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149,  501,  709,  832,  879,  958 
Calcutta  Tramwavs  Co.,  666,  753 

try    Power   Co.,   371 
Callender'fl    Cable    and     Construction 

Co.,   793,   876 
Calender's      Share     and      Investment 

Trust,  626 
Cambridge    Electric    Supply    Co.,   325, 

448 
Canada,    108.    447 
Canadian    Bell    Co.,   585 
Canadian    General    Electric    Co.,    460, 

627,    665,    1043 
Canadian   Westinghouse  Co.,  921 
Carmarthen    Electric  Supply  Co.,  371, 

448 
(•..■.(nor-Kellner   Alkali    Co.,    874 
Central   Electric  Supply  Co.,  284 
Central     London    Railway    Co.,    284, 

322,  370 
Charing    Cross,    West    End    and    City 

Electricity    Supply    Co.,    321,    411 
Chatham  and  District  Light  Railways 

Co.,   195 
Chelsea    Electricity    Supply    Co.,    360, 

402,   497 
Cbesham  Electric  Light  Si  Power  Co., 

752 
Chilian    Electric   Tramway   and    Light 

Co..  626 
Chiswirk    Electricity    Supply   Corpora- 
tion, 832 
Chloride  Electrical  Storage  Co,,  751 
City  and  South  London   Railwav  Co.. 

280.  367 
City    Electric    Light    Co.    (Brisbane), 

710 
City  of   Buenos  Avrcs   Tramways   Co. 

(1904),   240,  284.  366,   792 
Citv  of  London  Electric  Lighting  Co., 

325,  414,  495 
Clevedon,      Portishead      and      District 

Electric  Supply,  30.  666 
Cleveland  and  Durham  Electric  Power 

Co.,   320.   548,    588 
Clifford.  Chas..  St  Son.  320 
Clontarf  and  Hill  of  Howth  Tramroad 

Co.,    195,   283 
Compania  de   Electricidad   de   la    Pro- 

vincia   de   Buenos   Aires,  372 
Companies  struck  off  the  register,  149, 

283,  320,  547,  588 
Company  restored  to  the  register,  415 
Consolidated    Diesel    Engine    Manufac- 
turers, 29,  108,  322,  367,  448,  793 
Consolidated    Gas,    Electric    Light   and 

Power  Co.,  of  Baltimore.  448,  960 
Constantinople    Telephone    Co.,    402, 

832,  990 
Continental.    69.    14R.    239,    360.    448, 

544,  547.  626,   706.   749.   792,   837, 

880.    920,    921,    1005,    1046,    1081, 

1085 
Cork  Electric  Tramways  and  Lighting 

Co.,   708,   749 
County   of    Durham    Electrical    Power 

Distribution  Co.,  360,  447 
County  of  London  Electric  Supply  Co., 

360.  445,  499.  626 
Craigpark  Electric  Cable  Co.,  792,  874 
Crompton  &  Co.,  547 
Crossley    Bros.,    325.    402 
Cuban    Telephone    Co.,    960 
Cuba    Submarine  Telegraph   Co.,   750, 

834 
Davis  Si  Timmins,  415,  501 
Delhi    Electric  Tramwavs   and    Light- 
ing  Co..    1044,    1081 
Devonnort  St   District  Tramways  Co., 

917 
Direct    Spanish    Telegraph    Co.,    404, 

448.    546 
Direct   United   States  Cable  Co.,   108, 

667,   708 
Direct  West  India  Cable  Co.,  360 
Doulton    &   Co.,    880 
Dublin    and    Lucan    Electric    Railway 

Co.,  588 
Dublin  United  Tramwavs.  108,  238 
Dudlev,  Stourbridge  and  District  Elec- 
tric  Traction    Co.,  792 
Eastern     Extension,     Australasia     and 

China    Telegraph    Co.,    750,    792, 

836 
F.astern   Telegraph   Co..  792,   793.  876 
Electrical    and     Industrial    Investment 

Co.,   320,    409 
Electrical  Apparatus  Co.,  793 
Electrical     Distribution    of    Yorkshire, 

283.  325 
Electric  and  General   Investment  Co., 

990,    108"; 
Electric    Construction    Co.,    149,    833, 

91 S 
Electric    Supply    Corporation,    919 
Elmores     German     and      Austro-Hun- 

garian  Metal  Co.,  921 
Evered  &  Co.,  748 

Farnham  Gas  and  Electricitv  Co.,  320 
Fife  Tramway,  Light  and  Power  Co., 

402 
Finland,   239 
Folkestone   Electric    Supply    Co.,    500, 

France.    69.    149.    239.    360,    448,    547, 

792,   837.   880.   1005 
French   and    Belgian  companies.    1004 
French   electrical   comoanies,  29 
French    Osram    Co..    626 
Gateshead  and  District  Tramways  Co., 

589 
C.eneral    Electric    Co.,    606.    1083 
General   Electric  Co.    (U.S.A.V  837 
German  Atlantic  Telegraph  Co  .  990 
German  electrical  companies,  29,  107, 

750.   1005 
r.-rmany.  149.  360.  626,  749.  792.  837 
Giant's    Causeway    Electric    Tramway 


Crrv   Notes — continued. 

Globe  Telegraph  St  Trust  Co.,  644, 
990,   1043,   1085 

Glover,  W.  T.,  St  Co.,  457 

Grand  Berlin  Tramway  Co.,  751 

Great  Northern  Telegraph  Co.,  ol 
Denmark,  626,  791 

Guildford  Electricity  Supply  Co.,  544, 
667 

Hadfields,  460 

Halifax  and  Bermudas  Cable  Co.,  402 

Harper  Electric  Piano  (1910)  Co.,  149 

Harrow  Electric  Light  &  Power  Co., 
494 

Hastings  and  District  Electric  Tram- 
ways Co.,  794 

Havana  Electric  Railway,  Light  and 
Power  Co.,   1005 

Hawkes,  O.  C,  544 

Henley's  Telegraph  Works  Co.,  W.  T-, 
325,  403,  446 

Hindhead  and  District  Electric  Light 
Co.,  832 

Holland,  448 

Holophane,  70 

Hongkong  Tramway  Co.,  921,  958 

Hove  Electric  Lighting  Co.,  402,  495 

Hungary,  360,   706 

Hydro-Electric  Power  St  Metallurgical 
Co.,  1082 

Iceland,    796 

Imperial   Tramways  Co.,    1043 

India-Rubber  Gutta  Percha  &  Tele- 
graph  Works  Co.,   1046 

Indian  Electric  Supply  &  Traction 
Co.,  627,  666.   707 

Indo-European  Telegraph  Co.,  707,  753 

Insurance  amalgamation   dropped,   832 

International  Light  and  Power  Co., 
447,  990 

International    Railophones,   448 

Isle  of  Wight  Electric  Light  and 
Power  Co.,  588,  710 

Italy,  749 

Japan,  29.  69,  108,  149,  196,  239,  459, 
749,  921 

Jarrow  and  District  Electric  Traction 
Co.,   447,  493 

Johnson  &  Phillips,  706,  752 

Kalgoorlie  Electric  Power  and  Light- 
ing Corporation,   706,   750.  795 

Kaministiquia    Power  Co.,    108,   748 

Keith  St  Blackman  Co.,  James.  1046 

Kensington  and  Knightsbridge  Electric 
Lighting  Co.,  283.  321.  413 

Kent  Electric  Power  Co.,  837,  917 

Kidderminster  and  District  Electric 
Lighting  and  Traction  Co.,  874 

Lanarkshire  Tramways  Co.,  195 

Lancashire  Dynamo  &  Motor  Co.,  548, 
589 

Lancashire  Power  Construction  Co., 
874,  918 

Lancashire  United  Tramways.  371.  403 

La  Plata  Electric  Tramways  Co.,  626, 
752 

Launceston  and  District  Electric  Sup- 
ply Co.,  607,  709 

Lima  Light,  Power  and  Tramway  Co., 
626,   875 

Lisbon  Electric  Tramways,  792,  833, 
879 

Listowel  (Co.  Kerry)  Electric  Light 
and   Power  Co..  283 

Liveroool  District  Lighting  Co.,  500, 
588 

Liverpool  Overhead  Railway  Co.,  196, 
283.   368 

Llandudno  and  Colwyn  Bay  Electric 
Railway,   148 

Llanelly  and  District  Electric  Light- 
ing and   Traction  Co.,  371,  455 

London  and  Suburban  Traction  Co., 
546,  587 

London    Electrical    Trading   Co..    749 

London  Electric  Railway  Co..  321,  369 

London    Electric    Supply    Corporation, 

321,  410 

London  Electric  Wire  Co.  and  Smiths, 

320 
London    United   Tramwavs,   501,    544. 

587 
Lot's   Road   Power   House  Joint  Com- 
mittee,  458 
Lvmington  (Hants)  Electric  Light  and 

Power  Co.,  589,  627 
Mackav  Companies,  371,  460,  527,  547, 

917,  923 
Madras    Electric    Supply    Corporation. 

959,   1000 
Madras  Electric  Tramways  (1904).  415. 

460,   494 
Manila  Elertric  Railroad  and  Lighting 

Corporation,  326,  447,  990 
Marconi     International     Marine    Com- 
munication Co.,  1084 
Mirrlees,    Bickerton    &    Day.   832 
Marconi's  Wireless  Telegraph  Co.,  195 
Marconi    Wireless    Telegraph    Co.,    of 

America.  585.  707 
Mather  &  Piatt,  283.  320 
Melbourne  Electric  Supply   Co..  74R 
Melton    Mowbray    Electric    Light   Co., 

460 
Mersey   Railwav  Co..  238,  282 
Merthvr   Electric   Lighting  &•  Traction 

Co..   957 
Metropolitan     District     Railway     Co., 

323.  369 
Metronnlitan   Electric  Supply  Co  ,  360, 

415.  498 
Mctrooolitan    Electric    Tramwavs,    501 

545.  585 
Metropolitan    Railway    Co.,    239,    281, 

322,  410 

Mexican   companies.   149 
Mexican   Light  &  Power  Co.,  667 
Mexican    Northern    Power  Co..   70 
Middleton    Electric  Traction   Co..   627 
Midland  Electric  Corporation   for  Power 
Distribution.  448,  494 
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Milford-on-Sea     Electric    Supply    Co., 

589 
Minchead  Electric  Supply  Co.,  371,  547 
Mirrlees,   Bickerton   St    Day,  832 
Mirrlees,    Watson   St   Co.,   448 
Montana    Power    Co.,    601 
Monterey  Railway,  Light  St  Power  Co., 

238 
Monte    Video   Telephone   Co.,   667 
Montreal  Light,  Heat  and  Power  Co., 

196,  706 
Morocco,   1005 
Musselburgh      and      District      Electric 

Light   and   Traction   Co.,   666 
Nairobi    Electric    Power   and    Lighting 

Co.,   667,    957,    1043 
National  Boiler  and  General  Insurance 

Co.,  239 
N.uiunal     Electric    Supply    Co.,    282, 

1046 
National  Gas  Engine  Co.,  283 
National  Telephone  Co.,  1043 
New  British  Ever-Ready  Co.,  831,  990, 

1085 
Newcastle  and  District  Electric  Light- 
ing Co.,  320,  368,  402 
Newcastle-upon-Tyne    Electric    Supply 

Co.,  320,   403,   459,   589 
New  companies  in  1913,  366 
New  General  Traction  Co.,  957,   1004 
Newmarket  Electric  Light  Co.,  544 
New  York  Telephone  Co.,  371 
Northampton       Electric      Light      and 

Power  Co.,  325,  410 
Northern   General   Transport  Co.,  30 
North   France  Supply  Co.,  880 
North     Metropolitan     Electric     Power 

Supply  Co.,  326,  416,  457,  501,  545 
North  of  Scotland   Electric  Light  and 

Power  Co.,  589 
Norway,  148,  239,  360,  448,  706,  743, 

792 
Notting    Hill    Electric    Lighting    Co., 

325,  454 
Official  notices  re  companies,  320 
Oldham,    Ashton    and    Hyde    Electric 

Tramways  Co.,  283,  668,  709 
Oriental  Telephone  St  Electric  Co.,  585, 

709 
Oxford   Electric  Co.,  283,  412,  493 
Paignton  Electric  Supply  Co.,  795 
Paisley    District   Tramways   Co.,   281, 

369 
Para    Electric   Railways  and   Lighting 

Co.,   368,   454 
Paris  Compressed  Air  Co.,  29 
Parsons    Marine   Steam    Turbine    Co., 

239 
Peebles,    Bruce,  St  Co.,   320.   453 
Peel-Conner   Telephone    Works,    990 
Penarth    Electric   Supply   Co.,   1046 
Potteries    Electric    Traction    Co.,    796, 

833.  877 
Provincial    Cinematograph    Theatres, 

709 
Provincial   Tramways  Co.,   990 
Ramsgate  and  District  Electric  Supply 

Co.,  709 
Rangoon   Electric  Tramway  St  Supply 

Co.,  750,  875 
Reduction  of  capital,  69,  149,  196,  283, 

300,   447,    1082 
Rees   Roturbo   Manufacturing   Co.,  706 
Rhondda    Tramways   Co.,   458 
Richardsons,  Westgarth  St  Co.,  547 
Rio  de  Janeiro  Tramwav,    Light   and 

Power  Co.,  69 
River  Plate   Electricity  Co.,  750,  835 
Robey   St   Co.,   644 
Rushden    St    District    Electric    Supply 

Co.,    1085 
Russia,  69.  149,  239.  360,  749.  921 
Russian    A. E.G.,    880 
Russian    Marconi    Co.,    1085 
Russian  Siemens-Schuckert  Works,  29 
Ruston,    Proctor  St   Co.,   921 
St.    James'    and    Pall     Mall     Electric 

Light   Co.,   196,   283,  324 
Salisbury    Electric    Light    and    Supply 

Co.,   494 
Sao  Paulo  Tramwav,  Light  and  Power 

Co.,  69,  627,  667 
Scarborough    Electric   Supply  Co.,  366, 

457 
Scott,   W.,   240 
Shanghai     Electric    Construction    Co., 

831,  878 
Shawinigan    Water    and    Power    Co., 

547.    1082 
Shropshire,    Worcestershire    and    Staf- 
fordshire  Electric   Power  Co.,  667 
Siemens   Bros.  &  Co.,   1085 
Singapore   Electric  Tramways,   1002 
Slough    and    Datchet    Electric    Supply 

Co.,   585 
Smithficld     Markets     Electric     Supply 

Co.,  196,  238,  282 
Soci^te"    Anonyme   Westinghouse,    837 
South   America,  239 
South   London   Electric   Supply  Corpo- 
ration, 238,  457,  500,  666 
South  Metropolitan  Electric  Light  and 

Power  Co.,  283,  319,  403 
South     Metropolitan     Electric     Trams 

and   Lighting  Co.,  547,  586,   5R8 
South  Staffordshire  Tramways  Co.,  548 
South   Wales   Electrical    Power   Distri- 
bution Co.,  589 
Spain,  29,  69,  360,  448,  837,  1005 
Spencer,   John,   St   Sons,   402 
Stock    Exchange   notices,   SO,   69,    108. 

149,   196,   239,   283,   372.  402,   446. 

501,   548.   588,   667.   793,   837,   874. 

921.    1005.    1046.   1085 
Stolz   Electrophone  Co.    (London),  402 
Stone,  J.  St  Co.,  960 
Stratford-on-Avon    Electricity   Co.,  667, 

751 
Submarine  Cables  Trust,  792,  879 
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Sunderland  DiNtiiit  Electric  Tram- 
ways, SOI,  751,  833 

Swansea  improvement!  and  Tramways 
Co.,  760 

Sweden,   MS,   300,  749 

Swls.  Electrical  Co..  751 

Switzerland,  880,  6*7 

Taunton   Electric    I  rai  lion  Co.,  7or> 

Telegraph  Construction  unci  Maitllr 
nancc  Co.,  988,  871,   41-' 

Telephone  Co..  ol   Egypt,  700 

Tilling,  T.,  867 

Topsham  Electricity  Supply  Co.,  501 

Torpoint  Electric  Light  Co.,  1005 

Torquay   Tramways  Co.,  288,  283 

Traction  and  Power  Securities  Co., 
195 

Traflord  Power  &  Light  Supply,  LOSS 

Tramways  and  Light  Railways  Eatatea 
Co.,  750 

Tramways  and  General  Works  Co., 
750 

Tramways  Light  and  Power  Co.,  372, 
409 

Tvnemouth  and  District  Electric  Trac- 
tion Co.,  589,  626 

Tyneside  Electrical  Development  Co., 
410 

Tyneside  Tramways  and  Tramroads 
Co.,  284 

Underfeed    Stoker    Co.,    2R3 

Underground  Electric  Railways  Co.  of 
London,  283,  370,  455,  1016 

United  Electric  Tramways  of  Monte- 
video,   1003,    1045 

United  River  Plate  Telephone  Co., 
706,  796,  833 

Urban    Electric  Supply  Co.,  547,  626 

Vlckera,  501 

Victoria  Falls  and  Transvaal  Power 
Co.,  749,  1046.  1084 

Vulcan  Boiler  and  General  Insurance 
Co..  366,  1043 

Waste  Heat  and  Gas-Electrical  Gen- 
erating Stations,  367,  415 

Waygood,  R.  &  Co.,  838 

Weaverham  (Northwich)  Electric  Sup- 
ply   Co.,    548 

Wcdmore  Electric  Light  &  Power  Co., 
548 

Wemvss  and  District  Tramway,  366. 
448 

West  African  Telegraph  Co.,  748,  792, 
796,  878 

West  Const  of  America  Telegraph  Co., 
792,   836 

Western  Telegraph   Co.,   415,   990 

Western   Union   Telegraph   Co.,   749 

West  India  and  Panama  Telegraph 
Co.,  880,  958 

West  London  and  Provincial  Electric 
Supply  Co.,  832,  920 

Westminster  Electric  Supply  Corpora- 
tion, 196,  321,  413 

Weston-super-Mare  and  District  Elec- 
tric Supply  Co.,  706 

White  &  Co.,  J.  G.,  1085 

Willnns   and    Robinson,    709,   795 

Windermere  and  District  Electric 
Supply   Co..   500 

Winnipeg   Electric   Railway  Co.,   10R5 

Windsor    Electrical    Installation    Co., 

Woking  Electric  Supply  Co.,  706 
Wolverhampton    Electric    Construction 

Co.,  874 
Worcester  Electric  Traction  Co..  750 
Wycombe     (Borough)     Electric     Light 

and  Power  Co.,  372 
Yorkshire    Electric    Power    Co.,    238, 

319 
Yorkshire      (West      Riding)      Electric 

Tramways  Co.,  150,  195,  957 

Cleaning  producer  gas,  New  process  of, 

104 
Clement-Talbot   works,    Electric   driving 

at  the,  187 
Coal  distillation,  The  Del  Monte  process 

of,   986 
Coal,   Output  of,   702 
Coke  from  peat,  443 
Collieries,    Electric    winding   at,   596 
Collieries,  Electric  winding  gears  at,  by 

J.  Gillespie,  251 
Colliery,  An   all-electric,   441 
Colliery   disaster,   Senghenydd,   82,    725 
Colliery  explosions,  542 
Combustion,  Surface,  399 
Commercial  development,  733 
Commercial    development    of    electricity 

supply,   1024 
Commercial    supremacy    and    industrial 

unrest,  341 
Commission,      International       Electrical, 

704 
Committees,  Two   new,   871 
Companies,   A   report   on,   376 
Comparative  economics  of  tramways  and 

railless  electric  traction  :  A  criticism, 

842 
Competition    for   motor-car   starters,   622 
Competition,  German  miners'  lamp,  442 
Competition    in    Germany,    914 
Condenser  with  a  square  law,  A  varia- 
ble, by  W.   Duddell,  250 
Conditions    for    contracts,    The     I.E.E. 

model   general,   934 
Conductivity  of  locomotive  funnel  gases. 

The,  317 
Congo,  978 

Congress    in    Russia.    Electrical.    316 
Congress,  1915.   International   Electrical, 

25,  428,  502,  767 
Consular    notes,   53,    95,    177,   617,    739, 

978 
Consulting  engineers  and  architects,  The 

liabilities  of,  809 
Consumer.     Is  it  solved  t    The  problem 

of  the  small,  814 


Continuity  of  supply:    Strike   pi 

II 

hi    networks,    Booster! 
in,  by  II.  M.  Taylor,  245 
i  .mil. 1. 1,  a  mletake  In  a,  300 

Contractors    and    supply    authorities    for 

,.  i  Ida 
034 

tors     and     wiling     powers,     The 

LM.E.A.  Dill,  385 
Contractors1  Association,  Electrical,  166, 

788 
Contractors'  concert,  (ilasgow,  418 

CONTRACTS   CLOSKD — 

Aberdare,   1083 

Aberdeen,   102,   395.  061.   828,  984 

Accrlngton,  396,  439,  683 

Admiralty,   142,   184,  390,  570,  700 

Aldcrshot,  24,  102 

Arbroath,  743 

Ardce,  601 

Argentina,  270 

Ashton-under-Lyne.    142 

Australia,  24,   58,    102,    142,    184,    826, 

270,  314,  354,   896,  139,   4N7,   633, 

676,  661,  700,   786,   828,   868,   908, 

984,   1033,   1072 
Aylesbury,  1033 
llacup,  828,  984 
Ballater,  N.  B.,  102 
Balmain,  439 

Barnes   (Surrey),   184,   908 
Barnsley,  314,  533,  828 
Barrow,  661,  908 
Basingstoke,  314 
Bath,  58,  396 

Batley,   24,   314,   439,   621,   984 
Battersea,  102,  190,  271,  354,  533,  662 
Bedford,    24,    58,    533,    700,    828,    868, 

984,  1033 
Bedminster,    142 
Belfast,  661,   700,  828 
Belgium,   24,    58,    102,    142,    184,    226, 

314,   353,   396,   487,  533,   621,   828. 

908,  953,  984,  1033,  1072 
Bentley,  142 

Bermondsev,    488,    786,    1033 
Bexhill,  353 
Bingley,    24 
Birmingham,  270,  577 
Blackburn,  621 
Blackpool,  354,  396,  577 
Bolton,   226,    396,    487,    621,   661,    786, 

868,    953,    1033 
Bootle,  701 

Bournemouth,  102,  270 
Bradford,  58,   102,   143,  270,   439,  621, 

828,  984 
Bridlington,  577,   828 
Brisbane,  226 

Bristol,  396,  577,  661,  701,  743,   1033 
Brussels,  577 
Buckhurst  Hill,  908 
Burnham,   102,   314 
Burnley,  58,  270,  828 
Burton-on-Trent,  439,  621,  908 
Bury,  102,  354,  439 
Bury  St.   Edmunds,  743 
Camberwell,  440 
Canada,   24,   226,   439,   577,    661,    701, 

828,  953 
Canterbury,  828 
Cape  Town,  102,  270,  661,  869 
Carlisle,  487 
Chesterfield,  868 
China,  270 
Clacton-on-Sea,  868 
Cleckheaton,  314 
Clyde   Navigation,  270 
Cobram  (Aust.),  533 
Colchester.  439,  701 
Colliery  Plant,  102 
Colwyn  Bay,  908 
Consett,  701 
Coventry,  701 

Croydon,  184,  396,  439,  577,  661 
Dartford,  984 
Darwen,  577,  984 
Deptford,  354 

Derby,  226,  396,  577,  953,   984 
Devonport,  828 
Doncaster,  743 
Dover,  24,  184 
Dublin,  487,  786 
Dundee,  143,  270 
Dunedin,  190,  909 
Ealing,  102 
East    Grinstead,    24 
East  Ham,  743 
Edinburgh,  270,  868,  909,  953 
Egypt,  577 
Ell'and,    1072 
Exeter,  439.  533 
Falkirk,  908.   953 
Farnworth,  661 
Folkestone,  984 
France,  58.   701 
Fulham,  143,  488 
General  Post  Office.  869,  954 
Germany,  226,  577,  786 
Gillingham.  953 
Gisborne  (New  Zealand),   144 
Glasgow,  143,  226,  314,  397,  487.  701. 

828,   909.   953.   1072 
Gloucester,  621,  829 
Government   Contracts.    143.   314,    397. 

487,  661.  701.  868,  1033 
Gravesend.  661,   1033 
Great   Northern    Railwav.  1033 
Great  Yarmouth.  143.  354.  487 
Grimsbv,  143.  226.  354.  397.  487 
Hackne'v,   102.   190,  440,  534 
Halifax     397     786 
Hammersmith,  354,  488,  662,  786.  909. 

1033 
Hanlev.  487 
Harlech,  354 
Harrogate.  143,  184 
Hastings,   701,  953,  1078 


Contracts  CtOOD    continued. 
Hereford,  577 
Hlghworth,  SSI 

Ihudlry,    888,    IH72 

Holland,  143.  wil 

II,  786 

ll la 

Mm        I      , 

1072 
Hull,  21.  054,  981,   1072 
nil.,. i.  677,  661,  868,  809,  854 
Indl  i  'mi,  i  .  .i,i 
Ipswich,  897,    M0 

Islington,  897,  534,  689 

Italy.  58,  315 

Kelghley,  109     II 

Kensington,  816,  954 

Kingston,  786 

Klngaton-on-1  harm  s,  58,  780 

Kirkcaldy,  868 

Lambeth,   786,   868 

Launccston    (las.),    226,    397 

I  ■     i  .    111.   270.   H«8,    1072 

Leicester,   184,   684 

Leigh,  144 

Lerwick,    1072 

Leyton,  397,  677.  621,  951 

Liverpool,  226,  397,  786,  984 

Llandudno,  577 

Llanfair  Caereinion,  909 

Lochgelly,  226 

London,   102,    143,   190,   226.   271.   315, 

354,   440,  487,  533,   577,   622,   661, 

662,   701,   743,   780,  829,   868,   809, 

954,  984,   1033,  1072 
London    Hi     Norlh-Westcrn     Railwav, 

440,  621 
London-Brighton,  24 
London  County  Council,  226,  271,  315; 

397,  440,  487,  533,   577,   662,    786, 

909,    1072 
Londonderry,  701 
Lossiemouth,    102,    1073 
Luton,  144,  315,  534,  869,  984 
I.ymington,  354 
Maidenhead.  226 
Maidstone,  743 
Malvern,  984 
Manchester,    102,    144,   271,    440,    621, 

829,  954,  985,  1033 
Manchuria,  144 
Mansfield,  534 
Margate,  869 

Marylebone,   786,  869,  909 
Melbourne,    439,    1033 
Merthyr  Tydfil,  58,  869,  954 
Metropolitan  Asylums  Board,  869,  1033 
Mexborough,  534,  1073 
Middlesborough,  661 
Middleton,   103.   440 
Montreal,  24,  661 
Mynachdy  Collierv,  24 
Nelson,  315,  440 

Newcastle-on-Tvne,  397,  440,  869 
Newport  (Mon.j,  315,  440,  701 
New  South  Wales,  102,  184,  439,  661, 

700,   908 
New   Zealand.  58.   144.   190.  271,  315, 

354,  488,  869.  909,  985,  1033 
Northampton,   102,   144,  226,  397,  488, 

Norwich,  190,  488 

Nottingham,  786 

Nunawading   (Aust.),  184 

Nuneaton,  954 

Paisley,  701 

Penketh,  144 

Peterborough,  743.  829 

Plymouth,  397,  577,  985 

Pontypridd,  743 

Poplar,  226 

Portsmouth,  869 

Portugal,  743 

Post  Office,  184 

Preston,  190,  743 

Queensland,    184,    439,    487,    576,    661, 

786,  868,  908 
Ramsbottom.    869,    1033 
Rathmines,  103 
Rawtenstall.  190.  743 
Rochdale,  909,  985 
Rosyth,  534 

Rotherham.    103,    622,   829 
Royal   Mail  Steam   Packet  Co.,   1073 
Rugby,  226 
St.  Albans.  144 
St.  Heliers.  662 
St.    Marylebone.  701 
St.    Pancras,   661,  1072 
Salford,    58.    271,    397,    577.    701.    787. 

829,  985,  1033 
Scarborough,  440 
Sevenoaks,  985,  1073 
Shanghai,  227 

Sheffield.   103,  271,  440,  662.  985 
Shipley.  786 

Shoreditch,  226.  622.  662.  868 
South   Africa,  534,   622,   744.   869.    909 
Southampton.   144,   190.  226,  354.  397. 

534,  578 
Southend-on-Sea,   534,   744,  909.   1073 
Southport,  103,  744 
South  Shields.  440.  1033 
South  Wales.   1033 
Southwark.  743,   864 
Stalvbridge.  315 
Stepnev,   144.  315.  397.  488.  577.   662. 

743.  1072 
Stirling,  909 
Stockport.  58.  103 
Stoke  Newington.  1033 
Stoke-on-Trent.  24 
Stourbridge,  662 
Stretford,  662.  787 
Sunderland.    271,    397,    488,    662.    S69. 

954.  1034 
Sutton  (Surrey).  622 
Swansea,  4RS;  534.   1034 
Swindon,  488,  578.  622.  662.  701 
Sydney,  661,  S2S,  084,   1033 
Tasmania,  780 


CcMfMOM  '  taaaap    (ununited 
Tonbrld 

m.  4*8 

bridge,  488 
I  .,1,1,. 

. 
. 
Victor! 

808 
Wakefield,  578 

.,  Wi.    MM 
Walsall,  MS.  4lii,  662.  «» 
Walthamatow,  190,  594     * 

1073 
Wandsworth,  190.  271.  440 
Warrington,  227,  3'j7,   669, 

881 
Watford,  227.  622 
WVnverham,  24 

Weal  l  t    inn 

Western  Australia.  102.   184 
Weal  Bam,  103,  871.  440,  744,  909 
West  Hartlepool,  701 
Weymouth,  315,  808 
Whitehaven,  488,  534,  662 
Whiistable,  315 
Willeaden,  144 
Wimbledon,  58,  622,  79 
Winnipeg,  226.   439 
Wolverhampton,  271.  (40,  76 
Woolwich,   190,  868,    1034 
Worksop,  24 
Worthing,  227 
York,  227,  488,  578,  985 


Contracts  Open — 

Aberaman,  313,  a52,  395 

Aberdare,   101,  142,   183.  269.  313,  352 

Aberdeen,   575,   620,   827,    952 

Accrington,  57,  101 

Adelaide,   24,    57,    101,    141,    183,    225, 

352,  395,  438 
Ainsworth   (near  Bury),  24 
Alford,   1032,   1071 
Ardee  (Co.   Louth),  269,  313,  352 
Argentina,  269,  700,  7ftj 
Ashton-in-Makerfield.   742,   785 
Ashton-under-Lyne,   142 
Atherton,   983,    1032 
Auckland,  225,  270,  868.  908, 

1032,   1072 
Australia,   24,   57,   101,   141,   142.   183, 

225,   269.   313.  352.   395,   43«.   486. 

532,   576.  620,   660,    700,   742 

827,  867,  907,  952.  983,  1032.  1071 
Austria,    57.    142,    225.    269,    395.    532. 

575,  867,  952.  983 
Avlesbury.    269,    313,    352,    395.    983, 

1032.'  1071 
Balearic  Isles,  269.  785 
Ballaghadereen.    1032.   1071 
Ballsbridge  (Dublin).  1032 
Ballyconnell  (Co.  Cavan),  183.  225,  269 
Ballymena,  576,  620 
Barnes,  313,  352,  395 
Barrow-in-Furness,  313.  352,  952 
Battersea.  270,  314,  353,  827,  908,  953, 

984,    1032 
Beckenham,  983,  1032 
Bedford,  313,  352,  438,  486,  532,  827, 

867 
Bedwas,  313,  352 
Belfast,    57,    101,    142,    183.    225.    269 

313,  352,  395,  438.  660.  700.  867 
Belgium,  24,   101,  142,   183,  225.  269 

313,   395,   438,  486,   533,   576.   620. 

660,   700,  742,   785,  827,  867,   907, 

953,  983 
Bermondsev,  142,  184 
Bexley,  269,  313,  785 
Birkenhead,    225,    269,    313,    785,    827, 

867 
Birmingham.  142.  183.  225 
Blackburn,  183,  225,  269.  352.  1071 
Blackpool,  225,  438,  486,  785,  827 
Blackrock,   660.   1071 
Bolton,    57,    142.    225,    269,    270.    313, 

983,  1032.  1071 
Bootle,  269,  576.  620.  660.  827,  953 
Bosnia,  183,  313.  576,  620 
Bournemouth,  269 
Bradford.    24,    57,   101.    183.   225.   269, 

620.  660 
Bray,  438.  486.  533.  576 
Brentwood.  24.  57,  101 
Brest  (France),  908 
Bridgend.  700.   743 
Bridlington.  827 
Brighton.  907 

Bristol.  1S3.  225.  486.  576.  620 
Bulgaria,  700.  785 

Burton-uoon-Trent,   269.   313.   352.   438 
Burv,   785.   827 
Buxton,  743 
Canada.   24.    101.   269,    438.    9 

1071 
Canterbury.  1071 
Cape  Colony.  142.  183.  313.  352 
Cardiff.  438,   785,  827.  867 
Carlisle.  486.  533.  785 
Carshalton  (Surrey),  352.  395 
Chelmsford,  953 
Cheltenham,  101.  142.  183,  B27 
Chesterfield,  183.  486 
Cleckheaton.  785,  827.   867.  907 
Clifton   Junction.   785,   827 
Colchester,  183.  225,  352.  755.  827 
Colne.  953 
Colwvn  Bav,  576 
Copenhagen.  225.  369.  313 
Coventry.  353 
Crete,  269.  313.  353 
Crovdon.  57.    101,   142.    183.    225.   269, 

867 
Darlington.  «67,  907 
Dartford,  867,  907,  953.  983 
Darwen,  438 
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Contracts  Open — continued. 
Denbigh,  660,  700 
Derby,  743 
Devonport,    488,    533,    676,    621,    660, 

700.  743,  785 
Doboj  (Bosnia),  576,  620 
Doncaster,   57,   621.   983.    1032 
Dover,  353,  395,  907 
Dublin,   313.    353,   486.   533,   57fi,    621, 

660,   827,  867,  953,  983.   1032 
Dundaik,    353,    396.    700.    743,    785 
Dundee,    24.    57,    101,    142,    183,    353, 

438,  907 
Durban,  439 
Durham,  827 
East  Ham,  353 
Eccles,  953,  983 
Edinburgh,    313.    353,    3%,    486.    533 

576,  621.  660,  700.  743,  785    827 
Edmonton,  269.  313 
Egypt,  486 
Erith,  953 
Eritrea,  313 
Exeter,   353.   983 
Exminstcr,    1032.    1071 
Farnworth,  8JW,  438.  576.  621,  660 
Facsad  (Hungary).  983 
Fleetwood,    1071 

France,    24,    101.    142,    269,    353,    438, 
486,  660.   700,   827,   90S,   953.   983, 
1032.    1071 
Fulham,  22;>,  269,  353.  660.   700.  785, 

827,  867 
Gateshead,  269,  313 
General  Post  Office.  24 
Germany,   183.  576.   821,  660.  743,  827 
Gillingham,  313.  353.  396 
Glasgow,  486,  533,  576.  660.  700,  908, 

1032 
Gloucester,  533,  576 
Gorlic  (Austria),  953 
Gorton   (Manchester),  269,  313,  353 
Grangemouth.  867 
Gravesend,  867 
Grays,  908 

Great    Torrington,    908 
Greece,  396 

Greenock,    142,    184.  225 
Grimsby,  225 
Guildford,  57,  438 
Cuisborough.   1032 
Hackney,  184.  1032.  1072 
Halifax,  24,  142.   184.  225.  269.  486 
Hammersmith,  142,  184,  487    785    827 

867 
Hampstcad,   867.  908.  953 
Harrogate.    867.   908,    953,   983,    1032 
Hastings,  785,    827 
Hereford,   983 

Heston  and  Isleworth,  313.  353,  396 
Hindlev.  785.  827 
Hobart     (Tas.),     101.     141.     183      005 

269.  313.  867,  907,  952.  983  ' 
Holywell,  533 

Hornsey,   184,   225,   269.  313,   Rfi7    905 
Hoylake,   743.   785.    1032 
Huddersfield.  184.   4S7.   983    103' 
Hull,  438,  660.  700    983    1030 
Hungary.  953.  983 
Hyde.  185,  576 

Ilford.  269.  313.  396.  438    660    700 
Ilkley,  660.  700.  743.  786 
Ipswich,    24.    57,    101,    142,    184     225 

269,  660 
Ipswich.  Q.  (Aust.),  785 
Islington,   24,    57,    101.    142     1R4    00c 
269.  314  ' 

Italy.  57,  101.  184.  396,  438 
Keighley,  142.  184.  225.  533    785 

867.  908 
Kensington,   58,   101.    142 
Keymer   (Sussex),   1032.   1071 
Kirkcaldy,  101,  438.  487,  533 
Lambeth,  396,  439.   700 
Leeds,  57,  101.  142.  184    285    "69 
353,  576,   621.   660,   700  '  7  C! ' 
867,  908.  953.  983.  1032.  1071 
I-eigh   (Lanes),  57,   101,   142 
Leith,  269 
Levlon,  621 
Lille    (France),    1071 
Limerick,  576.  621.  660 
Lincoln,    1032 
Lisbon,  700 

Liverpool.   184.  225,  353,  396    867 
I-ondnn,  24,  57,  101,  14"    184    22s' 
314,  353.   396,   439.  '487     VtV 
621.  660,   700,   743    785    8''?' 
908.   953,   984.    1082,   1072  "  ' 
London  County  Council    04    141 
225,   269.    314,   353.   396.'  439" 
533,   576,   621.    660    78-,    8<>r' 
953.  984,   1032,    1072      ' 
Londonderry.  353.  396    439 
Loughrea   (Co.  Galway),  827.  867, 
Luxemburgh,  785 
Macclesfield.  270.  314.  353.  396 
Madeira,  270.   314.  353,  439 
Madrid,  225.  396 
Maidstone.  827 
Malvern,  660.   700 
Manchester.  24.  58.  101     14">    184 
396.   439.   533.   821,  660."  700.' 
-85,  828.  rms  953,  ogi    ,„.,., 
Margate,  828 
Mariupol    (Russia,    ,133 
Melbourne,  57.   101,  111    140    188 
269.  31.3.   352.   391.   438,  578' 
1032,  1071 
Merthyr  Tydfil,  997.  953 
Metropolitan  Asylums   Hoard,  700 
Metropolitan  Police,  867,  908 
Millstreet  (Co.  Cork),  3% 

984,   1032 
Morocco.  576 
Nadworna   (Austria),  532 
Natal,  353 

Navan  (Co.  Meath).  270 
Newcast! 
532,  828 


B27, 


314, 

785, 


90S 
289 
678, 

8G7. 

184, 

•1*7. 

908, 


Contracts  Open — continued. 

Newport,  142,  184,  225,  270,  314,  353, 
396,  439 

New  South  Wales,  313,  867,  952 

New  Zealand,  24,  58,  142,  184,  225, 
B70,  314,  353,  396,  439,  676,  621, 
660,  785,  828,  868,  908,  953,  984, 
1032,  1072 

Northampton,  24,  58 

Norway,  142,  184,  621,  828,  1032 

Norwich,  621 

Nottingham,  576,  621,  785,  828 

Nuneaton,  225,  270,  314 

Office  of  Works,  H.M.,  270,  314,  867, 
908,  9R4,   1032.  1072 

Oldham,  439,  487,  743,  828 

Ottawa,  24 

Panama,  984 

Paris.    353,    908,    1071 

Pembroke   (Dublin),   353 

Penrhiwceiber  (Glam.),  868,  908 

Perth  (W.  Aust.),  269,  313,  352,  487, 
867,  907,  952,  983,  1032,   1071 

Peterborough,    270,    1032 

Pilsen  (Austria),  952 

Pillington    (Durham).  1072 

Plymouth,  24,  58,  101,  314,  353,  396, 
439    785    8°8 

Pontypridd,  58,  101,  142.  184,  225 

Portsmouth,  184,  225,  270,  533,  576 

Portugal.  576.  700 

Portuguese  West  Africa,  225 

Preston,  58 

Ramsey    (Hunts.),    1072 

Ratasek,  314 

Rathkeale  (Co.  Limerick),  533,  676, 
621,  660 

Rawtenstall.    439.   487 

Redditch,  226,  270,  314 

Rhondda,  184,  226.  270.  984 

Rochdale,  58.  396.  533,  576,  621,  868 
908,    1032,    1072 

Rochelle  (France),  700 

Rochester.    1032.    1072 

Roscrea   (Ireland),  1072 

Rosslynlee.  576 

Rotherham,  314,   353.   396.   1032,   1072 

Russia.  226,  439.  533 

-St.   Albans.  24,  58 

St.   Helier  (Jersey),  24 

St.  Marylehone,  57,  101,  142,  184,  22.5, 

785,  827 
St.    Pancras,   225,   269,   314,   353,    867, 

908.  953,  984,  1032 
Sale,  439 

Salford,  24.  58.  142,  226.  270.  439.  487. 
576.  785,  828,  908,  953,  984,   1032, 
1072 
Savona.   184,  396 
Seine  (France),  1032,  1071 
Servia.  533 

Shanghai,  533,  828,  868 
Sheffield,  101,  142,  184,  700.  743 
Sherburn    Hill   (Co.    Durham),  953 
Shipley.  270.  314,  621 
Shoredit-n,  225,  270,  314,  353 
Simmering   (Austria),  575 
Skelton  and   Brotton.  984,  1033,  1072 
Sniatvn   (Austria),  532 
Sophia,  785 

South   Africa,  102,  439.   785,   953,  984 
Southampton,  270.  353,  396 
Southend-on-Sea,   270,   353 
South  Shields,  439,  743,  785 
Spain,  24.  58,  102,  142,  184,  226,  270 
314,  353.   396.   439.   533.   576,   621, 
660,  743,  828,  868.  90S,  1033 
Stalvbridge.  184.   984.  1032.   1072 
Stepnev,  827.  867.  908,  953 
Stockport,  58,  102 
Stockton-on-Tees,   270,   953,   984 
Stoke-on-Trent,  1072 
Stretford.  984 
Sutton   Coldfield.  953 
Swansea,   24.  353,   396,  439,   743,   953, 

984,  1032 
Sweden,  1032 
Swindon,  270,  314,  353.  396,  439.  868. 

908 
Swinton  and  Pendleburv.  396,  439,  487 
Switzerland,  533 

Sydney,    24.    57.    101.    141.    183,    225. 
269,   313,   352,   660.   700,   785.   827, 
867,  907,  952,  983.    1032,   1071 
Szigetvar  (Austria),  952 
Tasmania.  827 
Thorne    (Yorks.),    1072 
Torquay,   576.   621,   660 
Tottenham.  314 
Townhill    (Dunfermline).   439 
Trimdon   Grange,  314 
Tunhridge   Wells,   533,    576,    621,   660, 

700.  828 
Turin,  396 

Turkey  in  Asia,  58,  102.  142,  184.  226 
Tyrol,   576.  621 
Victoria,  576.  827 
Victorian     Railways.     532,     576,     620, 

660.  700.  827.  867 
Vienna.  57.  225,  269.  867,  952 
Vienne  (France),  9R3 
Villach    (Austria),   57 
Wallasey,  439,  487.  533.  576,  90S.  953 

Walsall,    1033.    1072 

Walthtmstow,  226.  270,  314.  576    62! 

660.    700,    953.    984 
Warlingh;,.,,.   353 
War  Of! 

Warrington,    353.    396.    439.    487,    533 
881,    700.    713,    786,    828,    868, 

984,    K133.   1072 
Warwick,   828.   868,  90S 
Watford 
Wellington.    621.    660,    785.    828,    868, 

153,  984 
West    Ham.    142.    184.    226.    314.    353, 

713    786,  828 
West    Hartlepool,   58.    102 
West    Kirhy,   743,   785.    1032 
Westminster.    353.    396 
Weymouth,  270,  314 


Contracts  OriN — continued. 
Wigan,  533,  576,  621,  660 
Wimbledon,  314,  353,  396,  487,  953 

786 
Winchester,  953 
Winnipeg,   101,  269 
Wolverhampton,  24,  58,  102,  314,  743, 
Worle  (Somerset),  314,  353,  396,  439 
Wrexham,  270,  314,  353,  953 
York,  700,  743,  786,   1033 


Contracts  in  Norway,  430 

Contracts,  Strikes  and,  216 

Contracts,  The  I.E.E.  model  general  con- 
ditions for,  934 
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Foreman  Engineers,  London  Association 
of,  829 

Formby  power  station,  Machine  firing 
at,  91 

Formosa,   53 

Forty-eight  hour  week.  Engineering 
trades   and    a,   954 

Foundations,   Strengthening,  704 

Fraud,    702 

"  F  "  rays,  316,  R72 

Fuel  for  generating  electricity.  Unsalea- 
ble, 910 

Furnace,  The  Moffat-Irving  electric,  232 

Fuse,   A   repulsion,   228 


Q\S  again,  243 

Gas  and  electrical  accidents  in  Germany, 

Petroleum,   986 
Gas     and     oil     engine     performance,     A 

commercial  criterion  of,  235 
Gas,   Ignition  of  coal,  79 
Gas,   Lessons  nn   coal,  343 
Gas    nlant,    Central    station     producer, 

978 
Gas  power  production  at  collieries.  514 
Gases,    The    conductivity    of    locomotive 

funnel.  317 
General      Electric      Co.,      Ltd.— Annual 

dinner,  491 
General    Electric    Co.,    Ltd.,    Works    of 

the,   997 
German  Cable  Syndicate,  The,  807 
German   E.  Africa.  53 
German    electrical    authority   on    current 

problems,  A.  855 
German  electrical  industry  in  1913,  The. 

299,  347 
German   enterprise,    916 
German    exnorts    of    electrical    goods    in 

1913,  287 
German   imports  and  exports,  347 
German    miners'   lamp   competition,   442 
German    trade  and  the   American    tariff, 

66 
German    trade    in    1913.    121 
German  wire  lamp  prices,  244.  347 
Germany,   A    Merchants'   Association    in, 

1020 
Germany.   A   visit   to,   869 
Germany,  Competition  in,  914 
Germany,   Electrical   accidents   in,   535 
Germany.     Electricity    supply    statistics 

for.   79 
Germany.    Lamp    business    in,    444 
Germany.   Railway  employes  visit,   830 
Germany,        The         Government         and 

monopoly  problems  in,  520 
Ghent  exhibition,  400 
Glass  works,  Labour  dispute  at,  536 
Glow   lamos,    Improved,   490 
Goldschmidt      tone-wheel      detector      for 

wireless  telegraphy,  by  S.  M.  Powell, 

730 
Golf,    Electrical    manufacturers   at,    871 
Gott     system     of     telegraphing     through 

long  submarine  cables.  The.  509 
Government   and    monopoly   problems   in 

Germany.   The.   520 
Grading  of  electricians.  The,   bv   H.   R. 

Taunton,  376.   419 
Granarv    installation,    A    Scottish.    870 
Gray,    R.    K.,    771 
Greenwich   power   station    staff,   489 
Gulstad    vibrating    relay,    The,    bv    W. 

Judd,  556 
Gyroscopic  motor-car.  A,  744 


H 


AIR  brushes,  Electric,  26 


Half-watt  lamp,  The.  83,  92.  211,  1018 
Half-watt    lamps  of    low-candle    powers, 

987 
Hamilton     and     railway      management, 

Lord  Claud,  297 


1  .>-nry  oeettbrtli    I 
dudn 

ll  r    power    In    tl 

mperetures  nn-l  el 

warhead        transmission 
'  line,.    British 

by    II.    Welbmirn,    114. 

luiretnenu,   The    igno- 
p,   Broadband  77 

ll>, in-    Office    rulea    for    fuctorles    snd 

workshrips,  670 
Honduras,  53 
Hong     Kong     University     M0.000     miles 

from  Prof.    C.    A.    M- 

Smith,  936 

Ho  pltal,  An  eleetrli 
Hotel  lighting  Bttinga,  1088 
Houi  ■•  of  Commons,  Publ 
tha 

Hull,    Rent   developments   in    I 
in,  2>'\.   273 

Hull    telephone,.   42 

Hydro-electric  Installations  for  working 
the  mine,  of  the  Tekk.ih  Mining 
Co.    (IVrak.    Malay    States),    843 

Hydro-electric   scheme,  The  Tata,  93 


TGNITION  of  coal  gas,  79 

Illumination.     Estimated     and    observed 

values  i I    641 
Imports   during   1913,    Electrical   exports 

123,  154 
Imports     of     electrical      goods     during 

December,    1913.    Exports   and,    153; 

January.    1914,   375;   February,   505; 

March,  713;  April.  883:  May,  1089 
Imports  into  East  Africa.  32 
Income-tax  assessment,  535 
Income-tax,  Workmen  and.  933 
Incorporated  Municipal  Electrical  Associ- 

ation    Convention,    1914,    The,    584, 

991.    1020,   1021,  109ft 
India,    96 

India,   Electrical   trade  in.  603.  638 
India,   Trade  statistics  of,  551 
Indicator,   Smoke,   1076 
Indurtanr.'   of   air-cored    solenoids.    The, 

4S9 
Induction    motor,    The    "  Cascade,"    by 

L.   G.   Hunt,  378.  522 
Industrial     unrest.     Commercial     supre- 
macy and,  341 
Industry,    Electrical.    473 
Industry    in    Wolverhampton,   The    elec- 
trical.   1069 
Industry,  The  I.E.E.  and  the  electrical, 

853,  935 
Industry,    The    land    and    the   electrical, 

by  Jos.  J.  H.  Stansfield,  757 
Infirmary,      Electric     treatment     at      a 

Lancashire,    535 
"  Information    Bureau."    An,    584 
Inquiries,  104.  535.  584.  872.  987 
Instillations,     Inspection    of    electrical, 

916 


iNSTlTt'TION    AND    LeCTVRP.    NoTTS — 

American  Institute  of  Electrical  Engi- 
neers, 1079 

Association  of  Electrical  Station  Engi- 
neers, 147,  228,  278,  355,  442,  536. 
578 

Association  of  Engineers-in-Charg* 
536,    578 

Association  of  Mining  Electrical  Engi- 
neers. 26.  192.  355.  442.  536.  678, 
703.    7«9.  830    915 

Association  of  Supervising  Electricians, 
830 

Association  of  Teachers  in  Technical 
Institutions,  871.  9S7 

Birmingham  and  District  Electric 
Club.   105.  354.  703 

Birmingham  Wireless  Association.  278. 
871 

Citv  and  Guilds  Technical  College, 
"  Fln.'burv,    105 

Concrete  Institute,  The,  317 

Electrical  Association  ol  New  South 
Wales.  955 

Electrical  Contractors'  Association  of 
Scotland,    442 

German   Electrotechnical   Society.   1042 

Greenock  Electrical  Society,  105.  442. 
623 

Igranic  Engineering  Society.  664.  789 

Illuminating  Engineering  Society.  664. 
915 

Institute  of  T.ocomotive  Engineers.  5,8 

Institute  of  Marine  Engineers.  399. 
664 

Institute  of   Metals.  664.   830 

Institution     of     Civil      Engineers.     25. 

105,  S55 

Institution      of      Electrical      Engineers, 

888,   578,   747,   789,   871,  955 
fnstitution     of     Electrical      Engineers 

.Birmingham     local     sectio 

399.    830 
Institution     of     Electrical      Engineers 

(Calcutta   local   section^  399 
Institution     of      Electrical      Engineers 

(Dublin   local   section),   747 
Institution     of     Electrical     Engineers 

(Newcastle  local  section).  25 
Institution     of     Electrical     Engineers 

(Scottish    local    section).    228 
Institution     of     Electrical      Engineers 

(Students  section^,   228 
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Institution     and      Lectors      Notes — 
continued. 
Institution     ol      Electrical      Engineers 

(Yorkshire  local  section),  355,  789 
Institution    ol    Mechanical    Engineers, 

356 
Ipswich    Engineering    Society,    399 
Iron  and  Steel   Instiiutc,  664 
Junior    Institution   ol    Engineers,    147, 

399 
Manchester   Association   of    Engineers, 

578 
Manchester   Steam   Users   Association, 

915 
National    Association    ol    Goldsmiths, 

1079 
N.E.    Coast    Institution    of    Engineers 

and  Shipbuilders,  1079 
Nottingham  Society  of  Engineers,  442, 

536 
Physical   Society,  The,   317,  355,   536, 

987 
Post   Office  Telephone   and   Telegraph 

Society  of   London,   192 
Rontgen   Society,  7S9,   987 
Roval   Institution,  317,  GC4 
Royal  Society,  309,  830.  915 
Roval  Society  of  Arts,  147,  747 
Society    ol    Engineers    (Inc.),    2G,   22S, 

399 
South    African    Institute   of    Electrical 

Engineers.   192 
Veretn      Deutsrhcr      Elektrotcchnikcr, 

747 
Victorian  Institute  of  Electrical   Engi- 
neers, 830,   955 

Institution    and    the    electrical    industry, 

B53,  935 
Institution  of  Civil  Engineers,  The  new 

home  of  the,  232 
Institution  of  Electrical   Engineers,  293, 

900 
Institution      of      Electrical       Engineers 

(Annual   report).  862 
Institution      of      Electrical      Engineers, 

Should  the.  Council   be  blamed?  by 

C.    H.    Wordingham.    8% 
Institution  of  Electrical  Engineers  model 

general  conditions  for  contracts.  The, 

934 
Interlocking    of    motor    operation,    Elec- 
tric. 490 
International   Electrical  Congress,  705 
International    Elcctrotechnic.il    Commis- 
sion. 704 
Intcrpole      motor.      Reversing      an,      by 

■'Whistlefield,"  801 
Inventions,    Prosperous    times   and   new, 

233 
Iron  and  Steel  Institute.  819 
Iron  and  steel   trade.   193 
Iron    in   soils,    Electrolytic   corrosion   of, 

356 
Iron  ore.   Electric  smelting  of,  704.  745 
Italian     electrical     progress     in     1912-13 

1034 


I 


APAN,  53,  177,  739 


Electrical   engineering    in,   126 
Jerusalem,    Electricity    in,    374 
Johannesburg.   The   great   strike   in,   by 

R.  Turnbull   Mawdesley,  259 
Joint    boxes,    Paraffin    wax    for    filling 

623 


T/"  APP  vibrator,  Tests  on  a,  611 

Kinematograph   Exhibition,  The,  985 
King's  College  Hospital.  Automatic  tele- 
phones, &c,  at,  344 


LABORATORIES,     Electrical      com- 
mercial,  112 
Laboratory,  A   travelling  X-ray,   by   Dr. 

A.  Gradenwitz,  84 
Laboratory  use,  Powerful  electromagnets 

for,  859 
Labour   agreement,    Engineering,   106 
Labour  dispute  at  glass  works,  530 
Labour  dispute,   Engineering,   191 
Labour   disputes,    536 
Labour  disputes.  Electrical.  299 
Labour   disputes,    London,    429 
Labour  questions.  Australian.  895 
Lamp  business  in  Germanv,  414 
Lamp  improvements,  Tungsten.  190,  317 
Lamp  manufacture:   Poland,  980 
Lamp  prices.  German   wirf.  244,  347 
Lamp,  The  half-watt.  83.  92.  211,  1018 
Lamps  for  miners.   Electric.  910 
Lamps,    Improved    glow,    490 
Lamps,   New  vapour,  712 
Lamps  of  low-candle  powers,  Half-watt. 

987 
Lamps,  The  design  and  maintenance  of 

miners'  electric,  by  F.  J.  Turquand, 

420 
Lamps,   The    manufacture  of   metal-fila- 
ment,  147 
Land    and    the    electriral   industry,   The. 

by  Jos.  J.  H.  Stansfield,  757 
Large  cities.   The   electricity   supply  of, 

bv   Prof.  0.   Klingenberg.  37,  76 
Lead.'  42,    167.   2*1.   430.   683,   812,    935. 

1058 
Lead  in  1913,  15,  562 

Legal — 
Aberdeen   Corporation,   1068 
Alleged     ,  bogus      wlreleti      telegraph 
college,  978 


Legal — continued. 
Allis  Chalmers  &  Co.  v.  The  Fidelity 
and  Deposit  Co.  of  Maryland,  481, 
616 
Attorney-General    at    the    relation    of 
the   Long   Eaton   Gas  Co.   v.  The 
Long   Eaton  District  Council,  649, 
821,  888 
Bailey  and  Others  v.  The  Manchester 

Corporation,  737 
Biggs  v.  Anderson,  738 
Breach  of  regulations,  737 
British  Thomson-Houston  Co.  v.  The 
United    Electric    Supply    Corpora- 
tion,  1027 
Buffalo    Forge,    etc.,    Co.    r.    British 
Wcstinghouse  Electric  and   Manu- 
facturing Co.,  308 
Charge  of  stealing.   7 
Charing     Cross,     West     End     &     City 
Electricity  Supply   Co.   v.   London 
Hydraulic  Co.,  016,  650 
City  of  London  Electric  Lighting  Co., 

v.   Tillings,    105 
Collier  fined,  527 
Colne    and    Trawden    Light    Railway, 

177 
Compensation  case,  777 
Consolidated      Langlaagte      Mines     r. 
Victoria  Falls  &  Transvaal  Power 
Co.,   970  _ 
Correction,    778 
Correspondence  tuition,  821 
Crompton  &  Co.,  2G3,  383,  570,  651 

651 
Dnrolight   Engineering  Co.,  778 
Davis  v.    Baxter  &  Caunter,  821 
Day  v.   Willard   and  Others,  145,  307 
Dean    v.    The    Prudential    Assurance 

Co.,   527 
Dublin  County  Council  v.  Postmaster- 
General,  27 
Edwards    v.    Brixham    Gas    Co.,    570, 

1027 
Electric  light  advertisements.  776 
Electric   sign    case   settled,   016 
Evans    v.    Premier    Electric    &    Hard- 
ware Co.,  1028 
Factory    Acts    prosecutions,    737 
Franco-British    Electrical   Co.   v.  Clif- 
ford  Bros.,  901 
Garrett  v.  Toseland,  472 
Godfrey  v.  Cox,  890,  901.  1065 
Goodbody  v.   Poplar  Borough  Council, 

738 
Handley  v.   West,  481 
Howden   &  Co..  J.  v.   Powell   Duffryn 

Steam   Coal   Co..  93 
Howe  and  Howe  v.  Ncwcastle-on-Tyne 

Corporation,  426 
Ilford    Gas    Co.    v.    Ilford    Rural    Dis- 
trict Council,  1005 
Kidderminster    and    Stourport    Electric 
Tramways,  and  Woodward  Grosve- 
nor  and'  Co.,  527.  609.  015,  647 
Linderk  Cahn  &  Co.  v.  Dubilier  Elec- 

trical    Syndicate,  1005 
London  Electric  Railway  Co.,  Success- 
ful  appeal   bv,   482 
Long   Eaton   Gas  Co.   v.   Long   Eaton 

District   Council.  616 
Mackie  v.  Geo.  Bland  and  The  London 

Hydraulic  Power  Co.,  738,  778 
Marconi  v.  Helsby  Wireless  Telegraph 

Co..  383,  901,   1080 
Marconi  litigation,  1079 
Marx  ».  Electric  Utility  Co.,  471,  737, 
Metallic  Seamless  Tube  Co.  v.  A.  W. 

Perot,  383 
Morgan     Crucible    Co.    v.     Electrical 
Engineering  &  Equipment  Co.,  278, 
317,    383 
Mygatt  v.   Glynn.  891 
National     Telephone     litigation,     The, 

203 
Oldfields,  J.  &  R.,  v.  Electric  Battery 

Co.,  704 
Osgood  v.   Sunderland,   819 
Osram  Lamp  Works  v.  British  Union 

Lamp  Works.  1026 
Osram    Lamp  Works  v.   Electric   Fit- 
tings,   &c.    Co.,    177 
Osram  Lamp  Works  v.  Gabriel  Lamp 

Co.,  278,  426,  651 
Osram  Lamp  Works  v.  Pope's  Electric 

Lamp    Co.,    902,    1079 
Osram    Lamp    Works    v.    The    Ostro 

Light    Co.,   737 
Patent   infringement  case.   778 
Parker  &   Hemming,  1027 
Peel  v.  Hartley  Cinemas,  777 
Piggott  V.  Nathan,  177 
Player  v.  Crompton  &  Co..  308 
Postmaster-General    v.     Miller.    482 
Postmaster-General      v.      Staffordshire 

County  Council,  978 
Potter  &  Co.  v.  Berg  &  Co..  719 
Reduced  tramway  profits — Motor-omni- 
hus       competition       and       rates — 
Islington  B.C.  v.  L.C.C..  719  _ 
Rippingille  v.   Hooper  Xr  Edman,  775 
Scarborough    vibration    claim.    93 
Schloss  &  Co.,  I.ouis,  v.  Cuznrr.  219 
Shoehurvness    Picture    Palace    Co.    V. 

The  Union  Electric  Co.,  471 
Smoke  nuisance,   11 
South   London   Electric   Supplv  Corpo- 
ration ».   Slade,  527 
Splitdorf    Electrical    Co.     V.      F.      W. 

Baker,   821 
Statute  of  Limitations,  738 
Stephenson     v.     Colne     and     Trawden 

Light   Railway  Co.,  738 
Stockbrokers'    claim    lor    commission, 

790.  821 
Stolz   Electrophone  (1913),  263,  308 

308 
Tramcar  accident  claims,  146,  177 
Tramway  rating  appeal,  653 
Underground  Electric  Railway,  Stamp 
duty  nuessment  appeal,  1027 


Legal — continued. 

Unprotected  belt,  An,  821 

Venner's  Signs  v.  Stellar  Signs,  902, 

970,    1027 
Vcre  V.    Mackenzie,  426 
War  Office  v.  Kirkland  &  Capper,  542, 

568,  610,  051.  720,  738,  777 
Watkins  v.  Harrod's  Stores,  52 
Wellingborough      Electric     Supply     v. 

Hacksley,  777 
Western    Electric    Co.    v.    The    Great 

Eastern   Railway  Co.j  526 
Weston  &  Son,  G.,  v.  Leapman,  443^ 
Workmen's   compensation    claim,    570, 

1028 

Legal  query  column,  Our,  427,  570,  902 
Legal  questions  as  to  electrical  fittings, 

1009 
Legislation?  or  safety  factor?  in  mining 

work,     by    "  Colliery     Electrician," 

672 
Levant,    Opening    for    electrical    goods 

in    the,    1039 
Liabilities   of   consulting    engineers    and 

architects,  809 
Liability    of    electrical    contractors    and 

supply  authorities  for  accidents,  The, 

634 

Lighting  and  Power  Notes— 
Aberbargocd,  530 
Abercarn  (Mon.),  781 
Aberdeen,  138,  180,  221.  309,  349,  1069 
Aberdovey,  781 
Aberystwyth,    904 
Aboyne,    265.    530 
Accrington,  55,  97,  221,  392,  740,  781, 

904 
Alaska,  435 

Aldershot,  98,  530,   1069 
Algeria,  55,  781 
Alton,  16,  392 
Altrincham,  97,  435 
Amersham,  309 

Ardee  (Co.  Louth),  16,  265,  484,  697 
Argentina,  55.  98,   138,  180,  221,  309, 

349,  392,  435,  484,  573,  697,  904 
Armagh,  740 
Ashton,  484,  697 

Ashton-under-Lyne,  781,  825,  864 
Asiatic  Turkey,  180 
Atherton,  16,  180,  392,  864,  949 
Aughton  (near  Ormskirk),  904 
Australia,  98,  221,  309,  392,  573,  657, 

697,  782.  825,  864 
Austria,  17,  55,  350,  435,  697,  980,  1009 
Austria-Hungary,  530 
Aylesbury,  16,  138,  180,  657,  825 
Ayr,  697 

Bacup,  180,  221,  265,  392,  619,  825,  904 
Baden,  435 

Bailieborough  (Co.  Cavan),  904 
Ballachulish,   309 
Ballater.  180,  265,  309 
Ballyconnel  (Co.  Cavan),  265 
Bampton,  349 
Bangor,   1029 
Banstead,  697 
Barmborough    (near    Doncaster),    484, 

619 
Barnes,  309,  8G4.  904,  1069 
Barnsley,  349,  864 
Barnstaple,   949 
Barrow,  221,  392,   904,   1069 
Barton-on-Humber,  55 
Basingstoke,  16,  310,  573,  904 
Bath,  55,  980 
Bathgate,  138 
Batley,  265,  484 
Battersea,  99,  531 
Bawtry,  221,  619 
Beckcnham.    1069 
Bedford,  530 

Belfast,  221,  265,  657,  949,   1029 
Belgium,  98,  350,  530,  697,  782,  825 
Bermondsey,  223 

Bethnal    Green,   393.   865,  950,   1030 
Bexhill,   265,    740,    904 
Bexlev,  16.  138,  221,  573,  949,  980 
Bicester,  825 
Bilston,  180 
Binglev,  392,  530 
Birkenhead,  825 
Birmingham.  309,  864 
Bispham,  221,   697 
Bitterne,  310 

Blackburn.  740.  825.  949,  980 
Blackpool,  98,   180,  392,  740,  949 
Blnckrock,  16,  310,  392,  435,  573 
Blean.   864,   949 
Bolton,  138.   392,  573,   864 
Bo'ness,   310 
Bootle,  619.  904 
Bradford    98.  221,   349,   435,  573,  619, 

825,  1029 
Bradford-on-Avon    16,    138,    221,    573, 

864 
Braintrcc,   98,   657 
Bramber  and  Beeding  (Sussex),  573 
Brampton,  180 
Braunton  (Devon),  221,  435 
Bay,  825 

Brazil.  138,  180,  530,  573 
Brentford,  221 
Bridlington.  222 
Brinrfield,  782 
Brighouse,  782,  825 
Brighton.  16.  265.  392,  949 
Bristol,  222.  435,  740,  782 
Bromlev   (Kent).  16 
Brough   (Penrith).   10 
Bulgaria,  697.  741 
Bulkington,  98.   265 
Burnham   (Bucks).   1029 
Burnham  (Somerset),  180,  573,  949 
Burnley,  398 

Burton-on-Trcnt,  265.  697.  825 
Bury,  265,  349,  435,  530,  788,  825,  884, 
004 


Lighting  and  Power  Notes— continued. 
Bury   St.    Edmunds,   484,   1069 
Cambridge,  392 
Cambuslang  (Lanark),  98 
Canada,  lb,  55,  88,  180,  222,  265,  310, 
349,  332,  484,  573,  657,  782,  1029, 
1069 
Cannock   (Staffs.),  950 
Canterbuiy,  825 

Carlisle,  98,  138,  310,  435,  697,  1020 
Castle  Eden  tCo.  Durham),  864 
Castlerahan  (Co.  Cavan),  980 
Casllcrea  (Co.  Mayo),  740 
Cheadle  and  Galley,  1069 
Cheshunt,  1029 
Chester,  740,  980 
Chesterfield,  349,  1021 
Chcstcr-le-Slreet,    222 
Chile,  98 

Chilton   (Co.    Durham),  265 
China,  782,  1069 
Chiswick,   17,  55,  138,   180,  222 
Chorley,  393,  782 
Chorley-Wood,  619,  783 
Christchurch,  980 
Clacton-on-Sea,  435 
Clayton  (Lanes.),  393 
Cleckheaton,  138,  980 
Cleethorpes,  904 
Cleveland,  573,  980 
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Martigny-Orsieres  electric  railway,  The,  British    Drawn    Wire    Lamp   Co.,   873 

406  British   Steam  Turbines,   191 

Masters'  Association,  The  London  Elec-  British   Willard    Battery   Co.,  989 

trical,   103  Carleton   Electrical   Co.,   191 

Merz  &   McLellan's   report   summarised,  Carlton  Metal  Works,  401 

g86,  758  Chipping  Norton   Electric  Supply  Co., 

Metal-filament    lamps,   The   manufacture  G65 

of    147  Christopher,  J.,  &  Sons,  401 

Metal  market,  73.  243,  419,  631,  799,  963  City    School    of    Wireless   Telegraphy, 

Meter   approved,   904  359 

Meter    manufacture    in    Germany,    Elec-  Cleartone  Antiseptic  Telephone  Drum, 

tricitv,  179  625 

Meter-testing    records,   by   A.    Billington  Collins,  Electrical,  873 

Eales,  113  Colston    Electrical   Works,  28 

Meters  approved,  1068  Cornell,  W.  T.,  705 

Meters,  Bastian,  1067  Dcrrygonnelly     Electric     Supply    Co., 

Methods     as     viewed     by     a     Colonial,  665 

American    v.    English,    by    "  J.R.,"  Dorman   &•    Smith,   237 

Uf  Ebonitis,   237 

Metric  system,  The,  328  Edwards  and  Armstrong,  68 

Mexico,      The      electrical      defences     of  Klbon    Metallising  Co.,  319 

Matamoras,  988  Electra,  665 

Mexico,   Operating   under  difficulties  in,  Electric   Floor  Machine  Co.,  917 

988  Electric    Mirror   Publicity,   68 

Milford-on-Sea,  Electricity  supply  at,  62  Electrical    Finance    &    Securities    Co., 

Milk,   Electrically  sterilised,  317  1042 

Milk,  Electricallv-treated,  712,  790  Electrical    Services,   28 

Mill,  An  electrically-driven  west  country  Electrolysers,  643 

woollen,  449  Eleclromechan   Co.,    148 

Mill,  Electric  driving  in  the,  431  E.M.F.  (1914),  643 

Mill  lighting  plant,  A,  704  Etablissements  Kirby,  237 

Mine   explosions,  Coal,   193  Excelsior  Aluminium  Solder  Co.,  873 

Miners.    Electric  lamps  for,  910  Fardon  &  Carpenter,  68 

Miners'  electric  lamps,  The  design  and  Fcnn  Mircograph  Co.,  445 

mnintcnance  of,  by  F.  J.  Turauand.  Fisher,  Humphries  &  Co.,  791 

420                                                  4  Foster  &  Co.,  H.  F..  625 

Miners'    minimum    wage    in    Yorkshire  General  Acoustic  and  Dictograph  Co., 

601  543 

Miners,  The  demands  of  the,  253  G.     M.     Wireless    Patents    Syndicate, 

Mini's.    Difficulties    attendant    upon    the  ^89 

working  of  electrical   apparatus   in.  Green  Si  Co.,  G.  W.   (Feltham),   1043 

by  S.  F.  Walker,  799,  841  Gresham  Export  Co.,  318 

Mines,  Electricity  in,  387  Grindlay,  Ross  &  Co.,  401 

Mines.   Electricity  in  fierv,  655  Hale.  Lowth  &  Co.,  873 

Mine-shaft    signalling.    955  Hammersmith     Welding,    Engineering 

Mines     of     the     Tefckah      Mining     Co.  and   Electrical  Co.,  989 

(Perak,    Malay    States).    Hvdro-elec-  Harman   Electric  Co., .445 

trie    installations    for    working    the.  Hemming  Conduit  Grip,  1043 

C43  Herbert  &  Co.,  R.,  68 

Minimum   wage,  The,  682  Hillier,   Fred'k.,  493 

Minimum   wage   in    Yorkshire,    Miners',  Hudson    Kheucd  &  ,I?we"'c87.3     ,    r 

601  Irish    Telephone    (New    System)    Co., 

Mining,  Electricity  in    734  319 

Mining'    work,     Legislation'    or    Safetv  Irish  Towns  Electric  Light  and  Power 

factor?  in,  by  "Colliery  Electrician,"  „-C°\U^       ,non 

672  Kiesow  &•  Co.,  1080 

Miracles,  Magnetic    317  Lighting  Supplies,  401 

Mistake  in  a  contract    A    300  London  Association  for  the  Protection 

Modernism    in    the   home,   43  ,,     of  Trade,  917 

Moffat-Irving  electric  furnace,  The,  232  Magneto  and  Taximeter  Co.,  319 

Monopoly    problems    in    Germany,    The  m™^       tw-£     rl,     #».: 

Government  and,  520  ^"^".-Fr     V-  C°-'  6  ^       ro 

Motor,  Adventure  of  a    704  Mansfield    Engineering  Co.,  68 

Motor  and  control  equipments  for  elec-  Marbro,  625         .,_,,„       ... 

trie  locomotives,  by  F.  Lydall,  421,  Ma"ne  J2"8  lSf  Au,°,  Con'rol  Co     194 

593                        '■    '            '        '         '  Mears    Ear    Phone   Co.    (London),   791 

Motor-'busos,  Electric  lighting  of,  624  MidIanQd  El<,clric  Rotary  Blowing  Co., 

Motor-car,  A  gyroscopic.  744  ...    ™r,     .  .           .    _.        .     ,    ~   ,. 

Motor-car    lighting    and    starting   equip-  Mies'   Electric  and  Chemical  Culture, 

ment   tests.  315  ,,   ,  */•]                    .    _          ,         _     , 

Motor-cars,   Electric  engine  starters  for,  Molvbdenum    and    Tungsten    Traders, 

Motor'-car  starters,  Competition  for,  622  vn,i,0na'n^irC„  Manufacturing  Co.,  68 

Motor    operation,     Electric    interlocking  SewVstruc^Co."^ 

u.,.,'      p„„„,.:„„               ■   .         ,         ,  North    British    Electric    Welding    Co., 

motor,      Keversing      an      interpole,      by  oq7 

"  Whistlefield,"  801  n     ,    „       ,  r-     ■        ■  „  „,    ,       -„- 

M„t„.     Tk, il  .     u      c-     c     r,     ,  Park  Roval   Engineering  Works,  705 

Motor     The   modern,    by    E.    F.    Butler,  PaTmiter,   Hope  &   Sugden,   148 

Motor-starters,  756  {j^™*™!*    *    C^\Coi'q.917 

M„,„rc     ,„,i     >-       i                 i        r,  Pire    i-General   Cable  Works,   194 

British    342                 "            Ca"ada  Pi,t"r's    Ventilating    and    Engineering 

M°'souirrife,a'X    h"    r"1',     ,tar,in5o„°f  Poolev  &6Son,  H.,  625 

MntnT    Thl  T  •     \-         Ja5kson,'  329    ,  Prentice  Wireless  Train  Control,  359 

oEr  J,     k  Pr     '■?"  r3"?    Up£fp *&  ^intex  Accumulator  Co.,  791 

electric,    by   E.    F.    Butler,   678,   693  Pvrene  Co     401 

cXarLn':*C,riCt'    .A."ocia,!°n     ™-  Rathkeale  '  Electric      Lighting      and 

Contractors,  and  wiring  powers,  385,  Power  Co.,  873 

MUninCrLE'ri,ri<"nn-AS?0C^,i0n'    J"  Sceando'LaTp   Co.,   319 

%ss?si.-mF8S$m.  i,£r  s«*«$  we,din* and  E,ectr!cal  c°- 

Mlm^Sa.'   rI"c,,n7'1    undertakings:   Re-  c,otok  Syndicate,  748 

«Lh  »  ,n,oU      '    USC'    by        In,er'  Snuth   Wales  Transport  Co.,  318 

es,ed'      lm  "  Sprite  "    Cleaner   Co.,    917 
Standard  Turbine  Co.,   C65 
Stolz   Electrophone  Co.    (1914),  989 
Superposed   Currents,   194 
Telenews,  237 

N.rmID    ,    ..       _,     .  ,             ,  Telenews   (1904),   1043 

AGPUR,  India,    Electric  supply   at,  Ti|nev     Manufacturing     and     Testing 

Napier    Tercentenary    celebration     1096  Torpoin't    Electric   Supply  Co.,   791 

National  Physical  Laboratory    1074  Trans-Oceanic      Wireless      Telegraph 

Neepsend  power  station,  Sheffield,  279  Co     28 

Netherlands  Exhibition    484  Tucuma'n  Tramways,  Light  and  Power 

New  Association,  A,  489  r-0     525 

United  Cablegram  Co.  of  France.  917 

New  Company-  """tion^o'08  lm"'**  ^^  ^^ 

A     lL>V'br°  and    Domes,ic    Electrics,  Univ'er8al    Economises,   318 

a  1       \,     r-  a     r-      .               n.  Vaughan,  T.  W.,  8:  Co.,  917 

Adaptable  Code  Condensers,  543  Vcnner's  Electrical  Cooking  and  Heat- 

Aeromin   Promotion   Syndicate,  194  ,       Appliances,  665 

Aladdin  Lamp  Syndicate    28  Vincent    Pump    and    Transmitter   Co., 

Alexandra    Electrical   and   Engineering  543             r 

a    ^W.°r*,,T19*         men  Volta    Instrument   Co.,   791 

Andcole  &  Turner,  1080  Waygood  Lifts  (South  Africa),  107 

Argentine    Electricity   Co..   625 

Argentine  Traction   Co.,  445 

Autopins,  1080 

Bachelet   Levitated   Railway,   917 

Bangham  &  Brooke,  237 

II,  A.  W.,  665 
Bishop's    Castle     Electric    Light     and 

Power  Co.,  148,  493 
Boardman  &  Garstang,  237 
Booth,   S„  4;  Co.,  917 
Borough  Electric  Lighting  Co.,  989 


Wesscx   Engineering  Co.,  28 
Weston's,  104 
Wolf.  R.,  1080 
Wood,    Ernest,   194 
Wright's  Enterprises,  665 

Nrw  Elzctrical  Dzvicza,  Fittincb  and 
Plant— 
Accessories,  Some  G.E.C.,  928 
Accumulator,   The   "  Phoenix,"   1019 


Starters,    E.A.C., 

Steel    works  electrification,   888 


Cooking  apparatus,  Credenda,  132 
Cooking  apparatus.  Eclipse,  597 
Cooking   apparatus.   New,   851 
Crystal  fittings,  (G.E.C.),  50 
Daylight,  Artificial,  426 
"  Diamond    H  "   switches,    New,   772 
"  Downlite  "  lamp,  The   Ediswan,  217 


iw   Elictkioal  Divtcia.  Fittings  and  Niw  ElzotriCal  Dzviozs,  Fittincb  and 

Plant— continued.  Plant— continued. 

"  Adanac  "  switch  and  repulsion  fuse,  Portable  electric  pumps,  Small,  886 

773  Portable    meter-testing   resistance,    12 

Advertising,  Electric,  850  Pressure-controlled     speed     regulator, 

Alabaster  bowls,   B.T.H.,  928  305 

Alba  fitting,  An,  12  Pressure-Gauge,     A     highly    sensitive 

Armature  banding,  A  special  tool  for,  thermo-electric,    614 

381  Prometheus    irons,    927 

Automatic  street   lighting,  850  Pulleys,   Jardine,  479 

Automatic  temperature  control,  131  Pump   governor.   A,  428 

Automobile  and  battery  lamps,  Mazda,  Pump  motors  for  mining  work,  849 

262  "  Pyrene  "  fire  extinguisher,  307 

Automobile  lighting  switchboard,  89  Pyrometric  apparatus,  1054 

"Axial"  drawn   wire  lamps,   Osram,  Radiator,    The       Halite       moist-heat, 

218  l'1* 

Brake    and     clutch     linings,     Ferodo,  Recording  instruments.  New,  943 

588  Recording  instruments,   Siemens,  50 

Brooke    semi-Diesel    engine,    470  Refrigerators,    Domestic   electric.  928 

Buzzer,  A.  C,  927  Resistance    nets,  944 

Cables'and  joint  boxes,  Siemens,  944  Rex  lock  nut,  1066 

Calorite  electric  stove,  1066  Reyrolle   lighting    panel,   929 

Candle  lamp,  A  new,  479  "  R°°j  '     Lighter,  50 

Car  telephone.  An  electric,  655  Schoeller    miners     lamp    and    gas    in- 

Ceiling  rose,  A  conduit,  478  „      dicator,  774 

Central  lamp  suspension,  887  Screw-jacks,    Electric,    697 

Clocks  on   the  "  Aquitania,"  Electric,  Searchlight,    Electric,  oJ7 

927  Self-cleaning    water    strainer,   945 

Combination  ceiling   rose  and   switch,  "  Semi-Indirect  "    fittings,    Some  new, 

468  •r''~'"' 

Commutator   grinders,   1054  5?win«   machine  ™!2rs-   B.T.H.,   89 

Contact  suspension  devices,  946  Sign,  An  electric,  848 

Controller  finger,  Improved,  478  %iRa,   A   Simplex,   887 

Controller    with    self-contained    resist-  Sign,    Meteor  electric,   12 

.-.„    r*  p  p     in  '    iitterware    heating   apparatus,  761 

Cooker,  A  Carron.  470  Starter     E.A.C.    heavy    duty    inching, 
Cooker,  A  table,  946 
Cookers,     "  Nightingall  "     automatic, 

Cooking  and   heating  apparatus,  217  Street  lighting  fitting,  A    217 

r-„„i,;„S  ,nn,ra,„=    rSerfenna    139  Submarine    motor   ship   cleaner, 

Switch,  A  two-rate,  688 
Switch     and     repulsion    fuse,     "  Ada- 
nac," 773 
Switch   Plug,  B.T.H..  478 
Switchboard      for      Messrs.      Vickers' 

c   •,CarcadN!!JT1p'r732774 

Drawn-wire  battery  lamps,  Osram,  174  Sw;  ches,   New   G.E.C      ,74 

^  ...          ,       •    j          ci     .  ■      Aon  Switches,    New        Diamond    M,       u& 

Drills  and  grinders    Electric    426  Terminata   for  small   wires,  426 

Drive     in     a     printing    establishment,  auto-starter     for     D.C.     and 

The  electric,  848  .  « .   „     fil< 

Dynamos,  &c„  Small  power,  886  _  .. A, 'C'    "°'°^;  6IL 

,-/    .  .     ,'        „    ,..., J:    ooo  Toilet    accessories,   H5u 

E  ectrical    gas   lighters,   929  Tolling    bell,   The   "  Kingswav,"  945 

Electrodynamic     frequency     meter,     A  Traffic-regulator     for     motor-cars,     A, 

new,   305  ^g    B 

Electro-pneumatic  hammer,  655  Turbines,  small  steam,  887 

Electrostatic  safety  valve,  90  Two-rate    tariff    system    without    time- 

Explosion-proof  gate-end  switch,  307  operated   control,  261 

Lxtrahght       tariff    apparatus,    The,  Universal  conduit  box.  181 

„     17»     „    .          ~       .         „..  Vacuum    cleaner,    Elertrir.    526 

Factory   fitting.   Simplex,   944  Vacuum   cleaner,  The   Econo,  887 

Fan,  Simplex,  263  Variable-frequency  alternator,  131 

Fans,   Ediswan   convertible,  733  Varta   ;anilion  batteries,  90 

"Fialite"  moist-heat  radiator,  1014  Ventilating   sets.    Small,    479 

Filter,   Dry  air,  470  yiaco  insulators.   463 

Flexible   containers   for    accumulators,  Vitreous  tiles,  887 

1053  Waistroat-pockci  wireless  detector.  A, 

Fires,  "  Magnet  "  electric,   774  (554 

Folding  box  for  lamps,  132  Water-heater,    New,  732 

Fuse  arc  arrester,  Hope  s,  524  Witton-Kr.imer    electric   drills.   469 

"  Fyro  "  fire  extinguisher,   468  \V„tan   "  Concentra  "   lamp.  The,  218 

Glassware,  New,  425  Zed  fuses  in  railway  work,  174 
Griller,   New  Belling,  479 
Half-watt     lamp     fitting,     New,     131; 

Siemens',    175,   382;    Mazda,    176;  Newport,   New  works  at,  221 

B.T.H.,    262,    425;    Wotan,    425;  New  society,  A,  535 

Wardle    Engineering,   626  New  York's  oldest  private  plant,  407 

Half-watt   lamp   fixtures,   G.E.C,   261  New   Zealand,    British    trade   with,  618, 

Half-watt    landholders   and    reflectors,  1059 

Benjamin,  654  Nickel   on   aluminium,    Depositing,   191 

Half-watt    lamps    in    service,    G.E.C,  Niclausse  boiler,  The,  813 

305  Nitrate  works  and  electrical  plant,  The 

Half-watt  lamps  with  Holophane  glass-  Rjukan,  19,  59 

ware,  479  Norway,  618 

Heating  apparatus,  Credenda,  218  Norway,  Contracts  in,  430 

Hemming  conduit  grip,  1054  Norway,  Electrical  enterprise  in.  703 

Hoists,  B.T.H.  Electric,  130  Norway,   The    Centenary    Exhibition   of, 

Horn,  A  new  electric,  1013  829 

Igranic  rotor  starting  rheostat,  175  Norway,  Turbine   manufacture  in,   1028 

Insulating  materials,  945  Norway,  Water  power  in,  986 

Interior  fitting,  A  Simplex,  381  Norwegian   electrochemical   export   trade 

Joint-box  compound,  731  in  1913,  The,  442 

Kingsway  tolling  bell.  945  Notices,     Statutory,     by     "  Interested," 

Lamp  lock,  A  new,  945                        _  256 
Land's     screw-cutter     and     automatic 

die,  89 
Lavigne  electric  lock,  526 
Lightning  arresters,  B.T.H. ,  424 
Loading    system    for    metal    scrap.    A, 


654 


o 


BITUARY— 


Lock-nut,  The  Vislock  single,  598 
Lock,  The  Lavigne  electric,  526 
Magnetic  separation  of    iron-ore   from 

gangue,  1066 
Magnifying  thermometers,  927 
Metrohm  insulating  testing  set,  1053 
Miners'    electric    lamp    and    gas    de- 

Mine^lamp     and     gas     indicator, 

Mine^f't'^ignlLg,  1013  Brown1,  H.  Hewson,  625 

"  Morehen  "    stage    plug    and    socket,  Cawte,  W     E  .  280 

MoJr^a'r  switch  light.  A.  598  Chlpper,_W.,_493 

Motor-car  telephone.  A,  732 
Motor-control    apparatus,    E.A.C,    595 
Motor-control  panel,  697 
Motor  drive,  A  Vickers,  944 
Motor  drive,  A   Witton,  946 
Motor  drive  in  laundry,  1053 
Motor,    Pipe-ventilated,    1066 

Oil  drying  and   testing  apparatus,  306  Hall    N    C.  Espie  44.. 

Out-doir    air-brake   swltchgear,    261  Hartford,  S.,  492 

Packing-boxes,  Osram,  305_  Ue»"w     k£      ' 

Panel,    Reyrolle   lighting,  929  Hoi t.   W.     543 

Paul's,  R.  W.,  Instruments.  176  Housto n     Pr of     E    J .,492 

"  Phoenix  »    accumulator,    1013  Jacomb_Hood.  J.  W.,  445 

"  Plexsim  "  griddle  plates.  654  Jones,  F^  W     401 

Polish-grinding  machV,  848  Jones,  O.,  831 

Portabfe  accumulator.  New.  628  lS?eeS"Wi.,V    r     M     KM 

Portable     electric     grinder     (H.     W.  MInchin.  Prof.  G_M.,  68! 

Butler).  80  Moulton,  E.  L.,  359 


Alston,  W.   W.,  68 
Anderson,    A.    Bruce.   95G,   989 
Banister,  A.  N.,  748 
Barlow,    E.    A.    L..    107 
Bayliss,  B.  W.,    107 
Bentley,  S.  I..,  957 


Cleary,  W„  194 

Davis,  W.   H.,  15,  179 
Evans.  F.  E.,  543 
Fairman,  P.,  989 
Gillespie,  A.   L.,  359 
Gott.  J.,  445,  492 
Gray,  R.  K.,  74R 
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Obitu  ak  t—continuid. 
Ncwb.iy,  «...  686 

Olding,  E.,  791 
Parkins,  w.  n  ,  ,:n 
Parsons,  t.,.,  i>(».' 

Pendlmgion,  J.  A.,  148 

Perry.  872 

Plcbelmayer,  Or.  Ing.  Karl,  194 

rolls,  S..  107 

Poyntlngi   Prof.  J.   II.,  685 

Richardson,   K.,  086 

Kidgway,   A.,   (ib 

Scon,  w.,  asa 
Slllar,  A.  K..  i>17 

Suflield,   Loiu,  665 

Swan,  sii  J    vv..  dig,  850 

Thomas,   P.,  957 

Waltenhofen,   Prof.    Dr.   Adalbert,    V., 

809 
Watt,  N.  L.,  957,  1042 
Weiss,  Johann,  989 
Westinghouse,    George,   637 
Wicken,  W.  G.,  194 
Williams,    W.    J.,   236 
Yates,  R.  C.  C,  230 


OrriciiL  Returns— 
Amazon  Telegraph  Co.,  28 

Anglo-Argentine  Tramways  Co.,  401 
Apparatus  and  Accessories,  900 
Auto-electric    Transmission,    625,    900 
Bagdad   Tramways   St    Electric    Light- 
ing  Syndicate,   705 
liarsi  Light  Railway  Co.,  238 
Blackpool  and  Garstang  Electric  Light 

Railway  Co.,  238 
Boardman  St  Garstang,  705 
Bogota  Telephone  Co.,  359 
Braby  St  Co.,  F.,  28 
Bridgwater  and  District  Electric  Sup- 
ply and  Traction  Co.,  791 
British  and  Colonial  Lighting  Co.,  498 

British  Prometheus  Co.,  68,  107 
Broom  St  Wade,  643,  625 
Brown,  Boveri  &  Co.,  28 

Bullers,  359 

Burnham  and  District  Electric  Supply 
Co.,  543 

Cambridge  Electric  Supply  Co.,  705 

Cambridge    Electric   Tramway    Syndi- 
cate, 705 
Casella  &  Co.,  C.  F.,  625 

Cash,  H.  J.,  St  Co.,  706 

Central  Electric  Supply  Co.,  543 

Charing    Cross,    West    End    and    City 
Electric  Supply  Co.,  706 

Chesham    Electric    Light    and    Power 
Co.,  28 

Christy  Bros.  &  Co.,  1080 

Church  Stretton   Electric  Supply  Co., 
401,  493,  625 

City  of  Buenos  Ayres  Tramways  Co. 
(1904),  625 

City  of  Ely  Electric  Light  and  Power 
Co.,  445 

City    of    Oxford    and    District    Tram- 
ways Co.,  401 

City    of    Oxford     Electric    Tramways, 
445,  493,  543,  990 

Clarke,  Chapman  &  Co.,  705 

Cleveland  and  Durham  Electric  Power 
Co.,  68 

Coast  Development  Corporation,  319 

Coatbridge  and   Airdrie  Electric   Sup- 
ply Co.,  68,  1080 

Collieries     Electric      Power     Develop- 
ment Syndicate,  359 

Consolidated    Signal   Co.,  28 

Cordoba    Light,    Power    and    Traction 
Co.,  359 

Costa   Rica    Electric   Light  and   Trac- 
tion  Co.,  359 

County  of  Dorset  Electric  Supply  Co., 
445 

County   of    Durham    Electrical    Power 
Distribution    Co.,    957 

Crompton  &  Co.,  237 

Cross  &  Cross,  28 

Crossley   Bros.,  957 

Cutting  Bros.,  445 

Danks,  Fred,  238 
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Thk  improvement  which  occurred  in  the  electrical  industry 
during  the  year  1012  has  hern  maintained  daring  the 
12  months.     For  most  of  ai  the  period  hu  been  ■  rerj 

one,  so  that  the  months  have   flown  |  bat  a 

very  little  while  since  we  were  briefly  reviewing  the  previom 

year,  and  venturing  a  forecast  of  what  I'M:;  would  bring. 
We  suggested  that  there  would  not  only  he  no  o  Nation  to 
the  then  prevailing  prosperity,  hut  that  the  year  would 
more  electrical  business  done  in  both  large  and  smaller 
classes  of  manufactures  than  ever  before.  We  !>elieve  that 
our  forecast  has  proved  to  be  perfectly  correct,  for  on  every 
hand  there  have  been  evidences  of  great  activity.  It  has 
been  difficult  for  the  factories  to  keep  pace  with  the  demand, 
and  manufacturing  companies  have  reported  a  better  rate 
of  profit  earned  upon  their  products.  And  as  we  step 
out  into  the  New  Year,  most  encouraging  statements  reach 
us,  showing  that,  whether  or  not  we  are  on  the  verge  of 
trade  depression  in  some  other  industrial  departments,  there 
is  little  occasion  to  fear  a  falling-off  in  electrical  business 
during  1914.  Large  contracts  in  connection  with  railway 
electrification,  new  power  station  and  distribution  work, 
telephone  extensions,  and  a  most  gratifying  progress  in  the 
applications  of  electricity  to  cooking  and  heating,  accom- 
panied also  by  new  work  in  electric  vehicles  and  a  continua- 
tion of  the  big  demand  for  electrical  devices  used  in  other 
automobiles — all  of  these  have  furnished  our  factories  with 
plenty  to  do  for  some  time  to  come,  and  there  is  no  prospect 
of  orders  falling  off  at  present.  Electricity  has  become  so 
necessary  to  our  industrial  and  domestic  occupations,  that 
it  has  a  practically  unlimited  and  inexhaustible  field  at 
home,  while  abroad  the  same  thing  is  happening,  opening 
out  abundant  opportunities  which  are  bound  to  grow  still 
further  as  passing  years  witness  the  general  development  of 
the  world. 

Some  of  the  well-known  manufacturing  companies  which 
have  for  years  past  struggled  with  adversity,  have  carried 
through  financial  reorganisation  schemes,  and  on  reduced  and 
rearranged  capitals  they  should  in  future  be  able  to  pay 
dividends  if  they  are  securing  their  share  of  the  present 
brisker  and  more  profitable  trade. 

So  far  as  manufacturing  is  concerned,  the  year  has  been 
comparatively  free  from  actual  labour  outbreaks,  but  at 
times  there  have  been  ominous  overhanging  clouds,  threaten- 
ing general  industrial  disorganisation  if  they  should  burst.  A 
number  of  local  disagreements  have  arisen  between  electrical 
installation  workers  and  their  employers,  in  consequence  of 
demands  for  higher  wages.  London  is  now  the  objective  of 
the  Wiremen's  Union,  and  master  contractors  have  taken 
special  steps  in  order  to  negotiate  with  that  organisation. 
It  is  impossible  to  foretell  what  the  course  of  events  may 
be  in  the  labour  world  during  1914,  for  it  takes  but  a 
spark  accidentally  struck  to  set  the  whole  ablaze.  This 
very  sensitive  state  of  mind  cannot  be  permanent — the 
relations  of  capital  and  labour  are  in  a  state  of  flux.  Some- 
one has  got  to  be  master,  or  stability  is  impossible.  In  the 
interests  of  prosperity  for  both  master  and  man,  we 
devoutly  hope  that  there  will  be  no  open  warfare  during  the 
year  upon  which  *ve  have  started. 

In  regard  to  our  foreign  electrical,  trade  for  the  1 1  months 
so  far  covered  in  the  year's  official  returns,  the  exports  of 
electrical  goods  and  apparatus,  excluding  machinery  and  un- 
insulated wire,  were  more  than  a  million  pounds  value  in 
excess  of  those  of  the  previous  year,  while  machinery  exports 
showed  considerably  over  3\  millions  sterling  advance. 
The  aggregate  increase  in  imports  in  both  departments 
was  under  £000,000.  The  total  figures  were  :— Imports, 
£8,100,000  ;  exports,  £39,100,000. 

In  the  sphere  of  electricity  supply,  a  noteworthy  feature 
has  been  the  continued  fall  in  the  price  of  turbo-generators  ; 
the  turbines  are  built  for  higher  speeds,  more  compactly  and 
yet  as  efficient  as  the  earlier  designs,  and  so  low  is  the  price 
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that  the  condensing  plant  in  a  receDt  instance  actually  cost 
more  than  the  turbo-generators.  The  progress  of  the  Diesel 
engine  has  been  retarded  by  the  high  price  at  which  oil  fuel 
still  stands,  but  the  year  has  been  marked  by  the  inaugu- 
ration of  a  complete  gas  power  installation  at  Accrington 
(which  is  going  to  be  greatly  extended)  with  by-product 
recovery  plant,  and  by  the  harnessing  of  the  River  Dee  for 
the  benefit  of  the  Corporation  of  Chester,  where  Mr.  Britton 
now  stands  in  the  shoes  of  the  celebrated  miller.  Good 
progress  is  being  made  with  the  electric  lighting  of  villages, 
notably  in  the  hilly  districts  of  Yorkshire,  where  a  number 
of  small  water-powers  have  been  utilised. 

The  development  of  the  applications  of  electricity  con- 
tinues with  unabated  vigour,  and  the  chief  cities  are  install- 
ing large  extensions  to  their  generating  plant,  almost 
always  involving  the  use  of  high- pressure  three-phase  cur- 
rent and  transmission  from  an  external  station.  It  is  a 
matter  for  surprise  that  our  central-station  engineers,  with 
few  exceptions,  continue  to  think  in  small  sizes,  though 
Messrs.  Parsons  have  built  a  25,000-kw.  turbo-generator 
to  a  foreign  order. 

While  there  is  not  much  to  record  about  tungsten  lamps 
except  a  further  reduction  in  prices,  the  .\watt  lamp  has 
been  developed,  and  we  are  promised  that  it  shall  appear 
on  the  market  before  long,  when  the  electric  lighting  of  the 
streets  will  receive  a  further  impetus,  and  arc  lamps,  with 
the  exception  of  the  flame  type,  will  be  hard  hit.  The 
opening"  of  several  all-electric  restaurants  during  the  year 
augurs  well  for  the  future  of  electric  cooking,  which,  indeed, 
has  made  excellent  progress  in  1013  ;  and  the  large  numbers 
of  radiators  now  in  use  prove  that,  in  spite  of  the  cost,  electric 
heating  possesses  very  substantial  advantages  under  certain 
conditions. 

The  battle  of  tariffs  goes  on  perpetually  ;  the  "  tele- 
phone "  system  and  its  allies  and  the  "  assessment  "  system 
are  coming  more  and  more  into  vogue.  We  look  forward 
to  the  time  when  the  lighting  peak  will  be  relatively  so  far 
reduced  by  the  development  of  "  other  uses "  and  by  the 
increasing  economy  of  the  lamps,  that  a  flat  rate  of  Id.  a 
unit,  or  less,  subject  to  a  minimum  payment  to  cover  fixed 
charges,  will  be  the  rule.  The  efforts  of  the  "  Point  Fives  " 
to  extend  the  adoption  of  a  halfpenny  tariff,  and  to  assist 
manufacturers  towards  the  standardisation  of  cooking 
apparatus,  deserve  a  word  of  commendation. 

The  electricity  supply  of  London  has  become  a  prominent 
question,  and  preliminary  steps  have  been  taken  with  a  view 
to  its  reform,  which  will  be  the  subject  of  Parliamentary 
deliberation  this  year  ;  a  saner  view  has  been  taken  generally 
of  the  relations  between  companies  and  communities,  and 
many  agreements  have  been  made  for  bulk  supplies  of  energy. 
The  formation  of  an  Association  of  Station  Engineers, 
arising  out  of  correspondence  in  our  pages,  has  been  a 
notable  feature  of  the  year  ;  it  is  evidence  of  the  existence 
of  a  strongly-felt  want,  which  the  I.E.E.  has  hitherto  failed 
to  recognise,  though  there  are  indications  that  the  matter 
is  receiving  more  attention  in  high  quarters  now. 

The  opening  of  several  railless  trolley  systems  during  the 
year,  and  the  satisfactory  working  of  these  and  other  instal- 
lations, affords  strong  evidence  that  the  motor-'bus  does  not 
meet  all  the  requirements  of  rural  districts,  in  spite  of  the 
enthusiastic  claims  of  its  supporters — based  largely,  no 
doubt,  upon  its  success  under  the  exceptional  conditions 
prevailing  in  London  ;  the  L.C.C.  tramways  have  had  a 
temporary  reverse,  but  are  steadily  regaining  their  position, 
and  the  outcome  has  undoubtedly  made  for  the  public 
benefit.  Electric  traction  on  railways  has  made  steady 
progress,  although  practically  no  new  lines  have  been  put  in 
service  except  extensions  to  existing  systems.  This  year  we 
hope  to  see  electric  trains  running  on  portions  of  the  North 
and  South  Western  Railways,  and  further  sections  of  the 
Brighton  Railway.  The  N.E.  Railway  has  an  important 
new  section  in  course  of  electrification.  The  I.E.E.  has 
arranged  for  a  feast  of  technical  information  on  the  subject 
for  the  spring,  and  we  feel  that  we  are  on  the  brink  of  a 
vast  development  in  this  connection. 

An  important  departure  was  made   by  the   Lancashire 

and   York-hire  Railway,   which   put  in   operation   a   new 

section   worked    with    high-pressure   direct   current.     The 

'  London   Railway  electrification  was  at  last  completed, 

and   started  work   early   in  the    year,   but    the    Midland 


Railway  to  Tilbury  and  Southend  is  still  only  going  to  be 
electrified.  A  start  has  been  made  with  the  great  railway 
scheme  of  the  City  of  Melbourne,  with  which  good  progress 
should  be  made  this  year. 

Amongi-t  other  noteworthy  projects  contemplated  in  the 
Empire  are  the  electrification  of  the  suburban  railways 
of  Sydney  and  Bombay,  the  big  scheme  of  the  West  Austra- 
lian Government  in  conjunction  with  the  Corporation  of 
Perth,  and  the  future  electrification  of  some  sections  of  the 
State  Railways  in  South  Africa.  Progress  in  Canada  has 
continued,  though  hampered  by  the  tightness  of  money  ; 
the  Canadian  Pacific  Railway  Co.  and  the  Canadian 
Northern  have  decided  to  electrify  portions  of  their  great 
undertakings.  In  the  Argentine  the  Buenos  Ayres  Traction 
Co.  are  constructing  an  important  system  of  electric  rail- 
ways, partly  underground,  of  which  one  section  has 
been  opened.  In  fact,  electrification  is  now  the  question  of 
the  hour  in  railway  circles.  Not  only  is  the  complete 
equipment  of  tracks  going  on,  but  also  the  use  of  internal- 
combustion  engines  provided  with  electric  transmission  to 
motors  propelling  the  trains  is  making  progress. 

In  the  United  States  an  immense  amount  of  railway 
electrification  is  in  progress ;  and  the  opening  of  the 
Lotschberg  tunnel  electric  railway  through  the  Alps  has- 
further  facilitated  intercourse  between  Italy  and  the  west  of 
Europe. 

The  first  electrically-propelled  ship  of  considerable  size 
built  in  this  country — the  Tynemount — was  completed  in 
the  autumn. 

The  electric  vehicle  now  shows  signs  of  vitality,  welcome 
after  the  disheartening  difficulties  which  have  encumbered  its- 
progress  in  the  past,  and  the  supply  authorities  have  taken 
definite  steps  towards  developing  this  important  outlet  for 
their  energy. 

In  the  telegraph  field  the  most  notable  event  has  been 
the  settlement  of  the  political  controversy  which  has  raged 
around  the  question  of  the  Imperial  wireless  system,  and  the 
placing  of  the  first  contracts  with  the  Marconi  Co.,  of  which 
the  current  year  will  doubtless  witness  the  partial  com- 
pletion. Duplex  wireless  has  been  established  between 
Ireland  and  Canada.  Foreign  telegraph  rates  have  been 
further  lowered,  and  a  new  loaded  telephone  cable  (the 
longest  yet  made)  has  been  laid  between  Newcastle 
(Ireland)  and  Nevin,  in  Wales.  The  success  of  automatic 
telephone  exchanges  in  this  country  has  been  demonstrated, 
and  important  developments  of  the  system  are  fore- 
shadowed by  the  Post  Office  ;  a  new  automatic  system, 
invented  by  Betulander,  has  been  introduced.  Unfor- 
tunately, the  British  telephone  service  is  still  very  far  from 
satisfactory,  and  the  Post  Office  appears  to  be  quite  unable 
to  raise  its  efficiency  to  a  reasonable  standard.  Wireless 
telephony  has  been  carried  on  experimentally  over  a  distance 
of  300  miles. 

The  properties  of  radium  have  been,  and  are  being, 
studied  by  an  army  of  investigators,  and  the  immense 
benefits  which  it  is  capable  of  conferring  upon  suffering 
humanity  have  been  more  and  more  fully  demonstrated  -, 
even  cancer,  in  its  earlier  stages,  has  been  proved  amenable 
to  its  influence.  Improved  methods  of  extracting  radium 
have  been  developed,  and  practically  the  whole  production 
is  devoted  to  the  cure  of  disease. 

During  the  year  there  have  been  called  off  the  stage  of 
human  existence  an  exceptionally  large  number  of  men  well 
known,  directly  or  indirectly,  in  the  electrical  world.  They 
include  :— The  Earl  of  Crawford,  Sir  Wm.  Preece,  Sir 
Wm.  White,  Sir  W.  H.  Bailey,  Sir  Wm.  Arrol  ;  Professors- 
J.T.Nicholson,  J.Milne,  F.  Gotch,  H.Weber  and  A.  Slaby  ; 
Dr.  Rudolf  Diesel  and  Dr.  Gustaf  de  Laval  ;  Messrs.  J.  II. 
Cawthra  and  A.  S.  Giles  ;  Messrs.  Sydney  Woodfield,  C.  H. 
Gadsby,  and  R.  S.  Erskine  ;  Messrs.  J.  Howden,  H.  Aron, 
Alfred  Apps,  George  Matthey,  Arthur  Chamberlain,  E.  If. 
Underdown,  John  Trotter  and  T.  Frame  Thomson. 


THE  copper  position  has  certainly  im- 

TpC  SfWer      proved   since   last  writing,   and    at    the 

moment  the  appearances  justify  a  moderate 

degree  of  optimism  regarding  the  near  future  of  business. 

The  tone  has  certainly  improved  quite  appreciably,  and  with 
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it  there  ban  been  a  modified  return  of  coofidenoe  amongst 
coDsumerB,  who  as  a  body  bad  allowed  their  reserves  to  ran 
down  very  low.  It  is  noteworthy  that  the  restoration  in 
moderate  degree  of  confidence  followed  upon  the  disappear 
ance  of  the  premium  on  cash  copper.  It  is  canons  how 
tluit,  as  soon  as  there  an-  obvious  evidences  of  a  manipu- 
lated position  in  copper,  as  shown  by  forward  deliveries 
standing  at  a  discount  compared  with  cash,  enthusiasm 
evaporates  from  the  market,  and  a  reaction  follows  with  a 
depressed  feeling,  while  so  soon  as  the  position  is  reversed, 
there  is  immediately  a  moderate  restoration  of  interest  in  the 
position.  It  was  the  development  of  the  premium  on  cash 
and  near  deliveries  a  little  while  ago  that  put  the  finishing 
touch  to  the  bull  movement  by  inducing  all-round  liquida- 
tion on  a  heavy  scale,  and  the  development  of  energetic 
operations  by  the  bears.  Actually  the  depression  in  prices 
seems  in  the  light  of  events  to  have  been  carried  too  far, 
and  we  are  now  in  the  stage  when  there  should  be  a  rectifica- 
tion of  prices  based  upon  intrinsic  conditions  which,  as 
has  been  pointed  out  before  in  this  column,  are  not  so  bad. 
The  very  worst  has  been  made  of  everything  during 
the  past  month  or  so,  and  it  seems  time  that  there  was  a 
new  swing  to  the  pendulum.  The  closing  days  of  the  old 
year,  at  all  events,  showed  a  considerably  better  feeling,  and 
it  would  not  be  surprising  if  something  in  the  nature  of 
revived  interest  were  taken  in  the  metal  by  consumers,  and 
possibly,  too,  by  speculators,  with  the  early  days  of  ID  1-1. 
The  statistical  situation  is  far  from  bad,  and,  indeed,  contains 
moderate  possibilities  of  a  favourable  character  for  the  bulls, 
always  provided  there  are  no  further  untoward  happenings, 
and  these  good  points  may  have  effect  soon.  There  is  still  but 
a  very  small,  even  dangerously  small,  visible  supply  in  the 
world,  while  the  most  recent  reports  as  to  consumption 
ara  rather  better  both  here  on  the  Continent,  and  in  America. 
In  Germany  the  Siemens  Co.'s  shareholders  have  been 
informed  that  the  company's  business  continues  to  develop 
satisfactorily,  and  in  other  directions  a  rather  better 
account  is  given  of  things.  The  excess  of  pessimism  has 
indeed  passed,  it  is  felt,  and  should  America  now  settle  down 
to  make  the  best  of  the  new  tariff  and  other  matters  which 
have  been  worrying  capital  of  late,  there  might  quite 
easily  be  a  very  different  appearance  put  on  affairs.  At  all 
events,  the  new  year  is  usually  a  time  of  hope,  and  while 
making  allowance  for  this  very  natural  feeling,  there 
seem  substantial  grounds  for  casting  gloom  aside  and 
taking  a  moderately  cheerful  view  of  industrial  con- 
ditions and  possibilities.  The  new  year  will  fail,  of  course, 
in  some  of  its  promises,  but  there  is  no  reason  for  holders 
to  be  mournful  to  the  point  of  despair  as  regards  prices. 
For  one  thing  the  threatened  big  increase  in  output  across 
the  Atlantic  has  not  yet  assumed  the  proportions  which  had 
been  feared,  and  this  in  itself  is  comforting  for  holders  of 
the  metal  and  shares,  while  even  if  there  is  to  be  an 
advance,  it  can  hardly  be  of  sufficient  extent  seriously  to 
affect  consumption.  It  may  be  taken  for  granted,  however, 
that  there  is  not  much  likelihood  of  any  really  great  rise 
in  prices,  and  that  what  improvement  does  occur  will  not  be 
larger  than  is  to  be  justified  by  intrinsic  conditions. 
Lately  the  market  has  been  rather  unduly  depressed  and  the 
moderate  reaction  seems  fully  justified. 


It  was  mentioned  in  this  journal  several 

„  rf,   '    .       months  ago  that  schemes  appeared  to  be 
Problems  in  .        °  ,    ,     , 

Berlin.  shaping  in  the  direction  of  the  formation 

of  a  combination  of  the  principal  trans- 
port undertakings  in  Berlin — the  Grand  Berlin  Tramways 
Co.,  the  Elevated  and  Underground  Electiic  Railway  Co. 
and  the  General  Omnibus  Co.  At  that  time  the  two 
former  secured  a  large  financial  interest  in  the  latter,  and 
since  then  rumours  have  been  rife,  particularly  quite  lately, 
that  the  tramway  company  proposes  to  take  over  a  block  of 
shares  in  the  railway  company  or  otherwise  establish  a  com- 
munity of  interests  with  the  railway.  It  is  true  that 
informal  discussions  of  points  affecting  the  two  undertak- 
ings took  place  some  time  ago,  but  the  tramway  company 
now  states  that  there  is  no  foundation  for  the  rumours  of  a 
projected  community  of  interests  between   the  three  enter- 
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way  companies  did  not  lead  to  any  practical 
biationswere  consequent!)  discontinued, 
the  quotations  for  the  snares  oi  the  three  transport   m 
takings  have   rapidly  advanced.    Those  of   the 
company  nave  full;,   recovered  the  lot    incurred 
September,  but  the  Bhares  have   not  reached  the  level  of 
the  quotations  which  prevailed  at  the  beginning  of    1018  ; 
and  the  increase    in  the  shares  of  the  omnibus  company 
has  not   yet  attained    the    level    of     191    |  inch 

obtained  prior  to  the  announcement  of  the  financial 
interest  taken  in  the  undertaking  by  the  two  Other 
companies  last  August.  On  the  other  hand,  the  shares  of 
the  railway  have  arrived  at  the  unprecedented  [.rice  of  145 
per  cent.  The  course  of  the  < [notations  and  the  attitude  of 
the  tramways  company  seem  to  suggest  the  possibility  of  a 
traffic  trust  in  the  near  future. 


Some    interesting    items     appear     in 
A  Report  on    fche  A        j    p       .    ,      the    Board   of 

Companies.       „     ,  ,       „  ,     ,       r. 

Trade,    under    Sec.    2*Z    of    the    Com- 
panies' (Consolidation)  Act,  1908,  for  1912. 

The  Bankruptcy  Act,  which  was  passed  in  1 918, 
contains  a  provision  applying  the  law  relating  to  bankrupt- 
cies to  limited  partnerships,  the  winding  up  of  which 
could  previously  be  effected  by  means  of  a  winding-up 
order  under  the  Companies'  (Consolidation)  Act,  1908  ;  the 
provisions  of  that  Act  which  relate  to  the  winding  up  of 
limited  partnerships  have  now  been  repealed  as  regards 
England. 

The  total  number  of  limited  partnerships  registered  since 
the  Limited  Partnership  Act,  1907,  came  into  force,  is 
only  530.  Its  provisions  have  not,  therefore,  been  made 
use  of  to  any  considerable  extent,  which  is,  doubtless,  largely 
due  to  the  fact  that  in  the  same  year  that  the  Act  was 
passed  a  section  was  included  in  the  Companies'  Act,  1907, 
granting  certain  exceptions  and  privileges  to  companies  (to 
be  called  private  companies),  which  included  in  their 
articles  of  association  the  restrictions  laid  down  by  that 
section. 

Perhaps  the  most  interesting  case  of  a  company  against 
which  a  winding-up  order  was  made  during  the  year  may 
be  noted. 

The  A,  Ltd.,  with  a  nominal  capital  of  £100  in  1,000 
shares  of  2s.  each,  was  formed  in  1912.  It  was  promoted 
by  A  for  the  purpose  of  acquiring  from  himself,  his  wife  and 
family,  the  whole  of  the  assets  of  A  &  Co.,  Ltd.,  of  which 
they  had  possession  as  the  holders  of  the  debentures,  for  a 
certain  sum.  The  consideration  for  the  transfer  was  the 
issue  to  the  holders  of  debentures  in  A  &  Co.,  Ltd.,  of  de- 
bentures for  a  similar  amount  in  the  new  company.  The 
sole  director  of  the  company  was  the  promoter,  and  his  son 
acted  as  secretary  ;  all  shares  were  issued  and  were  sub- 
scribed for  by  them. 

This  method  of  forming  a  new  company  to  acquire  the 
assets  of  the  old  company  by  means  of  the  issue  of  deben- 
tures appears  to  have  been  first  adopted  by  the  promoter 
A  in  1899,  and  tkre  have  been  not  less  than  14  limited 
companies,  of  which  the  present  company  is  the  direct  out- 
come, promoted  by  A,  and  of  all  of  which  he  was  the  sole 
director,  each  company  being  formed  for  the  purpose  of 
acquiring  and  continuing  the  business  of  its  predecessor. 
The  promoter,  in  taking  advantage  of  the  limited  liability 
Acts,  has  been  able  to  trade  without  making  himself  person- 
ally liable  for  the  debts  contracted  in  the  name  of  the 
company. 

In  1912  the  promoter  A  took 'possession  of  the  company's 
assets  for  the  debenture-holders,  and  yet  another  company 
was  registered  to  which  the  assets  have  been  transferred  by 
the  receiver  for  the  debenture-holders  for  debentures  in  the 
new  company.  There  are  consequently  no  assets  for  the 
unsecured  creditors. 
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THE    EVOLUTION    OF    THE    MODERN    OIL 
SWITCH. 


Bt  W.  J.  P.  ORTON 


I  i  is  a  fact  worth  remarking  that  the  first  commercial  oil 
switch  to  be  put  into  regular  use  was  invented  and  designed 
by  Mr.  Ferranti  about  20  years  ago. 

This  oil  switch  had  its  main  contacts  in  air,  and  only  the 
auxiliary  break  in  oil.  It.  however,  differed  in  one  essen- 
tial point  from  the  modern  switch  in  that  the  final  break 
took  place  on  the  surface  of  the  oil,  the  arc  being  smothered 
by  drawing  one  of  the  contacts  well  under  the  oil.  This 
feature  has  been  superseded  in  all  later  designs,  the  endea- 
vour now  being  to  immerse  the  arcing  contacts  under  a  good 
head  of  oil. 

Another  feature  of  Mr.  Ferranti's  switch  was  the  quick 
break,  and  the  importance  of  this  has  been  thoroughly 
realised  at  the  present  date. 

Concurrently  with  this  switch,  the  Continental  and 
American  engineers  were  developing  a  line  of  air-break 
switches,  in  which  the  horn  break  was  the  essential  feature 
of  the  former,  and  a  quick  long  break  from  carbon  contacts 
of  the  latter.  These  types,  however,  were  short-lived, 
owing  to  the  increasing  size  cf  generators  to  be  controlled, 
and  to  the  electrical  disturbances  which  were  set  up  by  the 
long  pulsating  arc  in  air. 

The  design  which  next  appeared  hailed  from  the  States, 
and  was  in  a  form  with  which  we  are  now  all  familiar,  and 
which,  except  in  some  rather  important  details,  still  pre- 
vails. In  order  to  reduce  fire  risks,  particular  care  was 
taken  to  keep  the  quantity  of  oil  in  the  cans  at  a  minimum. 
This  theory  has,  however,  been  abandoned,  and  the  volume 
of  oil  has  been  increased  as  much  as  possible. 

The  chief  reasons  for  this  change  are  that  on  severe 
short-circuits  a  certain  quantity  of  oil  is  thrown  out  of  the 
can  even  when  special  precautions  are  taken,  and  a  large 
volume  of  oil  is  necessary  both  above  and  below  the  arcing 
contacts  in  order  to  drown  the  arc. 

In  the  early  stages  of  the  oil  switch  design  it  was  recog- 
nised that  for  the  safety  of  the  operator  and  the  switch- 
gear  as  a  whole,  it  was  important  to  place  the  oil  switches 
in  fireproof  cubicles  remote  from  the  panels,  and  since 
remote  mechanical  operation  presented  many  difficulties,  and 
in  some  cases  was  impossible,  the  electrically  and  air-operated 
switches  were  evolved.  The  former  have  been  the  more 
successful,  and  have  now  been  standardised  into  two  main 
tyj  es,  viz.,  solenoid  operated  and  motor  operated. 

Considerable  ingenuity  has  been  displayed  in  the 
mechanical  development  of  these  two  varieties,  but  space 
only  permits  of  the  consideration  of  some  of  the  features 
of  the  former.  There  are,  however  (or,  perhaps,  one  should 
say  were),  two  points  in  which  the  solenoid-operated  switches 
were  imperfect,  viz. : — 

1 .  They  were  not  loose-handled  ;  that  is  to  say,  an 
operator,  by  keeping  the  control  circuit  closed  on  the 
solenoid,  would  cause  the  main  switch  to  remain  closed,  or 
to  keep  on  closing  on  a  short-circuit  or  overload. 

2.  The  break  was  not  as  quick  as  it  should  be,  since 
when  the  throw-off  springs  were  made  sufficiently  strong  the 
solenoid  was  either  too  weak  to  close  the  switch,  or  assumed 
such  proportions  that  the  closing  current  became  excessive 
for  the  work  to  be  done,  and  the  mechanism  could  not  be 
made  suitable  to  withstand  the  violence  of  the  closing 
movement. 

It  is  possible  to  overcome  the  first  disadvantage  in  several 
ways,  and  the  two  which  have  been  frequently  adopted  are 
either  to  design  the  apparatus  which  governs  the  control 
circuit  so  that  its  movements  are,  to  a  large  extent, 
independent  of  the  operator,  or  to  make  the  closing 
mechanism  of  the  oil  switch  itself  on  the  loose-handled 
principle. 

The  first  method  has  the  advantage  of  simpler  design, 
since  the  controller  which  completes  the  circuit  through  the 
closing  or  tripping  solenoids  can  be  made  loose-handled 
without  any  great  exercise  of  ingenuity,  the  parts  being 
small  and  light,  and  without  any  great  mechanical  strain 
upon  them.     An  alternative  scheme  is  to  develop  the  con- 


troller mechanism  so  that  it  operates  automatically  by  the 
use  of  a  push  button. 

The  second  method,  in  which  the  loose  handle  on  the  oil 
switch  itself  is  employed,  though  utilising  a  well-understood 
feature,  is  more  difficult  of  application.  This  is  due  to  the 
heavier  masses  to  be  moved,  and  to  the  large  stresses  which 
tho  moving  parts  have  to  undergo.  It  is  important,  more- 
over, that  the  loose-handle  lever  to  which  the  solenoid 
plunger  is  attached  should,  in  the  event  of  the  oil  switch 
opening,  reset  itself  without  fail  in  readiness  for  the  next 
closing  operation. 

In  older  to  produce  a  mechanism  which  can  be  depended 
upon  in  all  emergencies,  great  attention  has  had  to  be  given 
to  all  details  ;  but,  in  spite  of  obstacles,  the  desired  result 
has  been  satisfactorily  attained. 

The  above  short  description  gives  a  slight  insight  into 
some  of  the  problems  which  confront  the  would-be  designer, 
and  of  the  difficulties  which  have  been  surmounted  with 
varying  degrees  of  success. 

With  the  advent  of  the  large  power  stations  which  are 
now  built  or  being  contemplated  in  all  civilised  countries, 
manufacturers  of  switchgear  have  been  called  upon  to  give 
very  stringent  guarantees  for  their  oil  switches,  and  to  meet 
conditions  quite  new  and  unexpected.  It  has,  therefore, 
been  necessary  most  carefully  to  scrutinise  all  the  details, 
and  to  carry  out  extensive  and  costly  experiments,  to  enable 
oil  switches  to  be  made  to  withstand  the  severe  conditions 
of  modern  practice. 

It  is,  in  fact,  quite  a  common  occurrence  to  provide 
switchgear  for  generating  stations  which  normally  have 
50,000  h.p.  or  more  of  plant  connected  to  the  bus-bars, 
which,  on  short  circuit,  is  capable  of  giving  an  output  of 
at  least  three  times  its  normal  capacity. 

Under  these  onerous  conditions  experience  has  shown, 
chiefly  in  America  aDd  on  the  Continent,  that  it  is  possible, 
when  rupturing  a  short,  to  produce  a  violent  explosion  in 
the  oil-switch  tanks,  which,  in  the  older  types  of  design, 
frequently  resulted  in  the  oil  tanks  being  blown  off,  the  oil 
set  on  fire,  and  the  switch  itself  wrecked. 

Invention,  therefore,  has  been  stimulated  by  necessity, 
and  certain  essential  features  of  design  have  become 
standardised.  For  convenience,  they  may  be  summarised 
under  the  following  headings  : — 

1.  Strong  mechanical  design. 

2.  Reliability  in  operation,  whether  opening  or  clcsing. 

3.  Ease  of  inspection, 
t.  Quick  break. 

5.  Adequate  length  and  number  of  breaks. 

6.  Strong  cans,  and  supports  for  theisame. 

7.  Large  volume  of  oil. 

8.  Sufficient  head  of  oil  above  contacts^ 

!).  Expansion  chamber  above  the  oil,  with  relief  vent  for 
the  escape  of  gases. 

10.  Separation  of  phases,  both  in  the  tanks  and  outside 
them. 

In  explanation  of  the  above  essentials,  it  is  unnecessary 
to  remark  on  the  first  two,  but  the  third  calls  for  the 
particular  attention  of  the  designer,  since  it  is  a  point  which 
is  easily  overlooked.  In  order  to  keep  oil  switches  up  to 
the  highest  pitch  of  excellence,  they  should  be  frequently 
overhauled  to  ensure  that  the  oil  is  clean  and  free  from 
carbonisation  ;  that  the  main  and  arcing  contacts  are  in 
good  condition  and  alignment,  and  that  all  the  mechanical 
parts  are  in  working  order  and  properly  oiled  to  minimise 
friction. 

It  is  obvious,  from  the  foregoing,  that  not  only  should  a 
switch  be  carefully  inspected,  whenever  possible,  after  it 
has  ruptured  a  severe  short  circuit,  but  those  responsible 
should  satisfy  themselves  that  everything  is  up  to  concert 
pitch  before  any  trouble  occurs. 

Nop.  4  and  5  are  self-explanatory,  except  that  it  would  be 
well  to  point  out  that  by  "  quick  break  "  the  writer  does  not 
mean  instantaneous  action  on  a  short,  but  rapid  acceleration 
of  the  moving  parts,  when  once  the  switch  has  begun  to 
operate. 

The  number  of  breaks  is  usually  confined  to  two  per 
phase,  but  in  some  of  the  largest  capacity  these  have  been 
increased  to  four  or  more,  especially  when  designs  have  been 
elaborated  to  include  additional  contacts  to  enable  resistance 
or  reactance  to  be  introduced  into  the  circuit  before  finally 
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rupturing  it.  The  latter  method  has  been  successfully 
attempted  In  the  United  States,  and  by  the  use  of  com- 
paratively  small  reactance  coils  almost  anlimited  shorts  have 
been  interrupted  without  the  switching  apparatus  bene/  pnl 
out,  of  action. 

With  regard  to  No.  K,  it  need  only  be  said  that  it  is  just 
as  important  to  have  the  strongest  possible  can  supports,  an 
to  have  a  can  which  will  stand  up  to  the  high  internal 
pressure. 

Nos.  7  and  8  may  be  considered  together,  as  it  is  c\  ident 
that  a  large  head  of  oil  over  the  arcing  contacts,  in  order  to 
be  effective,  necessitates  a  large  volume  of  oil.  At  the  same 
time,  the  greater  the  volume,  the  longer  it  will  take  to  reach 
the  danger  point  produced  by  gradual  carbonisation. 

The  expansion  chamber  above  the  oil  referred  to  in  No. 
!)  is  a  feature  of  design  that  has  only  been  recognised  quite 
recently  ;  but  tests  have  proved  that  the  existence  of  this 
chamber  relieves  the  pressure  inside  the  can  when  a  heavy 
arc  suddenly  generates  gases,  and  if  in  addition  a  batlled 
vent  is  provided,  these  gases  are  allowed  to  escape  without 
the  head  of  oil  above  the  contacts  being  sufficiently  reduced 
to  need  attention  after  every  operation. 

The  necessity  of  the  separation  of  phases  mentioned  in 
the  last  item.  No.  10,  is  self-evident,  since,  if  an  arc  should 
hold  on  for  an  appreciable  length  of  time  between  phases  or 
between  contacts  of  the  same  phase,  the  switch  is  in  danger 
of  being  badly  burnt  and  rendered  unserviceable. 

The  reader  will  appreciate  from  the  foregoing  how  com- 
plex the  design  of  large  oil  switches  has  become,  and  ttat 
a  piece  of  apparatus  which  was  formerly  looked  upon  as  fit 
for  a  junior  draughtsman  to  tackle  now  needs  all  that  ex- 
perience and  invention  can  evolve.  These  results,  more- 
over, have  only  been  arrived  at  by  switchgear  manufacturers 
after  many  mistakes,  and  by  the  expenditure  of  much  time 
aud  money. 


LONDON   UNIVERSITY:    A    CRITICISM. 


By  G.   E.  MAPPIN. 


Must  we  wait  for  another  Lord  Roberts  to  rouse  England 
to  a  sense  of  her  educational  unpreparedness  ?  How  long 
will  it  be  before  we  realise  that,  as  in  the  Territorial  Force, 
the  training  in  our  technical  universities  is  too  short  ? 

Sometime  ago  I  returned  to  England  after  completing  my 
education  abroad,  where  I  studied  at  two  German  technical 
universities  and  underwent  a  course  of  practical  training  in 
German  works.  I  cannot  but  express  surprise  at  the  low- 
ness  of  the  standard  required  at  home.  To  prove  this,  let 
us  compare  the  latest  programmes  of  London  and  Darmstadt 
Universities  as  regards  electrical  engineering. 

Prospectus. — One  must  regretfully  admit  that  the  German 
is  better  arranged.  The  different  programmes  are  placed 
together  and  contain  numbered  lists  of  the  subjects  read, 
with  the  hours  devoted  to  each.  A  numbered  syllabus  of 
lectures  is  given,  which  enables  the  students  to  see  at  a 
glance  what  is  studied,  and  makes  it  possible  for  them  to 
choose  any  supplementary  subjects  they  like. 

Further,  there  is  a  detailed  list  of  tours  and  excursions 
(some  28  in  number),  undertaken,  during  the  past  year, 
by  professors  and  students  of  engineering,  chemistry,  and 
architecture,  in  which  they  visited  various  towns,  works,  &c, 
throughout  Germany,  Switzerland,  and  Italy.  There  is 
nothing  corresponding  to  this  in  the  English  publication. 

Examinations.  —  The  passing-out  examination  of  the 
German  public  schools,  required  of  all  undergraduates,  is 
considerably  harder  than  the  "  entrance "  to  an  English 
University,  yet  the  German  course  for  architecture,  chemistry, 
and  engineering  is  four  years  in  length,  compared  to  the 
three  generally  required  in  England.  German  engineering 
students  must  go  through  at  least  one  year's  training  in  a 
works  before  taking  the  final  examination. 

Subjects  Omitted  at  London. — Neither  the  time-table  at 
Darmstadt,  nor  at  any  German  University,  is  filled  to  its 
full  capacity  with  subjects  necessary  for  the  examination,  as 


"ccnin  to   be   the  case  at   home,  and    for    two   rr-nsons  :  to 
avoid  overtiring  the  student*,  and  to  enao  h*nr 

leotures  that  improve  their  general  education,  thai  v 
free  play  to  the  nbVeducation  so  much  under  discussion  at 
the  present  time. 

The  German  programme  devotes,  in  general,  more  time  to 
any  given  subject  than  does  the  English,  and  la  then 
more  thorough. 

The  following  lectures  given  at  Darmstadt  do  not  appear 
to  be  part  of  the  curriculum  of  electrical  engineering  in 
London. 

As  part  of  the  four  years'  course,  we  have  Industrial 
Politics:  Water-power  Plant:  Machine  Planning;  National 
Economy. 

Then  during  the  course  it  is  recommended  that  the 
lectures  on  Water-power  Machines,  Klcments  of  Law, 
Literature  and  History,  and  other  subjects  should  be 
attended. 

Lectures  are  also  held  on  Factory  Planning  ;  Wireless ; 
High  Tension  ;  Socialism  and  the  Working  Man  ;  Finance, 
Credit  and  Banking  ;  National  Income  and  the  Formation 
of  Classes. 

Criticisms  and  Suggestions. — Now  what  are  the  views  of 
the  University  authorities  on  the  subjects  enumerated 
above?  They  must  either  (1)  disapprove,  or  (2)  approve 
of  their  being  read. 

If  1 — On  what  grounds  do  they  place  themselves  in 
opposition,  not  only  to  German,  but  also,  I  believe,  to 
French  practice  ? 

If  2 — Why  do  they  not  create  fresh  chairs  ? 

If  they  have  not  the  money,  two  courses  appear  open 
to  them. 

{a)  To  ask  for  funds  from  the  City,  the  County,  or  the 
Government. 

(b)  To  ally  themselves  with  other  Universities  to  urge 
the  Government  to  give  them  a  larger  grant  or  to  empower 
them  to  levy  a  University  rate  on  counties  in  the  neighbour- 
hood of  University  towns. 

We  English  pride  ourselves  on  our  thoroughness.  I  ask, 
with  all  deference,  is  the  London  programme  thorough  ? 

The  Works  of  the  Future. — The  era  of  "mixed"  works 
dawned  some  years  ago,  and  they  will  become  the  works  of 
the  future.  Our  Consular  reports  from  Frankfort  O/M 
show  the  parlous  state  of  the  German  "  pure  "  works,  due 
to  the  former's  competition.  When  the  "  mixed  "  works 
increase  in  England,  the  same  fate  will  overtake  the  "  pure  " 
concerns  (i.e.,  those  not  owning  their  own  sources  of  raw 
material)  on  this  side  of  the  North  Sea.  What  have  the 
University  authorities  done  to  meet  these  changed  conditions  ? 
Practically  nothing  !  Or  do  they  consider  that  the  English 
course  gives  any  lectures  equivalent  to  the  numerous  chairs 
on  the  above  subjects  at  a  German  University  ?  What 
training  are  they  giving  to  the  future  engineers,  who  may 
ultimately  hold  in  their  hands  the  fate  of  vast  concerns, 
owning  iron  and  coal  mines,  docks,  canals,  railways,  cable- 
ways,  blast  furnaces,  water-power  stations,  rolling  mills,  and 
erecting  shops  ?  Can  they  maintain  that  our  training  is  in 
any  way  to  be  compared  with  that  given  in  Germany  ? 

We  complain  of  the  difficulties  that  beset  a  long  theo- 
retical course  in  this  country.  The  Universities,  I  think,  are 
largely  to  blame.  Why  do  they  divorce  theory  from 
practice,  and  grant  degrees  without  insisting  on  at  least 
one  year's  previous  training  in  a  works  ?  Do  they  imagine 
that  a  few  hours  a  week  in  the  University  workshop  can 
be  substituted  for  this  ? 

The  University  Degree  must  be  given  after  a  long 
practical,  as  well  as  theoretical,  training,  and  should  not  be 
based  on  the  results  of  the  latter  alone.  The  degree  should 
never  be  given  on  a  three-year  course,  as  this  does  uot 
allow  sufficient  time  for  studying  the  subjects  above- 
mentioned. 

The  authorities  may  be  afraid  that  if  an  engineer  be  not 
employed  before  he  is  25  or  26,  he  will  find  it  hard  to 
obtain  a  post,  but  modern  conditions  demand  a  more 
lengthy  training  than  was  formerly  necessary.  Let  them 
state  boldly  what  they  know  to  be  the  irreducible  minimum 
of  instruction  required.  Compromise  is  at  once  the  strength 
and  the  weakness  of  our  race  ;  there  must  be  none  as 
regards  technical  education.  The  best  is  good  enough  for 
us,  should  be  our  motto.     Of  course,  it  will  be  difficult  to 
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convince  people.  In  order  to  strengthen  the  hands  of  the 
Universities,  a 

Technical  Education   League 

must  be  formed,  with  a  definite  programme,  and  propaganda 
made  throughout  the  country,  ere  we  can  hope  to  arouse 
public  opinion. 

Is  it  too  much  to  hope  that  one  or  more  public-spirited 
manufacturers  will  come  forward  and  provide  funds  for 
starting  this  league  ?  An  engineer,  with  a  thorough  know- 
ledge of  French  and  German,  should  be  sent  to  visit  a  few 
works  and  to  attend,  say,  a  dozen  lectures  at  one  or  two 
of  the  Technical  Universities  in  these  countries,  this  to  be 
followed  by  a  similar  tour  in  England.  He  should  issue  a 
confidential  report,  the  advice  of  perhaps  three  educa- 
tionists would  be  taken,  and  programmes  for  engineering, 
chemistry,  and  architecture  would  be  published,  as  the 
principles  of  the  league.  At  the  same  time,  technical 
education  for  the  workmen  on  the  thorough  system  in  use  in 
Germany  would  find  a  place  in  the  propaganda. 

These  are,  I  know,  very  hard  words,  but  I  would  ask  it 
to  be  remembered  that  I  am  speaking  from  personal 
experience,  acquired  in  England  and  during  the  time  I 
spent  in  Germany  (a  time  in  which  I  had  many  opportunities 
of  studying  German  industrial  and  economic  conditions), 
and  from  facts  obtained  in  visits  to  firms  such  as  Krupp,  as 
well  as  during  a  students'  tour  to  various  towns  extending 
from  Duisburg  to  Emdcn  and  Bremen. 

London  is  the  most  important  town  in  the  kingdom  ;  if 
we  can  persuade  her  University  to  move,  we  shall  have  gone 
a  long  way  towards  the  educational  reform  of  our  country. 


THE  NEW   SWITCHGEARi RULES  OF 
V.D.E. 


THE 


[communicated.] 


The  switchgear  standards  which  have  recently  been  compiled 
by  the  Verband  Deutscher  Elektrotechniker  ((German 
Society  of  Electrical  Engineers),  and  published  in  a  pre- 
liminary form  are,  to  all  intents  and  purposes,  the  first 
attempt  to  treat  the  subject  from  a  practical  and  scientific 
standpoint,  and  are  a  great  advance  on  any  similar  set  of 
rules  which  have  been  made  public.  Though  switchgear 
as  a  whole  is  treated  in  this  publication,  by  far  the  greater 
part  deals  with  oil  switches.  The  tables  given  are  arranged 
in  quite  a  novel  manner  and,  in  the  author's  opinion,  the 
method  of  treatment  is  on  the  correct  lines. 

To  begin  with,  the  standard  working  voltages  and  currents 
are  set  forth,  and  little  exception  can  be  taken  to  these 
except  that  the  low  current  ratings  for  h.t.  apparatus  of 
2,  4,  6  and  10  amps,  can  seldom  be  required,  and  even  if 
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Fig.  1. 

they  were  from  an  electrical  point  of  view,  they  would  be 
inadvisable  from  a  mechanical  one,  since,  if  made  of  the 
correct  dimensions  for  such  small  currents,  their  construc- 
tion would  be  flimsy,  or  if  made  strong,  enough  they  would 
at  once  become  as  expensive  as  the  larger  sizes,  and  the 
raison  d'etre  of  their  existence  would  vanish. 

Under  Rnle   4  the  new  method  of  rating  appears,  i.e., 


the  apparatus  is  to  be  chosen  not  only  according  to  the 
voltage  and  working  current,  but  according  to  the  calcu- 
lated permanent  short-circuit  current  to  which  it  could 
be  subjected  in  its  position  at  the  generating  station,  or 
on  the  distribution  sjstem.  It  may  be  said  that  the 
word  "  calculated  "  is  the  fly  in  the  ointment,  and  that 
the  calculated  current  may  in  practice  be  very  different 
from  the  actual  current. 

If  the  reader,  however,  follows  closely  the  examples 
given  in  the  Rules,  he  will  notice  that  estimates  of  the  per- 
manent short-circuit  currents  are  in  line  with  practical 
experience,  and  if  they  err  at  all  it  is  on  the  high  side 
with  one  exception,  i.e.,  no  account  is  taken  of  the  stored 
energy  in  the  system,  such  as  is  represented  by  rotaries 
and  other  running  machinery.  On  consideration,  however, 
it  may  be  assumed  that  this  energy  is  largely  dissipated 
before  the  oil  switch  comes  into  action,  especially  when  it 
is  remembered  that  the  great  majority  of  automatic  switches 
are  fitted  with  a  time  lag  to  prevent  instantaneous  opera- 
tion. 

The  curves  given  in  fig.  1  are  an  attempt  to  translate  the 
figures  tabulated  in  the  German  rules,  but  it  will  be  seen  that 
the  method  of  rating  the  oil  switches  on  their  test  volts  makes 
it  difficult  to  draw  comparisons  between  German  and  English 
practice.  In  order,  however,  to  make  this  possible,  the 
author  has  given  two  columns  of  working  voltages  alongside 
the  test  voltages.  The  first  column  gives  the  working 
pressure  for  a  permanent  short-circuit  current  of  1 ,000  amp?., 
and  the  second  for  2,000  amps.,  though  for  a  rough  com- 
parison the  latter  column  can  be  neglected. 

Let  us  consider,  in  the  first  case,  the  curve  giving  the 
clearances  in  air.  These  are  undoubtedly  larger  than  is 
usual  either  in  English  or  American  practice,  and  would 
necessitate  wider  spacing,  not  only  in  the  switch  parts 
themselves,  but  in  the  arrangement  of  brick  or  moulded 
stone  cubicles  so  common  in  this  country.  On  the  Continent 
unenclosed  iron  structures  are  more  common,  and  no  doubt 
this  design  was  in  the  minds  of  the  framers  of  the  Rnle  s 
when  settling  these  dimensions. 

The  clearances  required  under  oil  approximate  closely  to 
standard  English  design,  except  for  voltages  below  10,000, 
which  is  chiefly  accounted  for  by  the  high  test  voltages  speci- 
fied, these  being  as  high  as  three  times  the  normal  working 
voltages.  In  the  Standardisation  Rules  published  by  the 
American  Institute  of  Electrical  Engineers,  and  those  by 
the  British  Electrical  and  Allied  Manufacturers'  Associa- 
tion, the  test  voltage  called  for  is  only  twice  the  normal  for 
voltages  of  2,500  and  2,250  and  above  respectively,  though 
the  time  of  application,  viz.,  one  minute,  is  the  same  in  all 
three  cases.  It  may  be  agreed,  however,  that  at  the  lower 
working  voltages  faulty  spots  in  the  insulation  do  not  show 
up  in  the  short  time  of  one  minute,  except  with  a  test 
voltage  of  10,000,  and  there  is  a  good  deal  to  be  said  from 
this  point  of  view. 

The  third  curve,  giving  the  requisite  head  of  oil  above 
the  arcing  contacts,  also  closely  agrees 
with  English  practice,  and  is  a  recogni- 
tion of  an  important  feature  frequently 
neglected. 

At  first  sight  it  would  appear  that 
some  important  points  in  the  design  of 
oil  switches  have  been  overlooked,  but 
it  will  be  seen  that  the  volume  of  oil 
in  the  tank  is  practically  fixed  when  the 
dimensions  for  clearances  under  oil  and 
for  head  of  oil  are  specified.  The  length 
of  break  under  oil  is  purposely  omitted, 
as  great  differences  of  opinion  exist  on 
this  point,  and  it  also  depends  to  a 
certain  extent  on  the  design  of  the  switch 
itself. 

In   order   to   make    the  calculations 
of    the    short-circuit    currents    clearer, 
the  diagram  given  above,  fig.  2,  has  been  drawn. 

It  is  assumed  that  there  are  six  8,000-KW.,  1 2,000-volt, 
three-phase  generators  running  in  parallel  on  the  bus-bars,  and 
in  addition  four  types  of  feeders  are  shown.  The  first  feeds 
a  sub-station,  where  the  voltage  is  reduced  to  3,000  in  order 
to  supply  power  to  a  1,200-H.F.  motor  in  the  neighbourhood. 
The  second  feeds  a  step-down  transformer  in  the  generating 
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station,  while  Llie  third  and  fourth  supply  a  ring  main  with 
two  sub-stations. 

The  currents  t,'iven  in  the  figure  are  the  permanent 
short-circuit,  amperes,  and  the  Soman  numerals  refer  to  the 
series  number  of  oil  switches,  as  specified  for  these  currents 
in  the  German  rules. 

[t  is  obvious  that  all  oil  switches  directly  connected  to 
the  bus-bars  should  be  of  the  same  capacity,  and  capable  of 
dealing  with  the  short-circuit  current  of  2,600  amperes.  A 
good  example  of  the  decreasing  capacities  of  oil  switches  in 
series  is  given  on  the  first  feeder,  where  the  size  at  the 
source  of  power  is  No.  1,  while  at  the  motor  No.  1  size 
only  is  necessary. 

The  ring  main  feeders  present  a  little  difficulty,  since  if  a 
short  were  to  occur  at  ./■  the  oil  switches  in  the  adjacent  sub- 
station need  only  have  the  capacity  of  No.  3,  but  if  the 
short  took  place  at  y  it  would  be  necessary  to  have  the 
larger  capacity  represented  by  No.  4.  Since,  however,  the 
worst  condition  must  be  provided  for,  No.  4  switches  would 
have  to  be  installed  in  this  sub-station. 

In  the  second  sub-station,  which  is  situated  at  the  middle 
point  of  the  ring  main,  the  largest  short-circuit  current 
which  would  occur  only  necessitates  No.  3  oil  switches,  but 
for  the  sake  of  uniformity  and  interchangeability,  most 
engineers  would  install  No.  4  oil  switches  throughout  the 
main,  provided  the  cost  of  this  larger  switch  was  not 
prohibitive. 

Referring  to  Rule  11,  where  the  maximum  allowable 
rises  in  temperature  are  given,  sound  discrimination  is  shown 
in  allowing  40"  C.  rise  for  switches  above  2,000  amperes, 
whereas  those  for  350  amperes  and  below  are  only  allowed 
20°  C.  rise.  The  reason  for  this  is  self-evident,  since  this 
temperature  is  measured  on  the  surface  of  the  oil,  and  in  the 
smaller  sizes  of  switches,  where  the  masses  of  the  copper 
conductors  under  oil  are  small,  these  might  easily  reach  a 
temperature  considerably  higher  than  that  at  the  surface  of 
the  oil. 

Rule  1G  calls  for  an  unusual  device  intended  to  discharge 
the  voltage  rises  occurring  in  normal  service.  This 
would  probably  take  the  form  of  a  horn  gap  or  non-arcing 
cylinders,  but  it  could  not  be  very  reliable,  and  under  most 
circumstances  it  would  be  advisable  to  construct  the 
switches  in  such  a  way  that  their  insulation  should  stand 
up  to  the  surges  in  voltage. 

Rule  20  is  especially  interesting,  because  it  gives  the  rela- 
tion between  the  normal  current  and  the  short-circuit  current 
by  which  the  sizes  of  the  current-carrying  parts  are  decided. 
The  rated  current  is  allowed  to  increase  250  times  without 
time  lag,  and  150  times  with  inverse  time  lag,  that  is  to  say, 
it  is  assumed  that  the  shortest  time  in  which  the  relay  will 
act  is  about  1^  seconds.  The  latter  time  is  on  the  small 
side,  and  it  would  probably  be  safer  to  increase  it  to  two 
seconds. 

Relays  with  predetermined  time  lags  independent  of  the 
intensity  of  the  current  are  not  much  used  in  Germany,  and 
this  may  explain  the  small  increase  of  current  over  the 
normal  which  is  allowed.  This  is  given  in  the  Rules  by  the 
formula  100/^  where  t  is  the  time  lag  in  seconds.  It  is  not 
apparent  why  the  formula  150//  should  not  be  used,  and 
assuming  the  author's  figure  of  two  seconds  for  the  minimum 
time  of  action  of  an  inverse  time  limit  relay,  the  formula 
would  then  become  150  x  2//.  If  the  predetermined  time 
limit  were  fixed  at  five  seconds,  then  the  maximum  allowable 
permanent  short-circuit  current  for  an  oil  switch  under  these 
conditions  would  be  150  x  2/5  =  GO  times  the  normal 
current. 


Charge  Of  Stealing. — Burnley  Corporation  having 
missed  much  copper  wire,  a  watch  was  kept  upon  the  electricity 
works.  On  December  15th,  Wm.  Denton  (33),  Peter  Street, 
employed  in  the  overhead  equipment  department,  was  seen  to  leave 
with  two  bag's  containing  145  lb.  of  copper  and  24  lb.  of  brat-s. 
At  the  Police  Court,  on  December  24th,  a  hope  was  expressed  that 
the  Bench  would  iniiict  a  punishment  which  would  be  &  deterrent 
to  others.  For  accused  it  was  explained  that  he  had  a  wife  and 
four  children  and  an  aged  uncle  to  maintain.  Prisoner  was  bound 
over. 


THE    IGNORANCE    OF    HOME    OFFICE 
REQUIREMENTS. 


By  i'UANK  BEOADBENT,  m.i.i.i:. 


The  increasing  number  of  Home  Office  prosecutions  of 
employers  f*-r  non-compliance  with  the  electricity  regulations 
under  the  Factory  Acts  would  appear  to  indicate  either  that 
the  factory  owners  are  not  familiar  with  the  reqniren 
or  that  they  are  prepared  to  take  a  sporting  ohance  of  not 
being  found  out  ;  or,  alternatively,  if  found  out,  of  pleading 
ignorance  of  the  law. 

Rut  how  very  few  of  us  have  anything  beyond  a  very 
superficial  knowledge  of  the  laws  which  we  daily  incur 
the  risk  of  breaking.  We  are  prepared  generally  to  leave 
it  to  the  experts,  the  lawyers — to  keep  ns  right  and  to  get 
us  out  of  any  scrape  we  may  unwittingly  get  into,  well 
knowing  that  a  plea  of  ignorance  of  the  law  will  not  avail 
as  an  extenuating  circumstance  for  breaking  it. 

The  factory  owner  or  employer  who  uses  electricity  for 
lighting  or  power,  no  doubt  relies  in  the  same  way  on 
"electrical  experts,"  under  which  term  he  often  includes 
anyone  who  sells  or  installs  electrical  apparatus. 

In  a  recent  case,  in  whi:h  Messrs.  William  Bayliss,  f,td., 
were  fined  £:>5  and  costs  for  non-compliance  with  certain 
of  the  regulations,  resulting  in  injury  to  a  workman  from 
a  defective  hand  lamp,  it  was  stated  that  "electrical 
experts"  had  seen  and  tested  the  apparatus  only  14  days 
before  the  accident  occurred,  and  that  the  defendant  firm 
had  been  "  let  down  "  by  these  experts. 

It  would  be  interesting  to  know  the  qualifications  of  the 
experts  who  had  inspected  aud  approved  a  piece  of  appa- 
ratus, which  was  obviously  not  in  accordance  with  the  Home 
Office  requirements,  as  according  to  the  published  reports 
the  guard  was  in  metallic  connection  with  the  lampholdcr, 
which  was  not  earthed. 

According  to  the  reports,  Mr.  Ram  stated  that  on  testing 
the  lampholder  he  found  that  the  potential  difference  between 
lamp  terminals  and  earth  was  440  volts,  although  this 
was  nominally  a  110-volt  installation.  It  appears  that  the 
lighting  circuit  is  taken  from  a  440-volt  three-phase  circuit 
through  an  auto-transformer,  and  it  was  stated  that  the 
single-pole  switch  was,  therefore,  not  sufficient  to  disconnect 
the  lamp  from  the  440-volt  mains.  This  point  is  not  very 
clear,  for  although  a  single-pole  switch  obviously  cannot  dis- 
connect two  poles,  if  the  auto-transformer  were  properly 
connected  up,  a  single-pole  switch  ought  to  be  sufficiert  to 
disconnect  the  lampholder  terminals  from  the  live  main  and 
reduce  the  pressure  to  earth  potential.  This,  however,  can 
only  be  done  when  the  transformer  is  connected  between  one 
of  the  line  terminals  and  the  neutral  point  of  the  system. 
We  then  have  very  much  the  same  conditions  as  occur  in 
an  installation  connected  to  one  side  of  a  three-wire  d.c.  net- 
work. It  is  essential  to  connect  the  switches  on  the  live 
and  not  on  the  earthed  side  of  the  system,  as  if  placed  on 
the  earthed  side,  the  full  potential  exists  between  the  lamp- 
holder terminals  and  earth,  even  when  the  switch  is  off. 


Fig.  1. 


It  is,  however,  perhaps  not  sufficiently  appreciated  that 
there  is  a  right  and  a  wrong  way  of  connecting  op  an  auto- 
transformer  to  an  alternating-current  circuit,  and  the  two 
methods  are  shown  diagrammatically  in  figs.  1  and  2.  In 
fig.  1,  which  is  the  wrong  method,  the  transformer  winding  is 
connected  to  one  of  the  outers  and  the  earthed  neutral,  the 
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low-pressure  tapping  being  taken  from  the  outer  terminal 
and  a  lower  point  which  gives  the  required  lamp  pressure, 
nay,  100- volts.  If  the  lamp  switches  are  connected  to  the 
neutral  side  of  the  circuit,  it  is  clear  that  even  when  switched 
off.  the  lampholder  terminals  would  show  the  full  potential 
difference  between  the  line  and  earth,  that  is  to  say,  the  full 


Then  as  regards  switch  lampholders,  there  are 
patterns  on  the  market  provided  with  insulating 
covers  which  are  supposed  to  meet  all  the  regulatkns, 
and  to  outward  appearances  do  so,  but  in  some  of 
them  it  is  possible  when  metal  shades  are  employed,  as  is 
quite  common  practice  in  factory  work,  for  the  shade  to 
make  contact  with  the  metal  body  of  the  holder,  and  in 
this  way  quite  neutralise  the  purpose  of  the  insulating 
sheath.     (See  fig.  5.) 

To  revert  to  the  question  of  acquaintance  with  the  law, 
and  in  particular  with  the  Home  Office  requirements,  it 


Fig.  2. 

phase  difference  of  potential,  say,  250  volts.  If,  on  the 
other  hand,  the  switches  are  connected  in  the  live  side  a, 
the  lampholder  terminals  would,  even  when  switched  off, 
show  a  difference  of  potential  of  150  volts  to  earth.  In 
other  words,  if  the  phase  voltage  is  250  and  the  lamp  circuit 
taken  from  the  auto-transformer  is  100  volts,  the  potential 
difference  between  the  lamp  terminals  and  earth  would  in  the 
one  case  be  250,  when  switched  off,  and  in  the  other  case  150. 
The  correct  method  is  to  connect  up,  as  shown  in  fig.  2,  in 
which  the  lamp  circuit  is  taken  off  the  neutral  end  of  the 
transformer.  If  now  the  switches  are  connected  up  on  the 
live  side,  that  is  the  terminal  nearest  to  the  outer  line,  the 
lampholders  are  dead  or  at  earth  potential  when  switched 
off.  Apart  from  factory  work,  there  are,  no  doubt,  quite  a 
number  of  private  house  installations  using  low-voltage 
circuits  taken  through  auto-transformers  from  public  supply 
mains,  in  which  the  lampholders  and  other  fittings  are 
always  subjected  to  a  fairly  high  pressure  when  the  switches 
are  off  and  the  wires  are  supposed  to  be  dead. 

From  the  evidence  given  in  the  case  against  Messrs. 
Bayliss,  it  would  appear  that  the  lighting  installation  in 
question  was  taken  from  an  auto-transformer  connected  up 
across  two  lines  of  a  three-phase  system,  as  shown  in  fig.  3, 
and  not  between  one  line  and  earth.    Under  these  conditions, 
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ai  Mr.  Earn  pointed  out,  it  is  not  possible  by  means  of  a 
single-pole  Bwitch  to  disconnect  the  lamp  terminals  from  the 
440-volt  mains,  although,  as  mentioned  above,  it  is  difficult 
to  understand  how  a  p.d.  of  440  volts  was  shown  between  the 
terminal  and  earth  ;  one  would  suppose  the  p.d.  to  be  about 
250  volts  assuming  the  neutral  point  of  the  system  to  be 
earthed.  It  is  open  to  question  whether  or  not  such  an 
int-tallation  as  this  t-hould  be  allowed  at  all  under  the  regula- 
tions, because,  quite  apart  from  the  question  of  holders  and 
portable  hand-lamps,  it  is  possible  for  an  attendant  to  receive 
a  Berious  shock  from  an  ordinary  lampholder  or  metal 
shade  connected  thereto,  when  taking  out  or  replacing 
a  lamp.  Unless,  therefore,  the  holders  are  either  earthed 
or  shielded,  the  installation  does  not  comply  with  the 
following  requirement : — 

"  Where  necessary  to  prevent  danger,  adequate  precau- 
tions shall  be  taken  either  by  earthing  or  by  oiher  suitable 
means  to  prevent  any  metal  other  than  the  conductor  from 
becoming  electrically  charged." 


Fir    -l. 


Contaot  between  shade 
and  holder. 
FIG.   5. 

appears  to  be  the  case  that  many  electrical  manufacturers 
and  contractors  have  only  a  very  superficial  acquaintance 
with  them.  If  this  were  not  so  we  should  not  find  some  of 
our  leading  manufacturers  advertising  for  sale  "  Home 
Office  pattern  fitttings,"  which  are  clearly  not  at  all  in  con- 
formity with  the  regulations.  Take,  for  instance,  the  ques- 
tion of  fuses ;  how  often  do  we  see  the  porcelain  bobbin 
type  of  fuse  with  unprotected  ends,  such  as  is  shown  in 
fig.  4,  advertised  either  as  complying  with  Home  Office 
requirements,  or  as  suitable  for  power  installations  in 
factories,  which  is  the  same  thing,  when  an  examination  of 
the  rules  would  show  that  such  a  type  is  distinctly  pro- 
hibited ?  Bearing  on  this,  part  of  Regulation  5  reads  as 
follows: — "Every  fuse  shall  be  either  of  such  construc- 
tion or  so  protected  by  a  switch  that  the  fusible  metal 
may  be  readily  renewed  without  danger."  A  fuse  of 
the  type  shown  cannot  be  handled  without  the  risk  of 
touching  the  live  end  to  which  ths  fuse  wire  is  connected. 
The  ordinary  method  of  handling  would  be  to  grasp  the 
porcelain  tube  in  the  hand  and  touch  the  live  end  with  the 
thumb,,  whilst  the  other  hand  is  resting  on  the  earthed 
metal  case. 

Not  only  do  we  find  this  type  of  fuse  advertised  as 
meeting  all  Home  Office  requirements,  but  it  is  repeatedly 
put  forward  by  reputable  contractors  as  a  sample  of  the 
kind  of  thing  they  intend  to  use,  and  they  seem  quite 
amazed  to  learn  that  such  samples  do  not  comply  with  the 
Home  Office  conditions. 

Even  when  manufacturers  appreciate  that  a  fuse  handl« 
should  entirely  shield  the  live  contacts  of  the  fuse,  they  fre- 
quently overlook  the  fact  that  metal  fuse  cases  have  to  be 
earthed  and  made  continuous  with  the  conduits  carrying  the 
cables.  The  consequence  is  that  a  number  of  excellently- 
designed  fuses  are  now  enclosed  in  cast-iron  cases,  which  are 
split  across  the  centre  of  the  cable  inlet,  the  latter  being 
provided  with  porcelain  insulators  to  insulate  the  wire  from 
the  case.  This  is  a  most  unsuitable  type  of  fuse-box  for  a 
continuous  piping  installation,  as  it  means  that  the  pipes 
must  be  cut  off  and  bushed  on  both  sides  of  the  fuse-box 
and  short  lengths  of  cable  exposed  between  them.  The  fuse 
boxes  and  pipes  must  then  be  bonded  together  by  means 
of  an  earthing  wire,  which  may  at  any  time  be  discon- 
nected for  testing  and  left  adrift,  so  destroying  the 
continuity  of  the  piping  system,  and  at  the  best  it  is  a 
patchwork  job. 

Again,  as  regards  enclosed  switches,  a  large  number  of 
enclosed  switches  on  the  market  have  an  open  Blot  in  the 
cover  through  which  the  switch  handle  operates.  This  is 
quite  commonly  supposed  to  fulfil  all  the  requirements  of  the 
Home  Office  Regulations,  but  it  is  more  than  doubtful  that 
it  does  so,  as  it  is  by  no  means  impossible)  for  an  operator  to 
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receive  a  shock  or  burn  in  operating  such  a  switch.  This 
remark  applies  not  only  to  the  ordinary  type;  of  n.r.  switch, 
but  to  motor-starting  switches,  a  large  number  of  which  are 
provided  with  an  open  slot  in  the  cover  immediately  facing 
the  sliding  resistance  contacts. 

The  foregoing  an  but  a  few  of  the  points  to  which 
attention  might  he  drawn,  but  they  are  sullicient  to  show 
that  there  is  still  a  great  lack  of  appreciation  on  the  park 
of  manufacturers  and  contractors  of  the  conditions  to  be 
fulfilled  in  factory  work  in  order  to  fully  comply  with  the 
Home  Office  requirements.  This  makes  it  exceedingly 
difficult  for  those  whose  business  it  is  to  plan  and  supervise 
such  work  to  ensure  that  the  conditions  are  fulfilled  with- 
out their  being  stigmatised  as  faddists  or  cranks. 


CORRESPONDENCE. 


Letters  received  by  us  after  6  p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  oomnvuni- 
cations  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  OOStestion, 


Antipodean  Views. 

I  have  read  with  interest  in  your  issue  of  October  17th, 
under  the  heading  of  "  Antipodean  Views,"  a  resume  of  the 
impressions  of  an  Englishman  visiting  Australia,  and  an 
Australian  visiting  Europe,  and  there  are  one  or  two  matters 
which  call  for  comment. 

Mr.  Justus  Eck,  whom  I  had  the  pleasure  of  meeting 
when  he  was  here,  mentions  that  "  the  Fire  Underwriters' 
Associations  when  bringing  in  a  fresh  set  of  Electrical  Rules 
do  not  permit  of  stocks  under  order,  and  in  course  of 
delivery  being  used."  Such  a  condition  of  things  would, 
as  you  rightly  say,  be  a  real  hardship  if  it  existed,  but  Mr. 
Eck  has  been  wrongly  advised  on  this  matter. 

The  Federal  Council  of  Underwriters  (which  body  con- 
trols all  matters,  such  as  rules,  throughout  Australia)  has 
for  some  years  past  adopted  as  its  standard  the  British  I.E.E. 
Rules  with  the  addition  of  a  few  clauses  to  provide  for  local 
conditions. 

Invariably  a  new  edition  is  not  adopted  for  at  least  six 
months  after  being  issued  by  the  British  Institution,  and  then 
the  rules  do  not  come  into  operation  for  at  least  three  months, 
which  time  is  very  often  extended,  after  the  date  of  issue. 
Importers,  therefore,  have  plenty  of  time  to  get  rid  of 
existing  stocks  and  stocks  under  order. 

I  notice  that  in  commenting  upon  my  contribution  to  the 
discussion  upon  Mr.  Westwood's  paper  before  the  Victorian 
I.E.E.,  you  say  that  my  view  regarding  the  use  of  railless 
trolley  'buses  appears  to  be  fallacious.  I  think  your 
knowledge  of  Australian  conditions  and  Australian  roads 
is  not  very  good. 

Railless  electric  cars  have  not  yet  been  tried  in  Victoria, 
and  I  do  not  think  in  Australia,  but  motor-'buses  have,  and 
are  increasing  in  number  within  the  city  of  Melbourne.  As 
is  well  known,  the  surface  of  the  streets  in  Melbourne  is 
excellent  ;  but  in  the  suburbs,  more  especially  those  in  the 
outer  area,  the  roads,  as  a  whole,  are  bad,  and  far  too  bad 
for  'buses  or  railless  cars  to  run  upon  with  any  degree  of 
comfort  to  the  passengers. 

Some  time  ago  two  lines  of  motor-'buses  were  put  on  in 
one  of  the  suburbs  ;  these  cars  ran  for  some  time,  but  were 
unpopular.  There  was  no  appreciable  increase  in  the  traffic 
from  month  to  month,  the  district  did  not  go  ahead,  and 
the  property  valuations  were  not  enhanced.  Since  then, 
upon  both  the  routes  where  the  motor-'buses  were  running, 
electric  tramways  have  been  built.  From  the  time  the  rails 
were  put  on  the  road,  settlement  increased,  the  district  went 
ahead  by  leaps  and  bounds,  and  property  valuations  went 
up.  This  improvement  was  marked  even  before  the  track 
was  completed. 

What  has  been  the  result  of  laying  rails  in  the  Caulfield 
district  ?  From  the  time  the  electric  tramway  construc- 
tion commenced  the  activity  in  building  operations  has  been 
without  parallel,  certainly  in  any  part  of  Victoria,  and  pro- 
bably any  part  of  Australia,  and  property  values  have  in- 
creased probably  50  per  cent. 


The   al>ovc   facts   teem   to   me   to  indicate  that  a  railleM 
system  of    traction   is  regarded   ;ij.  "  portable,"  and   too 

easily    moved    from    one   place   to    the  other,   so    . 

permanence  to  the  service  ;  vhilat,  on  the  other  hand,  if  the 
rails  nre  nailed  to  the  road,  the  general  public  regardi  the 
system  wii.li  its  resulting  ooi  u  being  permanent, 

and  so  settles  down  to  live  in  parti  (fell  out  from  the  met- 
ropolis, and  in  parte  that  would  be  impossible  residential 
areas  without  a  fast  and  comfortable  means  of  getting  into 
the  city. 

Noel  Murray. 
Melbourne,  Novtmbtr    1 8/A,i  1 9 1 8. 


The  Lighting  of  Churclie-. 

I  should  like  to  call  attention  to  the  very  unsatisfactory 
way  in  which  the  electric  light  has  been  installed  in  many 
churches. 

In  some  the  lightsi'are  so  high  up  that  it  is  not  easy  to 
see  average  print ;  in  others,  it  would  seem  as  if  when 
metallic-filament  replaced  carbon  lamps  the  old  shades 
were  retained,  the  result  being,  as  in  a  church  I  attended 
last  Sunday,  that  fully  half  the  filament  is  visible.  It  is 
well  understood  that  this  is  bad  for  the  eyes,  yet  there  is  no 
escape  from  it  in  one  fitting  or  another. 

In  some  churches  lamps  are  simply  strung  round  the 
columns,  pointing  up  or  down  as  taste  directed,  with  no 
shades  or  screen  of  any  kind  ;  elsewhere  iron  rods  Btick  out 
4  or  5  ft.  from  the  wall  and  slender  cords  carry  pendanti 
with  three  or  more  lights,  often  again  without  shades,  or  if 
with  shades,  they  are  very  open  ones. 

The  choir  in  many  churches  (including  St.  Paul's)  looks 
like  a  bank  with  its  rows  of  green  shades,  utterly  out  of 
place.  I  grant  that  the  question  is  not  an  easy  one  in 
many  churches,  but  I  think  better  results  could  be  obtained 
with  a  little  thought  and  a  little  less  reliance  on  the  con- 
tractor, who,  after  all,  is  put  in  competition  and  naturally 
wants  to  get  the  work  rather  than  to  achieve  an  artistic 
result. 

In  new  installations  I  would  urge  the  full  consideration 
of  the  best  scheme  suited  to  the  building  and  invite  tenders 
on  the  result ;  meanwhile,  I  would  ask  that  lamps  where 
the  filament  is  seen  should  be  replaced  by  obscured  or 
semi-obscuredj  ones. 

P.  Benham/A.M.Inst.C.E. 

London,  E.G. 


Lead. 

An  article  in  your  last  issue  under  the  above  heading 
reflects  a  little,  we  are  quite  sure  unintentionally,  on  state- 
ments made  in  our  weekly  "  Lead  Report,"  which  you  have  so 
kindly  inserted  in  your  valuable  paper. 

We  refer  to  the  following  remark  made  by  the  writer  of 
the  said  article.  "  There  have  been  rumours  about  of 
heavy  quantities  of  lead  arriving  ....  but  the 
apprehension  on  this  score  proved  to  be  overdrawn." 

We  beg  to  point  out  that  from  November  1st  to 
December  15th,  no  less  than  20,000  tons  (in  round 
numbers)  arrived  in  the  Thames,  whereas  in  the  five 
previous  months,  June  to  October  inclusive,  the  total 
arrivals  were  under  47,000  tons,  which  conclusively  proves 
the  correctness  of  our  statements.  The  result  is  shown  by 
the  fact  that  lead,  which  on  November  10th  was  £20  10s. 
per  ton,  is  now  nearly  £3  per  ton  lower. 

Jas.  Forster  &  Co. 

London,  E.C.,  December  23rd,  1913. 

[Our  correspondents  have  apparently  misread  our  com- 
ments. The  quotation  given  above  omits  an  important 
clause.  It  should  read:  "  There  have  been  rumours  about 
of  heavy  quantities  of  lead  arriving  ;  and  of  substantial  Jots 
being  put  into  warehouse,  but  the  apprehensions  on  this 
score  proved  to  have  been  overdrawn."  Later,  in  our 
leaderette,  we  remarked  :  "  Although  the  arrivals  of  lead 
in  London  have  recently  been  quite  heavy,  all  the  metal 
which  came  to  hand  was  taken  up  easily." — Eds.  E.R.] 
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"Kodolite"  Heating  Elements. 

Our  attention  has  been  drawn  to  the  letter  on  this  subject 
in  your  current  issue,  and  we  beg  to  say  that  the  references 
cited  by  your  correspondents  describe  heating  elements 
which  differ  in  all  essential  details  from  our  "  Rodolite  " 
glowers. 

If  your  correspondents  will  publish  details  of  the  heating 
elements,  which  they  say  they  have  been  using  for  some 
years,  we  think  we  shall  be  able  to  point  out  to  them 
wherein  the  difference  liep,  as  compared  with  "Kodolite" 
glowers,  but  we  warn  them  beforehand  that  we  are  not 
going  to  be  drawn  into  a  controversy  in  your  columns  as  to 
the  respective  merits  or  demerits  of  Bastian  "Rcdolite" 
glowers  and  these  alleged  similar  heaters  manufactured  by 
some  unknown  maker. 

AA'e  made  a  heating  element  of  this  same  type  ourselves 
early  in  1910,  and  sold  a  few  that  year,  but  it  is  only  within 
the  last  few  months  that  we  have  been  able  to  add  those 
necessary  finishing  touches  that  go  so  far  in  differentiating 
between  the  interesting  experiment  and  the  commercial 
product  of  practical  utility. 

The  Bastian  Electric  Heating  Syndicate,  Ltd. 

C.  Oeme  BASTIAN,  General  Manager. 

London,  W.,  December  30///,  1913. 


Small  Electric  Light  and  Power  Undertakings. 

Being  interested  in  this  subject  I  have  read  Mr.  H.  P. 
Girling's  article  re  the  electric  supply  system  which  he  has 
carried  out  at  Barton-on-Humber  with  particular  interest. 

The  arrangement  of  such  installations  is,  in  my  opinion, 
well  worth  discussing,  and  I  should  therefore  like  to  make 
a  few  friendly  criticisms. 

The  value  of  Mr.  Girling's  article  would,  I  venture  to 
think,  have  been  considerably  enhanced  had  he  given  figures 
regarding  the  capital  expenditure  upon  the  component  parts 
of  the  installation,  including  buildings,  plant,  battery, 
mains,  &c. 

The  adoption  of  suction  gas  plant  is  interesting,  and 
details  as  to  cost  of  fuel,  consumption  per  unit  generated 
and  load  factor  would  have  been  of  interest.  There  are,  of 
course,  plenty  of  makers'  test  figures  available,  but  figures 
extending  over  a  considerable  period,  giving  fuel  consump- 
tion over  varying  loads  and  including  stand-by  losses,  are 
the  only  ones  of  material  value.  Many  engineers  who,  like 
myself,  are  using  Diesel  engines,  would  appreciate  working 
results  obtained  in  this  way.  The  results  obtained  with 
Diesel  engines  are,  under  normal  circumstances,  good  and 
consistent,  but,  owing  to  the  fact  that  the  supply  .of  fuel 
oil  is  at  present  practically  a  monopoly,  and  that  perhaps 
after  spending  some  thousands  of  pounds  on  such  plant,. one 
may  be  called  upon  to  pay  a  prohibitive  price  for  fuel,  it  is 
certainly  desirable  to  obtain  all  the  data  possible  concerning 
internal  combustion  plant  which  is  not  dependent  upon  one 
source  for  a  supply  of  fuel. 

As  regards  systems  of  supply,  this  is,  of  course,  largely 
governed  by  local  circumstances.  The  key-note,  however, 
should  be  simplicity,  and,  bearing  this  point  in  mind,  a 
Blight  additional  capital  expenditure  may,  in  many  cases,  be 
warranted  to  secure  that  end.  Under  such  circumstances 
the  adoption  of  the  simple  two-wire  system  would  do  much 
to  secure  simplicity  and  reliability  of  operation.  Such  a 
system,  with  the  negative  pele  earthed  through  suitable 
indicating  and  isolating  devices  would  be  extremely  reliable 
-liould  an  incipient  fault  develop,  it  would  become 
apparent  at  once  and  could  be  isolated  and  removed  before 
serious  trouble  ensued. 

The  use  of  overhead  work  is  certainly  justified  in  rural 
districts,  but  in  places  where  a  number  of  services  are 
required  within  a  circumscribed  area  it  is  often  complicated 
and  unsightly,  and  the  service  lines  themselves  may  cause 
considerable  trouble.  In  order  to  avoid  this  it  is  some- 
times the  practice  to  run  underground  services  from  the 
nearest  pole.  This  may,  however,  if  carried  out  on  an 
extensive  scale,  become  expensive,  the  total  cost  being 
perhaps  nearly  as  great  as  an  underground  system  of 
bntors.  When'  overhead  work  is  desirable  it  should 
in  a   permanent  manuer,  and  it    is  suggested 


that  if  ordinary  standard  tramway  insulators  and  trolley 
were  used,  a  very  satisfactory  system  could  be  erected.  The 
difficulty  of  connecting  new  services  to  live  mains  is  more 
apparent  than  real,  particularly  if  two  or  three-core  dis- 
tributor is  laid  ;  while  good  modern  cable,  properly  laid  and 
protected,  should  be  entirely  immune  from  faults. 

The  provision  of  an  engineer's  residence  adjacent  to  the 
works  is  very  desirable.  In  such  cases  the  engineer's  resi- 
dence should  form  the  showroom,  and  if  his  kitchen  is 
electrically  equipped,  prospective  consumers  could  see 
electrical  cooking  carried  out  under  practical  conditions,  and, 
if  the  engineer  himself  has  a  "  well-fed  appearance,"  he 
would  constitute  a  walking  advertisement  for  electrical 
culinary  processes  !  The  company  would,  of  course, 
consider  the  latter  point  in  fixing  the  engineer's  salary. 

In  conclusion,  I  should  like  to  congratulate  Mr.  Girling 
upon  his  method  of  starting  up  his  gas  engines,  which,  I 
am  sure,  is  a  considerable  improvement  upon  the  ordinary 
method  of  taking  the  starting  current  at  full  pressure  from 
the  station  bus- bars. 

AVm.  J.  U.  Sowter. 

Bray  Electricity  Works,  December  iZrd,  1913. 


The  Position  of  Hail-way  Electrical  Staffs. 

During  the  past  month  the  charge  engineers  in  the 
various  sub-stations  on  the  Metropolitan  Railway  have  been 
receiving  leaflets  from  the  A.S.R.S.,  who  appear  anxious  to 
enrol  them  as  members,  and  the  argument  on  which  they 
base  their  appeal  is  certainly  sensible  :  also,  they  can  see 
that  by  having  the  electrical  staff  on  their  side  they  gain  a 
good  point.  If,  during  the  last  railway  strike  the  electrical 
staff  had  gone  out,  this  line,  in  particular,  would  have  closed 
down  for  a  certain  time,  but  as  it  was,  the  electrical  staff 
remained  at  their  posts,  and  some  did  duty  as  drivers  on  the 
trains,  and  the  drivers  saw  that  without  the  electrical  staff's 
co-operation  their  part  of  the  work  was  very  little  affected. 

Now  as  to  the  necessity  of  joining  up  with  the  A.S.R.S. 
At  the  present  time  we  are  classed  with  the  uniform  staff, 
but  as  we  do  not  belong  to  the  Society,  we  have  no  remedy 
for  any  grievance  which  may  occur. 

I  should  think  it  would  be  to  the  advantage  of  the  com- 
pany to  place  the  electrical  staff  on  the  permanent  staff,  so 
that  we  should  feel  we  were  receiving  some  recognition  of 
our  existence  in  the  scheme  of  the  running  of  the  Metro- 
politan Railway.  At  the  present  time  no  notice  is  taken  of 
any  petition  we  forward  to  the  powers  that  be. 

The  majority  of  the  staff  agree  that  the  A.S.R.S.  have 
got  us  in  our  weak  spot,  and  we  cannot  dispute  their  argu- 
ment as  stated,  that  we  are  treated  as  non-existent. 

It  now  remains  with  the  whole  of  the  electrical  staff  to 
consider  their  position,  and  whether  it  would  not  be  to  their 
advantage  to  join  up  with  the  A.S.R.S ,  and  so  give  what 
help  they  can  to  their  brothers  of  the  uniform  staff. 

Nemo. 

Co-operative  Electricity  Supply. 

During  the  leisure  of  the  holidays,  I  have  been  much 
interested  in  Mr.  Seabrook's  letter  on  the  above  subject. 

I  am  amazed  to  find  such  fallacious  criticism  of  Mr. 
Chattock's  proposals  from  one  who  has  shown  in  his  recent 
lectures  that  he  holds  quite  sensible  views  on  some  of  the 
minutiae  of  business  enterprise. 

It  seems  as  if  the  kinetics  of  his  personality  are  a  little 
uncontrolled  when  he  enters  the  field  of  broad  generalisation. 
He  evidently  thinks  that  the  epithet  of  Socialism  or  Com- 
munism (which  he  incorrectly  uses  as  a  synonym)  is  crush- 
ing and  final  when  applied  to  a  proposal  in  itself  sane  and 
reasonable.  A  definition  of  this  kind  may  influence  a  ner- 
vous old  lady,  but  a  thoughtful  business  man,  above  all  an 
engineer,  should  not  be  alarmed,  even  if  an  attempt  be  made 
to  identify  a  progressive  policy  with  a  word  of  traditional, 
if  unmerited,  opprobrium. 

The  proposition  to  nationalise  the  production  of  electric 
energy  is  not  novel  to  those  who  follow  the  progress  of 
modern  thought,  to  even  a  limited  extent. 

Mr.  Seabrook's  fallacy  iB  quite  transparent  in  his  appa- 
rently reasoned  consequences  from  such  unsupported  asser- 
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tions  as,  Unit,  nationalisation  connotes  "extinction  of  indivi- 
dnal  initiative,"  or  that  it  oonnotes  the  negation  of 
"  working  for  reward  in  Homo  shape  or  form." 

Again,  Mr.  Ohattook's  argument  was  not  that  "because 
railways  should  be  nationalised  so  ought  electric  supply." 
He  associates  the  proposals  as  desirable,  and  says  rightly 
that  there  is  justification  for  considering  both  of  them. 

Mr.  Seabrook's  logic,  with  immense  agility,  overrides  all 
argument,  and  without  a  vestige  of  proof  states  the  direct 
negative ! 

His  illustration  in  doubtful  support  of  nationalised  rail- 
ways is  singular.  Does  a  man  of  bis  business  experience 
suggest  that  military  requirements  should  influence  our 
ordinary  railway  administration  more  than  they  do  to-day  ? 
If  60,  unlike  the  normal  business  man  he  attaches  undue 
importance  to  risks  that  are  remotely  improbable. 

I  am  glad  to  find  one  statement  in  Mr.  Seabrook'B  letter 
that  displays  an  intelligent  anticipation  of  Social  advance- 
ment. He  says:  "I  believe  strongly  in  altruism  in  busi- 
ness "  ;  yes,  I  agree.  The  only  obstacles  to  its  speedier 
development  are  inertia  and  ignorance  of  what  it  implies. 

The  answer  to  Mr.  Seabrook's  fears  of  nationalisation 
may  best  be  given  in  the  words  of  Mr.  H.  G.  Wells.  Con- 
cerning the  ideal  State  of  the  future,  he  says  :  "  Whatever 
other  types  of  property  may  exist,  all  natural  sources  of 
power,  and,  indeed,  all  natural  products,  coal,  water,  and 
the  like,  are  inalienably  vested  in  the  local  authorities, 
which  will  be  the  universal  landowners  and  will  probably 
control  areas  as  large  sometimes  as  half  England.  They 
will  generate  electricity  by  water  power,  by  combustion,  by 
wind  or  tide,  or  whatever  other  natural  force  is  available, 
and  this  electricity  will  be  devoted,  some  of  it  to  the 
authority's  lighting,  and  other  public  works,  some  of  it  as  a 
subsidy  to  the  world  State  authority,  which  controls  the 
great  railways  and  other  apparatus  of  world  communication, 
and  the  rest  will  pass  on  to  distributing  companies  at  a 
uniform  fixed  rate  for  lighting,  heating  and  industrial 
purposes."  The  value  of  this  ideal  will  be  apparent  to  any 
thoughtful  engineer.  The  conservation  of  the  exhaustible 
natural  resources  of  power,  such  as  fuel,  and  the  administra- 
tion of  the  natural  monopoly  created  by  the  establishment 
of  the  "universal-electric"  age  (in  which  we  all  believe) 
must  desirably  be  undertaken  by  the  State. 

I  hope  Mr.  Seabrook  overlooks  the  question  of  land 
ownership,  referred  to  in  the  quotation  above,  lest  he  should 
conjure  up  from  it  seven  devils  worse  than  the  one  of 
nationalised  electricity.  I  have  no  doubt,  however,  that  he 
would  cheerfully  proceed  to  exorcise  them  with  the  same 
facility  and  heartiness  as  he  exemplifies  with  the  bogey  he 
has  constructed  out  of  Mr.  Chattock's  proposal. 

Alban. 
December  29th,  1913. 

[Other  correspondents  who  wish  to  express  their  views 
on  this  matter  are  requested  to  keep  strictly  to  the 
subject,  as  we  cannot  afford  space  for  a  discussion  on  the 
merits  of  Socialism  or   Communism  per  se. — Eds.  Elec. 

Rev.] 


Electric  Clocks. 


have  too  many  if  they  are  reasonably  accurate  and  reliable. 
Bat  it  is  jimt  75  years  since  the  first  system  appeared,  and 
a  critical  comparative  survey  of  the  hundreds  of  inventions 
produced  in  that  period,  mostly  blunders,  rub*  in  the  lei 
that,  only  those  which  keep  the  rules  can  hope  to  survive. 

Time  is  the  only  tent,  of  systems  of  time-keeping,  and  ibis 
refleotion  should  put  heart  into  all  those  who  are  striving 
to  sell  the  best  science  with  simple  and  reliable  systems  at 
the  lowest  possible  price. 

F.  Hopr-Jonen,  M.I.E.E. 
London.  W., 

December  2'Jlh,  1913. 


Your  correspondents  appear  to  admit  the  truth  of  the 
Synchronome  principles  and  that  they  have  never  been 
attacked.  The  difference  of  opinion  is  as  to  how  far  they 
may  be  ignored. 

The  champions  of  the  two  systems  which  transgress  most 
of  them  give  some  plausible  excuse  with  respect  to  one 
item,  viz.,  the  storage  of  power  into  a  pendulum  by  the 
Hipp-Foucault  method,  and  taking  it  out  in  contact-making 
energy.  Their  justification  of  this  is  attempted  only  with 
respect  to  time-keeping  for  ordinary  purposes,  and  it  cannot 
be  too  clearly  understood  by  all  those  who  seek  for  the 
highest  precision  of  time  measurement  that  such  tricks 
cannot  be  played  with  a  pendulum  with  impunity.  The 
resulting  errors  would  altogether  submerge  numerous  refine- 
ments of  astronomical  observatory  clocks,  such  as  barometric 
compensation.  I  admit  that  these  considerations  do  not 
apply  to  commercial  purposes.  The  other  matters  I  named 
are  of  more  importance. 

The  community  owe  much  to  all  who  are  exploiting 
simple  systems  of  electrical   impulse  dials,   and  we  eannot 


Concerning  a  Review. 


After  reading  your  reviewer's  reply  to  my  complaint,  I 
am  no  longer  surprised  at  the  nature  of  the  review. 

I  made  no  complaint  about  the  size  of  the  book  at  the 
price,  nor  did  I  say  that  I  bought  it  on  the  strengt-h  of  a 
review.  It  is  small  justification  for  the  reviewer  to  say  in 
answer  to  my  letter  :  "  You  cannot  expect  much  for  a 
shilling,"  and  to  point  to  another  review  as  careless  as  his 
own.  I  was  quite  unaware  that  such  are  the  lines  reviewers 
work  on. 

The  errors  in  the  book  are  neither  few  nor,  for  anyone  not 
thoroughly  familiar  with  the  plant,  &c,  illustrated  in  the 
diagrams,  easy  of  correction.  If  the  incorrect  and  mis- 
leading parts  of  the  book  are  eliminated  from  the  contents, 
the  proportion  of  reliable  matter  remaining  will  be  far 
below  the  usual. 

I  am  not  familiar  with  the  courses  of  instruction  in 
kindergarten  schools  ;  perhaps  it  is  in  such  institutions  that 
the  seeds  are  sown  of  that  carelessness  and  inattention  to 
detail  which  are  sometimes  displayed  in  reviews. 

The  last  paragraph  but  one  of  my  last  letter  is  only  plain 
spoken.  Is  not  the  phrase  "gratuitous  insult"  becoming 
hackneyed  through  continued  use  by  people  who  object  to 
have  their  errors  pointed  out  to  them  ? 

I  do  not  see  why  it  should  be  a  novelty  for  a  buyer  to 
criticise  a  review.  As  I  said  before,  I  take  it  that  reviews 
are  written  for  their  guidance,  not  for  the  edification  or 
otherwise  of  the  authors. 

R.  Rankin. 
Ilford,  December  29th,  1918. 


Association  of  Mining  Electrical  Engineers. 

With  respect  to  the  correspondence  in  your  columns  on 
the  above,  I  had  not  intended  to  associate  myself  with  it, 
but  as  you  make  allusions  to  your  view  being  backed  up 
by  one  of  those  connected  with  the  Association  in  its  infancy, 
and  who  is  now  a  leading  official  of  one  of  the  branches,  I 
must  take  this  opportunity  of  assuring  those  of  your 
readers  who  are  members  of  the  above  Association  that  I, 
personally,  am  not  the  person  referred  to,  as  I  happen  to  fill 
the  bill  in  both  cases. 

Referring  to  the  notes  by  "F.  W.  A."  (December  19th, 
1913),  he  evidently  seems  imbued  with  a  peak-load  of  self- 
conceit  in  his  remark  that  there  is  not  a  member  of  "  that 
illustrious  body  in  a  position  "  to  "  slate  "  your  review, 
and  further,  if  what  he  says  in  his  second  paragraph  is 
correct,  I  am  sorry  for  his  short  memory  as  to  the  subscrip- 
tion fees. 

His  principles,  like  those  of  his  fellow  commercial,  must 
be  of  very  low  insulation  value  to  take  advantage  of  the 
lack  of  technical  knowledge  of  his  customers,  no  matter  who 
they  may  be.  He  certainly  does  well  to  conclude  his 
remarks  under  initials,  and,  like  "  Nerno,  London,"  seek 
to  hide  himself,  like  the  little  boys  who  hide  round  the 
corners  when  snowballing. 

J.  Glynn  Williams. 

Cwmgwrach. 


Smoke  Nuisance. — The  Guildford  Electricity  Supply 
Co.,  Ltd.,  was  last  month  fined  £3  in  respect  of  black  smoke 
nuisance,  and  was  ordered  to  abate  the  nuisance  withm  14  days. 
Last  June  the  company  was  fined  £2  for  a  similar  offence,  and 
ordered  to  abate  the  nuisance,  but,  according  to  the  Town  Clerk, 
this  order  was  not  complied  with.  The  present  proceedings  related 
to  two  days  in  November  and  two  in  December. 

E 
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NEW     ELECTRICAL     DEVICES,     FITTINGS 
AND    PLANT. 


An  Alba  Fitting. 

The  accompanying  illustration  (fig.  1)  shows  one  of  the  Alba 
fittings  which -were  specially  designed  by  the  British  Thomson- 
Housto>'  Co.  for  the  Balham  Palladium.  This  fitting,  which  is 
of  Adams  design,  consists  of  a  heavy  chased  corona  suspended  by 
four  chains.  Inside  the  corona  is  fixed  a  16-in.  Alba  glass  sphere, 
and  from  each  of  the  arms  depends  a  Gin.  ball.    One  200-watt  and 


Fig.  1.— B.T.H.  Alba  Fitting,  with  Alba  Glass  Spheres 
and  Mazda  Lamps. 

four  60-watt  Mazda  lamps  are  used  in  each  fitting.  The  metal- 
work  of  the  fitting  is  of  polished  brass  ;  its  overall  length  is  4  ft., 
and  its  diameter  2  ft.  6  in.  It  affords  a  good  example  of  the 
combination  of  efficiency  and  beauty  in  the  design  of  lighting 
appliances. 

Portable  Meter-Testing  Resistance. 

Since  the  introduction  of  low  candle-power  high-efficiency  lamps, 
the  importance  of  meter  accuracy  on  small  loads  has  increased 
greatly,  and  it  is  now  a  common  practice  to  determine  whether  8  or 
10  watts  will  start  a  meter  which,  in  the  days  of  the  carbon  lamp, 
would  have  been  considered  quite  satisfactory  if  it  started  at  30 
or  35  watts.  With  a  view  to  facilitating  and  rendering  more 
accurate  starting-load  and  light-load  in  situ  tests  on  meters, 
MES8BS.  Ruhstrat  Bros.  (GiSttingen)  have  placed  on  the  market 
the  pocket  testing  rheostat,  illustrated  in  fig.  2.  A  suitable 
resistance — partly  ballast  and  partly  variable — is  contained  within 
a  ventilated  housing,  on  the  top  plate  of  which  connecting  ter- 
minals are  provided.  The  resistance  in  circuit  is  varied  by  the 
central  slider  rod,   the   stem  of   which  is  calibrated  to  show  the 


The  resistances  are  designed  for  five  minutes'  continuous  service, 
but  are  not  damaged  if  left  longer  in  service  ;  the  exact  starting 
load  (in  wattB)  of  a  meter  may  be  read  from  the  slider  stem,  or  the 
meter  accuracy  may  be  tested  at  any  desired  load  within  the  range 
of  the  rheostat  (which  is  connected  across  the  special  test  ter- 
minals provided  on  modern  meters).  This  apparatus,  which  is 
equally  suitable  for  use  with  D.c.  or  A.O.  meters,  measures  6J  X 
ii  x  li  in.  overall  and  weighs  about  1  lb. — E.T.7.. 

(t.E.C.  Controller  with  Self-Contained  Resistances. 

For  the  purpose  of  controlling  small  cranes  and  for  installing  in 
situations  where  space  is  at  a  premium,  The  General  Electric 
Co.,  Ltd.,  of  Witton,  and  07,  Queen  Victoria  Street,  E.C.,  &c,  have 
designed  a  form  of  controller  in  which  the  resistances  are  con- 
tained inside  the  controller  case  itself.  In  general,  it  may  be  said 
that  this  controller  is  a  miniature  edition  of  the  larger  sizes  of 
G.E  0.  controller,  with  the  exception  that  it  includes  the  resist- 
ances.   The  controller  is  circular  in  plan,  and  the  resistances  are 


Figs.  3  and  4.— U-  E.C.  Controller  :  Interior,  with  and 
without  Resistances. 

fixed  inside  the  controller  casing,  well  away  from  the  arcing  parts. 
They  are  carried  on  insulating  tubes  threaded  on  vertical  steel 
conduits,  which  are  insulated  from  the  case  by  means  of  porcelain 
insulators.  If  desired,  the  resistances  can  be  supplied  separately, 
in  which  case  they  are  mounted  in  a  separate  protected  frame, 
which  can  be  placed  any  distance  away  from  the  controller.  The 
design  of  the  controller,  however,  is  such  that  the  inclusion  of  the 
resistances  inside  the  controller  is  thoroughly  satisfactory. 

"Meteor"  Electric  Sign. 

A  remarkable  novelty  in  electric  signs  has  been  brought  to  our 
notice  by  the  Meteor  Manufacturing  Co.,  of  98,  Tollington 
Park,  London,  N.  It  consists  simply  of  a  sheet  of  plate  glass, 
with  the  letters  forming  the  announcement  etched  on  the  back 


a 


THE 

UNIQUE 
WINDOW 
SIGN 


m> 


Fig.  2.— Pocket  Testing  Rheostat. 


watts  consumption  corresponding  to  various  settings,  assuming  a 
supply  voltage  of  110  or  220  volts  as  the  case  may  be.  In  the  10 
to  100-watt  rheostat,  the  ballast  resistance  is  600  ohms  and  the 
regulable  resistance  2,000  ohms  ;  and  in  the  5  to  60  watts  and  24 
to  50  watte  rheostats,  the  ballast  resistance  is  1,000  ohms  and  the 
regulable    resistances  4,0'00  ohms    and  8,'0O0  ohms  respectively. 


Fig.  o. — Meteor   Electric  Sign. 

slightly  below  the  surface;  tube  lamps  at  the  top  and  bottom, 
contained  within  the  tubular  frame,  illuminate  the  interior  of  the 
glass  plate,  an'd  the  light  reflected  from  the  rough  sutfa'ces  of  the 
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lettero  makes  them  shine  out  in  a  most  ntriking  and  mysterious 
manner.  The  light  passes  into  the  plate  through  slits  in  the 
brass  tuboH,  and  is  confined  entirely  to  the  substance  of  the  plate. 
By  using  a  white  lamp  at  the  top,  and  a  ruby  ono  at  tho  bottom, 
a  pleasant  gradation  of  tints  is  produced,  and  if  tho  lamps  arc 
oonneotfd  to  a  Hashing  device  a  succession  of  varying 
colour  effects  resultB.  The  letters  are  bordered  with  black 
and  gold,  within  which  they  appear  white  in  daylight, 
the  rest  of  tho  plate  boing  quite  transparent.  The  frame  is  of 
brass  tube,  with  ornamental  scrolls,  producing  a  handsome  appear- 
anoo,  and  tho  signs  are  standardised  in  four  su<>s,  with,  of  course,  any 
lettering  that  may  be  desired.  Tho  lamps  take  only  17  watts 
eaoh,  po  that  the  largest  size,  using  six  lamps,  consumes  102  watts 
and  the  smallest  34  watts.  Connection  is  made  by  a  plug  adapter 
and  flexible  with  any  bayonet  socket.  We  understand  that  the 
sign,  though  only  recently  introduced,  is  already  very  popular,  and 
certainly  it  is  one  of  the  best  that  we  have  Been  as  yet. 


PHYSICAL    SOCIETY    EXHIBITION. 


(.Continued  from,   Vol.  78,  page  1032.) 

Robt.  W.   Paul, 

This  exhibit  included  a  number  of  new  instruments,  ranging  over 
almost  the  whole  field  of  electrioal  measurement.  Among  those 
for  the  accurate  measurement  of  resistances,  a  simple  form  of 
Kelvin  bridge  suitable  for  measuring  resistances  from  1  ohm  down 
to  a  few  microhm*  may  be  described.  Earlier  forms  of  the  Kelvin 
bridge  were  provided  with  h'gh  resistance  ratios,  each  set  being 
controlled  by  a  plug  switch.  In  the  present  instrument  (fig  5)  the 
resistance  of  the  ratios  is  considerably  reduced,  so  that  higher 
sensitivity  is  attained,  and  they  are  connected  to  a  double-pole 
switch,  the  pointer  of  which  indicates  directly  the  multiplier  to  be 
applied.  The  standard  resistance  consists  of  a  slide-wire,  with 
extensions  connected  to  plug  blocks  ;  the  slider  is  of  novel  con- 
struction, contact  being  made  on  the  slide  wire  and  on  a  copper  rail 
by  a  oopper  roller,  one  end  of  which  has  a  V-groove  running  on  the 
slide  wire,  and  the  other  a  slightly  curved  oontour  running  on  the 
oopper  rail.  On  account  of  the  difference  in  diameter  of  the  two 
ends,  a  rubbing  contact  is  obtained,  a  suitable  pressure  being  applied 
by  a  spring  in  the  slider.  The  Kelvin  bridge,  which  is  probably  the 
best  means  known  for'  measuring  low  resistances,  such  as  those  of 
oopper  bars  or  steel  rails,  and  for  standardising  shunts,  should  come 
into  more  general  use  now  that  a  convenient  model  is  available. 

A  standard  bridge,  designed  by  Dr.  C.  V.  Drysdale,  for  the  com- 
parison of  standard  resistances  to  one  part  in  one  million,  and  a 
modified  Kelvin  bridge,  devised  by  Mr.  S.  W.  Melsom,  of  the 
National  Physical  Laboratory,  for  the  rapid  comparison  of  ammeter 
shunts,  were  also  shown. 

In  our  notice  of  the  last  exhibition  we  described  a  res-istance 
bridge  in  which  the  readings  were  given  in  a  straight  line  of  figures 
like  those  of  a  cyclometer  dial ;  Mr.  Paul  has  applied  a  similar 


Fig.  5.— Kelvin  Bridge. 

system  to  the  construction  of  a  vernier  potentiometer,  in  which  no 
slide  wire  is  used,  the  readings  being  given  directly  on  a  series  of 
such  dials.  A  simple  portable  potentiometer  suitable  for  voltmeter 
calibration  was  also  demonstrated  (fig.  6).  This  potentiometer 
requires  no  accumulator  or  other  external  source  of  current,  and  reads 
directly  in  steps  of  O'l  volt  from  2  to  800  volts.  A  standard  ce'l  is 
contained  in  the  potentiometer,  and  this  very  compact  outfit  is  com- 
pleted by  a  sensitive  Unipivot  galvanometer.  The  latter  may  take 
the  form  of  a  millivoltme'er,  with  shunts,  so  that  ammeters  as  well 
as  voltmeters  can  be  standardised. 

For  alternating-current  measurements,  the  Duddell-Mather  watt- 
meter is  a  recognised  standard.  This  instrument  has  been  re- 
designed with  a  view  to  overcoming  the  small  change  in  sensitivity 
caused  in  the  earlier  forms  by  the  warmth  of  the  current  coils 
acting  upon  the  control  spring.  The  latter  is  now  placed  in  a 
separate  compartment,  open  to  the  outer  air.  One  of  these  watt- 
meters, with  plugboard,  suitable  for  1,000  amperes,  was  exhibited. 

Portable  sub-standard  instruments  of  the  Irwin  a-tatic  pattern 
were  shown  ;  these  are  entirely  unaftVoted  by  external  fields,  and 
give  remarkably  dead-beat  and  quick  indications. 

We  illustrate  a  frequency  meter  designed  by  Mr.  L  W.  Wild,  of 
the  Westminster  Testing  Laboratory  (fig.  7).  With  this  instrument, 
frequencies  between  10  and  500  per  second  are  read  directly  on  a 


sealo,  instead  of  In  stepv  The,  Indication*  are  lndnpn, 
voltage  variation*,  provided  they  do  not  exceed  £  £<)  ; 
Two  laminated  mni/net-,  respectively  of  high  and  low  inductance, 
provide  magnetic  fields  which  tend  to  move  U  aluminium  vnnc  In 
opposite  directions,  the  poi-il  ion  of  equilibrium  depending  on  the 
Inqucney  alone.  A  choking  coil  dampi  out  liny  harmonics  which 
may  bfl  present,  and  renders  the   lOftTODO  udent  of  varia- 

tions of  wave  form. 

Several  now  forms  of  T.'nipivot  galvanometer  were  exhibits, 
including  a  modification  in  which  an  extremely  high  ccmitlvity 
is   attained  ;   pointer    instruments   are    now  constructed    to  give  a 

full  scale  defl  'otioo  for  B  mioi  lamperei  or  0'8  millivolt. 

Among  instruments  for  radiotelegraph  ie  ine.i-nrements  was  an 
improved  thermal  device,  consisting  of  a  heater  through  which  a 


Fig.  t>. — Portable  Potentiometer, 

high-frequency  current  can  be  passed,  and  ten  thermo-junctions, 
the  tips  of  which  are  near  the  heater.  With  this  device,  currents 
down  to  a  small  fraction  of  a  milliampere  are  readily  measured  on 
a  sensitive  moving-coil  galvanometer,  and  the  errors,  liable  to 
occur  in  high-frequency  measurements  when  using  a  thermo- 
junction  in  contact  with  the  heater,  are  entirely  eliminated.  For 
telephonic  measurements  a  convenient  source  of  current  has  been 
devised,  called  a  Kumagen,  which  can  be  adjusted  to  give  any 
frequency  from  80  to  2,000  periods  per  second,  and  an  output 
sufficient  for  all  ordinary  measurements.    This  portable  generator 


Fig.  7. — Frequency  Meter. 

is  at  present  in  use.  in  connection  with  a  modified  form  of  Max 
Wien  capacity  bridge,  for  tes'ing  telephone  oatdes  after  laying. 
Sever  1  improved  patterns  of  fixed  and  variable  condensers  for  oil 
or  air  dielectric  were  shown,  included  shielded  types. 

Thermocouples  and  resistance  thermometers  for  measuring  the 
temperature  of  electrical  phnt,  superhea.ers  and  so  forth,  were 
shown  in  considetable  variety. 

A  series  of  siuiple  and  robust  instruments  for  the  college 
laboratory  hive  been  produced.  They  include  an  improved  form 
of  magnetometer  with  air  damping,  together  with  accessories  for 
putting  the  magnetometer  to  a  variety  of  uses.  An  ingenious 
magnetio  balnnce  was  demonstrated  ;  it  provides  a  simple  means 
for  determining  the  strength  of  a  magnet  pole,  and  thereafter 
measuring  current  in  absolute  units  by  the  attraction  on  that  pole. 
The  instrument  is  so  designed  that  the  action  is  limited  to  one 
pole  of  each  mugnet,  the  coinpli  -ations  introduced  in  the  ordinary 
balance  by  the  interaction  of  the  remaining  poles  being  entirely 
eliminated. 
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Crompton  &  Co.,  Ltd. 

In  addition  to  a  variety  of  small  and  large  moving-coil  and 
moving-iron  instruments,  portable  testing  sets,  &c.,  Messrs. 
Crompton  &  Co.  showed  several  new  instruments.  One  of  these 
was  a  portable  voltmeter  fitted  in  a  strong  oak  case  for 
portable  use,  with  scale  6  in.  long,  and  provided  with  a  mirror  for 
accurate  reading.  The  movement  is  of  the  dead-beat  moving-coil 
type,  and  is  magnetically  shielded.  It  is  designed  to  give  five 
ranges  with  a  maximum  of  COO  volts,  and  is  fitted  with  a  switch 
by  which  the  range  may  be  changed.  The  switch  contacts  are  con- 
tained inside  the  case,  and  are  thus  protected.  A  contact  key  is 
fitted,  and  also  a  zero-adjusting  device  operated  from  the  outside. 

A  battery  testing  voltmeter  was  exhibited  of  the  moving-coil 
type,  dead  beat,  and  of  high  resistance,  in  a  case.    The  instrument 


1 3SB 

Fig.  8.— Crompton  Edgewise  Ammetee. 

8  fitted  with  a  handle,  and  contact  is  made  by  means  of  two  spikes, 
one  fixed  to  the  instrument,  and  one  held  in  the  hand  and  connected 
to  the  instrument  by  a  flexible  lead.  A  Crompton  potentiometer 
complete,  with  a  set  of  accessory  apparatus,  was  shown. 

We  illustrate  in  fig.  8  one  of  the  firm's  edgewise  D.C.  switch- 
board instruments  of  the  moving-coil  type,  with  dead-beat  action, 
magnetically  shielded,  and  with  an  evenly  divided  scale.  Moving- 
iron  instruments  of  similar  pattern  are  made,  as  well  as  round  and 
sector  types. 

John  J.  Gbiffin  &  Sons,  Ltd. 
The  most  noteworthy  electrical  feature  of  this  exhibit  was  an 
electric  hot-plate  with  automatic  temperature  regulation,  for  use  in 
chemical  laboratories.  The  plate  is  constructed  of  aluminium, 
which  offers  great  resistance  to  acid  fumes,  and  has  a  removable 
top  which,  when  placed  over  the  heating  surface,  forms  a  hot-air 
chamber  about  2  in.  deep.  The  heating  elements  are  of  a  special 
flat  design,  made  of  nichrome  foil,  and  the  heating  surf  ace  attains 
a  maximum  temperature  of  about  250°  C.  The  temperature  of  the 
plate  can  be  set  at  any  desired  degree  up  to  this  limit  by  turning 
a  contact  screw  (a  in  fig.  10),  the  head  of  which  is  divided  into 
five   intervals   each   representing   10°   C.  ;     the   brass  tube   b    is 


expands  contact  is  made  between  c  and  d,  and  a  small  current 
derived  from  the  mains  actuates  a  relay  (seen  in  fig.  9),  tipping  a 
mercury  switch  which  cuts  off  the  heating  current.  When  the 
plate  cools  so  far  that  the  contact  is  broken,  the  heating  current 
is  restored.  By  this  system  of  control  the  temperature  is  kept 
very  uniform,  the  regulator  being  independent  of  fluctuations  in 
the  voltage  of  the  supply  and  of  atmospheric  conditions  ;  and  no 


Fig.  10.— Details  of  Regulator. 

part  of  the  electrical  energy  is  wasted  in  regulating  resistances. 
The  mercury  switch  is  made  of  quartz  glass,  and  the  relay  cur- 
rent is  very  small,  so  that  the  platinum  points  are  not  burned  by 
the  make  and  break.  Signal  lamps  are  provided  to  show  what  is 
going  on. 

The  Synchronome  Co.,  Ltd. 

The  Synchronome  system  of  electric  clocks  was  represented,  as 
usual,  by  a  large  group  of  electrical  impulse  dials,  operated  every 
half-minute  by  a  self-wound  electrical  tme  transmitter.  In 
recent  years  the  Synchronome  Co.,  Ltd.,  under  the  general  direction 
of  Mr.  Hope  Jones,  has  aimed  at  ths  attainment  of  the  most 
accurate  time  measurement,  and  the  electrically-driven  pendulum 
exhibited  was  one  of  their  latest  astronomical  regulators, 
enclosed  in  a  glass  cylinder  between  substantial  iron  castings. 
The  ordinary  high-grade  Observatory  clock  of  to-day  has  contacts 
applied  to  its  pendulum,  or  to  its  delicate  wheelwork,  for  the 
purpose  of  operating  chronographs,  &c.  These  are  apt  to  be 
unreliable,  and  are  detrimental  to  good  time-keeping.  More- 
over, such  clocks  have  to  be  wound  up  weekly,  and  where  the 
case  is  really  air-tight,  in  order  to  elude  the  barometric  error, 
a  stuffing-box  is  necessary  for  the  winding-key. 

These  difficulties  are  overcome  in  the  instrument  exhibited. 
The  Synchronome  self-winding  action  is  in  the  form  of  the 
"Inertia"  escapement  of  Mr.  W.  H.  Shortt,  and  the  clock 
combines  the  advantages  of  a  precision  timekeeper  with  a  switching 
operation  which  can  be  absolutely  relied  upon  for  the  synchronous 
propulsion  of  secondary  dials. 

{To  be  continued.) 


BUSINESS   NOTES. 


Fig.  9. — Hot-Plate  with  Automatic  Temperature 
Regulation,      r,  Regulator  :  s,  Relay. 

divided  into  five  parts  each  corresponding  to  "j0°  C,  and 
thus  any  desired  temperature  can  be  reproduced  exactly  when 
ne<  d  -d.  The  action  of  the  regulator  depends  upon  the  difference 
in  expansion  between  the  hot-plate  and  a  nickel-steel  rod  attached 
to  it  ;  the  free  end  of  the  rod  h  engages  with  a  disk  e,  which  is 
pivoted  about  two  short  pins  g  attached  to  the  hot-plate.  A  brass 
strip  d  fixed  to  the  disk  carries  a  platinum  contact  opposite  the 
platinum-tipped  point  *  of  the  regulating  screw,    When  the  plate 


Whist  Drive.— A  whist  drive  and  dance  was  held 
last  week  at  the  Bentley  Parish  Rooms,  Bentley,  in  connection 
with  the  Football  Club  of  Messrs.  Rhodes  Motors,  Ltd.. 
of  Bentley.  Prizes  were  given  by  Mr.  Axeworth  (manager),  Mr. 
Pearson  (stores  manager),  Mr.  J.  Codd,  Mr.  H.  Nelson,  and  members 
of  the  team.  Mr.  H.  Mason  acted  as  M.C.  at  the  whist  drive,  and, 
along  with  Mr.  H.  Gascoigne,  fulfilled  the  same  duties  at  the 
dance. 

Bankruptcy    Proceedings.  —  Frank  West  Suter, 

electrical  and  general  engineer,  residing  at  67,  St.  John's  Park, 
Upper  Holloway—  Under  a  receiving  order  the  first  meeting  of 
creditors  was  held  on  Tuesday  at  the  London  Bankruptcy  Court. 
Mr.  Egerton  S.  Grey,  Official  Receiver,  reported  that  the  debtor 
had  lodged  a  statement  of  affairs  showing  unsecured  liabilities 
£6,417,  and  no  assets  whatever.  It  appeared  from  the  debtor's 
statements  that  he  commenced  business  Borne  23  years  ago  in 
partnership  with  another  person  as  electrical  and  general  engineers 
at  276,  Strand,  W.C.,  removing  later  to  66,  Berners  Street,  W.  In 
1895  they  sold  the  business  to  a  limited  liability  company,  of  which 
the  debtor  acted  as  managing  director  at  a  salary  reaching  a 
maximum  of  £350  per  annum.  Some  years  ago,  on  the  sale  of  the 
company's  business,  the  debtor  was  held  to  be  liable  for  £6,175 
under  guarantees  given  by  him  to  certain  of  the  debenture-holders  ; 
those  liabilities  constituted  his  present  indebtedness,  and  to  them 
the  failure  was  entirely  ascribed.  He  was  now  in  employment.  In 
the  absence  of  any  proposal  the  case  was  left  in  the  hands  of  the 
Official  Receiver,  to  be  wound  up  in  bankruptcy. 
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W.  II.  Davis  (lately  trading- a»  the  General  [noandtsoenl  Fitting 

Co.),  Birmingham.  January  7th,  1914,  is  the  laHt  day  for  the 
receipt  of  proofs  for  dividend  by  the  Official  Receiver,  Mr.  A.  B. 
Cully,  Ruskin  Chambers,  191,  Corporation  Strict,  Birmingham. 

Oha  Blake  (trading  "■"  tno  Bileton  Blentrioal  Co.),  eleotrioal 
engineer,  Mi  1m t.( >t> ,  Stafford.     First  meeting  wm  held  December  :iiHt, 

1913,  at  the  Official  Receiver's  office,  BO,  Liohfleld  Street,  Wolver- 
hampton  ;  public  examination  tnkeH  place  on  January  21st,  at  the 
County  C  mrt,  Wolverhampton. 

Wakki.IN  BEOS.,  LTD.,  7,  Tottenham  Street,  W.C. — A  first  and 
final  dividend  of  7Jd.  in  the  £  was  payable  December  31st,  at 
3,  Fenchurch  Street,  E.C. 

Water  Softener  Firms  linalaramate.— It  is  announced 

that  arrangements  ha>o  been  concluded  under  which  the  two  con- 
cerns of  Lassen  &  Hjort,  and  Water  Softeners,  Ltd.,  will  henceforth 
operate  in  the  British  Isles  as  a  joint  concern  under  the  title  of 
United  Water  Softeners,  Ltd.  Messrs.  Lassen  &  Hjort  are  the 
patentees  of  a  system  of  softening  water  by  means  of  lime  and 
soda,  whilst  Messrs.  Water  Softeners,  Ltd.,  are  the  proprietors  of 
the  recently  introduced  ''Permutit"  regenerative  process.  The 
two  processes  are,  in  a  very  large  number  of  eases,  essential  com- 
plements >ne  of  the  other  in  order  to  se  mre  the  best  results.  The 
management  of  the  new  company  will  be  in  precisely  the  same 
hands  as  was  that  of  the  two  original  concerns,  and  p-nding  the 
acquisition  of  new  and  more  commodious  offices,  in  which  both 
staffs  will  be  brought  together  under  one  roof,  the  business  of  the 
new  company  will  be  carried  on  jointly  at  the  existing  offices  of 
the  two  concerns. 

Australian  fontraet  Specifications.— The  Commer- 
cial Intelligence  Branch  of  the  Board  of  Trade  has  received  from 
the  office  of  the  H'gh  Commissioner  in  London  for  the  Common- 
wealth of  Australia,  copies  of  standard  specifications  for  certain 
supplies  which  may  from  time  to  time  be  required  by  the  Common- 
wealth Postmaster- General's  Department,  as  follows  : — Tinned 
copper  wire,  rubber-insulated  and  braided  (Specification  No.  486)  ; 
tinned  copper  wire,  silk  insulated  and  cotton-covered  (Specification 
No.  487)  ;  portable  direct-coupled  internal  combustion  engine  and 
dynamo  (Specification  No.  489)  ;  galvanised  iron  cable  terminal 
(Specification  No.  491)  ;  electric  clocks  (.Specification  No.  492)  ; 
cast-iron  cable  distributing  box  (Specification  No.  493)  ;  paper- 
insulated  lead-covered  cable  (Specification  No.  494).  These  speci- 
fications may  be  seen  by  United  Kingdom  manufacturers  at  the 
O.I.  Branch  of  the  Board  of  Trade,  73,  Basinghall  Street,  London, 
E.C. — Board  of  Trade  Journal. 

Theatre  Installations. — At  the  new  Golder's  Green 

Hippodrome,  which  was  opened  on  Boxing  Day,  Messrs  T.  W. 
Vauohan  &  Co.,  Ltd.,  of  Islington,  carried  out  the  whole  of  the 
electric  lighting  work,  including  the  stage,  battens,  transformers, 
motor  generator,  &c,  also  the  fireproof  curtain,  fire  hydrant,  &c. 
The  same  firm  have  lately  carried  out  cinema  electrical  installa- 
tions at  Hither  Green,  Wood  Green,  and  several  other  places. 

Catalogues  and  Lists. — Messrs.  Manley  &  Sandy, 

Ltd.,  Caledonia  Street,  King's  Cross,  London. —  8-page  list  illus- 
trating the  M.  &  S.  miners'  patent  electric  gas  detector  safety  lamp, 
also  equipments  for  lamp  cabins. 

Messrs.  Best  &  Lloyd,  Ltd.,  Cam  bray  Works,  Handsworth, 
Birmingham. — List  No.  106  describes  and  gives  prices  of  the 
"  Robj  "  cigar  lighter  and  pillar  lamp  combined. 

The  Electrical  Supplies  Co.,  41,  Cheapside,  London,  E.C. — 
New  net  trade  and  export  price  leaflet  of  wires  and  cables,  bell 
wires,  flexible  cords,  &c. 

Messrs.  T.  W.  Broadbent,  Ltd.,  East  Parade,  Huddersfield. — 
New  leaflet  dealing  with,  and  giving  prices  of,  direct-coupled  con- 
tinuous-current generators  of  sizes  ranging  from  100  up  to  500  kw. 
Copies  will  be  sent  on  application. 

Annual  Dinners. — The  Telac  20  Club,  in  connection 
with  the  officials  of  Messrs.  J.  H.  Tucker  &  Co.,  electrical 
accessories  manufacturers,  Birmingham,  held  their  second  annual 
dinner  at  Ye  Olde  Royal  Hotel.  The  president,  Mr.  J.  H.  Tucker, 
was  in  the  chair,  and  in  replying  to  the  toast  of  "  Our  President," 
he  expressed  his  appreciation  of  the  objects  of  the  club,  and  his 
wishes  for  its  continued  success.  A  smoking  concert,  arranged  by 
Mr.  H.  Rodgers,  followed,  in  which  the  following  artistes  were 
enthusiastically  received : — Mi-s  Evelyn  Hollister,  Mr.  William 
Gumbley,  Mr.  Frank  Knight,  Mr.  Arthur  Riches,  Mr.  Gordon  H. 
Haines.  The  menu  card  was  cleverly  designed  by  Mr.  J.  A. 
Crabtree,  and  the  general  arrangements  were  carried  out  by  Mr. 
A.  O.  Davis,  the  hen.  secretary. 

The  annual  staff  dinner  of  the  Musselburgh  and  District  Trair - 
ways  Co.  was  held  on  December  22nd,  Mr.  C.  W.  Bentley,  resident 
engineer  and  tramway  manager,  presiding  over  a  company  number- 
ing 40.  Those  present  included  Bailie  Constable  and  Mr.  Watson, 
the  commercial  manager.  Mr.  Bentley  read  a  letter  from  Mr. 
Cownie,  a  director  of  the  company,  and  he  followed  with  references 
to  the  Staff  Recreation  Club.  Bailie  Constable  proposed  the  tcast, 
"The  Company,"  and  Mr.  Robb,  electrician,  seconded,  Mr.  Watson 
responding.     A  musical  programme  followed. 

On  Saturday,  December  20th,  Mr.  Duncan  Watson  presided 
at  the  annual  dinner  of  his  firm — Duncan  Watson  &  Co.,  of 
Berners  Street,  W. — held  at  the  Frascati.  Some  120  gentlemen 
were  present,  including  Alderman  Penton,  ex-Mayor  of  Mary- 
lebone,  Councillor  Captain  Ramsden,  the  borough  electrical 
engineers  of  Poplar,  Hackney  and  Hampstead,  &o.  In 
proposing  the  toast,  "Staff  and  Employes,"  Mr.  Watson  took 
advantage  of  the  opportunity  of  giving  an  imposing  list  of  elec- 
trical installation  contraots  that  had  been  carried  out  during  the 


year  for  lords  and  Indies,  mansion!  and  mimiioni"  chnrche*  and 
pictnro  theatres,   hospital!  and   m  ■  Hr,  Pnlver  < ■  ■. 

on  In-half  of  the  staff,  mid  Mr.  Raw] 
alluded  to  tho  "  little  trouble   in    the    eleotrfosj    world  with    regard 

to  Trade  Unionism,  hoping  that  It  would  terminate  to  the  nati»- 
faction  of  all  oonoerned.  II--  referred  also  to  the  (sot  that  the 
linn  hud  always  paid  the  full  r.  -■•  of  wage*,  and  said  that 

employment  under  Mr.  Watson  mi  congenial,  many  of  the  men 
present  having  been  with  the  firm  for  10  or  more  ysam  out  of  tho 
ik  of  its  existence.  Mr.  Blythem,  ohiel  of-staff,  proposed  "The 
Visitors,"  and  three  gentlemen  having  replied,  Alderman  Penton 
proposed  "  Th"  Chairman.''  This  was  received  with  grant  hearti- 
ness.   The  proceedingi  were  Interspersed  with  mnsio  and  song. 

lead  in  1013. — In  the  course  of  their  rrjiort  on  the 
movements  in  lead  during  the  year  1913,  ME88B8.  J  ami 
AND  Co.  say  that  the  continued  scarcity  which  has  run  over  nearly 
two  years  has  been  due  entirely  to  tho  great  consumption  of  lead 
for  electrical  work  all  over  the  world,  which  year  by  year  increases, 
and  which  undoubtedly  will  inoreai-e  for  a  long  time  to  come. 
"  The  '  boom  '  in  electrical  consumption  appears  to  have  exhausted 
itself  for  the  time  being,  and  the  reports  from  America  and 
Germany  are  to  the  effe  ;t  that  of  late  there  has  been  a  consider- 
able falling  off  in  trade,  with  a  consequent  easing  of  the  position, 
which  is  exemplified  in  a  very  considerable  increase  in  arrivals  on 

this  market The   future  of  the  market  depends  largely 

on  the  requirements  of  the  electrical  trade,  and  we  have  little 
doubt  that  after  a  period  of  dulness  of  probably  limited  duration 
we  shall  have  a  renewal  of  activity." 

Trade  Announcements.— Messrs.  George  Ellison*, 

of  Birmingham,  announce  that  they  have  opened  a  branch  office 
at  4,  Cannon  Street,  Manchester,  to  deal  with  their  Lancashire  and 
Yorkshire  business.  The  branch  will  be  under  the  management 
of  Mr.  W.  A.  Kirkham,  who  will  have  at  his  disposal  a  staff  of 
assistants  capable  of  dealing  with  any  inquiries  for  switchgear  in 
these  areas.  To  relieve  the  pressure  on  the  estimating  staff  at  the 
Birmingham  head  offices,  clients  in  the  two  counties  referred  to 
are  asked  to  forward  their  inquiries  to  the  branch  office. 

Premises  at  2,  Chester  Road,  Macclesfield,  have  been  opened  by 
Messrs.  J.  H.  Rigby  &  Co.,  electrical  engineers  and  contractors. 

During  January  Messrs.  Nalder  Bros.  &  Thompson,  Ltd.,  will 
be  moving  into  much  larger  works  at  97a,  Dalston  Lane.  Dalston, 
N.E.,  which  they  are  fitting  out  on  up-to-date  lines.  The  works 
are  within  easy  access  of  the  city,  only  five  minutes'  walk  from 
Dalston  station  on  the  N.L.  Railway. 

Mr.  H.  G.  W.  Haslett,  who  has  been  connected  with  the  electrical 
trade  for  the  last  15  years,  a  considerable  portion  of  the  time  being 
with  Messrs.  Krupka  &  Jacoby,  Ltd.,  informs  us  that  he  has  entered 
into  partnership  with  Messrs.  Ralph  H.  Haylock  &  Son, 
mechanical  and  electrical  engineers,  63,  Queen  Victoria  Street,  E.C. 

The  British  Economical  Lamp  Co.,  Ltd  ,  have  removed  from 
9,  Old  Bailey,  to  Windsor  House,  Kingsway,  W.C,  where  they  have 
taken  ground  floor  and  basement  premises.  The  showroom  of 
electrical  fittings  and  accessories  will  be  ready  in  a  few  days  for 
inspection  by  the  trade. 

Book  Notices.  —  Hazell's  Annual,  1914.  London: 
Hazell,  Watson  &  Viney,  Ltd.  3s.  6d.  net. — This  hardy  annual  has 
now  reached  its  twenty-ninth  edition.  Its  front  cover  describes 
it  as  "  the  one  book  of  reference  indispensable  for  every  one."  Its 
contents  have  been  revised  to  November  2oth,  and  under  the 
editorship  of  Mr.  T.  A.  Ingram,  MA;,  &c,  every  effort  has  been 
made  to  ensure  its  being  a  faithful  record  of  the  movements  of 
the  time.  Our  own  experience  is  that  we  are  so  intent  on  living 
that  we  soon  forget  many  of  the  important  events  even  of  a  year, 
and  it  is  only  in  preparing  or  reading  reviews  of  such  a  period 
that  one  gets  anything  like  a  true  idea  of  how  much  happens  in 
a  little  time.  Hazell  is  a  summary  of  the  present  position  of  all 
sorts  of  subjects — religious,  social,  scientific,  industrial,  political 
and  so  forth.  There  is  a  review  of  "  Engineering-  Sohemes  and 
Problems  in  1913,"  and  the  usual  section  on  electric  supply — (a 
printer's  error  gives  the  Willesden  station  the  first  Ljanstrom  (!) 
turbine  put  down  in  this  country) — while  we  also  casually  notice 
one  on  cables  and  wireless  telegraphy,  including  a  map  of  the 
Imperial  wireless  scheme. 

Whitdker's  Almanack,  1914.  2s.  6d.  ;  and  Whitaker  s  Peerage, 
Baronetage,  Knightage,  and  Companionage,  1914.  6s.  London  : 
J.  Whitaker  &  Sons.  Ltd.— None  of  us  can  afford  to  be  long  with- 
out our  Whitaker  at  hand.  It  has  made  a  place  for  itself  that  no 
other  work  can  fill.  For  the  reader  it  is  sufficient  to  be  informed 
that  the  new  edition  of  the  werk  is  "out"  and  that  many  of  the 
sections  have  been  extended  and  new  ones  added,  the  latter 
including  the  provisions  of  the  Home  Rule  Bill  and  an  article  on 
Cable  and  Wireless  Telegraphy.  The  second  of  these  volumes,  the 
Peerage,  is  alphabetically  arranged  throughout,  and  is  a  most 
useful  volume  for  all  who  ever  have  to  search  for  information 
respecting  those  upon  whom  birth  or  bestowed  honours  have 
conferred  titular  distinction. 

Gas  Works  Directory  and  Statistics,  1913-14.  London  :  Hazell. 
Watson  &  Viney,  Ltd.  10s.  lid.  net.— This  directory,  which  was 
issued  two  or  three  months  ago,  and  should  have  been  reviewed 
before,  has  been  revised  up  to  August,  1913.  It  contains  informa- 
tion, in  a  useful  form,  respecting  gas  works  at  home  and  abroad, 
and  a  general  index  of  officials  connected  therewith. 

Colliery  Manager's  Pocket-Book,  Almanac  and  Diary  for  1914. 
Edited  by  H.  Greenwell.  London  :  Colliery  Guardian  Co.,  Ltd. 
Price  2s  — This,  the  forty-fifth  edition  of  this  annual,  contains  the 
-whole  of  the  numerous  Acts  and  Regulations  relating  to  British  coal- 
mining, accompanied  by  a  host  of  statistics  and  data  on  all  subjects 
that  oome  within  the  manager's  purview.    Apart  from  the  official 
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regulations  and  memoranda,  only  a  few  pages  are  devoted  to  elec- 
trical notes,  and  in  view  of  the  important  port  played  by  elec- 
tricity in  the  colliery  nowadays,  this  section  appears  to  us  to  be 
quite  inadequate.  As  the  manager  is  the  official  responsible  to  the 
law  for  the  efficiency  of  the  electrical  department,  we  imagine 
that  he  will  need  a  great  deal  more  information  on  the  subject  than 
is  here  provided,  lh<  ugh  the  rest  of  the  book  is  an  almost  in- 
exhaustible store  of  useful  information. 

"Journal  of  the  Institution  of  Municipal  Engineers."  Vol.  V, 
No.  18.     November,  lit l.i.     London:  The  Institution.     Price  Is. 

''Journal  of  the  United  Stages  Artillery."  Vol.  XL,  No.  3. 
November- December,  1913.  Fort  Monroe,  Va. :  The  Coast  Artillery 
School  Press. 

"  BoleUn  de  le  Sociedad  de  Fomento  Fabril."  Vol.  XXX,  No.  11. 
Santiago  de  Chile  :  The  Society. 

'"  Annual  Report  of  the  East  Africa  Protectorate  for  the  Tear 
1912-13."     By  F  W.  Major.     Mombasa  :  The  Customs  Department. 

"Anleitung  rum  bau  Elektrischer  Haustelegraphen-Telephon, 
Kontroll  und  Blitzableiter-Anlsgen."  Edited  by  Akt.-Ges.  Mix  and 
Genest.     1914.     Berlin :  A.  Seydel. 

"Soft  Soldering,  Hard  Soldering  and  Brazing."  By  James  F. 
Hobart.  Price  4s.  net.  "Transmission  Line  Formulas  for  Elec- 
trical Engineers  and  Engineering  Students."  By  H.  B.  Dwight. 
Price  8s.  6d.  net.     1913.     London  :  Constable  &  Co. 

"Fowler's  Mechanical  Engineer's  Pocket. Book,  1914."  Price 
Is.  6d.  net.  "  Fowler's  Mechanics'  and  Machinists'  Pocket-Book 
and  Diary,  1914."  Price  6d.  net.  Manchester :  Scientific 
Publishing  Co 

"  Celluloid  Dangers — with  some  f  uggestions."  By  D.  W.  Wood. 
1913.     London  :  British  Fire  Prevention  Committee.     Price  2s.  6d. 

"  Electrical  Engineers'  Diary,  1914."  London  :  S.  Davis  &  Co. 
Price  3s.  6d. 

"Examinations  in  Science  and  Technology,  1918."  London: 
Wyman  &  Sons,  Ltd.     Price  9d. 

"  Transactions  of  the  Illuminating  Engineering  Society."  Vol. 
VIII,  No.  8.  November,  1913.  New  York  :  The  Society.  Price 
75  cents. 

"  Memoirs  of  the  College  of  Science  and  Engineering,  Kyoto 
Imperial  University."  Vol.  5,  No.  8.  October,  1913.  Kyoto, 
Japan  :  The  College. 

"  Boletin  de  Ingenieros."  Vol.  IV,  No.  3.  November  16th,  1918. 
Mexico  :  Secretaria  de  Guerra  y  Marina. 

Calendars  aiid  Diaries. — The  Arjiorduct  Manu- 
facturing Co.,  Ltd.,  of  Farringdon  Avenue,  London,  E.C.,  have 
issued  to  users  of  their  perpetual  desk  calendar  a  set  of  refill 
engagement  slips  for  1914,  to  take  the  place  of  the  record  of  1913 
just  removed. 

From  Mr.  John  Whitelaw,  15a,  Duncan  Street,  Edinburgh,  we 
have  received  a  wall  calendar  with  monthly  sheets  for  the  year, 
each  sheet  having  a  half-tone  picture  of  general  interest. 

Messrs.  Venner  &  Co.,  of  6,  Old  Queen  Street,  Westminster, 
have  sent  to  all  their  usual  friends,  as  a  New  Tear  souvenir,  a 
handy  little  toothpick.  Their  stock  has  been  practically  exhausted, 
but  any  of  the  aforesaid  friends  who  appear  to  have  been  over- 
looked, are  asked  to  communicate  with  the  firm. 

From  the  Pun  Electrical  Co ,  Ltd.,  of  118  and  120,  Charing 
Cross  Road,  Lnndon,  W  C,  we  have  received  a  specimen  of  the  pen- 
knives that  they  are  distributing  to  customers  and  friends.  Should 
any  of  these  have  goDe  astray  in  the  post,  a  word  to  the  firm  will 
bring  a  second  along.  If  any  recipients  prefer  not  to  accept  a 
knife  as  a  gift  and  would  like  to  send  a  small  coin  to  the  firm, 
money  so  received  will  be  credited  to  the  Electrical  Trades  Bene- 
volent Institution.     Now  we  shall  all  have  pensions  ! 

The  Chemical  Trade.  Journal,  in  accordance  with  its  custom, 
haB  issued  a  wall  calendar  for  1914,  with  monthly  sheets. 

To  Messrs.  Switchgear  &  Cowans,  Ltd  ,  Springfield  Lane, 
Salford,  Manchester,  we  are  indebted  for  a  capital  breastpocket 
diary  and  notebook  (Let'sV)  for  1914,  with  insurance  coupon.  The 
opening  pages  contain  neatly  arranged  illustrated  matter  and 
prices  relating  to  some  of  their  standard  electrical  items  in  common 
use,  including  circuit  breakers,  oil  switches,  and  mining  switchgear. 
A  limited  number  of  copiei  are  still  available  for  "suitable 
applicants." 

From  Pope's  Electric  Lamp  Co.,  Ltd.,  of  Hythe  Road, 
Willesden,  we  have  received  a  wall  calendar  for  the  New  Year  with 
tear-off  d»i!y  slips. 

From  Messbs.  Stewarts  &  Lloyds,  Ltd.,  we  have  received  one 
of  their  excellent  de*k  calendars  for  1914  with  monthly  cards. 
The  framework  i«,  as  before,  in  white  and  gold. 

From  the  Electric  Construction  Co.,  Ltd.,  we  have  received 
a  very  a>;cep  able  vest  pocket  card  and  stamp  case  containing 
calendar  and  engagement  diary  for  1914  (a  Letts's  "Peerless"), 
with  accident  insurance  coup  m. 

The  Diamond  Coal  CUTTEB  Co.,  of  Wakefield,  has  issued  a 
wall  calendar   for  the  year  with    monthly   slips. 

The  excellent  pouter  recently  i-sued  showing  in  a  homely  fashion 
how  a  Bai-tian  electric  radiator  makes  you  as  warm  as  toast,  has 
been  issued  from  IsS,  Wardour  Street,  W.,  with  Mr.  Bastian's 
compliments,  in  the  form  of  a  calendar  with  monthly  tear-off  slips 
for  1914 

fWAi  i)  Tvr.KR  &  Co..  Ltd.,  of  B9  Queen  Victoria 
Street.  B.C  .  have  circulated  among  their  friends  a  pocket  diary 
with  1!U1  ami  1916  calendars.  As  usual  a  number  of  pages  are 
devo  1  memoranda  on  water  pumping  and  other  such 

matters. 

We,  have  again  be  ■.-.  ith  one  of  the  very  presentable 

poek  t  diaries  of  the  DUBSEK  Bitumen  Co.,  of  Canal  Bank,  Dept- 
ford,  S  K.  It  has  ample  daily  spaces,  card  stamp  and  other  pockets, 
also  an  insurance  coupon. 


Messrs.  Alfred  Graham  &  Co.,  of  St.  Andrew's  Works, 
Crofton  Park,  S.E.,  have  issued  one  of  their  handy  pocket  volumes 
containing  speed  and  tide  tables  for  the  principal  seaports  of  the 
United  Kingdom  for  1914.  Other  information  given  relates  to  port 
charges,  knot  tables,  d'stance  tables,  electrical  terms,  &c.  A  1914 
calendar  appears  at  the  beginning,  and  some  pages  for  memoranda 
at  the  end,  of  the  book. 

Messes.  Nalder  Bhos.  &  Thompson,  Ltd.,  of  97a,  Dalston 
Lane,  London,  N.E.,  have  iseued  a  calendar  in  their  now  quite 
familiar  style  and  size  with  monthly  slips  for  1914.  A  list  of 
agents  keeping  stocks  of  the  N.C  S.  manufactures  appears  at  foot 
of  each  sheet. 

The  Electric  Supply  Publicity  Committee,  of  20a,  Tudor 
Street,  London,  EC,  has  issued  a  calendar  for  1914  for  circulation 
by  supply  companies  and  local  authorities.  Four  circular 
views  in  colour  show  electricity  in  service  in  the  home.  Personally, 
we  prefer  not  to  be  in  an  overwhelming  blaze  of  light  when 
we  want  to  get  to  sleep.  The  monthly  date  slips  each  have  a 
different  illustration  showing  domestio  electrical  applications. 

Messrs.  Thermit,  Ltd  ,  of  27,  Martin's  Lane,  Cannon  Street, 
E.C.,  again  send  one  of  their  pocket  note-books.  It  is  not  a  diary, 
but  contains  1914  and  1915  calendars.  As  usual  the  opening 
pages  are  full  of  information,  appropriately  illustrated,  concerning 
the  Thermit  system  of  welding. 


LIGHTING  and  POWER  NOTES. 


Alton.—  Prov.  Order. — The  U.D.C.  has  decided  to 
make  inquiries  as  to  the  cost  of  obtaining  a  prov.  order  for  eleo- 
tricity  Bupply. 

Ardee  (Co.  loutb). — An  E.L.  scheme  for  this  town  is 
to  embrace  about  30  lamps  of  50  c.p.  each,  at  an  annual  cost  of  30s. 
per  lamp, 

Atherton. — The  U.D.C  is  proposing  to  adopt  a  revised 
scale  of  charges  for  power  and  heating,  ranging  from  ljd.  to 
|d.  per  unit,  the  latter  for  over  12,500  units  per  quarter. 

Aylesbury. — The  U.D.C.  has  decided  to  purchase  a  site 

on  the  Canal  Wharf  for  £754  for  the  proposed  electricity  works. 

Fasinffstolio. — L.G.B.  Inquiry. — Mr.  T.  C.  Ekin,  on 

December  18th,  held  an  unopposed  inquiry  into  the  application  of 
the  T.O.  to  borrow  £14,000  for  the  purposes  of  an  electricity  under- 
taking. There  was  a  balance  of  £1,005  on  the  sum  asked  for, 
which  would  be  apportioned  as  to  £600  for  meters  and  services,  and 
£455  for  mains  extensions.  The  L.  &  S.W.  Railway  Co.  has  pro- 
visionally agreed  to  take  50,000  units  per  annum  at  2d.  per  unit, 
and  would  probably  require  80,000.  The  charge  to  small  consumers 
would  be  6d.  per  unit. 

Bexley. — Street  Lighting. — A  scheme,   prepared  by 

the  Electricity  Committee,  for  improving  the  public  lighting  has 
been  approved  by  the  U.D.C.  The  ssheme  provides  for  100  lamps 
in  four  roads  and  80  lamps  in  eight  roads.  All  lamps  at  the  junctions 
of  streets  (except  where  100-c.P.  lamps  are  used;  are  to  be  of80c.P., 
and  the  remainder  of  40  C.P.  The  Committee  is  prepared  to  give 
the  improved  lighting  at  the  same  cost  as  at  present,  viz., 
£1,235. 

Blaekroek. — Prov.  Order. — The  U.D.C.  prov.  order 

for  electric  light  has  been  extended  for  one  year. 

Bradford-on-Avon.— The  U.D.C.  and  the  R.D.C.  have 

been  asked  to  consent  to  the  application  of  Mr.  J.  H.  Edwards  for 
a  prov.  order  for  EL.  The  U  D.C.  has  arranged  to  consider  the 
matter  early  in  January,  and  the  R.D.C.  has  deferred  discussion 
pending  the  receipt  of  further  information. 

Brighton. — Electric  Cooking. — The  T.C.  has  decided 

to  supply  electricity  to  the  Royal  Sussex  County  Hospital  on  special 
terms,  whereby  the  demand  will  be  more  than  doubled,  and  20,000 
or  30,000  additional  units  will  be  ufed  for  cookiig,  the  account 
being  increased  from  £100  to  £250  per  annum. 

Bromley  (Kent). — A  new  tariff  for  electricity,  under 
which  consumers  will  be  supplied  on  a  fixed  quarterly  charge, 
b»sed  on  the  adequate  lighting  of  the  whole  of  the  premises,  plus 
lid.  per  unit,  for  lighting,  heating  or  cooking,  has  been  brought 
into  operation  by  the  E.L.  and  Power  Co. 

Hamuli  (Penrith).— E.L.  Scheme. — At  a  meeting 
held  last  week  it  was  decided  to  form  a  company  for  the  purpose  of 
installing  electric  light  in  the  village. 

Ta'iada.  —  By-laws  have  been    passed    as    follows  : — 

Medicine  Hat,  to  expend  $150,000  on  plant  extensions  at  the  elec- 
tricity  work-*  ;  and  Beausejonr,  Man.,  to  iristall  an  electric  light 
system,  at  a  cost  of  $1,000.—  Canadian  Electrical.  Newt. 
"  Th  •  South  Vancouver  (B.C.)  ratepayers  are  supporting  a  proposal 
to  construct  a  municipal  power  plant  on  the  Fraser  River,  at  a  cost 
of  5300,000. 
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Chlswlck.—E.L.  r'i  s  The  fufcote  of 

the  electricity  undertaking,  when  it  in  purchased,  oamc  up  for  <i ih- 
oussion  by  the  District  Council  last  week,  and  it  vvnH  decided  that 
for  five  yearn  the  Council  shall  work  th.^  mulct  I  a  kins}  itHolf,  despite 
countor  proposals  that  the  Council  hhoulil  In-  lilt  free  to  oonaider 
the  matter  w  hi  n  t  he  purchase  price  in  hcI  (led. 

foirirfsliall  (Essex).— B.L.  Sohbme. — Steps  are  being 

taken  by  private  persons  to  provide  a  supply  of  electricity  for  the 
pariah. 

Continental      Notes.  —  Norway.  —  The     Norwegian 

Hydro-Electrical  Nitrate  Co.  has  recently  placed  an  order 
with  the  Thune  Works  for  18  large  Bahcoek  te  Wilcox  boilers, 
whioh  are  to  ho  installed  in  the  company's  new  factories  at 
Rjukan  II,  Tho  heat  will  bo  derived  from  the  electrical 
furnace  prases,  and  the  total  capacity  of  the  boilers  will  be 
35,000  h.p.  The  same  works  have  obtained  an  order  from  the 
C'ristiania  Oouncil  for  seven  boilers,  which  are  to  be  installed  at  the 
municipal  electrical  works. 

Sweden. — It  is  reported  from  Stockholm  that  a  new  company 
has  recently  been  formed  for  the  purpose  of  acquiring  and 
developing  waterfalls  and  selling;  the  electrical  energy  obtained 
from  them.  The  capital  has  been  fixed  at  a  minimum  amount  of 
£833,300,  and  the  shares  are  to  be  offered  to  the  public  at  110  per 
cent.  The  new  company  will  thus,  from  the  start,  have  a  reserve 
fund  of  £83,300  at  its  disposal.  Two  electrical  power  stations, 
viz.,  at  Ramnes  and  at  Seglingberg,  have  already  been  acquired  by 
the  company,  and  will  be  paid  for  in  shares. 

Germany. — According;  to  Engineer  Baumann  in  the  Electro- 
teoh/nitohe  Nanhriehten,  the  future  of  Berlin's  electricity  supply  is 
rather  a  complicated  problem.  The  municipal  contract  with  the 
Berlin  Electricity  Works  expires  on  October  1st,  1915,  and,  should 
the  city  take  over  the  company,  municipal  management,  according 
to  this  writer,  will  certainly  involve  higher  administrative  costs, 
and  less  freedom  in  technically  developing  the  undertaking.  The 
writer  considers  that  either  a  bulk  supply  purchased  from  the 
company,  for  the  centre  of  tho  city,  or  a  scheme  of  joint  control, 
would  be  the  best  solution  of  the  problem. 

Austria. — The  report  of  the  Vienna  municipal  electricity 
department  for  the  year  1912,  shows  that  at  the  end  of  that  year 
there  were  working  18  steam  engine  sets  of  36,800  H.P.,  and 
13  turbine  sets  with  a  total  of  101,500  h.p.  The  cable 
network  has  risen  to  45'63  km.,  and  the  connected  installations 
for  light  and  power  supply  to  9,235.  The  total  invested  capital 
amounts  to  114'14  million  kronen.  The  receipts  were  32  395 
million  kronen,  and  there  was  a  gross  excess  of  17'39  million 
kronen.  Coal  deposits  at  Zillinedorf  are  to  be  used  to  generate 
eleotricity  when  the  station  at  Ebenfurth  is  completed,  the  current 
being  transmitted  to  Vienna,  to  displace  in  part  the  electricity 
generated  there  from  imported  coal. 

Russia. — Plant  is  being  established  at  the  works  of  the  Societe 
Metallurgique  du  Sud-Ural,  to  utilise  the  water  power  of  Lake 
Oust-Kataw  in  the  generation  of  electrical  energy  for  power 
purposes. 

Connah's  Quay. — Electric  Lighthouses. — On  Tues- 
day, last  week,  the  new  electric  lighthouses  which  have  been  erected 
on  the  lower  walls  of  the  Dee  for  the  Dee  Conservancy  Board  were 
set  in  operation.  The  whole  of  the  electrical  installation — viz.,  the 
cable  and  lamp  fittings — has  been  carried  out  by  Messrs.  Summers 
and  Sons,  at  a  cost  of  over  £1,000,  and  the  cost  of  the  towers,  about 
£225,  has  been  borne  by  the  Board.  It  is  also  proposed  to  install 
lights  on  the  upper  wall  of  the  river,  and  in  addition  to  these, 
floating  lights  are  to  be  laid  in  the  river  channels  below  the  town 
of  Flint,  the  current  being  supplied  from  the  works  of  the  firm 
mentioned. 

Croydon. — The  T.C.  has  decided  to  extend  the  mains 
to  the  Woodside  district,  at  an  estimated  cost  of  £798,  and  will 
probably  supply  a  factory  en  route  with  current. 

Dublin. — Street  Lighting. — The  Electricity   Supply 

Committee  has  issued  a  report  stating  its  intention  to  gradually 
replace  the  present  arc  lamps,  which  are  becoming  inefficient,  with 
the  best  type  of  flame  arc  lamps.  A  number  of  tenders  had  been 
received,  but  the  firms  whose  lamps  were  up  to  the  standard 
required,  were  not  at  first  disposed  to  give  a  free  trial  of  a  full 
circuit  of  22  lamps,  without  which  the  city  electrical  engineer  did 
not  consider  that  a  proper  trial  could  be  made.  The  General 
Electric  Co.  and  Messrs.  Johnson  &  Phillips  agreed  to  the  terms, 
and  the  trials  proved  so  satisfactory  that  the  Committee  recom- 
mended the  taking  over  of  the  lamps.  Trials  were  also  made  of  a 
new  type  of  contaot  gear,  and  in  this  case  Messrs.  Crompton  and 
Co.'s  was  found  most  efficient. 

Easinffwold. — E.L.  Scheme. — Mr.  Chas.  E.  Best,  the 

representative  of  the  company  promoting  the  proposed  E.L.  scheme, 
has  informed  the  R.D.C.  that  it  is  proposed  to  supply  current  at  6d. 
per  unit,  and  that  a  capital  of  £2,000  will  be  needed.  It  is  under- 
stood that  the  Council  will  raise  no  objection. 

Harwich. — Prov.  Order. — A  special  meeting  of  the 
T.0.  recently  agreed  to  the  action  of  the  General  Purposes  Com- 
mittee in  giving  notice  of  its  intention  to  apply  for  a  prov.  order 
for  electric  light.  A  report  on  the  matter  prepared  by  Mr.  Haydn 
Harrison  was  also  approved. 

Masbani. — The  U.D.O.  has  approved  a  draft  agreement 
with  the  company  promoting  an  E.L.  scheme  for  the  district. 


Ilaslingrien.  —  Pi  Bin       LlGB 

engineor   has    been    Instructed    to    prepare  an   estimate    for   fixing 
electric  lights   on    all    the    tramway  standard*    from     ffndras. 
Lockgate,  and  altering  the  system    from  three  lights  to  two  lightc 

The  Eleotricity  Committee  ha     tpprored  s  toheme  for  lighting 

main  mail  f mm   Iluilrake  to  the  lioroui'lt  boundary  at  B»x<- 

The  B.  of  T.  has  sanctioned   the   purehaHO  of  machinery  in  con 
neotion  with  tho  substation  at  a  cost  not  exceeding  * 

Ilcston-lloniislow.— i;  I..  COSTS.— In  a  recent  debate 

on  the  subject  of  electrloity  v  gas,  Mr  P  Iv  liyeroft,  referring 
to  the  cost  of  electric  lighting,  mentioned  that  for  40  houses  in 
one  road  the  average  cost  la«t  year  was  £3  fis.  Id  per  house  ; 
16  large  houses  paid  £7  Is.  fid  each,  and  21  houses  in  another 
road  averaged  £2  4s.  each.  Mr.  Rycroft  submitted  that  the 
average  householder  would  prefer  to  pay  this  figure  for  electricity 
than  to  have  gas  supplied  free. 

Holmer.— The  Hereford  T.C.  has  informed  the  &.!>.<  . 
of  its  intention  to  apply  to  the  B.  of  T.  for  an  order  to  supply 
electricity  at  Holmer,  and  to  dispense  with  the  consent  of  the 
R.D.C.  A  conference  between  the  Councils  is  to  be  held  with  a 
view  to  an  amicable  settlement. 

Hoylandswaine.— Proposed  E.L. — The    D.D.C.    ban 

resolved  to  ask  the  Yorkshire  Electric  Power  Co.  for  its  terms  for 
the  electrical  lighting  of  the  streets  and  cottage  houses. 

Ilford. — L.G.B.  Inquiry. — A  recent  application  by  the 
U.D.O.  for  a  loan  of  £21,578  for  extensions  at  the  electricity  works 
and  the  provision  of  a  refuse  destructor  met  with  opposition  from 
the  Seven  Kings  Ward  ratepayers. 

Kinjrston-on-Tlianies. — The  T.C.  has  accepted  an  offer 
of  £750  from  the  M.A.N.  Co.  as  compensation  for  the  delay  in  the 
delivery  of  the  two  Diesel  engines. 

Kirkby  Stephen. — E.L.  Scheme. — Mr.  C.  H.  Best,  of 

Bradford,  has  given  notice  to  the  East  Ward  R  D.C.  that  a  company 
is  beiDg  formed  for  the  purpose  of  supplying  electricity  to  Kirkby 
Stephen  and  the  immediate  neighbourhood.  It  is  the  intention  of 
the  promoters  to  apply  for  a  prov.  order  forthwith. 

Manchester. — Trafford  Park  Power  Purchase. — 

The  Corporation  Parliamentary  Bill  discloses  that  £200,000  will  be 
the  sum  paid  for  the  works  and  property  of  the  Trafford  Park 
Power  and  Light  Co.  There  is  considerable  expenditure  for  the 
electricity  undertaking  proposed  in  addition  to  this  sum,  but  no 
actual  figure  is  given. 

Northampton. — The  E.L.  and  Power  Co.  has  reduced 
the  price  of  electrioity  for  lighting  and  cooking  from  ltd.  to  Id. 
per  unit. 

Peterborough. — The  Corporation  having  received  an 
application  from  Messrs.  Farrow  &  Co.  for  a  supply  of  power  to  their 
factory  at  Fletton,  has  decided  to  offer  a  minimum  of  75,000  units 
per  year  for  five  years,  at  0  9d.  per  unit.  The  cost  of  the  main  to 
the  factory  is  estimated  at  £1,888. 

Reigate. — Prov.  Order. — Mr.  Gilbert  Allom  intends 

applying  for  a  prov.  order  for  EL.  for  the  parishes  of  Banstead, 
Walton-on-the-Hill,  and  Kingswood.  The  Kingswood  Ratepayers' 
Association  has  suggested  that  power  should  be  obtained  in  the 
order  to  secure  current  for  public  lighting  at  half  the  maximum  rate. 

South  Africa. — The  Ladysmith  (Cape  Province)  muni- 
cipality proposes  to  borrow  £7,000  for  an  electric  lighting 
scheme. 

The  Cape  Town  Corporation  proposes  to  call  a  ratepayers' 
meeting  to  sanction  a  loan  of  £100,000  for  electric  lighting 
purposes.  Of  this  amount,  £67,707  has  already  been  authorised  by 
the  Council.  The  expenditure  of  the  following  sums  will  have  to 
be  specially  authorised  : — 

Cape  Town. — Extension  of  mains,  services  and  meters,  £11,500  ; 
ooal- handling  plant,  £1,500;  supply  to  proposed  blanket  factory, 
£700  ;  contingencies,  £5,000.'  " 

Kalk  Bay. — Changing  "voltage,  £1,150  ;  extension  of  mains  and 
private  connections,  £1,500;  estimated  cost  of  connecting  Cape 
Town  with  Wynberg  and  Kalk  Bay,  £9,182. 

Four  additional  sets  of  steam  turbines  and  generators,  of  a  total 
of  48,000  kw.  capacity,  and  three  7,500-h.p.  steam  turbine-com- 
pressor sets,  have  been  lately  ordered  from  the  AEG.,  of  Berlin, 
by  the  Victoria  Falls  and  Transvaal  Power  Co. 

According  to  the  African  World,  a  proposal  is  on  foot  to  oonstruct 
a  large  electrochemical  works  at  Tweefontein,  adjacent  to  the 
colliery  of  that  name.  Plans  prepared  by  Messrs  Harpur  Bros,  and 
Co.  indioate  a  Mond  producer  plant  to  deal  with  100,000  tons  of 
coal  a  year,  boilers  fired  with  producer  gas,  and  a  steam  turbine 
plant  of  15,000  kw.  The  chemical  plant  will  produce  22,000  tons 
of  sulphate  of  ammonia  and  10,000  tons  of  tar  and  distillates  a 
year.  Tests  with  this  coal  in  similar  producers  show  a  yield  of 
119  lb.  of  sulphate  of  ammonia  per  ton  under  ordinary  working 
conditions.  The  power  plant  will  be  coupled  by  means  of  a 
50-mile,  80,000-volt  transmission  with  the  Rand  power  supply. 

Rathmines   (Dublin).— L.G.B.  Lnquiry.— Mr.  P.  C. 

Cowan  held  an  inquiry  last  week  into  an  application  by  the  U.D.O. 
for  sanction  to  a  loan  of  £12.160  for  the  purpose  of  extending  the 
electricity  works  and  purchat-ing  a  free  wiring  installation.  There 
was  no  opposition. 
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St.    41l)an$. — Workhouse  Lighting. — The  B.  of  G. 

has  decided  in  favour  of  electric  lighting  in  the  workhouse. 

Stratford-on-  I  von. — Plant    Extensions. — The  E.L. 

Co.  has  installed  a  new  160-n.r.  Hornsby  engine  and  80-kw. 
Newton  dynamo.  A  cooling  tower  has  also  been  erected,  the  work 
being  carried  out  to  the  specifications  of  Mr.  C.  D.  F*lcke,  London, 
and  under  the  superintendence  of  the  resident  engineer. 

Torres. — E.L.  PROPOSALS. — In  their  report  to  the  T.C. 

on  the  proposed  E.L.  scheme,  Messrs.  J.  &  W.  Purves  suggest  that 
84  50-C.P.  street  lamps  should  be  installed— 72  estimated  to  cost 
30*.  per  lamp  per  annum,  and  12  all-night  lamps  costing  50s.  per 
annum  each  ;  Od.  per  unit  would  be  charged  to  private  consumers 
for  lighting,  and  3d.  per  unit  for  power  and  heating.  The  annual 
expenditure  is  estimated  at  £789. 

Weaverham.  —  Village    Supply.  —  The  villages  of 

Sandiway,  Cuddington,  Oakmere  and  Gorstage  have  now  secured  a 
supply  of  electricity,  the  extended  supply  of  the  Weaverham  Elec- 
tric Supply  Co.  being  officially  started  last  week  by  Dr  Smith, 
chairman  of  the  company.  The  directors  and  officials  afterwards 
took  dinner  together  upon  the  invitation  of  Messrs.  Johnson  and 
Phillips,  Ltd.,  who  carried  out  the  contract,  The  Weaverham 
Electric  Supply  Co.  was  formed  in  1910,  and  started  supplying 
electricity  in  the  following  year  to  20  consumers  with  an  aggre- 
gate of  1,000  lamps.  At  the  end  of  1912  there  were  65  consumers, 
and  5,000  lamps  were  in  use  in  Weaverham  ;  whilst  there  are  now 
6,500  lamps  in  use.  In  the  district  for  which  the  new  supply 
caters  there  are  25  consumers  with  an  aggregate  of  2,500  lamps. 
Current  for  power  purposes  is  supplied  at  Id.  per  unit,  and  for 
lighting  at  6d  per  unit.  The  cottager  is  allowed  the  use  of  one 
light  per  week  for  3d.,  and  there  i«  no  restriction  on  the  use  of 
his  light.  The  transmission  from  Weaverham  to  Sandiway  and 
other  villages  is  by  3,000-volt  underground  duplicate  cables,  the 
supply  being  transformed  down  to  220  volts  for  local  use.  Mr. 
A.  J.  Leigh  was  the  consulting  engineer  for  the  scheme. 

West  Yorkshire.  —  E.L.  Powers. — The  Yorkshire 
Electric  Power  Co.  has  a-ked  the  Stanley,  Methley  aid  Birkenshaw 
TJ.D.C  's,  the  Tadeaater  and  Barnsley  R  D.C.'s,  and  the  Hemsworth 
P.C.  to  support  its  application  for  powers  to  supply  electricity  for 
lighting. 


London. — It  is  reported  that  trials  are  being  made  by 
the  Aerated  Bread  Co.,  Ltd.,  with  an  electric  motor  van  for  the 
delivery  of  goods  to  the  various  depots. 

The  new  Bill,  which  the  G.N.  and  Metropolitan  Railways 
are  introducing,  seeks  to  hand  over  to  a  joint  Committee  of  the 
two  companies,  the  G.N.  and  City  line  recently  acquired  by  the 
Metropolitan  Co.  It  would  also  empower  the  G.N.  Co.  and 
the  joint  Committee  to  construct  new  railways.  It  is  proposed 
to  connect  the  line  to  the  Metropolitan  Railway  and  a  direct 
connection  with  the  Waterloo  and  City  line  is  contemplated 

According  to  the  Daily  Telegraph,  the  L.C  C.  trailer-tramcars 
have  been  so  successful  on  certain  Southern  routes  that,  pending 
the  sanction  of  the  B.  of  T.,  the  Council  is  obtaining  prices  for 
150  trailer  cars  and  about  200  couplers.  The  new  cars  are  to  be 
of  a  different  pattern  to  those  in  use  at  present. 

Oxford. — The  Watch  Committee  has  decided  to  recom- 
mend that  five  licences  each  should  be  granted  to  Mr.  Morris,  Mr. 
Cownie  (National  Electric  Construction  Co.),  and  Messrs.  Tilling, 
for  motor-'buses  ;  meanwhile,  Mr.  Morris  has  commenced  a  service 
of  11  'buses  (unlicensed)  to  various  parts  of  the  city.  A  meeting 
of  the  Tramways  Co.  has  also  been  held,  when  an  official  statement 
of  this  company's  position  in  regard  to  the  recent  developments 
was  made. 

Nelson. — Railless  Traction  Scheme. — The  Tram- 
ways Committee  is  considering  a  t-cheme  of  railless  traction  for 
Walverden  and  Southfield  district".  An  extension  of  the  present 
system  is  regarded  as  impractic  ible  owing  to  the  expense  of 
widening  streets.  After  considering  the  claims  of  motor-'buses 
and  railless  traction,  the  Committee  strongly  favours  the  latter. 
A  scheme  will  come  before  the  Council  at  an  early  date. 

Walihamstow. —  The  G.E.  Railway  Co.  has  written 
stating  that  it  is  unable  to  agree  to  the  Council's  proposal  to  run 
tramways  into  the  Hoe  Street  Station  yard,  and  suggesting  that  the 
tramway  should  run  down  Selborne  Road.  The  company  is  to  be 
informed  that  while  the  Council's  proposal,  as  originally  made, 
could  probably  be  carrnd  rut  fur  the  cost  of  the  work  alone, 
the  alternative  proposal  would  entail  the  oost  of  a  prov.  order, 
which  would  make  the  cost  prohibitive. 


TELEGRAPH  and  TELEPHONE  NOTES. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — Suburban  Car  Service. — The  suburban 

Tramways  Co.  has  asked  the  Corporation  to  amend  the  agreement 
between  the  company  and  the  Corporation,  especially  with  reference 
to  the  payment  by  the  Corporation  of  3Jd.  per  car-mile  for  traffic 
expenses  and  rolling  stock  charges,  which  the  company  thought 
should  be  increased.  A  sub-Committee  was  appointed  to  con- 
sider the  matter.  A  sub-Committee  is  also  considering  a  proposal 
to  purchase  the  Militia  Barracks  for  car-sheds  and  tramway 
purposes.     It  is  estimated  that  the  alterations  would  cost  £9,192. 

Continental. — Italy. — Figures  recently  published  show 
how  much  the  introduction  of  electric  tramways  into  some  of  the 
principal  Italian  cities  is  due  to  foreign  capital  and  enterprise.  The 
electric  tramways  of  Milan  have  an  extent  of  131  km..  126  of  which 
form  the  network  installed  and  worked  by  the  Italian  Edison  Co.  The 
Naples  syi-tem  of  tramways,  142  km.  in  extent,  is  owned  by  the 
Sjcieta  Anonima  dei  Tramways Napoletani,  whose  headquarters  are 
at  Brussels.  The  tramways  at  Brescia  of  the  Societa  Ellettrica 
Bresciana,  55  km  in  extent,  the  29-km.  urban  network  at  Turin 
of  the  Societa  Torinese  di  Tramways  e  Ferrovic  Economiche,  and 
the  18-km.  system  of  the  Unione  Italiana  Tramways  Elletrici  at 
Genoa,  are  apparently  of  Italian  ownership  ;  but  the  83-km.  system 
at  Florence  ot  Les  Tramways  For<  ntins  is  a  Relg-an  uidtrtakirg 
So  also  is  the  106  km.  network  of  the  city  of  V-rcelli,  out  the 
motive  power  in  this  case  is  steam.  Altogether,  351  Um.  out  of  a 
total  of  4t>3  are  the  outcome  of  foreign  electrical  enterprise  and 
capital. 

According  to  the  Standard,  the  Direotu  n  of  the  State  Railways 
is  now  electrifying  the  tunnels  north  of  Genoa,  and  the  stations  of 
Genoa  and  S.  Pierdarena.  At  the  same  time  operations  are  being 
carried  on  for  the  double-tracking  of  the  line  between  Genoa  and 
Spezia. 

Darwen. — The  manager  has  presented  a  report  to  the 
Tramways  Committee  relative  to  the  three  months'  working  of 
cheaper  fares,  and  it  has  been  decided  to  adhere  permanently  to 
the  fares.  An  increase  of  26'75  per  cent,  in  the  receipts  between 
the  hours  of  12  noon  and  2  p.m.  has  been  rec  irded  as  a  result  of 
the  diDner-hour  tickets.  Deducting  the  general  increase  of  8  7  per 
cent,  over  the  whole  system  during  the  previ  >us  six  months,  the 
increase  is  18'05  per  cent.  Extra  cars  have  been  required  to  deal 
with  the  increased  traffic,  but  after  allowing  for  this  the  extra 
cars  return  a  profit  of  6  16d.  per  car-mile.  The  all-round  net 
increase  in  favour  of  the  new  cheap  return  tickets  and  dinner- 
hour  tickets  it  13  per  cent. 

Ilnddersfield. — The  borough  engineer  hai  been  in- 
structed to  report  upon  doubling  the  track  on  the  Outlane,  Long- 
wood,  and  Sbeepbridge  tramway  sections. 


Anglo  Swiss  Telephony. — The  Post  Office  announced 
this  week  that  on  and  after  January  1st,  1914,  telephonic  com- 
munication with  Basle,  Geneva  and  Lausanne  would  be  obtainable 
from  all  subscribers'  telephones  and  call  offioes  within  the  Inner 
Lradon  telephone  area  which  are  available  for  inland  trunk  ser- 
vice. The  charge  for  a  call  of  three  minutes'  duration  will  be 
7s.  6d.  during  the  hours  of  day  service,  and  4s.  6d.  during  the  hours 
of  night  service. 

Egypt. — It  is  stated  that  the  telephones  of  Egypt  are 
about  to  be  taken  over  by  the  Government  and  nationalised,  the 
purchase  price  mentioned  being  £E.l, 300.000.  The  capital  of  the 
Telephone  Co.  of  Egypt  in  191 1  was  £E.400,000.  The  number  of 
shares  now  in  circulation  is  36,000  of  a  face  value  of  £E.5  each, 
while  there  are  4,000  founders'  shares.  The  reserve  fund  of  the 
company  amounts  to  £E.88,728.  In  all  there  are  47,346  km.  of 
telephone  wire  in  Egypt,  the  property  of  the  company.  For  the 
year  1912  the  revenue  of  the  company  was  £E.145,348,  and  the 
expenditure  £E.81,294,  leaving  a  profit  of  £E.64,054,  from  which  a 
dividend  of  12  per  cent,  was  paid. — I.  and  E  Engineer. 

Germany. — The  German  Reichspostamt  has  decided  that 
wireless  communication  between  Germany  and  her  African  Colonies 
shall  be  opened  on  May  15th  next.  To  this  end  work's  being 
prosecuted  at  the  head  staton  at  Nauen  day  and  night.  To  guard 
against  eventuali'ies.  b<  sides  the  five  towers  120  m.  high,  a  giant 
tower  of  a  height  of  250  m.  is  being  built,  at  the  ra*e  of  20  m.  a 
we»k  A  la-ge  Arco  high  frequency  machine  -rill  also  be  employed, 
whose  high-frequency  capacity  of  over  150  kw.  is  taid  to  exceed 
that  of  any  high-frequency  mauhine  hitherto  built. 

Lancashire  and  Cheshire. — Important    developments 

in  connection  with  the  telephone  and  tolegr«ph  services  are  pend- 
ing in  various  parts  of  South  Lancashire  and  North-East  Cheshire. 
Since  April  1st  last,  57  miles  of  new  underground  pipes  have  been 
authorised  for  local  exchange  services,  of  which  26  miles  have 
already  been  laid. 

New  Telephone  Cable. — The  laying  of  the  new  cable 

between  Nevin,  in  Carnarvonshire,  and  Howth,  near  Dublin,  was 
completed  this  week  by  the  P.O.  cable  ship  Monarch  in  heavy 
weather.  The  cable  is  nearly  74  miles  long,  and  contains  four 
cores,  with  Pupin  loading  ;  it  was  made  by  Messrs.  Siemens  Bros, 
and  Co.,  and  is  the  longest  submarine  telephone  cable  yet  laid. 

New  Wireless  Stations.  —  The  new   wireless   station 

at  Cape  Finisterre,  constructed  by  the  Compania  Nacional  de 
Telegrafia  sin  hilos,  has  been  opened  for  public  service.  It  has  a 
range  of  400  km.  A  station  at  Cape  Palos,  with  a  range  of 
200  km.,  has  also  been  inaugurated.  Progress  is  being  made  with 
the  erection  of  the  station  at  Almellones,  near  Malaga. — Electron. 

(.Continued  on  page  23.) 
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THE  RJUKAN  NITRATE  WORKS  AND  ELECTRICAL  PLANT. 


[.  —  THE     I'OWKR      IM.ANT. 


[by  OUR  bpeoial  correspondent.] 


Among  the  lust  known  Norwegian  wat<  rfalla  is  the  Rjukan — 
the  highest  one  in  the  country— which  owes  much  of 
its  fame  to  the  wild  and  lovely  scenery  which  surrounds  it 
on  all  sides. 


The  Rjukan  Waterfalls. 


before  it  was  harnessed,  while  the  lower  i  ie*  -  on  page  20 
Saaheim  in   L  907,  and  part  of  the  same  place  in  1912  with 
the  Rjukan  I  factories  on  the  lefl . 

The  Rjukan  waterfall,  from  which  energy  is  derived  for 
the  nitrate  works,  is  situated  on  the  Maane  River,  and  has 
a  natural  head  of  260  m.,  which  has  been  artificially  in- 
creased to  57<)  in. 

The  whole  scheme  for  the  harnessing  of  the  fall  has  been 
divided  into  two  stages,  Rjukan  I  and  IF,  of  which  the  first 
was  completed  in  1911,  and  the  second  will  be  completed  in 
1915.  The  total  amount  of  power  has  been  estimated  at 
nearly  270,000  electrical  H.P„  of  which  145,000  ui1.  will 
be  devsloped  at  Rjukan  I,  and  about  125,000  B  P.  at 
Rjukan  II. 

General  Description. — The  regular  supply  of  water  to  the 
two  power  stations  is  secured  by  a  lake,  the  Mosvandsdam, 
which  is  situated  about  900  m.  above  the  sea,  and  is 
capable  of  holding  850  million  cb.  m.  of  water.  It  is  the 
largest  artificial  lake  in  the  world  for  the  storage  of  water 
for  industrial  purposes.  From  the  Mosvandsdam  the  water 
is  conducted  -1  km.  through  a  tunnel  with  a  transverse  sec- 
tion of  26  sq.  m.  to  a  collecting  basin,  and  then  falls 
through  ten  flumes  to  the  Vemork  power  station,  :!fo  n>. 
below.  The  diameter  of  each  Hume  is  1*5  m.  at  the  upper 
end,  gradually  decreasing  to  1*25  m.  at  the  lower  end.  The 
upper  sections  are  of  riveted  steel-plate,  while  the  lower  ones, 
where  the  pressure  reaches  30  atmospheres,  are  made  frcm 
1-in.  welded  plate  ;  the  flumes  rest  on  a  foundation  built 
upon  the  solid  granite  of  the  mountain.  The  total  quan- 
tity of  water  passing  through  these  flumes  is  50  cb.  m.  per 
second. 

From  the  Yemork  power  station  electrical  energy  is  trar  s- 
mitted  over  high-tension  cables  to  the  nitrate  woiks  at 
.Saaheim,  which  are  situated  about  5  km.  below  in  the  valley. 

The  Turbines. — In  the  Yemork  power  station  are  installed 
10  turbines,  each  of  15,700  H.  p.,  and  efficiency  80  percent.  ; 
the  latter  would  be  somewhat  higher  at  a  normal  load  of  about 


During  the  last  few 
years  great  changes 
have  taken  place  near 
Rjukan,  and  much  of 
its  one-time  natural 
beauty,  the  delight  of 
the  sightseer,  has  dis- 
appeared to  give  place 
to  the  utilitarian 
development  which  is 
such  a  feature  of 
modern  Norwegian  life. 

Thus,  as  our  views 
show,  this  wild  moun- 
tain valley  of  a  few 
years  ago,  now  contains 
a  town  of  5,000  to 
6,000  inhabitants, 
which  has  sprung  into 
existence  as  a  direct 
result  of  the  water- 
power  development  at 
Rjukan. 

This,  moreover,  has 
resulted  in  the  annual 
production  of  100,000 
tons  of  fertilising 
nitrates,  a  material 
which  is  almost  in- 
dispensable to  the 
agriculturist.  Our  first 
view  shows  the  Rjukan 


The  Yemork  Power  Station.  Pipe  Line,  and  Fall. 
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14,300  H.P.  Nine  turbines  meet  normal  load  conditions, 
one  being  kept  in  reserve  in  case  of  accidents.  The  turbines 
are  double  Pelton  wheels  with  two  nozzles  per  wheel, 
and  the  speed  regulation  is  by  pressure  oil  motors  and  au to- 
rn itic  pressure  regulators,  which  act  when  the  pressure  of 
water  in  the  flames  exceeds  a  certain  limit.  Apart  from  the 
above,  there  is  also  installed  a  1,o00-h.i\  unit,  which  serves 
as  a  reserve  exciter  and  supplies  the  lighting. 

The  Generators. — These  are  coupled  direct  to  the 
turbines;  each  has  a  capacity  of  17,000  k.y.a.,  •(!  power 
factor,  and  generates  energy  at  10,000-11,000  volts 
pressure  and  50  cycles,  the  speed  being  2.J0  R.P.M. 

When  these 
machines  were  or- 
dered, the  arrange- 
ment for  the  coup- 
ling of  the  electro- 
chemical furnaces 
in  the  factories  ha  1 
noi  been  decided, 
and  nine  of  the 
generators  were 
therefore  ordered  ai 
double  units,  each 
half  with  a  capacity 
of  8,500  k.v  a.,  but, 
so  constructed  that 
they  could  work 
either  together  or 
separately.  The  ma- 
chines are  of  the  two- 
bearing  ty  pe,as  is  the 
care  with  the  tenth 
generator,  which  is 
a  single  machine. 
It  was  specified  that 
the  weight  of  any 
single  piece  should 
not  exceed  15  tons, 
also  that  the  largest  diameter  for  transport  should  not  exceed 
4  m.  Each  generator  is  provided  with  a  direct-coupled 
exciter,  for  greater  security  of  working.  The  arrangement 
has  disadvantages,  but  the  power  and  space  required  are 
somewhat  less  than  when  separate  exciters  are  employed. 

The  generators  are  provided  with  a  special  ventilation 
system,  with  ducts  for  the  incoming  and  outgoing  air 
and  2H()  cb.  m.  of  air  per  second  are  required.  This 
arrangement  was  adopted,  as  otherwise  it  would  have  been 
necessary  to  renew  the  air  in  the  engine  room  every 
three  minutes  to  make  it  possible  for  the  attendants  to  stay 
there  during  the  cold  season. 

A  large  ventilating  tunnel  has,  therefore,  been  provided 
in  the  foundations,  from  end  to  end  of  the  engine  room, 
with  branches  of  smaller  dimensions  leading  to  the  divided 
generators,  in  which  are  placed  adjustable  valves  for 
reducing  the  air  pressure.  These  valves  are  regulated  from 
switch  pillars,  which  also  serve  as  instrument  pillars  for  the 
generators.     The  air  after  passing  through  the  generator 


The  Mosvandsdam,  showing  Headworks,  kc. 


windings  is  conducted  to  vertical  channels  discharging  into 
the  atmosphere.  The  various  air  channels  are  inter- 
connected to  make  it  possible  to  conduct  the  hot  air  back  to 
the  incoming  ducts  during  the  winter,  when  it  is  necessary 
to  preheat  the  air  somewhat,  to  melt  snow  and  ice  in 
order  to  prevent  it  from  accumulating  and  obstructing  the 
channels. 

The  generators  have  been  supplied  partly  by  the  Allmiinna 
Svenska  Elektriska  Aktiebolaget,  in  Sweden,  and  partly  by 
the  Brown,  Boveri  Co. 

In  the  case  of  the  Swedish  generators,  constructed  as 
double  units  with  very  little  space  between,  the  stators,  each 

built  in  four  parts, 
are  arranged  to 
move  sideways  on 
the  bed. 

The  stator  core 
plates  are  "85  mm. 
thick,  arranged  in 
1(1  different  groups 
with  intermediate 
air  spaces  10  mm. 
wide  between  each 
group,  and  open 
slots  for  the  wind- 
ings. The  internal 
core  diameter  is 
4,150  mm.,  and 
the  external  dia- 
meter 4,800  mm. 

There  are  three 
slots  per  pole  per 
phase,  and  four  con- 
ductors per  slot.  A 
built-up  copper  bar 
conductor  is  em- 
ployed, threaded 
through  micanite 
tube,  and  filled  in 
solid  with  wax  in  order  to  exclude  all  air  ;  in  the  insulation 
of  the  end  windings  mica  and  wax-impregnated  tape  are 
employed.  The  coils  are  held  in  the  slots  by  wedges  and 
the  end  turns  are  rigidly  supported. 

The  two  halves  of  the  double  unit  are  isolated  by  means 
of  a  fireproof  wall  between  them.  The  weight  of  the 
generator  complete  is  243  tons,  and  of  the  rotor 
93  tons. 

The  latter  consists  of  a  steel  fpider  carrying  cast-steel 
magnet  rings,  with  central  ventilating  spaces  and  solid  pole 
shoes.  The  field  windings  are  of  rectangular  copper  strip, 
and  fans  and  deflectors  are  provided  to  ensure  the  correct 
distribution  of  the  ventilating  air.  Both  mechanical  and 
gravity  lubrication  is  provided  to  the  bearings,  which  are 
water  cooled.  The  exciters  are  lO-pole  machines,  designed 
to  meet  the  conditions  resulting  from  varying  speed. 

The  Brown-Boveri  double-generators  are  of  simpler 
construction.  The  stator  core,  which  has  an  internal 
diameter  of  4,400  mm.  and  external  diameter  of  5,000  mm., 
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is  constructed  willi  open  Blots,  four  per  pole  per  phase,  and 
three  conductors  per  slot. 

The  rotor,  which  weighs  90  tonH,  carries  six  forged  steel 
magnet  rings  in  two  groups  with  a  space  between.     Cast- 
steel  poles  with  laminated  steel  j)ole  shoes 
ure  tilted,  the  windings  being  of  copper 
strip. 

As  in  the  case  of  the  Swedish  machines, 
the  exciters  are  direct-coupled  ten-pole 
generators. 

Apart  from  the  double  generators, 
there  is  a  single  generator  of  Brown, 
Boveri  construction,  which  is,  however, 
built  in  two  parts  placed  close  to  each 
other  ;  this  construction  was  adopted  for 
practical  reasons,  in  view  of  the  great 
size  of  an  ordinary  type  of  machine. 

The  switchgear  is  placed  in  a  separate 
building,  75  m.  long,  of  reinforced  con- 
crete, the  switches,  bus-bars,  &c,  being 
enclosed  in  fireproof  cells.  The  instru- 
ment and  control  board  is  on  a  gallery 
in  the  engine  room.  The  chief  feature 
of  the  switch  arrangement  is  the  pro- 
vision made  for  each  generator  to  supply 
over  its  own  transmission  line  to  the 
particular  group  of  furnaces  belonging 
to  it.  With  this  object  in  view,  the 
500-ampere  leads  from  each  generator 
are  connected  direct  to  the  transmission 
line  ;  it  has,  however,  been  found  desir- 
able, in  order  to  reduce  surges  due 
to  the  switching  in  of  the  fur- 
naces, to  connect  several  machines 
in  parallel,  and  for  this  purpose  a 
line-switchboard  is  provided  in  shunt  with  the  system  of 
bus-bars.  In  order  to  facilitate  the  switching  in  or  out  of 
the  generating  sets,  the  main  bus-bars  are  divided  into 
sections  by  nine  oil  switches.  The  generating  sets  are 
coupled  through  choke  coils  and  water-jet  dischargers  to 
the  main  oil  switches  and  bus-bars,  from  which  the  outgoing 
cables,  pass  to  the  transmission  lines. 

This   switchgear   occupie3   three    floors   in   the    switch 
house,  the  lightning   arresters   and   choke    coils    in    con- 


Thr    Transmission. —  This    i      designed     to    tn 
170,000  k.v.a.  over  the  '•  I  in.  intervening   between   the 
power  station  and  factories;   18  ca  lined  op 

Llx-  nine  double  generators,  and  two  are  provided  for  the 


Interior  of  the  Vemork  Power  House,  showing  Hydro  Electric  Units. 


nection  with  the  outgoing  lines  being  installed  on  the  top 
floor. 

The  instrument  board  on  the  gallery,  which  is  equipped 
with  Siemens  &  Halske  instruments  of  the  Ferraris  type, 
automatic  signal  lamps,  &c,  was  supplied  by  the  French 
Westinghouse  Co. 


Overhead  Transmission  Lines  to  Nitrogen  Works,  Saahkim. 


single  generator,  the  transmission  being  arranged  so  that 
the  supply  voltage  in  the  factories  averages  9,500  volts, 
while  the  generating  station  pressure  averages  10,500  volts. 
It  was,  in  the  first  instance,  decided  to  use  copper  cables, 
and  the  order  for  these  wa3  placed,  but  the  price  of 
aluminium  falling  to  £59  per  ton,  led  to  a  reconsideration 
of  the  matter,  and,  as  a  result,  aluminium  cables  were  adopted 
instead,  with  a  saving  of  30  per  cent,  when  the  copper 
cables  were  sold  ;  copper  was,  however,  used  for  a  distance 

of  1,650  m.  The 
copper  cables  have  a 
sectional  area  of  150 
sq.  mm.  and  each  con- 
sists of  37  single  wires, 
drawn  in  a  semi-hard 
condition. 

The  aluminium  cables 
each  consist  of  1 9  wires 
with  a  sectional  area  of 
300  sq.  mm. 

The  transmission 
route  was  a  difficult 
one,  running  through  a 
narrow  river  valley,  and 
it  was  finally  decided  to 
adopt  a  system  compris- 
ing 35  groups  of  masts 
of  five  each,  the  total 
number  of  masts  being 
175.  The  foundation 
for  the  group  of  five 
masts  has  to  support 
about  1,100  tons. 

The  masts  are  of 
steel,  each  weighing 
about  2  tons  ;  the 
cables  are  spaced 
1,200  mm.  apart. 
this  distance  being 
fixed  to  allow  a  safe  margin  when  the  cables  swing  in  stormy 
weather. 

The  distance  between  the  groups  of  masts  varies  con- 
siderably on  account  of  the  uneven  ground  ;  the  average 
distance  is  about  100  m.,  but  in  some  places  spans  are 
used  up  to   250  m-      The    mas'.s    are    fitted    with    pro- 
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tecting-nets  in  order  to  allow  of  repairs  being  carried  out 
on  one  line  while  the  next  is  alive.  The  insulators  were 
tested  to  7(»,000  volts.  The  whole  transmission  line  was 
completed  in  11)1 1  and  tested  soon  afterwards  at  80,000  volts. 
Since  that  time  the  transmission  plant  has  been  con- 
stantly at  work,  and  has  given  great  satisfaction.     As  an 


area  is  now  under  construction,  to  receive  the  water  from  the 
tunnel,  and  directly  underneath  this  dam  is  the  site  for  the 
Rjukan  II  power  station.  The  fall  will  be  about  2*0  m., 
and  it  is  estimated  that  the  power  developed  will  amount  to 
about  125,000  ii.i*.  From  both  stations  the  production  will 
thus  amount  to  nearly  270,000  u.i\ 

In  conclusion,  it  may  be  mentioned  that  the  company 
also  has  the  Tyin  and  the  Matre  Waterfalls,  with  a  total 
capacity  of  1  GO, 000  h.p.,  and  another  project  is  under 
consideration  in  Norway  for  the  harnessing  of  some 
250,000  n.i\  But  Rjukan  I  and  II  combined  will  scarcely 
be  surpassed  by  any  other  power  scheme  in  Norway  and,  so 
far,  the  Vemork  power  station  is  the  largest  electrical  plant 
in  the  world  under  one  roof. 


NOTES    FROM    CANADA. 


Storage  Buildings  ioe  Nitrate  Products. 

instance  of  what  strain  such  a  plant  can  be  subjected  to,  it 
may  be  mentioned  that  the  cables  not  in  use  have  frequently 
been  covered  with  a  layer  of  snow  up  to  8  cm.  thick,  and 
the  natural  thickness  of  a  cable  has  even  been  increased  to 
25-35  cm,  by  the  snow.  When  in  use  the  cables  are  only 
covered  with  some  rime  frost. 

Transport  from  Rjukan  I. — Between  the  Vemoik  power 
station  and  tbe  nitrate  factories  at  Saaheim  a  railway  has 
been  built  along  the  mountain  side,  some  5  km.  long,  and 
is  worked  by  steam. 

The  products  from  the  factories  are  forwarded  by  rail  to 
the  Tinsjii  Lake,  which  is  situated  about  10  miles  from 
Saaheim:  this  railway  is  worked  electrically."  On  arrival 
at  Tinsjii,  trains  of  up  to  14  wagons  are  embarked  on  ferry 
steamers,  in  order  to  avoid  transhipment,  and  after  a  two 
hours'  journey  across  the  lake  to  Tinoset,  are  transferred  to 
another  electric  railway  running  to  Notodden,  a  distance  of 
about  It)  miles.  Here  the  goods  are  transferred  to  large 
barges  for  a  four-hour  journey  across  the  lake  of  Nordjii, 
at  the  lower  end  of  which  three  locks  connect  with  the  sea 
at  the  town  of  Skien,  where  the  company  has  erected  some 
huge  buildings  for  the  storage  of  the  products  until  they 
are  shipped. 

Rjukan  II. — As  previously  mentioned,  the  Vemork  power 
station  for  Rjukan  I  is  situated  300  m.  above  the  Lake 
of  Tinsjii,  and  it  is  now  intended  to  employ  the  same  water 
for  another  power  scheme,  Rjukan  II,  for  which  purpose 
the  water  will  pass  through  a  tunnel,  82  sq.  m.  in  area  to 
Saaheim.  Work  on  this  is  now  proceeding,  and  a  number 
of  adits  have  been  driven  into  the  mountain,  some  of  them 


[from  our  special  correspondent.] 

The  correspondence  which  has  recently  appeared  in  the 
columns  of  the  Review  on  the  subject  of  Canadian 
electrical  trade  is  very  interesting  on  this  side. 

Discussion  of  Canadian  electrical  matters  in  your  paper 
has,   during   the   last   two   years,  largely    centred   on  the 


Blei  ii;k;  Railway  and  LAKE  Transport  BETWEEN  Saaheim  and  Sea 


to  a   depth   of  90   m.,    in  order  to  reach  the  line   of  the 

tunnel.     Above  S . i •  <  1 1 < ■  i 1 1 1  w  distributing  basin  of  1,000  sq.  m. 

*See  Ei.ec.  Rev.,  February  2stb,  1913. 


Distributing  Basin,  Rjukan  II  Power  Scheme. 

"National  Electrical  Code,"  and  the  ('ntlerwriters'  Labora- 
tories in  Chicago.  To  some  extent  this  is  perhaps  natural, 
but  it  must  be  remembered  that  there  are  many  electrical 
things  with  which  the  Underwriters' 
rules  are  not  concerned  excepting  in 
regard  to  installation. 

The  "  National  Electrical  Code "  is 
silent  as  to  the  types  or  methods  of 
manufacture  of  generators,  motors,  trans- 
formers, meters,  and  all  kinds  of  instru- 
ments, so  that  manufacturers  of  these 
and  the  question  of  Canadian  trade  in 
them  are  practically  unaffected  by  the 
Underwriters.  It  may  be  said  that  these 
rules  deal  with  installation  of  all  elec- 
trical machinery,  apparatus,  A:c.,  and 
with  the  design  and  manufacture  of 
only  such  materials  or  articles  as  are 
used  for  the  transmission,  distribution, 
control  and  utilisation  of  electric  energy 
but  not  of  those  which  are  employed  in 
its  generation,  transformation  or  measure- 
ment. 

It  is  freely  admitted  that  the  N.E.C. 
is  far   from    perfect,   and   as    has   been 
already  stated  in  these  notes,  the  Under- 
writers    themselves    acknowledge    their 
inability  to  do  more   than   suggest  such 
rules  as  have  special  reference  to  the  life 
hazard. 
Mr.  Andrews's    remark    as    to  there    being  "  a  number 
of   .  .  .    veiy  necessary  rules  and   regulations  for  the  pro- 
tection of  life  in  Canada  "  (the  italics  are  those  of  the  present 
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writer)  is  lmnlly  correct  rh  it  stands  i  the  rules  are  made 
primarily  to  take  oare  of  the  Bre  risk,  and  tl  e  great  majority 
of  them  have  been  drafted  after  a  Bre  basoci  arred  from  some 
particular   oause,   in  order    to   guard    against  a  similar 

happening  in  tho  future — incidentally,  many  of  the  rules 
cover  the  life  hazard  also,  bnt  they  can  hardly  be  laid  to  be 
rules  for  the  protection  of  life. 

Undoubtedly  one  of  the  chief,  if  not  the  chief,  defects  of 
the  N.E.O.  is  that  the  body  responsible  for  it  is  not  in  a 
position  rigidly  to  enforce  its  requirements  in  all  instances, 
and  it  is  a  matter  of  common  knowledge  that  a  very  great 
deal  of  work  here  is  never  inspected  at  all,  and  the  Under- 
writers themselves  occasionally  "  wink  at "  certain  work 
not  strictly  up  to  standard,  if  the  "  risk  "  is  worth  taking 
on  as  an  insurance.  Again,  at  least  one  of  their  rules  is 
practically  a  dead  letter,  as  although  insulation  resistances 
for  installations  of  various  total  amperes  capacity  are  given, 
it  is  probable  that  not  one  installation  in  10,000  ever  has 
any  sort  of  an  insulation  resistance  test  applied  to  it.  The 
writer  has  personal  knowledge  of  one  installation  where  a 
man  has  installed  his  own  fittings  and  made  all  his  joints 
without  any  solder — no  inspection  or  test  of  any  kind  was 
made  at  the  time  he  asked  for  current,  and  no  questions 
were  asked  about  the  installation.  In  another  installation  a 
man  has  an  "  earth "  affecting  half  bis  lights,  and,  as  a 
consequence,  he  gets  his  current  for  half  the  house  without 
its  going  through  the  meter  ;  this  has  been  the  state  of  affairs 
for  about  two  years,  ever  since  current  was  first  turned  on  to 
the  house,  but  no  test  has  ever  been  made.  As  it  happens, 
the  latter  fault  chiefly  concerns  the  supply  company,  which 
is  being  defrauded  of  some  of  its  revenue,  but  a  nasty  shock 
can  be  obtained  from  the  gas  pipe  in  that  house  ;  and,  what 
is  more,  there  are  two  gas  meters  in  the  cellar,  and  a  distinct 
spark  can  be  obtained  by  touching  together  the  pipes  leading 
from  these  meters.  These,  of  course,  are  matters  which 
do  not  affect  the  manufacturer  at  home. 

In  view  of  Mr.  Evershed's  recent  paper  read  before  the 
I.E.E.  on  insulation  resistance,  it  may  be  interesting  to 
record  here  that  the  familiar  "  Megger "  has  been  put 
to  an  unexpected  use  in  this  country — apparently  with 
success.  The  instrument  has  been  used  for  testing  the 
separate  units  of  suspension  type  insulation,  and  is  capable 
of  indicating  faulty  members,  the  resistance  of  which,  so 
far  as  puncture  is  concerned,  is  liable  to  be  low,  to 
an  extent  that  is  quite  surprising.  The  ordinary 
electrical  engineer  would  hardly  expect  that  such  an 
instrument  would  show  a  reading  when  applied  to  an 
insulation  designed  to  withstand  a  puncture  test  of  20,000 
volts  or  more,  which  may,  though  faulty,  be  capable  of 
withstanding,  perhaps,  half  that  potential  ;  such  reading 
may  be  used  as  a  fairly  reliable  indication  that  the  insulator 
will  not  stand  up  to  the  puncture  test. 


TELEGRAPH  and  TELEPHONE  NOTES. 


(Continued  from  page  13.) 

New    Zealand, — The    Governor   of    New    Zealand  has 

made  Regulations  to  come  into  force  on  July  1st,  1914,  to  the 
effect  that  any  steamship  registered  in  N*w  Zealand  and  carrying1 
passengers,  which  is  engaged  in  the  foreign  or  intercolonial 
trade,  and  any  home-trade  steamship  authorised  to  carry  not  less 
than  150  passengers  at  sea,  will  not  be  allowed  to  leave  a  New 
Zealand  port  unless  she  is  equipped  with  a  wireless  telegraph 
installation  having  a  radius  of  at  least  100  miles  and  carries  a 
Bkilled  operator. — Board  of  Trade  Journal. 

Pocket  Wireless  Again. — It  is  reported  in  the  Daily 

Mail  that  a  pocket  wireless  telegraph  receiver,  in  the  form  of  a 
small  telephone,  which  needs  no  antenna,  has  been  presented  to 
the  French  Astronomical  Society  by  an  engineer,  M.  Justin 
Landry.  This  instrument,  which  slips  with  ease  into  the  coat 
pocket,  has  only  to  be  brought  into  contact  with  any  metallic 
surface,  such  as  an  iron  railing,  a  brass  curtain  rail,  or  the  metal 
fittings  of  a  motor-car,  to  enable  a  listener  in  Paris  to  hear  the 
time  signals  from  the  Eiffel  Tower.  Thirty  miles  from  Paris  an 
ordinary  spade  stuck  in  the  ground  forms  a  receiving  station 
adequate  to  catch  a  wireless  message,  while  a  telegraph  pole  with 
its  wires  will  serve  the  same  purpose  to  a  distance  of  over  650 
miles. 


Portsmouth  Dockyard.— It  d  stated  that  the  future 

tphore  tower,  to  replaet  thi  on<  that   .•       recentlj  burnt,  will 
bo  of  the  Eiffel  Tower  pattern  snd  Btted  with  ■■■..  rapbj. 

The    llauriot    Bjitem.— Successful    experiment 
ban  nude  between  the  London  and   Birmingham  Uletrrapfa  - 
with  mi  elaboration  of  the  Baudot  duplei  Instrument,  by  wi. 
li  possible  tu  make  u  tingle  wire  osrry  12  i  iltai 

Hitherto   the  limit  has    been    eight   sbnoltani  jt»  in 

practical  working.     The  Baudot  system    into    be   adopt* 
London  and  Glasgow  and  Liverpool. 

Trunk  Telephone  Cable.— The  Post  Office  in  laying 

a  trunk  telephone  cable  between    London  end  Brighton,  a  disl 

of  53  miles.  The  order  for  the  cable  was  placid  with  Messrs. 
Johnson^  &  Phillips,  Ltd.,  who  have  begun  the  work  of  drawing 
it  in. 

Wireless  in  the  Arctic— The  Marconi  Co.  is  ei 

on  the  construction  of  new  wireless  telegraph  stations  In  the 
Arctic  Circle  at  Ketchikan  and  Juneau.  At  Ketchikan  the  plant 
will  be  50  kw.  in  capacity,  and  will  be  capable  of  working  with 
Seattle,  GOO  miles  to  the  south,  and  with  Juneau,  200  miles  further 
north.  The  Juneau  station  will  have  a  10-kw.  tram-mitter.  These 
stations  form  the  first  links  of  a  chain  to  provide  Alnt-ka  with  a 
commercial  wireless  service  connecting  it  with  the  United  States. 
As  business  grows  the  chain  will  be  developed  and  provided  with 
auxiliary  stations  further  north. — Standard. 

Wireless  Station  at  Carnarvon.— The  accompanying 

illustration  shows  the  masts  of  the  new  long-distance  station 
which  has  been  erected  by  the  Marconi  Co.  at  Cefndu,  near 
Carnarvon,  for  trans-Atlantic  communication.  The  station  is  at  an 
altitude  of  800  ft.  above  tea  level,  and  the  last  row  of  masts, 
according  to  the  Wirelest  11  V'/W,  stands  at  1,400  ft.  The  aerial 
consists  of   32   wires  supported  on   10  tubular  steel  masts,  each 


400  ft.  high.  For  the  foundation  blocks  some  0,000  tons  of 
concrete  were  used.  The  earth  system  consists  of  two  large  circles 
of  plates  sunk  in  the  ground.  There  are  two  generating  sets  of 
500  h.p.  for  permanent  service,  as  well  as  various  machines  for 
experimental  work  with  continuous  waves.  All  the  power  used 
is  obtained  from  the  North  Wales  Power  Co.'s  station  at  Llanberis, 
at  30.000  volts.  The  station  will  work  direct  with  New  York,  in 
duplex.  Copies  of  the  photograph  can  be  obtained  from  Mr.  R.  C. 
Symons,  of  Llanberis. 

Wireless  on  Board  Ship.— Of  the  3,500  coast  and 

shipboard  stations  existing  in  June  l»st,  according  to  the  Inter- 
national Berne  List,  England  owned  138  and  1.062,  and  Germany 
110  and  522,  or  together  539  per  cent,  of  the  total.  The  foundation 
of  the  Debeg  Drahtlose  Telegraphie  in  1910  tended  greatly  to 
enhance  the  Germ  n  figures,  the  installations  of  that  company 
on  German  ships  having  advanced  from  20  in  the  year  named 
to  355  in  the  current  year.  The  most  impor'ant  installation  made 
by  the  company  is  that  on  the  ss.  Imjierator,  which  has  been 
designed,  profiting  from  the  Titanic  disaster,  toi-urpass  all  previous 
ship  installntions.  A  greatly  augmented  machinery  equipment,  to 
minimise  the  risks  of  a  breakdown,  an  increased  staff  (ihree  skilled 
telegraphists),  with  five  rooms  for  their  workii  g  and  accommoda- 
tion, and  threefold  antennre  installations,  fitted  to  more  than  one 
mast,  with  an  independent  minor  installation  for  subMdiary 
services,  are  among  the  features  of  the  improvements  ;  while  the 
ranges  of  the  sending  instruments  are  (1)  1,500  to  3,000  km.,  (2) 
600  to  1,200  km.,  and  (3)  the  "  Help  "  call  200  to  400  km. 

Wireless  in  the  Antarctic.— A  relief  ship  is  now  on 

the  way  to  bring  back  Dr.  Maweon'a  expedition  from  the  Antarctic 
regions,  and  has  called  at  Macquarie  Island,  where  the  wireless 
station  which  has  maintained  communication  with  the  expedition 
is  to  be  placed  on  a  permanent  basis,  the  information  obtained 
from  it  having  proved  of  great  value  in  forecasting  the  weather. 
Dr.  Mawson  has  demonstrated  that  whenever  there  is  a  bright 
aurora  it  is  impossible  to  transmit  wireless  messages.  By  estab- 
lishing direct  communication  with  Melbourne,  he  was  able  to  make 
magnetio  observations  at  Adelie  Land  simultaneously  with  tho 
made  at  Melbourne. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Ainsworth    (near    Bury). — January    5th.      Electric 

lighting  at  the  Sanatorium,  for  the  Bury  and  District  Joint 
Hospital  Board  Specifications  10s.  (returnable).  F.  Wild,  Clerk 
to  the  Board,  Cross  Street,  Bury. 

Australia. — Sydney    (New   South   Wales). — March 

18th.  For  the  Postmaster-General.  Seven  automatio  switchboards. 
Schedule  No.  179.     See  "Official  Notices"  to-day. 

March  2nd.  Sydney  Harbour  Trust.  Circular  Quay.  Three 
electrically-operated  semi-portal  travelling  cranes  for  Berths  Nob. 
1,  2  and  3,  Woolloomooloo  Bay.  Particulars  from  Engineer-in- 
Chief  of  the  Trust. 

Adelaide. — February  11th.  P.M.G.  50  oable  terminals.  See 
"  Official  Notices"  to-day. 

Melbourne.  —  February  17th.  P.M.G.  Cable  boxes.  See 
"  Official  Notices"  to-day, 

Belgium. — January  10th.  Belgian  Post  and  Telegraph 
authorities  in  Brussels  (Salle  de  la  Madeleine)  Supply  and  laying 
of  a  quantity  of  telephone  cables  in  the  Antwerp  district. 

January  24th. — Municipal  authorities  of  Tongres.  Extension  of 
the  plant  at  the  central  electric  lighting  station  in  the  town. 

Bradford,  —  January  3rd.  Corporation.  Supply  of 
electric  trolley  vehicle  equipment.  See  "  Official  Notices "  Decem- 
ber 12  th. 

Brentwood.— January  17th.  Petrol-driven  electric 
lighting  plant  (50  lights)  for  Branch  Asylum,  Harold  Court, 
Harold  Wood.    See  "  Official  Notices  "  to-day. 

Canada.  —  Ottawa.  January  15th.  The  General 
Superintendent  of  the  Government  Telegraph  Service,  Publio 
Works  Department,  Ottawa,  is  inviting  tenders  for  10  knots  of 
submarine  oable  (gutta-percha,  four  conductors)  and  14  knots 
(gutta-percha,  two  conductors).  Deposit  10  per  cent,  with  tender. 
Specification,  &c,  may  be  seen  and  obtained  at  the  C.I.  Branch  of 
the  Board  of  Trade,  in  London. 

Dnndee. — January  30th.  Corporation  (a)  5,000-kw. 
steam  turbine  and  alternator  ;  (J?)  condensing  plant  ;  (c)  750-kw. 
rotary  converter,  with  transformer.     See  "  Official  Notices  "  to-day. 

France. — January  8th.  French  State  Railway  authorities 
in  Paris  (42,  Rue  de  Chateaudun).  Supply  of  two  batteries  of 
accumulators  at  the  sub-station  at  Asnieces,  and  the  maintenance 
of  same  during  15  years. 

Halifax. — Corporation.  Ten  miles  of  trolley  wire. 
Town  Clerk  (Mr.  Percy  Saunders),  Town  Hall,  Halifax. 

Ipswich. — January  31st.  Corporation,  (a)  Three- 
phase  300  K.v  A.,  3,300-volt  alternator,  rotary  converter  with  trans- 
former, A.O.  booster  and  c  C.  exciter,  automatic  voltage  regulator 
and  booster,  cable  connections,  (b)  Three  50-K.v.A.  three-phase 
transformers.  (c~)  h.t.  three-phase  main  switchboard.  (<f)  h.t. 
and  l  T.  switchgear.  (e)  Two  motor  or  rotary  converters,  each 
250  kw.    See  "  Official  Notices  "  to-day. 

London.  —  L.C.C. — January  13th.  Installation  of  130 
lighting  points  at  Popham  Road  Elementary  School,  South  Islington. 
See  "Official  Notices"  December  19th. 

January  20th  and  21st.  Installations  at  Vernon  Square 
Elementary  School,  Finsbury,  E.C.  (241  wiring  'points  and  318 
lights),  and  at  Raneleigh  Road  Elementary  School,  Pimlico,  S.W. 
(210  wiring  points,  258  lights).    See  "  Official  Notices  "  to-day. 

Islington. — January  28th.  Corporation.  Twelve  months1 
supply  of  electrical  and  engineers' stores.  See  "  Official  NoticeB  " 
to-day. 

G.P.O. — January  5th.  Telephone  silence  cabinets,  for  the 
P.M.G.    See  "Official  Notices"  November  21st. 

.Manchester.  —  January  Gth,  Tramways  Committee. 
Pitch  for  paving  purposes.     Mr.  J.  M.  McElroy,  General  Manager. 

New  Zealand, — January  30th.  Fielding  Borough 
Council.  Two  Diesel  engines,  A  o.  generators,  2,400  volts  Bingle- 
phase  50  periods,  exciters,  switchboard,  fuel  storage  tankp,  crane,  &c. 
Further  particulars  are  given  in  the  Board  of  Trade  Journal. 

Northampton. — January  12th.  Corporation.  Double 
line  of  tramways  to  Far  Cotton  and  doubling  of  section  of  Kings- 
thorpe  route,  also  the  necessary  overhead  tquipment,  underground 
feeders,  telephones,  feo.  Specifications  (£6  deposit)  from  Mr.  A. 
Fidler,  Borough  Engineer,  Guildhall. 

Plymouth. — January  19th.  Corporation.  Twelve 
months'  Bupply  of  arc  lamp  carbons,  electrioity  meters,  trans- 
formers, cables,  &c.    See  "  Official  Notices  "  to-day. 

Salford, — January  12th.  Corporation.  Three-phase 
extra  high-pressure  and  medium-pressure  switchgear,  also  two 
300-k.v.a.  three-phase  power  transformers.  See  "  Official  Notices  " 
to-day 


Spain. — The  municipal  authorities  of  Valdepenas  de  la 
Sierra  (province  of  Guadaljara)  have  just  invited  tenders  for  the 
concession  for  the  electric  lighting  of  the  town  during  a  period 
of  10  years. 

St.  Albans. — January  14th.  Electric  light  installation, 
Workhouse,   for  the  B.G.    Mr.  E.  F.  W.  Hioatt,  Clerk,  Chequer 

Street. 

St.  Helier  (Jersey). — Corporation.  Concession  for  the 
supply  of  electrical  energy  for  light,  heating  and  power.  (Popu- 
lation 26,000.)    See  "  Official  Notices  "  to-day. 

Swansea. — January  8th.  Corporation.  One  or  two  years' 
supply  of  motors  and  starting  switches.  See  "  Offioial  Notices  " 
December  19th. 

Wolverhampton.— January  19th.  Corporation.  Two 
water-tube  boilers  complete  with  superheaters  and  mechanical 
stokers.    See  "Official  Notices"  to-day. 


CLOSED. 

Aldershot. — The  U.D.C.  has  accepted  the  tender  of 
Callender's  Cable  and  Construction  Co.,  Ltd.,  for  oable  needed  for 
extensions  to  Eggar's  Hill. 

Australia. — Queensland  Railways  Department.  Electric 
lamps  for  two  years,  from  January  1st,  1914.  The  Edison  &  Swan 
U.E  L.  Co.,  Ltd.— Tenders. 

N.S.W.  Ports  and  Harbours. — Four  electric  motors,  £133. 
Siemens  Bros.  Dynamo  Works,  Ltd. — Australian  Mining  Standard. 

Batley. — It  is  stated  that  the  Electricity  Committee  has 
accepted  the  tender  of  the  Brush  Eleotrical  Engineering  Co.,  for  a 
1,200-K\v.  Ljungstrom  turbo-generator. 

Bedford.  —  The  Borough  Education  Committee  has 
appointed  Messrs.  James  &  Rons  contractors  for  carrying  out  the 
electrical  work  for  the  ensuing  half-year. 

Belgium. — Six  firms — four  Belgian  and  two  German — 
submitted  tenders  to  the  Belgian  Post  and  Telegraph  Authorities 
for  the  supply  and  installation  in  the  basement  of  the  G.P.O.  in 
Brussels,  of  three  air  compressors  and  three  vaouum  pumps,  all 
to  be  eleotrically  operated.  The  lowest  tender  was  that  of  Messrs. 
H.  F.  Denoker,  of  Ixelles,  Brussels. 

Bingley. — The    U.D.C.    has    accepted    the    following 

tenders  : — 

Western  Electric  Co.,  Ltd.— Laying  of  services. 

Carr  &  Co.— Wiring  of  Town  Hall  and  premises  (excluding  the  public  baths). 

Canada. — Montreal. — A  contract  has  been  awarded 
the  Canadian  General  Electric  Co.,  by  the  Montreal  and  Southern 
Counties  Railway  Co.,  for  the  electrical  equipment  of  the  Rouge- 
mont  sub-power  station  ;  and  one  has  been  given  to  the  Canadian 
Westinghouse  Co.,  of  Hamilton,  for  the  electrical  equipment  of  an 
order  of  care,  from  the  National  Steel  Co.,  for  the  Montreal  and 
Southern  CountieB  Railway  Co.  The  town  of  Neepawa  (by  its 
consulting  engineers,  W.  E.  Skinner,  Ltd.),  has  ordered  from  the 
Canadian  General  Electric  Co.  one  150-k.v.a.,  450  b.p.m.,  2,400-volt 
three-phase,  60-cycle,  A.c.  generator. —  Canadian  Enaineer. 

Dover. — The  following   tenders    were    received  by  the 

T.C.  for  installing-  electric  light  in  the  Barton  Road  Schools  : — 

J.  Wright  &  Sons         £85 

R.  W.  Robson £66  (alternative  £64) 

E.  A.  Pinto         £65  (alternative  £63) 

V.  P.  Martin       £51 

East  Grinstead. — The  U.D.C.  has  provisionally  accepted, 

subject  to  the  sanction  of  the  L.G.B.  to  a  loan,  the  tender  of 
Messrs.  Heenan  k  Froude  for  a  refuse  destructor,  at  £2,896. 

Hull. — The  B.  of  G.  has  accepted  the  tender  of  Messrs. 
Clarke  &  Graham,  for  the  supply  of  electrical  goods  for  the  next 
three  months. 

London-Brighton. — Messrs.  Johnson  &  Phillips,  Ltd., 
recently  secured  the  order  for  manufacturing  and  laying  a  new 
trunk  telephone  cable  between  London  and  Brighton,  a  distance 
of  53  miles,  and  have  now  commenced  the  work  of  drawing-in. 

Mynachdy  Colliery. — The  Mynachdy  Colliery  Co.  has 

placed  an  order  with  Messrs.  Johnson  &  Phillips,  Ltd.,  for  the  supply 
and  erection  of  complete  11,000-volt  sub-station  equipment  and 
overhead  line,  also  l.t.  mining  type  switchgear,  transformers  and 
cables. 

Stoke-on-Trent. — The  T.C.  has  accepted  the  tender 
of  MessrB.  David  Rowell  &  Co.  for  expanded  metal  screens  for  the 
electricity  works. 

Weaverham. — Messrs.  Johnson  &  Phillips  have  in  hand 
for  the  Weaverham  E.S.  Co.,  a  complete  generating  station  equip- 
ment, comprising  gaB-driven  generating  set,  motor-alternators, 
step-up  transformers,  h.t.  and  l.t.  switchgear  ;  also  high  and 
low-tension  underground  and  overhead  cables. 

Worksop. — The  order  for  the  wiring  of  the  workhouse 
has  been  placed  with  Mr  E.  W.  Shotton,  Worksop,  at  £103. 
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FORTHCOMING    EVENTS. 


Electro-Harmonic  Society.— Friday,  January  2nd.    At  Holbom  RoHtMirant. 

Mnoklog  Oenaart. 
Junior  Institution  of    Engineers.— Friday,  January  3nd.    At    8    p.m.    At 

:m     Vu'ioiia  Htioui,   H.VV.     1'apur  on  "  lilootrlo  Cooking."    By  Mr.  E,  J. 

Bullion. 

Bontgen    Society.— Monday,    January  Bth.       At  8.1.1    p.m.       At    I 
lo.r-pitFil,  Mciriilmor  Btrpdt.     I'apnr  on  "  Hist  logloal  Changim  pn 
X  rayion  \nimal  TlltUM)  I>«'ntruotl»eand  Hyperplastic  Action  n!  X-uivu  ; 
Pr»otlo»l  noi)HiM|iinnooR  in  regard  to  RadioThorapy  and  protection  of  the 
Radlologlflt,"  by  Dr.  Joan  C-luuot. 

Institution  of  Electrical  Engineers  IManchcster  Students'  Section).— 
'I'm  Sclav,  January  ('»  b.  At  1  80  \\  in.  At  Municipal  "otiool  of  'i  icnnology, 
Pap  r  on  "D.O.  Power  In  tho  Machine  Bhop,"  by  Mr.  K.  Blaokmore. 

Boynl  Institution  of  Great  Britain.— Tuesday,  January  6th  and  fl'.h.  At 
8  p.m.  Ac  Albemarle  Kcrcct,  W.  nontinuation  of  Leoturoi  to  JuulorB  on 
"  A  Voyage  In  Bpaoe,"  by  Prof.  H.  H.  Turner. 

Royal  Society  of  Arts.— Wednesday,  January  7th.  At  ft  p  m.  At  John 
Htri'ct,  Aillilphi.  mvonilo  I  ni.itnm  on  "  Bleotrio  VibrationB  and  Wireless 
Telegraphy,"  by  Mr.  R.  P.  Howgrave-Grabam. 

Batti-Wallahs'  Society.— Wednesday,  January  7th.  At  7  p.m.  At  Victoria 
Mansions  Resauiant.     Informal  Meeting. 

Institution  of  Civil  Engineers  of  Ireland.— Wednesday,  January  7th. 
At  8  pm.     At  Dublin.     Ordinary  Meeting. 

Institution'   of    Electrical     Engineers   (Birmingham  Local   Section).— 

Wednesday.  January  7th.  At  7. SO  p.m.  At  the  University,  Krmund 
Street.  Paper  nn  "  The  Development  of  Bleotrio  Power  for  Industrial 
Purposes  in  India,"  by  Mr.  H.  K.  upeyer. 

Institution  of  Electrical  Engineers.— "Thursday,  January  8th.  At  8  p.m. 
At  V'C  oria  K.mbankmt-nt.  ►'aper  in  "  British  Praotioe  in  th'  Construction 
of  High-Tension  Overhead  Transmission  Lines,"  by  Mr.  B.  Welbourn. 

Concrete  Institute.-  Thursday,  January  9th.  At  7.30  p.m.  At  Denison 
House,  296.  Vauihall  Bridge  Road,  8.W.  Paper  on  "Paotory  Construc- 
tion," by  Mr.  P.  M.  Fraser. 

Greenock  Electrical   Society.— Friday,  January  9th.      At  7.45  p.m.     At 

Temperanoe    Institute,     West    Stewart    8treet.    Papers    on    "Thoughts 

on  Cab'e  Chemistry,"  by  Mr.  Lowrie  Slnolaii,  and  "Cable  Faults  and 

their  Causes."  by  Mr.  L.  Hogg. 
Junior  Institution  Of   Engineers.— Friday,  January  9th.     At    8  p.m.     At 

39,  Vicoria  -treet.    Paper  on  "  The  Future  of  the  Institution,"  by  Mr. 

0.  H.  Woodfleld. 

Saturday,  January  10th.    Visit  Works  in  progress  at  London  Docks 

for  the  Port  of  London  Authority. 
Manchester  Association  of  Engineers.— Saturday,  January  loth.    At  Grand 

Hotel,  Ayt  uu  Street,  Minohcster,    Paper  on  "  Transmission  of  Power  by 

Chains,"  by  Mr.  H,  T.  Hildage. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Offloer— Liedt.-Col.  H.  M.  Lejlf, 
The  following  orderB  have  been  issued  : — 

Monday,     January      6th.— "A"     Company.        Technical      instruction, 

7  p.m.  to  10  p.m. 
Tuesday,  January  6th.—"  B  "  Company.    Ditto. 
Wednesday,  January  7th.— Recruits  only.      Infantry  drill  and  technical 

instruction,  7  p.m.  to  10  p.m. 
Thursday,  January  8th.— "C"  Company.     Technical  instruction,  7  p.m. 

to  10  p.m. 
Friday,    January    9th.— "D"  Company.      Technical    instruction,  7.30    to 

9  30  p.m.    Special  class  on  Crossley  engine,  7  to  8  p.m. 
Saturday,  January  10th.— Headquarters  will    be  opened  for  regimental 

business  only  from  10  a.m.  till  12  noon. 

(Signed)        F.  R.  Holt-White,  Capt.  R.E.,  Adjutant. 

For  Offioer  commanding  L.E.E. 


NOTES. 


Provisional  Orders. — The  B.  of  T.    has  issued  its 

usual  list  of  applications  for  provisional  orders  deposited  on  or 
before  December,  1913,  for  consideration  in  the  1914  session. 
Names  of  promoters  and  names  and  addresses  of  agents  appear  in 
tabular  form. 

International  Electrical  Congress,  San  Francisco, 

1915. — The  International  Electrical  Congress  is  to  be  held  at  San 
Francisco,  September  13th  to  18th,  1915,  under  the  auspices  of 
the  American  Institute  of  Electrical  Engineers  by  authority  of  the 
International  Electrotechnical  Commission,  and  during  the 
Panama-Pacific  International  Exposition.  Dr.  C.  P.  Steinmetz  has 
accepted  the  Honorary  Presidency  of  the  Congress.  The  delibera- 
tions of  the  Congress  will  be  divided  among  12  sections,  which  will 
deal  exclusively  with  electricity  and  electrical  practice.  There 
will  probably  be  about  250  papers.  The  first  membership  invita- 
tions will  be  issued  in  February  or  March,  1914.  Attention  is 
drawn  to  the  distinction  between  this  Electrical  Congress  and  the 
InternationHl  Engineering  Congress,  which  will  be  held  at  San 
Francisco  duriug  the  week  immediately  following  the  electrical 
congress.  The  engineering  congress  is  supported  by  the  Societies  of 
Civil,  Mejhnnieal  and  Marine  Engineers,  and  by  the  Institutes  of 
Mining  and  Electrical  Engineers,  as  well  as  by  prominent  Pacific 
Coast  engineers  who  are  actively  engaged  in  organising  it.  This 
Congress  will  deal  with  engineering  in  a  general  sense,  electrical 
engineering  subjects  being  limited  to  one  of  the  11  sections,  which 
will  include  about  12  papers,  treating  more  particularly  of  applica- 
tions of  electricity  in  engineering  work.  The  meeting  of  the 
International  Eleotrntechnical  Commission  will  be  held  during  the 
week  preceding  the  Electrical  Congress 


The  Electrical    Englneeri'   Ball,    1914 

standing  tin-  toon  -  1-1 1 >  >■  during  tb»i 

winter  season   make  thi  members  of  •!* 

Institutions  and  societies  and  to  o 
trioal    profeil  ion  ;i  in  I     ml 

Informal   evenings,   and    to  on     the    Eleotria  Ball 

oontinueg  to  hold   a  p]  the  real   a«  an 

evening   whin,   with    complete    onanimfl  themaelvee 

up  to  enjoyment,  and  forgel  for  the  time  being  that  there  are 
■noh  things  »h  professions  and  Industrie  How  representative 
the  hmotion  Is  may  be  gathered  from  the  following  lisrl  of  membra 
of  the  Committee  for  the  next  Ball,  which  li  to  take  place  at  the 
Hotel  Cecil  on  Friday,  February  20th  ThOM  who  1:ik<-  part  in  the 
evening,  and  in  the  organisation  of  the  arrangement! 
therewith,  do  so  with  the  idea  of  providing  an  i  ■■■■  mens 

of  such  a  class  and  character  an  is  afforded  bj   no  other  Qxt 
the  season,  and  in  this  they  have  hitherto  always  been  successful. 


Alabaster,  II. 
Anderson,  A.  Bruce 
Bailey,  F. 
Baldwin,  O.  H. 
Belfield.  It 
Berry,  H  H. 
Blunt,  W.  W. 
Bowden,  J.  H. 
Brown,  D.  A. 
Byng,  Leonard 
Callender,  T.  O. 
Colton,  C.  S. 
Davenport,  F.  R. 
Dobson,  Sydney 
Elder,  T.  C. 
Ferranti,  S.  Z.  de 
Fox,  E.  J. 
Garcke,  E. 
Gatehouse,  T.  E. 
Geipel,  K. 
Geipel,  Wm. 
Gray,  Jae. 


Gray,  R.  Kaye 
Hadley,  A.  E. 
Hawes,  F.  B.  O. 
Hill,  Charles 
Highfield,  J.  S. 
Hirst,  H. 

Holden,  Col  H.  Capel 
Hooper,  J.  P. 
Hunter,  C.  E. 
Kingsbury,  J.  E. 
Leaf,  H.  M. 
Lonsdale,  W.  S. 
MacKay,  H.  T.  S. 
Madgen,  W.  L. 
Matthews,  W.  Lee 
Mordey,  W.  M. 
McMahon,  P.  V. 
Murray,  Lee 
Nalder,  F.  H. 
Nash,  E   A. 
O'Meara,  Major 
Pearson,  Hugh  A. 


Railing,  M.  J. 

j,  Martin  F. 
Robinson,  Leonard  L. 
Rosenthal,  J.  H. 
Rowel  1,  P.  F. 
Rutherford,  W. 
Sharp,  Sydney 
Shepherd,  J. 
Siemens,  Alex. 
Sillar,  A.  M. 
Seholey,  H. 
Smith,  Frederic 
Sparks,  C.  P. 
Steinitz,  J.  J. 
Sutton,  G. 
Taite,  C.  D. 
Taylor,  J. 

Taylor,  Godfrey  M.  C. 
Wallis-Jones.  R.  J. 
Willcox.  F.  W. 
Wilson  Prof.  E.F.R.S. 
Wordingham,  C.  H. 


Exe/rxtire  Committee. — Baldwin,  O.  H.  ;  Fox,  E.  J.  ;  Madgen, 
W.  L.  ;  McMahon,  P.  V.  ;  Shepherd,  J.  ;  Wallis-Jones,  R.  J.  ; 
and  Wordingham,  C.  H. 

Hon.  Secretaries. — Alabaster,  H.  ;  Sillar,  A.  M. 

Hon.  Treasurer. — Kingsbury,  J,  E. 

Institution    and    Lecture  Notes. — Institution   of 

Civil  Engineers.  —  At  a  Students'  Meeting  on  December 
19th,  Mr.  W.  E.  Gurry,  Stud.Inst.C.E.,  read  a  paper  entitled 
"  Air  Filtration  and  the  Cooling  and  Ventilating  of  Elec- 
trical Machines."  The  chair  was  taken  by  Mr.  J.  S.  Highfield, 
M.Inst.C.E. 

Institution  of  Electrical  Engineers. — The  following  is 
the  programme  of  the  Newcastle  Local  Section  for  the  second 
half  of  the  session  1913-14  :  — 

January  12th.— "  British  Practice  in  the  Construction  of  High- 
Tension  Pole  Lines,"  by  D.  Welbourn. 

January  26'h. — "  Inductance  and  Inductance  Coils  for  Industrial 
Work,"  by  E.  F.  Hollis. 

February  9th. — "The  Need  for  a  Testing  Authority,"  by  W. 
Aitken.     (This  paper  will  be  read  privately.) 

February  23rd. — "  Some  Railway  Conditions  governing  Electri- 
fication," by  E.  T.  Smith. 

March  16th. — "  Suggested  Methods  of  Improving  the  Telephone 
Service,"  by  C.  Turnbull. 

April  6th  or  13th. — Address  and  Demonstration,  "Electric  Fur- 
naces," by  V.  Stobie. 

May  4th. — "  Electric  Heating  and  Cooking,"  by  W.  A.  Gillett. 

May  26th. — Annual  general  meeting.    Paper  to  be  decided  later. 

On  Friday,  the  19th  nit.,  the  Birmingham  Local  Section  held 
its  seventh  annual  dinner  at  the  Grand  Hotel,  Mr.  A.  M.  Taylor 
being  in  the  chair.  Among  the  guests  present  were  the  Lord 
Mayor  of  Birmingham  (Lieut. -Col.  Martineau),  Mr.  Hartnell,  chair- 
man of  the  Yorkshire  Section  I.E  E  .  Mr.  Home-Morton,  chairman 
of  the  Birmingham  Mechanical  Engineers,  and  others.  The  Cor- 
poration electric  supply  department  was  represented  by  Mr.  R.  A. 
Chattock.  A  most  enjoyable  evening  was  spent,  and  the  dinner 
was  followed  by  an  entertainment. 

The  toast  of  "  The  King "  having  been  duly  honomed,  the 
chaii  man  proposed  "  The  Institution  of  Electrical  Engineers."  He 
said  the  Institution  was  not  only  one  in  which  the  community  had 
great  confidence,  but  also  one  representing  many  interests.  There 
were  telegraph  and  telephone  engin<ers,  mains  engineers,  bulk 
supply  engineers,  and  tramway  engineers.  He  hoped  before  long 
to  see  the  general  electrification  of  the  main  long-distance  railway 
lines.  Besides  these  there  were  the  engineers  engaged  in  electric 
furnace  work  and  in  electrochemical  pro'-esse s,  as  well  as  manu- 
facturing engineers.  All  classes  were  equally  looked  after 
by  the  Institution,  and  were  united  by  a  common  bond  of 
interest.  The  Institution  was  originally  formed  to  deal 
with  telegraph  engineering,  but  is  range  of  subjects 
had  now  wdined  considerably.  S^me  of  those  present 
dealt  with  currents  so  enormous  that  they  could  melt  bars  of 
copper  and  steel,  while  some  others  dealt  with  the  feeble  cot-rents 
of  wireless  telegraphy.  He  wished  to  put  before  them  the  great 
quantity  of  work  that  fell  to  the  lot  of  the  President  of  such  an 
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Institution  as  the  I.E.E.  The  position  was  no  sinecure.  Apart 
from  his  own  consulting  work,  which  was  anything  but  small,  the 
President  had  to  perform  maDy  duties.  lie  presided  over  the 
meetings  of  no  fewer  than  28  Committees,  besides  bring  present 
at  the  various  meetings  at  which  papers  were  read.  The  speaker, 
therefore,  had  mu>-h  pleasure  in  coupling  with  the  toast  the  name 
of  Mr.  Duddell.  The  President,  in  responding,  said  he  felt  that  the 
Institution  had  the  interests  of  the  electrical  engineering  profes- 
sion at  heart.  With  regard  to  the  electrification  of  the  main  lines 
of  railway,  referred  to  by  the  previous  speaker,  the  I.E.E.  had 
arranged  for  a  series  of  papers  to  be  given  dealing  with  the 
difficulties  met  with,  and  the  best  wars  of  overcoming  them.  He 
hoped  to  see  the  cost  of  steam-generated  power  much  reduced 
in  the  near  future,  so  that  we  should  be  in  a  position  to  compete 
with  other  countries  where  cheap  water-power  was  obtainable, 
especially  in  the  electrochemical  and  electrometallurgical  manu- 
factures, and  thus  to  regain  what  little  ground  we  had  lost. 

Mr.  J.  F.  C.  Snell  (Vice-president  I.E.E),  in  proposing  "The 
Birmingham  Local  Section,"  said  that  in  Birmingham  the 
engineering  profession  had  many  interests.  Great  credit  was  due 
to  the  city  electrical  engineer,  Mr.  Chattock,  and  his  staff  for  the 
way  in  which  they  had  succeeded  in  reducing  the  cost  of  energy  in 
Birmingham.  The  local  sections  of  the  I  E.E  were  a  source  of 
strength  to  the  Association.  Dr.  A.  H.  Railing  replied  in  a 
humorous  vein.  He  assured  Mr.  Snell  that  they  took  a  lively 
interest  in  the  proceedings  of  the  Institution  in  London,  not  only 
when  they  agreed  with  them,  but,  as  in  the  case  of  the  revision  of 
the  I.E.E.  articles,  when  they  did  not.  The  speaker  said  that 
Birmingham  was  mo<t  favourably  situated  as  an  engineering 
centre,  with  cial  and  iron  close  at  hand  in  abundance.  It  was 
therefore  up  to  the  engineers  in  the  district  to  make  the  most  of 
their  advantages,  for  the  sake  of  Birmingham,  the  country 
generallv,  and  themselves. 

The  toast  of  "  Our  Guests "  was  then  proposed  by  Mr.  R.  A. 
Chattock,  who  thanked  the  previous  speakers  for  their  kind  refer- 
ences to  himself  and  his  staff.  He  said  that  cheap  electrical  power 
was  the  life-blo^d  of  the  nation,  without  which  it  could  not  hold  its 
own  against  other  countries.  He  himself  advocated  the  national 
centralisation  of  power,  and  considered  the  cost  of  generating  could 
be  much  reduced  therebv,  to  the  great  advantage  of  manufacturers. 
He  also  touched  upon  the  benefits  of  electric  accumulator  vehicles 
from  the  central  station  engineer's  print  of  view,  and  pointed  out 
that  the  charging  of  batteries  for  these  conveyances  would  provide 
a  useful  day  load.  The  Lord  Mayor,  in  reply,  said  that  in  his 
school  days  the  study  of  electricity  had  not  yet  penetrated  the 
public  schools,  and  he  therefore  looked  with  some  awe  upon  the 
controllers  of  this  mysterious  force,  but  felt  relieved  to  find  that 
they  had  dinner  ju-t  like  ordinary  people.  He  regarded  cheap 
electricity  as  a  means  to  attract  traders  to  the  city  and  to  abate  the 
smoke  nuisance. 

Mr.  Solomon,  in  a  brief  and  amusing  speech,  proposed  the  health 
of  "The  Chairman,"  Mr.  Taylor,  who  replied. 

The  procedings  closed  with  a  vote  of  thank*  to  the  local  hon. 
secretary,  Mr.  J.  D.  Morgan,  who  carried  out  the  whole  of  the 
arrangements  for  the  dinner. 

Association  of  Mining  Electrical  Engineers  —At  the 
monthly  meeting  of  the  East  of  Scotland  branch,  a  di-cusrion  was 
held  on  a  paper  contributed  by  Mr.  J.  P.  C.  Kivlen  on  "  The  Speci- 
fying and  Buying  of  Mining  Electrical  Plant."  Mr.  W.  A.  Wilson 
(British  Insulated  and  Helsby  Cables,  Ltd.)  said  it  was  suggested 
in  the  paper  that  cable  makers  should  manufacture  a  concentric 
cable  made  up  with  twin  or  multiple  cores.  If  the  demand  justified 
it  such  a  cable  would  doubtless  soon  be  available,  but  he  feared 
that  the  much-enhanced  price,  due  to  the  high  cost  of  manufacture 
— especially  of  small  quantities — would  nullify  any  technical 
advantage  it  might  have.  He  strongly  disagreed  with  the  author's 
opinion  respecting  the  use  of  paraffin  wax  for  filling  joint  boxes. 
Not  only  was  this  material  hygroscopic,  but  it  contracted  very 
considerably  on  cooling — shrinking  always  towards  that  portion 
which  remained  liquid  longest—with  the  result  that  the  wax 
shrank,  not  only  from  the  sides,  but  also  from  the  fittings  or  other 
heat-conducting  bodies  in  the  box,  so  that  should  water  enter  it 
found  a  clear  pathway  to  the  very  heart  of  the  cable  fittings. 
Serious  results  mn4  inevitably  happen  in  course  of  time  if  this 
material  were  emploved.  Sonne  little  time  after  paper  cables  were 
introduced,  the  use  of  pa'affin  wax  for  the  purpose  of  filling  end 
connections  and  so  on  was  absolutely  prohibited  on  a'count  of  the 
unfortunate  results  obtained.  Mr.  Sutcliffe  (Messrs.  Siemens 
Br  ithnr-)  maintained  that  if  some  rigid  form  of  specification  was 
scrupulously  followed,  it  would  be  to  the  mutual  interest  of  users 
and  manufacturers.  The  discussion  was  adjourned  till  next 
meeting. 

At  a  meeting  of  the  Yorkshire  Branch,  at  L^eds,  a  paper  on 
'■  The  Choice  of  Electrical  Machinery  for  Use  in  Mines,"  by  Mr. 
J.  P.  C.  Kivlen,  was  read  and  discussed. 

Under  the  auspices  of  the  West  of  Scotland  Branch,  a  public 
meeting  of  all  those  interested  in  the  handling  of  colliery  electrical 
plant  was  held  in  Hamilton  Town  Hall  on  December  20th.  Mr. 
I).  M.  Mowat,  general  manager  of  the  Summerlee  Coal  Co.,  who 
presided,  said  that  the  Association,  which  was  formed  in  1909,  had 
already  a  rmmbrrship  of  1.100  in  10  branches  throughout  Britain, 
the  West  of  Scotland  Branch  being  the  strongest  of  all,  with  250 
members.  Mr.  Alex.  Anderson,  president  of  the  Association, 
delivered  a  lecture  on  the  "  Transmission  of  Electricity,"  and  an 
interesting  discussion  followed. 

Battersea  POLYTECHNIC,  S  W.— A  courpe  of  advanced  lecture* 
on  "Generating  Stations,"  by  Mr.  W.  H.  Patchell,  has  been 
arranged  to  take  place  on  the  following  Mondays,  at  7. HO  p  m. :  — 
January  9th,  20th,  February  2nd,  9th,  16th.  The  lectures  will 
oover  the  following  ground  :— Generating  Station  Design — Ohoice 


of  site — Choice  of  system  ;  Prime  Movers.  Steam — Reciprocating 
Engines,  Turbines  ;  Steam  Auxiliaries ;  Steam  Boilers — Gas 
Engines — Oil  Engines  ;  Electric  Generators  ;  Lay-out  of  small 
Station  for  Lighting  and  Power  Supply  ;  Lay-out  of  Large 
Generating  Station.  The  lectures  are  intended  for  advanced 
students.     Admission  is  free,  and  no  tickets  are  required. 

Society  of  Engineers  (Inc.) — The  Council  may  award  in 
1914  a  premium  to  the  value  of  £10  10s.,  for  an  approved  essay  on 
"  The  Status  of  the  Engineering  Profession."  The  competition  is 
open  to  all  ;  particulars  can  be  obtained  from  the  Secretary, 
17,  Victoria  Street,  Westminster.  The  last  date  for  receiving 
essays  is  May  30th,  1914. 

Appointments    Vacant. — Junior    shift    engineer,  for 

Southport  Corporation  (26s.)  ;  shift  eneineer,  A.C.  power  station, 
for  Reigate  Corporation  (28-.);  assistant  electrical  engineer,  age 
26-33,  for  Singapore  Municipality  ($250  month)  ;  substation  shift 
engineer,  for  Bristol  Corporation  (35s.)  ;  car-shed  superintendent, 
for  Falkirk  and  District  Tramways  Co.  (£2  10s.).  Particulars  are 
given  in  our  advertisement  pages. 

Fatality. — On  Saturday  an  inquest  was  opened  at  Foles- 

hill,  Saffs,  on  the  bodv  of  George  Oliver  Randle,  23  an  assistant 
electrician  at  Exhall  Colliery,  who  was  killed  electrically  whilst 
at  work  thme  on  December  23rd. 

Dr.  L  Orton  stated  that  he  was  called  to  the  workings  of  the 
colliery  and  saw  the  body  of  the  deceased.  Workmen  were  trying 
artificial  respiration,  although  the  man  had  been  dead  two  or  three 
hours.  He  found  an  abrasion  on  the  inside  of  the  right  thumb 
and  on  the  back  of  the  fingers  of  the  right  hand.  The  left  hand 
was  unmarked,  but  the  face  was  pallid  and  the  pupils  were  dilated. 
From  the  appearance  of  the  remains  the  witness  concluded  that 
death  was  due  to  electrical  shock.  On  examining  the  cable  which 
deceased  was  said  to  have  been  splicing,  he  found  that  the  whole 
of  the  strand  had  been  severed.  The  cable  was  cased,  but  the 
copper  wire  was  protruding  some  inchf  s  at  either  end,  and  it  was 
evident  that  the  man  was  making  a  joint. 

Mr.  W.  Johnson,  jun.,  representing  the  Warwickshire  Miners' 
Association,  thought  it  would  be  better  to  postpone  the  proceedings 
until  the  various  representatives  were  present. 

A  juryman  asked  if  there  were  any  india-rubber  gloves  which 
the  deceased  could  have  used  while  splicing  the  cable. 

The  Coroner  :  We  shall  get  that  at  the  adjourned  inquiry.  The 
question  is  a  proper  one.  For  this  work  proper  gloves  and  mats 
should  be  provided. 

The  inquiry  was  adjourned. 

Copper.—  Messrs.  Merton's  statistical  circular  gives  the 

situation  on  December  15th  (mid-month).  On  that  date  English 
stocks  showed  a  loss  of  84  tons  for  the  fortnight,  and  French 
stocks  an  increase  of  160  tons.  Afloat  from  Chile  the  quantity 
was  less  by  325  tons,  and  from  Australia  by  650  tone.  What  are 
generally  known  as  European  supplies  show,  therefore,  a  decrease 
of  899  tons  on  the  fortnight ;  including  Rotterdam,  Hamburg  and 
Bremen  and  estimates  for  other  European  ports  the  decrease  is 
669  tons.  The  three  German  ports  show  interesting  figures,  being 
altogether,  at  the  present  time,  5,637  tons. 

Supplies  for  the  fortnight  show  North  America-  low,  Spain  and 
Portugal  above  the  average,  Chile  shipments  just  on,  and  Australian 
rather  above  the  average.    Total  deliveries  low. 

American  stocks  had  much  appreciated  during  November,  to 
the  extent  of  6  859  tons.  The  world's  supply  without  Holland  and 
Germany  for  the  same  date  showed  42  877  tons,  an  increase  of 
6,989  over  the  figure  for  the  end  of  October.  The  total  visible 
supply  is  given  (end  of  November)  as  48,154  tons,  or  an  increase 
of  7.789  tons  .during  the  month. 

\-Ray    Developments. — It  is    reported   that  a  new 

method  of  generating  X-rays  has  been  discovered  by  Dr.  W.  D. 
Coolidge,  of  the  General  Electric  Co.,  U.S.A.  A  new  type  of  tube 
is  employed,  and  the  rays  produced  are  extremely  powerful  com- 
pared with  those  obtained  by  the  ordinary  methods,  while  they  are 
under  complete  control. 

Electric  Hair  Brushes. — Referring   to  an  inquiry  in 

our  last  issue,  the  Light  Electric  Motor  Co ,  Ltd.,  of  Meads  Lane, 
Seven  Kings,  Essex,  inform  us  that  they  are  the  makers  of  Maclean's 
patent  riectric  hair  brushes.  The  company  entered  into  an  agree- 
ment with  the  late  John  Maclean  in  1905,  for  the  purchase  of  his 
patent  electric  motor  hair  brush  and  other  electric  specialties  ;  the 
death  of  Mr.  Maclean  (who  was  at  the  time  managing  director  of 
the  company)  took  place  in  1906,  but  the  machine  is  still  called  by 
some  "  Maclean's  motor  hair  brush." 

Educational     Xotes. — Northampton      Polytechnic 

Institute. — A  special  course  of  six  lectures  on  "Secondary 
Batteries,"  by  Mr.  W.  R.  Cooper,  will  be  delivered  on  Wednesday 
evenings,  commencing  January  28th.  A  special  course  of  lectures 
and  laboratory  work  on  "Radio-Telegraphy,"  hy  Mr.  E.  F.  Perrin, 
will  al-o  be  delivered  on  Monday  and  Thursday  evenings,  from 
Jan  nary  26th  to  May  14th. 

Crystal  Palace  School  of  Practical  Engineering— The 
new  course  will  commence  on  Wednesday,  January  7th.  Particulars 
are  given  in  our  advertisement  pages. 

Kino's  College  Faculty  of  Enoineerini-;.  —  Soec'al 
advanced  courses  are  arranged  in  "  Irrigation,"  by  Mr.  N.  F. 
Mackenzie,  for  Thursdays,  at  6  p.m.,  commencing  January  15th, 
and  in  "  Thermo-dynamics,"  by  Mr.  J.  Swinburne,  for  Fridays,  at 
6  p.m.,  commencing  January  30th.  First  lecture  free  to  publio 
Particulars  are  given  in  our  advertisement  columns. 
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The  I.E.!].  Annual  Dinner.*— The  annual  dinner  of  the 

Institution  "i  ESleotrioal  Engineers.  It  bo  be  held  on  Thursday, 
Fobrunry  Oth,  in  the  Grand  Hull,   Hotel  Cecil. 

Legal. —  Dublin    Counts     Counoil    /■.    PosiMi  pbr- 

Genehal. — Mr.  Justice  Dodd  has  given  judgment  in  the  Dublin 
Courts  in  favour  of  the  defendant  in  the  olaim  i >>  the  Dublin 

County  Council  (si  c  Kue.  lih,,  December  12th,  l'.iCt,  page  Ufil) 
that  the  Postmaster-General  was  bound  to  onrry  out  the  Bgreement 
entered  into  with  the  Council  by  tho  National  Telephone  Co.  to 
supply  telephone  connections  and  apparatus  to  the  otlices  of  the 
secretary  of  the  Council,  the  county  surveyor  and  the  solicitor  to 
the  Council.  His  Lordship  held  that  the  I'ostniaster-General  was 
not  bound  by  the  conditions  and  stipulations  formerly  binding  on 
the  Telephone  Co. 


OUR    PERSONAL    COLUMN. 

2he  Editors  invite    electrical  riit/inecrs,   whether   Connected   with    the 

technical  or  the  commercial  side  of  the  profession  and  industry, 

also  electric  tramway  and  railway  officials,   to  keep  leaders  of  the 
ELECTRICAL  REVIEW   posted  as  to  their  increments. 


Central     Station     Officials.— On     December    20th, 

Mr.  J.  W.  Bcaucbamp,  engineer  and  manager  of  the  West  Hum 
Corporation  electricity  supply,  presented  Mr.  W.  T.  Hkllahy, 
late  superintsndent  of  the  Representatives'  Department,  with  a 
marble  clock,  on  behalf  of  the  staff  and  employes,  on  the  occasion 
of  his  leaving  to  take  up  his  appointment  as  assistant  sales 
manager  for  the  Sunderland  electricity  undertaking.  Mr. 
Beauchamp  made  brief  reference  to  the  good  work  done  by 
Mr.  Hellaby  in  furthering  the  interests  of  the  sales  department, 
and  Mr.  Hellaby  suitably  responded.  In  the  evening  a  farewell 
dinner  was  given  to  Mr.  Hellaby  at  Frascati's  Restaurant. 
Mr.  F.  Farndon,  sales  manager  of  the  West  Ham  Corporation 
electricity  undertaking,  presided,  and  among  the  visitors  were 
Mr.  Councillor  Kensett ;  Messrs.  Sumner  Smith  (the  British 
Electric  Equipment  Co.,  Ltd.")  ;  W.  E.  Bull  (Falk,  Stadelmann  &Co., 
Ltd.)  ;  E.  P.  Barfleld  (the  Edison  &  Swan  Electric  Light  Co.,  Ltd.)  ; 
Mr.  Bardell  (Siemens  Bros.  Dynamo  Works,  Ltd.)  ;  Messrs. 
Goldby  and  Yates  (Messrs.  Gillespie  &  Beales,  Ltd ),  and  Mr. 
Clark  (of  Johnstone  &  Cumbers),  Sugar  House  Lane,  Stratford. 

The  marriage  took  place  on  December  22nd,  at  St.  John's 
Episcopal  Church,  Perth,  of  Me.  R.  S.  Smith,  shift  engineer  at 
Perth  Electricity  Works,  to  Miss  Isabella  Powrie. 

Mr.  W.  Geo.  Stock  has  been  appointed  assistant  engineer  at  the 
electricity  works,  Hindhead. 

Mb.  Alex.  Fbaseb,  electrical  and  mechanical  engineer,  Aber- 
deen, has  been  appointed  sales  engineer  for  Scotland  for  Messrs. 
Siemens  Brothers  Dynamo  Works.  Glasgow  will  be  his  head- 
quarters. Mr.  Fraser  has  held  for  the  past  three  years  the  position 
of  engineer-in-charge  at  the  power  station  of  the  Glasgow  Cor- 
poration electricity  department. 

Mr.  H.  E.  Munday,  of  Devonport  Dockyard  electric  power 
station,  has  been  appointed  charge  engineer  at  the  Cheltenham 
Corporation  electricity  works. 

Mr.  Percy  Hale,  who  is  leaving  the  Buxton  electricity  works 
to  take  up  another  appointment,  has  been  presented  by  the  staff 
with  a  fountain  pen.  The  presentation  was  made  by  Mr.  G.  W. 
Botting,  chief  assistant. 

The  Faversham  T.C.  has  appointed  Mr.  G.  Summerville. 
borough  electrical  engineer,  to  supervise  all  the  electrical  machinery 
at  the  sewage  ejector  and  main  pumping  stations  at  a  salary  of 
£20  a  year,  with  a  grant  of  £20  for  services  already  rendered. 

The  Morecambe  T.C.  has  appointed  Mr.  A.  W.  Annetts  as  elec- 
trical engineer  at  a  salary  of  £lo0  per  annum,  and  to  retain  for 
three  months,  at  a  monthly  salary  of  £3  3s.,  the  services  of  Mr.  L.  B. 
Hogarth,  who  is  leaving  for  Whitehaven,  as  advisory  engineer. 

The  Erith  U.D  C.  has  decided  to  increase  the  salary  of  the  elec- 
trical engineer  and  tramways  manager  from  £350  to  £400  per 
annum  as  from  November  17th. 

The  Newport  (Mon.)  Electricity  Committee  has  granted  a  bonus 
of  25  guineas  to  the  borough  electrical  engineer  (Mr.  Nichols 
Moore),  and  10  guineas  to  the  deputy  engineer  (Mr.  Thaine)  in 
recognition  of  services  rendered  in  installing  the  new  plant.  A 
sum  of  25  guineas  is  to  be  divided  amongst  the  workmen. 

Stoke-on-Trent  T.C.  nas  appointed  Mr.  P.  D.  Wright,  of  Paisley, 
as  switchboard  attendant  at  the  Stoke  works. 

When  a  recommendation  was  made  at  the  last  meeting  of  the 
Dunkalk  Urban  Council  that  Mr.  J.  M'Entee,  Belfast,  be  appointed 
assistant  electrical  engineer  at  an  Initial  salary  of  £100  a  year,  Mr. 
J.  M.  Johnson  protested  against  the  "  over-wi  ighting  of  the  elec- 
tric undertaking  by  the  creation  of  jobs.''  Mr.  P.  A.  Spalding, 
chief  engineer,  said  there  was  no  electric  station  in  the  kingdom 
■with  the  same  output  as  Dundalk  that  had  not  the  services  of  an 
assistant  engineer.    The  appointment  was  carried  by  10  votes  to  3. 

Mr.  A.  J.  Beckett,  borough  electrical  engineer  at  Bridlington, 
has  resumed  his  duties  on  recovery  from  an  illness.  At  a  meeting 
of  the  T.C.  on  December  22nd,  the  Mayor  expressed  gratification  at 
seeing  Mr.  Beckett  in  his  place  again,  and  expressed  a  hope  that  he 
would  soon  be  quite  restored  to  health. 

Mr.  E.  S.  Riley,  of  Hull,  has  been  appointed  assistant  on  the 
engineering  staff  at  the  Walthamstow  electricity  works,  at  a  salary 
of  £150  per  annum.  Mr.  A.  D.  Axford,  of  Dover,  has  also  beeu 
appointed  assistant  in  the  department's  showroom. 

Mb.  J.  Fitzgerald,  after  eight  years'  service  with  the  Bristol 
Corporation  electricity  department  at  assistant  engineer  in  various 
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General.— On     Saturday,     December    20th,    at    the 

Guernsey  State  Telephone  Offices  practically  the  whole  telephone 
staff  and  Council  were  present  at  an  interesting  function  Tho 
first  retiring  president  of  the  Council,  MaiouGkni  i.  si.  I 
Mainguy,  was  presented  with  a  souvenir  as  a  token  of  the 
appreciation  in  which  he  has  been  held  by  the  Council  and  staff 
during  his  15  years'  chairmanship  of  the  department.  Major- 
General  Mainguy,  it  is  stated,  was  the  promoter  and  main  mover 
iu  the  scheme  for  providing  Guernsey  with  a  State-owned  tele- 
phone system.  The  chair  was  occupied  by  Jurat  J.  Eiten  de 
Jersey  (the  actual  president),  and  an  appropriate  addres-i  was  made 
by  Mr.  R.  McLean,  the  resident  manager  and  engineer,  respecting 
the  history  of  telephony  in   Guernsey,  and  the  important  service 


k 


Guernsey  Telephone  Presentation.    The  Right-hand  Illus- 
tration shows  the  Ear-piece  and  Mouth-piece  Removed. 

rendered  in  connection  with  it  by  Major-General  Mainguy,  and 
expressing  the  great  regret  of  all  that  he  had  decided  to  retire 
from  the  presidency  of  the  Telephone  Council.  Jurat  de  Jersey 
then  presented  a  wallet  containing  a  telephone  handset  of  novel 
and  ingenious  design — comprising  a  timepiece,  barometer  and 
thermometer.  We  give  illustrations  showing  this  unique  present, 
the  metal  parts  of  which  are  in  oxidised  silver,  the  whole  set 
being  mounted  on  a  walnut  base. 

Dr.  Emil  Rathenau,  the  moving  spirit  of  the  Allgemeine 
Electrioitiits  Gesellschaft,  of  Berlin, celebrated  his  7o:h  birthday  on 
December  11th  last.    Congratulations  ! 

Mr.  Roland  F.  Hughes,  at  present  with  Messre.  Chamberlain 
and  Hookham,  Birmingham,  has  received  an  appointment  as  chief 
tester  in  the  meter  and  instrument  department  of  the  British 
Westinghou8e  Co.,  Ltd.,  Manchester. 

I  Mb.  Day,  of  the  electrical  department,  Surrey  Commercial 
Docks,  Port  of  London  Authority,  has  been  presented  with  an 
electrical  engineerirg  dictionary,  on  the  occasion  of  his  resigning 
to  take  up  the  position  of  electrician  at  the  University  of  Hong 
Kong. 

We  read  in  the  Times  that  Pbof.  Silvanus  P.  Thompson  haa 
been  electtd  a  corresponding  member  of  the  Academy  of  Sciences 
of  Bolcgna. 

According  to  the  Canadian  Electrical  News,  Prof.  L.  A.  Herdt, 
of  McGill  University,  has  been  appointed  by  the  city  of  Quebec  to 
advise  on  electrical  conditions  in  that  city. 

It  is  stated  in  a  daily  paptr  that  Mr.  Thomas  Parker  is 
resigning  his  seat  on  the  board  of  the  Metropolitan  Railway  Co, 

Just  as  we  go  to  press  the  list  of  New  Year  Honours  is 
announced.  A  baronetcy  has  been  conferred  upon  Mr.  Wm. 
Beardmore,  chairman  of  the  well-known  firm  of  engineers, 
&c. — Wm.  Beardmore  &  Co.,  Ltd.  ;  the  honour  of  knighthood 
has  been  conferred  upon  Pbof.  Ernest  Rutherford,  F.R.S., 
of  Manchester  University,  whose  brilliant  work  in  chemical  science, 
and  particularly  his  researches  in  radio-activity,  are  well  known 
to  our  readers  ;  geological  science  is  honoured  by  the  appointment  of 
Sir  Archibald  Geikie  to  the  Order  of  Merit  ;  Mr.  W.  T.  Franks, 
Comptroller-General  of  Patents,  &c ,  is  made  a  C.B.  in  the  Civil 
Division  ;  and  Mr.  IT.  F.  Winiour,  Director  of  the  Board  of  Trade 
Exhibitions  Branch  is  in  the  Foreign  Office  honours  for  appoint- 
ment as  a  C.M.G.  To  all  of  these  we  offer  our  hearty  congratu- 
lations. 

Will.— The  late  Sm  W.  H.  Bailky  left  £«8,318  grow 
and  £37,301  net  personalty, 


28 


THE    ELECTRICAL    REVIEW.     [Voi.74.  No.  i,884,  jaotaby  a,  1914. 


NEW    COMPANIES    REGISTERED. 


British  Central  Elect rieiil  Co.,  Ltd.  (132,78s-).— This  com- 
pany was  registered  on  December  15th,  with  a  capital  of  £3,000  in  £1  Bhares, 
to  take  over  the  business  carried  on  by  K.  8.  Conradi  and  J.  V.  Conradi  at  0-8, 
Rosebery  Avenue.  E.C.,  as  the  "  British  Central  EU-otrical  Co.,"  and  to  carry 
on  the  business  of  eleotrioal  engineers  anrt  oontraotors,  suppliers  of  electricity, 
eleotric  mamiUcurers,  dealers  in  eleotrio,  magnetio  and  galvanic  apparatus, 
4c.  The  subscribers  (with  one  share  eaoh)  are :— E.  B.  Conradi,  6  and  8,  Rose- 
bery Avenue,  E.G.,  e'ectrioal  engineer;  J.  P.  Conradi,  6  and  8,  Rosebery 
Avenue,  R.C.,  electrical  engineer,  lvivato  oomptny.  E.  R.  Conradi  and  J.  P. 
Conradi  are  permanent  governing  directors,  subject  to  holding  three-fifths  of 
the  ordinary  share  oapital.    Registered  by  J.  Hands,  S7,  Oresbam  Street,  E.G. 

Trans-Oceanic  Wireless  Telegraph  Co.,  Ltd.  (132,843).— 

Registered  December  17th,  by  Coward  &  Hawksley,  8ons  &  Chance.  80,  Mincing 
Lane,  E.G.  Capital,  £200,000,  in  £1  shares.  Objeots  :  To  acquire  from  Mar- 
coni's Wireless  Teleg'aph  Co.,  L'd.,  oertaln  lands,  hereditaments  and  rights  in 
the  counties  of  Carnarvon  and  Merioneth,  together  wiih  the  wireless  station 
In  course  of  erection  thereon,  and  a  sole  licence  to  use  the  patents  of  the 
vendor  company  for  purposes  of  direct  wireless  communication  between  Great 
Britain  and  certain  stations  in  the  U.S.A.,  to  work,  carry  on,  develop  and  turn 
to  account  the  said  property,  rights,  station  and  licence,  to  carry  on  the 
business  of  proprietors,  managers  of  and  dealers  in  telegraphic  and  telephonic 
works,  systems,  lines,  stations  and  exchanges,  electrloians.  manufacturers, 
generators,  accumulators,  suppliers  and  distributors  of  electricity  for  tele- 
graphic and  telephonic  communications  (whether  wireless  or  otherwise)  and 
lor  lighting,  heating,  traction  and  motive  power  purposes,  receivers,  trans- 
mitters, carriers  and  distributors  of  telegraphio  and  telephonic  messages, 
telegrams,  news  and  in'elligenoe.  managers  cmduotorn  and  performers  of  all 
business  and  service  connected  therewith,  and  with  telegraphio  and  telephonio 
communications,  &c.  The  signatories  (with  one  -hare  each)  are  :— H.  W.  Allen, 
61,  Braxted  Park.  Btreotham  Common,  S  W.,  charter- d  Beoretary ;  H.  W. 
Corby,  81,  Cer-ile  Park,  Crouch  Hill,  N.,  chartered  secretary.  Private  company. 
The  first  directors  (to  be  not  less  than  three  or  more  than  10)  are  Guglielmo 
Marconi,  Marconi  House,  Strand,  W  C. ;  Godfrey  Charles  Isaacs,  7,  Hanover 
Terrace.  Regent's  Park,  N.W.;  Capt  H.  R.  Hankey,  7.  Charlby  Grove.  Ealing, 
W.:  and  M.  A  B  auns'ein,  Norfolk  House,  Norfolk  8treec,  W.O.;  qualification, 
£100;  remuneration,  £2.000  per  annum,  and  a  further  £500  per  annum  for 
every  5  per  cut.  dividend  in  excess  of  7  per  cent,  (maximum  in  any  year 
£3,000)  divisible.     Registered  office,  Marconi  House,  Strand,  W.C. 

Colston    Electrical  Works,  Ltd.   (1«2, 853).— This  company 

was  registerf  a  on  December  18tb.  with  a  capital  of  £3.500  in  £1  shares  (1,000 
6  per  cent,  cumulative  preference),  to  take  over  the  basiness  of  elecirioal 
engineers  carried  on  by  G.  J.  T  J.  Parfltt  and  W  J.  Webber,  as  "  Parfltt, 
Webbe-  &  Co.,"  at  9  10,  Denmark  Street,  Bristol.  The  subscribers  (with  one 
share  each)  are  :— E.  W.  Brook.  Priory  Road,  Keyntham,  glass  tile  manu- 
facturer;  A.  E.  Pinoh.  57,  Orchard  Street,  Weston  sup  <r-Mare,  electrical 
engineer.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  seven  ;  the  first  are  Miss  H.  L.  W.  Parfltt,  E.  W.  Brock 
and  A.  E  Finch.  Registered  by  Wansboroughs  &  Cj.,  Lion  Chamb3rs, 
Broad  Street,  Bristol. 

Aladdin   Lamp  Syndicate,   Ltd.  (132.887).— This   company 

was  registered  on  December  19th.  with  a  capital  of  £3,000  in  2,700  ordinary 
shareB  of  £1  each,  and  6,000  deferred  nhareB  of  Is.  each,  to  acquire  from  Baron 
Adolphe  Ott  von  Batorkez  und  Verinkhaz,  of  3,  Perham  Road  West 
Kensington,  inventions  relating  n)  to  a  machine  for  cutting  glass  bulbs,  and 
for  regenerating  electtlc  and  other  lamps  ;  and  ()»)  to  an  improved  metallic- 
filament  lamp,  both  protected  bv  French  patents.  The  subscribers  (with  one 
share  each)  i  elude  G.  P.  Almond,  Avooa  Ledge.  Village  Road,  Middlesex, 
mining  engineer.  Private  company.  The  directors  are  to  number  not  less  than 
two  or  more  than  five,  rtaron  Adolphe  Ott  may  either  beoome  a  director,  or 
nominate  one  director;  G.  P.  Almond  signs  as  a  direotov.  Registered  office, 
6,  Moorgate  8treet,  E.C. 

Electrical    Services,    Ltd.    (132.856).— This    company    was 

registered  on  December  18,h  with  a  capital  of  £1,000  in  £1  shares,  to  carry  on 
the  business  of  electrioal.  mechanioal  and  motor  engineers,  manufacturers  of 
and  dealers  in  motor  vehicles,  mechanical,  electrical,  magnetic,  telegraphic, 
telephonic  and  other  appliances,  Sc.  The  subscribers  (wth  one  share  each) 
are :— E.  Muff,  9.  Aldermanbury,  Bradford,  stuff  manufacturer;  L.  V.  B, 
Burrows,  50.  Horton  Lane,  Bradford,  electrical  engineer.  Private  company. 
The  number  of  directors  is  not  be  less  than  two  or  more  than  five;  the  first 
are  not  named.  Solicitor,  C.  T.  Rhodes,  3,  Commercial  Street,  Halifax, 
Registered  office,  48,  Tunbridge  Road,  Bradford. 

TVessex    Engineering    Co.,     Ltd.    (132.916)  —  Rp^istered 

December  19th,  with  a  capital  of  £20,000  in  £1  shares,  to  acquire  certain  British 
and  foreign  patent  rights  of  and  relating  to  improvements  in  internal  com- 
bustion engines  together  with  the  plans,  drawings,  models,  moulds,  appliances 
and  oth»r  accessories,  to  carry  on  the  business  of  manufacturers  <  f  and 
dealers  in  motor  cars,  carriages,  cyoles,  omnibuses,  tramears,  airships  and 
other  vehicles  for  aerial  navigation,  gasoline,  oil,  petrol,  electric  and  steam 
engines  Sc..  and  to  adopt  agreements  (a)  with  the  B  and  D.  Syndicate, 
Ltd  ,  M.  E.  Dunscombe.  F.  B.  Bond  and  H.  J.  Howard  relating  [inter  alia) 
to  the  acquisition  of  certain  patents,  inventions  and  rights  referred  to  therein, 
and  (o)  with  Prof.  W.  Morgan  relating  to  management.  Minimum  cash  sub- 
scription, seven  shares.  The  first  directors  are  the  Hon.  E.  Fielding,  A.  A. 
Allen,  M  P..  Prof.  W.  Morgan,  B.Sc,  J.  A.  Bartlett  and  W.  Yatman  ;  quali- 
cation,  £101.  Registered  by  Warren,  Murton  and  Miller,  45,  Bloomsbury 
Square,  W.C. 


United  Electric  Tramways  of  Monte  Video,  Ltd.— The 

Court  haa  ordered  that  the  particulars  filed  on  January  18th,  1909,  of  a  series 
of  debentures  ceated  by  the  company,  be  reotifl-d  by  the  substitution  of  the 
figures  "  £  100,000  "  in  lieu  of  "  £200,000,"  (The  figures  related  "  to  the  amount 
of  the  present  issue.") 

Magneta  Time  Co.,   Ltd.— Debenture   dated   December  10th, 

1913,  to  secure  £500,  charged  on  the  company's  undertaking  and  property, 
present  and  future,  inoluding  uncalled  oapital.  Holder  :  MisB  M.  D.  Fox,  103, 
Philbeach  Gardens,  B.W. 

New  Phonopore   Telephone   Co.,   Ltd.    (44,654).— Capital, 

.1110,000  in  £1  shares  (9,000  ordinary  and  1,000  founders);  return  dated 
November  14th,  1913;  7,141  ordinary  and  1,000  founders'  shares  taken  up,  £1 
per  share  called  up  on  6,741  ordinary,  £6,731  paid,  leaving  £10  in  arrears; 
£1  400  considered  as  paid  on  400  ordinary  and  1,000  founders'.  Mongages  and 
charges:  At  date  of  return,  £3,700;  since  registered;  mortgage  for  £500  and 
further  advances  not  exceeding  £1,600. 

Venezuela  Telephone  and  Electrical  Appliances  Co.,  Ltd. 

(31,30 ').  -Capital,  £85,000  in  70,000  ordinary  shares  of  £1  each  and  1.600  pre- 
ference shares  of  £10  eaoh.  Return  dated  December  2nd,  1913  70  000  ordinary 
and  860  preference  shares  taken  up,  £1  per  share  called  up  on  13,494  ordinary 
and  £i0  on  860  preference,  £22,094  paid.  £56  606  considered  as  paid  on 
66.536  ordinary.     Mortgages  and  charges  :  £200,000. 

New  St.  Helens  and  District  Tramways  Co.,  Ltd.  (59,426).— 

Capital,  £160  600,  in  20,i'O0  preference  and  10.000  ordinary  shares  of  £5  each. 
Return  dated  November  1  I'll,  1913,  15,980  preference  and  9.000  ordinary 
shares  taken  up,  £5  per  share  called  up,  £125,410  paid,  including  £510  on 
1,020  forfeited  shares.     'Mortgages  and  ohargea:  Nil. 

Electric  Reduction  C  •.,   Ltd.   (54  724)  —Capital,  40,000    in 

16,200  preference  and  23.8 10  ordinary  shares  cf  £1  each.  Return  dated  Novem- 
ber 13th,  1913,  all  sha-es  taken  up,  £1  per  share  called  up  on  13,000  prefer- 
ence, £13,000  paid,  £27,000  oonslaered  as  paid  on  3,200  preference  and  28,800 
ordinary.    Mortgages  and  charges:  £5,000. 

W.  Sisson  &  Co.,  Ltd.  (82,295).— Capital,  £25  000  in  £1  shares 
(5.00H  pref.,  18,000  ord  ,  and  7,000  def.) ;  return  dated  September  16th,  1918; 
8,375  pref.,  11.701  ord..  and  7,000  def.  shares  taken  up  ;  £1  per  share  called  up 
on  3  375  pref.  and  6,251  ord. ;  £9,626  paid ;  £12,460  considered  as  paid  on 
5.450  ord.  and  7,000  def.  Mortgages  and  charges  :  Bank  overdraft  limited  to 
£5,000  (actual  amount  at  date  of  return,  £4  615  lid.). 

Chesham  Electric  Light  and  Power  Co.,  Ltd.  (90,833).— 

Capital,  £25,100  in  £1  shares;  return  dated  September  8th,  1913;  15,007 
shares  taken  up;  £7  paid;  £15,000  considered  as  paid.  Mortgages  and 
charges  :  £10,000. 

Delhi  Electric  Tramways  and  Lighting  Co.,  Ltd.  (88,758). 

— Is^ue  on  D^oember  15th,  1918,  of  £1,500  "bearer"  debs.,  part  of  a  series  of 
which  particulars  have  already  been  filed. 

Cross  &  Cross,  Ltd.  (105,754).— Capital,  £2.000  in  £1  shares. 
Return  dated  July  2nd  (filed  September  27th),  1913.  920  shares  taken  up, 
£765  paid.    £155  considered  as  paid.    Mortgages  and  charges :  £600. 

Yarmouth  (IW.)  Electricity  Supply  Co.,  Ltd.  (56.884).— 

Capital,  £5,000  in  £5  shares.  Return  dated  October  29th,  1913.  361  shares 
taken  up.     £1,805  paid       Mortgages  and  charges:  Nil. 

Brown,  Borerl  &  Co.,   Ltd.  («9,l 67V— Capital,    £50,000    in 

£5  shares  (1,500  "  A  "  and  8,500  "  B  ");  return  dated  December  6th,  1913;  all 
shares  taken  up;  15s.  p-r  share  called  up  on  8  500  "B"  £6,375  paid;  £7,600 
considered  as  paid  on  1,500  "  A."    Mortgages  and  charges:  Nil. 

Consolidated  Signal  Co.,  Ltd.  (71,141).— Capital,  £425.000 

in  £1  shares  (220 .000  pre!  and  205,000  ord  ) ;  return  dated  December  9tb,  1913; 
214,196  p'ef.  and  150  548  ord.  share- <  taken  up:  £1  per  share  called  up  on 
24  999  pref.  and  27  840  ord.;  £52,839  paid;  £311,904  considered  as  paid  on 
189,196  pref.  and  122,708  ord.  :  mortgages  and  charges  :  Nil. 

Feld  Bros.  &  Co.,  Ltd.  (105,577)— Capital,  £5,000  in  £1 
shares;  return  dated  October  7th,  1913;  1,402  shares  taken  up,  £402  paid; 
£1,000  considered  as  paid.    Mortgages  and  charges  ;  Nil. 

Dick,  Kerr  &  Co.,  Ltd*.   (63,407).— Capital,  £650.000  in   £1 

shares  (S60.U00  pref  ).  Return  rlaicd  Ootober  23rd,  1918.  305,000  pref.  and 
260,000  ord.  shares  taken  up.  £565.001  considered  as  paid.  (Previous  returns 
have  erroneously  stated  £265,000  paid  on  pref.,  and  £300,000  considered  lad 
on  ord.).    Mortgages  and  charges:  £211,000. 

Frederick    Hraby  &   Co.,  Ltd.  (2  537C).— Capital,  £400,000 

in  37.500  ord.  and  2,500  pref.  shares  of  £10  each.  Return  dated  September 
2nd,  1913  tilled  November  25th).  27,500  ord.  and  2,600  pref.  shares  taken  up. 
£10  per  share  called  up  on  16,750  ord.,  £6  on  3,2i0  ord.,  £1  on  7,500  ord.,  and 
£10  on  2  500  pref.  £219,520  paid,  including  £20  on  Ave  shares  forfeited. 
£13,000  (£4  per  share)  considered  as  paid  on  8,250  ord.  Mortgages  and 
charges:  £55,000. 

Amazon  Telegraph  Co.,  Ltd.  (44,532).— Capital,  £250.000  in 

£10  shares.  Return  oated  December  2nd,  1913.  All  shares  taken  up. 
£250.000  paid.    Mortgages  and  charges  :  £287,100. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


CITY    NOTES. 


Pacific  and  European  Telegraph  Co., Ltd. (36,683).— Capital, 

£100.000,  in  £10  shares.  R>  turn  dated  November  v.r,th.  1913  AH  shares  taken 
up.    £10,000  (£1  par  share  paid).    Mortgages  and  charges :  £68,600. 

Montevideo  Telephone  Co.,  Ltd.  (27.908).— Capital,  £160,000, 

In  87.000  pr-f.  and  73  OHO  ord  shares  of  £1  earh.  Return  dated  November  12th, 
1913.  86  492  pref.  and  72.680  O'd  shares  taken  up.  £159,172  considered  aa 
paid.     Mortgages  and  chargcB:  Nil. 

Rangoon  Electric  Tramway  and  Supply  Co.,  Ltd.— Trust 

deed,  dated  November  i:)th,  1913,  to  secure  £.v  0,(  00  deb.  stock,  with  a 
premium  of  5  per  cent,  upon  redemption,  charged  on  freehold  and  leasehold 
property,  and  the  company's  undertaking  and  other  assets,  present  and 
future,  including  uncalled  capital,  subject  to  prior  charges.  Trustees:  Sir 
John  G.  Hill,  10,  Water  Street,  Liverpool;  and  Sir  John  Harmood-Banncr,  24, 
North  John  Street,  Liverpool. 

Telephos  Domestic  and  Street  Lighting  Co.,  Ltd.— Parti- 
culars of  £10,000  7}  per  cent,  first  mortgage  debs.,  created  October  23'd, 
1918,  Bled  pursuant  to  Sec  93  18)  of  the  Companies'  (Consolidation)  Act,  1908, 
the  amount  of  the  present  issoe  being  £8,C00.  Property  charged  :  The  com- 
pany's undertaking  and  property,  present  and  future,  sxcept  uncalled 
capital,    No  trustees, 


Argentine  Tramways  and  Power  Co. 

Mr.  W  Sandfokd  Poole  presided  on  Tuesday  at  the  offices,  62, 
London  Wall,  over  the  first  annual  meeting:  of  the  above  company. 
The  proceedings  were  purely  formal,  and  the  following:  report  to 
September  30th,  1913,  was  adopted: — "The  horse  tramways  and 
the  concession  for  the  construction  and  operation  of  electric  tram- 
ways and  an  electric  lighting;  and  power  system  in  Santa  Fe  have 
been  transferred  to  the  company.  A  site  for  the  power  house  and 
car-sheds  has  also  been  acquired.  Under  the  construction  contract 
with  Messrs.  J.  G.  White  &  Co.,  Ltd.,  the  work  of  converting  the 
horse  tramways  owned  by  the  company  to  electric  traction  is  pro- 
gressing satisfactorily,  and  the  first  section,  some  8  miles  of  track, 
is  expected  to  be  ready  for  service  in  Maroh  next.  Arrangements 
for  constructing  the  remaining  sections  and  the  lighting  system 
are  also  in  the  hands  of  Messrs.  J.  G.  White  &  Co.,  Ltd.,  and  are 
being  pressed  forward.  The  directors  report,  with  very  great 
regret,  the  death  on  September  30th  last  of  Mr.  T.  Frame  Thomson, 
their  chairman.  Mr.  VV.  Sandford  Poole  has  been  elected  to  fill 
the  vacancy  thereby  created,  and  has  been  appointed  chairman." 
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German  Electrical  Companies. 


The  report  of  the  BierhenfrSobuckert  Works  Co,  Coi  L912-13 
stales  that  a    Jbi  I-1  oing  ol   th    bi  iak  demand  i  n  she 

■pring  as  a  result,  of  the  diminution  in  the  spirit  oi  enterpri  e 
in  Germany  and  abroad  in  con  equeno    ol   (he  political  dis- 

guii  tnde     ]  hi  i    tote  of  affaij  i  ol  »  oon$h I  into  the  ft  •■•' 

financial  year,  but  a  change    foi    the  battel    bad  i    to  be 

ded     The  working  results  for  the  ■■■  ■  ■  ati  faotory, 

The  capacity  of  the  works  bad  beep  considerably  increased, 
by  the  extensions  carried  oul  in  the  preceding  yearj  then  bj 
providing  for  a  nrw  period  of  advancement.  During  the 
year  tin  company's  German  works  delivered  182,800  gen 
tore,  motors  and  transformers  of  a  total  of  4,064,228  n.r.,  as 
compared  with  184,639  and  8,787,674  h.p.  in  J.911-JS.  The 
period  of  development  of  the  industry  was  naturally  connected 

With  that  Of  th<    I ial   national  economy.   B«t  ind.'pi  1 1<  1  ■  ■  1 1 1 1  > 

of  this  circumstance  the  formation  of  an  opinion  of  the  future 
was  supported  by  the  fact  that  the  supply  of  electrical  enevgy 
had  froinicniK  only  been  carried  out  in  an  incomplete  manner 
and  in  part  still  required  to  be  undertaken.  The  company 
had  received  an  order  for  the  electrical  equipment  of  a  trial 
train  in  connection  with  the  experiments  to  be  made  on 
the  Berlin  City  and  Circle  railways,  and  a  large  number  of 
locomotives  for  main  lines  were  under  construction  in  the 
shops.  Orders  were  also  obtained  for  the  Berlin  Electric 
and  Underground  railway  and  the  Hamburg  railway,  to- 
gether with  numerous  contracts  for  tramways  and  for  railways 
for  ironworks  and  mines,  and  greater  activity  also  took  place 
in  electric  drives  and  equipments  for  industries.  It  is  further 
mentioned  that  a  large  expansion  occurred  in  the  export 
trade7, 

The  report  of  the  directors  of  the  Siemens  &  Halske  Co. 
for  1912-13  states  that  the  ascending  line  which  the  course 
of  business  assumed  in  preceding  years  continued  in  all 
branches  in  the  past  year.  The  results  obtained  by  the 
Siemens-Schuckert  Works,  in  which  the  company  is  a  joint 
partner  with  the  Electricity  Co.  (late  Schuckert),  of 
Nuremberg,  and  which  represents  an  amalgamation  of  the 
heavy  electrical  engineering  departments  for  the  purpose 
of  excluding  mutual  competition,  also  turned  out  satisfactorily. 
The  number  of  officials  and  workers  employed  by  the  com- 
pany at  the  Siemens-Schuckert  Works  rose  from  70,000  in 
1911-12  to  81,235  last  year,  but  the  effect  of  this  increase  was 
substantially  surpassed  by  the  fresh  augmentation  in  the 
turnover.  It  was  now  over  ten  years  since  the  rearrangement 
of  the  entire  undertaking  was  initiated  which  led  to  the 
formation  of  independent  companies  for  the  heavy  branches, 
and  the  system  had  been  of  advantage  to  the  development 
of  both  spheres  of  activity  as  they  mutually  obtained  greater 
liberty  for  advancement.  Whilst  the  expansion  of  the  light 
and  heavy  departments  first  took  place  in  Germany  and  was 
soon  followed  in  Austria-Hungary  and  England,  the  same 
practice  had  now  been  brought  into  operation  in  Russia. 
The  company  always  had  in  view  the  question  that  the 
requisite  funds  should  be  able  to  be  placed  at  its  disposal 
to  provide  for  further  sound  development  and  the  extension 
of  the  manufacturing  activity,  but  a  limitation  had  been  set 
to  the  investment  of  capital  in  electrical  undertakings,   etc. 

During  the  past  few  years  a  considerable,  extension  had 
taken  place  in  the  light  electrical  branches  and  in  many 
departments  there  bad  been  an  unforeseen  development. 
The  introduction  of  automatic  and  semi-automatic  telephone 
exchanges  was  making  good  progress,  and  in  all  cases  the 
installations  had  well  withstood  the  test.  Orders  for  inter- 
urban  telephone  cables  for  abroad  were  also  on  hand,  and 
the  high  speed  telegraph  apparatus  enjoyed  growing  popu- 
larity with  home  and  foreign  telegraph  administrations.  A 
number  of  novelties  in  instruments  and  electro-medical  appli- 
ances had  been  placed  on  the  market.  The  employment  of 
electric  power  for  the  movement  of  points  and  signals  was 
still  increasing.  Concerning  the  glow  lamp  factory  the  report 
remarks  that  a  considerably  greater  production  took  place  in 
the  year,  and  the  manufacture  of  a  new  wire  lamp,  brought 
out  by  the  United  States  General  Electric  Co.  was  begun 
on  the  basis  of  the  agreement  existing  with  that  company  in 
regard  to  the  interchange  of  patents  for  metallic  filament 
lamps.  The  efforts  put  forth  to  obtain  increased  lighting  per 
unit  of  energy  had  led  to  noteworthy  progress  also 
in  the  case  of  arc  lamps,  and  the  flame  carbons  made 
in  various  grades  by  Siemens  Brothers  &  Co.  had  largely 
contributed  towards  this  result.  The  extensions  made  during 
the  year  in  the  network  of  the  Berlin  Electric  and  Under- 
ground railway  had  provided  good  employment  for  the  railway 
department,  and  the  company  had  also  received  a  large 
constructional  order  for  the  municipal  railway  between  the 
North  and  the  South  of  Berlin.  It  is  added  that  the  working 
of  the  elevated  railway  in  Hamburg  developed  satisfactorily 
so  that  large  repeat  orders  were  secured. 
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The  Compagnie  General*   d'Electricite1  ol   I 
capital  was  increased  from  £720,1100  to  £1,000,000  last  Janu- 
ary,   records    gross    profits   of    £191,000    in   1912-13 

£144,000  in  the  preceding  year;  and  net  profita  of  i'l 
as  compared  with  £104,000.  In  addition  an  extraordinary 
profit  of  approximately  £40,000  was  realised  from  the 
of  shares  held  in  the  Encrgie  Electrique  de  Catalogue,  which 
amount  has  been  placed  to  the  reserve  fund,  thus  raising  the 
latter  to  £1,061,000  as  contrasted  with  £620,000  in  1011-12. 
The  dividend  is  at  the  rate  of  £2  per  share  as  against  £1  12s. 
in  the  previous  year.  The  loan  debt  now  totals  £984,000,  or 
£20,000  less  than  in  1911-12. 

The  Societe  d'Electro-Metallurgie  of  Dives,  which  has  an 
ordinary  share  capital  of  £800,000,  reports  net  profits  of 
£59,000  for  1912-13  as  compared  with  £28,000  in  the,  previous 
year.  The  latter,  however,  only  comprised  a  period  of  six 
months,  whilst  production  in  1912-13  was  prejudiced  for  a 
time  through  an  outbreak  of  fire  at  the  works.  It  is  proposed 
to  pay  a  dividend  of  5  per  cent,  on  40,000  shares,  this  con- 
trasting with  the  same  rate  on  30,000  shares  in  the  preceding 
year.  Excepting  a  sum  of  £6,000  the  insurance  companies 
have  reimbursed  the  company  for  the  damages  caused  by  the 
fire.  The  directors,  however,  protest  against  the  custom  of 
the  insurance  companies  in  making  deductions  for  the  de- 
preciation of  the  insured  plant,  seeing  that  the  company  has 
paid  the  full  amount  of  the  premiums  for  years  past. 


French  Electrical  Companies. 

The  amalgamated  undertaking  of  the  supply  companies  in 
Paris— the  Compagnie  de  Distribution  d'Electricite— will 
replace  the  Union  des  Secteurs,  in  January.  The  company 
which  has  an  ordinary  share  capital  of  £4,000,000,  noV  pro- 


Russian  Siemens-Schuckert  Works.— As  legal  sanc- 
tion has  now  been  given  to  the  alteration  in  the  name  of  the  Russian 
Schuckert  Co.  to  that  of  the  Russian  Siemens-Schuckert  Works,  and 
to  the  increase  in  the  share  capital  from  £300  000  to  £1,500.000, 
the  Russian  Siemens  &  Halake  Co.  is  transferring  the  whole  of  its 
heavy  electrical  engineering  departments  to  the  Siemens-Schuckert 
Co.,  in  which  the  company  remains  financially  interested.  On  the 
other  hand,  the  Siemens  &  Halake  Co.  will  continue  the  light  elec- 
trical branches,  including  railway  safety  appliances  and  signalling 
and  wireless  telephony  and  telegraphy,  which  are  to  be  developed 
by  the  devotion  of  the  whole  of  the  works  in  St.  Petersburg  to 
these  branches.  It  is  also  proposed  to  make  comprehensive  exten- 
sions of  the  works  taken  over  by  the  Siemens-Schuckert  Co.,  par- 
ticularly the  dynamo  works  and  the  works  for  material  for  the 
Army  and  the  Navy,  which  will  be  completed  in  the  current 
financial  year. 

Spain. — A  company  has  just  been  formed  in  Brussels, 
with  a  capital  of  £60,000  and  the  title  La  Societe  des  Tramways 
Electriques  d'Alicante,  to  acquire  and  carry  on  certain  electric 
tramways  in  Spain. 

Japan.— The  report  of  the  Tokio  Electric  Light  Co.  for 
the  last  financial  half-year,  shows  a  net  profit  of  £190,804, 
increased  by  the  amount  brought  forward  to  £235,829.  A 
dividend  of  10  per  cent,  is  being  declared. 

Daring  November  last  a  sum  of  £60,500  was  invested  in  the 
electrical  industry  in  JapaD,  £10,000  being  in  respect  of  new 
enterprises,  and  £50,500  for  the  extension  of  old  concerns. 

Bell  Telephone  Co.  of  Canada.— The  directors  have 

declared  a  dividend  of  2  per  cent.,  payable  on  January  15th. — 
Financier, 

Paris   Compressed  Air    Co.— The  accounts  of   the 

Compagnie  Parisienne  de  1  Air  Comorime'  (Secteur  Popp),  wheae 
direct  interest  in  the  supply  of  electricity  expired  with  the  close  of 
1913  when  the  Union  des  Secteurs  was  replaced  by  the  Compagnie 
de  Distribution  d'Electricite,  show  net  profits  of  £207,000  for 
1912-13  on  a  share  capital  of  £1,000.000,  as  contrasted  with 
£137  000  in  the  preceding  year.  It  has  been  decided  to  pay  a 
dividend  of  £1  16s.  per  share  on  the  ordinary  capital,  thin  being 
the  same  rate  as  in  1911-12,  and  to  allocate  £80,000  to  the  special 
reserve  fund.  The  company,  whose  electricity  suoply  business 
yielded  nearly  four  tim«-s  the  gross  profits  realised  from  the  com- 
pressed air  branch  in  1912-13,  remains  indirectly  interested  in  the 
lighting  of  Paris  through  its  shareholding  in  the  Compagnie  de 
Distribution,  whilst  the  oompressed  air  concession  will  not  lapse 
before  1927. 

Consolidated  Diesel  Enjrine  Manufacturers.  Ltd.— 

The  Shareholders'  Committee  has  asked  the  board  to  call  a 
meeting  for  January  14th  to  consider  its  report  on  investigation  of 
the  company  ""a  affairs. 
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Clevcdon,  Portishead  and  District  Electric  Supply 

Co.,  Lid. — The  first  ordinary  general  meeting  of  this  company 
was  held  on  December  l.^th.  The  chairman  explained  that  the 
meeting  was  necessary  in  order  to  comply  with  the  Board  of  Trade 
Regulations,  and  moved  the  adjournment  until  some  time  in  Feb- 
ruary. This  was  carried.  Mr.  F.  Christy  stated  that  the  supply 
of  current  was  available  on  August  l'.lth,  aDd  the  company  com- 
menced with  three  customers,  whereai  there  were  now  54  con- 
sumers, in  addition  to  the  public  lighting  throughout  the  district, 
which  was  giving  every  satisfaction.  Many  electric  kettles, 
domestic  irons  and  radiators  were  in  use,  and  the  progress  made 
during  the  period  was  eminently  satisfactory.  It  was  anticipated 
there  would  be  quite  a  decent  balance  of  profit  to  carry  forward 
when  the  accounts  were  made  up.  Mr.  Christy  also  stated  that  it 
was  hoped  that  the  Clevedon  district  would  have  the  opportunity 
of  taking  the  light  towards  the  end  of  the  coming  year. 

India. — The  Ahmedabad  Electricity  Co.,  Ltd.,  held  its 
first  statutory  general  meeting  in  November  at  Bombay,  Sir  H.  E.  E. 
Proctor  presiding.  The  report  stated  that  the  licence  granted 
by  the  Bombay  Government,  under  the  Indian  Electricity  Act,  to 
Eillick,  Nixon  &  Co.,  was  now  vestpd  in  the  company.  Tne  agree- 
ment between  the  company  and  the  Ahmedabad  iMunicipality  pro- 
viding for  the  supply  to  the  latter  of  a  minimum  of  30,000  units' 
per  annum  had  been  duly  executed.  Building  operations  for  the 
generatirg  station  were  to  commence  on  December  1st,  and  the 
first  unit  of  plant  was  expected  to  arrive  next  May.  They 
regretted  that  they  had  been  unable  to  obtain  earlier  delivery. 
The  supply  was  not  likely  to  be  available  un'il  September.  In 
the  absence  of  Mr.  T.  O.  Callender,  Mr.  W.  Roberts,  of  Callender'a 
Co.,  was  afked  to  join  the  board.  The  chairman,  in  moving  the 
adoption  of  the  report  to  October  31st,  said  that  the  delay  in 
giving  supply  was  quite  unavoidable  owing  to  the  impossibility  of 
obtaining  early  delivery  of  the  Diesel  engines,  the  demand  for  which 
was  very  great  indeed.  The  prospectus  specified  a  low-tension  d.c. 
system  of  distribution,  but,  acting  on  expert  advice,  they  were  chang- 
ing their  minds  and  adopting  A.c. — 3  300-volt  three-phase  trans- 
formed down  to  400-volt  three-phase  four-wire  for  general 
purposes.  This  would  lend  itself  to  more  ready  expansion. 
They  were  also  slightly  increasing  the  initial  capacity  of  one 
of  the  generating  sets,  involving  an  extra  cost  of  £550,  but 
they  would  reduce  the  cost  per  kw.  They  had  received  many 
inquiries  for  current,  and  did  not  anticipate  any  difficulty  in  dis- 
posing of  the  output  estimated  in  the  prospectus. 

The  Hon.  Sir  Jamsetji  Jejibhoy  seconded,  and  the  report  was 
adopted. 

Stock  Exchange.  Notice 8. — Applications  have  been  made 
to  the  Committee  to  allow  the  following  to  be  quoted  in  the  Official 
List : — 

American  Telephone  and  Telegraph  Co.— 829,077,800  additional  convertible 
i\  p-r  cent.  gold  bonds. 

"Rangoon  Electrio  Tramway  and  Supply  Co  ,  Ltd.— Scrip  £18  per  cent,  paid 
for  £100,000  5  per  cent,  mortgage  debenture  stock. 

The  Committee  has  ordered  the  undermentioned  to  be  quoted  in 
the  Official  List : — 

London  Electric  Railway  Co.— 36,357  ordinary  shares  of  £10  each,  fully  paid, 
Nns.  1  to  86,357. 

Underground  Electric  Railways  Co,  of  London,  Ltd.— Further  issue  of 
£76,000  44  per  oent.  bonds  of  1933  of  £100  each,  Nos.  16.688  to  17,147. 


STOCKS    AND    SHARES.! 


Tuesday  Evening, 

Convention  and  custom  immemorial  demand  that  some  sort  of 
review  of  the  preceding  twelvemonth  should  be  made  on  New 
Year's  Eve.  Times  there  are  when  this  is  far  from  a  pleasant 
business,  and  this  is  one  of  those  instances'.  The  year  just  closing 
has  been  a  very  bad  one  for  the  Stock  Exchange,  for  reasons 
familar  to  everybody  interested  in  stocks  and  shares,  and  which 
have  been  duly  chronicled  from  time  to  time  in  these  columns. 
How  bad  it  has  been,  a  glance  at  the  following  tables  helps  to  show. 
Amongst  the  welcome  surprises,  however,  may  he  noted  the 
steadiness  of  London's  electricity  supply  shares,  variations  in  which 
have  been  comparatively  few  throughout  the  period.  In  order  to 
make  a  good  start,  we  will  first  take  this  particular  market, 
showing  the  net  fluctuations  this  year.  II. -re  is  our  catalogue  of 
ordinary  shares  in  most  of  the  leading  companies  : — 

Dec.  31st,  Die.  80th, 

1912.  1913.  Rise  or  fall, 

Bromplon  and  Kensington     ....  9  82  —        i 

Charing  Cross 4%  ll  —        \ 

Chelsea 4^  4|  +1 

City  of  London 17  17  — 

County  of  Lonrlon          12  j  12  —        } 

Kensington  and  Knightsbridge        . .  7|  7J  — 

London  Electric ]|  18  —        g 

Metropolitan        8$  !M  —        | 

Notting  Hill  (Preference)      ...  lcl  — 

St.  James's  and  Pall  Mall      ....  10  83  —      1J 

South  London Si  8?„  —        ^ 

South  Metropolitan  (Preference)    . .  lyg  —        Va 

Westminster        9  8J  —J 

All  the  railway  markets  in  the  Sfock  Exchange  have  suffered 
from  one  cause  or  another,  and  Home  Rails  have  been  particularly 
Affected  by  labour  troubles    dear  money,   and   competition   from 


other  investment  sonroes.  The  principal  feature  is  the  heavy  fall 
in  Central  London  non-assenting  issues,  as  may  be  seen  from  the 
following  short  table  of  stocks  and  shares,  which  embraces  repre- 
sentative examples  of  electrical  traction  descriptions  ; — 

Dec.  31st,    Dec.  80th, 
1912.  1913. 

British  Eleo.  Trao.  Pref. 
Central  London,  Deferred 

,,  ,,  As-crit.  tl 

London  United  Trams,  Deb. 
Metropolitan  Railway  Consol. 
Metropolitan  District 
Underground  Elec.  £10  Shares 
„  Income  Debs. 

Brazil,  Mexico  and  Canada  have  proved  positive  sieves  for  the 
loss  of  British  capital  during  1!)13.  Brazil  has  been  per- 
turbed by  the  heavy  fall  in  rubber  and  coffee,  Canada  by  the 
scarcity  of  hard  cash,  coming  on  the  top  of  over-trading  in 
previous  years,  and  Mexico,  of  course,  by  the  revolution.  It  is  a 
melancholy  story  which  holders  of  securities  in  these  three 
countries  have  to  con  this  year,  and  the  next  examples  give  some 
idea  of  the  slump  which  has  taken  place  in  the  various  kinds  of 
issues  : — 

Dec.  31st,    Dec.  80th, 


124 

m 

83 

M 

— 

79 

70i 

69 

63+ 

45| 

40] 

82 

4* 

Bg 

93$ 

89 

1912. 

,1913. 

94* 

81 

116 

106 

86 

12 

96 

79 

112 

66} 

104 

60$ 

874 

116 

135 

103 

1004 

108 

984 

Rise  or 
fall. 

—  104 

—  84 

—  48 

—  17 

—  444 

—  214 

—  27 


Brazilian  Traction,  Ord 

CanadianUen.ElecCom. 
Mexican  Light  and  Power.  Com. 
do.  FnetMort. 

Mexico  Trams,  Com 

do.  6  per  cent.  Bonds 

Monterey,  First  Deb 

Shawinigan  Water 

Rio  de  Janeiro  Trams,  PirBt    . . 

Sao  Paulo  Trams,  First 

Foreign  Tramway  varieties  have  been  fairly  steady  on  the  whole, 
with  the  exception  of  British  Columbia  Electric  stocks.  There  has 
been  a  drop  of  34  points  in  the  Deferred,  due,  principally,  to  sym- 
pathy with  the  flatness  of  Canadian  investments.  We  give  a 
quintet  of  instances  to  show  the  rise  or  fall  on  the  year  : — 


Anglo-Argentine  Trams  1st  Pref. 
Briti&h  Columbia  Eleotric  Deferred 
Calcutta  Trams  Ordinary.. 
Para  Eleoirio  Railways  Ordinary 
United  Electric  Tram,  Monte  Video 

Stock?  and  shares  in  the  Telegraph  and  Telephone  market  have 
gone  softly.  American  Telephone  and  Telegraph  stock,  after  being 
142,  fell  to  115  ;  this  was  the  heaviest  decline  during  the  year,  but 
there  has  been  a  recovery  from  the  worst.  The  excitement  in 
Marconis  has  been  spasmodic,  and  the  market  has  fallen  upon  quiet 
days,  the  drop  on  balance  amounting  to  28s.  9d.  The  examples 
which  follow  are  representative  of  the  various  classes  of  companies 
concerned  with  this  industry  : — 


Dec.  31st, 

Dec.  30th, 

Rise  or 

1912. 

1913. 

fall. 

4J 

m 

-  A 

141 

107 

—  81 

6| 

6J 
6} 

4-   a 

74 

—  1} 

H 

1§ 

-  H 

American  Telegraph  and  Telephone. 
Anglo-American  Pieferred 

Direct  United  States 

Eastern         

Eastern  Extension  

Globe  Telegraph  and  Trust 

Great  Northern 

Indo-European        

Marconi's  Wireless  

Oriental  Telephone         

Reuters  . .        . .         

United  River  Plate  Telephone. . 

West  India  and  Panama 

Western  Telegraph  


Dec.  31st, 
1912. 
142 
1114 


m 

10} 
13J 


Dec.  30th, 

1913. 

1254 

105} 

64 

1264 

124 

102 


Rise  or 
fall. 
-164 

—    5} 


-  n. 


It  remains  only  to  add  a  selection  from  the  Manufacturing  group, 
an  outstanding  feature  of  which  is  a  substantial  recovery  in  the 
price  of  Crompton  Debenture  stock.  It  is  said  in  the  Stock 
Exchange  that  the  electrical  manufacturing  companies  are  doing 
much  better  than  they  were  a  year  ago,  but  as  to  this  the  readers 
of  these  notes  are  probably  in  a  position  far  better  for  judging 
accurately  than  the  writer  of  them.  The  movements,  it  will  be 
observed,  show  a  preponderance  of  rises  over  declines : — 


Babcock  &  Wilcox  . . 
Br.tish  Alummium 
British  Insulated    .. 
Brush  second  Deb. 
Callender'a  Cable 
Castntr  Kuilner 

Crompton  Deb 

Dick,  Kerr  &  Co 

Edison  «  bwan  First  Deb. 

Henley's        

India-Rubber 

Telegraph  Construction  . . 


o.  81st, 

Dec.  80th, 

Rise  or 

912. 

1913. 

fall. 

t 

82 

-  A 

7| 

8A 

:  f 

80 

25 

—  6 

10! 

101 

— 

01 

4* 

+  94 

n 

66 

<4* 

=  7* 

12g 

18J 

+  4 

10 

12 

t   2 

+    24 


Remains  there  nothing  further  to  add  than  the  sincere  wish 
that  to  all  of  those  who  are  interested  in  electrical  investments 
and  businesses,  the  New  Year  may  prove  one  of  bountiful  pro- 
sperity and  sustained  success. 


Northern   General  Transport  Co. — According  to  a 

financial  daily,  this  company  has  been  formed  with  the  object 
(among  others)  of  carrying  on  in  the  Northern  Counties,  transport 
business  in  all  its  branches,  and  especially  with  a  view  to  con- 
solidating the  interests  of  the  shareholders  of  the  Gateshead  and 
District  Tramways  Co.,  the  Tynemouth  and  District  Eleotric 
Traction  Co,,  Ltd.,  and  the  Jarrow  and  District  Eleotric  Traotion 
Co.,  Ltd. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.- HOME. 


Bkth  Tram  i,  Pr i 

Do  Pro! 

Do.     i\  %  Deb 

Brit.  Eleo:  Trao.,  8  %  Pref. 

Do.        Do.  Deferred 

Do.  i. 

7  ",,  Kon-Cum.  Pr'f. 
5  %  Porp.  Dob.     . . 
44  %  2nd  Dob. 
Central  London  Railway,  Ord. . . 
Do.    Gtd,  Assented 

Pref 

Gtd.  Assented 

Def 

Gtd.  Assented 

4  %  Deb 

City  &  S.  London,  5%  Pref.,  1891 
Do.        Do.         1896      .. 
Do.        Do.         1901 
Do.        Do.  1808      .. 

Do.    4  %  Deb 

Hastings  Trams,  6%  Pref. 

Do.    4*  %  Deb 

Isle  of  ThaDet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  E  %  Deb.    . . 
London  and  Suburban,  Ord. 
Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    44%  1st  Deb.  .. 


Do. 
Do. 
Do. 

li,,. 


Do. 
Do. 
Do. 

!>,,. 
Do. 


atook 

Dividend! 

for 

1 

1012. 

Nil 

1918. 

1 

S 

6 

100 

1.'. 

44 

lllll 



ioo 

0 

8 

100 

H 

100 

5 

5 

100 

44 

44 

100 

a 

8 

100 

4 

100 

i 

4 

100 

4 

100 

2 

100 

4 

.    100 

4 

4 

100 

5 

6 

100 

6 

5 

100 

5 

5 

KM) 

S 

5 

100 

4 

4 

1 

6 

fit 

4 100 

4* 

<*. 

5 

a* 

8 

100 

4 

4 

100 

5 

5 

1 

1 

6+ 

100 

44 

44 

Closing 

Rlso 

PrcHent 

Fall 

11.0. 

£  s.  d. 

Nil 

6    8    0 

70  -  75 

8    0    0 

114-  i»4 

+  1 

44-    fi 

+  4 

85  —  8H 

-t  i 

6  16    4 

52  —  55 

E    9    l 

92  —  95 

5    5    6 

77  —  80 

5  12     6 

61  —  66 

4  11     0 

82     -  81 

4  15    :t 

70  —  75 

5    6    8 

82  —  84 

4  15    8 

60  —  65 

8    1     7 

78    -  80 

5    0    0 

97  —  99 

4     0  10 

96  —  98 

6    2    0 

96  —  oh 

5    2    0 

95  —  97 

6    3    1 

94  —  96 

5    4     2 

S3  -  91 

4    8    0 

4-     i 

8    0    0 

66  —  71 

6    6    9 

2  —    2J  xd 

6  13    4 

71  —  76   xd 

6    5    8 

75  —  79   xd 

6    6    7 

•7j-    H 
*-     IS 

+  ^ 

+  A 

72  —  77   xd 

5  17    0 

London  Rice.  Railways,  I 

l  %  Deb. 
■laan  Railway  Consol.  .. 

Do.    Surplus  Lands 

Do.    8*  %  Deb 

Do.    3*%  Pref 

Do,     34  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    0  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien 

Do.    44  "/„  First  Pref 

Do.    34  %  Gtd 

Metro.  Eleo.  Trams,  4J  %  Deb. 

Do.    5  %  Deb 

Potteries,  Ord 

Do.    6  %  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground  Elec.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding).  Ord. . . 

Do.    6  %  Pref 

Do.    4J%  Deb 


Stork 

Dividend! 

Share. 

lor 

. 

1012. 

4 

1 

100 

4 

100 

l| 

1*1 

100 

I 

2jt 

100 

111 

100 

83 

84 

100 

y\ 

84 

100 

Nil 

1(H) 

6 

a 

100 

4 

4 

100 

4 

4 

100 
100 

'A 

1 

100 

44 

44 

100 

ft 

5 

1 

84 

1 

6 

5 

100 

44 

44 

1 

6 

6t 

100 

4 

4 

10 

100 

6 

« 

100 

44 

44 

100 

H 

6 

5 

Nil 

5 

3 

4 

100 

44 

44 

90-92 
67  —  61    xd 
454—  16 

fH  —  00 
83  —  86 
78  —  80 
75  —  77 
8  {  -  82} 
188  -  I  8   xd 

90  —  Vi.    xd 

91  -  96 
81  —  83 
74  —  76 

80  —  HI    xd 
86  —  89 

JEJ 

6-     I 

66  —  70  xd 
81-    8J 

2-     A 

111  -113 
9  -101 

8J-  894 

4=  «* 


P.lu    PrMADt 

Kail  I      ; 


£  «.  d. 

1     7    0 

-'J 

4   U     8 

t     2    4 

4    7    8 

4  11     0 

11 

Nil 

4     8     3 

1     7    0 

1 

4  12     1 

6    7    2 

6  12    0 

7    5    6 

5    B    8 

8    0    0 

5  14     4 

Nil 

Nil 

6    6    2 

4    9    1 

1 

6  14  10 

Nil 

5    0    0 

6    6    0 

ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo- Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    44%  Deb 

Da,    6  %  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  R.  &  Trams,  Pref, 

Do.    4*  %  Deb 

Do.    5  %  2nd  Deb 

Brazilian  Traction,  Light  and  ) 
Power  j 
Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44%  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5%  Pref. 

Do.    4*  %  1st  Mort.  Deb. 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4}%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electrio  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds  . . 
Kalgoorlie  Elec.  Trams 

Do.    5%  A  Deb 

Do.     6%BDeb 


5 
5 

64 
64 

at 

100 

4 

4 

100 

4* 

4* 

100 

b 

6 

100 

5 

5 

10 

« 

6 

100 

4* 

44 

100 

6 

5 

$100 

6 

6t 

5 

8 

8 

5 

5 

5 

100 

44 

SI 

100 

8 

100 

6 

6 

100 

5 

6 

40 

44 

44 

100 

44 

44 

100 

i 

H 

5 

5+ 

5 

5 

6 

100 

44 

44 

1 

5 

5 

6 

5+ 

5 

100 

4 

4 

100 

6 

6 

$1000 

5 

5 

1 

Nil 

100 

5 

6 

100 

3 

4ri-  m  xd 

4 

i 

5  11    4 

4ft—  4r*  xd 

+  A 

6    3  11 

88  —  90   xd 

4    9    0 

9-i  -  98    xd 

4  11  10 

974—  994 

+  4 

5    0    6 

00  — 1C2    xd 

4  18    0 

101-  114 

ft    4    4 

92  —  94   xd 

4  15    9 

97  —100 

5    0    0 

83  —  85 

-14 

7    1     2 

it—  n 

5    3    8 

42-    6g 

4  13    0 

96  —  99   xd 

4  11     0 

05  -109    xd 

7    6  10 

02  —106 

5  13    2 

02  — 1C5 

4  16    3 

98  -101 

4    9    1 

00  —104 

4    6    7 

92  —  95 

4    9    6 

6  —    6J 

H 

4 

5  15    5 

43  —    fjxd 

4  17    7 

93  —  96    xd 

4  13    9 

6J-    f| 

6  19    0 

4  10  11 

91  —  96  xu 

4    3    4 

88  —  92 

5    8    8 

944—  984 

ft    1    6 

0  -      A 

Nil 

85  —  90  xd 

6  11     1 

10  —  20 

Nil 

La  Plata  Elec.  Trams,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5  %  Deb 

Madras  Eleo.  Tr.,6%  Cum. Pref. 
Elec.  Tr.  (1M)4),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  hlys.  &  Lt.,  Ord.      .. 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Perth  (W.A.I  Elec.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

4J  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  1 
5  %  Bonds  J 

Do.     6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  I 
5  %  1st  Deb.  J 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Elec.  Rly.,  4J  %  Deb. 


1 

1 

4Sd. 

6 

1 

6 

Kt 

1 

6 

6 

100 

5 

5 

5 

6 

6 

100 

5 

6 

100 

5 

5 

$1000 

5 

5 

$100 

7 

7 

5 

5 

100 

6 

6 

5 

10 

lot 

5 

6 

6 

100 

5 

5 

1 

54 

5 

6 

6 

100 

44 

44 

5 

6 

100 

5 

e 

$500 

5 

6 

1C0 

E 

6 

100 

6 

6 

5 

7 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

14-  ii 
48-  iA 

91  —  96 
42-    51 

99  -101   xd 

81  —  84 

964—  984 

65  —  68 

77  —  82 

80  —  83 
54—    6 

44—  5 
914-  964 

U-    II 

64-  5a 

964—  98J 
994— 1011 
90—92 

97  —100 

86  —  90 

98  —  96 

45-  45 
4jj-    54 

934—  964 
95  -  97 


6    0  0 

4  7  3 

5  1  0 
5  4  2 
5  14  8 

4  19  0 

5  19  1 

5  1  6 
10    5  10 

6  2  0 

7  4  7 


4  18  6 

5  8  9 

5  0  0 

6  11  1 
5    6  3 

7  3  7 

5  17  1 

6  3  8 
4  12  9 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.— HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6%  Pref 

Do.    44  %  Deb.  Stock  .. 
Brompton  &  Kensington,  Ord.  .. 

Do.    7%  Cum.  Pref 

Central    Electric  Supply,  4  % ) 

Guar.  Deb. ) 

Charing  Cross,  West  End  &  City 

Do.    44%  Cum.  Pref 

Do.    "  City     Undertaking  "  ) 
44  %  Cum.  Pref.  j 

Do.    Do.    4  %  Deb 

Chelsea,  Ord.  

Do.    44  %  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  of  London,  Ord 

Do. '  6  %  Pref 

Do.    44  %  Deb 

Do.    4j  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    5%  Cum.  Pref 

Do.    44  %  First  Deb 


* 

1912. 

1913. 

10 

41 

44 

10 

6 

6 

Stock 

4* 

44 

5 

10 

9t 

5 

7 

7 

100 

4 

4 

5 

5 

54 

5 

44 

44 

6 

44 

44 

100 

4 

4 

5 

6 

4+ 

Stock 

44 

44 

10 

9 

6t 

10 

6 

6 

Stock 

5 

5 

100 

44 

44 

10 

6 

6+ 

10 

K 

6 

Stock 

44 

t 

Stook 

44 

£3 

5 

B 

6 

5 

100 

44 

44 

6 

6 

6 

5 

5 

6 

100 

44 

44 

6 

9 

8t 

£  a.  d. 

9  -  10 

-i 

6    0    0 

10  —  104 

6  14    3 

93  —  96  xd 

4  13    9 

88-     91 
81-    81 

4    9    9 

4     0     0 

90  -  93 

4    6    0 

41—    5 

5    0    0 

4—44 

3    0    0 

31-     4  xd 

:,  12    6 

89  —  91  xd 

4    8    0 

48-    6J 

4  17    7 

94  -  97  xd 

4  ia  9 

164-  "4 

5  2 10 

13  -  14 

459 

114  -118  xd 

4    4    9    1 

97  —  99  xd 

4  11     0   1 

11?-  121 

4  18    0 

111-  12 

500: 

101  —108  xd 

4    7    6 

98  - 101 

4    9    1 

$T      f« 

Nil 

85-     4  J 

7    12   1 

14-     1? 

1 

80  —  83 

5    8    5 

43—    4! 

(i    8    1 

43-    4j 

5    2    7 

89  -  91 

4  19    0 

8f-    91 

4  17    9 

Hove 

Kensington  &  Knightsbridge,  Ord. 

Do     4  %  Deb 

Kent  Elec.  Power,  44  %  Deb.  . . 
London  Electrio,  Ord 

Do.    6  %  Pref 

Do.  4  %  First  Mort.  Deb.  . . 
Metropolitan  

Do.    44  %Cum.  Pref 

Do.    41  %  First  Mort.  Deb.    . . 

Do.    34  %  Mort  Deb 

North  Metropolitan  Power  Sup-  ) 

ply,  5  %  Mortgages  (Red.)  i 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.     7%  Pref 

Do.    34  %  Deb 

South  London,  Ord. 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.  44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum  Pref 

Do.  44  %  Fast  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


10 

6 

5t 

5 

8 

et 

Stock 

4 

4 

Stock 
3 

a 

44 

5 

b 

6 

Stock 

4 

4 

5 

4 

4t 

5 

44 

§ 

Stock 

44 

Stock 

31 

34 

100 

5 

5 

10 

6 

fi 

5 

7 

fit 

5 

10 

lOt 

6 

7 

7 

100 

31 

8* 

4 

04 

100 

i> 

5 

1 

7 

7 

100 
£3 

A 

4-4 

5! 

3 

100 

44 

41 

5 

10 

lOt 

5 

44 

44 

91-  101 
78-  H 
90  -  99 

76  -  80 
14-  18 
4-    51 

£0  —  93 
31-  8| 
4?-     4§ 

85  —  98  x,l 

77  -  81  xd 
100  -  103 

93-  10)  xd 

6-61 
84—  9 
68-    74 

Bi  -  -4  xd 

22-  81 
96  —  99  xd 

A-    A 

21-    22 

83  —  86 
81-  83 
4ri-    5A 


5  17  1 

4  17  6 

4    7  0 

6  12  6 

4  12  7 

5  14  8 

4  6  3 

5  8  8 
4  14  9 
4  11  10 
4    6  6 

4  17  1 

6  14  3 

5  7  8 

6  11  1 


5  14    9 
4  13    9 


5  4  8 
5  14  8 
4    6  10 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


t  Interim  Dividend.        :  8a.  in  Funded  Dividend  Certs. 


Continual!    on    BOMt    pago. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTBICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Closing 

Rise 

Present 

Quotations 

+  or     Yield 

Deo.  30th. 

Fall       p.o. 

■"'4-    H 

6  11    7 

7*-    78 

6  11    6 

41-     6J 

4  17    7 

91  —  98 

6    7    6 

104  -109xd 

7    6  10 

119  —124 

R  IS  11 

A-     1 

7  13    0 

91  —  93 

E    7    6 

B8&-  90} 

6  12    7 

91  —  <J4  xd 

6    6    6 

91}—  964 

6    8    8 

A—      A 

Nil 

|1—      II 

11    6    8 

10*5  -104* 

4  16    8 

It —    la 

101  — 104  xd 

4  18    0 

68  —  73 

7    0  10 

40  —  44 

-3 

9     1  10 

74  -  79 

—4 

8  17    2 

77  -  81 

6    8    6 

66  —  71 

7    0  10 

Stook 

Share. 

for 

, 

1913. 

1918. 

100 

5 

6 

$100 

9 

101 

$500 

5a 

Ea 

Stock 

10 

Do. 

6 

6 

Do. 

5 

6 

100 

44 

44 

$100 

64 

61 

$500 

s 

6 

Stock 

44 

4* 

Do. 

44 

44 

100 

5 

6 

1 

6 

6 

100 

6 

6 

Closing 
Quotations 
Deo.  80th. 


Rise 
+  or 
Fall 


Adelaide,  6%  Pref 

Calcutta,  Ord 

Do.    5  %  Pref 

Calgary  Power,  1st  Mort.  Bds.  . . 
Canadian  G»n.  El,  Com 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Elec.  Lt.  and  P.  of  Cochabamba,  I 

6  %  Bonds ) 

Eleo.  Supply  Victoria,  6  %  1st  1 

Mort.  Deb.  I 

Elec.    Dev.   Ontario,    5   %    1st) 

Mort.  Bonds  J 

Ealgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  5  %  G.  Bs, 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort. Deb. . . 
Mexican  El.  lit.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Prof 

Do.    6  %  1st  Mort.  Gold  Bds. 

Do.    6  %  2nd  Mort.  Bonds   . . 


100 
$.00 
$100 
1 
100 
100 


$500 
10/- 


$100 
$100 


Monterey  Rlv.,  Light  &  Power, ) 

6  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal, ) 

5%  1st  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6  %  Deb.  Stook 
Roy.  Eleo.  Co.,  Montreal,  44  %  1 
1st  Mort.  Deb. ) 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
let  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  1 
1st  Mort.  6  %  Gold  J 


68-63 
216  -222 
10  —  SO 

207  —an 

101  -106 
93  -100  xd 

99  -101 

133  —137 
1054-1074 

964  -  98J 
96  —  98 
89  —  91 


-A 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6%  Pref 

Babcook  &  WUoox 

Do.    Pref 

British  Aluminium,  Ord, 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref.  

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb. 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7  %  Pref. 

Do.    6  %  Prior  Lien  Deb.      . . 

Do.    44%  neb 

Do.    4  j  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

6 

e 

1 

16 

14t 

1 

6 

6 

1 

1 

6 

« 

100 

6 

6 

100 

5 

6 

6 

10 

fit 

5 

6 

6 

100 

47 

a 

100 

«? 

8 

Nil 

100 

4 

4 

100 

6 

« 

1 

1 

a 

Nil 

100 

6 

6 

100 

a 

3 

100 

6 

15 

6+ 

6 

5 

5 

100 

44 

44 

1 

20 

■a 

100 

44 

A-     H 

I 

8  12    4 

I-    !xa 

8    0    0 

a»5—  2j8 

5    8  11 

1A-   1A 

*8-     SS 

4    8    6 

6  12    6 

94  —  97 

6    3    2 

85  —  87 

6  15    0 

73-    8J 

6    18 

6|-    6J 

4  16    0 

100  -103 

4     7    5 

92  —  95 

4  14    9 

1A-    ifli 
66  —  69 

Nil 

5  16  11 

100  —103 

6  16    6 

2/-  -8/- 

Nil 

8/-  -8/6 

Nil 

1-     3 

Nil 

75  —  80  xd 

+  5 

6    5     0 

854—  404 

11     2    2 

23  —  27  xd 

+'A 

16  13    4 

10J—  UJ 

6  18    4 

i\—    6xd 

5    0    0 

95  —  98  xd 

4    8     (1 

88-83 
104  —107 

0    0    0 

4    4     1 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid     .. 

Do.    4%  Deb 

Do.    6  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Eleotrio,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord, 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.      .. 

Do.    Pref 

Telegraph  Construction  . . 

Do.     Deb 

Willans  &   Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref. 


100 

5 

5 

1 

Nil 

1 

6 

fi 

5 

Nil 

5 

Nil 

100 

4 

4 

100 

6 

6 

1 

6 

1 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

A 

100 

4 

4 

6 

15 

10+ 

6 

44 

i 

100 

4^ 

10 

74 

5 

10 

5 

6 

12 

20 

6+ 

100 

4 

4 

100 

4 

4 

100 

+  1 

+18 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Tru6t 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.     Def 

Anglo  -  Portuguese   Tel.,   5   %t 
Mort.  Deb.  j 

Chili  Telephone 

Commercial  Cable,  8tlg.  4  %  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  4*  %| 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo  European  Telegraph 
Mackay  Companies  Common 

Do.    4  %  Cum.  Pref 


10 

44 

1 
44 

Stock 

fi 

5 

$10) 

8 

8 

$K00 

4 

4 

Stock 

H 

8 

Do. 

« 

6 

Do, 

80/- 

100 

6 

6 

6 

8 

Stock 

4 

4 

10 

« 

6+ 

10 

10 

10 

5 

4 

4 

5 

10 

10 

4 

44 

100 

44 

44 

Stock 

7 

7 

Do. 

»4 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

6t 

10 

6 

A 

10 

20 

fit 

25 

18 

6t 

$100 

5 

6 

$100 

4 

4 

6i-  63 

6  13    4 

95  -  97 

6    8     1 

124  -127xd 

+  10 

6    6    0 

88-91 

4    8    0 

68  -  66 

4  11     0 

1051-1061 

+  1 

6  13    6 

24g-  24J 

6    0    7 

102  —104 

4  16    2 

'A-    'A 

6    5  10 

78  -  80  xd 

5    0    0 

8-9 

6  13    4 

"4:  "a 

6    9    0 
5    6    8 

6|—     71 

6  18    0 

61-    6| 

6  18    6 

98  —100 

4  10    0 

124  —127 

6  10    8 

76-  77 

4  10  11 

94  —  96 

4     3    4 

12  —  124 

6  12    0 

94  —  96 

4    3    4 

108-  llixd 

6    7  10 

111—  121  xd 

4  18    0 

BOj-  B2j 

6    2    8 

67  —  59 

fi  10    2 

79  —  83 

6    0    6 

64  —  68 

6  17    8 

Marconi's  Wireless  Telegraph  . . 

Do.     7  %  Cum.  Partio  Pref.  . . 
Monte  Video  Telephone,  Ord.  .. 

Do.    5  %  Pref 

New  York  Telep.,  4i%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  | 
Guar.  Debs.  )' 

Reuter's         .  

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  I 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  America 

Do.    4  %   Debs.,   1  to  1,500) 

guar,  by  Braz.  Sub.  Tel. J 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Debs 

Western  Union  44  %  Fdg.  BondB 


1 

20 

20 

1 

17 

1 

6 

8 

1 

5 

fi 

100 

44 

44 

1 

10 

lot 

1 

« 

fi 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

lOt 

Cert. 

6 

6 

Stock 

4i 

44 

6 

8 

6t 

5 

5 

fi 

24 

24 

100 

4 

4 

10 
10 

1 

6U 

10 

« 

6 

100 

6 

fi 

10 

7t 

7 

Stock 

4 

4 

$10.0 

44 

44 

81-    8|xd 

2A-     »r3 

+  A 

1-  1 

-A 

97i—  981 

11-    2 

1A-     1A 

85  —  87  xd 

97  —  99 

.. 

84-     94. 
1224-1264 

+  i 

95  -  97 

61-  6i 

li-    fiixd 

1A-1A 

94-97 

.. 

»-    2.J 
92—  101 
9-9j 

98  — K0 

12g-  181  *<J 

90  -  02  xd 

92  —  96 

*  Unless  otherwise  stated  all  shares  are  fully  paid.  t  Interim  dividend.  «  Paid  in  deferred  Interest  warrants. 

Bank  rate  of  Discount  5  per  cent.,  October  2nd,  1913. 


New  Swedish  A. E.G.  Works. — It  is  reported  that  the 
A.E  G.  of  Berlin  has  just  acquired  from  the  town  of  Malmb,  in 
South  Sweden,  a  large  site  on  the  harbour,  on  which  it  is  the  com- 
pany's intention  to  baild  large  works  for  the  manufacture  of  elec- 
trical goods.  The  Swedish  Industrial  Association  submitted  a 
protest  to  the  authorities  of  Malmo,  in  which  it  was  pointed  out 
that  the  new  project  would  do  great  harm  to  the  Swedish  electrical 
industry,  which  had  no  lack  of  competitors  as  it  was,  and  there 
was  thus  no  reason  to  dispose  of  a  most  valuable  site  to  a  foreign 
firm,  which  could  only  have  one  purpose  in  view,  viz ,  that  of 
getting  a  footing  in  the  Swedish  market  at  the  expense  of  the 
home  industry.  It  was  further  pointed  out  that  the  purchase 
price,  lis.  2d.  per  eq.  metre  was  a  bargain  and  quite  ridiculous  in 
comparison  to  the  value  of  the  site  in  question.  The  Malmo 
authorities  did  not,  however,  take  any  notice  of  this  protest  and 
the  contract  with  the  A.E.G.  has  been  signed.  The  new  factories 
will  find  employment  for  1,200  men, 


Imports  into  East  Africa. — In  his  report  for  the  year 

1912-13,  Mr.  Major,  Chief  of  Customs,  East  Africa  Protectorate, 
says  that  the  "  activity  of  the  electrical  industry  during  the  year  is 
modestly  reflected  in  the  returns  of  electric  apparatus  imported, 
which  amounted  to  £3,489."  The  increase  was  £1,650,  or  80  per 
cent,  over  the  figures  for  preceding  year.  The  consignments  were 
mostly  from  the  United  Kingdom.  The  imports  of  iron  and  steel 
manufactures  (£28,100),  and  wires  (£3,252),  nearly  doubled  in 
value,  the  increase  being  from  £16,613  in  1912,  to  £31,352  in  1913. 
The  United  Kingdom  has  64  per  cent,  of  the  trade  in  iron  and 
steel  manufactures,  but  in  wire  she  contributed  £35  only,  Austria- 
Hungary's  share  coming  to  £  1,737,  and  Germany's  to  £1.480.  The 
import  trade  in  industrial  machinery  advanced  from  £21,065  to 
£51,672 — 145  per  cent,  increase.  The  trade  is  in  the  hands  of 
English  manufacturers,  Continental  countries  and  the  United 
States  only  improving  by  £500. 
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THE    RIGHTS    OF    A    SPECIALIST    OR 
SUB-CONTRACTOR. 


[rROAl  A   LEGAL  GOKTBIBTJTOE.] 

There  is  no  class  of  person  more  concerned  with  the 
relationship  between  employer,  contractor  and  sub-contractor 
than  the  electrical  engineer — using  that  term,  for  the  moment, 
to  include  the  wiring  contractor  and  the  supplier  of  electrical 
fittings.  His  main  concern,  of  course,  is  to  get  paid  for  the 
work  he  carries  out ;  and  if  it  is  a  question  against  whom 
he  shall  make  his  claim,  he  naturally  prefers  to  make  it 
against  the  right  person.  Whether  he  can  claim  from  the 
employer  or  the  contractor  is  a  question  which  it  is  by  no 
means  easy  even  for  the  lawyer  to  solve. 

A  recent  case  in  the  House  of  Lords  (Ramsden  &  Carr  v. 
Chessura  &  Sons,  Times,  Nov.  1  1th)  has  drawn  attention  to 
the  question  in  a  somewhat  new  aspect.  The  facts  were 
very  simple. 

The  defendant  firm,  who  were  builders,  contracted  to 
erect  a  cinema  theatre,  the  contract  being  in  the  form  as 
approved  by  the  Royal  Institute  of  British  Architects. 
The  architect  to  the  building  owners  employed  the  plaintiffs 
as  specialists  to  supply  certain  door  handles  and  door  fittings. 
At  the  time  of  receiving  the  order  from  the  architect,  and 
for  some  time  thereafter,  the  plaintiffs  were  ignorant  of  the 
names  of  the  builders.  The  goods  were  duly  supplied  and 
were  used  by  the  defendant  firm  in  carrying  out  their  con- 
tract. Progress-certificates  were  granted  from  time  to  time 
under  which  the  defendant  firm  received  large  sums  from 
the  building  owners,  but  the  defendants  had  not  been  paid 
anything  which  was  referable  in  any  possible  way  to  the 
plaintiffs'  goods. 

Mr.  Justice  Hamilton,  who  tried  the  case  in  the  first  in- 
stance, held  that  the  plaintiffs  were  entitled  to  recover. 
He  was  reversed  by  the  Court  of  Appeal  (Lord  Justice 
Kennedy  dissenting).  His  judgment  has  now  been  restored 
by  the  House  of  Lords.  The  Lord  Chancellor,  in  giving 
judgment,  said  that  the  plaintiffs  had  failed  to  show  that 
the  architect  had  acted  as  agent  for  the  builders  ;  that  the 
plaint'ffs  had  no  claim  as  for  money  had  and  received  ;  but 
that  the  fact  that  the  goods  were  delivered  to  and  uced  by 
the  defendant  firm  raised  no  implied  promise  by  them  to 
pay  for  them. 

In  the  result  the  sub-contractors  had  judgment  for  £142 
odd  after  a  long  and  expensive  litigation. 

The  decision  in  this  case  seems  to  render  it  desirable  to 
set  forth  the  general  principles  of  law  applicable  to  sub- 
contractors. 

Generally  speaking,  where  there  is  no  stipulation  against 
sub-contracting  a  contractor  may  employ  sub-contractors. 
The  rule,  however,  is  subject  to  the  qualification  that  it  does 
not  apply  wThen  the  employer  reasonably  and  naturally  looks 
for  the  personal  service  and  attention  of  the  contractor. 
Thus,  if  the  work  in  hand  were  of  a  highly  special  character 
it  would  not  be  competent  for  a  contractor  who  was  skilled 
in  that  class  of  work  to  hand  over  his  performance  to  some- 
one else.  It  is  otherwise,  however,  when  the  work  involves 
the  exercise  of  no  special  degree  of  skill.  Cockburn,  C.  J., 
in  British  Waggon  Co.  v.  Lea,  1880,  5  Q.B.D.  149 
(at  p.  153)  thus  stated  his  views  of  the  law  on  the  subject  : 
"  Much  work  is  contracted  for  which  it  is  known  can  only 
he  executed  by  means  of  sub-contracts  ;  much  is  contracted 
for  as  to  which  it  is  indifferent  to  the  party  for  whom  it  is 
to  be  done,  whether  it  is  done  by  the  immediate  party  to  the 
contract,  or  by  someone  on  his  behalf.  In  all  these  cases 
the  maxim,  qui faeii per  aliumfacit  per  se,  applies." 

The  employer  is  not  liable  to  a  sub-contractor,  unless  an 
agreement  between  them  can  be  proved.  Such  an  agree- 
ment will  not  be  implied  from  the  mere  acceptance  of  the 
sub-contractor's  work.  For  instance,  where  an  employer 
contracted  with  a  builder  to  do  certain  work  on  his  house, 
and  a  tradesman  supplied  goods  to  the  builder  for  use  on  the 
house,  it  was  held  that  the  employer  was  not  liable  for  their 
price  (see  the  case  of  Brahmah  v.  Abingdon,  cited  in  Pater- 
son  v.  Gaudasequi,  1812,  15  East,  62).  The  employer 
does,  however,  become  liable  if  it  can  be  shown  that  there  is 
a  contract  between  him  and  the  sub- contractor.  For  instance, 
in  another  case  a  contractor  employed  a  mason  to  do  certain 


work  as  extra  to  tin:  contract.  In  nn  action  for  work  and 
materials    I >y  the    mason    against   the  contractor's  Mnpl 

the  plaintiff  stated  that  the  work  in  question  «««  extra  to 
the  contractor's  contract,  and  that  he  bad  agreed  with  the  con- 
tractor to  do  the  work.  On  production  of  die  contractor's 
contrail,,  the  jury  found  that  there  wai  a  distinct  contract 
between  tin:  mason  and  the  employer  for  the  work  wind  on, 

and    judgment    was    entered    for    the    plaintiff    (EcoteS    V. 

Southern,  1861,  8  P.  &  V.  142). 

An  employer  may  also  become  liable  to  a  sub-contractor 
by  going  surety  for  him.  In  that  case,  however,  there 
must  be  something  in  writing,  as  a  contract  of  guaranty 
cannot  be  sued  on  unless  it  is  written.  Hut  there  is  a 
difference  between  a  promise  to  pay  the  debt  of  another 
and  a  direct  promise  to  be  liable  oneself  in  any 
event.  In  the  latter  case,  a  written  contract  need  not  be 
proved.  Thus,  if  the  employer  promises  to  pay  the  sub- 
contractor out  of  moneys  which  he  has  to  pay  to  the  bead 
contractor,  this  would  be  treated  as  a  direct  promise  to  pay 
(Dixon  v.  Hatfield,  1825,  2  Bing,  439). 

There  is  another  way  in  which  the  employer  may  become 
directly  liable  to  a  sub-contractor.  It  may  be  proved  that 
the  head  contractor  in  employing  the  sub-contractor  really 
acted  as  the  agent  for  the  employer.  The  onus  of  proving 
this  will  be  on  the  sub-contractor  (see  Woodward  v. 
Buchanan,  1870,  L.R.  5  Q.B.  285). 

It  is  obvious  that  when  a  sub-contractor  is  employed  the 
question  whether  he  will  continue  to  be  employed  depends 
upon  the  conduct  of  the  head  contractor.  Thus,  if  the 
head  contractor  does  some  act  which  entitles  the  employer 
to  put  an  end  to  the  contract,  the  sub-contractor  may  in 
his  turn  be  ousted.  In  that  case,  the  sub-contractor  may 
bring  an  action  for  damages  against  the  head  contractor, 
as  the  law  implies  that  the  head  contractor  will  do 
nothing  to  prevent  the  sub-contractor  completing  his  work 
and  earning  his  profit. 

The  question — who  is  the  sub-contractor  to  look  to  for 
his  remuneration  ? — naturally  turns  upon  the  conditions  of 
his  employment.  In  an  ordinary  form  of  agreement  a 
clause  is  inserted  providing  that  the  contractor  will  pay  to 
the  sub-contractor  "the  sum  of  £  when  the  engineer  for 
the  time  being  of  the  said  corporation  (i.e.,  the  employer) 
shall  have  certified  in  writing  that  the  said  work  has  been 
finished  and  completed  to  his  satisfaction."  Other  terms 
are  sometimes  inserted  providing  for  payment  by 
instalments. 

The  question  of  liability  largely  depends  upon  whether 
the  contractor  was  constituted  the  agent  of  the  employer  to 
employ  the  sub-contractor  or  to  purchase  goods  from  him, 
and  to  establish  privity  of  contract  between  the  employer 
and  such  sub-contractor.  Where  the  defendant  (a  building 
owner)  entered  into  a  contract  with  a  builder  by  which  the 
latter  agreed  to  build  a  house  for  him  under  the  supervision 
of  an  architect,  the  contract  provided  that  the  provisional 
sums  for  goods  to  be  ordered  from  special  artists  or 
tradesmen  should,  as  the  architect  should  certify,  be  payable 
by  the  builder  or  the  building  owner. 

The  exact  terms  of  the  clauses  were  that  :  "  The  provi- 
sional sums  mentioned  in  the  specification  for  materials  to 
be  supplied  or  for  work  to  be  performed  by  special  artists 
or  tradesmen,  or  for  other  works  or  fittings  to  the  building, 
shall  be  paid  and  expended  at  such  time  and  in  such 
amounts  and  to  and  in  favour  of  such  persons  as  the  archi- 
tect shall  direct,  and  sums  so  expended  shall  be  payable  by 
the  contractor  without  discount  or  deduction  or  by  the 
employer  to  the  said  artists  or  tradesmen." 

Special  goods  according  to  a  particular  design  were 
ordered  by  the  builder  from  the  plaintiff,  who  was  a  metal 
worker,  and  the  architect  certified  the  sum  for  these  goods 
as  due  from  the  defendant  to  the  plaintiff,  deducting  the 
amount  from  the  certificate  given  to  the  builder.  It  was 
held  that  the  plaintiff  was  entitled  to  recover  this  sum 
direct  from  the  building  owner  (Hobbs  v.  Turner,  1901, 
18  T.L.R.  235).  In  the  absence  of  such  a  clause  a 
specialist  or  sub-contractor  would  be  compelled  to  look  for 
his  remuneration  to  the  person  who  directly  employed  him, 
namely,  the  head  contractor. 

Trouble  frequently  arises  where,  owing  to  the  insolvency 
of  the  contractor,  the  sub-contractor  is  compelled  to  look  to 
the  building  owner.     He  often  makes  such  a  claim  without 
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avail  ;  but  by  means  of  a  special  clause  this  difficulty  may 
be  avoided.  So  in  re  Wilkinson  ex  parte  Fowler  (1005) 
■J  l\.B.  718  a  district  council  entered  into  a  contract  with  a 
contractor  for  the  construction  of  certain  sewage  works. 
The  contract  provided  that  certain  machinery  for  the  works 
was  to  be  supplied  to  the  contractor  by  certain  specified 
firms,  and  that  "  if  the  engineer  shall  have  reasonable  cause 
to  believe  that  the  contractor  is  unduly  delaying  proper 
payment  to  the  firms  supplying  the  machinery  he  shall  have 
power,  if  he  thinks  fit,  to  order  direct  payment  to  them." 
The  contractor  having  become  bankrupt,  it  was  held  that 
the  engineer  had  power  to  direct  the  payments  to  be  made 
to  the  machinery  firms  direct.  Mr.  Justice  Bingham  said  : 
"  I  think  the  clause  means  that  if  the  persons  supplying 
machinery  to  the  contractor  forthe'purpose  of  the  contract 
are  not  promptly  and  properly  paid  by  him,  they  can  apply 
to  the  engineer,  and  then  it  shall  be  competent  for  the 
engineer  to  intervene,  and  by  a  proper  certificate  given  in 
that  behalf  to  require  the  Council  to  pay  to  the  machinery 
firms  the  amount  of  their  accounts  directly — that  is  to  say, 
not  through  the  hands  of  the  contractor  at  all,  but  the 
money  is  to  be  paiddirectly  by  the  Council  to  the  machinery 
firms." 

If  an  employer  reserves  to  himself  the  right  of  employing 
specialists  to  do  any  portion  of  the  work  on  a  large  contract, 
he  does  not  thereby  give  an  implied  undertaking  to  the  head 
contractor  that  he  will  be  responsible  for  any  damage  caused 
to  the  builder  by  any  delay  or  default  on  the  part  of  the 
specialists.  In  the  case  of  Mitchell  v.  Guildford  Union 
(68  J.  P.  5-4,  1903)  a  builder  undertook  to  do  the  whole  of 
a  certain  piece  of  work  for  a  certain  sum,  but  part  of  it  was 
to  be  done  by  specialists.  The  builder  undertook  to  finish 
the  work  by  a  certain  date  unless  he  was  hindered  by  (inter 
alia)  delay  on  the  part  of  the  engineers  or  other  specialists. 
The  builder  was  not  to  be  liable  for  any  defects  in  works 
provided  by  the  specialists,  unless  by  reason  of  con-  . 
tributary  negligence  on  his  part,  or  his  having  paid  any  final 
balance  to  the  specialists  without  first  having  the  architect's 
written  authority  to  do  so.  In  the  course  of  the  work  there 
was  delay  on  the  part  of  the  specialists  whereby 
the  builder  suffered  damage.  The  builder  brought  an 
action  for  breach  of  contract  against  the  building 
owners,  alleging  that  under  the  contract  and  specification 
there  was  an  implied  promise  on  the  part  of  the  building 
owners  that  the  delivering  and  pricing  should  be  done  at 
such  reasonable  times  as  to  enable  the  builder  to  complete 
his  work  within  a  reasonable  time  thereafter,  and  that  the 
building  owners  had  broken  one  or  both  of  these  implied 
promises.  It  was  held  that  on  the  proper  construction  of 
the  contract  and  specification  there  was  no  such  implied 
promise,  and  that  there  was  no  breach  of  contract  on  the 
part  of  the  building  owners  affording  the  builder  a  right  to 
damages  (see  also  Leslie  v.  Metropolitan  Asylums  District, 
1901,  68  J. P.  86).  As  a  general  rule,  however,  the  sub- 
contract contains  a  clause  to  the  effect  that  "  the  sub- 
contractor shall  pay  to  the  contractor  the  sum  of  £ 
as  liquidated  damages,  and  not  by  way  of  penalty,  per  day 
for  each  day  after  the  day  of  that  the   work 

shall  not  be  finished  or  complete,  and  it  shall  be  lawful  for 
the  said  contractor  to  retain  the  said  sums  out  of  moneys 
payable  to  the  sub-contractor." 

The  liability  of  a  sub-contractor  for  delay  in  completing 
the  work  he  has  undertaken  to  carry  out  depends  on  the 
terms  of  his  contract  with  the  head  contractor.  If  he  does 
not  know  that  the  head  contractor  has  undertaken  to  do 
the  work  within  a  specified  time,  he  will  not  be  liable  for 
the  damages  claimed  and  recovered  by  the  employer  for 
delay,  but  it  is  otherwise  if  it  is  shown  that  he  knew  what 
would  be  the  consequences  of  delay.  These  principles  may 
be  illustrated  by  two  cases.  In  the  first  of  these  (Portman 
v.  Middleton,  1858,  27  LJ.C.P.  231)  the  plaintiff  con- 
tracted with  a  person  who  may  be  termed  the  emplojer  to 
repair  a  machine.  Part  of  the  machine  consisted  of  a  fire- 
box which  the  defendant  was  employed  to  make  within  a 
certain  time,  the  plaintiff  was  unable  to  complete  his  con- 
tract with  his  employer,  who  sued  for  and  recovered 
damages.  It  was  shown,  however,  that  the  plaintiff  would 
have  had  time  to  get  another  firebox  elsewhere.  The 
present  action  was  brought  to  recover  the  damages  paid  to 
the    employer    from     the    sub-contractor.       It    was   held 


that  the  damages  paid  could  not  be  recovered,  inasmuch 
as  the  terms  of  the  contract  with  the  employer  were 
unknown  to  the  sub-contractor,  but  that  the  plaintiff  could 
recover  from  the  defendant  the  sum  of  £82  which  he  had 
originally  paid  to  the  manufacturers,  and  the  extra  cost 
required  in  getting  another  firebox  elsewhere.  In  the  other 
case  (Hydraulic  Engineering  Co.  v.  McIIarhe,  1878, 
4  Q.B.D.  670),  the  plaintiff  company  contracted  with  an 
employer  to  make  a  pile-driving  machine.  The  defendant 
was  employed  to  make  a  part  of  the  machine  and  to  deliver 
the  same  by  the  end  of  August,  when,  as  he  knew,  the 
plaintiff  company  had  to  make  delivery  to  the  employer. 
The  defendant  was  a  month  late  in  making  delivery  of  his 
part,  with  the  result  that  the  employer  refused  to  accept  the 
whole  machine.  As  it  was  of  peculiar  construction,  no 
market  could  be  found  for  it,  and  it  was  therefore  sold  as 
old  iron.  It  was  held  that  the  plaintiffs  were  entitled  to 
recover  the  profits  which  they  would  have  made  on  the  sale 
to  the  employer,  and  the  expenditure  thrown  away  on  the 
other  parts  of  the  machine.  From  this  it  may  be  inferred 
that  any  sub-contractor  for  the  execution  of  a  portion  of  a 
contract  for  large  works  may  find  himself  cast  in  very  con- 
siderable damages  if  he  is  guilty  of  delay. 


ELECTRIC    CONVERTER    FOR 
PRODUCING     HIGH-FREQUENCY     OSCILLA- 
TIONS   FROM    DIRECT    CURRENT. 


In  a  recent  issue  of  the  Physical  Review,  W.I.  Book  describes  an 
"Electric  Converter,"  for  the  production  of  high-frequency 
oscillations  from  direct-current  supply,  which  apparatus  differs  much 
from  all  methods  hitherto  used  to  produce  continuous  oscillations, 
although  the  primary  and  secondary  oscillating1  circuits  are 
arranged  as  in  the  Duddell  and  Poulsen  arc  systems. 

Referring  to  fig.  1,  the  Book  converter  consists  of  a  powerful 
electromagnet  with  tubular  pole-pieces  a,  about  7'6  cm.  in 
diameter.  The  walls  of  the  pole-pieces  are  reamed  out  to  an  end 
thickness  of  about  0'45  cm.,  and  to  each  is  attached,  as  shown,  a 
fibre  ring  b  about  10  cm.  in  outer  diameter.  This  fibre  insulation 
carries  a  copper  cathode-ring  r  (56  cm.  internal  diameter),  and 
one  pole-piece  is  fitted  with  a  fibre  plug  c  through  the  centre  of 
which  passes  a  brass  rod  d.  To  the  end  of  this  rod,  which  is  thus 
insulated  from  the  pole-pieces,  there  is  attached  a  zinc  or  carbon 
anode  disk  e-  (5'4   cm.  in   diameter).      The  fibre  rings   b  project 


Fig.  1. 

slightly  beyond  the  pole-pieces,  thus  forming  recesses  into  which 
are  fitted  mica  disks  g.  The  anode  disk  and  the  cathode  ring  are 
insulated  completely  from  the  pole-pieces,  and  the  gap  between 
the  former  obviously  lies  in  a  very  powerful  magnetic  field  when 
the  magnet  coils  are  excited. 

If  a  difference  of  potential  of  500  volts  be  established  between 
the  anode  and  cathode  under  proper  conditions,  a  discbarge  passes 
which,  by  the  electrodynamic  force  to  which  it  is  subjected,  is 
compelled  to  rotate  in  the  annular  air-gap  between  the  electrodes. 
In  order  to  produce  oscillations  in  an  oscillatory  circuit  shunted 
across  the  gap.  it  is  necessary  that  either  the  anode  disk  or  the 
cathode  ring  should  have  a  rough  surface,  and  in  practice  it  is 
found  best  to  put  a  regularly  roughened  surface  on  the  cathode 
ring.  The  simplest  and  most  successful  method  tried  was  to  wind 
a  soft  copper  wire  of,  say,  No.  16  gauge  on  to  a  ring  of  No.  10  or 
11  wire.  This  wire-wound  ring  r  was  then  soldered  into  a  circular 
hole  cut  in  a  sheet  of  copper,  the  latter  serving  for  the  connection 
of  the  negative  supply  lead  and  also  as  a  heat  radiator  for  the 
oathode  ring. 
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Fig.  2. 

capable  of  varying  the  main  current  from  01  to  I'd  ampere;  I 
represents  a  D.O.  milliammeter  ;  i,o  a  choke  coil  ;  <i  the  converter  gap  ; 
0]  and  Cg  variable  oil  condensers  ;  r.i  and  i._>  the  primary  and 
secondary  of  a  closely  wound  induction  coil  ;  ii  a  hot-wire  ammeter  ; 
and  Bg  a  variable  resistance. 

\\  tun  the  connections  are  made  and  the  proper  conditions  estab- 
lished for  the  spark  discharge,  a  spark  will  rotate  in  the  converter 
gap  between  the  inside  disk  and  the  outer,  regularly  notched  ring. 
Because  of  the  grooves  in  the  latter,  the  sparking  distance  and 
hence  the  gap  resistance  alternates  rapidly  from  a  given  minimum 
to  a  given  maximum,  but  the  choke  coil  in  the  main  circuit  mean- 
while maintains  a  nearly  constant  supply  of  power  through  the 
gap.  Owing  to  the  periodically  varying  resistance  of  the  gap,  there 
IB  a  periodically  varying  flow  and  ebb  of  energy  in  the  primary 
oscillating  circuit.  The  latter  has  a  natural  frequency  of  its  own, 
and  it  would  appear  that  the  oscillating  energy  in  the  primary  cir- 
cuit reaches  a  maximum  when  the  natural  frequency  of  this  circuit 
is  an  integral  multiple  of  the  frequency  of  flow  and  ebb  of  energy 
due  to  the  varying  resistance  of  the  spaTk  gap.  However,  the  D  C, 
voltage  impressed  on  the  gap,  the  current  in  the  main  circuit,  the 
average  length  of  the  spark  gap,  the  pitch  of  the  gap  serrations, 
the  intensity  of  the  gap  field  and  other  variable  factors  make  the 
complete  determination  of  the  interrelation  of  the  main  and  primary 
oscillating  circuits  a  less  simple  problem  than  might  be  expected. 

The  spark  gap  may  vary  in  mean  length  from  0  2  to  2'5  mm. 
and  with  a  gap  of  this  length,  it  is  necessary  to  start  the  dis- 
charge by  some  mechanical  means,  that  actually  adopted  being  to 
push  a  small  wire  into  a  groove  in  the  fibre  next  to  the  cathode 
ring  so  that  the  wire  short  circuits  the  electrodes.  The  main  circuit 
being  thus  closed,  the  wire  is  immediately  withdrawn  and  the 
spark  discharge  commences.     Fig.  :s  shows  the   result  of    using 
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Fig:  3. 

various  gap  lengths  ;  the  upper  curves  z»,  and  cu  show  the  varia- 
tion in  primary  oscillating  current  with  gap  length,  using  zinc  and 
carbon  anodes  respectively.  The  lower  curves  illustrate  the  varia- 
tion in  dc.  voltage  across  the  gap.  For  best  results,  the  spark  gap 
should  be  from  0'4  to  1'5  mm.  in  length,  and  experience  ehows  that 
zinc,  carbon,  brass  and  aluminium  anodes  are  all  practically  of  the 
same  value. 

If  all  the  conditions  in  the  main  and  oscillating  circuits  be 
kept  constant  and  the  field  be  increased  gradually,  the  current  in 
the  primary  oscillating  circuit  increases  to  a  maximum  value  (as 
shown  by  fig.  4,  in  which  curves  z  n^,  s,  s,  refer  to  gap  lengths 
of  0'85,  1'3  and  2'3  mm.  respectively),  if  the  field  strength  be  yet 
further  increased,  the  spark  discharge  ultimately  sputters  or 
becomes  noisy  and  the  energy  in  the  oscillating  circuit  is  decreased 
rather  than  increased.  No  completely  satisfactory  explanations 
of  this  behaviour  are  yet  available. 

Curve  ii,  fig.  5,  shows  the  increase  in  primary  oscillating  current 
with  increasing  capacity  in  that  circuit,  anu  Curve  I„  represents 
the  corresponding  values  of  the  supply  current  (gap  field  4.500  gauss 
throughout). 

When  the  main  circuit  current  is  too  high,  the  spark  discharge 
is  irrf  gular  and  little  energy  gets  into  the  oscillating  circuit.  If  the 
supply  current  be  then  gradually  decreased,  operation  becomes 
smoother  and  the  primary  oscillating  current  increases  gradually 
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voltage  across  the  gap  to  a  value  too  low  to  maintain  the   spark 
discharge. 

A  very  large  number,  say  25,  of  notches  per  unit  length  of  arc 
in  the  spark-gap's  circumference  is  rather  disadvantageous  than 
beneficial  so  far  as  concerns  the  am  mnt  of  energy  transferred  to 
the  oscillating  circuits.  If  the  number  of  notches  be  too  great, 
the  discharge  spreads  over  several  of  them,  and  a  regular  and  con- 
siderable variation  of  the  gap  resistance  is  no  longer  obtained.     On 
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the  other  hand,  if  the  notches  be  too  few,  the  number  of  pulses 
per  second  is  insufficient,  with  a  low  field  across  the  gap,  to  main- 
tain the  primary  circuit  oscillation.  However,  with  only  54 
notches  in  the  entire  circumference  of  the  gap,  the  current  in  the 
primary  increases  rapidly  as  the  gap  field  is  strengthened,  and  best 
results  are  obtained  with  a  cathode  ring  having  10  notches  per  cm. 
of  arc. 

If  the  converter  be  in  operation  with  slightly  too  great  a  supply 
current,  tuning  the  secondary  to  the  primary  oscillating  circuit  haB 
the  same  effect  as  gradually  decreasing  the  supply  current,  i.e.,  the 
spark  discharge  becomes  more  regular  and  quiet,  and  the  primary 
current  increases.  If  the  gap  be  operating  smoothly  before  the 
secondary  is  tuned,  an  attempt  to  effect  tuning  will  often  cause  the 
spark  to  be  extinguished. 

An  interesting  application  of  the  Book  converter  is  to  be  found 
in  wireless  telegraphy.  One  means  of  producing  signals  is  to  join 
in  series  with  the  secondary  (antenna)  circuit  a  suitable  resistance 
of,  say,  carbon- filament  lamps,  which  is  then  shunted  by  the 
signalling  key.  An  alternative  method  is  to  connect  in  parallel 
with  the  antenna  circuit  a  secondary  which  can  be  tuned  to  the 
primary.  A  double  action  key  is  placed  in  these  circuits  so  that, 
when  the  key  is  pressed,  the  tuned  secondary  circuit  is  interrupted, 
and  energy  flows  into  the  antenna  circuit,  and  is  radiated  from  it. 
It  is  confidently  expected  that  the  Book  apparatus  will  succeed  not 
only  in  wireless  telegraphy,  but  also  in  radiotelephony. 


Railway   Electrification    in    U.S.A.— An    American 

railway  contemporary  says  it  has  recently  been  announced  that 
the  Pennsylvania  Railroad  will  electrify  a  suburban  division 
between  Broad  Street  Station,  Philadelphia,  and  Chestnut  Hill,  a 
total  distance  of  12  miles.  The  electrification  of  the  main  line 
between  Philadelphia  and  Paloi,  which  is  the  terminus  for  subur- 
ban trainp.  was  announced  some  time  ago.  It  is  estimated  that 
the  work  on  the  Chestnut  Hill  division  will  be  completed  in  about 
one  year.  There  are  at  the  present  time  66  trains  per  day  on  the 
Chestnut  Hill  branch  and  85  trains  per  day  operating  between 
Paloi  and  Philadelphia. 
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NOTES  ON  INTERNATIONAL  STANDARDISA- 
TION OF  ELECTRICAL  MACHINERY. 


Bt  A.  R.  EVEREST,  M.I.E.E. 


{Paper  read  before  the  INSTITUTION  OF  ELECTRICAL  EnOINEEBS, 
at  Birmingham,  December  10th,  1913.) 

In  order  properly  to  discuss  the  work  of  the  International  Electro- 
technical  Commission,  it  is  necessary  to  distinguish  clearly  between 
an  "International  Standard  of  Quality"  and  an  "International 
Rating  "  for  machines. 

The  rating  of  a  machine  is  the  output  for  which  it  is  sold,  and 
which  is  marked  on  its  name-plate  (rating  plate).  This  output  is 
the  "  rated  output "  of  the  machine. 

(a)  I.E  C.  Standard  of  Quality. — If  the  rated  output  of  amachine 
is  such  that  when  working  under  the  particular  cooling  conditions 
for  which  it  is  designed  the  machine  keeps  within  the  I.E.C.  limits 
of  temperature,  this  machine,  for  its  particular  application,  con- 
forms to  the  I.E.C.  Standard  of  Quality.  This  standard  is  par- 
ticularly valuable  for  important  individual  and  special  applications. 
Various  machines  in  this  class  from  different  sources  would  still 
not  be  directly  comparable,  since  they  would  not  have  an  equal 
temperature  rise  if  primarily  intended  for  different  conditions. 

(b)  I.E.C.  Rating. — If  the  rated  output  of  the  machine  is  such 
that  when  working  under  the  I.E.C.  standard  conditions  of  cooling 
the  machine  keeps  within  I.E  C.  limits  of  temperature,  the  rating 
of  this  machine  is  the  I.E.C.  rating.  Thus  the  I.E.C.  rating  estab- 
lishes the  temperature  rise  as  well  as  the  maximum  temperature. 
All  maohines  with  I.E.C.  rating  would  be  directly  comparable 
amongst  themselves,  since  they  would  all  have  the  same  tempera- 
ture ripe  at  their  rated  output. 

The  Rules  adopted  at  the  recent  I.E.C.  meeting  in  Berlin  establish 
the  I.E.C.  standard  of  quality  (as  regards  temperature)  for  electrical 
machinery.  Agreement  was  not  reached  upon  the  further  question 
of  I.E  C.  rating,  due  to  differences  of  opinion  regarding  the  value 
for  the  cooling-air  temperature.  Before  referring  further  to  this 
feature  it  may  be  well  briefly  to  review  that  part  of  the  work 
which  has  been  completed  by  the  I.E.C. 

These  Rules  are  the  outcome  of  deliberations  by  the  various 
National  Committees  and  at  the  meetings  of  the  Special  Committee 
on  Ruing  held  in  Paris  and  Zurich,  and  in  Berlin  prior  to  the 
Plenary  Meeting. 

The  Rules  bo  far  adopted  are  based  on  considerations  of  the 
highest  safe  temperatures  for  various  insulating  materials,  the 
joint  effect  of  time  and  temperature,  also  the  probable  difference 
between  observable  temperature  and  maximum  internal  tempera- 
ture. From  these  considerations  an  international  agreement  was 
reached  regarding  the  permissible  limits  of  temperature  for  various 
insulating  materials  employed  in  modern  electrical  machinery.  In 
connection  with  these  permissible  temperature  limits,  rules  are 
provided  regarding  the  proper  determination  of  the  temperature 
of  the  cooling  air,  a  knowledge  of  which  is  necessary  to  ascertain 
the  temperature  rise  which  must  not  be  exceeded  at  the  rated  load 
of  the  machine. 

Finally,  rules  are  provided  dealing  with  the  differences  which 
may  exist  between  the  temperature  rise  on  test  and  under  service 
conditions  due  to  variations  in  the  cooling  temperature  and  the 
barometric  conditions.  Thus  the  I.E  C.  standard  of  quality  has 
now  been  established  as  regards  temperature,  and  therefore  life,  for 
any  machine  working  under  the  conditions  for  which  it  is  sold. 

While  the  hottest  internal  temperature  at  any  point  determines 
the  life  of  the  insulation  affected,  the  I.E.C.  does  not  consider  it 
feasible  to  make  this  the  subject  of  ordinary  commercial  investiga- 
tion. Information  obtained  from  laboratory  investigations  with 
exploring  coils  and  thermo-couples  built  into  specially -prepared 
machines  appears  to  justify  the  conclusion  that  for  modern 
machines,  wound  for  not  more  than  4,000  volts,  or  for  transformer 
coils  for  not  more  than  10,000  volts,  the  hottest  internal  spot  will 
not  exceed  the  temperature  observed  by  ordinary  methods  by  more 
than  10°  C.  Accordingly,  the  limiting  observable  temperatures 
permitted,  which  are  shown  in  the  table  below,  apply  to  measure- 
ments by  the  rise  of  resistance  of  the  winding  (wherever 
practicable),  together  with  the  use  of  thermometers,  the  highest 
reading  found  being  always  considered.  Electrical  thermometers 
and  thermo-couples  applied  to  any  accessible  part  of  a  completed 
machine  are  classed  with  thermometers. 

A  great  deal  of  confusion  exists  between  different  countries  at 
present  concerning  the  relation  between  the  so-called  "  full  load  " 
rating  of  a  machine  and  the  highest  load  it  is  actually  expected  to 
carry.  Further,  the  various  overloads  are  rated  for  different  lengths 
of  time,  and  in  some  cases  are  not  allowed  at  all  when  the  machine 
has  been  heated  up  by  its  ordinary  "  full  load." 

The  I.E.C.  has  decided  that  any  ma  nine  intended  for  continuous 
service  should  be  ordered,  designed  and  rated  for  the  highest  load 
it  is  expected  to  carry,  and  that  it  should  be  capable  of  carrying 
this  rated  load  continuously  without  exceeding  the  temperature 
limits  of  the  table.  No  overloads  are  permissible  beyond  this  rated 
load. 

In  the  case  of  a  machine  subject  to  peak  loads  in  excess  of  the 
ordinary  load,  if  the  peak  endures  for  more  than  a  short  time  it 
must  be  included  in  the  rating.  But  if  the  peak  load  is  to  be 
endured  for  brief  periods  only,  the  rating  must  be  sufficiently  above 
the  ordinary  load  to  give  a  continuous  thermal  capacity  equivalent 
to  that  required  on  the  brief  peak  loads  without  exceeding  the 
permissible  temperature  limits. 

A  machine  for  intermittent  service  may  for  the  purpose  of  test 
have   either  a  continuous  rating  which  is  thermally  equivalent, 


or  a  "  short  time  "  rating  which  when  starting  cold  and  running 
at  a  rated  load  for  a  specified  time,  shall  not  at  the  end  of  that 
time  attain  temperatures  in  excess  of  those  shown  in  the  table. 

Permissible  Limits  of  Observable  Temperature. 
Upon  these  considerations  the  I.E.C.  decided  to  standardise 
limiting  values  for  temperature  which  should  apply  to  "  observ- 
able temperatures"  measured  by  the  means  and  methods  specified, 
and  which  should  be  set  with  due  allowance  for  such  excess 
internal  temperatures  above  those  "  observable "  as  would  be 
associated  with  the  approved  methods  of  test.  The  temperatures 
were  to  be  such  as  might  be  endured  continuously  without  pre- 
judice to  a  reasonably  long  life,  but  there  were  to  be  limits  which 
must  not  be  exceeded.  Accordingly,  values  have  been  standardised, 
as  shown  in  the  following  table  : — 

Limits  of   Observable.    Temperature   Adopted    by   the   International 
Electrotechnicul  Commission,  September,  1913. 

Non-impregnated  cotton         80°  C. 

Impregnated  cotton  or  paper  (general)       ...       90°  C. 
,,  single    layer   field  coils, 

stationary  or  moving      95°  C. 
„                   stationary   coils   solidly 
impregnated  through- 
out             95°  C. 

„  rotor  and   stator  wind- 

ings having  the  slot 
portion  solidly  im- 
pregnated or  moulded      96°  C. 

Enamelled  wire  (without  cotton)     106°  C. 

Mica,  micanite,  asbestos  (general) 116°  C. 

„  single  layer  field  coils, 

stationary  or  moving     120°  C. 
„  stationary    coils  solidly 

impregnated      or 

moulded         120°  C. 

Windings  permanently  short-circuited — 

Insulated        ...         100°  0. 

Non-insulated  110°  C. 

Commutators,  slip-rings         90°  C. 

Bearings 80*  C. 

Note. — When  the  insulation  is  composed  of  several  different  in- 
sulating materials,  the  lowest  of  the  temperatures  corresponding  to 
the  various  insulations  employed  must  be  taken  as  the  temperature 
limit.  The  insulation  even  when  forming  a  support  is  always  con- 
sidered as  part  of  the  winding.  (Material  employed  in  small  quan- 
tity in  the  construction  and  not  relied  upon  continuously  as  a 
support  for  the  insulating  material  is  not  regarded  as  part  of  the 
insulation  under  this  rule.) 

Permissible  limits  of  temperature  are  useless  to  the  designer 
except  in  conjunction  with  information  regarding  the  cooling-air 
temperature,  since  the  difference  between  these  two  values  is  the 
"temperature  rise"  which  the  machine  may  create  when  carrying 
its  rated  load.  Hitherto  in  the  I.E.C.  Proceedings,  as  well  as  in 
the  various  National  Rules,  the  value  mentioned  as  cooling-air 
temperature  has  been  the  "  ordinary  "  or  average  value.  Obviously 
such  value  cannot  be  used  directly  in  connection  with  a  table  of 
limiting  temperatures  "  which  must  never  be  exceeded." 

The  corresponding  value  of  air  temperature  employed  must  be 
the  highest  which  is  likely  to  occur.  The  British  and  United 
States  Committees  agreed  in  recommending  that  in  future  40°  C. 
should  be  taken  as  the  reference  air  temperature,  instead  of  26°  C, 
as  hitherto  indicated  in  the  National  Rules.  (Unfortunately,  some 
confusion  arote  because  the  reason  for  this  sudden  jump  from 
25°  C.  to  40°  C.  on  the  part  of  the  British  and  United  States  Com- 
mittees was  not  explicitly  given.) 

The  I.E.C.  Rules  now  require  that  the  maximum,  and  not  the 
average,  temperature  of  the  cooling  air  shall  be  stated,  but  agree- 
ment was  not  reached  regarding  an  International  Standard  reference 
air  temperature.    This  will  be  referred  to  again. 

Extended  investigations  made  by  the  United  States  National 
Committee  show  that  the  variation  in  temperature  rise  with  a 
given  load  when  tested  with  cooling  air  at  different  temperatures 
is  a  small  and  uncertain  quantity,  sometimes  positive,  sometimes 
negative,  according  to  the  characteristics  of  the  particular  machine. 
The  I.E.C.  decided  that  no  correction  shall  be  made  in  practice  for 
such  difference  between  the  conditions  of  test  and  of  final  service. 

No  correction  is  to  be  made  for  variation  in  the  cooling  properties 
of  the  air  at  a  given  temperature  at  altitudes  not  exceeding 
1,000  metres.  For  higher  altitudes  it  is  recognised  that  a  correc- 
tion is  necessary,  but  the  I.E.C.  is  not  yet  in  a  position  to  furnish 
an  official  correction  factor. 

"I.E.C.  Rating"  for  Machines. 

Although  the  I.E.C.  states  that  "  wherever  possible  the  tempera- 
ture of  the  cooling  air  should  be  Btated  and  the  machine  con- 
structed for  this  cooling  condition,"  it  is  also  proposed  to  establish 
a  value  which  shall  be  taken  as  the  maximum  temperature  of  the 
cooling  air  wh  n  no  specific  information  iB  available.  Probably 
more  than  90  per  cent,  of  all  the  machines  sold  come  under  this 
class,  and  the  establishment  of  an  International  reference  air 
temperature  in  connection  with  the  Table  of  limiting  temperatures 
already  provided  would  at  once  fix  the  temperature  rise  permissible 
at  the  rated  load,  and  in  connection  with  the  rulings  given  regard- 
ing overload  would  completely  establish  the  capacity  of  any 
machine  sold  with  "  I.E.C.  Rating." 

With  such  uniform  rating  adopted,  a  buyer  of  standard  maohines 
could  compare,  without  misunderstanding  or  possibility  of  mistake, 
tenders  received  from  the  various  makers  even  from  different 
countries.     He   would  know   that  all  the  machines  offered  would 
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oarry  their  rated  loads  continuously  with  the  samo  temperature 
rise  (and  hImh  with  uniformity  in  other  characteristic!*  such  an 
commutation,  as  far  as  theso  might  be  defined  by  the  I.E.C. 
Rules). 

It  is  evidently  desirable  that  the  I. E.G.  Rating  shall  also 
be  the  DomeitiG  Standard  Rating  of  the  same  machines  in  the 
countries  in  which  thoy  are  produced.  The  reference  air  tempera 
turc  must  then  bo  set  at  such  a  value  as  shall  not  bo  exceeded  by 
the  hottest  conditions  likely  to  occur  in  service  at  any  time  of  the 
year  in  any  temperate  climate. 

At  Berlin  n  majority  of  tho  delegates,  including  those  from 
Great  Britain  and  the  United  States,  desired  to  set  this  reference 
temperature  at  40°  C.,  but  a  minority  desired  B5*  0. 

Examination  of  the  meteorological  records  for  various  temperate 
countries,  including  Great  Britain,  Germany,  and  the  temperate 
part  of  the  United  States,  shows  that  35°  C.  is  not  sufficiently  high 
to  cover  even  the  highest  outdoor  shade-temperatures  which  are 
occasionally  recorded,  so  that  with  a  temperature  rise  based  on  the 
36°  assumption,  the  limiting  temperatures  of  the  I.E.C.  Table  would 
certainly  be  exceeded  at  times.  But  such  is  contrary  to  the 
express  conditions  under  which  the  limiting  temperatures  were 
adopted  by  the  I.E.C. 

In  order  to  justify  a  nominal  "maximum"  temperature  for 
cooling  air  which  would  exclude  the  highest  peaks  occasionally 
occurring,  it  would  be  necessary  to  reduce  all  the  values  shown  in 
the  Table  of  permissible  limiting  temperatures  by  a  margin 
sufficient  to  allow  for  such  occasional  peaks.  This  proposition  was 
suggested  at  Berlin,  but  was  not  accepted  by  those  desiring  the 
lower  reference  temperature.  Finally,  this  entire  question  was 
referred  back  to  the  various  National  Committees,  and  it  is  to  be 
hoped  that  an  early  settlement  will  be  reached,  as  upon  this 
question  hangs  in  reality  the  whole  problem  of  International 
Standardisation  in  the  rating  of  electrical  machinery. 


THE    ELECTRICITY    SUPPLY    OF    LARGE 
CITIES. 


By  Prop.  G.  KLINGENBERG,  Dr.  Ph. 


(Abstract  of  address  delivered  before   the  INSTITUTION    OF  ELEC- 
TRICAL Engineers,  December  4th,  1913.) 
(Continued  from   Vol.  73,  page  1062.) 

The  comparative  data  have  been  summarised  in  Tables  I  to  III. 
The  energy  consumption  per  head  of  population  cannot  be  com- 
pared directly  from  the  figures  given,  since  both  in  London  and 
Berlin  energy  is  generated  in  special  traction  power  stations,  and 
in  the  case  of  Berlin  that  generated  in  block  stations  must  also  be 
included.  Unfortunately  reliable  data  in  this  connection  could 
not  be  secured  ;  the  figures  for  the  years  in  question  may  be 
assumed,  however,  to  be  approximately  as  follows  ; — 

Current  consumption  in  KW.-hours  per  head  of  population  : — 

Chicago 310  KW.-hours. 

Berlin      170  „ 

London 110  ,, 

These  figures  show  that  in  the  two  latter  cities  the  consumption 
should  be  capable  of  a  considerable  rise. 

It  is  a  striking  fact  that  in  London  the  generation  of  energy 
is  split  up  amongst  a  large  number  of  small  stations,  whereas 
Chicago  stands  pre-eminent  as  regards  centralisation. 

The  proportion  of  the  average  peak  loads  in  the  different  stations 
is  approximately  as  follows  : — 

London         1 

Berlin  5 

Chicago        10 

The  installation  costs  per  kilowatt  are  found  to  be  approximately 
as  follows  : — 

Berlin      =      950  shillings  per  installed  kilowatt 
Chicago   =  1,200        ,,  „  „ 

London   =  1,460        „  „  „ 

It  is  impossible  to  draw  any  conclusions  regarding  costs  per 
kilowatt  at  Chicago.  A  comparison  is,  however,  possible  between 
Berlin  and  London,  where  methods  of  design  and  living  conditions 

TABLES  I  and  II. 


Item. 
Company 


Population,  approx. . . . 
Power  stations  :— 

Number     ...         ... 

Installed    capacity 

Average  size 
Assets 
Sinking  fund,  &c.    .. 

Real  value 


Berlin, 
1911-12. 

Chicago, 
1911. 

London, 
1910-11. 

Berliner 
Elektrioitiits- 
werke 

2,600,000 

Common- 
wealth Edi- 
son Co. 

2,200,000 

Authorities 
and      com- 
panies    i  n 
and  around 
London. 
6,500,000 

6 

137,000  KW. 

23,000  KW. 

160,426,0003. 

30,380,000s. 

6 

221,700  KW. 

37,000  KW. 

280,321,000s. 

14,148,000s. 

64 
298,400  KW. 

4,670  KW. 
547,060,000s. 
111,800,000?. 

Cost  tkr  kw. 

lli'rlin. 

858  Mi. 


iWTALLr.n. 

( '//  'ruiju. 
177'lOa,     40% 


Power  Htation   ... 

Distribution 
sy»tem,  includ- 
ing meters     ...  693-69s.     62%      72326s.     60%      7»7'00l 

94902s.  104  k   100%  1,469-O00s.  100% 

differ  leu,  From  such  comparison  it  will  be  seen  that  the  tofaI 
'costs per  kilowatt  installed,  with  power  itetiOTUI  of  about  I  I 
are  approximately  BO  |"-r  oeot.  greater  than  for  power  «•• 
about  25,000  kw.  ;  this  difference  appears  to  be  Ktill  greater, 
namely,  80  to  90  per  cent.,  when  the  costs  of  the  power  station* 
alone  are  compared.  The  proportion  of  the  cost  of  a  power  station 
to  that  of  the  network  (including  meter*)  is  also  noteworthy  ;  for 
Chicago  and  Berlin  it  is  approximately  40  60,  and  for  London 
45  :  65.  It  can  thus  be  seen  that  the  cost  of  the  power  station 
decreases  as  the  size  of  the  plant  increases. 


TABLE  III. 

Berlin, 

Chicago, 

London, 

1911-12. 

1911. 

1910-11. 

Total  peak  load     ... 

:m,i;oo  kw. 

199,:soo 

1 85.500 

Peak  load  per  power  station 

15,800    „ 

33,700 

KW.-hours  generated 

274,000,000 

•184,000,000 

405,0'- 

KW.-hours  purchased 

— 

32,000,000 

— 

KW.-hours  sold 

216,300,000 

640,000,000 

319,243,000 

Comprising — 

Lighting 

24% 

19% 

61% 

Power 

45% 

12% 

27% 

Traction 

31  % 

69% 

12% 

Load     factor     (KW.- 

hours 

33-1  % 

41  % 

249 

generated) 

Efficiency    of   transmisson 

system — 

KW.-hours  sold 

0*79 

0-894 

0-788 

Kvv.-huurs  generated 

Reserve  factor 

1*450 

111 

1T.1 

Utility  factor  (total) 

0-18 

0-33 

0122 

Coal — Price  per  ton 

17'41s. 

Approx.  88. 

Approx.  12'8s. 

Consumption    per 

KW.- 

V38  kg. 

„     161  kg. 

„     2  37  kg. 

hour  sold 

Overall  efficiency  of  plant      97  %  „     7  6    %       „     5  % 

Revenue   from    KW.-hours  34,334,000s.   67,845,000s.    62,400,000s. 

sold 
Expenses     17,636,000s.    28,881,000s.    27,820,000s. 


Profit  absolute 
Percentage  of  real  value  . 


16,698,000s.    28.964,000s.    34.580.000s. 
1283%  10  87%  7-85% 


Centi- 

Centi- 

Centi- 

shillings. 

ehillings. 

shillings. 

Selling  price          

15-856 

9044 

19530 

Expenses — 

Fuel        

2-393 

1-146* 

3-051 

Oil,  stores,  &c 

0-039 

0-045 

0-262 

Wages     

0510 

0-61.4 

1-047 

Repairs,  maintenance  ... 

0-937 

0830 

1-482 

Rent,  taxes,  insurance,&c. 

0-348 

0»605 

1482 

General  expenses 

0810 

0836 

1396 

Current  purchafed 

— 

0-167 

— 

Municipal  participation 

3067 

0-271 

— 

Total  expenses       

S  131 

4514 

8720 

Profit  (gross)         

7722 

4530 

10-810 

130,046,0008.      266,173,000s.        435,260,000s. 


*  The  conversion  to  KW.-hours  sold  includes  the  number  of  kw.. hours  pur- 
chased, therefore  the  actual  value  is  approximately  4-5  per  cent,  higher. 

With  regard  to  the  consumption,  the  three  plants  can  be 
characterised  as  follows  : — Chicago  :  Traction  load  predominating 
(approx.  70  per  cent.)  ;  London :  Lighting  load  predominating 
(approx.  60  per  cent.)  ;  Berlin  :  Power,  lighting,  and  traction 
loads,  in  a  more  even  ratio.  London  is  considerably  below  the 
other  two  cities  as  regards  the  utilisation  of  its  plant,  owing  to  ita 
predominating  lighting  load.  Fig.  2  shows  that  in  London  the 
load  factor  cannot  be  improved  appreciably  by  centralisation  :  what 
is  necessary  is  to  alter  the  nature  of  the  consumption. 

The  load  factor  should  not  largely  influence  th«  percentage  of 
reserves.  What  affects  the  spares  most  is  the  size  of  the  whole 
plant.  The  following  reserve  factors  (?•)  appear  to  meet  the  normal 
requirements  of  large  cities  : — With  a  maximum  load  on  individual 
stations  of  30,000  KW„  ;•  =  1  25  :  15,000  KW.,  r  =  1  4  :  3,000  kw.. 
r  =  16.  It  being  assumed  that  each  power  station  is  equipped 
with  at  least  one  complete  generating  set  as  a  stand-by. 

The  utility  factors  differ  to  a  greater  extent  than  should  be 
expeoted  from  the  nature  of  the  consumption  alone.  The  ratios 
are  shown  in  rv>und  figures  as  follows : — London  :  Utility  factor, 
12  per  cent. ;  load  factor,  25  per  cent.  Berlin  :  Utility  factor, 
18  percent.  ;  load  factor,  33  per  cent.  Chicago  :  Utility  factor, 
S3  per  cent.;  load  factor,  41  per  cent.  These  results,  together 
with  the  remaining  items  in  Tables  I  and  II,  enable  their 
dependence  upon  the  utilisation  to  be  determined,  and  by  means 
of  the  costs  characteristic  thus  found,  the  working  conditions  can 
be  compared  on  an  equal  basis. 

The  results  of  these  calculations  are  shown  graphically  in  fig.  3, 
which  shows  the  total  costs  characteristic  of  the  plant.    All  costs 
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include  the  capital  charges,  and  in  all  three  caees  the  normal  rate 
of  10  per  cent,  referred  to  above  has  been  taken. 

The  actual  utility  factors,  Table  III,  are  indicated  in  fig.  3 
by  a  circle.  They  therefore  represent  the  "  normal  price  of 
the  current,  i  «.,  the  prioe  at  which  the  works  should  earn  a  gross 
interest  of  10  per  cent,  on  their  capital,  neglecting  any  special  sums 
to  be  paid  to  authorities. 

The  prices  indicated  in  fig.  3  by  a  horizontal  line  represent  selling 
prices  actually  obtained  by  the  works  during  the  year  in  question 
(after  deducting  special  expenses),  and  therefore  permit  a  direct 
comparison  with  the  normal  value.  I  have  based  my  calculations 
upon  the  average  selling  prices  throughout,  and  have  ignored  the 
division  of  the  same  into  various  classes  of  consumption,  as  this 
involves  the  question  of  tariffs,  which  does  not  come  within  the 
scope  of  the  present  subject. 

From  these  costs  characteristics  it  will  be  seen  that  as  regards 
total  costs  the  Berlin  works,  notwithstanding  their  smaller  power 
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stations,  work  more  economically  than  those  in  Chicago,  while  the 
costs  of  the  London  works  are  the  least  favourable.  Nevertheless, 
the  actual  energy  prices  (based  on  equal  utilisation  for  all  three 
plants)  are  approximately  the  same.  The  reason  for  this  is  that 
the  selling  price  in  London  i3  about  13  per  cent,  lower,  and  in 
Berlin  about  the  same  percentage  higher  than  the  "  normal " 
value. 

The  relatively  high  working  oosts  in  Chicago,  as  compared  with 
those  in  Berlin,  are  due,  in  my  opinion,  chiefly  to  the  higher  costs 
of  the  plant  (Table  II)  and  the  higher  wages  and  salaries. 
Moreover,  the  Berlin  plants  show  a  decided  superiority  in  fuel  con- 
sumption, although  this  is  counterbalanced  by  the  appreciably 
higher  prices  for  coal  (Table  III). 

The  importance  of  the  utility  factor  for  all  three  plants  will  be 
recognised  from  the  form  of  the  costs  characteristic.  The  curves 
show  that  within  the  values  for  this  factor  of  10  to  30  per  cent., 
the  selling  price  can  be  reduced  by  more  than  3  per  cent,  for  each 
advance  of  1  per  cent,  made  in  utilisation,  without  necessitating 
extensions  or  other  alterations  to  the  existing  plant. 

Comparison  of  the  actual  values  obtained  with  those  obtainable 
with  modern  plant,  using  machines  of  20,000  kw.,  shows  that  with 
the  same  utility  factor,  the  generating  costs  in  London,  for  example, 
could  be  reduced  to  less  than  half  of  what  they  are  now.  Com- 
bination of  the  supply,  and  particularly  a  conversion  to  a  pure 
alternating-current  system,  enables  the  costs  of  losses  and  distri- 
bution to  be  reduced  considerably. 

The  working  costs  for  the  network  differ  only  slightly  and  form 
a  relatively  small  part  of  the  total  working  costs.  The  saving  to 
be  expected  here  is  small,  because  the  greater  part  of  the 
working  costs  consists  of  capital  charges.  An  effective 
way  of  improving  the  conditions  would  be  to  replace  the 
existing  power  stations  by  large  modern  plants.  This  procedure 
together  with  better  utilisation  would  mean  a  saving  of  30  per 
cent,  with  a  relatively  small  extra  capital  expenditure. 

If,  for  example,  all  the  existing  power  stations  in  London  were 
shut  down  and  large  new  stations  took  their  place,  a  saving  could 
be  effected  of  about  40  per  cent,  on  all  working  costs,  at  an 
increase  of  the  total  capital  now  invested  of  less  than  20  per  cent. 

At  this  point  a  further  possibility  of  reducing  the  working  costs 
should  be  mentioned  which  specially  applies  to  large  power  stations 
and  is  dependent  upon  the  site.  This  consists  in  a  saving  of  coal 
costs  by  building  the  station  in  the  immediate  vicinity  of  coal-pits, 


and  transmitting  the  energy  through  overhead  lines  or  cables. 
This  measure  promises  advantagts  wherever  high  coal  freights 
prevail  and  where  it  is  possible  to  use  poor  coal  and  obtain  a  good 
utilisation  of  the  transmission  line.  Instead  of  firing  the  boilers 
with  the  coal  direct,  advantage  may  be  taken  under  certain  circum- 
stances of  the  experience  in  the  extraction  of  its  valuable  by- 
products such  as  nitrogen,  tar.  oiK  &c, 

During  1910-11  some  25  electricity  works  in  and  round  London 
supplied  alternating  current  at  50  periods,  and  represented  alto- 
gether an  installed  capacity  of  12(1,000  kw.  Amongst  these  there 
are  three  concerns  with  more  than  1 3,000- kw.  capacity,  totalling 
46,000  kw. 

These  three  stations,  which  are  probably  of  a  later  date,  show 
a  relatively  high  economy  ;  their  immediate  replacement  is  there- 
fore unnecessary.  The  first  step  would  then  consist  of  providing 
a  new  power  station  having  a  capacity  of  80,000  kw.  to  replace 
the  22  smaller  stations,  and  connecting  their  systems  to  a  common 
network. 

The  interconnecting  system  would  be  laid  out  in  a  manner 
similar  to  the  system  adopted  in  Berlin  for  the  recent  extensions. 
Several  ring  mains  would  be  run  concentrically  round  the  centre 
of  the  city,  and  the  distance  between  rings  would  vary  according 
to  the  density  of  consumption.  These  ring  mains  would  be 
duplicated  in  case  of  extensions  and  connected  to  one  another  by 
diagonal  feeders. 

In  order  to  obtain  an  idea  as  regards  the  length  and  the  costs  of 
the  cables,  I  have  drawn  in  a  system  of  this  kind  (fig.  4)  diagram- 
matically  on  a  map  of  London,  making  due  allowances  for  the 
increasing  density  of  supply  (shown  by  the  closeness  of  the  hatch- 
ing) and  the  possibility  of  connecting  up  all  the  existing  com- 
panies to  the  system.  On  the  assumption  (that  the  total  output  of 
about  80  000  kw.  is  to  be  distributed)  I  consider  that  three  ring 
mains,  each  consisting  of  one  single  three-phase  cable,  3  X  150 
sq.  mm.  (3  x  0  235  sq.  in.),  capable  of  transmitting  10,000  KW., 
should  be  sufficient.  With  this  arrangement  each  of  the  stations 
belonging  to  the  outer  ring  will  be  fed  by  at  least  two  cables, 
while  the  cables  laid  diagonally  provide  lor  the  necessary  cable 
reserve  in  the  interior  of  the  city.  I  estimate  that  a  ring  system 
in  accordance  with  the  diagram  shown  in  fig.  4  will  suffice  for 
the  distribution  of  150.000  kw.,  showing  that  there  is  ample  pro- 
vision for  further  connections. 

The  total  length  of  the  cables  would  be  approximately  250  km. 
(155  miles),  allowing  15,  20,  and  30  per  cent,  for  deviations  from 
the  straight  line. 

Twenty-five  stations  with  an  installed  transformer  capacity  of 
80,000  +  25  per  cent.  =  100,000  k.v.a.  would  be  connected  to  the 
ring  mains. 

The  new  generating  station  is  assumed  to'be  situated  within  a 
distance  of  15  km.  (10  miles)  from  the  centre  of  the  city  on  a  site  of 
50  ha,  (130  acres). 

Ten  20,000-volt  cables,  with  the  same  dimensions  and  carrying 
capacity  as  the  ring  mains,  would  connect  the  latter  to  the  power 
station.  If  the  average  length  of  the  cable  between  the  power 
station  and  the  feeding  points  is  assumed  to  be  the  same  as  the 
distance  of  the  power  station  from  the  centre  of  the  city,  an 
additional  allowance  of  20  per  cent,  being  made  for  following 
streets,  the  total  length  of  the  cable  would  be  180  km.  (1 10  miles). 

The  maximum  losses  in  this  cable  would  be  approximately  as 
follows  : — 180  kw.  dielectric  losses,  3,240  kw.  copper  losses.  On 
the  above  assumptions  the  costs  work  out  as  follows  : — 

A.  Estimate — 

1.  Power   station,    83,000    kw.,    including    trans- 

formers, switch-house  and  auxiliary  buildings, 
at  170s.  per  kw.  (extra  for  site,  pile  founda- 
tions, pumping  plants,  labour,  .fee,  at  40s.  per 
kw.);  total  

2.  Feeder  cables,  180  km.,  20,000-volt  3  x    150  sq. 

mm.  section,  including  laying,  at  27,800s. 
per  km. 

3.  Ring  cables,  250  km.,  20,000-volt  3    x    150  sq. 

mm.  section,  including  laying,  at  31,000*. 
per  km 

4.  Substations:  25  with   stationary  transformers. 

Total  capacity,  100,000  k.v.a.,  allowing  for  the 
partial  use  of  existing  buildings  and  sites,  at 
40s.  per  k.v.a 


Shillings. 
17,430,000 


5,000,000 


r, 750,000 


Total  cost 

Per  kw.     12725b. 


4.000,000 
31,180,000 


B.   Operating  Co-its  for  the  New  Plants- — 

Capital  charges— Power  station  and  sub-station,  10  per  cent.  ; 
cable,  8  per  cent. 

Coal — Price  per  ton,  10s.  (id.;  calorific  value  per  kg.,  7,000  cal. 
(12,600  HTii  a). 

Utility  factor  for  all  parts  based  on  full  load,  80,000  kw. 

I  have  further  assumed  that  in  view  of  the  high  proportion  of 
the  lighting  load,  the  new  power  station  can  deal  with  the  entire 
supply  without  assistance  during  a  considerable  part  of  the  year, 
and  that  the  three  old  power  stations  need  be  operated  for  not 
more  than  an  average  of  eight  months  in  the  year. 

The  utility  factors  are  to  be  based  as  regards  capital  charges  on 
the  existing  plant  of  126,000  kw.,  and  as  regards  operating  costB 
on  the  capacity  installed  in  the  three  old  stations  of  46,000  kw. 

The  figures  obtained  from  the  comparative  calculations  are  com- 
bined in  Table  IV.  The  results  of  these  calculations  may  be  sum- 
marised in  the  following  statement.  The  plan  proposed  permits  pay- 
ment of  interest  and  amortisation  of  the  old  capital  in  the  same 
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manner  in  hitherto,  and  leaver  a  reasonable  mm  for  i-apital  charges 
on  the  now  capital  anil  n,  HtirpIiiH  of  B,300.000l,  Thin  profit  is  HOOTtd 
without  mukiiiLr  any  alterations  in  the  existing  distribution  MyHtcm. 
The  inor.'iisu  from  1:15,000,000  KW.-hourH,  to  I  / .'  ihiihn  id  kw.- 
honrn  would  meat  the  natural  increase  in  the  consumption  during 
the  coiihI  met  ion  period. 

We  will  now  consider  tho  effect  of  the  above  ncheme  on  concerns 
supplying  continuous  current.  In  l'.HO-ll  there  were  29  companies 
under  this  heading  with  an  installed  capacity  of  L  16.000  KW.  If 
the  larg-cst  of   these   stations    with   outputs  of    10,000  kw.  uii^lit 
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at  first  remain  in  commission  (there  are  three  of  these  works 
with  a  total  output  of  54,000  KW.),  the  others  would  bs  shut  down, 
and  as  the  ring  mains  have  still  an  ample  reserve,  the  only  altera- 
tion would  be  the  installation  of  62,000  kw.  of  converters  and 
transformers,  the  laying  of  about  seven  additional  feeder  cables, 
and  the  extension  of  the  new  power  station  by  three  generating 
sets.  This  alteration  should  be  carried  out  at  a  cost  of  about  310s. 
per  kilowatt  installed.  After  this  alteration  about  80  per  cent, 
of  the  exiting  plant  will  have  been  combined  and  transformed 
into  an  efficient  supply  system.  The  conversion  of  the  remaining 
concerns  with  non-standard  systems  would  probably  no  longer 
offer  great  difficulties. 

(7b  be  continued.') 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 

PRANCE. — The  French  Customs  Authorities  have  decided 
that  electric  lamp  brackets  fixed  on  cables  for  chains  of  lights 
are  to  be  dutiable  as  eleetro-technical  apparatus,  the  electric 
cables  to  be  dutiable  separately  according  to  class. 

The  Board  of  Trade  are  in  receipt,  through  the  Foreign 
Office,  of  information  to  the  effect  that  a  proposal  to  reduce 
from  5  per  cent,  to  1  per  cent,  the  margin  allowed  for  error  in 
Customs  declarations  for  goods  imported  into  France  is  con- 
tained in  Article  22  of  the  Bill  which  is  being  considered  by  the 
Budget  Committee  of  the  Chamber  of  Deputies.  The  Article 
in  question  proposes  that  Article  16  of  the  Law  of  the  28th 
December,  1895,  shall  be  abrogated,  and  that  Article  18  of 
Chapter  II.  of  the  Law  of  the  6th /22nd  August,  1791  {"Code 
des  Douanes  "),  shall  read  as  follows  :•— 

If  the  goods  presented  (for  clearance)  exceed  by  more  than 
one  per  cent,  the  weight,  the  number  or  the  measure  declared, 
the  provisions  of  Article  21  of  the  present  Chapter  shall  be 
applicable.  With  regard,  however,  to  goods  other  than  metals, 
dutiable,  by  weight,  at  10  francs  or  less  per  100  kilogrammes, 
the  penalties  will  be  incurred  only  if  the  excess  weight  is  over 
10  per  cent,  of  the  declared  weight. 

The  amount  of  the  excess  is  to  be  calculated  in  relation  to 
the  weight,  the  number  or  the  measure  set  out  in  the  declara- 
tion, or  in  a  note  annexed  thereto,  for  each  article,  group  of 
packages,  or  packages  comprised  in  one  declaration  (dans  un 
mime  article),  or  for  each  class  of  goods  contained  in  one  and 
the  same  package. 

In  forwarding  this  information,  H.M.  Ambassador  at  Paris 
reports  that  in  the  preamble  to  the  Bill  it  is  stated,  with  refer- 
ence  to  this  proposal,   that   the   adoption  of  measures  more 
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Article  21  of  Chapter  IT.  of  the  6th/22nd   August,  L791,  pro- 
clarations  in  regard   to 
quality  or  the  kind  of  i1  ated 

and  a  fine  of  l'io  francs  shall  be  imposed  if  the  duty  which 
would  be  evaded  bj  thi  fal  e  di  i  I  trafc  m  a  u  ants  to  12  francs 
or  more,     [f  (he  duty  sought  to  tw   i  lhan 

12  francs,  the  goods  shall  not  be  confiscated,  but  only  the  fin* 
of  loo  franca  ei  acted 

In  this  connection  wo  note  that  the  British  Chamber  of 
Commerce  is  protesting  against  tlir-  imposition  of  this  further 
disability  on  trade  between  the  two  coum 
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28.854.     "  Electric   conduit   fittings."     R.    W.    Perry.      December   15th.  • 

28,887.     "  Apparatus  to  be  used  in  connection  with  testing  electrical  p<>: 
differences   in   the  earth. '*     E.   Ryan.     December  15th. 

28,891.  "  Vacuum  lightning-arresters. "  Western  Electric  Co.,  Ltd.  De- 
cember   15th.      (F.    T.    Woodward,    Belgium.)      (Complete.) 

28,898.     "  Arrangements   for  automatically   regulating   the  voltage  of  dvnamo 
machines."      Fried     Rrupp    Akt.    Ges.      December    15th.      (Convention 
January   11th,    1913,   Germany.)     (Complete.) 

28,903.     "  Holders  for  electric  glow  lamps."    H.  Leitner.     December  15th. 

28.915.     "  Electric    amp   holders."     A.    H.    Brackensieck.      December   loth. 

28.932.  "  Electric  water-heaters  and  the  like."  R.  Weaving  k  Fskranti. 
Ltd.     December   15th.     (Addition    to  9.930/13.) 

28.933.  "  Reversing  and  braKing  alternating-current  motors."  Art 
Brown,  Boveri  et  Cie.  December  15th.  (Convention  date,  December 
1912,    Germany.)      (Complete.) 

28,935.  "  Electric  glow  lamps  and  methods  of  manufacturing  and  operating 
the  same  for  illumination,  heating  and  other  purposes."  C.  O.  Bastian. 
December   15th. 

28,939.  "  Apparatus  for  perforating  tape  for  the  automatic  transmission  of 
telegraphic  signals  and  for  other  like  purposes."  Eastern  Telp.grapii  Co.,  Ltd.. 
A.   Fraser  and    K.   L    Wood.     December  15th. 

28,950.     "  Magnetic  balances."     R.   W.    Paul.     December   16lh. 

28,952.  "  Telegraph  receiving-apparatus  adapted  to  split  up  incoming  signals 
into  their  components,  and  to  actuate  a  transmitter  or  analogous  device, 
or  to  perforate  a  tape  according  to  either  the  Wheatstone,  cable,  or  other 
systems  of  working."  Eastern  Telegraph  Co.,  Ltd..  A.  Eraser  and  K.  L. 
Wood.      December    16th. 

28,956.  "  Electric  signalling-systems  for  mines."  A.  W.  Brown  and  I.  H. 
Parsons.     December  16th. 

28.963.  "  Insulated  railway  van."  W.  Hunt.  December  16th.  (S.  T. 
Gresham,  India.)     (Complete.) 

28.966.  "Collectors  used  in  connection  with  dynamo  electric  machines." 
W.  P.  Thompson.  December  16th.  (Aktiebolaget  Ljungstroms  Angturbin, 
Sweden.)      (Complete.) 

28.967.  "  Rotary  field  magnets."  W.  P.  Thompson.  December  16th. 
(Aktiebolaget    Ljungstroms    Angturbin,    Sweden.)      (Complete.) 

28,977.  "  Electric  signalling  and  train-control  systems  for  railways." 
W.  J.  Mackenzie.     December  16th. 

28,999.     "  Thermo-electric   generators."      P.    Fisrra.      December    16th. 

29,003.  "  Flexible  connections  for  electric  conductors."  Siemens  Bros. 
Dynamo  Works.  Ltd.  December  16th.  (Siemens-Schuckertwerke  Gm.b.H., 
Germany.)      (Complete.) 

29,007.  "  Means  for  the  electrical  treatment  of  toothache  and  the  rare  cf 
the   teeth   generally."     E.   L.   Peck  and  T.   N.  Atkinson.     December  16th. 

29,028.  "  Method  of  covering  or  armouring  electric  conductors  with  metal." 
F.    Chase.      December    16th.      (Complete.) 

29,046.  "Selective  electric  signalling."  New  Phonopore  Telephom 
Ltd.,   and    A.    H.    Nicholson.     December  16th. 

29,049.  "Circuit  arrangements  for  telephone  systems."  Siemens  it  Halsre 
Akt.  Ges.  December  16th.  (Addition  to  12,651/13.  Convention  date,  Decem- 
ber  18th,   1912,   Germany.)     (Complete.) 

29,059.  "  Sparking  plugs."  C.  Spada.  December  16th.  (Convention  date, 
February    25th,    1913,    Italy.)      (Complete.) 

29,063.     "  Regulators      for      electric      transforming      apparatus."  British 

Thomson-Houston   Co.,    Ltd.     December  16th.      (General    Electric   Co.,    United 
States.) 

29,070."  Electrical ly-h.  ated  utensils."  \V.  F.  Terry  and  Credenda  Conduits 
Co..    Ltd.      December   16th. 

29.098.  "  Electric  lamps."     R.  S.  BALLANTTOS  and  J.  LlZARS.     December  17lh. 

29.099.  "  Mains  for  collecting  and  conveying  gases  from  electrolytic  cells 
and   the  like."     A.    E.   Know  its.     December   17th. 

29.106.     "  Electrical   alarm   clocks."     R.    Williams.     December  17th. 

29.108.  "  Plug  connection  adapted  to  fit  into  a  wall  switch."  R.  D.  Binniy. 
December  17th. 

29,113.  "  Dynamo-electric  machines."  J.  G.  CunLLTTI  and  R.  G.  CuKLim. 
December  17th. 

29,118.  "  Renewable  electric  elements  suitable  for  self-contained  electric 
kettles   and    other    apparatus."     G.    H.    Clakkson.      December    17th. 

29.165.  "  Telephone  transmission  svstems  wherein  reinforcing  repeaters 
are  employed."  A.  S.  J.  van  Kestekf.n.  December  17th.  (.Convention  date, 
December' 19th,   1912,    Holland.)     (Complete.) 
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29, 1h-  F.   T.    Rfid   and    F.    Knight.     December   ]8th. 

39,195  '  Production  of  alkali  metal  by  the  electrolysis  of  (used  salts  or 
mixtures   ol   sails."     K.   J.    McNiTT.     December  18th. 

"  Ventilation    of    dynamo-electric      machinery."        Siemens      Bros. 
DtNAUO  \\  >RKS,   Ltd.,  and  E.  O.  Kifiter.     December  18th.     (Complete.) 
29,316.     "  System    of    electrical    distribution    and    control."      F.    B.    MacNab. 
(Convention    date,     December    2<Sth,     1912,     United    States.) 
• 
89,321.     "  Receiver  for  fubmarinc  sound  signals. "     Signm,  G.u.b.H.     Decem- 
l>er    18th.      (Addition    to    2,185/13.      Convention    date,    December      18th,      1912, 
Germany.)     (Complete.) 

namo-electric   generators."     F.    L.   Hollistek.     December  18th. 
(Addition   to  37,350/12.) 

"  Insulating  compound."    E.  Jones.     December  18th. 
29.237.     "  Method  of  removing  air  from  incandescent  lamp  bulbs."     R.  Cell. 
December   18th. 

9      "  Method    of    and    means    for    reducing    the    influence    of    the    line 

i    in  actuating  electric  apparatus  at  a  distance,  by   means  of  pulsations 

obtained    from    a    source    of    continuous    electric    current."      E.    II.    Widegren 

and    K.    A.    VVl  ember    18lh.      (Convention    date,    December    30th, 

Sweden.)     (Comp 

29.240.  "  Method  of  and  means  for  effecting  a  diplex  action  in  actuating 
electric    apparatus    at    a    distance    by    means    of    pulsating    electric    currents 

I    from    a    source    of    continuous    electric    current."    E.    H.    Widegren 
IN.      December    18th.      (Convention    date,    December    30th, 
1912,    Sweden.)      (Complete.) 

28.241.  "  Fransmitter  ol  electric  writing  telegraphs."  E.  H.  Widegren 
and  K.  A.  Wl  ember  18th.  (Convention  date,  December  30th, 
1912     Sweden.)      (Complete.) 

29.242.  "  Electric   writing   telegraphs."     E.   H.   Widegren   and   K.   A.   WlDl- 

nber    18th,      (Convention    date,    December    30th,    1912,    Sweden.) 
<Complete.) 

245.     "Telephonic  connections."    S.  G.  Brown.     December  18th. 
39,860.     "  Electric    cells    or    batteries."     C.    K.    Bamber.      December    18th. 
i      "  Method    of    protecting    the    electrodes    in    electric    arc    furnaces." 
J.    1.    BRONN   and   W.   Sciiemmann.     December   18lh.     (Convention  date,   Dccem- 
h,    1912,   Germany.)     (Complete.) 
89,26(1      "  I      ctrii  illy-insulated    fish-joints    for   railway   rails."     W.    R.    Svkf.s 
Interlocking  Signal  ID..  Ltd..  and  G.  II.  Svkks.     December  18th.     (Complete.) 
29,270.     "  Commutation    arrangements   for    electric    rotary    converters   coupled 
to   alternating   current   boosters         Su  1ENS    linos.    Dynamo   Works,    Ltd.,    and 
J.  C.    WILSON.     December   18th.     (Complete.) 

29.274.  "Cui-rent  carrying  coils  for  electro-magnetic  apparatus."  J.  W. 
Ewart.     December   19th. 

29,284.     "  Electric  lamp  (oi  its,  signals,  or  the  like."     S.  Klein. 

December  19th.     (Convention  date,  December  20th,  1912,  Germany.)    (Complete.) 

29.341.     "  Electric   tumbler   switches."     Geb.   Jaeger.      December   19th.    (Con- 

ion    date,    November   27th,    1913,    Germany.)      (Complete.) 
29,344.     "  Pendant    switches."     Geb.    Jaeger.      December    19th.      (Convention 
date,    November  27th,   1913,    Germany.)     (Complete.) 

146.     "Devices    for    correcting    the    difference    of    phase    in    telegraphic 
ing-apparatus."      A.    C.    Baronio    and    K.    L.    Wood.      December    19th. 
29,361.     "  Dynamo-electric     machines     for     combined     electric     lighting     and 
engine  starting."     B.   Brooks  and   W.   Hoit.     December  20lh. 

29,366.  "  Limit  switches  employed  to  control  the  movements  of  electrically- 
operated  cranes,  hoists,  freight  and  passenger  elevators,  winches,  turntables, 
and  the  like."  Craven  Bros.,  Ltd.,  F.  Garner  and  A.  E.  Horrocks. 
December  20th. 

29,389,     "  Apparatus    for     perforating     tape     for     automatic    telegraph    trans- 
mitters   and    the    like."     A.    C.    Baronio   and    K.    L.    Wood.      December   20th. 
(Divided  Application  on  29,416/12.     December  20th.) 
29,418.     "Cathodes    for    electric    furnaces."      G.    B.    Ellis.      December    20ih. 

■~   Co.,    United    States.)     (Complete.) 
29  125.     "  Globes  for  electric  arc  lamps."     T.  Stave.     December  20th.     (Con- 
vention date,   December    23rd,   1912.   United   States.)     (Complete.) 

29,426.     "Circuit    arrangements    for    automatic    or    semi-automatic    telephone 
ms."      Siemens    &    Halske    Akt.    Ges.      December    20ih.        (Addition      to 
18,498/12.     Convention   date,   December  20th,   1912,   Germany.)     (Complete.) 

29,434.  "  Relays  for  telegraphy."  J.  Tucker  and  C.  G.  E.  Milne.  Decem- 
bei   80th 

89.447.  "  Apparatus  suitable  for  use  in  wireless  telegraphy  and  telephony." 
J.  Schiessi.er.  December  20th.  (Convention  date,  October  16th,  1913,  Austria.) 
(Complete.) 

29.448.  "  Electrical    rel.ivs."      Kemp    &    Lauritzen.      December    20th.      (Con- 

.     February    27th,    1913,    Denmark.)      (Complete.) 

89.449.  "  Oscillating  electric  fans  and  the  like."     A.   Bekgtheil.     December 

29,452.  "  Preparing  aluminium  or  its  alloys  for  electro-plating."  H.  D. 
(t  nmngiiam.      December   20th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Missus.  W.  P.  THOMPSON  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool    and    Bradford;    price,    post    free,   9d.    (in    stamps). 


1912. 

19,257.     Electrical  Driving-gear  for  Clocks  and  tiie  like.     L.  J.  Aron,  C. 
Wiener,  and  XL.  Electric  Co.    August  22nd.     (Patent  of  Addition  not  granted.) 
I.     Resinous    and    Wax-like   Condensation    Products   and    Process   of 
Making  the  Same.     British  Thomson-Houston  Co.     (General  Electric  Co.)    Octo- 
ber 23rd.     (Samples  furnished.) 

I  ifctric    Rotarv   Converters.     British   Thomson-Houston   Co.    and 
F.   P.   Whitaker.     November  20th. 

26.912.    Starting    Switches   for    Electric   Motors.     V.    G.    Middleton   and 
others.     November  22nd. 

26,961.     Electric   Protective  Systems.     F.  G.  Waters.     November  23rd. 
27.011.     Ai  tom.uk      sue     Rigi  i.ators     for     Electric     Induction     Motors. 
British  Thomson-Houston  Co.,  J.  J.  Ash  and  A.  H.  St.  C.  Watson.     November 
33rd. 

27,236.    Electric   control   Systems.     British   Thomson-Houston   Co.    (Allge- 
meine   Elektricitats  Ges.)     November  26th. 
•_'7.>J     Apparatus   for   the    Winding-up   and    starting    of    the 

■   Banka 
,      p,  ;    28th,    1911.) 

27,663.    ConIroi  i :  EleO  i  I     '  A.   R. 

\  lams    Manufacturing    Co.      Novembei     30th 
n».     Permutation   Switch   Device  for   Electric   Bolts,  Alarms,  and  the 
liki.     L.   L.   Leduc.     November  30th. 

.ni.tic   Holis  for  Locks.     L.   L.   Leduc.     November  30th. 
27,624      '  onTi  Ol     oi  :   "ston     Co. 

I 


27,633.     Electric   Batteries.     W.    H.    Lowe.     November   30th. 

27.664.  Dynamo-electric  Machines.  Brolt,  Ltd.,  B.  Brooks,  and  W.  Holt. 
I mber   2nd.      (Addition    to  26,880/10.) 

27,714.     Safety   Lamps  for   Mines.     F.   Palmer.     December  2nd. 

27,717.  Artifuiai  Iiu  uination  for  Photographic  Purposes.  A.  C.  Adams 
and    M.   A.   Adams.     December  2nd. 

27,881.  Reduction  of  Zinc  Ores  in  the  Electric  Furnace.  W.  Mc.  A. 
Johnson.      December    3rd.    (October    17th,    1912.) 

28,300.  Variable-speed  Hydraulic  Transmission  Gear.  Particularly  Ap- 
plicable to  the  Electric  Lighting  Systems  of  Railway  Carriages  or  other 
Vehicles.      Variable    Speed   Gear,    Ltd.,    and    J.    Robson.      December   7th. 

28,605.  Control  Gear  for  Electrical  and  other  Machinery.  G.  H.  Rae 
an, I    Canard    Steamship   Co.      December   11th. 

28.665.  Electrically-operated    Pulley    Block.      W.    E.    Evans.      (Deutsche 
nfabrik    Akt.    Ges.)      December    ISth. 

28,953.  Salicylate  Electrolytes  for  Use  in  the  Electrolytic  Deposition 
of  Metals  or  Metallic  Alloys.     I'.  Marino.     l> ii„  i    16th. 

29,750.  Element  for  Electrical  Heating.  H.  J.  Dowsing  and  D.  Huntley. 
December   24th. 

29,863.  Construction  of  Electro-macnets.  Steel,  Pecch  &  Tozer,  Ltd., 
and    11.    E.    Bowen.      December    28th. 


1813. 

78.     Mechanical  Grips  for  Electrical  Wires.     S.  W.  Martyn.    January  1st. 
759.     Electric   Water-heaters.      Unit    Engineering   Co.   and    F.   A.    Brown. 
January  10th. 

1,299.     Selecting    Devices   for   Telephone   and   other    Exchanges.    Siemens 
Bros.   &   Co.,    and   T.    Pettigrew.     Januaiy    16th. 

2,009.    Systems  for  Measuring  the  Capc  a  rate  Circuits.    G.  A. 

Campbell,   O.    B.    Ulackwcll    and    E.    H.   Colpitis.     Januarj    84th.      (April   11th, 
L912.) 

3,148.     Electrical    Heating    and    Drying    Apparatus.         British     Thomson- 
Houston    Co.    (General    Electric    Co.)      February    0th. 

3,682.     Sockets   for    Incandescent   Electric   Lamps.      H.    Hubbell.     February 
12th. 

3,685.     Electric    Motor    Control    Systems.      British    Thomson-Houston    Co. 
(General    Electric    Co.)      February    12th. 

4,699.     Electric   Flash   Lamp  for   Use  as  a  Fog   Signal.     R.   C.   Douglas. 
February   24ih. 

4,835.     Electric   switches.     British  Thomson-Houston  Co.     (General  Electric 
Co.)     February  25th. 

5,029.    Apparatus  for   Exhibiting   Pictures,   Advertisements,   and  the  like. 
W.    J.    Mcllersh-Jackson.      (Elektro-Reklame    Ges.)      February    27th. 
5,209.     Electric  Incandescent  Lights.     H.  W.  Fuller.     March  1st. 
5,523.     Electric    Fuse    Plugs.      British   Thomson-Houston    Co.      (Allgemcine 
Electricitats  Ges.)     March  5th. 

7,221.    Telephone   Systems.     G.  Ahlemeyer.     March  26th.     (December  87th, 
1912.) 
7,599.     PiioTocRArHER's   Flash-lamp.     G.   R.   S.   Greenberg.     March   31st. 
8,665.     Electric  Switches.     L.  Rasch.     April  12th. 

9,769.     Automatic   Switch   Apparatus   for    Electrically    Illuminated  Adver- 
tisements and  the   like.      M.   Langer.     April  25th. 

10,289.     Electric  Radiators  for  Heating.     C.  Arpin.     May  1st.     (May  2nd, 
1912.) 

10,579.     Electrically-heated  Apparatus.     E.  C.  R.  Marks.    (Landers,  Frary, 
and  Clark.)     May  5th. 

11,103.    Advertising  Apparatus.     L.  Kaufmann.     May  10th.     (January  10th, 
1913.) 

11.131.     Electric   Relays.     A.    N.    Hovland.     May   10th. 
11,628.    Train   Communicatinc-signals.     H.  A.   Robinson.     May  19th. 
11,990.     Electric   Ignition  Generators.     B.  Lawrence.     May  22nd.     (Patent 
of    Addition    not   granted.) 

12,566.    Circuit   Arrangements   for   Telephone   Systems.     Siemens   Bros.   It 
Co.     (Siemens  and  Halske  Akt.  Ges.)     May  29th. 

13,406.    Attachment   of   the    Filaments   of    Electric   Glow    Lamps   to   ih» 
Leading-in   Wires.       J.    Plechati.     June  10th. 

13.546.     Pneumatic-electric   Tracker    Bars   for    Automatic    Musical    Instru- 
ments.    C.   W.   Dorricot.     June  11th. 

14,729.     Loud  Speaking  Telephone  Stations.     H.  Wade.     (Elektrizitats  Akt. 
Ges.    Hydrawerk.)     June  25th. 

14.780.    Telephone  Table  Instruments  or  the  like.     G.   Meyer.     June  2Gih. 
(August  1st,  1912.) 

15,719.    Storage   Battery   Grids.     E.   F.   Wackwitz.     July   8th.     (July  8th, 
1912.) 

15,950.    Combined   Voltage   Regulators  and   Switches   for   Variable   Speed 
Generators.    A.  Pollak.     July  10th.     (July  18th,  1912.     Addition  to  16,782/12.) 
17,137.     Electric  Relay.     Siemens  and  Halske  Akt.  Ges.     July  25th.     (Febru- 
ary 12th,  1912.     Divided  Application  on  3,432/13.     February  10th.) 

17,261.     Electric  Conductor  for   Explosive  Charges.     H.  J.  von  Klaedon. 
July  28th. 

17,775.     Electrical    Switches    or    Interrupters    for    Telephone    Circuits. 
YV    A.   Logan.     August  2nd. 

18,102.    Process  and  Apparatus  for  the  Electrolysis  of  Halogen  Alkalis. 
Siemens  and   Halske  Akt.   Ges.     August  8th.     (February  20th,   1913.) 
18,592.     Electrically-heated  Foodwarmers.     A.  Jung.    August  15th. 
19,270.    Vibration    Damping    Device   for    Meters   or   like    Delicate   Instru- 
ments.     E.    F.   C    Seignol.     August   25th.    (September   6th,    1912.) 

21,222.    Circuit  ArranoBMInM   for  Telephone  Systems.     Siemens  4  Halske 
Akt.   Ges.     Septembei    19lh.     (November  9th,   1912.) 
22.723.     Electric  Furnaces     I     Stassano.    October  8th.    (Addition  to  8,991/11.) 
■22'2i.     Electric  Furnaces,     E.   Stassano.     October  8th. 
24,054.    Starting    Switches    for    Electric   Motors.     V.   G.    Middleton    and 
others.     October  23rd.     (Divided  Application  on  26,912/12.     November  22nd.) 

24,911.     Electrostatic  Machines.     E.  Oppen.     November  1st.    (October  14th, 
1913.) 


Electrical  Exhibition  at  Barcelona. — In  connection 

with  the  proposal  to  hold  an  International  Exhibition  of  machinery, 
plant,  and  appliances,  connected  with  electrical  indu-dries,  at 
Barcelona  in  1915  the  Glasgow  Herald Estates  that  Mr.  F.  Witty,  a 
member  of  the  Executive  Committee  of  the  British  Chamber  of  Com- 
merce for  Spain,  will  come  to  London  shortly  with  a  Spanish  col- 
league in  order  to  work  up  British  interest  in  the  enterprise.  The 
British  Chamber  of  Commerce  is  taking  considerable  interest  in  the 
scheme  in  view  of  the  opportunity  offered  to  Briti-h  manu- 
facturers to  fret  in  touch  with  the  Spanish  public.  A  great  demand 
for  electrical  machinery  and  fittings  is  expected  during  the  next 
two  years. 
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THE    CONTINUITY    OF    SUPPLY. 

The  effort  of  two  associated  electric  power  and  supply  com- 
panies in  North  Metropolitan  districts  to  secure  die  insertion 
in  their  Bill  of  clauses  prohibiting  strikes  of  their  employ* 
has  naturally  been  noted  with  widespread  interest.  Whether 
such  an  attempt  is  likely  to  eventuate  as  those  responsible 
for  it  desire  is  quite  another  matter.  The  question  is  one  of 
public  interest  and  importance,  for  the  supply  of  electricity 
is  to-day  the  very  life-blood  of  the  community,  especially 
where  industries  are  dependent  upon  it  as  a  driving  power. 
Cut  that  supply  off  because  of  the  grievances  of,  it  may  be, 
even  a  handful  of  men,  and  for  the  time  being  work  comes  to 
a  standstill.  Plunge  a  city  into  darkness,  and  chaos  and  con- 
fusion reign  supreme.  But  the  same  thing  has  to  be  said 
regarding  the  operation  of  our  railways  and  tramways,  the 
supply  of  gas,  water,  telegraph  and  telephone,  and  other 
services,  all  forming  essential  factors  in  life  to-day.  There  is 
undoubtedly  here  involved  a  question  far  too  great  to  be 
fought  for  single-handed.  If  it  affects  one  electric  supply 
concern  it  affects  all,  and  if  Parliamentary  action  is 
called  for  in  regard  to  one  class  of  public  service,  it  is 
required  for  others  as  well,  as  we  have  indicated.  This 
being  so,  there  should  be  strong  united  action  rather  than 
an  isolated  move,  and  those  who  have  interests  at  stake 
should  adopt  organised  movement  for  supporting  the  North 
Metropolitan  action. 

It  is  just  as  well  thoroughly  to  weigh  the  probabilities  in 
an  agitation  of  this  kind.  AVe  have  had  many  a  practical 
lesson  during  the  last  few  years  of  the  damaging  effects  of 
strikes,  and  there  is  a  strong  desire  somehow  or  other  to 
avoid  them  in  the  future.  But  there  is  perhaps  an  even 
stronger  desire  to  ensure  better  pay  and  conditions  for 
Labour,  and  the  political  temper  must  be  taken  into 
account  in  seeking  Parliamentary  authority.  We  opine 
that  though  a  large  number  of  electric  supply  systems  are 
owned  and  controlled  by  municipalities  in  whose  deliberations 
the  Labour  and  Socialistic  influences  are  sometimes  very 
pronounced,  there  will  be  a  desire  to  safeguard  the  interests 
of  the  public — the  nominal  owners  of  the  undertakings — 
by  ensuring  an  uninterrupted  supply  of  electric  light  and 
power  so  far  as  contracts  of  service  can  be  made  to  produce 
that  result.  Company  undertakings  will,  no  doubt,  be  com- 
pletely unanimous  in  support  of  the  idea,  they  being  unin- 
fluenced by  such  desires  and  sympathies  as  dictate  so  much 
of  municipal  policy  in  handling  employes  and  labour 
generally. 

The  clause  in  question  contains  the  foHowing  : — 
Where  any  person  employed  by  the  two  companies  wilf  ally  and 
maliciously  breaks  a  contract  of  service  with  the  two  companies, 
knowing,  or  having  reasonable  cause  to  believe,  that  the  probable 
consequence  of  his  so  doing,  either  alone  or  in  combination  with 
others,  will  be  to  deprive  the  inhabitants  of  a  city,  borough,  town, 
or  place  within  the  area  of  supply  of  the  two  companies  wholly,  or 
to  a  great  extent,  of  their  supply  of  electricity,  he  shall,  on  con- 
viction thereof  by  a  court  of  summary  jurisdiction,  or  on  indict- 
ment, as  hereinafter  mentioned,  be  liable  to  pay  a  penalty  not 
exceeding  £20,  or  to  be  imprisoned  for  a  term  not  exceeding  three 
months,  with  or  without  hard  labour. 
["411  C 
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It  will  naturally  be  wondered  by  some  of  our  readers 
whether  this  clause  is  framed  as  a  definite  counterblast  to  the 
adoption  of  a  militant  policy  by  the  recently  organised 
association  of  station  engineers.  We  have  always  sympa- 
thised with  legitimate  efforts  to  improve  the  status  and  pay  of 
employes  of  this  class,  and  we  have  been  gratified  to  note  the 
better  tendency  that  has  prevailed  of  late.  We  should  be  the 
last  to  advocate  a  strike  policy  for  supply  station  men,  but  we 
can,  to  some  extent,  understand  that  when  their  other  efforts 
to  secure  redress  for  their  grievances  are  found  to  be  of  no 
avail,  they  are  tempted,  in  this  age  of  labour  unrest,  to 
indulge  in  threats.  It  may  be  that  Parliamentary  Com- 
mittees, before  they  impose  clauses  making  it  penal  to 
withhold  service  from  electric  supply  undertakings,  will 
require  to  know  something  about  the  conditions, 
salaries,  and  rates  of  wages  of  those  whom  it  is 
desired  to  penalise.  If  central -station  men  are  underpaid 
there  will  then  be  an  opportunity  to  remedy  that  deficiency 
in  exchange  for  the  burden  of  penalty,  and  so  simultaneously 
there  may  also  disappear  the  grievance  which  gave  rise  to 
the  necessity  for  seeking  Parliamentary  prohibition. 

Of  course  in  what  we  have  said  we  are  concerned  with  all 
electric  supply  undertakings  and  not  merely  with  the  one 
which  happens  to  be  responsible  for  the  present  application. 
To  maintain  the  continuity  of  electric  supply  at  all  costs  is  an 
imperative  necessity  ;  but  there  is  a  strong  moral  obligation 
resting  upon  those  responsible  for  electrical  undertakings  to 
see  that  remuneration  of  electrically-trained  men  is  fair  and 
reasonable  for  the  class  of  services  rendered. 


three  years.  There  were  many  discussions  years  ago  as 
to  the  right  period  that  should  be  allowed  to  elapse 
between  big  electrical  displays,  and  opinion  was  strikingly 
divided.  Some  did  not  believe  in  exhibitions  at  all,  others 
thought  once  in  five  years  was  the  correct  thing,  others 
wanted  the  triennial  event,  while  there  are  yet  others  who 
—possibly  because  of  the  particular  nature  of  their  manu- 
factures— see  merit  in  yearly  display. 

Now,  in  order  once  for  all  to  set  the  minds  of  our 
questioners  and  others  at  rest,  we  have  ascertained  the 
official  B.E.  A.M.  A.  policy,  and  we  have  received  due  authority 
to  state  that  the  matter  has,  of  course,  been  under  con- 
sideration at  times  during  the  past  year,  but  it  has  been 
resolved  not  to  hold  an  exhibition  during  1914,  and  possibly 
not  in  1915. 

The  reader  is  aware  from  notices  that  have  already 
appeared  in  these  pages  that  a  special  effort  is  being  made 
to  secure  a  representative  exhibit  of  electrical  manufactures, 
&c,  at  the  Anglo-American  Exhibition  at  the  White  City, 
and  that  a  big  exhibition  is  to  be  held  at  Nottingham  ; 
there  will  also,  doubtless,  be  a  number  of  local  electrical 
shows.  Theseiwill  provide  opportunities  for  firms  who  are 
anxious  to  keep  themselves  and  their  wares  right  before  the 
public  eye.  All  we  desire  to  intimate  to  the  trade  generally 
at  this  juncture,  however,  is  that  there  will  be  no  big 
electrical  exhibition  organised  by  the  B.E.A.M.A.  yet 
awhile. 


Hull  ^HE   ^"^   ^ity  Council   at   a   special 

Telephones.  meetino  on  fche  5th  inst.  decided  to  pur- 
chase from  the  Post  Office  the  plant  of  the 
late  National  Telephone  Co.  in  the  Hull  area,  at  a  price  of 
£193,000.  An  application  will  be  made  to  the  Postmaster- 
General  for  a  licence  for  21  years  as  from  January  1st, 
1912,  and  also  to  the  Local  Government  Board  for  the 
necessary  borrowing  powers. 

Comment  on  the  decision  of  a  City  Council  to  extend 
municipal  activities  is  unnecessary,  and  the  decision  to  pur- 
chase need  not  occasion  surprise.  But  what  is  to  be  said 
about  the  Postmaster-General  agreeing  to  the  sale  of  this 
plant  ?  The  wisdom  of  G  overnmental  management  of 
telephones  was  always  doubted  by  a  large  section  of  the 
community,  and  their  numbers  have  increased  of  late :  but 
there  was  little  difference  of  opinion  on  the  point  that  the 
telephone  was  not  suited  to  municipal  working,  i 

Many  opponents  of  Government  purchase  were  reconciled 
thereto  by  the  arguments  favouring  unity  of  control,  local 
and  trunk,  throughout  the  kingdom.  And  now  the  Post- 
master-* J  eneral  turns  his  back  upon  all  these  arguments, 
throws  over  the  only  principle  that  had  solid  weight,  and 
permits  an  isolated  service  in  a  limited  area  to  remain  in 
other  hands  !  And  this  at  a  time  when  it  seemed  as  if 
there  was  some  enlightenment  on  the  drawbacks  of  embark- 
ing on  public  service  enterprises  on  a  parochial  scale  !  We 
await  with  interest  the  explanations  that  may  be  offered. 
Meantime,  we  can  only  congratulate  Hull  on  the  pertinacity, 
or  some  other  peculiar  propensity,  which  has  enabled  it  to 
bring  about  snch  a  result.  We  cannot  congratulate  it  on 
the  result,  for  we  believe  that  what  it  assumes  to  be  an 
advantage  is  a  serious  drawback. 


Lead. 


Wl    have     received     a     number     of 
Electrical       inquiries  respecting  the  date  of  the  next 
Exhibition*      electrical  exhibition.     Some  of  our  cor- 
respondents   are    erroneously    under    the 
impression  that  there  is  some  rule  or  other  in  force  requiring 
that    such    events  be  organised  by   the  trade  itself  every 


After  a  period  of  temporary  hesitation 
and   a  downward   tendency   in  prices  a 
short  time  ago,   which   at  intervals  were  rather  strongly 
defined,  the  market  has  taken  a  distinctly  better  appear- 
ance, and  there  has  since  last  writing  been  a  decided  im- 
provement in    the  demand  from   certain  of   the  oversea 
markets,  notably  Russia.     The  strength  of  the  demand  from 
this  quarter  for  many   months  now  has  been  one  of  the 
most  striking  features  of  the  situation,  and  it  testifies  to  the 
growth  of  industrial  activity  in  that  country,  especially  in 
the  iron  and  steel  trades,  which  continues,  regardless  of 
the  reactionary  tendencies  at  work  in  other  directions.     The 
general   trade  demand  for  lead  has  also  been  quite  good, 
especially  when  the  recent  all-round  slackness  is  taken  into 
consideration,  and  the   heavy  quantities  which  have  been 
coming    forward    recently    have  'all    been    required,   the 
arrivals    in    consequence   passing  off  without  any  indica- 
tions of  congestion.      There  was  some   little  time  ago  a 
disposition    to   take   rather  a  poor  view  of  the   market, 
and    this    encouraged    a    fair    amount    of     bear  selling, 
under     which    prices   reacted     downwards    sharply,    but 
the     inclination    within    the    last     week     or    two     has 
been    in    the    direction    of    covering    oversold     commit- 
ments, a  task  rendered  not  too  easy  by  the  firm  attitude  of 
the  leading  interests,  whose  policy  has  been  rather  in  the 
direction  of  supporting  prices  than  of  putting  metal  forward 
on  offer.     There  is  no  falling  off  in  the  quantities  coming 
forward,  but  at  the  same  time  there  is,  as  has  been  indicated, 
no  pressure  to  sell,  and  the  outlook  seems  fairly  good.     Of 
course,  these  are  not  times  for  booms  to  be  initiated,  and 
there  is  very  little  chance  of  prices  i,roing  back  to  the  best 
levels  of  last  year,  but  at  the  same  time  there  is  at  present 
no  room  for  exaggerated  pessimism,  and  the  chances  are  that 
the  metal  becoming  available  will  pass  into  the  hands  of  the 
trade  without  difficulty  at  around  to-day's  rates.     The  more 
acute  phases  of  the  1913  scarcity  have  passed,  and  it  i* 
clear  that  when  once  Mexico  assumes  a  more  settled  appear- 
ance, and  shipments  are  resumed,  prices  will  be  liable  to 
undertro  a  scaling  down  process.     As  it  is,  however,  there 
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seems  to  be    not   the  smallest  ohance  of    the    Mexican 

trouble  subsiding  for  months  to  come,  and  mean* 
time  the  lend  trade  has  accustomed  itself,  to  a  very 
large  extent,  to  doing  without  metal  from  the  Boene  "I 
civil  strife  which  has  temporarily  paralysed  industrial  Opera- 
tions in  one  of  the,  most  richly  mineralised  countries  of  the 
world.  An  encouraging  feature  is  the  steady  buying  for 
forward  shipment  which  has  been  going  on. 

The  extreme  prices  touched  in  the  past  year  were 
£21  10s.  and  £lfl  7s.  <;d.,  while  the  average  for 
the  12  months  was  £18  (is.  2d.,  which  compares  with 
E17  1 5s.  I  od.  in  1912,  El 8  19s.  3d.  in  1911,  and 
LIJ  19s.  Id.  in  1910.  The  main  factor  at  work  in  the 
12  months  was,  of  course,  the  restriction  of  supplies  from 
Mexico,  coupled  with  the  generally  excellent  statistical  posi- 
tion, and  the  good  demand  from  all  sections  of  the  con- 
suming industries,  notably  the  electrical  trades.  There  was 
a  persistent  scarcity  of  lead  for  near  and  immediate  delivery, 
which  always  commanded  a  considerable  premium  over  for- 
ward metal.  The  very  fact  that  there  was  a  substantial 
premium,  however,  in  this  direction,  militated  against  the 
growth  of  sufficient  confidence  to  induce  consumers  to  make 
purchases  very  far  ahead,  for  they  naturally  feared  a  mani- 
pulated position,  and  bought  with  reserve.  The  situation 
in  this  respect  has  latterly  been  modified  to  a  considerable 
extent,  and  the  position  at  bottom  appears  to  be  quite  sound. 
As  has  been  suggested,  however,  much  turns  upon  the 
outcome  of  affairs  in  Mexico. 


It  has  been  said  that  the  most  con- 
.  ..  ji0Ine  servative  institution  in  this  country  is  the 
home.  New  methods  are  being  tried  in 
business  with  greater  or  less  success,  and  new  expedients  are 
being  applied  to  our  social  and  economic  life,  but  in  many 
respects  the  means  and  methods  adopted  in  the  home  are 
very  much  the  same  as  were  to  be  found  in  the  Victorian 
era.  Whether  it  is  true  that  our  better  halves  are  more 
conservative  in  temperament,  or  whether  the  absence  of  the 
same  degree  of  competition  that  prevails  in  business  life 
renders  the  necessity  for  alteration  in  the  home  life 
less  apparent,  we  are  not  prepared  to  say,  but  it  is  certain 
that  in  dealing  with  the  sale  of  apparatus  to  be  used  in  the 
home,  this  element  of  conservatism  has  to  be  reckoned  with. 
For  this  reason  a  salesman  for  electric  cooking  and  heat- 
ing appliances  for  domestic  purposes  meets  with  a  certain 
amount  of  difficulty  which  is  not  experienced  in  other 
directions,  inasmuch  as  he  has  not  merely  to  convince  the 
possible  purchaser  of  the  advantage  of  the  new,  as  compared 
with  the  old,  method  and  apparatus,  but  he  has  to  do  an 
immense  amount  of  preliminary  work  in  order  to  stimulate 
even  that  moderate  amount  of  interest  which  is  necessary 
to  originate  the  preliminary  consideration  of  any  question. 
We  referred  a  week  or  two  ago  to  the  excellent  effect  of 
popular  lectures  in  awakening  this  preliminary  interest, 
but  it  is  feared  that  much  of  the  other  enterprise  which 
has  been  associated  with  electrical  salesmanship  has 
been  more  or  less  misdirected.  Electrical  manufacturers  and 
salesmen  have  gone  on  the  assumption  that  it  was  only 
necessary  to  offer  sufficiently  convincing  arguments  as  to  the 
relative  superiority  of  electric  heating  and  cooking  in  order 
to  secure  sales,  and  to  this  end  a  good  deal  of  care  and 
attention  has  been  displayed  in  the  preparation  of  adver- 
tising matter  and  the  proper  equipment  of  showrooms.  It 
is  necessary  to  say  that  it  is  not  intended  in  any  way  to 
depreciate  the  electrical  showroom  or  the  properly  pre- 
pared advertising  pamphlet,  or,  indeed,  any  means  of 
advertising  which  appears  to  deal  comprehensively  and  fairly 
with  the  sale  to  be  effected.  It  should,  however,  be  borne 
in  mind  that  behind  all  this  work  the  great  and  real  diffi- 


culty, that  of  awakening  the  preliminary  interest, 
paratively  neglected.      Before  the  argumen 
beating  and  cooking  in  the  home  cum  be  applied, 

"f  the   need   foi   i  the  borne  hai  I 

created,    and  it    is   upon   thil    point, 
efforts  of  electrical   salesmen    should  be   i  iall? 

directed.     It   is  no  nje   having  an  electrical  showroom  if 
you  cannot  persuade  the  housewife  t«.  enter  it. 
reading  matter  in  the  form  of  pamphlets,  or  in   the  daily 
Press,  and  even  poster  displays  of  the  most  attractive  de- 
scription  will  not  induce   a  -ingle  sale  if,  in   the  first.  : 
there  is  not  sufficient  interest  created   to  make  a  proep 
purchaser  pay  attention. 

For  this  reason  the   treatment  ol  apparatus  for 

use  in  the  home  should  be  regarded  as  an  entirely  separate 
market  to  that  commonly  associated  with  electrical  enter- 
prise. It  must  be  approached  from  an  entirely  different 
point  of  view,  and  the  campaign  must  be  pressed  forward 
by  different  means  and  methods. 

Perhaps  one  of  the  best  means  of  getting  to  work  on  a 
problem  of  this  sort  is  to  entrust  the  matter  to  a  person  of  the 
feminine  persuasion,  inasmuch  as  ladies,  in  spite  of  much 
experience  to  the  contrary,  are  still  more  inclined  to  trust 
one  of  their  own  sex  than  the  opposite.  For  this  reason  it 
has  been  found  by  some  electricity  supply  authorities  that 
the  lady  canvasser  is  a  most  useful  auxiliary  to  the  elec- 
tricity department.  She  can  talk  to  the  lady  as  "  one 
honest  injun  to  another  honest  injun,"  and  can  inspire 
more  confidence  in  the  subject  under  discussion  than  the 
most  polished  and  persuasive  male  person.  It  is,  of  course, 
necessary  for  the  lady  canvasser  to  have  some  rudimentary 
knowledge  of  the  application  of  electricity  to  heating  and 
cooking,  but  inasmuch  as  a  sale  must  not  be  approached 
from  the  point  of  view  of  technical  electricity,  but  from 
that  of  modernism  in  the  home,  the  technical  aspect  has 
to  be  kept  well  in  the  background,  and  hence  a  knowledge 
of  the  things  which  appeal  to  a  lady  in  her  home  is  far 
more  important  than  a  most  thorough  comprehension  of 
physical  laws  applied  to  heating  elements. 

In  spite  of  the  conservatism  of  the  British  housewife, 
she  has  always  sufficient  appreciation  of  comfort  and  modern 
method  to  induce  a  purchase  if  the  preliminary  attention  has 
been  aroused,  and  it  is  upon  the  lines  indicated  above  that 
such  attention  can  be  gained. 


_,  In  view  of  the  greatly  extended  apph- 

Electrie  Power       ,  •         *,--.•  i 

Warshius      ^"ons  of  electricity  in  ocean-going  vessels 

of  recent  times,  and  the  generally  very 
satisfactory  results  which  have  been  recorded  in  such  cases, 
it  is,  at  first  sight,  rather  disquieting  to  learn  from  the  Pall 
Mall  Gazette  that  H.M.S.  Invincible  is  to  undergo  a  long 
refit,  at  a  cost  of  nearly  £200,000,  principally  in  the  matter 
of  replacing  electric  by  hydraulic  power  for  operating  the 
guns. 

One  must  not  forget,  however,  that  the  British  Admiralty 
is  an  institution  with  historic  prejudices,  and  although  these 
have  been  very  severely  shaken  in  recent  years  by  the  evolu- 
tion of  such  things  as  "  Dreadnoughts,"  steam  turbines, 
Diesel  engines,  wireless  telegraphy,  &c. — innovations  which, 
in  the  interests  of  progress,  absolutely  could  not  be 
ignored — such  prejudices  die  hard.  We  prefer  to  regard  the 
Invincible  refit  merely  as  an  incident,  which  in  no  way 
reflects  on  the  adaptability  of  electric  power  for  all  pur- 
poses on  a  naval  vessel,  such  adaptability  having,  in  fact, 
been  demonstrated  already  in  certain  vessels  of  the  American, 
Continental  and  Japanese  Navies,  where  traditional  methods 
have  less  influence  than  in  our  own.  We  believe  the 
Invincible  is  the  only  modern  capital  ship  in  the  Xavy  fitted 
with  electric  power  throughout,  and  while  we  regret  the 
unfortunate  outcome  of  the  experiment  in  her  case,  we  feel 
confident  that  the  difficulties  which  have  been  met  with 
will  be  successfully  surmounted  in  later  vessels.  The  matter 
is  dealt  with  at  some  length  by  a  correspondent  in  our 
"  Notes  "  columns. 
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CARBON    BRUSH    HOLDERS' 


Bt  J.  0.  GIRDLESTONE,  M.I.E.E. 


It  might  be  expected  that  the  details  of  continuous-current 
dynamos  and  motors,  after  the  experience  of  so  many  years, 
would  be  perfected,  but  it  is  surprising  to  find  what  a 
number  of  otherwise  good  machines  are  unsatisfactory  by 
reason  of  faulty  brush  gear.  It  is  constantly  found  that 
machines  whose  defects  are  sparking  and  rapid  wearing  out 
of  commutators  can  be  cured  by  changing  the  brush  gear 
supplied  with  the  machine  for  another  type.  With  the 
type  of  holder  shown  in  fig.  1,  the  defects  are  : — (1)  In  a 
multipolar  machine  the  difference  of  potential  between  the 
point  on  the  commutator  under  the  spindle  and  the 
brush  is  very  ^considerable,  and  flashing-over  frequently 
occurs ;  (2)  there  is  the  risk  that  the  spring  may 
break    or   become   detached     and     fall    on    the    commu- 


Fig.  1. 

tator  ;  (3)  any  slight  unevenness  of  the  commutator 
causes  the  brush  to  jump  and  to  constantly  break  contact 
with  accompanying  sparking  and  wearing  of  the  commutator. 
Cases  have  occurred  in  which  large  machines  have  been 
burnt  out  through  the  detaching  of  the  spring  above 
mentioned.  With  this  type  of  holder  also  the  distance 
between  one  brush  and  the  next  brush  spindle  is  often  quite 
small,  with  the  consequent  risk  of  short  circuit  and  flashing 
over.  Another  serious  defect  is  that  with  the  slightest 
movement  of  the  brush-holder  the  joint  soon  becomes  loose, 
and  it  is  no  unusual  thing  to  see  holders  of  ithis  sort  with 
the  hole  £  in.  oval. 

The  troubles  above'enumerated  can  be  got  over  by  using 
a    brush -holder  as  shown  in  fig.  2.     With  this  holder  the 


Fig. 


brush  is  kept  in  intimate  contact  with  the  commutator  by 
the  spring  enclosed  in  the  tubular  screw  ;  a  light  pressure  is 
found  sufficient    to  prevent  any   tendency   to   jump  even 


when  the  commutator  is  slightly  out  of  truth,  a  condition 
which  is  fatal  to  the  first  type  mentioned. 

In  a  reversible  machine  the  brush  should  be  set  radially, 
but  in  a  machine  running  in  one  direction  only  it  is  an  advan- 
tage to  set  the  brush  at  a  slight  angle  against  the  direction 
of  rotation.  If  the  brush  trails  the  other  way  the  tendency 
is  for  it  to  rest  on  the  heel,  and  sparking  may  occur  under 
the  front  of  the  brush,  as  in  fig.  5.  It  is  found  that  when 
placed  as  first  mentioned,  it  is  not  necessary  for  the  brush 
to  be  a  good  fit  in  the  box  ;  it  takes  up  its  own  position  and 
banks  firmly  against  the  back  of  the  holder.  Of  course,  this 
is  the  well-known  reaction  principle,  but  the  earlier  brushes 
of  this  type  failed,  for  one  reason,  because  they  were  not 
fitted  with  copper  fiexibles  to  carry  the  current.  Probably 
the  most  difficult  machines  for  satisfactory  commutation  are 
turbine  dynamos,  and  instances  have  occurred  where  new 
dynamos  were  practically  unworkable  owing  to  flashing  over 
and  bad  sparking.  After  removing  the  original  holders,  and 
fitting  a  set  of  those  shown  in  fig.  2,  these  troubles  entirely 
disappeared.  Holders  for  turbine  dynamos  require  to  be  very 
strongly  made,  and  fig.  3  shows  a  type  specially  designed  for 
the  purpose,  and  in  successful  use. 

It  is  found  that  commutator  wear  is  so  small  with  this 
type  of  holder,  that  it  is  hardly  necessary  to  provide  adjust- 
ment for  reduced  diameter,  but  this  can  be  arranged,  if 
required,  as  shown  in  fig.  3,  where  the  box  carrying  the 
brush  slides  on  the  fixed  back  in  a  groove,  and  is 
locked  by  a  nut  at  the  back  ;  or  the  brush  rocker  may 
be  made  with  a  slot  instead  of  a  round  hole  where  the  brush 
spindle  is  bolted  to  it.  It  is  advisable  for  the  brush 
box  to  be  as  close  as  possible  to  the  commutator,  allowing 
the  brush  to  project,  say,  £  in.  only.  It  does  not  seem 
le  to  give  any  fixed   rule   as   to   the   best   working 


Fig.  5. 

pressure.  It  depends  on  so  many  things,  as,  for  instance, 
diameter  of  commutator,  type  of  carbon  brush  used,  current 
to  be  carried,  and  so  on,  but  a  very  little  experience  with 
any  particular  machine  will  settle  the  point,  it  being  under- 
stood that  the  lighter  the  pressure  the  better,  provided  that 
sparkless  commutation  is  secured.  With  this  holder  it  is 
easy  to  put  on  too  much  pressure,  but  when  this  is  done  it 
soon  shows  itself  by  the  commutator  getting  unduly  hot. 
Having  decided  the  best  pressure  for  any  particular  machine, 
it  can  be  ensured  for  the  future  by  weighing  the  pull  of  the 
spring  ;  a  stirrup  is  passed  under  the  brush  and  an  ordinary 
spring  balance  hooked  on  to  it,  as  in  fig.  4,  and  the  adjust- 
ment is  made  to  suit. 

The  brush-holders  here  described  are  made  by  the  West- 
minster Engineering  Co.,  Ltd.,  of  Willesden  Junction,  N.W. 


INSULATED    ALUMINIUM    CABLES: 

CURVES  OF  COMPARATIVE  COST  FOR  ALL 

PRICES    OF    COPPER   AND    ALUMINIUM. 


By  J.  B.  SPARKS. 


Quite  a  number  of  electrical  undertakings,  both  in  this 
country  and  on  the  Continent,  are  now  employing  insulated 
aluminium  cables  extensively  in  place  of  copper  cables.  A 
considerable  saving  in  first  cost  is  effected,  and  in  view  of 
the  satisfactory  operating  results  obtained,  it  is  surprising 
that  this  application  of  aluminium  does  not  increase  at  a 
more  rapid  rate. 

Experience  has  proved  that  aluminium  cables  satisfy  all 
the  requirements  of  underground  distribution,  and  possess 
certain  advantages  over  copper  cables  in  addition  to  that  of 
lower  first  cost.     Thus  the  smaller  weight  is  of  considerable 
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importance  when  transport  facilities  an  poor  ;  the  target 
section  for  a  j^iven  conductance  permit!  of  Blightly  higher 
current  densities  without,  overheating  ;  and  even  the  greater 
diameter  is  an  advantage  in  the  case  of  extra-high  tension 
cables,  in  that  it  reduces  the  dielectric  stress  on  the 
insulation. 

But  there  can  be  no  better  argument  in  favour  of 
aluminium  cables  than  the  fact  that  a  number  of  responsible 
authorities,  having  satisfied  themselves  by  experimental 
installations,  have  adopted  aluminium  cables  as  a  com- 
mercial proposition.  Amongst  the  users  in  this  country  are 
included  the  Corporations  of  Manchester,  Bolton  and  Ealing, 
the  County  of  London  Electric  Supply  Co.,  the  Metropolitan 
Electric  Supply  Co.,  and  numerous  mining  and  other 
private  companies.  The  Continental  users  include  the 
tramway  undertakings  of  Paris,  Zurich,  Copenhagen,  Nurem- 
burg,  Geneva,  Lyons  and  Lausanne,  the  Chemins  de  fer  de 


OOpper  and  aluminium  oablM   of    BOJ    KOlllind     ty|rf:  can    be 

rapidly  estimated  for  ail  prices  of  toe  two  metals;  an  I 

ont  the  trouble  of  first,  calculating  the  equivalent  section  of 

aluminium.      Pig.   I  shows  such  a  (.'roup  of  cm 

insulated,  lead-covered  cables. 

These  curves  are  plotted  from  cable  puces  which  have 
been  estimated  for  cables  constructed  to  the  specification  of 
the  Engineering  Standards  Committee  in  respect  of  thick- 
ness of  dielectric  and  lead  covering,  and  are  based  on  average 
prices  for  the  cost  of  labour  and  materials  other  than  tin- 
copper  or  aluminium  core.  The  figures  obtained  wi 
course,  carefully  checked  by  comparison  with  actual 
and  should  represent  fair  average  prices.  The  fluctuations 
in  value  of  labour  and  sundry  materials  are  not  sufficient  to 
affect  seriously  the  usefulness  of  the  curves,  but  it  will  be 
realised  that,  owing  to  these  fluctuations,  and  the  very 
variable  percentage  profit  obtained  in  the  cable  business,  the 
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Fig.  1. 

Neuilly,  France,  and  the  National  Tramways  tand  Light 
Railways  Co.,  of  Belgium.  These  are  not  small  users. 
Zurich  employs  nearly  240  miles  of  aluminium  cable,  while 
several  hundred  tons  of  aluminium  are  in  use  for  tramway 
feeders  in  Paris. 

The  saving  to  be  effected  by  the  substitution  of  aluminium 
for  copper  in  insulated  cables  naturally  varies  with  the 
relative  market  prices  of  the  two  metals,  and,  on  account 
of  the  very  heavy  fluctuations  in  the  price  of  copper,  the 
difference  in  cost  ranges  from  a  negligible  amount  to  very 
substantial  percentages.  This  variation  in  the  amount  to  be 
saved,  and  the  consequent  uncertainty  in  the  minds  of 
engineers  as  to  the  economy  of  a  change,  are  largely 
responsible  for  the  slow  progress  in  the  use  of  aluminium 
cables. 

The  object  of  the  present  article  is  to  present  groups  of 
curves  from  which  the  actual  difference  in  cost  between 


Fig.  2. 

"  net  selling  prices  "  read  off  from  the  curves  are  necessarily 
approximate. 

As,  however,  these  particular  factors  affect  the  total  cost 
of  low-tension  cables  such  as  these  only  to  a  comparatively 
small  degree,  and  as  they  will  affect  both  types  of  cable 
almost  equally,  the  difference  in  cost  of  the  two  types,  and 
the  percentage  saving  arrived  at  by  a  comparison  of  the 
figures,  will  be  correct  for  all  practical  purposes. 

As  an  example,  let  us  assume  that  it  is  necessary  to  extend 
the  cable  system  of  a  given  tramway  undertaking  by  the 
addition  of  10  miles  of  feeders,  single-core,  paper-insulated, 
lead-covered,  and  all  of  a  uniform  section  of  0"75  sq.  in. 
copper,  or  the  equivalent  aluminium  section.  Let  us  assume 
further,  that  the  market  prices  of  the  two  metals  are  lOd. 
and  7£d.  per  lb.  of  annealed  wire  for  aluminium  and  copper 
respectively.  Along  the  horizontal  scale  of  fig.  1  we  find 
0*75  sq.  in.  (noting  incidentally  that  it  corresponds  with  an 
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alumiaium  section  of  1  -25  sq.  in.).  Running  up  an  ordinate 
from  this  point,  we  find  that  it  meets  the  lOd.  per  lb.  (alu* 
minium)  curve  at  £635,  which  is  the  price  per  mile  of  an 
aluminium  cable  of  this  section  and  for  this  price  per  lb. 
Projecting  the  ordinate  downwards,  we  find  that  it  meets 
the  7£d.  per  lb.  (copper)  curve  at  £715,  which  is  the  price 
per  mile  of  the  copper  cable  at  the  given  figure  for  the  price 
of  copper.  While  these  figures  are  approximate  only,  the 
difference  in  cost — namely,  £80  per  mile — will  be  practically 
correct,  and  thus  we  may  be  certain  that  at  these  prices  per 
lb.  of  the  two  metals  we  shall  effect  a  saving  in  first  cost  of 
£80  per  mile,  or  £800  for  the  10  miles  required,  if  we 
adopt  aluminium  in  place  of  copper.  As  a  percentage,  this 
is  a  saving  of  over  11  per  cent,  in  the  first  cost  of  the  cable 
alone.  The  effect  of  the  additional  expenses  incidental  to 
laying  the  cable,  on  the  percentage  saving,  is  dealt  with 
further  on.  The  reader  can  easily  and  rapidly  estimate  in 
the  same  manner  the  saving  for  any  other  section  of  con- 
ductor and  for  any  other  prices  per  lb.  of  the  two  metals. 

The  group  of  curves  given  in  fig.  2  are  for  bitumen- 
insulated  cables,  and  are  used  in  exactly  the  same  manner. 
Taking  the  same  sections  of  cable  and  the  same  prices  per 


If  the  cable  is  to  be  drawn  into  an  existing  duct,  I 
percentage  saving  by  the  use  of  aluminium  will  be  aim 
that  estimated  from  the  curves,  while  if  a  less  expens 
form  of  laying  is  adopted,  the  percentage  saving  will 
something  between  that  and  the  saving  as  reckoned  in  i 
previous  paragraph.  In  all  cases  the  actual  saving  in  poui 
sterling  per  mile  is  that  read  off  directly  from  the  curves. 


APPLICATIONS-FOR-SUPPLY    REGISTER. 


B^   A.  C.  CLOVER. 


In  all  cases  an  application  form  should  be  received  and  I 
usual  inquiries  instituted  before  any  connection  to  ma 
is  made. 

Modus  Operandi : — As  soon  as  an  application  form 
received  it  is  entered  in  the  register.  A  new  number 
given  to  every  new  consumer,  and  a  re-connection,  that 
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lb.  of  the  two  metals,  the  price  per  mile  of  the  aluminium 
cable  is  seen  to  be  approximately  £660,  while  that  of  the 
corresponding  copper  cable  is  £790,  showing  a  saving  of  as 
much  as  £130  per  mile  by  employing  the  aluminium  cable, 
or  a  percentage  saving  of  nearly  16  5  per  cent.  The  greater 
saving  in  this  case  is  due  to  the  absence  of  the  lead  covering, 
which  is  considerably  more  costly  in  the  case  of  an 
aluminium  cable  owing  to  the  greater  diameter  for  equal 
conductivity.  The  curves,  in  both  cases,  cover  a  wide 
range  of  prices  per  pound  of  the  two  metals. 

While  the  saving  deduced  from  the  above  curves,  and 
expressed  in  pounds  sterling  per  mile,  gives  the  actual  amount 
of  money  to  be  saved  by  the  adoption  of  aluminium  cables 
in  place  of  copper  cables,  it  must  be  remembered  that  the 
percentages  of  11  and  16  per  cent,  obtained  in  the  two 
examples  taken  are  the  percentage  saving  on  the  cost  of  the 
cables  alone,  and  that  the  percentage  saving  on  the  com- 
plete installation  will  be  somewhat  less  on  account  of  the 
cost  of  laying  the  cables  in  each  case.  The  more  expensive 
the  method  of  laying  adopted,  the  less  will  be  the  percentage 
saving  effected  by  the  use  of  aluminium. 

For  example,  let  us  assume  that  the  lead-covered  cable 
of  the  first  example  is  to  be  drawn  into  earthenware  conduit 
— a  single  duct  embedded  in  concrete.  This  conduit  will  cost 
about  £550  per  mile,  including  materials,  excavation  and 
reinstatement.  Drawing-in  and  joints  will  account  for  a 
further  £40  per  mile,  and  we  may  allow  £70  for  the  cost 
of  the  necessary  manholes.  The  total  cost  per  mile  of  the 
completely  laid  cable  will  thus  be  (£715  +  £550  +  £40 
+  £70)  £1,375  per  mile  for  a  copper  cable,  and  as  the 
aluminium  cable  costs  £80  per  mile  less  than  the  copper 
cable,  £1,295  per  mile  for  the  aluminium  cable.  The  per- 
centage saving  on  the  complete  installation  is,  therefore, 
only  5'8  per  cent.  Nevertheless,  this  represents  a  sum  of 
£800  on  the  10-mile  length  of  feeders  as  stated  above. 


where  the  service  is  already  laid  and  requires  a  meter  01 
takes  the  original  number.     Extensions  and  transfers 
numbered  in   like   manner.      In    small   undertakings 
correspondence  may  be  filed  under  the  registered  num 
given  to  the  1  application  form.      Therefore  W.  Johneo 
correspondence  file  would  be  numbered  1,001,  and  if  fut 
consumers  took  over  his  address  this  number  would  alw 
be  retained.     After  connection  it  must  be  noted  that 
every  application  form  received  a  meter  reading  sheet 
sheets  must  be  placed  in  the  reading  book  unless  the  insl 
lation  is  connected  in  conjunction  with  the  existing  mel 
as  in  the  case  of  Williams  &  Son  in  the  illustration. 

Additional  columns  may  be  made  for  "  Description 
Premises  "  and  "  Occupation,"  as  this  information  is  usui 
demanded  for  statistics. 


Dublin.— Annual    Report. — The    Electricity  Sup 

Committee,  in  an  annual  report,  stateB  that  it  is  considered  ad 
able  to  recommend  the  Council  to  apply  to  the  L.G.B.  for  sanot 
to  a  further  loan  for  extensions.  The  continued  labour  troul 
are  held  responsible  for  the  delay  in  providing  the  additic 
3,000- kw.  generating  set  and  boiler  plant.  Including  this  1 
plant,  the  city  electrical  engineer  believes  that  the  plant  will 
sufficient  to  cope  with  all  demands  up  to  1916. 

The  principal  items  of  expenditure  in  1914-16,  due  to  new  < 
nections,  will  amount  approximately  to  £15,000.  The  increi 
demands  in  the  old  city  area  necessitate  a  considerable  expendil 
on  supplemental  cables  and  additions  to  the  sub-stations.  An 
penditure  estimated  at  £3,258  will  be  required  to  reconstruct 
switchboards  at  the  main  power  station,  and  the  total  expendil 
in  connection  with  the  station  is  estimated  at  £14,950. 
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CORRESPONDENCE. 

Letter*  motived  by  ux  after  6  p.m.  on  Tuksday  cannot  am 
the  following  week,   Oorrtnondontt  ihould  forward  their  commwti' 

cations  at  the  earliest  poxsilile  i/nn/it'iit.      .Xo  letter  ran  be  jinhlislied 
Unlet*  we  have  the  writer's  name  and  addreti  in  our  VOttetiion, 


Insurance  Companion  and  Consulting  Engineers. 

For  some  years  certain  insurance  companies  have  been 
gradually  extending  what  they  are  pleased  to  call  their 
"  engineering  departments  " — which  means  encroaching  on 
work  which  has  hitherto  been  considered  the  special  sphere 
of  the  professional  engineer. 

If  the  companies  employed  properly  qualified  engineers 
to  carry  out  the  work,  there  would  be  less  to  say  against  the 
system,  but  it  is  well  known  that  they  do  not  offer 
sufficient  monetary  inducement  to  obtain  good  men. 
Further,  properly  qualified  engineers  will  not  take  service 
alongside  the  clerks  whom  the  insurance  companies  employ 
in  their  engineering  departments. 

Young  men  who  have  spent  all  their  working  lives  at  the 
iesk  are  pitchforked  into  the  surveyor's  engineering  depart- 
ment and  sent  out  on  inspecting  work  to  value  machinery, 
&c.  Their  principal  qualifications  are  bluff  and  cheek,  for 
they  have  no  engineering  or  electrical  knowledge.  Occasion- 
ally, one  of  them  feels  so  grossly  ignorant  of  the  duties, 
that  he  attends  a  class  at  a  Polytechnic,  with  the  idea 
»f  picking  up  a  few  scraps  of  information,  to  enable  him  to 
bluff  a  little  more  successfully. 

It  is  such  men  as  these  who  go  to  swell  that  great  army 
of  "  engineering  impostors "  existing  in  this  country.  It 
lias  grown  to  an  alarming  extent  owing  to  the  engineering 
profession  not  having  legal  protection,  as  in  the  legal  and 
medical  professions. 

The  following  are  typical  examples  of  the  type  of  men  whom 
the  insurances  companies  dub  "electrical  inspectors": — 

Individual  No.  1  has  the  status  of  electrical  resident 
inspector,  and  his  duties  comprise  visiting  owners  of  electric 
plant,  advising  them  to  have  the  same  insured  against 
breakdown,  and  fixing  an  inclusive  premium  which  will 
cover  loss  through  stoppages,  and  so  on.  He  admitted  to  a 
teacher  of  electrical  engineering  that  he  had  no  electrical 
knowledge,  and,  when  asked  what  the  insurance  covered,  he 
could  not  say.  Amongst  other  details,  he  was  completely 
ignorant  of  what  was  meant  by  a  "  burnt-out  armature 
coil,"  and  had  no  knowledge  of  how  such  an  accident  could 
occur. 

Individual  No.  2  is  in  the  surveyor's  department  of  an 
insurance  company,  and  his  duties  comprise  the  inspecting 
Df  electrical  installations  pointing  out  defects,  and  suggesting 
what  must  be  done  to  remedy  them.  His  electrical  know- 
ledge consists  solely  of  a  few  hints  gleaned  from  an  elementary 
book  on  "  Wiring."  After  a  motor  starter  had  been 
described  to  him,  he  said  that  he  had  always  wondered  what 
"  those  things  with  little  round  pieces  of  brass  across  them 
were." 

"  Earthing  "  was  quite  a  mystery  to  him,  and  he  asked 
if  he  was  correct  in  stating  to  a  client  that  "  The  ends  of 
the  pipe  where  the  wire  comes  out  should  have  bushes." 

It  is  known  in  the  electrical  contracting  business  that 
hundreds  of  installations  are  passed  by  such  men  as  these, 
when  the  installations  do  not  comply  with  the  rules  which 
have  been  officially  framed  with  the  object  of  obtaining 
safety,  and  so  raising  the  status  of  electric  work  in  the 
public  estimation. 

But  in  addition  to  electric  lighting,  some  insurance  com- 
panies also  pretend  to  give  advice  regarding  complete 
installations  of  motors  in  factories  and  works. 

Usually,  when  a  manufacturing  firm  decide  to  go  in  for 
electric  driving,  it  is  because  they  have  been  led  up  to  this 
decision  by  meeting  engineers  and  reading  articles  written 
by  engineers.  Directly  the  insurance  company  hear  of  it, 
they  say  to  the  secretary  of  the  company  :  "  We  will  advise 
you  as  to  size  and  type  of  machinery,  motors  and  switch- 
gear,  &c,  to  use,  will  specify  and  see  the  work  carried  out, 
&c,  and  will  insure  the  whole  installation  at  a  lower  premium 
than  we  will  accept  if  it  is  carried  out  by  a  professional 
engineer." 

Now,  without  any  beating  about  the  bush,  the  indictment 
of  insurance  companies  includes  the  following  : — 


They  employ  men  who  have  little  or  no  knowledge  of  the 
theory  and  practice  of  engineering.  They  advertise  in  the 
most  brazen  manner,  and  they  deliberately  ca-t  reflections 
on    professional  nerully   they  do    all  those 

things  which  ordinary  tdanners,  to  say  nothing  of  etiq  . 
forbid  the  professional  engineer. 

Being  a  oorj>oration,  the  councils  of  the  Engineering 
Institutions  cannot  get  at  them,  and,  truth  to  tell,  the 
Institutions,  which  should  have  acted  in  defence  of  the 
profession  of  engineering,  have  been  content  to  allow  the 
members  to  look  after  themselves.  Some  of  these  Institu- 
tions employ  men  as  secretaries  who  are  not  engineers,  and 
who  are,  therefore,  not  able  to  see  things  as  they  appear  to 
engineers. 

The  question  is — How  long  is  this  scandal  going  to  con- 
tinue, and  what  can  qualified  engineers  do  to  show  it  up, 
and  perhaps  stop  it  ?  One  thing  that  occurs  to  the  writer 
is  that  engineers  as  a  body  might  deliberately  boycott  those 
insurance  companies  that  run  these  bogus  engineering 
departments.  Most  men  are  insured  nowadays,  and  also 
insure  their  houses,  furniture,  &c.  Why  not  have  a  black 
list  of  those  insurance  companies  which  are  deliberately 
acting  contrary  to  the  interests  of  engineers  ? 

Tjke. 

December  31s/,  1918. 


Protection  or  Tyranny ^ 


I  have,  up  to  the  present,  refrained  from  openly  criticising 
the  actions  of  the  B.E.A.M.A.  whilst  the  question  of 
"  general  conditions  of  tender  "  was  still  the  subject  of 
negotiation  between  the  various  interests  concerned,  although 
very  little  negotiation  can  be  possible,  in  view  of  the  attitude 
adopted  by  the  dignitaries  at  their  palatial  offices  in  Kings- 
way.  Their  latest  action,  however,  is  one  which  shows  the 
Association  up  in  an  even  worse  degree  than  could  be  possibly 
imagined. 

My  Council  recently  invited  tenders  for  new  plant ; 
specifications  were  in  the  hands  of  the  manufacturers  by 
December  15th,  and  the  tenders  were  to  be  delivered  by 
December  31st.  The  B.E.A.M.A.  sought  for  an  extension 
of  seven  days  on  account  of  Christmas  holidays  (two  days) 
intervening,  but  this  not  being  acceded  to,  the  Association 
took  it  into  their  own  hands,  and  their  members  were  not 
permitted  to  send  in  their  tenders  by  the  date  specified.  I 
have  it  on  authority  that  a  number  of  firms  were  prepared 
and  desired  to  send  in  their  tenders  as  requested,  but  the 
B.E.A.M.A.  resolved  not  to  allow  this  to  be  done,  and  that 
my  Council  must  wait  until  January  7th. 

A  more  vicious  form  of  protection  one  could  not  imagine, 
and  it  far  surpasses  anything  that  our  professional  politicians 
could  achieve  at  Westminster. 

The  humorous  side  of  the  matter  has  been  the  many 
varied  excuses  each  firm  has  offered  for  not  returning  its 
tender,  but  none  of  them  had  the  courage  to  state  the  proper 
reason,  viz.,  their  helpless  individuality  as  members  of  the 
B.E.A.M.A. 

When  we  consider  that  the  Association,  through  its 
members,  is  forcing  upon  the  purchasers  "general  con- 
ditions of  tender,"  which  individual  members  of  the  Asso- 
ciation would  not  accept  in  connection  with  contracts  in 
which  they  were  the  purchasers,  and  now  ruling  as  to  when 
tenders  are  to  be  returned,  we  shall  soon  be  told  what  plant 
we  can  or  cannot  have  ;  perhaps  we  shall  be  ordered  as  to 
how  much  load  we  shall  connect  up  and  the  price  we  are  to 
charge  for  the  same. 

What  with  the  Cable-Makers'  Association,  the  Tungsten 
Lamp  Conference,  the  minimum  prices  for  meters  and 
motors,  and  last,  but  not  least,  the  B.E.A.M.A.,  it  seemB  as 
if  the  electrical  industry  has  the  worst  monopolies  of  any, 
and  i6  doing  more  to  hinder  the  advancement  of  electricity  in 
this  country  than  political  parties  can  ever  do  :  in  fact,  we 
shall  have  to  look  to  the  latter  to  free  us  from  the  fetters  of 
combination  which  eliminate  competition  and  increase  divi- 
dends at  the  expense  of  progress. 

F.  W.  Purse, 
City  Electrical  Engineer, 

Carlisle,  January  blh,  1011. 
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Concerning  a  Review. 

My  attention  has  been  called  to  Mr.  Rankin's  letter  in 
the  current  issue  of  your  valuable  paper,  and  as  the 
author  of  the  book  referred  to,  I  will  be  pleased  to  have, 
either  through  the  Press  or  privately,  any  criticisms  Mr. 
Rankin  may  have  to  make  on  the  subject  matter  incorporated. 
I  am  ratfier  of  the  opinion  that  there  are  no  incorrect 
diagrams  or  technical  details,  but  there  may  be  "  sins 
of  omission  "  due  to  the  limited  space  available  in  so  small 
a  book,  and  I  should  so  judge  such  criticisms  as  Mr.  Rankin 
puts  forward,  on  which  there  appear  to  be  no  details,  more 
under  the  class  that  explanatory  notes  are  omitted  for  the 
above  reason.  I  think  this  is  explained  in  the  preface,  and 
the  complement  matter  of  such  a  broad  subject  has,  of 
course,  had  to  be  considerably  curtailed. 

A.  G.  Colli*. 
Brentwood.  January  2nd,  1914. 


After  reading  Mr.  Rankin's  letter  in  the  current  number 
of  the  Electrical  Review,  I  am  not  at  all  surprised  at'his 
first  one.  He  states  that  it  is  poor  justification  for  one 
reviewer  to  point  out  that  a  book  has  been  favourably 
reviewed  by  another  man  in  another  periodical.  I  think 
precisely  the  reverse.  After  carefully  considering  every- 
thing Mr.  Rankin  has  said  to  the  contrary.  I  am  still  of  the 
opinion  that  Mr.  Collis's  book  is  well  worth  the  price  asked, 
and  I  have  pleasure  in  recommending  it. 

The  Reviewer. 

January  6M,    1014. 


Jumping  Arc  Lamps. 

Suppose  a  line  of  arc  lamps  is  jumping  and  flickering  in 
consequence  of  one  lamp  being  out  of  order,  what  is  the  best 
and  quickest  way  to  find  out  which  one  is  the  offender  ? 

Lowering  them  in  succession  and  cutting  out  one  by  one, 
with  an  interposed  resistance  or  otherwise,  is  a  terribly  long 
and  tedious  business,  as  the  fault  may  not  be  always  on, 
and  to  make  the  test  accurate  might  need  many  nights  of 
work,  yet  this  is  the  only  remedy  I  have  been  advised  of  so 
far  by  friends,  or  even  by  a  noted  engineering  paper  in 
which  I  asked  for  information.  Surely  there  must  be  some 
better  and  quicker  way.  What  do  the  electricians  in  charge 
of  street,  dock  and  big  railway  station  arc  lamps  do  ? 

E.  P.  C.  C. 


Not  an  Electric  Fire. 


The  obscure  origin  of  the  fire  which  recently  destroyed  a 
large  portion  of  the  famous  castle  at  Schwerin  has  led  to 
the  propagation  of  the  usual  rumours  regarding  short- 
circuits.  The  official  investigation  has  completely  disproved 
them,  and  it  has,  moreover,  been  established  that  the 
salvage  work  was  enormously  assisted  by  the  electric  lighting 
installation.  On  the  discovery  of  the  outbreak  all  lamps 
were  lit,  and  they  were  left  to  extinguish  themselves  as 
the  branch  fuses  melted.  In  many  cases  the  lamps  burned 
long  after  the  fittings  were  cracked  and  broken  and  until 
the  ceilings  fell. 

It  is  stated  that  without  the  help  of  the  lighting  it 
would  have  been  impossible  to  save  many  of  the  portions 
which  have  been  preserved. 

J.  S.  Mesfient. 

Berlin,  January  4/h,  1  f )  1 4 . 


The  Ignorance  of  Home  Office  Requirements. 

Mr.  Frank  Broadbent's  lecture  to  electrical  manufacturers 
and  contractors  may  be  well  deserved,  but  it  is  certainly  not 
far-reaching  enough. 

If  electrical  apparatus  of  any  description  is  unsafe  in  the 
workshop,  why  not  so  in  the  mansion  ? — or,  in  other  words, 
why  is  the  faulty  material  authorised  by  other  recognised 
regulations  F  Bearing  in  mind  the  extra  cost  that  Home 
Office  pattern  material  usually  involves,  this  anomaly 
operates  very  harshly  against  the  well-informed  contractor 
when  in  competition. 

L.  E.  Wilson. 

Manrhester,  January  3rd,  1914. 


Association  of  Mining  Electrical  Engineers. 

Chatting  with  a  friend  during  the  holidays,  he  inform 
me  that  he  had  ignored  this  Association  for  three  yea 
but  that  he  regularly  receives  notices  of  meetings,  and 
intimation  now   and    then    that    his  subscription   for   t 
current  year  is  unpaid. 

It  would  be  interesting  to  know  how  many  of  the  1,1 
members  which  the  Association  is  said  to  have,  have  ps 
the  subscriptions  for  the  current  year,  last  year  and  t 
year  before.  If  my  information  is  correct,  in  April,  191 
only  about  65  per  cent,  of  the  names  on  the  register  h 
paid  the  subscription  due  in  July,  1911. 

Mr.  J.  Glynn  Williams's  analogy  of  the  little  boys  w 
hide  round  corners  when  snowballing  is  capable  of  a  litl 
further  amplification — there  is  always  one  little  boy  w 
comes  out  and  says  :   "  Please,  Sir,  it  wasn't  me,  Sir." 

Outii. 

London. 


Sulphate  of  Ammonia  Manufacture. 

We  have  noticed  in   your   issue  of  the    19th   ult.,  i 
article   by    Mr.  Georges   Dary  on    "  The   Production 
Nitrates  by  the  Direct  Electrolysis  of  Peat  Deposits." 

In  the  course  of  the  article  the  writer  refers  to  the  "  Buck 
process,"  which  is  the  property  of  the  International  Nitrogi 
and  Power  Co.,  Ltd. 

We  shall  be  glad  if  you  will  allow  us  to  correct  the  ve 
inaccurate  statement  as  to  the  cost  of  the  "  Buckle  process 
made  by  Mr.  Georges  Dary. 

Without  going  into  any  details  of  the  process,  which 
not  solely  concerned  with  the  manufacture  of  sulphate 
ammonia,  we  may  say  that,  with  the  aid  of  the  abo 
process,  and  with  suitable  peat  bogs,  sulphate  of  ammon 
can  be  made  at  less  than  one-half  the  price  stated  by  M 
Dary.  The  process,  also,  is  self-supporting,  inasmuch  as  it  do 
not  depend  on  any  extraneous  supply  of  power,  such  as  tl 
provision  of  a  large  amount  of  water  power,  which  is  nece 
sary  in  the  process  which  is  described  by  Mr.  Dary. 

Trusting  that  you  will  bring  this  statement  to  the  notii 
of  your  contributor. 

The  International  Nitrogen  and  Power  Co.,  Ltd. 

Saml.  C.  Fokmleu,  Secretary 
London,  S.W.,  January  nth,  1914. 


The  Position   of  Railway  Electrical  Staffs. 

In  reading  through  "  Nemo's  "  letter  I  think  he  has  dor 
well  to  bring  to  the  Metropolitan  Railway  Company's  notic 
the  fact  of  the  electrical  staff's  loyalty  during  the  last  rai 
way  strike. 

The  electrical  staff  must  be  considered  a  big  factor  in  th 
running  of  railways  of  the  future  in  view  of  the  electrifies 
tion  of  the  different  lines  that  is  in  progress. 

During  the  past  year  the  Metropolitan  Railway  h&x 
increased  the  plant  at  several  sub-stations,  including  plar 
for  automatic  signalling,  which  all  means  more  respons 
bility  on  the  engineer  in  charge  of  each  station. 

Therefore,  I  think  the  company  might  with  advantage  d 
something  to  raise  the  standing  of  the  electrical  staff  an 
promote  a  feeling  of  contentment  among  the  staff  whic 
would  ensure  greater  efficiency.  Dissatisfaction  gives  loi 
efficiency  in  great  or  small  concerns. 

Dum  Vivimiis  Tivamus. 


With  reference  to  your  correspondent  "  Nemo's  "  lette 
under  the  above  heading,  I  should  like  to  add  that  th 
electrical  staff  of  the  Great  Western  Railway  are  in  ai 
exactly  similar  position  to  that  of  the  staff  of  the  Metro 
politan.  We  also  have  sent  in  petitions,  and  similarly,  wege 
no  replies. 

I  fail  to  see,  however,  that  any  material  advantage  woul< 
accrue  if  the  electrical  staff  were  placed  on  the  permanen 
staff,  for,  as  a  body,  we  should  still  be  without  representa 
tion.  As  we  are  classed  with  the  uniform  staff,  it  i 
obvious  that  the  only  way  to  secure  recognition  of  ou 
grievances  is  to  join  their  society.  By  this  means  only  shal 
we  ever  be  able  to  speak  with  a  voice  that  will  make  itsel 
heard. 

Synchroscope.. 
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Jerry  Wiring:. 

I  should  like  to  draw  your  attention  and  that  of  the 
exercising  authorities  and  the  electrical  trade  generally 
to  the  nature  of  the  electrical  wiling  for  carcass 
work  and  the  way  in  which  it  is  bi'ing  installed  in  the 
suburbs  of  London  ;  in  a  house  in  its  carcass  state,  fitted 
with  between  9  and  14  lights,  in  some  cases  the  casing  is 
used  without  capping,  reversed  to  the  joist,  leaving  the 
wires  at  places  absolutely  uncovered  ;  the  wires  that  drop  to 
the  switches  are  encased  in  slip-joint  tubing,  buried  behind 
plaster,  leaving  generally  a  gap  between  the  end  of  the 
tube  and  that  of  the  casing,  the  wires  not  being  encased  ; 
other  places  being  a  little  awkward,  the  wires  are  run 
behind  the  laths  without  casing  or  tubing.  Now,  I  think 
the  time  has  come  when  this  sort  of  work  should  be  con- 
demned and  those  that  are  responsible  for  it,  as  it  is  not 
only  dangerous  but  detrimental  to  the  electrical  trade 
generally.  This  kind  of  competition  should  be  stopped,  as 
it  is  both  ruinous  to  the  ignorant,  and  unfair  to  the  con- 
tractor who  is  trying  to  get  a  fair  living  as  the  result  of 
doing  good  work  for  bad  prices. 

Observer. 


American  Methods. 


I  have  been  much  interested  in  the  articles  on  "  American 
Methods  "  in  your  issues  of  November  14th  and  28th. 

When  I  finished  reading  Mr.  Seabrook's  article,  I  felt 
that  he  had  written  on  a  subject  that  has  often  tempted 
me.  I  congratulate  him  on  it  and  the  Electrical  Review 
on  publishing  the  same. 

After  a  perusal  of  the  article  by  "  F.  W.  D. "  I  feel 
compelled  to  write  and  say  that  your  contributor  is  either 
prejudiced  against  Americans  and  their  methods,  or  ignorant, 
or  else  has  happened  across  an  isolated  instance  where  he 
has  gained  a  false  impression.  He  does  not  write  the  truth. 
Maybe  your  contributor  has  only  met  Americans  of  the 
tourist  variety,  on  the  other  side — one  can  hardly  credit  his 
ever  being  employed  over  here. 

Some  Americans  are  self-assertive.  That  is  not  a  bad 
fault  for  some  Englishmen  to  have,  it  seems  to  me.  I  will 
not  deny  they  are  sometimes  boastful  over  here,  but  they 
certainly  do  have  some  things  to  boast  of  in  the  electrical 
industry  compared  with  those  at  home.  I  have  never 
experienced  any  overbearing  manner  among  those  of  the 
American  electrical  fraternity. 

If  any  man  has  ambition,  he  naturally  hopes  to  attain  a 
position  of  authority,  or  as  your  contributor  prefers  it,  "  to 
be  a  boss." 

As  regards  co-operation,  what  about  the  members  of  the 
N.E.L.A.  ?  I  know  for  a  positive  fact  there  is  certainly 
no  lack  of  co-operation  between  the  electrical  interests  on 
this  side.  I,  myself,  am  called  upon,  almost  every  day,  to 
co-operate  with  others,  and  not  exactly  for  the  sake  of  the 
mere  dollar  or  two  there  may  be  in  it.  Do  not  the  slogans 
of  the  Society  for  Electrical  Development  and  of  the  Sons  of 
Jove  offer  evidence  of  the  spirit  of  co-operation  ? 

T  have  not  been  able  to  discover  in  almost  seven  years' 
residence  in  the  United  States  any  evidence  that  "  a  work- 
man cannot  be  relied  upon  to  work  his  hardest  except  under 
pressure  "  in  so  far  as  this  does  not  apply  to  England  as 
well.  When  your  contributor  refers  to  workman  (presum- 
ably mechanic  and  labourer)  it  must  not  be  overlooked  that 
the  majority  of  the  rough  work  and  the  less  skilled 
machinists'  work  is  done  in  America,  not  by  Americans,  but 
by  the  immigrant  from  Southern  and  Eastern  Europe.  To 
get  satisfactory  work  out  of  Greeks,  Slavs,  Poles, 
Hungarians,  Bohemians,  and  the  like,  especially  when  all  the 
races  are  represented  in  one  shop,  needs  different  treatment 
to  what  those  at  home  might  deem  desirable  or  necessary. 

Most  American  enterprises  do  pay  a  dividend,  in  spite  of 
attractive  prospectuses  that  might  be  issued  from  time  to 
time.  I  believe  I  have  read  in  the  Electrical  Review 
comments  on  the  small  returns  British  companies  make  in 
comparison  with  those  in  America. 

Monopoly  is  not  such  a  bad  thing  as  it  may  seem  to 
many.  At  any  rate  the  day  of  the  isolated  small  manu- 
facturer is  almost  done.  The  requirements  to-day  are  on 
so  large  a  scale,  and  the  development  costs  so  high,  that  only 


large   and   sound   concerns  can   lUCOeSSfullj    and 

The  immense  field  now  covered  by  the  electrical  industry 
demands  specialisation.    Speciali  not  eliminate  all 

personal  interest;  it  stimulates  it.  It  is  obvious  that  any 
man  who  is  not  interested  heart  find  BOnl  in  his  work  is  a 
failure  at  the  start.       Without   a  ipeoia]  in  a 

large  plant  there  would  be  ohi 

I  really  believe  your  contributor,  when  writing  on  welfare 
work,  deliberately  misinterpreted  Mr.  Beahrook'i  remarks. 
It  is  surely  advantageous  to  the  work-people  that  sanitary 
conditions  should  prevail  in  the  works  ;  that  their  mid-day 
meal,  which  is  often  provided  in  restaurants  in  the  factories 
here,  is  wholesome,  well  cooked,  and  as  low  in  price  as 
possible.  The  location  of  a  factory  in  a  good,  open,  healthy 
place  ;  adequate  lighting,  both  by  day  and  night ;  warmth 
in  the  winter,  and  so  on,  are  all  a  part  of  "  welfare  work," 
which  your '  contributor  apparently  so  purposely  overlooks 
that  your  readers  might  almost  judge  him  a  man  of  very 
narrow  experience. 

Regarding  salesmanship,  I  believe  this  to  be  the  most 
important  problem  that  a  merchant  has  to  handle.  Order 
taking  is  not  to  be  confounded  with  salesmanship.  The 
latter  is  certainly  recognised  in  this  country  as  a  worthy  and 
desirable  branch  of  the  profession  to  follow,  and  the  elec- 
trical engineer  salesman  is  generally  a  well-paid  employe. 

A  man  from  Mexico  recently  told  me  that  there  were  only 
two  countries  that  had  electrical  manufacturing  concerns 
worthy  of  note,  namely,  the  United  States  and  Germany. 
He  stated  that  the  British  electrical  manufacturer  was  very 
poorly  represented,  both  by  men  and  machinery,  in  Mexico. 

I  know  that  Britain  can  be  represented,  if  her  manu- 
facturers will  wake  up.  It  may  be  true,  to  some  extent, 
that  American  methods  do  not  suit  the  industrial  conditions 
at  home,  and  that  the  temperament  of  the  people  there  is 
somewhat  adverse  to  change,  but  if  Britain  expects  to  pro- 
gress with  the  rest  of  the  world,  she  must  use  methods  that 
can  successfully  combat  those  of  her  competitors,  not  go  to 
sleep. 

English. 

Newark,  N.J.,  December  19th,  1913. 


St.  Marylebone   New  Turbine)  Plant. 

In  your  issue  of  December  5th  last  appeared  a  somewhat 
glowing  description  of  the  two  high-speed  turbo-alternators 
which -have  recently  been  supplied  to  St.  Marylebone  by 
Messrs.  Oerlikon.  Interesting  though  the  article  was,  it 
would  be  still  more  instructive  if  you  could  obtain  for  the 
power  plant  users  some  definite  and  authoritative  informa- 
tion as  to  the  actual  performance  of  the  machines  in 
question. 

All  sorts  of  reports  have  been  passed  round  ;  indeed,  it 
is  common  talk  that  at  the  very  moment  we  shift  dogs  were 
reading  the  article  over  our  evening  cup  of  tea,  the  much- 
vaunted  foreign  machine  burst  one  of  her  l.p.  wheels,  and 
is  now  a  total  wreck.  The  same  small  bird  keeps  on 
whispering  about  similar,  but  less  serious,  trouble  with  the 
second  set.  Can  you  obtain  some  definite  information  to 
appease  the  thirst  for  knowledge  of 

Three  Shift  l>o^. 

January  5/7/,  1914. 

[We  have  made  inquiries  and  find  that  the  reports 
referred  to  are  very  greatly  exaggerated.  About  a  month 
ago  the  10th  rotor  wheel  in  No.  1  Oerlikon  turbine  fouled 
the  stator  disk,  and  the  damage  which  ensued  necessitated 
the  return  of  some  of  the  parts  to  the  makers  for  repairs. 
Mr.  Seabrook  expects  that  the  turbine  will  be  running  again 
about  the  end  of  this  month.  The  cause  of  the  mishap  is 
somewhat  obscure,  bnt  it  is  thought  that  the  lubricating 
oil  used  for  the  thrust  bearings  was  not  of  the  right  con- 
sistency, a  thinner  oil  being  preferred  by  the  makers. 
There  was  nothing  in  the  nature  of  an  explosion. 

As  regards  No.  2  turbine,  a  slight  contact  took  place 
between  the  rotor  and  stator,  but  on  examination  it  was 
found  to  be  of  a  trivial  nature  ;  the  turbine  was  set  to 
work  again  and  has  since  been  running  day  and  night  quite 
satisfactorily.  Mr.  Seabrook  points  out  that  similar  incidents 
occur  almost  invariably  on  starting  up  a  new  set,  of  what- 
ever make. — Ed?.  Elec.  Bey.] 
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NEW    ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 

Crystal  Fillings. 

Thf.  General  Electric  Co.,  Ltd.,  have  just  issued  a  catalogue 
of  40  pages  in  which  they  give  excellently -executed  illustrations  of 
a  full  range  of  electric  light  fittings  constructed  wholly  or  partially 
of  crystal  glass,  a  type  of  fixture  which  is  stated  to  be  becoming 
increasingly  popular  amongst  those  interested  in  general  decorative 
and  illuminating  schemes  for  dancing- rooms,  halls,  restaurants, 
theatres  and  like  places.     In  many  cases  crystal  glass  pendants  or 


ruled  with  straight  lines,  and  oan  be  divided  according  to  the  same 
law  as  the  natural  scale  of  the  instrument.  The  vertical  spindle 
works  with  less  friction  than  a  horizontal  one.  The  instrument 
is  made  for  both  AC.  and  n.c. 

Another  type  of  instrument  is  provided  with  a  straight-line 
motion  consisting  of  an  ingenious  link  mechanism  which  guides 
the  pen,  and  the  control  spring  can  be  so  arranged  that  the 
deflections  on  the  chart  are  proportional  to  the  quantity  being 
measured,  so  that  the  scale  is  uniform  and  the  records  can  be 
integrated.  The  link  motion  above  mentioned  is  used  in  the 
recorder  illustrated  in  fig.  4,  a  n.c  moving-coil  instrument  which 
can  be  made  as  an  ammeter,  voltmeter  or  wattmeter.  The  move- 
ment is  well  damped,  and  the  insulation  is  tested  with  2,000  voltB 
alternating,  all  metallic  parts  that  can  be  touched  being  earthed 


Fig.  l.— G.EC.  Crystal  Pendant. 


Fig.  3. — Siemens  Small  Recorder, 
Cover  Removed. 


Fig.  i—  Recorder  with  Drum 
Chart.  Cover  Removed. 


lustres  are  found  to  be  the  only  electric  light  fittings  which  will 
harmonise  with  and  fully  accentuate  the  beauty  of  the  architecture. 
This  new  list  is  entitled  "  Electric  Fixtures  in  Crystal  Glass,"  and 
should  be  useful  to  electrical  contractors. 

With  most  of  the  pendants  and  electroliers  spare  crystal  drops 
are  included  to  replace  possible  damage.  We  understand  from  the 
General  Electric  Co.,  Ltd.,  that  no  general  distribution  is  to  be 


to  prevent  shock  to  the  user.  Recorders  of  the  induction  and 
spark  types,  and  instruments  for  recording  frequency,  time,  &c, 
are  made. 

The  "  Rowj  "  Lighter. 

Messrs.  Best  A:  Lloyd,  Ltd.,  of  Cambray  Works,  Handsworth, 

Birmingham,  are  placing  on  the  market  the  "  Robj  "  cigar  lighter, 

consisting  of  a  special  type  of  resistance  and  porcelain  insulator 

with  spring  contacts,  fitted  with  a  torch  containing  cotton  wool 


Fig.  2. — G.EC.  Crystal  Fitting. 


made  of  this  catalogue,  but  they  will  be  pleased  to  forward  a  copy 
to  those  interested  on  application  to  the  head  office,  at  67,  Queen 
Victoria  Street,  E.G.,  or  to  any  of  the  provincial  branches.  A 
couple  of  the  designs  are  shown  in  the  accompanying  illus- 
trations. 

Portable  Electric  Grinder. 

Messrs.  II.  W.  Butler  &  Co.,  of  Craven  House,  Kingsway,  W.C., 
have  recently  introduced  a  handy  little  electric  grinder — the  H.B. — 
which  can  be  fixed  to  a  tool-holder  on  the  lathe,  milling  or 
shaping  machine,  and  is  useful  for  grinding  dies,  reamers, 
cutters.  &c.  The  device  weighs  5$  lb.,  and  consists  of  a  -^-h.p. 
motor  (operating  on  e-ither  direct  or  alternating  current)  running 
at  10.000  r.p  m.  Dust-proof  bearing  caps  are  fitted  ;  the  motor  is 
air-cooled  and  accurately  made,  and  will  operate  from  an  electric 
lamp  socket,  through  a  flexible  cord  and  plug  which  is  supplied 
with  the  apparatus. 

Recording  Instruments. 

Some  new  patterns  of  recording  instruments  have  been  intro- 
duced by  Messrs.  Sie.mknh  Bkos.  &  Co.,  Ltd.,  of  Woolwich.  One 
of  these  is  shown  in  fig.  8,  a  small  and  inexpensive  instrument 
with  a  simple  movement,  and  chart  70  mm.  in  useful  width.  The 
movement  is  provided  with  a  vertical  spindle,  and  the  paper  passes 
through  guides  which  cause.it  to  assume  a  curve  surface  corres- 
ponding with  the  circular  aro  described  by  tho  recording  point, 
becoming  flat  again  some  6  in,  from  the  pointer  ;  thus  the  ohartjt 


Fig.  6. — Combined  Lamp  and  Cioab  Lighter. 

saturated  with  benzine.  The  torch  is  ignited  by  simply  withdrawing 
it,  and  does  not  ignite  when  replaced.  The  wick  is  of  indestructible 
material,  and  the  torch  is  perfectly  inBnlated.  The  ordinary  resis- 
tance is  suitable  for  use  on  200  to  210-volt  circuits. 

Fig.  5  shows  a  combined  lamp  and  lighter  made  by  the  firm. 


The  Railophone. — We  learn  from  Messrs.  Inter- 
national Railophones,  Ltd.,  that  they  have  just  received  a  third 
trial  order  from  the  Swiss  Federated  Railways  for  "  K.K."  de- 
teotore.  Thi*  Instrument  has  been  uaed  to  trammlt  telegraphic 
meuagei  through  the  St,  Gotherd  tunnel. 
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JSK.Y OO 

Sliding  rheostats  in  a  number  of  patterns,  and  tlio  new  "  Con- 
denser "  influence  maohine,  wen;  the  principal  features  of  thiH 
firm's  exhibit,  but  porhapsa  still  more  attractive  item  on  the  stand 
was  a  collection  of  1'laduram  products  ore,  and  compressed  sticks, 
bars,  wires  from  0*6  mm.  to  0'0I5  mm.  in  diameter,  contact  disks 
and  spiral  springs,  all  male  of  pure  tungaton — shown  for  the  lirBt 
time,  we  believe,  in  this  country. 

The  condenser  electrostatic  machine,  fig.  I  1,  is  that  devised  by  Dr. 
Wommelsdorf,  and  so  called  on  account  of  the  arrangement  of 
interleaved  fixed  and  rotating  disks  which,  being  influenced  on  both 
sides,  generate  twice  as  much  current  as  in  the  ordinary  type  of 
influence  machine.  Thanks  to  this  and  other  new  features,  the 
machine  is  able  to  give  out  a  current  20  to  50  times  as  great  as  an 
ordinary  machine  of  equal  size,  and  the  machine  also  excites  itself 
with  facility,  even  in  damp  weather.  The  current  is  collected  at 
the  periphery  of  the  rotating  disks  by  a  device  which  eliminates 
the  capacity  effects  and  leakage  of  the  older  collectors,  and  a  spark 
can  be  obtained  of  a  length  equal  to  two-thirds  the  diameter  of  the 
rotating  disk  ;  the  collector  is  made  of  steel  wires  running  in  a 
groove  in  the  periphery.  The  metal  sectors  are  vulcanised  into  the 
mass  of  the  rotating  disks,  and  similarly  the  exciting  plates 
are  vulcanised  into  the  insulating  supports.  The  superiority  of 
ebonite  disks  over  glass  is  diminished  by  the  deteriorating  effect 
of  ozone  and  daylight  upon  their  insulating  properties,  but  this 
drawback  is  completely  eliminated  by  coating  the  disks  with  a  film 
of  Bakelite,  which  permanently  protects  the  ebonite  and  has  very 
excellent  insulating  properties  of  its  own.  The  Leyden  jars  are 
similarly  covered  with  Bakelite,  and  various  mechanical  improve- 
ments in  design  have  been  made. 

While  half  the  output  of  an  induction  coil  has  to  be  suppressed 
when  generating  Rontgen  rays,  the  condenser  machine  gene- 
rates unidirectional  current  only,  the  whole  of  which  is 
useful  ;  this  is  advantageous  also  in  other  applications  of 
the  machine,  and  simplifies  the  apparatus  required.  While 
an  ordinary  influence  machine,  with  two  rotating  disks, 
2<!  cm.  in  diameter,  gives  a  maximum  spark  length  of  100  mm., 
and  a  current  of  15  micro-amperes  through  1,000  ohms,  the  con- 
denser machine  with  one  rotating  disk  of  this  size  gives  a  spark 
length  of  175  mm.,  and  a  current  of  130  micro-amperes:  an 
ordinary  machine,  with  12  rotating  disks  55  cm.  in  diameter,  gives 
a  spark  of  220  mm.,  and  a  current  of  140  /"a,  while  the  condenser 
machine,   with   one  rotating   disk  of   55l,cm.,   gives  a  spark  of 


wlir-n  one  plug  is  withdrawn. 

The  following  are  a  few  of  the  advontagi  t<>r  thli 


Fiu.  12. — Independent  Plug  Oohtaot, 

device  :  —The  plugs  are  independent  of  each  other  ;  each  unit  is  self- 
assembling  ;  there  is  larger  surface  of  contact  ;  there  are  no  plog- 


Fig.  13.— Resistance  Box  with  Gambrell  Plugs. 

heads  to  go  wrong  ;  high  insulation  is  obtained,  and  the  parts  are 
easily  cleaned. 

The  new  moving-coil    galvanometer   is  the   invention  of    Mr 


Fig.  11. — Wommelsdorf  Condenser  Machine. 


Fig.  14.— Suspension  of  Onwood  Galvanometer. 


330  mm.,  and  a  current  of  600  /xo.  The  superiority  of  the  new 
machine,  therefore,  is  clearly  manifest.  A  more  detailed  description 
appeared  in  our  issue  of  August  29th,  1913. 

Gambrell  Bros.,  Ltd. 

Amongst  a  variety  of  electrical  measuring  apparatus,  a  new  plug 
and  galvanometer  shown  by  this  firm  were  of  special  interest. 
The  former  is  described  as  the  independent  plug  contact  (T.  E. 
Gambrells  patent),  and  is  illustrated  in  figs.  12  and  13.  In  this  device 
all  parts  are  interchangeable,  and  exceptionally  large  surface  contact 
is  provided  with  all  types  of  resistance-boxes  and  switches.  This, 
it  is  claimed,  is  a  great  advantage,  as  all  plug  apparatus  in  the 
testing-room  can  now  be  made  to  one  standard  cone.  This  was 
impossible  with  the  old  type,  as,  to  give  anything  like  large  surface 
contact,   heavy  brass  blocks  were  necessary.     With   these  plugs 


Andre  Onwood  ;  its  construction  is  shown  in  fig.  14.  The  circnlar 
coil  a  has  a  small  tube  *,  fixed  radially  to  it,  down  which  paasea 
the  suspension  c,  from  point  h,  at  the  centre  of  the  iron  core  /,  to 
the  cross  pin  g  fixed  in  tube  b.  The  coil  and  tube  are  kept  in  a 
vertical  position  by  means  of  the  weight  e,  on  the  lower  end  of 
rod  /,  the  top  end  of  which  is  rigidly  fixed  in  the  base  of  tube  b. 

The  coil  thus  being  suspended  from  its  centre,  the  point  4,  it 
will  always  oscillate  about  that  point,  and  never  come  into  contact 
with  the  magnet  poles  or  core,  however  much  the  instrument  is 
out  of  level.  This  frees  the  instrument  entirely  from  levelling  and 
attendant  troubles,  and  allows  of  the  use  of  a  very  narrow  gap 
which  increases  the  field  strength  enormously,  and  therefore  the 
sensitivity  in  practically  the  same  proportion  (pointer  instruments 
give  a  full-scale  deflection  of  70"  for  1  micro-ampere,  reflecting 
galvanometers  2,500  mm.  per  micro-ampere   at  1    metre).    The 
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narrow  pap  also  increases  the  stability  of  the  magnetic  field,  thus 
rendering  the  instrument  less  liable  to  alterations  in  calibration 
due  to  variations  in  field,  and  less  affected  by  external  fields,  while 
the  uniform  distribution  of  the  field  gives  an  evenly-divided 
scale. 

In  ordinary  suspended  galvanometers  the  pap  is  large,  causing 
bad  and  uneven  distribution  of  field.  This  makes  the  constant  and 
zero  vary  considerably,  even  with  very  small  variations  in  tilt  from 
the  position  of  previous  calibration,  as  it  is  impossible,  with  the 
ordinary  methods  of  levelling,  to  bring  the  coil  to  the  same  position 
in  the  field  :  the  constant  must  be  taken,  and  the  zero  adjusted, 
very  time  the  instrument  is  moved.  In  pivoted  galvanometers 
the  readings  are  liable  to  vary  with  the  tilt,  as  it  is  impossible  to 
balance  the  moving  system  perfectly. 

It  is  almost  impossible  to  break  the  suspension,  a  small  spring 
being  placed  between  the  top  of  the  suspension  and  the  iron  core  at 
point  h.  In  the  event  of  the  instrument  receiving  a  blow,  the  coil 
drops  slightly,  and  the  coil  former  rests  on  the  iron  core  before 
the  stress  on  the  spring  is  enough  to  break  the  suspension.  This 
makes  the  instrument  very  robust,  much  more  so  than  any  pivoted 
galvanometer,  whose  delicate  hard  pivots,  turning  in  very  hard 
jewel  bearings,  are  easily  damaged  by  shock. 

The  movement  of  this  galvanometer  will  always  swing  about  a 
vertical  axis,  whatever  the  tilt  of  instrument,  therefore  the  pointer 
will  always  move  horizontally  over  a  scale  which  lies  at  an  angle 
to  the  horizontal  by  the  amount  of  slope  of  the  instrument,  and  it 
might  appear  that  the  scale  readings  would  increase  from  this 
oause,  as  the  deflection  of  the  pointer  divided  by  the  cosine  of  the 
angle  of  tilt,  but  the  magnet  and  core  will  also  be  sloping  at  the 
same  angle  as  the  scale,  thus  rotating  the  field  round  the  coil  and 
reducing  the  torque  as  the  cosine  of  angle  of  tilt  ;  obviously,  there- 
fore, the  scale  readings  will  be  constant  at  any  level  for  the  same 
current. 

The  constant  of  the  reflecting  galvanometers  will  vary  as  the 
cosine  of  angle  of  tilt,  but  this  decrease  is  very  small  ;  these  instru- 
ments are  used  on  surfaces  varying  very  slightly  from  the  level, 
and  for  a  surface  2  or  3  degrees  from  level,  the  error  will  only  be  5 
in  10,000.  An  ordinary  galvanometer  could  not  be  worked  at  all  at 
this  tilt :  a  table  2  or  more  degrees  out  of  level  would  be  a 
monstrosity.  For  precision  work  a  square  or  other  parallel-sided 
coil  can  be  fitted,  the  gap  being  slightly  larger  ;  then  the  constant 
will  not  vary  at  all,  however  much  the  instrument  is  out  of  level. 

These  instruments  are  robust,  very  sensitive,  high  speed,  the  coil 
being  very  light,  and  the  balance  weight  being  so  narrow  that  it 
possesses  very  little  inertia,  therefore  a  high  figure  of  merit 
results. 

Muirhead  &  Co.,  Ltd. 

The  Heurtley  patent  magnifier  for  use  in  telegraphy,  and  Col. 
Squier's  "  wired-wireless"  patent  field  apparatus  were  the  chief 
novelties  of  this  exhibit.  The  former  is  employed  to  magnify 
the  effect  of  very  small  mechanical  movements  in  cable  or  wire- 
less telegraphy. 

The  principle  of  the  instrument  is  as  follows  : — Two  very  fine 
wires  with  high  electrical  temperature  coefficient  are  mechanic- 
ally connected  to  a  recorder  coil  which  is  acted  upon  by  the  in- 
coming current.  These  wires  form  two  arms  of  a  Wheatstone 
bridge  circuit,  the  other  two  arms  being  fixed  resistances.  In 
place  of  the  galvanometer  in  this  Wheatstone  bridge  circuit  is 
placed  a  recording  instrument,  such  as  the  ordinary  siphon 
recorder.  The  Wheatstone  bridge  is  supplied  with  current  from  a 
local  battery,  of  sufficient  intensity  to  heat  the  fine  wires  con- 
siderably above  the  temperature  of  the  surrounding  atmosphere. 
These  wires  are  so  positioned  that  when  no  signals  are  being 
received  they  lie  theoretically  half  in  and  half  out  of  blasts  of  air 
which  blow  continuously  in  a  plane  at  right  angles  to  the  plane 
of  movement  of  the  wires.  On  the  latter  being  moved  in  one 
direction  or  the  other  by  the  incoming  current,  one  is  inserted 
more  into  its  blast  of  air  and  the  other  is  inserted  less.  Thus,  one 
wire,  as  a  whole,  becomes  more  cooled,  and  the  other  wire  is  less 
cooled  by  the  air-blast,  so  that  the  total  resistance  of  the  cooled 
wire  is  reduced  and  that  of  the  other  increased. 

As  the  two  wires  are  arranged  on  the  adjacent  sides  of  the 
Wheatstone  bridge  local  circuit,  these  changes  in  the  balance  are 
additive,  with  the  result  that  a  current  passes  through  the  siphon 
recorder  coil,  which  reproduces  the  movement  of  the  primary  coil 
in  magnified  form,  the  degree  of  magnification  depending  upon 
the  strength  of  the  blast  and  the  intensity  of  the  current  passing 
through  the  wires.  Suitable  means  of  adjustment  are  provided. 
The  magnifier  produces  an  increase  of  speed  on  duplex  cable 
working  of  from  40  to  50  per  cent.,  and  has  been  adopted  by  many 
of  the  cable  companies. 

The  "wired-wireless"  system  allows  both  telegraphy  and  tele- 
phony to  be  accomplished  simultaneously  over  the  same  wires,  and 
is  intended  for  military  purposes.  The  ordinary  methods  are 
adopted  for  telephoning,  but  telegraphing  is  effected  by  means  of 
a  current  having  a  frequency  of  about  half-a-million  cycles  per 
second,  impreshed  upon  the  wire  by  an  oscillatory  circuit 
inductively  coupled  to  the  line.  As  the  "  radiation  "  is  guided  by 
the  wire  to  its  destination,  very  little  power  is  required.  At  the 
receiving  end  the  line  is  inductively  coupled  to  a  tuned  circuit,  and 
a  detector  of  carborundum  and  steel  is  employed.  The  apparatus 
is  very  compact  and  easy  to  operate,  and  enables  a  great  economy 
of  wire,  A;c,  to  be  effected,  by  using  one  wire  for  the  double  purpose. 
No  antenna  is  required,  and  an  iron  spike  driven  into  the  ground 
affords  an  adequate  earth.  There  is  not  the  slightest  interference 
between  the  two  methods  of  communication. 

(To  be  continued.) 


LEGAL. 


Watkins  v.  Haeeod's  Stores,  Ltd. 
On  Thursday  last  week,  at  the  Brompton  County  Court,  before  his 
Honour  Sir  W.  Lucius  Selfe  and  a  jury,  Mr.  P.  A.  Watkins,  of 
Stroud  Green,  N.,  an  electrical  engineer,  sued  Harrod's  StOl 
for  £157  6a.,  which  he  claimed  as  compensation  in  respect  of  an 
injury  which  he  had  received  on  the  defendants'  premises.  Dr. 
Kingsbury  appeared  for  the  plaintiff,  and  Mr.  Patrick  Hastings 
represented  the  defandanls. 

In  opening  the  case,  COUNSEL  said  that  it  was  brought  under 
the  Employers'  Liability  Act  by  the  plaintiff,  who  was  an  electrical 
engineer  of  considerable  experience  in  his  profession.  1'or  nine 
years  he  had  been  in  the  employ  of  the  Hornsey  Corporation  as 
their  senior  engineer  in  charge  of  the  power  station.  Prior  to 
that  he  had  been  employed  by  the  Ipswich  Corporation.  Last  May 
plaintiff  answered  an  advertisement  which  was  inserted  in  one  of 
the  electrical  papers,  and  as  the  result  of  an  interview  was  engaged 
as  assistant  to  the  chief  engineer,  Mr.  Howes,  at  Messrs.  Harrods. 
At  first  plaintiff  asked  for  £3  10s.  a  week,  but  as  he  had  his 
meals  on  the  premises  he  accepted  a  salary  of  £3  cash.  In  the 
afternoon  of  August  2<>tb,  Mr.  Howes  had  to  go  out,  and  he 
asked  the  plaintiff  to  keep  special  watch  on  the  deep-well  pump. 
One  of  the  most  essential  duties  the  plaintiff  had  to  perform  in 
connection  with  that  pump  was  testing,  from  time  to  time,  the 
temperature  of  the  cranks,  which,  as  in  other  pumps,  had  a 
tendency  at  times  to  get  over  -  heated.  In  order  to 
test  the  temperature,  it  was  necessary  for  the  plaintiff  to 
mount  from  the  floor  on  to  a  wall  which  surrounded  the 
bed  in  which  the  pump  was  working.  The  wall  was  only  about 
7  in.  wide,  and  the  crank  came  within  an  inch  of  the  wall.  While 
the  plaintiff  was  carrying  out  his  instructions  in  testing  the  crank 
it  came  down  upon  the  toes  of  his  right  foot  and  crushed  them. 
The  result  of  the  injury  was  that  plaintiff  was  incapacitated  from 
work  for  some  considerable  time.  The  accident  happened  in  mid- 
week, and  the  defendants  at  the  end  of  the  week  sent  Mr.  Watkins 
a  cheque  for  30s.,  saying  that  that  was  what  he  was  entitled  to 
according  to  the  time  book.  Plaintiff  thereupon  wrote  for  an  ex- 
planation. For  several  weeks  afterwards  he  received  a  postal  order 
week  by  week  for  £  I  from  Messrs.  Harrod's,  who  said  that  it  was 
compensation  under  the  Workmen's  Compensation  Act.  As  the 
plaintiff  did  not  come  under  that  category,  he  returned  those  pay- 
ments, and  brought  the  present  action.  His  (counsel's)  contention 
was  that  the  pump,  working  in  the  position  it  occupied,  should  have 
been  fenced,  and  if  it  had  been  so  protected  there  would  have  been 
no  danger  whatever  to  the  plaintiff  in  carrying  out  his  instructions. 
The  plaintiff  had  obtained  another  position,  but  only  at  £2  10s.  a 
week.  There  was  great  competition  in  the  electrical  profession, 
and  people  had  to  take  what  post  they  could  get  and  work  them- 
selves up.  Therefore  his  position  was  very  much  worse,  and,  in 
addition,  he  lost  his  salary  of  £3  10s.  during  his  illness,  and,  of 
course,  had  had  to  bear  the  heavy  expenses  of  that  illness. 

Mil.  F.  A.  Watkins,  the  plaintiff,  bore  out  counsel's  opening 
statement.  He  had  to  stand  on  the  bed-plate,  which  was  2  ft. 
6}  in.  high,  and  feel  the  crank  as  it  revolved.  He  had  to  stoop 
to  feel  the  crank,  and  whilst  he  was  so  engaged  the  crank  came 
down  on  his  foot.  The  crank  could  have  been  guarded,  and  in- 
spection could  have  been  carried  out  with  the  guard  on,  and  this 
would  have  prevented  any  accident. 

In  cross-examination  by  Mr,  Hastings,  Witness  said  his  duties 
were  general  supervision  and  acting  as  chief  assistant  to  Mr. 
Howes.  It  was  not  correct  that  September  30th  was  the  first  date 
on  which  he  or  anyone  else  suggested  that  the  machinery  should 
be  fenced.  In  the  August  Bank  Holiday  week  he  suggested  to 
Kerr,  the  foreman  fitter,  that  the  machinery  ought  to  be  fenced. 
He  had  been  instructed  to  try  the  pump  to  see  if  it  was  satisfac- 
tory before  it  was  taken  over  from  Messrs.  Isler,  the  contractors 
who  erected  it.  Witness  admitted  writing  a  series  of  reports  dealing 
with  the  working  of  the  pump,  and  said  that  from  August  18th  it 
was  out  of  commission  for  repairs,  and  remained  so  until  his  accident. 
He  agreed  that  on  the  day  of  the  accident  he  was  testing  Messrs.  Isler's 
work  to  see  if  it  was  satisfactory.  The  pump  never  was  satis- 
factory. He  knew  that  under  the  provisions  of  the  Factory  Act 
there  was  no  need  to  fence  machinery  under  repair,  but  he  did  not 
agree  that  that  applied  to  the  present  case.  He  submitted  that  the 
pump  ought  never  to  have  been  allowed  to  run  at  all  without  guards. 
When  Mr.  Howes  went  for  his  holidays  on  .luly  11th,  plaintiff 
was  in  full  control,  bit  the  purr.p  at  that  time  was  not  sufficiently 
completed  to  fix  a  guard.  He  did  not  suggest  guards  in  his 
reports,  because  he  looked  on  Mr.  Howes  as  a  qualified  engineer, 
and  in  the  engineering  profession,  if  an  engineer  continued  to  be 
worried  with  suggestions,  he  was  apt  to  get  annoyed.  In  addition, 
when  the  foreman  fitter  went  for  his  holidays  he  handed  him  a 
plan  of  a  proposed  guard  for  the  pump,  and  this  was  seen  by  Mr. 
Howes,  and  afterwards  given  back  to  the  foreman  fitter.  The 
reason  why  he  declined  to  go  back  to  Harrod's  was  because  they 
offered  him  an  inferior  position,  and  he  would  have  had  men  under 
his  charge  getting  more  salary  than  himself. 

Dr.  G.  W.  If.  French  gave  evidence  as  to  the  injury  suffered  by 
the  plaintiff.  John  QluttON,  foreman  to  Messrs.  Isler,  who  sup- 
plied the  pump,  was  also  called  by  Mr.  Hastings. 

Mh.  W.  HOWES,  chief  electrician  for  the  defendants,  said  that 
the  electrical  station  of  the  defendants  was  an  important  one,  as  it 
supplied  all  the  services  of  the  stores  and  light  and  power  to  the 
flats  around.  All  the  defendants  undertook  in  connection  with  the 
pump  was  the  electrical  connections.  They  did  not  erect  the 
motor.  He  admitted  that  there  was  danger  in  testing  the  crank. 
They  could  not  erect  the  fence,  however,  until  the  pump  was  taken 
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over,  unci  nt  the  timo  of  tlm  aooident  the  pump  was  in  Messrs. 
IhIit'm  bands, 

.Mit.  ii  omitted  (1)  that  plaintiff  pus  not  a  workman 

with  i  ployero'  Liability  Aot  ;  (2)  that  under 

•■I  of  the  Faotory  Aot,  1901,  this  was  a  maohine  which  ws 
required  to  be  (em  onder  repair,  or  onder  examination 

in  oonneof  i<m  with  r< -j •  At "  ;  tat  he 

of  the  danger,  mad  taint,  and  undertook  the  rii-k  ; 

and  (I)  that  plaintiff  was  guilty   of  oontribntory  negligence  In 
putting  his  foot  where  he  did. 

Da,  KlNOflBi  n\  contended  that  the  nature  of  tho  plaintiff's 
work  made  him  a  workman,  and  that  there  was  no  repair  of  the 
pomp  in  the  sense  that  it  would  exonerate  MeBsrH.  Harrcd's  from 
their  responsibility  to  fence  it. 

The  .1  uixiio,  In  addressing  the  jury,  said  the  case  had  taken  up  a 
great  deal  of  time,  and  was  somewhat  important,  but  it  really 
resolved  itself  into  a  small  compass.  In  this  case  the  negligence 
alleged  was  against  Mr.  Howes  in  not  having  the  pump  fenced.  It' 
the  jury  found  that  plaintiff  was  not  a  workman  within  the 
meaning  of  the  Act,  he  had  no  remedy.  They  had  to  decide 
whether  he  came  within  the  definition  of  "artificer,  handicrafts- 
man or  otherwise  engaged  in  manual  labour."  If  they  found  that 
plaintiff  was  one  engaged  in  manual  labour,  they  had  to  consider 
the  liability  of  Messrs.  Harrod's.  They  had  to  decide  whether  the 
pump  was  need  in  connection  with  defendants'  business,  and  to 
consider  whether  defendants  were  negligent  in  not  erecting  a  tem- 
porary fencing.  Further,  they  had  to  consider  whether  plaintiff, 
who  was  a  man  of  intelligence,  and  had  occupied  a  responsible 
position  at  llornsey,  was  aware  of  the  danger  and  undertook  the 
risk. 

After  consultation  in  private,  the  jury  held  (1)  that  defendant 
was  a  workman  under  the  Act  ;  (2)  that  the  pump  was  under 
examination  at  the  time  of  the  accident ;  (3)  that  it  was  a  defect 
that  the  pump  was  not  fenced  ;  (4)  that  the  defect  was  due  to  the 
negligence  of  Mr.  Howes  ;  (5)  that  the  plaintiff  knew  and 
appreciated  the  risk  of  the  machine  being  unfenced,  and  under- 
took the  risk  ;  (<;)  that  the  plaintiff  was  not  guilty  of  contributory 
negligence  ;  and  (7)  that  the  damages  (if  any)  should  be  assessed 
at  £111  Is. 

Mu.  Hastings  asked  for  judgment  on  the  finding  of  the  jury 
that  the  plaintiff  undertook  the  risk. 

A  consultation  took  place  between  the  parties,  and  Mr.  Hastings 
having  admitted  liability  under  the  Workmen's  Compensation  Act, 
it  was  agreed  that  plaintiff  should  receive  £10,  and  that  each  side 
pay  its  own  costs. 


BUSINESS   NOTES. 


Consular  Notes.— Zanzibar.— The  British  Consul  in 

Zanzibar,  in  a  recent  report,  states  that  a  power  station  has  been 
installed  at  a  cost  of  £  1,000,  which  supplies  current  throughout 
the  day  and  night.  The  question  of  fuel  presented  considerable 
difficulty  owing  to  the  rise  in  price  of  both  Welsh  and  Natal  coal, 
and  it  is  possible  that  petroleum  will  be  adopted.  The  total  number 
of  new  lights  added  during  l'J12  was  760.  Some  important 
changes  and  improvements  have  been  made  in  the  street  lighting 
of  Zanzibar  Town,  the  chief  among  them  being  the  installation  of 
metallic-filament  lamps  in  the  main  street.  A  considerable 
amount  of  extension  work  has  been  done  in  the  town  telephone 
system.  At  the  end  of  1911  there  were  54  instruments  in  all; 
this  system  was  increased  during  1912  to  76;  an  average  number 
of  380  calls  are  dealt  with  during  each  24  hours.  There  are 
wireless  telegraph  stations  on  Pemba  and  Zanzibar  Islands,  and 
the  German  Government  have  recently  erected  a  wireless  station 
on  the  mainland  at  Dar-es-Salaam,  42  miles  from  Zanzibar.  The 
range  of  a  new  plant  is  260  miles  under  ordinary,  and  400  miles 
under  very  favourable,  conditions.  The  total  number  of  messages 
transmitted,  was  5,312  in  1911,  and  4,718  in  1912. 

German  E.  Africa.— The  British  Vice-Consul  reports  that 
there  is  a  double  line  of  telephones  between  Dar-es-Salaam  and 
Tanga  and  Dar-es-Salaam  and  Kilwa,  the  ordinary  telegraph  wires 
being  used  for  purposes  of  telegraphing  and  telephoning.  Tele- 
grams take  precedence  over  telephone  calls.  At  present  there  are 
3,000  km.  of  line  and  3,000  km.  of  wire  in  use  ;  15  towns  have  a 
local  telephone  service.  The  local  radius  is  5  km.,  and  the  charge 
is  150  rupees  (£10)  per  annum,  the  number  of  calls  being  unlimited. 
For  trunk  line  connection  the  annual  charge  is  180  rupees  (£12). 
For  night  trunk  line  calls  the  charge  is  from  1  to  3  rupees,  accord- 
ing to  distance,  and  the  line  may  be  held  for  five  minutes,  except 
in  the  case  of  Tabora,  where  the  fee  is  3  rupees,  and  the  time 
allowed  three  minutes.  German  East  Africa  is  connected  with  the 
international  cable  system  by  the  cable  of  the  Eastern  and  South 
African  Telegraph  from  Dar-es-Salaam  to  Zanzibar  via  Bagamoyo. 
There  are  29  telegraph  offices  in  the  Protectorate.  In  March,  1911, 
Bukoba  and  Muanza  were  connected  by  wirelesp.  The  range  of  the 
Muanza  station  is  about  900  km.,  and  of  the  Bukoba  station  200  km. 
A  far  more  powerful  installation  has  now  been  erected  at  Dar-es- 
Salaam,  with  which  it  is  hoped  connection  will  be  established  with 
Guardafui  and  Delagoa  Bay,  and  with  thips  at  sea  at  even  greater 
distances  than  these  points.^  It  is  hoped  that  Muanza  will  be 
within  call  from  Dar-es-Salaam,  at  least  during  the  night. 
The  height  of  the  antenna  is  100  metres.  The  Telefunken 
system  is  employed.  The  installation  came  into  operation  in 
March,  1913. 
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Germany. — The  Consul  at  Hamburg  reports  that  the  eJ< 
railway  which  encircles  that  city,  partly  as  an  underground  and 
partly  as  an  elevated  railway,  was  opened  for  traffic  in  1912 
has  proved  a  great  success,  the  number  of  passengers  carried  being 
far  in  excess  of  what  was  ever  hoped  for.  Nor,  it  is  understood, 
has  the  railway  in  any  way  taken  away  from  the  number  of 
passengers  who  use  the  street  tramways,  notwithstanding  that  the 
trains  run  more  frequently,  more  quickly  and  with  fewer  stoppages 
and  delays  than  the  tramways. 

Russia. — The  British  Consul  at  Moscow  reports  that  electrical 
business  made  great  strides  in  Russia  during  1912,  in  fact,  the 
year  created  a  record.  Never  before  have  so  many  and  so  large 
orders  been  received.  These  were  both  private  and  municipal. 
All  branches  of  industry  gave  large  orders,  and  electrical  machinery 
was  more  in  demand  than  steam.  The  Government  has  also  begun 
to  give  orders  for  electric  power.  A  sign  of  the  increase  of 
business  was  that  during  the  year  many  electrical  companies  found 
it  necessary  to  increase  their  capital,  some  of  them  by  very  large 
amounts.  The  Germans  are  greatly  interested  in  electrical  works, 
and  the  German  banks  readily  assist  in  disposing  of  the  new 
shares.  Most  of  the  capital  in  these  companies  is  non- Russian,  and 
is  presumably  German. 

Honduras. — In  a  recent  report  on  the  trade  of  Honduras,  the 
British  Consul  calls  attention  to  the  increase  of  foreign  competi- 
tion which  has  recently  been  witnessed.  American  merchants  and 
manufacturers  have  been  showing  a  still  more  active  interest  in  the 
Honduranean  markets  during  the  last  year,  and  commercial 
travellers  have  visited  the  capital  frequently  and,  it  is  said,  with 
very  good  results.  German  commercial  travellers  have  visited 
Honduras  with  their  usual  frequency.  Italy  is  awakening  to  the 
possible  outlets  for  her  manufactures  offered  by  Honduras,  and 
lately  a  large  departmental  store,  stocked  principally  with  dry 
goods  and  provisions,  exclusively  of  Italian  manufacture,  has 
been  opened  in  Tegucigalpa.  It  is  as  yet  too  early  to  judge 
of  what  the  results  of  this  venture  will  be  ;  but  if  successful 
there  is  no  doubt  that  the  Italians  will  take  a  share  of  British 
trade. 

British  merchants  have  not  much  to  fear  if  they  will  take  an 
interest  in  the  Honduranean  markets.  As  a  general  rule  their 
prices  exclude  competition,  whereas  the  qualities  continue  to  enjoy 
the  reputation  of  being  unequalled. 

A  good  deal  of  correspondence  has  been  received  at  the  Consu- 
late from  British  manufacturers  in  regard  to  trade.  Nearly  all 
this  correspondence  is  of  a  circular  letter  form,  and  seldom  exceeds 
a  few  lines  asking  if  there  is  an  opening  for  this  or  that  article, 
and  rarely  contains  any  information  which  would  enable  a 
Consul  to  know  just  where  to  look  for  information  that  would  be 
of  value.  If  British  manufacturers  would  state  more  precisely 
and  in  a  concise  form  the  substance  and  quality  of  their  goods, 
and  give  a  few  prices  of  their  special  lines,  it  would  enable  the 
Consul  in  making  inquiries  to  ascertain  from  local  merchants  their 
cost  prices  of  the  particular  articles  in  which  British  manufacturers 
are  interested — information  which  they  withhold  unless  for  pur- 
poses of  comparison.  Again,  British  manufacturers  show  a 
marked  lack  of  originality  in  their  printed  letter  headings.  In  a 
great  number  of  instances  absolutely  no  information  is  to  be 
gathered  from  these  as  to  what  the  nature  of  their  business  is, 
and  in  some  cases  the  references  made  in  the  communications 
are  so  technical  as  to  be  scarcely  intelligible.  In  not  a  few 
instances  letters  have  been  returned  to  the  Consulate  marked 
"not  to  be  found,''  due  to  insufficient  address  on  the  letter 
headings.  American  and  German  manufacturers  seem  to  have 
made  a  special  study  of  these  matters,  and  from  their  letters. 
which  are  occasionally  received  at  the  Consulate,  they  appear 
to  be  very  explicit  in  stating  their  requirements.  In  other  words, 
there  is  a  close  co-operation  between  American  and  German 
manufacturers  and  their  Consuls,  which  might  with  advantage  be 
imitated  by  British  traders.  It  will  be  gathered  from  the  tables 
of  imports  and  exports  that  the  business  of  Honduras  is  small, 
and  in  a  great  number  of  cases  it  would  not  be  worth  the  while 
of  British  manufacturers  to  send  out  commercial  travellers  to  a 
place  so  inaccessible  as  Tegucigalpa,  unless  such  travellers  could 
represent  four  or  five  industries. 

Formosa. — In  a  recent  report  the  Consul  states  that  various 
extensions  of  electrical  power  plant  are  under  way.  The  establish- 
ment of  a  second  power  plant  to  serve  the  capital  is  contemplated, 
partly  as  a  reserve  against  interruption  of  the  original  plant  by 
floods,  and  partly  to  provide  for  the  continually  increasing  use  of 
electricity  in  the  vicinity  ;  the  cost  is  estimated  at  £25,500.  A 
contract  has  been  made  for  the  supply  of  4,000  h.p.  of  turbine 
machinery  for  the  electric  plant  in  South  Formosa,  at  a  cost  of 
£26,000 


54 


THE    ELECTRICAL    REVIEW,     [voi.74.  No.  1,885,  January  9,  mi. 


Catalogues    and     Lists.— Mr.   C.   H.    Bmjhe,  The 

White  Building,  Sheffield. — Priced  leaflet  respecting  "  Megomac  " 
and  "Insulac"  insulating  varnishes. 

Messrs.  OzONAIB,  Ltd.,  96,  Victoria  Street,  London,  S.W.— Xew 
10-page  pamphlet  discussing  the  therapeutical  applications  of 
Ozonair  apparatus,  and  illustrating  apparatus  for  hospitals  and 
private  sick  rooms. 

Messrs.  Cromptox  &  Co.,  Ltd.,  Chelmsford.— Thirty-two-page 
list  in  their  uniform  style,  containing  a  fully  illustrated  account 
of  their  potentiometers  and  accessories  therefor.  Half-tone  views 
and  many  line  diagrams  accompany  the  descriptive  matter  and 
particulars  of  tests  are  given. 

The  Mica  and  Standard  Insulation  Co.,  166,  Dalston 
Lane,  London,  N. — Eight-page  price  list  of  Micanite  sheet 
insulation,  Micanite  tubes,  washers,  and  various  standard  insulating 
materials. 

Messrs.  A.  P.  Lundbehg  &  Sons,  177  to  189,  Liverpool  Road, 
London,  X.— Illustrated  leaflet  Xo.  S36,  giving  descriptive 
particulars,  dimensions,  &o.,  of  standard  pattern  switchboards  for 
automobile  lighting. 

Mr.  I!  .7.  GUTHAOHEB,  12.  Aldgate,  London.  E.C.— Pamphlet 
containing  particulars  of  Eastman  electric  motor-driven  cloth- 
cutting  machines,  as  made  by  the  Eastman  Machine  Co.,  of  Buffalo, 
for  whom  he  is  sales  agent  in  the  United  Kingdom. 

THE  Koriund  Co..  329,  Bank  Chambers.  High  Holborn,  London, 
\V.(\— Twenty-page  pamphlet  concerning  the  treatment  of  machine 
vibration  and  noise  by  means  of  Korfund  cork  foundation  plates. 
These  plates  have  recently  been  successfully  applied  in  the  insula- 
tion of  generating  sets  at  many  picture  palaces  where,  during  per- 
formances, silence  is,  of  course,  most  essential. 

The  British  Prometheus  Co.,  Ltd.,  Salop  Street  Works, 
Highgate,  Birmingham. — Xew  catalogue  (Xo.  150)  of  CO  pages  con- 
taining excellent  illustrations  on  art  paper  of  a  variety  of  designB 
of  electric  heaters.  General  information  regarding  the  element 
used,  and  the  power  consumption,  working  instructions,  &c,  occupy 
the  opening  pages,  and  pictures  follow  of  convectors  in  copper, 
brass,  cast-iron,  plain  iron,  nickel-faced  and  other  steels  for  the 
heating  of  houses,  public  buildings,  staircases,  ships,  &c.  The 
lamp  radiator  section  comes  next  with  a  number  of  designs  in 
different  styles  and  finishes  for  from  two  to  six  lamps.  Prices, 
and  numerical  and  code  indexes  are  given. 

The  International  Time  Recording  Co.,  Ltd.,  151-155, 
City  Road,  London,  E.C. — Twenty-four  page  catalogue  containing 
full  particulars  of  their  automatic  time- recording  system,  including 
illustrations  of  electric  time  recorders  and  electric  time  stamps. 

Messrs.  Irwin  &  Jones,  London  House,  Xew  London  Street, 
London,  E.C. — Eighteen-page  catalogue  describing  their  "Geji" 
Buffalo  belting,  belt  fasteners,  hydraulic  leather's,  Sec.  Results  of 
tests  are  given  which  show  that  the  average  coefficient  of  friction 
of  the  "  Geji "  belt  is  30  per  cent,  higher  than  that  of  double 
leather,  and  42  per  cent,  higher  than  that  of  cotton  belts. 

Messrs.  Walter  Xkwbold  &  Co.,  Pearl  Buildings,  London 
Bridge,  London,  E.C. — Forty-four-page  illustrated  catalogue  of 
machine  tools.  Full  descriptive  particulars,  dimensions,  code- 
words and  prices,  and  excellent  pictures,  are  given  of  various 
lathes,  shaping,  planing,  shearing,  screwing  and  drilling  machines. 

Bankruptcy  Proceedings. — Charles  Blake  (trading 

as  the  Bilston  Electrical  Co.),  electrical  engineer,  4,  Church 
Street,  Bilston,  Stafford. — The  first  meeting  of  creditors  in  this 
matter  was  fixed  to  be  held  at  the  Official  Receiver's  Office,  30, 
Lichfield  Street,  Wolverhampton,  last  week,  but  only  one  creditor 
put  in  an  appearance,  and  the  matter  was,  therefore,  left  in  the 
hands  of  the  Official  Receiver. 

JAMES  CLIFTON  Robinson  (son  of  the  late  Sir  Clifton  Robinson). 
— At  the  Bankruptcy  Court,  on  Monday,  the  first  meeting  of 
creditors  was  held.  The  receiving  order  was  made  on  a  money- 
lender's petition.  It  will  be  remembered  that  debtor's  previous 
failure  occurred  in  1907,  an  order  of  discharge  being  granted 
subject  to  judgment  for  £2,500.  It  was  stated  that  in  the  present 
instance  the  liabilities  were  about  £1,100,  and  tha*  there  were  no 
assets.  Debtor  has  lodged  a  proposal  for  a  cash  composition  of 
10s.  in  the  £.    The  meeting  stands  adjourned  to  January  21st. 

The  Shipping  Exhibition. — We  have  received  a  copy 

of  the  preliminary  list  of  exhibitors  who  will  be  showing  at  the 
Shipping  Engineering  and  Machinery  Exhibition  at  Olympia  from 
September  25th  to  October  17th.  The  following  names  appear  : — 
Babcock  Ac  Wilcox,  Ltd.  ;  Bailey,  Sir  W.  II.,  Ac  Co.,  Ltd.  ;  Boby, 
William  ;  Bonecourt  Surface  Combustion,  Ltd. ;  British  Vacuum 
Cleaner  Co.,  Ltd.  ;  Coventry  Chain  Co.,  Ltd.  ;  Davidson  &  Co.,  Ltd. ; 
Electric  Appliances  Co.,  Ltd.  ;  Feld  Bros.  A;  Co.,  Ltd. ;  Hudson 
Economiser  Co.  (1907),  Ltd.  ;  Jacob,  White  Ac  Co.,  Ltd.  ;  Keith, 
James,  &  Blackman  Co.,  Ltd.  ;  Kelvin,  Bottomley,  St.  Baird,  Ltd.  ; 
Kennedy,  W.  ^  Kynoch,  Ltd.  ;  Magic  Appliances,  Ltd.  ;  Marconi's 
Wirelefs  Telegraph  Co. ;  Medway's  Safety  Lift  Co. ;  Ozonair, 
Ltd.  ;  Parsons  Marine  Steam  Turbine  Co.,  Ltd.  ;  Pinchin,  Johnson 
and  Co.  ;  Schmidt's  Suptrheating  Co.,  Ltd.  ;  Stone,  J.  B.,  Ac  Co., 
Ltd.  ;  Stothert  A:  Pitt,  Ltd.  ;  Sunderland  Forge  and  Engineering 
Co.,  Ltd.  ;  Tackley,  W.  C,  &  Co.,  Ltd. ;  Telford,  Grier  A:  Mackay, 
Ltd.  ;  Yorkshire  Copper  Works,  Ltd. 

Liquidation. — iThe   Gbjjsdell-Matthews   Wieeless 

Telephone  BymdIOATH,  Ltd.— A  petition  for  winding  up  this 
company  has  been  presented  by  Messrs.  J.  G.  Pullen  Ac  Sons,  of 
Northampton,  creditors,  and  it  is  to  be  heard  on  January  13th,  in 
London. 


Calendars  and  Diaries. — The  Westikghouse  Brake 

Co.,  Ltd.,  83,  York  Road,  King's  Cross,  X.,  have  circulated  a 
hanging  calendar  with  monthly  sheets,  on  each  of  which  a  half- 
tone illustration  appears  of  the  firm's  silent  rocker-joint  chain 
drives. 

Mr.  C.  H.  Blume,  of  the  White  Building,  Sheffield,  has  sent  us 
a  "  Thin "  pocket  diary  for  1914.  There  is  a  suitable  supply  of 
perforated  general  memo,  pages,  followed  with  a  compact  diary 
allowing  a  month's  engagements  to  the  page.  There  are  calendars 
for  1914  and  1915,  an  accident  insurance  coupon,  and  useful 
tables  of  general  information. 

THH  Liverpool  ELECTBIO  CABLE  Co.,  Ltd.,  Liverpool,  have 
sent  us  a  calendar  with  monthly  slips  for  1914,  a  view  of  the 
works  opened  in  1912  appearing  above  the  slips. 

From  the  Jandus  Arc  Lamp  and  Electric  Co.,  Ltd., 
Ilartham  Road,  Holloway,  London,  X.,  we  have  received  a  large 
and  excellent  picture  reproduced  from  an  original  crayon  drawing 
specially  prepared  for  the  company  by  Mr.  C.  E.  Ritchie.  Similar 
in  subject  to  previous  souvenirs  received  from  the  same  company 
it  will  likewise  be  afforded  a  place  of  honour.  A  small  calendar 
is  fastened  to  the  top  right-hand  corner,  the  name  of  the  firm 
appearing  neatly  at  the  opposite  top  corner. 

Tin:  Union  Eleotbic  Co.,  LTD.,  of  Park  Street,  Southwark, 
London,  S.E.,  is  conveying  the  compliments  of  the  season  to  its 
friends  by  means  of  a  vest  pocket  card  and  stamp  case. 

The  Nottingham  Society  op  Engineers  has  issued  its  diary 
for  1914.  It  contains  calendars,  ample  daily  spaces,  and  an  accident 
insurance  coupon.  It  is  well  bound,  with  the  name  of  the  Society 
in  gilt  lettering  on  the  front  cover.  Particulars  of  the  Society  and 
a  list  of  its  members  are  followed  by  some  50  pages  of  engineering 
advertisements. 

Messrs.  Twin-Grips,  Ltd.,  104,  Bishopsgate,  London,  E.C,  have 
issued  a  delicately  got- up  little  wall  calendar  for  1914.  "Beryl" 
so  absorbs  our  attention  that  we  almost  overlook  the  little  monthly 
slips  at  foot. 

The  White  Electrical  Instrument  Co  ,  of  2  and  4,  Gloucester 
Street,  Clerkenwell,  E.C,  will  forward  copies  of  their  little  celluloid 
pocket  calendars  on  application. 

France. — The  French  Customs  authorities  have  recently 
given  a  decision  to  the  effect  that  "cables  for  electrical  or  other 
purposes,  of  iron,  steel,  copper,  Ace,  wire,  insulated  or  not,  rubbered 
or  not,  with  covering  of  aluminium,  spun  or  other,"  are  to  re 
classified  for  purposes  of  the  import  duty  as  "  manufactures  of 
aluminium,  other,''  under  Xo.  579  bis  of  the  tariff. 

Trade  Announcements. — To  meet  the  requirements  of 

increasing  business  in  London,  the  Walsall  Hardware  Manu- 
facturing Co.  are  opening  a  new  depot  at  Addison  Bridge,  Ken- 
sington Road,  W.,  near  Olympia,  where  communications  should  be 
sent.     Telephone  Xo.  2461  Western. 

With  reference  to  the  notice  on  page  82(i  of  our  issue  of  Xovember 
21st,  1913,  respecting  the  firm  of  Peabody,  Rice  Ac  Wilson,  of  Johan- 
nesburg, as  this  is  open  to  misconstruction,  we  are  asked  to  state  that 
Mr.  Wilson,  who  went  out  to  South  Africa  in  1896,  relinquished  his 
connection  with  the  British  Insulated  and  Helsby  Cables,  Ltd.,  in 
May  last  year.  He  subsequently  secured  the  agency  of  Messrs. 
Callender's  Cable  and  Construction  Co.,  Ltd.,  which  is  now  held  by 
the  firm  of  Peabody,  Rice  &  Wilson. 

The  business  of  M.  K.  Cooper  Ac  Co.,  electrical  engineers,  27, 
Oswald  Street,  Glasgow,  has  been  amalgamated  with  that  of  T.  C. 
Smith  &  Co.,  electric  light,  power  and  motor-car  engineers,  21-25, 
Bon  Accord  Street,  Aberdeen,  where  all  communications  may  now 
be  sent. 

Mr.  H.  P.  Hodge,  electrical  engineer,  of  Lower  Street,  Kettering, 
has  opened  a  branch  business  in  High  Street,  Rushden. 

Xew  premises  in  High  Street,  Chatham,  have  been  opened  by 
Mr.  H.  Barnes,  electric  light  fitter,  late  of  Watts'  Place. 

Mr.  A.  P.  Collins,  scrap-metal  merchant,  has  removed  from 
Xew  Street  to  St.  Albans  Road,  Birmingham.  Telephone  Xo. : 
Midland  518  :  telegrams  :   "  Metalise,  Birmingham." 

Messrs.  Morris  &  Lister  (London),  Ltd.,  of  Westminster, 
announce  that  their  telephone  number  is  now  Victoria  7844. 

Messrs  David  Brown  A:  Sons,  Ltd,  Huddersfield,  have 
acquired  the  business  and  patents  of  John  Sunderland,  wheel 
cutter,  Keighley. 

The  telephone  number  of  the  Bkompton  and  Kensington  Elec- 
tricity Supply  Co.,  Ltd.,  is  now  Western  1531  (three  lines). 

The  telephone  number  of  the  British  Economical  Lamp  Co., 
Ltd.,  has  been  changed  from  Holborn  2285  to  Regent  4912  (two 
lines). 

Book  Notices. — "  Journal  of  the  Institution  of  Elec- 
trical Engineers."  Vol.  52,  Xo.  225,  January  1st,  1914.  London  : 
E.  and  F.  X.  Spon,  Ltd.  Price  3s.  6d. — This  issue  contains  the 
following  papers : — "  The  Employment  of  Power  in  H.M.  Post 
Office,"  by  H.  C.  Gunton  ;  "  Electricity  Supply  of  Large  Cities,"  by 
Prof.  G.  Klingenberg  ;  "  The  Magnetic  Leakage  of  Salient  Poles," 
by  Dr.  R.  Pohl. 

"  Journal  of  the  Institution  of  Post  Office  Electrical  Engineers." 
Vol.  VI,  Part  4.  January,  1914.  London:  H.  Alabaster,  Gate- 
house Ac  Co.    Price  Is.  net. 

"Journal  of  the  Society  of  Engineers."  Vol.  IV,  Xo.  12. 
December,  1913.    London  :  The  Society.     Price  Is.  net. 

"  Proceeding*  of  the  Physical  Society  of  London."  Vol.  XXVI, 
Part  1.  December  15th,  1913.  London:  Electrician  Printing  and 
Publishing  Co.,  Ltd.     Price  4s.  net. 

"Science  Abstracts."  Sections  A  and  B.  Vol.  XVI,  Part  12. 
December  29th,  1913.  London  ;  E.  Ac  1.  X.  Spon,  Ltd.  Price  ls.Cd. 
net  each. 
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LIGHTING  and  POWER  NOTES. 

4ccfiD(Cton.— The   expenditure  on   the  now  electricity 

works:  plant 

mate  for  the  Mnnd  gas  p]  1,900,  and   bh  lal      pendi 

ture  £9,649,    Tbe  estimate  for   the  Clayton    transmission,  .*.<•., 
including  cable,    feeders,   transformer!,   was   £4,770,    and   actual. 
expenditure  £4,433, 

\  Iberia.  -  La  Sooiete  I'  ilgerienne  Electrique  baa  applied 
fur  ii  oonoeBeion  foi  electric  lighting  in  the  town  of  Mieserghin 
(Orant. 

Argentina. — The  Government  of  the  Province  of  Men- 
do/.n,  has  approved  the  i n-« > j «■» : t,  of  the  Empress  de  Lnz  y  Fuerza  for 
ii  hydro-eleotrio  station  on  the  River  Mendoza.  The  dam  in  to  !»■ 
l  km.  above  Oaohenta  station,  and  there  will  be  a  tunnel  2,200  m. 
long  to  the  turbine  station,  instead  of  a  retaining  wall,  a  steel 
cylindrical  dock,  26  ni.  in  length  >  I  m.  in  diameter,  will  bo  used. 
The  tunnel  will  have  a  capacity  of  30  cb.  m.  per  second.  There 
will  be  four  turbines  of  I  000  H.P.  each.  The  cost  is  estimated  at 
17,000,000.— Review  of  the  River  Plate. 

Itarton-on-Huriibei". — I'LL.  Agreement. — The  U.D.C. 

has  transferred  the  agreement  entered  into  with  Mr.  F.  Hopper  to 
the  E.L.  Co.  formed  to  take  over  the  undertaking,  and  has  con- 
sented to  the  use  of  overhead  wires. 

Bath. — Sewage   Pumping. — The    Tramways    Co.    has 

informed  the  R.D.C.  that  it  is  prepared  to  supply  electricity  to 
the  proposed  sewage  pumping  station  at  Batheaston  at  2d.  per 
unit,  plus  the  cost  of  the  service,  the  supply  to  be  taken  from  the 
trolley  wire. 

Canada, — According  to  the  Standard,  the  Hydro-Electric 

Commission  has  announced  a  further  reduction  in  the  price  of 
electricity,  which  will  now  range  from  £3  Is.  lOJd.  per  H.P.  in 
Hamilton,  to  £6  12s.  per  ll.i".  in  Baden.  The  transmission  lines 
from  Niagara  Falls  to  Hamilton,  and  from  Hamilton  to  London 
and  St.  Thomas,  are  to  be  duplicated  at  a  cost  of  £123,000.  The 
municipalities  are  organising  to  construct  electric  railways  ;  one 
is  to  be  built  from  Toronto  to  Port  I'^rry,  and  another  th-ough  the 
counties  of  Wellinuton,  Grey,  and  Simcoe,  to  Georgian  Bay. 

Electric  Ranges— The  Electrical  World,  referring  to  the 
question  of  electric  ranges  in  use  in  tbe  City  of  Winnipeg,  states 
that  there  are  approximately  1.000  in  use  in  the  city,  supplied 
by  the  Hughes  Electric  Heating  Co. 

Chiswich. — A  meeting  of  tbe  newly  formed  Ratepayers' 
Defence  Union  was  recently  held,  when  resolutions  condemning' 
the  proposed  construction  of  gasworks  in  the  area,  and  the  Council's 
electricity  scheme,  were  passed,  almost  unanimously. 

Continental  Notes. — Spain. — A    concession  has  been 

granted  to  utilise  the  water  power  of  the  river  Mijares  at  Toga 
(province  of  Castellon),  in  the  generation  of  electricity. 

The  new  hydro-electric  geuerating  station  established  by  the 
Sociedad  Fuerza  y  Riegos  del  Elbro,  at  Pobla  de  Segur,  in  the 
province  of  Lerida,  to  utilise  the  Noguera-Pallare.^a  falls,  has  been 
completed.  The  current  is  being  transmitted  for  lighting  and 
power  purposes  to  Barcelona,  a  distance  of  106  miles,  and  for  the 
operation  of  the  Sarria  electric  railway.  The  same  company  is 
establishing  another  large  hydro-electric  station  at  Seros,  112  miles 
from  Barcelona.  It  is  expected  that  one  of  the  four  14,000h.p. 
turbines  and  generators  that  are  being  installed  will  be  put  in 
operation  by  the  end  of  the  present  month. 

Russia. — An  electric  lighting  station  is  to  be  established  in  the 
town  of  Petrikau. 

Austria. — Plans  arc  being  prepard  in  respect  of  a  scheme  to 
utilise  the  water  power  of  the  River  Etsch,  near  Halzbruck,  in  the 
Tyrol,  to  generate  electricity. 

France. — The  central  station  in  Valenciennes  belonging  to  the 
Compagnie  Generate  pour  l'Eclairage  et  le  Chauffage  par  le  Gaz,  of 
Brussels,  has  recently  been  taken  over  by  a  new  company,  the 
Socicte  d'Electricite  de  la  Region  de  Valenciennes-ADzin,  which  has 
a  capital  of  £800,000.  The  company,  which  has  secured  the  con- 
tract for  the  supply  of  electricity  to  the  local  tramways,  is  estab- 
lishing a  new  generating  station,  with  a  capacity  of  20,000  kw. 

Finland. — It  is  stated  that  the  committee  appointed  to  investi- 
gate the  water  power  of  Vuoksen  has  reported  that  90,000  H.P. 
could  be  obtained  from  the  Imatra  Falls,  at  a  cost  of  about  £880,000. 
Before  the  committee  could  issue  a  memorandum  on  tbe  subject,  a 
Franco-Russian  company,  styled  the  "Socicte  Sainte  Petere- 
bourgeoise  de  Transmission  Electrique  de  la  Force  des  Chutes 
d'Eau,"  applied  to  the  Finnish  Senate  for  permission  to  survey  the 
territory  from  Lake  Saima  to  the  Kuurmanjoki  river,  with  a  view 
to  constructing  a  channel,  and  concentrating  all  tbe  rapids  in  the 
Upper  Vuoksen  into  one  place.  The  Senate  directed  the  committee 
to  carry  out  the  survey.  The  principal  power  station  would  be  at 
Kuurmanpohja,  where  the  channel  falls  200  ft.  The  waterfall 
would  afford  300,000  H.P.,  and  would  to  a  very  great  extent  provide 
power  for  St.  Petersburg,  Viborg  and  the  Finnish  State  Railways. 
It  is  estimated  that  the  power  station  and  channel  will  cost  about 
£4,000,000.-5.  of  T.  Journal. 

Dartford. — The  U.D.C.  has  approved  amended  plans  for 
extending  the  generating  station. 

Dewsbury. — The  T.C.  has  decided  to  oppose  the  York- 
shire Electric  Power^Co.'s  Bill. 


Dundee.  T 

\i  i    Nairn  i  bal  rm  i 
ardton,  general   manager    powers  to   pur 
turbo-alternator,  either  by  r<  .  m*y 

think  lit.    The  results  and  ti ' 
turbines  wots  favourably  oommented  on,  but   i 
tdoni  were  gives  to  the  above  (rent!  placing  a  r< 

ordei  i  ti     beb     left  entiri  ly  to  I  hi 

Gnlldford. — The  question  of 
lighting  companies,  who  are  members  bonld 

vote  on  the  reports  of  the  lighting  <•  the 

biHt  met  ting  of  the  <  lorporal  Ion      I 

lighting  of  certain  itreeti  in  the  b  rough     Uderman  Patrick  .1  I', 
asked  [f  shareholders  in  lighting  companies  had 
Councillor  \V.  shawcross  said  he  bad  noticed  thai  * 
shareholders  in  lighting  oompanies  bad  voted 
said  that  the  section  of  the  Act  stated  that,  no  member  ih<  old 
on  any  matter  in  which    ho   was  directly   or   indirect  I. 
Councillor  Froome  suggested  that  the  voting  Con  the  question  of 
whether  or  not  the  Committee's  report  should b  hould 

be  taken  again.  The  Mavor  said  he  did  not  know  who  were  sharc- 
holdersof  companies.  lie  could  not  stop  them.  He  should  not 
take  tbe  vote  again. 

Halifax. — The   Corporation  has  fixed    the   cbarj 

electricity  for  lighting  purposes  at  4d.  per  unit  up  to  1,200  units 
per  quarter,  and  2 id.  per  unit  in  excess  of  1,200  units. 

HeniSWOrtb.— E.L.  SCHEME. — The  DC.  lias  decided  to 
support  the  Yorks.  Electric  Power  Co.  in  its  application  for  powers 
to  supply  electricity  for  lighting  purposes,  it  being  stipulated  that 
by  doing  this  the  Council  did  not  grant  a  monopoly.  A  letter  was 
read  from  Mr.  T.  Charlton,  electrical  engineer,  of  South  Elmsall, 
in  which  he  suggested  the  promotion  of  a  local  company,  and  he 
was  requested  to  submit  his  proposals,  and  to  btate  whether  he 
expected  to  be  granted  a  monopoly. 

Highbridge  (Somerset), —  E.L.  Scheme.— Tbe  Burn- 
bam  DC.  bas  askf d  the  Highbridge  Council  to  ditcuss  with  it  the 
formation  of  an  E.L.  Co.  for  the  latter  town. 

Hove. — The  E.L.  Purchase. — It  is  understood  that  the 

price  to  be  paid  by  the  T.C.  for  the  purchase  of  the  local  E.L.  Co.'s 
undertaking  is  approximately  between  £175,<i00  and  £170  ODO,  and 
that  a  capital  expenditure  of  £20  O00  will  be  needed  to  bring  part 
of  the  plant  up  to  date. 

Hoyland.— E.L.  Scheme. — A  deputation  of  the  D.C. 

which  waited  upon  the  Yorks.  Electric  Power  Co.  in  reference  to 
its  application  to  supply  electricity  m  the  district,  was  unable  to 
obtain  a  stated  price  for  the  supply,  owing  to  the  manager's  desire 
to  submit  a  scheme  to  the  directors  before  deciding.  The  deputation 
gathered  that  the  price  would  be  very  favourable,  and  it  wonld 
probably  be  possible  to  supply  cottegfs  with  electricity  at 
6d.  per  week.  The  deputation  guaranteed  to  take  a  minimum  of 
30,000  units,  and  stated  that  if  at  any  time  the  Council  felt  that 
it  would  be  to  its  advantage  to  install  its  own  plant  it  would 
do  so. 

little  Bojton. — The  Coventry  E.L.  Committee  baa 
consented  to  the  P.C.  entering  into  an  agreement  with  the  Exhall 
Colliery  Co.  for  electricity  supply  in  the  parish,  which  is  in  the 
Coventry  area. 

London. — Islington. — L.G.B.     Inquiry. — A     private 

inquiry  was  held  on  December  30th  into  the  proposal  of  the 
B.  of  G.  to  install  electricity  at  several  of  its  institutions.  The 
inquiry  resulted  from  the  petition  of  a  minority,  the  majority  of 
the  board  havirg  decided  in  favour  of  E.L. 

Stepney. — The  Finance  Committee  has  recommended  the  B.C. 
to  authorise  it  to  take  up  a  further  £10,000  for  the  purposes  of 
the  electricity  undertaking,  out  of  the  £2.">,000  for  which  sanction 
was  obtained  in  July  last  year.  The  Port  of  London  Authority 
has  increased  the  assessment  on  the  four  suction  pipes  at  Limehouse 
station  from  £85  to  £200  per  annum.  The  Electricity  Supply 
Committee  has  recommended  the  Council,  subject  to  the  approval 
of  the  B.  of  T.  and  the  L.C.C.,  to  enter  into  an  agreemtnt  to  give 
a  temporary  bulk  supply  to  the  Shereditch  B.C.  The  proposal  is 
for  one  year  from  September,  1914,  and  for  an  optional  supply  in 
the  second  year.  This  will  temporarily  defer  the  carrying  out  of 
the  Shoreditch  Council's  extension  scheme  pending  consideration 
by  the  L.C.C.  of  the  report  on  the  whole  question  of  London's 
electricity  supply. 

maidenhead. — Electric  Cooking,  &c. — The  electrical 

engineer  has  informed  the  T.C.  that  there  is  a  growing  demand  for 
electricity  for  heating  and  cooking  purposes,  and  advices  that 
during  certain  hours  of  the  day  electricity  could  be  sold  profitably 
at  Id.  per  unit.  The  Electricity  Committee  and  the  engineer  have 
been  asked  to  recommend  contracts  for  current  for  domestic  pur- 
poses other  than  lighting,  and  for  battery  charging,  based  upon 
the  engineer's  figures  and  conditions  contained  in  his  report. 

Mutford    and    Lothinjrland.— Prow    Ordkr.— The 

Oulton  Broad  Electricity  Co.  has  notified  the  R.D.C.  of  its  inten- 
tion to  apply  for  a  prov.  order  for  E.L.  at  Oulton  Broad  and 
Carlton  Colville. 

OldcastJe  (Co.  Meath).— PEorosFP  E.L.— At  the  last 

meeting  of  the  R.D.C.  it  was  stated  that  the  estimated  initial  cost 
of  the  E  L.  scheme  was  £2,000.  The  Council  decided  to  advertise 
for  a  consulting  engineer, 
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Penistone. — Tlie  Yorkshire  Electric  Power  Co.  has 
n^ked  the  R.D.C.  to  support  its  application  to  supply  electricity  for 
lighting  purpose?. 

Penybont — Prov.  Order.— The  R.D.O.  has  consented 

to  the  South  Wales  E.P.D.  Co,  obtaining:  a  prov.  order  for  E.L. 
in  it?  area. 

Port  Glasgow.— Prov.  Ordeb  Transfer,— The  T.C. 

ijned  the  deed  of  transfer  of  the  E.L.  order  to  the  Greenock 
Corporation,  whioh  is  establishing  two  sub-stations  in  the  area. 

Rochdale. — New   Loans. — The   recommendation    that 

sanction  he  sought  for  the  borrowing  of  £68,000  for  extensions  to 
plant  at  the  electricity  works  came  before  the  T.C.  on  January  1st, 
and  was  aereed  to.  Councillor  Walker  said  that  since  the  present 
growing  demand  began  to  be  made  on  the  works,  the  plant  had 
never  been  able  to' keep  up  with  it.  and  the  additional  capacity  now 
proposed  was  spoken  for.  The  extensions  were  to  be  made  on  the 
present  site  in  Dane  Street,  and,  when  completed,  that  site  would 
be  fully  occupied.  Councillor  Richmond  was  informed  that  there 
was  no  likelihood  of  a  reduction  in  the  price  of  electricity  in  the 
near  future. 

Shipley. — L.G.B.  Inquiry: — An  inquiry  was   held   by 

Mr.  T.  C.  Ekin,  on  Tuesday,  into  the  application  of  the  U.D.C.  for 
power  to  borrow  £27,000  for  extensions,  mainly  in  connection  with 
the  electricity  undertaking.  Mr.  W.  Redman  stated  that  the  elec- 
tricity works  could  not  meet  the  applications  of  several  firms  for  a 
supply,  and  had  no  reserve  in  the  event  of  one  unit  giving  out. 
It  was  proposed  to  supply  the  outlying  districts  with  A.C.,  and  the 
centre  of  Shipley  with  n.c. 

Sooth  Africa. — The  Prince  Albert  municipality  is  to 
spend  £10,000  for  various  improvements,  including  an  electric 
light  installation. 

Boksburg  Municipality  proposes  to  Bpend  £100,000  on  improve- 
ments, including  tramways  and  electric  light  extensions. — Jl.  and. 
8.A.  Export  Gazette. 

South    Stoneham.— Proposed    E.L.— The    R.D.C., 

having  been  informed  that  the  Southampton  T.C.  proposes  to 
supply  electricity  to  Bitterne  for  public  lighting,  has  arranged  for 
a  conference  to  take  place  with  representatives  of  the  T.C.  and  the 
Bitterne  P.C.,  which,  it  appears,  has  no  power  as  yet  to  undertake 
public  lighting  out  of  the  rates. 

Southborouffh.— Proposed  E.L.— The  U.D.C.  has 
asked  the  Tunbridge  Wells  T.C.  on  what  terms  it  is  prepared  to 
supply  electricity  to  the  district. 

Mainland, — The  U.D.C.  has  decided  to  oppose  the 
application  of  the  Yorks.  Electric  Lighting  Co.  in  its  Bill  for  powers 
to  supply  the  district  with  electricity  for  lighting  purposes. 

Todniorden.  —  Loan    Sanction.— The     L.G.B.     has 

sanctioned  the  borrowing  of  £8.050  for  extensions  at  the  electricity 
works,  &c. 

Virginia     (Co.     Cavan).  —  E.L.     Scheme.  —  The 

Castlerahan  R.C.  has  passed  a  resolution  that  powers  be  sought  to 
exercise  the  rights  of  an  urban  authority  for  the  purpose  of 
carrying  out  an  electric  lighting  scheme  for  Virginia. 

Warminster.— Prov.  Order.— The  U.D.C.  on  Decem- 
ber 30th.  considered  the  application  of  Mr.  .1.  H.  Edwards  for 
consent  to  a  prov.  order  for  E.L.  in  its  area.  The  chairman  said 
the  Council  ought  to  inquire  into  the  prices  for  current,  which 
seemed  to  be  high  compared  with  other  parts  of  the  county,  while 
there  was  also  the  question  of  overhead  or  underground  wires.  It 
was  stated  that  the  U.D.C.  was  taking  the  matter  up.  It  was 
decided  to  fully  discuss  the  matter  at  the  next  meeting] 

Warrington.  —  Plant    Extensions.  —  The   electrical 

engineer  has  been  instructed  to  report  upon  the  provision  of  addi- 
tional feeders.  A  deputation  has  been  appointed  to  interview  the 
L.G.B.  with  reference  to  the  loan  for  the  extension  of  the  electri- 
city works  and  plant. 

York,— Electric  Cooking.— The  Visiting  Committee 

of  the  City  Asylum  has  decided  to  install  an  electric  fish-frying 
apparatus  at  a  cost  of  £38. 


TRAMWAY  and  RAILWAY  NOTES. 

ACCriUgtOn. — NEW  CARS. — The  T.C.  is  being  recom- 
mended to  apply  for  sanction  to  borrow  £1,600  for  the  purchase 
of  new  cars.  It  is  proposed  to  invite  tenders  for  three  single-deck 
cars,  and  two  double-deck  cars  of  the  radial  truck  type.  Vestibule 
fronts  are  to  be  fitted  for  a  12  months'  trial. 

Ashton. — The  first  year's  working  of  the  lease  under 
which  the  Ashton  and  Hurst  tramways  are  being  operated,  shows 
that  it  has  been  the  most  successful  in  the  history  of  the  Hurst 
tramways. 

Bolton. — The  Corporation  is  promoting  a  Pill  for  the 
construction  of  tramways,  and  the  conferring  of  further  powers 
with  respect  to  electricity. 

Birmingham. — Omnibus  Purchase. — It  is  estimated 

that  the  purchase  price  to  the  City  Council  of  the  undertakings  of 

the   Birmingham    and     Midland   Motor  Omnibus  Co.   and    allied 

companies  will   h  I   for  the  30  omnibuses, 

DO   for   the  garage,   and  £3.400  for  the  plant.     The  Finance 

loea  not  object  to  the  proposal. 


Burnley. — Year's  Working. — During  the  year  just 

concluded  16,949,859  passengers  were  carried  on  the  Corporation 
tramways,  and  the  receipts  were  £79,641.  The  success  of  the 
present  tramways  has  influenced  the  Committee  to  go  into  the 
question  of  providing  a  service  in  other  districts.  The  Committee 
favour  the  present  system  rather  than  the  adoption  of  railless 
traction  or  motor-'buses. 

Continental  Notes.— France.— The  electrification  of 

the  second  network  of  the  tramway  system  of  the  Sock'te  des 
Paris  Tramways,  which  includes  the  lines  which  run  to  the 
Madeleine,  the  Opera,  La  Trinite,  and  the  Place  de  la  Republique 
is  approaching  completion. 

SPAIN. — A  company  is  in  course  of  formation  at  Vieo,  with  a 
capital  of  £140,000,  to  construct  and  work  an  electric  tramway 
between  that  town  and  Mondariz. 

Guiseley. — Leeds  Tramway  Extension. — The  U.D.O 

has  consented  to  the  proposed  extension  of  the  Ljcds  Tramway 
in  the  Guiseley  area. 

Hastings. — The   Dolteb   System.  —  The   B.  of  T. 

issued  a  formal  order  last  week  to  discontinue  running  the  Dolter 
tramways  along  the  HastingsSt.  Leonards  sea-front,  the  notice 
to  take  effect  forthwith.  The  tramways  were  still  running 
on  Monday,  according  to  our  correspondent,  apparently  in  defiance 
of  the  order,  pending  instructions  from  the  directors.  The  latter 
are  expecting  a  Tilling-Stevens  petrol-electric  tramcar  to  be 
delivered  immediately,  this  being  the  first  of  20  such  cars  on  order, 
with  which  the  route  will  be  worked  in  future.  The  1)  jlter  system 
has  been  in  use  for  seven  years. 

Japan. — The  Tokio  Muncipal  Council  has  just  rejected 
a  schem9  for  the  construction  of  a  suspended  mono-rail  electric 
tramway  to  connect  Ueno  Park  with  Asakusa  Park. 

L.  &  V.    Railway  Electrification. — The  directors  of 

this  company  have  decided  to  electrify  the  9J  miles  of  line  from 
Manchester  to  Bury,  via  Heatcn  Park  and  Radcliff*,  and  it  is 
expected  that  the  work  will  be  completed  in  a  year.  A  10-minute 
service  to  Radcliffe  is  proposed.  The  trains  will  be  operated  on 
the  direct-current  third-rail  system,  as  used  by  the  company  on 
its  Liverpool-Southport  lines.  A  correspondent  states  that  the 
company  will  provide  its  own  power  plant. 

Liverpool. — Traffic  Congestion  Report. — In  October 

last  the  tramways  manager  (Mr.  Mallins)  was  instructed  to  report 
on  the  question  of  overcrowding  on  the  tramways.  The  report, 
which  has  now  been  issued,  points  out  the  difficulty  of  cateriDg  for 
the  "rush  "  traffic  at  certain  times  of  the  day  by  adding  more  cars 
on  the  already  congested  routes.  lie  considers  that  this  could  best 
be  dealt  with  by  increasing  the  carrying  capacity  of  all  future  cars, 
so  as  to  obviate  standing,  and  points  out  that  the  Committee  is  experi- 
menting with  a  type  of  car  which  he  believes  will  meet  the  require- 
ments. The  congested  condition  of  the  two  existing  routes  to  the 
Landing  Stage  through  the  central  area  of  the  city  makes  it  almost 
impossible  to  run  extra  cars  and  maintain  regularity  in  service, 
and  he  suggests  that  the  Committee  might  consider  the  advisability 
of  constructing  a  third  route  to  the  Pierhead  through  the  central 
area,  either  through  the  stree's  or  through  a  subway,  from  the  Old 
Haymarket  to  the  Landing  Stage,  which  would  greatly  relieve  the 
tramways  in  Lord  Street  and  Dale  Street.  Either  scheme  would  be 
costly,  but  Mr.  Mallins  statfS  that  the  congestion  problem  is  be- 
coming so  acute  that  it  cannot  be  much  longer  delayed. 

In  connection  with  this  proposal  he  states  that  the  Tramway 
(' immittee  may  consider  the  whole  question  of  cross-river  traffic, 
and  points  out  the  lack  of  modern  transport  facilities  between  the 
Lancashire  and  Cheshire  sides,  for  both  passenger  and  vehicular 
traffic.  A  bridge  across  the  Mersey,  with  connections  to  Birken- 
head and  Wallasey,  would  be  3,450  yards  long,  and  would  cost  :>  to 
6  million  pounds,  and  as  the  traffic  on  the  Wallasfy  and  Birkenhead 
ferries  only  amounted  to  30$  million  passengers  in  1912,  and  about 
850,000  vehicles,  he  concludes  that  such  an  enterprise  would  not  be 
self-supporting  for  many  years. 

As  an  alternative,  a  subway  or  tunnel  from  the  Haymarket  to 
the  Landing  Stage  could  be  continued  under  the  river  to  the 
Cheshire  side,  to  Seacombe.  with  a  branch  to  Birkenhead.  It  could 
be  constructed  to  carry  an  electric  rajlway  or  tramway,  and  provide 
for  vehicular  and  pedestrian  traffic,  and  a  railway  could  be  carried 
across  the  Wirral  Peninsula  to  the  Dee.  Such  a  tunnel  would  be 
about  2i  miles  long,  costing,  say,  3  million  pounds. 

Mr.  Mallins  estimates  that  the  financial  charges  would  be  met 
with  a  traffic  of  about  -15  million  passengers  at  Id.  each,  and  a 
million  vehicles  at  Is.  each,  and  considers  that  such  a  scheme  would 
be  successful  in  a  few  years'  time. 

Leeds. — The  first  attempt  during  the  Leeds  municipal 
strike  to  do  serious  damage  to  Corporation  property,  was  made  on 
Tuesday  night,  when  an  explosive  was  thrown  at  the  door  of  the 
boiler  house  at  the  Crown  Point  tramway  power  station.  The 
striker  (for  it  must  be  a  striker),  evidently  chose  his  time  well  and 
threw  the  bomb  when  no  one  inside  the  works  could  have  bsen 
near.  The  perpetrator  of  the  outrage  has  not  been  traced  up  to 
the  present. 

London. — A  system  of  workmen's  "through"  fares  on 
the  Bakerloo,  Piccadilly,  Hampstead,  Central  London  and  City  and 
South  London  Railways  came  into  operation  on  January  1st.  The 
two  new  tunnels  on  the  District  Railway  at  Earl's  Court  were 
brought  into  use  for  the  fir*t  time  on  Saturday  morning  last. 

Considerable  interest  attaches  to  the  proposals  of  the  London 
P'ire  Brigade  for  substituting  motor  appliances  for  horse-drawn 
appliances.     The  proposals  involve  the  use  of  battery-driven,  petrol- 
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eleotric  and   petrol   vehicles,  and   the  oomplete  oosl    la    pni    at, 
to  the  superior  effioienoy  of  the  power-driven 
i  ions  will  in-  aboil  bed 

Woolwich,    The  B.C.  has  agreed  to  a  proposal  of  the   I 
extend  Its  tramways  on  the  overhead  system  in  order  in  link  up 
uiiii  the  tramways  of  the  Erich  I    D.C.  al  Abbey  v< 

\.\v.  Railway    Eu    i  <>n.    The  Oerlikon  Go.  is  equip. 

( ■  1 1 1  lt  18  motor  ooaohes,  88  trailers  and  38  driving  trailei 
in  oonneotion  with  Huh  scheme  ;  Messrs,  Siemens  Bros,  also  have 
.■in  order  for  four  tram  equipments, 

Northampton. —  The  Tramways  Committee  has  ap- 
proved the  designs  for  now  tramcars,  and  instruoted  the  Sub- 
committee dealing  with  the  question  to  obtain  tenders  tor  these 

and  also  for  the  generators,  battery  and  other  plant,  and  for  the 
erection  of  the  oar  shed. 

><i»  line  ham. — T  ham  way  Extensions. — The  extension 

of  the  tramways  from  Carlton  Hill  to  Newgate  Street,  and  from 
Sherwood  terminus  to  Daybrook  is  to  be  proceeded  with.  A 
portion  of  the  work  on  the  Carlton  Road  section  has  already  been 
completed.  It  is  also  proposed  to  extend  the  tramways  along 
Derby  Koad  to  the  bridge  over  the  River  Leen,  near  the  entrance 
to  Wollaton  Park. 

The  newly  completed  section  of  the  Notts,  and  Derbyshire  elec- 
tric tramway  system  between  Ripley  and  Nottingham  was  opened 
on  Friday  last.  The  villages  and  townships  served  are  Cinderhill, 
Kimberley,  Eastwood,  Langley  Mill  and  Heanor.  The  company's 
system  connects  with  the  Nottingham  Corporation  system  at 
Basford,  and  cars  run  into  the  city  as  far  as  Parliament  Street. 

Southend-on-Sea. — 1>attkry  'Brs. — We  learn  that  the 
Corporation  has  placed  an  order  for  an  electric  motor-'bus  with 
Edison  Accumulators,  Ltd. 

I  .S.A. — A  recent  return  places  the  number  of  electric 
battery  vehicles  in  use  in  Philadelphia  at  the  present  time  at  872  ; 
of  these  480  are  of  the  industrial  and  392  of  the  pleasure  type. 

Warrington. — Out  of  the  revenue  of  the  tramways 
undertaking  for  the  year  ended  March  31st.  lit  13,  £1,500  has  been 
carried  to  the  relief  of  the  rates.  The  Council  has  approved  the 
proposed  alteration  of  the  track  in  Knutsford  Road,  and  estimates 
are  to  be  obtained  for  the  work. 


TELEGRAPH  and  TELEPHONE  NOTES. 


China. — It  is  reported  from  Shanghai  that  the  telephone 
exchange  at  Suchou,  which  has  been  in  operation  for  some  years, 
but  has  not  proved  a  paying  concern,  is  to  be  handed  over  to  the 
management  of  the  Siemens-Schuckert  Co.,  of  Berlin,  under  a 
10  years'  concession.  It  is  also  stated  that  this  company  is 
arranging  to  establish  trunk  telephone  lines  between  Suchou  and 
Nanking,  and  between  Suchou  and  Shanghai. 

Germany. — It  is  said  that  an  interesting  application  of 
the  telephone  is  being  made  in  connection  with  the  electric  tram- 
ways in  Frankfort-on-the-Main.  On  some  of  the  suburban  lines  there 
are  no  telephone  call  offices  ;  consequently,  to  enable  the  conduc- 
tors to  communicate  with  the  car-sheds,  should  any  breakdown 
occur,  the  tramcars  are  being  fitted  with  telephones,  by  means  of 
which,  through  the  medium  of  the  overhead  conductor,  they  can 
call  up  headquarters. 

Hull. — The  Corporation  on  January  f>th  decided  to  pur- 
chase from  the  Post  Office  the  telephone  undertaking  in  its  own 
area  at  a  price  of  £193,000.     The  licence  will  run  for  21  years. 

The  rates  offered  by  the  Corporation  are  lower  than  those  of  the 
Post  Office  ;  for  15  calls  a  day  the  latter  charges  over  £-15,  and 
for  20  calls  a  day  £21,  whereas  the  Corporation  gives  an  unlimited 
service  for  £8  a  year,  and  an  unlimited  residential  service  for 
£5  10s.  a  year.  Hull  will  be  the  only  town  in  the  United  Kingdom 
conducting  its  own  telephone  service. 

Japan. — As  a  result  of  negotiations  with  the  Great 
Northern  Telegraph  Co.,  the  Japanese  Department  of  Communica- 
tions proposes,  during  the  current  year,  to  lay  a  submarine  cable 
between  Nagasaki,  Japan,  and  Shanghai,  China,  at  an  estimated 
cost  of  £150,000. 

Railway  Signalling. — In  his  report  on  the  collision  at 
Waterloo  Junction  Station  on  October  25th,  Major  Pringle  states 
that  the  railway  company  intends  to  employ  the  track-circuit 
system  between  Waterloo  Station  and  Waterloo  Junction,  which 
will  prevent  the  recurrence  of  a  similar  accident  in  that  section  ; 
but  he  strongly  recommends  the  use  of  the  track  circuit  through- 
out the  viaduct  between  London  Bridge  and  Charing  Cross. 

Switzerland. — A  considerable  extension  of  the  trunk 
telephone  system  in  Switzerland  is  contemplated  during  the  current 
year,  a  sum  of  £74,640  having  been  allotted  for  the  work. 

The  Telephone  Service. — With  the  New  Year  a  new 

Victoria  exchange  was  brought  into  use  in  Westminster,  and  within 
a  few  months  a  large  exchange  called  "  Museum  "  will  be  opened 
in  Bloomsbury. 

The  existing  Holborn  exchange,  though  a  modem  one,  has 
proved  inadequate  for  the  traffic,  and  the  Post  Office  has  purchased 
the  Inns  of  Court  Hotel  for  the  purpose  of  constructing  a  new  and 
exceptionally  large  exchange  on  the  site,  in  the  course  of  the  next 
year  or  so 


CONTRACTS  OPEN  and  CLOSED 

OPEN. 

Iccrington.— Corporation.    'I  'i, 
double-deck  i  ra si  i  of  thi 

is  to  in-  p  !Ol   lUOh  c;lt      i. 

.iuNrralla.— Svi.nkv    (New    Boutb    Wai 
18th.    For  the  Postmaater-Oeneral.   Seven  antomai     iwitohbomrda. 
Bohednle  No.  179.    See     '  iffloi  >i  ">■•• 

March    2nd.      Sydney     Hurl,  hi,  Tliros 

electrically-operated   semi-portaj   fcra 

i,  ■>  and  8,  Woollooinooloo  Bay.     Particulars   from    Engineer-in- 
Ohief  of  the  in,  t. 

Karoo  '-''tli.     NSW.  Railways  and  Tram  • 
live    1,000-KW.  sab-station    nni  [fioation  No.  121.     r.ir 

ticular*    at     Electrical     Engineer's    Office,    61,    Hunter    SI 
Sydney,— Tend&rt. 

bruary  11th.     I'M/;.     5' >  cable  terminals. 
"  Official  Notices"  to-day. 

Melbocbne.— January  2 ttb.    Corporation.    House  cut-out  i 
and  replacement  wedges  ;  January  21st.  6  tons.  16  cwt.  bare  hard- 
drawn  copper  cable     Bee  "Official  Notices"  to-day. 

February  1 7th.  P.M.G.  Cable  boxes.  See  "Official  Notices" 
to-day. 

Austria.— Yn, 1, Am. — lanuary  15th.  Supply  of  an  elec- 
trically-operated travelling  crane,  transmission  material,  to.,  to 
the  Knitterfeld  Railway  machine  shops.  Particulars  (enclosing 
postage,  20  heller)  from  the  K.k.  Staatsbahndirektion  in  Villach. 

VIENNA.— January  2»',th.  The  K.k.  Nordbahndirektion  contem- 
plate altering  the  present  steam  power  working  of  the  two  30-ton 
cranes  on  the  Vienna  goods  station,  and  invite  suggestions  and 
tenders  for  electric,  steam  or  hand  working.  Plans.  &c,  from  the 
Abteilung  fiir  Bau  und  Bahnverhaltung  der  K.k.  Nordbahndirektion 
in  Vienna. 

Belfast.— January  28th.  Electric  cables,  for  the 
Harbour  Commissioners.    See  "Official  Notices  "  to-day. 

Bolton.— The  Electricity  Committee  has  decided  to 
invite  tenders  for  the  work  of  bunker  construction  at  Back-o'-th'- 
Bank. 

Bradford.— January  22nd.  Corporation.  Surface  con- 
densing plant  for  6,000-KW.  live  steam  turbo-generator.  See 
"  Official  Notices  "  to-day, 

Brentwood.— January  17th.  Petrol-driven  electric 
lighting  plant  (.50  lights)  for  Branch  Asylum,  Harold  Court, 
Harold  Wood.    See  "  Official  Notices  "  January  2nd. 

Croydon.— January  20th.  Corporation.  Stores  for 
Tramway  Department.    Tramway  Manager. 

Doncaster.— The  T.C-.  has  decided  to  invite  tenders 
for  tramway  rails  and  accessories  as  soon  as  the  sanction 
of  the  Board  of  Trade  is  obtained  to  the  tramway  extensions  at 
Brodsworth  and  Warmsworth. 

Dundee. — January    30th.     Corporation   (a)    5,000-kw. 

steam  turbine  and  alternator  ;  (&)  condensing  plant  :    (c)  "50-kw. 
rotary  converter,  with  transformer.  See  "  Official  Notices  "  Jan.  2nd. 

Guildford.— Condensing  plant,  barometric  type,  for 
Guildford  electricity  Supply  Co.,  Ltd.  Sec  "  Official  Notices  '  to-day. 

Ipswich.— January  31st.  Corporation.  O)  Three- 
phase  300  K.V.A.,  3,300-volt  alternator,  rotary  converter  with  trans- 
former, a.c.  booster  and  c.c.  exciter,  automatic  voltage  regulator 
and  booster,  cable  connections.  (//)  Three  60-K.V.A.  three-phase 
transformers.  (<•)  h.t.  three-phase  main  switchboard.  (»/)  h.t. 
and  1,  T.  switchgear.  (<■)  Two  motor  or  rotary  converters,  each 
250  K\v.     See  "Official  Notices"  January  2nd. 

Italy. — lanuary  23rd.  Italian  Ministry  of  Marine. 
Electric  lamps  and  electroliers.  Upset  price  (£5,200):  deposit 
10  percent.  Foreign  manufacturers  allowed  to  compete.  Tenders 
to:  AlSig.  Direttore  Generale  dei  Servizi  Amministrativi.  Ministero 
della  Marina,  Rome. 

Leeds. — January  15th.  Construction  of  portions  of 
tramway  track  in  Sovereign  Street  and  Swinegate.  Mr.  J.  R. 
Hamilton,  General  Manager. 

Leigh  (Lanes.).— January  23rd.  Corporation.  One 
1,600-KW.  turbo-alternator  (impulse  type  turbine),  1,000-KW.  rotary 
converter, transformersand switchgear.  See"Official Notices" to-day. 

London.  — L.C.C.— January  13th.  Installation  of  130 
lighting  points  at  Popham  Road  Elementary  School,  South  Islington. 
See  "Official  Notices"  December  19th. 

January     20th    and    21st.      Installations    at    Vernon    Square 
Elementary    School.  Finsbury,    E.C.    (241    wiring  points  ano 
lights),  and  at  Raneleigh  Road  Elementary   School,  Fimlieo,  S.W . 
(210  wiring  points,  258  lights).     See  "  Official  Notices  "  Jan.  2nd. 

January  27th.  584  tons  of  special  section  rolled  steel  bar  for 
magnetic  brake  shoes.  Chief  Officer,  L.C.C.  Tramways,  62,  Finsbury 
Pavement,  E.C.  . 

Islington.— January  28th.  Corporation.  Twelve  months 
supply  of  electrical  and  engineers' stores.  See  "Official  Notices" 
January  2nd. 

St.  MabylebOne— February  11th.  Corporation.  I  nderground 
cables,  house  cables,  flexible  cords,  rubber  goods,  box  compound  and 
insulating  materials,  .vc.    See  "  Official  K/otioee  "  to-day. 
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KmtelHOTOK. — January  29th.  Board  of  Guardians.  Electric 
larnns  and  fittings  and  other  stores.  Specification,  to.,  from  Mr. 
W.  R.  Stephens,  Guardians'  Offices,  Marloes  Road,  Kensington,  W. 

The  Edison  &  Swan  United  Electric  Light  Go.,  Ltd.,  have  been 
appointed  contractors  for  1914  for  the  supply  of  Royal  Ediswan 
lamps  to  the  British  India  Steam  Navigation  Co. 

Manchester. — January    Oth.      High   and    low   tension 

ew'tchgear. 

January  1  r.th.  Water  coolers  at  Stuart  Street  generating  station. 
Specifications  and  form  of  tender  obtainable  from  Mr.  F.  E. 
Hughes,  Secretary.  Electricity  Department,  Town  Hall. 

January  20th.  (»")  Tramcar  trucks ;  (A)  motors  and  controllers 
for  tramcars.  Mr.  J.  M.  McElroy,  General  Manager,  Corporation 
Tramways. 

New  Zealand. — January  30th.  Fielding  Borough 
Council.  Two  Diesel  engines,  A  C.  generators,  2,400  volts  single- 
phase  50  periods,  exciters,  switchboard,  fuel  storage  tanks,  crsne,  ko. 
Further  particulars  are  given  in  the  Board  of  Trade  Journal. 

Northampton. — January  12th.  Corporation.  Double 
line  of  tramways  to  Far  Cotton  and  doubling  of  section  of  Kings- 
thorpe  route,  also  the  necessary  overhead  equipment,  underground 
feeders,  telephones,  kc.  Specifications  (£5  deposit)  from  Mr.  A. 
Fidler.  Borough  Engineer,  Guildhall. 

Plymouth. — lanuary  10th.  Corporation.  Twelve 
months'  supply  of  arc  lamp  carbons,  electricity  meters,  trans- 
formers, cables,  &c.     See  "  Official  Notices  "  January  2nd. 

Pontypridd. — January  19th.     Complete  electric  light, 

telephone  and  fire  alarm  installation,  workhouse,  for  the  B.  of  G. 
A.  L.  Thomas  and  G.  S.  Morgan,  architects,  Gelliwastad  Road, 
Pontypridd. 

Preston. — The  T.C.  has  confirmed  a  proposal  of  the 
Tramways  Committee  to  obtain  tenders  for  the  supply  of  six  new 
cars. 

Rochdale. — Corporation.  Engine-room  extension,  new 
boiler  house,  &o.,  turbo-alternators,  turbo-alternator  condensing 
plants,  water-tube  boilers  and  boiler  house  equipment.  See 
"Official  Notices  "  to-day. 

Salford. — January  12th.  Corporation.  Three-phase 
extra  high-pressure  and  medium-pressure  switchgear,  also  two 
300-K.v.A.  three-phase  transformers.  See  "Official  Notices" 
January  2nd. 

Spain. — January  20th.  Municipal  authorities  of  Villa- 
ruhia  de  los  Ojos  (Province  of  Ciudad  Real).  Concession  for  the 
electric  lighting  of  the  town  during  a  period  of  20  years. 

January  19th.  Municipal  authorities  of  Culler  Baza  (province 
of  Granada).  Concession  for  the  electric  lighting  of  the  town 
during  a  period  of  seven  years. 

Tenders  have  lately  been  invited  by  the  municipal  authorities  of 
Villanubla  (province  of  Valladolid)  for  the  concession  for  the 
electric  lighting  of  the  town. 

St.  Albans. — January  14th.  Electric  light  installation, 
workhouse,  for  the  B.  of  G.  Mr.  E.  F.  W.  Hicatt,  Clerk,  Chequer 
Street. 

Stockport. — January  19th.  The  Corporation  Tram- 
ways Committee  invite  tenders  for  one  overhead  equipment  motor- 
driven  tower  wagon.  R.  Lomax,  tramways  electrical  engineer, 
Millgate,  Stockport. 

Turkey  in  Asia. — March  14th.     Forty  years'  electric 

lighting  concession  for  Trebizond  municipality.  Population  50.000 
to  60.000:  12  miles  of  street  lighting.  Houses  mostly  occupied  by 
poorer  classes.  Water  power  (Deirmen  River)  available.  An 
English  translation  of  the  conditions  may  be  seen  at  the  Board  of 
Trade  Commercial  Intelligence  Department  in  London. 

West  Hartlepool. — January  21st.  Corporation.  Tram- 
way employes'  uniforms,  tramway  tickets.  See  "Official  Notices" 
to-day. 

Wolverhampton. — January  19th.  Corporation.  Two 
water-tube  boilers  complete  with  superheaters  and  mechanical 
stokers.    See  "  Official  Notices  "  January  2nd. 


CLOSED. 
Australia. — P.M.G.'s  Department,  Victoria  : — 

1.700  magneto  bells,  £657:  IliO  micro-telephones,  £112 ;  250  microphones, 
£02  :  160  switches,  with  1,000-ohm  magneto  bells  and  shutters,  £126  ; 
25  magneto  wall-pattern  switchboards,  £817 !  400  ditto,  common- 
battery,  with  extensions  and  exchange  lines,  £8,808.— J.  Bartram  and 
Sons,  Pty.,  Ltd. 

476  switchboards,  with  extensions  and  exchange  lines,  £9.1155.— Western 
Electric  Co.  iAub.).  Ltd. 

2  miles  silk  and  rotton  insulated,  light  lead-covered  switchboard  cable, 
13  pairs,  £124;  3  miles  ditto,  26  pairs,  £3.%;  2  miles  ditto,  52  pairs, 
£404 ;  3  miles  switchboard  cable,  52  pairs,  £594 ;  6  miles  paper- 
insulated,  lead-sheathed  cable,  one  pair,  £90:  4  tons  B.D.  copperwire, 
100  lb  per  mile,  braided,  £396.— Australian  Metal  Co..  Ltd. 

460  electrically-controlled   coin  collecting  devices,  £1,822.— Boehme  and 
Owen. — Tender: 
P.M  G.'s  Department,  South  Australia  : — 

Telephone  material.— J.  Bartram  *  Ron.  Pty.,  Ltd.— 800  common  battery 
wall-pattern  telephones,  £1,337 ;  200  ditto,  with  generator,  £564.— 
Tlndsn. 

Bath. — Messrs.  Chamberlain  &  Hookham.  Ltd.,  have 
received  the  contract  to  supply  the  Corporation  with  n.c.  meters 
for  the  coming  year. 


Bedford. — The  L.G.B.,  having  refused  sanction  to 
a  loan  for  the  erection  of  a  new  Diesel  oil  engine  plant  by 
a  Bedford  firm,  the  Committee  subsequently  reported  in 
favour  of  an  alternative  scheme  for  the  installation  of  a 
1,000-K\v.  mixed-pressure  turbo-alternator  with  condenser,  air 
filter  and  accessories.  This  scheme  has  since  been  sanctioned  by 
the  L  G  B.,  and  on  Wednesday  the  Committee  reported  upon  the 
tenders. 

The  tenders  for  No.  1  contract  for  turbine,  alternator,  k.c,  varied 
from  £5,038  to  £8,353.  The  Sub-Committee  were  of  opinion  that 
the  lowest  tender  was  satisfactory  in  every  respect,  and  unani- 
mously recommended  it  for  acceptance.  For  No.  2  contract, 
which  included  the  boiler,  superheater,  mechanical  stoker,  settingn, 
fittings,  and  coal-handling  plant,  the  tenders  ranged  as  regards  the 
best  combination  from  £2, ll(i  to  £3  833.  Between  the  first  and 
second  combinations  there  was  a  difference  of  only  £13,  and  as  the 
latter  was  superior  from  an  engineering  point  of  view,  the  Sub- 
Committee  recommended  its  acceptance,  that  was  to  say,  as 
follows  : — For  boiler  with  fittings  and  settings,  £1,146  ;  for  super- 
heater, £115;  for  mechanical  stoker  and  coal-handling  plant, 
£868  ;  total,  £2,129.  Contracts  Nos.  1  and  2  would,  therefore, 
amount  to  :— No.  1,  £5,938;  No.  2,  £2,129;  total,  £8,067;  as 
against  £8,000  allowed  for  in  estimate. 

Alderman  Kilpin  said  that  the  carrying  out  of  these  proposals 
meant  the  saving  on  fuel  of  at  least  15  per  cent.,  or  £1.000  a  year 
on  their  present  rate  of  consumption,  or  a  sufficient  saving  to 
more  than  cover  the  repayment  of  capital  and  the  interest  on  the 
loan. 

In  reply  to  questions,  Alderman  Kilpin  said  the  tenders  were 
advertised,  it  w«s  open  tendering,  and  they  had  estimates  from  all 
those  in  a  position  to  tender,  and  the  tenders  were  remarkably 
close.  Contract  1  has  been  placed  with  the  British  Westinghouse 
Electric  and  Manufacturing  Co.,  Ltd.,  and  Contract  2  was  divided 
between  three  firms,  viz.,  for  boiler  and  settings,  Stirling  Boiler 
Co.,  Ltd.  ;  for  superheater,  the  Superheater  Units.  Lf.d  .  Swansea  ; 
for  mechanical  stoker  and  coal-handling  plant,  T.  &  T.  Vicars; 

Belgium. — Three  firms — one  each  Belgian,  Cerman  and 
French — submitted  tenders  last  week  for  th»  supply  of  the  elec- 
trical plant  required  at  Ostend  for  the  operation  of  a  drawbridge 
at  the  outer  port,  of  two  lock  gates  and  two  small  bridges  at  the 
maritime  dock.  The  lowest  offer  was  that  of  the  A. E.G.  Union 
Electrique,  of  Brussels. 

Bradford. — The  tender  of  Mr.  Charles  Bell  has  been 
accepted  by  the  Guardians,  at  £33  10b.,  for  the  installation  of  an 
electric  fan  in  the  pump  room  at  the  workhouse. 

Burnley. — The  Corporation  has  accepted  the  tender  of 

the  British  Westinghouse  Co.,  Ltd.,  for  plant  for  the  new  station, 
for  £2,864  ;  and  that  of  the  B.I.  and  Helsby  Cables,  Ltd  ,  to  supply 
2,100  yards  of  '1-in.  cable,  and  1,050  yards 'of  '25-in. cable. 

France. —  La  Societe  du  (laz  de  Paris  has  lately  placed 

a  contract  with  the  Compagnie  Thomson-Houston  for  the  establisl  - 
ment  and  equipment  of  two  transformer  stations  at  Clichy  and 
Landy,  near  Paris,  to  convert  h.t.  alternating  current  to  l.t. 
continuous. 

Italy. — The  management  of  the  Italian  State  Railways 
have  placed  orders  for  77  electric  locomotives  with  the  following 
firms  : — 41  to  the  Italian  Westinghouse  Co.  ;  18  to  the  Tecnomasio 
Italiano  ;  and  18  to  the  Costruzioni  Meccaniche  di  Saronno. 
Thirty-seven  are  to  be  of  the  type  0-5-0,  and  the  remainder  high- 
speed engines. 

Kingston-on-Thames. — The   T.C.    has   accepted    the 

tender  of  the  Crypto  Engineering  [  Co.  for  a  30-ampere  motor- 
generator  for  charging  secondary  batteries,  at  £24. 

Merthyr  Tydfil.— The  15.  of  G.  has  accepted  the  tender 

of  Messrs.  J.  J.  Blackburn  &  Co.,  of  Cardiff,  for  lightning  con- 
ductors at  the  Cottage  Homes  and  Tydfil  Home,  at  £53  9s.  6d. 
Other  tenders  were  : — 

Dixon  ACoibett  and  R.S.NewaJlA  Co.,  Ltd £75  10    0 

Cook,  Wreiord  &  Co.  71    5    u 

R  Anderson  A  Co.         


W.  ,7.  Fnrse  &  Co.,  Ltd. 


70    0 
7 


Mr.  W.  Larkins 68  15    0 

New  Zealand. — The  Auckland  City  Council  has  accepted 
the  following  tenders  for  electric  cables :— Lawrence  &  Hanson 
Electrical  Co.,  Ltd.,  £229  ;  Noyes  Bros.,  Ltd.,  &167.—JV.Z,  Shipping 

rind    Com  merer. 

Sal  ford . — The  T.C.  has  accepted  the  tendersof  Mr.  Bertram 

Thomas,  at  £1 19  10s.,  for  certain  extensions  in  connection  with  the 
lighting  and  power  switchboard,  and  at  £(>.">  for  the  supply  of  an 
additional  circuit-breaker  for  the  temporary  traction  switchboard. 
The  tender  of  the  Curnon  Steam  Meter  Co.,  Ltd.,  has  also  been 
accepted,  at  £95,  for  the  supply  and  fixing  of  three  steam  meters 
for  the  turbines  at  the  electricity  station. 

Stockport. — The  B.  of  6.  has  accepted  the  tender  of 
Messrs.  W.  A.  Shaw  &  Co.,  for  extending  the  telephones  at  the 
Union  offices. 

Wimbledon. — The    T.C.    has    accepted    the    offer   of 

Messrs.  E.  liennis  &  Co..  Ltd.,  for  a  "Bennis"  chain  mechanical 
grate  stoker  for  a  boiler  at  the  electricity  works  for  £204.  The 
tender  of  Messrs.  Cory  Bros.  &  Co..  Ltd.,  has  also  been  accepted  for 
the  supply  of  2,000  tons  of  .'-in.  "  Nailstone''  slack  for  the  elec- 
tricity works,  at  lis.  9d.  per  ton. 
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THE  RJUKAN  NITRATE  WORKS  AND  ELECTRICAL  PLANT. 


II.  — THE     NITROCKN     WORKS. 


!]  \i,  CORRESPONDENT.  ) 


In  our  last  issue  we  gave  some  particulars  of  Llie  first  power 
plant  installed  hL  Rjukan  ;  the  present  article  deals 
with  the  utilisation  of  the  eleetrical  energy  generated 
there,  in  the  huge  factories  which  have  been  erected  at 
Saaheim,  for  the  production  of  nitrates 
of  lime  and  soda  by  the  decomposition 
of  air. 

Some  idea  of  the  progress  made  in 
the  nitrate  industry  will  be  gathered 
from  the  fact  that  the  first  Birkcland- 
Eyde  plant  was  completed  in  duly, 
1!)03  ;  the  capacity  of  this  plant  was 
25  it. i'.,  and  it  employed  two  men  and 
two  officials.  In  the  same  year  another 
1 50-n. i'.  plant  was  ready,  and  was 
followed  by  a  1,000-ii.r.  plant  in  1904. 
In  11)05  the  first  factories  at  Notodden, 
with  a  capacity  of  2,500  ii.r.,  were  at 
work,  and  these  now  employ  65,000  H.P., 
and  are  to  be  further  extended  to  05,000 
u.i'.  In  the  meantime,  the  harnessing  of 
the  Rjukan  Falls  was  going  forward,  and 
in  1911  the  factories  were  brought  into 
use,  employing  energy  amounting  to 
nearly  150,000  H.P.  At  these  works 
two  different  types  of  electrical  furnace 
are  employed,  viz.,  the  Birkeland-Eyde 
and  the  Schonherr-Hessberger. 

In   the    Birkeland-Eyde   furnace,   of 
which  there  are  eight  in  use,  as  shown 
on  page  60,  the  arc  is  formed  between 
the  points    of    electrodes    placed    close 
to    each    other   in   a    strong  field   pro- 
duced by  electro-magnets   on  either  side   of    the  furnace. 
With   alternating-current,    semi-circular    arcs    are    formed 
alternately  on  opposite  sides  of  the  electrodes  due  to  the 
action  of  the  magnetic  field,  the  extreme  rapidity  of  making 
and  breaking  leaving  the  impression  of  a  disk  of  light. 


The  electrbdeB  are  of  thick  copper  tubing,  water  cooled  i 
the  furnace  is  a  narrow  circular  onamber  measuring  only  a 
few  centimetres  in  width,  with  a  diameter  "f  ■;  m. 

The   furnaces  are  lined  with   lire  brick,  openings  being 


Two  Views  of;the  Evaporating  Flant  at  Saaheim. 


View  of  Saaheim,  showing  the  Nitrate  Works. 

left  for  the  admission  of  the  necessary  air.  The  nitrous 
gases  formed  in  the  chamber,  are  allowed  to  escape  through 
a  firebrick  duct  outside  the  casing  of  the  furnace. 
Current  to  each  furnace  is  supplied  through  a  choking  coil, 
which  keeps  the  flame  steady  and  uniform.     The  results 

obtained  from  the  work- 
ing of  the  Birkeland- 
Eyde  furnaces  have  been 
very  satisfactory,  and 
they  have  run  for  weeks 
without  any  noticeable 
change  in  the  flame  or 
regulation  :  the  main- 
tenance of  the  furnaces 
has  proved  an  easy 
matter,  and  the  repairs 
have  been  small.  The 
electrodes  require  atten- 
tion every  third  or 
fourth  week,  when  small 
portions  of  them  have 
to  be  renewed  ;  the  fur- 
nace linings  are  renewed 
every  fourth  or  sixth 
month. 

From  the  very  small 
furnace,  consuming  only 
a  few  horse-power,  this 
type  of  furnace  has 
been  increased  in  size 
to  the  5,000-H.P.  units 
now  in  operation  at 
Rjukan  I. 

The  Schonherr- 
Eessberger  furnace  is 
constructed  on  an 
altogether  different 
principle.       Instead   of 
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the  disk  of  flame,  this  furnace  utilises  a  long  slender 
arc  in  a  small-diameter  iron  tube,  through  which  a  current 
of  air  is  forced.     The  type  of  furnace  installed  at  If  jukan  1 


steam  which  is  employed  for  the  subsequent  treatment  of 
the  products. 

The  steam  boilers  are  shown  on  page  61,  as  also  another 
view  in  the  boiler  house,  with  the  air  compressors, 
which  supply  compressed  air  for  the  pumping  of  acid  and 
lye  in  the  various  departments. 

From  the  steam  boilers  the  gases  pass  through  iron 
pipes  to  the  cooling-house,  where  the  remaining  heat  is 
extracted  ;  the  process  consists  in  passing  the  gas  through 
numerous  aluminium  tubes,  which  are  cooled  by  running 
water.  The  gas  is  subsequently  led  to  oxidation  tanks, 
consisting  of  vertical  iron  cylinders,  lined  with  acid-proof 
stone.  The  object  in  view  is  to  give  the  cooled  gases 
sufficient  time  for  repose  so  as  to  allow  for  the  oxidation 


View  of  Electric  Akc,  Bikkeland-Eyde  Furnace. 

consists  of  a  somewhat  slender  vertical  cylinder  of  iron  plate, 
7  m.  high  ;  in  the  interior  is  a  tube,  forming  a  reaction 
chamber,  while  other  tubes  serve  for  the  entrance  of  the  air, 
and  its  exit  after  having  come  into  contact  with  the  flame. 
The  arrangement  avoids  loss  of  heat,  as  the  entering  air 
current  is  heated  by  the  escaping  gas.  The  principal  elec- 
trode is  placed  at  the  lower  end  of  the  furnace,  and  can  be 
moved  upwards  as  it  gradually  burns  away  in  the  flame. 

The  reaction  tube  forms  the  second  electrode,  means  being 
provided  for  striking  the  arc  by  bridging  over  the  gap 
between  the  lower  end  of  the  reaction  tube  and  the  first- 
mentioned  electrode.  The  air  current  is  forced  into 
the  lower  part  of  the  furnace,  and  conducted  through 
the  channels,  entering  the  reaction  chamber  through 
small  tangential  openings  in  the  sides.  In  this  way 
the  air  passes  spirally  up  the  chamber,  and  an  arc,  some 
■20  ft.  long,  is  driven  up  in  the  centre  of  the  rapidly-moving 
current  of  air. 

To    obtain     efficient     operation,     it    is     important     to 
secure  rapid   cooling  of  the   gases,  and  the  upper  portion 
of  the   tube    is    therefore    water-jacketed.       In    this  way 
dissociation   is   largely 
prevented. 

The  reaction  is  iden- 
tical with  that  obtained 
in  the  Birkeland-Eyde 
furnace,  and  the  effi- 
ciency is,  to  judge  from 
the  results  obtained  up 
to  the  present,  prac- 
tically the  same.  At 
If  jukan  I  there  are  now- 
installed  96  Schonherr- 
Hessberger  furnaces, 
each  of  1,000  k\v, 

Before  turning  to 
the  further  processes 
involved,  it  may  be 
mentioned  that  the  air 
for  the  furnaces  is 
delivered  by  large  fans 
(  shown  on  pa<je  62) 
through  iron  pipes,  and 
after  being  decomposed 
in  the  furnaces  the 
nitrous  gase3  formed, 
which  have  a  tem- 
perature of  1,000  C  , 
are  passed  under 
boilers,'  producing 


Sectional  Views  of  the  Birkeland-Eyde  (Left)  and 
SchOnherr-Hessberger  (Right)  Furnaces. 


to  take  place,  the  oxygen  being  present  in  sufficient  quanti- 
ties in  the  air  which  accompanies  the  gases  from  the 
furnaces.  From  the  oxidation  tanks  the  gases  are 
conducted  with  the  aid  of  fans  to  absorption  towers,  con- 
structed of  granite.     There   are  32   of  these  towers,  each 


The  Birkeland-Eyde  Furnaces,  Saaheim. 
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measuring  l'.">  m.  high  and  7-2  rn.  in  diameter,  filled  witb 

broken  quartz,  which  is  obemioally  unaffected  by  nitrous 

gases  and  nitric  acid  ;  cadi  row  of  towers  is  provided  with 

centrifugal  aluminium  fans  bo  assist  the  passage  of  the  gases 

from  the  furnaces.     The  gases  pass  up 

and  down  alternative  Lowers  through  the 

whole  series,  meeting  water  wliicli  trickles 

through  the  broken  stone  and  combining 

with  this  water  to  form   a   weak   solution 

of   nitric  acid.      The   gases  arc   passed 

through    a    further    17    iron     towers,     in 

which    a    solution  of  nitrate    of    soda    is 

produced.      The  absorbing  liquid  enters 

the  top  of  the  towers,  and  is  distributed 

in  jets  by  a  series  of  earthenware  pipes, 

so    that     the    gases    are    brought     into 

intimate    contact    with     the    absorbing 

liquid. 

The  acid  solution  flows  to  a  granite 
cistern  and  is  pumped  to  an  elevated 
tank,  from  which  it  flows  through  the 
towers  again  until  it  attains  the  necessary 
degree  of  strength.  Apart  from  the  per- 
colation system,  the  process  in  the  iron 
towers  is  practically  the  same  as  that  in 
the  granite  towers.  Owing  to  its  far 
greater  power  of  absorption,  the  soda  solu- 
tion removes  the  last  remaining  traces  of 
nitrogenous  gases,  about  07  per  cent, 
being  absorbed  by  the  passage  through 
the  whole  system.  The  finished  nitric 
acid  from  the  granite  towers  has  a 
strength  of  about  30  per  cent,  by 
collected  in  granite  cisterns  pending  its  use  in  the  so- 
called  dissolution  works.  In  the  latter  are  granite  vats 
filled  with  limestone,  over  which  the  acid  is  poured,  carbonic 
acid  being  liberated  with  violent  effervescence,  while  the 
nitric  acid  takes  its  place,  combining  with  the  limestone  and 
forming  a  watery  solution  of  nitrate  of  lime  or  calcium  nitrate. 
Any  excess  acid  is  neutralised  in  small  towers  filled  with 
milk  of  lime,  and  the  solution  is  then  pumped  into  vacuum 
evaporating  apparatus,  the  steam  required  for  the  evaporation 
being  obtained  from  the  steam  boilers  previously  mentioned. 

The  concentration  of  the  nitrate  solution  in  the  evapo- 
rating plant  is  continued  until   the  specific  weight  of  the 


cooled  revolving  oylindei    and   rapidly   crystallises,   being 
subsequently  crushi  d  I  i 

produced  is  Idled  into  casks,  hold  net  weight. 

The  gas  in  the  iron  bowei    combines  with  the  solution  of 


AlE  COMPKESSOBS   DELIVERING    AlR    FOR  PuMPINd    PlRrOSES. 


volume,    and    is 


caustic  soda  forming  nearly  pure  sodium  nitrate,  which  is 

subsequently  evaporated,  allowed  to  crystallise  and  dried  in 

a  centrifugal,  and  filled  into  paper-lined  moisture-proof  casks. 

The  coopers'  shop  at  Saaheim  is  a  huge  establishment. 


The  Absorption  Toweks. 


liquid  at  an  even  temperature  shows  a  content  of  13  per 
cent,  of  nitrogen  ;  the  solution  is  then  pumped  up  into  the 
solidification  chambers,  where  it  is  passed  over  andnternally 


Steam  Boilers  Heated  by  Gases  from  Furnaces 

and  one  may  get  some  idea  of  its  size  from  the  fact  that 
about  3,000  casks  and  barrels  a  day  are  made.  The  furnace 
house  covers  an  area  of  0,000  sq.  metres,  the  boiler-house 
1,000  sq.  metres,  the  tower  house  7,000  sq.  meters,  and  the 
barrel  factory  2,500  sq.  metres. 

A  visit  to  the  Saaheim  factories  is  very  impressive  ;  their 
huge  size  and  the  quietness  which  seems  to  rule  everywhere, 
except  in  the  packing  departments  and  the  barrel  factory, 
are  very  striking.  The  whole  process  is  worked  auto- 
matically, and  one  might  easily  form  a  first  impression  that 
the  establishment  was  on  a  holiday. 
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ELECTRICITY 


SUPPLY 
ON-SEA. 


AT    MILFORD- 


AVi;  have  in  recent  years  repeatedly  drawn  attention  to  the 
possibilities  offered  by  the  supply  of  electricity  in  small 
towns  and  villages,  more  especially  since  the  introduction  of 


Fans  Si  pplying  Air  to  Electric  Furnaces,  Rjukan 
Nitrate  Works  (page  60). 

the  tungsten  lamp  has  so  greatly  improved  the  competitive 
position  of  the  electric  light.  For  all  such  places  we  have 
advocated  the  use  of  overhead  mains  as  the  only  means  by 
which  the  supply  can  be  given  on  a  commercially  satisfactory 
basis,  and  there  is  no  doubt  that  the  prejudice  against  aerial 
wires,  for  which  there  is  little  justification,  is  rapidly 
diminishing,  many  local  authorities  having  adopted  the 
system  or  assented  to  its  adoption.  But  that  it  is  possible 
to  carry  out  a  small  undertaking  and  run  it  at  a  profit,  even 
when  the  mains  are  laid  underground,  was  recently  brought 
home  to  us  by  a  visit  to  Milford-on-Sea,  a  village  on  the 
Hampshire  coast,  where  a  supply  of  electricity  has  been  pro- 
vided by  a  small  local  company  for  the  past  nine  years. 

The  proposal  to  commence  the  supply  originated  with  Mr. 
L.  Nicholson,  one  of  the  proprietors  of  the  Milford-on-Sea 
steam  laundry,  who  conceived  the  idea  of  running  the  plant 
in  conjunction  with  the  laundry,  and  discussed  the  matter 
with  other  residents.  The  advice  of  Messrs.  Christy  Bros, 
and  Middleton  was  obtained,  and  a  company  was  formed 
with  a  capital  of  £6,000  ;  a  provisional  order  was  applied 
for  and  duly  granted,  and  operations  were  commenced  in 
1903. 

The  plant  consists  of  two  Crossley  suction-gas  engines  and 
producers,  the  former  driving  by  ropes  two  Siemens  dynamos 
of  24  k\v.  each,  which  generate  direct  current  at  460  volts, 
for  distribution  on  the  three-wire  system  at  230  volts.  A 
storage  battery  of  240  ampere-hours  capacity  was  obtained 
from  Messrs.  1'ritchetts  &   Gold,   who  maintain  it  in  good 


condition  under  contract.  The  plant  is  housed  in  a  building 
close  to  the  laundry,  which  forms  a  good  customer,  as  will 
be  shown  later.  Although  the  producers  were  amongst  the 
earliest  made  by  Messrs.  Crossley  Bros.,  they  have  been  in 
continuous  operation  for  nearly  10  years  with  very  successful 
results,  giving  very  little  trouble  and  costing  little  for 
repairs.  One  man  is  capable  of  running  the  whole  installa- 
tion, the  battery  being  used  to  maintain  the  supply  during 
the  night  and  at  other  times  of  light  load. 

The  mains  consisted  of  vulcanised  bitumen  insulated 
cables  laid  solid  in  bitumen  ;  more  recently  paper-insulated 
lead-covered  and  armoured  cables  laid  direct  in  the  earth 
have  been  employed.  In  some  parts  of  the  district  the 
cables  are  below  the  water  level,  the  land  being  water- 
logged,  and  some  trouble   has   been  experienced    in    this 
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Tm:  Barrel  Factory,  Saaheim  (page  61), 


View  in  the  Saaheim  Babrel  Stores  (page  61). 

region  ;  for  this  reason   feeder  pillars  have  been  employed 
instead  of  ordinary  disconnecting  boxes. 

The  streets  are  well  lighted  with  tungsten  lamps  in  simple 
fittings,  usually  of  50  O.P.,  but  of  greater  power  at  im- 
portant points.  The  effect  is  very  good,  and  marks  the 
little  town  as  very  much  up  to  date,  few  places  of  the  same 
size  being  so  well  illuminated. 

The  load  is  mainly  lighting,  in  shops  and  private  houses, 
as  there  are  no  industries  in  the  district  except  that  of  agri- 
culture. The  laundry,  however,  forms  an  exception,  most  of 
its  machinery  being  driven  by  a  7^-H.P.  motor;  electrically- 
heated  irons  and  other  appliances  are  also  used,  the  total 
consumption  per  annum  being  some  55,000  units.  There  is 
also  a  builder  and  contractor  at  Keyhaven  who  takes  power 
from  the  mains. 

Hitherto  it  has  not  been  possible  to  secure  the  farmers 
as  power  consumers,  owing  to  the  con- 
venience and  economy  of  petrol  portable 
engines,  which  offer  very  keen  and  suc- 
cessful competition  to  the  electric  motor. 
Their  distance  from  the  mains  is  also 
an  obstacle  to  the  use  of  electricity. 
But  progress  in  this  direction  is  not 
despaired  of  ;  the  electric  motor  is  very 
portable  and  easily  handled  on  the  farm, 
as  we  have  shown  on  various  occasions, 
and  if  some  enterprising  agriculturist 
can  be  induced  to  lead  the  way,  it  is 
(]iiitc  likely  that  others  will  readily  follow 
the  example. 

The  requests  of  outlying  residents  for 
connection  arc  naturally  somewhat  embar- 
rassing, as  the  cost  of  an  underground 
cable  swallows  up  most  of  the  profits  ; 
such  cases  can  only  be  dealt  with  com- 
mercially by  using  overhead  wires,  at  least 
in  the  outer  areas  of  the  district,  and  there 
ought  to  be  no  objection  to  this  course. 
It  cannot  be  reasonably  alleged  that  the 
landscape  would  be  disfigured  by  them,  for, 
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in  most  cases,  they  would  be  hidden  by  the  tree!  which 
grow  ho  luxuriantly  in  this  neighbourhood,  and  telephone 
wires  are  already  Diet  with  in  nil  parts  of  the  district.  The 
suggestion  that  any  danger  to  the  person  would  result  is 
absurd,  in  view  of  the  hundreds  of  miles' of  500-volt  trolley 
wires  wliieli  are  suspended  over  the  most  densely  populated 
streets  in  onr  big  cities,  and  of  the  numerous  instances  in 
which  overhead  conductors  liave  already  been  adopted  in 
this  country — abroad,  of  course,  they  are  the  rule  and  not 
the  exception  in  all  small  towns. 

The  crucial  test  of  the  success  of  the  undertaking  is  the 
question  whether  it  has  proved  worth  while.  The  capital 
expended  by  the  company  so  far  has  amounted  to  £7,200, 
and  the  dividend  during  the  past  few  years  has  been  practically 
,'i  per  cent.  Remembering  that  the  installation  was  carried 
out  in  the  days  of  carbon  lamps,  and  therefore  with  much 
more  copper  in  the  mains  than  would  nowadays  be  neces- 
sary ;  that  the  mains  without  exception  are  underground  ; 
and  that  the  supply  is  entirely  by  meter,  this  result 
must  be  regarded  as  very  satisfactory.  During  the 
year  1!)12  the  revenue  amounted  to  £906,  an  increase 
of  nearly  £100,  and  a  profit  of  £358  was  made,  of 
which  £290  was  available  for  distribution.  The  total 
number  of  lamps  connected  was  4,297,  an  increase  of  150, 
and  the  amount  of  energy  consumed  was  55,192  units,  an 
increase  of  3,228.  The  price  of  energy  was  (id.  per  unit, 
apart  from  contracts  and  public  lighting,  and  the  cost  of 
generation  and  distribution  was  2"4d.  per  unit. 

The  plant  is  in  good  condition,  and  appears  to  have 
many  years  of  useful  life  before  it ;  and  there  are  many 
houses  still,  it  is  hoped,  to  be  connected  to  the  mains.  There 
is  no  gas  supply  in  the  district.  The  prospects  of  continued 
success,  therefore,  appear  to  be  very  good,  and  we  trust  that 
they  will  be  fully  realised. 


ii  e      to     which     the     081      will      be     mainly     po 

work  or  touring  —  are  worthy  of  'ireful  study 
b>  all  interested  in  furthering  the  employment 
of  electricity  for  lighting  purposes  on  automobiles. 
Although  we  notice  Mr.  Codd  i  any  views 

as  to  the  respective  mem-,  of  th<  8  and  12-volt  lighting 
systems,  he  shows  a  preference  for  tb<  Dsnlated,  or 

earth   return,  system  ol  wiring  over  the  double-insulated 
method.     A  good  deal  of  the  bucccw,  or  otherwise,  of  an 
electric  lighting  system  on  a  motor-car  iepends  on  the 
taken  with  the  wiring,  and  his  suggestions  in  this  connection 
are  well  worth  following. 

Six  of  the  subsequent  chapters  are  devoted  to  a  descrip- 
tion, with    illustrations,  of  about   fourteen  of   the    principal 

dynamo  systems  at  present  on  the  market.  Although  not 
perhaps  the  author's  fault,  it  would  have:  been  letter  if  the 
blocks  could  have  been  better  arranged,  for  it  is  somewhat 
fogging  to  lay  readers  to  find  an  illustration  of  one  dynamo 
interposed  amidst  the  descriptive  matter  of  another  machine. 
This  section,  too,  will  probably  need  early  extension,  for 
there  are  now  quite  as  many  systems  on  the  market  in  this 
country  that  are  not  included  as  are  described,  and,  although 
it  is  not  to  be  expected  that  any  work  should  include  par- 
ticulars of  every  machine  offered  for  sale,  yet  a  would-be 
purchaser  of  the  book  naturally,  first  of  all,  looks  to  see 
if  it  deals  with  the  particular  machine  in  which  he  is 
interested  or  which  he  lias  to  take  care  of. 

On  the  whole,  however,  Mr.  Codd's  book  should  serve  a 
useful  purpose,  for  it  will  give  both  chauffeurs  and  motor 
repairers  an  insight  into  the  principles  underlying  dynamo 
electric  lighting  on  cars,  and  put  them  in  a  position  to 
deal  promptly  with  any  derangements  or  interruptions  in  the 
working  which  may,  from  one  cause  or  another,  arise. 


REVIEWS. 


Dynamo    Lighting    for    Molor-Cars.     By    M.    A.    Codd. 
London  :  E.  &'  F.  N.  Spon,  Ltd.     Price  2s.  fid.  net. 

In  view  of  the  increasing  vogue  of  electric  lighting  as  the 
means  of  illumination  on  motor-cars,  it  is  not  surprising  to 
find  that  handbooks  on  the  subject  are  beginning  to  make 
their  appearance.  Mr.  Codd,  who  has  already  published  a 
work  on  Electrical  Ignition  for  Internal  -  Combustion 
Engines,  does  not  preface  his  new  book  with  any  remarks 
as  to  its'  purpose,  but  we  should  judge  it  to  be  intended 
mainly  for  the  drivers  of  cars  that  are  fitted  with  electric 
lighting  equipments,  so  that  they  may  be  in  a  position,  not 
only  to  keep  the  same  in  good  running  condition,  but  also 
quickly  to  diagnose  the  trouble,  should  any  interruption 
take  place  in  the  regular  functioning  of  any  part  of  the 
outfit.  The  use  of  the  book  is,  however,  not  limited  to  this 
purpose,  for  a  perusal  of  the  preliminary  chapter  would  also 
be  of  advantage  to  any  car  owner  contemplating  the  adoption 
of  one  or  other  of  the  many  different  dynamo  car  electric 
lighting  systems,  as  he  would  then  be  in  a  better  position  to 
appreciate  the  respective  merits  of  the  various  arrangements 
available  for  his  choice  and  selection.  At  the  same  time, 
the  utility  of  this  section  is  somewhat  curtailed  by  its 
brevity,  the  remarks  relating  to  the  choice  of  bulbs,  in  par- 
ticular, requiring  expansion,  if  they  are  to  be  of  real 
t   assistance. 

The  second  chapter  relates  to  fitting  the  dynamo,  and  will 
be  of  use  when  such  devices  are  to  be  fitted  to  existing  cars. 
No  doubt,  when  the  author  penned  the  lines  to  the  effect 
that  "  most  car  manufacturers  do  not  provide  suitable  pro- 
vision for  fitting  the  dynamo,"  the  remark  was  perfectly 
true.  Now,  however,  that  particulars  of  the  1914  models 
are  available,  the  statement  does  not  apply  to  the  same 
extent,  as  in  a  large  number  of  cars  a  dynamo  for  lighting 
purposes  is  now  being  included  as  a  standard  portion  of  the 
equipment,  due  provision  being  made  for  the  installation 
and  driving  of  the  dynamo  in  designing  the  petrol  motor. 
The  author  draws  attention  to  the  effect  of  gearing  on  the 
output  of  the  generator,  amd  his  views  on  this  subject, 
especially    with    regard    to    gearing    in    relation    to    the 


Formula  and  Tables  for  the  Calculation  of  Alternating- 
Current  Problems.  By  Loos  Cohex.  London  :  Hill 
Publishing  Co.     Price  1 2s.  fid.  net. 

Those  who  are  already  familiar  with  Mr.  Louis  Cohen's 
work  on  the  capacity  and  inductance  of  electric  conductors, 
and  with  his  contributions  to  the  Bulletin  of  the  Bureau  of 
Standards,  will  realise  how  exceptionally  well  qualified  he  is 
to  undertake  the  laborious  task  of  collecting  together  those 
mathematical  formula'  and  tables  published  by  many 
independent  workers,  which  are  of  practical  importance  in 
the  solution  of  alternating-current  problems.  . 

Except  that  extracts  from  the  author's  earlier  work  are 
necessarily  numerous  in  a  field  where  this  work  must 
occupy  an  important  place,  Mr.  Cohen  modestly  lays  no 
claim  to  original  authorship  in  the  present  volume,  but  is 
content  to  let  it  appear  that  he  is  mainly  a  compiler  of  the 
useful  formulae  of  other  writers  for  handy  reference. 

The  reader  who  has  had  experience  in  first  seeking  and 
then  unravelling  the  mathematical  investigations  which  bear 
on  any  particular  problem  with  which  he  may  have  been 
faced,  will  realise  that  the  unpretentious  title  of  "  compiler  " 
may,  in  the  present  case,  represent  qualities  of  originality, 
insight  and  judgment— to  say  nothing  of  patience; — higher 
than  those  displayed  by  the  "  authors  "  of  many  scientific 
works  of  greater  pretension. 

The  formula'  are  introduced  with  just  that  minimum  of 
explanation  which  is  necessary  to  enable  an  intelligent  use 
to  be  made  of  them.  References  to  the  original  sources  from 
which  they  are  derived,  and  indications  as  to  the  limits  of 
error  involved,  are  freely  given. 

The  simplification  of  the  formula",  and  their  conversion 
into  a  reasonably  uniform  system  of  symbols,  must  have  in 
itself  involved  much  painstaking  labour.  Numerous  tables 
are  added  to  minimise  numerical  calculation  when  the 
formula  are  of  an  involved  character. 

The  first  chapter  deals  with  the  resistance  of,  and  losses 
in,  metallic  conductors.  The  range  of  materials  and  of 
forms  of  conductors,  their  varying  situations  and  the  variety 
of  problems  due  to  low-frequency  and  very  high-frequency 
alternations,  lead  to  a  large  number  of  formula?,  covering 
around  which  belongs  to  widely  separated  blanches  of  elec- 
trical engineering. 

The  second  chapter,  dealing  with  inductance,  is  one  of 
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special  value,  on  account  of  the  very  clear  summary  which 
it  affords  of  a  subject  of  the  highest  practical  importance  in 
almost,  all  branches  of  modern  electrical  engineering.  This 
is  followed  by  a  chapter  on  the  capacity  of  conductors. 

Then  follows  a  very  useful  scries  of  formula'  concerned 
with  the  alternating-current  circuit,  in  which  complex  waves, 
various  combinations  of  inductance  and  capacity,  trans- 
formers for  voltage  and  current  transformation,  and  similar 
problems,  are  considered.  In  this  chapter  full  use  is  made 
of  the  usual  symbolic  notation. 

This  is  followed  by  two  chapters  dealing  with  transient 
phenomena  and  distributed  inductance  and  capacity,  and 
by  a  final  chapter  containing  general  mathematical 
formulae  and  tables  of  functions,  ivc. 

Although  the  book  is  essentially  a  compilation  of 
formula'  of  practical  use  for  reference,  it  is  really  more  than 
this.  It  forms  a  highly  concentrated  summary  of  the  theory 
of  the  transmission  of  alternating  currents  prepared  in  such 
a  way  that  it  is  adapted  at  every  step  for  direct  application 
to  practical  numerical  calculation. 

To  the  busy  designer  who  is  faced  with  constantly  new 
problems,  the  book  will  prove  of  the  highest  value,  while  the 
electrical  profession,  as  a  whole,  will  be  the  richer  for  a  book 
of  reference  which  can  be  consulted  with  advantage  in  con- 
nection with  nearly  all  technical  problems  involving  the 
theory  of  alternating-current  conduction. 

In  conclusion,  we  may  commend  Mr.  Cohen's  work  to 
the  attention  of  those  who  are  responsible  for  the  training 
of  the  young  generation  of  future  electrical  engineers. 
They  will  find  here  an  excellent  summary  of  the  type  of 
mathematical  calculations  which  the  advanced  student 
should  be  able  to  carry  out,  and  may  thus  gain  valuable 
insight  into  the  direction  along  which  his  mathematical 
training  should  be  conducted. 


Researches  in  Magneto-Optics  (with  special  reference  to  the 

Magnetic  Resolution  of  Spectrum  Lines).    By  P.  Zkeman, 

D.Sc.     1913.     London  :  Macmillan  &  Co.     Price  (Is.  net. 

Macmillan's  Science  Monographs  now  occupy  an  important 
place  in  our  scientific  literature,  and  this  recent  addition 
undoubtedly  enriches  the  series. 

Prof.  Zeeman  is,  of  course,  the  authority  on  magneto- 
optics,  for  he  has  spent  his  career  in  that  realm  of  physics 
where  magnetism  and  light  appear  to  meet,  and  to  him  are 
due,  in  a  large  measure,  not  only  our  experimental  know- 
ledge of  that  borderland,  but  also  many  very  beautiful 
theoretical  suggestions  upon  which  other  fruitful  researches 
have  bgen  based. 

In  dedicating  his  volume  to  the  memory  of  Michael 
Faraday,  Prof.  Zeeman  has,  as  he  remarks  in  his  preface, 
honoured  "  the  greatest  experimental  genius  the  world  has 
produced,  and  the  pioneer  in  magneto-optics,  as  in  so  many 
things,"  and  it  is  interesting  to  note  that  it  was  upon  this 
very  subject  that  Faraday  was  engaged  at  the  time  of  his 
death.  It  is  indeed  fortunate  that  the  cloak  of  the  pioneer 
has  fallen  upon  so  capable  an  experimenter  as  Dr.  Zeeman, 
and  that  after  the  lapse  of  nearly  half  a  century  this 
fascinating  Rubject  is  receiving  the  attention  it  deserves. 

This  volume  follows  on  the  lines  of  a  lecture  delivered 
by  Dr.  Zeeman  to  the  Royal  Institution  in  190(>,  the 
material  having  been  expanded  and  more  recent  researches 
added.  Although  a  more  extensive  exposition  of  the  author's 
own  investigations  is  given,  the  whole  field  of  magneto- 
optics  is  systematically  and  completely  surveyed,  and  many 
of  the  intricate  theories  connected  with  Series  Spectra  are 
dealt  with  in  detail.  The  familiarity  with  which  Dr.  Zeeman 
treats  of  so  large  and  difficult  a  field  of  research  excites  in 
ua  something  of  wonder  and  admiration,  and  the  multitude 
of  references  to  work  done  by  other  experimenters  strengthens 
the  conviction  that  the  author  has  not  only  added  largely  to 
our  knowledge  of  magneto-optics  by  his  own  research,  but  also 
has  made  himself  so  thoroughly  conversant  with  all  the  work 
that  has  been  done  on  the  subject  that  he  is  able  to  view 
magneto-optics  in  the  true  perspective,  which  is  so  often 
lacking  in  the  works  of  original  investigators. 

The  earlier  chapters  deal  with  the  "  Zeeman  Effect "  in 
its  well-known  forms — the  splitting-up  of  spectrum  lines 
into  doublets  and  triplets    in  the  magnetic  field  and  the 


magnetic  resolution  of  absorption  lines.  More  complex 
resolution  is  then  treated  of,  and  the  relations  existing 
between  the  resolution  of  lines  belonging  to  the  same  series. 

A  chapter  is  devoted  to  solar  magneto-optics,  and  the 
final  chapter  deals  with  the  contributions  made  by  magneto- 
optical  researches  to  our  knowledge  of  the  constitution  of 
the  atom.  A  chronologically  arranged  bibliography  con- 
taining references  to  over  five  hundred  papers  on  the  sub- 
ject adds  considerably  to  the  usefulness  of  the  book. 

To  appreciate  the  book  fully,  the  reader  must  have  studied 
physical  optics  and  spectroscopy  fairly  completely,  and 
although  the  tirst  chapter  is  devoted  to  an  illustrated 
account  of  the  chief  spectroscopic  instruments,  it  is  not 
until  one  has  handled  such  apparatus  and  attempted  the 
photography  of  spectra  for  oneself  that  the  magnificence  of 
the  work  done  by  Zeeman  and  his  co-workers  becomes 
apparent.  To  obtain  the  faintest  trace  of  magnetic 
resolution  requires  expensive  apparatus  both  in  the  form 
of  gratings  and  electromagnets ;  Zeeman's  experiments 
required,  in  addition,  that  touch  of  genius  which  has,  in 
the  first  instance,  given  to  the  world  the  "  Zeeman  Effect," 
and  more  recently  has  given  us  this  delightful  monograph 
on  magneto-optics. — P.H.S.K. 


Electricity  in  the  Service  of  Man.  Vol.  II,  Sec.  I. 
By  R.  M.  Walmsley,  D.Sc.  London  :  Cassell  &  Co. 
Price  7s.  (id.  net. 

This  book  is  the  first  part  of  the  second  volume  of  a 
"  popular  and  practical  treatise  on  the  applications  of  elec- 
tricity to  modern  life."  The  word  "  popular  "  applies  only 
from  the  fact  that  the  book  is  not  an  elaborate  mathe- 
matical exposition  of  the  principles  of  electrical  engineering, 
since  the  volume  certainly  does  not  conform  to  the  usual 
meaning  of  "popular"  as  ordinarily  understood.  It  is 
really  far  too  good  to  be  classed  with  the  somewhat  vague 
and  diffuse  type  of  literature  known  as  "popular." 

Chapter  I  deals  with  continuous-current  dynamos,  and 
the  treatment  is  essentially  modern.  Ancient  history  is 
rightly  cut  down  to  the  absolute  minimum,  and  good  illus- 
trations and  descriptions  of  turbo-dynamos  and  engine- 
driven  machines  of  recent  make  by  well-known  manufac- 
turers are  included.  The  magnetic  circuit  of  D.c.  machines 
is  treated  at  length,  good  use  being  made  of  the  Hele-Shaw 
water-flow  diagrams.  Armature  winding  schemes  are  dis- 
cussed from  an  essentially  practical  point  of  view,  and  the 
reproductions  of  photographs  of  actual  former-wound  coils 
will  undoubtedly  be  found  useful  to  many  students.  It  is 
interesting  to  note  that  homopolar  machines  receive  a  very 
fair  amount  of  attention,  their  special  points  being  well 
put  forward.  The  mechanical  construction  of  many 
different  types  of  modern  machines,  e.g.,  brush  gear,  arma- 
tures, commutators,  and  bearings  for  turbo-dynamos  are 
clearly  described  with  the  aid  of  line  diagrams  and  photo- 
graphic reproductions.  The  regulation  of  d.c.  machines  is 
next  considered,  and  the  construction  of  a  considerable 
number  of  field  rheostats,  including  the  special  Thury  brush- 
shifting  device,  is  carefully  analysed.  Immediately  fol- 
lowing we  find  a  number  of  output-coefficient  curves  and 
output  formula-,  together  with  the  effects  of  current  and 
voltage  in  limiting  and  modifying  these  semi-empirical 
results.  This  chapter  concludes  with  the  discussion  of  a 
number  of  typical  and  special  machines. 

Chapter  II  is  devoted  to  alternators.  Practically  every 
type  of  alternator  that  is  now  made  is  described  in  considerable 
detail,  e.g.t  the  enormous  low-speed,  water-wheel  driven 
machines  manufactured  in  America  are  discussed  in  a  highly 
satisfactory  manner,  while  turbo-alternators  by  all  the  lead- 
ing English  and  foreign  manufacturers  receive  the  same 
attention.  A  short  outline  of  the  elementary  theory  of  the 
alternator  is  given,  and  a  good  deal  of  information  regarding 
characteristics,  the  production  of  harmonics,  excitation  and 
regulation  is  included. 

The  third  chapter,  consisting  of  150  pages,  deals  with 
generating  stations,  and  these  important  features  of  modern 
civilization  are  described  at  considerable  length.  The 
author,  after  an  introduction,  commences  with  the  descrip- 
tions of  ancillary  and  special  electric  supply  stations, 
including  the  stations   recently   put  down  at  Immingham 
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Docks,  and  the  General  Post  Office,  London.  The  rnnning 
of  d.o.  and  i.o.  generators  in  parallel,  synchroscopes, 
"hunting "  and  so  on,  are  next  discussed,  and  the  treat- 
ment is  quite  simple  and  satisfactory.  Public  supply 
tre  then  considered,  and  a  large  Dumber  of  typical 
[oad  curves  arc  given.  The  governing  principles  of  steam, 
gas,  oil  and  water-driven  stations  are  next  examined,  and 
are  exemplified  by  plans  and  photographs  of  existing  power 
stations  in  various  parts  of  the  world.  Bwitchgear  and 
bching  are   treated   in  detail  in  the  fifth  section  of  this 

ohapter,      the     illustrations     and      treatment     being     <|iiite 

up  to  date. 

The  concluding  chapter  discusses  the  lengthy  subject  of 
continuous-current    motors,  their   regulators  and  Btarters. 

The  treatment  is  very  largely  descriptive,  and  this  is  quite 
in  order,  since  the  design  of  continuous-current  generators 
has  been  fully  dealt  with  in  Chapter  T.  Some  space  is, 
however,  wasted  by  including  plates  and  descriptions  of 
motors  that  are  now  obsolete. 

As  a  whole,  the  book  is  decidedly  good,  but  it  would 
have  been  better,  considering  its  character,  had  some  idea 
of  costs  and -prices  been  given,  for  some  of  the  plant  and 
apparatus  described. 

There  are  686  pages,  and  691  illustrations,  including  1  I 
plates,  in  the  volume  ;  it  is  well  bound  and  printed,  and  it 
will  be  seen  from  the  above  review  that  the  book  is  dis- 
tinctly cheap.  It  will,  doubtless,  be  largely  used  by 
students  and  teachers  who  wish  to  keep  up  to  date. — 
II.  G.  s. 


Telephone  Erection  nml  Maintenance.  A  handbook  for 
the  contractor  and  wireman.  l>y  Herbert  (i.  WHITE. 
London  :  S.  Rentell  &  Co.,  Ltd.  11)13.  Price  Is.  Gd. 
net. 

Although  there  exists  at  present  a  large  number  of  books 
on  the  more  important  phases  of  telephone  engineering,  that 
portion  of  the  profession  which  is  concerned  with  domestic 
and  other  private  installations  has  hitherto  received  but 
scant  notice  in  technical  literature. 

The  present  book  has  been  written  to  fill  this  gap.  No 
attempt  has  been  made  to  deal  with  the  details  of  construc- 
tion or  the  theory  of  action  of  telephone  apparatus,  but 
the  various  systems  which  have  been  devised  to  meet  the 
special  requirements  of  the  private  user  are  described  in 
considerable  detail.  The  ground  covered  includes  telephones 
fitted  to  electric  bell  systems,  battery  and  magneto  call 
telephones,  ordinary  and  secret  intercommunication  tele- 
phones, mining  telephones,  and  the  simpler  switchboard 
systems.  The  last  two  chapters  deal  with  instrument  erec- 
tion and  line  construction,  and  with  the  testing  of  appa- 
ratus and  the  localisation  of  faults. 

The  book  is  well  illustrated,  and  the  diagrams  are  very 
clear.  It  should  be  found  of  great  use  to  all  those  who 
are  engaged  in  the  special  work  with  which  it  deals. 
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Commanding  Officer— Lieut. -Col.  H.  M.  Leaf, 
The  f ollowing  orders  have  been  issued : — 

Monday,      January      12th.— "A"     Company.       Technical       instruction, 

7  p.m.  to  10  p.m. 
Tuesday,  January  13th. — "B"  Company.    Ditto. 
Wednesday,  January  14th.— Recruits  only.    Infantry  drill  and  technical 

instruction,  7  p.m.  to  10  p.m. 
Thursday,  January  15th.— "C"  Company.     Technical  instruction,  7  p.m. 

to  10  p.m. 
Friday,  January  16th.— "D"  Company.      Special  class  on  Crossley  engine 

and  technical  instruction,  7  to  9.80  p.m. 
Saturday,  January  17th.— Headquarters  will    be  opened  for  regimental 

business  only  from  10  a.m.  till  12  noon. 

(Signed)        F.  R.  Holt-White,  Capt.  R.E.,  Adjutant. 

For  Officer  commanding  L.E.E, 


FORTHCOMING    EVENTS. 


I. in  run  U    I  I,  i  ln<  nl     So, 

on  Cable   Cbi  ilu  and 

thiir  Ohih,"  liy  Mr.  I,.  M 

Junior  Institution  of  Engineer 

i,"  l.y  Mr. 

0.    I! 

Saturday,  January  10th,  Vlail  Worti  In  proem  *>  Londoi  I'ocaa 
f  ir  tin 

Manchester  Association  of  Engineers,  Batnrdi  ranoarjlOtb.  At  Grand 
Hotel,  *yl   Ni,  -ower  by 

ClminH,"    l,y  Mi.   II.  T.   II,;  I 

Institution  of  Post  Office  Electrical  Engineers.     M  lath. 

ai  8  |,  m.    At  [netltutli  ii  of  Bleoirii  Victoria  Kmbi 

Paper  on  "The  Loading  ol  aerial  Unee  and  the  1  tants  of 

Load<  d  Circuits,"  l.y  Mr.  J,  O.  Hill. 

Institution  of  Mechanical  Engineers  [Graduates'  Assm  latlon  :onday 
January  12ih.  At  K  p.m.  At  Hturey's  date,  H.W.  Paper  on  "The 
Arrang.-mont  of  Modern  Engineiring  Shops,"  by  Mr.  H.  C.  Arm 

Friday,   January   Kith.     At   H  p.m.     Paper  on  ■■  Commercial   I 
lnternal-Comliustion    Engines,"  by  Mr.  W.  A.  Tookey.    Nominations  for 
Annual  Election  of  OH 
Institution    of    Civil   Engineers —Tuesday,   January    18th.     At  H  p  m.     A 
Great  George  Street,  Westminster,  8.W.     Paper  on  "  Superheating  Steam 
in  Locomotives,"  by  Mr.  H.  Fowler. 

OtudentB'  Meeting).— Friday,  January  9th.  At  R  p.m.  Paper  on 
"  Tho  Application  of  Power  Railway-Signalling  in  Great  Britain,"  by  Mr. 
C.  I.  Routh. 

Wednesday,  January  14th.  (Students.)  ViBit  Queen's  Park  Extension, 
Baker  Street  and  Waterloo  Railway. 

Institution    of    Electrical    Engineers    (Manchester    Local    Section).— 

'I'uasday,  Januiry  liJth.  At  7. ill)  p.m.  At  the  University  ifbysicil  Lab.) 
Paper  on  "  British  Practice  in  the  Construction  of  High-tension  Over- 
head Transmission  Lines,"  by  Mr.  B.  Welbourn. 

Institution  of  Electrical  Engineers  (Scottish  Local  Section'.— Tues- 
day, January  13th.  At  8  p  m.  At  207,  Bath  Htreet,  Glasgow.  Paper  on 
"  The  Employment  of  Power  in  H.M.  Post  Office, "  by  Mr.  H.  C.  Gunton. 

Nottingham  Society  of  Engineers.— Wednesday,  January  14th.  At  Welbeck 
Hotel,  Milton  street.  Paper  on  "  Brush-Ljungstrom  Steam  Turbine,"  by 
Mr.  Lloyd  Evans. 

Royal  Society  of  Arts.— Wednesday,  January  14th.  At  S  p  m.  At  John 
Street,  AUelphi.  Juvenile  Lecture  on  "Electric  VibrationB  and  Wireless 
Telegraphy,"  by  Mr.  R.  P.  Howgrave-Graham. 

Association  of  Engineers-in-Charge.— Wednesday,  January  14th.  At 
8  p.m.  At  St.  Bride  Institute.  Paper  on  "  Commercial  Motors,  Steam  and 
Petrol,"  by  Mr.  D.  J.  Smith. 

Institution     of    Electrical     Engineers    (Yorkshire    Local    Section.— 

Wednesday,    January    14th.      At    7    p.m.      At    the   Philosophical   Hall 
Leeds.    Ordinary  general  meeting. 

Illuminating  Engineering  Society.— Thursday,  January  15th.  At  8  p.m. 
At  the  House  of  the  ttoyal  society  of  Arts,  18,  John  Street,  Adelphi.  Dis- 
cussion on  Mr.  P.  J.  Waldram's  paper  "  Some  Problems  in  Daylight 
Illumination,  with  speoial  reference  to  School  Planning." 


Inquiries. — Makers  of  the  C.  Beyer  electric  hair-drying 
an  are  asked  for ;  also  names  of  makers  of  the  Le  Radiant  radiator 
imp,  and  the  Saunders  lamp-locking  device 


NOTES. 


Fatalities. — An    inquest  was    held     at    Coventry    on 

January   1st  into  the   death  of   George   Oliver   Randle.   assistant 
electrician    at   Exhall   colliery.      Evidence  showed  that   he  was 
splicing   a  cable  when,  through   some  mistake,  the  current  was 
turned  on  and  he  received  a  shock  which  proved  fatal,  despite  arti- 
ficial respiration  and  medical  attention.     Mr.' William  Foster,  chief 
electrician,  said  he  had  nine  assistants,  all  of  whom,  except  deceased, 
had  received  their  certificates,  and  he  would  have  done  so  in  time. 
The  current  used  was  300  kw.  at  580  volts.     There  were  more 
than    30   motors   underground,    varying   from   seven   to    100  H.r. 
On  the  night  of  the  accident  deceased  was  moving  a  cable  forward 
to  the  coal  face  in  connection  with  a  pump,  and,  of  course,  the  cable 
should  be  dead.     The  switch  was  about  ."20  yards  away,  and  when 
the  current  was  turned  off  it  was  customary  for  a  boy  to  unscrew 
the  handle  and  leave  it  in  charge  of  the  man  doing  the  repairs. 
When  witness  examined  the  circuit-breaker  soon  after  the  accident 
he   found    the   handle  was    on,  whereas  he  expected  to  find   it 
off.      Edward   Ford,   motor  boy,   said  he  was  warned   not  to  put 
the  current  on  until  it  was   rung  for.       For  this   the  signal  was 
nine,  a  pause,  and  then  20.      He  was  away  at  another  motor  when 
he  heard  some  ringing.      He  went  back  and  rang  six,  meaning  an 
inquiry  as  to  what  was  wanted.     The  signal  came  back  20,  and  he 
switched  the   current   on,    having  forgotten   for   the   moment   it 
should  have  been  preceded   by  nine.       He  did  not  realise  that  he 
had  done  anything  wrong  until   two  or  three  minutes  later,  when 
a  signal  came  to  switch  the  current  off  again.     It  then  occurred  to 
him  he  had  not  received  the  nine,  and  that  he  might  have  caused 
an  accident.     Oliver  Orton,  chief  underground  electrician,   said    it 
was  the   custom   amongst  electricians  to  take  the  handle  off  the 
switch    when    repairing     the    cable,    but   he   could    not    say  it 
was     always     done,     though      he     always     did     so     himself. 
Deceased  ought  to  have  seen   for  himself  that  the  handle  was 
removed  before  repairing  the  cable.     George  Hart,  motor  boy,  gave 
evidence  as  to   sending   the  signal  from   his  motor  for  the  current 
to  be  turned  on,  and  said   he   was  not  aware  a  cable  was  being 
repaired.     The  jury  having  found  that  Randle  died  from  electric 
shock  accidentally  received,  expressed  the  opinion  that  the  motor 
boys,  Ford  and  Hart,  had  not  been  properly  instructed  and  were 
not  proper  persons    to   leave  in    charge    of    such    an    impDrtant 
switch  ;  the  jury  also  suggested  that  instructions  be  given  to  the 
eleotrician  to  take  the  handle  off  the  switch  in  every  case  when 
repairs  were  being  oarritv 
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Our  Cape  Town  correspondent  states  that  H.  E.  Haworth, 
a  Dundee  electrician,  was  killed  on  December  12th  at  the 
Natal  Steam  Co.'s  mine.  Dundee,  Natal,  where  he  was  engaged 
in  connection  with  the  erection  of  an  electric  ooal-cutter. 
Haworth  and  a  native  were  working  together,  and  it  is  understood 
that  some  heavy  timbers  fell  on  them,  killing  them  instan- 
taneously. 

D.  Heydenrich,  who  was  working  on  the  railless  trolley  installa- 
tion at  Boksburg,  died  on  December  18th  as  the  result  of  an 
accident.  Whilst  engaged  in  fixing  an  overhead  wire  at  the  sub- 
way on  the  main  road  to  Bok-iburg  North,  he  was  standing  on  a 
long  ladder  which  projsoted  some  distance  above  the  parapet  of  the 
railway  bridge.  The  topof  the  ladder  slightly  overhung  the  rail- 
way line,  and  a  train,  in  passing,  caught  the  ladder  and  hurled  it 
aside  ;  Mr.  Heydenrich  fell  to  the  ground,  terribly  fracturing  the 
base  of  his  skull,  and  died  on  his  admission  to  hospital. 

According  to  the  'Manchester  Courier,  one  man  was  killed,  two 
were  seriously  injured,  and  ten  others  received  minor  injuries  on 
Monday  by  the  bursting  of  a  3- ton  fly-wheel  of  a  motor-generator 
set  in  the  "  D "  aisle  of  the  testing  department  at  the  Trafford 
Park  Works  of  the  British  Westinghouse  Co. 

German  Trade  and  the  American  Tariff.— On  the 

influence  of  the  new  American  Customs  tariff  on  the  German  elec- 
trical industry,  the  Munohenes-Nachriohten  has  the  following. 
On  October  3rd  President  Wilson  signed  the  Underwood  Bill,  which 
abrogated  the  Payne-Aldrich  tariff,  and  inaugurated,  in  whole 
or  in  part,  the  abandonment  of  the  former  high  tariff  policy. 
The  reductions  effected  by  the  Underwood  Bill  in  the  tariff  pre- 
viously in  force  amount,  on  an  average,  to  20  per  cent.  Connected 
with  these  proceedings  the  question  arises  whether  German  in- 
dustry, and  more  especially  the  electrical  industry,  is  better  able 
to  compete  under  the  new  than  the  old  tariff.  It  may  be 
assumed  that  the  export  of  German  electrical  products  to  the 
United  States  must  now  increase,  as  the  tariff  reductions  of  the 
Underwood  Bill  are  not  inconsiderable.  While  the  average  old 
tariff  on  electrical  products  amounted  to  40  per  cent.,  the  average 
of  the  new  totals  only  28  per  cent.  This  means  an  average  reduc- 
tion in  duties  of  12  per  cent.  When,  however,  it  is  remembered 
that  German  exports  have  to  bear  considerable  railway  charges  to 
the  port  of  shipment,  sea  freight,  sea  insurance  and  Consular 
charges,  it  will  be  seen  that  the  reduced  28  per  cent,  tariff  really 
amounts  to  a  prohibitive  duty.  The  American  electrical  in- 
dustry may,  indeed,  always  reckon  upon  being  able  to  sell  to  home 
consumers  at  30  per  cent,  less  cost  than  the  German  competing 
industry.  A  striking  case  in  point  is  furnished  by  lamp  carbons, 
which  have  been  radically  affected  by  the  tariff  changes.  Hitherto 
they  have  been  charged  duty  on  the  number  basis,  now  the  duty 
is  reckoned  by  value.  The  apparent  duty  reduction  in 
consequence  works  out  to  a  remarkable  tariff  enhance- 
ment, and  will  be  further  increased  by  the  projected 
German  taxes  on  lighting  materials.  Thus,  arc  lamp  carbons, 
which  have  hitherto  formed  the  largest  item  of  export  to  the 
United  States,  undergo  the  enormous  increase  represented  by  the 
difference  between  5*97  per  cent,  (by  the  old  tariff)  and  45  per  cent, 
of  the  invoice  value  (by  the  new  tariff).  In  this  way,  the  competi- 
tion of  the  German  carbon  industry  on  the  American  market  is  as 
good  as  annihilated.  The  electrotechnical  export  trade  between  the 
United  States'  and  Germany  in  the  last  five  years  progressed  as 
under  : — 


Germany  to  U.S.     U.S.  to  Germany, 
(in  1,000  marks). 


1908 
1909 
1910 
1911 
1912 


1,259 
1,554 
1,554 
1,550 
2,328 


441 
446 

527 
726 
682 


This  means  that  in  the  years  1909  to  1911  the  German  electro- 
technical  industry  barely  held  its  American  goods  outlet  ;  but  from 
1910  to  1912  German  exports  rose  from  1,500,000  to  2,300,000,  or 
about  5i  i  per  cent.,  apart  from  the  considerable  exports  of  carbons. 
The  small  United  States  exports  to  Germany  of  under  a  quarter  of 
a  million  in  the  same  period  may  be  left  out  of  account.  Ground 
has  been  won  in  the  American  market,  in  the  first  place,  by 
carbons,  then  by  glow-lamps,  telegraph  and  telephone  apparatus, 
galvanic  cells,  medical  apparatus  and  reflectors.  Although  the 
totals  may  not  be  very  large,  they  are  yet  evidence  of  the  steady 
German  progress.  But  for  the  chief  export  article,  dynamo 
machines,  the  duty  of  20  per  cent,  is  still  prohibitive,  as  also  before 
and  since  for  other  electrical  products.  To  the  high  tariff  is 
added  the  hindrance  to  the  import  trade  produced  by  the  rigorous 
carrying  out  of  the  regulations  of  the  Customs  Department  by 
the  American  Customs  officials.  The  electrotechnical  industry  of 
the  United  States  may  be  strong  enough  to  ensure  a  continuance  of 
such  a  rigorous  enforcement  of  the  Customs  regulations,  in  which 
case,  notwithstanding  the  lessened  tariff  burdens,  the  German 
electrotechnical  industry  can  hardly  hope  for  any  essential 
progress  in  the  American  market  in  the  future. 

A    Peculiar     Lightning     Stroke.— Our     Norwegian 

correspondent  informs  us  that  during  a  recent  thunderstorn  in 
Norway  a  chimney  of  a  factory  in  the  country  was  struck  by 
lightning.  The  height  of  the  chimney  was  39  m.,  and  it  was 
furnished  with  a  receiving  rod  of  a  length  of  2'6  m.,  which 
waB  connected  with  a  copper  cable  having  a  cross  section  of 
40  sq.  mm.  The  cable  was  fixed  to  the  chimney  by  means  of 
staples,  at  intervals  of  15  m.  from  each  other.  The  earth-plate 
resistance  was  4  ohms.    When  the  chimney  was  struck,  the  rod 


was  not  damaged,  whereas  the  cable  was,  and  also  the  brickwork 
on  the  top  of  the  chimney.  The  lightning  did  not  pass  in  the 
ordinary  course  into  the  earth  through  the  plate,  but  jumped  ovei 
to  the  roof  of  a  brick  house,  which  was  covered  with  zinc  plates 
The  distance  between  the  house  and  the  chimney  was  9  m.,  and  th« 
lightning  followed  the  zinc  roof  over  a  distance  of  11  m.  to  a  zinc 
pipe,  which  served  as  conductor  for  another  9  m.  At  a  distance  o: 
about  1'6  m.  from  the  earth  the  lightning  left  the  zinc  pipe  anc 
passed  through  the  brick  wall  of  the  house,  which  had  a  thicknesi 
equal  to  the  length  of  two  bricks.  On  the  inner  side  of  this  wal 
were  some  copper  rings,  which  were  partly  melted,  and  the  light 
ning  then  disappeared  in  the  iron  skeleton  of  the  building,  whicl 
was  connected  with  a  steam  pipe.  The  water  and  gas  pipes  wer< 
laid  quite  near  the  iron  construction,  but  neither  of  them  showec 
any  traces  of  having  been  struck.  Measurements  were  afterward) 
made,  by  which  it  was  established  that,  apart  from  the  resistanc* 
of  the  earth-plate  to  earth  (4  ohms)  the  iron  construction  had  i 
resistance  of  2C>  ohms,  the  steam  pipe  21  ohms,  the  water-pipei 
2'1  ohms,  and  the  gas-pipes  0'9  ohm.  to  earth. 

Where  the  lightning  had  followed  the  zinc  pipe,  the  parts  o 
which  were  connected  in  the  ordinary  way  by  the  end  of  one  beinf. 
put  into  the  other,  ^he  interior  ends  of  the  pipe  had  been  foldet 
or  curled  together,  while  the  exterior  ends  had  either  burst  or  beei 
torn  up.  This  may  very  likely  have  been  caused  by  the  snddei 
and  enormous  pressure  of  air,  or  possibly  by  the  evaporation  o 
water,  which  may  have  been  present  between  the  ends  of  the  pipe 

It  is  very  remarkable  that  the  lightning,  instead  of  passing  t< 
earth  through  the  conductor  which  offered  least  resistance,  jumpe< 
to  the  roof  and  followed  a  path  where  the  resistance  was  consider 
ably  larger. 

A  further  examination  of  the  coppericable  showed  that  in  man; 
places  it  must  have  been  heated  up  to  the  melting  point,  or  abou 
1,000°  C.  From  this  we  may  be  able  to  get  an  idea  about  th< 
strength  of  the  current,  provided  that  a  certain  time  for  the  dis 
charge  is  assumed.  This  may  post  ibly  have  varied  between  003  am 
0"001  of  a  second.  If  now  the  specific  heat  of  the  copper  is  pu 
at  012,  and  the  specific  resistance  at  0'05,  one  will  gjet  as  a  resul 
about  20,000  amperes  on  the  basis  of  a  discharging  time  of  0  01 
second,  and  about  100,000  amperes  on  the  basis  of  0"001  second. 

It  is  not  often  that  there  is  an  opportunity  of  following  am 
tracing  the  path  of  lightning  so  c'osely  as  has  been  done  in  thi 
case,  and  it  may  be  regarded  as  beyond  doubt  that  if  many  sucl 
observations  were  made,  and  it  were  possible  to  calculate  the  effec 
of  lightning  by  means  of  figures,  this  might  become  of  immens 
importance  in  showing  the  way  towards  mastering  one  of  th 
most  powerful  and  irresponsible  forces  of  Nature,  the  electricit; 
of  the  air. 

Copper. — The  end  of  the  year  finds  stocks  still  holding 
up  against  numerical  exhaustion.  English  stocks,  as  shown  b; 
Messrs.  Merton's  statistical  circular,  were  reduced  by  485  tons 
while  French  increased  by  705  during  December.  European  supplie 
lost  480  tons,  but,  on  the  other  hand,  if  Holland  and  Germany  b 
included,  there  is  a  considerable  gain  of  2,763  tons,  from  which  i 
may  be  inferred  that  the  commercial  countries  are  laying  in  wha 
the  others  give  out.  Supplies  from  North  America  during  th 
month  were  well  up  to  the  average  quantity,  from  Spain  the  same 
Chile  shipments  are  high,  Australian  rather  below  the  averagi 
Total  deliveries  are  still  a  reasonable  figure  (43,698),  representini 
average  business,  higher  than  in  the  two  preceding  December! 
American  supplies  during  November  increased  by  the  noteworth 
figure  of  6,859  tons.  In  the  face  of  this,  the  steadiness  of  the  pric 
is  not  astonishing.  The  world's  supply  at  the  end  of  Novembe 
was  42,877  tons,  an  increase  of  6,989  tons  on  the  quantity  for  th 
end  of  October. 

Educational  Notes. — Imperial  College  of  Sctexo 
and  Technology  ;  City  and  Guilds  (Engineering)  Collegi 
— Advanced  Courses  of  Instruction  will  be  given  in  the  "  Principle 
Design  and  Manufacture  of  Electro-Magnetic  Machinery  an 
Transformers,  (Including)  The  Organisation  of  Electrical  Mam 
factories,"  by  Dr.  S.  P.  Smith  ;  and  in  "Rotary  Converters,"  b 
Prof.  Miles  Walker.  Both  courseB  commence  in  February.  Sc 
our  advertisement  pages. 

(dBattersea  Polytechnic. — As  alreadyannounced,  a  course  o 
Advanced  Lectures  on  (ienerating  Stations,  by  Mr.  W.  II.  Patchel 
has  been  arranged  for  Mondays,  from  January  19th  to  Februar 
16th.     Free.     Particulars  are  given  in  our  advertisement  pages. 

Institution    and    lecture     Notes.  —  Nottinohai 

Society  op  Engineers. — In  the  syllabus  for  the  1914  session,  th 
followingpapersareannounced  : — January  14th,  "Brush-Ljungstroi 
Steam  Turbine,"  by  Mr.  Lloyd  Evans  ;  February  1  Ith,  "  Defectiv 
Boiler  Mountings,"  by  Mr.  F.  W.  Siseon  ;  March  11th,  "  Utilisatio 
of  Exhaust  Steam  and  the  Approximate  Cost  of  Producing  Ele< 
trical  Energy  therefrom,"  by  Mr.  W.  C.  Mountain. 

Wireless  Society  op  London. — A  meeting  of  this  society  wi 
be  held  at  the  Institution  of  Electrical  Engineers  on  January  21i 
at  8  p.m.,  when  an  address  illustrated  by  experiments  will  be  give 
by  the  President,  Mr.  A.  A.  Campbell  Swinton. 

At  the  meeting  of  the  Birmingham  Local  Section  on  Wednei 
day,  a  paper  was  read  by  Mr.  B.  Welbourn  on  "British  Practice  i 
the  Construction  of  High-Tension  Overhead  Transmission  Lines 
The  discussion  was  closed. 

Appointments  Vacant. — Engineer-in-charge  for  Dai 
lington  Corporation  (£2)  ;  works  engineer  and  shift  engineer  f( 
Wednesbury  Corporation  electricity  department ;  mains  assistai 
for  Rawtenstall  Corporation  (35s.).  Particulars  are  given  in  ot 
advertisement  pages. 
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Electricity    »n    British    Warships.    Too   late  f<>r 

Inclusion  in  out   "  Correspondence  oolumna,   the   following 

Iuih  oome  i"  hand  on  thi     ibj  :  with  In  oneol  >  in  leadi 

to-tiny  : — 

i/.v  II. M.S.  Tnrtnoible.) 

"As  one  who  has  for  many  yean  tried  to  fjel  shipowners  to 

appreciate  the  tnanj   n    :  whloh    are  to  be  made  by    the 

n.se  of  eleotrioal  power   both  for   main  propulsion   and  for  the 

driving  Of   auxiliary    machinery   on    ships,   and     knowing   also  the 

diffloultiea  which  a  ihipowner  has  to  meet,  In  ooming  to  tho  con- 
clusion to  a  iiower,  owing  to  statements  made  against 

it  (  for  reasons  best  known  to  themselves)  in  the  PretS,  and  before 
the  Institution  of  Naval  Architects  and  other  Places,  I  view  with 
alarm  the  published  announcement  in  the  /'nil  Malt  Gazette  on 
December  :11st  last,  with  regard  to  H.M.S.  Invincible  to  the  effect 
that  after  five  years  of  devotion  of  money  and  time  to  perfect  it, 
the  electrical  gun  operating  gear  is  to  be  now  replaced  with 
hydraulic.  Considering  that  the  experience  of  electrical  (run 
operation  is  limited  in  this  country,  compared  with  the  magnilicant 
work  done  on  foreign  ships  with  eleotrioal  driving,  and  the  tact 
that  the  new  Russian  ships  are  to  be  so  fitted  (with  their  recent 
actual  practical  'war'  experience),  if  the  matter  were  not  so 
serious  tor  its  ultimate  effect  ,OQ  the  Merchant  Marine,  this  con- 
clusion by  British  Admiralty  officials  would  be  the  very  height  of 
early  Victorian  humour. 

''I  can  quite  understand  the  position  ;  I  have  no  doubt  that  'no 
hits  '  causes  discontent  amongst  the  gunnery  men,  and  there  is 
no  love  lost  between  the  two  competing  departments  of  the  Navy, 
<v.,  the  torpedo  and  the  gunnery  departments.  It  seems  so 
out  of  date  and  fossilised  to  allow,  by  red  tape  Whitehall 
officialism,  the  gunnery  department's  electrical  power  to  come 
under  the  torpedo  department.  Yet  when  hydraulic  power  is 
put  in,  the  whole  lot  comes  under  the  officers  and  men  of  the 
gunnery  department,  an  arrangement  (not  the  only  one)  which 
is  the  laughing-stock  of  the  naval  officers  of  the  European  and 
American  Continents,  and  for  which  the  British  people  have  to 
pay. 

"  What  is  to  me  so  amusing  is  that  a  number  of  early  Victorian 
officials  and  other  things  on  half-pay  (some  in  Parliament  at  £400 
a  year),  who  know  more  about  dead-reckoning,  tar-buckets  or 
marline-spikes,  are  directing  affairs,  and  even  although  they 
have  not  the  slightest  knowledge  of  even  the  fundamental  features 
of  modern  electrical  power  engineering,  they  condemn  or  support 
anything  new  like  '  bulls  in  china  shops.' 

"  Considering  that  electrical  driving  has  been  found  so  satisfac- 
tory in  other  Navies,  a  list  of  which  I  give  below,  it  will  be  seen 
that  with  proper  design  and  application  electric  driving  is  a  well- 
tried  and  successful  feature  of  gun  and  turret  operation  on  ships 
of  war.  As  far  as  I  have  been  able  to  ascertain  from  official 
records  the  following  countries  have  secured  the  advantages  and 
efficiency  that  are  consequent  upon  its  use  : — 

United  States  of  America 32  ships 

„                     ,,                       E.S.  Jupiter  (main  propulsion) 

Germany      30  ships 

France          36     „ 

Austria         .'         14     ,, 

Russia           14     „ 

Japan            18     „ 

Italy 9    „ 

Greece  several    ,, 

Chile „ 

Brazil            ,,        „ 

China            „         „ 

Argentine ,,         „ 

Spain „         „ 

Great  Britain          4     „ 

"  It  will  be  noticed  that  progressive  France  tops  the 
numbers,  followed  by  the  U.S.A.,  and  Germany,  countries  to  whom 
Great  Britain  can  confidently  look  for  acute  competition  both 
from  a  naval  as  well  as  a  mercantile  service  point  of  view. 

"  Is  the  dignity  of  the  profession  of  electrical  power  engineering 
to  stand  this  i  Are  we  going  to  sleep  over  it  1  or  are  we 
going  to  do  the  right  thing  now  we  have  the  chance,  i.e.,  make 
public  protest  1 

"William  P.  Durtnall,  M.I. Mar. B." 

X-Rays  and  Cancer. — In  a  paper  read  before  the 
Rdntgen  Society  on  Monday,  Dr.  Jean  Clunet  dealt  with  the 
"  Histological  Changes  produced  by  X-rays  on  Animal  Tissues,'' 
showing  the  effects  produced  respectively  by  strong  and  mild  doses, 
and  explaining  the  action  of  the  rays  in  cases  of  cancer.  The 
paper  was  regarded  as  a  valuable  addition  to  knowledge  on  the 
subject. 

Electricity  in  Agriculture. — In  the  Electrical  World 

of  December  13th,  Dr.  H.  G.  Dorse  y  describes  experiments  made 
near  Dayton,  Ohio,  to  discover  the  effect  of  electricity  and 
artificial  illumination  on  the  growth  of  plants.  Plot  No.  1  was 
excited  with  high-frequency  currents  from  a  small  Tesla  coil, 
wires  being  strung  over  the  soil  at  a  height  of  15  in.  The  stimula- 
tion was  applied  for  one  hour  morning  and  evening  at  10,000  volts, 
and  about  200,000  cycles  per  second.  Plot  No.  2  was  illuminated 
with  a  100-watt  tungsten  lamp  with  ruby  bulb  three  hours  a  day. 
Plot  No.  3  was  similarly  treated  with  a  Cooper  Hewitt  mercury- 
vapour  lamp,  and  Plot  No.  4  was  ueed  as  a  control.  Plot  No.  5 
was  sprinkled  with  partly  electrolysed  water,  and  Nos.  6  and  7 
were  traversed  by  weak  alternating  and  direct  currents. 


The  plol  ml 
[noreaic  In 

for  radlshe    and  nkling 

system  provi  d  •■■■  01 

plOl    H  il  li   I  '  •    ■       -I  rol  plot,  tbl  P   wan 

7.".   pei  irtbet 

experiment*  at  the  timi  i  but 

latin  on  wires  were  erected  over  a  i\< 

ami   were   charged    up  bo    50,000  boon    daily. 

Owing   to    the  delay  in    getting   to    work,  only  qualits 

were  obtained,  bnl  those  indicated  •  probal  .lit  of 

about  20  per  cent.  :  — 

i  ioc  Hi i .-.I i, I.* .- .  ■  use. 

S,        PUll  ■■!. 

Radishes  110  plants  delected  Mot  I,  ruby  metearj    Plot  t 

nt  random; :  ia<  light.  rapoor.    OODlrol.  iprlnkllng. 

Total  plant  weight,  am.       ..  J6670  187*80  100-80     i 

Edible  portion,  cm.  188-80  r>7  40  M-90       7iio 

Tops  and  leaven,  gm.    .  I90'80  7.'.  70  i  :,:■(>       8500           1180 

Roots,  gm 9-80  470  B-80        880           8-00 

Lettuce    (10   plants    selected 

at  random) : 

Total  plant  weight,  gm,       ..  M'OO  woo  w;  no      1610 

Kdlble  portion,  gm 0(170  47;iO  80-30        II  BO           WJB 

Roots,  gm DUO  r.-ao  8'                             :i  10 

Throughout  the  article  the  author  makes  no  reference  to  prior 
work,  and  the  fact  that  he  is  repeating  experiments  carried  out  by 
Sir  <  (liver  Lodge  years  ago  appears  to  be  unknown  to  him. 

"The  Electric  House"  at  Birmingham.— The  Elec- 
tric Supply  Publicity  Committee  are  exhibiting  "The  Klectric 
House"  at  Birmingham,  from  January  12th  to  ltith,  the  week  of 
the  Birmingham  and  Midland  Institute  Conversazione.  This  exhibit 
is  substantially  a  replica  of  La  M»ison  Electrique  shown  with  such 
great  success  at  the  recent  Ideal  Home  Exhibition.  The  Bir- 
mingham Corporation  Electricity  Department,  which  is  interested 
in  this  exhibit,  is  to  be  congratulated  upon  its  enterprise  in 
adopting  this  means  of  popularising  the  uses  of  electricity.  Bir- 
mingham is  the  first  provincial  City  in  which  this  particular 
exhibit  will  be  shown.  If  the  popular  interest  there  is  anything 
like  that  shown  at  Olympia,  we  imagine  that  the  house  will  seive 
for  many  other  centres  too. 

An  Edison  Enjrine  Starter  ? — The  last  American  mail 
brings  the  news  that  Mr.  Thomas  A.  Edison  is  interesting  himself  in 
the  subject  of  electric  engine  starters  for  petrol  motor-cars,  and 
that  he  is  at  work  on  a  design  which  will  be  more  an  integral  part 
of  the  car,  and  less  an  applied  adjunct,  than  many  of  those  at 
present  on  the  market. 


OUR    PERSONAL    COLUMN. 

Die  Editors  invite  electrical  engineers,  whether  connected  with  the 
technttal  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tram  ii/i  ;/  and  railway  officials,  to  heep  readers  of  the. 
Electrical  Review  posted  as  to  their  movements. 


Central    Station    Officials.— Mr.  F.  L.  Pedley,  of 

Bingley,  has  been  appointed  chief  engineer  for  the  Bingley  U.D.C. 
electricity  sub-station. 

The  Derby  T.C.  has  appointed  Mr.  W.  L.  Webb,  as  electricity 
showroom  attendant. 

Tramway  Officials. — The  Tramways  Committee  of 
the  Salford  Town  Council  has  adopted  the  following  recommenda- 
tions of  the  Special  Sub-Committee  re  traffic  arrangements  :  (a) 
That  the  minimum  salary  of  the  traffic  superintendent  be  fixed 
at  £200  per  annum,' with  two  advances  of  £20  and  one  of  £10  at 
intervals  of  two  years,  to  a  maximum  of  C250  per  annum.  (A) 
That  Mb.  W.  Blakemore  be  promoted  to  the  position  of  traffic 
superintendent  as  from  January  1st,  1914.  (<•)  That  Mr.  C.  F. 
Ellwood  be  promoted  to  the  position  of  chief  clerk  of  the  traffic 
staff  at  a  commencing  salary  of  £140  per  annum,  with  biennial 
increases  of  £15  toamaximumof  £200  per  annum.  The  appoint- 
ment is  also  to  date  from  January  1st.  (<0  That  the  salary  of  Mr.  \V. 
Billington,  chief  clerk  of  the  general  staff,  be  increased  from  £  170 
to  £190  per  annum,  with  biennial  advances  of  £20  to  a  maximum 
of  £250  per  annum,  and  that  the  minimum  salary  of  future 
holders  of  this  position  be  fixed  at  £lt>9  per  annum,  with  four 
advances  of  £20  and  one  of  £10,  at  intervals  of  two  years,  to  a 
maximum  of  £250  per  annum,  (f)  That  the  salary  of  Mr.  H. 
Richardson,  permanent  way  superintendent,  be  increased  from 
£200  to  £220,  with  advances  of  £20  and  £  1 0  every  two  years 
to  a  maximum  of  £250  per  annum.  Minimum  amount  to  future 
holders,  £200,  to  a  maximum  of  £250.  (/  )  That  the  salary  of 
Mr.  R.  Chadwick,  car  depot  superintendent,  be  increased  from 
£180  to  £195,  with  biennial  advances  of  £15  and  a  10,  to  a  maxi- 
mum of  £220  per  annum.  Minimum  salary  to  future  holders, 
£160,  with  biennial  increases  of  £15  to  £220.  (,/)  That  the  salary 
of  Mr.  H.  WESTON,  overhead  equipment  superintendent,  be 
increased  from  £lti0  to  £  175  per  annum,  with  biennial  advances  of 
£15  and  £10,  to  a  maximum  of  £200  per  annum.  Minimum 
salary  to  future  holders,  £160  to  £200. 

The  Reading  T.C.  on  January  1st  decided  to  increase  the  salary 
of  Mr.  G.  F.  CRAVEN,  engineer  and  manager  of  the  tramways 
undertaking,  from  £400  to  £600 a  year,  by  annual  increments  of 
£50.  A  motion  that  the  salary  be  raised  to  £450  only  was  rejected 
by  29  votes  to  i. 
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General. — Mn.  Guy   Oalthrop    has    been    appointed 

general  manajrer  of  the  I.,  and  X.W.  ltailway. 

Last  week  Mil.  S.  A.  BoTJSTEAD.  of  Walktlen,  near  Manchester, 
retired  from  the  service  of  the  Lancashire  and  Yorkshire  Rail- 
way Co.,  as  telegraphs  inspector,  after  beini*  in  their  service  for 
44  years.  He  was  presented  by  his  colleagues  with  a  purse  of 
pold  and  a  f> old-mounted  walking  stick,  suitably  inscribed. 

Regret  has  been  occasioned  by  the  retirement  of  Mk.  ffn. 
Em hott,  of  the  telegraph  department  at  Burn'ey  Post  Office,  after 
48  years'  service.  Mr.  Euintott  first  joined  the  old  Magnetic  Co. 
before  the  Government  took  over  the  telegraphs.  His  present 
official  position  is  superintendent  of  telegraphs  and  telephones. 

Mn  A.  A.  Kino,  who  ha*  been  chi°f  representative  for  the  firm 
of  G.  Straus  .v  Co.,  Ltd.,  211,  Tpptr  Thames  Street,  London.  E.C., 
for  the  past  ll'  years,  has  been  appointed  a  director  of  the  company, 
with  a  seat  on  the  board.  He  will  still  continue  to  represent  them 
in  the  country. 

Obituary. — The  death  took  place  on  December  31st  of 
Mb.  Abraham  Pint;  way,  electrical  engineer,  of  12(>,  Hall  Ings, 
Bradford.  About  18  months  8go  the  deceased  gentleman  had  a 
stroke,  from  which  he  never  fully  recovered,  and  this  was  the 
eventual  cause  of  his  death.  He  died  at  his  residence,  91,  Green- 
wood Terrace,  St.  Margaret's  Road,  Bradford.  Mr.  Ridgway  was  a 
well-known  local  electrical  engineer,  his  premises  being  situated  in 
the  centre  of  the  city,  and  amongst  the  huge  wool  warehouses  for 
which  Bradford  is  noted.  He  had  been  in  business  about  nine 
years,  and  the  concern  will  now  be  carried  on  on  behalf  of  the 
widow  by  the  deceased's  three  sons. 

Mb.  P.  J.  Hunn, — The  death  is  announced,  after  two  months' 
painful  illness,  of  Mr.  F.  J.  Budd,  of  Little  Heath,  Old  Charlton, 
S.E.,  late  chief  of  the  O.C.  department  of  Messrs.  Siemens  Bros, 
and  Co  ,  Ltd.,  of  Woolwich.  Deceased  was  49  years  of  age,  and 
was  a  leading  member  of  the  Union  Waterloo  Lodge  of  Free- 
masons 

We  regret  to  learn  of  the  death,  on  the  1st  in&t.,  from  pneumonia, 
of  Mr.  \V.  W.  Alston.  Mr.  Alston  held  the  position  of  chief 
assistant  electrical  engineer  to  the  West  Bromwich  Corporation  for 
the  past  nine  years,  and  previously  he  had  seen  service  under  the 
Bury,  Oldham  and  Bermondsey  Councils. 


NEW    COMPANIES    REGISTERED. 


Electric  Mirror  Publicity,  Ltd.  (132,987).— This  com- 
pany was  registered  on  December  SSra,  with  a  capital  of  £'600  in  £1  shares,  to 
carry  on  the  business  indicated  by  the  title,  and  ihat  oi  mechanical  and 
electrical  engineers,  fouudeis,  etc.  The  subscribers  iwith  one  share  each) 
are  :— G  Reiche,  Hendara,  Dunoon  Road.  Foiest  Hill,  O.K.,  secetaiy  ;  A.  J. 
Clarke,  127,  Abbeville  Koad,  Ulapham  Hark,  8.W.,  secretary.  Private  com- 
pany. Table  "  A  "  mainly  applies.  Kegistercd  tffice,  122,  Southampton  Row, 
W.C. 

Edwards  &  Armstrong,  Ltd.  (132,98(i).— This  company  was 
registered  on  December  23rd,  with  a  capi'al  of  £10, COO  in  £1  shares,  to  take 
over  the  business  of  electneal  and  mechanical  engineers  carried  on  by  J.  H. 
Edwards  and  A.  L.  Stephens  at  127,  Victoria  Street,  Bristol,  as  "Edwards 
and  Armstrong."  The  subscribers  (with  one  shate  each)  are  :  J.  H.  Edwards, 
127,  Victoria  htreet,  Bristol, electrical  engineer;  A.  L.  Stephens,  127,  Victoria 
Street,  Bristol,  electiical  engineer.  Private  company.  The  number  if 
directors  is  not  to  be  less  than  two  or  more  than  five;  the  llrst  are  J.  B. 
Edwarlsand  A.  L.  Stephens  ;  qualification,  £100._  Registered  by  Jordan  and 
Sons,  Ltd.,  116-17,  Chancery  Lane,  W.C. 

National   Wire  Manufacturing  Co.,  Ltd.  (132,996).— This 

company  was  registered  on  December  23rd,  with  a  capital  cf  A'!2,t,00  in  £1 
shares,  to  carry  on  the  business  of  engineers,  wire  urawers  ard  workers, 
galvanisers,  wire  rope  manufacturers,  cable  makers,  tube  drawers,  cycle 
manufacturers,  &c.  The  subscribers  (with  one  share  each)  aie:  R.  D. 
Conner,  5,  Neston  Avenue,  \\  ithington.  Manchester,  ei  gu.cer;  R.  P.  Slingcr, 
:i:s,  Bmedley  Road,  Cbectbam  Hill,  Manchester,  tu'inur;  J.  C  Jones, 
Bed  land  House,  Witbington,  Manchester,  gentleman;  W.  Ri  yle,  1  restwicb, 
Manchester,  gentleman;  J.  B.  Jones,  Redland  txi  use,  WrtbingtOD,  Mar- 
Chester,  gentleman;  Miss  K.  F.  Jolis,  Redland  Pnuse,  VvithlDgton,  Man- 
chester; Mrs.  E.  M.  Conner,  5,  Nesti  n  Avuuue,  vV  ithington,  Manchester, 
Private  company.  The  number  of  directors  is  not  to  be  less  than  three 
or  more  than  seven;  the  first  are  R.  D.  Conner,  R  P.  Slinger,  .).  C.  Jones 
and  W.  Boyle,  each  of  whom  rnnv  retain  tffice  while  holding  1.0(0  shares; 
secretary,  It.  D.  Conner.  Registered  office,  Mom  ail  Koad,  Newton  Heath, 
Manchester. 

Pitter's  Ventilating  and  Engineering  Co.,  Ltd.  (132,967). 

— This  company  wai  registered  on  December  22nd,  with  a  capital  of  £30,100 
in  £1  shares  (12,000  preferred  participating),  to  carry  <  n  tbe  business  of  iron- 
founders,  mechanical  and  electrical  engineers,  &c,  and  to  acquire  frcm 
Pittcr's  Patents,  Ltd.,  certain  exclusive  ncencr  s  in  respect  of  improvements 
in  the  construction  of  propellers  as  app  fed  to  ventilating.  The  subscribers 
(with  one  preferred  participating  share  each)  are  :--  The  Hon.  Scht  in t erg  c 
Trefoil  ;    '.ktr;    P.  (;.  Ciegg,  ;0,  Bishops- 

gate,  E.G.,  accountant ;  \* .  C.  Pltter,  :  3.  Nighui  gale  Vale,  Woolwicl.  H.K., 
engine)  r.  Private  company.  The  number  ol  uuectors  is  not  to  be  less 
than  two  or  more  than  st  ven  ;  the  BtBt  are  the  Hon.  Schomherg  C.  Trefui  is, 
P.  8.  Clegg  and  W.  C.  fitter;  remuneration,  £100  each  per  annum  it  ban  man, 
£150).     Registered  by  Francis  &  Johnstn,  10,  Great  WmchciUr  btrtct,  E.C. 

It.  Herbert  ft  Co.,  Ltd.  (133,085). — Thta  company  was. 
registered  on  Dm  ml  ei  8  lib,  with  a  capital  of  £1,000  in  £1  shares,  to  take 
over  the  business  carrn  u  on  at  0,  Mam  n  Road,  Brixton,  ar.d  33,  St.  Martin's 
Road,  Stockwell,  8.W.,  byR.  N.  Herbert,  as"  R.  Heibert  &  I  o  ,"  and  to  carry 
on  the  business  of  electrical  and  motor  engineers  and  manutacturers  of,  and 
dealer"  in,  motor  requisites,  transformers,  arc  and  rnctal-llltimcni  lamps,  bells, 
fans,  Ac.  Tbe  subscribers  arc  :  — R.  N.  Herbert,  88,  St.  Martin's  Road,  Stock- 
well,  S.W.,  electrician,  Ac;  J.Hall,  7H,  Devonshire  Road,  Palmer's  Ureen, 
N.,  builder  and  dccoiator.  Private  company.  The  number  ol  directors  is  not 
to  be  less  than  two  or  more  than  five  ;  the  first  are  R.  N.  Hetbett  and  J.  Hall. 
Registeicd  (ll.ee,  (',,  Station  Road,  Brixton,  H.W. 


Pardon    k   Carpenter,   Ltd.    (133,078). — This  company  was 

registered  on  December  30th,  with  capital  £2,002  in  £1  shares,  to  take  over 
the  business  of  electrical  engineers  carried  on  by  U.  R,  Fardon  and  C.  A. 
Carpenter,  at  4,  Maidenhead  Court,  and  8  and  9,  Glasshouse  Yard,  Aldersgate 
Street,  EC,  as  "Fardon  &  Carpenter."  Tho  subscribers  (with  one  share 
each)  are  :— G.  R.  Fardon,  148,  Percy  Road,  Shepbeid's  Bush,  electrical 
engineer;  C.  A.  Carpenter,  140,  Dalmally  Road,  Addiscombe,  Croydon, 
electrical  engineer,  private  company  ;  the  first  directors  are  G.  R.  Fardon 
0,  A.  Carpenter,  and  E.  J.  Saudbam  (all  permanent);  qualification 
E,  J,  Sarulliam),  £300;  remuneration  of  two  first-named  direotois  £156  each, 
per  annum.  Registered  by  Lydall  &  SonB,  87,  John  Street,  Bedfoid 
Row,  W.C. 

Mansfield  Engineering  Co.,  Ltd.  (is:l,0l7).— The  company  was 

registered  on  December  21th,  with  a  capital  of  £10,000  in  £1  sbareB,  to  take 
over  tbe  business  of  mechanical  and  electrical  engineers,  machine  and 
engineering  tool  makers,  boilers  makers,  iron  and  brassfounders,  &c,  carried 
on  by  J.  W.  Houtton  and  C.  A.  Houftt  n  at  Mansfield  and  elsewhere  as  the 
Mansfield  Engineering  Co.  The  subscribers  (with  one  shate  each)  are  : — 
J.  W.  Huufton,  Woolerina,  The  Park,  Mansfield,  engineer;  C.  A.  Houfton, 
Parkside,  Mansfield,  engineer.  Private  company.  The  number  of  directors 
is  not  to  be  less  than  two  or  more  than  five,  the  first  are  J.  W.  Houfton  and 
O.  A.  Houfton  ;  qualification,  250  shares.  Registered  office,  Recreation  Street, 
Mansfield,  Notts. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Coatbridge  and  Airdrie  Electric  Supply  Co.,  Ltd.— Charge 

on  the  compauy's  undertaking  and  property,  present  and  future,  including 
uncalled  capital  and  Coatbridge  and  Airdrie  undertakings  and  herein  of 
certain  agreements,  4c,  dated  December  18ib,  193,  to  secure  £2,500. 
Holders  :  County  of  London  Electric  Supply  Co.,  Ltd.,  Mtorgate  Court,  Moor- 
gate  Place,  E.C. 

Ferranti,  Ltd.  (83,718).— Capital,  £130.000,  in  60,000  pref., 
60,000  ord.  and  1O.0C0  def.  shares  of  £1  each.  Return  dated  November  10th, 
1913.  63,374  pref.,  60,000  ord.  and  10,000  def.  shares  taken  up,  £123,874  con- 
sidered as  paid.     Mortgages  and  charges  :  £145,762  10s.  Id. 

United  Electric  Tramways  Co.  of  Caracas,  Ltd.— Capital, 

£200,000  in  £1  shares.  Return  dated  November  13th,  1913.  170  000  shares 
taken  up,  £7  paid,  £169,993  considered  as  paid,  Mortgages  and  charges: 
£165.750. 

Davis  &  Clark,  Ltd. — Debentures,  charged  on  the  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital, 
dated  December  19th,  1913,  to  seoure  £235,  have  been  filed.  Holder:  A.  A. 
Barnes,  20,  Hamsell  Street,  E.C. 

Cleveland  and  Durham  Electric  Power  Co.,  Ltd.  (89,639). 

—Particulars  of  £225,000  ^second  debs.,  created  8(  ptember  29th,  1918,  filed 
pursuant  to  Sec.  93  (8)  of  the  Companies'  (Consolidation)  Act,  1908,  the  whole 
amount  being  now  issued.  Property  charged  :  The  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital.    No  tiustees. 

W.  A.  Stevens,  Lid. — A  memorandum  of  satisfaction  in  full 
on  November  25th,  1913,  of  debs,  dated  August  7th,  1912,  securing  £5,000,  lias 
been  filed. 

Cleveland    and    Durham    Electric    Power    Co.,    Ltd.— A 

memorandum  Lf  satisfaction  in  lull  ()i)  on  December  15tb,  1913,  of  mortgage  or 
charge  dated  August  10th,  19G7,  securing  an  amount  net  exceeding  £5,000;  iM 
on  December  19tb,  191B,  of  deb.  dated  December  11th,  1913,  of  deb.  dated 
December  11th,  1907,  securing  £100,0(0;  ())  on  same  dste,  of  deb.  daicd  Search 
31st,  1909.  securing  £10,000;  (ri)  on  ssme  date,  of  deb.  dated  December  11th, 
1907,  sec  urii  g  £E.,000;  and  «■>  on  same  date,  of  seer  nd  mortgage  debs,  bearing 
various  oates,  frcm  Octcber  5tb,  1908,  to  July  24th,  1911,  securiLg  £215,000,  have 
been  filed. 

Liverpool  District  Lighting  Co.,  Ltd.— A  memorandum  of 

Batislaction  in  full  on  December  24tb,  1913,  ol  di  bs.  dated  October  13th,  1911, 
and  February  9ih,  1910,  securing  £2,(00  Brd  £(i,0CO  lespectively,  baa  been 
riotitiid.  Particulars  <  f  £15,('(0  aebs.,  creaied  1  comber  24tb,  1913,  also  filed, 
pursuant  to  Sec.  93  (3)  ol  ihe  Cl  mpanies'  (C  onsclidaticn)  Act,  1918,  the  whole 
amount  being  new  issued.  Pripiny  charged:  Tbe  company's  undertaking 
and  property,  inc  udmg  uncalled  capital.    No  trustees. 

British  Prometheus  Co.,  Ltd.—  1'articnlars  of  £6,000  second 

debentuies,  created  bep.eu  ber  )7ib,  19)3,  hied  pursut  nt  to  Sec.  98  (8)  of  the 
Companies' (Cot  solidat ion)  Act,  H08  ;  the  amount  of  the  present  issue  being 
£3,000.  Property  charged:  The  company's  undenakirg  and  property 
present  and  future,  including  uncalled  and  unpaid  capital.     No  trustees. 

Keynsham  Electric  Light  and  Power  Co.,  Ltd.—  Parti- 
culate of  £t,E00  third  debentures,  created  December  16th,  I8l8,  tiled  pursuant 
to  Sec.  98  (3)  (  f  the  Companies'  (Consolidation)  Act,  1908  ;  the  amount  of  the 
present  issue  being  £1,(K0.  Properly  charged:  The  cc  mpany's  ui.rii  itakmg 
and  prrperty,  present  and  future,  including  uncalled  capital,  and  fout 
messuages  situato  at  Keynsham,  bom.    No  trustees. 

Uosport    and    Alverstokc     Electric    Lighting   Co.,    Ltd. 

(88,698).— Capital,  £5,0i  0  in  £10  shares..  Return  dated  Dec  tuber  5th,  1913, 
AU  shareB  taken  up.     £5,000  paid.     Mortgages  and  charges  :  Nil. 

Tramways    (M.E.T.)    Omnibus    Co.,    Ltd.— Particulars    of 

debs.,  for  an  amouut  not  exceeding  tbe  issui  d  capital  tor  the  time  being 
created  by  resolutions  of  January  22i  d,  1912,  and  December  L6tl 
Becured  by  trust  deeds  dated  March  11th,  1912,  and  December  24ili,  1918, 
filed  pursuant  to  I- ec.  93  |3)  ol  the  Companies'  (Consolidation)  Aot, 
•  mount  of  the  present  isbue  being  £100,0U0,  ranking  /mi  i  paMu  with  £100,00C 
deb.  stock  already  isBticd.  property  charged:  19s.  per  share  uncalled  on 
200,000  shares  and  company's  undertaking  and  other  property,  present  and 
Ttustces:  Kieetrie  and  General  investment  Co.,  Ltd.,  1  and  2,  Ureal 
Winchester  Street,  E.C. 

Hampshire    Liulil    Railways   (Electric),  Ltd.  (52,664).— 

Capital,  £1,000  in  £10  shares.  Return  dated  December  5th,  1913.  All  sbarei 
taken  up.     £1,000  paid.      Mortgages  and  charges:  Nil, 

Dclagoa  Bay    Development   Corporation,  Ltd.  (76,099).— 

Return  dated  November  14th,  1913.  Capital,  £166,300  in  10s.  shares,  267,401 
shares  taken  up,  £88,700  paid,  £46,000  considered  as  paid.  Mortgages  am 
charges:  £195,200. 
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CITY    NOTES. 


Buenos  Ayres  Port  and  City  Tramways,  Ltd. 

Me,  Q.  Kitohin  presided  at  the  meeting  of  thisoompany  held  at 
Salisbury  House,  B.O  on  Deoembei  I  nth.  He  said  that,  last  year 
thoy  hail  no  reason  to  anticipate  bo  lamentable  a  report  as  bad  been 
[■sued,  oonsequent  upon  the  enormons  rise  In  the  already  heavy 

rates  of  working  oosts.  Messrs.  .1.(1.  Wliiti-  ,\  Co.,  Ltd.,  prepared 
a  bulky  report  upon  tho  physical  and  general  Conditions  of  I  lie- 
property.  Tho  receipts  had  increased  by  £5,507,  but  on  the  debit 
side  of  the  revenue  account  was  the  enormous  increase  of  £16,186 
in  maintenance  and  repairs — permanent  way,  42,136;  electrical 
equipment,  £<;73  ;  anil  curs  and  car  bodies  the  astonishing  amount 
of  412,361.  In  the  previous  year  severe  inundations  injured  their 
permanent  way,  damaged  car  motors,  and  held  up  the  traffic,  and 
they  were  told  that  such  floods  were  unprecedented.  There  seemed 
reason  to  suppose  that  they  might  be  of  frequent  occurrence. 
The  receipts  increase  was  about  Kj  por  cent.,  and  tho  expense 
orease  12  per  cent.  The  actual  loss  on  working  was  £1,1  IK.  It 
was  impossible  to  look  at  the  figures  without  coming  to  the  con- 
clusion that  there  must  have  been  grave  neglect  on  the  part  of  the 
management  in  Buenos  Ayres  to  have  led  to  such  a  disastrous 
result,  so  different  from  what  they  were  given  to  expect  if  a  free 
hand  were  given  to  those  in  control.  ft  was  as  vet  too  early  to 
judge  what  would  be  the  result  of  the  new  management  when  it 
should  have  had  time  to  make  itself  felt.  The  current  year's 
returns  were  showing  a  distinct  improvement  on  those  of  the  latter 
part  of  1912,  but  were  not  such  as  to  hold  out  any  immediate  hope 
of  sufficient  improvement  in  the  financial  circumstances  to  give 
confidence  in  the  company's  future.  The  chairman  referred  to 
the  exceptional  difficulties  under  which  the  concern  was  worked. 
Dr.  M.  Lacroze  and  Mr.  J.  B.  White  were  going  to  Buenos  Ayres  to 
examine  into  the  condition  of  the  property,  and  to  consult  with 
the  local  committee,  and  when  the  shareholders  met  next  June  he 
anticipated  being  able  to  put  a  more  satisfactory  statement  before 
them. 
The  report  was  adopted. 


Eti  |  in-    I :  ii  •  In  hi 

itationen  Is  the  Dame  ol  ■  on  oompaoy  irhii 
formed  In  Bt,  Petersburg,  irlth  a  capital  ol 
develop  the   Interests   in    fin 

I  ll  ii t    i  Ik-     Bank      iilid      thl  be      l.ieht 

Gesellsohaft,  ol  Berlin. 

Bpain,     A   meeting  of   the  iharehold  r«  of  th<    I 
Espanola  bas  sanctioned  the  increase  of  thi 

00  000  to  15, 100  pe  etas,  with  a  »li 

off  certain    Floating  debts,   to  the  acquisition  ol   <<■■   ■ 

develop  tho  Dos  A  guns  and  Villoni  waterfalls  on  the  H 

in  the  Provinoe  ol  Ooenca,  In  order  to  snpplj  electri 

Madrid,  Valencia,  Aiooy,  and  Cartagena,    To  develop  tie-    7illora 

falls   the  llidroeleetrie.-i    del    BaltO   ile    Villoni    v.. 

tha  available  forces  there  being  estimated  at  9,000  B  p,     With  the 

development  of  the  new  waterfalls,  it  will  be  DC 
with  a  steam-driven  station  and  seonre  'i  volume  of  w.ii 
in  all  seasons,  the  completion  of   all  the  installation! 
revenue  sufficient  to  pay  6  per  cent,  interest,  6  per  cent    dlvt 
and  lay  by  other  needful  reserves. —  Electron. 

Hahia  Tramways,  l>i<rht  and  Power  Co. — According 

to  a  circular  issued  by  the  London  Committee  to  the  debenture- 
holders,  the  municipality  has  been  unable  to  carry  out  the  terms  of 
the  contract  of  sale.  It  is  proposed  to  enter  into  a  provisional 
contract  with  the  municipality,  under  which  the  latter  will  01 
external  gold  bonds,  to  be  issued  at  8 1  per  cent.,  bearing 
interest  at  C  per  cent.,  which  the  company  will  endeavour  to  realise, 
applying  the  proceeds  in  payment  of  the  amount  due  from  the 
municipality. 

Stock  Exchange  Notices. — The  Committee  has  ordered 
the  undermentioned  to  be  quoted  in  the  Official  List :  — 

American  Telpphone  and  Telegraph  Co.—  iWfin ,800  additional  convertible 
4.J  per  cent,  gol  dbonds. 

The  Bank  Rate. — The  Bank  Rate  was  yesterday  reduced 
from  6  to  4}  per  cent. 


Rio  de  Janeiro  Tramway,  Light  and  Power  Co., 

Ltd. — A  dividend  of  1 J  per  cent,  is  announced. 

Sao  Paulo  Tramway,  Light  and  Power  Co  ,  Ltd. — 

A  quarterly  dividend  of  2i  per  cent,  is  announced. 

Reduction  of  Capital. — The  British  Coalite  Co.,  Ltd., 
reduced  a  petition  for  confirmation  of  the  reduction  of  capital 
from  £2,000,000  to  £400,000  has  been  presented  and  will  be  heard 
on  January  13th. 

Japan. — The  Katsuragawa  Water  Power  Co.  reports 
a  net  profit  of  £17,069  for  the  last  financial  year.  Of  this  sum, 
£14,000  is  being  distributed  to  the  shareholders  in  the  form  of  a 
5  per  cent,  dividend  ;  £1,710  is  being  placed  to  reserve,  £782  to  a 
sinking  fund  ;  and  £500  iB  being  allottedi  to  bonuses,  leaving  a 
small  balance  to  be  carried  forward. — The  Kinngawa  Water  Power 
Co.,  which  is  now  supplying  260,000  kw.  per  day  to  the  Tokio 
Electric  Bureau,  is  declaring  a  dividend  of  6  per  for  the  last  half- 
year. 

Continental. — France. — The  report  of  the  Compagnie 

d'Electricitc  de  l'Est-Parisien  (E3t-Lumiere),  of  Paris,  for  the  year 
ending  June  30th  last,  shows  a  net  profit  of  £24,327.  A  sum  of 
£1,217  is  being  placed  to  reserve,  £710  is  being  distributed  in 
bonuses,  and  a  dividend  of  7  per  cent.,  which  absorbs  £22,400, 
declared. 

La  Compagnie  d'Electricite  de  l'Ouest  Parisien  (Ouest-Lumiere) 
reports  a  profit  of  £117,274,  an  increase  of  £35.322  over  the 
preceding  12  months.  Of  this  sum,  £40,000  is  being  placed  to 
depreciation  account,  £3,850  to  legai  reserve,  and  £70,000  distri- 
buted to  the  shareholders  in  the  form  of  a  7  per  cent,  dividend, 
leaving  a  small  balance  to  be  carried  forward. 

Belgium. — La  Societe  des  Centrales  Electriques  des  Flandres,  in 
its  report  for  the  last  financial  year,  states  that  it  has  secured  the 
concession  for  the  electric  lighting  of  25  communes,  and  is  in 
negotiation  with  15  others  in  Western  Flanders.  It  has  also 
secured  the  contract  for  the  supply  of  current  to  the  works  on  the 
banks  of  the  ship  canal  between  Ghent  and  the  Dutch  frontier. 
The  company  is  building  a  new  generating  station  at  Langerbrugge, 
near  the  ship  canal,  and  the  first  part  of  the  plant,  to  the  extent 
of  4,000  kw.,  is  expected  to  be  put  in  operation  by  the  end  of  the 
present  month.  Provision  is,  however,  being  made  for  the 
extension  of  the  same  to  a  total  capacity  of  10,000  kw. 

La  Societe  d'Electricite  du  Brabant  of  Oisquercq,  which  has 
a  capital  of  £100,000,  now  controls  the  electric  lighting 
concessions  in  respect  of  no  less  than  17  communes  in  the  province 
of  Brabant.  It  has  also  contracted  with  the  Compagnie  Generate 
du  Gaz  pour  la  France  et  l'Etranger,  which  owns  the  gas  and 
electric  supply  concessions  for  the  town  of  Hal,  to  supply  all  the 
current  required  for  electric  lighting  and  power  purposes  during 
the  period  the  concession  runs.  The  plant  at  the  generating 
station  at  Oisquercq  comprises  two  2,000-KW.  Bteam  turbines  and 
dynamos,  two  500-KW.  steam  engines  and  generators,  and  one 
1,000-KW.set. 


STOCKS    AND    SHARES, 


Tuesday  Evening, 
The  New  Year  has  brought  an  increase  in  business  to  the  Stock 
Exchange,  and  a  better  tone  in  several  of  its  markets.  Gilt-edged 
securities  cannot  claim  to  have  led  prices  in  the  upward  direction, 
because  there  has  been  a  fresh-  outbreak  of  dulness  in  Consols  con- 
sequent upon  more  new  issues,  and  promises— cr  threats — of  others 
to  come  in  the  near  future.  The  news  from  Mexico  remains  con- 
flicting ;  and  notwithstanding  rallies  in  prices  of  railway  stocks 
connected  with  that  country,  the  various  securities  of  the  utility 
undertakings  are  very  depressed. 

The  Electricity  Supply  market  continues  quiet  and  steady.  In 
spite  of  its  placid  character,  however,  keen  discussion  is  raging 
around  the  suggested  scheme  for  consolidating  the  interests  of  the 
London  electric  supply  undertakers.  The  Stock  Exchange  is  not 
taking  any  prominent  part  at  present,  but,  of  course,  the  develop- 
ments are  being  watched  with  keen  attention,  and  those  who  are 
interested  have  fairly  decided  opinions  of  their  own  upon  the 
various  points  connected  with  the  issue.  Kensington  Ordinary, 
with  I  rise,  are  almost  the  only  shares  in  the  list  to  show  any 
movement. 

The  Home  Railway  market  should  at  this  season  of  the  year  be 
showing  a  good  deal  of  activity,  consequent  upon  dividend  esti- 
mates, to  be  set  at  rest  shortly  by  the  declarations  from  the 
leading  companies  for  the  second  half  of  11(13.  This  year,  how- 
ever, the  position  is  so  complicated  by  reason  of  the  companies 
having  to  alter  the  form  of  their  accounts,  that  speculation  is 
somewhat  at  a  loss  how,  and  what,  to  estimate.  Dealers  complain 
that,  although  the  so-called  reforms  may  be  of  much  practical  use 
hereafter,  they  have  laid  a  heavy  cluck  upon  business  at  the 
present  time— as  they  did  also  six  months  ago. 

The  firmest  part  of  the  market  is  that  concerned  with  I'ndf  r- 
grounds,  Metropolitans  in  particular  having   been  strong,  with  a 

ump  to  46|  upon  rumours  that  the  Company  is  flirting  with  one 
of  the  big  lines.  This  time  it  is  the  Great  Central  which  is  supposed 
to  be  making  the  advances.  From  the  top  price  there  has  1 
slight  recession,  but  Mets.  are  a  point  higher  on  the  week. 
Districts  1  ave  tallea  a  1  Owe  being  something  of  a  bull  account 
in  the  stook,  and  the  maiket  is  wondering  a  (rood  deal  how  the 
results  of  the  past  twelvemonth  will  be  found  to  have  materialistd 
as  regards  net  profits.  The  London  and  South-Western  Con 
has  announced  sweeping  reductions  in  suburban  fares,  but  tie 
changes  are  not  expected  to  influence  the  receipts  of  the  Under- 
grounds to  any  unfavourable  extent  ;  indted,  it  is  conceivable  th<y 
may  benefit  them  rather  than  the  reverse.  Underground  Electrics 
are  an  improving  market.    London  United  Tramways  Debenture. 

British  Electric  Tractions,  at  d  Londcu  and  Suburban  issues  remain 
steady. 

Amongst  Latin  Canadians,  the  falls  in  Mexicans  attract  nost 

attention.    The  common  shares  of  both  the  Mexican  Light  and 
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Power  and  the  Tramways  Companies  have  dropped  sharply,  while 
the  bonds  of  each  are  flat.  A  bank  holiday  extending  over  two 
months  has  been  proclaimed,  and  every  day  brings  its  owti  tale  of 
tierce  fighting  on  this  border  or  the  other.  The  Stock  Exchange 
argument  runs  that  the  worse  the  situation  gets,  the  better  will  it 
be,  inasmuch  as  it  must  bring  within  closer  perspective  the  ulti- 
mate settlement,  but  this  ie  sorry  consolation  for  holders  of  the 
securities  in  companies  apart  from  the  railways.  Rumour  has 
been  toying  with  the  statement  that  the  Mexico  Tramways  was 
threatened  by  the  Mexican  Government  ;  the  shares  fell  to  62, 
rallying  to  66  upon  reported  contradiction  of  the  vague  eossip. 

Monterey  Debenture  fell  3  points.  Canadi-in  descriptions,  too, 
are  out  of  favour,  the  incessant  demands  of  the  Dominion  for  fresh 
capital  causing  a  good  many  people  to  regard  Canadian  investments 
at  the  present  time  with  a  feeling  akin  to  suspicion,  while  almost 
every  mail  that  arrives  brings  with  it  also  statements  of  the 
scarcity  of  actual  money  which  prevails  in  many  parts  of  Canada. 
The  Shawinigan  Water  Company  has  declared  its  regular  dividend 
at  the  rate  of  6  per  cent,  on  the  common  stock,  and  the  pi  ice 
thereupon  gained  a  point. 

Brazilian  things  are  in  little  better  case  than  Canadians.  Revere 
shrinkages  during  the  past  week  or  two  in  shares  of  the  Brazil 
Railways  have  unnerved  proprietors  of  other  stocks  and  shares  con- 
■  il  with  the  Republic.  It  takes  little  selling  badly  to  disturb 
prices.  Para  Electric  Preference,  for  example,  fell  i  early  this 
week  upon  the  offering  of  comparatively  few  shares.  The  ilatness 
of  most  things  Brazilian  is  connected  in  some  measure  with  the 
default  recently  made  by  the  Para  Improvements  Company,  but 
there  has  been  a  rally  from  the  lowest  prices  touchf d  in  certain  of 
the  Brazil  issues  which  fell  most  severely.  Brazilian  Tractions  fell 
back  to  82$,  recovering  therefrom  to  their  previous  price  of  84. 

The  feature  of  the  Telegraph  section  is  a  brisk  rise  in  the  price 
of  Marconi's.  Statements  are  in  circulation  to  the  effect  that  the 
Marconi  Marine  Company  is  doing  excellently,  and  is  likely  to 
extend  still  further  its  scope  :  upon  this,  the  parent  shares  picked 
up  to  3TV,.  having  been  down  to  3|  since  our  last  notes  were 
written.  Languid  speculation  was  stirred  by  the  movement,  and 
the  subsidiaries — Americans,  Canadians  and  Spanish — hardened  a 
trifle  in  sympathy.     Telegraph  stocks  and  shares  have  bf  en  quiet. 

The  Manufacturing  group  is  noticeable  principally  for  an 
advance  of  &  in  British  Insulated  and  Helsby  shares,  which  raised 
the  quotation  to  8jj.  The  rises  of  the  Brush  stocks  are  well  main- 
tained. India-Rubbers  are  ex  dividend,  both  as  regards  Ordinary 
and  Preference.  Willans  k  Robinson  Preference  have  held  the 
remarkable  improvement  which  they  secured  at  the  end  of  last 
year,  and  the  Debenture  stock  is  3  higher.  A  decided  change  has 
come  over  the  rubber  share  market  upon  a  slight  improvement  in 
the  price  of  the  product.  It  is  expected  that  the  alteration  in 
selling  methods — which,  according  to  gossip,  will  shortly  be  put 
into  practice— will  help  to  put  the  price  of  rubber  on  a  higher 
plane  ;  and,  in  anticipation,  the  bears  are  getting  back  their  stocks 
in  Mincing  Lane  and  Throgmorton  Street.  There  is  not  much 
public  about  the  movement  up  to  the  present,  but  were  rubber 
itself  to  move  up  to  half-a-crown  per  lb.  and  stop  there,  outside 
attention  might  be  reattracted  to  the  market. 


MARKET     QUOTATIONS 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Month 

Receipts  for 

3% 

Route 

Locality. 

ended 

the 

Total  to  date. 

miles 

(4  wks.)          month. 

y,i 

open. 

1 
£ 

£ 

£              £ 

| 

Bath 

Dec.  31       3,166 

+      96 

68 

60,149    +  4,696 

Blackpool-Fleetw'd 

„    27       1,196 

f    189 

86 

80,270    +   4,928 

8 

Bristol 

„    31  '  83,884 

f  3,881 

419,589  1  -1  54,605 

30-5 

Hi  it.  Klec.Trac.Co. 

„    26  '  190,354 

—    217 

129-8 

i  ■« 

Chatham  and  Dial. 

„    25 

+     129 

61 

47,453    +  2,947 

14-98 

„    31  ,     1,171 

+        2 

52 

f      716 

H-H9 

Dunlin 

„    2C     20,(195 

—1,784 

281,2£3    —17,8*8 

54-25 

Hastings 

Jan.    1  ;    3,213 

+        7 

[+   3.7H7 

19-3 

Lancashire  United 

Dec.  81       6,255 

+    541 

52 

81,543  !  + 10,197 

42 

8 

Llandudno-Col.  Bay 

„    26          567 

—      10 

4 

667  —       10 

fi-6 

London  United 

„    20     23,717    +    649 

325,598 

+  0,772 

Tyneside 

„    24  ■     1,928          819 

20 

12,931 

+      518 

11 

Anglo-Argentine   . . 

„    81    263,900 

+  16,032 

52 

2,917,219 

|  209,088 

;  Auckland    .. 

i!5-42 

1-81 

Brisbane 

Nov.         27,053 

+  2,743 

267,071 

+  58,660 

Calcutta 

Deo.  97     17,989 

+     Mil 

62 

+  10,209 

Kalgoorlie,  W.A.  . . 

Nov. 

.. 

U 

81,608 

20-6 

I  Madras 

Deo.  m 

+     806 

52 

43,946 

+  8,074 

15-25 

Montevideo 

Dec. 

88,809 

-1,174 

4 

t8,8d9 

-      567 

Cen.  London  Rly. 

Die  27 

20,795 

-1,000 

(3      254,11)5 

*    4,322 

6-78      -i 

City  &  8.  1 . 
DublinLucan  Rly. 

,.     27 

11,512    —1,472 

52 

144,932    —14,184 

7-26      .. 

,.    81 

626    4-      84 

2ti 

f        18 

7 

L'pool  Overh'd  Rly. 

„    28  |     6.CF8  1  +    848 

63 

88,919    +  6,646 

6-6 

London  Flee.  Ry.  Oo. 

„    27     58,060    +    246 

52 

711,695    +      970 

21-26     . . 

ailway    . . 

„    27       8,980  i—    245 

63 

+    4,467 

4-5 

Metropolitan  Rly, 

,.    88 

72,611  |+e,966 

52 

909,368 

t  86,607 

29-if. 

8-6 

Met.  District  Kly. 

„    27 

+  1,147 

HI 

675,747 

+ 18,890 

25 

It  should  be  renumbered,  in  making  nse  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  January  7th 


CHEMICALS.  4c. 

Latest 
Price. 

Fortnight's 
Ino.  or  Deo, 

■  Aold,  Hydroohloric 

per  owt. 

6/- 

22/- 
8d. 

per  lb. 

per  cwt. 

6/6 

42/- 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£30  10 

£6  6 

a  Bisulphide  of  Carbon       ..        .. 

„ 

£18 

£17  10 

£22  10 

£29  10 

a       „      White  Bugar 

£28 

£82 

e  Methylated  Spirit 

per  gal, 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

8*d. 

a  Potash,  Caustio  (88/90  %) 

per  ton 

£22  10 

per  lb. 

Bid. 

a        ,,       Perchlorate         ..        .. 

aid. 

a  Potassium,  Cyanide  (98/100  %) . . 

7|d. 

(for  mining  purposes  only) 

per  cwt, 

89/. 

3/-  dec. 

a  Sulphate  of  Magnesia      ..        .. 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

£810 

a        „        Recovered        ..        .. 

£6  10 

a        m         Lump      

„ 

£6 

a  Soda,  Caustic  (white  70/72  %)    . . 

„ 

£10  6 

per  lb. 

8gd. 

a  Sodium  Bichromate,  oasks       . . 

per  ton 

£8  6 

per  lb. 

8d. 

** 

METALS.  &c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

i'90 

£0  dec. 

6           „           Wire,  in  ton   lots  I 
(1  tol4  6.W.G.)/ 

.. 

£116  13  4 

£4  13  4  dec. 

b           „           Sheet,  in  ton  lots   . . 

£112 

£14  dec 

p  Babbitt's  metal  ingots     . . 

£50  to  £231 

c  Brass  (rolled  metal  2"  to  12*  basis) 

per  lb. 

7'd. 

c      „     Tube  (brazed) 

na, 

id.  inc. 

c      „         „     (solid  drawn)          . . 

m. 

id.  ino. 

7gd. 

c  Copper  Tubes  (brazed)     . .        . . 

lOgd. 

}d.  inc. 

c       I,          ,,      (solid  drawn) 

lOgd. 

id.  inc. 

g       „       Bars  (best  selected) 

per  ton 

£88   ■ 

£1  inc. 

£83 

£1  inc. 

£83 

£1  inc. 

d       „       (Electrolytic)  Bars 

£<H  10 

£l  10  inc. 

d                          „           Sheets      .. 

£86*10 

£1  10  inc. 

d                        h           Bods 

£74 

£1  10  ino. 

d       ii                 ,,           H.C.  Wire 

per  lb. 

8M. 

4/6 

4/- 

n  German  Silver  Wire        ..         .. 

1/10 

7/- 

A  India-rubber,  Para  fine  .. 

B/1J 

4d. inc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

50/1 

Id. inc. 

„    Wire,  galv.  No.  6,  P.O.  qual. 

£14 

£19 

10/-  inc. 

m  Manganin  Wire  No.  38  .. 

per  lb. 

6/6 

per  bot. 

£7  10 

e  Mioa  (in  original  cases)  small  . . 

per  lb. 

6d.  to  8s, 

e     „               „           H      medium 

8/6  to  6/- 

, 

e     „               ,,            „      large   .. 

7/6  to  11/- 

o  Nickel,  sheet,  wire,  &o 

„ 

8/6  to  4/6  nom 

p  PhoBphor  Bronze,  plain  castings 

„ 

1/1  to  1/8} 
1/0}  to  1/2 

p         „            „    rolled  bars  &  rods 

p         „            „  rolled  strip  &  sheet 

„ 

I/24  to  1/64 

,. 

per  oz, 

186/- 

d  Silioium  Bronze  Wire      . .        . . 

per  lb. 

lOgd. 

r  Steel,  Magnet,  in  bars      ..        .. 

per  ton 

£66 

g  Tin,  Block  (English) 

„ 

£169  10  to  £170  10 

£1  dec, 

a    „     Wire,  Nos.  1  to  16    .. 

per  Ik, 

3/6 

p  White  An ti-f rlotion  Metals 

per  ton 

£44  to  £194 

k  Zinc,  Bh't  (Vieille  Montague  bnd.) 

la 

£26  12  6 

Quotations  snpplled  by— 


a  Q.  Boor  4  Oo. 

b  The  British  Aluminium  Co.,  Ltd, 

c  Thos.  Bolton  &  BonB,  Ltd, 

d  Frederick  Smith  A  Oo, 

e  F.  Wiggins  A  Sons. 

/India-Rubber,   Gntta-Peroha    and 

Telegraph  Works  Co,,  Ltd, 
g  James  A  Shakspcare, 
b  Edward  Till  A  Oo, 


/  Boiling  4  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  A  Nephew,  Ltd, 

m  W.  T.  Glover  ft  Co.,  Ltd, 

n  P.  Ormiston  A  Sons 

o  Johnson,  Mattbey  4  Co,,  Lid. 

r  W.  F,  Dennli  A  Oo, 


t  Two  weeks.    J  No  return.-,  available  owing  to  strike. 


Mexican  Northern  Power  Co.,  Ltd. — The  company 

announces  that  in  the  present  disturbed  condition  of  Mexico  it  ie 
necessary  to  defer  payment  of  bond  interest  due  January  1st.  It 
is  not  possible  yet  to  make  definite  plans  for  the  resumption  of 
work  or  for  raising  funds  to  complete  the  development  of  the 
undertaking.  No  direct  damage  has  been  caused  to  the  company's 
property  by  the  military  operations. 

Holophane,  Ltd. — At  the  meeting  of  this  company 
held  at  Caxton  Hall,  S.W.,  on  December  30th,  Mr.  A.  O.  Mygatt 
said  that  the  business  had  increased  by  50  per  cent,  in  the  net 
sales  during  the  year,  but  sales  had  fallen  off  towards  the  end  of 
the  year  by  the  competition  of  new  lines  of  cheaper  white  glasB. 
The  year's  operations  had  been  accompanied  by  internal  disputes, 
litigation,  Ace,  which  had  prevented  sufficient  attention  being  given 
to  technical  developments, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.-HOME. 


fltook 

Dividends 
for 

Closing 

Rise 

I'nmnnt 

NAME. 

or 

Quotations 

+  or 

Yield 

Share. 

Jan,  6th. 

Fall 

P.O. 

, 

1912. 

1918. 

£  a.  d. 

Bath  Trama,  Prof.  Ord 

l 

Nil 

Pft 

Nil 

Do.    6%Pref 

l 

5 

B 

6    8    0 

100 

44 

*h 

70  -  75 

6    0    0 

Brit.  Eloo.  Trac,  6  %  Pref. 

100 

11J-  184 

Do.        Do.          Deterred 

100 

44—     6 

Do.        Do.          6%Cura.Pr'f. 

100 

i; 

(1 

87  —  90 

+  11 

6  13    4 

Do.              7  %  Non-Cum.  Pr'f. 

100 

8 

52  —  55 

5    9    1 

Do.               6  %  Pcrp.  Deb.     . . 

100 

5 

B 

92  —  95 

B    B    5 

Do.               1)     ,2nd  Dob. 

100 

44 

44 

77  —  80 

5  12    6 

Central  London  Railway,  Ord. .. 

100 

a 

8 

61  —  66 

4  11    0 

Do.    Gtd.  Assented 

100 

4 

82  —  84 

4  15    8 

Do.    Pref 

100 

4 

4 

70  —  75 

6    6    8 

Do.    Gtd.  Assented 

100 

4 

82  —  84 

4  15    8 

100 

2 

60  —  66 

8    17 

Do.    Gtd.  Assented 

100 

4 

78  —  80 

5    0    0 

Do.     4  %  Deb 

100 

4 

4 

97  —  99 

4     0  10 

City  &  S.  London,  5%  Pref.,  1891 
Do.        Do.          1896      .. 

100 

5 

5 

96  —  98 

6    2    0 

100 

5 

5 

96  —  98 

6    2    0 

Do.        Do.          1901      .. 

100 

5 

5 

95  —  97 

6    3     1 

Do.        Do.          1903      .. 

100 

5 

5 

93  —  95 

-1 

6    S    0 

100 

I 

4 

89  -  91 

4    8    0 

Hastings  Trams,  6%  Pref. 

1 

li 

6t 

J-      I 

8    0    0 

Do.    44  %  Deb 

100 

44 

44 

66  —  71 

6    6    9 

Isle  of  Thanet  Trams,  5  %  Pref. 

5 

Sty 

8 

2—21 

6  18     4 

Do.    4  %  Deb 

100 

4 

4 

71  —  76   xd 

5    5     8 

Lancashire  United,  5  %  Deb.    . . 

100 

6 

5 

76  —  79   xd 

6    6    7 

London  and  Suburban,  Ord. 

1 

i-      M 
53-     S3 

Do.           Do.    6  %  Cum.  Pref. 

1 

51 

+  A 

6  i8    9 

Do.           Do.    4}  %  1st  Deb.  . . 

100 

4 

44 

72  —  77   xd 

5  17    0 

London  Elec.  Railways,  4  %  Dob. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Conaol.  . . 

Do.    Surplus  Lands 

Do.    84%  Deb 

Do.    8*  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.     4  %  Deb 

Do.    4  %  Prior  Lien 

Do.    44  %  First  Pref 

Do.    84  %  Gtd 

Metro.  Elec.  Trams,  44  %  Deb. 

Do.    6  %  Deb 

Potteries,  Ord 

Do.    6  %  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground  Elec.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord. . . 

Do.    6  %  Pref 

Do.    44%  Deb 


lOO 

100 
UX) 

UK) 

100 
too 

100 

100 
100 

lIHI 

100 

100 

mo 

1 

1 

100 

1 

100 

II) 
1/- 

100 

1(H) 

liKi 


Divtdandi 

for 


Closing 

Rite 

Quotations 

Jan.  f'.th. 

+  or 

Fall 

88  —  90    xd 

67  —  61    xd 

464—  47 

+  1 

68-60 

Kl  —  H6 

78  —  80 

76-77 

814-  82 

-  i 

188  —in;   xd 

B0  —  92    id 

94  —  96 

+  1 

81  —  88 

74  —  76 

80  —  84    xd 

86-89 

*~    ft 

84^  87* 

S-     it 

66  —  70  xd 

84-     34 

8-     A 

112  -114 

+i 

97  —  99    xd 

90  —  91 

+  14 

84—    4 

79  —  84 

—1 

Prawn! 

p.c. 


£  m.  d. 
»  ')  0 
6  112 

8   a   a 

4  11  H 
4     2     4 

4    7    6 

4    II     Ij 
Nil 


5    6 


6    8    6 
8    0    0 

5  14     I 
Nil 
Nil 

6  5    2 

4  11    0 
6  11  10 

Nil 

5  0    0 
5    7    2 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.-COLONIAL    AND    FOREIGN. 


Anglo- Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.     4*%  Deb 

Do.    6  %  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    44  %  Deb.  . . 

Do.     5  %  2nd  Deb 

Brazilian  Traction,  Light  and  I 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.     5%Pref 

Do.    44%  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6  %  Pref 

Do.    4J  %  1st  Mort.  Deb. 

Do.    4§  %  Vancouver  Deb.    . . 

Do.    4J_%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.     6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds  . . 
Ealgoorlie  Elec.  Trams 

Do.    6%  A  Deb 

Do.    6%BDeb 


5 

54 

64 

5 

54 

54 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

5 

$100 

6 

6t 

5 

8 

8 

5 

5 

6 

100 

44 

n 

100 

H 

100 

6 

6 

100 

5 

6 

40 

44 

g 

100 

44 

100 

4+ 

3 

5 

ik 

5 

6 

6 

100 

ih 

44 

1 

ft 

5 

5 

5t 

6 

100 

4 

4 

100 

6 

5 

$1000 

5 

6 

1 

Nil 

100 

5 

5 

100 

8 

4H-  4}<jXd 

6  11    4 

4ft-  4#  xd 

6    3  11 

88  —  90   xd 

4    9    0 

96  -  98    xd 

4  11  10 

974—  994 

+  4 

5    0    6 

100  — 1C2    xd 

4  18     0 

lof—  114 

5    4     4 

92  —  94   xd 

4  15    9 

95  —  98  xd 

6    2    0 

83  —  86 

7     1     2 

71-    7| 

41-    61 

6    3    8 
4  13    0 

96  —  99   xd 

4  11    0 

104  —108 

+  1 

7    8  10 

102  —106 

5  13    2 

102  —105 

4  15    3 

98  —101 

4    9     1 

100  —104 

4    6    7 

92  —  95 

4     9    6 

6—64 

5  15    5 

42  —    64  xd 

4  17    7 

93  —  96    xd 

4  13    9 

5i-    4 

6  19    0 

4  10  11 

91  —  96  xd 

4    8    4 

88  —  92 

6    8    8 

944—  984 

5    16 

0-    A 

Nil 

85  —  90 

5  11     1 

10  —  20 

Nil 

La  Plata  Elec  Trams,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.     5  %  Deb 

Madras  Elec.  Tr.,6%  Cum.  Pref. 
„  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Gen.  Con.  6  %  Bonds     . . 

Do.    6%  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. I 
6  %  Bonds  J 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  1 
5  %  1st  Deb.  f 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Elec.  Rly.,  4J  %  Deb. 


1 

1 

4jjd. 

6 

1 

6 

6+ 

1 

6 

6 

100 

5 

6 

5 

6 

6 

100 

5 

6 

100 

5 

6 

$1000 

5 

5 

$100 

7 

7 

5 

5 

100 

6 

A 

5 

10 

10+ 

6 

6 

6 

100 

6 

5 

1 

64 

6 

6 

6 

100 

44 

44 

6 

6 

100 

6 

6 

$500 

6 

6 

100 

5 

6 

100 

5 

5 

5 

7 

7 

5 

6 

6 

100 

5 

6 

100 

44 

4i 

t  1* 

lj=  18 

«Xd 

48-    51 

99  —101    xd 

79  —  82   xd 

964—  984 

63  —  66 

-2 

76  —  80 

-H 

75J—  784  xd 

-14 

54—    6 

44-    41 
934-  954 

-  i 

-1 

U-     11 

6  —    54  xd 

944—  964  xd 

974—  994  xd 

90  —  92 

97  —100 

86  —  90 

98  —  96 

4|-    4J 

934—  96i 

96  -  87 

0  0 
7  8 

1  0 
4  2 

5  14  3 

4  19  0 

6  2  0 

5  16 
-2      10  15  4 


-1       5    4    6 


4  13  3 
*  19  6 
6  8  9 
6    0  0 

5  11  1 

5  5  3 
3  7 

6  17  1 

8  8 

4  12  9 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.- HOME. 


£\ 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6  %  Pref. . . 

Do.    44  %  Deb.  Stock  . . 
Brompton  &  Kensirgton,  Ord. 

Do.    7  %  Cum.  Pref. 
Central    Electrio  Supply,  4 

Guar.  Del 
Charing  Cross,  West  End  &  City 

Do.    44%  Cum.  Pref.  .. 

Do.     "  City     Undertaking 

44  %  Cum.  Pref. 

Do.    Do.    4  %  Deb.      . . 
Chelsea,  Ord. 

Do.    44%  Deb 

City  of  London,  Ord. 

Do.    6%  Cum.  Pref.    .. 

Do.    6  %  Deb 

Do.    44  %  Seoond  Deb. 
County  of  London,  Ord.  .. 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    4$  %  Second  Deb. 
Edmundson's,  Ord.  .. 

Do.    6%  Cum.  Pref.    .. 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb. 
Folkestone 

Do.    6%  Cum.  Pref.     .. 

Do.    44%  First  Deb.    .. 


10 

Stock 


Stock 
100 


6 

UK  I 

6 


£  s.  d. 

9—10 

4  14     9 

84-    94 

6    0    0 

10  —  104 

5  14    3 

93  —  66  xd 

4  13    9 

!=  If 

4    9    9 

4     0    0 

90  —  93 

4    6    0 

44—    5 

5    0    0 

4—44 

5    0    0 

34-     4  xd 

5  12    6 

90  —  92 

4    8    0 

4|-     6* 

4  17    7 

94  —  97  xd 

4  12    9 

164-  174 

5    2  10 

13  —  14 

4     5    9 

114  -118  xd 

4    4    9 

974—  994xd 

+  4 

4  10    6 

Hit-  121 

4  18    0 

114-  12 

6    0    0 

101  —108  xd 

4    7    6 

98  - 101 

4    9     1 

if  4f 

Nil 

7    12 

80  —  83 

5    8    6 

13—    41 

8    8     1 

41—    4 

5    2    7 

89  —  91 

4  19    0 

Hove 

Kensington  &  Knigntsbridge,  Ord. 

Do     4  %  Deb 

Kent  Elec.  Power,  4*  %  Deb.  . . 
London  Electrio,  Ord 

Do.    6  %  Pref 

Do.  4  %  First  Mort.  Deb.  . . 
Metropolitan  

Do.    4*  %  Cum.  Pref 

Do.    4*  %  First  Mort.  Deb.    . . 

Do.    34  %  Mort  Deb 

North  Metropolitan  Power  Sup-  [ 

ply,  6  %  Mortgages  (Red.)  ) 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    84%  Deb 

South  London,  Ord. 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.  4*  %  First  Deb.  Stock  .. 
Urban,  Ord 

Do.    5  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


5 

Stock 
Stock 


Stock 
Stock 


UXJ 

*a 


8 

8+ 

8 

81 

4 

4 

8 

44 

6 

6 

i 

4 

4 

4t 

M 

44 

4  A 

<* 

84 

34 

5 

5 

6 

6 

7 

6t 

0 

10+ 

7|-  81 
90  —  92 
76  —  80 

50  —  93 

4§-    4| 

95  —  98  xd 
78  —  si  xd 

100  —103 
99-  lOJxd 
6-64 
84—    9 
6g-    74 

61  —  64  xd 
H-    81 

96  -  99  xd 

«=S 

51  -  67 
4fl=!ft 


T     4 


4  17  n 

4  17  0 

4    7  0 
6  12 

4  12  1 

5  14  B 


5  14 

.* 

5    7 

B 

6  11 

1 

4  18 

a 

4    3 

< 

6  15 

4 

5     1 

a 

5  14 

i) 

4  13 

9 

4 

6    8 

6 

5  14 

3 

4     6  10 

♦  Unless  otherwise  stated,  all  shares  are  fully  paid.       t  Interim  Dividend.        t  8s.  Cash  and  2%  in  Funded  Certs. 
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THE    ELECTBICAL    REVIEW.     01.74.  No.  1,886,  jahuabt  9,  i»u. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Contmmd,) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Closing 
Quotations 
Jan.  6th. 


Rise 

Present 

+  or 

Yield 

Fall 

p.o. 

6  11    7 

6  11     6 

4  17    7 

6    9     8 

—a 

7    9    7 

6  12  11 

7  13    0 

6    7    6 

6  12    7 

6    6    6 

6     8    8 

Nil 

11    6    8 

.. 

4  17    6 

4  18    0 

-8* 

7  11     6 

-4} 

10    0    0 

8  17    2 

-1* 

6     5    9 

-4 

7    9    8 

Dividends 
for 


Closing 
Quotations 
Jan.  6th. 


Rise 
+  or 

Fall 


Adelaide,  6%  Pref 

Calcutta,  Ord 

Do.    6%Pref 

Calgary  Power.  1st  Mort.  Bds.  . . 
Canadian  G«n.  El.  Com 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Elec.  Lt.  and  P.  of  Coohabamba, ) 

6  %  Bonds  J 

Elec.  Supply  Victoria,  6  %  1st) 

Mort.  Deb.  f 

Elec.    Dev.   Ontario,    5  %    let ) 

Mort.  Bonds  ) 

Kalgoorlie  Elec.  P.  and  L.,  Ord 

Do.    6  %  Pref 

Kaministiquia  Power,  5  %  Q.  Bs 
Madras,  Ord. 

Melbourne,  5  %  1st  Mort.  Deb 
Mexican  El.  Lt.,  6%  1st  M.  Bds 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref.     . . 

Do.    6  %  1st  Mort.  Gold  Bds 

Do.    E  %  2nd  Mort.  Bonds    . . 


6 

6 

6 

100 

$100 

$100 

1 

100 

100 


$600 
10/- 

1 

$500 


$100 
$100 


54-  63 
7«-  78 
4i-  61 
88}—  90 J  xc 

102  -107 

11(1  -124 

A-     g 

91  —  93 
88}-  90} 

91  —  94  xd 

ill}-  96} 

100}  -102}  xd 

11-  11 
101  -104  xd 

63  —  61 

85  -  40 

74  —  79 

75}-  79} 

62  -  67 


Monterey  Rly.,  Light  &  Power, ) 

6  %  1st  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal, I 

5%  1st  Mort.  Bonds  I 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    5  %  Deb.  Stock 
Roy.  Elec.  Co.,  Montreal,  4}  %  ) 
1st  Mort.  Deb.  J 
Sbawinigan  Water,  Capital 
Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    4}  %  Per.  Deb 

Toronto  Power,  4}  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  % ) 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  I 


100 
$100 
$500 
Stock 
Do. 
Do. 
100 
$100 
$500 
Stock 
Do. 
100 


55  —  60 
216  -222 

10  —  30 
207  —217 
101  -106 

93  -lOOxd 

99  -101 

184  -138 
lOSi-105}  xd 

96}  -  98} 

95  —  98 

87  —  89  xd 

M-      3S 
108  —105 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6%  Pref 

Babcock  &  Wilcox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  . . 

Do.     Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.    6  %  Prior  Lien  Deb. 

Do.    4}%  Deb 

Do.    4}  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

6 

6 

1 

16 

14t 

1 

6 

6 

1 

1 

6 

6 

100 

6 

6 

100 

6 

5 

6 

10 

Rt 

6 

6 

fi 

100 
100 

a, 

44" 

8 

8 

Nil 

100 

4 

4 

100 

6 

fi 

1 

1 

a 

Nil 

100 

6 

6* 

100 

a 

a 

100 

6 

15 

6t 

6 

5 

5 

100 

4} 

4} 

1 

20 

22} 

100 

44 

4} 

1-  ft- 

8  12    4 

8    0    0 

2|—     3 

+A 

6    6    8 

1A-    JA 

4    8    6 

6  12    6 

92  —  95  xd 

6    5    0 

85  —  87 

6  15    0 

84-    88 

+'§ 

5  16    0 

61-    61 

4  16    0 

99  -102 

— i 

4    8    3 

92  —  95 

4  14    9 

1A-     li3« 

Nil 

64  —  67  xd 

5  19     6 

100  -103 

6  16    6 

2/-  -3/- 

Nil 

8/-  -8/6 

Nil 

4-     g 

Nil 

75  —  80  xd 

6    5    0 

85}—  40} 

11    2    2 

23  —  27  xd 

16  13    4 

101-  111 

6  13    4 

i}%-  E,i„xd 

+A 

4  18    9 

95  —  98  xd 

i    8     6 

23}-  2J3  xd 

104  —107 

4     4     1 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid     .. 

Do.    4  %  Deb 

Do.    6  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Eleotrio,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord.         ..        .. 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref. 


100 

5 

6 

1 

Nil 

1 

6 

fi 

5 

Nil 

6 

Nil 

100 

4 

4 

100 

6 

5 

1 

5 

1 

7 

7 

10 

7 

7 

100 

5 

6 

10 

6 

B 

100 

4 

4 

6 

16 

lOt 

6 

4} 

41 

100 

44 

10 

'4 

74 

10 

A 

6 

12 

20 

fit 

100 

4 

4 

100 

4 

4 

100 

i-  i* 

55  —  59  xd 
63  —  68 

4-     § 

8=  if 

92  —  94 

93-  10}  xd 
88  —  98 
12?—  13} 

42—  6 
99  —101 
11  —  12  xd 

9  —  9f  xd 
87  —  89 
96  —  98  xd 
65  —  69 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  •  Portuguese   Tel.,   5   %  ) 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Stlg.  4  %  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  4}  %| 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    8}  %  Pref.  Stock 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo  European  Telegraph 
Mackay  Companies  Common 

Do.    4  %  Cum.  Pref 


10 

4} 

44  j 

Stock 

6 

6 

$10) 

8 

8     1 

$1000 

4 

4     I 

Stock 

8 

8 

Do. 

6 

6 

Do. 

30/- 

..    1 

100 

6 

6 

6 

R 

Stock 

4 

4 

10 

6 

fit 

10 

10 

10 

6 

4 

4 

6 

10 

10 

4 

4t 

100 

4} 

4} 

Stock 

7 

7 

Do. 

34 

8} 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

6t 

10 

fi 

fi 

10 

20 

5t 

26 

13 

6t 

$100 

6 

6 

$100 

4 

4 

61-  6J 

93  —  f  5  xd 
124  -127xd 

87  -  90  xd 

63  -  66 
1051-1061 

24§-  24J 


61- 


124  —127 
76-  77 
94  —  96 
12  —  12} 
94  —  96 
10g-  114 
115-  121 
SO}-  B2j 
57  —  59 
79  —  88 
64  -  68 


6  18    4 

6     5    0 

6    6    0 

4    9    0 

1  11    0 

6  18    6 

6    0    7 

4  16    2 

6    5  10 

5    0    0 

8  13    4 

6    9    0 

5    6    8 

6  18    0 

6  18    6 

4  11  10 

6  10    8 

4  10  11 

4     8    4 

6  12    0 

4    8    4 

6    7  10 

4  18    0 

6    2    8 

6  10    2 

6    0    6 

•• 

6  17    8 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref.  . . 
Monte  Video  Telephone,  Ord.  .. 

Do.    6  %  Pref 

New  York  Telep.,  4}%  Gen.  Bnds. 
Oriental  Telep.  and  Elec 

Do.    6  %  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  I 
Guar.  Debs.  ) 

Reuter's         

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  4}  %  1 
Deb.  Red. J 
United  River  Plate  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  America    .. 

Do.    4  %   Debs.,   1  to  1,500) 

guar,  by  Braz.  Sub.  Tel.  I 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  4}  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

6 

6 

1 

5 

6 

100 

44 

44 

1 

10 

lOt 

1 

6 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

lOt 

Cert. 

6 

fi 

Stock 

4} 

44 

5 

8 

6t 

6 

5 

6 

Si 

2} 

100 

4 

4 

10 

'fi 

U 

10 

6 

10 

fi 

6 

100 

5 

5 

10 

7t 

7 

Stock 

4 

4 

S10„0 

4} 

44 

si-   sj 
2a-  a? 

+  * 

+  A 

n-  » 

98  -  99, 

+"f 

1|-    2 

1A-    1A 

85  —  87  xd 

96  —  98 

—1 

8|-    9? 

+  1 

122} -125} 

94  —  96  xd 

6§-    61 

4j-   eixd 

i,„-  i,-'» 

94  —  97 

21-     2} 

H-  10i 

9-9} 

96  —  98  xd 

12g—  13}xd 

90  —  92  xd 

92  —  96 

Unless  otherwise  stated  all  shares  are  fully  paid.  t  Interim  dividend,  a,  Paid  in  deferred  interest  warrants, 

Bank  rate  of  Discount  5  per  cent.,  October  2nd,  1913. 


Electric  Light  Switching  Competition. — Those  who 

are  interested  in  the  manifold  ways  of  controlling  glow  lamps  by 
means  of  tumbler  switches,  and  who  wished  to  improve  and  after- 
wards test  their  knowledge  of  the  subject,  would  be  well  advised  to 
consult  the  issues  of  pur  contemporary  Electricity  during  this 
month.  This  journal  is  holding  a  free  competition  which  involves 
the  working  of  an  examination  paper  ;  and  prizes  and  certificates 
will  afterwards  be  awarded  to  successful  competitors. 


Works  in  Canada.  —  Newspaper  reports  state  that 
Mr.  A.  F.  Yarrow  has  purchased  eight  acres  of  land  and  the  ship- 
building and  repairing  plant  of  Bullen  Bros.,  at  Esquimalt,  for 
£60,000,  to  be  a  branch  of  the  British  firm,  and  to  be  known  as 
Yarrows,  Ltd. 

Patent  Application. — Mr.  F.'H.  Tidnam  has  applied 

for  restoration  of  Patent  No.  4,030,  of  1908,  for  "  Improvements  in 
Telegraph  Poles." 
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Factory  Premises  in  1918. — In  the  course  of  their 

report  on  factory  and  commercial  property  sales  in  1913,  Messks. 
Leopold  Faemee  &  Sons  state  that  the  sales  and  letting  of 
factory  property,  wharves,  land,  &c,  show  far  better  results  than 
was  the  case  in  1912,  the  continued  boom  in  trade  in  the  industrial 
world  having  given  a  great  impetus  to  the  development  of  the  new 
industries,  "and  the  consequent  establishment  of  new  works.  .  . 
It  is  difficult  to  say  which  branch  of  any  particular  manufacture 
more  than  any  other  has  progressed  in  the  year  1913.  .  .  Great 
developments  have  taken  place  in  .  .  .  engineering,  chemical, 
spinning,  motor  and  rubber  trades.  The  demand  for  ground  floor 
works  largely  exceeds  the  supply,  and  if  capitalists  would  erect 
factories  and  let  them  as  an  investment  a  very  good  return  for 
their  money  would  be  assured,  as  firms  of  good  standing  would 
willingly  pay  8  per  cent,  on  the  outlay  as  rental,  and  so  use  the 
capital  in  their  own  business  to  better  advantage.  The  effects  of 
the  Patents  and  Designs  Act  arp  still  well  to  the  front,  a  sum 
amounting  to  about  £2,000,000  having  been  expended  in  the 
acquiring  of  land,  building  of  factories,  and  plant  and  machinery 
equipment,  and  the  consequent  employment  of  some  thousands  of 
workpeople.  Foreign  holders  of  English  patents  are  still  on  the 
look-out  for  factory  property  to  comply  with  the  requirements  of 
the  Act,  and  several  areas  in  and  around  London  and  the  provinces 
have  been  developed  in  consequence  of  the  establishment  of 
important  industries  which  give  employment  to  thousands,  and 
additional  rates  to  local  and  other  attendant  authorities.  The 
outlook  ahead  for  further  deals  in  factory  property  is  good,  as 
there  is  every  likelihood  of  a  continuance  of  prosperous  activity 
in  the  industrial  world. 


TriF,  subject  of  electric  signs  baa  recently  l>een  attracting 
considerable  attention  not  only  in  this  country  but  aMo  in 
the  United  States,  where  signs  are  Died,  u  everyone  i» 
aware,  to  a  much  larger  extent  than  they  are  in   England. 

Comparatively  few  electrical  contractor!  appear  alive  to 
the  fact  that  the  by-laws  for  the  regulation  of  lamp*,  signR 
or  other  structures  overhanging  the  public  way,  aider  the 
London  Building  Act,  1894,  Bee.  1  6  I.  made  by  the  linilding 
Acts  Committee  of  the  London  County  Council,  deal 
exhaustively  with  the  subject  of  electric  signs,  and  whilst 
there  is  no  doubt  that  manufacturers  of  these  appliances  are 
acquainted  with  the  regulations,  it  is  more  than  probable 
that  there  are  many  contractors  who  are  unaware  that  there 
have  been  any  recent  enactments  made  regarding  their  use. 

The  by-laws  are  of  sufficient  importance  to  warrant  their 
being  dealt  with  at  some  length.  It  must  be  remembered, 
however,  that  they  only  apply  to  the  district  governed  by 
the  London  County  Council,  and  are  not  in  force  in  the 
City  of  London  itself,  nor  in  any  part  outside  the  area  of 
the  Metropolitan  Borough  Councils. 

The  first  is  to  the  effect  that  after  the  date  at  which 
these  by-laws  come  into  force  no  person  shall  fix  or  fit  any 
lamp  or  structure  supporting  or  carrying  a  lamp,  or  retain 
any  lamp  or  structure  carrying  it  so  as  to  overhang  the  foot- 
path at  a  less  height  than  8  ft.,  or  nearer  to  the  roadway 
than  2  ft.  6  in.  from  the  edge  of  the  curb,  or  projecting 
more  than  5  ft.  from  the  wall  or  other  part  of^the  premises 
to  which  it  is  fixed. 

After  the  date  at  which  these  by-laws  come  into  operation 
no  one  shall  fix  any  lamp  which  exceeds  3  ft.  in  any  part 
when  measured  in  any  direction  horizontally,  including 
framework  and  ornaments,  or  which,  including  framework 
and  ornaments,  exceeds  5  ft.  in  height,  or  which  weighs 
more  than  84  lb.,  or  retain  any  such  lamp  so  fixed  after 
such  date  so  as  to  overhang  the  public  way.  Any  lamp 
which  may  be  fixed  according  to  this  by-law  shall  be 
provided  with  a  second  means  of  support,  of  sufficient 
strength  to  sustain  safely  the  whole  weight  of  the  lamp 
against  falling  away  from  its  support. 

After  these  by-laws  come  into  operation,  no  one  shall  fix 
any  sign  or  structure  supporting  or  carrying  a  sign,  or 
retain  any  sign  or  structure  supporting  a  sign,  so  as  to 
overhang  the  public  way  so  that  any  part  of  such  sign  or 
structure  shall  be  at  a  less  height  than  «  ft.  clear  above  the 
surface  of  the  footway  immediately  under  such  sign  or 
structure,  or  nearer  to  the  carriage  way  than  2  ft.  6  in. 
from  the  outer  edge  of  the  curb  or  projecting  more  than  4  ft. 
from  the  wall  or  shop  front  of  the  premises  or  other 
support  to  which  it  is  attached. 

Further,  if  any  such  sign  or  structure  shall  extend  more 
than  2  ft.  (not  including  stays  or  support)  along  the  face 
of  the  wall,  shop  front  or  support,  then  it  shall  not  project 
more  than  2  ft. 

After  these  by-laws  come  into  operation  no  one  shall  fax 
any  sign  or  structure  which  exceeds  2  ft.  6  in.  in  height,  or 
extends  more  than  (5  ft.  in  any  direction  (not  including  stays 
or  support)  along  the  face  of  the  wall  or  shop  front  of  am 
premises,  or  retain  any  sign  so  fixed  so  as  to  overhang  the 
public  way.  . 

A  person  shall  not  fix  any  lamp  or  sign  until  two  clear 
days'  notice,  in  writing,  of  his  intention  has  been  given  to 
the  local  authority.  . 

The  County  Council  apparently  does  not  wish  to  act  m 
any  arbitrary  manner  in  connection  with  these  by-laws,  for 
it  reserves  the  right,  after  consulting  with  the  local  authority 
in  whose  area  the  case  may  arise,  to  dispense  with  the 
observance  of  all  or  any  of  these  by-laws. 

It  may  be  mentioned  that  any  person  who  commits  any 
offence  against  any  of  the  foregoing  by-laws  will  be  liable 
to  a  penalty  not  exceeding  £5,  and  a  daily  penalty  of 
40s.  for  every  day  during  which  such  offence  continues  after 
conviction. 

These  by-laws  do  not  apply  to  any  balcony,  shelter, 
covered  way  or  other  projection  overhanging  the  public  way 
not  being  a  lamp,  sign  or  structure  within  the  meaning  of 
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these  by-laws  which  has  been,  or  shall  at  any  time  hereafter, 
be  duly  sanctioned  by  the  London  County  Couneil,  under 
the  London  Building  Acts,  or  any  other  statute  in  that 
behalf. 

Xor  do  they  apply  to  any  lamp  or  structure  supporting 
the  same  overhanging  the  public  way,  which  may  be  fixed 
at  not  less  than  7  ft.  6  in.  clear  above  the  surface  of  the 
footway,  and  so  as  not  to  project  from  the  line  of  the  window 
frame  of  the  shop  more  than  3  ft.,  nor  nearer  the  carriage- 
way than  2  ft.  G  in.  from  the  outer  edge  of  the  kerb,  and 
which  is  solely  for  the  purpose  of  illuminating  such  windows 
from  without,  the  lamp  itself  not  to  exceed  86  in.  in  height, 
24  in.  in  width  parallel  to  the  face  of  the  building,  and 
24  in.  in  depth  from  front  to  back  of  lamp,  including  any 
ornamentation. 

It  will  be  evident  from  the  above  that  electrical  con- 
tractors, at  any  rate  those  in  the  area  governed  by  the 
London  County  Council,  will  have  to  give  careful  con- 
sideration to  every  order  for  electric  sign  work  which  they 
receive,  to  make  certain  that  they  are  not  unwittingly 
infringing  any  of  the  new  by-laws.  But  it  must  be  admitted 
that  the  London  County  Council  has  not  pressed  unduly  as 
regards  its  requirements,  and  there  are  few  who  will 
refuse  to  admit  that  some  regulations  relating  to  the  fixing 
of  electric  and  other  signs  were  becoming  desirable. 

Turning  from  the  contractor's  side  of  the  electric  sign 
business  to  that  of  the  manufacturer,  it  appears  that  a 
situation  has  arisen  which  deserves  the  earnest  consideration 
of  both  manufacturer  and  retailer.  Manufacturers  are,  it 
may  be  unwittingly,  continually  asked  for  sketches  and 
designs  for  signs  for  both  contractors  and  central-station 
men,  frequently  in  cases  where  there  is  little  or  no  prospect 
of  business  resulting.  No  maker  objects  to  sending  more  or 
less  complete  drawings  for  electric  signs  suitable  for  business 
purposes  when  there  is  a  fair  prospect  of  an  order  being 
obtained.  It  is  part  of  his  work,  and  speculative  though  it 
may  be,  he  regards  it  philosophically,  and  is  quite  prepared 
to  run  the  risk  of  hearing  that  the  design  was  unsuitable,  or 
that  the  order  has  gone  elsewhere.  But  there  are  limits, 
and  in  the  words  of  one  manufacturer  published  in  a  recent 
issue  of  "  Signs  of  the  Times,"  a  great  many  new-business 
department  managers  of  lighting  companies  seem  to  think 
that  the  way  to  keep  busy  is  to  determine  in  their  minds 
that  "Jones"  ought  to  have  an  electric  sign,  and  then  go 
back  to  the  office  and  write  a  circular  letter  which  is  sent  to 
every  sign  manufacturer  in  the  country  giving  the  various 
details,  and  asking  for  sketches,  photographs,  &c,  and  when 
these  sketches  all  arrive,  it  is  possible  that  Jones  will  turn 
down  the  entire  proposition  on  the  first  interview.  The 
"  new-business  "  man  is  aware  of  the  fact  that  it  does  not 
cost  him  or  his  company  a  single  dollar  to  try  to  wake  up 
Jones,  and  in  the  meantime  the  manufacturer  has  contri- 
buted materially  to  the  apparent  activity. 

It  may  be  that  there  is  a  certain  element  of  exaggeration 
in  the  letter  quoted,  but  that  there  is  a  great  deal  of  truth  in 
it  cannot  be  denied.  Owing  to  the  introduction  of  the  high- 
efficiency  metal-filament  lamps  central  stations  are  compelled 
to  make  every  effort  to  secure  new  business,  but  it  must  be 
admitted  that  it  is  not  fair  for  them  to  saddle  manufacturers 
with  the  whole  of  the  expense  connected  therewith.  In 
many  ways  the  policy  is  short-sighted  and  not  calculated  to 
make  for  the  best  interests  of  the  industry.  Every  maker 
penalised  in  that  way  is  forced  to  look  on  the  matter  from 
a  business  point  of  view,  and  add  the  necessary  percentage 
to  the  cost  of  those  signs  which  he  does  sell.  In  this  way 
the  price  is  unduly  inflated,  and  this  affords  an  opening  to 
those  makers  who  make  use  of  a  rival  illuminant.  Com- 
menting on  the  position,  the  Electrical  Review  and  Western. 
Electrician  points  out  that  in  some  of  the  larger  central-station 
companies  where  electric-sign  departments  are  maintained, 
preliminary  sketches  to  be  used  primarily  for  stimulating 
business  can  be  worked  up  by  a  central-station  employe 
without  the  aid  of  the  manufacturers.  It  seems,  also,  that 
electric-sign  manufacturers  could  supply  central  stations 
with  an  assortment  of  designs  of  signs  that  have  already 
been  installed,  covering  the  usual  classes  of  sign  prospects. 
These  designs,  of  course,  would  only  be  used  in  preliminary 
soliciting  to  create  an  interest  in  electrical  advertising  and 
to  gain,  if  possible,  some  idea  of  the  requirements  to  be 
fulfilled. 


When  a  bona  fide  prospect  has  been  developed  the  sign 
manufacturers  are  certainly  willing  to  furnish  sketches  and 
all  necessary  data,  but  here,  again,  a  practice  has  developed 
that  imposes  a  burden  on  the  manufacturer,  and  consequently 
militates  against  the  fullest  development  of  the  industry. 
Sign  manufacturers  are  at  one  in  complaining  against  the 
practice  of  central  stations  in  calling  for  sketches  from  every 
sign  manufacturer  when  only  one  order  can  be  given.  It 
frequently  happens,  also,  that  the  lighting  company  receives 
from  one  manufacturer  a  design  that  is  satisfactory  and  is 
accepted  by  the  prospect,  and  sends  this  design,  or  a  copy 
of  it,  to  every  other  manufacturer,  to  see  if  the  construction 
cannot  be  cheapened.  Certainly  this  is  unfair,  and  central- 
station  companies  should  co-operate  at  least  in  so  far  as  to 
give  the  sign  manufacturer  an  opportunity  to  suggest  some- 
thing that  is  satisfactory  to  the  prospect  without  submitting 
sketches  of  one  maker  to  his  competitors. 

With  this  conclusion  everyone  will  be  disposed  to  agree, 
and  better  co-operation  between  central  stations  and  manu- 
facturers of  electric  signs  would  probably  end  the  whole  diffi- 
culty. Neither  party  appears  to  have  quite  realised  the 
position  of  the  other,  and  as  the  desire  of  both  is  to  stimulate 
the  demand  for  electric  signs,  and  so  improve  the  revenue 
of  the  station,  with  a  resulting  profit  to  the  manufacturer, 
it  would  seem  that  there  should  be  little  difficulty  in  bringing 
about  a  better  position  of  affairs.  There  are,  of  course,  a 
numberof  central-station  men  who  fully  appreciate  the  position 
of  the  sign  maker,  and  do  not  burden  him  unnecessarily  in 
the  manner  mentioned.  The  manufacturer  is,  and  always 
has  been,  ready  to  engage  in  what  has  been  called  missionary 
work,  but  he  should  not  be  asked  to  engage  in  this  to  such 
an  extent  as  is  at  present  the  case. 

In  connection  with  the  electric  sign  business  in  the  United 
States,  the  manufacturers  have  organised  a  National  Asso- 
ciation, and  in  view  of  the  foregoing  remarks  it  will  be 
interesting  briefly  to  set  forth  its  objects,  which  have  been 
summarised  as  follows  : — 

1.  To  combat  hostile  sign  legislation,  local  and  general  ; 
to  change  unfair  and  restricted  city  ordinances  pertaining  to 
electric  signs  ;  and  to  oppose  taxes  and  licences  on  signs. 

2.  To  disseminate  a  knowledge  of  the  benefits  of  elec- 
trical advertising.  (This  will  be  accomplished  by  meaDs  of 
advertisements,  photographs  and  write-ups  in  the  popular 
magazines,  trade  papers,  and  through  the  Press  Associations.) 

3.  Generally  to  promote  the  welfare  of  its  members. 

4.  To  obtain  a  bureau  in  charge  of  the  secretary  which 
shall  guard  members  of  the  Association  against  employing 
agents  or  salesmen  who  'have  proved  dishonest  with  other 
companies. 

5.  To  establish  an  Association  standard  for  high  quality 
of  material,  workmanship  and  design,  and  to  impress  on  the 
public  the  merit  of  "Association  standard  "  goods. 

6.  To  combat  the  growing  evil  of  stealing  sketches  and 
matching  prices. 

Few  will  be  disposed  to  cavil  at  any  of  these  suggestions, 
and  it  might  well  be  that  some  similar  organisation  in  this 
country  would  be  of  lasting  benefit  to  all  concerned. 


Proposed   Liverpool    To  be    Railways. — A    scheme 

is  on  foot  with  a  view  to  solving  the  traffic  problem  in 
Liverpool  and  district.  On  behalf  of  a  wealthy  American 
syndicate,  the  Liverpool  Corporation  and  the  neighbouring' 
municipalities,  the  Mersey  Tunnel  Railway  Co.,  the  Over- 
head Railway  Co.  and  other  interests  are  being  approached 
with  a  view  to  ascertaining  what  attitude  they  will  adopt  towards 
an  extensive  scheme  for  underground  railway  connection. 
Though  the  matter  has  not  yet  been  "  formally  "  presented  to  the 
authorities  concerned,  the  proposal  is,  in  broad  outline,  that  an 
offer  might  be  made  to  purchase  the  Mersey  Railway  on  terms 
advantageous  to  all  shareholders  who  might  consent  to  sell  their 
holding.  Branch  lines  connected  with  the  Central  (Low  Level) 
Station  would  be  constructed  so  as  to  serve  a  wide  area  on  both 
the  Lancashire  and  Cheshire  sides.  As  an  important  link  there 
would  be  constructed  a  circular  line  conneoting  at  low  level  the 
L.  &  N.-W.,  the  Cheshire  Lines  and  the  Lancashire  and  Yorkshire 
termini.  On  the  Cheshire  side  of  the  Mersey,  a  complete  electri- 
fication of  existing  and  proposed  Wirral  Peninsular  Lines  would 
be  promised  if  terms  of  purchase  or  leasing  of  the  former  could 
be  arranged.  The  whole  of  Wallasey  would  gain  an  eleotric 
railway  service,  while  by  means  of  two  loop  lines  West  Kirby  and 
Neston  would  be  reached.  An  electrical  extension  of  the  present 
line  from  Rock  Ferry  to  Chester  would,  no  doubt,  be  a  natural 
further  development. 
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Ilir  following  figure^  showing  Che  import*  into  an<l  exports 
i  > . . ■  1 1  Canada  oi  elect  ical  and  similar  materials  during  tho 
\r;n  ended  March  81st,  1918,  axe  tab  a  from  the  tea  atl i 
mued  trade  statistics;  FigiuvH  for  the  year  1911-12  are  given 
for  purposes  of  comparison,  and  notes  of  any  increases  or  de- 
creases have  been  added  :  — 


llran.i    irirr,    plain. — 

i  i,, in  i rnited  Etingdi  - 
,.    United   States     .. 


1911-12. 
Dollars. 

7,000 
Ml  ,000 


1912-13. 
Dollars, 

7,000 
67,000 


Inc.  or  dee. 
Dollars. 


+    36,000 


Total 

:w,om 

7-UKKI 

+ 

36,000 

Railway  passenger  cars. — 

From    United    States    ... 

208,000 

303,000 

+ 

95,000 

Tram  or  horse  cars. — 

From    United    States    ... 

5,000 

2,000 

— 

3,000 

Copper  wire,  plain,  tinned 

or  plated — 

From  United   Kingdom.. 
„      United   States     .  . 

4,000 
72,000 

1,000 
105,000 

,+ 

3,000 
33,000 

Total 

76,000 

106,000 

+ 

30,000 

Electric  light  carbons  and  carbon  points. 

From  United  Kingdom.. 
,,      Germany 
,,      United  States 
,,      Other  countries  .. 

8,000 
17,000 
29,000 

2,000 

4,000 
24,000 
41,000 

2,000 

+ 

4,000 
7,000 
12,000 

Total 


56,000         71,000        +    15,000 


Electric  apparatus  not  mentioned — insulators, 

batteries,  telegraph  and  telephone  instru- 
ments.— 

From  United  Kingdom...        544,000  987,000 

„      Austria       6,000  2,000 

„      France       8,000  ■  13,000 

„      Germany 29,000  77,000 

„      Sweden      65,000  50,000 

„      United  States     ...     3,975,000  5,849,000 

,,      Switzerland          ...           2,000  2,000 

„      Other  countries  ...           6,000  6,000 


Total        ...     4,635,000 

Incandescent  lamp  bulbs,  etc.— 

From  Austria       17,000 

„      United  States     ...         99,000 
,,      Other  countries  ...  5,000 


+  443,000 

—  4,000 
+  5,000 
+    48,000 

—  15,000 
;+l,874,000 

+     10,000 


6,996,000      :+2,361,000 


25,000 

111,000 

10,000 


Total        ...        121,000       146,000 
Electric  motors,  generators,  dynamos  and  sockets. 
From  United  Kingdom...  76,000 


France 
Sweden 
United   States 
Other  countries 


193,000 

2,000  4,000 

30,000         68,000 

871,000    1,313,000 

4,000         16,000 


Total        ...        983,000    1,584,000 

Lamp  chimneys,  glass  shades  and  globes. — 
From  United  Kingdom... 


4,000 

13,000 

30,000 

275,000 

1,000 


8,000 

18,000 

35,000 

361,000 

3,000 


323,000       425,000       +  102,000 


36,000 
47,000 


15,000 
109,000 


Austria 

„      Germany 

„      United  States     ... 
„      Other  countries  ... 

Total 
Rubber  belting. — 

From  United  Kingdom... 
„      United  States     ... 

Total 

Manufacture  of  india-rubber  and  gutta-percha, 
except  clothing  and  similar  goods. — 
From  United  Kingdom...        155,000       218,000 

„      Austria      8,000         12,000 

„      Prance       4,000  8,000 

„      Germany 48,000         60,000 

„      United  States     ...       645,000       753,000 
„      Other  countries  ...  1,000  — 


'+  8,000 

+  12,000 

+  5,000 

+  25,000 


+  117,000 

+  2,000 

+  38,000 

+  442,000 

+  2,000 

+  601,000 


+  4,000 

+  5,000 

+  5,000 

+  86,000 

.+  2,000 


—    21,000 
.+    62,000 


83,000   124,000   +  41,000 


+  63,000 
+  4,000 
+  4,000 
+  12,000 
+  108,000 
—  1,000 


Total 

Locomotives  for  railways. — 

From  United  Kingdom... 

,,      United  States     ... 

„      Other  countries  ... 

Total 


861,000     1,051,000       +  190,000 


8,000    2,000 

407,000   784,000 

—  1,000 


—  6,000 
+  377,000 
+      1,000 


.    entfinfls.— 
From  United  Kingdom 
,,      Ui 
,,     Other  i 

Total 

Steam  engines. — 

Prom  United  Kingdom  .. 
„      United    Stat 

Total 

Boilers,  Steam. — 
From  United  Kingdom... 
,,      United  States 

Total 

hinery  not  mentioned,  except  sewing 
machines,    textile    machinery,    printing 
machinery,  .dc. — 
From  United  Kingdom.. 
„      France 
,,      Germany    ... 
„      United  States     .. 
,,      Other  countries  . 


1911.13. 

Dollars 

Dollars. 

107,000 

8,801,000 

3,414,000 

—    1 

+  1,W> 

— 

+  1,275,000 

•I7,0i/) 

117,000 

+ 

+  229,000 

277,000 

576,000 

+  299,000 

74,000 
162,000 

74,000 

+  161,000 

236,000       397,000        +  101,000 


1,713,000 

2,016,000 

+    302,000 

6,000 

7,000 

+       1,000 

203,000 

209,000 

+       6,000 

13,331,000 

17,485,000 

+4,154,000 

111,000 

73,000 

—     38,000 

Total 


15,364,000  19,789,000      +4,425,000 


Iron  and  steel  wire,  single  or  several,  covered 
with  cotton,  linen,  silk,  rubber,  or  other 
material,  including  cables  so  covered. — 

From  United  Kingdom...  229,000  434,000 
„  United  States  ...  426,000  774,000 
„      Other  countries  ...  8,000         12,000 


+  205,000 
+  348,000 
+      4,000 


Total 


663,000     1,220,000        +  557,000 


Iron  and  steel  wire  not  mentioned 
(except  fencing  wire). — 

From  United  Kingdom... 

,,      Germany    

,,      United  States 

,,      Other  countries  ... 


13,000 

16,000 

+      3,000 

49,000 

6,000 

—    43,000 

218,000 

301,000 

+  a3,ooo 

8,000 

1,000 

—     7,000 

Total 


288,000       324,000        +    36,000 


Lighting  fixtures  of  metal,   including 
electric  light  fixtures  of  metal. — 
From  United  Kingdom...  34,000 

„      Austria       3,000 

,,      United   States     ...        562,000 
„      Other  countries  ...  10,000 


51,000 

4,000 

709,000 

17,000 


+  17,000 

+  1,000 

+  147,000 

+  7,000 


Total 
Asbestos  manufactures. — 
From  United  Kingdom... 
„      United  States 
„      Other  countries  ... 

Total 

Plumbago,  ground  and  manufactured. - 

From  United  Kingdom...  4,000 

„      United  States      ...  35,000 


609,000       781,000        +  172,000 


43,000 

298,000 

9,000 


44,000 

443,000 

10,000 


+  1.000 
+  145.000 
+      1,000 


350,000       497,000        +  147,000 


8,000 
50,000 


+      4,000 
+    15,000 


415,000       787,000       ;+  372,000 


Total 


Mica. — 
To  United  Kingdom 
„    United  States 
„    Other  countries 

Total 

Electrical  apparatus. — 

To  United  Kingdom 
,,    Newfoundland 
„    United  States 
„    Other  countries 

Total 
Machinery. — 

To  United  Kingdom 
Newfoundland 
New   Zealand 
Argentina 
France 

United  States 
Other  countries 

Total 


39,000 

EXPORTS. 

40,000 
218,000 


58,000        +    19,000 


37,000 

282,000 

2,000 


—  3,000 
+  64.000 
+      2.0iXI 


258,000       321,000       +    63.000 


16,000 

S,000 

110,000 

7,000 


12,000 

9,000 

188.000 

7,000 


—      4.000 
+      4,000 


138,000       216,000       +    7S,000 


70,000 
35,000 
3,000 
33.000 
10,000 
461.000 
75,000 


66.000 

112.000 

5.000 

25.000 

20.000 
806,000 

68,000 


—  4.000 
+  77.000 
+  2.000 

—  S.000 
+  10.000 
+  345.000 

—  7,000 


687,000     1,102,000       1+  415,000 
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THE   ELECTRICITY    SUPPLY    OF   LARGE 
CITIES. 


By  Pkok.  G.  KLINGENBERG,  Dr,  Ph. 


After 

reconstruction, 

126,000  KW. 
4 

83,000  KW. 

46,000  kw. 

0'041  KW.-hour 

0788 


(Concluded  from  page  39.) 

The  foregoing  calculations  were  carried  out  on  the  assumption 
that  a  new  power  station  would  be  erected  in  the  vicinity  of  the 
city  supply  area.  The  question  that  remains  to  be  examined  is 
whether  greater  advantages  could  be  obtained  by  erecting  the  new 
power  station  at  coal  mines,  and  transmitting  the  energy  to  the 
city  by  long-distance  transmission  lines.  A  general  investigation 
does  not  appear  to  indicate  promising  results. 

TABLE  VI. 
c.s.  <=  centishillings. 
Before 
reconstruction, 
Available      capaoity     at     sub- 
stations or  outgoing  feeders...       126,000  kw. 
Number  of  power  stations       ...  25 

Installed  output  of  new  power 

station  — 

Installed    output  of  old  power 

stations  — 

Feeder   cable    losses    per    kw,- 

hour  sold         — 

Total  efficiency  of  transmission - 
system  =  KW. -hours  sold    + 

KW.-hours  generated  0  788 

Total    load     factor    of    power 

stations  

Total  reserve  factor       

Total  utility  factor        

Energy  sold  per  kilowatt  in- 
stalled and  per  year 

Energy  supplied  from  old 
stations,  eight  months'  ser- 
vice, n  «=  0'156  

ditto,    from  the  new  power 

station       

Utility    factor    of    old    power 

station,  n        

ditto,  of  large  power  station,  n 
Working    costs    per    KW.-hour 
supplied   to   low-tension  net- 
work : — 

New  power  station  (inol.  10 

per  cent,  capital  charge)    ... 

Old     power     stations     (excl. 

capital  charge)        

Capital  charges  on  the  25  old 
power  stations  (8  per  cent. 

as  hitherto) 

Average    price    per     KW.-hour 

supplied  

Low-bension  network  losses  per 

KW.-hour  sold 

Costs  for  losses 

Working     costs    (iDcl.     capital 

charge,  8  percent,  as  hitherto)         7'610  c.s. 

Total  costs  (incl.  capital  charges)— ■ 

per  KW.-hour  sold      19'530  c.s. 


24'9  per  cent, 
1*61 
0122 

24'9  per  cent. 
1'25 
0U56 

1,069  KW.-hours 

],370~KW.-hours 

- 

333  KW.-hours 

- 

1,037  KW.-hours 

- 

0-156 
0-186 

— 

4-878  o.s. 

— 

3-820  "„ 

— 

3-874    „ 

9-440  c.s. 

8*510  „ 

0-268-Kw.-hour 

0-229-KW.-hour 

2-480  c.s. 

1-940  c.s. 

5-966  c.s. 
16-416  c.s. 


218  010,000s. 
172,000,000 


33,600,000s. 
28,400,000e. 


Capital      183,830,000s. 

Energy  sold  per  annum,  KW.-hrs.     135,000,000 

Annual  revenue 26,400,000s. 

„        expenses  26,400,000s. 

Available  surplus  —  5,200,000s. 

With  regard  to  the  constants,  I  have  taken  normal  values  adapted 
as  far  as  possible  to  London  conditions. 

Basis  for  the  Comparison  of  Local  and  Bistaid  Power  Stations. — 
Difference  in  price  of  coal  delivered  free  at  bunkers,  3s.  6d.  per 
ton  ;  price  of  coal  free  at  bunkers,  distant  power  station,  7s.  per 
ton.  Installation  costs  of  power  station — At  the  mine,  170s.  per 
kw.  ;  near  the  city,  210s.  per  KW. ;  max.  output  at  end  of  line, 
80,000  kw. 

There  will  be  no  essential  alterations  in  the  results  of  the  com- 
parison if,  in  place  of  80,000  KW.,  two  or  three  times  this  value  is 
taken,  as  this  merely  entails  an  alteration  of  the  absolute  value 
while  the  relative  figures  remain  approximately  the  same. 

For  the  long-distance  transmission  I  have  selected  three-phase 
current  at  50  cycles,  with  a  line  pressure  of  100,000  volts,  both  for 
overhead  and  cable  transmission. 

I  would  propose  purchasing  a  strip  of  land  16  metres  wide  for 
each  line  of  masts  at  an  average  price  of  300s.  per  ha.  (  -  2'47  acres). 
It  is  necessary  to  provide  two  rows  of  masts,  to  allow  for  repairs, 
whereas  with  single-phase  cables  one  cable  per  circuit  suffices  as  a 
reserve,  provided  it  can  be  put  into  commission  without  inter- 
rupting the  supply.  The  main  step-down  station  must  be  placed 
on  the  outskirts  of  the  city,  unless  100,000- volt  cables  are  UBed  for 
taking  the  energy  into  the  city. 

The  comparison  includes  the  plants  up  to  the  feeding  points  of 
the  20,000-volt  ring  mains  (see  fig.  4,  p.  39),  as  from  this  point  the 


systems  and  methods  of  working  are  the  same  for  all  oases.  The 
distance  from  the  mines  is  taken  as  100  km.,  150  km.,  200  km.  and 
250  km.  respectively.  The  costs  then  work  out  approximately  as 
follows  — 

A.  Local  Power  Station. 

1.  Power  station  :  83,000  kw.       ...     17,430.000s. 

2.  Feeder  cable  :  20,000-volt  ...       5,000,000s. 

22,000,000s.' 

B.  Distant  Power  Station  with  Overhead  Transmission.    Installation 
Cost  in  Shillings. 

Power       Overhead  Main  step-        Feeder 

station,      transmission,  down  station.       cable.  Total. 

15,640,000     4,700,000     1,700,000     5,000,000  27,040,000 

15,980,000     7,050,000     1,700,000     5,000,000  29,730,000 

16,150,000     9,400,000     1,700,000     5,000,000  32,250,000 

16,320,000  11,750,000     1,700,000     5,000,000  34,770,000 


Distance 
100  KM. 
150    „ 
200    „ 
250    „ 


Distant  Power  Station  with  Cable  Transmission.     Installation   Cost 
in  Shillings. 
Power  Cable  Main  step- 

Distance,  station.       transmission,  down  station.       Total. 

100  KM.  ...  14,620,000  10,470,000  1,700,000  26,790,000 
150  „  ...  14,960,000  15,915,000  1,700,000  32,575,000 
200  „  ...  15,300,000  21,580,000  1,700,000  38,580,000 
260    „         ...       16,640,000     27,400,000     1,700,000     44,740,000 

The  results  of  the  comparison  for  some  of  the  foregoing  cases  have 
been  tabulated  in  fig.  5,  which  shows  the  comparison  between  a  local 
power  station  and  a  distant  power  station  with  overhead  transmis- 
sion, the  values  including  10  per  cent,  for  the  capital  charges  on  the 
power  station  and  sub-stations,  and  8  per  cent,  for  the  overhead 
transmission  line  and  cable.  The  calculations  prove  that  the 
working  costs  with  cable  transmission  are  higher  than  with  over- 
head transmission  at  low  utility  factors,  and  that  with  the  utili- 
sation of  about  50  per  cent,  they  are  practioally  equal.    The  curves 
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Fig.  5. — Comparison  op  Total  Working  Costs  between  Local 
and  Distant  Power  Stations,  with  Overhead  Line 
Transmission. 

further  show  that  under  the  assumptions  made,  the  looal  station 
can  be  operated  more  cheaply  than  the  distant  station.  The 
operating  costs  of  the  former,  however,  rise  towards  those  of  the 
distant  station,  and  from  a  utility  factor  of  30  per  oent.  upwards, 
exceed  them  in  succession  at  100,  150,  200  and  250  km.  transmission 
distances. 

The  comparison  has  shown  that  under  certain  conditions,  namely, 
with  coal  freight  at  3s.  6d.  per  ton  and  with  a  normal  utility  faotor, 
it  would  be  cheaper  to  operate  a  power  station  Bituated  near  the 
city  than  one  at  the  ooal  mines.  I  do  not,  however,  look  upon  the 
difference  as  sufficient  to  decide  so  important  a  matter  as  the 
locality  of  the  power  station.  There  are  other  considerations  of  a 
more  general  nature  that  have  a  considerable  bearing  on  the  point 
at  issue, 


A  Report  on  Companies.— From  the  annual  report  men- 
tioned in  our  leaderette  last  week,  it  appears  that  two  applications  for 
leave  to  pay  interest  out  of  capital  during  construction,  under  Sec.  91, 
were  made  to  the  Board  of  Trade  during  1912.  In  one  case  the 
application  was  sanctioned,  and  in  the  other  case  it  was  withdrawn. 
It  is  somewhat  surprising  that  the  powers  vested  in  the  Board  of 
Trade  under  Sec.  112  of  the  Act  of  1908,  to  appoint  an  auditor,  if 
an  appointment  of  auditors  is  not  made  at  the  annual  general 
meeting  of  the  company,  had  to  be  exercised  in  seven  cases  during 
the  year.  After  allowing  for  a  net  increase  of  2,926  companies 
during  the  year,  there  were  some  52.000  companies  on  the  register 
for  England  and  Wales.  Proceedings  had  to  be  taken  by  the  Board 
in  some  cases  to  enforce  returns  being  made  to  the  Registrar  of 
Joint  Stock  Companies,  and  against  liquidators  to  enforce  the  filing 
of  accounts,  and  in  three  cases  to  enforce  the  payment  of  undis- 
tributed funds  into  the  companies'  liquidation  account. 
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THE    EMPLOYMENT     OF     POWER    IN    H.M. 
POST    OFFICE. 


By  II.  C.  GUNTON,  M.I.I,  I  . 


{Abstract    of  paper   read  before    the  INSTITUTION  OF    ELECTRICAL 

ENUINKEK8,  at.\Manehcster,   December   16fA,    anil    London, 

December  \Uh,  19 IS.) 

Until  recently  the  energy  for  power  and  lighting  in  London  and 
seven  of  tho  larger  provincial  towns  has  been  supplied  from  small 
power  houses  situated  in  the  basements  of  the  Post  Office  buildings, 
and  some  of  these  stations  have  been  in  existence  for  about  20 
years.  In  the  metropolitan  area  two  of  these  old  power  houses 
have  recently  been  replaced  by  the  new  electric  power  system, 
which  at  present  includes  a  main  generating  station  on  the  south 
side  of  the  river,  near  Blackfriars  Bridge,  and  three  sub-stations 
in  basements  at  King  Edward  'Building,  G.P.O.  West,  and  Carter 
Lane.* 

Electric  power  is  generated  as  three-phase  alternating  current, 
with  a  frequency  of  50  periods  per  second,  and  at  a  pressure  of 
6,600  volts,  and  transmitted  at  this  pressure  to  the  three  sub- 
stations, where  it  is  transformed  down  for  the  supply  of  the 
lighting  and  power  circuits. 

At  G.P.O.  West  sub-station  the  three-phase  supply  is  converted 
to  continuous  current  at  440  and  220  volts,  in  conjunction  with  a 
storage  battery  ;  in  the  event  of  temporary  interruption  to  the 
e.h.t.  supply  from  the  power  house,  the  battery  will  for  a  con- 
siderable time  not  only  maintain  the  supply  to  the  continuous-current 
circuits,  but  will  also,  by  running  the  motor  converters  reversed, 
automatically  maintain  the  pressure  on  the  e.h.t.  bus-bars  at  the 
other  two  sub-stations,  and  so  enable  the  transformers  to  maintain 
the  alternating  current  supply. 

The  normal  full-load  capacity  of  the  main  generating  plant, 
including  spares  at  the  power  house,  is  2,500  KW. 

Although  the  present  output  is  small,  the  extremely  favourable 
character  of  the  load  curve  (fig.  1)  has  enabled  a  supply  of  energy 
to  be  given  for  all  purposes  at  an  inclusive  cost  of  about  ljd.  per 
unit  delivered. 

As  regards  the  provincial  stations,  arrangements  have  been  made 
in  several  instances  to  change  over  to  the  local  municipal  supplies. 
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Fig.  1. — Daily  Load  Cubve  (April  25th,  1913)  of  G.P.O. 
Power  Station  at  Blackfriars. 

In  some  instances,  to  obtain  a  low  price,  a  battery  has  been  installed 
to  improve  the  load  factor,  at  the  same  time  providing  a  standby 
against  emergency. 

Pneumatic  tubes,  which  have  been  used  in  London  since  1871,  have 
since  been  installed  in  almost  every  telegraph  office  of  appreciable 
size  in  the  kingdom.  Usually,  electrically-driven  pumps  are 
employed,  with  automatic  regulation,  electrically-operated  valves 
devised  by  the  P.O.  staff,  having  given  the  most  satisfactory  results. 
In  some  cases  the  air  drawn  from  the  vacuum  mains  is  compressed 
for  the  pressure  service,  as,  e.g.,  at  the  G.P.O.  ;  when  this  is  done, 
precautions  have  to  be  taken  against  drawing  in  gas  through  leaky 
street  tubes.  Rotary  blowers  serve  for  the  house  tube  systems. 
About  5  to  5i  h.p.  is  required  to  work  a  2i-in.  tube  1  mile  long 
continuously  at  10  lb.  pressure,  the  time  occupied  in  the  transit  of 
the  carrier  being  24;-2i  minutes.  Vacuum  working  at  7  lb.  below 
atmosphere  requires  less  power  in  the  ratio  of  1*83  :  1.  Tubes  are 
in  use  in  London  up  to  4,180  yards  in  length,  3  in.  in  diameter. 
The  power  consumed  in  maintaining  the  passage  of  carriers  at 
intervals  of  5  to  10  sec.  in  a  li-in.  tube  system  of  a  total  length  of 
650  ft.  is  only  }  KW. 

Pneumatic  power  has  recently  been  employed  in  a  trunk  tele- 
phone exchange  for  distributing,  between  certain  points  in  the 
exchange,  the  tickets  on  which  are  entered  particulars  of  the  trunk 
connections  required.  Instead,  however,  of  using  tubes  of  circular 
section  and  carriers,  the  tubes  are  of  rectangular  section 
2J  in.  X  |  in.  and  the  tickets  are  propelled  through  them  by 
means  of  a  folded  end  at  right  angles  to  the  remainder  of  the 
ticket,  which  practically  serves  as  a  sail.  The  tickets  are  con- 
veyed from  various  operators  to  a  distributing  centre  by  vacuum, 
and  are  thence  dispatched  by  pressure  to  other  operators  ;  at  the 
distributing  centre  the  tickets  are  discharged  without  destroying 
the  vacuum,  by  means  of  two  electrically-driven  rollers  which, 
except  during  the  passage  of  the  ticket,  are  kept  in  contact  by 
springs  on  their  axles.    The  tickets  are  also  inserted  in  the  vacuum 

*  The  installation  was  fully  describedj  in  the  Electrical 
Review,  November  18th  and  26th,  1910. 
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the  atmoaphera  to  a  mlnlmnm,    i  ha  dlapatob  from  the  dlatrib 
centre  is  affaotad   by   placing    the  ticket  a  and  after- 

ward* applying  tin:  preaanw  by  meant  of  a  valve  actuated  by  % 

plunger  which  alno  light*  a  -itfiiul  lump.  Tin;  ticket,  on  being  dis- 
charged strikes  a  lever,  breaking  u  oontaot  which  hai  the  effect  of 
do-energising  the  electromagnet  in  connection  with  the  prewiure 
valve,  and  so  cuts,  off  the  DTeaaura  from  that  particular  tube  and 
extinguished  the  lamp. 

The  P.O.  Engineering  Department  ban  installed  and  maintain! 
207  electrio  lifts  of  various  type*,  D.O.  and  \<  .  three,  two  and 
one-phase.  The  cost  of  maintenance  of  electric  and  hydraulic  lift* 
is  taken  to  be  about  the  same.  The  possibility  of  accident  is  reduced 
to  a  minimum  with  modern  electrio  lifts,  and  there  has  not  I 
n  single  fatal  accident  with  an  electric  lift  installed  by  the  P.O 
By  proper  adjustment  of  the  controller,  material  economy  in  time 
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Fig.  2. — Comparison  between  Electric  and  Hydraulic 
Lifts  of  20-cwt.  Capacity  and  Speed  of  200  ft. 
per  Minute.  Electric  Supply  Three-phase  50  ~ 
440  Volts. 


and  energy  consumption  can  be  effected.  Fig.  2  shows  a  comparison 
between  the  costs  of  electric  and  hydraulic  lifts,  and  fig.  3  shows 
the  annual  cost  with  reference  to  the  number  of  round  journeys 
per  annum.  The  curves  show  the  critical  number  of  journeys  per 
annum,  for  which  the  annual  charges,  inclusive  of  all  costs,  are 
the  same  for  both  types  of  lift,  under  different  conditions  of  travel. 
In  the  sorting  offices  in  the  larger  postal  centres  electrically- 
driven  ropeways,  band  conveyors,  stamping  machines,  ice,  are 
employed,  and  experiments  have  recently  been  made  with  a  view 


Fig. 


:$.— Comparison    between    Electric    and    Hydraulic 
Lifts  ;  Interest  and  Depreciation,  6  per  cent. 


to  the  mechanical  transport  of  correspondence  practically  right 
through  an  offioe.  Trials  made  at  Liverpool  indicate  that  a  sub- 
stantial saving  of  time  will  be  effected.  All  the  apparatus  is 
electrically  driven.  In  the  telegraph  instrument  rooms  at  Bir- 
mingham an  experimental  installation  of  mechanical  selective 
conveyors  for  telegram  forms  has  been  fitted  up,  with  electrical 
driving. 

The  Post  Office  engineers  have  some  600  installations  of  heating 
plant  to  maintain,  as  well  as  all  the  mechanical  ventilating  systems. 
In  telephone  exchange  switch  rooms,  where  the  high  switchboards 
interfere  with  the  natural  circulation  of  the  air,  most  satisfactory 
results  have  been  obtained  by  installing  suspended  fans  of  the 
revolving  type  between  the  switchboards  to  circulate  the  air,  in 
addition  to  fans  in  the  windows  for  the  extraction  of  air.  In  one 
particular  case  where  natural  ventilation  is  difficult,  an  ozone  plant 
has  been  installed,  with  successful  results, 
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Several  types  of  machines  for  cleaning  maiNbags  have  been  tried, 
the  most  satisfactory  results  being  obtained  with  the  type  installed 
at  the  King  Edward  building,  which  is  driven  by  an  electric 
motor.  The  charge  of  bags  is  rendered  completely  clean  in  about 
20  minutes,  the  total  capacity  of  the  plant  being  about  400  bags 
per  hour. 

A  large  amount  of  plant  is  in  use  in  connection  with  central 
battery  telephone  exchanges,  motor-generators  and  accumulators 
being  almost  exclusively  used  for  this  purpose.  The  generators 
are  specially  designed  to  give  silent  working  when  supplying  the 
telephone-exchange  circuits  direct  without  any  battery  in  circuit. 
Their  chief  features  are  ring-wound  armatures  with  a  large 
number  of  commutator  segments,  uniform  distribution  of  the  field, 
good  balancing  both  mechanically  and  electrically,  good  commu- 
tator surface  and  a  special  type  of  high-conductivity  brushes  ; 
large  choke  coils  of  special  design  are  also  used  in  conjunction 
with  the  machines,  which  are  built  in  sizes  from  1  to  40  k\v. 
Upwards  of  40  exchanges  had  to  be  equipped  very  rapidly  in  con- 
nection with  the  taking-over  of  the  National  Telephone  Co.'s 
system. 

In  1912-13  850  offices  were  electrically  lighted,  using  the  equiva- 
lent in  terms  of  8-c.p.  lamps  of  380,439  metallic-filament  and 
20,345  carbon-filament  lamps,  an  increase  of  258  offices  and  78,609 
8-c.P.  lamps  on  the  previous  year.  An  annual  saving  of  £8,000 
has  been  effected  by  substituting  metal  for  carbon-filament  lamps, 


Fig.  4.— Post  Office  (.London)  Railway. 


after  allowing  for  the  increased  cost  of  renewals.  About  4,300  KW. 
is  used  for  lighting.  Clusters  of  metal-filament  lamps  in  fittings 
with  opalescent  shades  have  proved  very  satisfactory,  the  walls 
and  ceilings  having  dull  white  or  cream  surfaces,  and  large 
windows  being  provided  with  light  blinds.  For  sorting  tables 
2-3  foot-candles  are  necessary,  3  ft.  above  floor  level ;  somewhat 
less  illumination  serves  for  instrument  rooms,  1-2  c.-ft.  for  offices 
andtrnnk  telephone  exchanges,  and  l-l"5  for  loading  platforms"and 
ordinary  telephone  exchanges. 

Powers  have  been  obtained  to  construct  an  electric  railway  for 
postal  purposes  from  East  to  West  London,  as  shown  in  full  lines 
in  the  map  (fig.  4),  the  dotted  lines  showing  the  ultimate  extensions 
contemplated.  The  railway  will  consist  of  two  tracks  each  of  2ft. 
gauge,  in  a  single  tunnel  9  ft.  in  diameter.  Mr.  Dalrymple  Hay 
is  responsible  for  the  tunnelling,  and  the  Engineer-in-Chief  of  the 
Post  Office  for  the  equipment.  The  trains  will  be  operated  without 
drivers,  on  the  remote-control  system. 

The  proposed  system  of  control  may  be  briefly  described  as  being 
generally  similar  to  the  power-operated  point  and  signal  systems 
adopted  for  modern  railway  undertakings,  but  with  the  signal  ele- 
ment replaced  by  the  application  of  current  to  the  track.  It  is 
considered  that  it  is  only  by  such  a  system  of  complete  inter- 
locking that  a  remote-control  electrical  railway  of  this  scope  can 
be  safely  operated 

With  a  view  to  reducing  human  labour  and  the  delays  con- 
nected with  double  handling,  trials  are  at  present  being  made  with 
an  electric  truck  equipped  with  an  Edison  battery  (see  Ei.ectbical 
Rf.vtew,  Vol.  78,  p.  342).  This  truck,  which  weighs  only  about 
25  cwt.  including  a  load  of  10  cwt.,  is  intended  for  use  more  parti- 
cularly at  offices  that  are  in  close  proximity  to  railway  stations. 
The  control  is  sufficiently  safe  and  flexible  to  meet  the  condi- 
tions of  a  crowded  platform,  while  slopes  as  steep  as  1  in  10  can 
be  negotiated. 

Trials  of  the  truck,  which  is  equipped  with  42  B4  cells,  have 
been  carried  out  and  the  following  results  have  been  obtained  : — 


Discussion  at  London. 
Ma.K)R  O'Meaba,  in  opening  the  London  discussion,  referred  to 
the  field  of  unskilled  labour  in  transportation,  with  which  the 
paper  dealt ;  much  of  the  plant  was  not  really  new,  such  as  might 
be  installed  to  start  now,  such  as,  for  instance,  the  pneumatic  tubes, 
which  were  rather  slow.  He  complimented  the  author  on  the 
sortation  system  at  the  G.P.O. 

Mr.  C.  H.  Wokdingham  asked  for  information  on  the  Bubj?ct  of 
standardisation,  the  working  of  the  battery  sub-statian,  lifts  and 
fans  employed.  He  also  inquired  as  to  the  effect  of  ozone 
apparatus. 

Mb.  W.  Slingo  referred  to  the  wide  sphere  of  engineering 
covered  by  the  Post  Office  administration.  The  proposed  P.O.  tube 
railway  would  certainly  be  a  remunerative  undertaking,  otherwise 
the  scheme  would  not  have  been  proposed.  The  Post  Office  did  not 
manufacture  anything  which  it  could  get  made  for  it ;  one  machine 
was  made  and  proved,  and  definite  specifications  were  then  issued 
for  it.  Cable  makers  were  now  carrying  out  complete  contracts 
for  making  and  laying,  and  he  hoped  the  results  would  justify  them 
in  contracting  for  the  laying,  which  used  to  be  done  by  the  P.O. 
staff. 

Mr.  J.  S.  Highfield  said  it  would  appear  that  the  cost  of 
electric  supply  must  be  a  minor  proportion  of  the  total  cost  of 
P.O.  service,  and  that  security  was  of  more  importance  than  cost, 
in  which  case  isolated  plants  were  really  safer  than  the  present 
arrangement  of  a  distant  generating  station, 
with  which  the  battery  was  the  only  safe- 
guard. 

Me.  Perkins  said  the  Eastern  Telegraph 
Co.  had  recently  leased  from  the  P.O.  some 
4J  miles  of  pneumatic  tubes,  and  while  these 
worked  very  well,  it  was  found  that  oc- 
casionally the  observation  window  in  the 
valve  was  broken  and  the  air  was  then  lost 
for  some  time  ;  the  switch  also  cut  the  felt 
of  the  carriers.  The  introduction  of  band 
carriers  for  telegrams  had  greatly  facilitated 
their  work. 

Mr.  Roger  Smith  was  interested  in  the 
figures  for  electric  and  hydraulic  lifts,  which 
would  only  be  obtained  from  extended  ex- 
perience. The  conveyor  was  the  only  lifting 
machine  giving  about  100  per  cent,  load 
factor  (the  power  did  not  vary  much  whether 
loaded  or  not),  and  it  should  be  supplied  at  a 
much  cheaper  rate  than  was  usual.  Regarding 
electric  trucks,  the  great  difficulty  was  to 
charge  them  on  a  commercial  circuit.  What 
one  wanted  was  for  the  ordinary  user  to  be 
able  to  plug  his  cells  on  to  a  commercial 
circuit  for  any  odd  quarter  of  an  hour.  The 
batteries  were  generally  some  odd  voltage, 
such  as  60  or  40. 

Another  speaker  criticised  the  air  system 
for  the  pneumatic  tubes.    The  fixed  lights 
and  low  candle-power  employed  in  lighting  seemed  awkward,  and 
he  thought  hydraulic  power  was  more  reliable  and  equally  as  ap- 
plicable as  electric. 

Mr.  Gdnton,  in  the  course  of  an  extended  reply,  said  efforts 
were  being  made  to  standardise  as  far  as  possible.  One  speaker 
had  asked  about  electric  cooking,  and  he  thought  they  might  make 
a  case  for  it  if  the  price  of  energy  were  lower,  say  Jd.  per  unit. 
Extractor  type  fans  were  employed  in  conjunction  with  radiators 
for  the  ventilation  system.  The  P.O.  had  been  forced  to  give  up 
the  small  basement  stations  referred  to  by  Mr.  Highfield. 


Voltage  before  run  (half  battery) 
Voltage  after  run  (half  battery) 
Total  number  of  journeys 
No.  of  miles  ...         ...         ... 

No.  of  units  used  for  charging  ... 
No.  of  watt-hours  per  ton-mile ... 


80  volts 

20  „ 
160    „ 

25     „ 

7*8  „ 
225     „ 


Experiments  are  also   being    made    with    electrically-equipped 
Vane  for  collecting  purposes, 


Discussion  at  Manchester. 

Mr.  W.  J.  Medlyn  said  that  condensation  in  pneumatic  tubes 
■was  a  serious  difficulty,  and  had  been  encountered  in  a  Liverpool 
street  tube  where  the  air  was  taken  in  at  a  temperature  of  60°  to 
70*  F.  Condensation  took  place  causing  the  messages  and  carriers 
to  become  damp,  and  it  appeared  that  the  use  of  air  at  a  much 
lower  temperature  should  be  adopted.  The  presence  of  gas  in  the 
pneumatic  air  containers  in  Liverpool  had  been  traced  to  a  leaky 
eras  pipe  in  close  proximity  to  a  leak  in  the  pneumatic  street  tube. 
In  telephone  exchanges  in  the  South  Lancashire  district  alone 
there  were  installations  of  accumulators  varying  in  capacity  from 
40  to  6,000  ampere-hours,  and  absorbing  about  200,000  units 
annually  for  charging  purposes.  This  consumption  was  likely  to 
be  considerably  increased  when  the  conversion  of  existing  magneto 
exchanges  to  c  B.  working  was  carried  out. 

Mr.  G.  H.  Vaughan  referred  to  the  inconvenience  caused  by 
condensation  in  pneumatic  tubes,  and  cited  the  case  of  a  pneumatic 
ticket  distributor  installed  in  the  London  trunk  exchange.  In 
order  to  ensure  satisfactory  working,  it  was  necessary  that  the 
tickets,  after  being  folded  in  a  particular  way,  should  be  rigid,  this 
rigidity  being  obtained  by  drying  in  an  electric  oven.  In  order  to 
eliminate  condensation  in  the  rectangular  delivery  tube,  the  speaker 
had  suggested  the  use  of  calcium  chloride  filter  bags,  which  device, 
he  understood,  was  now  under  consideration. 

Prof.  E.  W.  Mabchant,  referring  to  the  author's  statement 
regarding  improved  efficiency  due  to  improvement  in  controllers, 
said  that  in  the  case  of  a  motor  with  constant  flux  per  pole,  and 
running  on  constant-pressure  mains,  it  would  not  matter  how  the 
current  was  varied  during  the  process  of  acceleration,  the  total 
energy  taken  from  the  mains  for  accelerating  the  motor  would  be 
constant,  but  the  total  quantity  of  electricity  used  during  the  period 
of  acceleration  would  be  greater  the  longer  the  period  of  accelera- 
tion.   The  more  rapid  the  acceleration  the  less  the  waste  of  power. 
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He  suggested  the  nse  of  the  term  "  Electric  buttery  truck, '  instead 
of  "  electric  truck,"  as  in  the  paper. 

The  Autiiou,  in   reply,    said    that  on   account  of    oondi 
trouble,  pneumatic  tubes  for  street  work   were  oarried  out  in  lead, 
and,  for  indoor  work,  in  brass.     Experiments  were  being  carried 
out  along  the  lines  indicated  by  Mr.  Vaughan. 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


ELECTRICITY    SUPPLY    STATISTICS    FOR 
GERMANY. 


Thk  considerable  progress  which  is  being  made  in  the  extension 
of  the  electricity  supply  business  in  (Jermany,  is  evidonced  by  the 
statistics  which  are  collected  by  the  Verband  Deutscher  Klektro- 
teehniker,  and  published  in  alternate  years,  those  for  the  two 
years  ended  with  April  1st,  1913,  having  just  been  issued  by  the 
firm  of  Julius  Springer,  of  Berlin.  It  should  first  be  explained 
that  the  information  does  not  apply  to  power  stations  which  solely 
serve  the  purpose  of  furnishing  electrical  energy  for  the  operation 
of  railways  and  tramways,  or  to  stations  which  supply  to  blocks  of 
buildings  or  to  individual  installations  (factory  or  ironworks' 
stations),  unless  they  also  deliver  energy  for  sale  to  the  public. 
With  these  reservations,  the  statistics  deal  with  all  the  stations 
throughout  the  country  which  are  concerned  with  meeting  the 
public  requirements  in  regard  to  lighting,  cooking  and  heating,  and 
power  purposes. 

The  increase  in  the  number  of  public  stations  in  recent  years  has 
■been  surprisingly  large,  although  many  of  them  are  of  compara- 
tively small  capacity,  as  will  subsequently  be  shown.  For  instance, 
on  April  1st,  1909,  the  number  was  1,978  ;  on  April  1st,  1911,  the 
number  had  advanced  to  2,526,  and  on  April  1st,  1913,  it  had 
further  risen  to  4,040,  so  that  the  stations  have  more  than  doubled 
in  a  period  of  four  years.  The  figures  also  represent  an  average  of 
nearly  15  new  stations  per  week  in  the  past  two  years,  or  about 
two  new  works  opened  daily.  The  appended  table  indicates  the 
development  of  the  capacity  of  the  works,  including  generators 
and  accumulators,  in  the  same  term  of  years  on  April  1st  in  each 
case  i — 

Capaoity  of  all  works        Average  oapacity 
oombined.  per  station. 

1909         1,161,609  KW.  :»87  kw. 

1911         1,466,418  KW.  580  KW. 

1913         2,095,666  kw.  519  KW. 

The  reduction  in  the  average  capacity  of  the  stations,  which  had 
always  increased  in  former  years,  is  attributed  to  the  large  expan- 
sion in  the  number  of  new  stations,  which  nearly  always  com- 
mence on  a  small  scale.  But  the  determining  factor  in  forming 
an  opinion  of  the  development  of  electricity  supply  is  held  to  be 
less  in  the  average  capacity  of  the  stations  than  in  the  total 
capacity  of  the  large  works  capable  of  dealing  with  5,000  kw. 
This  class  of  works  numbered  40  in  1909,  and  had  a  combined 
capacity  of  617,672  kw.  ;  in  1911  the  number  had  risen  to  53  of 
a  total  of  816,746  KW.,  and  in  1913  to  103  of  a  total  of  1,560,752 
KW.  The  proportion  which  these  bore  to  the  total  capacity  of  all 
the  stations  was  53'2  per  cent,  in  1909,  55'7  per  cent,  in  1911,  and 
74'5  per  cent.  1913,  whilst  the  last  mentioned  only  represented 
2'6  per  cent,  of  the  total  number  of  stations  throughout  the 
country.  The  principal  position  is  occupied  by  the  Berlin 
Electricity  Works  with  a  capacity  of  193,000  kw.  ;  the  second 
place  is  held  by  the  Dusseldorf  Reisholz  Works  with  65,000  kw., 
and  the  third  by  the  Upper  Silesian  Electricity  Works  at  Gleiwitz. 

Coming  to  consider  the  capacity  of  the  connections,  the  statistics 
show  that  the  total,  as  represented  by  lamps,  motors,  &c,  amounted 
to  1,860,860  KW.  in  1909,  2,465,976  kw.  in  1911,  and  5,725,769  kw. 
in  1913.  As  the  capacity  of  the  connections  has  advanced  to  a  greater 
extent  than  the  increase  in  the  capacity  of  the  stations  in  the  past 
four  years,  the  conclusion  is  reached  that  consumers  are  utilising 
their  installations  in  a  larger  measure.  It  is  now  of  some  interest 
to  inquire  as  to  the  division  of  the  connections  between  the  lighting 
and  power  supply,  the  latter  including  stationary  and  tramway 
motors  and  the  slowly  growing  use  of  cooking  and  heating' 
apparatus.  On  these  points  the  statistics  furnish  the  accom- 
panying figures : — 

Connections  Connections 

for  lighting,  for  power, 

1909       407  per  cent.  59'3  per  cent. 

1911        38-2       „  t;if8      „ 

1913        35'8       „  64'2       „ 

It  will  be  observed  from  the  course  of  the  percentages  in  the 
four  years  that  the  connections  for  lighting  was  relatively  declining 
as  compared  with  the  power  supply  business.  The  number  of 
localities  where  public  supply  is  in  operation,  was  4,700  in  round 
figures  in  1909,  11,000  in  1911,  and  17,500  in  1913. 

It  is  impossible  to  state  definitely  the  actual  amount  of  capital 
invested  in  the  supply  works,  as  the  information  on  the  question  is 
incomplete  owing  to  the  failure  of  a  number  of  works 
to  furnish  the  particulars,  but  an  estimate  for  the 
purpose  has  been  prepared.  If,  for  instance,  a  sum  of 
£60  is  taken  as  the  average  capital  invested  per  kw. 
capacity  of  the  station,  and  as  the  total  capacity  of  all  stations  was 
2,100,000  kw.  on  April  1st,  1913,  the  total  capital  investment  will 
be  found  to  work  out  at  £126,000,000,  excluding  the  installations 
on  consumers'  premises.  It  is  assumed  from  the  development  in 
public  supply  business  that  from  4  to  5  per  cent,  of  the  increase 
in  the  national  wealth  has  found  employment  in  this  particular 
branch  of  the  electrical  industry  in  the  past  four  years. 


A,M  KM). Mi 

MOZAMBIQUE,    The  Board  of  Trade  tun  mutton 

as    to   a  proposed  revision   of   the    tai  ported 

Mo/.ambique.  Goods  not  specially  mentioned  0  Idle  tariff  (no 
electrical  goods  are  mentioned  separately  i  .  mdur 

this  proposed  tariff  at  the  rate  of    R  place 

of  the  rate  of  3  per  cent,  ad  valorem  formerly  levied  In  addition, 
it  is  proponed  to  maintain  the  municipal  contribution  of  2~,  per 
cent,  of  the  amount  levied  under  the  ordinary  tariff  and  other 
contributions  which  amount  to  about  4,  per  cent.     /  ralorim. 

The  ad  valorem  duty  for  imports  will  be  calculated  on  the  value 
of  the  goodB  at  the  place  of  origin  or  manufacture  with  the 
addition  thereto  of  all  expenses  of  transportation,  insurance,  com- 
mission, landing,  fee.,  incurred  before  entry  into  the  Customs  house 
in  which  the  clearance  is  made.        / 

The  value  of  goods  imported  must  be  proved  by  means  of  an 
invoice  made  out  by  the  manufacturer  or  seller,  -tating  the  real 
price  of  the  goods.  This  invoice  may,  however,  be  replaced  by  a 
written  statement. 

When  the  invoice  does  not  mention  the  expenses  of  transporta- 
tion, insurance,  commission,  &c,  np  to  the  place  >of  landing,  the 
value  thereof  will  be  increased  by  25  per  cent. 

The  ad  valorem  duty  on  goods  imported  from  foreign  countries 
will  be  paid  in  the  Lourenco  Marques  and  Inhambane  Customs  in 
gold  when  the  amount  is  not  less  than  2.250  reis.  the  value  of  £1 
being  computed  at  4.500  reis  both  for  the  payment  of  the  duty  and 
for  the  declaration  of  value  for  clearance. 

RHODESIA. — H.M.  Trade  Commissioner  in  Cape  Town,  in  a 
recent  dispatch,  draws  attention  to  the  fact  that  Customs  duty  is 
not  required  to  be  paid  on  British  catalogues  on  importation  into 
Rhodesia.  Catalogues  imported  into  the  Union  of  South  Africa 
are  dutiable  if  weighing  more  than  8  oz.,  but  this  duty  does  not 
apply  to  catalogues  for  Rhodesia. 

SOUTHERN  NIGERIA.— The  Customs  authorities  have  issued 
a  decision  permitting  the  free  entry  into  that  Colony  of  Radio  fang. 

BRITISH  WEST  INDIES.— The  Board  of  Trade  have  been 
informed  by  their  correspondent  in  British  Guiana  that  in  connec- 
tion with  the  recent  coming  into  force  of  preferential  treatment 
of  British  goods,  numerous  proofs  of  origin  are  still  being  received 
in  British  Guiana,  chiefly  from  the  United  Kingdom,  which  are  not 
in  accordance  with  the  regulation  certificate,  which  is  uniform 
throughout  the  whole  of  the  West  Indies  in  which  a  British  pre- 
ferential tariff  is  in  operation. 

Furthermore,  the  required  certificates  of  origin  have  not  been 
■  furnished  within  the  prescribed  period,  and  as  no  attestation  of 
certificates  is  now  required'  in  the  case  of  goods  shipped  direct 
from  the  United  Kingdom,  the  Customs  authorities  see  no  good 
reason  why  proof  of  origin  should  not  be  furnished  at  the  same 
time  as  the  invoices. 

The  Collector  of  Customs  adds  that  if  this  state  of  affairs  con- 
tinues there  will  be  no  alternative  but  to  insist  upon  the  duty  at 
the  ''General  Tariff"  rate  being  paid  on  all  preferential  goods  un- 
accompanied by  the  statutory  proof  of  origin  at  the  time  of 
importation. 

In  consequence  of  the  Canadian-West  Indian  Reciprocal  Trading 
Agreement  of  1912,  provision  has  been  made  for  the  entry  of 
certain  goods — the  produce  of  the  United  Kingdom,  Canada  and 
Newfoundland  (a) — at  Preferential  Tariff  rates  of  duty  into  the 
following  British  West  Indian  Colonies,  with  effect  from  June  2nd, 
1913:— 


Trinidad  and  Tobago. 
British  Guiana. 
Barbados. 
St.  Lucia. 
St.  Vincent. 


Leeward  Islands. 
Antigua. 
St.  Kitts. 
Dominica. 

Montserrat. 


For  the  convenience  of  firms  shipping  to  the  West  Indies  the 
Board  of  Trade  have  published  exact  forms  of  the  certificates 
required,  in  the  issue  of  their  Journal  dated  December  24th. 

FINLAND. — The  Customs  authorities  have  decided  that  mechani- 
cal apparatus  for  working  electric  lifts,  not  including  power 
engines,  is  to  be  dutiable  at  the  rate  of  1  -t'70  marks  per  100  kg. 
(Mark  =  9'o'd.,  kilog.  =  2'204  lb.). 

FRANCE. — The  French  Customs  authorities  have  decided  that 
cables  for  electric  or  other  purposes  of  iron,  steel,  copper.  .Sec.,  wire, 
insulated  or  not,  rubbered  or  not.  with  covering  of  aluminium  spun 
or  other,  are  to  be  dutiable  as  other  manufactures  of  aluminium  at 
the  rate  of  120  francs  per  100  kg. 

ECUADOR.— From  January  1st,  1914,  it  has  been  decided  to 
admit  electric  accumulators,  also  parts  and  spare  parts  of  the  same 
free  of  duty  into  Ecuador. 


Ignition  of  Coal  Gas. — A  party  of  electrical  and 
mining  engineers,  with  Mr.  Nelson,  Home  Office  Electrical  Inspector, 
last  week  carried  out  an  experiment  at  the  rescue  station  at  the 
New  Tredegar  Colliery,  South  Wales,  by  which  it  was  proved  beyond 
question  that  coal  gas  or  fire-damp  could  be  ignited  by  sparks  from 
electric  signalling  cables  used  underground. 
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NEW    PATENTS    APPLIED     FOR.     1913. 

(NOT     YET     PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  YV.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool   and   Bradford,   to  whom   all   inquiries  should   be  addressed. 


*29,43".     "  Device,    for    preventing    the    clogging    of    sand-pipes    on    vehicles 
electrically  or   mechanically  propi-Jled."     F,    P.    Bourn.     December  22nd. 
29,460.     "  Interlocking   relays.''     11     Barkes.     December  22nd. 
29,474.     "  Construction    of    the    heaters    for    electric    radiators    and    arrange- 
ment of   the   resistances  for  display    purposes."     K.   Fifer   and   D.   H.  Jackson. 
December  22nd. 

29,504.  "  Direct  current  electric  engines."  H.  Pieper.  December  22nd. 
(Convention  date,  December  28lh,   1912,  Germany).     (Complete). 

28,518.  "  Telephone  system  of  signalling  from  subscriber  to  exchange." 
P.  J.   Himi  and   F.   M.  Green.     December  22nd. 

28,586.  "  Device  more  particularly  intended  for  use  on  electric  light  or 
other  switches  or  controls  for  displaying  reminders,  advertisements,  notices, 
and  the  like."     E.  CLARKE.     December  22nd. 

88,645.  "Electric  measuring  apparatus."  EvERSHED  &  Vicnoles.  Ltd.,  and 
S.    F.yershed.     December  22nd. 

29,562.     "  Magneto  electric  machines,"     J.  F.  P.  de  la   Riboisiere  and   R.  LE 
Grain.      December    22nd.      (Convention    date,    December    23rd,    1912,    France). 
(Complete). 
29,566.     "  Incandescence   lamps."     J.   R.   Quain.     December  22nd. 
29.570.     "  Scales    lor   galvanometers    and    the    like."      R.    W.    Paul.      Decem- 
ber, 23rd. 
29,581.     "  Electric   bells."     \Y.  J.    BLENHEIM.     December  23rd. 

38      "  Method    of    and    apparatus   for    the   preparation   of   electrolytic   pro- 
ducts  lor  deodorising,    bleaching   and   the  like."     J.   Calvert.     December  23rd. 
90.     "  Electric  cooking  ovens  and  the  like."     J.   P.  AnnaCKER.     December 
23rd. 

29,609.  "  Means  for  effecting  the  gas-tight  introduction  of  pipe  conduits 
or  electrii  evacuated  vessels  or  casings."     A.  Scherbius.     December 

23rd.     (Convention  date,   December  23rd,   1912,  Germany).     (Complete). 

28,616.  "  Automatic  or  semi-automatic  telephone  exchange  systems." 
Gotthilf  A.  BetuLANDER.  December  23rd.  (Convention  date,  December  24th, 
1912,   Sweden,.      (Complete). 

29,622.     "  Electrical    resistances."     J.   Collinson.      December  28rd. 
29,645.     "  Automatic    prepayment    telephone    apparatus."      Ges.     Fur    Elek- 
trische    Industrie.      December  23rd.      (Convention   date,    November   19th,    1913, 
Austria).     (Complete). 

29.655.  "  Machines  for  generating  electrical  energy."  C.  T.  Mason.  Decem- 
ber 23rd.     (Complete). 

29,662.  "Electric  switches."  British  THOMSON-HOUSTON  Co.,  Ltd.  Decem- 
ber 23rd.     (General   Electric  Co.,   United   States). 

88,     "  Methods  of  protection  of  electric  distribution  systems."     F.   Ayton 
and   Everett,    EdcCUMN  &  Co..   Ltd.     December  24th. 

-  i      "  Electrically    actuated    mechanism    for    controlling    from    a    distance 

.    trains  and  other  apparatus."     C.  YVirth.     December  24th.     (Complete). 

88,681.    "  Electric   signalling. "     C.    R.    Pratt   and   Orling's   Telegraph    In- 

its  Syndicate,   Ltd.     December  24th. 
21). 711.    "  Radio-telegraphic   or   like   receiving   apparatus."     J.    D.    L.   Brad- 
WELL  and  G.    BRADWELL.     December  24th. 

I  ssion    of    wireless    signals."      R.    C.    Galletti.      December 

24th. 

If.     "Electric    rooking    stoves    or    ranges."      Siemens    Schuckertwerke 
II.     December  24th.     (Convention   date,    December  28th,  1912,   Germany). 
(Complete). 

28,720.  "  Method  of  rendering  non-conducting  materials,  more  effective  for 
insulating   purposes   when    the  ilated    for   the  services   to   which    non- 

ting   materials   are   requisite."     A.   J.    Roach-Cuming.     December  24th. 
28,731.     "  Electrical   switches."     A.    P.    Lundberg,   G.    C.    Lundberc,    P.   A. 
Llsdberg,   and   G.   Pec.g      December  24th.     (Complete). 
211,734.     "Dynamo  construction."     H.    Leitner.     December  24th. 
2H.751.    "  Electric   incandescent   lamps."     V.  Terry  and   E.  Terry.     Decem- 
i  Complete). 
2.     "  Electric   motor  conlrol   systems   for   trains  and   the   like."     British 
mber  24th.     (General    Electric  Co.,   United 
States). 

29,756.     "  Electric    cables."      J      I  .    Watson.      December    24lh. 

7      "  Manufacture  of   electric  cables."     J.    F.    Watson.     December  24th. 
r69.    "  Electric    railwa)     systems    and    electric    motor    control    systems." 
K.   E.  Stuart.     December  24th. 

763.    "  Rectifier     for    alternating    polyphase    currents."      Siemens    Bros. 
Diwmo    Works,    Li  hi        24th       (Siemens    Schuckertwerke   G.m.b.H., 

Germany).     (Complete). 

.upline-  oi  connections  for  electrical  conductors."    J.  Stone  &  Co., 
(.  ind  A.   H.   Da  r  24th.     (Complete). 

2'i.779.     "  Electric  capstans."     W.  Dixon.     December  24th. 

s2.     "Suspension   for  mariners'  compasses."     Kelvin,  Bottomi.ev  &  Baird. 
■  nd   M.   B.  Field.     December  24th. 
(21.     "Electric  switches."     S    '      DAVIDSON,     December  27th.     (Complete). 
323.     "  El-  trie  switches."    G.  Ellison  and  W.  F.  Jones.    December  27th. 

ii  i  kranti.  Ltd.    Decem- 
!,->    27th. 

386.     "Antiseptic   linings  or  covers  for  the  mouthpieces  of  telephones  and 
he,   Herbert,   and   Moore.     December  27th. 

g  instruments  for  Rontgen  ravs."    R.  Furstenau.    Decem- 
(Complete). 

on  electrical  circuits."    T.   U.  FRANKUM.    Decem- 
b.-.    27th. 

344.     "Electrical    safety    and    direction    indicator    for    attaching    to    backs 
of    motor-driven   vehicles."      I..    Moore.     Decembei    29th. 

I  .  D.  Fader,  J.  Tibb,  and  J.  W.  Tibb 
i    88th.     (Coi 

'ing    devices     for     telephone     systems."      Siemens 
.  lecembei    29th.     (Siemens  &  Halske  Akt.  Ges.,  Germany). 
(Completi ). 

390.     "  Method  of  soldering  metals  ol  high  melting  point  such  as  tungsten, 
molybdenum  and   the  like."     II.   Leiser.     December  29th. 

body     for     electrical-resistance     heating."       H.      LEBER. 
i    23th. 
29,902.     "  Generation    of    electrical    oscillations."      A.    F.    Sykes.      December 

■     controlling   the   transmission  of  messages  in  a   printing 
>ph   system."     D.   Murray.     December  30th. 

•W,.     "Transmitting  arrangements  for  wireless  telegraphy  and  telephony." 
Graf  G.    ios  \     Muaams.     December  30th.     (Complete). 

29.960      "Tel-phonic    transmitter*"     A.   Toomey.     December  30lh. 


21.980.     "  Process   for   the   production  of   alloys  of  high    melting   point   having 

ductile  prop s."    Wolfram  Lampen  Akt.  Ges.     December  30th.    (Convention 

date,    August    19th,    1913,    Germany).      (Complete). 

38,881.  "Electric  incandescent  lamps."  H.  A.  Gill.  December  30th. 
(Wolfram     Lampen    Akt.    Ges.,    Germany).      (Complete). 

29,984.  "  Electrical  distribution  systems."  British  Thomson- Houston  Co., 
Ltd.,  J.  WniTCiiBR  and   E.   B.   Wedmore.     December  30th. 

29,987.  "  Production  of  sodium  and  other  metals  from  compounds  thereof 
by  electrolysis."  R.  J.  McNitt.  December  30th.  (Convention  date,  January 
2nd,    1913,    United    States).      (Complete). 

29,997.  "  Sockets  or  fittings  of  electric  incandescence  lamps."  A.  Heller. 
December  30th. 

30,017.    "  Elect-ic  bells."     H.  C.  Tudor.     December  31st. 
30,034.     "  Method    of    construction    of    electric    heating    elements    for    use    in 
electric   radiators   and   the   like."     C.    E.   Turner.     December  31st. 

30.044.  "  Electric  resistances  for  dimming  electric  light."  A.  Schmidt. 
December  31st. 

30.045.  "  Means  for  suspending  overhead  conductors  or  contact  wires." 
Siemens  Schuckertwerke  G.m.b.H.  December  31st.  (Convention  date,  Decem- 
ber  31st,    1912,    Germany).      (Complete). 

30,066.  "  Compounds  for  insulating  or  non-conducting  purposes."  A.  J. 
Roach-Cuminc.     December  31st. 

30,074.  "  Sound  operated  electric  circuit  interrupters."  T.  G.  HodckinSon. 
December  31st. 

30,079.  "  Illuminated  signs."  Edison  &  Swan  United  Electric  Light  Co., 
Ltd.,   and   E.  A.  Gimingham.     December  31st.     (Complete). 

30.082.  "  Accumulators  and  electrodes  therefor."  SvBNSKA  Ackumulator 
Aktiebolaget  Jungnrr.  December  31st.  (Convention  date,  December  31st, 
1912,  Sweden).     (Complete). 

30.083.  "  Electric  motor  control."  British  Thomson-Houston  Co.,  Ltd., 
and    11     C     HASTINGS.      December   31st. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool    and    Bradford ;   price,    post   free,   9d.    (in    stamps). 


1912. 


20,348.  Treatment  of  Refractory  Matbrlals  and  Apparatus  therefor.  G. 
Weintraub   and    II.    Rush.     September   6th.      (May   28th,    1912). 

25,539.  Electric  Light  Wire  Casing  Particularly  Applicable  to  Sr.rs' 
Panelling,  Partitions,  Ceilings  and  the  like.  W.  G.  Wakeham.  November 
7th. 

27,1)23.  Electric  Machines.  Soc.  S.T.A.R.  (Systems  de  Traction  Auto- 
Regulateur).      December    4th.      (December   4th,    1911). 

28,229.  Electric  Ligiitinc  System.  Soc.  Internationale  de  Lumiere  Froide. 
(Precedes  Dussaud).  December  6th.  (December  8th,  1911).  Patent  of  Ad- 
dition not  granted. 

28,327.  Automatic  Device  for  Limiting  and  Regulating  the  Speed  of 
Vehicles  Propelled  by  Internal-combustion  Engines  or  by  Electricity.  C. 
Robinson.     December  9th.     (Cognate  Application,  4,116/13). 

28,350.  Luminous  Advertisements.  C.  Nourney.  December  9lh.  (June  12th, 
1912). 

28,409.  Means  for  Controlling  Electric  Heating  Apparatus.  A.  C.  Hulbert. 
December  9th. 

28,865.  Wireless  Telegraph  Transmitters.  G.  Marconi.  December  14th. 
(Cognate  Application,  28,866/12). 

29,104.  Vacuum  Tubes  for  Electric  Lighting.  F.  Skaupy.  December  17th. 
(April   13th,  1912). 

29.269.  High  Tension  Insulators.  Sir  O.  J.  Lodge  and  L.  Lodge.  Decem- 
ber  19th. 

29,409.  Method  of  Diminishing  the  Electromotive  Forces  Induced  in  the 
Commutation  Zones  of  Commutator  Machines.  A.  Heyland.  December  20th. 
(December   20th,    1811). 

28,885.     Illuminated  Signs.     H.  L.  Nicholls.     December  30th. 


1,600.  Electric  Measuring  Instruments  of  the  Mercury  Motor  Type. 
British    Thomson-Houston   Co.,   and    A.    P.    Young.      January    20th. 

6,408.     Portable   Electric   Miners'   Lamps.     P.   Wolf.     March    14th. 

9,179.     Electric  Switches.     J.   Levcque-Pctit.     April  18th. 

9,575.  Machines  for  Winding  or  Covering  Electric  Cables  or  tiii  like 
with  Tape  or  Strip  Material.  Fried.  Krupp.  Akt.  Ges.  Grusonwerk.  April 
23rd.     (April  24th.  1912). 

11,208.  Devices  for  Protecting  Telegraph  and  like  Wires  against  In- 
ductive Action  from  Neighbouring  Circuits.  O.  Moll  and  P.  Kuschewitz. 
May  13th. 

14,310.  Electrolytic  Meters.  W.  A.  Childs  and  Reason  Manufacturing 
Co.     June  20th. 

14,581.  Vacuum  Tubes  for  Electric  Lighting.  F.  Skaupy.  June  24th. 
(November   27th,   1912,   Addition   to  29,104/12). 

14,710.  Portable  Light-projecting  Apparatus.  J.  Y.  Johnson  (F.I.A.T. 
Fabbrica  Italiana  Automobili  Torino  &  Soc.  A. .on.  Officine  Galileo).  Jum 
25th. 

14,940.     Vacuum  Tubes.     H.  Green.     June  28th. 

15,097.  Electric  Telegraph  Receiving  Apparatus  of  the  Si  i  ective  Tvpe. 
W.  J.  Lyons.     June  30th.     (Addition  to  10,911/12). 

15,360.    Process  and  D  Production  i>i   Electric   Glow    Lamp 

Bulbs    with    Reflectors.      Deutsche   Gasgluhlicht    Akt.    Ges.    (Auerg»es).     July 
3rd.     (November  16th,   1912). 

15,523.  Polyphase  Alternating  Current  Synchronous  Motors.  Crompton 
and   Co.,  and    H.   Burge.      July  5th. 

15,824.  Manufacture  of  Electric  Glow  Lamps.  Wolfram  Lampen  Akt.  Ges. 
Jul>   9th.     (July  17th,  1912). 

15,909.     Primary   GALVANIC    BATTERY.     S.    Yai.     July  10th. 

19.395.  Interchangeable.  Alternating,  and  Direct  Current  Electric  Motor. 
II.    \  hdon   i  mson.     August   27\h. 

19,438.     Illuminating  and  Advertising   Devices.     G.  Claude.     August  27th. 

19,783.     Process  for  the  Preparation  of  Absorbents    to    be    Usi  i 
Csua  <>r   ELECTRIC  Dry  Batteries.     P.   Rabbidgc.     September  1st.   (September 
27th.   1912) 

20.318.  Railway  Elbctric  Signals.  E.  O.  Evans  and  J.  B.  Saunders  &  Co. 
September  8th. 

20,301.     Sparking   Plugs.     O.   Freiburg  and  O.   Petzsche.     September  9th. 
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A  momentous  issue  is  now  before  those  who  belong  to,  and 
otherwise  support,  the  great  Trade  UnionB  of  this  country. 
A  ballot  is  being  taken  upon  the  question  whether  these 
bodies  shall  use  their  funds,  or  part  of  their  funds,  for 
political  purposes.  The  ballot  is  the  result  of  the  Trade 
Union  Act  of  last  year,  by  which  it  was  made  lawful  to 
apply  the  funds  of  a  Trade  Union  to  political  objects  if  the 
promotion  of  such  objects  was  approved  by  members  voting 
in  a  secret  ballot. 

The  results  of  the  ballot,  so  far  as  they  were  known  on 
January  Gth,  supply  much  food  for  reflection.  In  the  first 
place,  most  of  the  Unions  affiliated  to  the  Labour  party 
have  not  yet  taken  a  ballot  at  all,  though  nine  monthB  have 
elapsed  since  the  Act  became  law.  Certain  Unions  have, 
however,  taken  a  ballot  and  published  the  results,  and  it  is, 
to  say  the  least,  astonishing  to  find  how  small  is  the 
majority  favourable  to  political  action.  For  instance, 
amongst  the  miners  there  was  only  a  majority  of  G 7,000  on 
a  total  poll  of  470,000.  When  one  bears  in  mind  the 
results  of  the  great  strike  in  1912,  which  may  properly  be 
ascribed  to  the  political  action  of  the  leaders  of  these  men, 
this  result  is  the  more  surprising.  No  fewer  than  194,000 
miners  cast  their  votes  against  the  expenditure  of  money 
on  politics.  Again,  there  is  great  apathy  on  the  point 
among  some  Trade  Unionists.  Thus,  le3S  than  a  third  of 
the  members  of  the  Amalgamated  Society  of  Engineers  took 
the  trouble  to  vote  on  this  question. 

It  is  perhaps  too  early  to  draw  inferences  or  indulge 
in  generalities,  but  the  portents  would  seem  to  show  that 
the  influence  and  usefulness  of  the  Labour  Party  are  on  the 
wane.  Possibly  the  working  man  is  slowly  coming  to 
realise  the  fact  that  he  is  better  led  and  cared  for  by  a  Trade 
Union  secretary  drawn  from  his  own  trade  than  by  a  whole- 
time  politician  who  has  laid  aside  the  tools  of  industry  for 
good  and  all.  Such  a  man  is  out  of  touch  with  the  real 
needs  of  the  worker.  If  a  grievance  has  to  be  ventilated 
and  discussed  with  the  employer,  the  professional  politician 
cannot  make  a  strong  appeal  to  the  sympathy  of  the 
employer  ;  if  a  strike  has  to  be  settled,  the  masters  resent 
what  they  properly  consider  to  be  outside  interference 
between  themselves  and  their  men.  We  fancy  that  if  those 
who  lead  the  Trade  Unions  were  to  devote  themselves  a  little 
more  to  the  interests  of  their  members  and  a  little  less  to 
political  agitation  the  cry  of  the  free  labourer  would  not  be 
so  much  heard.  If  the  energy  of  the  labour  leader  is 
devoted  to  political  propaganda,  he  has  no  time  left  to  devote 
to  that  legitimate  object  of  all  Trade  Unions — the  ameliora- 
tion of  the  condition  of  the  working  classes.  According 
as  the  Union  becomes  identified  with  a  political  party,  so 
will  it  cease  to  operate  as  a  means  of  securing  better  terms 
for  employes. 

We  hold  no  brief  for  any  political  body,  and  should  be 
glad  to  see  the  relationship  of  employer  and  employed  wholly 
removed  from  the  welter  of  party  strife. 
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So  long  as  the  working  man  continues  to  place  his  trust 
in  the  worst  kind  of  politician — namely,  the  man  who  makes 
his  living  by  it — the  Trade  Union  will  remain  divorced  from 
its  legitimate  and  beneficial  objects. 

The  political  Trade  Union  movement  is  on  its  trial,  and 
it  is  interesting  at  this  juncture  to  recall  some  of  the  argu- 
ments generally  adduced  by  those  who  urge  that  the  Trade 
Union  militant  is  the  one  hope  of  salvation  for  the  working 
man.  They  argue  that  every  improvement  in  the  conditions 
and  earning  power  of  the  working  classes  is  due  to  the 
unions,  and  that  the  sooner  the  power  of  these  bodies  is 
extended  by  entry  into  the  political  arena  the  better.  They 
do  not  emphasise  the  fact  that  the  efficiency  of  the  means  of 
production  has  improved,  and  this  improvement  is  very 
largely  due  to  the  impulse  which  Trade  Union  methods  have 
given  to  inventive  genius.  In  every  department  of  industry 
employers  have  been  compelled  to  take  the  fullest  advantage 
of  labour-saving  machinery.  If  it  becomes  impossible 
to  obtain  workmen  except  at  a  minimum  wage  which 
renders  production  unprofitable,  the  employer  will 
obviously  resort  to  every  device  to  dispense  with  labour. 
Nor  is  the  adoption  of  labour-saving  machinery  the 
only  remedy  for  high  wages.  Better  organisation  of  labour  ; 
the  employment  of  young  people  :  the  adoption  wherever 
possible  of  the  piecework  system,  by  which  the  quantum  of 
wages  is  made  to  depend  upon  efficiency — all  these  remedies 
tend  to  the  same  result.  Each  and  all  of  them  make  a 
demand  upon  the  intellectual  capacity  of  the  employer  and 
those  about  him  who  are  untrammelled  and  uncontrolled  by 
the  dictates  of  the  Trade  Unions.  Having  adopted  and 
practised  the  ca'  canny  policy  for  the  last  50  years,  the 
Union  leaders  are  wont  to  explain  away  the  inevitable  result 
by  a  general  statement  that  all  the  added  earnings  in  every 
industry  are  due  to  the  worker.  As  a  means  of  counter- 
vailing the  evils  of  their  own  policy,  they  generally  suggest 
the  annexation  and  redistribution  of  the  entire  wealth  of 
the  country  on  an  equitable  basis. 

As  example  ,is  better  than  precept,  we  cannot  do  better 
than  refer  in  this  connection  to  the  strike  at  Leeds  which 
has  terminated  so  fatally  for  the  strikers.  Cherishing  the 
belief  that  they  had  only  to  stand  firm  for  48  hours  and  the 
Leeds  Corporation  would  be  at  their  mercy,  these  misguided 
men  struck  en  masse.  The  strike  failed,  owing  to  the  firm 
attitude  adopted  by  the  employers  ;  but  it  was  not  an 
ordinary  failure,  because  there  were  certain  striking 
sequehe,  which  ought  to  teach  those  who  advocate  the 
down-tool  policy  a  serious  lesson.  In  the  first  place,  the 
Corporation  have  been  able  to  dictate  terms.  They 
found  that  they  were  expending  £30,000  a  year  too  much 
on  municipal  services,  and  have  decided  to  effect  a 
number  of  economies.  In  the  second  place,  they 
found  that  by  the  use  of  vertical  retorts  in  the  gas 
works  an  enormous  amount  of  labour  might  be  saved.  They 
had  recourse  to  labour-saving  machinery. 

The  sensible  working  man  may,  if  he  chooses,  learn 
another  lesson  from  the  Leeds  strike.  It  is  that  no  matter 
how  well  they  are  led  and  organised,  it  is  perfectly  idle  for 
unskilled  labourers  to  have  recourse  to  this  method  of  secur- 
ing better  conditions  of  working.  Any  able-bodied  man  can 
sweep  a  street  or  empty  a  dustbin.  He  can  even  act  as 
watchman  in  a  municipal  park  without  using  faculties  of  a 
very  high  order.  Your  miner  whose  thews  and  sinews  have 
been  developed  by  a  long  course  of  practice  underground 
may  demand  more  wages  and  get  them,  because  the  loafer 
who  is  leaning  up  against  the  wall  of  the  public  house  cannot 
do  his  work.  The  skilled  mechanic  who  does  a  job  which 
he  or  one  of  his  mates  alone  can  do,  may  sometimes  dictate 
terms  to  his  employer. 

We  have  no  doubt  that  the  municipal  workers 
in  Leeds  who  must  have  lost  a  large  sum  in  wages,  were 
largely  influenced  by  the  arguments  of  the  political  Trade 
Unionist.  Those  who  counselled  these  unfortunate  men  to 
break  faith  their  employers  ran  no  risk  of  losing  their  own 
jobs  if  their  advice  proved  to  be  injudicious. 

We  trust  that  the  result  of  the  ballot  now  in  progress 
may  be  to  show  that  notwithstanding  the  loud  protests  of  a 
few,  there  is  a  majority  of  workers  in  this  country  who 
would  restrict  the  activity  of  the  Trade  Union  to  its  normal 
and  legitimate  sphere. 


We  published  last  week  the  report  of 

The  a  case  (Watkins  v.  Harrod's  Stores,  Ltd.) 

Employers 
Liabilitr  Act      wmcu  presents  some  features  of  interest 

in   relation  to   the   Employers'   Liability 

Act,  1881.     The  plaintiff  was  employed  by  the  defendants 

as  assistant  to  their  chief  engineer  at  a  salary  of  £3  per 

week  and  meals  on  the  premises.     On  August  26th  he  was 

told  by  his  superior  to  keep  a  special  watch  on  the  deep-well 

pump,  which  it  was  his  duty  to  inspect  from  time  to  time, 

in  order  to  see  that  it  did  not  get  overheated.     The  pump 

had  not  been  taken  over  from  the  contractors  who  erected  it, 

and  on  the  day  when  the  pump  was  being  tested  by  the 

plaintiff  in  order  to  see  if  it  worked  satisfactorily,  his  foot 

was  injured,  owing,  as  he  alleged,  to  the  absence  of  a  guard. 

It  was  said,  on  behalf  of  the  defendants,  that  it  would  have 

been  impossible  to  fix  a  guard  until   after  the  pump  was 

completed    by     the     makers,    and     taken    over    by    the 

defendants. 

As  our  readers  are  probably  aware,  the  Factory  Act, 
1901,  does  not  insist  upon  the  fencing  of  a  machine  while 
under  repair  or  under  examination  in  connection  with  repair. 
The  jury  found  that  the  plaintiff  was  a  workman  within  the 
meaning  of  the  Employers'  Liability  Act ;  that  the  pump 
was  under  examination  at  the  time  of  the  accident  ;  that  it 
was  a  defect  that  the  pump  was  not  fenced  ;  that  the  defect 
was  due  to  the  negligence  of  the  chief  engineer  ;  that  the 
plaintiff  knew  and  appreciated  the  risk  of  the  machine 
being  unfenced  and  undertook  the  risk  ;  and  that  the 
plaintiff  was  not  guilty  of  contributory  negligence.  They 
assessed  the  damages  at  £114  Is.  The  defendants'  counsel 
having  submitted  that  he  was  entitled  to  judgment,  a  con- 
sultation took  place  between  the  parties,  as  a  result  of  which 
it  was  agreed  that  the  plaintiff  should  have  £16  under  the 
Workmen's  Compensation  Act,  each  side  paying  their  own 
costs. 

As  an  appeal  is  possible,  we  do  not  propose  to  comment 
upon  the  result  of  the  case.  It  is  legitimate  to  point  out, 
however,  that  he  who  proceeds  to  make  a  claim  under  the 
Employers'  Liability  Act  must  do  more  than  prove  the  mere 
occurrence  of  an  accident.  It  is  essential  to  show  a  defect 
in  the  ways,  works,  machinery  or  plant,  or  to  prove  that  the 
accident  was  due  to  the  negligence  of  the  employer  or  one 
of  his  servants,  to  whose  orders  the  plaintiff  was  bound  to 
conform.  We  hope  to  return  to  this  matter  at  a  future 
date,  and  to  set  forth  in  simple  language  the  true  distinction 
between  claims  under  the  Compensation  Act  and  the  Em- 
ployers' Liability  Act. 


It    is    rather    unfortunate     that    the 

SeD^asterdd  Coroner's  inquest  on  the  489  victims 
of  this  terrible  disaster  and  the  Home 
Office  inquiry  should  be  going  on  at  the  same  time.  It 
will  mean  a  great  deal  of  inconvenience  and  trouble  to  the 
witnesses  and  others  who  are  called  to  give  evidence,  and 
will  prevent  that  concentration  which  is  so  necessary 
at  inquiries  of  this  description,  and  especially  so  at 
one  relating  to  the  most  terrible  explosion  that  has 
yet  occurred  in  the  British  coalfields. 

From  the  newspaper  reports  it  seems  that  the  manager,  Mr. 
Shaw,  is  being  harassed  by  the  miners'  leaders,  and  apparently 
much  is  being  made  of  the  fact  that  bare  wires  are  used  for 
the  signalling  apparatus,  and  are  said  to  have  emitted  sparks. 
Undoubtedly  it  appear?  from  the  evidence  that  the  regu- 
lations required  by  the  it  have  not  been  rigidly  adhered 
to ;  anyone  conversant  with  the  duties  of  the  colliery 
manager  will  not  wonder  at  this,  and  Mr.  Shaw,  we  know, 
will  have  the  whole-hearted  sympathy  of  his  brother  colliery 
managers.  Again,  the  "  leaders  "  must  remember  that  the 
men  they  represent  have  more  power  than  the  manager,  and 
if  any  of  them  knew  there  were  breaches  of  the  Act,  they 
could  easily  have  taken  action. 

As  regards  the  causes  of  the  explosion,  Mr.  Shaw  puts 
forward  three  theories.  One  is  that  an  explosive  mixture 
may  have  been  ignited  by  sparks  from  a  big  fall  of  stone  ; 
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the  second,  that  the  explosive  mixture  was  ignited  iitim  open 
lamp  in  the  relighting  station  ;  and  the  third,  that  the 
mixture  had  been  carried  on  and  been  exploded  at  a  damaged 
lamp  found  in  the  workings.  Of  these,  Mr.  Shaw  thinks 
the  second  theory  gives  the  real  cause  of  the  explosion,  as 
an  open  lamp  was  found,  and  there  was  a  considerable 
development  of  force  observed  at  the  lamp  cabin.  Why 
was  there  an  open  lamp  ?  Because  the  principal  failing  of 
the  ordinary  flame  safety  lamp  is  that  it  easily  goes  out. 
Accidentally  dropping  it,  or  knocking  it  over,  causes  it  to 
go  out,  and  it  becomes  necessary  to  re-light  it.  To  do  this 
it  was — and  we  may  say  is — the  custom  to  send  the  lamp 
to  a  lamp  station,  where  the  conditions  are  such  that  a  lamp 
may  be  opened  in  safety  and  relighted.  Evidently  the  con- 
ditions at  the  moment  when  the  lamp  was  opened  at  Uni- 
versal Colliery  were  not  favourable,  and  a  terrible  explosion 
was  the  result.  The  most  dangerous  and  unreliable  thing 
in  a  gassy  mine  to-day  is  the  "  safety  "  lamp,  and  no  amount 
of  testing  and  approval  by  the  Home  Office  authorities,  or 
anyone  else,  will  ever  make  the  safety  lamp  "  safe." 

In  our  issue  of  October  31st,  1918,  we  dealt  with  this 
question,  and  so  far  the  evidence  adduced  at  this  inquiry 
merely  confirms  the  conclusions  then  arrived  at.  Remove 
the  ordinary  safety  lamp  by  substituting  the  electric  safety 
lamp,  and  99  per  cent,  of  the  risk  of  colliery  explosions  is 
gone.  We  believe  this  opinion  is  strongly  supported  by  Mr. 
Redmayne,  H.M.  Chief  Inspector  of  Mines.  How  many 
more  of  these  dreadful  accidents  must  take  place  before  the 
mining  community  in  general  begins  to  recognise  this  fact  ? 

The  suggestion  that  dangerous  sparks  are  emitted  from 
bare  signalling  wires,  to  say  the  least,  remains  to  be  proved. 
In  the  article  above  quoted  we  referred  to  the  results  of  the 
experiments  carried  out  by  Dr.  Thornton,  and  the  American 
Bureau  of  Mines,  which  we  think  are  sufficient  to  prove  that 
no  explosive  mixture  could  be  ignited  by  the  "  sparks  "  from 
bare  signalling  wires  which  derive  their  potential  from  a  few 
primary  cells  such  as  were  used  in  this  pit.  It  appears  that 
the  ignition  of  gas  recorded  on  page  7 9  of  our  last  issue 
was  effected  with  new  cells  and  a  short  connection  offering 
practically  no  resistance — conditions  quite  different  from 
those  obtaining  in  practice.  We  understand,  however,  expert 
evidence  is  to  be  called  as  to  this  point,  and  we  forbear  to 
make  any  further  comments  until  the  issue  of  Mr.  Red- 
mayne's  report  of  the  inquiry. 


The  past  year  was  not  one  upon  which 
holders  of  rubber,  or  of  rubber  shares,  can 
look  back  with  any  pleasurable  emotions,  for  1913  saw  the 
price  of  fine  plantation  grades  about  cut  in  half,  owing  to 
the  more  ample  quantities  available  for  the  use  of  consumers, 
while  the  depreciation  in  the  case  of  fine  hard  Para  was 
about  one-third,  this  particular  product  being  more  or  less 
under  manipulation.  One  of  the  outstanding  points  of  the 
year  was  the  diminished  quantity  of  Brazilian  rubber  coming 
forward,  but  this  is  not  at  all  a  matter  for  surprise,  since 
the  collection  of  wild  rubber,  not  only  in  the  Amazon 
Valley  but,  indeed,  in  all  parts,  must  tend  to  shrink  with 
the  enormous  fall  in  the  selling  prices  which  has  been  sus- 
tained during  the  last  few  years.  It  is  really  impossible 
in  many  cases  now  to  collect  wild  rubber  if  the  operation  is 
to  return  a  profit  to  those  undertaking  it,  and  the  outlook 
is  directly  in  favour  of  a  marked  decrease  in  such  supplies, 
while,  at  the  same  time,  the  direction  of  the 
plantation  trade  is  towards  further  expansion,  as 
each  year,  if  not  each  month,  new  areas  become 
available  for  the  tappers.  The  development  of  the 
plantation  trade  has  been  remarkably  rapid.  The  quantities 
auctioned  in  London  at  the  periodical  auctions  were  in  1 907 
only  about  800  tons,  while  in  the  following  year  less  than 
2,000  tons  were  submitted.  By  1910  the  total  handled  at 
the  sales  just  exceeded  5,000  tons  ;  the  following  year  it  was 
9,700  tons;  in  1912,  17,G00  tons,  and  last  year  22,400 
tons.  Of  the  total,  about  one-fifth  is  Ceylon  rubber,  and 
four-fifths  material  from  Malaya.  Of  course  these  figures 
represent  only  a  fraction  of  the  plantation  output,  which, 
for  the  Middle  East,  is  estimated  by  competent  authorities 
at  not  far  short  of  46,000  tons,  and  in  view  of  the  very 


rapid  growth  of  the  supplies  available)  for  the  dm  of  the 
trade,  it  is  remarkable  that  there  should  have  ben  such  ■ 
complete  absorption  of  material.    The  whole  oohim  of  the 

rabbet   market  since  the   boorn   days  came   to  an  f:nd,  and 

there  was  a  clearing  up  of  tome  of  the  aftermath  of 
wreckage,  batbeen  towards  a  steady  consolidation  of  the 

position,    and    the    increase    in   the   consumption  has   ; 
phenomenal.      An  obieel   lesson  indeed  has  been  provided 

of  the  way  in  which  low  costs  stimulate  consumption, 
and  there  is  no  reason  why  the  extension  of  tin- 
use  of  rubber  should  not.be  continued  indefinitely  while 
the  prices  remain  reasonable.  There  can  hardly  be  any 
great  improvement  in  them  from  to-day's  level  unless  there 
is  a  radical  alteration  in  trade  conditions,  of  which  there  is 
no  sign,  and  the  line  of  advance  for  plantation  owners  lies, 
therefore,  in  cultivating  to  the  utmost  the  needs  of  con- 
sumers. Kven  the  prices  ruling  to-day  are  not  at  all 
satisfactory  for  the  better  class  of  plantation  company, 
although  they  are,  of  course,  no  good  to  concerns  floated  at 
fabulous  rates  near  the  top  of  the  boom.  These  concerns 
were  rotten  from  the  start,  and  their  only  hope  lies  in 
reconstruction  if  shareholders  can  be  induced  to  put  further 
money  into  them,  and  even  then  their  future  is  doubtful. 
For  those  concerns  prepared  to  cultivate  the  needs  of  users 
there  is  plenty  of  satisfaction  to  be  obtained  even  yet  from 
the  selling  prices  of  the  product.  There  is  just  a  chance 
of  the  export  duty  on  rubber  from  the  Federated  Malay  States 
being  reduced  soon.  If  this  occurred,  it  would  be  a  further 
aid  to  growers,  who,  however,  will  probably  see  selling  prices 
slip  to  a  yet  lower  level  during  the  current  year,  though  there  is 
not  much  room  for  any  further  decline,  seeing  the  extent  of 
the  depreciation  already  sustained.  Consumers  are  likely 
to  buy  only  in  conservative  fashion  for  a  long  while  to  come, 
and  it  is  well  that  matters  should  proceed  quietly  for  a 
time  in  order  that  the  full  possibilities  of  the  situation  may 
be  gauged.  There  is  a  lot  more  rubber  to  come  forward 
from  the  plantations  this  year  than  ever  before,  and  what  is 
needed  is  a  period  of  sober  industrial  effort  so  that  the  new 
conditions  gradually  coming  into  play  may  take  their 
course,  and  render  it  possible  for  a  reasonable  estimate  to 
be  made  of  the  rate  at  which  both  production  and  con- 
sumption may  be  expected  to  expand. 


The 

Half-Watt 

Lamp. 


This  week  the  new  lamp,iwhose  birth 
was  announced  to  the  world  with  justifi- 
able pride  some  five  months  ago,  has  made 
its  appearance  on  the  commercial  stage, 
amid  the  enthusiastic  plaudits  of  its  five  supporters. 
Unlike  most  new-born  infants,  the  half-watt  lamp  is  too  big 
for  domestic  purposes,  and  will  be  turned  into  the  streets  at 
once  ;  but  it  is  of  particularly  robust  constitution,  and  may 
be  relied  upon  to  take  care  of  itself  in  the  stress  of  com- 
petition in  which  it  will  immediately  be  engaged.  That  it 
will  exert  immense  influence  on  the  future  of  street 
lighting  cannot  be  doubted  ;  although  even  its  high 
efficiency  falls  short  of  that  of  the  flame  arc  lamp, 
the  fact  that  it  needs  no  attention  when  once  installed 
is  a  strong  point  in  its  favour.  The  minimum  candle- 
power  at  present  available  is  600  c.p.,  and  the  average  life 
is  put  at  800-1,000  hours,  so  that  for  all-night  burning  the 
renewals,  &c,  will  cost  about  the  same  as  trimming  and 
depreciation  for  the  flame  arc  :  at  Id.  per  unit,  energy  and 
attendance  will  cost  the  same  for  both,  so  that  the  total  costs 
will  work  out  practically  equal.  Where  energy  costs  more 
than  Id.  per  unit  the  advantage  in  point  of  cost  will  rest 
with  the  flame  arc.  On  the  other  hand,  the  half-watt 
lamp  can  be  advantageously  employed  in  streets  where  the 
flame  arc  would  be  too  large  a  unit,  and  by  using  a  larger 
number  of  smaller  lighting  units  a  saving  in  total  candle- 
power  and  energy,  as  well  as  a  better  distribution  of  light, 
can  be  effected. 

In  competition  with  even  the  best  and  latest  method  of 
high-pressure  gas  lighting,  the  new  lamp  will  have  a  walk- 
over ;  and  for  the  illumination  of  large  halls,  shops,  work- 
shops, Arc.,  it  will  command  a  very  wide  market.  The 
electrical  industry  is  to  be  congratulated  upon  the  splendid 
weapon  now  placed  at  its  disposal. 
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A   TRAVELLING    X-RAY   LABORATORY. 


By  Db.  ALFRED  GRA.DENWITZ. 

While  the  great  importance  of  X-ray  work  in 
military  surgery  is  generally  recognized,  there  is 
some  divergence  of  opinion  as  to  the  kind  of  appa- 
ratus most  suitable  in  warfare.  According  to  some 
authorities,  a  light  and  easily  transportable  outfit 
would  be  preferable,  in  spite  of  the  unavoidable 
limitations  in  efficiency.  Others  are  inclined  to  pre- 
fer a  comprehensive  high-power  installation,  though 
the  difficulties  of  transport  in  this  case,  are  a  de- 
cided drawback. 

Messrs.  Radiguet  and  Massiot,  the  well-known 
French  constructors,  have  made  a  successful  attempt 
to  combine  the  individual  advantages  of  both 
schemes,  by  fitting  up  an  automobile  as  a  travelling 
X-ray  laboratory,  containing  all  the  apparatus  re- 
quired for  even  the  most  delicate  work. 

The  vehicle  comprises  a  12  h.p.  Lorraine-Dietrich 
chassis   with   a  4-cylinder  motor  (of  75   mm.   bore 


The  electrical  energy  required  to  feed  the  X-ray 
outfit  and  to  recharge  the  accumulator  battery  (of 
40  amp. -hours)  of  the  lighting  circuit  is  supplied  by 
a  no-volt,  15-amp.,  dynamo,  switched  on  to  the 
motor;  a  voltmeter  serves  to  check  and  control  the 
pressure,  by  varying  the  speed  of  the  latter.  From 
the  dynamo,  the  current  is  taken  to  the  switchboard, 
whence  it  is  distributed  to  the  various  apparatus. 
A  searchlight  of  small  weight  and  a  range  of  800 
metres,  fed  from  the  dynamo,  may  be  installed  for 
searching  the  battle-field   for  wounded   soldiers. 

On  account  of  the  urgent  need  for  means  allowing 
all  parts  of  the  body,  inclusive  of  the  thorax  and 
pelvis,  to  be  rapidly  examined,  a  most  efficient  X-ray 
outfit  had  to  be  provided. 

The  transformer,  the  resistances  for  controlling 
the  intensity  of  the  primary  current  and  the  whole 
of  the  high-tension  circuit,  were,  for  different 
reasons,  placed  close  to  the  patient.  The  operator 
is  thus  in  a  position  himself  to  choose  and  control 
the  working  conditions  of  the  X-ray  bulb;  more- 
over, he  is  able  readily  to  send  intermittent  low- 
tension    current    to   any    distance   desired,    whereas 


Fig.  1. — Travelling  X-ray  Laboratory. 


Fig.  3. — Table  Arranged  for  Ventro-Dorsal  Radiography 


and  120  mm.  stroke),  a  leather  cone  clutch  and  a 
3-speed  gear  box.  The  strength  of  the  springs  has 
been  calculated  most  amply.  The  body  is  closed 
entirely,  the  roof  comprising  a  light  canopy  for  pro- 
tecting the  driver.  Two  side  doors  with  red  glass 
panes  are  provided,  and  the  heavy  parts  of  the  out- 
fit are  arranged  in  the  large  rear  compartment, 
closed  by  a  folding  panel. 

The  interior  appointments  of  the  laboratory  car 
comprise  all  the  various  apparatus  in  a  relatively 
limited  space.  A  large  work  table  has  been  provided 
for  charging  the  slides  comfortably,  allowing  the 
plates  to  dry,  etc.  The  plates  are  developed  and 
fixed  in  a  lead-coated  trough.  Water  is  supplied 
from  a  tank  of  30  litres  capacity  connected  to  a  tap 


Fig.  2.— Rheostat  and  Connecting  Cable. 

over  the  developing  trough,  and  which  can  be 
filled  from  outside.  Lead  and  felt-lined  casings  are 
provided  for  protecting  the  plates,  paper  and 
chemicals  against  jerks  and  the  noxious  action  of 
X-rays.  A  box  fitted  with  special  buffers  contains 
the  X-ray  bulbs. 


great  difficulty  would  have  been  experienced  in 
transmitting  high-tension  current  from  the  car  to 
a  more  or  less  distant  point  of  utilisation.  The 
transformer  comprises  two  primary  windings,  for 
low  and  high  intensities  respectively. 

The  secondary  current  is  distributed  by  an 
instantaneous  switch  to  the  various  apparatus  (recti- 
fier, spark-gap,  &c). 

The  upper  part  of  the  transformer  carries  a  fold- 
ing;   switchboard    on    which  the    milliammeter   and 


Fig.  4.— Abbangement  fob  Horizontal  Exposube. 

rectifier  have  been  installed.  Since  the  connection 
plugs  are  non-reversible,  the  current  always  flows 
in  the  proper  direction.  During  transport,  the  trans- 
former switchboard  is  folded  down  and  the  whole 
is  placed  in  an  oaken  box  fitted  with  handles. 
The  intensity  of  the  primary  current  is  controlled 
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by  a  rheostat  (fiy.  a),  the  reel  of  which  carries  two 
windings  (for  low  and  high  intensities  respectively); 
a  switch  allows  the  proper  resistance  to  be  chosen. 
The  junction  cable  25  metres  in  length  is,  during 
transport,  wound  on  the  same  reel  and  fixed  by 
means  of  two  belts. 

In  order  to  reduce  the  number  of  apparatus  to 
a  minimum,  while  ensuring  a  maximum  of  rigidity 
in  the  bulb-holder,  a  special  type  of  operation  table 
lad  to  be  devised.  Fig.  3  shows  this  table,  as 
irranged  for  a  ventro-dorsal  radiography  and  fig.  4, 
for  horizontal  X-ray  exposure.  When  placing  the 
bulb  on  the  lower  frame  of  the  bed,  the  same 
arrangement  can  be  used  for  X-ray  examination 
[radioscopy)  of  any  part  of  the  body.  The  bulb- 
bolder  is  readily  fitted  to  any  part  of  the  table. 

In  addition  to  all  essential  apparatus,  the  car  also 
:omprises  a  radioscopic  dark  chamber  for  X-ray 
jxamination  in  full  daylight,  a  plate  holder  allowing 
1  reinforcing  screen  to  be  inserted,  a  pair  of  pro- 


Fig.  5.^Teavellino  X-ray  Laboratory,  with  Tent 
fitted  UP. 

:ective  gloves,  a  pair  of  protective  spectacles,  and 
1  number  of  accessories,  such  as  photographic  plates 
<ept  in  a  lead  lined  drawer,  highly  insulated  con- 
ductive wires,  etc. 

The  outfit  is  readily  operated  without  any  special 
xaining,  the  car  being  set  working  within  5  minutes. 

Since  all  the  apparatus  are  carried  on  the  same 
vehicle,  there  is  practically  no  risk  of  losing  any. 
rhe  outfit  is  so  complete  as  to  allow  even  the  most 
:omplicated  operations  to  be  readily  carried  out  and 
:herefore  is  likely  to  prove  of  service  also  in  times 
:>f  peace,  e.g.,  on  aviation  grounds,  in  minor  mili- 
tary hospitals,  &c. 


FURTHER   NOTES    ON    ACZOLLING 
POLE  TIMBER. 


Some  eighteen  months  ago,  some  notes  were  pub- 
ished  in  these  columns  concerning  the  aczolling  of 
>ole  and  other  timber.  The  material  employed  in 
:his  preservative  process  is,  it  will  be  remembered, 
1  mixture  of  metallic  ammoniates  with  an  antiseptic 
icid  containing  the  essential  preservative  elements 
)f  creosote,  viz.,  phenols  and  naphthalene.  The 
idvantages  claimed  for  this  compound  are  that  the 
>owerful  preservative  action  of  the  phenols  is  added 
:o  the  antiseptic  value  of  the  metallic  salts  and  that, 
wing  to  the  solubility  of  cellulose  and  vasculose 
n  aczol  (see  Electrical  Review,  June,  1912,  p. 
[060),  the  surface  layers  of  the  fibres  and  tissues 
)f  the  wood  treated  are  dissolved  and  subsequently, 
>y  combined  chemical  and  physical  action,  cemented 
ugether  by  a  stable  and  permanent  sheathing. 
2ven  more  important  than  the  powerful  antiseptic 
md  preservative  value  of  the  compound  is  the  com- 
pete fixation  and   hence  permanence  of  action   of 


its  essential  ingredient  iddition  to  the  infor- 

mation already  presented,  the  following  data  are 
now  available  concerning  the  use  of  aczol  and  the 
results  secured    by    its  application. 

As  sold,  aczol  contains  from  15  per  cent 
per  cent,  of  reinforced  phenols  and  the  equivalent 
of  30  per  cent,  of  copper  and  zinc  salts.  The  results 
of  Malenkovie's  experiments  show  that  0.13  per 
cent,  of  phenol  or  3  per  cent,  of  copper  and  zinc 
salts  suffice  to  sterilise  gelatine  which  is,  of  course, 
much  more  susceptible  than  wood  to  fungu-,  or 
insect  attack.  The  concentrated  material  therefore 
represents  about  150  times  the  preservative  powei 
actually  required  to  effect  sterilisation  and,  since 
the  characteristic  feature  of  aczol  is  its  ability  to 
form  a  stable  compound  with  cellulose  in  which 
the  whole  of  the  preservatives  introduced  are  fixed 
permanently,  it  is  possible  to  use  it  in  a  very  dilute 
solution.  Woodwork  not  to  be  buried  in  soil  or 
exposed  continuously  to  weather  can  frequently 
be  sufficiently  protected  by  surface  painting  with  a 
one  in  five  or  six  solution  of  concentrated  aczol  in 
water.  Generally  it  is  preferable  to  impregnate 
timber  thoroughly,  and  this  should  certainly  be  done 
in  the  case  of  telegraph  poles. 

Injection  may  be  effected  by  simple  immersion  for 
one  or  two  weeks,  but  wherever  the  simple  equip- 
ment required  can  be  erected,  pressure  injection 
should  be  practised.  In  any  case,  the  solution  is 
used  cold.  Though  aczol  itself  is  perfectly  soluble 
in  water,  the  compounds  which  it  forms  with  cellu- 
lose are  insoluble  in  hot  or  cold  water  and  are 
unaffected  by  salt  water,  carbon-dioxide,  or  its 
solution  or  salts.  Timber  is  not  rendered  oily  or  in 
any  way  unpleasant  by  the  aczolling  process,  neither 
is  its  weight  seriously  increased.  The  wood  can  be 
painted  or  even  polished  after  treatment  and  by 
varying  the  proportions  of  the  ingredients  of  the 
compound,  timber  can  be  rendered  waterproof  and 
non-flammable  at  will.  Saturating  timber  with  any 
oily  substance  reduces  its  strength  appreciably,  but 
the  cementing  action  of  aczol  within  the  timber 
increases  considerably  the  strength  of  the  latter. 

No  salts  injurious  to  timber  or  capable  of  cor- 
roding iron  or  other  metals  are  contained  by  aczol 
or  can  be  formed  from  it;  the  insulating  value  of 
wood  is  not  reduced  by  the  treatment.  Assuming 
!-33  gallons  of  aczol  solution  to  be  injected  per 
cb.  ft.  of  timber  treated,  the  life  and  average 
annual  cost  of  pole  timber  compare  favourably  with 
the  corresponding  data  for  creosoting.  In  this 
connection  the  following  table  is  interesting:  — 


Untreated  wood 
Metallic  salts... 
Creosote 
AczdI 


Cost  per  cb.  ft. 

J      Pole 

erected. 


d. 
nil 

3 

6 
2i 


s.  d. 

1  4i 

1  6 

1  8 

1  H 


Life  of     Outlay  per  cb.  ft 
pole 
years 


In  24        Per 
year  4.    annum. 


6 

12 

24 

H  (min.) 


s.  d. 
5  6 
3  0 
1  8 
1  51 


Electric  Light  on  French  Railway  Trains.— The 

French  Minister  of  Public  Works  has  issued  a  circular  urging  rail- 
way companies  to  adopt  electrio  lighting  on  their  fast  trains, 
pointing  out  that  a  recent  disaster  has  again  demonstrated  that 
collisions  between  trains  often  give  rise  to  fires,  and  that  it  is  im- 
portant, as  far  as  possible,  to  avoid  the  presence  of  inflammable 
material  in  the  coaches.  He  therefore  expresses  the  opinion  that 
it  is  desirable  to  substitute  electricity  for  gas  for  train  lighting, 
and  states  that  he  will  not  in  future  approve  of  any  rolling  stock 
for  rapid  transit  that  is  lighted  with  gas.  He  also  urges  the  com- 
panies, without  delay,  to  arrange  for  the  speedy  removal  of  gas 
lighting  from  such  trains  as  are  already  equipped  with  it.  Excep- 
tions will  be  made  in  the  case  of  coaches  used  for  international 
service  and  travelling  through  foreign  countries.  The  catastrophe 
at  Melun  showed  how  necessary  was  the  change,  the  mail  vans  on 
that  ocoaeion  having  been  lighted  with  gas. —  V Elect rieitn. 
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CORRESPONDENCE. 

Letter*  received  by  lit  after  6  P.M.  ON  Tuesday  eannot  appear  until 
the  following  u*ek  Correspondents  should  fo/wtird  their  communi- 
cations at  the  earliest  possible  moment.  .\o  letter  can  he  pvhhshcd 
unless  ire  hare  the  terrier's  name  a  nil  address  in  our  no.ue*non. 


Insurance  Companies  and  Consulting  Engineers. 

Iu  your  issue  of  9th  inst.  appeared  a  very  ridiculous  and 
exaggerated  letter  under  the  above  heading. 

As  I  am  on  the  engineering  staff  of  one  of  the  leading 
insurance  companies  in  the  country,  I  would  like  to  put 
before  your  readers  a  few  facts  in  contradiction  of  "Tyke's" 
statements. 

He  has  hopelessly  mixed  up  the  "  Inspector  "  with  the 
"  Canvasser," — two  entirely  different  positions.  The  posts 
of  electrical  inspectors,  when  vacant,  are  open  to  competi- 
tion, and  the  men  applying  must  have  a  good,  practical  and 
theoretical  experience  (and  be  able  to  prove  it,  too)  if  they 
wish  to  stand  a  ghost  of  a  chance  of  securing  the  job. 

As  an  electrical  inspector  myself,  I  would  inform  "  Tyke  " 
that  I  have  served  an  apprenticeship  under  agreement  for 
three  years  with  one  of  the  best  electrical  manufacturers  in 
England,  and  had  a  further  three  years  on  the  test  bed,  in 
drawing  offices,  &c.  I  have  also  taken  a  three  years'  day 
course  in  both  mechanical  aud  electrical  engineering  at  the 
University  and  taken  A.M.I.C.E.  Would  "  Tyke"  call  this 
"  little  or  no  knowledge  of  the  theory  and  practice  of 
engineering  ? " 

Also  I  could  mention  men  on  these  staffs  who  are 
D.Sc,  A.M.T.E.E.,  &c,  and  quite  as  capable  of  giving 
advice  on  electrical  matters  as  anyone  could  wish  for. 

The  "  fairy  tales  "  about  earthing  and  burn-outs  are  very 
amusing  reading,  Dut  "  Tyke  "  must  not  imagine  that  all 
the  inspectors  are  as  ignorant  as  this. 

It  is  the  canvasser's  business  to  interview  prospective 
customers  and  quote  terms  and  fees,  but  these  men  are  not 
looked  upon  as  engineers,  or  expected  to  give  advice  on 
technical  matters,  or  do  any  inspecting  or  testing.  They 
hold  similar  positions  to  the  everyday  commercial  traveller. 
The  engineering  and  the  secretarial  staffs  are  absolutely 
distinct,  a  point  which  is  evidently  not  known  to  "  Tyke." 

I  could  quote  numerous  instances  where  the  insurance 
companies  have  saved  pounds  sterling  for  millowners,  &c, 
in  pointing  out  defects  and  shoddy  work  put  in  by  con- 
tractors, which  would  otherwise  have  been  taken  over  in 
ignorance  and  paid  for. 

In  conclusion,  I  would  point  out  that  the  importance  of 
careful  periodical  inspection  and  testing  of  electrical 
machines  and  installations  by  independent  electrical 
engineers  has  been  recognised  by  the  Institution  of  Elec- 
trical engineers. 

I  hope  to  see  further  letters  in  support  of  the  above  from 
the  various  insurance  companies  to  Bhow  "  Tyke  "  the  errors 
of  his  statements. 

Facts  not  Fiction. 

January  10th,  1914. 


1  read  with  amused  interest  the  letter  by  "  Tyke,"  and 
it  may  naturally  be  assumed  that  certain  comments  therein 
will  meet  with  a  ready  response  from  inspectors  who  can 
conscientiously  claim  to  be  initiated  in  engineering  practice, 
befitting  their  particular  duties  and  requirements. 

I  must  seriously  point  out  an  inconsistency  in  "Tyke's" 
remarks,  viz  ,  "  certain  insurance  companies,"  followed  by 
a  generalisation  thus  :  "  the  indictment  of  insurance  com- 
panies." 

His  remarks  seem  to  imply  that  he  has  had  the  mis- 
fortune to  be  enlightened  upon  Borne  scheme,  or  on  a 
"  knotty  problem  "  by  one  of  his  "  typical  examples,"  with- 
out a  further  verification  by  a  duly  qualified  "  Inspector." 

It  is  gratifying  to  find  "  Tyke"  emphasising  the  qualifi- 
cations, and  the  source  thereof,  of  his  "electrical  dubs,"  for 
I  beg  to  assert,  it  is  only  too  true. 

"Tyke"  may  rest  assured  that  the  man,  who  by  dealing 
with  engineering  correspondence,  becomes  designated  as  nn 
inspecting  engineer  or  surveyor,  must  necessarily  have  his 
sphere  of  usefulness  in  engineering  cird 


Nevertheless,  such  men  may  and  do  create  a  profoui 
impression  upon  commercial  managers  of  manufacturing 
even   engineering  concerns.     One  can   well    imagine    t 
nature  of  a  discussion  between  such  "  types,"  and,  say, 
borough  engineer. 

"  Tyke  "  must  admit  that  there  are  men,  not  necessar: 
engineers,  who  can  discriminate  between  "  bluff  "  and  t 
real  thing. 

If  "Tyke,"  in  his  remarks,  wished  to  imply  that  electric 
installations  and  electrical  plant  generally  should  come  una 
the  supervision  and  examination  of  "  electrical  engineers 
and  not  "  electrical  inquirers,"  then,  I,  for  one,  great 
appreciate  his  remarks,  and  cordially  invite  any  suggestio 
to  eliminate  the  latter  from  the  former. 

In  conclusion,  I  trust  "  Tyke "  will  eventually  meet  i 
"  Inspector  "  in  whom  he  can  place  his  confidence. 

Inspector. 


The  sweeping  indictment  of  insurance  companies  1 
"  Tyke  "  in  your  issue  of  January  9th  should  not  be  allow< 
to  pass  unnoticed. 

"  Tyke's "  chief  complaint  is  that  "  they  employ  mi 
who  have  little  or  no  knowledge  of  the  theory  and  practi 
of  engineering."  This  cannot,  in  fairness,  be  said  to  app 
to  the  well-known  insurance  companies  which  specialise 
boiler,  engine  and  electrical  work.  These  companies  ha 
an  electrical  department,  and  the  inspectors  employed 
this  department  invariably  have  had  a  thorough  trainii 
in  electrical  engineering,  both  theoretically  and  practically 

One  of  the  outstanding  features  in  insurance  wo: 
last  year  was  the  large  amount  of  electrical  machine 
which  was  insured  against  breakdown.  The  owners 
collieries,  shipyards,  chemical  works,  &c,  are  rapid 
realising  that  it  is  to  their  advantage  to  have  their  electric 
plant  insured  against  breakdown  and  carefully  inspected 
regular  intervals  by  a  competent  engineer. 

The  reports  which  they  receive  serve  as  a  reliable  gui< 
as  to  the  condition  of  the  plant,  and  it  is  a  comparative 
rare   occurrence  for  a  firm  to  discontinue  insuring  after 
has  had  one  or  two  years'  experience  of  it. 

Without  doubt  there  are  cases  where  insurance  compani 
undertake  work  in  a  consulting  capacity,  and  if  a  suitab 
company  get  this  work  to  do,  the  result  is  usually  qui 
satisfactory. 

There  is  one  branch  of  consulting  work  which  an  insu 
ance  company  can  undertake  as  well  as,  and  in  mai 
instances  more  economically  to  the  client  than,  a  consultai 
could — namely,  the  examination  of  second-hand  machinei 
prior  to  purchase. 

Most  „  people  realise  that  to  purchase  a  second-har 
dynamo  or  motor,  without  having  it  examined  first  by  i 
expert,  is  a  very  risky  procedure. 

For  example,  a  man,  perhaps  in  Liverpool,  wishes  to  bi 
a  second-hand  electric  motor  which  is  in  Newcastle.  I 
may  not  know  of  a  suitable  consultant  for  the  work,  bv 
by  applying  to  a  reliable  engine  insurance  company,  he  w: 
get,  for  a  small  fee,  an  inspection  made  by  the  company 
electrical  inspector  in  that  district. 

The  writer  believes  that  insurance  companies  have  large 
helped  to  popularise  electrical  machinery,  especially  in  sm* 
works  where  no  electrician  is  employed,  and  where,  unle 
the  plant  is  regularly  inspected,  breakdown  and  dissatisfa* 

tion  are  very  likely  to  occur. 

A.M.I.E.E. 


Cheap  Labour, 


1  Bhould  like  the  various  electrical  contractors  ai 
employers  of  labour  to  note  that  there  seems  to  be  a  certa 
of  employers  looking  through  the  advertising  colum: 
(situations  wanted)  of  this  journal,  for  somebody  cheap  ar 
good.  Well,  my  experience  has  taught  me  that  if  you  wa 
anything  good,  you  generally  have  to  pay  a  fair  price  for  : 
I  should  think  myself  that  those  who  receive  replies  to  tl 
above  advertisements,  asking  for  fullest  particulars,  copi 
of  testimonials,  &c,  upon  receipt  of  same,  with  an  address' 
and  stamped  envelope  enclosed  for  return  of  copies  of  tesi 
monials,  might  at  least  have   sufficient  courtesy  to  retn 
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same,  even  if  the  amount  of  remuneration  aHked  for  is  out  of 
proportion  to  their  intentions,  as  it  is  unfair  And  apparently 
a  waste  of  time  to  the  advertiser  who  replies  to  this  class  of 
would-be  employer  ;  also,  it  seems  to  be  a  forgotten  fact  that 
one  who  is  seeking  a  berth  does  not  wish  to  spend  money  to 
waste  informing  this  particular  class,  as  even  penny  stamps 
and  paying  for  typed  copies  of  testimonials  tell  up 
eventually. 

One  Affected. 

The  Position  of  Railway  Electrical  Staffs. 

With  reference  to  "  Nemo's  "  letter  regarding  the  above 
matter,  I  can  quite  sympathise  with  the  writer,  but  am 
afraid  that  this  state  of  affairs  is  met  with  only  too  often. 
I  am  employed  as  charge  engineer  on  the  L.C.C.  tramways, 
and  am  only  rated  on  the  temporary  staff,  although  many 
of  us  have  been  "permanently  temporary"  for  nearly  11 
years,  and  there  seems  no  likelihood  of  our  being  put  on  the 
permanent  staff  ;  surely  this  is  liable  to  create  discontent. 
Not  only  this,  but  also  we  are  employed  on  an  average  of 
seven  days  a  week  and  are  compelled  to  work  on  Christmas 
Day,  Good  Friday,  and  all  Bank  Holidays,  without  getting 
any  extra  remuneration  or  having  days  off  equivalent  ; 
moreover,  we  are  constantly  on  duty  throughout  the  shift, 
even  at  meal  times.  Our  responsibilities  are  great  inside 
and  outside  the  station  ;  for  outside,  we  are  held  account- 
able for  all  traffic  delays  due  to  failure  of  current,  owing  to 
cable  faults,  car  faults,  foreign  metals  in  conduits,  or 
breakages,  &c,  of  trolley  wires.  Under  these  circum- 
stances are  we,  as  well  as  the  railway  electrical  staff ,  justified 
in  joining  some  suitable  society  to  look  after  our  interests  ? 

Can  the  A.E.S.E.  do  anything  to  help  us  ?'  If  so,  how  ? 
Omen. 

I  have  no  wish  to  join  the  Railwaymen's  Society,  but  I 
think  that  the  attitude  of  the  Metropolitan  Railway  Co.  to 
its  sub-station  men  is  driving  them  into  the  eager  arms  of 
the  National  Union  of  Railwaymen.  Dissatisfaction  has 
never  been  so  keen  as  it  is  now. 

A  grievance  that  I  think  you  might  legitimately  ventilate, 
is  regarding  the  class  of  men  engaged  as  sub-station  assistant 
attendants.  Recent  additions  to  the  staff  include  two  ex- 
conductors  or  porter-guards,  a  chauffeur,  a  bank  clerk,  and 
one  or  two  nondescripts  conspicuous  by  their  lack  of  educa- 
tion. This  type  of  man  we  are  expected  to  train  into 
efficient  sub-station  attendants.  As  well  try  to  turn  a  sow's 
ear  into  a  silk  purse. 

It  seems  hardly  fair  to  men  who  have  served  their  time 
and  paid  for  their  train ing^bef ore  serving  the  "  Met."  four 
years  to  attain  the  dizzy  height  of  40s.  to  45s.  a  week  of 
56  hours  and  seven  days'  leave  annually  as  charge  engineers — 
to  become  kindergarten  instructors  gratis.  Why,  it  takes 
all  one's  time  seeing  that  an  "  assistant  "  of  that  type  does 
not  kill  himself  or  blow  the  plant  up.  At  the  risk  of  being 
called  a  snob,  I  must  say  that  it  is  hard  to  spend  a  third  of 
one's  life  in  the  society  of  a  boor,  with  no  means  of  escape. 

The  inevitable  consequence  of  having  these  incompetent 
men  about  the  job  is — bang,  two  coffins — or  two  new  rotary 
converters. 

Idonens  Homo. 

Proposed  Higher  London  University  Training. 

The  able,  and  no  doubt  well-meant,  article  by  Mr.  G.  E. 
Mappin  in  your  issue  of  January  2nd  has  induced  me  to 
write  this  letter. 

I  am  sadly  of  opinion  that  Mr.  Mappin  can  have  very 
little  knowledge  of  how  the  young  men  who  are  trained  at 
colleges  of  the  London  University  and  at  other  institutions 
throughout  the  country  are  treated  by  the  municipal  and 
other  employers  of  the  proud  country  which  is  supposed  to 
be  setting  a  pattern  to  every  other  nation  on  the  earth  for 
fair  and  square  dealings  between  man  and  man. 

If  Mr.  Mappin  will  turn  over  a  few  leaves  next  to  the 
page  on  which  his  letter  appears  in  the  Review,  he  will  see 
what  I  mean  ;  he  will  read  there  of  the  "  high  "  value 
which  the  Corporation  of  Reigate  consider  the  services  of  an 
electrical  engineer  to  be  worth,  the  sum  being  28s.  for  eight 
hours'  work  on  every  day  of  the  week — Sundays,  of  course, 


included — but  not  a  word  is  said  about  overtime  and  th« 
long  hours  Hpo.nt  on  inside  mid  outside  breakdown  work, 
and  the  double  shifts  that  Imve  to  be  worked  to  make  up 
for  the  extra  time  that  one  engineer  Blaves  through  long 
hours  of  nerve-breaking  monotony  in  order  that  his  friend 
may  have  a  week-end  off  to  spend  at  hii  home,  which,  in 
many  cases,  is  a  long  train  journey  off. 

But  the  miserable  heart-breaking  allowance  offered  by  the 
Reigate  Council  for  the  services  of  an  experienced  shift 
engineer  is  only  one  case  out  of  scores  which  appear  in  the 
Electrical  Review  and  other  papers.  In  fact,  only  a 
short  time  ago  a  shift  engineer  with  qualifications  was  adver- 
tised for  in  the  Electrical  Review  by  a  borough  works 
in  one  of  the  largest  towns  in  Kent,  and  the  wage  that  it 
paid  to  the  street  sweepers  of  the  town  was  considered 
enough  to  offer  to  the  educated  and  trained  electrical 
engineer,  namely,  25s. 

To  talk  of  a  higher  standard  of  training  and  examina- 
tions where  there  are  no  prospects  to  follow,  except  for  a 
few,  will  be  considered  as  absolute  nonsense  and  mockery  by 
the  parents,  some  of  whom  have  spent  the  savings  of  their 
lives  on  fees  and  premiums. 

I  am  only  one  of  the  many  parents  who  have  made  them- 
selves very  poor  in  order  that  their  sons  should  be  well 
educated  and  properly  trained  to  fill  a  post  in  some  pro- 
fession or  occupation  in  which  qualifications  should  count 
for  something,  but  is  it  likely,  when  it  becomes  more  generally 
known,  that  parents  will  be  so  foolish  any  longer  as  to  send 
their  sons  to  the  colleges  of  the  London  University,  or  to 
any  other  institution,  and  into  the  workshops  of  engineering 
firms  who  demand  heavy  premiums,  to  have  them  trained  to 
follow  the  most  miserable  and  worst  paid  of  all  the 
occupations  in  this  country  at  the  present  time  ? 

The  chief  engineers  are  in  almost  every  case  to  blame  for 
the  low  wages  paid,  which  they  know  very  well  neither  they 
nor  the  employers  would  dare  to  offer  to  a  carter  belonging 
to  a  Trade  Union. 

It  is  rank  treachery  for  a  chief  engineer  who,  in  most 
cases,  draws  good  money  himself,  to  let  his. fellow  assistant 
engineers  be  taken  advantage  of  by  municipal  and  company 
employers,  because  as  chief  he  knows  that  his  assistants  have 
no  society  to  protect  them,  and  are  hopelessly  at  the  mercy 
of  himself  and  the  employers.  The  naked  truth  is  that  in 
nearly  every  case  the  chief  "  sweats  "  his  fellow  assistants 
for  the  purpose  of  gaining  credit  for  himself  for  economical 
management. 

I  have  not  heard  that  the  Institution  of  Electrical 
Engineers,  which  is  not  above  taking  a  yearly  subscription 
from  a  25s.  a  week  man,  has  ever  moved  head,  hand  or  foot 
to  protect  its  members. 

I  sincerely  hope  that  the  indefatigable  secretary  (Mr. 
Ebben)  of  the  A.E.S.E.  will  succeed  in  getting  every 
electrical  engineer  in  the  country  and  every  power-station 
man  to  join  the  newly-formed  league  without  any  further 
hesitation  or  delay. 

I  happen  to  know  that  a  short  time  ago,  in  answer  to  an 
advertisement  for  a  charge  engineer  at  a  weekly  salary  of 
£2  15s.,  which  appeared  in  the  Electrical  Review,  there 
were  400  applicants.  I  consider  myself  that  no  fairly  well- 
trained  man  who  is  employed  as  a  shift  or  charge  hand  at  any 
station  where  there  is  a  large  voltage  generated,  or  where  the 
plant  to  be  supervised  is  considerable,  should  be  paid  less 

than  £3  per  week. 

Interested. 

[We  have  been  obliged  to  abbreviate  this  letter. — Eds. 
Elec.  Rev.]  

"Rodolite"  Heating  Elements. 

We  note  in  your  issue  of  January  2nd  a  letter  from  Messrs. 
Bastian  Electric  Heating  Co.,  which  appears,  although  our 
firm  is  not  mentioned  in  any  way,  to  be  a  reply  to  our  letter 
contained  in  your  issue  of  26th  ult.  We  must  say  at  once 
that  we  have  no  desire  to  enter  into  any  controversy  with 
your  correspondents.  What  we  are  particularly  interested 
in  is  their  introduction  as  "  new  "  of  a  heating  element 
styled  "Rodolite,"  the  published  description  of  which, 
together  with  the  illustration  of  the  same  in  your  issue  of 
19th  ult.,  corresponds  with  that  of  a  heating  element  we 
have  now  ,been  making  for  some  years.     This  element  is 
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made  in  precisely  the  manner  referred  to  in  the  Electrical 
Review,  October  6th,  1911,  page  543,  and  the  Journal  of 
the  Iron  and  Steel  Institute,  June,  1908,  viz.,  "  a  thin-walled 
tube  of  quartz,  wound  on  its  outer  surface  with  coil  of 
resistant  wire."  This  construction  is  so  simple  that  no 
misapprehension  can  possibly  exist  in  understand  it  ; 
we  have,  however,  forwarded  a  sample  element  to  the  Editor 
for  his  inspection.  We  beg  to  assure  your  correspondents 
that  this  heating  element  is  not  an  experiment,  either 
"  interesting  "  or  otherwise  ;  it  is,  in  fact,  an  old  and  well- 
tried  device  which  is  common  property,  and  as  such  is 
employed  by  some  of  the  most  celebrated  makers  of  elec- 
trical heating  apparatus  throughout  the  world,  although  the 
Bastian  Electric  Heating  Co.  are  apparently  not  aware  of 
this  fact,  as  they  refer  to  it  as  the  product  of  some 
"  unknown  maker." 

The  only  possible  modification  in  the  construction  that 
we  can  assume,  would  be  in  the  form  of  the  terminals  for 
attaching  the  resistant  wire,  but  this  would  not  constitute 
a  "  new  heating  element,"  which  your  readers  will  note  is 
the  claim  made  by  your  correspondents. 

Standard  Electrical  Heating  To. 

Newcastle-on-Tyne,  January  6th,  1914. 


What  Happened  to  a  Frog1. 

I  enclose  herewith  a  photograph  of  a  frog  after  it  received 
10,000  volts  from  our  H.T.  line.  This  frog  had  evidently 
dropped  from  a  tree  and  made  connection  with  the  H.T.  line 
and  an   iron  guard  which  encircles  the  insulation.      The 


peculiarity  is  that  it  remained  in  circuit,  thus  grounding  the 
line,  and  the  plant  had  to  be  shut  down  until  the  fault  was 
localised. 

Chas.  Udall, 

Chief  Engineer  and  Manaqer,  the  Nairobi  Electric 
Power  and  Lighting  Co..  Ltd . 

Nairobi,  B.E.A.,  iJeccmber  11th,  1913. 


American  Methods. 


I  have  read  the  flattering  criticism  of  myself  and  my 
article  by  "  English,"  and  note  his  euphemistic  pronounce- 
ment : — "  He  does  not  write  the  truth  !  "  After  this  it  is 
not  to  be  wondered  at  that  he  should  sum  me  up  as  being 
probably  "  a  man  of  very  narrow  experience  " — mainly  on 
the  ground,  I  suppose,  that  my  ideas  do  not  coincide  with 
his  own. 

Whether  we  believe  the  quality  of  self-assertiveness  to  be 
essentially  good  or  bad,  it  is  certain  that  in  its  acute  form 
it  is  inimical  to  true  co-operation,  that  is,  co-operation  not 
directly  stimulated  by  one's  material  interests — and,  for 
that  matter,  to  competition  also.  Its  inevitable  outcome 
is  a  system  of  monopoly,  and  your  correspondent  (evidently 
realising  this)  attempts  to  show  that  monopoly  is  not  an 
evil.  Really  it  is  the  abuse  of  monopoly  that  is  bad  ;  but, 
human  nature  being  what  it  is,  it  is  better  not  to  permit 
unrestricted  monopolies  at  any  rate  until  men  are  found  who 
are  fit  to  hold  them.  It  is  hard  to  reconcile  the  idea  that 
American  methods  are  in  any  sense  co-operative,  with  the 
relentless  intolerance  of  competitors — particularly  less 
powerful  competitors — usually  shown  by  concerns  run  on 
American  lines.  There  are,  however,  many  instances  where 
there  is  practically  no  alternative  to  some  form  of  co-opera- 
tion, as,  for  examples,  supply  companies  or  authorities  having 


clearly-defined  areas  of  supply  which  do  not  overlap,  companies 
whose  share  capital  is  held  or  controlled  by  the  same  financial 
group,  and  rival  concerns  whose  organisations  and  financial 
resources  are  so  nearly  matched  as  to  make  a  fight  for  the 
monopoly  dangerous  for  both.  To  cite  such  as  these  as 
proof  that  co-operation  really  has  a  place  in  American 
methods  is  to  beg  the  question.  Your  correspondent  says 
that  he  is  "  called  upon  almost  every  day  to  co-operate  with 
others,  and  not  exactly  for  the  sake  of  the  mere  dollar  or 
two  there  may  be  in  it,"  but  as  he  claims  to  be  not  an 
American,  what  he  does  or  does  not  do  is  not  evidence,  so 
far  as  tbe  present  discussion  is  concerned. 

His  statement  that  "  most  American  enterprises  do  pay  a 
dividend  "  may  or  may  not  be  a  precise  statement  of  fact, 
though  I  am  inclined  to  doubt  it.  A  point  of  greater  im- 
portance than  this  is  the  amount  of  the  average  dividends 
paid  during  the  lives  of  the  companies  of  which  he  writes. 
Again,  what  is  to  be  said  about  the  wastefulness  of  American 
methods — the  enterprises  crushed  out  of  existence  in  the 
relentless  elimination  of  small  competitors  by  the  larger  con- 
cerns ?  These  points  should  all  be  considered  in  weighing 
up  the  net  result  of  American  methods. 

I  did  not  "  deliberately  misinterpret  Mr.  Seabrook's  re- 
marks," nor  did  I  overlook  any  of  the  features  of  "  welfare 
work "  which  your  correspondent  mentions.  What  I 
emphasised  was  that  for  a  man's  real  welfare  his  first  and 
greatest  need  is  the  consciousness  of  liberty.  To  attempt  to 
increase  his  efficiency  by  "  welfare  work,"  as  outlined  by 
"  English,"  whilst  expecting  him  to  have  the  spirit  of  a 
slave — meting  out  to  him  "different  treatment  to  what 
those  at  home  might  deem  desirable  or  necessary,"  may  be 
good  American  practice,  but  is  not  likely  to  prove 
satisfactory  in  the  long  run. 

Your  correspondent's  reference  to  Mexico  is  not  a  par- 
ticularly happy  one,  for  it  would  be  strange  if,  with  its 
geographical  and  political  advantages,  the  United  States 
could  not  secure  the  larger  share  of  the  trade  with  that 
country. 

In  the  concluding  part  of  his  letter,  "  English "  inci- 
dentally gives  us  a  look  through  his  perspective.  His 
conception  of  the  manufacturers  of  the  United  States 
setting  the  pace  in  their  methods  to  the  whole  world,  is, 
truly,  a  wonderful  picture.  His  last  sentence  is  a  confession 
of  such  an  abandoned  and  unquestioning  belief  in  the  pre- 
eminent excellence  of  American  methods,  that  one  feels 
impelled  to  stand  aside  in  wonderment,  and  let  it  pass  for 
what  it  is  worth. 

P.  W.  D. 

January  12th,  1914. 


A  Peculiar  Lightning  Stroke. 

The  case  reported  in  your  issue  of  9th  inst.  would  be  the 
most  remarkable  on  record  if  the  occurrence  was  as  your 
Norwegian  correspondent  suggests  ;  but  before  condemning 
this  flash  as  having  acted  in  defiance  of  the  laws  of  Nature, 
we  ought  to  make  sure  that  it  ia  the  lightning,  and  not  the 
deduction  of  the  observer,  that  is  at  fault.  Several 
explanations  suggest  themselves,  but  the  details  given  do 
not  allow  one  to  select  the  most  probable.  It  would  be  of 
interest,  and,  perhaps,  throw  more  light  on  the  matter,  if 
your  correspondent  would  give  the  following  additional 
information  : — 

1.  What  reason  has  he  for  stating  that  the  flash  left  the 
conductor  and  sparked  across  (presumably  through  the  air)  to 
the  zinc  roof  nearly  30  ft.  away  ? 

2.  What  is  the  total  length  of  the  building  with  the  zinc 
roof? 

3.  Height  of  the  highest  part  of  this  roof  above  eaves  ? 

4.  Nature  of  damage  to  brickwork  at  chimney  top  and  to 
cable  ? 

5.  Diameter  of  chimney  top,  and  how  much  of  the  8-ft. 
rod  projected  above  it  '< 

I  have  read  of  other  alleged  effects  of  lightning  as 
unorthodox  as  this,  but  found  them,  on  investigation,  to  be 
simple  and  quite  in  accordance  with  law,  and  I  am  not  pre- 
pared to  abandon  the  axiom  that  effect  is  due  to  cause 
without  very  definite  evidence. 

Alfred  Hands. 

London,  E.C.,  January  18th,  1914. 
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The  Coiiliiiuil  v  Of  Supply. 

That  the  North  Metropolitan  Electric  Power  Oo.  think  it. 
necessHry  to  secure  the  insertion  of  a  olanse  in  their  Bill 
prohibiting  strikes  of  their  employee,  is  an  education  In 
itself  • 

Why  has  no  attempt  been  made  before  to  insert  such  n. 
clause  iii  electric  supply  Bills  ?  The  answer  is  rimple  ;  the 
station  men  were  unorganised.  At  the  first  whisper  ol  a 
Btatiou  engineers'  organisation  the  company  fly  to  the  law 
for  protection  ;  it  certainly  neems  as  though  they  had  some- 
thing to  Tear,  which  in  itself  is  a  compliment  to  any 
organisation  to  which  their  employes  may  belong,  anil 
emphasises  the  fact  that  the  conditions  of  employment  are 
not  what  they  might  be. 

Perhaps  this  effort  of  the  North  Metropolitan  Co.  is 
just  a  trial  on  behalf  of  the  100  or  more  companies 
who  are  members  of  the  British  Electrical  Federation,  Ltd., 
which  represents  capital  of  about  £18,000,000  and  10,000 
employes,  so  that  the  ultimate  result  may  be  widespread 
should  the  company  be  successful  in  their  application. 
Whether  the  insertion  of  this  penalty  clause  in  electric 
supply  Bills  will  prevent  strikes  of  the  employes  in  stations 
is  a  question  of  the  future,  but  it  is  a  fact  that  the  temper 
of  the  employes  of  most  of  the  power  companies  has  been 
anything  but  docile  during  the  last  12  months.  The  power 
companies  generally  pay  very  low  wages,  especially  in  the 
sub-stations,  and  in  one  or  two  cases  they  exact  an  agree- 
ment ifor  one  or  two  years'  service  with  the  company,  in 
conjunction  with  the  payment  of  rates  varying  from  15s. 
to  25s.  per  week  of  seven  days,  the  company  reserving 
the  right  to  dismiss  any  employe  under  these  agree- 
ments at  one  month's  notice.  The  majority  of 
the  employes  of  power  companies,  and  also  of  a  few  muni- 
cipal authorities,  have  a  deep  impression  that  their  services 
would  be  dispensed  with  should  it  become  known  that  they 
had  joined  an  organisation  to  increase  salaries. 

No  doubt  after  the  direct  reference  to  the  "  recently 
formed  association  of  station  engineers,"  with  a  "  militant 
policy  "  in  conjunction  with  the  strike  penalty  clause  in 
last  week's  issue  of  the  Review  under  the  above  heading, 
station  engineers  will  naturally  ask  :  Will  such  a  clause 
affect  the  A.E.S.E.  ? 

Up  to  the  present  the  A.E.S.E.  has  used  peaceful 
measures  to  better  conditions  in  electrical  stations,  except 
that  in  one  or  two  instances  (which  may  be  described  as 
semi-peaceful)  the  whole  of  the  running  staff  handed  in 
their  resignations  in  the  legitimate  manner  and  were 
quite  prepared  to  find  other  positions,  but  this  was  not 
necessary,  as  the  supply  authorities  in  question  found  a  great 
difficulty  in  finding  men  to  replace  those  who  had  resigned, 
even  though  a  larger  salary  was  offered  than  that  they  had 
previously  been  paying.  The  conditions  were  bettered,  and 
the  majority  of  the  men  withdrew  their  resignations. 

From  this  the  conclusion  is  obvious  as  to  the  effect  of  the 
clause  in  question  on  members  of  the  A.E.S.E.,  although  it 
remains  to  be  seen  whether  it  will  be  advantageous  to  oppose 
the  clause,  so  that  Parliamentary  Committees  and  others 
may  get  some  insight  into  the  conditions  of  hours  and 
wages  of  those  whom  this  clause  will  endeavour  to  penalise 
(as  suggested  in  the  article  last  week). 

Station  men  are  now  determined  to  obtain  a  6-day  week 
of  employment  and  reasonable  wages  for  their  services,  by 
peaceful  means  if  possible,  but  failing  peaceful  means 
nobody  can  deny  that  station  men  would  be  fully  justified 
in  using  other  methods  to  remedy  the  discreditable  conditions 
that  prevail  in  the  generating  and  sub-stations  of  Great 
Britain  to-day  as  regards  wages  and  hours  worked. 

In  conclusion,  I  must  state  that  the  majority  of  station 
engineers  acknowledge  that  they  have  a  great  duty  to  the 
community,  and  at  the  same  time  insist  that  the  com- 
munity have  a  duty  to  them  to  see  that  they  receive  wages 
comparable  with  a  station  engineer's  great  responsibility, 
and  a  weekly  rest  day.  The  community  generally  have  to 
be  inconvenienced  before  they  realise  any  duty,  but  this 
inconvenience  can  be  prevented  by  a  reasonable  attitude 
on  the  part  of  the  "  powers  that  be." 

W.  J.  Ebben, 
lion.  Sec,  Association  of  Electrical  Station  Engineers. 

London,  E.,  January  13th,  1914. 


NEW    ELECTRICAL     DEVICES. 
AND    PLANT. 


FITTINGS 


B.T.H.  Bewlag>Machlnc  Motor*. 
Tin-.     British    Thombo    H  '^r,   hM 

put  on   the    market   u    hue    i.f     |rj  >.''<r»   for 

domeHtic  use,   suitable    fur   tie     I 

illiiH'rato  in  fig.  I  n  motor  of  type   I)  8  8,  Form    K  I 

sewing  machine.    The  power  required   i    about   16  mtte  D.C.,  Oi 

65  watts  a.c.     Several  patterns  are  made,  to  nuit  various  makes  of 


Fig.  1. — B.T.H.  Sewing-Machine  Motor. 

sewing  machine,  but  as  a  rule  forms  K  and  K  C,  which  are  built 
for  D.c.  and  A.C.  respectively,  are  applicable  to  almost  all  styles  of 
family  machine.  Each  motor  is  fitted  with  a  belt-tightener  and 
brake,  and  the  control  is  effected  by  means  of  a  connection  to  the 
treadle,  which  releases  the  brake  and  tightens  the  belt,  or  I  ice 
versa.  A  rheostat  is  not  used  to  regulate  the  speed,  the  motor 
running  all  the  time  at  full  speed. 

Automobile  Lighting  Switchboard. 

Messrs.  A.  P.  Lundberg  &  Sons,  of  477,  Liverpool  Road,  N., 
have  standardise  two  patterns  of  switchboard  for  motor-car 
lighting  and  similar  purposes,  of  which  one  of  the  chief  features 
is  compactness,  six  switches  being  got  into  an  overall  width 
of  (>  in.  Fuses  with  spring-clip  fuse-holders  are  provided,  and  an 
ammeter  and  voltmeter  are  mounted  on  the  sloped  top  of  the  case, 


Fig.  2. — Lundberg  Automobile  Lighting  Switchboard. 

with  a  "Pixy"  push-button  in  circuit  with  the  voltmeter.  A 
plug  connection  is  provided  at  the  side  for  a  portable  hand-lamp. 
As  shown  in  fig.  2,  the  lower  half  of  the.front  forms  a  hinged  lid 
to  afford  acoess  to  the  fuses  and  terminals.  The  cases  are  of 
mahogany  or  aluminium.  Other  types  of  switchboard  are  also 
made. 

Land's  Screw-Cutter  and  Automatic  Die. 

An  attachment  has  been  devised  by  Mr.  Henry  S,  Land,  of  8, 
Park  View,  Old  Road,  Lee,  S.E.,  by  which  an  ordinary  engineer's 
lathe  can  be  immediately  converted  into  a  highly  efficient  machine 
for  making  bright  engineers'  bolts,  studs  and  other  repetition  work 
rapidly  and  of  high-class  finish. 

The  attachment  supplied  without  the  cradle  H,  can  be  imme- 
diately fitted  to  a  capstan  lathe  and  perform  all  its  operations 
without  any  turning  movements  or  rotation  of  the  turret,  thus 
enabling,  for  example,  a  light  capstan  for  brass  work  to  turn  out 
Urge  steel  bolts,  screws,  Jto.,  from  the  bar. 
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Th«  device,  aa  fitted  to  the  back  headstock  of  an  ordinary 
engineer's  lathe,  is  shown  in  figs.  3  and  4. 

The  centralising:  shank  b  is  turned  taper  to  fit  the  taper  hole  in  the 
headstock  mandril  to  ensure  accurate  alignment,  while  the  phosphor 
bronze  damps  a  being  bolted  to  the  outside  periphery  of  the 
mandril,  take  the  whole  of  the  working;  stress  and  in  conjunction 
with  the  stay  rods  support  all  overhang;. 

In  fig;.  8  the  screwing;  die  head  is  shown  swung;  up  clear  of  the 
hexagonal  or  other  section  rod,  from  which  the  turned  bolts 
are  made.  In  the  oentre  of  head  of  turning;  box,  marked  z,  is  a 
large  ball-bearing;  ring;,  into  which  steady  bushes  are  fitted  corres- 
ponding; to  the  shape  of  rod  being;  operated  upon  ;  this  is  for  the 
express  purpose  of  supporting;  the  end  of  rod  preparatory  to  the 
cutting;  operation  of  the  tools. 

This  arrangement  of  a  central  revolvable  steady  in  lieu  of  the 
old  fixed  back  V  or  roller  steady  not  only  furnishes  an  absolute  central 
support  for  the  end  of  the  rod  priqj  to  the  cutter's  starting;  operation, 
but  enables  the  use  of  both  back  and  front  cutters  ;  consequently 
the  tools  retain  a  keen  edge  for  weeks  without  grinding  owing  to 
the  cutting  duty  of  the  tools  being  halved. 

The  cutters  are  mounted  in  axially  adjustable  boxes,  three  on 
each  side,  whioh  slide  transversely  to  the  turning  box  on  T  rails. 
For  each  diameter  two  tools  are  used,  one  back  and  one  front,  so 


Fig.  3. — Screw  Cutting  and  Die  Attachment, 
Die  Head  Swung  Clear. 


that  the  work  is  practically  free  from  up  thrust  during  the  whole 
operation  of  turning,  the  depth  of  cut  being  regulated  by  the 
thrust  collar  screws  marked  r,  fig.  3. 

The  T  rails  are  provided  with  pins  which  fit  slots  in  a  cam  plate 
recessed  in  the  bottom  of  the  turning  box,  and  by  the  rotation  of 
this  cam  plate,  which  is  actuated  by  the  movement  of  the  milled 
lever  E  into  one  of  the  notches  cut  in  the  rack  G,  the  whole  of  the 
tools  can  be  simultaneously  fed  in  or  out,  thus  permitting  a  number 
of  different  diameters  to  be  cut  without  any  resetting  of  tools. 

In  fig.  4  the  die  head  s  is  swung  down  into  the  working 
petition  by  pressing  the  trigger  marked  c,  which  secures  it  when 
raised   clear  of  the  work,  as  seen  in  fig.  3,  and  also  when  the  die 


Fig.  4.— BcREW  Cutting  Attachment,  Die  Head  in  Position. 


head   is   lowered  for  screwing.      The   view   shows  how   the  die 
head  is  free  to  slide  during  the  screwing  operation. 

The  automatic  trip  motion  in  the  die  head  is  arranged  so  that  a 
roughing  and  a  finishing  cut  on  any  thread  can  be  taken  if  re- 
quired by  pulling  handle  marked  D,  fig.  3,  on  to  the  first  or  second 
stop,  the  dies  immediately  opening  when  the  predetermined  length 
of  screwing  is  reached  in  either  case. 

Electrostatic  Safety  Yalve. 

For  the  protection  of  low- voltage  transformer  circuits  and  tele- 
phone lines  against  high  pressure,  and  for  use  in  series  lamp 
circuits,  Sec.,  Prof.  Steels   has   designed  the   ''  electrostatic  safety 


valve,"  illustrated  in  the  accompanying  sketch.  Two  sorewec 
metal  electrodes  Bi  Bj  form  a  condenser  with  air  dielectric.  The 
distance  apart  of  these  blocks  and  of  the  pointed  and  screwed  core- 
rods  with  which  they  are  provided,  can  be  adjusted  with  such 
accuracy  that  the  valve  can  be  employed  satisfactorily  for  pressurei 


Fig.  5. — Electrostatic  Safett  Valve. 

as  low  as  1 5  volts.  The  space  between  the  electrodes  is  hermeti- 
cally enclosed  by  the  ring  a  ;  directly  the  ionisation  of  the  air  in 
this  space  reaches  a  certain  degree,  spark  discharge  occurs  and 
the  current  circuit  is  short-circuited. —  Itnur  Eleetrir/ur. 

Varta  Ignition  Batteries. 

The  Braulik  Engineering  Co.,  of  8,  Lambeth  Hill,  Queer 
Victoria  Street,  London,  E.C.,  has  lately  put  on  the  market  th« 
"  Varta"  ignition  batteries,  which  can  be  conveyed  in  the  car  in  t 
charged  but  unfilled  condition.  In  case  of  emergency  theBe  cells 
when  filled  with  sulphuric  acid  of  sp.  gr.  1"26,  are  ready  foi 
immediate  use.  At  the  first  dit-cbarge  the  batteries  possess  80  pei 
cent,  to  90  per  cent,  of  their  guaranteed  capacity.  They  can  be 
stored  for  any  period  in  an  unfilled  condition  until  required,  pro- 
vided that  they  are  kept  in  a  dry  place.  If  practicable,  a  email 
charge  of  the  newly-filled  battery  is  advisable  before  putting  into 
operation  for  the  first  time,  or  at  least  the  duration  of  operation 
should  be  curtailed  as  much  as  possible. 

The  Varta  batteries  are  provided  with  pasted  plates  consisting  ol 
cakes  of  active  material,  and  possessing  a  considerably  longer  life 


V.1003 
Fig.  6. — Varta  Ignition  Battery. 

than  grid  plates.  The  plates  aTe  rigidly  mounted  in  a  celluloid 
box,  and  separated  from  each  other  by  means  of  ebonite  separators, 
so  that  a  short  circuit  is  almost  impossible,  notwithstanding  the 
position  of  the  accumulator.  The  lugs  and  noses  are  substantially 
designed  in  order  to  resist  Bhocks.  The  cells  are  immovably 
mounted  in  sheet-iron  or  wooden  battery  cases,  thus  preventing  the 
pole  connections  from  becoming  damaged. 


The  Reception  of  Radio-Signals. — Experiments  were 

recently  conducted  by  H.  Mosler  between  Norddeich  and  a  receiving 
station  263  miles  to  the  east  of  the  latter.  The  strength  of  the 
received  signals  waB  investigated  by  aid  of  a  reflecting  galvano- 
meter and  also  by  paralleling  the  receiving  telephone  with  a 
variable  resistance,  the  latter  being  adjusted  till  signals  became 
inaudible.  An  umbrella  aerial  60  ft.  high  was  used  for  reception, 
a  copper  pyrites  detector,  block  condenser,  and  galvanometer  being 
used  in  an  aperiodic  circuit.  Observations  taken  six  or  eight  times 
a  month  throughout  a  year  showed  that  by  day  no  considerable 
energy  variations  occurred  ;  the  loudness  of  reception  did  not 
appear  to  depend  on  the  altitude  of  the  sun.  In  spring  and 
autumn,  however,  reception  was  twice  as  powerful  by  night  as  by 
day,  whereas  the  distinction  was  much  less  marked  in  simmer. 
Atmospheric  pressure,  humidity,  temperature  and  wind  velocity 
appeared  to  have  no  influence  on  reception,  but  on  cold,  starlight 
nights,  the  intensity  of  signals  would  frequently  vary  over  a  range 
of  6  or  8  to  1  within  a  few  minutes,  and  according  to  no  ngular 
rule.  Nights  on  which  reception  was  loud  but  variable  were  often 
followed  by  nights  on  which  reception  was  normal.  Moonlight 
seemed "lo  have  no  effect  on  reception.  Similar  results  were  reached 
using  a  horizontal  earth  antenna.  In  the  author's  opinion,  the 
variations  observed  were  due  to  variations  in  the  conductivity  and 
reflecting  powers  of  the  upper  ionised  layers  of  atmosphere  (layers 
which,  according  to  Heaviside's  theory,  are  at  a  height  of  30  to  60 
miles).  This  would  agree  with  Taylor's  observation  that  night 
reception  is,  in  these  regions,  most  powerful  during  spring  and 
autumn  when  the  aurora  borealis  ib  most  active. 
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MACHINE .  FIRING    AT    FORMBY    POWER 
STATION. 


THIH  generating  plant,  which  supplies  the  Ij.  A  V.  Rly.  Oo.'l 
eleotrifled  linei  in  the  bft ■(•r|iiiol-Soiithpi)rt  area,  Il  equipped  with 
ifi  32  ft  6  in.   -   8  i*.  8  In,  Lanoashire  boilere,  eaoh  with  ■  normal 

evaporation  of  19,000  lb.  per  hour.    Superheaters,  and  eooi 

are  fitted  ami  two  100  B  P.  induced  draught  fans.  Recently  the 
whole  of  these  boilerH  have  been  equipped  with  Bennie  machine 
stokers.  The  ordor  for  the  first  eight  "  Sprinkler  "  stokers  and 
self -cleaning  compressed-air  furnaces  was  placed  under  severe 
guarantees  ;  any  or  all  of  the  boilers  wero  to  bo  capable  of  ovapo- 
rating  14,000  lb.  of  water  per  hour  for  24  hours  on  end  OT 
16,000  lb.  for  short  intervals,  all  the  power  for  boiler  auxiliaries 
being  deducted  beforo  the  evaporation  was  recognised.  The  guaran- 
tees were  more  than  fulfilled,  and  Messrs.  Bennie  were  instructed  to 
equip  the  remaining  eight  boilers,  which  with  the  earlier 
stokers  have  been  fitted  with  the  double  shovel  arm  gear.  The 
results  of  the  boiler  tests,  which  were  witnessed  by  representatives 
of  both  the  L.  and  Y.  Rly.  Co.  and  Messrs.  Bennts,  were  as 
follows : — 

3-Hotjb  Tj 

Duration  of  test  

Number  of  boilers 

Draught  in  in.  of  water-gauge  in  main   flue 

,,  ,,  „  at  chimney  base 

Percentage  of  CO*  in  flue  gases  leaving  boiler 
Temperature  of  feed-water 

Entering  economiser 

Entering  boiler 

Steam  pressure  by  gauge         ...         

Superheat  ...         

Faotor  of  equivalent  evaporation  as  from, 

and  at,  212"  F.,  including  economiser 

Coal  used 

Total  weight  of  coal  burnt     ... 

Coal  burnt  per  boiler  per  hour  

Coal  burnt  per  sq.  ft.  grate  surface  per  hour 

Total  quantity  of  wa'er  evaporated 

Water  evaporated  per  boiler  per  hour 

Water  evaporated  per  lb.  of  coal       

Total  equivalent  evaporation,        lb.  209,904 

Equivalent  evaporation  per  boiler  per  hour 

lb.  23,323 

Equivalent  evaporation  per  lb.  of  coal  lb.  9'14 

*  Not  including  economiser. 


3  hours 

3 
L'87  in. 

l-75  in. 

12-S 

630"  F. 

2520°  F. 

160  0  1b. 

171-49°  F. 

1-3027 

White  Moss  (ordinary  firing  slack) 
22,960  lb. 
2,551  lb. 
56-69  lb. 
161,131  lb. 
17,903  lb. 
7-02  lb. 
178,208* 

19,801* 
7-76* 


Total  quantity  oi  wt 
Water  evaporated  per  boll) 
Water  evaporated  per  lb,  of  drv 
Total  equivalent  evaporation 

dent  evaporal 
Equivalent    evaporation  p  boiler 

heating  surface  per  hour  i  iw 

Equivalent  evaporation  per  lb.  of  dry<  10  117 

Tot  il  i  herma]  i  ffi  ilenoj  obti  oed     ...        .,  n  cent 

"  After  deduotioni   »rr   iii  it,    steam 

jets,  power  for  Htoker. 


PHYSICAL    SOCIETY    EXHIBITION 
( Ootwluded  from  pag, 


POSTBB  In -I  i:  i  mis  i  I 
A  HEW  pattern  of  the  fixed-focus  radiation  pyrometer  was  shown, 
which  can  be  used,  by  a  simple  conversion,  either  for  molten  metal 
(by  means  of  a  tube  of  refractory  material  with  a  closed  end;,  or 
for  "black  body  "  furnace  work  with  an  open  end.  The  Hoskins 
alloy  thermo-couple  pyrometer  was  another  useful  device,  intended 
for  the  direct  immersion  of  the  thermo-couple  in  molten  braes  or 
bronze.  The  nickel-chromium  alloys  used  are  of  a  highly  refractory 
and  non-alloying  nature,  so  that  the  thermo-couple  tip  deteriorate.-* 
only  very  slowly.  The  instrument  is  convenient  for  the  rapid 
measurement  of  temperature  before  pouring,  and  is  applicable  to 
metals  whose  radiating  surface  is  not  suitable  for  use  with  the 
ordinary  radiation  pyrometer.  Various  other  thermo-couple  pyro- 
meters using  these  alloys  were  shown,  as  well  as  a  pyrometer 
alarm  attachment  which  lights  a  lamp  or  rings  a  bell  whenever 
the  temperature  (which  ia  also  recorded  on  a  chart)  passes  anyjpre- 
detormined  limit. 

H.  Tinsley  ,t  Co. 

The  chief  features  of  this  exhibit  were  mainly  of  optical 
interest,  but  a  collection  of  Dr.  Drysdale'a  a.c.  potentiometers, 
wattmeters,  Sac,  was  shown.  The  A.c.  potentiometer,  which 
combines  in  itself  almost  a  complete  laboratory  equipment,  has 
been  brought  up  to  a  remarkably  high  pitch  of  accuracy,  and  is 
now  in  use  in  some  of  the  remotest  quarters  of  the  globe. 

Record  Electrical  Co.,  Ltd. 
The  Record  patent  "  Cirscale  "  instruments,  with  scales  subtending 
an  angle  of  300°,  were  shown,  including  a  pattern  with  the  dial 
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>8  hours 


31  in. 
15-5 


8-hoir  Test. 
Duration  of  test 

Number  of  boilers        

Draft  in  inohes  of  water-gauge — downtake  . 
Percentage  of  C02  in  flue  gases — at  downtaka 
Temperature  of  feed- water  — 

Entering  economiser 

Entering  boiler     

Steam  pressure  by  gauge        

Superheat  

Factor   of  equivalent   evaporation  as  from, 

and   at,  212°  F.,    including  economiser 

and  superheater 1'2920 

Coal         White  Moss(ordinary  firing  slack) 

Cal.  value  of  per  lb.  (dry)       13,2089  b.th.tj. 

Total  weight  of  coal  burnt     88,244  1b. 

Dry  coal  burnt  per  boiler  per  hour 1,292  8  lb. 

Dry  coal  burnt  per  sq.  ft.  grate  surface  per 

hour 28-73  lb. 


528°  F. 

1964°  F. 

15575  lb.  per  sq.  in. 

135-17°  F. 


Fit;.  15. — Front  Illuminated  Voltmeter. 


Fig.  16—  Labokatoky  Milliyoltmeter. 


illuminated  from  the  front,  as  shown  in  fig.  15.  the  effect  obtained 
being  very  satisfactory.  Another  novelty  was  a  laboratory  sub- 
standard with  horizontal  dial,  reading  in  millivolts  (fig.  16). 

WESTONiELECTBIGAL   IHSTBTJMBHT  Co. 

The  Weston  stand  was  a  very  attractive  one,  all  kinds  of  the 
company's  instruments  being  shown,  including  a  number  of  fre- 
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quenoy,  power  factor  and  wattmeters  in  operation  with  a  synchro- 
scope, illustrating:  the  process  of  synchronising:  with  the  supply 
current  from  the  mains.  The  new  miniature  precision  direct- 
current  instruments,  which  we  recently  described,  were  shown  in 
groat  variety,  and  attracted  much  attention,  their  handsome 
design  and  finish  being  worthy  of  their  qualities  as  accurate 
measuring;  instruments. 

Marconi's  Wireless  Telegraph  Co.,  Ltd. 

The  Marconi  crystal  receiver  (Type  No.  16)  was  shown,  which 
combines  in  one  case  an  aerial  tuning:  inductance  and  oondenser, 
coupled  to  a  detector  circuit  consisting;  of  a  variable  condenser  and 
an  inductance.  The  detector  consists  of  two  carborundum  crystals, 
which  can  either  be  UBed  independently  or  put  in  opposition,  the 
latter  arrangement  having  the  advantage  that  the  effect  of  strong 
atmospherics  is  greatly  reduced   whilst   the   received   signals  are 


Fig.  17.— Crystal  Receiver,  Type  No.  16. 

practically  unaltered.  A  telephone  transformer  with  tuning  con- 
densers is  provided.  The  instrument  is  suitable  for  wave-lengths 
from  250  to  3,800  m.  Another  crystal  receiver,  for  use  in  conjunction 
with  the  multiple  tuner,  and  a  direction  finder  were  exhibited,  as 
well  as  an  adjustable  air  condenser  of  new  pattern,  designed  to  give 
the  largest  possible  capacity  in  a  given  space,  whilst  leaving 
sufficient  gap  between  the  plates  to  allow  a  pressure  of  500  volts  to 
be  safely  used  with  it. 

Demonstrations. 

Several  interesting  processes  and  apparatus  were  shown  by 
private  exhibitors.  Messrs.  CO  Paterson  and  B.  P.  Dudding,  of 
the  National  Physical  Laboratory,  gave  a  demonstration  of  a  new 
device  for  mitigating  the  dazzle  caused  by  motor-car  headlights, 
by  preventing  the  emission  of  any  light  from  the  lantern  to  the 
right  hand  side  of  the  road  above  the  horizontal  plane.  Full  light 
is  given  over  the  rest  of  the  area,  amply  sufficing  for  all  the  re- 
quirements of  the  motorist,  while  drivers  or  pedestrians  meeting 
the  car,  on  their  own  side  of  the  road,  are  protected  from  "dazzle," 
but  are  clearly  visible  to  the  motorist. 

Prof.  J.  T.  Morris  showed  a  simple,  but  effective,  apparatus  for 
measuring  the  pull  on  a  conductor  carrying  a  current  in  a 
magnetic  field — the  drsign  of  Mr.  L.  Murpby.  Prof.  Morris  and 
Mr.  J.  F.  Forrest  also  demonstrated  the  use  of  the  electric  arc  as  a 
standard  of  light,  on  the  lines  described  in  our  issue  of  October 
24th,  1913. 


THE    HALF-WATT    LAMP. 


A  very  important  development  in  incandescent  electric  lamp 
manufacture  was  announced  by  the  British  Thomson-Houston 
Co.,  Ltd..  towards  the  end  of  last  August.  This  announcement 
referred  to  the  "  half-watt  "  Mazda  tungsten  lamp,  which  was  then 
exhibited  for  the  first  time  in  this  country,  at  the  company's 
London  branch  offices.  An  account  of  the  demonstration  and  a 
description  of  the  new  lamp  were  published  in  our  issue  of 
Aueust  29th. 

Naturally  great  interest  was  aroused  in  this  new  development, 
and  inquiries  have  rained  unon  the  makers  as  to  when  the  new 
lamps  would  be  available.  We  are  now  informed  that  the  manu- 
facture of  these  lamps  has  been  standardised  at  the  B.T.-H.  Co.'b 
Rugby  factory,  and  delivery  can  be  effected  to  order. 

The  lamps  give  two  candles  per  watt,  and  have  an  average 
useful  life  of  800  to  1,000  hours;  the  light  is  much  whiter  than 
that  of  the  ordinary  tungsten  lamp,  approximating  to  daylight, 
and  the  intrinsic  brilliancy  of  the  filaments  is  eight  times  that  of 
the  ordinary  type,  so  that  for  interior  lighting  it  is  essential  that 
the  lamp  be  enclosed  in  suitable  diffusing  glassware. 

The  sizes  aDd  voltages  for  which  the  lamp  is  available  are  a* 
follows : — 

Volts.  Watts.  Appro*.  British  «:  r, 

50-65  <J00  and  500  600  and  1,000 

100-190  S00.  1,000,  1,500  1,000,  2,000,  3,000 

800-860  1,000  and  1,600  8,000  »nd  8,000 


As  we  have  already  explained,  the  bulb  of  the  lamp  is  filled  with 
an  inert  gas,  such  as  nitrogen,  and  the  filament  is  wound  in  a  close 
spiral  and  mounted  in  short  loops,  making  a  very  different  con- 
struction from  that  to  which  we  have  become  accustomed  ;  the 
reasons  for  this  procedure  were  fully  explained  in  the  papers  by 


Mazda 

'/2  Watt 


Fig.  1. — Mazda  Half-Watt  Lamp. 


Messrs.  Langmuir  and  Orange,  which  we  abstracted  in  our  issues 
of  October  31st  and  November  7th,  1913.  Both  the  drawn-wire 
filament  and  the  half-watt  lamp  originated  with  the  makers  of  the 
Mazda  lamps,  which  are  now  available  in  all  sizes  from  1  to  3,000 
c.p.    The  B.T.H.  Co.  have  also  developed  a  range  of  special  fittings 


Fig.  2.— Special  Weathebpb 
Mazda  Half-Watt  Lamps 


>oi-  Fitting   for   Use  with 
for  Outside  Lighting. 


for  use  with  the  half-watt  lamp,  including  weatherproof  lanterns 
for  the  lighting  of  streets,  open  spaces  and  shop  fronts,  fitted  with 
reflectors  and  opalescent  globes,  as  well  as  indoor  fittings  equipped 
with  their  Alba  and  Veluria  glassware.  Full  particulars  are  given 
in  the  B.T.H.  Co.'s  price  list  No.  11,000. 

Needless  to  say,  the  new  lamp  lends  itself  admirably  to  indirect 
and  semi-indirect  illumination,  of  whif-h  the  company  has  made  a 
special  study,  and  fittings  for  these  purposes  are  available. 

The  General  Electric  Co  ,  Ltd.,  have  sent  us  particulars  of 
their  half-watt  0'iam  lamps,  one  of  which  is  illustrated  in  fig.  3. 
We  understand  that  information  regarding  aotnal  installations  of 
these  lamps  will  shortly  be  available.  It  will  be  seen  that  the 
construction  of  the  lamp  differs  in  detail  from  that  above  described, 
but  in  the  main  the  same  description  applies.  An  average  burning 
life  of  1,000  hours  is  claimed,  during  which  period  the  candle- 
power  is  almost  constant.  The  ratio  of  mean  spherical  to 
maximum  horizontal  candle-power  is  given  as  85  per  cent.,  and 
the  concentration  of  the  filament  makes  it  easy  to  design  reflectors 
to  give  any  required  distribution  of  light,  The  filament  ii  in  one 
oontlnneui  length,  and   it  stronger  than   that  of  the  ordinary 
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tungsten  lamp.  The  bulb,  ou  the  other  hand,  ie  considerably 
■mailer  than  that  of  an  ordinary  lamp  of  the  same  wattage,  but 
owing  to  ltt)  epeoial  ihape  there  is  hardly  any  loan  of  candle-power 
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Fig.  3. — Osram  Half-watt  Lamp. 

due  to  discoloration,  the  deposit  being  carried  up  by  convection 
current  and  deposited  on  the  upper  portion  of  the  glass. 

The  "Nitra"  half- watt  lamp  is.  being  introduced  by  the  Elec- 
trical Co.,  Ltd.  ;  it  is  illustrated  in  fig.  4,  and  here  again  email 
differences  in  construction  will  be  noticed.  In  particular,  we  may 
draw  attention  to  the  absenoe  of  the]  tip,  whioh  is  liable  to  aooi- 
dental  breakage,  and  to  the  mechanical  method  of  fixing  the  socket 
to  the  bulb,  which  renders  loosening  impossible.  Special  patent 
fittings  have  been  devised  by  the  makers  to  suit  the  "  Nitra  "  lamp, 
one  of  whioh  is  shown  in  fig.  5. 


Fig.  4.— Nitra 
Half-Watt 

Lamp.  Fig.  5.— Nitra  Lamp  with  Outdoor 

Fitting  and  Reflector  and  Opal  Globe. 

The  "  Nitra "  lamp  has  been  in  commercial  use  in  Berlin  for 
several  months  with  satisfactory  results. 

Tee  Edison-Swan  Co.  are  placing  on  the  market  the  Royal 
Ediswan  half-watt  lamp,  in  sizes  which  include,  in  addition  to  those 
mentioned  above,  1,000  and  1,500  watts  at  5U-65  volts.  Special 
lantern  fittings,  with  reflectors  and  globes  for  outdoor  lighting, 
have  been  designed  for  use  with  the  new  lamp. 

Messrs.  Siemens  Brothers  Dynamo  Works,  Ltd.,  have  brought 
out  the  "  Wotan  "  drawn-wire  half-watt  lamp,  which,  with  some 
differences  in  detail,  is  made  on  the  same  lines  as  the  foregoing, 
and  in  the  same  sizes.  It  may  be  observed  that  the  Edison  screw 
oap  is  always  used  with  the  half-watt  lamp.  Weatherproof  lan- 
terns and  street  lighting  fittings  have  also  been  devised  by  Messrs. 
Siemens  Brothers,  in  various  patterns. 

The  era  of  the  half-watt  lamps  has  thus  commenced,  and  we 
anticipate  that  the  demand  for  them  will  tax  the  utmost  re- 
sources of  the  various  makers. 


Congresses  in  1914. — The  Morning  Post  has  issued  a 
large  wall  card  giving  particulars  of  congresses  of  learned  sooieties 
and  other  bodies  that  axe  expected  to  take  place  during  1914,  1915 
and  1916,  and  in  some  cases  even  down  to  1920. 


LEGAL. 

Jambs   Uowdkn  I  t.   PomtU  DUfJW  Stbam 

Coal  Co.,  i.i  d, 
In  the  Court  of  Session,  Edinburgh,  Lord  Hunter  had  before  him 
this  claim   for    payment  of  the  balanoc    of    the   prioe    mid    to    lx: 
due  to  the  pursuers  by  the  defenders  under  two  oontraoti  I 
the  parties.     Under  theae  oontraoti  fchi   pni  unagreed  'o  supply 
and  erect  certain  plant  at  the  defendei  tattoo  at 

Aberaman,  South  Wales  The  fir.it  contract  wa*  dated  July  6th, 
1907,  and  the  second,  which  was  substantially  a  duplicate  of  the 
firBt,  was  dated  February  2:ird,  1900.  The  enffi 
under  the  contracts  rejected  a  turbine  under  each  of 
The  pursuers  said  the  turbines  so  rejected  were  conform  to 
oontraot,  and  that  the  engineer  was  not  justified  in  rejecting  them. 
Two  years  ago  Lord  Hunter  sisted  procedure  in  order  that  the 
matters  in  dispute  might  be  settled  by  arbitration.  On  Thursday 
last  week,  on  the  motion  of  counsel  for  pursuers,  his  Lordship 
assoilzied  the  defenders  and  found  no  expenses  due  to  or  by 
either  party  in  terms  of  a  joint  minute. 


A  Scarborough  Vibration  Claim. 

At  Scarborough  County  Court  last  Tuesday  the  Misses  Malenda 
and  Mary  Ross,  oonfectioners,  of  Filey,  sued  J.  E.  Winter,  tobac- 
conist and  hairdresser,  for  £50  damages  and  an  injunction  in 
reBpect  of  the  noise  and  vibration  caused  by  an  engine  and  dynamo 
used  for  generating  electricity  for  the  hairdreesing  business.  It 
was  alleged  that  for  the  fixing  of  the  dynamo  the  course  of  bricks 
on  the  defendant's  side  of  the  dividing  wall  between  the  two  shops 
had  been  removed,  and  thus  there  was  only  a  thickness  of  4J  in. 
of  brick  between  the  dynamo  and  the  plaintiffs'  living  room.  The 
case  was  fought  out  at  great  length  and  adjourned. 


THE    TATA    HYDRO-ELECTRIC    SCHEME. 


Prom  time  to  time  we  have  noted  in  our  pages  the  progress 
made  in  the  carrying  out  of  the,  Tata  hydro-electric  scheme, 
which  will  eventually  provide  some  100,000  h.p.  for  trans- 
mission to  the  City  of  Bombay,  where,  many  of  the  83  cotton 
mills   are   being   equipped    for   electric  driving. 

The  annual  report  of  the  Tata  Hydro-Electric  Power  Supply 
Co.,  just  published,  shows  that  if  the  pipe  line,  can  be  com- 
pleted it  will  be  possible  to  commence  generating  and  trans- 
mitting power  to  Bombay  next  month,  all  sections  of  the 
work  except  the  pipe  line  being  well  advanced,  including 
structural  work  at  the  mills  which  are  being  electrically 
equipped.  In  view  of  the  near  approach  of  the  operating 
stage,  we  append  a  short  description  of  the  undertaking, 
based  on  particulars  which  were  recently  given  in  the.  Electri- 
cal World,  to  which  we  are  indebted  also  for  our  illustrations. 

The  storage  lakes  and  hydraulic  works  of  the  Tata  develop- 
ment are  near  Lonawla,  a  hill  station  at  the  summit  of  the 
Bhor  Ghat,  on  the  coast  range.  The  precipitation  in  this  area 
averages  some  200  in.  annually  and  is  stored  in  lakes  formed 
by  constructing  masonry  dams  across  the  Lonawla,  Walwhan 
and  Shirawta  valleys  as  shown  on  the  map,  fig.  1.  This 
water  will  be  used  in  a  power  plant  some  2,000  ft.  below, 
the  rainfall   being  used  direct  during  monsoon  periods. 


FIG-  i._ Water  Storage  and  Transmission  Line.  Tata 
Hydro-Electric  Scheme. 

The  Lonawla  lake  has  a  sufficient  capacity  to  cover  the 
largest  break  of  monsoon  on  record;  it  is  formed  with  two 
dams  3,600  ft.  and  1,900  ft.  long  resp<  ctmly,  enclosing  an 
area  of  986  acres,  and  a  total  capacity  of  46b  million  cub.  ft. 
of  water  in  the  19  ft.  range  between  full  supply  and  outlet 

For  the  remainder  of  the  year  the  other  two  lakes  will  be 
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drawn   on,    viz.,   the   \Yalwhan,    with   a   dam  4,500  ft.   long, 
enclosing  an  an  rith  a  total  capacity  of  -2,560 

.iml     lull     levels,     and     the 

iwata,   with  a   dam  8.000  ft.  long,  enclosing  3,174  acres 

000  million  cub.  ft.  of  water. 

'I  he    hitter    lake   will   It    connected    wjth   Walwhan    by    a 

and   from   Walwhan  a  masonry  duct,  4  miles 

baj   on  th  the  Ghats,  being 

joined  i'ii  route  by  the  duct  from  Lonawla  lake. 

Prom  the  forebay  the  nine  line  runs  some  13,000  ft.  to  the 
power  house,  giving  a  static  head  of  1.7-27  ft.,  corresponding 

to  743  i     ui.   at   the  turbine.     The  pipe  line   is  in   two 

us.  the  upper  portion  pipes 

I   a   diameter  ranging  from  89  m.   at  the  ton   to  77  in. 
at   the   bottom,   where  they  each  enter  a  72  in.  dia.  distri- 
buting pipe:  each  distributing  pipe  feeds  four  pines  forming 
the  lower  4,800  ft.  of  pipe  line.    These  pipes  vary  from  42  in. 
m.  diam. 
The     pipes     are     of     Siemens-Martin     steel,     riveted     in     th 
upper   and    lap   welded    m    the    lower  sections,    and  laid   a] 
ground,   with' expansion  joints  and    masonry   anchorages. 
The  firsl   half  of  the  pipe  hue  will  he  capable  of  supplying 

II. nun  n.i'.  turbines  ami  two  850  H.P.  exciter  turbines. 
The  power-house  building  provides  at  present  for  five  mam 
and  i  sets,   with  five  transformer  hanks  and  switeh- 

geai  'ded  includes,  however, 

only   four   mam    unit-  rator   room  is  spanned   by   a 

67-ton  electric   travelling  crane. 

Each    waterwheel   set  comprises  an   11,000  H. P.  Escher-W\  ss 
ntal  impulse  turbine  running  at  300  r.p.m.,  coupled  to 
OO-volt,  50-cycle,  three-phase  genera- 
tor capable  Of  20  per  cent,  overload   for  ten  hours.     The) 
two    exciter    units,    each    comprising    Escher-Wyss    850-h.i\ 
turbines,   running  at  600  R.P.M.  and  coupled   to  600-KW.  250- 
shunt-wound,  direct-current  Siemens  generators. 
Four  hanks  of  step-up  transformers  will  he  installed,  each 


station   service,   exciter  control,   generator  field-switch  panels 
i  aie  located  on  the  generator-room  floor. 
ix-paneJ    benchboard,   built  of   blue   Vermont  marble, 
the  four   i a  gem  raters  with   their  step-up  trans- 
hanks,    two  and  two  outgoing  100,000-volt, 
36,000   r.v.a.    three-phase   lines.       I 

th    turbine  i  ovei  nors  ami  th   ah  dud  shutters  are 
all  operated  by  220  air-duct  shutti 

interlocked  with  the  generator-field  switches  so  that  when 
the  lit  Ids  are  eneri  hutteta  will  I  I  he  low- 

or  5,000-vol1  of  copper-bar  section. 

In   the   transformer   high-ten  outgoing 

lines  automatic  oil-break  switches  are  employed;  each  of 
these  switches  has  a  rupturing  capacity  of  50,000  k.v.a., 
automatic     protection     bl  i  I   d     bj      means     i  I 

inverse-time-limit   overload    relays. 

The    L00,000-volt   oil-switch    ioom    is    located    on   the   floor 
above   the   triu  er  coi   partments;    the   Lightning-arrester 

equipment    is    of     the     indoor    type,    the     b  ud     0  Us 

being  located  m  the  tram  mi  sion-lini    exil   to  fei      I 
going    line    is    protected    with    choke    coils    and   100,000-volt 
aluminium-cell  am 
The   transmission   line  terminates  at   the   receiving  station 

OD    the    islam!    of    I  'Mi    a    total    length    of    43    miles. 

On  the  way  the  line  crosses  two  tidal  creeks  (one  10,000ft. 
wide  and  42ft.  deep  at  high  tide),  a  railway  and  several 
roadways.  Ultimately  there  wall  be  four  transmission  lines 
normally  winking  in  parallel,  and  carried  on  two  lines  of 
towers.  Two  "  change,-o\er ■"  stations  with  disCCTJ 
switches  are  provided,  bj  winch  it  is  possible  to  divide  the 
line  into  three  sections  for  cutting  out  or  inter-corj 
different  sections  as  conditions  demand.  The  present  con- 
tract covers,  however,  only  two  transmission  circuits  carried 
on  one  set  of  towers. 

Copper  conductors  are  used  of  0.095  sq.  in.  section  spaced 
.1  Oft .   Gin.  between  wires,   and  carried  on  six-unit  guspension- 


Fie.  2.— Plan  of  the  Khopoli  Powee  Station,  Tata  Hydko-Elkctkic  Power  Supply  Co. 


consisting    of    three    3,333-k.v.a.    oil-insulated,    water-cooled, 

6,-250/ 100,000-volt,  50-cycle,  single-phaso  units,  connected  delta 

to  delta  and  having   '20   per  cent  overload   capacity  for  tea 

hours.  .  ,  . 

The    turbine    wheels    bav<  I    disks    with    cast-steel 

buck<  :  lens-Martin  steel    with  twe- 

ped    lor    water   cooling.     The 

.1.  fleeting  type.     The  governors, 

which  operate  by  oil  pressure,  are  fitted  with  hydraulic  auto- 

mg    which    is   guaranteed    to 
l,iml  per  cent.,  5  per  cent, 

and  12  p'  i  "''•   hah  or  full 

load  thrown    off.      The    guaranteed    full    load 

;,,,.  82   pei  the  i  iain    unite   and  72  per 

cent    for   the   exciters. 

Th(      mam  00     K.W.     d< 

I  \ohs  betwi  i  ii  phaa    ;  th  ii  "'ity  power 

factor  is  9  per  cent,  ai  cent,  pow  '  per 

. i nte,  ,|    full    load  at    80    per 

i    bank  con- 
i 
rolt,  &0-cyple   tran  isigned   for 

v.a.   at  Ml  per  cent,  power  factor. 
ol  the  shell 

li  power  house  is  electrically 
operated  from  a  benchboard  on  the  gallery  overlooking  the 
generator  room  at  a  point  which  will  eventually  be  the  centre 
of    the   building.     In   addition   an    auxiliary    switchboard    for 


type  insulators.  The  towers  are  built  in  two  sections,  a 
superstructure,  and  a  base,  rivetted  together  at  the  site.  In 
all  about  500  towers  are  U6ed  in  the  line. 

The  standard   towers  are  GGft.   high  and  are  spaced  500ft. 
apart.     The  special  crossing  towers  are  spaced  1,175ft.  apart, 
and  have  a  height  of  160ft.  to  comply   with   th 
requiree  oo  part  of  the  transmission  line  shall  corns 

within  80ft.  of  th 

The  receiving  sub-station   is  located  about  two  miles  from 
in  d  for  an    ultimate  cap 
74,880-K.v.A.      oi  three-phase     transformer 

banks  of  9,360-k.v.a.   each. 
present  building   p 
groups. 

windings  are  i  delta. 

Tlie  is   generally   similar   m  design 

layout  to  tl  house  alreadj 

bed,     and     consists    of  atrolled     el 

d    oil   switches   and   other   apparatus   actuated   from  a 
doard. 
Each    incoming    line  d     with    choke    coils    and 

aluminium-cell   lightnin.  iuimnent.     A  ground  bui 

runs  the  length  of  the  station. 
In    1!XJ7    after    a    lengthy    inquiry    the    Indian    goyernmenl 
giving  the  Tata  company  th»  privilege  ol 
supplying  hvd  re-elect  ric  energy  within  Bombay  to  customer! 
whose  consumption  exceeded  500,000  i.w.-hr.  per  annum. 
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\  total  of  fchii I    four  mills  have  n 

el(  .ii-:'  .111  iiy  from  the  Tata  i  j  stem. 
The  toi  in  i  ni'  ii"    ten  peai   b   n    □ 
pany  and  the   mill  owners  cover   the  supply  o(  em 

...  toi  drive  si  0.5C  anna  per  k  w,  hr    in  the 

..i: i    of  null :   i\ ii. 'i     iii.    elecl I  illation    is  pro\ idi 


BUSINESS    NOTES. 


Fig.  3.— Sectional  View,  Khopoli  Station. 

the  power  company,  and  at  0.50  anna  per  K.w.-hr.  in  the  case 
of  mills  furnishing  their  own  motors  and  equipment,  the 
company  providing  and  maintaining  the  mill  transformers. 
Energy  for  lighting  will  be  supplied  at  1.25  anna  per  K.w.-hr. 
separately  metered,  up  to  20  per  cent,  of  the  energy  supplied 
for  power.  In  the  mills  the  group  driving  system  has  been 
adopted,  using  50  cycle  3-ph.  slip  ring  2,000  volt  motors  in 
sizes  from  50  to  500  h.p.;  in  some  mills  500  volt  motors  will 


Fig.  4.— Sectional  View,  Bombay  Receiving  Station 


be  used.  For  distribution  purposes  the  mills  are  divided  into 
groups,  each  group  having  a  feeder  to  each  mill,  as  well 
as  a  ring  main  for  all  the  mills  of  the  group;  three-core 
paper  insulated  lead  sheathed  cable,  operating  at  6.600  volts, 
and  laid  solid  is  used  for  this  service,  Messrs  Calleuder  being 
the  contractors  for  the  work,  while  the  mill  motors,  trans- 
formers—the latter  in  500,  600,  700  and  900  k.v.a.  sizes,  star- 
connected  on  both  sides — and  switchgear  are  being  supplied 
by  the  British  Westinghouse  Co.,  and  have,  alreadv  been  re- 
ferred to  in  our  pages.  The  G.E.  Co.  (U.S.A.)  supplied  all 
the  transformers  and  switchgear  at  both  the  power  house 
and  receiving  station  in  Bombay,  while  Messrs.  Bullers,  Ltd., 
supplied  the  transmission  towers  and  insulators,  and  Messrs! 
Felten  and  Guilleaume,  the  copper  conductors. 

We   may  add  that  Messrs.   Alfred  Dickenson   and   Co.    are 
consulting  engineers  for  the  whole  project. 


Comnlar  Notes.    Spain,     in  a  reoeni   ma 

BIOAX  Ui;\  i  i.w  certain  I    I 

re  dss  "t  '  leotrioity  In  Barcelona  and  tin- 
Canadian  oompany  which  baa  andertal  i  n  to  exploit  tbi 
resoun  t,     The  British  Consul  a)  B 

n  .  ■  ni,  report,  makes  some  Inten 
is  estimated  that  the  Industries  of  Bar 
n. i'.  (the  bulk  of  consumers  not  using  individually  mon 
n  i   i  generated  iiy  steam  which,  owing  to  the  high  (ir 
is  stated  to  cost   from    £1"<    to   £2'>    per   n.i- ,   v. 
pany    in    question    has    advertised     tint.     Itt     eleotric 
will    be    saleable   at  a  minimum  of  Xii    pel    BLP.  an 

average  of  £17  per  B.P.  formerly.  If  this  in 
can  be  no  doubt  that  this  cheaper  power  will  lead  to  an 
enormous  extension  of  the  trade  of  Barcelona  and  district,  as 
it  will  enable  the  manufacturers,  on  the  basis  of  their  pr. 
annual  cost  of  working,  to  increase  their  production  greatly.  The 
company  owns  all  the  capital  stock  of  the  local  power  company, 
and  practically  all  the  capital  of  a  local  railway  company,  also  the 
major  portion  of  the  shares  of  a  local  electric  light  company,  and 
all,  or  a  controlling  interest,  in  the  electric  light  and  power  com- 
panies of  some  six  towns  within  a  radius  of  60  miles  of 
Barcelona. 

The  company  had  a  possible  dangerous  competitor  in  a  French 
company  already  installed  there  with  the  same  object  called 
L'Energie  Electrique,  which  had  constructed  a  large  steam  power 
station  and  hydraulic  plant  on  the  River  Flamisell  in  the  Pyienees, 
but  it  is  understood  that  the  new  company  has  done  away  with 
any  opposition  by  taking  a  half  interest  and  an  option  on  the 
balance,  with  a  working  agreement  to  avoid  duplication  in  distri- 
bution. The  company  has  also  purchased  the  suburban  railway 
running  from  Barcelona  to  some  towns  in  the  neighbourhood,  and 
proposes  to  make  extensions.  Also  the  company  has  leaded  the 
existing  tramway  system  here  for  60  years,  and  holds  40  per  cent, 
of  the  shares.  It  will  thus  be  seen  that  it  holds  in  its  hands  all 
the  undertakings  working  by  electric  power  to  which  it  will  in 
future  supply  the  said  power.  The  local  company  owns  con- 
cessions for  the  development  of  various  water  powers  on  the  River 
Noguera  Pallaresa  and  River  Segre,  and  is  now  building 
plants  which  will  develop  a  total  of  some  136,000  H.P.  The 
first  of  these,  which  will  develop  some  4,000  h.p.  is  located 
near  the  town  of  Pobla,  province  of  Lerida,  and  is  nearly 
completed.  The  second  is  situated  near  the  town  of  Seros 
and  will  have  a  capacity  of  some  56,000  h.p.  ;  this  will,  it  is 
expected,  be  finished  by  the  end  of  the  year.  The  third,  which 
will  be  located  on  the  River  Noguera  Pallaresa  above  its  confluence 
with  the  River  Segre,  will  develop  some  70,000  h.p.  and  is  expected 
to  be  completed  in  1914.  The  flow  of  the  river  for  this  will  be 
regulated  by  means  of  a  reservoir  situated  near  the  town  of  Tremp, 
and  the  construction  of  this  reservoir  will  create  sufficient  storage 
to  ensure  a  practically  steady  flow  of  the 
river  throughout  the  year.  The  energy  pro- 
duced will  be  transmitted  to  Barcelona  and 
the  surrounding  region  at  110,000  volts,  by 
two  transmission  lines  on  steel  poles,  a 
distance  of  200  km.  (about  135  miles). 
These  lines  of  transmission  will  end  in 
transformation  stations  established  outside 
the  town,  whence  the  current  reduced  to 
a  lower  pressure  will  be  distributed  by  a 
vast  system  of  canalisation.  The  company 
has  already  contracts  covering  the  supply 
of  some  100,000  h.p.  for  lighting  and  power 
purposes,  and  has  also  in  addition  a  con- 
tract for  the  supply  of  a  very  large  amount 
of  power  for  the  manufacture  of  nitrate 
in  Lerida.  It  is.  of  course,  still  early  days 
to  speak  as  to  the  effect  on  Catalonia  of  this 
gigantic  scheme,  and  the  expenditure  in 
and  near  Barcelona  of  many  millions  of 
pounds  sterling  ;  but  if  the  scheme  turns 
out  all  that  its  promoters  hope  and  pro- 
mise, it  will  revolutionise  this  part  of  Spain, 
vastly  increasing  its  present  wealth  and 
great  business  enterprises  and  promoting 
a  general  prosperity  among  all  classes. 
Meantime  this  influx  of  millions  of  money 
into  a  comparatively  small  district  and  the 
giving  of  employment  to  thousands  of 
workmen  and  to  a  large  staff  of  engi- 
neers, accountants,  managers,  clerks.  &c ,  all  of  whom  are 
liberally  paid,  has  proiu^ed  a  wave  of  prosp<  ricv.  >,mi  • 
plentiful  In  conclusion,  i*  is  an  important  fact  thai  this  great  under- 
taking is  also  benefiting  British  commerce,  fur  ind  pendent  of  orders 
placed  here  with  the  representatives  of  British  houses  for  various 
article-*  required  in  connection  with  thehjdraul  a  and  railway  works. 
orders  have  also  been  viven,  through  the  company's  b  lyii  i 
in  London,  direct  to  British  firms,  representing  during  IS 
£300,000.  Including  the  orders  given  to  British  agents  here  as 
before  mentioned,  British  firms  have  benefited  to  the  extent  of 
about  £500,000  already,  and  it  is  likely  that  every  year  will  con- 
tinue to  see  good  orders  placed  in  the  United  Kingdom. 

In  this  connection,  the  Consul  states  elsewhere  in  his  report  that 
a  British  firm  established  in  Barcelona  has  informed  him  that  thsre 
has  been  a  fair  increase  in  the  machinery  trade  in  recent  years,  and 
that  the  feature  of  most  interest  is  the  importance  of  British-made 
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electrical  machinery,  which  is  now  in  a  fair  way  to  compete  with 
German  makes.  In  spite  of  this  market  having  up  to  the  present 
been  dominated  entirely  by  German  electrical  firms,  there  has  been 
a  considerable  importation  from  the  United  Kingdom  of  boilers  and 
accessories,  general  machinery,  tubes  and  electrical  machinery  ; 
but  at  the  lame  time  it  appears  that  the  terms  quoted  by  British 
firms  are  not  as  favourable  as  those  of  German  manufacturers. 

India.— Reporting  recently  on  the  market  for  electrio  wiring 
devices  in  India,  the  American  Consul  states  that  the  new  houses 
in  Bombay  show  considerable  improvement  over  the  older  structures 
from  an  architectural  standpoint,  and  are  planned  more  in  accord- 
ance with  sanitary  requirements.  There  are,  however,  few,  if  any, 
fireproof  buildings  in  the  city.  In  the  native  quarter,  or  bazaar 
district,  wooden  buildings  predominate,  and  in  many  of  the  new 
structures,  on  account  of  the  increased  cost  of  building  material 
and  the  high  wages  of  labour,  safety  and  durability  have  been  less 
considered  than  a  high  return  upon  investment.  In  the  city 
proper,  business  structures  and  residential  apartment  houses  and 
all  public  buildings  are  built  of  stone.  Steel  construction  has  not 
been  introduced,  except  for  warehouses.  Lights  and  fans 
operate  on  a  230-volt  direct-current,  three-wire  system.  The 
suburbs  of  Bombay  are  supplied  with  an  alternating-current  in- 
stallation of  230  volts.  Under  the  system  of  electric  wiring 
commonly  employed,  and  found  to  be  most  suitable  for  general 
installation,  the  wires  are  carried  over  the  surface  of  the  walls  and 
ceilings  on  hard  wood  cleats  ;  the  latter  are  separated 
by  2-ft.  spaces,  and  the  whole  is  enclosed  in  a  teak  or  oak 
casing.  Wire  contact  with  the  wall  surface  must  be  carefully 
avoided  or  the  installation  will  require  renewal  in  about  two  years. 
In  this  heavily  saturated  atmosphere  the  trap  and  porous  lime 
building  stone  so  largely  used  in  Bombay  absorbs  a  great  deal  of 
moisture,  and  the  leaching  process,  which  quickly  follows,  seriously 
damages  electric  installations  unless  the  walls  are  thoroughly  pro- 
tected. Conduit  wiring  systems  that  involve  burying  the  wires 
in  the  wall  or  ceiling  have  been  tried,  but  found  unsatisfactory, 
for  general  purposes.  For  the  wiring  of  Government  and  municipal 
buildings  the  contract  specifies  insulated,  steel-armoured  conduit, 
but  the  work  is  carried  over  the  wall  surface.  Non-insulated 
conduit  work  has  been  put  into  the  majority  of  mills. 
Dealers  state  that  an  improved  system  that  would  lower  the 
present  cost  of  wiring  would  find  a  ready  sale  if  it  met  all 
tests.  In  this  regard  mention  may  be  made  of  the  new  wiring 
system  recently  introduced  into  Bombay  by  Henley's.  Many 
public  and  business  buildings  have  been  wired  with  it,  and  it  is 
said  to  work  out  cheaper  than  the  conduit  method  both  on  account 
of  the  low  cost  of  material  and  reduced  labour  expenses  for  erection. 
Conditions  in  the  electric  specialty  or  electric  light  supply  trade 
are  far  from  satisfactory.  There  are  in  Bombay  at  least  100 
dealers,  many  of  whom  claim  to  be  electrical  engineers,  and  the 
overcrowding  in  this  line  is  partly  responsible  for  an  extended 
system  of  price-cutting.  The  most  reliable  and  old-established 
European  firms  of  electrical  engineers  are  keenly  feeling  the  com- 
petition of  native  firms,  and  while  the  volume  of  trade  is  large,  it 
is  being  handled  at  present  on  a  dangerously  low  margin  of  profit. 
The  dealers  are  steadily  reducing  the  quality  of  stock  carried  in 
order  to  meet  the  demand  for  low-priced  material.  The  United 
Kingdom  furnishes  over  three-fifths  of  the  electrical  supplies 
imported  into  .Western  India.  Germany  has  a  small,  but 
slowly  growing,  share  of  this  trade,  while  Belgian,  French 
and  Italian  manufacturers  have  all  lost  ground  in  the  last 
five  years.  There  is  practically  no  direct  trade  in  this  line  with 
the  United  States,  and  the  principal  firms  among  the  local  dealers 
manifest  very  little  interest  in  American-made  electric  light 
material.  They  are  inclined  to  argue  that  American  goods  are  too 
high  priced  for  the  market,  and  in  discussing  the  point  the  Consul 
was  told  that  the  manufacture  of  British  electrical  merchandise 
has  been  so  developed,  and  the  cost  of  production  so  reduced,  that 
German  manufacturers  were  finding  it  difficult  to  meet  their  com- 
petition. But  probably  the  chief  obstacle  in  the  way  of  American 
trade  development  is  distance  from  the  market.  Goods  ordered 
from  London  are  received  at  Bombay  in  10  or  11  weeks;  at  least 
twice  that  time  would  elapse  before  the  arrival  of  goods  ordered 
from  America.  The  sockets  in  use  throughout  India  are  of  the 
bayonet  cap  type.  Rotary  and  push-button  switches  are  carried 
in  stock,  but  dealers  state  that  the  demand  runs  almost  exclusively 
to  switches  of  the  tumbler  type.  Pendant  switches  have  a  very 
limited  sale. 

Book  Notices. — The  Electrical  Engineer's  Diary,  1914. 
Edited  by  J.  H.  Johnson,  M.I.E.E.  London  :  S.  Davis  &  Co. 
Price  3s.  6d.— As  our  readers  are  aware,  this  volume  is  much  more 
than  a  diary  ;  it  contains  a  mass  of  useful  information  for  con- 
sulting engineers,  contractors,  central-station  managers  and  others 
concerned  in  the  supply  and  ns8  of  electrical  apparatus,  under  the 
heads  of  General  Information,  the  Generation  of  Electricity, 
Official  Rules  and  Regulations,  the  Application  of  Electricity  for 
Lighting,  Ileating  and  Cooking,  and  the  Application  of  Electricity 
for  Power  Purposes.  There  is  also  a  list  of  London  streets  in 
which  electricity  mains  are  laid,  stating  the  authorities  concerned 
in  each  case,  and  a  list  of  electricity  supply  authorities  in  the  United 
Kingdom.     Altogether  it  is  a  most  useful  desk  companion. 

pun  ,,,,-al  Engineer'*  Pocket  Book  for  1914  (Scientifio 

Publishing  Co.,  price  Is.  6d.  net)  is  now  in  its  16th  year,  and  con- 
tains an  inexhaustible  store  of  information  on  all  branches  of 
mechanical  engineering.  From  a  cursory  inspection  of  the  con- 
tents, which  are  of  too  miscellaneous  a  character  for  detailed 
review,  we  are  satisfied  that  they  are  kept  well  up  to  date,  and  we 
have  no  hesitation  in  recommending  the  work. 

Fowler*  Meekanie*'  and  ttaeMmtti  Pocket  Book  and  Diary 
for  1914  (price  6d.  net)  is  another  well-known  book  of  reference,  of 


the  greatest  utility  in  the  drawing  office,  machine  shop,  and  tool 
room,  and  emanates  from  the  same  publishing  office,  both  books 
being  edited  by  Mr.  W.  H.  Fowler.  This  book  is  equally  deserving 
of  commendation. 

The  International  Whitaker,  1914.  London.  2s.  Od. — We  com- 
mented favourably  on  this  publication  a  year  ago,  when  it  made 
its  first  appearance.  In  this,  the  second  edition,  the  information 
relating  to  different  countries  has  been  revised  from  official  sources, 
and  in  these  days,  when  most  seriously-minded  men  are  world 
students,  and  so  many  business  men  are  world  travellers,  we  feel 
that  the  book  meets  a  need,  and  that  it  will  be  welcomed. 
Information  concerning  populations,  products  and  industries,  and 
other  main  characteristics,  of  the  different  countries  is  brought 
together,  beginning  alphabetically  with  Abyssinia,  and  going  on  to 
Venezuela.  At  the  end  many  pageB  are  occupied  with  names,  &oM 
of  diplomatic  and  Consular  representatives  of  the  United  Kingdom 
and  United  States  in  foreign  countries. 

The  Cluimher  of  Commerce  Journal  has  issued  its  usual  "  Annual 
Trade  Review."  It  consists  of  50  foolscap  pages,  contains 
numerous  articles  by  experts  on  the  leading  trades,  including 
engineering,  electrical,  building,  &c,  and  on  all  the  more  important 
commercial  and  industrial  centres  of  the  United  Kingdom.  It  is 
published  as  a  special  supplement  to  the  January  issue  of  the 
Journal,  and  forms  very  interesting  and  instructive  reading. 

We  offer  our  hearty  congratulations  to  the  Railway  Newt  on  its 
bumper  Jubilee  issue  (5s.).  It  is  a  wonderful  production,  telling 
by  pen  and  picture  many  parts  of  the  story  of  50  years  of  railway 
progress.  The  Newt  was  founded  in  18G4  by  Dr.  Samuel  Smiles 
and  Mr.  E.  McDermott.  One  of  the  most  attractive  features 
among  the  contents  is  a  series  of  most  interesting  pictures 
reminiscent  of  very  early  railway  days.  There  are  numerous 
articles  on  railway  subjects  which  have  been  specially  written  for 
the  issue  by  authorities. 

"Willing'sPressGuide" — issued  from  125,  Strand,  at  Is. — is  a  most 
convenient  alphabetical  and  classified  guide  to  the  Press.  That  it 
meets  a  real  want  is  evidenced  by  the  fact  that  it  has  now  reached 
its  forty-first  annual  appearance. 

The  January  number  of  the  Hospital  Gazette  is  a  special  one, 
containing  a  fully-illustrated  description  of  the  new  King's 
College  Hospital,  including  the  electric  installation,  which  con- 
tains an  auxiliary  electric  plant,  electric  fans,  lifts,  boiling  appa- 
ratus, sterilisers,  X-ray  and  electro-medical  equipments,  telephones, 
&o.  Messrs.  Kirkland  &  Capper  acted  as  consulting  engineers  for 
the  work. 

"  Proceedings  of  the  American  Society  of  Civil  Engineers."'  Vol. 
XXXIX,  No.  10.     December,  1913.     New  York  :  The  Society. 

"  Annates  desJPostes,  Teligraphes  et  Telephones."  December, 
1913.     Paris  :  A:  Dumas.   Price  10  fr. 

"  Coal  -  Mine  Accidents  in  the  United  States  and  Foreign 
Countries,"  by  F.  W.  Horton  ;  "Monthly  Statement  of  Coal- Mine 
Fatalities  in  the  U.S.,"  September,  1913,  by  A.  H.  Fay.  Wash- 
ington :  Government  Printing  Office. 

"Journal  of  the  American  Institute  of  Architects."  Vol.  I, 
No.  12.  December,  1913.  Washington  :  The  Institute.  Price 
20  cents. 

"  Atti  della  Associazione  Electrotecnica  Italiana."  Vol.  XVII, 
No.  23.    December  15th,  1913.     Milan  :  Stucchi,  Ceretti  &  Co. 

"Proceedings  of  the  Rugby  Engineering  Society."  Vol.  X, 
1912-1913.    Rugby  :  The  Society.     Price  10s.  fid. 

"Fees  for  Electric,  Magnetic  and  Photometric  Testing."  1913. 
Washington  :  Government  Printing  Office. 

"  Bulletin.  Mensuel  of  the  Societe  Beige  d'Electriciens."  Vol. 
XXX.     December,  1913.     Brussels:  E.  Bruylant.     Price  1  fr.  75. 

"Revista  Tecnologico-Industrial."  (Publicacion  Mensuel  de  la 
Aeociacion  de  Ingenieros  Industrials  Agrupacion  de  Barcelona.) 
Vol.  36,  No.  11.    November,  1913.     Barcelona  :  The  Association. 

Fires. — A  serious  fire  occurred  on  the  10th  inst.  at  the 
engine  works  of  Messrs.  Clarke,  Chapman  &  Co.,  Ltd.,  Gateshead- 
on-Tyne,  one  of  the  power  sub-stations  being  completely  destroyed. 
The  plant,  which  included  dynamos,  transformers,  motors,  &c,  was 
burnt  and  twisted  beyond  all  recognition,  and  the  amount  of 
the  damage,  it  was  reckoned,  would  run  into  several  thousands. 
As  practically  all  the  plant  was  electrically  driven,  and  the  place 
lighted  by  the  same  means,  it  was  feared  that  a  serious  stoppage 
would  ensue,  but  fortunately  the  management  were  enabled  to 
install  such  plant  as  was  essential  so  quickly  that  this  was 
obviated. 

The  premises  of  Messrs.  Tyler  &  Sons,  engineers,  York  Road, 
King's  Cross,  were  partly  destroyed  by  fire  on  11th  inst. 

Bankruptcy     Proceedings.  —  Charles     Hellyeb 

Pearson  (trading  as  Pearson  fc  Co.  and  the  B.O.A.  Engineering 
Co.,  of  Manchester  and  Hyde,  electrical,  mechanical  and  sanitary 
engineer,  decorator  and  plumber).-  Last  day  for  receiving  proofs 
for  dividend,  January  26th.  Trustee,  Mr.  A.  Yearsley,  27,  Brazen- 
noBe  Street,  Manchester. 

C  S  Nortjicote,  electrical  engineer,  67,  Stanthorpe  Road, 
Streatham,  S.W.— Trustee  (Mr.  E.  W.  J.  Savill,  132,  York  Road, 
S.E.)  released  November  20th,  1913. 

Electric  Smelting  in  Sweden.— The  output  of  electric 

pig-iron  in  Sweden  has  grown  from  122  tons  in  1908  and  870  tons 
in  1910  to  no  less  than  17,566  tons  in  1912.  At  the  end  Ol  1912 
there  were  nine  furnaces  at  work,  rated  at  14,700  kw.,  and  in  1913 
the  number  was  increased  to  20,  rated  at  41,600  kw.  In  1911, 
2,034  tons  of  steel  were  produced  with  the  electric  furnace  in 
Sweden— almost  as  much  as  with  the  orucible. 
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Trade  Announcements. — Mb.  J.  Pjshdrbioh  haa 
resigned  hia  position  si  manager  with  Messrs,  Millar  \  Stewart, 

Kdinlmrtrh,   mid   haH  started    business  as  the  l'rnilrcirli  Bled  rical 

Firm,  who  inti  and  (actors,  at  360*261,  Daley  Road,  I'.din- 

burgh     I  'a  i  ?!  in ■•  in «  and  lintH  an  desired 

Mk.  Lionel  Robinson  Iihh  been  appointed  In  Huh 

country  fur  the  eleotrloa]  trade  by  Messrs.  BhowelJ  a  Son  of 
Btlrohley,  Birmingham,  and  will  handle  bnatneaa  In  turned, 
screwed  and  itamped  repetition  work.  Messrs.  ShoweU,  who  fox 
foinc  ytara  have  been  located  in  Birmingham,  recently  ereoted an 
up-to-dato  factory  on  one  door,  outside  the  city,  at  Btlrohley,  It  in 
■qnipped  with  modern  machinery  for  automatic  and  turned  parts, 
and  repetition  stamped  work  made  by  up-to-date  combination  tools 
is  a  speciality. 

Mil.  CHARLES  Lano  has  removed  from  Finsbury  Pavement  to 
{Jo.  4,  Mincing  Lane,  E.C.  "  Telephone,  London  Wall,  14. 59."  Mr. 
Lane:  is  London  agent  for  the  Cable  Accessories  Co.,  Ltd.,  of 
Tividalo,  Tipton,  Staffs. 

With  reference  to  our  notice  of  last  week  regarding  the  W  A  isam, 
IIauI'WAuk  Manufacturing  Co.'s  new  depot  in  London,  we 
understand  that  Mr.  C.  Q.  Maisey,  late  of  Messrs.  J.  ft  H.  Grevener, 
is  acting  as  London  manager  of  the  company,  and  he  will  in  future 
be  devoting  his  entire  attention  to  that  business.  The  Walsall  Co. 
last  year  took  two  acres  at  Walsall  for  extensions,  and  a  new 
foundry  has  now  been  completed,  with  the  result  that  at  the  new 
depot  in  London  very  large  stocks  of  steel  conduit  and  fittings 
will  be  carried. 

MESSRS.  Walter  NEWBOLD  &  Co.  announce  that  their  tele- 
phone numbers  are  now  "City  ?718  and  5098." 

Messrs.  Rose  Bros.,  of  3S  and  39,  Beech  Street,  Barbican, 
London,  E.G.,  have  been  appointed  sole  British  agents  for  the  Cie. 
F.A.C.  Da  and  Dutilh  of  Paris.  Circulars  have  been  received 
of  specialities  for  wireless  telegraphy  and  of  the  "  Weecoscope  " 
home  cinematograph. 

The  Radium  Electric  Co.,  82,  Hatton  Garden,  London,  E.C. — 
Illustrated  price  list  of  the  "Pioneer"  combined  electrical  beauty 
massage  and  manicure  machine,  also  the  Rapid  and  Monsoon  hot- 
air  douches. 

Messrs.  G.  W.  Goodchild  &  Macnab,  of  Eagle  Street,  W.C., 
announce  that  their  new  telephone  number  is  "  Holborn  6405." 

Messes.  Woollett,  Airey  &  Co.,  Ltd.,  shipping  agents,  ask 
their  electrical  friends  to  take  note  of  their  change  of  address 
from  Lime  Street,  E.C,  to  47-51,  King  William  Street,  London, 
E.C.    Telephone  numbers,  "  City  6,934  and  5." 

Catalogues  and  Lists. — The  Electrical  Co.,  Ltd., 

122-121,  Charing  Cross  Road,  London,  W.C. — The  first  number  of 
the  "  E.C.  Journal,"  which  it  is  intended  to  issue  monthly,  has 
been  received.  Particulars  appear  of  the  different  A. E.G. 
factories,  their  floor  space,  and  tool  and  motor  equipments,  motors 
in  stock,  half-watt  "  Nitra  "  lamps,  prepayment  meters,  and  other 
matters.  There  are  also  comparative  curves  of  the  prices  of  raw 
materials  used  in  electrical  manufacturing  for  last  year  and  the 
year  before.  A  separate  motor  stock  list,  a  circular  describing  the 
"  Auto-ray  "  sign,  and  a  4-in.  metal  rule  giving  English  and  metric 
measures  have  also  been  received. 

British  Aluminium  Co.,  Ltd.,  109,  Queen  Victoria  Street, 
London,  E.C. — Illustrated  leaflets  relating  to  aluminium  insulation 
for  magnet  coils,  aluminium  netting  and  gauze,  aluminium  in  the 
automobile  chassis,  and  aluminium  mandrils  for  rubber  manu- 
facturers. 

The  Electrical  Supplies  Co.,  41,  Cheapside,  London,  E.C. — 
Illustrated  folder  giving  prices  of  a  number  of  designs  of  electric 
fires  and  radiators,  including  the  Ensign  and  the  Calor  fires,  hot- 
bar  radiators,  also  luminous  and  convector  types. 

Messrs.  W.  Canning  &  Co.,  133  to  137,  Great  Hampton  Street, 
Birmingham.— Section  1  D  of  their  catalogue  (32  pages)  contains 
very  fully-illustrated  information,  with  tabulated  details  and 
prices  of  low-voltage  dynamos,  motor-generators,  shunt  regulators 
and  electrical  accessories,  &c,  for  electroplating,  electrotyping, 
electro-chemical  processes,  &c.  Directions  are  given  for  fixing  and 
working  the  electroplating  dynamos  and  for  charging  motor-car 
accumulators  from  plating  dynamos. 

Messrs.  Simplex  Conduits,  Ltd.,  116,  Charing  Cross  Road, 
London,  W.C. — Supplementary  sheet  T  5  is  a  four-page  list  giving 
illustrated  particulars  and  reduced  prices  of  their  Universal  conduit 
boxes. 

Westinghouse  Cooper  Hewitt  Co.,  Ltd.,  80,  York  Road, 
King's  Cross,  London,  N. — Illustrated  list  No.  66  describes  a  con- 
tinuous-type blue-printing  outfit  (Everett  McAdam  system)  and 
tabulates  sizes,  weights  and  prices  of  same. 

Liquidations.  —  The    Oro    Light    and    General 

Supply  Co.,  Ltd. — A  final  meeting  for  the  winding  up  of  this 
company  is  called  for  February  11th,  at  36,  Cock  Lane,  London,  E.C, 
by  the  liquidator,  Mr.  C  Harris. 

Preston  Electric  Co.,  Ltd.— A  meeting  will  be  held  at  12, 
Bennett's  Hill,  Birmingham,  on  February  16th,  to  hear  an  account 
of  the  winding-up  from  the  liquidator,  Mr.  T.  L.  Rawlins. 

Grindell-Matthews  Wireless  Telephone  Syndicate,  Ltd. 
— In  the  Companies'  Winding-up  Court  on  Tuesday,  Mr.  Justice 
Astbury,  on  the  petition  of  J.  G.  Pullen  &  Sons,  made  a  compulsory 
order  for  the  winding  up  of  this  syndicate.  The  petition  was 
unopposed,  and  the  company  did  not  appear.  Mr.  M.  M.  Maonaghten 
appeared  for  the  petitioners. 

Portsmouth  Dockyard  Fire. — At  the  Coroner's  inquest, 

last  week  evidence  was  given  showing  that  the  fire  could  not 
possibly  have  been  due  to  electricity,  as  the  current  was  off  the 
circuit  at  the  time  when  the  fire  broke  out. 


Calendars    ;in<l     DUflet.     T 

ll'ii    .ion   00.,    I.  iii.,   of   Bugtrr,    bl  th-<ir 

iiirfi-  and   ii  -I'll   wnil  oalendan  fur  1914.    i 
three  months' dates  shown  very  olearly  o 
dins  and   the  following    i 
uonaly  than  (in-  onrrenl  monl  b 

eqnipmentl  fur  oollieriei  and    industrial   workn,  also  tin-   flrm'n  arc 
and  i'  lighting  and  other  are  appropriately 

worked  into  the  design.    Addresses  and  telephon  t  th« 

different  branch  office*  and  department!  of  the  company  in  th» 

Kingdom  appear. 

From   thr  Gbnebal  Ki.i'    i.ir  Co.,  Ltd..  we   hi      • 
Bet   of    refill   engagement   slips    for    1914,   for  nm   on   thei- 
calendar  received  a  year  ago. 

From  MzSSBS.  MAWDBLEYS,  I/i  D.,  Of  /.one  Work"    I 
we  have  received  a  pictorial  wall  calendar  with  monthly  data  slip*. 
"When  Autumn  Breezes  Blow,"  (W.  II   Margetaon),    oomea   aa  a 
very  cheering  subject  in  these  days  of  wintry  blasts. 

MESSRS.  Fi.<>  Co.,   technical  translators,  of   14,    Bell 

Yard,  Temple  Bar,  W.C,  have   issued  a  small  wall  calendar  with 
monthly  slips. 

From  Messbs.  SIMPLEX  Condi; its, Ltd.,  we  have  received  a  pocket 
diary — one  of  the  most  practical  that  we  have  seen — and  a  desk 
fitting  built  up  of  Simplex  conduit,  to  hold  pencils,  rubber  and 
compasses,  all  of  which  are  included,  making  a  very  convenient 
device  ;  as  the  pencils  are  supported  in  a  vertical  position,  they  can 
be  seen  at  once,  and  need  not  be  groped  for  under  loose  papers,  ic. 

Exhibition  at  Lyons. — An  International  Urban  Exhi- 
bition will  be  held  at  Lvons  from  May  1st  to  November  1st,  to 
which,  probably,  a  Colonial  exhibition  will  be  joined.  The  exhi- 
bition will  be  divided  into  52  sections,  those  of  interest  to  elec- 
tricians being  the  following  :— Section  III.  Transport  ;  Section  IV, 
Mines,  metallurgy,  machines  ;  Section  XVIII,  Light  and  lighting  ; 
Section  XIX,  Ventilation,  heating,  refrigeration  ;  Section  LI, 
Electricity ;  Section  LII,  Posts,  telegraphs,  telephones.  Section  LI 
is  subdivided  as  follows  : — Class  281,  "  White  coal,"  rivers,  reser- 
voirs, weirs,  canals,  tunnels,  high-pressure  channels,  kc,  i.e.,  all 
works  relating  to  the  utilisation  of  waterfalls.  Class  282, 
Hydraulic  motors  and  heat  engines,  dynamos,  alternators, 
exciters,  switchboards,  accumulators,  &c,  i.e.,  all  equipment 
plant  for  power  houses.  Class  282  bit,  Transmission  of  elec- 
tricity, cables,  conductors,  posts  supports,  insulators,  lightning 
conductors,  transformers,  &c,  i.e.,  all  apparatus  relating  to  the 
transmission  of  electricity  from  the  power  house  to  the  consumer. 
Class  283,  TJse  of  electricity  in  other  ways  than  for  lighting — elec- 
trometallurgy, electro-chemistry,  furnaces,  electrodes  and  sundry 
tools,  electric  motors,  heaters,  apparatus  for  the  use  of  electricity 
in  agriculture  and  industries,  <5:c.,  i.e.,  all  electrical  apparatus  save 
those  for  lighting. 

Spain. — The  Gaceta  O/fcial  (Madrid)  of  December  30th 
contains  the  list,  published  annually,  of  the  various  classes  of 
material  which  may  be  required  by  Spanish  Government  depart- 
ments, and  in  the  supply  of  which  foreign  competition  will  be  per- 
mitted, during  1914.  The  following  are  among  the  items: — 
Manufactured  steel  and  wire  ;  steel  rails  ;  tubes  and  cables  ;  brass, 
nickel,  aluminium,  platinum,  bronze  and  copper  goods  ;  steam  tur- 
bines ;  locomotives  ;  gas  engines  exceeding  300  H.P.  ;  steam  boilers ; 
tools  ;  metal  testing  machines  ;  electrical  apparatus  for  medical 
laboratories  ;  telegraph  and  telephone  appliances  ;  electric  search- 
lights ;  submarine  cables  ;  electric  lighting  accessories  and  arc 
lamps  ;  electric  generating  machines  ;  scientific  instruments.  The 
Gaceta  containing  the  detailed  list  may  be  seen  at  the  Commercial 
Intelligence  Branch  of  the  Board  of  Trade,  73,  Basinghall  Street, 
London,  E.O. — Board  of  Trade  Journal, 

Ship  Lighting. — The  Edison  and  Swan  United 
Electric  Light  Co.,  Ltd.,  have  again  this  year  secured  a  con- 
tract for  the  supply  of  "  Royal  Ediswan  Lamps  "  to  the  Cunard 
Steamship  Co.,  Ltd.,  Elder,  Dempster  &  Co.,  Ltd.,  and  Cammell, 
Laird  &  Co.  Ltd. 

For  Sale. — The  Sheffield  Tramways  Department  will 
shortly  have  for  disposal  a  further  quantity  of  G.E.  o2  traction 
motors  (5  or  6-turn  armatures).  Fnlham  Corporation  has  for 
disposal  a  300-kw.  two-phase  Musgrave-G.E.C  steam  alternator. 
Messrs.  Davis  &  Timmins,  Ltd.,  have  for  sale  two  100-kw.  sets, 
gas  engines  and  direct-coupled  dynamos,  and  two  suction  pro- 
ducer gas  plants,  motors,  lamps,  kc.  Particulars  are  given  in 
our  advertisement  pages  to-day. 


LIGHTING  and  POWER  NOTES. 


Accrington. — At  a  meeting  of  the  T.C.  last  week, 
it  was  stated  that  the  total  cost  of  fuel  per  unit  generated  at  the 
electricity  works  was  0'2d.,  and  if  the  value  of  by -products  was 
deducted,  the  figure  was  reduced  to  O'lSd.,  which  wa6  the  lowest 
in  the  country. 

Altrincham.— Street     Lighting. — The    Altrineham 

Electric  Supply,  Ltd.,  has  informed  the  Council  that  it  can  supply 
energy  for  street  lighting  at  2d.  per  unit,  and  the  Council  ii  to 
obtain  a  scheme  and  estimates  for  lighting  George  Street. 
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Aldersbot. — Yihhation  Complaint. — A  further  com- 
plaint was  received  by  the  D.C.  last  week  of  the  vibration  caused 
by  the  Die-el  engine  at  the  ele  tricity  station.  The  chairman  of 
the  EL.  Committee  said  the  Diesel  Co.  agreed  to  indemnify  the 
Conno  1  against  all  actions,  but  until  some  action  was  taken  the 
company  would  refuse  to  act.  It  was  decided  to  send  a  copy  of  the 
letter  to  the  company. 

Argentina. — The  Tucuman  Municipality  will  shortly  be 

calling  for  tenders  for  street  lighting,  the  existing  contract  with 
the  EU'etrica  del  Norte  Co.  having  almost  expired. — Review  of  the 

Australia. — The  Heidelberg  (V.)  Shire  Council  has 
decided  to  adopt  an  electric  light  scheme  at  a  cost  of  £10,000. — 
Australian  Mining  St  ami  aril. 

Blackpool.  —  A  proposal  is  on  foot  to  introduce  the 
'"  rateable  value  "  system  of  charging  with  a  primary  charge  of  12i 
per  cent,  on  the  rateable  value  of  the  house,  plus  Jd.  per  unit  con- 
sumed. 

The  engineer,  Mr.  Fnrness,  anticipates  that  the  concession  will 
eost  the  department  £600  a  year  in  connection  with  a  section  of 
the  consumers,  but  advantages  will  be  secured. 

Braintree. — Proposed  E.L.  Scheme. — The  Committee 

which  has  the  E.L.  scheme  in  hand  has  visited  the  Grays  electricity 
works,  but  has  reported  that  it  requires  further  information  before 
presenting  a  definite  report. 

The  TJ.D.C.  has  decided  to  approach  the  Booking  Council  with 
a  view  to  including  that  parish  in  the  scheme. 

Bradford.— School    Lighting. — The    Hanson   School 

Committee  is  considering  the  installing  of  electric  light  at  the 
ichool. 

Balkinjrton.  —  Prov.     Order. — The     TJ.D.C.    has 

appointed  a  deputation  to  confer  with  the  Foleshill  R  D.C.  relative 
to  the  application  of  the  Midland  Electric  Light  and  Power  Co. 
for  a  prov.  order  for  electric  light  in  its  area,  and  also  in  the 
parish  of  B°dworth.  At  the  request  of  the  Bedworth  P.C.,  the 
Foleshill  R.D.C.  has  decided  to  oppose  the  application. 

Canada. — A  by-law  was  passed  at  Winnipeg  on 
December  12th  authorising  the  expenditure  of  $1,000,000  for  ex- 
tensions on  the  municipal  hydro-electric  tystem. —  Canadian 
Electrical  Newt. 

The  Port  Arthur,  Ont ,  electricity  department  shows  a  net  profit 
of  Sij2,000  for  1913.  The  city  is  using  2,100  h.p.  from  the  Hydro- 
Electric  Commission,  and  700  h.p.  from  the  Current  River  station. 
The  storage  capacity  of  the  various  dams  is  1,843,100,000  cb.  ft. 
Canadian  Engineer.  • 

Cam  bo  slang     (Lanark). — School     Lighting. — The 

School  Board  has  decided  to  light  the  school  in  course  of  erection 
at  Gateshead,  by  electricity. 

Carlisle. — Loan  Sanctions. — The  L.G.B.  hassanctioned 
the  borrowing  by  the  Corporation  of  £7,970  for  extensions  to  the 
plant  and  buildings  at  the  electricity  works,  and  £4,300  for 
installing  high-tension  plant. 

Ckile. — Decrees  have  been  issued  approving  the  plans 
submitted  by  Sres.  J.  Horde,  A.  Munoz  and  others  for  an  E.L. 
installation  in  Aranco,  and  those  submitted  by  Lochnert,  Eber- 
hard  k.  Co.  for  an  E.L.  plant  in  Thome\ — Board  of  Trade  Journal. 

Clyde  Valley  Extensions.— It  is  stated  that  the  Clyde 

Valley  Electrical  Power  Co.  is  to  extend  its  mains  through  Dum- 
barton to  the  Vale  of  Leven.  Besides  the  big  shipbuilding  yards 
and  other  works  on  the  line  of  the  Clyde  Valley  supply,  connec- 
tions are  to  be  made  to  the  Argyle  Motor  Works  in  Alexandria  and 
the  Dumbarton  Tube  Works  at  Dumbuck. 

Continental    Notes.  —  Portugal.  —  The    Dicurio   do 

Ciirprno  publishes  a  decree  granting  to  a  private  company  a  con- 
cession for  the  supply  of  electricity  in  the  City  of  Manguadde. 
The  concession  will  run  for  20  years. 

BELGIUM.* — The  Soci£t£  des  Centrales  Electriques  des  Flandres, 
of  Brussels,  has  secured  the  contract  for  the  electricity  supply 
required  by  the  Ostend-Blakenberghe  Electric  Railway. 

Crankrook    (Kent).  —  Proposed    E.L.    Scheme. — 

Messrs.  J.  B  Saunders  &  Co.,  of  Westminster,  have  approached  the 
P.C.  with  reference  to  a  supply  of  electricity  for  the  town,  inti- 
mating that  the  proposal  was  to  form  a  small  company,  and 
asking  whether  the  R.D  C.  would  permit  overheard  wires.  The 
1 1  cil  has  decided  to  convene  a  parish  meeting  to  consider  the 
matter. 

Crewe. — Streei    Lighting. — It  lias  been   decided   to 

light  the  road  from  Merrill's  Bridge  to  Victoria  Avenue  by 
electricity. 

Ciibii. — Sr.  .A.M.  Mailer  lms  been  authorised  to  set  upan 

•  ric  generating  pKnt  in  C'ainp>  Florido  (Havana),  for  lighting 
and  Industrial  purposes.— Tf(tird  of  Trade  Jfoimal . 


Dover. — The  Electricity  Committee  has  been  asked  by 
the  railway  company  for  its  terms  for  the  supply  of  electricity  to 
the  new  pier  station. 

The  engineer  has  suggested  supplying  the  workhouse  at  rates 
varying  from  1  Jd.  per  unit  for  10,000  units  to  3}d.  for  over  15,000 
units  per  annum.  Some  discussion  took  place  on  the  above,  it 
being  urged  on  the  one  hand  that  the  prices  were  higher  than  the 
Guardians  could  obtain  energy  at  with  their  own  plant  and  that 
a  concession  should  be  made,  while,  on  the  other  hand,  it  wae 
suggested  that  the  Guardians  ought  to  give  preference  to  the 
Coun  'il's  E.L.  undertaking. 

Dundee. — On  Thursday  last  there  was  another  E.L, 
failure  between  5.30  p.m.  and  10  30  p.m.  at  Broughty  Ferry.  The 
cause  was  said  to  have  been  a  failure  of  the  main  that  feeds  the 
Central  and  West  Ferry. 

Durbam.— Sewage  Pumping. — The  T.C.  has  accepted 

the  offer  of  the  Electrical  Power  Distribution  Co.  to  run  cablei 
into  the  sewage  works,  charge  £24  per  annum,  and  supply  currenl 
at  Id.  per  unit  for  power  purposes.  The  company  offered  to  reduc< 
the  fixed  charge  as  the  revenue  increases. 

Gillingham  (Kent). — A  report  on  the  proposed  maim 
extensions  to  the  Hempstead  district  shows  that  with  overheac 
wires  the  cost  would  be  about  £1,200,  and  the  estimated  revenue 
about  £100  per  annum.  The  matter  has  been  deferred  for  furthei 
consideration.  The  Nelson  Road  district  is  to  be  canvassed  with  i 
view  to  the  cables  being  extended. 

Heanor. — Prov.  Order. — The  Council  iB  taking  stepi 

to  have  protective  clauses  inserted  in  the  prov.  order  for  E  L 
which  the  Derbyshire  and  Notts.  E  P.  Co.  is  applying  for.  Th< 
proposed  area  includes  Alfreton.  Ripley,  Heanor,  Eastwood 
Greasley,  Kimberley,  Awsworth  and  Nuttall. 

Hereford. — Cable  Extensions. — Owing  to  numeron 
failures  of  the  cable  in  Broad  Street  and  High  Street,  the  T.C.  ha 
decided  to  renew  this  cable  at  a  cost  of  £258.  It  has  also  decidei 
to  lay  an  additional  distributing  cable,  1 J  times  the  capacity  of  th 
present  one,  from  High  Town  to  the  Cathedral,  at  a  cost  of  £366 
and  to  apply  to  the  L.G.B.  for  a  loan  of  £500  to  defray  the  cost. 

Hertford. — Street  Lighting. — The  T.C.  has  accepte< 

the  tender  of  the  N.  Metropolitan  E.P.D.  Co.  for  the  provision 
lighting  and  maintenance  of  nine  arc  lamps  for  street  lighting,  a 
£10  15s.  each  per  annum  for  five  years. 

Holywell. — Workhouse   Lighting.— The     B.   of  G 

has  arranged  with  Mr.  A.  J.  Leigh,  of  Northwich,  to  report  upoi 
the  lighting  of  the  workhouse  and  the  new  infirmary. 

London. —  St.  Pancras. — The  Electricity  Committe 
has  had  before  it  a  proposal  of  the  chief  engineer  (Mr.  S.  "W 
Biynes)  for  extensions  at  the  King's  Road  generating  station,  con 
sequent  upon,  and  in  addition  to,  the  installation  of  the  5,000  kvi 
Ljungstrom  turbine.  The  main  features  of  the  proposed  extension 
are  : — (a)  Extension  of  the  engine  room  :  (b)  of  boiler  house  ;  (c 
of  stores  and  provision  of  men's  mess  room  and  electricians'  room 
(rf)  coal  storage  over  boiler  stokehole,  2,000  tons  ;  (?)  coal-handlini 
and  elevating  plant  ;  (/)  coal  railway  siding  accommodation  int 
works  ;  (y)  ash-handling  plant  ;  (//)  condensing  water  circulatin 
plant  and  pipe  line,  kc.  The  engineer  estimated  the  capital  ej 
penditure  involved  at  £51,218,  and  states  that  the  proposed  ne' 
plant  will  produce  a  saving  of  £12,000  per  annum,  but  the  max 
mum  advantage  of  the  extension  will  not  be  reached  until  th 
boiler  space  is  fully  occupied,  and  a  further  turbine  installed,  whe 
the  cost  of  production  will  fall  still  further.  Dealing  with  th 
question  of  supply,  Mr.  Baynes  states  that  th-?  St.  Pancras  worl 
are  well  established,  and  the  demand  i8  sufficiently  extensive  t 
enable  the  employment  of  large  generating  sets  of  great  eennom; 
and  as  a  result  no  offer  yet  considered  for  a  supply  in  bulk  ca 
show  advantage  over  that  to  be  secured  by  the  extension  of  tl 
Council's  own  works  in  the  manner  contemplated.  The  Committ* 
states  that  with  reference  to  the  annual  saving  of  £12,00' 
it  has  been  pointed  out  that  such  sum  is  base 
upon  the  running  of  coal  in  railway  trucks  direi 
into  the  generating  station  ;  if  this  is  found  to  be  in 
possible,  the  estimated  annual  saving  will  probably  be  lessened  t 
about  £1,200.  The  Finance  Committee  of  the  B.C.  reports  havin 
had  under  consideration  a  letter  from  the  Comptroller  of  tl 
L.C.C.  in  regard  to  the  application  for  sanction  to  tt 
borrowing  of  £15,000  for  a  5,000-kw.  Ljungstrom  turbii 
proposed  to  be  installed  at  the  King's  Road  Btation.  Seeing  thi 
the  new  plant  will,  in  a  large  measure,  supersede  the  old,  tb 
Committee  considers  that  the  period  of  repayment  of  the  loan*  o 
the  existing  generating  plant,  which  in  most  cases  is  42  year 
should  be  reduced,  and  the  suggestion  it  makes  is  that  tl 
outstanding  period  should  be  reduced  by  one  half  or  to  1 
years  from  the  present  time,  whiohever  is  the  shorter  ten: 
In  its  remarks  the  Finance  Committee  of  the  B.C.  stat 
that  it  has  received  reports  on  the  subject,  and  that  in  ar 
case  it  is  not  prepared  to  entertain  the  suggestion  for  tl 
reduction  of  outstanding  periods  of  loans  obtained  sim 
1 906  for  eleotricity  generating  plant.  The  Finance  Commits 
agrees  with  the  Electricity  Committee's  suggestions,  and  poin 
out  that  during  the  past  seven  or  eight  years  the  B.C.  has  replace 
electricity  plant  to  the  extent  of  £16  232  from  the  reserve  fni 
and  £2  075  from  revenue,  £7,786  of  it  being  added  capital  whk 
might  have  been  borne  by  loan. 

The  Port  of  London  Authority  has  accepted  a  tender  for  6i 
dozen  dry  batteries  for  the  electric  torches  adopted  for  the  doi 
police.     The  torchBs  are  found  to  work  satisfactorily. 
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Marvlbbone,    The  L.O.C  bat  sanctioned  the  borrowlr 

r.  1 1  ,,,        100  for  aervlo  mains. 

At  the  last  meeting  of  the  B.O  the  B.S  Committee  reported  thai 

the.  general  manager,  Mr,  A.  II.  BVabrool  ,  had  Infoi i  II  thai  the 

first  Osrlflcon  tnrbine  failed  on  December  6th  last,  the  makers'  ex- 
planation being  that  oiling  arrangements  were  faulty;  alio  that 
all  the  four  rotary  converter!  arc  now  in  service,  the  whole  of 
the  extension  b»tng  complete  with  the  exception  of  the  oondensing 
plant  of  the  Qrsl  Oerlikon  tnrbine, 

Mr.  A.  II.  Keabrook,  writing  in  Tuesday's  Pall  Vail  (In  ■//,-, 
points  out  that  the  future  development  Of  electricity  supply  in 
London  la  l>y  no  means  wholly  dependent  on  the  erection  of  hulk 
supply  stations,  and  that  asuitahlo  selling  organisation  is.inanv 
morn  important,  in  order  to  achieve  success.  He  considers  that 
under  present  conditions  of  generating  and  supply,  with  such  an 
organisation  the  output  could  speedily  be  doubled. 

Hackney. — The  Electricity  Committee  has  recommended  the 
Council  to  sanction  an  additional  expenditure  of  £2,5f>K  in  respei  I 
of  extensions  to  the  distributing'  system. 

Battkhska. — The  B.C.  has  under  consideration  a  letter  from  the 
L.C.C.,  asking  it  to  consider  the  desirability  of  setting  up  a  sub- 
stantial reservo  fund  in  connection  with  the  electricity  under- 
taking bsfore   devoting  surpluses  to  the  relief  of  the  general  rateH. 

HAMMERSMITH. — The  Law  and  Parliamentary  Committee  has 
recommended  the  B.C.  to  oppose  the  London  Electric  Supply  Bill, 
1914,  and  the  Brentford  Gas  Bill,  1914,  which  latter  includes  an 
application  for  a  prov.  order  to  supply  electricity. 

It  also  recommends  that  the  Metropolitan  Boroughs' 
Standing  Joint  Committee  appoint  a  special  Committee  to 
consider  the  desirability  of  those  City  and  Borough  Councils 
north  of  the  Thames,  affected  by  the  London  Electric 
Supply  Bill,  1914,  taking  immediate  steps  for  the  joint 
provision  of  a  bulk  supply  ;  also  that  Borough  Councils,  which 
are  not  undertakers,  take  advantage  of  the  present  opportunity 
to  endeavour  to  regain  their  status  as  purchasing  authorities 
under  the  E.L.  statutes. 

Ledbury. — Prov.  Order. — The  U.D.C.  has  consented 
to  the  prov.  order  for  which  the  Ledbury  Electricity  Supply  Co. 
is  applying. 

Leigh. — Extensions  are  to  be  made  at  the  electricity 
works  at  a  cost  of  £11,910. 

Lytham— The  E.L.  Scheme.— The  T.C.  has  decided 

to  apply  to  the  L  G.B.  for  sanction  to  borrow  £23,700  for  the  E.L. 
scheme.  The  initial  cost  would  not  exceed  £15,000,  and  any  defi- 
ciency in  the  first  and  second  years'  working  would  be  met  out  of 
the  balance. 

Macduff. — Proposed  E.L. — The  Lighting  Committee 
has  been  instructed  to  inquire  into  the  question  of  E.L.,  and  to 
confer  with  the  Banff  T.C.  on  the  subject. 

Manchester. — Trafford  Park    Power  Purchase. — 

A  deputation  from  the  Manche»ter  Ratepayers'  Association  has 
waited  on  the  Lord  Mayor  with  the  object  of  securing  the  with- 
drawal of  the  elee'ricity  extension  scheme  and  discussing  other 
proposals  in  the  Parliamentary  Bill.  It  was  stated  that  the  E.L. 
Committee  will  meet  the  Association  and  explain  its  proposals. 

Monmouth. — Proposed  Loan. — At  a  meeting  of  the 

T  C.  it  was  decided  to  apply  to  the  L.G  B  for  permission  to  borrow 
£1,800  for  the  purposes  of  the  electricity  undertaking.  Amotion 
to  dispose  of  the  undertaking  was  defeated. 

Nuneaton. — Proposed  Loan. — The  Electricity  Com- 
mittee has  recommended  the  application  to  the  L.G.B.  for  a  loan 
of  £5,000  for  plant  extensions  at  the  E.L.  works. 

Pwllheli. — Proposed    E.L.     Scheme. — At    the    last 

meeting  of  the  Council,  it  was  decided  to  ask  North  Wales  E.P. 
Co.,  whether  it  would  be  prepared  to  undertake  an  E.L.  scheme  on 
its  own  responsibility,  and  what  the  estimated  cost  would  be. 

Redcar. — Prov.  Order. — The  B.  of  T.  has  informed 
the  TJ  DC.  that  it  has  decided  to  revoke  the  prov.  order  for  E.L. 
granted  in  1900. 

Rukmanswortb. — Prov.    Order. — The    U.D.C.   has 

consented  to  a  prov.  order  for  electricity  supply  within  its  area 
being  granted  to  the  Colue  Valley  E.S.  Co. 

Rothcrbam. — New  Loans  :  Plant  Extensions,  &c. — 

The  T.C.  has  decided  to  apply  to  the  L  G.B.  for  sanction  to  borrow 
£15,956  for  extensions  at  the  electricity  works.  The  amount  is 
made  up  as  follows  :— 2,000-KW.  turbo-alternator  with  condensing 
plant  and  air  filter,  £7,350;  switchgear  and  cables,  £270;  steam 
and  exhaust  piping,  £1,536  ;  1,000-KW.  rotary  converter,  trans- 
former and  tquipment,  £2,600;  switchgear  and  cables,  £500; 
buildings  and  foundations,  £2,000  ;  overhead  crane,  £300  ;  con- 
tingencies, £1,400. 

Sandwich. — The  T.C.  has  decided  to  oppose  the  Deal 
and  Walmer  Gas  and  Electricity  Bill  bo  far  as  it  relates  to  the 
supply  of  electricity  to  the  borough. 

Skipton. — Proposed  E.L.-  The  R.D.C.  has  decided  to 

atk  the  promoters  of  the  proposed  electricity  supply  for  Gargrave 
whether  they  will  favourably  consider  the  question  of  using 
underground  cables — either  wholly  or  partially. 


Sheffield,    Thi     t'orkihii      I 

1  on  tic  gronndi  ,    »nce 

with  t be  Standing  < Orders, 

Son t h    i fries.-    The  Cradocl    Manicipnlity  will  ihottlj 

put     forward    a    proposal    t',    rata    S      tan   '  'for 

the     pnrpOW      Of    installing     I 

Journal, 

The  Pearl  (Cape  Province)  T.(    hi    approved  the  plane  for  the 
propo  <i  lut  inn,  and  tender*  wil  I  for  the 

work,  which  is  estimated  to  OOlt  £35,000, 

Southport. — A  tub-committee   hai  been   appoint 
consider  a  report,  of  the  electrical  engineer  containing  loggeetioaf 

for  making  the  electricity  estate  more  remunerative. 

Stone  (Staffs.). — The  U.D.C.  baa  decided  to  opp 

Stone  (ins  and  Electricity  Hill. 

Tenby. —  I'nnv.  Order. — The  T.I  I.  baa  de<  ided  >■ 

the  prov.  order  for  E  I.,  for  which  Mr.  J,  II.  Edwards,  of  Bristol,  i« 
applying. 

Wakefield. — L. <;.!!.  [nqi  iky. — At  an  inquiry  by  Mr. 

T.  C.  Ekin  into  the  proposed  borrowing  by  the  Corporation  of 
£  I :i,0:!(  for  electricity  extensions,  it  was  explained  that  additions 
were  to  be  made  to  the  works  to  meet  the  rapidly  increasing 
demand,  and  to  secure  increased  economy  in  operation.  Tenders 
for  the  work  have  been  provisionally  accepted.  The  amount  is 
made  up  as  follows: — Boiler  house  plant,  £2,»;13  ;  eneine  room 
plant,  £8,251  ;  switchboard  extensions,  £328  ;  and  hi.  distri- 
buting sub-stations,  £1,721.  The  electrical  engineer  stated  that 
it  was  not  intended  to  discard  any  of  the  plant  at  present  in  use, 
but  to  add  another  set,  consisting  of  a  turbine-driven  alternator, 
condensing  plant  and  filter.    There  was  no  opposition. 

West  Hartlepool. — Proposed   Loan. — The  T.C.  has 

decided  to  apply  to  the  L  G.B.  for  sanction  to  a  loan  of  £3,000  for 
electricity  mains  and  services  during  the  next  three  years. 

Wrexham. — Prov.  Order. — The  T.C.  has  resolved  to 

apply  for  a  prov.  order  to  include  the  garden  village  at  Acton 
within  its  area  of  supply  for  electricity  purposes. 

West  Yorkshire. —  E.L.  Proposals.  —  In  connection 

with  the  decision  of  the  Yorkshire  Electric  Power  Co.  to  apply  to 
Parliament  for  powers  to  supply  current  for  lighting  purpose*  in 
various  districts,  the  following  deoisions  have  been  come  to  by 
municipal  authorities  who  have  been  appealed  to  for  their  support 
to  the  application  : — The  Batley  Corporation  has  appointed  a  sub- 
Committee  to  take  what  action  it  thinks  best  in  the  interests  of 
the  Council ;  the  West  Riding  District  Councils'  Association  has 
resolved  to  hold  a  conference  to  discuss  the  Bdl  ;  the  Queensbury 
District  Council  has  decided  to  protest  against  the  monopo'y  which 
the  Bill  would  set  up  ard  to  fun  her  consider  the  matter  later  ;  the 
Thorne  District  Council  has  referred  the  matter  to  Committee 
without  having  the  letter  from  the  company  read  ;  the  Clayton 
District  Council  has  instructed  its  clerk  to  write  to  the  company  to 
ascertain  the  time  in  which  it  would  guarantee  a  supply  of  elec- 
tricity, and  on  what  terms,  there  being  a  suggestion  that  further 
application  should  be  made  for  a  supply  from  the  Bradford  Cor- 
poration ;  the  Sonthowram  District  Council  has  passed  a  resolution 
referring  the  matter  to  the  Special  Street  Lighting  suh-Committee 
for  consideration,  because  of  the  serious  inroad  which  would  be 
made  into  the  rights  of  District  Councils  if  the  company  was 
granted  a  monopoly  in  the  matter  of  electricity  supply  in  those 
areas  where  the  Councils  had  not  provisional  orders  for  the  supply 
of  current  themselves  ;  the  Shepley  District  Council  has  instructed 
the  clerk  to  ascertain  whether  the  Council  committed  itself  to  any 
liability  in  giving  its  support  ;  the  Newmill  Council  has  not 
decided  upon  any  aotion  :  the  Thuri-tonland  District  Council  has 
passed  a  resolution  favouring  the  application  by  the  company  for 
lighting  powers  ;  the  Skelmanthorpe  G  uncil  has  resolved  to 
support  the  company  ;  the  Normanton  Urban  District  Council  has 
decided  to  allow  the  letter  from  the  company  to  lie  on  the  table  ; 
the  Royston  District  Council  has  instructed  the  clerk  to  cbain 
further  information  on  the  matter  ;  the  Horbury  District  Council 
has  appointed  a  sub-Committee  of  six  to  deal  with  the  matter  :  the 
Monk  Bretton  Council  has  informed  the  company  that  the  Council 
had  no  objection  to  the  application  ;  the  Da)  field  Urban  District 
Council  has  decided  to  let  the  letter  lie  on  the  table,  though  an 
opinion  was  expressed  that  the  powers  sought  by  the  company 
would  provide  it  with  a  monopoly  of  supply  in  the  district  ;  and 
the  clerk  to  the  Ardsley  District  Council  has  been  instructed  to 
obtain  further  information  for  submission  at  a  future  meeting. 

Middlesbrough. — Arrangements     have    recently     been 

concluded  for  the  establishment  by  Tarmac.  Ltd..  of  Wolver- 
hampton, of  new  works  at  Middlesbrough,  on  land  belonging  to 
the  North-Eastern  Steel  Co.,  Ltd.  These  new  works  will  com- 
mence with  an  output  of  2,000  to  2,500  tons  per  week  of  tarred 
slag,  manufactured  from  slag  produced  at  the  North-Eastern 
Steel  Co.'s  blast  furnaces  ;  the  new  machinery  will  be  electrically 
operated,  current  being  taken  from  the  supply  network  of  the 
Cleveland  and  Durham  Electric  Tower,  Ltd. 

Portrush.— The  U.D.C.  has  decided  to  advertise  for  an 
engineer  for  the  proposed  E.L.  scheme 

Penmaenmawr.— E.L.    Scheme.— The    Xcrth  Wales 

P.  and  T.  Co.  has  intimated  to  the  U.D.C.  that  it  would  be  prepared 
to  supply  electricity  on  contract  for  seven  years,  the  Council  to 
have  the  option  of  renewing  the  contract  for  a  further  five  years. 
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The  charere  would  be  a  flat  rate  of  lid.  per  unit  up  to  24,000 
units,  and  Id.  per  unit  for  all  above  that  amount,  with  a  minimum 
of  £120  per  annum  for  the  first  two  years,  and  £150  for  the 
remaining-  five  years.  The  Council  decided  to  consider  the  matter 
at  its  next  meeting. 

Walsall. — The  Electricity  Committee  has  recommended 
that  subject  to  the  approval  of  the  L.G.B.  and  B.  of  T.,  land  be 
purchased  in  Green  Lane,  Birchills,  as  a  site  for  the  proposed 
generating  station,  and  that  Mr.  E.  M.  Laoey  be  appointed  con- 
sulting engineer. 

Snnbury. — Proposed    E.L.    Scheme.  —  The    U.D.C. 

has  considered  the  plans  of  an  E.L.  scheme  for  the  distrust,  proposed 
to  be  carried  out  by  a  private  company.  The  Clerk  expressed  the 
opinion  that  the  proposed  area  of  supply  was  very  large,  embraoing 
as  it  did  two  urban  districts  and  six  other  parishes,  and  that  it 
was  inexpedient  that  so  large  an  area  should  be  embraced  in  one 
order.  He  added  that  the  compulsory  area  was  exceedingly  small, 
while  the  prices  for  energy  mentioned  by  the  promoter  were 
rather  high.    The  Council  decided  to  consider  the  matter  further. 


TRAMWAY  and  RAILWAY  NOTES. 


Blackpool. — The  Tramways  Committee  has  sanctioned 
the  introduction  of  id.  fares  for  children  on  the  Corporation  cars. 

Bradford. — Renewals  of  tramway  track  in  various  parts 
of  the  city,  estimated  to  cost  nearly  £29,000,  are  to  be  carried  out. 
The  equipment  of  the  railless  traction  route  to  Oakenshaw  is  to  be 
commenced  forthwith. 

Railless  Traction  Extensions. — The  Tramways  Committee 
has  decided  to  recommend  the  City  Council  to  purchase  28  railless 
traction  vehicles,  which  will  be  mainly  used  for  extending  the 
existing  route  to  Bankfoot. 

Burley-in-Wharfedale. — The    U.D.C.    has   passed  a 

resolution  opposing  the  proposal  of  the  Leeds  Council  to  run  a 
system  of  railless  traction  to  Burley. 

Burnley. — The  T.C.  has  rejected  a  proposal  to  run 
motor-'buses  in  certain  parts  of  the  town  until  the  electric  tram- 
ways could  be  extended  into  those  localities. 

Chile. — Decrees  have  been  issued  approving  the  plans 
submitted  by  Sr.  Antonio  Bellet  for  the  construction  of  an  electric 
railway  to  join  up  Villa  Alegre  station  with  Villa  Alegre  town,  in 
the  province  of  Linares  ;  by  the  Torras  Tramways  Co.,  Ltd.,  for  an 
electric  tramway  in  Valparaiso  ;  and  by  the  Buenos  Aires,  Villasana 
and  Lo  Prado  Districts  Tramway  and  E.L.  Co.,  Ltd.,  for  electric 
tramways  and  lighting  in  the  districts  named. 

A  concession  has  been  granted  to  Sr.  Roberto  Araya  for  the 
establishment  of  electric  tramways  for  the  transport  of  merchan- 
dise and  goods  in  Valparaiso. — B.  of  T.  Journal. 

Continental  Notes.— -Germany. — The  Senate  of  Liibeck 

has  introduced  a  Bill  for  the  expenditure  of  £97,900  on  the  con- 
struction of  an  electric  railway  between  that  city  and  Travemiinde, 
a  distance  of  18  km.,  which,  notwithstanding  come  opposition  on 
the  part  of  a  section  of  the  citizens,  is  expected  to  be  passed. 

Italy. — La  Soci6t6  des  Tramways  Toscans  has  secured  a  con- 
cession for  the  construction  and  working  of  an  electric  tramway 
between  Carrara  and  Marina. 

Work  is  about  to  be  commenced  on  the  electrification  of  the  rail- 
way between  Milan  and  Gallarate. 

Spain. — It  is  announced  from  Madrid  that  a  company  is  being 
formed  to  oonstruct  a  system  of  electric  tramways  in  the  province 
of  Tarragona. 

Flans  are  being  prepared  in  respect  of  an  electric  railway  between 
Vinaroz  and  Benicarlo. 

Russia.-  It  is  reported  from  St.  Petersburg  that  a  project  for 
the  construction  of  an  electric  railway  between  that  city  and 
Miedny  Sawod  is  at  present  under  consideration. 

Dewsbury. — The  B.  of  T.  has  sanctioned  the  borrowing 

of  £1,000  for  laying  a  double  line  of  tramways  in  Wakefield  Road. 
The  Corporation  has  decided  that  it  cannot  entertain  the  terms 
quoted  by  the  Yorkshire  (W.D.)  Electric  Tramways,  Ltd.,  with 
respect  to  the  laying  of  tramways  to  Dewsbury  Moor. 

dlateshead-on-Tyne. — The  Tovn  Improvement  Com- 
mittee has  reported  that  the  N.E.  R  ulway  Co.  intends  to  promote 
a  Bill  for  powers  to  run  trolley  vehicles  across  the  high-level  bridge 
between  Gateshead  and  Newcastle  on-Tyne,  and  to  the  Gateshead 
West  Station.  The  Committee  is  to  report  to  the  T.C.  on  the 
matter. 

Ilalifax. — The  T.C.  has  approved  of  an  increase  of 
wages  of  tramway  drivers  and  conductors  ;  the  estimated  ooBt  is 
£900  per  annum. 

Kearsley. — The  Clifton  P.C.  and  the  Barton-upon- 
Irwell  R.D.C.  have  informed  the  R.D.C.  of  their  willingness  to 
support  the  Council  in  the  suggested  appeal  to  the  Swinton  and 
Pendlebury  D.C.  with  reference  to  the  connecting-up  of  the  8outh 
Lancashire  Tramways  Co.'s  tramways  and  the  Salford  tramways  at 
Newtown,  Clifton. 


Lancashire  Tramway  Arbitration. — Arbitration  pro- 
ceedings have  taken  place  in  London,  before  Mr.  Ram,  K.C.,  in 
connection  with  the  claim  by  the  Colne  and  Trawden  Tramways 
Co.,  amounting  to  £171,586,  for  the  sale  of  their  undertaking  to 
the  Colne  Corporation.  Mr.  Harry  England  intimated  the  total 
value  of  the  undertaking  at  £1(58,840. 

Leyton. — The     tramways     manager    has    provisionally 

arranged  with  the  manager  of  the  West  Ham  tramways  to 
terminate  the  existing  arrangement  as  to  the  running  of  cars  in 
Forest  Road  and  Dames  Road,  and  for  a  new  arrangement  to  be 
entered  into.  The  receipts  earned  are  to  be  pooled,  WeBt  Ham  to 
have  9'6d.,  and  Leyton  7'75d.  per  car-mile. 

Liverpool. — Mersey  Traffic  Facilities. — The  receipt 

of  the  report  of  Mr.  C.  W.  Mallins  in  regard  to  tramway  traffic 
problems  gave  rise  to  a  discussion  at  the  meeting  of  the  City 
Council  on  the  proposal  for  providing  increased  facilities  for  oross- 
river  traffic  Sir  Harmood  Banner,  M.P.,  moved  that  a  committee 
be  appointed  to  confer  with  representatives  of  Birkenhead,  Wallasey 
and  Bootle,  the  rating  authorities  and  the  Mersey  Docks  and 
Harbour  Board,  with  a  view  to  adopting  a  joint  contribution  by 
ratBB  for  the  purpose  of  improving  the  means  of  transit  across  the 
Mersey,  either  by  bridge  or  tunnel.  He  expressed  the  opinion  that 
the  bridge  or  tunnel  would  have  to  be  worked  without,  at  any  rate, 
anything  in  the  shape  of  a  toll.  The  rateable  value  of  the 
whole  of  the  districts  which,  in  his  opinion,  ought  to  con- 
tribute was  about  £7,000.000.  After  considerable  discussion,  the 
resolution  was  approved  in  the  following  terms  : — "  That  a  com- 
mittee be  appointed  to  confer  with  representatives  of  the  adjoining 
boroughs,  rating  authorities  and  the  Mersey  Docks  and  Harbour 
Board,  to  consider  the  question  of  improving  the  means  of  transit 
across  the  Mersey,  either  by  bridge  or  tunnel."  A  special  oom- 
mittee  was  appointed,  and  the  Wallasey  T.C.  has  also  appointed 
three  members  to  attend  the  conference. 

London. — The  South-Western  Co.'s  locomotive  men  at 
a  meeting  on  Sunday  last  passed  a  resolution  deploring  the  decision 
of  the  company  not  to  guarantee  exclusively  for  locomotive  men 
the  positions  of  motor  men  in  connection  with  the  forthcoming 
electrification  scheme,  and  pledging  support  to  the  demand,  if 
necessary,  by  withdrawing  labour. 

Electeic  P.O.  Vehicle — Some  trials  are  being  made  by  the 
G.P.O.  with  an  Edison  battery8van  for  delivery  purposes  in  the 
London  area. 

Morocco. — A  company  has  been  formed  with  the  title 
La  Sociedad  Anglo-Franco-Espanola,  with  the  object  of  construct- 
ing electric  tramways  in  Tangiers. 

Nelson. — Railless  Traction  Proposals.  —  The  T.C. 

has  appointed  a  Sub-Committee  to  consider  the  question  of  the 
provision  of  railless  traction  for  the  higher  portion  of  the  town. 

Northampton.— New  Cars,  Plant,  &c. — The  Cor- 
poration has  decided  to  adopt  a  new  design  of  car,  with  covered 
top  and  vestibules.  A  Sub-Committee  is  to  obtain  tenders  for 
these  and  also  for  the  generators,  battery  and  other  plant  and  the 
erection  of  the  car-sbed.  The  revenue  from  the  tramways  for 
November  24  th  to  Deoember  15th,  1913,  was  £1,606.  The  traffic 
return  from  April  1st  to  November  7th  showed  the  receipts  to  be 
£20,402,  as  compared  with  £19,033  in  1912,  an  increase  of  £1,369. 

Pontefract. — The  "Wakefield  and  West  Riding  Tram- 
ways Co.  proposes  to  double  the  whole  of  its  track  between 
Normanton  and  Pontefract. 

South    Shields. — Tramway   Extension  Proposal. — 

The  Tramways  Committee  has  submitted  a  report  on  a  proposal  to 
provide  a  riverside  route  at  an  estimated  cost  of  £17,260.  It  is  pointed 
out  that  this  would  mean  two  parallel  routes,  and  it  is  suggested 
that  a  motor-'bus  service  for  the  district  be  adopted.  Three  'buses 
would  be  required,  at  about  £800  each.  The  Committee  reoom- 
mended  the  T.C.  not  to  entertain  the  proposal  to  extend  the  tram- 
ways, and  this  was  confirmed. 

Tasmania. — The  report  of  the  Launceston  municipal 

tramways  for  the  year  ended  July  31st,  1913,  shows  that  the  total 
number  of  passengers  carried  was  2.169,645  ;  the  car-miles  run, 
327,565  ;  and  the  total  revenue,  £17,127,  an  increase  of  £2,344  over 
the  previous  year's  figures.  The  working  expenses,  after  payment 
of  interest,  sinking  fund,  &c,  were  £10,383,  or  £2,191  above  the 
previous  year.  The  total  revenue  of  the  lighting  plant  for  the 
year  amounted  to  £21,666,  an  increase  of  £1,590.  The  net  profit, 
after  making  all  allowances,  was  £5,676. —  Commonwealth  Engineer. 

U.S.  4. — Electric  Vehicle  Charges. — From  an  in- 
vestigation recently  made  by  the  American  Electric  Vehicle 
Association,  it  appears  that  the  average  charge  for  the  supply  of 
energy  for  charging  the  batteries  of  electrio  vehicles  in  91  towns  in 
the  United  States  is  l'5d.  per  kw. -hour  in  the  oaseof  public  garages, 
and  2'6d.  for  private  (single-car)  garages. 

Wallasey. — Proposed  Loan. — The  Council  has  been 

recommended  by  the  Tramways  Committee  to  apply  for  sanction  to 
borrow  £10,000  for  the  erection  of  tramway  workshops  and  the 
provision  of  the  necessary  machinery. 

Westhoilffhton. — The  U.D.C.  has  informed  the  South 
Lancashire  Tramways  Co.  that  it  would  be  glad  to  confer  with 
the  company,  with  a  view  to  connecting  the  tramways  from  Hindley 
to  Hulton  Lane  Ends  through  Weethoughton. 
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TELEGRAPH  and  TELEPHONE  NOTES. 


India. — Wireless  telegraph  stations  are  approaching  com- 
pletion nt  Peshawar  and  (,>uotta.  One  is  also  in  course  of  construc- 
tion at  Madras 

Portsmouth. — On  Tuesday  the  T.O.  adopted  a  recom- 
mendation that  the  Corporation  telephone  undertaking  be  trans- 
ferred to  the  (Jovernment  for  £35,000.  The  system  was  started 
in  1903,  and  now  comprises  1,899  subscribers  and  2,528  telephones. 
The  Post  Office  has  undertaken  that  there  shall  be  no  increase  in 
cost  to  the  subscribers  until  there  is  a  revision  of  the  whole  of 
the  traffic     It  has  also  agreed  to  take  over  the  staff. 

Spain. — The  P.M.G.  has  agreed  to  grant  a  licence  for 
wireless  commercial  service  between  England  and  Spain  by  way  of 
the  Marconi  station  at  Poldhu 

Telephone  Messages. — The  Postmaster-*  feneral  is  said 
to  be  considering  the  feasibility  of  adopting  an  arrangement  by 
means  of  which  a  telephone  subscriber,  on  payment  of  a  small 
annual  charge,  may  have  messages  from  oallers  who  ring  up  during 
the  subscriber's  absence  from  home  taken  down  by  the  operatorlat 
the  exchange  and  forwarded  on  his  return.  The  system  is  in 
operation  in  France. 

Wireless  in  Geodesy. —  As  the  result  of  protracted 

observations  conducted  between  the  Eiffel  Tower  in  Paris  and  the 
Government  station  at  Arlington,  U.S.A.,  it  has  been  ascertained 
that  the  difference  in  longitude  between  those  stations  is  279  ft. 
greater  than  had  been  supposed.  The  stations  are  6,175  km.  apart, 
and  the  time  occupied  by  the  wireless  signals  in  traversing  this 
distance  twice  is  estimated  at  0'063  second. 

Wireless  Telephone  Frauds. — The  Times  correspondent 

in  New  York  states  that  James  Dunlop  Smith  has  been  sentenced 
to  18  months'  imprisonment  and  a  fine  of  £1,000,  and  Elmer  Bur- 
lingame  to  2£  years'  imprisonment  and  a  fine  of  £2,000,  for  con- 
spiring to  swindle  investors  in  the  stock  of  the  Radio-Wireless 
Telephone  Co.  on  a  large  scale. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Four  double- 


Aberdare. — January  31st.     Corporation, 
deck  tramcars.     See  "  Official  Notices  "  to-day. 

Aecrinffton. — Corporation.  Two  double -deck  top- 
covered  tramcars,  and  three  single-deck  tramcars,  complete.  See 
"  Official  Notices  "  to-day. 

Australia. — Sydney    (New   South   Wales). — March 

18th.  For  the  Postmaster-General.  Seven  automatic  switchboards. 
Schedule  No.  179.    See  "  Official  Notices  "  to-day. 

February  2  ad.  Municipal  Council.  Transformers  and  weather- 
proof switch  fuses.  Specifications  (10s.  6d.  in  each  case)  from  the 
City  Electrical  Engineer. 

March  2nd.  Sydney  Harbour  Trust.  Circular  Quay.  Three 
electrically-operated  semi-portal  travelling  cranes  for  Berths  Nos. 
1,  2  and  3,  Woolloomooloo  Bay.  Particulars  from  Engineer-in- 
Chief  of  the  TruBt. 

March  25th.  N.S.W.  Railways  and  Tramways  Department. — 
Five  1,000-kw.  sub-station  units  to  specification  No.  124.  Par- 
ticulars at  Electrical  Engineer's  Office,  61,  Hunter  Street, 
Sydney. — Tenders. 

Adelaide. — February  11th.  P.M.G.  50  cable  terminals.  See 
"  Official  Notices"  January  9th. 

Melbourne. — January  24th.  Corporation.  House  cut-out  boxes 
and  replacement  wedges. — January  21st.  5  tons,  16  cwt.  bare  hard- 
drawn  copper  cable.     Pee  "  Official  NoticeB  "  January  9th. 

February  17th.  P.M.G.  Cable  boxes.  See  "  Official  Notices" 
January  9th. 

April  7th.  For  the  Postmaster-General.  Relays,  non-polarised, 
Stores  Schedule  996.     See  "  Official  Notices  "  to-day. 

Hobakt. — March  2nd.  For  the  Postmaster-General.  Tele- 
phones, common  battery,  wall  pattern,  and  table  pattern, 
Schedule  T  104.    See  "Official  Notices"  to-day. 

Belfast. — January  28th.  Harbour  Commissioners. 
Electric  cables.     See  "Official  Notices  "  January  9th. 

Belgium. — January  20th.  The  municipal  authorities  of 
Faroiennes  (province  of  Hainaut).  Establishment  of  a  central 
electric  lighting  station  and  a  network  of  mains  in  the  town. 

February  17th. — The  Societe"  Nationale  des  Chemins  de  Fer 
Vicinaux,  of  Brussels  (14,  Rue  de  la  Science)-  Armoured  under- 
ground and  sub-river  feeders  required  in  connection  with  the 
Brussels-Haecht  local  electric  railway. 


Bradford. — January  22nd.    Corporation.    Surf;.' 

plant     It      1,000-KW.    live-steam    turbo-generator.       Bee 
.Unwary  9th. 

Tin    Principal  of  the  Technical  Collage  (Prof.  G.  F.  Ohanwek) 

is   to   obtain   tenders  for  driving  motora  for  tb«  engineering  work- 
shop,    mochfinic.nl     laboratory     and     tinting    room-.       J'rof 
Charnock,     Principal.     Technical     College,     'ireat     Iforton     Road, 

Bradford. 

Brentwood.—  January  17th.  Petrol-driven  electric 
lighting  plant  (50  lights)  for  Branch  Asylum,  Harold  Court, 
Harold  Wood.     See  "Official  Notices  "  January  2nd. 

Canada. — Winkipkg. — January   29th.    The   Canadian 

Engineer  states  that  tenders  are  invited  for  electrically-operated 
switching  apparatus  and  accessories  for  the  King  Street  sub-station. 
Plans,  &0„  from  the  Light  and  Power  Department,  54,  King  Street, 
Winnipeg. 

Cheltenham. — January  "1st.  Corporation.  Twelve 
months'  supply  of  electric  light  fittings,  and  other  stores. 
Particulars  from  Air.  J.  S.  Pickering,  I'.orough  Engineer,  Municipal 
Offices. 

Croydon. — January   26th.       Corporation.       Stores  for 

Tramway  Department.     Tramway  Manager. 

Dundee. — January  30th.     Corporation.    (»)  5,000-KW. 

steam  turbine  and  alternator  ;  (J)  condensing  plant  ;  (<•)  750-kw. 
rotary  converter,  with  transformer.  See  "  Official  Notices  "  Jan.  2nd. 

France.— January  15th.  The  French  State  Railway 
authorities  (Service  Electrique)  in  Paris  (13,  Rue  de  Rome.) 
Establishment  of  an  electricity  generating  station  at  Dieppe. 

Ipswich. — January  31st.  ^Corporation.  (a)  Three- 
phase  300-k.v.A.,  3,300-volt  alternator,  rotary  converter  with  trans- 
former, A.c.  booster  and  n.c.  exciter,  automatic  voltage  regulator 
and  booster,  cable  connections.  (6)  Three  60-k.v.a.  three-phase 
transformers,  (c)  h.t.  three-phase  main  switchboard.  (</)  h.t. 
and  it.  switchgear.  (e)  Two  motor  or  rotary  converters,  each 
250  kvv.     See  "Official  Notices"  January  2nd. 

Italy. — January  23rd.  Italian  Ministry  of  Marine. 
Electric  lamps  and  electroliers.  Upset  price  (£5,200);  deposit 
10  per  cent.  Foreign  manufacturers  allowed  to  compete.  Tenders 
to  :  Al  Sig.  Direttore  Generale  dei  Servizi  Amministrativi,  Ministero 
della  Marina,  Rome. 

Kirkcaldy.— The  Corporation  Tramways  and  Electric 
Lighting  Committee  has  decided  to  purchase  four  additional 
tramway  cars. 

Leeds. — The    City   Council  has  decided   to  extend  the 

tramway  overhead  equipment  from  Moor  Top,  Farnley,  to  the 
city  boundary  at  Drighlington,  and  to  obtain  tenders  for  the 
work  ;  also  to  purchase  eight  trolley  vehicles  for  the  purpose  of 
enabling  it  to  carry  out  the  agreement  with  the  Morley  Corporation 
as  to  the  running  of  through  trolley  vehicles. 

Leigh  (Lanes.). — January  23rd.  Corporation.  One 
1,500-kw.  turbo-alternator  (impulse  type  turbine),  1,000-kw.  rotary 
converter,  transformers  and  switchgear.  See  "Official  Notices" 
Jan.  9th. 

London.  —  L.C.C. —  January  20th  and  21st.  Installa- 
tions at  Vernon  Square  Elementary  School,  Finsbury,  E.C.  (241 
wiring  points  and  318  lights),  and  at  Raneleigh  Road  Elementary 
School,  Pimlico,  S.W.  (210  wiring  points,  258  lights).  See  "  Official 
Notices  "  Jan.  2nd. 

January  27th.  584  tons  of  special  section  rolled  steel  bar  for 
magnetic  brake  shoes.  Chief  Officer,  L.C.C.  Tramways,  62,  Finsbury 
Pavement,  E.C. 

Islington. — January  28th.  Corporation.  Twelve  months' 
supply  of  electrical  and  engineers' stores.  See  "  Official  Notices  " 
January  2nd. 

St.  Mabylebone. — February  11th.  Corporation.  Underground 
cables,  house  cables,  flexible  cords,  rubber  goods,  box  compound  and 
insulating  materials,  &c.    See  "  Official  Notices  "  January  9th. 

Kensington.— January  29th.  Board  of  Guardians.  Electric 
lamps  and  fittings  and  other  stores.  Specification.  tea.,  from  Mr. 
W.  R.  Stephens,  Guardians'  Offices,  Marloes  Road,  Kensington,  W. 

Manchester.  —  January  20th.  (a)  Tramcar  trucks: 
(A)  motors  and  controllers  for  tramcars.  Mr.  J.  ML  McElroy,  General 
Manager,  Corporation  Tramways. 

January  27th. — The  Corporation  Tramways  Committee  invites 
tenders  for  extensions  and  alterations  at  the  Hyde  Road  car-shed. 
J.  Gibbons,  architect,  4,  St.  Mary's  Parsonage.  Manchester. 

Plymouth.— January  19th.  Corporation.  Twelve 
months'  supply  of  arc  lamp  carbons,  electricity  meters,  trans- 
formers, cables,  &c.     See  "  Official  Notices  "  January  2nd. 

Pontypridd.— January  19th.  Complete  electric  light, 
telephone  and  fire  alarm  installation,  workhouse,  for  the  B.  of  G. 
A.  L;  Thomas  and  G.  S.  Morgan,  architects,  Gelliwastad  Road. 
Pontypridd. 

Sheffield.  —  February  3rd.  Corporation.  Contract 
No  111.  Structural  steelwork  for  carrying  coal  shcots.  coal 
bunkers  and  railway  sidings  over  same  at  Neepsend.  See  "  Official 
Notices  "  to-day. 
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South  4friea. — The  current  issue  of   the  British  and 

Swt/i  African  Export  (la:eitr  refers  to  the  following  openings  for 
electrical  business  : — "Orders  for  plant  and  other  equipment  may 
be  anticipated  in  view  of  the  proposal  to  establish  a  power  station 
and  chemical  factory  on  the  property  of  Henderson's  Transvaal 
Estates  Co.  Valuable  contracts  for  electrical  machinery  and 
material  will  shortly  be  given  out  by  the  Graaff-Reinet  Town 
Council  in  connection  with  the  electric  lighting-  scheme  now 
authorised.  The  Pietersburg  (Transvaal)  Municipality  is  in  the 
market  for  material  for  the  new  electric  lighting  scheme.  Tenders 
will  shortly  be  invited  by  the  Municipality  of  Heidelberg, 
Transvaal,  for  machinery  and  material  for  en  electric  lighting 
scheme.  With  reference  to  the  call  for  tenders  for  gas-electric 
plant  by  the  Durban  Municipal  authority,  the  date  for  receiving 
these  has  been  extended  to  February  4th,  and  they  should  be 
addressed  to  the  Town  Clerk.  Municipal  Buildings,  Durban.  The 
London  agents  for  the  Municipality  are  Messrs.  Webster,  Steel  and 
Co.,  6,  East  India  Avenue,  London,  E.C.  Tenders  for  the  supply  of 
16,794  tungsten  filament  incandescent  lamps  are  invited  by  the 
S  nith  African  Railways  Administration,  and  will  be  received  up  to 
the  27th  inst." 

Spain. — The  municipal  authorities  of  Bollublos  de  la 
Mitacion  (province  of  Seville)  have  just  invited  tenders  for  the 
concession  for  the  electric  lighting  of  the  town  during  a  period  of 
20  years. 

Stockport. — Tanuary  l!)th.  The  Corporation  Tram- 
ways Committee  invites  tenders  for  one  overhead  equipment  motor- 
driven  tower  wagon.  R.  Lomax,  tramway  electrical  engineer, 
Millgate,  Stockport. 

Turkey  in  Asia. — March   14th.     Forty  years'  electric 

lighting  concession  for  Trebizond  municipality.  Population  50  000 
to  60,000;  12  miles  of  street  lighting.  Houses  mostly  occupied  by 
poorer  clashes.  Water  power  (Deirmen  River)  available.  An 
English  translation  of  the  conditions  may  be  seen  at  the  Board  of 
Trade  Commercial  Intelligence  Department  in  London. 

West  Hartlepool. — January  21st.  Corporation.  Tram- 
way employes'  uniforms,  tramway  tickets.  See  "Official  Notices" 
January  9th. 

Wolverhampton. — January  19th.  Corporation.  Two 
water-tube  boilers  complete  with  superheaters  and  mechanical 
stokers.    See  "Official  Notices"  January  2nd. 


CLOSED. 


Aberdeen. — The  Board  of  Trade  has  offered  no  objec- 
tion to  the  permanent  use  of  the  "  pay-as-you-enter  "  type  of  cars, 
and  having  examined  tenders  received  for  the  construction  of  six  new 
double-deck  cars  of  this  ty  po,  the  Tramways  C'  mmittee  recommended 
the  acceptance  of  the  offer  of  the  Brush  ElectricHl  Engineering  Co., 
Ltd.,  being  the  lowest,  and  amounting  to  £2,490.  The  Town 
Council  approved  of  the  recommendation,  it  being  stated  in  the 
course  of  the  discussion  that  the  local  offerers'  tender  was  £1,000 
above  the  one  accepted. 

Aldershot. — The  TJ.D.C.  has  accepted  the  tender   of 

the  British  Petroleum  Co.,  Ltd.,  for  the  supply  of  fuel  oil  (10  to 
11  tons)  for  the  Diesel  engine  at  the  electricity  works,  at 
£3  16s.  8d.  per  ton. 

Australia. — The  following  tenders  have  been  accepted 
by  the  Postmaster-General's  Department : — 
New  South  Wales  :— 

880  cable  boxee,  £558.— C.  Glasson. 

Victoria  :— 

100  oable  boxes,  £140.— W.  T.  Henley's  Telegraph  Works  Oo.,  Ltd. 

Western  Australia  : — 

80  common  battery  telephones,    with  generators,  £85  :   50  ditto.,  £121  j 

150  single  trannlators,  £67.— Western  Electric  Co.  (Aus.),  Ltd. 
20  cordless,   10-line,  magnetic  switchboards,    £170.— J,    Baitram  &  Son, 

Pty.,  Ltd. 
4  miles  silk  and   cotton-insulated,   light  lead-covered  switchboard  cable, 

£407. 
Messrs.  Dalgety  4  Co.  have  secured  contracts  for  pattern  "  A  "  porcelain 

insulators  as  fol>ows:-New   Houth    Wa'es    (1918  II),    1515,(100,   £3778; 

(1914  151,62  000,  £3,923.      Queensland  (1913  14p,  78  dOO,  £t,K20;  (1914-15), 

78,000,   £1,920.      H«uth    Australia   (1914-15),   27,000,    £672.      Tasmania 

(1914-15),  12,000,  £297. -Tenders. 

Ballater,  N.B. — The  contract  for   wiring  for  electric 

light  installation  at  the  Victoria  and  Albert  Halls,  Gordon  Insti- 
tute, Post  Office,  &c,  has  been  placed  with  Messrs.  T.  C.  Smith, 
electrical  engineers,  Aberdeen. 

Belgium. — Six  concerns,  five  German  and  one  Belgian, 

submitted  tenders  last  week  to  the  Belgian  Post  and  Telegraph 
authorities  for  the  supply  aud  laying  of  a  quantity  of  telephone 
cables  in  the  Brussels  district,  the  lowest  offer  being  that  of  the 
A. EG.  Union  Electrique  Co.,  of  Brussels. 

Bournemouth. — The  T.C.  has  accepted  the  tender  of 

the  British  Wes'inghouse  Co.,  Ltd.,  for  arc  lamps,  &c.,  for  lighting 
the  Undercliffe  Drive,  at  £499. 

Burnham. — Mr.  H.  Young,  of  Brent  Knoll,  has  secured 
the  contract  for  trench  work  in  connection  with  the  eleobrio 
lighting  system  of  the  town. 


Bradford. — The  City  Council  has  accepted  the  following 

tender? 

Brown,  Muff  4 Co-,  Ltd.— Uniform  clothing  for  electricity  department 
inKpoctors.- 30  jackets,  £1  8s  lid.  each  80  waistcoats,  7s.  9d.  each  ; 
til  paiiR  of  trousers,  15s.  9d.  per  pair;  80 caps,  2s.  lid.  each. 

The  Corporation  Street  Improvements  and  Buildings  Committee 
has  accept<  d  the  tender  of  Messrs.  Rawlinson,  Ltd  ,  to  erect  two 
electric  lifts  and  an  electric  crane  for  a  new  warehouse  at  Dumb 
Mill  for  £77f5.  The  Tramways  Committee  has  accepted  the  tender 
of  the  Daimler  Co.,  Ltd.,  for  a  40-H.P.  petrol  motor  lorry,  for  the 
Permanent  Way  Drpartment,  at  £788, 

Bury. — The  Corporation  has  sealed  contracts  as  follows  : 

J.  Baker  &  Co A 

Walter  Bcoit,  Ltd.— Steel  rails. 

R.  Dempster  A  Sons,  Ltd.— A  vaporiser. 

Cape  Town. — The  electric  lighting  contract  for  the 
South  African  Industrial  Exhibition,  to  be  held  in  Cape  Town  from 
February  2nd  to  28th,  has  been  placed  with  Messrs.  E.  A.  Shaw  and 
Co.,  of  Cape  Town.  The  contract  also  includes  wiring  for,  and 
erection  of,  motors  for  machinery  in  motion. 

Colliery  Plant.— Messrs.  Johnson  &  Phillips,  Ltd., 
have  in  hand  for  Halls  Collieries,  Ltd.,  a  3,000-volt  overhead  line 
for  transmitting  power  to  colliery,  with  two  sub-station  equip- 
ments, transformers,  shaft  cables,  fee. 

Ealing. — The  T.C.  has  accepted  the  tender  of  Mr.  W.  J. 
Dickens,  at  £100,  for  wiring  the  Town  Hall  extension. 

Reijrhley.— Messrs.  Clough,  Smith  &  Co.,  Ltd.,  have 
secured  from  the  Cedes  Electric  Traction  Co.,  Ltd.,  the  contract 
for  the  erection  of  the  overhead  equipment  of  the  Keighley  Cor- 
poration trackless  extensions,  a  length  of  7  miles,  at  an  average 
contract  rate  of  £923  per  route  mile.  This  firm  also  carried  out 
the  first  section  of  the  Keighley  trackless  system,  a  route  length  of 
1  mile  1,1 00  yards. 

London. — The  Metropolitan  Water  Board  has  accepted 

the  tender  of  the  General  Electric  Co.,  Ltd.,  at  £339,  for  the  supply 
of  a  Belliss  &  Morcnm  "Witton"  high-speed  engine  and  dynamo, 
generating  panel,  fittings,  &c,  required  in  connection  with  the  instal- 
lation of  elpctric  light  at  the  Surbiton  station. 

The  Port  of  London  Authority  has  accepted  the  tender  of  the 
British  Westinghouse  Electric  and  Manufacturing  Co.  for  thrre 
1,000  kw.  rotary  converters.  The  same  authority  has  also  accepted 
a  tender  for  the  supply  of  600  dozen  dry  batteries  for  the  electric 
torches  adopted  some  time  ago  for  the  dock  police. 

Batteksea. — The  B.C.  has  accepted  the  tenders  of  W.  Morgan, 
the  Alpha  Manufacturing  Co.,  and  Arthur  Newman,  Ltd.,  for  the 
installation  of  arc  and  metallic  lamps  on  consumers'  premises  under 
the  Council's  hire  scheme. 

Hackney. — The  B.C.  has  accepted  the  tender  of  Messrs.  Rice  and 
Son,  of  Stockwell  Road,  S.W..  for  the  erecti' n  of  three  electricity 
sub-stations  at  Northwold  Road,  Dalston  Lane,  and  Balcorne 
Street,  amounting  to  £9,210. 

Lossiemouth. — The   T.C.   has  placed  a  contract  with 

Messrs.  Johnson  &  Phillips,  Ltd.,  for  complete  generating  station 
equipment,  including  dynamos,  booster,  battery,  switchboard  and 
cables. 

Manchester. — The  Electricity  Committee  has  accepted 
the  following  tenders  :  — 

Chloride  Electrical  Storage  Co  ,  Ltd. — Sopply  and  maintenance  of  a 
traction  storage  battery  at  D  ckinsnn  Street  station. 

Lancashire  Dynamo  and  Moti  r  Co.,  Ltd.— Keversible  booster,  regulator, 
and  switchgear  for  the  traction  storage  battery  (switcbgear  sablet  to 
M>.  Bertram  Thomas). 

British  Westinghome  Co.,  Ltd.— Two  800-k\v  rotsrv  converters. 

Electrical  Engineering  and  Fqnii  raent  Co.,  Ltd  -  Cable. 

SiemenB  Bros.  Dynamo  W<  rks,  Ltd. — Two  600-s.v  a.  static  transformers. 

The  Tramways  Committee  has  accepted  the  following  :  — 
Ranpomen  A  Rapier,  Ltd.— Wagon  turn-table  for  Hyde  Road  Permanent 

Way  Department 
Stecman,  Crowther  4  Co. — Block  tin. 
Tangyes,  Ltd  —Car  wheel  tire  turning  lathe. 

For  route  number  boxes  :  — 
Till  4  Whit,  head,  L  d.     Metal  fittings. 
Equipment  &  Engin.  ering  Co.,  Ltd.— Route  number  plates. 
Drake  &  Oorham,  Ltd.— Metallic  rlUmeiit  t taction  i 

Northampton. — The  Tramways  Committee  has  decided 

to  recommend  the  Council  to  expend  £25,077  on  the  undertaking, 
£20,352  of  which  is  for  extensions,  &c.,  and  the  remainder  for  new 

cars.    The  following  tenders  were  received   for  the  extension  to 

Far  Cotton,  and  for  doubling  a  large  part  of  the  Kingsthorpe 
route  : — 

Stark,  Ltd.,  Glasgow £20,8G3 

Pearce,  Ltd.,  Morenambe 20,618 

A.  Pidler  B  r  ugh  Engineer,  Northampton     .. 

Geo.  Law,  Ki  de.minster 21,819 

O.  P  Tientham,  B'rmu.gham        21,486 

Foster,  Ltd  ,  Liverpool         22,490 

Dick.  Kerr  4  Co.,  Ltd.,  Pre«ton 22,071 

Clough,  Hmub  4  Co.,  London         28  4UB 

Ur  RUha.  Lid,,  London         24  006 

A.  A.  Clarke,  Northampton ...  24  B85 

K.  Finnegan,  Northampton 3A,4(IS 

\\  imt.ey  4  Co.,  London        26,208 

The  tender  of  Messrs.  Stark  was  recommended  for  acceptance. 
The  borough  engineer  was  directed  to  tender,  but  the  Committee 
was  in  favour  of  the  lowest  tender  in  preference  to  direot  labour. 
The  Committee  recommended  that  seven  new  cars  be  purchased 
from  the  Brush  Electrical  Engineering  Co..  at  £7fil  each,  the 
oari  to  hare  Diok,  Kerr  &  Oo.'s  electrical  fittings. 
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Middlcidii. — The  Electricity  Committee  hat  accepted 
the  tender  of   Herat,  Adam  Lee  S  Oo.  fox  160  ton*  of  Baloioft 

washed  slack. 

ItafliiiiincN. — The  U.D.O.  lias  accepted  the  tender  of 
tin'  British  Westlnghonse  Oo.  for  a  dynamo  for  the  eleotrlolty 
undertaking,  at  £1,008,  An  amendment  to  aooept  another  tender 
for  £7ihi  odd  tree  lost.  Mr.  Beater  laid  that  the  Committee  went 
very  carefully  into  the  matter,  and  found  that  the  Other  linn  had 
only  manufactured  suoh  large  maohinei  In  one  i>r  two  instances, 
and  over  a  period  of  two  years,  whereae  the  Westinghouse  Oo.  had 
made  these  maohinei  lor  over  20  years.  The  chairman  said  that 
the  Committee  sent  the  engineer  to  inspect  various  machines,  nnd 
they  came  to  tho  conclusion  that  they  would  be  wrong1  in  accepting1 
any  other  tender  than  the  Westinghouse  one.  Mr.  Standing  said 
that  the  Committee  received  between 30  and  40  tenders,  rising  from 
£600.  Among  five  or  six  selected  hy  the  engineer  was  that  for 
£700.  The  matter  which  influenced  tho  engineer  in  his  final 
recommendation  was  the  name  and  reputation  of  the  Westinghouse 
Co.  He  could  find  no  fault  with  the  specification  of  the  other 
firm.  The  young  firm  ought  to  be  given  a  chance  where  there  was 
a  difference  of  £300  in  £1,000,  and  a  12  months' guarantee  was 
given,  with  the  £700  tender.  The  amendment  was  defeated,  and 
the  tender  of  the  British  Westinghouse  Electric  Manufacturing  Co. 
accepted. 

Rotherhaiu. — The  T.C.  has  accepted  the  tender  of 
Chadwiok  &  Co..  at  £6,755,  for  extensions  to  the  tramcar  sheds. 

Sheffield. — The  following  tenders  have  been  accepted 

by  the  T.C.  :— 

R.  White  &  Sons—  Extending  coal-handling  aerial  ropeway  at  Neepsend 

power  house,  £355. 
W.aMarlow  &  Sons. —Foundations  for  throe  boilers,  base  of  ohimney  stack, 

and  two  fan  nooses,  at  Neepsend,  £2  403. 
J.  E.  Nadin.— Excavating  additional  land  for  storage  of  ooal  at  Neepsend, 

£289. 

The  City  Council's  contract  with  Messrs.  A.  Reyrolle  &  Co.,  Ltd., 
for  a  supply  of  14  panels  of  e.h.t.  sub-station  switchgear  is  to  be 
extended  to  provide  for  a  further  14  panels  at  the  same  price,  viz., 
£1,682. 

Sontbpnrt. — The   Electricity  Committee   has  accepted 

the  tender  of  the  British  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.,  amounting-  to  £1,920,  for  the  supply  of  an  alternator. 

Stockport.  —  The  Corporation  Electricity  Committee 
has  accepted  the  tender  of  Messrs.  John  Spencer,  Ltd.,  for  wrought- 
iron  steam  pipes,  at  £39  10s. 

The  Tramway  Committee  of  the  T  C.  has  accepted  the  tender 
of  the  Leeds  Steel  Co.,  Ltd.,  for  B.S.S.  No.  4  tram  rails,  at  £6  15». 
per  ton. 

Walsall. — The  following  tenders  have  been  accepted  by 
the  T.C.  for  annual  supplies  to  the  Tramways  Department : — 

Anti-Attrition  Metal  Co.,  Ltd.— Trolley  wheels. 

J.  W.  Caparn — Malleub'e  inn  oastings. 

Dyer  &  Young.— Controller  fingers. 

A.  Goldie  Engholm.— P.  &  B.  tap*  (1  in.)  and  Blaokley  tape  (1  in.). 

Edis  n  &  Swan  United  Eleotrio  Light  Co.,  Ltd.— Dry  oel  s. 

Eleotrio    and    Ordnance    Accessories  Co.,   Ltd.— Arc    lamp    globes    and 

carbons. 
Fleming,  Birkby  &  Goodall,  Ltd.— Strand  wire. 
J.  North  Hardy  &  don. — Linen  frame  tape  and  linen  tape. 
Glaeier  Anti-Friction  Metal  Co.,  Ltd.—  Anti-friotion  bearing  metal. 
Heap  <&  Johnson. — Carbon  brushes. 

National  Rail  and  Tramway  Applian-es  Co.,  Ltd.— Brake  blocks. 
Siemens  Bros.  &  Co  ,  Ltd. — Tantalum  lamps. 
Alfred  Wiseman,  Ltd. — Piaion  wheals,  mechanical  ears,  Ac. 

West  Ham. — The  T.C.  has  made  arrangements  with 
Messrs.  W.  Cory  &  Son,  Ltd.,  whereby  their  contrast  for  a  supply 
of  ooal  to  the  electricity  department  will  be  extended  for  a  further 
year  from  March  next.  The  estimated  amount  required  during  the 
year  will  be  approximately  60,000  tons. 


THE    ELECTRICAL    ENGINEERS 
(LONDON   DIVISION). 


Commanding  OtBoer— Lisdt.-Col.  H,  M,  Leat, 
The  following  orders  have  been  issued  for  the  current  week:— 

Monday,  January  19th.— "A  "Company.    Technical  instruction,  7 to  10 p.m. 
Tuesday,  January  20th. — " B "  Company.    Tt  chnical  instruction,  7  to  10  p.m . 

Wednesday,  January  21st.— Recruits  only.     Infantry  drill  and  teohnical 
instruction,  7  to  10  p.m. 

Thursday,  January22nd  — "C"  Company.  Technical  instruction, 7 to  10p.m. 
Friday,   January  23rd.— "D"    Company.     Technical  instruction,   7.30  to 
y9  80  p.m. 

Saturday,   January  24th.— Headquarters  will    be  opened  for  regimental 
business  only  irom  10  a.m.  till  12  noon. 


FORTHCOMING    EVENTS. 


Snlfonl  Terhnlrnl  and  Engineering  A«tO«iatlOtl.     Hamrday,  January  !7>h 
Ail  inn.    ai    h'iy»i   Taohmcai   i,.  ,,,,...     l'i.  „i'l. mial  Address.    Boots 


Institution  of  Electrical  Engineers  'Wr-stsrn  l,ocnl  Section*.  Monday, 
i.iM,,,  v  I9tb 

Taofaolosl  college),    Pspsr  on  "  Tha  Employment  ol  Poi 
Offlos,''  by  Mr  h.  0,  Q 

Junior  Institution  of  Engineer*.  -  Mfind»7,  January  Huh.  At  H  p.m.  At 
Institution  oi   Kuc",  in  Bmbsnkmsnt,     l'ap»r  on 

"Modern  Hearing,"  by  Mr.  B,  II.  'I  i 

Institute  of  Marine  Engineers.  Monday,  January  Huh.  Alflpm.  Paper 
on   "II  i   1  run  and  Bttsl  HtrurturcH  and  their  Preservation," 

by  Mr.  F.  Crosby  Jones. 

Institution  of  Engineers  and  Shipbuilders  In  Scotland.  —  Tuesday, 
January  2llth.  At  H  p.m.  At  KsoSins  Halt,  Tj,  Klfnoank  Cresnsnl, 
Glasgow.     Ordinary  General  Meeting. 

Institution   of  Civil  Engineers.— Tuesday,    January  20tb.     At  S  p.m.    At 
.St   (l.iorgr's  htre>'t,  ri.W.     Ordinary  meeting. 
Friday,  January  23rd.     At  8  p  m.     Htudonts' meeting. 

Institution  of    Electrical  Engineers  (Manchester  Students*  Section).— 

Tuesday,  January  iftjth.  At  7  30  p.m.  At  Municipal  School  of 
Technology.    Paper  on  "  Electrotherapeutics,"  by  Mr.  S.  D.  Anderson. 

Institution  of  Post  Office  Electrical  Engineers.— Tuesday,  January  20th. 
At  6  pm.  A  Institution  of  ■  leonual  f.ugiueers,  Vict  irla  Embinkment. 
Paper  on  "Overhead  Wire  Construction  for  Medium  and  Low  Pressures," 
by  Mr  A.  P.  Trotter. 

British  Electrical  and   Allied  Manufacturers'  Association.—  Wednesday, 

Janus '  v  'JlBt.  At  7  p.m.  (or  7.30.  At  Savoy  Hotel,  Victoria  F.mbankment, 
W.C.     Dinner. 

Wireless  Society  of  London.— Wednesday,   January  21st.     At  3  p.m.    At 

InstiMiii  n  ul  Electrical  f.naineers,  Victoria  Embankment.  Presidential 
Address,  by  Mr.  A.  A.  Campbell  Swinton. 

Institution  of  Mechanical  Engineers.— Thursday,  January  22nd.  At  7  80 
p  m.  At  the  ruedicai  Theatruuf  the  University,  Edmund  st-eet,  "Thomas 
Hawksley"  Lecture  on  "Water  as  a  Mechanical  Agent."  by  Mr.  E.  B. 
Ellington. 

Institution  of  Electrical  Engineers.— Thursday,  January  22nd.  At  8  p.m. 
At  Victoria  Embankment.    Filth  Kelvin  Lecture,  by  air  O.  Lodge,  F.K.H. 

Chemical  Society.— Thursday,  January  22nd.  At  8.30  p.m.  At  Burlington 
House.     Odiuary  Hcienilflo  Meeting, 

Physical  Society.— Friday,  January  23rd.  At  5  p.m.  At  the  Imperial  College 
of  Bcenec,  8,uth  Kensington.    Ordinary  Meeting. 

Manchester  Association  of  Engineers.— Saturday,  January  24th.  At  Orand 
Hotel,  Aytouu  otreet.  Paper  on  "  Power  Produotion,"  by  Mr.  E.  Q.  Hiller. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Friday, 

January  21. n.  At  6  30  p.m.  At  Aimatrong  College.  Reception  until 
7  pm.    Annual  Dinner. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Brancb). 

—  -,abU'Uay,  Janua,y  24  h  Ad  4  3U  p.m.  At  Koyal  Technical  Cuuege. 
Glasgow.  Paper  on  "  Specifying  and  Buying  Electrical  Mining  Plant," 
by  Mr.  J.  P.  C.  Kivlen, 


(Signed) 


F.  B.  Holt-White,  Capt.  R.B.,  Adjutant. 

For  Officer  commanding  L.H.Hl. 


THE    LONDON    ELECTRICAL    MASTERS' 
ASSOCIATION. 


Mr.  L.  G.  Tate,  the  secretary  of  this  new  Association,  has  issued 
the  following  notice  :  — 

"  With  reference  to  the  agitation  that  is  now  taking  place  in  the 
electrical  industry  in  Greater  London,  I  beg  to  inform  you  that 
the  association  of  employers  called  the  London  Electrical  Masters' 
Association,  which  comprise  companies  and  corporations  supplying 
electricity,  railway  companies  using  electricity,  manufacturers  of 
electrical  appliances  and  electrical  contractors,  is  now  making  a 
direct  appeal  to  the  men  by  means  of  the  enclosed  poster,  asking 
them  to  appoint  delegates  to  attend  a  meeting  at  Caxton  Hall  on 
Tuesday,  January  27th,  1914,  for  the  purpose  of  appointing  a  com- 
mittee from  amongst  themselves  to  confer  with  the  oommittee  of 
the  London  Electrical  Masters'  Association.  My  Association  is 
extremely  anxious  that  the  rights  and  privileges  of  men 
not  wishing  to  belong  to  any  organisation  should  be  strictly 
preserved,  hence  the  reason  of  the  above  proposal.  I  shall  be  much 
obliged  if  you  will  give  same  prominence  in  your  esteemed  journal, 
so  as  to  reach  suoh  employers  and  men  whom  I  cannot  get  in  touch 
with." 

The  poster  accompanying  the  letter  reads  as  follows  : — 

NOTICE. 

The  London  Electrical  Masters'  Association,  b»ing 
desirous  of  improving  the  status  of  all  electrical  workers 
(whether  connected  with  any  organisation  or  not)  and 
the  general  terms  of  employm<-nt  and  wages,  desire 
yon  to  send  a  delegate  or  delegates  to  meet  them,  each 
delegate  representing  about  20  men. 

At  the  meeting,  which  will  be  held  on  Tuesday, 
January  27th,  at  8  p  m.,  at  Caxton  Hall,  all  matters  with 
referenoe  to  employment  will  be  openly  discussed,  when 
it  is  hoped  that  a  committee  of  the  men  and  the  L  mdon 
Electrical  Masters'  Association  will  be  formed  to  draw 
np  a  code  of  working  rule?,  fix  a  scale  of  minimum 
wages  and  settle  other  terms  of  employment. 

The  delegates  to  be  electrical  workers,  and  the  names 
and  addresses  of  those  seleoted  should  be  forwarded 
through  the  employer  to  Mr.  L.  G.  Tate,  secretary  of  the 
London  Electrical  Masters'  Ass  cintion.  20.  Bu  klersbury, 
E.O.,  not  later  than  Monday,  January  19th,  when  admis- 
sion ticketB  for  the  meeting  will  be  forwarded. 
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We  have  also  received  the  following  letter  from  the  Electrical 
Trades  Union  :  — 

"Dear  Sir, — The  Committee  of  the  newly. formed  London  Elec- 
trical Masters'  Association,  consisting-  of  11  gentlemen  who  do  not, 
by  any  means,  represent  the  electrical  industry  in  the  Metropolis, 
but  who  were  delegated  by  a  meeting  of  some  of  the  employers 
held  at  the  Institution  of  Electrical  Engineers  on  December  3rd 
last,  to  confer  with  the  Electrical  Trades  Union,  have  decided 
without  consulting  their  constituents  not  to  carry  lout;  their 
instructions. 

"  They  have  issued  a  notice  to  the  trade,  which,  to  say  the 
leaet,  is  entirely  novel,  though  somewhat  crude  in  structure,  and  is 
a  departure  from  all  accepted  principles  of  negotiating  with  a 
workmen's  association  on  questions  relating  to  wages  and  working 
conditions.  This  document  must  ha^e  been  conceived  in  the  spirit 
of  determination  not  to  foster  that  industrial  harmony  which  we 
are  told  by  the  employers  is  so  necessary  for  the  well-being  of  the 
electrical  industry. 

'Our  position  remains  that  we  have  been,  and  are,  prepared  to 
meet  the  employers  at  a  conference,  to  discuss  all  matters  per- 
taining to  the  relations  between  employer  and  employe.  Providing 
we  have  a  fair  field,  we  ask  no  favours. 

"  The  responsibility  now  rests  with  the  great  body  of  those  who 
have  not  been  consulted.  Whether  they  will  accept  the  ruling  of  a 
non-representative  oligarchy,  whose  methods  can  only  cause 
endless  trouble,  or  will  meet  the  legitimate  desires  of  their 
workmen  for  better  conditions,  which  everyone  is  agreed  is  their 
due. 

"Thanking  you  in  anticipation  »for  publishing  this  and  the 
appended  letter,  which  is  being  circulated  to  all  the  employers  in 
the  area  of  Greater  London. 

"  I  remain, 

"  Yours  faithfully, 

"J.   POTTEE, 
"  District  Sec.  Electrical  Trades  Union, 

"  32,  Chichester  Road,  Kilburn,  N.W., 
"January  14//i,  1914." 

(.Copy  of  Letter  to  Employers.) 

"  Dear  Sir, — Adverting  to  our  letter  of  November  1 1  th  last,  in 
which  an  application  for  an  advance  of  wages  to  electrical  grades 
was  made,  and  in  which  wc  stated  we  were  prepared  to  discuss  this 
question  with  a  body  representative  of  the  employers,  we  have 
received  a  communication  from  the  Committee  of  the  newly- 
formed  London  Electrical  Masters'  Association  refusing  to 
negotiate. 

"  The  Masters'  Association  was  brought  into  being  on  December 
3rd  at  a  meeting-  of  the  employers  as  a  result  of  the  above  applica- 
tion. A  Committee  was  there  appointed,  with,  we  understand, 
definite  instructions,  to  meet  representatives  of  the  Trade  Union. 
We  have  been,  and  are,  prepared  to  meet  a  body  representative  of 
the  employers  to  deal  with  any  points  at  issue,  providing  the 
questions  are  discussed  on  their  merits,  without  any  previous  con- 
ditions being  exacted  by  either  side.  This  decision  we  have  com- 
municated to  the  Committee  of  the  London  Electrical  Masters' 
Association.  Apparently  at  the  bidding  of  a  email  caucus  they 
have  refused  to  accept  theee  perfectly  fair  terms,  without  even 
consulting  the  opinions  of  the  general  body  of  employers. 

"A  number  of  contractors  and  others  have  already  conceded  the 
rates  we  ask  :  a  still  larger  number  have  written  that  they  thought 
our  claims  justified.  In  the  circumstances,  we  have  no  alternative, 
representing  as  we  do  by  far  the  larger  section  of  the  skilled 
workers  in  the  industry,  and  having  waited  two  months,  but  to 
issue  the  enclosed  working  rules  card,  which  will  become  operative 
on  and  after  Saturday,  January  24th,  1914. 

"  Trusting  we  shall  hear  from  you  that  the  new  terms  have 
received  your  favourable  consideration. 

"I  remain,  on  behalf  of  the  London  District  Committee, 
"J.  Potter, 
"District  Sec.  Electrical  Trades  Union, 

"January  Wth.  1914." 


NOTES. 


Fires   which    were    not    Electrical. — When    quite 

recently  a  large  fire  resulting  in  damage  to  the  extent  of  £80,000 
occurred  in  Bradford,  efforts  were  made  to  put  the  entire  blame 
upon  the  electric  plant,  but  Bradford  electrical  engineers  were  able 
to  rebut  the  allegations  that  the  cables  were  at  fault.  Now  comes 
another  complaint,  this  time  from  Harrogate,  where  a  fire 
occurred  on  Decern  her  31st,  and  was  at  once  attributed  to  the 
fusing  of  an  electric  wire  which  melted  the  gas  pipes  in  the  build- 
ing. Mr.  George  Wilkinson,  the  borough  electrical  engineer,  at 
once  investigated  the  matter  personally,  and  found  that  instead  of 
the  electric  wires  being  fused,  the  only  effpetof  the  fire  upon  them 
was  a  blackening  of  the  outer  covering  of  the  insulated  cables. 
Otherwise  everything  was  intact.  Instead  of  electricity  being  the 
cause  of  the  fire,  it  was  found  that  there  was  evidence  that  the 
fire  had  been  aggravated  by  gas  escaping  from  the  melted  pipes, 
and  Mr.  Wilkinson  suggests  that  it  would  be  cafer  in  buildings 
where  such  a  dangerous  commodity  is  used  if  the  Government 
would  insist  on  the  use  of  wronght-iron  pipes  in  place  of  lead 
ones, 


New    Process    of   Cleaning    Producer  Gas.  —  Mr. 

H.  F.  Smith  recently  communicated  to  the  American  Society  of 
Mechanical  Engineers  a  new  method  of  removing  the  mechanical 
impurities  present  in  producer  gas  from  bituminous  coal.  The 
apparatus  is  shown  below.  The  gas  on  leaving  the  producer 
is  first  cooled  to  a  point  where  the  tar  vapours  are  condensed  by 
being  passed  through  a  primary  cooler  or  condenser.  From  this 
the  gas  is  carried  into  an  ordinary  rotary  gas  pump  b  which 
delivers  the  gas  under  pressure  into  the  main  c ;  it  is  then 
delivered  through  a  porous  diaphragm  E  and  discharged  from  there 
into  the  main  f.  A  sump  or  separator  G  is  provided  in  which  the 
tar  accumulates. 

The  diaphragm  E  is  made  of  spun  glass  in  the  form  of  ordinary 
glaes  wool  (not  slag  wool)  built  into  the  form  of  a  uniform  dia- 
phragm and  retained  between  two  metal  screens.     Ordinarily,  this 
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Static  Scrubber  Layout. 

diaphragm  is  made  up  to  a  thickness  of  approximately  one-quarter 
of  an  inch.  About  400  cb.  ft.  per  hour  can  be  handled  for  eacn 
square  inch  of  diaphragm  area.  No  tar  is  retained  in  the  dia- 
phragm, both  tar  and  gas  being  discharged  together. 

In  passing  the  diaphragm  an  important  change  in  the  physical 
state  of  the  tar  occurs.  On  the  entering  side  the  tar  exists  in  a 
large  number  of  minute  particles,  ordinarily  known  as  tar  fog.  In 
passing  the  diaphragm  these  particles  are  caused  to  coalesce,  so  that 
on  the  discharge  side  the  tar  particles  are  of  relatively  large 
dimensions,  so  large  in  fact  that  they  can  no  longer  be  carried 
forward  in  the  gas  current  and  immediately  separate  out  by 
gravity.  All  that  is  necessary  for  the  complete  separation  of  the 
tar  from  the  gas  is  to  provide  a  sump,  or  drip,  into  which  the  pre- 
cipitated tar  can  drain. 

It  appears  to  be  possible  to  secure  almost  any  deBired  degree  of 
gas  cleanness  simply  by  regulating  the  pressure  maintained  across 
the  diaphragm.  In  ordinary  commercial  operation,  it  is  found  that 
a  difference  in  pressure  of  from  2£  to  4  lb.  will  give  a  degree  of 
gas  cleanness  that  is  ample  for  any  commercial  requirement ; 
30  cb.  ft.  of  gas  cleaned  in  this  way  can  be  passed  through  a  white 
filter  paper  without  producing  any  discoloration. 

Good  iresults  can  be  secured  only  when  the  velocity  of  the  gas 
passing  through  the  diaphragm  is  very  high.  Nothing  whatever 
remains  in  the  diaphragm. 

No  water  is  used  in  connection  with  this  process  except  that 
required  to  cool  the  gas.    The  tar  is  practically  water  free. 

It  is  believed  that  in  addition  to  fie  effects  of  mechanical  colli- 
sion which  undoubtedly  exist,  there  is  some  electrical  action  which 
is  of  material  aid  in  causing  the  coalescence  of  the  particles  of  tar 
fog. 

The  first  commercial  equipment  of  this  kind  has  now  been  in 
continuous  operation  for  approximately  is  months,  handling  gas 
for  a  producer-gas  power  plant  of  approximately  1,000  H.p. 
capacity. 

Foreign  Trade  in  December. — The  following  are  the 

electrical  and  machinery  figures  given  in  the  official  returns  for 

December  trade,  and  for  the  entire  year  1913  : — 

Imports.  Month  Tries    Twelve            jnr. 

Electrical   goods    and  of  or         months,               or 

apparatus,  excluding  Dee.  dee.         1913.                dee. 

machinery  and    un-  £  £             £                    £ 

insulated  wire        ...  155,r>47  +18,083     1.587,318      +129,676 

Machinery       617,884  +   3,265     7,282,046      +461,363 

Exports. 

Electrical  goods  and 
apparatus,  excluding 
machinery  and  unin- 
sulated wire            ...  346,464  +   26,345     5,404,671    +1,063,084 

Machinery       2,957,456  +214,122  37,027,582   +3,869,567 

Appointment  Vacant. — Electrical  testing  assistant 
(32s.  Cd.),  for  Sal  ford  Corporation.  Particulars  are  given  in  our 
advertisement  pages. 

Inquiries. — Makers  of  Edison  Bcrew  landholders  in  this 
country,  and  makers  of  Raise's  light  regulating  switohes  (Patent 
5,521,  1911),  are  asked  for. 
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Electricity  Supply  Hide  League. — Tiio  following  are 
the    reralta    of     matches    shot    during     December      Brampton 

(Mugford,  Willis,  Nash,  »8),  578,    V,   St.   J 

Brampton  (Beale,  mi),  561,  >.  Shoredlti  h  i  Poatei  9't  I  i5fl  .  Central 
•  (Gaze,  Weill,  98),  578,  v.  St.  Jami 
(Gaze,  nun,  578.  i\  Stepney  (Dubbin,  Graves,  ll.  A.  Maniell,  88), 
614;  Haokney  (Barham,  92),  521,  v.  Qfoid  (Brown,  Saeger,  L.  and 
R.  TufmOl,  96),  51  9  Haoknej  (Hilling,  89),  552,  v.  Stepney 
(Dubbin, '.no,  189;  Uford  (Haeger,  97),  561,  v.  Westminster  (Part- 
ridge, II.  Pearman,  98),  571  ;  Poplar  (Hogg,  98),  r>.  Shon 
(Weekes,  99),  568  ;  Poplar  (Randall,  97),  56/),  »,  Westminster  I  ll  \. 
Pearman,  !»7),  564,  The  following  is  the  fliuil  position  of  the 
clubs  : — 

, Matches. <  Scores. 

Shot.  Won.  Lost.  Drvvn.   Pnts.     For.     Agnst.      Avge. 
Westminster  1(1        II         2  0  28      9,098     8,78:!       668*62 

Central      ...   16        12        3  1  25       9,051     8,728       565*69 

Ilford        ...  16       12        4  0  24       9,088     8,788       664*66 

Shoreditch      16        11         4  1  23      9,073     8,792       567*06 

Brompton        10        10         6  0  20       8,989     8,766       661*81 

St.  James's      10  6       10  0  12       8,693     8,895       648*81 

Hackney  16         4       12  0  8      8,709     8,748       644*81 

Stepney     ...  16         2       11  0  1       8,526     8,773      688*87 

Poplar       ...16  0       16  0  0       8,027     8,979       501 '69 

Fatalities. — TraFFORD  Park. — On  Thursday,  last  week, 
an  inquest  was  held  by  County  Coroner  Sellus  into  the  cause  of  the 
death,  which  occurred  at  the  Westinghouse  Works,  Old  Trafford, 
Manchester,  on  the  previous  Monday,  of  Thomas  Henry  Spokes,  42, 
of  20,  Grosvenor  Road,  Urmston,  a  fitter. 

Mr.  Mensforth,  the  works  manager,  said  there  was  an  electric 
motor  used  for  driving  the  fly-wheel,  and  the  object  of  the  wheel 
was  to  compensate  for  irregularities.  The  winding  motor 
required  a  heavy  current,  the  supply  being  taken  from  the 
Supply  Co.  It  was  a  very  fluctuating  demand,  and  the  Supply  Co. 
objeoted  to  such  a  demand.  The  fly-wheel  was  to  act  as  an 
accumulator  and  to  flatten  out  this  supply  from  the  mains. 

Evidence  was  given  to  show  that  the  fly-wheel  had  burst,  and 
deceased  was  killed  and  12  others  injured. 

Mr.  Griffiths  said  he  had  worked  on  the  fly-wheel  for  a  week, 
and  had  got  it  to  a  speed  of  1,100  revolutions  ;  it  was  guaranteed 
to  run  at  1,200.  It  was  8  ft.  in  diameter  and  weighed  4£  tons. 
They  were  balancing  it  when  it  burst. 

Mr.  H.  M.  Seal,  H.M.  Inspector  of  Factories,  said  they  had 
sought  for  a  cause  of  the  accident,  and  they  considered  the 
design  of  the  wheel  was  satisfactory,  and  that  the  electrical 
portion  of  the  machine  was  mechanically  the  weaker,  and 
would  have  shown  signs  of  distress  considerably  below  the 
point  at  which  the  fly-wheel  should  have  burst ;  but  when 
they  considered  the  strains  that  might  be  in  the  fly-wheel,  due 
either  to  want  of  proper  annealing  or  improper  cooling  in  the 
manufacture,  they  came  to  the  conclusion  that  the  undoubted 
reason  for  the  failure  was  that  the  rim  of  the  fly-wheel  had 
an  initial  tension  in  it  due  to  the  fact  that  it  had  not  been 
properly  cooled. 

The  Coroner  :  Do  you  suggest  that  there  was  negligence  in  the 
making  of  the  wheel '! — Mr.  Seal  :  I  would  not  say  that  the  firm 
should  be  certain  as  to  the  length  of  time  a  wheel  was  allowed 
to  cool.  The  Coroner :  la  your  opinion  there  has  been  no  gross 
negligence  on  the  part  of  the  firm  supplying  the  wheel  1 — Mr. 
Seal :  No,  I  should  say  there  was  not.  A  verdict  of  "  Accidental 
death  "  was  returned. 

An  electrician  named  White,  while  engaged  near  the  roof  of 
the  smelting  department  in  the  works  of  the  Clydebridge  Steel 
Co..  Cambuslang,  overbalanced  and  fell,  receiving  fatal  injuries. 

Manchester  Electro-Harmonic  Society. — The  fourth 

concert  of  the  season  takes  place  to-night  at  the  Albion  Hotel, 
Manchester,  with  Mr.  Geo.  Leyton  in  the  chair.  The  artistes 
announced  are  : — Soprano,  Miss  Mabel  Hirst ;  bass,  Mr.  Hamilton 
Harris  ;  Mr.  Ernest  Hastings,  humour  and  music  at  the  piano  ; 
accompanists,  Mr.  R.  H.  Greaves  and  Mr.  W.  J.  Smith,  the  hon. 
musical  director.  As  usual,  there  will  be  a  number  of  intervals, 
and  a  large  attendance  is  asked  for. 

Hackney  Electric  Rifle  Club. — A  concert  promoted 

by  the  Rifle  Club  of  the  Hackney  Borough  Council  electricity 
department  was  held  in  the  Town  Hall  on  Friday  eveniag  last,  the 
Mayor  (Mr.  C.  Wimpley)  presiding.  Mr.  F.  Heathman,  musical 
director,  was  presented  with  a  sealskin  cigar  case  in  recognition 
of  his  services  in  organising  the  concert,  and  Mr.  L.  L.  Robinson, 
the  borough  electrical  engineer,  was  awarded  a  vote  of  thanks  on 
the  initiative  of  Mr.  Beadle,  who  said  that  during  Christmas  week 
they  had  to  meet  a  demand  of  4,870  kw.,  with  a  plant  of  4,800  kw,, 
and  a  staff  who  could  maintain  that  deserved  the  thanks  of  their 
chief.    Cups  and  prizes  were  presented  for  efficiency  in  shooting. 

E.T.B.I. — A  circular  has  been  issued  by  the  secretary  of 
the  Electrical  Trades  Benevolent  Institution  regarding  the  advan- 
tages of  membership,  who  is  eligible,  .Sec.  The  subscription  is  10s. 
per  annum,  and  only  those  who  have  been  members  for  at  least  five 
consecutive  years  are  qualified  to  receive  pensions.  Copies  of  the 
circular  for  distribution  among  possible  subscribers  may  be  obtained 
from  the  secretary,  Mr.  F.  B.  O.  Hawes. 

High-pressure  Shock. — From  Rjukan  it  is  reported 

that  a  workman  happened  to  touch  a  wire  from  a  cable  charged 
with  10,000  volts.  The  result  was  a  terrible  shock,  and  he  lost 
consciousness,  but  recovered  soon  afterwards,  and  escaped  with 
some  burns. 
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Tuesday   last,  when   the  paper  by  Mr    B    Welbourn   on " British 
Practice   In  the  Construction  of  High- Tension    Pole 
read.     An  interesting  discussion  followed,  to  which    Mr,  Welbourn 
replied. 

Grebhook  Elbctbioai  Society.— On  Friday  last  pap 

read  on  "Cable  Faults  and  their  Cause*,"  by  Mr.  I..  Hogg,  and  on 
"Thoughts  on  Cable  Chemistry,"  by  Mr.  Lowrie  Sinclair. 

Birmingham  asd  District  Bi^otrio  Club.— At  Birmingham 

on  Saturday,  Mr.  W.  Y.  Anderson  delivered  his  presidential  address 
to  the  members.  He  said  that  electricity  was  perhaps  the  greatest 
factor  which  enabled  a  nation  to  find  a  satisfactory  solution  I 
physical  and  educational  problems  which  it  had  to  deal  with  ;  it  had 
done  more  to  benefit  health  and  conditions  of  labour  than  years  of 
legislation. 

At  the  meeting  of  the  Yorkshire  Local  Section,  on  Wed- 
nesday last,  the  paper  by  Mr.  B.  Welbourn,  on  "  British  Practice 
in  the  Construction  of  High-Tension  Overhead  Transmission  Lines," 
was  read  and  discussed. 

Institution  of  Civil  ENGINEERS.— At  the  Students'  meeting, 
on  Friday  last,  Mr.  C.  I.  Routh  read  a  paper  entitled  "  The  Appli- 
cation of  Power  Railway  Signalling  in  Great  Britain." 

The  New  Switchgear  Rules  of  the  V.D.E.— For  the 

benefit  of  those  who  have  not  had  an  opportunity  to  study  these 
Rules  (which  were  discussed  in  our  issue  of  January  2nd)  the 
following  short  description  is  given  : — 

The  title  runs  as  follows  : — "  Preliminary  Standards  of  the 
V.D.E  for  the  Design  and  Testing  of  A  c.  h.t.  Apparatus  of  a 
rated  Voltage  from  1,500  Volts  mpwards."  It  is  also  stated  that 
these  Rules  are  to  come  into  force  on  January  1st,  1914.  There 
are  32  Rules  and  an  Appendix. 

The  first  seven  are  general  Rules,  and  deal  with  the  standard 
voltages  and  currents,  the  rating  of  oil  switches,  the  tables  com- 
mented on  in  our  article  and  two  or  three  minor  points. 

Rules  8  to  25  relate  particularly  to  oil  switches,  and  those  which 
are  of  special  interest  are  dealt  with  in  the  article. 

Rules  20  to  28  refer  to  isolating  switches,  and  contain  one 
unusual  provision,  viz.,  that  this  type  of  switch  is  only  admissible 
in  oil  up  to  0,000  volts.  There  seems  to  be  no  technical  reason  for 
this. 

The  next  four  Rules,  Nos.  29  to  32,  relate  to  apparatus  for  over- 
head transmission  lines  up  to  35,000  volts,  and  are  set  forth  in  a 
manner  with  which  we  are  all  familiar. 

The  appendix  consists  of  mumerical  examples  showing  how  to 
select  the  correct  size  of  oil  switch  according  to  the  tables  given 
under  Rule  5,  and  it  has  been  attempted  in  the  article  to  translate 
these  examples  into  a  diagram,  as  shown  in  fig.  2. 

The  following  errata  occurred  in  the  article  .—Page  0,  col.  2, 
line  50,  for  agreed,  read  argued  ;  page  7,  col.  1,  line  5,  for  number, 
read  numbers. 

Under  Rule  20. — If  the  time  in  which  the  relay  acts  is  taken  at 
li  seconds,  the  formula  becomes  150  X  1"5/^,  and  the  maximum 
allowable  permanent  short-circuit  current  under  the  conditions 
stated  is  45  times  the  normal  current. 

The  author  points  out  that  at  first  sight  it  would  appear  that 
Rule  20  was  in  opposition  to  the  usually  accepted  theory  by  which 
it  is  assumed  that  a  time  lag  increases  the  breaking  capacity  of  the 
switch,  but  this  deduction  is  incorrect,  since  Rule  20  refers 
particularly  to  the  effects  on  the  switch  contacts  of  the  heat 
generated  by  heavy  overloads,  [and  the  figures  presumably  are  so 
chosen  as  to  reduce  the  risk  of  serious  burning  or  welding.  When 
the  current-carrying  capacity  of  a  switch  is  within  the  limits 
given  above,  it  should  be  safe  to  assume  that  a  switch  fitted  with 
a  time-lag  would  have  a  greater  breaking  capacity. 

Legal. — City  of  London  Electric  Lighting  Co.,  Ltd.. 

r.  Tillings,  Ltd. — In  the  King's  Bench  Division  on  Wednesday. 
Mr.  Justice  Horridge,  sitting  without  a  jury,  heard  two  actions 
brought  by  the  City  of  London  Co.  against  Thos.  Tillings.  Ltd..  the 
well-known  'bus  owners,  both  actions  relating  to  damage  done  by 
the  defendant  company's  motor-buses  to  the  plaintiff  company's 
electric  standards.  The  accident  that  formed  the  subject  of  the 
first  action  happened  on  April  30th,  1913,  at  a  refuge  in  Bishops- 
gate  Street,  the  omnibus  knocking  down  the  standard  and  the  lamp 
on  it.  The  second  occurrence  was  on  May  23rd,  1913,  a  bus 
belonging  to  the  defendants  knocking  down  a  large  lamp  stauding 
on  the  footway  in  the  Minories.  The  damages  had  been  agreed, 
and  Mr.  Justice  Horridge  was  asked  to  determine  the  question  of 
liability.  Mr.  Justice  Horridge.  in  the  first  ease,  took  the  view 
that  the  driver  was  going  too  fast,  that  he  lost  his  head  and  applied 
his  brakes  unnecessarily,  and  therefore  the  plaintiffs  were  entitled 
to  succeed.  As  to  the  second  ease,  his  Lordship  held  that  the 
driver  of  the  motor-bus  was  negligent  in  putting  on  his  br:.- 
especially  in  view  of  the  expert  evidence  that  a  'bus.  if  pro; 
managed,  would  not  skid  30  yd.  Judgment  was  entered  for  the 
plaintiffs  in  both  actions  for  JC5I  5s.  lOd.  and  costs. 
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Annual  Dinners,  Socials,  &c— The  first  annual  dinner 

of  the  Leyton  U.D.C.  electric  power  station  employes'  Social  and 
Athletic  Club  was  held  recently  at  the  Masonic  Hall,  a  company  of 
BO  being  present  nnder  the  chairmanship  of  Mr.  F.  Harman  Lewis. 
Mersrs.  J.  W.  Speight  and  L.  0.  Cox  (vice  presidents),  and  Mr.  F. 
Schofield,  tramways  manager,  were  among  those  present.  Mr. 
J.  H.  Quicke  acted  as  secretary.  The  toast  of  "The  Club,"  pro- 
posed by  Mr.  Cox,  was  responded  to  Mr.  Whitnell.  Mr.  W. 
Matthews  proposed  "  The  Presidents  and  Vice-Presidents."  Mr. 
Harman  Lewis,  in  responding,  said  that  it  was  15  years  since  he 
first  went  to  Leyton,  and  with  one  exception  he  had  seen  all  the 
members  of  the  staff  come.  He  wanted  to  tell  them  that  he  did 
not  wish  to  see  any  of  them  go.  Rivalry  between  outdoor  and 
indoor  staffs  was  a  good  thing  if  it  did  not  lead  to  bitterness  of 
spirit.     Other  toasts  followed. 

The  annual  plain,  fancy  and  evening  dress  dance  of  the  Osram 
and  Robertson  Social  and  Athletic  Club  is  to  be  held  at  the  Brook 
Green  Works,  Hammersmith,  W.,  on  Saturday,  January  31st,  from 
7  to  12  o'clock. 

Last  week  the  South  Lancashire  Tramways  Co.  entertained  to 
dinner  at  the  Leigh  Co-operative  Hall  the  whole  of  their  employes, 
numbering  close  upon  500.  The  first  party  waB  entertained  on  the 
Monday  evening,  and  the  second  on  Thursday.  It  was  announced 
that  a  new  scale  of  pay  for  drivers  and  conductors,  applicable  to  all 
except  conductors  in  the  first  year  of  their  service,  had  been 
arranged  to  come  into  operation  at  once,  together  with  other 
improvements  relating  to  working  conditions. 

The  employes  at  the  Middleton  Electricity  Works  had  their 
annual  dinner  last  week.  Councillor  Wiggins  presided,  and  others 
present  included  Mr.  S.  Paula  (electrical  engineer),  and  Mr.  F. 
Entwistle  (town  clerk). 

On  the  invitation  of  the  Hendon  Electrio  Supply  Co ,  Ltd.,  a 
dinner  was  held  at  Pritchard's  Restaurant,  Golder 'a  Green,  on 
Wednesday  evening,  the  7th  inst.,  the  chair  being  occupied  by  Mr. 
B  G.  Drummond,  the  manager  of  the  company,  eupported  by  Mr. 
K.  A.  Scott-Moncrieff,  the  managing  director.  After  the  repast 
the  chairman  proposed,  and  Mr.  Harvey,  the  oldest  member  of  the 
staff,  seconded,  a  vote  of  thanks  to  the  company.  Mr.  Scott- 
Moncrieff,  in  replying,  paid  a  tribute  to  Mr.  Drummond,  to  whom 
was  due  the  credit  of  the  present  position  of  the  company.  The 
party  then  adjourned  to  the  Golder's  Green  Hippodrome,  where  the 
remainder  of  the  evening  was  spent.  The  guests  included  the 
following  : — Mr.  H.  M.  Sillar,  chief  assistant  engineer,  Mr.  W. 
Andrew,  assistant  engineer,  Mr.  S.  C.  Hall,  cashier,  Messrs.  Mason 
and  Clarkson,  pales  department.  On  Saturday,  the  10th  inst.,  the 
wives  and  children  of  the  men  were  entertained  at  tea  and  sub- 
sequently enjoyed  themselves  at  the  Ionic  Theatre,  Golder's  Green. 
The  arrangements  were  carried  out  by  Messrs.  Hall,  Green,  Cannon 
and  Stenart,  who  acted  as  the  Staff  Committee. 

The  staff  of  the  Barnsley  Corporation  electricity  department  held 
their  annual  charity  ball  in  the  Drill  Hall,  Barnsley,  on  Thursday, 
the  8th  inst.  Coloured  electric  lamps  festooned  about  the  ball- 
room greatly  added  to  the  beauty  of  the  elaborate  decorations 
which  had  been  carried  out  by  the  staff.  During  the  evening  the 
Mayor  and  Deputy  Mayoress  of  Barnsley  attended. 

Engineering  Labour  Agreement. — An  evening  paper 

says  it  is  officially  announced  that  three  months'  notice  has  been 
tendered  on  behalf  of  the  Amalgamated  Society  of  Engineers  to 
the  Engineering  Employers'  Federation  "  to  terminate  the  national 
agreement  for  the  settling  of  disputes  and  the  premium  bonus 
system.  It  is  understood,  however,  that  it  is  not  the  desire  of 
the  men  that  it  shall  be  cancelled  entirely,  but  that  certain  amend- 
ment* shall  be  effected." 

British  Tramway  Statistics. — The  Board  of  Trade  has 

just  issued  its  tramway  returns  for  the  United  Kingdom  for  the  year 
1912-13.  The  following  figures  show  the  progress  made  since  the 
previous  year's  return  : — 

1911-12.  1912-13. 


Mile*  open 
Miles  run  by  cari 
Passengers  oarried 
Gross  receipts 
Working  expenditure 
Net  receipts 
Relief  of  rates    ... 
Aid  from  rates     ... 


2,637 
323.354,389 

3,127,318,732 

£14,726068 

£8,924,420 

£5,801.648 

£488,509 

£62,132 


2,662 

334,777,615 

3,219,857,293 

£14.972,919 

£9,384.798 

£6,588,121 

£644,478 

£64,988 


The  undertakings  comprise  171  municipal  and  115  company 
concerns.  The  nee  earnings  of  municipal  tramways  amounted  to 
£4  095  957  ;  £1,299,860  was  applied  to  1>  an  repayments,  £644,478 
in  relief  of  rate-,  and  £746,749  to  reserve  and  renewal*  funds.  The 
tramways  of  four  lo  al  authorities  and  seven  comp  •nies  show  an 
excess  of  working  expenses  over  grucs  receipts  The  lines  open 
cover  2,062  milts,  representing  a  capital  expenditure  of  over  79 
millions. 

Striking  Examples  of  Resuscitation. — Dr.  Chas,  A. 

Lauffer,  medical  director  of  the  relief  department  of  ihe  W<  sting- 
hou-e  Co.,  recently  made  some  iuterepting  statements  regarding 
the  reeupcitation  of  victims  of  electro  ebock.  D'.  Lauffer  eta  tes 
that  caKes  are  on  record  whtre  shocks  received  from  8,0(ioto  10,000- 
volt  lines  have  not  proved  fital,  and  where  patients  have  been 
declared  dead  by  physicians  and  yet  have  bten  resuscitated  by  the 
prone  pressure  method  of  resutcitation.  He  pays  that  because  the 
prone  pressure  has  no  apparatus  to  sell  it  gets  very  little  adver- 
tising, and  the  general  public  has  too  little  information  of  its 
value.  Axe  and  static  discharges  from  240,000-volt  conductors, 
and   evenf^higher|, voltages,  are  not  necessarily  fatal,   if  artificial 


respiration  is  resorted  to  at  onoe,  as  shown  by  tha  following 
instances  : — 

Case  A— During  July,  191 3,  apatient  received  some8,000  volts.  He 
was  unable  to  release  himself  from  a  live  wire  he  had  inadvertently 
touched,  and  which  was  fastened  to  a  switchboard.  He  was  badly  ' 
burned  in  five  places.  The  comrade  nearest  him,  who  saw  him 
drop,  knocked  the  line  out  of  his  hand.  The  duration  of  the  dan- 
gerous contact  exceeded  15  seconds.  It  required  15  minutes  of 
rhythmic  effort  at  artificial  respiration  to  get  him  back  to  normal 
breathing.  For  a  time  he  breathed  as  though  every  breath  would 
be  his  last,  his  diaphragm  being  in  tetanic  contraction,  but  by  in- 
creasing the  elevation  of  the  diaphragm  at  the  rate  of  12  times  a 
minute,  by  the  prone  pressure  method,  this  spasmodic  type  of  re- 
spiration subsided,  and  normal  breathing  was  restored. 

Case  B. — The  patient  opened  a  live  circuit  and  fell  against  a 
steel  hose,  receiving  10,000  volts,  and  the  contact  was  of  several 
seconds'  duration.  He  lost  two  fingers  and  carries  ugly  scars  on  his 
palm,  wriBt  and  back.  The  honour  of  this  rescue  belongs  to  a 
man  who  has  resuscitated  six  men  without  a  failure.  Why  this 
man's  uninterrupted  success  ?  He  gets  busy  at  once,  for  every 
second  is  an  hour  when  the  action  of  a  man's  diaphragm  is  para- 
lysed. A  victim  of  electric  shock,  and  other  conditions  requiring 
resuscitation,  needs  instant  assistance  in  the  way  of  artificial 
respiration  ;  few  persons  are  killed  outright  by  electricity. 

Case  C.  This  man  received  11,000  volts,  yet  was  successfully 
resuscitated.  His  palms  were  so  deeply  burned  that  both  hands 
were  subsequently  amputated. —  Canadian  Electrical  Newt, 

Human     Cables. — From    time    to     time    remarkable 

"  special "  articles  appear  in  the  Daily  Press,  describing  in  glowing 
terms  some  new  (alleged)  discovery,  such  as  ''  seeing  by  telegraph," 
"  wireless  telephony  across  the  Atlantic,"  i;c.  ;  these  sensational 
announcements  are  followed  later  by  statements  of  fact  which  are 
put  in  much  smaller  type,  if  they  are  not  suppressed  altogether, 
and  which  usually  knock  the  bottom  out  of  the  sensational  specials. 
In  the  Evening  Standard  of  January  14th  such  an  article  was 
printed,  with  regard  to  "  a  very  important  physiological  discovery  " 
— that  "the  human  nervous  system  is  composed  of  electrical  cables, 
and  that  nerve  impulses  are  electrical  in  their  nature."  The  dis- 
covery is  attributed  to  Dr.  A.  C.  Crehore,  of  the  Cornell  Medical 
School,  New  York,  who  is  said  to  have  calculated  the  theoretical 
speed  of  electrical  impulses  along  nerves,  and  found  his  cal- 
culation to  agree  with  the  actual  speed  (30  m.  per  second). 
He  also  found  that  the  nerve  resembled  exactly  an 
electrical  cable,  consisting  of  a  bundle  of  fibres  with  an 
insulating  sheath,  and  that  it  "  had  a  capacity  per  unit  length 
almost  coinciding  with  the  capacity  per  unit  length  of  a  cable  "  ; 
whether  electrostatic  or  current-carrying  "capacity  "  is  not  stated, 
nor  are  we  told  what  "  cable "  was  used  for  the  comparison, 
which  resembles  the  well-known  statement  that  a  cer- 
tain object  was  "  about  the  size  of  a  lump  of  chalk." 
Moreover,  Dr.  Crehore  calculated  the  number  of  fibres 
there  ought  to  be  in  the  nervo  to  give  the  measured  velocity,  and 
again  found  his  calculation  in  exact  agreement  with  the  number 
revealed  by  the  microscope.  Prodigious !  But  how  does  the 
velocity  of  an  electrical  impulse  in  a  cable  depend  upon  the 
number  of  strands  in  the  cable  1  He  constructed  an  artificial 
cable  whioh  behaved  exactly  like  the  nerve  when  tested  with  a 
strong  (*ic)  galvanometer.  Of  course,  a  "  string "  galvanometer 
is  meant ;  but  when  the  reporter  does  not  understand  his  subject, 
his  imagination  is  brought  into  play. 

Now,  there  may  be  something  in  the  alleged  discovery  ;  there 
often  is,  in  such  cases,  though  it  is  usually  something  that  has 
been  known  to  the  whole  scientific  world  for  months  or  even 
years.  But  before  publishing  an  article  of  this  kind,  which  reads 
to  an  electrician  like  nonsense,  it  would  be  well  if  the  editor 
submitted  the  proofs  to  the  inspection  of  someone  competent  to 
weed  out  technical  blunders  and  absurdities.  We  may  add  that 
this  particular  subject  has  been  studied  ever  Bince  the  celebrated 
experiment  of  Galvani  in  1786,  and  many  volumes  have  been  written 
upon  it. 


OUR    PERSONAL    COLUMN. 

Ihe  Editort  invite,  electrical  engineers,  whether  connected  vith  the 
technical  or  the  commercial  xide  of  Die  profession  and  industry, 
also  electric  tramway  and  railway  official*,  to  keep  readers  of  tits 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— The  Chestprfield  T.C.  has 

been  recommended  to  increase  the  salary  of  Mb.  Aclank.  the 
borough  electrical  engineer,  to  C600  pi  annum,  inclusive  of  rent, 
rates,  fuel  and  liifht,  the  salary  to  be  apportioned  as  under: — 
Ah  electrical  engineer    £350  ;  as  tramways  manager.  £150. 

Mil  II.  EDMONDS  recently  resigned  his  p  isition  with  the  Mersey 
Railway  Oo.  to  take  uo  the  post  of  resident  engineer  at  the  County 
A*)lum,  Chester.  Upon  leaving  he  whs  presented  by  the  Htaff 
with  a  mahogany  bookcase  bureau,  and  by  the  cjmpmy's  Soi'ee 
and  Athletic  Club,  of  which  he  was  vice-chairman,  with  a  smoker's 
companion. 

The  Sheffield  Corporation  proposes  to  increace  the  salary  of 
Mb.  Feddkn,  general  manager  of  the  electrical  supply  depart- 
ment, from  £800  to  £900,  and  by  annual  increments  of  £25,  to 
£1,000  per  annum. 

Mb.  H.  Pabkeb,  second  engineer  in  charge  at  the  Dover 
Corporation  electricity  works,  has  resigned. 
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The  ohief  asrfatant  and  oth«r  members  oi  tk  ntiiff  at 

the  Darlington  EHeotriotty  Work* are  to  "  I  allowanoM 

in  recognition  of  overtime  work«d  during  the  preceding  19  monthi 
in  oonneotlon  with  the  extenaiOoe.  cVllowanoea  are  alio  to  be 
given  to  three  of  the  oharge  enp/lneeri  In  recognition  of  the 
additional  work  performed  bj  then  daring  the  period  between  the 
resignation  of  one  of  the  oharge  englneera  and  the  appointment  of 
hi*  raooeeeor, 

After  a  stout  resistance  by  the  "eoonomietl  "  of  the  Morley  T.O. 
on  Wednesday  laat  week,  the  resolution  Increasing  the  aalary  of 
Mh.  .1.  E,  Mi. lis.  the  borough  electrical  engineer,  from  £225  to 
was  carried. 

Mk.  David  Tattebsall  has  resigned  hie  position  aa  engineer 
and  secretary  to  the  Ingleton  Electric  Lighting  iind  Power  Co., 
Ltd.,  and  la  taking  up,  Immediately,  the  prist  of  mains 
engineer  with  the  Elndhead  and  District  Electric  Light  Co.,  Ltd. 
Mr.  VV.  (!.  Burst,  late  chief  assistant,  Heokmondwike  Eleotrioity 
Supply  Station,  has  been  appointed  to  take  up  the  post  vacated  by 
Mr.  Tattereall 

Mu.  R.  W.  Kr.iT/.  has  been  appointed  chief  assistant  electrical 
engineer  at  the  Wimbledon  electricity  works,  at  a  salary  of  £225 
per  annum. 

ME.  E.  WOOLGAB,  of  Paisley,  and  Mb,  .1  S.  Gibson,  of  Dews- 
bury,  have  been  appointed  engineerB-in-charge  at  the  Tunbridge 
Wells  electricity  works. 

The  Marylebone  Electric  Supply  Committee  have  authorised  the 
payment  of  a  special  bonus  of  £10  to  Mr.  Ratclii'I'E  (generating 
station  foreman)  for  workin?  a  very  large  amount  of  overtime, 
during  practically  the  whole  of  the  year,  in  consequence  of  the 
plant  extension  scheme. 

The  salary  of  Mu.  Corson,  as  city  electrical  engineer  and  acting 
general  manager  of  the  light  railways  undertaking  at  Gloucester, 
is  to  be  increased  by  £100  a  year  as  from  the  date  of  his  taking 
over  the  management  of  the  light  railways. 

Tramway  Officials.  —  The  Manchester  Corporation 
Tramways  Committee  has  decided  to  recommend  the  Council  to 
appoint  Mk.  Henry  Mattinson,  now  permanent-way  engineer, 
chief  civil  engineer  of  the  department,  at  the  salary  of  £500  per 
annum,  and  to  enter  into  an  arrangement  with  him  under  which 
he  is  to  agree  to  remain  in  the  service  of  the  Corporation  for  a 
period  of  four  years  from  January  1st,  l'JU.  Mr.  Mattinson's 
salary  is  to  be  increased  on  January  1st,  1915,  to  £525  ;  in  19 10  to 
£550;  and  in  1917  to  £600,  which  is  to  be  the  maximum  salary 
for  the  position. 

General. — We  have  received  a  picture  postcard  from 
the  Maruzen  Co.,  Ltd.,  of  Tokio,  Japan,  with  good  wishes  for  1914, 
which  we  heartily  reciprocate. 

The  Financial  Times  states  that  Mr.  H.  J.  S.  Heather,  for- 
merly of  the  "  Corner  House  "  staff,  has  been  appointed  Professor 
of  Electro  technics  of  the  South  African  School  of  Mines. 

Mr.  Roland  De  Ville,  who  has  for  nine  years  been  a 
member  of  the  staff  of  Messrs.  Siemens  Dynamo  Works.  Ltd., 
Stafford,  and  who  is  having  to  take  up  a  position  with  Messrs. 
Wrigley,  of  Smethwick,  has  been  presented  by  the  office  staff  with 
a  dressine  case,  and  by  the  works  employes  with  a  suit  case. 

The  Globe  states  that  Mr.  W.  T.  Smith,  who  has  been  connected 
with  the  Post  Office  Telegraph  service  for  ii  years,  will  shortly  retire 
from  the  position  of  traffic  manager  of  telegraphs  at  St.  Martin's- 
le-Grand. 

Obituary. — The  death  occurred  suddenly  on  Friday  last 
of  Mr.  E.  A.  Lazarus  Barlow,  who  was  a  director  of  the  Anglo- 
Argentine  Tramways  Co.,  Ltd.,  and  was  interested  in  a  number  of 
other  well-known  electrical  companies,  these  including,  according 
to  the  Finini'ial  Times,  the  British  Thomson- Houston  Co.,  Ltd.,  and 
the  Chatham  and  Dublin  Electric  Tramway  Companies. 

The  Review  of  the  Mirer  Plate  reports  the  death  of  Mr.  B.  W. 
Bayliss,  superintendent  of  the  United  River  Plate  Telephone  Co., 
which  ooourred  on  December  15th,  of  typhoid  fever.  Mr.  Bayliss 
had  only  been  in  the  country  a  few  years.  He  was  35  years 
of  age. 

The  death  occurred  on  January  7th  of  Mr.  Samuel  Potts, 
who  had  held  the  position  of  electrician  at  the  establishment 
of  Messrs.  Boots,  Ltd.,  chemists,  at  Nottingham.  He  was  only 
32  years  of  age. 


NEW    COMPANIES    REGISTERED. 


Waygood  Lifts  (South  Africa),  Ltd.  (133.322).— This  com- 

pany  was  registered  on  January  10th,  with  a  capital  of  £10,0(0  in  £1  shares,  to 
take  over  the  business  carried  on  by  R.  Waygood  «  Co.,  Ltd.,  in  "ouih  Afrioa, 
to  carry  on  the  business  of  manuf-eturers,  constructors  and  tuppliert*  of.  and 
dealers  in,  lifts,  elevators,  cranes,  hoists  and  lifting  and  hauiii  g  machinery, 
contractors,  etectrictans,  electrical,  mechanical,  hydraulic  and  general 
engineers.  Ac.  The  subscribers  (wiih  one  share  each)  ate  :  — H.  Harm-worth, 
66.  Lewi-ham  High  Roari,  B.E.,  ergineer;  L.  W.  R  Grter,  IS,  Tysr n  Road, 
Foresr  Hill,  8.E..  director.  Private  company.  The  number  of  directors  is 
not  to  be  lees  than  two  or  more  than  seven;  the  first  are  H^nry  Claude 
Walker  (chairman),  H.  Haimsworth.  D.  W.  R.  Green  and  Henry  Cecil 
■Walker.  Registeied  by  Bristows,  Cooke  &  Carpmae),  1,  Copthall  Buildings. 
E.G. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 

South  African   Lighting'  Association,  Ltd.— Particulars  of 

410,000  dtbentures  created  May  i7th,  1918,  filed  pursuant  to  8eo.  93  (3)  of  the 
Companies'  (Consolidation)  Aot,  1908  :  the  amount  of  the  present  issue  being 
£'8,000  (renewals).  Property  charged:  The  company's  undertaking  and 
property,  subject  to  first  charge  for  £20,000.    No  trustees. 


Bl*ctro»FI*l   MeH  Co.,   Ltd.     Particular*  of    . 

onnt   il 

416,000,     I'"  i 

ami  fuuirr,  Inolodlng  uncalled  oeplial,  witln,m  p<i  <«*«• 

in   ,li  ,i,    ii.    I     lorill    ll.Ol  Q,    lli'i  '!•->.->.  ».'  (Blot 

Um  bolder!  oi  two  thirds  uf  the  outstanding; 

Davll  ii  Clark,  Ltd.     A  mnnorandam  or  satisfaction 
on  December  IBib,  1913,  of  deb.  dafc  no*  z.ow;  is., 

Penuunbaco  Tramwayi   sod   Power  <<>.,  Ltd.    I 

abet  IHih,  1018,  of    1' 1 00,000  d  obi  .part  of  a  series  of  which  particulars 
have  already  boon  filed. 

I  Dlt6d   Electric  TtmiiHiiv*   «»f   Monto  Video,    Ltd.— Issne* 

from  May  16  b  to  Ootobai  BUI,  I  f  £50,000  dob.  stock,  and  from  November  13th, 
101!).  to  Januaty  r.th,  1914,  of  £10,010,  dob.  stock,  parti  of  a  series  of  which 
particulars  have  alnady  been  filed. 

FootH  Cray  Electricity  Supply  Co.,  Ltd.— Ima  on  December 

22nd,  1918,  of  £260  dobs.,  pait  of  a  series,  of  which  particulars  have  already 
been  filed. 

Itritish  Prometheus  Co.,   Ltd.— Iceue   on    December    I sth. 

1913,  of  £300  debs.,  part  of  a  series  of  which  particulars  have  already  been  filed. 
J.  B.  Saunders  ii  Co.,  Ltd.  (I  li', 037).— Capital.  £20,000   in 

£1  shares  (6,000  "A  "  and  14,000"  B").  Hcturn  dated  December  10th,  1013; 
6,000 "A"  and  12,0<)fl  "  B"  shares  taken  up;  £18,0C0  considered  as  paid. 
Mortgages  and  charges  :  Nil. 

Isle  of  Thanct   Electric  Tramways  Co.,  Ltd.  (49  978).— 

Capital,  £300,000  in  £5  shares  |3J,000  pref.  and  30,000  ord.).    Return  dated 

December  18th,  1913;  all  shares   taken  up;  £5  per  share  called  np  on  the 

pref.;  £15(>.0()0paid  ;  £150,000  considered  as  paid  on.the  ord.  Mortgages  and 
charges:  £192,000. 

Naylorgraph,  Ltd.— Debenture,  dated  December  30th,  1913,  to 
secure  £500,  charged  on  the  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital  (if  any).  Holder :  J.  M.  Hunt,  Fairlawn, 
Park  Road,  Southborougb,  Kent. 

Larne    Electric    Light    Works,    Ltd.    (46.962).  —  Capital, 

£4.000  in  £1  shares  (500  pref.).  Return  dated  November  19th,  1913.  500  pref. 
and  3,500  ord.  shares  taken  up.  £500  paid  m  the  pref.  £3,500  considered  as 
paid  on  the  ord.    Mortgages  and  charges  :  £2,700. 

Lithanode,    Ltd.    (formerly    Longstreth'e.    Ltd.)    (fi 4  823). — 

Capital,  £3,000  in  £1  shares.  Return  dated  November  17th,  1913.  2,775  shares 
taken  up.  £2,310  paid  (including  £65  on  225  forfeited  shares).  £500  con- 
sidered as  paid  on  500  shares.    Mortgages  and  charges  :  £1,700. 

Juga  (Nigeria)  Tin  and  Power  Co.,  Ltd.— Debenture  dated 

January  6th,  1914,  to  secure  £4,000  charged  on  60  tons  of  block  tin  at  com- 
pany's mine  in  Nigeria,  or  in  course  of  transit  to  England.  Holders :  P. 
Bright,  641,  Salisbury  House,  London  Wall,  E.C. ;  and  H.  Scipio  Reltlinger, 
60,  London  Wall,  E.C. 


CITY    NOTES. 


German  Electrical  Companies. 

The  Continental  Telegraphen  Compaq/tie,  of  Berlin,  after  deduct" 
ing  general  expenses  and  making  provision  for  depreciation, 
reports  net  profits  of  £0,380  in  the  year  ended  with  September 
30th,  1913,  as  contrasted  with  £6,360  in  the  preceding  12  months. 
It  is  intended  to  distribute  12  per  cent.,  being  the  same  rate  as  in 
1911-12,  on  share  capital  of  £50,000. 

The  liquidators  of  the  E.  H.  Geist  Elektrizitats  GeselUchaft,  o, 
Cologne,  whose  works  were  rented  by  the  Colonia  Electricity  Co, 
on  January  1st,  1912,  report  that  the  receipts  in  1912-13  were 
solely  derived  from  the  rent  paid.  The  final  result  for  the  year 
was  a  further  loss  of  £1,000,  which  was  defrayed  out  of  the  reserve 
fund,  and  the  deficiency  carried  forward  remains  at  £24,000.  The 
option  of  purchase  held  by  the  Colonia  Co.,  which  is  constantly 
well  employed,  still  has  a  currency  until  the  end  of  1916. 

The  Fabrik  Isolierter  Drahte  zu  Elektrixchen  Zwecken,  of  Berlin, 
which  reports  an  increased  turnover  in  1912-13,  earned  gross 
profits  of  £52,000,  as  compared  with  £50,000  in  the  previous  year. 
After  allocating  £7,000  to  depreciation  as  against  £6,500,  and 
allowing  for  other  charges,  the  accounts  exhibit  net  profits  of 
£31,100,  as  contrasted  with  £30,600  in  1911-12.  A  dividend  of 
13  per  cent,  has  been  declared  on  share  capital  of  £175,000,  being 
the  same  rate  as  in  1911-12. 

The  Siemens  Elek'rixehe  Betriebe  A.G.,  of  Berlin,  which  own 
electricity  supply  works,  and  are  also  interested  in  others  as  well 
as  in  tramways  initiated  by  the  Siermns  group,  record  pros*  profits 
of  £91,000  in  1912-13  on  a  nhare  o-.pital  of  £875,000  and  loans  of 
£1,053,000.  The  net  profits,  after  meeting  interest  charges  and 
general  expense*,  depreciation  (£19,000),  and  allocation  to  renewal 
fund  (£10.000),  amount  to  £33  000,  as  c  ntrasted  with  £35,000  in 
1911-12.  It  is  intended  to  pay  a  dividend  of  6i  per  cent.,  as  in 
each  of  the  three  preceding  years. 

The  Bergmarm  EtettrvritaU  Untemehmungen  A.6 ,  of  Berlin, 
the  subsidia  y  formed  three  or  four  jears  ago  to  finance  the 
electrical  enterprises  of  the  Bergmi.nn  Electricit>  Works  Co.,  earned 
gross  profits  of  £6,800  in  the  third  a  e»r  which  ended  on  June  30th. 
1913.  As  this  amount  fails  to  meet  the  wh.  le  of  the  general 
expenses  the  year  has  closed  with  a  loss  of  £  1,000,  thus  increasing 
the  debit  balance  to  £36,000  on  a  paid-up  share  capital  of  £300,000. 
It  was  stated  some  time  ago  by  the  parent  company  that  the 
scope  of  the  subsidiary  woold  be  limited  to  the  completion  of 
transactions  which  were  then  in  hand. 

The  Ehrinitchc  Sckuch-rt  Geselhcha't  fur  Elebtrifche  Industrie, 
of  Ma  nnheim,  which  owns,  or  is  otherwise  financially  interested  in,  a 
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number  of  supply  works  and  tramways,  states  that  the  company's 
own  undertaking's  experienced  a  normal  development  in  1912-13,  and 
the  business  was  further  extended.  The  gross  profits  amounted  to 
£128,000,  as  compared  with  £79,000  in  1911-12.  After  defraying 
general  expenses,  interest  charges,  and  placing  £38,000  to  depre- 
ciation and  reserve  funds,  as  against  £31,000,  the  accounts  indicate 
net  profits  and  balance  forward  of  £56,000,  as  contrasted  with 
£29,000.  A  dividend  at  the  rate  of  8  per  cent,  has  been  declared, 
as  compared  with  7J  per  cent,  on  less  capital  in  1911-12. 


Anglo-American  Telegraph  Co.,  Ltd. — The  directors 

have  declared  the  following  dividends  to  the  close  of  1913,  viz. : — 
A  balance  dividend  of  £1  10a.  per  cent,  upon  the  ordinary  con- 
solidated stock  for  the  year;  a  balance  dividend  of  £1  10s.  per 
cent,  upon  the  preferred  stock  for  the  year  ;  a  first  and  final  divi- 
dend of  £1  10s.  per  cent,  upon  the  deferred  stock  for  the  year  ;  all 
payable  on  January  31st  next,  less  income-tax.  The  above  divi- 
dends, together  with  those  already  paid,  will  amount  to  £3  15s.  per 
cent,  on  the  ordinary  consolidated  stock,  £6  per  cent,  on  the  pre- 
ferred stock,  and  £1  10s.  per  cent,  on  the  deferred  stock  for  the 
year. 

Japan. — Several  more  reports  of  Japanese  electrical 
undertakings  have  just  been  issued.  The  Kyushu  Electric  Co.  is 
paying  a  dividend  of  1 1 J  per  cent,  for  the  last  half-year,  an 
increase  of  i  per  cent,  over  the  previous  six  months.  The  report 
of  the  Hakodate  Water-Power  Co.  shows  a  net  available  profit  of 
£11,808;  of  this  sum  £1,568  is  being  placed  to  reserve,  £890 
devoted  to  the  directors  and  auditors,  while  £6,625  is  being  dis- 
tributed to  the  shareholders  in  the  form  of  a  10  per  cent,  dividend, 
leaving  a  small  balance  to  be  carried  forward. 

Dublin  United  Tramways.   Ltd. — According   to  the 

Financial  Times,  the  directors  recommend  a  dividend  at  the  rate  of 
5  per  cent,  per  annum  on  the  ordinary  shares,  making  a  distribu- 
tion for  the  year  at  the  rate  of  5£  per  cent.,  allowing  £7,000  for 
renewals  of  rails  and  £5,000  for  renewal  of  cars,  leaving  £9,957  to 
be  carried  forward.  This  represents  a  fall  of  i  per  cent,  in  the 
dividend  for  the  year,  and  the  appropriations  to  reserve  and  carry 
forward  are  also  considerably  down. 

Consolidated  Diesel  Engine  Manufacturers.  Ltd. — 

The  Shareholders'  Committee's  investigation  of  affairs  having 
taken  longer  than  anticipated,  a  circular  has  been  issued  deferring 
until  the  end  of  the  month  the  meeting  which  was  to  have  been 
held  on  Wednesday  last.  Definite  recommendations  respecting 
the  future  of  the  company  will  then  be  brought  forward. 

Direct  lotted  States  Cable  Co,,  Ltd.— An  interim 

dividend  of  2s.  per  share,  less  income-tax,  being  at  the  rate  of 
4  per  cent,  per  annum,  for  the  quarter  ending  December  31st,  1913, 
is  payable  on  and  after  3 1  st  inst. 

Stock  Exchange  Notices, — The  Committee  has  ordered 
the  undermentioned  to  be  quoted  in  the  Official  List  : — 

Bell  Telephone  Co.  o[  Canada,  Ltd.— Further  issue  of  $0,2EO,000  6  per  cent, 
bonds,  1925. 

Electrical  and  Industrial  Investment  Co..  Ltd.— £100,000  41  per  cent, 
debenture  stock. 

Canada. — According  to  the  Canadian' Electrical  News, 
the  Merchants  Light,  Heat  and  Power  Co.,  of  Quebec,  have  sub- 
mitted to  the  local  Legislature  a  by-law  to  amend  their  charter  by 
increasing  their  capital  from  $800,000  to  $3,000,000. 

Kaministiquia   Power  Co. — A  dividend  of    H   per 

cent,  for  the  quarter  ending  January  31st  has  been  declared  on  the 
common  shares. 

France. — A  new  company  has  lately  been  formed  in 
Paris  (8,  Rue  Volney),  with  the  title  La  Societe  Industrielle  de 
rAccumulateur  Aloalin,  and  a  capital  of  £24,000. 


STOCKS    AND    SHA&ES. 


Tuesday  Evening. 
The  promise  of  stronger  markets  which  ushered  in  the  new  year 
has  been  fairly  well  maintained  up  to  the  present,  and  the  Stock 
Exchange  as  a  whole  is  doing  a  little  more  bminess  than  it  was  at 
the  end  of  1913.  The  serious  trouble  in  South  Africa  in  connec- 
tion with  the  railway  strike  has  had  little  effect  upon  markets,  so 
slender  is  the  public  interest  taken  in  South  African  mining 
matters  at  present.  It  is  hoped  there  will  be  a  further  reduction 
in  the  I  lank  Rate  before  long,  and  the  prospect  of  money  becoming 
utill  cheaper  suffices  to  buoy  the  price  of  Consols  and  of  the  many 
new  issues  which  have  recently  flooded  investment  markets. 


There  is  a  better  tone  in  English  Electricity  Supply  shares. 
Several  good-sized  orders  to  buy  the  leading  shares  have  come  in 
during  the  past  few  days,  and  in  one  or  two  cases  the  ordera  could 
not  be  satisfied  straight  away,  so  small  is  the  amount  of  floating 
supply  at  present.  With  the  prospect  of  the  electric  light 
merger,  shareholders  in  the  best  companies,  of  course,  will  not 
part  with  their  shares  for  the  time  being,  so  that  any  extra 
demand  has  a  pronounced  effect  upon  the  market,  although  it 
does  not  follow  necessarily  that  quotations  will  be  put  up,  for 
obvious  reasons. 

Shares  in  demand  at  present  are  St.  James',  Bromptone,  West- 
minsters and  Metropolitans.  Citys  are  very  quiet,  and,  with  the 
return  of  Mr.  Pierpont  Morgan  to  the  United  States,  possibly  the 
market  in  them  will  remain  quiescent  for  the  time  being.  Soon 
the  companies  will  be  declaring  the  dividends  for  the  second  half 
of  their  year ;  and  there  is  some  little  discussion  going  on  as  to 
whether  there  is  likely  to  be  any  improvement  in  the  distributions 
as  compared  with  those  of  a  year  ago. 

The  Railway  market  has  slipped  back  into  a  lethargic  state,  and 
had  it  not  been  for  the  Undergrounds,  the  movements  for  Beveral 
days  past  would  have  proved  very  uninteresting.  Metropolitans 
and  Districts  have  been  good,  though  the  prices  came  back  sharply, 
and  show  losses  on  the  week.  The  Metropolitan  Railway  will 
declare  its  dividend  on  January  29th,  and  the  District  is  expected 
to  make  its  announcement  a  bo  tit  the  same  time  or  a  little  earlier. 
A  year  ago,  the  Metropolitan  paid  \l  per  cent.,  making  1|  per 
cent,  for  the  year,  and  it  is  expected  to  do  rather  better  this  time, 
though  the  dealers  are  chary  of  making  any  confident  estimate. 
The  London  and  Suburban  issues  are  fairly  well  maintained,  but 
in  these,  as  in  other  domestic  traction  issues,  business  is  meagre 
and  public  interest  slack.  Underground  Electric  Incomes  have 
again  advanced.  London  Electric  Railway  Debenture  Btock  rose 
2,  and  London  United  Tramways  Debenture  improved  a  point. 

Mexico  and  Brazil  continue  to  be  severe  thorns  in  the  side  of  the 
Stock  Exchange,  and  the  securities  of  practically  everything 
connected  with  those  two  countries  are  the  reverse  from  steady. 
Mexican  Light  and  Power  Common  shares  fell  to  36  and  recovered 
to  40.  but  the  Preferred  dropped  6  and  failed  to  rally,  while  the 
Second  Mortgage  bonds  shed  4i  points  on  the  top  of  their  previous 
slump.  Lively  movements  have  been  taking  place  in  the  price  of 
Mexico  Tramways.  Down  to  62  and  up  to  68  on  the  same  day, 
they  have  since  returned  to  the  neighbourhood  of  66,  developing 
rather  more  steadiness  at  that  level.  General  Huerta  is  supposed 
to  have  given  an  undertaking  that  private  property  shall  be 
respected,  this  announcement  referring  more  particularly  to  the 
tramway  company,  but  it  is  pointed  out  that  the  best  intentions  of 
a  commander  in  charge  of  a  gang  like  the  Mexican  Army,  may  not 
admit  of  fulfilment,  and  the  Mexican  Railway  Company  baa 
already  suffered  some  slight  damage.  Monterey  Debenture  is  5 
points  lower  at  52i  ;  while  Pachuca  Debenture  has  suffered  severely, 
too,  falling  back  to  72J. 

Montreal  Light  and  Power  shares  are  3  points  higher,  but  this 
section  is  dull  as  a  whole,  and  there  are  falls  in  the  bonds  of  the 
Electric  Light  Company  of  Cochabamba.  and  the  Electric 
Development  of  Ontario.  British  Columbia  Electric  Railway 
stocks  are  flat,  the  report  coming  as  a  great  disappointment  to  those 
who  had  looked  for  more  expansion  in  the  company's  earnings. 
The  Deferred  stock  fell  6,  and  the  4  J  per  cent.  Vancouver  Deben- 
ture lost  4  points  at  98  ;  a  faint  recovery  occurred  in  the  Deferred, 
leaving  it  at  101. 

Brazil  issues,  of  whatever  kind,  are  mostly  under  a  cloud  ;  and 
depression  has  seized  upon  prices  in  the  markets  for  the  Govern- 
ment bonds,  municipalities,  and  utility  companies.  Brazilian 
Tractions,  however,  show  no  loss  on  balance.  Small  falls  have 
occurred  in  Rio  Janeiro  Tramway  bonds  and  Sao  Paulo  Debenture 
stock.  Para  Electric  Ordinary  shares  have  lost  another  10s.,  and 
the  Preference  have  failed  to  recover  from  their  heavy  fall.  On 
the  other  hand,  the  Argentine  group  is  better.  Anglo- Argentine 
Trams  First  Preference  improved  to  4 1.  Southern  Electric  of 
Buenos  Ayres  Debenture  stock  hardened  to  96,  a  rise  of  2.  Cape 
Electric  TramB  are  unaffected  by  the  South  African  troubles,  as  are 
also  Victoria  Falls  Power  Preference  shares.  Brisbane  Preference 
improved  a  trifle,  and  Auckland  Debenture  rose  a  point. 

In  the  Telegraph  market,  Anglo-American  Preferred  and 
Defeired  stocks  are  a  little  lower,  apparently  on  the  vague  idea 
that  the  Company's  arrangement  with  the  Western  Union  will 
have  to  be  modified,  in  view  of  the  way  in  which  various  American 
trusts  are  splitting  up  into  their  component  parts.  The  Eastern 
group  is  firm,  and  there  are  rises,  too,  in  Globe  Ordinary,  Great 
Northerns  and  West  India  and  Panama  shares.  The  last-named 
spurted  jffe  upon  buying  that  was  supposed  to  owe  its  inspiration 
to  America.  Marconis  have  lost  their  i  rise  of  lat-t  week.  Oriental 
Telephones  at  l^Jjare  &  harder,  and  New  York  Telephone  bonds 
further  improved  upon  their  rise  of  last  week. 

The  Manufacturing  group  is  steady,  with  the  exception  of 
Castner  Kellnere,  which  fell  i  upon  realisations  by  those  who  were 
waiting  for  the  deduction  of  the  dividend  and  bonus  before  they 
sold.  British  Insulated  shares  followed  up  their  rise  of  7s.  6d.  by 
a  similar  improvement,  which  carried  the  price  to  8j.  Willansand 
Robinson  Preference  gained  3  points.  Babcocks  are  a  shade  better, 
undisturbed  by  the  discussions  current  as  to  the  advisability  of 
reducing  naval  expenditure.  The  Rubber  share  market,  after 
being  firm,  gave  way  a  trifle  upon  a  shaving-off  of  id',  from  the 
price  of  the  raw  stuff,  which  brought  about  dulness  in  the  leading 
shares  and  checked  the  little  demand  to  cheer  the  market  which 
was  inaugurated  at  the  New  Year.  Later,  however,  more 
resiliency  was  displayed,  and  many  of  the  leading  shares  improved 
by  reason  of  the  Mincing  Lane  sales  on  Tuesday  realising  better 
prices  than  had  been  expected. 


SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.     HOME. 


Bath  Trams,  Pref.  Ord 

Do.    6  %  Prof 

Do.     14%  Deb 

Brit.  Kleo.  Trao.,  6  %  Pn4, 
Do.        Do.  Defcrri-il 

Do.        Do.  6%  Cum.  Pr'F. 

7  %  NonCum.  Pr'f. 
6%Porp,  Dob.     .. 
1  )n.  1 A  %  2nd  Dob. 

Central  London  Railway,  Old. .. 
Do.    Otd.  Assented 

Prof 

( 1  id.  Assonted 

Def 

Gtd.  Assented 

4  %  Dob 

City  &  8.  London,  5%  Pref.,  1991 
Do.        Do.  1896      .. 

Do.        Do.  1901       .. 

Do.        Do.  1908      .. 

Do.    4%  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.    . . 
London  and  Suburban,  Ord. 
Do.  Do.    5  %  Cum.  Prof. 

Do.  Do.    44  %  1st  Deb.  . . 


Do. 
Do. 


Do. 
Do. 
Dc. 
Do. 
Do. 


Stork 

Share. 

for 

1 

1913. 
Nil 

1913. 

1 

B 

6 

100 

44 

44 

11)11 

IIKI 

100 

r, 

li 

UK) 

B 

100 

5 

6 

100 

44 

44 

100 

a 

8 

100 

4 

100 

4 

4 

100 

4 

100 

a 

100 

4 

100 

4 

4 

100 

5 

B 

100 

6 

B 

100 

5 

5 

100 

6 

5 

100 

4 

4 

1 

6 

6t 

100 

H 

44 

5 

!t 

100 

4 

4 

100 
1 
1 

5 

5 

5t 

ino 

44 

44 

Closing 

Rise 

Present 

Quotations 

+  or 

Yield 

Jan.  ISttai 

Pall 

11.0. 

£  s.  d. 

Pi 

70  -  76 

Nil 
6    8    0 

6    0    0 

1-2  —  It 

t  4 

44-     6 

87  —  90 

6  13    4 

62  —  65 

I    9    1 

9'i  —  «r> 

6    5    6 

77  —  80 

5  12    6 

mi  —  i;i 

1 

4  13    9 

82  -r  84 

4   If,     B 

70  —  76 

5    6    8 

82  —  B4 

1  15     8 

60  —  66 

8     17 

78  —  80 

5    0    0 

97  —  99 

4    0  10 

96  —  98 

6    2    0 

96  —  98 

6    2    0 

95  —  97 

6    3     1 

98  —  95 

-1 

5    5    0 

89  -  91 

4    8    0 

4-     I 

8    0    0 

66  —  71 

6    6    9 

2  —    24 

+  i 

6    0    0 

71  —  76   xd 

5    6    3 

77  —  81 

+  2 

6    8    5 

i\~      & 

6  is    9 

72  —  77   xd 

6  17    0 

London  Eleo.  Railways,  4  %  Deb, 

London  United  Trams,  4  %  Deb, 

iitan  Railway  Consol.  .. 

I "'.    Surplus  Lands 

1  %  Dob 

Do.    8}  %  Prof 

Do.    IM  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4  %  Dob 

Do.    4  %  Prior  Lien 

Do.    44%  First  Pref 

Do.    8J  %  Gtd 

Metro.  Klcc.  Trams,  44  %  Deb, 

Do.    6  %  Deb 

Potteries,  Ord 

Do.    6  %  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref, 

Do.    4  %  Deb 

Underground  Eleo.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Dob. 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding).  Ord. . . 

Do.    6  %  Pref 

Do.    44  %  Deb 


Btock 

lilvM.-n.lK 

Bhare. 

. 

1912. 

1918. 

100 

4 

4 

100 

4 

4 

11*1 

1| 

1*1 

100 

2 

•l]\ 

100 

84 

111 

100 

83 

rX 

100 

H 

si 

100 

Nil 

100 

6 

6 

100 

4 

4 

100 

4 

4 

100 
100 

3 

44 

100 

44 

44 

100 

1 

6 
84 

6 

1 

5 

5 

100 

1 

44 
6 

St 

100 

4 

4 

10 

!/• 

100 

ill 

6 

100 

44 

44 

100 

6 

6 

5 

Nil 

6 

3 

4 

100 

44 

44 

Clotlng 

RIM 

Fall 

90  —  02 

+  a 

41 

-i| 

CK  -  60 

83-86 

78  —  80 

78  —  78 

+  1 

31  -  814 

-  4 

183  -U6    xd 

90  —  62    xd 

94  —  96 

81—88 

74  —  76 

80  —  84    xd 

86  —  86 

8-     £ 

66  -  70   xd 

84-    84 

li-     li 

+*, 

112  -114 

98  —  100  xd 

-1 

9U—  924 

+  14 

81=4* 

79  —  84 

•• 

p.o. 


£  ..  d 

I     7 

8  11     I 
4   11     I 
4     2 
4    7    1 

4    0    I 
Nil 


8    0 

6  14 
Nil 


4    10     0 

Nil 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.-COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    44  %  Deb 

Do.    6  %  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Blec.  S.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    5  %  2nd  Deb 

Brazilian  Traction,  Light  and  I 
Power ) 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref. 

Do.    4i  %  1st  Mort.  Deb. 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4}  %  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Eleo.  Trams 

Do.    6%  A  Deb 

Do.    6%BDeb 


6 
5 

a 

a 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

5 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

6 

6+ 

6 

a 

8 

6 

5 

5 

100 

44 

n 

100 

8 

100 

6 

6 

100 

6 

6 

40 

44 

44 

100 

44 

44 

100 

■If 

l 

6 

74 

5 

5 

B 

100 

44 

44 

1 

5 

5 

5 

6+ 

5 

100 

4 

4 

100 

6 

6 

$1000 

6 

5 

1 

Nil 

100 

6 

6 

100 

3 

42—  5 

+A 

5 10  0 

4A-  4/,  xd 
89  —  91 

6    3  11 

+  1 

4     8    0 

9-t  —  98    xd 

4  11  10 

974—  99* 

5    0    6 

100  — 1C3   xd 

+  4 

4  17     0 

11  -  114 

5    4    4 

92  —  94    xd 

4  16    9 

95  —  98   xd 

5    2    0 

83  —  85 

7     1     2 

7|-    li 

5    3    8 

41-    B| 

4  13    0 

96  —  99   xd 

4  11    0 

99  —108 

—5 

7  15     4 

99  —103 

-3 

6  16    6 

99  —103 

-24 

4  17    0 

98  —101 

4    9    1 

96  —100 

-4 

4  10    0 

91  —  94 

—1 

4  10    0 

6-64 

5  15    5 

4j  —    6J  xd 

4  17    7 

95  —  98 

+2 

4  11  10 

61-    4 

6  19    0 

4  10  11 

91  —  96   xd 

4    3    4 

88  —  92 

5    8    8 

944—  984 

6    16 

0-    A 

Nil 

86  —  90 

5  11    1 

10  —  20 

Nil 

La  Plata  Elec.  Trams,  Ord. 

Do.     Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5  %  Deb 

Madras  Elec.  Tr.,6%  Cum. Pref. 
Elec.  Tr.  (1H04),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  BondB     . . 

Do.    6%  Bonds 

Para  Elec.  Hlys.  &  Lt.,  Ord.      .. 

Do.     6%  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elee.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
6  %  Bonds  J 

Do.     6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  1 
5  %  1st  Deb.  } 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  .. 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  4J  %  Deb. 


1 

1 

4?d. 

6 

1 

6 

6t 

1 

6 

6 

100 

5 

5 

5 

6 

6 

100 

5 

6 

100 

5 

6 

$1000 

5 

5 

$100 

7 

7 

6 

5 

100 

B 

« 

5 

10 

lot 

5 

« 

6 

100 
1 

6 

54 

5 

5 

6 

6 

100 

44 

44 

5 

5 

100 

5 

6 

$600 

6 

6 

1C0 

5 

5 

100 

5 

6 

5 

7 

7 

6 

6 

6 

100 

6 

5 

100 

44 

44 

934-  954 
H-  11 
5  —    64  xd 

944—  96J  *d 

97  —  99   xd 

89  -  91 

96  —  99 

86  —  90 

95  —  97 
43-     4| 

934—  96j 

96  -  97 


«    0 
4    7 


6    2    0 

5  1    6 
10  15    4 

6  6     7 

7  18    0 
9     1  10 


5    4 


4  13  3 

4  19  0 

5  10  0 

6  1  0 
5  11  1 

5  8  1 

7  8  7 

6  17  1 
6  8  8 
4  12  9 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.- HOME. 


Bournemouth  &  Poole,  Ord. 

Do,    44%  Pref 

Do.    8eoond6%Pref 

Do.    44  %  Deb.  Stock 
Brompton  &  Kensington,  Ord.  . . 

Do.    7  %  Cum.  Pref 

Central    Electrio  Supply,  4  %] 

Guar.  Deb.  j 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Prof 

Do.     "  City     Undertaking  "  I 
44  %  Cum.  Pref.  J 

Do.    Do.    4%  Deb 

Chelsea,  Ord.  

Do.    4J%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  01  Loudon,  Ord.  .. 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    4*  %  Second  Deb, 
Edmandson's,  Ord.  .. 

Do.    6%  Cum.  Pref 

Do.    6  %  Nou-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.    .. 
Folkestone 

Do.     6%  Cum.  Pref 

Do.    44%  First  Deb 


6 

UK) 


100 

6 

Stook 

10 

10 

Stock 

100 

10 

10 

Stock 

Stook 

£3 

5 

5 

100 


£  1.  d. 

9  —  10 

4  14    9 

84-    94 

6    0    0 

10  —  104 

5  14    3 

93  —  t6  xd 

4  13    9 

81—    94 

+  J 

5    8     1 

8i—    8| 

4    0    0 

90  —  93 

4    6    0 

44—    6 

6    0    0 

4—44 

5    0    0 

34-     4  xd 

5  12    6 

90-92 

4    8    0 

i$-    6J 

4  17    7 

95  -  98 

+  1 

4  11    9 

164-  174 

5    2  10 

13        14 

4    5    9 

114       118  xd 

4    4    9 

974-  99£xd 

4  10    6 

llf-   12i 

4  18    0 

11J-   12 

5    0    0 

101  —103  xd 

4    7    6 

98  -  101 

4    9    1 

fE:f 

Nil 

-4 

7    6    5 

81  —  84 

+  1 

5    7    2 

43-    4| 
41-     4| 

6    3    1 

5    2    7 

89-91 

4  19    0 

Hove 

Kensington  &  Knightsbridge,  Ord 

Do     4  %  Deb 

Kent  Elec.  Power,  44  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.  4  %  First  Mort.  Deb.  . . 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    4*  %  First  Mort.  Deb.    . . 

Do.    34  %  Mort  Deb 

North  Metropolitan  Power  Sup-  ) 

ply,  6  %  Mortgages  (Red.)  J 

Notting  Hill,  6%  Non-Cum.  Pref, 

Oxford  

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    34  %  Deb 

South  London,  Ord. 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref,  . . 

Do.  44%  First  Deb.  Stock  .. 
Urban,  Ord 

Do.    5  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


5 

8 

6 

8 

Stock 

4 

Stock 

44 

3 

2| 

5 

6 

Stock 

4 

6 

4 

5 

44 

Stock 

4* 

Stock 

34 

100 

6 

10 

6 

5 

7 

5 

10 

6 

7 

100 

84 

4 

64 

100 

5 

1 

7 

100 

Nil 

£3 

5 

s: 

100 

u 

6 

10 

5 

44 

90  -  92 
76  —  80 

li-   ii 

4j-  6i 
SO  —  99 
38-  8* 
41-     4| 

96  —  99 

7H  -  BS  xd 
100  -103 

9|-  lOjxd 
6-6* 
84-  9 
«8-  74 
82-85 
*I-     »i 

97  —  100 

fc  4 

84  -    87 

84-  9 
4H-    &A 


+   1 


4  17 

4  17 
4  7 
6  12 
4  12 
6  14 


4  14  9 
4  10  10 
4    5    6 

4  17  1 

5  14  3 

5  7  8 

6  11  1 
4  18  3 

4  2  4 
6  15  4 

5  0  0 
i  14  9 

4  13  u 

5  4     4 

6  3  6 
5  11  1 
4     6  10 


*  Unless  otherwise  stated,  all  shares  are  fully  paid.        t  Interim  Dividend.        t  8s.  Cash  and  2%  in  Funded  Certs. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRICITY    SUPPLY    AND    POWER -COLONIAL    AND    FOREIGN. 


Closing 

Rise 

Present 

Quotations 

+  or 

Yield 

Jan.  IStb. 

Fall 

p.o. 

54-    na 

8?-     8J 

5  11     7 

+   i 

5    8    0 

«-     Ft 
88*—  EOJ  xd 

4  17    7 

5    9    8 

102  -lt/7 

7    9    7 

11!)  -1-21 

6  12  11 

t7„-      8 

7  13    0 

91  —  93 

6    7    6 

88-90 

-4 

6  13    4 

91  -  94  xd 

5    6    5 

934—  954 

— ] 

6     4     8 

100J-102i'xd 

Nil 
11     5     8 

1  17    6 

11-     13 

101  -104  xd 

4  16    0 

63  —  66 

7  11     6 

88  —  48 

+  3 

9    6    0 

68  —  73 

-6 

0  11  10 

73  —  77 

-21 

6    9  10 

66  —  62 

-4J 

8    1    4 

Closing  Bite 
Quotations  +  or 
Jan.  13th.       Fall 


Present 
Yield 
p.o. 


Adelaldt,  6  %  Pre! 

Calcutta,  Ord 

Do.    6  %  Pref 

Calgary  Power.  1st  Mort.  Bds.  .. 
Canadian  G»n.  El.  Com 

Do.     7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5  %  Deb 

Elec.  Lt.  and  P.  of  Cochabamba,  I 

6  %  Bonds  I 

Eleo.  Supply  Victoria,  6  %  1st) 

Mort.  Deb.  J 

Elec.    Dev.    Ontario,    5  %    1st  1 

Mort.  Bonds  J 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Kaministiquia  Power,  6  %  G.  Bs, 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb.  . . 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexioan  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 

Do,    6  %  2nd  Mort.  Bonds    . . 


100 
9  00 
$100 


S500 
10/- 


$100 
$100 


Monterey  Rly.,  Light  &  Power,  1 

6  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal, ) 

5%  1st  Mort.  Bonds  J 

River  Plate,  Ord 

6%  Non-Cum.  Pref. 
5  %  Deb.  Stock 
Roy.  Elec.  Co.,  Montreal,  44  %  | 
1st  Mort.  Deb.  J 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    4*  %  Per.  Deb 

Toronto  Power,  44,  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  I 
1st  Mort.  Deb.  J 
Viotoria  B'alls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,) 
1st  Mort.  6  %  Gold  J 


100 
$100 

$500 

Stock 
Do. 
Do. 
100 
$100 
(500 
Stock 
Do. 
100 
1 
100 


1912. 

1918. 

6 

6 

9 

lOt 

5a 

6a 

10 

6 

6 

6 

5 

4* 

44 

64 

6t 

5 

6 

44 

44 

44 

44 

5 

5 

6 

6 

6 

6 

60  —  65 

219  -225 

10  —  20 

207  -217 
101  —106 

93  -lOOxd 

99  —101 
13*  —138 
1034—1054  xd 

96  -  98 

95  —  98 

87  —  89  xd 
108  -105 


i 


4  (.,   fl. 
9     1  10 


18  0 
K  18  2 
5    0    0 


4  14  9 
4  11  10 
4  11  10 

6  12    4 

7  2     0 

6  14    a 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6%  Pref 

Babcock  &  Wilcox 

Do.     Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  , . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref.  

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.     6  %  Prior  Lien  Deb. 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

fi 

ft 

1 

1ft 

14+ 

1 

6 

6 

1 

1 

6 

6 

100 

6 

6 

100 

6 

5 

6 

10 

8t 

5 

6 

fi 

100 

47 

a 

100 

4* 

3 

Nil 

100 

4 

4 

100 

6 

6 

1 

1 

2 

Nil 

100 

5 

6 

100 

44 

<! 

1C0 

4*. 

5 

15 

5+ 

5 

5 

5 

100 

44 

44 

1 

20 

■3 

100 

44 

1A- 

f4  - 
100  - 
2/- - 
8/--: 
4- 


101  - 


-      fxd 

1 

8  12    4 

8    0    0 

8 

+  A 

6    4    6 
4    8    6 

■    % 

6  12    6 

95  xd 

5    5     0 

-  87 

5  15    0 

-    9 

+  8 

5  11     1 

■    6i 

4  16    0 

102 

4    8    3 

-  96 

4  14    9 

-    1A 

Nil 

-  67  xd 

5  19     5 

103 

6  16    6 

3/- 

Nil 

8/6 

Nil 

•      1 

Nil 

-  80  xd 

6    5    0 

-  41 

+  >. 

11)  1!)     6 

-  27  xd 

16  13     4 

-  Hi 

6  13     4 

6Axd 

4  18     9 

88  xd 

4    8     6 

-  284 

-  A 

-107 

4     4     1 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid    . .        . . 

Do.    4  %  Deb 

Do.    6%  Second  Deb.  .. 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electrio,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &    Robinson,  4  %  1st 

Mort.     Deb 

Do.    B  4  %  Cum.  Pref. 


100 

5 

6 

1 

Nil 

1 

ft 

6 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

5 

6 

1 

5 

1 

7 

7 

10 

7 

7 

100 

6 

6 

10 

fi 

ft 

100 

4 

4 

6  ' 

15 

10+ 

6 

44 

44 

100 

44 

44. 

10 

74 

74 

10 

b 

R 

12 

20 

6+ 

100 

4 

4 

100 

4 

4 

100 

66  —  71  xd 

fi  f* 

1-    1, 

55  —  59  xd 

68  —  68 

4-     8 

H-   1A 
81-   7i 

92  —  94 

9g-  lOgxd 

88-93 

123—  134 

43—    6 

99  -101 

11  —  12  xd 

9  —  9|xd 

37  —  8» 

96  —  98  xd 

65  —  63 

51  —  Efi 

+  3 

0  10 

'2  2 
Nil 
Nil 
16  7 
7  1 
5  6 
11    9 


11     1 

10    O 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  '1  rust 
Anglo-American  Telegraph 

Do.    6  ■*  Pref 

Do      Def 

Anglo  -  Portuguese    Tel.,    5    %  1 
Mort.  Deb.  | 

Chili  Telephone 

Commei  cial  Cable,  Stlg.  4  %  Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.   India  Cable,  44  %  1 
Reg.  Deb.  / 
Eastern  Te  legrapb,  Ord.  Stock 

Do.    84  %  Pref.  Stock 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    fi  %  Pref 

Great  Northern  Telegraph 
Indo  European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

44  ; 

Stock 

6 

6 

$10) 

8 

8 

Sit  00 

4 

4 

Stock 

3 

3 

Do. 

fi 

fi 

Do. 

30/- 

1C0 

5 

6 

5 

8 

Stock 

4 

4 

10 

6 

6+ 

10 

10 

10 

6 

4 

4 

5 

10 

10 

4 

4t 

100 

44 

44 

Stock 

7 

7 

Do. 

34 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

«t 

10 

6 

6 

10 

20 

6t 

25 

13 

6t 

$100 

6 

6 

$100 

4 

4 

6J- 
93  - 

124  - 
87  - 
63  - 

1(6  - 
2*i- 

102  - 

iJr 
77J- 

8  - 
14j- 


61- 

: .c,  - 


7t4- 


n 

8  13    4 

06 

+  4 

6     4    0 

127  xd 

6    6    0 

90  xd 

4     9    0 

C6 

4  11     0 

106 

-1 

6  13    2 

24J 

-i 

6    18 

104 

4  16    2 

7ft 

5    6  10 

191 

-  4 

5    0    6 

9 

6  13    4 

154 

6    9    0 

b| 

5    6    8 

i\ 

6  18    0 

6| 

5  18    6 

98  xd 

4  11  10 

128 

41 

6    9    3 

Hi 

+  4 

4  10     4 

96 

4    8    4 

124 

5  12    0 

96 

4     3     4 

m 

+  * 

6     6    8 

121 

4  18    0 

88 

+  4 

6     1     2 

59 

5  10    2 

81 

-2 

6    3    5 

70 

+  2 

6  14     1 

Marconi's  Wireless  Telegraph  . . 

Do.     7  %  Cum.  Partic.  Pref.  . . 
Monte  Video  Telephone,  Ord.   .. 

Do.    5%  Pref 

New  York  Telep.,  44%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  1 
Guar.  Debs.  J 
Reuter's 

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  America    .. 

Do.    4  %    Debs.,   1  to  1,5001 

guar,  by  Braz.  Sub.  Tel.  f 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    fi  %  Cum.  2nd  Pref. 

Do.    5  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

6 

ft 

1 

6 

5 

100 

44 

44 

1 

10 

lot 

1 

fi 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

lot 

Cert. 

6 

6 

Stock 

44 

44 

5 

8 

6t 

5 

6 

6 

24 

24 

100 

4 

4 

10 

lS 

1} 

10 

6 

10 

ft 

fi 

100 

6 

6 

10 

7t 

7 

Stock 

4 

4 

$10i0 

44 

44 

31-    3| 
2,3 


5-   1 


1*- 

It- 

9fi  - 

EJ- 
122*- 

95  - 

61- 

4s- 

1A- 

94  - 


tgxd 
1A 
97 

Ai 


9J-  101 


Bfl  - 

wi- 
go  - 


I34,xd 
92  >;d 


+  i 


+  ,', 


*  Unless  otherwise  stated  all  shares  are  fully  paid, 


t  Interim  dividend, 


a  Paid  in  deferred  interest  warrants, 


5  18    8 

6  0    9 


6  13 

4  10 


10    5 
4  15 


5    0    0 
5  17    0 


5  2    0 

6  6    8 


Bank  rate  ot  Discount  i{  per  rent.,  January  8th,  1514. 


Spark    Frequency    and    Wave    Length.— In    the 

course  of  a  recent  communication,  Count  Arco  commented  on  the 
^reat  increase  in  spark  frequency  and  wave  length  employed 
during  recent  years  in  wireless  telegraphy.  Between  1890  and 
1899,  the  usual  spark  frequency  was  from  10  to  20  per  second,  and 
the  usual  wave  length  from  100  to  300  m.  During  the  next  eight 
years,  the  frequency  increased  from  20  to  100  per  second,  and  the 
wave  length  to  from  300  to  1,500  m.  Then,  between  1907  and 
1912,  the  spark  frequency  rose  rapidly  to  1,000  or  2,000  per 
second,  and  the  wave  length  employed  increased  to  between 
1,500  and  10,000  m.  At  the  present  day,  the  frequenoy  typical  of 
the  largest  land  stations  is  500  per  second,  and  the  wave  length 
16,000  m.  (9*8  miles).  These  remarkable  increases  in  spark 
frequency  and  wavelength   are  attributable   to  the  invention  of 


the  singing  quenched  spark,  and,  on  the  other  hand,  the  compara- 
tively low  oscillation  frequency  now  employed  by  the  largest 
stations  is  necessitated  by  the  very  great  wave  length  adopted. 
The  generation  of  long  waves,  I.e.,  the  generation  of  comparatively 
low-frequency  oscillations,  is  a  simple  matter,  but  it  is  difficult  to 
radiate  such  waves  efficiently.  The  6,000-m.  wave  length  employed 
between  the  Marconi  stations  at  Glace  Bay  and  Clifden  (3,200  km. 
apart)  is  not  sufficient  for  satixfactory  radio-telegraphy  over  the 
6,000  km.  which  separate  Nauen  from  Sayville  (Long  Island). 
Using  a  (i,000-m.  wave  over  this  route,  day  signals  are  much  more 
feeblo  than  night  signals,  hence  a  10,000-m.  wave  is  employed. 
The  radiation  of  such  waves  requires  a  tower  500  m.  in  height  if 
the  umbrella  type  of  aerial  be  adopted,  so  that  there  is  considerable 
advantage  in  employing  lofty  horizontal  aerials. 
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BRITISH    INTERESTS    IN    CHINA. 


PEOOEI88  OF  THE    HONG-KO         I  I  ttBITY. 


Bi   Pbof.  0.  A.  M    smith,  M.So, 


ArTKR  ono  year's  work  it  is  possible  to  estimate,  in  some 
measure,  the  probable  effects  and  the  general  progress  of  the 
only  British  University  in  the  Far  Bast.  On  October  L5th, 
L912 — just  a  year  ago — the  first  tangible  efforts  for  in- 
fluencing British  trade  in  China  by  technical  education 
began  in  the  Orient.  On  that  date  the  University  of  Hong- 
Kong  commenced  its  career  with  all  the  auspices  of  success. 
There  were  55  first-year  Undergraduates,  of  which  number 
37  elected  to  take  the  Engineering  course:  There  are  now 
in  the  three  Faculties  of  Medicine,  Engineering  and  Arts 
L 10  Undergraduates,  and  metre  than  half  the  number  have 
elected  to  take  up  studies  in  the  Engineering  Faculty. 

Valuable  Presentations. — It  must  be  stated  at  the  out- 
set that  the  chief  reason  for  the  success  of  the  Applied 
Science  section  of  the  University  has  been  the  magnificent 
response  made  by  British  engineering  firms  to  the  appeal 
for  equipment  (issued  less  than  a  year  a^o).  The  Chinese 
have  many  opportunities  to  go  to  Japan,  Europe  and 
America  for  their  technical  education,  and  it  was  realised  in 
the  earliest  stages  of  the  development  of  this  British  Uni- 
versity, that  unless  the  students  were  offered  instruction  and 
equipment  equivalent  to  that  obtainable  in  the  "  West," 
they  would  not  attend.  Fortunately,  everyone  in  China 
now  realises  that  the  little  colony  of  Hong-Kong  has  again 
been  true  to  the  traditions  which  have  led  to  its  remarkable 
development.  It  has  done  thoroughly  what  it  promised 
should  be  done. 

But  the  promises  have  only  been  redeemed  through  the 
promptitude  of  the.  British  manufacturers  and  shipping 
companies  to  grasp  this  unique  opportunity  for  furthering 
British  trade  interests.  The  practical  result  is  that  the 
newest  British  university  is  assured  of  engineering  equip- 
ment valued  at  £12,000.  Moreover,  the  plant  is  essentially 
modern,  and  has  been  selected  solely  for  experimental  and 
educational  purposes. 

Undoubtedly  the  influential  support  given  by  the  Elec- 
trical Review  in  its  leading  article  of  November,  1912, 
brought  the  matter  to  the  notice  of  large  firms,  many  of 
whom  at  once  wrote  to  the  university  mentioning  this  fact. 
The  Engineer  and  Eastern  Engineering  also  generously  sup- 
ported the  appeal.  The  first  firm  whose  offer  was  received  in 
Hong-Kong  was  the  Chloride  Electrical  Storage  Co.,  and  on 
November  15th,  1912,  we  received  the  cable  :  "Supplying 
battery  Chloride."  Another  cable,  which  will  always  be 
remembered  in  Hong-Kong,  was  from  the  Campbell  Gas 
Engine  Co.,  and  this  was  :  "  Sending  gas  engine  with  pro- 
ducer and  vertical  two-cycle  marine  oil  engine  Camgas." 
There  were  other  splendid  offers,  especially  those  of  Messrs. 
Crossley,  Babcock  &  Wilcox,  Samuel  White  and  the  General 
Electric  Co.,  Ltd. 

However,  after  four  months,  it  was  found  that  less  than 
half  the  equipment  required  had  been  presented.  We  were 
stirred  up  into  taking  some  action  with  regard  to  machine 
tools  by  the  attempt  made  in  Hong-Kong  to  build  a 
technical  school  and  workshop  equipped  with  American 
tools.  Therefore  the  writer  proceeded  to  England  during 
the  recent  long  vacation,  reaching  London  on  June  4th,  and 
leaving  on  August  16th. 

During  the  visit  more  than  200  manufacturers  and  a 
number  of  public  men  were  interviewed  on  behalf  of  the 
University,  and  while  most  of  the  work  was  done  in  London, 
visits  were  also  made  to  Glasgow,  Birmingham,  the  Midlands 
and  Cambridge  (at  the  latter  place  there  was  a  four  days' 
meeting  of  the  Institution  of  Mechanical  Engineers). 

In  Glasgow  a  meeting  of  the  British  Engineers'  Associa- 
tion was  held  in  June,  and  the  writer  was  allowed  to  address 
the  same  on  behalf  of  the  University.  He  had  interviews 
with  many  individual  members,  and  addressed  the  following 
Committees  : — (1)  British  Engineers'  Association  ;  (2) 
China  Association  ;  (3)  Manchester  Chamber  of  Commerce  ; 
(1)  Walsall  Chamber  of  Commerce  ;  (5)  British  Electrical 
and  Allied  Manufacturers'  Association.  All  of  these  meet- 
ings had  the  effect  of  producing  interest  in  the  work  of  the 
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The  Result  it. — It  was  found  that  the 

who  were  drilling  to  give  tangible  support  to  the  ! 
wen:  the  manufacturers,  and  the  argument!  which  app 
to  them    were  : — (1)    The    humanitarian  -    be 

expected     from     the     intioduction     of     pure    and     applied 

ace  into  a  land  where  famine  and  flood  are  to  frequent ; 
(2)  that  Hong-Kong  in  a  British  Colony;  (3)  that  the 
University  will  assist  in  maintaining  British  prestige  i 

Far    Fast;    (1)    that    trade    result    will    follow    technical 
education. 

The  Eastern  Extension  Telegraph  Co.  considered  the 
suggestions  that  they  should  subscribe  to  the  funds  of  the 
University,  and  have  made  a  donation  of  £500.  A  large 
number  of  the  manufacturers  interviewed  offered  valuable 
equipment,  and  it  is  believed  that  further  assistance  will  be 
obtained.  Some  makers  of  scientific  apparatus  were  - 
Messrs.  Philip  Harris  &  Co.,  Ltd.,  Birmingham,  are  sending 
out  selected  physical  apparatus,  and  Messrs.  I'ye,  Cambridge, 
mechanics  apparatus ;  Messrs.  Negretti  &  Zambra  will 
present  a  complete  meteorological  outfit,  and  it  should  be 
possible  to  record  daily  observations  of  the  weather,  &c,  at 
the  University.  The  Silent  Electric  Clock  Co.,  Ltd.,  pre- 
sented half-a-dozen  clocks,  and  a  master  clock,  for  the 
electrical  control  system. 

The  original  plans  of  the  University  provided  for  a  work- 
shop and  a  small  experimental  laboratory.  The  present 
plans  provide  for  :  (1)  A  gas  and  oil  engine  laboratory 
which  will  also  be  the  electrical  generating  station  ;  (2)  An 
electrical  machinery  laboratory ;  (3)  An  applied  mathe- 
matics and  mechanics  laboratory  ;  (1)  A  fuel  and  cement 
testing  laboratory  ;  (5)  Strength  of  materials  laboratory  ; 
(6)  An  electrical  technology  laboratory  ;  (7)  An  engineers' 
workshop  ;  (8)  A  carpenters'  shop  ;  (9)  A  steam  engine 
laboratory  ;  and  (10)  A  hydraulic  laboratory.  It  may  be 
of  advantage  to  mention  some  of  the  more  important  items 
of  the  equipment  of  these  laboratories.  In  the  electrical 
generating  station  there  are  two  gas  engines  and  producers 
presented  respectively  by  the  Campbell  Gas  Engine  Co.,  of 
Halifax  (35  b.h.p.),  and  Messrs.  Crossleys,  Ltd.,  Man- 
chester (15  b.h.p.).  The  Campbell  engine  drives  a  dynamo 
presented  by  the  General  Electric  Co.,  Ltd.,  London  ;  and 
the  Crossley  engine  drives  a  dynamo  presented  by  the 
Lancashire  Dynamo  Co.,  Ltd.,  Manchester.  Amongst  the 
other  engines  in  this  laboratory  is  the  Gardner  oil  engine 
driving  an  8-kw.  dynamo  ;  Messrs.  Gardner  presented  the 
whole  set.  Messrs.  Daimler  have  promised  a  25-B.H.r. 
silent  Knight  engine,  and  the  Westinghouse  Brake  Co.  one 
of  their  Cross  crude  oil  engines.  The  Griffin  Engineering 
Co. have  presented  a  patent  brake.  Messrs.  E.  R.  A:  F.  Turner, 
of  Ipswich,  presented  an  oil  engine,  and  a  dynamo  for  the 
set  has  been  promised.  Messrs.  Ferranti,  Ltd.,  Manchester, 
will  supply  the  switchboard  for  this  laboratory.  This  firm 
will  also  supply  the  resistances,  &c,  needed. 

In  the  electrical  machinery  laboratory  there  will  be  about 
30  motors  and  dynamos  of  different  varieties.  M< 
Mather  &  Piatt,  Ltd.,  Manchester,  have  promised  boosters, 
motors,  &c,  and  Messrs.  Tickers,  Ltd..  various  dynamo 
and  motors ;  the  switchboard  will  probably  be  supplied 
by  the  General  Electric  Co.,  Ltd.  ;  the  British  Thomson- 
Houston  Co.,  Ltd.,  will  supply  a  rotary  converter  and 
various  motors  ;  Messrs.  Bruce  Peebles,  Ltd.,  Edinburgh, 
will  supply  an  a.c.  motor  ;  and  the  Electrical  Construction 
Co,,  Ltd.,  of  Wolverhampton,  D.O.  dynamo  and  motors. 
Messrs.  Elliott  Bros.,  Ltd..  will  supply  various  measuring 
instruments,  and  other  firms  have  made  promises  to  the 
writer,  but  are  referring  details  to  a  special  Committee  of 
the  British  Electrical  and  Allied  Manufacturers'  Am 
tion  to  prevent  over-lapping.  Messrs.  Callenderand  M<  - 
Henley  are  supplying  all  the  cables  ;  and  Messrs.  Miller, 
Edinburgh,  the  cast-iron  slide  rails. 

In  the  Strength  of  Materials  Laboratory  there  will  be  a 
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30-ton  tensile  testing  machine,  presented  by  Messrs.  Buckton, 
of  Leeds;  this  will  be  electrically  controlled  by  a  special 
motor,  built  by  Messrs.  Vickers,  Ltd.  Arrangements  have 
beeu  made  for  microphotography. 

In  the  engineers'  workshop  there  will  be  a  6-in.  lathe, 
presented  by  Messrs.  Lang,  of  Glasgow ;  a  special 
reversible  planer,  with  electrical  control,  presented  by 
Messrs.  Craven,  Ltd.,  and  the  Lancashire  Dynamo  Motor 
Co.,  Ltd.,  both  of  Manchester ;  a  shaping  machine,  by 
Messrs.  Hulse,  Manchester  ;  and  a  radial  drill,  by  Messrs. 
Archdale,  Birmingham.  Also  a  lathe,  by  Messrs.  Buck  and 
Hickman,  Ltd. ;  a  sensitive  drill  by  Messrs.  Smith  and 
Coventry  ;  and  a  hacksaw,  by  Messrs.  Herbert,  Ltd., 
Manchester.  Messrs.  H.  W.  AVard,  Birmingham,  will  send 
either  a  capstan  lathe  or  a  milling  machine. 

A  mechanical  power  hammer  was  promised  by  Messrs. 
J  udson- Jackson  Co.,  Ltd.,  and  shafting  and  pulleys  by 
Messrs.  Samuel  Piatt,  Ltd.  ;  Messrs.  Brown,  Ward,  Ltd., 
will  send  a  light  drilling  machine,  and  Messrs.  Jones  and 
Shipman,  Ltd.,  a  20-in.  high-speed  drilling  machine.  The 
Selson  Engineering  Co.,  Ltd.,  have  promised  a  5^-in.  lathe, 
and  Messrs.  Drummond  a  3^-in.  lathe,  with  electric  motor 
complete  ;  Messrs.  B.  &  S.  Massey,  Ltd.,  will  send  a  1-cwt. 
pneumatic  hammer,  and  Messrs.  Reavell,  one  of  their  latest 
types  of  air  compressors.  Messrs.  Rowland  &  Co.,  Ltd.,  have 
presented  a  combined  tool  and  dry  grinding  machine  elec- 
trically-driven. A  universal  grinder  and  tool  grinder  have 
been  given  by  Messrs.  Luke  &  Spencer,  Ltd.  A  number  of 
firms  are  sending  workshop  accessories,  such  as  gauges, 
small  tools,  &c. 

In  the  carpenters'  shop  there  are  wood-working  machines 
presented  by  Messrs.  Thomas  Robinson  &  Son,  Ltd.,  and 
Messrs.  A.  Ransome  &  Co.,  Ltd.  It  is  impossible  to  give 
details  of  the  electrical  technology  laboratory,  but  offers  are 
continually  arriving,  and  all  of  the  apparatus  will  be  presented 
by  the  chief  electrical  firms  in  Great  Britain,  many  of  whom 
very  kindly  received  the  writer  at  their  various  works.  In 
the  hydraulic  laboratory  there  will  be  the  Ruston  Proctor  oil 
engine  and  pump,  the  Hay  ward-Tyler  hot-air  engine  and 
pump,  a  Venturi  meter,  centrifugal  and  other  pumps, 
meters,  &c. 

Several  firms  promised  presentations  of  surveying  instru- 
ments. Messrs.  Stanley  Bros.,  Ltd.,  are  sending  theodolites, 
levels,  &c,  and  Messrs.  T.  Cooke  &  Sons,  Westminster, 
Messrs.  Norton  &  Gregory,  Messrs.  Hall  and  other  makers 
will  also  send  out  surveying  instruments. 

Interviews  were  obtained  with  officials  of  the  Colonial 
Office,  the  Foreign  Office,  the  Treasury  and  the  Board  of 
Trade.  Others  who  especially  assisted  were  Mr.  Douglas 
Vickers,  Sir  Frederick  Lugard,  Mr.  Hugo  Hirst,  Mr.  Bruce 
Anderson,  Dr.  Hele-Shaw,  and  Mr.  Stafford  Ransome. 

Future  Developments. — When  the  scheme  of  the  British 
University  of  Hong-Kong  was  first  mooted,  the  patriotic 
Viceroy  of  Canton  sent  a  dispatch  to  the  chief  officials  of 
the  various  Government  Bureaus  under  his  jurisdiction.  He 
used  these  words  :  "  The  teaching  of  applied  science,  in- 
cluding civil,  mechanical  and  electrical  engineering  and  sur- 
veying, meets  the  present  and  most  urgent  needs  of  our 
country."  During  the  last  18  months,  the  writer  has 
travelled  nearly  35,000  miles— across  Canada,  through 
Arizona  and  California,  in  Japan,  in  China,  Korea,  the  deso- 
late wastes  of  Siberia,  Russia  in  Europe,  and  the  wonderful 
industrial  centres  of  Britain.  The  outstanding  impression 
is  the  remarkable  effects  of  applied  science  work.  Unless  a 
man  believes  in  what  he  is  doing  there  must  be  failure. 
Unless  an  engineer  believes  in  the  humanising  results  of 
his  work,  he  will  have  no  faith  in  it.  Some  of  us  think 
that  "  the  white  man's  burden  "  is  a  thing  which  is  real,  a 
duty  which  must  be  cheerfully  accepted.  The  reply  to  the 
short-sighted  individuals  who  would  stem  the  tide  of 
scientific  progress  by  the  reiteration  of  the  word  "  Mate- 
rialism," is  the  humanising  result  of  the  Empire  work  done 
by  engineers  and  clean  administration  in  Egypt,  India,  the 
Straits  Settlements,  and  other  parts  of  the  earth. 

After  one  year  we  are  able  to  show  tangible  results  in 
Bong-KoDg,  but  there  must  be  no  illusions  that  all  is  now 
linished.  The  writer  will  gladly  receive  further  offers  and 
reply  very  frankly  as  to  whether  they  are  acceptable.  It  is 
always  possible  to  send  subscriptions — we  already  find  it 
necessary    to    extend    our    beautiful    buildings ;    scientific 


appliances  are  also  needed.  It  should  be  mentioned  that 
Messrs.  Matheson  &  Co.,  Ltd.,  3,  Lombard  Street,  London, 
have  kindly  arranged  with  the  leading  shipping  companies 
to  send  all  goods  freight  free.  Messrs.  Preece,  Cardew  and 
Snell  are  the  honorary  consulting  engineers  (London)  for 
the  University,  and  will  advise  as  to  details  of  equipment 
needed. 

It  has  been  possible  to  give  the  above  record  because  of 
the  far-sightedness  and  patriotism  of  the  British  engineering 
firms.  It  is  an  unanswerable  reply  to  those  who  say  that 
there  is  no  enterprise  in  the  old  country.  Good  use  will  be 
made  of  the  apparatus  because  the  University  is  situated  in 
a  British  colony  ;  students  are  coming  from  all  parts  of  the 
Far  East.  One  man  travelled  for  five  weeks  from  the 
interior — and  proved  to  be  the  best  English  scholar  in 
the  first  year.  He  is  the  son  of  a  wealthy  official — in 
the  "  back  of  beyond  "  ;  a  British  Consul  and  a  missionary 
schoolmaster  trained  him  for  years  so  that  he  might  attend 
a  British  University.  Six  young  engineers  come  from 
Yunnan — Government  students  from  an  interior  province. 
They  are  seeing  the  oil  engines,  the  dynamos,  the  wireless 
outfit  and  the  machine  tools.  They  will  carry  back  into 
the  interior  the  message  that  a  knowledge  of  Science  and 
Applied  Science  will  prove  a  boon  to  China.  And  in  Hong- 
Kong  we  also  are  sending  a  message  throughout  China — 
that  the  British  Empire  is  not  a  thing  decadent,  as  our 
trade  rivals  so  constantly  assert,  but  that  the  little  islands 
in  the  West  are  still  the  nursing  home  of  enterprise,  good 
workmanship  and  scientific  ability. 


ELECTRICAL    COMMERCIAL 
LABORATORIES. 

Electrical  engineering  firms  of  any  magnitude  who  have 
original  work  to  investigate '  in  the  course  of  the  develop- 
ment of  their  products,  find  it  necessary  to  establish  some  form 
of  research  equipment  which,  under  ordinary  circumstances, 
would  hardly  be  found  on  the  premises  of  a  manufacturing 
concern,  as  it  would  more  usually  belong  to  a  college  or 
technical  institution.  It  is  only,  however,  comparatively 
recently  that  it  has  been  realised  that  in  order  to  obtain  the 
best  and  most  accurate  work,  the  research  department 
should  not  be  an  afterthought,  but  should  be  carefully 
placed  with  relation  to  the  commercial  testing  department 
and  should  be  thoroughly  well  lighted,  equipped  and 
staffed.  The  results  of  such  a  policy  have  already  been 
demonstrated  in  more  than  one  prominent  electrical  manu- 
facturing firm,  as  it  has  been  possible  to  co-ordinate  the 
research  department  not  only  with  the  test-room,  but  also  with 
the  drawing  office  and  management  sections.  A  considerable 
movement  in  this  direction  has  taken  place  in  the  United 
States,  and  without  attempting  to  cover  the  whole  ground, 
two  representative  firms  may  be  mentioned  who  have 
paid  careful  attention  to  this  portion  of  manufacturing 
organisation. 

The  General  Electric  Co.,  of  Schenectady,  N.Y.,  commenced 
the  movement  in  the  direction  of  adequate  research  equip- 
ment by  engaging  Dr.  Whitney,  then  Professor  of  Chemistry 
in  the  Massachusetts  Institution  of  Technology,  to  organise 
a  department  of  chemical  and  physical  research.  The 
development  and  nature  of  the  work  carried  out  in  this 
department  have  been  well  outlined  in  a  paper  by  Christian 
Dantsizen  in  the  Journal  of  the  Worcester  Polytechnic 
Institution  for  last  year.  The  first  laboratory  was 
a  small  room  50  x  100  ft.  long,  and  by  September, 
1901,  12  men  were  at  work  there.  Congestion  was 
acute,  and  a  building  10  times  the  size  was  then 
used.  Another  change  was  necessary  in  1 904,  and  a  third 
change  was  made  some  time  later  to  the  first  two  floors  of 
an  office  building  containing  about  40  rooms,  ea(  h  20  ft. 
square  given  to  specialised  lines  of  research.  Each  depart- 
ment was  well  lighted  by  windows  and  incandescent  lamps, 
and  piped  for  water,  illuminating  gas  and  hydrogen.  Some 
of  the  rooms  were  also  piped  for  nitrogen,  oxygen,  steam, 
vacuum  and   compressed  air.     Voltages  varying  from  zero 
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to  0,000  volts,  currents  up  to  200  amperes  and  power  up  to 
if>o  K\\.  con  be  obtained  in  eaoh  room,  and  for  ipeoial  wort 
higher  voltages  and  currents  can  be  secured.  The  generator 
room  has  b  direct-current  source  of  power  supplied  at  2  »0 
volts,  converted  by  about  15  motor-generator  sets  varying 
from  6  ii  r  to  100  up.  direct,  current  to  different  voltages 
and  alternating  current  of  various  voltages  and  frequencies. 
A  well-equipped  machine  shop  and  a  ohernical  supply  room 
are  available,  and  the  laboratory  library  has  nm  extensive 
range  of  books  and  takes  Gl  periodicals  dealing  with  tech- 
nical subjects.  The  company  also  has  a  main  library  in 
one  of  its  other  buildings.  Moreover,  in  addition  to 
this  special  equipment,  the  laboratory  can  make  use  of  the 
equipment  of  any  other  of  the  departments  of  the  company. 
There  is  at  present  a  staff  of  over  1 00  people  in  the  re- 
search laboratory,  including  Dr.  Whitney  as  director, 
Dr.  W.  D.'Coolidge,  assistant  director,  and  about  50  college 
men.  Not  content  with  this,  the  company  is  now  erecting 
a  seven-storey  red  brick  building  in  which  the  research 
laboratory  and  the  standardising  laboratory  will  be  brought 
under  the  same  roof.  In  this  there  will  be  an  assembly 
room  built  after  the  style  of  a  lecture  room,  where  members 
of  the  research  staff  can  assemble  to  discuss  matters  under 
investigation,  and  to  listen  to  speakers  from  the  various 
colleges,  universities  or  another  company. 

The  range  of  investigations  has  been  enormous,  including 
researches  on  electric  furnace  and  other  products,  organic 
and  inorganic  insulating  materials,  metallurgical  opera- 
tions, electric  lighting  by  means  of  incandescent  lamps, 
luminous  arcs  and  vapours.  The  metal  tungsten  was 
first  produced  in  a  high  state  of  purity,  so  that 
it  can  be  drawn  into  wire  finer  than  any  metal  had 
before  been  drawn.  The  tungsten  X-ray  target,  and  the 
tungsten  electric  make-and-break  contact  were  here 
invented.  The  Arsen  vacuum  furnace  and  the  tungsten 
resistance  furnace,  both  capable  of  maintaining  a  tempera- 
ture of  8,000°  C,  are  products  of  the  research  laboratory. 
The  magnetic  properties  of  iron  and  its  alloys  have  been 
investigated,  with  the  result  that  during  the  last  eight 
years  eddy-current  and  hysteresis  losses  in  transformer 
steels  have  been  greatly  reduced.  At  present  investiga- 
tions are  in  progress  as  to  the  preparation  and  study  of 
alloy  systems  for  such  purposes  as  obtaining  high  electrical 
resistivity,  resistance  to  corrosion  and  definite  coefficients 
of  thermal  expansion,  the  replacement  of  platinum  by  such 
metals  as  tungsten  and  molybdenum,  the  production  of 
high-temperature  resistance  furnaces,  the  preparation  of 
organic  and  inorganic  insulators  and  the  study  of  electrical 
methods  of  illumination  by  means  of  incandescent  furnaces, 
arcs  or  gases.  A  capital  of  over  $200,000  is  annually  spent 
on  this  laboratory,  and  the  relation  between  the  company 
and  the  investigator  is  simply  that,  provided  the  pro- 
bable results  are  commensurate  with  the  expenditure  for 
carrying  out  a  particular  investigation,  time  and  money  are 
of  no  consideration. 

Another  good  example  is  to  be  found  in  the  equipment  of 
the  Allis-Chalmers  Manufacturing  Co.,  of  Milwaukee. 
"Without  entering  into  much  detail,  it  may  be  said  that 
the  commercial  research  laboratories  of  this  company  are 
divided  into  two  divisions,  electrical  and  mechanical.  The 
electrical  laboratory  is  also  divided  into  two  departments, 
one  consisting  of  a  general  electrical  laboratory,  and  the 
other  a  high-potential  laboratory  for  the  investigation  of  the 
insulating  qualities  of  various  insulating  materials.  The 
mechanical  laboratory  is  also  divided  into  two  departments, 
one  consisting  of  the  chemical  laboratory,  and  the  other 
covering  the  testing  of  strength  of  materials  and  similar  work. 

The  general  electrical  laboratory  includes  a  complete 
equipment  for  the  calibration  and  repair  of  all  test 
meters,  consisting  of  current  and  voltage  batteries, 
standard  shunts,  standard  meters  and  standard  cell:?, 
together  with  the  necessary  switching  apparatus  for 
the  calibration  of  the  meters.  This  laboratory  includes 
au  equipment  for  the  measurement  of  permeability  by  the 
ring  method,  using  a  ballistic  galvanometer,  and  also  appa- 
ratus for  the  measurement  of  iron  losses  according  to  the 
Epstein  method.  The  insulation  laboratory  contains  equip- 
ment for  the  performance  of  puncture  tests  from  800  volts 
up  to  150,000  volts.  This  equipment  consists  of  a  motor- 
generator  set  with  a  specially -designed  alternating-current 


generator  giving   a   true   sine  wave  and  two  high-voltage 
transformers,  one   with  a  rangi    of  800   volta 

volts,  and  i.he  other  from  8     -  to   Ifi 0  volts. 

Thii  laboratory  alio  includes  an  equipment  for  the  m< 
inent  of  the  itrength  of  tapes  and  webbin 

The  chemical  laboratory  is  equipped  with  all  the  a 
apparatus  for  the  making  of  analyses  of  i  asl  iron,  ,r 
all  the  alloys  used  in  the  manufacture,  together  with  appa- 
ratus for  the  determination  of  the  quality  of  different  fuels, 

Ac.  The  strength-of-material  laboratory  contains  a  1,'heile 
testing  machine  of  100,000-lb.  capacity,  and  also  a 
testing  machine,  transverse  testing  machine,  4c  This 
covers  the  laboratory  equipment  of  this  company  in  a  general 
way,  and  it  will  be  seen  that  this  type  of  laboratory 
lends  itself  to  a  good  deal  of  original  research. 

It  is  not  too  much  to  say  that  equipments  of 
this  nature  are  absolutely  necessary  for  the  proper 
carrying  out  of  engineering  manufacture  on  anything  like  a 
large  scale.  As  operations  extend,  the  work  becomes  more 
and  more  differentiated  until,  as  in  the  case  of  the  General 
Electric  Co.,  it  becomes  a  paying  undertaking  to  retain  per- 
manently the  services  of  research  experimentalists  devoting 
their  time  entirely  to  the  furthering  of  original  developments 
which  ultimately  find  their  place  in  the  patent  records  of 
the  country.  We  are  indebted  to  the  officials  of  the  com- 
panies mentioned  for  their  courtesy  in  providing  us  with  the 
information  given  above. 


METER  TESTING    RECORDS. 


By  A.  BILLINGTOX  EALBS,  Stoke-on-Trent. 


In  view  of  the  important  functions  which  the  supply  meter 
is  called  upon  to  fulfil,  and  the  influential  manner  in  which 
the  financial  well-being  of  an  undertaking  is  affected  by  the 
inaccuracy  of  such  instruments,  it  is  somewhat  surprising 
that  a  more  systematic  method  of  test  record  keeping  is  not 
insisted  upon. 

Such  a  method  need  neither  be  cumbersome  nor  involve 
any  great  amount  of  labour  in  its  upkeep.  It  is,  however, 
essential  that  records  be  kept  up  to  date  to  attain  maximum 
efficiency  with  the  minimum  of  labour. 

Tests  on  supply  meters  are  carried  out,  in  the  majority 
of  cases,  in  a  less  perfunctory  manner  than  obtained  years 
ago,  and,  in  order  that  the  utmost  value  may  be  obtained 
from  such  tests,  it  is  advisable  that  the  results  of  observa- 
tions made  be  noted  in  such  a  manner  that  reference  to  them 
can  be  made  easily  and  without  waste  of  time. 

The  system  described  is  one  devised  by  the  writer,  which 
has  proved  of  considerable  value  during  the  two  years  or  so 
that  it  has  been  in  operation. 

The  results  of  tests  taken  on  meters  are  entered  in  a  book 
which  is  folioed  for  reference  purposes.  The  ruling  of  the 
book  is  shown  in  fig.  1. 


Electricity  UndertaMn/i. 

Meter  Test  Certificate. 


Meter  No.        Make.       Amps.       Volts.       Cycles,       Constan1. 

,-      ,       Power 
Load-  t  factor. 

Watts.  |  Sees.      Revs,    j  Constant.      Remarks. 

i 

Meter  registers  with watts.  Temp 

Last  Lest  No 

Date 19 Tested  by 

PlO.   1. 

The  most  useful  constant  will  probably  be  found  when 
expressed  as  watt-seconds  per  revolution  ot'  the  disk,  or 
ampere-seconds  per  revolution  in  the  case  of  the  ampere- 
hour  meters  so  largely  used  on  direct-current  circuits. 

For  continuous  currents  the  second  column  in  the  Test 
Certificate  Book  should  be  omitted,  and  the  word  "  amperes  " 
substituted  for  "  watts "  in  each  case  where  the  latter 
appears. 
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On  completion  of  the  tests  a  small  label  which  servet 
the  dual  purpose  of  identifying  the  owner  of  the  instrumen 
and  carrying  the  number  of  the  test  certificate,  is  affixed  to  the 
meter  case.     This  label  may  take  the  form  shown  in  fig.  2. 

"  This  instrument  is  the  property  of 
the  Eleotrioity  Undertaking. 
Test  Certificate  No. 
Fig.  2. 

and,  if  printed  on  a  small  piece  of  thin  card,  may  be 
firmly  held  by  a  piece  of  celluloid  secured  to  the  case  with 
two  bifurcated  rivets  or  small  bolts  and  nuts. 

This  label  will  enable  the  previous  results  obtained, 
when  testing  the  meter,  to  be  readily  found,  and  also  pro- 
vides the  information  as  to  the  number  of  the  last  test  for 
any  subsequent  certificate.  > 

In  addition  to  the  foregoing,  it  is  often  desirable  to  refer 
to  the  performance  of  a  meter  without  facilities  for  the 
immediate  inspection  of  the  actual  instrument.  In  order 
that  the  history  of  any  particular  meter  may  be  traced, 
some  means  are  necessary  of  indexing  the  certificate-books, 
so  that,  given  the  information  as  to  a  meter  number,  its 
make,  size,  type,  and,  where  distribution  is  effected  at  more 
than  one  voltage,  the  pressure  for  which  it  is  intended,  the 
last  test  certificate  number  can  be  found.  The  information 
above  mentioned  is  usually  obtainable  from  the  consumers' 
ledgers.  Probably  for  this  purpose  a  card  system  is  one  of 
the  most  useful. 

For  each  meter  a  card  is  provided  with  the  following 
ruling  : — 


Number.        Make. 

Type. 

Amps. 

Volts. 

Cycles. 

Test  No.     Sent  to. 

Address. 

Date. 

Returned. 

Reason. 

Fig.  3. 

The  guide  cards  for  such  an  index  should  be  marked 
with  the  standard  ampere  sizes  of  meters,  separate  drawers 
or  divisions  in  the  card  index  cabinet  being  provided  for 
different  voltages  and  frequencies.  Cards  should  then  be 
filed  in  the  numerical  order  of  the  meters  under  the  guide 
cards  of  their  respective  ampere  capacities. 

Such  a  card  as  that  outlined  above  when  read  in  con- 
junction with  the  test  certificate  book  will  give  the  com- 
plete history  of  any  meter,  with  all  its  ailments  from  the 
time  it  was  purchased. 

This  description  is  of  a  system  intended  to  deal  with 
the  meter-testing  records  problem  only,  and  is  quite  distinct 
from  methods  devoted  to  storekeeping  and  control  of  stock. 
It  will  be  found  of  value  in  enabling  central -station  engineers 
to  determine  which  type  of  meter  is  most  suitable  for  its 
purpose,  and  most  economical  over  its  useful  life. 

In  practice,  it  requires  very  little  time  for  the  various 
entries  to  be  made,  and  the  information  provided  is  well 
worth  the  trouble  involved. 


Engine  Starting  l»y  Electricity.— What  is  claimed  to 

be  the  largest  internal-combustion  engine  so  far  fitted  with  an 
electric  engine  starter  has  lately  been  completed  by  the  Electric 
Launch  Co.,  of  Bayonne,  New  Jersey.  It  is  a  six-cylinder  petrol 
motor  of  175  H.P.,  one  of  six  int  nded  for  that  number  of  battle- 
ship tenders  which  that  compiny  is  building  for  the  U  S.  Navy. 
After  experimenting  unsuccesifully  with  two  other  systems,  the 
Hushmore  Co.,  whose  American  works  are  at  PJainfield,  N.J.,  were 
approached,  this  concern  installing  on  the  engine  one  of  their 
No.  1  dynamos  and  A  13  electric  starters,  driving  the  gear  ring  on 
the  fly-wheel  at  a  12  to  I  ratio.  The  experiment  proved  so  success- 
ful that  the  Electric  Launch  Co.,  which  is  one  of  the  largest  motor 
boat-building  concerns  in  America,  has  decided  to  adopt  the  Rush- 
more  system  on  all  its  engines.  In  the  tests,  with  the  engine  new 
and  very  stiff,  the  starter  succeeded  in  turning  it  at  a  speed  of 
126  r.p.m.,  on  a  consumption  of  3.r>0  amperes,  from  a  12-volt 
160-ampere-hour  battery,  corresponding  to4-35n.p.  delivered  at  the 
fly-wheel  rim,  the  overall  efficiency  between  the  battery  terminals 
and  the  fly-wheel  working  out  at  no  less  than  81}  per  cent.  When 
the  engine  had  been  well  run  in,  and  was  warmed  up,  the  starter 
a  as  able  to  run  it  at  165  r.p.m.,  with  a  correspondingly  reduced 
rent  consumption. 


BRITISH    PRACTICE    IN    THE 

CONSTRUCTION     OP    HIGH-TENSION 

OVERHEAD  TRANSMISSION  LINES. 


By  B.  WELBOURN,  M.I.E.E. 


(Ahutrart  of  paper  read  before  the  INSTITUTION  OF  ELECTRICAL 

Engineers,  January,  1914.) 
In  our  large  industrial  centres,  where  electrical  energy  is  usually 
conveyed  to  consumers  by  underground  cables,  it  is  frequently  not 
realised  what  extensive  use  of  overhead  wires  is  being  made  in 
country  districts  for  the  same  purpose.  So  far  as  can  be  ascer- 
tained there  are  already  nearly  1 ,000  miles  of  overhead  lines  in 
the  United  Kingdom  which  are  operated  at  alternating  pressures 
between  2,000  and  20,000  volts  inclusive  ;  and  of  these  there  are 
115  miles  in  operation  or  under  construction  for  20,000-volt 
working. 

Our  longest  direct  transmission  line  is  only  about  20  miles  in 
length,  while  one  of  40  miles  is  under  construction. 

The  following  figures  for  three-phase  transmission  illustrate 
the  saving  in  first  cost  between  underground  cables  and  overhead 
lines,  for  work  of  the  highest  class.  Copper  has  been  taken  at 
£60  per  ton,  and  lead  at  £20  per  ton.  The  copper  conductors  com- 
prise three  of  O'lO  sq.  in.  section  in  each  case.  No  buildings,  trans- 
formers, or  switchgear  are  included. 


Voltage, 

6,000 

11,000 

20,000 


Cable  laid  and  jointed, 
including  street  work. 

£1,400 
1,550 
2,100 


Overhead  line  of  equal 

kilowatt  capacity. 

£900 
950 
950 


Incidentally,  this  table  shows  how  little  influence  the  working 
pressure  has  on  the  first  cost  of  an  overhead  line  in  this  country. 

Through  this  cheapened  means  of  transmission  much  electrifica- 
tion work  is  now  being  undertaken  which  would  otherwise  not  be 
commercially  possible.  The  extensive  U6e  of  overhead  lines  has 
thus  become  of  enormous  benefit  to  the  manufacturers  of  electrical 
plant,  cables,  and  accessories,  as  well  as  to  the  supply  authorities 
and  their  consumers. 

The  principal  difficulty  in  pole-line  work  across  country  is  that 
arising  from  the  necessity  of  negotiating  wayleaves,  and  these 
negotiations  are  frequently  very  prolonged. 

The  author  thinks  that  a  strong  case  has  been  made  out  to 
justify  the  Council  of  this  Institution  in  making  representations  to 
the  Board  of  Trade  for  the  benefit  of  the  electrical  industry  and  all 
consumers  with  a  view  to  removing  the  inconsistencies  which  exist 
in  the  law.  At  the  same  time,  efforts  should  be  made  to  secure  a 
curtailment  of  the  absolute  veto  on  overhead  wires  by  a  local 
authority,  and  the  local  authority's  refusal  of  consent  should  be 
made  subject  to  an  appeal  to  the  Board  of  Trade.  At  present  such 
an  appeal  is  only  allowed  in  regard  to  power  companies'  wires  in 
rural  districts. 

To  secure  the  best  results,  it  is  essential  that  the  engineers 
should  survey  and  set  out  the  line  and  then  prepare  and  issue  to 
the  constructional  engineers  a  route  plan  giving  all  essential 
details  of  what  is  required.  Fig.  1  gives  a  copy  of  such  an  actual 
plan  which  is  a  model  of  lucidity.  Another  essential  is  that  the 
clerk  of  works  should  know  his  work  and  not  be  hampered  by  in- 
elastic instructions.  In  making  the  survey  of  the  line  a  useful 
instrument  is  Captain  Abney's  clinometer  level  fitted  with  a 
compass. 

The  following  formulae  and  particulars  are  in  regular  use  in 
designing  overhead  lines  and  give  very  accurate  results. 

1.  To  Find  Current  in  Linen. — Let  w  =  watts  to  be  delivered  at 
far  end  of  line  ;  V  =  voltage  between  outer  wires  at  delivery  end  ; 
cos  <p  =  power  factor  of  the  load  ;  I  =  current  in  amperes. 
Then— 

I  =  w/v  cos  <p  for  single-phase  lines, 
I  =  w/Vb  v  cos  <p  for  three-phase  lines. 

2.  Voltage  Los*. — For  short  lines  such  as  are  used  in  the  United 
Kingdom,  capacity  may  be  ignored  and  the  formula  v„  —  v  will 
give  the  voltage  loss. 

•J(y  cos  <p  +  v)2  +  (v  sin  <p  -t-  e/, 

where  v„  =  voltage  at  generator  ;  v„  =  ohmic  pressure  drop  in 
volts  ;  E  =  E.M  v.  of  self-induction. 

In  the  short  overhead  lines  used  in  this  country  the  effects  of 
electrostatic  capacity  may  usually  be  ignored,  and  no  account  is 
here  taken  of  it. 

Safe  currents  for  overhead  wires  are  given  by  Prof.  George 
Forbes's  formula,  ?'2  =  D8 1  w-  h/0'96  r.  d  =  diameter  of  wire  in 
cm.  :  H  coefficient  of  radiation  —  0'0003  ;  n  =  sp.  res.  of  con- 
ductor per  cm  "  at  limiting  temperature  ;  I  =  temp,  rise  in  degrees 
C.     This  is  found  to  be  very  accurate  in  practice. 

With  one  important  exception,  most  of  the  high-tension  lines 
have  been  built  with  creosoted  wood  poles.  A  representative 
example  of  an  up-to-date  line  using  wood  pole  supports  is  that 
erected  from  Scotswood  to  Burn  Pit  for  the  Newcastle-upon-Tj  ne 
Electric  Supply  Co.,  to  the  specification  of  Mestrs.  Merz  and 
McLellan. 

The  main  particulars  of  this  line  are  as  follows  :  — 

System  of  working  :  Three-phase.  40  cycle?,  with  earthed  neutral. 

Voltage  between  conductors  :  20,000. 

Voltage  between  conduotorB  to  earth  :  30,000  +  y  8. 

Conductors  :     Two    horizontal    circuits    employing     wires    of 
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O'lORq.  in.  section,  arranged  on  the  Merc-Hunter  split  conductor 
system. 

Conduotor  spacing  :  5  ft.  horizontally,  ft  ft.  vertically. 

Conductor  HagT  at  (id"  V.  :   5  ft    0  in 

Average  length  of  span  :  85  yds. 

Straight  line  poles  :  H-poles  32  ft.  long  and  10|  in.  diam.  at  6  ft. 
from  the  butt ;  8  ft.  6  in.  centre  to  centre  of  poles. 

Channel  arms  on  straight  line  poles  :  10  ft.  6  in.  long,  3J  in.  X 
2  in.  x  $  in.  galvanised. 

Terminal  poles:  H-poles  40  ft.  long  and  11  in.  diam.  at  5  ft. 
from  the  butt  ;  1 2  ft.  centre  to  centre  of  poles. 

Channels  on  terminal  poles  :  12  ft.  C  in.  long,  r>  in.  X  2J  in.  X 
i  in.  galvanised. 

Corner  poles  :  H-poles  40  ft.  long  and  10J  in.  diam.  at  S  ft.  from 
the  butt ;  3  ft.  G  in.  centre  to  centre  of  poles. 

Channels  on  corner  poles  :  12  ft.  6  in.  long. 

Insulators  on  straight  line  poles  :  Petticoat  pin-type  well -cushioned 
from  the  metal  pin  by  oiled-twine  packing  ;  on  corner  poles,  do., 
with  a  second  insulator. 

Insulators  on  terminal  poles  :  Suspension  type,  three  in  series. 

Earthing  arrangements  :  A  continuous  7/19  S.w.G.  galvanised- 
steel  strand  is  run  from  end  to  end,  and  is  connected  to  an  earth 
plate  every  fifth  pole.  All  metalwork  on  the  poles  is  connected  to 
this  wire. 

Telephone  system  :  Four-pair  telephone  cable  arranged  for  super- 
imposed working  is  suspended  from  the  continuous  earth  wire. 
Low-tension  telephones  are  used. 

Factors  of  safety  :  Strictly  in  accordance  with  the  Board  of 
Trade  requirements  of  1913. 

Guarding  :  Ab  shown  later. 

The  most  important  lines  in  the  United  Kingdom  on  which  steel 
towers  are  used  are  those  of  the  Cornwall  Electric  Power  Co.,  for 
whom  Mr.  J.  8.  Hiphfield  is  the  consulting  engineer.  The  North 
Wales  Power  Co.  also  have  a  few  miles  of  lattice  steel  pole  line. 


There  is  good  reason  to  anticipate  a  life  of  3ft  to  BO  years  for  these 
poles  if  they  lire  left  andiatnrbed  and  if  they  arc  erected  within  a 
few  months  after  ozwtotlng.    The  reason  for  this  is  that  the  free 

creosote  drains  into  the  earth  around  the  Dole  and  form*  an 
additional  germicide  protection. 

In  the  last  two  years  much  Interest  has  been  taken  in  poles 
oreoioted  by  the  Ruopiog  process,  bnt  naturally  there  in  no  expert- 
ence  yet  of  their  life  on  the  few  lines  which  have  been  ereoted  in 
this  country.  The  poles  have  some  advantages  over  Bethell  poles 
in  that  they  are  both  lighter  in  weight  and  cleaner  to  handle. 
From  these  points  of  view  and  in  face  of  the  experience  obts 
in  other  countries,  poles  treated  by   the   Po  arine  process 

must  also  be  seriously  considered  in  future. 

To  obtain  the  best  results  it  is  essential  that  all  poles  should  be 
selected,  dressed,  slotted,  bored,  kc ,  at  the  maker's  works  before 
the  creosoting  is  done.  The  maker  should  be  supplied  with  del 
drawings  showing  the  finished  result  required,  and  the  inspection 
of  the  poles  should  take  place  at  his  yard  whenever  possible. 
When  the  poles  are  built  up  at  the  maker's  works  the  key-block  of 
A-poles  and  the  brace-blocks  of  a  and  H-poles  must  be  properly 
marked  bo  as  to  ensure  that  they  are  put  together  correctly  again 
on  the  site.  Any  recess  cut  in  a  pole  after  creosoting  should  be 
paint' d  with  hot  tar.  Some  engineers  have  the  bottom  'J  ft.  of 
the  pole  covered  before  erection  with  a  preservative  mixture  con- 
sisting of  li  parts  each  of  Stockholm  tar  and  slaked  , lime  and 
7  parts  of  well-boiled  gas  tar. 

Steel  structures  before  delivery  should  be  coated  with  bitumastic 
solution  ;  and  on  that  part  of  the  structure  which  carries  the 
insulators  and  so  normally  is  inaccessible  with  safety,  the  members 
should  also  be  galvanised  before  applying  the  solution. 

The  choice  between  steel  and  wood  poles  is  mainly  a  question  of 
first  cost  plus  maintenance  charges.  In  the  industrial  districts  of 
this  country  there  are  many  reasons  why  pole  lines  cannot  be  run 
in  a  straight  line,  with  the  result  that  the  spans  usually  do  not 


Fig.  1. — Route  Map. 


The  Cornwall  Power  Co.  have  used  both  tubular  and  lattice  steel 
poles  on  11, 000- volt  lines  with  spans  of  240  ft.  and  350-360  ft. 
The  principal  features  of  these  lines  are  as  follows  : — 
Conductors  :  Two  vertical   circuits  employing  solid  hard-drawn 
copper     wire,    partly     0'126    sq.    in.    section,    continuing    with 

007  sq.  in. 

Conductor  spacing  ;  Two  top  phases  9  ft.  6  in.  apart  ;  two 
middle  phases  10  ft.  6  in.  apart ;  bottom  phases  11  ft.  6  in.  apart. 
Distance  between  each  phase  vertically  4  ft. 

Conductor  sag  at  60°  F.  :  On  the  0'125  sq.  in.  section  11  ft.,  and 
on  the  007  sq.  in.  section  10  ft. 

Average  length  of  span  :  117  yards. 

Straight  line  pole  :  Total  length  50  ft.  8  in.  These  poles 
consist  of  three  sections,  end  base  6  ft.  long,  and  two  sections  above 
ground  of  19  ft.  4  in.  and  25  ft.  4  in.,  built  up  of  four  main  angles 
and  braced  with  similar  angles. 

Angle  poles  :  Total  length  51  ft.  8  in.  These  poles  consist  of 
three  sections,  one  7-ft.  base  and  two  sections  above  ground 
19  ft.  4  in.  X  25  ft.  i  in.,  built  up  of  four  main  angles  forming 
a  10  ft.  6  in.  square  at  the  ground-level,  tapering  to  a  9-in.  square 
at  the  top. 

Insulators  :  Grey  suspension  type,  two  in  series. 

Earthing  :  A  continuous  7/13  s.w.g.  phosphor-bronze  stranded 
wire  is  run  from  end  to  end  and  earthed  at  five  points  on  the  line. 

Road  crossings  :  Four  poles  are  placed  in  the  hedge  adjoining 
the  road,  from  which  cross  wires  are  supported  so  that  in  the 
event  of  the  power  wire  breaking  it  falls  on  this  net.  The  net 
is  earthed.     Barbed  wire  is  wound  round  the  pole  at  a  height  of 

8  ft  from  the  ground. 

Danger  notices  :  These  are  placed  on  every  fifth  pole  and  each 
pole  adjacent  to  the  roadways. 

Most  of  the  work  already  carried  out  has  been  done  with  winter- 
felled  red-fir  poles,  oreosoted  by  the  Bethell  process,  to  the  G.P.O. 
standard  of  an  average  of  10  lb.  of  oreosote  per  cb.  ft.  of  timber. 


exceed  85  yards  in  length.  For  such  spans  it  is  cheaper  in  first 
cost  to  employ  wood  poles  which  require  no  after-maintenance. 
Under  exceptional  conditions,  such  as  in  Cornwall,  longer  spans 
can  be  used,  and  steel  poles  can  then  undoubtedly  be  employed 
with  advantage.  In  the  author's  opinion  eteel  poles  should  not  be 
employed  in  smoke  and  fume-laden  districts  without  the  most 
careful  investigation,  because  experience  with  steel  poles  on  tram- 
way and  railway  systems  has  shown  that  the  rate  of  deterioration 
is  rapid  and  the  cost  of  maintenance  in  painting,  &c,  is  high. 

On  most  lines  it  is  best  to  deal  with  angles  by  using  H-poles 
which  are,  when  necessary,  braced  with  trussing  tackle,  and  which 
are  equipped  with  stays  and  are  erected  so  as  to  bisect  the  angle. 
On  heavy  double-circuit  lines  at  severe  corners  it  is  sometimes 
necessary  to  use  well-braced  three-legged  structures.  All  corner 
poles  should  be  erecttd  with  only  sufficient  rake  to  allow  for  settle- 
ment of  the  ground,  and  the  whole  of  the  side  strain  should  be 
taken  up  by  the  use  of  stay  wires  and  ki'-king  blocks.  In  loose 
or  marshy  ground  it  is  often  necessary  to  plant  corner  poles  as 
well  as  the  kicking  blocks  in  concrete.  At  corner  poles  the  line 
wire  should  be  eased  round  the  curve  by  using  two  insulators, 
especially  when  solid  wire  is  employed. 

All  channel  arms,  pins,  stay  rods,  brackets,  bolts,  to.,  should  be 
thoroughly  galvanii-ed  to  the  usual  standard  specification,  and 
where  the  threads  of  bolts,  kc.  are  too  small  to  be  brushed  out 
while  wet  in  the  galvanising  process  they  should  be  separately 
sherardised.  Sherardised  articles  sometimes  appear  to  be  rusty 
after  some  months'  use  in  the  open,  but  this  is  only  a  surface 
effect. 

All  stay  wires  should  conform  with  the  Engineering  Standard 
Committee's  Specification  No.  16  for  galvanised  wire  for  mechanical 
purposes.  Convenient  standard  sizes  to  use  are  7/8  and  19  8 
S.w.G.  galvanised  steel  strand,  which  should  not,  in  the  author's 
opinion,  have  a  breaking  strain  exceeding  33  tons  per  sq.  in.,  a? 
otherwise  the  wires  will  be  too  hard  to  be  properly  workable  when 
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nozzling  off.  The  stay  wire  should  be  taken  three  times  round 
the  pole  or,  alternatively,  galvanised  iron  plates  should  be  fitted 
to  wooden  polei,  at  the  point  where  the  stay  ia  fixed,  to  prevent 
catting  into  the  wood.  The  stay  should  be  taken  round  a 
galvanised  thimble  at  the  stay-rod  end.  All  stay  wires  should  be 
connected  to  the  general  earthing  system  of  a  line  ;  but  when  lines 
are  run  in  mountainous  country,  where  it  is  difficult  to  obtain  good 
'earths,"  it  is  advisable  to  insulate  the  stay-wire  near  the  pole  by 
inserting  in  it  an  insulator  of  the  tramway  globe  strain  type. 

Sometimes  it  is  necessary  to  put  fore  and  aft  stays  on  poles,  e.g., 
where  a  line  is  liable  to  be  damaged  by  aeroplanes.  Selected  poles 
should  have  stays  in  the  direction  of  the  line  whenever  the  line 
makes  any  considerable  variation  in  level.  On  unenclosed  land,  so 
as  not  to  cause  injury  to  animals,  all  stay-rods  should  be  protected 
by  means  of  wooden  cattle-guards  securely  fixed  and  painted  white 
to  make  them  easily  discernible.  It  would  be  better  to  treat  them 
by  the  Burnett  or  Powell  processes  before  painting.  The  creosoting 
of  cattle  guards  is  a  mistake  in  such  cases  because  they  cannot 
then  be  painted.  In  all  other  cases  the  cattle  guards  should  be 
preserved  by  creosoting  them. 

The  nozzles  of  all  stays  should  be  protected  from  corrosion  by 
being  coated  with  a  high-grade  bitumastic  paint,  and  unless  the 
threads  of  all  stay-rods  are  galvanised  they  should  be  painted  with 
a  mixture  of  45  parts  tallow,  45  parts  coal-tar,  and  10  parts  of 
mineral  pitch,  as  soon  as  practicable  after  installation,  to  prevent 
them  rusting  up  and  becoming  useless. 

After  having  erected  and  watched  the  behaviour  of  about 
500,000  yards  of  aluminium  conductors  (chiefly  on  low-tension 
lines),  the  author  is  very  decidedly  of  the  opinion  that  this  metal 
ought  not  to  be  passed  over  in  favour  of  copper  if  the  total  first 
cost  of  a  line  comes  out  cheaper  with  aluminium.  Therrt  are  cases 
where  sulphur  products  abound,  e.g.,  in  the  neighbourhood  of  coke 
ovens,  where  aluminium  should  be  preferred  to  copper  because  it 
will  not  be  so  readily  corroded. 

(  To  be  continue!.") 


Discussion. 

Dr.  C.  C.  Garrard  said  that  the  chief  difficulty  at  present  in 
America  was  the  so-called  corona  loss  ;  owing  to  the  different 
conditions  prevailing  in  this  oountry,  this  subject  was  not  men- 
tioned in  Mr.  Welbourn's  paper.  In  this  country  we  should  not 
have  transmission  lines  exceeding  20,000  volts  pressure,  to  any 
large  extent.  In  a  certain  instance  which  came  under  his  notice, 
the  insulator  pins  were  not  galvanised,  and  were  fixed  into  the 
insulators  by  litharge  cement.  Continual  trouble  was  experienced 
due  to  the  insulators  cracking,  which  was  finally  traced  to  small 
quantities  of  rust  forming  on  the  pins.  Galvanising  got  over  the 
trouble.  The  statement  that  even  at  20,000  volts  there  was  no 
need  to  make  provision  for  protection  against  lightning  where  a 
cable  was  "  teed "  on  to  an  overhead  line  was  most 
important,  as  the  opinion  had  been  put  forward  that  some  form  of 
protection  was  necessary  here.  He  agreed  that  horn  lightning 
arresters  could  only  relieve  a  surge  voltaare  by  20  per  cent,  of  its 
value.  They  were  a  somewhat  crude  method  of  protection,  but 
v--ry  cheap.  The  resistance  in  series  with  a  horn  arrester  should 
be  about  50  ohms,  whi  ^h,  on  a  6,600-volt  three-phase  line,  with 
neutral  earthed,  would  give  a  current  of  76  amperes.  To  deal  with 
such  a  current,  a  liquid  series  resistance  should  be  installed  pre- 
ferably to  a  carban  rod.  Steinmetz  had  shown  that  with  such  a 
horn-gap  and  series  resistance,  with  a  choke  coil  installed  at  the 
transmitting  station,  a  higher  pressure  than  50  per  cent,  above  the 
normal  could  not  get  into  the  station.  A  general  condemnation  of 
spark-gaps  in  connection  with  arresters  was  not  permissible.  The 
aluminium  lightning  arrester  which  had  been  used  extensively  in 
America,  although  originally  invented  in  this  country,  had  a  spark- 
gap,  and  very  excellent  results  were  claimed  for  this  arrester. 
The  Giles  valve,  which  was  made  by  the  same  manufacturers  that  made 
the  Mosoicki  condenser,  also  contained  spark-gaps,  and  gave  very 
good  results  for  the  protection  of  machines.  Condensers  had  given 
satisfactory  results  where  all  other  systems  had  failed.  A  short- 
circuit  current  was  very  much  larger  in  the  first  instant  than  it 
was,  say,  one  second  after  the  short  circuit  came  on.  As  with  the 
continual  increase  of  size  of  generating  and  distributing  systems, 
the  breaking  capacity  of  the  oil  switch  became  a  limiting  feature, 
it  was  important  that  an  instantaneous  disconnection  of  a  short 
cir  init  should  not  be  possible. 

Mr.  F.  J.  Moffett  said  the  present  state  of  the  law  regarding 
wayleaves  was  a  very  serious  handicap  to  electrical  development 
generally.  It  was  the  duty  of  the  Institution  to  see  that  in  the 
matter  of  legislation,  this  cauntry  phould  be  freed  from  such 
disabilities  and  put  on  a  level  in  this  respect  with  other  European 
countries.  Wooden  poles  properly  treated  with  creosote  were  the 
most  suitable  for  all  positions  except  where  appearance  was  a 
consideration.  A  few  years  ago  he  examined  some  poles  which  had 
been  erected  over  40  years,  and  which  were  being  removed  to  allow 
of  heavier  poles  being  substituted  ;  thev  were  in  very  good  con- 
dition, including  the  pa't  below  the  ground.  In  miny  industrial 
districts,  Buch  as  the  Black  C  nintry,  the  air  was  so  laden  with  acid 
that  the  life  of  iron  or  eteel  was  short  unless  care  was  taken 
periodically  to  coat  it  with  some  preservative  each  as  coal  tar  or 
bitumastic  paint  Aluminium  was  now  in  respect  of  corrosion  on 
quite  equal  terms  with  copper  ;  fie  twisted  sleeve  joint  was  simple 
and  fairly  satisfactory.  He  had  found  that  the  most  effective 
method  of  tying  in  the  line  wire  was  first  to  cover  it  with  a  lapping 
of  soft  copper  tape  and  tie  it  in  with  a  soft  cipper  binder.  He  did 
not  agree  with  the  author  in  his  dislike  of  any  form  of  lightning 
arrester  involving  a  spark  gap.  Several  years'  use  of  Wurtz 
multiple  air-gap  arresters  on  overhead  lines  had  convinced  him 
that  they  formed  an  efficient  protection.     These  lines  were  erected 


in  Nigeria,  where  thunderstorms  were  muoh  more  violent  and 
frequent  than  in  this  oountry.  No  choking  coils  were  used  in  con- 
nection with  these  arresters,  bnt  no  damage  was  ever  done  to 
machine  windings  or  switchgear. 

Mb,  L.  F.  Modntford  was  surprised  to  hear  that  the  author 
did  not  believe  there  was  any  necessity  for  placing  the  aerial  earth 
wire  above  the  power  wires  as  a  protection  against  lightning.  He 
thought  it  was  decidedly  useful  in  this  respect,  although  it  should 
be  of  the  same  material  as  the  power  wires,  not  only  on  account 
of  its  longer  life,  but  aleo  on  account  of  its  greater  conductivity. 
He  regretted  that  the  author  had  been  so  severe  in  his  condemna- 
tion of  spark-gaps.  His  6  000-volt  lines  were  protected  with 
arresters  of  the  "'  multigap  "  or  "  low  equivalent  "  type,  where  they 
entered  the  sub-station  and  choking  coils  of  wrought-iron  were 
placed  in  each  line.  This  apparatus  had  given  no  trouble  since  its 
installation,  and  spark  -  gap  arresters  were  installed  in  all 
the  sub-stations  on  the  2, 000-volt  system.  It  seemed  probible 
that  the  spark-gap  arrester  found  its  chief  usefulness  in 
systems  of  moderate  voltage — 6,000  to  10,000  ;  beyond  this  the 
number  of  gaps  required  made  the  apparatus  somewhat  cumber- 
some, and  it  would  probably  be  better  to  employ  electrolytio  or 
other  forms  of  condenser  arrester.  With  regard  to  the  method  of 
protecting  the  apparatus  in  the  station  by  placing  extra  insulation 
on  10  per  cent,  of  the  windings  on  the  line  side  of  the  transformers, 
there  did  not  appear  to  be  any  reason  why  a  fixed  percentage  of  the 
end  turns  should  be  reinforced  in  this  way.  This  would  appear  to 
depend  upon  the  voltage  of  the  Bupply,  as  a  transformer  of  com- 
paratively few  turns  would  probably  have  the  impact  Btress  of  a 
surge  distributed  over  more  of  its  windings,  while  one  of  many 
turns  would  only  be  stressed  through  a  small  percentage  of  its 
windings.  One  objection  to  this  method  of  protection  appeared  to 
be  that  it  protected  the  station,  but  not  the  line,  and  as  a  punctured 
insulator  generally  meant  a  shut-down,  it  would  seem  advisable,  in 
cases  where  continuity  of  supply  was  important,  to  install  some 
form  of  protection  for  the  line  as  well. 


NOTES  ON  INTERNATIONAL  STANDARDISA- 
TION  OF  ELECTRICAL  MACHINERY. 


(Discussion  on  paper  read  by  A.  R.  Everest  before  the  Institu- 
tion of  Electrical  Engineers  at  Birmingham ;  for 
dbstract  t>J  paper  see  p.  36',) 


Mr.  C.  le  Maistre  said  that  the  industry  was  to  be  con- 
gratulated upon  the  public-spirited  way  in  which  the  manu- 
facturers, through  their  association,  were  co-operating  in 
the  establishment  of  satisfactory  standards  for  this  country. 
As  regarded  the  international  aspect  of  the  question,  he  felt 
quite  confident  of  the  ultimate  success  of  this  work,  for  our 
continental  friends  had,  in  just  the  same  manner  as  the 
English  and  Americans,  placed  their  very  best  men  at  the 
disposal  of  the  Commission  for  the  working  out  of  these 
problems,  and  the  delegates  to  the  special  committee,  both 
at  Zurich  and  at  Berlin,  were  all  actuated  by  the  highest 
motives.  Whatever  standards  were  adopted  by  the  I. B.C., 
they  must  be  of  a  really  international  character  if  they  were 
to  command  the  respect  of  the  world,  and  the  interests  of 
those  countries  which  were  hotter  or  colder  than  temperate 
climates  must  carefully  be  borne  in  mind.  As  general  secre- 
tary of  the  Commission,  he  was  debarred  fix altering  into 

any  detailed  criticism  of  Mr.  Everest's  very  admirable  notes, 
he  could  assure  the  meeting  that  the  Central  Office  in 
London  of  the  l.E.C.  would  do  everything  in  its  power 
to  help  forward  international  agreement  on  this  important 
subject.  To  be  able,  equitably  to  compare  different  tenders 
must  be  of  such  material  advantage  to  the  progress  of  inter- 
o&tionaJ  trade  in  electrical  machinery',  that  it  was  well 
worth   striving   for. 

Dr.  C.  C.  Garrard  could  not  quite  understand  the  lengthy 
arguments  which  had  been  put  forward  with  regard  to  the 
reference,  or  standard,  air  temperature.  It  seemed  te  him 
this  was  only  a  roundabout,  ana  somewhat  confusing,  way 
of  fixing  the' standard  temperature  rise.  It  was  clear,  a 
had  been  granted  that  the  temperature  of  the  cooling  air 
during  te  I  ■■>  without  effect  on  the  temperature  rise,  that 
machines  could  only  be  compared  with  each  other  on  the 
ground  of  temperature  n'.ve.  Some  people  had  gone  to  great 
trouble  to  malfe.  meteorological  investigations  all  over  the 
world,  but  this  was  absurd,  since  much  greater  variation  of 
temperature  might  be  found  in  one  building,  or  ship.  The 
idea  appeared  to  be  prevalent  that  having  fixed  the  limits 
of  observable  temperature,  it  was  possible  to  devise  a  rating 
cb  would  ensure  that  this  permissible  temperature  would 
never  be  exceeded.  This  was  clearly  impossible.  The  real 
questi'  □  hall    the    standard    temperature    rise    be    say 

or  50°  C?     Having  fixed  this,  all   machines  built  to  this 
rating   would  be   directly   comparable,   and   instead  of  there 
several    l.E.C.    ratings,    viz.,    temperate    zone,    torrid 
zone  and  .    there   would   only    be   one   rating,   as 

must  be  if  it  was  to  be  an  international  rating. 
The  table  of  limits  of  observable  temperature  would  then 
be  very  useful  to  the  user  in  determining  what  machine 
to  use  in  any  given  circumstances.  It  was  not  possible  to 
fix  any  standard  rating  so  that  the  purchaser  would  be  safe 
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to  install  a  machino,  purchased  as  bring  in  conformity  with 
such  standard  rating,  in  any  position.  Such  notion  would 
have  the  result  that  in  a  hot  location,  where  the  factor  <>f 
safety  should  be  higher,  it  would  bo,  in  fact,  lower  than  in 
a  colder  situation.  It  would  he  much  better  to  make  it 
quite  clear  that  they  were  simply  aiming  at  fixing  an  Inter- 
national standard  of  temperature  rise  and  that  there  would 
not  be  several   I.E.C.   ratings  but  only  one. 

Dr.  T.  P.  Wau,  said  that  the  most  important  point  under 
discussion  was  the  question  as  to  the  temperature  tho  cooling 
air  was  to  bo  assumed  to  attain  in  any  temperate  zone  in 
order  that  tho  temperature  rise  allowed  by  the  I.E.C.  might 
be  consistent  with  the  limiting  values  given  in  the  table. 
On  looking  at  this  tablo  he  was  struck  by  tho  very  high 
values  allowed  for  the  limiting  temperatures.  In  view  of 
tho  data  given  in  Mr.  Rayner'a  paper  of  1905,  he  thought 
there  was  not  much  margin  of  safety  when  tho  values  given 
in  tho  table  were  adopted,  and  these  values  should  on  no 
account  be  exceeded.  Certainly  the  highest  temperature 
likely  to  be  experienced  in  any  temperate  climate  should  be 
taken  in  conjunction  with  the  table  to  fix  the  temperature 
rise.  If  a  temperature  of  40°  C.  was  not  uncommon,  then 
if  the  value  of  35°  0.  were  taken  as  fixing  the  permissible 
value,  the  temperature  given  in  the  table  would  in  some 
cases  be  exceeded,  and  tho  danger  zone  would  be  reached. 
Ho  approved  of  the  rating  of  motors  in  kilowatts  instead 
of  horse-power. 

Dr.  Q.  Kapp,  referring  to  the  decision  of  the  I.E.C.  not 
to  establish  any  rules  for  correction  for  ambient  temperatures 
or  altitude,  remarked  that  the  influence  of  density  of  cool- 
ing medium  was  exceedingly  complex,  and  this  might  account 
for  the  discrepancies  between  the  experiences  of  different 
observers.  It  was  not  the  volume,  but  the  weight  of  air  and 
the  velocity  at  which  it  passed  along  the  surfaces  which 
determined  the  amount  of  calories  it  could  take  away.  It 
was  quite  conceivable  that  no  material  difference  in  the 
temperature  rise  would  be  observed,  whatever  (within 
reasonable  limits)  was  the  density  of  the  air.  The  adoption 
of  40°  as  advocated  by  the  British  and  American  members  of 
the  I.E.C.  was  not  unreasonable,  when  one  came  to  consider 
the  necessity  of  providing  a  certain  factor  of  safety.  The 
yield  point  in  the  stress  of  a  bar  of  steel  could  be  found 
with  a  fair  degree  of  accuracy,  but  the  thermal  yield  point 
of  any  particular  type  of  insulating  material  was  not  so  ac- 
curately known.  That  such  a  point  existed  had  been  shown 
by  Mr.  Rayner  and  later  by  Dr.  Steinmetz  and  the  brilliant 
group  of  American  engineers  working  on  this  subject.  All 
experts  agreed  that  5°  to  the  one  side  or  the  other  made 
all  the  difference  between  a  long  and  a  short  life  of  the 
insulation.  The  I.E.C.  had  agreed  on  certain  upper  limits 
of  "observable"  temperatures;  these  values  were  probably 
not  very  far  from  the  yield  points,  and  for  this  reason  they 
must  not  be  overstepped.  It  was  therefore  a  wise  precaution 
to  agree  on  an  ambient  temperature  sufficiently  high  to  en- 
sure that  these  maximum  temperatures  should  not  be 
exceeded  even  on  a  hot  summer's  day.  The  cost  of  machines 
was  only  slightly  increased  by  adopting  the  ambient  tempera- 
ture of  40°  as  a  starting  point  to  arrive  at  the  permissible 
rise,  whilst  the  extra  security  against  breakdown  and  the 
consequent  possibility  to  reduce  the  amount  of  spare  plant 
was  certainly  in  the  interest  of  the  user.  Nowadays,  when 
electricity  had  become  so  important  a  factor  in  all  industries, 
electrical  engineers  must  not  run  any  avoidable  risk,  and 
even  if  the  provision  of  a  generous  factor  of  safety  should 
make  a  machine  a  few  per  cent,  dearer  it  was  in  the  long 
run  in  the  interest  of  the  user  to  pay  a  little  more  for  a 
reliable  article  rather  than  a  little  less  for  a  cheaper  and 
unreliable  article.  This  was  the  policy  followed  by  the  best 
English  and  American  practice,  and  they  could  wish  for 
nothing  better  than  that  it  should  become  the  policy  of 
electrical  engineers  of  all  countries. 

Mr.  H.  R.  Hudson  referred  to  the  employment  of  fans  on 
the  rotating  parts  of  ordinary  "protected  type"  and  "en- 
closed ventilated  type"  industrial  motors.  Every  designer 
was  familiar  with  the  reduction  in  cost  for  a  given  temperar 
ture  rise  which  was  obtained  by  the  use  of  well-designed 
fans  on  the  revolving  parts  of  motors  of  normal  speeds,  and 
this  without  appreciable  reduction  of  efficiency.  Unfortu- 
nately, in  five  cases  out  of  six;  motors  were  installed  in  such 
positions  and  under  such  conditions  that  after  a  few  months' 
running  the  ventilating  passages  and  the  interstices  between 
the  armature  coils  of  a  fan  ventilated  motor  were  so  clogged 
with  dirt,  that  if  a  full  load  test  were  taken,  the  maximum 
temperature  rise  would  be  found  to  be  10  to  15  per  cent, 
higher  than  when  first  installed.  This  was  not  the  case  with 
machines  relying  on  natural  ventilation.  Hence  specifying 
I.E.C.  rating  would  not  in  all  cases  establish  a  standard  of 
quality  as  regarded  temperature  or  life,,  unless  accompanied 
by  some  proviso  that  the  temperature  limits  should  not  be 
exceeded  when  the  machine  was  tested  after  a  certain  period 
of  running  under  actual  service  conditions.  Such  an  arrange- 
ment would,  of  course,  be  commercially  out  of  the  question. 
He  thought  that  in  the  interests  of  the  buyer  and  also  from 
the  point  of  view  of  placing  all  manufacturers,  of  whatever 
nationality,  upon  an  equal  footing  when  quoting  for  enclosed 
ventilated  machines,  it  was  most  desirable  that  machines 
with  natural  ventilation  should  not  be  placed  in  the  same 
category  as  machines  with  fan  ventilation.  The  matter 
seemed  to  him  to  be  quite  as  important  as  discussing  whether 
the  maximum  air  temperature  in  the  temperate  zone  should 


be  taken  on  35"  C.  or  40°  0.  tie  dncerely  hoped  that  tho 
I  B.'O  would  ;:i  ■  the  nbj  I  the  d> ifinition  of  types  of 
eleel  t  ical   machines  it:s  e&i  hi  ition. 

Mr.    0.   T,    Sii:iis    thought    il  |    mueh    to    I 

that  some    definite    rule    should    b  I  uodardizing    the 

exact  method  of  measuring  the  •■  mp< 

parts   of    machines.      Unless    tin,    Was  don.-   the    manofad 
who   based   his  guarantee  on    a   temperatun     n-y     l.y    the   in- 
crease, in  resistance  method  would  be  handicapped   in  com 

parison  with  a  manufacturer  who  based  in  ■  guarantee  on 
the.  temperature  rise  by  thermometer,     it  oped 

that  tho  tendency  would  bo  towards  the  use  of  thermometers 
for  determining  temperature  rise  rather  than  the  increaee 
in  resistance  method,  as  thermometric  readings  were  invari- 
ably preferred  by  customers.  In  the  table  of  limits  of  obser- 
vable temperature,  commutators  and  sliprings  were  bra* 
together  with  a  final  permissible  temperature  of  'JO'  0.  Tho 
mechanical  construction  of  sliprings  usually  took  tho  form 
of  a  bronze  ring  shrunk  on  to  a  mica-insulated  cast-iron  hub. 
With  such  construction,  a  very  high  temperature  was  pos- 
sible without  fear  of  the  rings  becoming  affected,  whereas  with 
commutators  of  the  usual  construction  it  was  extremely 
difficult  to  obtain  anything  like  equal  expansion  of  all  parts, 
with  the  result  that  a  high  temperature  rise  on  commutators 
was  to  be  deprecated,  as  trouble  might  then  be  expected 
with  high  bars,  loosening,  etc.  The  I.E.C.  had  not  made 
any  attempt  to  define  rules  for  sparking  limits  of  direct- 
current  machines.  This  was  quite  as  important  as  the 
standardization  of  safe  temperature  limits,  and  would  be 
more  necessary  now  than  ever,  if  the  overloads  at  present 
universally  given  with  such  machines  were  excluded.  There 
were  many  cases  where  direct-current  machines  were  called 
upon  to  give  a  very  heavy  output  for  such  short  periods  that 
the  temperature  rise  did  not  enter  into  the  calculations,  the 
limits  being  sparklesa  commutation  and  mechanical  strength. 
Rating  the  motors  on  a  kilowatt  instead  of  a  brake-horse- 
power basis  would  undoubtedly  only  help  to  confuse  con- 
sumers, who  very  often  had  a  fair  idea  of  the  brake-horse- 
power required  but  would  regard  a  kilowatt  rating  as  mean- 
ingless. 

Mr.  N.  B.  Rosher  pleaded  that  the  rating  of  machines 
should  be  no  higher  in  the  future  than  at  present.  If  the 
I.E.C.  ultimately  adopted  40°  C.  as  the  ambient  temperature, 
the  rating  of  machines  would  be  considerably  higher  than 
at  present.  His  objection  to  the  higher  rating  was  chiefly 
that  a  very  large  percentage  of  motors  used  for  industrial 
purposes  drove  line  shafting,  to  which  additional  machines 
were  frequently  added.  If  the  motors  used  for  these  pur- 
poses were  highly  rated  there  would  not  be  the  same  margin 
of  power  as  at  present.  With  regard  to  the  table  of  limits 
of  temperature,  it  seemed  to  him  very  undesirable  that  the 
figure  for  bearings  should  be  as  high  as  80°  C.  in  the  case 
of  motors  installed  in  out-of-the-way  positions  or  where  an 
inspection  was  made  at  only  infrequent  intervals. 

Mr.  W.  J.  Larkb  said  it  was  of  the  utmost  importance 
that  an  international  agreement  should  be  arrived  at  in 
connection  with  standardization,  in  the  interests  of  the 
development  of  the  electrical  industry  throughout  the  world, 
as  well  as  of  foreign  business  in  the  countries  which  did  not 
produce  their  own  electrical  machinery  and  apparatus.  In 
these  latter  countries  we  had  for  some  considerable  time 
been  at  a  serious  disadvantage  with  our  German  competitors, 
due  to  the  adoption  in  this  country  of  a  more  conservative 
basis  of  rating.  But  the  work  of  the  I.E.C.  would  prove 
abortive  unless  each  country  represented  on  it  took  the 
requisite  steps  to  ensure  that  the  recognised  authorities  in 
that  country,  controlling  the  standards  of  the  industry,  co- 
operated with  the  I.E.C.  by  changing  where  necessary  the 
recognised  standards  of  the  country  to  those  formulated  by 
the  I.E.C,  to  which  their  representatives  had  subscribed. 
For  the  United  Kingdom  this  authority  would  presumably 
be  the  Engineering  Standards  Committee.  In  America  the 
Institute  of  Electrical  Engineers  had  already  drafted  a  com- 
prehensive series  of  rules  in  which  had  been  incorporated 
the  standards  formulated  by  the  I.E.C,  so  far  as  these  had 
been  established  by  international  agreement.  On  the  ques- 
tion of  the  temperature  of  the  surrounding  air  rested  the 
whole  problem  of  international  standardization  in  the  rating 
of  electrical  machinery.  There  was  no  doubt  that  the  atti- 
tude of  the  British  and  American  delegates  was  correct  in 
supporting  such  a  limit  for  the  ambient  temperature  as 
would  ensure,  under  the  conditions  of  climate  considered, 
that  the  maximum  limits  of  temperature  mentioned  in  the 
table  were  never  exceeded  during  any  period  of  the  working 
time,  and  this  was  the  only  logical  attitude,  in  view  of  the 
fact  that  the  limits  mentioned  were  the  maximum.  It  was 
to  be  hoped  that  at  the  next  meeting  of  the  I.E.C.  the  40° 
limit  would  be  agreed  upon,  the  arguments  in  its  favour 
being  irrefutable.  If  40°  C  were  adopted  for  temperate 
zones,  there  would  arise  the  difficulty  of  rating  of  machines 
exported  to  tropical  zones.  Whereas  large  machines  were 
almost  invariably  specially  designed  and  built  for  the  condi- 
tions under  which  they  were  required  to  work,  a  difficulty 
arose  as  to  the  rating  of  the  small  machines,  which  it 
was  desired  to  deliver  from  stock  for  shipment  to  tropical 
zones.  It  seemed  evident  that  in  every  case  the  ambient 
temperature  of  the  locality  in  which  the  machines  were  to  be 
used  must  be  taken  into  consideration,  and  the  machines 
re-rated  accordingly  by  the  manufacturer  supplying  them. 
The    suggestion    that  motors  should    b»   rated  in   kilowatts 
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instead  of  H.P.  was  an  innovation  for  which  there  seemed 
no  reasonable  grounds,  and  ono  that  would  be  fraught  with 
the  greatest  possible  difficulty  and  inconvenience.  From  a 
considerable  experience  and  acquaintance  with  users  of 
electrical  machinery,  it  might  be  definitely  stated  that  the 
difficulties  of  introducing  electric  driving,  particularly  to  small 
users,  would  be  considerably  enhanced  by  following  this 
procedure.  All  prospective  users  of  electric  power  thought 
in  II. P.,  and  the  prime  mover,  of  whatever  type,  which  it 
was  proposed  to  supersede  by  an  electric  motor,  was  invari- 
ably rated  in  H.F. 

l)r.  M.  Kahn  said  there  could  not  be  any  doubt  that  a 
conservative  rating  was  to  the  best  advantage  of  all  con- 
cerned. There  was  no  question  that  machines  sometimes  had 
to  run  in  temperatures  of  surrounding  atmospheres  of  40°  C. 
Usually  machines  would  run  in  temperatures  of  about  25°  C, 
and  the  difference  of  15°  C.  could  be  taken  as  a  certain 
safety  factor.  It  would  be  impossible  to  persuade  a  cus- 
tomer who  had  been  used  up  to  now  to  buy  a  20-H.P. 
motor  and  get  a  certain  load  out  of  it  and  have  something 
in  hand  for  contingencies,  that  in  future  he  would  have  to 
specify  a  maximum  load,  with  a  certain  margin  above  the 
normal  load.  This  could  be  obviated  if  the  rating  of  the 
motor  were  settled  in  such  a  way  that  in  case  the  rating 
allowed  was  exceeded  by  a  reasonable  limit  no  harm  would 
be  done  to  the  machinery  installed. 

Mr.  H.  M.  Hobart  sent  a  communication  to  the  following 
effect:— In  the  preliminary  draft  of  a  pending  revision  of 
the  A.I.E.E.  Standardization  Rules,  the  plan  has  been  fol- 
lowed of  adhering  to  the  I. E.G.  Rules  to  the  extent  to 
which  the  latter  have  now  been  completed,  and  to  incor- 
porate their  spirit  in  dealing  with  the  classes  of  machines 
and  the  various  features  for  which  they  do  not  yet  provide. 
The  draft  divides  rotating  machinery  into  two  groups- 
machines  for  pressures  up  to  and  including  4,000  volts,  and 
those  for  pressures  above  4,000  and  not  exceeding  14,000 
volts.  It  is  assumed  that  there  will  be  places  in  these 
machines  where  the  insulation  will  be  subjected  to  tempera- 
tures  exceeding  by  10°  and  20°  respectively  the  highest 
temperature  which  can  be  "observed"  with  the  methols  of 
measurement  recognised  in  the  Rules.  For  stationary  trans- 
formers, the  internal  drop  in  temperature  is  assumed  to  be 
10°,  irrespective  of  the  pressure  for  which  the  transformer 
is  wound.  In  the  preliminary  draft  the  I.E.C.  values  for 
the  highest  permissible  limits  of  "observable"  temperature 
have  been  adopted.  These  values  represent  approved  prac- 
tice for  continuous  running,  if  associated  with  such  provisions 
as  shall  insure  that  they  are  never  exceeded.  For  the 
A.I.E.E.  Rules,  the  prospective  International  Ambient  Tem- 
perature of  Reference  of  40°  is  adopted.  Data  of  shade 
temperatures  from  all  over  the  temperate  zone  afford  ample 
evidence  that  no  lower  value  could  be  adopted  consistently 
with  the  International  recommendation  that  the  Standardized 
limits  of  "observable"  temperature  shall  never  be  exceeded. 
This  recommendation  has  already  been  incorporated  in  para- 
graph 18  of  the  new  Standardizing  Rules  of  the  Verband 
Deutscher  Elektrotechniker.  Since  the  approved  "observ- 
able "  temperature  rises  set  forth  in  the  V.D.E.  Rules  are 
values,  which,  when  added  to  35°,  give  the  highest  permis- 
sible "observable"  temperatures,  it  is  clear  that  when  the 
ambient  temperature  is  greater  than  .35°,  the  highest  "observ- 
able" temperature  will  be  exceeded  by  an  equal  amount.  In 
the  neighbourhood  of  electrical  machinery,  the  ambient  tem- 
perature is  frequently  between  36°  and  40°;  to  deolare  it  to 
be  35°  is  futile  if  (ae  is  the  case)  it  actually  attains  to  values 
several  degrees  greater,  since  this  will  occasion  the  tempera- 
tures corresponding  to  approved  practice  to  be  exceeded  at 
times  by  several  degrees,  which  conflicts  with  the  Inter- 
national Agreement  that  the  approved  "observable"  tem- 
peratures are  to  be  considered  as  values  which  shall  never 
be  exceeded. 


FARADAY    SOCIETY. 


Several  discussions  of  varied  interest  were  the  features  of 
the  last  meeting  of  the  Faraday  Society,  held  on  November 
26th,  at  the  Institution  of  Electrical  Engineers.  Several  of 
these  were  of  somewhat  abstract  interest  but  a  few  remarks 
on  two  or  three  others  will  not  be  out  of  place  here. 

The  Density  of  Aluminium.  Dr.  F.  J.  Brislee  had  shown 
in  a  paper  presented  to  the  Society  in  May,  that  contrary 
to  what  one  would  imagine,  rolling  and  otherwise  working 
.-ilimiinium  reduced  instead  of  increasing  its  density,  the 
density,  however,  increasing  again  when  the  metal  was  an- 
nealed. Photomicrographic  examination  showed  that  the 
diminution  in  density  was  accompanied  by  a  disappearance 
of  crystalline  structure,  the  polyhedra  of*the  cast  metal  passing 
into  an  amorphous  or  vitreous  state.  Annealing  trans- 
formed the  amorphous  back  again  into  the  crystalline  state, 
with  the  accoinpanying  increase  of  density  already  referred 
to.  The  changes  of  volume  are  a  little  difficult  to  under- 
stand therrriodynamically,  and  the  hope  was  expressed  that 
tli<>  matter  would  be  further  investigated.  It  is  necessary 
to  know,  for  example,  whether  aluminium  gains  or  loses 
heat  when  it  is  rolled  and  indeed  the  whole  question  of  the 
change  of  state  of  aluminium,   if  there  be  such   change  of 


state,  needs  systematic  investigation  before  the  observations 
made  by  Dr.  Brislee  can  be  properly  understood.  Needless 
to  say  the  question  is  of  technical  importance  as  well  as 
of  theoretical  interest,  particularly  in  view  of  the  differences 
which  exist  in  the  stability  of  the  hard-worked  and  annealed 
metal. 

Overvoltaqe.  A  note  by  Professor  J.  W.  Richards  of 
Lehigh  University,  U.S.A.,  which  appeared  in  the  last  issue  of 
the  Society's  Transactions  led  to  a  short  discussion  on  this 
somew-hat  elusive  subject.  Professor  Richards  put  forward 
the  novel  view  that  overvoltage  was  not  of  the  nature  of 
a  decomposition  voltage  and  that  it  did  not  do  chemical 
work.  Calorimetric  tests  on  a  voltaic  cell  led  him  to  believe 
that  it  is  nothing  more  than  a  surface  resistance  caused 
by  the  accumulation  of  gas  on  the  electrode,  so  that  all  the 
energy  absorbed  appears  as  sensible,  measurable,  heat.  This 
view  was  strongly  opposed  by  Dr.  F.  J.  Brislee  and  by  Mr. 
U.  R.  Evans,  who  reiterated  the  orthodox  theory  that  over- 
voltage  was  simply  due  to  the  fact  that  the  formation  of 
visible  bubbles  required  a  considerable  degree  of  supersatura- 
tion  of  the  kathode,  with  hydrogen,  analogous  to  what  hap- 
pened when  a  liquid  was  superheated. 

Nitrogen  and  the  Electrical  Discharge.  Dr.  T.  Martin 
Lowry  showed  a  series  of  photographs  illustrating  the  for- 
mation of  an  oxidizable  variety  of  nitrogen  by  the  combined 
action  of  a  60-called  "silent"  discharge  and  a  "spark" 
discharge  in  air  at  atmospheric  pressure.  The  observations 
arose  out  of  experiments  made  with  gases  for  bleaching 
flour.  The  new  allotropic  variety  of  nitrogen  has  the  property 
of  being  oxidised  by  ozone  to  nitrogen  peroxide.  If  no  ozone 
is  present  the  gas  quickly  reverts  to  the  ordinary  form.  The 
existence  of  this  allotropic  nitrogen  may  have  some  bearing 
on  the  technical  fixation  of  nitrogen,  and  it  is  suggested  that 
the  oxidizable  variety  is  first  formed  by  the  discharge,  and 
afterwards  oxidised  by  means  of  the  ozone  formed  simulta- 
neously to  the  oxides  of  nitrogen.  The  chemically  active 
variety  of  nitrogen  recently  discovered  by  Strutt  under 
certain  conditions  of  vacuum  discharge  would  appear  to  be 
different  to  Dr.  Lowry's  variety,  as  it  is  not  oxidizable  by 
ozone. 


TRADE    STATISTICS    OP    SIAM. 


The  following  figures  showing  the  imports  of  electrical  and 
similar  goods  into  the  port  of  Bangkok  during  the  year  ended 
March,  1912,  are  taken  from  the  recently  issued  official  trade 
statistics;  the  figures  for  the  year  ended  March,  1911,  are 
included  for  purposes  of  comparison  and  notes  of  any  increases 
or  decreases  are  given.  Imports  stated  to  be  from  Singapore 
and  Hong  Kong  are  for  the  moat  part  the  products  of  other 
countries  shipped  via  these  two  ports. 


1910-11. 

1911-12. 

Inc.  or  dec. 

Ticals. 

Ticals. 

Ticals. 

Electrical  goods  and  appara 

us. — 

From  United  Kingdom... 

197,000 

315,000 

+  118,000 

,,      Germany 

151,000 

407,000 

+  256,000 

„      United  States     ... 

•       44,000 

101,000 

+    57,000 

Singapore 

12,000 

15,000 

+      3,000 

„      Sweden      

— 

14,000 

+    14,000 

„      Hong  Kong 

— 

10,000 

+    10,000 

„      Italy           

10,000 

7,000 

—     3,000 

„      Austria      

2,000 

3,000 

+      1,000 

„      Holland      

10,000 

10,000 

— 

„      France       

14,000 

4,000 

—     6,000 

,,     Japan 

1,000 

6,000 

+      5,000 

,,      Other  countries  .. 

11,000 

4,000 

—     7,000 

Total 

452,000 

896,000 

+  444,000 

Hardware,  etc. — 

From  Singapore 

251,000 

205,000 

—    46,000 

,,      United  Kingdom... 

197,000 

245,000 

+    48,000 

,,      Germany    

248,000 

381,000 

+  133,000 

,,      Austria      

104,000 

112,000 

+      8,000 

„      United  States     ... 

64,000 

43,000 

—    21,000 

„      France       

32,000 

31,000 

—      1,000 

,,      Switzerland 

19,000 

6,000 

—    13,000 

,,      Other  countries  ... 

169,000 

125,000 

—    44,000 

Total 

1,084,000 

1,148,000 

+    64,000 

Lamps. — 

From  Singapore 

71,000 

49,000 

—    22,000 

„       Hong  Kong 

26,000 

27,000 

+      1,000 

,,      United  Kingdom 

21,000 

36,000 

+    15,000 

,,      Germany 

33,000 

69,000 

+    30,000 

„      United  States     ... 

63,000 

74,000 

+    11,000 

,,      Japan         

,,      Other  countries  ... 

56,000 

71,000 

+    15,000 

7,000 

29,000 

+    22,000 

Total 


277,000       355,000       +    78,000 
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1010.11. 

Tioals. 

1911-12. 
Ticale. 

Inc 

or  dec. 
Ticala. 

Paris  of  lamps. — 

From  Singapore 
Hong  Kong 
United   Kingdom... 

German; 

United  States 
,,      Other  countries  ... 

19,000 

21,000 

22,000 

9,000 

I0.4M.MI 

12,000 

13,000 
7,000 

17,000 

.    12,000 

3,000 

11,000 

63,000 

+ 

6,000 
14,000 
5,000 
3,000 
7,000 
1,000 

Total 

93,000 

30,000 

nom  machinery  other  than 

milling  and  marine. 

From  United  Kingdom... 

Germany 

United  States 
„      Other  countries  ... 

53,000 
8,000 

32,000 
5,000 

70,000 

35,000 

9,000 

6,000 

120,000 

+ 

+ 

+ 

+ 

17,000 
27,000 
28,000 

1,000 

Total 

98,000 

22,000 

Machinery  other  than  steam- 

From  United  Kingdom... 

,,      Germany 

„      United  States 

,,      France       

„      Other  countries  ... 

154,000 

37,000 

81,000 

6,000 

17,000 

295,000 

156,000 
56,000 
26,000 
30,000 
27,000 

+ 
+ 

+ 

+ 

2,000 
19,000 
55,000 
24,000 

10,0(10 

Total 

295,000 

- 

Machine  belting. — 

From  United  Kingdom... 
„     Germany   ... 
„      Other  countries  ... 

81,000 

18,000 

5,000 

34,000 

27,000 

1,000 

+ 

47,000 
9,000 
4,000 

Total 

104,000 

62,000 

- 

42,000 

Brave  and  brasaware. — 

From  Hong  Kong 
,,      United  Kingdom... 

,,      China         

,,      Germany 

,,      Japan 

„      Other  countries  ... 

454,000 
66,000 
34,000 
11,000 
3,000 
24,000 

255,000 
71,000 

167,000 
23,000 
19,000 
20,000 

+ 
+ 

+ 
+ 

199,000 

5,000 

133,000 

12,000 

16,000 

4,000 

Total 

592,000 

555,000 

- 

37,000 

Copper  and  copper  ware. — 

From  Hong  Kong 
,,      United  Kingdom... 

,,      China         

,,      Other  countries  ... 

105,000 
24,000 
5,000 
8,000 

142,000 

23,000 
21,000 
27,000 
13,000 

84,000 

+ 

+ 

82,000 
3,000 

22,000 
5,000 

Total 

58,000 

Iron  and  steel  wire  manufaci 

ires. — 

From  United  Kingdom... 

,,      Germany 

Switzerland 
,,      Other   countries... 

35,000 

12,000 

4,000 

14,000 

37,000 

29,000 

2,000 

20,000 

+ 
+ 

:+ 

+ 

2,000 

17,000 

2,000 

6,000 

Total 

65,000 

88,000 

23,000 

Hailway  material. — 

From  United  Kingdom... 

.,      Germany    

„     Belgium     

„      Other  countries  ... 

205,000 

158,000 

316,000 

2,000 

149,000 

236,000 

294,000 

3,000 

+ 
+ 

56,000 

78,000 

22,000 

1,000 

Total 


681,000       682,000        +      1,000 


Note  :  £1  =  about  13  ticals. 


ELECTRICAL    BILLS    IN    PARLIAMENT. 


ESTIMATES  OF  EXPENDITURE. 

The   estimates    deposited  in    connection    with    the    Private 
Bills  which  will  come  before  Parliament  in  the  forthcoming 
session  give  the  following  amongst  other  expenditure : — 
Reading    Corporation    (Mr.    G.    F.    Craven,    Tram- 
ways    Engineer)— Construction     of    tramways, 
£3,100;    provision    of    trolley    vehicles,    £6,800; 
provision    of    electrical    equipment    and    other 
works     necessary     for     tramways    and    trollev 
vehicles,     £6,000;     motor     omnibuses,    £3,500; 

Depot  accommodation,   £2,400     

I'leckheaton  Urban  District  Council  (Mr.  Clifton 
Lund,  engineer).— Six  motor  omnibuses,  £4,800; 
land  and  construction  of  buildings,  £1,400  ... 
London  County  Council  (Mr.  G.  W.  Humphreys 
engineer).— Tramways,  £129,000;  street  widen- 
ings  and  improvements,  £89,500  


£21,800 


£6,200 


£218,500 


Aberdeen  Corporation   (Mr    W     Dj  i  r)  ■ 

Double  tramway,  I  furlongg  (.16  chain*,  £7,240; 
doable     tramway,     <>     furlongs     i  12    ebainj. 
£12,990;    double    tramway,    8    furlon 
chains,  £9,270;  street  improvement*,   i 

Walsall  Corporation  (Mr.  J.  Taylor,  borough  engi- 
neer).—Steelworks,  £5,684;  construction  of  I 
furlong  8.18  chains  of  double  tramway,  £:),062; 
electrical  equipment,  £523;  tramway  rolling 
stock,  £9,000;  provision  of  trolley  vehicles, 
£16,500;  electrical  equipment,  etc.,  of  trolley 
vehicles,  £27.871;  motor  omnibuses,  £19,800; 
land,  £500;  building  of  trolley  vehicles  and 
'buses,    £3,000  £85,890 

Glasgow  Corporation  (Mr.  J.  Ferguson,  engineer). — 
For  the  construction  of  twenty-eight  sections 
of  tramway        £406,500 

Newcastkvon-Tyne  Corporation  (Mr.  W.  J.  Steele, 
engineer).— Tramway,  3  miles  1  furlong  4.7 
chains,  single,  £36,180;  tramway,  8  chains, 
single,  £1.457;  tramway,  1  mile  1  furlong  7. 3 
chains,  single,  £15,534;  other  works,  £2,200  ...      £ 

Bolton   Corporation    (Mr.    E.  L.    Morgan,   borough 

engineer).— Tramways  £30,242 

Leeds  Corporation  (Mr.  J.  B.  Hamilton,  tramways 
general  manager). — Construction  of  tramways, 
£60,011;  provision  of  trolley  vehicles,  £12,000; 
provision  of  electrical  equipment,  etc..  for  tram- 
ways and  trolley  vehicles,  £28,562;  land  for  sub- 
station and  depot,  £475 ;  provision  of  sub-station 
and  dep6t  and  plant  and  cables  in  connection 
therewith,    £42,161      £143,210 

York  Corporation  (Mr.  J.  W.  Hame.  electrical  engi- 
neer).—Provision  of  trolley  vehicles,  £9,800; 
electrical  equipment,  £8,648;  provision  of  equip- 
ment of  motor  'buses,  £12,000;  land  and  depot 
for  trolley  vehicles,  etc..  £21,617  £52,065 

Birmingham  Corporation  (Mr.  H.  E.  Stilgoe,  city 
engineer). — Construction  of  new  tramways, 
£144,209;  overhead  equipment  and  electric 
feeders,  £34,917;  rolling  stock,  £18.000    £197,126 

Sheffield  Corporation  (Mr.  C.  P.  Wike.  city  engi- 
neer, and  Mr.  A.  K.  Fearnley,  tramways  mana- 
ger).—Construction  of  tramways,   £2,055         ...        £2,055 

Chesterfield  Corporation  (Mr.  R.  L.  Acland, 
borough  electrical  engineer). — Tramway,  3  fur- 
longs 0.03  chains,  £3,900;  tramway.  3  furlongs 
2.73  chains,  £4,100;  underground  feeding 
cables,  etc..  £3,000;  six  double  deck  cars,  includ- 
ing motor  and  other  electrical  equipment, 
£5,100;  extension  of  car  shed,  £1,500;  alteration 
to  postal  telegraph  wires  on  route,  £500;  con- 
tingencies,  £400         £18,500 

Norwich  Electric  Tramways  (Messrs.  I.  E.  Win- 
slow  and  T.  Hennell,  engineers).— Construction 
of  tramways,  £30,360;  street  works,  £5,038    ...      £35,398 

.Newport  Corporation  (Mr.  H.  Tremelling,  engi- 
neer).—Construction  of  tramways,  £7,250;  pur- 
chase of  motor  'buses  and  provision  of  depot, 
etc.,  £6.000        £13,050 

Deal  and  Walmer  Gas  and  Electricity  (Mr.  Percy 
Griffith,  engineer).— Construction  of  railway 
and  bridge,  £2,018     £2,018 

Preston   Corporation   (Mr.   J.    Barrow,   engineer).— 

Construction  of  tramways,    £26,000        £26,000 

Clyde  Navigation  (Mr.  W.  M.  Alston,  engineer).— 
Diversion  of  Glasgow  Corporation  tramways  in 
Eenfrew  Road,  £17,291 ;  diversion  of  post  office 
telegraph  lines  and  cables,  £3,300;  construction 
of  dock  tramways,  £19,295 £39,886 

Great  Yarmouth  Haven  Bridge  and  Tramways  (Mr. 

J.  W.  Cockrill,   borough  surveyor).— Tramways       £8,443 

London    Electric   Railway   (Mr.    H.    H.    Dalrymple. 

Hay,  engineer).— Construction  of  five  subways    £100,276 

North  and  South  Shields  Railway  (Mr.  J.  Ports- 
mouth, engineer).— Construction  of  6  furlongs 
6.80  chains  of  railway  under  the  Tyne    £187,986 

Metropolitan  and  Great  Northern  Railway  Co. 
(Messrs.  W.  Willox  and  C.  J.  Brown,  engi- 
neers) .—Construction  of  railways,    £711,409    ...    £711,409 

Central  London  Railway  (Messrs.  Mott  and  Hay, 
engineers).— Enlargement  of  tunnels,  £S6,140; 
subways,    £68,850        £154,990 

Birkenhead     Corporation.  —  Provision     of     motor 

omnibuses  £20,000 

Bournemouth  and  District  Eaiiless  Traction.— Capi- 
tal powers,  £10,000     £10,000 

Manchester  Corporation. — For  land,   easements  and 

works  for  supply  of  electricity,  £50,000 £50.000 

Skegness  Urban  District  Council.— For  land  and 
erection  of  electricity  station,  £1,263;  laying  of 
electric  mains,  £7,471;  purchase  of  motor 
'buses,  £1,800;  car  shed  and  depot,  £900        ...      £11,434 

St.  Anne's  Urban  District  Council. — Motor  omni- 
buses, £800;  land  and  depot,  £900         £1,700 
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FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 

GREECE. — The  Board  of  Trade  have  received  information  from 
H.M.  Ambassador  in  Greece  to  the  effect  that  a  Bill  providing  for 
important  reductions  in  the  Greek  rates  of  Customs  duty  has  been 
introduced  into  the  Legislature.  The  proposed  reductions  will  not 
take  place  until  the  Bill  is  enacted. 

AUSTRALIA. — The  Commission  which  has  been  appointed  to 
inquire  into  the  working-  of  the  tariff  has  received  applications 
for  the  extension  of  preference  to  British  goods  in  the  following 
lines  : — Regulating,  starting  and  controlling  apparatus  for  all 
electrical  purposes,  including  distributing  boards  and  switchboards, 
except  telephone  switchboards  (present  duty  20  per  cent,  from  all 
countries)  ;  electric  fittings  consisting  wholly  or  partly  of  metal, 
vie.,  switches,  fuses,  and  lightning  arresters  (at  present  free  from 
all  countries)  ;  telephones,  switchboards  and  appliances  (at  present 
free  from  all  countries).  These  applications  have  been  made  in 
accordance  with  the  proposals  to  which  reference  was  recently 
made  in  a  leaderette  in  the  Electrical  Review. 

FRANCE. — The  Board  of  Trade  have  received  information  to 
the  effect  that  pending  further  consideration  by  the  French 
Government,  of  certain  new  regulations  with  regard  to  the 
marking  of  merchandise  imported  into  France,  importers  may,  on 
application  to  the  French  Customs  authorities,  continue  their 
existing  practice  in  the  matter.  This  privilege  does  not,  however, 
extend  to  marks,  the  illegal  character  of  which  has  already  been 
determined. 

SALVADOR. — The  Consul-General  of  Salvador  in  London  has 
issued  a  statement  to  the  effect  that  from  January  1st  all  Consular 
invoices  must  be  purchased  at  Salvador  Consular  Office  at  a  cost  of 
lOd.  per  set  (four  copies).  Consequently,  no  Consular  invoices  will 
be  certified  by  Salvador  Consuls  at  London,  Liverpool,  Birmingham, 
Glasgow  and  Southampton,  unless  the  proper  official  forms  have 
been  so  procured. 

COLUMBIA. — The  Board  of  Trade  have  been  informed  that  a 
new  Customs  Tariff  was  promulgated  on  December  18th.  Increases 
of  the  former  rates  of  duty  will  begin  after  the  expiration  of 
90  days  from  December  6th  last  by  steps  of  one-tenth  during  10 
months.  The  new  tariff  will  consequently  not  be  in  full  force 
until  January,  1916. 


NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT   YET   PUBLISHED). 
Compiled    expressly    for    this    journal    by    Mbbbrs.    W.    P.    Thompson    Si    Co., 
Electric*!     Patent    Agents,    286,     High     Holborn,     London,     W.C.,    and    at 
Liverpool  and   bradford,   to  whom  all   inquiries  should   be  addressed. 


19.  "  Electrical  apparatus  for  heating  and  cooking."  E.  W.  Lancaster. 
January  1st. 

20.  "  Electric  heating  and  cooking  apparatus."  E.  VV.  LANCASTER.  Janu- 
ary 1st. 

38.  "  Electrodes  for  alkaline  accumulators."  SvenSka  Ackumulator  Aktie- 
bolaget  Jungnbr.  January  1st.  (Convention  date,  January  16th,  1913,  Sweden). 
(Complete). 

53.  "  Semi-automatic  telephone  exchange  systems."  W.  Aitken  and  R. 
Aitken.     January  1st. 

65.  "  Electric  torch  ray  magnifier."     T.  J.  Williams.     January  1st. 

66.  "  Electrical  apparatus  for  in. parting  intermittent  motion  at  prede- 
termined intervals."     A.  C.  Banfield.     January  1st.     (Complete). 

68.    "  Electric  are  lamps."     H.   J.   Booker.     January  1st. 

72.  "  Process  for  restoring  the  activity  of  a  positive  electrode  mass  for 
alkaline  accumulators."  Svenska  Ackumulator  Aktiebolacet  Juncner.  Janu- 
ary 1st.     (Convention  date,  January  16th,  1913,  Sweden).     (Complete). 

73.  H  Means  for  applying  electric  power  to  assist  or  supplement  hand  power 
for  steering  or  other  purpose."     W.  H.  Scott.     January  1st. 

83.  "  Apparatus  for  converting  telegraphic  code  figures  into  words." 
A.  W.  C.  Voictsbercer,  H.  West,  and  J.  West.  January  1st.  (Addition  to 
9,195/12).     (Complete). 

01.  "  Means  for  intermittently  establishing  an  electric  circuit  for  indicating 
or  recording  the  level  of  liquids  or  for  other  purposes."  J.  B.  Hotham  and 
M.  J.  Wilson.     January  1st.     (Complete). 

106.  "  Packing  enclosure  for  the  cells  of  an  electric  battery."  B.  Pordes. 
January  2nd.     (Complete). 

111.  "  Instruments  for  indicating  the  phase  relations  of  alternating  current 
circuits."     Everett,  Edgcumbe,  &  Co.,  Ltd.     January  2nd. 

123.  "  Rising  receptacles  for  electrical  accumulator  cells."  Svenska  Acku- 
mulator Aktiebolacet  Jungner.  January  2nd.  (Convention  date,  January 
16th,  1913,  Sweden).     (Complete). 

124.  "  Dynamo-electric  machines."  BRITISH  Thomson-Houston  Co.,  Ltd., 
and  A.  A.  Pollock.    January  2nd. 

126.  "  Lighting  fixtures."  British  Thomson-Houston  Co  Ltd.  January 
2nd.    (General    Electric    Co.,    United    States). 

133.  "  Electric  lamps  fed  by  induction-apparatus  driven  by  irregular  actu- 
ating-means."  F.  Esteve.  January  2nd.  (Convention  date,  January  4th,  1913. 
France).     (Complete) 

134.  "  Electric  safety  lamp  for  mines."  W.  Krausiiaar.  January  2nd. 
(Convention  date,  January  7th,   1913,   Germany).     (Complete). 

136.     "  Electric  heaters."    J.  R.  QUAIN.     January  2nd. 

155.  "Holders  for  electric  incandescent  lamps  and  the  like."  E.  H.  B. 
Huiiir.s.     January  3rd. 

l'j.5.  "Gas  controllers,  electric  time  switches,  and  Ihe  like."  E.  H 
Hokstmann.  G.  O.  H.  Horstmann.  A.  Horstmann,  S.  A.  Hokstmann,  and 
W.  T.  Edgar.     January  3rd. 

173.  "  Machines  for  generating  electrical  energy."  C.  T.  Mason.  January 
3rd.     (Complete). 

174.  "  Machines  for  generating  electrical  encrgv."  C.  T.  Mason.  January 
3rd.     (Complete). 

183.  "  Dynamo-electric  machines."  J.  D.  L.  Bradwei.l  and  G.  Bradwell. 
January  3rd. 

186.  "  Metal  vapour  rectifiers  or  the  like."  Akt.  fits.  Brown.  BovtRi.  lt 
(IE.  January  3rd.  {Convention  dat*,  March  22nd,  1913,  Germany).  (Com- 
plett). 


188.  "  Apparatus  for  heating  rooms  and  buildings  by  electricity."  F. 
Sumner-Smith,  E.  P.  Barfield.  and  J    ST.  C.  Colbon.     January  3rd. 

194.  "  Detectors  for  radio-telegraphy  or  telephony."  Ti.  Wilson.  January 
3rd. 

196.  "  Electrical  coupling  devices  for  railway  and  other  vehicles."  L. 
Boirault.  January  3rd.  (Divided  Application  on  21,480/13.  September  23rd). 
(Complete). 

198.  "  Apparatus  for  the  control  from  a  distance  of  a  number  of  guns  from 
a  single  transmitter."  R.  Girardelli.  January  3rd.  (Convention  date,  Janu- 
ary 16th,  1913,  Italy).     (Complete). 

208.  "  Life-saving  device  particularly  applicable  to  electric  tramways  and 
the  like."    J.  Gvarmati,  I.  Lakt,  and  J.  Laszlo.     January  Jrd. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C.,  .and  at 
Liverpool    and    Bradford;    price,    post   free,    9d.    (in    stamps). 


iei2. 

21,191.  Apparatus  tor  Displaying  Advertisements,  Communicating  Messages 
or  Signalling  both  during  Light  and  Darkness.  J.  P.  Naylor  &  Naylorgraph. 
Ltd.     September  17th. 

28,634.  Electric  Current  Regulating  and  Controlling  Apparatus,  such 
as  Electrio-motok  Starting  and  Controlling  Apparatus  and  thi  like.  J.  A. 
Hirst  and  P.  S.   Brook.     December  12th. 

28,748.  Machines  for  Generating  Electric  Current  for  Dual  Purposes 
such  as  Ignition  and  Illumination.     F.  L.  Hollister.     December  13th. 

28,864.  Electro-macnets.  Soc.  Anon,  des  Etablissements  L.  Bleriot.  Decem- 
ber  14th.     (December   15th,   1911). 

28,924.  Light  Projecting  Apparatus  for  Attachment  to  Small  Arms. 
Waffen-Technische  Ges.  "  Wespi."     December  14th. 

28,943.  Means  for  Use  in  the  Quantitative  Analysis  of  Gaseous  Mixtures 
and  for  Automatically  Regulating  the  State  of  Gaseous  Mixtures.  Siemens 
Bros.  &  Co.     (Siemens  &  Halske  Akt.  Ges.).     December   16th. 

28,977.  Electric  Circuit  Closing  Apparatus.  H.  Wade  (Protective  Signal 
Manufacturing   Co.).      December    16th. 

29,031.  Signs  or  Devices  for  Advertising  and  Danger  Signal  Purposes. 
A.  Crowden.     December   17th. 

29,338.  Regulation  of  the  Pressure  of  Electrical  Generation  Systems 
Employing  Rotary  Converters.  Siemens  Bros.  Dynamo  Works,  Ltd.  and 
Wilson,    J.   C.      December   20th. 

29,367.  Telephone  Systems.  Automatic  Telephone  Manufacturing  Co.  (Auto- 
matic   Electric   Co.).     December   20th. 

29,387.  Telephone  Systems.  Automatic  Telephone  Manufacturing  Co.  (Auto- 
matic  Electric  Co.).     December  20th. 

29,389.  Refractory  Materials.  British  Thomson-Houston  Co.  (General  Elec- 
tric Co.).     December  20th. 

29,581.  Magneto-electric  Machines  for  Combined  Ignition  and  Illuminating 
Purposes.     F.    R.   Simms.     December  23rd. 

30,047.     Rotary  Electro-plating  Apparatus.    C.  J.  Charlton.     December  31st. 


1913. 

88.  Electric  Switches  for  Use  in  Combination  with  Electro-mechanical 
Gear-changing  Mechanism  on  Automobiles.     F.   Beemcr.     January  1st. 

882.  Electricity  Meters  of  the  Mercury  Motor-disc  Type.  W.  Lawson. 
January  10th. 

1,259.  Telephone  Receiver  Attachment.  A.  O'Hare.  January  16th.  (May 
22nd,  1913). 

2,001.  Wire  Drawing.  British  Thomson-Houston  Co.  (General  Electric  Co.). 
24th  January. 

2,509.  Telephone  Exchange  Systems.  Western  Electric  Co.  (Western  Elec- 
tric Co.).     January  30th. 

2,718.     Electric  Furnaces.     F.  C.  Wardall  and  J.  Marchant.     February  3rd. 

2,901.  Electric  Incandescent  Lamps.  British  Thomson-Houston  Co.  (General 
Electria  Co.).     February  4th. 

5,448.  Vapour  Electric  Devices.  British  Thomson-Houston  Co.  (General 
Electric  Co.).     March  4th. 

6,143.    Electric   Incandescence   Lamps.     H.  Zschocke.     March   12tb. 

6,664.  Circuit  Arrangements  for  Semi-automatic  Telephone  Systems. 
Siemens  &  Halske  Akt.   Ges.     March   18th.     (March   19th,  1912). 

7,348.  Telephone  Receivers  and  t:ie  like  Apparatus.  M.  S.  Conner.  March 
28th. 

9,381.    Electro-furnace.     P.   Eyermann.     April  21st. 

9,579.  Securing  of  Electric  Lamps  in  their  Sockets.  R.  J.  Bott.  April 
23rd.      (Cognate   Application,    11,245/13). 

10,635.     Electric  Motors.     M.  J.  Railing  and  J.  Coif.     May  5th. 

11,267.  Regulation  of  Electric  Circuits  and  means  therefor.  Siemens 
Bros.    Dynamo  Works,  Ltd.   (Siemens  Schuckcrtwerke  Ges.).     May  14th. 

11,852.  Electrostatic  Apparatus  for  Separating  and  Cleaning  Grits, 
Grain,  Seeds,  or  the  like.     J.  Kraus.     May  21st.     (April  30th,  1913). 

12,235.     Electrically-driven  Automatic  Lathes.     H.   Kicnzle.     May  26lh. 

15,568.  Process  and  Apparatus  for  Making  Mica  Sheets.  Meirowsky  and 
Co.   Akt.  Ges.     July  5th.     (July  22nd,  1912). 

15,769.    Systems    for    Supplying    from    High-pressure    Mains    Continuo 
Current  at  a  Lower  Pressure.    E.  A.  Graham  and  W.  J.  Rickets.    July  8th. 

16,128.    Money-boxes  for  Apparatus  such  as  Prepayment  Telephones.  Coin- 
freed  Gas  Meters,  or  the  like.     H.  G.  C.  Fairweather  (Ges.   fur  Elektris- ' 
Industrie).     July  12th. 

16,998.  Electric  Resonance  Operated  Apparatus.  II.  W.  Handcock,  A.  H. 
Dykes,    and  W.    Duddell.     July   24th.      (Addition    to   1,395/13). 

18,474.  Mercury  Motor  Electricity  Meters.  Chamberlain  &  Hookham,  Ltd. 
and  S.  Holden.     August  14th. 

19,122.  Apparatus  for  Displaying  Advertisements,  Communicating  Messages, 
or  Signalling  both  during  Light  and  Darkness.  J.  P.  Naylor  and  Naylor- 
graph, Ltd.    August  22nd.    (Divided  Application  on  21,191/12.    September  17th). 

19,190.  Reflectors  for  Search  Lights.  Optischu  Anstalt  C  P.  Goerz  Akt. 
Ges.     August  23rd.     (August  28th,  1912). 

21,965.  Indicators,  Annunciators,  and.  the  like.  Sterling  Telephone  and 
Electric  Co.    (Tclephon-Fabrik  Akt.    (its     vorm.   J.   Berliner).     September  29th. 

23,728.  Radiating  System  for  Signalling  by  Electric  Waves  from  Aero- 
planes.   Signal  Ges.    October  20th.     (November  27th,  1912.     Addition  to  736/13). 

25,073.  Arrangements  for  Connecting  Two  Electrical  Sources  in  Paralux. 
Siemens  Schuckcrtwerke  Ges.     November  3rd.     (June  7th,  1913). 

27.355.  Magneto-electrio  Machines.  F.  L.  Hollister.  Novcmlx  r  27th. 
(Divided   Application   on  28,748/12.     December   13th). 

27.356.  Dynamo  Electric  Generators.  F.  L.  Hollister.  November  27th. 
I  Divided   Application  on  28,748/12.     December  13lh). 

27,452.  Circuit  Arrangements  for  Telephone  Systems.  Siemens  &  Halske 
Akt.    Ges.     November  28th.      (November   28th,    1912). 
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It  is  impossible  to  say  that  tbe  principal  industries  in 
Germany  experienced  an  unfavourable  course  of  trade  whtn 
1918  is  regarded  an  a  whole  from  tbe  standpoint  of  tbe 
volume  of  work  carried  out,  although  the  amount  of  new 
business  transacted  in  certain  trades  declined  especially  in 
the  second  half  of  the  year,  and  prices  in  some  departments 
also  fell  onwards  from  the  beginning  of  April.  An  exam- 
ination of  the  subject  has  to  be  prefaced  by  the  con- 
sideration that  a  few  branches,  particularly  in  the  case  of 
raw  or  semi- finished  materials,  are  entirely  in  the  hands 
of  legally  binding  syndicates  which  control  both  production 
and  prices,  and,  as  a  consequence,  those  materials  or 
products  which  are  regulated  in  this  manner  ensure  greater 
stability  in  prices  to  those  who  are  directly  interested, 
than  those  manufactures  which  are  not  subject  to  any 
trade  combination.  As  matters  now  stand,  the  coal  industry 
is  dominated  by  the  Rhenish-Westphalian  Coal  Syndicate 
in  the  West  and  in  certain  other  parts  of  the  country,  and 
by  a  similar  syndicate  in  Upper  Silesia,  while  the  South- 
Western  district  is  held  mainly  by  the  Prussian  State  mines 
in  the  region  of  the  S'aar,  whose  sale  prices  to  the  public, 
as  a  rule,  are  higher  than  those  charged  by  private  enter- 
prise and  whose  miners  receive  lower' wages  than  those  paid 
by  the  private  collieries  in  Westphalia.  The  Westphalian 
Coal  Syndicate,  controlling  an  annual  output  of  over 
100,000,000  tons  of  coal,  is  so  financially  and  commer- 
cially strong,  that  despite  the  fact  that  indications  existed 
last  March  that  a  reaction  was  commencing  in  the  iron  and 
steel  and  other  industries,  the  syndicate  brought  into 
operation  on  April  1st  an  increase  in  the  prices  of  coal, 
coke  and  briquettes.  This  lack  of  consideration  for  the 
requirements  of  consumers  was  also  participated  in  by 
the  Essen  Pig-iron  Syndicate,  which  holds  absolute 
sway  over  the  whole  of  the  marketable  tonnage  of  pig- 
iron  in  Germany.  Not  only  were  the  prices  of  pig-iron  of 
all  qualities  maintained  on  a  high  level  throughout  the  year, 
but  in  some  cases  still  higher  charges  were  made  to  the 
foundries  for  any  tonnage  in  excess  of  contracts  in  force,  and 
also,  we  believe,  to  the  comparatively  few  steel  works  which 
still  have  no  blast  furnaces  for  producing  their  own  sup- 
plies of  raw  material. 

On  the  other  hand,  it  is  of  interest  to  contrast  this  atti- 
tude with  that  of  the  Steel  Syndicate  which  now  only 
regulates  an  annual  possible  production  of  6,500,000  tons 
of  semi-finished  steel,  railway  material,  aod  shapes,  whereas, 
a  year  or  two  ago,  the  output  controlled  was  12,500,000 
tons,  the  difference  being  explained  by  the  circumstance  that 
the  constituents  in  1912  refused  to  be  any  longer  restricted 
in  their  development  in  steel  bars,  wire  rods,  plates  and 
sheets,  tubes,  and  castings  and  forgings.  The  Steel  Syndi- 
cate—alone  of  the  three  great  combinations  for  raw  materials 
— gradually  took  into  account  the  changes  proceeding  in  the 
industrial  situation  as  particularly  affecting  consumers  of 
semi-finished  steel,  owing  to  the  fall  in  the  prices  of  manu- 
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factures.  This  was  first  manifested  by  an  increase  from 
](K  to  15s.  per  ton  in  June  in  the  amount  of  the  export 
bounty  granted  to  consumers  of  partly-manufactured  steel 
who  make  finished  products  for  the  export  market.  In  the 
second  place,  and  in  order  to  stimulate  the  declining  demand, 
the  syndicate  reduced  the  prices  of  semi-finished  steel  by 
5s.  per  ton  in  the  third  quarter,  and  also  by  5s.  per  ton  in 
the  final  quarter,  so  that,  including  the  export  bounty,  the 
inland  prices  for  the  production  of  export  commodities  were 
really  brought  down  to  the  values  of  the  lower  export  prices 
f.o.b.  Antwerp  for  the  same  class  of  material. 

It  will  be  understood  that  under  the  influence  of  higher 
prices  in  1913,  and  of  an  exceptionally  large  demand  in  the 
first  half  of  the  year,  the  volume  of  business  and  the 
financial  results  for  the  whole  year  were  very  satisfactory  for 
the  colliery  owners.  Taken  as  a  whole,  the  iron  and  steel 
trades  also  had  a  fairly  favourable  12  months,  but  the  prin- 
cipal sufferers  from  the  heavy  fall  in  the  prices  of  manu- 
factures and  the  slackening  of  new  business,  particularly  in 
the  second  six  months,  were  the  owners  of  the  finishing  mills 
in  Westphalia  and  the  Siegerland,  who  are  absolutely  de- 
pendent upon  trade  rivals  for  deliveries  of  raw  materials. 
On  the  other  hand,  the  large  works,  producing  from  raw 
materials  to  the  most  highly-finished  products — and  most  of 
the  trade  has  either  been,  or  is  still,  in  process  of  being  con- 
centrated in  the  hands  of  financially  strong  companies — felt 
to  a  much  lesser  extent  the  effects  of  the  diminution  in 
prices,  as  their  costs  of  production  are  considerably  lower 
than  those  of  their  less-favoured  competitors,  and  they  were, 
and  still  are,  able  to  tearch  for  and  obtain  orders  which  the 
mere  finishing  mills  are  unable  even  to  take  into  considera- 
tion as  commercial  transactions.  The  production  of  pig- 
iron  amounted  to  19.291,000  tons  in  1913.  or  1,395,000 
tons  in  excess  of  the  previous  year,  but  a  number  of  furnaces 
were  blown  out  or  slowed  down  in  the  final  quarter  in  con- 
sequence of  the  reduced  demand.  Many  furnaces  have  to 
be  kept  in  blast  in  order  that  the  furnace  gases  may  be 
utilised  for  power  or  heating  purposes  in  connection  with  the 
steel  works,  and  this  partly  affords  an  explanation  for  some 
of  the  additional  tonnage  of  pig  made  last  year.  On  its 
part,  the  Steel  Syndicate  had  a  turnover  of  6,331,000  tons 
in  1913,  or  only  110,000  tons  less  than  in  the  preceding 
year. 

The  promotion  of  the  export  trade,  to  which  special 
attention  is  devoted  in  periods  of  receding  prosperity,  was 
continued  and  forced  last  year,  and  the  trade  returns  for  the 
11  months  endtd  with  November  show  total  exports  of 
5.918,'  00  tons,  as  compared  with  5,454,000  tons  in  the 
equivalent  term  in  1912,  being  an  advance  of  4G4.000  tons. 
Owing,  however,  to  the  difference  in  classification,  it  is 
necessary  to  make  a  deduction  of  at  least  1 50,000  from  each 
of  the  two  totals,  but  this  neces-ity  does  not  alter  the  fact 
that  the  export  trade  showed  a  large  expansion,  whilst  as 
a  whole  the  iron  and  steel  trades,  apart  from  prices,  had  a 
fairly  prosperous  year. 

The  volume  of  activity  enjoyed  by  the  shipbuilding  trades 
was  also  satisfactory  last  year.  Owing,  however,  to  excesrive 
competition  among  domestic  builders  the  prices  of  new  con- 
struction, both  for  the  merchant  marine  and  the  navy, 
were  unfavourable  in  1912,  as  well  as  in  1913,  and  the 
financial  results  of  various  shipyards  in  1912-13  were 
unfavourable,  the.  lack  of  experience  in  the  building  of 
specially  large  steamers  being  a  contributory  factor.  No 
scarcity  of  orders  was  experienced,  and  the  merchant  vessels 
pnder  construction   on    October   1st  represented   535,000 


gross  tons,  as  contrasted  with  467,000  tons  a  year  pre- 
viously, whilst  the  orders  on  hand  or  in  prospect  will  pro- 
vide work  for  the  yards  for  the  next  two  years.  The 
machine  construction  trade,  which  was  well  and  profitably 
employed  at  the  opening  of  last  year,  gradually  followed  the 
course  of  the  iron  and  steel  trades.  As  the  old  orders 
were  completed,  new  contracts  became  fewer,  and  came  to 
hand  more  slowly. 

The  chemical  and  the  electrical  industries  were  the  only 
two  trades  which  experienced  no  material  effects  from  the 
general  retrogressive  movement  in  the  economic  situation. 
In  taking  the  electrical  industry  into  consideration,  it  has 
to  be  remembered  that  the  manufacturing  departments  are 
preponderatingly  concentrated  in  the  hands  of  three  or  four 
large  companies,  one  alone  of  which  is  believed  to  provide 
occupation  for  as  many  workers  as  are  engaged  in  the  whole 
of  the  other  branches  combined,  outside  of  the  three  or  four 
firms  in  question.  Yet  these  outside  firms — the  special  elec- 
trotechnical  works,  as  they  are  termed  by  their  representa- 
tive association — are  responsible  for  approximately  70,000 
workers  throughout  the  country,  and  are  therefore  of  con- 
siderable importance  in  many  branches  of  the  industry.  As 
to  the  course  of  business  in  general  in  1913,  it  cannot  be 
denied  that  it  was  very  satisfactory.  It  is  true  that  a 
slight  slackening  occurred  in  the  heavy  branches — at  least 
the  Siemens-Schuckert  Co.  reported  a  weakening  for  a 
portion  of  the  financial  year  1912-13 — but  the  telegraphic 
and  telephonic  apparatus  branches  were  rather  severely  hit 
by  the  decreased  volume  of  business.  Apart  from  these  cir- 
cumstances, the  manufacturing  industries  were  well  and 
profitably  employed  during  the  year,  although  sale  prices,  as 
the  chairman  of  the  Schuckert  Electricity  Co.  declared  on 
January  8th,  have  not  yet  reached  the  level  which  would 
afford  adequate  profits  in  proportion  to  the  turnover. 

The  A. E.G.,  which  had  a  considerably  increased  business 
in  1912-13,  completed  in  the  three  months  ended  with 
October,  1913,  orders  of  the  value  of  £1,150,000  in  excess 
of  the  corresponding  period  in  1912,  and  two  months  later 
the  company  announced  that  the  orders  then  on  hand  were 
greater  by  the  value  of  £1,500,000  than  on  the  same  date 
in  1912.  But  more  recent  information  was  given  by  Dr. 
Spiecker,  chairman  of  the  Siemens  &  Halske  Co.,  when 
addressing  the  shareholders  on  January  6th,  1914.  The 
chairman,  in  referring  to  the  Siemens-Schuckert  Works,  in 
wThich  the  Siemens  &  Halske  Co.  is  one  of  the  two 
proprietors,  recalled  the  statement  made  in  the 
former's  annual  report  to  the  effect  that  a  slacken- 
ing had  occurred,  but  that  a  change  for  the  better 
had  recently  taken  place.  This  improvement,  the  chairman 
of  the  Siemens  &  Halske  Co.  was  able  to  announce,  has 
continued  down  to  the  present  time,  and  unless  unforeseen 
circumstances  arise,  it  will  be  possible  to  reckon  also  on 
satisfactory  results  for  the  current  and  ensuring  years.  As 
to  the  separate  undertaking  of  the  Siemens  &  Halske  Co. 
itself,  Dr.  Spiecker  admitted  that  notwithstanding  an 
increased  turnover  in  1912-13,  the  net  profits  had  not 
materially  advanced,  but  this  was  due  to  the  pressure  of 
competition.  The  degree  of  activity,  which  next  occupied 
attention,  was  illustrated  by  the  statement  that  since  the 
concision  of  the  financial  year  the  number  of  workers 
employed  was  greater  than  at  the  close  of  the  financial  year 
1912-13,  and  the  orders  had  undergone  a  corresponding 
increase.  The  questions  of  improving  the  methods  of 
manufacturing,  and  of  further  substituting  labour-saving 
machinery  for  manual  labour,  are  constantly  engaging  the 
attention  of  the  three  companies  mentioned,  and  in  this 
connection  the  A. E.G.  was  able  to  intimate  for  1912-13 
that  notwithstanding  the  greatly  augmented  volume  of 
business,  the  actual  number  of  workers  had  been  reduced. 
These  factors  appear  to  command  consideration  in  everj 
trade  in  Germany  where  the  financial  situation  of  the  works 
concerned  will  permit  of  expenditure  being  incurred  for  these 
purposes,  and  they  have  a  certain  bearing  upon  the 
successful  cultivation  of  the  export  trade,  which  is  being 
specially  developed  by  the  huge  electrical  firms. 

The  future  seems  to  be  regarded  by  the  large  electrical 
interests  with  confidence,  and  the  lesser  important  firm! 
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have,  therefore,  no  reason  for  apprehensions  on  their  part, 
in  view  of  the  contest  which  they  are  successful  in  oon« 
ducting  witli  the  great  works.  The  extension  of  eleotrioity 
supply  or  overlain  I  generating  stations  is  proceeding,  new 

tramways  are  being  built  and  existing  lines  prolonged  ;  the 
conversion  of  the  Berlin  City  and  Circle  Kail  ways  lias  yet 
to  be  put  in  hand,  and  the  underground  line  from 
C.esundbrunnen  to  Neukolln  and  the  North-South  Berlin 
lines  have  also  to  be  constructed  ;  whilst  other  railway 
schemes  are  projected  or  in  progress  in  the  country.  The 
year  1918  concluded  favourably,  and,  with  cheaper  money 
now  available,  the  prospects  for  the  present  year  are  deemed 
to  be  very  hopeful  for  the  home  market,  and  foreign 
markets  may  be  expected  to  receive  further  attention  in  the 
near  future,  particularly  if,  contrary  to  expectation,  the 
electrical  industry  should  be  drawn  within  the  cycle  of 
declining  trade  prosperity. 


The 


The  inquest  upon  the  439  victims  of 
S«  M'"  ll  ^e  Senghenydd  explosion  ended  on 
Verdict.  Wednesday,  the  14th  inst.,  after  a  pro- 
longed hearing  lasting  over  eight  days. 
The  Home  Office  inquiry,  on  the  other  hand,  had  to  be 
adjourned  indefinitely,  as  it  was  found  impossible  to  carry 
out  the  two  inquiries  simultaneously.  We  mentioned  last 
week  how  difficult  and  awkward  it  would  be  if  the  two 
inquiries  went  on  together ;  in  fact  there  seems  to 
have  been  quite  a  little  clash  of  arms  between  the 
Coroner  and  the  Home  Office  on  the  question  of  pre- 
cedence, in  which  the  former  got  the  best  of  it. 

As  regards  the  verdict  of  the  jury,  they  found  as  fol- 
lows : — That  death  was  due  to  accidental  causes  ;  that  the 
colliery  was  properly  ventilated  and  properly  inspected  on 
the  morning  of  the  explosion  ;  that  there  were  a  sufficient 
number  of  examiners  ;  that  the  explosion  was  due  to  gas,  and 
was  fed  by  coal  dust  ;  that  there  was  a  systematic  cleaning 
of  the  floors  of  the  roads,  but,  they  thought,  more  attention 
should  be  given  to  the  roof  and  sides.  They  suggested  the 
placing  of  sprinklers  much  nearer  to  the  working  places 
than  at  present,  and  urged  the  Home  Office  to  endeavour 
to  find  means  of  dealing  with  the  dust  problem.  There 
was  insufficient  evidence  to  state  clearly  the  place 
where  the  explosion  originated,  but  there  was  a  pre- 
ponderance of  evidence  to  enable  them  to  fix  the  lamp 
station  as  the  probable  starting  point.  They  were  unable 
to  say  whether  the  gas  was  ignited  by  a  spark  from  the 
electric  wire,  but  the  evidence  pointed  to  the  naked  light  at 
the  lamp  station  as  the  cause  of  ignition  ;  there  was  no 
neglect  on  the  part  of  any  persons  contributing  to  the 
deaths  of  the  victims.  They  also  made  the  following 
recommendations :— That  the  lamp  station  should  be  placed 
in  the  archway  near  the  shaft  ;  that  the  water  tanks 
should  be  fitted  with  a  sprayer  instead  of  the  men  having 
to  use  shovels  and  buckets  ;  and  expressed  the  opinion  that 
there  was  an  insufficient  number  of  inspectors  of  mines  to 
enable  a  thorough  inspection  of  the  colliery  to  be  made  as 
often  as  it  should  be  done. 

With  the  verdict  most  people  who  have  followed  the 
evidence  will,  we  think,  with  ourselves,  be  in  complete  agree- 
ment, and  as  regards  the  origin  of  the  explosion,  namely, 
at  the  lamp  station,  and  the  cause  of  the  ignition, 
a  naked  light,  the  verdict  confirms  our  agreement  with  Mr. 
Shaw's  evidence  in  our  issue  of  last  week.  As  regards  the 
recommendations,  however,  we  very  much  question  either 
their  usefulness  or  desirability,  on  the  following  grounds  : — 
(1)  There  ought  not  to  be  any  lamp  station  where  lamps 
can  be  opened  below  ground  ;  (2)  It  is  very  questionable 
whether  water  spraying  has  any  effect  in  lessening  the 
danger  of  coal  dust :  and  (3)  If  there  had  been  an  inspector 


permanently  ai  the    Senghenydd   Colliery,    the 

explosion  would  not,  have  been  prevented.  Than  were  or,.: 
or  two  minor  breaches  of  tin:  Coal  Mines  Regulation  Act, 
but  it  was  admitted  that  these  bad  absolutely  no  influence 
whatever  upon  the  initiation  or  effect  of  the  explosion,  It 
is  the  managers'  duty  to  carry  out  the  rules  and  regulations 

of  the  Act,  under  penalty,  and  it  is  a  I  curd  —  nay,  a  calnmny 
— to  Suggest  that  they  are  not  doing  their  utmost  to  rendei 
their  pits  safe  and  to  prevent  accidents— not  on  account  of 
the  Act,  but  because  accidents  are  costly,  and  We  have  DO 
hesitation  in  saying  that  no  amount  of  inspection  or  volumes 
of  rules  and  regulations  will  improve  matters  in  this  respect. 

In  conclusion,  we  may  just  refer  to  the  sul'. 
that  the  explosion  might  have  been  caused  by  sparks 
from  the  electric  signalling  wires.  We  are  glad  to  note 
that  the  jury  discounted  the  suggestion,  in  accordance 
with  the  expression  of  opinion  we  put  forward  last  week. 
Evidence  was  given  that  Mr.  Sparks  carried  out  a 
series  of  experiments  at  New  Tredegar  rescue  station, 
which  proved  that  with  a  pressure  of  13^  volts,  which 
was  50  per  cent,  more  than  the  normal  pressure  used, 
it  was  found  impossible  to  ignite  fire-damp.  On  the  other 
hand,  an  explosive  mixture  of  town  gas  and  air  was 
ignited  instantaneously.  As,  however,  this  question  will  be 
more  minutely  dealt  with  during  the  Home  Office  inquiry, 
we  will  leave  the  matter  where  it  is  until  after  the  issue  of 
the  Commissioner's  report. 


Elsewherk  in  this   issue  we  publish 
Electrical       our   uguaj   annuai   summary,   in  graphic 

Imports  during  form'  of  statistic3  wbicn  have  appeared 
1913.  month  by  month  in  this  journal,  relating 

to  British  electrical  export  and  import 
business.  The  curves  deal  with  the  most  important  centres 
of  British  trade  and  with  the  business  of  foreign  competi- 
tors in  this  country,  and  indicate  with  sufficient  accuracy 
the  tendency  of  business  during  the  year  just  ended  and 
preceding  years. 

It  will  be  seen  that  while  in  the  matter  of  value  all 
previous  records  of  electrical  business  were  exceeded,  the 
curves  show  unmistakable  signs  of  slackening  trade  in 
several  directions,  accompanied  by  a  revival  of  activity  on 
the  part  of  the  importing  interests,  whose  business  in  this 
country  has  shown  no  particular  expansion  during  the  last 
few  years. 

Probably  due  to  the  widely-extended  character  of  our 
overseas  trade,  the  only  noticeable  effect  on  our  exports  as  a 
whole  is  in  the  nature  of  a  decreased  rate  of  increase  in 
business,  which,  it  may  be — though  trade  conditions  in 
general  do  not  support  the  view — is  an  effect  of  temporary 
depression  only.  We  need  scarcely  add  our  hope  that  the 
latter  view  may  be  justified  by  future  events. 


The  last  returns  of  the  American 
p  ...*|p  Copper  Producers'  Association  were  woefully 
bad,  showing  as  they  did  an  increase  in 
the  stocks  at  the  refineries  of  about  20,000  tons,  owing  to 
the  wretchedly  small  home  trade  deliveries,  but  the  figures 
are  believed  on  this  side  of  the  Atlantic  to  be  much  too  bad 
to  be  correct,  consequently  their  effect  was  less  than  might 
have  been  expected.  Partly  under  the  influence  of  these 
figures,  copper  fell  to  about  £62  10s.  for  near  deliveries,  but 
from  this  point  there  was  a  steady  and  sustained  recovery. 
For  one  thing,  the  mid-January  European  statistics  infused 
some  heart  into  the  market,  for  they  showed  that  the 
position  here  was  not  nearly  so  indifferent  as  that  in  the 
United  States,  there  being  actually  a  decrease  of  about 
1,000  tons  in  the  stocks  in  England  and  France,  while  there 
was  a  decided  drop  in  the  quantities  afloat  from  Chile  and 
Australia,  and  the  stocks  in  unspecified  European  ports  had 
also  fallen.     This  revived  the  flagging  hopes  of  "  bulls,"  and 
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there  was  a  little  repurchasing  done  by  the  "  bears,"  while 
consumers  also  came  forward  with  more  freedom.  For  the 
time  being  the  corner  was  safely  turned,  and  the  market 
opened  this  week  with  a  strong  tendency  on  reports  that 
there  was  some  sort  of  agreement  proposed  whereby  the  out- 
put of  the  leading  United  States  producers  would  be 
restricted.  It  is  far  too  soon  to  say  whether  the  proposals 
to  this  effect  wdl  mature,  but  there  is  a  strong  opinion  in 
influential  quarters  that  something  will  be  done  to  adjust 
matters,  and  that  the  leading  spirits  will  prove  to  be  the 
Amalgamated  Copper  Co.,  the  American  Smelting  and 
Refining  Co.,  and  the  Phelps  Dodge  group.  These  are  quite 
sufficiently  powerful  interests  to  sway  the  course  of  the 
market  if  once  they  agree  to  put  a  restrictive  policy  into 
operation,  and  it  may  quite  well  be  that  something  of  the 
kind,  though  informal,  may  be  brought  into  being.  The 
attitude  of  the  chief  American  producers  has  lately 
assumed  more  confidence,  and  this  may  indicate  that 
there  are  good  prospects  of  the  limitation  of 
output  being  put  into  effective  operation,  while  the  prices 
asked  have  improved  to  the  measure  of  the  advance  in  the 
price  of  standard  copper.  The  position  of  copper  is  really 
not  so  bad  even  apart  from  the  setting  up  of  a  restrictive 
policy,  for  the  European  trade  continues  to  absorb  large 
quantities,  while  it  is  the  opinion  of  well-informed  concerns 
that  in  America  things  are  nearing  the  turning  point. 
There  have  been  so  many  outside  influences  which  of  late 
have  conspired  to  instil  distrust,  that  all  things  considered 
it  is  a  wonder  that  copper  has  not  suffered  more  than  has 
proved  to  be  the  case.  There  is  a  fair  amount  of  electrical 
work  about  still,  and  this  leads  to  hopes  that  with  easier 
monetary  conditions  as  recently  witnessed,  there  may  be  a 
releasing  of  schemes  which  dear  money  would  cause  to  be 
held  in  suspense.  Some  of  the  German  wire  firms,  especially 
the  larger  fry,  are  hard  up  for  orders,  but  this  is  because 
the  Convention  regulating  the  trade  is  diverting  orders  for 
wire  to  those  works  which  do  nothing  but  drawing,  leaving 
works  with  mixed  plants  to  concentrate  their  energies  on 
other  material.  The  immediate  prospect  at  the  time  of 
writing  is  for  rather  higher  prices,  seeing  that  the  tone  of 
the  market  has  materially  improved  on  the  chances  of  a 
restriction  of  production. 

The  fact  that  the  labour  position  at  the  mines  of  the 
Rio  Tinto  Co.,  in  Spain,  has  become  more  threatening 
again,  after  it  had  been  thought  that  things  were  in  a  fair 
way  to  being  settled  amicably,  constitutes  another  bull 
point,  and  the  trend  of  events  in  North  America  has 
become  decidedly  more  reassuring,  for  a  considerable 
business  has  been  done  by  producers  at  advancing  prices. 
The  next  American  returns  are,  it  is  believed,  bound  to 
make  a  better  showing  than  the  last,  and  with  easier 
financial  conditions  all  round,  the  situation  is  brighter. 


n      ,  The     happy     concurrence     of     Mr. 

Overhead 
Mains  Welbourn's  paper  on  high-pressure  over- 

head transmission  lines,  and  Mr.  Trotter's 
on  overhead  wire  construction  for  medium  and  low  pres- 
sures, has  rendered  the  subject  of  overhead  mains  the 
leading  feature  of  our  pages  in  this  issue.  The  electrical 
supply  industry  is  fortunate  in  having  placed  at  its  dis- 
disposal  the  mass  of  practical  information  contained  in  these 
two  papers,  each  of  which  is  the  work  of  an  engineer  of 
very  wide  experience  and  authority.  Reading  with  these  the 
excellent  paper  written  by  Mr.  W.  B.  Woodhouse  in  1010, 
and  that  by  Mr.  Trotter,  which  was  unfortunately  entombed 
in  the  Proceedings  of  the  Institution  of  Civil  Engineers, 
the  constructional  engineer  will  find  abundance  of  inspira- 
tion for  erecting  overhead  mains  on  sound  lines,  and  for 
devising  improved  methods.  Several  articles  on  actual 
examples  of  village  lighting  with  overhead  wires  have  also 
been  published  in  our  pages. 

The  great  importance  of  the  subject  is  acknowledged  by 
all  electrical  engineers  ;  contrary  to  what  might  be  expected, 
it  is  increasing  in  importance,  for  the  bulk  of  the  work 
that  can    be   accomplished    on    a    commercial    basis    with 


underground  cables  in  this  country  has  been  done,  and 
practice  has  become  largely  standardised.  No  doubt  there 
is  much  scope  for  improvement  in  underground  work,  and 
the  adoption  of  underground  cables  for  pressures  exceeding 
20,000  volts  is  already  a  question  of  expediency  rather 
than  practicability  ;  but  progress  in  this  connection  is  likely 
to  follow  well-defined  and  normal  lines.  In  overhead  work, 
however,  owing  to  the  conditions  peculiar  to  this  country, 
which  have  retarded  the  development  of  aerial  conductors, 
not  only  are  we  far  behind  other  countries  in  the  extent  of 
our  overhead  distribution,  but  also  the  details  of  construction 
must  be  developed  on  quite  different  lines. 

Public  opinion  in  Great  Britain  professes  an  exaggerated 
regard  for  the  preservation  of  human  life,  and  insists 
upon  the  most  elaborate  precautions  with  this  end  in 
view.  Hence  the  inconsistency  which,  while  tolerating 
the  presence  of  500-volt  copper  rods  supported  usually 
by  solder  over  our  most  populous  thoroughfares  without 
protest,  because  experience  has  shown  how  little  risk 
is  entailed  by  their  use,  nevertheless  demands  the  pro- 
vision of  innumerable  safeguards  around  a  pair  of  light, 
securely-fixed  wires  carrying  a  maximum  pressure  of 
250  volts.  In  the  course  of  time,  as  experience  grows,  no 
doubt  the  attitude  of  the  public  towards  electrical  mains 
will  grow  more  reasonable.  No  such  difficulties  are  met 
with  in  our  Dominions  abroad,  where  overhead  distribution, 
except  in  the  largest  towns,  is  the  rule,  and  where  no  trouble 
is  experienced  from  broken  wires.  The  very  safeguards 
themselves  have  been  known  to  bring  about  the  disaster 
they  were  intended  to  prevent. 

In  the  meantime,  the  question  is  how  to  meet  the  require- 
ments with  the  minimum  expense,  and  in  this  respect  both 
papers  are  extremely  helpful.  It  was  gratifying,  too,  to 
hear  the  central  station  engineers  who  took  part  in  the 
discussion  on  his  paper,  expressing  their  deep  appreciation 
of  the  earnest  desire  that  Mr.  Trotter  had  always  displayed 
to  co-operate  with  them  to  the  utmost  towards  this  end — 
even  to  the  extent  of  himself  inventing  the  best  and 
simplest  device  yet  employed  for  preventing  the  risk  of 
shock  from  a  fallen  wire. 

The  paper  by  Mr.  Welbourn  has  been  discussed  at  five 
meetings  of  the  I.E.E.  at  different  centres,  and  the  infor- 
mation obtained  will  undoubtedly  prove  of  great  value  to 
the  industry.  There  is  one  point  to  which  we  wish  to 
draw  special  attention — the  case  put  forward  by  the 
author  for  the  amendment  of  the  law  relating  to  way- 
leaves.  In  a  thickly-settled  country  such  as  this,  the 
obtaining  of  wayleaves  is  often  the  most  difficult  problem  to  be 
solved  in  erecting  an  overhead  line,  and  we  cordially  agree 
with  the  many  engineers  who  maintain  that  one  of  the 
most  urgent  needs  of  the  time  is  legislation  to  facilitate  this 
process,  to  abolish  the  veto  of  local  authorities,  and  to 
compel  private  owners  to  grant  wayleaves  on  reasonable 
terms.  The  Institution  of  Electrical  Engineers  is  the  one 
body  which  can  act  effectively  in  this  matter,  and  we  trust 
that  the  Council  will  fully  appreciate  the  urgency  of  the 
demand  for  such  action. 


Wireless  Telegraphy  on  Board  Ship. — The  Inter- 
national Conference  on  Safety  of  Life  at  Sea,  which  has  been 
sitting  in  London,  concluded  its  work  on  Tuesday.  A  Convention 
has  been  drawn  up  embodying  the  conclusions  arrived  at,  and,  if 
ratified  during  the  current  year,  it  will  come  into  force  on  July  1st, 
1915. 

The  Convention  provides  for  the  institution  of  an  ice  patrol 
service  in  the  North  Atlantic,  under  the  control  of  the  United 
States  Government,  which  will  keep  vessels  informed  as  to  the 
position  of  ice,  by  wireless  telegraphy. 

All  merchant  vessels,  whether  steamers  or  sailing  vessels, 
engaged  upon  international  voyages,  and  whether  they  carry 
paseengers  or  not,  if  they  have  on  board  50  or  more  persons,  must 
be  provided  with  wireless  telegraph  apparatus,  and  a  continuous 
watch  is  to  be  maintained  by  all  such  vessels,  unless  automatio 
apparatus  is  devised  to  render  the  presence  of  an  attendant 
unnecessary.  The  wireless  plant  must  have  a  range  of  at  leant 
100  miles,  and  an  emergency  apparatus  must  be  provided,  unless 
the  main  installation  is  situated  in  the  position  of  maximum 
safety.  An  elaborate  classification  of  vessels  is  provided  for,  the 
foregoing  merely  representing  the  general  trend  of  the 
regulations. 
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ELECTRICAL    CASES    IN     1913. 


[by   mm   LEGAL  CONTRIBUTOR.  | 


Xo  judge  from  the  number  of  queries  addressed  to 

the  editors  of  the  Electrical  Review,  it  would 
seem  thai  legal  questions  are  frequently  arising  in 

relation  to  the  supply  of  electricity.  Nor  are  they 
always  easy  to  solve.  The  provisions  of  the  vari- 
ous electric  lighting  acts  are  seldom  considered 
in  the  courts;  and  the  majority  of  serious  disputes 
relating  to  the  supply  of  electricity  ana  electrical 
machinery,  being  of  a  highly  technical  nature,  are 
decided  by  courts  of  arbitration  or  by  the  official 
referees,  whose  decisions  and  rulings  are  not  pub- 
lished to  the  world.  With  regard  to  the  most  recent 
electric  lighting  act— that  of  1909 — we  do  not  know 
of  any  case  in  which  its  provisions  have  been  con- 
sidered by  any  court. 

Nevertheless  the  digest  of  cases  decided  by  the 
courts  in  the  year  1913  does  contain  certain  cases 
which  should  be  kept  in  mind.  It  is  proposed  to 
state  their  effect  as  concisely  as  possible. 

One  case  which  came  before  the  Court  of  Appeal 
(Battersea  Borough  Council  v.  County  of  London 
Supply  Co.  (29  T.L.R.  561))  raised  the  question 
as  to  what  is  meant  by  the  phrase  "  make  a  con- 
nection." It  appears  that  Sec.  4,  Sub-sec.  2,  of  the 
London  Electric  Supply  Act,  1908,  provides  that 
"  an  authorised  undertaker  of  a  specified  company 
may  also  by  means  of  electric  mains  make  a  con- 
nection between  any  two  or  more  areas  which  that 
authorised  undertaker  or  specified  company  is 
authorised  to  supply,  or  between  any  such  area  and 
a  generating  station  of  that  authorised  undertaker 
or  specified  company." 

It  was  held  that  the  words  "  make  a  connection  " 
did  not  mean  that  there  could  be  only  one  connec- 
tion, but  that  they  meant  nothing  more  nor  less  than 
"connect." 

ine  Master  of  the  Rolls,  in  giving  judgment, 
said  that  he  thought  that  Parliament  intended  to 
give  the  company  greater  rights  and  to  put  them 
in  a  position  to  supply  their  large  district  with 
electricity. 

Ine  harnessing  of  Niagara  for  the  generation  of 
electrical  power  has  given  rise  to  a  considerable 
amount  of  negotiation  and  has  involved  numerous 
agreements  between  the  Canadian  Government 
and  private  companies.  One  such  agreement  was 
considered  in  the  case  of  the  Attorney  General  for 
( hitario  v.  Canadian  Niagara  Power  Co.  (1912 
A.C.  852).  It  there  appeared  that  by  agreement  in 
1899,  supplemental  to  an  agreement  in  1892,  the 
respondent  company  agreed  to  pay  a  specified  fixed 
rental  for  a  strip  of  land  lying  by  the  water's  edge 
in  a  public  park,  together  with  the  use  of  a  portion 
of  the  flow  of  the  river  as  it  passes,  which  had  been 
placed  at  their  disposal  for  the  purpose  of  construct- 
ing works  and  generating  electricity;  and  also  ad- 
ditional rentals  varying  in  amount  by  reference  to 
the  electrical  horse  power  generated  and  used  and 
sold  or  disposed  of  by  the  company,  "  such  addi- 
tional rentals  as  shall  be  payable  for  and  from  such 
generation  and  sale  or  other  disposition  "  to  be  paid 
half-yearly. 

It  was  held  that  the  bas"is  of  calculation,  accord- 
ing to  trie  true  construction  of  the  clause  relating 
to  additional  rentals,  was  the  highest  amount  or 
quantity  of  electrical  horse  power  generated  and 
used  and  sold  or  disposed  of  at  any  one  time,  and 
so   remained  until  a  higher  point  was  reached. 

While  dealing  with  Colonial  decisions,  mention 
may  also  be  made  of  the  case  of  Toronto  Niagara 
Power  Co.  v.  North  Toronto  Corporation  (1912) 
A.C.  834,  wherein  it  was  held  that  the  powers  given 
to  the  appellants  by  their  Act  of  Incorporation 
passed  in  1902  enable  them  to  enter  upon  the  streets 


oi  the  town  oi  North  Toronto  foi   the  purpose  ol 

to  carrj   powei  foi  the  com 

ance  oi  electricity,  without  in  .1  obtaining  the  l< 
and   In  ence   ol    the   muni*  ipalitj ,   and   ai  e   not 
stricted  by  the  provisions  oi   the   Railway   Acts  of 
[888,  [899  and  1906 

Certain  principles  were  laid  down  in  the  case  oi 
National  Telephone  Co,  v,  Postmastei  General  20 
T.L.R.  [90,  which  may  be  oi  considerable  value  in 
future  years  when  the  compulsory  purchase  of 
tramway  undertakings    begins    to   take    p 

In  the  case  in  question,  which  in  point  of  length, 
complexity,  and  cost,  probably  heat  all  previous 
records  of  litigation,  it  will  be  remembered  that  the 
Postmaster-General  was  under  statutory  agreement 
to  purchase  the  undertaking  of  the  National  Tele- 
phone Co.  at  a  price  to  be  lixed  by  the  Railway  and 
Canal  Commissioners.  By  the  agreement  by  which 
the  Postmaster-General  acquired,  as  from  Decem- 
ber 31st,  I9II,  the  undertaking  of  the  National 
Telephone  Co.,  it  was,  inter  alia,  provided  that  "the 
value  on  December  31st,  191 1,  of  all  plant,  land, 
buildings,  stores,  and  furniture  purchased  by  the 
Postmaster-General  .  .  .  shall  be  the  then  value 
(exclusive  of  any  allowance  for  past  or  future 
profits  of  the  undertaking  or  any  compensation  for 
compulsory  sale  or  other  consideration  whatever) 
of  such  plant,  building,  land,  stores,  and  furniture, 
having  regard  to  its  suitability  for  the  purposes  of 
the  Postmaster-General's  telephonic  service,  and 
in  determining  the  value  of  any  plant  no  advantage 
arising  from  the  construction  of  such  plant,  by 
leave  of  the  Postmaster-General,  upon  any  railway 
or  canal  over  which  the  Postmaster-General  pos- 
sesses exclusive  rights  of  way  for  telegraphic  lines 
shall  be  taken  into  account." 

It  was  held  that  the  value  of  the  plant  taken  over 
by  the  Postmaster-General  was  to  be  arrived  at  by 
taking  the  cost  of  construction,  less  depreciation, 
and  that  every  expense  which  was  necessary  to  con- 
struct the  plant  was  an  element  to  be  considered, 
including'  in  such  expense  (inter  alia)  the  reason- 
able costs  of  obtaining  subscribers'  agreements 
which  were  in  force  at  the  date  of  the  transfer,  and 
also  (Sir  James  Woodhouse  dissenting)  the  cost  of 
raising  capital  necessary  to  construct  the  plant. 

It  was  also  held  that  the  method  of  depreciation 
applicable  was  to  take  the  value  as  reduced  in  the 
ratio  which  the  age  bore  to  the  life  of  the  plant, 
and  that  the  mode  of  computing  the  life  of  the 
plant  was  to  take  its  physical  life  as  reduced  some- 
what in  respect  of  defects  and  obsolescences  of  cer- 
tain classes  of  the  plant. 


AMERICAN    v.    ENGLISH    METHODS    AS 
VIEWED    BY    A    COLONIAL. 


By  "J.  R." 


I  was  much  interested  in  Mr.  Seabrook"s  article  in 
the  Electrical  Review  of  November  14th,  in 
which  he  maintained  that  American  business 
methods  should  be  copied  for  England.  I  should 
not  trouble  readers  of  this  journal  in  this  connec- 
tion after  this  interval  had  it  not  been  on  the  tip 
of  my  pen  for  some  time  to  write  you  on  the  same 
subject,  but  in  a  different  strain. 

Mr.  Seabrook's  text  amounts  practically  to  "  The 
blessed  uses  of  advertisement,"  holding  up  the 
ways  of  the  American  as  the  shining  example  to  us 
all.  Now,  I  will  give  place  to  no  man,  not  even 
Mr.  Seabrook,  in  unbounded  faith  in  the  future  in 
store  for  our  art,  but  I  feel  very  strongly  that 
pretty  pictures  are  not  going  to  play  much  part  in 
hastening  progress,   and  that  the  engineer  has  still 
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a  lot  more  to  do  than  the  advertiser  or  the  sales- 
man, and  I  feel  a  little  indignant  that  Mr.  Seabrook 
should  put  the  services  of  the  drummer  above  those 
of  the  investigator,  the  scientist,  and  the  engineer, 
l  hie-  would  think,  to  hear  this  young  man  in  a  hurr\ 
talking,  that  the  electrical  art  in  England  had  been 
the  most  stagnant  of  all  instead  of,  on  the  whole, 
sensationally   progressive,  Chicago   notwithstanding. 

Xow  as  an  antidote  to  the  recently  acquired  pas- 
sion among  certain  engineers  for  copying  the 
methods  of  the  soap-maker  and  the  patent  medicine 
vendor,  I  would  like  to  state  a  case  on  the  other 
side,  to  wit  :  — 

I.  That  the  electricity  industry  at  the  present 
time  is  largely  under  public  management  and  should 
therefore  be  conducted  on  model  lines.  Its  methods 
should  be  an  example  in  every  respect  to  those 
carrying  on  private  enterprise,  and  its  advertising 
matter,  for  instance,  should  be  scrupulously  truth- 
ful in  spirit  and  in  letter. 

_\  That  the  present  cost  of  advertising  is  such 
a  grievous  burden  on  manufacturers  that  the  sell- 
ing prices  of  many  of  the  necessaries  of  life  are  un- 
duly high  on  that  account,  involving  serious 
economic  waste,  and  one  contributing  factor  to  the 
increasing  cost  of  living. 

3.  That  a  truthful  presentation  of  the  merits  of 
an  article  is  not  the  iirst  consideration  of  most 
advertisers.  That  a  striking  effect  is  the  object 
usually  aimed  at — sometimes  artistic,  often  bizarre, 
and  that  there  is  something  unfitting  in  the  sight  of 
public  undertakers  vieing  with  their  competitors  in 
such  a  field. 

4.  That  from  the  writers  personal  knowledge 
the  statements  of  some  American  electrical  manu- 
facturers will  not  bear  close  investigation. 

5.  That  in  the  matter  of  electric  stoves,  for  in- 
stance, English  makers  are  already  ahead  of  Ameri- 
cans, and  in  five  .years  will  be  unapproachable, 
whereas  in  the  matter  of  the  presentation  by  ad- 
vertisement of  the  same  one  would  think  it  was 
America  first,  the  rest  nowhere. 

6.  That  at  the  same  time  electric  heating  and 
cooking  has  a  long  way  to  go. 

7.  That  those  who  advertise  that  electricity  has 
reached  the  stage  where  it  competes  in  efficiency, 
reliability  and  cheapness  with  gas  for  the  poor  or 
middle-class  householder  are  guilty  of  a  termino- 
logical inexactitude,  and  are  doing  at  the  same  time 
a  great  deal  of  harm  and  no  good  to  what  they  have 
at  heart. 

8.  That  the  best  thing  that  could  happen  to 
electric  heating  and  cooking  would  be  the  with- 
drawal for  five  years  of  all  advertising  matter 
thereon,  except  in  journals  circulating  among  elec- 
trical engineers,   for  the   reason — 

9.  That  one  satisfied  consumer  is  worth  a  thou- 
sand pictures  of  her,  and  one  dissatisfied  consumer 
will  counterbalance  ten  thousand,  and — 

10.  That  the  average  electric  supply  authority 
is  not  in  earnest  in  offering  electric  heating  to  all 
its  customers  unless  it  can  run  its  distributors  red 
hot,  Mr.  Chamen  being  an  exception,  pointing  out 
to  the  "  Point  Fives  "  that  none  of  them  can  stand 
ten  stoves  installed  per  street. 

I  present  the  above  with  deference  to  publicity 
enthusiasts,  and,  in  conclusion,  would  respectfully 
reply  to  Mr.  Seabrook  as  to  whether  American  (ad- 
vertising) methods  are  suitable  to  English  condi- 
tions :  — 

1.  That  the  Englishman  can  generally  be  trusted 
to  work  out  his  own  salvation. 

2.  That  from  my  knowledge  of  the  two  com- 
petitors in  this  neutral  field,  the  American's  ad- 
vertisement is  more  "telling"  (I  do  not  say  what 
kind  of  telling),  but  the  Englishman's  is  the  one 
T  would  sooner  believe. 

3.  That  if  advertisement  makes  the  same  pro- 
gress   during    the    next    ten    years,    the    public    will 


begin  to  take  some  trouble  to  find  out  the  firms  who 
refrain  from  it. 

4.  That  you  can  fool  everybody  some  of  the 
time,  that  you  can  foo!  somebody  all  the  time,  but 
you  can't  fool  everybody  all  the  time. 

5.  That  our  gas  competitors  have  been  working 
a  good  many  years  and  are  now  entitled  to  talk 
some,  and  that  electrical  engineers  have  got  to  do 
a  lot  more  working  yet  before  they  may  talk  as 
much. 

6.  That  finally,  in  case  Mr.  Seabrook  would 
gather  that  I  am  a  stick-in-the-mud,  I  will  say  that 
we  are  selling  current  here  for  |d.  less  10  per  cent., 
and  our  electric  heating  business  is  going  on  quite' 
nicely,  but  that  we  haven't  got  gas  to  compete  with, 
thank  Heaven. 


ELECTRICAL    ENGINEERING    IN    JAPAN. 


An  interesting  article  on  the  development  of  the 
electrical  engineering  industry  in  Japan  appears  in 
a  recent  issue  of  the  "  Japan  Weekly  Mail,"  from 
which  we  take  the  following  extracts.  The  latest 
figures  available  are  those  for  the  year  191 1,  at 
which  time  the  capital  stock  of  all  companies  in 
Japan  interested  in  electrical  enterprises,  both  in 
operation  and  projected,  was  over  £46,200,000.  Of 
the  companies  actually  in  operation  at  the  end  of 
191 1,  the  capital  invested  was  as  shown  below:  — 

Electric  Electric  light 

Lighting  railway  and  railway 

conipanieti.  companies,  companies.  Total. 

£  £  £  £ 

Total  capital         ...     13,930,900  1,936,000  15,846,400  31,713,300 

Capital  paid  up      ...       9,684,100  1,159.400  13,602,100  24,345,600 

Loans  on  equipment       1,692,800  622,600  1,538,200  3,753,600 

Reserve  funda        ...          624,800  33,800  230,500  889,100 

The  great  development  of  the  electrical  engineer- 
ing industry  has  taken  place  since  the  Russo- 
Japanese  War,  for  in  1906  the  capital  invested  was 
only  £11,518,000,  while  in  1903  it  was  but 
£2,800,000.  Between  the  last  named  year  and  191 1, 
the  output  of  electric  power  in  Japan  advanced  from 
44,000  to  344,000  kilowatts,  and  the  mileage  of  the 
electric  cables  and  wires  in  use  from  5,981  to 
33,584;  during  the  same  period  the  mileage  of 
Japanese  electric  railways  advanced  from  93  to  704. 
and  the  number  of  electric  lamps  in  use  from  457,000, 
of  an  average  of  10  c.p.,  to  no  less  than  3,122,000. 

The  increasing  demand  for  electrical  machinery 
and  apparatus  of  every  description  has  given  an 
impetus  to  the  establishment  of  works  for  their 
manufacture  in  Japan,  in  connection  with  which  the 
Government  established  a  law  fixing  a  standard  of 
quality  to  be  observed  in  the  equipment  and  the 
production  of  electrical  engineering  work,  but  de- 
spite this  law  and  the  fact  that  many  of  the  factories 
are  well  equipped,  there  are  some  to  which  such 
a  remark  does  not  apply,  while  in  a  large  num- 
ber of  cases  the  available  plant  does  not  permit  ol 
operations  on  a  large  scale.  Hence  it  is  that  there 
is  a  large  importation  of  electrical  machinery  and 
apparatus  into  Japan,  such  imports  amounting  in 
[912  to  over  £500.000. 

The  principal  electrical  engineering  works  in 
Japan  are  the  following  :-- 

Kobe. — The  Mitsubishi  Dockyard  and  Engine 
Works. 

Tokio.  -The  Shibaura-Seisakujo,  the  Meiden- 
sha,  the  Keiryoki  Seizo  Kwaisha,  and  the  Ju 
Shokai. 

Kyoto. — Okumura  Denki  Kojo. 

Osaka. — Osaka  Denki ,  Kaisha-Kawakita,  Denki 
Kigyo  Kwaisha. 

tbaraki  Prefecture.-  Hidate  Kojo. 

The  Shibaura  Seisakujo  specialises  in  the  maini- 
facture  of  electric  motors  in  co-operation  with  the 
American   General   Electric  Co..  and   is  regarded   as 
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the  premier  factory  in  Japan.  The  Keiryoki  Seizo 
Kwaisha,  of  Tokio,  is  specialising  in  the  produc- 
tion of  electricity  meters. 

Notwithstanding  the  development  of  the  home 
industry,  it  is  estimated  that  over  8o  per  cent,  of 
the  electric  motors  in  use  in  Japan  are  of  foreign 
make,  and  despite  the  efforts  of  the  home  manu- 
facturers to  drive  foreign  machinery  out  of  the 
Japanese  market,  this  is  not  likely  to  occur  as  re- 
gards electric  plant  for  many  years  to  come,  especi- 
ally in  view  of  the  statement  that  "  all  machinery 
pretending  to  any  degree  of  accuracy  must  still  he 
procured  abroad." 

One  feature  of  the  electrical  development  in 
Japan  is  the  large  number  of  companies  that  have 
sprung  into  existence  to  put  down  plants  to  utilise 
water  power.  At  present  all  the  plant  for  such  in- 
stallations has  to  be  imported,  but  in  view  of  the 
fact  that  a  warship  has  recently  been  completed  at 
the  Mitsubishi  Dockyard,  at  Nagasaki,  entirely  from 
Japanese  material,  the  time  is  approaching  when 
home  manufacturers  will  be  able  to  supply  at  bast 
a  portion  of  the  material  for  hydro-electric  stations. 


BRITISH    PRACTICE    IN    THE 
CONSTRUCTION    OF    HIGH-TENSION 
OVERHEAD    TRANSMISSION   LINES. 


By  B.  WELBOURN,  M.I.B.E. 


(.Continued  from  page  116.) 

(Abstract  of  paper  read  before  the  Institution  op  Electrical 
Engineers,  January,  1914.) 

On  spans  up  to  50  yds.  tramway  practice  may  very  safely  be 
followed  in  using  solid  wires  from  111  s.w.o.  up  to  0000  s.w.G. 
For  longer  spans  and  larger  sections  the  conductors  should  certainly 
be  stranded  because  of  the  additional  strength  obtainable,  and 
7,  19,  or  37-strand  conductors  will  be  suitable.  When  specifying 
the  breaking  strain  of  the  copper,  it  is  very  useful  to  employ  a 
formula  of  the  form  suggested  by  Mr.  A.  P.  Trotter  : — 

T  =  30  —  20  D, 
where  T  =  breaking  strain  of  each  wire  in  tons  per  sq.  in., 

D  =  diameter  of  wire  in  inches. 
In  other  respects  the  copper  should  comply  with  the  latest  British 
Engineering  Standards  Specification,  dated  March,  1910.  The 
"  limit  of  proportionality  "  on  the  wire  may  be  taken  at  75  per 
cent.,  and  the  minimum  size  of  eolid  copper  conductor  now  allowed 
by  the  Board  of  Trade  on  a  high-tension  line  is  No.  11  i  s.w.G. 

With  aluminium  it  is  essential  to  use  stranded  conductors,  and 
there  should  never  be  less  than  seven  wires  in  the  strand.       The 
breaking  strain  of  the  wires  employed  in  the  strand  can  be  obtained 
from  a  formula  similar  to  the  above,  viz.  : — 
T  =  165  -  24  D. 

In  order  to  obtain  suitable  wire  it  is  suggested  that  the  specifica- 
tion should  call  for  wire  having  a  "  limit  of   proportionality  "  of 
70  per  cent,  approximately,  and  conforming  after  stranding  with 
the  tests  set  out  in  the  following  table  :  — 
Suggested  Tests  foe  Hard-drawn  Aluminium  Conductors. 


Standard 
wire 
gauge. 

Diameter  of 
wire. 
Inohes. 

Breaking 

strain.    Tons 

per  sq.  in. 

Extension 

on  a  6-in. 

length.    Per 

cent. 

Wrapping 
te 

i 
6 
8 
10 
12 
14 
16 

0  232 
0192 
0160 
0M28 
0-104 
0080 
0064 

ll'OO 
1200 

13  00 
13-50 

14  00 
1450 
14-75 

3  00 
3-00 
3-00 
3-00 
2-50 
2-50 
2  50 

Three  times 
round  its 
own  dia- 
meter on 
and  three 
times  off. 

The  object  of  the  "  wrap  test "  is  to  ensure  that  no  brittle  wire 
is  used,  and  it  should  be  noted  that  compliance  with  the  Board  of 
Trade  Regulations  is  only  obtainable  by  ignoring  wires  larger  than 
No.  6  s.w.G. 

It  is  usual  to  make  all  joints  at  insulators  and  not  under  strain. 
The  best  way  known  to  the  author  for  jointing  copper  on  lines 
which  have  to  carry  heavy  loads  is  by  means  of  the  copper  braids 
described  by  Mr.  C.  Vernier  before  this  Institution.*  During  calm 
weather  there  is  no  difficulty  in  making  excellent  butt-welded 
joints  with  blow-lamps  on  aluminium  conductors  up  to  0'25  sq.  in. 
section. 

*Elec.  Rev.,  March  24th,  1911. 


Placing  one  insulator  on  a  ridge-Iron  above  the  zinc  poll  roof 
and  two  insulators  on  a  horizontal  arm  b'dow.  in  not  to  l>e  m 
mended.  A  better  arrangement  is  that  obtain"!  Ijj  Ming  three 
galvanised  wrought-iron  bracket*,  two  on  one  slM  ""'I  '•'"■  '»"  the 
other  side  of  the  pole  or  all  <>u  out  sin  «f  the  polfl  if  there 
is  any  possibility  of  a  second  circuit  Icing  required  later.  In 
all  real  heavy  work  steel  ohannel  and  not  wood  cro«p.  arms 
are  now  generally  used,  and  there  is  a  growing  practice  to 
abandon  the  equilateral  triangular  arrangement  of  the 
wires  on  three-phase  duplicato  circuits,  and  to  erect  the  wires  of 
each  circuit  either  vertically  or  horizontally.  The  latter  is  the 
better  arrangement,  as  trouble  has  been  experienced  with  the 
vertical  arrangement  through  snow  loading  down  an  upper  wire 
until  it  fouled  a  lower  wire.  When  duplicate  circuits  are  needed 
it  is  an  excellent  plan  to  place  one  circuit  on  a  ningl»-pole,  and  the 
second  on  another  single  pole  at  least  one  pole  length  away  from 
it  if  way-leaves  can  be  arranged. 

The  spacing  on  any  length  of  span  should  not  be  less  than  - 
:(  ft.  for  20,000  volts  ;  2  ft.  6  in.  for  11,000  voltB  ;  2  ft.  for  6,000 
volts  ;  2-ft.  for  3,000  volts. 

In  order  to  prevent  two  conductors  in  a  horizontal  plane  from 
swinging  together,  they  should,  theoretically,  be  suspended  so  that 
their  distance  apart  is  more  than  twice  the  maximum  deflection, 
but  in  practice  it  is  safe  to  assume  that  the  wires  will  not  swing 
"  dead  out  of  phase,"  and  on  80-yard  spans  to  make  the  spacing 
equal  to  the  sag  of  the  conductors  at  60°  F. 

Galvanised  channel  arm  of  31  in.  x  2  in.  x  J-in  standard  sec 
tion  is  one  which  is  found  most  useful.      The  channel  arms,  being 


Fig.  2.— Terminal  Pole. 


earthed,  have  the  disadvantage  on  lines  which  are  operated  with 
an  earthed  neutral  and  automatic  protective  apparatus,  that 
big  birds,  chiefly  crows,  stand  on  the  arms  and  peck  at  the  live 
wires,  involving  a  shut-down  of  the  line.  The  difficulty  has  been 
overcome  on  several  lines  by  providing  porcelain  bushes  round  the 
insulator  pins  from  the  channel  arms  upwards  into  the  insulator 
and  by  clipping  p'ects  of  bitumenised  fibre  conduit  on  to  the  arm 
so  as  to  insulate  the  bird. 

Tying-in  conductors  is  one  of  the  most  important  features  in 
the  construction  of  any  line. 

In  the  author's  opinion  the  flexible  binder  demands  the  services 
of  skilful  wiremen,  and  is  the  best  both  for  copper  and  aluminium 
if  it  U  made  correctly.  Fig.  4  shows  the  copper  binder  which  has 
stood  the  test  of  several  years'  work  on  the  Newcastle-upon-Tyne 
Eleotric  Supply  Co.'s  lines,  and  has  never  been  known  to  fail 
Fig.  5  shows  the  successful  aluminium  binder  used  on  the  War 
Office  lines  at  Aldershot  and  developed  on  suggestions  made  by 
Mr.  S.  B.  Donkin  for  line  conductors  up  to  010  sq.  in.  For  larger 
conductors  the  binder  shown  in  fig.  4  is  quite  suitable.  In  both 
these  designs  one  essential  feature  is  the  "  pigeon  "  or  chafer  of 
wire  to  prevent  abrasion  of  the  line  wire  and  of  the  glaze  on  the 
porcelain.  Another  feature  is  that  flexibility  is  obtained  without 
the  possibility  of  longitudinal  movement  of  the  conductor. 

The  only  semi-rigid  binder  known  to  the  author  is  that  designed 
and  patented  by  Mr.  G.  K.  Paton,  chief  engineer  of  the  North 
Wales  Power  and  Traction  Co.,  and  used  successfully  by  him  both 
on  72J  miles  of  single  circuit  employing  solid  copper  conductors 
varying  from  No.  4  to  00  s.w.G.,  and  on  8  miles  of  single  circuit  com- 
posed of  stranded  aluminium  (fig.  6).  The  binders  have  also 
been  used  exensively  by  the  Ebbw  Vale  Steel  Co.  and  the  Lambton 
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and  Hettin  Colliery  Ci.  The  Paton  binder  was  designed  to  over- 
come troubles  on  lines  which  run  over  mountains  and  are  subject 
to  v  r_v  severe  weather  in  winter.  Under  these  oonditions  it  was 
found  that  the  soft  oapper  flexible  binders  originally  installed 
stretched  and  left  the  line  wire  loose  at  the  insulator.  Vibration 
in  the  line  wire  then  caused  chafing  both  of  the  wire  and  of  the 
insulator  groove,  in  which  the  glaze  was  broken  away.  The  Paton 
binder  is  made  of  solid  copper  wire.  No.  I  to  No.  6  S.W.Q.,  accord- 
ing to  the  size  of  the  line  wires  of  copper.  With  aluminium  lines 
the  aluminium  binder  varies  from   No.   2  to  No.   6   s.w.g.     The 


When  rigid  clamps  are  very  carefully  fitted  by  experienced  wire- 
men,  they  appear  to  give  satisfaction,  but  to  get  good  results,  each 
clamp  should  be  fhtid  to  the  insulator  on  which  it  is  to  be  used, 
because  of  the  variations  in  dimensions  of  all  insulators. 

Rigid  clamps  are  wrong  in  principle,  because  they  reflect  baok 
iterations  in  the  line  wire,  and  ultimately  the  line  wires  must 
crystallise  and  break  at  these  clamps,  even  if  the  clamps  do  not  fail 
first. 

In  making  a  telephone-line  binder  (fig.  7),  a  cushion  of,  Bay,  24 
turns  is  first  made  on  the  line  wire,   and  the  two  ends  are  then 


Fig.  3. — Corner  Polk. 


Fig.  4.— Flexible  Copper  Binder. 
Fig.  5. — Flexible  Aluminium  Binder. 


Fiu.  6.— Paton  Semi-rigid  Binder. 
Fig.  7.— Flexible  Telephone  Binder. 


binder  is  formed  on  a  special  jig  to  clip  round  the  neck  of  the 
insulator,  a  standard  jig  being  made  for  each  size  of  insulator. 
The  binder  is  hooked  on  the  line  wire  and  then  bound  under 
tension  at  the  other  end  with  about  15  turns  of  No.  14  s.w.g.  soft 
binding  wire.    A  leather  or  pig-skin  chafer  is  fixed   between  the 


taken  a>  ound  the  insulator  ;  in  order  to  avoid  having  a  cross  at  the 
back,  the  wire  which  starts  under  the  line  wire  is  kept  at  the 
bottom  of  the  groove  and  under  the  line  wire  at  the  other  side, 
and  similarly  the  other  wire  is  kept  at  the  top  of  the  groove  and 
over  the  line  wire.    Not  leBS  than  four  turns  are  now  made  round 


Ficis.  8  and  <i  —Snow-laden  Wires. 

line  wire  and  the  neck  of  the  insulator,  and  after  five  years'  use  it 
has  been  found  that  the  chafer  remains  as  good  as  new  and  does 
absolutely  stop  the  chafing  effects  on  the  wire  and  the  insulator. 
The  whole  binder  remains  tjght  and  is  yet  flexible  owing  to  the 
cushioning  effect  of  the  chafer.  The  cost  is  about  the  same  as 
that  of  a  well-made  flexible  copper  hinder,  and  about  one-fourth 
the  cost  of  some  mechanical  clips.  No  special  skill  is  required  for 
fixing  it. 


Fig.  10. — Callender-Kav  Terminal  Pole. 

the  line  wire  on  each  side,  and  the  ends  are  brought  together  and 
twisted  to  prevent  the  binder  spreading. 

(lb  be  concluded.) 


Discussion  in  London. 
In  opening  the  discussion  on  this  paper,  Mr.  W.  B.  Woodhousk 
said  the  question  of  altering  the  law  relating  to  overhead  trans- 
mission lines  had  often  been  discussed  since  Mr.  Addenbrooke  brought 
the  matter  before  the  Institution  in  1906.    The  question  of  way- 
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leaves  wiw  Important,  and  he  nuked  whether  the  nuthor  included 
the  oost  of  these  in  his  figures  of  cost  of  linen.  The  author  avoided 
discussing  tension  and  the  effeot  of  elasticity  in  modifying  loading  ; 
he  (the  speaker)  disagreed  with  the  suggested  peolfloatlon  for 
aluminium  wires,  aw  elongation  could  not.  be  measured  From  ft  fiin. 
ipeolmen,  "  Earths  *'  were  very  unreliable  and  he  had  known  a 
10,000-volt  wire  fall  on  to  the  ground  and  not  trip  the  iwitohel  . 
the  best  results  were  obtained  with  numerous  earth  plates  ooupled 


Fig.  11.— Callender-Kay  Pole  fok  1,400  ft. 
Transmission  Span. 

together.     He  agreed  with  the  author  that  lightning  arresters  were 
useless.     The  minimum  spacing  of  wires  depended  on  the  clearance 
necessary  at  the  points  of  support,  allowance  had  also  to  be  made 
for  the  swinging   of   wires   in  long   spans,  but  it  was  not  neces- 
sary   to  give  such   large  spacings    as    were    suggested    by    the 
author.      As    regarded    outdoor     terminals,     experience    showed 
that  boxes  with  insulators  on  the  top  broke 
down   in  time,    but  the  box  shown  by   the 
author  would  be  awkward  to  fill  and  fit  in 
rough  weather  ;    the  clearance  between  con- 
ductor and  earthed  metal  also  seemed  small. 
The  insulators  should  be  renewable  with  little 
trouble. 

Mr.  A.  P.  Trotter  pointed  out  that  the 
B.  of  T.  regulations  were  based  on  the  best 
practice  of  the  day,  and  would  be  further 
amended  when  necessary.  It  was  quite  impor- 
tant that  insulation  should  not  depend  on  glaze 
on  an  insulator,  as  the  glaze  was  worn  by  the 
binding  wire  and  the  porcelain  was  liable 
to  be  ground  away.  Tests  had  proved  the 
18-in.  square  earth  plate  to  give  the  best 
results.  As  regarded  the  running  of  trans- 
missions along  main  country  roads,  it  was 
hardly  worth  while,  as  the  Post  Office 
ocoupied  all  the  straight  roads  with  tele- 
graphs. &o.,  and  it  was  better  to  run  straight 
across  fields  than  follow  crooked  lanes.  Some 
reference  was  made  to  the  use  of  pole  trans- 
formers, which  he  was  told  was  a  fruitful 
source  of  fatal  accidents  in  Japanese  cities; 
he  would  be  very  sorry  to  see  little  trans- 
formers, the  size  of  hat-boxes,  on  poles 
supplying  farm  houses  from  h.t.  pole  lines 
in  this  country. 

Commander  Schwann  drew  attention  to  the  effect  of  overhead 
transmission  lines  on  aerial  navigation,  which  would  develop  greatly 
in  future.  Lines  across  open  ctuntry  were  very  hard  to  see,  and 
in  sgoh  positions  were  very  dangerous  to  aerial  oraft.  It  was  pro- 
posed to  make  charts  showing   the  routes  of   such  lines,  and  he 


urged  if  possible  that  the  linen  should  be  rendered  difttfnKuinhahle 
fr.nri  above, 

Mi      0    '•■'■     I  '.  ■■riti.-d  arid  Ulu-i  ruled    bf    DMMU  of  llidoi  the 

new  Callender-  Kay  tubular  polo,  wliieh  we  illustrate  in  tlgi.  10  and  1 1. 
This  [•  of  very  lljrht  and  simple  construction,  facilitating  trans- 
port ami  erection,  and  consist*  of  a  vertical  tubular  \ni\r,  atandiog 
on  the  point  of  junction  of  four  Inclined  logl  with  square  thruiit 
plates  on  the  ends  embedded  in  the  ground.  The  vertical  top  jxjI« 
is  guyed  to  each  of  the  inclined  l> y  and  one  of  the  thruat  plates  is 
galvanised  and  used  as  an  earth  plate.  The  type  of  constrnotion 
was  developed  experimentally,  and  polei  with  totted  to  destruc- 
tion ;  all  were  designed  to  fail  at  four  times  the  working  load  and 
withstood  the  tests  with  success.  The  author  described  a  MO  ft 
spin  using  fiii-ft.  poles  in  the  North  of  England,  and  a  1,420-ft. 
span  (the  largest  in  England)  using  40-ft.  poles,  the  factor  of 
safety  on  poles  and  line  being  about  7.  An  8 1 -ft.  high  pole  for  a 
three-phase  line  near  Sheffield  was  also  illustrated.  Erection  with 
the  materials  on  the  ground  was,  he  said,  a  matter  of  l-l  J  hours  ; 
and  maintenance  and  upkeep  were  much  smaller  than  for  a 
lattice  pole. 

Mr.  Charles  Vkrnif.k  remarked  on  the  extent  of  overhead 
transmission  lines  operating  in  this  country.  The  capital  cost  of 
overhead  lines  of  high  voltage  was  only  about  a  third  that  of 
underground  cable.  The  cost  of  wayleaves  was,  if  anything,  over 
£100  per  mile,  and  one  must  not  forget  that  a  short  cut  with 
underground  cable  would  also  necessitate  payment  for  wayleaves, 
if  across  private  property.  Wayleaves  were  a  real  difficulty,  and  it 
would  be  useful  if  the  Institution  could  takej  the  matter  up  ;    he 


Fig.  12. — Transmission  Across  Hayle  Harbour,  Cornwall. 


Fig.  13.— A  Long  Span  ;  Cornwall  Power  Co.'s  Lines. 

believed  the  local  veto  on  h.t.  lines  originated  in  connection  with 
the  H  t.  wires  running  from  the  Grosvenor  Gallery  Station  in 
London  He  had  no  wish  to  see  any  reduotion  in  factors  of  eafety 
in  connection  with  his  work  ;  he  doubted  whether  prior  to  the 
storm  of  January  last  people  had  any  idea  of  real  snow  conditioni- 


130 


THE     ELECTRICAL     REVIEW.     [Vol.  74.    No.  l.SS?,  January  23,  1914. 


in  this  country,  but  oil1;  of  42  overhead  line?  in  use  on  his  system, 
only  three  were  seriously  affected.  All  the  heavier  wires  stood  well, 
and  he  rather  favoured  the  use  of  heavy  wires  in  future  work. 

[ [n  connection  with  the  above  matter,  Mr.  Vernier  has  kindly 
allowed  in  to  reproduce  two  views  of  snowed-up  wires,  shown  by 
Mr.  WVlbourn  :  the  overall  diameter  of  the  snow-laden  wires 
shown  wa*  5  in.,  the  size  of  the  copper  wire  was  '05  sq.  in.  9/:52  in. 
diameter.  The  uncoated  wire  at  the  t  >p  of  fig  9  is  the  middle  wire 
of  fijr.  8,  which  sprung  uo  some  G  ft.  when  the  snow  was  knocked 
off.  Tne  spui9  were  80  yds.  The  views  illustrate  the  danger  of 
erecting  wires  in  the  same  vertical  plane.  J 

Mh  Vkkniku,  continuing,  said  he  had  never  yet  been  able  to 
make  a  case  for  x\eil  poles,  the  maintenance  cost  being  so  high, 
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Fig.  14. — Lattice  Pole  carrying  Power  and  P.O.  Wires, 
Cornwall  Power  Co. 

and  he  did  not  believe  in  the  practice  of  running  duplicate  lines  on 
the  same  pole.  He  agreed  as  to  the  trouble  experienced  with 
birds,  and  had  given  considerable  attention  to  the  matter  without 
mu  -.h  success. 

Mb.  A.  Jacob  regretted  that  some  comparison  had  not  been  made 
with  long  -  distance  transmissions  abroad.  While  there  were 
650,000  yds.  of  aluminium  lines  in  use  in  this  country,  there  were 
many  thousand  times  this  amount  in  use  abroad.  He  referred  at 
some  length  to  the  use  of  aluminium  in  Scandinavian  transmission 
work,  incidentally  mentioning  the  winter  effect  on  the  Rjukan 
transmission  lines,  described  in  our  issue  of  January  2nd,  page  22. 
Various  views  were  shown,  one  being  of  a  1,970ft.  aluminium 
span,  and  another  of  comparative  curves  based  on  the  French, 
German  and  American  regulations  for  overhead  lines. 

Mr.  J.  S.  Highfield  said  it  was  important  that  there  should  be 
no  movement  between  wire  and  insulator  for  reasons  already 
stated  ;  it  was  also  better  to  use  two  small  earth  plates  than  one 
large  one,  and  where  several  earth  plates  were  used  these  should 
be  spaced  out. 

Mr.  J.  C.  Wigham  showed  a  number  of  views  of  the  overhead 
transmissions  of  the  Cornwall  Power  Co.,  some  of  which  we  are 
able  to  reproduce,  viz  ,  of  the  Hayle  Harbour  span  of  900  ft.,  with 
40  ft.  sag,  fig.  12  ;  of  a  long  span,  fig.  13;  and  of  a  typical 
pole  erection  carrying  both  power  and  P.O.  wires,  with  guard 
wires  over  the  road,  fig.  14.  He  said  there  was  about  40  miles 
of  overhead  lines  in  use  and  no  underground  cable  ;  at  terminal 
poles  adjacent  to  sub-stati  ins  the  overhead  lines  were  coupled  to 
the  latter  by  vertical  wires  dropping  straight  to  insulator  terminals 
in  the  galvanised  roofs. 

Mb.  Welbourn  briefly  replied,  and  the  discussion  closed. 


NEW    ELECTRICAL     DEVICES,     FITTINGS 
AND    PLANT. 


B.T.H.  Electric  Hoists. 

The  Bbitisii  Thomson-Houston  Co  ,  Ltd.,  of  Rugby,  are  intro- 
ducing a  new  form  of  electric  hoist  to  meet  conditions  where  it 
would  be  difficult  or  inefficient  to  install  travelling  cranes  of  the 
usual  type,  and  especially  for  places  where  small  loads  are  fre- 
quently handled. 

Fig.  1  shows  a  Type  si  hoist  with  motor-driven  trolley,  but  it  is 
also  supplied  with  a  plain  trolley,  for  hand  travelling,  and  is 
designed  for  loads  up  to  i  ton  and  1  ton  with  different  types  of 
controller. 

The  apparatus  consists  of  a  cylindrical  iron  casting  containing 
the  motor,  controller  and  hoisting  drum  ;   this  is  bolted   through 


suspension  lugs  to  a  four-wheeled  trolley  running  on  a  rolled  steel 
joist.  The  gears  are  looated  outside  the  frame,  but  are  covered  in. 
The  hoisting  drum,  of  cast-iron,  is  grooved  to  reoeive  the  full 
diameter  of  the  -yVio.  diameter  flexible  rope  ;  an  automatic  limit 
device  act>ng  on  the  controller  prevents  overwinding.  p) 

Either  50  cycle  AC  or  n  c   motors  of   1$  HP  are  fitted,  for  pres- 
sures between  1 10  and  550  volts,  with  drum  type  controllers — 


Fig.  1.— B.T.H.  Hoist  with  Motor-Driven  Trolley. 

the  "  single  speed  "  type  for  work  not  requiring  accurate  setting  of 
the  load,  "  rheostatic"  type  where  accurate  setting  is  required, 
and  "  foundry  "  type  for  slow  speeds  with  two-rope  hoists. 

The  armature  shaft  carries  a  service  brake  which  is  automatic- 
ally applied  by  stopping  the  motor  ;  a  load  brake  of  the  screw  and 
disk  type  is  also  fitted  for  use  when  lowering. 

The  i(  Morehen  "  Stage  Plug  and  Socket. 

A  plusr  and  socket  which  have  been  specially  designed  by  a  com- 
petent stage  engineer  to  meet  the  stringent  conditions  of  theatrical 
work  have  recently  been  introduced  by  the  General  Electric 
Co  ,   Ltd  ,   of  67,   Queen    Victoria  Street,    London,    E  C      This, 


Fig.  2.— View  of  Interior  ok  Socket  with  front  and 

Pluo  removed. 

Fig.  3— G.E.C.  Stage  Plug  and  Socket. 

known  as  the  "  Morehen  "  plug,  is  an  adaptation  of  the  G.E.C, 
dock  plugs,  modified  to  suit  the  special  requirements  of  theatre* 
and  music  halls.  The  socket  is  fixed  under  the  stage  level,  and 
affords  every  facility  for  taking  temporary  leads  to  portable  stage 
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proportion.  The  plug  portion  is  of  haril  word  and  i*  praolioally 
unbreakable.  Having  no  projecting  pins,  i  h  •  live  nod  "«»y  bs 
dropped  on  a  metal  floor  without,  danger  of  eh  irting,  while  the 
counter-sunk  uontaotH  preclude  all  danger  of  ihook,  Ah  will  bo 
observed  from  the  illustr  ktioni ,  when  the  plug  in  removed,  the  pro- 
tecting lid  automatically  olotei  up  tho  plug  entrance,  and  i-t 
designed  so  that  there  in  littlo  liability  for  water  or  dust  to  enter 
the  interior.  Nevertheless,  under  extreme  circumstances,  it  in 
impossible  even  to  keep  water  out,  and  in  order  that  any  water 
that  enters  may  immediately  be  discharged,  the  socket  is  designed 
with  tapering  sides  and  with  an  inolined  bottom,  the  water 
immediately  running  out  of  two  holes  which  are  provided.  The 
plug  is  so  designed  that  it  is  impossible  to  reverse  the  polarity,  and 
it  oan  therefore  be  used  on  arc-lamp  circuits.  The  plug  can  be 
supplied  for  either  arc  or  incandescent  lamps,  each  type  being  non- 
interohangeable,  i.e.,  an  inoandescent  plug  cannot  be  inserted  in  an 
arc  lamp  sooket  or  vies  vend.  These  plugs  have  already  been 
supplied  to  a  number  of  theatres  and  music  halls,  in  which  they 
have  met  with  every  suooeBS. 

Low-Temperature  Indicator. 

The  Fostee  Instrument  Co.,  of  Letchworth,  have  made  an 
application  of  the  Hoskins  alloys  to  the  measurement  of  relatively 
low  temperatures  such  as  are  met  with  in  electrical  machinery. 
In  this  apparatus,  illustrated  in  fig.  4,  advantage  is  taken  of  the 
relatively  high  E.M  P.  of  the  Hoskins  thermo-couple  to  give  an  open 
scale  on  a  simple  and  robust  portable  indicator.  In  this  case  the 
thermo-oouple  comprises  a  central  wire  insulated  from  an  outer 
tube,  the  two  being  joined  together  at  the  tip,  forming  the  "  hot 
junocion."  The  thermo-couple  is  about  three-sixteenths  of  an 
inch  in  diameter  except  at  the  tip,  which  is  flattened  to  about 


thermometer  ii  planed  In  any  desired  position  in  the  room,  and  is 
ooaneoted  through  terminal  box  ■  to  solenoid  M  .  srith 
temperature  the  solenoid  is  energi  ed  and  the  polar  est< 
attraot  disk  k,  olosing  a  donbh  beat  valve  v.  i  ttlngofl 

the  steam  supply  ;  a  drop  in  temp  ■  Boot. 

Tl runpany  guarantees thi  Ice  p  tbe room  temp 

constant  within  2°  l\  of   its  setting,      i>  r<[.r- 
tube,  while  o  is  the  oondensed  water  discharge. 

Fig.  7  hIiowh  a  steam  boiler  (;.  for  nhicfa  class  of  apparatus  an 
internal   pontaot   thermometer  is    provided,   screwed   in   at  A,  and 


-^ 


Fig.  t.— Hoskins  Alloy  Pyrometer  for  Low  Temperatures. 

•fc in.  X  -^  in.  This  flattened  tip  is  therefore  convenient  for 
insertion  in  very  narrow  spaces,  and  the  wnole  thermo-couple 
being  semi  flexible,  it  is  easy  to  apply  it  to  a  wide  variety  of  cases. 
The  flexible  cable  giviDg  connection  to  the  portable  indicator  is  of 
the  "compensating"  type,  transferring  the  "cold  junction"  to 
the  interior  of  the  indicator  itself.  A  mercury  thermometer  inside 
the  case  may  be  read  through  the  scale  opening,  and  the  zero  of 
the  instrument  correspondingly  set  before  taking  a  series  of 
readings.     By  this  method  cold- junction  correction  is  avoided. 

Universal  Conduit  Box. 

Messrs.  Simplex  Conduits,  Ltd.,  of  116,  Charing  Crops 
Road,  W.C.,  have  sent  us  particulars  of  an  improved  universal 
oonduit  box  which  they  have  introduced.  The  box,  which  is 
illustrated  in  fig.  5,  is  primarily  intended  for  screwed  conduit 
installation,  and  can  be  used  as  a  bend,  or  a  T  box,  for  mounting 


Fig.  6. — Automatically  Controlled  Radiator. 


electrically  connected   to   the  solenoid-operated  valve  b, 
in  the  supply  pipe  c. 

Temperature  regulation  can  be  effected  by  turning  a 
screw  on  A  ;  a  reference  thermometer  E  oan  be  supplied 
if  desired.  Temperature  differences  of  J"  above  or  below 
the  setting  cause  the  contact-maker  to  operate  the  solenoid 
and  valve. 


Fig.  5.— New  Pattern  Universal  Conduit  Box,  with 
Cast-iron  Cover. 

such  accessories  as  ceiling  roses,  switches,  wall  plugp,  &c,  thus 
lending  itself  to  a  wide  range  of  applications  ;  it  can  be  had 
nndrilled  or  tapped  for  conduit  as  desired,  and  is  issued  at  reduced 
prices  (supplementary  list  T5). 

Automatic  Temperature  Control. 

The  Steam  Fittings  Co.,  Ltd.,  of  West  Drayton,  Middlesex, 
have  introduced  an  electrio  automatio  control  system  in  connection 
with  steam  or  hot  water  heating  systems,  radiators,  calorifiers,  Sua., 
of  whioh  the  arrangement,  as  applied  to  an  ordinary  l.p.  steam 
radiator,  is  shown  in  fig.  6. 

The  arrangement  consists  of  a  contact  thermometer  and  a 
solenoid  operating  a  valve,  and  designed  to  use  100-250  volts 
direct  ourrent.  Where  only  alternating  current  is  available, 
direct  current  oan  be  obtained  from  an  electrolytic  rectifier,  except 
for  the  standard  f-ip.  valve  Bize,  which  can  be  supplied  for 
110  volte,   60  periods,  suitable    for    l.p,    heating.     The  oontaot 


Fig.  7.— Boiler  fitted  with  Automatic  Control. 

The  power  consumption  of  the  solenoid  is  about  5  watts  when 
energised.  The  arrangement  obviates  personal  attention  and 
secures  the  most  efficient  use  of  the  heating  medium. 

Variable-Frequency  Alternator. 

The  Crypto  Electrical  Co.,  of  119,  Bermondsey  street.  S.E., 
have  recently  introduced  a  patented  A.C  generator  giving 
practically  any  frequency  over  a  range  of  1  :  4,  as  from  40  to  160, 
with  a  speed  variation  of  only  1  :  2,  the  generator  having  a  pole- 
changing  device  controlled  by  a  single  throw-over  ewitch.  The 
machine  is  of  ute  for  testing  A.c.  motors  and  meters,  io. 

New  Half-Watt  Lamp  Fitting. 

Messrs.  Nathan  &  Allf.n,  of  Qieen  Anne's  Chamber?,  West- 
minster, who  represent  the  Wardle  Enginee'ing  Co.,  send  n"  parti- 
culars of  a  new  fitting  whioh  will  be  on  the  market  within  the 
next  week  or  two.  It  is  3  ft.  long,  and  is  intend,  d  primarily  for 
street-lighting  purposes,  for  use  with  ary  of  the  half-watt  lamps. 

The  reflectors  are  designed  to  give  the  maximum  candle-power 
at  an  angle  of  20*  from  the  horizontal.  The  lamp  filament  is 
above  the  level   of   the  bottom  of  the  upper   reflector,  and   th» 
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homontal  /ays  are  reflected  at  the  desired  angle,  the  upper  and 
lower  rays  being:  reflected  at  a  similar  angle  from  the  conioal  opal 
reflector  underneath  the  lamp. 


Fig.  8.— Street  Fitting  foe  Half-Watt  Lamp. 

The  lamp  is  adjustable  for  focusing-,  and  the  fitting-  can  be 
supplied  with  an  automatic  cut-out  and  substitution?  1  resistance 
for  series  working. 

Credenda  Cooking-  Apparatus. 

Particulars  of  the  new  patterns  of  electric  heating-  and  cooking 
apparatus  of  the  Credenda  Conduits  Co.,  Ltd.,  Chester  Street, 
Aston,  Birmingham,  have  just  been  issued,  and  in  figs  9  and  10  we 
illustrate  their  grill  and  cooker.     The  special  feature  of  the  grill  is 


Fig.  9. — Credenda  Electric  Grill. 


that  the  heating  elements  are  of  the  Credenda  new  bar  type, 
mechanically  supported  by  a  channel  section  of  metal  insulated 
with  mica,    over  which  the  nichrome  heating  ribbon  is  wound. 


'?;-- 


Oredenpa  Electric  Cooker. 


The  elements  are  accessible  on  removing  the  top  plate,  and  the 
lining  can  be  removed  for  the  purpose  of  cleaning  it. 

The  electric   cooker  (S  200)  is  noteworthy  in   that  the  whole 
of    the    framework    can    be    taken    to   pieces,    and   spare    parts 


are  standardised ;  the  elements  are  arranged  on  heat-plates 
at  either  cide  of  the  oven,  long  lengths  of  heating  wire  of  heavy 
gauge  being  wound  on  six  strips,  and  the  whole  unit  heater  can 
be  taken  out  complete,  the  strip  element*  being  permanently  con- 
nected to  pin  connectors  mounted  on  the  heat-plates.  With  this 
arrangement,  internal  wiring  is  dispensed  with,  thus  avoiding 
leaks  and  short-circuits.  Outside  the  oven  there  aTe  two  hot- 
plates, which  can  be  provided  with  connector  oontrol  or  switch 
control,  with  four  heats,  as  desired.  The  whole  is  arranged  to 
stand  on  a  cooking  b>>ard  or  table.  The  cookers  are  also  being 
manufacture  complete  with  tall  cast-iron  i-tand*.  bringing  the 
hot-plate  and  oven  to  a  convenient  height  for  cooking,  so  that  one 
need  not  stoop.  A  grill  is  provided  under  t  he  oven,  and  the  whole 
can  be  controlled  by  switches.  The  finish  of  the  plates  is  art 
green  enamel  or  polished  nickel. 

Folding;  Box  tor  Lamps. 

The  Britannia  Folding  Box  Co.,  Ltd.,  of  Dace  Boad,  Old 
Ford,  E ,  have  sent  us  a  sample  of  their  ingenious  cardboard  box 
for  packing  incandescent  lamps  ;  the  lamp  is  held  in  position  at 
both  ends  without  touching  the  sides  of  the  box,  and  can  be 
inspected  and  tested  without  taking  it  out  of  the  box.  When 
empty  the  box  folds  as  flat  as  an  envelope. 


CORRESPONDENCE. 


letters  received  by  us  after  6  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  JVo  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


The  Continuity  of  Supply. 

I  think  shift  men  in  general  will  be  more  than  ordinarily 
interested  in  your  leading  article  in  last  week's  Review  on 
the  "  Continuity  of  Supply."  It  should  bring  home  to 
chief  engineers  the  fact  that  even  down-trodden  shift  men 
may  contemplate  striking  as  a  means  of  righting  their 
wrongs.  The  general  run  of  shift  men  would,  I  am  sure, 
be  some  of  the  last  persons  in  the  world  to  adopt  such  a 
course  without  a  just  and  sufficient  cause,  but  I  ask  the 
question  :  What  is  the  remedy  against  such  concerns  as  the 
Newcastle  Electric  Supply  Co.  (sub-stations),  Yorkshire 
Electric  Power  Co.,  Bury,  Tynemouth  and  Wakefield  Cor- 
porations, to  mention  a  few,  who  have  for  years  pa&t  paid 
their  shift  men  so  poorly  ?  We  all  admit  that  where  a  con- 
cern is  not  paying  its  way  the  chief  is  somewhat  handi- 
capped and  cannot  always  pay  the  salaries  he  would  like  to, 
but  what  excuse  have  the  chiefs  of  the  concerns  I  have 
mentioned,  which  all  make  decent  profits,  for  paying  their 
men  about  10s.  per  week  less  than  is  paid  in  similar 
stations  for  the  same  class  of  work  ? 

Shift  Engineer. 

January  14th,  1914. 


7 


Small  Electric  Light  and  Power  Undertakings. 

Referring  to  Mr.  Sowter's  letter  in  your  issue  of  January 
2nd,  the  cost  of  running  these  works,  which  entirely  depend 
upon  suction  gas  plant,  and  where  the  total  annual  sale  for 
the  year  ending  ]!)12  did  not  exceed  181,417  units,  with  a 
maximum  load  of  190  kw.  on  a  load  factor  of  only  10'8 
per  cent,  was  as  follows  : — Fuel,  -37d.  ;  oil,  waste,  water, 
&c,  -04d.  ;  wages  and  salaries,  -32d.  ;  repairs,  buildings, 
plant,  tools  and  accumulators,  *27d.  :  total  works  costs, 
1  -00d. 

It  is  interesting  to  note  that  this  figure  is  much  lowe; 
than  those  of  many  of  the  undertakings  using  Diesel  or 
gas  engines,  though  their  outputs  are  considerably  better. 

There  is  one  point  in  which  this  station  possesses  an 
advantage  over  a  great  many  other  gas-driven  stations,  and 
that  is  that  the  gas  plants  are  fitted  with  exhausters.  The 
additional  cost  is,  in  my  opinion,  justified  in  sizes  over 
150  h.p.,  not  only  on  account  of  the  fact  that  you  relieve 
the  attendant  of  a  large  amount  of  manual  labour,  but 
because  the  gas  can  be  obtained  with  certainty  and  celerity. 
This  is  a  special  point,  because  in  connection  with  gas- 
driven  stations  it  is  often  said  that  the  serious  risk  of  an 
occasional  failure  to  get  pas  unfits  them  for  electric  supply. 
With  a  hand-starting  fan  you  are  liable,  when  conditions 
are  bad,  to  be  troubled  with  an  occasional  delay,  and  the 
possibility  of  this  necessitates  the  attempt  being  made  in 
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good  time  every  day,  whereas,  if  fitted  with  e\hauster«,  gas 
nan  he  relied  upon  in  full  quantity  in  a  quarter  of  an  hour. 
lb  is  not  that  the  time  taken  is  anything  remarkable, 
although  it  is  pretty  good  with  a  large  size  gas  plant,  but 
the  regularity  is  of  great  importance. 

It  is  a  serious  matter  for  those  stations  which  are  wholly 
dependent  upon  one  source  for  a  supply  of  fuel,  and  it  is  not 
surprising  to  note  the  rapid  developments  that  suction  gas  is 
making  for  small  undertakings. 

As  time  goes  on  it  is  quite  reasonable  to  conclude  that  gas 
will  be  produced  satisfactorily  from  even  less  expensive  fuel, 
when  existing  engines  will  only  require,  the  improved  plant 
to  bring  them  up  to  date  in  the  matter  of  fuel  cost. 

With  regard  to  the  method  of  starting  small  gas  engines 
referred  to  in  Mr.  Curling's  article,  this  system  has  been  in 
use  here  several  years,  and  is  very  satisfactory. 

The  capital  cost  of  a  150-Kw",  suction  gas  engine  plant 
complete  with  cooling  tower,  compressed  air  starter  and 
reservoirs,  piping,  &c,  erected  on  purchaser's  foundations 
is  approximately  £13-7  per  k\v. 

It  is  somewhat  regrettable  that  only  a  small  proportion 
of  the  gas-driven, stations  publish  their  records,  as  such  data 
would  be  of  great  assistance  to  engineers  responsible  for  the 
small  undertakings. 

F.  Swarbrlck,  A.M.I.E.E.,  A.M.I.Mech.E., 

Engineer  and  Manager. 

Electricity  Works,  Minehead. 
January  l%th,  1914. 


Co-operative  Control  of  Electric  Snpply  Undertakings. 

It  seems  to  be  admitted  on  all  hands  that  the  existing 
position  of  electric  supply  in  this  country  is  most  unsatis- 
factory,'and  it  is  apparent  that  the  reorganisation  of  this 
important  industry  on  the  best  lines  in  the  public  interest 
is  a  problem  requiring  the  most  careful  consideration.  No 
doubt  this  is  the  reason  why  none  of  your  correspondents 
who  are  opposed  to  municipal  or  State  control  have  so  far 
ventured  to  formulate  any  scheme  of  reorganisation. 

Whether  dual  company  and  municipal  control,  or  entire 
State  control,  be  the  ultimate  remedy,  it  can  be  shown  that 
the  new  scheme  referred  to  in  your  leading  article  on 
December  19th  last,  to  form  a  holding  company  to  acquire 
control  of  the  existing  companies  in  the  London  area,  is  a 
form  of  control  open  to  serious  objections  equal  to,  if  not 
greater  than,  those  pertaining  to  any  municipally-controlled 
electric  undertaking. 

Control  of  electrical  undertakings,  as  at  present  existing, 
by  a  holding  company  puts  such  a  company  in  an  arbitrary 
position,  rendering  the  safeguards  of  the  Electric  Lighting 
Acts  worse  than  useless.  There  is  nothing  to  prevent  a 
holding  company  forcing  on  its  subordinate  company,  the 
Parliamentary  undertaking,  either  plant  for  the  operation  of 
the  business  or  a  supply  of  electricity  in  bulk  at  any  price  it 
thinks  fit,  50  or  100  per  cent,  above  or  below  market  price. 
The  holding  company  may  take  a  profit  direct  or  bear  a  loss 
direct  that  properly  belongs  to  the  subordinate  company,  the 
Parliamentary  undertaking.  Or  the  holding  company  may 
bring  in  an  outside  company  to  co-operate  with  it  in  taking 
exorbitant  profits  out  of  the  Parliamentary  undertaking,  to 
the  detriment  of  a  cheap  supply  to  the  manufacturing  com- 
munity. Thus  the  statutory  accounts  of  a  Parliamentary 
undertaking,  devised  for  the  protection  of  the  public,  may 
be  made  to  show  either  a  profit  or  a  loss  not  genuine  at  will 
of  the  holding  company.  A  holding  company  may  therefore 
be  taking  unlimited  profits  out  of  a  Parliamentary  under- 
taking, the  benefit  of  which,  or  a  portion  of  it,  ought  to  be 
employed  in  a  reduction  of  price  to  the  consumer,  to  enable 
him  to  hold  his  own  against  foreign  competition.  The 
irregularities  that  may  be  practised  by  a  holding  company 
are  without  limit. 

Unless  some  means  can  be  devised  whereby  existing  com- 
pany control  can  be  properly  and  adequately  safeguarded  so 
that  the  cheapest  possible  supply  may  be  assured,  many  who 
are  not  the  Socialists  feared  by  Mr.  Seabrook  will  have  no 
alternative  but  to  support  a  scheme  for  the  nationalisation 
of  electric  power  supply,  as  suggested  in  Mr.  P.  A. 
Chattock's  able  article  in  your  journal  of  December  19th  last, 
on  similar  lines  to  Government  control  of  the  postal  service. 


Mr.  Seabrook'a  objection!  to  municipal  oj  ■  trol  w.-t 

forth  in  your  issue  of  December  26th  last  do  notbelp 
If  he  or  some  other  expert  would  show  how  an  effective  dual 
or  co-operative  control  could  be  arrived  at  ho  that  the 
cheapest  and  most  reliable  supply  of  power  were  lecured  to  the 
national  industries  to  enable  them  to  compete  in  the  marketl 
of  the  world,  a  public  service  would  be  performed. 

That  something  definite  should  !»•  done  to  render  impos- 
sible the  abuses  at  present,  practised  under  the  Electric  Light- 
ing Acts  is  imperative.  I  incline  to  think  that  investigation 
by  a   Parliamentary    Committee   into  the    whole  subject  of 

electric  power  supply  is  desirable  at  the  present  juncture. 

If  in  the  meantime  the  projected  scheme  for  a  holding  com- 
pany to  acquire  control  of  the  various  power  companil  I  in  the 
London  area  is  proceeded  with,  the  BUI  will  require  careful 
watching  in  the  public  interest.  Control  by  a  holding  com- 
pany appears  to  be  the  worst  of  all  possible  types. 

Andrew  Gemmeli. 
Ovingham-on-Tyne,  January  \'ilh,  1914. 


The  New  Half-Watt  Lamp. 

It  is  to  be  presumed  that,  at  the  outset,  users  will  find  it 
difficult  to  decide  which  particular  make  of  the  above  lamp 
to  adopt. 

Although  I  have  not  so  far  examined  the  rival  claims 
very  closely,  I  have  discovered  that  the  "  Osram  "  lamp  has 
at  least  one  distinguishing  feature,  for  it  is  claimed  to 
consume  "  only  one-half  watt  of  electrical  energy  per  candle- 
power." 

One  word  has  been  italicised  by  me  to  make  the  claim 
clearer. 

W.  Perren  May  cock. 

West  Norwood,  S.E.,  January  lfi/A,  1914. 


Kindly  warn  your  readers  to  be  careful  in  the  erection  of 
"  Half- watt "  lamps.  The  installation  of  one  was  delayed 
in  a  certain  Northern  town  through  the  fact  that  a  careless 
erector  dropped   the  lamp  from  a  height  of  17  ft.    >i 

The  wind  caught  it  before  it  reached  the  pavement,  and 
it  was  carried  out  of  sight.  It  was  later  found  by  a  police- 
man, who  took  charge  of  it  and  locked  it  up,  under  the 
"  Foreign  Balloon  on  English  Soil  "  Act,  the  "  Dog  "  Act, 
or  the  "  Explosives  "  Act — I  am  not  sure  which. 

It  was  bailed  out  the  next  day  and  erected  satisfactorily, 
having  suffered  no  harm  except  from  under-feeding  whilst 
in  the  cells. 

By  the  way,  talking  of  the  •"  Explosives  "  Act,  has  a 
householder  any  right  to  keep  such  a  dangerous  explosive  at 
"  gas  "  without  a  proper  licence  ? 

Watteau. 

[We  are  assured  on  unimpeachable  authority  that  the 
above  report  is  a  true  statement  of  fact.  The  rumour  that 
Rugby  football  will,  in  future,  be  played  with  half- watt 
lamps,  however,  has  not  been  confirmed. — Eds.  Elec.  Rev.] 


The  Position  of  Electrical  Railway  Staffs. 

I  was  very  much  interested  in  the  letters  by  "  Omen," 
"  Idoneus  Homo,"  and  "  Interested,"  which  appeared  in 
your  issue  of  the  16th  inst. 

The  miserable  wages  paid  to  educated  men  who  at 
present  fill  some  of  the  positions  in  electrical  stations,  will 
effectually  stop  others  from  spending  time  and  money  in 
fitting  themselves  for  such  positions,  and  will  eventually 
result  in  the  employment  of  men  whose  knowledge  of  the 
work  is  on  a  par  with  that  of  the  assistants  who  form  the 
subject  of  one  of  the  letters  appearing  in  your  last  issue. 

The  employment  of  these  unskilled  assistants  will  not 
seem  to  the  employer  to  warrant  a  higher  rate  of  wages  ; 
quite  the  contrary. 

In  electrical  stations,  more  than  in  any  others,  a  mere 
handful  of  men  control  plant  which,  directly  or  indirectly, 
affects  to  a  considerable  degree  the  daily  life  of  the 
majority  of  the  people  in  our  cities  ;  and  further,  no  stations 
are  more  easily  rendered  inoperative  for  long  periods.  In 
view  of  these  facts,  the  policy  of  those  responsible  for  the 
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present  rate  of  remuneration  seems,  to  say  the  least  of  it, 
short-sighted. 

Will  these  underpaid  men,  who  have  been  driven  to  form 
a  Union  in  order  to  try  and  keep  their  wages  at  a  bare  sub- 
sistence level,  stop  to  think  of  the  result  of  their  actions  on 
the  community  in  general,  should  a  demand  from  this  Union 
be  met  by  a  refusal— or  will  the  thought  of  the  treatment 
they  received  when  they  offered  their  services  as  individual 
units,  blind  them  to  everything  except  a  sense  of  their 
wrongs  ?  Judging  from  the  recent  strikes  here,  and  the 
still  more  recent  national  strikes  in  two  of  the  Colonies,  there 
seems  no  doubt  as  to  the  answer. 

Personally,  I  am  against  strikes  ;  the  bitterness  they 
engender  far  outweighs  any  advantages  that  may  accrue  from 
them,  and  they  appear  to  me  to  be  leading  to  a  state  of 
things  not  far  short  of  civil  war.  But  the  present  state  of 
affairs  in  the  electrical  world  is  intolerable,  and  although  I 
agree  to  a  certain  extent  with  your  correspondent 
"  Interested,"  when  he  says  that  the  chief  engineer  is,  in 
most  cases,  to  blame,  I  do  not  think  this  gentleman  could 
effect  a  great  improvement  unless  backed  up  by  united 
action  on  the  part  of  the  men  under  him.  As  long  as  busi- 
ness is  condncted  on  the  present  lines,  so  long  will  there  be 
shareholders  having  shares  in  an  undertaking  about  the 
inner  workings  of  which  they  are  completely  ignorant. 

These  shareholders  will  be  the  first  to  let  directors  hear 
of  their  displeasure  should  dividends  fall,  and  an  engineer 
who  approached  such  directors  with  requests  for  higher 
wages  for  his  staff  would — in  the  absence  of  clamour 
sufficiently  loud  to  reach  the  ears  of  shareholders — be 
advised  to  wait  until  a  more  favourable  moment.  It  would 
be  an  exceptional  man  who  would  add  to  his  worries  by 
making  himself  unpopular  with  his  directors.  As  long  as 
this  state  of  affairs  obtains,  any  improvement  in  their  con- 
ditions must  be  effected  by  the  men  themselves. 

Yet  Another. 

With  reference  to  "  Interested's  "  letter  in  your  last  issue, 
I  must  endorse  his  statement  that  tbe  chief  engineers  are 
responsible  for  the  "  sweated "  conditions  under  which 
central  station  men  are  working.  Tbey  do  not  seem  to 
realise  that  they  are  lowering  the  prestige  of  their  own 
profession,  and  incidentally  their  own  position,  by  their 
"labour-sweating"  tactics.  Before  very  long,  if  this  matter 
is  not  rectified,  we  shall  have  our  municipal  councillors 
asking  why  the  chief  engineer  is  paid  so  very  much 
more  than  his  assistants.  They  will  naturally  conclude  that 
he  is  being  overpaid,  and  will  infoim  him,  if  he  is  not 
satisfied  with  his  present  remuneration,  that  there  are  plenty 
more  men,  equally  as  capable,  who  would  only  be  too  glad 
to  take  the  job  for  less  money.  This  is  exactly  what  the 
chief  tells  his  assistants  at  the  present  time  when  they  apply 
for  an  increase. 

Chiefs  !  I  implore  you  to  see,  before  it  is  too  late,  the  rut 
into  which  you  are  inadvertently  drifting.  Increase  the 
status  of  your  own  profession  by  giving  your  assistants  a  fair 
salary,  and  at  the  same  time  you  will  better  your  own 
position.  You  cannot  complain,  if  you  refuse  to  do  what  it 
is  your  duty  to  do,  that  your  assistants  form  associations, 
&c,  to  get  that  which  is  only  due  to  them. 

The  A.E.S.E.,  I  am  glad  to  see,  has  taken  this  matter 
up  whole-heartedly,  and  if  the  chiefs  will  only  step  out  of 
their  own  light,  it  will  not  be  necessary  to  introduce  Bills 
into  Pailiament  for  tbe  prevention  of  strikes  in  central 
stations. 

In  conclusion,  I  must  ask  all  station  men  who  have  this 
matter  at  heart,  and  who  have  not  previously  done  so,  to 
communicate  with  Mr.  W.  J.  Ebben,  honorary  secretary, 
A.E.S.E  ,  7,  Vermont  Road,  London,  E.,  for  unity  means 
strength. 

Vapour. 

In  reference  to  "Omen's"  letter  and  complaint  in  last 
week's  Review  under  this  heading,  I  would  point  out  that 
the  London  County  Council  have,  and  have  had  for  some  con- 
siderable time  past,  a  proper  quarter  to  which  all  such  com- 
plaints can  be  referred,  namely,  the  Conciliation  Board, 
which  has  granted  many  concessions  to  the  Council's 
employee  linoe  its  inception^     Why,  then,  do  not  "  Omen" 


and  his  colleagues  make  their  complaint  to  that,  the  only 
constitutional  authority,  instead  of  starting  an  ink- slinging 
campaign  through  an  already  over-burdened  Press  ?  Has 
it  taken  him  11  years  to  decide  whether  he  would  be  justi- 
fied in  joining  some  suitable  Society  tolook  after  his  interests  ? 
If  so,  one  might  presume  that  when  he  is  satisfied  that 
he  is  so  justified,  it  will  take  him  another  11  years  to 
decide  which  is  a  suitable  Society.  Again,  he  asks  :  "Can 
the  A.E.S.E.  do  anything  to  help  us  ?  "  Why  not  join  and 
see  ;  surely  the  numerous  articles  on  the  Association's  objects 
which  have  appeared  in  the  Review  answer  that  question, 
or  does  "  Omen  "  wish  someone  to  start  an  Association, 
pay  his  subscription  and  obtain  benefits  for  him,  who 
admittedly  has  done  nothing  to  assist  himself  for  1 1  years  ? 
Charge  Engineer  L.C.C.  Tramways. 


Every  railway  sub-station  charge  engineer  has  received 
particulars,  &c,  of  the  A.E.S.E.,  and  has  a  knowledge  of  its 
existence  ;  a  good  many  have  been  personally  canvassed, 
and  a  fair  proportion  have  become  members. 

Now,  if  some  of  the  railway  sub-station  men  join  the 
N.U.R.  and  some  the  A.E.S.E  ,  and  a  lew  remain  outside 
both  organisations,  the  tffect  on  future  conditions  will  be 
nil  ;  perhaps  less  than  this,  the  conditions  may  even  get 
worse,  owing  to  the  fact  that  the  whole  of  the  men  might 
not  be  able  to  act  at  a  given  moment.  What  I  wish  to 
emphasise  is  that  all  these  men  must  join  one  organisation, 
otherwise  there  is  little  hope  for  the  future. 

Should  the  railway  electrical  engineers  join  the  N.U.R., 
as  a  body  they  will  constitute  only  a  minute  proportion  of 
the  Union,  and  when  it  comes  to  a  ballot,  they  will  be 
hopelessly  outnumbered  and  will  be  pushed  hither  and 
thither  by  the  votes  of  men  whose  only  interest  will  be  to 
bring  their  men  out  in  case  of  a  strike. 

Of  course  we  have  heard  of  a  special  committee  to  be 
organised  by  the  N.U.R.  to  look  after  tbe  sub-station  men  ; 
a  case  of  get  th<  m  at  all  costs. 

The  A.E.S.E.,  as  its  name  implies,  was  formed  for  elec- 
trical station  engineers,  it  is  governed  by  station  engineers 
(railway  subs,  are  well  represented),  all  the  officials  are 
station  engineers,  and  all  are  at  present  employed  in  elec- 
trical stations,  consequently  the  executive  know  more  of  the 
conditions  prevailing  and  the  best  means  for  remedying 
grievances  that  exist. 

Should  the  N.U.R.  wish  the  aub-station  men  to  co- 
operate with  them  in  any  way  and  they  were  all  members 
of  the  A.E.S.E.,  the  sub-station  men  could  please  them- 
selves and  make  their  own  terms  or  demands,  whereas  if 
they  were  members  of  the  N.U.R.  they  w(  uld  have  to  abide 
by  the  vote  of  the  majority  of  the  members,  who  are  not 
electrical  engineers. 

Now  I  put  it  to  the  railway  sub-station  men,  your  future 
welfare  depends  on  whether  you  join  an  organisation  to 
safeguard  your  interests,  or  not  ;  strikes  (which  we  all 
abhor)  are  caused  more  by  the  men  who  remain  outside 
their  organisations,  than  by  those  who  join  them.  Railway 
Electrical  Engineers— Choose  !  A.E.S.E.  or  N.U.R.  It 
is  your  duty  to  yourselves  and  fellow-workers  to  join  an 
organisation  without  delay. 

With  regard  to  the  question  asked  in  "  Omen's  "  letter 
in  last  week's  issue,  the  answer  is  :  Yes,  the  A.E.S.E.  can 
help  L.C.C.  electrical  engineers  as  well  as  the  railway 
electrical  engineers,  by  organising  the  whole  of  the  workers 
in  this  section  of  the  industry,  and  as  we  have  constantly 
before  us  striking  examples  of  that  very  sad  fact  that  the 
arrangements  of  society  are  founded  on  force,  and  also  that 
it  is  largely  carried  on  by  means  of  the  knowledge  that  force 
can  be  exerted,  surely  these  facts  speak  for  themselves. 
W.  J.  Ebben, 

Hon.  Srcrrtary.  Association  of 

Electrical  Station  Engineers. 

London,  E.,  January  20/A,  1914. 


Concerning  a  Review. 

I  note  that  your  reviewer  still  thinks  the  book  in  question 
is  worth  the  price  asked.  Those  who  buy  the  book  can 
judge  as  to  his  recommendation  as  I  did.  As  a  master,  of 
tad,  1   ha'd  intended  to  buy  several  copies  of  the  book  for 
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distribution  bo  some  juniors,  bnt  a  perusal  of  the  pai 
molt  interest  to  them  decided  me  d< 

In  the  preface,  Mr.  Oollis  says  the  book  deals  with  the 
subject  in  elementary  terms  and  invites  criticism,  as  he  again 
dues  in  Ins  letter  iii  your  last,  issue,  and  I  have  pleasure  in 
giving  him  some  details  of  what  I  complain  of,  dealing  only 
with  that  part  of  it  which  treats  of  the  plant  in  which  the 
juniors  I  have  referred  to  are  interested. 

I  have  dealt  with  one  chapter  only  of  the  book,  in  which 
there  are  84  of  the  80  pages  and  it;  diagrams, some  of  them 

full  page  and  some  nearly  so,  anil  so  far  as  I  can  see,  there 
is  only  one  satisfactorily  clear  and  accurate  diagram,  viz., 
No.  !).  Some  of  the  points  raised  are  doubtless  not  serious, 
but  some  of  them  are,  e.g.,  fig.  2,  and  1  think  that  there  are 
sufficient  errors  in  the  part  dealt  with  to  call  for  the 
reviewer's  comment.  Even  if  they  were  not  serious,  there 
are  so  many  of  them  that  it  is  surely  not  unfair  to  say  that 
most  of  them  should  have  been  corrected  before  the  book  was 
put  on  sale. 

If  Mr.  Collis  considers  the  diagrams  in  the  light  of  my 
remarks,  I  think  he  will  agree  that  there  are  errors  not  only 
of  omission,  but  of  commission,  although  one  kind  is  not 
necessarily  worse  than  the  other,  and  that  the  book  will 
not — as  he  hoped  in  his  preference — assist  much  towards  a 
better  understanding  of  the  functions  of  switchgear. 

As  one  who  has  had  some  experience  in  teaching,  I 
should  like  to  express  the  opinion  that  elementary  books, 
above  all  books,  should  be  accurate,  both  for  the  sake  of  the 
student  and  for  the  sake  of  the  apparatus  and  plant  be  has 
to  handle. 

B.  Rankin. 

Uford,  January  l%th,  1914. 

[The  list  of  faults  pointed  out  by  our  correspondent  has 
been  forwarded  to  the  author  of  the  book. — Eds. 
El kc.  Rev.] 

Insurance  Companies  and  Consulting  Engineers. 

The  series  of  letters  published  in  your  issue  of  the 
10th  inst.  are  very  interesting  in  their  attack  upon  "Tyke," 
but  only  "  A.M.I.E.E."  has  appreciated  that  genuine 
insurance  companies  do  not  come  under  the  category  referred 
to  by  "  Tyke  "  in  his  indictment. 

Your  correspondent  "  Facts  not  Fiction  "  is  very  interest- 
ing when  telling  us  of  his  qualifications,  but  he  is  hopelessly 
muddled  when  he  describes  as  "  Fairy  Tales  "  the  remarks 
about  earthing  and  burn  outs.  I  can  thoroughly  endorse  all 
that  "  Tyke  "  has  written  about  the  supposed  inspectors  ; 
I  'possess  the  business  cards  of  the  individuals  in  question 
which  contains  the  names  of  the  insurance  companies. 

In  reply  to  "  Inspector,"  I  would  point  out  that  "  Tyke  " 
has  not  bad  "  the  misfortune  to  be  enlightened  upon  some 
scheme,"  &c  ,  but  wrote  the  indictment  with  the  primary 
object  of  awakening  the  genuine  electrical  insurance  com- 
panies to  the  fact  that  companies  of  the  type  referred  to  by 
"  Tyke  "  are  a  smudge  on  fair  competition  and  efficiency, 
and  tend  not  only  to  lower  the  status  of  the  electrical  engi- 
neer, but  of  the  industry  as  a  whole. 

I  enclose  my  card  and  sign  myself 

EMes. 


British  Combines. 


A  correspondent  makes  a  complaint  against  the  action  of 
an  association  of  electrical  manufacturers  in  postponing  for 
a  week  beyond  the  time  specified  the  submission  of  tenders 
for  certain  articles.  And  in  the  writer's  opinion,  as  the 
French  say,  he  "  has  right  "  in  so  doing.  For  some  obscure 
reason,  known  only  to  the  association  concerned,  the  pro- 
spective buyer  is  given  to  understand,  in  an  indirect  way, 
that  his  Council  will  be  favoured  with  the  required  tenders 
so  soon  as  the  combined  sellers  see  fit. 

While  it  must  be  admitted  that  this  is  an  extreme 
instance — and  one  of  which  a  reasonable  explanation  will, 
no  doubt,  be  promptly  supplied — and  not  a  general  occur- 
rence among  our  "associations,"  yet  one  is  drawn  to  inquire 
into  the  ways  of  these  "  rings  "  generally,  as  to  their  raison 
d'etre,  their  policies  and  influence  upon  business,  more 
especially  in  the  electrical  world.  Therefore  the  writer 
proposes  to  run  briefly  over  a  few  points  relating  to  this 


matter,  not  with  anj  "  give  away  "  ai 

other  oi  the  associations,  but  ral  b< 

the  pros  and  cons,  bow  fat  tend 

to  benefit  or  stultify  the  welfare  oi  the  electrical  interests  of 
the  country.  One  can  often  hear  and  rend  of,  if  not  directly 
experiencing  the  results  oneself,  the  enormoi  hich 

have  grown  up  in  the  United  stales,  some  of  which  deal  in 
commodities  of  vast  importance  to  all,  '.'/.,  oil  or  foodstuffs. 
Strange  to  say,  the  average  citizen  here  never  mentions  the 

kindred   organisations  on   our  side  of    the   water,      'wanted 

that  they  are  not  so  powerful  in  the  property  and  capital 

at  their  command,  or  in  the  extent  of  their  spl 
of  influence,  still  they  are  numerous,  and  affect  many 
things  as  remote  in  character  as  common  table  -  salt 
and  tungsten  lumps.  The  electrical  trade  has  its 
share  too.  Some  of  them  are  well  known.  Others 
there  are  of  .  which  comparatively  few,  even  in 
business,  are  aware.  The  policy  of  all,  however,  is  that 
of  "  combines "  all  the  world  over  ;  i.e.,  to  obviate  pi  ice- 
cutting,  and  to  maintain  prices  at  a  satisfactory  level.  In 
some  cases,  members  of  the  "  ring  "  are  handicapped  month 
by  month  according  to  their  aggregate  sales  for  the  preceding 
month,  in  order  that  each  firm  has  a  chance  of  sharing 
orders.  It  is,  of  course,  essential  that  orders  should  be  dis- 
tributed, or  the  Association  would  not  survive  for  long,  and, 
whatever  may  be  the  method,  either  the  one  mentioned  or 
some  other,  the  sharing  of  orders  is  the  rule. 

It  is  important  to  notice  that,  generally  speaking,  the 
agreed  "  ring  "  prices  only  operate  for  home  orders  or  con- 
tracts. When  a  colonial  or  foreign  quotation,  with  certain 
exceptions,  is  involved,  each  member  goes  in  on  his  own 
independent  basis,  without  any  interference  from  the  "  ring." 
The  reason  of  this  is  not  far  to  seek.  The  competition  for 
"  foreign  "  orders  is  far  more  acute  than  for  the  home 
business.  This  statement  may  be  disputed,  but  the  fact 
remains  that  such  is  the  modus  operandi,  and  the  price  to  a 
home  buyer  is  usually  in  consequence  higher,  for  identical 
material,  than  to  a  buyer  in,  say,  Australia.  This  is  one  of 
the  direct  results  brought  about  by  the  existence  of  the 
"  ring  "  or  "  combine,"  and  to  term  it  "  protection  "  is  only 
dubbing  it  with  its  rightful  name. 

The  "  protection "  then  being  established,  the  question 
arises  as  to  whom  it  benefits.  The  people  concerned  are 
the  manufacturer  and  the  employe.  If  the  latter  benefits, 
then  he  receives  higher  wages  in  a  "  combine"  trade  than 
he  would  in  the  absence  of  the  "  combine."  There  is  ample 
room  for  doubt,  however,  that  any  class  of  electrical  worker 
is  to-day  overburdened  with  his  remuneration,  while  it  is 
certain  that  in  some  branches  of  unskilled,  or  semi-skilled 
labour,  newly-formed  Unions  are  forcing  wages  upwards, 
showing  that  these  workers  have  previously  been  underpaid. 

The  manufacturer,  then,  reaps  the  benefit  from  the 
higher  prices  produced  by  the  "  combine,"  and  the  reason 
of  its  existence  is  "  dividends." 

In  addition  to  possessing  this  protection  for  the  standard 
Association  goods,  certain  other  articles  are  manufactured, 
where  conditions  allow  of  this  being  done,  in  a  lower  quality. 
These  go  partly  to  supply  the  cheaper  class  of  job  at  home, 
and  more  extensively  the  requirements  of  foreign  market*, 
where  the  demand  for  such  quality  (or  price)  is  considerable. 

Probably  the  same  machinery  makes  both  grades  of 
material,  and  so  if  the  margin  is  less  on  the  lower  grade, 
this  at  least  may  serve  at  times  to  keep  machinery  and 
workers  going,  where  they  would  be  idle.  The  making  and 
seeing  of  lower  grade  goods,  useful  as  they  may  be  as  a  side 
line,  is,  on  the  other  hand,  partly  a  concession  to  the  fact 
that  there  are  competitors  outside  the  combine.  Some  of 
these  latter  make  only  one  quality  of  goods,  and  signs  are 
not  lacking  that  such  firms  convince  the  market  of  the 
value  of  this  single  quality. 

Surely  if  protection  of  trade,  whether  for  manufacturer 
or  workman,  is  desirable  or  necessary  to  us  as  a  nation,  or 
to  the  electrical  industries  specially,  it  ought  to  be  put  upon 
a  proper  basis,  controlled  and  subjected  to  due  and  lawful 
restrictions,  and  labelled  "  protection  "  for  all  to  recognise 
it.  In  present  circumstances,  all  politics  aside,  we  are 
nominally  a  Free  Trade  country,  suffering  under  the  anomaly 
of  more  or  less  open  protection  in  certain  industries.  It 
would  be  more  logical  to  make  trusts  illegal,  and  to  insti- 
tute State  protection  by  tariff  than  to  leave  things  as  they 


186 


THE    ELECTRICAL    REVIEW.    [Voi.74.  No.i.887,  jahuabt  23,  wh. 


are  to-day,  and  grumble  at  combines.  The  effects  of  the 
combines  in  electrical  goods  are  identical  with  those  in 
other  goods. 

If  prices  are  held  up  the  users  suffer,  while  the  demand 
may  be  to  some  extent  restricted  also.  Therefore  the  whole 
electrical  industry  which  employs  motors,  lamps,  cables,  &c, 
in  its  work,  is  handicapped.  Then  the  natural  rivals  of 
electricity  in  the  world's  work  receive  a  gratuitous  benefit, 
which,  although  applied  indirectly,  is  as  certain  in  its 
operation  as  a  direct  bounty  could  well  be.  To  point  out 
that  others  allow  combines  is  no  argument  in  favour  of 
them.  There  may  be  sound  arguments  advanced  by  the 
members  of  this  or  that  association,  but  essentially,  so  far  as 
electricity  is  concerned,  there  is  only  one  issue.  That  is, 
that  the  influence  of  combines  upon  the  future  of  electricity 
is  a  retarding  one  rather  than  a  sustaining  and  helpful  one. 
The  writer  has  no  animosity  in  this  matter  whatever,  but 
public  questions  should  stand  broad  daylight,  and  this  is 
one  of  them. 


January  Villi,  1914. 


Contracts. 


Pool'  Law  Assessments. 


This  Council's  electricity  undertaking  has  recently  been 
re-assessed,  and  to  get  an  idea  as  to  whether  the  new  figure 
is  a  fair  one  or  not,  I  circularised  some  20  similar  under- 
takings, and  from  the  replies  of  10  who  were  good  enough 
to  respond,  there  is  a  very,  very  wide  difference  in  the 
figures. 

As  this  is  a  question  of  interest  to  many  central  stations, 
I  should  be  glad  if  you  could  tell  me  whether  the  assessment 
is  made  upon  capital  expenditure,  gross  profit,  net  profit,  or 
just  the  Union's  fancy.  The  rating  law  seems  so  mixed  as 
to  require  a  "  legal  "  mind  to  understand  it,  and,  even  then, 
it  is  doubtful  if  a  clear  interpretation  could  be  given. 

If  any  of  your  readers  in  England  and  Wales  who  have 
charge  of  undertakings  (either  company  or  municipal),  with 
a  capital  expenditure  up  to  £30,000,  care  to  send  me  their 
capital  expenditure  on  buildings,  plant,  mains,  the  gross 
rateable  value  and  the  net  rateable  value,  I  shall  be  pleased 
to  tabulate  the  replies,  and  let  them  have  a  copy  for  private 
use. 

('.  J.  Wood, 

HeAdemt  Enyineer. 

Sale  U.D.C.  Electricity  Works, 
Janvary  lQUi,  1914. 


The  Present  Discontent. 

Several  writers  in  last  week's  Review  had  something  to 
say  regarding  the  conditions  and  wages  in  power  and  sub- 
station work.  While  agreeing  on  several  points,  I  should 
like  to  ask  whether  those  writers  have  considered  the  other 
side  of  the  question,  and  asked  themselves  whether  the 
general  body  of  men  cause  their  chiefs  to  look  upon  them 
with  any  interest. 

The  present  writer  has  met  men  who  on  shift  have  filled 
in  their  time  practising  the  banjo,  bagpipes  and  fiddle,  in 
poetry  writing  and  literary  work,  in  repairing  bits  of  motor- 
cycles with  their  employers'  materials,  and  in  general  scrap- 
iron  and  marine-store  work. 

I  say  that  the  presence  of  this  sort  of  man  amongst  station 
engineers  is  detrimental  to  the  interests  of  those  men  who 
are  interested  in  their  vocation,  and  wish  to  succeed  at  it  ; 
and  I  should  like  to  state  that  I  firmly  believe  all  men  of 
the  uninterested  variety,  as  denoted  above,  will  be  enthusi- 
astic supporters  of  an  association  which  hopes  to  bring  them 
better  pay  and  shorter  hours. 

That  there  are  many  points  which  need  remedying  in 
power  station  work  is  quite  true,  and  it  is  to  be  sincerely 
hoped  our  chiefs  will  try  to  give  us  better  conditions 
generally.  Unfortunately,  ours  is  so  comparatively  new  an 
occupation  that  there  are  no  precedents  to  go  by. 

One  writer  misses  the  point  when  he  makes  mention  of 
the  20s.-25s.  paid  by  power  companies.  I  may  state  here 
that  a  man  agreeing  to  stay  at  least  a  year  at  20s.  or  25s., 
as  the  case  may  be,  has  his  wages  raised  if  he  gets  promo- 
tion, and  within    my  knowledge   men    have   succeeded   in 


getting   up  to   35s.   and   37s.  6d.   well   within  their   12 
months. 

Any  man  with  a  little  business  acumen  would  request 
to  be  shown  a  copy  of  any  agreement  he  would  have  to 
sign,  before  throwing  up  one  job  to  take  up  another,  and 
if  he  has  not  the  sense  to  do  so — well,  it  will  be  one  of 
those  practical  little  lessons  in  life  which  will  be  of  great 
value  to  him  afterwards.  All  this  of  course  provided  he 
is  at  all  dissatisfied  with  the  terms  of  his  agreement,  which 
need  not  necessarily  be  the  case. 

But  so  long  as  the  influx  of  youths  into  the  occupation  is 
so  great,  so  long  as  young  men  with  money  from  home  are 
content  to  accept  low  wages,  so  long  as  we  have  "  fed-up- 
with-sea  "  marine  engineers  and  naval  "  tiffys,"  content  to 
work  for  a  time  for  25s.  to  30s.,  so  long  will  the  pay, 
prospects,  and  general  conditions  of  the  shift  men  and  sub- 
men  in  this  industry  be  poor. 

That  we  are  on  the  mend,  however,  is  the  sincere 
thought  of 

An  Ayrshire  Man. 


"  Rodolite  "  Heating  Elements. 

With  reference  to  the  letter  from  your  correspondents 
the  Standard  Electrical  Heating  Co.,  it  would  have  been 
more  to  the  point  had  they  sent  us  the  sample  heating 
element  for  inspection,  as  we  should  then  have  been  able 
to  indicate  wherein  it  differs  from  the  Bastian  "  Rodolite  " 
glower. 

Anyone  interested  can  turn  to  the  reference  in  the  Journal 
of  the  Iron  and  Steel  Institute  for  June,  1908,  and  judge 
for  himself  whether  the  appliance  therein  vaguely  described 
in  any  way  resembles  our  product,  and  for  ourselves,  we  do 
not  intend  to  impose  upon  the  hospitality  of  your  columns 
for  the  purpose  of  arguing  this  particular  point. 

Probably  your  correspondents  do  not  appreciate  that  there 
is  a  difference  between  silica  and  fused  silica  or  quartz  glass, 
and  for  further  education  we  would  refer  them  to  Paterson 
and  Co.,  who  years  ago,  in  letters  addressed  to  you  (also 
from  Newcastle-on-Tyne),  professed  considerable  knowledge 
of  the  subject. 

C.  Orme  Bastian. 

London,  W.,  January  12th,  1914. 

[This  correspondence  must  now  cease. — Eds.  Elec. 
Rev.] 


BUSINESS    NOTES. 


Bankruptcy  Proceedings. — J.  G.  M.  Hilton,  electrical 

engineer,  103,  Exchange  Buildings,  Birmingham. — An  application 
was  made  at  the  Court  Houae,  Corporation  Street,  Birming- 
ham, last  week,  for  the  discharge  from  bankruptcy  of  the 
above-named  debtor.  It  was  stated  that  the  liabilities  amounted 
to  £975,  but  the  proofs  lodged  only  totalled  £422.  No  assets  had 
been  disclosed.  Prior  to  1899  the  debtor  had  been  managing 
director  of  an  electrical  engineering  company,  in  which  he  invested 
£4,000.  That  company  went  into  voluntary  liquidation,  and  being 
liable  for  calls  upon  shares  held  by  him,  the  debtor  filed  his  petition 
in  the  High  Court,  with  liabilities  of  over  £2,000,  and  no  assets. 
In  1902  he  obtained  his  discharge,  subject  to  a  suspension  for  two 
years.  After  holding  several  appointments,  he  commenced  an 
agency  in  1905,  and  his  remuneration  proving  insufficient  to  meet 
his  creditors,  he  incurred  further  liabilities.  In  1910  the  firm  by 
whom  he  had  been  employed  discontinued  to  pay  him  commission, 
paying  him  a  salary  of  £275  per  annum,  which  sum  he  was  still  in 
receipt  of.  In  addition,  there  was  an  income  of  £180  derived  from 
property  whioh  the  debtor  settled  on  his  wife  on  their  marriage, 
and  until  recently  he  had  received  it,  so  that  he  had  an  income  of 
£450  a  year.  Mr.  Harold  Kimpton  represented  the  debtor,  and 
said  that  the  liabilities  were  incurred  through  the  debtor  having 
had  recourse  to  moneylenders.  His  client,  he  said,  was  willing  to 
submit  to  a  payment  of  £150,  £100  to  be  paid  forthwith,  and  the 
balance  at  £4  a  month.  The  discharge  was  thereupon  granted 
upon  those  terms.  Last  day  for  receiving  proofs  for  dividend, 
February  4th.  Trustee,  Mr.  A.  S.  Cully,  191,  Corporation  Street, 
Birmingham. 

Arc  Welding  Sets. — The  Parsons  Motor  Co.,  Ltd., 
of  Southampton,  is  supplying  two  of  its  paraffm-enghud  arc 
welding  sets  for  the  North-East  Coast  and  one  for  the  North-West 
Coast.  Several  repeat  orders  have  been  received  lately  both  for 
self-contained  welding  sets  and  for  sets  to  be  fitted  on  lorries  or 
on  barges,  &c. 
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Hook  \oti< 68t— " Journal  <>f  the  American  Society  of 
Mechanical  Engineers."  Vol.  XXXVI,  No.  l.  January,  1914, 
New    Yoik  :  The  Society.     Price  86  cents. 

u  Journal  of  the  Institution  of  Bleotrlcal  Kni'ineers."  Vol.  Ml. 
No.  2L'ti.  London:  E),  \  K.  N.  Spon,  Ltd.  Price  .'is.  (id.  The  issue 
for  January,  15th.  contains  the  paper  on  "  BritiBh  Practice  in  the 
Construction  of  lligh-TenBion  Overhead  TransinibBon  Lines,"  by  It. 
Welbourn. 

"The  Inventor'8  Advertiser  and  Manufacturer's  Handbook  to 
Patents,  Designs  ;u\d  Trade  Marks."  By  Reginald  llmldan.  Ninth 
Edition.     1918.     London:  Harrison  &  Sons.     Price5s.net. 

"  Slide  Rule  Notes."  By  Col.  H.  C.  Dunlop  and  C.  S.  Jackson. 
1913.     London  :  Longmans,  Green  &  Co.     Price  2s.  6d.  net. 

"Debentures."  By  H.  W.  Jordan.  London:  Jordan  .v  SonB, 
Ltd.     Price  6d.  net. 

"Practical  Electrician's  Pocket  Book  for  1914."  London:  S. 
Rentell  &  Co.     Price  Is.  net. 

"  Efficiency  in  Technical  Education  a  Faotor  in  the  Development 
of  Professional  Ideas."  By  Dr.  VV.  E.  M.  Gosb.  (Presidential 
Address  to  the  American  Society  of  Mechanical  Engineers.)  New 
York  :  The  Author. 

"Journal  of  the  Western  Society  of  Engineers."  Vol.  XVIII, 
No.  2.    November,  1913.    Chicago  ;  The  Society.     Price  50  cents. 

"School  of  Mines  Quarterly."  Vol.  XXXV,  No.  1.  November, 
1913.     New  York  :  Columbia  University.     Price  50  cents. 

"The  Physical  Review."  Vol.  II,  No.  6.  December,  1913. 
Lancaster,  Pa.  :    The  American  Physical  Society. 

"  L'Annce  Electrique."  By  Dr.  F.  de  Courmelles.  1914.  Paris  : 
Ch.  Beranger.    Price  3  f r.  50. 

Trade  Announcements. — The  Mansfield  Engi- 
neering Co.,  of  Pelham  Street,  Mansfield,  have  registered  their 
business  as  a  limited  company  under  the  title  "  The  Mansfield 
Engineering  Co.,  Ltd.,"  to  take  effect  as  from  June  30th  last.  The 
conversion  has  been  made  purely  for  family  reasons,  and  it  will  not 
affect  the  management  of  the  business,  which  will  be  carried  on  as 
heretofore. 

Messks.  W.  T.  Glover  &  Co.,  Ltd.,  Trafford  Park,  Manchester, 
announce  that  their  Newcastle  address  henceforward  will  be  : — 
20,  WeBtpate  Road  ;  telegraphic  address,  "  Cables,  Newcastle-on- 
Tyne  "  ;  telephone  No.  "878  City."  Stocks  of  rubber- insulated 
wires,  cables  and  flexibles  are  kept  at  this  address. 

Mr.  J.  Jackson,  electrical  engineer  and  contractor,  announces 
that  he  has  severed  his  connection  with  the  late  firm  of  Jackman 
and  Marchant,  of  Folkestone,  and  is  conducting  business  on  his 
own  account  at  12,  Connaught  Road. 

It  is  announced  that  the  business  of  the  late  Mr.  Jas.  Gray, 
electrical  and  general  engineer,  Hatfield,  Herts.,  will  be  continued 
under  the  style  of  James  Gray  &  Sons,  by  his  two  eons,  Messrs. 
Jas.  Wm.  and  Walter  Cecil  Gray,  who  for  some  time  were  associated 
with  their  father  in  the  business. 

The  new  telephone  No.  of  The  Leitner  Electrical  Co.,  Ltd., 
is  "  6477  Victoria." 

The  Brompton  and  Kensington  Accessories  Co.,  Ltd., 
announce  that  their  telephone  No.  is  now  "Western  1531  "  (three 
lines). 

The  telephone  No.  of  W.  T.  Henley's  Telegraph  Works  Co., 
Ltd.,  Blomfield  Street,  E.C.,  is  now  "4560  London  Wall"  (seven 
lines). 

In  onr  last  week's  notice  respecting  Mr.  J.  Pendreich,  for 
Daley  Road  read  Dairy  Road. 

Catalogues  and  Lists. — Messrs.  Credenda  Con- 
duits, Ltd.,  Chester  Street,  Aston,  Birmingham. — Fifty-two-page 
illustrated  catalogue  of  Credenda  electric  heating  and  cooking 
apparatus.  Opening  notes  on  cooking  by  electricity  are  followed 
by  an  illustrated  description  of  the  firm's  patent  disk  element. 
The  later  pages  contain  tabulated  data  and  prices  as  well  as 
excellent  pictures  of  kettles  in  many  shapes,  porringers,  warming 
and  cooking  plates,  grills,  various  utensils,  electric  ovens  and 
cookers,  and  so  on.  Some  heating  notes  preface  descriptive  and 
other  illustrated  particulars  and  prices  of  electric  radiators  and 
convectoTs  of  various  designs. 

The  British  Aluminium  Co.,  Ltd.,  109,  Queen  Victoria 
Street,  London,  E.C. — Sixteen-page  pamphlet  illustrating  the  appli- 
cations of  aluminium  to  plant  and  accessories  for  chemical  pro- 
cesses. Tables  are  given  of  the  weight  of  aluminium  sheet,  safe 
pressures  for,  and  sizes  and  weights  of,  aluminium  tubes, 

Messrs.  Alfred  Herbert,  Ltd.,  Coventry. — Monthly  review 
and  stock  list  for  January.  Thirty-two-page  illustrated  catalogue 
of  combination  turret  lathes  and  tools. 

Messrs.  W.  Geipel  &  Co.,  St.  Thomas  Street,  London,  S.E. — 
Priced  leaflet  of  rubber- covered  wires  and  cables,  carbons,  motor 
starters  and  insulating  tapes. 

Messrs.  Schaffer  &  Budenberg,  Ltd.,  Whitworth  Street, 
London  Road,  Manchester. — Three  sections  of  their  Catalogue.  No.  1, 
wf  20  pages,  fully  illustrated,  gives  particulars  and  diagrams  of 
self-recording  preesure  gauges  ;  No.  2,  of  eight  pages,  relates  to 
g.m.  pressure  gauge  tsps,  iron  siphons,  &c. ;  and  No.  20  is  a  40- 
page  publication  dealing  similarly  with  reciprocating  and  rotary 
engine  counters.     All  of  the  lists  contain  prices. 

Messrs.  Krupka  &  Jacoby,  Ltd  ,  Chapter  Street,  Westminster, 
S.W.— -Priced  leaflet  of  half-watt  lamps. 

The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  EC. — Four  new  publications,  No.  O.S.  1,771  gives 
particulars  and  prices  of  Osram  lamps  for  automobile,  motor  cycle 
and  carriage  lighting  ;  No.  O.S.  1,724  is  a  well  got-up  16-page 
pamphlet  dealing  with  motor-car  lighting  by  Osram  drawn-wire 
lamps,  and  gives  full  tabulated  details  of  such  lamps  ;  No.  O.S. 
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lighting  and  extinguishing   the   UtmjN   aceoiding    t"  the  MUDS  of 
the  year. 

Thk  Sin   Ki.kc-i  kicai,  Co.,   LTD.,    118  and    120,    Charing  Croaa 
Road,  London,   W.C.-    Section   "M"   ol    their   Illustrated    aLr,. 
price  list  of  Binall  motors,  a.c  and  D.O.,  from  (V,  to  'l~>  h  r.,eh 
drills,  polishing  machines,   sewing    machine  luo'ors,    starters,  kc. 
Copies  can  be  obtained  on  application. 

The  Cbypto  Bleotbioal  Co.,  L56  169,  Bennondaey  Street, 
London,  S.E. —  Four-page  descriptive  and  illustrated  list,  with 
prices,  of  their  new  type  of  variable  frequency  alternators  and 
motor  alternators. 

M  it.  EOBT.  W.  Paul,  of  New  Southgatc,  London,  N.—  Cata- 
logue Section  S,  dealing  with  apparatus  for  the  elementary 
trical  laboratory,  and  covering  resistance  standards,  boxes  and 
bridges  of  all  kinds,  rheostats  of  various  types,  unipivot  galvano- 
meters and  millivoltmeters,  insulation  meters,  magnetometers, 
reflecting  galvanometers,  electrostatic  instruments,  vibration 
galvanometers,  kc.  Besides  the  bare  description  of  the  apparatus 
illustrated — many  of  which  are  of  novelty  and  interest — the  cata- 
logue contains  a  great  deal  of  useful  information  regarding  the 
experiments  for  which  they  are  employed,  and  will  be  welcomed  in 
every  elementary  electrical  laboratory.  Since  writing  the  above 
we  have  received  Sections  A  to  H  of  Mr.  Paul's  new  general  cata- 
logue of  electrical  instruments.  In  view  of  the  importance  of  the 
issue,  and  the  interesting  features  embodied  in  its  arrangement, 
we  will  deal  with  it  at  some  length  in  our  next  issue. 

The  Coventry  Ordnance  Works,  Ltd.,  Ordnance  Works, 
Coventry. — New  issue  of  their  small  tool  catalogue  (84  pp ), 
including  particulars  and  prices,  with  illustrations  of  twist  drills, 
chucking  drills,  milling  cutters,  reamers,  taps,  ice.  Four  sectional 
catalogues  are  also  issued  dealing  with  these  different  classes  of 
tools  separately.  All  classes  of  drills,  wire  jobbers'  long  set,  and 
taper  shanks,  are  arranged  in  order  under  the  decimal  equivalent  of 
the  diameter.  It  is  clearly  indicated  which  are  in  stock  and  which 
are  not. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tyssen  Street, 
Dalston,  London,  N.E. — New  "  Wotan "  battery  lamp  list 
(No.  W.B.L.  2),  containing  particulars  of  numerous  types  of 
"  Wotan "  battery  lamps  now  obtainable.  Arrangements  have 
been  made  by  the  Committee  of  the  Society  of  Motor  Manu- 
facturers and  Traders  to  standardise  lamps  for  automobile 
lighting,  and  the  types  of  lamps  listed  are  in  accordance  with  the 
recommendations  of  the  Committee  as  to  the  correct  construction 
of  lamps  for  automobile  lighting.  Flashlight,  flame,  festoon  and 
tubular  lamps  are  also  listed  in  variety,  whilst  there  is  a  number 
of  lamps  suitable  for  sign  lighting,  illumination  schemes,  &o. 
The  "Wotan"  automobile  headlight  lamp  has  a  helical  filament 
arranged  so  as  to  bring  it  in  the  correct  focus  of  parabolic 
reflectors,  which  are  used  in  motor-car  headlight  fittings.  For  the 
convenience  of  the  trade  a  separate  folder  has  been  issued  suitable 
for  over-printing  with  name  and  address  of  the  retailer,  and 
quantities  will  be  supplied  to  bona  fide  trade  customers. 

Calendars  and  Diaries. — From  Messrs.  Mayor  and 

Coulson,  Ltd.,  of  Glasgow,  we  have  received  a  wall  calendar  with 
monthly  date  slips. 

From  Messrs.  W.  F.  Dennis  &  Co.,  we  have  received  a  neat  and 
useful  morocco  wallet,  a  stamp  and  card  case,  and  a  revised 
edition  of  their  useful  tables  and  data  for  wire  users.  The  tables 
in  small  compass  cover  a  remarkably  wide  field,  giving  all  the  data 
regarding  wire  gauges,  the  properties  of  steel,  copper,  bronze  and 
aluminium  wires,  and  copper  bar,  reduction  tables  of  weights  and 
measures,  and  other  handy  figures  that  are  likely  to  be  required  for 
ordinary  purposes,  and  a  good  many  that  are  not  easily  run  to 
earth  when  wanted. 

The  Weston  Electrical  Instrument  Co.  have  sent  us  a 
handy  blotter,  fitted  with  calendar,  memo,  block  and  squared 
paper. 

The  Union  Electeic  Co.,  Ltd.,  of  Southwark,  have  prepared 
a  large  wall  calendar  with  monthly  slips  for  1914.  Union  motors' 
for  industrial  service  are  prominently  in  evidence,  and  photo- 
graphic views  of  theseand  other  Union  electrical  manufactures  at 
work  appear  on  the  date  slips. 

Liquidations  and  Dissolutions. — Prested  Miners' 

Gas-Indicating  Electric  Lamp  Co.,  Ltd.,  101a,  Elthorne  Road, 
Upper  Holloway,  N. — Under  a  compulsory  winding-up  order  the 
report  of  Mr.  E.  C.  Bliss,  Official  Receiver  and  Liquidator,  has  been 
issued  to  the  creditors  and  shareholders.  The  accounts  filed  under 
the  liquidation  showed  liabilities  £2,348,  against  assets  valued  at 
£1,780,  and  a  total  deficiency  of  £18,896  with  regard  to  contribu- 
tories.  According  to  the  Official  Receiver's  report,  the  failure  of 
the  company  is  attributed  by  the  directors  to  the  miners'  lamp 
being  too  expensive  to  be  made  commercially  profitable.  Latterly 
the  bulk  of  the  business  of  the  company  consisted  of  the  manu- 
facture of  a  coil  and  battery  ignition  for  motor-cars,  but  when 
this  system  was  superseded  by  magneto-ignition  the  com- 
pany had  not  sufficient  capital  to  put  a  magneto  on  the  market. 
The  company  was  registered  on  January  17th,  19u3.  and  was- 
formed  to  acquire  four  patents  for  a  miner's  electric  lamp,  which, 
it  was  claimed  by  the  inventor  (H.  G.  Prested),  was  capable  of 
detecting  and  indicating  the  presence  of  gas  in  coalmines.  The 
promoters  of  the  company,  H.  G.  Prested,  John  Moule,  W.  S.  Hogg 
and  C.  A.  Huni,  registered  for  the  purpose  a  syndicate,  called  the 
Prested  Gas  Indicator  Syndicate,  Ltd.,  with  a  nominal  capital  of 
£2,500,  of  which  £1,500  was  allotted  to  Prested.  as  fully  paid,  as 
consideration  for  the  sale  of  the  patents.    By  an  agreement,  dated 
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January  1st,  19ns  (adopted  by  the  company  on  February  5th,  1903), 
between  the  syndicate  and  Prested,  and  M.  E.  Ames  as  trustee 
for  the  company,  this  company  acquired  from  the  syndicate  the 
patpnts,  with  the  plant,  machinery,  stock,  and  all  other  property 
of  the  syndicate  (except  cash  and  unpaid  capital).  The  considera- 
tion wa9  £7,iJ00,  payable  in  fully-paid  shares,  5,000  to  the  syndi- 
cate or  its  nominees,  and  2,500  to  Prested,  who  was  to  be 
managing  director  for  five  years  at  £500  a  year.  The  syndicate 
undertook  to  pay  its  own  liabilities,  and  the  cost  of  obtaining 
patents  in  certain  countries,  or  in  the  alternative  to  pay  £100,  and 
be  relieved  of  those  liabilities  by  this  company.  On  May  Kith, 
1904,  the  company  entered  into  an  agreement  with  Prested  for  the 
acquisition  of  a  secret  process  (not  patented),  in  connection  with  a 
battery  for  the  patent  lamp.  Under  this  agreement  Prested  was 
to  receive  £2C0,  after  payment  of  a  75l  per  cent,  dividend,  and  in 
the  event  of  a  10  per  cent,  dividend  being  paid,  a  further  £50. 
But  no  dividends  have  been  paid,  and  the  £200  was  never  paid. 
The  original  capital  of  the  company  was  £12,500  in  ordinary  shares 
of  £1  each.  In  May,  1904,  the  capital  was  increased  to  £15,000, 
by  the  creation  of  an  additional  2,500  ordinary  shares  of  £1  each  ; 
in  March,  1905,  it  was  increased  to  £20,00<>,  by  the  creation  of  a 
further  5,000  ordinary  shares,  and  in  April,  1906,  it  was  further 
increased  to  £25,000,  by  the  creation  of  5,000  preference  shares  of  £1 
each.  The  company  has  issued  altogether  four  prospectuses.  The 
total  issued  capital  is  £18,725,  being  16,500  ordinary  and  2,225  pre- 
ference shares,  whereof  7,500  ordinary  shares  were  issued  as  fully 
paid.  The  result  of  the  company's  trading  is  shown  in  the  follow- 
ing summary  of  the  profit  and  less  accounts  : — 

Lose.      Profit. 


17  months  ending  Jul;  31st,  1904. . 

Year  ending  July  81st,  1905 

17  months  ending  Deoembef  31st,  1900. 

Year  ending  December  31st,  1907 
„  „  December  filet,  1908 
„         „        December  31st,  1909 


£961 
504 
390 


2,650 


i50 
301 


No   accounts   have  been  prepared   since   those  dated  December 
31st,  1909. 

Leipsi?  Fair. — The  A.E.6.    Electrical  Co.    of   South 

Africa,  Ltd.,  of  Caxton  House,  Westminster,  S.W.,  inform  us  that 
their  principals,  the  A.B.G.,  of  Berlin,  will  exhibit  at  the  Leipsig 
Fair  from  March  2nd  to  9th  this  year.  They  will  be  exhibiting 
on  a  large  scale,  including  exhibitions  of  all  the  latest  kinds  of 
electrical  heating  apparatus,  artistic  lighting,  &c.  Letters  of 
introduction  to  the  exhibit  at  the  Fair  will  be  given  by  the  above 
London  office. 


LIGHTING  and  POWER  NOTES. 


Aberdeen, — The  Electricity  Committee  has  recommended 
the  T.C.  to  reduce  the  price  of  current  to  the  Suburban  Tramways 
Co.  from  If d.  to  lid.  per  unit,  for  a  period  of  five  years  from 
June  23rd  next. 

Argentina. — Messrs.  Colson,  Brookhouse  &  Pyne  have 
informed  the  Rosario  Municipality  that  they  are  not  prepared  to 
take  up  the  concession  granted  them  for  electricity  works  in  that 
city  under  the  conditions  which  have  been  established  by  the  City 
Council.  It  will  be  remembered  that  the  City  Council  eliminated 
all  but  two  tenderers  on  a  first  perusal,  and  then  called  on  these  two 
to  improve  their  conditions,  which  was  done,  but  one  of  the  two 
withdrew  its  offer  some  time  before  a  vote  was  taken,  and  now  the 
last  firm  that  was  interested  has  done  the  same. — Review  of  the 

Hirer  Plate. 

Aylesbury.— The  U.D.C.  has  applied  to  the  B.  of  T.  for 

consent  to  construct  an  electricity  generating  station  adjoining  the 
Canal  Basin. 

Bathgate. — E.L.  Scheme. — The  T.C.  has  granted  per- 
mission to  the  Scottish  Midland  E.S.  Co.  to  introduce  a  supply  of 
electricity  into  the  burgh,  for  which  purpose  a  pub-station  will  be 
erected  in  connection  with  the  company's  6,000-volt  system. 

Bexley. — Street  Lighting. — A  report  of  the  Elec- 
tricity and  Tramways  Committee  with  regard  to  the  proposed  scheme 
for  street  lighting  by  means  of  100,  80  and  40-C.P.  lamps,  states 
that  the  Bcheme  is  likely  to  affect  a  considerable  improvement  in 
the  lighting  of  the  district.  The  scheme  was  adopted  with  the 
addition  that  the  surveyor  should  be  empowered  to  arrange  for 
such  variations  of  the  scheme  as  he  considered  debirable. 

Bolton. — The  borough  electrical  engineer  has  been 
authorised  to  obtain  tenders  for  an  ash-handling  plant  at  Back- 
o'-the'-Bank  station. 

Bradford-on-Avon. — Peov.  Obder. — The  R.D.C.  has 

decided  to  consent  to  the  application  of  Messrs.  Seymour,  Williams 
and  Co.,  for  a  prov.  order  for  E.L.  in  its  area. 

Brazil. — Messrs.  Escher,  Wyss  &  Co.  have  recently  com- 
pleted a  L'o.000-n.p.  vertical-shaft  turbine  for  the  Rio  de  Janeiro 
Tramway,  Light  and  Power  Co.'s  plant  at  Pirahy. 

Clcckheaton. — The  1).C.  has  decided  to  invite  tenders 
for  an  economiser  and  to  request  the  L.G.B.  to  grant  a  loan  to 
cover  the  cost.  The  Council  has  also  decided  to  retain  Messrs. 
Kennedy  it  Jenkin,  of  Westminster,  to  report  upon  the  electricity 
undertaking. 


Carlisle. — Gas  v.  Electricity. — At  a  recent  meeting 

of  the  City  Council,  the  Gas  Committee  brought  forward  a  recom- 
mendation that  whenever  the  gas  or  electricity  departments  are 
requested  to  quote  for  lighting  or  power,  to  either  gas  or  electric 
consumers,  the  two  engineers,  and  if  necessary  the  Committees, 
shall  confer  before  quoting,  with  a  view  to  preventing  unnecessary 
competition.  Naturally  the  Electricity  Committee  objected  strongly 
to  this  proposal,  while  the  chairman  of  the  Gas  Committee  was 
in  favour  of  it,  and  it  was  in  the  end  passed  by  20  votes  to  16. 

Chiswich.  —  The    E.L.    Scheme.  —  A    lively    public 

meeting  was  recently  held  to  consider  the  proposals  of  the  Councils 
in  regard  to  obtaining  powers  to  purchase  the  local  E.L.  Co.'s 
undertaking.  Only  eight  supporters  were  found  for  the  proposal, 
while  there  was  an  overwhelming  vote  against  it.  The  question  of 
taking  poll  is  being  considered. 

Continental  Notes. — Denmark. — A  representative  of 

the  Copenhagen  journal,  Politeken, recently  interviewed  the  director 
of  the  North  Zeeland  Electricity  and  Tramway  Co.  in  regard  to  the 
transmission  of  electrical  energy  from  Sweden  to  Denmark.  He  stated 
that  it  would  in  any  case  be  considerably  cheaper  to  buy  energy  from 
Sweden  than  to  produce  it  in  Denmark  ;  negotiations  with 
the  Trollhattan  Power  Co.  fell  through,  and  his  company  had  now 
entered  into  a  contract  with  the  South-Swedish  Power  Co.  for 
the  purchase  of  4,000  h.p.  The  Swedish  Co.  is  at  present  sup- 
plying all  the  larger  towns  along  the  coast  of  South  Sweden, 
including  Malmo,  Helsingborg,  Landskrona  and  Trelleborg,  and 
is  in  a  position  to  Bupply  the  additional  4,000  H.P.  The 
transmission  will  require  two  cables  across  the  Sound, 
the  first  of  which  will  be  laid  in  the  course  of  the  summer 
between  the  towns  of  Helsingborg  and  Elsinore.  No  particular 
difficulties  are  anticipated  with  these  cables,  especially  as  there  are 
at  present  three  telegraph  cables  in  about  the  same  place,  which 
have  given  no  trouble  during  the  past  10  years.  The  cables  will 
work  at  25,000  volts  pressure,  and  will  be  landed  at  Marienlyst, 
to  the  north  of  Elsinore,  at  which  place  a  large  transformer  station 
will  be  erected,  and  the  energy  will  be  transmitted  to  a  second 
station  at  Lyngby  and  then  distributed  from  both  stations.  The 
present  electrical  stations  will  be  kept  as  reserve  stations.  There 
will  be  practically  no  reduction  in  price  for  small  consumers,  but 
the  larger  ones  will  benefit  considerably.  It  must,  however,  be 
remembered  that  the  Government  is  proposing  a  duty  on  crude  oil 
for  Diesel  engines,  which  will  affect  the  price  of  energy  to  some 
extent,  and  it  will  be  an  advantage  if  an  increase  of  the  present 
price  can  be  avoided.  The  first  part  of  the  project  will  be  com- 
pleted towards  the  autumn.  It  may  be  remembered  in  connection 
with  this  scheme  that  the  South-Swedish  Power  Co.  recently  made 
provision  for  a  7,000-h.p.  reserve  plant,  by  the  construction  of 
a  new  power  station  at  the  Hoganas  collieries,  where  inferior 
Swedish  coal  will  be  employed  as  fuel. 

Norway. — According  to  the  Jeknisk  Uaeblad,  the  consumption 
of  electricity  in  Bergen  during  last  year  showed  an  enormous 
increase  ;  for  lighting  purposes  it  has  risen  by  53  per  cent.,  and 
for  power  purposes  by  96  per  cent.  As  regards  the  consumers,  the 
number  of  these  has  risen  by  no  less  than  5,800,  and  the  total 
amount  of  energy  transmitted  from  the  municipal  power  station 
at  Samnanger  amounted  to  11  million  Kw.-hours. 

Conway. — Proposed    E.L.    Scheme. — The  Council  is 

considering  the  question  of  adopting  a  system  of  E.L.  Application 
has  been  made  to  the  North  Wales  E.P.  Co.  for  terms  for  supplying 
electricity  in  bulk,  which  will  be  discussed  at  the  next  meeting. 

Cork.  —  Street    Lighting,    &c.  —  The    R.D.C.    has 

resolved  to  ask  the  B.  of  T.  for  an  extension  of  six  months  for 
lighting  powers  for  the  Monkstown  division,  in  view  of  the  fact 
that  Mr.  0.  S.  Piper  is  installing  E.L.  plant  at  Passage,  and  will 
be  in  a  position  to  contract  for  the  public  lighting  of  the  district. 

Crewe. — The  T.C.  has  decided  to  lay  a  cable  to  supply 
electricity  to  the  new  sewage  disposal  works  for  power  and  lighting, 
at  a  cost  of  £400. 

Cromer. — E.L.  Transfer. — The  T.C.  has  agreed  with 

Messrs.  Edmundson's  Electricity  Corporation  for  the  electric  light 
transfer  to  take  effect  on  March  25th. 

Cumberland.  —  The  B.  of  T.  announces  in  the 
London  Gazette,  that  it  has  made  an  order  under  Sec.  101  of  the 
Cumberland  Electricity  and  Power  Gas  Act  of  1906,  for  the  cesser 
of  all  the  powers  of  the  Cumberland  Electricity  and  Power  Gas  Co. 
as  to  the  whole  of  the  area  of  supply  under  the  Act. 

Deal. — The  T.C.  has  resolved  to  oppose  the  Deal  and 
Walmer  Gas  and  Electricity  Bill,  and  has  appointed  delegates  to 
attend  a  conference  of  local  authorities  interested  to  consider 
the  Bill. 

Ealing.— Atjditoh's  Report. — In  his    report    to   the 

B.C.,  the  auditor  states  that  the  electricity  supply  fund  for  the 
past  year  showed  a  net  profit  of  £1,970,  as  compared  with  £1,317 
for  the  previous  year.  The  credit  balance  stood  at  £6,934,  and 
the  mortgage  debt  outstanding  amounted  to  £133,031. 

Edinburgh. — Extension   of   Supply,  &c. — The  T.C. 

has  approved  the  draft  prov.  order  to  extend  its  area  of  electrioity 
supply  to  include  the  parishes  of  Cramond,  Corstorphine,  Colinton, 
Liberton  and  Newton. 

In  order  to  cope  with  the  demand  for  electricity,  it  will  be 
necepsary  for  the  Corporation  to  proceed  this  year  with  the  erec- 
tion of  a  new  generating  station,  whioh,  together  with  the  plant 
and  mains,  is  estimated  to  coat  £100,000. 
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llpsoiii. — E.L.    sniKMK    fob    Bubal    Distbiot. —  A 

report  to  the  R  D.O.  on  the  proposed  application  by  Mr.  (i.  Allum 
for  a  prov.  order  to  supply  electricity  at  Banstoad,  Walton-on-the- 
llill,  and  Kingswood,  states  that  the  compulsory  workn  propped 
aro  Inadequate  ,  that  no  provision  is  made  for  mains  for  Bansti'ad 
and  Burgh  Heath,  and  that  a  charge  of  8d.  per  unit  is  excessive. 
The  Council  has  also  received  a  letter  from  Mr.  P.  Amy,  of  Tad- 
worth,  intimating  that  he  intends  to  apply  for  a  similar  order  for 
Banstead,  VVoodmansterne,  Walton-on-tho-IIill,  KingBwood  and 
Ohipstead,  and  to  lay  mains  in  Banstead,  Tadworth  and  Burgh 
Heath,  and  is  willing  to  charge  for  cottage  property,  including 
wiring  and  current,  3s.  per  month  for  four  25-O.P.  lamps.  The 
charge  generally  to  the  public  would  be  4d.  to  6d.  per  unit.  The 
Council  has  agreed  to  the  principle  of  the  scheme,  and  is 
prepared  to  consent  to  a  licence  being  granted  on  terms  to  be 
arranged. 

Fife. — The    Fife  Coal   Co.   has   inbroduoed   an   electric 

lighting  scheme  at  its  colliery  at  Kinglassie.  The  roads  to  the 
pits  have  been  brilliantly  lighted,  the  current  being  supplied  from 
the  colliery  plant. 

Fivemiletown  (Co.  Tyrone). — E.L.  Scheme. — It  has 

been  decided  to  raise  £12,000  for  an  electric  lighting  scheme  in  the 
town. 

Flint. — Proposed  E.L.  Scheme. — TheT.C.  has  decided 

to  consider  the  question  of  an  electricity  scheme.  The  matter  has 
been  referred  to  the  Highways  Committee  in  the  first  instance. 

Forres. — E.L.  Scheme  Dropped. — The  T.C.  has  decided 

to  take  no  further  action  with  reference  to  the  proposed  E.L. 
scheme. 

Galashiels. — At  a  meeting  of  the  T.C.  a  petition  by  the 
Galashiels  and  District  E.S.  Co.  for  a  warrant  to  erect  a  generating 
station  at  Netherdale  was  remitted  to  the  Works  Committee. 

Glasgow. — At  the  last  meeting  of  the  Electricity  Com- 
mittee, the  question  of  the  Electricity  Department  hiring  out 
cooking  utensils,  heating  apparatus  and  other  appliances,  was  re- 
mitted to  a  special  sub-Committee  to  consider  and  report.  The 
convener  and  the  sub-convener  are  to  confer  with  traders  and  others 
as  to  the  desirability  of  opening  a  permanent  showroom  in  the 
centre  of  the  city  for  the  exhibition  of  electrical  appliances. 

Gravesend. — Loans  for  New  Plant,  &c. — The  T.C.  has 

decided  to  extend  the  mains  to  the  works  of  a  local  chemical  com- 
pany. By  the  casting  vote  of  the  Mayor,  it  was  decided  to  apply  to 
the  L.G.B.  for  a  loan  of  £13,600  for  electricity  purposes,  including 
the  installation  of  a  1,000- kw.  steam  turbine,  with  condenser, 
pumps,  &c,  coupled  to  a  6, 000-volt,  three-phase  alternator,  together 
with  rotary  converters,  transformers,  and  switchgear,  and  h.t. 
mains  between  the  works  and*  the  Rosherville  sub-station. 

Great  Yarmouth. — Street  Lighting. — The  electrical 

engineer  has  informed  the  T.C.  that  as  soon  as  practicable  the 
work  of  substituting  electricity  for  gas  for  public  lighting  at 
Gorleston  will  be  put  in  hand. 

Grimsby. — Plant  Extensions. — The  Public  Lighting 

Committee  has  decided  to  expend  £9,550  on  additions  to  the  elec- 
tricity works. 

It  has  been  decided  to  give  an  extra  discount  of  5  per  cent,  off 
current  supplied  to  Corporation  departments  ;  this  represents  about 
£52  per  annum.  The  electricity  revenue  last  year  amounted  to 
£19,317,  including  for  lighting,  &e.,  £10,271;  power,  £3,192; 
Admiralty,  £1,191  ;  public  lighting,  £1,667  ;  and  tramways,  £2,996. 

Hal  stead. — Proposed     E.L.    Scheme. — The     U.D.C. 

has  sealed  an  agreement  with  Messrs.  C.  C.  Pudney  &  Co.,  of  Bury 
St.  Edmunds,  in  respect  of  the  formation  of  an  electric  light 
company  for  the  town. 

Hastings. — New    Loans  ;   Street    Lighting,  &c. — 

The  Corporation  has  decided  to  apply  to  the  L.G.B.  for  a  further 
loan  of  £5,000  for  mains  extensions.  It  was  pointed  out  that  every 
extension  undertaken  had  yielded  a  satisfactory  profit.  The 
Council  has  sanctioned  the  laying  of  a  cable  in  All  Saints'  Street 
in  order  to  convert  58  gas  lamps  to  electricity.  The  Corporation 
claims  to  save  30s.  a  year  on  each  lamp,  the  gas  company's  con- 
tract being  £3  5s.  8d.  per  lamp. 

Hen  don. — The  question  of  adopting  slot  gas  meters 
in  the  married  quarters  of  the  new  fire  station  has  been  deferred 
by  the  U.D.C.  pending  a  report  as  to  the  advisability  of  adopting 
electric  lighting. 

Hinckley.— Prov.  Order.— The  U.D.C.  has  consented 

to  the  proposed  application  for  a  prov.  order  for  EL.  of  the 
Midland  E.L.  and  P.  Co.,  the  order  to  include  Hinckley,  Barwell 
and  Earl  Shilton. 

Ilford.— New    Sub-Station.  —  A    L.G.B.    inquiry    is 

shortly  to  be  held  into  the  application  of  the  U.D.C,  for  sanction 
to  borrow  £4,040  for  the  erection  of  a  sub-station  at  Goodmayes. 

Inverurie.— Proposed  E.L.   Scheme.— The  T.C.   has 

decided  to  ascertain  whether  the  G.N.  of  Scotland  Railway  Co. 
would  consider  supplying  the  burgh  with  electricity, 


Klrby  Lonudale.— Proposed  B.L. — The    D.D.i 

appointed  and  tin-  olerk  to  go  Into  a  draft   i 

in.nt  with  Mr.  c.  ii.  Beit,  of  Bradford,  for  in  B.L  In  taUal 

the  town. 

l-eijrli.  -  I'i.a.m    i.  Detail!  of  the   dp 

extensions  to  the  electricity  works  were  given  at  a  merting  of  the 
T.O.  last  week,  aa followa :— 1,500-kw,  itean  tnrbineand  air 
£4,7.mi  ;    1, 000- KW.  rotary  and  I  oable  oonneo- 

tions,  £200  ;  foundations,  4360  ;  steam  and  exhaoft  i 
boiler,  brickwork,  dolor,  anperheater,  air  beater  and  dnota,  f»i 
engines  for  air  auxiliaries,  £2,800;  oondenaer,  £960  total, 
£11,910.  The  extensions  are  urgent  ;  the  output  sold  during  the 
last  nine  months  ha«  been  some  29  per  cent,  ahead  of  that  sold 
during  the  nine  months  of  the  previous  year. 

Ley  land.—  Prov.   Order.— The  U.D.C.   will   hold    a 

meeting  on  the  26th  inst.  to  consider  the  proposal  of  the  Leyland 
Gas  Co.  to  promote  a  Bill  authorising  it,  amongst  other  things,  to 
supply  electricity. 

Man  samlet. — Street  Lighting. — The  P.C.  has  decided 
to  extend  the  public  E.L.  in  the  parish. 

Lol'fus. — E.L.  Agreement  Sealed. — The  U.D.C.  has 

sealed  an  agreement  with  Messrs.  Pease  *  Partners  for  the  supply 
of  electricity  for  lighting  purposes  in  the  district. 

London. — Fulham. — With  a  view  to  an  improvement 
in  the  lighting  of  High  Street,  the  Electricity  Committee  has 
instructed  the  engineer  to  substitute  100-c.P.  lamps  for  the  existing 
50-O. P.  lamps  throughout  that  thoroughfare  from  Fulham  Road  to 
Putney  liridge.  The  Council  is  being  recommended  to  join  the 
London  Electrical  Masters'  Association. 

Loans  for  Electricity  Undertakings.— The  Stepney  and 
Bermondsey  Councils  are  being  recommended  to  approve  the  resolu- 
tions passed  at  a  recent  conference  of  London  municipal  authorities 
owning  electricity  undertakings,  strongly  protesting  against  the 
action  of  the  L.C.C.  in  first  altering  the  maximum  periods  for  the 
repayment  of  loans  for  electricity  undertakings,  and  later  in 
attempting  to  alter  the  periods  of  existing  loans,  without  con- 
sulting the  Borough  Councils  concerned. 

Malvern. — Mains  Extensions. — The  U.D.C.  hasdecided 
to  extend  the  mains  to  the  West  Malvern  district,  at  a  cost  of 
£1,450,  provided  guarantees  are  forthcoming. 

Manchester. — At  a  citizens'  meeting,  held  last  week,  in 
spite  of  considerable  opposition  on  the  part  of  the  Ratepayers' 
Association,  the  proposals  of  the  Corporation  to  purchase  land  at 
Davyhulme  for  a  new  generating  station,  and  to  purchase  the 
undertaking  of  the  Trafford  Power  and  Light  Supply,  Ltd.,  for 
£146,500,  were  approved. 

Margate.— Public  Lighting. — The  T.C.  has  accepted 
the  offer  of  the  Isle  of  Thanet  Electric  Tramways  Co.  for  lighting 
the  road  along  the  tramway  track  at  Northdown  with  15  100c. p. 
lamps,  fixed  on  the  tramway  pole  brackets,  at  £2  15s.  each  per 
annum. 

Neweastle-on-Tyne.— Tbe    E.L.    installation    at    the 

Cathedral,  put  in  some  18  years  ago,  is  to  be  modernised  at  a  cost 
of  about  £300 

New  Zealand.  —The  Whangarei  Council  has  been 
authorised  to  borrow  £13,000  for  an  electricity  scheme;  the 
current  is  to  be  generated  at  Wairua  Falls.— JVew  Zealand,  Shipping 
and  Commerce. 

It  is  stated  that  the  first  6,000  h.p.  of  plant  at  Lake  Coleridge 
is  expected  to  be  put  into  operation  by  May  next.  The 
plant  is  designed  for  a  total  capacity  of  12,000  h.p.,  and  will 
supply  the  Christchurch  City  Council  and  some  15  other 
local  bodies,  the  electrification  of  the  Christchurch-Lyttelton 
Suburban  Railway,  and  the  requirements  of  the  meat  Jreezing 
works,  flour  mills,  woollen  mills  and  other  industries  of  the 
Canterbury  Plains.  The  natural  features  of  Lake  Coleridge  and 
the  adjacent  rivers  allow  of  an  extension  up  to  58,000  H.p. 
The  Christchurch  City  Council  will  be  enabled  to  retail  power  at 
an  average  of  about  3d.  per  unit  for  lighting,  and  l£d.  per  unit  for 
power. 

A  scheme  is  under  consideration  for  the  supply  of  electrifcity  to 
all  the  towns  in  the  North  Island,  and  it  is  anticipated  that  such 
power  might  also  be  used  for  the  electrification  of  the  railways  and 
a  system  of  light  railways  throughout  the  country  district*. — 
Board  of  Trade  Journal. 

Penrith. — Public  Lighting. — The  U.D.C.  has  referred 
the  question  of  the  better  lighting  of  the  town  to  a  Committee  for 
consideration. 

Romford. — The  U.D.C.  has  instructed  the  clerk  to 
ascertain  whether  the  Council's  interests  will  be  adversely  affected 
by  the  new  Bill  of  the  County  of  London  E.S.  Co.  The  Bill 
affects  the  Romford  and  District  E.L.  Order,  1913. 

South  Stonehara.  —  E.L.  Scheme.— The  R.D.C.  has 

granted  the  application  of  the  Southampton  Electricity  Committee 
to  supply  electricity  to  the  parish  of  Bitterne. 

Swansea.  —  The  Education  Committee  has  instructed 
the  electrical  engineer  to  heat  the  isolation  wards  at  the  Training 
College  with  electricity.  The  Council  is  being  recommended  to 
afford  the  Nobel  Explosives  Co.  a  stand-by  supply  of  electricity  not 
exceeding  50  kw,  at  any  time. 


140 


THE    ELECTRICAL    REVIEW.   [Vol.  74.  No.  1,887,  januaby  23, 1914. 


Southampton. — Loan   Sanction.— Sanction    has  been 

received  from  the  L.G.B.  to  the  borrowing  of  £6,000  for  services 
and  £11,360  for  mains.  The  Board  has  transmitted  an  order  per- 
mitting the  snpply  of  energy  to  Chilworth.  The  Eastleigh  and 
Bish^pstoke  U.D.C.  has  informed  the  T.C.  that  it  cannot  entertain 
the  Corporation's  proposal  to  supply  electricity  in  its  district. 
The  town  clerk  has  been  authorised  to  obtain  a  prov.  order  to 
supply  electricity  to  Bitterne. 

Swinton    and    Pendlebur?. —  Street     Lighting. — 

The  "  Barrow  "  system  of  street  lighting-  is  to  be  extended  over  the 
whole  of  the  tramway  route.  The  capital  cost  will  be  about 
£1.621,  and  L.G.B.  sanction  to  a  loan  is  being  sought  for. 

Tasmania. — The  St.  Leonards  Municipal  Council  has 
decided  to  light  the  town  by  electricity. —  Tender*. 

Taunton. — A  Rejected    Scheme. — At  a   meeting    of 

the  T.C.  on  January  14th,  a  scheme  to  generate  electricity  at  the 
French  WeiT,  on  the  Tore,  was  defeated  by  a  large  majority.  The 
estimated  cost  was  £1,600,  and  the  borough  electrical  engineer 
statpd  that  if  the  same  amount  was  spent  on  the  provision  of  up- 
to-date  steam  plant  at  the  present  works,  he  could  cut  down  the 
cost  of  coal  by  50  per  cent. 

Teijrnmouth.— E.L.  Scheme.— At  a  meeting  of  the 
T'.D.C  on  Tuesday,  last  week,  a  letter  was  received  from  the  Bovey 
Tracey  EL.  Co.  with  reference  to  a  supply  of  electricity.  A  com- 
mittee reported  that  it  had  had  satisfactory  interviews  with  Dr. 
Purves  and  Mr.  W.  Bird,  and  it  hoped  to  place  gome  definite  in- 
formation before  the  Council  at  its  next  meeting. 

Troon.— E.L.  ScHEME.--The  T.C.  is  objecting  to  the 

prov.  order  of  Kilmarnock  Corporation  with  a  view  to  obtaining 
the  best  terms  possible  in  connection  with  the  electric  lighting  of 
Troon. 

Warminster. — Prov.  Order. — The  U.D.C.  has  con- 
sented to  a  prov.  order  for  E.L.  being  granted  to  Mr.  J.  H. 
Edwards,  of  Bristol. 

West    Yorkshire.— E.L.    Proposals.— The  following 

further  decisions  have  been  come  to  by  various  District  Councils, 
after  consideration  of  a  communication  from  the  Yorkshire 
Electric  Power  Co..  seeking  support  for  its  application  for  powers 
fo  supply  electricity  for  lighting  purposes :  —The  Kirkheaton 
TT.D  C  has  decided  not  to  support  the  application  ;  the  Bolton 
U.D.C.  after  being  informed  that  the  Bill  did  not  provide  for  a 
compulsory  supply  of  electricity,  and  as  it  was  considering 
the  advisability  of  an  E  L.  scheme  of  its  own,  decided  to 
oppose  the  Bill,  and,  if  poppiMe,  take  joint  action  with  other 
Councils  :  the  Wharfedale  R.D.C.  has  decided  to  allow  the  com- 
pany's letter  to  Up  on  the  table,  the  opinion  being  that  the  Council 
was  being  asked  to  commit  itself  before  it  knew  anything  definite 
ab"ut  the  propopals ;  the  Gildersome  and  Rawdon  D  C.'s  are 
supporting  the  application.  The  West  Riding  C.C.  has  taken  the 
view  that  a  most  strenuous  opposition  is  desired,  owing  to  the  fact 
that  it  was  suggested  that  the  company  should  have  authority  to 
make  arrangements  with  private  consumers  for  the  supply  of 
energy  without  obtaining  the  consent  of  the  local  authority  ;  the 
Otley  D.C.  generally  approves,  and  both  it  and  Meltham 
T'.D  C.  are  giving  the  matter  close  consideration  before 
coming  to  a  decision  ;  the  Penistone  U.D.C.  has  decided  to  support 
the  company  without  prejudice  to  its  rights  of  taking  out  a  prov. 
order  itself  ;  the  Wombwell  U.D.C.  has  appointed  a  Sub-Committee 
to  consider  the  matter  to  see  how  far  it  affects  the  interests  of 
the  district  ;  the  Midgley  D  C.  has  decided  to  support  the  West 
Riding  D.O.  Aspociation  in  its  opposition  to  tho  companv's  applica- 
tion, and  the  Tudworth  U.D.C.  is  also  opposing.  The  Morley  T.C. 
haa  authorised  the  affixing  of  its  seal  to  a  memorial  from  the  non- 
county  boroughs  objecting  to  the  proposals,  as.  if  passed,  the  Bill 
would  creatp  a  monopolv  in  the  districts  ;  the  Keighley  R  D.C.  the 
Oxenhone  U.D.C.  and  the  Haworth  U.D  C.  have  affixed  their  seals 
to  the  Bill  on  account  of  the  promoters  being  alleged  to  have 
failed  to  comply  with  the  Standing  Orders  :  the  Emley  U.D.C  has 
decided  to  support  the  companv's  application,  though  a  strong 
point  was  made  by  the  opponents  of  the  company's  application  in 
regard  to  the  monopoly  which  wonld  be  set  up  when  once  the 
company  got  in  ;  and  the  Featherstone  Council  has  decided  to 
oppose  the  Bill,  taking  the  view  that  the  rights  of  supplying 
electricity  should  be  reserved  for  itself. 

Windsor.— Street  Lighting. — The  T.C.  has  sealed  a 
contract  with  the  Windsor  Electrical  Installation  Co.  for  public 
electric  lighting. 

Worcester.— New    Plant    Started.— On    Thursday, 

last  week,  a  new  2.00J-H.P.  turbo-alternator  was  started  up  bv  the 
Mavoress.  Mr  Robert.  C'arke,  chairman  of  the  Electricity  Com- 
mittee, in  welcoreingthe  visitors,  pointed  out  that  the  demands  on 
the  plant,  especially  for  powe>,  had  advanced  very  rapidly,  and 
with  a  view  to  s< curing  this  valuable  load,  the  Council  had  agreed 
to  spend  £6.000  on  the  new  plant.  Thia  was  capable  of  supplying 
the  whole  d<mand  of  the  city,  and  he  mentioned  that  the  air- 
filteri^g  plant  in  connection  with  it,  had  b?en  supplied  by  a  local 
firm,  Mepsrs.  Heenan  ,V:  Froude.  He  concluded  with  a  tribute  to 
the  ability  of  the  borough  electrical  engineer.  Mr.  Shaw. 

Yeovil.— Prov.    Order. — The    T.C.    has    decided    to 

objoct  to  the  application  of  Me«srs.  Petter,  Ltd.,  for  a  prov.  order 
for  E.L.,  with  a  view  to  securing  conditions  as  to  the  Council's 
option  of  purchasing  the  undertaking,  prices  to  be  charged,  fee. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — The  Tramways  Sub-Committee  has  agreed 

to  recommend  the  Committee  to  purchase  the  Militia  Barracks  for 
a  new  depot  and  sheds.  The  scheme  will  cost  more  than  the 
Mannofield  scheme,  viz  ,  £8,600. 

Australia. — The  Victorian  Legislative  Assembly  has 
passed  four  Bills  authorising  the  construction  of  new  electric 
tramways  round  Melbourne,  viz ,  the  Brunswick  and  Coburg,  the 
S.  Melbourne  (Middle  Park),  the  Camberwell,  Hawthorn,  and 
Richmond,  and  the  Kew  lines.  The  costs  are  estimated  at  £36,000, 
£60,000,  £63,000  and  £70,000  respectively  for  the  complete 
schemes. — Australian  Mining  Standard. 

Bingley. — The  new  tramway  route  between  Nab  Wood 
and  Bingley  will  be  formally  opened  on  February  3rd. 

Bradford. — Railless  Traction. — At  the  last  meeting 

of  the  City  Council  tenders  amounting  to  £13,270  were  accepted 
for  the  supply  of  railless  cars,  chassis  and  equipment ;  it  is  hoped 
to  have  at  least  one  of  the  routes  in  working  order  before  the 
Yorks.  Agricultural  Society's  Show  in  Bradford  this  year. 

Continental    Notes.— Sweden. — The  Swedish  Railway 

Authorities  have  worked  out  a  plan  for  extensions  and  im- 
provements of  the  State  Railways  over  a  period  of  ten  years.  This 
plan  has  now  been  submitted  to  the  Government  for  approval,  and 
it  will  involve  a  capital  expenditure  of  no  less  than  £16,667,000. 
Of  the  above-mentioned  amount  it  is  proposed  to  expend 
£2,610,000  on  the  electrification  of  considerable  sections  of  the 
main  lines,  among  which  may  be  mentioned  the  line  between 
Jorna,  Malmo  and  Trelleborg,  and  the  lines  between  Stockholm 
and  Gothenburg  and  Malmo  and  Gothenburg.  It  is  further  pro- 
posed to  electrify  the  railway  between  the  large  iron  mines  in  the 
North  and  the  port  of  Lubac  in  the  Bay  of  Bothnia,  which  will 
require  a  sum  of  about  £417,000.  The  continuation  of  this  line 
from  Kiruna  to  the  Norwegian  frontier  is  now  being  electrified. 

Italy.— A  project  has  been  approved  for  the  construction  of  an 
electric  railway,  partly  underground,  in  the  town  and  district  of 
Genoa.  There  will  be  14  stations  on  the  proposed  line,  of  which 
10  will  be  underground. 

A  syndicate  of  Italian  and  Belgian  capitalists  is  applying  for  a 
concession  to  construct  and  work  an  electric  railway  between 
Modena,  Lama  aid  Mocogno. 

Germany. — The  Saxon  State  Railway  authorities  have  decided 
to  commence  the  electrification  of  their  svstem.  The  first  section 
to  be  converted  will  be  that  between  Klingenthal  and  Unter- 
sachsenberg,  after  which  the  Pirna-Dresden-Meissen!  line  will 
probably  be  taken  in  hand. 

On  16th  inst.  an  express  train  wrecked  a  tramcar  of  the 
Suddeutsche  Sfrassenbahngesellschaft  at  a  level  crossing  at  Essen 
a.d.  Ruhr.  The  signalman  had  omitted  to  lower  the  barriers, 
which  move  vertically  instead  of,  as  in  Britain,  horizontally  ; 
neither  of  the  drivers  had  therefore  any  warning  of  the  danger, 
Three  persons  were  killed  and  a  number  injured. 

The  municipalities  of  Charlottenburg  and  Wilmersdorf  have 
called  upon  the  Overhead  and  Underground  Railways  Co.  to 
submit  plans  and  estimates  for  the  construction  of  a  promised 
extension  1'6  mile  long  under  the  Kurfiirstendamm. 

Fbance. — Up  to  1900,  when  the  old  Campagnie  de  l'Ouest  eleo- 
trified  one  of  its  lines  from  Paris  to  Versailles,  only  the  Compagnie 
d'Orleans  followed  its  example  by  installing  electric  traction  on  its 
line  between  the  Gare  d'Austerlitz  and  the  Gare  du  Quay  d'Orsay. 
Since  then  the  latter  company  has  electrified  two  of  its  lines  as  far 
as  Juvisy,  and  is  now  about  to  transform  in  the  same  manner  the 
two  other  principal  lines.  Up  to  the  present,  13  600- volt  D.C. 
locomotives,  of  700  kw.,  and  some  motor-trains  are  in  use.  In 
order  to  complete  the  electrification,  five  new  1,500-kw.  loco- 
motives are  beiDg  obtained,  which  will  allow  of  wholly  abolishing 
steam  traction  and  transferring  to  Juvisy  the  machinery  depots, 
workshops,  iV;c.,  thus  setting  at  liberty  a  large  area  of  land 
in  Paris.  Energy  is  supplied  from  the  generating  station  erected 
at  Ivry  in  1900  by  the  Thomson-Houston  Co.  The  State  is  also 
about  to  make  a  considerable  increase  in  the  number  of  its  electric 
lines  by  the  conversion  of  all  its  suburban  lines,  which  will  be 
worked  on  the  600-volt  third-rail  system. 

Dublin. — The  tramway  works  at  Inchicore,  which  have 
been  closed  for  four  months  owing  to  the  labonr  disturbances, 
were  reopened  this  week,  the  workers  being  reinstated. 

Hastings. — Petrol-Electric  Traction. — A  few  days 

ago  Major  Pringle,  of  the  B.  of  T„  visited  Hastings  for  ft 
trial  of  the  system  which  is  to  supersede  the  D  Ron  cars  along  the 
front.  One  of  the  existing  cars  had  been  converted  by  the  sub- 
stitution of  the  Stevens  petrol-electric  motor  in  place  of  the  skate. 
Major  Pringle  intimated  that  his  report  would  be  favourable. 
The  route  over  which  the  new  svstem  will  run  is  quite  level,  and 
the  change  from  motor  to  overhead  wires  at  West  Marina  causes 
only  a  moment's  delay. 

Hejwood. — The  Tramways  Committee  has  decided  that 

the  return  half  of  a  workman's  ticket,  costine  more  than  ljd., 
fhall  entitle  the  holder  to  return  on  a  tra:ncar  a:  any  hour  of  the 
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■  I  flint. — A  Tuamwav    I;i:asi;. — The,    Tnimwiivs    "ora- 

tn i < t <-<i  is  considering  tho  question  of  iriMiirmicii  ngain«t  loss  of 
earning  capacity  owing  to  disturbance  of  the  system  by  lire  at  the 
eleotrieity  works.  With  reference  to  tho  proponed  lease  of  a  tram- 
way from  tho  Harking  T.O.,  tho  Hit. (J.  has  decided  to  propoBO  the 
paymont  to  tho  Marking  Council  of  £900  per  annum  for  the  lease 
of  the  Hootion,  Barking  to  Hupply  current  at  ltd.  per  unit  and  to 
maintain  the  trnok  and  ovorhead  equipment  ;  Ilford  to  maintain 
the  overhead  equipment,  and  to  retain  all  fareH  taken.no  other 
authority  to  run  carH  on  this  section.  The  foregoing  arrange- 
ment, if  adopted,  will  be  for  three  years  from  April  1st  next, 
Ilford  reserving  the  right  to  terminate  same  in  1915  or  1916. 

Leeds. — Tramway    EXTENSIONS. —  The    City    Council 

has  appro vod  the  tramway  extensions  and  improvements  section 
of  the  Parliamentary  Hill.  This  portion  of  the  Hill  was  also 
approved  by  a  statutory  meeting  of  the  ratepayers. 

London. — With  reference  to  the  report  of  the  iSelect 
Committee  of  the  House  of  Commons  on  Motor  Traffic,  the  General 
Purposes  Committee  has  recommended  the  L.C.C.  to  concur  in  the 
view  that  in  all  Metropolitan  traffic  matters,  Parliament  should  be 
advised  by  one  authority,  combining'  the  traffic  duties  of  the  Home 
Offioe,  B.  of  T.,  and  L.G.B. ;  to  accept  a  new  B.  of  T.  traffic  branch 
as  a  suitable  authority  providing  it  consists  of  a  small  number  of 
competent  persons  holding  office  for  a  considerable  period  ;  that 
county  councils  within  the  area  of  the  branch  be  empowered  to 
submit  proposals,  and  that  the  branch  should  inform  all  parties 
interested  in  such  proposals  that  they  have  been  submitted,  and, 
if  necessary,  hold  an  inquiry  and  make  by-laws  on  the  subject  ; 
that  the  police  should  exercise  closer  control  of  the  traffic  ;  that 
the  police  should  continue  to  grant  vehicle  licences  ;  that  traffic 
points  should  be  provided  at  a  greater  number  of  crossings  ;  that 
more  refuges  should  be  provided  ;  that  congestion  caused  by  tram- 
way dead-ends  and  other  obstructions  should  be  removed  ;  and  that 
the  Metropolitan  Streets  Aot,  1867,  be  extended  to  include  the 
whole  Metropolitan  area,  instead  of  the  six-mile  limit. 

Bebmondset. — The  General  Purposes  Committee  has  had  under 
consideration  the  widenings  suggested  on  behalf  of  the  L.C.C, 
estimated  to  cost  £6,400,  in  connection  with  the  electrification  of 
the  tramways  in  Southwark  Park  Road,  &c,  together  with  the 
widenings  suggested  by  the  borough  surveyor.  Neither  of  these 
widenings,  the  Committee  states,  will  permit  of  a  double  line  of 
tramway  throughout  the  route,  and  it  has  therefore  instructed  the 
surveyor  to  prepare  plans  showing  the  necessary  widenings  for 
double  track,  which  he  estimates  at  £29,000,  and  which  will  be 
forwarded  to  the  County  Council  with  a  request  that  immediate 
steps  be  taken  for  the  electrification  of  the  tramway  in  question, 
and  for  a  double  line  to  be  laid  throughout  the  route. 

The  Highways  Committee  has  recommended  that  a  double-line 
tramway  junction  be  installed  from  Essex  Road  to  Canonbury  Road, 
at  an  estimated  cost  of  £4,000,  and  that  the  track  be  obtained 
from  Hadfield's  Steel  Foundry  Co.,  at  a  cost  not  exceeding  £2,200  ; 
and  that  a  "  lay-by  "  be  installed  at  the  junction  of  East  and  WeBt 
India  Dock  Roads,  at  an  estimated  cost  of  £1,050. 

Luton.  —  Application  is  to  be  made  to  the  B.  of  T. 
for  an  extension  of  two  years  for  completing  authorised  tram- 
ways. 

Nelson. — Railless  Traction. — A  deputation,  repre- 
senting the  Tramways  Committee,  visited  Leeds  and  Bradford  last 
Thursday  to  inspect  the  railless  trolley  system,  in  view  of  the  pro- 
posal to  adopt  this  form  of  traction  for  the  Walverden  and 
Southfield  Wards  of  Nelson. 

Poole. — The  T.C.,  on  January  16th,  decided  to  formally 
oppose  the  Bill  of  the  Sandbanks  Railless  Electric  Car  Co.,  which 
seeks  power  to  provide  railless  transport  throush  Branksome  Park 
and  Canford  Cliffs,  and  thence  to  Poole  Park,  a  route  of  seven 
miles. 

Salford. — A  report  upon  the  lowering  of  the  fares  and 
the  extension  of  various  routes  was  considered  by  the  General 
Purposes  Committee  last  week,  and  was  referred  back  to  the 
Tramways  Committee  with  certain  recommendations. 

Swansea. — Tramway  Extensions. — The  Light  Rail- 
way Commission  has,  subject  to  the  confirmation  of  the  B.  of  T., 
made  an  order  for  the  construction  of  further  light  railways  in 
the  borough. 

U.S. 4. — That  it  pays  central  stations  to  provide  facilities 
for  the  charging  of  the  batteries  of  electric  vehicles  is  evident  from 
some  figures  recently  to  band.  During  the  year  ending  April  last 
the  Commonwealth  Edison  Co.,  of  Chicago,  was  supplying  current 
for  no  less  than  569  electric  delivery  vans  and  lorries,  the  consump- 
tion amounting  to  3,780,000  Kw.-hours.  Current  was  also  supplied 
to  a  large  number  of  electric  pleasure  oars,  the  revenue  from  the 
battery  load  being  over  £40,000.  In  New  York  the  Edison  Co.  has 
an  annual  income  of  £50,000  from  current  supplied  for  the  re- 
charging of  electric  motor-lorries,  this  increasing  at  the  rate  of 
30  per  cent,  a  year. 

Wrexham. — Year's  Traffic. — The  number  of  pas- 
sengers carried  on  the  electric  tramways  during  the  past  year  was 
1,227,328,  an  increase  of  179,000  on  the  preceding  year.  The 
receipts  amounted  to  £6,700. 

York. — A  meeting  of  ratepayers  has  approved  the  pro- 
posed Corporation  Bill  in  so  far  as  it  relates  to  railless  traction, 
motor-omnibuses,  the  extension  of  electricity  undertaking,  and  the 
supply  of  electricity  in  bulk. 

The  Light  Railway  Commissioners  will,  on  February  25th,  hold  an 
inquiry  into  the  application  of  the  T.C.  for  an  order  for  the 
extension  of  the  tramways. 


TELEGRAPH  and  TELEPHONE  NOTES. 


\oroplanen  and  Wireless. —  It  ii  reported  that   Mr. 

Marconi  ban  made  considerable  prOgWM  with  a  synt^m  of  trans- 
mitting wireless  BMMafTM  from  aeroplane*,  and  ha«  taken  neveral 
flights  with  Mr.  Gustav  llamcl 

Canada. — A    total    of     272,086    mreleee     telegraph 

messages,  containing  more  than  four  million  words,  were  handled 
by  the  Canadian  (lovernment  during  tho  past  year  at  its  coaat 
stations.     There  are  now  40  wireless  stations  in  the  Dominion. 

Mexico. — The  existing  is  Telefnsken  mrelea  telegraph 

stations  having  operated  much  better  than  a  French  system  which 
is  also  in  use,  and  having  assisted  materially  in  the  suppression  of 
the  rebellion,  theCiovemment  have  ordered  several  more  Telefunken 
equipments  in  addition  to  the  two  10-kw.  stations  now  under 
construction. 

Norway. — The  wireless  station  on  the  Island  of 
Rundemanden,  near  Bergen,  was  recently  in  communication  with 
Cape  Race,  Newfoundland  :  this  represents  the  first  wireless  com- 
munication between  Norway  and  America. 

A  new  telephone  central  is  to  be  erected  at  Christiania  on 
modern  lines,  at  a  cot-t  of  £55,000. 

Teleirraph    Wire   Thefts — In  the   course  of  a  trial 

last  week,  it  was  stated  that  the  P  O.  had  installed  alarms  which 
rang  in  the  linemen's  cottages  when  telegraph  wires  were  cut. 
Some  £2,000  worth  of  wire  had  been  stolen  from  the  main  trunk 
lines  to  the  North  of  England. 

United  States. — Referring  to  the  recent  agreement  of 
the  American  ..Telephone  and  Telegraph  Co.  (Bell  Co.)  with  the 
United  States  Government,  by  which  the  former  undertakes  to 
sever  itself  entirely  from  the  Western  T'nion  Telegraph  Co.,  and 
pledges  itself  not  hereafter  to  acq  uire  control  over  any  competing 
company,  the  American  Telephone  Engineer  quotes  with  approval 
an  editorial  in  a  Chicago  paper,  which  points  out  that  the  com- 
bination now  dissolved  was  not  in  restraint  of  trade,  but  for  the 
benefit  of  trade,  and  had  resulted  in  better  and  cheaper  telephone 
and  telegraph  service,  together  with  various  concessions  and  con- 
veniences to  the  public.  That  the  telephone  and  telegraph  services 
constituted  a  natural  monopoly  was  recognised  by  the  Postmaster- 
General  of  the  United  States,  who  had  previously  recommended 
that  they  should  be  purchased  and  combined  under  Government 
control.  The  outcome  of  the  new  conditions,  says  our  contem- 
porary, will  be  an  impulse  to  independent  telephony  such  as  it  has 
not  had  since  competition  began  in  1894. 

The  agreement  provides  for  facilitating  intercommunication 
between  the  Bell  company's  system  and  the  systems  of  all  other 
telephone  companies  in  the  United  States,  a  concession  which  the 
Government  had  not  hoped  to  gain.  There  is  still  a  law-suit  in 
progress  between  the  Government  and  the  Bell  Co.,  with  the  object 
of  dissolving  the  connection  between  that  company  and  the  Pacific 
Telephone  and  Telegraph  Co. 

The  authorised  capital  stock  of  the  Bell  Co.,  on  December  31st, 
1912,  was  about  £100,000,000,  and  its  bonded  indebtedness 
£21,000,000.  For  the  past  seven  years  it  has  paid  8  per  cent,  per 
annum.  The  Western  Union  Co.  had  an  authorised  capital  of 
£20,000,000,  of  which  the  Bell  Co.  held  about  30  per  cent. 

Wireless  Telegraphy.— The  Postmaster-General  has 
appointed  Lieut.-Col.  Fowler,  commandant  of  the  Army  Signalling 
School,  to  be  a  member  of  the  Committee  on  Research  in  Wireless 
Telegraphy,  of  which  Mr.  Hobhouse  is  chairman. 


CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

Australia.— Sydney    (New   South   Wales).— March 

18th.     For  the  Postmaster-General.   Seven  automatic  switchboards. 
Schedule  No.  179.    See  "  Official  Notices  "  to-day. 

March  2nd.  Sydney  Harbour  Trust.  Circular  Quay.  Three 
electrically-operated  semi-portal  travelling  craneB  for  Berths  Nos. 
1,  2  and  3,  Woolloomooloo  Bay.  Particulars  from  Engineer-in- 
Chief  of  the  Trust. 

March  25th.  N.S.W.  Railways  and  Tramways  Department- 
Five  1.000-kw.  sub-station  units  to  specification  No.  124.  Par- 
ticulars at  Electrical  Engineer's  Office,  61,  Hunter  Street, 
Sydney. — Tenders.  . 

Adelaide— February  11th.  P.M.G.  50  cable  terminals.  See 
"  Official  Notices"  January  9th. 

Melbourne—  January  24th.  Corporation.  House  cut-out  boxes 
and  replacement  wedgeB.— January  21st.  5  tons,  16  cwt.  bare  hard- 
drawn  copper  cable.    See  "  Offioial  Notices  "  January  9th. 

February  17th.     P.M.G.     Cable  boxes.    See  "  Official  >obces 
January  9th.  .      __-,..  ,• 

April  7th.  P.M.G.  Accumulator  batteries  (Judor)  for  radio- 
telegraph stations.    See  "  Official  Notices"  to-day. 

April  7th.  For  the  Postmaster-General.  Relays,  non-polarised, 
Stores  Schedule  996.    See  "  Official  Notices  "  to-day. 

Hobart—  March  2nd.  For  the  Postmaster-General.  Tele- 
phones, common  battery,  wall  pattern,  and  table  pattern, 
Schedule  T  104.    See  "Offioial  Notices"  January  16th, 
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Aberdare. — January  31st.  Corporation.  Four  double- 
deck  tramcars     See  "  Official  Notices  "  January  10th. 

\slifon-under-Lyne. — January   20th.     Covering  three 

Lancashire  boilers  and  pipes,  painting  boiler  house,  &c,  for  the 
Electricity  Committee,  Borough  Electrical  Engineer,  Electricity 
Works,  Wellington  Road. 

Austria. — BrzeBZCZE  (tlalizia). —  February  20th.  The 
State  Mines  Administration  at  Brzescze  invites  tenders  for  a  quantity 
of  pumping  machinery,  with  electric  driving,  including  an  A.c. 
synchronous  motor,  550  volts,  ">0  periods,  an  ampere-meter,  tbree- 
pols  oil  switch  in  watertight  iron  case,  kc.  Deposit  .">  per  cent. 
Particulars  of  the  K.k.  Bergdirection,  in  Brzeezcze. 

Australia. — Mf.lrournk. —  February  lHth.  1,590 
opalescent  arc  lamp  globes  for  City  Council.  See  "  Official 
Notices  "  to-day. 

April  7th. — Deputy  P.M.G.  Six  accumulator  batteries  for  radio- 
telegraph stations.  Apply,  High  Commissioner  in  London  for  the 
Commonwealth  of  Australia.  72.  Oueen  Victoria  Street,  S.W. 

Belfast. — January  28th.  Harboun  Commissioners. 
Electric  cables.     See  "  Official  Notices  "  January  9th. 

K«' I 'j  i  ii ill. — The  municipal  authorities  of  Fieron  (province 
of  Liege)  have  just  invited  tenders  for  the  concession  for  the  supply 
of  electrical  energy  for  private  and  public  lighting  and  power 
purposes  in  the  town. 

Birmingham. — February  11th.  Electrical  stores  for  a 
year,  for  the  Birmingham,  Tame  and  Rea  District  Drainage  Board. 
Mr.  J.  D.  Watson,  engineer,  Tyburn,  Birmingham. 

Itolton. — The  Electricity  Committee  is  inviting  tenders 
for  the  supply  and  erection  of  ash-handling  plant  at  the  Back-o'- 
th'-Bank  Electricity  Works. 

Cape  Colony, —  February  28th.  The  municipality  of 
Paarl,  Cape  Province,  invites  tenders  for  the  installation  of 
generating  plant  by  water  power.  Plans  and  specifications  from 
the  Town  Clerk,  Municipal  Office,  Paarl,  or  from  the  consulting 
engineer,  Mr.  Thomas  Stewart,  St.  George's  Chambers,  Cape  Town, 
(two  guineas).    Tenders  to  Town  Clerk. 

Cheltenham. — January    31st.     Corporation.      Twelve 

months'  supply  of  electric  light  fittings,  and  (other  stores. 
Particulars  from  .Mr.  J.  S.  Pickering,  Borough  Engineer,  Municipal 
Offices. 

Croydon. — January  26th.  Corporation.  Stores  for 
Tramway  Department.    Tramway  Manager. 

Dnndee. — January  30th.     Corporation,    (a)  5,000-kw. 

steam  turbine  and  alternator  ;  Qi)  condensing  plant  ;  (c)  750-kw. 
rotary  converter,  with  transformer.  See  "  Official  Notices  "  Jan.  2nd. 

France. — January  31st.  M.  Wilhelm,  Jngenieur-en- 
Chef  des  Ponts  et  Chausees,  at  Grenoble,  is  inviting  offers  from 
firms  willing  to  enter  into  competition  for  the  supply  and  erection 
of  the  turbines  required  for  the  hydro-electric  station  at  Pont-du- 
Loup,  in  the  Hautes  Alpes. 

Creenock, — February  11th.  Harbour  Trust.  l*>0-ton 
electric  crane.  Specification,  «Vc.  (deposit  £1),  from  Engineer's 
Office,  Municipal  Buildings. 

Halifax. — February  Kith.  Corporation.  Stores  and 
materials  for  the  electricity  department.  See  "  Official  Notices" 
to-day. 

Hammersmith. — February  4th.  Corporation.  Stores 
for  the  electricity  department.     See  "  Official  Notices  "  to-day. 

Ipswich.  —  January  31st.  Corporation.  Alternator, 
transformers,  switchboard  and  rotary  converters.  See  "  Official 
Notices  "  January  2nd. 

Keijrbley. — February  7th.  Electrician's  work  for  a 
year,  for  the  Keighley  and  Bingley  Joint  Hospital  Board.  Mr. 
.1.  N.  Clarkson,  clerk,  North  Street,  Keighley. 

Leeds, — February  21st.  Corporation.  Twelve  months' 
supply  of  coal  and  other  stores,  including  a  number  of  electrical 
items.    See  "Official  Notices"  to-day. 

Leijrh  (Lanes.). — January  23rd.  Corporation.  One 
1,500-KW.  turbo-alternator  (impulse  type  turbine),  1.000-kw.  rotary 
converter,  transformers  and  switchgear.  See  "Official  Notices" 
Jan.  !<th. 

London.— L.C.C.— January    27th.     (a)  6,800  tons  of 
steel  girder  tramway  track  rails  and  fastenings;  (i)  about   1,600 
of  slot  rails  and  conductor  tees  for  the  tramways.     Mr.  (',.  W. 
Humphreys,  Chief  Engineer,  County  Hall,  Spring  Gardens,  S.W. 

.January  27th.     5N1  tons  of  special  section  rolled  steel  bar   for 

magnetic  brake  shoes.   Chief  Officer,  L.C/ '.  Tramways,  62,  Finsbury 

Pavement.  E.<". 

January   30th.     Metropolitan    Water   Board.     Twelve    months' 

ply  of  electric  lamps,  wire   and  accessories,  \c.     Clerk  of  the 

!  Savoy  Court,  Strand, 


BEBMONDSET. — February  ">th.  Corporation.  Stores  for  the  elec- 
tricity department.     See  "Official  Notices"  to-day. 

ISLINGTON, — January  28th.  Corporation.  Twelve  months' 
supply  of  electrical  and  engineers' stores.  See  "Official  Notices" 
Januarv  2nd. 

St.  Mahyleisonk. — February  11th.  Corporation.  Underground 
cables,  house  cables,  flexible  cords,  rubber  goods,  box  compound  and 
insulating  materials,  ,tc.     See  "  Official  Notices  "  January  9th. 

Ki:nsin<; ton  —  January  29th.  Board  of  Guardians.  Electric 
lamps  and  fittings  and  other  stores.  Specification  kc.  from  Mr. 
W.  R.  Stephens,  Guardians'  Offices,  Marloes  Road,  Ktm-ington,  W. 

Manchester. —  January  27th.  The  Corporation  Tram- 
ways Committee  invites  tenders  for  extensions  and  alterations  at 
the  lljde  Road  car-shed.  J.  Gibbons,  architect,  4,  St.  Mary'B 
Parsonage,  Manchester. 

January  2iith.  Tenders  are  invited  for  the  electric  lightirg  of 
the  Chorlton-cum-Hardy  library.    City  architect  (one  guinea). 

Newport.  —  February  14th.  Corporation.  Twelve 
months'  supply  of  stores  for  Electricity  and  Tramways  Committee. 
See  "  Official  Notices  "  to-day. 

New  Zealand. — March  2Gth.  The  Dominion  Portland 
Cement  Co.,  Ltd. —  Hydro-electric  plant,  Wairua  Falls. — Section  1  : 
Hydraulic  equipment,  including  turbinesO  ,600  H.  P.  each),  governors, 
penstocks,  valves,  &c.  Section  2  :  Generators  (I'OOO  kw.  each), 
exciters,  automatic  regulators,  &c.  Specifications  (£2  2s.)  from 
S.  Irwin  Crockes,  consulting  engineer,  Auckland. —  Tenders. 

Norway. —  February  (ith.  Norwegian  State  Telegraph 
Department.  2(i5,000  insulators.  Local  representation.  Parti- 
culars from  Tekniske  Avdeling,  Telegrafstyrelsen,  Hasselgaarden, 
Christiania- -/loon!  of  Trade  Journal. 

Pontypridd. — February  !>th.  Corporation.  Stores  and 
materials  for  the  electric  light  and  tramway  department.  See 
"  Official  Notices  "  to-day. 

Salford. —  Tenders  are  invited  for  electric  dinner  lifts 
at  the  Town  Hall.  Particulars  from  Mr.  J.  B.  Broadbent,  16, 
Cooper  Street,  Manchester. 

Mi'Hield. — F'ebruary     3rd.       Corporation.  Contract 

No     111,      Structural   steelwork    for   carrying   coal  (-boots.    •  i  al 

bunkers  and  railway  sidiDgs  over  eame  at  Netpeend.  See  ''  Official 
Notices  "  January  10th. 

Spain. — The  municipal  authorities  of  Belmez  have  again 

invited  tenders  for  the  establishment  of  a  central  electric  lighting 
station  in  the  town. 

Turkey  in  Asia. — March  1 4th.  Forty  years'  electric 
lighting  concession  for  Trebizrnd  municipality.  Population  50  000 
to  60,000  ;  12  miles  of  street  lightirg.  Houses  mostly  cccupitd  by 
poorer  classes.  Water  power  (Dei; men  River)  available.  An 
English  translation  of  the  conditions  may  be  seen  at  the  Board  of 
Trade  Commercial  Intelligence  D<partnent  in  London. 

West  Ham. — February  (ith.  Corporation.  .Stores  for 
the  electricity  department.     See  "  Official  Notices  "  to-day. 


CLOSED. 


Admiralty. — The  Hdison  &  Swan  United  Flectric 
Light  Co.,  Ltd.,  Ponders  End,  have  been  appointed  contractors  to 
the  British  Admiralty  for  ampere  gauges  from  ir>  to  500  amperes 
for  the  following  year. 

Ashton-under-Lyne. — The     T.C    has    accepted     the 

following  tenders  in  connection  with  the  supply  of  two  tramcars : — 
United  Electric  Car  Co..  Ltd.— Bodies  and  trnokB. 
Burnt ns Bros.  Dynamo  Works,  Ltd.— Equipments. 

Australia. — Victoria.     P.M.<i.'s  Department  : — 

l,7fiP,S0(i  porce'atn   insulators,   pattern   B,   £19,968. —  Commonwealth   Art 

Tottery  and  Insulator  Co.,  Tty.,  Ltd. 
One  I'omroon-batteiy  multiple  switchboard  and  equipment 

Bwitchboard  at  Wind  7,680  lines,  £16,634.-  i 

G.E.  Co 
Home  Affairs  Department : — 
Federal  Territory  Power  Plant.— Engine  and  condensing  plant,  £5,612.— 

Ltd. 
Steam  boiler  with   chain  urate  stoker  and  Euperheater,  £1,178.— Bubcock 

ami  Wilcox,  Ltd. — Tender*. 

Redminster. — The  Bedminster,  Eaeton,  Kingswood  and 

Parkfield  Collieries,  Ltd  ,  have  placed  with  Messrs.  Johnson  and 
Phillips  an  order  for  extra-high-tension  and  low-tension  totally 
enclosed  switchgear  for  surface  and  underground  service. 

Itelirium. — Six  concerns — two  bach  French,  German  and 
Belgian— submitted  tenders  last  week  to  the  Societe  Nationale  des 
Chemins  de  Per  Yicinaux  for  the  supply  of  the  bronze  trolley  wire 
required  during  the  current  year.  The  lowest  offer  was  that  of 
the  Rocieb  A.E.O,  Union,  of  Brussels,  whose  prices  ranged  from 
to  1,800  fr.  per  metrical  ton. 

Bentley. —  The  U.D.C.  has  accepted  the  tender  of 
Messrs.  W.  H,  Tease  &  Co,  for  installing  the  EX.  at  the  officeB,  at 
£32  10s, 
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llradionl.    The    Tramways    Committee   baa    accepted 

tenders    lor    the    supply    of     28    railleil    trollry    earn,    uml    tlUM 
vehicles  will  bf  used  fur  tin-  extended  servioe  from   Dudley  Hill 
to    lUnkt'oot,    and    from     Lalsterdyke   along    KilUnghall    I 
bo  it  ilton. 

The  EJteotro  Ueohanioal   Brake  Co.,   Ltd.,  of  Wi  il    Bn 
have  reoelved  the  Corporation  ordei  foi    10    eti  of  their  ''B.W  B." 
unbreakable  jointlesi  grid  resistances  for  raiUess  trolley  'bniei. 

The  Corporation  ban  aooepted  the  tended  oi  the  axlnil  Kir, -trie, 
Co.,  Ltd.,  to  supply,  deliver  and  erect  at  the  Valley  Road  Klec- 
trioity  Workp,  one  turbo-generator  of  R,000  aw.  capacity,  running 
at.  1,500  revs,  per  minute,  manuiaotnred  by  the  Herrmann 
Eleotrioal  Works,  Iterlin,  for  the  sum  of  £9,370. 

The  Leeds  Mermtry  of  Friday  last  makes  the  following  observa- 
tions on  the  matter: — "The  Electrioity  Committee  of  the  Cor- 
poration, after  paying1  a  hurried  Ti'sit  to  Berlin,  have  decided  to 
recommend  the  acceptance  of  a  German  tender  for  a  large  steam 
turbine  plant.  All  the  leading  KritiBh  firms  were  in  competition 
for  the  order,  some  of  them  at  exceptionally  low  prices,  but  the 
decision  is  understood  to  be  influenced  partly  by  a  more  specu- 
lative guarantee  on  the  part  of  the  German  firm,  and  partly  by 
some  prejudice  existing  against  British  manufacturers,  who 
have  recently  associated  themselves  together  in  order  to 
obtain  fair  conditions  of  contract  in  municipal  work. 
Possibly  there  is  no  firm  in  Bradford  which  could  produce  the 
plant  required,  but  at  r11  events,  certain  Yorkshire  firms  were  in 
the  running,  and  it  is  understood  the  differences  in  the  prices  were 
not  such  as  to  justify  the  placing  of  the  contract  abroad.  As 
already  staged,  the  question  of  the  guarantee  is  understood  to  have 
been  the  determining  factor.  The  British  makers  insist  upon  a 
10  per  cent,  margin  in  the  matter  of  fuel  consumption  and  power, 
whereas  many  foreign  firms  take  the  risk  of  the  rejection  of  their 
plant  in  the  event  of  the  specified  guarantee  not  being  strictly 
carried  out.  Any  variation  from  the  British  guarantee  is,  of 
course,  subject  to  a  penalty,  but  the  firms  insist  upon  a  10  per  cent, 
margin  being  allowed  them  before  rejection.  As  Bradford  is  a 
nursery  of  labour  politics,  it  is  believed  that  some  local  protest  may 
be  raised  against  important  work  going  abroad  before  the  question 
is  finally  settled  by  the  Council." 

Dundee. — The  Corporation  Sub-Committee,  which  was 
appointed  with  powers,  has  decided  to  place  a  repeat  order  for  a 
5,000-kw.  turbo-alternator  and  condensing  plant  with  Messrs. 
Willans  &  Rihinson,  Ltd.,  and  Messrs.  Dick,  Kerr  &  Co.,  Ltd.  The 
other  sections  for  the  rotary  converters,  balancers,  &0„  of  the 
specification  will  be  dealt  with  on  the  result  of  the  tenders. 

Glasgow.  —  The  T.C.'s  Sub-Committee  on  Tramways, 
Works  and  Stores  has  reeommended  acceptance  of  the  following 
offers  : — 

Bteel  oonduits  and  fittings.— Siemens  Bros.  Dynamo  WorkB,  Ltd. 
Washed  dusters. — James  B.  Home. 

Electrically  controlled  clocks  for  Coplawhill  Car  Works. — Edward  &  Sons. 
Special  traok  work.— Loraine  Steel  Co. 

Government  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

War  Office. 
Eleotric  cells.— J.  C.  Puller  4  Sons,  Ltd. 
Motors,  4c. — Electric  Construction  Co. 

Telephone  sets,  4c— International  Eleotric  Co.,  Ltd.;    Midland  Eleotric 
Wire   Co.,  Ltd.:      Siemens  Bros.   4  Co.,  Ltd.;     Spagnoletti,  Ltd.; 
Walter's  Electrical  Manufacturing  Co.,  Ltd. 
Supply  and  erection  of  oables,    Royal    Gunpowder   Faotory,    Waltham 
Abbey.— W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 

India  Office  :    Store  Department. 
Wireless  telegraph  apparatus.— Marooni's  Wireless  Telegraph  Co.,  Lid. 
Cables.— London  Eleotric  Wire  Co.  and  Smiths,  Ltd. 
Electrical  plant.— Siemens  BroB.  Dynamo  Works,  Ltd. 

Crown  Agents  for  the  Colonies. 
Eleotric  cranes.— Craven  Bros.,  Ltd. 

Post  Office, 
Telegraphic  apparatrus.— Tyler  4  Co.,  Ltd. 
Telephonio  apparatus.— Automatio  Telephone  Manufacturing  Co.,  Ltd. ; 

B.I.  and  Helsby  Cables,  Ltd.  ;    British  L  M.  Ericssr>n  Manufacturing 

Co.,  Ltd.;    International  Electric  Co.,  Ltd.;    London  Eleotric  Wire 

Co.  and  Smiths,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Telephonio  cable.— W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. ;    Johnson 

and  Phillips,  Ltd.;  Siemens  Bros.  &Co.,  Ltd. 
Submarine  cable.— Siemens  Bros.  4  Co.,  Ltd. 
Porue  cells  —Siemens  Bros.  4  Co.,  Ltd. 
Fans.— Pitter's,  Ltd. 
Puses. — Western  Rlectric  Co.,  Ltd, 
Insu'ators.— Doulton  4  Co.,  Ltd. 
Bronza  wire.— T.  Bolton  4  8ons,  Ltd.;    B.I.  &  Helsby  Cables,  Ltd.;    F. 

Smith  4  Co.  (ino.  in  London  Electrio  Wire  Co.  and  fmitbs,  Ltd.). 
Galvanized  iron  wire.— Dorman,  Long  4  Co.,  Ltd. ;   Rylands  Bros.,   Ltd.; 

F.  8mith  4  Co.  Wire  Manufacturers,  Ltd. 
Conduit  work,   Eastern  and  South-Eastem  distriot.— Callender's  Cable 

Co.,  Ltd. 
Installation  and  jointing  of  loading  coils,  London-Birmingham  cable. 

Western  Electric  Co.,  Ltd. 
Laying  lines  of  multiple-way  ducts,  Cardiff-Swansea.— (8eotion   1)  W.  H. 

Worthington,  Ltd. ;    (8ection  3)  W.  Dnbson  ;    Manchester-Bolton,  W. 

Pollen  4  Co. :     Manchester-Burnley   (Section   1),   J.  A.   Ewait,  Ltd.  • 

Manchester,   Burnley.    Bury   (8eotion  3),  W.  H.  Worthington,  Ltd.  ; 

Newcastle-North  Shields,  R.  Fisher. 
Laying  lines  of  single-tube  ducts,  multiple-way  ductB  and  pipes,  London- 
Brighton.— (Section  I)  J.  A.  Ewart   Ltd. 
Telephone    exchange     equipment,    Wrexham,  —  Automatio    Telephone 

Manufacturing  Co.  Ltd. 

Great  Yarmouth.— The  T.C.  has  acceptfd  the  tender 
)f  Messrs.  E.  Foster  &  Co.  for  2,000  tons  of  Bestwood  i-in. 
washed  slack,  for  the  electricity  works  ;  and  that  of  Rose  &  Co. 
'or  1,000  tons  of  screened  steam  coal. 

The  T.C.  has  also  accepted  the  tenrirr  of  Crompton  $  Co,,  Ltd., 
0t  ft  high-tension  switchboard,  at  £8W. 


Grimsby, — The  Public  Lighting  Committee,  on  Monday, 
aooepted  thi    bendei     I    M  \-,t  -tartim' 

apparatus  a<  I       for  on       rtei   oi  panel  of  each  iJm  ;  also  that 
of  Messrs.  Horaoe  Green  1  Co.  for  motors,  the  pitoc  for 
of  each  1 167, 

Harrogate. — The  T.C.  Education  Committee  fa 
oepted   the  tender  of  Messrs.  Charles  Bell,  of   Bradford  foi 

iMnt.iiihit.ioM  nt  the  i  leotrioal  equipment  at  the  new  Oonncil  B<  - 
in  Bklpton  Eload,  Harrogate. 

Holland,— Mews.  Edward  Bennia  A  Co.,  Ltd.,  of 
Little  1 1 niton,  have  reoeiv< d  an  order  from  th«-ir  representatives  in 
Holland,  for  a  bucket  elevator  and  a  I  link  ohaiu  oonvevor 
including  distributing  shoots,  for  Leidsohendan]  power  station. 

London.      I''i  i.iiam. —  Corporation.      The    Electricity 

Committee   has    received    the    following   tenders  for   a   2,600-KW. 
turbo-alternator  and  condensing  plant  :  — 
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5,766 

1,943 

7.895 

9 

X                        •* 

— 

— 

6,014 

— 

7.J-C7 

9 

Worthine'on  Pump  Co.    . . 

— 

— 



l.'SSS 



6 

Frasar  4  Chalmers. . 

3.25* 









6* 

British  Eleolrical  Co. 

— 

— 

7,650 

l,f25 

»,i7n 

9" 

Oerlikon  Co 

— 

— 

5,267 

1  till 

■».'  <>■ 

9 

Escher,  Wyss  4  Co. 

— 

— 

5  704 

2,002 

7,7Cb" 

8 

Mirrlees,  Watson  4  Co.    .. 

— 



1,897 



8 

I>-aac  Storey  4  Co 

— 

— 

_ 

1,870 

_ 

5 

Bellies  4  Morocco.    .. 

4,216 

1,800 

6.015 

2,425 

8,440 

11* 

Daniel  Adamson 

~ 

— 

6,2t3 

2,132 

8,416 

»i 

The  electrical  engineer  submitted  an  exhaustive  report  and 
analyses  of  the  tenders,  and  acting  on  instructions  interviewed  the 
representatives  of  the  British  Thomson-Houston  Co.  and  the 
Worthington  Pump  Co.,  with  the  result  that  their  tenders  were 
reduced  to  £5,900  and  £1,746  respectively.  The  Committee  states 
that  in  selecting  the  most  advantageous  tender,  apart  from  the  actual 
price,  due  regard  having  been  paid  to  the  kilowatt  capacity,  steam 
consumption,  area  of  condenser,  period  of  delivery  and  facilities  for 
■testing,  &c,  it  recommends  that  the  tenders  of  the  British 
Thomson-Houston  Co.  and  the  Worthington  Pump  Co.  be  accepted, 
particularly  as  the  two  turbo-alternators  previously  supplied  by 
the  B.T.H.  Co.  have  proved  so  satisfactory. 

L.C.C. — The  Stores  and  Contracts  Committee  reports  the 
acceptance  of  the  following  tenders  during  the  Christmas 
recess  :  — 

.    For  Electric  Fittings,  Schedule  14  : — 

Atlas  Carbon  4  Battery  Co  ,  Ltd. -Items  5  (a)  to  W)  and  6  (a)  to  (<•). 
British  Central  Flee.  Co.— Items  14.  16  and  20. 
B.I  4  Helsby  Cables.  Ltd.— ItemB  7(a)  to  («). 
Cooper  4  Roberts.-  Items  1, 4,  17  and  18. 
Dorman  4  Smith.— Items  8  and  9. 
Elliott  Bros.— Items  22  (n)  to  {/),  23  and  24  (i). 

General  Electric  Co.,  Ltd.-  Items  3  (<i)  to  h),  12, 16,  21,  26,26  and  30. 
Siemens  Bros.  Dynamo  Works,  Ltd.— Items  2, 19,  27  (a)  to  (c),  28  and  11 
(a)  to  (e). 

For  Electric  Insulating  Materials,  Schedule  15  : — 
L.  Andrew  4  Co.— Items  9  and  11. 
W.  Geipel  4  Co.— Items  2  and  4. 
J.  N.  Hardy  4  Son.— Items  12. 

I.-R.,  G.-P.  and  Telegraph  Works  Co.,  Ltd.— Items  5  and  6. 
J.  G.  Ingram  4  Son.— Items  8  and  10. 
Micaniteand  Insulators,  Ltd.— Itemg  1  and  8. 
Siemens  Bros.  &  Co.,  Ltd.— Items  7. 

The  Committee  recommends  the  acceptance  of  the  tender  of  the 
General  Electric  Co.,  Ltd.,  for  the  supply  of  insulated  screw-eyes, 
schedule  14,  item  10. 

The  Highways  Committee  reports  the  receipt  of  the  under- 
mentioned tenders  for  the  provision  of  control  gear  and  recording 
apparatus  for  use  in  testing  motors  at  the  central  car  repair 
depot : — 

Edison  &  Swan  United  Elec.  Light  Co.,  Ltd.           (accepted)  £70  10 

I.K.,  G.-P.  aid  Telearaph  Works  Co.,  Ltd.           73)6 

Nalder  Bros.  4  Thompson,  Ltd 77  16 

British  WeBtinghouse  Eleo.  4  Manfg.  Co.,  Ltd 91  10 

Johnson  4  Phillips,  Ltd.           106    0 

The  Highways  Committee  reports  the  receipt  of  the  following 
tenders  for  the  provision  of  steam,  exhaust,  condenser,  feed,  tax, 
piping,  waterJtanks,  .to.,  at  the  Greenwich  generating  station  : — 

Brigbtside  Foundry  and  Engineering  Co.,  Ltd £5,439 

(recommended) 

Staveley  Coal  and  Iron  Co.,  Ltd 6,973 

Edward  Le  Bas  4  Co 6  290 

Butterley  4  Co.,  Ltd 6,634 

The  Committee  recommends  that  the  Brightside  Foundry  and 
Engineering  Co.,  Ltd.,  be  allowed  to  sub-let  to  Stewarts  &  Lloyds. 
Ltd.,  the  steam  and  other  high-pressure  pipes  ;  to  .las.  Oakes  &  Co. 
the  circulating  pipes,  and  to  Newton,  Chambers  ,y  Co.  the  hotwells. 
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Stepney. — The  Borough  Council  Electricity  Supply  Committee 
reoommends  that  the  tender  of  Messrs.  J.  Smart  k  Son,  Poplar,  E., 
be  accepted  for  the  supply  of  50  tons  of  moulded  pitch,  at  £2  7s.  9d. 
per  ton,  for  the  use  of  the  Electricity  Department. 

Leeds. — The  City  Council  has  accepted  the  tender  of 
Mr.  W.  J.  Tunibull  for  the  erection  of  a  new  tramcar  depot  at 
Guiseley  for  £14,050,  and  the  work  is  to  be  completed  within  six 
months. 

Leiffb. — The  tender  of  Messrs.  Babcock  &  Wilcox,  Ltd., 
for  a  water-tube  boiler,  £2,800,  has  been  recommended  for  accept- 
ance by  the  Electricity  Committee. 

Luton. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Johnson  k  Phillips,  Ltd.,  at  £1,419,  for  extra-H.T.  switchgear. 

Manchester. — The  Chloride  Electrical  Storage  Co., 
Ltd..  have  secured  an  order  from  the  Corporation  for  a  battery  of 
264-b.n.w.  cells,  with  a  capacity  of  2,760  ampere-hours  at  the 
1-hour  rate,  or  .">,520  ampere-hours  at  the  10-hour  rate.  The 
battery  will  be  used  in  connection  with  a  traction  load. 

Manchuria. — Messrs.  A.  W.  Penrose  &  Co.,  Ltd.,  have 

received   the   contract   to   supply    four  large    alternating-current 
electric  goods  lifts  for  the  Manchurian  Railway. 

New  Zealand. — Gisborne. — The  Electrical  Committee 

has  recommended  the  B.C.  to  accept  the  tender  of  Messrs.  Ferranti, 
for  meters,  at  £522. — N.Z.  Shipping  and  Commerce. 

Northampton. — The  Tramways  Committee  has  accepted 

the  following  tenders  : — 

Stark,   L'd.— Far  Cotton  extension  scheme  and  doubling  of  a  portion  of 

Kingsihorpe  track,  £20,352. 
Brnsh  Electrical  Engineering  Co. — Bodies  and  trucks  for  seven  oars. 
Dick,  Kerr  &  Co. — Eleotrioal  equipment  for  seven  oars.) 

Penketli. — Messrs.  Johnson  &  Phillips,  Ltd.,  have  re- 
ceived an  order  from  the  Penketh  Tanning  Co..  Ltd.,  for  a  n.c. 
generator,  balancer,  switchboard,  overhead  and  underground  cables, 
etc.,  for  supply  of  their  tanning  works  at  Penketh. 

Southampton. — The  T.C.  has  received  the  following 
tenders  for  supplies  of  tram  rails  : — 


FORTHCOMING    EVENTS. 


North-Eastern  Steal  Co..  Ltd. 

(aooepted) 

Walter  Scott,  Ltd 

BeJckow,  Vaughan  &  Co.,  Ltd.     .. 
Lorain  Steel  Co.,  Ltd 


100  tons 
of  B.8.S. 

No.  4, 

at  per  ton. 

£6  12    6 


7    0 


SO  tons 
of  BS.fi. 
No.  4  C, 
at  per  ton. 
Sfj  12    6 

7    0    0 


Additional 

price  per  ton 

for  Sandberg 

quality. 

5s.    Od. 


The  following  tenders  have  also  been  received  for  the  supply  of 
a  steam  turbo-alternator  : — 


Name. 

Turbine. 

Alternator. 

Price. 

Willans  A  Robinson,  Ltd. 

Willans 

Viekers 

£4,190 

Biemeos  Bros. 

4,340 

Gen.  Electrio  Co. . . 

4,300 

Bruoe  Peebles 

4,650 

Brown,  Boveri 

4600 

Electrio  Construc- 

5,355 

tion  Co. 

Brush     Electrioal      Engineering 

Co.,  Ltd. 
C.  A.  Parsons  *  Co  ,  Ltd 

— 

— 

4.021 

Parsons 

Parsons 

4,297 

Dick,  Kerr  A  Co.,  Ltd 

— 

— 

4,932 

pamei  Howden  A  Co.,  Ltd. 

— 

HiemenB 

4,586 

Brown,  Boveri 

4,695 

Gen.  Electrio  Co. .. 

4,518 

Bruce  Peebles 

4  890 

Richardsons,   Westgarth    A    Co., 

— 

Brown,  Boveri 

3.900 

Ltd. 

Eleotrio    Construc- 
tion Co. 

4,650 

British     Westlngbouse     Electric 

-- 

8.858 

and  Manufacturing  Co.,  Ltd 

Belliss  A  Moroom,  Ltd 

Belliss 

Bruce  Peebles 

4,414 

BlemenB  Bros. 

4.069 

Qen.  Eleotrio  Co. . . 

4.067 

Electric  Construc- 

6,041 

tion  Co. 

Fraser  A  Chalmers,  Ltd 

— 

Siemens,  G.K.O.  or 
Viokers 

3,982 

Esober,  Wyis  A  Oie. 

Zoelly 

Siemens  Bros. 

8,893 

4,132 

British  Thomson-Houston  Co.,  Ltd. 

— 

4,084 

H.    W.   Butler  A  Oo.  (London), 

Zoelly 

A.C.E.N.B 

4,067 

Society  Anonyme  des    Ateliere 

de    Constructions     Electriques 

du    Nord  et  de  l'est    Jcumont 

(Nord) 

St.  Albans. — For  installing  the  electric  light  at  the 
workhouse  and  infirmary,  the  B.  of  G.  received  the  following 
tenders  : — 

C.  C.  Pudney  &  Co.,  Bury  St.  Edmonds         . .    (accepted)  £212 

B'ooki  a  Wnite,  Liondon 221 

Mr.  P.  T.  King,  Luton         264 

Francis  Reade  4  Co.,  Finchley 204 

Pinching  A  Walton,  Cannon  Street,  E.C 255 

Mi»kin  &  Rice,  fit.  Albans 287 

Electrio  Installation,  Ltd.,  London        888 

Eleotrio  Wiring  and  Accessories  Co.,  Bt.  Albans  . .     899 

Kent  A  Co.,  Sunderland 247 

LuDd  Bros.  A  Co.,  London 249 

Bustin's  Eleotrio  Works,  Barking  558 

Giffen  Bros.,  Bt.  Albans 408 

Willesden. — Tlie  Guardians  have  accepted  the  tender 
of  the  Electric  Contracts  Co.,  at  £262,  for  the  installation  of  inter- 
tolephonio  communication  at  the  workhouse.  Several  other  tenders 
were  received  ranging  from  £224  to  £3fi9. 


Physical  Society.— Friday,  January  23rd.  At  5  p.m.  At  the  Imperial  Collega 
of  Science,  South  Kensington.    Ordinary  Meeting. 

Junior  Institution  of  Engineers.— Friday,  January  2Srd.  At  8  p.m.  At 
89,  Victoria  Street.  Paper  on  "  Engineering  Contracts  and  Concessions  in 
South  Amerioa,"  by  Mr.  T.  Rich. 

January  24th.  Week-end  visit  to  Birmingham,  to  meet  the  Midland 
Section  Members. 

Friday,  January  80th.  At  8  p.m.  At  39,  Victoria  8treet.  Paper  on 
"  Practical  Notes  on  Electrio  Cranes  and  other  Handling  Plants,"  by  Mr. 
F.  B,  Chilton. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Friday, 

January  2ard.     At  6.30  p.m.     At  Armstrong  College.     Annual  Dinner. 

Friday,  January  80tli.  At  7.30.  At  Bolbec  Hall,  Newoastle.  General 
meeting. 

Manchester  Association  of  Engineers.— Saturday,  January  24th.  At  Grand 
Hotel,  Aytoun  Street.  Paper  on  "  Power  Production,"  by  Mr.  E.G.  Hiller. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch). 

—Saturday,  January  24th.  At  4.30  p.m.  At  Royal  Technical  College, 
Glasgow.  Paper  on  "  Specifying  and  Buying  Electrical  Mining  Plant," 
by  Mr.  J.  P.  C.  Kivlen. 


Electrical  Trade  Union.—  Monday,  January  2fith.    At  Memorial  Hall.    Me 
of  mcmiiiTH,  delegates,  4o, 
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Institution  of  Electrical  Engineers  (Newcastle  Local  Section).— Mon- 
day, January  26th.  At  7.30  p  m.  At  Armstrong  Coll.ge  of  Hoience.  And 
on  Friday,  January  30th.  At  7  p.m.  At  Hugh  Bell  School,  Middlesbrough. 
Paper  on  "  Reactance  and  Reactance  Coils  in  Power  Circuits."  by  Mr. 
E.  P.  Hollis. 

Institute  of  Marine  Engineers.  Monday,  January  26th.  At  8  p.m.  Dis- 
ouiKino  on  paper  on  '•  The  Working  Arrangements  for  the  Combustion  of 
Oil  Fuel  in  Marine  Boilers,"  by  Mr.  Gander, 

Institution  of  Civil  Engineers.— Tuesday,  January  27th.  At  «  p.m.  At 
Gs.  Ge  irge  Street.  Westminster.  Paper  on  "  Superheating  Steam  in  Loco- 
motives," by  Mr.  H.  Fowler. 

Friday,  January  30th.— At  8  p.m.    Students'  meeting. 

Institution      of    Electrical    Engineers   (Manchester    Local  Section).— 

Tuesday,  January  27th.  At  7  3u  p.m.  At  the  University  Physical 
Laboratory.  Paper  on  "Eleotrio  Train-lighting  Systems,"  by  Mr.  T. 
Ferguson. 

London  Electrical  Masters'  Association.  Tuesday,  January  271  h.  At  Sp.nr 
At  Caxton  Hall.  S.W.     Meeting. 

Institution  of  Mechanical  Engineers.— Wednesday,  January  28th.  At  7.80 
p  m.  At  Philosophical  Hall,  Park  Row.  Leeds.  And  on  Friday,  Jannary 
30th.  At  8  p.m.  At  Engineering  Theatre  of  the  University.  "Thomas 
Hawksley  "  Lecture  on  "Water  as  a  Mechanical  Agent,"  by  Mr.  E.  B. 
Ellington. 

Institution  of    Electrical    Engineers  (Students'    Section).— Wednesday, 

January  28' h.  At  7  45  o  m.  At  Victoria  Embankment.  Paper  on 
"  Reoent  Advances  in  Portable  Wireless  Telegraph  Apparatus,  with 
Demonstrations,"  by  Mr.  P.  R.  Coursey. 

Institution   of   Electrical    Engineers    (Birmingham    Local   Sectiaa).— 

Wednesday,  January  28th.  At  7.30  pm.  At  the  University,  ►  druund 
Street.    Paper  on  "  Electrio  Train-lighting  Systems,"  bv  Mr.  T.  Ferguson. 

Nottingham  Society  of  Engineers.— Wednesday,  January  28th.  At  Welbeck 
Ho  el,  Milion  -street.  Paper  on  "  Mloroscopioal  Examination  of  Metals," 
by  Mr.  J.  T.  Goodwin, 

Association   of    Electrical    (Station)    Engineers.— Wednesday.   January 

28th.    At  7  p  m.    At  Stone's  Restaurant,  Ludgate  Hill,  E.C.    First  annual 
smoking  concert. 
Concrete  Institute.— Thursday,    January  29th.    At  7.30  p.m.     At    Denison 
House,  2.-M),  Vauxhall  Bridge  Road,  S.W.    Discussion. 


THE    ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Commanding  Officer — Lixot.-Col.  H.  M.  Lkav, 

The  following  orders  have  been  issued  for  the  current  week : — 

Monday,  January  26th. — "  A  "  Company.  Teohnical  instruction,  7  to  10  p.m. 
Tuesday,  January  27th.— " B"  Company.  Technical  instruction,  7  to  10 p.m. 
Wednesday,  January  28th.— Recruits  only.     Infantry  drill  and  technical 

instruction,  7  to  10  p.m. 
Thursday,  January  29th.— "C"  Company.   Technioal  instruction, 7 to  10p.m. 
Friday,  January  80th. — "D"  Company.    Special  class  on  Crosshjy  engine, 

7  to  8  p.m.    Technical  instruction,  7.30  to  9.80  p.m. 
Saturday,  January  31st. — Headquarters    will    be  opened  for  regimental 

business  only  from  10  a.m.  till  12  noon. 

(Signed)        F.  R.  Holt-Whitk,  Capt.  R.E.,  Adjutant. 

For  Officer  commanding  L.E.E, 


The  Strike  at  Holborn. — The  strike  of  electrical  and 

other  workmen  engaged  upon  the  Pearl  Assurance  Building,  in 
Holborn,  which  was  ended  last  week  on  a  supposed  undertaking  by 
the  main  contractor  that  in  future  no  non- Union  electrical  work- 
man should  be  employed  on  the  work,  broke  out  again  on 
Wednesday  this  week,  objection  being  taken  to  a  non-1'nion 
workman  and  his  assistant  employed  by  Messrs.  Duncan  Watson 
and  Co.,  the  sub-contractors.  We  understand  that  no  euch  assur- 
ance as  is  referred  to  above  was  given,  and  that  the  electrical  work 
is  completed,  save  for  a  few  finishing  touches  upon  which  the 
workman  objected  to  was  employed  on  Wednesday. 

British  Thomson-Houston  Testing  Department— 

The  fourth  annual  dinner  and  smoking  concert  of  past  and  present 
members  of  the  above  will  take  plaoein  Rugby  on  February  14th.  The 
chair  will  be  taken  by  Mr.  J.  M.  Ralph.  All  past  members  wishing 
to  attend,  and  who  have  not  been  notified  already  through  the  poft, 
are  asked  to  communicate  with  Mr.  H.  Silvester,  care  of  B.T.H.  Co., 
Ltd.,  Rughv,  at  once,  for  further  particulars. 
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LEGAL. 


DAT  p.  Willaud  and  Otiif.k*. 
Iiufhi-nhfrij  EUtetftc  Ftiriiiir*. 
Tn  the  Kinr's  Renoh  Division,  on  Thursday.  January  Ifith  and  the 
ensuing  Friday,  Saturday  and  Monday,  Mr.  Justice  Pirkford, 
sitting  withont  a  jury,  hoard  an  action  brought  hy  Wm.  Thomas 
Day,  of  Caxton  Cottage,  Shepherd's  Bush,  aeainst  Mr.  Ohas. 
Danne  Willard,  of  Cromwell  House,  Surrey  Street,  Strand,  Mr. 
Fredk  Henry  Haviland.  of  Bournemouth,  and  Mr.  Otto  Stalmann, 
of  Tavistock  Square,  Bloomsbury,  claiming  oertain  declarations  of 
title  to  a  share  of  profitB  derived  by  the  defendants  hy  the  sale  and 
exploitation  of  an  invention  called  the  Rnthenberjr  electric  furnace. 
The  defendants  denied  liability  to  the  plaintiff. 

For  the  plaintiff  Mr.  Patriok  Hastings  and  Mr.  Wallincton 
appeared,  and  defendants  were  represented  by  Mr.  Schiller,  K.C., 
and  Mr.  Whateley. 

Mr.  ITASTiNfis,  in  opening  Mr.  Day's  oase,  explained  that  the 
plaintiff,  in  his  claim,  set  forth  that  in  January,  1911,  Mr.  Marcus 
Ruthenberg  was  the  owner  of  a  patent  process  for  electric  smelting, 
and  the  defendant,  Otto  Stalmann,  was  the  agent  of  Mr.  Ruthen- 
berg, for  the  purpose  of  selling  or  otherwise  exploiting'  the  patent. 
In  January,  1911,  the  defendant  Stalmann,  on  behalf  of  Mr. 
Ruthenberg,  introduced  the  patent  to  the  plaintiff  for  the  purnose 
of  plaintiff  forming:  a  limited  company  to  work  the  patent,  and  in 
July,  1911,  it  was  verbally  agreed  between  plaintiff  and  the 
defendants  that  they  should  all  become  partners  and  work  tog-ether 
for  the  forming;  of  the  proposed  company,  and  that  all  profits  to 
be  derived  by  the  defendanta  from  the  formation  or  from 
Ruthenbergr,  or  in  reapect  of  work  incidental  to  the  forming-  of  the 
company,  should  be  divided  equally  between  the  plaintiff  and  the 
defendanta  By  a  letter  dated  August  24th,  1911,  Ruthenberg 
agreed  with  the  plaintiff  that  in  consideration  of  the  services  to  be 
rendered  by  him  in  connection  with  the  company,  he  (Ruthenbergr") 
would  permit  plaintiff  to  receive,  or  would  allot  to  him,  all  the 
deferred  shares  of  the  companv.  and  plaintiff  said  he  held  that 
letter  as  trusfee  for  himself  and  the  defendants.  The  plaintiff  and 
defendant"  formed  a  company  under  the  name  of  the  North- 
Eastern  Electric  Smelting  Co.,  Ltd.,  about  Nov.  29th,  1911. 
Plaintiff  said  that  defendants  received  from  Mr.  Ruthenbergr  all  the 
deferred  shares  of  the  companv,  and  defendants  had  failed  to  pay  to 
plaintiff  his  proportion  of  the  shares.  Plaintiff  aaid  he  had  rendered 
to  defendants  all  the  assiatance  in  his  power  in  forming  the  pro- 
posed company,  and  he  had  done  all  that  was  necessary  to  enable 
him  to  claim  the  benefit  of  the  verbal  agreement,  and  he  said  that 
in  October,  191 1 .  his  rights  under  that  agreement  were  wrongfully 
terminated  by  Ruthenberg;  through  the  defendants,  and  that  the 
benefits  were  transferred  to  the  defendants. 

The  plaintiff  further  said  that  if  there  was  any  delay  in  the 
formation  of  the  company  it  waa  caused  by  the  fault  of  Mr. 
Ruthenbergr,  and  he  said  that  in  breach  of  the  agreement, 
Mr.  Ruthenbergr  failed  to  procnre  a  g-rant  from  the  New- 
castle-on-Tyne  Eleotric  Supply  Co.,  Ltd.,  to  the  proposed  new 
company  and  a  lease  of  certain  premises,  and  also  concealed  from 
the  plaintiff  material  information  as  to  the  terms  upon  which 
electric  current  could  be  supplied.  In  the  alternative,  plaintiff  said 
he  introduced  Mr.  Stalmann  and  the  patent  to  Willard  and 
Haviland  for  the  purpose  of  the  formation  of  the  company  upon 
the  implied  terms  that  defendants  should  pay  him  a  quarter  share 
of  the  profits  to  be  derived  by  the  defendants  for  such  introduction 
and  for  the  aid  rendered  by  him  in  the  formation  of  the  company. 
The  defendants  had  wrongfully  refused  to  give  him  such 
remuneration . 

Mb.  Hastings  remarked  that  his  Lordahip  would  see  that  the 
plaintiff  put  his  case  in  various  ways,  but  in  substance  he  claimed 
that  he  was  entitled  to  a  fourth  share  of  the  profits  that  the  defen- 
dants had  made  in  exploiting  the  Ruthenberg  patent  process,  and 
the  claim  was  based  on  an  agreement  made  between  them  all  that 
they  would  share  the  profits  obtained  by  the  exploitation  of  the 
patent  which  was  introduced  by  Day  through  the  defendant 
Stalmann  to  the  other  two  defendants.  Mr.  Willard  and  Mr. 
Haviland  were  to  finance  the  enterprise  of  forming  the  company. 
Mr.  Stalmann  was  the  representative  of  the  patentee,  so  that  Mr. 
Day  stood  between  the  patentee  on  one  side  and  the  financiers  on 
the  other.  Mr.  Day's  case  was  that  the  defendants  went  behind 
his  back  and  got  from  the  patentee  similar  documents  that  he  held, 
and  which  excluded  him  (plaintiff)  from  his  agreed  share  in  the 
profits.  Mr.  Willard  was  a  financier,  and  was  interested  in  certain 
mining  properties  in  Wales  and  Cornwall,  and  the  original  idea 
was  to  use  the  furnace  in  connection  with  these  mines,  and  it  was 
agreed  that  plaintiff  and  the  three  defendants  should  equally  share 
the  profits.  Ultimately  the  scheme  was  altered,  and  there  were 
negotiations  with  a  Mr.  Esselmont,  who  was  connected  with  the 
Newcastle  Electric  Supply  Co.,  the  idea  being  to  use  the  furnace 
there.  Matters  proceeded,  and  the  company  waa  in  due  course 
formed,  largely  through  the  efforta  of  the  plaintiff,  but  plaintiff 
now  said  that  the  defendants  eventually  combined  together  to  get 
rid  of  him.  They  made  various  complaints  against  him,  and  then 
went  to  the  patentee  and  got  the  document  that  it  was  alleged 
excluded  the  plaintiff  from  the  benefits  that  it  was  agreed  he  should 
have. 

Mr.  Hastings  argued  that  it  was  clearly  established  upon  the 
correspondence  that  the  plaintiff  and  the  three  defendants  were 
co- adventurers  in  this  matter,  and  they  agreed  definitely  to  share 
all  the  profits.  Other  questions  that  might  arise  as  to  whether 
the  company  that  was  in  fact  formed,  was  the  one  that  it  was 
orieinally  intended  to  form  at  an  earlier  date,  were  really 
immaterial, 


Mlt.  DAY  gave  evidence  in  support  of  hi"  <•*»>•,  and  emphatically 
stated  that  it,  was  agreed  that  be  «.u<\  thi  three  defendants  should 
share  the  profits  that  resulted  from  flm  mtenriM  The  original 
idea  was  that    the  invention    ihonld    be    BMd    In  with 

various  mining  propertie<  in  Wales  and  <  ornwnll,  but.  this  was  not 
carried  out  because  of  the  expense  that  would  bt  involved  in  the 
ereeting  of  power  stations.  When  attention  was  directed  to  the 
Wwcastle-on-Tyno  scheme,  Mr.  Willard  introduced  Mr.  Haviland. 
whom  witness  understood  was  a  tolloitOI  and  a  dilWStOI  of  MM  of 
Mr.  Willard's  companies.  Witness  stated  that  it  wa-  Brit  proposed 
that  the  capital  of  the  new  company  should  tie,  f.  100  000,  bill  this 
money  could  not  be  raised,  and  the  figure  was  vi-.ry  substantially 
reduoed.  Witness  denied  that  he  ever  undertook  to  arrange  for 
the  capital  for  the  new  company,  and  asserted  that  this  wai 
entirely  the  province  of  Mr.  Willard. 

Crosaexamined  by  Mlt  Schiller,  KG'..  Plaintiff  said  that  the 
proposed  oapital  of  £100.000  was  reduced  to  £75,000,  and  subse- 
quently to  about  485,000.  The  great  expense  that  would  be 
involved  in  erecting  power  stations  in  Wales  and  Cornwall  was  a 
factor  in  the  abandonment  of  the  Weat  Country  scheme. 

Mb.  Schiller  :  You  are  suggesting  here  that  these  three  gentle- 
men are  trying  deliberately  to  defraud  you  out  of  your  profits  .' — 
Well,  that  is  a  nasty  wav  of  putting  it. 

But  that  is  your  case  ? — Yea,  I  suppose  it  is. 
Plaintiff  further  stated  that  he  believed  Mr.  Stalmann  was  a 
professional  gentleman,  an  engineer  occupying  a  very  high  position, 
and  he  admitted  that  of  Mr.  Stalmann  he  had  written  that  he  was 
"  incapable  of  telling  a  lie."  Witness  also  said  that  Mr.  Willard 
waa  introduced  to  him  as  a  person  of  high  repute. 

Questioned  as  to  the  work  of  finding  capital  for  the  new  com- 
pany, plaintiff  strenuously  denied  that  he  ever  acknowledged  that 
he  had  undertaken  this. 

At  the  close  of  the  plaintiff's  cross-examination,  Mb.  Schillf.b 
submitted  that  there  was  no  case,  but 

Mb.  Justice  Pickford  said  he  would  not  stop  the  case  at  that 
juncture,  but  would  hear  the  evidence  for  the  defence. 

Mr.  Schilleb  then  addressed  his  Lordship,  and  said  that  the 
defendants'  case  in  substance  was  that  the  story  told  by  Mr.  Day 
was  untrue.  Counsel  said  that  Mr.  Willard  was  a  gentleman  who 
was  largely  interested  in  certain  mines  which  were  worked 
privately,  and  he  and  Mr.  Haviland  had  had  consider- 
able experience  in  dealing  with  business  of  this  kind. 
The  facts  of  the  case  were  that  Mr.  Day  had  been  tinkering  with 
this  Cornish  scheme,  because  Mr.  Ruthenberg,  who  had  parted  with 
all  his  patents  except  for  Cornwall,  had  a  mine  there  which  he 
was  anxious  to  develop,  his  idea  being  to  work  the  mine  and  put 
np  his  own  furnace  there,  but  the  scheme  came  to  nothing,  because 
the  expense  would  be  too  great,  involving  the  building  of  a  power 
station,  and  the  large  sum  of  £100,000  was  wanted.  The  plaintiff 
had  unsuccessfully  tried  to  get  the  money,  and  he  got  out  another 
scheme,  which  was  hardly  more  successful  than  the  other.  When 
he  came  into  contact  with  Mr  Willard,  he  talked  a  good  deal  about 
the  financial  interests  with  which  he  was  connected,  and  he  told 
Mr.  Willard  that  he  could  find  the  money  that  was  needed  to 
exploit  the  patent,  but  he  wanted  somebody  who  could  put  his 
scheme  into  order  and  see  it  through.  He  had  no  office,  and  he 
wanted  this  accommodation  and  the  help  of  experienced  gentlemen 
who  could  put  his  rough  scheme  into  proper  shape.  He  said  he 
could  get  help  from  his  financial  friends,  and  he  left  his  scheme  at 
Mr.  Willard's  office.  Both  Mr.  Willard  and  Mr.  Haviland  assisted 
him,  and  the  real  trouble  arose  because  the  plaintiff  failed  to  find 
the  money  in  the  way  that  he  had  suggested  he  could.  As 
time  went  on,  Mr.  Ruthenberg  got  very  annoyed  because  the 
promises  made  were  not  being  carried  out,  and  a  squabble 
arose  over  the  faot  that  Mr.  Ruthenberg  had  omitted  to 
mention  certain  matters  as  to  the  contract  with  the  representative 
of  the  company  at  Newcastle,  who  were  to  have  a  supply  of  power 
and  let  certain  premises.  This  occasioned  some  delay  and  con- 
siderable trouble,  and  Mr.  Day  had  admitted  that  eventually 
matters  came  to  a  time  of  crisis.  The  option  was  expiring,  and 
everybody  concerned  met  at  Cromwell  House,  and  on  this  occasion 
Mr.  Willard  asked  plaintiff  direct  how  he  was  getting  on  with  the 
finance.  The  position  of  Messrs.  Haviland  and  Willard  was  that 
unless  there  was  an  extension  of  the  option  by  Mr.  Ruthenberg,  all 
their  labour  would  have  been  in  vain,  as  if  Mr.  Ruthenberg  was  so 
minded  he  could  have  said  to  them  :  "The  option  is  terminated — 
you  have  spent  your  time  and  money  on  a  good  thing  which  I  shall 
leave  in  your  hands  no  longer."  Mr.  Day  at  that  interview 
admitted  that  he  had  done  nothing.  Mr.  Ruthenberg  said  he  would 
not  allow  Mr.  Day  to  have  anything  further  to  do  with  the  scheme, 
and  would  not  renew  the  option  to  him.  Counsel  went  on  to  say 
that  in  reply  to  the  suggestion  that  he  had  not  carried  out  his 
obligation  in  the  matter  of  finding  capital  for  the  company,  Mr. 
Day  put  forward  two  circumstances:  (1)  That  he  had  been 
hampered  by  illness  ;  and  (2)  that  it  was  the  fault  of  Mr. 
Ruthenberg,  because  delay  had  been  occasioned  by  the  fact  that 
he  had  concealed  two  important  conditions  in  the  contract 
that  should  have  been  given  in  the  prospectus  particulars. 
Mr.  Schiller  said  his  Lordship  would  hear  from  Mr.  Stalmann  and 
the  others  that  at  the  meeting  referred  to  plaintiff  admitted  that  it 
was  his  business  to  find  the  money,  and  that  be  had  failed  to  do  so, 
and  he  then  put  forward  the  two  reasons  already  referred  to.  It 
would  be  positively  denied  by  Mr.  Willard  and  Mr.  Haviland  that 
it  was  ever  suggested  there  should  be  a  partnership  upon  the  basis 
of  which  a  claim  of  this  description  could  be  maintained.  This 
electric  furnace  was  a  very  good  invention,  largely  in  use.  Mr. 
Ruthenberg  was  in  the  position  of  having  a  good  asset  to  sell,  and 
as  he  did  not  want  his  name  to  appear  as  vendor,  he  put  it  in  the 
hands  of  Mr.  Day  to  fell,  himself  (retting  a  certain  price,  Mr. 
Stalmann  getting  something,  and  Mr.  Day  hie  own  share.  The  matter 
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was  carried  out  eventually  in  the  way  best  suited  for  the  parties 
concerned,  Mr.  Day  figuring  as  vendor,  having  all  the  shares,  and 
distributing  them  to  those  who  were  entitled  to  receive  them  for 
their  services.  It  was  an  ordinary  simple  commercial  transaction. 
Mr.  Schiller  said  that  if  there  was  no  partnership,  as  was  alleged, 
there  was  an  end  of  the  oase.  If  there  was  any  complaint  in 
regard  to  the  Newcastle  contract  and  scheme,  it  could  not  possibly 
affect  the  three  defendants  ;  that  was  entirely  a  matter  between 
the  defendants  and  Mr.  Ruthenberg. 

Mb.  Schillbb  first  called  the  defendant  Mr.  Stalmann,  who 
said  he  was  a  mining  engineer,  and  the  manager  of  the  North- 
Eastern  Electric  Smelting  Co.,  Ltd.,  and  he  had  been  interested  in 
such  furnaces  for  a  great  number  of  years.  He  was  acquainted 
with  Mr.  Ruthenberg,  and  early  in  1811  he  was  introduced 
to  plaintiff,  who  conversed  with  him  generally  about  the 
Ruthenberg  furnace  and  the  finding  of  money  for  the  exploitation 
of  the  invention.  Plaintiff  said  he  had  a  number  of  influential 
friends  who  could  advance  money  that  might  be  required  for  a 
scheme,  and  at  that  time  the  Cornish  soheme  was  considerably 
debated.  The  first  suggestion  was  that  the  capital  of  the  company 
should  be  £100,000,  and  this  was  subsequently  modified  to  £60,000, 
and  then  £35,000,  but  this  scheme  eventually  fell  through.  Sub- 
sequently the  Newcastle  scheme  came  under  discussion,  and  in 
connection  with  that  it  was  proposed  to  form  a  company,  the 
money  to  be  got  together  by  the  plaintiff,  but  he  failed  to  do  this. 
There  was  no  arrangement  made  of  any  kind  by  which  the  plaintiff 
and  he  should  share  profits  with  the  two  defendants  at  suggested. 

In  cross-examination,  Mr.  Stalmann  sa'd  he  understood  Mr. 
Day  only  had  the  responsibility  of  finding  the  capital.  Mr. 
Ruthenberg  gave  as  a  reason  for  refusing  to  renew  the  option  he 
had  granted  to  the  plaintiff,  the  fact  that  he  had  promised  to  find 
the  capital  and  had  failed  to  do  so. 

Farther  cross-examined,  Mb.  Stalmann  said  that  other  reasons 
were  given  by  Mr.  Ruthenberg  for  his  action,  but  he  (Mr.  Ruthen- 
berg) did  not  appear  to  trust  the  plaintiff  generally. 

The  defendant  Mb.  Haviland,  also  gave  evidence,  stating  that 
he  was  a  solicitor  not  in  general  practice.  When  the  Newcastle 
scheme  came  before  his  notice  he  understood  that  he  and  Mr. 
Willard  were  asked  to  look  thoroughly  into  its  details  and  provide 
an  office.  Witness  went  into  the  /various  agreements  and  other 
technical  matters,  and  considerably  revised  and  altered  the  scheme. 
Witness  gave  detailed  evidence  of  the  various  financial  arrange- 
ments that  were  made,  and  said  that  eventually  Mr.  Day  acknow- 
ledged his  failure  to  collect  the  capital,  and  pleaded  that  he  had 
been  hampered  by  illness  and  by  certain  delay  that  had  occurred 
because  of  Mr.  Ruthenberg's  omission  to  state  certain  facts 
concerning  the  Newcastle  contract.  Mr.  Ruthenberg  was  angry 
with  the  plaintiff,  and  he  ultimately  gave  the  option  to  Mr. 
Stalmann. 

The  defendant  Mr.  Willard,  deposed  that  he  was  a  director  of 
mining  companies,  and  he  met  plaintiff  in  1911,  when  Mr.  Day 
came  to  his  office  with  reference  to  the  Cornish  scheme.  Witness 
told  him  that  if  it  was  a  question  of  financing  a  scheme  he  could 
not  attend  to  it,  being  busily  engaged  with  other  matters,  but  Mr. 
Day  said  he  was  prepared  to  find  the  capital ;  it  was  a  ques- 
tion of  having  an  office  and  getting  somebody  who  would  put  the 
scheme  into  proper  shape.  Mr.  Willard  denied  that  in  connection 
with  the  Cornish  scheme  he  was  to  find  capital,  and  he  said  that  no 
arrangement  was  come  to  with  the  plaintiff  as  to  the  sharing  of 
possible  profits.  Witness  corroborated  the  previous  evidence  as  to 
the  interview  at  whioh  Mr.  Day  said  he  had  been  unable  to  get  the 
capital,  and  at  which  Mr.  Ruthenberg  said  he  would  not  renew  the 
option  to  him. 

Mr.  Mabcus  Ruthenberg,  the  inventor  of  the  Ruthenberg 
electric  furnace,  gave  evidence  that  he  was  a  minir  g  engineer  and 
was  the  inventor  of  an  electrical  smelting  furnace  and  process  in 
respect  of  which  he  had  granted  an  exclusive  licence  to  an  English 
company,  except  as  applied  to  the  county  of  Cornwall.  In  1910  he 
was  the  owner  of  a  mine  near  Falmouth,  and  he  was  anxious  to  de- 
velop the  property  in  relation  to  his  patent  electrical  furnace. 
The  plaintiff  was  introduced  to  him  as  a  person  who  could  control 
large  capital,  and  for  some  time  the  Cornish  scheme  was  under 
consideration,  but  it  was  eventually  dropped  on  account  of  expense. 
Subsequently  witness  suggested  the  Newcastle  project,  as  there 
were  good  premises  vacant  there  that  were  suitable  for  the  purpose 
of  the  patent,  and  there  were  considerable  negotiations  with  Mr. 
Esselmont,  of  the  Newcastle  Electric  Supply  Co.,  Ltd.  He  had 
given  an  option  to  the  plaintiff,  because  he  did  not  desire  to  appear 
as  vendor,  and  eventually  the  time  of  the  option  expired  before 
Mr.  Day  had  got  the  capital  together,  as  promised.  At  the  meeting 
held  at  Cromwell  House,  he  expressed  extreme  dissatisfaction  with 
Mr.  Day.  It  was  totally  untrue  to  say  that  the  defendants 
persuaded  him  to  refuse  to  renew  the  option  to  the  plaintiff.  The 
fact  was  that  the  defendant,  Mr.  Stalmann,  pressed  him  to  renew 
it  to  Mr.  Day,  but  he  declined  to  do  so. 

This  completed  the  evidence  in  the  case,  and  counsel  proceeded 
to  address  his  Lordship  upon  the  legal  aspects  of  the  evidence. 
Mr.  Justice  Pickfobd  eventually  reserved  judgment. 


Tbamcab  Accident  Claims. 
At  the  Wakefield  County  Court,  before  hie  Honour  Judge 
Greenhow,  an  action  was  bronght  by  Arthur  Clapham  Milner, 
coal  agent,  of  Wakefield,  against  the  Yorks.  (West  Riding) 
Electric  Tramway  Co.,  in  respect  of  personal  injuries  sustained  in 
a  collision  with  one  of  the  defendant  company's  cars.  He  olaimed 
£100  damages. 

According   to   the  evidence  submitted  by  Mb.  Felix  Palmer, 
who  appeared  for  the  plaintiff,  it  appeared  that  on  April  5th,  1913, 


Milner  was  driving  his  coal  cart  along  Westgate  Common,  when, 
owing  to  negligent  driving  by  the  defendant  company's  motorman, 
a  tramcar  ran  into  it  from  the  rear,  throwing  the  plaintiff  out. 
He  sustained  sprious  injury  from  the  fall. 

Mr.  Greene  contended,  on  behalf  of  the  company,  that  there 
was  no  negligence,  as  the  driver  of  the  car  had  been  slowly  passing 
a  motor-wagon,  and  whilst  doing  so  was  repeatedly  ringing  his 
bell.  As  soon  as  he  got  clear  of  this  vehicle  the  plaintiff's  cart 
turned  on  to  the  tramlines,  and,  though  the  driver  of  the  tramcar 
pulled  up  at  once,  a  projecting  sack  of  coal  was  caught  and  the 
accident  was  caused.  Had  the  cart  kept  off  the  lines  no  accident 
would  have  happened. 

His  Honour  gave  judgment  for  the  plaintiff  for  £60. 


In  the  Nisi  Prius  Court,  Dublin,  judgment  was  given  for  the 
defendants,  with  oosts,  in  an  action  in  which  Mrs.  Catherine 
Carton,  9,  King's  Inns  Street,  sued  the  Dublin  United  Tramways 
Co.  to  recover  damages  in  respect  of  the  death  of  her  husband, 
James  Carton,  in  July  last.  The  jury  found  that  the  motorman  of 
the  tramcar  was  not  guilty  of  negligence,  but  that  the  deceased 
had  shown  want  of  cara  in  avoiding  the  tramcar,  which  was 
travelling  at  a  slow  rate. 


Intimation  was  made  in  the  Court  of  Session  of  the  settlement  of 
an  action  for  £500  damages  for  the  death  of  a  child,  against  the 
Musselburgh  and  District  Electric  Light  and  Traction  Co.,  Ltd., 
the  sum  of  £60  and  expenses  having  been  paid. 


NOTES. 


Science  Masters'  Exhibition. — A  small  but  interesting 

exhibition  of  scientific  apparatus  (particularly  educational)  was 
held  under  the  auspices  of  the  Association  of  Public  School  Ncierxe 
Masters,  at  the  Imperial  College  of  Science  and  Technology  (South 
Kensington),  on  January  13th  and  14th.  Among  the  exhibits  of 
electrical  interest  were  many  which  have  already  been  noticed  in 
these  columns  in  connection  with  the  recent  Physical  Society 
Exhibition.  In  addition,  however,  Messrs.  Siemens  showed  a  good 
range  of  standard  instruments  (including  their  portable  sub- 
standard potentiometer),  and  a  very  serviceable  instrument  stand 
for  lecture  table  and  demonstration  work.  Any  instrument  to  be 
u°ed  in  a  vertical  position  is  mounted  on  a  baseboard  of  standard 
size,  and,  as  required,  the  latter  is  slid  into  grooves  in  the  vertical 
member  of  a  wooden  stand  of  inverted-T  section. 

Messrs.  W.  G.  Pye  &  Co.  exhibited,  for  the  first  time,  their  new 
multi-  range  potentiometer,  in  which  is  embodied  a  ratio  box,  so 
that  the  total  range  of  measurement  is  from  1  micro-volt  to  440 
volts.  The  total  resistance  of  the  ratio  coils  is  20,000  ohms,  and 
the  arrangement  of  the  whole  is  such  as  to  prevent  heating  of 
the  potentiometer  coils  due  to  the  high  voltage  applied  to  the 
ratio  coils.  The  general  arrangement  of  the  instrument  is 
similar  to  that  of  the  well-known  "Granta"  potentiometer, 
but  sliding  stops  have  been  added  on  the  jockey-bar,  so  that 
accidental  displacement  of  the  jockey  beoomes  impossible,  and 
readings  can  be  repeated  with  certainty.  Movement  of  the  jockey 
to  obtain  balance  against  the  standard  cell  before  and  after  a 
reading  is  obviated  by  tapping  off  a  portion  of  the  slide  wire  for 
this  purpose.  Balance  against  the  cadmium  cell  is  obtained  by 
turning  the  circuit  switch  to  "  Std.  Cell  "  and  depressing  a  special 
key.  The  slide  wire  is  extended  to  give  O'lOl  volt  drop,  thus 
avoiding  repeated  changes  from  one  switch  connection  to  the  next 
when  working  around  an  exact  tenth  of  a  volt  (or  its  multiples). 
An  accuracy  of  I  in  5,000  is  guaranteed.  The  same  firm  exhibited 
well-made  cheap  forms  of  reversing  switch,  school  potentio- 
meters, indicating  and  reflecting  galvanometers,  and  a  very  useful 
type  of  coarse  and  fine  adjustment  wire  rheostat. 

Messrs.  Brown  &  Son  exhibited  new  types  of  electric  muffle  and 
tubefurnaces  employing  nichrome  heating  elements,  set  in  alundum 
cement  and  packed  in  eternite  and  magnesia.  The  muffles  them- 
selves are  of  pure  fused  silica.  Temperatures  up  to  1,100°  C.  are 
obtainable,  the  current  consumption  being  2  amperes  at  200  volts 
for  a  D-muffle  3J  in.  high,  4  J  in.  wide  and  6J  in.  deep. 

The  numerous  exhibits  by  Mr.  R.  W.  Paul  included  a  new  electric 
calorimeter  for  the  determination  of  Joule's  equivalent  and  resist- 
ance temperature  coefficients  ;  sub-divided  paper  condensers  with 
rotating  knob  key  switches,  obviating  the  use  of  loose  plugs  ;  and 
improved  forms  of  tangent  galvanometers,  and,  as  an  adjunct  or 
for  independent  use,  magnetometers  with  very  effective  air  damp- 
ing. There  were  also  shown  a  unipivot,  lecture-room  outfit  with 
transparent  scale  instrument  and  projector,  a  useful  slide  wire  and 
bridge  attachment  and  the  McEwen  magnetic  balance. 

Tramcar  Controllers. — It  is  announced  in  the  January 
issue  of  the  Journal  of  the  Tramways  and  Light  Railways  Asso- 
ciation that  as  a  result  of  a  letter  received  by  the  Association 
from  the  Board  of  Trade,  a  special  Committee  (consisting 
of  Mr.  A.  L.  C.  Fell  (chairman),  Mr.  C.  W.  G.  Little  and  Mr,  A  H. 
Pott)  has  been  formed  to  go  into  this  matter, 
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The  Manufacture    of  Metal-Filament    In  nips. — In 

tin-  <;•••■  Cli  an  abetraot  is  given  of  a  paper  by  M.  BofE  In  the 
Journal  of  the  Barman  Society  of  Engineer!,  detorlbisg  the 
prooesi  of  manafaotnre  of  tungeten  Qlamenl 

The  metalllo  tungsten  in  obtained,  aa  a  rule,  In  the  form  oi  ■ 
fine  powder;  not  easy  to  agglomerate,  and  even  when  the 
agglomeraMon  has  been  effeotr d,  the  metal  tbm  obtained  li  not 
ductile  enough  to  allow  of  drawing.  The  metallic  powder,  there- 
fore, lg  Brat  heavily  oompretied  in  a  steel  mould,  from  which  a 
very  fragile  bar  results  ;  the  bar  ll  heated  carefully  fa)  a  tabular 
furnace,  the  temperature  being  gradually  rained  to  red  heat,  and 
then  to  a  higher  degree  than  that  employed  in  the  ohemical 
preparation  of  the  tungsten  powder,  in  a  current  of  hydrogen. 
The  barn  are  afterwards  subjected  to  "  vitrification  "  at  a  tempera- 
ture of  2,850°  C.  in  an  electric  furnace,  on  leaving  which  they  are 
grey  in  colour,  and  of  a  coarse  crystalline  structure.  During  this 
process  the  metal  contracts  about  14  per  cent. 

The  bar  is  then  sufliciontly  strong  to  be  drawn  down  by 
hammering  or  rolling,  an  operation  which  is  usually  effected  by 


Hot  Die  for  Drawing  Tungsten  Wire. 


means  of  a  special  machine  which  strikes  very  rapid  blows,  at  a 
temperature  of  about  1,300*  C.  When  the  diameter  of  the  bar  has 
thus  been  reduced  to  about  0'75  mm.,  the  metal  is  sufficiently 
ductile  to  be  drawn  cold  ;  but  preference  is  given  to  heated  dies, 
such  as  that  illustrated  above.  The  diamond  die  a  is  fixed  at 
the  centre  of  a  support  carrying  a  heating  tube  e,  fed  with  gas 
from  the  pipe  c,  convergent  gas  jets  impinging  upon  the  die-holder. 
The  wire  is  gripped  in  a  tongs  b,  and  before  reaching  the  die 
passes  through  a  straight  tube  heater  fed  with  gas  from  the  branch 
pipe  d.  By  progressive  drawings  the  wire  is  thus  reduced  to  a 
diameter  of  0025  mm.,  being  passed  successively  through  100  dies, 
hot  at  first  and  cold  in  the  later  stages. 

The  finished  wire  is  said  to  have  a  tensile  strength  of  420 — 460  kg. 
per  mm.'i  (266 — 292  tons  per  sq.  in.).  The  last  process  before 
mounting  the  wire  in  a  lamp  is  to  reheat  it  in  a  current  of 
hydrogen,  to  remove>the  thin  layer  of  oxide  with  which  its  surface 
is  tarnished. 

Annual  Dinners  and  Socials. — The  seventh   annual 

dinner  of  the  Doncaster  tramways  and  electricity  staff  and 
employes  was  held  at  the  Guildhall,  on  Tuesday,  January  13th, 
Mr.  E.  S.  Rayner,  general  manager,  presiding.  The  Mayor  and  the 
Lady  Mayoress,  as  well  as  a  number  of  Councillors  and  the  borough 
surveyor,  were  among  the  guests.  After  dinner  a  most  enjoyable 
programme  was  gone  through,  which  included  songs  by  Mrs. 
Rayner,  a  monologue  by  Mr.  Rayner,  duets  and  solos  by  members 
of  the  staff,  and  songs  rendered  by  Mr.  F.  B.  Suthery  (of  the 
General  Electric  Co.),  all  of  which  were  very  much  appreciated. 
After  the  concert  a  small  play  was  performed  by  some  members 
of  the  staff  entitled  "  Area  Belle."  The  remainder  of  the  evening 
was  occupied  in  dancing. 

Fatalities. — A  young  electrician,  named  Louis  J. 
O'Rourke,  met  with  his  death  in  the  motor  garage  works  of 
Messrs.  Wayte  Bros.,  Lemon  Street,  Dublin,  on  Thursday  last  week. 
The  deceased,  who  was  in  the  employment  of  the  General  Electric 
Co.,  Trinity  Street,  Dublin,  had  been  at  work  endeavouring  to 
remedy  a  defect  in  the  electrical  apparatus  of  the  lift,  when 
something  broke,  and  O'Rourke  received  such  terrible  injuries  that 
he  expired  almost  immediately. 

Charles  Walker,  aged  23,  of  Kimberley,  was  killed  at  Digby 
Colliery  on  16th  inst.  He  was  engaged  as  a  coal  tipper,  and 
came  in  contact  with  a  live  lighting  wire  above  his  head.  Death 
was  instantaneous. 

Educational  Notes.— At  the  Technical  College  of 
Trondhjem,  a  special  laboratory  is  to  be  established  for  carrying 
out  experiments  in  connection  with  the  utilisation  of  water  power 
for  the  production  of  electrical  energy.  This  laboratory  will  cost 
more  than  £21,000.  The  necessary  electrical  energy  will  be 
supplied  by  the  town  of  Trondhjem  in  the  form  of  three-phase 
ourrent  at  6,300  volts. 

At  the  Akbar  Nautical  School,  Heswall,  a  complete  Marconi 
installation  has  been  put  in,  and  the  scholars  are  being  trained  to 
use  both  the  field  and  long-distance  apparatus. 

Accident. — A  trimmer  named  Hills  was  seriously  injured 
at  the  Southend  Electricity  Works  last  Sunday  week  owing  to  his 
olothing  being  caught  in  come  pumping  machinery. 


Institution  and  lecture  Notes  ElKJ- 

thicai.  £h  a  meeting  waa  held  at  Binnlnghaa 

OB  .(miliary   18th,  at  which  raoolutioni  wire  panted  in  nup|i<>rr  I 

Weekly  Bleat  Day  Bill,  and  vigorous  protect  w»«  made  by  the 
meeting  against  th<  In  Bleotrio  supply  l.illn  oi  ■.<. 

pexralty  olanee,  The  branch  baa  made  excellent  progress,  having 
Increased  Iti  membership  by  over  60  during  the  last  month,  a 
tmoking  oonoert  bae  been  arranged  for  February  Srd. 

The  Bradford  Beotion  recently  held  ■<■  meeting  at  Bndderefleld  In 
accordance  with  a  resolution    0  to  hold  meeting! 

in  all  the  important  towns  in  Yorkshire.  The  objects  of  the 
A  B.B.E,  were  explained,  and  an  appeal  made  for  n<-w  members  by 
Mr.  B.  I).  Spiirr.  Budderafield  Is  one  of  the  few  planes  where 
station  engineers  enjoy  a  six  day  week  of  employment.  On 
January  15th  a  meeting  of  the  London  Beotion  w»p  held  a'  ! 
Restaurant,  Ludgato  Bill,  B.0,  The  Weekly  Best-Day  BUI  was 
discussed,  and  resolutions  were  passed  in  rapport  of  it.  Nominations 
were  received  for  the  election  of  the  I, or. dun  District  Committee, 
which  in  the  past  12  months  has  been  the  Organising  Committee 
for  the  whole  of  the  country,  but  will  now  deal  with  London 
district  business  only,  an  Executive  Committee  having  already 
been  elected  to  represent  the  whole  of  the  country.  Arrange- 
ments have  been  made  to  hold  monthly  meetings  as  above,  on  the 
second  Tuesday  in  every  month.  A  smoking  concert  has  been 
arranged  at  the  same  address,  on  January  2*th. 

SOCIETY  OF  Engineers. — On  Monday,  February  2nd,  at  the 
Institution  of  Electrical  Engineers,  Mr.  Arthur  Valon,  M.Iiist.C.E. 
(President,  1913),  will  present  the  premiums  awarded  for  papers 
published  in  the  Journal  during  1913.  Mr.  H.  C.  H.  Shenton,  the 
President  for  1914,  will  then  deliver  his  Presidential  Address. 

Royal  Society  of  Arts. — Two  lectures  on  "  Electrical  Vibra- 
tions and  Wireless  Telegraphy  "  have  been  given  by  Mr.  R.  P. 
Howgrave-Graham,  in  the  course  of  which  many  interesting 
phenomena  and  uncommon  experiments  were  demonstrated. 

Juniok  Institution  of  Engineers.— On  Monday  Mr.  H.  H. 
Thome  read  a  paper  on  "  Modern  Gearing,"  dealing  especially  with 
worm  and   double  helical  gearing. 

Institution  of  Electrical  Engineers.— The  subject  of  the 
Kelvin  lecture  delivered  last  night  by  Sir  Oliver  Lodge,  D.Sc, 
F.R.S.,  was  "  The  Electrification  of  the  Atmosphere." 

Institution  of  Post  Office  Electrical  Engineers.— On 
Tuesday  Mr.  Trotter  read  his  paper  on  "  Overhead  Wire  Construc- 
tion for  Medium  and  Low  Pressures,"  printed  in  full  elsewhere  in 
this  issue,  and  an  interesting  discussion  followed,  in  which  many 
supply  station  engineers  took  part.  A  report  of  the  discussion 
will  appear  in  a  later  issue. 

British    Electrical    and    Allied     Manufacturers' 

Association.— On  Wednesday  the  annual  dinner  of  the  Associa- 
tion took  place  at  the  Savoy  Hotel.  There  was  a  large  attendance, 
and  the  proceedings  were  animated  and  enthusiastic.  The  Presi- 
dent, Lord  Ampthill,  occupied  the  chair,  and  was  supported  by 
Lord  George  Hamilton,  Mr.  P.  E.  Smith,  Mr.  A.  Bruce  Anderson 
(chairman  of  Council),  Mr.  W.  Duddell,  and  other  leaders  in  the 
worlds  of  industry  and  politics.  The  principal  features  of  the 
speeches  were  the  importance  of  placing  British  contracts  with 
British  works,  and  the  equipment  of  the  electrical  laboratories  of 
Hong  Kong  University  by  members  of  the  Association.  The  report 
will  appear  in  our  next  issue. 

Appointments    Vacant. — Works    superintendent,    for 

Southampton  Corporation  Tramways  (£150)  ;  assistant  electrical 
engineer  for  Singapore  Electric  Tramwajs,  Ltd.  ($300  per  month)  ; 
assistant  representative  for  the  Publicity  Department  of  Sheffield 
Corporation  (£91).  Particulars  are  given  in  our  advertisement 
pages. 


OUR    PERSONAL    COLUMN. 


Ihe  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of' the 
Electrical  Review  posted  as  to  their  movements. 


Central   Station    Officials.— The  Swindon  T.C.  has 

appointed  Mr.  F.  Newey,  of  Rawtenstall  (Lanes.),  as  electrical 
engineer  on  the  staff  of  the  electricity  and  tramways  department. 

Mr.  H.  W.  Everett,  electrical  engineer  to  the  Clacton-on-Sea 
TJ.D.C,  has  met  with  an  accident.  Whilst  he  was  starting  an 
engine  there  was  a  back  fire,  with  the  result  that  his  left  arm  was 
broken. 

Mr.  F.  L.  Pedley,  test  engineer  at  the  Bradford  Corporation 
electricity  works,  has  taken  up  the  position  of  electrical  engineer  to 
Bingley  TJ.D.C.     There  were  117  applicants. 

Mr.  J.  M'Entee,  Belfast,  has  been  appointed  assistant  elec- 
trical engineer  to  the  Urban  Council  of  Dundalk. 

The  Poplar  Borough  Council  is  making  the  following  increases 
in  the  salaries  of  its  employ6s  in  the  electricity  department  : — F. 
Tait,  assistant  manager,  £250  to  £262  10s.  ;  V.  H.  Crcickshank. 
station  engineer,  £22,">  to  £237  10s. ;  E.  R.  Ingram,  mains  engineer, 
£225  to  £237  10s.  ;  E.  E.  Faubance,  sales  manager,  £212  10s.  to 
£225;  C.  A.  O'Neal,  assistant  sales  manager,   £162  10a,  to  £175; 
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A.  H  JACRa,  meter  superintendent,  £140  to  £150  ;  F.  W.  Ceompton, 
draughtsman,  £140  to  £150  ;  H  Thistlethwaitb,  oharge  engi- 
neer, £181  lOi.  to  £186;P.  C.  G.  WESTLAKE,do.,  £162  10«.  to  £175; 
W.  E.  Plowman,  do.,  £162  108.  to  £175  ;  J.  Forsyth,  do.,  £150 
to  £16:.'   10s. 

Mk.  0.  P.  Smith,  junior  charge  engineer  and  switchboard 
attendant  at  the  Bermondsey  electricity  works,  has  resigned  his 
appointment.  Mr.  W.  B.  Smith,  switchboard  attendant,  is  to  be 
promoted  to  fill  the  vacancy  at  a  salary  of  £98  16s.  per  annum, 
rising  by  two  annual  increments  to  £1 16. 

Mr  Nichols  Mooke,  the  borough  electrical  engineer  of  Newport 
(M  .n.)  has  recommended  that  station  superintendents  and  senior 
and  junior  engineers-in-charge  be  transferred  from  the  wages  eheet 
to  the  salaries  list.  He  also  recommended  considerable  increases  in 
salary  in  nearly  every  case.  The  recommendations  for  transfer  were 
approved,  but  the  recommendations  for  increases  in  salary  were 
referred  back,  together  with  all  other  recommendations  for 
increases  in  salary  in  the  various  departments  of  the  Corporation, 
for  further  consideration.  The  Council  haB  also  placed  on  record 
its  appreciation  of  the  services  of  the  chief  engineer  and  staff 
in  connection  with  the  recent  extensions,  and  granted  a  substantial 
honorarium  to  the  chief  engineer,  and  deputy  engineer,  together 
with  a  bonus  to  certain  other  members  of  the  staff  and  workmen. 

Tramway  Officials. — The  general  staff  of  the  Torquay 
Tramway  Co.  has  presented  a  smoker's  outfit,  in  crocodile  caae,  to 
Mr.  H.  Hi  ii. i, us  a  v,  engineer  and  manager,  in  appreciation  of  his 
kindness  and  to  commemorate  the  record  year  of  1913. 

Mb.  Hakuv  C.  McKay,  draughtsman  of  the  Aberdeen  Corpora- 
tion Tramways,  who  has  received  an  appointment  under  the 
Preston  Corporation  Tramways,  was  presented  by  the  office  staff 
aod  others  with  a  set  of  water  colours.  Mr.  Forbes,  traffic 
superintendent,  made  the  presentation,  in  the  absence  of  Mr 
Pilcher,  manager. 

Mr.  Thos.  G.  Marsh,  of  the  staff  of  the  Chatham  and  District 
Light  Railway  Co.,  who  has  been  appointed  chief  inspector  of  the 
Maidstone  ana  District  Motor  Services,  has  been  presented  by  his 
colleagues  with  an  umbrella  and  leather  pocket  case. 

The  Ilford  U.D.C.  has  appointed  Mr.  J.  C.  Richards,  of  Erith, 
as  chief  inspector  of  tramways.  There  were  51  applicants  for  the 
post. 

The  Birkenhead  T.C.  has  appointed  Mr.  Cyrii.  Clarke,  who  has 
been  acting  tramways  manager  from  June  to  December  last, 
as  manager. 

The  London  C.C.  on  Tuesday  appointed  Mr.  G.  W.  Knight,  as 
superintendent  of  the  central  car  repair  depot  in  the  tramway  depart- 
ment, at  a  salary  of  £3U0  per  annum.  Mr.  Knight  has  been 
temporarily  engaged  as  superintendent  since  June,  1913. 

General. — Mr.  Q.  T.  Baxter  has  taken  over  the  elec- 
trical engineering  business  of  Messrs.  G.  T.  Mayfield  &  Co.,  of  Pier 
Avenue,  Claoton-on-Sea.  Mr.  Baxter  has  been  with  the  firm  for 
27  j  ears,  and  for  the  paRt  eight  years  has  managed  the  local  branch. 

Mr.  E.  N.  Freer  Grant  has  severed  his  connection  with  the 
firm  of  Messrs.  Grant  St  Blake,  Ltd.,  Clapham  Junction,  and  has 
secured  an  appointment  with  the  Battersea  Borough  Council  in 
its  electricity  department. 

Mr.  Walter  H.  Tittensor,  general  manager  of  the  West 
India  Electric  Co.,  Ltd.,  has  recently  lost  his  young  son 
by  death  under  tragic  circumstances.  The  boy,  Lindsay, 
aged  9.  attended  a  costume  party  at  Kingston,  Jamaica,  and  his 
costume  caughc  fire.  He  received  injuries  which  caused  his  death. 
Mr.  Tittensor  was  formerly  Corporation  electrical  engineer  at 
Dundee. 

Mr.  F.  W.  Carter,  of  the  British  Thomson-Houston  Co.'s  rail- 
way staff  at  Rugby,  who  recently  paid  a  visit  to  the  United 
States,  has  been  appointed  corresponding  member  on  the  American 
I.E.E.  Railway  Committee,  and  on  the  Railway  S^auda  d.sing 
Bub-Committee  ;  he  is,  we  believe,  the  only  person  outside  the 
United  Sta'es  on  either  of  these   bodies. 

A  1!>14  Detroit  electric  vehicle  was  presented  to  Mr.  Edison 
as  a  Christmas  gift  by  Mr.  Henry  Ford,  president  or  the 
Ford  Motor  Co.,  of  Detroit,  Michigan.  It  is  tne  Model  47  built  by 
tne  Anderson  Electric  Car  Co.,  of  Detroit,  Mich.,  is  mounted  on  the 
worm-gear  chassis,  and  contains  every  luxury  and  modern 
improvement. 

Mr.  John  S.  Leese  is  resigning  the  position  of  publicity  engineer 
to  the  British  Westinghouse  Electrical  and  Manufacturing  Co., 
Ltd.,  and  at  the  end  of  February  will  join  the  Osborne-Peacock  Co., 
Ltd.,  advertisers'  agents,  Manchester. 

Obituary.— Mr.  J.  A.  Pendlington. — The  death  has 

occuned,  at  Newcastle-on-Tyne,  of  Mr.  John  Atkinson  Pend- 
lington, a  well-known  engineer.  He  was  born  at  South  Shields  in 
l«..l ,  but  sptnt  many  ot  h.s  early  years  m  the  United  States. 
When  he  returned  to  tnis  couutry  he  took  service  under  the 
Harton  Coal  Co.,  Ltd.,  South  Shields,  whom  he  served  until  1893, 
when  he  was  appointed  secretary  to  the  Electrical  Coal-Cutting 
Contract  Corporation,  Ltd.,  under  the  chairmanship  of  Sir  Linasay 
Wood,  Bart.  Later  he  acted  as  assistant  manager  to  the  late  Mr. 
W.  T.  Goolden,  of  the  firm  of  Messrs.  Easton,  Anderson  At  Goolden, 
Ltd.,  engineers,  of  London  and  Eruh.  in  1 90U  he  was  appointed 
secretary  to  the  Typewriting  Telegraph  Corporation,  Ltd.,  of 
London,  and  later  he  founded  the  Tyneaide  Supply  Co.,  Newcastle- 
on-Tyne,  which  subsequently  became  the  British  Electrical  and 
Manufacturing  Co.,  of  Newcastle  and  London. 


NEW    COMPANIES    REGISTERED. 


Parmiter,  Hope  &  Sugrden,  Ltd.  (133,406).— This  company 

wa-  registered  on  January  10th,  wiih  a  capital  of  416,000  in  £1  shares  (11,600 
pref.),  to  take  over  the  business  of  electrical  engineers  carried  on  by  V.  Hope 
ai  d  V.  H.  Bugden,  as  Parmiter,  Hope  A  Rugden,  at  Hulme  Electrical  Works, 
Kllesmere  Street,  Hulme,  Manchester.  The  subscribers  (with  one  share  each) 
are:— V.  Hope,  Qlen  Cottage,  Maoolebrteld,  electrical  engineer;  V.  H. 
Bugden,  68,  Talbot  Road,  Old  Tratford,  Btretford,  electrical  eugineer;  W.  N. 
Bugden,  Donnybrook,  Wilmslow,  Cheshire,  secretary.  Private  company. 
The  number  of  direotors  is  not  to  be  less  than  two  or  more  than  five;  the 
first  are  V.  Hope,  V.  H.  Sugdeu,  and  W.  N.  Sugdtn.  V.  Hope  and  V.  H. 
Bugden  are  managing  directors,  and  may  retaiu  office  while  holding  (00 
ordinary  shares,  qualification  of  ordinary  directors,  410  shares;  remunera- 
tion as  flitd  by  the  company.  Heoretary,  W.  N.  Bugden.  Registered  (.(flee, 
Hulme  Electrical  Works,  Ellesmere  street,  Hulme,  Manchester. 

Bishop's  Castle  Electric  Light  and  Power  Co.,  Ltd.— 

ProBptotus  only  of  proposed  company,  hied  January  15th.  Capital,  £3,500  in 
£1  shares.  Proposed  directors :— G.  W.  Bummers,  Penn  Fields,  Wolver- 
hampton ;  F.  H.  Hinde,  Oaks  Crescent,  Wolverhampton :  H.  Donaldson, 
Cannook ;  F.  B.  Turner,  Woodlands,  Dudley  ;  H.  O.  H.  Wenman,  Wolver- 
hampton (will  join  the  board  alter  completion  of  the  works).  Beoretary,  O. 
Tomlinson,    Registered  office,  79,  Liohtleld  Street,  Wolverhampton. 

Electromechan    Co.,    Ltd.    (133,418). —  This    company    was 

registered  on  January  17th,  with  a  capital  of  £600,  in  £1  shares,  to  take  over 
the  business  carried  on  by  w.  W.  Lower  and  H.  F.  Eddrup  at  25,  Red  Lion 
Street,  Holborn,  E.C.,  and  to  carry  on  thebuslnessof  electrioal  and  mechanical 
engineers,  &o.  '1  he  subscribers  (with  one  share  each)  are  : — W.  W.  Lower,  86, 
Huntley  Street,  St.  Pancras,  N.W.,  electrical  and  mechanical  engineer;  H.  F. 
Eddrup,  98,  Mildmay  Road,  Romlord,  Essex,  mechanic.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  five  ;  tne  first 
are  W.  W.  Lower  and  H.  F.  Eddrup;  qualification,  250  shares.  Registered 
offloe,  26,  Red  Lion  Street,  Holborn,  E.C. 

Irish  Towns  Electric  Light  and  Power  Co.,  Ltd.  (4,087). 

—Tnis  company  was  registered  in  Dublin  on  January  16ih,  with  a  capital  of 
46,000  in  £L  shares  (2,000  pi ef.),  to  carry  on  the  business  indicated  by  the 
title.  The  subscribers  (with  one  share  each)  are  :— J.  Q.  Moore,  Drumbed, 
Uregagh,  Co.  Down,  electrical  engineer;  M.  Curran, 'J,  Kent  Street,  Belfast, 
electrical  engineer.  Private  company.  The  ntBt  directors  are  M.  Curran, 
J.  Moore,  J.  a.  Shannon,  S.  Finney  and  W.  Garmany.  Registered  office,  1, 
Wellington  Place,  Belfast. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Guildford  Electricity  Supply  Co.,  Ltd.— Issue  on  January 

Bth,  1914,  of  £6,00j  debs,,  part  oi  a  serieB  of  which  particulars  have  already 
been  Hied. 

Walton  &  Clough,  Ltd. — A  memorandum  of  satisfaction  in 
full  on  November  19th,  of  mortgages  dated  November  4th  and  14th,  1918, 
securing  £472  each. 

R.  Herbert  &  Co,,  Ltd.— Two  debs,  dated  January  2Dd,  1914, 

to  secure  £100  each,  charged  on  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  aim  uupaia  capital.  Holdeiu  :  «.  r«. 
ileruert,  3,5,  St.  Martin's  Hoad,  Stockwall,  S.W.,  and  J.  Hall,  78,  Devonshire 
Road,  Palmer's  Ureen,  N. 


CITY    NOTES. 


Llandudno  and  Colwyn  Bay  Electric  Railway,  Ltd. 

The  directors'  report  for  the  year  to  November  30th,  1913,  states 
that  the  profit,  after  providing  for  operating  and  administration 
expenses  and  interest  on  debenture  stock,  amounts  to  £7,764,  plus 
£1,258  brought  forward,  making  a  totai  available  balance  of 
£9,021.  Of  this  there  has  been  applied  in  redemption  of  debenture 
stock  in  January,  1913  —  £1,347,  in  providing  for  sinking  fund 
instalment,  due  January,  1914,  £1,403,  in  writing  off  balance  of 
discount  and  expenses  of  issue  ot  debenture  stock,  £1,374,  leaving 
£4,896,  which  the  directors  recommend  should  be  applied  in  payment 
of  a  dividend  at  the  rate  of  4  per  cent,  per  annum  (payaole,  less 
income-tax,  on  January  31st,  1914)  £3,976,  carrying  lorward  £919. 
The  traffic  receipts  show  an  increase  of  £  1,61 1,  and  the  operating  and 
administration  expenses  a  deo tease  of  £186,  as  compared  with  the 
previous  year.  The  sinking  fund  in  connection  with  the  debenture 
stock  has  been  provided  out  of  the  revenue  for  the  year,  and  the 
directors  consider  that  this  provision  is  sufficient  to  meet  the 
depreciation  of  the  system.  A  settlement  has  been  arrived  at  with 
the  Colwyn  Bay  Council  with  regard  to  the  widenings  in  connection 
with  the  extension  to  Old  Colwyn,  and  the  construction  of  this 
extension  will  be  commenced  at  an  early  date.  The  line  is  now 
being  doubled  at  the  top  of  Penrhyn  Hill,  and  the  doubling  from 
the  end  of  Mostyn  Avenue  to  the  North- Western  Hotel  in  Llan- 
dudno will  shortly  be  undertaken.  The  completion  of  this  work 
will  further  increase  the  facilities  for  dealing  efficiently  with  the 
heavy  traffic  during  the  summer  months. 


Bank  Rate. — The  Bank   Rate  was  yesterday  reduced 
from  4  J  to  4  per  cent. 

Continental. — Norwat. — At  a  recent  meeting  of  the 

Norwegian  A/S  Elektrometal.  at  Christiania.  it  waadeciaeu  to  liqui- 
date. The  company  was  formed  a  few  years  ago  for  the  purpose 
of  exploiting  the  Norwegian  patents  of  the  Swedish  Elektrometal 
furnace  in  Norway,  but  owing  to  the  failure  of  these  furnaces  at 
the  Hardanger  Electrical  Iron  Works,  »>.,  with  coke  an  fuel,  the 
fate  of  thi»  type  was   decided,  and,  therefore,  there  is  no   longef 
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any  need  for  the  company's  existence.  The  assets,  which  chiefly 
consist  in  shares  in  the  Ilardangor  Kleotriral  Iron  Works  are  going 
to  be  takon  over  by  the  A/.S  EW-ktrokcmisk  Industri,  and  there  will 
remain  abjut40  per  cent,  of  the  capital  for  distribution  anions 
the  shareholders  after  all  liabilities  having  been  paid. 

A  new  compnny  under  the  name  of  the  YVehtiiiglioin<r  Norsk  Klck- 
trisk  AktieHi-lHkap  has  been  formed  and  was  filed  with  the  Registrar 
at  Christiania  on  January  2nd.  As  is  indicated  by  the  name  it 
is  a  branch  of  the  large  Westinghouse  firms  at  Manchester  and 
Pittsburg,  which  previously  were  represented  by  another  firm  in 
Norway.  The  business  has  during  recent  yeiis  increased  to 
h  11  - 1  ■  an  extent,  that  the  British  and  Amtrioan  firms  have  found 
it  necessary  to  establish  an  independent  Norwegian  company  as 
their  representative  in  the  country. 

Sweden. — It  is  reported  from  Stockholm  that  the  Elektro- 
thermiska  A./B.  has  decided  on  an  extension  of  capital  from 
£165,555  to  £266,666,  and  the  public  has,  in  accordance  therewith, 
been  invited  to  subscribe  the  additional  amount.  The  majority  of 
the  shares  are  owned  by  the  Hydraulic  Smelting  Corporation,  Ltd., 
in  London,  or  rather  the  subsidiary  oompany  of  the  Bame,  viz.,  the 
Eleotrio  Smelting  Co.,  of  Scandinavia. 

France.— La  Socio1 1 6  de  l'Union  Electrique,  of  Sainte  Claude 
(Jura),  reports  a  net  profit  of  £13,910  for  the  financial  year  ending 
Jane  30th  last.  Of  this  sum,  £4,662  is  being  applied  to  deprecia- 
tion, £459  to  legal  reserve,  £8,000  to  a  5  per  cent,  dividend  to  the 
shareholders,  £746  to  a  special  building  fund  reserve,  leaving  a 
small  balance  to  be  carried  forward. 

The  report  of  the  Societe  Westinghouse,  of  Paris,  for  the  last 
financial  year  shows  a  net  profit  of  £4,228,  which  reduces  the 
amount  standing  to  the  debit  of  the  profit  and  loss  account  to 
£8,693. 

Belgium. — A  new  company  has  just  been  formed  in  Brussels, 
with  a  capital  of  £4,400,  and  the  title  La  Societe  Cinematographic 
et  Electricity. 

Germany. — The  Bochum-Gelsenkirchen  Bahn  Gesellschaft  is 
the  name  of  a  new  company  which  has  just  been  formed,  with  a 
capital  of  £400,000,  to  acquire  and  carry  on  the  electric  tramway 
between  Bochum  and  Gelsenkirchen  f  rota  the  Rhenish-Westphalian 
Electric  Co  Interest  in  the  new  concern  lies  in  the  fact  that 
37  per  cent,  of  the  shares  are  being  taken  up  by  the  municipal 
authorities  of  Bochum,  a  similar  number  by  the  Gelsenkirchen 
authorities,  1  per  cent,  by  the  Westphalian  Provincial  Council,  and 
25  per  cent,  by  the  Rhenish-Westphalian  Co. 

Russia  — The  Russian  electrical  interests  of  the  Deutsche  Bank 
represented  by  the  EUktrisohen  Licht  und  Krattanlagen  A.G. 
have  been  extended  by  the  recent  formation  of  the  Russische  AG. 
fur  Electrische  Rayonstationen.  Its  capital  of  R.  4,000,000  has  been 
fully  subscribed.  The  administration  is  domiciled  in  the  offices  of 
the  Gesellschaft  fur  Electrische  Beleuchtung,  whose  managing 
director  is  the  business  manager  of  the  new  company. — Elekiru- 
techiusche  Naoh/richten. 

Stock  Exchange  Notices. — The  Committee  has  ordered 

the  undermentioned  to  be  quoted  in  the  Official  List  : — 

Rangoon  Electric  Tramway  and  Supply  Co.,  Ltd.— 8orip,  i-48  per  cent,  paid, 
for  £100,000  6  per  cent,  mortgage  debenture  siook. 

Applications  have  been  made  to  the  Committee  to  appoint  a 
special  settling  day  in,  and  to  grant  a  quotation  to  : — 

Castner-Kellner  Alkali  Co.,  Ltd.— Further  issue  of  350,000  shares  of  £1  eaoh 
fully  paid,  Nob.  500,001  to  750,000. 

Marconi's  Wireless  Telegraph  Co.,  Ltd.— Further  issue  of  250,000  ordinary 
shares  of  £1  eaoh  (issued  at  £2  6s.  per  share  premium),  fully  and  partly 
(£1 10a.)  paid  (being  10s.  capital  and  £1  premium),  Nos.  1,000,001  to  1,250,000. 

To  appoint  a  special  settling  day  in  : — 

British  E'eotric  Transformer  Co.,  Ltd.— Further  issue  of  16,825  ordinary 
shares  of  £1  each,  fully  paid,  Nos.  119,116  to  1B5.439,  and  81,688  6  per  cent 
onmulative  preference  shares  of  £1  each,  fully  paid,  Nos.  80,391  to  60,000  and 
160,001  to  161  988. 

Humphrey  Pump  Co.,  Ltd.— 8,000  additional  ordinary  shares  of  £1  eaoh. 
fully  paid,  Nos.  130,001  to  133,000. 

And  to  allow  the  following  to  be  quoted  in  the  Official  List  : — 

British  Electric  Trsnsformer  Co.,  Ltd. -61, 988  C  per  cent,  cumulative  prefer 
enoe  shares  of  £1  eaoh.  fully  paid,  Nos.  1  to  50,000  and  160,001  to  161,988. 

Gompania  de  Electiicidad  de  la  Provencia  de  Buenos  Aires,  Lid.— 175  000 
7  ser  cent,  cumulative  participating  preference  shares  of  £1  each,  10s.  paid. 
.  ^S,n?.?on«  Tramway  Co.,  Ltd.-3a5,000  shares  of  6s.  eaoh,  fully  paid,  Nos.  1 
10  325,000. 

Singapore  Electric  Tramways,  Ltd.— 400,000  shares  of  6s.  each,  fully  paid. 
Nos.  1  to  400,000. 

Companies  struck  off  the  Register.— The  following 

companies  have  been  struck  off  the  Register  and  are  accordingly 
dissolved  : — 

Anglo-Frenoh  Turbines. 

"  Brak  b  ccks." 

British  Electro-Metallurgioal  Produots'Co. 

British  Rubber  Regenerating  Co. 

Engineering  Digest  Publishing  Syndioate. 

Heat,  Light  and  Power  Syndicate. 

Calcutta   Electric  Supply  Corporation,   Ltd.— The 

number  of  units  delivered  to  consumers  during  the  four  weeks 
ended  November  28th,  1913,  amounted  to  965,848,  compared  with 
817,119  units  in  the  corresponding  four  weeks  of  1912.  For  the 
four  weeks  ended  December  26th,  1913,  the  units  delivered 
amounted  to  962,773,  compared  with  806,132  in  the  corresponding 
four  weeks  of  1912. 

Brazilian  Traction,  Light  and  Power  Co.,  Ltd.— 

The  directors  have  declared  a  dividecd  of  1 1  per  cent,  on  the 
ordinary  stock. 


Mexican    Companies. — A    circular    to   the  foflowtog 

terms  has  been  issued  by  tint  Mexican  Light  and  PfJWW 
and  the  Mexico  Tramways  Co  : — "The  condition*  of  affair"  m 
Mexico,  as  you  are  aware,  have  not  improved  daring  KB4  last  three 
months.  I'or  Home  years  past  the  dividends  OH  Bu  ordinary  VtOah 
have  been  declared  arid  paid  quarterly,  whioh  the  board  him  felt 
justified  In  doing  while  conditions  were  normal  and  the  financial 
arrangements    and    profits    for    the   whole   financial   year  BOOM  be 

estimated  with  a  defffM  ol  certainty.    As,  however,  the  board  Bad 

it   impossible   to    form   any   opinion  as  to  when  normal 
will  bo  restored,  they  are  bOOnd tOOOnaSTTOtbeoompan] 
and   await   an    improvement   in    the    financial   conditions  and  the 
Mexican  rate  of  exchange   before  considering  the  further  distribu- 
tion of  profits,  and,   therefore,   the  payment  of  dividends    m  the 
case  of  the  Light  and  Power  Co.  the  words  'on  the  ordinary  stock 
appear  here  )  will  be  discontinued.     The  board  are  pleased  to  state 
that,  notwithstanding  the  unsatisfactory  conditions,  the  operation 
of  the  company's  business  in  Mexico  shows  satisfactory  result*. ' 

Japan. — The  Tokio  Electric  Co.,  of  Tokio,  reports  a  net 
profit  of  no  less  than  £43,145  for  the  last  financial  year.  Of  this 
sum,  £1,837  is  being  placed  to  reserve,  £10,700  distributed  in 
dividends  to  the  shareholders,  pluB  a  bonus,  which  absorbs 
£7,133  ;  the  directors  and  auditors  receive  £1,700,  leaving  a  balance 
of  £21,775  to  be  carried  forward. 

British    Columbia   Electric   Railway   Co.,  Ltd.— 

The  directors  have  declared  a  dividend  at  the  rate  of  5  per  cent,  per 
annum  on  the  preferred  ordinary  stock  for  the  half-year  ended 
December  31st,  together  with  an  additional  dividend  at  the  rate  oi 
1  per  cent,  per  annum  for  the  eame  period. — Financial  Times. 

Reduction  of  Capital.— The  Otis  Elevator    Co., 

Ltd.,  Reduced. —  A  petition  for  the  confirmation  of  the  reduction 
of  oapital  from  £200,000  to  £68,190  has  been  presented,  and  will 
be  heard  on  January  27th. 

Harper  Electric  Piano  (1910)  Co.,  Ltd.— A  dividend 

at  the  rate  of  2j  per  cent,  per  annum  for  the  half-year  ended 
December  1st  last  is  announced. 

Electric  Construction   Co.,   Ltd.  —  According:  to  a 

financial  daily  the  directors  have  declared  an  interim  dividend  at 
the  rate  of  7  per  cent,  per  annum  on  the  preference  sharts  for  the 
half-year  to  November  30th. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 

Stock  Exchange  markets  have  suddenly  developed  most  unlooked- 
for  strength  in  all  the  investment  departments.  There  was  such 
a  rise  in  Consols  within  two  or  three  days  as  made  men  rub  their 
eyes  and  wonder  if  they  saw  the  figures  correctly.  The  Bank  Rate 
is  expected  to  be  reduced  to  4  per  cent,  before  the  month  is  out, 
general  anticipation  looking  for  this  to  come  about  on  Thursday  in 
the  present  week.  Capital  long  hoarded  np  is  being  poured  into 
the  markets  at  a  rate  so  rapid  as  to  create  a  partial  scarcity  of  the 
best  classes  of  securities.  Put  picturesquely,  the  position  is  that, 
whereas  two  or  three  weeks  ago  it  was  impossible  to  sell  anything, 
to-day  it  is  equally  impossible  to  buy — assuming  in  both  cases,  of 
course,  that  buyer  and  seller  wanted  to  deal  at  satisfactory 
figures. 

The  cheapening  of  money,  the  release  of  capital,  and  the 
remarkable  collapse  of  the  South  African  strike  are  the  three 
principal  factors  which  have  brought  about  so  violent  a  chaDge  in 
Stook  Exchange  sentiment.  What  is  more  comforting  to  the 
House  itself  is  the  fact  that  they  have  also  encouraged  a 
decided  increase  in  the  volume  of  business.  Even  speculation 
begins  to  lift  up  its  timid  head  ;  and  people  who  have  not  been 
near  the  Stock  Exchange  for  many  a  month  past  are  writing  to 
their  brokers — sometimes  ostensibly  on  behalf  of  friends — to  know 
if  it  is  worth  while  buying  anything  by  way  of  a  flutter.  Tuesday's 
rumour  as  to  the  health  of  the  German  Emperor  was  not  credited, 
but  it  had  an  arresting  influence  on  business.  Wicked  men  suggested 
that  the  Kaiser  was  suffering  from  "son-stroke." 

From  the  price  lists  published  overleaf,  it  will  be  noticed  that 
the  rises  far  outnumber  the  falls.  The  former  are  well  distributed 
over  the  six  sections  into  which  our  quotations  are  divided  :  and 
although  the  Eleotr.city  Supt.ly  department  shows  a  halting 
tendency,  it  must  be  rememue red  that  not  a  few  of  the  stocks  and 
shares  here  have  enj  >yed  respect. ble  rises,  what  time  the  rest  of 
the  markets  were  steeped  in  depression  and  gloom. 

Affairs  in  Mexico,  it  seems  to  be  generally  admitted,  are  now 
about  as  bad  as  they  can  • ,  and  the  prevailing  impression  is  that 
any  change  must  be  for  the  better.  A  comfortable  theory  this,  but 
one  which  is  likely,  of  course,  to  be  rudely  disturbed,  even  by  a  few 
drunken  revolutionaries.  It  is,  however,  inappropriate  to  suggest 
such  a  bearish  consideration  when  the  markets  at  last  give  indica- 
tions of  getting  on  their  legs  once  more  ;  and  more  useful  will  it 
be,  perhaps,  to  direct  attention  to  the  returns  obtainable  from 
bonds  of  companies  oonneote  with  the  Latin-Canadian  group,  as  a 
whole.  Substantial  gains  followed  upon  the  circulation  of  report* 
that  Huerta  had  responded  to  United  States  pressure,  and  had 
resigned. 
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So  far  as  Mexico  is  concerned,  It  is  tolerably  certain  that,  when 
affairs  settle  down,  a  good  deal  of  ixtra  money  will  be  required  to 
reconstruct  the  business  relations  that  prevailed  previously,  and 
such  a  consideration  suggests  the  likelihood  of  prior  lien  bonds  or 
short-term  notes  being  placed  in  front  of  existing  securities. 
Nevertheless,  if  marker,  conditions  keep  as  strong  as  they  are  at 
present,  tempting  new  issues  will  certainly  find  ready  homes,  and 
money  will  be  obtainable  on  terms  a  great  deal  less  onerous  than 
would  have  seemed  possible,  say,  a  month  or  so  ago. 

The  Home  Railway  market  is  good,  with  noticeable  activity  in 
all  the  steam  stocks.  Remainn,  however,  the  lurking  fear  as  to 
how  dividends  may  be  expected  to  materialise  in  respect  of  the  last 
half  of  1913,  seeing  that  the  prophets  have  no  reliable  data  upon 
which  to  work.  The  principal  rises,  so  far  as  our  lists  are  con- 
cerned, are  those  secured  by  the  Underground  Electric  Railways 
issues,  four  out  of  the  five  showing  gains,  of  which  the  principal 
is  a  rise  of  2  in  the  6  per  cent,  income  bonds,  which  carried  the 
price  to  94.  Metropolitans  and  Districts  are  both  better.  Central 
London  assented  stocks  have  been  put  up  ;  and  within  the  past  few 
days  dezens  of  Home  Railway  prior  charge  securities  have 
advanced  J  to  2  points,  in  which  movement  the  Undergrounds 
participated — Districts  6  per  cent.  Debenture,  for  example,  gaining 
3  at  137}.  London  United  Tramways  Debenture  is  4  points  higher. 
On  the  other  hand,  London  and  Suburban  Preference  eased  off  a 
few  pence. 

In  the  Electricity  Supply  group,  City  "  Lights  "  have  recovered 
the  slight  fall  which  took  place  at  the  end  of  last  week,  and  the 
company's  5  per  cent.  Debenture  stock  improved  with  the  rest  of 
the  investment  markets.  Urban  Preference  rose  to  2:J  ;  West- 
minster Preference  regained  the  dividend  of  2s.  3d.  and  another  rV, 
as  well.  The  rises  secured  last  week  in  other  stocks  and  shares 
have  been  maintained,  and,  in  Stock  Exchange  parlance,  the  market 
really  is  better  than  it  looks. 

British  Columbia  Electric  issues  are  rapidly  wiping  out  the  fall8 
which  overtook  them  on  the  appearance  of  the  last  and  rather 
disappointing  report.  The  Deferred  stock  has  risen  7,  the  Preferred 
is  4  up,  and  the  5  per  cent.  Preference  recovered  1}  of  its  dividend. 
Shawinigan  Water,  ex  3  per  cent.,  is  3}  higher,  Canadian  General 
Common  rose  2,  and  other  Canadian  issues  are  shaking  off  the 
effects  of  the  spasm  of  suspicion  which  lately  fastened  on  most 
things  connected  with  the  Dominion.  Mexican  Light  and  Power 
Common  and  Preference  are  substantially  better,  but  the  Company's 
Bonds  remain  depressed.  As  in  the  case  of  the  Mexico  Tramways 
Company,  the  Mexican  Light  and  Power  announces  that  dividends 
on  the  Common  shares  will  not  be  paid,  in  consequence  of  the  dis- 
turbed state  of  the  country  ;  but  the  declaration  was  sweetened  by 
an  assurance  that,  in  spite  of  this,  the  undertakings  are  making 
good  progress,  and  have  not  been  upset  as  much  as  might  have 
been  expected  by  the  disorders.  Thanks  to  this,  Mexico  Tramways 
Common  shares  are  actually  4  higher,  and  the   Second   Bonds  are 

2  to  the  good. 

Brazilian  investments  of  all  kinds  are  also  making  progress 
towards  recovery.  Southern  Electric  of  Buenos  Ayres  Debenture 
stock  followed  up  its  last  week's  riee  of   2  with  a  further  gain  of 

3  points,  and  Brazilian  Traction  shares  rose  2  to  86.  Outside  these, 
Havana  bonds  are  lower,  and  Cape  Electric  Trams  went  back  a 
little.  Brisbane  Trams,  however,  have  spurted,  and  the  Ordinary 
shares  are  5s.  higher,  the  4}  per  cent.  Debenture  stock  also  im- 
proving a  point.  Calcutta  Trams  Preference  shares  and  the  Deben- 
ture stock  have  improved.  Buenos  Ayres  Port  and  City  Tramways 
6  per  cent.  First  Debenture  stock  fell  from  86  to  72,  business  being1 
marked  at  70  early  this  week. 

Most  of  the  active  Manufacturing  shares  are  on  the  up  grade. 
The  feature  is  the  activity  of  British  Westinghouse  Preference. 
These  £2  shares  have  further  spurted  to  26s.  3d.,  a  gain  on  the 
week  of  -fy.  The  4  per  cent.  Debenture  stock  gained  3,  the  Prior 
Lien  Debenture  at  103}  is  2  up.  The  reason  of  the  buying  is 
ascribed  to  knowledge  of  the  excellent  business  which  the  com- 
pany has  in  hand.  There  is  talk  of  a  possible  dividend  on  the 
Preference  shares  in  the  near  future — a8  to  which,  however,  rumour 
is  unable  to  speak  with  any  certainty.  Brush  4 }  per  cent.  Deben- 
ture rose  to  41,  a  gain  of  2}  points.  On  the  other  hand,  the  Pre- 
ference are  0  to  \.  There  has  been  a  substantial  seller  of  Edison 
and  Swan  4  per  cent.  Debenture  stock  in  the  market,  and  although 
the  only  quotable  change  is  a  fall  of  1  in  the  price,  it  is  possible 
that  a  bid  at  the  lower  level  (54)  might  attract  the  stock  which 
has  been  on  offer,  but  which  may,  of  course,  have  been  taken  before 
these  linys  appear  in  print.  Henleys  have  risen  10a.,  Callenders 
5s.,  and  both  companies'  Debenture  stocks  have  gained  a  point. 
British  Aluminiums  have  improved,  and  a  moderate  demand 
sufficed  to  put  up  the  price  of  Crompton  Debenture  to  73,  a  rise  of 
4}  since  last  week.     Castner-Kellners  are  unchanged. 

Amongst  the  speculative  shares  to  attract  attention  have  been 
Marconis,  and  here  the  parent  shares  are  5s.  to  the  good,  while  the 
Preference  have  risen  -,V  Americans  have  jumped  to  22s.  6d.,  and 
Canadians  touched  lis.,  reverting  later  to  9s.  9d.  The  rise  is 
attributed  to  buying  orders  from  the  United  States,  and  that  there 
was,  at  all  events,  some  demand  from  the  other  side  is  certain 
enough.  The  investment  stocks  and  shares  in  the  Telegraph  and 
Telephone  group  have  mostly  improved  with  the  rest  of  the 
markets.  Globe  Ordinary  and  Preference  are  both  5s.  higher.  On 
the  other  hand,  Monte  Video  Telephones  are  dull,  and  West  India 
and  Panama  Telegraphs,  after  their  sharp  SDurt,  reacted  2}. 
Indo-European  Telegraphs  are  10s.  lower,  and  Direct  United  States 
Cable  shares  lost  \.  The  terrible  disaster  in  Japan,  while  it  shook 
the  prices  of  securities  connected  with  the  Government  and 
municipalities,  had  no  particular  effect  upon  the  quotations  of 
cable  descriptions. 


MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday.  January  21st 


Quotations  supplied  by— 


CHEMICALS.  Ac. 

Latest 
Price. 

Fortnight's 
(no.  or  Deo. 

a  Acid,  Hydrochlono 

per  cwl, 

6/- 

a     „     Nitrio  ..        

M 

22/. 

, 

per  lb. 

8d. 

per  cwt. 

6/6 

«  Ammoniac  8a]        

42/- 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£8010 

M 

£6  o 

a  Bisulphide  of  Carbon 

N 

£18 

M 

£17  10 

„ 

in  10 

tl 

£29  10 

a       I,      White  Sugar 

.. 

£28 

.. 

£32 

per  gal, 

2/6 

a  Potassium,  Bichromate,  in  caskB 

per  lb. 

Hid. 

# 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

per  lb. 

Bad. 

4}d. 

a        ii       Perchlorate 

a  Potassium,  Cyanide  (98/100  %) . . 

,. 

7id. 

(for  mining  purposes  only) 

per  cwt, 

M»/- 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers      .. 

n 

£H10 

a        ii        Recovered 

M 

£6  10 

. 

.. 

£6 

. 

a  Soda,  Caustio  (white  70/72  %)   . . 

„ 

£10  6 

# 

per  lb. 

Bgd. 

# 

per  ton 

£8  6 

. 

a  Sodium  Bichromate,  oasks 

per  lb. 

M. 

• 

METALS,  4.C. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£90 

6           „           Wire,  in   ton  lots  ) 

(i  toHb.w.a.)! 

ii 

£110  IS  4 

b           ,,           Sheet,  In  ton  lots   . . 

£112 

p  Babbitt's  metal  ingots     . .        , . 

£60  to  £221 

c  Brass  (rolled  metal  2*  to  12*  basis) 

per  lb, 

7gd. 

Id.  dec. 

c      ii     Tube  (brazed) 

M 

:i'd. 

id.  'lee. 

c      1,         ii     (solid  drawn)           . . 

M 

8$d. 

Jd.  dec. 

M 

74d. 

id,  dec. 

c  Copper  Tubes  (brazed)     . . 

„ 

10id. 

Jd.  dec. 

c       ii          ,,      (solid  drawn) 

„ 

lola. 

id.  dec. 

g       „       BarB  (best  selected) 

per  ton 

£81 

£ldec. 

M 

£81 

£2  dec. 

M 

£81 

£2  dec. 

d       H       (Electrolytic)  Bars 

M 

£G«  10 

£2  dec. 

d                            „             Sheets 

n 

£84  10 

£2  dec. 

d       ,,                 m           Rods 

N 

£72 

£2  dee. 

d      „               •„           H.C.  Wire 

per  lb. 

8Jd. 

id.  dec. 

H 

4/6 

H 

4/- 

n  German  Silver  Wire        .. 

M 

1/10 

M 

7/- 

b  India-rubber,  Para  fine  . . 

n 

8/1 

id.'dec. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

60/8A 

7}d.  inc. 

.„    Wire,  galv.  No.  8,  P.O.  qual. 

M 

£14" 

£20  10 

£1  10  inc. 

m  Manganin  Wire  No.  28  .. 

per  lb. 

b/6 

per  bot, 

£7  10 

c  Mioa  (in  original  oaseB)  small  . . 

per  lb. 

6d.  to  8s. 

.. 

e      „                „            „      medium 

M 

B/6  to  6/- 

.. 

e     ,,               ,,           ii      large   .. 

M 

7/6  to  11/- 

,# 

o  Nickel,  sheet,  wire,  &c 

,, 

8/6  to  4/6  nom 

p  PhOBphor  Bronze,  plain  castings 

M 

1/1  to  1/8} 

p         „            H    rolled  bars  &  rods 

N 

1/03  to  1/9 
1/24  to  1/51 

.. 

p         „           „  rolled  strip  &  sheet 

„ 

., 

per  or., 

186/- 

d  Billoium  Bronze  Wire      ..        .. 

per  lb. 

lOJd. 

id.  dec. 

r  Steel,  Magnet,  in  barB      ..        .. 

per  ton 

£66 

g  Tin,  Blook  (English) 

.. 

£174  to  £175 

£4  lb'inc. 

n    „     Wire,  Nos.  1  to  16    .. 

per  lb. 

2/6 

p  White  Anti-friction  Metals 

pi r ton 

£44  to  £194 

k  Zino,  8b  't  ( Vleillc  Montagne  bnd.) 

!h 

£25  12  6 

a  G.  Boor  &  Co, 

b  The  British  Aluminium  Co.,  Ltd, 
c  ThoB.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co, 
e  F.  Wiggins  &  Sons, 
/India-Rubber,   Gntta-Percha    and 
Telegraph  Works  Co.,  Ltd, 

f  James  &  Bhakspeare, 
Edward  Till  A  Co, 


/  Boiling  4  Lowe. 

A  Morris  Ashby,  Ltd. 

I  Richard  Johneon  &  Nephew,  Ltd, 

m  W,  T.  Glover  &  Co.,  Ltd. 

o  P,  Ormiston  A  Bone 

o  Johnson,  Maltbey  &  Co,,  Ltd. 

P 

r  W,  F,  Donnli4  00. 


Yorkshire  (West  Riding;)  Electric  Tramways  Co., 

Ltd.— The  directors'  report  for  1913state8(accordingtothe/'i"""""/ 
Tvmei)  that  the  operations,  after  providing  for  all  expenses, 
including  repairs,  maintenance  and  debenture  interest,  resulted  in 
a  net  income  of  £27,312,  which  has  been  appropriated  as  follows  : 
— Dividend  of  4  per  cent,  per  annum,  less  income-tax,  on  the  6  per 
cent,  cumulative  preference  shares,  £8,712  ;  depreciation,  renewals, 
reserve  fund  in  lieu  of  accident  insurance  and  general  reserve  fund 
accounts,  £7,090  ;  written  off  preliminary  expenses  account,  £5,988  ; 
carried  forward,  £6,621.  The  number  of  passengers  carried  during 
the  past  year  amounted  to  10,900,263,  and  the  miles  run  to 
1,787,829,  as  against  9,787,444  and  1,773,218  respectively  for  the 
previous  year. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.- HOME. 


Bath  Trunin,  Prof.  Ord 

Do.    6  %  Pref 

Do.    44%  Dob 

Brit.  Eleo.  True,  6  %  Pref. 
Do.        Do.  Deferred 

Do.  6  %  Cum.  Pr'f. 

7%  Non-Cum.  Pr'f. 
6%Perp.  Deb.     .. 
44  %  2nd  Deb. 
Central  London  Railway,  Ord. .. 
Qtd.  Assented 

Pref 

Qtd.  Assented 

Def 

Qtd.  Assented 

4  %  Deb 

City  &  8  London,  6%  Pref.,  1991 
Do.        Do.  1896      .. 

Do.        Do.  1901      .. 

Do.        Do.  Ib03      .. 

Do.    4  %  Dob 

Hastings  Trams,  6%  Pref. 

Do.    *\  %  Deb 

Ielo  of  Tharet  Trams,  6  %  Pref. 

Do.    4%1'eb 

Lancashire  United,  5  %  Deb,    . . 
London  and  Suburban,  Ord. 
Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    4}  %  1st  Deb.  . . 


Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do, 

Do. 
Do. 


Dividends 
for 


Closing 
Quotations 
Jan.  20th. 


8-   b 

70  —  76 
12  —  14 
4J—    6 


J-     1 

6  —  71 
2—24 
1  —  76 

7  —  81 


Rise 

Present ' 

+  or 

Yield 

Fall 

p.o. 

£  s.  d. 

Nil 

6  13    4 

6    0    0 

+'i 

6  ii  io 

6    9     1 

6    6    6 

-1 

E  14     0 

4  1!)    9 

+  1 

4  14     3 

6    6    8 

■11 

4  14     8 

8     1     7 

+  1 

4  18    « 

4    2    6 

6    2    0 

6    2    0 

6    3     1 

6    5    0 

-1 

4    9    0 

8    0    0 

6    6    9 

6    0    0 

6    6     8 

6    8    6 

-A 

7    5    6 

6  17    0 

London  Eleo.  Railways,  4  %  Dob. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Consul.  . . 

Do.    Hurplus  Lands 

Do.     8i  %  Dob 

Do.     8*  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.     4  %  Deb 

Do.    4  %  Prior  Lien 

Do.     4A%  First  Prof 

Do.    84%Gtd 

Metro.  Elec.  Trams,  44  %  Deb. 

Do.    6  %  Deb 

Potierien,  Ord 

Ho.    f>  %  Pr-f 

D-.    4*%  Deb 

South  Metro.  Trams,  6%  Pref. 

Do.     4  %  Deb 

Underground  Eleo.  Railways  . . 

Do     "A"  .. 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.     44  %  Bonds 

Do      6  %  Ino    imo 
Yorkshire  (West  Riding).  Ord. .. 

Do.     6%  Pref 

Do.    44%  Deb 


IO0 
100 

lim 
100 


too 
too 
100 
100 
100 
100 
1 


100 

10 

li- 
ma 

llll) 

100 


DiTidandi 

(or 


a 

Nil 


Cloning 
Quotation! 
Jan  nth. 


("J  -  in 

4SJ—  4i;i 
B8  -  60 
83  —  86 
B0  —  BS 
77  —  79 
81J-  824, 
186  —1.9 

90  —  (,2 

91  —  96 
81—88 
75  —  77 

Hi    -84    id 


8-     I 

66  —  711 
84-     81 


113  -115 

9s  -  mo 
934-  944 

A-         !»* 

34—    4 
79  —  84 


Rum    Preaont 

Kail 


♦    4 


+A 


£  t.  d. 

4  7  11 

b  1    a 

4  118 

4  2     4 

4  6     4 

4  8    9 


4     7  0 

4  8  4 

5  8  6 

4  11  1 

6  7  2 

6  12  0 

7  5  6 
6    8  6 

8  0  0 
6  14  4 

Nil 
Nil 

5  4  2 
4  10  0 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do      6  %  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  H.  &  Trams,  Pref, 

Do.    44%  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traction,  Light  and  I 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 

B  Columbia  Elec.  Rly.,  Def.    . . 

Do.     Pref.  Ord 

Do.    5%  Pref. 

Do.    4*  %  1st  Mort.  Deb. 

Do.    4|  %  Vancouver  Deb.    . . 

Do.    44%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Eleo.  Trams   ..        ,. 

Do.    5%  A  Deb 

Do.    6%BDeb 


6 

FA 

ft* 

6 

54, 

64 

100 

4 

4 

100 

44 

44 

100 

b 

6 

100 

5 

6 

10 

6 

6 

100 

44 

44 

100 

b 

6 

$100 

6 

6t 

5 

8 

8 

6 

5 

5 

100 

*i 

8 

100 

K 

100 

6 

6 

100 

5 

6 

40 

44 

44 

100 

44 

44 

100 

■tj 

1 

5 

74 

5 

5 

6 

100 

44 

44 

1 

ft 

5 

5 

6+ 

5 

100 

4 

4 

100 

6 

5 

$1000 

1 

5 
Nil 

5 

100 

5 

6 

100 

3 

4|-  5 

6  10    0 

43t>-  4" 
89  -  91 

6    3  11 

4    8    0 

9rl    —    98 

4  11  10 

974—  994 

5     0    6 

102  — 1C5 

+  2 

4  15    3 

11  —  114 

5    4    4 

92  —  94 

4  15    9 

95  —  98 

5    2    0 

85  —  87 

+  2 

6  17  11 

78-   84 

+   } 

4  18    6 

4|-    6| 

4  13    0 

97  —100 

+  1 

4  10    0 

106  —110 

+  7 

7    6    6 

103  —107 

+  4 

5  12    2 

99  -113  xd 

+  1 

4  17    0 

98  -101 

4    9     1 

94  —  98  xd 

4  12    0 

91  —  94 

4  10    5 

6—64 

5  i5    5 

*if-     fft 
96  —  1-9 

+  l1B 

4  16     7 

+  1 

4  11     0 

19 23 

6i-    4 

-ift, 

6  19    0 

4  10  11 

91  -  96 

4    3    4 

88  —  92 

5    8    8 

934-  974  xd 

5    2    6 

0  -    A 

Nil 

85  —  90 

6  11     1 

10  —  20 

Nil 

La  Plata  Elec.  Trams,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.     6  %  Pref 

Do.    5  %  Deb 

Madras  Elec.  Tr.,6%  Cnm.Pref. 
Elec.  Tr.  (moi),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds     . . 

Do.    6%  Bonds 

Para  Elec.  hlys.  &  Lt.,  Ord, 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  I 
6  %  Bonds ) 
6  %  Mort.  Bonds 
Sao  Paulo  Tram.,  Lt.  and  P.  [ 
5  %  1st  Deb.  [ 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  °/p  Deb. 
Un.  Eleo.  T'ams  Monte  Video  .. 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

4?d. 

6 

1 

6 

ftt 

1 

« 

« 

100 

6 

5 

6 

6 

6 

100 

5 

5 

100 

5 

6 

$10O0 

5 

5 

$100 

7 

7 

fl 

6 

100 

6 

6 

5 

10 

Kit 

6 

6 

6 

100 

5 

5 

1 

54 

5 

6 

6 

100 

44 

44 

5 

6 

100 

5 

6 

$500 

6 

5 

10 

5 

6 

100 

5 

5 

5 

7 

7 

6 

6 

6 

100 

ft 

6 

100 

44 

44 

14-11 

«-  1A 

91  —  96 
4i-  5i 
91  -101 
79  —  82 
964-  984 
67  —  71 
731—  774 
75  —  79 


934-  954 
1*-  II 
5—54 

944—  964 

974—  994 
89  —  91 
96  —  99 
8fi  —  90 
£8  —100 
43-  41 

*i-  54 
934—  9t  4 
95  —  97 


+  J 


6  0  0 

4  7  3 
6  10 

5  4  2 

6  14  3 

4  19  0 
6  2  0 

5  1  6 

6  9  0 

7  11  II 
9  1  10 
6  9  9 

4  6 


1 
6 

4  13  3 

5  0  6 

5  10  0 

6  1  0 

5  11  1 

5  0  0 

7  3  7 

5  17  1 

6  3  8 
4  12  9 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.-HOME. 


Bournemouth  &  Poole,  Ord, 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44%  Deb.  Stock  .. 
Brompton  &  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Oentral    Electric  Supply,  4  %\ 

Guar.  Deb.  ] 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.    "  City     Undertaking  "  ) 
44  %  Cum.  Pref.  I 

Do.    Do.    4%  Deb 

Chelsea,  Ord 

Do.    44  %  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    5%  Dob 

Do.    44  %  Seoond  Deb. 
County  01  London,  Ord.  ..        . 

Do.    6%  Pref 

Do.    44%Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref.    .. 

Do.    6  %  Non-Cum.  Pref.       . . 

Do.    44  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    6%  Cum.  Prof 

Do.    44%  First  Deb 


10 

6 

61 

10 

44 

44 

10 

« 

6 

Stock 

44 

44 

S 

10 

9+ 

6 

7 

7 

100 

4 

4 

6 

5 

6+ 

6 

44 

44 

6 

44 

44 

100 

4 

4 

6 

5 

4t 

Stock 

44 

44 

10 

9 

fit 

10 

6 

fi 

Stock 

5 

5 

100 

44 

44 

10 

6 

6t 

10 

6 

fi 

Stock 

a 

44* 

Stock 

£3 

6 

6 

fi 

6 

100 

44 

44 

5 

fl 

fi 

6 

5 

6 

100 

41 

44 

9  —  10 
84-    94 

10  —  104 

93  —  96 
81—  9i 
8i-    8§ 

90  —  93 
44—  6 
4—44 
3i-     4 

90  —  92 
48-      ** 

95  -   98 

164-  "4 


IS 


14 


115  —119 
97.V  -  99.1 
Hi  12i 
11*      12 

101  —103 
98      101 

H~  4" 

14-  14 

f  0  -  63  xd 

43-  q 

4|—     4| 
87  —  89  xd 


4  14    9 

6    0    0 

5  14    3 

4  13    9 

5    8    1 

4    0    0 

4    6    0 

6    0    0 

5    0    0 

5  12    6 

4    8    0 

4  17    7 

4  11     9 

5    2  10 

4    5    9 

•+1 

4    4     0 

4  10    6 

4  18    0 

5    0    0 

4    7    5 

4    9     1 

Nil 

7    6    5 

+1 

5    8    5 

6    3     1 

5    2    7 

5    12 

Hove 

Kensington  &  Knightsbridge.Ord. 

Do      4  %  Deb 

Kent  Elec.  Power,  41  %  Deb.    . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  First  Mort.  Deb.     .. 
Metropolitan  

Do.    44  %  Cum.  Pref 

Do.     44  %  First  Mort.  Deb.    . . 

Do.     34  %  Mort   Deb 

North  Metropolitan  Power  Sup-  ] 

ply,  5  %  Mortgages  (Red.)  | 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford  

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    34  %  Deb 

South  London,  Ord. 

Do.    6  %  First  Mort.  Deb.     . . 
South  Metropolitan,  7  %  Pref.  .. 

Do.    44  %  First  Deb.  Stock    . . 
Urban,  Ord.  

Do.    5  %  Cum  Pref 

Do.     44  %  First  Mort.  Deb.    . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


Stock 

Stock 

3 

6 

Stock 

6 

5 

Stock 

Stock 

100 


8|-    9J 

7a-  gj 

-  t 

90  -  92 

74  —  78  xd 

ii-    18 
41-    6J 

90  —  93 

3*-    83 
4«-    4 

96  —  99 

80-83 

+  1 

00-103 

91-  104 
6-64 
84-  9 
«8-  7J 
.-J  85 
ii-  1 
97  -  100 
'A-    Ijj 


84        SI 
8»-     9 

i-    6Jxd    +A 


+  1 


*  Unless  otherwise  stated,  all  shares  are  fully  paid.       t  Interim  Dividend.        !  3s.  Cash  and  2%  in  Funded  Carta. 


4  17  a 

4  19  8 

7  0 

6  15  6 

4  12  1 

5  14  S 
4  6  3 

6  3  3 
4  14  9 
4  10  10 


4  17  1 

5  14  3 
5  7  8 

5  11  I 

4  13  3 

4  2  4 

6  15  4 


5  0  0 

6  3  6 
6  11  1 
4  5  10 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Gmimrud.) 


ELECTRICITY    SUPPLY    AND    POWER- COLONIAL    AND    FOREIGN. 


Btook 

Dividends 

Share. 

for 

5 

6 

6t 

6 

n 

6t 

5 

6 

5 

100 

6 

6 

s  00 

7 

8 

8100 
1 

7 
6 

7 

100 

6 

6 

100 

6 

6 

100 

6 

6 

$600 

5 

6 

10/- 

Nil 

1 

6 

Ht 

8600 

6 

6 

6 

Nil 

100 

6 

6 

« 

6 

8100 

4 

4t 

8100 

1 

7 

6 

6 

100 

6 

6 

Closing 
Quotations 
Jan.  20th. 


Rise 

Present 

+  or 

Yield 

Fall 

p.o. 

6  11    7 

6    8    0 

+  A 

4  16    6 

6     0     8 

-12 

7    6  10 

6  12  11 

7  13    0 

6    7.    6 

6  13    4 

6    6    6 

6     18 

Nil 

11    6    8 

4  17    6 

4  16    0 

+a 

7    7    1 

+2 

+8 

9    4    2 

6    9  10 

8    14 

Dividends 
for 


Closing 
Quotations 
Jan. 20th. 


Rise 
+  or 
Fall 


Adelaid. ,  6  %  Pref 

Calcutta,  Ord 

Do     5  %  Pref 

Calgary  Power.  1st  Mort.  lids.  . . 
Canadian  G»n.  El,  Com 

Do.    7  %  Pref 

Cordoba  Lt.,  Powo-andT.,  Ord. 

Do.    6  %  Deb 

Elec.  Lt.  and  P.  of  Coohabamba, ) 

6  %  Eonds ) 

Elec.  Supply  Viotoria,  6  %  1st) 

Mort.  Deb.  I 

Elec.    Dev.    Ontario,    6   %    1st ) 

Mort.  Bends  I 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  5  %  G.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 

Do.    6  %  2nd  Mort.  Bonds    . . 


54-  69 
72-  71 
4'?-  6A 
88j—  90J 
104"  1(9 
119  -124 

A-    a 

91  —  93 
88  —  90 
91  —  111 
93J-  95$ 


-102* 

it-  ii 

101  —104 
64-68 
41  —  44 
72  —  76 
78  —  77 
58  —  62 


Monterey  Rly.,  Light  &  Power,  ( 

6  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal,  1 

6%  1st  Mort.  Bonds  ) 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6  %  Deb.  Stook 
Roy.  Eleo.  Co.,  Montreal,  4)  %  \ 
1st  Mort.  Deb.  J 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  iBt  Mort.  Bonds 

Do.    4$  %  Per.  Deb 

Toronto  Power,  41  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  B  %  1 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  1 
1st  Mort.  6  %  Gold  J 


100 
8100 
8500 
Stock 
Do. 
Do. 

100 

8100 
8500 
Stock 

Do. 

100 


61  —  50 
219  -225 

10  —  SO 
207  -217 
101  -106 

93  -100 

99  —101 
186  -141 
1034— 105*,  xd 

9B  —  98 

95  —  98 

87  —  89 
108  —106 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6%li    f 

Babcock  &  Wilcox 

Do.     Pre  f 

British  Aluminium,  Ord. 

Do.    6  %  <  um.  Pref 

Do.    6  %  Prior  Liens  Debs.  . . 

Do.     Deb.  Stk 

B.I.  A  Helsl'V  Cables 

Do.    Fief.  

Do.     Deb 

British  Thomson-Houston,  Deb, 
British  Wcstinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

BruBh,  7%  Pref 

Do.     5  ';<  Prior  Lien  Deb. 

)  u      '.■  %Deb 

Dc.     i '  %  Second  Deb, 
Callenu    i  'i  Cable 

Do.    Pref 

Do.    Deb 

CaKtner-Kellner 

Do.    Deb 


1 

7 

1 

6 

A 

1 

1R 

14+ 

1 

6 

6 

1 

1 

6 

6 

100 

6 

6 

100 

B 

B 

6 

10 

8+ 

6 

6 

6 

100 

47 

a 

100 

4* 

2 

Nil 

100 

4 

4 

100 

6 

6 

1 

2 

Nil 

100 

5 

6 

100 

4* 

47 

100 

4} 

4 

5 

15 

6? 

6 

6 

6 

100 

4* 

*i 

1 

20 

22* 

100 

44 

4*. 

2'S-    3 A 
1A-    ift 

*$=  Ji 

9a  —  96 
86  —  89 

8J-    9J 

61-  »i 
99  -102 
92  —  95 

U-     IS 
67  —  70 
102  —105 
2/-  -8/- 
8/-  -8/6 

0-  i 
75  —  80 
39  —  43 
23  —  27 
103-  11J 

4ig-y* 

96  —  99 

m-  m 

104  —107 


8  12    4 

8    0    0 

6    4    6 

4    8    6 

+A 

6  12    6 

41 

5    4    0 

+  »*. 

B  12    4 

5    8    1 

4  16    0 

4    8    3 

4  14    9 

+A 

Nil 

+  8 

5  14     4 

+  2 

5  14     6 

Nil 

Nil 

-* 

Nil 

6    5    0 

+  21 

10    9    4 

16  13    4 

+  i 

6  10    4 

4  18    9 

+  1 

4  11     0 

4    4     1 

Crompton  &  Co.,  Deb,  '  . . 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid    . . 

Do.    4  %  Deb 

Do.  6  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord.         ..        .. 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans  &   Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref. 


100 

6 

6 

1 

Nil 

1 

6 

fi 

6 

Nil 

6 

Nil 

100 

4 

1 

100 

1 

B 
B 

6 

1 

7 

7 

10 

7 

7 

100 

5 

6 

10 

K 

6 

100 

4 

4 

6 

IS 

10+ 

6 

41 

** 

100 

4*. 

*i 

10 

1*1 

l\ 

10 

B 

6 

12 

20 

6+ 

100 

4 

4 

100 

4 

4 

100 

1-  u 


4- 


94 
101 


-102 

-  12 

-  91 

-  39 

-  98 


+  4J     6  18    4 
*2    a 


+  4 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph  .. 

Do.     B  %  Deb.  Red 

American  Telep.  A  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def. 


Anglo  -  Portuguese    Tel.,    5    %  \ 
Mort.  Deb. J 

Chili  Telephone 

Commercial  Cable,  Stlg.  4  %  Deb. 
Cuba  Telegraph 

Do.     10%  Pref.  .. 
Direct  Spanish  Telegraph,  Ord. 

Do.     10%  Cum.  Pref    .. 
Direct  United  States  Cable 
Direct    W.  India  Cable,  4*.  %) 
Reg.  Deb. J 
Eastern  Telegraph,  Ord.  8tock 

Do.    8*  %  Pref.  Stock 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.     4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo  European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4%  Cum.  Pref 


10 

44 

41 

Stock 

B 

5 

8100 

8 

8 

8K00 

4 

4 

Stock 

8 

8 

Do. 

6 

6 

Do. 

30/- 

100 

B 

6 

6 

R 

Stock 

4 

4 

10 

« 

«t 

10 

10 

10 

B 

4 

4 

6 

10 

10 

4 

4t 

100 

44 

44 

Stock 

7 

7 

Do. 

81 

31 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

8 

6+ 

10 

B 

6 

10 

20 

6+ 

26 

13 

6t 

8100 

6 

6 

8100 

4 

4 

6i-    61 

6  18    4 

98  -  96 

5    4    0 

125  —128 

+  1 

6    5    0 

88  —  91 

+  1 

4    8    0 

62  —  65  xd 

4  12    4 

1081-1043  xd 

6  14    2 

281-  28g 

+  i 

6    7    0 

ioa  —104 

4  16    2 

7i-    74  xd 

+A 

6    6    8 

78  -  80 

+  4 

5    0    0 

8-9 

6  13    4 

141-  164 

6    9    0 

(51-    7} 

5  6    8 

6  18    0 

6J-    65 

6  18    6 

96  —98  xd 

4  11  10 

125  — 128  xd 

+  i 

6    9    8 

744-  761  xd 

4  11     4 

94  —  96 

4    8    4 

12  —  121  xd 

+  4 

6  12    0 

94  —  96 

4     3    4 

11  —  111 

+  i 

B     4     4 

12  —  12* 

+  i 

4  16    0 

81  —  88 

6     1     2 

561—  684 

-4 

B  11     2 

77  —  81 

6    3    6 

66  —  70 

6  14    4 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref. . . 
Monte  Video  Telephone,  Ord.  .. 

Do.    6%  Pref 

New  York  Telep.,  4*%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6  %  Cum.  Pref 

Do.    4  %  Red.  Deb 

Paciflo  and  European  Tel.,  4%  I 
Guar.  Debs,   f 

Reuter's         

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  41  %  1 
Deb.  Red.  j 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America    .. 

Do.    4  %   Debs.,   1  to  1,600) 

guar,  by  Braz.  Sub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 


Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  41  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

6 

6 

1 

B 

B 

100 

44 

44 

1 

10 

KH 

1 

« 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

lot 

Cert. 

6 

6 

Stock 

44 

44 

5 

fi 

6t 

6 

5 

6 

24 

24 

100 

4 

4 

10 

li 

1ft 

10 

6 

10 

8 

6 

100 

6 

6 

10 

7t 

7 

Stock 

4 

4 

81010 

«4 

44 

99  -100 
IS-    2 
IjV-    1A 
864-  881 

96  —  98 


961-  974 

1A-  1A 

94-97 

21-  28 
9j—  10+ 
9—91 
96  —  98 
Wg-  184 

91  -  93 

92  —  96 


+  j 


+  4 


+  4 


*  Unless  otherwise  stated  all  Bhares  are  fully  paid 


t  Interim  dividend. 


a  Paid  in  deferred  interest  warrants. 


Bank  rate  of  Discount  41  per  cent.,  January  8th,  1914. 


A  Great  Russian  Enterprise.— The    St.    Petersburg 

Electrio  Ltebting  Co.  of  1886,  in  which  German  capital  is  largely 
interested,  has  now  become  the  largest  supply  undertaking  in 
Russia,  a'thnueh  its  scope  of  activity  is  not  limited  to  the  capital. 
Formed  in  1886  and  keeping  that  year  as  part  of  its  title,  the  com- 
pany has  gradually  raised  its  capital  to  £3,100.000  in  ordinary 
shares  and  £900,000  in  preference  shares,  and  a  further  issue 
of  £1,000,000  in  ordinary  shares  is  now  being  made,  which  wi  1 
increase  the  total  to  £5.000,000.  Tr>e  proceeds  of  the  present 
issue,  which  has  been  offered  in  Germany  at  tb«  price  of  V  ~  p9r 
cent,  or  110  per  cent.,  including  the  stamp  tax,  ar»  to  be  devoted 
to  the  extinction  of  the  bank  debt,  which  amounted  to  £800,000 
at  the  date  of  the  last  annual  report,  and  to  the  development  of 
existing  interests  in  Sosnowice,  Bogorodzk,  and  the  suburbs  of  St. 
Petersburg.  Having  already  furnished  a  supply  in  certain  locali- 
ties outside  St.  Petersburg,  the  company  in  1912  obtained  a  con- 


cession for  supply  in  other  outside  distriots,  but  owing  to  the 
difference  between  the  concessions  it  was  deemed  essential  to  form 
the  St.  Petersburg  EleoTio  Power  Transmission  Co.  to  deal  with 
these  areas,  and  to  take  over  the  parent  company's  system  for 
serving  them.  It  is  intended  to  provide  a  separate  power  station 
for  the  transmission  oompany  in  the  course  of  time.  The  station 
at  Brgorodzk,  which  is  to  have  an  initial  capacity  of  25,000  H.P., 
is  in  course  of  construction  and  equipment  for  the  supply  of 
that  district  and  also  for  transmission  to  Moscow,  where  the 
electrical  energy  will  serve  as  an  addition  to  the  output  of  the 
St.  Petersburg  company's  station  in  Moscow.  In  the  case  of 
Sosnowice  the  parent  company  has  a  local  supply  company  which 
has  a  capital  of  £400,000,  and  which  finds  a  sphere  of  activity  in 
that  industrial  district  and  the  adjoining  one  of  Dombrova.  The 
dividend  paid  by  the  St.  Petersburg  company  was  8  per  cent,  on 
the  ordinary  capital  in  1912,  as  against  7}  per  cent,  in  1911. 
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EXPORTS    AND    IMPORTS    OP    ELECTRICAL    GOODS    DURING    DECEMBER,    1913. 


The  December  returns  of  eleotrioal  export  and  import  business, 
which  bring  to  a  conclusion  a  record  year's  trade,  huiFit  iih  regards 
the  exporta  by  comparison  with  the  previous  month's  huge  total, 
the  bulk  of  whioh  represented  telegraphic  material.  Thus,  the 
December  exports  were  valued  at  4519,649  as  compared  with 
£1,135, '100  in  November  ;  excluding  telegraphic  exports,  hovvevi  r, 
the  tot-ils  were  4897,848  and  £406,778  respectively,  showing  a 
decline,  in  general  business  for  the  month,  but  still  a.  not  uusatis- 
faotory  total. 

The   imports  for  the  month  amounted  to  6294  XH — the  highest 
total  for  any  month  during  1913 — whioh  compares  with  £268,987 

Registered  Exports  of  British  and  Irish 


in     November      tin-    n    erports    also    reached    a    high  I'vel,  489,841 
being  some  £5,000  in  advum  <■  of  thl  previous  month's  total. 
Almost  without  exception  the  van.  •   I 

show    decreases,     including,    of    cm,  ,-,  y    deficit    b 

graphic  exports,  some  430,000  In  oablM  and  £16,000  In  machinery 
exports;  while  M  regards  tin-  impirts,  machinery  and  telegraphic 
and  telephonic  imports,  among  others,  show  a  considerable  advance 
mi  the   previous  month. 

Of  tho  various  purchasing  centre*  Aden,  credited  witt.   • 
worth  of  telegraphic  cable,  achieves  fleeting  notoriety,  butaniongnt 
our   more   stable   onetomera      with     whom    satisfactory    business 
resulted,  were  India,  Victoria,  Japan,  Argentina,  &c. 

Electrical  Goods  from  the  United  Kingdom. 


Destination  of  sxportB  and  country  ootnlgning 
Import!. 


Russia,  Sweden,  Norway  and  Denmark 

Germany  

Netherlands,  Java  and  Dutch  Indies 

Belgium  , 

France 

Portugal  

Spain,  Canary  Isles  and  Spanish  N.  Afrioa... 
Switzerland,  Italy  and  Austria-Hungary  ... 

Greece,  Roumania  and  Turkey         

Channel  Isles, Gibraltar,  Malta  and  Cyprus... 

U.S.A..  Philippines  and  Cuba  

Canada  and  Newfoundland 

British  West  Indies  and  British  Guiana 

Mexico  and  Central  America  

Peru  and  Uruguay      

Chile      

Brazil 

Argentina         ...         ...         ...         ... 

Colombia,  Venezuela,  Ecuador  sni  Bolivia... 

Egypt,  Tunis  and  Morocco 

British  West  Africa 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope     

Natal     

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar  ... 


China  and  Siam 
Japan  and  Korea 

India     

Ceylon  ...         ... 

Straits    Settlements, 

and  Sarawak 
Hong  Kong 


Fed.     Malay    States, 


West  Australia  

South  Australia  

Victoria 

New  South  Wales       

Queensland 

Tasmania 

New  Zealand  and  Fiji  Islands 
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439 

79 

61 
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36 
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2,253 
2,428 


253 

74 

1,181 

1,434 

1,064 

265 


520 
1,479 
4,429 

323 

799 
612 

442 

558 

2,935 

1,986 

67 

18 

1,511 


£ 

816 

2.549 

2,496 

431 

13 

82 
523 

26 
140 

32 

139 

1,500 
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463 

14 

1,113 

1,295 

2,242 

107 

1,160 

46 
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5,433 

4,103 

88 

463 
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65 

346 

633 

723 

15 
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98 
23 

18 

112 

26 

153 
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14 

1,267 
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7 

1,027 

1,587 

435 

46 

441 

12 
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59 
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19 
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7 
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18 
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39 

19 
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91 
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431 
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322 
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1,066 
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626 

1,554 

179 

467 

126. 

17 

75 

... 

313 

460 

213 

17,837 

13,208 

6,764 

£ 

356 
6 

129 


185 
10 


144 
2,696 


76 
43 
14 
601 
21 

68 

7 

7 

380 

405 

27 

3 


172 
390 
903 

47 

93 
499 
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558 
2,720 

428 
13 
35 

497 


3,572 
3,014 

914 
3,585 

872 

943 

3,324 

9,101 

98 

207 

2.500 

7,603 

15 

589 

2,511 

2,243 

12,084 

13,195 
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4,484 
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916 
22,949 
25  022 
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1,526 
327 

449 
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2,246 

6,351 
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346 
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2,223 
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29 
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65 

3,290 
2,48 


618 
558 


£ 
293 

12 
154 

25 
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252 


206 

295 

14 

10 

3 
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35 

1.139 

23 

211 
128 
199 
702 
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15 
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33 

66 
509 
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10 
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18 
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3 

2,746 
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360 

4 
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4,806 
1,692 

472 

121 


4,314 

8,397 

1.551 

405 

8,668 


£ 

1,605 

29 

414 

105 

10 

581 

321 

9 

453 

10,951 

405 
i,948 

50 

97, 

22 

8,305 


£ 

13,357 
9,299 
4,830 
6,081 
7,365 
2.635 
6,028 

10,325 
7,010 

11,465 

4,650 

20,369 

511 

1,669 

3,023 

12,769 


2,541  22,416 

4.392  32,484 

19  2,335 

840  4,028 


850 

3,545 

7,087 

1,745 

18,115 

1,400 

8,680 

65,647 

68,419 

398 

9,508 

49 

141 

5 

6.760 

2,031 

261 

412 
2b9 


2,937 

351 

2,646 


Total,  £     35,831     64,782  17,837  13,208    6,764    11,929    172,780  11,950    10,242  2,122    49,903  122,201 
Registered  Imports  Inlo  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


3,855 
41  437 
58,813 

2,549 

4,333 
2,462 

7,293 

9,163 

41.747 

24.554 

4,613 

318 

20.268 


519,549 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland  

Belgium  

France 

Switzerland     

Italy      

Austria-Hungary 

United  States ...         ...        ...         ... 


Total,  £ 


172 

25 

5,918 

27,237 

1,431 

4,962 

41 

176 

185 

728 

259 

6,390 

22 

930 

7,704 

261 

15,732 

10.709 

5 
1,637 


16 

586 


18,239 

10,856 

2,244 

381 

417 

4? 

2,679 

19P 

14 

8 

39 

323 

325 

265 
11,793 

24.241 

105 
3,735 

1,387 

1,389 

602 


84 


16,127 
60,338 

13,085' 
774 


1,051 
8,763 


28 
222 


211 


7,980 

10 

37 

60 

13,694 

»,887 



ll,227j 

174 
619 
1,300      3.843 
26         113 


261 
171 


322 
103 


9,671 
8,533 

4,764 
1,651 

20 
290 

38 
3.193 


,156 
.858 
.799 
.968 

,015 
956 
,433 


7,802  1102,096130,522  111,786    16,401        28,160 


Additional  imports  :  Spain,  electrical  goods,  £30,  machinery,  £90,  cirbans,  £446  ;  Canada,  electrical  goods,  £530.  machinery.  £ 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  Cnlted  Kingdom. 


93, 

20. 


'28 


Various  countries,  mainly  as  above 


13,233       891 


2,966 


12,307 


292 


1,487 


656 


32.347 


TOTAL  Expobts  :  £619,549 


Total  Re-Expobts  :  £32,347. 


Total  Imposts  :  £294,844. 


Note.—  The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  oolumnt.  Imports  are  oredited  to  the  country  whence  consigned,  whioh  is  not  necessarily 
the  country  of  origin. 
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ELECTRICAL    EXPORTS    AND 

IMPORTS     DURING      1913     AND     PREVIOUS 

YEARS. 


Fob  some  years  past  it  has  been  our  custom  in  January  to  place 
before  our  readers  a  graphic  summary  of  the  progress  of  British 
electrical  export  and  import  business  during  the  year  just  closed 
and  preceding  years.  "From  this  year's  curves,  of  which  the  first 
series  is  shown  in  fig  1,  it  will  be  seen  that  the  expirts  (heavy 
curve)  are  still  mounting  upwards,  but  the  general  business 
excluding  telegraphic  exports,  indicated  by  the  dot  and  dash  curve, 
while,  obviously  at  a  higher  average  level  than  in  1912,  shows  a 
tendency  to  fall  away. 

<p  Aotually  the  approximate  gross  values  of  the  exports  and  the 
valueu  of  telegraphic  material  included  therein,  during  the  five  years 
with  which  we  deal  graphically,  were  as  follows  : — 

1909,  Gross,  £3,650,000  Teleg.     £805,000 

1910  „       £5,700,000  „       £2,267,500 

1911  „       £4,600,000  „          £560,000 

1912  „       £6,300,000  „       £1.500,000 

1913  „       £7,568,200  „       £2,388,000 


best  that  can  be  said  of  it  in  1913  'is  that  it  shows  no  marked 
downward  movement,  while  aotually  representing  higher  values 
than  in  1912. 

The  curve  for  cable  exports,  on  the  other  hand,  shows  a  oon- 
tinuouB  falling  off  in  business  during  the  year. 

The  value  of  electrical  machinery  exported  reaohed  a  total  of 
over  £2,209,000,  being  a  monthly  average  of  £184,000;  cable 
valued  at  £968,000— exclusive,  of  course,  of  telegraphio  and  tele- 
phonic cable — was  exported  dnring  the  same  period,  or  a  monthly 
average  of  over  £80,000.  Together  with  telegraphic  material, 
machinery  aDd  oables  are  the  most  important  features  of  our  over- 
seas electrical  business,  and  may  be  compured  with  advantage  with 
the  leading  imports  into  this  country,  curves  for  which  are  shown 
in  fig.  3.  These  curves  show  no  marked  upward  or  downward 
tendency  during  the  year  in  the  three  seotions  dealt  with,  viz., 
electrical  machinery,  telegraphic  and  telephonic  material,  and 
lamps  and  parts,  although  machinery  imports  were  on  a  higher 
level,  and  the  two  latter  sections  at  a  much  lower  level  than  in  the 
preceding  year. 

Lamp  manufacturing  has,  of  course,  been  largely  taken  up  in 
this  country,  and  it  may  be  of  interest  to  record  that  our  own 
exports  of  lamps  and  parts  were  valued  at  £216,000  for  the  year, 
as  compared  with  total  imports  of  the  same  commodities  valued  at 
£313,000. 
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Fig.  1. 


The  lower  export  curve  (dot  and  dash)  is  exclusive  of  telegraphic  exports.    Value  in  thousands  of  £. 

Chart  showing  Monthly  Electrical  Exports  and  Imports  during  the  past  five  Years. 


The  gross  values  have  fluctuated  considerably,  yet,  if  we 
exclude  the  varying  telegraphic  exports,  the  general  export 
business  during  the  five  yt-ars  has  steadily  improved,  ae  shown  by 
the  monthly  averages  ruring  the  period  which  were: — 1909, 
£236  000;  1910,  £28^,000;  1911,  £336  500;  1912,  £400,000;  and 
1913,  £432  000.  At  the  same  time  telegraphic  business  reached  a 
higher  level  in  1913  than  during  previous  years. 

Turning  to  the  imports  curve,  it  will  be  seen  that  the  tendency 
is  upwards,  particularly  in  recent  months,  and  this  is  also  true  of 
the  re-exports. 

The  total  value  of  electrical  imports  for  the  12  months  of  1913 
shown  by  our  published  statistics,  was  £2,946,000,  or  a  monthly 
average  of  £245,000,  as  compared  with  £217,000  in  1912;  the 
electrical  re-exports  for  the  year  were  valued  at  over  £341,000 — a 
monthly  average  of  abont  £28,000. 

Fig.  2  shows  separately  the  curves  of  electrical  machinery  and 
cable  exports  for  five  years ;  our  overseas  trade  in  electrical 
machinery  has  been  steadily  progressive  for  some  years,  but  the 


Electrical  machinery  imports  totalled  £1,300,000,  and  telegraphic 
and  telephonic  imports  £  3 1 4,000  approximately,  during  the  1 2  months 

Purchasing  Countries  and  Importers  into  the  United 
Kingdom. 

Figs.  4,  5  and  6,  which  sh  >w  graphically  three  years'  business 
with  some  of  onr  principal  customers,  will  be  viewed  with  mixed 
feelings,  indioating.  as  they  do  on  the  whole,  an  unfavourable 
tendenoy  during  1913. 

Thus  in  fig  4,  the  curves  of  business  with  Canada,  Brazil  and 
Argentina  show  a  decided  falling  off  during  1913,  although  the 
year  started  exoellently,  and  the  monthly  average  was  probably 
as  good  as  that  obtaining  in  1912. 

The  onrions  kink  in  the  Argentinean  curve  may  be  noted,  when 
the  official  returns,  rightly  or  wrongly,  showed  a  month's  business 
amounting  to  only  a  few  hundreds  of  pounds.  Canada,  and  indeed 
other  countries,  have  suffered  from  a  monetary  itringenoy,  but 
Brazil  hat  never  been  a  very  stable  customer, 
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The  curves  Riven  in  fig.  B  relate  to  Australasian  and  S  mth 
African  experts  ;  in  both  cises  the  year  Htarteil  well,  hflt  the 
downward  tendency  can  bo  soon  at  the  oloM  o(  the  year.  On  tho 
average,  however,  business  during  1018  OSffipared  quite  favourably 
with  that  during  L913. 


Oermany,  pre-eminent  in  thl«  direction  In  the  past,  It  will  be 
■tea,  Miiowri  bo  tendenoy  to  Ini  r<  i  irltb  u>, 

the  trend  belag  generally  towardi  a  slight  falling  off,  if  any- 
thing. 

The   United  States,   however,  prhlofa   has    for  some  years   main- 
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Fig.  2. — Monthly  Exports  of  Electrical  Machinery  and  Electrical  Cable— other  than  Telegraphic  or  Telephomc 

Cable— during  the  past  Five  Years. 


1909  1910  1911 

Fig.  3.— Monthly  Imports  op  Electrical  Machinery,  Telegraphic  and  Telephonic  Material  and  Cable,  and 
Electric  Lamps  and  Parts,  during  the  past  Five  Years. 


Turning  to  fig.  6,  which  deals  with  our  business  in  the  Far  East, 
the  curve  for  Indian  trade  is  a  welcome  contrast  to  those  previously 
referred  to,  as  it  indicates  not  only  a  great  increa-e  in  exports  as 
oompared  with  1912,  but  also  a  decided  upward  tendency  during 
1913,  in  continuation  of  thit  shown  in  the  previous  years.  On  the 
other  hand,  our  Japanese  business  fell  away  during  the  year  to 
quite  small  dimensions,  as  compared  with  1912,  recovering  to  some 
extent  towards  the  end  ;  Chinese  trade,  whioh  has  been  somewhat 
lifeless  during  recent  years,  is  apparently  becoming  brisker,  the 
Deoember  total  being  particularly  encouraging. 


,a11  1912  1913 

Fig.  4.— Electrical  Exports  to  Canada,  Argentina 
and  Brazil,   1911-13. 

The  gross  value  of  electrical  business  with  the  countries 
mentioned  was  approximately  as  follows  during  the  year  :— India, 
£  1,769,000  ;  Australia  and  New  Zealand,  £1.283,000  :  Argentina, 
£558,000 ;  South  Africa,  £508,000  ;  Canada,  £392,000  ;  Brazil, 
£350,000  ;  Japan,  £309,000  ;  and  China,  £159,000. 

Our  last  set  of  curves,  fig.  7,  dealing  with  the  most  prominent 
foreign  importers  into  this  country,  will  be  viewed  with  interest. 


Upper  onrve  in- 
cludes New  Zealand, 
Austr.lnn  Slates 
and  Tasmania. 

Lower  curve  in- 
cludes Cape,  Natal, 
Transvaal  and 
Orange  River  pro- 
vinces &  Rhodesia. 


1911  1912  1913 

Fig.  5.— Electrical  Exports  to  Australasia  and 
S.  Africa,  1911-13. 

tained  a  steady  electrical  business  with  as,  has  during  1913  more 
than  doubled  its  electrical  trade  with  this  country,  the  upward 
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tendency  being  most  marked  ;  to  a  less  extent  this  may  also  be 
said  of  the  Belgian  imp  irt  trade,  while  Fiench  importers  are  also 
waking  up.     It  is  probable,  therefore,  that  the  increased  value  of 
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General. 

Judged  by  the  value  of  business  done,  the  year  1913  was  a 
record  one  for  the  British  exporter. 

Gratification  at  this  result  may,  however,  be  tempered  somewhat 
by  the  knowledge  that  very  flourishing  telegraphic  exports  have  to 
some  extent  obscured  the  fact  that  the  progress  in  other  directions, 
such  as  machinery  and  cable  exports,  has  been  on  a  smaller  scale 
than  in  previous  years. 

This  slackening  off  in  general  business,  averaged  throughout 
1913,  was  roughly  equivalent  to  a  drop  of  £32  000  a  month,  as 
compared  with  the  improvement  shown  by  1912  over  the  previous 
year  ;  and  the  later  curves  give  some  indication  of  the  prinoipal 
direjtions  in  which  business  has  fallen  off. 

It  is,  of  course,  impossible  to  accurately  forecast  the  trend  of 
events  during  1914,  and  it  may  be  that  the  recession  in  business 
indicated  in  our  curves,  is  of  a  temporary  nature.  As,  however, 
it  is  accompanied  by  a  revival  of  activity  on  the  part  of  certain 
importing  countries,  which  have  until  recently  been  too  busily 
employed  in  other  directions  to  devote  much  attention  to  the 
British  market,  it  may  be  assumed  that  in  the  electrical  as  in  other 
branches  of  trade,  the  tendency  at  the  moment  is  towards  res- 
tricted business  and  increasing  competition  in  the  world's  markets. 


Fig.  7  — Electrical  Imiobtb  fro.m  Germany,  U.S.A., 
Belgium,  and  France,  1911-13. 


the  import*  for  1913  was  due  rather  to  our  American  and  Belgian 
rivals  than  to  Germany. 


Electrical    Contractors'    Association. — The   annual 

dinner  of  the  Newcastle-on-Tyne  branch  of  the  Electrical  Con- 
tractors' Association  was  held  in  the  Royal  Turk's  Head  Hotel, 
Newcastle,  on  the  17th  inst.  Mr.  J.  R.  Usher  presided,  and  pro- 
posed the  toast  of  "  The  Electric  Supplv  Authorities,"  to  whioh 
Mr.  L.  E  Buokell,  of  the  Newcastle-on-Tyne  Electric  Supply  Co., 
responded.  Mr.  AlanG.  Robson  gave  "The  Electrical  Contractors' 
Association.''  Mr.  T.  H.  Webb,  the  president,  in  replying,  said  that 
among  the  many  advantages  of  the  Electrical  Contractors'  Associa- 
tion not  the  least  important  was  the  social  element,  which,  together 
with  the  monthly  branch  meetings,  brought  competing  contractors 
into  friendly  relationship  with  one  another.  It  was  necessary  for 
the  well-being  of  electrical  contractors  that  they  should  gather 
together  in  such  a  way  to  deal  with  the  questions  and  difficulties 
arising  in  their  trade  through  municipal  trading  in  electrical 
matters,  manufacturers'  organisations,  and  Trade  Unions.*  If  there 
were  no  Electrical  Contractors'  Association,  no  brake  could  be  put 
upon  municipal  trading  in  the  matter  of  electrical  wiring,  &o.  A 
wiring  department  of  a  Corporation  could  never  be  an  advantage 
to  a  municipality,  and  the  Committees  and  Councils  who  voted  for 
such  schemes  were  principally  men  not  versed  in  such  matters. 
The  Association  also  carefully  watched  the  interests  of  the  trade 
in  connection  with  Parliamentary  Bills,  and  had  been  rewarded  by 
having  clauses  deleted  from  Corporation  Bills  which  would,  if 
carried,  have  promoted  rate-aided  competition  against  electrical 
contractors.  Mr.  Robert  Robson,  when  proposing  the  toa9t  of 
"  The  Kindred  Electriral  Trades,"  mentioned  that  the  Association 
as  individuals  had  greatlv  beneficed  by  the  agreement  which 
was  made  with  the  Cable-Makers'  Association.  Mr.  W.  J.  Heads 
replied. 

A   New   Electrical  Fertiliser.— It  is  reported  from 

Iceland  that  a  German  firm  has  now  under  construction  a  factory 
at  Haffradir,  in  the  neighbourhood  of  Reykjavik,  for  the  manu- 
facture of  a  new  fertilising  material  with  potassium  as  one  of  its 
chief  components.  The  raw  material  consists  of  a  kind  of 
potassium-feldspar,  resembling  lava,  which  will  be  reduced  in 
electrical  furnaces  together  with  coal  and  iron.  The  products 
from  these  furnaces  consist  of  two  kinds,  viz.,  a  silicious  iron, 
which  is  easily  saleable  to  steel  works,  and  a  potassium  slag, 
which  is  first  subjected  to  a  crushing  process,  and  then  brought 
into  the  market  under  the  name  of  Elektro-Kalium,  as  an  artificial 
manure.  It  is  stated  that  the  same  firm  already  has  a  similar 
factory  at  work  in  Italy.  The  process  has  been  invented  by  a 
Swedish  engineer,  Mr.  Axel  Lindblad,  who  has  a  factory  of  his  own 
in  Sweden,  viz.,  the  Sansta  Electrical  Melting  Works  at  the  Hagge 
Station.  Elektro  Kalium  is  quite  a  new  material,  and  is  not  to  be 
confused  with  the  material  that  has  been  brought  into  the  market 
in  Germany  under  the  name  of  Feldspar  Flour,  and  consists  of 
crushed  feldspar. 

Aluminium    in    191;{, — The   report   for    1913  of  the 

Berlin  firm  of  N.  Levy  A:  Co.  refers,  in  addition  to  other  metals, 
also  to  aluminium,  which  is  Btated  to  have  been  in  great  demand 
for  the  United  States  motor-car  builders  in  the  first  half  of  the 
year.  The  large  exonrts  resulting  therefrom  to  the  United  States 
entirely  cleared  the  European  market  of  stocks,  so  that  the  price 
in  the  open  market  advanced  by  up  to  10s.  per  cwt.  above  the  official 
quotation  of  the  international  syndicate,  which  was  £4  Is.  per 
cwt.  The  use  of  aluminium  is  making  visible  progress  for  all 
branches  of  industry,  and  does  not  remain  restricted  to  the  motor- 
car, electricity,  military  and  domestic  utensils.  At  the  end  of  1913 
inconsiderable  stocks  were  in  the  hands  of  merchants  in  con- 
sequence of  sales  having  slackened  and  of  resales  on  the  part  of 
the  Americans,  which  were  effected  at  a  price  slightly  less  than 
that  of  the  syndicate  quotation. 

Entrance  Scholarships. — An  examination  will  be  held 

at  Faraday  House  Engineering  College,  beginning  on  Wednesday, 
April  1st,  1914,  for  one  "Faraday"  Scholarship  of  the  value  of 
50  guineas  per  annum,  tenable  for  three  years,  and  for  one 
"  Maxwell  "  Scholarship  of  the  value  of  80  guineas  per  annum, 
tenable  for  two  years.  Full  particulars  can  be  obtained  from  the 
Secretary,  Faraday  House,  Southampton  Row,  W.C. 
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OVERHEAD     WIRE     CONSTRUCTION     FOR 
MEDIUM    AND    LOW    PRESSURES.* 


By  A.  P.  TItOTTKR 


I'M'  i  Li  Upply  by  overhead  wires  may  be  roughly 
divided  into  two  brandies,  transmission  of  power 
to  sub-stations,  and  distribution  to  consumers 
or  for  street  lighting.  In  this  country  the  former 
is  almost  always  three-phase  supply  at  about  6,ooo 
or  10,000  or  20,000  volts.  The  routes  of  such 
transmission  lines  are  across  country,  and  in  general 
sparsely  inhabited  districts.  It  is  not  proposed  in 
this  paper  to  deal  with  high  pressure  work." 

Distribution  to  consumers  was  carried  out  at  first 
for  the  most  part  by  continuous  current  two-wire 
or  three-wire,  but  recently  there  has  been  a  good 
deal  of  three-phase  or  three-phase  four-wire  work. 
The  voltage  between  phases  is  generally  at  medium 
pressure,  about  440,  and  the  voltage  to  earth  or  to 
the  fourth  wire  about  250.  The  routes  of  such  lines 
are  generally  along  streets  or  suburban  roads. 
There  are  many  examples  of  towns  where  the  whole 
of  the  supply  except  for  the  street-lighting  of  tram- 
way routes  is  by  underground  mains.  The  first  case 
of  this  kind  that  was  officially  authorised  was  at 
Keighley  in  1904. 

Two-wire  distribution  is  generally  confined  to 
small  towns  or  villages. 

In  a  few  cases  power  is  supplied  from  tramway 
trolley  wires,  and  the  suggestion  has  been  made 
that  the  wires  should  zig-zag.  crossing  at  each  span, 
the  earthed  negative  being  below  the  positive,  to 
give  some  chance  of  a  shut  down  in  case  of  breakage 
of  a  positive  wire. 

The  three-wire  system  is  generally  used  for  more 
extensive  continuous  current  work.  Seeing  how 
few  cases  of  injury  by  electric  shock  are  caused 
by  the  fall  of  trolley  wires  at  500  volts,  the  risk 
of  accident  due  to  the  breaking  of  a  wire  carrying 
continuous  current  at  a  pressure  not  exceeding  250 
volts  from  earth  is  not  serious,  but  it  may  be  en- 
tirely prevented  by  splitting  the  neutral  into  two 
wires  and  providing  between  these  two  cross  wires 
in  each  span,  so  that  a  positive  or  negative  wire 
if  broken  may  be  effectually  earthed. 

This  method  was  described  in  the  early  Board 
of  Trade  Regulations  for  low  pressure  overhead 
wires  as  follows  :  — 

Where  a  supply  is  given  by  overhead  wires 
on  the  three-wire  system,  the  positive  and  nega- 
tive  conductors    shall    be    placed    side  by    side 
above  the  intermediate  conductor.     The  inter- 
mediate conductor   shall    consist    of   two  wires 
placed  side  by  side  at  a  distance  apart  greater 
than    that    between    the    positive    and  negative 
conductors,  and  connected  in  each  span  by  two 
cross  wires  placed  in  such  a  manner  that  in  the 
event   of  either  the  positive   or  negative   con- 
ductor breaking   it    shall   fall    on  one   at    least 
of  the  cross  wires. 
The  Board  of  Trade  Regulations  for  medium  and 
low  pressure  overhead  lines  are  made  for  continuous 
current   supply  at  a  voltage  not  greater  than  650 
from  earth,  which  is  intended  to  include  the  maxi- 
mum drop  on  an  overhead  tramway  feeder,  and  for 
alternating  current  supply  at  a  voltage  not  exceed- 
ing 250  from  earth. 

It  has  been  assumed  for  many  years  that  a  fatal 
shock  could  not  be  caused  by  alternating  current 
at  250  volts  unless  a  large  surface  of  metal  could 
be  touched,  and  it  may  still  be  held  that  the  risk 
of  a  fatal  shock  at  250  volts  alternating  is  not  great. 
But  the  wide  use  of  electric  lighting  and  power 
multiplies  the  chances,  and  four  tatal  accidents  and 
one  nearly  fatal  have  resulted  from  touching  broken 
wires  at  about  250  volts  or  less,  that  is  tosay,  the 
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wires  of  400  or  440  volt  three-phase  circuits.  In 
three  pi  the  fatal  a  the  middle  point 

earthed  and  in  the  fourth  no  intentional  earth  had 
been  made  on  the  system. 

It  is  therefore  necessary  that  precautions  shall 
be  taken  to  render  harmless  a  broken  conductor 
of  an  alterna''  ent    overhead    wire    cir< 

Minimum-current  circuit  breakers  cannot  be  relied 
upon,  balanced  protective  devices  would  be  too 
expensive,  and  the  only  method  seems  to  be  the  one 
suggested  in  a  regulation  which  appears  as  No.  6 
of  the  latest  code  of  medium  and  low  pressure 
overhead  wire  Regulations  of  the  Board  of  Trade. 
This  regulation  combines  the  two-wire  zig-zag 
mentioned  near  the  beginning  of  this  paper,  the 
regulation  already  quoted,  and  covers  three-phase 
four-wire  work.     It  runs  as  follows:  — 

Where  one  conductor  of  an  overhead  line  is 
connected  with  earth,  the  other  (.nductor  or 
conductors  shall  be  arranged  in  such  a  manner 
that  in  the  event  of  breakage  of  an  unearthed 
conductor  it  must  fall  on  the  earth;  !  conductor 
or  on  wires  connected  thereto. 

Hitherto  no  regulation  had  been  mad.'  which  was 
specially  applicable  to  three-phase  four  wire  work. 

So  far  as  I  am  aware,  the  earliest  example  of 
continuous  current  three-wire  supply  on  liiis  method 
was  carried  out  by  Mr.  Reginald  Wilson  at  Dudley 
at  the  end  of  1906.  Fig.  1  shows  the  annngement, 
and  the  next  figure  shows  the  additional  structure 
required    for   carrying  guard    wires. 

In  the  following  year  the  same  method  was  used 
by  Mr.  C.  J.  Wood,  at  Sale,  Cheshire,  Fig.  3.  In 
this  example  a  single  cross  arm  is  used  and  the  insu- 
lators for  the  neutral  wires  are  of  a  very  simple 
pattern  appropriate  for  the  small  voltage  from  earth. 

In  1910  or  thereabouts,  it  was  suggested  by  Mr. 
Harold  Gray  of  Accrington  that  the  neutral  wires 
should  be  placed  at  a  level  higher  than  the  positive 
and  negative  wires,  and  that  they  might  be  used 
as  guard  wires.  The  arrangement  has  the  advan- 
tage that  the  cross  wires  form  a  deep  pocket  which 
is  much  more  likely  to  catch  a  live  wire  than  the 
arrangements  shown  in  Figs.  1,  2  and  3.  The 
Board  of  Trade  Regulation  was  amended  in  191 1 
by  the  omission  of  the  word  "  above  the  inter- 
mediate conductor." 


Fig.   1. — Mb.  Reginald  Wilson's  Design  at  Dudley.    1906. 
The  Ceoss  Wire  is  Placed  at  about  5  ft.  feom  the  Pole. 

The  regulations  have  never  called  for  more  than 
two  cross  wires.  These  should  be  placed  as  far 
from  the  poles  as  can  be  conveniently  reached  from 
a  ladder  placed  against  the  pole,  say  5  feet.  If 
placed  too  near  to  the  pole  a  wire  might  lie  on 
the   ground   without   touching   the  cross    wire.      If 
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placed  too  far,  the  wires  swaying  in  the  wind  are 
liable  to  touch  the  cross  wires. 

For  tramway  spans  of  120  feet  it  is  found  that  6 
or  8  inches  is  a  suitable   distance   horizontally  be- 
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Fio.  2.— The  same  Design  with  the  Addition  <*  Giard 
Wihes. 

tween  two  live  wires,  but  Mr.  Harold  Gray  finds 
that  in  the  case  of  a  live  wire  and  a  switch  wire, 
as  shown   in   Fig-.   4,  a  distance   of  3^  inches  may 


PLAN 

Fig.  3.— Mr.  C.  J.  Wood's  Design  at  Sale,  1907. 

be    used.     The    method    of    controlling    the    street 
lighting  at   Accrington  from   a   central  point   is   of 


p-5'oR31l"-^-31i"-T-3^'---j 


Fig.  4. — Mr.  Harold  Gray's  Design  at  Accrington.  Street 
Lighting.  One  Live  Wire,  One  Switch  Wire,  and 
Two  Neutrals. 

interest,  and  may  be  mentioned  here  though  it  is 
somewhat  beyond  the  scope  of  the  present  paper. 
The    street   lighting   wires  diverge    from   a   central 


point  and  these  are  switched  on  for  the  first  half 
mile.  The  last  lamp  operates  a  switch  which  puts 
on  the  next  half  mile  which  is  supplied  from  an 
underground  distributor.  The  last  lamp  of  this 
half  mile  switches  on  the  next  half  mile  and  so  on. 
The  whole  system  is  controlled  from  one  point,  but 
each  half  mile  is  supplied  from  an  independent 
distributor. 

At  Rawtenstall  Mr.  C.  L.  E.  Stewart  has  applied 
this  system  to  street  lighting  circuits  by  continuous 
current  at  230  volts  to  earth  on  tramway  routes. 
l.n  his  first  design  the  outer  neutral  insulators  were 
mounted  on  long  spindles,  and  the  cranking  of  the 
arm  to  avoid  this  (Fig.   5)  was  suggested  by  Mr. 
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Fig.  5  — Mr.  C.  L.  E.  Stewart's  Design  at  Rawtenstall, 
1913,  for  Tramway  Poles,  with  Inset  Showing  an 
Alternative  Method  with  a  J  Spindle. 

A.  J.  Stubbs  of  the  Post  Office.  But  at  Rawtenstall 
the  tramway  poles  are  sometimes  set  back  in  cross 
streets  to  avoid  obstruction  of  the  pavements  of  the 
tramway  thoroughfare.  Here  it  is  necessary  to 
carry  the  lighting  wires  on  the  span  wires.  Fig.  6 
shows  the  arrangement  he  has  devised.  The  span 
wire  is  cut,  and  a  double  bar,  i£  in.  x  \  in.  is  inserted, 
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Fig.  6.— Mb.  C.  L.  E.  Stewart's  Design  at  Rawtenstall 
for  Span  Wires. 

carrying  the  neutral  insulators.  Experience  has 
shown  that  with  the  conditions  of  Rawtenstall  these 
insulators  have  been  sufficient  to  give  satisfactory 
results  with  230  volts  to  earth,  in  spite  of  the  absence 
of  any  dry  shed. 


Fig.  7.— Mr.  H.  B.  Harvey's  "Two-Wire"  Design. 

Fig.  7  shows  a  design  which  has  been  made  by 
Mr.  H.  B.  Harvey  for  a  two-wire  circuit  for  street 
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lighting,    but    which    has    not    yet    been    <  .n  i  icd    out. 

( iiic  ol  tin-  upper  wires  is  a  ncutial,  which  ie  o 

course  earthed   at    the   station,  and  the  other,  wliicli 
is  also  earthed  at  the  station  and  at  intervals  along 
the  route,  is  an  earth  wire  lor  earthing  the  bia.  I  el 
and    tramway    pedes.     The    type    of    insulator    is    of 
interest,    it    is    a    shaeklc    insulator    of   stock    pattern 
mounted  on  a  bolt. 

Fig,  8  is  a  design  by  the  same  engineer,  tlie  two 
Upper  wires  being  neutrals,  and  the  lower  ones 
live   w  ires. 

The  Tost  (  Mlicc  requirements  for  guard  wires,  as 
settled   with    the   Board   of  Trade  in    1905   are   well 
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Fig.  8.— Mb.  H.  B.  Harvey's  "Three-Wire"  Design. 

known  to  tramway  engineers,  and  are  intended  for 
the  protection  of  telegraph  and  telephone  wires 
against  trolley  wires  of  at  least  No.  O  gauge, 
carrying  heavy  currents  at  500  to  550  volts  from 
earth.     But  at  the  end  of  the  document  as  issued 


Fig.  9. — A  Three-Phase  Four-Wire  Design. 

by  the  Post  Office  it  is  provided  that  "  other  methods 
of  guarding  proposed  by  Undertakers  will  be  con- 
sidered, and,  if  found  suitable,  will  be  accepted." 
The    Dudley,    Sale,    Accrington,    Rawtenstall    and 
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Fig.  10.— A  Three-Phase  Four-Wire  Design  with  a  Single 
Arm,  adopted  by  Messns.  Strain  &  Robertson  for  the 
Clyde  Valley  Electrical  Power  Co. 

other  examples  bave   been   sanctioned  in  this  way. 

Fig.   9   shows   an   obvious   mode  of   construction 

for   three-phase   four-wire  work,    and   Fig.    10  is   a 

design   which   saves,  the   use  of  a   second  arm   and 


i  deep  ppi  I  .-I      ( ,ii. iid   win 
ami  telephone  line    are  noi  provided  in  the 

illowing   '.!•■..   public   sa 
wires  being  the  obje<  I      I  i  ■■    ■      the  arran 

shown  in  Fig.  10  at  an  angle  pole,  rare  must  be 
taken    that    the   "J"   spindle    shall    pull    away    from 

the  wires,  if  n  t.i  e    the  lide  pull  it  1  round 

This  design  is  being  adopted  by   M<  dn  and 

Robertson,    for  the  Clyde   Valley   Electrical 
Co. 

The  triangular  arangernent  of  the  phase  wires 
originated  with  the  idea  thai    uch  position  was 

necessarv  for  the  electrical  balance  of  the  circuit. 
This  is  however  of  importance,  if  at  all,  onlv  on 
very  long  lines  and  for  transmission  of  power  at 
very  high  voltage. 

Some  engineers  prefer  to  place  the  wires  in  a 
vertical  plane  even  if  a  neutral  and  a  switch  wire 
for  street,  lighting  make  a  total  of  five  wires.  One 
reason   is   to  avoid   the  use  of  arms,    and   another 
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Fig.  11.— Cradle  used  by  the  Clyde  Valley  Electrical 
Power  Co. 

is  to  enable  service  wires  to  be  led  off  neatly  from 
the  mains.  The  methods  shown  in  Figs.  9  and  10 
cannot  be  applied. 

A  form  of  cradle  (Fig.  11),  used  by  the  Clyde 
Valley  Co.,  has  suggested  a  modification  which 
may  be  called  a  triangle  guard.  It  may  be  applied 
to  wires  set  in  a  vertical  plane  in  several  ways. 
These  triangles  are  of  the  nature  of  the  cross  wires, 
which  have  been  described,  rather  than  <mard  wires, 
but  they  may  conveniently  be  called  triangle 
guards. 

Fig.  12  shows  a  three-phase  four-wire  line  con- 
structed by  Mr.  E.  M.  Hollingsworth  at  St.  Helens. 


Fig.  12.— Three-Phase  Four-Wire  Trianole  Guarding  Con- 
structed by  Mr.  E.  M.  Hollingsworth  at  St.  Helens. 

The  fourth  wire  is  run  at  the  bottom.  The  triangle 
wires  are  insulated  from  the  cross  arm  for  the  pur- 
pose of  carrying  out  the  regulation  that  a  circuit 
shall  be  earthed  at  one  point  only.  As  there  is 
no  pull  on  the  triangle  wires  it  is  rather  difficult  to 
make  them  straight  and  tidy.  In  order  to  tighten 
the  triangle,  the  fourth  wire  might  be  held  down 
as  shown  in  Fig.  13. 

A  modification  of  the  triangle  guard  is  shown  in 
Fig.  14.  A  short  bracket  is  used  at  the  top,  and  a 
cross  arm  of  equal  length  is  fastened  to  the  fourth 
wire.  The  guards  become  parallel  and  the  clearance 
is    the    same    for    each    level.      The    guards   would 
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prevent  the  cross  arms  from  twisting.     This  method 
has  not  yet  been  tried. 

A  three-phase  four-wire  design  by  Messrs. 
Herbert  Lewis  and  Fletcher,  employing  triangle 
guards  and  a  split  fourth  wire  acting  as  guard  wires, 
is  shown  in  Fig.  15.  An  arm  parallel  with  the  line 
is  used  to  hold  out  the  ends  of  the  triangle  wires. 


Fig.  13.— Proposal  fob  Tightening  Triangle  Guards. 

This  is  being  used  experimentally  in  South  Wales. 
The  designs  which  have  been  shown  in  the  fore- 


Fig.  14. — Parallel  Guards. 


going  illustrations  indicate  that  the  time  has  come 
for  some  detailed  requirements  for  guard  wires;  and 
to  distinguish  them  from  tramway  guard  wires  the 


Fig.  15.— Messrs.  Herbert  Lewis  &  Fletcher's  Thbee-Phase 
Foub-Wibe  Design,  with  Guabd  Wires. 

following  conditions  may  be  mentioned.  The  volt- 
age to  earth  does  not  exceed  250.  The  current 
used  for  street  lighting  circuits  does  not  as  a  rule 
exceed  20  amperes.  This  may  be  taken  as  the 
maximum    for  the    present,    and   the  consideration 


whether  larger  currents  need  be  provided  for  by 
other  regulations  may  be  postponed  until  occasion 
arises.  The  latest  code  of  Board  of  Trade  over- 
head wire  regulations  for  medium  and  low  pressures 
fixes  the  minimum  size  of  wires  at  No.  n£  S.W.G., 
or  200  lbs.  per  mile  of  copper  wire.  This  is  for 
mechanical  purposes  and  is  about  the  same  gauge 
as  the  German  minimum. 

With  these  conditions,  the  new  proposals  are 
that  an  earthed  wire  forming  the  neutral  or  inter- 
mediate conductor  of  a  three-wire  system,  or  the 
fourth  wire  of  a  three-phase  four-wire  system  may 
be  used  as  a  guard  wire.  Without  going  into 
details,  this  has  been  recognised  by  the  introduction 
of  the  words  "  which  is  not  connected  with  earth  " 
in  the  following  Regulation  (No.  9)  of  the  latest 
Board   of  Trade  low   pressure   code. 

Where  an   overhead   line  crosses,    or    is     in 
proximity  to,  any  other  wire  or  metal,  precau- 
tions shall  be  taken  by  the  Undertakers  against 
contact  between  a  conductor  which  is  not  con- 
nected with  earth  and  any  other  wire  or  metal 
by  breakage  or  otherwise. 
The   first   requirement   is  that   there  shall    be    at 
least  two  guard  wires.    This  has  been  a  Post  Office 
rule  since  1905.     But  it  does  not  follow  that  both 
of  the  wires  need  be  neutral  conductors.     In  Figs. 
7  and  8  one  of  them  is  an  earth  wire,  bonding  all 
ironwork  together  and  putting  all  the  earth  con- 
nexions   in    parallel.     It    has    been    suggested  that 
one  of  the  wires  may  be  used  as  a  switch  wire  for 
turning  out  part  of  the  street  lamps  at  a  late  hour. 
So  long  as  the  upper  wires  are  not  intended  to  serve 
as  guard  wires  this  is  a  convenient  arrangement. 
While    all    the    lamps    are    alight  both  the  guard 
wires  would  be  neutral  wires  connected  with  earth 
at  the  works  or  sub-station,  but  when  part  of  the 
lamps  are  switched  off  by  disconnecting  the  return 
wire  with  "  earth  "  this  wire  becomes  alive. 

The  reduction  of  the  vertical  distance  between 
the  guard  wires  and  the  neutral  wires  to  8  inches 
instead  of  the  2  feet  required  in  tramway  work,  and 
an  overlap  of  4  inches  instead  of  8,  are  valuable 
concessions  which  are  highly  appreciated  by  those 
engineers  who  have  heard  of  them.  The  designs 
shown  in  Figs.  7  and  8  employ  these  dimensions, 
and  a  distance  of  at  least  8  inches  is  maintained 
between  the  live  wires. 

In  triangular  guarding  and  in  Fig.  10  the  clear- 
ance between  the  guard  wires  and  the  lowest  phase 
wire  seems  to  be  small,  but  it  must  be  remembered 
that  the  guards  are  near  the  poles  and  the  swing  of 
a  wire  is  very  small  there. 

Manufacturers  of  underground  cables  have  always 
professed  to  be  unable  to  provide  an  insulation 
adapted  for  a  few  volts,  as  in  the  case  of  a  negative 
return  feeder  of  a  tramway.  But  in  overhead  con- 
struction engineers  can  use  insulators  reasonably 
proportioned  to  their  requirements.  The  neutral 
wires  being  earthed  at  the  works  or  at  a  sub-station 
will  always  be  within  a  few  volts  of  earth,  depending 
on  the  drop  along  the  route,  and  on  any  out  of 
balance  currents.  The  simplest  shackle  insulators 
should  suffice. 

In  conclusion  I  have  to  thank  the  various  en- 
gineers who  have  given  me  permission  to  reproduce 
their  drawings. 


10,000  Motors. — On  Saturday  last,  to  commemorate  the 
completion  of  their  ten-thousandth  electric  motor.  Messrs.  E. 
Bbook,  Ltd.,  of  Colne  Road,  Hoddersfield,  entertained  their 
employes  to  a  dinner  and  dance.  About  160  fruests  were  present, 
of  whom  100  were  employes.  The  output  of  the  works  is  now  at 
the  rate  of  2,000  per  annum.  The  firm  has  been  eneaped  in  motor 
manufacture  for  the  past  10  years,  and  to-day  it  has  branches  in  a 
number  of  the  more  important  cities  in  England,  as  well  as  in 
Canada  and  New  Zealand.  Alderman  E.  A.  Beaumont,  (the  auditor) 
proposed  the  health  of  the  chief  of  the  firm  (Mr.  E.  Brook),  who 
replied,  cordially  alluding  to  the  support  received  from  managers, 
staff  and  workpeople  in  the  development  of  the  business. 
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SOME  LIMITING  FACTORS  IN  ELECTRIC 
RAILWAY   ENGINEERING. 


By  E.  V.  PANNELL. 


In  almost  every  country  having  a  railway  system  61 
any  magnitude  the  problem  of  electric  trunk-line 
operation  is  being  seriously  considered.  The  techni- 
cal possibilities  have  been  thoroughly  demonstrated 
on  such  schemes  as  the  New  York  Central  and  New 
Haven  Railroads  in  America,  the  two  electrified 
sections  of  the  Prussian  State  Railways  in  Europe, 
and  the  Lancashire  and  Yorkshire  Railway  in  this 
country.  The  great  disparity  between  constructional 
and  operating  conditions  in  different  countries  makes 
the  financial  question  still  a  very  open  one,  and  it  is 
almost  impossible  to  generalise  in  this  matter.  So 
many  variable  factors  enter  into  the  estimate  that 
it  is  quite  impracticable  to  attempt  to  predicate  the 
success  of  an  electric  railway  worked  on  any  one 
or  other  system  in  this  country  from  the  satisfactory 
operation  of  a  similar  line  in,  say,  Germany  or  the 
United  States.  From  the  engineering  point  of  view, 
however,  it  is  quite  possible  to  predict  and  to  solve 
the  problems  which  will  arise  in  practice.  It  is  a 
far  easier  matter  to  predetermine  the  speed  and 
tractive  effort  of  an  electrically-propelled  train  under 
given  conditions  than  to  make  a  similar  computation 
for  a  steam  locomotive.  This  simple  fact  renders 
it  possible  to  foretell  the  limiting  sphere  of  utility 
of  electric  traction  for  any  given  set  of  circum- 
stances. 

The  keynote  of  any  such  radical  change  as  the 
adoption  of  electric  working"  on  a  steam  railway,  is 
service.  The  growth  of  population  and  trade  de- 
mand, year  by  year,  increased  service  facilities,  but 
it  is  only  where  the  limits  of  the  present  type  of 
propulsion  are  in  sight  that  the  consideration  of 
any  other  system  becomes  justified.  In  other  words, 
there  is  no  logical  reason  for  the  installation  of 
electricity  on  main  lines  except  where  the  service 
has  become  beyond  the  capacity  of  steam  haulage, 
either  in  the  matter  of  speed  or  tractive  effort. 
Certain  special  conditions  do  sometimes  dictate  the 
use  of  electric  working,  as  for  instance,  the  opera- 
tion of  long  tunnel  sections,  but  these  do  not  come 
under  the  heading  of  main  line  operations  properly 
so-called.  Admitting  as  an  axiom,  therefore,  the 
statement  that  the  use  of  electricity  is  to  extend  the 
limits  of  steam  working,  there  are  two  means  by 
which  this  can  be  effected ;  either  by  a  general  in- 
crease in  the  schedule  speed  or  by  augmenting  the 
average  weight  of  trains  to  be  hauled.  As  a  matter 
of  fact,  the  requirements  of  service  are  increasing 
so  enormously  that  it  will  be  necessary  to  consider 
the  extension  of  both  these  factors.  It  is,  however, 
of  particular  importance  to  ascertain  the  practical 
and  economic  aspects  of  running  speeds  appreciably 
in  advance  of  those  indicated  by  present  day  time- 
tables. 

Considering  the  actual  work  done  by  a  locomotive 
or  motor-car  in  hauling  a  train,  the  energy  is  found 
to  be  made  up-  of  two  factors,  speed  and  tractive 
effort,  both  of  which  are  limited  externally  by  the 
permanent  way,  and  internally  by  the  capacity  of  the 
driving  motors.  In  cases  where  it  is  proposed  to 
substitute  electric  for  steam  haulage  the  internal 
limits  will  be  extended,  but  the  permanent  way 
will  continue  to  exert  the  same  influence. 
Economic  considerations  in  most  cases  preclude 
complete  track  renewal,  so  that  electricity  must 
be  able  to  show  improved  service  on  the  same 
permanent  way  as  at  present  laid  down  for  steam 
traction.  This  track  limitation  is  a  very  serious 
one,  and  is  due  mainly  to  the  shocks  communicated 
to  the  rail  joints  by  the  wheels  of  a  heavy  locomo- 
tive when  running  at  high  speed.  Added  to  this 
is  the  trouble  of  "  nosing,'-'  by  which  is  understood 


a   lateral    movement    of   the    locomotive   tending    to 
spread  the  gauge,     Lastly,  in  this  c<  arc 

the  effecti  of  centrifugal   force  on  curves,  wl 
the  centre  ol  gravity  is  high  (aa  in  modern  steam 
locomotives)  the  tendency   la  for  the  inner  wh< 

to   leave    the    track,    and    for    the    whole    machine 
tilt    over    outwards.       When,    however,    the    Rial 
centred   low  down,   this   centrifugal   action   is   inani 
tested  as  an  exaggerated  "  nosing,"  and  the  gauge 
may  suffer  from  the  enormous  pressure  exerted  by 
the   flanges   of   the  (niter    wheels       Super  elevation 
and    guard   rails  are,   of  course,    used  to   overcome 
these  difficulties,  but  only  to  the  extent  called  for  by 
moderately  high  speeds.     Excessive  super-elevation 
cannot  be  resorted  to,  as  being  dangerous  for  slow 
trains  passing  around  such  curves. 

These  remarks  apply  mainly  to  running  around 
curves,  and  on  straight  track  the  centrifugal  action, 
of  course,  disappears.  Where  the  permanent  way- 
is  straight  and  level,  and  where,  as  in  this  country, 
it  consists  of  heavy  bullhead  rails  laid  in  chairs,  the 
limiting  factor  of  the  speed  is,  with  steam  pro- 
pulsion, the  locomotive.  The  efficiency  of  the  steam 
locomotive  falls  off  very  rapidly  with  increasing 
velocity.  Typical  characteristics  of  steam  and  elec- 
tric locomotives  are  shown  in  fig.   i,  and  it  will  be 
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Fig.  1. 

noted  that  above  a  certain  speed  the  tractive  effort 
of  the  steam  engine  drops  down  to  vanishing  point, 
whilst  that  of  the  electric  locomotive  droops  at  a 
much  lower  rate.  This  comparison  is  not  a  strictly- 
quantitative  one,  as  the  two  types  of  locomotive 
were  designed  for  different  classes  of  service;  the 
forms  of  curve  are,  however,  quite  typical  of  the 
two  methods  of  propulsion,  assuming  the  electric 
motors  to  be  of  the  series  type  having  highly  satu- 
rated magnetic  circuits.  Performance  under  service 
conditions  shows  the  effect  of  this  disparity;  an 
extra  heavy  load  or  an  adverse  grade  will  pull  down 
the  speed  of  the  steam-propelled  train  to  a  much 
greater  extent  than  will  be  the  case  with  the  electric 
train,  consequently  the  latter  will  keep  better  time 
under  such  unfavourable  conditions.  In  other 
words,  electricity  fulfils  the  requirement  of  service 
more  completely  than  is  done  by  steam.  This  is 
more  particularly  true  in  the  present  instance,  where 
it  is  desired  to  extend  the  speed  limits.  To  secure 
high  running  speeds  with  steam  locomotives,  large 
diameter  driving  wheels  have  to  be  employed  in 
order  that  the  piston  speed  may  not  exceed  judicious 
limits.  This,  however,  reduces  the  available  tractive 
effort,  and  it  is  found  that  the  maximum  weight  of 
train  which  can  be  hauled  by  a  steam  loeomotive 
falls  off  very  rapidly  with  increasing  velocity. 
Treating  of  the  other  factor  of  locomotive  out- 
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put,  i.e.,  tractive  effort,  this  is  effected  by  several 
external  influences  which  are  quite  independent  of 
whether  steam  or  electric  operation  be  employed. 
The  ruling  quantity  is  here  the  value  of  the  traction 
coefficient  expressed  as  a  fraction  of  the  weight 
upon  the  driving  wheels.  Different  values  for  this 
quantity  have  been  subscribed  by  different  observers, 
but  it  is  believed  that  the  curves  shown  in  fig.  2 
represent  average  figures  for  normal  track  con- 
ditions.    It  has  been  asserted  that  the  traction  co- 


spced.  miles  per  hour 
Fig,  2. 

efficient  is  lower  for  single-phase  operation  than  for 
continuous-current  (especially  with  low  frequency), 
and  for  steam  working  still  lower;  there  does  not 
appear,  however,  to  be  substantial  evidence  of  this. 
At  any  rate,  the  variation  would  be  less  than  that 
occasioned  by  different  weather  conditions,  and  so 
need  not  be  considered. 

The  traction  coefficient  being  determined  affords 
a  basis  for  the  locomotive  design.  The  weight  on 
the  driving  wheels  being  limited  by  permanent  way 
considerations,  it  is  an  easy  matter  to  ascertain  the 
maximum  tractive  effort  of  which  any  locomotive  is 
capable.  In  several  countries  the  weight  per  axle 
is  limited  by  statute,  but  in  Great  Britain  the  practice 
varies  on  different  systems.  Good  average  practice 
is  represented  by  the  following  table:  — 


Limiting  Values 

of  Tractive  Effoet. 

Speed,  m.p.h. 
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of 
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1 

44,800 

6,280 

6,370 

4,480 

4,250 

4,030 

3,810 

2 

85,000 

11,900 

10,200 

8,500 

8,080 

7,650 

7,220 

3 

121,000 

17,000 

14,500 

12,100 

11,500 

10  900 

10,300 

4 

152,000 

21,300 

18,200 

15,200 

14,500 

13,700 

12  900 

5 

179,000 

25,000 

21,400 

17,900 

17,000 

16,100 

15,200 

6 

202,000 

28,300 

24,200 

20,200 

19,200 

18.200 

17,300 

years  been  largely  augmented  by  the  valuable  con- 
tributions of  Aspinall,  Davis,  Carter,  and  other.-,. 
Unfortunately,  few  experimental  values  have  been 
obtained  at  very  high  speeds,  consequently  the  esti- 
mation of  tractive  forces  above  70  miles  per  hour 
becomes  to  some  extent  a  matter  of  conjecture. 
The  writer  has  used  Aspinall 's  tests  for  the  calcula- 
tion of  the  curves  in  fig.  3,  and  it  is  believed  that 
these  figures  are  more  reliable  than  those  from  other 
sources,  as  they  refer  solely  to  British  permanent 
waj    and   rolling  stock. 

Little  use  can  be  made  in  this  country  of  results 
obtained  in  America,  owing  to  the  great  disparity 


The  table  also  sets  forth  the  maximum  tractive 
forces  which  can  be  exerted  by  locomotives  of 
different  types.  These  figures  are  based  upon  the 
curves  in  fig.  2.  This  reasoning  brings  us  to  an 
important  conclusion,  viz.,  it  shows  exactly  the 
maximum  tractive  effort  which  can  be  obtained 
from  a  locomotive  of  a  given  number  of  driving 
axles  at  any  speed. 

Having  discussed  the  limiting  mechanical  forces 
which  the  locomotive  can  be  designed  to  yield,  it 
remains  to  consider  the  resistance  which  has  to  be 
overcome.  Data  on  tractive  resistance  have  of  recent 
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Fig.  3. 

in  the  weight  and  size  of  coaches,  type  of  permanent 
way,  etc.  A  standard  form  of  coach  has  been  as- 
sumed in  the  present  investigation,  having  a  length 
of  60  feet  and.  a  loaded  weight  of  35  tons.  Allow- 
ance has,  of  course,  been  made  for  the  effort  re- 
quired to  propel  the  locomotive  itself,  so  that  the 
forces  shown  in  fig.  3  are  those  obtaining  at  the 
driving  wheels,  and  not  merely  the  drawbar-pull. 
Three  sets  of  curves  are  incorporated  in  the 
diagram ;  (a)  the  rising  lines  showing  the  relation 
between  tractive  force  and  speed  for  different 
lengths  of  train;  (b)  the  drooping  hyperbolic  curves, 
each  of  which  represents  a  given  horse-power  at  the 
wheel-treads;  and  (c)  the  dotted  lines  which  repre- 
sent the  maximum  capacity  of  the  locomotive  be- 
fore slipping  takes  place.  From  this  diagram  can 
be  seen  at  a  glance  the  maximum  number  of  coaches 
which  can  be  handled  by  a  locomotive  of  any  given 
horse-power  and  number  of  axles.  As  already 
pointed  out,  these  figures  refer  to  average  weather 
conditions,  with  a  bias  towards  the  unfavourable, 
so  that  it  may  safely  be  assumed  that  these  results 
will  hold  for  the  greater  number  of  days  in  the  year. 
Under  conditions  embodying  greasy  rails,  heavy 
side  winds  or  adverse  signal  conditions  (all  of  which 
troubles  generally  come  together),  a  lower  schedule 
speed  and  higher  power  consumption  are  inevitable. 
It  will  be  noted  from  fig.  3  that  for  all  heavy  rail- 
way work,  locomotives  of  4,  5,  or  6  driving  axles 
must  be  employed  in  order  to  get  the  necessary 
tractive  effort  for  the  haulage  of  long  trains.  This 
is  borne  out  in  present-day  practice,  as  the  most 
recent  designs  go  to  shpw.  Presuming  that  average 
running  speeds  of  80  fio  90  miles  per  hour  were  to 
be  adopted,  it  would  be  necessary  to  use  locomotives 
of  5  and  6  axles  to  haul  trains  of  12  to  16  coaches. 
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whilst  the  power  exerted  per  train  at  the  wheel- 
treads  would  be  about  3,400  h.p..  Considering, 
however,  a  speed  of  60  miles  per  hour,  a  smaller 
locomotivi  exerting  only  [,600  a  p,  would  suffioe. 
This    emphasises    the    fad    that,    whatever   be   the 

method   of   traction  used,    extra   high    speed-,   are- an 

expensive  luxury,  and  that  the  cost  of  running  such 
trains  is  out  of  proportion  to  the  revenue  at  present 
obtained  therefrom. 

Investigation  of  the  matter  brings  one  to  the  con- 
clusion that  if  electricity  is  to  be  employed  to 
supersede  steam  to  the  best  advantage,  the  pre- 
ferable method  will  be  to  give  the  electric  loco- 
motive heavier  trains  to  haul  rather  than  to  run  it 
at  a  very  much  higher  speed.  Much  could  be  done 
by  electricity,  however,  in  speeding  up  the  steam 
trains  at  present  operated  on  slow  schedules. 

The  foregoing  has  shown  that  most  of  the  limiting 
factors  of  electric  railway  operation  are  limits  of 
locomotive  design.  The  maximum  outputs  which 
the  weight  and  friction  will  permit  have  already 
been  arrived  at,  and  it  remains  to  consider  and  com- 
pare these  with  the  maximum  horse-power  which 
the  motors  can  deliver  to  the  axles.  Now,  examin- 
ing a  large  number  of  modern  locomotive  designs, 
it  is  found  that  the  weight  due  to  the  electrical 
equipment  is  always  very  nearly  50  per  cent,  of  the 
total  locomotive  weight.  This  only  fails  to  hold 
good  in  machines  of  ai  special  type,  such  as  slow- 
speed  or  freight  locomotives,  in  which  the  mechani- 
cal parts  have  to  be  very  heavy  to  withstand  the 
enormous  thrusts  and  drawbar  pulls.  On  this 
assumption  the  table  following  is  based.  The  ad- 
hesive weights  are  obtained  as  already  described 
and  the  maximitm  tractive  force  under  starting  con- 
ditions is  deduced  therefrom.  Adding  to  the  ad- 
hesive weight  the  necessary  tonnage  to  be  placed 
upon  the  leading  and  trailing  pony  trucks,  the  total 
weight  is  arrived  at,  half  of  which  is  apportioned 
to  the  electrical  equipment.  The  horse-power  per 
ton  of  equipment  is  a  fairly  well-defined  figure,  ex- 
cept that  it  is  often  confused  by  the  ambiguity  as  to 
the  method  of  rating  used.  In  the  present  instance, 
by  "  output  "  is  understood  the  horse-power  which 
the  motor  can  maintain  continuously  with  a  maxi- 
mum ultimate  temperature  rise  of  60  deg.  C.  on  the 
hottest  part. 

Limiting  Outputs  of  Electric  Locomotives. 

No.  of  axles 2  3  4  5  fi 

Adhesive  weight,  lb.  ...    85,000  121,000  152.000  179,000  202  000 

Max.  tractive  effort,  lb.     ...    17  000    24.200    30,400    35,800    40,400 
Do.  with  sand,  lb.    28,000    40  000    50.100    59  0i>0    66,500 

Wheel  arrangement  ...      2-4-2      2-6-2      2-8-2    2-10-2  2-6-6-2 

Non-adhesive  weight,  lb.  ...    5*, 000    54,000    54,000    54,000    54,000 

Total  weight,  lb 139,000  175,000  206.000  233,000  256,000 

Total  weight,  tons 62  78  92         104         114 

Weight   of   frame,  housing, 

&c,  tons 31  39  46  52  57 

Do.    elec.  equipment,  tons  31  39  46  52  67 
Continuous  output  (continu- 
ous current)  h.p 950      1,200      1,400      1,550      1,700 

Do.  .  (single-phase)  HP.  620  800  920  1,050  1,150 
Estimated  cost  of  loco.       ...   £5,000      6,200      7,300      8,300      9,100 

From  the  above  it  will  immediately  be  noted  that 
the  maximum  output  of  the  motors  is  far  below  the 
dynamical  limits  of  the  locomotive,  as  shown  in 
fig.  3.  This  affords  the  chief  reason  for  the  adoption 
of  forced  draught  ventilation  on  motors  of  this 
type.  With  naturally  ventilated  motors  the  locomo- 
tive cannot  run  up  to  more  than  about  50  per  cent, 
of  its  dynamical  capacity,  and  it  will  be  limited  by 
its  electrical  equipment;  to  make  the  most  efficient 
use  of  a  given  locomotive — it  should  be  run  at  the 
speeds  and  loads  shown  in  fig.  3  as  nearly  as 
possible. 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


A  UUTDHKVra. 

NEW  ZEALAND.— The  Custonn  authority  Jinv<-  decided  that  the 
duty  on  electric  hot-air  blowers  and  vibrator!  Hhall  bo  30  per  cent. 
nd  riiUimii.     The  duties  quoted  are   those,  leviable  under  tin:  I 
tariff  applicable   to   Brititb  goods  ,  the  duty  on   foreign  good  a  of 
the  same  kind  is  30  per  cent,  ad  valorem. 

SOUTII  AFRICA.— The  Trade  Commissioner  in  .South  Africa 
ha*  forwarded  to  the  Board  of  Trade  certain  further  rulings  whioh 
have  been  given  to  the  Cape  Town  Chamber  of  Commerce  with 
reference  to  the  valuation  of  goods  for  import  duty  purposes,  and 
the  declaration  on  invoices. 

The  Commissioner  of  Customs  has  informed  the  Chamber  that  a 
circular  has  been  issued  which  lays  down  special  provision  in  the 
oase  of  goods  whioh  are  manufactured  solely  for  sale  in  the  South 
African  market.  The  certificate,  which  will  be  accepted  by  him, 
is  to  the  following  effect : — 

"That goods  specified  under  invoice  No ,  dated 

herein,  in  the  name  of  Messrs are  manufactured 

solely  for  the  South  African  market,  and  there  are  no  similar 
goods  sold  for  use  in  the  country  of  manufacture,  and  we  hereby 
declare  the  values  to  be  calculated  at  rates  and  di-counts  whioh 
would  apply  if  the  goods  were  sold  for  home  consumption  in  that 
couutry." 

The  Cape  Town  Chamber  raised  a  further  point  in  regard  to  duty 
being  levied  upon  railway  carriage  to  the  port  of  shipment.  The 
law  lays  down  that  the  "home  consumption  value"  must  be  the 
value  at  the  place  of  purchase,  and  the  Commissioner  was  aeked  as 
to  whether  it  is  legal  or  not  to  deduct  the  amount  of  the  railway 
carriage  on  goods  shipped  at  European  ports  for  the  Union  of 
South  Africa. 

The  Commissioner  stated  that  the  value  of  an  article  for  Customs 
purposes  is  its  open  market  value  at  the  place  of  purchase,  and  it 
follows,  therefore,  that  when  the  price  of  any  article  for  export  at 
the  port  is  the  same  as  that  for  home  consumption  in  the  country 
of  origin,  the  invoice  value  of  such  goods,  without  any  deduction 
for  railway  carriage,  is  that  on  which  duty  is  leviable,  always  pro- 
vided that  the  price  is  not  less  than  that  at  which  the  article  is  sold 
for  home  consumption.  When  a  charge  over  and  above  the  price 
of  an  article  at  the  place  of  purchase  is  made  by  bringing  it  to  a 
port  of  shipment,  such  charge  is  not  included  in  the  value  for 
Customs  assessment  purposes. 

If,  therefore,  an  importer  wishes  to  be  allowed  to  deductany  sum 
included  in  the  price  of  an  article,  beiug  included  therein  to  cover 
f.o.b.  charges,  he  must  be  able  to  prove  that  if  the  article  in 
question  were  sold  for  home  consumption  at  the  place  of  purchase, 
the  price  he  would  have  paid  would  have  been  less  the  cost  of  the 
f.o.b.  charges. 

WEST  INDIES.— The  provisions  of  the  Canada- West  Indies 
Treaty,  which,  as  previously  notified  in  the  Electrical  Review, 
gives  a  preferential  duty  on  British  and  Canadian  goods  imported  into 
certain  West  Indian  islands,  have  been  extended  to  Grenada.  It  is 
understood  that  the  amount  of  the  preference  to  be  granted  in 
Grenada  will  be  one-fifth  of  the  ordinary  duty  leviable  under  the 
tariff. 


B.E.A  M.A. — At  the  Council  meeting  of  the  Association, 
held  at  King's  House,  Kingsway,  on  the  15th  inst.,  the  following 
firms  were  elected  members  of  the  Association  : — Bray,  Markham 
and  Reiss,  Ltd.,  W.  T.  Glover  &  Co..  Ltd.,  Siemens  Bros.  &  Co.,  Ltd. 


Wireless    Telegraphy    on     the    Quenched-Spark 

System. — We  have  received  from  Messes.  Siemens  Bros,  and 
Co.,  Ltd.,  a  copy  of  their  revised  pamphlet,  A  550,  dealing  with 
their  quenched-spark  wireless  installations  for  ships.  The  manu- 
facture of  this  apparatus  was  taken  up  by  Messrs.  Siemens  Bros, 
and  Co.  at  their  works  at  Woolwich  in  1911.  and  the  progress 
which  it  has  made  in  England  is  shown  by  the  fact  that  there 
are  now  over  90  British  vessels  fitted.  Of  special  importance  is 
the  fact  that  with  quenched-spark  installations  no  sound-proof 
cabin  is  necessary,  any  suitably  situated  cabin  being  able  to 
accommodate  the  apparatus.  Another  important  advantage  with 
this  system  is  that  twice  as  much  energy  is  radiated  by  the 
quenched  spark  as  by  the  open  spark,  and  with  quenched-spark 
radiations  the  electrical  oscillations,  on  conversion  to  sound  waves 
in  the  receiving  station,  give  rise  to  a  musical  note,  which  can  be 
heard  over  natural  electric  discharges  or  "  atmospherics,"  even 
when  these  are  as  much  as  10  to  15  times  as  intense  as  the  in- 
coming signals.  The  latter  part  of  the  pamphlet  contains  brief 
specifications  and  illustrations  of  the  principal  types  of  marine 
wireless  telegraph  stations,  from  the  smallest  type  of  station, 
intended  for  use  on  launches,  up  to  stations  with  a  guaranteed 
range  of  up  to  550  miles.  This  is  considerably  larger  than  the 
stations  usually  installed  upon  even  the  largest  mercantile  vessels. 
A  large  Naval  station  having  a  range  guarantee  from  800  to  2,000 
miles  has  recently  been  delivered  to  a  foreign  Government,  which 
since  delivery  ha9  placed  the  order  for  two  more  stations  of  the 
same  type,  but  with  various  improvements,  which  are  now  being 
built  at  Messrs.  Siemens  Bros.  &  Co. 'a  Woolwich  works.  The 
pamphlet  is  well  illustrated  throughout,  and  contains  photographs 
of  vessels  of  various  types  showing  the  extent  to  which  this  system 
has  been  adopted  on  board  ship. 
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NEW    PATENTS    APPLIED    FOR.     1914. 

(NOT  YET  PUBLISHED). 

Compiled  expressly  for  this  journal  bv  Messrs.  W.  P.  Thompson  &  Co.. 
Electrical  Patent  Agents.  2S5,  High  Holborn,  London,  W.C.,  and  at 
Liverpool   and   Bradford,   to   whom   all   inquiries   should   be   addressed. 


22(5.  "  Electric  furnaces."  I.  Rennerfelt.  January  5th.  (Convention  date, 
January  4th,   1913,   Sweden).      (Complete). 

231.  "Suspenders  for  electric  cables  and  the  like."  P.  Huntington.  Janu- 
ary 5th. 

252.  "  Relay  arrangements  for  wireless  telegraphy  and  telephony."  G.  G. 
ton    Arco   and   A.    Meissner.     January   5th.    (Complete). 

253.  "  Dynamo-electric  machine."     R.   H.   Lane.     January  5th. 

284.  "  Anode  of  hard  lead  for  electrolytical  purposes."  E.  C.  R.  Marks. 
January  6th.      (Siemens  &    Halske   Akt.   Ges.,   Germany).     (Complete). 

285.  "  Electrodes  for  metal-vapour  rectifiers  or  the  like.  Akt.  Ges.  Brown, 
Boviri  et  Cie.  January  Eth.  (Addition  to  188/14.  Convention  date,  July 
10th,    1913,    Germany).     '(Complete). 

299.  "  Devices  for  breaking  alternating-current  commutator  motors." 
Siimens-Sciiuckertwerke  G.m.b.H.  Januiry  5th.  (Convention  date,  January 
4th.    1913,   Germany).     (Complete). 

310.  "  Telephone  systems."     E.   A.   Graham.     January  5th.     (Complete). 

311.  "  Telephone  systems."  E.  A.  Graham  and  W.  J.  Rickets.  January  5th. 
(Complete). 

313.  "  Commutator  switches."  H.  Wade.  January  5th.  (C.  Kaisser, 
Belgium).      (Complete). 

318.  "  Water-motor  mounted  upon  or  between  a  floating  deck  or  decks, 
for   the  purpose  of  driving    an    electrical   generator."     J.    Dent.     January   6th. 

340.  "  Switches."      G.    W.    Hart.      January    6th.      (Complete). 

341.  "  Reversible  electric  motors."  G.  W.  Wakniiolz,  F.  M.  Spencer  and 
W.    J.    WlOMORJ.      January    6th.      (Complete). 

357.  "  Sparking  plugs."  O.  Freiberg  and  O.  Petzsche.  January  6th. 
(Convention    date,    October    8th,    1913,    Germany).      (Complete). 

361.  "  Recovery  of  copper  from  weak  copper-sulphate  solutions."  S.  O. 
Cowper-Coles.      January    6th. 

362.  *'  Process  for  the  treatment  of  ores  containing  iron  and  copper."  S.  O. 
Cowper-Coles.      January    6th. 

363.  "  Process  for  the  manufacture  of  metallic  strips  and  ribbons."  S.  O. 
Cowper-Coles.      January    6th. 

864.     "  Electro-deposition   of    alloys."     S.    O.    Cowper-Coles.      January   6th. 

365.  "  Process  for  coating  metal  plates  and  the  like."  S.  O.  Cowper-Coles. 
January  6th. 

366.  "  Construction  of  pipes."     S.  O.  Cowper-Coles.     January  6th. 

373.  "Electric  apparatus  for  heating  liquid."  J.  von  Hentzel.  January 
6th.     (Complete). 

389.  "  Fuses  for  electric  circuits."  Sieuf.ns-Schuckertwerke  G.m.b.H. 
January    6th.      (Convention    date,    May    10th,    1913,    Germany).      (Complete). 

390.  "  Dynamo-electric  machines."  British  Thomson-Houston  Co.,  Ltd., 
and   A.  A.   Pollach.     January  6th. 

391.  "  Electric  switching  systems."  British  Thomson-Houston  Co.,  Ltd. 
and   H.  C.   HastincS.     January  6th. 

399.  "Submarine  telegraphy."  J.  S.  Withers.  January  6th.  (K.  C.  Cox, 
Norfolk    Island). 

402.  "  Means  for  and  methods  of  protecting  alternating  current  electric 
generators."     A.   M.   Tavlor.     January   6th. 

412.  "  Electric  snitch."  Mickelwright.  Ltd.,  W.  W.  Peck  and  W.  R. 
Mickelwright.     January  7th. 

415.  "  Gas-controllers  and  the  like."  E.  H.  Horstmann,  G.  O.  H.  Horst- 
mann,   A.    HoRSTUANN,    S.    A.    Horstmann   and   W.   T.    Edgar.     January   7th. 

427.  "  Distance  gas-lighting  apparatus,  for  switching  on  and  off  electrically, 
and  means  for  igniting  same."     H.  T.  Brooker  and  H.  Brooker.    January  7th. 

440.  "  Call-up  switch  for  wireless  telephones."  P.  A.  E.  Armstrong. 
January  7th. 

441.  "  Mercury  breaks  or  interrupters."  H.  F.  Bicge  and  F.  R.  Butt. 
January  7th. 

450.  "  Semi-automatic  or  automatic  graded  service  telephone  systems." 
H.  Baron.  January  7th.  (G.  Heimann,  Germany).  (Addition  to  11,888/13). 
(Complete). 

452.  "  Transmitter  for  distant  controlling-apparatus  for  ordna/ice."  R. 
Girardelli.  January  7th.  (Convention  date,  January  16th,  1913,  Italy). 
(Complete). 

455.     "  Mechanical   breaks  or  interrupters."     E.    E.   Greville.     January  7th. 

459.  "  Number  impulse  instrument  for  automatic  or  semi-automatic  tele- 
phone svstems."  Siemens  &  Halske  Akt.  Ges.  Januarv  7th.  (Convention 
date.    April    17th,    1913.    Germany).      (Complete). 

460.  "  Sound-transmitters."     W.    J.    Marciiant.     January   7th.      (Complete). 
515.     "  Starting    and    regulating    the    speed    of    dynamo-electric     machines." 

F.   Cumont.     January  8th.     (Addition    to  8.108/12).      (Complete). 

618.  "  Safety  fuse-plug."  C.  F.  Christinsen  and  M.  Wettirgribn.  Janu- 
ary  8th. 

521.  "  Shade  reflectors  for  electric  and  other  lighting  purposes."  J. 
Morrison  and  J.   Marsden.     January  8th. 

528.  "  Process  for  manufacturing  condensation  products  from  phenol, 
formaldehyde,  and  the  like."    Konstantin  Tarassoff.    January  8th.     (Complete). 

540.  "  Electric  incandescent  lamps."  Wfstingiiouse  Metallfaden  Gluh- 
lampenfabric  G.M.B.H.  January  8th.  (Convention  date,  January  13th,  1913, 
Austria).     (Complete). 

649.  "  Electrolytic  recovery  of  zinc  from  solutions  of  zinc  sulphate."  E.  J. 
Hunt   and    W.   T.    Gidden.   '  January   8th. 

657.  "  Improvements  in  electrical  terminals."  Western  Electric  Co.,  Ltd. 
January    8th.      (F.    T.    Woodward,   of    Belgium). 

661.  "  Method  and  means  for  determining  and  adjusting  the  speed  of  rota- 
lion  of  impulse-transmitting  device  for  automatic  telephone  exchange  svstems." 
Western    Electric   Co..    Ltd.     January    8th.      (F.    T.    Woodward,    Belgium). 

670.     "  Electric  induction   furnaces."     J.   Harden.     January  8th.     (Complete). 


590.  "  Application  of  the  electric  properties  of  metallic  sulphides  to  electro- 
technics."  G.  Mascarini  and  A.  CoNTARDI.  January  8th.  (Convention  date, 
January  11th.  1913,  Italy).     (Complete). 

597.  *'  Equipment  for  producing  welded  seams  bv  means  ol  til"  electric 
arc  and  added  welding-materials."  F.  W.  Hrt/sEK.  January  8th.  (Convention 
date,   July  29th,   1913,   Germany).     tCor 

699.  "  Devices  for  supporting  and  insulating  electric  conductors."  NEVILLE, 
Williams  &  Co.   and    A.    E.    WOODHOUS1       January   9th. 

600.  "  Device  adapted  to  produce,  in  case  of  coil  defects  in  the  armatures 
of  electric  machines,  an  automatic  indication  of  the  said  irregularity,  or  an 
automatic  stopping  of  the  machine,  or  a  decrease  ol  its  number  of  revolutions 
or  of   its   tension."      I-'.    V.    SCHIOM    and    W.    Rl  NO.      J.nu.iry    Ulh.    (Complete). 

924.  "  Protective  devices  lor  dvnamo-clcctric  motors.  G.  Ellison  and 
VI.    R.    H.    Mueller.     January    9th. 

628.  "  Method  of  construction  ol  electric  ovens  and  the  like."  G.  H. 
Clarkson,  A.  J.   H.  Andi.ius  and   D.   H.  Jackson.     January  9th. 

630.  "  Electrical    heating-apparatus."     A.    E.    Grabonsky.      January    9th. 

631.  "  Electrical   heating-apparatus.     A.    E.    Grasonsky.      January   9th. 


64S.  "  High-speed  interrupters  or  vibrators  used  in  connection  with  electri- 
cally  operated    devices."      F.    Knabl.      January    9th. 

683.  "  Means  (or  collectively  actuating  and  controlling  alternating-current 
motors."     J.   L.    Routin.     January  9th.     (Addition   to  735/13).     (Complete). 

719.  "  Sparking-plugs  lor  internal-combustion  engines."  F.  H.  Bluemel  and 
Bluemel  Bros.,  Ltd.     January  10th. 

728.  "  Method  of  and  apparatus  lor  treating  deep-seated  parts  of  the  body 
with  Rontgen  rays."  E.  Pohl.  (Convention  date,  March  29th,  1913,  Germany). 
(Complete). 

739.  "  Device  for  prolonging  the  period  between  active  intermittent  electric 
impulses."     A.  B.  Webber  and  Standard  Time  Co..  Ltd.     January  10th. 

742.  "  Apparatus  for  automatically  mixing  up  baths  through  which  electric 
currents  are  conducted  by  means  of  electrodes."  Fried.  Krupp  Akt.  Gis. 
January  10th.     (Convention  date,  January  17th,  1913,  Germany).     (Complete). 

749.  "  Supports  for  electric  trolley  wires.  K.  von  Kando.  January  10th. 
(Complete). 

767.  "Telephonic  sysUms."  E.  A.  Graham  and  E.  A.  Sanftieben.  January 
10th.     (Compute). 


PUBLISHED    SPECIFICATIONS. 


Copies  of  any  of  the  Specificatio 
of  Mmsrs.  W.  P.  THoursoN 
Liverpool    and    Bradford ;   price 


s  in  the  following  Hat  nay  be  obtained 
li  Co.,  266,  High  Holborn,  W.C.,  and  at 
post    free,   W.    (in   stamps). 


1812. 

21,743.  Wireless  Telegraph  Systems.  W.  H.  Shephard  and  A.  E.  McKeoh- 
nie.     September  24th. 

26,800.  Process  for  Rendering  Non-ductile  Metals  Ductilb.  C.  Trenzen 
November   21st.      (August    14th,    1911). 

26,899.  Regulation  of  Electric  Rotary  Converters.  P.  Whitaker.  Novem- 
ber 22nd. 

29,351  to  29,360.  Telephone  Systems.  Automatic  Telephone  Manufacturing 
Co.       (Automatic    Electric   Co.).      November  20th. 

29,384.  Method  of  Reproducing  Electric  Variations.  H.  de  F.  Arnold. 
December    20th.      (July    15th,    1912). 

29,416.  Telegraphic  Receiving  Apparatus  Adapted  to  Actuate  a  Perforator, 
Typewriter,  or  Analogous  Device.  A.  C.  Baronio  and  K.  L.  Wood.  Decem- 
ber 20th. 

29,456.  Electric  Accumulators.  B.  Heap  and  Chloride  Electrical  Storage 
Co.      December  21st. 

29,461.  Means  and  Method  of  Operating  Liquid  Electric  Controllers 
and  Starters.     R.  F.  Baerlocher  and  Allen  West  &  Co.     December  21st. 

29,522.  Dynamo-electric  Machines.  Soc.  S.T.A.R.  (Systeme  de  Traction 
Auto-Regulateur).     December  23rd.     (December  21st,    1911). 

29,613.     Electric    Igniters.      F.    W.    May.      December   23rd. 

29,620.     Electric   Ignition    Generators.     B.   Lawrence.     December  23rd. 

29,719.  Impulse-sending  Mechanisms.  Western  Electric  Co.  (F.  T.  Wood- 
ward, acting   for  the  Western   Electric  Co.).     December  24th. 

29,721.  Telephone  Systems  having  Automatic  Switching  Apparatus  Con- 
nected over  Junction  Lines  with  a  Manual  Exchange.  Siemens  Bros.  &  Co. 
and    T.    Pettigrew.      December   24th. 

29,763.  Electric  Cookinc  and  Heating  Appliances.  A.  H.  Railing  and 
C.  C.  Garrard.     December  27th. 

29,809.  Electric  Couplings  for  Use  in  the  Electrical  Installations  o» 
Motor  Road-vehicles  and  the  like.  H.  Lucas  and  W.  H.  Edwards.  Decem- 
ber 27th. 

29,879.     Detachable  Electric  Immersion  Heater.    G.  H.  Ide.    December  28th. 


1913. 

4,355.  Electric  Ozone  Generators.  C.  W.  Denny.  February  20th.  (Cog- 
nate  Application,    17,969/13.). 

4,638.     Electric  Time-alarms.     W.  Rausch.     February  24th. 

9,463.  Earthing  Clips  for  Metallic  Covered  Electric  Cables.  F.  de  B. 
Hart  and   Anchor  Cable  Co.     April  22nd. 

9,530.  Substitution  Resistances  roR  Electric  Lamps.  H.  Heins.  April  23rd 
(October  3rd,  1912j. 

9,685.  Amortisseur  Windings  for  Synchronous  Dynamo-electric  Machines. 
British    Thomson-Houston    Co.    and    F.    P.    Whitaker.      April    24th. 

10,018.  Substitution  Resistances  for  Electric  Lamps.  W.  Heins.  April 
29th!    (Addition    to  9,530/13.      November   25th,   1912). 

13.654.     Electric  Switches.    E.  A.  Fagerlund.    June  12th.     (June  14th,  1912). 

13,660.     Electric   Lighting   Indicator.     J.   C.   Hutton.     June  12th. 

24  126.  Geared  Alternating  Current  Electric  Motors.  Siemens-Schuckert- 
werke  Ges.     October  84th.     (October  24th,  1912). 

24  148.  Masts  for  Wireiess  Telegraphy  and  liki  PuRrosss.  Marconi's 
Wireless    Telegraph    Co.    and    A.    Gray.      October    84th. 


Ashes  as  Fuel. — The  amount  of  carbon  in  the  ash  taken 
from  a  boiler  is  rarely  lesB  than  10  to  20  percent,,  and  is  frequently 
much  mors,  especially  in  cases  of  forced  firing.  A  process  for 
savine  this  has  been  proposed,  wherein  the  ashes  are  placed  In  a 
liquid  having  a  specific  gravity  greater  than  that  of  the  coal,  but 
le-s  than  that  of  the  ashe«,  so  that  the  ashes  sink  to  the  bottom 
and  the  coal  floats,  b  >th  being  continuously  removed.  In  a  trial  of 
the  apparatus,  800  tons  of  coked  coal  were  recovered  from  2,000  tons 
of  ashpit  waste.  Of  this,  some  500  tons  were  in  pieces  of  from 
\  in.  to  2  in.  in  size,  while  the  rent  was  available  for  briquetting. 
Th9  soot  carried  over  to  the  tubes  and  back  connection  is  some 
60  per  cent,  carbon,  and  the  New  York  EHison  Co.  is  investigating 
the  practicability  of  briquetting  it.— Power. 

iridium  in  the  D".«.  i.— Energetic  steps  are  being  taken 
to  secure  for  the  public  benefit  the  great  deposits  of  carnotite  in 
Colorado  and  Utah,  from  which  radium  is  b-ing  extracted.  A 
Na'ional  Radium  Institute  has  been  established,  in  conjunction 
with  the  Bureau  of  Mines,  to  extract  the  radium  and  to  affo'd 
facilities  for  the  free  treatment  of  all  cancer  patients  ;  none  of  the 
radium  will  be  sold.  Legislation  is  contemplated  to  safeguard 
*ny  sources  of  radium  that  may  be  discovered  in  the  future. 
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WAGES  AND  CONDITIONS    OF   LONDON 
ELECTRICAL    WORKERS. 


The  agitation   among  the  workers  in  many   branches  of 

industry  for  higher  wages  and  better  conditions,  now  faces  the 
electrical  contracting  trade  in  the  London  district.  Two 
meetings  have  been  held  during  this  week  which  have  shown 
that  the  situation  may  become  a  serious  one,  leading  to 
widespread  open  conflict  unless  it  is  handled  with  the 
utmost  discretion  and  with  a  desire  on  both  sides  for  peace. 

We  profoundly  hope  that  some  way  may  be  found  of 
averting  what  could  only  be  a  calamity. 

Let  us  as  briefly  as  we  can  state  the  position.  There  are 
said  to  be  3,000  electrical  workers  in  the  London  district. 
Of  these,  it  is  understood,  1,800  are  now  members  of  the 
Electrical  Trades  Union.  The  officials  of  that  Union  base  a 
claim  for  higher  wages  upon  the  increase  in  the  cost  of  living, 
and  they  quote  the  Board  of  Trade  Labour  statistics  to  show 
that  that  increase  amounts  to  16*8  per  cent,  since  190o. 
They  ask,  for  example,  that  the  !)^d.  per  hour  paid  to 
wiremen  should  be  increased  to  lid.,  which  they  say  is 
only  an  advance  of  8-7  per  cent,  (we  make  it  15'8 
per  cent.),  and  they  also  want  alterations  in  con- 
ditions as  to  working  hours,  overtime  and  many  other 
matters.  Now,  if  this  had  been  all,  the  position  would  have 
been  simpler  than  it  actually  is.  -Such  matters  afford  a 
basis  for  negotiations,  and,  as  a  matter  of  fact,  both  masters 
and  men  express  themselves  agreed  that  the  time  has 
arrived  for  their  consideration.  What  is  it  that  prevents 
calm  and  dispassionate  round-table  discussion  as  to  what 
are  fair  rates  of  payment  ?  Apparently  several  months 
ago  there  were  certain  pourparlers  between  the  Electrical 
Trades  Union  and  the  London  Electrical  Masters'  Associa- 
tion, but  the  latter  body  declined  to  negotiate  save  on 
certain  stipulated  conditions.  These  conditions  were 
strongly  objected  to  by  the  Union  :  they  refused  to 
discuss  matters  with  their  hands  tied  behind  their 
backs,  and  desired  the  questions  at  issue  to  be  discussed  on 
their  merits.  The  next  step  was  for  the  L.E.M.A.  to  issue 
the  notice  published  in  our  issue  of  January  16th  calling  a 
meeting  at  Caxton  Hall  for  Tuesday  last,  and  intimating  their 
desire  to  improve  the  status  of  all  electrical  workers,  whether 
connected  with  any  organisation  or  not,  with  a  view  to 
appointing  a  committee  of  masters  and  men  to  draw  up  a 
code  of  working  rules  and  fix  wages  and  terms  of  employ- 
ment. It  was  this  action  which  enraged  the  Electrical 
Trades  Union,  and  they  summoned  a  mass  meeting  for 
Monday  night  last  at  the  Memorial  Hall. 

We  made  it  our  business  to  attend  both  of  the  above 
gatherings  with  a  view  to  ascertaining  the  exact  position 
and  forming  a  fair  opinion  regarding  the  dispute.  The 
meeting  called  by  the  Union  rilled  the  Memorial  Hall 
to  its  utmost  capacity.  The  throng  of  1,500  or  so  was  of 
one  mind  ;  it  was  too  easily  carried  away  at  times  when  the 
floodgates  of  Socialistic  oratory  were  opened  and  abuse 
was  levelled  at  particular  contractors,  but  there  was  fre- 
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quently  the  saviDg  grace  of  humour.  Laughter  was  easy, 
whether  occasioned  by  the  imitation  of  a  "  cuckoo  !  "  which 
punctuated  speeches  at  more  or  less  appropriate  points,  or  by 
the  shrill  effeminate  voice  which  had  a  way  of  crying  right 
above  the  rest  "  Hear  !  hear  ! ,"  moving  to  merriment  just 
as  some  orator  or  other  had  been  breathing  out  his 
threatenings  and  slaughters,  and  perhaps  was  priding  himself 
upon  Laving  got  home  that  time,  at  any  rate.  Now  why 
was  there  this  humour,  this  readiness  to  listen  to  pretty 
stories  about  drowning  men  with  wigs  and  paper  collars, 
who  could  not  be  rescued  because  they,  "  like  you  men, 
will  not  hang  together " ;  and  about  landladies  who 
didn't  know  how  to  cook  sausages,  and  said  that  "  when 
you  had  cleaned  'em  out  there  wasn't  much  left  of  'em  ?  " 
The  lighter  vein  of  the  meeting  indicated  either  that  the 
electrical  workers  had  an  unbounded  confidence  in  their 
cause  and  felt  sure  of  winning,  or  else  that  there  were 
many  present  who  had  no  life  and  death  interest  in  the 
matter. 

We  must  judge  things  as  we  find  them,  and  we  have 
dealt  with  the  humour.  But  there  was  a  deep  and  serious 
determination  which  possessed  the  whole  gathering.  It  had 
a  conviction  that  the  London  Electrical  Masters'  Associa- 
tion was  "  out  "  to  "  smash  the  Union  "  ;  if  that  were  so, 
the  men  were  prepared  to  go  any  length,  it  was  an  infringe- 
ment of  their  personal  rights  and  liberties.  Men  had  fought  and 
died  for  such  things  as  these  in  the  past — they  would  do  so 
again.  Now  this,  and  a  great  deal  of  anti-capitalistic  froth 
and  .Socialistic  idealism,  may  have  been  merely  used  to  attract 
members  to  the  E.T.U. — ">0  were  added  during  the  evening — 
but  it  may  not.  There  may  be  some  good  ground  for  the 
men's  resentment  at  the  Masters'  action  when  dealing  with 
them  in  the  earlier  stages,  or  there  may  not.  There  may 
have  been  wisdom  in  the  London  Electrical  Masters'  Associ- 
tion  ignoring  the  Union  to  such  .  an  extent  as  to  omit 
to  send  a  card  to  the  Union's  secretary  admitting  him  to 
Tuesday's  meeting — there  may  not.  We  prefer  not  to 
decide  these  points.  We  are  more  concerned  to  prevent  a  con- 
flict. So  far  there  may  have  been  misunderstandings  on  both 
sides,  we  have  nothing  to  do  with  that  now.  We  prefer  to  deal 
with  the  position  as  it  stands.  The  masters  at  their  meeting 
of  workers  on  Tuesday  did  not  have  things  as  much  their 
own  way  as  they  desired.  The  non-union  working  element 
in  the  Hall  was  very  small,  and,  generally  speaking,  was 
weak.  That  there  is  a  strong  non-unionist  case  we  have 
shown  again  and  again,  and  several  of  the  employers 
indicated  strongly  their  own  views,  but  the  non-unionist 
speakers  among  the  men  were  not  sufficiently  representative 
of  the  strong  case  that  they  might  advance  for  individual 
liberty.  As  matters  stand  both  Unionist  and  non-Unionist 
are  demanding  liberty — the  Unionist  the  right  to  organise, 
the  non-Unionist  the  right  to  remain  unorganised.  But 
the  fly  in  the  ointment  is  the  intolerant  spirit  of  the 
I'nionist  toward  other  men  who  prefer  to  remain  free.  If 
the  members  of  the  Electrical  Trades  Union  mean  to  con- 
duct their  part  of  the  negotiations,  which  we  hope  will 
ensue,  in  the  abominable  spirit  shown  by  some  of  their 
orators  of  Monday  last,  then  we  cannot  feel  hopeful  of 
success.  We  prefer  not  to  print  all  the  ugly  things  that 
were  said  by  way  of  abuse  of  the  non-Unionist,  the  capitalist 
and    individual    electrical    employers— we    prefer    not   to 


embitter  the  controversy — but  we  have  them  in  reserve. 
At  the  moment  we  merely  treat  them  as  the  heated 
utterances  of  men  who  thought  that  the  elec- 
trical employers  of  London  were  intent  on  "  union- 
smashing."  Several  well-known  electrical  contracting  em- 
ployers on  Tuesday  night  disowned  any  such  intention,  and 
we  believe  that  their  fair  and  frank  statements  made  a  good 
impression  on  the  50  or  more  representatives  of  the  Union 
who  were  among  the  delegates.  They  are  compelled,  how- 
ever, so  long  as  there  is  a  large  proportion  of  electrical 
labour  out  of  the  Unions,  to  pay  regard  to  that  element  as 
well,  and  ensure,  as  far  us  may  be  in  their  power,  that  its 
interests  shall  be  studied.  We  have  repeatedly  stated  in 
these  pages  our  views  on  freedom  of  labour.  We  recognise 
that  Trade  Unions  have  a  very  important  non-political  place 
to  fill  in  endeavouring  to  ameliorate  the  lot  of  the  worker, 
also  that  to  try  to  stop  the  organisation  of  workers  is  both 
undesirable  and  futile  at  this  date.  Organised  employers  in 
the  future  will  have  to  meet  organised  labour.  The  electrical 
masters  declared  that  they  have  no  desire  to  fight  the 
Unions,  but  they  are  prevented  from  negotiating  with  them 
by  their  own  action  in  denying  the  masters  the  right  to  give 
free  and  Union  labour  equal  rights  to  work. 

The  intention  of  the  L.E.M.A.  was  to  pass  the  following 
resolution  : — 

That  a  Committee  of  Workmen's  Representatives  be  appointed 
consisting  of  12  members  (not  more  than  one  representative  from 
any  one  firm)  to  meet  the  Committee  of  the  London  Electrical 
Masters'  Association  with  a  view  to  agreeing  working  rules,  and 
terms  and  conditions  of  employment. 

Eventually,  however,  that  resolution  was  withdrawn,  as 
Union  rules  would  have  debarred  any  Union  man  from  act- 
ing on  such  a  committee,  and  an  amendment  moved  by  a 
member  of  the  E.T.U.  District  Committee,  who  argued 
with  considerable  fairness  and  some  ability,  and  seconded 
by  Mr.  Ebben,  the  secretary  of  the  Association  of  Electrical 
Station  Engineers,  was  carried  by  an  overwhelming  majority, 
as  follows  : — 

That  the  resolution  put  forward  by  the  Electrical  Masters'  Asso- 
ciation be  referred  back  to  the  two  organisations,  the  Electrical 
Trades  Union  and  the  Association  of  Electrical  Station  Engineers. 

What  the  next  step  may  be  we  cannot  now  say.  The 
exact  meaning  and  drift  of  the  amendment  is  not  clear. 
How  the  resolution,  which  only  came  before  the  meeting  for 
the  first  time  on  Tuesday,  could  be  referred  back  to  those 
who  had  never  had  it  before  them,  we  know  not,  but  we 
presume  it  amounts  to  this,  that  the  two  Associations  will 
put  their  heads  together  (it  was  stated  on  Monday  that  the 
A  E.S.E.  had  thrown  in  its  lot  with  the  Union),  and  do 
something  toward  the  appointment  of  a  committee  to  meet 
the  Masters'  Committee.  If  that  be  the  case,  and  the 
masters  agree  to  waive  their  conditions  meanwhile,  there 
is  a  free  way  for  matters  to  be  considered  fully.  But  if 
the  Union  continues  to  adopt  the  attitude  of  open  hostility 
to  the  non-Union  worker  and  declines  to  work  beside  him, 
or  at  best  continues  to  make  life  intolerable  to  him,  then 
that  is  a  rock  on  which  the  ship  will  split.  If  Unionists 
mean  it  when  they  say',  as  they  do  say,  "  Let  us  have 
peace  !  "  "  We  do  not  want  war  !  "  then  they  must  not 
expect  to  dictate  all  the  terms,  and  they  must  certainly 
moderate  their  attitude  towards  the  non-UnioniBt. 

Very  many  interesting  points  came  under  discussion  at 
both  of  the  meetings  referred  to,  such  as  the  grading  of 
men,  black-listing,  inefficient  work,  apprentices,  under- 
cutting of  labour,  and  under-cutting  of  contractors'  charges 
to  clients,  how  long  a  period  of  training  and  experience  is 
required  in  order  to  make  a  wireman  efficient  and  so  on- 
but  these  we  cannot  deal  with  now. 

We  will  content  ourselves  with  hoping  for  a  peaceful 
settlement  of  the  whole  of  the  differences.  We  note  with 
regret,  however,  that  the  E.T.I1.  Secretary  is  reported  to 
have  stated  that  the  acceptance  of  the  amendment  will  not 
affect  the  position  with  regard  to  the  building  strike  at  all. 
'8  In  every  case  where  the  Building  Trades  Federation  took 
action  their  men  would  come  out  automatically." 
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While     the    volume    of    complaint 
""'  regarding   the   British  telephone  m  i 

s r'l.'."  intermittently  swells  Etnd  dies  away,  it 
never  erases  for  long.  Granted  that  the 
Post  Office  has  bad  its  hands  full  of  work  arising  out  of 
the  transfer  and  due  very  largely  to  the  inexcusable 
negleot  of  the  Government  to  make  proper  arrangements 
with  the  National  Telephone  Co.  for  the  vigorous  develop- 
ment of  the  system  during  the  years  immediately  preceding 
the  transfer,  the  fact  remains  that  two  years  have  elapsed 
since  the  Post  Office  took  charge  of  the  undertaking,  and 
still  the  service  is  not  satisfactory.  That  is  the  mildest 
possible  way  of  stating  the  case,  for  there  is  abundant 
evidence  that  the  development  of  the  system  and  the  quality 
of  the  service  lag  far  behind  the  standards  maintained  in 
other  countries. 

But  apart  altogether  from  the  technical  aspect  of  the 
question,  the  baneful  influence  of  the  official  attitude  towards 
the  public  has  manifested  itself  in  various  ways  ;  the  idea 
that  a  public  service  is  essentially  intended  for  the  benefit 
and  convenience  of  the  public  never  seems  to  penetrate  the 
understanding  of  the  bureaucrat,*  or  of  his  subordinates, 
who  collectively  regard  the  matter  as  /heir  business,  and,  as 
was  evident  in  the  recent  agitation  of  the  postal  servants, 
the  profits  as  their  profits.  Hence  there  is  always  a 
tendency  for  the  officials  to  assume  a  hectoring,  domineering 
attitude  towards  individual  members  of  the  community 
whose  views  may  differ  from  their  own,  and  to  regard  them- 
selves as  Government  officials  rather  than  servants  of  the 
public— their  true  function. 

This  attitude  is  well  exemplified  in  the  clause  in  the  tele- 
phone agreements  which,  above  all,  has  pressed  most  hardly 
on  users  of  the  telephone — the  clause  which  compels  the 
subscriber  to  commend  his  very  soul  to  the  care  of  the 
department,  and  renders  it  impossible  for  him  to  obtain 
common  justice  and  equity  in  the  Courts,  The  iniquity  of 
this  clause  has  been  frequently  the  subject  of  severe  and 
outspoken  comments  by  the  judges  before  whom  cases  have 
been  brought,  and  who  have  found  themselves  compelled,  in 
direct  defiance  of  the  principles  of  justice,  to  decide  in 
favour  of  the  Post  Office.  So  long  as  this  condition 
prevails,  the  telephone  service  is  not  a  service,  but  a 
tyranny,  for  no  other  word  adequately  describes  a  state  of 
things  in  which  a  citizen  is  deprived  of  his  legal  remedy  for 
wrongful  treatment.  It  is  an  established  principle  of  the 
British  Constitution  that  for  every  wrong  there  is  a  right — 
why  should  the  Post  Office  be  empowered  to  override  this 
great  principle  ? 

A  correspondent  of  the  Times  recently  suggested  arbitration 
as  a  solution  of  the  difficulty.  He  pointed  out  that  appeals 
between  the  Post  Office  and  friendly  societies  now  come  before 
the  Registrar  of  Friendly  Societies,  upon  whom  powers  of 
arbitration  were  conferred  by  an  Act  of  187G.  The  tribunal 
thus  created,  he  says,  has  proved  to  be  one  of  the  cheapest  and 
most  expeditious  in  the  country,  and  he  sees  no  reason  why 
the  arbitrator,  who  now  adjudicates  in  one  branch  of  Post 
Office  work,  should  not  also  deal  with  another. 

Whether  the  same  arbitrator  do  the  work,  or  another 
be  appointed  to  deal  with  telephone  disputes,  is  immaterial ; 
the  important  thing  is  that  the  present  state  of  affairs  is 
oppressive  and  intolerable,  and  a  way  ought  to  be  found 
to  remove  the  legal  disability  at  present  imposed  by  force 
upon  all  telephone  subscribers. 

A  new  instance  of  encroachment  by  the  Telephone 
Department  upon  the  rights  of  subscribers  is  brought  into 
the  light  by  another  correspondent  of  our  contemporary, 
who  states  that  the  department  will  not  now  issue  two  free 
copies  of  the  telephone  directory  to  a  subscriber  who  rents 
an  extension  as  well  as  a  main  instrument,  unless  he  is  on 
the  "  message-rate  "  tariff.  This  amounts  to  charging  an 
extra  half-crown  a  year  for  the  use  of  an  extension.  If  the 
rates  are  to  be  revised — and  we  understand  that  a  new  tariff 
is  approaching  completion — let  them  be  revised  systematic- 
ally and  en  bloc  •  the  policy  of  pinpricks  is  a  most  irritating 
method  of  procedure. 


Lead. 


A  VKkv  active  market  Imi 
witnessed  for  lead  within  the  pant  few 
weeks,  and  the  ril nation,  while  gaining  in  strength  u>  a 
notable  degree,  has,  to  a  considerable  <  [tent,  regained 
of  the  interesting  features  of  last  year.  The  bean  who 
sold  so  heavily  in  December  when  prices  dumped  heavily 
(the  average  for  the  month  bein^  only  gl<  8i.  8d.  a  ton, 
against  819  9s.  5<1.  in  November,  and  CI!)  I  Is.  lod.  a  ton 
in  October)  were  driven  in  a  half  panic  to  cover,  and  prices 
accordingly  soared  upwards  to  well  over  £20  a  ton  for 
January  shipments,  while  parcels  available  for  prompt 
delivery  rose  to  an  even  higher  figure.  There  was  no 
mistaking  the  liberties  which  had  been  taken  with  the 
position,  and  the  Convention,  while  for  a  time  assuming  the 
role  of  mere  on-lookers,  at  last  came  in  and  bought  a  little, 
which  added  to  the  feelings  of  apprehension.  Later  on, 
however,  the  Convention  reversed  their  tactics,  and  the 
price  having  been  forced  to  an  elevated  figure,  they  came 
forward  as  sellers  on  a  liberal  scale  of  January  shipment, 
nobody  else,  in  fact,  having  anything  to  dispose  of.  The 
leading  interests  met  the  demand  quite  liberally  at  round 
£20  5s.  for  this  position,  and  the  private  transactions  in  all 
probability  exceeded  in  volume  those  put  through  publicly. 

The  strong  impression  is  that  the  price  of  the  metal  was 
raised  unduly  under  the  heavy  speculative  buying  witnessed, 
for  there  is  not  any  real  scarcity  of  lead  even  though 
the  quantities  coming  forward  are  ample  to  meet  the 
oonil  fide  requirements  of  consumers.  The  industrial 
prospects  for  the  near  future,  although  not  bad,  are  not 
calculated  to  inspire  confidence  in  very  much  higher  prices. 
For  one  thing  the  building  trade  here  is  not  at  all  good, 
and  the  labour  position  generally  is,  indeed,  most  dis- 
concerting. On  the  other  hand,  there  is  a  considerable  bear 
account. 

There  has  not  been  so  much  doing  for  the  export  markets, 
though  a  few  weeks  ago  the  demand  for  Russia  was  of  a 
most  pronounced  character,  and  the  home  buying  has  lately 
also  shown  a  marked  contraction.  The  advices  coming  to 
hand  from  the  Continent  are  not  reassuring,  for  German 
conditions  are  very  far  from  being  satisfactory,  with  a 
marked  slackening  of  industrial  activity  in  the  electrical 
plants.  The  immediate  position  as  regards  prices 
will  probably,  however,  be  affected  very  largely  by 
what  happens  in  respect  to  the  present  oversold  account. 
The  trade  as  a  whole  does  not  yet  believe  in  the 
stability  of  prices  round  £20  a  ton,  and  is  inclined  to 
anticipate  a  falling  away  based  upon  the  assumed  relaxation 
of  consumption,  and  the  fact  that,  despite  the  Mexican 
position,  there  appears  to  be  sufficient  lead  to  go  round, 
but  the  oversold  account  for  the  early  spring  months  remains 
of  considerable  extent,  and  this  will  have  to  be  reckoned 
wjth  sooner  or  later.  The  statistical  position  is  sound 
enough  actually,  the  only  thing  being  that  prices  are  regarded 
as  high. 

The  total  imports  for  1913  amounted  to  204,136  tons, 
compared  with  205,375  tons  in  1912,  and  213,704  tons  in 
1911.  The  position  was  thus  not  materially  altered  on  the 
year,  and  it  is  rather  surprising,  after  all  that  has  been  said 
as  to  the  falling  oil'  in  the  Mexican  production,  to  note  that  the 
imports  from  there  were  10,380  tons,  compared  with  17,757 
tons  in  1912,  and  20,219  tons  in  1911.  A  survey  of  the 
British  imports  for  the  past  30  years  shows  that  they  have 
risen  from  109,010  tons  in  1884  to  204,130  tons  in  1912. 
The  year  of  the  largest  import  was  1904,  when  the  total 
was  240,506  tons,  and  the  average  price  for  the  year 
£11  19s.  8d.  a  ton.  The  highest  average  annual  price 
during  recent  years  was  E19  Is.  9d.  in  1907,  when  the 
imports  were  practically  identical  with  those  of  1913. 
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A    LOCOMOTIVE     SLEWING     CRANE 
ACCUMULATOR    OPERATION. 


WITH 


[BY  OUB  BERLIN  CORRESPONDENT.] 

The  locomotive  slewing  crane  recently  constructed 
by  .Messrs.  J.,  von  Roll'sche  Eisenwerke,  of  Berne, 
Switzerland,  had  to  comply  with  the  following  con- 


FiG.il. — Locomotive  Battery  Crane. 

ditions  :  It  had  to  travel  within  the  factory  yards 
of  the  Schweizerische  Wagonfabrik  Schlieren, 
Ltd.,  on  standard  gauge  tracks,  negotiating  curves 
and  switches;  its  dimensions  had  not  to  exceed  the 
standard  clear  profile  and  had  to  be  designed  for 
the  crane  to  pass  through  fac- 
tory gates  4.30  m.  in  clear  height. 
Its  radius  in  the  rear  was  limited 
by  platforms  to  be  passed  by  the 
crane;  the  maximum  carrying 
capacity  with  6  m.  mean  radius 
was  fixed  at  5  tons,  though  6  tons 
had  to  be  lifted  with  a  smaller 
radius.  Apart  from  dealing  with 
piece  goods,  the  operation  of  a 
grab  for  coal  loading  had  to  be 
provided  for.  The  crane  was  also 
to  serve  from  time  to  time  in 
shunting  and  in  hauling  railway 
wagons  from  the  near-by  railway 
station  to  the  premises  of  the 
above  company. 

The  crane,  as  illustrated  in  fig. 
1.  lias  been  designed  as  a  slewing 
pillar  crane  with  adjustable  radius. 
The  jib,  as  well  as  its  hammer- 
shaped  supporting  framework. 
is  of  the  plate  girder  type. 
This  arrangement  ensures  for  the 
crane  operator  a  free  view  of  the 
surroundings,  while  affording  a 
convenient  space  for  arranging 
the  accumulator  battery  on 
tup,  at  the  side  of  the  beams.  A 
massive  counterweight  had  to  be 
provided  in  order  to  ensure  the 
stability  of  the  crane,  any  use 
of  the  battery  as  counterweight 
being  out  of  the  question, 
because  of  the  limited  radius  at  the  back  of  the 
crane. 

On  account  of  the  considerable  length  of 'track 
to  be  travelled  through,  as  well  as  of  the  switches 
and  curves,  accumulator  operation  was  found  prefer- 


able to  the  overhead  supplies  of  electrical  energy. 
The  battery  was  calculated  for  half  the  average  daily 
output,  its  capacity  being  1S5  amp. -hours  with  a 
5  hours'  discharge,  using  80  cells;  the  output  is 
about  30  kw. -hours.  The  battery  is  charged  in  two 
groups,  each  of  40  cells,  at  an  initial  pressure  of 
about  80  to  85  volts,  rising  to  105  to  no  volts,  to-! 
wards  the  end  of  the  charging  process.  During 
operation  the  two  groups  of  cells 
are  connected  up  in  series,  thus 
rendering  available  a  discharge 
pressure  of  160  to   170  volts. 

All  motors  are  designed  with 
series  field  windings,  the  out- 
puts in  lifting  loads  of  5  tons 
being  17  h.p.,  in  slewing  4.5  h.p., 
and  in  travelling  2  by  12.5  =  25 
11.  i'.  The  lifting  speed  is  10  m. 
per  minute,  the  slewing  speed 
1  metre  per  second,  and  the 
travelling  speed  2  metres  per 
second. 

The     lifting     gear    is    a    cable 
winch  with  worm  drive,  spur  gear 
transmission   and    electromagnetic 
brake,  and  is  switched  out  in  the 
position  of  maximum  lift  by  means 
of    an    adjustable    segment    stop. 
The    slewing    gear    comprises    a 
horizontal    worm    drive    provided 
with    a   sliding   clutch,   as   a  safe- 
guard against  any  overload  on  the 
driving  gear  wheels  in  the  event 
of  jamming  of  the  load  or  if  the 
jib  should  stick  fast.    Two  motors. 
each  of  12. 5  h.p.,  have  been  used 
in  the  travelling  gear,  each  of  which  drives  a  shaft 
through   a  tootned  wheel  transmission;  on  account 
of    the    differences    in    travelling    resistance    of    the 
shafts,   in  accordance   with  the  position   of  the  jib, 
a  compensation  of  power  effects  has,  however,  been 


r- 

i 


Fig.  2.— Details  or  Batteiu  Ckane. 

ensured  between  the  two  axles  by  a  bevel  wheel 
gear.  Control  is  effected  exclusively  by  means  of 
controllers  from  the  driver's  stand  on  the  rotary 
platform.  The  lifting  and  slewing  controllers  are 
operated    simultaneously    by     means     of    combined 
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lever  controller*  through  a  single  lever.  The  slew- 
ing controller  is  a  simple  reversing  controller  with 
5  switching  positions,  whereas  the  lifting  controller 
includes  lowering  brake  connections.  The  travel- 
ling controller  comprises  series-parallel  reversing 
connections,  that  is  to  say,  the  two  travelling 
motors  are  arranged  in  series  in  the  rirsl  three  eon 
tact  positions  and  in  parallel  in  the  last  two  posi- 
tions, the  crane  travelling  in  the  former  case  at  hall 
and  in  the  latter  at  lull  speed. 

Self-grabbing  operation  is  performed  in  the  fol- 
lowing way  :  i  he  open  grab  is  lowered  down  on  the 
material;  on  striking  it,  the  locking  device  which 
has  kept  the  grab  open  is  disengaged  automatically, 
thus  allowing  the  grab  to  be  closed  and  lifted  by 
means  of  the  lifting  winch.  In  the  highest  position 
a  fork  is,  by  means  of  a  cable,  operated  from  the 
driver's  stand,  slipped  below  a  bolt  head  of  the  grab, 
thus  serving  as  a  rest  to  the  grab  frame,  disengag- 
ing the  shovels  and  allowing  them  to  open.  In  their 
open  position  the  shovels'  are  locked  fast,  thus  al- 
lowing the  fork  to  be  withdrawn  after  a  short  lilt. 
after  which  the  same  operation!  may  be  begun  over 
again. 

Lifting  and  lowering  of  the  jib  is  effected  by 
means  of  the  lifting  winch.  Lowering  can  be 
effected  under  current,  using  the  controller;  the  jib 
or  load  can  also  be  lowered  without  the  aid  of  the 
controller,  the  electromagnetic  brake  being  lifted 
by  hand  and  the  load  being  allowed  to  slide  under 
the  control  of  the  brake. 

The  crane  above  described  has  given  every  satis- 
faction in  connection  with  its  very  varied  duties. 


is  9^d.  per  hour ;  now,  winding  coils,  at  any  rate  for  small 
sizes,  is  the  simplest  possible  job,  and  a  l>oy  at  7s.  6cl  per 
week,  after  being  shown  foi  a  oonple  oi  days,  can  do  it  as 
well  aw  u  num.      Vet  if    thi  to  stand, 

Home  of  the  boroughs  will  stipulate  that  machinal  supplied 
to  their  orders  are  to  be  made  hy  men  who  arc  paid  Trade 
Union  wages.  I  should  like  the  views  of  your  read*  tl ,  at  I 
fail  to  see  how  it  is  to  be  done. 

Now  to  turn  to  the  still  more  ridiculous  rules.  No.  6 
reads  : — "  Inside  workers  shall  Ik;  allowed  walking  time  for 
any  distance  under  one  mile,  and  not  less  than  Is.  per  day 
for  over  one  mile  and  under  three  miles  from  shop.  Not 
less  than  Is.  C.d.  per  day  outdoor  money  be  paid,  and 
travelling  time  and  third-class  ordinary  railway  fares  allowed 
for  any  distance  over  three  miles  and  under  1 2  miles  from 
shop." 

Now  I  quite  fail  to  see  the  fairness  of  demanding  Is.  to 
Is.  6d.,  because  a  man  chooses,  for  reasons  of  his  own,  to 
live  at  a  distance  from  his  work  ;  or,  again,  is  it  fair  on 
the  men  every  time  they  change  employment  to  have  to 
move  their  home  owing  to  the  masters  refusing  (perfectly 
rightly,  I  think)  to  pay  a  man  extra  because  he  lives  at  a 
distance  ? 

No.  7. — All  members  working  on  any  dirty  job  must 
receive  not  less  than  Is.  per  day  extra.  All  members 
working  on  any  dangerous  jobs  must  receive  2s.  6d.  per 
day  in  addition  to  outdoor  money. 

Finally,  I  am  afraid  that  if  the  Electrical  Trades  Union 

cannot  see  how  unreasonable  many  of  these  rules  are  they 

will  find  that  their  members,  instead  of  getting  assistance 

from  the  Union,  will  find  that  their  membership  is  a  bar  to 

getting  a  job. 

An  Employer. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


The  London  Electrical  Trades  Dispute. 

As  an  electrical  manufacturer,  I,  in  common  with,  I  pre- 
sume, all  (at  any  rate,  London)  manufacturers,  have  received 
a  letter  and  booklet  from  the  Electrical  Trades  Union.  In 
the  letter  they  say  that  as  the  masters,  through  their 
Association,  refuse  to  meet  them  to  discuss  wage  rates,  &c, 
unconditionally,  they  have  taken  the  bull  by  the  horns  and 
issued  a  booklet  of  their  demands.  I  do  not  propose  to  deal 
with  the  masters'  so-called  refusal  to  meet  the  men,  beyond 
siying  that,  as  far  as  I  have  heard,  their  only  stipulation 
was  that  the  rights  of  non-union  men  should  be  recognised, 
and  to  this  the  Union  would  not  agree.  No  doubt  this  will 
be  dealt  with  in  your  paper  by  some  who  know  more  about 
it,  as  I  am  not  a  member  of  the  above-mentioned 
Association. 

The  particular  points  I  should  like  to  raise  are  with 
regard  to  the  book  of  rules  issued  by  the  Electrical  Trades 
Union.  If  the  officials  had  for  their  sole  object  the  dis- 
missal of  all  their  members,  they  could  hardly  have  drawn 
up  rules  better  calculated  to  accomplish  that  end,  and  the 
following  are  a  few  extracts  : — 
Rule  2. — A  50-hour  week. 

Rule  .'». — Rates  of  wages  :  Electric  fitter,  lid.  per  hour  ; 
armature  winder,  lid.  per  hour  ;  cable  joiner,  lid.  per  hour  ; 
plumber's  joiner,  Is.  per  hour ;  joiner's  mate,  8id.  per 
hour  ;  meter  fixers,  £2  per  week  ;  coil  and  magnet  winders, 
Hd.  per  hour. 

These  wages  are,  as  everyone  knows,  a  very  considerable 
advance,  and  in  some  cases  are  obviously  absurd.  For 
instance,  you  will  notice  that  no  distinction  is  made  between 
the  rate  for  winding  large  and  small  armatures,  whereas  of 
course  it  would  be  absolutely  impossible  to  pay  lid.  per 
hour  for  winding  a  small  armature  ;  and,  in  fact,  this  rate 
would  kill  the  trade  in  all  machines  under  about  30  h.p. 
Again,  the  rate  demanded  for  coil  and  magnet  winders 


Capping  Wood  Casing. 

In  November,  1913,  a  letter  was  kindly  placed  in  your 
paper  requesting  readers  to  give  us  their  opinion  whether 
casings  would  be  more  satisfactory  if  the  edges  were  thicker 
to  take  a  screw,  with  the  centre  fillet  proportionately  less 
than  is  usual  at  present. 

We  have  had  numerous  replies,  and  the  general  opinion 
appears  to  be  in  favour  of  having  the  three  fillets  of  equal 
thickness  so  that  the  capping  can  be  screwed  on  the  two 
edges  of  the  casings,  still  leaving  the  fillet  in  the  centre 
of  sufficient  size  with  care  to  put  a  screw  through,  to  screw 
the  casing  also  on  to  the  grounds  to  which  it  has  to  be 
fixed. 

Would  any  of  your  readers  express  further  opinions  on 
this  point  ?  We,  as  manufacturers,  wish  to  make  this 
material  to  suit  general  requirements,  and  intend  to  alter 
our  standard  pattern  very  shortly  with  the  outside  edges 
and  the  centre  of  equal  size  unless  many  expressions  of 
opinion  are  to  the  contrary. 

C.  Jennings  &  Co. 

Bristol,  January  23rd,  1914. 


The  Present  Discontent. 


I  am  glad  to  see  by  your  "  Correspondence  "  columns 
that  central-station  engineers  are  at  last  awaking  to  the 
fact  that  it  is  not  infra  dig.  to  be  a  Trade  Unionist,  and  as 
a  central-station  man  and  an  official  of  another  Union.  1 
wish  the  A.E.S.E.  every  success,  and  hope  all  station  men 
will  become  members. 

I  should  certainly  advise  "  Omen  "to  join,  as  if  he  has 
the  Trade  Union  spirit  he  will,  just  to  help  his  more  un- 
fortunate brethren,  though  he  has  not  much  cause  for  com- 
plaint ;  if  he  has  to  work  on  Bank  Holidays  he  gets  his 
fortnight  in  summer,  and  pay  if  sick.  Also,  are  not  all 
station- men  on  duty  all  the  eight  hours,  and  seven  days  per 
week  ?  I  should  like  him  to  try  a  works  power  station  for 
a  year  (if  he  could  stick  it  so  long)  ;  no  holidays  :  -2 1  hours 
for  the  longest  week-end  off  ;  no  sick  pay  :  time  for  relief 
strict— if  late  lose  shift  and  pay  ;  not  allowed  to  change 
shift ;  and  not  on  staff  at  all. 

I    quite    sympathise    with    "  Idoneus    Homo "   in  the 
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assistants  he  is  supplied  with,  but,  personally,  I  would  rather 
have  this  type  than  the  snob  who  takes  a  central-station 
job  for  a  hobby  and  works  for  nothing.  No  wonder  charge 
engineers  get  such  maguiticent  remuneration  ! 

The  one  point  where  the  education  of  the  average  station 
engineer  is  incomplete  is  that  a  driver  or  stoker  or  cleaner  is 
every  bit  as  good  a  "  man  "  in  his  respective  position  as  the 
"  shift,"  as  "  A  man's  a  man  for  a'  that." 

If  station  engineers  do  not  come  off  the  pedestal  and  join 
a  Union  they  are  likely  to  get  even  less  than  they  have  at 
present,  and  they  must  not  be  afraid  that  if  all  the  station 
employes  are  members  of  the  same  Union,  they  will  lose 
caste. 

It's  an  old  saying  but  a  true  one  :  "  United  we  stand, 
divided  we  fall." 

Therefore,  join  the  A.E.S.E.  and  do  your  bit  to  help 
others  and  yourself. 

ExL.C.C.T. 

I  agree  with  "  An  Ayrshire  Man  "  in  most  of  his  remarks, 
but  he  should  have  had  better  taste  than  to  sneer  at  an 
Association  of  which  he  evidently  has  very  little  knowledge, 
promoted  by  well-educated  electrical  station  engineers  at 
considerable  trouble  and  a  certain  amount  of  abuse,  with  the 
object  of  bettering  the  conditions  under  which  "  An  Ayrshire 
Man  "  and  other  engineers  are  employed.  With  his  aid  and 
that  of  other  engineers,  it  may  be  possible  to  rid  our  profes- 
sion of  the  uninterested  variety  of  which  he  writes. 

There  seems  to  be  a  great  deal  of  misunderstanding  with 
regard  to  the  necessary  qualifications  for  membership  of  the 
A.E.S.E.  A  considerable  number  of  engineers  are  under 
the  impression  that  wiremen,  drivers,  cleaners,  &c,  are 
eligible  for  membership.  This  is  absurd.  Not  a  single 
wireman,  driver,  or  cleaner  is,  or  can  be,  a  member  of  the 
A.E.S.E.  While  there  may  be  one  or  two  members  who 
can  only  by  a  very  great  stretch  of  imagination  be  termed 
qualified  station  engineers,  the  Committee  have,  to  the  best 
of  their  ability,  scrutinised  all  applications  thoroughly,  and 
refused  admission  to  all  whom  they  considered  unqualified. 

When  it  is  remembered  that  over  200  members  of  the 
A.E.S.E.  are  also  on  the  I.E.E.  list  of  Members,  Associate 
Members  and  Students,  it  will  be  readily  seen  that  station 
engineers  have  an  association  to  be  proud  of.  I  think  I  am 
right  in  stating  that  the  majority  of  the  A.E.S.E.  members 
are  either  chief  assistants  or  assistant  engineers,  and  it  is 
particularly  to  these  two  grades  that  I  appeal  for  support 
of  this  Association,  because  it  is  only  by  the  co-operation 
of  all  highly  qualified  engineers  that  such  an  Association 
can  be  kept  at  a  high  standard. 

It  should  be  made  clear  that  the  A.E.S.E.  is  a  profes- 
sional association  (similar  to  the  B.M.A.)  for  bringing 
together  station  engineers  in  order  that  they  may  debate 
on  educational  and  social  topics  concerning  stations,  con- 
sider differences  between  their  members  and  those  above 
them,  with  the  object  of  conciliation,  and  generally  consider 
methods  for  raising  the  status  of  station  engineers. 

Agitators  will  receive  no  encouragement  from  the 
A.E.S.E.,  and  they  are  respectfully  asked  to  give  it  a  wide 
berth. 

An  Assistant  Engineer  and  Member 
of  the  Executive. 


The  unjust  references  contained  in  the  latter  portion  of 
your  correspondent's  letter  under  the  above  heading  will 
be  resented  by  all  marine  engineers  engaged  in  the  elec- 
trical profession. 

The  lot  of  a  marine  engineer  is  admittedly  no  sinecure, 
but  the  present-day  conditions  do  not  warrant  a  man  leaving 
a  profession  where  he  can  command  anything  from  £8  to 
£18  per  month  (chiefs  excluded)  plus  board  and  lodging — a 
by  no  means  inconsiderable  item  in  a  large  line — in  order  to 
remain  ashore  for  25s.  to  30s.  per  week,  as  your  corres- 
pondent suggests. 

If  such  is  the  case,  then  the  marine  man  has  a  definite 
object  in  view,  and  should  his  ambitions  not  be  realised, 
he  will  not  be  content  to  remain  very  long  on  the  80s. 
per  week  scale,  but  will  readily  resume  his  more  lucrative 
duties. 


The  marine  man  is  not  the  type  of  man  to  lower  the 
status  of  the  engineering  profession. 

The  "  fed-up  "  expression  is  equally  applicable  to  a  great 
many  central  and  sub-station  men — who  would  probably  be 
only  too  eager  to  exchange  places  with  their  much-maligned, 
but  none  the  less  useful,  seafaring  brothers — but  who, 
through  either  not  possessing  the  necessary  qualifications,  or 
being  unwilling  to  face  the  hard  work  essential  to  obtaining 
those  qualifications,  prefer  to  remain  as  they  are,  bewailing 
their  lot  and  casting  aspersions  upon  their  more  energetic 
and  ambitious  colleagues. 

The  other  acquaintances  of  the  "  Ayrshire  Man  "  alluded 
to  in  the  former  part  of  his  letter  are  presumably  men  who, 
having  discovered  their  inability  to  succeed  in  the  electrical 
profession,  utilise  their  employer's  time  in  endeavouring  to 
cultivate  some  dormant  talent,  hoping  thereby  to  secure  a 
more  congenial  occupation,  possibly  upon  the  sands,  aided  by 
their  beloved  banjos,  supplemented  with  straw  hats  and 
blackened  faces. 

TV.  E.  Plowman. 

London,  January  2G#t,  1914. 


Protection  or  Tyranny 


When  I  penned  my  previous  letter  to  you  on  this  subject, 
I  never  imagined  for  a  moment  that  the  B.E.A.M.A.  would 
provide  such  a  striking  vindication  of  my  criticism  of  their 
attitude,  as  was  the  case  at  their  recent  annual  dinner. 

Seeing  a  long  procession  of  contracts  going  abroad,  such 
as  Aberdeen,  Marylebone,  Newport,  York,  Stepney,  Sunder- 
land, and  others,  to  be  followed  by  the  one  from  Bradford, 
was  evidently  too  much  for  the  "  high  and  mighties,"  so 
they  have  recourse  to  a  lawyer-politician  from  the  front- 
bench,  who  directs  his  withering  sarcasm  against  the  opinions 
of  our  eminent  and  respected  Bradford  engineer.  Mr. 
Roles  is  quite  capable  of  taking  care  of  himself,  but  I  am 
sure  all  municipal  engineers  will  join  me  in  protesting  against 
such  methods  of  attack.  The  front-bencher,  however,  pro- 
vides us  with  an  exact  simile  in  his  attitude  over  the 
"  Ulster  Question."  He  objects  to  an  unjust  and  repressive 
measure,  and  the  war  cry  of  his  comrades  is  :  "  We  will 
fight."  That  is  exactly  the  position  of  those  who  are  pro- 
testing against  the  B.E.A.M.A.  conditions.  The  fight  is 
only  beginning,  and  our  friends  the  enemy  are  already  re- 
sorting to  the  heaviest  artillery  at  their  disposal  :  but  we  are 
not  afraid,  and  will  not  be  stampeded  into  a  panic,  rather 
shall,  we  gain  strength  and  addition  to  our  ranks. 

One  word  in  conclusion  :  if  those  who  fondly  sigh  for  an 
alteration  in  our  system  of  taxation  only  realised  it,  they 
would  see  that  the  present  methods  of  the  B.E.A.M.A. 
will  prove  the  strongest  weapons  in  the  bands  of  those 
opposing  any  alteration.  If  the  treatment  we  are  now 
receiving  is  the  best  under  existing  (and  so-called)  "  Free 
Trade,"  whatever  will  it  be  under  "Tariff  Reform  "  ? 

Frederick  W.  Purse, 

OUy  Electrical    Enyinrer, 

Carlisle,  January  26  th,  1914. 


Continuity  of  Supply. 


Referring  to  the  letter  in  your  last  week's  issue  under  the 
heading  of  "  Continuity  of  Supply,"  I  fail  to  see  the  reason 
for  the  remarks  relating  to  tne  Wakefield  electricity  depart- 
ment. An  examination  of  the  advertisement  columns  of  the 
Electrical  REVIEW  for  the  past  six  months  seems  to 
prove  that  the  payment  of  charge  engineers  in  the  Wakefield 
Corporation  electricity  works,  namely,  35s.,  rising  to  42s., 
per  week  is  a  very  fair  average  for  works  even  much  larger 
than  the  Wakefield  one.  In  addition  to  the  above,  relief  is 
given  in  the  event  of  sickness  and  on  Sunday  work,  so  that 
the  position  of  a  charge  engineer  at  Wakefield  is  not,  by  any 
means,  so  hopeless  a  one  as  your  correspondent  endeavours 
to  show.  With  regard  to  his  further  remarks,  I  think  again 
that  his  knowledge  of  facts  is  decidedly  wanting. 

II.  A.  \.m  ill. 

Wakefield  Electricity  Department, 
January  26/A,  1914. 

[See  also  our  "  Notes"  columns. — Ed*.  Elkc.  Rev.] 
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The  Position  of  Electrical  Railway  Stair*. 

My  earnest  advice  to  "Omen,"  "  Idoneus  Homo'  and 
their  colleagues  is  to  become  members  of  the  A. IvS.lv 
without  delay. 

Although  I  advise  tins  action,  I  cannot  promise  them  any 
immediate  betterment  in  their  conditions.  With  such  a 
young  Association  as  the  A.E.S.E.,  which  lias  been  formed 
with  the  object  of  improving  the  status  of  its  members 
without  sacrificing  the  dignity  of  their  position  and  pro- 
fession, any  drastic  action  which  a  Trade  Union  (such  as 
the  N.U.R.)  might  take  is  not  possible. 

It  must  be  clearly  understood  that  the  officials  of  the 
A.E.S.E.  do  not  intend  to  sacrifice  the  dignity  of  their  pro- 
fession in  any  manner  whatever,  and  are  confident  that  by 
the  co-operation  of  all  station  engineers  a  very  great  im- 
provement can  be  made  in  their  status  without  this 
sacrifice. 

To  join  the  N.U.R.  would  be  slow  suicide  for  electrical 
engineers,  as  they  would  be  placed  on  the  same  plane  as  the 
ordinary  railwayman,  and  have  to  abide  by  whatever 
decision  the  rail  way  men  as  a  body  (station  engineers  would 
be  in  the  small  minority)  might  come  to.  The  immediate 
result  might  be  better  than  if  he  were  a  member  of  the 
A.E  S.E.,  but  the  lasting  result  as  an  A.E.S.E.  member 
would  be  very  much  better,  both  in  regard  to  remuneration 
and  social  status. 

A  Member  of  the  Executive  (A.E.S.E.). 


The  Half-Watt  Lamp. 

With  reference  to  the  paragraph  in  your  editorial  notes 
appearing  on  page  83  of  your  issue  of  the  lGth  inst.,  we 
are  afraid  we  cannot  agree  with  you  that  the  half-watt 
lamp  "  will  exert  immense  influence  on  the  future  of  street 
lighting,"  except,  perhaps,  in  some  of  the  unimportant 
thoroughfares,  for  its  efficiency  falls  too  far  short  of  that  of 
the  flame  arc  lamp,  and  if  "  no  attention  when  it  is  once 
installed "  be  paid  to  the  cleaning  of  the  lamp,  and/or  its 
enclosing  globe,  the  comparison  will  be  even  more  marked. 

We  do  not  agree  with  you  either,  for  it  is  far  from  the 
fact,  that  for  all-night  burning  the  renewals,  &c,  of  the 
half-watt  lamp  will  cost  about  the  same  as  the  trimming, 
attendance,  and  depreciation  of  the  flame  arc.  Again,  at 
even  Id.  per  unit,  the  cost  for  energy,  light  for  light,  of  an 
efficient  magazine  flame  arc  lamp  will  not  be  "  the  same  for 
both,"  but  considerably  less  per  annum,  as  may  be  easily 
calculated. 

We  welcome  the  advent  of  the  half-watt  lamp  for,  no 
doubt,  it  will  be  a  factor  in  competition  with  the  best  and 
latest  method  of  high-pressure  gas  lighting,  and  it  will  have 
its  uses,  but  as  a  competitor  of  the  magazine  flame  arc  lamp 
for  main  thoroughfares,  &c,  except  where  really  efficient 
lighting  is  not  the  great  consideration,  the  arc  lamp  manu- 
facturers need  have  no  fear. 

In  conclusion,  we  would  say  we  think  your  article  was 
penned  without  due  consideration  of  the  various  factors  that 
make  for  efficient  and  economical  street  lighting, 

per  pro.  Oliver  Arc  Lamp,  Ltd. 

Wm,  D.  Pell,  Director 
Woolwich,  January  23rd,  1914. 

[We  certainly  thought  we  had  held  the  balance  fairly  in 
our  brief  comparison  of  the  relative  merits  of  the  flame  arc  and 
the  half-watt  lamp,  and  regret  that  our  correspondents  feel 
that  we  have  not  done  justice  to  the  former.  As  regards  the 
probable  influence  of  the  new  lamp  on  the  future  of  street 
lighting,  we  did  not  advocate  its  use  for  main  thorough- 
fares, but  remarked  that  it  could  "  be  advantageously  em- 
ployed in  streats  where  the  flame  arc  would  be  too  large  a 
unit "  ;  we  may  point  out,  as  a  practical  case,  that  the  lighting 
of  13  miles  of  streets  in  the  borough  of  Holborn  was  carried 
out  with  one-watt  tungsten  lamp  units  of  the  following 
sizes:— 20  of  1,800  c.p.  (=  3  x  600  C.p;),  at  30  yd.: 
212  of  400  C.P..  at  15  yd.  ;  717  of  90  C.P.  ;  5  of  600  and 
4  of  200  c.p.  (Elec.  Rev.,  October  25th,  1912). 

The  largest  size  of  lamp  used  was  600  c.p.  Disregarding 
the  streets  lighted  with  90-o.p.  units  as  outside  the  question, 
oyer  2  miles  of  streets  were  lighted  with  tungsten  lamps  of 
high  candle-power,  at  a  cost  for  energy  and  renewals  which 


0U  now  be  reduced  by  more  limn  one-third.        If  Han. 
lumps    wen:    not  considered    suitable  for   tli'  I    ■'■hen 

only    the   one-watt    lamp    was    available,    their    chance    of 
adoption  there  is  obviously  mnob 

Our  comparison  on  the  score  of  cost  was  based  on  the 
figures  given  by  Mr.  M.  Solomon  in  the  discussion  on  his  paper 
on  Yellow-Flame  Arcs,  in  May,  1!M2.  Taking  1,000 
U.B.O.P.,  and  allowing  for  the  absorption  of  globes,  for 4,000 
burning  hours  per  annum,  the  author  gave  the  following 
data  : — 

Flame  arc  : — 

Carbons  and  depreciation 

Trimming  and  attendance  

Energy  at  Id.  per  unit       


£i:s  to 


New  tungsten  lamps  and  depreciation  to 

fittings 

Trimming  and  attendance  

Energy  at  Id.  per  unit       


£22     6     0 
Using  half-watt  lamps,  this  figure  will  be 

reduced  by  £9 £13     6     0 

Whether  the  flame  arc  or  the  half-watt  lamp  proves 
actually  the  cheaper  at  Id.  per  unit  depends  upon  the  cost 
of  renewals — that  is,  upon  the  life  of  the  half-watt  lamp, 
and  it  will  be  remembered  that  the  actual  recorded  average 
life  of  tungsten  lamps  in  street  lighting  has  been  several 
thousand  hours.  If  this  experience  is  repeated  in  the  case 
of  the  half-watt  lamp,  as  it  probably  will  be,  the  comparison 
will  not  be  far  wrong. — Eds.  Elec.  Rev.] 


The  New  Half-Watt  Lamps.] 

With  reference  to  Mr.  Maycock's  letter  in  to-day's  issue, 
I  am  afraid  that  the  writer  has  not  very  carefully  studied 
the  various  "  half-watt  "  lists,  as  in  the  Ediswan  list  before 
me  it  distinctly  states  :  "  It  has  an  exceedingly  low  con- 
sumption of  current,  the  energy  consumed  being  only  '5  watt 
per  candle-power." 

C.JW.  Bennett,  Engineer. 

Wood  Lane  Works,  London,  W. 
January  23rd,  1914. 


A  Correction. 


Your  personal  reference  to  myself  on  page  148  of  your 
issue  of  the  23rd  inst.  is  incorrect  in  one  detail.  I  am  not 
on  the  railway  staff  of  the  British  Tnomson-Houston  Co. 
I  do  not  wish  to  obtain  credit  where  I  have  no  responsi- 

biUty. 

F.  W.  Carter. 

Rugby,  January  26$,  1914. 


Central  Stations  by  Auction.— The  existence  of  the 

Akkumulatoren  und  Elektrizitatswerk  vorm  W.  A.  Boese,  of  Berlin, 
has  now  been  practically  brought  to  an  end,  after  four  years  of 
difficulties,  by  the  disposal  by  auction  of  the  company's  last  assets 
at  the  instance  of  the  protection  association  for  the  debenture- 
holders.  Some  time  ago  the  Mark  Electricity  Works  Co.  acquired 
from  the  company  three  Pomeranian  stations  for  £17,500,  although 
the  transfer  carried  with  it  the  acceptance  of  various  liabilities  of 
the  stations.  On  the  present  occasion,  however,  and  in  order  to 
satisfy  debentures  for  only  £450,  the  shares  held  by  the  Boese 
company  in  no  fewer  than  nine  stations  and  controlling  the  latter, 
have  been  sold  for  the  mere  song  of  £2,500  to  the  Rhenish  Siemens- 
Schuckert  Works  Co.,  which,  although  only  requiring  two  of  the 
stations,  has  purchased  the  lot  in  order  to  make  certain  possession 
of  the  two  at  Witzenhausen  and  Kandel  respectively.  The  new 
proprietary  company  has  also  had  to  take  over  the  liabilities 
attaching  to  the  stations.  The  value  of  the  works  does  not  lie  in 
the  stations  themcelves,  but  in  the  concescions  incidental  to  them, 
and  having  a  currency  of  about  40  years,  with  the  right  of 
erecting  overhead  mains  over  the  roads.  It  is  considered  that  if 
the  debenture-holders  had  exercised  greater  patience  and  had 
abstained  from  drastic  action  as  in  the  past  four  years,  the 
stations  might  have  been  disposed  of  at  a  future  period  on 
considerably  better  terms  than  have  been  obtained  by  forcing 
the  sale. 
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Wb  have  been  favoured  with  the  following  summary  of  the  report 
of  the  Counoil  far  the  year  1913  :— The  Council  submitted  the 
certified  income  and  expenditure  account  and  balance-sheet  for 
the  financial  year  ending  September  30th,  1913  (which  were 
adopted). 

The  Council  were  of  the  opinion  that  any  general  statement 
which  might  be  made  as  to  the  progress  of  the  Association  at  the 
eighth  year  since  its  incorporation,  and  the  second  year  of  work- 
ing under  its  new  constitution,  might  be  made  quite  frankly  in 
terms  of  congratulation.  The  position  of  the  Association  had, 
during  the  year  just  concluded,  been  established  beyond  question, 
the  membership  had  again  substantially  increased ;  and  keen 
activity  was  indicated  by  the  fact  that  the  number  of  Sectional 
and  Committee  meetings  held  during  the  year  was  185,  an  increase 
of  60  over  the  number  held  during  1912,  all  of  them  being  com- 
mendably  well  attended. 

The  Council  recalled  that  the  report  for  1912  named  the  subject 
of  the  standardisation  of  a  complete  set  of  general  conditions  of 
contract,  as  between  manufacturer  and  purchaser  of  heavy  plant, 
as  of  first-rate  importance,  and  looked  forward  to  early  agreement 
on  this  subject  between  the  Association  and  the  Institution  of 
Electrical  Engineers.  The  Institution  had  recently  referred  the 
matter  back  for  the  advice  of  counsel,  whose  opinion  had  now  been 
received  ;  and,  though  experience  showed  that  prophecy  in  this 
connection  was  hazardous,  it  was  believed  that  the  Institntion 
would  now  use  little  time  in  coming  to  a  decision. 

Soarcely  less  important  than  the  foregoing  wag  the  subject  of 
standardising  the  conditions  of  sale  which  governed  those  smaller 
commercial  and  industrial  transactions  in  which  a  large  majority 
of  members  were  engaged.  The  Revising  Committee  had  now 
produced,  and,  under  the  Council's  direction,  put  into  circulation, 
two  complete  sets  of  conditions  of  sale  with  a  legal  and  business 
commentary  clearly  explaining  their  use  and  importance. 

The  excellent  system  of  tendering  embodied  in  the  agreements 
known  as  Cross-Tendering  Agreements  had  won  further  adherents 
during  the  year,  and  there  were  now  in  operation  the  following 
such  agreements  :  (1)  Steam-engine  builders  and  dynamo  makers  ; 
(2)  Diesel-engine  builders  and  dynamo  makers  ;  (3)  Condenser 
makers,  turbine  builders,  and  steam-engine  builders ;  while  a 
fourth,  between  gas-engine  builders  and  dynamo  makers,  awaited 
the  consent  of  certain  gas  engine  firms  before  going  into 
operation. 

Leaving  the  purely  business  and  legal  sides  of  the  internal  work 
of  the  Association,  satisfactory  progress  was  reported  on  the 
scientific  side  of  standardisation.  The  Committee  dealing  with  the 
revision  of  standards  for  electrical  machinery  had  completed  and 
printed  a  set  of  Rules  entitled  "Standardisation  Rules  for 
Electrical  Machinery,"  and,  pending  further  action  by  the 
Engineering  Standards  Committee,  these  had  been  put  into  circu- 
lation and  were  being  used  as  a  reference  handbook  in  connection 
with  the  general  standardisation  of  types  and  performance  of 
machines  as  well  as  between  buyer  and  seller.  Further  technical 
recommendations  had  been  prepared  upon  several  important 
subjects  dealing  with  the  performance  of  standard  machines,  and 
other  sections  were  in  hand.  The  Standards  Committee's 
representation  at  the  Zurich  and  Berlin  meetings  of  the  Inter- 
national Electrotechnical  Commission  had  been  of  great 
assistance  in  obtaining  full  consideration  for  manufacturing 
interests,  and  was  now  co-operating  closely  with  the  Engin- 
eering Standards  Committee  and  the  Standardisation  Committee  of 
the  United  States  of  America  in  connection  with  the  preparation  of 
new  international  rules.  The  Engineering  Standards  Committee 
had  invited  the  co-operation  of  the  Association  in  the  work  of 
revising  Report  No.  37,  dealing  with  consumers'  electric  supply 
meters,  and  two  members  had  been  appointed  to  serve.  The  Com- 
mittee for  the  standardisation  of  accessories  had  been  actively 
engaged  during  the  year,  and  had  produced  and  transmitted  to  the 
Engineering  Standards  Committee  specifications  for  two  and  three- 
plate  ceiling  roses,  which  were  receiving  the  favourable  considera- 
tion of  the  panel  of  that  body.  A  further  draft  specification  for 
one  of  the  sizes  of  wall  sockets  and  plugs  in  most  general  use 
would  shortly  be  put  forward.  The  Committee  for  the  standardisa- 
tion of  radiator  lampholders  and  plugs  for  cooking  apparatus  had 
made  progress,  but  a  report  was  not  yet  available.  A  Committee 
of  the  Bwitchgear  Section  had  given  attention  to  the  subject  of 
electrical  symbols  as  a  basis  for  further  standardisation,  and  pro- 
duced a  set  of  prints,  which  had  been  circularised  to  members,  and 
had  met  with  general  acceptance.  The  same  section  had  also  to  its 
credit  the  provisional  settlement  of  many  differences  which 
previously  existed  as  between  manufacturers  and  purchasers  and 
the  Home  Office  inspectors,  which  resulted  in  mistakes  and  mis- 
understandings, the  cost  of  rectifying  which  usually  fell  upon 
members.  With  a  view  to  removing  all  doubt  as  to  what  the 
present  factory  regulations  really  call  for,  this  section  had  sent 
two  deputations  to  Mr.  G.  Scott  Ram,  H.M.  Electrical  Inspector  of 
Factories.  The  result  was  that  a  settlement  of  all  difficulties  to 
date  had  been  obtained,  and  a  full  report  would  shortly  be 
circularised. 

No  fresh  legislation  proposed  or  introduced  during  the  last  part 
of  the  Parliamentary  Session  had  appeared  to  call  for  action.  The 
Council  had  opened  negotiations  with  the  Commercial  Intelligence 
Department  of  the  Board  of  Trade  with  the  object  of  securing 
that  the  method  of  analysis  and  summary  at  present  adopted  in 
the  annual  statement  of   the  trade  of   the  United  Kingdom  with 


foreign  countries,  Issued  by  the  Board  should  afford  segregated 
figures,  for  imports  and  exports,  in  the  many  branches  of  the  eleo« 
trical  industry  now  grouped.  Deputations  of  the  Association 
Which  met  the  railway  managers  at  the  Railway  Clearing  House 
and  elsewhere  in  respect  of  the  classification  of  electric  heating 
stoves,  had  been  successful  in  obtaining  redress  of  grievances,  and, 
the  sanction  of  the  Board  of  Trade  having  been  obtained,  the  new 
classification  would  be  circulated  as  soon  as  the  railway  managers 
hod  notified  a  date  upon  which  it  would  go  into  force.  A  deputa- 
tion in  respect  of  the  railway  classification  of  switchgear  had 
obtained  certain  concessions  which  were  considered  inadequate, 
and  the  matter  was  being  carried  further. 

An  agreement  was  looked  forward  to  between  the  Electrical 
Contractors'  Association  and  the  sections  of  the  Association  imme- 
diately oonoerned. 

The  Council  expressed  the  hope  that  within  a  reasonable  time 
further  progress  could  be  reported  in  reBpect  of  the  removal  of 
handicaps  to  members'  trade  in  Canada,  the  matter  having  been 
referred  for  expert  opinion. 

The  Council  had  passed  resolutions  strongly  recommending 
intertrading  between  members  of  the  Association,  and  these  had, 
as  far  as  information  was  available,  been  well  supported.  Detailed 
arrangements  giving  effect  to  these  resolutions  were  under  discus- 
sion by  the  various  sections. 

Standing  Rule  No.  2,  which  prohibited  members  from  exhibiting 
at  exhibitions  not  patronised  by  the  Association  had  practically 
controlled  all  promotions  attempted  during  the  year,  and  the  rule 
apparently  met  with  the  unanimous  approval  of  members. 

The  subject  of  the  Association's  patronage  of  munioipal 
exhibitions  had  been  placed  on  a  definite  footing  by  the  creation 
of  a  Joint  Committee  of  the  Municipal  Electrical  Association  and 
the  Association. 

An  application  had  been  received  during  the  year  for  contribu- 
tions of  plant  and  apparatus  towards  the  equipment  of  the  labora- 
tory of  the  youngest  University  in  the  Empire,  that  of  Hong  Kong. 
Investigation  had  showed  that,  by  acceding  to  the  application, 
British  manufacturers  would  be  placed  in  a  position  of  commercial 
advantage  in  that  portion  of  the  globe.  Inquiries  made  through 
the  Foreign  Office  showed  that  the  University  was  properly  con- 
stituted and  had  a  satisfactory  endowment.  The  opinion  of  the 
President,  Lord  Ampthill,  had  then  been  taken  on  the  whole 
subject  and,  as  a  result,  it  was  decided  to  invite  members  to  moke 
a  gift  to  the  University  of  a  completely  equipped  electrical  labora- 
tory, containing  every  sort  of  plant  and  apparatus  which  the 
Faculty  of  Engineering  deemed  to  be  necessary.  The  response  of 
members  to  the  call  made  upon  them  had  been  generous,  and  this 
laboratory  would,  before  long,  be  completely  equipped  with  plant 
and  apparatus  of  entirely  British  manufacture.  The  thanks  of  the 
Council  were,  in  particular,  due  to  Mr.  A.  H.  Preece,  of  Messrs. 
Preece,  Cardew  &  Snell,  consulting  engineers  to  the  University,  for 
the  great  pains  to  which  he  had  gone  in  arranging  details  and  for 
his  indispensable  assistance  in  bringing  that  large  undertaking  to 
a  satisfactory  issue.  At  the  special  request  of  the  governing  body, 
and  by  permission  of  the  President,  the  electrical  laboratory  of 
Hong  Kong  University  waB  called  "  The  Ampthill  Laboratory," 
and  its  walls  bore  a  brass  inscription  setting  fourth  the  source 
of  the  gift. 

The  number  of  members  on  the  register  at  the  beginning  of  the 
year  was  125,  being  an  increase  of  10  on  the  number  on  the  register 
as  recorded  in  the  last  annual  report. 

Under  Article  17  of  the  Articles  of  Association,  five  members  of 
the  Council  retired  as  from  the  date  of  the  annual  general  meeting 
and,  being  eligible,  offered  themselves  for  re-election  (and  were 
unanimously  re-elected)  as  follows  : — 

Ferranti,  Ltd.  (A.  Bruce  Anderson). 
British  Thomson-Houston  Co.,  Ltd.  (H.  C.  Levis). 
General  Electric  Co.,  Ltd.  (M.  J.  Railing). 
Dick,  Kerr  &  Co.,  Ltd.  (W.  Rutherford). 
Elliott  Bros.  (W.  0.  Smith). 

Messrs.  Price,  Waterhouse  &  Co.,  the  auditors  of  the  Association, 
retired  under  Article  63,  and,  being  eligible,  offered  themselves  for 
re-election  (and  were  unanimously  re-elected). 


Annual  Dinner. 

On  January  21st  the  annual  dinner  of  the  Association  was  held 
at  the  Savoy  Hotel,  the  Right  Hon.  Lord  Ampthill,  G.C.S.I., 
President,  being  in  the  chair.  Amongst  the  guests  were  Lord 
George  Hamilton,  Mr.  F.  E.  Smith,  M.P.,  Sir  J.  W.  Taverner,  Mr. 
W.  Duddell,  Mr.  J  McD.  HendersoD,  M.P.,  Dr.  Glszebrook,  Mr. 
Faithful  Begg,  Dr.  W.  C.  Unwin,  Dr.  H.  F.  Parshall,  Mr.  Samuel 
Insull,  Mr.  J.  A.  Bryce,  M.P.,  and  Sir  J.  McCall,  as  well  as  many 
eminent  engineers,  and  some  420  covers  were  laid. 

After  the  loyal  toasts,  Mr.  A.  Bruce  Anderson,  chairman  of  the 
Council,  proposed  "  Our  Guests,"  remarking  that  the  dinner  was 
held  primarily  for  the  purpose  of  inviting  tbem.  The  main  object 
of  the  Association,  he  said,  wob  to  ensure  for  its  members  con- 
ditions under  which  they  could  attain  the  maximum  efficiency — an 
object  to  be  desired  by  everyone,  but  agreement  with  other 
responsible  sections  of  the  industry  was  not  likely  to  be  attained 
if  individuals  acted  upon  independent  lines.  They  were  all 
interested  in  the  extended  use  of  electricity,  which  meant  increased 
output  of  plant  and  machinery  ;  their  combined  interests  should 
outweigh  any  sectional  differences  that  might  exist,  and  he  was 
certain  that  in  time  all  would  unite  for  the  same  ends.  If  the 
electrical  industry  were  to  undertake  a  national  propaganda  after 
the  style  of  the  gas  industry,  the  municipal  authorities  ought  to  be 
amongst  the  first  to  put  their  hands  in  their  pockets  ;  but  they 
were  hampered  by  legislative  restrictions,  and  it  was  the  intention 
of  the  manufacturers  to  assist  them  to  remove  those  restrictions. 
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The  manufacturers  would  also  bo  called  upon  to  bear  their  tdiare  in 
guoh  a  national  propaganda,  but  what  guarantee  hud  they  that  tho 
resulting  orderH  would  be  placed  with  members  of  tho  Association, 
or  ovon  in  this  country  .'  The  Association  would  do  good  work  In 
driving  home  the  fact  that  if  a  man,  by  buying  abroad,  injured 
those  from  whom,  later  on,  he  would  want  assistance,  ho  would  be 
embarking  upon  a  suicidal  policy,  and  destroying  tho  market  upon 
which  they  all  subsisted.  No  ono  in  this  land  could  nfTord  to 
regard  without  grave  concorn  conditions  which  were  pre- 
judicial to  the  welfare  of  the  British  manufacturer  ;  what  was 
(rood  for  the  manufacturer  was  good  for  the  country,  and  by  doing 
their  beet  to  consolidate  the  electrical  industry,  they  were  doing 
their  best  to  advanoe  the  interests  of  the  Empire. 

Responding  for  the  guests,  Mr.  F.  E.  Smith  said  Mr.  Anderson 
had  spoken  of  the  importance  of  keeping  work  in  England  and 
not  sending  oontracts  abroad  ;  but  those  were  most  elementary 
fallacies — they  had  been  told  so  by  the  highest  authorities  ;  if  a 
big  order  went  to  Germany,  then  Germany  must  necessarily  buy 
something  from  England.  He  had  read  that  day  that  Bradford 
Corporation  was  going  to  buy  a  German  turbine  at  a  cost  of 
£10,000  ;  several  British  tenders  were  lower,  but  the  German  plant 
was  so  much  superior  to  the  British  that  the  Corporation  had  to 
aooept  the  German  tender.  They  might  suppose  that  it  was 
unfair  to  them  to  send  the  order  abroad,  because  they  had  to  bear 
a  heavier  burden  of  taxation  than  the  manufacturer  in  any  other 
oountry,  and  that  the  order  ought  to  have  gone  to  those  who  sup- 
ported this  country  and  helped  to  build  Dreadnoughts  to  defend 
it,  rather  than  to  those  who  were  building  Dreadnoughts  to  destroy 
this  oountry.  But  although  it  was  true  that  this  contract  had 
been  lost  to  a  British  firm,  they  had  forgotten  that  Germany 
might  buy  something  from  other  British  manufacturers,  or  some 
of  our  raw  material  which,  when  developed  in  Germany,  might 
return  to  this  country.  He  used  to  think  that  that  manufacturer 
had  an  advantage  who  had  the  largest  market  with  security  and 
without  restrictions,  and  could  undersell  one  who  supplied  a  less 
open  market.  The  German  manufacturer  had  free  trade  through- 
out the  German  Empire,  and  also  in  these  islands  ;  the  English 
manufacturer  had  free  trade  in  this  country  (except  Bradford) 
but  not  in  Germany ;  thus  we  had  secured  a  considerable  free 
trade  market — for  our  competitors.  If  we  had  started  de  novo  at 
a  great  European  congress,  and  our  representative  had  come  back 
with  the  statement  that  whatever  country  we  sent  our  com- 
modities to,  they  should  be  taxed,  but  whatever  commodities  were 
sent  to  us  should  come  in  free,  we  should  not  have  had  a  high 
opinion  of  his  intelligence.  It  was  most  regrettable  that  this 
matter  had  ever  become  a  party  question ;  no  one  could 
find  a  responsible  body  of  business  men  who  would  say 
that  the  question  ought  to  be  waved  aside  as  a  party 
cry.  The  manufacturers'  interests  were  bound  up  with  those  of 
the  workpeople  in  the  prosperity  of  the  country,  and  if  it  were 
suggested  that  their  interests  were  separated  or  divergent,  an  irre- 
parable wrong  would  be  done. 

Mr.  Duddell,  also  responding,  spoke  of  the  importance  of  broadening 
the  field  of  application  of  electricity,  and  said  that  he  particularly 
wished  to  see  its  uses  extended  in  connection  with  agriculture. 
He  was  sure  that  with  the  aid  of  electricity  great  progress  could 
be  made  on  a  commercial  scale  ;  the  experiments  already  carried 
out  had  had  satisfactory  results.  The  Institution  of  Electrical 
Engineers  would  do  its  best  to  advance  the  interests  of  all  branches 
of  the  industry. 

Proposing  "The  Electrical  and  Allied  Industries,"  Lord  George 
Hamilton  said  that  the  object  of  the  Association  was  to  protect 
the  electrical  industry  from  attack  and  to  promote  its  welfare. 
Two  instances  occurred  to  him  illustrating  the  need  of  such  an 
Association.  In  1881  a  well-intentioned  Act  of  Parliament  was 
passed  which  had  the  effect  of  practically  killing  electrical  enter- 
prise for  seven  years  ;  the  Board  of  Trade  then  found  out  the 
mistake,  but  in  the  meantime  our  foreign  competitors  had  got 
ahead  of  us.  The  A-sociation,  had  it  existed  then,  might  have  pre- 
vented the  error.  Again,  Germany  and  the  United  States  saw  their 
opportunity  in  China,  and  initiated  the  young  Chinese  engineers 
into  their  systems.  But  a  complete  set  of  equipment  was  being 
sent  out  to  Hong-Kong  University  to  acquaint  the  young  Chinese 
with  British  methods,  and  would  enable  us  to  start  on  terms  more  ad- 
vantageous than  would  have  been  possible  without  this  Association. 
The  British  manufacturer  could  oompete  in  quality  with  anyone, 
and  where  price  and  quality  were  equal,  a  contract  should  go  to 
the  Englishman  ;  but  if  the  quality  were  not  right,  this  was  not 
so — quality  must  have  the  preference  to  price. 

In  reply,  Lord  Ampthill  said  he  thought  the  reason  why  he  was 
made  president  was  that  the  Association  believed  that  the  welfare 
of  British  industry  and  the  national  prosperity  were  bound  up 
together,  and  politicians  must  be  made  to  realise  the  fact.  He  was 
proud  of  the  gift  to  Hong  Kong  University,  at  a  cost  of  £5.000 — 
an  act  of  patriotism  to  ensure  that  British  practice  should  be  made 
familiar  to  the  Chinese  ;  the  effect  would  be  evident  in  the  future, 
when  China  was  developed  and  British  industry  would  have  a  fair 
share  of  the  trade.  In  this  connection  special  thanks  were  due  to 
Messrs.  Anderson  and  HirBt,  and  to  Mr.  Arthur  Preece.  British 
manufacturers  were  holding  their  own,  but  that  was  not  enough  ; 
it  would  not  be  satisfactory  until  some  of  them  were  making  their 
fortunes — for  that  would  mean  that  the  workpeople  also  were 
prospering  from  the  great  trade  boom  ;  that  could  not 
be  so  unless  the  profits  were  invested  in  the  industry,  but 
manufacturers  were  not  inclined  to  back  British  industry  in 
this  way,  because  in  this  country  alone  foreign  competition  was 
not  oneoked  by  the  action  of  the  State.  The  working  olasses  were 
not  -getting  a  fair  share  of  the  increased  national  wealth  ;  we 
Were  becoming  more  arid  more  a  nation  of  financiers',  and  our 
profits  were  invested  abroad,  so  that  the  demand  for  employment 


was  not  fostered.  Gobden'l  prophecy  had  not  bMB  fulfilled,  and 
England  had  not  become  tho  workshop  of  tin:  world  ,  it  wu  a 
matter  of  common-sense  to  change  our  policy  nn  noon  an  DOmIU*, 

to  suit  tho  altered  oironuutanoet,  i  'ntil  tin-  state  took  aol 
must  help  themselves  benoe  the  formation  of  the  AHUocfa- 
tion  ;  they  had  to  make  thi  ir«l,  otberw let  Par- 
liament and  the  nation  would  take  no  notice  of  tin  -in, 
and  much  could  be  done  by  org  Unction. 
The  laws  dealing  with  municipal  trading  needed  bringing 
up  to  date.  With  regard  to  the  Invincible,  the  Admiralty  had 
not  succeeded  in  making  electric  driving  effective,  thong] 
nations  had,  and  an  inquiry  into  tho  circumstances  was  urgently 
needed,  to  run  thefaulttocaruh.  lie  agreed  with  their  chairman  that 
the  welfare  of  each  and  every  class  depended  upon  the  welfare  of 
British  industry. 

Mr.  F.  It.  Davenport  proposed  "  The  Health  of  the  Chairman 
of  the  evening,"  referring  to  the  practical  energy  of  the  President 
and  his  efforts  in  connection  with  the  Hong-Kong  presentation, 
and  Lord  Ampthill  briefly  responded. 

An  excellent  programme  of  music  and  song  was  performed 
during  the  evening. 


CURRENT    AT    2d.    PER    UNIT    FROM 
PRIMARY    CELLS.* 


So  early  as  1838,  Matteuci  discovered  the  existence  of  a  potential 
difference  between  two  platinum  plates  immersed  in  different  gases, 
and  a  year  later  Grove  invented  the  gas  battery  which  bears  his 
name.  This  battery  comprises  two  platinum  plates,  surfaced  with 
spongy  platinum,  covered  by  gas  containers,  and  dipping  into 
dilute  sulphuric  acid.  If  one  electrode  be  surrounded  by  oxygen, 
the  other  by  hydrogen,  and  the  external  circuit  be  closed,  current 
flows  through  the  latter  from  oxygen  to  hydrogen.  The  e.m.f.  of 
the  Grove  battery  varies  with  the  gases  employed,  the  electro- 
chemical series  ranging  from  chlorine  to  hydrogen.  During 
working  certain  characteristic  changes  appear  on  the  surface  of 
the  electrodes,  and  concerning  the  nature  and  significance  of  these 
changes — and,  indeed,  concerning  the  whole  nature  of  the  action 
proceeding  in  this  cell,  which  employs  a  triple  contact  of  solid, 
liquid  and  gas — many  of  the  most  famous  scientists  of  last  century 
contributed  more  or  less  inconclusive  data. 

Grove  himself  entertained  no  high  hopes  as  to  the  practical 
utility  of  his  gas  cell,  and  until  recently  the  work  of  no  other 
investigator  indicated  that  the  cell  could  be  made  of  praotical 
value.  It  is  now  reported,  however  (Ivc.  cit.)  that  Dr.  Karl  Siegl 
has  succeeded  in  developing  a  modified  cell  of  from  100  to  1,000 
times  the  capacity  of  the  Grove  cell,  which  is  by  far  the  most 
economical  primary  battery  yet  discovered. 

Commencing  by  investigation  of  the  seat  of  e.m.f.  in  the  Grove 
cell,  Siegl  concludes  that  all  parts  of  th»  electrodes  are  operative 
during  short  discharges.  During  longer  discharges,  the  gases 
occluded  in  the  electrodes  are  consumed.  The  portions  of  the 
electrodes  surrounded  by  gas  are  fed  by  the  latter,  but  the  portions 
submerged  in  electrolyte  not  only  cease  to  be  operative,  but  also 
become  polarised  in  opposition  to  the  active  electrode  area,  hence 
the  latter  should  be  as  large  as  possible.  This  desideratum  may  be 
realised,  while  securing  a  cheap  construction,  by  employing  plati- 
nised carbon  granules  (of,  say,  3  mm.  diameter),  contained  together 
with  a  carbon  contactor  plate  by  a  porous  cell,  which  also  forms 
the  gas  chamber,  and  is  saturated  with  electrolyte.  The  gas 
pressure  prevents  the  electrolyte  from  flooding  the  porous  cell. 

As  the  result  of  investigations  conducted  with  gas  batteries  of 
this  type,  usirg  chlorine,  oxygen,  air,  carbon-dioxide,  acetylene, 
lighting  gas  and  hydrogen  in  various  combinations,  and  with 
hydrochloric  acid  as  electrolyte  when  using  chlorine,  but  sulphuric 
acid  in  other  cases,  Siegl  finds  the  p.d.  available  per  oel),  the  gas 
consumption  and  the  working  cost  (presumably  for  gas  alone)  to 
be  as  follows  : — 

Gas  Consumption  and  Costs  Pee  kw.-houe. 


CI  — H2 

02  —  H2 

Air  —  H2 

Air — lighting  gas 
CO,  —  Hi- 
Air  —  C,  H-2 


P.D. 

per  cell. 


14  v. 
0"9  v. 
0-8  v. 

07  v. 

08  v. 
0'3  v. 


Gae  consumption. 
Cb.  ft. 


Cost  per 
aw.-hr. 


106  Hs    +  10  6  CI 
162  H3    +     8-1  02 
18  4H3(  +    9-2  Oo) 
217  Bs(+  124  Oj) 
not  measured 
not  measured 


5-0d. 
41d. 
24d. 
2'0d. 


When  using  air  round  one  electrode  it  is,  of  course,  unnecessary 
to  provide  a  porous  cell  round  the  latter  ;  an  electrode  immersed 
below  in  electrolyte  penetrates  into  the  open  air.  To  secure 
adequate  upward  suction,  wadding  is  placed  round  the  negative 
electrode  cells. 

The  current  taken  from  Siegl  cells  should  not  exceed  S'75 
amperes  per  sq.  ft.  of  active  electrcde  surface  on  momentary  dis- 
charge, 0'28  ampere  per  sq.  ft.  on  longer  discharges,  or  0"19  ampere 
per  eq.  ft.  on  continuous  discharge,  otherwise  polarisation  will 
occur.  The  data  in  the  above  table  assume  that  the  cell  is  not 
polarised.  Pressure  variations  from  1  cm.  (mercury)  to  8  atmos. 
are  said  to  affect  neither  the  e.m.f.  nor  the  ourrent  output  of 
Siegl  cells. 

*  Elf*,  tiittchrift. 
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NEW    ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


Osram  Drawn-wire  Battery  Lamps. 

We  have  received  from  the  General  Electric  Co.,  Ltd., 
their  new  list  of  Osram  drawn-wire  battery  type  lamps,  covering: 
every  possible  requirement — from  the  tiny  bulb  less  than  i-in.  in 
diameter  for  medical  work,  up  to  the  powerful  50-C.P.  for  use  in 
automobile  headlights  ;  a  number  of  entirely  new  types  have 
been  added.  The  size  of  bulbs  has  been  reduced,  and  new 
and  greatly  improved  types  of  filaments  have  in  a  number  of 
oases  superceded  the  earlier  ones.  An  entirely  new  type  of  Osram 
headlight  lamp  is  shown  in  fig.  I.  in   which   special  care  has  been 


OSRAM 


limiter,   the  reliability  of  which  can  be  ensured  by  attention  to 
sources  of  trouble  during  the  manufacture. 

It  is  proposed  to  employ  the  apparatus  without  a  meter  for  small 
lighting  consumers,  the  cost  being  very  little  more  than  that  of 
the  ordinary  cheap  limiter.  For  consumers  who  wish  to  use  their 
current  for  all  household  purposes,  it  may  be  combined  with  a 
meter  on  a  very  low  unit  tariff  :    the  consumer  is  thus  enabled 


Fir;.  5.— The  "  Extealioht  "  Current  Limiter. 


f  (A 


Sidelight.  Tail-light.  Miner's  Lamp. 

Figs.  1-4.— New  Osram  Battery  Lamps. 

paid  to  the  correct  form  of  filament  for  use  in  parabolic  reflectors. 
Side  lamps  are  made  with  a  bow  filament  (fig.  2),  and  tail  lamps 
with  horizontal  spiral  filaments  and  a  pipless  bulb  (fig.  3).  Auto- 
mobile lamps  for  interior  lighting  are  alto  listed. 

A  special  miner's  lamp,  designed  to  comply  with  the  regulations 
of  the  Home  Office,  is  illustrated  in  fig.  4.  and  for  sign  illumination 
three  types  are  listed.  Special  lamps  for  motor-'bus  lighting  and 
for  medical  and  scientific  work  are  also  available. 

The  "  Extralight "  Tariff  Apparatus. 

It  is  impossible  to  fix  a  tariff  for  current  to  give  the  lowest 
possible  margin  of  profit  equally  for  all  consumers  unless  the 
demand  of  the  consumer  is  known.  If  current  is  to  be  sold  as 
cheaply  as  possible,  it  must  be  on  some  system  by  which  the 
demand  is  measured  or  fixed.  The  current  limiter  in  any  of  its 
numerous  forms  will  effect  the  latter  ;  but  it  is  found  in  practice 
that  the  inconvenience  to  the  consumer  is  too  great.  He  can  never 
exceed  his  fixed  limit,  although  his  occasionally  doing  so  would 
not  raise  his  effective  maximum  demand,  and  would  be  a  great 
boon  to  him.  The  "  Extralight "  is  a  current  limiter  which  can 
be  put  out  of  action  by  the  consumer  at  will,  and  remains  out  for 
some  hours  ;  at  the  end  of  the  predetermined  time  it  automatically 
resumes  its  functions.  The  fixed  price  paid  by  the  consumer 
permits  him  to  cut  out  his  limiter  a  certain  fixed  number  of  times 
yearly  ;  when  he  has  used  this  permission  to  the  full,  the  instru- 
ment is  locked,  and  muBt  be  reset  by  an  official  from  the  station. 

The  device  as  shown  in  the  figure  is  extremely  simple  in  prin- 
ciple. It  consists  of  a  magnetic  mercury  limiter  with  an  ex'ension 
of  the  glass  tube  containing  extra  mercury.  The  whole  is  mounted 
upon  a  disk  which  can  be  turned  by  the  consumer,  whereby  the 
limiter  is  flooded  with  mercury  and  so  Bhort-circuited.  The  mer- 
cury is  held  in  position  by  some  of  the  gas  beiDg  trapped  below  a 
porous  plug  which  divides  the  tube  into  two  parts ;  this  gas 
gradually  diffuses  through  the  porous  plug  into  the  other  part  of 
the  tube,  and  the  mercury  sinks  again  to  its  former  level,  putting 
the  limiter  into  action  after  the  lapse  of  some  hours. 

The  glass  tube  with  the  porous  plug  is  filled  with  an  indifferent  gas 
and  hermetically  Bealed.  and  there  would  seem  to  be  nothing  whioh 
would  make  the  apparatus  less  reliable  than  the  ordinary  mercury 


to  economise  as  he  pleases  on  his  maximum  demand,  instead  of 
being  rated  according  to  the  size  of  his  house  or  his  installation, 
while  at  the  same  time  he  can  on  special  occasions  exceed  his 
demand,  as  it  is  quite  fair  that  he  should. 

The  inventor  and  patentee  is  Mr.  H.  Stafford  Hatfield,  of 
Herzagin  Elisabethstrasse,  Brunswick,  Germany  ;  the  apparatus  has 
been  put  on  the  market  in  Germany  by  Messrs.  Schott  &  Genossen, 
of  Jena,  under  the  name  "  Mehrlichtbegrenzer." 

Zed  Fuses  in  Railway  Work. 

Electric  light  installations  in  railway  stations  and  yards  must  of 
necessity  be  carried  out  in  a  manner  which  will  obviate  risk  of 
failure  of  the  light  in  the  public  spaces  or  in  the  signal  lamps. 
Not  only  is  the  wiring  and  apparatus  exposed  to  all  sorts  of  weather, 
but  there  are  also  the  menaces  of  steam,  smoke,  and  heavy  vibration 


•  • 


Fro.  6. — Control  for  Signal  lighting. 

to  be  guarded  against.  All  materials  must  undoubtedly  be  of  a 
substantial  and  reliable  pattern,  and  they  must  be  erected  in  a 
first-claes  manner. 
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In  a  railway  installation  in  Burmah,  recontly  brought  to  our 
notioe  by  MBB8R8,  BlKMBHS  BBOS,  DYNAMO  WOBKS,  I,  n>.,of  Caxton 
House,  B.W.,  the  conditions  were  doubly  severe,  due  to  the  tropical 
olimate. 

The  new  station  and  yard  at  Rangoon,  Burmah.  is  an  important 
passenger  and  (roods  oentre,  oovering  a  space  of  1  i  miles  long,  and 
1,000  ft.  wide  at  its  greatest  depth.  The  yard  consists  of  engine, 
carriage  and  signal  repairing  and  cleaning  sheds.  The  extent  of 
the  Installation  and  the  nature  of  the  material)  used,  can  b«  judged 
from  the  following  materials  used  Zed  (uses,  109  ;  bare  copper 
wire.  15,820  yards;  iBSUlated  wire,  12,943  yards;  Stannos  wire, 
11,232  yards  ;  Wotan  lamps,  R7,526  O.P. 

After  operating  for  over  18  months,  and  having  been  subjected 
to  the  vagaries  of  the  Eastern  climate,  everything  appears  to  be 
as  good  as  when  first  ereoted.     No  faults  have  beon  reported. 

I'ig.  6  shows  one  of  the  oontrols  for  the  signal  lighting,  consist- 
ing of  a  main  four-pole  ohange-over  switch  with   main   Zed   fuees 


In  the  small  size*  button  contacts  are   used,  while  all  (rf 
have  oontaots  of  the   renewable  segmental  type   easily  replaceable 
from    the    front.     The    U«w    and    special  design  of  tMM  contact* 
makes  renewal  easier  .1  nd  qniokfi  Ulan  ever,  because,  although  held 


Fig.  7. — Switches  and  Wiring,  Rangoon  Railway 
Installation. 

and  an  ammeter  on  each  side  of  the  duplicate  supply.  The 
ammeters  are  used  as  lamp  failure  detectors,  and  are  regularly 
watched  by  the  signalman  on  duty. 

All  the  Zed  fuse  boxes,  and  distribution  boxes,  are  of  a  heavy 
cast-iron  watertight  pattern. 

Fig.  7  shows  other  details  of  the  installation. 

The  complete  satisfaction,  which  has  been  given  under  particu- 
larly trying  conditions,  bears  full  testimony  to  the  reliability, 
safety  and  convenience  of  Zed  fuse  fittings,  as  well  as  to  the 
suitability  of  the  other  classes  of  material  which  were  selected. 

Igranic  Rotor  Starting  Rheostat. 

The  Igranic  Electric  Co,  Ltd.,  of  147,  Queen  Victoria 
Street,  E  C,  are  introducing  a  new  rotor  starting  rheostat..    In  this 


FIG,  !>.— Ibonclad  Switch  with  Window. 


very  securely  in  position,  it  is  only  necessary  to  take  out  one  srjrew 
in  order  to  remove  a  contact. 

The  resistances  are  arranged  to  allow  approximately  full-load 
current  on  the  first  step. 

Fig.  8  shows  an  open-type  starter  with  automatic  no-volt  and 
over-load  releases,  whilst  fig.  9  shows  the  totally-enclosed  type 
with  glazed  inspection  cover. 

Siemens  Half-watt  Lamp  Fitting. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tyssen  Street 
N  E.,  send  us  particulars  of  a  new  lantern  specially  designed  for 
use  with  Wotan  high  candle-power  half-watt  lamps. 

Owing  to  the  amount  of  heat  generated  at  the  neck  of  the  lamp, 
a  special  scheme  of  ventilation  is  provided  so  that  the  lighting  units 
shall  be  kept  as  cool  as  possible,  the  life  of  the  lamp  being  thereby 
increased  to  a  considerable  extent.  In  addition  to  the  special  venti- 
lating arrangements,  the  globe  is  opalescent,  which  satisfactorily 
screens  the  extraordinary  brightness  of  the  filament. 

Our  views  show  the  construction  of  the  lantern,  and  it  will  be 
observed  that  the  Goliath  Edison  screw-holder  is  fastened  to  a 
carrier  which  is  mounted  in  a  slide,  thus  allowing  a  certain  degree 
of  regulation  for  the  position  of  the  lamp  in  the  globe  of  the 
lantern. 

The  lantern  itself  is  provided  with  an  insulated  shackle  sus- 
pension, which  renders  it  suitable  for  use  under  all  conditions  of 


Fig. '8.— Open  Type  Rotor  Starter. 

the  Bwitch  parts  are  mounted  on  an  "  Igranicised  *'  slate  base,  and 
are  not  crowded  at  all,  but  designed  with  a  generous  margin  as 
regards  spacing  of  parts. 


Figs.  10  and  11.— Half-Watt  Lamp  Fitting. 

weather,  and  this  particular  fitting  with  half-watt  lamps  is 
intended  as  a  suitable  substitute  for  arc  lamps  for  any  installation 
in  which  high  candle-power  units  are  used. 

It  will  be  manufactured  in  three  sizes  :— 600  and  1,000-c.r.  half- 
watt  lamp?,  144.  in.  diameter  by  24  in.  long  :  l'.OOO  and  2,000-C.P. 
half-watt  lamps.  18  in.  diameter  by  28  in.  long  ;  2,000  to  3,000  C.P., 
22£  in.  by  30  in.  long. 

We  gather  that  an  actual  test  of  these  lamps  proves  that  the 
ventilation  is  exceptionally  efficient  ;  in  cases  where  it  is  necessary 
to  use  eonifi  additional  protection,  a  wire  guard  is  obtainable 
which  will  satisfactorily  cover  the  globe. 
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Ri  W.  Paul's  Instruments. 

Mr.  Paul's  new  catalogue,  .mentioned  in  our  last  issue,  brings 
together  for  the  first  time,  we  believe,  a  complete  account  of  his 
many  specialities  :  it  is  issued  in  11  sections,  which  will  eventually 
be  bound  in  a  volume  of  550  pages.  We  have  from  time  to  time 
had  occasion  to  refer  to  the  original  and  ingenious  instruments 
and  devices  which  he  has  produced,  but  there  are  many  others  to 
which  we  have  not  referred  individually  ;  some  of  these  in  the  new 
catalogue  are  briefly  described  below. 

Fig.  12  shows  the  "Decade  "  rotary  bridge  ;  the  variable  resist- 
ance   ooils    are  mounted  in    four    drums,   which  rotate  between 


Fig.  12.— Decade  Rotary  Bridge. 

laminated  brush  connections,  so  that  as  the  drum  is  rotated  it 
brings  the  coils  into  circuit  successively.  The  resistance  is  read  off 
as  a  straight  line  of  figures,  and  the  risk  of  error  is  minimised, 
while  the  speed  of  working  is  increased.     Fig.  13  shows  one  of  the 


ranges,  from  millivolts  to  (with  shunts)  kiloamperes.  A  novel 
application  of  the  Unipivot  instrument  is  to  central  station  or 
lecture-room  purposes,  by  projecting  the  image  of  the  scale  and 
pointer  upon  a  screen  half  a  metre  or  more  in  length.  Fig.  15  shows  the 
screen,  which  can  be  suspended  from  the  ceiling  or  wall  at  a  height  of 
S  or  10  ft.,  and  is  clearly  visible  over  a  great  distance  in  broad  day- 
light. In  the  central  station  the  reading  would  be  amperes, 
volts  or  watts,  but  in  the  lecture  room  the  device,  with  accessories, 
becomes  a  universal  instrument.  The  great  length  of  scale  being 
obtained  by  optical  means,  the  indications  are  as  dead-beat  as  in 
the  smallest  instrument,  and  the  projecting  apparatus  is  quite 
simple. 

Other  patterns  of  galvanometers  are  also  made,  as  well  as  a 
variety  of  apparatus  for  laboratory  equipment.  Last  week  we 
referred  to  Section  S,  which  covers  elementary  College  apparatus  ; 
Seotion  E  deals  with  a  higher  class  of  laboratory  instruments,  suoh 
as  sensitive  reflecting  galvanometers,  potentiometers,  keys,  &c. 
Section  F  is  devoted  to  alternating-current  measuring  apparatus, 
including  the  Duddell-Mather  standard  wattmeters,  for  which  the 
highest  attainable  degree  of  accuracy  is  claimed,  even  on  circuits 
of  very  low  power  factor,  for  currents  up  to  1,000  amperes  and 
pressures  up  to  75.000  volts. 

The  Irwin  astatic  dynamometers  and  wattmeters — also  emanat- 
ing from  the  Central  Technical  College — and  the  Sumpner  iron- 
cored  dynamometer,  the  Ayrton-Mather  electrostatic  voltmeters, 
&c,  and  the  Irwin  hot-wire  oscillograph  are  other  features  of  this 
section.  Lastly,  in  Section  H,  apparatus  is  listed  for  measuring 
inductance,  capacity  and  effective  resistance  up  to  frequencies  of 
2,000  cycles  per  second,  the  outcome  of  preeent-day  research  in 
telephony  and  radio-telegraphy.  We  illustrate  in  fig.  Hi  a  meter 
which  gives  a  quantitative  reading  of  the  amount  of  cross-talk 
between  two  telephonic  circuits  or  apparatus — a  matter  of  increas- 
ing importance,  owing  to  the  extending  adoption  of  loading  coils 
and  superimposed  circuits.  To  the  Campbell  inductance  standards 
and  bridges  and  vibration  galvanometers,  the  Irwin  Optiphone,  &c, 
we  can  only  refer. 

Not  only  are  the  various  instruments  fully  illustrated  and 
described,  but  diagrams  of  connections  and  instructions  for  use  are 
provided,  and  in  effect  the  catalogue  forms  an  educational  work  of 
very  high  merit.  We  congratulate  Mr.  Paul  and  his  distinguished 
collaborators  upon  a  very  excellent  production.  It  is  interesting 
to  note  that  the  prices  are   confined  to  a  coloured  inset,  the  first 


SPACE  FW  COILS. 


Fig.  13. — Detail  of  Resistance  Drum  and  Brushes. 

drums  partly  in  section,  with  the  brushes  at  the  lower  side,  and  a 
simple  ball-click  above  to  define  the  contact  position.  The  total 
contact  resistance  per  dial  is  only  0'002  w,  and  is  constant. 

A  complete  section  (C)  is  devoted  to  the  numerous  modifications 


1'n,.  it. -Twin  Unipivot  Pattern  LL. 

of  the  "  Unipivot  "  galvanometer,  which  forms  so  important  a 
feature  of  Mr.  Paul's  inventions.  We  hardly  neel  remind  our 
readers  that  the  essence  of  this  device  is  a  circular  coil  pivoted  at 
its  exact  centre,  and,  in  the  cate  of  DC.  instruments,  surrounding 
a  sphere  of  soft  iron.  The  movement  is  extremely  sensitive  and 
robust,  and  needs  no  levelling  ;  hence  it  has  been  adopted  for  a 
great  varl°ty  of  purp  moa.  Fig.  14  showB  it  in  the  f o.rm  of  a  "  Twin 
unipivot,'    a   combined   voltmeter  and    ammeter    of    bi»y    desired 


Fig.  15.— Screen  used  for  Projecting  Unipivot  Scale. 

figure  of  the  list  number  and  of  the  page  number  are  identical, 
and  the  initial  letter  of  the  code  word  designates  also  the  section 
in  whioh  the  description  can  be  found.      The  complete  catalogue 


Fig.  16. — Cross-Talk  Meter. 

(including  the  sections  relating  to  ohmmeters  and  pyrometers,  not 
yet  issued)  contains  over  2,000  entries,  and  about  800  illustrations 
and  diagrams. 

Mazda  Half. Watt  Lamp  Fitting. 

In  their  price  list  an  Mazda  half-watt  lamps,  published  on 
January  12th,  the  B.T.H.  Co.  illustrated  and  described  six  special 
fittings  and  a  varied  selection  of  Goliath  E.B.  holders  for  use  with 
the  half-watt  lamp. 
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Since  then  tho  B.T.H.  Co.  havo  put  another  mini-indirect  half- 
watt  fitting  on  Mid  nmrkot.  This  fitting — the  B. Til.  "  Luinino, '' 
illustrated  in  fig.  17 — has  been  designed  to  comply  with  the 
demand  for  an  inexpensive,  yet  effective,  semi-indirect  unit,  which 
can  be  used  anywhere,  Independently  of  the  condition,  or  even 
existence,  of  a  ceiling.  The  top  refleotoi  is  made  of  metal,  with  a 
white  vitreous  enamelled  reflecting  Mirface,  and  the  under  refleotox 


Fig.  17. — Lumino  Semi-indirect  Fitting. 

of  opalescent  glaes.  The  fitting  will  take  a  single  Mazda  half- 
watt  lamp  of  any  size,  and  is  supplied  complete  with  Goliath  E.S. 
holder.  As  a  light  distributor  and  diffuser  it  is  eminently  suitable 
for  the  interior  lighting  of  shops,  factories,  &c.  The  opalescent 
bottom  reflector  employed  is  sufficiently  dense  to  diffuse  the  light 
in  an  agreeable  manner,  without  reducing  the  efficiency  of  the  unit 
to  any  great  extent. 


LEGAL. 


Piggott  r.  Nathan. 
In  the  City  of  London  Court  last  week  Piggott  Bros.  &  Co.,  Ltd., 
220,  Bishopegate,  claimed  £23  16s.  6d.  against  Mr.  Henry  Nathan, 
meat  salesman,  and  his  wife,  of  Stamford  Hill,  for  supplying 
awnings,  rout  seats,  chairs,  carpets,  electric  light,  &c,  in  connec- 
tion with  the  entertainment  which  they  gave  to  100  friends  upon 
the  marriage  of  their  daughter  on  July  24th. 

Defendants  counterclaimed  for  £20  as  damages  suffered  through 
the  "loss  of  society  of  wedding  guests"  owing  to  the  electric 
light  failing  at  11.40  p.m.  while  the  ball  and  wedding  festivities 
were  in  progress  on  their  lawn. 

Mb.  Ross,  defendants'  solicitor,  said  that  the  band  was  to  have 
stayed  until  3  o'clock  or  4  o'clock  the  next  morning,  and  that  was 
impossible  as  there  was  no  electric  light. 

Mr.  Hart  said  that  the  current  came  from  the  house  supply. 
Defendants  were  warned  that  it  might  collapse  if  too  much 
pressure  was  put  on  to  it.  In  truth,  the  company's  main  fuse  blew. 
There  was  no  negligence  on  the  part  of  the  plaintiffs,  nor  any 
breach  of  contract. 

F.  Dixon,  plaintiffs'  electrician,  said  that  the  lights  burned 
satisfactorily  for  several  hours  He  could  not  help  the  electric 
lighting  company's  fuse  blowing. 

Judge  Atherley-Jones,  K.C.,  found  for  the"  plaintiffs  on  the 
claim  and  counterclaim,  with  c:sts. 


Tramway  Accident  Claim. 
The  record  has  been  closed  and  issues  ordered  in  an  action  in  the 
Court  of  Session,  against  the  Dunfermline  and  District  Tramways 
Co.,  Cowdenbeath,  for  £7  50  damages.     The  action  is  a  sequel  to 
the  death  of  an  octogenarian,  who  was  knocked  down  by  a  car. 

Osbam  Lamp  Works  v.  Electric  Fittings,  &c,  Co. 
In  the  Chancery  Division  on  Monday,  before  Mr.  Justice 
Warrington,  Mr.  J.  H.  Grey  moved  for  judgment  in  default  of 
appearance  in  this  action.  Counsel  said  the  action  was  for 
infringement  of  two  letters  patent,  certified  by  his  Lordship  to  be 
valid. 

The  order  made  by  his  Lordship  was  an  injunction  and  inquiry 
as  to  damages,  and  delivering  up  of  infringing  articles. 


COLNE  AND  TRAWDEN   LIGHT  RAILWAY. 

The  arbitration  proceedings  concerning  the  purchase  of  the  above 
tramways  by  the  Colne  Corporation  were  brought  to  a  conclusion 
on  19th  inst.  The  hearing  occupied  10  days.  Mr.  A.  J.  Ram,  K.C., 
intimated  that  he  would  give  his  decision  before  the  end  of 
January. 


BUSINF**    NOTES. 


Consular  Notei.— Japan.  —  The   Britiih    Consul   at 

UMka  reports  that  during  the  last  few  ViirM  ii  netwozk  of  eli 

railways  has  been  built,  round  Osaka,      Linen  now  run  went  t«,  Kobe, 
north-eaHt  to  Kyoto,  north- west  to  Tukurad/.ukn  (a  pleasure  '< 
south  to  Sakai  and  Wakayama,  and  south-east   to    Nagano,  while   a 
further  line  east  to  Nara  in  in  prooen  ol    construction.     VtliOTU 
other  schemes  have   been  brought  forward.     There  are  at  pxi 
about  140  miles  of   line  actually  in  operation,   zr.ainlv  double  line, 
and  about  70  miles  under  construction  or  proponed.     These  systems. 
are  for  passenger  traffic  only,  and  while  competing   to  a  COI 
able  extent  with  the  Government  railways   between   the  centres 
served,  they  form  a  cheap  means  of   locomotion   to  and    between 
intermediate  points  served  by  the  latter. 

Finland. — In  a  recent  report,  the  Rritish  Consul  at  llelningfors 
states  that  negotiations  were  undertaken  in  19)2  for  the  purchase, 
on  behalf  of  a  German  syndicate,  of  the,  Wallinkoski  rapids  near 
Imatra,  as  well  as  those  of  the  Enso  and  Rouhiala.  It  is  considered 
that  the  greater  portion  of  the  power  will  be  transferred  to  St. 
Petersburg,  which  capital  has  hitherto  been  dependent  on  coal  im- 
ported from  foreign  countries  (especially  the  United  Kingdom)  for 
the  supply  of  electric  power.  (Since  writing  the  foregoing,  it 
further  appears  that  the  remaining  balance  of  £92,252  has  been 
paid  by  a  St.  Petersburg  company  for  the  conduit  of  the  electric 
power,  and  that  the  Rouhiala  and  Wallinkoski  rapids  now 
definitely  belong  to  that  company.)  The  total  cost  of  the  rapids  is 
said  to  have  been  £211,299.  A  local  syndicate  has  acquired  the 
Kaarannes  waterfall,  between  the  lakes  Vietonen  and  Miekojarvi, 
in  the  parish  of  Upper  Tornea.  From  this  waterfall  much  power 
can  be  obtained.  A  large  station  is  to  be  constructed,  from  which 
power  will  be  transmitted  to  Upper  Tornea.  A  new  factory,  tie 
Aktiebolaget  Finska  Flatfabriken,  for  the  manufacture  of  electric 
cables  and  insulated  wire,  was  registered  at  Helsingfors  on  De- 
cember 5th,  1912. 

Russia. — In  a  report  recently  issued  by  the  American  Govern- 
ment, it  is  stated  that  the  Chief  Government  Inspector  of  Factories 
for  the  Tiflis  Government  and  Zakatal  district  has  sent  out  a 
circular  to  the  owners  and  managers  of  industrial  enterprises  in  the 
district,  in  which  he  suggests  that  in  view  of  the  high  price  of 
liquid  fuel  in  the  Caucasus,  they  should  substitute  hydraulic 
motors  for  the  steam  boilers  and  internal  combustion  motors  now 
in  use,  and  in  that  way  utilise  the  power  of  the  numerous  rivers 
and  streams  in  the  Caucasus.  He  calls  attention  to  the  enormous 
advance  in  the  price  of  liquid  fuel,  which  has  been  steadily 
increasing  and  will  continue  to  increase  especially  in  view  of  its 
use  now  on  steamers  in  place  of  other  fuel.  He  says  oil  sold  in 
Tiflis  three  years  ago  for  only  23  kopecks  per  pood  (i!',d.  per 
361 122  lb.),  whereas  it  now  costs  65  kopecks  per  pood  (16^d.  per 
36'1122  lb.).  This  is  bound  to  have  a  bad  effect  upon  the  industrial 
enterprises  in  the  Caucasus,  nearly  all  of  which  use  liquid  fuel 
extensively.  Many  of  them  have  survived  with  difficulty,  hoping 
that  the  price  would  sometime  be  lower  again.  Unfortunately, 
these  hopes  are  without  foundation,  as  the  world's  entire  product 
of  naphtha  is  controlled  by  large  foreign  companies,  who  own 
most  of  the  Baku  naphtha  oil  fields,  and  are  therefore  the  absolute 
masters  of  the  industry  in  the  Caucasus.  In  order  to  compete 
with  them  the  Government  has  a  plan  to  open  its  own  naphtha 
works.  Forty-five  dessiatines  (121  acres)  of  land  are  assigned  for 
this  purpose,  and  the  estimated  cost  will  be  14  million  rubles  (about 
£1,500,000).  The  railroads  also  have  their  own  naphtha  works. 
The  small  consumers,  however,  cannot  have  their  own  works. 
The  only  solution  for  them  is  to  avoid  as  far  as  possible  the  use  of 
liquid  fuel.  In  order  to  utilise  the  power  of  the  rivers  and  streams 
of  the  Caucasus,  the  Inspector  recommends  the  construction  of 
hydroelectrical  general  stations  and  the  transmisiion  of  the  elec- 
trical power  there  developed  to  the  places  of  consumption  by  con- 
duits above  and  below  ground.  Among  other  things,  the 
Inspector  says  that  one  large  enterprise  of  this  kind  that  could 
furnish  Tiflis  with  25,000  kw.,  or  33.7.J0  h.p.,  would  be  able  to 
supply  the  electrical  power  at  a  charge  of  4  to  6  kopecks  (Id.  to 
1  Jd.)  per  kilowatt-hour,  whereas  the  price  of  electrical  power 
now  furnished  in  Tiflis  by  the  private  electrical  stations  is 
25  kopecks  (about  6d.)  per  kilowatt-hour. 

Firms  wishing  to  communicate  with  the  above-named  Inspector 
should  address  the  Chief  Factory  Inspector,  Udelnaya  Ulitza  10, 
Tiflis,  South  Russia.  Letters  and  catalogues  should  be  in  Russian. 
German  or  French. 

H angary. — The  American  Consul  at  Buda-Pesth  reports  that 
material  for  electric  wiring  in  Hungary,  while  differing  slightly 
from  that  in  use  in  America  is  essentially  the  same,  except  that  it 
is  generally  a  little  inferior  in  quality.  Electric  wiring  material 
of  American  manufacture  is  preferred  in  Buda-Pesth,  but  the 
Austrian  and  German  manuf  acturers  practically  control  the  market. 
A  certain  American  connector,  however,  is  used  very  extensively. 
Nearly  all  the  steel  insulating  tubes  in  use  in  Hungary  are  of 
British  manufacture.  The  Austrian  and  German  goods  recommend 
themselves  principally  on  account  of  their  cheapness,  and  it  is 
generally  understood  that  while  similar  goods  of  American  origin 
are  more  expensive,  they  are  superior  in  quality.  The  sockets  in 
use  in  Hungary  are  the  American  Edison  base  standard.  Brick 
and  reinforced  concrete  are  the  principal  materials  used  in  building 
houses  in  Hungarian  cities,  and  they  are  fire  proof  to  a  very  high 
degree.  Staircases  are  constructed  exclusively  of  stone.  The 
height  of  buildings  is  limited  by  law  to  25  metres,  thus  limiting 
the  number  of  storeys  to  six.  Iron  or  steel  construction  is  very 
rare.     Electric  wiring  in  buildings  must  by  law   be   within   the 
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walls,  and  must  be  properly  insulated,  and,  in  addition,  be  enclosed 
in  iron,  steel  or  brass  pipes. 

The  German  and  Austrian  manufacturers  are  represented  in 
Buda-Pest  by  agents,  usually  by  persons  formerly  connected  with  the 
factory  or  with  other  selling  agencies.  These  agents,  who  keep  a 
large  stock  of  all  kinds  of  electrical  goods,  employ  travelling  sales- 
men, who  visit  periodically  the  important  Hungarian  cities  and 
large  towns.  The  agents,  on  behalf  of  the  manufacturers,  contract 
for  advertisements  in  the  best  Hungarian  trade  paperB.  Electric 
goodB  are  sold  on  a  credit  of  four  to  six  months,  or  against  bills  of 
exchange.  German  manufacturers  allow  2  or  S  per  cent,  discount 
on  the  amount  of  bill  when  payment  is  made  within  30  days. 
Payment  for  electrical  supplies  is  seldom  made  within  three 
months.  The  ( I  -rman  manufacturers  are  always  willing  to  allow 
four  months.  Other  manufacturers  must  be  prepared  to  offer 
liberal  credit  terms  and  must  be  represented  by  agents.  Nearly  all 
of  the  local  dealers  in  electric  supplies  have  contracts  with 
Austrian,  German,  or  English  manufacturers  that  forbid  the  sale 
by  them  of  goods  of  other  manufacture. 

The  Hungarian  Electrotechnic  Association  (Magyar  Elektro- 
technikai  Egyesulct),  Buda  -  Pesth,  VII.  Erzsebet-krt  48,  has 
published  a  book  containing  the  name  and  address  of  every  electric 
light  plant  in  Hungary,  together  with  detailed  statistics.  A  copy 
of  this  book  will  be  sent  by  the  association  to  any  address  upon 
receipt  of  12  crowns  (10s.  2d.). 

The  Electric  Trade   Outlook  in    Roumania. — The 

manufacture  of  electrical  goods  in  Roumania  is  of  small  extent 
only  ;  hence,  imports  are  considerable,  the  principal  contributing 
countries  being  Germany  and  Austria-Hungary.  As  the  trade 
statistics  do  not  detail  lighting  materials,  it  is  very  difficult 
to  estimate  the  value  of  the  imports  ;  a  rough  estimate  would, 
however,  place  the  value  at  about  1,000,000  fr.  About  one-half 
of  this  amount  represents  the  share  of  Germany,  four-fifths  of 
whose  exports  consist  of  electric  lighting  apparatus,  and  one-fifth 
gas  and  petroleum  lamps.  France  supplies  electric  and  gas  lamps 
to  a  value  of  100.000  fr.  ;  the  balance  of  the  imports  into 
Roumania,  about  400,000  fr.,  being  supplied  by  Austria-Hungary, 
whose  share  is  increased  by  350,000  fr.  for  carbons  contributed  by 
Viennese  makers.  A  large  number  of  provincial  towns  now 
possess  their  own  generating  stations,  and  the  use  of  the  petroleum 
lamp  is  steadily  declining.  Gasworks  are  only  to  be  met  with  at 
Bucharest  and  Galatz  :  these  two  cities,  therefore,  are  the  only 
ones  to  count  upon  for  a  demand  for  gas  fittings,  &c.  Electric 
lampi  are  imported  mainly  from  Germanv,  thanks  to  the  low 
prices  which  German  makers  ask,  and  to  the  fact  that  the  greater 
number  of  electric  companies  are  German  creations.  Metal-filament 
lamps  are  mostly  used.  Some  industrial  companies  and  the 
railways  use  carbon  lamps.  The  trade  in  electrical  apparatus 
underwent  a  crisis  last  year,  owing  to  the  losses  sustained  by 
wholesale  and  retail  dealers  on  glass  goods.  In  view  of  the 
present  activity  in  the  building  trade  in  Roumania  (there  are 
numbers  of  schemes,  for  instance,  for  the  construction  of  hotels, 
clubs,  and  public  buildings,  most  of  which  are  under  way), 
there  will  shortly  be  an  increased  demand  for  lighting  material, 
»nd  this  mainly  electrical. —  Oestrrrrschische-I'ngarisohe  Kontmlar- 
Korresvonienz, 

New  Year  Festivities. — The  festivities  which  are  an 
annual  feature  of  the  social  side  of  Messrs.  Siemens  Bros.'  works 
at  Stafford,  were  concluded  on  Saturday,  the  17th  inst.  They 
commenced  with  a  treat  to  the  children  of  the  employes.  The 
place  of  assembly  was  the  Siemens  Institute,  which  was  brilliantly 
lit  up  for  the  occasion  and  suitably  decorated,  on  the  stage  being 
three  ornamental  Christmas  trees,  all  of  which  were  illuminated 
by  electric  fairy  lamps.  In  addition  to  a  capital  entertainment,  all 
the  children  received  a  suitable  present,  each  little  girl  being  given 
a  doll  and  the  boys  and  elder  girls  a  variety  of  useful  and  orna- 
mental articles.  As  the  hall  is  not  large  enough  to  accommodate 
the  1,100  children  to  be  entertained,  they  were  divided  into  two 
groups,  the  party  for  the  older  children  being  on  Friday  evening, 
and  that  for  the  younger  ones  on  the  Saturday  afternoon.  The 
employes  themselves  also  had  their  turn.  On  Monday  night  the 
invitations  were  for  the  staff.  The  rooms  seemed  more  crowded 
than  ever,  about  500  guests  being  present,  including  most  of  the 
heads  of  the  departments  and  their  wives.  The  large  hall  was 
beautifully  decorated,  and  the  Christmas  trees  left  from  the 
children'.*  party  added  to  the  gaiety  of  the  scene.  On  the  succeed- 
ing nights  tbe  various  shops  in  turn  were  invited,  and  the  attend- 
ance averaged  quite  .">00  nightly.  The  carnival,  as  stated  above, 
concluded  on  Saturday,  17th  inst.,  when  the  female  emplojes  were 
the  guests.  Each  evening  entertainments  were  provided  for  the 
benefit  of  non-dancern,  the  artistes  being  employes  of  the  com- 
pany. The  arrangements,  which  were  very  complete,  were  made 
by  the  general  committee,  with  Mr.  F.  E.  Read  as  hon.  secretary. 
Everything,  we  are  informed,  went  off  most  successfully. 

Pictorial  Advertising  of  Half-watt  Lamps. — The 

German  makers  of  Osram  half-watt  lamps  have  introduced  a  novel 
method  of  advertising  in  the  daily  newspapers  by  means  of 
pictorial  sketches  purporting  to  show  the  international  use  of  the 
lamps.  In  the  first  place,  Turkey  is  depicted  by  the  German 
Ambassador  who.  holding  in  one  hind  two  German  soldiers  upon 
whom  the  rays  of  a  lamp  are  being  cast,  iB  shown  engaged  in  con- 
versation with  a  Russian,  and  the  accompanying  words  are: 
"Russia,  irakes  h<r  mind  cany  about  the  German  military  mission 
now  that  the  German  Ambassador  has  shown  this  mission  in 
the  right  light  (Osram  lamp)."  The  words  applied  to  Great  Britain, 
which  is  outlined  with  lamps  erected  on  standards  all  around  the 
coast  and  with  a  tailor  lung  prone  in  the  centre,  are  as  follows  : 
"  England  has  (quipped  the  whole  of  her  coast  with  Osram  half- 


watt  lamps,  whose  bright  lustre  causes  her  to  admit  that  the 
German  danger  is  a  shadowy  spectre  of  the  sea."  A  French 
soldier  fixing  lamps  on  African  territory  is  shown  in  the  third 
place  in  order  to  give  force  to  the  statement  that  "France  is 
making  enormous  progress  in  her  African  colonies  and  pro- 
tectorates by  the  introduction  of  the  Osram  lamp  everywhere  on 
the  Dark  Continent."  The  fourth  position  is  occupied  by  a  Turk 
and  a  Greek,  at  the  rear  of  whom  are  islands  lighted  by  lamps. 
The  words  submit  that  "  Turkey  and  Greece  shake  hands  reconciled, 
as  their  final  point  of  dispute  has  simply  been  removed  by  the 
Osram  lamps  having  now  also  conquered  the  ^Egean  islands." 
A  salesman  disposing  of  lamps  to  an  Albanian  represents  the 
fifth  sketch  with  the  words  :  "Albania  orders  100,000  Osram  half- 
watt  lamps  in  order  that  brightness  may  at  last  appear  in  her  dark 
and  obscure  conditions."  The  final  sketch  indicates  China,  which 
is  portrayed  by  a  ChiDaman  who  is  running  with  an  Osram  lamp 
in  one  hand,  the  accompanying  words  being:  "The  general 
enlightenment  is  also  proceeding  with  gigantic  steps  in  China  by 
the  introduction  of  Osram  lamp." 

Mill  liijrlitinu;  in  Cawnpore. — We  have  received  a 
letter  from  the  Victoria  Mills  Co.,  Ltd.,  of  Cawnpore,  from 
which  we  gather  that  the  notice  that  appeared  in  our  issue  of 
September  19th  last  year  under  the  above  heading  is  incorrect  in 
several  of  its  particulars.  On  making  further  inquiries  at  the 
source  from  which  we  obtained  our  information,  we  learn  that  the 
statement  that  the  lamps  referred  to  are  used  throughout  this 
mill  was  made  on  the  responsibility  of  a  visitor  from  India  who 
may  have  mixed  up  the  names  of  several  mills.  From  the  Victoria 
Mill  Co.  we  learn  that  only  a  few  of  the  lamps  mentioned  have 
been  used  in  their  mill  and  the  vibration  tried  them  considerably. 
The  reference  to  tests  respecting  saving  of  current  cannot  apply 
to  the  Victoria  Mill  as  no  such  tests  have  been  made.  The  same 
applies  in  respect  to  the  shutting  down  of  a  dynamo  consequent 
upon  the  saving  effected,  for  that  has  not  been  done  at  the  mill 
named.  We  hope  to  be  able  to  refer  to  the  matter  at  a  later  date 
as  a  result  of  inquiries  that  are  now  in  the  mail. 

Book  Notices. — Green's  Paten/  Fuel  Economizer  is  the 

title  of  a  volume  recently  issued  by  Messrs.  E.  Green  &  Son,  Ltd., 
of  Wakefield,  which,  though  styled  "  catalogue  P  502  "  by  the  pub- 
lishers, is  well  worthy  of  a  place  amongst  the  series  of  specialised 
descriptive  works  which  modern  manufacturers  are  gradually  pro- 
ducing. The  remarkable  development  of  the  Green  economiser  is 
well  exemplified  in  this  treatise,  which  shows  how,  invented  by 
the  late  Mr.  Edward  Green  as  long  ago  as  1845,  the  original  design 
has  stood  practically  unchanged,  except  in  minor  details,  though 
numerous  inventors  nave  endeavoured  to  improve  upon  it.  There 
are  few  devices  widely  employed  in  engineering  which  can  show  a 
similar  record.  The  book,  which  is  handsomely  produced  and 
illustrated,  deals  with  the  theory  and  construction  of  the 
economiser,  its  application  to  all  kinds  of  steam  boilers,  for  heating 
both  water  and  air,  as  well  as  to  blast  furnaces,  coke-ovens,  &c, 
and  its  use  for  a  variety  of  special  purposes.  Tests,  working 
instructions,  and  numerous  plans  showing  the  arrangement  of  the 
economiser  are  given,  and  sections  are  devoted  to  the  Green  boiler 
feed  pumps  and  small  engines  for  driving  the  scrapers. 

The  Central  for  December  contains  an  article  on  the  three-phase 
commutator  motor  by  Dr.  S.  P.Smith,  a  summary  of  the  progress 
of  the  College  in  the  session  1912-13,  with  a  plan  showing  the 
Goldsmiths'  Company's  extension,  an  article  on  Sound  by  Mr.  J.  T. 
Irwin,  and  other  interesting  items. 

The  contents  of  the  Journal  of  the  American  Society  of 
Mechanical  Engineers  have  been  greatly  increased  in  scope. 
Commencing  with  the  January  issue  the  Journal  includes  the 
Transactions,  and  is  the  permanent  record  of  the  society,  the 
republication  in  a  separate  volume  as  Transactions  being  dis- 
continued. 

The  Old  Students'  Association  Magazine  of  Finsbury  Technical 
College,  for  December,  contains  a  portrait  of  Mr.  E.  K.  Scott, 
winner  of  the  O.S.A.  Medal  for  1912-13,  and  the  conclusion  of  an 
account  of  a  visit  to  the  Dover  Harbour  Works,  as  well  as 
numerous  items  of  news. 

Quiris  Metal  Handbook  and  Statistics,  1914.  London  :  L.  H. 
Qmn,  3,  East  India  Avenue.  3b.  Gd.  net.— This  is  a  very  useful 
little  book  of  150  pages,  in  which  is  given  a  mass  of  statistical  in- 
formation, from  official  and  private  sources,  regarding  the  metal 
trade  of  the  world.  The  author  has  specialised  in  his  subject  for 
20  years,  and  has  a  very  intimate  knowledge  of  the  markets  and 
market  conditions.  The  daily  prices  of  electrolytic  copper  and  of 
copper  and  copper  shares,  copper  stocks  and  world  supplies  are  all 
fully  tabulated.  Other  metals  detailed  are  tin,  lead,  spelter  and 
y.iw,  aluminium,  platinum,  tinplates  and  galvanised  sheets,  iron 
and  steel.  Bringing  together  so  much  information  of  this  character 
in  so  compact  a  form  makes  the  book  a  valuable  reference  work  for 
electrical  and  other  engineering  and  industrial  offices. 

"  The  Motor-Generator."  By  James  W.  Barber.  London  :  (iaues, 
Ltd.    Price  la.  net. 

"  Spon's  Architects'  and  Builders'  Pocket  Price  Rjok,  1914." 
London  :  E.  &  P.  X.  Spon,  Ltd.     Price  2s.  (id.  net. 

"Handbook  on  Electroplating.  Polishing,  &c."  Birmingham  : 
W.  Canning  &  Co.     Price  2s.  3d.,  post  free. 

"  Transactions  of  the  Institution  of  Engineers  and  Shipbuilders 
in  Scotland."  Vol.  LVII,  Part  III.  January,  1914.  Glasgow  : 
The  Institution. 

"  Proceedings  of  the  South  Wales  Institute  of  Engineers."  Vol. 
XXIX,  Xo.  t'i.  January,  1914.  Cardiff:  The  Institute.  Price 
2s.  6d. 

"  Bulletin  of  the  Imperial  Institute."  Vol.  XI,  No.  4.  October- 
December,  1913.     London  :  John  Murray.     Price  2s.  6d.  net. 
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"  Prooeedingi  of  the  American  Institute  of  Bleotrioal  Engineers." 
Vol.  WMll,  Ni..  I.  January,  1914.  New  York  :  The  InntitnU-. 
Price  - 

"Journal  of  the  Franklin  Institute."  Vol.  OLXXVII,  No.  1. 
January,  1914.     Philadelphia:  The  Institute.     Prioe  50  cents. 

"  Electrolysis  in  Concrete,"  by  I*;.  B.  Kosa,  B.  UoOollum  and  A.S. 
Raters;  "High-frequenoy  Ammeters,"  byJ  ll.  Dellinger;  "Electro- 
lvt i.-  Corrosion  Of  Iron  in  Soils, "  by  It.  McCollum  and  K.  II.  Logan. 
Washington  :  (Jovnrnmont  Printing  Office. 

"Anmiaire  de  l'Eleotrioito."  1914.  Paris:  La  Lumiert  Eleo- 
(riave.     Prico  I  fr. 

"AKi  della  Assooiazione  Etettrotecnica  Italiana."  Vol.  Mil, 
No.  34.  December  31st,  1913.  Milan:  Stucchi,  Ceretti  iV  Co. 
Price  L.  1.60. 

"Handbook  of  Wireless  Telegraphy."  By  J.  Erskine- Murray. 
Fifth  Edition.  London  :  Crosby  Lockwood  &  Son.  Price  10s.  Gd. 
net. 

"  Motoring."  By  A.  E.  Berriman.  London  :  Methuen  &  Co. 
Price  10s.  (id.  net. 

"  Memorandum  by  the  Chief  Engineer  of  the  Manchester  Steam 
Users'  Association,  for  the  Year  1912."  Manchester :  The 
Association. 

"Annuaire  pour  l'An  1914."  By  the  Bureau  des  LoDgitudes. 
Paris  :  Gauthier-Villars.     Price  1  fr.  fiO  o. 

"  Elektri/.itiit  und  Volkswohlfahrt."  By  Prof.  A.  Raps.  Berlin  : 
Wring  von  G.  Stilke.    Price  M.  2.50. 

Calendars   and    Diaries. — Messrs.  King   &   Co.,  of 

Leith,  have  issued  a  wall  calendar  for  1914,  with  monthly  slips. 
A  view  of  their  electrical  repair  workshop  appears  above  the  slips. 
From  Messbs.  McLube  &  Whitfield,  Mersey  Dynamo  Works, 
Adswood,  Stockport,  we  have  received  one  of  their  handy  pocket 
diaries  with  full  calendar  and  daily  spaces,  also  accident  insurance 
form.  The  opening  pages,  as  usual,  contain  illustrated  information 
of  the  firm's  generators  and  motors  and  petrol  sets. 

Catalogues  and  Lists. — Messrs.  Erith's  Engineer- 
ing Co.,  Ltd.,  70,  Gracechurch  Street,  London,  E  C. — Thirty-two- 
page  catalogue  (No.  215)  describing  and  illustrating  Erith's  grate- 
less  underfeed  stokers,  of  which  over  10,000  are  installed. 
Observations  are  made  on  combustion,  boiler  efficiency,  air  supply, 
range  of  fuels,  and  charts,  diagrams  and  excellent  half-tone  views 
of  their  stokers  applied,  are  contained  in  the  brochure. 

The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd., 
Ponder's  End. — Eight-page  booklet  containing  illustrations  from 
photographs  of  the  various  apartments  of  a  house  in  which 
Ediswan  "Quartzalite"  electric  heaters  and  radiators  are  used. 
Prices  of  the  different  types  of  apparatus  shown  in  use  are  stated. 

National  Time  Recorder  Co.,  5,  Blackfriars  Road,  London, 
S.E.— Twenty-page  illustrated  booklet,  describing  their  patent 
fool-proof  time  recorders,  time  stamps,  and  portable  control  and 
signal  clocks. 

Messrs.  Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh. — Twenty- 
four- page  pamphlet  (No.  22a)  in  the  firm's  standard  form,  describing, 
excellently  illustrating,  and  tabulating  details  of,  their  open  type 
and  self-contained  end  hood  pedestal  type  induction  motors. 
Weights  and  dimensions,  as  well  as  ratings  and  other  technical 
data  are  given,  as  are  also  a  list  of  users,  and  names  and  addresses 
of  the  firm's  foreign  and  Colonial  agents. 

Cambridge  Scientific  Instrument  Co.,  Ltd..  Cambridge. — 
Liat  No.  126  (60  pages)  contains  very  full  illustrated  descriptive 
matter,  with  prices,  code- words,  &c,  relating  to  the  various  types  of 
galvanometers  which  they  manufacture,  including  different  types  of 
moving  magnet  and  moving  coil  galvanometers,  and  giving  parti- 
culars of  various  galvanometer  accessories.  Special  attention  may 
be  directed  to  the  Einthoven  string  galvanometer,  which  has  a 
large  range  of  usefulness  in  wireless  telegraphy  and  cardiographic 
work  ;  and  to  the  Paschen  galvanometer,  which  is  very  useful  for 
radiometry  measurements  and  is  an  instrument  of  extreme  sensi- 
tivity.   Other  well-known  types  are  also  described. 

The  Davis  Electrical  Co.,  Ltd.,  17,  Moor  Street,  London,  W. 
— Circular  relating  to  "  Delcoblast,"  a  composition  for  frosting 
electric  lamp  bulbs  and  other  glass  ;  also  a  blotter  giving  prices  of 
same.  We  understand  that  the  solution  is  being  supplied  to  the 
Admiralty,  H.M.  Office  of  Works  and  other  Government  offices,  as 
well  as  to  lamp-makers  and  Corporations. 

Westinghouse  Cooper  -  Hewitt  Co.,  Ltd.,  King's  Cross, 
London,  N. — List  No.  64  describes  the  Rectigraph  for  the  rapid 
copying  of  drawings  or  documents. 

Messrs.  Cecil  Hodges  &  Co.,  Ltd.,  Balfour  House,  London, 
E.C. — New  catalogue  of  14  pages  describing  fully  with  illustrations, 
and  giving  particulars  of  weights,  dimensions,  speeds,  prices,  &o., 
of  gas,  petrol  and  paraffin  engines  and  dynamos,  combined  light- 
ing sets,  tVc. 

Messrs.  A.  Schonfield  &  Co.  (Glasgow),  21,  Hope  Street, 
Glasgow  .—Illustrated  price  leaflet  showing  the  New  Junior 
"Hestia"  electric  stove,  which  they  are  now  manufacturing: 
also  a  leaflet  relating  to  their  Grundy  automatic  temperature 
control  apparatus. 

Brimsdown  Lamp  Works,  Ltd.,  Kingsway  House,  London, 
W.C.— A  new  price  list  (12  pages)  of  Wirum  lamps  is  now  being 
distributed  to  the  trade.  Prices  are  clearly  shown  for  lamps  of 
various  candle  powers  and  voltages,  for  interior  and  exterior  light- 
ing, and  for  traction  and  train  lighting,  as  well  as  Wirum  battery 
and  motor-car  lighting  lamps.  The  Wirum  cartons  are  also 
illn-'trated. 

British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London,  E.C. — We  have  received  a  copy  of  the  Mazda  House 
News  for  January,  which,  like  previous  issues,  contains  a  good  deal 


of  chatty  and  illustrated  matter  concerning   Mazda  maiiufa<  I 
for  thorn:  Interested  iti  illumination  work. 

Unoa,  iiknhy   Poom.y  fc  So  ,   Ltd     Railway    Depart) 
Birmingham.    Beprlnt   (h   pages)   of   an    illustrated   article  on 

"Weighing  Machines  dn  Railways.' 

Peki,  connku  Ti  u  phoi  i    (Vobks,    Ltd.,  Salford.      Bulletin 

No.  I,  describing  the  company's  small  magneto  call  switchboards. 
New  features  have  been  introduced,  making  tin-  operation  of  these 
boards  practically  equivalent  to  that  of  a  central  buttery  switch- 
board ;  they  are  fitted  with  combined  drops  and  jacks,  and  a  new 
clearing  drop.  The  operation  of  inserting  B  plug  into  a  jack 
automatically  restores  the  drop  Hhutter  ;  the  clearing  signals  al- 
located in  the  keyboard,  and  are  restored  by  operating  the  com- 
bined listening  and  ringing  key.  A  great  saving  in  time  ami 
trouble  is  thus  effected.     The  parts  are  easy  of   ai  paofal 

precautions  are  taken  with  apparatus  for  use  in  the  tropics. 

Magnet-Schult/,  G.M.B.H.,  Memmingen.— Price  list  of  electro- 
magnets applied  to  various  purposes,  such  as  work-holders,  mag- 
netic face-plates,  lifting-magnets,  separators,  i;c. 

Trade    Announcements. — The     London     Electric 

Warehouse  Co.  announce  that  they  are  now  in  a  position  to 
quote  for  export  requirements  in  "  Metallum  "  half-watt  lamps, 
which  can  be  supplied  in  any  voltage,  and  from  GOO  to  3,000  c.P. 

Messbs.  E.  P.  Allam  A:  Co.  have  removed  from  2n  to  107  and 
100,  Gray's  Inn  Road,  W.C.,  where  they  have  better  facilities  for 
carrying  on  their  business  of  electric  light  and  power  contractors. 
A  large  stock  of  motors  for  hire  is  held,  and  a  complete  work- 
shop for  the  repair  and  rewinding  of  dynamos  and  motors  has  been 
fitted  up.     Telephone  No.  as  before.  "  Holborn  1280." 

The  Walsall  Electbical  Co.,  Ltd.,  Walsall,  announce  that 
they  will  be  closed  from  January  30th  to  February  5th  for  stock- 
taking. A  small  staff  will  be  in  attendance  to  deal  with  corres- 
pondence, &c. 

The  Electbical  Appabatus  Co.,  Ltd.,  have  now  opened  their 
Birmingham  office  at  Carlton  House,  High  Street,  Birmingham. 
Mr.  Way  has  been  appointed  manager  of  this  office,  and  wiU  deal 
with  urgent  inquiries  from  that  address.  Telegrams,  "  Elapratus, 
Birmingham  "  ;  telephone  No.  "  Central  7478." 

Bankruptcy  Proceedings. — Charles  Blake,  electrical 

engineer,  4,  Church  Street,  Bilston. — At  the  Wolverhampton 
Bankruptcy  Court,  on  January  21st,  bankrupt  appeared  for  his 
public  examination.  He  attributed  his  failure  to  ill-health,  short- 
ness of  capital  and  keen  competition.  Debtor,  who  had  been 
trading  as  the  Bilston  Electrical  Co.,  returned  his  gross  liabilities 
at  £211,  of  which  £206  is  expected  to  rank  for  dividend,  and  his 
deficiency  he  set  down  at  £86.  In  reply  to  questions,  the  debtor 
said  that  in  February,  1909,  he  caUed  a  meeting  of  his  creditors 
together,  and  paid  6s.  8d.  in  the  £.  Later  he  again  got  into  diffi- 
culties, and  offered  his  creditors  12s.  6d.  in  the  £,  but  this  was  not 
accepted,  and  therefore  he  filed  his  petition.  The  examination  was 
adjourned  for  debtor  to  produce  an  amended  deficiency  account, 
and  also  a  trading  and  cash  account. 

W.  Longdon  &  V.  G.  Cobb  (trading  as  Longdon  &  Cobb),  elec- 
trical engineers,  Nottingham. — Trustee  (Mr.  E.  Wynne  Humphreys. 
4,  Castle  Place,  Nottingham),  released  December  22nd,  1913. 

W.  H.  Davis  (lately  trading  as  the  General  Incandescent  Fittings 
Co.),  dealer  in  gas  and  electric  light  accessories,  Saltley,  Birming- 
ham.— A  first  and  final  dividend  of  4s.  4d.  in  the  £  is  payable  on 
February  2nd  at  the  Official  Receiver's  offices,  Ruskin  Chambers, 
191,  Corporation  Street,  Birmingham. 

The  '•  Pirelli-General "  Cable  Co. — A  few  weeks  ago 

we  published  a  photograph  showing  the  progress  that  was  being 
made  with  the  erection  of  the  new  Pirelli  cable  works  at  South- 
ampton, adjoining  the  Corporation  electric  light  station.  Since 
then  the  orjerations  have  advanced  considerably  towards  com- 
pletion. It  is  interesting  to  announce  that  the  Pibelli-Genebal 
Cable  Wobks,  Ltd.,  has  now  been  registered,  with  a  capital  of 
£200,000,  for  the  purpose  of  manufacturing  underground  cables, 
telephone  cables,  vulcanised  rubber  wires  and  cables,  &o.  The 
directors  of  the  company  are  six  in  number,  three  representing 
the  Pirelli  interests  and  three  the  interests  of  the  General  Electric 
Co.,  Ltd. 

Motor-car  Lighting  and  Starting.— Messrs.  Duncan 

Watson  &  Co.,  of  62,  Bemers  Street,  London,  W.,  have  secured 
the  sole  manufacturing  and  distributing  rights  in  the  Bijur 
electric  lighting  and  engine  starting  sets,  which  were  recently 
described  in  the  Review,  and  which  are  now  being  made  both  in 
the  United  States  and  in  Germany. 

Electricity  Meter  Manufacture  in  Germany. — The 

completion  of  the  two-millionth  electricity  meter  at  the  works  of 
the  Allgemeine  Elektricitats  Gesellschaft,  of  Berlin,  has 
just  been  celebrated.  The  industry  was  commenced  in  September, 
1897,  and  within  two  months  1,000  instruments  were  turned  out. 
The  100  000  mark  was  reached  in  May,  1902  :  the  1,000,000th  in 
June,  1911,  and  the  2,000,000th  in  December,  1913. 

Explanation. — Messrs.    Cecil    Hodges    &    Co.,  of 

Balfour  House,  E.C.,  write  to  remove  any  misapprehension 
that  has  asisen  owing  to  the  illustration  of  the  Feather's  Hotel, 
Ledbury,  appearing  in  their  advertisement  last  week.  They  wish 
to  make  it  quite  clear  that  they  do  not  do  contracting  work,  and 
if  their  advertisement  of  electrical  equipments  should  draw 
inquiries  from  actual  users,  the  latter  would  be  referred  to  the 
nearest  electrical  contractor  in  the  district. 
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Liquidations. — Dkttifoss     Poweb    Co.,    Ltd. — This 

company  is  winding  up  voluntarily,  with  Mr.  H.  A.  MoMahon,  of 
Winchester  House,  Old  Broad  S'reet,  EC,  as  liquidator.  A 
meeting"  of  creditors  is  c*lled  for  February  5th  at  Winchester 
House,  E.C     Claims  must  be  sent  in  by  March  2">th. 

Engineering  Instuumbntk,  Ltd.— a  meeting  will  be  held  at 
Savings  Bank  Chambers,  Darlingtm,  on  February  26th,  to  hear  nn 
account  of  the  winding-up  from  the  liquidator,  Mr.  J.  W. 
Watson 

Tkajiwais  Thikd-Party  Assuranck,  Ltd.— This  company  is 
winding  up  voluntarily,  with  Mr.  A  B.  Jobansung,  of  90,  Cannon 
Street,  E.C,  as  liquidator. 


LIGHTING  and  POWER  NOTES. 


Aberdeen. — At  a  meeting  of  the  T.C.,  the  town  clerk 
submitted  two  letters  from  the  Suburban  Tramway  Co.  with 
reference  to  the  proposed  agreement  with  the  T.C.  as  to  the  supply 
of  electricity.  It  was  pointed  out  that  the  company  did  not  desire 
to  contract  for  five  years,  but  would  prefer  that  the  contract  run 
from  year  to  year.  The  electrical  engineer  recommended  that  the 
existing  agreement  be  extended  for  a  period  of  five  years  from  June 
next,  all  the  clauses  remaiaing  the  same  except  the  charge  for 
t-lectricity,  which  he  recommended  for  the  existing  system  should 
be  Ifd.  per  unit  on  the  company  guaranteeing  to  take  or  pay  for 
140,000  units  per  annum.  The  price  charged  at  present  is  13d. 
per  unit. 

Argentina. — The  State  Electrical  Board  has  ordered  the 
establishment  of  electric  lighting  services  at  Villa  Colon,  La  Paz 
and  Las  Piedras.— Review  of  the  River  Plate. 

Asiatic  Turkey. — According  to  the  Daily  Telegraph,  a 

40  years'  concession  has  been  granted  to  the  French  banking  firm 
of  Perrier,  for  the  construction  of  a  tramway  from  Jerusalem  to 
Bethlehem,  and  the  lighting  of  the  city  with  electricity. 

Atherton. — The  B.  of  T.  has  granted  permission  to  the 
R.D.C.  to  erect  overhead  wires  for  the  Bupply  of  electricity  to  the 
Westhoughton  district,  and  outside  its  area  of  supply. 

Aylesbury. — E.L.  Scheme. — A  motion  that  the  pro- 
posed E.L.  scheme  be  dropped,  in  view  of  a  petition  agaiDst  it, 
signed  by  1,850  ratepayers,  was  defeated  at  the  last  meeting  of  the 
U.D.C  The  petition,  which  has  been  forwarded  to  the  L.G.B., 
objects  to  the  estimated  cost,  which  has  risen  from  the  original 
£17,800  to  £21,500. 

Bacup. — A  new  sub-station  is  being  constructed  in 
Market  Street  by  the  Corporation,  and  in  order  to  run  part  of  the 
Plantation  Mill  of  Messrs.  Joshua  Hoyle  &  Sons,  a  75-h.p.  motor 
is  being  installed. 

Ballater. — E.L.  Scheme. — Mr.  Duncan   is  to  proceed 

with  the  wiring  for  the  E.L.  of  the  burgh.  It  is  estimated  that 
the  installation  will  be  in  full  working  Order  by  the  end  of 
July. 

Bil8ton.— Sewag-e   Pumping. — The   U.D.C.  has  been 

recommended  to  substitute  electric  power  for  oil  in  connection  with 
the  sewage  works  plant.  The  conversion  is  estimated  to  cost 
£250 

Blackpool. — The  proposed  introduction  of  the  rateable 
value  system  of  charging,  recently  referred  to  in  these  columns,  is 
to  take  effect  on  April  1st.  The  flat  rate  for  lighting  is  also  to  be 
reduced  from  4Jd.  to  4d.  per  unit. 

Brampton. — E.L.  Scheme  Dropped. — At  a  meeting  of 

the  R.D.C  last  week,  a  motion  to  obtain  expert  advice  as  to  the 
feasibility  of  an  electricity  supply  scheme  for  the  town  was 
defeated.  It  was  proposed  to  obtain  power  from  the  River 
Gelt. 

Brazil. — The  first  portion  of  the  new  hydro-electric 
station  at  Sorooaba  of  the  Sao  Paulo  Electrio  Co.,  has  just  been  put 
in  operation.  When  the  whole  of  the  plant  has  been  installed,  it 
will  have  a  capacity  of  30,000  kw. 

Burnham   ( Homerset).— The  U.D.C.  has  decided  to 

have  the  Town  Hall  and  offices  lighted  by  electricity  "  provided 
that  suitable  appliances  be  used  and  a  reasonable  charge  made  for 
the  installation." 

Canada. — By-laws  have  been  passed  in  the  following 
towns  in  Ontario  to  expend  the  amounts  named  on  the  E.L.  under- 
takings—Hamilton, $336,000  ;  Bichmond  Hill,  $4,000  ;  and  Stouff- 
ville,  $7,000. 

The  following  towns  have  passed  by-laws  in  favour  of  hydro- 
electric supplies  :  — Wallaceburg,  Hanover,  Fergus,  Elora,  Strathroy, 
Tilbury  and  Chatham. 

Plans  are  completelfor  the  steam  auxiliary  plant  to  be  erected 
by  the  Dominion  Power  and  Transmission,  Co.  at  Hamilton.     It  is 


expected  that  two  units,  with  a  capacity  of  13,400  h.p.,  will  be 
installed  by  next  fall,  and  one  unit  will  be  added  annually  until 
the  total  capacity  is  88,000  HP.  The  total  cost  of  the  buildings 
and  plant  is  estimated  at  $3,500,000. —  Canadian  Engineer. 

Ckiswick. —  The  E.L.  Scheme. — It  has  now  been 
decided  to  take  a  poll  of  the  ratepayers  on  the  E.L.  purcha  e 
scheme,  which  met  with  an  adverse  vote  at  the  recent  public 
meeting  of  electors. 

Continental  Notes. — Finland. — It  is  announced  that 

the  St.  Petersburg  Electrical  Transmission  of  Power  Co.,  which  is 
declared  to  have  a  share  capital  of  £5,200,000,  has  approached  the 
Senate  of  Finland  with  the  object  of  securing  authority  to  erect 
hydro-electric  works  of  a  capacity  of  from  300.000  to  400,000  H  p. 
This  scheme  aims  at  the  utilisation  of  the  resources  of  Lake  Saims. 
In  the  district  where  the  suggested  power  station  is  to  be  erected 
the  Vunxen  Itiver  flows  from  Lake  Saima  to  Lake  Ladoga,  and  in 
the  first  part  of  its  course  it  passes  over  numerous  falls,  including 
the  Imatra  Falls,  which  have  already  formed  the  subject  of  an 
ele;trical  project.  At  present  only  4  per  cent,  of  the  enormous 
forces  of  the  Vuoxen  Biver  is  used  by  the  timber  and  paper  in- 
dustries, the  remainder  going  to  waste.  The  ownership  of  the 
water-powers  is  vested  to  the  extent  of  about  one-third  in  the 
Finnish  State,  one-third  is  the  property  of  industrial  and  private 
firms,  and  one-third  is  owned  by  the  St.  Petersburg  Electrical 
Transmission  of  Power  Co.  According  to  a  scheme  prepared  on 
behalf  of  the  latter  by  a  Munich  firm  of  engineers,  it  is  proposed 
to  construct  a  dam  across  Lake  Saima,  near  Vuoxenni9ka  above 
Imatra,  and  to  regulate  the  future  discharge  of  the  water 
whim  is  to  be  conveyed  to  the  power  station  by  means  of  a  canal 
of  a  length  of  11  miles,  where  a  useful  fall  of  about  200  ft.  is 
computed  to  be  available.  It  is  intended  to  install  20  turbines, 
each  of  20,000  H.P.,  which  will  be  direct  coupled  to  generators 
Power  is  to  be  transmitted  to  St.  Petersburg,  which  is  about 
74  miles  distant,  and  it  is  calculated  that  it  will  be  possible  to 
deliver  1,000,000,000  kw. -hours  in  the  Russian  capital  per  annum. 
A  Helsingfors  correspondent  of  a  German  newspaper  states  that 
public  opinion  in  Finland  is  greatly  opposed  to  this  particular 
scheme,  it  being  contended  that  if  the  power  station  is  to  be  erected 
the  natural  owner  thould  be  the  Finnish  State.  On  the  other 
hand,  the  Russians  are  said  to  have  powerful  advocates,  and  the 
present  Senate  is  declared  not  to  be  unfavourably  disposed  towards 
them. 

France. — An  agreement  has  recently  been  arrived  at  between 
the  French  and  Swiss  Governments  with  reference  to  the  alloca- 
tion of  the  rights  in  the  water  power  of  the  River  Rhone,  near 
the  frontier.  It  has  been  agreed  that  the  French  and  Swiss  con- 
cessionnaires  shall  jointly  build  the  dam  near  Pougny-Chanoy, 
from  which  each  will  draw  its  water  to  operate  the  turbines. 
Negotiations  are  reported  to  be  in  hand  with  reference  to  an 
amalgamation  of  the  interests  of  the  two  concerns. 

Italy. — A  Baden  company  has  applied  to  the  Italian  Govern- 
ment for  a  concession  to  utilise  the  waters  of  the  Piave  for  a 
hydroelectric  installation  for  an  output  of  166,000  HP.,  at  a  cost 
of  70,000,000  lire.  The  power  will  be  utilised  for  electric  driving 
on  the  railways  of  Upper  Italy.- — Heme  Pratique  fie  V Electricity . 

The  Technical  Investigation  Co.,  which  was  formed  some  time 
ago  by  the  Italian  Commercial  Bank,  the  Southern  Railway  Co., 
the  Southern  Electricity  Co.  and  the  Franco-Swiss  Electrical  Co., 
of  Geneva,  for  the  purpose  of  examining  the  hydraulic  powers  of 
the  Sila  in  Calabria,  has  now  submitted  to  the  Italian  Government 
four  schemes  which  would  give  a  total  of  150,000  h.p.  Ap, 
however,  industries  have  yet  to  be  established  in  that  mountainous 
district,  the  promoters  only  desire  to  proceed  with  the  utilisation 
of  50,000  H.P.  in  the  first  instance.  It  is  intended  to  use  a  portion 
of  the  energy  for  the  production  of  carbide  of  calcium,  and  to 
distribute  the  remainder  for  industrial  and  lighting  purposes 
at  distances  of  up  to  170  milep.  The  capital  required  for  the 
execution  of  the  scheme  is  put  at  £2,000,000,  which  is  said  to  have 
been  raised  by  the  four  promoting  companies  previously  men- 
tioned. 

Sweden. — It  is  reported  that  a  scheme  has  been  agreed  upon 
between  the  Ljusne  Iron  Works  Co.  and  the  Bergvik  Ala  Nya 
Cellulose  Works  for  the  establishment  of  a  plant  to  utilise  the 
water  power  of  Lake  Marmen  to  generate  electricity,  pait  of 
which  will  be  utilised  by  the  companies  themselves,  and  the 
balance  distributed  in  the  district. 

Coventry.— The  City  Council  decided  on  Tuesday  to 
purchase  sites  for  two  additional  sub-stations. 

Croydon. — The  B.C.  has  resolved  to  oppose  the  L.B.  and 
S.C  Railway  Co.'a  Bill,  with  respect  to  the  provision  of  elec- 
tricity, and  the  South  Suburban  Gas  Co.'s  Bill  relating  to  the 
generation  and  disposal  of  electricity. 

Deal  and  District. — E.L.  Proposals. — At  a  meeting 

last  week  of  representatives  of  the  Town  Councils  of  Deal, 
Sandwich  and  Djver,  the  Walmer  U.D.C.  and  the  Eastry  R.D.C,  a 
resolution  was  passed  recommending  each  body  to  oppose  the  Deal 
and  Walmer  Gas  and  Electricity  Bill,  on  the  ground  that  the 
granting  of  a  monopoly  for  an  indefinite  period  is  to  be  strongly 
deprecated. 

Dublin. — The  Alliance  and  Dublin  (Jas  Bill,  which 
authorises  the  company  to  supply  electricity  within  the  urban 
districts  of  Blackrock,  Kingstown  and  Dalkey,  has  been  forwarded 
for  the  first  reading. 
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Dudley. —  A.nni  \i,    Aci  hi  nts.  —  The    Corporation^ 

abstract  of  acconntB  has  been  iH^nol  this  week,  and  they  «h»w  that 
on  Mm  eleotrioity  undertaking  the  expenditure  Iuih  been  *  7,115m, 
including  £2,638  in  respect  of  intercut  on  mortgage  loans  paid 
and  aoorued,  £4,000  repayment  of  loan*,  and  <:m'.i  bank  charges. 
The  rcvenuo  reaohed  65,089,  and  the  net  lom  for  the  year  WM 
12,918,  The  >li  fioit  for  the  previone  year  was  £2,662,  so  that  the 
total  net  li>ss  up  to  March  31st  last  was  45,680, 

Glasgow. — Polios  Lamps.— It  is  stated  that  the  electric 

lamps  with  which  the  police  are  provided  are  too  delicate  for  the 
knocking  about  to  which  they  aro  liable,  and  that  a  stronger  lamp 
will  probably  bo  introduced. 

Greenock. — Loan  Sanction. — The  Secretary  for  Scot- 
land has  consented  to  the  Corporation  borrowing  a  further  sum  of 
£30,000  for  extensions  to  the  electricity  undertaking. 

liar  wood. — The  E.L.  Scheme. — At  a  meeting  of  the 

D.C.  last  week,  the  chairman  observed  that  if  something  was  net 
arranged  soon  regarding  the  supply  of  electricity  from  Accrington, 
the  D.O.  would  have  to  undertake  the  supply  itself. 

Hornsey. — New  Loan. — The  T.O.  has  approved  the 
borrowing  of  £3,000  for  the  purposes  of  the  electricity  under- 
taking. 

Hudderstield. — Loan  Sanction,  &c— The  L.O.B.  has 

sanctioned  the  borrowing  by  the  T.C.  of  £30,000  ;  the  sanction  to 
borrow  £5,001)  for  motors  has  been  returned  for  cancellation. 

The  Electricity  Committee  has  recommended  the  acceptance  of 
the  tender  of  the  British  Westinghouse  Co.  for  a  condensing 
plant. 

Hall. — Estimates  foe  1914. — The  Corporation 
electricity  department  estimates  for  the  ensuing  year  show  an 
expenditure  of  £85,718,  as  compared  with  £77,526  for  1913.  The 
estimated  expenditure  for  fuel  is  increased  from  £  16,204  to  £20,484, 
and  wages  from  £6,578  to  £7,450.  The  estimated  receipts  by 
meter  are  £81,751,  compared  with  £73,438  latt  year,  and  the 
balance  in  hand  £3,147  as  compared  with  £2,394. 

The  electrical  engineer  stated  that  by  reason  of  the  large  recent 
extensions  not  having  approached  their  full  earning  capacity, 
the  capital  charges  per  unit  were  considerably  heavier  than  might 
be  expected  in  subsequent  years. 

Supply  to  Hessle.— The  Committee  has  under  consideration 
the  supplying  of  electricity  to  Hessle.  There  is  some  opposition 
to  the  Corporation  paying  about  £500  in  connection  with  the 
expense  of  the  prov.  order.  At  a  meeting  of  the  Committee  on 
January  22nd,  Aid.  Brown  urged  the  Corporation  to  go  ahead  with 
laying  the  mains,  or  the  new  houses  would  be  fitted  with  gas. 

The  Chairman  stated  that  the  electrical  engineer  had  suggested 
that  the  supply  of  electricity  to  the  Pickering  Park  district  should 
be  part  of  the  scheme  to  supply  electricity  to  Hessle. 

India. — The  Indian  Textile  Journal  states  that  Messrs. 
Crompton  &  Co.,  Ltd.,  have  applied  to  take  up  the  triple  scheme  ft  r 
Lucknow,  Allahabad  and  Bareilly,  in  connection  with  the  scheme 
for  the  supply  of  electricity  in  the  United  Provinces. 

Irish  Train  Lighting. — The  Midland  Great  Western 

Railway  Co.  (Ireland)  states  that  in  the  course  of  a  few 
months  the  third-class  carriages  on  its  system  are  to  be  elec- 
trically lighted. 

Ketterinjr. — The  U.D.C.  has  decided  to  extend  the  elec- 
tricity mains  to  the  site  of  the  proposed  garden  suburb  in  the 
Pytchley  Road  neighbourhood. 

New  Loans.— The  U.D.C.  has  applied  to  the  L.G.B.  for  a  loan  of 
£2,000  for  mains  and  services. 

Kilbowie.—  Owing  to  the  failure  of  the  electric  power  at 

Singer's  sewing  machine  factory  on  Thursday,  last  week,  at 
Kilbowie,  several  departments  were  stopped,  5,000  emplojcs  being 
rendered  idle. — Pall  Mall  Gazette. 

Leicester.— Street  Lighting  :  Electricity  v.  Gas. — 

The  Watch  Committee  has  decided  to  have  King  Richard's  Road 
lighted  by  electricity,  and  Hinckley  Road  by  gas.  for  the  purpose 
of  an  experiment  before  considering  the  question  of  the  reorganisa- 
tion of  the  whole  of  the  Btreet  lighting  of  the  tewn. 

Liverpool. — Annual  Report. — In  his  report  for  the 

past  year  the  City  electrical  engineer  states  that  the  reconstruc- 
tion of  the  Lister  Drive  No.  1  station  has  made  satisfactory  pro- 
gress. Three  of  the  water-tube  boilers  have  been  in  commission 
since  the  end  of  Nov<mber,  and  it  is  expected  that  the  recon- 
struction of  the  first  section  of  the  boiler  house  will  be  cempleted 
before  the  end  of  March  next.  The  extension  of  the  h.t.  mains 
from  Lister  Drive  power  station  to  the  Edge  Lane  district,  and 
the  continuation  to  Smithdown  Road  sub-station  is  practically 
completed.  Provision  iB  also  made  for  additional  Bub  station 
plant,  which  the  engineer  anticipates  may  be  necessary  owing  to 
the  increased  demand  and  the  rapid  development  in  the  use  of 
electricity  for  power  purposes. 

London.— Hackney. — The  Electricity  Committee  has 
recommended  the  B.C.  to  oppose  the  North  Metropolitan  Electric 
Power  Supply  Bill  and  the  London  Ele  ctric  Supply  Bill,  if  pro- 
tective clauses  cannot  be  secured. 

The  Committee  also  recommended  the  Council  to  concur  in  the 
resolutions  of   the  Conference  of   London   Municipal   Authorities 


owning     aleotrioitj     undertakings.        The  j.rot««t»d 

against  the  action  of  the  L  0.0.  in  altering  the  maximum  periods 
for  the  repayment   <>f    loam  for   eloetnoilj   DndertaMngs,  »nd 

attempting  to  alter  the  period  of  existing  I'iuiih  .vii  to. ut  oonsnltii  g 
the  Councils  concerned,  mid  resolved  thai  turn  of  loan 

periods  is  very  onsatisfaotory,  the  L0.C  be  requested  to  call  a 
conference  of  the  metropolitan  BorODgh  Council*  Biithoriwd  to 
t-upply  electricity  to  consider  the  whole  rab]eot  mi  re  particularly, 
having  regard  to  the  report  of  the  LO.C.  PlnanOS  Committee  in 
the  cane  of  the  Southwark  B.C.;  and  that,  in  the  meantime,  1  be 
L  C.C.  be  urged  not  to  rec.  mmend  any  variation  in  the  existing 
lo  n  period?. 

Woolwich.— At  the  last  mee'ing  of  the  B.C.,  the  Electricity 
Committee  reported  that,  notwithstanding  the  low  rates  qo< 
it  had  not  been  succesi-ful  in  its  negotiations  for  giving  the  Erith 
U.D.C.  a  bulk  supply.  The  Committee  reported  that  it  had  alco 
b^en  unsuccessful  in  inducing  the  Bexley  U.D.C'.  to  take  a  lulk 
supply. 

The  B.C.  has  decided  to  ask  the  Shoreditch  Conference  to  organiee 
a  combined  opposition  of  all  B.C.'s  owning  electricity  undertakings 
to  the  London  Electric  Supply  Bill.  In  the  event  of  the  Con- 
ference deciding  not  to  oppese  the  Bill,  the  General  Purposes  Cc re- 
mittee proposes,  in  consultation  with  the  Electricity  Committee,  to 
decide  whether  a  petition  shall  be  presented  against  the  Bill  from 
the  Woolwich  B.C.  only. 

Makylebonk. — Tne  B.C.  has  decided  to  deposit  a  pelitim 
against  the  London  Electric  Supply  Bill.  The  E.S.  Committee 
states  that  the  Council  jb  not  directly  affected  by  the  Bill,  but  it 
would  prolong  the  period  before  which  the  whole  of  the  electrical 
undertakings  in  London  might  come  under  the  management  of 
the  L.C.C. 

The  L.C  C.  has  also  decided  to  oppose  the  London  Electric 
Supply  Bill. 

Lowestoft. — Annual  Report. — The  E.L.  Committee 
reports  that  the  electricity  undertaking  showed  a  credit  balance  on 
the  past  year's  working  of  £171,  but  after  allowing  for  the  expen- 
diture on  the  showroom  account,  &c,  there  was  a  deficiency  of 
£191.  The  total  receipts  were  £16,976,  compared  with  £l?i,992 
in  the  previous  year.  The  working  expenses  amounted  to  £9,268, 
as  against  £8,502,  leaving  a  gross  profit  of  £7,708  ;  £2  335  was 
paid  into  the  sinking  fund,  which  now  stands  at  £4,513.  Duiirig 
the  year  129  new  consumers  were  connected. 

Mountain  Ash. — The  U.D.C.  had  decided  to  apply  to 

the  B.  of  T.  for  consent  to  use  overhead  wires  for  the  supply  of 
electricity  in  the  Ynysybwl  district  at  a  pressure  of  230  volts. 

Newfoundland. — According  to  the  Pall  Mall  Gazette, 
a  concession  has  been  granted  by  the  Government  for  the  use  of 
1,000,000  H.P.  of  water-power  at  Grand  Falls,  Labrador,  for  the 
generation  of  electricity,  which  will  be  used  to  manufacture 
nitrogen  fertilisers  from  the  air. 

Peterborough.— The  Electricity  Committee  has  decided, 
before  fitting  ordinary  mechanical  stokers  to  the  eix  boilers,  to 
try  two  sprinkler  and  coking  types  of  stoker. 

The  city  engineer  has  been  instructed  to  report  upon  the  practic- 
ability of  overhead  transmission  of  electricity. 

The  T.C.  has  decided  to  apply  to  the  L.G.B.  for  sanction  to 
borrow  £?,850  for  the  electricity  works,  viz.,  £1,350  for  extension 
of  works,  £1,000  for  mains  and  £500  for  services. 

Scarborough. — E.L.  Purchase  Scheme. — At  a  meeting 

of  the  Corporation  on  Monday,  last  week,  a  report  on  the  proposed 
purchase  of  the  E.L.  undertaking  was  considered,  and  the  matter 
was  again  deferred 

Southend-on-Fea. — New  Coaling  Plant.—  In  order  to 

provide  facilities  for  delivering  seaborne  coal  to  the  electricity 
works,  the  T.C.  has  authorised  the  surveyor  to  construct  an  electric 
tramway  on  the  loading  pier,  at  an  estimated  cost  of  £500,  and  is 
applying  to  the  L.G.B.  for  sanction  to  borrow  £1,350,  the  estimated 
cost  of  an  electric  crane  and  grab  and  the  laying  of  track  and 
overhead  cables  on  the  pier.  It  has  also  decided  to  purchase  three 
electrically-driven  coal  trucks,  at  an  estimated  cost  of  £1,300. 

St.    Helen's  (I.    of  W.).— Public    Lighting.— The 

U.D.C.  has  accepted  the  offer  of  the  Isle  of  Wight  Electric  Light 
and  Power  Co.,  Ltd.,  for  public  lighting  in  the  St.  John's  district 
for  10  years,  at  £2  12s.  6d.  per  lamp  per  annum,  subject  to  a  revision 
of  the  price  at  the  end  of  five  years. 

Tintwistle.  —  Public     Lighting.  —  The    P.C.     has 

appointed  a  committee  to  consider  the  question  of  the  public 
lighting  of  the  parish. 

Tynemouih.  —  Annual     Report.  —  The     electrical 

engineer's  report  shows  that  the  net  profit  for  the  past  year  was 
£945,  as  compared  with  £1,305  for  the  previous  year.  The  number 
of  units  sold  from  the  mains  was  1,760,471,  and  three-phase  units 
1,361,694,  a  total  of  3,122.165  units,  an  increase  of  246,482.  The 
number  of  units  bought  in  bulk  was  1,985,631.  The  cost  per  unit 
was  l'761d.,  and  the  average  piice  charged  was  l'78d. 

Trimdon  (Co.  Durham). — The  P.C.  proposes  to  install 

electric  light  next  season 

West  Yorkshire. — E.L.  Proposals.— At  a  meeting  of 

the  Mytholmroyd  Council  last  week,  a  ratepayers'  petition  was  pre- 
sented urging  it  to  provide  an  electricity  supply,  and  a  letter  was 
read  from  the  Yorkshire  E.P.  Co.  asking  the  Council  to  support  its 
application  for  powers  to  supply  electricity  for  lighting  purposes. 
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A  communication  from  the  Stainland  Council  urged  it  to  oppose 
the  application  on  the  ground  that  it  would  create  a  monopoly  of 
supply  ;  eventually  the  whole  subject  was  referred  to  a  committee 
appointed  to  deal  with  the  matter.  The  Skipton  Council  has  decided 
to  oppose  the  Bill  and  to  obtain  a  renewal  of  its  prov.  order  ;  the 
East  and  West  Ardsley  D.C.  has  referred  the  matter  to  the  General 
Purposes  Committee  ;  and  the  Selby  U.D.C.  has  decided  to  hold  a 
special  meeting1  on  February  3rd  to  consider  a  resolution  that  it 
should  oppose  the  Bill.  The  New  Mill  D.C.  decided  not  to  enter- 
tain the  company's  proposal,  but  to  approach  the  Huddersfield 
Corporation  to  ask  what  it  was  prepared  to  do  with  regard  both 
to  lighting  and  tramway  services. 

Walthamstow. — The  electrical  engineer's  report  as  to 
proposed  extensions  to  the  boiler  house  plant,  has  been  adjourned 
by  the  Lighting  Committee  for  further  consideration  at  its  next 
meeting.  The  engineer  has  been  instructed  to  submit  plans  of  the 
proposed  extensions. 

West  Ham. — Proposed  Loans. — Application  is  to  be 

made  to  the  L  G.B.  for  sanction  to  borrow  £13,500  for  trans- 
formers, sub-station  and  switchgear  ;  £12,750  for  mains;  and 
£4,000  for  services. 

Willesden. — The  U.D.C.  is  petitioning  against  the  N. 
Metropolitan  E.P.S.  Bill. 

Winchester. — Rating  Appeal. — The  City  Council  has 
notified  the  B.  of  G.  of  its  intention  to  appeal  against  the  assess- 
ment of  the  electricity  works,  which  is  £1,900. 


TRAMWAY  and  RAILWAY  NOTES. 


Accrington. — New  Cars. — A  Sub-Committee  visited 
Dewsbury  on  January  23rd  to  inspect  a  new  type  of  car  with 
radial  truck  and  extended  wheel  base.  The  Corporation  has 
decided  to  purchase  five  additional  cars,  and  the  visit  was  in 
furtherance  of  investigations  with  a  view  to  finding  the  most 
suitable  type  of  car. 

Ardsley. — The  B.  of  T.  has  decided  to  hold  an  inquiry 
relative  to  the  application  of  the  Wakefield  and  District  Light 
Railways  Co.  for  sanction  to  abandon  certain  authorised  lines  not 
yet  constructed.  The  Council  has  decided  to  be  represented  and  to 
oppose  the  proposed  abandonment. 

Brentford. — The  Tramways  Co.  has  written  the  U.D.C. 
with  regard  to  its  complaint  as  to  the  tramway  track  in  High 
Street  to  the  effect  that  although  it  was  beginning  to  show  wear 
the  track  was  still  in  a  good  state  of  repair  ;  the  company  had 
under  consideration,  however,  a  scheme  for  relaying  the  whole  of 
the  track. 

Burnley.  —  Tramway    Extensions. — The    Tramways 

Committee  has  recommended  the  T.C.  to  construct  tramways  in 
Stoneyholme.  There  will  be  three  sections,  with  a  total  length  of 
5,102  yards.  The  cost  is  estimated  at  £39,530— -viz.,  track  and 
overhead  equipment,  £26,730;  12  cars,  £10,800;  street  improve- 
ments, £1,000 ;  and  depot  extension,  £1,000.  Single-deck  tramcars 
will  be  used,  owing  to  the  bridges  on  the  route. 

Continental  Notes.— Austria.— A  preliminary  con- 
cession has  been  granted  in  respect  of  a  system  of  electric  tram- 
ways in  the  town  and  district  of  Cracow. 

Italy. — A  concession  has  been  granted  in  respect  of  a  projected 
electric  railway,  partly  underground,  to  serve  the  town  and  district 
of  Naples.  The  line  will  comprise  a  double  track  on  which  a  3- 
minute  service  of  three-car  trains  will  be  run,  the  maximum  speed 
allowed  being  19  miles  per  hour. 

A  new  electric  railway  has  lately  been  completed  and  put  in 
operation  between  Busca  and  Bussoleno. 

Norway.  —  Railway  Electrification.  —  This  question  has 
been  under  consideration  for  several  years,  and  the  railway  authori- 
ties have  now  worked  out  a  scheme  for  the  electrification  of  the 
railway  between  Wrammen  and  Kristiania,  which  has  the  largest 
traffic,  and  will  be  the  first  section  to  be  taken  in  hand.  The 
results  have  been  submitted  to  the  Department  for  the  Interior, 
and  the  single-phase  system  at  15,000  volts  and  about  15  cycles  per 
second  is  recommended.  It  is  considered  desirable  to  increase  the 
maximum  speed,  according  to  a  previous  estimate,  which  was 
70  km.  per  hour,  to  80  km.,  which  would  reduce  the  time  for  the 
express  trains  between  the  two  towns  by  10  min.  The  locomotives 
would  be  constructed  for  a  maximum  speed  of  90  km.  A  new  time 
plan  has  been  worked  out  in  accordance  with  the  altered  speed,  and 
the  estimate  of  the  consumption  of  energy  is  0,500,000  Kw.-hours 
per  year,  and  the  maximum  load  between  5,300  and  5,000  k\v.  As 
it  would  be  difficult  to  employ  steam  locomotives  as  a  reserve, 
the  power  stations  are  to  be  capable  of  supplying  the  whole  amount 
of  energy  at  any  given  time,  on  the  basis  of  the  full  maximum 
load.  The  railway  will  serve  as  an  experimental  plant,  from 
which  experience  can  be  gained  before  the  other  sections  of  the 
railways  are  taken  in  hand. 

BUBBIA. — A  company  has  been  formed  with  a  capital  of  £168,600 
to  construct  and  work  an  electric  railway  between  the  towns  of 
Kiew  and  Btdwardanitza. 

Negotiations  are  in  hand  with  reference  to  the  construction  of 
about  eight  miles  of  new  electric  tramways  in  the  city  of  Odessa. 


Sweden. — The  electrification  of  the  railway  between  Kiimna 
and  the  Norwegian  frontier  is  now  approaching  completion, 
and  the  first  trial  with  an  electrically- driven  train  has  been 
made.  The  result  of  the  experiment  was  very  satisfactory. 
From  April  1st  it  iB  the  intention  to  run  electrical  passenger  trains 
after  sufficient  experience  has  been  obtained  by  the  running  of 
mineral  trains. 

Germany. — The  crisis  in  the  Bavarian  Cabinet  centres  almost 
entirely  round  the  questions,  whether  the  electrification  of  the  State 
railways  shall  be  delayed,  and  to  what  extent  the  State  shall 
undertake  the  development  of  the  water  powers  for  traction  and 
industrial  purposes.  The  defeat  of  the  Minister  of  Communications 
will  hasten  the  electrification,  and  probably  the  power  scheme  will 
be  run  by  a  company  in  which  the  State  holds  a  majority  of  the 
shares. 

At  the  end  of  1913  there  were  in  Berlin  3,072  horse  cabs,  1,!»62 
driven  by  petrol,  and  475  accumulator  taxicabs. 

Dover. — Tramway  Renewals. — After  an  inspection  of 
the  tramways  permanent  way,  the  borough  surveyor  has  reported 
that  renewals  and  repairs  estimated  to  cost  £3,477  are  required. 
The  general  manager  of  the  tramways,  reporting  on  the  condition 
of  the  cars  and  general  equipment,  suggested  that  the  reserve  fund 
should  be  increased  from  1  to  4  per  cent,  of  the  annual  revenue, 
with  a  view  to  carrying  out  certain  renewals  forthwith. 

Dudley. — Annual    Accounts. — The  abstract   of   the 

Corporation  accounts  issued  this  week  shows  that  on  the  tramway 
account  there  is  a  balance  of  £4,552,  but  in  view  of  the  liabilities 
to  oe  provided  for  on  loan  account,  no  contribution  has  been  made 
towards  the  rates. 

Huddersfield. — The  Corporation  proposes  to  lay  a 
double  line  of  tramways  to  Marsden,  and  the  U.D.C.  is  to  be 
informed  accordingly. 

Glasgow.  —  The  Tramways  Committee  is  considering 
a  suggestion  that  a  tramway  should  be  laid  in  Polmadie  Road  to 
link  up  the  district  with  other  parts  of  the  city. 

Leith, — Portobello  Extension. — The  Tramways  Com- 
mittee is  to  have  another  conference  with  the  Edinburgh 
Town  Council  regarding  the  proposed  extension  of  the  tramways  to 
Portobello. 

Liverpool. — The  Corporation  Tramways  and  Electricity 
Committee  has  decided  to  recommend  the  City  Council  to  place 
£125,000  towards  the  reduction  of  the  rates,  viz.,  £100,000  from 
the  tramways  and  £25,000  from  the  electricity  department.  Last 
year  the  amount  received  from  the  tramways  was  £66,000  and 
from  the  electricity  department  £30,000.  This  is  a  larger 
surplus  than  has  ever  before  been  placed  to  the  reduction  of  the 
rates. 

London. — West  Ham. — The  Tramways  Committee  is 
again  recommending  the  Council  net  to  take  any  action  on  the 
suggestion  that  tramway  tickets  should  be  issued  in  packets  at  a 
discount.  The  tramways  manager  states  that  books  of  tickets,  at 
their  face  value,  have  been  in  force  for  a  number  of  years,  but 
there  has  been  little  or  no  demand  for  them,  while  return  tickets 
have  been  readily  taken  up,  which,  he  thinks,  will  be  of  more 
value  than  discount  tickets. 

London  Ambulance  Service. — The  L.C.C.  has  advised  the 
Metropolitan  Asylums  Board  that  it  will  be  acting  ultra  virtu  in 
giving  effect  to  its  scheme  for  providing  an  ambulance  service.  The 
Ambulance  Committee  of  the  M.A.B.  states  that  it  does  not  know  on 
what  grounds  the  Council  was  advieed  that  the  Board  would  be  acting 
ultra  rires  in  carrying  out  the  scheme,  and  that  this  would  seem  to 
be  a  question  for  the  Board  to  settle  on  the  advice  of  its  own  legal 
advisers.  The  Committee  concluded  that  London  must  now  wait 
for  a  further  indefinite  period  for  a  street  accident  service,  which 
the  Board  was  prepared  to  provide  by  Midsummer  next. 

Manchester. — All-night  Service. — The  Tramways 
Committee  has  decided  to  continue  the  hourly  service  of  tramcars 
during  the  night.  The  chairman  stated  after  the  meeting  that  the 
loss  had  been  less  than  waB  anticipated,  and  so  far  as  he  could  see 
from  the  returns  presented  by  the  general  manager,  the  all-night 
service  had  come  to  stay. 

Newcastle-on-Tyne. — A   B.  of  T.  inquiry  was  held  by 

Colonel  von  Donop  on  January  21st  into  the  collision  between  two 
electric  trains,  which  occurred  at  the  Central  Station  en  the 
0th  inst.  The  driver  of  the  colliding  train  paid  he  drove  the  train 
from  Tynemouth  to  Newcastle,  and  used  the  Westinghonse  brake, 
which  appeared  satisfactory,  at  all  the  intermediate  stations.  The 
destination  signal  indicated  that  he  was  to  run  into  No.  2  platform, 
and  the  platform  signal  indicated  that  there  were  other  vehicles 
at  that  platform.  The  signal  was  passed  at  walking  pace,  and  it 
was  not  until  within  4  yards  of  the  stationary  coaches  that  he 
realised  he  would  be  unable  to  avert  a  collision,  which,  however, 
was  very  slight.  He  attributed  the  mishap  to  the  greasy  con- 
dition of  the  rails.  The  guard,  a  platform  foreman  and  a  signal- 
man, corroborated  the  evidence  of  the  driver.  Examiner  <..  Smith 
stated  that  he  examined  the  colliding  carriage,  and  found  the 
brakes  in  perfect  order. 

Preston.  —  Owners  and  occupiers  of  property  in 
Adelphi  Street  and  Plunginton  Street  have  petitioned  the  Corpora- 
tion protesting  against  the  Adelphi  Street  tramway  extension  for 
which  the  Corporation  is  seeking  powers.  It  is  submitted  that  the 
proposed  extension  is  not  required,  and  that  the  streets  are  too 
narrow. 
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|{aw(nisf;tll. —  Halfpenw  Kahi's. —  The  T.O.  hai 
butornoted  the  tramways  engineer  to  obtain  Information  Prom  other 
townH  whero  halfpenny  fares  are  in  operation  with  a  view  to 
adopting  tho  same,  if  practicable,  on  cortain  of  its  router, 

Itochdale.     A    proposal    is    before   the   T.O.  for    the 

erection  of  new  depdts  in  connection  with  the  tramways  depart- 
ment.  The  general  manager  status  that  10  or  a  dozen  oars  Dave 
to  remain  in  the  open  during1  tho  night  with  tho  result  that  they 
rapidly  deteriorate. 

South  Shields.— The  Tramway  Committee  lias  recom- 
mended the  Council  to  adopt  a  system  of  electric  motor-'biiMs  to 
link  up  the  town  with  the  outlying  districts. 

I  .S.A. — It  is  expected  that  all  local  trains  between 
Broad  Street  Station  (Philadelphia)  and  Paoli  and  Chestnut  Hill 
will  be  operated  electrically  before  the  end  of  the  year.  It  is 
estimated  that  3,760  k\v.,  at  25  per  cent,  load  factor,  will  be 
required  to  operate  the  service,  and  the  Pennsylvania  It.K.  Co.  has 
contracted  with  the  Philadelphia  Electric  Co.  to  supply  the  power 
for  five  years.  The  complete  electrification  embraces  32  miles  of 
suburban  lines. 

It  is  stated  that  the  extension  of  the  electric  lines  of  the  New 
York-New  Haven  Railway  will  be  on  a  three-wire  system,  with 
32,000  volts  between  adjacent  trolley  wires,  and  a  common  track 
neutral  ;  this  will  give  the  same  operating  pressure  (11,000  volts) 
as  now  employed,  but  it  is  hoped  to  largely  reduce  the  rail  return 
current,  saving  distribution  losses  and  reducing  magnetic  disturb- 
ance to  adjacent  telegraph  systems. 

According  to  a  recent  estimate,  there  is  now  2,188  electric 
motor-cars — both  pleasure  and  industrial — in  service  in  the 
New  York  district.  The  New  York  Edison  Co.  is  supplying 
current  for  the  charging  of  1,300  vehicles,  the  consumption  for 
1913  being  estimated  at  S,000,000  KW.-hours. 

Electric  'Buses. — A  company  has  been  formed  to  start  a 
service  of  electric  motor-'buses  in  New  York.  The  vehicles  to  be 
employed  are  of  the  single-deck  type,  with  accommodation  for  32 
passengers,  all  facing  forward.  Four  motors  are  employed,  one  for 
each  road  wheel,  while  the  battery  is  slung  below  the  chassis,  and 
occupies  practically  all  the  space  between  the  wheels. 

Edison-Ford  "Electric" — It  is  reported  from  the  United 
States  that  Mr.  T.  A.  Edison,  in  conjunction  with  Mr.  Henry  Ford, 
head  of  the  Ford  Motor  Co.,  of  Detroit,  is  bringing  out  an  Edison- 
Ford  light  electric  car.  The  new  vehicle,  which  is  expected  to 
take  as  prominent  a  position  in  the  motoring  world  as  has  the 
Ford  petrol  car,  will  be  able  to  cover  a  distance  of  50  miles,  at  a 
speed  of  25  miles  per  hour,  on  one  charge  of  the  battery,  and  7."> 
miles  at  15  miles  per  hour.  According  to  the  Electrical  World, 
the  new  Ford  electric  will  be  bujlt  in  a  special  factory,  and  will 
weigh  1,100  lb.,  including  a  405  lb.  battery  equipment.  An 
experimental  car  iu  now  in  use  in  Detroit,  and  the  price  is  to  be 
less  than  J?  1,000,  and  possibly  as  low  as  §600. 


TELEGRAPH  and  TELEPHONE  NOTES. 


India. — The  erection  of  wireless  stations  in  Madras, 
Secunderabad,  Peshawar  and  Quetta  is  proceeding  rapidly.  Lahore, 
Nagpur,  Karachi  and  Bombay  have  already  been  provided  with 
such  stations  (each  with  a  range  of  some  600  miles),  and  the  last 
two  are  now  available  for  communication  with  ships  at  sea.  All 
the  leading  steamship  lines  plying  to  Indian,  Burmese  and  Ceylon 
ports  have  fitted  their  passenger  steamers  with  wireless  apparatus. 
A  recent  application  from  the  leading  shipping  firms  has  resulted 
in  the  opening  for  work  by  night,  as  well  as  by  day,  of  the  stations 
at  Karachi,  Calcutta,  Diamond  Harbour,  Mergui  and  Cape  Victoria 
(the  southern  extremity  of  Burma).  With  the  opening  up  of  the 
Madras  station  (and  there  is  one  at  Colombo),  practically  the 
whole  area  of  the  Bay  will  be  within  range  of  some  wireless  coast 
station. 

Submarine     Telegraphy.  —  At    a    sitting    of    the 

Dominion's  Royal  Commission  last  week,  Mr.  F.  C.  Crawford,  chief 
of  the  submarine  cable-laying  department,  and  Mr.  Rollo  Apple- 
yard,  chief  of  the  submarine  core-manufacturing  department  of 
the  Silvertown  works,  gave  evidence  that  during  recent  yeaTs  the 
speed  of  transmission  had  increased  by  50  per  cent,  or  more,  and 
accuracy  had  been  improved.  The  cost  of  a  modern  Atlantic  cable 
to  give  a  speed  of  40  words  a  minute  would  be  about  £500,000. 
Mr.  Appleyard  said  there  was  no  prospect  of  a  reduction  in  the  cost 
of  construction  and  working  of  cables.  The  advent  of  wireless 
telegraphy  had  in  no  way  diminished  the  activities  of  the  cable 
companies — quite  the  contrary.  He  had  no  fear  whatever  of  the 
competition  of  wireless  with  submarine  cables  ;  it  would  be  a 
feeder  rather  than  a  competitor.  He  did  not  see  how  wireless 
could  ever  become  a  secret  system.  The  Empire  Press  Union  foi- 
warded  to  the  Commission  a  communication  urging  that  the  laying 
of  a  State-owned  cable  across  the  Atlantic  was  an  Imperial 
necessity  for  the  interchange  of  news  through  the  medium  of  the. 
Press.  > 


CONTRACTS  OPEN  and  CLOSED. 

OPKN. 

Australia.— Sydnkv  (Xi.v,  Ski  mi  Walks) — March 
18th.  I'or  the  Pott  muter  General.  Seven  antometio  switchboards. 
Sohednle  No.  179.    See  "Official  Nntioes"  to 

Karen   2nd.    Sydney    Eatbonr  Trwt,     OircnJar  Quay,    Three. 

electrically-operated   hi  mi-portal   travelling 

l,  2  and  3,  VVoolloomooloo  liny.     Partionlan   f rfjin    Engineer-in. 

Ohiel  of  the  Trust. 

March  2.">th.     \  S.W,    Railways    anil  Trimwnj       |)i|j«r 
livo    1.000-kw.   sub-station    units  to  specification   No.    121.     Par- 
ticulars   at     Electrical    Engineer's    Office,    61,    llu.it>  r 
Nj'dney.     Tenders. 

ADELAIDB. — February  11th.     P.M.O.     50  cable  terminal 
"  Official  Notices"  January  9th. 

Melbourne.— February  17tb.  P.M. G.  Cable  boxes.  See 

Notices"  January  0th. 

February  1  Kth.  1,690  opalescent  arc  lamp  globes  for  City 
Council.      See     "  Official  Notices  "  January  23rd. 

April  7th.  P.M. (J.  Accumulator  batteries  (Tudor)  for  radio- 
telegraph stations.    See  "  Official  Notices"  to-day. 

April  7th.  For  the  Posl master-General.  Relays,  non-polarised, 
Stores  Schedule  996.     See  "  Official  Notices  "  to-day. 

Hobart.— March  2nd.  For  the  Postmaster-General.  Tele- 
phones, common  battery,  wall  pattern,  and  table  pattern, 
Schedule  T  104.    See  "Official  Notices"  January  K.th. 

Aberdare. — January  31st.  Corporation.  Four  double- 
deck  tramcars.     See  "Official  Notices"  January  ltlth. 

Ballyeonnell  (Co.  Cavan). — February  14th.  Hori- 
zontal gas  engine  and  suction  plant ;  18-kw.  dynamo  and  motor 
dynamo  ;  storage  battery  and  accessories  ;  switchboard  and  con- 
nections ;  overhead  mains  and  street  lamps,  for  Ballyeonnell 
Electric  Light  and  Power  Co.     See  "  Official  Notices  "  to-day. 

Belfast. — February  23rd.  Corporation.  12  months' 
supply  of  stores  for  Tramways  and  Electricity  Committee.  See 
"  Official  Notices  "  to-day. 

Belgium. — February  l(!th.  The  authorities  of  the 
Fonderie  Royale  des  Canons,  in  Liege  (80,  Quai  Saint-Leonard),  are 
inviting  tenders  for  the  supply  of  two  pemi-fixed  steam  engines  for 
the  electric  lighting  station  at  the  Beverloo  Camp. 

The  municipal  authorities  of  Ghent  have  this  week  invited 
tenders  for  the  supply  of  the  electricity  meters  required  in  that 
town  during  a  period  of  three  years. 

Birmingham. — February  11th.     Electrical  stores  for  a 

year,  for  the  Birmingham,  Tame  and  Rea  District  Drainage  Board. 
Mr.  J.  D.  Watson,  engineer,  Tyburn,  Birmingham. 

Blackburn. — February  14th.  Corporation.  Twelve 
months'  supply  of  stores  for  Electricity  Department.  Specification 
(deposit  3s.  per  section)  from  Mr.  P.  P.  Wheelwright,, Corporation 
Electricity  Works.    See  "  Official  Notices"  to-day. 

Bosnia, — The  municipal  authorities  of  Oorazda,  in 
Western  Bosnia,  are  about  to  invite  tenders  for  the  electric  lighting 
of  the  town. 

Bradford. — February  19th.  Corporation.  Cooling 
towers  and  induced  draught  plant.     See  "  Official  Notices  "  to-day. 

Bristol. — February  12tb.  Corporation.  12  months' 
supply  of  electrical  stores.     See  "  Official  Not'ces"  to-day. 

Cape   Colony. — February  28th.     The   municipality  of 

Paarl,  Cape  Province,  invites  tenders  for  the  installation  of 
generating  plant  by  water  power.  Plans  and  specifications  from 
the  Town  Clerk,  Municipal  Office,  Paarl,  or  from  the  consulting 
engineer,  Mr.  Thomas  Stewart,  St.  George's  Chambers,  Cape  Town, 
(two  guineas).    Tenders  to  Town  Clerk. 

Cheltenham. — January  31st.  Corporation.  Twelve 
months'  supply  of  electric  light  fittiugs,  and  other  store?. 
Particulars  from  Mr.  J.  S.  Pickering,  Borough  Engineer,  Municipal 
Offices. 

Chesterfield. — February  :ith.  Overhauling  and  renew- 
ing telephones  at  Penmore  Hospital,  for  the  Chesterfield  Joint 
Hospital  Committee.  J.  Middleton,  Law  Clerk,  24,  Cluman  (.ate, 
Chesterfield. 

Colchester. — February  7th.  Electrical  fittings  for  light- 
ing, electrical  equipment  for  cars,  overhead  equipment,  car  fitting, 
&c,  for  the  T.O,  for  a  year.  Mr.  R.  C.  Bullougb,  general  manager 
and  engineer  of  the  tramways,  Magdalen  Street. 

Croydon. — February   16th.     Corporation.     12  months' 
supply  of  stores  for  electricity  department.     See  "  Official  Noi 
to-day. 

Dundee.— January  30th.  Corporation,  (a)  5,000-KW. 
steam  turbine  and  alternator  ;  (J)  condensing  plant  :  (. )  750-KW. 
rotary  converter,  with  transformer.  See  "Official Notices'"  Jan. 2nd. 

Germany. — February  4th.  The  State  Canal  authorities 
at  Minden,  Westphalia,  aie  inviting  tenders  for  the  supply  and 
erection  of  a  20-ton  electrically-operated  rotating  crare. 
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Greenock. — February  lltb.  Harbour  Trust.  150-ton 
electric  crane.  Specification,  kc  (deposit  £1),  from  Engineer's 
Office,  Municiral  Buildings. 

Halifax. —  February  16th.  Corporation.  Stores  and 
materials  for  the  electricity  department.  See  '"  Official  Notices" 
January  23rd. 

Hammersmith. — February  Ith.  Corporation.  Stores 
for  the  electricity  department.    See  "  Official  Notices  "  January  23rd. 

Hornsey. — February  24th.  Corporation.  Electricity 
meters,  cables,  cable  stores,  &o.     See  "Official  Notices"  today. 

Huddersfield. —  Corporation  Tramweys.  Tramway- 
men's  uniforms.  Tramway  Manager's  Office,  Northumberland 
Street,  Huddersfield. 

Hyde. — February  4th.  Corporation.  Electric  light 
installation  for  the  Public  Hall,  police  and  other  buildings.  Speci- 
fications from  Mr.  J.  H.  Fletcher,  architect,  15.  Clarendon  Place, 
Hyde. 

Ipswich.  —  January  31st.  Corporation.  Alternator, 
transformers,  switchboard  and  rotary  converters.  See  "  Official 
Notices  "  January  2nd. 

Italy.—  Savonw. — February  10th.     Tenders  are  invited 

for  the  supply  by  foreign  firms  of  a  centrifugal  fan,  with  electric 
motor,  and  other  machine  tools  (air  compressor,  boring  and  polish- 
ing machines,  kc),  for  the  locomotive  shops  at  Savona  and  Rimini. 
Particulars  from  the  Direzione-Generale,  Ferrovie  della  Stato,  at 
the  places  named,  or  at  Rome. 

Keiffhley. —  February  7th.  Electrician's  work  for  a 
year,  for  the  Keighley  and  Bingley  Joint  Hospital  Board.  Mr. 
J.  N.  Clarkson,  clerk,  North  Street,  Ke'ghley. 

Leeds. — February  21st.  Corporation.  Twelve  months' 
supply  of  coal  and  other  stores,  including  a  number  of  electrical 
items.     See"Official  Notices"  January  23rd. 

Liverpool. — February  12th.  Corporation.  About  100 
standard  traction  40  h.p.  double-motor  equipments.  Mr.  C.  W. 
Malltns,  general  manager,  Corporation  tramways. 

London. — L.C.C. — January  30th.  Metropolitan  Water 
Board.  Twelve  months'  supply  of  electric  lampp,  wire  and  acces- 
sories, ko.     Clerk  of  the  B(  ard,  Savoy  Court,  Strand. 

February  17th.  Installation  at  County  Secondary  School,  Hilly 
Fields,  Brockley,  S.E.  (223  points,  312  lights).  See  "Official 
Notices"  today. 

Bebmosdsey. — February  5th.  Corporation.  Stores  for  the  elec- 
tricity department.     See  "Official  Notices"  January  23rd. 

St.  Mabylebone. — February  11th.  Corporation.  Underground 
cables,  house  cables,  flexible  cords,  rubber  goods,  box  compound  and 
insulating  materials,  &c.     See  "  Official  Notices  "  January  9tb. 

Hackney. — Corporation.  12  month*'  supply  of  coal  for  the 
Electricity  Committee.     The  Engineer,  Electricity  Works. 

Islington. — February  25th.  Natural  draught  cooling  tower  and 
pipework  for  Lighting  Committee.    See  "  Official  Notice*"  today. 

Manchester. — February  17th.  Corporation.  Twelve 
months'  supply  of  stores  for  Tramways  Committee.  See  '  Official 
Notices"  tc-day. 

Newport. — February  K'.tb.  Corporation.  12  months' 
supply  of  stores,  for  electricity  and  tramways  department.  See 
"  Official  Notices"  to-day. 

\ew  /calami. — March  2<;th.  The  Dominion  Portland 
Cement  Co.,  Ltd. —  Hydro-electric  plant,  Wairua  Falls. — Section  1  : 
Iljdrauh'cequipment.including  turbines(l,500  HP.  each),  governors, 
penstocks,  valves,  A;o.  Section  2  :  Generators  (l',000  kw.  each), 
exciters,  automatic  regulators,  i:c.  Specifii  ations  (£2  2s.)  from 
S.  Irwin  Croekes,  consulting  engineer,  Auckland. —  Tenders, 

Portsmouth.— February  17th.  Corporation.  Twelve 
months'  supply  of  stores  for  the  Tramways  Committee.  See 
"  Official  Notices  "  to-day. 

Notway. —  February  (ith.  Norwegian  State  Telegraph 
Department.  2(i5,C0O  insulators.  Local  representation.  Parti- 
culars from  Tekniske  Avdeling',  Telegrafstyrelsen,  Hasselgaarden, 
Christiania       Hoard  of  Trait  Journal. 

Pontypridd.— February  nth.  Corporation.  Stores  and 
materials  for  the  electric  light  and  tramway  department.  See 
1  Official  Notices  "  January  23rd. 

Ithondda. —  February  17th.  U.D.C.  Consumers' elec- 
tric supply  meters  for  the  Gas  and  Water  Committee.  See  "  Official 
Notices  "  to-day. 

Spain. —  February  7th.  Tenders  are  being  invited  by 
the  municipal  authorities  of  Petin  (Province  of  Orense)  for  the 
concession  for  the  electric  lighting  of  the  town  during  a  period  of 

|  •  ~rs. 


Stalybridge. — The  engineer  to  the  Stalybridge,  Hyde, 
Mossley  ard  Dukinfield  Joint  Tramways  Board  (Mr.  R.  Black  more) 
has  been  instructed  to  obtain  tenders  for  the  supply  of  a  1,500- kw. 
plant. 

!>  lit  liicld, — February     3rd.       Corporation.  Contract 

No    111.      Structural   steelwork   for  carrying  coal  shoots,    coal 

bunkers  and  railway  sidings  over  same  at  Neepeend.  See  "Official 
Notices"  January  10th. 

Turkey  in  Asia. — March  14th.  Forty  years'  electric 
lighting  concession  for  Trebizcnd  municipality.  Population  50  000 
to  60,000;  12  miles  of  street  lighting.  Houses  mostly  occupied  by 
poorer  classes.  Water  power  (Deijmen  River)  available.  An 
English  translation  of  the  conditions  may  be  seen  at  the  Board  of 
Trade  Commercial  Intelligence  Department  in  London. 

West  Ham. — February  6th.  Corporation.  Stores  for 
the  electricity  department.    See  li  Official  Notices  "  January  23rd. 


CLOSED. 

Admiralty. — Messrs.  Johnson  &  Phillips,  Ltd.,  have  in 
course  of  erection  for  the  Admiralty,  switchboard,  battery,  and 
booster  and  cables  to  its  special  requirements,  in  connection  with 
the  supply  of  light  and  power  to  the  aviation  schools  and  factories 
at  Eaetchurch. 

Australia. — The  following  tenders  have  been  accepted 
by  the  P.M.G.'s  department : — 
N.S.W.— 
250  telcphene meters,  £1  la.  9d.  each.— Western  Electric  Co.  (Aug.),  Ltd. 
4,500  three-steel  conductor  cords,  10ft.  long,  Is.  ll'4d.  each.—  Lnwrtrce 
and  Hanson  Eleo.  Co.,  Ltd. 

Queensland. — 

fi.OOO  dry-cells,  2s.  9d.  each.— Brisbane  Electrical  Co. 
Westebn  Australia. — 

Conduit  Bteel,  couplings,  elbows,  tees,  saddles,  clips  and  ebonite  bushes.— 

W.  G.  Watson  &  Co.,  Ltd. 
20  tons  b.d.  oopper  wire,  2001b.  per  mile,  £86  per  ton.— Gibbs,  Bright 

and  Co. 

VlCTOBIAN  WOBKS  DEPARTMENT. — 
Storage  battery  at  Hospital  for  Insane,  Merit  Park,  £'. 56.— Sutherland  and 
Ashman. 

Nunawading.— Shire  Council. 

High  and  low-tension  switches  and  testing  seta,  £153.—  Noyes  Bros.  (Melb.) 

Pty.,  Ltd. 
High  and  low-teneion   inrulators  and  pins,    £153.— Warburton,    Frankl 

(Melb.)  Pty.,  Ltd. 
H.T.  watt-meter,   testing  set,  meters  and  fuses,  £343.— Australian  Metal 

Co.,  Ltd. 
Transformers,  £245.— Union  Electrio  Co.  (Aus.),  Ltd. 

—  Australian  Mining  Standard. 

Barnes    (Surrey).  —  The    U.D.C.   has    accepted  the 

tender  of  Messrs.  Green  &  Sons,  of  Hammersmith,  W.,  for  in- 
stalling the  E.L.  on  the  staircase  of  Castelnau  Mansions  and 
Castelnau  Gardens. 

Belgium. — Five  German  and  one  Belgium  concern 
submitted  tenders  last  week  to  the  Belgian  Post  and  Telegraph 
Authorities  in  Brussels  for  the  supply  and  laying  of  a  quantity  of 
telephone  cables  in  the  Liege  district,  the  lowest  effer  being  that 
of  Messrs.  Felten  &  Guilleaume,  of  Mulheim-am-Rhein. 

troy  don. — The  tender  of  Messrs.  Cory  &  Sons,  Ltd., 
has  been  accepted  by  Croydon  T.C.,  for  the  supply  of  5,000  tons  of 
Murfield  washed  pea  nuts,  at  16d.  5d.  per  ton. 

Dover. — The  following  tenders  have  been  received  by 
the  T.C.  for  tramway  rails  and  fishplates  : — 


Hadfleld's  Steel  Co.,  Ltd.  . . 
Lorain  Bteel  Co.,  Ltd. 
Dick,  Kerr  &  Co.,  Ltd.  (50  tons) 
„        „         „  (lOOtoni.) 


Rails,  Fishplates, 

per  ton.  per  ton. 
£10    7    6 

7    9    0  £9    0    0 

7    8    °'  9    6    9 

7    0    0)  °    * 


The  offer  of  Messrs.  Dick,  Kerr  4:  Co.,  Ltd.,  is  recommended  for 
50  tons  of  rails  and  the  requisite  supply  of  fishplates.  The  tender 
of  the  City  Tailoring  Co.  has  also  been  accepted,  at  £104,  for  the 
supply  of  uniform  clothing  to  the  tramways  department. 

Harrogate. — The  T.C.  has  accepted  the  tender  of  the 

Chloride  Electrical  Storage  Co.  for  the  repair  of  the  battery  at  the 
Royal  BathB,  and  also  for  the  supply  of  a  new  storage  battery. 

Huddersfield, — The  Electricity  Committee  has  accepted 
the  tender  of  the  British  WeBtinghouee  Electric  and  Manufacturing 
Co.  for  condensing  plant. 

Leicester, — The  T.C.  has  accepted  the  tender  of  Messrs. 
Siemens  Bros.  Dynamo  Works,  Ltd.,  for  a  turbo-alternator,  at 
£11,352;  that  of  the  Brush  Electrical  Engineering  Co.,  Ltd.,  for 
10  canopy-top  tramcar  bodies,  at  £3,842  ;  and  that  of  Messrs. 
Dick,  Kerr  &  Co.,  Ltd.,  for  the  electrical  equipment  and  tracks  for 
the  cars,  at  £3,846. 

Post  Office. — Messrs.  Johnson  &  Phillips  have  in  course 
of  erection,  for  II. M.  Post  Office  Telegraphs,  a  complete  electrical 
equipment  for  the  wireless  telegraph  station,  Valencia,  Co.  Kerry, 
Ireland,  one  of  the  largest  coast  stations  installed  by  the  Port 
Office. 
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THE    LLOYD    ELECTRIC    VEHICLE. 


Tiikui  •  ■  1 1  the  courtesy  of  Messrs.  Mossay  it  Co.,  Ltd.,  of 

Westminster,   we    were    recently   enabled    to   make   a  brief 

trial  of  the  capabilities  of  a  2.',-ton  Lloyd 

electric  vehicle,  which  is  representative 

of  a  type  which   has   found  particular 

favour  on   the  Continent,  being    largely 

used  by  the  (ierman  and   other    Postal 

authorities,  municipalities,  hospitals,  and 

for     heavy     industrial     purposes,     and 

passenger  vehicles.      The  constructional 

features  embodied  in  these  vehicles  are 

the    result    of     a     good     many    years' 

experience,  and  arc  of  particular  interest 

in  view  of  the  attention  given  to  detail. 

The  method  of  driving  is  worth  noting. 
Two  high-speed  totally-enclosed  com- 
pound-wound motors  are  geared  to  the 
front  wheels,  the  motors  being  bolted  to 
the  front  axle  in  such  a  manner  that  the 
pivot  about  which  the  wheels  turn  when 
steering  lies  vertically  over  the  point 
of  contact  between  the  wheels  and  the 
road,  and  as  a  consequence  shocks 
between  the  wheels  and  the  road  are 
not  transmitted  to  the  steering  wheel, 
and  the  steering  is  surprisingly  easy. 
Moreover,  in  case  of  need,  the  car  can 
be  driven  by  one  motor  alone  without 
effect  on  the  steering. 

Removable  end 
shields  are  pro- 
vided at  the  corn- 
ea u  t  a  t  o  r  ends 
of  the  moiors  ; 
the  armatures  run 
in  ball  bearings, 
and  thrust  bearings 
are  provided  to 
take  the  horizontal 
pressure  on  the 
pinion,  which  is 
provided  with  spiral 
teeth. 

The  gears  are  of 
nickel  steel,  and 
run  in  aluminium 
dust-proof  casings, 
and  strong  ball 
bearings  are  fitted 
to  all  the  road 
wheels. 


Tudor  batteries  of   10  celli   for  light  and  80  cells  for 

heavy    vehicles,   are    fitted,   being  in  the  ordinary  way  slang 


ton  Lloyd  Electric  Truck. 


2!-ton  Chassis;  View  of  Wiring  between  Controllers  and  Motors. 

Covers  of  one  disconnecting  l>ox  and  auxiliary  controller  removed. 


2-1-ton  Chassis,  showing  Geared  Front-Drive  Motors,  Controller,  4c. 


under  the  chassis 
by  means  of  hooks  ; 
a  small  winch  is 
provided  for  hoist- 
ing the  battery  into 
position  from  a 
trolley,  which  can 
be  run  under  the 
chassis.  A  change 
of  battery  can  be 
made  in  four 
minutes. 

The  controller  is 
interesting,  the 
drum  being  hollow 
and  mounted  co- 
axially  with  and 
enclosing  the  steer- 
ing pillar,  with  the 
controller  handle 
mounted  con  cvii  trie  illy  above  the  steering 
wheel. 

Normally,  the  controller  is  provided 
with  an  "off"  position,  five  forward 
running  positions,  one  reverse  and  one 
brake  position.  It  is  possible  to  inspect 
the  drum  contacts  by  slipping  off  the 
metal  cover,  which  is  slightly  conical, 
and  makes  a  watertight  joint  when  on  its 
seating. 

The  starting  resistances  and  a  small 
drum  controlling  them  are  situated  under 
the  driving  seat,  and  the  switching  is 
effected  by  the  left  pedal ;  with  this  drum 
four  resistance  steps  can  be  inserted  in 
each  position  of  the  main  controllei  by 
allowing  the  pedal  to  rise  slowly,  and  the 
current  may  be  interrupted  on  each  step 
of  the  main  controller  by  pressing  the 
pedal  right  down. 

"When  driving  the  car,  the  pedal  is 
used  to  cut  oil'  the  current  before  each 
motion  of  the  main  controller,  and  sub- 
sequently to  introduce  the  four  resistance 
steps,  so  that  no  sparking  takes  place  on 
the  main  controller,  and  the  insertion  of 
the  resistance  steps  causes  the  passage 
F 
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from   stop   to  step  of  the  main  controller  to  be  extremely 
gradual  and  free  from  current  rushes. 

Thus  controller  wear  is  practically  confined  to  the  small 


with  the    makers,  can  be  maintained  on   a   mileage  basis. 

Tire  wear  is  much  reduced,  owing  to  the  easier  running 

and    starting    conditions,   and    many    tire    manufacturers 


Front  Wheel,  showing  Spur  Gearing. 

resistance  controller,  and  maintenance  in  this  direction  is  a 
minor  item  of  expense. 

The  wiring  is  simply  arranged  under  the  driver's   foot- 


Steering-Control  Pillar,  showing  Controller  Cover  Removed 


Motor  with  Pinion  and  Front-Wheel  Hdb,  Lloyd  Electric 
Vehicle. 


are  prepared  to  guarantee  20  per  cent,  greater  mileage  than 
their  normal  figure  for  tires  on  electric  vehicles. 

Accident  risk  is  low,  because  such  vehicles  are  particularly 
easy  to  handle  in  traffic,  and  for  obvious  reasons  fire  risk  is 
a  negligible  quantity. 

Experience  shows  that  running  costs  do  not  vary  to  any 
great  extent  over  a  period  of  years,  and  that  10  per  cent,  is  a 

safe  rate  of  depreciation. 
A  large  Continental 
cab  company  has  been 
using     Lloyd    electric 
vehicles  for  seven  years, 
and  the  best  testimonial 
to  their  efficiency  in  ser- 
vice is  the  fact  that  they 
have  increased  in  num- 
ber during  that  period 
from  25  to  115  ;  it  is 
further  found  that  such 
vehicles    can    be    used 
350  days  a  year,  which 
is  in  great  contrast  to  the 
usual    experience    with 
petrol-driven  vehicles. 
We  may  add,  in  conclu- 
sion, that  our  illustrations  show  the  essential  features  of  the 
Lloyd  vehicles,  of  which  some  700  have  been  put  into  service, 
mainly  in  Germany,  for  both  goods  and  passenger  transport. 


board,   the    controller   and   motor  leads  being  coupled   in 
distributing    boxes,    which    give    every    facility    for    dis- 
connection, and    owing    to    standardisation   of   nuts,    &c, 
involves  the  use  of  a  minimum  of  tools. 
A  pedestal  in  front  of   the   driver  carries 
a    combined    volt    and  ammeter,   also  a 
contact  plug,  the  removal  of   which  by 
the  driver  disconnects  the  motor  circuits  ; 
the   plug  can  be  used  for  charging  the 
battery  without  removing  the  latter  from 
the   vehicle.     Electrical  braking  is  pro- 
vided   on    the    front    wheels     and    two 
mechanical  brakes  on  the  rear  wheels. 

A  feature  of  the  Lloyd  vehicle  is  its 
front  driving,  and  the  high  efficiency  of 
the  motors  employed,  which  it  will  be 
noticed,  arc  geared  down  (about  10  to  1) 
on  to  the  wheels. 

'I  he  electric  vehicle  uses  one  of  the 
cheapest  forms  of  power  obtainable,  and 
in  other  ways  it  lends  itself  to  cheap 
operating  rosts,  viz.,  the  maintenance  of  the 
electric  equipment  is  confined  to  replace- 
ment of  controller  fingers,  ball-bearings, 
brake  linings,  Ac,  truing  up  arma- 
tures ;  and  the  battery,  by  arrangement  Lloyd  Electric  Vehicles  Supplied  to  German  Post  Offich. 
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ELECTRIC  DRIVING  AT  THE  CLEMENT  TALBOT  WORKS. 


Amoncst  the  numerous  electrically-driven  engint  ering  works 
In  this  country,  the  well-known  Olement-Talbot  motor-car 
nuiks  at  Shepherd's  Bush,  W.,  is  an  excellent  example  of  its 
class.  The  works  were  started  about  10  years  ago,  an<l 
designed,  in  the  first  instance,  for  electric  driving  from  a 
works  power  station,  and  the  arrange- 
ments then  adopted  represent  the  best 
practice  for  a  works  of  this  character  at 
the  present  day. 

The  power  station  and  offices  are 
situated  in  a  building  separate  from  the 
works  proper,  the  power  station  forming 
one  wing  adjoining  the  handsome  entrance 
hall,  from  which  it  is  visible  through 
large  windows,  while  the  office  block 
adjoins  the  entrance  hall  on  the  opposite 
side.  Originally  the  works  power  plant 
consisted  of  vertical  gas  engine-driven 
generators  working  in  conjunction  with 
a  Mond  gas  plant,  but  some  three  years 
ago  this  equipment  was  displaced  in 
favour  of  Diesel  engines. 

At  the  present  time  four  200-b.h.p. 
four-cylinder  Diesel  engines,  by  Messrs. 
Mirrless,  Dickerton  &  Day,  driving 
185-EW.,  110-volt  E.O.C.  direct-current 
generators  are  installed  in  the  engine 
room,  in  conjunction  with  a  switch- 
board, supplied  by  the  Adnil  Electric  Co., 
consisting  of  15  marble  panels,  four  pairs 
for  generator  control,  six  feeder  panels 
and  one  for  controlling  a  small  gas 
engine  -  driven  generator  and  a  bat- 
tery, either  of  which  are  available  for  office  lighting  or 
lighting  pilot  lamps  in  the  works  when  the  main  plant  is 
shut  down. 

The  battery  is  of  the  Tudor  type,   having  a  capacity  of 
100  amperes  for  ten  hours,  and  is  operated  in  conjunction 


A  25-ton  fuel-oil  storage  ban!    it  provided,  from  which  the 
oil  is  pumped  to  two  200-gallon  "ready  n  for  the 

immediate  supply  of  the  engines;    the  same  oil  is  used  for 

Bring   the    heating    boiler    for    the    office   building   and    for 

furnace  beating  in  the  works. 


General  View  op  the  Engine  Room,  Clement-Talbot  Works. 


with  an  Adnil  booster  giving  a  boost  of  from  5  to  55  volts. 
A  special  charging  board  for  car  ignition  cells  is  provided 
in  the  battery  room,  where  any  work  of  this  character  re- 
quired in  connection  with  the  firm's  products  is  carried  out. 


Main  Switchboard,  Diesel  Engines  and  Generators,  Clement-Talbot  Works. 


As  day  and  night  work  is  the  rule  in  these  works,  the 
generating  plant  operates  under  very  advantageous  condi- 
tions, and  the  average  load  factor  last  year  was,  roughly, 
50  percent.  ;  the  output  during  the  same  period  was  651,900 
units,  as  compared  with   444,800  units  the  year  before,  and 

the  generating  cost 
(labour,  fuel  and  lubri- 
cating oil,  repairs,  Arc.) 
amounted  to  '442d.  per 
unit,  a  figure  which 
shows  a  substantial 
saving  on  that  of  the 
gas  engine  plant  origin- 
ally in  use. 

There  are,  in  all, 
some  50  motors  in  use 
in  the  works,  totalling 
approximately  610  H.P., 
as  well  as  14<>  semi- 
enclosed  arc  lamps  and 
a  number  of  incan- 
descent lamps  for  light- 
ing purposes,  a  usual 
peak  load  amounting 
to  3,500  amperes.  It 
may  be  mentioned  here 
that  the  motor  equip- 
ment throughout  has 
been  supplied  by  the 
Adnil  Electric  Co.,  the 
arrangement  of  motor 
drive  now  in  use  being 
practically  the  same 
as  that  originally 
adopted  by  the  firm's 
engineer  at  the 
suggestion  of  Mr. 
R.  A.  Marples,  of  the 
Adnil  Co. 
The  machine  tool  equipment  of  the  works  consisting  of 
numerous  small  machines,  largely  of  the  automatic  type  and 
adapted  for  repetition  work,  the  group  driving  arrangement 
was  naturally  adopted  ;  the  various  tools  are  grouped  on  to 
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cross  shafting,  each  length  of  which  is  centrally  driven  by 
a  motor,  or  if  dealing  with  a  heavy  load,  two  motors  arc 
used,  the  shafting  being  split  in  the  centre. 

The  motors  are  standard  20  and  40  H.P.  machines  running 
at,  approximately,  1,000  B.PJI.,  and  driving  through  belt- 
ing on  to  the  shafting  which  runs  at  from  100  to  235  R.P.M. 

The   shafting  motors   are  carried  in   cradles  suspended 


As  previously  mentioned,  an  annealing  and  hardening 
furnace  is  in  use,  fired  with  similar  oil  fuel  to  that  required 
for  the  Diesel  engine  plant;  this  type  of  furnace  is  much 
more    flexible,    as    regards   temperature,    than  the   usual 


View  in  Platinc;  Shop. 

from  the  roof  girders  at  about  shafting  level,  and  are  con- 
trolled from  the  floor,  through  starting  and  main  switches 
on  opposite  poles,  attached  to  the  nearest  stanchion  ;  a  shunt 
ammeter  is  provided  for  each  motor. 

The  various  feeders  from  the  main  switchboard  are  laid 
in  a  special  duct  running  centrally  through  the  works  and 
practically  underneath  the  shafting  motors  ;  one  main 
feeder  supplies  each  shop  through  an  ironclad  distribution 
box,  which  is  fitted  with  switch  fuses  and  from  which  pairs 


Differential  Testing  Cabinets,  &o. 

gas-fired  furnace.  This,  and  the  muffle  furnaces,  are 
coupled  to  a  recording  and  indicating  pyrometer,  so 
arranged  that  a  record  of  the  temperatures  of  any  three 
of  the  10  pyrometer  couples  can  be  obtained,  or  by  means 
of  a  selector  switch  a  temperature  reading  of  any  particular 
couple  can  be  obtained  on  an  extra  scale. 

For  the  purpose  of  engine-testing,  a  50-h.p.  electric 
dynamometer  by  Hilare  Huguet  is  installed  as  well  as 
Froude  water  brakes.     A  special  plant  is  required  for  the 


Sin<;lk  MoTOh  DRIVES.  DornLi:  Motor  DfilVS. 

Electric  Driving  at  Clement-Talbot  Motor-Car  Works. 


of  cables  run  tb rough  the  cable  duct  to  the  stanchions 
carrying  motor  switches.  All  the  cable  is  of  the  paper- 
insulated  lead-covered  type.  In  the  smiths'  shop  a 
10-n.i'.  motor  is  in  use  for  driving  the  blower  for  the 
hearths,  and  a  similar  sized  motor  operates  a  swaging  tool 
for  drawing  red-hot  tubes  for  back  axles,  &c. 


nickel,  brass  and  copper  plating  of  the  numerous  fitting! 
which  embellish  the  modern  car,  and  this  conbists  of  a  set i 
of  depositing  vats,  with  a  small  motor-generator  set  for 
ordinary  use,  and  two  secondary  cells- for  use  during  the  < 
dinner  hour  or  when  the  works  supply  is  shut  down.' 
Indicating  instruments  with  pilot  switches  for  each  vat  are] 
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provided,  and  the  latter  are  each  fitted  with  a  dummy  clock 
noe,  which  can  be  set,  to  nny  given  time  to  remind  the 
attendant  when  the  plating  process  ia  completed. 

Amongst  other  uses  of  electricity,  one  might  mention  the 
motor-driven  ventilating  plant  for  supplying  heated  air  to 


Ykwu.y  Load"  Curve  During  1913;  Clement-Talbot  Works. 

mmy  of  the  shops,  also  the  differential  testing  plants,  con- 
sisting of  two  sound-proof  chambers,  in  which  differential 
gear  can  be  run  at  high  speed,  driven  through  universal 
joints,  by  15  and  10-h.p.  motors  respectively,  placed  outside 
the  chambers. 

The  motor-controllers  are  inside  the  chambers,  and  it  is 
possible  to  judge  the  tone  of  the  running  gear  accurately  at 
varying  speeds. 

A  large  number  of  electric  hand  drills  are  employed  in 
erecting  work,  but  will,  we  understand,  be  replaced  by  more 
robust  compressed-air  drills  in  the  future,  and  in  this  con- 
nection two  Sentinel  air-compressors,  each  flexibly  coupled 
to  60-h.p.  Adnil  motors,  have  been  installed,  compressed  air 
being  also  employed  largely  in  blowing  out  crank  cases  and 
motor  fittings  before  erection,  and  in  driving  various  pneu- 
matic tools. 

Some  idea  of  the  present  size  of  the  Clement-Talbot 
works  can  be  gathered  from  the  fact  that  between  seven  and 
eight  hundred  mechanics  are  constantly  employed,  but  very 
large  extensions  are  being  built  at  the  present  time,  and  it 
is  also  contemplated  to  extend  the  engine  room  sufficiently 
to  almost  treble  the  present  power  plant. 

In  conclusion,  we  are  indebted  to  Messrs.  Clement-Talbot, 
Ltd.,  for  permission  to  place  on  record  the  no  small  part 
played  by  electricity  in  the  production  of  the  well-known 
Clement-Talbot  car. 


THE    USE    OF    ELECTRIC    POWER    FOR 
RAISING    WATER. 


In  a  good  many  country  houses  and  similar  isolated 
positions,  the  supply  of  water  is  only  available 
through  the  agency  of  a  well,  and  it  is  frequently 
a  troublesome  matter  to  obtain  a  pure  and  abundant 
supply  without  a  great  deal  of  hard  labour.  Various 
means  have  been  used  to  raise  water  in  such  posi- 
tions, and  in  some  of  these  electric  power  has  been 
applied.  One  of  the  most  ingenious  pieces  of  ap- 
paratus of  this  description  is  that  illustrated  here- 
with, showing  what  is  known  at  the  "  hydrobenoid," 
made  by  Messrs.  Thiem  and  Towe,  of  Halle  on 
Saale,  Germany.  It  consists  of  a  small  electric 
motor  which  drives  a  combined  water  and  air  pump 
by  means  of  raw  hide  gearing  and  a  crank  and  con- 
necting rod  motion.  By  means  of  this,  both  water 
and  air  are  drawn  into  the  pump  at  the  same  time, 
and  these  are  then  pumped  into  a  reservoir  at  a 
pressure  of  about  three  atmospheres.  The  motor 
is     under    The     control     of     an     automatic     switch 


which  is  operated  by  th<  of  the  water  in 

the  reservoir,  and  this  reaches  a  certain 

value  the  moti  vitched  ofi  automatically.    If  a 

certain  quantity  Of  watei  If  from  the  out- 

let of  the  reservoir  under  pressure,  the  motor  is 
automatically  switched  on  again  as  soon  as  the 
pressure  falls  below  a  certain  limit  and  the  water 
and  air  pump  again  starts  working. 

The  quantity  of  air  which  escapes  from  the  reser- 
voir with  the  water  or  in  any  other  way,  is  replaced 
quite  automatically  by  the  air  pump  so  that  fresh 
air  is  always  being  conveyed,  and  the  pressure  re- 
mains constant.  Hence  the  whole  plant  works  auto- 
matically. The  apparatus  does  not  start  working 
when  a  glass  or  so  of  water  is  withdrawn,  but 
only  when  a  larger  quantity  is  withdrawn,  so  as  to 
economise  the  amount  of  power  used  in  pumping  as 
much  as  possible.  Moreover,  the  apparatus  is  so 
arranged  that  in  the  case  of  the  electric  power  supply 
being  disturbed,  the  work  can  be  done  by  hand. 
The  motors  are  specially  arranged  as  regards  insu- 
lation to  withstand  humidity  of  the  atmosphere  due 
to  the  presence  of  water,  as  for  example  when  the 
apparatus  is  installed  in  the  well  itself.  When  the 
well  is  very  deep,  the  motor  with  the  combined 
water  and  air  pump  can,  on  account  of  its  very 
small  dimensions,  be  fixed  in  the  well.     An  appara- 


A.UTOMATIC     ELECTBICJ;PUMPIKG   PLANT. 

tus  capable  of  giving  an  output  of  330  gallons  per 
hour  at  a  height  of  delivery  of  115  feet  requires  only 
I  h.p.  to  drive  it,  the  reservoir  dimensions  being 
lfft.  in  diameter  by  3^ft.  high,  iin.  pipe  connec- 
tions being  used.  For  an  hourly  output  of  1,100 
gallons  at  the  same  height  a  2  h.p.  motor  is  used,  the 
pipe  connections  are  2in.  in  diameter,  and  the  reser- 
voir measures  2§ft.  by  5Mt.  high.  The  height  of 
suction  must  not  with  a  short  well  laid  suction  con- 
duit, exceed  23ft.  The  apparatus  is  a  well  arranged 
and  comparatively  inexpensive  one.  which  should 
recommend  itself  to  private  houses,  factories,  and 
even  village  and  town  supplies,  where  the  ordinary 
methods  of  operation  are  not  applicable. 


Napier   Tercentenary   Celebration.— John  Xapier's 

classic  work  on  logarithms  was  published  in  1614  ;  it  is  pro- 
posed to  celebrate  the  tercentenary  of  this  great  event  in  the 
history  of  mathematics  by  a  Congress,  to  be  held  in  Edinburgh,  on 
Friday,  July  24th,  11)14,  and  following  days,  under  the  auspices  of 
the  Royal  Society  of  Edinburgh,  the  President  and  Council  of 
which  issue  a  general  invitation  to  mathematicians  and  others 
interested  to  communioate  with  the  general  secretary,  22.  George 
Street,  Edinburgh. 
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CONTRACTS    CLOSED. 
(Continued  from  page  181.) 

London. — L.C.C. — The  Stores  and  Contracts  Committee 
recommends  the  acceptance  of  the  following  tenders  for  the  supply 
of  stores  for  1914  :  — For  electric  carbons,  schedule  13,  W.  Geipel 
and  Co..  items  7  ami  8  ;  II C.  Mayer  fc  Co.,  item  t; ;  for  telephone 
wire,  schedule  16,  Hooper's  Telegraph  and  India-Rubber  Works, 
Ltd.,  item   I  (a  and  h). 

The  Committee  recommends  the  acceptance  of  the  offer  of 
Brotherton  Tubes  and  Conduit,  Ltd,  for  the  supply  of  unenamelled 
steel  conduits  and  fitting's. 

The  Fire  Brigade  Committee  recommends  the  acceptance  of  the 
tenders  of  the  Leyland  Motors,  Ltd.,  for  the  supply  of  12  motor  fire 
engines  at  £S65  each,  for  1 1  motor  escape  vans  at  £640  each,  and  for 
a<  chassis  for  a  motor  instructional  tender  at  £420  (including  £20 
extras).  The  Committee  also  recommends  that  Leyland  Motorp, 
Ltd.,  be  allowed  to  sublet  to  the  Bosch  Magneto  Co.,  Ltd.,  the  supply 
of  the  magnetos  for  the  fire  engines,  escape  vans  and  tender,  anc1 
to  the  Rees  Roturbo  Manufacturing  Co.,  Ltd.,  the  supply  of  the 
pumps  for  the  fire  engines. 

The  Fire  Brigade  Committee  reports  the  receipt  of  the  following 
tenders  for  the  installation  of  electric  light  in  the  Cherry  Garden 
Street  Fire  Station  : — 

Cox,  Walkers.  Ltd.    ..  ..        ..     (recommended)  £94 

Finch  a  wheeler.  Ltd 108 

Btck'mann  &  Co ,,         ! !  114 

Pinching  <y.  Walton '.         ,,         "  115 

A.  Hawkins  ,v  Son* ..         \[  ug 

Hackney.— The  B.C.  Electricity  Committee  recommends  that 
Messrs.  Rice  &  Son.  the  contractors  for  the  electricity  sub-stations, 
be  allowed  to  sublet  the  steelwork  in  the  contract  to  the  Aston 
Construction  Co..  Ltd. 

Battebsba.— The  B.C.  is  extending  its  contract  with  Calender's 
Cable  and  Construction  Co.,  Ltd.,  for  cables,  &c,  for  a  further 
period  of  12  months. 

Wandsworth.— The  tender  of  Messrs.  Philpot  Bros,  has  been 
accepted  by  the  B.C.,  at  £46,  for  wiring  the  Rating  and  Cemeteries 
Offices  in  High  Street. 

\ew  Zealand.  —  The  following  tenders  have  been 
accepted  : — 

Five  tons  binding  wire,  £455:  J  mile  lead-covered  oable,  312  pairs,  £326; 
I  mile  oable,  fi'24  paiis,  £6(15  ;  100.000  insulator  boltB  and  cups,  £2,079  ; 
5,000  poroua  pots,  £133.— P.  R.  Bailie  &  Co. 

100  tons  copper  wire,  200  lb.,  £8,700.— Samuel  Brown,  Ltd. 

100  tons  galvanised  wire,  150  lb.  per  mile,  £1,201 ;  100  tons  ditto,  200  lb.  Dei- 
mile,  £1,311.— E.  W.  Mills  &  Co. 

One  mile  cable.  104  pairs,  £520 ;  1  mile  oable,  26  pairs,  £210 ;  2  miles  cable 
78  pairs,  £820;  1  mile  cable,  52  pairs,  £303.— Richardson,  McCabe 
and  Co. 

Dunedin.— Corporation.  The  tender  of  Messrs.  Laurence  and 
Hanson  has  been  accepted  for  the  supply  for  two  years  of  polyphase 
Isaria  meters. — N.Z.  Shipping  end  Commerce 

Norwich.— The  T.C.  has  accepted  the  tender  of 
Siemens  Bros.  Dynamo  Works,  Ltd.,  for  a  high-tension  switch- 
board for  the  new  alternator  and  rotaries,  at  £676. 

Preston. — The  following  tenders  are  recommended  for 
acceptance  by  the  Tramways  Committee  : — 

United  Electric  Car  Co.,  Ltd.— 8ix  oar  bodies  and  trucks,  £3,324, 
Dick,  Kerr  &  Co.,  Ltd.— Electrioal  equipment  of  the  hew  oars,  £1,725, 

Rawtenstall.  —  The  Corporation  on  i'2nd  inst., 
accepted  the  tender  of  Messrs.  Babcock  &  Wilcox,  Ltd.,  for  coal- 
conveying  plant. 

Southampton.— The  T.C.  has  accepted  the  tender  of  the 
British  Thomson-Houston  Co.,  Ltd.,  at  £4,0*4,  for  a  steam  turbo- 
alternator.    The  list  of  tenders  appeared  in  our  last  issue. 

Wallhamstow.— The  tenders  of  Hollington  Bros., 
Atkinson  4:  Co..  Ltd.,  and  H.  Lotery  &  Co  .  have  been  accepted  by 
Walthamstow  U.D.C.  for  an  annual  supply  of  uniforms  to  the 
tramways  department. 

Woolwich.— The  B.C.  has  accepted  the  following  tenders 
for  supplies  to  the  electricity  works  : — 

Babcock  &  Wilcox,  Ltd.— Bends,  teeB,  &c,  for  feed  piping  for  Glebe  Lane 

Works,  135. 
Mochan  A  Sons,  Ltd.— Exhaust  steam  piping,  £93. 
1'.  A.  Daniel,  Ltd.— Hand  and  power  screwing  machine,  £28. 


FORTHCOMING    EVENTS. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Officer— Likct.Col.  H.  M.  Lf.af, 

The  following  orders  have  been  issued  for  the  current  week: — 

Monday,   Febroarj    Cud. — "A"   Company.     Technical    instruction,  7  to 

10  p.m. 
Tne*day,   Febrnalj  Bid.— "B"  Company.     Technical   irMruction,  7  to 

Hip  in. 
Wednesday,    February    4th.~- I'.ecruits    only.       Rcciuit    instruction    Bid 

technical  instruction,  7  to  10  p.m. 
Thursday.   February  1tb.— "C"  Company.     Technical    instruction,  7  to 

HI  p  m. 
Friday.    February   6th.    "D"    Company.      Technical   instruction,  7  to 

10  p.m. 
Saturday,  February  7th.— Headquarters    will    be   opened    from    10  a.m. 

till  12  noon,  for  regimental  business  only. 

iBiKned)        F.  R.  Holt-Whitb,  Capt.  R.E.,  Adjutant. 

For  Offioer  commanding  L.F.K. 


Institution  of  Electrical  Engineers    (Newcastle    Students'   Section).— 

Monday,  February  2nd.     Ai  7  30  p  m.     At  Armstrong  College.     Paper  on 

"  Rectifiers,"  by  Mr.  A.  E.  Riordan. 
Institution  of  Electrical  Engineers  (Scottish  Local  Section).- Tuesday, 

February  3rd.    At  8.10  p.m.    At  Princes  Street  Station  Hotel,  Edinburgh. 

Paper  on  "  British  Practice  in  the  Construction  of  High-Tension  Overhead 

Transmission  Linen,"  by  Mr.  B.  Welboul  n. 
Royal  Society  of  Arts.— Monday,  February  2nd.    AtKp.m.    At  JohnStreet, 

Adephi.    Cantor  Lecture. 

Wednesday,  February  4th.     At  8  p.m.     Ordinary  Meeting. 

February  lth —Paper  on   "Motor  Fuels,  with   Special   Reference  to 

Alcohol,"  by  Dr.  W.  R.  Ormandy. 

iColonial  Section).— Tuesday,  February  3rd.    At  4. 20  p.m.    Paper  on 

"The    Mumrnal,     Ottawa    and    Georgian    Bay  Canal,"     by    Sir    R.  W. 

Perks,  Bart. 
Institution   of   Civil  Engineers.— Tuesday,   February  3rd.    At  8  p  m.    At 

Ureal  UeorgeHticet,  rt.W.   Paper  on  "The  Problem  ol  the  Thrust  Bearing." 

by  Mr.  H.  T.  Newbigin. 

Friday,  February  (itb.    At  8  p.m.    Btudents'  meeting. 
Rontgen    Society.— Tuesday,  February  3rd.    At  8.15  p.m.    At  London  Hos- 

p.tai,  \\  huecnapel.     Demonstration  of  Wilson  Portable  Coil  Apparatus  by 

Dr.  Gilbert  Scott;  visit  to  X-Ray  and  Electro-Therapeutic  Departments. 
Institution  of   Civil  Engineers   of  Ireland.— Wednesday,    February    4th. 

At  H  p.m.     At  Dublin.     Ordinary  meeting. 
Batti-Wallahs'  Society.— Wednesday,  Februaiy  4th.    Infoimal  meeting. 
Chemical  Society.— Thursday,  February  5th.    At  8.80  p.m.    At  Burlington 

House,  Piccadilly,  W.    Ordinary  meeting, 
Greenock   Electrical   Society.— Friday,   February  6th.     At  7.45  p.m.     At 

Temperance  Institute,  West  Blewart  Street.    Papers  on  "  Cinematograph 

Supplies,"  by  Mr.  W.  B.  Smith,  and  "  Faults  in  House  Wiring,"  l.y  Mr. 

McGibbon. 


NOTES. 
A  Hard  Case. 

I  have  to  sing  a  sorrowful  song, 

Of  the  woes  of  a  shift  engineer, 
For  he  works  very  hard,  and  he  works  very  long, 

So  his  life's  not  all  skittles  and  beer. 
For  this  he  receives  a  munificent  wage  .' 

It's  size  is,  in  fact,  microscopic  ; 
And  his  chief  falls  at  once  in  a  terrible  rage, 

If  he  broaches  this  horrible  topic. 
He's  always  alert,  he  mustn't  sit  down, 

His  nerve  must  be  stiff  as  a  poker  ; 
That's  all  very  fine,  but  when  pay-day  comes  round, 

He  mostly  gets  less  than  the  stoker. 
"  Why  were  the  volts  down  at  eight  last  night .'  " 

No  use  saying  "  Bad  coal,"  or  "  That  rotten  condenser," 
"  You're  not  here  to  talk,  but  to  make  things  go  right  " 

(I  delete  the  expletives,  through  fear  of  the  Censor). 
All  the  long  night  watch  his  vigil  he  keeps, 

I  hope  none  will  ask  me  the  question, 
If  ever  he  makes  himself  snug,  and  then  sleeps  ? 

'Tis  a  cruel,  and  unworthy  suggestion. — K.W. 

Tungsten  lamp  Improvements. — A  paper  by  Messrs. 

Ward  Harrison  and  Evan  J.  Edwards,  recently  read  before  the 
American  Illuminating  Engineering  Society,  provides  an  interest- 
ing resume  of  the  various  improvements  which  have  been  made  in 
the  tungsten  lamp  since  1908.  The  earliest  tungsten  filament 
lamps  were  fo  fragile  that  their  performance  was  judged  almost 
entirely  on  total  life  figures.  The  introduction  of  the  Mazda 
drawn-wire  lamp  in  1911  gave  a  filamer.t  with  a  strength  300  per 
cent,  greater  than  that  of  the  first  tungsten  lamp.  The  Mazda 
filament  of  to-day  is  approximately  4(1  per  cent,  stronger  than  in 
1911.  That  this  is  actually  the  case  has  been  proved  by  a  series  of 
transverse  tests  on  filaments  made  in  each  year  since  1907.  The 
present  drawn-wire  filament  can  be  deflected  between  10  and  12 
times  as  much  as  the  pressed  fiiament  of  1907  without  breaking. 
Candle-power  maintenance  has  been  improved  by  the  introduction 
of  a  chemical  into  tbe  bulb  of  the  modern  Mazda  lamp.  This 
chemical  combines  with  the  black  deposit,  and  renders  it  light  in 
colour,  thus  reducing  the  bulb  absorption  to  a  marked  degree.  At 
the  present  time  all  lamps  above  40-watt  size  are  supplied  with 
the  chemical.  The  cost  of  manufacturing  and  handling  the  lamps 
varies  almost  directly  with  bulb  size,  upon  which  the  cost  of 
reflectors  and  accessories  is  also  dependent.  There  has  been  a 
general  decrease  in  the  size  of  Mazda  bulbs.  The  actual  dimen- 
sions of  the  bulb,  cap  and  filament,  and  their  relative  positions, 
have  also  been  standardised  to  accord  as  nearly  as  possible  with  the 
requirements  of  tbe  illuminating  engineer. 

Local  Government  Board's  Sanction  for  Loans. — 

We  have  received  the  following  communication,  dated  January 
_'7th,  from  Mr.  H.  Faraday  Proctor,  hon.  secretary  of  the 
I.M.B.A.:— 

"Tbe  Council  of  the  I.M.E.A.  at  its  last  meeting  had  under  its 
consideration  a  communication  from  the  British  Electric  and 
Allied  Manufacturers'  Association,  wherein  it  was  pointed  out  that 
cases  had  occurred  where  local  authorities  had  requested  con- 
tractors to  accept  contracts  subject  to  the  sanction  of  the  Local 
Government  Board  being  obtained  to  the  necessary  loan,  and  had 
requested  tbe  centractors  to  proceed  with  the  work  prior  to  tbe 
receipt  of  such  snnctkn.  The  I.M.E.A.  has  agreed  with  ithe 
B.E.A.M.A.  that  such  procedure  inopopes  an  unfair  liability  upon 
contractors,  unless  tbe  local  authority  in  question  undertakes  to 
recrmpente  the  contractor  for  any  'work'  so  carried  out  at  ita 
request  in  the  event  of  the  contract  not  being  entered  into 
ultimately.  The  Councils  of  the  respective  associations  have, 
therefore,  agreed  that  their  members  should  be  advieed  to  net  in 
conformity  with  the  foregoing  arrangement." 
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Standard  Symbols  and    4bbreviatlOM.— Oar  oon> 

temporary,  the  Elektroterhnitche  Zelttohrift,  annoonoci  thai  hi  hi  t 
forward  the  nomenclature  and  notation  units  and  symbols — now 
kneed  opon  Internationally  will  be  need  In  Its  oolnmni,  and  the 
>i < ■  i >. -  It  expreued  that  oontribnton  will  do  th«-ir  b 
with  these  conventions.  Confusion  will  thus  be  avoided,  and  the 
difficulty  of  following  mathematical  expositions  will  be  redaoed 
materially.  A  little  inconvenience  may  be  experienced  in  changing 
one's  code  of  symbols,  but  this  inconvenionce  is  one  to  which 
practically  every  technical  writer  haw  in  the  past  subjected  his 
renters  ;  the  change  is  now  to  be  made  once  for  all.  Certain 
symbols  have  already  been  fixed  upon,  and  others  will  bo  determined 
at  future  meetings  of  the  International  Electrotechnical  Com- 
mission. The  symbols  already  adopted  are  reproduced  below  ;  they 
have  been  selected  as  offering  the  best  compromise  to  the  moro  or 
less  conflicting  requirements  of  various  languages  and  applications, 
and  once  adopted,  they  must  be  retained  loyally  by  all  parties  if 
the  object  of  their  selection  is  to  bo  secured. 

As  the  unit  of  power,  it  is  reoommended  that  the  kilowatt  be 
used  instead  of  the  horse-power,  but  it  should  be  made  clear  that 
current  consumption  or  output  is  not  meant  when  purely  mechanical 
power  is  concerned  (for  instance,  the  power  of  a  water  turbine 
driving  a  generator  should  be  specified  as  so  many  kilowatts  on  the 
turbine  shaft). 

The  following  abbreviations  for  metric  units  are  self-explana- 
tory : 

Length  :  m.,  km.,  dm.,  cm.,  mm.,  /x  (=  O'OOl  mm.). 

Area  :  a.,  ha.,  m.a,  km.3,  dcm.'2,  cm.2,  mm.'2. 

Volume  or  capacity  :  1.,  hi.,  dl.,  el.,  ml.,  m.8,  dcm.3,  cm.!!,  mm.1. 

Mats :  t,  kg.,  g.,  dg.,  eg.,  mg 

The  A.E.F.  (Ausschusse  f.  Einheiten  u.  Formelgrossen)  recom- 
mends the  Siemens  (s)  as  the  unit  of  conductivity,  and  this  will 
be  among  the  suggestions  considered  by  the  I.E.C.  at  San  Francisco 
in  1915. 

For  obvious  reasons,  units  must  be  written  in  full  in  formuhr, 
or,  at  any  rate,  not  so  far  abbreviated  that  there  is  any  risk  of 
confusing  them  with  the  symbols  of  the  formula  itself. 


t 


•t> 


do. 


Specific  heat      

do.  at  constant 

pressure 
at  [constant 
volume 

Coefficient  of  thermal 
expansion 

Magnetic  strength 

Strength  of  magnetic 
field 

Magnetic  induction  (den- 
sity)  

Permeability 

Susceptibility    

Electromotive  force 

Quantity  of  electricity... 

Self-induction    ... 

Electrostatic  capacity  ... 

Electric  current 

do.      resistance 


I 


i 


v. 


Length    

Mass       

Time       

Radius 

Diameter  

Wave  length      

Capacity,  volume 

Angle,  arc 

Angle  of  lead,  phase  dis- 
placement   

Velocity 

Acceln.  due  to  gravity 

Angular  velocity 

Revolutions  in  unit  time 

Efficiency  

Pressure 

Modulus  of  elasticity   ... 

Temperature,  absolute 
do.      above  freezing 

Quantity  of  heat 

*  If  confusion  is  liable  to'  arise  with  the  time  symbol,  use  9  for 
absolute  temperature  and  5  for  temperature  in  °  C. 

It  will  be  noted  that  there  is  no  accepted  symbol  for  frequency. 
We  have  often  pointed  out  the  objections  to  the  nse  of  the  symbol 
■>  in  formula.',  &c.  ;  the  chief  are  these  :  that  it  is  indiscriminately 
employed  for  "cycles''  and  for  "cycles  per  second";  and  that 
while  it  can  be  seen,  and  may  perhaps  be  understood  correctly,  it 
cannot  be  read  aloud — a  fatal  defect.  No  other  quantity  in  the 
whole  range  of  practical  engineering  is  ever  represented  in  a 
formula  by  a  symbol  that  has  no  name. 

Engineering  Labour  Dispute. — The  daily  Press  states 

that  a  dispute  has  arisen  at  Barrow  between  Vickers,  Ltd.,  and  the 
Amalgamated  Society  of  Engineers.  The  men  have  demanded  an 
increase  in  wages  of  6s.  per  week,  and  the  employers  offer  2s.,  but 
their  concession  has  been  rejected  by  a  majority  of  the  men. 

Continuity  Of  Supply. — After  our  "  Correspondence  " 
columns  were  closed,  the  following  letter  came  to  hand  : — "In 
your  last  issue  under  the  heading  of  'Continuity  of  Supply,'  there 
appears  a  letter  signed  by  '  Shift  Engineer,'  which  refers  to  the 
Bury  undertaking  as  one  of  the  concerns  paying  shift  engineers 
about  10s.  per  week  less  than  is  paid  at  similar  stations  for  the  same 
class  of  work. 

"I  am  closely  acquainted  with  the  wages  and  salaries  of  the 
different  grades  of  men  employed  in  other  provincial  towns,  and 
have  no  hesitation  in  saying  that  our  scale  is  above,  rather  than 
below,  the  average  for  undertakings  supplying  a  maximum  load 
of  less  than  3,000  k\v.  For  the  information  of  your  readers,  I 
give  herewith  the  scale  which  applies  to  the  engineers  engaged  on 
shift  worK  :—  Shift  engineer  (power  station),  45s.,  rising  to  50s. 
per  week  ;  ditto  (sub-station),  37s.  6d.,  rising  to  42s.  (id.  per  week  ; 
juniors,  32s.  6d.,  rising  to  37s.  fid.  per  week.  The  juniors  act  as 
assistants  to  the  shift  engineers  at  the  power  station.  The  average 
hours  per  week  vary  from  51  to  53. 

"  Your  readers  have  at  least  the  right  to  expect  that  correct 
information  should  be  placed  before  them,  and  even  assuming  that 
'Shift  Engineer'  is  one  of  the  downtrodden  few,  he  should  make 
sure  of  his  facts  before  he  places  the  shift  engineers  in  any  other 
town  in  the  same  category  as  himself. 

"Bury  Electricity  Works,  "  S>  Jl  Wats<>n. 

"January  27th,  1914." 


Electrical  Rectification  and  AjrHnir  of   alcoholic 

Itewnige*.  The  Improvement  *nd  sterilisation  "f  aittaUi  of 
Food  by  the  aid  of  eleotrioity  hi  been  thi  object  of  many  mora 
oi  ten  inooessfn]  experiment!.     Recent  progress  In 

application   to  wine  manafaoture,  aa  described   In    /  I 
gives  promise  of  fnriin-j  [mportanl  di  .<  lopn 

Such  ipiritnous  Uqnon  an  are  commercially  mannfai  to  red  usually 
contain  other  organic  oompoonds,  partioolarly  aldehydes,  which 
impair  the  taste,  and  even  render  them  unfit,  for  consumption. 
Ordinary  distillation  not  being  entirely  sat  I  -  method  of 

purification,  various  attempts  have  been  made  to  achieve  the 
desired  end  by  chemical  or  electrical  mi 

NandinV  method  of  electrolysis  before  distillation  [s  based  upon 
the  formation  of  alcohol  from  the  aldehydes  by  the  action  of 
hydrogen.  In  the  perfected  form  of  the  process,  the  juices 
are  passed  through  a  perforated  tube  into  a  glass  vessel  con- 
taining a  1  :  1,000  solution  of  sulphuric  acid.  The  electrodes 
are  of  platinum,  and  two  cocks  permit  samples  to  \n:  drawn 
off  to  judge  the  effect  of  the  electrolysis  When  this  has  been 
carried  as  far  as  desirable,  the  mixture  passes  into  a  vat  containing 
just  enough  granulated  zinc  to  neutralise  the  acid  present. 
Rectification  then  takes  place,  the  whole  process  being  so 
economical  as  to  obtain  a  commercial  efficiency  15  per  cent,  better 
than  that  of  simple  distillation. 

The  action  of  ozone  has  been  employed  by  three  inventors  :— 
Eisemann,  whose  method  of  oxidisation  by  means  of  ozone  bas 
never  been  used  commercially  ;  Broyer,  who  essayed  an  ageing 
process  by  repeatedly  bubbling  a  stream  of  electrically- produced 
ozone  through  the  liquid  ;  and  Pilsoudf-ky,  whose  experiments  in 
Russia  have  led  to  a  method  of  purification  by  a  chemical  action 
between  the  ozone  and  the  liquor,  the  ozone  being  generated  in  the 
liquor  itself.  This  process  not  only  destroys  the  organisms  of 
secondary  fermentation,  but  assists  the  formation  of  the  ethers 
which  give  bouquet  to  the  wine,  thus  greatly  improving  inferior 
qualities,  both  as  regards  aroma  and  taste.  It  may  be  added  that 
artificial  wines  deteriorate  in  this  process. 

For  manufacture  on  a  large  scale  (10,000  litres  a  day)  the 
apparatus  is  generally  as  shown  in  fig.  1.  The  lower  electrode  K  con- 
sists of  a  network  of  nickel-plated  iron  tubes  provided  with  small 
nozzles  o  and  carried  on  insulators  i.     From  a  cylinder  e,  oxygen 


Fig.  1. 

flows  through  the  pipes,  and  passing  through  the  electrically- 
charged  liquid  m  is  partly  transformed  into  ozone.  High-tension 
high-frequency  current  from  a  transformer  t  is  applied  to  the  two 
electrodes,  the  upper  one  e1  being  formed  by  a  disk  with  pointed 
projections  s,  which  act  as  sources  of  dark  discbarge.  The  con- 
denser c,  connected  to  an  electrode  I  immersed  in  the  liquid,  merely 
serves  to  accelerate  the  process,  which  occupies  a  period  varying 
from  one  hour  for  white  wine  to  four  for  Madeira. 

A  much  smaller  apparatus  is  shown  in  fig.  2  and  is  designed  for 
dealing  with  quantities  up  to  100  litres.    The   glass  vessel  a  is 


Fig.  2. 

coated  externally  with  lead  foil  b,  and  fitted  with  a  metal  band 
c,  which  is  connected  to  one  terminal  of  a  high-frequency  supply, 
the  other  terminal  being  connected  to  a  rod  of  agglomerated  or 
retort  carbom  m,  which  is  inserted  in  the  liquid  /.  The  vessel  thus 
becomes  a  true  Leyden  jar. 

In  conclusion,  it  may  be  added  that  among  other  liquids,  oils  are 
said  to  benefit  greatly  by  subjection  to  this  electrical  treatment, 
five  minutes  sufficing  to  removing  the  acidity  frcm  rancid  oil. 

Depositing,*  Nickel  on  Aluminium. — The  electro- 
deposition  of  nickel  on  aluminium,  a  process  hitherto  impracti- 
cable, can  be  accomplished  by  a  method  described  by  Messrs..!. 
Canac  and  E.  Tassilly  in  a  note  presented  to  the  French  Academy 
of  Sciences  ;  the  deposit  obtained  is  firmly  adherent,  and  is 
unaffected  by  hammering  or  bending,  or  by  raising  to  any  tem- 
perature short  of  the  melting  point  of  aluminium. 


192 


THE     ELECTRICAL     REVIEW.      [Vol.74.    No.  l.SSS,  January  30,  1914. 


Institution  and  Lecture  Notf s.— Institution  of 
Electrical  Engineers  (Manchester  Students'  Section). — 
This  Section  is  holding  a  social  evening  on  Thursday,  February  12th, 
at  the  Technical  Schools,  OldTrafford.  There  will  be  a  whist  drive 
from  7.30  to  10  p.m.,  followed  by  refreshments  and  a  dance  until 
1.45  a.m.  Will  former  Students  communicate  with  the  hon. 
secretary,  Mr.  A.  T.  Robertson,  240,  Ayres  Road,  Old  Trafford, 
Manchester  ?  The  prices  of  the  tickets  are  : — Ladies,  3s.  ;  gentle- 
men, 3b.  6d.  ;  double  tickets,  6s. 

At  the  meeting  of  the  Manchester  Local  Section  on  Tuesday 
last  a  paper  was  read  by  Mr.  T.  Ferguson,  on  "  Electric  Train 
Lighting  Systems."  |  The  discussion  was  closed. 

Sir  Oliver  Lodge's  Kelvin  Lecture  before  the  I  E  E.,  on  Thursday 
last  week,  dealt  with  the  electrification  of  the  atmosphere  in  con- 
nection with  its  bearing  on  the  weather  (which,  he  thought,  might 
be  amenable  to  electrical  control)  and  on  the  growth  of  crops.  A 
report  will  appear  in  a  later  issue. 

Post  Office  Telephone  and  Telegraph  Society  of  London. 
— The  January  meeting  took  place  at  the  Institution  of  Electrical 
Engineer*  on  Monday  last.  A  paper  on  the  subject  of  the  repair  of 
telegraph  and  telephone  apparatus  was  read  by  Mr.  G.  F.  Mans- 
bridge  of  the  Post  Office  Stores  Department. 

South  African  Institute  of  Electrical  Engineers. — 
Last  month  the  annual  dinner  of  the  Institute  took  place,  and 
was  attended  by  the  Governor-General,  Lord  Gladstone,  and  the 
Minister  of  Mines.'.  Mr.'  Bernard  Price  occupied  the  chair,  in  the 
absence  of  the  President,  Mr.  J.  W.  Kirkland, 

Association  of  Mining  Electrical  Engineers.  —  The 
monthly  meeting  of  the  West  of  Scotland  Branch  was  held  on 
Saturday  last  at  Glasgow.  Arrangements  were  made  for  a  social 
gathering  in  connection  with  the  branch  to  be  held  towards  the 
end  of  next  month.  Mr.  J.  R.  Laird,  electrical  engineer  with  the 
Oakbank  Oil  Co.,  Mid-Calder,  gave  a  lecture  on  "  Wireless  Experi- 
ments," illustrated  with  practical  demonstrations. 

Nottingham  Engineebs  and  Works  Managebs'  Associa- 
tion.— This  evening  Mr.  W.  Dammond  will  lecture  on  the  subject 
of  signalling  on  railways,  with  special  reference  to  his  Bystem  of 
cab-signalling.  On  February  27th  there  will  be  a  lecture  on 
"  Electric  Filament  Lamps." 

Appointments  Vacant. — An  honorary  radiographer  is 
required  to  attend  twice  weekly  at  the  City  of  London  Hospital 
for  Diseases  of  the  Chest.  Victoria  Park  5  engineering  and 
mechanical  draughtsman  for  Stoke-on-Trent,  Electrical  Engineer's 
Department  (£104);  mechanician,  electrical,  age  25-40,  for 
Nigerian  Government  (passage,  free  single  quarters,  £250); 
shift  engineer  for  Warrington  Corporation  (47s.  fid.) ;  junior 
switchboard  attendant  for  Salford  (26s.)  ;  assistant  mains  superin- 
tendent, for  Darlington  Corporation  (30s.).  Particulars  are  given 
in  our  advertisement  pages. 

City    and    Guilds    of    London     Institute.  —  The 

Institute  has  now  returned  to  Gresham  College,  Basinghall 
Street,  E.C.,  which  will  be  in  future  the  address  of  its  head 
office. 

Dinners  and   Socials. — In  view  of  the  approaching 

marriage  of  Mr.  J.  Dawson  Paul,  director  of  the  firm  of  Boulton 
and  Paul,  Ltd.,  Norwich,  the  whole  of  the  employds  were  enter- 
tained on  Saturday,  January  24th,  by  the  parents  of  the  bride- 
groom (Mr.  and  Mrs.  J.  J.  Dawson  Paul)  to  a  dinner  and  smoking 
concert.  The  festivities  took  place  in  the  historic  St.  Andrew's 
Hall,  Norwich,  and  during  a  thoroughly  enjoyable  evening  oppor- 
tunity was  taken  to  present  the  bridegroom  with  a  very  beautiful 
silver  salver,  suitably  inscribed.  The  presentation  was  made  on 
behalf  of  the  employes  by  four  of  the  oldest  workmen — who  have 
a  combined  service  of  over  200  years — and  one  of  their  number  in  a 
few  well-chosen  words  voiced  the  feelings  of  all  those  connected  with 
the  works,  also  of  the  staff  at  the  London  office,  who  were  simul- 
taneously entertained  at  the  Trocadero. 

The  electricity  and  tramways  departments  of  the  Bexley  Council 
held  their  first  annual  dinner  on  January  19th,  Mr.  H.  P.  Stokes, 
electrical  engineer  and  manager,  presiding.  The  euests  included 
Councillors  E.  J.  Reid  and  H.  Smith,  Mr.  N  D.  Bruce,  Dartford 
Tramways  manager,  and  Mr.  A.  Davie,  accountant.  The  chairman 
submitted  the  toast  of  "  The  Subscribers  to  the  Dinner  Fund,"  and 
Mr.  Councillor  Reid,  in  replying,  remarked  upon  the  very  cordial 
relations  which  existed  between  the  employes  and  the  manager. 
A  good  programme  followed,  and  included  songs  by  Mr.  M.  Carroll 
and  Shakespearean  recitals  by  Mr.  A.  Bryan. 

Several  members  of  the  staff  of  the  electrical  engineering 
department  at  the  London  and  North-Western  Railway  Co.'s 
works  at  Crewe  are  being  transferred  to  the  Euston  office  of  the 
department,  and  their  northern  colleagues  have  entertained  them 
at  a  farewell  dinner.  Mr.  L.  W.  Swainson  (chief  assistant,  Crewe), 
who  presided  over  the  dinner,  pointed  out  that  the  transference 
had  arisen  through  requirements  of  the  chief  accountant  in  regard 
to  stores  and  expenditure  matters.  Complimentary  speeches  were 
made,  and  the  departing  members  were  offered  best  wishes  for  their 
future  success. 

The  apparatus  department  of  Messrs.  Siemens  Bros.  &  Co.,  Ltd., 
at  Woolwich,  held  a  dinner  at  Freemason's  Hall,  Woolwich,  a  fort- 
night ago  to-night,  when  Mr.  F.  Hird,  manager  of  the  department, 
presided  over  a  company  of  over  200.  A  concert  followed.  The 
toast  of  "The  Firm  "  was  proposed  by  Mr.  H.  Dixon,  and  responded 
to  by  Mr.  Hird,  who,  in  the  course  of  his  remarks,  referred  to  three 
employes  who  had  been  with  the  firm  from  4  4  to  45  years  without 
a  break. 


On  Friday,  23rd  inst.,  at  the  Clarendon  Restaurant,  Hammer- 
smith,  the  staff  and  directors  of  Messrs.  Evershed  ,t  Vignoles, 
Ltd.,  met  for  their  first  staff  dinner.  The  chair  was  taken  by  Mr. 
S.  Evershed,  who,  in  responding  to  the  toast  of  the  firm  proposed  by 
Mr.  F.  Martin,  gave  an  interesting  account  of  the  formation  and 
history  of  the  company.  He  mentioned  that  during  the  20  3  ears 
which  it  had  been  established  the  output  bad  increased  at  least 
lo  times,  and  that  the  prospects  for  the  future  were  extremely 
favourable  to  further  developments.  A  concert  given  by  members 
of  the  staff  and  arranged  by  Mr.  H.  Blundell  followed,  a  very 
enjoyable  evening  being  spent. 

Old  Centralians.— The  16th  annual  dinner  of  the  City  and 
Guilds  College  Old  Students'  Association,  will  be  held  at  the 
Trocadero  Restaurant,  Piccadilly  Circus,  W.,  at  7.30  p.m.,  Saturday, 
February  21st,  and  will  be  preceded  at  6.45  by  the  annual  general 
meeting.  Dr.  G.  T.  Moody,  D.Sc,  F.C.S.,  President  of  the  Asso- 
ciation, will  take  the  chair.  Tickets  (price  6s.  6d.  each)  may  be 
obtained  by  any  old  student  of  the  "  Central  "  from  G.  W.  Tripp, 
4,  Fairfield  Road,  Charlton,  Kent. 

The    London   Trade   Disputes.— The  latest  reports 

to  hand  as  we  go  to  press  do  not  point  to  an  early  termina- 
tion of  the  deadlock  that  has  occurred  in  the  London  buildiEg 
trade.  The  men's  organisation  expresses  itself  confident  of  winning, 
and  states  that  it  has  the  assurance  of  the  sympathetic  support 
from  other  unions,  whose  men  are  working  on  jobs  where  hands 
have  been  locked  out  because  they  declined  to  sign  the  penalty 
undertaking  put  before  them  by  the  employers.  The  masters,  on 
the  other  hand,  say  that  the  number  of  men  who  have  signed  the 
clause  would  "  stagger  the  unions"  (limes),  and  that  there  is  no 
prospect  of  the  buildiDg  trade  being  brought  to  a  dead  stop 
as  the  stoppage  has  been  confined  to  the  large  firms  that 
are  members  of  the  London  Master  Builders'  Asfociation 
who  have  imposed  the  penalty  clause  upon  their  men.  The  work- 
men's representatives  say  that  they  will  not  now  go  back  until 
they  get  other  grievances  redressed  besides  those  that  have  formed 
the  subject  of  the  present  discussion.  They,  however,  say  that 
tbey  intend  to  resist  to  the  utmost  the  Masters'  attempt  to  destroy 
Trade  Unionism,  but  they  are  prepared  to  give  guarantees  that 
any  agreements  that  are  entered  into  shall  be  carried  out.  This 
question  of  guarantees  is  of  almost  supreme  importance  in  connec- 
tion with  any  negotiations  that  may  take  place  between  the 
London  Electrical  Masters'  Association  and  the  Electrical 
Trades  Union.  The  Union  speakers  on  Tuesday  asked  what 
guarantee  they  bad  that  undertakings  given  by  the  Masters  would 
be  adhered  to,  unless  there  was  an  organisation  to  negotiate  with. 
It  was  strange  to  hear  the  question  of  guarantees  raised  fre  m  that 
side  of  the  controversy,  for  it  is  notorious  that  agreements  made 
by  organisations  of  workers  have  been  flouted  again  and  again  b; 
the  workers  themselves.  Well  might  one  of  the  employer 
ask:  "What  guarantee  do  you  give  us?"  Whether  th< 
L.E.M.A.  and  the  E.T.U.  can  arrive  at  a  reasonable  working 
arrangement  which  bhall  assure  a  recognition  of  the  sanctity 
of  contracts  remains  to  be  seen.  That  really  is  the  crux  of  the 
position. 

The  Times  of  yesterday  states  as  follows  on  the  electrical 
dispute:  — 

"  Although  the  danger  of  an  ultimate  conflict  between  the 
masters  and  men  in  the  electrical  trade  of  London  has  not  been 
entirely  removed,  it  has  been  postponed  indefinitely,  with  a 
prospect  of  a  friendly  settlement." 

According  to  the  Financial  Times,  however,  "the  Electrical 
Trades  Union  took  its  first  definite  part  in  the  fight  on  Wednesday 
night.  Forty-eight  electricians  were  called  out  from  Lyon s's  new 
hotel  off  Piccadilly,  and  to-day  (Thursday)  pickets  have  been 
placed  at  all  jobs  being  carried  out  by  the  London  Master  Builders' 
Association  or  members  of  the  London  Electrical  Masters'  Asso- 
ciation. By  night  nearly  all  Union  electricians  will  probably 
be  out." 

Copper. — Messrs.  Merton's  statistical  report  for  the  first) 
fortnight  of  January  shows  European  stocks  lower,  but  prices  still 
out  of  accord  with  the  apparent  shortness  of  supply.       Engliatj 
stocks   were   384   tons  lower  on  January  15th  than  on  December 
31st,  French  stocks  608  tons,  European  supplies  1,652  tons  less,  ami 
European  supplies  including    Germany  and  estimate",   1,952  tonik 
less.      American    supplies  to    Europe    for    the    fortnight    wer> 
low,     Spanish     about     average,     Chile    shipments    under     thep 
average,     Australian    well   up.      Total    deliveries    were   not    U]| 
to    the    average,     though,    of    course,    these    figures    may    b 
materially  altered  by  those  for  the  last  fortnight.      The  Btock  i) 
American  producers'  hands  at  the  end  of  December  shows  a  remark 
able  increase  on  the  figure  for  November  30tb,  quite  sufficient  t 
explain  the  moderate  price.      The  increase  on  the  month  given  i 
19,424  tons,  bringing  the  total  visible  supply  up  to  the  respectabl 
figure  of  70,341  tons  for  the  end  of  December,  1913,  a  figure  whic 
has  not  been  approached  since  May  last. 

Dreams — or  Facts  ? — The  Gas  World  of  January  24t  : 
quoted  Sir  W.  Ramsay  as  saying  that  he  "could  imagine  a  carpi 
permeated  by  wires,  through  which  was  sent  a  current  of  ele< 
tricity,"  and  spoke  of  him  as  a  dreamer,  adding  that  it  was  difficn 
to  conceive  that  a  carpet  of  this  character  could  ever  be  pi>pula 
■'  even  with  the  oats."  It  may  interest  our  contemporary— ai 
Sir  W.  Ramsay-  to  know  that  the  electric  carpet  is  no  dream,  bij 
a  practical  reality;  it  has  been  on  the  market  since  1912,  M 
there  are  at  least  two  makers.  Foot-warmers,  bed-warmfl 
surgical  heating-pads,  inc.,  ure  also  made  in  the  form  of  fiezfl 
fabrics 
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The  "Point  Five«." — A  meeting  of  this  Association 
•/as  held  on  January  16th  at  Irloity  House,  when  the  Chairman, 
Mr.  A.  II.  Seabrook,  read  an  address  on  the  "  Rateable  Value  Tariff 

for  Residences."  II"  mentioned  bli  oonvl  bios  ae  a  result  of 
Investigations,  thai  the  rateable  valun  w»h  raperloi  to  all  other 

bason  of  primary  charge,  with  the  provision  that  where  gas  was 
not  more  than  2a.  6d,  per  1,000  oh  ft.,  the  secondary  rate 
should  not  exceed  id.  per  unit.  The  system  was  caxy  to 
underBtnnd  ;  it  avoided  the  inspection!)  neceHHary  with  a  con- 
neoted-lond  basis  of  ohargo  ;  lamps  of  improved  effloienoy 
did  not  affect  it  to  the  same  extent  as  with  the  latter  ay  stem  ;  It 
was  ulso  easy  to  vary  the  percentage  basis  of  the  primary  charge. 
With  gas  at  2e.  (id.  per  1,000  cb.  ft.,  electricity  could  well  compete 
at.  6d.  per  unit  for  residence  lighting,  hut  for  heating  and  cooking 
under  the  same  conditions,  not  much  more  than  J  1.  per  UDit  could 
be  charged. 

1 1  was  possible  to  regard  the  rateable  value  system  in  two  ways  : 
First,  to  calculate  the  primary  charge  to  cover  investment  costs 
and  standing  charges  of  the  complete  electric  servioe  to  the  house, 
the  secondary  Jd.  rate  representing  running  cost,  plus  profit,  of 
units  sold  ;  and  second,  the  primary  charge,  plus  a  few  units  at  Jd., 
c  mid  be  regarded  as  the  charge  for  lighting  the  house,  and  the 
secondary  regarded  as  the  charge  for  additional  business  from 
other  uses  than  lighting.  He  did  not  see  that  it  was  unfair  to  put 
the  standing  charges  on  the  lighting,  if  it  gave  the  consumer  the 
right  to  use  electricity  for  heating  and  cooking  ;  if  they  were 
debarred  from  charging  a  high  lighting  rate — which  the  business 
would  stand — they  could  not  offer  a  low  enough  rate  to  get  the 
heating  and  cooking  business,  which  would  benefit  the  community 
in  general. 

The  selling  price  of  a  commodity  was  what  it  would  fetch  in  the 
open  market,  and  sales  and  profits  depended  on  the  efficiency  of 
selling  staffs.  It  was  fair  to  assume  that  a  man  living  in  a  com- 
paratively highly-rated  house  could  afford  to  pay  more  for  elec- 
tricity, as  he  did  fir  water  People  often  criticised  the  low 
secondary  charge,  which  at  Marylebone  was  id.  per  unit,  but  the 
running  costs  due  to  the  increased  output  were  only  about  '33d. 
per  unit,  and  were  deoreasing. 

An  interesting  discussion  followed,  in  which  it  was  agreed  that 
the  rateable  value  system  was  not  applicable  to  business  premises. 
Objection  was  taken  to  the  suggestion  that  0d.  per  uuit  was  a 
competitive  figure  with  gas,  the  chairman  replying  that  this  was 
so  in  his  area  ;  he  disagreed  that  Id.  per  unit  for  cooking  was  a 
competitive  rate,  as  it  would  not  show  a  sufficient  advantage  to 
induce  an  every-day  use  of  electric  cooking  and  heating. 

On  the  question  of  the  cooking  load  being  superimposed  on  the 
lighting  peak,  the  chairman  pointed  out  that  this  was  the  usual 
fear,  and  was  not  justified.  At  Herstmonceux  a  60-KW.  plant 
dealt  with  a  lighting  load,  on  which  during  the  past  12  months 
there  had  been  superimposed  a  cooking  load  connection  of  about 
75  kw.,  and  yet  the  60-kw.  plant  dealt  with  the  whole  of  the 
maximum  load. 

Electrically-Heated  Wheel  Grips  for  Motorists. — 

To  avoid  the  objections  to  winter  motoring  caused  by  numb  hands, 
electrically-heated  gripj  for  steering  wheels  are  being  manu- 
lactured  by  the  Motorist's  Warm  Grip  Co.,  Marshall,  Tex.  These 
heated  grips  may  be  laced  on  to  the  steering  wheel  rim  and  are 
heated  by  energy  from  the  battery  or  low-tension  magneto.  The 
consumption  of  energy  ij  low,  being  about  one-half  that  required 
for  one  pair  of  electric  head-lamps.  Flexible  cords  wound  round 
the  spokes  of  the  wheel  connect  the  grips  with  the  battery  and 
switch,  which  may  be  fastened  to  the  dashboard. — Electrical 
World. 

Iron  and  Steel  Trade. — At  the  annual  meeting  of  the 
North  of  England  Iron  and  Steel  Trades  Conciliation  Board,  New- 
castle-on-Tyne,  on  Monday,  it  was  reported  that  the  number  of 
operatives  was  3,800,  as  compared  with  4,346,  the  reduction  being 
due  to  the  stopping  of  iron  works  and  the  Richmond  works,  and 
the  withdrawal  of  a  body  of  men  at  West  Hartlepool.  Mr.  Cox 
(the  men's  secretary)  said  the  swinging  of  the  pendulum  after  the 
boom  was  not  going  to  be  so  serious  as  it  generally  had  been  after 
Other  booms. — Financial  Times. 

Fatalities. — Whilst  carrying  out  repairs  at  the  electric 
generating  station  of  the  Burnley  Co-operative  Society  on  Friday 
afternoon,  Arthur  Uttley,  a  fitter,  received  fatal  injuries.  He  was 
oarried  round  a  fly-wheel,  and  when  extricated  was  found  to  have 
sustained  a  fracture  of  the  left  leg,  and  serious  injuries  to  his 
head.    He  died  a  few  minutes  later. 

At  the  inquest  the  evidence  showed  that  he  was  sent  to  repair  the 
engine,  and  he  asked  H.  Entwistle,  an  assistant  engineer,  to  turn 
on  the  steam,  as  he  was  ready  for  a  trial.  The  wheel  commenced 
to  move,  and  the  deceased  was  carried  round  and  injured  fatally. 
Entwistle  said  he  thought  the  deceased  must  have  forgotten  that 
the  steam  was  turned  on.  He  (Entwistle)  said  he  tried  the  valve 
about  half  an  hour  before  the  accident,  and  found  it  closed.  A 
verdict  of  "  Accidental  death  "  was  returned. 

Resonance  of   the   Third    Harmonic— In   a  note 

recently  communicated  to  the  French  Academy  of  Sciences, 
Mr.  Swyngedauw  discusses  the  resonance  of  the  third  harmonic  of 
three-phase  alternators,  and  shows  that  if  the  design  is  such  that 
resonance  occurs  when  the  neutral  point  is  earthed,  with  a  network 
of  about  20  km.  of  cable,  then  to  produce  resonance  with  the  same 
alternator  having  the  neutral  point  insulated  would  require 
hundreds  of  kilometres  of  cable.  The  conclusion  is  that  with  the 
lengths  and  capacities  of  cables  met  with  in  practice,  resonance 
of  the  third  harmonic  is  practically  impossible  when  the  neutral 
point  is  insulated. 


DiHtrihutlnfr  Pole  with  Self-Contained  Transformer. 
— The  Commonwealth   Bdiaon  Go  ,  Ohiosgo,  It  preparing  to  make 

practical    trial    of    a    novel    distributing   pols    with    -clfcoritairir  il 

transformer,  which  ia  the  Invention  ol  Mr.  B  0  oblef 

testing  engineer  for  the  company  The  feature  o!  the  design 
OOnilatl  In  placing  a  transformer  i.l    I  mio.vhat.  cylindrical  form    in 

the  lowest  eeotlon  of  a  tnbnlar  iteel  pole,  the  high-tension  lead*  to 
the  transformer  being  brought,  in  through  the  pole,  either  from 

below  or  from  above,  while  a  convenient  distributing  head  il  pro- 
vided for  the  low-tension  conductors. —  EUotrioal    World, 

Coal    Mine    Explosions.  —  The    Home    Office     has 

issued  a  circular  calling  the  attention  of  owners  of  coal  mine-,  to 
the  success  which  has  been  attained  in  preventing  explosions  of 
coal  dust  by  the  addition  of  at  least  50  per  cent,  of  Incombustible 
dust,  and  urging  them  to  take  steps  to  adopt  the  system,  without 
waiting  until  the  statutory  regulation  in  which  it  will  be  included 
is  issued. 

Radium  in  U.S.A. — An  American  millionaire,  said  to 
be  Mr.  II.  Phipps,  has  offered  a  gift  of  £3,000.000  for  the  founda- 
tion of  20  radium  hospitals  throughout  the  United  States  for  the 
free  treatment  of  cancer  and  other  diseases.  Mr.  J.  M.  Flannery, 
president  of  the  Standard  Chemical  Co.,  of  Pittsburg,  states  that 
there  is  enough  radium  in  Colorado  to  supply  all  the  world's 
cancer  victims  five  times  over ;  radium  now  costs  £48,000  a 
gramme,  but  he  is  prepared  to  supply  to  the  American  Government 
in  the  course  of  five  years  200  grammes  at  £10,000  a  gramme. 

Inquiry. — Makers  of  an  electrical  prober,  worked  in 
conjunction  with  u  portable  telephone,  for  determining  the  exist- 
ance  of  metallic  deposits  in  mines,  are  asked  for. 


OUR    PERSONAL    COLUMN. 

Ihe  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — West  Ham  T.C.  is  being 

recommended  to  grant  the  following  increases  to  its  employes  in 
the  tramways  and  electricity  departments : — Tramways  depart- 
ment :— H.  M.  Scott,  claims  superintendent,  from  £190  to  £210 
per  annum,  and  subsequently  by  annual  increments  of  £20  to 
£250  ;  G.  E.  Griffiths,  correspondence  clerk,  from  £120  to  £150 
per  annum,  by  annual  increments  of  £15.  Electricity  depart- 
ment : — J.  Layton,  senior  engineer  on  watch,  65s.  to  70s.  ;  A.  J. 
Giffen,  do.,  60s.  to  65s.;  W.  Beidger,  do.,  55s.  to  60b.  ;  W. 
Spittle,  do.,  55a.  to  60s. ;  F.  W.  Mallett,  assistant  engineer  on 
watch,  30s.  to  35s.  ;  H.  A  Chandler,  do.,  30s.  to  35s.  ;  H.  London, 
do.,  30s.  to  35s.  ;  W.  Cobb,  station  foreman,  £195  to  £208  ;  R. 
Mander,  draughtsman,  40s.  to  55s.,  and  to  be  designated  senior 
draughtsman ;  W.  F.  Edgerton,  assistant  sales  manager  and 
meter  superintendent,  £265  to  £285  ;  J.  Turtle,  assistant  wiring 
and  lighting  superintendent,  £117  and  commission  to  £130  and 
commission,  and  to  be  designated  senior  lighting  and  wiring 
superintendent  ;  S.  Gover,  heating  and  cooking  representative, 
£2  per  week  and  commission,  to  £  156  per  year  and  commission, 
and  to  be  designated  heating  and  cooking  constructional  super- 
intendent;  J.  H.  Eades,  senior  draughtsman,  £125  to  £140,  and 
to  £150  in  January,  1915  ;  A.  George,  assistant  draughtsman, 
20s.  to  22s.  6d.  ;  W.  Leece,  district  foreman,  £150  to  £165  ;  L.  W. 
Perryman,  public  lighting  foreman,  £140  to  £145.  With  refer- 
ence to  the  salaries  of  the  senior  engineers  on  watch  the  increases 
proposed  will  exceed  the  limits  of  the  Council's  schedule,  so  that 
it  is  intended  to  raise  the  maximum  to  80s.,  and  the  minimum  to 
60s.  The  same  remarks  also  apply  to  the  assistant  engineers  on 
watch,  whose  future  maximum  salaries  will  be  45s.  and  the 
minimum  35s. 

The  Barnes  (Surrey)  Council  has  appointed  Mr.  W.  Cornet  as 
junior  shift  engineer  at  the  electricity  works  at  £150  per  annum. 

The  Aldershot  U.D.C.  has  increased  the  salary  of  Mr  Chading- 
bowl,  second  assistant  at  the  electricity  works,  to  £104  per 
annum. 

Mr.  W.  R.  Elliott,  station  superintendent  of  the  East  Ham 
electricity  works,  is  to  have  his  salary  increased  from  £210  to 
£220  per  annum. 

Mr.  T.  F.  Lynn  has  been  appointed  mains  superintendent  of  the 
Walthamstow  electricity  undertaking  at  a  salary  of  £1.">0  per 
annum.  This  fills  the  vacancy  caused  by  the  resignation  of  Mr. 
Notley.  An  additional  switchboard  attendant  is  to  be  appointed  at 
a  salary  of  30s.  per  week,  rising  to  35s. 

The  Oban  T.C.  Lighting  Committee  recently  recommended  that 
the  salary  of  the  electrical  engineer  should  be  advanced  by  £25  per 
annum. 

Mb.  J.  W.  Turner  has  been  appointed  deputy  electrical  engi- 
neer to  the  Huddersfield  Council,  at  £230  per  annum,  rising  by 
£10  increments  up  to  £260. 

Mr.  B.  Westall,  an  engineer  at  the  Darwen  electricity  works, 
has  been  appointed  electrioal  engineer  to  the  Burnley  Co-operative 
Society.    There  were  more  than  100  applicants  for  the  post. 

Mr.  H.  Parker,  second  charge  engineer  at  the  Dover  electricity 
works,  has  resigned  his  appointment,  and,  subject  to  the  usual 
sanction,  the  junior  charge  engineer  is  to  be  promoted  to  fill  the 
vacancy,  at  an  increased  salary  of  £94  4s.    A  new  junior  is  to  be 
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appointed  at  a  salary  of  £78  per  annum.  It  is  also  proposed  to 
increase  the  senior  charge  engineer's  salary,  from  April  1st  next,  to 
6125. 

The  members  of  the  Aberdeen  Corporation  electricity  works,  at  a 
smoking  concert  last  Friday  night,  bade  farewell  to  three  of  the 
staff,  Mb.  J  A.  V.  Thomson,  who  goes  to  Kinlochleven  (British 
Alnminium  Co  .  Ltd.).  as  engineer  ;  Mb.  Trail,  appointed  engineer 
at  Lossiemouth  ;  and  Mr.  David  S.  Allan,  leaving  for  Bengal. 
Mr.  Bell,  Corporation  engineer,  on  behalf  of  the  staff,  presented 
each  with  gilts,  and  exprcsed  the  hope  that  they  would  be 
successful  in  their  new  spheres.  The  health  of  the  three  guests  was 
drunk  with  musical  honours. 

Tramway  Officials.— Mb.  C.W.  Bbntlby,  A.M.I.O.E., 

manager  of  the  Musselburgh  and  District  E  ectric  Light  and 
Traction  Co.,  Ltd.,  having  resigned,  the  position  has  been  filled  by 
the  appointment  of  Mr.  Bobebt  Watson,  late  secretary  of  the 
company  in  London.  Mil.  D.  L.  WINTER,  Bo'ness  Electric  Tram- 
way Co.,  has  been  appointed  resident  engineer. 

General.  —  According  to  a  financial  paper,  Mr. 
William  P.  Hamilton,  K.C.,  and  Mr.  George  A.  Touche,  MP., 
have  been  elected  to  the  board  cf  the  Anglo-Argentine  Tramways 
Co.,  Ltd.,  to  fill  the  vacancies,  caused  by  the  deaths  of  Mr.  T.  Frame- 
Thomson  and  Mr.  E.  A.  Lazarus-Barlow. 

Mr.  John  Holloway,  works  manager  to  Messrs.  Jas.  Howden  and 
Co.,  of  Glasgow,  has  been  appointed  to  a  similar  position  at  the 
Whiteinch  Works  of  the  North  British  Diesel  Oil  Engine  Works. 

Alderman  Joseph  Clifton,  of  Peterboro',  chairman  of  the 
Electricity  Committee,  and  an  ex-Mayor  of  the  borough,  celebrated 
his  80th  birthday  on  Tuesday.  He  was  recently  presented  with 
some  framed  photographs  of  the  buildings,  plant  and  staff,  by  the 
employe's,  at  a  dinner. 

Mb.  Fred  Parlett  has  joined  Messrs.  Isenthal  &  Co.  as  sales 
manager  with  a  view  of  developing  their  heating  and  cooking 
business.  He  has  lately  represented  the  British  Prometheus  Co., 
Ltd.,  in  a  similar  capacity,  and  has  now  severed  his  connection  with 
them,  after  10  years'  service. 

We  regret  to  announce  that  owing  to  continued  ill-health  Mr. 
Bernard  M.  Jenkin,  has  decided  to  retire  from  his  partnerphip 
in  the  firm  of  Kennedy  &  Jenkin.  The  partnership  wiU  be  con- 
tinued in  future  by  the  remaining  partners  (Sir  Alex.  B.  W. 
Kennedy.  Mr.  J.  M.  Kennedy  and  Mr.  S.  B.  Djnkin)  under  the 
name  of  Kennedy  &  Donkin. 

On  Monday  night  last  week  at  the  works  of  Messrs.  E.  Brook, 
Ltd..  Hudderr- field,  a  presentation  was  made  to  Mr.  Ernest  Brook, 
the  head  of  the  firm,  to  commemorate  the  making  of  the  10,000th 
motor  to  which  we  alluded  last  week.  The  presentation  was  sub- 
scribed for  by  the  employes,  and  took  the  form  of  a  smoking 
cabinet  and  spirit  flask,  suitably  engraved.  The  presentation  was 
made  by  Mr.  Walter  Vaughan,  the  oldest  employe,  who  expressed 
the  employes'  pleasure  in  giving  this  testimonial  as  a  mark  of  their 
appreciation.  Mr.  Brook  suitably  responded.  The  proceedings 
terminated  with  a  vote  of  thanks  to  Mr.  Walter  Vaughan. 

Obituary. — Mr.  W.  Cleary. — The  death  occurred  on 
January  20th,  at  18,  East  Avenue,  Barnage  Lane,  Levenshulme,  of 
Mr.  Wm.  Cleary,  who  had  for  34  years  been  on  the  Manchester 
District  staff  of  the  National  Telephone  Co.,  and  later  with  the  Post 
Otlice  Engineering  Department.     He  was  in  his  52nd  year. 

The  well-known  Austrian  professor  and  designer,  Dr.  Ino.  Karl 
Pichel.mayer,  who  was  for  many  years  at  the  Technical  H'gh 
School  at  Vienna,  passed  away  quite  suddenly  on  January  23rd  last 
at  the  early  sge  of  45  years.  He  was  a  very  valued  member  of  the 
Electrotechnical  Commission. 

We  regret  to  state  that  Mr.  W.  G.  Wicken,  who  retired  in 
September  last  from  the  position  of  manager  of  the  composing 
department  of  the  Electrical  Review,  after  serving  faithfully 
in  that  capacity  for  30  years,  passed  away  on  Monday  last. 


NEW    COMPANIES    REGISTERED, 


Pirelli-Ueneral  iCable  Works,    Ltd.  (133  4 <;i).—  Registered 

January  20th,  by  F.  PamuMson,  Midland  bank  Chambers,  71a,  Queen  Victoria 
Street,  E.C.  Capital,  £200,000  in  £5  shares,  Objects :  To  oarry  on  the 
business  of  manufacturers  cf,  and  dealers  in,  india-rubber,  gutta-percha  and 
asbestos  articles,  insulating  materials,  india-rubber,  guttapercha,  insulated 
and  other  wires  and  cables  capable  for  use  for  telegraphic,  telephonic, 
electric  ligh  ing  and  the  conveyance  of  electricity,  electricians,  engineers, 
shipowners,  shippers,  Ac.,  anil  to  adopt  agreements  (1)  with  Pirelli  &  Co., 
(2)  with  Pirelli  &  Cn  and  the  General  Electric  Co..  Ltd.,  and  (Si  with  Pirelli, 
Ltd  ,  the  General  Electric  Co.,  Ltd  ,  and  Pirelli  &  Co.  The  signatories 
(with  one  share  cachl  are:  P.  Pirelli.  Is,  Vic  I'onto  Rnven,  Milano,  Italy, 
manufacturer;  H.  Hirst.  07,  Queen  Victoria  Street,  EC.  manufacturer. 
Private  company  The  first  directors  (to  number  not  less  than  two  or  more 
than  If)  are  H.  Hirst  (vice  chairman),  M.  Railing  and  E.  G.  Byng,  all  of  67, 
Queen  Victoria  Street,  E.G.  (appointed  by  th=  General  Eleotrfc  Co.,  Ltd.),  and 
V.  Pirelli  and  A.  Pirelli  (chairman),  of  Milan,  and  11.  Bevis,  of  144,  Queen 
Victoria  Street,  EC.  (appointed  by  Pirelli  &  Co..  of  Milan);  qualification 
(except  first  directors),  200  shares  ;  remuneration  (except  managing  director) 
as  fixed  by  the  company.    Registered  office,  144,  Queen  Victoria  Street,  E.C, 

Aeromin  Promotion  Syndicate,  L1d.  (133.471). — This  com- 
pany was  regi-tered  on  January  Slet,  with  a  capital  of  £8,888  in  £1  shares,  to 
carry  on  tbe  business  of  winners,  refiners  and  workers  of  metals,  mecbarical, 
electrical  and  general  engineers,  metallurgists,  smelters,  &o.,  and  to  adopt 
agreements  (i)  with  the  Aerometal  Syndicate,  Ltd.,  and  lb)  witb  G.  W. 
Sessions.  Ihe  subscribers  are:— G.  D.  Mackay,  100,  Victoria  Street.  West 
minster,  manufacturer,  one  share;  G.  W.  Sessions,  16,  Coptball  Avenue, 
EC,  international  negotiator,  one  share.  Private  company.  The  directors 
are  to  number  not  more  than  three.  G.  W.  Sessions  is  tbe  first  managing 
director,  Registered  by  Bristows,  Ccoke  &  Carpmael,  1,  Copthall  Buildings, 
E.C. 


Curleton  Electrical  Co.,  Ltd.  (133,501)  —This  company  wan 

registered  on  January  22nd,  with  a  oapital  of  £20,000  in  £1  shares  (10,000  pre- 
ference), to  take  over  from  (;.  Inrig,  L.  Inrig  &  Gavan  Inrig,  Ltd..  their 
respective  interests  in  the  English  and  foreign  patent  rights  of  certain  inven- 
tions for  improvements  in  dynamoe'ectric  generators,  controlling  continuous- 
current  reversible  dynamoeleotrio  machines,  the  generating  and  control  of 
electricity  for  lighting  trains  and  other  vehicles,  apparatus  for  lighting  and 
starting  motor  vehicles,  internal-combustion  turbines,  motor-car  lamps,  &c. 
The  BUbsonbers  (with  one  share  eaoh)  are  :— G.  J.  Mills.  Southern  Road,  East 
Pinchiey,  N.,  gentleman;  G.  Inrig,  164,Bishopsgate.E.C.,  consulting  engineer. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  seven;  tbe  first  are  G.  Beeching,  G.  Inrig,  G.  J.  Mills.  A.  Brad,  W.  8. 
Dull  us  and  G.  F.  Beeching  (all  permanent) ;  qualification,  £1  ;  remuneration 
a6  fixed  by  the  company.  Registered  office,  669,  Garratt  Lane,  Earlstleld, 
Surrey. 

Weston's,  Ltd.  (133,4C9).— This  company  was  registered  on 
January  20th,  with  a  capital  of  £5,000  in  £1  shares  (2,000  8  per  cent,  partici- 
pating preference]  to  acquire  an  exclusive  licence  or  sub-licence  for  the  sale 
in  the  United  Kingdom  of  primary  batteries,  and  lamps  manufactured  under 
certain  patents  relating  to,  or  capable  of  being  applied  thereto,  and  to  adopt 
an  agreement  with  A.  W.  Pask.  The  Bubsoribers  (with  one  share  each)  are  ; 
— O.  A.  Hampton,  9,  Dayton  Grove,  Peokham,  8.E.,  clerk  ;  H.  H.  Cooper,  30, 
Manor  Road.  Leyton,  accountant.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  five  ;  tbe  first  are  not 
named;  qualification,  £100:  remuneration,  £100  each  per  annum  (chairman 
£150).    Registered  office,  104,  Wcol  Exchange,  E.C. 

British  Steam  Turbines,  Ltd.  (133,446).— This  company  was 

registered  on  January  20th,  with  a  capital  of  £5,000  in  £1  shares,  to  carry  on 
the  business  of  engineers,  ship  and  boat  builders,  manufacterers  of  propellers 
and  machinery,  &o.  Tbe  subscribers  (with  one  share  each)  are  :  -  P.  A. 
Dunderdale,  Dashwood  House,  E.C,  engineer  ;  R.  F.  Collinge,  New  broad 
Street  House,  E.C,  engineer.  Private  company.  The  number  of  directors  is 
not  to  be  less  than  two  or  more  than  five  ;  the  first  are  P.  A.  Dunderdale  and 
R.  F.  Collinge  ;  qualification,  £100  ;  remuneration,;  £59  per  annum  divisible. 
Registered  office,  New  Broad  Street  House,  E.C. 

Superposed    Currents,    Ltd.    (133.520).— This  company  was 

registered  on  January  22nd,  with  a  capital  of  £5,000  in  £1  shares,  to  carry  on 
the  business  of  electricians,  mechanical  engineers,  machinists,  fitters, 
founders,  wire  drawers,  &c.  The  subscribers  (witb  one  share  each)  are:  — 
G.  R.  Neilson,  112,  Tulse  Hill,  8.W.,  secretary;  A.  C.  Brown,  7,  Queen's 
Square,  Finsbury  Avenue,  E.C,  electrical  engineer  ;  G.  N.  G.  Tucker,  Hcme- 
leigh,  109,  Lordship  Moad,  Stoke  Ntwington,  N.,  printer:  G.  C.  Jack, 
Riversdale,  21,  Oxford  Road,  Putney,  8.W.,  aocountant.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  three  or  more  than  five  :  the 
first  are  G.  R.  Neilson  (permanent  managing  director  and  secretary,  subject 
to  holding  100  (hares),  A.  C  Brown,  G.  N.  G.  Tucker  and  G.  C  Jack. 
Registered  office,  7,  Queen's  Square,  Finsbury,  E.C. 

Ernest  Wood?  Ltd.  (133,503).— This  company  was  registered 
on  January  22nd,  with  a  capital  of  £1,500  in  £1  shares,  to  carry  on  tbe  busi- 
ness of  electrical  engineers  and  contractors,  &c,  and  to  adopt  an  agree- 
ment with  E.  Wood.  The  subscribers  (with  one  share  each)  are:— T. 
Beswick,  Station  Yard,  Enutsford,  director;  E.  Wood,  Bank  Field,  Grove 
Lane,  Hale,  director.  Private  company.  The  number  of  directors  is  not 
to  be  less  than  two  or  more  than  five  ;  the  first  are  T.  Beswick  and  E.  Wood  j 
qualification,  60  ordinary  shares.  Registered  by  Jordan  &  Sons,  Ltd.,  11617, 
Chancery  Lane,  W.C 

Marine  Engine   Auto   Control   Co.,   Ltd.  (133,485).— This 

company  was  registered  on  January  21st  with  a  capital  of  £6,000  in  £1 
shares,  to  acquire  from  A.  Esplen  the  benefit  of  certain  existing  inventions 
in  relation  to  the  control  of  maiioe  engines  direct  from  the  telegraph  instru- 
ment. The  Bubsoribers  are:— A.  Esplen,  3,  Redcross  Street,  Liverpool,  con- 
sulting engineer,  one  share;  M.  Glasgow,  3,  Redcross  Street,  Liverpool, 
engineer,  one  share.  Private  company.  The  number  of  directors  is  not  to 
be  less  than  two  or  more  than  five  ;  the  first  are  A.  Esplen  and  M.  Glasgow 
iboth  permanent).  Solicitor :  A.  8.  Lloyd,  61,  Lord  Street,  Liverpool. 
Registered  office,  3,  Redcross  Street,  Liverpool. 

Alexandra    Electrical    and    Engineering    Works,    Ltd. 

(133,472).— This  company  was  registered  on  January  21st,  with  a  capital  of 
£600  in  £1  shares,  to  take  over  the  business  of  the  Alexandra  Electrio  Works, 
of  25,  Station  Road,  Letchworth,  to  carry  on  the  business  of  electric,  gas  and 
general  engineers,  gear  cutters,  automobile  and  general  machinery  agents, 
4c.  The  subscribers  are:— Jack  Oppermann,  26,  Station  Road.  Letchworth, 
Herts.,  engineer,  100  shares ;  Mrs.  Janet  Oppermann,  25,  Station  Load, 
Letchworth,  Herts.,  100  shares.  Private  company.  Tbe  directors  are  to 
number  not  more  than  two  or  more  than  five;  Jack  Oppermann  is  the  first 
director;  qualification,  60  shares.  Registered  by  Jordan  &  Sons,  Ltd.,  116-17, 
Chancery  Lane,  W.C 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Porous  Accumulator  Co.,  Ltd.  (57,526).— Capital,  £3,000  in 

£1  shares:  return  dated  December  27ih,  ;1913:  all  shares  taken  up;  £1,007 
paid,  i'l, 993 considered  as  paid  ;  mortgages  and  charges  :  Nil. 

Oliver  Arc  Lamp,  Ltd.  (90,880).— Capital,  £2,000  in  £1  shares, 

return  dated  October  2Brd,  1913  ;  1,407  Bhares 'taken  up  ;  17  paid,  £1,100  con- 
sidered as  paid  ;  mortgages  and  charges  :  £15,000. 

Railless    Electric    Traction    Co.,    Ltd.    (98,728)  —  Capital, 

.£'5,000  in  4,750  ord.  shareB  of  £1  shares,  and  5,000  deferred  shares  of  Is.  each ; 
return  dated  January  6th.  1914  ;  2,671  ord.  and  5,000  deterred  shares  taken 
op:  £1  per  share  called  up  on  2.0E6  ord. ;  £1,916  paid,  leaving  £140  inarrears; 
£765  considered  as  paid  on  615  ord.  and  5,000  deferred ;  mortgages  and 
charges:  Nil. 

Dynes  Bros.,  Ltd. — A  memorandum  of  satisfaction  in  full  on 
January  15tb,  1914,  of  debs.,  d»ted  May  80th,.  July  4th,  1910,  and  August  9th, 
1911,  securing  £3,0C0,  has  been  filed. 

Northern  General  Transport  Co.,  Ltd.— Trust  deed,  dated 

December  80th,  1913,  securing  £150,000  dtb.  stock,  with  power  to  issue  further 
stock  ranking  ;>ori  passu  to  an  amount  not  exceeding  (with  certain  stock  to  be 
held  in  reserve)  the  amount  of  the  issued  share  capital  of  the  company  for  the 
time  being.  Property  charged  (specifically) :  Certain  shares  In  the  Gateshead 
and  District  Tramways  Co.,  the  Tynemouth  and  District  Electric  Traction 
Co.,  Ltd  ,  and  the  Jarrow  and  District  Electric  Traction  Co.,  Ltd.,  respect- 
ively, already  acquired  by  the  company,  and  all  other  shares  in  the  said  com- 
panies that  may  be  acquired  by  tbe  oompany  on  or  before  January  31st,  1914. 
(An  a  floating  Becunty) :  The  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Trustees:  The  Electrical  and  Indus- 
trial Investment  Co.,  Ltd.,  Electrical  Federation  Offices,  1,  Kingsway,  W.C 
Ilarraway  Bros.,    Ltd.— Particulars  of    £2,000    debentures, 

created  January  15th,  1914,  filed  puri,uant  to  Sec  93  (3)  of  the  Companlei' 
(Consolidation)  Act,  1908,  the  amount  of  the  present  isRue  being  £300. 
Property  charged  :  Tbe  company's  undert  aking  and  property,  present  and 
future,  including  unoalled  capital  (if  any).    No  trustees. 

Electra  Rubber  and  Vulcanite,  Syndicate,  Ltd.— Issue  on 

January  9th,  1914,  of  £50  debs.,  part  of  a  series  of  which  particulars  have 
already  been  filed. 
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CITY    NOTES. 

Chatham  and  District  Lijiht  Railways  Co.,  Ltd. 

Tn  i.  <iiivri.il  report  that  for  the  half-year  ended  December  81ft, 
1913,  the  revenue  wub  425,880,  and  the  expense!  with  414,116, 
loaving  £11,705,  lee*  rent  of  i;  ioheetei  Oorporation  lines,  B  1,872  ; 
Interest  on  debentures,  4984  ;  Interest  account,,  £345;  leaving 
B8,613,  pins  £2,766  brought  forward,  making  the  balance  £11,879. 
Of  this  amount  £5,600  has  beep  transferred  to  reserve  for  depre 
ofation,  and  the  directors  reoommend  that  the  balance  be  disposed 
of  as  follows  :— £2,910  to  dividend  at  the  rate  of  5  per  cent,  per 
annum  tor  the  half-year  on  the  preference  share  capital;  £2,120 
tn  dividend  at  the  rate  of  I  per  cent,  per  annum  for  the  half-year 
on  the  ordinaiy  share  capital  ;  £81'.)  to  revenue  new  account. 
The  tratlic  receipts  show  an  increase  of  £1,884,  and  the  expenses 
an  increase  of  £839,  as  compared  with  the  receipts  and  expenses 
for  the  corresponding-  half -year  of  1912.  During  the  year  £12,900 
debentures  of  the  company  were  purchased  and  redeemed,  and  the 
difference  between  the  purchase  price  and  par  value  added  to 
reserve  for  depreciation. 

Half-year         Miles       Passengers         Traffic       Average  Car-        No.  ol 

ended—  open.  carried.  receipts.         fare.  mileage,     cars. 

June,   1912  1498  4,455,807  £ 21,570  W6  544  612  45 

Dec,      ..  14  98  4,850  273  £28,634  1-17  567.202  47 

June,  1918"  14  98  4,6(19.161  £2a,7l8  1-17  640,192  47 

Dec,       „  14-98  5,210,322  £  25, 619  1-17  567,684  17 


Lanarkshire  Tramways  Co, 

The  directors'  report  for  the  half-year  ended  December  31st,  1913, 
gays  that  the  revenue  for  the  period  was  £48,391,  and  the  expenses 
were  £26,456,  leaving  £21,935.  From  this  are  to  be  deducted  : — 
Contributions  payable  to  local  authorities,  £1,433  ;  interest  on 
debentures,  £911;  interest  account,  £580;  interest  account — 
Lanark  County  Council  Tramways,  £272  ;  amounts  written  off,  as 
per  revenue  account,  £1,170  ;  leaving  £17,5(17,  plus  £7,093  brought 
forward,  making  the  balance  £24,661.  Out  of  this  amount 
£11,000  has  been  placed  to  reserve  for  depreciation,  and  the 
directors  recommend  that  £11,147  be  applied  to  dividend  at  the 
rate  of  6J  per  cent,  per  annum  for  the  half-year,  £522  to  directors 
(10  per  cent,  of  net  profits  after  payment  of  5  per  cent,  dividend), 
and  £1,991  to  revenue  new  account.  The  revenue  shows  an 
increase  of  £6,481,  and  the  expenses  an  increase  of  £4,266  as  com- 
pared with  the  revenue  and  expenses  for  the  corresponding  half- 
year  of  1912.  The  directors  have  transferred  £11,000  to  reserve 
for  depreciation,  which,  with  interest  credited  to  the  reserve 
during  the  year,  makes  a  total  contribution  of  £13,357.  An 
amount  of  £1,170  has  also  been  written  off  as  per  revenue  account. 
A  dividend  for  the  half-year  at  the  rate  of  6J  per  cent,  per  annum 
is  recommended,  making  6.1  per  cent,  for  the  year.  The  Lanark 
County  Council  tramways  from  New  Stevenston  to  Bellshill,  and 
Holytown  to  Mossend,  were  opened  for  public  traffic  during  the 
half-year,  and  have  been  worked  by  the  company  under  the 
agreement  with  the  Lanark  County  Council.  The  construction  of 
the  line  from  Bellshill  to  Mossend  has  unavoidably  been  delayed, 
but  the  work  is  now  completed  and  the  lines  will  be  in  operation 
in  a  few  days.  The  directors  propose  extending-  the  motor-omnibus 
service,  and  will  acquire  additional  omnibuses  for  this  purpose. 
Half-year       Miles        Passengers        Traffic        Average        Car-  No.  of 

ended —       open.  carried.         receipts.        fare.        mileage.        cars. 

June,  1912      23-32  7,062,726         £36,570  1-2  Id.        893,927  64 

Dec,   1912      23-32  8,502,018         £41,367  l-2Id.        955,164  64 

June,  1918      24-6-2  8,579.876         £41.884  l-20d.        979,621  66 

"Dec,  1913      34-29+         9,471.832         £47.760  l?ld.     1,074,440  78 

*  Includes  motor-omnibus  service. 
I  Tramways,  26-25  miles.    Motor-omnibuses,  804  miles. 


Yorkshire  (West  Riding)  Electric  Tramways  Co.,  Ltd, 

The  annual   meeting  was  held  on  Friday  last  at  the  offices,  31, 
Throgmorton  Street,  B.C.,  Sir  H.  S.  Leon,  Bart.,  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Electrical  Review,  page  150),  said  that  the  year  under  review 
had  been  a  good  one  for  the  tramways.  The  weather  was  fine 
and  trade  had  been  good.  Consequently  the  earnings  from  the 
business  showed  a  very  satisfactory  and  substantial  increase  which 
enabled  the  directors  to  pay  an  increased  dividend  upon  the  pre- 
ference shares.  £6,933  more  had  been  earned  over  the  previous 
year  at  an  additional  cost  of  £784,  giving  a  net  gain  on  the  trad- 
ing account  of  £6.149.  During  the  year  £20,091  had  been  expended 
on  capital  account.  The  most  important  item  was  the  expenditure 
on  the  paving  of  the  permanent-way  of  the  Wakefield  section. 
Altogether  tbey  had  spent  £34,376  in  that  connection,  but  there 
would  have  to  be  considerable  further  outlay  in  the  near  future 
upon  the  track  between  Nuneaton,  Castleford  and  Ponte- 
fract.  £3,769  had  been  expended  on  fitting  the  cars  with 
top_  covers.  The  total  capital  expenditure  to  date  was 
■770,186,  and  on  the  other  side  the  amount  over-expended 
was  £.".8,996.  That,  however,  by  no  means  represented  all  the 
money  that  had  been  spent  on  capital  over  and  above  that  sub- 
scribed, for  the  sums  put  aside  for  depreciation  and  reserve  had  all 
been  utilised  for  that  purpose.  Since  the  tramways  had  been 
running  no  less  a  sum  than  £102,404  had  been  expended  out  of 
revenue  on  capital  account.  There  could  be  no  finality  in  capital 
expenditure  with  an  increasing  business  such  as  he  hoped  they 
were  going  to  have,  and  in  order  to  popularise  their  cars  it  was 
essential  to  keep  the  plant,  cars,  &c.  in  such  a  state  of  efficiency 
as  would  only  invite  favourable  criticism.  Additional  capital 
would  be  needed  almost  immediately,  and  when  it  was  decided  to 


make  an  laftM  the  nharehohler-  \.  ould  be  asked  to  rablOrlbi,  '1  hi)  new 

capital  would  be  raised  In  thi  wible  way  ,  there  would 

"ither  commission  nor  underwriting,  and  if  tin:  shareholders 

did   not  care    to    subscribe,    all    the  money  requited  would  1,.-  found 
by  the  board  and  their  friends.     During  tin- year  they  fju'i  obi 

a  provisional  order  for  lighting   the   town    of    Pontefraot,  and 
the  company  wi  ged  lo  greeting  the  nooi— ij  plant 

tor  this  undertaking,  which  would  cost  very  nearly  £13,000.  rrom 
the  lighting  undertaking  an  immediate  profit  wan  certain  an 
soon  as  the  business  wu»  started.  The  board  were  not  at  all 
satisfied  with  the  traffic  between  Normanton,  Oatttefoid  and 
Pontefract,  and  they  had  in  view  a  scheme  for  doubling  the  track 
which  would  enable  them  to  run  a  more  frequent  service.  That 
was  a  very  big  undertaking  which  would  not  be  carried  out  thiH 
year,  but  they  would  endeavour  to  make  all  arrangements  for 
doing  it  next  year,  provided,  of  course,  that  in  the  judgment  of  the 
board,  the  company  would  receive  a  certain  profit  therefrom,  The 
total  receipts  averaged  9'988d.  per  car-mile  compared  with  9'081d. 
in  1912,  an  increase  of  0'857d.  The  receipts  per  car-mile  had 
steadily  risen  yearly  from  7  036(1.  in  1905  notwithstanding  the 
fact  that  the  mileage  run  by  their  cars  had  increased  from  year 
to  year.  The  working  expenses  were  £33,341,  an  increase  of 
£781.  On  a  car- mileage  basis  it  cost  4'47d.  to  run  each  car- mile, 
whereas  in  the  previous  year  it  cost  4'406d.,  an  increase  of  0'070d. 
per  car-mile.  That  increase  was  brought  about  principally 
by  a  substantial  increase  of  wages,  which  was  granted  to  the  men 
during  the  year,  and  to  additional  expenditure  on  cars.  The  per- 
centage of  expenses  to  receipts  was  4504,  compared  with  48*52  in 
1912,  a  decrease  of  348  per  cent.  As  showing  the  progress  of  the 
company,  he  might  mention  that  the  receipts  had  risen  from 
£38,051  in  1905  to  £74,029  last  year.  The  balance  carried  forward 
from  the  revenue  account  was  £40,688.  After  payiner  debenture 
interest,  income-tax.  &c,  there  was  a  balance  of  £27,312.  That, 
compared  with  a  balance  of  £20,106  last  year,  was  an  increase  of 
£7,205.  They  had  not  yet  succeeded  in  obtaining  the  sanction  of 
the  Board  of  Trade  to  the  abandonment  of  three  unconstructed 
routes  they  had  declined  to  build,  nor  had  they  obtained  the 
release  of  the  Parliamentary  deposits,  but  it  was  hoped  that  the 
application  now  before  the  Board  of  Trade,  which  would  be  con- 
sidered next  month,  would  result  in  the  moneys  being  released  and 
an  agreement  being  come  to  which  would  bj  satisfactory  to  the 
Board  of  Trade,  the  local  authorities  and  the  company,  particularly 
as  they  had  offered  to  run  a  motor-'bus  service  instead  of  con- 
structing the  light  railways,  and  they  had  already  ordered  four 
motor-'buses  for  that  purpose.  The  year  had  been  a  busy 
and  an  encouraging  one,  and  the  shareholders  could  contemplate 
with  satisfaction  the  very  substantial  progress  which  had  been 
made.  In  the  early  days  of  the  company,  when  the  prospects 
were  anything  but  bright,  the  directors  were  repeatedly  pressed  to 
distribute  the  small  surplus  in  dividends,  but  those  who  advocated 
that  policy  did  not  appreciate  the  fact  that  the  business  had  to  be 
created,  and  that  only  by  the  most  careful  management  of  the 
company's  finances,  would  it  have  been  possible  to  weather  the  few 
trying  years  before  arriving  at  the  present  dividend-paying  stage. 
The  board  could  take  credit  that  they  thoroughly  grasped  the 
position,  and  refused  to  cripple  the  business  to  satisfy  those  who 
desired  dividends  before  they  were  properly  earned.  It  was  true 
they  had  no  money  in  the  till  at  the  present  moment,  but  their 
assets  had  so  much  increased  in  value  that  they  had  sufficient 
credit  to  be  able  to  command  any  capital  required  in  reason.  It 
could  be  reasonably  anticipated  that  unless  some  catastrophe 
occurred  the  present  dividend  would  be  continued,  and  they  might 
even  look  forward  with  some  confidence  to  the  full  6  per  cent, 
being  returned  to  the  shareholders  in  the  near  future,  perhaps  even 
in  the  present  year. 

Mr.  B.  Newgass  seconded  the  motion. 

The  Chairman,  in  reply  to  a  shareholder,  8aid  that  the  form  in 
which  the  additional  capital  would  be  issued  had  not  been  abso- 
lutely settled,  but  more  than  likely  it  would  be  issued  as  before — 
in  short  term  notes  repayable  at  particular  dates  with  semi-annual 
drawings.  With  regard  to  motor-'bus  competition  the  board  saw 
no  reason  to  be  alarmed.  Of  course  they  would  carefully  watch 
any  competition  in  that  direction,  but  it  was  almost  impossible  for 
motor-buses  to  be  run  as  cheaply  as  tramways. 

The  report  was  adopted. 


Clontarf  and  Hill  of  How  th  Tramroad  Co.— The 

directors  announce  a  dividend  at  the  rate  of  3  per  cent,  per  annum 
and  a  bonus  of  Is.  per  share  ;  £274  is  carried  forward. 

Marconi's  Hireless  Telegraph  Co.,  Ltd. — Accord- 
ing to  the  Financial  Afitm,  an  interim  dividend  of  10  per  cent,  is 
announced,  payable  January  31st. 

Traction    and    Power   Securities    Co.,    Ltd.— The 

accounts  of  this  company  for  1913  show,  according  to  the  Financial 
Times,  a  net  revenue,  including  £11,255  brought  forward,  of 
£41,530.  After  writing  off  £7,336  in  respect  of  loss  on  realisa- 
tion of  investments  and  transferring  £10.000  to  investment 
reserve  account,  the  directors  recommend  a  dividend  of  4s.  6d.  per 
share,  leaving  £4,976  to  be  carried  forward.  Daring  the  period 
under  review  there  has  been  returned  to  shareholders  paid-up 
capital  to  the  amount  of  £2  per  share,  and  the  issued  capital  now 
stands  at  £683,280. 

Bahia    Tramway.    Light    and    Power    Co. — At    a 

meeting,  held  last  Friday,  the  new  contract  with  the  Municipality 
of  Bahia  for  the  acceptance  of  municipal  bonds  at  84  in  exchange 
for  the  existing  bonds,  was  approved  by  the  holders  of  the  5  per 
cent.  50-year  first  mortgage  gold  debentures. 
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Japan. — The  last  Japanese  mail  brings  the  financial 
results  for  the  last  half-year  of  a  number  of  additional  electrical 
undertakings  in  that  country.  The  Kinugawa  Water  Power 
Electric  Co.  is  declaring  a  dividend  of  0  per  cent.  A  net  profit  of 
£11,70JS  is  reported  by  the  Hakodate  Water  Power  Co.  Of  this 
sum,  £1,568  is  being  placed  to  reserve,  £890  allotted  to  the 
directors  and  auditors,  while  the  shareholders  receive  £6,025  in  the 
form  of  a  10  per  cent,  dividend,  the  balance  beiner  carried  forward. 
The  net  profit  of  the  Ina  Electric  Tramway  Co.  amounts  to  £4,799. 
In  this  case,  £302  is  beingplaced  to  reserve,  £100  is  being  granted 
to  the  directors,  the  shareholders  rejeiving  £2,730  in  the  form  of 
an  8  per  cent,  dividend,  leaving  a  sum  of  £1,667  to  be  carried 
forward.  The  report  of  the  Keisei  Electric  Tramway  Co.  reveals 
a  net  profit  of  £3,673,  out  of  which  £2,400  is  being  paid  to  the 
shareholders  as  a  5  percent,  dividend,  £018  is  being  placed  to 
reserve,  £100  awarded  to  the  directors,  leaving  £555  to  be  carried 
forward.  The  available  net  profits  of  the  Keihin  Electric  Tram- 
way Co.  amount  to  £15,730.  Of  this  sum,  £1,400  is  being  placed 
to  reserve,  £730  devoted  to  bonuses,  and  £12,112  goes  to  the  share- 
holders as  a  0  per  cent,  dividend.  The  amount  to  be  carried 
forward  is  £1,428. 

Smithheld    Markets   Electric   Supply  Co..  Ltd.— 

The  directors  have  declared  a  dividend  at  the  rate  of  2  J  per  cent, 
per  annum:  £780  is  to  be  carried  forward.  This  compares  with 
2 -J  per  cent,  in  the  previous  year. 

Westminster  Electric  Supply  Corporation,  Ltd.— 

A  dividend  at  the  rate  of  10  per  cent,  per  annum  is  announced 
for  the  half-year  ended  December  31st,  making  the  total  for  the 
year  10  per  cent.,  the  same  as  for  the  previous  year. 

Stock     Exchange     Notices. — The     Committee     has 

appointed  special  settling  days  as  under  : — 

Wednesday,  February  4th.— Marconi's  Wireless  Telegraph  Co.,  Ltd.— Further 
issue  of  250,000  ordinary  shares  of  £1  (issued  at  £2  6s.  per  share  premium) 
fully  and  partly  (£1  10s.,  being  10s.  capital  and  £1  premium)  paid,  Nos. 
1,000,001  to  1.250  000. 

Wednesday,  February  11th.— Humphrey  Pump  Co.,  Ltd.— 3.000  additional 
ordinary  shares  of  £1  fully  paid,  Nos,  130,001  to  133,000. 

And  ordered  the  undermentioned  to  be  quoted  in  the  Official 
List  : — 

Marconi's  Wireless  Telegraph  Co.,  Ltd.— Further  issue  of  250,000  ordinary 
shares  of  £1,  as  above. 

Metropolitan  Railway  Co.— Further  issue  of  £504.216  8j  per  cent.  "  A  " 
debenture  stock. 

Applications  have  been  made  to  the  Committee  to  allow  the  fol- 
lowing to  be  quoted  in  the  Official  List  :  — 

Adelaide  Electric  Supply  Co.,  Ltd.— Further  issue  of  £25,000  5  per  oent. 
debenture  stock. 

Commercial  Cable  Co.— £4,44G  additional  Bterling  500-year  4  per  oent. 
debenture  stock. 

Reduction    of    Capita). — The    Premier    Electric 

Control,  Ltd.,  and  Reduced. — A  petition  for  the  confirmation 
of  the  reduction  of  capital  from  £10,000  to  £4,125  by  reducing 
the  nominal  amounts  of  all  the  preference  shares  from  £1  to 
16s.  6d.,  and  all  the  ordinary  shares  from  £1  to  Is.  0d.,  has  been 
presented  and  will  be  heard  on  February  3rd. 

Liverpool  Overhead  Railway  Co. — The  directors  have 

resolved  to  recommend  the  payment  of  dividends  at  the  rate  of 
5  per  cent,  per  annum  on  the  preference  shares,  and  3£  per  cent, 
rjer  annum  on  the  ordinary  shares  for  the  half-year  ended  December 
31st,  1913.  making  with  the  interim  dividend  of  2  J  per  cent,  per 
annum  paid  in  August  last,  a  dividend  at  the  rate  of  3  per  cent,  per 
annum  on  the  ordinary  shares  for  the  year. 

Prospectus. — Melbourne  Electric  Supply  Co.,  Ltd. — The 
list  is  to  close  to-day,  Friday,  in  an  issue  of  £  150,000  5  per  cent,  con- 
solidated debenture  stock  at  97  £  per  cent.  The  progress  of  the  com- 
pany has  been  fully  recorded  in  our  pages  recently  ;  the  money  is 
required  to  enable  the  company  to  cope  with  the  demand. 

Montreal  Light,  Heat  and  Power  Co. — The  directors 

have  declared  a  dividend  of  2i  per  cent,  (at  the  rate  of  10  per  cent, 
per  annum)  for  the  quarter  ending  January  31st. 

St.  James'  and  Pall  Mall  Electric  Light  Co.,  Ltd. 

— The  directors  recommend  a  balance  dividend  on  the  7  per  cent, 
preference  shares  for  the  half-year  to  December  31st  of  3s.  6d.  per 
share,  and  7s.  per  share  on  the  ordinary  shares,  making,  with  the 
interim  dividend  paid  thereon,  a  total  distribution  of  12  per  cent, 
for  the  year.  This  compares  with  10  per  cent,  for  the  previous 
year. 

Bank  Rate. —The  Bank  Rate  was  yesterday  reduced 
from  4  to  3  per  cent. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
The  altered  condition  of  affairs  in  the  Stock  Exchange,  to  which 
reference  was  made  here  last  week,  is  still  further  apparent  in  all 
the  investment  markets  round  the  House.  The  Bank  Rate 
reduction  to  4  per  cent,  is  considered  merely  a  stepping-stone  to  a 
further  decline,  and  3  per  cent,  is  predicted  as  the  probable  Bank 
minimnm  within  the  next  week  or  so.  Money  has  come  to  the 
Stock  Exchange  in  streams.  Investment  securities  have  been 
rising  in  Iprice  hand  over  fist.  The  demand  outstripped  the 
supply,  and  in  all  quarters  of  these  departments  substantial 
advances  have  been  secured.  Gains  of  3  to  13  points  are 
scattered  broadcast  over  our  own  price  lists  this  week.  For 
the    Electrical    markets    have    shared    fully    in    the     all-round 


Btrength.  It  is  particularly  noticeable  how  the  buyers  have  run 
after  Debenture  and  other  high-class  stocks.  In  the  more  epecu< 
lative  groups  the  recoveries  in  everything  connected  with  Mexico 
might  be  termed  sensational  or  dramatic,  had  those  two  adjectives 
not  lost  most  of  their  weight  in  consequence  of  incessant  employ- 
ment by  financial  journalists  during  the  past  fortnight.  The  queer 
part  of  it  is,  so  far  as  Mexico  is  concerned,  that  the  news  from  thst 
country  itself  is  still  extremely  vague  and  nebulous.  This  did  not 
appear  to  weigh  with  the  buyers,  and  the  people  in  the  market, 
who  had  been  obliged  to  take  stock  all  through  the  bad  times, 
hoped  that  they  were  getting  "a  bit  of  their  own"  back — to  drop 
into  colloquialism — by  putting  up  the  prices  with  ever-increasing 
confidence,  as  they  found  that  the  brokers  who  came  to  them  were 
buyers  almost  to  a  man. 

Labour  has  again  troubled  the  Home  Bailway  market.  The 
strike  in  the  coal  trade  and  the  lockout  in  the  building  trade  gave 
pause  to  the  prospective  buyer  of  Home  Railway  stocks,  who  feared 
lest  there  might  be  extension  of  the  troubles.  With  the 
atmosphere  thus  inclined  to  be  somewhat  dull,  the  wiseacres  who 
forecast  dividends  cautiously  modified  their  estimates,  which  also 
had  its  effect  upon  prices.  On  the  whole,  however,  the  market 
maintained  a  fair  amount  of  firmness,  and  fixed-interest  stocks 
continue  to  go  ahead  gaily,  while  a  good  Scottish  Railway  dividend 
revived  the  hopes  of  the  optimists. 

While  Metropolitan  Consolidated  is  but  J  up,  the  Surplus  Lands 
stock  rose  2,  and  the  Debenture  and  Preferences  are  all  a  point 
higher.  Districts  went  back  J,  but  regained  the  decline,  and  rises 
occurred  here  as  well  in  the  prior  charge  securities.  Underground 
Electric  shares  (both  £10  and  Is.)  further  improved,  and  the  6  per 
cent,  first  Debenture  gained  2  points.  London  United  Tramways 
Debenture  stock,  which  stood  below  60  two  or  three  weeks  ago,  has 
now  risen  to  66.  Central  London  Assented  stocks  are  harder,  and 
Yorkshire  Preference  rose  to  4  upon  the  increase  in  the  dividend. 
Lancashire  United  Debenture  is  2  better. 

All  the  changes  in  the  Electrical  Supply  section  are  in  favour  of 
holders.  Debenture  stocks  and  Preference  shares  are  in  strong 
demand  ;  there  is  not  nearly  enough  to  supply  those  who  want  it. 
Amongst  the  shares,  rises  occurred  in  St.  James',  Charing  Cross, 
Chelsea,  Counties,  Westminsters  and  South  Londons.  The  approach 
of  the  half-yearly  dividend  time  serves  to  direct  renewed  atten- 
tion to  the  market,  which  is  in  a  hopeful  and  buoyant  condition. 

Following  upon  the  rises  in  Mexican  issues  last  week  have  come 
further  big  gains.  Of  these,  the  principal  are  13  points  in 
Mexican  Light  and  Power  Preference  and  10  in  the  Bonds,  13  in 
Monterey  Debenture,  and  nearly  10  in  both  classes  of  Mexico  Tram- 
way Bonds.  Buyers  have  been  avid  in  their  appetite,  and  the 
whole  of  the  Latin-Canadian  group  is  sensibly  better.  British 
Columbia  Electric  issues  further  improved  upon  their  previous 
rises,  and  the  Deferred  stock,  which  was  98  the  other  day,  now 
stands  at  119 J,  a  recovery  of  \2  on  the  week.  Brazilian  Tractions 
spurted  0  points.  Rio  Tramway  5  per  cent.  Mortgage  bonds  put 
on  5J.  Mexico  Tramways  Common  touched  73,  came  back  again 
to  70 J,  and  then  ran  up  to  74  J,  a  rise  of  5 J  on  balance. 

The  improvement  spread  to  others  of  somewhat  similar  nature. 
Anglo-Argentine  Tramways  descriptions  are  strong,  Bombay 
Electric  Debentures  have  risen,  Canadian  (ieneral  Electric  gained  3, 
and  Montreals  2£— the  last-named  upon  the  declaration  of  a 
quarterly  dividend  at  the  rate  of  10  per  cent,  per  annum. 
Shawinigan  Water  went  up  4.  Cape  Electric  Trams  regained  their 
small  loss  of  last  week,  and  most  things  South  African  have  been 
booming.  Para  Electric  Preference  are  better,  Brazilian  issues, 
like  those  of  Mexico,  coming  into  favour  once  more.  This  may  be 
due  in  some  measure  to  the  rise  in  the  price  of  raw  rubber,  which 
has  caused  a  "  boomlet  "  in  plantation  rubber  shares,  and  revived 
hopes  of  their  going  better  still. 

There  are  many  rises  amongst  Telegraph  and  Telephone  stocks. 
The  demand  for  Btock  has  spread  round  this  market,  and  jobbers 
frankly  admit  that  they  cannot  supply  all  that  is  wanted  in  the 
way  of  prior  charge  securities.  Nor  does  putting  up  prices  appear 
to  have  much  effect  in  tempting  sellers,  most  of  whom  appear  to 
be  on  the  lookout  for  better  prices  yet  before  they  realise.  So  far 
as  appearance  is  concerned,  Mackay  Common  shares,  with  a  rise 
of  6,  attracted  most  attention,  but  the  market  in  this  stock  is 
mainly  in  New  York,  and,  so  far  as  this  country  is  concerned,  the 
improvements  in  British  Telegraph  securities  are  much  more 
interesting.  Reference  to  the  price  list  is  the  best  way  to  obtain 
a  fitting  idea  of  the  strength  of  the  upward  movement. 

Another  strong  spurt  took  Marconis  up  to  4^  this  (Tuts  lay) 
evening,  dealings  being  continued  late  iu  the  street  market.  The 
orders  came  partly  from  America,  partly  from  Dublin,  and  partly 
from  more  local  sources,  and  the  Preference  shares,  of  course,  rose 
with  the  others.  Attention  is  being  paid  to  the  shares  of  the 
Marconi  Marine  Company,  which  have  risen  a  trifle  to  1  i  ;  as  a 
speculative  proposition,  they  are  said  to  be  worth  considering. 
Trust  Companies'  sharea  have  risen  with  the  rest,  Globes  being 
conspicuously  good. 

The  Manufacturing  group  has  gone  the  way  of  the  others. 
Callenders,  Castner-Kellners,  Henley's  Preference,  Aron  Ordinary 
and  Preference,  British  Aluminium  and  British  Insulated  all  show 
rises.  The  Debenture  stocks  of  Cromptons  and  Brush  have 
improved,  and  the  cry  is  for  more  stock.  Some  idea  of  the  eager 
way  in  which  it  is  snapped  up  when  any  comes  to  market  may 
be  gathered  by  the  fact  that  the  Melbourne  Electric  offered  it« 
shareholders  at  the  beginning  of  the  week  £150,000  5  per  cent. 
Debenture  stock,  and  the  whole  was  taken  in  an  hour  or  two. 
The  line  of  Edison  &  Swan  Debenture,  which  we  mentioned  last 
week  as  being  on  offer  at  that  time,  had  no  difficulty  in  finding  • 
home  ;  and  many  of  the  quotations  in  the  lists  overleaf  are  really 
better  than  they  appear,  since  it  is  easier  to  sell  stock  than  it  il 
to  buy, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


»th  Trams.  Pref.  Ord 

Do.    6%  Pref 

Do.    44%_Deb 

irit.  Eleo.  Trao.,  6  %  Pref.      . . 
Do.        Do.  Deferred 

Do.        Do.  8  %  Cum.  Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.     . . 

Do.  44%3ndDeb. 

entral  London  Railway,  Ord. . . 
Do.    Qtd.  Assented 

Do.    Pref 

Do.    Otd.  Assented 

Dc.    Def 

Do.    Otd.  Assented 

Do.    4  %  Deb 

it?  A  8.  London,  5%  Pref.,  1891 
Do.        Do.  1696      .. 

Do.        Do.         1901      .. 
Do.        Do.  1903      .. 

Do.    4%  Deb 

[astlngs  Trams,  6  %  Pref. 

Do.    44%  Deb 

lie  of  Thanet  Trams,  5  %  Pref. 

Do.    4%  Deb 

panoashire  United,  6  %  Deb.    . . 
iondon  and  Suburban,  Ord. 
Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    44%  1st  Deb.  .. 


Stook 

Dividends 

Share. 

for 

, 

1913. 

1918. 

1 

Nil 

1 

6 

e 

100 

44 

44 

100 

100 

100 

« 

6 

100 

B 

100 

S 

s 

100 

44 

44 

100 

8 

8 

100 

4 

100 

4 

4 

100 

4 

100 

!l 

100 

4 

100 

4 

4 

100 

6 

5 

100 

6 

G 

100 

6 

5 

100 

5 

S 

100 

4 

4 

1 

6 

fit 

100 
0 

i\ 

*4 
3 

100 

4 

4 

100 

6 

6 

1 

6t 

100 

44 

44 

Closing 
Quotations 
Jan.  •J7t.li. 


70  —  75 


13 


11 


64 

89  —  92 
52  —  65 
92  —  96 
76  —  79 

59  —  64 

83  —  85 
70  —  75 

84  —  86 

60  —  66 


HI 


sa 


—  97  xd 
96  —  98 
96  —  98 
95  —  97 
93  —  96 
88  —  90 

«fc  71* 

2—24 

71  —  76 
80  —  82 

72  —  77 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

1  a.  d. 

Nil 

6  18    4 

6    0    0 

+  4 

+  1 

6  10    5 

6    9    1 

6    5    6 

5  14    0 

4  13    9 

4  14     8 

6    6    8 

+  1 

4  18    0 

8    1    T 

42 

4  16    6 

4    2    6 

6    2    0 

6    2    0 

6    8     1 

5    5    0 

4    9    0 

8    0    0 

6    6    9 

6    0    0 

6    6    8 

+  3 

6    2    0 

7    5    6 

6  17    0 

London  Eleo.  Railways,  4  %  Deb. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Consol.  . . 

Do.    Surplus  Lands 

Do.    84%  Deb 

Do.    8}  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  Distriot  Ord. 

Do.    6  %  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien 

Do.    44%  First  Pref 

Do.    8*%  Qtd 

Metro.  Eleo.  Trams,  44  %  Deb, 

Do.    5  %  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  6%  Pref, 

Do.    4  %  Deb 

Underground  Eleo.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord.  .. 

Do.    6  %  Pref 

Do.    44%  Deb 


UO 
100 
IO0 
100 
100 


loo 

100 

too 

100 

UK) 
100 
100 
100 
1 
1 
100 

1 

100 

10 

I/. 

100 

100 

100 


Dividends 
for 


Closing 
Quotations 
Jan.  27th. 


89  —  91 
6t  —  68 
46  —  464 
60  —  62 
84  —  86 

81  —  83 
78  —  80 
81J-  82J 

186  — 189 
91  —  98 
94-96 

82  —  84 
75  —  77 


B0 


M 


8-     4 

84^8," 

8-     I 

66-70 
88-  8J 
43-  44 
115  -117 
98  -100 
984-941 

8=  <V 

79  —  84 


4-9 

♦V 

+  1 
+  1 

41 


+  A 


+  * 

+  2 


+    i 


Yield 
p.o. 


£  l.  d. 
4     7  11 

r,  17   8 

8  11  8 

4    8  8 

4     1  4 

4     4  4 

4     7  6 
Nil 


6  13  0 

7  6  6 
6    8  6 

8  0  0 
:.  li  4 

Nil 

Nil 

6    3  7 

4  10  0 

6    7  0 

Nil 

4  14  3 

6    7  3 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


nglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    44%_Deb 

Do.    6%  Deb 

aokland  Trams,  5  %  Deb. 
lombay  Eleo.  S.  ft  Trams,  Pref, 

Do.    44  %  Deb 

Do.    6  %  2nd  Deb 

Irazilian  Traction,  Light  and  I 
Power ) 
irisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44%Deb 

I.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    4j  %  1st  Mort.  Deb. 
Do.    4J  %  Vancouver  Deb.    . . 

Do.    4J_%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

ape  Electric  Trams 

ity  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

olombo  Elec.  Tr.  ft  Lt.,  6  %  Deb. 
iavana  Elec.  Rly.,  6  %  Bonds  . . 
^algoorlie  Eleo.  Trams 

Do.    6%  A  Deb 

Do.    6%BDeb 


6 
6 

3 

n 

100 

4 

4 

100 

44 

44 

100 

b 

6 

100 

6 

5 

10 

6 

K 

100 

44 

44 

100 

6 

6 

$100 

6 

6t 

5 

8 

8 

5 

5 

5 

100 
100 

44 
8 

u 

100 

6 

6 

100 

6 

6 

40 

44 

44 

100 

44 

44 

100 

4I 

4| 

6 

74 

6f 

6 

5 

6 

100 

*4 

44 

1 

6 

5 

5 

5+ 

5 

100 

4 

4 

100 

5 

5 

$1000 

5 

6 

1 

Nil 

100 

5 

6 

100 

3 

4??-  »<V 

:1 
+  * 

6    6    5 

89?-  9l| 

6    0    7 
4    7    5 

9rt  —  98 

4  11  10 

97  -  99 

-  4 

6    10 

102  — 1C5 

4  15    3 

11  —  114 

5    4     4 

984—  9<>4 

+14 

4  14    8 

97  —  99 

+2 

6     1     0 

91  —  98 

+  6 

6    9    0 

'8—    8i 

4-  bi 

4  18    6 
4  IS    0 

97  —100 

4  10    0 

117  -122 

+  12 

6  11     2 

107  —111 

+  4 

6    0     1 

108  —115 

+  8 

4  15     3 

98  -101 

4    9     1 

94  —  98  xd 

4  12    0 

93  —  96 

+  2 

4    8    7 

6—64 

5  i5    6 

96  —  69 

4  16    7 

4  11     0 

8-     1 

-*, 

6  13    4 

SrV-  m 

+  13« 

4     0    0 

91  -96 

4    8    4 

89  —  93 

+  1 

6    7    8 

934—  974  xd 

5    2    6 

0  -     A 

Nil 

85  —  90 

6  11     1 

10  —  20 

Nil 

La  Plata  Elec.  Trams,  Ord, 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    6%  Deb 

Madras  Eleo.  Tr.,  6%  Cum.  Pref. 
Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Gen.  Con.  6  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Klys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
5  %  Bonds  J 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P. ) 
6  %  1st  Deb.  j 
Singapore  Tranm,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%Pref 

Do.    6  %  1st  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb. 


1 

1 

4*d. 

6 

1 

6 

H+ 

1 

6 

H 

100 

5 

6 

6 

6 

6 

100 

5 

6 

100 

5 

5 

$1000 

6 

6 

$100 

7 

7 

6 

6 

100 

6 

6 

5 

10 

lOt 

6 

6 

6 

100 

6 

6 

1 

54 

5 

6 

6 

100 

44 

44 

5 

6 

100 

6 

5 

$600 

6 

6 

100 

5 

5 

100 

5 

6 

6 

7 

7 

5 

6 

6 

100 

6 

6 

100 

44 

44 

+  54 

+94 

-.84 
+"i 


+  24 

+64 

+  2 
+  1 


6    0 

4  7 

5  1 
5    4 

5  14 
4  19 

6  2 


6  19  8 
6  10  6 
9     1  10 


4  19  0 

6  10  1 

5  0  0 

7  7  4 
5  14  8 

8  0 

4  13  9 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.- HOME. 


-ournemouth  ft  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44%  Deb.  Stock  .. 
r»mpton  ft  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

entral    Electrio  Supply,  4  %) 

Guar.  Deb.  J 

haring  Cross,  West  End  &  City 

Do.    44%  Cum.  Pref 

Do.    "  City     Undertaking  "  I 
44  %  Cum.  Pref.  } 

Do.    Do.    4%  Deb 

helsea,  Ord.  

Do.    44%  Deb 

itv  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    4*  %  Second  Deb. 

ounty  of  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
dmundson's,  Ord. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 
Do.    44  %  First  Mort.  Deb.   .. 

ilkestone 

Do.    6%  Cum.  Pref 

Do.    44%  First  Deb 


10 
10 

Stock 

100 

10 

10 

Stook 

Stock 

£3 

6 

5 

100 


9  —  10 

88-    9J 

10  —  104 

93  —  96 
81-  91 
8J-    B? 

90  —  93 
44-  5 
4J-  48 
8i-    41 

90  —  92 
41-     61 

95  -   98 

164-  174 


13 


14 


116  -  120 
98  -  101 
lis-  128 
111—  124 

IOI4—IO94 
98  -101 

$i 

81  —  84 
48-  44 
4|-   a 

87  -  89  xd 


+  * 


+  4 


6    0 

4  18 

5  14 
4  13 

6  8 
4    0 


5    6  0 

4    8  0 

4  15  8 

4  11  9 

5  2  10 
4  5  9 
4    3  4 


9 
4  17 
4  19 
4  7 
4  9 
Nil 
7    6 


5    2    7 
5    12 


Hove 

Kensington  ft  Knightsbridge,  Ord. 

Do     4  %  Deb 

Kent  Eleo.  Power,  44  %  Deb.    . . 
London  Eleotrio,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.     .. 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    34  %  Mort  Deb 

North  Metropolitan  Power  Sup- ) 

ply,  6  %  Mortgages  (Red.)  J 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    84%Deb 

South  London,  Ord. 

Do.    6  %  First  Mort.  Deb.     . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.    4*  %  First  Deb.  Stook    .. 
Urban,  Ord 

Do.    5  %  Cum  Pref 

Do.    44  %  First  Mort.  Deb.    . . 
Westminster,  Ord 

Do.    44%  Com  Pref 


6 

8 

8t 

5 

8 

t»t 

Stook 

4 

4 

Stock 
8 

a 

44 

5 

6 

6 

Stock 

4 

4 

6 

4 

4t 

6 

44 

44 

Stock 

4 

4? 

Stock 

4 

4 

100 

5 

6 

10 

6 

6 

5 

7 

fit 

5 

10 

lot 

6 

7 

7 

100 

84 

84 

4 

b* 

100 

6 

6 

1 

7 

7 

100 

Nil 

44 

£3 

5 

s: 

10O 

44 

44 

5 

10 

lot 

5 

44 

44 

£8 

91  -  93 
74  —  78  xd 


81-84 

100  -103 

91-  104 


68-  74 
82-85 

8-  «1 
98  -101 

85-88 
?8-  94 
5  -    5Jxd 


4  17  3 

4  19  8 

6  0 

6  15  6 

4  13  1 

5  14  B 
6  3 

6  3  3 
4  14  9 
4  10  10 
4    3  4 

4  17  1 

6  14  8 

6    7  8 

9  7 

4  18  3 

3  4 

6  10  3 

4  19  0 

5  14  9 
4  13  9 

6  '0  0 
6  2  8 
6  9  7 
4    6  10 


*  Unless  otherwise  stated,  all  shares  are  fully  paid.       f  Interim  Dividend.        t  8s.  Cash  and  2%  In  Funded  Certs. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTHICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Dividend? 
for 


Closing 
Quotations 
Jan.  »7th. 


Rise   Present 
+  or     Yield 
FaU       p.o. 


Closing 

Quotations 
Jan.  Ii7th. 


Adelaide ,  6  %  Pref . 
Calcutta,  Ord 

Do.    6%Pref 

Calgary  Power,  let  Mort.  Bds 
Canadian  0»n.  El.  Com. .. 

Do.    7%  Pref 

Cordoba  Lit.,  Power  and  T.,  Ord 

Do.    6  %  Deb 

Elec.  Lt.  and  P.  of  Cochabamba, 

6  %  Bonds 

Eleo.  Supply  Viotoria,  6  %  1st 

Mort.  Deb. 

Elec.    Dev.    Ontario,    6   %    1st 

Mort.  Bonds 

Ealgoprlle  Elec.  P.  and  L.,  Ord 

Do.    6  %  Pref 

Kaministiquia  Power,  5  %  G,  Bs 
Madras,  Ord. 

Melbourne,  6  %  1st  Mort.  Deb, 
Mexican  El.  Lt ,  5%  1st  M.  Bds 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref.     . . 

Do.    6  %  1st  Mort.  Gold  Bds 

Do.    6  %  2nd  Mort.  Bonds    . . 


5 

6 

6 

64 

6 

5 

100 

6 

$100 

7 

$100 

7 

1 

6 

100 

5 

100 

6 

100 

6 

$500 

S 

10/- 

Nil 

1 

6 

$500 

5 

6 

Nil 

100 

B 

6 

$100 

4 

$100 

7 

5 

100 

6 

54-  BS 
78-  7j 
4'S-  6ft 
89J—  9>i 
107  -112 
ll'J  -124 

ft-    s 

90  —  93 
674  -  89} 

91  —  94 
94 J-  96} 

ft-      ft 
102  -104 
It-     1J 

101  -104 
68  -  72 
47  -  5ft 
85  —  89 
83  -  87 
C5  —  68 


5  11 

7! 

5    8 

(1 

4  16 

f. 

+  1 

6    8 

:i 

+a 

7    2 

in 

5  12 

11 

7  13 

ii 

6    7 

6 

-4 

6  14 

1 

E    6 

f. 

+  i 

6    3 
Nil 

8 

11    6 

B 

+14 

4  16 

2 

4  IB 

0 

4-4 

6  19 

II 

+  6 

+  13 

7  17 

4 

+  10 

5  15 

11 

+74 

7     7 

1 

Monterey  Elv.,  Light  &  Power,  1 

5  %  1st  Mort.  Deb.  j 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal,  1 

6%  1st  Mort.  Bonds] 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6  %  Deb.  Stock 
Roy.  Eleo.  Co.,  Montreal,  44  %1 
1st  Mort.  Deb.  j 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  ] 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  I 
1st  Mort.  6%  Gold] 


100 
$100 
$500 
Stock 

Do. 

Do. 

100 

$100 
$500 
Stock 
Do. 


1044- 

9B  - 


■221 


•in 
-108 


1064: 

98 

-  U8 


-     r;5xd 
-106 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %  Pref 

Babcook  &  Wilcox  . . 

Do.    Pref 

British  Aluminium,  Ord. 

Do.     6  %  Cum.  Pref.    . . 

Do.    5  %  Prior  Liens  Debs. 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.     Fref. 

Do.    Deb 

British  Thomson-Houston,  Deb 
British  Wcstinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien     . . 
Browett,  Lindley,  Ord.     . . 

1  Do.  Pref 

Brush,  7  %  Pref 

Do.     5  <i  Prior  Lien  Deb. 

l.o     4*  %Deb 

Do.     l£  %  Second  Deb. 
Calender's  Cable   .. 

Do.    Pref 

Do.    Deb 
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Bank  rate  of  Discount  4  per  cent.,  January  22nd,  1914. 


Walking  Races. — The  Hackney  "Walking  Club,  which 
was  formed  as  a  result  of  the  successful  electrical  trades  London 
to  Brighton  walking  race,  1911,  has  decided  to  hold  in  the  near 
future  the  following  events,  for  each  of  which  there  is  no  entrance 
fee : — February  28th,  20  miles  scratch  ra".e  and  yacht  handicap 
over  a  measured  couree  ;  Easter,  100  miles  time  trial  walking  race 
finishing  at  Southend-on-Sea  ;  Whit-Monday,  third  annual  London 
to  Southend  walk.  Full  particular^  can  be  obtained  from  the 
Hon,  Secr'eta'ry,   Mr.  S.   C.  HayncF,  20',  Penda  Road,  Clapton  Tark, 


London,  N.E.  For  the  100  miles  walk  already  seven  entries  hav 
been  received,  these  being  A.  It.  Edwards  (late  of  May-Oatwa 
Fire  Appliances,  Ltd.),  II.  Gregory  (Crypto  Eleotrical  Co.),  E.  G 
Hedges  (Thames  Ditton),  C.  H.  Malivoire  (Crypto  Eleotrical  Co. 
winner  of  the  18  miles  race,  II.  V.  Wallington  (Hirringay),  an 
J.  H.  Williamson,  of  Manchester.  It  i«  understood  that  S.  1 
Haynes  (Associated  Fire  Alarms,  Ltd.),  winner  of  the  London  t 
Southend  walk,  1913,  will  not  be  a  competitor  in  the  100  mil' 
event. 
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TE       NICAL    ASPECTS    OF    THE     RAILWAY 
CONTROL    SYSTEM. 


[BY  AN   KNGINKKHINi:    CuHK.KKCnNhKNT.] 

Public  attention  has  been  directed  to  the  subject 
of  railway  control  by  Lt. -Colonel  Druitt,  of  the 
Board  of  Trade,  whose  report  concerning  a  run- 
away train  and  subsequent  collision  in  the  north  of 
In;  land  concludes  as  follows:  — 

"This  accident  illustrates  the  advantage  of  a 
system  of  control  in  case  of  accident  where  the 
line  is  suddenly  obstructed  at  any  point,  as  the 
trains  can  be  quickly  diverted  or  broken  up  in- 
stead of  having  to  stand  idly  behind  one  another 
until  the  line  is  cleared." 

Practically  every  railway  company  in  this  country 
has  adopted,  or  is  contemplating,  a  special  system 
of  control.  It  would  be  well  therefore  to  consider 
in  what  respects  the  new  method  o"f  working  differs 
from  that  which  prevailed  a  few  years  ago,  and  also 
the  technical  difficulties  involved. 

The  dictionary  meaning  of  the  word  "  control  "  is 
given  as  "restraint,"  "authority,"  "command"; 
but  from  a  railway  standpoint,  a  modern  "  control  " 
system  should  be  defined  as  a  scientific  means  of 
regulating  traffic. 

Its  object  and  scope  are  to  ensure  that  empty  trucks 
are  drafted  about  the  line  in  sufficient  numbers  to 
enable  goods  agents  to  cope  efficiently  with  local 
traffic;  to  see  that  the  more  important  trains  from 
goods  yards,  exchange  depots  and  colliery  sidings 
have  preference  over  the  less  important  ones,  and 
in  a  special  way  to  direct  the  movements  of  all  goods 
and  mineral  traffic.  The  control  system  is  also  made 
use  of  for  providing  engines  and  special  power,  ar- 
ranging for  the  relief  of  goods  guards  and  other 
functions  of  a  routine  character. 

Railway  Traffic  Regulators. — In  order  to  prevent 
overlapping  and  to  reduce  inefficiency  to  its  lowest 
denominator,  a  new  department,  called  the  "  central 
control."  has  been  brought  into  existence.  Its 
chief  officer  and  his  colleagues  are  men  thoroughly 
versed  in  the  manipulation  of  railway  traffic.  Their 
knowledge,  which  is  born  of  a  widespread  experi- 
ence, would  enable  them  to  judge  of  the  relative 
importance  of  two  goods  trains  converging  upon 
a  junction,  and  to  decide  quickly  which  should  have 
precedence  of  the  road.  That  the  junction  in  ques- 
tion may  be  many  miles  away  from  headquarters  is 
a  detail  of  minor  importance  for,  as  will  be  explained 
later  on,  both  the  trains  and  junction  in  question 
would  be  portrayed  in  miniature  near  the  "  Regu- 
lator's "  desk.  Full  power  is  given  the  controller 
to  alter  the  ordinary  working  arrangements  of  the 
trains  as  occasion  demands.  Wagons  cannot  be 
added  or  deducted  from  any  train  load  without 
authority  from  the  chief  controller,  nor  is  an  engine 
driver  allowed  to  perform  special  shunting  operations 
without  permission  from  the  same  source. 

The  control  staff  or  "  regulators,"  as  they  are 
sometimes  called,  should  know  the  haulage  capacity 
of  engines,  should  be  able  to  calculate  the  speed  of 
trains  of  different  kinds,  and  must  bear  in  mind  the 
accommodation  available  at  the  various  loops  and 
refuge  sidings  dotted  about  the  line. 

A  control  office  is  unique  in  respect  of  its  equip- 
ment. The  walls  are  decorated  with  a  gigantic 
diagram,  beautifully  coloured  and  highly  finished, 
representing  all  the  sections  of  line  under  control 
administraFion.  It  may  be  mentioned  at  this  stage 
that  a  large  railway  company  would  probably  have 
four  or  more  control  depots,  connected  telephoni- 
cally  with,  but  subordinate  to,  a  chief  control  office. 
On  the  diagram  before  mentioned  are  clearly  por- 
trayed the  whole  of  the  main  tracks,  sidings,  loops 
and  signal  boxes  within  the  control  area.  Small 
flags  of  different  shape  and  colour  are  used  t'o  indi- 


cate the  goods  trains  of  various  types.  These  flags 
are  placed  in  metal  sockets  on  the  diagram  so  that 
the  precise  whereabouts  oi  traffic  ifl  visually  depicted 
before  the  controller's  notice.  As  the  trains  speed 
on  their  way  the  flags  arc  moved  by  hand  to  fresh 
positions  corresponding  with  those  of  the  actual 
train  movements.  This  procedure  is  repeated  until 
the  terminal  stations  are  reached  or  until  the  trains 
have  passed  a  prescribed  limit. 

There  are  also  two  other  notable  features  about  a 
control  room  :  It  is  strictly  private  and  extremely 
quiet.  Attention  to  the  matter  of  privacy  enables 
the  staff  to  get  along  with  their  work  unhampered 
by  inquisitive  sightseers.  The  need  for  quietness, 
however,  involves  a  question  of  technical  appliances, 
and  at  the  same  time  it  rules  out  of  consideration 
any  electrical  device  that  is  noisy. 

The  Apparatus  that  makes  a  Control  system  prac- 
ticable is  the  telephone. — Like  the  arms  of  a  gigan- 
tic octopus,  copper  wires  extend  to  the  uttermost 
parts  of  the  railway.  An  immense  number  of  tele- 
phones are  bridged  across  these  metallic  lines,  and 
brief  advices  are  passing  to  and  fro  both  day  and 
night.  Each  operator  in  the  control  room  sits  at  a 
desk  furnished  with  a  row  of  eye-ball  indicators, 
electric  lamps  or  other  switchboard  apparatus.  He 
is  also  provided  with  the  usual  head  and  chest  gear, 
which  should  be  of  the  best  quality  so  that  shouting 
is  unnecessary.  Fortunately,  the  manufacturers  in 
this  country  are  able  to  supply  an  excellent  article 
and  no  difficulty  need  be  experienced  in  choosing  a 
first-class  equipment. 

The  same  remarks  are  true  at  the  outstations, 
though  in  rather  a  different  sense.  Loud  sounding 
bells  and  a  lusty  voice  are  really  needed  where 
engines  are  blowing  off  steam  and  where  the  mar- 
shalling of  goods  wagons  make  telephonic  sounds  a 
difficult  matter.  It  will  be  obvious  that  a  combina- 
tion transmitter  and  receiver — similar  to  that  used 
in  a  control  room — would  be  unsuitable  at  wayside 
places.  Hence  an  ordinary  telephone,  differing  only 
in  a  few  structural  details,  is  found  to  meet  the  case. 
Several  telephone  svstems  are  on  the  market  at 
present.  Some  are  wholly  selective  in  their  opera- 
tion, whilst  others  are  partly  selective.  Ringing  out 
to  line  is  accomplished  either  by  means  of  small 
rotary  converters,  magneto  generators,  direct  cur- 
rent press  buttons,  or  combination  ringing  and 
listening  keys.  As  the  advocates  of  each  system 
claim  that  their  apparatus  is  specially  adapted  to 
control  requirements,  it  would  be  unfair  to  boom 
one  particular  system  to  the  disadvantage  of  the 
remainder. 

An  opinion  may  be  ventured  regarding  the  volt- 
age of  a  control  telephone  circuit.  Preference  should 
be  given  to  a  low  pressure  system  rather  than  to  a 
high  one,  but  as  "  low  "  and  "  high  "  are  relative 
terms,  the  mistake  must  not  be  made  of  regarding 
these  words  as  having  a  Board  of  Trade  significa- 
tion. For  instance,  there  are  telephone  control  sys- 
tems working  at  a  pressure  of  160  volts,  and  others 
at  24  volts,  relays  being  employed  in  connection 
with  the  latter  to  transmit  the  low  tension  current 
as  required.  Doubtless  both  voltages  have  much  to 
recommend  them,  but  if  a  telephone  wireman  had 
to  work  among  the  wires  on  a  wet  day  he  might 
receive  an  objectionable  shock  from  a  wire  at  the 
higher  voltage. 

Aerial  Construction. — What  has  been  already  said 
may  perhaps  indicate  the  working  conditions  on  our 
English  railways,  whereas  the  concluding  remarks 
will  show  the  need  for  exactitude  of  detail  in  the 
work  of  aerial  construction.  Failure  to  build  a 
good  telephone  line  will  not  merely  reveal  the  work 
of  a  novice  instead  of  that  of  an  engineer,  it  will 
bring  discredit  upon  the  best  control  system  in  the 
world.  To  those  inexperienced  in  the  erection  of 
line  wires  on  railway  slopes,  the  task  may  appear 
comparatively  easy  and  so  straightforward  thai  mis- 
take's  would    be   extep'tibnal.      In  the  first  pTate  it 
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should  be  remembered  that  telephone  control  lines 
have  to  be  run  on  telegraph  routes,  across  junctions, 
round  curves,  over  signal  boxes,  and  along  under- 
ground paths.  The  officer  in  charge  has  to  zealously 
guard  against  three  things  so  that  when  completed 
the  wires  may  be  free  from  (a)  metallic  faults,  (b) 
induction,  (c)  over-hearing. 

Development  of  metallic  faults. — To  minimise  the 
chance  of  contact  or  earth  from  other  wires,  a  posi- 
tion on  the  pole  should  be  decided  upon  where  such 
interference  is  least  likely  to  occur.  That  position 
is  at  the  top.  The  upper  arms  should  be  therefore 
reserved  for  control  wires,  and  though  such  a  de- 
cision may  involve  me  moving  of  existing  wires  to 
a  lower  position  on  the  pole,  the  alteration  should 
be  made. 

As  regards  the  choice  of  metal,  little  need  be  said  : 
either  copper  or  bronze  would  be  used.  The  balance 
is  in  favour  of  copper. 

It  is  rather  on  the  erection  of  control  telephone 
wires  that  a  few  pertinent  remarks  may  be  offered. 
Experience  has  shown  that  it  is  one  thing  to  issue 
instructions  and  another  thing  to  have  them  obeyed. 
Tension  vices  in  suitable  numbers  may  be  dealt  out 
to  gang  foremen :  a  thermometer  may  be  provided 
together  with  a  table  of  sags  and  stresses  to  ensure 
adherence  to  a  specified  factor  of  safety,  but  unless 
a  strict  watch  is  kept,  copper  wires  are  regulated  by 
what  is  commonly  known  as  "  a  ride  of  thumb."  And 
guess  work  nearly  always  leads  to  disastrous  results 
on  the  occasion  of  a  severe  frost.  Workmen  accus- 
tomed to  the  manipulation  of  iron  wires  are  apt  to 
display  contempt  for  an  instruction  which  forbids 
them  dragging  a  copper  wire  along  the  ballast  or 
across  a  rusty  stay,  but  with  a  courteous  firmness  on 
the  part  of  those  in  authority,  the  correct  method 
of  erection  is  soon  realized  and  the  rules  are  faith- 
fullv  observed.  If  care  is  exercised  in  the  erection 
of  copper  wires,  it  is  amazing  what  a  length  of 
time  they  last  and  how  few  faults  develop.  Even 
amidst  murky  surroundings  it  is  not  an  uncommon 
experience  for  a  copper  wire  to  remain  in  service 
for  a  period  of  20  years. 

Induction. — Only  those  who  have  had  experience 
with  series  and  parallel  earth  circuits  can  fully  real- 
ize what  an  intolerable  nuisance  induction  means. 
This  is  true  in  a  marked  degree  of  signalmen's 
telephone  circuits,  especially  when  the  latter  are 
adjacent  to  Wheatstone  working  postal  wires.  The 
special  induction  referred  to  manifests  itself  in  the 
following  manner:  Commencing  with  a  low  hum- 
ming noise  the  sound  rises  to  a  huge  crescendo, 
making  telephonic  conversation  almost  inaudible. 
After  a  time  the  inductive  sounds  change  to  a  curi- 
ous staccato  movement,  then  cease  abruptly. 
Ordinary  induction  may  be  distinguished  from  the 
former  in  that  it  belongs  to  the  buzzing  or  crackling 
variety. 

As  far  back  as  1878  the  late  Sir  Wm.  Preece  had 
discovered  that  the  best  means  of  overcoming  in- 
duction on  telephone  circuits  lay  in  the  use  of  metal- 
lic loops.  Then  came  tne  order  to  "cross"  wires 
at  every  eighth  pole.  This,  however,  did  not  give 
entire  satisfaction.  Postal  engineers  proved  later 
on  that  elimination  of  inductive  disturbance  on 
metallic  loops  could  only  be  accomplished  by  revolv- 
ing the  telephone  wires,  by  equality  of  insulation,  by 
careful  regulation  of  the  wires  and  of  adjacent  tele- 
graph circuits. 

The  object  of  revolving  "  control  "  wires  is  to 
ensure  that  they  are  brought  to  the  same  average 
distance  from  all  external  disturbing  influences; 
that  the  four  spans  of  one  telephone  leg,  forming  a 
complete  twist,  are  exactly  counteracted  by  the 
same  disturbing  influence  upon  the  other  leg. 

On  a  railroad,  industrial  sidings  intersect  the 
main  line  with  surprising  frequency.  The  laying  of 
these  sidings  generally  leads  to  a  re-arrangement 
of  the  aerial  t'elegrap'h's  and  the  provision  pi  one  or 
more  additional  poles.     By  so  doing  the  symmetry 


of  the  twist  is  destroyed  and  induction  in  one  form 
or  another  is  at  once  apparent. 

"  When  one  support  is  added  (thus  forming  two 
spans  out  of  one)  the  shorter  of  the  two  should  be 
run  straignt  so  that  the  minimum  length  may  be 
exposed  to  external  inductive  interference. 

"  When  two  supports  are  inserted,  forming  two 
additional  spans,  the  wires  should  be  twisted  in  the 
usual  manner. 

"  When,  however,  three  extra  supports  are  neces- 
sary it  would  generally  be  advantageous  to  make 
four,  by  which  means  the  twist  will  not  be  interfered 
with." — (Tech.  Inst,  xiii,  pp.  58.) 

Overhearing. — It  has  been  truly  said  that  sym- 
metry of  construction  forms  a  very  important 
element  in  securing  immunity  from  inductive 
disturbance.  It  would  be  worth  while  differentiating 
between  certain  telephonic  sounds  of  a  well  known 
character  and  the  transference  of  articulate  speech. 
The  former  may  be  due  to  actual  faults  such  as 
earths  or  high  resistance,  and  the  precaution  should 
first  be  taken  of  -testing  the  defective  route  with  a 
view  to  clearing  such  faults.  On  the  other  hand 
overhearing,  or  cross  talk  (as  it  is  often  called),  on 
revolved  telephone  circuits  is  caused  through  lack 
of  equidistance.  It  is  important  therefore  that  all 
wires  on  a  pole  should  be  bound  in  on  the  same  side 
of  the  insulator.  This  may  seem  a  trite  statement 
to  make,  but  only  those  whose  daily  occupation 
brings  them  in  touch  with  aerial  telephone  lines 
will  fully  realize  the  value  of  such  instruction. 

The  introduction  of  48-inch  arms  made  it  possible 
for  two  telephone  circuits  to  be  erected  at  the  four 
corners  of  a  perfect  square.  On  many  railway 
systems  and  throughout  the  post  office,  arms  are 
spaced  12  inches  apart.  This  distance  was  selected, 
we  are  told,  not  because  there  was  any  particular 
virtue  in  that  dimension,  but  because  it  had  been 
determined  by  experience  that  12  inches  formed  a 
safe  and  workable  separating  distance  between  the 
insulators  upon  the  arms  and  between  the  arms 
upon  the  poles.  From  the  standpoint  of  elec- 
trical effects  any  other  square  would  have  been 
equally  suitable,  and  many  illustrations  of  that 
statement  of  fact  are  evident  to-day. 

It  will  thus  be  seen  that  the  methods  by  which 
inductive  disturbance  is  overcome  in  ordinary  tele- 
phone practice  are  much  the  same  in  solving  the 
difficult  problem  of  over-hearing  on  control  circuits. 


REVIEWS. 


Recent  Physical  Research.     By  David  Owen,  B.A.,  B.Sc 

London  :  Electrician  Printing  and  Publishing  Co.,  Ltd. 

Price  3s.  6d.  net. 

"  Recent  Physical  Research  "  is  based  on  a  series  of  bi- 
monthly articles  which  appeared  in  the  Electrician  in  1910 
and  onwards,  and  the  idea  of  the  book  appears  to  be  to 
provide  that  long-suffering  section  of  the  community  known 
as  the  "  present-day  student  of  Physics  "  with  an  opportunity 
of  getting  a  knowledge  of  those  branches  of  Physics  which 
are  at  present  a  sealed  book  to  him  (presumably  because  his 
text-book  is  "several  years  behind  the  wave-front  of  ad- 
vancing knowledge  ").  It  is,  of  course,  conceivable  that 
there  still  exists  the  youth  who,  with  an  air  of  supreme  con- 
fidence, remarked  that  he  had  "  done  all.  physics  in  three 
months — and  I  read  from  Ganot,  and,  of  course,  Ganot  is 
the  hi  si  ironl !  "  To  such  a  one  Mr.  Owen's  book  will  not 
appeal.  But  apart  from  such,  the  "present-day  students 
of  Physics  "  are  a  multitude  which  no  man  can  number, 
and  we  have  some  difficulty  in  discovering  the  exact  section 
for  which  Mr.  Owen  hae  written  his  book. 

To  the  humbler  students  of  physics,  and  especially  to 
those  who  are  engineers,  and  who  are  studying  physics  from 
a  practical  standpoint,  positive  rays  and  pressure  of  radia- 
tion and  free  electrons  in  metals  can  be  of  little  interest. 
To  the  advanced  student*  or  professional  physicists  these 
subjects  are  commonplaces,  and,  by  college  lectures  and 
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innumerable  "  monographs,"  will  have  become  almost  ai 
familiar  as  the  historic  wave  theory  of  light  or  the  electric 
thermometer.  There  is,  in  fact,  very  little  in  this  book  that 
has  not  previously  found  its  way  into  some  hook  which  is 
easily  accessible  .to  the  advanced  physics  student.  For 
example,  practically  the  whole  of  the  two  chapters  devoted 
to  Pressure  of  Radiation  have  already  been  dealt  with  in 
Prof.  Poynting's  memoir  "  On  the  Presence  of  Radiation," 
published  over  four  years  ago,  and  now  in  a  host  of  public 
reference  libraries. 

"The  Interaction  of  Ether  and  Matter,"  which  is  the 
subject  of  another  paragraph,  has  been  dealt  with  in  great 
detail  by  Sir  Oliver  Lodge  in  his  book  on  "The  Ether  of 
Space,"  published  over  two  years  ago.  An  even  more 
flagrant  case  of  "  recent "  research  occurs  in  the  chapter  on 
Short  Electric  Waves  and  Long  Heat  Waves — the  work  of 
Langley  and  Rubens,  Drude's  Equation,  and  the  Ketteler 
Helmholtz  Dispersion  formula,  are  all  referred  to.  and  a 
diagram  of  the  Reststrahlen  experiments  is  actually  given 
in  editions  of  Mr.  Edser's  book  on  "  Light,"  published  nearly 
10  years  ago. 

Mr.  Owen  has  certainly  written  and  arranged  his  matter 
admirably,  and  has  produced  a  dozen  very  readable  articles, 
but  the  point  is  that  this  has  all  been  done  before,  and  that 
every  student  who  wants  this  information  has  either  already 
got  it  in  his  lecture  notes  or  knows  where  to  get  it  in  the 
reference  library.  To  the  student  who  has  lost  his  lecture 
notes  or  forgotten  where  to  find  what  he  wants  in  the 
reference  library,  we  would  heartily  recommend  this  little 
book.— P.H.S.K.       

Handbook  of  Technical  Instruction  for  Wireless  Telegraphists. 
By  J.  C.  Hawkhead.  London  :  The  Marconi  Press 
Agency,  Ltd.     Price  3s.  6d. 

This  is  essentially  an  exposition  of  the  Marconi  system  of 
wireless  telegraphy  as  applied  to  ship  and  shore  communi- 
cation. No  collected  account  of  the  appliances  special  to 
the  Marconi  system  has  hitherto  been  published  in  book 
form.  The  appearance  of  the  work  under  review  will, 
therefore,  be  welcomed,  if  for  this  reason  alone,  by  others 
besides  those  wireless  operators  for  whom  it  is  primarily 
intended  as  a  handbook.  It  treats  the  matter  in  an  eminently 
practical  way,  and  there  can  be  no  doubt  that  the  volume 
will  henceforth  be  a  familiar  object  in  the  wireless  cabin  of 
every  ship  equipped  with  the  Marconi  system.  The  avowed 
intention  is  that  it  shall  serve  as  a  book  of  technical  instruc- 
tion to  learners  training  to  acquire  the  standard  of  efficiency 
demanded  by  Administrations,  in  accord  with  international 
regulations. 

The  book  is  divided  into  three  parts,  dealing  with 
elementary  technical  electricity  and  magnetism,  the  theory 
of  wireless  telegraphy,  and  practical  working  information 
respectively.  Of  these  it  may  be  said  generally  that  the 
first  part  is  fairly  adequate  to  the  purpose  in  view,  even 
quite  good  in  some  respects  ;  the  second  part  suffers  from 
being  over-condensed  and  stereotyped,  while  the  third  part 
forms  by  far  the  most  useful  and  the  best  part  of  the  work. 

The  illustrations  throughout  are  numerous  and  generally 
very  good.  The  exceptions  are  those  in  which  the  author 
tries  to  depict  the  electric  and  magnetic  lines  of  force,  as  in 
figs.  33  and  70.  In  the  latter  case  especially,  the  attempt 
is  open  to  considerable  criticism  and  can  only  be  charac- 
terised as  feeble.  The  text,  in  certain  cases,  is  inclined  to 
be  loose  in  expression,  as  in  the  use  of  the  term  "resistance" 
where  dielectric  strength  is  intended,  and  in  the  statement 
that  the  permeability  of  iron  decreases  as  the  magnetic  force 
increases.  Perhaps  the  most  serious  criticism  to  be  offered 
is  in  connection  with  the  opening  sentences  of  Chapter  II, 
Part  2,  where  the  author  has  "  side-slipped "  badly 
in  explaining  and  sketching  Lodge's  experiment  with 
syntonised  Leydeu  jars.  Both  the  explanation  and  the 
sketch  are  erroneous.  A  similar  criticism  applies  to  the 
explanation  and  diagram  of  currents  induced  by  a  moving 
magnet,  as  given  in  Chapter  VI,  Part  1.  The  illustration 
shows  a  balanced  condition  in  which  no  deflection  of  the 
galvanometer  would  be  produced. 

In  Part  3  special  mention  may  be  made  of  the  very 
useful  and  instructive  diagrams  given,  and  of  the  descrip- 
tion  and  methods   of   application   of    the   testing   buzzer. 


Although  some  of  the  information  given  in  distinctly  i 
to   controversy,   it  is,   on    the   whole,  sound   and   reliable. 
Attention  is  drawn  to  an  ominiOD  00  page  t'?A  in  regai 
a  method  of  baaing  the  aerial  with  toe  aid  of  a  wave-meter 
while  using  a  very  weak  OOOpliog  of  the  transmitter,  ■ 
the  author  fails  to  point  out  that  Doleai  the  arreftei  t/ap  is 
bridged  the  method  is  likely  to  fail. 

The  book  is  certainly  very  good  value  for  the  moderate 
price  charged,  and  will,  no  doubt,  be  much  improved  in 
future  editions. 


Elementary  Theory  of  Alternate  Current  Working.  By 
0  APT.  G.  L.  HaLL,  R.B.  London:  Electrician  Print'ng 
and  Publishing  Co.,  Ltd.     Price  3s.  6d.  net. 

Captain  Hall  has  written  a  very  common-Bense  book  on 
Alternating  Currents.  As  he  says,  the  standard  works  on 
this  subject  can  be  read  with  more  profit  when  a  working 
knowledge  of  the  elementary  theory  has  already  been 
acquired,  and  he  has  undoubtedly  succeeded  both  in  present- 
ing these  elementary  principles  in  as  simple  a  form  as 
possible,  and  in  his  endeavour  to  "  rob  electrical  phenomena 
of  the  mystery  with  which  they  are  so  often  associated  in 
the  mind  of  the  beginner." 

A  feature  of  the  book  is  its  division  into  short  chapters 
of  from  10  to  20  pages,  each  dealing  with  a  distinct  branch 
of  the  subject.  There  is  an  introductory  chapter  on  the 
fundamental  properties  of  alternating  currents,  followed 
by  chapters  on  Inductance,  Capacity,  Resonance,  and  Power 
Measurement.  The  chapter  on  Resonance  is  especially 
interesting,  and  gives  in  very  concise  form  the  essential 
facts  relating  to  the  combined  effects  of  inductance  and 
capacity  in  giving  rise  to  resonance  in  a.c.  circuits— a 
subject  that  is  generally  omitted  from  elementary  text- 
books, but  which  is  of  supreme  importance  in  the  design  of 
A.c.  machinery. 

Single  and  three-phase  generators  are  then  described,  and 
the  book  concludes  with  three  chapters  on  the  Synchronous, 
Induction  and  Commutator  Motors.  The  book  is  well 
printed  and  illustrated,  and  bound  in  a  serviceable  cover. — 
P.H.S.K. 


Natural  Sources  of  Energy.       By   Prof.   A.  H.  Gibsox. 

London  :  Cambridge  University  Press.      1913.      Price 

Is.  net. 

The  text  actuating  this  little  book  is  the  inevitable  ex- 
haustion of  the  so-called  fossil  fuels.  Let  this  come  sooner, 
or  let  it  come  later,  it  will  arrive.  At  the  moment  the  man 
in  the  street  regards  the  end  of  coal  as  occurring  when  his 
own  particular  head  has  ceased  to  ache.  And  this  ver- 
nacular phrase  covers  the  standing  opinion  of  most  men. 

When  Brindley  was  making  his  famous  mine  tunnel  at 
Worsley,  and  expressing  to  his  Ducal  client  his  hopelessness 
at  the  problem,  the  Duke  inquired  whether  they  were  getting 
out  a  cartload  of  the  rock  daily.  No,  said  Brindley.  A 
barrow  load  ?  Again,  No  !  The  Duke  passed  his  snuffbox 
and  then  put  the  question  a  third  time,  but  based  it  on  the 
capacity  of  the  snuffbox,  and  was  assured  that  much  more 
than  that  humble  measure  was  coming  forth,  to  which  the 
Duke  replied  :  Then  go  on,  Brindley,  you  will  get  through  in 
time.  And  so  with  our  coal,  America's  coal,  and  even  the 
huge  deposits  of  China,  waiting  until  400  million  industrious 
Chinese  enter  the  crazy  race  for  terrestrial  exploitation. 

As  regards  petroleum,  the  author  estimates  the  present 
output  as  only  equivalent  to  7  per  cent,  of  the  coal  output, 
or  to  15  per  cent,  if  used  in  internal-combustion  engines. 
He  notes  the  ease  with  which  oil  deposits  are  exhausted, 
and  does  not  appear  hopeful  of  much  being  got  from  oil. 
Peat  does  not  afford  much  hope  for  the  Ion?  future. 
Radium,  too,  has  to  be  dismissed  with  scant  courtesy,  and 
we  are  soon  brought  down  to  wind  and  water.  The  thermo- 
dynamic equation  is  explained,  and  then  we  return  to  fossil 
fuels  and  an  estimate  of  how  they  are  used,  facts  about  gas 
producers,  and  so  on,  all  of  which  seems  to  be  beggiug  the 
original  question  somewhat,  and  to  pertain  to  some 
elementary  book  on  steam  power. 

At  Chapter  IV  we  begin  to  move  outside  the  beaten 
track  into  the  realm  of  solar  heat,  but  the  solar  motor  does 
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not  Beem  likely  to  help  us  much.  Like  the  windmill,  it 
appears  to  demand  a  large  capital  expenditure  for  a  small 
power  return,  and,  like  the  windmill,  it  is  not  of  regular 
habits. 

Steam  to  the  weight  of  4,800  lb.  in  eight  hours  does  not 
seem  much  to  get  off  an  area  of  10,000  sq.  ft.  A  plant  in 
sunny  Egypt  gave  1  h.p.  from  100  sq.  ft.  of  beating  surface. 
Our  author  is  rather  strong  on  solar  motors,  for  he  says 
that  the  5-mile  coastal  strip  of  Australia  is  good  for 
120,000,000  h.p.,  if  only  1  per  cent,  of  the  strip  were 
utilised.    Advance,  Australia ! 

Then  there  is  tidal  power.  Of  this  we  can  only  say  that 
it  will  usually  call  for  very  costly  head  works.  If  any  of  our 
readers  have  been  to  l'lsle  Brebat,  they  may  have  seen  the 
little  tidal  mill  there  with  its  big  impounding  dam,  and  its 
two  pairs  of  stones,  or  was  it  four  ?  The  old  miller  offered 
it  to  the  writer  for  a  few  thousand  francs,  and  chucked  in 
his  house,  pigs,  and  hens,  only  appearing  to  reserve  his  own 
family.  But  it  is  not  everywhere  that  coastal  formations  go 
o  the  production  of  a  15-metre  tide,  nor  is  it  everywhere 
that  there  is  so  convenient  a  bay  to  be  dammed  by  a  short 
dam,  as  there  is  at  Brehat.  There  is  a  similar  mill  a  few 
miles  away  on  the  mainland,  on  the  Lezardrieux  River. 

Our  author  sees  the  difficulties  of  tide  power — the  need  of 
great  accumulators,  and  the  need  for  letting  out  all  the 
stored  water  before  it  is  blocked  by  the  next  tide. 

But  we  do  not  see  that  any  number  of  tidal  mills  will, 
even  in  theory,  increase  the  braking  effect  of  the  tides  on 
the  earth's  rotation.  The  mill  will  do  work,  and  it  will  all 
end  in  heat,  just  the  same  as  it  does  now.  The  author 
evidently  has  not  seen  Brehat,  but  refers  to  the  bay  of 
Fundy,  with  its  40-ft.  tide.  We  have  always  heard  this 
stated  as  70  ft.,  while  the  Chepstow  tide  is  said  to  be  from 
45  to  60  ft.  Vegetation  remains,  for  we  can  always  grow 
potatoes  and  make  alcohol. 

This  is  an  excellent  little  book,  very  interesting  to  read, 
but,  with  our  present  limited  knowledge,  we  see  little  chance 
for  any  power  except  that  derived  from  the  sun  by  way  of 
rain  and  the  earth's  differences  of  level. 

The  Orinoco  has  a  cresciente  of  80  ft.  at  Ciudad  Bolivar, 
and  might  be  dammed  up  to  that  level,  and  again  dammed 
lower  down  stream.  It  flows  7  or  8  miles  an  hour  on  a 
width  of  a  mile  or  so  at  the  narrows  or  Angostura,  and  is 
over  480  ft.  deep,  and  this  great  river  is  said  not  even  to 
rank  with  the  earth's  12  biggest  rivers,  though  probably  for 
power  purposes  it  does.  It  is  to  water  power  that  our  pos- 
terity will  look.  Meantime,  let  us  kill  the  mosquito,  the 
tsetse  and  other  flies,  and  the  tropics,  where  such  rivers 
flow,  will  become  healthy  enough  to  live  in,  for  it  is  only 
because  of  the  flies  that  the  tropical  parts  of  the  earth  are 
not  the  best  to  live  in.  Meantime,  some  of  us  could  stay 
here  and  batten  on  the  transmitted  energy.  Power  will  be 
made  ultimately  by  a  few  engineers  abroad,  food  will  be 
grown  out  there  also,  and  manufacturing  will  be  done  in 
climates  more  suitable  for  work,  by  the  aid  of  the  very 
long-distance  transmission  which  it  remains  for  electrical 
engineers  to  find  the  way  to  carry  out. 


BRITISH    PRACTICE    IN    THE 
CONSTRUCTION    OF    HIGH-TENSION 
OVERHEAD    TRANSMISSION    LINES. 


By  B.  WELBOURN,  M.I.E.E. 


Abstract  of  paper  read  before  the  INSTITUTION  OF  ELECTRICAL 
Engineers,  January,  lal4.) 
(Concluded  from  page  130.) 
The  pin  type  of  insulator  is  most  in  favour  in  this  country,  and 
is  likely  to  continue  so  while  pressures  remain  at  20,000  volts  ; 
indeed,  it  is  quite  reliable  up  to  66,000  volts.  The  suspension  type 
of  insulator  in  neceea  try  for  really  high  pressures  such  as  100,000 
volts.  All  main  lines  should  be  designed  so  that  they  may 
ultimately  be  worked  at  a  higher  pressure  than  that  at  which  they 
are  first  operated.  The  time  is  approaching  when  there  must  be  a 
further  raising  of  working  pressures  on  main  alternating-current 
high-tension  circuits,  similar  to  the  big  change  which  was  made  in 
passing  from  11,000  to  20,000  volts  on  underground  cables  eight 
years  ago.  The  only  commercially  possible  alternative  would 
appear  to  be  the  Thury  high-tension  continuous- otjrrent  system. 


There  is  no  difficulty  in  obtaining  excellent  pin-type  insulators, 
but  unfortunately  many  of  those  in  use  have  not  been  of  British 
manufacture.  One  British-  firm  of  porcelain  makers  has  taken  up 
this  question  vigorously  in  the  last  few  years.  Late  deliveries  of 
insulators  by  foreign  makers  are  very  frequent,  and  several  months 
sometimes  elapse  before  an  order  for  a  few  gross  of  20,000-volt 
insulators  is  completed. 

Whether  insulators  are  made  in  two  parts,  or  not,  it  is  of  the 
utmost  importance  to  insist  on  the  parts  being  put  together  in  such 
a  way  that  no  air  cavity  can  exist. 

Most  engineers  prefer  brown,  green,  or  neutral-tinted  insulators 
as  being  less  conspicuous  than  white  and  therefore  less  likely  to 
attract  the  attention  of  stone-throwers,  &c.  On  lines  comprising 
two  or  more  circuits  it  is  sometimes  advantageous  to  use  insulators 
of  different  colour  for  each  circuit  in  order  to  prevent  mistakes 
and  danger  to  linesmen.  All  insulators  should  be  made  of  the 
highest  grade  porcelain  which  has  been  vitrified  throughout  and  is 
absolutely  non-absorbent  of  moisture  and  free  from  flaws,  cracks 
or  foreign  matter.  The  colouring  of  insulators  is  given  by  the 
glaze,  which  must  cover  the  entire  surface,  except  the  area  where 
joints  are  made,  and  must  be  free  from  crazing,  bubbles,  craoks,  tec. 
On  completion,  insulators  should  be  tested  both  electrically  and 
mechanically. 

Suspension-type  insulators  can  be  very  use  fully  employed  at  terminal 
poles  (see  fig  2).  Such  an  arrangement  materially  reduces  the  cost 
of  a  terminal  pole  on  a  heavy  line.  The  practice  of  using  shackle 
insulators  on  high-tension  lines  at  terminal  and  corner  poles  is  to 
be  condemned,  because  of  the  weakness  of  the  insulator  from  the 
electrical  point  of  view.  All  telephone-circuit  insulators  should  be 
of  the  double-petticoat  type  when  used  under  power  wires. 

It  is  important  that  ah  pins  should  be  galvanised,  and  should  be 
stiff  enough  to  withstand  every  normal  strain.  They  may  be  fastened 
to  the  insulator  by  a  cement  which  will  not  swell  on  prolonged 
exposure  to  damp  air,  or  by  packing  the  free  space  with  hemp  or 
twine  soaked  in  linseed  oil,  in  such  a  way  as  to  ensure  that  the 
insulator  cannot  work  loose. 

On  all  the  best  work  a  continuous  earth  wire,  varying  in  size 
according  to  the  conditions,  is  run  from  end  to  end  of  the  line 
either  above  or  below  the  power  wires,  and  all  metalwork  on  the 
poles,  including  a  lightning  spike,  is  substantially  connected  to  it. 
The  earth  wire  itself  should  be  connected  to  an  earth  plate  at  every 
fifth  pole  by  means  of  a  conductor  (of  ample  section  for  carrying 
the  possible  leakage  current),  which  is  protected  from  mechanical 
damage  above  ground  by  a  creosoted  wood  strip  or  other  means, 
and  below  ground  from  corrosion  by  being  buried  in  pitch  or  being 
painted  with  a  high-class  paint,  such  as  P.  &  B. 

The  connection  to  the  earth  plate  must  be  well  made  to  secure 
permanent  results.  One  way  which  the  author  prefers  is  to  have 
two  bosses  cast  on  the  earth  plate  with  8-in.  centres,  and  to  drift 
into  these  the  terminals  of  a  standard  copper  tramway  bond,  to 
which  is  bound  and  soldered  the  conductor  from  above.  These 
connections  should  be  liberally  painted  as  before.  The  earth  plate 
itself  should  be  18  in.  square,  and  of  cast-iron  not  less  than  i  in 
thick,  and  should  be  buried  in  small  coke.  Experiments  have 
shown  that  this  is  the  most  efficient  size  of  plate  to  use.  The 
author  wishes  to  lay  special  stress  on  the  necessity  of  great  care 
being  taken  with  the  installation  of  the  earthing  system  and  its 
subsequent  maintenance,  as  human  life  may  be  dependent  on  it  for 
safety.  When  placed  above  the  power  lines,  the  earth-wire  should 
undoubtedly  be  of  the  same  metal  as  the  power  lines,  and  not  of 
galvanised  steel,  which  has  a  shorter  life  than  copper  or  aluminium, 
and  will,  on  breaking,  foul  the  power  wires  and  interrupt  the 
supply.  No  necessity  exists  in  this  country  for  earth-wire  pro- 
tection above  the  power  lines. 

Air-core  choking  coils  consisting  of  not  less  than  12  turns  of 
line  wire  are  installed  in  series  with  each  line  wire  to  hold  back 
the  high-frequency  oscillations  until  a  horn-type  air-gap  arrester, 
placed  on  the  line  side  of  the  coil,  can  spark  over.  In  series  with 
the  arrester  a  non-inductive  rwistance  is  employed  to  limit  the 
flow  of  current  to  earth  to,  say,  10  amperes,  and  for  this  purpose  a 
carboa-rod  resistance  may  be  employed. 

The  author  does  not  place  any  faith  in  horn  arresters  erected  in 
the  open  air,  especially  in  industrial  districts,  as  the  air-gap  varies 
in  length  due  to  corrosion  and  deposits  of  coal  and  other  dust. 
The  pressure  in  the  line  cannot  be  relieved  by  a  spark-gap  by  more 
than  20  per  cent,  if  the  series  resistance  is  designed  correctly  to 
prevent  surging  at  the  frequency  vof  the  supply.  Any  form  of 
arrester  which  involves  a  spark-gap  is  wrong  in  principle  because 
of  the  high-frequency  oscillatory  disturbances  caused  by  a  spark  in 
the  circuit.  Serious  damage  to  plant  may  be  caused  by  these 
disturbances. 

Electrolytic  aluminium  arresters,  combined  with  a  horn  arrester, 
have  been  used  on  a  small  scale,  but  their  extensive  use  is  limited 
by  the  fact  that  they  need  re-charging  every  day  from  the  line, 
and  this  cannot  be  done,  without  considerable  expense,  from 
locked-up  static  sub-stations. 

Moscicki  condensers  are  coming  into  favour  slowly,  possibly 
because  of  their  high  firi-t  cost.  They  have  been  used  by  the  North 
Wales  Power  and  Traction  Co.  for  som«  years  with  excellent 
results,  and  they  are  always  installed  as  a  matter  of  course  on  new 
lines.  They  have  also  been  adopted  recently  by  Messrs.  Kennedy 
and  Jenkin  for  the  War  Office  lines  from  Tidworth  to  Bulford. 
The  neat  arrangement  of  this  arrester  on  the  terminal  pole  at 
Tidworth  is  shown  in  fig.  15.  The  condenser  arrester  is  automatio 
in  action  and  able  to  discharge  rapidly  high-frequency  dinturbanoei 
in  the  line,  while  it  only  needs  occasional  inspection  for  the  re- 
placement of  any  blown  fuses.  These  condensers  have  not 
sufficient  capacity  to  afford  any  improvement  in  the  power  factor 
of  a  line. 

After  much  trouble  with  horn  arresters,  Messrs.  Merz  and 
MoLellan  have  discarded  arresters  on  all  lines  which  are  connected 
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to  the  system  through  step-up  and  atop-down  transformers,  and 
instead  about  10  per  cent,  of  the  end  turns  on  tho  line  Bide  of 
the  transformers  are  insulated  with  special  materials  to  a  thick- 
ness of  .100  to  400  per  cent,  of  the  insulation  on  the  remaining 
turns.  Atmospheric  disturbances  on  the  line  are  reflected  hark  by 
the  end  turns  of  the  transformers,  and  tho  oscillations  are  damped 
out  by  the  ohmic  reHJHtance  of  the  line.  Only  a  very  high 
pressuro  on  the  line,  e.g.,  a  direct  lightning  stroke,  will  break  down 
the  insulation,  and  in  practice  it  is  found  that  the  outdoor  insu- 
lators are  punctured  and  the  station  apparatus  is  unaffected.  The 
arrangement  adopted  is  effective  and  cheap,  and  is  easily  worked 
in  with  the  general  design, 

Probably  some  of  the  good  results  on  all  Messrs.  Merz  and 
MoLellan's  lines  are  due  to  their  practice  of  connecting  up  their 
lines  at  both  ends  through  paper-insulated  cables,  which  have  a 
very  high  resistance  to  breakdown  when  momentarily  subjeoted  to 


Fie.  16.— Terminal  Pole,  Showing  Moscicki  Condenser. 

ibnormal  pressures.      These  cables  have  a  low  capacity  and  afford 

■h«  fh  P-    m    t0-   earth  for  Wgrh.fwqnency  oscillations,  and 

.bus  they  are  similar  in  action  to  the  Moscicki  condensers. 

,.ll  wt  m hon«circuits  and  circuits  for  the  operation  of  the 
j££?«  ?>  Merz-F-rice  protective  gear  may  be  combined  in  one 
rTr,;  3  ?^  CSbJ,e  Protected  by  *  lead  sheath.  The  suspension 
111  ^6d  CablV8  USUally  done  from  the  steel-stranded  con- 
,muous  earth-wire  when  it  is  run  below  the  power  wires. 

About   110   miles  of  lead-sheathed  cable  on  transmission  lines 
lave  been  erected  in  the  Newcastle  district  under  the  Elder  system 


Pig.  16.— The  "Elder"  Hanger.' 

SrK  tW° ,yeMS'  with  such  nnifoimly  excellent  results 
n  i  ts  of  vlv6  7d6f  t0,°  Wide)y  known-  BrW.  the  system 
ble  at  LltJi  \°rt  «hron>e-leather  hangers  which  support  the 
d  £.1  ™«J  ^  i°°u  BDd  Which  are  P^vented  from  having  longi! 
SsuaL  on"..  y-g  TaniSedwirecliP8  *P™*  on  thelJpen- 
*  cable  bV  a  « ll  r°utfle8iev«y  tenth  hanger  is  also  clamped  to 
££ ■  should  v,  ,T'8€d,flat  TiD*  cll'P'  but  on  steep  hills  ever? 

iVresKr/h^^T6*1  cables  on  spans  exceeding  60  yards 
Basures  should  be  taken  to  secure  that  the  cable  ha,  no  severe 


bends  m  the  Vertical  plane,  as  shown  In  flg.  3.  At  horizontal 
Modi  the  cable  boat  be  carefully  led  round  the  onrre  by  pnll-oflv 

on  the  hU"periHi..n  strand.     Af  terminal  pe  amort  alio 

be  made  to  carry  the  cable  round  u  eaey  bend  from  the  norisoxda] 

to  the  vertical  plane  in  such  a  way  that  no  movement  can  Uke 
place   which    would    crystallise  the  L.  ad  lh<  ath.     '1  he  bad  ibeath 

should  be  definitely  tended  at  every  fifth  pole  to  the  supporting 
earth-wire  in  order  to  carry  away  any  charges  which  may  be 
induced  in  it  by  the  power  wire*. 

On  lines  which  are  not  protected  with  automatic  gear  which 
requires  a  pilot  cable  for  its  operation  and  on  which  on<-  metallic 
telephone  circuit  only  is  required,  it  is  usual  to  run  two 
No.  14  8. w.o.  phosphor-bronze  or  hard-drawn  copper  wires  and  of 
those  copper  is  to  be  preferred.     They  may  be  rotated   so   as   to 


Fig.  17.— Showing   a  Method  of  Transposition  ok 
Telephone  Wires. 

make  one  complete  revolution  at  every  fifth  pole,  but  the  author 
prefers  the  simpler  plan  of  not  rotating  the  telephone  wires  but 
running  them  parallel  to  one  anothor  and  transposing  them  at 
such  regular  intervals  as  may  be  required  (fig.  17). 

When  bare  telephone  wires  are  used  the  only  instruments  which 
are  permissible  are  those  known  as  high-tension  telephones,  which 
are  specially  insulated  in  order  to  make  it  impossible  for.  the  tele- 


Fig.  18.— Road  or  Railway  Guarding. 

phone  user  to  get  a  shock  due  to  the  considerable  voltage  which  is 
induced  on  these  wires  under  normal  working  conditions,  or  to 
contact  between  the  telephone  and  power  wires.  A  much  favoured 
high-tension  telephone  apparatus  is  that  made  by  Messrs.  Siemens 
Bros.  &  Co.,  Ltd.  It  is  connected  to  the  line  through  a  transformer 
and  the  sound  is  transmitted  by  insulated  hearing  tubes  so  that  the 
user  is  not  brought  into  contact  with  any  current-carrying  part  of 
the  apparatus. 

When  paper-insulated  lead-sheathed  cables  are  used  for  the 
telephone  circuits,  the  much  cheaper  low-tension  telephones  of  any 
good  make  may  be  employed,  but  it  is  advisable  to  protect  them  by 
heat  coils,  fuses,  and  spark-gaps.  It  is  found  that,  under  fault 
conditions  on  the  line,  the  fault  current  partly  travels  through  the 
lead  sheath  anfl  sometimes  induces  current  in  the  cores  of  the 
cables  of  sufficient  magnitude  to  give  severe  shocks  if  the  apparatus 
is  not  thus  protected. 

With  the  education  of  the  public  as  to  the  safety  of  overhead 
wires,  the  methods  of  guarding  lines  crossing  railways  and  roads  . 
are  becoming  much  simplified,  resulting  in  reduced  ccst  of  con- 
struction and  enormous  gain  in  appearance.  One  important 
20,000-yolt  lice  which  crosses  a  few  reads  and  several  miles  of 
mountain  moorland  much  used  by  tourists,  has  been  equipped 
throughout  with  earthed  extension  pieces  of  galvanised  wrought 
iron  under  each  insulator.  The  metal  projects  fcr  12  in.  on  f  ach 
side  of  the  insulator  and  the  curved  portion  is  nearly  semi-circular 
with  a  radius  of  8  in. 

The  suspension  guard  shown  in  fig.  18  finds  considerable  favour 
for  road  and  railway  crossings  and  is  extensively  used  by  the 
Newcastle  Electrio  Supply  Co. 

The  suspender  should  be  of  the  same  sectional  area  ard 
material  as  the  line  wire.    It  i§  anchored  to  the  line  wire  at  the 
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extreme  ends  and  is  also  attached  to  it  at  intermediate  points  ;  it 
seems  nearly  impossible  with  this  combination  for  a  live  wire  to 
fall  within  reach  from  the  ground.  As  a  further  protection,  an 
earthed  light  cradle  may  be  employed  as  shown  in  fig.  18,  but  it 
does  not  seem  to  be  absolutely  necessary. 

The  triangular  guard  shown  in  fig.  19  is  a  new  arrangement 
which  is  due  to  Mr.  A.  P.  Trotter,  and  has  been  used  on  the  Ham 
line  of  the  Twickenham  and  Teddington  Electric  Supply  Co.  and  by 
the  Fife  Power  Oo.  It  has  the  merits  of  simplicity,  low  oost,  and 
ease  of  erection,  and  is  likely  to  find  considerable  favour  in  future 
work. 

In  oases  where  important  G.P.O.  lines  are  met  with,  the  depart- 
ment requires  that  bare  wires  working  at  a  pressure  of  3,000  volts 
and  above  shall  not  cross  its  wires,  except  by  special  arrangement, 


Fig.  19. — Triangular  Guard. 

thus  involving  serious  expense  in  extra  terminal  poles  and  under 
ground  high-tension  cables.  In  some  cases,  the  department's 
requirements  have  been  met  by  using  a  joint  pole  for  both  sets  of 
wires.  A  good  example  of  this  by  the  Cornwall  Power  Co.  is 
shown  in  fig.  20,  in  which  the  earthed  metal  screen  between  the 
wires  and  the  caging  round  the  high-tension  wires  will  be  noticed. 
For  pressures  below  3,000  volts  the  high-tension  conductors  may  be 
erected  above  the  department's  wires  by  observing  certain  require- 
ments. 

With  the  great  attention  now  given  to  the  details  of  line  con- 
struction, and  with  the  equipment  of  lines  with  automotic  pro- 
tective apparatus,  it  is  becoming  exceedingly  doubtful  whether  any 
guarding  at  all  is  justifiable  on  such  lines.  There  is  reason  to 
believe  that  the  line  wires  become  "  dead  "  within  fa  sec.  after  the 


Fig.  20. — Combination  Pole  for  Hioh-tenbion  Wires  Above 
and  G.P.O.  Wires  Below. 


occurrence  of  a  fault  or  short-circuit  or  the  breakage  of  a  wire 
when  the  Merz- Hunter  split-conductor  system  is  employed.  The 
Merz- Price  system  will  cut  out  the  line  within  -fa  sec  when  an  earth 
fault  or  short-circuit  occurs,  but  it  will  not  deal  with  the  case  of 
the  opening  of  a  circuit  by  a  wire  breaking  until  the  wire  becomes 
earthed,  whioh  may  not  occur  until  the  wire  has  reached  the 
ground.  Considering  these  facts,  it  would  seem  that  the  time  is 
approaching  when  it  will  be  justifiable  to  ask  for  the  Board  of 


Trade's  consent  to  run  high-tension  lines  along  public  roads  whew 
the  conditions  are  suitable,  and  so  save  the  enormous  amount  of 
trouble  that  is  involved  in  obtaining  numerous  private  wayleavea. 

Where  overhead  lines  cannot  be  connected  directly  to  switcbgear 
or  transformers  by  bare  conductors,  the  best  practice  is  to  connect 
up  by  means  of  paper-insulated  lead-sheathed  cables,  built,  when 
possible,  to  the  Engineering  Standards  Committee's  specification. 
These  cables  are  usually  armoured  with  galvanised  wire  for 
mechanioal  protection  and  to  form  an  additional  earthed  metallic 
shield  round  the  cable.  The  armouring  should  be  protected  against 
corrosion,  preferably  by  oompounded  tapes.  Such  cables  are  also 
need  for  bridging  across  gaps  in  a  line.  Experience  shows  that 
even  at  20,000  volts,  three-phase,  there  is  no  need  to  make  provision 
for  protection  against  lightning  where  the  cable  and  the  line  meet, 
and,  further,  that  cables  oan  be  "  teed  "off  an  overhead  line  with 
safety. 


mw 


Fig.  21. — Inverted  Ttpe  op  Trifurcating  Box  Arranged 
for  Split-conductor  Working. 


A  cast-iron  box  fitted  with  insulators  is  employed  on  a  terminal 
pole  for  sealing  off  the  connecting  cable  at  its  junction  with  the 
line  wires.  Terminal  boxes  were  very  fruitful  sources  of  break 
down  until  the  introduction  about  three  years  ago  of  the  inverted 
box,  in  whioh  the  porcelain  insulator  is  considerably  protected 
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Fig.  22. 


-Arrangement  for  20,000-Volt  Circuit  Crossing  a 
6,000- Volt  Circuit. 


from  wet,  snow,  dirt,  and  mechanical  damage.  The  author  has 
never  heard  of  a  breakdown  occurring  at  one  of  these  boxes,  whioh 
are  obtainable  for  all  pressures  up  to  20,000  volte,  alternating 
ourrent.  A  patented  special  form  of  the  box  for  use  with  Men- 
Hunter  split  oonduotor  20,000-volt  cable  is  shown  in  fig.  21,  and  ia 
also  to  be  seen  in  actual  use  in  fig.  2  on  the  terminal  pole. 
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The  very  greatest  oaro  should  be  taken  to  anion  that  nil 
terminal  boxes  used  out  of  doorH  aro  thoroughly  tilled  with 
high-grade  tloxiblo  waterproof  compound,  which  will  not  Hoften 
■jppreolably  under  the  direot  ray  h  of  the  inn. 

Fig.  22  showi  thi-  deiign  of  a  L-pole  atrnoture  which  la  In  use  for 
oarrviug  a  20,()o0-volt  lino  over  a  6,000-volt  lino.  The  eieential 
feature  in  it  ih  tho  earthed  metal  platform  between  the  two  setB  of 
conductors.  Such  a  platform  should  ho  strong  enough  to  permit 
of  two  men  standing  on  it  simultaneously. 

l*'ig.  2'.'<  illustrates  a  neat  method  of  leadin^-in  baro  conductors 
to  a  station  without  employing  insulated  cahles.  The  three 
horizontal  insulators  are  made  in  two  parts,  and  these  are 
mounted,  as  shown,  on  a  vortical  slate  panel  which  is  built  into  the 
wall. 

Attention  may  bo  called  to  the  fact  that  the  Bo»rd  of  Trade 
•Hows  a  supply  to  be  given  from  an  overhead  line  through  a  trans- 
former  fixed   overhead   on   a    pole,    subject  to   compliance   with 


Fig  23.— Method  of  Leaihng-in  Bare  Conductors  to  Station. 


recently-issued  regulations.  This  concession  will  probably  be  of 
much  use  when  negotiations  are  on  foot  for  obtaining  wayleaves. 

To  prevent  the  climbing  of  poles,  each  separate  pole  should  be 
equipped  with  about  10  turns  of  4-barbed  wire  about  8  ft.  above 
ground-level,  and  the  wire  should  be  seourely  stapled  to  it.  In  a 
few  cases  ckevaux  defrise  have  been  used. 

Each  pole  should  have  a  zinc  number-plate  (G.P.O.  pattern) 
attached  to  it  by  zinc  nails,  at  a  height  of  5  ft.  above  the  ground. 

DaDger  notices  must  be  fixed  on  at  least  one  pole  in  five,  and  on 
each  pole  at  a  road  crossing. 

During  erection  some  engineers  prefer  that  wiremen  shall  use 
ladders,  and  not  climbing  irons,  for  going  up  the  pole.  This  is  a 
wise  precaution,  but  it  must  be  used  with  discretion.  Usually  it  is 
sufficient  to  use  ladders  at  terminal  and  corner  poles.  In  very 
hilly  country  the  use  of  ladders  may  make  the  cost  of  erection 
altogether  disproportionate  to  the  benefit  derived. 

Some  engineers  stipulate  that  the  tops  of  poles  are  to  be  coated 
with  a  mixture  of  coal  tar  and  creosote  before  the  pole  roof  is 
Itted. 

Where  game  guards  are  required  to  give  warning  to  flying  birds, 
it  is  better  not  to  use  metal  guards,  as  their  swinging  has  been 
found  to  cause  cutting  of  the  line  wires.  It  is  equally  efficient  to 
split  and  fix  on  each  wire  in  a  span  two  corks  3  in.  long  and  1{  in. 
liameter.  The  fixing  can  be  done  by  binding  the  two  halves  of 
the  cork  with  binding  wire. 

During  erection  and  during  repair  work,  line  wires  should 
ilways  be  "  earthed."  Where  this  precaution  has  been  neglected, 
iome  bad  cases  of  Bhock  to  line  men  have  been  experienced,  due  to 
ilectrostatic  charges  on  the  wires. 

On  completion  of  erection  of  a  line,  it  is  advisable  to  subject  it 
to  a  pressure-test  at  twice  the  working  pressure  for  |  hour,  or  else 
;o  make  it  alive  at  working  pressure  for,  say,  two  days  before 
jommencing  the  supply  of  power. 


Discussion  at  Newcastle. 


During  the  reading  of  his  paper,  Mr.  Welboubn  said  that  his 
remarks  applied  to  overhead  lines  at  pressures  above  3,000  volts,  as 
below  this  pressure  the  difference  in  cost  between  overhead  and 
underground  transmission  was  so  little  that  cables  were  in  more 
common  use.  In  view  of  the  importance  of  the  subject,  he 
suggested  that  it  might  be  worth  while  for  the  Institution  of 
Electrical  Engineers  to  appoint  a  Committee  to  deal  specially  with 
jverhead  transmission  lines.  The  Admiralty  were  very  much  alive 
:o  the  danger  of  overhead  lines  to  aviators,  and  had  sent  a  repre- 
sentative to  the  London  meeting  especially  to  raise  the  question. 
iVith  regard  to  factors  of  safety,  he  suggested  that  the  working 
stresses  should  be  proportional  to  the  elastic  limits  of  the  materials 
wed,  and  not  to  the  ultimate  breaking  stress. 

Mr.  V.  P.  Hunter  suggested  that  the  price  quoted  for  the 
10,000-yolt  cable  was  much  too  high,  and  that  it  could  be  reduced 
>y  modifying  the  design  of  such  cables,  which,  in  his  opinion,  were 
nade  with  too  large  a  factor  of  safety.  Quite  a  satisfactory  job 
ionld  be  made  for  £1,550.  He  hoped  that  a  committee  on  over- 
lead  line  work  would  not  be  appointed,  as  the  result  would  pro- 
>ably  be  an  increase  in  the  cost  of  such  work.  The  factors  of 
afety  required  by  the  Board  of  Trade  were  not  by  any  means  too 
iberal,  and  he  did  not  think  that  anyone  who  had  the  responsi- 
lility  of  an  overhead  line  would  wish  to  reduce  them.  With 
egard  to  protection  against  atmospheric  disturbances,  he  agreed 
hat  any  device  involving  the  use  of  an  air-gap  was  quite  wrong, 
lis    experience    of     lightning    arresters    in    general    had    not 


bees   very     mttiHfactory.       Hi      Ooold     not    se«:     how     cond*iii«rn 
OOVld   pOHHibly  be  very  elfeetiw.       At    One  time  it  WU  looked  upon 

oh  an  expensive  proceeding   to  i  laihort  lei, 

cable  iii  order  to  pa«  and 

recent  experience  khtee  ihort   length    of  oal  :  rRther 

welcome,  in  riew  of  their  propertj  g  Hurges.     Ah  at 

least  three  responsible  makers  were  irhfch 

would  break  oirooiia  in  the  twenty-fifth  part  of  a  noend,  In  the 

event  of   an    overhead    wire    breaking,    it    would    have    to    travel 
towards   the   ground    at  a  rate  of  BOO   miles  per  minute  bed 
could  do  any  damage,  as  the  circuit  would    be  completely    broken 
long  before  the  wire  reached  the  earth. 

Mr.  J.  E,  M.  Elliott  said  that  he  considered  the  route  map 
shown  in  fig.  1  rather  cumbersome,  and  that  a  pocket- book  with 
leaves,  say  6  in.  x  4  in.,  each  leaf  containing  particulars  of  one 
pole  only,  would  be  much  more  convenient  to  handle.  The  factors 
of  safety  used  by  the  Post  Office  appeared  to  be  quite  in  order, 
because  the  average  breakage  of  lines  all  over  the  country  was  only 
once  in  ten  years.  He  did  not  favour  the  use  of  steel  poles,  as  it 
was  impossible  to  inspect  the  inside  of  these,  and  men  had  been 
injured  owing  to  breakages  of  apparently  sound  steel  poles.  The 
Post  Office  authorities  had  experimented  with  aluminium  wires 
some  years  ago,  but  they  were  found  to  break  off  frequently  at 
the  insulators.  Turning  to  the  suggested  test  for  hard-drawn 
aluminium  conductors,  he  noted  that  no  twisting  test  was 
suggested,  although  this  was  the  only  one  on  which  reliance 
could  be  placed. 

Mr.  II.  Bridges  said  that  for  the  suspension  of  pilot  cables 
short  hangers  were  absolutely  necessary,  as  otherwise  the 
suspension  wires  and  the  pilot  cable  swung  at  different  rates,  with 
the  result  that  the  lead  sheathing  very  soon  cracked. 

Mr.  W.  A.  Gillott  said  that  in  the  construction  of  overhead 
lines,  one  might  supply  the  best  material  and  design,  but  it  was 
absolutely  essential  that  the  men  should  be  well  looked  after,  and 
that  every  attention  should  be  given  to  details.  He  had  noticed 
during  storms  that  the  proportion  of  snow  and  ice  on  aluminium 
lines  was  not  so  great  as  on  the  Post  Office  telegraph  and  tele- 
phone lines.  In  erecting  poles,  the  use  of  spikes  should  be 
absolutely  prohibited  on  account  of  the  slight  but  painful  injuries 
which  might  happen  to  men  who  had  to  climb  the  poles  after 
erection. 

Mr.  C.  Vernier  said  that  the  statement  was  often  made  that  in 
many  cases  nothing  was  gained  by  centralising  the  plant,  as  the 
saving  was  balanced  by  the  extra  cost  of  transformers  and  lines, 
but,  assuming  the  use  of  20,000- volt  overhead  lines,  a  simple  calcu- 
lation would  show  that  this  was  not  the  case.  His  own  practice 
was  never  to  lay  a  cable  if  an  overhead  line  could  be  used  ;  the  main- 
tenance of  a  well-constructed  overhead  line  was  very  low  indeed. 
He  agreed  with  the  author  that  it  was  quite  a  mistake  to  give  a 
duplicate  supply  along  the  same  route.  He  did  not  agree  with 
running  overhead  lines  along  public  roads,  because  these  were  very 
rarely  straight,  the  Post  Office  lines  usually  occupied  the  whole  of 
one  side,  and  a  considerable  amount  of  space  was  required  for  first- 
class  overhead  construction,  which  meant  that  one  had  usually  to 
overhang  private  ground,  and  this  meant  obtaining,  and  probably 
paying  for,  wayleaves.  He  was  strongly  adverse  to  the  use  of  open 
telephone  conductors,  as  these  were  a  perpetual  source  of  trouble 
owing  to  electrostatic  phenomena.  He  thought  that  the  cost  of  the 
erection,  shown  in  fig.  20,  must  be  very  high  indeed,  and  that  it 
would  have  been  cheaper  to  carry  the  power  lines  by  means  of 
cables  underground  at  the  crossings.  He  had  abandoned  the  use 
of  earth  wires  some  three  or  four  years  ago,  and  had  had  very 
little  trouble  since.  The  four  essential  conditions  to  ensure  that 
overhead  pilot  lines  did  not  give  trouble  were  :— (1)  The  sheathing 
must  be  of  suitable  material ;  (2)  the  hangers  must  be  quite  short, 
in  order  to  prevent  ripples  ;  (3)  the  spacing  must  be  quite  short 
(not  more  than  18  in.)  ;  (4)  the  spacing  must  be  regular. 

Mr.  B.  Welbourn,  in  reply,  said  he  agreed  that  in  the  New- 
castle district,  where  the  ''  Merz-Price "  protective  system  and 
other  refinements  were  in  use,  thinner  dielectrics  might  be  used, 
but  this  certainly  did  not  apply  to  every  district  in  the  country. 
The  thickness  of  the  dielectric  depended  to  a  very  large  extent 
upon  the  radius  of  the  conductor.  With  regard  to  open  telephone 
lines,  he  had  measured  as  much  as  230  volts  on  telephone  wires  run 
below  a  3,000- volt  line.  The  early  troubles  which  were  experienced 
on  the  Post-Office  aluminium  lines  were  largely  due  to  silica  in  the 
composition  of  the  wire.  The  question  of  the  twist  test  mentioned  by 
Mr.  Elliott  was  now  being  very  carefully  looked  into  by  the  makers 
of  aluminium  wire.  The  cost  of  maintenance  of  overhead  lines,  he 
believed,  did  not  exceed  2  per  cent,  or  3  per  cent,  per  annum.  The 
privilege  of  being  able  to  run  power  lines  along  public  roads  might 
in  many  cases  help  suppliers  to  short-circuit  a  landowner  who  was 
holding  out  for  exorbitant  wayleaves. 


The    Bradford    Turbine    Contract.— As  stated  last 

week,  the  Bradford  Corporation  has  piaced  a  contract  with  the 
Adnil  Electric  Co.,  Ltd.,  for  a  5,000-kw.  Bergmann  turbo- 
generator set.  This  plant  is  to  have  a  continuous  output  of 
5,000  kw.  at  '8  P.F.  The  turbine  is  of  the  high-pressure  type,  and 
will  be  supplied  with  steam  at  ISO  lb.  per  sq,  in.  pressure,  super- 
heated 100°  F.,  and  will  exhaust  into  a  condenser  with  a  vacuum 
of  2S  in.  with  the  barometer  at  30  in.  The  alternator  is  of  the 
three-phase  type,  wound  for  6,000/6,600  v.,  50  cycles;  whilst  the 
normal  load  of  the  turbine  is  5,000  KW.,  the  generator  is  being  so 
designed  that  it  will  safely  develop  7,500  kw.,  or  9,375  k.v.a.  with- 
out dangerous  over-heating,  and  the  speed  of  the  combination  will 
be  1,500  r.t.m. 
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TRADE    STATISTICS    OF    ROUMANIA. 


The  following  statement,  showing  the  imports  of  electrical  and 
similar  goods  into  Roumania  in  1911,  is  taken  from  the  official 
trade  statistics  which  have  only  recently  been  issued;  the 
figures  for  1910  are  added  for  purposes  of  comparison,  and 
notes  of  any  increases  or  decreases  are  given.  The  predominance 
of  German  trade  with  Roumania  in  these  goods  will  be  im- 
mediately noticeable:  — 

Kilogs.         Kilogs. 
1910.  1911. 

Electrical  insulators  of  faience  and  porcelain 
even  combined  with  other  materials. — 

From  Austria          ...  63,000  49,000 

,,      Germany        ...  79,000  72,000 

„      Italy     1,000               — 

„      Other  countries  3,000               1,000 


Kilogs. 
Inc.  or  dec. 


14,000 
7,000 
1,000 
2,000 


Total        ...  146,000 
Boilen. — 

From  Great  Britain    .  26,000 

„      Austria           ...  86,000 

„      France            ...  7,000 

„      Germany        ...  421,000 

„      Other  countries  1,000 

Total        ...  541,000 

Iron  wire,  galvanised,  &c. — 

From  Great  Britain..  48,000 

Austria          ...  103,000 

Belgium         ...  9,000 

Germany       ...  330,000 

Holland         ...  2,000 

Other  countries  1,000 

Total        ...  493,000 

Electric  incandescent  lamps. — 

From  Austria           ...  6,000 

„      Germany        ...  16,000 

„      Other  countries  1,000 


122,000 

22,000 

70,000 

7,000 

316,000 

3,000 

418,000 


97,000 

187,000 

530,000 


9,000 


Total        ...  23,000 

Copper  wire. — 

From  Great  Britain..  66,000 

„      Austria          ...  22,000 

„      Germany       ...  83,000 

„      Other  countries  3,000 

Total        ...  174,000 

Steam  engines. — 

From  Great  Britain..  7,000 

„      Austria          ...  f'.'.UK.M.i 
,,      Germany       ...      ■  2,398,000 

„      Other  countries  50,000 

Total 

Petroleum  engines. — 

From  Great  Britain..  817,000 

„      Austria           ...  600,000 

„      Belgium         ...  163,000 

„      Germany       ...  1,159,000 

„      Switzerland   ...  257,000 

„      Other  countries  87,000 

Total 

Gas,  compressed  air,  £c,  engines. — 

From  Great  Britain..  62,000 

„      Austria          ...  27,000 

„      Germany       ...  165,000 

„      Switzerland   ...  7,000 

Total        ...  261,000 


30,000 

45,000 

166,000 

2,000 


113,000 
1,813,000 
3,949,000 

111,000 


601,000 
259,000 
4,000 
1,603,000 
322,000 
234,000 


3,083,000        3,023,000 


55,000 

46,000 

225,000 

41,000 


Dynamo-electric  machines,  electric  motors, 
converters,  transformers,  dc. — 


—  24,000 

—  4,000 

—  16,000 

—  105,000 
+      2,000 

123,000 


+  49,000 

+  84,000 

—  9,000 
+  200,000 

—  2,000 
+  8,000 


823,000   +  330,000 


8,000   + 
20,000   + 
1,000 


2,000 
4,000 


29,000   +   6,000 


—  36,000 
+  23,000 
+  83,000 

—  1,000 


243,000        +    69,000 


+  106,000 
+1,744,000 
+1,551,000 
+     61,000 


2,524,000       5,987,000       +3,462,000 


—  216,000 

—  341,000 

—  159,000 
+  444,000 
+  65,000 
+  147,000 

—  60,000 


—  7,000 

+  19,000 

+  60,000 

+  34,000 


367,000        +  106,000 


From  Great  Britain.. 

1,000 

59,000 

+ 

58,000 

„      Austria 

20,000 

25,000 

+ 

5,000 

„      Belgium 

9,000 

1,000 

— 

8,000 

„      France 

5,000 

60,000 

+ 

55,000 

„      Germany 

711,000 

1,137,000 

+ 

426,000 

,,      Other  countries 

3,000 
749,000 

22,000 
1,304,000 

+ 
+ 

19,000 

Total 

555,000 

ccumulators  and  spare 

plates. — 

From   Austria 

226,000 

134,000 

— 

92,000 

,,      France 

1,000 

7,000 

+ 

6,000 

rmany 

22,000 

88,000 

+ 

66,000 

,,     Other  countries 

2,000 

5,000 

+ 

3,000 

Kilogs. 
1910. 

1,000 
8,000 


Arc  lamps. — 
From  Austria 
,,      Germany 

Other  countries 

Total 

Electric  apparatus  for  telegraphs 
and  telephones. — 

From  Austria  ...  2,000 

„      Germany       ...  8,000 

„      Other  countries  2,000 


9,000 


Total 


12,000 


Kilogs. 
1911. 

2,000 
17,000 
1,000 

20,000 


4,000 

.33,000 

4,000 

41,000 


Ditto  for  transmission  of  power  and  light. — 
From  Austria  ...  2,000  2,000 

„      Germany        ...  18,000  16,000 

,,      Other  countries  2,000 

Total 
Interrupters,  &c. — 

From  Austria 
,,      Germany 
,,      Other  countries 

Total 


20,000 

7,000 

72,000 

3,000 

82,000 


20,000 

11,000 

110,000 

5,000 

126,000 


Cables  for  transmission  of  electricity  and 
insulated  wire. — 


From  Great  Britain..  1,000 

„      Austria           ...  51,000 

„      Germany        ...  692,000 

„      Belgium         ...  18,000 

,,      Other  countries  4,000 

Total        ...  766,000 

Rails  for  tramways  and  railways. — 

From  Austria           ...  1,373,000 

„      Belgium        ...  1,031,000 

„      Germany       ...  4,442,000 

„      Holland         ...  1,258,000 

,,      Russia           ...  6,216,000 

„      Other  countries  87,000 


6,000 

180,000 

782,000 

3,000 

1,000. 

972,000 


11,011,000 

2,721,000 

3,682,000 

267,000 

119,000 


Total 
Locomobiles. — 
From  Great  Britain.. 
,,      Austria 
,,      Germany 
,,      Other  countries 


14,407,000      17,800,000 


1,010,000 

1,143,000 

1,096,000 

19,000 


1,506,000 

1,041,000 

1,480,000 

160,000 


Total        ...        3,268,000 

Electric  apparatus  for  bells. — 

From  Austria  ...  2,000 

,,      Germany        ...  3,000 

,,      Other  countries  — 


Total        ...  5,000  11,000 

Electric  batteries  for  medicine  and  chemistry. — 
From  Austria  ...  1,000 


4,187,000        +  919,0 


1.000 
9,000 
1,000 


,,      Germany 

,,      Other  countries 

2,000 

6,000 
2,000 

8,000 

1,000' 
12,000 
62,000 

3,000 

78,000 

+ 

+ 

+ 
+ 

4,000 
2,000 

Total 
Accessories  for  dynamo 
From  Great  Britain.. 
,,      Austria 
,,      Germany 
,,      Other  countries 

3,000 
electric  machines. 

5,000 

Total 

46,000 

32,000 

Total 


251,000 


—    17,000 


Calender's  Hospital  Fund. — We  have  received  a  copy 

of  the  eleventh  annual  report  and  statement  of  Cnllender'i- 
HoHpital  and  Distress  Fund,  which  was  unanimously  adopted  at 
the  general  meeting  held  on  January  24th,  at  the  Belvedere  Works. 
Mr.  A.  R.  Kibblewhite  presided.  In  penny  subscriptions  the  sum 
of  £272  was  received,  a  decrease  of  £4  as  compared  with  the 
previous  year.  Donations,  including  one  of  £•">()  from  the  firm, 
amounted  to  .C72.  £241  was  distributed  to  hospitals  and  other 
institutions,  and  various  sums  were  expended  in  providing-  surgical 
appliances,  spectacles,  and  financial  assistance.  It  was  anticipated 
that  as  the  medical  benefits  under  the  National  Health  Insuranoe 
Act  commenced  in  191  :s,  there  would  not  be  so  great  a  demand  on 
the  fund  for  hospital  letters,  but  actually  a  larger  number  have 
been  issued  than  in  any  previous  year. 
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OVERHEAD    WIRE    CONSTRUCTION    FOR 
MEDIUM    AND    LOW    PRESSURES. 


'iik  dilOMlion  on  the  paper  by  Mlt.  A.  P.  TBOTTEB  (sec  Elec 
;kv„  p.  I."i7)  wivM  opened  by  Mlt.  A.  J.  STTJBBS,  who  suid  ho  wan 
leased  to  see  that  the  orosn  wireB  should  be  5  ft.  from  the  pole,  ho 
aat  they  could  bo  reached  from  a  ladder.  He  asked  how  one 
■ire  oould  be  earthed  and  the  other  not  earthed  when  the  two 
rere  oonnected  aoroBs  at  every  span.  The  1'ost  Ollice  Regulations 
or  1906  were  intended  to  afford  protection  from  trolley  wires, 
ut  a  loophole  was  left  to  meet  the  case  of  other  power  wires. 
'he  "low  "  insulation  of  the  earthed  wire  must  not  be  "  no  "  insu- 
ition  ;  it  must  be  sufficiently  high  to  enable  the  system  to  be 
.-sled.  They  must  not  forget  the  protection  of  the  lead-off  to 
DDSumers'  premises. 

Mr.  W.  A.  Ciiamkn  expressed  the  thanks  of  supply  engineers  to 
Ir.  Trotter  for  his  sympathetic  treatment  of  the  various  questions 
hat  arose,  and  said  that  they  were  all  grateful  to  him.  He  (Mr. 
Ibamen)  had  been  dealing  with  low-pressure  three-phase  distribu- 
lon  for  the  last  few  years,  ne  thought  fig.  9  would  be  a  con- 
enient  method,  but  it  would  not  comply  with  the  regulation 
egarding  the  angle  of  45*.  With  regard  to  fig.  10  and  others  of 
he  same  nature,  he  had  never  seen  this  arrangement  in  practioe, 
nd  was  doubtful  whether  it  could  be  made  safe.  He  had  experi- 
lented  with  fig.  13,  and  it  seemed  to  work  well  where  the  neutral 
ras  at  the  bottom,  but  if  it  were  drawn  tight  it  pulled  up  the  wire 
nd  reduced  the  clearance.  Fig.  14  looked  the  best,  but  was  no 
ood  if  the  neutral  was  at  the  top.  Fig.  15  w&s  produced  in  Mr. 
hamen's  office,  and  seemed  likely  to  be  the  safest  for  five  wires. 
'he  arrangement  of  four  wires  in  a  rectangle  with  the  fifth  wire 
elow  was  horrible,  especially  for  services  and  at  cross-roads.  The 
est  arrangement  was  to  have  the  wires  in  a  vertical  plane,  with  the 
witch  wire  and  the  neutral  at  the  bottom.  Fig.  15  was  quite 
ieat  and  unobtrusive.  The  idea  of  usiDg  one  guard  wire  as  a 
witch  wire  was  horrifying  to  him  ;  it  made  the  circuit  alive  and 
iangerous.  He  agreed  with  Mr.  Stubbs  regarding  the  difficulty  of 
ealing  with  branch  circuits  ;  they  must  have  guard  wires,  which 
oubled  the  number  of  wires  and  looked  unsightly.  Would 
nsulated  (covered)  wire  be  accepted  at  such  places  ? 

Mb.  Welbourn  doubted  whether  alternating  pressures  above 
50  volts  should  be  allowed  on  overhead  distributors.  He  preferred  the 
plit  neutral  to  the  zig-zag.  To  his  own  knowledge,  one  conductor 
ad  been  used  as  a  switch  wire,  but  it  was  only  possible  on  A.c. 
ircuits. 

Mr.  J.  Sinnott  said  that  over  40  experiments  had  been  made 
rith  systems  of  protection  covering  the  reduction  from  24  to  8  in., 
nd  they  had  been  found  efficient  in  practice.  The  arrangement 
hown  in  fig.  15  was  quite  safe. 

Mr.  C.  L.  E.  Stewart  (Rawtenstall)  said  that  overhead  work 
Qust  be  done  in  a  really  workmanlike  way.  It  would  have  been 
mpossible  to  carry  out  the  street  lighting  at  Rawtenstall,  except 
rith  overhead  wires.  In  the  case  of  tramways,  parallel  guarding 
ras  quite  a  different  thing  from  cross  wires.  There  was  a  danger 
f  guard  wires  breaking  and  slipping  back,  forming  loops  which 
veie  very  dangerous  to  persons  driving  along  the  roads ;  the 
■uard  wires  should  be  anchored  at  frequent  intervals.  He  had 
our  guard  wires  running  for  6  miles  over  trolley  wires,  and  all 
arts  of  things  happened  to  them.  There  was  a  liability  for 
radle  wires  to  swing  in  the  wind  and  cause  short  circuits.  A 
learance  of  3i  in.  between  wires  was  not  enough  ;  the  distance 
hould  be  such  that  the  wires  could  not  blow  together.  The  reel 
nsulation  shown  in  fig.  (i  had  proved  quite  satisfactory,  even 
inder  very  adverse  conditions.  He  was  grateful  to  Mr.  Trotter 
or  kind  assistance,  and  also  to  the  Post  Office  engineers. 

Mb.  Haydn  Harrison  said  that  continuity  of  all  the  services 
vas  important ;  why  should  electric  light  wireB  be  guarded,  rather 
han  telegraph  wires  1  Where  isolated  house  transformers  were 
ised,  protection  was  provided  on  consumers'  premises  ;  but  in  the 
aae  of  overhead  wires,  the  protection  was  placed  at  the  point 
rbere  the  trouble  might  arise  ;  why  should  this  be  so  1  Surely 
11  this  trouble  could  be  avoided  by  protecting  the  telephone  and 
elegraph  operators  at  the  places  where  they  worked.  The  pro- 
ection  of  overhead  electric  light  wires  was  becoming  more  and 
core  important.  The  difficulty  of  erecting  overhead  wires  had 
lways  held  back  the  development  of  electric  lighting.  After  all 
he  necessary  guards  had  been  put  up,  the  Post  Office  called  upon 
hem  to  pay  for  putting  fuses  and  heat  coils  on  the  telephone 
fires  !  On  the  Continent  and  in  America  they  would  see  very 
ittle  of  guard  wires.  He  had  not  used  the  neutral  as  a  switch 
rire,  but  had  momentarily  removed  the  earth  connection  from  the 
ieutral  to  switch  lamps  on.  The  neutral  should  be  well  insulated, 
s  at  some  time  it  might  be  necessary  to  work  with  the  outer 
arthed.  He  asked  whether  insulated  wire  would  be  accepted  by 
he  Post  Office  as  sufficiently  guarded,  so  as  to  avoid  the  use  of 
insightly  guard  wires,  and  suggested  that  if  No.  14  S.w.G.  was 
oo  small  for  electric  light  wires,  it  was  too  small  for  telephone 
.•ires. 

Mr.  S.  Bartholomew  said  that  fuses  and  guard  wires  were  neces- 
ary  because  there  was  daDger  at  two  points  ;  fuses  would  protect 
he  apparatus,  but  not  the  public  or  the  lines.  The  Post  Office 
incepted  the  simplest  guarding,  supplemented  by  fuses  and  heat 
>ils.  Until  last  year  no  lineman  of  the  Post  Office  had  been 
died  ;  and  where  the  fatality  occurred  there  were  no  gnard  wires, 
he  devices  shown  would  not  protect  telephone  wires  under  the 
ne,  unless  fig.  4  waB  used,  making  a  stiff  cradle  with  the  bights. 
/ith  reoent  progress  in  telegraphy  stray  currents  had  more 
irious  effects  than  formerly,  hence  the  connection  to  earth  at 
iore  than  one   point  was  objected  to.    Continuously    insulated 


wires    were    mil     |.th  .ry,    lint    were.    MOtptfld    if 

in  lospenderi.     In  America  II  wbm  ;i  oonrmon  thing  to  kill 
memberH  of  the  public,  due   to    the    lack  of  raoh   precaution*  M 
those  of  tho  Board  of  Trade,     They  bad  to  be  ohary  of  making 
ionK,  hk  retted  ere  quickly  bollt  op  on  them. 

Mit.  Wilkinson  laid  he  regarded  the  publication  of  tin-  panes 
ai  of  freat  Importance.    He  knew  Uw  diffloultiea  experiei 
Itawtenstall,  and  appoaled  to  engineer!  to   make  overhead  work  an 
neat  as  possible. 

Mil.  Donkin  Haid  that  split  neutral  service*  were  very  ii- 
pensive.  He  had  tried  crossing  tho  service  wire,  bat  that  did 
not  constitute  a  perfect  safeguard.  Would  Mr  Trotter  accept 
wire  catcherB  fixed  on  the  lower  earthed  wire  '  With  regard  to  the 
spacing  shown  in  fig.  1,  he  cited  a  case  where  two  heavy  feeders 
were  run  over  two  distributors,  thus : 

o<— 1'9"—  >o  A 


The  wires  A  and  B  came  into  contact,  and  B  fell. 

Mr.  Wioha&i  said  that  the  overhead  wiring  for  lighting  a 
village  cost  £75,  and  the  guard  wires  £23  ;  that  was  too  heavy  a 
tax.  One  way  of  guarding  wires  used  for  low-pressure  work  was 
to  erect  a  fouling  frame  on  the  pole  ;  this  worked  well  with  sus- 
pension insulators.     It  was  difficult  to  make  loop  connections  taut. 

In  reply  to  the  discussion,  Mr.  Trotter  agreed  that  the  cross 
wire  in  figs.  7  and  8  had  to  be  insulated  from  the  earth  wire,  and 
that  the  earth  wire  should  be  efficiently  insulated.  He  approved 
of  the  vertical  arrangement  of  Mr.  Ohamen's  mains,  and  agreed 
that  fig.  9  did  not  comply  with  the  45°.  There  was  also  a  risk  of 
short-circuits.  If  the  Bpecial  insulated  wire  under  trial  by  the 
Post  Office  for  telephone  wires  over  electric  light  wires  proved 
satisfactory,  it  would  be  a  help.  The  zig-zag  system  had  been 
superseded.  A  vertical  clearance  of  12  in.  was  sufficient  for  fig.  15. 
The  Board  of  Trade  Regulations  had  always  ignored  continuously 
insulated  wire,  and  required  wires  to  be  safe  as  if  they  were  bare  ; 
but  the  Post  Office  experiments  might  change  this.  It  had  been 
proved  that  230  volts  a.c.  was  a  fatal  pressure.  He  did  not  care 
for  the  wire-catcher. 


THE    WIRELESS    SOCIETY    OF    LONDON. 


A  meeting  was  held  at  the  Institution  of  Electrical  Engineers  on 
January  2 1st  to  hear  the  presidential  address  of  Mr.  A.  A.  Campbell- 
Swinton.  The  address  was  largely  experimental,  and  during  the 
evening  there  was  made  audible  and  visible  to  the  audience  the 
reception  by  telephone  and  siphon  recorder  of  the  diurnal  weather 
report  from  the  Eiffel  Tower  ;  messages  of  congratulation  and 
goodwill  from  Commandant  Ferrie  (Eiffel  Tower),  and  the  London 
Telegraph  Training  College  (Earl's  Court)  ;  and  sundry  violent  and 
unintelligible  messages  from  the  Admiralty. 

In  commencement,  the  President  congratulated  the  Society  on 
its  first  two  honorary  members.  Sir  William  Crookes  and  Sir 
Oliver  Lodge.  Sir  William's  memorable  article  on  the  possi- 
bilities of  wireless,  published  in  the  Fort  night I  y  Review  in  February, 
1892,  had  proved  an  extraordinarily  accurate  prediction,  and  Sir 
Oliver  Lodge  was  the  first  publicly  to  send  signals,  ring  bells  and 
deflect  galvanometers  by  aid  of  Hertzian  wave-*. 

Only  the  extreme  delicacy  of  receiving  instruments,  he  said,  had 
made  wireless  telegraphy  possible.  The  reading  of  wireless  messages 
by  ear,  particularly  at  high  speeds,  was  by  no  means  easy,  hence 
special  interest  attached  to  various  methods  of  TecordiDg  messages. 
Manometiic  flames  actuated  by  telephonic  vibrations  received  on 
the  diaphragm  of  a  manometric  chamber  were  extraordinarily 
sensitive,  and  it  was  easy  by  their  aid  to  record,  photograph  cally, 
messages  received  by  telephone.  Alternatively  the  jumph  g  flame 
might  be  used  in  conjunction  with  a  thermal  couple  or  a  paper 
band  treated  with  sympathetic  ink.  Signals  might  be  recorded 
by  photographing  the  spot  reflected  by  a  high-frequency  moving- 
coil  galvanometer.  During  the  address  numerous  slides  were 
exhibited  to  show  records  of  messages  made  by  every  method 
described. 

When  using  small  aerials  or  receiving  very  weak  signals  on 
larger  aerials,  it  was  desirable  to  use  some  form  of  relay.  The 
action  of  the  Heurtley  thermal  relay,  and  of  th*e  Orling  jet  relay, 
was  described  briefly,  and  a  number  of  most  successful  demonstra- 
tions were  made  with  the  Brown  "  A,"  "G  "  and  "  W  "  types  of 
relays,  the  action  of  which  was  described  in  greater  detail.  In 
conjunction  with  these  relays  was  used  a  Kelvin  siphon  recorder, 
the  working  of  which  was  shown  to  the  audience  by  means  of  an 
epidiascope  lent  by  Messrs.  Leitz  This  was  the  first  occasion  on 
which  was  given  such  a  public  demonstration  of  recording  wireless 
messages.  To  actuate  the  recorder,  all  three  types  of  Brown  relay 
were  used  in  cascade,  a  telephone  being  connected  to  the  "  ( 
relay  and  the  "W"  relay  being  adjusted  actually  to  break  contact. 
The  note  of  the  Eiffel  Tower  signals  being  very  low,  the  recorder 
showed  Tipples  corresponding  to  each  transmitting  spark ;  special 
damping  was  required  to  eliminate  such  analysis.  By  chance  the 
simultaneous  arrival  of  signals  from  the  Admiralty  and  the  Eiffel 
Tower  demonstrated  beautifully  the  fact  that  the  telephone  dis- 
criminated between  two  messages  of  different  acoustical  pitch, 
whereas  the  siphon  recorder  gave  a  resultant  curve  incapable  of 
analysis,  and  therefore  unintelligible. 
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The  Morse  inker  could  be  used  to  record  wiroless  messages, 
but  it  should  be  arranged  so  that  the  inker  circuit  was 
broken  when  a  signal  was  received  (the  magnets  being 
placed  above  the  armature  so  as  to  retain  ordinary 
signals,  viz.,  long  and  short  black  lines).  Otherwise,  the  breaking 
of  the  inker  circuit  when  a  signal  ceased  actuated  the  relays,  and 
thus  caused  the  inker  to  work  continuously  like  a  trembler  bell. 
Given  a  sufficiently  large  aerial  or  suitable  relays,  messages  could 
be  recorded  by  a  phonograph.  Phonograph  records  were  V6ry 
useful  in  practising  reception  at  various  speeds  ;  this  system  was 
actually  employed  in  the  Marconi  Schools.  The  action  of  Poulsen's 
telegraphone,  and  the  sensitivity  and  application  of  the  Einthoven 
galvanometer,  were  described  and  illustrated.  The  Einthoven 
galvanometer  is  sensitive  to  a  power  expenditure  of  one-billionth 
of  a  watt  (1  second  is  about  one-billionth  of  3,200  years)  ;  the 
human  eye  could  detect  about  one-sixth  of  this  amount  of  power  ; 
photographic  action  had  advantage  only  in  respect  of  the 
cumulative  effect  obtainable  by  prolonged  exposure.  Lord 
Rayleigh  had  shown  that  the  human  eye  and  ear  were  of  the  same 
order  of  sensitiveness,  and  the  telephone  was  of  the  greatest 
importance  as  a  receiver  of  wireless  messages.  The  actuation  of 
whistles  and  organ  pipes  by  wireless  signals  and  relays  was  demon- 
strated, and  the  President  stated  that  he  contemplated  the  public 
announcement  of  time  signals  by  this  means  from  his  own  wireless 
installation.  The  checking  of  chronometers  by  observing  coinci- 
dences between  wireless  and  pendulum  beats  (see  Electrical 
REVIEW,  Vol.  LXX,  page  561  et  sea.'),  was  demonstrated  ;  by  this 
means  it  is  possible  to  check  chronometers  within  T^  second — a 
point  of  great  importance  in  navigation  and  cartography,  &c. 

In  concluding  his  address,  the  President  indicated  briefly  the 
difficulties  in  the  way  of  realising  long-distance  wireless  tele- 
phony, and  surmised  that  trans-Atlantic  telephony  when  realised 
would  be  wireless,  while,  in  the  not  distant  future,  we  might  have 
public  halls  supplied  with  speeches,  &o.,  by  long-distance  wireless 
telephony.  It  was  difficult  to  imagine  how  efficiency  could  be 
secured  in  the  wireless  transmission  of  pnwer,  but  no  less  than 
7,000  h.p.  per  acre  was  received  in  the  form  of  electromagnetic 
waves  from  the  sun  on  a  clear  day,  hence  there  was  a  substantial 
basis  for  hopes  of  future  success. 


1,158.  "  Apparatus  for  Recording  Number  of  Telephone  Calls."  A.  J 
FiTzr.tiiii.n  and   E.  G.  FitzGspald.     January  15lh. 

1,163.     "Electric  Dinner  or  Service  Lifts."     I      Hot*  SON      January   ISth. 

1.169.  "Wireless  Telegraph  or  Telephone  Systems."  \Y.  If.  SnmmcD  and 
\.   E.   MoKzOflNnj.     January  15th. 

1,174.  "  Combined  Starters,  Dynamos,  and  Ignition  Timers  for  Use  with 
internal-coi  I       ides."     G.  R.  Wadsworth.     January  15th.     (( 

1,176.     "  Contact-Clock  Switch  Device  for  Altering  the  Times  for  Sv 
Allczueine  Elf.ktuicitats-Gbs.    January  15th.     (Convention  date,   [anuory  15ili, 
1913,  Germany.)     (Complete.) 

1,181.  "  Method  of  Traducing  Movements  of  an  Indicator  or  the  Like  in 
Electric  Aparatus  or  Other  Instruments."  W.  LuBlOH.  January  loth. 
(Complete.) 

1,187.  "  Two-Rate  Electric  Meters  for  Either  Continuous  or  Alternating 
Current  and  with  Prepayment  or  Not."     M.  Poinelli.     January  15th. 

1.227.  "  Dynamo-Electric  Starting-Mechanism  for  Internal  Combustion 
Engines."    H.  Lucas  &  \V.  C.  Turner.     January  16th. 

1.228.  "  Dynamo-Electrie  Starting-Mechanism  for  Internal  Combustion 
Engines.     H.   LuCAS  And  W.   C,   TURNER.     January  16th. 

1,238.  "  Electric-Current  Regulators."  P.  FlNCATO.  January  16th.  (Con- 
vention date,  January   16ih,   1918,    Italy.)     (Complete). 

1,241.  "  Metal  Conduits  for  Electrical  Conductors."  R.  N,  Cunningham. 
January  16th. 

1,248.  "  Resistance  Apparatus  for  Electric  Motor  Starters,  Rheostats,  and 
the  Like."     W.  Geipel  and  C.  J.  MAROBRISOH.     January  16(h.     (Complete.) 

1,252.  "  Incandescent  Lamps."  G.  M.  J.  Maokay.  January  16th.  (Con- 
vention date,   September  8th,   1913,   United   States).     (Complete). 

1,290.  "  Insulated  Electrical  Conductor  for  Signalling  in  Mines  and  Similar 
Places  from  Any  Point  on  Length  of  Conductor."  W.  HARRISON  &  F.  J.  Rae. 
January  17th. 

1,295.  "  Electrical  Resistances."  I,  Vilasto.  T.  Clark  &  \V.  Watson.  Janu- 
ary 17th. 

1,319.     "  Support  for  Electrical  Conductors."     C.  Hamilton.     January  17th. 

1,341.  "  Dynamo-Electric  Machines ."  A.  H.  Midcley  &  C.  A.  Vandervell. 
January  17th. 

1,347.  "  Metallic  Compounds  and  Processes  of  Producing  the  Same."  Rritish 
Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States).  Janu- 
ary  17th. 

1.362.  "  Starting  Rotary  Converters."  Phoenix  Dynamo  Manufacturing  Co., 
Ltd..  &  R.   Pohl.     January  17th. 

1.363.  "  Coin-Actu-,ted  Mechanism."  R.  C.  Gkiesbacii  And  Venner  Time 
Switches.  Ltd.     January  17th. 


NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT  YET  PUBLISHED). 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co.. 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool   and   Bradford,   to   whom   all   inquiries   should    be   addressed. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  mav  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool    and    Bradford ;    price,    post   free,    9d.    (in   stamps). 


815.     "  Electric    Resistances."     H.   Snowdon.     January   12th. 

840.  "  Manufacture  of  Cartridge-Cases. "   S.  O.  Cowper-Coles.    January  18th. 

841.  "  Manufacture  for  Use  in  Electrolytic  Production  of  Metal  Tubes  and 
the  Like."    S.  O.  Cowper-Coles.    January  12th. 

842  "  Means  for  Removing  Metallic  Cylinders  from  Mandrels  on  which  they 
are  Electro-Deposited."     S.  O.  Cowper-Coles.     January  12th. 

843.  "  Process  for  the  Manufacture  of  Hodow  Iron  Articles."  S.  O.  Cowper- 
Coles.     January  12th. 

876.     "  Electric  Cells  and  Batteries/'     Q.  Marino.     January  12th. 

895.  "  Machine  Telephone  Switching  Svstems."  Western  Electric  Co.,  Ltd. 
(F.  T.  Woodward,  Belgium).  January  12th.  (Divided  Application  on  5,653/13. 
March  6th.) 

900.  "  Self-Locking  Electric-Lamp  Ho'der."     F.  Cacha.     January  13th. 

901.  '  Construction  of  Electric  Conductor  Rails,  Safety  Guards,  and  Con- 
tact-shoes for  Electric  Railways,  Tramways,  and  the  Like."  J.  A.  F.  Aspinall. 
January  13th. 

919.     "  Polarised  Instruments."      I.  H.  Parsons.     January  13th. 

925.  "  Electric-Current  Controllers  and  Like  Apparatus."  G.  Ellison. 
January  13th. 

927.  "  Time-Controlled  Electric  Switches  and  Recording-Registers."  H.  B. 
McCabe.     January   13th.     (Complete.) 

945.  "Time  Switches."  J.  E.  H.  BerAud.  January  13th.  (Convention 
date,  January  23rd,  1913,  France.)     (Complete.) 

953.    "  Switchboards."    S.  A.  Green.     January  13th. 

963.  "  Electrically-driven  Vehicles  "  Kalman  von  Kando.  January  13th. 
(Complete). 

967.  "  Machines  for  Generating  Electrical  Energy."  H.  Wade  (C.  T.  Mason, 
United   States).     January   13th. 

970.  "  Switches  for  Electric  Hand  Lamps  and  the  Like."  G.  F.  Hitzelberc.fr 
and  New  British  Ever-Ready  Co.,  Ltd.     January  13th.     (Complete.) 

971.  "  Means  for  lacking  Hand-Ropes  for  Lifts  and  the  Like,  by  means  of 
Electric  Control  "     M    T.  Medway.     January  13th. 

973.     "Telephones."     C.   B.   Wilson.     January  13th. 

1,008.     "  Electric  Switch."     A.  C.  Greene.     January  14th. 

1,033.  "  Device  for  Supporting  and  Holding  Telephonic  Receivers  when  in 
S.  SciiARrr  &  I.  Simons  (commonly  known  as  Arthur  Simons).  Janu- 
ary  14th. 

1,056.  "  Methods  of  Making  Air-tight  Joints  Between  Metal  and  Glass." 
British  Thomson-Houston  Co.,  Ltd.  (Allgcmeine  Elektricitats-Ges.,  Germany). 
January  14th. 

1,062.  "  Process  for  Manufacturing  a  Mass  of  Higher  Oxygen  Compounds  of 
Nickel  for  Use  in  the  Positive  Electrodes  of  Alkaline  Accumulators."  Svenska 
Ackumulator  Aktiebolagktunoner.  January  14th.  (Convention  date,  January 
16th,  1913.     Sweden.)     (Complete.) 

1,119.  "  Electrical  Accumulators."  C.  DE  Sedenefp.  January  15th.  (Divided 
application  on  1,066/13.     January  4th.)     (Complete.) 

1,133.  "  Insulating-Material."  F.  Rowley  and  Sanraine  Syndicate,  Lid. 
January  15th. 

1,137.  "  Plug  Contact  for  Electrical  Cooking-Utensils."  H.  Void.  Janu- 
ary   15th. 

1,143.  "  Supports  for  Electrical  Conductors  or  Other  Purposes."  Callendsr's 
Cable  &  Construction  Co.,  Ltd.,  and  C.  W.  Kay.     January  15th. 

1,164.  "Circuit  Controlling  Apparatus."  Western  Electric  Co.,  Ltd.  (F.  T. 
Woodward,   Belgium).     January   15th.     (Complete.) 

1,157.  "Telephone  Systems."  Siemens  &  Halsre  Akt-Ges.,  E.  A.  Ludlow 
&  T.  Pettigrew.     January  15th.     (Addition  to  18,498/12.)     (Complete.' 


1912. 

22,036.     Alarm     Devices     for     Use     with     Wireless    Telegraph     Systems. 
W.   H.   Shephard  and  A.    E.    McKechnie.     September  27th. 

24,563.     Electric   Icnition  Devices.     W.    Mordey.     October  26th. 

24,971.     Electric  Candle   Lamps.     H.  Garde.     October  31st. 

27,310.     Daylight  Signal  Lamp.     A.  J.  Stevens,  A.  A.   Lyon   and  Goldenlvte, 
Ltd.      November  27th. 

29,774.     Electric  Cable  Connecting-boxes  or   Apparatus.     British   Insulated 
and  Helsby  Cables,  Ltd.,  and  R.  W.  Blades.     December  27th. 

29,839.     Vacuum  Valve  Tube  Rectifiers.     W.  J.  Mellersh-Jackson  (Caldwell), 
Decemher   27th. 

29,874.     Device   for    Recording   Telkphone   Calls.     G.    H.    Parry.     Decei 
ber  28th, 


1013. 

19.    Gear  for  Electrically  Operating  Machine  Tools  and  the  Like.     J.  IV 
Hall.     January  1st. 
80.     Electric  Incandescent  Lamp-Holders.     S.  W.  Martyn.     January  1st. 

91.       (OILS.     PARTICULARLY    CoILS    FOR     ELECTRICAL     PURPOSES,     AND    THE     METHOD 

OF  Manufacturing  the  same.     M.   Helm.     January  1st.     (Convention  date  not 
granted.) 
212.    Casings  for  Electrical  Switches.     P.  S.  Turner.     January  3rd. 
316.     Telecraphy.     E.   S.   Heurtlev.     January  4th. 
331.     Processes  of  Electric  Welding.     G.  Griichtel.     January  flth. 
333.     Sparking   Plugs.     J.   H.   Runbaken.     January  6th.     (Cognate  Applica- 
tion,  15,587/13.) 

974.    Chemical    Reactions    in    Gases   by    Means    of    Electric    Arcs.      J.    Y.  i 
Johnson.   (Badische  Anilin  &  Soda   Fabrik.)     January   13lh. 

1,855.     Electric    Measuring    Instruments    of    the    Mercury    Motor    Tvfi.  I 
British   Thomson-Houston  Co.  and  A.  P.  Young.     January  22nd. 

2,170.     Electromagnetic  Typewriters.     J.   Schnyd'cr.     January  27th.     (Janu- 
ary 29th,  1912.) 

3,883.    Automatic  Transmitters  tor  Telegraphic  Signals.    Creed  Bille  &  Co., 
(Bllle).     February  14th. 

4,091.    Machines   for    Winding   Coils,    particularly   Coils   for    Eibctricaj 
Purposes.     M.  Helm.     February  17th.     (Convention  date  not  granted.     Dlvldet 
application  on  91/13.     January  1st.) 
6,891.    Synchronous  Dynamo-Electric  Machines.    E.  Rosenberg.    March  80th  M 
Electric  Incandescence  Lamps.      H.   Zschocke.     March  25th. 
Trolleys  or  Collectors  for  Electricity.     M.   E.   Drake  and   D.   B 
March  2fith. 

High  Potential  Electrical  Insulators     British  Thomson-Houston  Col 
(General  Electric  Co.).     April  12th. 

8,865.     Electric     Controlling     Valve     for     Air-Brakes.        H.     Gallussl 
April  15th.     (April  17th,  1912.) 
8,964.     Icnition  Dynamos.     C.  T.  Mason.     April  16th.     (Addition  to  8,128/13    I 
10,157.    Form  or  Electric  Annunciator  and  Circuit  Ciunger.    E.  E.  Moon  i 4 
April  30th. 
11,579.     Selector   Arrangement  for  Several  Stations  Lying  on   a   Coumc 
Ikckmann  &  Akt.  Ges.   Mix  &  Genest.     May   19th. 
Spark   Plugs.     L.  J.    Dirand.     May  20th.     (October  29th,  1912.) 
Electric  Motor  Control  System  for  Machines  with  Reciprocate 
"  Vulkan  "  Maschinenfabriks-Akt.  Ges.     May  24th.     (June  7th,  1915 
Advertising  or  Sign-Displaying  Apparatus.     K.   Euker.     June  9diH 
Casing  for  Pocket  Battery  Lamps.     C.  R.  Zumpc.     June  18th. 
Coin-frefd    Prepayment   Devices   for   Telephone   Systems.     Sieme   I 
and    Hallke  Akt.   Ges      July   16th.     (July   17th,   1912.) 

17,927.     Optical  Pyrometers.     Siemens  Bros.  &  Co.  (Siemens  &  HaKke  Al 
Ges).     August  6th. 
18,819.     Electrically-Propelled  Road   Vehicles.     E.   Cross.     August    19th 
20,912.     Commutator  Tij  mm.   Divkh      I.  G.  Ludwig.     September  IGth 
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Since  the  laying  of  the  British-owned  Pucifie  cable  in 
December,  1902,  events  have  moved  rapidly  in  the  world  of 
telegraphy  ;  and  the  need  for  completing  the  girdle  of  the 
globe  by  a  series  of  cables,  all  State-owned  and  Stute- 
operated,  continues  to  be  a  matter  of  discussion  throughout 
the  Empire.  It  is  a  theme  that  can  easily  be  employed  to 
stir  up  healthy  sentiment,  for  it  suggests  an  effort  to 
strengthen  the  ties  between  the  scattered  peoples  of  the 
King's  dominions,  and  it  leads  naturally  to  a  desire  to 
improve  the  defences  of  the  Empire  by  extending,  widening 
and  securing  the  lines  of  communication.  In  1901,  for 
example,  the  Ottawa  Board  of  Trade  addressed  to  various 
bodies  representing  trade  and  commerce,  a  circular  letter 
expressing  their  conviction  that — "  The  British  possessions 
throughout  the  world  should  be  directly  connected  by  State- 
owned  cables  under  the  control  of  the  Post  Office."  They 
urged  that  it  would  be  the  means  of  fostering  trade  and 
stimulating  commercial  activity,  and  that  it  would  be  "  a 
bond  of  Imperial  unity  of  inestimable  value."  This  appeal 
was  not  in  vain.  Earl  Grey,  then  Governor-General  of 
Canada,  paid  a  high  tribute  to  Sir  Sandford  Fleming  who, 
for  a  quarter  of  a  century,  had  devoted  his  energies  to 
cheapening  the  telegraph  service  of  the  Empire  and  to 
developing  an  all-Red  cable  system,  when  he  expressed  him- 
self as  being  hopeful  that  the  advocates  of  such  a  sys- 
tem would  soon  find  their  ideals  realised.  Good  work 
was  also  done  by  Sir  Charles  Tupper  and  by  Sir  E.  Sassoon 
in  furthering  this  endeavour,  and  they  succeeded  in  the 
praiseworthy  task  of  securing  communication  between  the 
Mother  Country  and  British  territories  bordering  upon  the 
Pacific.  It  was  a  substantial  beginning  to  an  all-Red  line  ; 
but  there  the  scheme  stopped.  Almost  12  years  have 
elapsed  since  that  British  Pacific  cable  was  laid  ;  and  it 
remains— a  link,  and  nothing  more.  It  is  reasonable  to 
inquire  whether  that  isolated  link  is  to  form  part  of  a 
chain,  or  whether  it  is  to  be  left  as  a  reminder  that  in  the 
twentieth  century  the  Empire  lacked  statesmen  of  know- 
ledge and  force  enough  either  to  complete  the  work  of  the 
men  who  by  common  consent  had  a  clear  notion  of  how  an 
Empire  should  be  developed  and  defended,  or  to  declare  the 
work  of  those  men  to  be  misconceived  and  futile. 

"When  sentiment  is  given  its  appropriate  place — that  is  to 
say,  when  it  is  admitted  as  an  impelling  force,  but  not  as  a 
guide  to  policy — it  has  to  be  admitted  that  there  are  two 
sides  to  the  question  of  constructing  a  universal  network  of 
cables  all  State-owned  and  State-controlled.  The  case, 
from  the  point  of  view  of  the  convinced  advocate  of  State 
control,  is  admirably  summarised  in  an  article  in  the  current 
Quarter!)/  Review  by  Mr.  Charles  Bright,  but  the  article 
would  have  been  considerably  enhanced  in  value  if  the 
arguments  of  those  in  favour  of  private  ownership  had 
been  stated  and  discussed  more  fully.  Mr.  Bright  says 
that  inter-Imperial  telegraphy  should  not  be  regarded  merely 
from  the  financial  standpoint.  He  points  out  that  the  inland 
telegraph  system  of  the  United  Kingdom  is  conducted  at  ;i 
loss,  and  he  asks  us  to  believe  that  the  loss  is  justified  by 
the  advantages  accruing  to  the  public.  He  urges,  in  fact, 
[209]  c 
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that  inter-Imperial  telegraphy  serves  national,  Imperial, 
and  strategic  ends,  and  that  it  acts  as  a  powerful  help  to 
inter-Imperial  trade.  What  the  public  really  want  to  know, 
however,  is  why  it  is  necessary  to  conduct  State  telegraphy 
at  a  loss,  to  what  extent  the  loss  is  due  to  mismanagement, 
and  to  what  extent  it  is  the  result  of  the  evils  of  vote- 
catching  by  successive  Governments.  When  the  history  of 
the  loss  is  studied,  it  is  seen  to  he  but  sorry  evidence  in 
favour  of  State-ownership.  Fortunately  the  case  for  State- 
ownership  can  be  placed  upon  firmer  and  higher  ground, 
for  there  is  no  valid  reason  why  State-owned  cables  should 
not  be  operated  as  successful  commercial  undertakings. 

Mr.  Bright  uses  the  old  argument  of  the  strategic  value  of 
submarine  cables  with  considerable  effect,  and  there  can  be 
no  doubt  that  this  aspect  of  the  matter  deserves  careful 
attention  :  but  here,  again,  he  leaves  out  of  account  some 
points  of  extreme  moment.  He  rightly  says  that  the  mere 
fact  that  a  cable  is  landed  on  British  territory  does  not  meet 
the  important  requirements  of  constant  control,  but  he  falls 
into  the  error  of  supposing  that  "  such  control  is  ensured  by 
ownership  and  self-management  alone."  When  contem- 
plating a  condition  of  war,  as  in  this  instance,  the  word 
"  control  "  acquires  new  and  vital  significance.  In  war, 
ownership  and  self-management  do  not  give  control  ;  in 
war,  on  the  contrary,  it  is  control  which  gives  ownership, 
and  it  is  defence  alone  that  gives  control.  In  other  words, 
a  State-owned  cable  would  require  defending  no  less,  but 
perhaps  rather  more,  than  a  private-owned  cable.  From 
the  strategic  standpoint,  a  State-owned  cable  has,  neverthe- 
less, exceptional  value,  for  its  landing  places  can  be  selected 
at  points  along  a  coast  easy  to  defend  ;  and,  moreover,  State 
ownership  ensures  that  the  precise  route  of  the  cable  is  known 
to  the  State,  and  that  consequently,  in  time  of  danger,  there 
is  at  least  a  chance  to  pick  it  up,  where  possible  and 
desirable,  and  to  transfer  it,  if  necessary,  to  a  landing  place 
unknown  to  the  enemy.  There  is  good  reason  to  study  by 
every  possible  means  to  secure  the  financial  soundness  of  any 
State-owned  cable  scheme  that  may  be  put  forward  within 
the  Empire  ;  for  the  cry  is,  as  in  the  days  of  the  early  rail- 
way negotiations,  that  a  monopoly  has  been  given  to  private 
owners,  and  that  the  people  are  the  victims  of  the  bargain. 
If  a  State-owned  cable  is  to  be  used  fairly  to  break  down  an 
apparently  unfair  rate,  it  should  itself  be  shown  to  be  a 
financial  success  when  working  at  the  reduced  schedule. 
Unless  this  criterion  is  applied,  the  project  degenerates  into 
the  old  game  of  vote-catching,  which  has  made  State  owner- 
ship in  general  what  it  is. 

I'nder  modern  conditions,  it  is  probably  not  in  time  of 
war,  but  during  the  days  or  moments  immediately  preceding 
war,  that  cables  and  wireless  telegraphy  would  have  their 
main  strategic  value.  In  time  of  war  we  must  be  thankful 
if  we  have  them  working  ;  but  it  would  be  prudent  to  reckon 
without  them.  The  State-owned  cables  would  probably 
carry  us  a  few  hours  further  into  the  stress  of  things  than 
the  private-owned  cables,  and  their  strategic  importance 
would  thus  be  greater.  In  the  circumstances,  therefore, 
it  is  remarkable  that  so  little  progress  has  been  made  with 
the  all-Red  scheme.  It  becomes  even  more  remarkable  when 
it  is  remembered  that  in  December,  1902,  the  submarine 
cable  industry  was  almost  entirely  in  British  hands.  To- 
day the  total  length  of  submarine  cables  is  about  280,000 
nautical  miles,  of  which  230,000  nautical  miles  are  worked 
by  private  companies,  and  about  50,000  nautical  miles  by 
Government  administrations.  The  State-administered 
cables  of  Germany,  Spain,  France,  Japan,  the  Dutch  East 
Indies,  and  the  United  States,  together  amount  to  rather 
more  than  26,000  nautical  miles  ;  the  Pacific  Cable  Board 
is  accountable  for  7,837  nautical  miles,  but  Great  Britain 
and  Ireland  own  less  State-administered  cable  than  any  one 
of  the  countries  here-named.  We  may  safely  entrust  this 
question  of  strategy  to  the  Committee  of  Imperial  Defence. 
It  suffices  here  to  have  shown  that  if  State-owned  submarine 
cables  are  essential  to  readiness  for  war,  Great  and  (ireater 
Britain  are  at  a  disadvantage.  A  more  cheerful  view  of  the 
matter  may  perhaps  be  taken  when  the  Dominions  Royal 
Commission,  which  is  now  seeking  evidence  throughout  the 
Kmpire  upon  this  and  allied  matters,  has  completed  its  task  ; 
for,  judging  from  the  report  so  far  published,  it  is  doing  its 
work  in  a  very  thorough-going  manner. 


THE    COST    OF    A    STRIKE. 


At  a  time  when  the  industry  with  which  this  paper  ii 
concerned  is  threatened  with  a  Labour  war,  it  may  be  usefa 
to  consider  a  few  points  which  are  not  often  brought  to  th< 
minds  of  those  engaged  in  the  fray. 

A  strike  may  be  disastrous  to  both  masters  and  men,  and 
should  not  be  embarked  upon  lightly. 

We  often  wonder  whether  the  average  working  man  it 
really  very  much  concerned  with  the  so-called  "  policy  "  oi 
those  who  order  him  to  throw  down  his  tools  and  come  out 
on  strike.  "  You  and  I  "  take  a  certain  amount  of  interest 
in  politics.  We  rejoice  or  lament  over  the  defeat  or  return 
of  a  particular  candidate  ;  but  the  victory  or  defeat — even 
of  a  Government — makes  but  little  difference  to  our  daily 
life.  We  fancy  that,  notwithstanding  the  reported  speeches 
of  the  Labour  leaders,  the  average  working  man  is  as  little 
concerned  with  the  agitation  carried  on  by  the  officials  of 
his  Union. 

When  war  is  declared  by  the  Labour  leader,  and  a 
strike  or  lock-out  supervenes,  we  are  persuaded  that  five 
out  of  six  workmen  are  reluctant  to  abandon  regular 
employment  and  good  wages.  Although  the  agitator  who 
makes  his  living  by  agitation  does  not  dwell  much  upon  the 
subject,  the  cost  of  a  strike  is  great,  and  notwithstanding 
numerous  endeavours  at  concealment,  it  is  gradually 
becoming  known  to  those  whose  wages  are  being  con- 
tinually taxed  to  provide  strike  funds.  Let  us  look,  for  a 
moment,  at  a  few  of  the  items  on  the  debit  side  of  a 
Trade  Union  balance-sheet.  When  a  strike  commences 
the  income  of  the  Union,  of  course,  is  reduced,  and  it  may 
come  to  a  full  stop. 

To  provide  strike  pay  it  becomes  necessary  to  sell  land  or 
realise  other  investments.     A  forced  sale  generally  means  a 
low  price.     Nor  do  the  strikers  by  any  means  recover  in  the 
form  of  strike  pay  the  whole  of  their  contributions  to  the 
Union  funds.     There  is  a  continual  drain  on  the  exchequer 
even  in  the  piping  times  of  industrial  peace.    Offices  have  been 
built  or  rented  regardless  of  expense.     A  secretary  has  beer 
paid   a   handsome   salary    which,    when   joined    with    th( 
perquisites  of  his  office,  enables  him  to  make  a  very  com- 
fortable living.     Numerous  clerks,  albeit  they  are  probablj 
not  paid  at  Trade  Union  rates,  have  been  drawing  weeklj 
emoluments   for  doing   clerical   work.     Then    the    Uniotl 
funds  have  been  disappearing  in  other  directions.     Loam  I 
or  gifts  have  been  made  to  other  Unions.     Delegates  hav(  • 
been  sent  to  congresses,  and  their  expenses,  including  th< 
expenses  of  their  lunches  (the  latter  being,  we  understand  i 
rather  a  heavy  item)  have  been  paid,     finally,  large  sum  : 
from  the  Union  funds  have  been  devoted  to  political  pro 
paganda  purposes. 

The  whole  cost  of  a  strike,  however,  is  not  to  be  ascer 
tained  by  a  glance  at  a  bank  pass  book  on  either  side  o  l 
the  conflict.     There  are  many  other  items  of  expenditure 
or  loss  which,  though    not   so   apparent   as   entries   in 
cash  book,  are  none  the  less  real. 

A  strike  inevitably  tends  to  encourage  the  use  of  labour  I 
saving  machinery.     The  employer  tries  to  get  his  own  bac 
in  one  way  or  another.     It  also  tends  to  divert  orders.     I 
it  is  known  that  there  is  no  work  being  done  at  factory  Mi 
owing  to  a  strike,  those  who  want  electrical  machinery  wi 
apply  to  factory  B,  and  if  the  goods  supplied  are  suitah 
and  the  price  reasonable,   factory  A  may  run   the   risk  (fti 
losing   a  customer   for   good    and   all.        An    instance    a 
"  diversion  of  custom  " — to  use  that  phrase  metaphorically 
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ccurred  in  the  recent  Dublin  strike.  Carting  goodl  DM 
een  the  life  work  of  hundreds  of  wain-side  oharacteri  in 
hiblin.  Obedient  to  the  orders  of  .lames  Laridn,  these 
len  threw  up  their  work  or  refused  to  handle  tainted  goods 
ame  five  months  ago.  What  was  the  result  ?  Anyone 
h)king  down  Long  Acre  during  the  last  few  months  of 
B18  might  have  seen  the  unwonted  spectacle  of  brand  new 
eavy  motor  lorries  emblazoned  with  the  names  of  well- 
nown  Dublin  firms  coming  forth  from  the  premises  of 
arious  dealers.  Those  lorries  have  been  shipped  to  the 
rish  capital,  to  the  permanent  injury  of  the  foolish  men 
'ho  have  listened  to  the  vapourings  of  an  irresponsible 
jitator. 

In  "  counting  the  cost "  there  is  one  other  matter  which  the 
'ould-be  striker  would  do  well  to  bear  in  mind.  Two  great 
irikes  have  recently  occurred  in  the  United  Kingdom  in 
hich  the  men  have  been  hopelessly  beaten.  It  has  been 
lown  that  in  the  unskilled  labour  market,  at  any  rate,  a 
irike  can  be  broken  by  a  little  determination  on  the  part 
F  employers.  It  may  well  be  that  the  employers  in  other 
■ades,  profiting  by  the  example  of  these  other  disputes,  may 
etermine  to  fight  to  a  finish  whatever  the  cost.  And  there 
in  be  no  two  opinions  as  to  what  the  end  will  be. 


,  „  The  dady  Press  has  been  making  more 

Central  Station         ,  ,.      .    .,  ,,    ,     .        ., 

Salaries         or  sensational   "  copy      during  the 

past  week  on  the  prospects  of  London 
>eiDg  without  light  and  power,  tramways  and  tube  railways, 
ODsequent  upon  the  threatened  strike  of  electrical  workers, 
t  has  been  led  to  adopt  that  course  by  information  supplied 
)  it  by  somebody  or  other  to  the  effect  that  the  central- 
»tion  men  controlling  the  power  stations  would  "  in  all 
robability  support  "  the  members  of  the  Electrical  Trades 
>nion  in  the  event  of  the  latter  downing  tools.  Only  a 
lind  that  knew  very  little  of  the  A.E.S.E.  and  of  the 
ten  it  represents  could  fall  into  such  an  error.  And  yet 
re  ourselves  confess  to  having  been  led  last  week  into 
uestionings  regarding  the  course  adopted  by  the  central- 
tation  men.  We  cannot  forget  that  the  proceedings  at 
be  mass  meeting  of  the  E.T.U.  last  week  began  with  the 
jading  of  two  advertisements,  one  for  an  assistant 
ngineer  for  a  hospital,  and  the  other  for  an  improver  for 
i  switchboard,  both  carrying  very  absurdly  low  remunera- 
ion,  and  that  the  chairman  said  that  "  this  is  the  thing 
he  E.T.TJ.  set  out  to  combat  in  1889."  We  may  be  per- 
aitted  to  question  the  accuracy  of  that  statement — 1889 
i  a  long  while  ago.  Nor  do  we  forget  either  with  what 
ounds  of  applause  the  mass  meeting  of  workers  received  the 
nnouncement  by  a  subsequent  speaker,  to  the  effect  that 
tie  "  Association  of  Electrical  Station  Engineers  are  going 
o  collaborate  and  co-operate  with  the  E.T.U.  in  any  policy 
r  method  which  may  be  deemed  desirable  to  deal  with  this 
articular  body  of  employers."  Now  we  think  that  this 
as  quite  enough  to  mislead  even  ourselves  as  to  what 
le  central-station  men  were  prepared  to  do  in  certain 
ventualities.  We  suspect  that  the  terms  in  which  the 
latement  was  made  were  quite  unauthorised,  and  that 
ae  E.T.U.  was  making  the  most  of  the  prestige-giving 
snnection  with  the  A.E.S.E.  To  some  minds  the 
ict  that  the  secretary  of  the  A.E.S.E.  seconded  the 
mendment  on  the  following  night  may  have  suggested 
aat  the  agreement  between  the  two  organisations  was 
ot  an  imaginary  one.  We  believe,  however,  that  the 
itention  in  the  main  was  to  get  the  masters'  resolution 
at  of  the  way.  That  end  was  attained.  The  scale 
isued^by  the  E.T.U.  included  "shift  engineers  £3  per 
^eek."  How  many  such  men  are  members  of  the 
j.T.U.  ?  The  London  Electrical  Masters'  Association 
'Ommittee  included  several  representatives  of  electric 
apply  authorities  (we  learn  that  they  have  since 
Jtired),   but    London  central  -  station   workers   were   not 


properly  repn  ented  in  the  hall,  and  the  attitude  mi 
correctly  taken  up  that  the  meeting  wai  incompetent  to  deal 
with  tin  term  and  conditions  of  employment  for  such 
officials.  This  consideration  doabtleM  influenced  the 
secretary  of  the  A.E.S.E.  in  seconding  the  amendment, 
but  how  the  A.E.S.E.  is  going  to  act  with  authority  in 
negotiating  with  the  L.E.M.A.  concerning  wiremen 
and  conditions  we  fail  to  site.  It  is  hardly  for  us  to  say 
what  the  A.E.S.E.  should  do  under  all  the  circumstances, 
but  we  may  express  the  opinion  that  the  Ittociation  stands 
to  gain  more  for  its  members  both  in  status  and  in  re- 
muneration, by  continuing  to  pursue  its  original  methods. 
It  will  do  its  cause  little  good  by  encouraging  a  sensation- 
loving  Press  to  lead  an  impressionable  public  into  believing 
that  central-station  staffs  are  going  to  leave  the  community 
without  its  electrical  life-blood.  London  is  not  Paris,  and 
our  central-station  officials  would  be  ill-advised  to  follow 
the  example  of  Herefordshire  schoolmasters. 


The  Half-Watt 
Lamp. 


Our  "  Correspondence  "  columns  this 
week  afford  ample  evidence,  notonly  that  the 
arc  lamp  is  not  "dead,"  but  that  arc 
lamp  makers  are  very  much  alive — and  kicking.  When  we 
offered  a  welcome  to  the  half-watt  lamp,  we  indicated 
roughly  the  position  that  it  would  occupy  in  comparison 
with  the  flame  arc,  not  with  a  view  to  disparaging  the  latter 
or  suggesting  its  extinction,  but  rather  to  define  -the 
respective  spheres  of  utility  of  the  two  types  of  lamp.  We 
clearly  stated  that  the  flame  arc  lamp  had  the  higher 
efficiency,  and  that  where  energy  cost  more  than  Id.  per 
unit  the  flame  arc  would  be  the  cheaper,  and  we  allocated 
to  the  half-watt  lamp  the  lighting  of  streets  where  the  flame 
arc  would  be  too  large  a  unit.  Unfortunately,  arc  lamp 
makers  appear  to  think  that  we  have  over-stated 
the  merits  of  the  half-watt  lamp,  and  to  suspect 
us  of  unduly  favouring  the  latter.  In  point  of  fact, 
it  is  a  matter  of  indifference  to  us  whether  one  or  other  is 
preferred  ;  provided  that  a  lamp  is  electric,  we  are  content, 
and  as  we  do  not  wish  to  be  forced  into  the  position  of 
"  taking  sides,"  we  refrain  from  working  up  the  case  for  the 
half-watt  lamp,  though,  notwithstanding  the  excellent 
figures  put  forward  by  one  of  our  correspondents  for  the 
flame  arc,  there  is  much  that  could  be  said  on  the  other 
side.  It  will  suffice  for  us  to  point  to  the  'great  develop- 
ment already  achieved  with  the  one-watt  lamp,  and  to 
remind  our  readers  that  local  conditions  will  always  have  an 
important  influence  in  deciding  the  choice  of  lamp,  apart 
from  .efficiency  and  cost.     There  is  plenty  of  room  for  both. 

Mr.  Solomon  questions  the  validity  of  his  own  figures. 
We  took  these  from  the  report  of  the  discussion  in  the 
Journal  of  the  Institution,  which  is  usually  submitted  to 
the  speakers  for  revision  before  publication,  and  as  they 
were  identical  with  our  own  report,  we  had  no  reason  to 
suppose  that  they  were  hasty  or  unreliable  ;  so  far  as  we 
are  aware,  no  one  but  the  author  has  questioned  their 
accuracy  at  the  time. 

As  regards  the  "errors"  suggested  by  Mr.  Solomon,  we 
did  not  lose  sight  of  the  points  mentioned.  The  filament 
of  the  half -watt  lamp  is  concentrated  into  the  smallest  pos- 
sible volume,  so  that  as  a  light-source  it  approximates  to 
an  arc,  and  using  "  suitable  globes  or  reflectors  "  the  half- 
watt  lamp  lends  itself  admirably  to  scientific  distribution 
of  the  light  according  to  the  requirements  of  each  case, 
without  great  loss  of  efficiency. 

The  cost  of  renewals  was  dealt  with  in  the  last  paragraph 
of  our  note.  Not  only  do  we  expect  the  life  of  the  half-watt 
lamp  in  practice  to  exceed  the  average  named  by  the 
makers,  but  also,  in  the  light  of  past  experience  with  all 
kinds  of  lamps,  we  look  for  reduction  in  the  price  as  manu- 
facturing conditions  permit  of  it. 
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THE    DEMANDS    OF     THE    ELECTRICAL    TRADES    UNION. 


By  R.  W.  WEEKES,  Whit.  8ch.,  A.M.Inst.C.E.,  M.I.E.E. 


As  requested  by  the  Editors,  I  have  carefully  studied  the  demands  of  the  Electrical  Trades  Union,  as  recently  issued, 
and  compare  them  below  with  the  rules  which  have  been  adopted  by  the  Electrical  Contractors'  Association,  and 
which  bear  the  date  January,  1912. 

To  facilitate  comparison,  the  two  sets  of  rules  are  divided  into  sections  and  placed  side  by  side,  which  enables  the 
new  demands  of  the  Union  to  be  easily  seen. 

In  this  article  I  propose  to  deal  with  wiring  work  only,  as  to  widen  the  scope  to  'charge  j'electricians  makes  the  field 
to  be  covered  too  large. 


Wobking  Rules  foe  the  Employment  of  Wobkmen  by 
Electrical  Contbactoes  in  the  L.C.C.  Abea. 
Adapted  by  the  Electrical  Contractors'  Association. 
Area. — The   area  under   which  these  rules  shall  obtain  is  to  be 
taken  as  the  area  covered  by  the  London  Couuty  Council. 

Working  Hours. — The  recognised  minimum  working  hours  are 
thee  of  the  London  Master  Builders'  Association,  nnmely  : — 

The  minimum  working  hours  in  Summer  being  50  per  week  for 
39  weeks. 

DuriDg  19  weeks  of  Winter,  commencing  on  the  second  Monday 
in  November,  the  minimum  working  hours  being  44  per  week. 

Wages. — The  following  are  the  recognised  minimum  rates  of 
wages,  and  chall  be  observed  as  such  : — 

Charge  hand         lOd. 

Ordinary  wireman          9d. 

Pipe  fitter  only *.         ...  8d. 

Engineer  fitter 9d. 

Electrical  fitter 9d., 

Cable  jointers       9d. 

Plumbers lid. 

Charge.  Hands  — A  foreman  in  charge  of  a  minimum  of  four  men 
ehall  be  recognised  as  a  Charge  hand  and  paid  as  such. 


Overtime.. — Overtime  shall  be  paid  after  a  full  day's  work  of 
10  hours  at  the  rate  of  time  and  a  quarter  up  to  8  p  m.,  time  and 
a  half  from  8  o'clock  to  10  o'clock,  and  after  10  o'clock  double 
time.  On  Saturday,  time  and  a  half  from  1  p.m.  to  4  p.m.,  after 
4  p.m.  and  Sundays,  double  time.  Christmas  Day  to  be  paid  as 
Sundays.     Each  day  to  stand  by  itself. 


Mate  or  general 
labourer,  6id. 


Night  Gang* — Workmen  engaged  on  a  "  night  gang  "  shall  be 
paid  Id.  per  hour  in  addition  to  the  ordinary  rate  of  wages,  pro- 
vided that  workmen  on  a  night  gang  shall  not  have  been  employed 
during  the  prt-ceding  day.  The  h  urs  worked  without  overtime 
rateB  not  to  exceed  10  per  day  of  24  hours.  Meal  times  during  the 
night  to  be  one  and  a  half  hours.  Double  time  to  be  paid  from 
Saturday  midnight  to  Sunday  midnight. 

Travelling  Time  and  Exnenses. — Out-of-pocket  expenses  and 
extra  travelling  time  shall  be  allowed  to  men  when  sent  from 
office  or  works  to  the  outlying  job.  * 


Payment  of  Wages. — Wages  shall  be  paid  on  the  job,  but  if 
otherwine  arranged,  walking  lime  at  the  rate  of  three  miles  per 
hour  ehall  be  allowed  to  get  to  the  pay  table. 
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Electrical  Tbades  Union. 
London  District   Working  Rvles. 

1.  These  Rules  ehall  apply  to  all  contractors,  sub-contractors, 
and  their  workmen. 

13. — The  term  "London  District"  to  mean  a  12-mile  radius 
from  Charing  Cross. 

2.  Fifty  hours  shall  constitute  a  week's  work  (excepting  shift 
men),  but  when  members  are  working  on  jobs  where  the  hours  are 
less,  the  money  phall  be  made  up  to  equal  50  hours  a  week.  Nine 
hours  shall  constitute  a  day's  work  for  the  first  five  days  of  the 
week,  and  five  hours  on  Saturday. 

Rates  of  Wages. 

5.  The  minimum  rates  of  pay  shall  be  in  accordance  with  the 
following  scale  : — 

Electrical  fitter  and  wiremen         lid.  per  hour 

Armature  winders     ...         ...         ...         ...     lid.      „ 

Cable  jointers lid.      „ 

Plumber  jointers       Is.       „ 

Joiners'  mates  8Jd.      ,, 

Meter  fixers £2  per  week 

Coil  or  magnet  winders       ...         9jd.  per  hour 

All  charge  hands  to  receive  a  minimum  of  Id.  per  hour  extra. 

Shift  engineers  

Switchboard  attendants        

Accumulator  erectors  and  attendants 
Power  and  dynamo  attendants 

Arc  lamp  trimmers 

The  total  number  of  hours  worked  shall  not  exceed  56  per  week. 

3.  Overtime  worked  on  the  first  five  days  of  the  week  to  be  paid 
for  at  the  rate  of  time  and  a  half  for  the  first  four  hours,  and 
double  time  after  till  starting  time  next  morning.  If  the  work 
continues  after  12  midnight,  the  member  shall  be  paid  up  to  starting 
time  next  morning.  Half  an  hour  shall  be  allowed  for  tea,  and 
one  hour  for  supper  if  working  after  12  midnight. 

All  overtime  worked  on  Saturday  and  Sunday  till  starting  time 
on  Monday  morning  to  be  paid  for  at  the  rate  of  double  time. 

Each  day  to  stand  by  itself. 

No  member  shall  be  allowed  to  work  more  than  one  night  in 
succession,  viz.,  that  after  working  one  night  members  must  cease 
work  at  the  usual  time  of  leaving  work  next  day. 

No  member  shall  be  allowed  to  work  overtime  unless  absolutely 
necessary,  when  members  in  the  district  are  unemployed. 

4.  Night-shift  work  to  be  paid  for  at  the  rate  of  time  and  a  half, 
all  time  worked  after  nine  hours  to  be  paid  for  at  the  rate  of  double 
time. 


6.  All  members  (except  inside  workers)  working  over  one  and  leu 
than  12  miles  from  the  shop  to  be  allowed  travelling  time  and  third 
class  ordinary  railway  fares.  Country  expenses  to  be  not  less  than 
2s.  6d.  per  day  in  England,  and  not  less  than  3s.  per  day  in  Scotland 
or  Ireland.  Travelling  time  and  third  class  railway  fares  to  be 
paid  for  the  journey  from  shop  to  job  and  from  job  to  shop. 

Inside  workers  shall  be  allowed  walking  time  for  any  distance 
under  one  mile,  and  not  less  than  one  shilling  per  day  for  over  one 
mile  and  under  three  mi'es  from  shop.  Not  less  than  1b.  6d.  per 
day  outdoor  money  to  be  paid  and  travelling  time  and  third  class 
ordinaiy  railway  fares  allowed  for  any  distance  over  three  mile» 
and  under  12  miles  from  shop. 

7.  All  members  working  on  any  dirty  job  must  receive  not  lew 
than  Is.  per  day  extra.  All  members  working  on  any  dangeroui 
job  must  receive  2e.  6d.  per  day  in  addition  to  outdoor  money. 

Members  sent  to  work  on  jobs  on  the  Continent  of  Europe  must 
receive  not  less  than  Is.  3d.  per  hour  in  addition  to  £1  10* 
expenses. 

8.  District  Holidays  to  be  :  —  Easter  Monday,  Whit-Mondsy 
August  Bank  Holiday,  Christmas  Day,  and  Boxing  Day.  K< 
holiday  shall  entail  more  than  two  days'  loss  of  time.  The 
rate  of  pay  for  Bank  Holidays  shall  not  be  less  than  time  and  ( 
half,  Christmas  Day  and  Sundays  not  less  than  double  time. 

9.  Payment  of  wages  shall  commence  as  soon  as  practicable  afte 
the  time  of  leaving  off,  and  be  paid  on  the  job  or  place  of  employ 
ment  ;  but,  if  otherwise  arranged,  walking  time  at  the  rate  0 
three  miles  per  hour  shall  be  allowed  to  get  to  the  pay  table.  An; 
workman  kept  waiting  for  his  wages  beyond  20  minutes  to  reoeiv 
time  and  a  half  for  all  time  kept  waiting  from  the  time  of  leavini 
off  work.  Not  more  than  one.day's  wagee  shall  be  kept  in  haw 
as  back  time, 
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•/   Determining  on   Engagement,    One  hours  note 
•  in  either  tide,     Weekly  wage  employed  to  give  tad   r< 
oue  week'H  notice.     Wiremen  runnini  bonr'l 

grinding  money. 


All  apprentices  shall  be  properly  indentured  for  a 

term  of  not  less  than  three  years,  and  all  improvers,,  after  serving 
as  apprentice  and  improver,  or  apprentice  only,  or  improver  only, 
a  total  term  of  seven  years,  Bhall  be  recognised  as  fully-qualified 
wiremen  or  mates,  and  be  paid  the  full  rate  as  such. 

mts.—  On  each  job  there  must  not  be  a  greater  total  of 
mates,  apprentices  and  improvers  than  the  total  of  fully-paid  wire- 
men  and  fitters. 


10.    One  hour's  no!  |{  ning  an 

engagement.    Allw;.  i  be  paid  at  the  expiration  of  inch 

notice,  or  walking  time  11  lent  to  ihop.     Weekly  ei 
Ive  one  week'e  aotioe,     Memberi  rnnnlng  •  ■ 
one  hour's  grinding  money  in  addition  to  One  hom 

aployera  ihall  provide,  where  pi  unliable, 

the  following  oonveniencee  : — 

(in  a  laitable  plaoe  \<>r  the  workmen  to  have  their  meali  on  the 
works,  witli  a  labourer  to  Msisl  in  preparing  them. 

(/<)  A   lockup  win  i  be  left 

'     I  A  nlndstOne  for  the  use  of  workmen. 

i  he  provision  of  proper  ranitary  accommodation, 

i2.  Sub-letting  for  labour  only  to  be  prohibited, 

No  corresponding  rule. 


II.  All  members  working  in  shops  where  the  conditions  are 
better  than  this  card  demands  must  uphold  the  established  con- 
ditions of  the  shop. 


Rate  of  Wages. — It  will  be  noticed  that  the  Contractors' 
Association  wages  are  given  as  minimum,  and  it  is  of 
interest  to  see  how  these,  and  those  now  demanded  by  the 
tal  Trades  Union,  compare  with  the  rates  adopted 
by  the  London  County  Council.  It  must  be  remembered 
that  this  Council  schedule  what  they  believe  to  be  the 
standard  wages  as  agreed  between  the  employers  and  the 
Union  of  the  employes  in  the  district  in  which  the  work 
lias  bo  be  don>'. 

The    following   schedule  shows  the  three  scales  side  by 
side  :  — 

Schedule  op  Wages. 


— 

Electrical  Con- 
tractors' work- 
ing rules,  dated 
January,  1912. 

L.C.C. 

schedules, 
1907  and  1914. 

Proposed  by 

Electrioal 

Trades  Union. 

Charge  hand      

lOd. 

Is. 

Ordinary  wireman 

9d. 

9id. 

lid. 

Pipe  fitter  only ... 

8d. 

— 

— 

Engineer  fitters 

9d. 

9d.  to  9Ad. 



Electrical  fitters 

9d. 



lid. 

Cable  jointer 

<)d. 

9d. 

lid. 

Plumber's  jointer 

— 

Is. 

— 

Plumbers 

lid. 

— 

Is. 

Mate  or  general  labourer 

6  id. 

6. Id. 

— 

,1  liners'  mate     ... 



— 

8id. 

Armature  winder 



9jd. 

lid. 

Coil  or  magnet  winder 

— 

7d. 

9id. 

Hours  of  labour 

50  hours  for 

54  hours 

">0  hours  per 

39  weeks 

veek  or  equal 

>    • 

44  hours  for 

money 

13  weeks 

Overtime  first  five  days 

10  hours' day, 

9i  hours'  day, 

9  hours'  day, 

time  and  a 

2  hrs.  tim< 

time  and  a 

quarter  till 

and        a 

half        for 

8  p  m.,  time 

quarter. 

first  4  hrs., 

and  a  hall 

2  hrs.  timt 

double  time 

8    to     10, 

and  a  half. 

after       till 

after    that 

after  4  hrs. 

s  tar  t  ing 

double  tinn 

double  time 

next  morn- 
i  n  g  ;  if 
after  mid- 
night, must 
be  paid  till 
start  ing 
time     next 

Saturday 

1    pm.    to    4 
p.m.     time 

day 

and  a  half, 

1  double 

after    that 

1    time 

Sunday   

and  Sundaj 

double 

1 

double  time 

time 

Night  shift        

Id.  extra  per 

Id.  extra  per 

time  and  a 

hour 

hour 

half 

In  my  opinion,  the  "joiner's  mate"  in  the  Union's 
schedule  is  a  misprint  for  "jointer's  mate,"  and 
the  wage  asked,  high  for  a  labourer.  In  favour  of  the 
men  it  must  be  noticed  that  the  schedule  rates  as  accepted 
by  the  L.C.C.  have  not  altered  since  1907.  In  the  same 
interval  the  ether  trades  given  in  the  L.C.C.  schedules  have 
gone  up  as  follows  : — 


1907. 

1914. 

Increase  % 

Carpenters   . . . 

10id. 

nid. 

Plumbers 

lid. 

Is. 

9  1 

Smiths'    fitters, 

hot- 

water     fitters 

and 

gas  fitters... 

9d.  to  lOd. 

9id.  to  I0jd. 

106 

Engineer  fitters 

40s.  to  43s. 

40s.  to  43s. 

No 

change 

On  the  same  basis  the  Electrical  Trades  men  should  be 
entitled  to  an  increase  similar  to  that  obtained  by  the  gas 
fitter,  which  is  Id.  per  hour. 

I  fail  to  see  the  grounds  for  the  demanded  alterations  in 
overtime  payments  for  the  first  two  hours,  as  the  present 
standard  is  accepted  by  most  other  trades.  The  demand 
for  an  increased  rate  per  hour  in  the  winter  when,  due  to 
limited  daylight,  the  working  hours  have  to  be  reduced  in 
building  trades,  in  my  opinion,  makes  estimating  impossible. 
Also  the  demand  for  payment  at  double  time  for  hours  not 
worked  if  employed  at  all  after  midnight,  is  one  that 
requires  some  modification.  Thus,  if  the  wireman  stays 
until  1  a.m.  to  finish  an  urgent  job,  the  Union  asks  that  he 
should  be  paid  for  that  hour  lis.  On  the  other  hand,  it  is 
not  fair  to  turn  a  man  off  at  2  a.m.  in  London  and  expect 
him  to  start  at  ordinary  rates  at  6  a.m. 

The  night  shift  is  not  often  wanted  for  wiring  work,  but 
there  are  cases  where  rewiring  must  be  done  after  business 
hours.  An  increased  cost  of  40  per  cent,  seems  to  me  to  be 
prohibitive  in  such  cases. 

Grading. — The  demands  of  the  Union  neglect  the  indi- 
vidual value  of  the  employe,  except  in  one  small  paragraph 
to  the  effect  that  a  man  receiving  more  than  is  now  asked 
shall  not  be  reduced  when  the  wages  of  inferior  workmen 
are  increased.  It  is  this  difference  in  value  which,  in  my 
opinion,  has  kept  many  of  the  best  men  out  of  the  Union 
and  enabled  them  to  get  now  more  than  the  standard  rate 
of  !)^d.  per  hour.  The  Union  has  suffered  in  two  ways  ; 
first,  by  the  lack  of  the  support  of  these  men  ;  and,  second, 
by  having  to  pay  the  lower  grade  men  unemployment 
benefits,  as  these  men  are  naturally  the  first  to  be  out  when 
the  wiring  business  is  slack. 

The  London  County  Council  rates  recognise  grading  in 
trades  such  as  hot  water  and  gas  fitting,  and  the  subject  is 
one  which  the  Union  could  handle  more  effectively  than 
the  contractors,  as  its  records  should  show  what  men  by 
their  superior  knowledge  of  their  trade  can  secure  constant 
employment. 

By  establishing  at  least  two  definite  grades,  and  taking 
care  to  admit  only  well-trained  and  responsible  men  into 
the  upper  grade,  the  Union  would  find  its  membership 
increase  more  rapidly  than  by  a  public  attempt  to  get  maxi- 
mum wages  for  all,  irrespective  of  the  capability  of  the 
individual  member. 

Apprentices  and  Improvers. — It  is  through  such  training 
that  the  best  workers  are  obtained,  but  this  becomes  absurd 
if  the  apprentices  are  not  working  with  skilled  men.  The 
proper  proportion  of  skilled  men  to  apprentices  and  improvers 
should  now  be  agreed  definitely,  and  the  contractor  who 
evades  such  an  agreement  should  be  dealt  with  by  his 
fellow  contractors  and  by  the  Union.     The  pressure  from 
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fellow-contractors,  supplemented  by  difficulties  in  obtaining 
skilled  labour  for  special  work  when  needed,  should  effec- 
tively check  the  infringement  of  the  rule  when  settled. 

To  conclude  the  matter,  it  must  be  remembered  that  it  is 
not  the  contractor  who  really  finds  the  wages,  but  those 
members  of  the  public  who  require  electrical  work  done. 
Any  increase  is  bound,  after  a  few  weekp,  to  raise  the  price 
of  electrical  installation  work,  and  if  the  increase  is  unduly 
large,  must  reduce  the  quantity  of  work  to  be  done. 

In  my  opinion,  a  general  increase  of  wages  is  warranted, 
but  before  it  is  given  the  following  points  should  be  settled, 
to  ensure  more  harmonious  working  in  the  future  :  — 

(a)  The  increase  to  apply  equally  to  all  employes,  accord- 
ing to  their  grades,  which  at  first  might  be  assumed  to  be  in 
accordance  with  their  present  wages. 

(b)  All  contractors  to  accept  this,  and  make  a  corres- 
ponding increase  in  their  estimates. 

(r)  The  propjrtion  of  apprentices  and  improvers  to  skilled 
workers  on  all  jobs  to  be  agreed. 

(d)  The  contractors  to  deal  strongly  with  any  firm  who 
cut  prices  by  using  only  apprentices  and  improvers  to  do 
work. 

(e)  The  Union  to  take  up  strongly  the  grading  of  their 
members,  and  to  guarantee  that  the  payment  of  a 
subscription  shall  not  be  the  chief  claim  to  membership. 

I  believe  that  speech- making  is  of  no  service  whatever  at 
the  present  time  to  either  side,  but  that  a  small  committee 
of  men  and  employers,  with  an  independent  man  as  chair- 
man, could  settle  the  whole  matter  in  a  few  hours.  The 
representatives  should  be  chosen  because  they  are  workers, 
not  talkers,  and  the  decision  come  to  should  be  circulated 
as  one  document  to  all  interested,  without  comment  from 
either  side.  A  ballot  by  post  would  prevent  a  recurrence 
of  the  speech-making,  some  of  which,  if  reports  are  to  be 
believed,  has  been  equally  discreditable  to  both  sides.  I 
believe  that  in  this  way  a  prompt  settlement  to  the  real 
interest  of  electrical  business  can  be  arrived  at. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  p.m.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  J '01  ward  their  communi- 
cations at  the  earliest  possible  moment.  JVo  letter  can  be  published 
unless  we  hare  the  writers  name  and  address  in  our  possession. 


The  Half-Watt  Lamp. 

With  reference  to  your  Editorial  notes  in  your  issue  of 
the  16th  inst.,  we  have  heard  so  many  times  in  our  life  that 
arc  lamps  are  dead,  that  we  have  begun  to  doubt  the  possi- 
bility of  their  decease. 

When  metal-filament  lamps  were  introduced  we  were  told 
that  enclosed  arc  lamps  were  doomed,  though  a  few  flame 
lamps  might  still  be  sold.  That  the  demand  for  the  enclosed 
type  diminished  is  perfectly  true,  but  the  fact  remains  that 
we  have  sold  very  large  numbers  of  them,  and  are  still 
doing  so. 

The  half-watt  enclosed  arc  lamp  as  now  made  by  us  has 
equal  efficiency  and  far  better  colour  and  lower  intrinsic 
brilliancy  than  the  half-watt  metal-filament  lamp,  and  as  the 
life  of  these  lamps  can  be  put  at  least  at  ten  years,  with  a 
nominal  cost  for  repairs,  with  approximately  the  same  initial 
cost  as  the  half- watt  metal-filament  lamp,  the  latter  is  at  a 
serious  disadvantage.  We  should  not  like  to  ask  our 
customers  to  buy  an  arc  lamp  every  year,  the  maker  of  the 
half-watt  metal  filament  must. 

Of  course,  there  is  a  public  which  says  :  "  Hang  efficiency," 
and  only  thinks  of  convenience  and  saving  of  trouble  ;  even 
many  central-station  engineers  use  metal-filament  lamps  for 
outside  shop  lighting  for  this  reason,  when  they  ought  to 
supply  a  lamp  giving  the  most  light  at  a  minimum  expendi- 
ture of  energy,  but  you  talk  about  efficiency,  so  cannot  take 
up  this  position.  The  same  short-sighted  policy  of  some 
station  engineers  at  the  introduction  of  the  metal-filament 
lamp  has  been  the  reason  for  many  installations  of  high- 
pressure  gas. 

No  metal-filament  lamp  lighting  has  yet  been  introduced 
giving  results  comparable  to  those  of  the  best  flame  or 
enclosed  arc  lamps. 


Referring  again  to  the  efficiency  question,  the  metal- 
filament  lamp  generally  gets  so  dirty  that  its  efficiency  is 
very  much  reduced,  and  we  once  heard  an  enthusiastic  user, 
after  declaring  that  he  would  not  bother  with  the  trimming 
of  arc  lamps,  say  that  he  cleaned  his  metal-filament  lamps 
every  day  !  He  might  just  as  well  have  spent  his  time  in 
trimming  arc  lamps  periodically  only,  and  so  have  obtained 
a  great  gain  in  efficiency. 

Even  the  man  in  the  street  has  begun  to  notice  the  quick 
falling  off  in  the  brilliancy  and  the  increased  dirtiness  of 
the  globes  in  metal-filament  lamps,  more  particularly  for 
outside  use. 

For  inside  use  where  the  matching  of  colours  is  under 
consideration,  the  enclosed  arc  lamp  has  nothing  to  fear 
from  the  competition  of  the  half-watt  metal-filament 
lamp. 

We  have   mentioned   the  question  of  enclosed     lamps 
particularly  because  it  is  obvious  that  most  of  the  arguments 
in  favour  of  these  lamps  are  threefold  more  powerful  when 
considering  the  flame  type  and  the  use  of  larger  units. 
per  pro.  Engineering  and  Arc  Lamps,  Ltd. 
J.  S.  Hecht,  Director 

St.  Albans,  January  30lh,  1914. 


With  reference  to  your  notes  under  our  letter  of  the 
23rd  tilt.,  on  page  171  of  your  issue  of  the  30th  alt.,  we 
would  say  that  in  taking  the  figures  of  Mr.  Solomon's  paper 
of  nearly  two  years  ago,  for  your  comparisons  of  arc  and 
half- watt  lighting,  you  have  omitted  to  take  into  consideration 
that  the  flame  arc  lamp  of  to-day  is  a  great  advance  upon  that 
of  two  years  ago,  and  the  comparison,  therefore,  is  unfair. 

The  improvements  in  the  present-day  magazine  flame 
lamp  manufactured  by  us,  as  compared  with  its  predecessors, 
are  its  higher  efficiency  (eight  candles  per  watt),  longer 
hours  of  burning  (150  hours),  complete  freedom  from 
deposits  on  globe  interiors  even  after  300  hours,  if  required, 
the  use  of  cheap  and  higher  efficiency  carbons,  lower  cost  of 
maintenance,  and  chiefly  in  the  formation  of  the  polar  light 
curve,  whereby  the  greatest  amount  of  light  is  given  at  a 
narrow  angle  from  the  horizontal,  making  for  an  efficient 
distribution  of  the  light.  This  chief  improvement  has  been 
brought  about  by,  amongst  others,  the  controlling  of  the 
special  formation  of  the  flame.  A  lamp  as  described  above 
will  give  at  20°  from  the  horizontal  an  actual  net  candle- 
power  of  eight  candles  per  watt. 

The  costs  of  running  a  400-watt  lamp  of  this  type  for 
4,000  hours  per  annum  would  therefore  be  : — 

400  watts  x  4,000  hours,  at  Id.  per  unit        ...  £6  13    4 

34  trims,  at  3d.  per  trim 0     8     6 

Carbons,  at  "125d.  per  hour        2     18 

Interest  on  capital  and  depreciation,  say        ...  1  10    0 

Replacements  and  attendance,  say        0  10    0 

£11     3     6 

For  street  lighting,  therefore,  it  is  quite  admissible  to 
regard  this  lamp  as  one  of  3,200  candle-power,  since  this  is 
given  at  the  angle  most  necessary  to  increase  the  minimum 
illumination. 

From  these  figures  it  will  be  immediately  evident,  by  a 
rough  calculation,  that  the  half-watt  lamp  will  bear  no 
comparison  whatever  in  point  of  cost  for  light  delivered 
with  the  flame  arc,  presuming  the  same  number  of  light 
units  to  be  employed. 

In  comparing  the  two  forms  of  lighting  of  flame  arcs  and 
the  half-watt  lamps,  a  further  advantage  accrues  to  the 
former,  inasmuch  as  the  polar  curve  of  the  latter  is  really 
unsuitable  for  street  lighting. 

We  think  you  must  be  incorrect  in  stating  that  "  the 
actual  recorded  average  life"  of  the  tungsten  1-watt 
lamps  in  street  lighting  is  "  several  thousand  hours,"  for 
on  inquiry  we  are  informed  by  one  of  the  actual  manu- 
facturers that,  at  any  rate  for  the  high-candle-power  lamps 
(which  are  those  in  question),  the  average  life  i.«  1,200 
hours,  and  we  cannot  assume  an  average  life  of  several 
thousand  hours  for  the  half-watt  lamp  when  only  800  to 
1,000  hours  are  claimed  at  present  by  the  makers. 

Since  you  mention  the  Holborn  lighting  as  an  examjle, 
we  give  below  figures  based  on  the  same  number  of  h&lf- 
watt  lamps  having  1,000  hours'  life  each,  instead  of  the 
1-watt    lamps     actually    employed,    compared    with     120 
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loderto  magarine  flame  lamps  of  100  watta  consumption 
Bob,  »t,  80  yards  apart,  the  minimum  illumination  oi  the 
ittcr  being,  we  approximate,  more  than  doable  UmL  of  the 
Lalf-watt  lamps.  Taking  4,000  hours  of  burning  for  each 
ier  annum,  the  costs  would  be  us  follows  :  — 

liiii-u.itt   Lamps.  "  Oliver-  PtUn    Magazine  FUmt 

Lamp, 

10  4. watt  lamps  120  400- watt  lamps, 

1,800  O  P.,  72,000  192,000    uni  s   at    Id.       £800 

units,  at  hi.     ...  £300     0     0     Carbons    for  120    lamps, 

12  4  watt  lamps  per   annum,    at  '126(3. 

400  O.F.,   1(19,000  per  lamp  per  hour     ...         250 

units,  at  Id.      ...  70(1  ID     4     Interest   at   5    per  cent. 

10  4  watt  lamps  per  annum,  and  depre- 

1,800  (2,000)  O.r.,  oiation  at  10  per  cent. 

at  UK  each      ...  160     0     0         per  annum  on  capital 

148  4  watt  lamps  cost  of,  say,  £1,200  ...         ISO 

400  (BOO)  C.P.,  at  Trimminer,  at  8s.  (id.  each          51 

24s.  each           ...  1,017  12     0    Replacements  and  attend- 

Lttendance  and  ance,  at  10s.  each      ...           (!0 

cleaning,  say  5s. 

each       58     0    0 


£2,242     5     4  £1,341 

The  saving  by  use  of  flame  lamps,  therefore,  would  be 
£901  5s.  4d.  per  annum. 

As  you  will  see,  no  interest  on  capital  for  lanterns,  nor 
Jepreciation,  nor  breakage  of  lamps,  &c,  have  been  included 
in  the  case  of  the  half-watt  lamps,  so  were  these  items  to  be 
added,  a  still  further  saving  could  be  shown  by  the  flame 
Sao  lamp,  and  if  "  light  for  light  "  figures  were  taken,  the 
saving  would  be  enormously  increased. 

The  more  one  thinks  about  the  case,  the  more  striking  is 
the  comparison  in  favour  of  the  flame  lamp,  for  the  metal- 
filament  lamp  will  admittedly  have  an  average  lower  candle- 
power  than  its  initial  candle-power  ;  and,  further,  if  losses 
by  absorption  be  considered,  the  comparison  is  still  more 
Striking. 

We  admit  that  the  half-watt  lamp  will  have  its  uses  for 
side  street  lighting,  where  efficiency  is  of  secondary  import- 
ance, but  we  venture  to  repeat  that  where  really  efficient 
street  lighting  is  required,  it  cannot  possibly  compete  with 
the  modern  magazine  flame  lamp. 

Trusting  you  will  find  space  for  so  long  a  letter  in  your 
next  issue, 

Oliver  Arc  Lamp,  Ltd., 

Wm.  D.  Pell,  Director. 

London,  E.C.,  February  Zrd,  1914. 


I  notice  that  in  your  issue  of  January  30th,  in  an 
editorial  foot-note  to  Mr.  W.  D.  Pell's  letter,  you  quote, 
as  authority  for  your  comparison  between  the  flame  arc 
and  the  ^-watt  lamp,  some  figures  which  I  gave  in  the 
discussion  on  my  paper  on  "  Yellow  Flame  Arcs  "  in  May, 
1912.  I  would  like  to  point  out  that  these  figures,  which 
were  given  in  reply  to  a  point  raised  by  one  of  the 
members,  were  worked  out  on  the  spot  and  do  not  there- 
fore pretend  to  any  great  degree  of  accuracy  ;  nor  was  it 
necessary  in  making  a  comparison  between  the  flame  arc 
lamp  and  the  1-watt  tungsten  lamp  to  figure  the  costs 
very  closely,  the  margin  in  favour  of  the  flame  lamp  being 
so  very  great. 

It  seems  to  me,  therefore,  unfair  to  use  these  figures  as 
a  direct  basis  for  a  comparison  such  as  you  made,  and  I 
think  that  in  doing  so  you  have  fallen  into  two  errors. 

In  the  first  place,  if  these  lamps  are  to  be  compared  as 
suitable  light  sources  for  street  lighting,  a  comparison  must 
be  made  on  the  basis  of  mean  lower  hemispherical  candle- 
power,  using  in  each  case  suitable  globes  or  reflectors,  a 
consideration  to  which  I  refer  in  the  discussion  which  you 
have  quoted,  pointing  out  that  the  comparison  on  such  a 
basis  will  be  more  favourable  to  the  arc  lamps. 
>  The  second  error  is  to  take  my  figures  for  the  cost  of 
lighting  with  one-watt  tungsten  lamps,  and  to  convert  these 
to  figures  for  half-watt  lamps  by  merely  halving  the  cost  of 
energy,  omitting,  therefore,  to  take  into  consideration  the 
fact  that  the  lamps  themselves  will  be  dearer,  and  the  cost 
of  renewals,  #c.,  will  undoubtedly  be  higher. 

Maurice  Solomon. 

nitton,  February  2nd,  1914. 

[We  refer  to  this  subject  in  our  leading  columns  to-day. — 
Eds.  Eusc.  Rev.] 


Continuity  of  Supply. 

In  reply  to  the  letters  of  Mr.  WaUon  and  Mr.  .N>vill  in 
last  weeks  Kkviku  on  the  above  subject,  I  should  like  to 
say  that  the  misrepresentations  of  facta  of.  which  they  uccune 
me,  are  hardly  as  glaring  an  they  would  have  yooi  read 

believe.  The  facts  upon  which  my  flnt  letter  was  buned,  I 
have  every  reason  to  believe  are  substantially  correct.  I 
enumerate  them  below  : — 

1.  Bury. —  It  is  admitted  that  the  salaries  paid  by  Mr. 
Watson,  as  stated  in  his  letter,  are  quite  up  to  the  avenge, 
1. 1'.,  lf)S.  to  60s.  for  shift  engineers,  but  didn't  he  advertise 
for  a  shift  engineer  at  35s.  only  a  few  months  BgO  ?  l'|>on 
this  fact  was  my  assertion  made. 

2.  Wakefield. — Until  some  little  time  ago,  the  com- 
mencing salaries  for  shift  engineers  and  switchboard 
attendants  were  30s.  and  10s.  respectively  ;  the  fact  that 
they  are  now  35s.  and  15s.  proves  that  things  are  looking 
up  even  at  Wakefield,  although  seeing  that  the  maximum 
load  is  over  1,500  kvv.,  there  is  still  room  for  improvement 
in  the  switchboard  attendant's  wages. 

3.  My  grumble  against  the  other  concerns  I  mentioned 
was  in  reference  to  the  practice  of  putting  improvers  in 
charge  of  shift  in  sub-stations  where  the  capacity  of  the 
plant  in  many  cases  is  from  2,000  kw.  to  3,000  kw.,  and 
paying  them  the  princely  sum  of  15s.  to  £1  per  week. 

In  conclusion,  I  should  like  to  assure  Mr.  Watson  that  I 
am  not  one  of  the  down-trodden  few,  as  I  happen  to  be 
employed  by  a  chief  whose  regard  for  the  welfare  of  his  men 
is  at  least  equal  to  Mr.  Watson's.  I  am,  however,  alive  to 
the  fact  that  the  status  of  station  engineers  is  not  what  it 
ought  to  be,  and  only  by  the  united  action  of  all  shift-men, 
whether  well  paid  or  poorly  paid,  can  we  hope  to  succeed  in 
improving  their  status. 

Shirt  Engineer. 

I  read  with  interest  "Shift  Engineer's  "  letter  in  jour 
issue  of  the  23rd  in>tM  and  heartily  agree  with  all  he  says 
regarding  the  working  conditions  of  shift  men.  But  what 
about  the  working  conditions  of  mains  engineers  ?  I  am 
sure  tbat  if  these  men  were  to  state  their  case,  it  would  be 
found  to  be  considerably  worse. 

The  majority  of  mains  engineers  are  required  to  locate 
themselves  so  as  to  be  readily  got  at  tn  case  of  emergency — 
many  even  having  telephones  in  their  houses.  They  are 
called  out  in  all  kinds  of  weather,  at  all  hours,  and  have  to 
do  long  spells  without  food.  They  also  have  to  stand  no 
end  of  abuse  from  consumers,  &c.  ;  their  wages  are  little 
better  than  a  shift  engineer's,  and  they  cannot  be  said  to 
have  any  time  of  tkeir  own,  while  the  shift  men  are  at  least 
free  when  off  shift. 

I  know  of  a  good  many  mains  engineers  in  the  employ- 
ment of  several  large  power  companies  in  England  and 
Scotland  whose  life  is  hardly  worth  living,  and  I  should  be 
pleased  to  hear  them  express  their  views  on  this  subject. 

While  the  A.E.S.E.  has  done  a  considerable  amount  of 
good  work  towards  bettering  the  conditions  of  shift  men,  up 
to  the  present  I  have  seen  no  attempt  on  its  part  to  better 
the  conditions  of  mains  men.  What  this  may  be  due  to  I 
cannot  say,  but  perhaps  Mr.  W.  J.  Ebben  will  be  in  a 
position  to  explain. 

One  of  Them. 

London  Electrical  Trade  Dispute. 

The  suggestion  that  the  A.E.S.E.  had  thrown  in  its  lot, 
or  amalgamated,  with  the  E.T.U.  is  without  foundation. 

The  Press  have  greatly  exaggerated  the  fact  that  the 
Hon.  Secretary  of  the  A.E.S.E,  as  a  representative  of 
emplojes  at  the  Loudon  Electrical  Masters'  Association 
meeting,  seconded  a  resolution  proposed  by  a  member  of 
the  E.T.U.  (also  a  representative  of  eroplojes).  the  gist  of 
which  was  to  refer  the  negotiations  with  regard  to  working 
rules  and  terms  and  conditions  of  employment  of  all  electrical 
workers  in  the  London  district  to  the  two  organisations 
concerned,  viz.,  the  A.E.S.E.  and  the  E.T.U. 

Anv  statements  with  regard  to  future  developments  of  the 

A.ES.E.    in    conjunction    with    the   E.T.U.    are   entirely 

premature. 

r  W.  J.  Ebben, 

lion.  Sec,  A.E.S.E. 

London,  February  Hud,  1914. 
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The  letter  ia  your  issue  of  last  week,  over  the  nora  de 
plume  "  Employer,"  shows  the  spirit  which  makes  the 
amicable  settlement  of  differences  between  employer  and 
employed  impossible  and  so  justifies  Trade  Unionism. 

It  strikes  one  very  forcibly  after  the  conciliatory  tone  of 
your  leading  articles  that  his  statement  that  if  the  rules  he 
mentions  were  drawn  up  with  the  idea  of  getting  the  men 
the  sack  they  could  not  have  been  better,  shows  him  to  be 
of  the  type  of  employer  who  does  not  consider  the  welfare 
either  of  the  trade  or  of  his  workers.  Every  man  who 
judges  the  question  impartially  must  admit  that  the  wages 
paid  in  the  electrical  trade  are  scandalously  low  compared 
with  other  trades  ;  personally,  I  am  almost  ashamed  to  say 
I  am  an  electrician,  though  I  like  the  line  ;  but  apart  from 
comparisons  with  other  trades,  the  increased  cost  of  living 
is  alone  sufficient  to  justify  the  men  in  asking  for  an 
advauce. 

As  to  hours,  1  think  f)0  hours  per  week  is  the  recognised 
rule  for  electricians  and  wiremen,  and  has  been  so  for  many 
years,  at  least  by  all  the  leading  contractors.  Perhaps  he 
would  like  to  tell  us  what  he  objects  to  in  that ;  is  it  too 
many  hours,  or  is  it  that  he  wants  to  keep  his  men  as  long 
as  he  likes  without  paying  extra  time  ?  Or  perhaps  he  has 
calculated  that  if  he  has  three  men  and  works  them  12 
hours  a  day  instead  of  nine,  he  saves  the  amount  of  one 
man's  State  insurance. 

"  Dirty  Money  "  is  recognised  by  many  employers  and  is 
perfectly  justifiable  in  some  cases,  but  it  is  a  point  that 
wants  making  clearer,  or  we  may  have  wiremen  spending 
their  dinner  hour  up  the  chimney.  Another  rule  that 
"  Employer  "  objects  to  is  on  travelling  expenses  ;  he  is  at 
his  best  there.  Just  fancy  a  wireman  following  his  work  ; 
he  would  need  a  caravan,  and  I  suppose  if  he  was  on  a 
job  more  than  a  couple  of  hours,  he  would  have  the  police 
after  him. 

It  seems  to  me  only  fair  that  a  man  should  be  paid  his 
expenses,  if  he  is  sent  a  distance,  and  a  shilling  for  time 
and  fare  for  a  three-mile  journey  isn't  exorbitant.  Another 
point  about  that  is  that  it  tends  to  keep  work  in  local 
hands.  The  suburban  rate  of  wages  is  generally  lower  than 
the  London  rate,  as  also  are  rent,  rates,  &c,  and  without 
any  expenses  to  pay  the  suburban  contractor  could  under- 
cut his  town  rival  every  time,  but  if  this  rule  is  enforced 
he  must  either  pay  London  rate  or  suburban  rate  plus 
expenses. 

I  have  not  seen  the  rules  other  than  those  in 
"Employer's "  letter,  and  I  am  not  in  the  Union.  lam 
with  you  in  hoping  that  this  question  may  be  settled  with- 
out any  trade  disturbance,  but  if  all  the  masters  are  like 
the  one  who  wrote  the  letter  quoted,  we  shall  only  obtain 
what  is  fair  by  combining. 

C.  S.  Smith. 
London,  February  2nd,  1914. 


Cost  of  Living  in  India. 


In  answer  to  a  query  on  the  above  in  your  issue  of 
November  7th,  1913,  I  may  state  that  Calcutta  or  any  part 
of  Bengal  is  not  exactly  a  health  resort. 

There  are  few  comforts  to  be  obtained  except  at  exorbitant 
prices.  A  European  has  either  to  be  a  "sahib"  or  a 
"  nobody,"  as  there  is  no  middle  class  here. 

Your  correspondent  should  see  that  his  agreement  is  not 
one-sided,  and  that  it  can  be  broken  on  the  payment  of  a 
penalty  on  either  side.  The  minimum  amount  on  which  a 
bachelor  should  come  out  here  is  500  Its.  (equivalent 
to  £33  Cs.  8d.)  per  month. 

'Ad  Some. 

Calcutta,  January  IZIh,  1914. 


Protection  or  Tyranny? 

In  your  issue  of  January  30th,  I  was  particularly 
interested  to  notice,  in  Mr.  Purse's  letter,  that  he  cor- 
roborates the  statement  one  frequently  hears  at  the  present 
time — that  so  many  orders  for  plant  are  being  placed  abroad, 
rather  on  account  of  the  conditions  under  which  members  of 
the  B.E.A.M.A.  are  willing  to  contract  than  on  account  of 
the  high  prices  of  British  manufacturers. 


If  such  be  the  case,  then  either  the  B.E.^.M.A.'s  con- 
ditions are  unfair,  or  the  engineers  and  managers  of  our 
large  public  supplies  are  unwilling  to  depart  from  the  con- 
ditions which  previously  existed — or  both. 

The  question  is  not  only  of  great  importance  to  the  elec- 
trical industry  in  this  country,  but  is  also  of  considerable 
interest  to  the  general  public  (who,  in  many  cases,  are  the 
real  purchasers),  and  as  most  people,  engineers  and  others 
alike,  appear  to  be  lamentably  ignorant  of  the  conditions 
desired  or  imposed  by  either  side,  it  would  be  a  great  benefit 
to  all  parties  if  you  could  find  room  in  your  columns  to 
publish  the  conditions  of  the  B.E.A.M.A.  as  a  basis  for  a 
general  discussion. 

Perhaps  Mr.  Purse  would  be  kind  enough  to  supply 
them  ? 


February  2nd,  1914. 


Pollux. 


STRIKES    AND    CONTRACTS- 


[from  a  legal  contributor.] 


The  prospect  of  a  strike  in  the  electrical  trade  necessarily 
causes  the  man  who  has  contracts  in  contemplation  or  in 
progress  to  think  of  the  precautions  which  may  be  necessary 
to  avert  disaster.     His  written  agreement,  of  course,  may 
protect  him  from  being  sued  for  a  breach  of  contract  which 
is  really  brought  about  by   causes  over  which  he  has  no 
possible  control ;  but  it  may  be  said  at  once  that  in  the  absence 
of  such  protection  he  may  be  liable  to  serious  penalties  for 
delay,  for  it  has  been  decided  that  where  the  contract  makes 
no  mention  of  strikes  the  mere  fact  of  delay  being  caused 
by  a  labour  dispute  does  not  excuse  a  breach  of  contract. 
For  instance,  the  charterer  of  a  vessel,  having  undertaken 
to  provide    a  full   cargo  of  coals,  is  not  excused   by   a 
strike   of    the    colliers   making    it   impossible   to  procure 
a    cargo.       Where,  however,    works   have   to   be    erected 
or     machinery     installed     "  within    a    reasonable    time," 
it     is    conceived     that    the     supervention    of    a     strike 
might  have  effect  to  extend  the  reasonable  period.     In  one 
case  a  bill  of  lading  specified  no  time  for  discharge.    During 
the  unloading,-  a   strike  occurred  which  delayed  the  ship 
25  days  longer  than  otherwise  would  have  been  the  case. 
In  these  circumstances  it  was  held  that  the  obligation  on  the 
consignees  was  to  unload  within  a  reasonable  time,  and  the 
obligation  was  discharged  if  he  unloaded  in  a  reasonable 
time  in  the  circumstances,  a?3uming  that  those  circumstances, 
so  far  as  they  caused  delay,  were  not  caused  or  contributed 
to  by  him. 

It  is  of  importance  to  know  what  is  meant  by  the  word 
"  strike  "  in  its  legal  sense.  It  has  been  clearly  decided 
that  a  strike  includes  a  stoppage  which  may  have  been 
more  or  less  voluntary  so  far  as  the  employer  is  concerned. 
Thus,  a  colliery  company  agreed  to  supply  4,000  tons  of  I 
coal  to  one  P.  at  the  daily  rate  of  supply  of  16  tons.  M 
the  event  of  a  strike  the  company  was  not  bound  to  keep 
up  the  daily  supply.  A  strike  occurred  owing  to  the 
company's  workmen  refusing  to  accept  a  reduction  of  wagei 
proposed  by  the  company,  and  this  strike  lasted  for  four 
months,  during  which  the  company  delivered  no  coal.  At 
the  end  of  the  strike  P.  refused  to  take  any  more  coal.  It 
was  held  that  the  strike  was  equally  a  strike  although 
caused  by  a  threat  to  lower  wages  ;  that  the  effect  of  the 
strike  was  merely  to  postpone  deliveries  ;  and  that  P.  was 
bound  to  accept  the  coal  remaining  undelivered.  It  was 
also  held  that  the  delay  was  not  such  as  to  entitle  P.  to 
consider  the  contract  at  an  end  in  the  commercial  sense 
(King  v.  Parker  187(1,  3  1  P.T.N.S.  887). 

Finally,  it  is  useful  for  those  who  contemplate  bringing 
pressure  to  bear  upon  a  builder  to  know  that  he  is  generally 
well  protected  against  strikes.      For  instance,  the  form  of 
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contracts  approved  by  the  Institution  of  EleotrioeJ  Engineers 

contains  this  Clause  (88)  : — 

Provided  always  that  if  by  reason  of  ...  .  general  or  local 
strikes  or  look-outs  ....  the  oontraotor  shall  have  brum  unduly 
delayed  or  impeded  in  the  completion  of  the  work,  the  engineer 
shall,  on  the  receipt  of  a  written  request  from  the  contractor, 
grant  from  time  to  time  extensions,  ....  and  such  extensions 
shall  be  deemed  to  be  in  full  compensation  and  satisfaction  for 
every  actual  loss  sustained,  &o. 

This  clause  will  operate  to  protect  the  contractor  who  is 
affected  by  a  strike  similar  to  that  which  now  threatens  the 
electrical  trade. 


NEW     ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


Cooking  and    Heating  Apparatus. 

Messrs.  Kkupk  a.  &Jacoby,  Ltd.,  of  Chapter  Street  Westminster, 
have  recently  issued  a  leaflet  dealing  with  some  new  heating 
and  cooking  apparatus,  for  which  they  hold  the  sole  agency  in  this 
country. 


Fig.   I. — The  "Perfect"  Iron. 


Fig.  2.— Cooker,  with  Egg-Boiling  Attachment. 

A  variety  of  cookers,  kettles,  irons,  &c,  are  listed,  amongst 
which  we  may  draw  attention  to  the  electric  iron  shown  in 
fig.  1,  which  it  will  be  noticed  is  fitted  with  a  switch  which 
enables  current  to  be  switched  on  or  off  locally,  thus  enabling  it 
to  be  used  with  the  minimum  of  trouble.  Irons  of  similar  type 
are  supplied  suitable  for  10(>/120-volt  and  200/250-volt,  and  are  thus 
available  for  use  on  the  majority  of  circuits. 


Fig.  i.— Electric  Hot  Plate. 

'-  We  also  illustrate  a  cooker  with  an  egg-boiling  attachment,  a 
settle  made  in  either  nickel  or  antique  brass  finish,  and  a  hot- 
plate, 12  in.  x  8  in.  x  4  in.  high,  which  are  selected  from  amongst 
ihe  apparatus  mentioned. 

A  cheap  water,  heater— the  Munditi-is  also  listed,  having  a 
ionsumptaon  of  200  watts.  8 


A  Street  Lighting  I  II ting. 

A  new  "  Half- Watt"   fitting  employing   the    I;  T  II.  radial   wave 
pll.-.t,,r  has  just  been  designed  b>   tin   I'.iui  |  -n  'I  HO 

Co.,  of  Mazda  Honae,  [Tppei  Thamea  Street,  B.O     Tl 

made  of  itamped  fin     I  irfaee  of  white 

vitreous  enamel,    Thenppei  painted  green.    To 

modate  the  neck  of  the  Mazda  "  Hall  Watt  '  lamp,  the  n 

fitted  with  a  specially    long  gallery  or  housing.     The   fltl 

be  used   with  any  form   of  street   lighting    po 

suspension  equipment,  and    will    take    any  si/e   of    Mazda    '  if ;il f 

Watt "  lamp. 


c 


t 


Fig.  5.— Mazda  "Half-Watt"  Lamp  Fitting. 

The  radial  wave  reflector  projects  the  maximum  candl  -power 
between  the  horizontal  and  an  angle  of  30°  below  the  hor  z  ratal, 
and  thus  gives  a  fairly  uniform  illumination  between  the  posts 
when  they  are  correctly  spaced. 

The  Edis w  an  "  Downlite  "  Lamp. 

We  have  received  from  the  Edison  and  Swan  United  E.L.  Co., 
of  Ponder's  End,  Middlesex,  particulars  of  their  Royal  Ediswan 
"  Downlite "  lamp,  which  is  made  with  a  separate  close-fitting 
reflector  (fig.  6),  easily  attacted  and  secured  by  an  adjustable  sleeve. 
The  tungsten  lamp  filament  is  in  the  horizontal  plane,  in  one 
continuous  length,  of  grid  form  and  spiralised,  and  the  combined 
design  of  lamp  and  shade  results  in  a  concentration  of  the  light 


Fig. 1 6.— The  "Downlite"  Lamp. 


-  v 
Fig.  7.— Polar  Curve,  "Downlite"  Lamp. 

downwards,  as  shown  by  the  polar  curve  (fig.  7).  While,  it  is 
claimed,  increased  light' is  obtained  where  it  is  frequently  most 
desired,  the  opal  reflector  still  gives  a  sufficiency  of  light  in  the 
upward  direction. 

The  lamp  and  reflector  oan  be  placed  at  any  angle  required,  and  the 
lamp  renewals  are  claimed  to  cost  lees  with  the  separate  reflector. 
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Credenda  Heating  Apparatus. 
Fig.  8  shows  the  type  of  electrioal  heating"  unit  arranged  for 
use  in  the  convectors  manufactured  by  the  Chedenda  Conduits 
Co.,  Ltd.,  of  Birmingham.  The  frame,  upon  which  is  mounted 
the  heating  strips,  switches,  terminals,  and  ruby  lamps  in  the  case 
of   illuminated  convectors,  is  of  standard  size,  and  is  fixed  in  the 


Fig.  8.— Chedenda  Heating  Unit. 

case  by  the  Bwitch  rings  ;  clips  are  arranged  in  the  convector  cases 
to  fasten  the  top  of  the  frame. 

The  Credenda  heating  strips  are  of  nickel-chrome  alloy  wire 
wound  on  mica  formers  with  metal  ends  ;  connections  are  made  to 
screws  insulated  from  the  frame  by  steatite  bushes. 

The  heating  unit  can  be  arranged  for  any  standard  voltage.  It 
is  only  necessary  to  send  the  frame  if  a  convector  ia  required  for 
another  voltage. 

The  Wotan  "  Concentra  "  Lamp. 

Messes.  Siemens  Bros.  Dynamo  Works,  Ltd.,  of  Tyssen 
Street,  Dalston,  N.E.,  are  introducing  a  new  lamp  called  the 
"  Concentra  "  Wotan  lamp,  with  the  filament  arranged  to  give  the 


Fi».  S. — With  Plain  Bulb.     Fig.  10.— With  Opal  Top  and 

Ribbed  Bulb. 

Wotan  "Concentba"  Lamps. 


maximum  illumination  in  the  downward  direction  ;  it  takes  30  to 
60  watts,  at  00-260  volts.  Fig.  9  shows  how  the  filament  is  sup- 
ported in  the  Bhape  of  a  cone  in  a  plain  bulb  ;  the  same  arrange- 
ment is  employed  in  the  lamp  shown  in  fig.  10,  which  has  a  ribbed 


Fio.  11.— Distribution  of  Light  from  "Concentba"  Lamp. 

bulb  and  a  white  opal  too,  whioh  further  concentrates  the  light 
downwardi",  produoing  the  distribution  curve  2  shown  in  fig.  1 1,  as 
compared  with  curve  1  for  an  ordinary  lamp  of  the  same  voltage. 
The  improvement  in  the  polar  curve  for  cases  requiring  a  strong 
illumination  is  obvious. 


Osram  "Axial"  Drawn-Wire  Lamps. 

The  General  Electric  Co.,  Ltd.,  of  67,  Queen  Victoria  Street, 
E.C,  have  brought  out  a  lamp  specially  designed  to  give  the 
maximum  illumination  in  a  vertical  direction  ;  as  shown  in  fig.  12, 
the  filament  is  arranged  almost  at  right  angles  to  the  axis  of  the 


Fig.  12.— Osram  "Axial"  Lamp. 

lamp,  and  an  opal  reflector  fitting  olosely  the  upper  half  of  the 
bulb,  on  which  it  is  held  securely  by  a  brass  ring,  throws  down 
the  rays    which  would   otherwise    be  expended   in    an    upward 


Fig.  13. — "Axial"  Lamp  with  Reflector. 


direction."''  Thus  a   30-watt   25-c.p.  axial  lamp   is  made  to  giv« 
nearly  50  C.p.  immediately  below  the  lamp,  over  an  angle  of  about 


Curves  shewing  Light  Distribution  of  30  Watt.  25  c.p.  Osram  Lamps  :— 

0»rom  Standard  Lamp  without  Reflector. 

_____  Osram  Axial  Lamp  without  Kunector. 
_ _ _____  Osram  Axial  Lamp  with  ReBcctor. 

Fig.  H. — Polar  Curve,  "Axial"  Lamp. 

60*.  Where  strong  downward  illumination  over  a  small  area  is 
deeirable,  as  over  desks,  tools,  billiard  tables,  &o.,  these  lamps 
should  be  found  very  effective. 


Hi^ll-^peed  Wireless. — Ili^h-speed  demonstrations  in 
wirelc-s  telegraphy  were  recently  given  by  the  Mirconi  Co.  at  their 
Clifden  station,  and  were  atteuded  by  representatives  of  the  Post 
Office  and  Admiralty  exptrts.  The  rate  of  epeed  maintained  WW  ( 
100  words  a  minute,  which  was,  it  is  understood,  the  rate  whioh  | 
the  company  had  promised  to  demonstrate  during  these  experiments,  j 
A  further  working  was  given  at  the  remarkable  speed  of  II"  words 
per  minute. — Financial  Timet, 
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LEGAL. 


LOUIA   SfJHLOSS    &     00  I'/NI.K. 

In  the  City  of  London  Court  on  January  i>7th,  before  his  Honour 
Judge  Atherley-JoneB,  K.C.,  a  claim  wan  made  hy  M»BBrB.  LouiH 
SohloBB  k  Co.,  electrio  lamp  manufacturers,  8.  Rangoon  H'roet, 
Orutchcd  friars,  against  Mr.  Everard  Cuzner,  7,  Park  Road,  Wim- 
bledon, to  recover  the  Bum  of  £10  under  a  guarantee. 

Mr.  John  Morley.  plaintiffs'  Bolicitor,  paid  that  in  October,  1912, 
they  were  aniroaehed  by  the  defendant  with  the  idea  of  them 
employing1  a  Mr.  Cullen  as  their  agent  to  receive  and  sell  lamps  in 
Brighton  and  the  surrounding  district.  Some  negotiations  took 
place,  and  eventually  the  plnintiffs  said  they  would  not  aecept  Mr. 
Cullen  as  their  agent  without  some  security  for  the  payment  of 
the  lamps  which  they  were  going  to  supply  to  him.  Some  nego- 
tiations took  place,  and  it  was  agreed  that  the  defendant  should 
guarantee  Cullen's  account  up  to  £10.  That  was  put  into  writing, 
and  defendant  wrote  and  said,  "I  shall  be  willing  to  guarantee  his 
honesty  up  to,  but  not  exceeding,  £10."  Cullen  owed  the  plaintiffs 
various  Bums  amounting  to  £22,  and  plaintiffs  applied  to  him  for 
payment,  but  there  was  no  possibility  of  recovering  it.  As  the 
intention  of  the  parties  was  that  the  defendant  should  guarantee 
Cullen  up  to  €10,  the  present  claim  was  made. 

Mr.  G-UBBINS,  defendant's  solicitor,  said  that  as  there  had  been  no 
dishonesty  on  Cullen's  part  the  guarantee  became  inoperative,  and 
therefore  oould  not  be  sued  upon. 

.1  r  oi :  k  Atherley-Jones  said  he  could  not  see  how  it  was 
possible  for  the  plaintiffs  to  go  outside  the  written  guarantee, 
and  that  unless  there  had  been  dishonesty,  the  plaintiffs  could  not 
recover. 

Mr.  Morley  said  that  in  his  view  there  was  an  ambiguity  about 
the  documents,  and  there  was  a  doubt  as  to  the  intention  of 
the  parties. 

The  Judge  said  he  did  not  think  there  was  much  doubt  about 
the  meaning  of  the  word  "  honesty." 

Mr.  Morley  said  that  in  his  view  the  document  was  a  guarantee 
on  the  defendant's  part,  in  the  event  of  Cullen  not  paying  for  the 
electric  lamps  supplied  to  him. 

The  Judge  said  that  was  not  dishonesty. 

Mr.  Morley  said  he  was  not  making  any  assertion  of  dishonesty 
against  Cullen. 

Mr.  Schloss  was  called,  and  said  when  the  arrangement  was 
being  considered  between  him  and  Cullen,  the  word  "honesty" 
was  not  mentioned,  and  the  form  which  the  defendant  had  entered 
into  waa  simply  regarded  as  a  guarantee,  and  not  a  provision 
against  dishonesty. 

The  Judge  said  the  plaintiff  was  trying  to  contradict  the  written 
document.  Plaintiff  wanted  to  alter  the  word  "  honesty  "  into 
meaning  to  guarantee  Cullen's  account. 

Judgment  must  be  entered  for  the  defendant,  with  costs. 


PARLIAMENTARY. 


Standing  Orders. 
Considerable  progress  has  been  made  by  the  Examiners  of 
Standing  Orders  in  regard  to  the  Private  Bills  for  the  forthcoming 
session.  In  five  cases  there  has  been  no  appearance  before  the 
Examiners,  so  that  the  Bills  drop.  The  only  two  which  have  any 
connection  with  electricity  are  those  of  the  Brighton  and  Belfast 
Corporations,  and  these  to  only  a  very  limited  extent.  The 
Brighton  Corporation  had  a  clause  to  extend  the  area  of  supply  for 
electricity,  whilst  the  Belfast  Corporation  wanted  to  borrow  money 
for  the  laying  out  of  certain  lands  which  it  took  over  when 
it  acquired  the  Cavehill  and  Whitewell  Tramways. 

Nnocastle-on-Tyne  Tramway*. — The  Examiners  have  decided  that 
the  Standing  Orders  have  not  been  complied  with  in  the  case  of 
the  Newcastle-on-Tyne  Corporation  Bill,  which  seeks  to  enable 
the  Corporation  to  construct  tramways  in  the  Urban  Districts  of 
Long  Benton  and  Weetslade,  at  a  cost  of  about  £60,000.  The  Bill 
will  have  to  go  before  the  Standing  Orders  Committee,  which  will 
decide  whether  it  shall  be  allowed  to  proceed. 

Sheffield  Corporation  Bill. — The  Sheffield  Corporation  Bill,  which 
seeks  to  extend  the  city  area,  was  opposed  by  the  Yorkshire  Electric 
Power  Co.,  and  Mr.  Cripps,  for  the  petitioners,  alleged  that  the 
notices  were  insufficient.  By  Clause  49  it  was  to  be  enacted  that 
the  local  Acts,  by-laws  and  regulations  of  the  Corporation  should 
apply  to  the  extended  portion  of  the  city,  and  further,  that  the 
local  Acts  in  force  within  the  added  area  should  cease  to 
be  in  force.  The  Corporation  could  not  extend  their  area 
without  encroaching  on  the  area  of  the  company,  and  they  were, 
aotually  seeking  to  deprive  the  company  of  the  statutory  power 
which  they  had  to  supply  in  the  area.  Although  the  company 
were  not  at  present  supplying  in  the  area  sought  to  be  included  in 
Sheffield,  they  intended  to  do  so  when  their  mains  were 
extended. 

Mr.  Jeune  (examiner)  found  that  the  allegations  were  proved, 
and  hence  the  Bill  will  now  have  to  go  before  the  Standing  Orders 
Committee. 

Yorkshire  Electric  Power  Bill. — The  following  local  authorities 
petitioned  against  the  Bill  of  the  Yorkshire  Electric  Power  Co., 
alleging  noncompliance  with  the  standing  orders  : — The  Corpora- 
tions of  Halifax,  Huddersfield,  Sheffield.  Morley,  Ossett,  Leeds, 
Keighley,    Doncaster    and   Rotherham,   and   the    Urban   District 


Councils    of    Horbury,    HftWOrtfa     .-onthuwran,    Ojr«nhnp.      ,-lslth- 
waite,  and   Oinlworth,  Mid  the  EtaraJ  .noils  of  Huworth 

itinl  Cndworth. 

The  Rill  orntained  a  olatise  that  notwithstanding  anything  in 
the  Act  of  1901,  it  should  be  lawful  for  the  comr  any  to  supply  elec- 
trical energy  lor  all  purposes  In  the  district  of  any  local  authority  or 
any  part  of  such  district,  within  the  area  of  supply  which  at  the 
date  of  the  passing  of  this  Art,  ol  Parliament  old  not  form  part 
of  the  area  of  any  authorised  distribution,  and  that  for  the  purpose 
of  affording  a  supply  of  electrical  energy  the  com  pas  y  should  have 
the  power  to  break  up  street!  and  lay  cables 

Mu.  Lkks,  on  behalf  of  the  Horbury  U.D.C.,  said  that  the  Bill 
was  a  first-class  Bill,  giving  the  company  power  to  breiik  up  | ' 
and  roads,  bnt  no  printed  copy  of  the  Kill  hud  been  deposited  at 
the  office  of  the  memorialists  as  was  required  by  the  Standing 
Orders.  He  urged  that  proper  notice  was  of  the  utmost  importance 
to  the  road  authorities,  because  the  Rill  would  take  away  the 
protection  given  them  hy  the  Electric  Lighting  Acts. 

Mr.  Cripi's,  on  the  other  hand,  contended  that  the  company 
now  had  power  to  break  up  the  streets.  The  Bill  allowed  the  old 
conditions  with  regard  to  the  breaking-up  of  roads  to  remain,  and 
the  object  of  the  Bill  was  only  to  give  the  company  wider  powers 
of  supply. 

The  Examiner  held  that  the  powers  sought  were  substantially 
new,  and  that  the  Standing  Orders  bad  not  been  complied  with. 

House  of  Lords'  Hilh.—horA  Donoughmore  and  Mr.  Whitley, 
chairmen  respectively  of  the  Committees  of  the  Lords  and  Commons, 
have,  in  conference  with  the  Parliamentary  agents,  decided  in 
which  House  the  private  BillB  shall  originate.  Amongst  those 
which  will  originate  in  the  House  of  Lords,  are  the  Bournemouth 
District  Bailless  Traction,  Bristol  Corporation  Tramways,  High- 
town  Gas  and  Electricity,  North  and  South  Shields  Railway, 
North  Metropolitan  Electric  Power  Supply,  Poole,  Sandbanks  and 
Westbourne  Railless  Traction,  Readirg  Corporation,  Stone  Gas  and 
Electricity,  and  the  Yorkshire  Electric  Power. 


BUSINESS   NOTES. 


Fire-Alarm    Successes.— Messrs.  Associated    Fire 

Alarms,  Ltd.,  have  sent  us  particulars  of  several  recent  instances 
of  outbreak  of  fire  which  were  so  quickly  announced  by  the  auto- 
matic alarm  installations  (Pearson  and  May-Oatway  systems)  that 
serious  consequences  were  averted. 

Patent  Restoration. — An  order  has  been  made  for  the 
restoration  of  patent  No.  4,198  of  1905,  for  "Improvements  in 
clutches,"  granted  to  J.  H.  Apjohu. 

Book  Notices.—  Handbook  on  Eledroplatiny,  Polishing, 
Lacquering,  Burnishing,  Enamelling.  Birmingham  :  Canning 
and  Co.  Price  2s.  3d.  post  free.— Messrs.  Canning's  well- 
known  hand-book  is  now  in  its  fifth  edition,  and  contains 
242  pages  as  compared  with  207  in  the  last  issue.  We 
have  on  previous  occasions  emphasised  the  value  of  this  hand- 
book to  the  practical  man  ;  while  it  deals  mainly  with  the 
firm's  apparatus  and  supplies,  it  is  not  a  catalogue  or  a  price  list,  and 
the  working  instructions  which  are  given  are,  in  great  part, 
perfectly  general,  Some  36  pages  are  devoted  to  the  plating 
dynamo,  vats,  &o.,  after  which  the  various  metals  are  dealt  with 
separately,  the  space  allotted  to  the  operation  of  elect ro-depesition 
amounting  to  nearly  90  pages.  A  chapter  is  given  to  the  use  of 
primary  and  secondary  batteries— which  are  not  recommended 
except  for  small  jobs— and  the  rest  of  the  book  deals  with  the 
mechanical  processes.     Certainly  it  is  a  very  useful  work. 

VAnncc  Eb'ctr'iqiie,  Eleciro-therapiqve  el  Radiog,rap,hiqM  of 
Dr.  Foveau  de  Courmelles  (Paris  :  Ch.  Beranger  ;  price  3  fr.  50) 
is  now  in  its  14th  year  ;  as  a  record  of  interesting  novelties  in  the 
electrical  world — or  worlds,  for  electricity  nowadays  has  many 
spheres  of  interest— the  work  ie  unique.  Naturally,  with  such  a 
vast  field  of  labour  before  him,  the  author  may  be  excused  for  such 
little  slips  as  "la  municipality  de  Marylbone  Lane  (Londres)."  ard 
Mr.  "  Wilmskurst,"  of  Derby.  He  is  equally  at  home  with  electric 
chickens  and  concrete  poles  ;  but  his  main  theme  is  medical  elec- 
tricity, and  to  this  two-thirds  of  the  book  is  allotted. 

L'Elecfricite  Bomestiqne.  By  Georges  Mis.  Paris :  Dunod  et 
Pinat.  Price  2  fr.  50. — This  is  a  "popular"  book  by  an  amateur, 
for  amateurs  ;  it  deals  mainly  with  the  use  of  primary  cells  in 
connection  with  electric  bells  ,  and  their  installation,  together  with 
electric  gas  lighters,  small  glow  lamps  for  occasional  use.  Ssa,  and 
is  illustrated  with  numerous  diagrams  of  connections  and  cute  of 
apparatus. 

Sporis  Architects"  and  Builders  Fochet  Price  Book  for  1914 
(E  and  F.  N.  Spon.  Price  2s.  6d.  net.)  has  this'year  been  published 
without  a  diary,  in  order  to  afford  space  for  additional  matter.  The 
prices  are  said  to  have  been  ievised,and  several  sections  have  been 
extended,  including  the  electriral  section,  which  however,  only 
covers  seven  pages.  As  in  previous  issues,  carbon-filament  lamps 
are  still  included  in  the  priceB  :  several  of  the  electrical  tables  are 
identical  with  these  of  the  edition  of  1910,  and  prices  for  electric 
lighting  seta  are  based  on  the  "  16c  r.  lamp."  which  should,  of 
course,  be  of  the  tungsten  type,  but,  judging  by  the  prices,  ie 
not  While  some  of  the  electrical  tables  are  fairly  correct,  we 
must  say  that,  on  the  whole,  the  prices  given  are  misleading. 
being  in  many  cases  far  in  (sccssof  the  current  values. 
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Vie  Practical  Electrician's  Pocket- Hook,  1914  (London:  S. 
Rentell  &  Co.  Price  la.  net),  is  58  pages  bigger  than  the  last 
edition,  chapters  having  been  added  by  Mr.  It.  J.  WalHs-Jones,  on 
Electric  Welding,  and  by  Mr.  F.  S.  Grogan,  on  Electric  Heating1 
and  Cooking.  Many  other  additions  have  been  made,  increasing 
the  utility  of  the  volume,  which  is  now  a  well-tried  and  familiar 
friend,  and  needs  no  introduction. 

The  Annuaire  pour  Van  1  ">l 4,  issued  by  the  Bureau  des  Longi- 
tudes (Paris  :  Gauthier-Yillars.  Price  1  fr.  50  c.  net),  has  been 
brought  up  to  date,  and  contains  special  articles  on  international 
time  and  the  deformation  of  images  in  field-glasses.  There  is  also 
a  mass  of  physical  and  chemical  data,  in  addition  to  the  usual 
astronomical  tables. 

In  a  communication  to  the  Journal  of  the  Institution  of  Elec- 
trical Engineers,  Dr.  T.  F.  Wall,  who  in  1912  showed  how  the 
circle  diagram  for  the  induction  motor  might  be  deduced  from  a 
consideration  of  the  rotating  fields  due  to  the  three-phase  currents 
in  the  stator  and  rotor  windings  respectively,  applies  a  similar 
method  of  treatment  to  the  development  of  the  circle  diagram  for 
the  synchronous  machine. 

.Vourcai/  Guide  Pratique  <lc  V I'sor/cr  d'Acct ijlciie. — By  R.  Granjon 
and  P.  Rosemberg.  Paris  :  Office  Central  de  i'Acetylone.  Price 
1  fr.  50. — This  book  is  intended  to  bring  together  in  a  handy  form 
for  reference  all  the  available  information  of  practical  value  to  the 
user  of  acetylene  gas.  for  lighting  or  heating.  It  is  the  second 
edition  of  a  work  issued  a  few  years  ago,  which  has  proved  very 
popular  in  France,  where  the  gas  is  very  widely  used.  As  it  is 
largely  founded  on  replies  to  questions  addressed  to  the  authors  by 
a  vast  number  of  users,  there  should  be  few  difficulties  met  with 
in  the  application  of  acetylene  to  lighting  and  heating  that  cannot 
be  solved  by  reference  to  its  pages.  Other  applications  are  only 
briefly  touched  upon. 

The  Hill  Publishing  Co.,  of  6  and  8,  Bouverie  Street,  E.C.,  who 
are  just  issuing  a  number  of  new  electrical  handbooks,  have  sent 
us  their  new  catalogue  of  technical  and  scientific  books,  and  will 
be  pleased  to  pend  a  copy  to  any  of  our  readers. 

'*  Journal  of  the  Institution  of  Electrical  Engineers."  Vol.  LI  I, 
No.  227.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price  3s.  6d  —  The  issue 
for  February  contains  the  following  papers  : — "  Notes  on  Inter- 
national Standardisation  of  Electrical  Machinery,"  by  A.  R. 
Everest  ;  "  Reactance  and  Reactance  Coils  in  Power  Circuits,"  by 
E.  P.  Hollis  ;  "Electric  Train-Lighting  Systems,"  by  T.  Ferguson  ; 
"  On  a  Variable  Condenser  with  a  Square  Law."  by  W.  Duddell ; 
"The  Theory  of  the  Three- phase  Synchronous  Machine,"  bv  Dr. 
T.  F.  Wall ;  "  Address  to  the  Students'  Section,"  by  Dr.  C.  V. 
Drysdale. 

"  Practical  Uses  of  the  Wave  Meter  in  Wireless  Telegraphy."  By 
J.  0.  Mauborgne.  Price  4s.  2d.  net.  "  Handbook  of  Electrical 
Methods."  Compiled  from  the  Electrical  World.  Price  12s.  (id. 
net.  "  American  Electricians'  Handbook."  Compiled  by  T.  Croft. 
Price  12s.  6d.  net.    London  :  Hill  Publishing  Co.,  Ltd. 

"  Sell's  Directory  of  Registered  Telegraphic  Addresses."  London  : 
Business  Dictionaries,  Ltd.     Price  25s.  net. 

"Lockwood's  Builders'  and  Contractors'  Pocket-Book,  1914." 
London  :  Crosby  Lockwood  &  Son.     Price  4s. 

"  Incandescent  Electric  Lamps  and  their  Application."  By  D.  II. 
Ogley.     London  :  Longmans,  Green  &  Co.     Price  2s.  6d.  net. 

"Journal  of  the  Society  of  Engineers.''  Vol.  V,  No.  1.  January, 
1914.     London:  The  Society.     Price  Is.  3d.,  post  free. 

"  Charter,  By-Laws  and  List  of  Members  of  the  Iron  and  Steel 
Institute."  Corrected  to  January  1st,  1914.  London  :  The  Insti- 
tute.    Price  Is. 

"  Bulletin  of  the  Association  des  Ineenieurs  Electriciens."  Vol. 
XIII,  No.  11.  November,  1913.  Liege:  The  Association.  Price 
7  fr.  50. 

"  Bulletin  Soientifique  de  l'Association  des  Elfcves  des  Ecoles 
Speciales."  Vol.  XVI,  No.  2.  December.  1913.  Liege:  Lahaye 
and  Co.    Price  1  fr. 

Mefsrs.  W.  &  G.  Foyle,  of  121  and  123,  Charing  Cross  Read, 
London,  W.C.,  have  issued  a  new  edition  of  their  catalogue  of 
technical  books. 

Catalogues  and  Lists.— Mkkshs.  EL  W.  Butler  &  Co., 

Craven  House,  Kingsway,  London,  W.C. — Two  illustrated  bulletins 
(8  pages).  One  shows  electric  traction  motors,  electric  loco- 
motives, motor  winches,  and  of  her  manufactures  of  the  Jeumont 
Electric  Plant  and  Cable  Works  ;  the  other  particularises  Jeumont 
single,  two,  and  three-phase  variable  speed  motors  and  cables.  The 
firm  are  sole  agents  for  the  Jeumont  company. 

Messrs  TuBHEBB  k  Manviu.e,  Ltd.,  Hopetoun  House.  Lloyd's 
Avenue,  London,  E.C.— Leaflet  giving  particulars,  with  illustra- 
tions and  prices,  of  "Fiberene"  buckets,  which  are  claimed  to 
possess  electrical  insulating  qualities,  to  be  lighter  than  word, 
seamless,  unshrinkable  and  non -absorbent.  &c. 

The  Sun  ElxOTBICAL  Co.,  Ltd.,  118-120,  Charing  Cross  Road, 
London,  W.C. —  Eight-page  price  list  (Section  1)  of  incandescent 
electric  lamps,  including  various  makes  of  tungsten  lamps  and 
carbon  lamps  for  lighting,  also  radiator,  tubular,  candle  and 
battery  lam!>s. 

.   JACOBT,  Ltd.,  26   to    30,  Chapter  Street, 
Westminster,  London. —  Leaflet  (II. C. A.)  of  four  page- 
illustrations  and  tabulated  prices  of  electric  cookers,  warm-plates, 
kettles  and  teapots,  also  electric    rlat-ironp,   and   water    h< 
for  the  manufacturers  of  which  they  are  acting  as  sole  agents. 

The    Cur/.on    Steam    Mkti.k  Co.  Princess  Strc 

cheater. — 12-page  booklet  (second  edition)  containing  a  full 
descriptive  account  of  the  Curnon  steam  meter,  its  principle  of 
operation,  uses,  advantages.  Ice. 

>  b.  A.    8BAOB    k  Co.,  Cambridge  Switch  Works,    Ham- 
mersmith,   London,    W. — A    number    of    illustrated    and  priced 


leaflets  have  been  issued  relating  to  Home  Office  bridge  fuBes, 
ironclad  switches,  fnseboards,  accumulator  and  cinematograph 
switchboards,  and  knife  switches. 

The  GhhebaIi  Electkic  Co,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.G. — In  order  to  avoid  any  possibility  of  their  publicity 
literature  getting  out  of  date  either  in  resp  ct  of  design  or  price, 
the  company  have  decided  to  issue  quarterly  "Progress"  publica- 
tions whuh  will  supplement  the  bound  catalogues  already  in  the 
hands  of  the  trade  and  will  give  particulars  of  alterations  and 
additions  in  convenient  form.  The  object  is  to  maintain  continuity 
between  the  issue  of  one  general  catalogue  and  another.  The  first 
copy  of  "  Progress  "  has  just  been  received,  and  it  brings  the  com- 
plete lists  up  to  date  to  the  beginning  of  October,  1913  ;  since  then 
other  alterations  have,  of  course,  been  made,  and  these  will  be 
announced  in  the  next  if  sue  of  the  publication.  Eich  notice  in 
the  present  lists  has  a  reference,  printed  in  red,  to  the  page  in  the 
catalogues  to  which  the  alteration  relates.  At  the  end  a  com- 
plete index  is  given  to  the  catalogue  page  number,  and  the  Pro- 
gress sheet  reference  where  information  relating  to  any  particular 
article  may  be  found. 

THE  Hoi  PMANM  Mantjfacturini;  Ci>.,  Ltd.,  Chelmsford. — Eight- 
page  circular  No.  900,  describing  very  fully  their  standard  roller 
journal  bearing,  with  sectional  illustrations  and  tabulated  sizes, 
prices  and  code-words.  This  short  roller  bearing  is  now  listed  for 
the  first  time,  although  the  company  have  had  such  bearings 
running  for  over  four  years  on  heavy  power  station  units. 

The  A  E.G.  Eleotbic  Co.,  Ltd.  133-135,  Oxford  Street,  London, 
W. — A  collection  of  supply  price  lists  in  expanding  bindiig 
cover  detailing  a  variety  of  electrical  manufactures,  including 
fans,  kettles  and  pots,  radiators  (luminous  and  convector  types), 
electric  irons,  hairdresser's  appliances,  drawn  wire  and  carbon  lamps, 
carbons,  fiame  arc  lamps,  boot  cleaners,  watertight  fittings,  electrio 
signs,  4-watt  lampB,  kc.  The  lists  are  in  an  expanding  cover, 
allowing  additions  to  be  made  as  issued. 

Alloemeine  Electbicitats-Gesellsoiiait.  Berlin.— Leaflets 
describing  small  rotary  transformers,  d.c.d.C.  and  A.C.-D.C,  for 
experimental  purposes,  giving  :,'  an!  J  ampere  at  eight  volts,  and 
a  universal  electric  welding  machine.  Also  pamphlet  about  the 
lighting  of  large  workshops  with  flame  arc  lamps. 

Messes.  David  Killoch  Co.,  57,  Murray  Street,  New  York 
City,  U.S.A. — Manual  of  wireless  telegraphy  and  oatalogue  of 
electrical  supplies  and  novelties. 

Foreign  Enterprise  in  Turkey. — A  representative  of 

a  Viennese  firm,  who  is  an  engineer,  has  recently  been  making 
several  months'  stay  in  Constantinople,  and  gives  in  the  Zeittchrift 
des  Oesterreichischen  'Zngenieurs  and  Architechten  Verrines  an 
interesting  account  of  his  impressions.  Only  scanty  details  find 
their  way  into  publicity,  he  says,  with  regard  to  public  works  in 
the  Turkieh  capital  and  Empire,  and  the  Austrian  Consulate  has 
no  engineer  attached  to  its, staff  ;  therefore  all  news  thence  is  more 
or  less  of  a  private  nature  and  frequently  unreliable.  During  his 
stay  in  Constantinople  he  has  made  it  his  businefs  to  investigate 
matters  and  submit  comprehensive  details,  which,  however,  are  not 
wholly  exhaustive.  His  observations  embrace  town  planning, 
water  supply,  sewerage,  paving,  buildings,  bridges,  navigation, 
wharfage,  lighting,  tramways,  railways,  telephones  and  sundry 
works,  also  irrigation  schemes  in  Asia  Minor.  On  the  subject 
of  lighting  arrangements,  he  states  that  the  present  system  (gas 
for  Pera,  in  Dolma  Baghtschc,  and  fcr  Stamboul,  in  Jedikali)  is 
inadequate,  and  will  shortly  be  replaced  by  electricity,  the 
central  station  for  which,  at  Silihdar,  on  the  Golden  Horn, 
will  shortly  be  completed.  The  lighting  of  Scutari  is  in  the 
hands  of  the  Societe  du  Gaz  Scutari-Kadikeny,  whose  station 
is  located  at  Courbali  Derc,  3  km.  from  Kadikeny, 
but  will  shortly  be  shifted  to  Djadi-Boehan.  With  regard  to 
tramways,  the  German  Societe  des  Tramways  de  Constantinople 
have  suspended  the  horse  traction  on  their  lines  Galata  to  Galata 
Serai  and  Chichli,  Galata  to  Ortakeny,  Emin  Eunu  to  Top  Capou. 
and  Ak  Serai  to  Yedi  Koule.  The  yearly  traffic  on  these  lines 
totalled  about  10,000,000  passengers.  On  the  other  hand,  the 
conversion  of  these  lines  to^  electric  traction  is  making  rapid 
progress,  and  before  long  the  service  between  Pera  (Tunnel  Station) 
and  Chichli  will  be  opened.  At  Beschiktasch  there  is  a  temporary 
power  station,  which  will  later  on  be  superseded  by  that  of  the 
Societe  Ottomane  d'Klectricitc  de  Constantinople.  Further,  the 
following  lines  of  the  company  have  been  sanctioned: — Ak  Serai 
to  Silivri  Capou,  Emin  Eunu  to  Sirktdcdji,  Taxim  to  Dolma 
Bsghtscho,  Pancaldi  Military  School  to  Matchka,  Fc'rikeny  to  Azap 
Capou,  Emin  Eunu  to  E%oup,  and  Orttkeny  to  Bcbek.  The  con- 
structive works  for  the  Soc.c'tc'  d'Electrlcite'  were  carried  out  by 
the  French  firm  of  Giros  et  Lnuchcur,  and  the  erection  of  the 
works  at  Silihdar  on  the  Golden  Horn  necessitated  an  expenditure 
of  about  1100,000  fr.  On  the  line  from  Galatz  to  Ortakeny  and 
Emin  Eunu  to  Top  Capou  now  run  motor-cars  owned  by  the 
(i'Omnibus  et  d  Autobus. 
With  respect  to  the  urban  railways,  the  tunnel  line  from 
Galata  to  Pera  has  been  for  a  long  time  worked  by  "The  Metro- 
politan Railway  of  Constantinople  from  Galata  to  Pera."  The 
traffic  yearly  is  about  1,000,000  passengers.  New  urban  railway 
•.cs  are  being  drafted  by  the  "  Chemins  de  fer  Mftropolitnins 
de  Constantinople  et  de  sa  banlieue,"  which  company  with  others 
forme  a  traffic  trust.  An  eJpctric  express  line  between  Karakeny1 
(Galata)  and  Iloumejli  Fener  (Bosporus)  is  projected  by  the  firm  of 
Lens  &  Co.,  of  Berlin,  plans  nnd  measurements  of  which  have 
been  published  in  "No.  6  of  the  Genie  Civil  Ottoman,  1912.  Gans 
et  Cio.,  Booietd  Anonyme  d'E16ctricite\  of  Budapest,  also  propose  the 
construction  of  a  lino  from  Soutari  to  Kadikeny.  As  regards 
telephones,  there  is  a  network  40  kilometros  in  extent,  under- 
ground, constructed  by  the  Societe   Ottomane  des  T6I6phones  de 
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HiHtiiutinople.     VVitli    i  (hi    railway     ba    the  Tuxkiih 

nrriiiiy  there  la  little  oew  to  add.    Their  construction 

chirily  effected  by  the  i;  Ohemini  de  I    ret 

rnvan\  PubliOB,  under  itn  able  head  Otto  Knpp  TOB  •■nil  inn, 
ho  is  ever  active  in  surveys  and  pl>mn  for  new  linei  in  Armenia., 
esopotamia  and  Syria.  I  frigatiorj  Bohemet  in  Asia.  Minor, 
I     OODBtraotiOC     OX     dOOl   <  ,      arc      curried      out      by      the 

■m  of  John  Jackson,  Ltd.,  Londojl,  who  have  a  branch 
i  the  Place  Chichand-Caraool,  Qalata,  and  by  a  French  group, 
earson  and  Son  and  Konquiau.  Summariaing  bin  data,  (be  write! 
mcludcH  with  ihn  statement  that  in  Turkey  France  takes  the 
ading  plaoe  with  about  3  million  francs  engaged;  Germany  is 
irging  rapidly  ahead  with  railways  and  other  constructive  works  ; 
hile  Kngland  is  little-  concerned  to  secure  new  concessions.  A 
lotation  from  the  Deutsche  Levante- Zeitung  is  appended,  which 
icidtmtally  reveals  the  feverish  energy  and  lavish  capital  which 
ermany  is  dispensing  in  the  "  development  "('.<',  creating  new 
idustries  and  supplying  their  machinery  and  other  requirements) 
f  all  forms  of  enterprise  in  Asia  Minor. 

Liquidations  and    Dissolutions. — Tm:  Stolz  Blec- 

kOPHONE  Co.  (London),  Ltd. — By  an  order  of  January  22nd,  Mr. 
.  F.  Whinney,  of  4,  Fredericks  Place,  Old  Jewry,  E.C.,  was 
)pointed  liquidator  in  the  voluntary  winding-up  of  this  company 
i  the  place  of  Mr.  E.  Thorpe. 

The  Stolz  Electuophone  Co.  (1913),  Ltd. — A  petition  for 
le  winding-up  of  this  company  has  been  presented  by  Mr.  A. 
iyman,  of  4,  Heath  Drive,  Hampstead,  shareholder  and  creditor, 
id  is  to  be  heard  on  February  10th,  in  London. 

Tin  (ii.oBK  Associated  Cable  and  Telegraphic  Services, 
TD. — A  petition  for  the  winding-up  of  this  company  has  been 
resented  by  various  creditors,  and  is  to  be  heard  on  February  10th. 
i  London. 

The  Ebeo  Light  and  Power  Construction  Co.,  Ltd.  A 
leeting  of  creditors  is  called  for  February  10th,  at  Thanet  House, 
32,  Strand,  W.C.,  by  the  liquidator,  Mr.  R.  H.  Bentley.  Claims 
mat  be  sent  in  by  March  12th. 

The  Mexican  Fuel  and  Power  Co.,  Ltd. — A  meeting  will 
e  held  at  Pinner's  Hall,  Austin  Friars,  E.C.,  on  March  4th,  to  hear 
n  account  of  the  winding-up  from  the  liquidator,  Mr.  R.  C.  F. 
hichester. 

J.  R.  Cleworth  &  Co.,  electrical  engineers,  77,  Pear  fltreet, 
lalifax.  Yorks. —  Messrs.  J.  R.  Cleworth  and  T.  W.  Howell  have 
issolved  partnership.     Mr.  Cleworth  will  attend  to  debts. 

HSSSRS.  Frederick  Thompson  and  Hans  Ochsenbein,  trad- 
lg  as  Thompson  &  Co.  at  15  and  16,  Garlick  Hill,  E  C,  as  electrical 
nd  mechanical  engineers  and  commission  agents,  have  dissolved 
artnership.  Debts  will  be  attended  to  by  Mr.  H.  Ochsenbein,  who 
rill  continue  trading  at  the  above  address  under  the  title  of  "  The 
eneral  Cable  Manufacturing  Co.,"  for  electric  wires  and  cables, 
nd  "  Jeumont  Copper  Works,"  for  drawn  copper  wires,  commu- 
»tor  segments,  ^c.  Mr.  F.  Thompson  will  trade  at  48,  Watling 
treet,  E  C,  as  Thompson  &  Co.,  being  London  agent  for  the  York- 
hire  Cable  Co.,  Ltd.,  and  British  agent  for  the  Rex  Meters. 

Trade    Announcements. — Messrs.  Andrews  &  Co., 

98a,  St.  Vincent  Street,  Glasgow,  have  been  appointed  sole  agents 
or  the  Gleniffer  Motors,  Ltd.,  of  Anniesland,  Glasgow,  for  the  sale 
f  their  petrol  and  paraffin  electric  sets. 

Messrs.  Humphreys  Davies  &  Co.,  of  5,  Laurence  Pountney 
jane,  Cannon  Street,  E.C.,  announce  that  they  have  entirely 
evered  their  connection  with  the  Machinery  Users'  Association 
Inc.).  They  have  accepted  the  appointment  of  surveyors  to  the 
lanufacturera'  Association,  Ltd.,  which  has  recently  been  formed 
or  the  purpose  of  advising  users  of  machinery  upon  all  questions 
onnected  with  the  rating  of  tenants'  machine  tools  and  assess- 
nents  upon  mills  and  factory  property  for  Imperial  and  local 
mrposes. 

The  Resisto-Electrical  Manufacturing  Co,  Ltd.,  have 
emoved  from  Walbrook,  E  C,  to  7,  Gracechurch  Street,  E.C.  New 
elephone  No.,  "  Avenue  6427  "  (2  lines). 

Mr.  John  Richards,  electrical  engineer,  whose  head  office  is  at 
Jnrton-on-Trent,  with  branch  offices  at  Leek  and  Longton,  is 
.bout  to  open  an  office  in  Macclesfield,  at  34,  Market  Place. 

Mr.  George  Sykes,  for  six  years  Yorkshire  representative  of 
he  Union  Electrio  Co.,  has  severed  his  connection  with  this  firm, 
ind  has  taken  up  a  similar  position  upon  the  staff  of  the  Pbrenix 
)ynamo  Manufacturing  Co.,  Ltd.,  Thornbury  Works,  Bradford. 

The  Midland  Electric  Manufacturing  Co.,  Ltd.,  Bir- 
ningham,  inform  us  that  Mr.  G.  W.  Humphreys  has  now  ceased 
o  represent  their  interests  in  South  Wales,  the  agency  having  been 
ransferred,  from  the  1st  inst.,  to  Mr.  C.  W.  Jordan,  23,  St.  Mary 
Hreet,  Cardiff.  The  company  have  appointed  Mr.  C.  Pegler,  of 
Lbbeydale  Road,  Northfield,  as  their  representative  for  the  Midland 
)onnties  from  the  1st  inst. 

The  150-Watt  Mazda   Lamp.— The   B.T.H.  Co.  are 

low  listing  a  new  size  of  Mazda  lamp,  taking  150  watts  at  100- 
^30  and  200-260  volts,  to  meet  the  demand  for  a  lamp  intermediate 
n  size  between  the  present  100  and  200- watt  lamps. 

Calendar. — A  large  wall  calendar  in  metal  has  been 
■eceived  from  Pirelli's,  Ltd.,  of  144,  Queen  Victoria  Street,  EC, 
with  a  daily  block  of  slips  with  large  figuring  in  red.  An  interest- 
ng  picture  in  colour  will  remind  us  that  Pirelli  tires  are  "  sure 
if  a  good  run." 

New  Works  at  Newport. — It  is  announced  that  the 
Shitish  Mannesmann  Steel  Tube  Co.  will  shortly  erect  at 
Newport  (Mon.)  new  works  to  employ  3,000  men.  The  cost  of  the 
wildings  and  plant  is  stated  to  be  £750,000. 


LIGHTING  and  POWER  NOTES. 


Aberdeen.    Nem    Plj  d  i*p.— Member*  of 

the  T.O.  in  peoted  thi  electricity  works  Inst  week,  when  anew 
B  Him  kw  ,  three .ph  !   up. 

Thii  machine  rtma  a  n.,andaapplen  nw.tnrbo- 

ultcmator  of  the  lama  ipeed,      Three  Bi  0  t  ■■  rter» 

liuve  alio   b  'i,  to  couple  the  lo.  and  D.o,  generating 

plant.    Two  i- watt  lamp  Installed  in  the  power  ft*tion. 

Tbamwai  Si  i'ii.v  The  Suburban  Tramwayi  Co.  has  agreed 
to  tho  new  arrangements  liy  the  T  C.  lor  the  supply  of  electricity, 
whereby  the  company  is  to  take  a  minimum  of  110,000  nnita 
per  annum,  at  lj|d.  per  unit,  on  a  five  years'  agreement  from 
June  next. 

Accrlnjrton.— New  [Yam. — The  Electricity  Committee 

has  decided  to  seek  powers  to  borrow  £33,530  for  plant  and  exten- 
sions at  the  electricity  works. 

The  electrical  engineer  has  submitted  a  provisional  tender  for 
additional  2,000-ii.p.  gas-engine  sets  and  other  plant,  amounting  to 
£27,030. 

The  L.G.B.  has  sanctioned  the  borrowing  by  tbe  Council  of 
£2,500  for  transformers  in  connection  with  the  electricity  under- 
taking. 

Argentina. — The  statutes  of  the  Compania  Elcctricidad 
de  Corrientes,  the  Compania  de  Alumbrado  Electrico  de  Rio 
Gallegos,  and  the  Compania  de  Luz  6  InduBtrias  Electricas  have 
been  approved. — Review  of  the  River  Piute. 

Australia. — The  agreement  between  Perth  (W.A.)  City 
Council  and  the  W.A.  Government,  according  to  Commonwealth 
Engineering,  stipulates  that  the  latter  shall  build  a  9,000  Kw. 
(initial  capacity)  generating  station,  lay  a  ring  main  round  Perth 
with  the  necessary  h.t.  switchgear  and  meters  at  not  exceeding  four 
points  of  delivery  to  the  Corporation.  The  Corporation  is  to  purchase 
all  energy  from  the  Government  for  50  yearB,  at  a  price  not  exceed- 
ing $d.  per  unit.  The  Government  is  not  to  supply  within  a  radius 
of  5  miles  from  the  G.P  O.,  and  the  Corporation  has  the  right  to 
supply  in  bulk  to  any  Municipal  Council  or  Roads  Board.  The 
Government  supply  will  be  three-phase  at  0,000  volts  and  40  cycles. 

Bacnp. — Street  Lighting. — The  Lighting  Committee 
has  decided  that,  provided  satisfactory  arrangements  can  be  made 
with  the  Electricity  Committee,  the  lighting  of  the  main  roads 
from  Britannia  to  Bacup,  and  irom  Bacup  to  Waterfoot,  be  con- 
verted to  electricity. 

Barrow.— Street   Lighting  :    ^-avatt  Lamps. — The 

T.C.  has  approved  a  large  number  of  extensions  to  mains.  It  has 
also  agreed  to  replace  nine  of  the  arc  lamps  in  Michaelson  Road 
with  J-watt  tungsten  filament  lamps,  placed  alternately  with  the 
nine  remaining  arc  lamps,  so  as  to  afford  a  comparison,  and  that, 
if  the  new  lamps  make  it  possible  to  improve  the  lighting  without 
increasing  the  cost,  the  replacement  of  the  remainder  of  the  arc 
lamps  should  be  proceeded  with.  The  three-phase  supply  of  elec- 
tricity to  the  Furness  locomotive  works  was  reported  to  have  com- 
menced, and  the  works  are  now  being  entirely  run  by  motors 
supplied  from  the  Corporation  mains. 

Bawtry. — E.L.  Scheme. — The  electors  have  decided  to 
support  the  EL.  scheme,  introduced  by  Messrs.  Best  &  Pullen,  of 
Bradford. 

Belfast. — Proposed     New     Plant. — The      electrical 

engineer  has  reported  to  the  Tramways  and  Electricity  Committee 
that  next  December  the  normal  load  would  necessitate  the  direct- 
current  machinery  for  both  tramway  and  lighting  purposes,  with 
the  exception  of  one  of  the  large  units,  being  in  operation  simul- 
taneously. As,  in  the  event  of  one  of  these  being  out  of  com- 
mission, there  would  be  no  spare  plant,  he  recommended  the 
installation  of  a  1,000-kw.  battery  with  boosters  and  switchgear. 
The  matter  was  referred  to  a  sub-Committee. 

Bexley. — The  application  of  the  Foots  Cray  E.S.  Co , 
Ltd.,  for  a  supply  of  electricity  has  been  held  over  by  the  U.D.C  , 
pending  a  settlement  on  the  question  of  the  extension  of  its  plant. 

Bispbam. — The  U.D.C.  is  objecting  to  the  B.  of  T. 
against  the  grant;ng  of  a  prov.  order  for  electric  light  to  the 
Thornton  Council. 

Bradford. — An  interesting  point  which  is  being  tested 
in  this  city  is  the  proposition  that  worsted  yarn  spinning  by 
electrical  power  produces  more  even  quality  than  is  obtained  by 
steam  power.  The  electrical  installations  so  far  in  the  wool  textile 
area  hereabouts  are  mainly  in  the  weaving  sheds. 

Bradford-on-Avon. — The  clerk  has  reported  to  the 
R.D.C.  that  through  a  misunderstanding,  notice  of  objection 
against  the  application  by  a  company  for  a  prov.  order  for  E.L. 
had  been  filed,  but  when  the  agreement  was  filed,  the  Council  a 
opposition  would  be  withdrawn. 

Braunton     (Devon). —  Proposed    E.L.— An    E.L. 

scheme  for  the  village  of  Krowle,  brought  forward  by  Mr.  J. 
Dennis,  has  been  referred  to  the  Lighting  Committee,  after 
favourable  discussion  by  the  P.C. 

Brentford.— Workhouse  Lighting.— The  Engineering 

and  Works  Committee  has  instructed  Mr.  W.  H.  Massey  to  report 
as  to  the  advisability  of  adopting  E.L.  at  the  Union  buildings. 
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Itridlington. — The  Electricity  Committee  has  passed 
the  following  charges  for  electricity  for  heating1  and  cooking 
purposes  : — Up  to  100  units  per  quarter,  2d.  per  unit  ;  above  100 
units  per  quarter,  Id.  per  unit. 

Bristol. — School  Lighting. — The  Education  Com- 
mittee has  decided,  as  each  Bchool  needs  re-decorating,  to  con- 
sider the  question  of  having  E.L.  installed  in  place  of  gas. 

Canada. — The  estimated  expenditure  for  1914  at 
Edmonton  includes  ft.">00,000  for  extensions  at  the  electricity 
works.  A  new  power  house,  to  contain  one  or  two  units,  will 
probably  be  built.  The  estimated  expenditure  on  the  street 
railway  system   is  $.">0,000.  —  I  hnadian  Electrical  News, 

Cliester-le-Street.  —  The  Joint  Hospital  Board  has 
decided  to  use  electric  power  for  the  machinery  and  ironing  at  the 
laundry.    The  present  machinery  is  to  be  adapted  for  the  purpose. 

Chiswick. — Tin:   E.L.  Purchase  Scheme. — The  poll 

taken  last  week  on  the  scheme  for  acquiring  the  undertaking  of 
the  Chiswick  Electricity  Supply  Corporation  resulted  in  a  majority 
of  534  against  proceeding  with  the  Bill.  Out  of  8,000  electors, 
only  1,306  voted. 

Colne. — The  electrical  engineer  has  reported  that  on 
account  of  the  demand  upon  the  Keighley  Road  cable,  it  was  be- 
coming necessary  to  proceed  with  the  erection  of  a  h.t.  tub-station 
at  Cotton  Tree,  but  in  the  meantime  it  was  essential  to  install  a 
self-regulating  booster  at  an  estimated  cost  of  £200.  The  matter 
was  referred  to  a  sub-committee. 

Continental  Notes.—  Holland. — According  to  a  return 
lately  issued  by  the  Koninklyl  Instituut  van  Ingenieurs,  there 
were  77  electric  supply  stations  in  Holland  at  the  end  of  1912, 
either  completed  or  in  course  of  construction,  intended  to 
supply  current  to  139  towns  and  villages.  Particulara  of  only 
52  were  secured,  23  being  owned  by  local  authorities,  and  29  by 
private  companies.  Steam  forms  the  motive  power  in  33  of  the 
stations,  in  13  internal  combustion  engines  are  employed,  while  at 
six  a  combination  of  the  two  is  in  use.  The  total  capacity  of  the 
52  stations  is  77,861  kw. 

Russia. — The  municipal  authorities  of  Kieff  have  decided  to 
acquire  the  electric  lighting  and  tramway  undertakings  in  the 
town  from  the  concessionaires. 

Among  loans  recently  authorised,  according  to  the  Board  of 
Trade  Journal,  are  £116,400  for  electric  tramways,  and  £50,800 
for  electric  supply  extensions  at  Perm. 

Germany. — On  February  1st  the  new  municipal  power  station 
at  Spandau  was  started  up,  the  bulk  supply  from  the  Berliner 
ElektriciUi'swerke  was  discontinued,  and  the  tariff  was  reduced 
15  per  cent.  The  Corporation  is  promoting  a  joint  scheme  in 
conjunction  with  neighbouring  authorities. 

The  Prussian  Minister  for  Railways  has  announced  that,  owing 
to  recent  improvements  in  electric  train-lighting  systems,  all 
sleeping  cars  will  in  future  be  lighted  by  this  means.  Some  of  the 
ordinary  coaches  have  already  been  equipped  with  electric  lighting. 

Ror mania. — We  hear  that  Messrs.  Stone,  of  Dartford,  are  at 
present  engaged  in  equipping  a  number  of  trains  with  their  system 
of  electric  lighting  for  the  Roumanian  State  Railway  authorities. 

Criccieth. — Proposed  E.L. — The  U.D.C.  has  decided 

to  negotiate  with  the  North  Wales  Power  Co.  for  the  supply  of 
electricity.    The  Committee  was  authorised  to  consult  an  expert. 

Deal. — The  T.C.  has  decided  to  oppose  the  Deal  and  Walmer 
Gas  and  Electricity  Bill.  The  Mayor  said  the  Council  would 
probably  be  able  to  obtain  electricity  in  bulk  from  the  colliery 
generating  station  at  Tilmanstone,  and  ultimately  from  Snowdown, 
and  distribute  it  on  far  more  favourable  terms  than  those  proposed 
in  the  Gas  Co.'s  Bill. 

Dover. — Public  Lighting. — The  T.C.  has  appointed  a 

Subcommittee  to  go  into  the  matter  of  public  lighting,  and  to 
consider  the  question  of  utilising  electricity  instead  of  gas.  The 
agreement  with  the  Gas  Co.  expires  on  March  31st  next. 

Dublin. — Annual  Repoht. — The  report  of  the  Elec- 
tricity Supply  Committee  shows  that  the  net  profits  for  the  past 
financial  year  amounted  to  £7,767,  compared  with  £11,670  in  the 
previous  year.  The  reduction  is  attributed  to  dearer  coal  and  the 
effect  of  the  Shop  Hours  Act.  There  was  an  increase  of  approxi- 
mately 840,000  units  sold.  The  coal  consumed  cost  £17,483,  as 
against  £1 1,839  in  the  previous  year.  The  Committee  is  strongly 
opposed  to  taking  off  the  10  per  cent,  added  to  the  charges  for 
energy  three  years  ago.  pointing  out  that  the  working  expenditure 
is  becoming  greater  each  year,  and  the  Council  must  face  the  pro- 
vision of  a  reserve. 

The  Corporation  has  decided  to  oppose  the  Alliance  and  Dublin 
Consumers'  Gas  Co.'s  Electric  Supply  Bill.  The  Bill  authorises 
the  company  to  supply  electricity  in  Blackrock,  Kingstown  and 
Dalkey.  The  town  clerk  pointed  out  that  if  the  Bill  was  pasted 
in  its  present  form,  it  might  be  taken  as  a  Parliamentary  declara- 
tion that  the  Gas  Co.  had  power  to  supply  electricity  in  all  the 
gas  areas,  including  the  City  of  Dublin,  and  thus  compete  with  the 
Corporation.  Resolutions  to  oppose  the  Bill  were  also  adopted  by 
the  Blackrock  and  Kingstown  U.D.C. 's.  The  law  agent  of  the 
former  body  pointed  out  that  if  the  Bill  passed  in  its  present  form, 
the  company  would  be  in  aposition  to  charge  8d.  a  unit  for  electricity. 
The  Bill  also  provided  for  overhead  mains  and  wires,  while  in  the 
agreement  between  the  Council  and  the  Gas  Co.,  overhead  wires 
were  only  to  be  allowed  in  certain  places. 


Dnndalk.— The  first  10  months'  working  of  the  E.L. 
undertaking  showed  a  deficit  of  £162  ;  it  is  estimated  that  the 
undertaking  will  show  a  profit  this  year,  and  it  will  shortly  be 
necessary  to  extend  the  power  station  to  meet  the  demands. 

Eastbourne. — Plant  Extensions. — Reporting  on  the1 

recent  breakdown  of  two  high-pressure  feeders,  the  electrical 
engineer  etate3  that  it  will  be  necessary  to  lay  one  or  two  new  high- 
pressure  feeders  from  the  works  to  the  town,  to  construct  two  new 
substations,  and  to  enlarge  six  underground  sub-stations  ;  alter  and 
add  to  the  high  and  low-pressure  switchgear  in  four  or  five  exist- 
ing sub-stations  ;  extend  the  switchboard  at  the  works  ;  lay  a  new 
feeder  to  duplicate  the  supply  to  W'illingdon  and  Hampden  Park  ; 
and  to  provide  additional  fuse  boxes  and  distributor  cables  in  the 
shop  district. 

Elgin. — Proposed  E.L. — At  its  next  meeting  the  T.C. 
is  to  consider  a  motion  as  to  the  introd  action  of  an  K.L.  scheme. 

Ellesmere  Port.— Proposed  E.L. — The  D.C.  is  con- 
sidering an  offer  by  Mr.  E.  1'.  Jones  to  supply  electricity  in  bulk. 
Mr.  Jones  stated  that  he  could  supply  current  at  about  Id.  per 
unit,  and  the  Council  could  retail  it  at  3d.  or  4d.  per  unit.  Inquiries 
have  been  made  as  to  the  probable  demand  for  current,  and  the 
result  is  thought  to  be  very  satisfactory. 

Haslingden. — Proposed  Loans. — The  T.C.  has 
decided  to  apply  to  the  L.G  B.  fcr  sanction  to  borrow  £7,200, 
made  up  as  follows: — Mains,  £3,700;  services,  V.  1,500;  trans- 
formers, switchgear,  &c,  £2,000.  The  whole  of  the  money  is  not 
to  be  spent  at  once. 

Hebden  Bridjre. — On  Saturday  last  a  new  330-h.p. 
Diesel  engine  set  at  thejCouncil's  generating  station  was  formally 
started  up. 

Hemsworth. — The  R.D.O.  has  rejected  an  E.L.  scheme 
submitted  by  Mr.  T.  Charlton,  of  South  Elmeall,  on  the  ground 
that  a  monopoly  for  seven  years  was  stipulated  for. 

Holmer. — The  B.  of  T.  has  informed  the  Hereford 
R.D.C.  that  the  conditions  attached  to  its  consent  to  the  Hereford 
T.C.  supplying  electricity  to  Holmer,  cannot  be  regarded  as  reason- 
able, and  the  Board  propofed  to  grant  the  Corporation's  request. 
The  conditions  were  that  the  Corporation  would  undertake  not  to 
have  the  parish  incorporated  in  the  city. 

Holmnrtb. — L.G.B.  Inquiry. — The  application  of  the 
D.C.  for  powers  to  borrow  £7,500  for  the  provision  of  plant,  and 
for  approval  to  the  appropriation  of  a  portion  of  the  market 
ground  as  a  site  for  an  electricity  generating  station,  was  inquired 
iuto  by  Mr.  M.  K.  North  on  Tuesday,  last  week.  A  prov.  order  was 
obtained  in  1912,  and  there  was  strenuous  opposition  by  objecting 
ratepayers  and  the  local  gas  company.  Mr.  Paddon,  on  behalf  of 
objecting  ratepayers,  stated  that  the  requirements  of  the  law  had 
not  been  observed  in  regard  to  the  serviDg  of  notices  on  the  owners 
of  property  adjoining  the  site  for  the  generating  station.  He 
urged  that  the  scheme  only  provided  for  a  portion  of  the 
Council's  area,  and  rather  than  go  in  for  an  electricity  under- 
taking, it  was  the  duty  of  the  Council  to  utilise  modern  gat 
appliances  for  the  improvement  of  the  public  lighting. 

Ilford. —  Loan  Sanction.— The  U.D.C.  has  received 
sanction  from  the  L.G  B.  to  a  loan  of  £21,598  for  the  provision  of 
a  refuse  destructor. 

Knaresborougb. — E.L.  Scheme. — The  D.C.  has  re- 
ferred the  E.L.  scheme,  which  proposes  the  utilisation  of  the  river 
Nidd  to  generate  power,  to  a  Committee  for  consideration. 

Leigh. — Messrs.  Courtauld  &  Co.,  the  well-known  silk 
manufacturers,  are  to  build  a  new  mill  adjoining  their  present  one, 
in  which  the  300  looms  will  be  electrically  driven.  Two  weaving 
and  two  cotton  mills  are  also  being  erected,  and  are  expected  to 
favour  the  electric  drive. 

Leyland. — The  U.D.C.  has  decided  to  oppose  the  <'as 
and  Electricity  Bill  being  promoted  by  the  Leyland  Gas  Co. 

Limerick. — The  Corporation  has  referred  to  the  E.L. 
Committee  a  letter  from  the  L.G.B.  stating  that  the  latter  caDnot 
sanction  a  loan  of  £1,576  to  meet  a  deficit  on  the  working  of  the 
E.L.  undertaking. 

Liverpool. — Annual    Accounts.— Tin   income  of  the 

electric  supply  department  on  revenue  account  for  the  past  year 
was  £306,653,  and  the  balance  carried  to  net  revenue  account  after 
providing  for  working  and  management  expenses  was  £171.888. 
The  estimated  expenditure  this  year  on  capital  account  is  >:  r6  BIB, 
on  reserve  and  renewal  account  £132,534,  and  on  revenue  account 
and  interest  and  sinking  fund  £289,657. 

Lvtliam. — A  special  meeting  of  the  T.C.  was  held 
last  week  in  opposition  to  the  clause  in  the  St.  Amies  T.C 
Improvement  Bill,  wherein  the  St.  Anne's  authorities  u-k  fur 
an  extension  from  1917  of  its  agreement  with  the  Blackpool. 
Lytham  and  St.  Anne's  Tramways  Co.,  for  the  running  of  the 
cars  over  the  Lytham,  as  well  as  the  St.  Anne's  areas.  It  w 
stated  that  St.  Anne's  was  seeking  to  upset  powers  gained  from  tnr 
R.  of  T.  after  a  three  days'  inquiry.  The  reEolntii  ns  ««'<• 
carried. 


vol.  7i.   No.  1,880,  Pbbbcam  6,  181 1. !     Til  E     KLECTUICAL.    R] :  . 


228 


Londoiii— Bbrmondbky.— The    B.C.    Lb    to   petition 

■gatBat  the  Brighton  Railway  B11L    CI  Isoouildered  that  It  fa  opt  d  to 
serious  objeotlon,  as  aone  of  the  E.L    companies  should  be  per 

mitted  to  enter  into  agreements  beyond  the  date  w  hen  I  heir  under- 
takings arc  liable  to  bo  purchased. 

Sin  iiiw  iKK. — The   B.C.    has  decided   to  oppose 
Heotric  Supply  B1U 

l1' i '  i.iiam. — The  B.C.  hiiH  approved  the  resolutions  passed  at  the 
recent  conference  of  municipal  authorities  owning  electricity 
undertakings  with  regard  to  the  proposals  of  the  L.0.0  to  f  urthea 
reduce  the  periods  for  the  repayment  of  loans  for  electricity 
purposes. 

HAMMBBSMITH,  The  Bleotrloity  Committee  has  recommended 
the  B.C.  to  lay  a  new  cable  to  Hammersmith  Road,  at  an  estimated 
oost  of  £1,500. 

ST.  Pancrak  The  B.C.  Is  engaged  in  a  discussion  with  the 
L  C.C.  in  regard  to  the  period  of  repayments  to  be  allowed  on 
certain  items  in  a  loan  of  £9,818  for  electricity  purpose.-",  applied 
for  last  October.  The  Council  is  advised  to  oppose  the  London 
Electric  Supply  Bill,  and  has  decided  to  support  the  conference 
of  municipal  authorities  dealing  with  the  question  of  a  bulk  supply 
sohemc. 

Manchester. — Year's  Output. — The  total  number  of 

units   generated   at   the   Corporation's  stations  during   19i:s  was 
r86,820,180. 

Mertuyr  Tydfil. — On  the  advice  of  the  architect,  the 
B.  of  Qt.  has  decided  to  have  E.L.  installed  at  Aberdare  Industrial 
School ;  the  estimated  total  cost  is  £490.  Current  will  be  taken 
from  the  Aberdare  Council  at  power  rates,  and  it  is  estimated 
that  by  installing  a  motor-generator  the  Board  will  save  about 
about  1:1  d.  per  unit,  against  the  cost  of  taking  current  from  the 
Aberdare  mains  at  lighting  rates. 

The  T.C.  has  consented  to  the  application  for  a  prov.  order 
extending  the  period  for  the  compulsory  purchase  of  the  electricity 
undertaking  for  a  further  period  of  10  years. 

Oldcastle     (Co.     Heath).— Mr.    L.    J.    Lawless,    of 

Rathmines  (Dublin),  has  been   appointed;  consulting  engineer  in 
connection  with  the  proposed  E.L.  scheme. 

Reigate. — Electrical     Exhibition. —  The   T.C.    has 

decided    to    hold  an  exhibition   of    electrical  appliances  at   the 
works  on  February  10th  and  following  days. 

Rochdale. — Two  private  companies  have  been  regis- 
tered during  the  last  few  days  under  the  style  of  Tyre  Yarns,  Ltd., 
and  Fabric  Weavers,  Ltd.,  and  two  new  mills  at  Sudden  and 
Castleton  are  to  be  erected  forthwith.  Each  mill  will  occupy 
about  14,500  sq.  yards.  The  new  mills  are  to  be  run  and 
lighted  by  electricity,  and  preliminary  negotiations  have  been 
opened  with  the  Rochdale  Corporation  for  the  supply  of 
current.  With  the  existing  plant  at  Rochdale  it  would  be 
impossible  for  the  T.C.  to  do  this,  but  when  the  extensions 
now  in  progress  are  completed,  it  will  be  in  a  position  to 
cope  with  the  large  extra  demand  :  land  has,  however,  been  leased 
to  permit  of  a  private  generating  station  being  provided  if 
necessary. 

Sal  ford. — The  Electricity  Committee  has  adopted  a 
report  of  the  Works  Sub-Committee,  in  which  it  is  stated  that,  as 
the  tests  on  certain  turbo-generators  show  that  tbey  have  failed 
to  comply  with  the  guaranteed  efficiency  relative  to  steam  con- 
sumption, as  provided  in  the  contract,  the  whole  of  the  plant  should 
be  rejected. 

The  Council  is  being  recommended  to  amend  the  charges  for 
lighting  purposes,  by  abolishing,  as  from  April  1st  next,  the 
existing  concession,  whereby  users  of  current  for  power  purposes 
are  allowed  to  use  current  for  lighting  at  the  power  rate  up  to 
10  per  cent,  per  quarter  of  their  power  consumption. 

Stevenage. — The  TJ.D.C.  has  decided  not  to  oppose  the 
N.  Metropolitan  E.P.S.  Bill. 

Snnderland. — Year's  Estimates. — The  estimates  for 

the  Corporation's  electricity  undertaking  show  that  the  years 
revenue  to  March  next  will  be  £73,599,  an  increase  of  £4,055  as 
compared  with  the  previous  year.  The  working  expenses  are  esti- 
mated at  £35,132,  and  interest  on,  and  redemption  of,  loans  will 
absorb  about  £28,196.  The  estimated  balance  of  £10,270  will  be 
placed  to  the  reserve  and  renewals  fund,  an  increase  of  £1,836  on 
last  year.  The  estimated  output  is  14,921,684  units,  as  against 
13,592,621  units  during  1912-13.  The  Electricity  Committee 
suggests  that  the  charge  for  inoandescent  street  lamps  should  be 
reduced  from  49s.  to  46s.  per  lamp  per  annum,  the  same  charge  as 
is  made  by  the  gas  company. 

Tasmania.— The  Hydro-Electric  Power  and  Metal- 
lurgical Co.  has  been  granted  an  extension  of  time  to  July  31th, 
1915,  in  which  to  complete  the  works  now  under  construction. 

Taunton. —  L.G.B.  Inquiry. — An  inquiry  was  held  last 
week  by  Mr.  A.  G.  Drury  into  the  application  of  the  T.C.  to 
borrow  £4,950  for  extensions  to  the  electricity  undertaking.  There 
was  no  opposition. 

Uruguay.— The  Board  of  Administration  of  the  State 
electric  power  stations,  has  decided  to  undertake  the  works 
necessary  for  the  supply  of  electric  light  and  power  to  the  districts 
of  Colon,  La  Paz,  and  Las  Piedras.  It  is  expected  that  these 
services  will  be  in  operation  within  six  months.— Reriew  of  the 
Hirer  Plate. 


Venezuela.  —  Following  the  example   of    I 
Vnliii  lighting  li  about  '  .kt%\ 

other  towns  In  Vrm  /'K  in.  Among  the  plaoea  where  oonoeaeions 
navi  bit'],  bees  granted  are  Barcelona,  LoaTequee,  and  Ooumaie. 

Warrington.— The  Britieh'Engine,  Boiler  and  Bit 

[nsurani  H  sd  to  prepare  ■  ipeoifioation  for  an 

.king  Installation  a(  the  •  trporatlon  i/aMworkn. 

West  lorks. — E.L.  PaoPosALB. — Atil  ting  the 

Boole  B  D.C  decided  to  aupport  the  application  of  the  Yorkshire  I 

trie  Power  Co.,  for  powers  to  supply  electricity  for  lighting  purpose* 

within  its  area:  the  Oniaeley  D.O.  has  reeol  ed,  before  anything 

definite  is  Hettled,  to  arrange  for  a  representative  Of  the  company  to 
attend  at  its  next  meeting  ;  the  Halifax  T.O.  haH  rc-olved  that  the 
Mayor  and  the  chairmen  of  the  Finance  and  Tramways  and 
Electricity  Committees  be  instracted  to  take  steps  with  a  view  to 
protecting  the  rights  of  the  Corporation  and  giving  it  power  to 
lodge  a  petition  against  the  Bill  ;  and  the  Gunthwaite  and 
Inghirchworth  Council  have  decided  to  Bupport  the  application. 

The  Leeds  Corporation  Parliamentary  Committee  has  decided  to 
present  a  petition  against  the  Power  Co. 's  Bill,  and  the  town  clerk 
has  been  instructed  to  arrange  a  meeting  of  local  authorities 
affected  by  the  proposals. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen.— P.A.Y.E.  System. — The  Tramways  Com- 
mittee has  agreed  to  adapt  four  tramcars  on  the  Mannofield  route, 
and  the  cars  on  the  Beach  and  Terry  routes,  to  the  P.A.Y.E. 
system. 

Accrington. — The  T.C.  is  to  be  recommended  to  apply 

to   the  L.G.B.   for  power  to  borrow  £9,000  for  extensions  at  the 
tramways  depot. 

The  three  Corporations  of  Accrington,  Rawtenstall  and  Hasling- 
den,  working  the  through  tramway  service  between  Accrington 
and  Bacup,  are  in  difficulty.  They  decided  to  accelerate  the 
service  to  one  of  10  minutes,  but  it  was  found,  as  compared  with 
the  former  service,  there  was  a  ereat  leakage  in  profits,  amounting, 
in  the  case  of  Haslingden,  to  some  hundreds  of  pounds.  Hasling- 
den  was  wishful,  and  Accrington  willing,  to  revert  to  the 
15  minutes'  service,  but  Rawtenstall  suggested  if  this  were  per- 
sisted in  it  might  withdraw  from  the  through  running  agreement. 
Rawtenstall,  however,  is  influenced  by  the  fact  that  the  Lan- 
cashire and  Yorkshire  Railway  Co.  is  competing  with  it  by  running 
a  motor-rail  service  between  Rawtenstall  and  Bacup. 

Australia. — The  returns  of  the  Adelaide  Municipal 
Tramways  Trust  for  the  year  ended  July  31st  last  show  that 
41,576483  passengers  were  carried  and  5,140,706  car-miles  run. 
The  total  revenue  was  £309,642.  The  capital  expenditure  now 
stands  at  £1,350,710. —  Commonwealth  Engineer. 

The  annual  report  of  the  N.S.W.  Tramways  shows  that  the 
revenue  was  £492,830,  an  increase  of  £41,840  as  compared  with  the 
previous  year,  and  the  expenditure  £445,476,  an  increase  of 
£37,817.  Some  81  million  passengers,  an  increase  of  6  millions, 
were  carried. 

Barking, — The  U.D.C.  has  accepted  the  terms  of  the 
Ilford  U.D.C.  for  leasing  the  tramways  from  Loxford  Bridge  to 
Broadway. 

Bingley. — New  Teamways. — The  extension  of  the 
Bradford  Corporation  electric  tramways  from  the  Nab  Wood 
terminus  to  Bingley  was  formally  opened  on  Tuesday.  The 
extension  is  not  quite  complete.  The  remaining  portion,  from 
Bingley  to  Cross  Flatts,  towards  Keighley,  has  bad  to  be  delayed 
in  construction  by  difficulties  in  regard  to  road  widening. 

Bradford. — Railless  Traction. — The  Tramways  Com- 
mittee has  dpcided  to  proceed  with  the  equipment  of  railless 
traction  systems  on  the  following  routes  : — Odsal  to  Oakenshaw  ; 
Bankfoot  to  Dudley  Hill  ;  Laisterdyke  to  the  "Junction,"  Bolton  ; 
Peel  Park  to  Little  Horton,  and  Forster  Square  to  Bolton  Woods, 
Via  Canal  Road. 

Burnley. — The  Tramways  Committee  has  decided  to 
recommend  the  Council  to  authorise  the  carrying  out  of  alterations 
at  the  car-shed  at  an  estimated  cost  of  £3,100. 

Canada. — The  Barrie  (Ont.)  Council  has  been  authorised 
to  construct  an  electric  railway  between  Barrie  and  Midhnrst. — 
Canadian  Electrical  News. 

Continental  Notes. — Norway.— An  electric  railway  has 

been  projected  for  some  years  between  Trondhjem  and  Yonsvandet. 
and  a  survey  of  the  route  is  now  being  made,  probably  with  a  view 
to  its  construction  at  an  early  date. 

Sweden-Denmark. — It  is  reported  from  Stockholm  that  two 
Danish  engineers  have  submitted  to  the  Swedish  and  the  Danish 
Governments  a  simultaneous  application  for  a  concession  to  con- 
struct a  railway  tunnel  under  the  Sound  between  Zeeland  and 
South  Sweden.  According  to  the  plans,  the  tunnel  would  start 
from  the  island  of  Amager,  outside  Copenhagen,  and  run  to  the 
central   railway  station   at   Malmd,    rt'i  the  small  island   in   th; 
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Sound,  the  Saltholraen.  The  railway  would  be  worked  by  elec- 
tricity, and  would  be  sing-le  traok,  except  at  the  inland,  where  a 
passing  place  would  be  provided.  The  estimated  cost  is  five 
million  pounds. 

BAVABIA.— A  concession  has  been  granted  for  the  construction 
and  operation  of  an  electric  rack  railway  to  the  summit  of  the 
Zugspitze  (2,963  metres  above  sea  level),  the  highest  mountain  in 
Germany. 

Dublin. — An  agreement  was  arrived  at  in  the  Recorder's 
Court,  Dublin,  on  Friday,  fixing-  the  valuation  of  the  Dublm 
United  Tramways  Co.  at  £41,000,  for  three  years  from  January  1st, 
1914. 

Twenty  persons  were  injured  laBt  Sunday  owing  to  the 
capsizing1  of  a  tramcar. 

East  London  Railway.— Speaking  at  the  annual 
meeting  of  this  company,  Lord  Claud  Hamilton  reviewed  the  seven 
months'  working  by  electricity,  pointing  out  that  the  expenditure, 
on  converting  the  line,  had  amounted  to  £82,000  ;  the  average 
increase  in  monthly  revenue  during  the  period  had  been  £440,  but 
the  November  receipts  were  up  £616,  as  compared  with  November, 
1912.  The  number  of  passeaig-ers  carried  for  the  year  ending 
October  31st  was  4,869,000,  as  compared  with  4,261,000  for  the 
previous  year. 

Edinburgh. — Petrol-electric  'P>uses. — After  experi- 
menting with  various  types  of  rnotor-'bus,  the  Tramways  Com- 
mittee has  decided  to  recommend  that  single-decked  'buses  be 
adopted,  and  to  place  orders  for  three  petrol  and  three  petrol- 
electric  Tilling-Stevens  'buses. 

Dull. — Proposed  Loans.— The  Corporation  Tramways 
Committee  proposes  to  apply  to  the  B.  of  T.  for  a  loan  of  £17,000, 
half  the  total  cost,  for  the  establishment  of  workshops  and  the 
necessary  plant.  The  question  of  finding  the  balance  is  referred 
to  the  Finance  Committee. 

Indian  Railway  Electrification. — The  probable  cost 

of  the  electrification  schemes  in  the  Bombay  area  is  put  at 
£781,000,  and  it  is  estimated  that  electrification  will  bring  about 
9  per  cent,  additional  traffic,  worth  £70,000  a  year.  Running 
expenses  are  estimated  to  show  an  annual  saving  of  £5,158.  An 
overhead  trolley  system  is  preferred,  on  account  of  the  habit  of  the 
natives  of  walking  on  the  tracks.  The  lines  concerned  are  the 
Bombay,  Baroda,  Great  Indian  Peninsula  and  Port  Trust  Railways. 

Ipswich. — Electric   Vehicles.  —  For    the    past  six 

months  the  electric  supply  department  has  been  working  up 
interest  in  the  electric  vehicle;  this  campaign  was  b'ought  to  a 
climax  by  a  demonstration  of  a  i-ton  Edison  delivery  van  and  a 
two-seater  Edison  run-about,  which,  by  arrangement  with  the 
department,  Messrs.  Edison  Accumulators,  L  d.,  sent  down  for  the 
purpose.  The  amount  of  interest  aroused  exce«ded  the  most 
sanguine  anticipations  of  the  department,  and  it  is  hoped  that 
some  of  the  firms  that  have  been  impressed  will  shortly  become 
purchasers. 

Kingston. — The  town  clerk  has  been  instructed,  in 
connection  with  the  portion  of  the  L.TJ.T.  Co.'s  Bill  relating  to 
the  running  of  trailers,  to  ascertain  whether  the  company  would 
be  prepared  to  include  a  clause  excepting  the  borough  from 
the  operation  of  this  section,  as  the  Council  is  of  opinion  that 
they  would  be  dangerous. 

Liverpool. — Annual  Accounts. — The  Corporation  tram- 
way accounts  for  the  past  year  show  that  the  total  revenue  amounted 
to  £690,899,  traffic  expens?s  absorbed  £180,226,  gtneral  expenses 
£61,361,  and  general  repairs  £121,185,  leaving  a  net  revenue  of 
£244,101,  which  was  increased  by  other  items  to  £268,322.  This 
eum  was  dealt  with  principally  as  follows :— Interest,  £48,971; 
rent  of  leased  lines,  £4,869  ;  sinking  fund  contributions,  £60.310  ; 
contribution  in  aid  of  general  rate,  £100,000  ;  and  reserve, 
renewal  and  depreciation  account,  £54,163.  The  estimated  expendi- 
ture on  revenue  account  for  the  current  year  totals  £598,752, 
being  £54,973  in  respect  of  interest,  £63,779  in  sinking  fund,  and 
£480,000  working  expenses;  on  capital  account  £57,453,  and  on 
reserve,  renewal  and  depreciation  account  £140,500. 

Application  is  to  be  made  to  the  B.  of.  T.  for  sanction  to  borrow 
£18,000  for  the  provision  of  additional  tramway  cars. 

Middlesbrough. — Last  week  the  Imperial  Tramway  Co. 
introduced  a  service  of  motor-'busf  s  in  connection  with  the  tram- 
way service  between  the  Royal  Exchange  and  Grove  Hill. 

Midland    Railway    Electrification. — According    to 

the  People  the  Midland  Railway  has  decided  to  electrify  its  lines 
from  St.  Pancras  to  Hendon. 

KelSOH. — Ratlless  Traction. — The  Tramways  Com- 
mittee has  decided  to  recommend  the  Council  to  adopt  a  railless 
traction  scheme  for  the  Walverden  and  South  field  districts. 

Northampton. — The  Tramways  Committee  has  recom- 
mended the  corporation  to  refuse  the  offer  of  the  Northampton 
E.L.  and  P.  Co.  to  supply  electricity  for  tramway  purposes  at  Jd. 
per  unit  for  a  specified  term  of  years,  or  to  accept  £350  for  a 
stand-by  of  200  kw,  and  energy  as  might  be  required  at  j|d.  per 
unit. 

Reading.— Railless  Traction. — A  poll  of  the  rate- 
payers has  sanctioned  the  extension  of  the  tramways  to  the 
annexed  portions  of  the  borough,  and  the  provision  of  supple- 
mentary services  of  railless  trolley-cars  and  motor-'buses  to 
Caversham  and  Tilehurst. 


Sunderland.— Estimates. — The     estimates    approved 

by  the  Tramways  Committee  for  the  year  ending  March  next  put 
the  total  income  at  £74,864,  as  against  £68,871  in  1912-13.  and 
the  net  profit  at  £14,394,  ascompared  with  £11,293.  The  working 
expenses  were  estimated  at  £42,622,  leaving  a  gro«s  profit  of 
£32,242.  For  the  payment  of  interest  on  loans  £6,837  is  appro- 
priated, and  for  repayment  of  loans  £9,948.  It  is  proposed  to  give 
£5,000  to  the  relief  of  the  rates,  and  to  allocate  £9,394  to  the 
reserve  and  renewals  fund. 

Uruguay. — It  is  reported  that  after  lengthy  negotiations, 
the  Government  is  now  disposed  to  sanction  the  electrification  of 
the  Tranvia  del  Norte,  which  in  11  years  reverts  to  the  State. — 
Review  of  the  Hirer  Plate. 

U.S.I, — A  census  lately  taken  of  the  users  of  electrical 
motor  vehicles  in  New  York  shows  that  such  machines  are  being 
employed  in  no  fewer  than  74  different  trades.  Brewers  hea.l  the 
list  with  19  firms  and  322  vehicles,  departmental  stores  following 
with  17  and  262  respectively,  parcels  delivery  companies  with  7 
and  197,  bakers  with  8  and  154,  and  central  eltctricity  stations 
with  2  and  127. 

It  has  been  decided  to  electrify  113  miles  of  main  line  in  the 
Rocky  Mountains,  on  the  Chicago,  Milwaukee  and  Paget  Sound 
Railway.  The  line  will  be  operated  on  the  2,400-volt  direct- 
current  system,  with  overhead  trolley  construction  ;  current  at 
100,000  volts  A.c.  will  be  transmitted  to  five  sub-Btations  of  from 
3,000  to  4,500  kw.  capacity.  The  electrification  will  correspond  to 
that  adopted  by  the  Butte,  Anaconda  and  Pacific  Railway. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Oernian  Colonies. — It  was  recently  found  practicable 
to  communicate  between  the  Nauen  station,  near  Berlin,  and 
Togoland,  and  it  is  now  stated  that  the  German  Imperial  Post- 
Office  authorities  have  granted  a  concession  to  the  Telefunken  Co. 
to  work  a  wireless  connection  between  Germany  and  the  African 
Colonies.  The  connection  is  conceived  in  the  sense  that  messages 
are  first  to  be  sent  from  Nauen  to  Atakpame  station,  Togoland  ; 
then  forwarded  to  the  Duala  station  in  the  Cameroons,  and  tbence 
to  Windhuk,  in  South- West  Africa,  whilst  the  traffic  to  Tabora 
station  in  East  Africa  is  to  be  dealt  with  through  the  intermediary 
of  the  station  in  the  Cameroons.  It  is  said  that  these  arrange- 
ments will  render  it  possible  for  telegraphic  communication  with 
the  German  protectorates  to  be  effected  independently  of  foreign 
companies  in  the  future.  It  iB  expected  that  the  service  between 
Nauen,  Atakpame  and  Windhuk  will  be  opened  for  public  use  in 
the  second  half  of  the  present  year,  whilst  the  construction  of  the 
Tabora  station  in  East  Africa  is  to  take  place  next  year.  The 
shares  of  the  Telefunken  Co.  are  in  the  possession  of  the  A. EG. 
and  the  Siemens  &  Halske  Co. 

Manchester  aDd  Liverpool. — Arrangements  came  into 

force  on  February  1st,  according  to  which  telephone  subscribers  in 
Manchester  and  Liverpool  are  enabled  to  obtain  speedy  connection 
without  the  formalities  attending  a  "  trunk  "  call,  the  two  areas 
being  in  fact  treated  as  one. 

High-Speed  Telegraphy. — The  Postmaster-General  has 

appointed  a  Committee  to  inquire  into  systems  of  high-speed 
telegraphy  and  to  report  thereon.  The  Committee  will  consist  of 
Captain  Norton,  M.P.,  Sir  John  Gavey,  Mr.  John  Lee,  Mr.  W*.  M. 
Mordey,  Mr.  A.  M.  Ogilvie,  Mr.  W.  Slingo.  and  Mr.  A.  B.  Walkley. 
Anyone  desirous  of  giving  evidence  before  the  Committee  should 
communicate  with  Mr.  G.  O.  Wood,  Secretary's  Office,  General  Post 
Office,  who  has  been  appointed  secretary  to  the  Committee. 

Wireless  in  Surveying. — An  important  frontier  survey 

under  the  command  of  a  British  officer  has  been  completed  in 
Bolivia  with  the  aid  of  wireless  telegraphy,  which  was  ueed  to 
receive  time  signals  from  Porto  Vallo,  120  miles  from  the  base  of 
operations.  By  this  means  it  was  possible  to  fix  longitudes  accu- 
rately without  depending  upon  chronometers. 

Wireless  on  Board  Ship. — During  the  second  half  of 

1913  the  Marconi  International  Marine  Communication  Co. 
equipped  an  average  of  one  fresh  ship  per  day  with  wireless  appa- 
ratus, thereby  bringing  the  total  number  of  vessels  so  far  handled 
up  to  approximately  1.800  at  the  end  of  1913,  this  figure  being 
exclusive  of  warships. — Financial  Times. 

Some  new  steamers  built  on  the  Clyde  have  been  fitted  with 
installations  of  the  Siemens  "quenched-spark"  system  of  wireless 
telegraphy.  The  guaranteed  ranges  are  200  miles  by  day  and  330 
miles  by  night." 

Brazil. — A  decree  has  been  granted  authorising  Senor 
Americo  Demaria  to  establish  a  public  telephone  service  in  Posadas, 
Santa  Ana,  San  Ignacio,  Apostoles,  Concepcion,  and  adjoining 
towns.  The  term  of  the  concession  is  for  30  years. — Review  of  the 
It'u  rr  Plate. 

New  Cable. — A  new  four- wire  cable  has  been  laid 
between  Germany  and  England  for  telegraphic  purposes,  from 
Mundesley,  in  Norfolk,  to  Emden.  The  cable  is  274*287  nautical 
unites  in  length,  and  has  a  total  weight  of  180  lb.  copper  per 
nautical  mile.  The  gutta-percha  covering  is  150  lb.  to  the  nautical 
mile 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Sydney  (Nkw  South  Walks). — March 
18th.  For  the  Postmaster-General.  Seven  automatio  switchboards. 
Schedule  No.  179.    See  "Offioial  Notices"  to-day. 

March  2nd.  Sydney  Harbour  Trust.  Circular  Quay.  Three 
electrioally-operated  semi-portal  travelling  cranes  for  Berths  Nob. 
1,  2  and  3,  Woolloomooloo  Bay.  Particulars  from  Engineer-in  - 
Ohief  of  the  Trust. 

March  25th.  N  S.W.  Railways  and  Tramways  Department. — 
Five  1,000-kw.  sub-station  units  to  specification  No.  121.  Par- 
ticulars at  Electrical  Engineer's  Office,  61,  Hunter  Street, 
Sydney. —  Tenders. 

Adelaide. — February  11th.  P.M.G.  50  cable  terminals.  See 
"  Official  Notices"  January  9th. 

Mbi.hournk. — February  17th.  P.M.G.  Cable  boxes.  See  "Official 
Notices"  January  9th. 

February  18th.  1,590  opalescent  arc  lamp  globes  for  City 
Council.      See    "  Official  Notices  "  January  23rd. 

April  7th.  P.M.O.  Accumulator  batteries  (Tudor)  for  radio- 
telegraph stations.  Relays,  non-polarised,  Storos  Schedule  996. 
See  "Official  Notices "  to-day. 

Melbourne.— March  5th.  2o,000-volt  and  1,500-volt  under- 
ground cables  and  accessories,  for  Agent-General  for  Victoria.  See 
"  Official  Notices  "  to-day. 

Hobart. — March  2nd.  For  the  Postmaster-General.  Tele- 
phones, common  battery,  wall  pattern,  and  table  pattern, 
Schedule  T  104.    See  "Official  Notices"  January  16th. 

Austria.  —  Vienna.  —  February  20th.  The  K.k. 
Direktion  fur  die  Linien  der  Staatseisenbahn  Gesellschaft  invite 
tenders  for  the  supply  nf  an  electric  locomotive  sliding  platform 
for  the  Simmering  Railway  workshops.  Plans,  <fcc,  from 
Abteilung  IV/6,  Zugforderung  und  Werkstattendienet,  3  Schwarzen- 
bergplatz,  Vienna  I. 

February  15th.  Austrian  State  railway  authorities,  Pilsen.  A 
number  of  electric  motors  for  the  new  railway  tender  repairing 
shop. 

Ballyconnell  (Co.  Cavan). — February  14th.  Hori- 
zontal gas  engine  and  suction  plant ;  18-kw.  dynamo  and  motor 
dynamo  ;  storage  battery  and  accessories  ;  switchboa'd  and  con- 
nections ;  overhead  mains  and  street  lamps,  for  Ballyconnell 
Electric  Light  and  Power  Co.    See  "Official  Notices "  January  30th. 

Belfast. — February  23rd.  Corporation.  12  months' 
supply  of  stores  for  Tramways  and  Electricity  Committee.  See 
"  Official  Notices  "  January  30th. 

Belgium. — February  8th.  La  Societe  du  Canal  et  des 
Installations  Maritimes,  of  Brussels  (59,  Rue  du  Canal)  are  inviting 
tenders  for  the  supply  of  three  2-ton  electrically-operated  cranes. 

Birkenhead. — February  24th.  Corporation.  Continu- 
ous-current electricity  meters  (ordinary  and  pre-payment).  House 
service  f  useboxes.    See  "  Official  Notices  "  to-day. 

Birmingham. — February  11th.  Electrical  stores  for  a 
year,  for  the  Birmingham,  Tame  and  Rea  District  Drainage  Board. 
Mr.  J.  D.  Watson,  engineer,  Tyburn,  Birmingham. 

Blackburn. — February    14th.      Corporation.      Twelve 

months'  supply  of  stores  for  Electricity  Department.  Specification 
(deposit  3s.  per  section)  from  Mr.  P.  P.  Wheelwright,  Corporation 
Electricity  Works.    See  "  Official  Notices"  January  30th. 

Blackpool. — February  18th.  The  Tramways  Com- 
mittee invites  tenders  for  uniform  clothing  for  the  traffic  staff  for 
twelve  months.  Particulars  from  Traffic  Superintendent's  Office, 
Blundell  Street  Depot. 

Bolton. — February  23rd.  Corporation.  Twelve  months' 
Bupply  of  tramway  stores.     See  "Official  Notices  "  to-day. 

Bradford. — February  19th.  Corporation.  Cooling 
towers  and  induced  draught  plant.  See  'Official  Notices"  January 
30th. 

Bristol, — Docks  Committee.  <  )ne  2-ton  electrically- 
driven  overhead  travelling  craie.  Specifications,  W.  W.  Squire, 
Engineer's  Office,  Cumberland  Rnad,  after  depositing  £1  (return- 
able) with  the  Secretary,  Queen  Square. 

February  12th.  Corporation.  12  months'  supply  of  electrical 
stores.    See  "Official  Notices"  January  30th. 

Colchester.— February  7th.  Electrical  fittings  for  light- 
ing, electrical  equipment  for  cars,  overhead  equipment,  car  fittings, 
&c,  for  the  T.C.,  for  a  year.  Mr.  R.  C.  Bullough,  General  Manager 
and  Engineer  of  the  Tramways,  Magdalen  Stieet. 

Copenhagen. — February  21st.  Municipality.  Three 
300-KW.  motor  generators  or  converters  for  sub-stations ;  also 
switchgear.    See  "  Official  Notices"  to  day. 

Croydon. — February  16th.  Corporation.  12  months' 
supply  of  stores  for  electricity  department.  See  "  Official  Notices  " 
January  30th 


Greenock*— Febrnar;    1 1th.    The    time   far   raoeiving 

n  for  Mm-  n.-v   IBO-ton  electric  orane  to  be  am 

JamoH  Watt  Dook,  OrMIIOOk,  axpta  ■  OH  llth  intit.. 

Gflmiby.     February  12th.    Coal  (fine  alack  from  hard 

rfeam  coni  i  f..r  oine  month",  for  the  Corporation  Electricity  Work*. 

Mr.  W.  A.  Vignolc,  Borough  Ell 

Halifax. —  February    16th.     Corporation.     Stop 

materials  for  the  electricity  department.  See  ''  Official  Noticee" 
January  23rd. 

February  Kith.— Stores  for  Tramways  Department  for  a  year. 
The  Tramways  Engineer,  Tramways  Office,  Skircoat  B  ^ud. 

Hornsey. — February  2  1th.  Corporation.  Electricity 
meters,  cables,  cable  stores,  ,V.c.     See  "Official  Notices"  Jan    : 

Ipswich. — February  17th  and  February  2 1st.     Corpora- 
tion.   Paper-insulated  cables  for  c.c.  and  A.c.  three-phase  »yefa 
Fused  mains  disconnecting  box*s  and  service  boxes.     See  "  Official 
Notices  "  to-day. 

Keiffhley. — February  7th.  Electrician's  work  for  a 
year,  for  the  Keighley  and  Bingley  Joint  Hospital  Board.  Mr. 
J.  N.  Clarkson,  clerk,  North  Street,  Keighley. 

Leeds.— February  Kith.  City  Tramways.  Supply  of 
materials  including  electrical  sundries.  J.  B.  Hamilton,  Manager, 
City  Square. 

February  21st.  Corporation.  Twelve  months'  supply  of  coal 
and  other  stores,  including  a  number  of  electrical  items.  8ee 
"Official  Notices"  January  23rd. 

Liverpool. — February  12th.  Corporation.  About  100 
standard  traction  40-h.p.  double-motor  equipments.  Mr.  C.  W. 
Mallins,  General  Manager,  Corporation  tramways. 

London. —  L.C.C.  —  February  17th.  Installation  at 
County  Secondary  School,  Hilly  Fields,  Brockley,  S.E.  (223  points, 
312  lights).     See     Official  Notices"  January  30th. 

St.  Marylebone.— February  llth.  Corporation.  Underground 
cables,  house  cables,  flexible  cords,  rubber  goods,  box  compound  and 
insulating  materials,  &c.     See  "  Official  Notices  "  Janunry  9tb. 

Islington. — February  25th.  Natural  draught  cooling  tower  and 
pipework  for  Lighting  Committee.   See  "Official  Notices"  Jan.  30th. 

St.  Pancras. — March  2nd.  Corporation.  Supply  of  arc  lamp 
carbons.     See  "  Official  Notices  "  to-day. 

Fulham. — February  18th.  Corporation.  Twelve  months' 
supply  of  electrical  stores.    See  "  Official  Notices  "  to-day. 

Shobeditch.— March  3rd.  Corooration,  Extra-high-tension 
and  low- tension  switchgear.     See  "Official  Notices"  to-day. 

Madrid. — The  Commission  de  la  voic  ferree  de  Triano 

invite,  in  the  Gaceta  de  Siibastas,  tenders  for  the  supply  of  2,100 
metres  of  20  mm.  diameter  cables  for  electric  tramways. 

Manchester. — February  10th.  The  Electricity  Com- 
mittee invites  tenders  for  the  supply,  delivery  and  erection  of  one 
71-ton  overhead  hand-power  travelling  crane,  operated  from  floor 
level,  and  gantries.  Forms,  &c.  (one  guinea,  returnable).  Mr. 
F.  E.  Hughes,  Secretary,  Electricity  Department,  Town  Hall, 
Manchester. 

February  17th.  Corporation.  12  months'  supply  of  stores  for 
Tramways  Committee.    See  "  Official  Notices  "  January  30th. 

Newport. — February  16tb.  Corporation.  12  months' 
supply  of  stores,  for  electricity  and  tramways  department.  See 
"  Official  Notices"  January  30th. 

New  Zealand. — March  26th.  The  Dominion  Portland 
Cement  Co.,  Ltd. — Hydro-electric  plant,  Wairua  Falls. — Section  1  : 
Hydraulic  equipment,  including  turbines(l  ,500  HP.  each),  governors, 
penstocks,  valves,  &c.  Section  2  :  Generators  (1,000  kw.  each), 
exciters,  automatic  regulators,  &c.     See    '  Official  Notices  "  to-day. 

Auckland — April  21st.  The  Harbour  Board.  1-ton  and  2-ton 
truck  cranes.  Specifications  from  London  agents,  W.  and  A. 
McArthur  &  Co.,  18,  Silk  Street,  Cripplegate,  London,  E.C. 

IVnneaton. — February  21st.  Corporation.  One  600-KW. 
high-pressure,  geared,  direct-current  turbo-eenerator.  surface-con- 
densing plant,  pipework,  &c.    See  "  Official  Notices"  to-day. 

Portsmouth. — February  17th.  Corporation.  Twelve 
months'  supply  of  stores  for  the  Tramways  Committee.  See 
"Official  Notices"  January  30th. 

Pontypridd. — February  0th.  Corporation.  Stores  and 
materials  for  the  electric  light  and  tramway  department.  See 
"  Official  Notices  "  January  23rd. 

Portuguese  West    Africa.— H.M.  Consul   at  Loanda 

reports  that  the  electric  lighting  concession  for  Loanda  has  been 
granted  to  a  Portuguese*  firm  which  is  in  touch  with  German 
houses.  Although  this  firm  will  probably  obtain  the  electrical 
fittings  from  G-rmany.  H  M.  Consul  understands  thst  it  might  be 
worth  while  for  United  Kingdom  makers  of  electrical  plant  and 
machinery  to  get  into  communication  with  the  concessionaire.  It 
is  estimated  that  the  undertaking  will  require  a  capital  of  £50  000, 
part  of  which  still  remains  to  be  found.  The  name  and  addrets 
of  the  concessionaire  may  be  obtained  on  application  to  the  Com- 
mercial Intelligence  Branch  of  the  Beard  of  Trade  in  London.— 
Jiikml  of  Trridc  Jdvrnol. 
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Itedditeb. — February  24th.  Urban  District  Council. 
6,000  tons  coal.     See  "  Official  Notices  "  to-day. 

Rhondda. — February  17th.  U.D.C.  Consumers' elec- 
tric supply  meters  for  the  Gas  and  Water  Committee.  See  "  Official 
Notices  "  January  30th. 

Russia. — May.     According  to  an  advertisement  in  the 

.,  the  Municipal  Council  of  Marioupol  invites  tenders  for  the 
erection  and  running-  of  an  electric  tramway  in  the  town  (Gouverne- 
ment  d'Ekaterinoslaw,  Russie).  Communications,  stating  terms 
of  contract,  to  be  sent  to  the  Administration  Municipale  de 
Marioupol,  who  will  give  all  necessary  information. 

Sal  ford. — February  Hitb.  Tbe  Tramways  Committee 
invites  tenders  for  two  years'  supply  of  uniform  clothing.  Par- 
ticulars (stamped  envelope),  General  Manager. 

March  4th.  Corporation.  Stores  for  the  Electricity 
Department.  Main  traction  switchboard.  See  "  Official 
Notices  "  to-day. 

Spain. — Tenders  have  just  been  invited  by  tbe  municipal 
authorities  of  Orgoz  (province  of  Toledo)  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  13  years. 

February  13th.  The  municipal  authorities  of  Puebla  de  Alcocer 
(Province  of  Badajoz)  are  inviting  tenders  for  the  concession  for 
the  electric  lighting  of  the  town  duriDg  a  period  of  four  years. 

Turkey  in  Asia. — Marcb  14th.  Forty  years'  electric 
lighting  concession  for  Trebizond  municipality.  Population  50.000 
to  60,000  ;  12  miles  of  street  lighting-.  Houses  mostly  occupied  by 
poorer  classes.  Water  power  (Deirmen  River)  available.  An 
English  translation  of  the  conditions  may  be  seen  at  the  Board  of 
Trade  Commercial  Intelligence  Department  in  London. 

Walthamstow. — February  25th.  Corporation.  Stores 
for  electricity  supply  works  and  tramways.  See  "  Official  Notices" 
to-day. 

West  Ham, — February  6  th.  Corporation.  Stores  for 
the  electricity  department.    See  l;  Official  Notices  "  January  23rd. 


CLOSED. 


Australia.  —  Launceston.  —  City  Council.  Sub-station 
equipment : — 

Transformers  and  regulators, £2,061 ;  h.t.  switchboard,  £1,423.— Australian 


1360. — Australian  Metal  Co. 
Tenders. 
Brisbane    Electrical    Co. 


Q.E.  Co.,  Ltd. 
Underground  feeder  cable  and  joint  boxes, . 

Brisbane.— 6,000  dry  cells,    £825.— 
Australasian  Record. 

Belgium. — Eight  concerns,  six  Belgian  and  two  German, 
submitted  tenders  last  week  to  the  municipal  authorities  of 
Antwerp  for  the  supply  of  six  electrically-operated  5-ton  cranes, 
the  lowest  offer  being  that  of  the  Sociote  Liegeoise  pour  la  Con- 
struction de  Machines,  of  Liege. 

The  municipal  central  electric  lighting  in  the  town  of  Tongres 
is  about  to  be  extended.  Six  concerns  competed  for  the  contract, 
the  lowest  offer  (£2,363)  being- that  of  the  Socio  U'  Internationale 
d'Electricite,  of  Liege. 

Bolton. — The  Electricity  Committee  accepted  tbe  fol- 
lowing tenders  in  connection  with  the  construction  of  the  coal- 
conveying  plant  at  the  new  works  at  Back-o'-th'-Bank  :  — 

Coal  conveyor,  chutes,  weighers  and  suotion  asb-handling  plant.— Eahcock 
and  Wilcox. 

Capstans  and  bollards  —Crompton  &  Co.,  Ltd, 

Weighbridge!.— Wm.  Hodgson  &  Hone. 

Steelwork  for  the  hunker  and  viaduct. — John  Booth  &  Sons. 

Excavating,  concreting,  &c.,and  carpenter's  work  for  the  hunker  viaduct. 
—J.  &  N.  Dickinson. 

Electrical  tubes  and  fittings—  Credenda  Tube  Co.,  Ltd. 

Canada. — Winnipeg. — Tbe  city  contract  for  electric 
meters  for  1911  has  been  awarded  as  follows,  being  the  lowest 
satisfactory  tender  in  each  case,  namely  : — 

I'ackard.— Single  phase  two-wire  meters. 
Ferranti. — Single-phase  two-wire  meters,  polyphase  meters. 
Canadian  General  Electric. —Single-phase  three-wire  meters. 
W.  E.  Skinner.— Direct-current  meterB. 

Canadian  Electrical  Newt, 

Derby. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Taylor,  Whiting  &  Taylor,  of  Derby,  for  installing  the  electric 
light  at  Pear  Tree  schools,  at  £128. 

Germany. — The  Siemens  &  Halske  (jesellschaft,  of 
Berlin,  if  reported  to  have  secured  a  contract  from  the  American 
Iron  and  Steel  Co.,  of  Lebanon,  Pa.,  T.S.A.,  for  the  supply  of  two 
20-ton  electric  steel  furnaces.  They  will  be  constructed  in  accord- 
ance with  the  Frick-Kjellin-Rochling-Rodenhaoser  patents,  and 
are  expected  to  produce  about  ISO  tons  of  special  steel  per  day. 

Grimsby. — The  following  tenders  have  been  accepted  by 
the  T.C.  :- 

Berry.  Skinner  &  Co.— For  starting  apparatus,  the  price  for  one  starter  or 

panel  of  each  size  being  £88 
"Horace  Green  4  Co.— For  the  Bipply  of  motors  for  two  years,  the  jrice  (or 
one  motor  of  each  size  being  £107. 


Glasgow. — The  Libraries  Committee  of  tbe  T.C.  has 
accepted  the  offer  of  Messrs.  Alex.  Wylie  &  Co.  (£2811)  for  the 
electric  light  installation  of  Langside  Library. 

The  T.C.'s  Committee  on  Tramway  Works  and  Stores  has  recom- 
mended acceptance  of  the  following  offers  :  — 

Insulated  Brooklyn  bolts.— W.  C.  Yuille  &  Co..  Ltd. 

Insulated  stud  bolts.— W.  C.  Yuille  &  Co.,  Ltd. ;  J.  Haily  Craig. 

Liverpool. — The  City  Council  lias  accepted  the  following 
tenders  : — 

North-Eastern  Steel  Co. — 2,000  tons  grooved  Bandberg  silioon  steel  tram 

rails. 
Walter  Soott,  Ltd.— 100  tons  Sandberg  silicon  railway  section  rails. 
Sutton   Heath  and   Lea  Green  Collieries,   Ltd.— Annual  supply  of  best 

quality  steam  slack  to  the  Lister  Drive  power  station. 

Lcckffelly,  &c.— Messrs.  Johnson  &  Phillips,  Ltd., 
have  in  course  of  erection  for  the  Lochgelly  Coal  and  Iron  Co.,  of 
Lochgelly,  Fifeshire,  3,300-volt  three-phase  overhead  lines  for 
transmitting  power  to  their  various  collieries.  The  same  firm  have 
recently  completed  a  contract  for  the  supply  and  erection  of  over- 
head cable,  power  distribution  boards  and  connections  for  some 
new  cement  works  at  Rainham,  Kent,  and  have  also  in  hand  a 
similar  undertaking  for  some  cement  works  in  course  of  erection  at 
Cliffe,  near  Rochester. 

London. — L.C.C. — The  Education  Committee  reports 
that  Messrs.  G.  F.  Ratcliff  &  Co.,  contractors  for  the  installation 
of  the  electric  light  at  the  Hammersmith  Trade  School  for  Girls, 
having  withdrawn  their  tender  (£365  10s.),  owing  to  an  error, 
it  has  accepted  that  of  Messrs.  A.  Hawkins  &  Sons,  amounting 
to  £441. 

The  same  committee  reports  having  accpted  tenders  for  installing 
electric  lighting  at  seven  schools  for  £2,173. 

ShOueditch. — The  following  tenders  have  been  received  by  the 
B.C.  for  the  supply  of  two  1,500-kw.  and  one  500-kw.  converters  : — 


Name. 

Original 
price. 

£11,278 

Remarks. 

Speed. 
1,500  kw. 

Speed, 
500  bw. 

H.P.M. 

B  P.M. 

Diok,  Kerr  &  Co. 

Motor-ganerator. 

300 

500 

Eleo.  Eng.  &  Equip.  Co. 

9,181 

Do. 

300 

750 

Bruce  Peebles  &  Co.     . . 

8.917 

Motor    converter. 
Tender  in  order. 

273 

500 

General  Electric  Co.     .. 

8,514 

notaries.  Exciters  & 
cables  not  included. 

300 

750 

British    Thomson-Hous; 

8,357 

Botaries.     Exciters, 

375 

750 

ton  Co. 

boosters  and  cables 
not  included. 

Vickers,  Ltd 

8,172 

Notaries.      No   exci- 
ters   or    cables  in- 
cluded. 

375 

750 

Brit.  Westinghouse  Eleo. 

7,765 

Rotaries.  No  booster 

375 

750 

and  Manufacturing  Co. 

included. 

Siemens    Bros.  Dynamo 

7,760 

Rotaries.    Tender  in 

600 

1,000 

Woiks,  Ltd. 

and 

order. 

7,520 

Alternative  tender. 

After  careful  consideration  of  a  report  from  the  borough  elec- 
trical engineer,  the  Lighting  Committee  states  that  it  is  of 
opinion  that  the  Council  would  be  well  advised  to  give  the  con- 
tract to  three  firms,  viz ,  Siemens  Bros.  Dynamo  Works,  Ltd.,  for 
one  1,500-kw.  converter  ;  Bruce  Peebles  &  Co.,  Ltd.,  for  one  1,500- 
kw.  converter  ;  and  the  British  Westinghouse  Electric  and  Manu- 
facturing Co.,  Ltd.,  for  one  500-kw.  converter,  all  of  whom  have 
had  experience  in  the  design  and  construction  of  similar  plant,  and 
have  ejuoted  a  pries  at  which  they  would  be  prepared  to  supply  one 
machine  only.  Under  this  arrangement,  there  would  be  several 
advantages  to  the  Council,  esp?ciallv  in  view  of  the  possible  future 
extension  of  converting  plant.  The  Committee  recommend 
accordingly. 

Poplar. — The  following  tenders  have  been  received  by  the  B.C. 
for  the  maintenance  of  the  whole  of  the  incandescent  street 
lamps  :— ' 

British  Economical  Lamp  Co.,  Ltd £899    8    0  per  annum 

Scholey  &  Co.,  Ltd 497    4    0  „ 

Crycelco,  Ltd.         680  13    0  „ 

Bird  &  Hall 813  18    0 

The  lowest  tender  has  been  accepted,  the  terms  quoted  being  3s. 
to  9s.  per  lamp  point  for  maintenance,  according  to  voltage  and 
candle-power,  and  Is.  3d.  to  4s.  3d.  for  make-up  lamps.  The 
Council  holds  the  option  of  determining  the  contract  at  the  end  of 
one,  two  or  three  years. 

maidenhead.— The 

tenders  : — 

Thos.  Ward,  Ltd.— Two  oil  fuel  tanks  (40  tons  capacity).  1110. 
P.   A.  Greene.— Bin.  low-level  pump  and  motor,  £92  10s.  ;  84-B  P.  motor 
and  llttingh.  £46  10s. ;  motor  and  reciprocating  air  pump,  i'49  15s. 

Northampton. — The  T.C.   has  accepted  the  following 

tenders  : — 

Brush  Electrioal  Engineering  Co.,  Ltd.— 450-aw.  turbine  and  generator 

(one  disk  and  drum  type,  turbo-dynamo),  £2,370. 
Worthirgton  Pump  Co.,  Ltd.— Condensing  plant,  £1,522. 
Brush  Electrical  Engineering  Co..  Ltd  —Switch  panel,  £63. 
Premier  Accumulator  Co.   Ltd.— 360-oell    batteiy  (801  amperes  at  lbour 

rate     battery    oapaciivi,    £2,168;     10    years'   maintenance    contract, 

£159  per  annum. 

Rujrby.— The  E.L.  Committee  of  the  U.D.C.  has 
acoepted  the  tender  of  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd., 
for  cable  for  extensions, 


T.C.   has  accepted  the    following 
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Shanghai,  We  understand  Unit,  the  General  Electric 
('>,  Ltd.,  through  their  Obina  company — the  General  BlntrloOo. 
of  China,  Ltd.  have  again  Hecured,  for  tho  third  time,  the  contract 
for  "0«ram"  traction  lamps,  from  tlio  Shanghai  TramwayH 
(International  Sot  I  lenient). 

Southampton.    The    following    tenders     have     been 

reooived   by   the  T.C.  for  the  supply  of  a  mirface  condenser  at  the 
electricity  works  :  — 


Wortlungton   Pump  Co. 

(aeceptod)  £707 

Do.             do.  (Alternative)  61!) 

W.  II.  Allon,  Hon  &  Co 885 

Do.      do.         (altei nativ  .'I  780 

Oolo,  Marohi  tit  &  Morloy,   Ltd.  mkk 

Do.        do.       (alternative)  798 


Brit.  Woatinghouso  HleO,  Co.  ..  '110 

Do.        do.       (alternative)  800 

Willans  &  lloliinson,  Ltd,         . .  080 

Do.        do.       (alternative)  7K> 

MirrlooB  Wataon  Co !)«0 

Do.        do.       (alternative)  ki;o, 

Pollit  &  Wig/.oll,  Ltd 950 


Warrington, — The  Corporation  lias  accepted  the  tender 
of  Messrs.  liabcock  it  Wilcox,  Ltd.,  at  £151,  for  a  supply  of  feed 
plpea  to  tho  olectrioity  works. 

Watford. — The  U.D.O.  has  accepted  the  tender  of 
Messrs.  Leigh  &  Co.  for  wiring  the  Council's  cottages  for  electric 
light,  at  £26  2s.  6d. 


THE    ELECTRICAL    ENQINEER8 
(LONDON    DIVISION). 


Commanding  Offloer—  Liect.  OoL,  H.  M,  Leaf, 

The  following  orders  have  been  i-wued  for  the  current  wnk  : — 
M'lrniii  3th.    '■  a  "  ( lompaa  . .     Ti  i    i  ,n,  7  le 

'i  in  winy,  Kiiiruiiiv  loih.    "ii"  Company,    Toel  lion,  7  to 

Wednesday,  February  nth.  Infantry  drill  and 

insti  mti.iri,  7  to  10p.m.     I   ■  ■    err  Wt'tnea- 

day,  from  (i  1)0  p.m. 

"Thursday,  h'thruary  I9tb,    "C"  Company.     Technical  Instruction,  7  to 

lo  p.m. 
Friday.   February    18th.    "i> "    Company,    Teobnlcal 

y.;iO  p.m.    Special  instruction  on  '  iroaali  ,  engine,  7  to  8  p.m. 
Saturday,  February   1-ltli. — Headquartera  will  be   opened   for  regimental 

business  from  10  a.m.  till  12  noon. 

(Signed)        F.  It.  Holt-Wuitk,  Capt.  R.E.,  Adjutant. 

For  Ofllcer  commanding  L.E.B, 


Worthing. — The  T.C.  has  accepted  the  quotation  of 
the  Anglo-American  Oil  Co.  for  the  supply  of  320  tons  of  fuel  oil 
at  76b.  7d.  per  ton,  to  be  delivered  free  at  Worthing  Railway 
Station  as  and  when  required. 

York. — The  Corporation  has  accepted  Messrs.  Chamber- 
lain &  llookham's  tender  for  meters  above  10  amperes,  prepayment 
and  two-rate  meters  and  Venner  time  switches. 

For  meters  up  to  and  including  the  10-ampere  size,  with  anti- 
vibrating  device,  the  tender  of  the  Reason  Manufacturing  Co.,  Ltd., 
is  recommended. 


FORTHCOMING    EVENTS. 


Greenock  Electrical  Society.— Friday,  February  6th.  At  7.45  p.m.  At 
Temperance  Institute,  West  Stewart  Street.  Papers  on  "  Cinematograph 
Supplies,"  by  Mr.  W,  B.  Smith,  and  "  Faults  in  House  Wiring,"  by  Mr. 
McQibbon. 

Institute  of  Marine  Engineers.— Monday,  February  9th.  At  8  p.m.  Disous- 
siou  on  "  Fuel  Test." 

Institution  of  Post  Office  Electrical  Engineers.— Monday,  February  9th. 
At  6  p.m.  At  Institution  of  Electrical  Engineers,  Viotoria  Embankment. 
Paper  on  "A  Modern  P.O.  Wireless  Station,"  by  Mr.  F.  Addey. 

Association  of  Engineers-in-Charge.— Wednesday,  February  11th.  At 
7.:i.J  p.m.  At  St.  Bride  Institute.  Paper  on  "  Heating  of  Buildings  by 
Low-pressure  and  Exhaust  Steam,"  by  Mr.  Kenneth  Gray. 

Nottingham  Society  of  Engineers.  —  Wednesday,  February  11th.  At 
Weibeck  H  itei,  Milton  Street.  Paper  on  "  Defective  Boiler  Mountings," 
by  Mr.  F.  W.  Sisson. 

Concrete  Institute.— Thursday,  February  12th.  At  7.30  p.m.  At  Denison 
House.  29t'>,  Vauxhall  Bridge  Road,  8.W.  Discussion  of  paper  on  "  Faotory 
Construction,"  by  Mr.  P.  M.  Fraser. 

Institution  of  Electrical  Engineers.— Thursday,  February  12th.  At  8  p.m. 
At  Victoria  Embaukmem.  Paper  on  "  Some  Railway  Conditions  Govern- 
ing Electrification,"  by  Mr.  R.  T.  Smith, 

(Birmingham  Local  Section).— Wednesday,  February  11th.  At 
7.30  p.m.  At  the  University,  h-dmund  Street.  Paper  on  "Some  Railway 
Conditions  Governing  Electi ideation, "  by  Mr,  R,  T.  Smith. 

(Manchester  Local  Section).— Tuesday,  February  10th.  At  7.30  p.m. 
At  University,  Physical  Laboratory.  Faper  on  "  The  Cascade  Induction 
Motor,"  by  Mr.  L.  J.  Hunt. 

(Newcastle  Local  Section).— Monday,  February  9th.  At  7  p.m.  At 
Hugh  Bell  School,  Middlesbrough.  Paper  on  "  Suggested  Methods  of 
Improving  the  Telephone  Service,"  by  Mr.  W.  Aitken, 

Scottish  Local  Section).— Saturday,  February  14th.  At  7.30  p.m. 
At  the  Grosvenor,  tiordon  Street,  Glasgow.    Annual  smoking  concert, 

(Yorkshire  Local  Section'.— Wednesday,  February  llth.  At  7.15  p.m. 
At  Philosophical  Hall,  Leeds.  Paper  on  "The  Cascade  Induction  Motor," 
by  Mr.  L,  J.  Hunt. 

Manchester  Association  of  Engineers.— Friday,  February  13th.  At 
Grand  Hotel,  Aytoun  Street.    Fittyeighth  anniversary  dinner. 

Physical  Society  of  London.— Friday,  February  13th.  At  8  p.m.  At 
Imperial  College  of  Science.  Papers  on  "  Moving  Coil  Ballistic  Galvano- 
meter," by  Mr.  R.  L.  Jones ;  "  Vibration  Galvanometers  of  Low  Effec- 
tive Resisiance,"  by  Mr.  A.  Campbell,  and  "  Vaouum-iight  Lead-teals 
ior  Sealinginwires  in  Vitreous  Silica  and  other  Glasses,"  by  Mr,  H.  J,  S. 
Band. 

Royal  Institution  of  Great  Britain.— Friday,  February  13uh.  At  9  p.m. 
At  Albemarle  Street,  W.  Paper  on  "  Production  of  Neon  and  Helium  by 
Electric  Discbarge,"  by  Prof.  J.  Norman  Collie,  F.R.8. 

Saturday,  February  14th.  At  3  p.m.  Leoture  on  "The  Electric 
Emissivity  of  Matter  (1)  The  Metals,"  by  Dr.  J.  Allen  Harker. 

Illuminating  Engineering  Society.— Friday,  January  13th.  At  the  Troca- 
aero.    Auuual  utuuer. 

North  of  England  Institute  of  Mining  and    Mechanical    Engineers.— 

Baturdny,  February  14ih.    At  2  p.m.    At  Newca»tieupon-Tyne.    lieneral 
Meeting 

Junior  Institution  of  Engineers.— Saturday,  February  I4th.  At  6.30  p.m. 
Auuuai  dinner. 


Salford  Technical  and  Engineering  Association,— Saturday,  February  14th. 
At  7  p.m.  At  Royal  Teohuical  Institute,  Paper  on  "Swita  Mountain 
Railways,"  by  Mr.  A,  A,  Buss, 


NOTES. 


Association  of  Electrical  Station  Engineers. — Since 

the  remarks  in  our  leaderette  on  central-station  salaries  went  to 
press,  the  London  branch  of  the  above  Association  has  held  a 
meeting  at  Stone's  Restaurant,  Ludgate  Hill,  at  which  between  In 
and  50  members  were  present.  After  very  lengthy  discussion,  the 
changing  character  of  the  members'  minds  having  been  shown  by 
a  series  of  resolutions  and  amendments,  the  following  resolution 
was  passed,  with  several  dissentients  : — 

"Owing  to  the  fact  that  the  L.E.M.A.  does  not  appear  to  repre- 
sent the  supply  authorities  of  London  and  Greater  London,  thia 
meeting  instructs  the  London  Committee  of  the  A.E.S.E.  to  circu- 
larise all  supply  authorities  in  London,  asking:  them  to  form  a 
Committee  to  discuss  with  the  A.E.S.E.  conditions  of  working 
hours  of  labour  and  rates  of  pay  by  March  2nd  or  convenient 
date." 

We  shall  refer  to  the  matter  in  our  next  issue,  but  having  the 
real  interests  of  central-station  men  at  heart,  we  would  seriously 
suggest  that  in  a  movement  of  this  kind,  most  is  to  be  gained  by 
adopting  a  policy  of  deliberation  and  tact,  and  by  remaining 
unswayed  by  the  speeches  of  Socialistic  agitatorB. 

Fan  Patents  in  the  United  States. — We  are  informed 

that  after  six  years'  litigation  in  the  American  Courtp,  the 
infringement  suit  instituted  by  the  American  Blower  Co.,  of 
Detroit,  against  the  B.  F.  Sturtevant  Co.,  of  Boston,  was  ulti- 
mately decided,  and  judgment  given  in  favour  of  the  American 
Blower  Co.  by  Judge  Ray,  of  the  United  State3  District  Court,  on 
December  22nd,  1913.  The  suit  was  in  reference  to  an  infringe- 
ment of  the  patent  rights  of  the  centrifugal  fan,  which  is  known 
by  the  trade  mark '' Sirocco,"  and  which  was  invented  and  patented 
all  over  the  world  by  S.  C.  Davidson,  of  the  firm  of  Davidson  and 
Co.,  Ltd.,  Belfast,  Ireland.  The  American  Blower  Co.  control  the 
patent  rights  of  the  Davidson  fan  in  America,  and  the  infringe- 
ment complained  of  was  in  reference  to  a  fan  having  blades 
similar  to  those  of  the  Davidson  fan,  but  with  corrugations  along 
the  axial  length,  and  described  by  the  B.  F.  Sturtevant  Co.,  who 
were  making  and  selling  it,  as  their  Multivane  fan.  The  Judge 
decided  that  the  patents  in  suit  disclosed  invention  and  were 
valid,  and  that  the  infringement  was  clear,  and  gave  the  decree 
in  favour  of  the  American  Blower  Co.,  with  costs.  The  case  was 
not  only  a  very  protracted  one,  but  included  a  formidable  array  of 
witnesses,  amoDgst  whom  were  the  most  brilliant  scientists  of 
America.  The  evidence  forms  a  library  of  10  volumep.  aggregating 
about  3.000  pages. 

Senffhenydd  Disaster  Inquiry.— On   Friday  last  the 

Home  Office  inquiry  into  the  explosion  and  fire  at  Senghenydd 
Colliery  was  resumed  at  Cardiff,  by  Mr.  R.  A.  S.  Redmayne. 
Evidence  was  given  that  the  use  of  electric  lamps  would  tend  to 
reduce  the  number  of  accidents  from  falls  of  roof  and  sides,  and 
that  lamps  should  be  relighted  only  on  the  surface.  On  Saturday 
the  inquiry  was  suspended  until  Thursday,  February  5th.  A 
special  Delegate  Conference  of  the  South  Wales  Miners'  Federation 
was  held  on  Monday  at  Cardiff,  to  consider  a  number  of  proposals 
for  new  safety  regulations  prepared  by  the  Council  of  the  Federa- 
tion, including  one  urging  that  electric  lamps  be  adopted  generally, 
and  another,  that  the  use  of  eleotricity  for  motive  power  in  mines 
be  totally  prohibited. 

Wages  Of  L.C.C.  Employes.— The  Ili.ahways  Com- 
mittee of  the  L  C.C.  reports  that  applications  for  alterations  in 
conditions  of  labour  were  recently  received  from  the  under- 
mentioned  grades  of  employes  in  the  rolling-stock  section  in  the 
tramways  department :— CI)  Wiremen  ;  1,2)  labourers  ;  (3)  brakes- 
men and  re-wheelers;  (4)  plough  repairers;  (5)  eolderrrs ;  (6) 
magnet  and  coil  winders  ;  and  (.")  steam  lorry  driver?.  The  Com- 
mittee, however,  is  of  opinion  that  the  requests  should  not  be 
acceded  to,  and  the  men  having  aeked  that  the  matter  may  be 
referred  to  the  appropriate  conciliation  beard,  it  re'eommentied 
that  that  course  be  adopted. 
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Institution  and  Lecture   Notes.  —  Institution  of 

Electrical    Engineers. — The  following   corrected    programme 
has  been  issued  : — 

February  12th,  R.  T.  Smith.  —  "Some  Railway  Conditions 
governing  Electrification." 

February  2fith,  F.  Lydull. — "  Motor  and  Control  Equipments  for 
Electric  Locomotive?. "  (Note: — Mr.  Lydall's  paper  on  "Electric 
Locomotives,"  published  in  No.  222,  Vol.  51,  of  the  Journal  will 
also  be  discussed  at  this  meeting.) 

March  12th,  H.  E.  O'Brien.— "  The  Design  of  Rolling  Stock  for 
Electric  Railways." 

March  19th. — Discussion  on  "  Eleotrio  Battery  Vehicles." 
March   26th,   H.   R.   Speyer. — "  The   Development    of    Electric 
Power  for  Industrial  Purposes  in  India." 

April  2nd,  II.  G.  Brown. — "Electric  Signalling  on  Railways." 
April    23rd,    H.   W.   Firth. — 'Electrification   of    Railways    as 
affected  by  Traffic  Considerations." 

(Students'  Section). — February  18tb.  W.  H.  Date. — "Illumi- 
nation in  Theory  and  Practice.'' 

At  a  meeting  of  the  Scottish  Local  Section,  in  GlaFgow,  the 
chairman,  Mr.  G.  A.  Robertson  said  that  the  Committee  had  arranged 
the  following  programme  for  the  second  portion  of  the  session  : — At 
Glasgow,  on  February  17th,  Mr.  Roger T.  Smith  would  read  a  taper 
untitled  "  Railway  Conditions  Governing  Electrification,"  the  first  of 
a  series  of  papers  on  electrification  which  were  to  be  read  in  London. 
On  March  10th,  at  an  informal  meeting  iu  Edinburgh,  there  was  to 
be  a  discussion  upon  "Some  Methods  of  Improving  the  Power 
Factor  in  Alternating  Currents,"  and  on  February  24th  there  would 
be  an  informal  discussion  in  Glasgow  on  "  Battery  Vehicles."  On 
April  7th,  in  Glasgow,  Mr.  A.  M.  Taylor,  of  Birmingham,  would 
read  a  paper  entitled  "  Transformers  for  the  Simultaneous 
Changing  of  Frequency  and  Pressure  of  Alternating'  Circuits." 
This  was  a  very  important  paper  On  April  21st  (the  date  of  the 
annual  meeting)  they  were  to  have  a  paper,  by  Mr.  Peck,  of  Man- 
chester, on  "  Rpactances  in  Alternating  Current  Circuits." 

At  the  monthly  meeting  of  the  Section  in  Edinburgh  on 
Tuesdav,  February  3rd,  Mr.  B.  Welbourn  read  his  paper  on 
"  British  Practice  in  the  Construction  of  High-tension  Overhead 
Transmission  Lines  " 

At  the  meeting  of  the  Birmingham  Local  Section  on 
Wednesday  last  week,  a  paper  was  read  by  Mr.  T.  Ferguson, 
A.M.I. E.E.,  on  "  Electric  Train-Lighting  Systems."  The  discussion 
was  closed. 

Society  of  Engineers  (Incorporated).— On  Monday, 
Febiuary  2nd,  the  premiums  awarded  for  paperB  published  during 
1913  were  presented,  including  a  Society's  premium,  value  £3  3s., 
to  Mr.  Wm.  Yorath  Lewis  for  his  paper  on  "The  Tram  r.  Bos 
Controversy."  Mr.  H.  C.  H.  Shenton  was  then  installed  as 
president,  and  delivered  his  inaugural  address,  which  he  opened 
by  referring  to  the  need  for  better  organisatirn  of  the  engineering 
profession  and  the  consideration  that  the  Society  was  giving  to 
the  subject  with  the  view  of  promoting  the  well-being  of  the 
engineer. 

Association  of  Electrical  Station  Engineers— The  first 
annual  smoking  concert  of  the  London  branch  was  held  at  Stone's 
Restaurant  on  January  28th,  and  a  large  number  of  station 
engineers,  representing  90  per  cent,  of  the  supply  authorities  in 
London,  were  present.  A  number  of  artistes  who  volunteered 
their  services  from  amongst  the  station  engineers,  gave  the 
assembled  company  a  very  enjoyable  evening.  The  Hon.  Secretary 
took  the  opportunity  of  stating  details  of  his  action  at  the  London 
Electrical  Masters'  Association  meeting  the  previous  evening^  and 
the  reasons  for  the  same. 

At  Christ's  College,  Cambridge,  on  January  30th,  Mr.  Hugo 
Hirst,  chairman  of  the  G.E.  Co.,  lectured  on  "  The  Manufacturer 
and  University  men." 

Association  of  Consulting  Engineers  (Incorporated)  — 
The  inaugural  dinner  of  the  Association  was  held  on  Monday  last, 
at  the  Whitehall  Club.  A  report  of  the  proceedings  will  appear  in  a 
later  issue. 

Copper. — The  end  of  January  sees  copper  inclined  to 

rise,  in  company  with  other  securities.  Messrs.  Merton's  statistical 
circular  shows  total  deliveries  for  the  month  at  42,490  tons,  not  a 
high  figure,  considering  present  rates  of  consumption.  English 
stocks  were  decreased  by  1,089  tons  during  the  month,  French  by 
1,480,  a  large  proportion.  European  visible  supplies  (including 
Rotterdam,  Hamburg  and  Bremen,  but  excluding  estimates  for 
other  ports)  are  now  25,944  tons,  3,576  tons  less  than  at  the  end  of 
January.  During  the  month  American  deliveries  have  been  very 
near  average,  Spain  and  Portugal  over  the  average,  Chile  shipments 
slightly  under,  Australian  a  good  deal  below  the  average.  Stock 
in  American  producers'  hands  for  the  end  of  December  showed  an 
increase  of  19,424  tons  on  the  figure  for  the  end  of  November. 
The  world's  visible  supplies  at  the  end  of  December  showed  70,84  1 
tons,  an  increase  of  22,187  tons  on  the  figure  for  the  end  of 
November. 

Appointments  Vacant.— Switchboard  attendant,  for 
Portunouth  Corporation  (30s.)  ;  electrical  fitter  for  Government 
waterworks  on  the  Gold  Coast,  a?e  25-10  (£300);  assistant  elec- 
trical engineer,  for  Singapore  Electric  Tramways,  Ltd.  ($300 
month)  ;  switchboard  attendant,  for  Lancaster  Corporation  (27s.  6  j.). 
Particulars  are  given  in  our  advertisement  pages. 

For  Sale. — King's  Lynn  Corporation  electricity  depart- 
ment has  for  disposal  four  90  b.h.p.  gag  engines,  one  compressed- 
air  vessel,  two  vertical  boilers,  Ace.  Particulars  are  given  in  our 
advertisement  pages  to-day. 


Fatalities. — At  the  inquest  on  a  fitter,  named  Uttley, 
who  was  killed  at  the  electric  generating  station  of  the  Burnley 
Co-operative  Society,  it  was  stated  that  he  had  been  called  in  to  effect 
repairs  to  the  engine.  These  had  practically  been  effected, 
when  he  asked  for  the  steam  to  be  turned  on.  The  society's 
assistant  engineer  turned  this  on  at  the  boiler,  but  by  some  means 
no  one  was  able  to  explain,  the  engine  valve  was  slightly  open,  so 
that  the  steam  came  through  and  accumulated.  Uttley,  to  fix  a 
pipe,  put  a  foot  on  a  spoke  of  the  wheel,  evidently  having  forgotten 
his  order  about  the  steam,  and  the  result^was  that  the  wheel  began  to 
revolve,  and  he  received  fatal  injuries.  The  Factory  Inspector  said 
the  safest  course  was  to  block  all  wheels  until  everything  wag 
ready  for  a  trial.     A  verdict  of  "Accidental  death  "  was  returned. 

The  adjourned  inquiry  into  the  cause  of  death  of  the  banks- 
man, Charles  William  Walker,  through  an  electric  shock  at  the 
Digby  Colliery,  near  Nottingham,  was  held  on  January  27th,  and 
was  attended  by  Mr.  Nelson,  of  the  Home  Office.  According  to 
the  Sheffield  Daily  Telegraph,  evidence  was  given  by  George  Ernest 
Dawson,  assistant  electrician,  to  the  effect  that  he  heard  someone* 
shout  there  was  a  man  fast  on  the  wire.  Witness  ran 
and  found  the  man  standing  in  an  upright  position  with 
his  left  hand  on  the  wire.  He  was  unable  to  spesk,  and 
artificial  respiration  was  tiied  until  the  arrival  of  the  doctor. 
Mr.  Phillips,  manager  of  the  Notts,  and  Derbyshire  Electric  Power 
Co.,  from  which  source  the  colliery  is  supplied,  agreed  with  Mr. 
Nelson  that  a  separate  transformer  should  always  be  used  for 
lighting  ;  that  the  pressure  should  always  be  as  low  as  possible  ; 
and  that  in  every  insulated  circuit  a  fault  detector  of  some  kind 
should  be  installed.  A  verdict  of  "  Accidentally  killed "  was 
returned. 

A  Repulsion  Fuse. — A  fuse  which  has  been  developed 
by  the  Metropolitan  Engineering  Co.,  Brcoklyn,  N.Y.,  consists  of 
zinc  ribbon  bent  in  the  shape  of  a  U  over  a  thin  mica  separator, 
with  constrictions  at  the  bend,  so  that  upon  rupture  due  to  over- 
load the  fuse  is  broken  in  two  parallel  strips  of  equal  length,  one 
on  either  side  of  the  separator,  and  each  with  its  upper  end  free. 
Since  the  current  in  the  parallel  legs  of  the  U  flows  in  opposite 
directions,  a  force  of  repuJsion  is  exerted  between  the  two.  Tbe 
ends  of  these  legs  are  fixed,  but  after  fusion  the  ruptured  ends  are 
free,  and  movement  is  possible  at  the  ends  where  the  arc  occurs. 
The  force  actually  resulting  ib  considerable,  and  can,  for  any 
definite  condition,  be  calculatedl  from  tbe  formula — 
f  =  4  T  i2/  100  d  =  dynes  per  centimetre, 
where  d  is  the  thickness  of  the  separator,  and  i  is  the 
current  flowing.  A  60  -  ampere  fuse,  by  calculation  from 
oscillogram  records,  would,  under  short  -  circuit  conditions, 
generate  a  repulsive  force  as  great  as  190  lb.  The  greatt  r  tie 
overload,  the  more  widely  the  fused  ends  become  separated, 
lesulting  in  a  prompt  suppression  of  the  arc.  In  addition  to  the 
fundamental  principle  of  repulsion,  two  other  principles  are 
utilised,  namely,  the  magnetic  blowout  and  a  tendency  of  the 
metallic  vapours  produced  at  the  rupture  to  force  the  limbs  of  the 
fuss  apart.  The  magnetic  blowout  is  quite  noticeable  at  moderate 
overloads,  but  is  masked  by  the  repulsive  effect  at  great  overloads. 
The  effect  of  the  expanding  gas  has  been  traced  in  some  tests,  hot 
is  not  a  very  important  feature.  The  complete  fuse  consists  of  a 
porcelain  fuse-holder,  an  insulating  barrier,  a  fuse  element  and 
copper  contact  plates. — Electrical  World. 

[The  calculation  appears  to  be  at  fault.  By  the  formula  given 
above,  assuming  that  the  short-circuit  current  I  reaches  10  x  60  <= 
600  amperes,  and  that  the  distance  d  between  the  limbs  of  the 
fuse  is  0'1  cm.,  the  force  f  ■=  0'1257  x  6002/0  1  =  452,500  dynes. 
If  the  fuse  is  10  cm.  long,  the  total  force  tending  to  separate  the 
limbs  =  4,625,000  dynes  =  about  10  lb.,  and  the  effect  of  this  in 
roughly  equivalent  to  a  force  of  5  lb.  exerted  between  the  ends  nf 
the  limbs.  To  obtain  a  total  force  of  190  lb.,  a  short-circuit  current 
of  1,000  amperes  and  a  total  thickness  of  separator  of  ojjr  in. 
must  be  assumed,  conditions  which  are  certainly  not  practical.  In 
point  of  fact,  however,  we  believe  the  formula  quoted  gives  values 
much  in  excess  of  the  true  force.  We  do  not  doubt  that  the  fuse 
acta  as  claimed.— Eds.  Elec.  Rev.] 

Educational  Note.  —  North-East  Coast  Institi- 
"  tion  ok  Engineers  and  Shipbuilders.— A  scholarship  will  be 
offered  for  competition  among  graduates  of  the  Institution  in 
September  next,  tenable  for  two  years,  and  of  the  annual  value  of 
*'50.  The  scholarship  will  be  awarded  on  the  results  of 
examination  held  in  Newcastle  during  tbe  month  of  September  in 
English,  mathematics  and  experimental  science.  Every  candidate 
'  must  be  a  British  subject  and  a  member  of  tbe  Graduate  Section  of 
tbe  Institution  of  not  less  than  one  year's  standing,  and  phall 
have  served  or  be  serving  an  apprenticeship  on  tbe  Nirth-Euft 
Coast.  Particulars  may  be  had  from  the  Secretary,  Nortl 
Coast  Institution  of  Engineers  and  Shipbuilders,  Bolbec  Hall. 
Newcastle-on-Tyne. 

Electric    Enjrjne    Starters    for  Motor-fars.  —  We 

have  previously  referred  to  the  fact  that  electric  engine  starters 
are  being  very  extensively  adopted  in  America,  it  being  estimated 
that  about  70  per  cent,  of  the  cars  now  being  built  in  the  Unired 
States  are  equipped  with  engine  starters.  The  arrangement  in 
which  the  pinion  of  the  starter  drives  the  engine  "through  a  gear 
ring  on  the  fly-wheel  is  the  most  poplar  method,  it  being  found  on 
02  per  cent,  of  the  carp.  In  15  per  cent,  of  the  cases  the  starter 
drives  through  chain  or  gearing  on  to  the  crankshaft,  and  in  13 
per  cent,  the  power  is  transmitted  to  the  timing  gear  ;  in  the 
remaining  10  per  cent,  of  the  cars  various  special  driving  method" 
are  adopted. 
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RECENT  DEVELOPMENTS  IN  ELECTRICITY  SUPPLY  IN  HULL. 


Fob  Bome  years  past  the  increasing  demand  for  elec- 
tricity has  been  one  of  the  features  of  modern 
industry,   and     it    is    a   recognition   of   this   fad   which 

recently     lftl     tlic     Hull     Corporation     to     embark    on     a 


Fig.  1.— View 


showing  New  Reinforced  Concrete  Power  Station 
under  constriction,  hull. 


its  electricity   under- 


far-reaching    scheme  for   developin 
taking. 

Modern  Hull,  with  its  population  of  some  300,000,  owes 
its  progress  not  alone  to  its  position  as  third  port 
in  the  kingdom.  Apart  from  shipping 
it  is  an  important  centre  for  flour 
milling,  but  its  chief  industry  is 
probably  seed  crushing,  oil  extracting 
and  refining,  and  paint,  colour,  &c, 
manufacturing.  In  addition,  there  are 
the  engineering  and  shipbuilding  trades, 
cement  manufacturing  and  various  mis- 
cellaneous industries,  an  outstanding 
example  of  which  is  Messrs.  Reckitt's 
colossal  business,  employing  some  4,000 
hands  locally. 

From  all  of  which  it  will  be  gathered 
that  the  Corporation  was  amply  justified 
in  taking  the  necessary  steps  to  pro- 
vide for  the  electrical  future  of  the 
city  and  its  surrounding  neighbourhood. 

The  scheme  of  extensions,  of  which 
the  initial  stages  have  been  undertaken 
at  a  cost  of  some  £100,000,  provides 
the  city  with  a  modern  three-phase 
supply,  with  a  system  of  ring-mains  and 
sub-stations  in  the  most  important  in- 
dustrial areas,  and  supplements  the 
existing  h.t.  direct-current  supply, 
which  has  formed  an  outstanding  and 
oft-criticised  feature  of  electricity  supply 
in  Hull  in  the  past.  To  do  it  justice, 
the  h.t.  direct-current  system  of  supply 
generating  at  2,200  volts,  with  rotary 
sub-stations  dotted  about  the  city, 
which  can  be  started  up,  regulated  and 
controlled,  from  the  generating  station, 
has  reached  a  highly  developed  stage 
— thanks  largely  to  the  attention  bestowed  on  it  by 
Mr.  Bell,  the  city  electrical  engineer— and  has  abundantly 
proved  its  reliability  in  service. 

The  development  of  the  undertaking  in  recent  years  is 


ample  e\  idence  of  the  latti  r  fact,  bnl  Mr.  Bell 
the  three-phase  system  for  ext<  been  doe 

all  to  the  greatly  decreased  capital  cosl  and  increa  "I  flexi- 
bility of  the  latter  system. 

Hull,  in  its  numerous  docks  and 
offers  manj  opporl  anil  i<     foi    powei    Bnpply 
at  a  competitive  price,  for  « bi 
tricity  department  will  in  the  future  be  mo  : 
favourably  placed. 

The  recent  extension  at  Scnlcoa  et  Lane, 
which  adjoins  the  older  station  there,  and 
of  which  the  first  portion  only  hat 
undertaken,  will,  according  to  present  inten- 
tions, contain  eight  turbine  Si  tsand  L6  boiler-. 
Buildings. — These  are  of  particular  interest . 
being  of  reinforced  concrete  throughout,  and 
including  a  spacious  engine  room,  65  ft.  wide 
and  107  ft.  long,  which  adjoins  and  opens 
into  the  older  engine  room  ;  a  boiler  house 
of  100  ft.  span  and  !)0  ft.  long,  switch-house, 
offices,  &c.  Temporary  ends  have  been  pro- 
vided to  the  present  buildings  which  con- 
stitute about  half  the  ultimate  scheme. 

As  the  subsoil  consists  of  soft  clay  upon 
a  bed  of  peat,  it  was  necessary  to  pile  the 
whole  site,  and  400  pitch  pine  piles  were 
used  for  the  purpose.  The  turbine  and  con- 
denser foundations  are  of  mass  concrete  resting 
on  a  cluster  of  piles  :  the  engine  house  walls 
are  of  5  in.  thick,  reinforced  by  .'-in. 
rods  both  vertically  and  horizontally,  and 
stiffened  by  24  in.  x  1 2  in.  pilasters  at  in- 
tervals, each  of  which  contains  a  12  in.  x 
6  in.  steel  joist.  The  feature  of  the  boiler 
house  is  the  bunker  construction,  which  occupies  the  centre  of 
the  roof  pirtion  of  the  building,  the  first  half  being  designed 
to  hold  some  2,000  tons  of  fuel.  Owing  to  the  boiler  arrange- 
ment, only  six  reinforced  concrete  stanchionscould  be  provided, 


Fig. 


The  Boiler  House,  showing  Woodeson  Boilers 
Coal  Bunkers,  .vc. 


Concrete 


each  5  ft.  x  3  ft.  x  44  ft.  long,  to  support  the  bunker 
structure,  which  is  35  ft.  wide,  33  ft.  high,  and  95  ft.  long. 
The  bunkers  have  7  in.  reinforced  concrete  sides  and  hopper 
bottoms  with  18  in.  outlets  ;  the  top  of  the  bunker  is  formed 
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by  a  steel  brass  roof  carrying  a  conveyor  chamber  12  ft. 
6  in.  wide    x    10  ft.  6  in. high. 

Beneath  the  firing  fljor  of  tbe  boiler  bouse  an  ash  base- 
ment is  provided.  The  buildings  are  fireproof  practically 
throughout,  and  were  designed  by  the  Hull  city  engineer. 

A  c  msiderable  area  of  land  has  been  acquired  adjacent  to 
the  present  site,  where  it  is  intended  to  j  lace  cooling  towers, 


The  Woodes >n  boiler  is  of  exceedingly  simple  construc- 
tion, consisting  in  tbe  main  of  three  sections,  each  com- 
prising an  upper  steam  drum  and  lower  mud  drum,  con- 
nected together  by  eight  nests  of  19  8-in.  diameter  straight 
tubes. 

The  tubes  are  all  straight  and  of  the  same  length  and 
bore,  and  can  be  withdrawn  through  manholes  opposite  each 


Fig.  3.— Sectional  Views  showing  Arrangement  of  the  Woodeson  Boilers,  Air  He  ^ters,  Forced-Draught  Plant,  &c. 


store  coal  and  when  necessary  build  a  further  generatingstation. 

New  Plant — In  the  boiler  house,  shown  in  fig.  2,  are 
installed  two  "Woodeson  patent  water-tube  boilers,  by  Clarke, 
Chapman  &  Co.,  each  having  G.10O  sq.  ft.  heating  surface 
and  105  sq.  ft.  grate  area,  and  capab'e  of  evaporating 
30,000  lb.  of  water  per  hour  at  180  lb.  pressure. 

Woodeson  integral  superheaters  are  fitted,  to  give  170J  of 
superheat  to  the  steam,  and  Underfeed  stokers,  the  latter  work- 
ing in  conjunction  with  "  Usco"  air  heaters,  which  are  fitted 
in  the  flues  at  the  back  of  the  boilers  ;    the  air  is  drawn 


nest  of  tubes  ;  the  tube  sections  are  hung  from  girders,  and 
are  free  at  the  bottom  ends  to  allow  of  expansion.  A 
good  feature  is  the  lofty  combustion  chamber  which  occupies 
the  front  of  the  boiler. 

A  semi-automatic  ash  discharge  is  provided  for  each 
boiler,  the  ashes  falling  into  hoppers,  from  which  they 
automatically  discbarge  into  trucks  and  are  tipped  into  a 
storage  hopper  for  subsequent  removal  by  a  grab  crane. 

The  Sculcoates  Lane  generating  station  is  conveniently 
situated  for  both  fuel  and  water  supplies,  as  it  adjoins  both 


Fig.  I. — Interior  of  Engine  Room,  showing  Dick,  Kebb-Bebgmann  Tubbine  Plant,  Hull. 


through  these  heaters  by  a  50-H.P.  fan,  which  is  sufficiently 
large  for  two  further  boilers,  and  is  delivered  under  pressure 
and  at  a  temperature  of  250  V.  to  the  furnaces.  Pig.  3 
shows  tbe  arrangement  of  the  air  ductsi  between  the  air 
heaters,  fan  and  furnaces. 


the  Hull  and  Barnsley  Railway  and  tbe  Beverley  and 
Barmston  Cut — the  latter  a  large  fresh-water  drainage  canal 
A  coal  siding  runs  into  tbe  works,  and  when  the  present 
initial  boiler  equipment  has  been  extended  sufficiently  t< 
justify  it,  a  conveyor  plant  will  be  installed  to  supply  tin 
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overhead  bankers  from  b  bopper  in  the  yard,  which  will  be 
filled  from  wagons  on  the  works  sidings.  The  fuel  used  is 
Booth  Yorkshire  unwashed  Black,  costing  10s.  7d.  per  ton. 

The  feed-water  supply  for  the  entire  plant,  new  ami  old, 
is  obtained  from  the  Beverlej  Out,  being  1  »< >t  li  softened 
and  filtered  before  use  In  connection  with  the  new  boiler 
plant  u  Woodeson  direct-acting  steam  pump,  of  12,000 
gallons  per  hour  capacity,  lias  been  installed,  which  tem- 
porarily draws  from  the  feed  tank  in  connection  with  the  old 
boiler  house,  and  in  the  same  way  the  gases  from  the 
new  boilers  are  led  through  existing  economisers  to  an 
existing  210-ft.  chimney,  although  the  designs  for  the  new 
boiler  house  contemplate  a  steel  stack  midway  along  each 
side  of  the  new  boiler  bouse. 

We  understand  that  at  a  later  date  it  is  intended  to 
utilise  a  portion  of  the  exhaust  steam  from  the  generating 
plant  for  direct  feed  heating,  in  view  of  the  use  of  ejector 
condensers,  and  that  designs  have  been  prepared  for  this. 

In  the  engine  house  two  i\000-k\v.  Dick,  Kerr 
(Bergmann  type)  turbo-alternators  are  installed,  as  shown 
in  fig.  -i),  in  conjunction  with  ejector  condensers,  this 
type  of  condenser  having  been  adopted  throughout  the  old 
and  new  plants. 

The  turbines  are  of  the  impulse  type,  and  run  at 
1,50<>  R.P.M.,  requiring  15  lb.  of  s'.eam   per  Kw.-hr.  on  full 


Fig.  r> 


-Governor  Gear  and  Admission  Valves,  Imck,  Kkkk- 
Bergmaxn  Turbine. 


Fig.  C. — E.H.T.  Switch  Control  Gallery,  Showing  Be 


load.     Four  steam  nozzles  are  normally  open,  governor  con- 
trolled, while  the  steam  admission  can  be  hand  regulated  on 

a  further  series  of 
nine  nozzles.  A 
small  duplex  steam- 
driven  oil  pump  is 
provided  to  each  tur- 
bine for  flushing  the 
bearings  when  start- 
ing or  stopping, 
and  by  means  of 
the  action  of  an  oil 
relay,  the  governor 
valve  shuts  down  if 
the  oil  pressure  system 
to  the  bearings  fails. 

The  alternators, 
which  are  three-phase 
machines  of  the  four- 
pole  Silient-pole  type, 
generating  at  6,60<» 
volts  and  50  cycles. 
are  designed  to  give 
2,000  K\v.  at  -X  power 
factor  :  in  each  case  an 
extension  of  the  main 
shaft  drives  a  direct- 
coupled  13J.-KW.  110- 
volt  four-pole  exciter. 
(  7  a  he  continued.') 


Fig    7.— Westixghouse  Three  Phase  Oil  Switches  and  Cubicles,   Hcll. 
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THE    NEW    HOME    OF    THE    CIVIL 
ENGINEERS. 


THE    RUBBER    MARKET. 


My  courtesy  of  the  Institution  of  Civil  Engineers  we  are 
able  to  print  the  accompanying  view  of  the  new  building 
of  that  Institution  as  it  will  appear  when  completed.  As 
our  readers  know,  the  former  premises — 2.">,  Great  George 
Street — were  relinquished  to  make  way  for  the  new  Govern- 
ment Buildings.  The  foundation  stone  was  laid  in  October, 
1  *)10,  by  the  then  president,  Sir  J.  C.  Inglis.  The  main 
entrance  of  the  buildings  is  in  Great  George  Street,  where 
it  has  heavy  ornamental  iron  gates  surmounted  by  a  carved 
group  supporting  a  shield  which  bears  the  arms  of  the 
Institution  with  the  motto  :  "  Scientia  et  Ingenio."  The 
new  premises  will  cover  an  area  of  about  22,700  sq.  ft. 
For  the  electric  lighting  of  the  buildings  Mr.  E.  W.  Monk- 
house  has  acted  as  adviser.  With  the  exception  of  the 
lecture  theatre,  the  lighting  of  the  larger  rooms,  halls  and 


The  rubber  market  has  shown  a  much  more  cheerful  aspect 
lately,  and  there  has  been  a  decided  growth  of  confidence 
regarding  the  position  generally,  thanks  in  no  small  degree 
to  the  improvement  in  sentiment.  Rubber  has  been  pos- 
sibly worse  hit  by  the  tit  of  gloom  which  has  overspread  all 
the  commodity  markets,  than  an)  thing  else,  but  the  tendency 
has  within  the  last  few  weeks  become  more  hopeful,  and 
with  the  continued  satisfactory  statistical  position,  and  the 
steady  demand  for  material  from  the  trade,  the  outlook  is 
certainly  far  from  being  discouraging  for  holders  of  shares 
in  plantation  rubber  companies.  The  feeling  is  indeed 
growing  that  the  market  may  quite  easily  be  on  the  verge 
of  really  good  times,  for  demands  have  proved  all  absorbing, 
and  there  has  been  a  great  deal  of  resistance  shown  to  the 
decline  in  prices  at  round  about  the  present  level.  The 
knowledge  that  the  tlump  in  the  price  has  put  out  of 
effective  operation   the  bulk  of  the   wdd  rubber  countries 


Nbw  Building,  Institution  of  Civil  Engineers,  Great  George  Street,  S.W. 


corridors,  electroliers  will  be  used  ;  in  the  lecture  theatre 
concealed  lamps  are  arranged  in  the  cornice  for  reflected 
illumination. 

The  picture  illustrated  is  a  perspective  view  of  the  north 
(Great  George  Street)  and  west  (Princes  Street)  elevations. 
The  architectural  features  at  the  north-west  angle  are  yet 
unfinished.  Completion  is  dependent  on  the  termination  of 
the  lease  of  Xo.  1,  Great  George  Street,  the  removal  of 
which  premises  will  also  allow  the  projected  widening  of 
this  part  of  Princes  Street  to  be  effected. 

As  constructional  operations  are  still  in  progress,  we  defer 
our  account  of  the  electrical  installation  and  other  features 
of  engineering  interest  to  a  later  date. 


The   Moftat-Iivinj?   Electric  Furnace. — A  new  type 

of  furnace  has  recently  been  introduced  by  the  Moffat-Irving 
Electric  Smelters,  Ltd.,  of  Toronto.  The  ore,  limestone  and  carbon 
are  mechanically  fed  into  the  furnace  in  a  finely-divided  condition, 
the  former  two  falling  some  feet  to  the  hearth,  through  CO  gas  at 
a  temperature  of  over  2.O00"'  P.,  given  off  from  the  furnace,  while 
the  carbon  is  fed  in  at  a  lower  level.  Three-phase  current  is  used, 
about  2,.")00  amps,  at  70  volts  pressure,  and  the  power  factor  is 
approximately  90  per  cent.  The  electrodes  are  hand  regulated, 
and  are  of  graphite,  5  in.  in  diameter.  It  is  claimed  that  a 
superior  'juality  of  steel  is  obtained. 


as  contributors  to  the  world's  supplies,  is  gradually  forcing 
itself  upon  the  minds  of  consumers  of  the  material,  and 
holders  of  shares,  and  it  is  indeed  almost  certain  that 
there  will  be  an  appreciation  of  prices  as  the  year  proceeds 
based  upon  the  actual  strengthening  of  the  statistical  position. 
The  possibilities  indeed  are  considerable  on  the  bull  side  of 
the  market,  and  have  been  dealt  with  succintly  by  the 
leading  authority  on  the  article,  the  India-Rubber  World, 
the  Singapore  correspondent  of  which  journal  has  gone  very 
thoroughly  into  the  matter.  He  says  that  the  yield  of  the 
mid-Eastern  plantations  for  last  year  was  about  15,00(1 
tons,  and  would  have  been  50,000  tons  but  for  the  slump. 
If  the  low  prices  continue,  no  new  areas  will  be  brought 
into  tapping  at  all  in  1914,  so  that  only  a  normal  increase 
on  the  present  tapped  areas  will  ensue,  yielding,  say,  55,000jj 
to  at  most  00,000  tons  instead  of  70,000  tons  or  more. 
The  Hrazilian  output  will,  he  says,  be  down  at  least  10,000 
tons,  the  production  of  guayule  rubber  is  no  more  for  the 
present  at  any  rate,  while  the  Congo  and  East  and  West 
Africa  will  only  produce  a  few  thousand  tons  at  most,  in 
place  of  20,000  tons  odd.  Morneo  rubber  and  Jelutong  are 
already  simply  wiped  off  the  slate  by  the  low  prices 
ruling,  and  Central  America  will  not  produce  anything 
approaching  the  estimated  quantity.  The  present 
year    has,    therefore,    opened    with    the     prospect     of     a 
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total  crop  of  100,000  tons  to  110,000  ions  in  place 
of  the  1 10,000  tons  which  manufacturers  had  been  counting 
upon,  and  the  Inevitable  result  will  be  that  prices  must 
advance  when  once  the  buying  impulse,  begins  to  he  felfc. 
There  is  hardly  any  chance  of  operations  as  regards  the 
gathering  of  wild  rubber  being  increased  to  any  extent  this 
year,  for  the  collection  of  this  material  has  ceased  to  spell 
anything  but  ruin  to  those  engaged  in  it,  and  19]  I  is  likely, 
therefore,  to  be  a  bare  year.  The  only  wild  rubber  which, 
as  things  stand  to-day,  has  a  chance  of  surviving,  is  line 
hard  Para,  every  other  kind  having  been  practically  knocked 
out  by  the  price.  There  is  another  point,  too,  and  that  is 
that  unless  present  prices  improve,  there  is  a  certainty  that 
some  of  the  plantations  will  shut  down  altogether  for  a 
period,  for  it  simply  does  not  pay  to  tap  the  trees  when 
rubber  is  selling  round  2s.  3d.  a  lb.  or  so.  Costs  of  produc- 
tion are  naturally  being  reduced  steadily,  but  considerable 
difficulties  are  being  met  with  in  some  directions  in  this 
respect,  and  it  will  take  time  before  there  is  an  all-round 
reduction  to  an  average  of,  say.  Is.  Od.  a  lb.  Still  the  in- 
tention is,  if  possible,  to  bring  down  the  costs  to  about  Is., 
and  progress  in  this  direction  will  continue  to  be  made. 


PROSPEROUS  TIMES  AND  NEW 
INVENTIONS. 


The  curve  relating  the  state  of  trade  and  the  production  of 
new  inventions  has  yet  to  be  drawn,  and  it  would  require 
a  dogmatist  of  no  mean  order  to  lay  down  any  hard  and 
fast  rule  defining  supply  and  demand  in  industrial  inven- 
tions. At  the  same  time  there  is  such  a  thing  as  a  law 
of  probabilities,  and  we  may  fairly  ask  whether  the  recent 
happenings  in  the  electrical  industry  have  encouraged  or  dis- 
couraged inventive  fertility,  and  following  from  this  arises 
a  further  question  as  to  the  probable  standing  of  the  elec- 
trical industry  in,  say,  two  or  three  years'  time. 

The  last  few  years  in  the  electrical,  as  in  many  other  manu- 
facturing pursuits,  have  been  a  time  of  most  remarkable  pros- 
perity, so  that  we  call  them  the  "  boom  years."  It  would 
appear  that  some  of  the  prophets  are  of  the  opinion  that  this 
boom  is  drawing  to  a  close.  By  this  we  do  not  necessarily  mean 
that  a  period  of  depression  is  to  ensue,  but  that  possibly 
trade  will  not  continue  at  quite  such  a  high  level  as  it 
has  recently  attained.  In  makiog  this  statement  we  are 
open  to  correction,  but  if  this  is  the  case  it  should  be 
pointed  out  that  just  as  the  period  of  trade  prosperity  need 
not  necessarily  be  world-wide,  so  the  period  of  comparative 
depression  may  also  be  local  to  a  country  ;  in  other  words, 
while  it  is  necessary  to  say  that  reaction  must  inevitably 
follow  action,  and  hence  we  must  be  prepared  inevitably  for  a 
partial  drop,  a  wise  economist,  at  any  rate  from  his  own  joint 
of  view,  will  endeavour  to  localise  the  drop  as  far  as  possible, 
and  endeavour  so  far  as  in  him  lies,  to  see  that  the  locality 
at  which  the  drop  happens  to  occur,  is  not  the  one  in  which 
his  own  business  operations  are  situated.  For  this  reason 
the  problem  of  the  possible  drop  resolves  itself  once  again 
into  the  elements  of  national  commercial  competition,  8nd 
it  is  well  to  examine  briefly  the  reasons  which  would  tend  to 
keep  a  good  proportion  of  the  total  available  world  trade  in 
British  hands. 

In  this  connection  we  may  compare  commerce  to  a  system 
of  parallel  electrical  conductors.  G-iven  a  certain  potential 
at  the  ends  of  such  a  system,  the  current  flowing  through 
the  various  branches  of  the  system  divides  itself  up 
inversely  as  the  resistance  in  each  branch.  Suppose  that 
the  potential  fluctuates,  and  it  is  required  to  keep  the  current 
in  one  particular  branch  as  high  as  possible,  it  is  obviously 
useful  to  reduce,  as  far  as  possible,  the  resistance  in  that 
branch.  Transferring  the  analogy  to  terms  of  con  mercial 
economics,  a  certain  world  demand  has  to  be  met  which 
may  be  likened  to  the  potential.  The  various  trade  organ- 
isations of  different  countries  are  the  different  circuits 
through  which  the  demand  is  supplied.  The  competition 
between  them  may  be  represented  by  the  parallel  action  of 
such  circuits.  If  we  in  Great  Britain  are  under  the  impres- 
sion that  the  world  demand  is  likely  to  fall,  obviously  we 
must  do  something  to  remove  every  possible  obstacle  lying 


between  the  vendor  and  the  purchaser.      Now  '.vie 

countries  are  each  in  b  practically  equal  position, 
manufacturing  resoui         i  supply  electrical  goods  capable 
of  satisfying  the  needs  of   the   market  in  a  commercial 
manner  the  resistance  of  the  various  circuits,  according  to 

the  analogy,  can  be  said  to  be  equal  ;  that  IS  to  Hay,  there  is 
no  reason  why  the  current  of  trade  should  flow  more 
strongly  in  one  country  than  in  the  other.  But  if  006 
country  by  wise  prevision  has  made  arrangements  to  give 
additional  inducements  to  possible  purchasers  when  the  need 
arises,  that  nation  stands  a  better  chance  of  securing  the 
larger  volume  of  trade.  We  Buggest  that  at  this  point  a  la 
proportion  of  the  British  firms  fail  to  exercise  that,  foresight 
which  is  necessary.  Without  att.emping  in  any  way  to 
disparage,  the  enterprise  of  a  good  many  of  our  own  leading 
firms,  it  is  necessary  to  point  out  that  on  the  Continent,  and 
especially  in  Germany,  a  great  deal  of  systematic  attention 
is  paid  on  the  part  of  electrical  manufacturers  to  research 
work,  which,  although  not  yielding  direct  results  at  the 
moment,  is  calculated  to  become  very  useful  when  strenuous 
conditions  prevail,  and  when  the  customer  has  to  be 
tempted  either  on  the  score  of  novelty,  increased  convenience, 
a  slight  improvement  in  efficiency  or  someother  consideration, 
to  branch  out  by  buying  apparatus  differing  slightly  from  that 
which  is  at  the  time  regarded  as  standard.  In  other  words, 
the  most  effective  way  of  lowering  the  resistance  between 
vendor  and  purchaser,  when  the  commercial  motive  force  is 
falling,  is  to  have  in  readiness  improvements  and  variations 
on  standard  practice  calculated  to  arouse  interest  and  the 
desire  to  purchase. 

At  this  point  the  value  of  the  inventor  comes  in.  The 
inventor  is  frequently  regarded  as  an  obnoxious  animal  to  be 
suppressed  where  possible,  but  he  has  his  uses.  An  ignorant 
inventor  is,  of  course,  impossible,  but  the  history  of  elec- 
trical engineering  is  studded  with  names  of  brilliant  men 
who  have  through  long  years  of  discouragement  and  very 
slight,  if  any,  financial  assistance,  brought  out  inventions 
which  have  laid  the  fortunes  of  commercial  prosperity,  not 
always  for  themselves,  but  certainly  for  the  industry  at  large. 
It  is  this  type  of  man — the  well-trained  engineer  invested 
with  that  touch  of  imagination  that  converts  a  hint  of 
the  present  into  the  success  of  the  future — who  has  in  other 
countries  been  incorporated  into  the  research  staff  of  im- 
portant undertakings,  and  who  has  been  supported  in  a 
systematic  manner  during  the  necessary  period  of  investiga- 
tion and  modification,  in  the  hope  of  ultimate  success. 

In  this  country  such  workers  and  the  firms  who  make 
them  possible  are  all  too  rare,  and  the  recent  trade  boom 
may,  unless  attention  is  drawn  in  time  to  the  danger,  have 
the  effect  of  inducing  manufacturing  firms  to  believe  that 
the  appliances  which  have  sold  so  well  for  some  period  are 
the  last  word,  and  that  it  will  be  possible  to  continue  to 
sell  these  appliances  without  further  research.  If  prosperity 
has  the  effect  of  stultifying  research  and  invention,  it  will 
be  a  very  bad  day  for  this  country  that  we  ever  bad  any 
more  money  than  we  knew  what  to  do  with.  In  this  con- 
nection it  is  rather  an  ominous  sign  that  so  much  of  the 
nation's  wealth  is  being  transferred  to  enterprises  situated 
outside  the  limits  of  the  country  and  even  of  the  empire. 
At  the  present  time  the  bank  balances  of  many  of  the 
manufacturing  concerns  of  this  land  are,  we  believe,  in  a 
very  healthy  condition.  Unless  our  survey  is  mistaken,  the 
rate  at  which  firms  are  introducing  appliances  involving  a 
distinct  advance  in  our  knowledge  of  electrical  engineering 
is  falling,  and  we  suggest  that  the  relation  between  the 
inventor  and  the  manufacturer  at  the  present  time  may  be 
that  the  latter  is  more  inclined  to  transfer  his  money  to 
development  work  outside  the  kingdom  than  to  expend  it 
on  research  work  for  the  purpose  cf  building  up  his  business 
in  the  future.  If  this  is  the  esse  it  is  a  very  grave 
symptom  which  requires  a  strong  counter  poli<y,  as  we 
believe  that  without  an  active  are!  most  strenuous  campaign 
in  the  direction  of  real  and  valuable  research  work,  heavily 
backed  financially  by  the  resources  at  tie  command  of  many 
of  our  firms  at  the  present  t:me.  Great  Britain  stands  in 
some  danger  of  falling  into  the  second  rank  of  electrical 
producers  in  years  to  come.  Much  has  been  said  recently 
concerning  co-ordination  between  our  technical  colleges,  uni- 
•  versities  and  manufacturing  firms.  Would  it  net  be  possible 
to  translate  words  into  action  on  such  an  important  issue  ? 
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A    MAGNETIC    SEPARATOR. 


Ax  interesting  type  of  magnetic  separator  which  is  made 
by  the  Hardy  Patent  Pick  Co.,  Ltd.,  of  Sheffield,  consists 
of  a  cylinder  placed  with  its  axis  not  quite  horizontal,  but 
with  one  end  higher  than  the  other  so  that,  when  revolved, 
material  introduced  at  the  highest  end  will  gradually  make 
its  way  out  at  the  lower  end.  This  cylinder  is  placed  upon 
rollers  which  allow  it  to  be  easily  revolved  and  leaves  the 
inside  without  obstruction  for  the  passage  of  the  material 
through  it.  Inside  the  cylinder  are  about  eight  magnets 
extending  along  the  greater  part  of  its  length,  and  forming 
slightly  projecting  ribs  inside  it  in  the  direction  of  its 
length.  These  magnets  arc  excited  by  a  dynamo  with 
which  they  are  automatically  connected  and  disconnected 
during  the  rotation  of  the  cylinder.  The  tray  or  shoot  is 
fixed  inside  the  cylinder  near  the  top,  but  it  is  not  connected 
with  the  barrel  in  any  way.  The  electric  connections 
are  so  arranged  that  while  the  magnets  in  the  revolving 
cylinder  are  passing  over  the  shoot,  they  are  discon- 
nected from  the  dynamo,  and  so  drop  on  to  the  tray  any 
pieces  of  iron  or  other  magnetic  substance  which  they  have 
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picked  out  of  the  material.  During  the  remainder  of  their 
revolution  with  the  barrel  they  are  in  connection  with  the 
source  of  electricity  supply  and  thus  are  magnetised  and  are 
ready  to  pick  out  any  magnetic  substance. 

It  will  easily  be  seen  that  in  this  process  the  material  is 
turned  over  and  over  many  times  as  it  passes  through  the 
interior  of  the  cylindrical  separator,  and  it  is  estimated  that 
a  piece  of  iron,  from  entering  one  end  of  the  separator, 
would  have  to  pass  over  the  magnets  about  1 20  times  before 
it  could  escape  at  the  other  end.  It  is  thus  impossible  for 
a  piece  of  iron  to  pass  through  the  separator  without  coming 
into  contact  with  the  magnets,  as  these  magnets  will  pick 
up  and  deposit  on  the  tray  pieces  of  iron  varying  from  the 
size  of  a  small  nail  to  a  weight  of  many  pounds.  It  is 
stated  that  almost  all  the  iron  is  picked  out  by  the  time  it 
has  travelled  with  the  material  about  0  in.  from  the  entrance 
end  of  the  cylinder,  and  as  the  barrel  is  about  6  ft.  long, 
there  is  plenty  of  spare  room  for  safety.  The  separator 
barrel  is  driven  at  a  normal  speed  of  about  12  r.p.m.  by 
means  of  gearing  from  a  first- motion  shaft  running  at 
210  r.p.m.  The  power  required  to  drive  the  separator 
is  about  ]  h.p.,  and  that  for  the  dynamo  is  about  ^  H.p. 
Several  of  these  machines  have  beeu  supplied  to  the  British 
Admiralty,  and  they  can  be  used  for  almost  any  kind  of 
material.  They  are  especially  useful  in  connection  with 
"rinding  machinery,  as  the  loss  entailed  by  breakages  caused 
by  iron  getting  into  the  grinding  plant  is  well  known. 


Manchester  Electro-Harmonic  Society.— The  fifth 

concert  of  the  Beason  takes  place  on  Friday,  February  20th.  The 
artistes  will  be  as  follows  :  — Soprano,  Madame  Louie  Fidler  (Hall6 
Concert*)  ;  tenor.  Mr.  Sum  Hemtmall,  London  (Ada  Crossley  ar.d 
Marie  H*ll  Tmrs)  ;  flautist.  Mr.  J.  F.  Ridprway  ;  entertainer.  Mr. 
Harold  Marsden  ;  at  the  piano  and  accompanist,  Mr.  E.  Bennett 
North. 


ONE  of  the  lesser  known  uses  to  which  electrical  energy  can 
be  applied  is  the  distillation  of  turpentine.  Wherever  fir 
trees  are  to  be  found  which  contain  a  sufficiently  large 
quantity  of  turpentine  and  where  electrical  energy  can  be 
obtained  at  a  sufficiently  low  rate,  not  only  satisfactory,  but 
highly  profitable  results  can  be  obtained.  In  fact,  it  is  not 
necessary  for  a  supply  of  energy  to  be  available  at  the  forest, 
for  providing  the  cost  of  carriage  is  not  excessive,  the  trees, 
or,  if  the  trees  are  of  greater  value  for  other  purposes,  the 
refuse,  such  as  chips,  sawdust,  &c,  can  be  brought  to  where 
electrical  power  can  be  obtained,  and  the  turpentine  can 
then  be  profitably  extracted.  It  is  claimed  that  the  results 
of  work  which  has  been  actually  carried  out  in  this  direction 
have  been  eminently  satisfactory.  The  turpentine,  after 
tests  by  chemists  and  painters  who  have  used  the  product 
both  for  inside  and  outside  work,  is  pronounced  to  be  equal, 
if  not  superior,  to  the  turpentine  distilled  from  the  long-leaf 
pine  of  the  southern  counties  of  the  Knited  States.  From 
one  cord  of  the  resinous  wood  treated  it  is  claimed  that  the 
tar  oil,  resin,  pitch  and  charcoal  (the  by-products)  more  than 
pay  the  cost  of  the  distillation  of  the  turpentine,  which  is 
sufficient  to  show  the  value  of  the  process  from  a  commercial 
point  of  view.  Accounts  differ  as  to  the  actual  value  of  the 
amounts  of  by-products  obtainable  from  one  cord  of  wood, 
but  in  one  distillery  there  were  as  follows  : — Resin,  60  lb.  ; 
tar  oil,  20  gals. ;  charcoal,  1,300  lb.  The  oil  is  used  for  wood 
preservative,  and  is  also  manufactured  into  shingle 
stain.  The  charcoal,  having  been  coked  and  cooled 
in  a  can  out  of  contact  with  the  air,  is  very  perfect  and 
valuable  for  use  as  fuel.  The  plant  in  question  is  of 
sufficient  capacity  to  treat  forty  cords  of  wood  per 
day.  It  is  claimed  that  one  cord  of  wood,  costing 
approximately  £1,  yields,  when  treated  electrically,  pure 
turpentine,  tar  oil,  resin,  charcoal  and  pitch  to  the 
aggregate  value  of  £5.  The  cost  of  timber,  treating  and 
marketing  the  products  amounts  to  total  slightly  under 
£2  10s.,  so  that  the  plant  in  question  is  returning,  roughly, 
about  100  per  cent,  profit. 

The  principal  difficulties  in  the  process  of  distillation 
which  have  to  be  encountered  are,  it  appears,  those 
connected  with  the  necessary  close  regulation  of  heat.  Tie 
close  regulation  which  is  rendered  possible  by  the  use  of 
electricity  suggested  its  adaptation  to  the  purposes  of  dis- 
tillation, and  a  plant  was  laid  down  in  Vancouver  some  little 
time  ago  to  deal  with  the  fir  trees  of  the  North  Pacific 
coast,  which  contain  a  very  large  percentage  of  turpentine. 

Electrical  energy  was  obtainable  at  a  low  cost  on  account 
of  the  abundance  of  water  power,  and  the  necessary  equip- 
ment for  dealing  with  three  cords  of  wood  per  day  was  laid 
down.  The  neighbouring  saw  mills  provide  the  raw  material 
which  is  water  borne  to  the  distillery.  As  it  is  landed  it  is 
packed  into  cans,  which,  according  to  the  statement  of  the 
engineer  in  charge  of  the  work,  are  wheeled  into  the 
plant,  picked  up  by  an  overhead  crane,  and  dropped 
into  a  brick  retort,  one  of  several,  which  are  placed 
together  in  order  to  avoid  radiation.  The  top  of  the  can 
forms  a  flange  which  fits  into  a  groove  around  the  top  of  the 
retort.  This  groove  is  filled  with  tar  and  forms  a  gas  seal. 
Electricity  at  110  volts  is  carried  through  wrought-iron 
strips  threaded  through  the  brickwork  on  each  side  of  each 
retort.  The  current  supply  for  each  retort  is  controlled  by 
an  ordinary  switchboard  which  carries  direct- reading  pyro- 
meters, which  register  the  temperature  outside  the  can  and 
aho  at  the  centre,  thus  showing  the  maximum  and  minimum 
temperature  conditions. 

It  is  pointed  out  by  the  engineer  that  flexible  connections 
are  provided  to  the  pyrometers,  and  they  can  thus  be  changed 
as  desired  from  can  to  can.  Describing  the  action  whicl 
takes  place,  be  mentions  that  the  turpentine  vapour  is  taker 
from  the  retort  thiouyh  a  removable  copper  pipe  leading  tx 
a  condenser,  consisting  of  an  upright  copper  pipe,  .dowii 
which  a  spray  of  water  is  passed  through  the  ascending  turpen 
tine  vapour,  and  which  terminates  in  a  tank  at  the  bottom 
ThiB -serves  aB  a  separator  for  the  condensed  turpentine  an> 
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water,  the  turpentine  Boatin i  the  surface.    The 

■  water  is  withdrawn  from  the  bottom  of  the  tank,  and  the 
bnrpentine  is  conducted  bo  a  Btorage  system. 

When  a  can  is  inserted,  the  temperature  df  the  brickwork 
1b  about  250°  0.  Heat  is  rapidly  absorbed,  and  the  tern- 
pcruture  is  maintained  by  a  current  of  100  ampere*,  which 
is  passed  through  for  about  two  hours.  When  the  tempera- 
ture of  the  outside  of  the  can  has  reached  150  C,  and  the 
middle  of  the  can  about  205  C,  the  turpentine  bas 
fcen  substantially  removed.  In  the  process  the  pitch  runs 
afT,  and  is  collected  in  the  bottom  of  the  retorts.  The  greater 
peat  in  the  middle  of  the  can  is  due  to  the  decomposition  of 
bydro-carbons  in  the  wood. 

At  this  stage  the  can  is  lilted jmd  placed  in  the  adjoining 
retort,  and  its  place  is  Idled  by  another  canful  of  raw  wood. 
Ihe  can  from  which  the  turpentine  has  been  removed  is 
then  connected  to  another  condenser,  the  temperature  rises 
steadily  without  further  application  of  electricity,  and  the 
Jecomposition  gives  oil'  a  product  known  commercially  as 
tar  oil. 

Another  important  by-product  is  wood  tar,  which  can  be 
used  for  a  variety  of  purposes.  This  drains  down  to  the 
bottom  of  the  retort,  and  is  drawn  off  at  frequent  and 
regular  intervals.  The  process  is  continued  for  three  hours, 
it  the  end  of  which  time  the  can  is  removed  and  allowed  to 
:ool  on  a  sand  floor,  making  an  air  seal.  At  this  stage  the 
jontents  of  the  can  consist  of  charcoal.  After  this  has  been 
jooled.  without  being  allowed  to  come  into  contact  with  the 
lir,  it  is  found  to  be  of  a  specially  tough  and  close- 
grained  character.  The  by-products  per  1,000  lb.  of  wood 
ire  said  to  be  approximately  : — Turpentine,  6*7  gallons  ; 
resin,  168  lb.;  tar  oil,  5*1  gallons;  tar,  68  lb.;  and 
;harcoal,  323  lb.  It  is  interesting  to  note  that  the 
ireatment  of  each  can  requires  about  90  xw.-hours. 


A    COMMERCIAL    CRITERION  OF    GAS   AND 
OIL    ENGINE    PERFORMANCE. 


A.  further  example  of  the  strenuous  efforts  made  by  the  gas 
industry  to  delay  the  rapid  progress  of  the  electric  motor  is  to  be 
found  in  the  action  of  the  Gas  Light  and  Coke  Co.  and  the  South 
Metropolitan  Gas  Co.,  who  have  borne  the  whole  cost  of  an  expert 
survey,  conducted  during  the  last  two  years,  to  ensure  that  their 
jonsumers  should  get  the  best  possible  results  from  their  eDgines 
ind  at  minimum  expense.  Up  to  the  present  time,  close  upon  800 
jngines  have  bfen  inspected,  tested  and  reported  upon  by  Mr.  W.  A. 
rookey,  who  explained  (in  an  interesting  paper  read  before  the 
Institution  of  Mechanical  Engineers)  the  means  whereby  he  had 
been  able  to  improve  the  working  of  66  per  cent,  of  all  the  engines 
tested  and  to  such  an  extent  that,  by  simple  running  adjustments 
ilone,  the  average  increase  effected  in  power  per  impulse  was  27  per 
:ent.,  while  the  average  reduction  in  gas  consumption  per  i.h.p.- 
tiour  was  13*3  per  cent.  The  success  of  the  measures  adopted  and 
the  fact  that  they  were  applied  without  deranging  the  normal 
aperation  of  the  engines  concerned,  make  Mr.  Tookey's  results  of 
interest  to  every  owner  or  operator  of  internal-combustion  engines 
:>f  any  kind,  whether  use  to  drive  workshop  shafting  or  an  electric 
generator.  The  essential  stages  in  the  inspection  and  tests  are  as 
follows  :  At  a  preliminary  inspection,  the  size,  type  and  make  of 
JDgine  are  noted  ;  its  mechanical  details  and  conditions  are 
'xamined  ;  and  its  valve  settings  are  checked.  Indicator  cards 
ire  then  taken  on  light  and  normal  loads  with  the  engine  "as 
found."  From  the  previous  checking  of  the  valve  settings  and  the 
information  afforded  by  "  load  as  found  "  and  "  light  spring  "  cards, 
it  is  possible  to  decide  which,  if  any,  adjustments  are  required  to 
improve  the  performance  of  the  engine. 

Throughout  the  above  extensive  series  of  commercial  tests  the 
mixture  strength  of  charges  has  been  computed  in  terms  of  total 
:ylinder  contents  (gas,  air  and  residuals),  expressed  in  b.th.u.  per 
-ubic  foot,  and  divided  into  the  mean  positive- loop  pressure  calcu- 
lated from  indicator  diagrams.  The  quotient  (mean  pressure  /mix- 
ture strength)  thus  obtained  has  been  an  invaluable  aid  in  deciding 
what  steps  to  take  to  improve  engine  performance.  It  is  easy,  by 
theoretical  considerations,  to  justify  this  factor  as  a  criteriou  of 
thermal  economy,  and  to  justify  the  statement  that  if  Tookey's 
factor  lies  between  2'3  and  2'4  lb.  per  square  inch  mean  pressure 
Eor  each  b.th.u.  calorific  value  in  1  cb.  ft.  of  cylinder  mixture,  the 
mgine  concerned  is  doiDg  well,  and  can  seldom  be  improved  in 
:conomy  under  ordinary  working  conditions  by  adjustment.  Fully- 
illustrated  instructions  for  the  detprrnination  and  application  of 
:he  new  factor  are  to  be  found  in  Mr.  Tookey's  paper.  The  sim- 
Dlicity  of  this  ciiterion,  and  the  fact  that  it  is  applicable  to  every 
;ype  and  size  of  internal-combustion  engine,  make  it  particularly 
iseful  for  test-bed  and  running-test  purposes. 

A  further  important  conclusion  to  be  drawn  from  this  unique 
eriee  of  trials  is  that  mixtures  worth  50  or  55  b.th.u.  per  cubic 


foot  of   effective   cylinder   vol. .  .,t|y    ,ti   gas 

.    ,  ... 

timing,  pressure  ■  oi    DO  lb.  Or  mon     :  rithottt 

risk  of  preifrnitiori,  provided  th tot  too 

high,  and  thi  equate,     From  this  it  follows  that  ■ 

rated  on  60  lb.  m.e.p.  possess  i  srload  fur  in 

thai)  in   generally    OOnCedtd    to   them,     bat  •  rlou'I 

capacity  it  is  essential  thai  means  ol  control  ni  Ignition  and 
mixture  combustion  be  provided  ><y  makers  [graition  tabes,  with 
timing  valves,  must,  be  abandoned  in  favour  of  a<  Instable  electric 
ignition.  To  maintain  maximum  efficiency,  Indicator  oarda  should 
be  taken  at  frequenl  Intervals  while  nntis  ption, 

and  thence  determining  the  value  ol      Tookey's  factor. 
A  significant  deduction  can  also  be  drawn  from  the  survey.    Of 

these  800  engines,  two-thirds  were  rimnii  g  iin-lliciently  ;  the 
average  improvement  effected  by  the  adjustment*  made  was  over 
1.'!  per  cent.,  and  in  some  oases  the  Owners  wire  recommended  to 
have  the  engines  repaired  in  addition.  It  is  evident,  then 
that  the  gas  engine  needs  expert  supervision  if  it  is  to  be  kept  in 
good  order  ;  and  what  applies  to  two  thirds  of  the  1,'indon  engines 
no  doubt  applies  equally  to  all  the  industrial  gas  engines  in  the 
country. 


NOTES. 


(Continued  from  page  228.) 

Refreshments  at  Electricity  Works  Inspections.— 

At  a  recent  meeting  of  the  Aberdeen  Town  Council,  Mr.  Walker 
objected  to  refreshmentsbeingprovidedat  theelcctricity  worksonthe 
occasion  of  the  annual  inspection,  remarking  : — "  We  can  go  down 
there  and  visit  the  electrical  department  without  the  assistance  of 
anything,  spirituous  or  otherwise.''  Mr.  Stewart  Thomson  said  the 
visitation  meant  going  a  lot  underground,  and  if  provision  were 
not  made  in  the  way  suggested,  they  might  have  1,000  volts 
passing  through  them.  It  was  very  necessary  that  that  should  be 
prevented. 

Annual  Social. — The  staff  of  the  General  Electric  Co., 
Ltd.,  Newcastle  branch,  held  their  annual  whist  drive  and  dance  on 
January  30th,  at  the  Masonic  Hall,  Shields  Raad,  Newcastle.  The 
company,  numbering  approximately  160,  spent  a  very  pleasant 
evening,  dancing  being  kept  up  to  1  a.m.  The  whist  prizes  were 
distributed  by  Mrs.  J.  Spence. 

International  Rubber  Congress.  —  At  the  Inter- 
national Rubber  Exhibitions  of  1908  and  1911  papers  were  read 
by  planters,  chemists  and  manufacturers  on  everything  connected 
with  the  production  of  rubber,  and  discussions  followed  that 
brought  to  bear  the  experience  of  experts  from  every  rubber- 
growing  country  in  the  world.  Those  papers  and  discussions  were 
fully  reported  and  reproduced  in  two  books  that  form  valuable 
works  of  reference  on  every  question  connected  with  the  industry, 
in  which  is  engaged  many  millions  of  British  capital. 

As  the  fourth  Rubber  Exhibition  and  International  Rubber 
Congress  opens  on  June  24th,  the  President,  Mr.  E.  A.  Blake, 
requests  that  any  person  who  desires  to  read  a  paper  on  any  subject 
connected  with  the  growing,  curing  or  manufacture  of  rubber,  or 
the,  possible  expansion  of  its  uses,  or  to  take  part  in  the  discus- 
sions, will  kindly  communicate  as  early  as  possible  with  the 
Honorary  Secretaries  of  the  International  Rubber  Congress, 
Exhibition  Offices,  75,  Chancery  Lane,  London,  W.C. 

Continuity  of  Supply. — Too  late  for  our  "  Correspond- 
ence "  columns,  the  following  letter  has  come  to  hand  : — 

"  I  regret  to  note  that  you  have  published  an  anonymous 
communication  as  to  the  rates  of  wages  paid  by  the  Yorkshire 
Electric  Power  Co.  without  first  ascertaining  whether  there 
was  any  truth  in  the  statement.  The  rates  paid  by  the  York- 
shire Co.  are  as  set  out  in  the  statement  enclosed  for  your 
private  information.  I  think  you  will  have  no  hesitation  in 
agreeing  that  the  statement  made  by  your  anonymous  corres- 
pondent has  no  foundation  so  far  as  the  Yorkshire  Power  Co.  is 
concerned. 

"  w.  r>.  Woodhousj 

"  Dewsbury,  February  it/i,  1913." 

[The  rates  mentioned  in  the  statement  referred  to  are  certainly 
not  open  to  criticism.  ] 


OUR    PERSONAL    COLUMN. 

Ihe  Editors  invite  electrical  engineer/,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railu  >  heep  readers  of  the 

Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials— At  the  Birmingham  City 

Council  on  Tuesday  the  Electric  Supply  Committee  recommended 
that  the  salary  of  Mb.  R.  A.  Chatiock,  the  city  electrical  engineer, 
be  increased  from  £1,200  to  £1,500.     Mr.  Ellaway  referred  to  the 
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growth  of  the  undertaking:  and  Mr.  Chattock's  duties  and  respon- 
sibilities since  he  received  his  last  increase  in  June,  1007  ;  he  also 
quoted  figures  regarding  salaries  in  the  Glasgow,  Liverpool  and 
Manchester  electric  supply  departments  to  show  that  the  proposal 
was  not  unreasonable.  An  amendment  was  moved  by  Mr.  M.  L. 
Lancaster  referring  the  matter  back  to  the  Committee  for  further 
consideration,  the  speaker  remarking  that  an  increase  of 
25  per  cent,  at  one  step  was  extraordinary,  and  adding  that  the 
contribution  to  the  rates  from  the  undertaking  was  not  at  all 
commensurate  with  the  capital  expenditure.  Mr.  Stephenson 
moved  a  farther  amendment  making  the  increase  to  £1,400.  He 
remarked  that  Mr.  Chattock  was  well  worth  £1,600,  but  he  asked 
the  Committee  to  accept  his  amendment  because  it  was  more 
likely  to  be  carried  than  the  original  resolution.  Mr.  Ellaway 
having  intimated  his  acc»ptance  of  Mr.  Stephencon's  amendment, 
it  was  carried  by  57  votes  to  :s.j. 

Mil.  L.  11  CUMBERLAND,  charge  engineer  at  the  Dewsbury 
(  orporation  electricity  worka,  has  resigned  his  position. 

The  Exeter  City  Council  has  increased  the  salary  of  the  elec- 
trical engineer,  Mil.  H.  D.  Mineo,  to  £475. 

Mr.  Harry  Hogg  art,  installation  inspector  in  the  electricity 
department  of  the  Blackpool  (orporation,  has  accepted  a  post  in 
the  testing  department  of  the  South  Lancashire  Power  Supply  Co. 
Last  week  his  colleagues  at  Blackpool  presented  him  with  a  gold 
watch,  a  fountain  pen,  and  a  pocket  wallet.  Mr.  W.  W.  Parkinson, 
works  superintendent,  handed  him  the  gifts. 

At  Leeds  on  January  28th,  Mr.  Barnett  Pasacovitch,  senior 
engineer-in-charge  at  Nuneaton  electricity  works,  was  married  to 
Miss  Jane  Cohen.  The  presents  included  a  set  of  silver  tea  knives 
from  the  works  technical  staff,  and  a  silver  rose  bowl  and  other 
useful  articles  from  his  colleagues. 

Mr.  A.  8.  Wrat,  who  for  the  past  10  years  has  been 
managing  engineer  of  the  Banbury  and  District  Electric  Supply 
Co.,  has  been  appointed  managing  engineer  of  the  Kidder- 
minster and  District  Electric  Lighting  and  Traction  Co. 
Mr.  G  D.  Vickers,  assistant  engineer  of  the  Birmingham  and 
District  Power  and  Traction  Co.,  Ltd.  (Shropshire,  Worcester, 
and  Staffordshire  Power  Supply  Co.),  has  been  appointed 
managing  engineer  of  the  Banbury  and  District  Electric  Supply 
Co.,  Ltd. 

On  the  amalgamation  of  Heaton  Norris  with  the  borough, 
the  Stockoort  T.C.  is  to  be  recommended  to  increase  the  salaries 
of  chief  officials  and  fix  maximum  salaries  for  each  position.  It  is 
proposed  to  increase  the  salary  of  the  electrical  engineer  from  £500 
to  £(!00  by  two  advances  of  £50  each  ;  and  to  increase  the  salary 
of  the  tramways  manager  from  £300  to  £350. 

Mr.  T.  A.  Taylor,  mains  superintendent  of  the  Hammersmith 
B.C.  electricity  undertaking  since  1909,  has  resigned  his 
appointment,  having  obtained  a  similar  position  with  the  Sunder- 
land Corporation  electricity  department. 

Mr.  C.  W.  Coppinger,  shift  engineer,  and  Mr.  A.  E.  Ricketts, 
sub-station  superintendent,  at  the  Poplar  electricity  works,  are  to 
be  placed  on  the  staff  in  Class  5  at  salaries  of  £150,  rising  by 
annual  increments  of  £12  10s.  to  £185  per  ai  num. 

Subject  to  the  usual  sanction,  the  following  increases  are  to  be 
made  in  the  salaries  of  the  undermentioned  employe*  at  the  Eccles 
electricity  works: — W.  Ashton,  mains  foreman,  £2  12o.  fid.  to 
£2  15s.;  A.  M.  Mulliner,  assistant  electrical  engineer,  £150  to 
£lfi0  per  annum  ;  E.J.Gilbert,  staiion  superintendent,  £2  15s. 
to  £2  17s.  6d.  :  C.  J.  Walker,  switchboard  attendant,  £1  to 
£  1  2a.  6d.  at  the  end  of  a  year's  service.  It  is  also  proposed  to 
advance  the  wages  of  switchboard  attendants  by  annual  increments 
at  the  rate  of  2s.  fid.  per  week  to  £1  5s.  per  week,  subject  to  the 
satisfactory  performance  of  their  duties. 

At  a  meeting  of  the  Salford  T.C,  on  the  4th  inst.,  the  resigna- 
tion of  Mr.  H.  J.  Hawkins,  borough  electrical  engineer,  was 
announced  from  M%y  next,  and  the  Committee  recommended  that 
applications  for  the  vacant  position  be  invited  at  a  salary  of 
£1,000  a  year,  and  that  the  sale  of  salaries  be  amended  accordingly. 
Under  the  present  scale  the  maximum  is  £700  per  annum.  The 
recommendation  was  adopted  by  a  large  majority.  Alderman 
Linsley,  who  supported  the  motion,  said  the  present  condition  of  the 
Electricity  Committee  was  due  to  the  cheeseparing  policy  adopted 
in  the  past. 

The  Council  is  recommended  to  increase  the  salaries  of  the  three 
charge  engineers  at  the  electricity  works  from  CI 90  to  £200  per 
annum,  and  to  fix  a  higher  amount  as  the  maximum  for  these 
positions. 

Mr.  ERNEST  E.  Kell  is  resigning  his  position  as  repairs 
engineer  to  the  Ht.  Marylebone  electric  supply  to  take  up  an 
appointment  as  chief  assistant  electrical  engineer  to  the  Ceylon 
Government,  and  would  be  glad  if  manufacturers  would  forward 
catalogues  to  the  Public  Works  Department,  Colombo. 

Tramway  Officials. — Amoiipst  a  number  of  recom- 
mendations for  increases  of  salary  which  are  to  be  brought  before 
the  Manchester  City  Council  are  the  following  : — Mr  .T  Wood, 
a^ai'tant  manager,  tramways  department,  from  £500  to  £600  per 
annum  ;  Ml:  I)  <;  HAL.LALTBI7,  permanent  way  superintendent, 
tramways  department,  from  £300  to  £850  per  annum.  The  total 
increases  recommended  amount  to  £3,493  per  annum. 

The  Maidstone  T.C.  has  on  the  recommendation  of  the  Light 
Railways  Committee,  increased  the  salary  of  Mr.  Lambert. 
tramways  manager,  fr'om  £200  to  £260  per  annum, 


General. — At  the  offices  of  the  A.E.G.  Electric  Co., 
Oxford  Street,  W.,  on  Saturday,  January  31st,  Mr.  T.  Hammond, 
who  has  been  in  the  employ  of  the  firm  for  the  last  eight  years  as 
supervising  erectvrjg  and  contract  engineer,  was  the  recipient  of 
the  following  presents : — Solid  silver  card  case,  presented  by  Mr. 
A.  C.  Goodman  on  behalf  of  the  management  and  office  staff  j 
silver  mounted  umbrella,  gent's  dressing  case  and  pigskin  attache 
case,  presented  by  Mr.  Parsons  on  behalf  of  the  foreman,  wiremen, 
and  mates.  Mr.  Hammond  is  leaving  the  company  to  take  up  the 
management  of  the  contract  department  for  Messrs.  Tyler 
Apparatus  Co.,  Ltd.,  at  15,  Gerrard  Street,  W. 

Mr.  Wilfrid  C.  Parkinson,  late  of  the  Magnetic  Observatory  at 
Eskdalemuir,  and  formerly  of  the  Royal  Observatory,  Greenwich, 
who  recently  was  appointed  as  Magnetic  Observer  under  the 
Carnegie  Institution  of  Washington,  has  been  given  charge  of  the 
magnetic  survey  of  Australasia,  and  was  to  leave  Washington  for 
Perth,  Western  Australia,  last  month. —  Weekly  Scotsman. 

An  Aberdeen  newspaper  states  that  Mr.  James  Dawson,  elec- 
trical engineer,  who  has  been  in  charge  of  the  electric  lighting 
department  of  Messrs.  John  Blaikie  &  Sons,  Ltd.,  for  the  past 
16  years,  has  been  appointed  electrical  engineer  to  the  Duke 
of  Richmond  and  Cordon  at  Gordon  (Jastle.  Mr.  Dawson 
will  also  be  in  charge  of  the  electric  lighting  of  the  town  of 
Fochabers. 

Councillor  J.  J.  O'Neill  haB  been  elected  chairman  of  the 
Electricity  Supply  Committee  of  the  Dublin  Corporation,  and 
Alderman  Farrell  deputy  chairman. 

The  University  of  Bristol  has  recently  awarded  Mr.  ("has.  1". 
Smith  the  degree  of  D.Sc.  in  the  Faculty  of  Engineering,  for 
research  work  embodied  in  various  papers  read  before  the  Insti- 
tution of  Electrical  Engineers,  and  other  publications  in  the  same 
region. 

Mr.  C.  J.  Jones,  of  the  Willesden  works  of  the  British  Thomson- 
Houston  Co.,  Ltd.,  who  is  proceeding  to  take  up  an  appointment 
with  the  company  in  connection  with  the  electrification  of  the 
Argentine  Railways,  has  been  presented  by  his  colleagues  with  a 
watch  and  case  of  pipes. 

At  the  annual  meeting  of  the  Dee  Conservancy  Board,  the  acting 
conservator,  Mr.  Caradoc  Williams,  received  a  presentation  in 
recognition  of  his  work  in  successfully  carrying  out  the  scheme  of 
lighting  the  Dee  estuary  by  electricity.  Mr.  Kenneth  \m  N 
husband,  the  electrician  of  the  works,  was  similarly  recognised. 

Mr.  Fiennes  O.  Trotman.  after  7i  years'  service  as  mains  and 
distribution  supervisor  in  the  electrical  engineers'  department  of 
H.M.  Dockyard,  Devonport,  has  tendered  his  resignation,  he  having 
accepted  an  appointment  as  engineer  on  the  contract  staff  of 
Messrs.  W.  T.  Henley's  Telegraph  Works  Co..  Ltd. 

Obituary—  Mr.  W.   J.  Williams.— The  death  took 

place  on  January  2fitb,  from  pneumonia,  after  a  short  illness,  of 
Mr.  Walter  John  Williams,  partner  in  the  firm  of  H.  R.  Williams 
and  Co.,  electrical  ergineers  and  contractors,  High  Street,  Barn- 
staple. Deceased,  who  was  only  37  years  of  age,  bad,  with  his 
brother,  Mr.  H.  H.  Williams,  had  control  of  the  business  for  the 
past  15  years. 

Mr.  R.  C.  C.  Yates,  electrical  engineer  with  the  Southern 
Mahratta  Railway  Co.  in  India,  was  thrown  from  his  horse  and 
killed  on  February  I  st.  Mr.  Yates,  who  was  30  years  of  age,  had 
been  in  India  five  years. 

Wills. — The    Times    states    that   Mr.  John  "W'ai.kkb 

Wilkins,  of  Kingston,  civil  and  electrical  engineer,  who  in  the 
forties  succeeded  in  sending  electric  signals  without  wires,  left 
estate  valued  at  £113  gross. 

According  to  the  Financial  Times  the  late  Mr.  A.  P.  Gilfs, 
general  manager  of  the  Lisbon  electric  tramways,  left  £7,52S  gros« 
and  £7,343  net  personalty. 


PASSING-OFF     ACTIONS. 


[by  our  legal  CONTRIBUTOR.] 


It  frequently  happens  that  those  who  are  new  to  any  particular 
trade  try  to  get  business  by  an  attempt  to  catch  a  little  of  the 
popularity  of  their  trade  rivals.  Goods  which  are  popular  with 
the  public  are  often  sold  under  a  distinctive  title,  and  an  attempt 
is  made  to  copy  that  title  without  infringing  the  law.  Xor  is  the 
adoption  of  a  title  which  is  a  colourable  imitation  of  that  used  by 
a  rival  the  only  device  resorted  to.  The  ''  get-up"  of  goods  m»y 
be  imitated  in  a  manner  calculated  to  deceive  the  unwary. 

The  fact  that  there  are  numerous  reported  cases  on  this  question 
seems  to  show  that  these  attempts  are  frequently  made,  and  that 
persons  whose  goods  have  acquired  a  genuine  reputation  are  not 
always  fully  alive  to  the  extent  to  which  the  law  will  give  them 
protection.  It  is  proposed,  therefore,  to  set  forth  the  elementary 
rules  on  the  subject,  using  the  case  of  Thorn  r.  Eugen  Sandow 
which  was  decided  some  time  ago,  as  a  kind  of  preliminary  example. 
The  facts  there  were  very  simple.  The  plaintiffs  had  for  many 
years  sold  cocoa  in  tins,  bearing  the  label  "  Health  Cocoa.''  There 
. i lence  that  these  words  had  acquired  a  secondary  meaning. I 
and  were  known  in  the  wholesale  and  retail  trade  to  be  distinctive 
of  the  plaintiffs'  cocoa.  The  defendants  recently  commenced  the 
manufacture  and  Bale  of  cocoa  in  London,  not  knowing  of  th< 
plaintiffs'  business,  and  placing  cm  their  labels  the  words   '  ITealtr 
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ill  Strength,  '     The  plaint  IB 

mont  of  trade  mark  and  for  pa    inn  ofl       The  def< 
lunterolaimed  for  the  araendmenl   of  Mr  mark* 

I  8xi :■'><::  H"'  i I  "Health"  aa  applied  to  the  defendants' 

n;iiii.  on  the  ground  that,  being  a  descriptive  word,  It  waj  not 
,pable  of  registration. 

Mr.  Jnitioe  Neville  came  to  tho  oonolneion  that  the  wordu 
Health  and  Strength"  were  oaloulated  to  Inform  the  publio that  they 
err  dealing  with  Sandow  (Ltd  I ;  thai  ao  person?frould  bedi 
to  thinking  it  wae  the  plaintiffs'  ooooa,  I  loneequently,  he  refn  wd 
i  grant  an  Injunction  or  to  give  the  plaintiffs  any  relief.  On  the 
,her  hand, ho  ram.'  to  the  oonolneion  that  the  word  "Health"  as 
iplied  to  ooooa  could  noi  form  part  of  a  valid  trade  mark,  and 
Veied  thi'  register  to  bo  amended  accordingly. 
Numerous  illustrations  may  bo  given  of  what  has  and  what  hae 
)t  been  hold  to  be  a  reaomblanoo  calculated  to  deoeive.  In  one 
M  ( Parsons  S  Co.  i\  Gillespie  &  Co.  (1898)  A.O.  239)  Parsons  and 
i ,  oi  Sydney,  in  1890  began  to  sell  and  continued  to  sell  a  prepara- 
an  of  oats  as  "  Baked  oatmeal,"  and  registered  a  trado  mark  in 
ew  South  Wales  containing  these  wonts,  whioh  thoy  olaimed  to 
•  the  designation  of  choir  goods  in  the  market.  Gillespie  &  Co.,  in 
191,  applied  to  register  in  Now  South  Walo.s  a  trade  mark  con- 
inuitf  the  words  "  linked  oatmeal,"  but  wero  refused  in  oonse- 
lenco  of  Parsons  &  Cj.'s  registration.  They  then  put  upon  the 
arket  a  preparation  of  oats  under  the  title  of  ''G's  flaked  oatmeal." 
trsons  &  Co.  commenced  a  suitagainst  them  to  restrain  them  from 
lling  any  preparation,  not  beinjj-  the  plaintiffs,  as  ''  llaked  oat- 
eal."  The  get-up  of  the  plaintiffs'  packets  and  the  defendants' 
ickets  were  very  different,  and  the  defendant's  name  appeared  in 
rge  letters  on  their  packets.  It  was  held,  at  the  trial,  that  the 
•fondants  had  sufficiently  distinguished  their  preparation  from 
io  plaintiffs'  so  that  it  was  not  calculated  to  deceive  the  publio  ; 
id  the  suit  was  dismissed,  with  costs. 

The  plaintiffs  appealed,  when  it  was  held  that  they  had  not 
oved  that  the  term  "  flaked  oatmeal "  was  identified  with  the 
ainiihV  manufacture,  and  that  the  defendants  had  done  no  more 
an  they  had  a  right  to  do  in  taking  appropriate  words  of  ordinary 
iscription  to  indicate  their  preparation,  and  that  their  acts 
ere  not  calculated  to  pass  off  their  manufacture  as  that  of 
le  plaintiffs,  and  it  was  not  proved  in  point  of  fact  to  have 
'iie  so. 

The  true  principle  was  thus  laid  down  in  the  Court  of  Appeal  in 
e  case  of  Payton  &  Co.,  Ltd.,  r.  Titus  Ward  &  Co.,  Ltd.  (1900), 

RFC.  "When  the  plaintiffs'  getting  up  of  goods  consists  of  two 
ally  different  things  combined,  namely,  a  get  up  common  to  the 
ade,  and  a  distinctive  feature  affixed  or  added  to  the  common 
atures,  what  has  to  be  considered  is  not  whether  the  defendants' 
it  up  is  like  the  plaintiffs'  as  regards  the  common  features,  but 
hether  that  which  specially  distinguishes  the  plaintiffs'  has  been 
ken  by  the  defendant.      A  defendant  may  take  it  more  or  less. 

is  very  seldom  that  he  copies  it.  Of  course  he  does  not  do  that, 
it  if  he  so  nearly  takes  it,  that  when  you  look  at  it  as  a  whole 
iu  can  say  that  the  defendants'  goods  are  calculated  to  be  taken 
r  the  plaintiffs'  goods  when  properly  looked  at — if  you  can  say 
at — then  the  plaintiff  is  entitled  to  succeed.  But  if  you  cannot 
y  that,  and  if  the  resemblance  consists  only  in  that  which  is 
mmon  to  the  trade,  to  hold  that  the  plaintiff  is  entitled  to 
cceed  would  give  a  monopoly  of  the  common  features." 
It  has  been  held,  however,  that  a  person  copying  the  attractive 
atures  of  newspaper  advertisements  of  his  rival  (such  advertise- 
ents  not  being  registered  as  copyright  or  as  designs)  does  not 
ereby  injure  any  property  of  that  rival,  and  incurs  no  legal 
ibility.  This  decision  was  arrived  at  in  a  case  where  the 
fendant  had  copied  an  advertisement  consisting  of  stereotyped 
tterpresB  surrounded  by  pictures  of  objects  which  were  offered  as 
emiums  to  purchasers,  slightly  altering  the  conditions  applicable 
such  premiums  and  substituting  his  own  firm's  name  for  that  of 
e  original  advertiser  (Wertheimer  v.  Stewart  (1906)  23  R  P.C. 

a 

Let  us  deduce  a  few  principles  from  these  cases  which  may  be  of 
e  in  connection  with  electrical  goods.  Suppose  a  firm  established 
reputation  tor  a  particular  kind  of  electric  lamp  called  the 
Minimum  Consumption  Lamp."  Upon  the  authority  of  Sandow's 
se  (wpra)  it  is  clear  that  the  phrase  "  minimum  consumption" 
uld  not  be  made  the  subject  of  a  registered  trade-mark  because  it 
descriptive  of  the  merits  of  the  article.  Nevertheless,  while  they 
uld  secure  no  monopoly  of  the  use  of  the  words  "  minimum  con- 
niption," it  is  clear  that  if,  by  long  user,  the  public  had  become 
customed  to  lamps  of  a  particular  size  marked  with  these  words 
letters  of  a  particular  shape,  against  any  person  imitating  the 
ape  of  the  lamp  and  printing  the  words  in  such  a  way  as  to 
ceive,  an  injunction  could  be  obtained. 

But  take  another  case.  Suppose  a  man  were  to  commence  to 
mufacture  boosters  and  called  them  "  X.Y.Z.  boosters."  Suppose, 
rther,  that  he  were  to  prevent  others  using  these  letters  as 
plied  to  boosters,  his  attempts  would  fail ;  because  he  could 
t  show  that  those  who  hunt  the  market  for  boosters,  would 
mtify    him  with    the  machines    which    bore    the    inscription 

:.y.z." 


NEW    COMPANIES    REGISTERED. 


EtabllisenMiiti    Klrby,  Ltd.  (139 

r«Klit"r.  I    on  .U"'i»ry  881b,   wlili  »   oapHel  nl    (19,000   In    T ' 

onmalallva  prcfarai «ii»r..,  ,,t    l  i.0> 0  .,r,ii„ary  »ii»ro  of  th 

iaob,  lo  tea i  from  Klrbi   Beard  8H  labor,  Paris,  eertaia 

prOOMMf,    nViigns,  Ac,  and    to  oarry    on   tho    tin   ■  if»<tiir«'i    of, 

mi  I  il.mlnrH  In.  in  itur  aOOMIOTiM,  Hi«"rirnl  aooumalator*,  ,\r.,  In  tho   DattM 

Kingdom  aa  •Uewnere,    Tho  labtorlberi  nr.-      a    Tebbltt.  '-.  Roe  *    • 
Pari     >"   rohent,  Iflfl  proferenoe  and  800  ordinary  »inn-«.  (     Jaokaoa.  280, 

Bradfmi  H'r.w,t,  Blrmlorbam,  company  <imM-ir,r,  ion  iviv»t<: 

company.     Tho  Dumb  Ort  li  not  10  bi   I'm  than  two  or  morn  than 

IhS    Mmt   art  <;.  G.    Board,  A.   Tebbltl  and   A.  Ja<k»-.n  :  qoallfl 
£100;  rcmunnrati  in  an  fluid  l.ythii  company.     Ba(lft«rad  OfBoi  ,  2J0,  Bradford 
Btrent,  Birmingham. 

Dorman  ft  Smith,  Ltd.  (188,632).—  This  company  wiu. 
reKisturrd  on  January  2'Jth,  with  a  oapltul  s(  480,000,111  1:1  ibarei  ili.oco 
to  take  over  the  boslneii  of  manufacturing  aleotrioal  engineer*, 
&C,  carrd'd  on  at  Halford,  l.ancs.,  an  "  Dorrnan  A  inn'ii,"  and.  t'i  can  . 
same  and  tho  binloess  of  suppliers  of  docfieitv,  4o.  The  labarrtben  (with 
one  share  each)  are:  —  ''.  M.  Dorman,  Corr  agate,  Haaufnrt  Road,  Half, 
hire,  electrical  engineer;  K.  A.  Hniith.  Arnliorgatc,  Wilrnilow  Road, 
Alderley  Kdgo,  Cheshire,  elootrloal  engineer;  II.O.  Baggli  1H.  GbetfBbref  Road, 
Bouthp-irt,  o'ootrloal  engineer.  Private  company.  Tho  Dumber  of  din-'  tor. 
is  not  to  bo  I.ish  than  two  or  more  than  five;  the  first  are  C.  M.  Dorman,  B,  A. 
Bmith  and  H.  O.  flaggs  (Joint  permanent  managing  director!),  each  of  whom 
may  retain  office  while  holding  £1,000  shares);  the  two  first  named  are 
governing  directors,  and  may  retain  office  an  nnch  while  holding  £5, Oof)  shares 
each.  Bolioltors,  Payne,  (ialloway  &  Co.,  28.  Brazennoso  Street,  Manchester, 
Registered  office,  Ordeal  Electrical  Works,  Middlcwood  Street,  Kalford. 

Teloncws,  Ltd.  (1:U<;17). — This  company  wa<  registered  on 
January  28th,  with  a  capital  of  £1,100  in  500  "A"  and  500  "  B  "  shares  of 
£1  eaob,  and  2,000  "  C  "  shares  of  Is.,  to  earry  on  the  business  of  advertisers, 
advertising  contractors  and  agents,  manufacturers  of,  and  dealers  in,  tele- 
writers, telautograph),  lamp),  wires,  cables,  insulators,  accumulators  and 
other  apparatus,  4o.,  and  to  adopt  an  agreement  with  A.  B.  D.  Lang,  J.  A. 
Powell,  ti.  V.  Oookell  and  J.  M.  Theobald.  The  subscribers  are  :— J.  Graham, 
22,  Great  St.  Helen's.  EC  ,  gentleman,  315  "  A  "  shares  ;  W.  E.  Stewart,  22, 
Great  St.  Helen's,  E.C  ,  East  India  merchant,  165  "  A  "  shares.  Private  com- 
pany. The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
seven  :  the  first  are  A.  B.  D.  Lang,  J.  A.  Powell,  L.  V.  Cocknll,  J.  M. 
Theobald,  J.  Graham,  F.  English  and  W.  E.  Stewart;  qualification,  10  shares; 
remuneration  as  fixed  by  the  company,  Registered  office,  22,  Great  St. 
Helen's,  E.C. 

North    British    Electric    Welding    Co.,    Ltd.    (133.610).— 

This  oompany  was  registered  on  January  28tn,  with  a  capital  of  £4,000  in  i'l 
shares,  to  carry  on  the  business  of  (users  of  mitals,  electrically  or  otherwise, 
for  welding  or  repairs,  metal  workers,  boiler  makers,  mechanical  and 
eleotrioal  engineers,  &c  ,  and  t->  adopt  an  agreement  with  Li.  8.  Taylor  and 
P.  Hutchinson.  The  subscribers  Iwith  one  share  each)  are :— L.  8.  Taylor, 
610,  Royal  Liver  Building,  Liverpool,  consulting  engineer:  P.  Hutchinson, 
610,  Royal  Liver  Building,  Liverpool,  consulting  engineer.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  five  ;  the 
first  are  L.  8.  Taylor  and  P.  Hutohinson  ;  qualification,  100  share3.  Solicitors  : 
Tyrer,  Kenion,  Tyrer  &  Simpson,  10,  Cook  Street,  Liverpool. 

Bangham    &    Brooke,   Ltd.   (133,557). — This    company  waa 

registered  on  January  26th,  wim  a  capital  of  £3,000  in  £1  Bhares,  to  carry  on  the 
business  of  dpa'ers  in  metal  and  scrap,  ironmasters,  founders,  smelters, 
shippers,  Bhipbreakers,  converters  of  iron  and  steel,  engineers,  electricians, 
suppliers  and  distributors  of  eleccrioity,  &o.,  and  to  adopt  an  agreement 
between  Emma  B.  Bangham  and  E.  H.  Brooke.  The  subscribers  (with  one 
share  each)  are  :—  Mrs.  E.  B.  Bangham,  86,  Bryn  Road,  8wansea  ;  J5.  H. 
Brooke,  Red  House,  Mount  Pleasant,  Swansea,  metal  merchant.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
three  ;  the  first  are  Mrs.  E.  B.  Bangham  and  E.  H.  Brooke  (both  permanent) ; 
qualification.  £50 ;  remuneration  as  lixed  by  the  company.  Solicitor,  E. 
Harris,  3,  Fisher  Street,  Swansea.  Registered  office,  Temple  Buildings, 
Goat  Street,  Swansea. 

Boardman  &  Garstang,  Ltd.  (133,559).— This  company  was 

registered  on  January  26th,  with  a  capital  of  £300,  in  £1  shares,  to  carry  on 
the  business  of  eleotrioians,  electrical  and  mechanical  engineers  and  con- 
tractors, garage  keepers,  suppliers  of  electricity  for  light,  heat,  motive  power 
or  otherwise,  &o.  The  Bubsonbers  are  :— H.  Boardman,  109,  Bold  Street, 
Fleetwood,  eleotrical  engineer,  50  shares;  J.  M.  Gars'ang,  Westwood,  White- 
side Way,  Cleveleys,  eleotrical  engineer,  one  share  ;  H.  S.  Boardman,  109,  Bold 
Street,  Fleetwood,  50  shares.  Private  oompany.  The  number  of  direotors  is 
not  to  be  less  than  two  or  more  than  three;  the  first  are  H.  Boardman  and 
H.  8.  Boardman;  qualification,  £50;  remuneration  as  fixed  by  the  company. 
Solicitors,  H.  J.  Widdows  &  Sod,  Leigh. 

Ebonitis,  Ltd.  (133,083).— This  company  was  regristered  on 
January  31st,  with  a  oapital  of  £10,000  in  £1  shares,  to  carry  on  the  business  of 
manufacturers  of,  and  oontraotors  or  agents  for,  the  supply  of  hard  plastic 
material  suitable  for  making  gramophone  reoords  (particularly  the  compound 
known  as  "  Ebonitis  "),  manufacturers  of  records,  electrical  switches,  and 
other  goods,  &o.  The  subscribers  (with  one  share  each)  are:— J.  E.  Hough, 
WakelHld,  Chatsworth  Road,  West  Norwood,  8.E.,  engineer  ;  W.  F.  Robbins, 
48,  Denman  Roid,  Peckham,  8.E.,  olerk;  T.  Hough,  202,  Upland  Road,  East 
Dulwioh,  8.E.,  engineer.  Private  company.  The  number  of  directors  is  not 
to  be  less  than  thrae  or  more  than  five;  the  subscribers  are  to  appoint  the 
first;  qualification,  100  shares  ;  seoretary  (pro  tern  )  W.  F.  Robbins.  Registered 
office,  5,  Willowbrook  Grove,  Camberwell,  S.E, 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


More    Electric   Vehicles. — lb   is    reported    that  the 

Irol-Johnston  Car  Co.,  Ltd.,  of  Dumfries  and  Paisley,  in  addi- 
i  i  to  bnilding  eleotrio  pleasure  cars,  are  about  to  bring  out  an 
i  itric  delivery  yan  and  lorry  of  20  cwt,  capacity. 


Singapore   Electric  Tramways,  Ltd.— A   memorandum  of 

satisfaction  to  the  extent  of  £33.600  on  various  dates  from  January  loth  to 
Deoember  15th,  1913,  of  debs,  dated  November  30th,  l'Xb,  securing  £*>O,(.0O, 
has  been  filed, 

Crompton  &  Co.,  Ltd.— Particulars  of  £100,000  debs.,  created 
by  resolutions  of  January  30th,  1893.  and  November  23'd.  1*94  and (  secured 
by  trust  deeds  dated  January  26th,  1895  and  November  17th  1913,  tiled (pur- 
suant to  Sec.  93  (3)  of  the  Companies'  (Consolidation)  Act,  190*,  the  whole 
amount  being  now  issued.  Property  charged  :  The  company  s  property,  m- 
oludir*  freehold  works  at  Chelmsford  and  various  patents.  Trustees  :  Ivor 
Bevan, 
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Universal     Radio    Syndicate,    Ltd.    (124,356).  —  Capitol, 

£100,000  in  £1  t hares.  Return  dated  October  15th,  191.').  All  shares  taken  up. 
10s.  per  share  called  up.     £50,000  paid,      Mortgages  and  charges  I  Mil. 

Stolz    Electrophone    Co.     (l!>i:{),    Ltd.— Debentnre  dated 

January  21st,  1911,  to  so -lire  1171  9s.  charged  on  the  company's  undertaking 
and  property,  present  and  (mure,  including  uncalled  capital,  Holder: 
A.  Hyman,  4.  Hca'.li  Drive,  Hampstcad. 

Electrical  Engineering  and  Equipment  Co.  Ltd.  (116,089).— 

Capital,  £10,000  in  £1  shares.  Return  dated  December  31st,  1913;  4,002 
shares  taken  up,  £1,002  paid.    Mortgages  and  charges  :  Nil. 

Fred  Danks,  Ltd.  (122,876).— Capital,  £80,000  in  £1  shares. 

Return  dated  November  14th,  1912  ;  all  Mi  ares  taken  up ;  £80,000  paid.  Mcrt- 
gages  and  charges  :  Nil. 

Ytfrley  Muirnel  Co.,  1.1  (1.— A  memorandum  of  satisfaction  in 
full,  on  October  1st,  1  mted  October  1st,  1913,  securing  £500,  haB 

been  tiled. 

Electro-Mechanical    Ilrake  Co.,   Ltd.— A  memorandum  of 

satisfaction  in  tall,  on  January  19th,  1914,  of  mortgage  and  further  charge 
dated  June  11th,  1903,  ami  May  L9th,  1909,  securing  £5,000,  has  been  tiled. 

Barai  Light  Railway  Co.,  Ltd.  (44,589).— Capital,  £300,000, 

in  £iu  shares,  Uetnrn  Sated  November  1th,  1913.  20,000  shares  taken  up, 
£IOpersb:i  e  called  up,  £200,000 paid.  Mortgages  and  charges  :  £140.0004  per 
oent.  deb.  Btock  and  £1^4,400  4  per  cent,  later  extension  debs.,  part  of 
£125,000  issued  (£600  having  been  redeemed). 

Newman  A:  Co.,  Ltd. — Debenture  dated  January  19th,  1914, 
to  secure  t'iSO,  charged  on  company's  nndertaking  and  property,  present  and 
future.    Holder  :  T.  C.  Hamblett,  Alexandra  Road,  Penn,  Wolverhampton. 

Blackpool  and  Gnrstang  Electric  Liglit  Railway  Co.,  Ltd. 

(62,150'.  -Capital,  £1(1.000  in  £.'  shares.  Return  dated  January  2nd,  1914.  361 
shares  taken  up.  £4  per  share  cailid  up.  £1,707  paid  (including  £323  received 
on  apphcatiou  for  fu.ther  shares,  not  allotted),  leaviag  860  in  arrears.  Mort- 
gages und  charges  :  Nil. 


CITY    NOTES. 


Yorkshire  Electric  Power  Co. 

The  directors,  in  their  report  for  the  year  ending  December  31st, 
1913,  state  that  the  gross  profit  on  the  revenue  account  for  the 
three  years  ending:  December  31st  is  as  follows: — 1911,  £12,672  ; 
1012,  £12,710;  1913,  £22,140.  The  net  profit,  after  payment  of 
mortgage  interest  for  the  same  periods,  is  : — 1911,  £7,784;  1912, 
£7,361  ;  1913,  £15,401.  The  balance  brought  forward  from  1912 
is  £615,  which  gives  a  total  of  £16,046,  and  deducting- the  dividend 
paid  on  the  preference  shares  to  Juiip  30th,  1913,  of  £3,308,  leaves 
a  disposable  balunce  of  £12,738.  The  directors  recommend  that 
this  balance  should  be  dealt  with  as  follows  :- -Dividend  for  the 
half-year  ending-  December  31st,  1913,  at  the  rate  of  6  per  cent,  per 
annum,  on  the  amount  paid  up  on  the  cumulative  preference 
shares,  amounting  to  £3,660  ;  to  general  reserve  fund,  £5,000  ; 
carrying  forward  £4,188.  The  buildings,  plant  and  mains  of  the 
company  have  been  fully  maintained.  Considerable  additions  have 
been  made  to  the  horse-power  of  motors  connected  to  the  com- 
pany's mains,  and  there  has  been  a  more  than  proportionate 
increase  in  the  revenue  during  the  year.  The  generating-  btation 
at  Barugh,  in  which  waste  gases  from  by-product  coke  ovens  are 
used  instead  of  coal,  has  been  at  work  since  October  last  :  it  shows 
a  satisfactory  saving,  and  is  a  valuable  auxiliary  to  Thornhill.  The 
generating  plant,  of  2,000  kw.  capacity,  is  being  supplemented  by 
additional  machinery,  which  will  bring  the  total  capacity  of  the 
station  to  5, ('00  KW.  The  demand  for  the  company's  supply  is 
rapidly  increasing  in  the  Barnsley  coalfield,  as  well  as  in  other 
portions  of  the  company's  area.  Applications  for  the  6  per  cent, 
preference  shares  of  the  company  and  the  5'.  per  cent.  Waste  Heat 
debenture  stock  have  been  continuous  through  the  year.  At  the 
present  date  there  remain  unallotted  £19,775  of  the  preference 
shares,  and  £0,320  of  the  debenture  stock.  In  order  to  consolidate 
the  capital  of  the  company,  the  directors  ask  the  shareholders  to 
approve  the  further  issue  of  £50,000  of  the  0  per  cent,  preference 
shares,  to  be  offered  to  the  holders  of  the  second  mortgages  of  the 
company  in  exchange  for  their  present  holdings,  any  balance  not 
so  taken  up  being  is.-ued  to  the  shareholders  and  others,  and  the 
remaining  second  mortgages  paid  off.  Promises  to  exchange  have 
already  been  received  from  holders  of  over  £15,000  of  these. 


Smith  field  Markets  Electric  Supply  Co.,  Ltd. 

The  directors'  report  for  the  year  1919  states  that  the  gross  profit 
amounts  to  £6,764,  compand  with  £4,005.  and  the  net  profit  to 
£4,2H7,  compared  with  £2,426  last  year.  A  further  sum  of  £400 
has  been  placed  to  the  deb-nture  stock  redemption  fund  (making 
a  total  of  £1,74  I  to  the  credit  of  this  account),  and  £2.500  to  de- 
preciation ace  'unt.  The  available  balance,  including  £954  brought 
in  from  1912,  is  £2,291,  with  which  the  directors  propose  to  pay  a 
dividend  at  the  rate  of  2\  per  cent,  per  annum  on  the  ordinary 
shares,  £1,600,  currying  forward  £791.  The  new  plant  has  been 
running  for  the  greater  part  of  the  year,  but  it  has  not  yet  been 
fully  paid  for  pending  the  proper  fulfilment  of  the  contract 
guarantees.  The  other  plant  has  been  efficiently  maintained,  and 
i- v  to  note  that  a  further  reduction  in  costs  has  been 
effected.  The  cost  of  the  plant  and  machinery  displaced  during 
the  year  has  been  entirely  written  off  from  the  depreciation  fund. 
The  meeting  will  be  held  on  Tu -sd-iy  next. 


Mersey  Railway  Co. 

The  directors  report  that  for  the  year  ended  December  31st,  1913, 
the  train  mileage  run  was  547.784  miles,  as  compared  with  561,494 
for  the  previous  12  months.  The  number  of  passengers  conveyed 
during  the  year  was  13,241,615,  as  against  12,715,311  for  the  pre- 
vious 12  monthp,  exclusive  of  season  ticket  holders.  The  total 
receipts  in  respect  of  railway  working  for  the  year  have  been 
a  1 17,330,  as  compared  with  £  1 12,370  for  the  previous  12  months. 
The  working  expenses,  exclusive  of  the  charges  for  pumping, 
ventilation  and  lifts,  have  been  £57,019,  equal  to  48'88  per  cent,  of 
the  traffic  receipts,  as  against  £68,739,  equal  to  48  10  per  cent,  for 
the  previous  12  months.  These  charges  for  pumping,  ventilation 
and  hydraulic  lifts,  for  the  past  year  amounted  to  £7,26(1.  equal 
to  0  23  per  cent.,  as  compared  with  £7,029,  or  at  the  rate  of  6  29 
per  cent,  for  the  previous  12  months.  Under  the  scheme  of 
arrangement  scheduled  to  the  Mersey  Railway  Act,  l'.lOO,  as 
extended  by  the  Mersey  Railway  Acts,  1906  and  1910,  the  payment 
of  interest  on  the  following  debenture  stocks,  viz: — 1866,  1871, 
1882/3/5  and  B,  is  contingent  on  the  revenue  of  the  company  avail- 
able therefor  in  each  separate  year.  The  auditors  have  certified 
that  the  revenue  available  for  this  purpose  for  the  year  ending 
December  31st,  1913,  amounts  to  £20,202,  as  compared  with 
£18,061,  for  the  previous  12  months,  and  this  amount  is 
accordingly  being  distributed  to  the  debenture  holderp,  as 
follows : — 

Interest  at  4  j er  cent,  on  the  1866  debenture  stock           . .  £4,664 

„           3        „         „           1871               „               ..        ..  3,000 

„            8        „          „            1882/3/5         „                ..  10,800 

,,           12s.  4d.  per  cent,  on  the  "  B"  debenture  stock  1,735 

Balance  carried  forward         2 

The  meeting  will  be  held  next  Tuesday. 


i  Dublin  United  Tramways  Co.,  Ltd. 

The  annual  report  states  that  the  amount  available  for  division 
this  year  is  £88,000.  Ad  interim  dividends  amounting  to  £35,695 
were  paid  last  August,  leaving  £52.445  now  available.  Out  of 
this  it  is  recommenced  that  a  dividend  of  6  per  cent,  (less  income- 
tax)  be  paid  on  the  preference  shares  for  the  half-year  ended 
December  31st,  1913,  and  that  a  final  dividend  at  the  rate  of  5  per 
cent,  per  annum  (lees  tax)  be  paid  on  the  ordinary  shares  for  the 
half-year  ended  December  31st,  1913,  making  with  the  ad  interim 
dividtnd  already  paid  a  dividend  on  the  ordinary  Bhares,  for  the 
year  1913,  at  the  rate  of  6}  per  cent.;  setting  aside 
towards  renewal  of  permanent  way,  and  £3,000  for  renewal  of 
cars.  The  revenue  account  shows  that  the  total  receipts  during 
1913  were  £207,731,  as  against  £318,831  in  1912,  a  reduction  of 
£21,100.  The  expenses  showed  an  increase  of  £2,410.  The 
directors  point  out  that  the  restricted  service  necessitated  by  the 
partial  strike  of  motormen  and  conductors  in  August  last,  and 
the  general  disorganisation  of  business  owing  to  the  labour  dis- 
turbances of  the  last  four  months  of  the  year,  had  a  serious  effect 
on  the  receipts. 


Torquay  Tramways  Co. 

As  evidence  of   the  progress  of  the  undertaking,  the  following 
comparative  statistics  are  given  in  the  annual  report : — 


1913. 

1912. 

1911. 

Gross  revenue 

£33.564 

£28.794 

£22,949 

Traffic  revenue     ... 

32  214 

28,112 

22.635 

Profit         

15,782 

11,755 

8,895 

Passengers    carried 

4,832,68(1 

4,207  619 

3,594,317 

Car-miles 

671,023 

626,478 

494,468 

A  verage  receipts  per 

car- mile... 

11  52d. 

1077d. 

10'99d. 

Ditto  per  passenger 

160d. 

C60d. 

l'51d. 

Cost  of  energy  per 

car-mile... 

l'83d. 

l'97d. 

2'41d. 

Deducting  from  the  profit  of  £15,782,  debenture  interest  at  the 
rate  of  6  per  cent,  on  £118,000,  and  sinking  fund  charges  for  the 
redemption  of  prior  lien  debentures,  there  remains  a  balance  of 
£9,182,  plus  £638  balance  from  1912— £9,820.  £2,500  is  to  be 
voted  to  the  fund  for  reserve  and  renewals,  £116  for  depreciation 
on  furniture,  &c,  and  £126  for  uniforms,  and  a  bonus  to  the  staff 
absorbs  £195.  Adding  £6,000  for  a  5  per  cent,  dividend  on  the 
ordinary  shares  (£120,000),  there  will  remain  £882  to  carry 
forward  to  the  current  year's  accounts.  The  undertaking  has 
prospered  since  the  company  was  able  to  substitute  for  the  surface- 
contact  system  the  overhead  trolley  system.  An  amount  calcu- 
lated roughly  at  £60,000  represents  the  cost  of  material  left 
underground  when  the  surface-contact  system  was  superseded. 


Monterey  Railway  Eijrht  and  Power  Co.— In  con- 
sequence of  conditions  in  Mexico,  the  directors  have  postponed 
payment  of  the  interest  on  the  5  per  cenfc.  first  mortgage  debenture 
stock,  doe  February  2nd,  for  the  present. 

South   London  Electric  Supply  Corporation,  Ltd. 

The  directors  announce  a  dividend  on  the  ordinary  shares  for 
1913  at  the  rate  of  5$  per  cent,  per  annum. 
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Continental.    France,     ^mong   the   hot   oompati 

rcciii i\   formed   In    France  are  the  Etoefdtd    Bleotrlque  de  l'Ent, 

formed  al   Btenaj  (Mensi  I,  with  a  oapital  of  i6, I,  to  establish  a 

j    electric    lighting    i>taticn   neat  that  town;    the  ^,! 
Oharentaise  de  Distribution  Bleotrlcrne  (Paris,  8  Rue  St,  Wnoentde 

Paul),  capital  88, I     and  the  Oompagnie  Q6n6ralc  d«  SeOteun 

Electrifies  Francsis,  oapital  880,000,  to  eetabltah  oentra]  electricity 
■apply  stations  in  the  Allier  and  C6to  d'Oi  Departments. 

The  report  of  the  last  financial  year  of  thii  Hocirtr  del  Exploit 
iitioiis  Eleotriqnes,  of  Pule,  shows  a  net  profit    of  £17,480,  aH 
compared  with  4 18,04 'J  in  the  preceding   12  months;  Al  6,589  is 
distributed    to   the    shareholders   in   the    form   of    a  f>  per  cent, 
dividend,  leaving  a  small  balance  to  be  carried  forward. 

Kissia  The  Gesellsohaft  fttt  Klektrisohe  Beleuchtung  (1886), 
of  St.  Petersburg,  in  increasing  itn  capital  from  £421,660  to 
£627,080,  with  the  object  of  extending  its  central  Htations  in 
Moscow.  St.  Petersburg,  and  Lodz. 

FINLAND.-  The  Swedish  A.K  (;.,  which  company  up  to  the  present 
tii >i ■ '  has  had  an  important  export  business  to  Finland,  at  the  new 
year,  owing  to  the  increased  volume  of  business,  formed  a 
subsidiary  company  at  Ifelsingfors  under  the  name  of  the  "  A1I- 
miinna  Elektriska  Aktiebolawct, in  Finland."  Apart  from  Finland, 
the  company  have  now  subsidiary  companies  of  their  own  in 
Norway.  Denmark,  England  and  Spain. 

Norway. — At  an  extraordinary  general  meeting-  of  the  Norwegian 
Electrochemical  and  Metallurgical  Industry,  A/S,  it  was  unani- 
mously decided  to  increase  the  present  capital,  £333,333,  by  £66  667, 
to  a  total  of  £-100,000.  The  company  carries  on  a  financial  and 
promoting  business  and  there  can  be  no  doubt  that  its  activity 
will  be  considerably  extended,  the  more  so  as  the  oapital  was 
increased  by  £161,000  just  before  Christmas,  1913.  The  new  issue 
has  already  been  taken  up  privately  by  several  banks  and  financiers. 

Stock      Exchange      Notices. — The     Committee     has 

ordered  the  undermentioned  to  be  quoted  in  the  Official  List : — 
Commercial  Cable    Co.— i' I, JIG    additional    sterling  500-year  4   per   oent. 

debenture  stock. 
Mississippi  River   Power  Co.— $14,574,200  additional  first  mortgage   5  per 

oent.  40-vear  gold  bonds,  within  Nos.  Ml  to  13,689  ($1,000),  Dl  to  160,  C.370  to 

5.409  and  0,805  to  12,8158  ($500),  and   CI   to  100,2,103  to  2,197,  2,206  to  3,447 

($100). 
South  London  Kleotrio  Supply  Corporation,  Ltd.— Further  issue  of  £19,950 

D  per  cent,  first  mortgage  debenture  Btock. 

Prospectuses. —  Victoria  Falls  and  Transvaal  Power 
Co.,  Ltd. — The  list  is  to  close  to-day  in  a  sale  of  £650,000 — 5J  per 
cent,  second  mortgage  debentures,  series  B,  at  92  per  cent.  There 
are  issued  £3,000,000—5  per  cent,  first  mortgage  debentures  and 
£1,660,003— 6J  per  cent,  eecond  mortgage  ditto,  also  £2,000,000  in 
preference  Bhares  and  £1,000,000  in  ordinary.  The  proceeds  of  the 
present  issue  will  be  used  for  extensions  now  in  hand,  which 
extensions  are  based  on  notified  requirements  already  received  from 
consumers.  These  extensions  will  bring  up  the  generating  capacity 
to  260,000  H  P.,  which,  when  in  full  operation,  should  increase  the 
profit  to  £60  000  per  month,  on  which  estimate  the  service  of  tte 
second  debentures  will  be  covered  practically  three  times  over. 

Anglo- Argentine  Tramways  Co.,  Ltd. — On  Monday  last  this  com- 
pany offered  for  subscription  an  issue  of  £1,500,000  of  5  per  cent, 
debenture  stock  at  95  per  cent.  The  issue  is  made  to  provide 
further  capital  towards  the  construction  of  the  subways  that  have 
frequently  been  referred  to  in  these  pages,  and  for  the  general 
capital  purposes  of  the  company.  It  was  announced  that  the  list  was 
to  close  on  or  before  Friday  (to-day),  but  as  a  matter  of  fact  the  list 
closed  on  Monday  so  far  as  the  non-shareholding  public  were  con- 
cerned. 

Montana  Power  Co. — There  has  been  offered  for  sale  this  week 
110.000,000  first  and  refunding  mortgage  5  per  cent,  sinking  fund 
gold  bonds  1943,  at  94  per  cent. 

The  City  of  Auckland,  New  Zealand,  has  been  offering  a  4$  per 
cent,  electric  power  additional  loan,  to  the  amount  of  £224,500  in 
debentures  at  £100  each. 

Metropolitan  Railway  Co. — The  directors  recommend 

a  dividend  on  the  ordinary  stock  for  the  past  half-year  at  the  rate  of 
1 2  per  cent,  per  annum,  carrying  forward  £8.200.  A  year  ago  the 
dividend  was  at  the  same  rate.  The  dividend  on  the  surplus  land 
stock  is  at  the  rate  of  21  per  cent,  per  annum. 

South  America. — Although  the  total  receipts  in  1918 
of  the  Socii'te  d'Electricite  de  Rosario  only  slightly  exceed  those 
of  1912,  the  net  profits  show  an  increase  of  £18,000,  notwithstand- 
ing that  the  tramways  have  paid  £11,000  less  for  energy,  and  that 
the  charge  for  private  electricity  supply  has  been  reduced  by 
25  per  cent.  The  demand  for  energy  for  both  lighting  and  power 
purposes  shows  steady  progress,  and  consequently  much  better 
results  are  expected  for  the  current  year. 

Japan. — The  Yokohama  Electric  Co.  reports  a  net 
profit  of  £43,582  for  the  last  half-year.  Of  this  sum  £29.088  is 
being  distributed  to  the  shareholders  in  the  form  of  anil  per 
cent,  dividend  ;  £2,100  is  being  placed  to  legal  reserve,  £4  000  to 
capital  sinking  fund,  £3,000  to  dividend  reserve,  and  £3,330  to 
bonuses,  leaving  a  sum  of  £2,064  to  be  carried  forward. 

National  Boiler  and  General  Insurance  Co,,   Ltd. 

— An  interim  dividend  of  6s.  per  share  is  announced. 

Parsons    Marine  Steam    Turbine    Co.,    Ltd.— An 

interim  dividend  of  6  per  cent,  for  the  half-year  is  announced. 

South  London  Electric  Supply  Corporation.  Ltd.— 

.The  directors  recommend  a  dividend  on  the  ordinary  shares  for 
the  past  year  at  the  rate  of.  5  J  per  cent,  per  annum. 


STOCKS    AND    SHARES. 

Tiirnday  K.Tonli.r. 

Io  And  an  adjet  ti  e  thai  shall  tradition  of  It 

age  markets,  as  co  tl  flight 

tax  the  vocabulary  even  of  a  prof.    lional  piirn.ili-t.      It  in  txji.nd 
the  power  of  the  writer  of  atiofa  humdrum  notes  is  these.      M 
men  in  the  Stock  Exchange  call   it  miraculous,  ami  c<  rtainly  the 
swiftness  of  the  alteration  in  the  financial  situation  it- 
experience  of  all  but  the  most  venerable  member   •  <f  tfi<-  Roue. 

Money   la  offered   freely  on   the  security  <>f  I  ,  p*r 

cent.  Day-to-day  money  can  scarcely  be  lenl  al  per  eenl 
is  no  stopping  the  literally  Immense  volume  of  money  which  is 
flowing  into  all  the  invfstment  markets.  It  ban  but  skirted  the 
purely  speculative  areap,  its  attention  bong  mainly  confined  to 
such  stocks  and  (.hares  as  buyers  and  sellers  are  in  the  habit  of 
paying  for  or  delivering.  Of  courpe,  a  huge  gambling  movement 
has  started  Bide  by  side  with  the  investment  demand,  so  men  are 
dealing  in  their  50  thousand  or  100  thousand  Consols  with  the 
same  freedom  as,  in  the  ordinary  way,  they  would  speculate  in  a 
few  hundred  Kaffirs  or  Rhodesians.  The  only  market  of  the 
House  which  has  not  participated  in  the  revival  is  that  devoted  to 
oil  shares,  where  interest  is  stagnant  and  the  public  cold. 

The  Electricity  Supply  list  received  a  sharp  fillip,  by  the  declara- 
tion of  a  dividtnd  of  12  \  er  cent,  on  St.  James',  comparing  with 
10  per  cent,  for  the  previous  year.  This  set  the  prophets  dis- 
cussing the  chances  of  advances  in  other  directions,  and,  at  the 
same  time,  sent  buyers  flocking  into  the  market.  Mcst  of  the  big 
London  shares  have  risen,  and  the  principal  favourites  are  City 
Ordinary,  where,  of  course,  there  is  a  speculative  account  to  add 
stimulus  to  the  dealings.  The  price  of  the  shares  rose  £1  to  18, 
and  it  is  hoped  that  last  year's  dividend  of  9  per  cent,  will  be 
followed  by  at  least  double  figures.  The  County  dividend  of  6  per 
cent,  is  expected  to  be  advanced  to  7  per  cent.,  and  on  the  strength 
of  this  anticipation  the  ojdinary  shares  rose  I  to  12 J.  Kensingtons 
hardened  to  8,  Metropolitans  to  3 J,  London  Electric  to  l,;-,  while 
St.  .Tames'  at  9£  are  12s.  6d.  higher.  Reference  to  the  list  will 
show  that  other  gains  have  been  secured,  and  the  market  as  a 
whole  is  decidedly  strong.  The  demand  for  Debenture  stccks 
continues  to  be  insatiable,  and  the  quotations  which  are  sent  out 
are  of  chief  interest  to  holders,  because  prospective  buyers  find  that 
they  can  scarcely  get  hold  of  £5,000  stock  in  any  one  company. 
Fresh  developments  are  taking  place  this  week  in  connection 
with  the  coming  Parliamentary  session. 

Crompton  Debenture  again  soared,  the  price  being  4  points 
higher  at  80.  General  Electric  Preference  rose  to  i  above  their 
par  price  of  10.  Other  manufacturing  shares  are  good,  the  rises 
including  Callender's  Ordinary,  Henley's  Preference.  British  Alu- 
minium, and  others.  India-Rubber  shares,  exceptionally,  gave 
way  10s.,  but  this  need  not  worry  proprietors,  because  there  is  little 
doubt  that  if  the  markets  continue  in  their  present  temper,  the 
reaction  will  soon  be  wiped  out.  Rubber  itself  has  again  touched 
2s.  6d.  per  lb.  Babcock  &  Wilcox  spurted  to  64=.  ;  gossip  declares 
that  Mr.  Winston  Churchill  has  an  eye  on  the  Sinking  Fund  for  a 
few  Navy  millions.     Which  is  as  events  may  prove  it  to  be. 

The  Colonial  and  Foreign  list  of  electricity  issues  is  as  strong  as 
the  rest.  The  principal  features  are  rises  in  Mexican  Light  and 
Power  descriptions  ;  the  Common  shares  gained  4,  and  the  Second 
Mortgage  bonds  have  been  in  special  request,  the  present  price  of 
72  being  5£  up  on  the  week,  this  coming  on  top  of  their  7£  points 
recovery  in  the  week  previous.  River  Plate  pre-Ordinary  stocks 
are  better.  Canadian  General  Common  went  up  6 '.  on  the  recovery 
in  all  the  stocks  and  shares  connected  with  the  Dominion.  The 
suspicion  which  recently  overhung  most  things  Canadian  is  in 
full  flight,  and  the  public  are  buying  such  issues  as  freely  as  other 
stocks  and  shares.  Victoria  Falls  Preference  braced  up  to  17s. 
Calcuttas  are  better,  both  as  regards  Ordinary  and  Preference. 

The  Home  Railway  market  reflects  the  alteration  in  the  mind  of 
the  investor.  The  reduction  of  the  Bank  Rate  to  3  per  cent,  last 
Thursday,  with  the  accompanying  lowering  of  deposit  rates  to  1 J 
per  cent.,  quickened  the  pace  at  which  the  tide  of  capital  poured 
into  the  markets.  The  declarations  of  several  good  dividends  cheered 
holders  of  the  ordinary  stocks,  and  the  whole  catalcgue  s-hows  sub- 
stantial rises  as  compared  with  a  week  ago.  The  Undergrounds 
have  shared  in  the  strength.  Districts  particularly  have  been  in 
favour,  but  Metropolitans  advanced,  and  the  Underground  Electric 
Railways  bonds  are  all  better.  To-day  (Tuesday)  a  trifling  setback 
occurred,  though  it  was  insignificant  in  extent. 

One  of  the  features  in  the  Traction  department  has  been  sharp 
rises  in  British  Electric  Traction  stocks,  the  whole  sextet  advancing 
from  1  to  6  points.  Rumour  circulated  the  idea  that  the  company 
is  doing  sufficiently  well  to  pay,  at  any  rate.  6  per  cent,  on  the 
Non-cumulative  Preferred  stock,  which  for  1912  received3  percent. 
Upon  this,  the  price  rose  6  points,  while  the  company  s  S?cond 
Debenture  stock  went  up  3.  The  6  per  cent,  preferred  at  17  is  2 
higher,  and  the  Deferred  at  S  shows  a  rise  of  2i.  London  and 
Suburban  First  Debenture  stock  advanced  5.  London  United  Tram- 
ways Debenture  retained  its  previous  rise  at  66.  In  the  prior- 
charge  stocks  there  are  many  gains.  District  4i  per  cent.  First 
Preference,  for  instance,  putting  on  8  points  at  91.  Metropolitan 
Electric  Tramways  Debenture  rose  4,  and  Central  London  Assented 
stocks  have  again  hardened. 
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The  Anglo-Argentine  Tramways  Company  has  been  offering  — 
at  95— the  balance  of  its  5  per  cent.  Debenture  stock.  For  this 
there  was  a  rush,  and  the  lucky  underwriters,  who  received  1J  per 
cent,  commission,  were  able  to  sell  firm  stock  at  a  premium  before 
the  allotments  were  out.  The  stock  is  certainly  cheap  enough  at 
anything  like  96,  and  will  probably  improve  to  the  neighbourhood 
of  par.  The  company's  Preference  shares  are  -fr,  better  in  both 
cases.  British  Columbia  Electric  Deferred  followed  up  its  12  points 
gain  with  another  rise  of  1J,  and.  Calcutta  Trams  improved 
to5j. 

The  Mexico  Tramways  group  developed  fresh  strength,  last 
week's  big  rises  failing  to  arrest  the  buyers,  who  insisted  upon 
having  stock,  and  who  took  up  the  prices  from  1  to  3  points.  Rio 
bonds  are  better,  the  Seconds  being  lj  higher  at  97;  and  other 
securities  in  the  same  eroup  displayed  robust  strength.  Monterey 
Debenture  was  unaffected  by  postponement  of  the  interest 
payments. 

Whereas,  a  little  while  ago,  new  issues  were  regarded  askance, 
and  the  cry  went  up  that  underwriters  ought  to  make  a  ring  with 
the  purpose  of  boycotting  them,  the  present  conditions  make  Stock 
Exchange  jobbers  not  only  willing,  but  eager,  to  take  fresh  offer- 
ings of  stock.  The  ease  of  the  money  market  is  the  pivot  upon 
which  the  whole  situation  turns.  The  authorities  tell  us  that  this 
may  not  merely  be  maintained,  but  may  be  accentuated  by  another 
fall  in  the  Bank  Rate  ;  so  that  although  a  bull  account  has 
certainly  been  built  up,  even  in  investment  markets,  the  buoyancy 
of  money  is  relied  upon  to  justify  the  buyers  in  holding  their 
stock.  New  issues  have  to  be  advertised  for  a  very  short  time 
before  the  lists  are  closed  in  sound,  cheap  stock.  The  new 
Melbourne  Electric  Debenture  can  be  sold  at  2  J  premium. 

The  Telegraph  rises  of  last  week  make  futher  progress,  and  it 
will  be  seen  that  there  is  a  long  string  of  advances  to  the  credit  of 
this  market.  The  principal  feature  has  been  excited  buying  of 
Anglo-American  Telegraphs,  the  Deferred  stock  swiftly  jumping 
lj|  to  25J,  while  the  Preferred  put  on  2 J.  Direct  United  States 
rose  10s.,  and  other  Anglo-Americans  were  also  good,  the  only 
dulness  in  this  sestion  being  in  American  Telephone  and  Tele- 
graph stocks,  which  were  ottered  from  the  other  side  of  the  water. 
South  American  stocks  and  shares  of  all  kinds  found  ready  buyers, 
and  the  Brazilian  position,  for  some  reason  or  other,  is  declared 
to  have  altered  for  the  better,  just  as  the  Mexican  situation,  which 
to  the  ordinary  man  might  appear  to  be  much  the  same  as  it  was 
a  month  ago,  no  longer  troubles  the  sleep  of  either  speculator  or 
investor. 

The  Eastern  group  improved  with  the  rest ;  Indo-Europeans, 
Western  Telegraphs,  West  India  and  Panama  are  all  better.  The 
Trust  group  is  also  firm,  with  Globe  Preference  i  up  at  12 J. 
There  has  been  substantial  buying  of  Marconis,  which  took  the 
price  to  4^,  from  which  it  sagged  slightly  as  profit-takers  came 
in  to  sell.  Marconi  Marines  have  been  in  demand  at  35s.,  upon 
anticipation  that  last  year's  dividend  of  10  per  cent,  will  be 
improved  upon  when  the  accounts  for  the  current  year  are  pub- 
lished. The  markets  all  round  are  good  ;  the  important  City 
failure  at  the  beginning  of  the  week  had  little  effect,  and  in  the 
price-lists  overleaf  it  may  be  noticed  that  there  are  some  140  rises 
to  about  half-a-dozen  falls. 


MARKET     QUOTATIONS. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Month 

Receipts  for 

Route 

Locality, 

ended 

the 

Total  to  date, 

miles 

(4  wks.) 

month. 

1  J 

open. 

£ 

£ 

£ 

£ 

a 

Bath 

Jan.  28 

2,671 

-   229 

4 

2,671 

... 

229 

Blackpool-Fleetw'd 

„    81 

1.V08 

+      28 

4 

1,203 

+ 

28 

8 

Brintol 

„    30 

28.8W1 

+  1,568 

5 

31,190    + 

679 

80-5      .. 

Brit.  Elec.Trac.Co. 

,.    23 

198,182 

+    729 

429-8 

1 -■•;- 

Chatham  and  Dist. 

„    29 

8,200 

—    898 

4 

8,206   — 

893 

14-98 

Cork 

„    29 

1,176 

—    100 

4 

1,778 

100 

M-H9 

Dublin 

„    B0 

20,150 

—1,980 

B 

81,848    - 

2,167 

54-25 

Hastings 

„    28 

2.F.85 

—    300 

l 

2,f85    — 

300     19-8 

Lancashire  United 

„    28 

6,058 

+    766 

4 

6,058  1 + 

7t5  |  42 

R 

Llandudno-Col.  Bay 

„    28 

601 

+        3 

8 

1,168  1— 

7 

<;-5 

London  United 

,.    80 

20,768 

—    490 

r, 

22,244  |— 

670 

Tyneside 

„    81 

1,782 

+      72 

4 

1,782 

+ 

72 

11 

Anglo-Argentine    . . 

„    28 

127,<U 

4-8,741 

4 

227,911 

+ 

8,741 

Auckland 

,.    IB 

25,633 

+  8,980 

28 

186,888 

— 

3,874 

25-42 

1*81 

Brisbane 

Nov. 

a7,05S 

t  2,743 

287,071 

+  58,660 

Calcutta 

Jan.lll 

18,228 

+     674 

B 

f 

677 

Kalgoorlie,  W.A.  . . 

Dec. 

2,907 

62 

34,510 

20-5 

Madras 

.Ian.  81 

3,876 

+     3!H 

4 

8,876 

+ 

884 

15-25 

Montevideo 

Jan. 

88,256 

+     196 

18 

102,095 

- 

72 

Cen.  London  Rly. 

Jan.  81 

21,108 

-1,857 

6 

26,347 

_ 

1,718 

6-78 

•4 

City  A  8.  Lon.  Kly. 

„    81 

11,676 

-    856 

6 

14,682 

— 

VI 8 

7-26 

Dublin-I,ucan  Rly. 

„    80 

467 

-      38 

4 

467 

— 

88 

7 

L'pool  Overh'd  Rly. 

Pi  b.    1 

6,695 

+     2>-7 

6 

8,408 

+ 

820 

6-« 

London  Elec.  Ry.  Co. 

Jan.  81 

69,005 

-1,015 

74,190 

- 

670 

21-25 

Mersey  Railway 

„    81 

9,043 

+       r8 

6 

11,329 

t 

10 

4-5 

Metropolitan  Rly. 

,.    24 

78,1  0 

+  6,2  0 

4 

73,ro 

+ 

8,200 

•29-25 

B'S 

Met.  District  Rly. 

.,     81 

52,608 

-    892 

5 

66,949 

716 

26 

It  should  be  remembered,  in  making  nee  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  oiroumstanoes. 


Wednesday,  February  4th. 


CHEMICALS,  4c. 

Latest 
Prioe. 

Fortnight's 
(no.  or  Deo. 

a  Arid,  Hydroeblorio 

per  owt. 

6/- 

„ 

22/- 

per  lb. 

8d. 

per  cwt, 

6/6 

42/- 

a  Ammonia,  Muriate  (large  crystal)  per  too 

£8010 

H 

£6  5 

a  Bisulphide  of  Carbon 

„ 

£18 

£17  10 

£22  10 

£30  10 

£1  inc. 

a      „      White  Sugar 

„ 

£28 

£82 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  oaske 

per  lb. 

Bfjd. 

a  Potash,  Cauetio  (88/90  %) 

per  ton 

£22  10 

per  lb. 

Bid. 

do, 

a  Potassium,  Cyanide  (98/100  %) . . 

„ 

7jd. 

(for  mining  purposes  only) 

per  cwt, 

82/- 

7/-  inc. 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

„ 

£8  10 

n        „        Recovered 

£6  10 

a        H        Lump 

„ 

£6 

a  Soda,  Caustic  (white  70/72  %)    . . 

„ 

£10  6 

per  lb. 

Bid. 

a  Sodium  Bichromate,  caBks        .. 

per  ton 

£8  0 

per  lb, 

8d, 

•• 

METALS,  <to. 

b  Aluminium  Ingots,  in  ton  lota  . . 

per  ton 

i'86 

£4  dec. 

b           „           Wire,  in  ton   lots  1 
(1  tol4  8.W.G.)f 

,. 

£112 

£4  13  4  dec. 

6           „           Sheet,  in  ton  lots   . . 

£112 

0  Babbitt's  metal  ingots     . .        . . 

£60  to  £221 

c  Brass  (rolled  metal  2"  to  12"  basis) 
C      H      Tube  (brazed)          ..         .. 

per  lb> 

7id. 

}d. inc. 

„ 

98d. 

Id.  inc. 
|d. inc. 

c      „         „     (solid  drawn)           . . 

„ 

KJd. 

7«d. 

4d.  inc. 

c  Copper  Tubes  (brazed)     ..        .. 

lOJd. 

c       1,          ,,      (solid  drawn)      . . 

„ 

10*d. 

g        „       Bars  (best  selected) 

per  ton 

£83 

£2  ino. 

£88 

£2  inc. 

£83 

£2  inc. 

d        „       (Electrolytlo)  Bars 

„ 

£68  10 

£2  inc. 

d       „                  „            Sheets 

£86  10 

£2  inc. 

d                        „           Rods 

£74 

£2  inc. 

rf       „                  „            H.C.  Wire 

per  lb, 

83d. 

4/6 

4/- 

a  German  Silver  Wire 

1/10 

7/- 

A  India-rubber,  Para  fine  ..        .. 

B/lt 

4d. inc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

61,5 

84d.  inc. 

„    Wire,  galv.  No.  8,  P.O.  qual, 

£14 

£20  10 

m  Manganin  Wire  No.  28  ..        .. 

per  lb. 

6/6 

per  bot, 

£7  10 

e  Mioa  (in  original  oases)  small  . . 

per  lb. 

6d.  to  8s, 

c     „                             ,      medium 

8/6  to  8/- 

e     ,.              ■•           „      large  .. 

M 

7/6  to  11/- 

o  Nickel,  sheet,  wire,  &c 

„ 

8/6  to  4/6  nom 

p  Phosphor  Bronze,  plain  eastings 
p         „           „    rolled  bars  A  rods 

1/1  to  1/34 

1/0J  to  1/2 

„ 

p         „            „  rolled  strip  A  sheet 

„ 

1/24  to  1/64 

.. 

per  or, 

185/. 

d  Siliolum  Bronze  Wire 

per  lb. 

10gd. 

id.  inc. 

r  Steel,  Magnet,  in  bars      ..        .. 

per  ton 

£66 

j- Tin,  Block  (English) 

£188  to  £189 

£14  inc. 

a    .,     Wire,  Nos,  1  to  18    .. 

per  lb. 

2/5 

p  White  Anti-frlotion  Metals 

per  ton 

£44  to  £194 

k  Zino,  8b '  t  (Vlellle  Montague  bnd.) 

In 

£25  12  6 

Quotations  supplied  by— 


a  8.  Boor  A  Co. 

b  The  British  Alumlnlnm  Co.,  Ltd, 
c  Thos.  Bolton  A  Bons,  Ltd, 
d  Frederick  Smith  A  Co, 
e  F.  Wiggins  A  BonB. 
/India-Rubber,  Gotta-Peroha   and 
Telegraph  Works  Co.,  Ltd, 

JJameB  A  Bbakspeare, 
Edward  Till  A  Oo, 


/  Boiling  A  Lowe, 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  A  Nephew,  Ltd, 

m  W.  T.  Glover  A  Co.,  Ltd, 

a  P.  Ormitton  A  Sons 

o  Johnson,  Matthey  A  Oo.,  Ltd 

r  W.  1\  Dennis  A  Oo, 


Blackpool  and  Fleetwood  Tramroad  Co. — According 

to  the  Financier,  the  directors  have  declared  a  dividend  of  4J  per 
cent,  and  2  per  cent,  bonus  for  the  year,  in  addition  to  the  interim 
dividend  of  2  per  cent,  already  paid.  This  makes  a  total  dividend 
of  8£  per  cent.  C  5,000  has  been  placed  to  depreciation  reserve,  and 
£2,500  to  the  general  reserve. 

City  of  Buenos  Ayres  Tramways  Co.  (11)04),  Ltd. — 

The  directors  recommend  a  balance  dividend  of  Is.  3d.  per  share, 
making  5  per  cent,  per  annum,  for  the  year  to  December  31st. 
£5,000  is  to  be  transferred  to  general  amortigat'oi  fund. 

Walter  Scott,    Ltd.- An   inte-im  dlvichid    on    the 

ordinary  shares  at  the  rate  of  5  per  cent  p?  ann-i  o  (or  the  half- 
year  ended  December  last  is  ann-runc^i 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.- HOME. 


Bath  Trami,  Prof.  Ord.   . . 

Do.    6  %  Pref 

Do.    44  %  Deb 

80.  Tine,  6  %  Pref. 


Do. 
Do. 
Do. 
Do. 


Deferred 

Do.  6  %  Cum.  Pr'f. 

7  %  Non-Cum.  Pr'f. 

6  %  Perp.  Deb.     . . 

4J  %  2nd  Deb. 


Do. 


Do. 
Do. 


Central  London  Railway,  Ord. .. 
Do.    Gtd.  Assented 

Pref 

(ltd.  Assented 

Def 

(ltd.  Assented 

4%  Deb 

City  &  S.  London,  5%  Pref.,  1991 
Do.        Do.         1896      .. 
Do.        Do.         1901 
Do.        Do.         1903      .. 

Do.    4  %  Deb 

Hastings  Trains,  6  %  Pref. 

Do.    44  %  Deb 

Iale  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb,    . . 
London  and  Suburban,  Ord. 
Do.  Do.    5  %  Cum.  Pref. 

Do.  Do.    45  %  1st  Deb.  . . 


Stnrk 

Share. 

for 

, 

1912. 

1918. 

1 

Nil 

I 

r. 

f> 

100 

'' 

44 

100 

100 

100 

8 

6 

100 

8 

100 

5 

6 

100 

44 

44 

100 

a 

8 

100 

4 

100 

4 

4 

100 

4 

100 

y 

100 

4 

100 

4 

4 

100 

5 

e 

100 

6 

b 

100 

5 

5 

100 

5 

5 

100 

4 

4 

1 

6 

tit 

100 

44 

44 

6 

a* 

3 

100 

4 

4 

100 

1 
1 

5 

5 

5t 

100 

44 

44 

Quotation! 
Feb.  Bid. 


70  —  7r> 


it; 


i 


7-9 

98  —  96 

68  —  til 
83  —  96 
7!)  —  82 

69  —  64 


si 


B6 


70  —  7R 

hi  —  hi; 

60  —  65 


88 


8G 


67  —  99 

96  —  98 

!I6  —  98 

95  —  97 

93  —  95 


88 


90 


4-     S 

66  —  71 
2—24 
71  —  76 

81  —  83 

77  —  82 


Rise 

Present 

+  or 

Field 

Fall 

P.O. 

£  s.  d. 

Nil 

6  18    1 

6    0    0 

1  2 

♦  2J 

H   1 

6    r,    (i 

4  6 

1  18     1 

+  1 

5     1     0 

+  3 

6    '.1    9 
1  1:1    9 

+  1 

4  13    0 
6    0    8 
4  13    0 
8    17 

J  2 

4  11  a 

+  2 

4  0  10 

6    2    0 
6    2    0 
6    3     1 
6    5    0 

4  9    0 
8    0    0 
6    6    9 
6    0    0 

5  5    3 

+1 

6    0    6 

-»f>n 

6  13    4 

+  5 

5    9    9 

London  Elec.  Railways,  4  %  Deb. 

I'rams,  4  %  Deb. 

Metropolitan  Railway  Consol.  . . 

Do.    Surplus  Lands 

Do.    8*  %  Deb 

Do.    8)  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  Distriot  Ord. 

Do.    6  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien 

Do.    44  %  First  Pref 

Do.    3j  %  Gtd 

Metro.  I'llec.  Trams,  44  %  Deb. 

Do.    6  %  Deb 

Potterioe,  Ord 

Do.    6  %  Prof 

Do.    4J  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Dob 

Underground  Elec.  Railways  .. 

Do.    "A"  .. 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.     6  %  Inonme 
Yorkshire  (West  Riding).  Ord. . . 

Do.     6  %  Pref 

Do.    44%Deb 


Stock 

Dividend* 

Share. 

for 

« 

1912. 

1918, 

100 

4 

1 

100 

4 

4 

100 

IB 

Ul 

100 

aI 

24| 

100 

84 

:i4 

1(H) 

34 

8} 

100 

Hi 

84 

100 

Nil 

100 

6 

8 

100 

4 

4 

100 

4 

4 

100 
100 

a 

£ 

100 

44 

44 

100 

1 

6 
84 

5 

1 

6 

5 

100 

44 

3 

1 

6 

100 

4 

4 

10 

1/- 

100 

6 

«' 

100 

44 

44 

100 

6 

6 

5 

Nil 

6 

3 

4 

100 

44 

44 

Closing 


89  —  91 
61  -  88 
l"i—  1*1 
61  -  N 
86  —  88 


81 


Ml  —  88 
B8  —  B34 
188  —141 

98  —  96 

94  —  96 

90  —  92 
75  —  77 
84-88 
88  —  91 

8-     4 

8?"=  87*' 
6-     i 

66  —  70 
3J-  8i 
if-      rl 

116  -118 

99  -101 
95J—  964 


Rlan    Pretnnt 

Fall  I      . 


t    i 


fl| 


£  i.  d. 

1     7  11 

S  17    - 

4     9     1 

4nV 

4     5     I 

1     1    B 

4  17  10 

4  11     1 

5    2    2 

6  10    0 

7    8    8 

6    8    6 

8    0    0 

6  14    4 

Nil 

Nil 

6    1    7 

4    9    0 

6     14 

Nil 

4  1|:! 

6    6    0 

\ 
ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    44  %  Deb 

•  Do.    6  %  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  S.  &  Trams,  Pref, 

Do.    4J%  Deb 

Do.    5  %  2nd  Deb 

Brazilian  Traction,  Light  and  I 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44%  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5  %  Pref. 

Do.    44  %  1st  Mort.  Deb. 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4}  %  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  EJlectric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt., 5  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Elec.  Trams   .. 

Do.    5%  A  Deb 

Do.    6%BDeb 


5 

p* 

64 

5 

bi 

b4 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

5 

10 

6 

6 

100 

44 

44 

100 

6 

5 

$100 

6 

6t 

5 

8 

8 

5 

5 

5 

100 

44 

U 

100 

8 

8+ 

100 

6 

6 

100 

5 

5 

40 

44 

44 

100 

44 

44 

100 

4+ 

| 

5 

7A 

5 

5 

5 

100 

44 

44 

1 

b 

5 

5 

5+ 

5 

100 

4 

4 

100 

6 

5 

$1000 

5 

6 

1 

Nil 

100 

5 

5 

100 

3 

43-  5* 

+  A 

6    7    5 

4|-  4| 

+  A 

5  19    0 

914—  934 

+  1 

4    5    7 

9*4-  984 

+  24 

4  11    5 

964—  984 

-4 

5     1     6 

103  —106 

+  1 

4  14    8 

lOJ—  114  xd 

6    4    4 

94  —  96 

+  4 

4  13    9 

98  —100 

+  1 

5    0    0 

92J-  944 

+  2 

6    7    0 

78-    8J 

4  18    6 

H-    6| 

4  13    0 

97  —100 

4  10    0 

119  -123 

+  14 

6  10    2 

106  —  11C  xd 

+  3 

5    9     I 

1024-1(54 

+  4 

4  14    9 

98  —101 

4    9    1 

94  —  98 

4  12    0 

9SS—  96) 

+  4 

4    8    1 

6  —    64 

5  i5    5 

5  —    5J 

+  1V 

4  15    3 

96  —  1.9 

4  11    0 

1-      I 

6  13    4 

5fB—    6}a 

4    0    0 

91  —  96 

4    3    4 

89  —  93 

5    7    8 

934—  974 

5    2    6 

0  -    A 

Nil 

85  —  90 

6  11    1 

10  —  20 

Nil 

La  Plata  Elec.  Trams,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5  %  Deb 

Madras  Elec.  Tr.,6%  Cum. Pref. 
Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Hlys.  &  Lt.,  Ord.      .. 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb.   I    . . 
Rio  de  Janeiro  Trams,  1st  Mort.  I 
6  %  Bonds  J 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  I 
5  %  1st  Deb. J 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5  °/p  Deb. 
Un.  Elec.  Trams  Monte  Video  .. 

Do.    6  %  Pref 

Do.    6%  1st  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb. 


1 

1 

4?d. 

6 

1 

6 

6+ 

1 

6 

6 

100 

6 

5 

6 

6 

6 

100 

6 

5 

100 

5 

5 

$1000 

5 

6 

$100 

7 

7 

5 

6 

100 

fi 

6 

6 

10 

10+ 

6 

H 

6 

100 

1 

6 

54 

6 

5 

« 

6 

100 

44 

44 

5 

6 

100 

5 

5 

$500 

6 

5 

1P0 

5 

6 

100 

5 

5 

5 

7 

7 

6 

e 

6 

100 

5 

5 

100 

44 

44 

984- 


llil  - 

96  - 

mo  - 

87  - 
98  - 
44- 
4J- 

91  - 


-   4 

- 1 

-18 

1$ 

-    5i 

-103 

+  2 

-  82 

-1004 

42 

-  79 

48 

-  90 

+  2 

-  89 

-14 

-    5g 

+  A 

-    5 

4-  i 

954 

-   18 

-   54 

-  97 

+  4 

103 

+  4 

■  98 

+  14 

-103 

42 

-  91 

100  xd 

+  24 

5 

+  i 

H 

97 

97 

6    0 

4  7 
6    1 

5  4 
5  14 
4  17 
6 


0 
0 

4  19    6 

5  ii    1 

6  14  10 
8  18  0 
6    0    0 

5  4  6 
4    0  0 

6  9  1 
4  12  9 

4  17    0 


6  10  1 
5    0  0 

7  0  0 

5  14  3 

6  3  0 
4  12  9 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.- HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6  %  Pref. . . 

Do.    44  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord 

Do.    7  %  Cum.  Pref.     . . 
Central   Electrio  Supply,  4  % 
Guar.  Deb. 
Charing  Cross,  West  End  &  Cit 

Do.    44  %  Cum.  Pref.  . . 

Do,    "  City     Undertaking 
44  %  Cum.  Pref, 

Do.    Do.    4  %  Deb.      . . 
Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord. 

Do.    6  %  Cum.  Pref.    . . 

Do.    6%  Deb 

Do.    4)  %  Second  Deb. 
County  of  London,  Ord,  .. 

Do.    6%  Pref 

Do.    44  %  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Old. 

Do.    6%  Cum.  Pref.    .. 

Do.    6  % -Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb 
Folkestone 

Do.    6%  Cum.  Pref.    .. 

Do.    44%  First  Dob.    .. 


Stock 
6 
5 


100 

6 

Stock 

10 

10 

Stock 

100 

10 

10 

Stock 

Stook 

£3 


100 
6 
6 

100 


9—10 

8|-    9| 
10  —  104 

93  —  96 
9i-    9j 

88-    9J 


4J-  5 
4i-  4J 
4  -     44 

904-  924 
5-6J 

97  -  100 

174-  i« 

18]  -  14  g 

116  -  120 
93  -  102 
12}-  12J 
11;  -    12} 

lOlj-lOM 
99      102" 

i-  g 
14-  n 

83  -  86 

a~  b 

4|-     41 
89  —  91 


6    0    0 

4-   | 

4  13    6 

5  14    3 

4  13    9 

+  8 

5    4    0 

+  8 

3  16    9    | 

.. 

4    6    0 

6    0    0 

+  4 

4  14    9 

4-  i 

5    0    0 

+  4 

4    6    6 

+  t 

4  11    0 

4-  2 

4  10    0 

r    1 

4  17    3 

4     4 

4    4     3    j 

4    3    4 

41 

4    8    1 

4-   8 

4  14     1 

+  i 

4  18    0 

4    7    0 

4-1 

4    8    1 

Nil 

•• 

7    6    5 

42 

5  '4    8 

+  A 

6    0    0 

5    2    7 

42 

4  19    0 

Hove 

Kensington  &  Knightsbridge,  Ord 

Do     4  %  Deb 

Kent  Elec.  Power,  44  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.  4  %  First  Mort.  Deb.  . . 
Metropolitan  

Do.    4*%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    34%  Mort  Deb 

North  Metropolitan  Power  Sup- ) 

ply,  6  %  Mortgages  (Red.) J 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    34  %  Deb 

South  London,  Ord 

Do.  5  %  First  Mort.  Deb.  . . 
Sooth  Metropolitan,  7  %  Pref.  . . 

Do.  4i  %  First  Deb.  Stock  . . 
Urban,  Ord.  

Do.    5  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  .. 
Westminster,  Ord 

Do.    44%  Cum  Pref 


5 

Stock 
Stock 


Stock 

Stock 

100 

10 


83-  Pi 
73-     4 

Si  -  91  xd 

76  —  to 
13-  13 
5g—    6|j 

£0  —  93 
88—  4J 
4|-      43 

97  -  100 

61  -    M 

100  -103 

9|-  104 
6-64 
9i-  9| 
«8-     7J 

82  -  80 
34-      »4 

93      101 

93-96 
I-       5 

2i-     3 

88  -  S9 
t  _     u 

6A-  V* 


-  * 


+  I 


-  i 


4  17 
4  17 


4  17 

4  14 
4  10 
4    :; 


5  14 

6  7 


4  19 
4  1J 


*  Unless  otherwise  stated,  all  shares  are  fully  paid.        t  Interim  Dividend.        t  3s.  Cash  ana  2%  in  Funded  Certs. 
Continued   en    nexf    part  a. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Cmiinmd.) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Stock 

Share. 

tor 

E 

6 

fit 

6 

HA 

fit 

6 

6 

E 

100 

6 

6 

$00 

7 

8 

$100 

1 

7 

6 

7 

100 

E 

s 

100 

6 

6 

100 

E 

S 

£600 

5 

S 

10/- 

Nil 

1 

6 

6t 

$500 

S 

6 

6 

Nil 

100 

fi 

S 

S 

6 

$100 

4 

41 

$100 

7 

7 

E 

ft 

100 

6 

E 

Closing 
Quotations 
Feb.  8rd. 


Rise 

Present 

+  or 

Yield 

Fall 

p.o. 

ft  11    7 

-    * 

S    6    3 

+ft 

4  15    fi 

B    8    8 

4  6} 

6  15     7 

+  2 

r.  11     1 

7  13    0 

E    7    6 

6  14     1 

B    6    5 

+  14 

B    2    0 

Nil 

11    B    8 

4  16    2 

4  18    0 

+  2 

6  15    2 

+  4 

+  1 

7  15    7 

+  3 

5  1ft    0 

+  f* 

6  15    2 

1 

Stock 

or 
Share. 

Dividends 
for 

100 

1912. 

5 

1913. 
E 

$100 

9 

lOt 

$500 

6a 

la 

Stock 
Do. 
Do. 

10 
6 
6 

6 
6 

100 

4J 

44 

$100 
$500 
Stock 
Do. 

& 

6 
44 
44 

6t 
5 

100 

S 

5 

1 

6 

6 

100 

6 

6 

Closing 
Quotations 
Feb.  3rd. 


Rise 
+  or 
Fall 


Present 
Yield 
p.o. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6  %  Pref , 

Calgary  Power.  1st  Mort.  Bds.  .. 
Canadian  G«n.  El.  Com 

Do.    7%  Pref , 

Cordoba  Lt.,  Powi  r  and  T.,  Ord 

Do.    B  %  Deb 

Elec.  Lt.  and  P.  of  Coobabaroba, 

6  %  Bonds 

Eleo.  Supply  Victoria,  6  %  1st 

Mort.  Deb. 

Eleo.    Dev.    Ontario,    6   %    1st 

Mort.  Bonds 

Katgoorlie  Eleo.  P.  and  L.,  Ord 

Do.    6  %  Pref 

Kaministiquia  Power,  B  %  G,  Bs 
Madras,  Ord. 

Melbourne,  6  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  1st  M.  Bds, 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref.     . . 

Do.    B  %  1st  Mort.  Gold  Bds 

Do.    B  %  2nd  Mort.  Bonds    . . 


54-  fi 
78-  8 
5  -  fi* 
89*—  91} 
114"  118 
121  —126 
V«-      g 

90  —  93 

674  "  «94 

91  —  94 
96  -  98 

ft-      ft 

102  —104 

it-   lj 

101  -104 
70  -  74 


51 


M 


86  -  90 
f>4  -  87 
70  —  71 


Monterey  Rly.,  Light  &  Power, ) 

B  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal,  j 

S%  1st  Mort.  Bonds  j 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6  %  Deb.  Stock 
Roy.  Elec.  Co.,  Montreal,  4J  %  I 
1st  Mort.  Deb.  j 
Sbawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    4}  %  Per.  Deb 

Toronto  Power,  4}  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  1 
1st  Mort.  Deb. , 
Victoria  FallB  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  ] 
1st  Mort.  6  %  Gold  j 


61  —  69 
320  -225xd 
10  —  20 


102  —104 
139  —144 
1044-106} 
97  -100 
95  —  H8 

87  —  89 

H-      i 

108  — 10B 


a.  d, 

'.l    1 


14    » 

10  (I 

11  10 


17    2 
14    8 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6   %  Pref 

Babcook  &  Wiloox 

Do.     Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Fref.  

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  \Vc6tinghou8e,  Pref. 

Do.    Dob 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.     5  %  Prior  Lien  Deb. 

Lo     44  %Deb 

Do.    44  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

6 

8 

1 

16 

I4t 

1 

ft 

6 

1 

1 

8 

6 

100 

6 

6 

100 

6 

ft 

6 

10 

8t 

ft 

6 

fi 

100 

44 

t\ 

100 

*4 

2 

Nil 

100 

4 

i 

100 

6 

6 

1 

2 

Nil 

100 

6 

6* 

100 

3 

*\ 

100 

6 

IE 

fit 

fi 

B 

6 

100 

44 

44 

1 

20 

22^ 

100 

44 

4? 

Bj- 

IrV 


8J- 

H- 

1C0  - 

92  - 


•    3J 

■  1A 

■  lfi 

■  H 

-  97 

-  88  xtl 

'    9I 

-  '§xd 
103 


-  71 
-105 
-3/- 


103  — K6xd 


1 
8  12     4 

7    7    8 

+  35 

4  18    6 

4    8    6 

+A 

6    8    0 

6    3    0 

41 

6  13    8 

+  4 

S    6    8 

+  j 

4  14     1 

4-1 

4    7    3 

4  14    9 

+  A 

Nil 

4-1 

B  12    8 

6  14     6 

Nil 

Nil 

Nil 

6    0    6 

10    9    4 

16  13    4 

+-    i 

6    5    0 

4  17    9 

4  10    0 

+    * 

41 

4     5     1 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid     . .        . . 

Do.    4  %  Deb 

Do.    6%  Second  Deb.  .. 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord. 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T,      .. 

Do.    Pref 

Telegraph  Construction  .. 

Do.    Deb 

WiUans   &   Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref. 


100 

6 

6 

1 

Nil 

1 

6 

fi 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

6 

S 

1 

fi 

1 

7 

7 

10 

7 

7 

100 

ft 

6 

10 

6 

6 

100 

4 

4 

6 

15 

104 

5 

44 

44 

100 

4* 

4} 

10 

74 

74 

10 

fi 

S 

12 

20 

64 

100 

4 

4 

100 

4 

4 

100 

79  —  81 

+  4 

ft  $> 

1-    l\ 

68  —  62 

+  4 

63  —  68 

A —      tJ 

+A 

lj—  IgTjXd 
61-    7i 

92  —  94 

91-  103 

+    T 

88  —  93 

13J—  14 

4J3-     6  A 

+  A 

00  —  1C2 

K4-  U4 

-4 

9  —    9J 

38  —  40 

4-i 

96  —  98 

65  —  69 

51  —  56 

7    2  2 

Nil 
Nil 

6  9  1 

7  7  1 
7  6  6 
6  15  7 
9  13  2 
ft  6  E 
6  IB  8 
4  6  0 
B  7  1 
4  9  0 
4  8  8 
6  10  S 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.     Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    B    %  I 
Mort.  Deb.  I 

Chili  Telephone 

Commercial  Cable,  Stlg.  4  %  Deb. 
Cuba  Telegraph 

Do.     10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cabla 
Direct    W.  India  Cable,  4*  %  I 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo  European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

44 

Stock 

6 

6 

$10) 

fi 

8 

$lf00 

4 

4 

Stock 

8 

8 

Do. 

6 

ft 

Do. 

30/- 

100 

B 

6 

6 

8 

Stock 

4 

4 

10 

ft 

fit 

10 

10 

10 

6 

4 

4 

E 

10 

10 

4 

4t 

100 

44 

14 

Stock 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

fi 

6t 

10 

6 

ft 

10 

20 

Bt 

26 

13 

Bt 

$100 

6 

6 

$100 

4 

4 

181  —134 
78  —  80 
SB  —  97 
124-  18 
93  —  95  xd 
Hi-  Hi 
124-  18 
Ml*-  884 
68-60 
81  —  87 
67  -  71 


8  13    4 

S    4    0 

-8 

6    6    0 

—1 

4     7    0 

43 

4    8    3 

4  25 

ft    9  10 

+  13 

5  18    3 

4  15    2 

a 

6    5    0 

4  17    0 

j 

8    8    1 

fi  19    fi 

+  i 

5    0    0 

+  i 

6    9    0 

+  4 

6    8    6 

4  10  10 

4-8 

E    4    6 

42 

4    7    6 

4     2     4 

4-   } 

B    7    8 

41 

4     4     4 

6    2    2 

+   J 

4  12    4 

5  19    5 

•  1 

ft    8    4 

ft  IB    0 

6  12    8 

Marconi's  Wireless  Telegraph  . . 

Do.    7%  Cum.  Partio.  Pref.  .. 
Monte  Video  Telephone,  Ord.  .. 

Do.     6%  Pref 

New  York  Telep.,  41%  Gen.  Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  I 
Guar.  Debs.  J 

Reuter's         

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  I 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  America 

Do.     4   %    Debs.,    1  to  1,800 1 

guar,  by  Braz.  Sub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6  %  Debs.    ..        ,. 
Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

« 

6 

1 

fi 

E 

100 

«4 

44 

1 

10 

1IH 

1 

fi 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

lOt 

Cert. 

c 

6 

Stock 

44 

44 

B 

8 

6t 

B 

fi 

E 

24- 

24 

100 

4 

4 

10 

'« 

u 

10 

6 

10 

fi 

ft 

100 

B 

fi 

10 

7t 

7 

Stock 

4 

4 

$101.0 

44 

44 

+A 

4-ft 


a 


*  j 


4-1 

+A 


4  18  ft 

4  17  2 

6  17  2 

6  18  4 

4     B  11 

ft    0  0 

4  16  0 

4  10  0 

4    0  0 

10    0  0 

4  16  3 


B  10 
4  9 
4    B 

4     1 


6  17 
ft  6 
6    1 


0 
8 

4    2    8 
2  11  10 


*  Unless  otherwise  stated  all  shares  are  fully  paid.  ♦  Interim  dividend. 

Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914 


a  Paid  in  deferred  interest  warrants, 


Central  Suspension   Lighting. — In  connection  with 

the  Road  Board's  recent  pronouncement  in  favour  of  central  sus- 
pension lighting;,  and  pending  alio  the  settlement  of  the  compul- 
sory powers  which  are  being  sought  to  attach  fixtures  to  frontagers' 
buildings,  the  London  Electric  Fiem,  of  Croydon,  point  out 
that  existing  tramway  pillars  may  in  many  cases  be  utilised  for 
carrying  the  span  wire  for  the  support  of  the  arc  or  metal-fila- 
ment lamps.  As  lowering  gear  specialists,  they  are  prepared  to 
undertake  the  carrying-out  of  schemes  of  this  nature. 


Electric  P.O.  Vehicles  in   U.S.A.— According  to  the 

Electrical  World,  the  Indianapolis  postal  authorities  recently  hired 
two  Waverley  electric  vehicles  for  parcel  delivery  work,  owing  to 
dissatisfaction  with  petrol  delivery  vans.  The  P.O.  supplied  the 
drivers,  and  the  owners  maintained  the  batteries.  It  was  found 
that  in  a  8J-bour  day  the  petrol  cars  delivered  1S6  parcels,  with 
186  stops,  in  45  hours,  while  in  a  7-hour  day  the  electrics  averaged 
271  parcels,  with  189  stops,  in  187i>  miles.  The  cost  per  petrol  car 
was  $8'5,  excluding  wages,  and  for  the  electrio  truck  $5"6.  As  the 
result  of  the  satisfaction  given,  the  postal  authorities  have  asked 
the  Waverley  Co,  to  provide  additional  vehicles  on  the  same  basis. 
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METAL    MARKET. 


REVIEWS. 


Fluctuations  in  January. 


Jan. 

£24 

,    23 

22 

21 

20 

19 

£21 

20 

19 

16 

17 

60/- 

59/- 

58/- 

57/ 

5  6/- 

55/- 

54/- 

53/- 

52/- 

51/- 

50/- 

49/- 

48  - 

.£183 

182 

181 

180 

179 

178 

177 

176 

175 

174 

173 

172 

171 

170 

169 

168 

167 

166 

165 

164 

£68 

67 
66 
65 
64 
63 
62 
61 
60 
59 
Jan. 


2   ;,   6    7   «   9  12i:U4  15  1fil9202122232«27282930 


Mill  1.1  1  L 

SPELTER  (G.O.B'S.) 

"\ 

,Uh 

11                 i 

1    11 'r> 

• 

LEAD    (ENGLISH) 

IRON 

1     1     1 

SCOTCH 

CLEVELAND 

f 

\ 

/ 

\ 

TIN 

/ 

\ 

/ 

/ 

1    II    1    1    1    1    1    1 

COPPER    (G.M.B's.1 

\ 

S 

2   5  6   7   8  9  121314151619202122232027282930 


Osrara  and  Robertson  Social  and  Athletic  Club. — 

The  eighteenth  annual  dance  was  held  at  the  Brook  Green  Works, 
Hammersmith,  on  Saturday,  January  31st.  About  300  members 
and  visitors  were  present,  and  full  justice  was  done  to  the  excellent 
programme  provided.  Members  of  the  works  fire  brigade  were 
conspicuously  in  attendance,  most  of  them  displaying  an  imposing 
array  of  medals.  Much  skill  and  taste  was  displayed  in  the  fancy 
dresses  worn,  and  the  Dance  Committee  had  a  difficult  task  to  per- 
form in  allocating  the  eight  lady's  and  three  gentleman's  prizes. 
The  latter  were  distributed  by  Mrs.  C.  Wilson,  and  in  replying  to 
the  vote  of  thanks  vociferously  accorded  by  the  gathering,  Mr.  C. 
Wilson  (manager)  announced  that  the  directors  had  empowered 
him  to  give  financial  assistance  to  any  emploje'  whose  health 
demanded  spfcial  attention  or  a  seaside  vacation.  Mr.  Wilson 
emphasised  the  fact  that  assistance  so  given  was  not  to  be  regarded 
as  charity,  but  as  a  fair  payment  made  by  the  company  to  main- 
tain the  health  and  efficiency  of  its  workpeople.  We  were 
pleaded  to  renew  on  this  occasion  our  acquaintance  with  the 
recently  opened  cosy  staff  club  premises  ;  these  are  proving  self- 
supporting  in  every  respect,  and  over  100  luncheons  are  frequently 
served. 

Gas  Again. — A  German  correspondent  writes  that  at 
Essek  a  family  of  four  persons  were  suffocated  on  January  29th  by 
gas  escaping  from  a  leak  in  the  street  lighting  main,  although  the 
house  itself  has  no  gas  service. 


The  Science  of  Illumination.  By  Dr.  I>.  Block.  Tran*- 
lated  by  W.  c.  Clinton.  London:  John  Murray. 
Price  Gs.  net. 

As  Dr.  Bloch  explains  in  hia  preface,  the  first  part  of  tin* 
hook  is  devoted  to  an  explanation  of  fundamental  principles  ; 
methods  for  determining  mean  spherical  and  mean  hemi- 
spherical candle-power  are  then  considered  in  some  detail, 
and  the  final  chapter  deals  with  indirect  lighting,  [t  is 
interesting  to  note  that  the  greater  part  of  the  experimental 
and  practical  data  incorporated  in  this  work  have  been 
obtained  in  the  experimental  lighting  station  of  the  Berliner 
Elektrizitilts-Werke. 

As  this  is  a  translation  of  a  (German  book,  we  have  to 
congratulate  Prof.  Clinton  upon  his  undertaking,  for  he  has 
rendered  the  matter  most  clear  and  interesting. 

At  the  outset  the  author  explains  all  the  photometric 
terms  in  a  manner  which  can  be  easily  understood  by  his 
readers  ;  certain  debatable  points  are  discussed  at  length, 
as,  for  instance,  Glare.  The  table  at  the  conclusion  of 
Chapter  I  should  be  of  use  to  those  who  have  only  just 
entered  upon  the  subject,  since  the  connection  existing 
between  the  fundamental  units  is  clearly  set  out. 

In  the  next  chapter  many  methods  are  given  for  the 
measurement  and  calculation  of  luminoue  intensity,  but  to 
the  average  reader  we  are  afraid  that  the  calculus  will  prove 
somewhat  of  a  bugbear,  for  knowledge  of  this  section  of 
mathematics  is,  in  our  experience,  extremely  limited  ;  the 
careful  student  will,  however,  follow  the  steps  with  interest 
and  obtain  a  very  clear  conception  of  the  matter.  The 
graphical  construction  of  Kennelly's  method  is  perhaps  not 
quite  so  obvious  as  it  might  be,  but  can  be  fathomed  by 
studying  closely  the  attached  figure.  Rousseau's  method 
is  clearly  put,  and  the  mathematics  of  it  concisely  stated. 
To  those  whose  duty  it  is  to  determine  the  mean  spherical 
or  mean  hemispherical  candle-power,  we  recommend  Dr. 
Bloch's  own  formulae,  namely — 

I-  =  i  (h«°  +  2  W  +  i«o°  +  W  +  2  hff    +  •w"  ) 

and  u  =  J  (i30»  +  2  i60°  +  hu°  ) 

where  is0    &c,   are    the  candle-power    intensities    at  the 

indicated  angles.     We  have  used  these  formula;  for  rough 

determinations  and  found  them  reasonably  accurate. 

It  is  pleasing  to  note  that  the  author  emphasises  the  fact 
that  the  luminous  intensities  of  different  sources  are  not 
always  capable  of  direct  comparison,  and  later  on  points  out 
that  conclusions  arrived  at  in  comparing  the  sources  are 
never  free  from  error  and  often  entirely  untrustworthy. 
Under  the  heading :  "The  Influence  of  Globes  and 
Reflectors,"  Dr.  Bloch  again  indicates  possible  sources  of 
error  in  making  comparisons.  A  detail  which,  however, 
has  evidently  escaped  notice  is  the  necessity  of  providing 
reflectors  with  either  a  matte  surface  or  else  a  corrugated 
surface  in  order  to  prevent  striations  in  the  resultant 
illumination. 

In  view  of  the  recent  discussions  on  the  question  of 
street  lighting,  the  views  set  forth  are  extremely  interesting, 
and  the  conclusion  arrived  at  is  well  worth  consideration, 
namely,  that  the  results  are  best  estimated  on  the  basis  of 
horizontal  illumination  at  a  height  of  5  ft.  (1'5  metres) 
above  the  ground.  For  interior  illumination,  the  author 
puts  forward  a  height  of  2  ft.  7\  in.  to  3  ft.  8|  in. 
(-8-1-0  metres).  The  calculation  of  illumination  is  very 
fully  dealt  with,  but  we  cannot  credit  that  the  calculations 
suggested  are  neceseary  ;  indeed,  it  would  be  impossible  to 
find  time  to  go  through  any  but  the  most  important  schemes 
in  such  a  thorough  manner.  The  curves  are  insti  net  ive,  but 
nowadays  there  are  so  many  reflectors  on  the  market  with  so 
many  distributions  that  it  would  be  necessary  to  have  a 
luminous  flux  curve,  as  put  forward,  for  each  one,  a  most 
formidable  task.  The  numerous  examples  nsirg  this 
"simplified  "  method  are  really  necessary,  in  order  to  giasp 
the  author's  meaning,  lut,  when  compared  with  more  simple 
charts  and  methods  which  have  come  under  our  notice,  are 
tedious.  Accuracy  is  to  be  desired,  but  wLen  it  is  well-nigh 
impossible  to  detect  a  variation  of  two  to  one  at  intensities 
generally  employed,  it  is  doubtful  whether  it  is  worth  while 
making  intricate  calculations  which  can  be,  and  usually  are, 
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upset  owing  to  variations  impossible  to  prevent  in  a  com- 
mercial undertaking,  such  as,  for  example,  voltage,  gas 
pressure,  &c.  This  attention  to  detail  marks  the  book 
as  German  and  theoretical,  and  not  at  all  commercial. 

The  author  is  under  a  misapprehension  when  he  dwells 
upon  the  variation  of  illumination  values  with  height  of 
suspension  and  other  details  connected  therewith.  He 
apparently  loses  sight  of  the  fact  that  for  a  certain  intensity 
the  lamp  may  be  placed  at  almost  any  height,  provided  that 
it  is  equipped  with  the  correct  reflector.  In  fact,  he  takes 
no  account  whatever,  in  this  portion  of  his  book,  of  shade 
and  reflector  design,  a  matter  greatly  to  be  regretted  in  such 
a  work.  At  the  end  of  the  chapter  a  few  paragraphs  are 
devoted  to  some  interesting  data  on  gas  lighting  and  rough 
calculations  of  lighting  costs. 

Several  portable  photometers  are  briefly  described,  and  in 
the  following  pages  figures  and  curves  of  actual  tests  are 
displayed,  together  with  deductions  therefrom.  Here, 
again,  the  detail  is  laboured  to  a  doubtful  point  ;  the  final 
table  of  results,  however,  should  be  extremely  useful,  since 
it  embodies  data  upon  all  types  of  lighting  units. 

The  final  chapter  is  devoted  to  indirect  lighting  and  con- 
tains some  extraordinary  statements  ;  the  matter  and  calcu- 
lations are  again  in  detail,  but  there  is  much  to  be  gleaned 
and  a  perusal  of  these  pages  is  well  worth  while.  Unfor- 
tunately, the  table  of  results  given  by  Dr.  Bloch  deals  only 
with  arc  lamps,  and  in  this  respect  one  misses  data  embody- 
ing the  use  of  metal-filament  lamps.  The  chapter  finishes 
with  a  short  paragraph  on  semi-indirect  lighting.  The 
appendices  are  a  feature  of  the  book,  and  much  useful 
information  is  to  be  found  condensed  in  the  last  few  pages. 

The  references  given  in  the  footnotes  throughout  the 
work  are  particularly  pleasing,  and  on  this  account  one  can 
with  ease  make  reference  to  amplified  dissertations.  The 
book  will  be  found  useful  by  those  who  are  interested  in 
illuminating  engineering,  especially  from  a  theoretical  point 
of  view,  but  it  is  doubtful  whether  it  will  find  a  very 
wide  circulation  in  this  country.  Dr.  Bloch  and  his 
translator  are  to  be  congratulated  upon  their  colossal 
undertaking. 

Electric  Furnaces  in  the  Iron  and  Steel  Industry.  By 
Dipl.  Ing.  W.  Rodenhauser  and  I.  Schoenawa. 
Authorised  Translation  and  Additions  by  C.  H.  vom 
Baur.  London:  Chapman  &  Hall,  Ltd.  1913.  Price 
15s.  net. 

There  is  no  doubt  that  the  application  of  electricity  to 
metallurgical  industries  opened  out  the  widest  field  of 
possibilities  for  industrial  science.  The  electric  furnace, 
which  was  only  an  idea  at  the  end  of  last  century,  has  now 
become  a  familiar  aid  to  the  metallurgist.  Progress  has 
been  extremely  rapid,  a  fact  which  is  due  both  to  the  electrical 
engineer,  and  also  to  the  needs  of  many  advanced  industries. 
Electrical  heating  was  first  used  on  a  large  scale  in  the  pro- 
duction of  aluminium  and  calcium  carbide,  and  later  of 
ferro-alloys.  The  success  of  the  latter  led  to  the  introduction 
of  the  electric  furnace  in  steel  production,  with  even  better 
results.  The  present  volume  deals  exclusively  with  electric 
steel  furnaces,  and  is  the  only  book  of  its  kind  yet  published. 
Previous  authors  have  dealt  with  the  subject  of  electro- 
metallurgy in  ^reat  detail,  but  none  has  confined  himf-elf 
exclusively  to  the  production  of  iron  and  steel.  This  book, 
therefore,  may  be  regarded  as  an  epoch  marker  in  a  new 
industry.  The  book  is  designed,  according  to  the  author's 
statement,  for  the  practical  man  ;  yet  it  explains  the  electric 
laws  and  phenomena  involved,  as  well  as  the  scientific 
principles  upon  which  the  work  rests.  The  authors  also 
hope  to  render  the  book  of  service  to  the  general  student  of 
this  branch  of  electrochemical  engineering,  and  elucidate 
especially  the  principal  laws  on  which  the  construction  and 
operation  of  electric  furnaces  depend,  without  giving  long 
mathematical  discussions. 

The  authors  have  commenced  a  task  which  is  almost  im- 
possible to  carry  out.  The  first  part  of  the  book  is  largely 
devoted  to  both  mathematical  and  electrical  principles. 
The  nomenclature  alone  is  beyond  the  grasp  of  the  average 
practical  man,  and  in  spite  of  numerous  examples,  is  of 
little  value  except  to  the  advanced  student  and  engineer. 
The   various    fnrnactes   now    in   use    are    eaoh    ctescritfed 


in  turn,  and  a  vast  amount  of  valuable  data  is  repro- 
duced. The  practical  nature  of  this  part  of  the  volume 
renders  it  invaluable.  It  is  written  with  the  undoubted 
authority  of  a  personal  knowledge  of  both  furnace  construc- 
tion and  steel  production.  A  vast  amount  of  material  has 
been  brought  together  in  a  readable  form,  which  has  hitherto 
been  hidden  in  publications  inaccessible  to  most  metallur- 
gists. Part  I  begins  with  a  historical  review  of  the 
development  of  the  electric  furnace.  This  is  necessary  for 
the  complete  work,  but  contains  nothing  new.  The  arc 
furnace  is  first  described  in  its  various  forms,  including 
all  the  successful  and  well-known  types.  The  following 
chapters  are  devoted  to  the  various  forms  of  the  induction 
furnace,  amongst  which  is  described  the  one  named  after 
the  author.  This  part  of  the  book  concludes  with  a  list  of 
firms  using  electric  furnaces  up  to  the  date  of  publication,  the 
type  of  furnace  in  use,  the  power  consumption  of  each  unit, 
and  the  class  of  steel  produced.  A  very  casual  glance  at 
this  list  is  sufficient  to  show  where  progress  is  being  made. 
England  is  almost  unrepresented.  By  far  the  largest 
number  of  furnaces  are  installed  in  North  America.  This, 
of  course,  is  due  largely  to  the  great  number  of  waterfalls 
suitable  for  the  development  of  water  power  in  the  country 
last  mentioned. 

The  second  part  of  the  book  treats  of  the  materials  of 
furnace  construction  and  the  cost  of  operation.  It  contains 
much  valuable  information  resulting  from  practical  experi- 
ence, and  will  form  a  permanent  work  of  reference  to  those 
interested  in  electric  steel  production.  The  third  part  of  the 
volume  is  devoted  to  the  electric  smelting  of  iron  ores  for 
iron  and  steel  production.  This  part  is  one  of  the  most 
interesting,  as  it  deals  with  an  industry  which  is  at  the 
present  time  emerging  from  the  experimental  stage.  Attempts 
are  now  being  made  to  introduce  the  methods  described  into 
countries  where  water-power  is  plentiful,  but  where  coal 
is  scarce.  When  they  are  in  operation  huge  tracts  of 
now  practically  useless  mineral- bearing  lands  will  be  thrown 
open  for  development. 

The  book  is  copiously  illustrated,  both  with  diagrams 
and  photographs,  and  gives  an  excellent  idea  of  actual 
working  details.  It  is  beyond  all  doubt  a  standard  work, 
and  must  remain  so  for  many  years.  The  mathematics  is 
of  necessity  complicated,  and  it  is  impossible  to  make  it 
otherwise,  in  spite  of  the  authors'  statement  to  the  contrary, 
in  their  preface.  About  40  abbreviated  signs  are  required 
for  the  various  formula,  which  gives  a  fair  indication  of  the 
nature  of  the  mathematics.  This  difficulty,  however,  is 
wisely  overcome  by  numerous  practical  examples,  which  con- 
stitute one  of  the  best  features  of  the  book.  The  many 
practical  difficulties  arising  out  of  the  electric  steel  industry 
are  discussed  in  detail,  and  the  'solution  is  given  when 
known.  The  volume  is  full  of  valuable  information  from 
beginning  to  end,  and  the  best  thanks  of  all  metallurgists 
are  due  to  the  authors. 


Reduction  in  German  Lamp  Prices.— It  is  announced 

that,  as  a  result  of  notice  given  by  the  A. E.G.,  the  price  convention 
existing  between  the  A. E.G.,  the  Siemens  &  Halske  Co.  and  the 
German  Incandescent  Gas  Light  (Auer)  Co.  in  regard  to  the  new  half- 
watt  lamps  has  just  been  dissolved  as  a  consequence  of  foreign 
competition.  This  rival? y  has  hitherto  not  been  manifetted  by  a 
reduction  in  the  list  prices,  which  have  ranged  from  15s.  to  38s.  for 
the  high  candle-power  lamps  concerned,  but  by  an  increase  in  the 
diecounts,  which  already  rise  to  as  high  as  30  per  cent.  It  is 
explained  in  circles  associated  with  lamp  makers  that  the  dissolu- 
tion of  the  convention  represents  no  incisive  action,  as  it  is  desired 
to  secure  greater  liberty  of  movement,  in  relation  to  sellersof  lamps 
and  installation  contractors.  A  similar  purpose  is  t-ought  to  be 
served  by  the  indirect  reduction  whieh  has  recently  also  been  made 
m  wire  lamps  for  normal  powers  by  three  members  of  the  Metallic 
Wire  Lamp  Convention,  with  the  object  of  parrying  the  competition 
of  the  manufactures  of  smaller  firms.  In  this  caee  the  list  prices 
have  scarcely  undergone  any  change,  but  discount  lates  have  been 
raised  in  some  instances. 

Wireless  Operator's  Heroism.— The  wireless  operator 

on  the  liner  Monr-or.  which  was  sunk  in  collision  last  Friday, 
named  Ferdinand  Kuhn,  after  sending  signals  for  aid  up  to  the  last 
moment,  put  on  a  lifebelt ;  bnt  teeing  a  woman  withont  one,  he 
gave  her  his  orwn.  Immediately  afterwards  the  ship  sank,  and  he 
was  drowned.    The  woman  was  rescued. 
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BOOSTERS    IN    CONTINUOUS-CURRENT 
NETWORKS. 


Bi   II.  M.  TA1  LOE. 


]\  dealing  with  tlie  question  of  distribution  of  con- 
tinuous current  in  a  town  network,  the  difficulty 
ni  maintaining  constant  pressure  in  t he  suburbs  is 
constantly  fell  Again,  the  introduction  of  heating 
and  cooking  devices  is  rendering  the  trouble  still 
more  acute. 

Small  outlying  districts  using  but,  say  50  amperes, 
on  each  side  of  the  three  wire  system  can  easily 
suiter  to  the  extent  of  5  per  cent. 

Additional  feeders  are  too  costly  for  such  a  case, 
and  again,  to  be  of  any  use,  would  have  to  be  of 
very  large  section,  or  have  feeder  boosters  inserted 
at  the  generating  station. 

Such  districts,  when  entirely 
private  houses,  notice  the  effect 
far  more  than  shop  districts,  as 
on  snop  closing  nights — weekdays 
and  Sundays — the  consumers  still 
have  the  usual  number  of  lights 
on,  but  the  bar  voltage  at  the 
generating  or  sub-station  is  not  so 
high,  and  every  night  the  voltage 
varies  throughout  the  evening. 

Apart  from  the  question  of  the 
voltage  of  the  outers,  quite  a 
small  out-of-balance  will  cause 
great  neutral  drop  over  such  a 
long  distance. 

At  Middlesbrough  such  a  case 
arose  in  a  district  of  large  private 
houses  taking  a  total  of  50  am- 
peres each  side  of  the  three  wire  system.     Most  of 
these  were  on  a  pair  of  0.1  triple  distributors,  which 
left  a  three-way  box  in  the  network  at  a  point  situate 
1,950  yards  from  the  generating  station  nearest  run, 
and  1,000  yards  from  the  nearest  feeder  and  near- 
est run.     (See  figure  1.) 

Had  a  new  feeder  to  this  box  been  run  it  would 
have  been  put  in  ac  least  0.4  section  to  allow  for 
future  developments,  and  thus  at  its  present  light 
load  it  would  have  suffered  severely  from  the  altera- 


A  booster  set  was  fixed  in  a  tank  at  point  A. 
The  bo"  imperc  by  30  volt 

boOStei    ,  one  on  each  side  of  the  thrc  •-■in, 

driven  by  a  440  volt  motor.     At   1!  ■ 

which  1    un<  fool  ■.■.  ay,  i     1  feeder  pillar.    '1  he 

pill;.i  for  the  i> 

ters,  which  also  shortcircuit  the  bo 
and    two   Taylor    Scot -on    automatic    voltage    regu- 
lators which  cause  the  boosters  to  keep  the  vol1 
at  the  required  point. 

The  booster  set  is  started  and  stopped  by  an 
automatic  starter  on  the  motor  actuated  by  a  time 
switch,  as  it  is  only  proposed  to  run  the  boosters 
during  lighting  hours. 

In  some  cases  this  time  switch  might  be  replaced 
by  an  automatic  arrangement  which  would  start  the 
booster  set  whenever  the  voltage  varied  more  than 
a  selected  amount,  but  it  was  felt  that  the  time 
switch  was  more  positive  and  preferable.     The  un- 


Fig.  1. — Boosted  Network. 

derground  tank  is  ventilated  into  the  pillar,  and  as 
this  has  been  carefully  designed,  the  effect  is  such 
that  there  is  no  danger  of  moisture  in  the  booster 
tank  causing  a  burn  out  of  the  set. 

The  effect  has  been  that  the  Taylor-Scotson 
regulators  maintain  the  voltage  within  £  per  cent. 
throughout  the  run.  To  show  the  necessity  of  the 
layout,  the  booster  has  at  times  to  give  up  to  24 
volts  per  side,  indicating  the  condition  of  things 
(before  it  was  fixed.) 
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Fig.  2.— Feeder  Pillar  and  Booster. 


tions  of  the  station  bus-bar  voltages  on  various 
days  and  at  various  points  of  the  load.  In  fact, 
feeder-boosters  would  have  had  to  be  installed  at 
the  works.  The  cost  of  such  a  scheme  would  have 
been  prohibitive.  The  case  is  very  typical,  and  can 
be  found  on  almost  every  network,  and  the  cure 
should  be  of  especial  interest  to  the  "  Point  Fives." 
This  cure  was  brought  about  as  follows:  — 


The  pressure  maintained  is  230  per  side  on  a 
declared  consumers'  pressure  of  220  volts.  The 
time  switch  is  set  to  stop  the  set  when  the  load  is 
sufficiently  light,  at  present  half  an  hour  after  mid- 
night. 

It  ma--  be  argued  that  taking  the  current  from 
the  incoming  cables  to  drive  the  booster  would 
severely  affect  the  voltage  on  those  cables.     Such 
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current  is  quite  small.  With  a  boost  of  24  v.  by 
50  .imp.  a  side,  or  a  total  of  2.4  k.w.  only,  say  6 
amperes  is  needed  on  the  440-volc  motor.  It  is  not 
proposed  to  leave  the  arrangement  for  all  times. 

When  the  district  develops  sufficiently  to  allow 
of  a  rotary  sub-station  being  provided  or  even  an 
alteration  to  the  feeder  system  being  justified,  the 
layout  may  be  moved  to  test  the  development  of 
another  outlying  district,  but  at  the  present  time 
no  other  arrangement  could  be  faced  on  account  of 
cost,  nor  would  it  have  given  such  good  results. 

The  system  was  designed  by  -Mr.  II.  M.  Taylor, 
Borough  Electrical  Engineer,  Middlesbrough,  and 
his  assistant,  Mr.  R.  H.  Scotson. 

The  lavout  was  assembled  by  the  British  In- 
sulated and  Helsby  Cables,  Ltd.,  the  boosters 
being  supplied  by  the  Lancashire  Dynamo  and 
Motor  Co.,  Ltd.,  and  the  Taylor-Scotson  automatic 
regulators  and  switchgear  by  Messrs.  Cox  Walkers, 
Ltd..   Darlington. 


VILLAGE    LIGHTING. 


[communicated.] 
There  has  been  during  the  past  year  or  so  a  re- 
markable increase  in  the  number  of  small  towns 
and  villages  lighted  by  electricity.  The  two  chief 
reasons  are  the  advent  of  the  metal  filament  lamp 
and  the  relaxation  of  the  unreasoning  prejudice 
against  overhead  wires  that  has  prevailed  in  this 
country. 

The  writer  started  a  supply  in  a  village  with  800 
or  so  of  population  five  years  ago,  when  he  saw  that 
the  new  lamp  justified  the  expectations  that  had 
been  formed,  and  had  come  to  stay.  He  has  in  these 
five  years  accumulated  some  experience  in  this  par- 
ticular branch,  which  differs^  as  has  been  pointed 
out  in  this  paper,  in  material  respects  from  the 
ordinary  run  of  city  and  large  town  work.  Having 
been  appealed  to  several  times  for  data  regarding 
size  of  plant  required,  units  used  per  lamp  per  an- 
num, etc.,  by  others  who  were  contemplating  the 
launching  of  similar  schemes,  he  feels  that  a  few 
notes  on  the  subject  might  interest  some  readers. 

It  is  as  well  to  point  out  at  once  that  there  was 
no  gas  supply  in  existence  in  this  village,  which  fact 
was  certainly  a  point  in  favour;  at  the  same  time, 
in  the  few  instances  where  there  are  gas  undertak- 
ings in  the  district,  in  small  towns  or  villages  at  all 
comparable  in  size  with  the  one  under  notice,  the 
price  of  gas  runs  out  somewhere  near  six  shillings 
per  thousand  feet,  so  that  it  does  not  follow  that  it 
would  have  been  so  very  formidable  as  a  competitor. 
He  would  certainly  be  a  very  daring  speculator  who 
would  now  contemplate  the  construction  of  a  gas 
works. 

At  the  same  time,  the  idea  of  electric  light  being 
supplied  cheaply  enough  to  replace  the  existing 
paraffin  lamps  was  treated  with  scorn  and  derision 
by  a  great  number  of  the  inhabitants,  and  looked 
on  with  doubt  by  almost  all — it  was  not  considered 
to  be  within  the  range  of  "  practical  politics." 

However,  a  few  of  the  leading  inhabitants  took 
enough  interest  in  the  idea  to  meet  the  propounder 
of  the  scheme,  and  listen  to  his  explanation  of  the 
possibilities  of  the  wonderful  new  lamp,  illustrated 
with  figures  giving  the  number  of  hours'  light  ob- 
tainable for  a  penny  on  the  basis  of  the  proposed 
charge  per  unit,  and,  under  the  influence  of  the  said 
figures,  and  of  personal  faith  in  their  author,  de- 
cided to  raise  a  few  hundred  pounds,  a  very  few,  to 
give  the  idea  a  trial. 

The  first  procedure  was  the  formation  of  a  com- 
pany, limited  of  course.  The  legal  work  in  connec- 
tion with  this  was  undertaken  by  a  solicitor  friend 
of  one  of  the  shareholders,  for  the  lump  sum  of  £25. 
Almost  the  first  question  to  arise  was  the  advisa- 


bility or  otherwise  of  seeking  a  provisional  order. 
As  the  only  substantial  benefit  oi  this  would  have 
been  to  secure  compulsory  wayleaves,  and  as  the 
promoter  of  the  scheme  had  already  in  his  posses- 
sion letters  from  the  two  road  authorities,  the 
County  and  Rural  District  Councils,  giving  their 
assent  to  the  placing  of  poles  upon  the  roads  in  ap- 
proved positions,  it  was  decided  not  to  apply. 
Another  satisfactory  reason  was,  that  it  would  have 
taken  a  large  slice  of  the  money  promised,  so  large 
as  to  knock  the  whole  thing  on  the  head.  By  the 
way,  there  is  a  generally  prevalent  idea  that  a 
scheme  of  this  kind  could  not  be  started  without 
a  provisional  order.  This  is,  of  course,  not  so,  pro- 
vided that  a  provisional  order  granted  to  someone 
else  does  not  cover  the  district. 

An  immediate  start  was  made.  The  voltage  de- 
cided on  was  100,  and  the  system  2-wire  direct 
current.  The  low  voltage  may  be  explained  by  the 
fact  that  at  that  time  the  metal  filament  lamp  was 
not  available  in  the  higher  voltges.  Wooden  poles 
and  bare  wire,  of  course. 

As  to  power,  an  oil  engine  was  mentioned,  but 
eventually,  owing  to  special  local  circumstances, 
steam  power  was  adopted,  even  on  this  small  scale, 
and  has  continued  to  the  present  date,  and  it  must  be 
said  that  at  the  present  cost  of  paraffin,  steam,  even 
with  a  small  simple  non-condensing  engine,  is 
cheaper  by  50  or  60  per  cent.  The  whole  plant  is  of 
the  very  simplest,  the  switchboard  being  just  the 
ordinary  pattern  arranged  for  battery  charging, 
there  being  till  recently  only  one  feeder,  controlled 
by  D.P.  switch  and  fuses  on  the  board.  Owing  to 
extensions  recently  another  feeder  was  added, 
which  requires  a  slightly  different  voltage  on  its 
.  terminals. 

It  may  be  remarked  that  prior  to  the  decision  to 
proceed,  a  canvass  was  made  of  the  tradesmen 
on  the  route  along  which  mains  were  proposed, 
and  enough  favourable  replies  were  received  to 
warrant  a  start  being  made.  Here  the  writer  may 
interject  his  opinion  that  such  a  canvass  is  of  little 
value,  as,  in  the  end,  it  is  on  its  merits  that  such  a 
scheme  will  gain  or  lose  support,  and  there  is 
little  doubt  that  had  anything  untoward  happened 
in  the  case  of  the  first  customer  or  two  connected, 
the  remainder  would  not  have  hesitated  to  cry  off, 
and  naturally  so,  for  the  wiring  of  premises  costs 
something. 

Concerning  this  point  of  wiring,  the  promoters 
decided  to  do  nothing  with  free  wiring  in  any  shape 
or  form,  and  every  point  wired  in  the  village  to 
this  day  has  been  done  at  the  expense  of  the  land- 
lord or  occupier.  As  to  mode  of  wiring,  after  every 
system  has  been  considered,  things  have  settled 
down  to  a  standard  of  wood  casing,  with  an  occa- 
sional job  in  twin  V.I.R.  lead-covered,  and  very 
little  indeed  of  conduit. 

Then  came  the  question:  Meter  or  no  meter? 
Considering  the  present  price  of  fairly  good  meters, 
the  engineer  plumped  for  meters,  and  they  were 
adopted.  They  consist  mainly  of  a  well-known  cheap 
motor  meter,  and  an  electrolytic  penny-in-the-slot 
pattern  meter.  Despite  the  one  or  two  drawbacks 
appertaining  to  the  latter,  such  as  a  tendency  to 
short  circuit  if  not  very  regularly  attended  to,  and 
the  need  of  frequent  renewals,  it  has  been  very 
useful  in  attracting  a  certain  class  of  consumer, 
and  there  are  several  in  use,  especially  in  cottages 
of  a  rental  of  half-a-crown  to  five  shillings  per  week. 
Meter  rents  are  charged  of  ninepence  per  quarter 
on  the  motor  meters,  which  are  seldom  over 
2\  amps,  in  size,  and  a  shilling  per  quarter  on  the 
slot  meters. 

In  these  small  plants,  one  trouble  is  that  labour 
costs  come  very  heavy  in  proportion  to  the  number 
of  units  generated,  and  this  is  unavoidable,  as  a 
small  plant  of  say  10  H.P.  needs  as  much  attention 
almost  as  one  of  50  h.p.  or  100  h.p.  This  being  so, 
the  writer  advocates  the  putting  down  bv  all  means 
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of  a  plant  of  such  size  that  it  need  never  be  run  in 
the  day  time,  the  battery  and  generator  being  so 
proportioned  thai  a  run  from  dusk  to  10  p.m.  or  so, 
at  lull.  01  nearly  lull,  power,  does  all  that  is  needed. 
This  obviously  tends  to  economy  in  both  labour  and 
fuel.  Here,  of  course,  reference  is  made  to  plants 
having  a  purely  lighting  load,  and  no  day  load. 

Willi  regard  to  motive  power1,  paraffin,  which 
would  perhaps  be  looked  on  as  most  suitable  for 
the  size  oi  plant  under  consideration  (say  10  to 
iS  h.p.)  has  become  so  dear  that  with  it  the  fuel 
cost  per  unit  conies  out  rather  high;  the  crude  oils 
are  cheap,  but  apparently  the  price  depends  on  the 
ional  whims  of  a  few  people  who  manipulate  it 
at  then  pleasure,  and  this  seems  to  the  writer  suffi- 
cient reason  to  fight  shy  of  this  source  of  power 
so  long  as  there  is  any  other  source  about  as  cheap. 
There  remains  the  suction  gas  engine  and  the  semi- 
portable  superheated  steam  engine.  The  writer  must 
confess  to  a  partiality  for  steam,  especially  as  in  the 
kind  of  scheme  under  consideration  probably  only 
one  engine  would  be  put  down,  the  increased  capital 
ges  entailed  by  having  two  engines  being  a  fac- 
tor to  be  seriously  considered.  But  it  is  doubtful 
whether  such  engines  are  to  be  had  for  such  small 
powers,  and  if  so,  at  sufficiently  low  prices. 

The  suggestion  is  here  thrown  out  that  as  a 
stand-by,  a  high  speed  petrol  engine,  even  a  second- 
hand car  or  boat  enginez  might  be  installed.  The 
capital  cost  would  be  very  low,  and  durability  and 
economy,  in  the  case  of  an  engine  for  emergency 
use,  such  as  this  one,  would  be  of  comparative  un- 
importance. Before  leaving  this  subject,  it  may  be 
as  well  to  point  out  that  in  districts  where  coal  is 
fairly  cheap,  and  water  plentiful,  even  the  old  type 
of  semi-portable  steam  engine,  with  an  ejector 
condenser  attached,  can  produce  current  at  less  than 
a  penny  per  unit  for  fuel,  including  the  raising  of 
steam. 

To  revert  to  the  particular  scheme  mentioned,  this 
has  now  run  for  nearly  five  years,  current  being 
available  day  and  night,  without  any  failure  what- 
ever. The  Osram  lamp  was  the  only  suitable  lamp 
available  at  the  start,  and  this  lamp  has  been  used 
practically  throughout.  There  are  many  of  the 
original  lamps  still  in  use,  and  the  fear  entertained 
at  first,  of  frequent  lamp  renewals  discouraging 
consumers  by  their  cost,  has  turned  out  quite  un- 
founded. An  account  has  been  kept  of  every  lamp 
sold  for  replacement,  and  it  is  found  that,  for  every 
ioo  lamps  installed,  15  renewals  were  sold  each 
year,  but  it  must  be  remembered  that  a  fair  propor- 
tion of  the  total  at  any  time  would  be  comparatively 
new  lamps,  so  that  the  figure  mentioned  will  be  on 
the  low  side.  However,  it  has  been  established  that 
the  cost  to  consumers  of  lamp  renewals  has  been 
quite  trifling. 

Comparing  the  cost  of  current  with  that  of  paraf- 
fin oil,  it  can  be  said  right  away  that,  even  at  a 
price  double  that  obtaining  in  large  towns,  it  has 
proved  much  cheaper,  and,  of  course,  when  trouble, 
dirt,  &c,  are  taken  into  consideration,  there  is 
absolutely  no  comparison.  Electric  light  would  be 
used  in  every  house  without  exception,  large  and 
small,  in  the  place  to-morrow,  as  far  as  the  cost 
of  current  is  concerned.  It  is  only  the  wiring  ques- 
tion that  is  in  the  way. 

Many  questions  have  been  addressed  to  the  writer 
by  persons  contemplating  similar  schemes  as  to  the 
power  required,  average  size  of  lamp  used,  and 
units  consumed  per  lamp  installed. 

These  are  evidently  vital  questions,  and  on  the  re- 
plies to  them  depends  the  commercial  practicability 
of  the  schemes.  Briefly,  as  far  as  his  own  experi- 
ence goes,  electric  lighting  is  practicable  in  any 
fairly  busy  village  of  a  population  of  600  or  so 
upwards.  This  means  witn  a  concern  "on  its  own 
bottom,  and  not  taking  a  supply  from  a  neigh- 
bouring large  town,  in  which  case  the  conditions  are 


quite   different.      It    also    implies    paying  reasonable 

es    for  the  clash  oi    work    to    be   done,    and    the 

[nit  in;  it  make.,  a  great  difference  if  the  man 

in   charge  has  some  other  like  occupation   to  fill  up 

his  time  in  the  case  of  a  very  small  plant. 

It  is  fou;:d  in  the  village  supply  mentioned  that 
the  sizes  of  lamp  most  in  use  are  the  15-watt, 
20-watt  and  ^5-watt.  The  latter  are  found  sulticicnt 
to  light  living  rooms,  where  a  single  lamp  is  used; 
in  the  case  of  three-light  fittings,  generally  three 
15  or  20-watt  lamps  are  used,  and  it  is  noticed  that 
the  three  are  seldom  on  together,  two  being  quite 
enough  as  a  rule.  Very  few  lamps  indeed  are 
required  larger  than  30-watt.  The  average  wattage 
per  lamp  installed  is  20,  and  for  every  100  lamps 
installed  the  maximum  load  at  the  switchboard  has 
been  0.7  k.w.  The  load  curve  is  of  such  a  contour 
that  a  generating  set  capable  of  dealing  with  this 
maximum  load,  without  withdrawing  from  the  bat- 
tery at  the  time  of  the  peak,  is  found  to  be  large 
enough  to  do  all  that  is  required  within  the  limits 
previously  mentioned,  dusk  to  10  p.m.  When 
worked  out  for  any  particular  case  the  size  of 
generating  set  may  seem  low,  but  this  in  any  case 
is  the  writer's  experience,  and  there  is  no  reason 
to  believe  that  the  habits  of  inhabitants  of  villages 
in  different  parts  of  the  country  vary  very  much. 
The  tendency,  so  far  as  seen,  is  to  put  in  plant  far 
too  large,  thereby  unnecessarily  increasing  fuel  and 
capital  charges.  The  clientele  in  the  example  under 
notice  consists  of  private  houses,  mostly  fairly 
small,  houses  and  shops  combined,  such  as  one  sees 
in  the  country,  five  public-houses,  two  small  works, 
and  three  places  of  worship.  The  units  consumed 
per  annum  per  lamp  installed  in  this  mixture  are 
10,  and  the  number  of  lamps  installed  per  consumer 
is  also  10.  Sorting  the  different  classes  out  to  some 
extent,  the  units  per  annum  per  lamp  are  as 
follows :  — 

Private      houses,      wired      throughout, 

including  upstairs  5 

Private  houses,  wired  downstairs  only  8£ 

Houses  and   shops   combined       13^ 

Public-houses      \j 

These  figures  may  be  of  some  use  to  others  con- 
templating like  installations;  but  it  is  necessary  to 
point  out  that  these  figures  were  obtained  on  a 
100-volt  system,  and  as  probably  nearly  all  new 
schemes  would  be  at  200-volts  or  over,  a  percentage 
should  be  added  in  view  of  the  lower  efficiency  of 
the  higher  voltage  lamp. 

A  word  or  two  might  be  said  re  cost  of  repairs. 
During  the  five  years  or  so  that  have  elapsed  since 
the  initiation  of  this  scheme,  the  repairs  item  has 
been  really  negligible  apart  from  replacements  of 
battery  plates,  which  have  amounted  to  somewhere 
about  \A.  per  unit.  Although  there  have  been  some 
exceptional  storms  in  this  period,  not  a  pole  nor 
wire  has  flinched  in  the  mains  and  services.  Alto- 
gether, the  expenses  under  this  heading  have  dis- 
appointed the  promoters  on  the  right  side. 

A  suggestion  was  made  in  the  Electrical  Review 
some  months  ago  tnat  a  qualified  man  might  in 
many  cases  supervise  groups  of  these  village  plants, 
a  man  at  lower  wages,  not  necessarily  even  a 
mechanic,  being  put  in  charge  of  each.  This  plan 
would  ensure  a  reasonable  cost  of  operation,  and 
yet  provide  for  expert  supervision.  This  had  also 
occurred  to  the  writer,  and  he  believes  that  it  would 
have  a  great  deal  to  do  with  the  commercial  success 
of  such  schemes. 

One  small  point  is  worthy  of  mention.  Current 
being  necessarily  somewhat  dear  on  these  small 
jobs,  it  is  to  the  suppliers'  interest  in  the  end  to  see 
that  wiring  is  done  so  as  to  get  the  greatest  effi- 
ciency in  the  way  of  effective  light  per  unit  sold. 
It  has  frequently  been  the  writer's  experience  that 
a  lamp  placed  too  high,  and  also  having  an  unsuit- 
able shade,   has   been    the  cause  of  dissatisfaction, 
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whereas  the  lowering  of  the  lamp,  and  the  substitu- 
tion of  a  plain  conical  nine  or  ten-inch  white  opal 
shade,  the  same  c.p.  being  used,  has  effected  a 
complete  transformation.  Where  ornamental  shades 
have  been  insisted  upon,  it  has  been  the  practice  to 
call  the  consumer's  attention  to  the  fact  that  he  will 
need  to  use  more  current  for  the  same  effective 
li.^ht,  and  leave  it  at  that;  this  procedure  makes 
things  clear,  and  often  saves  the  supplier  from  un- 
founded complaints. 


THE  ELECTRICITY  OF   THE  ATMOSPHERE. 


Sir  Oliver  Lodge,  in  delivering  the  fifth  Kelvin  lecture  at  the 
Institution  of  Electrical  Engineers  on  Jan.  22nd,  chose  as  the  title 
of  his  subject  "The  Electrification  of  the  Atmosphere,  Natural  and 
Artificial." 

Opening  the  lecture  with  some  striking  portraits  upon  the  screen 
of  the  late  Lord  Kelvin  at  the  principal  epoch-marking  points  of 
his  career,  Sir  Oliver  proceeded  to  refer  to  the  early  researches 
carried  out  by  Lord  Kelvin  in  connection  with  the  subject  of  his 
lecture.  The  method  of  measuring  adopted  in  these  pioneering 
experiments  was  by  means  of  the  portable  electrometer  devised  by 
Lord  Kelvin,  provided  with  an  upright  rod  extending  from  it  and 
having  a  smouldering  taper  at  its  upper  end.  This  instrument 
having  been  placed  in  the  atmospheric  space  to  be  tested,  acquired 
the  potential  of  the  air  surrounding  the  taper,  and  thus  the  electro- 
meter portion  of  the  apparatus  indicated  the  electrical  pressure 
prevailing  in  that  quarter. 

This  method  of  "connection  "  with  the  atmosphere,  and  another, 
by  means  of  dripping  water  running  from  the  portion  of  the 
instrument,  were  the  two  means  adopted  at  the  present  day  in 
connection  with  atmospheric  experiments  of  this  kind. 

Lord  Kelvin,  in  the  course  of  experiment,  found  that  in  fair 
weather  the  atmosphere  contained  a  positive  electrical  charge, 
while  in  disturbed  conditions  due  to  wind  or  rain,  and  sometimes 
dust  clouds,  the  charge  was  reversed  to  negative,  due  probably  to 
the  frictional  effect  of  such  conditions. 

At  a  height  of  9  ft.  above  the  earth's  surface  the  electrical 
potential  was  found  to  be  as  mmh  as  from  200  to  400  volts  abwe 
that  of  the  earth,  while  on  occasion  it  rose  to  from  2,000  to  4,000 
volts,  being  at  a  high  pressure  during  stable  atmospheric  conditions 
and  less  when  a  disturbed  condition  prevailed. 

While  the  electrical  pressure  "gradient"  of  the  atmosphere 
was  about  1  volt  per  cm.,  the  amount  of  the  charge  was  exceed- 
ingly little,  being  only  one-millionth  of  a  coulomb  per  sq.  km. 
area. 

The  earth  itself,  as  was  well  known,  contained  a  negative  charge 
of  electricity  at  its  Burface,  but  Sir  Oliver  was  not  prepared  to 
say  definitely  whether  this  was  the  cause  or  was  the  effect  of  the 
atmospheric  charge. 

It  was  also  uncertain  whether  the  atmosphere  as  a  gas  could  be 
said  to  be  charged  at  all,  or  whether,  as  had  been  propounded, 
the  charge  was  contained  in  microscopic  particles  of  dust  suspended 
in  the  atmosphere. 

The  electronic  researches  of  recent  years  had  thrown  much  light 
upon  atmospheric  electrification.  The  discovery  that  ultra-violet 
light  rays  projected  upon  zinc  caused  electrons  to  be  given  off  led 
to  the  conception  that  the  same  effect  was  produced  in  the 
atmosphere  by  such  rays  from  the  sun.  This  was  further 
substantiated  by  the  occurrence  of  thunderstorms  after  a  prolonged 
spell  of  bright  weather.  The  electrified  state  of  the  atmosphere  at 
a  high  altitude  was  also  demonstrated  by  the  glow  that  appeared 
during  storm  conditions  at  the  top  of  elevated  objects  such  as 
masts  and  trees,  well  known  as  "  St.  Elmo's  Fire." 

In  support  of  the  view  that  vegetation  generally  appeared  to  be 
intentionally  formed  for  its  growth  by  the  discharge  of  electrical 
pressures,  photographs  of  various  kinds  of  tree  leaves  were 
shown  on  the  screen  calling  attention  to  their  spiky  con- 
struction, in  which  form  it  was  clear  that  they  were  ideally  suited 
for  electrical  discharge. 

Referring  to  the  remarkable  forms  of  lightning  flash  observable 
during  storms,  some  striking  photographs  of  such  flashes  were 
shown  on  the  screen.  The  fact  that  the  air  became  more  con- 
ducting on  the  occurrence  of  an  electrical  discharge  gave  rise  to 
numerous  branch  discharges  from  the  main  trunk  of  a  lightning 
flash  ;  thus,  although  the  main  stroke  might  be  led  to  a  lightning 
conductor,  it  was  important  to  bear  in  mind  that  the  offshoots 
were  by  no  means  to  be  despised  in  arranging  for  lightning  protec- 
tion. A  remarkable  form  of  flash  was  shown  in  which  the  lightning 
had,  as  Sir  Oliver  expressed  it,  tied  itself  in  two  or  three  distinct 
knots,  this  strange  effect,  he  observed,  being  due  to  the  procession 
of  the  electrical  discharge  through  those  rain  drops  that  happened 
to  be  nearest  to  the  immedia'e  electrified  portions  of  the  flash  as  it 
formed.  The  Euclidean  statement  of  the  shorter  path  between  two 
points  being  a  straight  line  was  apparently,  he  remarked,  not  taken 
seriously  by  lightning. 

Another  interesting  effect  produced  by  a  lightning  stroke  was  a 
broad  band  similar  in  appearance  to  certain  forms  of  the  Aurora 
Lorealis,    which,  it  was  pointed  out,  might  have  been  caused  by 


"  blowing  away  "  of  the  electrical  charge  from  the  main  body  in 
its  progress. 

As  an  example  of  how  the  effects  of  lightning  discharge  might 
extend  beyond  the  main  pith,  a  owe  observed  by  one  of  Sir 
Oliver's  assistants  was  mentioned,  in  which  a  large  iron-roofed 
shelter  was  affected  by  the  "return  stroke"  effect  of  a  distant 
storm,  and  notwithstanding  its  well-earthed  condition  through  the 
iron  stanchions  on  which  it  was  supported,  the  discharge  was 
sufficient  to  hurl  for  many  yardB  a  man  who  had  been  standing 
against  one  of  the  iron  supports,  and  had  apparently  been  further 
protected,  standing,  as  he  did,  on  a  wooden  chair  watching  a  foot- 
ball match. 

One  of  the  main  causes  of  atmospheric  electrical  charge  was  the 
alpha  and  beta  rays  produced  by  the  sun's  rays,  this  view  being 
further  supported  by  the  powerful  magnetic  storms  which  were 
caused  by  sun  spots.  This  radiation,  giving  rise  to  negative 
electrons,  produced  both  positive  and  negative  charges,  of 
which  the  positive  reached  the  earth  in  the  neighbourhood  of 
the  tropics  immediately  beneath  the  sun,  while  the  negative,  due 
to  ionisation  in  the  upper  parts  of  the  atmosphere,  were  deflected 
toward  the  Polar  regions,  and  were  the  cause  of  the  Aurora  Borealis. 
This  electronic  state  of  the  upper  atmosphere  was  the  cause  of  the 
deflection  of  the  Hertz  waves  used  in  radio-telegraphy,  making 
possible  their  course  around  the  curvature  of  the  earth,  instead  of 
allowing  them  to  radiate  into  space  as  they  would  otherwise  do. 
The  fact  also  that  metals  contained  electrons  caused  their  opacity 
to  radio-telegraphic  waves. 

Sir  Oliver  then  proceeded  to  refer  to  the  actual  commercial  pos- 
sibilities that  were  before  mankind  if  experiments  on  a  large  and 
practical  scale  were  carried  out  in  further  studying  the  electrical 
conditions  and  laws  of  the  atmosphere 

Many  of  these  had  been  demonstrated  by  laboratory  experiments 
on  a  small  scale  ;  as,  for  instance,  the  coagulating  of  moisture 
drops  in  suspension  by  means  of  sufficient  electrical  charge  to  cause 
artificial  rain.  Thus  in  many  arid  regions  round  the  tropics, 
owing  to  the  insufficiency  of  thenegative  electrical  condition,  clouds 
laden  with  moisture  constantly  passed  over,  while  the  land  beneath 
was  parched  for  want  of  rain  for  the  greater  part  of  the  year,  and 
it  had  been  suggested  that  with  the  means  to  deliver  sufficient 
quantities  of  a  negative  charge  into  such  clouds  when  desired,  they 
could  be  made  to  deliver  rain  by  the  coagulation  of  their  water 
particles. 

He  saw  no  reason  why,  with  the  many  means  available  for  sound- 
ing the  heights  of  the  atmosphere  that  were  in  present  use,  such  as 
kites,  sounding  balloons  and  the  like,  an  efficient  conductor  should 
not  be  sent  up  to  such  clouds  and  the  desired  charge  applied. 

The  question  of  the  quantity  of  the  charge,  he  thought,  was  not 
as  formidable  as  was  generally  assumed  ;  once  the  coagulating 
action  was  set  in  motion,  the  increased  conductivity  of  the  air  to 
which  it  would  give  rise  would  support  further  progressive  action 
in  itself.  With  regard  to  the  type  of  electrical  machine  to  be 
used  for  such  work,  they  had  many  frictional  electric  machines 
that  might  be  used,  but  there  was  still  great  room  for  improvement 
on  account  of  the  comparatively  low  speed  of  the  mechanical 
members  of  such  machines. 

He  himself  had  carried  out  extensive  work  on  a  practioal  scale 
upon  the  application  of  electrical  charges  to  the  atmosphere  for 
the  benefit  of  agricultural  crops.  In  this  work  a  positive  charge 
was  applied  which  acted  as  a  supplement  to  the  positive  charges 
caused  by  the  sun  itself  ;  thus,  while  the  increase  in  the  output  of 
the  crops  treated  over  ordinary  crops  amounted  to  as  much  as 
:i0  per  cent,  in  ordinary  seasons,  in  1911,  during  which  a  great 
drought  prevailed,  no  increase  was  recorded,  the  atmosphere 
having  been  sufficiently  electrically  provided,  due  to  the  sun  alone. 
The  charge  was  applied  over  the  crop  area  to  be  treated  by  means 
of  lines  of  No.  11  wire  supported  and  insulated  on  poles  lf>  ft. 
abave  the  level  of  the  ground  ;  between  these  lines  cross  wires  of 
No.  24  wire  were  stretched.  The  pressure  used  was  100,000 
volts,  generated  with  power  from  a  2-h.p.  oil  engine.  In  this 
manner  it  had  been  found  possible  to  increase  the  charged  state 
of  the  atmosphere  to  10,000  times  its  normally  electrified 
state.  It  was  also  found  that  during  windy  weather  the  charged 
atmosphere  was  carried  down  wind  sufficiently  to  show  an  effect 
upon  other  areas  of  the  field,  which  fact  in  carrying  out  experi- 
ments it  was  necessary  to  take  into  account.  The  exact  action  of 
the  charge  upon  vegetation  was  still  undetermined,  and  such 
experiments  needed  the  collaboration  of  the  electrical  engineer  and 
chemist  if  they  were  to  be  of  full  value.  There  was  reason  to 
believe  that  certain  plants  of  the  leguminous  kind  would  thrive 
better  on  the  application  of  a  negative  charge. 

A  numbar  of  photographs  of  the  equipment  used  in  carrjing 
out  these  agricultural  electrical  applications  were  shown  on  the 
screen  ;  they  consisted  of  various  arrangements  of  electric 
"  valves  "  of  the  vacuum  type  devised  by  Sir  Oliver  himself,  in 
combination  with  induction  coil  apparatus,  and  an  elaborate 
system  of  insulation,  which,  he  remarked,  had  been  one  of  the 
principal  pioneering  difficulties  to  overcome. 

As  exemplifying  a  directional  idea  rather  than  an  immediate 
possibility  of  means  by  which  the  negative  electrical  charge  gathered 
at  the  poles  of  the  earth  might  be  coaxed  into  regions  where  it 
would  be  of  commercial  use  in  the  control  of  the  weather  and 
stimulation  of  crops,  Sir  Oliver  pointed  out  that  were  the  polarity 
of  the  earth  to  be  modified  by  some  such  process  as  the  construction 
of  a  girdle  of  conductors  laid  around  the  earth  itself  in  some  polar 
latitude,  a  heavy  current  might  be  conceived  of,  assuming  the 
metallic  core  of  the  earth  to  be  of  high  permeability,  that  would 
magnetise  the  earth  sufficiently  to  bring  about  a  substantial 
moderation  of  its  polarity,  sufficiently  to  attain  the  desired  object. 
In  view  of  the  somewhat  fantastic  nature  of  this  proposal 
at   the    moment,   this  statement   should   not,  perhaps,    be  taken 
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seriously,  although  with  regard  to  the  oonduotlng  girdle,  mon  had 
already  laid  groat  enough  length  of  railway  metals  on  the  earth, 
considerably  in  excess  of  the  amount  that  would  be  required. 

In  oonoluHion,  his  lecture  wu  to  be  taken  more  an  an  agenda  of 
the  direction  in  which  valuable  results  were  obtainable  if  experi- 
ments wore  undertaken  on  the  requisite  9CaIe,  than  ub  a  record  of 
results  already  attained. 


BRITISH    PRACTICE    IN    THE 
CONSTRUCTION    OF    HIGH-TENSION 
OVERHEAD    TRANSMISSION    LINES.* 


Discission  at  Leeds. 

Mr.  J.  B.  Storb  (Mirfield)  said  that  for  voltages  lower  than 
3,000  he  did  not  agree  that  cables  were  cheaper  than  overhead  wires. 
As  to  the  faotori  of  safety  allowed  to  the  postal  authorities,  he 
thought  they  ought  to  be  increased,  in  view  of  the  frequent 
crossing  of  their  wires  with  power  wires.  In  view  of  the  trouble 
and  difficulty  of  rinding  capable  men — at  any  rate  at  short 
notice — he  found  the  oiled  twine  packing  a  difficult  operation  to 
make  a  sound  job  of,  and  if  it  was  not  made  right  it  was  a  weaker 
job  than  if  the  pin  was  cemented  in  the  insulator.  For  changing  the 
direction  of  a  line,  he  thought  the  "  A  "  pole  would  be  stronger 
to  take  the  strain  than  the  "  H "  pole,  unless  very  extensive 
trussing  was  adopted. 

Mr.  Kay  (Callender's  Cable  and  Construction  Co )  directed 
attention  to  the  firm's  patent  pole,  and  showed  the  illustrations  of 
its  structure  which  were  reproduced  on  pages  128-9. 

Mr.  H.  E  Yerbury  (Sheffield)  said  the  equipment  of  high- 
tension  overhead  lines  had  almost  reached  the  standardised  stage, 
and  the  greatest  obstacle  seemed  to  be  the  obtaining  of  wayleaves. 
Greater  progress  would  be  made  if  resthetic  considerations  were 
not  divorced  from  strict  utilitarian  considerations.  It  wonld  be 
more  satisfactory  if  it  could  be  arranged  for  all  e.h.t.  wires  to 
be  erected  on  or  adjoining  main  roads  or  railways.  He  would  like 
to  know  what  the  disadvantages  of  reinforced  concrete  poles  were 
apart  from  the  weight.  He  did  not  agree  with  the  author  as  to 
the  deterioration  and  maintenance  of  steel  tramway  poles.  He  had 
recently  had  occasion  to  remove  many,  after  a  life  of  12  or  13 
years,  and  they  had  been  found  to  be  practically  as  new.  He  used 
bases  to  all  his  poles,  which  added  to  their  life.  The  poles  were 
painted  every  three  years,  and  the  bases  were  raised.  Most  of  the 
corrosion  took  place  on  the  surface  of  the  road  where  the  bases 
were  not  used.  From  what  he  had  seen,  he  felt  thankful  that 
there  was  a  reasonable  Board  of  Trade  to  regulate  schemes  in  this 
oonntry. 

Mr.  Chris.  Wade  (Hull)  said  it  would  be  a  great  help  to  over- 
head work  if  anything  could  be  done  to  make  the  granting  of  way- 
leaves  compulsory.  He  was  doubtful  of  the  efficacy  of  Mr. 
Welbourn's  suggestions  as  to  tarring  poles,  or  as  to  creosoting  at 
the  bottom  of  the  poles,  and  he  did  not  think  that  the  Powell 
process  of  preserving  timber  could  be  a  serious  rival  of  creosoting. 

Mr.  Lang  expressed  fears  as  to  what  the  countryside  would 
look  like  when  the  time  came  which  Mr.  Ferranti  had 
forecasted. 

Mb.  W.  E.  Bdbnand  (Sheffield)  said  he  thought  that  Mr. 
Welbourn  was  wrong  in  putting  so  much  stress  on  the  pressure  of 
the  wind  and  ice  as  being  proportionate  to  the  diameter  of  the  wire. 
The  thickness  of  ice  on  the  wire  did  not  vary  very  greatly  with 
the  diameter  of  the  wire.  The  pressure  of  the  wind  should  be 
taken  as  varying  with  the  square  root  of  the  diameter.  As  to 
insulators,  there  was  a  weak  spot  in  many  cases  which 
could  not  be  shown  by  the  ordinary  test,  and  a  high-frequency 
test  should  be  made  in  addition.  The  tests  made  by  Himley  and 
Thomas  on  this  point  showed  that  there  was  no  direct  relation 
between  the  relative  puncture  strength  and  the  flush  over  strength 
of  the  insulator  as  tested  by  high  frequency.  It  was  quite  easy  to 
arrange  such  a  test. 

Mr.  T.  B.  Johnson  (Leeds)  asked  upon  what  the  author  founded 
his  comparison  of  the  strength  of  the  A  pole  and  the  H  pole. 

Mr.  W.  Wraith  (Leeds)  asked  if  the  author  had  made  any 
experiments  with  reinforced  concrete  poles. 

The  Chairman  (Mr.  Woodhouse)  said  that  with  reference  to 
the  possibility  of  disturbance  from  wireless  telegraphy  which  the 
author  had  alluded  to,  he  believed  there  were  thoroughly 
authenticated  cases  of  trouble  with  overhead  wires  from  wireless 
stations  close  to  them. 

Replying  on  the  discussion,  Mr.  Welbourn  said  that  his  com- 
parison and  the  costs  of  overhead  wires  and  cables  had  received 
strong  confirmation  from  independent  engineers  who  had  looked 
into  the  matt«r.  The  figures  given  were  from  actual 
'  existing  scheduled  contracts,  both  for  cable  and  overhead  work, 
and  represented  average  conditions,  and  they  showed  that  the 
higher  the  voltage  and  the  higher  the  kilowatts  the  greater  the 
saving  that  might  be  made.  Mr.  Storr  was  qnite  right  in  suggest- 
ing that  the  Post  Office  factor  of  safety  should  be  higher  than  the 
other.  In  his  comparison  of  the  A  and  H  poles  the  figures  of  the 
A  poles  were  taken  from  Mr.  Chris.  Wade's  paper  before  the  Insti- 
tution, which  was  admittedly  the  classic  on  that  subject.  In  regard 
to  the  strengths  of  H  poles  he  found  the  most  extraordinary  dis- 

*  For  abstract  of  the  paper  by  Mr.  B.  Welbourn,  see  Blectrioal 
Rktikw,  January  16th,  28rd  and  89th, 


oropanolts  of  testimony.       He  had,  therefore   got  bin  colleague*  to 
look  into  the  matter,  and  the  iwult  of  ■  frreat    deal   of   <i: 
and  partly  of  I  rae  what  In- bad   stated.       With    regard 

to  the  novel   pole  of  the  Oallender  Cable  and  Oonatn 

main  difficulty  that    he  had    tl    i  tee]     itTOOtOT 

daily  a  tubular  steel  struct  .  OOUIA   not  get 

inside  it  to  protect  it  from  OOTTOtlon.  The  di-enifion"  it .  • 
tions  showed  that  there  was  the  most  extraordinary  differenced  of 
opinion  upon  the  u«e  of  high  tensile  strength  steel.  He  thought 
thero  must  be  united  pressure  by  local  authorities  upon  head- 
quarters. He  was  not  aware  that  concrete  polM  had  ever 
been  used  in  this  country  upon  high-tension  linen.  [n  regard  to 
Mr.  Burnand's  observations  on  the  effective  diameter  of  n 
factors  of  safety,  he  did  not  think  anybody  wan  yet  really  satis- 
fied on  that  point.  They  never  knew  the  worst  condition*  they 
had  to  build  for.  He  knew  a  case  in  which  a  Post  Office  line  was 
12  in.  in  diameter,  which  was,  of  conrse,  quite  impossible  on  a 
commercial  basis. 


Discussion  at  Manchester. 

Mr.  C.  D.  Taite  strongly  supported  the  author's  suggestion  of 
the  appointment  of  an  Overhead  Lines  Committee.  He  could  not 
agree  with  the  author's  table  of  comparative  costs  of  overhead  and 
underground  linps  ;  usually  he  figured  that  underground  cost 
approximately  three  times  overhead,  and  in  a  particular  case  where 
duplicate  lines  were  estimated  for,  the  comparative  costs  were 
underground  £2,600  and  overhead  £953,  the  pressure  being  10,000 
volts.  The  use  of  aluminium  conductors  instead  of  copper  was 
open  to  many  serious  objections,  amongst  which  could  be  mentioned 
the  necessity  for  stronger  poles  and  cross  arms,  wider  spacing  of 
the  conductors  due  to  increased  sag,  and  special  arrangements  for 
connecting  up  with  copper  underground  cables.  Contrary  to  the 
author's  recommendations,  he  used  rigid  damns  for  tving-in  con- 
ductors and  had  never  had  trouble.  Some  of  the  binders  referred 
to  in  the  paper  appeared  to  require  good  weather  and  skilful 
erection  in  order  to  ensure  satisfaction.  He  had  always  used  oak 
cross  arms,  and  instances  had  occurred  where  a  line  wire  had 
parted  from  its  insulator  and  yet  maintained  supply  through  being 
supported  by  the  oak  cross  arm  ;  had  metal  been  employed  a  shut- 
down would  have  resulted  immediately.  Very  little  trouble  had 
been  experienced  from  lightning.  Arresters  of  the  static  discharge 
type  were  in  use,  also  a  few  aluminium  arresters  ;  the  great  trouble 
with  the  latter  type  was  the  need  of  constant  attention,  and  until 
this  was  overcome,  they  could  not  make  much  headway. 

Mr.  S.  J.  Watson  said  that  in  regard  to  the  comparative  costs 
of  overhead  and  underground  construction  he  agreed  with  the 
author's  figures  rather  than  those  quoted  by  Mr.  Taite.  A  dupli- 
cate 6  600-volt  three-phase  line  using  0'15  sq.  in.  conductor,  which 
he  had  installed,  showed  that  the  comparative  costs  were  £2,400 
underground  and  £1,250  overhead.  The  only  serious  difficulty 
connected  with  the  overhead  system  was  the  question  of  wayleaves. 
A  case  in  point  was  a  200-yd.  span  for  which  a  wayleave  could  not 
be  obtained,  necessitating  a  considerable  detour  which  cost  an 
additional  £1,200.  He  preferred  the  three-conductors-per-pole 
system.  Where  earthing  wires  were  used  they  should  be  of  the 
same  material  as  the  line  conductor,  and  placed  at  the  tops  of  the 
poles  so  as  to  give  more  protection  from  atmospherics.  Mr. 
Trotter's  triangular  guard  was  an  excellent  device,  especially  for 
three  "conductors,  and  could  also  be  applied  to  six  conductors. 
Copper  always  had  a  definite  scrap  value,  but  in  the  case  of 
aluminium  the  scrap  value  was  obscure. 

Mr.  J.  Lustgarten  considered  that  the  factors  of  safety  given 
by  the  author  for  wind  pressure  were  too  high.  His  own  experi- 
ments and  American  practice  showed  that  the  pressure  per  sq.  ft. 
of  projected  area  was  given  by  the  formula  '00021  d1  D,  d  being 
diameter  of  conductor  and  D  velocity  of  wind  in  miles  per  hour. 
He  took  a  wind  velocity  of  100  m.p  h.  =  14  6  lb.  per  ft, 

and  for  60  M. P.  H.  =  6  „  „ 
The  sag  of  wires  in  cases  where  poles  were  on  different  levels  could 
be  derived  from  the  following  formula  :— Si  =  s  (1  +  4  s/h)  j,  s 
being  the  sag  when  the  poles  were  on  same  level.  H  being  the 
difference  in  level  of  top  of  poles,  and  assuming  no  wind.  Regarding 
the  spacing  of  conductors  for  different  line  pressures,  the  formula 
held  good  up  to  100,000  volts  :— d  cm.  =  25  +  25  K  v  (b.m  s.). 

Me.  J.  S.  Peck,  referring  to  the  formation  of  ice  on  line  con- 
ductors, said  it  was  unusual  to  allow  a  factor  of  safety  which  took 
care  of  this  simultaneously  with  the  maximum  wind  pressure.  The 
tendency  in  the  States  was  to  work  with  a  muoh  lower  factor  of 
safety  than  quoted  in"the  paper,  and  hitherto  the  cases  of  trouble 
due  to  pole  breakage  were  few.  Insulators  which  were  very  satis- 
factory on  wooden  pole  lines  were  not  necessarily  so  on  steel  towers. 
Protective  devices  for  railroad  crossings  and  public  roads  were 
gradually  becoming  more  simple  in  construction.  Regarding  the 
protection  of  steelwork  from  corrosion,  the  practice  in  the  States 
was  galvanising,  and  in  one  case  known  to  the  speaker,  galvanised 
work  had  stood  well  for  20  years.  A  good  rough  estimate  for 
spacing  of  wires  on  account  of  voltage  was  1  ft.  per  10.000  volts, 
and  for  mechanical  reasons  1  ft.  per  1.000  ft.  of  span.  Steel  ground 
wires  were  in  general  use  in  the  States,  and  they  were  also  used  as 
stay  wires  for  the  poles. 

Mr.  Hollingswobth  said  that  in  certain  industrial  districts  he 
had  replaced  wooden  poles  by  steel  poles,  and  found  no  deteriora- 
tion whatever  after  two  years'  service.  "A"  poles  were  much 
preferable  to  "  H  "  poles,  and  on  all  lines  mechanical  clamps  had 
been  used  with  entire  satisfaction.  He  wished  to  confirm  Mr. 
Taite's  remarks  concerning  the  use  of  wooden  cross-arms. 

Mr.  J.  Medltk  took  exception  to  the  announcement  that  the 
powers  conferred  on  the  Postmaater-General  by  the  Telegraph  Acts 
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were  "  almost  useless."  It  was  pointed  out  in  the  paper  that 
annnal  charges  in  the  oase  of  overhead  lines  were  greater  than 
underground  ;  this  difference  would  be  accentuated  in  thiokly- 
populated  areas.  American  practice  showed  that  the  erection  of 
overhead  power  wires  in  cities  bad  been  overdone.  The  Post  Office 
factors  of  safety  of  eight  for  poles  and  four  for  wires  were  not 
observed  in  all  circumstances,  deviation  being  quite  permissible  in 
the  case  of  sheltered  positions  or  very  open  positions.  The  gradual 
freezing  of  sleet  sometimes  increased  the  diameter  of  wires  to 
2  or  8  in. ;  a  particular  case  was  cited  in  which  the  ice  taken  from  a 
100-lb.  per  mile-wire  weighed  12  oz.  per  foot.  This  meant  a  weight 
of  li  cwt.  per  wire  on  a  66-yard  span,  or  3  tonB  total  for  all  the 
wires  in  the  span.  Having  regard  to  the  low  frequency  of  break- 
downs of  this  character,  the  Post  Office  did  not  consider  it 
economical  to  provide  a  factor  of  safety  to  take  care  of  such 
cases.  The  effect  of  atmospheric  conditions  upon  stay  wires 
required  careful  consideration.  Regarding  the  inolusion  of  tele- 
phone wires  in  underground  transmission  cables,  he  pointed  out 
that  whereas  standard  speech  transmission  could  be  obtained  over 
25  miles  using  conductors  weighing  20  lb.  per  per  mile  with 
paper  strip  and  air  insulators,  the  use  of  rubber  or  gutta-percha 
insulation  considerably  reduced  the  distance.  The  termination  of 
two  wires  on  a  single  insulator  was  open  to  objection  both  in 
regard  to  surface  leakage  in  wet  weather,  and  spider  webs, 
all  of  which  interfered  with  ringing  aa  well  as  speaking 
efficiency. 

Mr.  J.  A.  Morton  referred  to  the  B.  of  T.  figures  for  windage 
and  factors  of  safety,  and  said  that  if  thess  figures  were  good  for 
the  most  severe  cross-country  work,  then  they  were  much  higher 
than  necessary  for  overhead  lines  in  small  towns  and  villages.  The 
existing  rules  in  many  cases  demanded  Buch  costly  construction 
that  developments  were  retarded,  and  even  jeopardised,  in  the  case 
of  small  undertakings.  They  practically  debarred  the  use  of 
standard  single-wood  poles,  which  were  cheap,  looked  well,  took  up 
little  space,  could  be  solidly  planted,  and  allowed  the  use  of  simple 
bracket-arms.  Contractors  were  compelled  to  use  very  stout  poles 
in  order  to  get  the  required  diameter.  The  result  was  high  cost 
and  ugliness.  Regarding  resistances  in  the  earth  side  of  horn 
arresters,  the  natural  impedance  of  any  overhead  circuit  was  given 
by  'v'l/c,  and  this  varied  in  practice  between  250  and  500  ohms.  In 
any  single  horn  gap  the  earth  resistance  should  not  be  less  than 
twice  the  natural  impedence,  otherwise  the  interruption  of  the 
earth  current  might  set  up  high-frequency  oscillations  and  cause 
damage.  On  the  other  hand,  if  the  earth  resistance  were  much 
greater  than  twice  the  natural  impedance,  it  might  be  too  great 
to  afford  relief  to  the  line.  He  advocated  legislation  making  it 
possible  to  obtain  cross-country  wayleaves  quickly,  and  on  reason- 
able terms. 

Mr.  J.  Dbummond  Paton  said  that  for  a  given  line  two  tons  of 
copper  at  £60  would  be  required  against  one  ton  of  aluminium  at 
£85.  The  necessity  for  longer  poles,  &c,  had  been  referred  to,  but 
practice  had  shown  that  the  increae  in  price  due  to  this  necessity 
was  about  15  per  cent.,  which  did  not  approach  the  economy  in 
conductor  cost.  Regarding  scrap  values,  a  case  actually  occurred 
where  aluminium  was  sold  at  a  price  in  advance  of  the  original 
cost.  Regarding  the  corrosion  of  aluminium,  a  very  high  standard 
of  purity  had  been  attained,  and  the  corrosive  effect  had  virtually 
been  annihilated. 

Mr.  A.  F.  W.  Richards  said  that  he  could  not  understand  how 
the  author  made  out  the  cost  of  an  1 1 ,000- volt  line  to  be  equal  to  that 
of  one  for  20.000  volts.  He  knew  of  cases  where  the  circumstances 
were  such  as  to  make  the  cost  of  overhead  work  as  much  as  under- 
ground. Aluminium  should  not  be  overlooked  when  its  cost  com- 
pared favourably  with  copper  after  allowing  for  longer  poles  and 
cross  arms.  Favourable  comparisons  could  not  be  made  under 
0*1  sq.  in.  copper  conductor,  and  since  this  was  a  large  area  for 
high-pressure  working,  it  was  unlikely  that  aluminium  would 
come  into  general  use  for  long  high -pressure  lines  in  the  near 
future.  Butt  welding  was  the  only  satisfactory  method  of 
jointing  aluminium,  and  probably  for  this  reason  the  extended  use 
of  insulated  aluminium  cables  had  been  prevented.  Regarding 
line  dips,  he  had  recently  inspected  a  large  number  of  these  after 
being  in  use  on  a  0'15  sq.  in.  standard  copper  line  for  nearly  two 
years.  The  clips  were  of  the  rigid  type,  and  in  r>o  case  was  there 
any  sign  of  the  glazing  being  chafed  or  chipped,  nor  was  there 
any  trace  of  crystallisation  of  the  metal.  The  rigid  clamp  was  in 
his  opinion  the  best  method  of  tying  up  conductors.  The  "  Elder  " 
suspender  certainly  got  over  the  longitudinal  movement  of  slings 
supporting  cables,  but  the  eyelet  was  an  objection,  and  would 
sooner  or  later  pull  through  the  leather  thongs.  The  speaker 
preferred  the  hook  and  wedge  pattern,  using  a  very  broad  seating 
for  the  cable  itself.  This  broad  seating  consisted  of  a  lead  strip 
braided  with  served  jute,  which  prevented  the  cable  slipping 
through,  but  allowed  the  hook  to  slide  along  the  suspension  wire, 
thereby  permitting  the  cable  to  be  "  drawn  in "  between  poles 
without  any  trouble.  Guarding  was  one  of  the  most  difficult 
problems  of  overhead  work,  and  he  oonsidered  that  lines  protected 
by  a  device  such  as  the  Merz-Price  might  reasonably  be  left 
unguarded  on  country  roads.  The  triangular  net  guard  was 
delightfully  simple  and  effective. 

The  Author,  in  reply,  said  the  comparative  costs  of  overhead 
and  underground  work  given  in  the  paper  were  obtained  from 
work  actually  carried  out  under  difficult  conditions,  and  a  mean 
figure  had  been  taken.  Regarding  aluminium,  this  was  only 
recommended  on  account  of  the  lower  first  oost  of  line.  With 
regard  to  crocs-arms,  the  Board  of  Trade  were  quite  disposed  to 
consider  any  particular  case,  and  their  regulations  were  intended 
to  be  a  record  of  the  best  general  practice.  Rigid  clamps  might 
prove  quite  satisfactory  for  two  years,  as  stated  by  one  speaker, 
but  the  proper  test  would  be  eight  or  ten  years'  service.    There  was 


a  growing  movement  in  regard  to  wayleave  concessions,  and  pres- 
sure would  have  to  come  from  the  local  sections,  as  in  London 
overhfad  lines  were  of  little  importance.  The  author  had  inspected 
a  mountain  line  fn  Bulgaria  where  lightning  storms  had  rendered 
much  havoo  until  Moscicki  condensers  were  installed.  Since  the 
introduction  of  these  condensers,  the  trouble  had  almost  entirely 
ceased.  The  UBe  of  steel  poles  in  America  had  been  successful, 
chiefly  on  account  of  the  dry  atmosphere,  but  in  the  British  Isles 
the  climatic  conditions  were  such  as  to  cause  much  trouble  with 
steel  structures.  Maintenance  charges  had  been  referred  to  by 
Mr.  Medlyn,  and  recorded  figures  showed  these  to  be  from  2  to 
S  per  cent,  per  annum, 


A    VARIABLE    CONDENSER    WITH    A 
SQUARE    LAW.* 


By  W.  DUDDELL,  F.R.S. 


Continuously  variable  condensers  are  in  considerable  use,  especi- 
cially  in  connection  with  wireless  telegraphy.  In  using  these 
condensers  for  the  purpoee  of  measurement  it  often  happens  that 
the  quantity  to  be  measured  is  proportional  to  the  square  root  of 
the  capacity  of  the  condenser  ;  for  instance,  in  wave-meters  of  the 
Donitz  type,  which  consist  of  a  fixed  self-induction  and  a  variable 
condenser,  the  condenser  being  set  to  resonance,  the  wave-length 
is  approximately  proportional  to  the  square  root  of  the  capacity  of 
the  condenser.  For  this  reason  it  would  be  convenient  in  many 
cases,  if  the  capacity  of  the  condenser  were  proportional  to  the 
square  of  the  distance  traversed  by  the  moving  part. 

Rotating-sector  condensers,  consisting  of  a  number  of  plates  or 
sectors  which  move  in  and  out  between  a  number  of  fixed  ones, 
are  often  used  in  wireless  telegraph  receivers.  In  this  case  the 
capacity,  except  near  the  extreme  ends  of  the  scale,  is  very 
nearly  proportional  to  the  angular  displacement  of  the  moving 
plates. 

A  number  of  experimenters  have  recognised  the  advantages,  in 
certain  cases,  of  what  may  be  termed  a  square-law  variable  con- 
denser ;  and  various  arrangements  have  been  proposed  and 
constructed  to  attain  this  result. 

There  are  a  number  of  possible  combinations  of  curves  which 
give  the  required  results.  We  have  two  sets  of  plates  to  deal  with, 
and  in  what  follows  it  will  be  assumed  that  the  moving  plates  are 
fixed  to  a  ppindle.  and  are  capable  of  rotation  through  an  angle  of 
approximately  180°,  and  that  during  this  rotation  the  moving 
plates  enter  between  the  fixed  plates,  at  a  constant  perpendicular 
distance  from  the  latter. 

The  capacity  of  the  condenser  is  proportional  to  the  area  of  the 
moving  plates  that  are  within  the  fixed  ones,  plus  a  small  correc- 
tion due  to  the  edge  effect.  In  its  simplest  form  the  problem  is, 
therefore,  to  design  the  shape  of  the  edges  of  the  plates,  so  that 
the  area  of  the  moving  plate  enclosed  by  the  fixed  plate  is  propor- 
tional to  the  equaie  of  the  angle  through  which  the  moving  plate 
is  rotated. 

In  choosing  between  the  various  types  two  considerations  have 
guided  the  author  to  adopt  the  type  shown  in  fig.  1.  First,  it  is 
essential  that  the  moving  plates  shall  be  mechanically  strong  ; 
secondly,  the  capacity  of  the  condenser  when  the  pointer  is  at  zero 
must  be  made  as  small  as  possible.  It  is  usual  with  sector  con- 
densers, in  order  to  make  the  capacity  perfectly  definite  at  low 
values,  to  line  the  case  with  conducting  material,  and  to  connect 
the  fixed  plates  and  the  interior  conducting  surface  of  the  condenser 
together.  It  is  therefore  necessary,  in  order  to  have  a  low  zero 
capacity,  that  the  moving  plates  should  have  as  little  outside 
surface,  and  should  be  kept  as  far  away  from  the  case  as  possible. 


Fig.  1. 

In  this  respect  the  type  shown  in  fig.   1   is  good,  compared  with 
other  typeB.     The  calibration  curve  of  the  condenser  can  be  very 
closely  represented  by  a  formula  of  the  form — 
capacity  =  a  +  b  9  +  c  82. 

In  an  actual  oaee,  a  =  0'025,  b  =  00035,  c  =  0*0659. 
Although  it  has  not  been  possible  to  get  the  initial  capacity  "  a  " 
as  small  as  one  would  like,  nevertheless  the  condenser  has  proved 
very  convenient  in  use. 
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ELECTRIC    WINDING    GEARS    AT 
COLLIERIES. 


At  the  meeting  of  the  East  ami  West  of  Scotland  branched  of  the 
Afsooiation  OF  Mining  Ei.kctuicai,  ESGINEBBB,  Air.  JameB 
Gillespie,  of  the  Pumpherston  Oil  Co.,  Mid-Calder,  read  a  paper 
on  "  Electric  Winding  Gears  at  Collieries,"  which  has  given  rise 
to  much  interest  and  discussion.  The  author,  in  the  course  of  his 
paper,  said  that  frequently  they  found  that  at  a  pit  at  which  tin- 
entire  output  was  holed,  conveyed,  hauled  and  finally  screened  by 
eleotrically-driven  machines,  an  expensively-operated  battery  of 
boilers  was  retained  solely  for  the  generation  of  steam  for  the 
winding  engine.  There  was  every  reason  to  believe  that  in  a  great 
many  cases  the  electric  winder  offered  the  more  economical 
system,  and  it  was  in  all  cases  safer,  more  easily  controlled  and  as 
rapid  as  its  old-established  rival — the  steam  winder. 

Mr.  Gillespie  described  at  length  the  electric  winders  which 
had  been  installed  at  the  Cobbinshaw  Pit  (Tarbrax)  and  the  Briech 
Pit,  belonging  to  the  Pumpherston  Oil  Co.  He  said  that  the  more 
modern  electrical  winder  at  Briech  cost  £11,000,  and  the  coBts 
might  be  tabulated  as  under  : — 

Power  for  120,000  tons       £300 

Interest  at  r>  per  cent,  on  £3,000 160 

Depreciation  at  10  per  cent,  per  annum  ...  300 

Wages  for  three  attendants           375 

Supervision,  oil,  stores,  &c.            50 


£1,175 
The  rate  of  depreciation  quoted  above  allowed  for  the  set  being 
free  from  debt  in  10  years,  although  there  was  every  reason  to 
suppose  that  its  useful  life  would  be  many  times  that  period.     The 
total  of  £1,175  worked  out  at  2'35d.  per  ton  raised. 

It  would  be  safe  to  assume  that  a  steam  winder,  including  boiler, 
pipe  range,  feed  pump,  &c,  could  not  be  installed  at  a  less  capital 
oost  than  £1,500.  It  would  consume  56  lb.  per  shaft-horse-power, 
or  2,125  tons  of  "duff  "  per  annum.  They  might  therefore  tabulate 
the  annual  costs  as  follows  : — 

2,125  tons  "duff,"  at  4s.  per  ton £425 

Interest  at  5  per  cent,  on  £1,500 75 

Depreciation  at  10  per  cent,  on  £1,500   ...  150 

Engine-keepers'  wages  (three)      375 

Stokers' wages  (two)          185 

Stores,  oil,  firebars  and  supervision          ...  100 

£1,310 

This  total  was  considerably  in  excess  of  the  total  for  electric 
winding,  the  cost  per  ton  raised  being  2'62d.,or  11'4  per  cent,  greater. 

In  these  days  of  strenuous  foreign  competition,  he  considered  it 
would  repay  any  company  working  a  number  of  small  collieries,  at 
a  low  margin  of  profit,  to  go  in  for  electric  winding. 

At  the  monthly  meeting  of  the  East  of  Scotland  Branch 
on  Friday  last,  the  author,  in  the  course  of  a  supplementary 
statement,  said  that  the  Ilgner  system  of  winding  which  was  in 
operation  at  the  colliery  at  Breich,  at  first  glance  appeared  to  be 
somewhat  complicated,  but  in  spite  of  its  several  commutators, 
ran  with  such  regularity  as  almost  to  induce  the  belief  that  the 
science  of  machine  design  had  reached  finality  in  this  direction. 
The  discussion  was  adjourned  pending  a  visit  by  the  members  of 
the  Branch  to  the  winder  at  Breich  Colliery. 

At  a  meeting  of  the  Mining  Institute  of  Scotland,  discus- 
sion was  resumed  on  the  paper  by  Mr.  Willoughby  M.  Dunn,  who 
described  the  electrical  winding  plant  at  South  Kenmuir  Colliery. 
A  summary  of  the  paper  has  already  appeared  in  the  Electrical 
Review.  In  opening  the  discussion,  Mr.  A.  B.  Muirhead,  Glasgow, 
said  that  an  electrical  winder  was'applied  to  winding  in  a  shaft  of 
20  fathoms  depth,  in  the  year  1890,  and  was  still  in  use  a  year  or 
two  ago.  The  economic  conditions  prevailing  in  the  coal  fields  of 
Germany  and  Belgium  made  it  possible  and  desirable  to  introduce 
electrical  coal  winding  long  before  the  question  was  brought  home 
forcibly  to  coal  owners  and  officials  in  this  country,  but 
they  had  now  reached  that  st8ge  when  the  matter  could 
be  considered  from  many  points  of  view.  Shaft  depths 
and  outputs  to  be  raised  varied  in  almost  every  case, 
and  on  the  other  hand,  the  source  of  the  electrical  power  and  the 
conditions  of  supply  varied  considerably,  and  these  played  a  most 
important  part  in  deciding  not  only  the  system  that  might  be 
adopted,  but  the  commercial  aspect  of  the  question  as  well.  He 
congratulated  the  author  on  his  firm's  courage  in  introducing  this 
comparatively  untried  system  into  Scotland,  and  on  the  success 
attending  the  plant.  He  had  paid  attention  to  the  system  adopted 
at  South  Kenmuir  Colliery,  and  had  been  attracted  by  the  apparent 
simplicity  of  working  and  ease  of  control,  together  with  the 
measure  of  reliability  and  obvious  efficiency  to  be  obtained  by  it. 
He  was  of  the  opinion  that  where  commercial  considerations 
justified  its  adoption,  it  would  give  satisfactory  results.  The 
purely  rotary  motion  of  the  electrical  motor  combined  with  the 
ease  with  which  the  motion  was  controlled,  made  it  an  ideal 
machine  for  starting  up  against  full  load  and  gave  it  a  great 
advantage  over  the  heavier  and  more  ungainly  reciprocating 
engine.  The  steam  winder  must  be  placed  near  the  boilers  that 
supplied  it  with  steam,  but  the  electrical  winder  was  independent 
of  this  restriction,  and  for  this  reason  it  was  not  fair  to  either 
type  to  make  a  comparison  from  the  point  of  view  of  first  cost 
only.  The  choice  of  the  system  of  winding  depended  as  much  on 
the  conditions  of  power  supply  as  the  conditions  of  winding,  and 
both  must  be  considered  if  the  best  result  was  to  be  obtained. 


THE    EMPLOYMENT    OF     POWER     IN    H.M. 
POST    OFFICE. 

At  a  meeting  of  1 1  rm:- 

Tlos  ni  Ki.i.<  m:ii  .1.  I.\<  i  i  i  !  in  Glasgow  on  January  18th, 
Mr.  II.  0.  Gr'nntl  n'H|ja]icr  was,  discusM-d.  '1  In:  paper  wan  abstracted 
in  our  iHsue  of  January  'Jth,  p.  77. 

Mil.  1'lLl.KN,  poitmarter,  Glasgow,  indicated  that  tli':y  hoped 
hooii  to  have  introduced  in  Glasgow  a  number  of  the  ideas  referred 
to  by  Mr.  Cunton. 

MB.  WM,  M'Wiiikti.u,  Glasgow,  thought  the  scheme  submitted 
that  night  suggested  a  general  Post  Office  electrification. 

Mk.  H .  W.  I.aci.ii  (Glasgow)  pointed  out  that  one  could  never 
dissociate  the  uie  of  electrical  energy  in  the  Post  Office  from  the 
name  of  Sir  William  Preece,  who  had  the  principal  pest  offices 
throughout  the  country  lighted  by  electricity,  and  thereby  was  of 
considerable  assistance  to  the  electrical  industry  when  such  assist- 
ance was  much  needed.  The  curves  given  by  Mr.  Gunton  on 
hydraulic  and  electric  lifts  removed  all  doubt  as  to  whether  an 
electric  or  a  hydraulic  hoist  was  best  lor  an  ordinary  office  pro- 
perty, as  the  number  of  journeys  in  such  a  property  was  certainly 
100,000  per  annum.  He  demurred  to  the  Post  Office  officials 
putting  down  a  private  station  for  themselves  of  comparatively 
small  siae.  If  the  author  looked  further  into  the  cost  of  electric 
cooking  he  would  be  saved  the  trouble  of  looking  further  at 
steam  plant.  With  electric  cooking  installed  the  equipment  would 
be  complete. 

Me.  A.  Page  (Glasgow)  said  that  the  battery  must  be  a  very 
large  one  indeed  before  it  could  take  up  1,250  k\v.  Discriminating 
relays  in  their  experience  in  Glasgow  were  not  satisfactory  and 
they  were  tending  to  do  away  with  them  instead  of  adding  to 
them.  How  had  the  author  found  the  earthing  of  the  neutral 
point  at  6,500  volts  1  They  did  not  think  that  that  was  necessary 
in  Glasgow,  for  they  generally  managed  to  get  there  when  they 
had  to  earth  upon  one  side,  but  that  presupposed  that  the  insula- 
tion on  the  other  two  phases  was  very  good.  The  daily  load  factor 
was  given  as  70  and  the  weekly  as  56  or  5'J  per  cent.  It  would  be 
interesting  to  hear  what  the  yearly  load  factor  was,  as  that  was 
the  factor  which  counted.  The  curves  in  connection  with  lifts 
might  save  them  recommending  electric  plant  in  the  future,  and 
it  might  be  better  to  leave  the  field  to  the  hydraulic  engineer. 
He  did  not  think  that  there  would  be  many  cases  of  that  kind, 
but  one  bad  result  led  to  a  good  deal  of  talking,  and  that  must  be 
avoided. 

Mr.  Stevenson  (Glasgow)  asked  the  author  why  he  adopted 
different  types  of  converting  machinery  in  the  various  sub- 
stations. 

Me.  Gdnton,  in  his  reply,  said  that  the  IJd.  per  unit  was  the 
cost  of  every  unit  delivered  for  lighting  and  power.  Their'  cost 
in  Glasgow  General  Post  Office  was  below  this,  and  they  used  their 
exhaust  steam  for  cooking  purposes.  They  were,  however,  going 
to  close  down  their  station,  and  take  a  supply  from  Mr.  Lackie. 
While  they  used  exhaust  steam  for  cooking,  he  had  been 
following  the  matter  closely,  and  he  thought  they  would  justify 
electric  cooking  as  being  cleaner.  As  to  Mr.  Page's  points,  the 
transference  of  the  load  to  the  battery  was  quite  automatic. 
Synchronising  was  effected  by  telephone  communication  with  the 
power  house,  and  they  never  had  any  difficulty  in  switching  in. 
In  the  case  of  the  pneumatic  plant,  they  tested  for  gas  periodically, 
and  when  it  was  found  they  stopped  pumping  through  the  system 
and  turned  the  connection  with  the  vacuum  into  air  instead  of 
compressing  the  air  again  to  the  operating  pressure.  They  had,  in 
addition,  fitted  explosion  doors  and  duplicate  mains,  and  kept 
them  quite  free  from  oil  deposits  likely  to  cause  spontaneous  com- 
bustion. He  had  the  two  different  types  of  trsnsfoiming  machinery 
in  the  sub-stations  for  two  reasons.  The  pure  alternating 
current  was  the  most  efficient.  On  the  other  hand,  it  had  a  low 
power  factor.  They  wanted  a  continuous  current  for  supply  pur- 
poses, and  continuous  current  was  more  suitable  for  driving  com- 
pressors. They  were  faced  with  the  fact  that  some  offices  wanted 
both.  He  used  three-phase  motors  for  driving  lifts  and  conveyors, 
and  then  put  all  the  continuous- current  plant  in  one  sub-station 
together  with  the-  battery.  By  using  motor  converters  as  a 
power  factor  corrector,  they  could  have  a  high  efficiency  on  the 
whole  system,  and  at  the  same  time  the  advantages  of  the  battery 
as  a  stand-by. 


"Wireless  Station  Wrecked.— "Wind  and  frost  were  the 

causes  of  a  recent  temporary  breakdown  of  the  wireless  station 
just  erected  by  the  nochfrequenz  Maschinen  A.G  .  at  Kilvese,  in 
Hanover.  The  antenno  were  fixed  to  a  21-ft.  wcoden  mast, 
surmounting  a  250- m.  high  iron  latticework  tower.  The  result  of 
a  severe  frost  in  the  night-time  was  the  coating  of  the  wires  with 
ice  to  fivefold  the  thickness  of  the  wire,  the  wtight  of  which 
under  the  stress  of  a  violent  eastern  gale  on  the  following  day  led 
to  the  downfall  of  the  whole  of  the  wood  and  wire  superstructure. 
The  action  of  the  frost  was  unexpected,  and  measures  will  be  taken 
to  prevent  the  wires  being  similarly  frozen  in  future.  There  is  no 
question  of  interrupted  service,  as  the  station,  not  having  yet  left 
the  hands  of  the  contractors,  is  without  its  official  licence.  It  is 
intended  eventually  to  fix  to  the  wooden  mast  a  revolving  light 
for  the  protection  of  the  tower  against,  and  aB  a  landmark  for, 
night-iiying  airship;-. 
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FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 

GERMANY. — The  Prussian  Minister  of  Finance  has  issued  a 
circular  pointing  out  that  the  proper  method  of  obtaining  authori- 
tative information  as  to  rates  of  duty  is  to  apply  to  the 
Directionsbehorde  dee  Zollamts  to  whose  district  the  goods  are  to 
be  cleared  for  consumption.  If,  either  in  cases  of  great  urgency,  or 
when  the  matter  appears  to  admit  of  no  conceivable  doubt,  other 
Customs  officers  answer  inquiries  addressed  to  them  otherwise  than 
in  the  formal  manner  prescribed,  it  must  be  expressly  on  the 
understanding  that  the  information  given  is  not  binding. 

GREECE.— The  Board  of  Trade  have  received  details  of  the  new 
rates  of  duty  on  certain  goods  imported  into  the  old  and  new  terri- 
tories of  Greece,  in  accordance  with  the  Bill  recently  drawn  up. 
The  duties  proposed  are  to  be  levied  in  the  new  territories  as  from 
the  date  of  the  introduction  of  the  Bill  into  the  Chamber.  Article  3 
of  the  Bill  provides  that  the  following  goods  which  are  free  of  duty 
under  the  existing  Greek  tariff  should  also  be  exempt  from  duty  in 
the  new  territories  : — Dynamos  and  inseparable  accessories  thereof  ; 
industrial  machinery  and  parts  thereof  ;  metallic  wires  for  tele- 
graphs and  electric  bells  ;  rails  and  their  connecting  portions  ; 
wire  of  iron,  steel,  or  any  other  common  metal  unwrought.  It  is 
provided  that  exemption  from  duty  may,  by  Royal  Decree,  be 
extended  to  other  articles  imported  into  the  new  territory,  as  far 
as  such  articles  are  free  of  duty  under  the  Greek  Tariff.  All  goods 
other  than  those  specially  provided  for  in  the  Bill,  on  importation 
into  the  new  territories,  are  to  pay  a  duty  of  15  per  cent,  ad  valorem. 
Other  alterations  in  rates  relate  to  goods  which  are  not  of  interest 
to  the  electrical  industry. 

AUSTRALIA. — Recent  applications  for  the  alteration  of  the 
tariff,  which  have  been  made  to  the  Inter-State  Commission, 
include  an  application  for  the  reduction  of  the  existing  duty  of 
6d.  per  lb.  on  trade  catalogues,  and  one  for  the  extension  of  a  pre- 
ference to  British  catalogues.  Representations  to  the  Commission 
in  connection  with  tariff  investigation  must  be  on  printed  forms 
obtainable  in  London  from  the  High  Commissioner  for  Australia, 
Victoria  Street,  S.W.  Such  representations  should  be  made  as 
promptly  as  possibly. 

VENEZUELA.— The  Board  of  Trade  report  that  a  circular 
recently  addressed  by  the  Venezuelan  Minister  of  Finance  to  the 
Venezuelan  Consuls  abroad,  informs  them  that  in  cases  where 
Consular  invoices  covering  goods  intended  for  shipment  to  the 
Republic  are  presented  for  certification  shortly  before  the  departure 
of  the  vessel,  so  that  no  time  remains  to  ascertain  whether  such 
invoices  embody  all  the  particulars  required,  the  Consuls  are  to 
warn  shippers  of  the  penalties  incurred  by  reason  of  errors  or 
omissions,  and  if  the  shipper  accepting  the  responsibility,  insists 
on  the  certification  of  the  invoice  in  these  circumstances,  the 
Consul  is  to  endorse  the  document  as  follows  :  "  No  revisada  por 
haber  sido  presentada — horas  antes  de  la  salida  del  buque  (Not  re- 
vised owing  to  presentation — hours  before  the  departure  of  the 
vessel)." 


NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT  YET  PUBLISHED). 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool   and   Bradford,   to   whom   all   inquiries  should    be   addressed. 


1,391. 

1,395. 

Waters. 

1,405. 


E.    G. 


"  Wire-Drawing  Machines."  R.  D.  Connor.  January  19th. 
"Methods  of  Protecting  Electric  Feeders  and  the  Like." 
January   19th. 

"  Continuous  Current  Generators."  Fried.  Krufp  Akt-Ges.  Janu- 
ary 19th.  (Addition  to  1,407/13.  Convention  date,  January  31st,  1913. 
Germany.)     Complete. 

1,421.  "  Method  of  and  Means  for  the  Production  of  Light  from  High  Ten- 
sion Magneto  Machines  Used  for  Ignition  Purposes."  A.  E.  Twiddy  and  J. 
Stally.    January  19th. 

1,437.  "  Process  for  the  Electrolytic  Production  of  Malleable  or  Forgeable 
Iron."     E.  F.  K.  Harbeck  and  B.  L*N.     January  19th.     (Complete.) 

1,452.  "  Overhead  Conductors  of  Electric  Railways."  Kalman  von  Kando. 
January  19th. 

1,495.  "  Racing  Preventer  and  Regulator  (Electrically  Controlled)  for  Steam 
and  Other  Engines."     I.  Smith.     January  20th. 

1,614.  "  Apparatus  whereby  the  Position  of  a  Sunken  Vessel  (such  as  a 
Submarine)  can  be  Located  and  Telephone  Communication  Established  Between 
Those  in  the  Vessel  and  Those  Above  Watet."    A.  Butler.     January  20th. 

1.548.  "Telegraphic  Printing  Receivers."  J.  B.  Nigron.  January  20th. 
(Convention  date,  January  21st,  1913,  France.)     (Complete.) 

1.549.  "  Electric  Switches,  Commutators,  and  the  Like."  P.  E.  Morand. 
January  20lh. 

1,553.  "  Manufacture  of  Cemented  Mica  Plates."  Micanite  and  Insulators 
Co.,  Ltd.,  and  A.  G.  Elliott.     January  20th. 

1.556.  "Control  of  Moving  Bodies  by  Radiant  Energy."  J.  II.  Hammond. 
Jnr.  January  20th.  (Convention  date,  January  21st,  1913,  United  States.) 
(Complete.) 

1.557.  "  Fittings  for  Electrical  Conduit  Systems."  D.  L.  J.  Broadbent. 
January  21st. 

1,606.  "  Life-Guards  or  Safety  Appliances  for  Use  with  Electric  Tramcars 
and  Other  Vehicles."     H.   Ezard.     January  21*t. 

1.C07.     "  E'ectric   Desk-Lamps."     M.  J.   D.  Carter.     January  21st. 

1,632.  "  Sparking-Plugs  for  Internal-Combustion  Engines."  J.  J.  Weldon. 
January  21st. 

1,640.  "Arrangements  for  Regulating  the  Torque  of  Polyphase  _  Electric 
Motors."  SiruENS-SaiuCKERTWEBKl  G.m.b  H  January  21st.  (Conrantion  date, 
January  22,    1913,   Germany.)     (Complete.) 


1,641.  "  Automatic  Switches  for  Use  in  Telephone  Exchange  Systems." 
VViSTiiiN  Electric  Co.,  Ltd.  January  81st.  (Franklin  Tuthill  Woodward, 
Belgium.)     (Complete.) 

1,651.     "  Telephones  and   the  Like."     E.  O'TooLI.     January  21st. 

1,691.     "  Electric  Lamps  and  their  Fittings."     H.  E.  Shiward.     January  Slat. 

1,697.  "  Appliance  for  use  in  Radio-Active  Treatment."  G.  Barnitt.  Janu- 
ary 21st.     (Vernon  C.  Ward,  United  States.) 

1,716.  "  Magnet  Pole-Pieces  of  Telephone  Receivers  and  the  Like."  A.  Mark. 
January  22nd. 

1,729.  "  Connections  and  Fittings  for  Electric  Conduits."  C.  Birch.  Janu- 
ary 22nd.     (Complete.) 

1,748.  "  Electric-Lighting  Systems  for  Moving  Vehicles  and  Apparatus 
therefor  Applicable  Wholly  or  in  Part  to  Other  Purposes."  J.  Neale.  Janu- 
ary 22nd. 

1.757.  "  Electropathic  Wearing-Apparel."  S.  J.  Rosa  and  H.  SciiomxD. 
January  22nd. 

1.758.  "  Electric  Ignition  for  Internal-Combustion  Engines."  G.  Inrio  and 
L.   Inric.     January  22nd. 

1,779.  "  Thermal  Relay."  H.  Fairbrotiiek.  (Thermo  Electric  Instrument 
Co.,    United   States.)     January   22nd.     (Complete.) 

1,786.  "  Fluid  Rheostats."  Icranio  Electric  Co.,  Ltd.  (Cutler  Hammer 
Mfg.  Co.,   United  States.)     January  22nd.     (Complete.) 

1,792.  "  Circuit  Arrangements  for  Telephone  Systems."  Siemens  & 
Halske  Akt.-Ges.  January  22nd.  (Addition  to  22,013/10.  Convention  date, 
January  25th,  1913,  Germany.)     (Complete.) 

1,828.     "  Steering  and  Other  Compasses."     W.  D.  Wiiyti.     January  23rd. 

1.850.  "  Electric  Cables."  J.  F.  Watson  and  Callender's  Cable  and  Con- 
struction Co,   Ltd.     January  23rd. 

1.851.  "  Manufacture  of  Electric  Cables."  J.  F.  Watson  and  Callender's 
Cable  and  Construction  Co.,  Ltd.     January  23id. 

1,854.  "M»aif  for  and  Method  of  Changing  the  Frequency  of  Alternating 
Electric  Currents."     A.  M.  Taylor.     January  23rd.     (Addition  to  8,863/11.) 

1,856.  "  Typewriting  Telegraph  Transmitters  or  the  Like."  Siemens  Bros, 
and  Co.,  Ltd.  January  23rd.  (Siemens  and  Halske  Akt-Ges,  Germany.) 
(Complete.) 

1,871.  "  Circuit  Arrangements  for  Telephone  Systems."  Siemens  and 
Halske  Akt-Ges.  January  23rd.  (Addition  to  28,751/13.)  (Convention  date, 
January  25th,  1913,  Germany.)     (Complete.) 

1,877.  "  Electrical  Instruments."  R.  D.  GiFFORD  and  Nalder  Bros,  and 
Thompson,  Ltd.    January  23rd. 

1.890.  "  Means  for  Transforming  Mechanical  or  Electrical  Energy  into 
Heat."     Pintsch's  Electkio  Mrc  Co.,  Ltd.,  and  C.  H.  Vidal.    January  83rd. 

1.891.  "  Process  of  Rolling  Metal."     S.  O.  Cowper-Coles.     January  23rd. 

1.892.  "  Process  for  the  Electro-Deposition  of  Lead."  S.  O.  Cowper-Coles. 
January  23rd. 

1.893.  "  Process  for  Coating  or  Plating  Metal  Sheets  with  Other  Metals." 
S.  O.  Cowper-Coles.     January  23rd. 

1.968.  "  Telephonic    Receivers."      Western    Electric    Co., 
Tuthill    Woodward,   Belgium).     January  24th.      (Complete.) 

1.969.  "  Telephone   Systems."     Automatic   Telephone  Mfg. 
F.  Newfohth,  Jnr.     January  24th. 

1.970.  "  Telephone   Systems."     Automatic  Telephone   Mfg. 
A.  B.  SPERRY.     January  24th. 

1,972.    "  Dry  Cell  Batteries."     C.  W.  Simmons.     January  24th.     (Complete.) 
1,975.     "  Motor   Controllers."      G.    R.    Radley.      January    24th.      (Convention 
date,  January  25th,  1913,  United  States.)     (Complete.) 
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19X2. 

8,144.  Process  of  Manufacturing  Resistances  roR  Electrical  Heating 
Apparatus.     C.  O.   Bastian.     April  4th   (October  4th,   1912). 

22,621.  Method  of  Producing  Condensation  Products  or  Aldehydes. 
E.  C.   R.   Marks.     (E.   I.  du  Pont  de  Neniouis  Powder  Co.).     October  4th. 

27,859.     Manufacture  of  Tungsten.     C.  Gladitz.     December  3. 

27,956.  Switching  Devices  for  Starting  Mercury  Vapour  or  Other  Elec- 
tric Lamps,  Electromoters,  and  the  Like.  G.  W.  Johnson  (W.  C.  Heraeus 
Ges.)    December  4th.  

XS13. 

43.  Apparatus  for  Electrically  Operating  Pianino  Machines,  and  the  Like 
Reciprocating  Tools.  Lancashire  Dynamo  and  Motor  Co.  A.  P.  Wood  and 
R.   S.    McLcod.     January   1st.     (Cognate   application   16,792/12). 

416.  CHANDELIERS  and  Liciiting  Fixtures.  W.  H.  Fisher.  January  6th. 
(January   0th,   1912.) 

444.  Resonating  Relays.  H.  von  Kramer  and  G.  Kapp.  January  7th. 
(Patent  of  Addition  not  granted.) 

465.     Magnetometers,  Compasses,  and  the  Like.     R.  W.  Paul.     January  7th. 

736.  Radiating  System  for  Signalling  by  Electric  Waves  from  Aeroplanes. 
Signal  Ges.     January  9th.     (February  24th,  11,12.) 

790.  Motors  for  Use  Chiefly  in  Connection  with  Telegraph  Transmitters. 
J.  S.  Withers  (Cox  and   Dicketts).     January   10th. 

791.  Automatic  Telegraph  Transmitters.  J.  S.  Withers  (Cox  and  Dicketts). 
January  10th. 

843.  Lamps  for  Motors  and  Like  Vehicles.  R.  A.  Oldfield  end  J.  and  R. 
Oldfield,  Ltd.     January  10th. 

1,223.  Automatic  Telephone  Exchange  Systems.  Western  Electric  Co. 
(Wohler).     January  16th. 

1,278.  Electromagnetically-Operated  Diaphragms  for  Producing-  Sound.- 
E.  A.  Graham.     January  16th. 

1,281.    Spark  Plugs.    C.  H.  Duffy.    January  16th. 

1,862.     Earthing  Clip.     F.  Townson.  January  23rd. 

2,361.  Electric-Contact  Makers.  L.  Clempson  and  A.  E.  Murrell.  Janu- 
ary 29th.     (February  7lh,  1913.) 

2,417.  Instruments  for  Measuring  the  Flow  or  Fluid  Tiirouch  a  Conduit. 
British   Thomson-Houston  Co.    (General    Electric  Co.).     January  29lh. 

3,539.  Method  or  and  Apparatus  for  Increasing  the  Effect  or  Variations 
of  Electkio  Current.     A.  C.  Fuller.     February  11th. 

4  226.  Device  for  Holding  a  Coil  or  Coils  of  Insulated  or  Other  Wiri 
which  is  Being  Used  in  the  Installing,  of  Electric  Liciiting,  Bell,  Tele- 
phone, and  Like  Systems.     H.  W.  Brotherton.     February  19th. 

6,158.  Regulators  for  Dynamo-Electric  Machines.  J.  R.  Johnstone  and 
T.  Ferguson.     March  1st. 

6,199.    Electric  Arc  Lamps  for  Projection.    A.  Schmidt.    March  1st. 

6,176.  Ignition  Apparatus  for  Internal-Combustion  Encines.  W.  J.  Msllsrah- 
Jac'kson   (Suingham  and   Elmandorl).     Marsh   12lh. 
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The  Prime  Minister  received  a  deputation  of  tl 
Federation  of  Great  Britain  on  the  3rd  inst.  in  regard  to 

the  minimum  wage,  and  on  the  following  day  the 
deputation  waited  upon  Mr.  McKenna,  the  Home  Secretary, 
re  the  inspection  of  our  mines.  Also,  during  the 
week,  the  South  Wales  Miners'  Federation  held  a  conference 
and  considered  some  17  recommendations  for  ensuring 
greater  safety  in  coal  mines,  which,  we  presume,  they  will 
ask  the  Government  to  put  into  force. 

Wc  are  glad  to  see  that  neither  Mr.  Asquith  nor  Mr. 
McKenna  gave  them  very  much  encouragement — rather  the 
reverse,  in  fact.  The  Premier  had  to  admit  that  the  Mini- 
mum Wage  Act  was  a  highly  experimental  piece  of  legis- 
lation, passed  at  a  time  of  great  stress,  and  to  remove  what 
was  understood  to  be  a  particular  case  of  hardship  to  the 
underground  worker  in  an  "  abnormal  place."  It  is  very 
remarkable  that  the  expression  "  abnormal  "  place  is  now 
seldom  heard  mentioned.  Such  places  have  all  disappeared  as 
if  by  magic  ;  but  we  have  heard  of  whole  seams  having  to  be 
closed  altogether,  because  under  the  minimum  wage  it  did  not 
pay  to  get  the  coal  out.  So  far  as  the  great  majority  of  miners 
are  concerned,  we  believe  the  "  minimum  "  has  suited  them 
very  well  indeed,  but  the  fewer  "  good "  workmen  it  has 
not  benefited  one  iota.  Some  thousands  of  pounds  are 
being  paid  every  week  by  the  coalowners  of  this  country  to 
"  make  up "  the  wages  of  the  miner  to  the  "  mini- 
mum "  :  in  other  words,  the  miners  of  this  country 
are  taking  out  of  the  pockets  of  the  coalowners 
(and,  of  course,  it  eventually  has  to  come  out 
of  the  pockets  of  the  general  public)  some  thousands  of 
pounds  every  week  for  which  they  do  nothing.  And  then 
they  actually  have^tbe  temerity  to  ask  the  Prime  Minister 
to  raise  the  minimum  by  9d.  per  day  !  In  addition  to  this, 
they  also  ask  that  all  surface  workers  at  mines  be  paid  a 
minimum  wage.  Why  ?  Mr.  Asquith  said  that  whatever 
claim  the  worker  in  an  abnormal  place  might  have  had,  he 
did  not  see  how  this  could  be  applied  to  the  surface  workers, 
and  if  it  were  applied,  a  similar  privilege  could  not  very 
well  be  denied  to  men  of  the  same  class  in  factories  or  any 
other  form  of  industry.  We  agree,  as  most  people  will  also 
agree,  that  a  workman  employed  at  a  colliery  can  have 
no  more  claim  for  special  treatment  than,  say,  the 
railway  porter  or  any  other  workman.  As  a  matter  of  fact, 
the  underground  worker — such  is  human  nature,  and  the 
miner  is  particularly  human  in  this  respect— cares  very 
little  what  his  brother  worker  on  the  surface  gets  ;  but  the 
surface  worker  is  a  member  of  the  underground  workers' 
Union,  and  as  such  helps  to  support  the  demands  of  the 
latter.  At  the  end  of  the  strike  in  1 912,  the  surface  worker 
began  to  ask  himself  what  he  went  on  strike  for,  and  we 
opine  that  the  leaders  found  it  just  a  little  difficult  to 
answer  him.  Hence  the  demand  for  a  minimum  wage  for 
surface  workers.  But  will  the  underground  workers  come 
out  on  strike  to  support  the  surface  workers  in  their  demand 
SI  c 
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for  a  minimum   wage  ?       No !    a   thousand    times,    No  ! 
The  general  public  need  have  no  fear  on  this  score. 

Another  demand  was  that  it  should  be  illegal  for  any 
workman  to  be  evicted  from  his  house  during  a  dispute. 
We  wonder  why  they  did  not  ask  at  the  same  time  that  it 
should  be  illegal  for  an  employer  to  fill  auy  vacancy  during 
a  strike,  and  also  that  during  the  period  of  the  dispute  the 
workman  should  not  have  to  pay  rent  or  rates,  and — 
but  why  go  further  ?  The  whole  of  the  demands  are  nothing 
but  Socialistic  absurdities. 

In  the  interview  with  Mr.  McKenna  it  was  complained  that 
the  whole  system  of  inspection  was  wrong,  and  that  if  the 
Home  Office  was  going  to  take  any  part  in  saving  the  lives 
of  the  miners  it  must  reorganise  the  whole  system.  How  ? 
By  the  appointment  of  a  staff  of  inspectors  selected  by  vote 
by  the  workmen  and  paid  by  the  State.  As  Mr.  Brace 
pointed  out,  the  salary  of  these  inspectors  need  not  be  high, 
say  £150  to  £200  a  year,  and,  at  the  latter  figure,  would 
only  cost  a  matter  of  £40,000.  Mr.  McKenna  quite  rightly 
pointed  out  that  the  workmen  can  appoint  their  own  in- 
spectors now,  but  this  did  not  suit  Mr.  Brace,  who  is 
reported  to  have  replied  :  "  Only  to  the  extent  that  they 
are  inspecting  one  day,  but  they  may  have  to  earn  their  own 
bread  to-morrow."  We  wonder  if  Mr.  Brace  meant  to 
imply  that  when  a  workman  was  inspecting  he  undertook 
this  duty  gratuitously  and  out  of  the  fulness  of  his  heart  for 
the  hardships  and  perils  of  his  fellow  workman  ?  Such  is 
very  far  from  being  the  case.  The  miner  undertakes  no 
duty  such  as  this  without  being  paid  for  it,  and  what  a 
scramble  there  would  be  for  the  inspectorships  !  But  what 
good  would  they  do  ?  A  little  over  four  years  ago  the 
number  of  inspectors  was  38,  to-day  there  are  nearly  100. 

To  hear  Mr.  Brace  and  others  of  his  class  talk  one  would 
think  the  majority  of  accidents  in  mines  were  caused  by  the 
owners  and  managers  wilfully  breaking  the  rules  and  regu- 
lations of  the  Coal  Mines  Act  for  the  sake  of  profit,  and 
that  if  there  were  sufficient  inspectors  this  would  be  stopped. 
If  Mr.  Brace  is  a  practical  miner,  as  we  suppose  he  claims 
to  be,  he  knows,  in  his  heart,  that  such  a  suggestion  is  a  vile 
calumny.  Neither  owners  nor  managers  want  accidents  ;  if 
not  from  the  humanitarian  point  of  view,  then  at  any  rate 
from  the  material  one  of  costliness.  It  would  be  a  good  thing, 
if,  instead  of  appointing  inspectors,  the  owners  were  forced 
to  appoint  overmen  and  deputies  vested  with  police  powers, 
so  as  to  ensure  the  rules  and  regulations  being  strictly 
carried  out  by  the  workmen.  But  obviously  such  men  as 
these  could  not  be  selected  and  appointed  by  the  workmen, 
and  we  do  not  suppose  that  this  suggestion  would  meet 
Mr.  Brace's  ideas. 

In  regard  to  the  suggestions  put  forward  by  the  South 
Wales  Miners'  Federation,  one  of  these  is  to  this  effect : — 
"  Workmen  to  have  the  right  of  appointing  and  controlling 
colliery  firemen."  Why  did  they  not  at  once  say 
"  Manager  "  ?  "  Workmen  to  have  the  right  to  initiate 
prosecutions  against  colliery  officials  for  breach  of  rules,  in 
the  same  manner  as  the  right  given  to  officials  to  prosecute 
workmen."  They  have  this  right  now  if  they  will  only 
first  obtain  the  sanction  of  the  Home  Secretary.  But  the 
most  absurd  of  all  was  :  "  The  use  of  electricity  for  motive 
power  in  mines  to  be  totally  prohibited,"  though  evidently  some 
little  sense  returned  to  the  delegates,  for  this  was  with- 
drawn and  deferred  for  further  consideration  at  the  annual 
conference  in  March. 

There  was,  however,  one  sensible  suggestion,  and  we  arc 
glad  to  see  that  the  miners  themselves  are  making  it,  viz.  : 
"That  we  press  for  the  use  of  electric  lamps  in  mines,  pro- 
vided that  a  gas-testing  lamp  is  available  for  use  in  every 


working  face."  There  is  not  the  slightest  objection  to  the 
latter  clause,  as  there  is  unfortunately  no  other  means  of 
testing  for  gas  available  at  the  moment.  The  electric  lamp 
will  do  much  towards  reducing  the  number  of  accidents  by 
means  of  the  better  light  it  gives,  but  the  most  important 
thing  about  it  is  that  it  is  a  real  safety  lamp,  and  in  this 
respect  its  introduction  is  one  step  towards  the  preven- 
tion of  these  terrible  disasters,  such  as  we  lately  had  at 
Senghenydd. 


CENTRAL-STATION    SALARIES. 


A  i  kw  weeks  ago,  when  referring  to  the  importance  of 
maintaining  continuity  of  supply  and  the  possibility  of 
militancy  adopted  by  central-station  employes  leading  to 
trouble,  we  remarked  that  it  was  not  surprising  if  workers 
of  this  class,  like  those  following  other  callings,  went  the 
length  of  indulging  in  threats  if  their  grievances  were  not 
properly  considered.  We  did  not,  however,  mean  to 
suggest  that  the  making  of  threats  was  likely  to  hasten 
the  redress  of  those  grievances. 

Sometimes  one  feels  better  after  an  outburst  has  given 
relief  to  pent-up  feelings.  We  hope  that  it  may  be  so  in  the 
present  case,  for  central-station  men  should  bear  in  mind 
the  thought  that  continuity  of  threat  may  serve  to 
justify  in  the  eyes  of  Parliament  the  demand  of  supply 
authorities  for  penalties  ensuring  continuity  of  supply. 

We  were  privileged  last  week  to  attend  a  London  meeting 
of  the  Association  of  Electrical  Station  Engineers,  and  we 
watched  its  proceedings  with  considerable  interest  but  not 
without  some  concern.  It  is  impossible  for  40  or  50  such 
officials  to  meet  together  in  these  days  without  all  sorts  of 
different  views  finding  expression.  To  our  way  of  thinking, 
the  Electrical  Trades  Union  has  been  showing  a  remarkable 
eagerness  to  draw  the  central-station  men  into  its  net,  and 
it  was  said  at  the  A.E.S.E.  meeting,  by  one  who  was 
obviously  spokesman  on  behalf  of  that  Union,  that  if  they 
could  arrange  matters  between  the  A.E.S.E.  and  the 
E.T.U.,  the  former  would  have  at  their  backs  the  great 
financial  strength  of  the  latter,  with  its  7,000  members. 
If  this  means  anything,  it  is  that  the  wireman  in  provincial 
obscurity  will  have  the  privilege  of  maintaining  the  shift 
engineer  in  the  Metropolis  by  means  of  levies,  the  while  the 
central-station  official  kicks  his  heels  on  the  wrong  side  of 
the  station  walls.  That  is  at  once  both  interesting  and 
humiliating  to  contemplate. 

Our  "  Correspondence  "  pages  have  long  shown  that  there 
are  two  very  different  types  of  men  in  central-station  work. 
There  is  what  we  may  describe  as  the  professional  man,  who 
believes  in  status,  and  there  is  another  who  is  out  for 
higher  remuneration  and  is  indifferent  concerning  status, 
dignity,  and  so  forth.  Is  it  unfair  to  say  that  the 
former  expects  to  rise  to  higher  positions,  and  that  the 
latter,  because  of  his  circumstances,  will  not  object  if  he 
be  classified  a  workman,  so  long  as  he  can  at  once  get  more 
money  or  better  conditions  ?  Eor  either  of  these  classes 
to  permit  themselves  to  be  led  spider  and  fly  fashion  by 
socialistic  vapourings  concerning  ideal  States  of  the 
future,  when  they  are  dealing  with  present  problems, 
would  be  sheer  absurdity.  The  man  who  pours  weak 
ridicule  upon  such  things  as  status,  and  wants  to  see  the 
Middle  Class  stamped  out,  is  unlikely  to  aid  the  cause  which 
the  A.E.S.E.  was  established  to  promote.  If  only  the  spirit  of 
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moderation  be  fostered,  the  Association  has  a  great  oppor 
tunity  for  continuing  tbe  upward  movement  in  wages  and 
galnricB,  for  which  its  own  existence  and  certain  other faotoi 
were  responsible.  Because  in  certain  oases  the  ii'iucsts  of 
individual  central-station  assistants  for  better  scales  of  remu- 
neration may  have  been  turned  down  by  municipal  com- 
mittees and  boards  of  directors,  it  does  not  follow  that  the 
only  thing  to  do  is  to  fly  into  a  rage  and  make  imperative 
demands  through  their  organisation. 

Surely  there  is  room  for  combined  representation  aloDg 
well-tried  diplomatic  lines.  Such  is  always  to  be  preferred 
to  ill-expressed  demands  which  are  punctuated  by  irritation 
and  other  bad  feelings.  That  "  a  man  is  known  by  the 
company  he  keeps,"  occurs  to  one  at  once  in  connection 
with  the  suggestion  that  the  A.E.S.E.  should  be  prepared 
at  a  favourable  moment  to  co-operate  with  the  E.T.I  I. 
Happily,  that  proposition  was  not  approved  by  the  executive. 
If  one  thing  is  clearer  than  another  in  this  recent  scries  of  dis- 
cussions, it  iB  that  the  central-station  engineer  who  is  anxious 
for  status  will  not  get  it  by  too  close  an  alliance  with  the 
E.T.U.,  however  excellent  that  organisation  might  be  from 
the  workers'  (we  use  the  word  quite  inoffensively)  point  of 
view. 

We  do  not  know  how  far  the  temper  of  the  little  gather- 
ing of  last  week  may  be  regarded  as  representative  of  that 
of  the  400  A.E.S.E.  members  enrolled  in  the  London  dis- 
trict. Still  less  are  we  able  to  say  how  far  it  represents  the 
opinions  of  the  1,500  in  the  United  Kingdom  who  are 
either  enrolled  as  members  or  have  lodged  their 
applications.  A  little  suggestive  advice  regarding  a  house 
divided  against  itself,  and  the  folly  of  a  king  going  to  war 
under  certain  circumstances,  may  not  be  untimely.  Also, 
one  might  suggest  that,  before  threats  are  made,  it  is  as 
well  to  know  just  where  you  would  stand  in  the  event  of  its 
being  necessary  to  carry  those  threats  into  effect.  The  last 
state  of  the  Association  might  be  worse  than  the  first. 

As  in  the  past,  so  now,  we  wish  the  central-station 
staffs,  whether  through  their  organisation  or  in  other 
ways,  a  full  measure  of  success  in  their  movement  to 
raise  their  status  and  secure  a  settlement  of  the  various 
grievances  to  which  they  have  periodically  given  full 
expression  in  our  pages.  But  we  cannot  for  one  moment 
feel  that  they  have  anything  whatever  to  gain  by  indulging 
in  strike  talk.  Not  only  is  it  infra  dig.,  but  it  is  unwise. 
Let  us  put  a  few  plain  questions,  and  leave  those 
interested  to  answer  them  : — Could  a  strike  possibly 
remove  certain  of  the  factors  making  for  low  remunera- 
tion ?  If  all  the  A.E.S.E.  members  were  to  strike 
would  it  be  impossible  to  "  keep  the  wheels  turning "  ? 
Would  the  non-militants  in  the  A.E.S.E.  support  their 
militant  fellow  members  by  "coming  out"?  Are  there 
not  hundreds  of  men  eager  to  get  into  central-station  work  ? 
May  be  some  of  our  readers  will  think  we  treat  this  matter 
more  seriously  than  it  deserves.  To  that  we  would  reply 
that  we  are  dealing  with  the  spirit  that  is  prevalent,  and  the 
mere  suggestion  that  members  of  the  A.E.S.E.  would  ever 
take  such  drastic  measures  as  are  indicated  above  can  only 
harm  the  interests  of  the  central- station  man.  We  advise 
the  Association  to  suppress  strike  agitators  and  pursue  its 
work  legitimately,  but  as  firmly  as  it  pleases,  along  the 
peaceful  way. 

We  believe  that  the  majority  of  electricity  supply  "chiefs" 
are  not  averse  to  paying  fair  and  proper  remuneration  to 
their  staffs,  and  to  considering  favourably  the  movement 
for  better  conditions.  Many  of  them  have  been  through 
the  same  mill  as  their  assistants  and  know  both  the  duties 
and  the  handicaps.  Their  efforts  might  be  strengthened 
by  the  existence  of  a  strong  and  respected  A.E.S.E.,  and 
committees  and  boards  of  directors  who  have  sometimes 
turned  down  applications  from  station  staffs,  might  through 
them  be  brought  into  line.  The  Association  of  Municipal 
Electrical  Engineers  in  the  London  area  already  has  the 
whole  subject  of   station   employment   in   hand,  and  the 


A..E.8.E.  has  daring  the  last  few  days  written  to  all  London 
■apply  authorities  awing  for  a  Committee  to  I"-  appointed,  aa 
stated  in  the  resolution  which  appeared  in  our  last  isnue. 
Wc  hope  that  as  a  result  of  these  and  other  deliberation*,  it 
may  be  possible  to  i  ly  what,  the  position  is  in 

London,  and  If  grievances  really  i  that  something 

may  be  done  to  remove  at  any  rat<  -on, i-  of  the  causes  of 
"The  Present  Discontent." 


Ondeb  the  influence  of  more  encourag- 
oppcr      •        new8    especially   in    so    far   as   the 
Position.  .  ,  , 

financial  markets  were  concerned,  c 

sustained  a  decided  improvement  with  a  good  extension  of 
speculative  interest  accompanied  by  more  liberal  buying  on 
the  part  of  consumers.  The  last  European  figures  certainly 
gave  the  market  direct  encouragement,  for  they  really  made 
a  capital  showing, 'the  European  visible  supply  during 
January  sustaining  a  reduction  of  about  3,000  tons;  but  the 
stimulating  influences  were  partially  discounted  by  the 
growth  of  apprehensions  lest  the  next  United  States  returns 
should  disclose  a  further  increase  in  the  stocks  of  copper 
held  at  the  American  refineries.  The  fears  on  this  score 
were  responsible  indeed  for  quite  a  sharp  set  back  in  the 
prices  of  warrant  copper  towards  the  end  of  last 
week.  The  outlook  is  certainly  not  as  clear  as  it 
might  be,  but,  on  the  whole,  there  are  encouraging 
signs  which  it  would  not  be  wise  to  ignore.  One 
of  the  most  important  of  these  is  the  continued  activity 
which  prevails  in  electrical  connections  where,  although 
things  are  not  at  their  apex,  a  high  level  of  manufacturing 
activity  is  nevertheless  being  maintained  in  Europe,  while 
it  is  impossible  for  American  trade  to  remain  in  the 
despondent  condition  reflected  by  the  official  returns  for  the 
month  of  December.  Even  while  the  Unites  States  pro- 
duction of  copper  is  being  affected  unfavourably  by  the 
strike  which  still  continues  in  the  Lake  Superior  region, 
certainly  production  is  getting  back  to  the  normal  there, 
but  it  will  take  time  before  output  resumes  its  old  level, 
for  workmen  are  dribbling  back  to  their  employment,  and 
only  part  of  the  furnaces  at  the  smelting  works  are  in 
operation.  The  upheaval  in  Mexico  is  another  restraining 
factor  upon  production,  and  it  cannot  be  expected  that  indus- 
trial operations  in  this  quarter  can  be  resumed  upon  anything 
approaching  a  satisfactory  scale  for  months  to  come.  There 
seems  no  reason  to  anticipate  much  higher  prices  for  copper  in 
the  early  future,  but,  on  the  other  hacd,  a  gently  fluctuating 
market  within  the  extreme  figures  recently  witnessed.  The 
considerable  relaxation  in  the  money  market  is  a  matter  of 
great  importance  in  considering  the  future  of  trade.  Easy 
money  is,  of  course,  a  symptom  of  industrial  depression, 
but  it  is  necessary  for  money  to  be  cheap  for  trade  to  revive, 
and  the  extent  and  rate  of  the  revival  depend  largely  upon 
the  requirements  of  consumers  and  the  confidence  which 
they  feel  regarding  the  basis  of  business.  If  America  should 
recover  rapidly  from  the  depression  which  has  been  the 
chief  characteristic  there  for  a  good  many  months,  a  sharp 
change  might  easily  be  witnessed  in  European  conditions. 
Generally,  the  worst  should  have  been  seen  here  in  a  good 
many  connections,  notably  iron  and  steel,  and  it  is  im- 
possible to  believe  that  a  rehabilitation  of  confidence  and 
industrial  activity  in  one  direction  of  the  metallurgical 
industries  should  not  meet  with  a  response  in  others. 

The  American  Copper  Producers'  Association  returned 
the  United  States  production  during  January  as  58,82(3 
tons,  compared  with  62,04!)  tons  in  December,  a  falling 
off  of  over  3,200  tons.  The  American  consumption  was 
on  a  larger  scale,  but  still  fell  far  below  the  average,  being 
only  21,409  tons,  against  9,794  tons  in  December,  and 
29,1 1 1  tons  in  January  of  last  year.  The  exports  constituted 
a  record  at  89,266  tons,  against  32,831  tons  in  December, 
and  26,957  tons  in  January  of  last  year.  The  net  result 
of  the  figures  is  a  reduction  in  the  stocks  of  1,950  tons  to 
38,971  tons,  compared  with  40,821  tons  at  the  end  of 
December,  and  55,000  tons  a  year  ago.  The  market  took 
the  figures  well,  and  there  was  a  sharp  advance. 
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STATUTORY    NOTICES. 


Connection  Sheet  No. 


By   "INTERESTED.' 


System  in  business — that  is,  properly- designed  system — 
is  the  means  whereby  trouble  is  escaped.  Electricity  works 
are  quite  as  much  open  to  damage  incidental  to  badly- 
designed  system  as  other  trades.  "When  all  runs  well,  all  is 
well  ;  but  when  one  small  item  in  the  huge  organisation  of 
a  business  slips  askew,  then  the  design  comes  in  for  serious 
strain. 

Electricity  supply  undertakings  are  particularly  susceptible 
to  derangement  by  a  dislocated  system  because  statutory 
requirements  are  so  exacting,  and  any  slip  in  the  process 
of  complying  with  the  numerous  provisions  of  many  Acts  of 
Parliament  not  infrequently  leads  toward  trouble  more  or  less 
serious. 

The  mains  and  distributing  departments  offer  the  chief 
openings  for  trouble  in  connection  therewith,  and  with  a 
view  to  escaping  these  dangers,  I  present  below  particulars 
of  a  book  containing  five  different  patterns,  so  arranged  that 
with  this  book  in  use  the  mains  department  of  a  metro- 
politan station  cannot  gro  far  astray  when  carrying  out  house 
service  connections.  The  forms  are  arranged  in  order,  and 
by  employing  them  in  rotation,  the  systematic  dispatch 
of  the  various  notices  is  quite  simple ;  they  constitute 
a  system  whereby  most,  if  not  all,  dangers  to  which  one  is 
liable  in  this  particular  direction  can  be  avoided. 

The  whole  of  the  Forms,  Nos.  1  to  5,  are  printed  on  one 
page  in  copyable  ink  and  bound  in  book  form.  Between 
the  forms  are  perforations  for  the  purpose  of  detaching  or  tear- 
ing them  off  at  the  proper  time.  A  brief  summary  of  the 
duties  relative  to  the  various  patterns  will  not  be  out 
of  place,  but  the  diagrams  themselves  explain  better  their 
precise  purpose. 

Nos.  1  and  2  are  for  the  purpose  of  forwarding  the 
required  24-hour  notices  to  the  6. P.O.  and  the  L.C.C.  before 
opening  ground. 

No.  3  is  the  jointer's  instruction  sheet  from  the  mains 
engineer.  Thereon  will  be  found  all  the  necessary  informa- 
tion relative  to  the  particular  job  in  hand. 

No.  4  is  the  customary  notice  or  order  for  the  reinstate- 
ment of  ground  opened  whilst  putting  in  a  house  service. 

No.  5  is  the  counterfoil  retained  in  the  book  for  the 
purpose  of  reference. 

With  regard  to  laying  new  mains,  the  following  two  forms 
will  serve  as  useful  guides  : — 

No.  C  is  a  handy  form  with  which  to  serve  the  various 
authorities  with  monthly  notice  of  intention  to  open  ground 
for  the  purpose  of  laying  mains,  and  No.  7  is  a  suitable  form 
ordering  the  opened  ground  to  be  reinstated. 

BOROUGH  OF  ELECTRICITY  DEPARTMENT. 

day  of 191 

To  The  Clebk,  L.C.C. 

Spring  Gardens, 
S.W. 

Please  note  that  we  intend  to  open  ground  and  lay  an  Electric 

Light  Service  to on,  or  about 

next,  the 

Signature 

No.  1. 


BOROUGH  OF 


ELECTRICITY  DEPARTMENT. 
day  of 191... 


To  The  Superintending  Engineer,  G.P.O. 
71,  North  Side, 

Wandsworth  Common,  S.W. 

Please  note  that  we  intend  to  open  ground  and  lay  an  Eleotric 

Light  Service  to on,  or  about 

next,  the  

Signature 

No.  2. 


J.O.  No 

Consumer's  Name. 
Address  


Service  Cable []"  Section 

To  Join  [  J"  Section  Main  

Meter,  Type   Ampp... No R«ading..., 

Fuse  Bpx,  Type 

Service  Box,  Type 

Issued Engineer. 

Length  of  Service  Cable 

Excavation   By 

Paving    

Ctnnection  Made 

Jointer's  Name 

No.  3. 


BOROUGH  OF 


ELECTRICITY  DEPARTMENT. 


House  Service. 


To  The  Scrveyor- 


.day  of. 


Please  note  that  we  have  this  day  opened  ground  as  follows,  and 
the  same  can  now  be  reinstated. 


Position. 


Description  of  paving. 


Measurements. 


No.  4. 


Signature. 


Consumer's  No. 
Name  


Address 


Connection  Sheet  Received. 

Date 

Issued  to  Jointer. 

Date 

Post  Office  Notice  Served. 

Date 

Reinstatement  Notice  Served. 

Date 

Details  of  Measurements. 


No.  5. 


London. 
(The  Electric  Lighting  Acts,  1882  and  1S88.) 


Notioe  under 
Section  13 
(Sub  sec.  A)  of 
Order  of 
Intention  to 
Execute  Works. 


PLEASE  TAKE  NOTICE  that,  after  the  expiration 
of  one  Month  from  the  service  of  this  Notice,  the 

Metropolitan  Borough  of  

Electricity  Department,  in  exercise  of  the 
powers  conferred  by  the  above-mentioned  Order, 
intends  to  commence  the  execution  of  the  works 
hereinafter  described,  that  is  to  say  : — 

DESCRIPTION  OF  WORK. 
Dated  this  day  of  ,19 

For  the  Metropolitan  Borough  of. 


Electricity  Department, 

Engineer 

(No.  6). 

Please  note  that  we  have  this  day  opened  ground  as  follows  and 
the  same  can  now  be  reinstated  : — 


Name  of  street. 


Dimensions  of  bole. 


Roadway. 


Footway. 
ft.         ft. 


Superficial 
area. 


Description  of 
paving. 


No,  7. 
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NOTES    ON    DESIGN    OF    REGULATING 
RESISTANCES. 


!;■,    I,.   IHKITIIMAN. 


Shunt  Field  Rkeo8lata.— Divergent  views  are  held  by 
designers  as  to    what   constitutes  the  "total    watt"  or 

"  summation  watt"  capacity  required  of  B  shunt  field 
regulating  resistance.  For  instance,  in  one  manufacturing 
company's  catalogue  it  is  stated  that  the  capacity  re< pi i red 
in  watts  is  :  — 

1.  "  Square   the  mean  of  the   maximum   and    minimum 
field  amperes  and  multiply  by  the  resistance  of  rheostat." 

Another  designer  uses  the  following  formula  : — 

2.  Mean  excitation  voltage  x 

s/  Maximum  amps.'  —  Minimum  amps.2 

A  further  variation  is  : — 

3.  Mean  excitation  volts  x 
Minimum  amps. 

Maximum  amps. 
Each  manufacturer  knows  by  test  the  actual  watU  that 
can  be  dissipated  in  his  rheostats  for  a  given  temperature 
rise.  This,  however,  does  not  necessarily  mean  that  it  is  the 
total  watt  capacity  of  rheostat  required.  The  maximum 
watts  that  will  be  dissipated  is  at  that  point  where  the  rheostat 
ohms  inserted  in  circuit  equals  the  field  resistance.  In  a 
particular  case  this  may  occur  with,  say,  one-third  of  the 
total  rheostat  in  circuit.  Each  regulator  is  usually  made  up 
of  a  number  of  resistance  units,  each  of  a  certain  capacity, 
and   the   total    number   required    determines   the   siz?    of 


[Maximum  amp?. 
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Fig.  1. 


rheostat.  Other  considerations  have  to  be  taken  into 
account,  such  as  the  heated  air  of  lower  units  impinging  on 
upper  units,  and  reducing  their  capacity  for  a  given 
temperature  rise. 

An  empirical  formula  which  I  have  found  in  practice  to 
give  accurate  results,  to  obtain  the  size  of  rheostat  in  watts, 
is  ^iven  by  : — 

4.  Total  rheostat  ohms  x  max.  amps,  x  min.  amps. 
This  is  exemplified  by  the  following  actual  examples  : — 

(A)  Exciting  volts,  220  ;  maximum  field  amperes,  90  ; 
minimum,  20  ;  rheostat  ohms.  855. 

No.  1  gives  25,800  watts  ;  No.  2,  19,300  ;  No.  4,  15,400. 

(B)  Voltage,  100  ;  100  ohms  field  ;  100  ohms  rheostat  ; 
1  ampere  maximum  ;  0*5  ampere  minimum. 

No.  1  gives  56-25  watts  ;  No.  3,  75  ;  No.  4,  50. 
1  (G)  Exciting  voltage,  125  ;  maximum  amperes,  500  ; 
minimum,  200  :  rheostat  resistance,  *375  ohm. 
I  No.  1  gives  46,000  ;  No.  3,  52,400  :  No.  4,  37,500  watts. 
H'The  accuracy  of  Formula  4  can  be  easily  verified  by 
Simpson's  rule  for  areas.  The  shaded  portion  of  fig.  1  re- 
presents the  total  watt  capacity  required  for  Example  A, 
and  from  it  the  watts  being  dissipated  at  any  point  of  the 
rheostat  can  be  ascertained. .  In  this  example  the  resistance 
has  been  stepped  out  from  the  curve  shown  in  fig.  2. 
Simple  motor  speed  and  generator  voltage  regulators  may 


be  stepped  out  from  a  curve  with  sufficient  accuracy  for 
commercial  use.  In  technical  books  that  have  been  pub- 
lished, elaborate  methods,  rarely  used,  are  given  for  this 
stepping  i  these  necessitate  ictnal  ••  ti  on  the  mach 
init  purchasers  cannot  wait  for  the  control  apparatus  after 
the  machines  are  finished.  Thin,  and  the  desirability  of 
using  standardised  units,  militate  against  that  procedure. 
Another  point,  for  instance,  is  that  the  load  on 

does    not    vary    in    such    values    that  equal 
occur,  but  the  writers  usually  assume  that  it  doei 

Potentiometer  Rheostats.— Equal  increments  of  current  at 

each  step,  varying  between  zero  and  maximum,  are  the 
usual  requirements.  There  arc  various  approximate  methods 
for  obtaining  the  stepping,  but  the  following  formula  gives 
it   directly  : — Let  B  equal    total  potentiomi  nee  ; 

!•,  rheostat  resistance  in  parallel  witli   field  ;     V,   field  CI 
ance  ;  E,  excitation  voltage  ;  C,  current  in  field. 

The  field  current  at  any  step  of  the  rheostat  is  given 
by- 

E 
R  —  P  +  B   i/l'' 

All  the  above  quantities  being  known,  except  i\  the  re- 
sistance at  any  step  is  given  by — 


(*-!)  *Vg-.)- 


f    I    B    I 


It    is    only   necessary   to   solve    for   a   few   distributed 
steps,  then  by  plotting  a  curve  the  remainder  can  be  read 


Fig.  2. 

off  directly.  The  maximum  watts  to  be  dissipated  in  the 
rheostat  is  at  that  point  where  R  —  p  (resistance  in  series 
with  field)  equals  field  resistance. 

A  safe  rule  in  designing  is  to  allow  2  to  4  ohms  per  volt 
of  supply.  The  larger  value  gives  a  less  constant  watt  loss, 
but  suitability  and  cost  depend  on  the  range  of  uidts 
available. 

On  reversible  potentiometer  field  rheostats  it  is  advisable 
to  reduce  the  last  few  steps  in  ohmic  value.  That  is,  to 
depart  from  equal  current  increments  so  as  to  reduce  the 
field  current  to  zero  more  gradually. 


Copper   as   a   Thermostat.  — The   Ekdncal  World 

quotes  some  recent  experiments  of  Dr.  E.  F.  North  rup  on  the 
change  of  resistance  of  copper  between  20  and  1,4d0  U.,  irom 
which  it  appears  that  np  to  1,080°  C.  (near  the  melting  point  of 
copper),  the  resistivity  varies  roughly  according  to  the  weu- 
known  straight-line  law,  but  in  the  precew  of  melting  the 
resistivity  is  approximately  doubled.  From  1,100  to  l,4o0  « C  a 
straight-line  law  is  again  followed,  the  slope  of  the  line  being 
practically  the  same  as  before.  The  abrupt  doubling  of  the 
resistivity  at  the  melting  point  could  be  utilised  to  control  the 
temperature  of  an  electric  furnace  in  the  neighbourhood  of 
1,080*  C,  provided  that  the  copper  conductor  were  properly 
protected. 
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CORRESPONDENCE. 
Letters  received  by  hi  after  5  p.m.  on  Tuesday  cannot  appear  until 

the  following  nee//.  Correspondents  should  forward  their  commiini- 
cation*  at  the  earliest  possible  moment.  Ao  letter  can  be  published 
unless  we  have  the  writer's  name  ami  address  in  our  possession. 

Alterations  to  Dynamo. 

I  am  in  charge  of  a  D,0.  generator  giving  120  amps,  at 
255  volte,  running  at  750  R.P.H.,  belt  driven,  by  suction 
plant  and  gas  engine. 

I  desire  to  alter  this  machine  to  a  battery- charging 
dynamo,  also  to  run  as  motor  for  starting-up  purposes, 
therefore  1  require  a  strong  Qeld. 

Having  tried  the  machine  without  the  compound  winding, 
I  can  get  about  50  amps,  at  250  volts  only.  I  want  to 
avoid  running  the  machine  at  a  higher  speed,  and  also  want 
to  make  the  alterations  efficient,  and  at  low  cost. 

I  proposed  winding  another  set  of  field  coils  on  the  top  of 
the  present  windings,  of  same  gauge  and  weight,  coupling 
the  two  sets  in  parallel. 

H.  P.  W. 

The  1/13-Watt  Lamp. 

In  spite  of  the  many  statements  now  being  published  as  to 
the  efficiency  of  electric  lamps,  I  am  somewhat  at  a  loss  to 
know  what  measurement  should  be  taken  as  determining 
the  commercial  candle-power. 

I  "ntil  recently  metal-filament  lamp  makers  used,  largely 
to  their  advantage,  the  horizontal  candle-power  as  their  unit, 
while  arc  lamp  makers  adopted  the  mean  hemispherical 
candle-power,  but  circumstances  have  changed  and  the  pre- 
sent moment  seems  fitting  to  establish  a  correct  standard 
practice. 

The  polar  curve  of  the  light-giving  unit  should  be  con- 
sidered when  it  shows  good  resultant  light  distribution. 

Jn  a  certain  well-known  flame  arc  lamp  measured  with 
both  inner  and  outer  globes  in  place,  nearly  G,000  c.p.  is 
regularly  and  constantly  obtained  at  about  20  below  the 
horizontal  plane  passing  through  the  arc,  with  a  consump- 
tion of  000  watts.  Are  my  friends  entitled  to  call  this  a 
1/10-watt  lamp,  or  should  I  advise  them  in  view  of  its  mean 
hemispherical  c.p.,  to  call  it  a  1/7  or  ]/G-watt  lamp  ? 

Xitrogen-filled  incandescent  lamps  seem  to  require  always 
a  globe  to  protect  either  them  or  the  human  eye  ;  this  globe 
unfortunately  filters  off  a  considerable  percentage  of  the 
light.  Would  it  therefore  be  reasonable  to  call  the  efficiency 
of  the  above  flame  arc  lamp  1/ll-watt,  as  the  measurements 
stated  were  made  with  both  the  inner  and  outer  globes  in 
place  ? 

I  read  in  the  printed  particulars  of  the  recent  forms  of 
tungsten  lamps  that  during  a  period  of  800  to  1,000  hours 
the  candle-power  will  diminish  20  per  cent,  from  the  initial. 
I'nder  these  circumstances,  since  the  flame  arc  lamp  in 
'I nestion  gives  a  constant  light  at  all  times,  it  would  seem 
reasonable  when  comparing  it  with  the  tungsten  lamps  to  call 
it  a  1/12  or  1/13-watt  lamp. 

In  the  interest  of  honest  trading  and  a  desire  to  keep 
away  from  the  law  courts,  1  venture  to  ask  your  advice  as 
to  what  the  lamp  in  question  should  be  called  ? 

Justus  Eck. 
Chiswick,  February  7fh,  1914, 

[Why  not  call  it  the  "  Excello  "  ?— Eds.  Elec.  Rev.]. 


Electrical ly-dri veil  Laundries. 

1  should  be  extremely  obliged  if  any  of  your  numerous 
readers  could  supply  me  with  useful  data  showing  comparative 
results  of  electricity  against  steam  for  the  driving  of 
laundries,  and  at  the  same  time  state  actual  cases  where 
such  electrical  plant  is  in  operation  and  can  be  inspected. 

I  am  anxious  to  show  by  definite  example  that  even  where 
low-pressure  steam  is  necessary  for  boiling  purposes,  elec- 
tricity can  be  advantageously  used  for  power. 

Arthur  J.  Heokett, 

Borough  Electrical  Engineer. 

Bridlington,  February  9th,  1914. 


Protection  or  Tyranny/ 

I  had  not  contemplated  trespassing  further  on  your 
valuable  space,  particularly  to  reply  to  an  anonymous  corres- 
pondent, who,  I  think  in  matters  of  importance,  should 
acknowledge  his  contribution  ;  nevertheless,  in  regard  to 
the  point  that  "  Pollux  "  raises,  this  is  one  that  has  been 
ever  in  my  mind,  and  I  have  looked  in  vain  for  the 
B.E.A.M.A.  conditions  to  be  published  in  extenso,  and  a 
full  discussion  on  the  same,  although,  perhaps,  the  serious 
inroads  it  would  have  made  on  your  columns  has  been  the 
obstacle. 

If  "  Pollux  "  desires  a  copy  of  the  "  Impregnant  seven  " 
B.E.A.M.A.  conditions  of  tender,  I  shall  be  pleased  to  let 
him  have  one  or  any  number,  as  they  come  in  shoals  with 
every  contract,  so  that  it  is  no  wonder  I  have  them  on  the 
brain,  as  one  contractor  remarked.  Others,  as  well  as  my- 
self, have  been  hammering  away  at  this  matter  in  one  form 
or  another  for  many  months  ;  the  B.E.A.M.A.  steadfastly 
refuse  to  depart  from  the  conditions  they  have  laid  down, 
and  their  members  must  stand  or  fall  by  them,  and  tell  us 
to  go  to — wherever  we  like  for  our  plant.  Under  these  cir- 
cumstances it  appears  useless  to  further  discuss  the  matter 
with  a  view  to  coming  to  a  mutual  agreement. 

F.  W.  Purse, 

City  Electrical  Engineer, 
Carlisle,  February  9th,  r.)14. 


The  Electrical  Trades  Union. 

I  have  read  with  interest  Mr.  Weekes's  article  on  the 
demands  of  the  Electrical  Trades  Union  and  the  rules  laid 
down  by  the  Contractors'  Association,  and  notice  that  Mr. 
Weekes  specially  points  out  to  the  E.T.U.  that  the  grading 
is  not  what  it  ought  to  be.  There  is  no  doubt  that  there 
are  hundreds  of  men  employed  as  electricians  who  will  not 
join  the  E.T.U.  owing  to  their  grading. 

What  benefit  would  it  be  for  a  man  to  join  the  E.T.U. 
who  is  in  the  position  of  electrician  to  one  of  the  many 
large  firms  who  have  their  own  lighting  and  power  plant, 
and  whose  salary  is  anything  from  £2  10s.  to  £4  per  week  ; 
what  grade  would  they  apply  to  him  (not  wiremen,  I  hope)  ? 
He  is  capable  of  wiring  and  also  responsible  for  the  upkeep 
of  motors,  dynamos,  and  all  repairs  which  are  necessary  for 
the  running  of  a  power  plant.  Should  this  man  become 
unemployed,  under  the  E.T.U.  rules  he  would  have  to  take 
up  a  wireman's  job  should  there  be  a  vacancy,  or  be  debarred 
from  all  unemployment  benefit  ;  this,  I  think,  is  why  the 
E.T.U.  do  not  get  the  best  men.  When  a  man  has  made 
himself  efficient  to  take  up  the  position  of  electrician  he 
does  not  want  to  start  at  the  bottom  again  by  taking  up  a 
wireman's  job  ;  it  would  be  a  great  bar  to  him  when 
applying  for  any  vacancy  for  electrician.  I  think  the  E.T.U. 
by  this  time  have  had  enough  experience.  I  know  many 
men  who  have  left  the  society  for  this  one  reason,  and  the 
sooner  the  E.T.U.  cater  for  the  electrician  the  better  for 
them. 

I  have  seen  it  published  from  time  to  time  that  the 
A.E.S.E.  are  taking  in  the  electrician,  but  by  their  title 
they  cater  only  for  the  station  engineer.  Would  it  not  be 
better  called  the  Association  of  Electricians  and  Station 
Engineers?  Then  I  think  it  would  be  advisable  for  Mr. 
Ebben,  the  hon.  sec,  to  launch  out  in  this  particular  field 
— they  certainly  want  organising. 

M  r.  Weekes  also  points  out  that  it  is  by  apprenticeship 
that  the  best  workers  are  obtained.  I  quite  agree  with  Mr. 
Weekes.  Perhaps  it  would  surprise  him  to  know  that 
there  is  not  one  half  of  the  wiremen  in  the  E.T.  1'.  who 
have  served  an  apprenticeship;  both  the  E.T.  1*.  and  the 
contractors  are  to  blame  for  this. 

The  E.T.U.  will  accept  men  at  30  years  of  age  who  have 
been  in  the  trade  five  years  (or  less).  What  has  this  man 
been  doing  these  five  years  ?  Not  serving  as  an  apprentice 
but  simply  a  wireman's  mate,  who  keeps  moving  from  one 
firm  to  another  who  are  badly  in  want  of  men,  and  eventually 
he  enters  the  B.T.U.,  who  immediately  make  him  a  wire- 
man,  because  they  say  it  is  much  better  to  have  him  in  the 
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society  than  for  him  to  be  working  for  lees  than  the  il 
nte.     My  opinion  is  that  this  lias  been  the  our  drawb 

tlic  Iv'l'.i'.,  and  it  lias   kept  the  lust   men  froni  joining,  and 

Instead  of  getting  the  society  a  good  Name,  it  has  been  the 
iiHiins  of  patting  nil  men  on  one  level,  leaving  the  oon- 
hraotor  to  find  out  for  himself  whether  he  has  got  hold  of 
just  a  man  who  can  rim  wires  and  tubing  where  he  is  told, 
or  a  good  all-round  electrician.  I  have  had  charge  of  large 
numbers  of  wiremen,  and  to  call  quite  fj()  per  cent,  of  them 
tradesmen  is  out  of  the  question:  the  trained  wireman  is 
worth  at  least  all  that  the  K.T.I',  demand.  I  have  seen 
many  wiremen  absolutely  at  sea  when  left  to  themselves,  and 
many  have  to  depend  on  even  the  apprentice.  This  type  of 
wireman  wants  removing  then  we  shall  have  an  Electrical 
Trades  Union. 

Lale  Member  E.T.U. 


THE    GREAT    STRIKE    IN    JOHANNESBURG. 


The  City  ukdeb  Mautial  Law. 


By  It.  TURISBULL  MAWDBSLEY. 


Johannesburg,  January  21st,  1914. 
THE  predictions  made  at  the  close  of  the  Miners' Strike,  which 
culminated  in  the  disastrous  happenings  of  July  last,  that  only  a 
temporary  truce  had  been  called,  and  that  within  six  months  we 
might  look  for  even  more  serious  labour  troubles,  unfortunately 
proved  to  be  only  too  well  founded. 

Indeed,  it  was  an  almost  uncanny  prophecy  in  its  chronological 
forecast,  for  the  first  practical  overflow,  following  the  volcanic 
mutterings,  was  the  coming  out  of  about  100  railway  workers 
early  on  the  morning  of  Thursday,  January  8th.  (It  was  on  the 
evening  of  July  5th,  1913,  that  the  Dragoons  found  it  necessary  to 
shoot  down  some  people  in  the  streets.) 

The  whole  trouble  arose  primarily  from  difficulties  on  the  Natal 
coalfields,  which  difficulties  were  augmented  by  the  necessary 
dismissal  of  a  few  railway  men,  among  them  being,  unfortunately, 
the  secretary  of  the  Transvaal  Miners'  Association.  The  dis- 
missal of  the  railway  men  was  brought  about  wholly  by  the 
great  shortage  of  native  labour,  and  as  the  whole  Union  had  been 
in  the  throes  of  minor  labour  troubles  for  some  months,  it  did  not 
take  much  fanning  to  cause  a  general  strike. 

General  information  on  these  matters  will  have  reached  you 
long  before  this— but  some  details  of  the  manner  in  which  this 
strike  has  affected  the  electrical  industry  may  prove  of  interest. 

It  may  be  said  that  the  whole  of  Johannesburg  is  illuminated 
by  the  municipal  tramways  and  lighting  station  ;  and  although 
there  is  a  small  gasworks  operated  by  the  same  department  of  the 
municipality,  very  little  street  lighting,  and  practically  no  private 
consumers,  are  supplied  from  it. 

The  water  supply  of  Johannesburg  is  derived  from  bore  holes, 
and  the  Band  Water  Board  takes  energy  fro"m  the  power  station  to 
drive  the  bore-hole  pumps.  In  consequence,  a  stoppage  of  the 
electrical  supply  not  only  threatened  a  water  famine,  bad  enough 
in  itself,  but  meant  the  greater  portion  of  private  houses,  shops  and 
thoroughfares  being  in  almost  total  darkness.  Such  a  calamity  in 
a  town  in  which  50  per  cent,  of  the  population  is  composed  of  semi- 
civilised  natives,  who  break  loose  practically  without  invitation, 
was  to  be  guarded  against  at  all  costs  ;  and  the  authorities  wisely 
decided  to  bring  a  detachment  of  the  10th  Witwatersrand  Rifles, 
some  200  strong,  to  the  power  station  as  a  defence  guard. 

This  regiment  is  an  arm  of  the  Union  Citizen  Defence  Force, 
mobilised  by  General  Botha  at  the  outbreak  of  trouble  ;  it  took 
up  its  quarters  in  a  building  originally  occupied  by  the  gas 
plant  (which,  incidentally,  is  now  being  broken  up  for  scrap). 
Since  the  afternoon  of  Saturday,  January  10th,  it  has  been 
continually  on  guard  at  the  main  entrances  to  the  power  station, 
boiler  house,  and  car-sheds. 

It  will  be  difficult  for  the  home  people  to  understand  the  neces- 
sity for  such  strong  measures,  but  it  may  be  more  readily 
appreciated  when  it  is  remembered  that  during  the  Miners'  Strike 
in  July  last,  a  mob  of  strikers  entered  the  station  and  forcibly 
compelled  the  drivers  to  shut  down  the  whole  plant. 

The  guard  posts  are  fortified  by  sandbags  and  two  Maxim  guns  ; 
and  there  is  a  large  searchlight  for  signalling  purposes  at  the 
north-west  corner  of  the  works.  The  officers  commanding  are 
rigid  in  the  enforcement  of  duties  ;  no  troops  are  allowed  out 
of  bounds,  and  no  single  person  can  enter  the  works  without  a 
permit  sgned  by  the  commandant. 

The  outlook  took  a  serious  aspect  at  the  beginning  of  the 
following  week,  and  at  midnight  on  Tuesday,  January  13th,  Lord 
Gladstone  proclaimed  Martial  Law  in  Johannesburg  and  other 
affected  centres.  This  means  that  no  assembly  of  more  than  five 
persons  is  allowed  ;  that  no  citizen  must  be  abroad  in  the  streets 
after  8  p.m.  There  must  be  no  picketing,  no  "  pulling-out "  of 
workers,  and  no  use  of  opprobrious  terms  such  as  "  Scab "  or 
"  Blackleg." 

The  chief  magistrate  also  issued  an  order  to  close  all  bars,  wine 
and  spirit  stores  and  hotel  bars,  until  further  notice  ;  and  all  these 
at  present  remain  closed. 


In  oonsequenoe  of  the  proclamation  of  Martini  I. aw,  the  majority 
<>f  the  running  stair  ha-.  ■  ling  on  the] 

HtiitioN  premiai  ,  and  it  is  satisfactory  to  not*  tl  •  man 

on  the  operating   Htnff   has  gone  on    utrikr     though  tJu 

and  driven  are  mostly  Onion  nun.    The  repair  and  construction 

men   have   gone   out  in   twos  and    threes     their  place*  being  left 
raaanl  for  the  time. 

Alter  the  railway  workers  had  struck,   the   question   of  the  coal 
supply  for  the  power  station  assumed  some  Heriousnefm.     No  trains 
were  then   running,   and  the  amount  of  coal  was  reported   ' 
enough  for  three  full  weeks'  run  at  the  beginning  of  the  Htrike. 

A  meeting  of  the  Tramways  and  Lighting  Committee  wan  called, 
and  it  was  decided  to  stop  the  cars  altogether  on  January  10th. 
The  reason  for  this  was  twofold— partly  to  conserve  coal  for 
lighting,  but  piincipally  for  another  reason  altogether.  This  was 
the  desire  on  the  part  of  the  authorities  to  prevent  a  host  of  men, 
women  and  children  from  concentrating  in  town,  when  there  was 
every  indication  of  danger.  The  morbid  curiosity  of  women  anil 
children  especially  to  witness  the  tragic  side  of  life  chases  fear 
from  their  minds,  and  instils  a  certain  feeling  of  disregard  for 
their  safety,  almost  akin  to  courage.  If  the  cars  had  been  in 
service  on  Sunday,  January  11th,  thousands  would  have  congre- 
gated in  the  streets,  and  additional  trouble  would  have  been  given 
to  the  military  and  police  in  keeping  the  peace  of  the  city. 

The  whole  of  the  cars  were  in  the  sheds  from  Saturday,  January 
10th,  until  Monday,  January  19th,  and  then  the  strain  eased  a 
little,  and  a  full  service  was  again  put  on  the  roads. 

During  the  cessation  of  the  car  service  there  was  a  movement 
on  foot  among  the  business  men  of  the  city  to  have  a  car  service 
for  an  hour  in  the  mornings  and  one  hour  in  the  evenings  to 
enable  people  to  reach  their  homes  in  the  suburbs — but  it  came  to 
nothing.  In  fact,  so  many  strikers  and  others  affected  were  prowl- 
ing about  that  there  was  a  distinct  element  of  danger  to  the  motor- 
men  and  conductors. 

It  was  authoritatively  stated  that  the  tramway  men  refused  to 
work  after  dark,  and  probably  painful  memories  of  last  July 
influenced  them  in  this  decision. 

The  Mayor,  Mr.  Norman  Austey,  very  fairly  remarked  :  "  We 
could  not  ask  the  men  to  do  what  we  should  not  like  to  do  our- 
selves. It  is  only  fair  to  them  that  we  should  arrange  for  them 
all  to  cease  work.'' 

Shortly  after  the  strike  was  declared,  it  was  rumoured  that  the 
strikers  intended  to  dynamite  the  principal  buildings,  among  them 
the  power  station  and  car-sheds.  (It  may  seem  that  such  a  rumour 
could  hardly  be  credited,  but  it  must  be  remembered  that  last 
July  the  strikers  dynamited  the  chief  railway  station  of  Johannes- 
burg— burning  it  completely  down — and  other  buildings, 
including  the  Star  newspaper  offices,  were  razed  to  the  ground.) 
In  consequence,  the  Government  published  an  addendum  to  the 
Martial  Law  Regulations  on  January  14th,  an  excerpt  from  which 
reads  : — 

"  Any  person  found  near  any  public  building,  railway  premises, 
railway  bridge,  or  railway  line,  or  near  any  telegraph  or  telephone 
line,  or  station,  or  near  any  power  station,  water  works  or  any 
premises  used  in  connection  with  the  supply  of  light  or  water, 
shall,  if  called  by  any  member  of  the  forces  employed,  come  for- 
ward with  his  hands  held  up  and  may  be  thereupon  arrested.  If 
he  fail  so  to  comply  in  any  respect  with  the  demand  of  such 
member  of  the  forces  employed,  such  member  may  shoal  the  said 
person  without  further  warning." 

It  is  an  unquestioned  fact  that  the  chief  railway  station  and  the 
municipal  power  station  are  at  the  moment  the  centres  of  interest 
here — both  places  being  guarded  by  armed  military  forces,  who 
would  make  it  extremely  uncomfortable  for  any  strikers  bold 
enough  to  approach. 

The  streets  leading  to  the  power  station  are  all  roped  across, 
and  approach  by  any  but  the  staff,  is  difficult.  The  writer  was 
anxious  to  send  you  some  photographs  of  the  power  house  guard, 
but  was  unsuccessful,  for  obvious  reasons,  in  securing  even  a 
snap-shot. 

The  following  incident  may  serve  to  show  the  attitude  of  the 
strikers  and  the  stern  measures  which  are  necessary  to  check 
vi(  lence  : — 

Under  Martial  Law  no  meeting  of  more  than  five  persons  is 
allowed,  and  some  leaders  of  the  strike  movement  who  are  at  present 
at  liberty  (the  remainder  being  in  custody  at  the  Fort),  more  than 
five  in  number,  arranged  to  board  a  car  at  different  stages,  which 
they  did.  During  the  car's  journey  to  a  distant  suburb,  they  held 
their'  meeting  on  the  top  deck  quite  undisturbed  by  the  con- 
ductor, who  had  previously  collected  their  fares,  and  descended  in 
triumph  at  the  journey's  end. 

So  far  as  the  writer  has  been  able  to  ascertain,  the  power  stations 
of  the  V.F.  and  Transvaal  Power  Co.  have  been  running  as  usual. 

At  the  time  of  writing,  there  is  a  rumour  that  the  tramway  men 
will  strike  unless  paid  in  full  for  the  time  of  their  enforced 
idleness  while  the  cars  were  stopped.  In  any  case,  the  men  are 
forced  to  work  short  hours,  as  the  cars  are  compelled  to  be  in  the 
sheds  before  8  p.m. 

Thursday,  January  22nd.  1!>H. 
When  the  above  lines  were  written  yesterday  it  was  hardly  con- 
sidered possible  for  the  strike  to  be  ended  within  a  week,  and  yet 
so  suddenly  do   matters  materialise  here,  that  to-day  the  strike  is 
ended. 

However,  the  writer  would  offer,  with  all  the  emphasis  possible, 
the  advice  to  anyone  intending  to  come  to  the  Rand,  not  to  do  so 
under  any  circumstances.  Conditions  are  bad  enough  for  those 
with  work  to  do,  but  for  anyone  without  South  African  experience, 
or  weighty  influence,  it  would  be  suicidal  to  come  here.  There  are 
absolutely  no  vacancies  anywhere,  and  many  men  of  experience 
are  leaving  the  country  in  consequence  of  the  Labour  troubles. 
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ELECTRIC    PUMPING    PLANT    AT 
TILMANSTONE     COLLIERY. 


By  II.  J.  WROE  (Manager). 

ract  of  paper  read  at  a  meeting  of  the  Association  or 
Mjnikg  Electrical  Enoineeks  (London  Bban<  h), 
February  Ct/i,  1914.) 
Tin-:  coal  measures  at  Tilmanstone  are  buried  under  a  considerable 
thickness  of  secondary  strata,  and  directly  overlaid  by  a  fand  bed 
12   ft.  thick.      This  sand  bed,  which  was  met  with  at  a  depth  of 
1,160  ft.,  was  found  to  be  heavily  watered,  and  it  was  decided  to 
install  electrically-operated  pumps.* 

A  pump  inset  was  made  at  the  600-ft.  level,  and  in  it  was  in- 
stalled a  horizontal  stationary  SuJzer  pump,  direct  coupled  to  an 
A. E.G.  three-phase  motor,  wound  for  3,000  volts,  50  periods.  Two 
sinking  pumps  were  suspended  in  the  shaft  on  steel  wire  ropes. 
The  control  of  the  pumps  was  csrried  out  from  a  switchboard 
mounted  in  the  fi()0-ft.  nump  room.  This  switchboard  consists  of 
ten  switch  pillars  built  of  sheet  steel  and  totally  enclosed.  Three 
of  thpse  are  feeder  pillars,  the  0'16  sq.  in.  paper-insulated  shaft 
cables  ending  in  cable-end  boxes  mounted  in  the  pillars.  One 
pillar  was  provided  for  the  horizontal  pump  motor,  and  two  pillars 
for  each  of  the  sinking  pump  motors.  The  two  remaining  pillars 
were  provided  for  motor  drying  out,  one  being  occupied  by  the 
necessary  switchgear,  the  other  containing  a  150-K.V.A.  step-down 
transformer  fitted  with  tappings  on  the  low-tension  side.  This 
arrangement  makes  it  possible  to  dry  out  any  motor  that  has  been 
standing  for  some  time,  or  a  motor  which  has  been  submerged.  The 
isolating  links  on  the  motor  pillars  are  designed  as  change-over 
switches  for  this  purpose.  This  transformer  is  also  available  for 
keeping  in  perfect  working  order  any  idle  motor  acting  as  a  stand-by. 
Each  sinking  pump  motor  was  started  by  its  own  transformer, 
contained  in  a  separate  pillar,  the  adjoining  pillar  beiDg  provided 
with  an  oil  switch,  isolating  links  and  instrument  transformers. 
Owing  to  the  interlocking  connections,  it  was  impossible  to  close 
the  motor  oil  switch  unless  the  starting  transformer  was  in  the 
starting  position,  but  in  case  of  emergency  the  motor  could  be 
stopped  instantly  by  opening  the  emergency  switch  fixed  on  the 
frame  of  the  sinking  pump.  The  breaking  of  the  emergency 
switch  tripped  the  oil  switch  on  the  pump  room  switchboard. 

The  cables  for  the  sinking-pump  motors  were  carried  from  the 
switchboard  along  the  water  ducts  to  the  cable  drums,  connection 
to  the  latter  being  made  through  slip-rings  mounted  on  the  cable- 
drum  shafts.  The  pilot  cable  for  stopping  either  sinking-pump 
motor  was  also  carried  in  a  similar  manner  to  a  small  cable  drum. 
Each  cable  drum  was  operated  by  hand  through  the  medium  of 
worm  gearing,  a  screw  brake  being  provided. 

The  high-tension  sinkine-pump  cables  were  of  the  three-core 
rubber-insulated  and  double  steel-wire  armoured  type,  each  core 
having  a  sectional  area  of  01  eq.  in.  The  armouring  consisted  of 
specially  fine  steel  wire  to  render  the  cable  thoroughly  flexible. 

Each  cable  passed  from  the  cable  drums  over  the  water  ducts, 
and  was  carried  over  a  series  of  hardwood  rollers  arranged  in  such 
a  way  as  to  give  as  large  a  bend  as  possible  at  the  point  where  the 
cable  entered  the  shaft.  Each  cable  was  connected  to  the  pump 
motor  by  a  suitable  water-tight  cable-end  box,  the  end  of  the  cable 
being  brought  up  from  below  with  a  view  to  preventing  moisture 
finding  its  way  into  the  cable  box. 

Support  for  both  the  main  and  pilot  cables  was  provided  by 
clams  resting  on  and  bolted  to  the  main  clams  carrying  the  pipe 
column.  A  special  feature  of  the  clam  is  the  provision  for  liberating 
the  cables  without  the  necessity  for  removing  the  main  pipe  clams, 
and  this  arrangement  proved  a  great  advantage  on  several 
occasions. 

The  delivery  columns  consisted  of  10-in.  bore  steel  pipes  clammed 
at  intervals  of  30  ft.  to  the  pump  suspension  ropes,  provision  being 
made  for  the  free  movement  of  the  ropes  through  holes  in  the  clams. 
The  two  sinking  pumps,  supplied  by  Messrs.  Sulzer  Bros.,  were 
of  the  centrifugal  type  arranged  with  vertical  spindles.  Each  was 
capable  of  delivering  1,200  gallons  of  water  per  minute  against  a 
maximum  manometric  head  of  870  ft.,  with  four  impellers.  In 
order  to  prevent  sand  entering  the  water  jackets  for  the  bearings 
of  the  pumps  and  motors,  the  cooling  water  was  passed  through  a 
filter  ;  two  filters  were  arranged  in  such  a  way  that,  by  means  of 
isolating  valves,  one  could  be  cut  off  from  the  supply  and  cleaned 
out,  while  the  other  was  at  work. 

Each  sinking  pump  was  coupled  by  means  of  an  elastic  coupling 
to  a  totally-enclosed  three-phase  squirrel-cage  motor,  capable  of 
developing  at  3,000  volts,  50  cycles,  a  continuous  output  of  500 
nil  i'.  at  a  synchronous  speed  of  1,500  h.p.m.  The  upper  bearing 
of  the  motor  carried  the  weight  of  the  rotor,  the  weight  of  the 
potnp  shaft  and  impellers  being  taken  by  a  step  bearing  on  the  pump. 
The  leading  characteristic  of  the  motor  design  is  the  combination 
of  air  and  water  cooling,  the  rotors  being  fitted  with  fans  which 
equalised  the  temperature  in  the  interior  of  the  motor,  and  pre- 
vented the  formation  of  heat  pockets.  The  stator  windings 
were  water-jacketed,  the  cooling  water  being  obtained  from  the 
first  stage  of  the  pump.  The  arrangement  made  by  the  makers 
for  removing  sediment  from  the  base  of  the  jacket  consisted  of  a 
number  of  screwed  plugs  which  could  be  removed  when  the  motor 
was  standing.  These  were  replaced  by  gun-metal  cockp,  by  means 
of  which  the  water  jacket  could  be  flushed  at  frequent  intervals 
while  the  pumps  were  at  work,  without  interfering  with  the  cooling 
water  supply. 

For  illustrated  description  pee  Electrical  ISkwew, 
February  loth,  1912. 


The  pumps  were  designed  specially  to  deal  with  the  very  sandy 
character  of  the  water,  and  the  whole  of  the  internal  wearing 
parts  were  made  of,  or  armoured  with,  hard  phosphor  bronze.  The 
percentage  of  sand  carried  by  the  water  was  at  times  very  con- 
siderable. 

The  sand  carried  by  the  water  through  the  pumps  at  a  high 
velocity  occasioned  considerable  wear  and  tear  to  the  internal  parts, 
and  frequent  renewals  were  necessary.  As  the  various  clearance 
spaces  increased,  so  the  efficiency  of  the  pumps  diminished,  and 
when  one  of  the  two  pumps  showed  signs  of  being  under  its  work, 
arrangements  were  at  once  made  to  change  the  internal  wearing 


Fig.  1.— Guide  Clamp  and  Cable  Suspending  Clamp  for 
Sinking  Pumps  ;  Tilmanstone  Colliery. 


parts.  The  whole  of  the  internal  parts  of  the  pump,  including  the 
shaft,  were  withdrawn,  and  a  complete  new  set  of  internal  parts 
were  then  placed  in  position  in  the  pump  casing.  This  method  is 
preferable  to  that  of  renewing  on  the  spot  only  such  parts  as  have 
become  defective.  On  no  occasion  after  adopting  this  method  was 
any  trouble  experienced  upon  starting  up.  The  old  wearing  parts 
sent  to  the  workshop,  were  taken  apart  and  carefully  examined, 
those  unfit  for  use  being  discarded,  while  those  which  admitted  of 
it  were  repaired  and  re-assembled  for  further  use.  The  gate  valveB 
controlling  the  pump  deliveries  were  also  found  to  be  seriously 
affected  by  the  sandy  character  of  the  water,  and  on  several 
occasions  it  was  found  necessary  to  raise  the  delivery  columns  in 
order  to  allow  of  the  gate  valve  being  changed.  With  a  view  to 
avoiding  the  loss  of  time  occasioned,  the  writer  has  suggested  to 
the  pump  makers  an  arrangement  wherein  the  gate  valve  is  not 
placed  vertically  in  the  line  of  the  delivery  column,  but  is  off-set 
from  it  in  such  a  way  that  the  valve  can  be  removed  without 
necessitating  the  raising  of  the  column. 

The  pump,  motor,  pipes,  clamps  and  cables  were  suspended  on  a 
2-in.  diameter  flexible  steel  wire  rope  of  6/37  construction  having  a 
steel-wire  core. 

As  the  sinking  pumps  delivered  at  the  600-ft.  level,  the  move- 
ments of  the  pumps  were  controlled  from,  and  the  pipe  changing 
was  carried  out  at,  that  point — that  is  to  say,  midway  in  the  shaft 
The  upper  end  of  the  delivery  column  terminated  in  a  flexible  hose- 
pipe having  internal  and  external  armouring.  Thehoee-pipe  being 
36  ft.  long,  and  coneequenty  heavy  to  handle,  it  was  secured  to  a 
wire  rope  which  passed  round  a  series  of  pulleys,  the  in-bye  end  of 
the  rope  being  weighted. 

With  a  view  to  initiating  the  switchboard  and  sinking  pump 
attendants  in  their  duties,  and  in  order  to  obtain  uniformity  in  the 
carrying-out  of  the  various  operations,  two  sets  of  rules  were 
drawn  up — one  for  the  switchboard  attendant  at  the  600-ft.  level, 
the  other  for  the  use  of  the  sinking  pump  attendant.  These  rules 
were  strictly  enforced.  The  successful  carrying-out  of  the  pumping 
operations  at  Tilmanstone  is  largely  due  to  the  care  exercised  in 
drawing  up  these  rules,  and  to  the  admirable  manner  in  which 
they  were  carried  out  by  those  connected  with  the  working  of  the 
plant. 

Three  electric  pumps,  together  with  suitable  switchgear,  were 
installed  at  1,140  ft.  by  Messrs.  Sulzer  Bros.  Each  pump  is  of  the 
horizontal  stationary  six-stage  type,  rated  for  a  normal  delivery  of 
1,000  gallons  of  water  per  minute,  against  a  manometric  head  of 
1,300  ft.  The  impellers  and  guide  wheels  are  made  of  specially 
hard  bronze,  and  all  parts  of  the  pump  along  which  water  is 
flowing  at  a  high  velocity,  are  made  of  this  special  material. 
All  internal  parts  which  are  liable  to  excessive  wear  are  easily 
replaceable,  at  comparatively  small  cost. 

Each  pump  is  mounted  on  a  common  bedplate,  and  is  coupled 
direct  to  a  three-phase  motor  of  the  ventilated  enclosed  type, 
capable  of  developing  at  3,000  volts,  50  cycles,  a  continuous  output 
of  680  b.h  p.  at  a  synchronous  speed  of  1.500  r.p.m.  The  rotor  has 
slip-rings  and  brush-raising  and  short-circuiting  gear.  The  motor 
is  started  by  means  of  a  liquid  starter  provided  with  separately 
mounted  protective  resistances.  The  bearings  of  the  pumps  and 
motors  are  ring  lubricated,  the  bearings  being  water  cooled.  The 
switchboard  is  very  similar  to  that  at  the  600-ft.  inset. 
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During  U10  (inking  and  unwatoring  opanttOM,  which  hinted 
Hi  montltH,  not  a  Hingle  stoppage  of  tho electricity  supply  ooonxred, 
and  tho  sinking  pnmpi  and  motors,  in  spite  of  the  oneroni  oon 
ditionH  under  which  they  worked,  were  UHcd  alternately  in  hucIi  it 
way  that  pumping  wan  carried  on  uontinuoiiHly. 


NEW    ELECTRICAL      DEVICES.     FITTINGS 
AND    PLANT. 


Out-Door  Air-Break  Switch  gear.         * 

Messrs.  Lain«,  Wharton,  Ltd.,  of  7,  Great  Newport  Street, 
W.C.,  inform  us  that  they  have  supplied  a  number  of  Vedovelli- 
l'riestley  air-break  switches  to  the  English,  Scottish  and  Welsh 
power  oompanies. 


operating  these  awitohM  from  ^ r  »ri n ■  i  level     u 
running  down  t  in-  pole  terrain  ttea  in  a 

door. 

Tho  chain   is  pulled  down  (Then  li- 
the loop  at  the  end  is  pawed 
required  to  open  switch,  the  I  I 

balance  weight  pnlle  the  a witoh  into  the  op 

Special    features    of    the   Vedovelli-Prii 
lower  supplementary  laminated  dip 
after  and    break   contact    before    tin      |.<;t:ial    sparkifi 
made  or   broken  contact  with  the  special  ipatking  1 

The  exterior  isolation   switch,  fig.  -,  is  in    oon 
in  this  country  ;    it  is   built  with  Inanlatora  for  op  to 
and  with  blades  and  contacts  for  from  160  to  1,000  amp 

(i.E.C.   HalT-watt    Lamp   li\1ure>. 
TiikOknkuai,  Blkotbio  Co.,  Ltd..  of  67,  Qneen  Victoria  Street, 
B.C.,  have  recently  issued  a  pamphlet  (F1789)  dealing  with  new 
fixtures  rendered  necessary  by  the  introduction  of  the  balf-watt 
lamp. 


N^K 


Fig.  3.— G.E.C.  Half-watt  Fixture. 


Fig.  1.— Air-break 
Switch. 


Flo. 


-Exterior  Isolation  Switci 


This  type  of  switch  is,  of  course,  much  used  on  the  Continent 
where,  for  instance,  a  three-phase  60,000-volt  switch,  to  deal  with 
1 50  amperes  per  phase,  controls  the  electric  service  to  the  Mont 
Cenis  Tunnel. 

Fig.  1  shows  a  very  simple  counter-balance  weight  method  of 


Fig.  4. — G.E.C.  Half- watt  Fixture. 

The  great  brilliancy  and  naturally  greater  heat  given  off  by  the 
new  lamps  have  necessitated  paying  special  attention  to  the  design 
of  suitable  fittings  for  both  interior  and  exterior  illumination,  and 
the  great  variety  of  glassware,  clear,  opaloid,  frosted,  or  satin 
finished,  supplied  by  the  firm,  enables  any  desired  class  of  illumina- 
tion to  be  obtained. 

"  The  Citizen  "  series  of  lanterns,  of  which  we  illustrate  in  fig.  3 
"  The  First  Citizen,"  adequately  embodies  the  essential  features  of 
a  half -watt  fitting.  Made  of  either  green  vitreous  enamelled  iron, 
or  polished  or  green  enamelled  copper,  it  allows  for  triple  ventila- 
tion, correct  reflector  curves,  and  right  lamp  position,  whilst  the 
"Superlux"  glassware  gives  an  efficient  result,  as  well  as  a  pleasing 
effect. 

The  interior  fittings  include  some  handsome  new  designs  in 
artistic  metal  work,  and  many  types  are  listed. 

Several  types  of  indirect  bowls  are  listed,  and  attention  may  be 
drawn  to  the  "  Salle  "  and  the  "Salon  "  of  which  we  illustrate,  in 
fig.  4,  the  latter  ;  fitted  with  "  Superlux  "  silvered  glass  mirror 
reflectors,  these  have  a  diameter  and  depth  of  16 J  x  8  in.  and 
19  X  11  in.  respectively,  and  should  give  very  pleasing  results. 

The  list  can  be  obtained  from  any  of  the  company's  branches, 
and  the  company  are  always  prepared  to  advise  as  to  lighting 
arrangements  when  required. 

Two-Rate  Tariff  System  without  Time-Operated  Control. 

Messrs.  Landis  Si  Gyb,  Ltd.,  of  28,  Denman  Stn 
write  with  reference  to  an  abstract  in  the  Electrical  Ren  iv.v. 
of  November  21st,  iyl3,  of  a  paper  by  Mr.  H.  II.  Perry  on  ttu 
above  subject.  This  paper  describes  how  by  means  of  an  electro- 
magnetic device  an  integrating  meter  may  be  cut  out  of  circuit 
when  the  load  exceeds  a  certain  predetermined  amount,  and  its 
place  taken  by  another  meter  which  registers  the  energy  consump- 
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tion  at  a  higher  price  per  unit.  Examples  of  the  arrangement  were 
shown  both  for  lighting  and  for  power  circuits. 

They  wish  to  point  out  that  there  are  methods  other  than  those 
desoribed  in  Mr.  Perry's  paper,  by  means  of  which  the  time 
element  can  be  eliminated  from  the  two-rate  system  and  the 
change-over  clock  dispensed  with.  They  have  protected  by 
turns  (.Patents  Nos.  1,010/1913.  22,692  1912, 
912  and  24,954/ !!•  12),  and  already  manufacture  the 
instruments  under  these  patents. 

With  their  system,  all  standard  eleotricity  meters  can  be  con- 
verted for  use  as  double-tariff  meters,  and  the  operation  of 
changing-over  is  performed  by  an  electromngnet  which  can  be 
worked  either  from  a  change-over  switch  or  from  an  ordinary 
tumbler  switch.     In   the  latter  case  the  change-over  to  the  high 


rate  depends  upon  the  switching-in  of  the  lighting  circuits.  The 
switch  can  be  so  connected  that  when  the  lighting  circuit  is 
switched  on.  the  power-consuming  devices  are  absolutely  discon- 
nected (as  in  fig.  .">),  or  it  can  be  arranged  that  when  the  lighting 


Fk;.  (i. 

circuit  is  switched  on.  the  power-consuming  devices  are  switched 
over  on  to  the  high-rate  side  of  the  meter  (as  in  fig.  li). 

In  order  to  eliminate  the  connecting  wires  between  the  meter 
and  the  switch,  a  special  plug  switch  mounted  in  the  terminal  box 
of  the  meter  can  be  used  (see  fig.  7).      In    this  case,   when   the 

plug  is  in  the  row  of  con- 
tacts N  the  meter  registers  at 
the  low  rate,  whilst,  on  the 
other  hand,  when  the  plug  is 
put  into  the  contacts  h,  the 
meter  is  changed  over  to  the 
high  rate. 

By  simply  removing  the  con- 
tact plug  from  the  contacts  H 
the  meter  can  be  used  for 
operation  from  a  contact  clock 
(as  in  the  ordinary  time- 
element  two  -  rate  system) 
without  any  further  altera- 
tion. 

The  fi  mi  point  out  that  the 
great  advantage  of  a  double- 
tariff  meter  with  hand  con- 
trol is  that  both  the  initial 
cost  and  the  maintenance  of  a 
change-over  clock  are  avoided. 
Hence  their  system  is  par- 
ticularly suitable  for  small  consumers  when  it  is  desired  to  keep 
the  service  costs  down  to  a  minimum.  It  encourages  the  use  of 
small  power-consuming  devices  during  the  day,  and,  therefore, 
tends  to  make  the  supply  of  electricity  to  small  consumers  more 
remunerative  than  has  been  the  case  hitherto. 

Mazda  Automobile  and  Battery  Lamps. 

Many  changes  have  recently  been  made  in  the  siz°s  and  prices  of 
Mazda  automobile  lamps  ;  the  siz^s  have  been  re-arranged  in  con- 
sultation with  motor  and  car  lighting  rq'iipment  manufacturers, 
with  a  view  to  a  more  complete  standardisation,  and  a  consequently 
greater  convenience  of  replacement 

A  new  price  list  (No.  J  '",'.>)  has  jolt  been  published  by  the 
I8B  THOMSON- Ho      rONCo.,  Li  d.  of  .Mazda  House,  7"    Upper 


Fig. 


Thames  Street,  E.C.,  giving  revised  data  and  prices  as  now 
standardised  by  the  leading  lamp  manufacturers  of  this  country. 

The  range  of  Mazda  automobile  lamps  includes  headlight  lamps, 
sidelight  lamps,  tail  and  dash  lamps,  interior  lamps,  steering-pillar 
lamps,  & :.  In  addition,  the  new  Mazda  battery  lamp  price  list 
covers  special  types  of  low-voltage  lamps  for  motor-'buses  hand- 
lamps  and  general  battery  service,  illumination  lamps  and  flash- 
light lamps,  for  all  of  which  there  is  a  considerable  demand. 

The  automobile  lamps  can  be  employed  for  motor-boats,  yachts, 
aeroplanes,  airships,  carriages,  &c. 

Mazda  headlight  lamps,  with  helical  filaments,  are  suitable  for 
all  kinds  of  projection  work,  and  have  been  used  most  successfully 


MAZDA 


B.T.H  PATHS'! 


MAZDA 


Fig.  9.  —  Mazda  Fig.  lit.— Mazda 


Fig.  8  —Mazda  Automobile 
Lamp,  Head-light  Type, 
with  Special  Helical 
Filament. 


Battery  Lamp, 
Specially  De- 
signed  foii 
Motor-'b  us 
Service. 


Illumination 
Lamp  foe 
Decorative 
Lighting. 


in  magic  lanterns  and  small  cinematograph  projectors.  The 
arrangement  of  the  helical  filament  is  such  that,  in  effect,  it  gives 
a  very  close  approximation  to  the  theoretical  point  source  of  light, 
which  is  the  ideal  for  use  with  a  parabolic  reflector,  when  a 
parallel  beam  of  light  is  required. 

The  company  states  that  Mazda  automobile  battery  lamps,  owing 
to  the  shortness  and  thickness  of  the  filaments  and  the  special 
methods  of  support  employed,  can  be  relied  upon  to  give  good 
service  under  the  most  adverse  conditions. 

B.T.H.  Hair- Watt  "Eye-Rest"  Fittings. 

The  British  Thomson-Houston  Co.,  Ltd.,  of  Mazda  House, 
Upper  Thames  Street,  E.C.,  have  now  developed  a  range  of  "  Eye- 
Rest  "  indirect  lighting  fittings  for  use  with  Mazda  J-watt 
lamps.  There  are  nine  of  these  new  fittings,  Beven  having  metal 
bowls  and   two    moulded    composition    bowls,       Mazda    J-watt 


Fig.  ll.— B.T.H.  "Eye-Best"     Fig.    12.— B.T.H.  •'Eye-Rest' 


Fitting  Equipped  with 
X  -  kay  Rbfleotob  and 
Mazda  Half-watt  Lamp. 
Moulded  Compositios 
Bowl,  Adams  DESIGN. 


Fitting  Equipped  with 
X  -  ray  Reflector  and 
Mazda  Hale- watt  Lamp. 
Moulded  Composition 
Bowl,  Classical  Design, 


''Eye-Best''  fittings  consist  of  standard  bowls  and  suspensions 
with  the  addition  of  suitable  ornamented  housings  covering  the 
holder  and  neck  of  the  lamp. 

These   modified    designs  ol       Bye  Ileal      tittings  provide  a  most 
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effective  and  decorative    meani    Of    adapting  the    '.-watt   lamps  to 
Interior  lighting. 

with  the  ordinary  tungsten  lamp,  indirect  lifjhtinif  Iiuh 
made  the  moat  remarkable  itrldei  during  the  last  few  yean,  due 
to  a  greater  appreoiation  of  Ite  oomfort  and  hygien 

Tho   coining    of  th<i    Mir/.da    J-watt    lamp,   by    rendering    indirect 

lighting twioe ae efficient aa  formerly,  will  undoubtedly  InoreaM 
it«  vogue. 

Simplex   Ian. 
Messrs.  Simplex  Conduits,  Ltd.,  of  118,  Charing  Grose  Road, 

WO,  supply  the  small  direct-coupled  motor    fan   shown  in    fig.  18, 
which  is  suitable  for  ventilating  or  exhaust  purposes,    A  starter 


Fig.  13.— Simplex  Direct-Coupled  Fan. 

regulator  is  arranged  in  the  base,  and  the  whole  apparatus  is  self- 
oontained. 

The  motor  units  are  of  ,',,  '.  and  !  h.p.,  speed  2,500  r.p.m.,  and 
can  be  supplied  for  pressures  up  to  500  volts,  and  for  either  A.c. 
or  d.c.  circuits. 


LEGAL. 


The  National  Telephone  Litigation. 

On  December  18th,  Mr.  Justice  Sargant  had  before  him,  in  the 
Chancery  Division,  an  application  by  the  Receiver  appointed  in  the 
National  Telephone  Co.'s  winding  up  for  an  order  for  the  final  dis- 
tribution of  the  assets  in  his  hands. 

It  was  then  stated  by  Mr.  Percy  Wheeler,  who  represented 
him,  that  there  still  remained  for  distribution  some  £65,000,  The 
rights  of  the  various  stockholders  had  been  determined,  but  the 
Receiver  was  unwilling  to  part  with  everything  except  by  order  of 
the  Court,  as  there  were  still  outstanding  claims  against  the  com- 
pany. These  were  in  the  nature  of  unclaimed  deposits  made 
for  a  telephonic  service,  deposits  made  in  respect  of  trunk  calls 
remaining  unexhausted,  and  cheques  drawn  by  the  company  in 
favour  of  creditors  which  had  never  been  presented  for  payment. 
His  Lordship  then  directed  that  further  advertisements  should 
be  issued,  and  that  the  Master  should  report. 

M"r.  Wheeler  stated  that  that  having  now  been  done,  he  was  in 
a  position  to  take  a  final  order. 

His  Lordship  said  it  was  a  matter  for  chambers,  and  he  accord- 
ingly dealt  with  it  in  camera  on  Monday,  February  9th. 


Stolz  Electrophone  (1913),  Ltd. 

Mr.  Justice  Eve  had  before  him  in  the  Chancery  Division,  on 
Friday,  February  6th,  a  motion  on  behalf  of  the  plaintiffs  in  the 
action  Stolz  Electrophone  Co.  (London),  Ltd.,  against  Stolz  Electro- 
phone Co.  (1913),  Ltd.,  for  the  appointment  of  a  receiver  and 
manager  of  the  defendant  company. 

Mr.  Co/.ens  Hardy,  K.C.,  in  making  the  application,  said  there 
were  two  defendants,  the  second  being  Mr.  Aubrey  Hyman,  who 
was  manager  of  the  defendant  company.  The  matter  was  of  some 
urgency,  and  it  was  desired  to  appoint  Mr.  Whinney  Receiver  of  the 
property  in  dispute  and  manager  of  the  business.  The  old  com- 
pany, the  plaintiffs,  were  formed  in  1909  and  became  possessed  of 
a  large  and  very  valuable  business,  the  nature  of  which  would  be 
seen  from  the  prospectus  of  the  defendant  company.  This  con- 
tains a  list  of  various  patents  which  were  connected  with  instru- 
ments for  improving  the  hearing  of  the  deaf  and  enabling  persons 
who  could  hear  to  listen  to  plays  and  sermons  at  which  th°y  were 
not  present.  There  were  175  branches  and  agencies  in  various 
parts  of  the  world.  Unfortunately,  the  business  management  of 
the  plaintiff  company  had  been  unsuccessful,  tnd  before  the 
independent  shareholders  came  upon  the  scene  and  investigated 
the  matter,  the  exact  details  of  what  had  happened  were  by 
no    means    clear.      What  was   known,    however,    was  that    the 


property    whloh    early    In    t 

and     Invention!     had     now     ■     • 

nlant.H.        Mow     that      had  *ay. 

There  was  a  suggestion   it.   bad  been  done  nodi 
which  hail   not   been   carried  out      The  view   presented  upon 

evidence  wan  that     I  I    intent  ion    to    Mil    prop 

i  ,  for  a  certain  price  pari  ly  b 

cash,    but    it   had    not    l>  Out.     On    A 

there  was  a  voluntary  winding  up  on  the  ground  of  Inabilil 

meet  tho  debts  of  the  old  company.     A    liqu 

and    last    month    the     pr<  i a  I     liqn   lator    'Mr.    Whinney)    wa* 

appointed   In  the  winding   an  "i   tint  old  com] 

1.  had  lie,  ritfht  or    title  to  the 

property  at  all,  or  if  it  hud,  and  it  should  turn  out  contrary  to 

what  the  present  docui that  there 

to  sell,  then  there  was  an  undoubted  lien.    The   plaintiff*  clearly 
had  a  prima  of  some  interest  in   the  property. 

business  was  a  very  valuable  one.  and  then    wa-  Wmi 
a  day  coming  in. 

Plaintiffs  had  that  day,  proceed* d  Goi  nsi-.i.,  seen  the  minute 
book  of  the  new  company,  and  it  appeared  from  that  that  the  m 
defendant,  Mr.  Hyman,  had  paid  £171  to  the  company.  After- 
wards a  debenture  was  given  to  him  for  that  sum.  He  (con 
said  that  was  invented  for  the  pnrpsse  of  giving  a  consideration. 
Mr.  Hyman  issued  a  writ  in  a  debenture-holder's  action  for  a 
Receiver  and  manager,  and  the  company  consented  to  the  appoint- 
ment, Mr.  Hyman  did  not  stop  there,  but  presented  a  petition 
for  the  winding  up.  He  said  he  was  a  creditor  first  of  all  for  this 
debenture,  and  then  he  said  he  had  paid  a  former  managing 
director  for  a  large  number  of  shares  in  the  company.  He  applied 
for,  and  got,  the  appointment  of  the  Receiver  as  provisional 
liquidator. 

Mr.  Benson,  for  Mr.  Hyman,  here  pointed  out  that  the  applica- 
tion for  a  Receiver  was  not  made  by  his  client. 

At  any  rate,  continued  Mr.  Co/.ens  Hardy,  those  who  were 
responsible  for  the  business  were  closing  down  the  branches  of  the 
plaintiff  company's  business,  or  the  business  over  which  the 
plaintiff  company  had  a  lien,  and  they  were  discharging  the  staffs, 
and  dealing  with  assets  over  which  the  plaintiffs  had  a  lien  in 
such  a  way  as  entirely  prejudiced  the  property.  Mr.  Whinney  had, 
since  his  appointment,  investigated  the  affairs  of  the  company,  and 
had  formed  a  favourable  opinion  of  its  prospects. 

His  Lordship  :  Were  any  shares  of  the  defendant  company 
allotted  ! 

Counsel  :  I  have  no  doubt  a  good  many  were. 

His  Lordship  :  Were  there  any  to  your  company  .' 

Counsel  :  No  ;  but  some  were  given  to  shareholders. 

His  Lordship  said  the  purchase  price  was  apparently  to  have 
been  £50,000,  and  some  shares  had  been  given.  That  would  be 
part  of  the  purchase.  He  did  not  think  they  could  appoint 
another  Receiver.  If  they  did,  there  would  be  a  terrible  wrangle 
as  to  who  every  article  belonged  to. 

Me.  Cooper,  for  the  defendant  company,  opposed  the  motion  ; 
first,  he  said,  because  it  was  not  necessary  ;  secondly,  because  the 
plaintiffs  had  not  shown  they  had  a  lien,  and  thirdly,  because,  even 
if  they  had,  it  was  not  a  case  in  which  the  discretion  of  the  Court 
should  be  exercised  in  that  direction.  There  were  already  two 
officials  of  the  Court  protecting  the  assets,  and  they  were  quite 
adequately  looked  after. 

Mr.  Benson,  for  Mr.  Hyman,  also  opposed  the  a|  plication. 

His  Lordship  refused  the  motion.  He  said  he  was  sorry  to  see 
that  in  the  history  of  both  companies  there  seemed  to  have  been 
conduct  of  an  unfortunate  character.  The  defendant  company,  ho 
proceeded,  were  now  in  possession  of  this  undertaking  and  assets, 
and  they  had  themselves  been  unfortunate.  There  had  been  a 
distress  levied  against  them,  and  they  had  applied  to  Mr.  Hyman, 
who  had  advanced  £171,  which  was  utilised  for  the  payment  out  of 
the  distress.  Having  got  the  debenture,  he  found  that  to  a  certain 
extent  he  was  badly  off.  It  had  been  represented  to  him  that  E  171 
would  free  the  company  from  its  embarrassment,  whereas  the 
position  of  the  company  was  such  that  it  was  only  possible  for  him 
to  take  one  course,  first  of  all  to  get  a  Receiver  of  the  assets 
appointed  and  to  presentapetitionforthewindingup  of  thecompany. 
An  independent  accountant  was  appointed  Receiver  of  the  under- 
taking and  assets  of  the  defendant  company  purporting  to  be 
charged  by  the  debenture  issue.  The  Receiver  did  his  best  to 
manage  the  business,  and  was  carrying  it  on  at  the  present 
moment.  There  was  no  proof  whatever  that  he  was  not  acting 
with  the  greatest  prudence  and  wisdom  in  shutting  down  these 
agencies,  and  in  the  other  matters  which  were  committed  to  his 
care.  The  facts  in  regard  to  the  contentions  of  the  plaintiff  com- 
pany were  altogether  contrary  to  what  they  said  was  the  case. 
The  obligation  lay  on  the  plaintiffs  to  show  that  they  had  a  better 
title  to  this  property  than  those  in  possession,  and  it  was  for  them 
to  establish  to  the  satisfaction  of  the  Court  that  they  had  any  lien 
over  the  assets.  They  had  entirely  failed  to  establish  that,  and  the 
motion  would  be  refused  with  cost:. 


CROMrTON  ,>c   Co  ,    Ltd. 


On  6th  inst.,  according  to  the  Financial  Timet,  Mr.  Justice 
Warrington,  in  the  Chancery  Division,  had  before  him  a  motion 
for  a  Receiver  in  a  debenture-holder's  action  in  this  matter. 

Mr.  Clauson  said  that  evidence   had  just  been  competed.    The 
action  raised  certain  special  conditions  in  a  trust  deed,  which,  il 
was  said,  prevented  the  security   becoming  enforce*Me,  notwith- 
standing liquidation.     He  asked  that  the  matter  should  stai 
a  week. 

His  Lordship  agreed. 
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BUSINESS   NOTES. 


l'atent  Applications, — Applications  have  been  made 
for  the  restoration  of  the  following  patents  : — 

C.  Vaughan  and  C.  Birch,  No.  9,537  of  1908.  for  "Improve- 
ments in  and  relating  to  metallic  fittings  for  electric  continuity 
system." 

J.  A.  Stoneham  (applicant),  No.  14,503  of  190S,  for  "  Improved 
process  for  cleaning  the  combustion  spaces  in  internal  combustion 
motors,"  granted  to  E  C.  It.  Marks. 

Bertram  Thomas  and  Eustace  Thomas,  No.  15,544  of  1909,  for 
"Electrically-controlled  brakes   for  cranes  and   the  like";    No. 

15.681  of    1909,  for  "Improvements  in  electric  switches";  No. 

15.682  of  1909.  for  "  Improvements  in  electric  collectors  for 
maintaining  connection  between  stationary  and  moving  con- 
ductors." 

Switchboard  Contracts. — During  last  week  the 
Walsall  Electrical  Co.,  Ltd.,  booked  the  following  orders  for 
switchboards  : — 

IjODdon  County  Council,  the  main  charging  switchboard  for  Whitechapel 

Fire  Brigade  Station. 
Two  main  switohboards  from   the  Metropolitan    Railway  Co.  for  two  of 

their  railway  stations. 
One  main  switehbDard  for  Delagoa  Bay. 
Five  switohboards  for  the  Great  Indian  Peninsula  Railway  Co. 


Book  \otircs. — "One  and  All  (iardening,  Hill." 
London  :  Agricultural  and  Horticultural  Association.    2d. 

"  Questions  and  Solutions  in  M  ignetism  and  Electricity."  By 
W.  J.  White.     London  :  Rentell  A:  Co.     Price  Is.  6d. 

"Science  Abstracts."  Sections  A  and  B.  Vol.  XVII,  Part  1. 
January  30th.  With  Indexes  to  Vol.  XVI.  London  :  E.  &  F.  N. 
Spon.  Ltd.     Price  Is.  i;d.  net  each. 

"  Proceedings  of  the  American  Society  of  Civil  Engineers.' 
XL.  No.  1.    January.     New  York  :  The  Society. 

"  Transactions  of  the  Illuminating  Engineering  Society.' 
VIII,  No.  9.  December,  1913.  New  York  :  The  Society. 
75  cents. 

"La  Protection  des  Rosaux  et  des  Installations  Electriques 
contre  les  Surtensions."  By  G.  Capart.  Paris :  Dunod  et  Pinat. 
Price  9  fr. 

"  Annual  Report  of  the  Smithsonian  Institute,  1912  "  ;  "A  Com- 
parative Study  of  American  d.c.  Watt-hour  Meters,"  by  T.  T. 
Fitch  and  C.  J.  Huber  ;  "  Analysis  of  A.c  Waves  by  the  Method  of 
Fournier,  with  Special  Reference  to  Methods  of  Facilitating  the 
Computations,"  by  F.  W.  Grover  ;  "Special  Studies  in  Electrolysis 
Mitigation,"  by  E.  B.  Rosa  and  B.  McCollum  ;  "  Windage  Resistance 
of  Steam  Turbine  Wheels,"  by  E.  Buckingham.  Washington  : 
Government  Printing  Office. 

"  Bulletin  Mensuel  of  the  Societc  Beige  d'Electriciens."  Vol. 
XXXI,  January.     Brussels  :  E.  Bruylant.     Price  1  fr.  75. 

"  State  Purchase  of  British  Railways:  The  Price  to  be  Paid." 
Reprinted  from  the  Railway  News\     M, 


Vol. 


Vol. 
Price 


Dinner. — On  tbe  invitation  of  the  directors  about  270 
of  the  employosof  Messrs.  Laurence,  Scott  &  Co.,  Ltd.,  Norwich, 
including  all  who  had  been  in  the  service  of  the  company  for  ten 
years  and  upwards,  met  on  3rd  inst.  in  celebration  of  the  25th 
anniversary  of  the  inaugural  dinner,  which  marked  the  success  of 
the  firm  at  the  Newcastle  Exhibition  in  1888.  Of  the  40  who 
were  at  the  first  function  in  1889,  about  a  dozen  were  guests  on 
the  present  occasion  and  could  claim  a  practically  unbroken  record 
of  attendances  at  the  annual  dinner  in  intervening  years.  The 
chairman  of  the  company,  Mr.  Reginald  Laurence,  was  absent 
owing  to  illness,  and  Mr.  W.  H.  Scott  presided.  He  was  supported 
by  his  co-directors,  Mr.  Cecil  Wilson  and  Mr.  S.  Cozens-Hardy.  In 
the  course  of  the  speeches  reference  was  made  to  the  cordial 
relations  existing  between  the  directorate  and  the  employes.  As 
evidence  of  this,  it  was  mentioned  that  out  ox  the  80  hands  em- 
ployed in  the  early  days  of  the  business,  prior  to  the  building  of 
the  present  works,  more  than  half  were  still  in  the  company's 
employ,  and  considerably  over  half  of  the  total  number  employed 
ten  years  ago  were  present  on  this  occasion.  In  an  interesting 
historical  survey,  Mr.  Scott  gave  figures  indicating  the  rapid 
growth  of  the  business,  which  now  employs  over  700  hands.  He 
was  particularly  proud  of  the  fact  that  the  staff  had  been  trained 
almost  entirely  at  the  works,  and,  aB  had  been  the  case  throughout 
the  history  of  the  company,  was  composed  without  exception  of 
British  subjects.  He  was  glad  that,  in  spite  of  the  growth  of  the 
concern,  he  and  his  co-directors  had  been  able  to  remain  in  cIopc 
touch  with  the  works,  and  that  the  personal  element  could  still 
enter  so  largely  into  the  management  of  the  business.  All  arrange- 
ments for  the  dinner,  and  the  musical  entertainment  following 
were  in  the  hands  of  a  committee  of  the  men. 

Concert. — The  staff  and  foremen  of  the  Edison  asd 
Swan  United  Electric  Light  Co.,  Ltd.,  Ponders  End,  gave 
their  third  and  last  smoking  concert  of  the  season  on  Friday 
0th  inst ,  in  their  works  cafe,  Ponder's  End.  There  was  the  usual 
good  attendance  of  nearly  100  members.  Mr.  E.  P.  Barfield 
presided,  supported  by  Mr.  J.  E.  Cooper,  chief  accountant.  Mr.  W. 
Davit,  inatrument  foreman,  made  a  humorous  speech. 


Catalogues  and  Lists. — Messrs.  John  Hudson  and 

Co.'s  Successors,  4,  Viotoria  Warehouses,  Mansell  Street,  London, 
E. — Twenty-four-page  booklet  giving  particulars  concerning 
"  Manganesite."  Copies  will  be  sent  to  anybody  interested  in  the 
making  and  maintenance  of  steam  joints. 

Messrs.  Engineering  and  Arc  Lamps,  Ltd.,  Sphere  Works, 
St.  Albans. — Leaflet  giving  illustrated  information  and  prices  of 
their  "  Saperarc  "  inverted  lamp  for  illumination  of  interiors. 

The  Electrical  Co.,  Ltd.,  122-124,  Charing  Cross  Road, 
London,  WO. — New  32-page  list  of  fittings  for  Aegma  drawn  wire 
tampB,  including  enamelled  iron  fittings  for  exterior  lighting  and 
reflector  fittings  for  interiors. 

From  the  Electrical  Accessories  Supply  Stores,  of  Mile- 
town,  Sheerness,  we  have  received  a  calendar  for  the  year  with 
monthly  slips. 

Armorduct  Manufacturing  Co.,  Ltd.,  Farringdon  Avenue, 
London,  E.C. — Price  list  of  "Armorite"  insulating  varnishes, 
cloths,  silks  and  papers. 

Mr.  R.  D.  Stewart,  61,  Mansell  Street,  Aldgate,  London,  E. — 
Price  lists  of  paints,  enamels,  grease,  varnishes,  &c. 

Messrs.  Siemens  Brothers  Dynamo  Works,  Ltd.,  Tyssen 
Street,  Dalston,  N.E. — "Siemens  Industrial  Lighting"  is  the  title 
of  a  booklet  just  issued,  in  which  particulars  are  given  of  the 
various  types  of  lighting  material  supplied  by  the  company  ;  the 
booklet  is  intended  to  help  all  who  are  concerned  with  industrial 
undertakings,  not  only  electrical  engineers,  and  therefore  the  use 
of  technical  terms  has  been  avoided  as  far  as  possible.  Some  brief 
"  Illumination  Notes "  are  given  with  the  object  of  promoting 
correct  ideas  on  the  subject,  and  the  illustrations  are  devised  with 
the  same  end  in  view.  Copies  will  be  sent  to  any  reader  on 
application. 

Edison  &  Swan  United  Electric  Light  Co.,  Ltd.,  Ponder's 
End. — Folder  giving  illustrations  and  prices  of  artistic  electric 
light  fittings. 

The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.C. — Leaflet  No.  O.S.  1,785  gives  particulars,  illustrations 
and  prices  of  Osram  axial  drawn-wire  lamps  for  the  lightiner  of 
office  desks,  billiard  tables,  showcases,  special  tools,  and  so  forth. 

Messrs.  Belling  &  Co.,  Derby  Road,  Edmonton,  London,  N.— A 
publication  issued  by  this  firm  discusses  the  value  of  radiant  heat, 
and  states  the  outstanding  advantages  of  the  Belling  electric  fire. 
A  number  of  patterns  of  these  fires  are  illustrated,  and  prices  are 
given.  A  separate  leaflet  shows  specimens  of  art  porcelain  enamel 
and  electro-plate  finishes.  A  small  blotter  and  a  large  poster 
(40  in.  x  26  in.)  have  also  been  prepared.  Copies  of  all  of  these 
lists  will  be  forwarded  to  electric  supply  companies,  they  having 
been  issued  in  connection  with  the  coming  spring  demand,  spring- 
time being  one  of  the  periods  of  the  year  when  the  householder's 
fancy  turns  away  from  gas  and  coal. 

Messrs.  G.  St.  John  Day  (Patents),  Ltd.,  Bank  Mill,  Morton 
Street,  Oldham. — 24-page  catalogue  giving  fully  illustrated  par- 
ticulars and  prices  of  their  "  1  part  "  and  "  Mumps  "  patent  lamp- 
holders  and  accessories. 

Messrs.  Eastman  &  Warne,  241  and  213,  Acton  Vale,  London, 
W. — 24-page  catalogue  of  "  Hot-point "  electric  irons  for  domestic 
and  laundry  services,  soldering  irons,  Eadisk  electric  disk  cookers, 
"  Belenus"  branders  and  boilers,  glue-pots  and  convectors.  Prices, 
weights,  dimensions  and  current  consumptions,  are  stated. 

The  Trussed  Concrete  Steel  Co.,  Ltd.,  Caxton  House,  West- 
minster.— Information  relating  to  the  Kahn  system  of  reinforced 
concrete  construction,  with  photographic  views  of  a  large  number 
of  public  buildings,  factories,  warehouses,  &o.,  built  on  that 
system. 

Messrs.  Simplex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. 
— Twelve- page  list  (No.  527)  giving  particulars  of  fans  and  blowers, 
sewing  machine  motors,  buffing  motors,  &c.  Illustrations  and 
prices  appear  of  desk  bracket  and  porthole  types  of  fans,  having 
blades  from  10  in.  to  16  in.  diameter  ;  a  range  of  box-blade  venti- 
lating fans  from  12  in.  diameter  to  6  ft.  diameter,  for  use  in 
exposed  positions  ;  and  small  motor  generators  for  accumulator 
charging,  and  electric  blowing  experimental  purposes,  in  outputs 
from  50  to  250  watts. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  of  Tyssen 
Street,  Dalston,  have  sent  us  one  of  their  ingenious  "  Wotan  " 
puzzle  knives,  such  as  they  are  distributing  among  electrical 
dealers,  engineers,  &c. 

Catalogues    Wanted.  —  The    Generating    Plants 

Supply  Syndicate,  of  1 78,  Charing  Cross  Road,  W.C,  invites 
manufacturers  to  forward  catalogues  with  discounts  of  gas,  oil 
and  petrol  engines,  dynamos,  batteries  and  switchgear. 

Bankruptcy    Proceedings.— W.    N.    Berry    &    H. 

Bamp.er(W.  N.  Berry  &  Co.),  electrical  engineers,  Manchester. — 
Receiving  order  made  February  L'nd,  on  creditor's  petition. 
First  meeting,  February  18th,  at  Official  Receiver's  offices, 
Manchester.  Public  examination,  February  20th,  at  Court  House, 
Quay  Street,  Manchester. 

Australia. — The  Australian  Customs  authorities  have 
recently  given  a  decision  to  the  effect  that  "  vehicles,  or  parts 
thereof — 'buses,  railless,  electric  trolley."  are  to  be  classified  under 
No.  380a  of  the  Tariff,  the  duty  being  40  per  cent,  on  foreign  and 
35  per  cent,  ad  valorem  on  British  vehicles. 

Amalgamation. — A  scheme  is  on  foot  under  which 
the  business  of  Messrs.  Henry  Pooley  4;  Son,  Ltd.,  will  be 
gold  to  Messrs.  W.  &  T.  Avery,  Ltd. 
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Trade  Announcements.— Messrs.  Ward  &  Ounisn 

iiA.M  lnivc appointed  Messrs,  Bolmwood  Bros,,  of  6/88,  ESatt Street, 
Badminetex,  Bristol  b  i  theii  tgents  for  the  West  of  England  and 
South  Wales, 

The  oonveriion  of  the  bmineee  of   Dob  ITU   Into  a 

1  i in i tt-d  company,  as.  annonnord  in  onr  laat  laine,  tool  effect  as 
from  January  let,  from  which  date  tho  new  company  is  responsible 
for  all  accounts.  The  alteration  will  not  in  any  way  affect  the 
management  or  scope  of  tho  undertaking,  nor  its  constitution  and 
control. 

M  it.  B.Q  LlNSOOTT,  who  has  previously  represented  tho  Pope 
I, amp  Go.  and  tho  Cable  !  !o.,  In  London,  has  now  takes 

up  the  agency  of  Messrs.  Fyfe  Wilson  &  Co.,  of  Glasgow,  for  tin- 
Kelvin  petrol  engines  and  generating  nets,  and  complete  cinemato- 
graph outfits.  CommunicationH  should  be  addretBed  to  his  offices  at 
Commerce  House,  72,  Oxford  Street,  W. 

The  British  Vacuum  Ckanuk  Co.,  Ltd.,  announce  that  the 
first  part  of  their  largo  building  extension  commenced  in  the 
autumn  of  1918,  i.e  ,  the  doubling  of  the  factory,  will  be  completed 
by  end  of  thin  month,  enabling  them  to  give  a  larger  output  and 
prompt  deliveries  of  their  vacuum  cleaners  of  all  types,  and  to 
speedily  handle  all  repair  work.  The  new  block  of  offices,  which 
forms  the  second  part  of  the  building  scheme,  will  be  ready  for 
uee  before  the  end  of  the  year. 

THE  Kinoolite  Co.,  Ltd.,  have  fitted  up  their  new  workshops  at 
Soho  Square,  London,  and  are  prepared  to  supply  opal  tubes  in  all 
sizes  from  stook. 

Dissolutions  and    Liquidations.— The    Higb  Peak 

Macnkto  Co,  Ltd. — This  company  is  winding  up  voluntarily, 
with  Mr.  J.  B.  Collier,  of  90,  Market  Street.  New  Mills,  as 
liquidator.  A  meeting  of  creditors  is  called  for  Feoruary  20th,  at 
32,  Union  Road,  New  Mills. 

G.  C.  Milnes  Vobs  &  Co.,  Ltd. — A  meeting  will  be  held  on 
March  16th,  at  51,  North  John  Street,  Liverpool,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr.  H.  R.  Graves.^ 

Haynf.s  &  Davtes,  leather  belting  manufacturers,  107,  Consti- 
tution Hill,  Birmingham.— Messrs.  G.  Haynes  &  L.  J.  Davies  have 
diBsolved  partnership.     Mr.  Haynes  will  attend  to  debts. 

Taylor  it  Hutchinson,  consulting  engineers,  Royal  Liver 
Building,  Water  Street,  Liverpool.— Mr.  L.  S.  Taylor  &  P.  Hutch- 
inson have  dissolved  partnership,  as  and  from  January  31st. 

Turkey. — The  sale  of  electric  lighting  apparatus  has 
begun  to  become  important  in  Constantinople,  where,  as  is 
announced,  a  power  station  will  be  completed  in  the  early 
months  of  the  present  year,  which  will  supply  the  whole  city.  In 
proportion  as  each  such  new  departure  is  perfected,  and  when  the 
public  have  been  educated  to  the  advantages  of  electricity,  will 
the  sale  of  electric  materials  increase.  All  the  existing  types  of 
apparatus  are  in  use,  and  there  is  no  marked  preference  for  any- 
one in  particular.  As  regards  the  terms,  deferred  payment  is  the 
rule  in  these  as  in  other  classes  of  goods  ;  there  is,  however,  no  fixed 
rule  and  some  firms  exact  cash.  Sales  to  good  clients  should  always 
be  made  easy.  Among  the  firms  handling  electrical  goods  at  Con- 
stantinople to  whom  offers  roav  be  made  are  : — Fratelli  Tiano  et 
Co.,  Union  han,  Galata  ;  Societe  Anonyme  d'Electricite  Ganz,  453, 
Grande  Rue  da  Pera;  Societe  Ottomane  d'Electricite,  1,  Rue 
Mertebany,  Galata  ;  Bergmann  Electricitats-Werke  and  Siemens  and 
Halske,  293,  Grande  Rue  de  Pera  ;  Societe  Generate  d'Electricite 
A.E.G.,  of  Berlin  ;  general  representative,  M.  Max  Wohl,  Assei 
curazioni  Glihan,  Galata  ;  Sydney  Nowiil  &  Co.  ;  Kevark  Bey  han, 
Oalata  ;  Leon  Faure  et  Cie.,  Rue  Camando  ;  and  Societe  Anonym- 
Ottomane  pour  le  Gaz  et  l'Electricite,  Stamboul. 

Spain. — The  sale  by  public  auction,  at  the  instance  of 
the  Judge  of  the  First  Instance,  of  the  Badajos  Tramways, 
belonging  to  the  Sociedad  Honra  Extremena,  is  announced  for 
July  1st,  at  the  upset  price  of  114,663.60  pesetas.  The  company  is 
in  bankruptcy. 


LIGHTING  and  POWER  NOTES. 


Aboyne. — An     objection    has    been  lodged    by    Lady 

Cowdray  against  the  E.L.  scheme. 

Ardee, — E.L.  Scheme. — The  Town  Commissioners  have 
decided  to  obtain  tenders  for  an  E.L.  installation,  which  they 
intend  to  substitute  for  gas  lighting. 

Bacup. — Street  Lighting. — The  Electricity  Com- 
mittee has  decided  that  the  general  principle  of  charging  for 
current  for  street  lighting  on  the  basis  of  f  ull  maximum  demand 
at  K5  per  kw.  per  annum  and  4d.  per  unit  be  approved,  without 
any  charge  in  respect  of  establishment  and  capital  charges  of  the 
undertaking,  except  by  arrangement  with  the  Lighting  Committee, 
such  charges  to  be  met  out  of  profit  derived  from  the  improvement 
in  the  diversity  factor. 

Ballater. — E.L.  Scheme. — An  objection  has  been 
lodged  by  the  Dee  Fishery  Board  against  the  proposed  prov.  order, 
on  the  grounds  that  a  dam  across  the  Gairn  would  injuriously 
affect  the  fishery.  The  promoter  has  instructed  Messrs.  Jas. 
Gordon  &  Co.  to  prepare  a  scheme  to  meet  the  objections. 


UalljconnH    (Co.    <a\;in).      Ti 

CuniMiiM, .    ha    In  '  Boi 

IriMli  Agricultural  Organ! 

me  could  be  worked  on  i 

Katley.— Nem  Plant.-  -By  the  addition  of  a  Ljang 
tnrbo-generating  plant,  and  two  Wi 

at  the  electricity  works  of  tin  TC     the  cap*  losteJIatton 

will   be  Inoreaaed   from    S00  i        b     •  Th<    L.O.B.  ha* 

sanctioned  the  borrowing  of  about  A  1,800  for  net)  dred 

(luring   the  next  thj  £990  for  a  I  •   ain  ;   4600 

for  mainB   laid   solid;    4400    for    armoured    n  '       '    for 

serve  i  for  a  feeder  pillar,    The  tender  of  the  Weattog- 

house  Co.  for  the  Installation  of  tin-  t. 

accepted,  one  being  of  500-kw.  capacity,  and  the  Other  of  ZB0-ETW. 
capacity.     An  agreement   han  g  me  to    with  tin:    Brush 

Co.,  for  the  Bupply  of  one  Ljungstnim  turbo-generator. 

Belfast. — E.L.  Ohabgks, — At  a  meeting  of  th 

trioity  Committee  on  Monday  a  deputation  was  received  from  the 
Belfast  and  District  Chamber  of  Trade.  The  deputation  strongly 
objected  to  the  accumulation  of  profits  going  to  the  relief  of  rates, 
and  it  was  urged  that  the  use  of  electricity  should  not  be  placed 
on  the  same  footing  aB  the  tramway  or  ga»  undertakings,  became 
there  were  comparatively  few  rat<  payers  who  uee  electricity,  and 
any  profit  ought  to  go  to  the  reduction  of  charges.  The  deputa- 
tion asked  that  when  the  arrangements  were  being  made  for  next 
year,  a  reduction  should  be  given  off  the  accounts.  A  sub-Com- 
mittee was  appointed  to  report  on  the  matter. 

Bexhill. — Street  Lighting. — The  arc  lamps  in  several 

streets  have  been  replaced  by  fittings  containing  two  200-O.P. 
metal- filament  lamps  fixed  nearer  the  ground. 

Brighton. — The  T.C.  has  reduced  the  charge  for  elec- 
tricity for  lighting  basements  of  business  premises  separately  wired 
from  4d.  to  3d.  per  unit. 

Bulkington. — Pbov.  Order. — The  U.D.C.  has  with- 
drawn its  objection  to  the  prov.  order  being  applied  for  by  the 
Midland  E.L.  and  P.  Co.,  and  has  also  decided  to  ask  the  Warwick- 
shire and  Leicestershire  Power  Co.  at  what  price  it  would  supply 
the  district  with  electricity. 

Burton-on-Trent.— New  Plant. — The  Gas  and  Elec- 
tricity Committee  has  decided  to  obtain  a  new  turbo-alternator  at 
an  estimated  cost  of  £6,000. 

Bury, —  Street  Lighting,  &o. — The  Joint  Hospital 
Board  has  decided  to  seek  powers  to  borrow  £282  for  the  installa- 
tion of  electricity  at  Ainsworth. 

Th^  Corporation  has  appointed  a  sub-committee  to  consider  the 
question  of  lighting  the  main  roads  by  electricity. 

Canada. — The  improvements  proposed  at  Medicine  Hat 
during  1914,  include  a  h.t.  electric  distributing  system,  Si 0,000  ; 
street  lighting,  920,000,  and  a  1,500-KW.  extension  to  the  gene- 
rating plant. —  Canadian  Engineer. 

Chilton    (Co.    Durham).— Street    Lighting— The 

P.C.  has  decided  to  carry  out  electrical  street  lighting,  the  installa- 
tion to  comprise  56  50-c.p.  lamps. 

Colchester.— The  T.C.  has  decided  to  offer  £600  for 

a  325-KW.  set,  belonging  to  Messrs.  Vickers,  with  a  view  to  this 
being  provided  out  of  revenue  over  a  period  of  three  years. 
At  the  meeting  of  the  Council  on  February  4th,  it  was  stated  that 
a  new  engine  would  cost  about  £2,000. 

Coleraine. — Proposed  E.L. — The  U.D.C.  has  deferred 

the  consideration  of  additions  to  the  gas  works  pending  the  result 
of  a  public  meeting  which  has  been  called  to  consider  the  question 
of  the  E.L.  of  the  town. 

Continental  Notes. — France. — Applications  have  been 

made  at  the  Prefecture  des  Hautes-Alpes  for  13  different  con- 
cessions of  water  rights  for  no  less  than  276,000  h.p.  on  the  river 
Durance  or  its  feeders.  When  these  are  granted,  the  power 
extracted  from  the  Durance  and  its  immediate  feeders  in  the 
department  des  Hautes-Alpes  will  total  376,000  h.p.  According  to 
estimates,  the  development  in  a  few  years  will  reach  no  less  than 
850,000  H.P. — Feme  Pratique  de  V Electricitc. 

Among  the  new  companies  recently  formed  is  the  Societe  de 
l'Energie  Electrique  de  Medoc,  organised  at  Pauillac  (Gironde) 
with  a  capital  of  £14,000  to  establish  a  small  central  station  for 
the  supply  of  electricity  in  that  district. 

Coventry. — Loans  Sanctioned. — The  Corporation  has 

obtained  sanction  to  a  loan  of  £16,000  for  mains  extensions  and 
£4,000  for  sub-stations  and  transformers. 

Cranbrook  (Kent).— Proposed  E.L.— A  ratepayers' 

meeting,  on  February  4th.  adopted  a  resolution  in  favour  of  an 
E.L.  scheme  submitted  by  Messrs.  Saunders,  of  Westminster.  The 
scheme  provides  for  an  overhead  installation,  and  woull  include 
the  parishes  of  Wadhurst  and  Hawkhurst,  each  to  have  its  own 
power  station.  The  suggested  price  of  current  is  7d.  per  unit,  with 
free  service  within  60  ft.  of  the  main,  and  cottages  supplied  at  a 
weekly  payment,  after  free  wiring  and  fitting  with  one  lamp. 


the 
Bill 


Dalkey. — The  U.D.C.   has  decided   to  petition  against 

s  Alliance  and    Dublin  Consumers'  Gas  (Electric   Supply,    &c  1 
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Dartford.— L.«:.R.   Inquiry.— On   February  :>th,  Mr. 

H.  R.  Hooper  held  an  inquiry  into  the  application  of  the  U.D.C. 
for  a  loan  of  £11,000  for  plant,  fco.,  primarily  to  supply  electricity 
in  bulk  to  Crayford — the  West  Kent  Co.,  Ltd.— on  a  seven  years 
agreement.  It  was  stated  that  the  Council  would  make  an  annual 
profit  of  £320.  and  if  the  supply  was  available  quickly,  there  was 
a  probability  of  obtaining  another  customer  with  a  profit  of  till 5. 
There  was  some  opposition  to  the  terms  of  the  agreement. 

Deal.     The  local  Chamber  of  Commerce  lias  passed  a 

resolution  advocating  the  introduction  of  a  supply  of  electricity 
in  Deal  and  Walinrr. 

Devonport. —  Hospital    Lighting.  —  Tlie    Electric 

Power  Committee  of  the  T.C.  has  recommended  that,  subject  to  the 
whole  of  the  hospital  buildings  being  lighted  by  electricity,  a  main 
be  laid,  free  of  charge,  at  an  estimated  cost  of  £3Ju. 

Dewshnry. — Street  Lighting. — The  borough  elec- 
trical engineer  has  been  instructed  to  continue  his  experiments  in 
the  lighting  of  the  Market  Place. 

Dover. —  Bulk  Supply,  A:c. — The  T.C.  bus  decided  to 

ask  the  borough  and  county  members  of  Parliament  to  support  the 
new  Bill  of  the  Municipal  Electrical  Association  seeking  authority 
for  local  authorities  to  undertake  wiring  work,  to  deal  in  fittings, 
and  to  provide  showrooms.  4c. 

With  regard  to  the  proposed  bulk  supply  of  current,  the  chief 
engineer  of  the  South-East  Kent  E.  P.  Co.  has  informed  theT.C.that 
before  being  able  to  give  the  most  favourable  terms  to  the  Council, 
it  would  be  necessary  for  the  company  to  complete  negotiations 
with  the  colliery  companies. 

At  a  meeting  of  the  Electricity  Committee  on  February  3rd,  a 
letter  was  read  from  the  St.  Margarets  P.C..  asking  what  steps  the 
Corporation  was  taking  to  bring  electricity  into  the  parish,  and 
asking  that  if  there  was  no  prospect  of  the  Corporation  exercising 
its  powers,  the  parish  should  not  be  debarred  from  entering  into 
any  scheme  which  might  be  prepared  for  the  district.  Alderman 
Lewis  remarked  that  the  matter  was  held  over,  as  there  was  not 
sufficient  demand  for  current.  The  engineer  explained  that  the 
estimated  cost  of  an  overhead  extension  to  St.  Margarets  was 
£1,500. 

Dudley. — Sale  of  E.L.  Undertaking. — On   Monday 

the  agreement  was  sealed  on  behalf  of  the  Corporation  and  the 
Shropshire,  Worcestershire  and  Staffordshire  Electric  Co.  for  the 
transfer  to  the  company  of  the  borough  electricity  works.  The 
purchase  price  is  £<>3,00<>,  being  the  amount  of  the  loans  still  out- 
standing, the  instalments  with  interest  to  be  paid  as  they  become 
due;  £10,500,  of  which  £3,500  has  been  paid,  and  £7,000  will 
follow  in  17  annual  instalments  ;  and  £3,334  on  account  of  recent 
capital  expenditure.  The  works  were  commenced  in  1899,  and 
carried  on  at  a  normal  profit  until  1911,  whea  a  B.  of  T.  award 
in  reference  to  the  price  of  current  supplied  to  the  tramway  ser- 
vice confronted  the  Council  with  an  immediate  and  probably  re- 
current annual  loss. 

Durham. — The  T.C.  has  entered  into  a  10  years'  agree- 
ment with  the  E.L.  Co.  for  the  supply  of  electricity  to  the  sewage 
works. 

Edinburgh. — The  Reserve  Find. — The  Town  Clerk 

and  the  City  Chamberlain  have  issued  a  report  with  regard  to  the 
proposal  to  increase  the  contribution  to  the  electricity  reserve  fund 
from  10  per  cent,  to  15  per  cent.  The  fund  has  been  kept  at  its 
maximum,  and  at  May  15th  last  amounted  to  £108,678.  The  Cor- 
poration's consulting  engineer  has  advised  that  an  additional  power 
station  will  bs  required  within  the  next  few  years.  The  capital 
expenditure  will  be  approximately  £125,000.  In  the  years  during 
which  the  works  are  in  progress  the  ordinary  expenditure  account 
of  the  undertaking  will  become  liable  for  interest  and  contribu- 
tions towards  the  reduction  of  the  debt  in  respect  of  that  expendi- 
ture, and  the  Committee  desires  to  meet  these  charges  without 
increasing  the  present  rate  for  electricity.  The  report  points  out 
that  under  a  clause  in  the  Bill  framed  by  the  Incorporated  Municipal 
Electrical  Association,  the  purpose  of  the  Committee  might  be 
attained  if  it  could  be  passed. 

Epsom. — E.L.  Charges. — The  U.D.C.  has  adopted  new 
rates  for  the  supply  of  electricity  to  houses  not  exceeding  a  rateable 
value  of  £25  per  annum.  For  two  25-c.p.  lamps  the  charge  is 
£1  'is.  per  annum  :  up  to  five  25-O.P.  lamps,  £2  Is.  The  rate  for 
flat-irons  is  10s.  p?r  annum. 

The  U.D.C.  has  decided  to  reduce  the  charge  for  electrical 
pumping  at  the  waterworks  to  'fid.  per  unit. 

Farnworth. — The  chairman  of  the  Electricity  Com- 
mittee and  the  electrical  engineer  have  been  deputed  to  consider 
the  plant  extensions  required  at  the  electricity  works. 

Harrogate.  —  A  keen  controversy  is  in  progress  in  the 
Press  between  advocates  of  gas  and  electricity  in  regard  to  the 
causation  of  fire.  The  gas  manager  alleged  that  "  on  a  report  of 
the  London  Fire  Brigade  it  has  been  ascertained  that  fires  caused 
by  electricity  average  1  to  every  7(il  consumers,  whilst  those  attri- 
buted to  gas  are  only  1  to  2,200  consumers."  The  superintendent 
of  the  London  Pire  Brigade  was  written  to  by  the  electrical 
engineer,  Mr.  G.  Wilkinson,  and  stated  that  the  reports  referred  to 
were  incorrect  and  misleading. 

Ilkley. — Proposed    B.L.    Loans. — The    L.O.B.    has 

informed  the  D.C.  that  it  will  hold  an  inquiry  into  the  Council's 
application  to  borrow  £  IK, 000  for  electricity  purposes  as  soon  as 
possible. 


Japan. — A  scheme  is  under  consideration  to  put  down 
a  plant  of  2,000  n.v.  to  utilise  the  water-power  of  the  River 
Natsui,  near  Kawasaki-Mura,  in  the  Prefecture  of  l'ukushima,  to 
generate  electricity.  It  is  also  proposed  to  establish  a  plant  for 
the  manufacture  of  carbide. 

Kettering. — L.G.B.  [NQUIRY. — An  inquiry  was  held  on 

the  loth  inst.  by  Mr.  H.  Ross  Hooper  into  the  application  of  the 
U.D.C.  for  sanction  to  borrow  £10,000  for  plant  and  £2,000  for 
mains  and  services.  The  plant  will  consist  of  one  Brush 
1  Ljungstrom  "  turbine,  direct-coupled  to  two  alternators,  giving  a 
combined  total  output  of  1,265  kw.,  with  surface  condenser,  air 
and  circulating  pumps;  one  1,200-kw.  rotary  converter,  with 
switchgear,  &c.  ;  cooling  tower  and  extension  of  engine  room. 
There  was  no  opposition  to  the  application.  A  tender  has  been 
accepted  from  the  Brush  Co.  for  all  the  plant,  with  the  exception 
of  the  cooling  tower,  subject  to  the  sanction  of  the  L.G.B. 

Kingstown   (Co.  Dublin).— The    U.D.C.    has    given 

leave  to  Mr.  O'Brien  to  withdraw  a  motion  in  his  name  relative  to 
the  Dublin  Southern  District  E.S.  Co.'s  Bill,  and  to  substitute  one, 
which  was  carried,  declaring  that  an  E.L.  scheme  to  be  undertaken 
by  the  Council  is  desirable,  and  instructing  the  surveyor  and  law 
agent  to  report  on  the  subject.  Mr.  M'Cormick,  in  proposing  an 
amendment  that  they  bind  themselves  to  no  particular  scheme, 
said  he  had  not  much  confidence  in  municipally- worked  schemes  ; 
the  chairman  of  the  new  Electric  Lighting  Co.  had  a  unique 
knowledge  of  his  business,  and  there  was  no  doubt  that  the  com- 
pany would  be  well  managed.     The  amendment  was  lost. 

Knaresborongll.— E  ,L.  Km  km  i;.— Mr.  G.  Wilkinson, 
of  Harrogate,  has  submitted  the  following  information  to  the  T.C. 
in  reference  to  an  E.L.  scheme  : — Estimated  capital  expenditure 
on  water-driven  plant,  &o.,  £3,180,  this  plant  being  capable  of 
supplying  40,000  units  per  year,  which,  if  sold  at  5d.  per  unit  to 
80  consumers,  would  realise  £833.  For  meters  he  estimated  a 
return  of  £24  per  annum,  making  an  income  of  £857.  The  cost 
of  running  the  plant  would  be  £545,  leaving  a  profit  of  £S12.  No 
allowance  is  made  for  a  reserve  plant,  and  if  the  plant  is  gas 
driven — a  method  favoured  by  the  Council — the  cost  is  estimated 
at  £1,420,  which  would  reduce  the  yearly  profit  to  £101. ~ 

Leigh    (Lanes.). — Proposed     Loans. — It     has    been 

decided  to  apply  to  the  L.G.B.  for  sanction  to  borrow  £10,225  for 
extensions  at  the  electricity  works. 

Llanidloes,— E.L.  Purchase. — The  T.C.  has  decided 
to  purchase  the  concern  of  the  Llanidloes  Electric  Lighting  Co. 
for  £400,  subject  to  the  consent  of  the  L.G.B.  The  E  L.  Co.  holds 
a  seven-year  contract  for  street  lighting. 

London. — The  announcement  is  made  in  the  half-yearly 
report  of  the  Tottenham  District  Light,  Heat  and  Power  Co. 
(the  new  title  of  the  Tottenham  and  Edmonton  Gas  Co.)  that 
arrangements  are  in  progress  for  the  supply  of  electricity  in 
the  Wood  Green  district.  The  plans  for  the  necessary  buildings, 
&c,  are  before  the  local  authority,  and  orders  have  been  placed 
for  the  more  important  items  of  plant.  It  is  hoped  that  shortly 
after  midsummer  the  supply  will  be  available. 

Lowestoft. — Meter  Loan. — The  L.G.B.  has  notified 
the  Corporation  that  a  loan  for  electricity  meters  would  be 
sanctioned,  for  a  period  of  five  years,  and  it  has  been  decided  to 
apply  for  sanction  to  borrow  £950. 

Lurgan. — Proposed  E.L. — The  U.D.C.  has  decided  to 

purchase  the  gasworks  with  a  view  to  carrying  out  an  E  L. 
scheme  for  the  town.  The  Council  also  decided  to  oppose  the  Bill 
presented  by  the  Lurgan  Gas  Light  and  Chemical  Co.  applying  for 
powers  to  supply  electricity  in  the  district. 

Manchester. — The  Corporation  has  entered  into  an 
agreement  for  the  supply  of  electricity  to  the  Bower  Colliery, 
Hollinwood. 

Niddleton. — As  an  experiment,  the  Electricity  Com- 
mittee is  supplying  electricity  to  30  houses  in  the  Alkrington 
garden  village  at  a  fixed  charge  per  light.  At  a  meeting  of  the 
T.C.  last  week,  Councillor  Hilton  said  he  understood  the  terms 
were  £1  Gs.  per  year,  and  it  seemed  that  these  houses  were  having 
preferential  treatment.  The  matter  was  not  on  the  minutep,  and 
there  was  no  further  discussion. 

Newport  (Mon.).— The  South  Wales  E.P.D.  Co.  has 

pointed  out  to  the  T.C.  that  a  considerable  portion  of  the  area 
over  which  the  Council  proposes  to  secure  electrical  powers  is 
situated  in  the  company's  area,  and  that  unless  the  Council  is  pre- 
pared to  withdraw  the  clauses  so  far  as  that  area  is  concerned,  or 
to  take  part  of  the  proposed  supply  in  bulk  from  the  company  on 
terms  to  be  arranged,  it  will  petition  against  the  Bill.  The  town 
clerk  replied  that  the  Council  might  be  disposed  to  consider  a 
curtailment  of  the  area  if  the  condition  as  to  a  bulk  supply  was 
withdrawn,  but  the  company  intimated  that  it  could  not  be  satisfied 
with  a  mere  curtailment  of  the  area.  The  Council  has  decided  to 
adhere  to  the  proposals  of  the  Bill,  it  being  explained  that  the 
company's  mains  do  not  come  within  3{  miles  of  the  borough, 
and  that  the  company  is  not  entitled  to  supply  electricity  for  light 
to  houses. 

Penmaenmawr. — Proposed  B.L. — A  canvass  is  being 

made  by  the  U.D.C.  to  ascertain  the  number  of  ratepayers  willing 
to  take  a  supply  of  electricity  if  it  is  installed  in  the  locality. 
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Oldham.— Street    Lkjhting. — The    Lighting    Oom- 

littce  has  had  under  consideration  the  question  of  adopting  olec- 
rioity  for  street  lighting,  and  a  trial  is  to  be  arranged  fur  some  of 
ie  newer  tungsten  lamps. 

Kln-tric  driving  11  being  adopted  in  the  now  portion  of  tho 
lelgravo  Spinning  Co.'s  mill  in  Honeywell  Lane,  current  being 
ipplied  by  the  Corporation. 

Portmadoo. — The  proprietors  of  one  of  tho  BeddgeLert 

oIcIh,    ut  the    foot  of   Snowdon,  have  had   a   system    of  i 
ghtiug  inHtalled,  and  Huh  haH  proved   to  be  go  satisfactory,  that 
lie  other  two  hotels  of  tho  locality  have  decided  to  follow  Buit. 

Itedditch. — The     Electricity    Supply    Committee    has 

eoommendt'd  the  I  .DC.  to  engage  a  consulting  cifgineer  to  report 
pon  the  eleotrioity  undertaking, 

Sheffield. — Electricity    Expenditure. — The  general 

lannger  estimates  that  the  expenditure  on  the  electricity  works 
Dling  the  year  ending  March  2.">th,  1915,  will  amount  to  K  188,397, 
omparcd  with  £  198,92;)  tire  estimated  expenditure  for  the  present 
ear.  Mains  are  to  be  extended  in  various  parts  of  tho  city  at  an 
itimated  cost  of  £  I '1,205. 

Skipton. — E.L.  Scheme. — The  engineers  for  the  pro- 

osed  electricity  undertaking  at  Gargrave  having  intimated  that 
he  R.D.C.'s  request  for  underground  cables  would  make  the 
cheme  abortive,  a  small  Committee  has  been  appointed  to  consider 
he  matter.  The  It. IXC.  has  decided  to  oppose  the  Yorks.  Electric 
\nver  Hill. 

South    Africa.  —  The    Delagoa    Bay    authorities    are 

rging  the  Lisbon  Government  to  erect  a  power  station  at  the 
ormer  port  at  a  cost  of  some  £18,000,  and  capable  of  satisfying 
he  present   and  future  requirements  of  the  harbour. 

The  municipality  of  Ficksburg  (O.F.S.)  will  shortly  be  in  the 
narket  for  machinery  and  material  for  an  electric  lighting 
ystem,  estimated  to  cost  £8,000. — B.  and  S.A.  Export  Gazette, 

Southampton. — The  financial  position  of  the  electricity 

tndertaking — which  is  in  a  very  prosperous  condition — has  been 
xercising  the  minds  of  a  section  of  the  T.C.  recently.  The  chair- 
nan  of  the  E.L.  Committee  contends  that  the  present  policy  (i.e., 
if  supplying  cheap  units,  amoDgst  other  things)  is  unremunerative, 
ind  desired  that  the  borough  treasurer  be  asked  to  report  on  the 
inancial  position.  As  a  result  of  lengthy  argument  it  was  decided 
hat  the  presidents  of  the  Institute  of  Chartered  Accountants  and 
Unnicipal  Electrical  Association  be  asked  to  appoint  an  accountant 
^nd  engineer  respectively  to  report  on  the  undertaking. 

Stockport. — It  was  stated  at  a  meeting  of  the  T.C.  on 

February  4th  that  several  houses  in  course  of  erection  at  Heaton 
S'orris  could  not  be  finished  because  electric  light  was  wanted,  and 
;he  Manchester  Corporation  would  not  extend  its  mains  until  it 
:ould  get  an  arrangement  with  the  Stockport  Corporation.  The 
:hairman  of  the  Electricity  Committee  said  it  was  anxions  to  treat 
vith  Manchester  for  the  supply  of  current  to  new  consumers. 

Strctford. — Plant      Extensions. — The      Electricity 

>nb  Committee  has  been  requested  to  submit  a  report  on  the 
juestion  of  plant  extensions. 

Tempo. — Street      Lighting. — A     deputation     laid 

before  the  Enniskillin  R.D.C.  a  memorial  praying  the  Council 
to  apply  for  powers  to  light  the  streets  of  Tempo  with  electricity. 
It  was  decided  to  publish  the  necessary  notices. 

Torpoint.— Proposed  E.L.— The  U.D.C.  has  decided 
:o  take  a  poll  of  the  ratepayers  on  the  proposed  E.L.  scheme. 

Tunis, — A  company  has  lately  been  formed  with  the 
title  La  Societe  de  l'Electricite  de  Beja,  to  supply  electricity  in  the 
;own  of  Beja. 

Wakefield.— Loan  Sanction. — The  proposed  borrowing 

3f  £3,000  for  electric  mains.  £500  for  sub-stations,  and  £500  for 
transformers,  has  been  sanctioned. 

On  and  after  April  1st  the  price  of  electricity  for  lighting  is  to 
oe  4d.  per  unit,  except  where  special  rates  exist.  Consumers 
ilready  supplied  with  electricity  for  lighting,  will  be  supplied  for 
heating  and  cooking  for  all  but  trade  purposes  at  id  per  unit. 

Walmer.— The  U.D.C.  has  decided  to  oppose  the  Gas 
ind  Electricity  Bill  being  promoted  by  the  Deal  and  Walmer 
jas  Co. 

Walsall. — The  Electricity  Committee  reports  a  loss  of 

C 2,696  on  the  past  year's  working,  and  remarks  that  this  loss  is  under 
its  serious  consideration  and  it  expects  to  be  able  to  report  thereon 
shortly.  Meanwhile,  on  the  suggestion  of  the  consulting  engineer, 
the  Committee  has  decided  to  inspect  modern  generating  stations 
in  about  four  other  boroughs.  The  Committee  asks  the  Council  to 
Mithorise  the  purchase,  at  an  estimated  cost  of  £200,  of  a  150-kw. 
transformer,  and  the  necessary  switchgear  in  order  to  supply  elec- 
tricity to  Messrs.  Eglington's  Foundry,  Bridgeman  Street. 

Warminster.— Prov.  Order.— The  R.D.C.  has  con- 
sented to  the  application  of  Mr.  J.  H.  Edwards,  of  Bristol,  for  a 
prov.  order  for  E.L.  within  a  portion  of  the  district  on  condition 
that  the  maximum  charge  for  current  is  reduced  from  9d.  per  unit 
to  not  more  than  Id.  per  unit  above  the  rate  charged  in  the  urban 
irea.    To  this  the  promoter  has  acquiesed. 


Weil  Ham.— Tin-  borough  electrical  ei 
Hiiortiy   being  able  to  oomph  to  b      rapa 
overground  rab-ibxttioni,  but   in  tin    on  hi, tin,.    It 
erect  tbe  moil   argent  one    ri*.,   La  Trunwiyi  Arena 
delay.    The  Electricity  Committee  be    inthoi   ed  the  wort  I 
carried  out. 

West    Yorkshire, — E.L.     Pbopo  dm    to 

oppoie  or  withhold  rapport  from  the   1  <>rk     Electric   Powei  I 

Bill   have  been  eome  to  by  the  llawnrtli.  Hurley. in-Whnrfednl' 

Watb  U.D.O.'b,  the  Keighley  B.O.,  the  Feadon,  Bilby,  Boylwd  end 

Darield  TJ.D.O.'b.     The   Clayton   Council  is  deferring  coin-ideration 
of  the  matter;    the    Duncaster    R.D.C.   and  ThurlHton    tJ.D.C 
supporting,  while  Bradford  is  to  seek  protective  oil 

Whltefield,— Street     Lighting.— The    U.D.C.    b&i 

sealed  an  agreement  with  the  Lanes.  E.P.  Co.  for  public  lighting  at 
Common  Lane. 

Whitehaven. — Workhouse  Lighting. — The  B.  of  6. 

has  accepted  the  offer  of  the  Corporation  to  supply  current  to  the 
workhouse  at  4  id.  per  unit. 

Wijcan. —  PROPOSED  Loan. — Application  is  to  be  made 
to  the  L.G.B.  for  sanction  to  borrow  £750  for  transformers  and 
switchgear  for  the  electricity  undertaking. 

Wimbledon.— Electricitt  Charges. — It  is  proposed 

to  reduce  the  charge  for  electricity  supplied  for  power,  heating  and 
cooking  purposes  in  the  Maidens  and  Coombe  area,  from  2d.  to  Id. 
per  unit  as  from  December  :ilst  last.  The  electrical  engineer  has 
been  instructed  to  report  npon  the  desirability  of  revising  the 
charge  made  for  energy  supplied  to  the  Town  Hall,  and  for  heating 
the  offices  and  Town  Hall  with  radiators. 

Worcester. — E.L.  Charges. — At  a  meeting  of  the  City 

Council  on  Tuesday,  the  Eleotrioity  Committee  presented  a  special 
report  of  the  engineer,  making  several  recommendations  as  to  im- 
portant changes  in  the  charge  for  electricity.  The  chief  recom- 
mendations were — (1)  that  private  houses  should  be  offered  alterna- 
tive charges,  a  flat  rate  of  4  id.  per  unit,  or  a  charge  of  1  .">  per  cent,  on 
the  rateable  value  of  the  property,  with  an  addition  of  ;d.  per  unit, 
subject  to  a  discount  of  |d.  if  the  account  is  paid  by  a  certain  date  ; 
(2)  that  power  consumers  should  be  allowed  to  use  current  for 
lighting  purposes  at  the  same  price  that  they  pay  for  current  for 
power  purposes  to  the  extent  of  one-tenth  of  the  quantity 
they  use  for  power  purposes.  At  present  the  charge  to  power  con- 
sumers is  L'Jd.  and  Id.  per  unit  for  power,  and  U£d.  and  3d.  per 
unit  for  lighting.  The  Committee  proposed  that  the  "  maximum 
demand  system,"  which  is  only  in  operation  in  12  houses, 
should  be  abolished.  The  Mayor  ruled  that  sufficient  notice  had 
not  been  given,  and  the  proposals  were  deferred  till  the  March 
meeting.  The  Committee  was  empowered  to  provide  new  switch- 
gear  for  the  Hylton  Road  station,  at  an  estimated  cost  of  £75. 


TRAMWAY  and  RAILWAY  NOTES, 


Aberdeen. — The  Tramway  Committee  has  decided  to 
advise  the  Council  to  purchase  King  Street  Barracks  from  the 
Aberdeen  C  C.  for  car  sheds  and  offices  for  the  tramway  department, 
for  £2,000. 

Barking. — We  understand  that  the  information  given  in 
our  last  issue,  to  the  effect  that  the  Barking  Council  had  accepted 
the  Ilford  terms  for  leasing  the  tramways  from  Loxford  Bridge  to 
Broadway,  is  incorrect. 

Bradford. — Eailless    Traction. — The   following    are 

the  routes  over  which  the  railless  traction  system  will  run  : — Odsal 
to  Bankfoot,  Bankfoot  to  Dudley  Hill,  Laisterdyke  to  Bolton 
Junction,  Bolton  Woods  to  Shipley,  including  loop  via  Stanley  Road 
and  Livingstone  Road,  All  Saints'  Road  to  Bolton  Road,  Thornton 
to  Keelham,  and  from  Denholme  to  Causeway  Foot. 

Bristol. — Proposed  Tramway  Purchase. — The  Cor- 
poration has  approved  of  the  promotion  of  a  Bill  to  empower  it  to 
work  tramways  in  the  city.  The  option  with  regard  to  the  greater 
part  of  the  Bristol  system  of  electric  tramways  arises  in  1916,  and 
the  C  irpDration  desires  to  be  in  a  position  to  work  the  tramways 
should  it  be  decided  to  purchase  them. 

Burley-in-Wharfedale— ThkPaiit   -  i         iohPbo- 

posal  —The  U.D.C.  has  invited  the  Leeds  tramway  manager  to  an 
interview  with  reference  to  the  proposed  extension  of  the  railless 
traction  system  to  Burley  ;  there  is  much  opposition  to  the  scheme 
in  the  village. 

Colne.— L.T.  liAii.v, ay  Purchase.— The  award  of  the 

arbitrator  in  the  purchase  by  the  Corporation  of  the  Colne  and 
Trawden  light  railways  undertaking  has  reached  the  authorities. 
The  arbitrator,  Mr.  a'.  J.  Ram.  K.C.,  has  fixed  the  purchase  price 
at  £92,830,    each  side  to  pay  its  own  costs.      A  meeting  of  the 
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General  Purposes  Committee  was  held  on  February  Cth.  when  a 
report  dealing  with  the  matter  was  presented.  When  the  negotia- 
tions were  first  begun  the  company  asked  £85,000  for  the  lines, 
while  the  Corporation  offered  £45,000.  When  the  claim  came 
before  the  arbitrator,  it  waB  agreed  that  those  figures  should  not 
be  mentioned  to  him,  but  a  claim  was  put  in  for  £170,000,  whilst 
the  witnesses  for  the  Corporation  put  the  value  of  the  lines  at 
£2 7,000.  The  company's  claim  of  £170,000  included  about  £1)4,000 
for  present  value  and  £7t'.000  for  prospective  profits. 

Continental  Notes.  —  Bosnia.  —  Plans  are  being 
prepared  in  respect  of  an  electric  railvMiy  to  connect  the  towns  of 
Sarajevo  and  Ilidze. 

Holland.— Electric  Traction  Statistics. — According  to  a 
recent  return,  nine  towns  in  Holland  were  provided  with  electric 
tramway  systems  at  the  end  of  1 !» 1 2.  Amsterdam  leads  the  way 
with  141*6  km.,  followed  by  the  Hague  with  124  8  km.,  Rotterdam 
with  10il"2  km.,  Leyden  with  4.V8  km.,  Utrecht  with  :i»'5  km  , 
Arnheim  with  17  r,  km.,  Xymegen  with  17*4  km.,  Groningen  with 
15'7  km.,  and  Haarlem  with  8  km.  In  addition,  there  are  the 
following  inter-urban  electric  tramways  : — Amsterdam-Haarlem- 
Zandvoort,  28'2  km.;  Enscbede-Glanerbrug,  14*5  km.;  Utreeht- 
Zeiat,  2::  5  km.  ;  Zeist-Driebergen,  lo"4  km.  ;  and  Flushing- 
Middelburg,  192  km. 

Farnworth. — Tramway   Extension.— The  Council  has 

received  sanction  to  the  expenditure  of  £3,900  on  the  Buckley 
Lane  tramways. 

Hove. — Rajlless  Traction. — The  T.C.  is  recom- 
mended to  agree  to  the  Cedes  Electric  Traction,  Ltd.,  erecting  a 
trial  installation  of  its  system  of  railless  traction  in  Goldstone 
Villas,  George  Street,  and  part  of  Church  Road. 

II  udders  Held. — Proposed  Tramway  Extension — At  a 

meeting  of  ratepayers  at  Netherton,  a  resolution  was  adopted 
empowering  the  South  Crosland  D.C.  to  open  negotiations  with  the 
Hnddersfield  Tramways  Committee  for  an  extension  of  its 
tramway   system  from  Lockwood,   via   Waodfield   Road   and   the 

1  '.ig  Valley,  to  the  Bar  House,  South  Crosland,  a  distance  of  about 

2  miles. 

Nelson. — Railless  Trolley  Scheme. — The  Corporation 

has  finally  decided  to  provide  railless  trolley  services  in  three 
districts,  at  an  estimated  cost  of  £6,678,  allowing*  for  four  cars, 
and  basing  the  cost  of  electrical  equipment  at  i"l,2i'0  per  mile,  and 
£  1,500  for  the  extension  of  the  car-sheds. 

Xorth-Eastern  Railway  Electrification. — It  is  under- 
stood that  a  local  trial  will  shortly  be  made  on  the  newly-electrified 
line  between  Newport  and  Shildon,  on  which  the  h.t.  d.c.  system 
is  being  adopted.  The  electric  locomotives  are  being  built  at 
Darlington,  and  are  designed  to  haul  about  100  20-ton  coke 
wagons. 

Rainshottom, — Railless  Traction. — At  the  meeting 

of  the  D.C.  on  Monday,  the  chairman  referred  to  the  inauguration 
of  the  railless  traction  system,  and  said  the  estimated  total  capital 
expenditure  was  £13,350.  This  was  £3,000  more  than  the  original 
estimate,  but  instead  of  three  cars  they  would  have  six  and  a  car- 
Bhed.  They  required  an  average  income  of  £67  per  week  to  make 
the  system  pay.  The  chairman  was  prepared  for  a  loss  of  £300 
on  the  year  when  the  two  new  cars  were  ready.  They  were  con- 
fident that  the  receipts  would  not  fall  far  short  of  the  amount 
required. 

Rochdale. — Depot  Extensions. — The  Tramways  Com- 
mittee has  agreed  to  extend  the  tramway  depot  at  an  estimated 
cost,  for  buildings  and  plant,  of  about  £10,000. 

Sheffield. — Top -Deck    Passenoer     Register. — The 

Tramways  Committee  has  received  a  communication  with  reference 
to  the  installation  of  top-deck  passenger  meters,  and  it  has  decided, 
subject  to  the  meters  being  altered  to  provide  for  registering  the 
passengers  leaving  the  front  of  the  car,  to  fit  six  cars  with  these 
meters  at  a  cost  of  £6  per  car. 

South  lancashire. — The  .South  Lancashire  Tramways 

Co.  proposes,  before  next  winter,  to  convert  the  whole  of  its  cars 
into  the  "double-deck  "  type. 

Stockport. — The  Corporation  has  decided  to  oppose  that 
part  of  the  Bill  in  which  the  Manchester  Corporation  seeks 
authority  to  run  omnibuses  within  and  outside  the  city  along 
roads  in  which  tramways  are  owned  by  or  leased  to  Manchester 
Corporation,  or  over  which  that  Corporation  haB  running 
powers. 

Walsall. — The  Tramways  Committee  proposes  to  allocate 
the  net  profit  for  the  year,  amounting  to  £1,480,  as  follows  :— In 
aid  of  rates,  £  1 ,000  ;  to  a  suspense  account  to  cover  the  estimated 
cost  of  power  brakes  for  five  of  the  new  oars,  £480. 

Westhoughton. — Proposed    Tramways.— a    special 

meeting  of  the  D.C.  will  be  held  on  the  9th  prox.,  when  a  resolution 
will  be  proposed  that  the  Council  apply  to  the  B.  of  T.  for  a  prov. 
order  to  construct  tramways,  fee.,  within  its  area. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Argentina. — The  Government  radiographic  station  at 
Cape  Virgenes  was  destroyed  by  fire  recently. —  Review  of  (he 
River  J 'late. 

Intensive  Telegraphy. — The  unremitting  efforts  of  the 
Post  Oflice  engineers  to  increase  the  carrying  capacity  of  existing 
telegraph  and  telephone  lines  by  every  possible  means  are  leading 
to  material  economies.  We  recently  mentioned  the  adoption  of 
sextuple  Baudot  on  the  telegraph  lines  between  London  and 
Birmingham.  Advantage  is  also  taken  of  the  trunk  telephone 
wires  by  superimposing,  to  increase  their  utilisation  factor, 
and  recently  successful  experiments,  it  is  reported,  have  taken 
place  between  London  and  Southampton,  with  the  Wheats  ton* 
apparatus  working  at  160  words  a  minute,  the  interference 
observed  with  the  telephone  service  being  practically  negli- 
gible. The  results  hold  out  good  prospects  of  increasing  the 
facilities  for  telegraphic  communication  without  laying  additional 
wires. 

Manchester-Liverpool. — Great  satisfaction  is  expressed 

in  commercial  circles  in  Manchester  and  Liverpool  at  the  immediate 
success  of  the  new  direct  telephone  service  between  the  two  cities. 
The  new  system  came  into  operation  on  Sunday,  and  has  sinoe 
been  very  busy,  the  telephone  traffic  between  Manchester  and 
Liverpool  being  very  heavy,  even  when  the  trunk  call  system  was 
in  use.  It  is  understood  that  the  junction  system  will  be 
extended  to  all  the  towns  within  a  radius  of  25  miles  from 
Manchester. 

Sweden. — The  German  Postal  authorities  have  informed 
the  Swedish  Post  Office  that  there  is  a  strong  desire  in  Berlin 
and  Hamburg  for  a  new  direct  telephone  connection  to 
Sweden.  A  cable  from  Trelleborg  to  Sastnil  z,  Arkona  or  Zingst 
is  proposed. 

The  Imperial  Wireless  Contract.— The  Postmaster- 
General  has  given  instructions  that  Mr.  J.  E.  Taylor,  who  was 
reduced  on  account  of  a  small  purchase  of  shares  in  the  Marconi 
company,  shall  be  restored  to  his  former  rank  of  superintending 
engineer  on  the  occurrence  of  the  next  vacancy. 

We  congratulate  Mr.  Taylor,  who  was  severely  dealt  with  for  a 
slight  indiscretion  ;  the  Postmaster-General  stated  at  the  time  that 
he  was  satisfied  that  Mr.  Taylor  had  never  shown  any  disposition 
to  favour  the  Marconi  company. 

Lord  Ampthill  has  given  notice  that  on  Tuesday  next  he  will 
move  that  a  Select  Committee  be  appointed  to  inquire  into  the 
transactions  in  Marconi  Bhares  in  which  Lord  Murray  of  Elibank 
has  been  involved  both  in  his  private  capacity  and  as  Chief  Whip 
of  the  Ministry,  and  into  all  matters  relating  thereto  ;  the  Com- 
mittee to  have  power  to  examine  witnesses  on  oath. 

The    Telephone    Service. — The    Postmaster-*  General 

has  issued  a  statement  to  the  Press  regarding  the  present  condition 
of  the  London  telephone  service,  as  indicated  by  the  experience  of 
a  considerable  number  of  large  users  ;  where  the  practice  of  doing 
business  by  telephone  is  most  developed  and  most  carefully  studied, 
there  is  general  satisfaction  with  the  service.  Out  of  173  answers 
to  inquiries,  125  expressed  complete  satisfaction,  36  were  neutral, 
and  only  13  mentioned  complaints.  Many  spontaneous  letters  of 
appreciation  have  been  received.  Statistics  show  that  in  New 
York  and  Chicago,  the  only  cities  with  more  telephones  th 
London,  and  with  more  highly  developed  telephone  services  than 
any  other  city,  the  average  times  that  elapse  before  the  operator 
responds  are  respectively  -,"5  and  J  second  less  than  in  London. 
The  average  time  occupied  in  clearing  lines  after  calls  is  about 
the  same  in  all  three  cities,  and  so  is  the  percentage  of  calls 
interrupted  by  cut-offs.  The  proportion  of  engaged  calls  is  lees  in 
New  York  than  in  Chicago  and  London,  which  both  have  a  con- 
siderable proportion  of  overloaded  flat-rate  lines.  Great  attention 
is  being  given  to  increasing  the  efficiency  of  the  operating  staff 
in  London. 

Train  Control  by  Telephone.— The  Great  Western 

Railway  Co.  is  developing  the  use  of  the  telephone  for  the  purpose 
of  train  control.  During  the  past  year  important  schemes  have 
been  authorised,  and  there  are  now  train-control  systems  in 
operation  at  Swansea,  Newport,  Tondu  and  I'.irmingham, 
while  others  are  in  contemplation  for  the  Bristol  and  ''ardiff 
divisions. 

Wireless  Telephony. — Recent  experiments  carried  ont 
by  Mr.  Marconi  between  Chelmsford  and  Bournemouth,  a  distance 
of  100  miles,  with  an  improved  type  of  transmitter,  have  yielded 
successful  results,  and  he  is  about  to  place  some  trial  installation* 
on  board  ship.  His  chief  aim  at  present  is  to  improve  the  speaking 
conditions  rather  than  to  increase  the  range  of  communication  bj 
telephone.  The  receiving  apparatus  is  of  a  simple  character,  but 
the  transmitter  is  said  to  be  very  heavy. 

Kussia.— The  Russian  Budget  Bill  for  1014  include! 
for  the  construction  and  repair  of  telegraph  and  telephone  lines  i 
sum  of  13.038,000  roubles, 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare. —  February    28tb.      Q.D.C.      Transformer, 

iigh  iiiid  low-tension  switohgear  and  instruments.  Supply  of 
tables  and   feeder  pillars. 

.Miir-li  2nd.  U.D.C.  Service  cable  ;  DO.  and  A. C.  meters  ;  joint 
ooxes,  &o.    See  "OfBoial  Notices"  to-day. 

Ardee  (Co.  Louth). — The  Town  Commissioners  decided 
it  their  last  meeting  to  invite  tenders  for  the  electric  lighting  of 
ho  town  in  substitution  for  gas. 

Argentina. — February  20th.  Municipality  of  Diamante 
[Entre  Rios.)  Kreetion  of  an  electric  supply  station.  Speci- 
Bnations  from  the  Secretary  of  the  Corporation. —  lleviem  of  I  he 
Ulcer  Plate. 

Australia. — Sydney    (New   South   Wales). — March 

18th.  For  the  Postmaster-General.  Seven  automatic  switchboards. 
Schedule  No.  179.     See  "  Official  Notices  "  February  fith. 

March  2.">th.  N.S.W.  Railways  and  Tramways  Department. — 
Five  1,000-kw.  sub-station  units  to  specification  No.  124.  Par- 
ticulars at  Electrical  Engineer's  Office,  61,  Hunter  Street, 
Sydney. —  Tenders. 

Mei.kourne.— February  17th.  P.M.G.  Cable  boxes.  See  "Official 
Notices"  January  9th. 

February  18tb.  1,590  opalescent  arc  lamp  globes  for  City 
Council.      See    "  Official  Notices  "  January  23rd. 

February  28th.  One  500-kw.  n.c.  generator  and  triple- 
Bxpansion  engine,  also  condensing  plant  and  switchboard 
nancl.  For  Hoffmann,  Brick  &  Potteries,  Ltd.,  123,  Queen 
Street,  Melbourne.  Snecification,  Sec,  may  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Department  in  London. 

March  5th.  20,000- volt  and  1,500-volt  underground  cables  and 
iccessories,  for  Agent-General  for  Victoria.  See  "Official  Notices" 
February  6th. 

April  7th.  P.M.G.  Accumulator  batteries  (Tudor)  for  radio- 
telegraph stations.  Relays,  non-polarised.  Stores  Schedule  996. 
See  "Official  Notices"  to-day. 

Hobabt.— March  2nd.  For  the  Postmaster-General.  Tele- 
phones, common  battery,  wall  pattern,  and  table  pattern, 
Schedule  T  104.     See  "Official  Notices"  January  16th. 

Pkkth. — March  7th.  High-teDsion  cables,  telephone  cable  and 
accessories  for  the  West  Australian  Government.  See  "  Official 
Notices  "  to-day. 

Austria. — Vienna.  —  February     23rd.       Tenders    are 

required  for  the  supply  and  erection  of  a  locomotive  sliding  plat- 
form, with  electric  driving  equipment,  for  the  Krakau  Railway 
Station.  Plsnf,  particulars,  &c,  may  be  obtained  from  the 
Abteilung  fiir  Bau  und  Bahnhaltung  der  k.k.  Nordbahn  Direction 
in  Vienna.    No  security  is  required. 

Aylesbury.  —  March  7th.  U.D.C.  Contract  2. 
Two  100-KW.  Diesel  oil  engine  d.c.  generating  sets,  with  static 
balancers,  battery  boosters  and  accessories.  See  "  Official  Notices  " 
to-day. 

Balearic  Isles. — Tenders  have  just  been  invited  by  the 

municipal  authorities  of  Bunola  (Balearic  Isles)  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  ten  years. 

Ballyconnell  (Co.  fa  van). — February  14th.  Hori- 
zontal gas  engine  and  suction  plant ;  18-kw.  dynamo  and  motor 
dynamo  ;  storage  battery  and  accessories  ;  switchboard  and  con- 
nections ;  overhead  mains  and  ftreet  lamps,  for  Ballyconnell 
Electric  Light  and  Power  Co.    See  "Official  Notices"  January  30th. 

Belfast. — February  23rd.  Corporation.  12  months' 
supply  of  stores  for  Tramways  and  Electricity  Committee.  See 
"  Official  Notices  "  January  30th. 

Belgium. — February  20th.  The  municipal  authorities 
of  Ixell's,  Brussels,  are  inviting  tenders  for  electricity  meters  and 
low-tension  armoured  cables. 

Bbussei  S.— February  18th.  Supply  and  laying  of  the  cable  for 
the  light  railway  line  between  Brussels  »nd  Haecht.  Tenders 
to  the  General'  Director  of  the  Sec  ere  Nationale  des  Chemins 
de  fer  Vicinaux,  14,  Rue  de  la  Science,  Brussels.  Cahier  de 
Charges,  5  fr. 

Beiley.— February  25th.  U.D.C.  500-KW.  turbo- 
alternator,  with  exciter,  condensing  plant  and  pipe  work, 
water-tube  boiler  and  superheater,  with  mechanical  stoker.  See 
"  Official  Notices  "  to-day. 

Birkenhead. — February  24th.  Corporation.  Continu- 
ous-current electricity  meters  (ordinary  and  pre-payment).  House 
seivice  fuseboxes.    See  "  Official  Notices"  February  6th. 

Blackburn. — February    14th.      Corporation.      Twelve 

months'  supply  of  stores  for  Electricity  Department.  Specification 
(deposit  3s.  per  section)  from  Mr.  P.  P.  Wheelwright,  Corporation 
Electricity  Works.    See  "  Official  Notices"  January  30th. 

Bolton. — February  23rd.  Corporation.  Twelve  months' 
supply  of  tramway  stores.     See  "  Official  Notices  "  February  6th. 


Bootle.  -February    1 8th.  ....      i  •  .. 

vnpply  of  itorei  and   materiali  for  the  electricity  di  |    • 
Specification!  from  the  B  trioal  Engineer,  Electric  Lifht 

Nt.it  in n,  I'inc  (Irnvc 

Bournemouth.— •February  I'Jth.     Welsh  BmokeL 
(washed   peaa),  household  coal  and  gai  coke  fur  the  Corporation 
Tramwavi  Department,  for  ■  year     Mr.  I.  E  ral  Manager, 

Returnable  deposit  of  £1  Is. 

Bradford. — February     1 9  th.      Corporation.      Cooling 

towers  and  induced  draught  plant.     Bee  "Official  l  nary 

30th. 

Burton-upon-Trent.— March  l  it.li.    Corporation.    One 

1,260-kw.  three- phaso  turbine-alternator  and  condenser,  pipe-work, 
valves  and  accessories.  Extensions  to  high-tension  switchboard. 
See  "  Official  Notices"  to-day. 

Canada. — WnrariPBG.— February  20th.  Overhead  con- 
struction and  line  materials  required  during  1911.  Plans  and 
specifications  from  the  City  Light  and  Power  Department,  54,  King 
Street,  Winnipeg. —  Canadian  Engineer. 

Copenhagen. — February  21st.  Municipality.  Three 
300-kw.  motor  generators  or  converters  for  sub-stations;  also 
switchgear.     See  "Official  Notices"  February  6th. 

Crete. — March  13th.  Tenders  for  the  concession  for 
electrio  tramways  and  water  supply,  which  must  be  accompanied  by 
a  deposit  of  £2,000.  Conditions  may  be  seen  at  the  Board  of  Trade 
Commercial  Intelligence  Department  in  London.  Tenders  to 
Bureau  de  la  Mairie,  Canea. — Board  of  Trade  Journal. 

fro.idon. — February  Kith.  Corporation.  12  months' 
supply  of  stores  for  electricity  department.  See  "  Official  Notices  " 
January  30th. 

Edmonton. —  February  25th.  Electrical  lamps  for  the 
B.  of  G.  Mr.  F.  Shelton,  Clerk,  The  Grange,  White  Hart  Lane, 
Tottenham. 

France. — February  28th.  The  French  State  Railway 
authorities  in  Paris  (20,  Rue  de  Rome).  26,400  ehctric  rail  connec- 
tions, 13,000  metres  of  bare  copper  cable  of  a  section  of  2n0  eq, 
mm.,  and  300  metres  ditto  of  400  eq.  mm.  section. 

Gateshead.  —  February  22nd.  Complete  wiring  of 
cottage  homes,  Shotley  Bridge  (number  of  lights,  about  400)  ; 
overhead  line,  1,600  yd.  long  between  power  station  and  cottage 
homes  ;  and  supply  plant  in  the  power  station.  Specifications,  itc, 
£1  Is.  obtainable  from  Messrs. Tennant&Barrs, consulting  engineers, 
Cathedral  Buildings,  Dean  Street,  Newcastle-on-Tyne. 

Gorton  (Manchester). — March  3rd.  Great  Central 
Railway  Co.  Six  months'  supply  of  wires  and  cables  for  lighting, 
globes  and  shades,  carbons,  casing,  accessories  and  lamps,  telegraph 
materials,  and  various  other  stores.  Specifications,  bo,,  from  Mr. 
W.  Williams,  stores  superintendent. 

Halifax. — February  lGth.  Corporation.  Stores  and 
materials  for  the  electricity  department.  See  "  Official  Notices  " 
January  23rd. 

February  10  th. — Stores  for  Tramways  Department  for  a  year. 
The  Tramways  Engineer,  Tramways  Office,  Skircoat  Road. 

February  16th.  The  Education  Committee.  Installation  of  elec- 
tric lighting  at  West  House.  Forms  of  tender  from  the  offices, 
22,  Union  Street.     Tenders  to  the  Secretary  (Mr.  W.  H.  Ostler). 

Hornsey. — February  24th.  Corporation.  Electricity 
meters,  cables,  cable  stores,  ^c.     See  "Official  Notices"  Jan.  30th. 

Ilforrf. — February  24th.  Corporation.  Twelve  months' 
supply  of  stores  for  electricity  works.  See  Official  Notices " 
to-day. 

Ipswich. — February  17th  and  February  21st.  Corpora- 
tion. Paper-insulated  cables  for  c.c.  and  A.c.  three-phase  systems. 
Fused  mains  disconnecting  boxes  and  service  boxes.  See  "  Official 
Notices  "  February  6th. 

Leeds. — February  10th.  City  Tramways.  Supply  of 
materials  including  electrical  sundries.  J.  B.  Hamilton,  Manager, 
City  Square. 

February  21st.  Corporation.  Twelve  months'  supply  of  coal 
and  other  stores,  including  a  number  of  electrical  items.  See 
"  Official  Notices"  January  23rd. 

Lei th. — February  16th.  Coal  supply  for  the  Electricity 
Department  from  March  2nd,  viz.  :  (a)  3,000  tons  washed  singles 
or  washed  dross,  for  three  months,  or  <Ji~)  11,000  tons  of  washed 
singles  or  washed  dross,  for  12  months.  Burgh  Electrical  Engineer, 
Great  Junction  Street. 

London. —  L.C.C.  —  February  17th.  Installation  at 
County  Secondary  School,  Hilly  Fields,  Brockley,  S.E.  (223  points, 
312  lights).     See  "  Official  Notices  "  January  30th. 

Islington. — February  2 5th.    Natural  draught  cooling  tower  and 
pipework  for  Electric  Lighting  Committee.     See  "Official  Not. 
January  30th. 

St.  Paboras.— March  2nd.  Corporation.  Supply  of  arc  lamp 
carbons.     See  "  Official  Notices"  Tebruary  6th. 

Fri.uAM. — February  18th.  Corporation.  Twelve  months' 
supply  of  electrical  stores.    See  "Official  Notices"  February  6th. 
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SHOKBDITOH. — March  3rd.  Corporation.  Extra-high-tension 
and  low- tension  switchgear.     See  "()6Beial  Notices "  February  6th. 

ELM.  OF!  ICB  01  Wouks  -Febmary  27th.  Three  years'  supply 
electric  conduit  and  fittings.    See  "  Official  Notices  "  to-day. 

Hattkhska. — March  :!rd.  Corporation.  Twelve  months' supply 
of  stores  for  electricity  department.    See  "  Official  Notices  "  to-day. 

Itolton. — February  26th.  Corporation.  Twelvemonths' 
supply  of  stores  for  Electricity  Committee.  See  "Official  Notices" 
to-day. 

Macclesfield. — March  1 1  th.     Electrical  goods  for  a  year, 

for  the  Cheshire  County  Asylum,   t'arkside.      Mr.  Wm.  Tingay, 
Asylum  Clerk. 

Madeira. — Majch  Slat,  (leneral  Council  of  Administra- 
tion of  the  District  of  Fanchal,  on  the  Island  of  Madeira.  Estab- 
lishment of  a  central  electricity  generating  station  for  the  supply 
of  the  energy  required  for  the  operation  of  a  tramway  in  Funchal 
and  district. 

NavaD  (Co.  Meatll). — Only  one  tender  having  been 
received  by  the  Board  of  Guardians  for  the  overhauling  of  the 
electric  light  installation  in  the  workhouse,  it  was  decided  to 
readvertise  the  contract. 

Newport. —  February  li'itli.  Corporation.  12  months' 
supply  of  stores,  for  electricity  and  tramways  department.  See 
"  Official  Notices"  January  30th. 

New  Zealand. — March  2t;th.  The  Dominion  l'ortland 
Cement  Co.,  Ltd.  Hydro-electric  plant,  Wairua  Falls.  Section  1. 
Hydraulic  equipment,  including  turbines,  1,500  H.p.  each,  governors, 
penstocks,  valves,  bo.  Section  2.  Generators,  1,000  kw.  each, 
exciters,  automatic  regulators,  &o.    See  "  Official  Notices  "  to-day. 

AUCKLAND. — April  21st.  The  Harbour  Board.  1 -ton  and  2 -ton 
truck  cranes.  Specifications  from  London  agents,  Messrs.  W.  and 
A.  McArthur  &  Co.,  18,  Silk  Street,  Cripplegate,  London,  E.C. 

Nuneaton. — February  2 1st.  Corporation.  One  600-kw. 
high-pressure,  geared,  direct-current  turbo-erenerator,  surface-con- 
densing plant,  pipework,  &c.    See  "  Official  Notices  "  February  6th. 

Peterborough.— February   l'Jth.     Coal  (1,000  tons  of 

small  nuts)  for  the  electricity  works.     Forms  of  tender  from  Mr. 
J.  ( '.  Gill,  (  ity  Electrical  Engineer. 

Portsmouth. — February  17th.  Corporation.  Twelve 
months'  supply  of  stores  for  the  Tramways  Committee.  See 
"  Official  Notices"  January  30th. 

Itedditch. — February  24th.  Urban  District  Council. 
6,000  tons  coal.     See  "  Official  Notices  "  February  6th.: 

Rhondda. — February  1 7th.  U.D.C.  Consumers' elec- 
tricity supply  meters  for  the  Gas  and  Water  Committee.  See 
"  Official  Notices  "  January  30th. 

Sal  lord. — February  16th.     The   Tramways   Committee 

invites  tenders  for  two  years'  supply  of  uniform  clothing.       Par- 
ticulars (stamped  envelope).  General  Manager. 

March  4  th.  Corporation.  Stores  for  the  Electricity 
Department.  Main  traction  switchboard.  See  "  Official 
Notices  "  February  6th. 

Shipley. — February  24th.  U.D.C.  Steel  girder  tram- 
rails  and  fishplates  for  the  tramway  department.  Specifica- 
tion from  Mr.  W.  H.  Dawson.  Engineer  to  the  Council,  Manor 
House. 

Southampton. —  February  14th.  12  months' supply  of 
stores,  including  plectrical,  for  the  Harbour  Board.  Schedules  at 
the  offices  of  the  liaard,  Town  <,>uay. 

Southend-  on  -Sea.— Corporation.  Three  electrically- 
operated  coal  trucks.     Mr.  It.  Birkett,  Borough  Electrical  Engineer. 

Spain.  February  22nd.  Municipal  authorities  of 
Almaden  de  la  Plata  (province  of  Seville).  Concession  lor  the 
electric  lighting  of  the  town  during  a  period  of  20  years. 

The  municipal  authorities  of  Villamalea  (province  of  Albacete) 
are  about  to  invite  tenders  for  the  concession  for  the  electric  light- 
ing of  the  town  during  a  period  of  ten  years. 

Stockton-on-Tees. —  February  18th.  Stores  for  a  year, 
for  the  Corporation  Electricity  Department.     Electrical  Engineer. 

Swindon. — March  7tli.  Corporation.  Twelve  months' 
supply  of  stores  for  electricity  and  tramways  departments,  fuse  and 
service  boxes,  kc,  meters,  oils,  &c.     See  'Official  Notices"  to-day. 

Walthamstow. — February  25th.  Corporation.  Stores 
for  electricity  supply  works  and  tramways.  See  "  Official  Notices" 
February  6th. 

Weymouth. — February  21st.  Corporation.  12  months' 
supply  of  coal  for  the  electricity  works.  Specifications  from  Mr. 
J.  H.  Holam,  Borough  Electrical  Engineer.  Stavordale  Road. 

Wrexham. —  February  2*th.  Meters,  carbon-filament 
lamps,  oils,  coal  and  boiler  solution,  for  the  Corporation  electricity 
department.     Borough  Electrical  Engineer,  Willow  Road. 


CLOSED. 

Argentina. — The  tender  of  the  Sociedad  Anonima  Con- 
structor Nacional  for  the  installation  of  an  electric  power  station 
at  Campo  de  Mayo,  at  $12,612  m/n.,  has  been  accepted. — Renew  of 
the  River  Plate. 

Australia. — I'.M.U.'s  Department : — 

Five  sections  common  battery  and  multiple  switchboard  equipment  to 
increase  the  switchboard  at  Brisbane  from  1,740  to  G  !M0  linen,  £7,729; 
and  other  telephone  material.— Western  Electric  Co.  (Aus.i,  Ltd. 

Telephone  material.— James  Paton  &  Co. 

Telephone  material.— Lawrence  &  Hanson  Electric  Co.,  Ltd. 

Carbons,  diaphragms  and  (uses.— I. R..  G.P.  &  Telegraph  Works  Co  ,  Ltd. 

Trembling  bells,  receivers,  cords,  strips,  jacks  and  lamps. — British  Q.E, 
Co.,  Ltd. 

Diaphragms,  cords  and  strips. — B.I.  &  Helsby  Cables,  Ltd. 

6.000  earth  clips,  £1  8s.  per  1C0.— Shaw  Wireless,  Ltd. 

Victorian  Railways  Department  : — 

Lead-covered,  impregnated,  paper-insulated  copper  cable.  —  Western 
Electric  Co.  (Aus.),  Ltd. — Australian  Mintoiii  Standard. 

Hi  rni  i  n»  h a  mi. — The   Great  Western  Railway  Co.    ha* 

lately  placed  a  contract  with  Messrs.  Stothert  &  Pitt,  Ltd.,  for  one 
6-ton  and  two  20-cwt.  electrically-operated  jib  cranes,  for  the 
Moors  Street  Goods  Station,  Birmingham. 

Bournemouth. — The  T.C.  has  accepted  the  tender  of 
the  British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.,  for 
spare  parts  for  new  tramcars,  at  a  1 3 1 . 

Bradford. — The  Electricity  Committee  has  accepted  the 
following  tenders  for  supply  of  additional  plant  required  at  the 
Valley  Road  Electricity  Works  : — 

Chloride  Electrical  Storage  Co,,  Ltd.— Two  storage  batteries,  stands,  4o„ 
£14,100. 

Phu-nix  Dynamo  Manufacturing  Co.,  Ltd.— Two  battery  booster  seta, 
starting  switches,  and  one  milking  booster,  £3,176;  two  spare  ai ma- 
tures for  the  foregoing  sets,  £295. 

Bertram  Thomas.— Switchgear  for  two  storage  batteries  and  for  two 
battery  booster  sets,  £2,627. 

British  Westinghouse  Electric  Co.,  Ltd. — Two  1,500-kw.  rotary  con- 
verters, transformers,  switchgear,  &c.%  £8,835. 

British  Westinghouse  Electric  Co.,  Ltd.— Surface  condensing  p'ant  .for 
new  5.00C-KW.  turbo-generator,  £3,375. 

The  City  Council  Tramways  Committee  has  accepted  the  follow- 
ing tenders  for  the  supply  of  railless  car  chassis  and  tquipment : — 

Brown  &  Sons  (Huddersfield),  Ltd.— 28  chassis  (including  spares),  £8,786. 
Siemens  Bros.  Dynamo  Works,  Ltd.— 56  motors  and  2<J  controllers,  £3,891, 
Dick.  Kerr  &  Co.,  Ltd.— 60  circuit-breakers,  £123. 
Brecknell,  Munro  &  llogers.  Ltd.— 28  junction-boxes,  £30. 
Eleetro-Methanical  Brake  Co.,  Ltd. — 30  resistances,  £214. 
Tramways  Supplies,  Ltd.— E8  trolley  bases,  £333;  total,  £13,270. 

The  Town  Hall  Extension  Sub-Committee  has  accepted  the 
following  tenders  in  connection  with  the  construction  of  the 
principal  staircase'at  the  TowniHall  : — 

Electrical  installation. — R.  Crust,  £96. 

Balustrading,  lamp  standards  and  brackets.— W,  Walker  &  Co.,  £820. 

Leaded  lights.— A.  Seward  &  Co.,  £110. 

Burnley. — The  tender  of  the  Davenport  Engineering 
Co.  to  construct  a  cooling  tower  at  the  electricity  works  with  a 
capacity  of  180,000  gallons  per  hour  has  been  accepted,  at  £655  j 
also  that  of  Messrs  F.  W.  Brackett  \  Co.,  Ltd.,  at  £211,  for  a  re- 
volving screen  for  cleaning  circulating  water. 

Cape  Town. — The  Corporation  has  accepted  the  tender 
of  Messrs.  A.  Shaw  &  Co.  for  the  electric  lighting  of  Sea  Point 
Bathing  Pavilion,  at  £60">.  The  wiring  will  be  carried  out  with 
lead-covered  and  armoured  cables. 

China. — A  contract  has  been  secured  by  the  Siemens 
China  Electrical  Engineering  Co.,  for  the  installation  of  a  modern 
mining  plant  at  the  collieries  of  the  Chung  Ching  Coal  Mining  Co., 
in  the  Ihrien  district  of  South  Shantung.  The  plant  will  com- 
prise an  electricity  generating  station,  a  pumping  plant,  an 
electrically  operated  inclined  lift  and  a  number  of  coal-boring 
machines.  The  power  station  will  be  equipped  with  two  horizontal 
steam  engines  coupled  to  900-kw.  3,000-volt  generators. 

Clyde  Navigation. — Messrs.  Johnson  &  Phillips,  Ltd., 
have  in  hand  a  contract  for  the  Clyde  Navigation  Trustees  for 
the  supply  and  installation  of  power  cables  complete  with  dis- 
tribution boxes,  &c.,  at  Meadowside  Quay. 

Dundee. — Messrs.  Maxwell,  Ltd.,  Dundee,  have  secured 
the  electric  lighting  contract  (£353)  for  St.  John's  Cross  Parish 
Church. 

Edinburgh. — The  T.C.  has  accepted  the  tenders  of 
Ley  lands  Motors  Ltd.,  for  three  single-decker  motor-'buses.  at  £804 
each,  and  of  Messrs.  W.  A.  Stevens,  Ltd  ,  for  three  single-decker 
petrol-electric  'buses,  at  £!tl2  each. 

Leeds. — The  following  tenders  have  been  accepted  by 
the  Corporation  Sub-Tramways  and  Electricity  (Works)  Com- 
mittee :  — 

For  track  work.— D.  Speight  4  Sons,  £224  and  £239;  also  W.  Keighley, 

£646. 
Extension  of  main  switches  at  electricity  works. — British  Westinghouse 

Manufacturing  Co..  Ltd.,  £J,867. 
Two-phase   to   three-phase  switchgear  at  the  oluotiioity  works.— British 

Thomson-Houston  Co.,  Ltd.,  £2,985. 
Economises— E.  Green  4  Son,  Ltd,,  £1,850. 
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London.—  Measrs.  Mitchells,  Ashworfch,  Stansfield  iS  Oo., 
Ltd.,  have  reoeived  an  order  for  9  500  Ma  oolite  pad»,  i  In.  bhloknew, 
from  the  London  and  South  Western  Railway  Oo.,  for  dm  in  the 
Bleotrification  of  their  suburban  linn,  for  the  eleotrlo  powex  cables 
to  rcint  mi  in   passing  over  bridges,  viaducts,  Jcc.  to  prevent  their 

lam  hi' i'  by  vibration. 

L.O.G. — Tho  Establishment  Oommittee  reports  the  receipt  of  the 
(allowing  tenders  for  tho  supply  of  electric  charging  apparatuH 
it  sevon  fire  Htations  : — 

Alternating-  Continuous 

current  machine,  current  machine. 

Crypto  1'Ueotrioal  Co J18    8    B  £20    H    6 

Woolnoush,  Lang,  Ltd.                                IH  1 1     ll  31  10    (i 

Voritys,  Ltd Bl    8    8  3:1    H    li 

Union  Eleotric  Co.,  Ltd 96  19    u  2115    () 

Beneial  Eleclrio  Co.,  Ltd 1)6    o    0  82  16    0 

Five  of  the  stations  are  supplied  with  alternating,  and  two  with 
continuous  current,  and  the  Committee  recommends  the  accept- 
uice  of  the  tender  of  the  Crypto  Electrical  Co.,  at  £1:12  IDs.  6d, 

The  Highways  Committee  has  received  the  following  tenders 
for  the  supply  of  500  tons  slot  rails  and  1,000  tons  conductor  railp, 
5,300  tons  track  rails  and  fastenings,  for  the  Council's  Tramway 
Department : — 

Blot  Rails  and  Conductor  Railb. 

Frodinfthnm  Iron  and  Steel  Co..  Ltd.  (reoommended)  £18,160 
P.  it  W.  MaoLellan,  Ltd.  (rails  manufactured  by  North- 

Eastern  Steel  Co.,  Ltd.)        13,70! 

Watllngton  &  Co.,  Ltd.  (rails  manufactured  by  Ptumix 

Aotien  Gosellschaft  at  Ruhrost,  Germany)      ..        ..  14,137 

Walter  Scott,  Ltd 16,475 

Track  Rails  and  Fastenincis. 

Carbon         High  silioon 
steel.  steel. 

Watllngton  &  Co.  Ltd.  (rails  manuraotured 
by     Pbunix    Aotien  -  Gesellsehaft    at 

Ruhrost,  Germany) £89,29:)  £39,893 

(Tender  not  to  specification) 

Bolckow,  Vaughan  &  Co.,  Ltd 89,790  41,296 

(Tender  for  speoial  steel,  £10,571) 

Walter  Soott,  Ltd 41,920  43,470 

P.  &  W.  MaoLellan,  Ltd.  (rails  manufac- 
tured by  North-Eastem  Steel  Co., Ltd.)  43.1G3  44,671 

(Not  including  bolts  and  nuts 
Barrow  Hematite  Steel  Co.,  Ltd 45,979        (No  tender) 

The  Committee  recommends  the  acceptance  of  the  tender  of 
Messrs.  Bolckow,  Vaughan  &  Co.,  Ltd  ,  for  the  supply  of  carbon 
steel  rails  and  fastenings,  at  £39, 790,  and  that  they  be  allowed 
to  sublet  to  Messrs.  Guest,  Keen  &  Nettlefolds  the  supply  of  bolts 
and  nuts. 

Battkbsea. — In  connection  with  the  prepayment  electricity 
meters  now  being  obtained  for  the  housing  estates,  the  Eleotricity 
Committee  is  entering  into  a  contract  with  Messrs.  Ferranti,  Ltd., 
for  the  maintenance,  .fcc..-of  the  specialised  meters  for  a  period  of 
five  years. 

Wandsworth. — The  Guardians  have  received  the  following 
tenders  for  the  provision  of  electric  power  to  the  "  Wardle  "  drying 
machine  at  the  St.  John's  Hill  Infirmary  : — 

H.J.Godfrey (accepted)  £69  10  0 

A.  Rasbmore        ..  88    5  0 

Farad  Electrical  Co 92    5  0 

Stegmann&Co 97  10  0 

Savage  Bios 104  10  0 

H.  &  C.  Davis  &  Co 135    0  0 

Tucker  &  Co 148  10  0 

Man  (.'Lester. — The  Electricity  Committee  has  accepted 

the  following  tenders  : — 

British  Westinghouse  Co.,  Ltd.,  and  Bruce  PeebleB  &  Co.,  Ltd. — Con- 
verting plant  at  several  sub-stations. 

Ferranti,  Ltd.— Three  63-K.v.A.  transformers  for  sub-stations. 

W.  T,  Henley's  Telegraph  Works  Co.,  Ltd. — PaperiDsulated  cables. 

Johnson  &  Phillips.  Ltd.,  Electrical  Engineering  and  Equipment  Co.,  Ltd., 
Chas.  Macintosh  4  Co.,  Ltd.,  I.R.,  G  P.  and  Telegraph  Works  Co.,  Ltd., 
Calender's  Cable  Co.,  Ltd.,  W.  T.  Henley's  Telegraph  WorkB  Co., 
Ltd,,  and  the  Western  Electric  Co.,  Ltd.— Cables. 

The  Tramways  Committee  has  accepted  the  following  tenders  : — 
Smith  &  Forrest.— Pitch. 

Robert  Carlyle.— General  builders'  work,  extension  of  Hyde  Road  car-shed. 
E,  Wood  &  Co  ,  Ltd.— Constructional  steel  and  iron  work,  Hjde  Road  car- 

Bhed  extension. 
Brush  Electrical  Engineering  Co.,  Ltd. — Tramcar  trucks. 
British  Westinghouse  Co.,  Ltd. — Tramcar  motors. 
Dick,  Kerr  &  Co.,  Ltd.— Tramcar  controllers. 

The  Corporation  Fire  Brigade  Sub-Committee  has  accepted  the 
quotation  of  the  Postmaster-Oeneral  for  wiring  and  maintenance 
of  Gamewell  fire  alarm  boxes  in  Gorton  and  Levenshulme  for  a 
period  of  10  years. 

Salford. — The  Watch  Committee  has  accepted  the  offer 
of  Mr.  G.  Longfield  Beasley,  London,  for  the  maintenance,  over- 
hauling, &o,,  of  the  Gamewell  police  telegraphs  and  fire  alarm 
apparatus  in  the  borough  for  one  year,  for  the  sum  of  £33. 

The  tender  of  Messrs.  E.  M.  Evans  &  Son  for  the  maintenance 
of,  and  repairs  and  renewals  to,  the  intercommunication  telephone 
system  at  the  Education  Offices  and  the  Town  Hall,  for  three  years 
aggregate,  £49  10s.)  has  been  accepted. 

The  Electricity  Committee  has  accepted  the  following  : — 
H.  Green  &  Co.— Two  7J  h.p.  variable  speed  motors,  £30  10s.  each. 
British  Westinghouse  Co.,  Ltd.— Two  rotary  converters  and  static  trans- 
formers required  in  connection  with  the  supply  of  electrical  energy  to 
No.  9  Dock,  Manchester  Ship  Canal,  £3,998. 

New  Zealand. — Tender  Board  : — 

Five  tons  copper  wire,  (10  lb.  per  mile,  £455 ;  J  mile  lead  oovered,  silk  and 

cotton  insulated  cable,  £326.— P.  R.  Baillie  &  Co. 
100  tons  oopper  wire,  200  lb.  per  mile,  £8,700.— Samuel  Brown,  Ltd. 

— Australia?!  Mining  Standard, 


Nlielliehl.    The  following  tendei  pted  by 

the  City  Oonnoil 

Herbert   Iforrlf,    Li.l.  -  I  ion   hand  trav.  I  I    tbo    triiuwij« 

worki I,  L  £118, 

Htavi-h'v  Goal  and  Iron  Co.,  LM      10,1  i  pipes  for  ttu   I 

trion     D 

.miliary 
.  iiinory  at  the  Blaotiloity  Wort  ,  I  i 

With  reference  to  the  tendei  ol   U  Moor.-,  which 

was    recently    accepted    by   the  City   Council   »' 
their  system  of  telephonic     in  it  alarms,  tin    Watol 
reports  that  it  has  now  been  round  that  by  altering  tli<:  pro] 
routes  of  the  cables,  ami   making  greater  DM  of  the  ' 
duots  of  the  Tramways  Department,  it  would  be  possible  to  r< 
by  i ',  miles  tin-  length  of  new  cable  ducts  to  be  oonstrncted 
Corporation,  and  thus  save  the  latter  a  considerable  sum.       This, 
however,  would  mean  that  the  length  of  cable,   ac,  to  be  Supplied 
and  fixed  by  Messrs.  Stuart  &  Moore  would  be  inoreaaed,  and  this  has 
necessitated   a  revised  tender    being    obtained    from  them,  which 
amounts  to  £4,769.     To  this  should  be  added  £153  for  "  braiding  " 
the  cable.    The  Committee  recommends  the  Council  to  accept  the 
firm's  amended  tender. 

Sunderland. — The  T.C.  on  Wednesday  accepted  the 
following  tenders  on  behalf  of  the  Electricity  and  Lighting 
Committee  : — 

A. E.G.  Co.,  Berlin.— E.H.T.  fuses. 

Cable  Accessories  Co.— Street  lighting  brackets. 

B.I.  &  HelBby  Co.— Cable. 

Ferranti,  Ltd.— Two  E.H.T.  switch  cabinets. 

Reyrolle  &  Co.,  Ltd.— One  E.H.T.  switch  cabinet. 

Phicnix  Dynamo  Co. —Re-winding  two  750-kw.  alternators. 

T.  Robson.— Steel  ducts. 

Babcook  &  Wiloox.— Links  for  boiler  grates. 

Biunner,  Mond  &  Co.,  Ltd.— Alkali. 

Tonbrido-e. — The  U.D.C.  has  accepted  the  tender  of  the 
Medway  Coal  Co.  for  coal  for  the  Electricity  Works,  until  Septem- 
ber 30th  next  (500  tons). 

West  Ham.— The  tenders  of  Messrs.  J.  and  15.  Pearse 
and  Co.,  and  Messrs.  Dillingham  &  Co.,  have  been  accepted  by  the 
Corporation  for  an  annual  supply  of  tramway  uniforms. 

Wolverhampton.— The  T.C.  on  Monday  accepted  the 

following  tenders : — 

British  Westinghouse  Co.,  Ltd.-A'2,204.  one  1,000-kw.  rotary  converter. 
Balcke  &  Co.,  Ltd.— £143,  air  Altering  plant. 
Rees  Roturbo  Co.,  Ltd.— £86,  centrifugal  pump. 
Stirling  Boiler  Co.,  Ltd.— £6,269,  two  wator-tube  boilers, 
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(LONDON    DIVISION). 


Commanding  Officer— Lieot.-Col.  H.  M.  Leaf, 

The  following1  orders  have  been  issued  for  the  current  week : — 

Monday,   February   16th.— "A"  Company.      Technical,  instruction,   7   to 

10  p.m. 
Tuesday,  Febiuaiy  17th.— "B"   Company.     Technical   instruction,  7   to 

10  p.m. 
Wednesday,  February  18th. -Recruits  only.     Infantry  drill  and  technical 

instruction,  7  to  10  p.m. 
Thursday,  B'ebiuary  18th.— "C"  Company.     Technical   instruction.  7  to 

10  p.m. 
Friday,    February    20th.— "  D "    Company.    Technical    instruction,   7  to 

10  p.m. 
Saturday,  February  21st.— Headquarters  will   be  opened  for   regimental 

business  from  10  a.m.  till  12  noon. 

(Signed)        F.  R.  Holt-Wbite,  Capt.  R.E.,  Adjutant. 

For  Officer  commanding  L.E.E, 


Official  Tests  with  Fire  Extinguishers.— The  British 

Fire  Prevention  Committee  devoted  considerable  time  last  year  to 
an  exhaustive  investigation  into  the  reliability  of  existing  portable 
chemical  fire  extinguishers,  in  which  inquiry  it  had  the  co-opera- 
tion of  a  number  of  Government  departments,  corporations  and 
institutions,  who  lent  extinguishers  which  had  been  in  their 
possession  for  periods  varying  from  a  few  months  to  as  long  as 

ThTreports  on  these  investigations  have  been  issued  by  the  Com- 
mittee as  Red  Bcoks  Nos.  186  and  186,  of  which  the  latter  may  be 
deemed  the  more  important,  as  it  contains  a  comparative  table  of 
the  results  of  tests  with  about  100  appliances.  The  great  majority 
of  the  appliances  under  test  were  of  British  make,  and  all  exigent 
types  of  extinguishers  (.although  not  every  individual  make)  were 
under  investigation.  «_a«.j 

Out  of  a  series  of  57  extinguishers  tested  hydraulic-ally,  10  failed 
at  under  300-lb.  pressure,  and  eight  failed  to  withstand  the  Lorn- 
mittee's  official  360-lb.  pressure  test,  while  33  passed  the  last-named 
test.  Several  burst  at  200  lb.  The  working  pressure  generated  by 
one  of  the  extinguishers  when  the  nczzle  was  closed  was  310  1b. 
and  in  another  case  it  was  340  lb.,  which  plainly  shows  the  wisdom 
of  the  Committees  insisting  on  a  margin  of  gaiety  for  the  tuture. 
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FORTHCOMING    EVENTS. 


Mmirhi  sti'i-  Association  ol  Engineers.— Friday,  February  i:itb.  At 
Orand  Hotel,  Aytoun  Street.     Anniversary  dinner. 

Physical  Society  of   London.— Friday,    February  18th.      At    H  p.m.      At 

Imperial  College  of  Science.    Papers  on  "  MovlngCoil  Ballistic  Oalvano- 
by  Mr.  H.  ti.  Jonas ;"  Vibration   Galvanometers  ol  l.nv.   Kffeo- 

live  Resistance."  by  Mr.    A.  Campbell,   and    " VaCQOm-tigbt    Lead-teals 

for  Leading-in  Wires  in  Vitreous  Silica  and  otber  Classes,"  by  Dr.  H.  J.  8. 

Band. 
Royal  Institution  of  Great  Brituin.— Friday,   February  13th.       At  9  p.m. 

At  Albemarle  Btreet,  W.    Paper  on  "  Produotion  ol  Neon  and  Helium  by 

Electric  Discharge, "  bv  Prof.  J.  Norman  Collie,  F.R.8. 

Saturday,    February  H'h.      At  :i  p.m.      Lecture  on    "The   Electric 

Emissivity  of  Matter.— (I)  The  MetaU,"  by  Dr.  J.  Allen  Harker. 
Illuminating  Engineering  Society.-Friday,  February  l.lth.    At  the  Troca- 

dero.     Annual  umner. 

North    of  England  Institute  of  Mining  and    Mechanical    Engineers  — 

Saturday,  I'ebruary  Hth.     At  2  p.m.     At  Newcastle  upon-Tyne.     (ieneral 
Meeting. 
Salford  Technical  and  Engineering  Association.— Saturday,  February  Hth. 
At  7  p.m.     At   Koyal  Technical   Institute.    Paper  on   "Swiss  Mountain 
Railways,"  by  Mr.  A.  A.  Buss. 

Pinshury    Technical    College    Old     Students'     Association.— Saturday, 
rj  Uth.     At  6.80    p.m.     At   Caxtou   Hall,  Westminster.      Annual 
Dance, 

Association  of  Mining  Electrical  Engineers.— Saturday,  February  Hth. 
At  5.30  p.m.  At  North  Stafford  Hotel,  Stnkeon-Trent.  Paper  on 
"  Design  and  Maintenance  of  Miners'  Electric  Lamps,"  by  Mr,  F.  J. 
Turnnand. 

Friday,  February  20th.  At  l.'M  p.m.  At  Royal  Technioal  College, 
Glasgow.    Paper  on  "  The  Manufacture  of  Eleotrical  Cables." 

Electro-Harmonic  Society.— Monday,  February  loth.  At  8  p.m.  At  Holborn 
Restaurant.    Conceit  (ladies'  night). 

Illuminating  Engineering  Society.— Tuesday,  February  17th.  At  8  p.m. 
At  Royal  Society  ot  Arts,  John  Street,  Adelphi.  Discussion  on 
"The  Lighting  ot  Picture  Galleries  and  Art  Studios,"  opened  by  Prof. 
8.  P.  Thompson,  F.R.8. 

Institution  of  Civil  Engineers.— Tuesday,  February  17th.  At  8  p  m.  At 
Great  George  Btreet,  n.W.    Ordinary  meeting. 

Friday,  February  20th.    At  8  p.m.    Students'  meeting, 

Institution  of  Engineers  and  Shipbuilders  in  Scotland.— Tuesday,  Feb- 
ruary 17th.  At  8  p.m.  At  Raukine  Hall,  mi,  Elmbank  Cresoent,  Glasgow. 
Ordinary  Meeting. 

Junior  Institution  of  Engineers.— Tuesday,  February  17th.  At  7.30  p.m. 
At  Cay  and  Guilds  ol  London  Techr.i -al  College,  Leonard  Street,  Fins- 
bury.  Lecture  on  "  Oscillatory  Electrio  Discharges,"  by  Mr.  R.  P. 
Howgrave-Graham. 

Institution  of  Electrical  Engineers  (Students'  Section).— Wednesday, 
February  18th.  At  7.45  p.m.  At  Victoiia  Embankment.  Paper  on 
"Illumination  in  Theory  and  Practice,"  by  Mr.  W.  H.  Date. 

(Newcastle  Students'  Section'.— Mondsy,  February  16th.  At7.30p.m. 
At  Armstrong  College  of  Mcience,  Newcastle.  Paper  on  "The  Design  of 
Static  Sub-stationB,"  by  Mr.  W.  Diion, 

(Manchester  Students'  Seotionl  —  Tuesday.  February  17th.  At 
7.30  p.m.  At  Municipal  .School  of  Technology.  Paper  on  "lhe  Elec- 
trioal  Driving  of  Rolling  Mills,"  by  Mr.  N.  J.  Curseljee. 

(Scottish  Local  Section).— Tuesday,  February  17th.  At  8  p.m. 
At  207,  Bath  Street,  Glasgow.  Paper  on  "  Some  Railway  Conditions 
Governing  Electrification,"  by  Mr.  R.  T.  Smith. 

(Western  Local  Section).— Monday,  February  16th.  At  4.30  p.m. 
At  South  Wales  Institute  of  Engineers,  Cardiff.  Paper  on  "  British 
Practice  in  the  Construction  of  High-tension  Overhead  Transmission 
Lines,"  by  Mr.  B.  Welbourn. 

(Newcastle  Local  Section).— Friday,  February  20th.  At  7  p.m.  At 
Hugh  Bell  School,  Middlesbrough.  Discussion  on  "  Ooal  and  its  use  in 
Steam  Raising,"  introduced  by  Mr.  P.  S.  Thompson. 

(Yorkshire  Local  Section).— Friday,   February  20th.     At  6.30.     At 
Hotel  Metropole,  King  Street,  Leeds.    Annual  Dinner. 
Dynamicables.— Wednesday,  February  18th.    At  Trooadero.    Dinner. 

Institution  of  Mechanical  Engineers.— Friday,  February  20th.  At  8  p.m. 
At  bturey'8  Gate,  o.  W.  Paper  on  "Some  Modern  Methods  of  Welding," 
by  Mr.T.T.  Heaton. 

Electrical  Engineers'  Ball.— Friday,  February  20th.    At  Hotel  Cecil. 

Greenock  Electrical  Society.-Friday,  February  20th.  At  7.45  p.m.  At 
Temperance  Institute,  West  Stewart  Street.  Paper  on  "Power  Station 
Design,"  by  Mr.  J.  Punch. 

Manchester  Electro-Harmonic  Society.-Friday,  February  20th.  At 
A  tiii.ii  Hotel.     Concert. 

Hoyal  Institution  of  Great  Britain.— Saturday,  February  21st.  At  3  p.m. 
At  Albemarle  Street,  W.  Lecture  (II)  on  "  The  Electric  Emissivity  of 
Matter,"  by  Dr.  J.  A.  Harker. 

University  College,  Nottingham.— Saturday,  February  21st.  At  3  p.m. 
Educational  aud  Scientific  Exhibition  to  be  opened  by  Lady  Henry 
Bentinck. 


NOTES. 


Lnndbenr  Switching   Competitions. — In  November 

last  a  long  ]jst  of  certificate  and  prize  winners  in  the  competition 
of  last  summer  wan  published  in  our  columns.  This  list  did  not 
include  all  the  overseas  competitors,  as  a  longer  time  had  to  be 
allowed  for  their  papers  to  reacli  home.  We  are  informed  that  the 
additions  to  the  list  of  thoss  who  have  passed  are  as  follows  : — 

W.  .1.  Harris.  I:  jyal  Engineers'  Office,  Colombo.    Advanced. 

H.  Keith,  Punta  Arenas,  Chile.     Advanced. 

W.  Jude,  Antwerp.     Intermediate, 

Iirummond  Hunter,  Wellington,  N  '/..     Intermediate. 

I!    Drilhon,  Pau,  Trance.     Preliminary. 

H.  H.  Morgan,  Bermuda.     Preliminary. 

Ardeshir  Kaikobai  Modi,  Bombay.     Preliminary. 

Junior  Institution  of  Engineers. — The  annual  dinner 

is  to  be  held  at  the  Holborn  Restaurant  on  Saturday.  February  28th. 


Vssociation  of  Consulting  Engineers. — The  in- 
augural dinner  of  the  Association  of  Consulting  Engineers  was 
held  at  the  Whitehall  Club,  Westminster,  on  Monday,  February 
2nd,  under  the  presidency  of  Mr.  G.  Mldgley  Taylor,  chairman  of 
the  Committee  of  the  Association.  The  members  and  guests 
present  numbered  about  '.ill.  After  the  toast  of  "  The  King  "  had 
been  duly  honoured,  "The  Association  of  Consulting  Engineers" 
was  proposed  by  Mr.  J.  H.  Balfour-Browne,  K.C.,  who  said  that 
there  was  a  necessity  for  the  new  departure  which  hud  been  made 
in  the  formation  of  that  Association.  In  order  to  maintain  a  pro- 
fession at  its  highest  level  it  was  essential  that  it  should  have  an 
external  conscience  in  addition  to  the  individual  consciences  of  its 
members.  Their  society,  with  its  rules  for  moral  guidance,  was  a 
conscience  of  this  kind.  With  regard  to  trade  and  commerce,  the 
members  of  the  Association  of  Consulting  Engineers  must  stand 
in  splendid  isolation.  The  engineer  was  certainly  serving  God 
when  he  was  working  at  his  best,  but  the  engineer  commercialised 
was  as  certainly  serving  Mammon.  The  latter  was  the  condition 
of  the  State  and  the  municipal  engineer,  when  he  competed  with 
private  enterprise.  He  felt  very  strongly  tihat  new  trades  ought 
not  to  be  handicapped  by  the  competition  of  public  departments 
which  operated  with  funds  provided  by  the  very  people  with  whom 
they  were  competing.  Further,  State  and  municipal  engineers 
should  not  be  allowed  to  compete  with  ordinary  consulting  engi- 
neers. They  should  devote  all  their  time  and  attention  to  the 
work  of  the  municipality,  and  be  adequately  paid  for  doing  this 
duty.  If  they  did  devote  their  time  and  attention  adequately  to 
the  work  of  the  municipality,  they  ought  to  have  no  time  for 
engaging  in  private  practice.  Apart  from  this,  there  was  the 
danger  in  a  municipal  engineer  acting  in  a  consulting  capacity, 
that  he  was  liable  to  have  a  narrow  outlook.  The  variety  of  the 
work  engaged  in  by  the  consulting  engineer  was  his  strength,  and 
was  apt  to  give  a  judicious  breadth  to  his  decisions,  which  was 
invaluable  to  his  client.  The  Association  of  Consulting  Engineers 
was  doing  good  work,  both  for  itself  and  for  the  public,  in  keeping 
up  the  standard  of  the  profession. 

In  reply,  the  Chairman  said  Mr.  Balfour-Browne  had  described 
the  aims  of  the  Association  with  great  exactitude.  Its  members 
did  not  seek  to  elevate  themselves  among  their  brethren.  The 
Association  was  not  a  scientific  society,  and  its  members  remained 
loyal  to  those  societies  to  which  they  already  belonged.  The  rules 
were  very  definite  on  this  point,  and  it  was  not  desired  to  usurp 
the  functions  of  these  high  bodies.  But  no  scientific  association, 
having  necessarily  a  very  varied  membership,  could  make  rules 
which  would  be  applicable  merely  to  consulting  engineers.  So  the 
Association  had  been  formed  for  the  better  protection  both  of  con- 
sulting engineers  and  of  the  general  public.  The  lives  of  the  com- 
munity were  as  much  in  the  hands  of  the  engineer  as  in  those  of 
the  doctor,  and  that  was  another  reason  why  this  Association  had 
been  formed  as  a  body  of  professional  men  to  work  on  professional 
lines,  and  to  advise  clients  to  the  best  of  their  ability  irrespective 
of  their  own  pockets. 

The  toast  of  "The  Guests"  was  proposed  by  Mr.  H.  Percy 
Boulnois,  who  compared  the  inaugural  dinner  to  a  christening 
feast,  and  dwelt  humorously  on  the  infant  troubles  of  "  Dykes's 
Baby."  The  Association  had  been  charged  with  being  a  Trade 
Union  and  a  purity  party.  He  did  not  object  to  either  term.  It  was 
necessary  that  the  consulting  engineer  and  expert  witness  should 
be  beyond  suspicion.  They  had  many  precedents  for  what  they 
had  done.  Both  the  legal  and  medical  professions  had  their  Trade 
Unions,  and  even  the  House  of  Commons  was  a  society  of  the 
same  kind.  The  toast  was  responded  to  by  Mr.  C.  E.  O.  Browne, 
President  of  the  Society  of  Parliamentary  Agents  ;  Mr.  A.  Bruce 
Anderson  also  replied  to  the  toast  in  a  humorous  speech. 

Mr.  James  Swinburne  proposed  the  toast  of  "  The  Hon.  Secretary 
and  Hon.  Treasurer  of  the  Association,"  and  remarked  that  Mr. 
Dykes  had  done  a  tremendous  amount  of  hard  work  in  forming 
the  society.  In  connection  with  its  formation  there  had  been  a 
great  deal  of  difficulty  in  discovering  exactly  what  a  consulting 
engineer  was.  The  difficulty  of  exactly  defining  the  consulting 
engineer  seemed  to  be  insuperable,  but  it  had  been  overcome.  The 
Association  were  deeply  indebted  to  Mr.  Dykes  and  Mr.  Lowcock 
for  the  work  they  had  done  on  behalf  of  the  profession.  Mr. 
Dykes,  in  reply,  pointed  out  that  the  success  of  such  an  Associa- 
tion depended  upon  the  co-operation  of  its  members.  Every 
member  should,  therefore,  do  his  best  to  made  the  Association 
known  both  to  engineers  and  to  the  public,  and  to  acquaint  the 
secretary  of  ways  in  which  the  Association  might  be  useful  to  its 
members.  To  form  such  an  Association  had  meant  a  great  deal 
of  hard  work,  but  the  results  were  worth  it.  Mr.  Lowcock  also 
briefly  replied  to  this  toast,  and  pointed  out  that  this  dinner  was 
not  really  a  christening,  but  a  confirmation.  They  would  be 
pleased  to  hear  that  the  Association  was  financially  sound. 

Mr.  J.  F.  C.  Snell,  in  proposing  the  toast  of  "The  Hon. 
Solicitor,"  referred  to  the  enormous  amount  of  work  that  Mr. 
Wright  had  done  in  the  preparation  of  the  ru'es  and  articles  of 
the  Association  and  in  getting  its  registration  accepted  by  the 
Board  of  Trade.  In  this  connection  the  work  of  Messrs.  F.  Core- 
Browne  and  J.  H.  Wood  should  also  be  acknowledged.  Mr.  P.  E. 
Wright,  in  reply,  said  he  hoped  that  in  due  course  the  Association 
would  make  such  progress  that  it  would  be  necessary  to  employ 
him  to  submit  a  petition  for  the  grant  of  a  Royal  Charter. 

Mr.  W.  M.  Mordey  proposed,  in  a  humorous  speech,  the  health 
of  "The  Whitehall  Club,"  and  Mr.  A.  W.  Johnson,  in  reply,  said 
that  it  was  fit  and  proper  that  the  first  social  gathering  of  the 
Association  should  be  held  under  the  auspices  of  a  club  which  for 
50  years  had  been  the  home  of  consulting  engineers  in  West- 
minster, 
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RECENT  DEVELOPMENTS  IN  ELECTRICITY  SUPPLY  IN  HULL. 


( '  'oncluded  from  page  28  l. ) 


In  our  last  issue  we  described    the    new  concrete   power 

Station  recently  erected  at  Keulcoates  Lane,  and  the  boiler 
and  turbine  plant  which  has  been  installed  there. 

The  ii. t.  awitchgear  in  the  new  station  is  of  the  electrical 
remote  controlled  type,  and  was  supplied  by  the  British 
Wcstinghouse  Co. 

Fig.  6  (page  281)  shows  the  operating  board  of  the  bench 


Fig.  8. — The  New  Tuiusine  Plant,  Hull. 


type,  with  the  exciter  rheostats,  which  occupy  a  gallery  over- 
looking the  engine  room,  and  are  situated  immediately  over 
the  ii.  r.  oil-switches  which  are  installed  in  brick  cubicles  on 
the  engine  room  floor  level,  as  shown  in  fig.  7  (page  231 ). 

The   oil-switches  are  solenoid  operated,  and   of  massive 
construction,  having  20-in.  breaks  ;  they  are  of  the  single- 


pole  type,  each  phase  being  in  its  own  cubicle,  with  an  oil 
tank  made  of  boiler  plate  and  provided  with  a  special  exhaust 

pipe  with  oil  and  Same  bailies,  to  allow  for  the  free  dis- 
charge of  the  gases  generated  when  the  circuit  is  opened 
under  abnormal  conditions. 

Duplicate  bus-bars  are  provided,  with  two  machine  and 
six  feeder  oil-switches,   and  a  coupler  switch — with  a  28-in. 

break  —  for  coupling 
the  bus-bars  if  desired. 
Voltage  li  miters  are 
installed  to  prevent  any 
undue  rise  of  pressure 
due  to  surges. 

The  remote  control 
circuits  are  energised 
from  an  existing  battery 
in  the  older  installa- 
tion ;  and  the  system 
of  engine-room  tele- 
graphs/'hadburn's  ship 
mechanical  type,  suc- 
cessfully used  in  the  old 
engine  room,  has  been 
adopted  in  the  new  one. 
Fig.  1 8  shows  a  near 
view  of  one  of  the 
Ivorting  ejector  con- 
densers, operating  in 
conjunction  with  a 
60-H.P.  motor -driven 
turbine  pump,  which 
delivers  160,000 
gallons  of  water  per 
hour  at  from  6  to  8  lb. 
pressure,  and  maintains 
a  vacuum  of  2x\  in. 
The  motor,  a  450- 
volt  d.c.  machine, 
by  the  Lancashire 
Dynamo  Co.,  is 
controlled  from  an  ironclad  interlocked  starting  switch 
pillar. 

Water  for  condensing  purposes  flows  from  the  Beverley 
Cut,  previously  referred  to,  into  a  concrete  sump  in  the 
basement,  from  which  the  condensing  water  pumps  draw 
their  supply;  a  weed  box  is  fitted  in  the  suction  of  each 


Fig.  9.— Sectional  Elevation,  New  Powei;  Station,  Hi  ll. 
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pump,  the  cover  of  which  is  secured  by   hinged  bolts,  to 
facilitate  rapid  dismantling. 

We  understand  that  at  certain  seasons  of  the  year  these 
boxes  become  choked  with  eels,  which  are  abundant  in  the 
large  dykes  which  drain  the  tl-i t    land  in  llolderness. 


Fig.  10.— Interior  of  the  Alexandra  Dock  Sub-Station,  showing  Motor-Converters, 


CO      i  D.C.   SWITCH!)  EAR,   &C.  | 

There  are  also  temporarily  installed  in  the  new  engine 
room  a  pair  of  500-KW.  Peebles  motor-converters,  to  link 
up  the  new  three-phase  and  older  direct-current  plant :  as 
occasion  demands,  these  machines  will  be  replaced  by 
1,000-KW.      machines. 

The  motor-converters 
are  shunt  wound,  and 
supply  direct  current  at 
160  volts  pressure  ;  the 
speed  is  500  R.P.M. 

Further,  there  is  an 
auxiliary  D.C.  switch- 
board controlling  the 
station  power  and 
lighting  circuits,  while 
a  20-ton  hand  crane 
spans  the  new  engine 
room. 

I  twill  be  seen  that  the 
plant  has  been  laid  out 
on  simple  lines  and 
with  a  view  to  reliability 
in  operation,  while  the 
facilities  for  extension 
in  the  future  have  been 
carefully  studied. 

The  sub  -  stations 
are  supplied  through 
three-core  *15  Bq.  in. 
paper  -  insulated  lead  - 
covered  and  steel-tape 
armoured  trunk  feeders, 
supplied  by  Mi  gsrs. 
Siemens,  and  laid  direct 
in  the  ground  ;  the 
general  lay-out  of  the 

three-phase  mains  system,  with  its  sub -slat  inns,  as  also  the 
numerous  sub-stations  connected  to  the  ii.t.  direct-current 
system  of  feeders  (22  Bub-etations  in  all),  is  shown  in 
fig.  1 2,  while  we  also  illustrate  two  typical  three-phase  sub- 
stations. 

The    Peebles   motor-converter  has  been  used   in  various 


three-phase  sub-stations  supplied  from   the  new  plant,  four 

of   200   KW.  and  four  of  500  kw.  (including  those  in  the 

station)  having  been  supplied. 

The   smaller   machines  are  level   compound  wound,  and 

run  at  750  n  P.M.,  while  all  are  designed  to  deal  auto- 
matically with  a  25  per 
cent,  out  -  of  -  balance 
current  on  the  three- 
wire  network  supplied 
by  them. 

One  of  the  sub- 
stations, fig.  10,  is 
situated  at  the  Alex- 
andra Dock  of  the 
I  full  and  Barnsley  Rail- 
way Co.,  the  plant  in- 
cluding two  200-KW. 
Peebles  motor-con- 
verters, together  with 
three-phase  switchgear 
by  Messrs.  Reyrolle, 
and  direct  -  current 
switchgear  by  Messrs. 
Bertram  Thomas  ;  this 
supplies,  amongst  other 
plant,  two  electric  belt 
conveyors  on  the  Rail- 
way Co.'s  deep  water 
quay,  each  capable  of 
loading  000  tons  of 
coal  per  hour  into  ship. 
Another  sub  -  station, 
which  will  be  the 
largest  in  the  city, 
is  in  course  of  erec- 
'  tion  at  the  North- 
Eastern  and  Hull 
and  Barnsley  Railway 
now  nearing  completion  ; 
and     most     completely 


Companies'    new    Joint    Dock 

this    dock    will    be    the    largest 

equipped  dock  on  the  East  Coast,  and  some  2,000  kw".  of 

converting  plant  is  being   installed,  as  it  is  expected  that 


lie.  ll.— The  Old  Engine  Room. 


Scdlcoates  Lank  Station,  showing  h.t.  Direct-Cukhknt 
Generating  Plant. 


the  connected    power  and  lighting   load  at  the  dock  will 
exceed  1,000  E.P. 

Beyond  the  Joint  Dock,  outside  the  city  boundary  and 
lower  down  the  liver,  is  situated  the  Saltend  Oil  Depot,  on 
which  site  all  the  leading  oil  companies  have  taken  leases. 
This  also  is  being  supplied  from  the  three-phase  service, 


voi.  7i.  No.  1,890,  pbbbuaby  is,  19U.]  THE    ELECTRICAL    REVIEW. 


275 


Imi,  at  exfcra-high-pressure,  the  railway  authorities  trans? 
Forming  the  supply  themselves. 

We  also  illustrate   tbe  New  Q ge   street,  sub-station, 

with  the  first  5Q0-KW.  motor-converter  in  position  i  this 
Bub-station,  as  also  tbe  others,  lias  been  built  with  a  view  to 
future  extensions,  and  is  designed  ultimately  to  contain  some 
8,000  K\v.  of  plant. 

Owing  to  the  limited  space  available,  a  special   Bat-back 


one    another,    there    being    at    tin-    present    timi 

B,000     KW.  of     2,200   '.oil,     and     2,fi0l 

invri  cnrrenl    g(  aerating   plant,  in  tailed    in  the  original 
Bcnlcoates  Lane   Btation,    which    was    built    in    i 
supersede  the  first  I  lorporat  ion  gem  ra 
Lane,  now  used  as  e  Bub-station. 

It  may  be  mentioned  that  thu  plant  include!  I 
engineB  and  20  Lancashire  boilers,  and  thai  thi 


REFERENCE 
3-PHASE    6600-VOLT    MAINS    THUS 
3-PHASE    6600-VOLT    MAINS     PROTECTED'    THUS 
DIRECT-CURRENT    2200-VOLT    CABLE    ROUTES    THUS 
SUBSTATIONS,   3-PHASE,    AC.    AC     THUS 
SUB-STATIONS.   3-PHASE.   AC     DC    THUS 
SUB-STATIONS,    DC.    DC.    THUS 
LARGE    OIL    MILLS    SUPPLIED    FROM    CORPORATION    MAINS    THUS 
P  •   PRESENT    CAPACITY  U  ■   ULTIMATE    CAPACITY 


Fig.  12.— Plan  showing  Sib-Stations,  6,000-volt  Three-Phase  and  2,200-volt  Direct-Current  Feeders,  &c,  Hill. 


type  of  direct-current  switchboard  has  been  adopted  in  this  and 
one  ortwo  other  sub-stations  where  similarconditions  obtained. 

In  each  case  a  crane  or  lifting  appliances  are  provided, 
and  provision  is  made  for  unloading  new  plant  in  the  building. 

A  number  of  static  sub-stations  are  in  use,  the  approved 
design  including  a  lower  transformer  chamber  with  venti- 


sumption  overall  averages  some  20 lb. per  K\v.-br..as  compared 
with  15  lb.  per  KW.-hr.  on  full  load  of  the  new  turbine  plant. 
It  may  be  of  interest  to  mention  that  the  undertaking 
has  some  4,30<>  consumers  and  a  connected  load  of 
16,382  kw.  ;  the  latter  includes  9,000  H.P.  of  motor-;. 
1,300  h.p.  of  which  are  hired  out  by  the  electricity  depart- 


Fk;.  l.i.— E.iector  Condenser,  Pump  &c  ,  for  Turbine  Unit, 
Hull. 

lating  chimneys  and  an  upper  chamber  containing  H.  and 
i..T.  switchgear. 

An  interesting  feature  in  connection  with  the  rotary  sub- 
station plant,  both  three-phase  and  h.t.  direct-current,  is 
the  provision  of  plunger-type  oil  pumps,  and  forced  as  well  as 
ring  lubrication  to  all  bearings.  Experience  has  shown  that 
with  this  safeguard  the  numerous  direct-current  rotary  sub- 
station plants  will  operate  satisfactorily,  though  unattended, 
and  even  the  new  three-phase  plants  are  only  visited  at 
intervals.  We  may  add  that  only  one  bearing  in  the  50 
rotary  plants  in  use  has  failed  during  10  years. 

The  various  H.T.  direct-current  and  "three-phase  sub- 
stations are  inter- connected  and  operated  in  conjunction  with 


Fig.  14. — Interior  of  the  Electricity  Depabtmi  hi 
Showroom. 

ment.  The  output  sold  for  the  year  ending  March  last 
amounted  to  lo.1,  million  units,  of  which  eight  millions 
were  supplied  to  motor  users.  The  area  of  supply  is  about 
12  sq.  miles,  and  the  feeders  and  distributors  in  use 
total  some  230  miles.  The  department  is  up  against  a 
fairly  aggressive  gas  competition  from  both  Corporation  and 
companies,  and,  with  a  view  to  popularising  the  domestic 
applications  of  electricity  and  demonstrating  its  advantages 
to  the  public,  an  up-to-date  showroom  has  been  opened  in 
one  of  the  main  streets,  a  view  in  which  we  are  able  to 
include.  In  conclusion,  we  are  indebted  to  Mr.  Bell,  the  city 
electrical  engineer,  and  to  his  chief  assistant.  Mr.  Magoris,  for 
offering  us  every  facility  in  the  preparation  of  this  short  article. 
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A     1.200-HP. 


ELECTRICALLY-DRIVEN 
WINDER. 


As     our    readers    arc     aware, 
have     had     great     experience 


Messrs.    Sandycroft,     Ltd., 
in    winding    engine    con- 


Fu;.  L5. — The  New  George  Stbeet  Suit  Station,  Hull  (see  page  27.">) 


struction,  both  steam  and  electric,  and  being  both 
mechanical  and  electrical  engineers,  they  are  iu  a 
position  to  build,  erect,  and  test  the  complete  plant  in  their 
works. 

"We  illustrate 
herewith  a  large 
electrically  -  driven 
double-drum  main 
winding  set  for 
underground  use, 
just  completed  by 
them  for  a  mine 
abroad.  The 
conditions  and 
duty  of  the 
winder  are  as 
follows  : — 

The  depth  of 
wind  is  4,000  ft.  ; 
the  shaft  is  inclined 
65  to  the  hori- 
zontal. 

Weight  of  skip, 

2  tons  ;  weight  of 
ore  raised  per  trip, 

3  tons. 
Diameter  of   rope,   1 : 

per  min. 

Hope  speed  for  shaft  inspection, 
;.Max.    horse -power, 
1,200. 

Two  skips  are  used, 
one  ascending  and  one 
descending. 

The  .  d  r  u  m  s  are 
parallel,  12  ft.  diameter 
and  :>  ft.  (i  in.  wide 
between  Jlanges,  one 
being  keyed  on  the 
shafc,  •  and  the  other 
loose  and  operated  by 

a  >  1  uLch,  so  that  the 
ii'  c  isaary  •  adjustment 
can  In-  made  when  it 
is  required  to  wind 
from  a  different  level. 
The  drum  side-  are 
cf  cast-iron,  with  mild- 
steel  lagging  spirally 
grooved  to  receive  the 
winding  rope.  Kach 
drum     side    is     made 


1,200-B.P.    LLbCTMC    Y\lNDlNU    ENGINE,    BY   SANDYCROFT,    LTD. 


max.   rope  speed,    1,200  ft. 
5  ft.  per  min. 


in  eight  sections,  so  as  to  provide  for  passing  down  a  shaft 
.">  ft.  '.i  in.   x  2  ft.  '.i  in.  within  the  timbers. 

The  clutch  is  of  the  multiple-tooth  type  of  cast-steel 
with  machined  teeth,  and  is  operated  by  means  of 
a  hand-wheel  and  screw. 

The  drum  shaft  is  11  in.  diameter 
of  Siemens-Martin  acid  steel.  The 
bearings  for  carrying  it  are  11  in. 
diameter  x  20  in.  long.  The  counter- 
shaft is  si  in.  diameter,  and  is  fitted 
with  a  reversible  flexible  coupling  at 
one  end  for  coupling  up  to  the  motor. 

Citroen  gear  wheels  are  used,  of 
cast-steel  with  triple  helical  machine- 
cut  teeth. 

The  brakes  are  of  the  vertical  post 
type ;  automatic  take-up  gear  is  pro- 
vided for  taking  up  the  wear  on  the 
brake  blocks,  and  both  brakes  are 
operated  by  air-brake  engines  of  the 
vertical  type  combined  with  oil  cataract 
cylinders ;  the  brakes  are  put  on  by 
weights,  the  brake  engines  holding  the 
weights  off  when  brakes  are  not  opera- 
ting or  allowing  the  weights  to  act  on 
the  brakes  to  any  desired  extent,  this 
being  regulated  by  a  lever  on  driver's 
platform. 

Gott's  patent  overspeed  and  over- 
gear  of  the  vertical  screw  type  is  fitted, 
as  the  depth  indicator ;  one  of  the 
is  driven  from  the  fixed  drum  and 
the  other  from  the 
loose  drum,  and  in 
the  case  of  over- 
speed,  overwind- 
ing, or  starting  to 
wind  in  the  wrong 
direction,  a  switch 
is  tripped  which 
operates  a  solenoid, 
by  means  of 
which  the  brakes 
are  automatically 
applied  and  the  cur- 
rent to  the  motor 
cut  off,  bringing 
the  winding  gear 
to  rest. 

If  the  curreut 
to  the  motor  is  in- 
terrupted through 
any  cause,  the 
above-  mentioned 
solenoid  operates 
automatically     applies     the 


wind  preventing 
which  also  acts 
vertical     screws 


lever      which 


a     tripping 
brakes. 

If  the  air  supply  to  the  brake  engines  fails  or  falls  below 


Cahcadk  Motor,  Gj  ieinq   &o.  Samdtoboft  Bleotbic  Winder, 
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a  certain  pressure,  the  brakes  arc  again  automatically 
applied,  and  the  current  to  the  motor  out  off  ;  this  ia  done  by 
paeans  of  a  small  air  cylinder,  to  the  underside  of  which  is 
connected  an  air  pipe  from  the  brake  engine  supply  pipe. 

A  weighted  trip  lever  is  attached  to  the  piston  rod,  and 
when  the  air  is  above  a  certain  pressure  this  lever  is  held  in 
its  top  position,  but  if  the  pressure  falls,  the  weighted  lever 
overcomes  the  resistance  of  the  air  pressure  on  the  piston,  and 
falls  to  its  lowest  position,  at  the  same  time  operating  the 
brakes,  and  cutting  off  the  current  supply  to  the  motor. 

On  the  driver's  platform  is  an  emergency  hand  lever, 
which,  when  operated  liy  the  driver  in  case  of  sudden  need 
to  stop  the  winder,  trips  the  gear  under  platform,  operates 
the  hrakes,  and  cuts  off  the  current ;  the  gear  can  be  reset 
again  by  moving  the  emergency  lever  in  the  opposite 
direction,  when  winding  can  be  resumed. 

An  interlocking  gear  is  provided,  by  means  of  which  the 
clutch  cannot  be  taken  out  without  the  brakes  are  on,  or  the 
brakes  taken  off  until  the  clutch  has  again  been  put  in. 

A  recording  apparatus  is  fixed  on  the  platform,  driven 
from  the  countershaft  by  chain  gear ;  this  records  by 
diagram  the  speed  and  time  of  each  wind,  also  the  number 
of  winds  made.  There  is  also  a  revolution  counter,  driven 
from  the  drum  shaft. 

The  motor  is  of  the  Sandycroft  standard  slip-ring  type, 
and  is  of  specially  heavy  construction.  It  is  capable  of 
giving  a  continuous  output  of  100  r.h.p.  and  1,200  b.h.p. 
during  acceleration.  It  is  wound  for  a  3,100-volt,  2."»- 
cycle  circuit,  and  has  20  poles  corresponding  to  a  speed  of 
1  u;  r.p.m. 

The  windings  are  rigidly  supported  at  their  ends  to 
prevent  distortion,  and  the  insulation  is  of  a  special  type  to 
withstand  the  conditions  found  underground  in  India.  The 
bearings  are  provided  with  means  for  adjustment  in  all 
directions,  so  that  it  is  at  all  times  possible  to  centre  the 
rotor  without  any  difficulty. 


NOTES. 

{Continued  from  page  272.) 

Association  of  Electrical  Station  Engineers. — The 

following  is  a  copy  of  a  letter  which  has  been  sent  by  this 
Association  to  all  the  electricity  supply  authorities  in  Greater 
London  : — 

"  Dear  Sir, — I  have  been  instructed  by  the  London  District  Com- 
mittee of  the  above  Association  to  circularise  all  the  electricity 
supply  authorities  and  companies  of  Greater  LondoD,  to  request 
them  to  consider  the  advisability  of  forming  a  committee  to  dis- 
cueb  with  the  Association  of  Electrical  Station  Engineers  con- 
ditions of  working,  hours  of  labour  and  rates  of  pay  of  the 
following  grades  employed  in  the  generating,  transforming  and 
distribution  of  electricity,  viz.,  charge  engineers,  mains  engineers 
and  assistants,  switchboard  attendants,  sub-station  charge  engineers 
and  assistants  and  others  on  the  technical  staff. 

"This  suggestion  has  been  made  with  the  hope  that  early  steps 
will  be  taken,  so  that  the  matters  referred  to  above  can  be  fully 
discussed.  The  members  of  the  Association  have  indicated  that 
March  2nd  might  be  a  convenient  date  for  a  discussion  should  you 
consider  this  matter  favourably,  but  would  of  course  be  quite 
willing  to  vary  this  date  to  suit  the  convenience  of  any  committee 
that  may  be  formed. 

"  Whilst  aware  of  and  appreciating  the  fact  that  the  relations 
between  some  supply  authorities  and  their  employes  are  all  that 
can  be  desired,  yet  it  is  thought  that  much  good  would  result  to 
the  electrical  supply  industry  generally  if  there  existed  a  medium 
through  which  all  questions  between  the  supply  authorities  and 
their  employes  could  be  impartially  and  carefully  considered,  and 
also  to  define  the  various  grades. 

"Trusting   to   receive  an   early   reply,   I    am,    dear  Sir,  yours 

faithfu11?'  "W.  J.  Ebben. 

"  February  9th,  1914." 

In  our  issue  of  January  23rd  one  of  our  correspondents  gave 
Mr.  Ebben's  address  incorrectly.  It  should  have  been  given  thus  : — 
7,  Vernon  Road,  Stratford,  London,  E. 

The  E.T.B.I.  Annual    Dinner.— We  wish  to  remind 

our  readers  that  the  annual  festival  dinner  of  the  Electrical  Trades 
Benevolent  Institution  will  be  held  on  Wednesday,  March  25th 
next,  at  the  Trocadero  Restaurant  ;  Mr.  Hugo  Hirst  will  be  in  the 
chair.  The  annual  general  meeting  of  the  Institution  will  be  held 
at  the  Institution  of  Electrical  Engineers  on  Wednesday.  March 
18th,  at  2.30  p.m.  The  Committee  trusts  that  the  members  will 
attend  in  larger  numbers  than  has  hitherto  been  the  case.  Perhaps 
this  early  notice  will  enable  them  so  to  arrange  that  they  may  find 
it  possible  to  meet  at  that  hour. 


Electricity    Supply    Itille   LMffOft    The  clnbi  com- 

posing  tin!  ui. 'hi-   League    foregathered    iritb    their.    Mende,  on 

itnrdaj  evening  last,  al  tin  Talbot  Beetanrant,  London  Well,  the 
oooaeton  being  the  seoond  annnal  dinner  and  oonoaH  toe  memberi 
and  guests  numbered  31,  Sir  Alexander  B.  W,  Kennedy,  I  B 
the  iv.  .Mi  hi  ooonpied  the  ohair,  and  «rei  rapported  by  the 
borongh  eleotrioal  engineer!  of  Shoreditoh  (Mr.  0.  Newton  Rnnull), 
Hackney  (Mr.  L.  L.  RobinHon),  II  ford  (Mr.  A.  II.  Shaw),  and 
Mr.  Spencer  Hawes. 

After  the  toast  of  '  Tho  King"  bail  bees  'Inly  honoured  ''1  '■ 
Robinson,  in  proposing  "The  Electricity  Supply  Rifle  Lea) 
spoke  of  the  continued  success  of  this  organisation  an<!  the  friendly 
intercourse  which  had  arisen  by  means  of  the  ihonlder-to-ehonlder 
matches  which  had  been  a  prominent  feature,  of  the  past  nea- 
campaign.  He  also  referred  to  the  very  successful  open  meeting 
which  had  taken  place  on  the  Hackney  Hub's  ranges  last  Empire. 
Day,  when  36  competitors  had  a  very  enjoyable  time.  Another 
such  meeting  would,  doubtless,  be  arranged.  He  coupled  with  the 
toast  the  name  of  Mr.  Mathews,  the  honorary  secretary  of  the 
League,  who  was  unfailing  in  his  effort  to  promote  the  welfare  of 
the  competition. 

The  toast  was  accorded  musical  honours,  after  which  Mr. 
Mathews  ithanked  the  company  present  for  the  hearty  manner  in 
which  the  toast  had  been  received.  He  regretted  that  Stepney 
were  withdrawing  from  the  competition  ;  on  the  other  hand,  three 
new  clubs  had  entered  from  the  City  of  London,  County  of 
London,  and  North  Metropolitan  (Brimsdown)  Companies. 

Mr.  Russell  proposed  the  health  of  the  President,  who,  in 
responding,  suggested  that  it  was  time  they  had  someone  else  to 
fill  the  position  which  he  held,  and  that  one  of  the  municipal 
engineers  should  have  the  pest. 

Mr.  Shaw  proposed  "The  Visitors,"  Tor  whom  Mr.  Hawes 
responded  in  humorous  vein. 

The  toast  of  "  The  Artistes"  was  proposed  by  Mr.  Gaze  in  a  few 
well-chosen  words,  and  Mr.  Stevens  suitably  responded.  The 
musical  arrangements  were  under  the  able  direction  of  Mr.  J.  F. 
Heathman  (Hackney). 

During  the  evening  medals  were  presented  to  the  members  of 
the  Westminster  team,  who  had  again  won  the  championship,  the 
recipients  being  Messrs.  W.  J.  D.  Partridee  (captain),  W.  A. 
Pearmau  (hon.  sec),  H.  A.  Pearman,  F.  Winchcombe,  E.  Neville, 
R.  Lite,  G.  Horley,  W.  Llewhellin. 

A  pleasant  surprise  was  sprung  upon  the  hon.  secretary  of  the 
league  (Mr.  Mathews)  by  the  presentation  to  him  of  a  hand- 
some chiming  timepiece  from  the  affiliated  clubs  in  recog- 
nition of  his  untiring  efforts  in  furthering  the  interests  of 
the  League,  and  the  able  manner  in  whioh  he  had  undertaken 
the  arrangements  for  the  open-air  meeting  lust  year.  In  accepting 
the  testimonial  the  recipient  said  that  his  efforts  had  been  success- 
ful because  he  had  been  well  supported  by  all  the  members  of  the 
various  clubs. 

The    Lighting  of   Sanatoria.  —  Mr.    E.    T.    Hale, 

F.R.I. B.A.,  at  the  Royal  Sanitary  Institute,  on  Tuesday,  described 
the  buildings  he  has  designed,  and  the  arrangements  made  for  the 
King  Edward  VII  Welsh  National  Memorial  Sanatorium  at 
Pont-y-Wal.  South  Wales,  which  will  be  the  largest  in  the 
country.  The  lighting  throughout  and  the  power  for  driving  all 
machinery  will  be  by  electricity  generated  in  the  power  house. 
In  the  discussion,  Dr.  Robertson,  Medical  Officer  of  Health 
for  Birmingham,  expressed  the  opinion  that  electricity  was  the 
only  lighting  possible  in  sanatoria.  He  had  tried  other 
methods,  but  the  constant  draughts  made  them  more  or  less 
failures. 

Senghenydd  Disaster. — The  Home  Office  inquiry  was 

resumed  at  Cardiff  on  Thursday  last  week  by  Mr.  Redmayn". 
Evidence  was  given  regarding  the  use  of  electricity  at  Senghenydd, 
and  Prof.  Thornton  gave  a  demonstration  showing  how  the 
sparking  of  a  bell  could  be  suppressed  by  a  small  modification  of 
the  construction  of  the  bell. 

On  Friday,  Mr.  Robert  Nelson  gave  evidence.  He  considered 
that  there  was  not  sufficient  evidence  to  show  definitely  whether 
ignition  of  gas  could  be  produced  by  the  signalling  apparatus 
with  a  pressure  of  9  volts,  but  said  it  was  common  ground  that 
13£  volts  would  cause  ignition.  He  distrusted  all  sparks  that 
were  visible,  and  held  that  in  all  caseB  where  safety  lamps  were 
compulsory,  open  sparking  should  be  prohibited.  He  stood  alone 
as  Adviser  to  the  Home  Office  on  the  application  of  electricity  in 
mines.    The  Commissioner  sat  again  this  week. 

Foreign  Trade  in  January. — The  following  are  the 

electrical  and  machinery  figures  given  in  the  official  returns  for 

January  trade : — 

Imports.  Month  of  /«. 

Electrical  goods  and  apparatus,  exclud-        Jan.  <?e< 

ing  machinery  and  uninsulated  wire  £138,511  +     £2,319 

Machinery 599.391  —     '■ 

Exports. 

Electrical  goods  and  apparatus,  exclud- 
ing machinery   and  uninsulated  wire         253,721  —   1' 

Machinery 3,387,733  +   276,261 

The  Science  ol  Illumination.— In  the  review  on  Dr. 

Bloch's  book,  published  on  page  243  of  our  last  issue,  the  second 
equation  was  incorrectly  stated.  The  term  on  the  left-hand  should 
be  not  L-  but  lr,  referring  to  the  mean  lower  hemispherical 
candle-power. 
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Late  Lrjral. — Osb  \m  Lamp  Works  v.  G  lbeiel  Lamp  Co. 

— An  important  point  to  litigants  in  patent  actions  with  reference 
to  the  obligation  to  answer  interrogatories  same  before  Mr.  Justice 
Bve,  in  the  Chancery  Division,  on  Wednesday,  when  his  Lordship 
heard  a  procedure  in  the  action  Osram  Lamp  Works.  Ltd., 
against  the  Gabriel  Lamp  Go.  (the  Electrical  and  General 
Works,  Ltd.),  of  15,  Victoria  Stmt,  Westminster.  Mr.  Hunter 
Cray,  for  the  Osram  Lamp  Works,  Ltd..  remarked  that  in  cases 
of  this  kind  there  was  sometimes  a  diffioulty  in  finding  out 
how  the  particular  article  complained  of  was  made. 

His  Lordship:  These  cases  often  go  to  the  Court  of  Appeal, 
which  does  not  lay  down  any  particular  principle. 

Mr.  (iray  :  I  am  going  to  ask  your  Lordship  to  deal  with  this 
one  on  its  merits.  The  matter  in  question  was  a  patent  for 
making  metal-filament  lamps.  They  were  made  now  from  a  metal 
called  tungsten,  and  certain  additions  had  been  made  to  the  metal 
in  order  to  get  a  coherent  filament.  The  patent  related  to 
that.  The  filament  having  been  made,  it  was  possible,  by 
certain  tests,  more  or  less,  to  see  how  it  was  made,  for 
when  it  was  raised  to  a  very  high  temperature  certain  ingre- 
dients more  or  less  disappeared.  His  prima  facia  evidence  was 
that  these  filaments  had  been  analysed,  and  in  the  opinion  of  his 
experts  they  must  have  been  made  by  a  patented  process.  The 
evidence  was  very  definite  on  that  point.  These  filaments  were 
manufactured  abroad  and  sent  over  to  this  country,  and  the  result 
was  that  the  plaintiffs  could  not  get  inspection,  and  the  agents 
who  sold  them  here  professed  absolute  ignorance  as  to  how  they 
were  made,  and  refused  to  give  the  source.  By  getting  evidence 
from  abroad  the  plaintiffs  would  be  able  to  say  how  they  were 
made.  The  matter  came  before  Mr.  Justice  Joyce,  and  he  ordered 
the  defendants  to  answer  certain  interrogatories.  Counsel  for  the 
defendants,  however,  refused  to  give  the  name  of  the  source,  and 
defendants  said  they  had  made  inquiries  among  their  directors, 
and  they  could  not  give  the  information  as  to  the  method  of 
manufacture. 

The  first  interrogatory  which  the  plaintiffs  wanted  to  be  pro- 
perly answered  was  :  "  Were  the  lamps  or  any  of  them  manu- 
factured wholly  or  in  part  by  the  Compagnie  Generate  d'Elec- 
tricite.  of  I'aris  .'  "  That  the  defendants  objected  to.  The  next 
interrogatory  was  also  important,  and  was  :  "  Were  the  filaments 
prepared  by  mixing  tungsten  with  some  organic  binding  medium  ?" 
Defendants  replied  that  they  did  not  know. 

Mr.  Swan,  for  the  defendants,  said  his  clients  were  merely 
factors  in  this  country*. 

His  Lordship  :  I  should  think  you  would  be  only  too  anxious  to 
tell  Mr.  Gray  where  the  guilt  lies,  if  there  be  any  guilt. 

Mr.  Swan  replied  that  his  clients  took  up  their  attitude  on  a 
matter  of  principle.  The  identity  of  the  suppliers  of  the  lamps 
was  not  strictly  a  matter  relevant  to  any  question  which  was  an 
issue  in  the  action.  The  first  interrogatory  was  only  put  in  order 
to  enable  the  plaintiffs  to  get  information  which  might  be  of 
assistance  to  them  in  arriving  at  this  process.  In  order  for  that 
to  be  of  assistance  to  them,  they  must  prove  other  facts. 

Mr.  Gray  :  My  clients  eay  that  if  they  get  the  name  of  the  firm 
from  whom  the  defendants  got  these  lamps,  they  will  be  in  a 
position  to  prove  what  the  process  is.  They  may  get  to  know 
there  is  no  infringement,  and  thereby  save  the  time  of  the  Court. 

His  Lordship:  The  difficulty  I  feel  is  whether,  as  a  matter  of 
principle,  such  an  interrogatory  ought  to  be  answered,  because 
there  may  be  many  cases  in  which  it  is  only  enabling  you  to  know 
where  to  start  your  inquiries.  Is  that  the  sort  of  thing  to  be 
extracted  from  a  defendant  at  an  early  stage  of  the  action  .' 

Mr.  (iray  :  The  defendants  are  a  limited  company  trading  in  an 
unlimited  name.  My  friend  does  not  say  there  is  any  hardship  in 
telling  :  he  is  only  here  on  principle. 

His  Lordship  said  it  was  possible  the  parties  might  desire  to  take 
the  matter  to  the  Court  of  Appeal,  and  he  would  therefore  reserve 
his  judgment. 

Mm. i.AN  Chi  OIBLE  Co.,  Ltd.,  v.  Electrical  Engineering 
ami  EQUIPMENT  Co.,  Ltd. — In  the  Chancery  Division  on 
Wednesday,  February  11th,  Mr.  Justice  Eve  had  before  him  a 
motion  for  judgment  in  this  action. 

Mr.  Hunter  (iray,  for  the  plaintiffs,  said  it  was  a  motion  for 
judgment  in  default  of  appearance.  The  action  was  for  infringe- 
ment of  two  letters  patent.  The  minutes  of  the  proposed 
judgment  were  in  the  usual  form. 

His  Lordship  :  Very  well.     You  can  take  the  order. 

Institution    and    lecture    Notes.  —  Birmingham 

Wireless  ASSOCIATION. — A  meeting  was  held  on  February  lth, 
which  was  addressed  by  Mr.  II.  von  Kramer,  on  the  "Railophone 
and  the  K.K.  Detector,"  which  were  devised  for  the  automatic 
prevention  of  collisions  on  railways,  by  bringing  any  train  to  a 
standstill  which  endeavours  to  pass  a  home  signal   at  danger. 

The  essential  feature  of  the  "K.K."  detector  (which  was 
described  in  our  issue  of  October  1  lth,  1912)  is  a  steel  reed  which 
when  vibrating  freely,  has  a  frequency  of  100  per  second.  This 
reed  iB  placed  between  two  similar  magnetic  poles  which  are  acted 
upon  by  alternating  current  of  100  frequency  induced  from  the 
track  circuit.  The  normal  condition  of  the  reed  is  a  Btate  of 
vibration,  contacts  keeping  open  in  the  relay  circuit  connected 
to  the  vacuum  hooter  and  brake.  The  arrangement  for  keeping 
the  contacts  open  is  very  ingenious.  Two  non-m8gnetic  reeds  make 
contact  with  the  steel  one,  one  on  each  side,  but  being  of  a  natural 
oscillation  frequency  of  20  per  second,  only  make  contact  for  one  out 
of  every  five  oscillations  when  the  central  steel  reed  is  vibrating. 
This  intermittent  contact  bar;  the  same  effect  as  if  the  contact 
were  quite  broken.  When  a  home  signal  at  danger  is  being 
approached,  a  portion  of  the  track  circuit  is  shunted  automatically 


by  the  signal  itself,  the  reed  ceases  to  vibrate,  the  contaots  are 
closed  in  the  circuit  which  operates  the  vacuum  hooter,  and  the 
air  entering  the  hooter  passes  into  the  vacuum  brake  system. 

The  system  is  now  working  satisfactorily  on  some  German  and 
Indian  Railways,  and  is  being  installed  by  a  leading  English 
railway  company. 

Associ  vtion  of  Electkical  Station  Engineers.— A  meeting 
of  the  Manchester  iiraneh  was  held  on  February  5th.  The 
subject  of  the  ''  Weekly  Rest  Day  Bill  "  was  first  introduced,  and 
the  clauses  which  have  special  application  to  engineers  in  supply 
stations  were  read  and  discussed.  The  meeting  expressed  its 
entire  approval  of  the  aims  of  the  Bill,  and  cordially  welcomed  the 
suggestions  made  by  Lord  Henry  Cavendish  Bentinck  with  regard 
to  the  best  means  of  supporting  it.  The  secretary  was  instructed 
to  write  the  various  M.P's.  in  the  district,  soliciting  their 
support  for  the  Bill.  The  recent  events  in  London  then  came 
up  for  discussion,  and  a  letter  from  the  hon.  sec.  London 
was  read,  and  was  received  with  many  cordial  expressions  of 
approval.  A  hearty  vote  was  carried,  thanking  the  hon.  see. 
London,  for  the  thorough  and  painstaking  way  in  which  he  had 
sought  to  explain  the  situation  in  London,  and  to  clear  the  air  of 
many  unfounded  rumours  and  unreliable  statements.  The  follow- 
ing proposition  was  then  carried  without  dissent  :  "  That  this 
meeting  readily  supports  the  London  Branch  in  their  contemplated 
resolution  of  entering  into  negotiations  with  the  London  supply 
authorities,  and  is  prepared  to  co-operate  with  them  in  their  en- 
deavour to  improve  the  conditions  of  station  engineers."  Numerous 
comments  were  then  made  on  the  clauses  which  the  North  Metro- 
politan Power  Co.  are  inserting  in  one  of  their  power  supply  Bills, 
penalising  strikes  of  their  employes,  and  an  urgent  resolution  was 
passed  and  forwarded  to  the  Executive  for  their  immediate 
consideration. 

Institution  of  Electrical  Engineers. — At  the  meeting 
of  the  Manchester  Local  Section  on  Tuesday  last,  a  paper  was 
read  by  Mr.  L.  J.  Hunt,  on  "The  Cascade  Induction  Motor."  The 
discussion  was  closed. 

At  a  meeting  of  the  Yorkshire  Local  Section  at  Leeds  on 
Wednesday,  Mr.  L.  J.  Hunt  read  a  paper  on  "  The  Cascade  Induc- 
tion Motor."     The  discussion  was  closed. 

Royal  Institution  of  Great  Britain. — A  series  of  afternocn 
lectures  on  "  Heat  and  Cold,"  is  to  be  given  by  Prof.  C.  F.  Jenkin, 
M.Inst.C.E ,  on  Thursdays,  March  5th,  12th  and  19th. 

North  Staffordshire  Institute  of  Mining  ami  Mechanical 
Engineers. — At  a  meeting  last  week  at  Stoke,  Mr.  Robert  Nelson, 
H.M.  Electrical  Inspector  of  Mines,  read  a  paper  on  the  use  of 
electricity  in  mines,  specially  addressed  to  colliery  managers,  and 
being  a  continuation  of  the  paper  Mr.  Nelson  read  to  the  Institute 
in  January  last  year. 

Physical  Society  of  London.— At  the  meeting  held  on 
January  2iird,  a  paper  entitled  "Some  Characteristic  Curves  and 
Sensitiveness  Tests  of  Crystal  and  other  Detectors"  was  read  by 
Mr.  P.  R.  Coursey.  The  paper  describes  some  expeiiments  recently 
conducted  on  different  types  of  wireless  detectors,  which  were 
undertaken  with  a  view  to  finding  out  whether  any  definite  relation 
could  be  traced  between  the  sensitiveness  and  characteristic  (or 
volt-ampere)  curves  of  a  detector.  Mr.  W.  Duddell,  F.R.S  ,  exhibited 
a  water  model  of  the  musical  electric  arc. 

At  Cambridge,  on  January  30th,  Mr.  Hugo  Hirst  addressed  a 
large  audience  on  "  The  Manufacturer  and  University  Men."  He 
said  that  the  tendency  was  more  and  more  towards  big  trusts,  and 
combines,  and  syndicates,  which  were  crowding  out  the  old- 
fashioned  family  firms.  The  larger  buying  capacities  of  Govern- 
ments, municipalities,  and  public  bodies  all  over  the  world, 
required  a  method  of  doing  business  formerly  unknown,  and  men 
that  were  of  education  and  social  standing,  the  equals  of  the  higher 
type  of  civil  servants,  would  have  opportunities  to  excel.  Speaking 
of  the  national  value  c  f  industrial  business,  he  said  that  in  modern 
times  the  flag  followed  trade,  and  not  the  reverse,  as  was  the 
common  belief,  and  aEsured  his  hearers  that  imagination  and 
idealism  played  an  important  part  in  business.  If  our  industries 
were  to  hold  their  own,  we  had,  like  other  nations,  to  attract  our 
most  brilliant  minds  into  business. 

Institute  of  Marine  Engineers.— Particulars  have  been 
issued  of  the  Lloyd's  Register  Scholarships,  which  are  awarded  in 
connection  with  the  Institute,  and  can  be  obtained  from  the  Hon. 
Secretary,  58,  Romford  Road,  B. 

Mr.  R.  F.  Laurence,  of  London,  gave  a  lecture  in  the  Hull  City . 
Hall  on  Monday  evening  on  "Correct  Illumination,"  for  the  Hull 
Corporation  Electricity  Department.  The  Corporation  is  making 
great  efforts  just  now  to  popularise  the  electric  light,  and  is  com- 
municating with  all  the  best  claes  of  residents. 

Inquiries. — A  Colonial  correspondent  inquires  for  cork, 
felt,  or  other  material  suitable  for  the  foundations  of  rotary  con- 
verters, for  the  prevention  of  noise  and  vibration ;  and  for 
thermostats  suitable  for  use  with  water  heaters,  to  cut  in  »nd  out 
of  circuit  heating  elements  taking  five  or  10  amperes,  250  volts, 
direct-current.  The  thermostats  to  be  controlled  by  the  tempera- 
ture of  the  water. 

For  Sale. — The  South  Shields  Corporation  has  for 
disposal,  by  tender,  one  triple  expansion  open-type  marine  engine, 
with  surface  condenser  and  air-pump,  coupled  to  one  200- kw. 
single-phase  alternator,  with  direct-coupled  exciter,  paiticulars  of 
which  are  given  in  our  advertisement  pages. 

Fatality. — An  evening  paper  reports  that  Mr.  Charles 

Henry  Scrivens,  of  Bristol,  has  been  killed  by  coming  into  contact 
with  an  electric  wire  at  Healy  Falls,  Ontario. 
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Annual  Dinners.— On  Wednesday  last  the  Tunbridge 

Wells  eleotrioity  Mtutr  held  their  tentb  annual  dinner.  It  wan  pre- 
sided over  by  Mr.  It.  N.  Torpy  (borough  eleotrioal  engineer),  and 
proved  a  great  buoomi,  The  chairman  ol  the  Lighting  I'ommittee 
(Mr.  W(llmot)Bwitohed  on  the  first  "  half  watt"  lump  in  Tunbridge 
Wells,  Booding  the  room  witli  brilliancy.  Mr.  Torpy  bad  a  good 
report  to  give  concerning  tbo  progress  of  the  undertaking,  and 
stated  that  the  apparatus  oonneoted  during  hint-  November  and 
DflOember  was  greater  than  that  connected  during  the  whole  of  tho 
I  receding  I  2  months,  and  the  increase  in  their  maximum  load  waH 
live  times  tho  increase  of  the  previous  year.  He  gave  Home  interesting 
details  with  regard  to  the  now  "  half-watt  "  lamp,  and  tho  effect  it 
would  have  upon  lighting  stations,  adding  that  they  were  prepared 
to  face  the  situation  with  a  bold  front.  Mr.  Councillor  Brown  paid 
a  tributo  to  the  efficiency  of  the  staff,  and  welcomed  into  their 
midst  Mr.  .1.  10.  l'ownell,  who  had  recontly  come  among  them 
from  Uampstead.  A  musical  programme  followed.  The  local 
wiring  contractors  turned  up  in  Btrong  muster,  showing  that 
good  feelings  are  still  maintained  between  the  department  and 
themselves. 

Mr.  C.  D.  Taite  presided  at  the  seventh  annual  dinner  of  the 
Lancashire  Eleotric  Power  Co.  held  in  Manchester  recently,  which 
was  attended  by  about  140  persons.  Mr.  J.  W.  Barlow,  clerk  of  the 
Rainsbottom  District  Council,  in  proposing  "The  Lancashire 
Electric  Power  Co.,"  declared  that  the  company  could  do  for  the 
smaller  authorities  what  they  could  not  do  for  themselves  in  the 
direction  of  electricity  supply,  and  small  towns  were  thereby 
brought  comparatively  into  line  with  cities  and  big  towns,  and  the 
public  benefited.  His  own  Council  had  wisely  associated  itself  in 
electricity  matters  with  the  company,  and  they  were  quite  con- 
tented. He  considered  that  the  supply  of  electricity  for  industrial 
purposes  was  eminently  conducive  to  the  prosperity  of  a  district, 
wherever  used,  and  the  company  had  been,  and  was  destined  still 
more  to  be,  a  most  important  factor  in  the  prosperity  of  districts 
through  which  its  mains  were  carried.  The  company  had 
weathered  the  storms,  prejudices  had  been  overcome,  and  he  hoped 
the  future  would  be  full  of  prosperity.  Dr.  Parshall,  who 
responded,  said  the  board  of  directors  now  felt  that  the  enormous 
expenditure  to  which  they  had  gone,  amounting  to  some  £(100,000, 
was  about  to  be  justified  by  results.  The  toast  of  "The  Guests" 
was  proposed  by  Mr.  H.  C.  Levis,  a  director  of  the  company  ;  and 
Mr.  Fred.  Howarth,  of  Farnworth,  responded.  Other  toasts  were 
honoured,  and  an  excellent  programme  of  music  was  submitted. 

The    B.E.4.M.A.    Conditions.— The  following   letter 

came  to  hand  after  our  "  Correspondence  "  columns  were  closed  : — 

"  With  reference  to  the  correspondence  in  your  paper  re  the  above, 
I  think  it  is  only  fair  to  the  B.E.A.M.A.  to  draw  attention  to  the 
fact  that  the  municipalities  have  brought  the  trouble  on  themselves. 

"  Before  these  conditions  were  framed  by  the  manufacturers,  some 
of  the  specifications  and  general  conditions  issued  by  Corporation 
engineers,  in  collaboration  with  the  Corporation  legal  advisers, 
were  bo  one-sided,  that  when  trouble  arose  there  was  only  one 
thing  for  the  manufacturers  to  do,  and  that  was — pay  up  and  look 
as  pleasant  as  possible.  There  was,  however,  such  competi- 
tion for  municipal  work,  that  little  difficulty  was  experienced 
in  getting  manufacturers  to  sign  the  contracts,  and  if  they 
raised  any  feeble  protests  about  the  almightiness  of  the 
engineer,  it  was  parried  by  their  being  told  that  the  clauses 
were  for  the  most  part  merely  formal,  and  that  all  they  had  to  do 
was  to  carry  out  the  work  and  receive  payment.  In  some  cases 
where  the  engineer  had  a  broad  and  reasonable  idea  of  his  little 
place  in  the  scheme  of  creation,  this  arrangement  worked  well, 
and  it  certainly  had  a  tendency  to  make  the  contractor  equally 
reasonable  if  he  were  not  inclined  to  be  so.  Unfortunately,  how- 
ever, there  is  always  with  us  the  man  who  will  have  his  '  pound 
of  flesh  ' — hence  the  trouble.  I  think,  however,  that  the  boot  is 
now  on  the  other  foot  with  a  vengeance  ;  at  the  same  time,  as  one 
who  has  recently  made  a  contract,  I  should  advise  any  engineer, 
before  he  places  a  contract  abroad,  to  use  every  effort  to  get 
modifications  of  the  unreasonable  clauses.  I  have  found  that  this 
can  be  done,  and  with  the  exception  of  the  terms  of  payment,  the 
result  appears  to  me  to  be  satisfactory  to  both  sides. 

"  A.  Dimmack. 

"  Corporation  Electricity  Works, 

"Swindon,  February  10th,  1914." 

We  understand  that,  while  the  Association  has  not  taken  official 
action  in  the  matter,  its  members  are  at  liberty  to  reduce  the 
margin  of  10  per  cent,  on  steam  consumption  guarantees  for 
turbines  to  2!  per  cent.  The  stipulation  was  that  the  plant  should 
not  be  actually  rejected  in  toto,  unless  the  consumption  exceeded 
the  guaranteed  rate  by  10  per  cent.  ;  but  a  penalty  would  be 
incurred  in  proportion  to  the  excess  percentage  within  that  limit. 
As  the  large  number  of  measurements  necessary  to  the  determina- 
tion of  the  steam  consumption  could  not  be  relied  upon  in  the 
aggregate  to  an  accuracy  within  2\  per  cent.,  it  was  felt  that  a 
stringent  guarantee  could  not  be  given. 

Neepsend   Power  Station,    Sheffield. — On    Monday 

last  the  Lord  Mayor  of  Sheffield  and  members  of  the  City  Council 
paid  a  visit  of  inspection  to  the  Neepsend  power  station.  The 
visit  marked  the  bringing  into  service  of  three  additional  boilers, 
and  another  10,500  h.p.  turbo -alternator.  The  opportunity  was 
taken  of  inviting  representatives  of  the  various  industries  in  the 
city,  and  a  company  of  about  300  was  present  when  the  Lord 
Mayor  opened  the  stop  valve  and  set  tbe  machinery  in  motion. 

The  machinery  in  the  engine  house  being  in  full  use  precluded 
formal  speeches,  but  Mr.  Alderman  C.  F.  Bennett,  chairman  of  the 


EAeotrio  Supply  Committee,  explained  to  the  Praai  and  oHhtm  that 

Ml  Committee  denred    I  I  .rd    Mayor  and    QUI 

of  the  city  Oounoil  and  the  representative!  of  the  manufaof 
and  trading  industries  of  the  city  to  view  th<  power  boa 
the   occasion    of   the   starting  Dp    of    the   latest   addifclOBl    to  the 

plant. 

The    lilectric    Supply    Committee,   he    HUid,    believed     that  elec- 
tricity waH  not  only  the   Light   but  alHO  n  'he   future, 
and  they   fully  recognised  the  responsibility    which  rested 
them  in  connection  with  this  great  municipal  undertaking.    They 
believed  that  this  power  station  mwoneoi  the  heel  equipped 
efficient,  and   finest   power   stations  in   tbe   United    Kingdom.     Its 
present  capacity  was  28,000  kw.,  and    before  the  end   ol    th 
they  expected  it  would  be  increased  to  36,000  K  w.  by  the  addition  of 
another  turbo-alternator  similar  to,  but  still   larger  than,  the  one 
started  by  the  Lord  Mayor. 

The  capital  expenditure  of  the  whole  undertaking  was 
£1,130,688,  and  the  cost  of  the  station  was  over  £200,000;  when 
he  told  them  that  the  .station  was  designed,  erected,  and  all  the 
plant  installed  by  their  general  manager,  Mr.  I'edden,  without  the 
slightest  assistance  from  any  consulting  expert,  he  thought  they 
would  agree  that  they  had  a  most  efficient,  capable,  and  satis- 
factory engineer  and  general  manager  at  the  head  of  their  staff. 

It  was  difficult  to  realise  that  in  1903,  only  10  years  ago,  their 
total  units  sold  were  under  three  millions,  while  for  last  year 
they  were  nearly  22  millions,  an  increase  of  over  70O  per  cent. 
From  this  they  might  realise  the  progress  which  electricity  was 
making.  The  demand  was  rapidly  increasing,  and  this  year  they 
anticipated  a  rise  to  27  millions. 

After  the  ceremony  the  guests  were  conducted  in  small  parties 
round  the  works,  and  much  interest  was  shown  in  the  general 
arrangements,  and  particularly  in  the  labour-saving  methods 
adopted  with  regard  to  the  handling,  or,  rather,  non-handling,  of 
the  coal.  On  returning  to  the  engine  room  the  guests  partook  of 
afternoon  tea. 

The  additions  to  the  power  house  comprise  a  new  bay  to  accom- 
modate six  boilers,  of  which  three  are  installed  and  in  use,  and  an 
extension  of  the  engine  house  to  accommodate  two  additional 
turbo-alternators,  one  of  which  is  now  running,  and  the  other  is  on 
order  for  next  winter's  load.  Further  excavations  are  in  progress 
to  prepare  for  an  extension  which  will  provide  accommodation  for 
an  additional  30,000  or  40,000  h.p.  of  plant. 

The  number  of  workmen  engaged  on  the  site,  the  locomotives, 
cranes,  aerial  transporters,  and  other  machinery  present  a  Bcene  of 
great  activity,  and  suggest  that  electricity  is  making  rapid 
headway  in  Sheffield,  in  spite  of  the  severe  competition  with  gas, 
to  which  reference  has  so  often  been  made. 

Time    Signals    hy    Wireless    Telegraphy.— In  our 

issue  of  November  7th  last,  we  published  correspondence  which 
had  taken  place  between  Mr.  F.  Hope-Jones,  chairman  of  the 
Wireless  Society  of  London,  and  managing  director  of  the 
Synchronome  Co.,  Ltd.,  and  the  Secretary  of  tbe  Post  Office, 
regarding  the  proposal  of  the  Postmaster- General  to  levy  a  tax 
upon  the  users  of  wireless  receiving  sets,  such  as  the  "  Horophone," 
for  the  reception  of  the  international  time  signals  issued  from  the 
Eiffel  Tower  and  Norddeich.  Such  apparatus  could  not  be  used  for 
transmitting  signals,  but  only  for  reception,  and  Mr.  Hope-Jones 
pointed  out  that  not  only  would  the  tax  be  unjust,  seeing  that  the 
British  Government  had  taken  no  part  in  the  propagation  of  the 
time  signals,  but  also  in  restraint  of  trade,  as  it  would  prevent 
watch  and  clockmakers  from  using  the  time  signals  for  the 
purposes  of  their  business,  and,  moreover,  it  would  be  impossible  to 
enforce  the  tax,  as  the  persons  liable  to  pay  it  could  not  be 
identified.  Mr.  Hope-Jones  has  now  received  the  following  letter, 
in  which  the  abandonment  of  the  proposal  is  announced. 
It  is  understood  that  this  result  is  largely  due  to  the  organised 
protest  of  the  National  Association  of  Goldsmiths,  the  British 
Horological  Institute,  and  the  British  Science  Guild,  and  the 
publicity  given  to  the  subject  in  the  electrical  and  horological 
Press  : — 

"Wireless  Time  Signals. 

"With  further  reference  to  your  letter  of  December  16th  la6t  and 
previous  correspondence  on  the  subject  of  the  issue  of  licences  for 
the  reception  of  time  signals  by  wireless  telegraphy,  I  am  directed 
by  the  Postmaster-General  to  express  his  regret  that  it  has  not 
been  possible  to  send  you  a  definite  reply  at  an  earlier  date,  and  to 
inform  you  that,  in  view  of  the  representations  made  by  you  and 
others,  he  has  decided  not  to  require  payment  of  an  annual  royalty 
for  licences  issued  in  respect  of  apparatus  intended  for  this  pur- 
pose. The  fee  of  £1  Is.,  which  is  charged  to  cover  the  office 
expenses  connected  with  the  issue  of  the  licence  and  the  inspec 
tion  of  the  installation,  will,  however,  still  be  payable  by 
applicants  for  such  licences. 

"  I  am,  Sir, 

"  Your  obedient  servant, 
"(Signed)         E.  C&ABB. 
"  On  behalf  of  the  Secretary  of  the  P.O. 
"  F.  Hope-Jones,  Esq.,  M.I.E.E., 

"32  and  34,  Clerkenwell  Road,  E.C." 

Appointments    Vaeant.— Mains    superintendent     for 

Hammersmith  electricity  department  (£150)  j  district  repre- 
sentative for  Woolwich  Corporation  electricity  department  (£130)  ; 
station  superintendent  for  Worksop  U.D.C.  (£80) ;  borough 
electrical  engineer  (£1,000)  for  Salford.  Particulars  are  given  in 
our  advertisement  pages. 
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Provisional  Orders  Revoked. — In  the  London  Gazelle 

for  February  6th  notices  of  revocation  of  the  following1  prov. 
orders  by  the  Board  of  Trade  were  published  : — 

Leadgate,  1902,  Ordr r. 
Stanley  (Durham),  1909.  Order. 
South  Bank  in  Normanby,  1902,  Order. 
Eston,  1902,  Order. 
Redcar,  1900,  Order. 

\ n mini   Social. — Messrs.  Gent  &  Co.'s  employes  held 

their  fourth  annual  social  and  dance  last  Friday  evening  at  the 
Queen's  Hall,  Leicester.  Over  250  of  the  employes  and  their  friends 
were  present.  The  first  part  of  the  programme  consisted  of  a 
concert,  the  artistes  being  drawn  entirely  from  Faraday  Works. 
After  an  interval  for  refreshments,  a  select  dance  programme  was 
commenced,  which  lasted  until  a  late  hour. 

I  ii ions   \irainst  Amalgamation. — The  Daily 

states  that,  on  the  proposal  to  amalgamate  all  the  Unions  of  engine- 
men,  crane  workers,  electrical  workers,  and  kindred  trades  in  one 
national  federation,  the  Executive  Council  of  the  Northumberland 
Colliery  Enginemen  and  Firemen  has  decided  adversely. 


OUR    PERSONAL    COLUMN. 

Ihe  Editors  invite  electrical  engineer*,  whether  connected  with  the. 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— The  Bristol  City  Council, 

on  Tuesday,  had  under  consideration  the  salaries  of  several  mem- 
bers of  the  Electrical  Committee's  staff.  The  matter,  with  appli- 
cations from  numerous  other  city  officials,  had  been  relegated  to  a 
Special  Committee,  which  recommended  the  following  increases  : — 
Mb.  Faraday  Pkoctob,  engineer  and  manager ;  entered  the 
service  of  the  Corporation  in  1893  ;  commencing  salary,  £260  ; 
present  salary,  £800,  reached  in  1902  ;  recommended  an  increase 
to  £900,  by  two  instalments  of  £.")0  each.  Mb.  F  W.  Prosseb, 
sales  manager  and  secretary  ;  entered  the  service  in  1  $93,  at  £  170  ; 
present  salary,  £300  ;  proposed  increase  to  £350,  by  two  incre- 
ments of  £25.  Mb.  R.  Parker,  station  foreman,  entered  service 
in  1893,  at  £130;  present  salary,  £156,  to  be  increased  to  £169. 
Mr.  J.Daggan,  outside  foreman,  entered  service  in  1894,  at  £130  ; 
present  salary,  £156,  to  be  increased  to  £169.  Aid.  Pearson, 
chairman  of  the  Electrical  Committee,  spoke  of  the  growth  of  the 
undertaking  and  the  valuable  work  of  Mr.  Faraday  Proctor.  The 
report  met  with  very  little  opposition,  and  all  its  recommendations 
were  carried. 

The  Dewsbury  B.C.  at  its  last  meeting  approved  a  recommenda- 
tion that  the  salary  of  the  borough  electrical  engineer  (Mb.  R.  H. 
Campion)  be  increased  from  £375  to  £400  per  annum. 

Mb.  F.  G.  Jones,  who  has  held  the  appointment  of  engineer-in- 
charge  under  the  Plymouth  Corporation  electricity  department 
for  the  past  12i  years,  eight  years  as  senior  engineer-in-charge, 
has  lately  been  promoted  to  the  position  of  mains  superintendent 
at  Plymouth. 

Mb.  E.  G.  Bakeb,  mains  assistant  to  the  Motherwell  Corpora- 
tion, has  been  appointed  assistant  distribution  engineer  to  the 
Morecambe  Corporation. 

In  accordance  with  the  notice  given,  the  Sheffield  City  Council 
is  being  recommended  to  increase  the  salary  of  Mr.  H.  E.Yebbuby, 
the  chief  electrical  engineer  of  the  tramways  department,  from 
£500  to  £550  per  annum  as  from  July  22nd  last,  with  further 
increases  of  £25  per  annum  to  a  maximum  of  £600,  after  approved 
service  ;  also  the  salary  of  Mb.  S.  E.  Fedden,  the  general  manager 
of  the  electricity  works,  from  £800  to  £900  per  annum,  and  sub- 
sequently by  annual  increments  of  £25,  to  a  maximum  of  £1,000. 
The  Electric  Supply  Committee  proposes  to  promote  Mb.  A.  W. 
Bush  to  be  first  assistant  in  the  publicity  department,  at  an  in- 
creased salary,  and  has  appointed  Mb.  W.  J.  R.  Fox  to  the  post  of 

canvasser,  rendered  vacant  by  the  resignation  of  Mr.  H.  E.  Betts, 
at   a  salary   of  £91   per  annum.     The  Committee  states  that  this 

rearrangement  will  result  in  the  saving  of  £16  a  year. 

We  learn  from  South  Africa  that  Mb.  R.  TUBMBDLL  Mawdeslky, 

who  was  recently  assistant  engineer  at  the  Borough  of  Southwark 

electricity  works,  has  been  appointed  assistant  at  the  Johannesburg 

municipal  power  station  at  £12  per  week. 
The  Worksop  TJ.D.C.  has  increased  the  salary  of  Mr.  H.  A.  BEST, 

assistant  engineer  at  the  electricity  works,  from  £120  to  £130  per 

annum. 

The  Dover  T.C.  has  appointed  Mb.  II.  J.  Teniold  as  junior 

charge  engineer  at  the  electricity  works  at  £7S  per  annum. 

The  Hackney  B.C.  is  being  recommended  to  grant  the  following 

increases  to  its  employes  in  the  electricity  department  : — Mr.  E. 

M  vim  v.-,  testing  engineer,  from   £130  to  £140  per   annum,  and 

subsequently  by    annual   increments   of    £10  to    4180;    Mr.    E. 

WILKINSON,   generating   engineer,   from     £117    to    £127    [0»,   pel 

annum,  rising  by  annual  increments  of   £7   10s.  to  £150  ;  Mr.  W. 

Barha.m,  electrical  draughtsman,  £180  to  £187  10s.,  and  by  annual 

increments  of  £7  10*.  to  £210;  Mr.  J.  Brooks,  storekeeper,  from 

£111  to  £117  10b.  to  the  maximum  of  £120  on  April  1st,  1916. 
On  relinquishing  the  appointment  of  manager  of  the  Sheerness 

Electric  Power  and  Traction  Co.,  Mr.  C.  W.  Dubnkord  has  been 

presented   with   a  case  of  silver  tea-knives  and  a  fountain  pen  by 

the  staff. 


Stockport  Town  Council  on  Wednesday  last  week  increased  the 
salary  of  the  electrical  engineer  from  £500  to  £600  per  annum. 

Mr.  H.  Gregg,  mains  and  distributfon  engineer  to  theWokirg 
Electric  Supply  Co.,  Ltd.,  has  resigned  his  position,  after  13  years' 
service,  on  the  staff  of  the  company. 

Tramway  Officials.  —  Oldham  T.C.   has  decided  to 

increase  the  salary  of  the  general  manager  of  the  tramways  by 
£50  per  annum. 

Out  of  120  applicants  for  the  post  of  traffic  superintendent  of 
the  Ayr  Corporation  tramways,  Mr.  J.  Brown,  traffic  inspector  of 
the  Doncaster  tramways  department,  has  been  appointed. 

General.  —  Mr.    John    Key,    for    13    years    works 

manager  to  Richardsons,  Westgarth  &  Co.,  Ltd.,  of  Middlesbrough, 
who  is  leaving  to  take  up  a  similar  position  at  Kirkcaldy,  was,  on 
February  6th,  presented  by  the  staff  and  employes  with  an 
inscribed  gold  watch,  with  an  ornamented  gold  pendant  for 
Mrs.  Key. 

At  the  annual  meeting  of  Nelson  Tradesmen's  Association  last 
week,  Mb.  B.  Schaisatt,  electrical  engineer,  was  re-elected  to  the 
position  of  President. 

Mb.  R.  E,  Mitchell,  Canadian  manager  for  the  llarland 
Engineering  Co.,  Deansgate,  Manchester,  announces  that  after  the 
1  Ith  inst.  he  takes  up  the  position  as  Scottish  sales  engineer,  for 
the  Electrical  Apparatus  Co.,  of  London,  residing  at  Glasgow. 

Friends  of  Mb.  S.  W.  Tdckeb  will  be  pleased  to  hear  that  he  has 
now  resumed  his  duties  as  head  of  the  order  department  of  Messrs. 
Baxter  &  Caunter,  Ltd.,  after  a  severe  illness. 

At  Brompton  Parish  Church  on  February  1th,  the  marriage 
took  place  of  Mr.  Hugh  Shaeman,  formerly  assistant  engineer  to 
the  Chelmsford  E.L.  Corporation,  .Ltd.,  and  now  of  Canada,  and 
Miss  F.  M.  Smith,  of  Chelmsford. 

Mr.  Frank  Ashton,  foreman  to  Messrs.  Crompton  &  Co.,  Ltd., 
at  the  Arc  Works,  Chelmsford,  who  is  retiring  after  30  years' 
service,  has  been  presented  by  the  apprentices  and  workmen  with  an 
easy  chair. 

Mb.  Hugh  L.  Cooper  announces  that  he  has  completed  the 
water-power  development  of  ihe  Mississippi  River  Power  Co.  at 
Keokuk,  Iowa,  and  that  he  will  practice  in  general  hydraulic 
engineering  at  101,  Park  Avenue,  New  York  City. 

Mb.  J.  Elstone,  who  has  left  the  Trafford  Park  works  of  the 
British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.,  has 
been  presented  by  his  late  colleagues  with  a  clock  and  pair  of 
bronzes. 

Obitaaiy. — Mr.  W.  E.  Cawte. — The  death  took  place 
on  February  4th  of  Mr.  Walter  E.  Cawte,  formerly  in  business 
at  Taunton  as  an  electrical  engineer  and  contractor.  He  served 
his  apprenticeship  at  the  Taunton  E.L.  Works,  and  was  43  years 
of  age. 

We  regret  to  record  the  death  of  Lady  Bbight,  widow  of  the 
late  Sir  Charles  Tilston  Bright,  of  submarine  cable  fame.  It  is 
stated  that  the  deceased  lady  was  on  board  with  her  husband  with 
the  expedition  which  laid  the  first  successful  cable  to  Ireland,  and 
that  this  is  the  only  occasion  on  which  a  lady  has  been  aboard 
during  actual  cable-laying  operations.  To  Mr.  Charles  Bright,  so 
well  known  to  our  readers,  and  to  the  other  memberB  of  the 
family,  we  offer  our  sincere  sympathy. 


CITY    NOTES. 


City  and  South  London  Railway  Co. 

The  directors  report  that  the  gross  receipts  of  the  railway,  &c. 
during  the  year  were  £147,470,  and  the  expenditure  was  £91,607 
=  £65,864,  plus  miscellaneous  receipts  (net)  from  rents,  &c , 
£8,201,  making  the  total  net  income  £64,065.  The  balance 
brought  forward  was  £2,588  and  there  had  to  be  deducted 
interest,  rentals  aud  other  fixed  charges  amounting  to  £28,951, 
leaving  £37,702.  Dividend  on  preference  stocks  require  £  12.500, 
lees  chargeable  to  capital  under  provisions  of  Act  of  1913,  £7,386. 
There  is  thus  £2,588  balance  available  for  dividend  on  consolidated 
ordinary  stock.  The  interim  dividend  at  the  rate  of  5s.  per  cent, 
per  annum  which  was  paid  on  the  consolidated  ordinary  stock  for 
the  first  half  of  the  year  ended  December  31st,  1913,  absorbed  £1,850, 
leaving  £738  to  be  carried  forward.  The  dividends  paid  on  the 
consolidated  ordinary  stock  for  the  year  1912  were  at  the  „rate 
of  17s.  6d.  per  cent,  with  a  balance  of  £2,688  carried  forward, 
after  setting  aside  £3,000  for  renewals.  The  capita)  expenditure 
during  the  year  amounted  to  £7,758.  The  following  Bills  will  be 
submitted  for  the  consideration  of  the  proprietors  at  a  special 
general  meeting  to  be  held  immediately  after  the  ordinary  meeting 
on  Wednesday  next,  viz.  : — 

A  Bill  to  empower  the  Central  London  Railway  Co.  to  enlarge  a  portion  ol 
their  railway  tunntlB  ;  to  construct  new  subways  and  works ;  and  lor  other 
purposes. 

A  Bill  to  empower  the  London  Eleotric  Railway  Co.  to  cODttiuct  new 
.subways ;  and  for  other  purposes. 

In  accordance  with  the  powers  conferred  od  the  company  by  the 
City  and  South  London  Railway  Act  of  1913,  the  balance  of  the 
year's  dividend  on  the  5  per  cent,  preference  stock  issued  in  1903 
will  be  charged  to  capital.  The  directors  regret  to  report  the 
death  of  Mr.  W.  F.  Knight,  who  was  secretary  of  the  company 
from  1891  to   1912. 
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Metropolitan  Railway  Co. 


Xhb  report  ol  the  dire  toi  i  for  the  yeai  i  ndi  d  I  U  I 

r'l  |       mi  i  coverina  the    rhote  i I    and  ii   uon- 

i  qUi  tice  oi    ii,,    ,ni  tption  ol   the  n<  -    foi  m  ol    V©  ounl     the 

ii  n. ii  pari  .-in  ol   figure  i  cannol    be  given. 

'l'l„.  follow  m;'  i .  ,i    mumai  i  "i  the  >•  km  pi    I  expen  liture 

mi  Bevenne   \a  ounl 

Th€  gro  a  receipts  of  railway,  etc.,  were  4914,807,  and  th< 
expenditure  wan  t'f/22,910  t'391,897.  Miscellaneou  receipts 
i  n,  ,}  from  i.  in   ,  interest,  i  tc  ,  amount)  'I  to  6176,4  II,  making 

the  total  in- :ome   6587,838,  plua   69,406  broughl   forward 

Deducting  interest,  rentals,  and  other  fixed  charges,  and  appro- 
priating to  renewals  6252,560  and  to  dividends  on  Preference 

s  6211,482,  there  remains  a  balance  available  for  dividend 
on  ordinary  stuck,  of  £113,293.  The  interim  dividend 
,,t,  fche  rate  of  61  LOs.  per  cent,  per  annum,  winch  wan 
paid  "ii  the  Ordinary  stock  for  the  half-year  ended 
June  30th,  L913,  absorbed  648,463,  leaving  a  balance  of 
664,829,  winch  will  admit  of  the  paymenl  of  a  dividend  at 
the  rate  of  61  5s.  poi  ceni  per  annum  I'm- the  half-year  ended 
December  31st,  L913,  making  L'l  L2s.  6d.  percent,  for  the  year, 
and  leaving  a  balance  of  £8,258  to  be  carried  forward.  The 
dividends  paid  on  the  Ordinary  stock  for  the  year  1912  were 

-.  6d.  per  cent.,  with  abalanceof  69,496  carried  forward. 
id,  Electrical  Depreciation  Fund  now  stands  at  665,821,  and 
it,  is  not  considered  necessary  to  make  any  further  addition  to 
that  fund  al  the  present  time.  A  General  Renewals  Fund 
has,  however,  been  created,  and  612,500  has  been  transferred 
to  it     The  dividend  on  the  surplus  land  stuck  is  at  the  same 

as  for   1912,  namely,  £2   15s.  per  cent,  per  annum.     The 

pi  H  e  of  coal  and  other  materials  during  the  year,  coup-led 
with  the  enhanced  rates  of  wages  paid  to  the  staff,  have  had 
the  effect  of  seriously  increasing  the  expenses,  hut  as  the  result 

onomies  in  working  and  the  opening  up  of  new  sources  of 
revenue  the  Mime  dividend  as  in  the  previous  year  is  recom- 
mended. The  competition  of  motor  omnibus  services  continued 
to  have  an  adverse  effect  upon  the  short-distance  passenger 
traffic  throughout  the  year,  but  there  are  indications  that  this 
competition  is  becoming  less  severe.    Outside  the  competitive 

traffic  continues  to  develop,  and  the  additional  facilities 

lealing  with  it  which  will  be  afforded  by  the  widening  of 
the  line  between  Finchley  Road  and  W<  mbley  Park  will  assist 
materially  in  this  direction.  The  season  ticket  business  main- 
tains the  steady  progress  which  it  has  shown  for  some  years; 
past,  and  the  receipts  from  goods  and  mineral  traffic  also  show 
a  satisfactory  advance.  The  policy  of  developing  the  com- 
pany's surplus  lands  and  properties  and  of  utilising  open  spaces 
over  the  line  has  been  continued,  with  the,  result  that  the  rents 
again  show  the  substantial  increase  for  the,  year  of  £4,500. 
Compared  with  the  year  1907,  the  rents  have,  increased  bv  the 
annual  sum  of  £20,000.  The  Great  Northern  and  City  Railway 
was  formally  vested  in  the  company's  undertaking  on  July  1st 
last,  and  the  receipts  and  expenses  of  that  line  from  the,  date 
named  are  included  in  the  figures  now  presented.  The  installa- 
tion of  special  grates  for  the  boilers  in  the,  generating  station 
at  Neasden  has  enabled  the  company  to  make  use  of  less 
expensive  descriptions  of  coal,  and  considerable  economy  has 
resulted  therefrom.  In  order  that  the  current  for  working  the 
G.N.  and  City  line  may  be  obtained  on  the  most  economical 

.  provision  is  being  made  for  its  supply  from  the  Neasden 
generating  station.  Contracts  have  been  placed  and  the  works 
are  m  progress.  They  include  the  erection  of  a  sub-station 
with  the  necessary  equipment  at  Drayton  Park,  the  installa- 
tion of  additional  switchgear  at  the  Moorgate  Street  sub- 
station, and  the  requisite  connecting  cables. 

I  he  East  London  Railway  was  opent-d  for  Electrical  Passenger  Train 
working  on  31st  March  last,  and  a  steady  improvement  in  the  earnings  of 
that  Railway  is  being  shown.  In  accordance  with  an  arrangement  entire,! 
into  with  the  Lessee  Companies  of  the  East  London  Line  the  Train  Service  is 
being  provided  and  worked  bv  this  Company.  A  new  Station  was  opened 
on  the  Uxbridge  Branch  at  West  Harrow  '  for  Passenger  Traffic  on  17th 
mber  last.  It  has  already  proved  to  be  a  great  convenience  to  the 
s  public  and  will  be  an  important  factor  in  the  development  of  building  opera- 
tions   in    the   district. 

The  Directors  have  been  considering  for  some  time  past  what  course  should 
he  taken  to  improve  the  earning  capacity  of  the  Hammersmith  and  City 
Railway — which  is  the  joint  property  of  the  Metropolitan  and  Great  Western 
Companies — and  to  develop  the  traffic  upon  it.  As  a  step  in  this  direction,  an 
agreement  has  been  entered  into  with  the  Great  Western  Company,  under 
which  the  Line  will  in  future  be  more  directly  under  the  management  of  this 
Company,  and  a  number  of  improvements,  including  the  construction  of  new 
Stalions  at  Goldhawk  Road  and  Uxbridge  Road  respectively,  are  provided  for. 
There  is  every  reason  to  believe  that  these  measures  will  result  in  an  appreciable 
Increase  of  traffic. 

Arrangements  are  being  made  with  the  L.  and  S.W.R.  Co.  for  the  running 
of  a  through  electrical  service  of  this  Company's  trains  between  the  Citv  and 
Richmond  vid  the  Hammersmith  Line.  The '  widening  of  the  Line  between 
Finchley  Road  and  Wembley  Park  and  the  reconstruction  of  the  Stations  at 
Finchley  Road  and  Neasden' have  advanced  rapidly  during  the  year.  Sections 
of  the  widened  Lines  have  been  completed  and  brought  into  use,  affording 
greatly  improved    facilities   in   the  working  of  the  Train    Service. 

The  erection  of  the  General  Offices  at  Baker  Street  has  been  completed 
during  the  year,  and  the  various  departments  which  have  hitherto  been  locale! 
at  different  parts  of  the  line  have  been  transferred   i<>  them. 

The  re-construction  of  Praed  Street  Station,  Paddington,  is  nearly  completed, 
and  arrangements  have  already  been  made  for  the  occupation  of  the  new 
shoos   and    tea-room    at   satisfactory   rentals. 

■  mgements  with  the  Strand  Hotel  Co.,  Ltd.,  for  the  building  by  this 
Company  of  an  hotel  on  the  site  created  over  and  adjoining  the  new  Station 
at  Baker  Street  have  necessitated  the  purchase  of  some  further  properties. 
These  have  now  been  acquired,  and  a  contract  for  the  execution  of  the  work 
will    shortly   be  entered   into. 

In  order  to  afford  increased  facilities  for  throueh  communication  between 
i  ompany's  Railway  and  the  Baker  Street  and  Waterloo  Railway  at  Raker 
Street,  an  agreement  has  been  entered  into  with  the  London  Electric  Railway 
Co.  for  the  installation  at  joint  expense  of  Escalators  at  that  Station.  A 
contract  for  carrying  out  the  works  has  been  let,  and  the  necessary  excavations 
are    being    proceeded    with. 


,  ii,, i,   . 


A    resolution     nil    b 

1  hi    Bill   proinoi  d   I  n  of 

Pal  haul.   Ill     I'll     I  I: 

I  .:  .  i  i  I 

i 

Street  to  Lothbui 

of  the  G.N.  and  akii 

Northern  Co.  approach  d  th  tiu  ir 

becoming  pari  aers  in  the  line,  and  th<  tv 

re  nit-  d   m  an  agn  ement  foi    tl 
■■■  bich  id-  i"  ■  n  nd  of  which 

mam  objects  :  — 
nil  he  G.N.  *  '"■  al  ihi  ii  01  <•  1  ipi  mi   la 

Ii Railway    in    thl  i'.rk, 

«  ill   enable   their   m  lin    line     i 
the   t  ity,    ind  h    the  original   obji  ct   •■!   the   i 

(8)   I  he  <■  \.  Co.   i"  I' ni  hall 

11  m   a    junction    wit*    thi 
the    extension   <>f    Ihc    line    f r . .r n    its   pti  senl    tern 
ind   the  Bank. 
(3)   \    ,,,!,,!    1  ommitti  -    ol   the    Mi  tropolitan   and   1 1 

lease  ol  the  G.N.  and  I  it]   I I   a  n  nl  i  qual  I  ■  Ihi         idei 

,,f   the   Metropolitan   Co.    issued   as   the   pui  ol   'he 

G.N    and  City  Co. 
ill   Ml  profil 


Paisley  District  Tramways  Co. 

The  directors'  report  for  the  year  ended  December  31st,  1913,  shows 
that  the  revenue  was  £62,876,  and  the  expenses  were  £41,476, 
leaving  £21,400,  less  general  interest  £669,  interest  on  debentures, 
including  interest  on  debentures  redeemed  carried  to  sinking  fund 
£3,200,  debenture  sinking  fund  £1,500.  Including  the  balance 
brought  forward  (£2,444)  there  remains  £18,485.  Outofthis  £4,500 
has  been  placed  to  general  reserve  account,  5  per  cent,  dividend  on  the 
preference  shares  absorbs  £ 7,500,  preference  share  sinking  fund 
£2,000  ;  and  £1,620  was  paid  in  ordinary  interim  dividend  for  the 
June  half-year.  £2,865  is  to  be  carried  forward.  The  traffic 
receipts  show  an  increase  of  £4,1 29,  and  the  expenses  an  increase 
of  £5,807,  as  compared  with  the  receipts  and  expenses  for  the  year 
1912.  The  increase  in  expenses,  although  partly  due  to  running  an 
additional  service  of  cars  and  increase  in  local  rates,  was  mainly 
owing  to  increased  cost  for  the  maintenance  of  the  track  and  road- 
way. This  is  largely  due  to  damage  caused  by  the  increasing  heavy 
traffic  of  motor  lorries  and  other  heavy  traffic.  The  matter  is 
engaging  the  very  serious  attention  of  the  directors,  but  they  regret 
to  say  that  during  the  current  year  they  do  not  anticipate  any 
relief  in  this  respect.  A  dividend  on  the  ordinary  shares  was  paid 
for  the  first  six  months  of  the  year  at  the  rate  of  2  per  cent.,  but 
owing  to  this  heavy  expenditure  they  think  it  advisable  not  to  pay 
any  further  amount  this  year  but  to  increase  the  carry  forward. 

Miles  Passengers  Traffic  Average         Car-  No.  of 

Year  ending—     open,  oarriod.  receipts.  fare.  mileage,  cars. 

Dec,  1911     ..         1798  12,496,105  £54,857  105d.  1,167  523  56 

Deo.,  1912     ..         17  98  13,459,of>2  £58,329  104d.  1264,323  60 

Deo.,  1913     ..         18  25  14,403,489  £62,459  l^l.  1.349,462  60 


Bristol  Tramways  and  Carriage  Co.,  Ltd. 

The  directors'  report  for  the  year  ending  Deoember  31st,  1913, 
states  that  the  gross  receipts  were  £423,816,  and  the  working  and 
general  expenses  and  renewals  £343,583,  leaving  a  net  revenue  of 
£80.234.  From  the  net  revenue  amounts  have  already  been  dis- 
tributed for  debenture  and  other  interest,  4  per  cent,  preference 
dividend,  and  4  per  cent,  interim  dividend  on  the  ordinary  shares 
for  the  June  half-year,  and  it  is  proposed  to  appropriate  the  balance 
as  follows  : — Final  dividend  for  half-year  at  the  rate  of  5  per  cent, 
per  annum  (subject  to  income-tax),  £11,771  ;  addition  to  reserve 
fund  for  contingencies  and  renewals,  £8.361.  The  interest  on  in- 
vestments has  been,  as  usual,  carried  direct  to  the  credit  of  the 
reserve  fund,  and  after  deducting  discount  and  expenses  on  the 
issue  of  debenture  stock  last  year,  the  reserve  fund  stood  at 
£239,203,  but  with  the  addition  of  £8,361  now  proposed  it  will  be 
further  augmented  to  £247,565.  The  receipts  from  the  tramways 
department  show  an  increase  of  £13,146,  or  5|  per  cent.,  whilst 
those  of  the  carriage  department  have  increased  by  £10,956,  or  304 
per  cent.  The  total  number  of  passengers  carried  during  the  year 
on  cars  and  motor-omnibuses  was  5ii,790,:S99,  an  increase  of 
4,419,884. 

I  The  motor  constructional  works  at  Brislington  were  oompleted  in  June, 
when  many  of  the  shareholders  availed  themselves  of  the  opportunity  of 
inspecting  the  establishment  and  realising  the  extent  and  completeness  of  i«i 
equipment,  as  alBO  that  additional  efficiency  had  undoubtedly  been  gained  by 
the  motor  works  being  wholly  separated  from  the  tramway  car  buildine  works. 
The  only  unbuilt-upon  laDd  adjoining  the  motor  works,  containing  a  similar 
area  of  4+  aores,  has  recently  been  purchased  for  the  purposes  of  future 
extensions,  The  branch  businesses  at  Bath,  Cheltenham,  Gloucester  and 
Weston-super-Mare  continue  to  show  satisfactory  expansion,  whilst  the  new 
motor-omnibus  direct  services  from  the  centre  of  the  city  to  Avonmouth  and 
New  Clifton  have  proved  so  popular  as  to  necessitate  the  provision  of  more 
omnibuses  on  both  routes,  and  these  will  be  put  into  service  at  an  early  date. 
The  company's  system  comprises  17  distinct  tramway  services  and  16  motor- 
omnibus  services  ;  the  latter  will  be  further  increased  in  the  ensuing  summer. 
A  large  additional  number  of  pleasure  char  a-bancs  are  also  being  constructed. 
as  this  branch  of  the  business  is  rapidly  developing.  A  Bill  is  being  promoted 
"  to  empower  the  Corporation  of  Bristol  to  work  any  tramways  purohased  or 
belonging  to  tbem."  There  are  no  tramways  belonging  to  the  Corporation, 
neither  have  they  as  yet  been  able  to  decide  whether  or  not  to  purchase  any 
tramways.  The  Bill  is,  in  fact,  premature,  and  without  precedent,  and  will 
reoeive  the  determined  opposition  of  the  directors. 
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Smitlifield  markets  Electric  Supply  Co.,  Ltd. 

Sin  Hbrbbbi  S.  Leon,  Bart.,  presided  on  Tuesday  at  the  offices, 
57.  Charterhouse  Street,  L.C.,  over  the  annual  meeting  of  this 

my. 

Jn  proposing  thi  adoption  of  the  report  (set  Elec  i;i\ 
(),  he  said  that  the  result  of  tin  year's  working  showed 
an  improvement  on  that  of  the  previous  year,  cbiefn  o\ 
to  tin  economies  effected  in  the  cost  of  production.  The  out- 
put  was  a  little  less  than  the  previous  year,  but  still  it  was 
maintained  within  about  1  per  cent.  This  was  owing  of  course 
to  the  keen  competition  of  the  das  Company;  but  in  spi t<-  of 
it  tiny  managed  t<>  hold  their  own  pretty  well.  In  the  capital 
account  tlu  value  of  the  plant  and  machinery  had  been  written 
down  by  no  lexs  than  rj,7.">s.  This  value  represented  the  old 
plant,  taki  □  out  to  make  room  tor  the  new  oil  engines.  The 
original  oost  of  the  old  plant,  less  the  amount  realized  on  the 
sale,  had  been  entirely  taken  from  the  depreciation  fund;  and 

to  make  up  this  the  board  had   thought   it  wise  to  continue   to 

build  up  thi  is  to  always  have  cash  available  for  such 

purposes.  Under  the  head  of  revenue  account  the  gross  profits 
showed  a  substantial  increase,  amounting  to  ll  pei  cent,  over 
tli.  figure  for  the  previous  year;  they  would  have  been  even 
greater  but  for  the  difficultj  they  had  had  to  contend  with  in 
conseq  the  new  plant      On  the  other  hand  there  had 

been  a  slight  decreaei  in  the  receipts  from  the  sale  of  current. 
The  pi  I  per  unit  was  less,  and  they  had  also  received 

less  revenue  from  consumers.     One  could  only  assume  reasons 

for  these  two  things  and  he  supposed  they  were  due,  to 
the  variations  in  tin-  market  trade  conditions.  Turning  Ui  net 
revenue  account.  Ik  fore  providing  for  depreciation  and  de- 
benture stock  sinking  fund,  it  showed  an  increase  of  £812 
over  last  year,  ai  q1  available,  including  the  amount 

brought  forward  during  1912,  made  it  possible  for  the  board 
•lightly  larger  dividend,  namely  '2'  per  cent, 
as  against  '2  per  cent.  The  cash  reserves  of  the  company 
showed  an  increase  of  over  !''2,<HN),  against  which  it  would  lie 
noticed  that  there  was  the  liability  to  the  Diesel  Company, 
which  would  be  paid  when  satisfactory  fulfilment  of  the  eon- 
tract  took  place.  There  had  been  an  increase  in  the  numbetrdf 
lamps  installed  in  spite  of  the  competition  of  the  Gas  Company ; 
but  the  returns  per  lamp  still  showed  a  tendency  to  fall.  Tie 
would  prefer  not  to  make  any  prophesies  as  to  future  prospects, 
but  the  board  continued  to  have  absolute  and  complete  faith 
in  the  superiority  of  the  electric  lighl  over  uas.  Perhaps  the 
race  might  be  a  long  one.  but  electricity  was  bound  to  win. 
On  the  other  side  they  had  t<>  face  a  probable  rise  in  prices  of 
all  the  necessaries  which  fhey  must  have  in  the  working  of  the 
plant.  Another  thing,  rather  against  them,  which  was  loom- 
ing ahead  was  the  |-watt  lamp  which,  if  it  became 
commercially  possible  might  inflict  some  loss  upon  them, 
although  they  hoped  the  loss  would  be  only  temporary.  The 
il  of  all  this  was  that  it  was  absolutely  necessarj  for  the 
com]  i  "ii  building  up  its  cash  reserves  so  as  to  be 

able  to  meet   all    emergencies    which    might    occur,  ami  he 
iii  the  shareholders  would  agree  with  this. 
Mr.  J.  Browne  Martin  seconded  the  motion. 

Mr.    GALLOWAY    said    be   saw    there    was   a    likelihood   of   the 

eh  ctrical  supply  companies  of  London  being  taken  over  by  the 

uncil,  but  he  did  not   see  their  company  mentioned. 

]|,     would    also  lik,.   to  know   if   the    Diesel   oil   engines  wero 

giving  satisfaction. 

The  CHAIRMAN  said  tiny  obtained  their  charter  from  the 
City  •  a  and  therefore  <  1  i <■  1  not  come  in  as  an  electrical 

supply  company  under  tin   County  of  London. 

Mr.  G ALLOW  \Y  asked  if  it  would  not  he  an  advantage  if  they 
were  to  In    taken  over. 

The  Chairman  said  that  might  be  or  might  not,  but  as  a 

matter  of  fact  they  were  in  :i  different   position  from  the  other 
panics.    The  Diesel  oil  plant  was  not  winking  satisfactorily, 
but  the  board   were  living  their  bet    to  surmount  the  diffi- 
culties. 

'I  he    report    was  adopted. 


on  the  ordinary  shares  was  recommended,  making  Ss.  for  the 
year.    Their  pi  ighter.    Every  year  there 

was  a  greater  appreciation,!  &i  I  benefit    of  electricty; 

aker  went  i  i  new  half- watt  lamps  and 

their  immense  value  for  .street  lighting,  "taking  the  place  of 
the  arc  lamps  winch  require  constant  attention."  The  fcimj 
was  rajiidh  approaching  when  no  intelligent  housekeeper 
would   wish   to  iie    without    an    electric   flat-iron,   kettle  and 

The  report   was  adopted. 


National  Electric  Supply  Co.,  Ltd. 

Mr.  John  Booth  presiding  at  the  annual  meeting  held  at 
Preston  on  February  4th,  referred  to  the  increasing  prosperity 
of  the  company.    They  had  never  before  doni  busi- 

ness nor  made  so  much   profit.     The   cost  of   f ui  1   was   £1,200 
higher  owing  to  larger  output    and   higher  prices.     By  means 
hatt<  ry   they   would   be  able   to  close  down   for  (i  or 

H  hours  during  th.  night,  which  should  make  a  considerable 
saving-     s"  lighting   increased  by    £1,227  and 

for  power  by  £2,350.  They  had  a  balance  1"  carrj  to  the 
credit  of  net  revenue  account  of  £15,649,  a  gain  of  £1,632. 
Although  they  ha  amount  received  for 

lit,  for  lighting   W!  than    five   years 

In  fore  the  advent  of  the  metallic  filament  lamp."     They 

had    made   up   for   the  shrinkage  in   consumers'   bills  by  the 

larger  number  i  f  for  power,  cooking  and   heating. 

178  TOO.  a   gain  of  400,000  units.     It  was 

£5,000    to    reserve    for   depreciation,    taking 

i  -If  old  nn  t  !..  and  a  dividend  of  ."s.  per  share 


Merse.    Railway  Co. 

Tut:  annual  general  meeting  was  held  on  Tuesday  at  Worci 
House,,  Walbrook,  E.G.,  Mr.  J.  Falconer,  M.l'.,  presiding. 
Tin'  Chairman  in  proposing  tin-  adoption  of  the  n  porf 
Elec.  Rev.,  p.  238),  said  that  the  figures  loi   I'M.  di  closed  well 
maintained,  steady  progress  in  the  development  of  the  traffic. 
The  passengers  carried,  as  compared  with  L9T2,  showed  an  in- 
crease of  705,42]   and  the  receipts  an   increase  of  £5,941.     The 
expenditure   also   showed    an    increase,    mainly    due    to   the    in- 
creased cost  of  coal  ami   increased   wagi  I  I    L7    so  that 
the  net  increase   was  £2,424.     Since   tiny    adopted  electrical 
traction   in   1902   the   traffic  had  increased   enormously.     In 
1902  the  number  of  passengers  carried  was  6,850,000;  in  1913 
16,524,000,  being  an  increase  of  9,674,000,  or  equal  to  an  in- 
crease of   ill   per  cent.     The   receipts  for  1902  wer<     £61,252 
and  for  1913  £122,631,    showing    an    increase  of  £61,379,  or 
practically   100  per  cent.      The   amount    available   for  payment 
of  debenture  interest,   after  meeting   all   the   rent   and  other 
charges,  was    fin, 077,  which  would  be  applied  as  follows:— 
Interest  on  the   new  first  debenture  stock,   £26,776;   the  full 
4  per  cent,  interest  on  the   1866  stock,    £4,664;  3  net-  cent,  on 
the  187]  stock,  £3,000;  and  the  full  3  per  cent,  on" the  l.SS'2-3-5 
stock,  £10,800,  which  left  a  surplus  for  payment  of  intx 
upon  the  B  stock — which  was  the  last  of  the  debenture  stocks 
— of  £1,735,  which  was  equal  to  12s.  'Id.  per  cent,  upon  the 
amount  of   the  stock.      It    would  be  seen,   therefore,   that    thej 
had  now  reached  the  stage  of  commencing  to  pa\   some  mi'  i 
upon  their  last   Debenture  stock.      During  the  hist    month   or 
two  there  had  been  a  discussion  in  Birkenhead  and  Liverpool 
upon  the  means  of  carrying  the  traffic  across  the  Mersey  and 
he    (the    Chairman)    bad     received    a     number   of    letters    fl 
shareholders  asking  what  the  position  of  the  Mersey  Railway 
was   in    regard    to    dealing    with    cross-river    traffic.        In    the 
opinion  of  the   board   their  railway   occupied   the   best   position 
both  on  the  Liverpool  and  Birki  nhead  sides,  which  could  be 
obtained    for  any     railway    connecting    the    two  sides  of  the 
liver;  indeed  in  their  view  it  would  not  be  possible  to  lav  out 
another  tunnel  or  bridge  which  would  lie  equally  as  convenient 
as  their  railway.     The  tunnel   was   not   a    tube,   but   a   full 
brick-lined  construction,  capable  of  taking  the  rolling  stock 
Of  any  of  the   English  railways,  and  it  had  a  double  line.     Its 
stability  was  shown  by  the  fact  that  notwithstanding  that  it 
had   been  in  existence  '2d  years,  the  cost  of  maintenance  had 
been  nil.   The  general  ing  plant  was  located  in  a  central  posif 
from  which  electricity  could  be  supplied   to  the  present  rail- 
way  and    to   any   proposed   extension.     The   large   increa 
the   traffic  which   had    taken    place   since    1902   had    been   dealt 
with   without   the  slightest  difficulty,   and   the  increased   traffic 

seemed  to  him  to  have  been  due  to  the  develo] m  of  the 

district— it   was  a    great  mistake   to   suppo  e   thai    thi     ii"  • 
had  been   taken  from  the  feiiies.     Their  attitude   towards  the 
fellies   had   never   been   one   of  hostility,    although,   of  course, 
they  were  in  competition.     With  regard  to  the  future  they 
looked    forward    to    a    continued     increase     in    the    cross-] 
traffic,  which    had   been   increasing  at    the  rate  of  about  b 

million  a  year  for  manj  years,  and  at  the  present,  tmir  they 
recognised  that  ver3  special  efforts  were  being  made  by  the 
authorities  in  Birkenhead  and  Liverpool  to  encourage  new 
industries.      They    believed    that    the    funnel    was   capable   of 

dealing  with  three  times  the  presi  nf    volu f  traffic  wit! 

difficulty.    At  present  they  gave  a  three  minute  service,  which 
could  be  safely  increased  if  the  needs  of  the  traffic  demanded 
it ;  and  to  sum  up  the  position  shortly,  the  capacitj   of  the 
tunnel  for  dealing  with  both  good     and  passengers  for  a  great 
number  of   years    to   come    was   practically   unlimited.       The 
adaptability  of  electrical  working  to  the  requirements  of  any 
ice  could   not   be  better  shown  than  by  the  fact  thai   the 
increase   in    Hun    traffic  of  9J   millions  had   nol    to  auv    extent 
put    a     train   upon   their  plant  or  system.     While   thej    bad 
always  refrained  from  pronhi   ying  with  regard  to  future  de- 
velopments of  traffic  they  had  always  looked 
and   to  the   necessity  of  providing   for  them,   and   thej 
pri  pared  to  face  with  confidence  any  development  that  i 
tak<    nlaei   either  in  regard  1     i       ]    oi  passengers. 

'I  hi    Hon,  I!    0.  Parsons,  M.A.,  seconded  the  motion. 

Replying    to    Mi  Williams,    a  shareholder,    the 

Chairman  said  he  had  always  refrained  from  any 

criticise   the   various   suggestions   which    had    been    mad, 
id  to  the  building  of  new  tunnels  or  a  budge.     Witl 

gard  to  the  new  turbiw    v  hit  b  had  I puf  in  al  the  | 

i  i  do  its  work  officii  ntly,  so  as  to  en 
substantial  saving  in  the  cost  of,  working. 
Th,    report   w  as  adopted. 
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it.  James's  and  Pall  Nail  Electric  Light  Co.,  Ltd, 

lEB dlreotori,  In  (heir  report  for  1918,  state  that  the  ooraaotioDi, 
Allah  fci  the  end  of  1912  were  14,609  kw.,  have  been  Inorea 

5,1 19  i*  w.,  and  1 1 ,60.'>,016  unite  were  supplied  I nmeri,    The 

lentrul  Eleotzio  Supply  Co.,  Ltd.,  bai  declared  a  dividend  ol  6  per 
ent.  on  the  ordinary  shares,  in  respect  of  whioh  tax)  will 

ii  dm-  o  mi  ie  be  payable,  to  this  company,  rha  direotors  have  oartied 
::',.ri(in  from  net  revenue  aooount  to  the  oredit of  contingency  fund, 
'he  net  profits  for  the  year,  applicable  to  dividends  on  shares, 
mount  to  1281,043,  plus  A2, 240  brought  forward.  Deducting  the 
ltc'i-nii  dividends  paid  in  August  hint  of  7  per  cent,  on  the 
reference  and  10  per  cent,  on  the  ordinary  shares  (requiring 
118,500),  there  remains  to  be  dealt  with  419,788,  The  further 
reference  dividend  now  to  be  paid  will  require  £8,500,  and  a 
ividcnd  on  the  ordinary  (thorns  for  the  second  half-year  of  7m.  per 
Bare,  making,  with  the  interim  dividend  paid  in  August  last,  a 
)tal  distribution  of  12  per  cent,  for  the  year,  will  absorb  i:  I  1,000, 
saving  to  bn  carried  forward  £2,283.  The  directors  regret  the 
cath  of  the  Right  Hon.  Alfred  Lyttelton,  K.O.,  Ml'.,  one  of  the 
rustees  of  the  debenture  stockholders.  The  lion.  Robert  II. 
yttelton  has  been  appointed  a  trustee. 

The  meeting  is  to  be  held  on  Tuesday,  February  17th. 

The  following  is  a  statement  of  electricity  generated,  sold,  &0., 
>r  the  year  ending  December  Hist,  1913  : — 

Units  generated  and  purchased 16,117.887 

Units— Private  supply        11,006  01(1 

Used  on  works  and  storago  battery          ..        ..  618,968 

Total           12,223,909 

Expended  in  transformation  ami  distribution  2,898,418 

Total  connections  in  kw,,  December,  19i:i      ..        ..  15,119 


Liverpool  Overhead   Railway  Co. 

HE  directors  report  that  for  the  year  ended  December  31st,  1913, 
ie  gross  revenue  receipts  amounted  to  £91,168,  and" the  working 
rpenses,  including  appropriation  to  reserve  funds,  to  £59,876. 
he  number  of  passengers  carried  is  as  under  : — 

Year  1912.  Year  1913. 

Firstolass 1,802  819  1,456.6">4 

Third-class  (including  tramways)        ..        0,971,299  7,617,715 

Workmen  (special  return  tickets)      . .        3.894,774  4,208,912 


Total 


12,108,885 


13,183,321 


The  great  activity  in  the  trade  of  Liverpool  during  the  past  year 
is  resulted  in  a  steady  increase  in  the  traffic  of  the  railway, 
most  every  week  showing  an  increase  in  receipts  as  compared 
ith  the  corresponding  week  of  the  previous  season.  The  visit  of 
ie  King  and  Queen  last  July,  on  the  occasion  of  the  openinor  of 
ie  new  Gladstone  Dock,  gave  the  company  the  abnormally  heavy 
affic  of  about  72,000  passengers  by  rail  and  tram,  this  being  the 
■eatest  number  ever  carried  on  one  day  since  the  opening  of  the 
ie.  Sir  W.  B.  Forwood,  who  resigned  the  chairmanship  of  the 
impany  in  January  last  year,  found  it  necessary  in  Ostober  to 
toate  his  place  on  the  board,  in  consequence  of  continued  ill- 
talth.  Mr.  Joseph  U.  Hodgson  was  elected  to  fill  the  vacancy. 
ie  receipts  from  passenger  traffic  were  £89,488,  miscellaneous 
oeipts  £1,679  =  £91,168,  less  working  expenses  and  appropria- 
>n  to  reserve  funds  £59,876,  leaving  £31,292.  Deduct  interest  on 
ibenture  stock  and  on  calls  paid  in  advance  £6,649,  general 
tereat  £161,  provision  towards  cost  of  issue  of  debenture  stock 
140,  making  £24,142,  plus  £4,913  brought  forward,  leaving 
ailable  for  dividend  £29,055,  out  of  which  interim  dividends  have 
en  paid  for  the  half-year  ending  June  30th  last  at  the  rate  of 
per  cent,  per  annum  on  the  preference  shares,  and  2  J  per  cent,  on 
e  ordinary,  leaving  available  for  final  dividend  £18,991.  Out  of 
is  balance  dividends  are  proposed  for  the  half-year  ending 
jcember  31st  at  the  rates  of  5  per  cent,  per  annum  on  the  prefer- 
oe  shares,  and  3j  per  cent,  per  annum  on  the  ordinary  shares 
taking  3  per  cent,  for  the  year),  payable  on  and  after  February 
th  next,  leaving  £6,275  to  be  carried  forward. 
The  meeting  will  be  held  at  Liverpool  on  February  17th. 


National  Gas  Engine  Co.,  Ltd. 

IE  directors  report  that  the  net  profit  for  the  year  ended 
ieember,  1913,  after  providing  amply  for  depreciation  of  build- 
ets,  tools,  iNco.,  and  allowing  for  management  salaries  and  income- 
r,  is  £80,165.  An  interim  dividend  for  the  six  months  to  June 
th,  amounting  to  £28,500,  being  at  the  rate  of  5  per  cent,  per 
num  on  the  preference  shares,  and  7 J  per  cent,  per  annum  on  the 
binary  shares,  was  paid  on  July  31st,  1913,  leaving  a  balance  of 
>1,664,  plus  £9,339  brought  forward.  The  directors  recommend 
5nal  dividend  at  the  rate  of  5  per  cent,  per  annum  on  the  pre- 
rence  shares  and  7  J  per  cent,  per  annum  on  the  ordinary  shares, 
th  less  income-tax,  for  the  six  months  ended  December  31st, 
13.  This  will  absorb  £28,500,  and  leave  £:i2,50,'i,  out  of  which 
e  director?  propose  to  place  £20,000  to  the  reserve  fund  (making 
£50,000)  and  to  carry  forward  £12.50:;.  Mr.  II.  W.  Bradley 
ving  retired  from  the  board  in  March  last,  Mr.  J.  Orme  was 
icted  in  his  place, 
rhe  meeting  takes  place  at  Ash ton-under-Lyne  on  February  Kith. 


South  Metropolitan  Electric  Light  and  Power  Co., 

d»— The  transfer  books  will  be  closed  from  February  10th  to 
ch,  for  the  preparation  of  warrants  for  dividends,  payable  the 
th  inst. 


Companies  Struck  Off  the  Rcfflltef     The  following 

oompanlei    havi  rdlagly 

red  : — 

1.*  H 
Oil  i 

mi  UanofaoiorlDi  Oo.,  Ltd. 

Uni, l it,  Ltd. 

Solenoids,  Ltd, 

Titim  |,|,|. 

Underground  Electric  Railways  Co.  of  London,  Ltd. 

Subject  to  the  confirmation  in  general  meeting  of  the  res] 
dividend  announoemi  ate  by  the;  various  companies  In  winch  the 
Underground  (,'o.  in  Interested  to  the  final  audit  of  its 

accounts,  the  revenue  of  the  Underground  Co,  will  enable  it  to  pay 
the  full  Interest  to  December  91st,  1913,  on  it*1  8  pa  runt,  first 
cumulative  inoomi  tuck  and  on  Its  8  per  cent,  income 

bonds,  and  to  carry  forward  about  I  ainat  about  ' 

brought  in  from  the  previous  year. 

Listowel  (Co.  herrj)    Electric    Light   and  Power 

Co.,  Ltd. — The  directors  report  submitted  to  the  first  ordinary 
general  meeting  showed  that  the  expenditure  during  the  year  \\:is 
£403,  and  the  income  £630,  this  being  derived  as  to  £670  from  the 
supply  of  current  to  private  consumers,  and  as  to  860  from  public 
street  lighting,  the  latter  sum  representing  a  charge  of  only  3'6d. 
per  unit  to  the  local  authority.  Satisfaction  was  expressed  by  the 
shareholders  that  their  first  years  working  had  shown  a  sub- 
stantial profit. 

Giant's  Causeway  Electric  Tramway  Co..  Ltd —1  he 

directors  reported  to  the  annual  meeting  that  the  financial  state 
of  the  company  had  been  well  maintained  during  the  year.  The 
number  of  passengers  carried,  and  the  receipts,  had  constituted 
"records."  The  number  of  passengers  increased  from  135,612  in 
1912  to  155,115  in  1913,  and  the  receipts  from  £3,908  to  £4,636. 
The  net  profits  had  increased  from  £1,222  to  £1,347.  Very  exten- 
sive renewals  of  the  permanent  way  had  to  be  undertaken  during 
the  year. 

Stock     Exchange     Notices. — The     Committee    lias 

ordered  the  undermentioned  to  be  cjuoted  in  the  Official  List  :  — 

Newoastle-upon-Tyne    Electric   Rupply  Co.,  Ltd.— Further  issue  of  10,000 
ordinary  shares  of  £5  fully  paid,  Mos.  137,.">01  to  147,500. 

The  Committee  has  appointed  a  special  settling  day  as  under  :  — 
Wednesday,  February  25th,    Castoer-Kellner  Alkali  Co., Ltd.    Farther  is.  ue 

of  250,000  shares  of  £1,  fully  puid,  Nos.  5'JO,001  to  750,000. 

And  has  ordered  same  to  be  quoted  in  the  Official  List. 

Kensington  and  Knightsbridjre  Electric  Lighting: 

Co.,  Ltd. — The  directors  recommend  a  dividend  at  the  rate  of 
10  percent,  per  annum  for  the  half-year  ended  December  31st  last, 
this  making  with  the  interim  dividend  to  June  30th  last,  9  per 
cent,  for  the  year.  For  the  previous  year  the  total  dividend  was 
8  per  cent. 

Torquay  Tramways  Co.,  Ltd. — The  seventh  ordinary 

general  meeting  of  the  shareholders  of  the  above  company  was  held 
on  Thursday  last  week  at  the  offices,  3,  Laurence  Pountney  Hill, 
E.C.,  Mr.  L.  B.  Schlesinger  presiding.  The  proceedings  were 
private. 

Telegraph  Construction  and  Maintenance  Co.,  Ltd. 

— The  directors  recommend,  in  addition  to  the  interim  dividend  of 
5  per  cent,  paid  in  July  last,  a  further  dividend  of  10  per  cent., 
together  with  a  bonus  of  12s.  per  share. 

Underfeed  Stoker  Co,,  Ltd. — A  financial  daily  states 

that  the  directors  have  declared  an  interim  dividend  at  the  rate  of 
2  J  per  cent,  per  annum  in  respect  of  the  year  ended  December .'» 1st, 
1913. 

Mather   &    Piatt,  Ltd. — The   directors   recommend  a 

dividend  on  the  ordinary  shares  (including  the  interim  dividend 
already  paid)  at  the  rate  of  10  per  cent,  per  annum  for  the  year  to 
December  31st,  with  a  bonus  of  5  per  cent.,  both  free  of  income- 
tax. 

Electrical    Distribution   of   Yorkshire.   Ltd. — The 

directors'  report  shows  a  net  profit  of  £2,569  for  1913,  as  compared 
with  £1,903  for  1912.  A  dividend  of  6  per  cent,  on  the  ordinary 
shares  (the  same  as  for  1912)  is  recommended,  and  £1,000  is  carried 
to  reserve. 

Reduction  of  Capital. — The  Sunderland  District 
Electric  Team  ways,  Lin,  and  Reduced. — A  petition  for  the 
confirmation  of  the  reduction  of  capital  from  £170.  is.",  to 
£51,497  has  been  presented  and  will  be  heard  on  March  17th  in 
London. 

Clontarf  &  Hill  of  Howth  (Dublin)  Tramroad  Co. 

— A  dividend  of  3  per  cent,  per  annum  was  declared  at  the  share- 
holders' meeting,  with  Is.  per  share  bonus,  less  income-tax. 

Oldham,  Ashton  and  Hyde  Electric  Tramways  Co.. 

Ltd. — The  directors  have  declared  the  half-year's  dividend  on  the 
5  per  cent,  preference  shares. 

Oxford  Electric  Co..  Ltd. — The  directors  recommend  a 

dividend  of  7  per  cent.,  less  income-tax,  on  the  ordinary  shares  for 
the  year  1913.     This  is  the  same  rate  as  for  1912. 
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Tyneside  Tramways  and  Tramroads  Co. 

Tin:  directors  report  that  the  surplus  of  receipts  over  expenses  for 
the  half-year  to  December  :Uet  is  £4,319,  plus  £724  brought  for- 
ward, making-  £6,07  I .  After  deducting  interest  on  debentures,  loans, 
&c.  (£1,0111,  there  remains  an  available  balance  of  £4,062.  The 
directors  now  recommend  a  dividend  on  the  preference  shares  at 
the  rate  of  5  per  cent,  per  annum,  £601  ;  a  dividend  on  the 
ordinary  shares  at  the  rate  of  2  J  per  cent,  per  annum,  being  at  the 
same  rate  ai  for  the  corresponding  half-year  of  1912,  £1,073; 
placing  to  the  credit  of  reserve  for  renewals,  depreciation  and  other 
contingencies  £1,400,  leaving  to  be  carried  forward  £387.  The 
traffic  receipts  for  the  whole  year  show  an  increase  of  £1,681. 

The  half-yearly  meeting  was  held  in  Newcastle-on-Tyne  on 
10th  inst.,  Dr.  J.  T.  Merz,  the  chairman,  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report,  stated 
that  the  revenue  of  £28,570  showed  an  increase  of  £1,681  on  the 
previous  year.  Of  this  sum,  £1,072  was  received  from  ordinary 
traffic,  and  £637  on  holiday  traffic,  the  receipts  from  workmen's 
carB  showing  a  decrease  of  £18.  These  figures  contrasted  with  an 
increase  of  £792  on  ordinary  traffic,  and  a  decrease  of  £144  on 
holiday  traffic  in  1912.  The  feature  of  the  past  year  was  the  great 
increase  of  £800  on  the  holiday  traffic,  but  the  really  best  and 
most  important  fact  was  the  gradual,  but  steady,  increase  in  the 
ordinary  traffic.  The  receipts  had  gone  up,  they  were  9'52d.  per 
car-mile,  as  against  9d.  for  the  preceding  year,  but  on  the  other 
hand,  the  expenses  per  car-mile  had  alBO  increased  from  lid.  to 
6'4d.  per  car-mile  for  1918.  That  still  showed  a  slight  increase  of 
profit  from  3d.  to  3  12d.  per  car-mile.  He  mentioned  that  there 
was  a  considerable  increase  in  the  cost  of  repairs  owing  to  the 
gradual  deterioration  of  plant,  cables,  connections,  &c. 

Mr.  J.  H.  Armstrong  seconded  the  adoption  of  the  report, 
which  was  carried. 


City  of  Buenos  Ayres  Tramways  Co.  (1004),  Ltd. 

— The  directors,  in  their  report  for  the  year  ending  December 
31st,  1913,  state  that  the  annuity  payable  by  the  Anglo- Argentine 
Tramways  Co.,  Ltd.,  hag  been  received,  and  the  net  revenue  for 
the  year  has  amounted  to  £67,168.  Interim  dividends  have  been 
paid  for  the  nine  months  ending  September  30th,  1913,  absorbing 
£46,600,  leaving  a  balance  of  £20,668.  The  directors  recommend 
that  this  balance  be  disposed  of  as  follows  :— That  in  addition  to 
the  interim  dividends  already  distributed,  a  final  dividend  of  Is.  3d. 
per  share  (making  5s.  per  share — 5  per  cent,  per  annum — less 
income-tax)  be  paid  for  the  year  erding  December  31st,  1913, 
absorbing  £15,500  ;  that  £5,000  be  transferred  to  general  amortisa- 
tion fund,  carrying  forward  £168.  The  amortisation  fund  for  the 
debenture  stock,  with  accrued  interest  to  date,  amounts  to  the 
sum  of  £15,749,  and  the  general  amortisation  fund  for  the  redemp- 
tion of  the  share  capital  now  amounts  to  £41,946. 

Blackpool    and    Fleetwood    Tram  road    Co.— The 

report  states  that  the  net  earnings  for  the  year  1913,  after  the 
payment  of  debenture  interest  and  fixed  charges,  were  £21,042, 
making,  with  the  amount  brought  forward,  £24,069,  from  which 
has  been  paid  interim  dividend  for  the  six  months  to  June  30th, 
1913,  at  the  rate  of  4  per  cent,  per  annum,  £3,000,  leaving  £21,069. 
The  directors  now  recommend  a  final  dividend  of  4^  per  cent., 
absorbing  £6,750,  a  bonus  of  2  per  cent,  on  the  share  capital, 
absorbing  £3,000,  placing  to  depreciation  reserve  account  £5,000 
and  to  general  reserve  account  £2,500,  and  writing  down  value  of 
investments  in  railway  stock  £368,  carrying  forward  £3,451. 

Central   Electric   Supply  Co.,  Ltd.— The  report  for 

1913  states  that  energy  was  supplied  to  the  Westminster  Electric 
Supply  Corporation,  the  St.  James's  and  Pall  Mall  Electric  Light 
Co.,  and  the  Chelsea  Electricity  Supply  Co.  to  an  amount  of 
28,635,820  units.  The  directors  propose  to  pay  a  dividend  at  the 
rate  of  5  per  cent,  on  the  ordinary  shares  for  the  year  and  carry 
forward  £7. 

Central  London  Railway  Co.— Subject  to  final  audit 

of  the  accounts,  the  directors  have  decided  to  recommend  the 
payment  of  the  following  dividends  : — On  the  undivided  ordinary 
stock  for  the  six  months  ended  December  31st,  1913,  at  the  rate  of 
£3  per  cent,  per  annum,  making,  with  the  interim  dividend  of  £3 
per  cent,  per  annum  paid  for  the  first  half  of  the  year,  a  dividend 
for  the  year  1918  of  £3  per  cent.  On  the  preferred  ordinary  stock 
for  the  six  months  ended  December  31st,  1913,  at  the  rate  of  £4 
per  cent,  per  annum,  making,  with  the  interim  dividend  of  £4  per 
cent,  per  annum  paid  for  the  first  half  of  the  year,  a  dividend  for 
the  year  1913  of  £4  per  cent.  On  the  deferred  ordinary  stock  for 
the  year  ended  December  31st,  1913,  a  dividend  of  £2  per  cent, 
carrying  forward  £20.878.  The  same  dividends  were  paid  for  the 
year  1912,  with  £27.218  carried  forward. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 
Stock  Exchange  markets  have  suffered  something  of  a  halt.    It 
was  not  very  surprising,  having  regard  to  the  furious  pace  at  which 
the  previous  rise  had  been  driven.     Cessation  of  buying  orders  for 


gilt-edged  stocks,  coupled  with  a  rush  on  the  part  of  big  borrowers 
to  participate  in  the  willingness  of  the  public  to  lend  money,  put 
an  effective  brake  upon  the  rise  in  Consols  and  similar  securities. 
A  good-sized  account  has  been  built  up  for  settlement  this  week 
and  people  in  the  markets,  and  out  of  them,  waited  to  see  how  the 
settlement  would  pass  off.  The  meeting  of  Parliament  is  not  a 
bull  point  at  any  time.  These,  and  other  such  considerations, 
came  into  play  when  the  busy  rush  subsided  :  but  it  will  be 
observed  that  many  of  the  best-class  stocks  in  our  price  lists  over- 
leaf oontinue  to  show  steady  upward  progress. 

A  keen  interest  centres  around  the  various  developments  which 
are  going  on  in  connection  with  the  scheme  for  supplying  eleotrio 
current  in  bulk  to  London.  The  atmosphere  is  charged  with 
contradictory  rumours :  every  day  produces  fresh  points  of 
piquancy.  The  personal  side,  the  commercial  and  the  technical,  are 
being  marshalled  in  the  controversies  ;  and  the  immediate  objeot 
upon  which  attention  is  centred  is  the  Bill  which  the  County  of 
London  Company  is  promoting  and  to  which  reference  has  been 
made  here  several  times  previously. 

The  Bill  will  probably  be  opposed  by  several  of  the  Klectric 
Companies  themselves,  which  are  concerned  in  the  scheme,  but  it 
does  not  follow  that  the  opposition  will  be  necessarily  hostile, 
because  this  course  is  essential  for  any  other  company  to  take  in 
order  to  obtain  a  locus  standi,  for  the  sake  of  alterations  which  it 
may  wish  to  see  introduced  into  the  Bill.  Alresdy  there  arises  the 
cry  that  it  looks  as  though  some  people  were  out  for  big  plunder 
— which,  by  the  way,  is  improbable,  seeing  that  Parliament  is  not 
at  all  likely  to  pass  the  Bill  unless  satisfied  that  expenses  and 
profits  under  it  will  be  cut  as  fine  as  possible.  A  Committee  meet- 
ing of  engineers  took  place  last  wtek,  when  important  matters 
affecting  the  technical  side  of  the  scheme  were  under  consideration; 
and  of  their  labours  more  will  no  doubt  be  heard  by-and-bye. 

Meanwhile,  the  share  market  is  firm,  although  prices  have 
given  way  from  the  beBt.  City  Lights  rose  to  19,  from  which 
they  reacted  to  18}.  Counties,  after  touching  13,  eased  off  J.  The 
strongest  feature  of  the  market  is  the  demand  for  St.  James's, 
where  the  raising  of  the  dividend  has  created  a  demand  for  the 
shares  that  has  carried  up  the  price  to  nearly  10.  South  Londons 
gained  another  half-crown,  and  similar  rises  took  places  in  Charing 
Cross  Preference  and  Edmundsons'  Preference. 

Cordial  receptions  continue  to  welcome  the  new  issues,  and 
although  the  best  premiums  are  scarcely  held,  there  appears  to  be 
plenty  of  demand  for  cheap  stock.  The  Anglo- Argentine  Tramway 
Debenture  issue  was  well  covered,  and  the  price  of  the  scrip  is 
about  i  above  par — that  is,  over  the  issue  price  of  95.  The  com- 
pany's 4  per  cent.  Debenture  stock  rose  1}.  British  Columbia 
Electrics  are  better,  but  the  various  securities  connected  with 
Mexico  and  Brazil  have  mostly  gone  back  after  their  substantial 
improvements  of  the  last  fortnight. 

Mexican  Light  and  Power  Common  fell  7,  and  the  other  descrip- 
tions are  3  to  6  points  lower.  Monterey  Debenture  loBt  6. 
Mexico  Trams  Common  shares  are  2  down,  the  bonds  3J  and  2.  Rio 
Seconds  lost  their  gain  of  last  week,  and  Para  Electric  Railways 
shares  have  reverted  to  6J.  Brazilian  Tractions  dropped  to  90$, 
but  recovered  to  924,  at  which  they  are  a  point  lower  on  balance. 
Canadian  securities  held  their  ground  with  a  good  deal  of  strength, 
and  Montreal  shares  rose  8  on  a  pmall  demand.  Shawinigan 
capital  stock  went  up  3J,  Canadian  General  Preference  I,  though 
the  Common  is  lower  to  the  same  extent.  Victoria  Falls  Power 
Preference  shares  eased  off  to  \'i  upon  an  issue  of  new  Second 
Debenture  stock,  the  price  of  which  is  about  2J  discount.  Kal- 
goorlie  Preference  at  8s.  9d.  are  £$  harder. 

The  Home  Railway  market  gave  way  with  Consols,  and  the 
weakness  infected  Metropolitans,  Districts  and  Underground 
Electric  Railways  group.  Central  London  Assented  stocks  are 
easier.  The  District  dividend  of  2j  percent,  on  the  Second  Pre- 
ference, against  2  per  cent,  a  year  ago,  was  fully  equal  to  the 
market's  expectations,  and  the  company's  Prior  Lien  stock  rose 
two  points.  There  are  other  rises  to  set  against  the  falls,  the 
principal  being  a  jump  of  54  in  Metropolitan  Electric  Trains 
4J  per  cent.  Debenture  stock,  making  10  points  in  a  fortnight. 
London  Suburban  Debenture  is  3  higher,  and  the  City  and  South 
London  Senior  Preferences  improved  a  little,  although  the  report 
of  the  last-named  company  is  not  cheerful  literature.  British 
Electric  Tractions  have  moved  irregularly. 

The  Telegraph  market  is  generally  firm,  the  rises  being  still 
much  in  advances  of  the  declines.  Anglo-American  Telegraph 
Preferred  has  again  improved,  and  American  Telephone  and  Tele- 
graph bonds  have  more  than  recovered  their  previous  fall.  The 
Eastern  group  is  steady,  with  Eastern  Ordinary  2  points  higher. 
United  River  Plate  Telephones  lost  J,  but  Monte  Video  Telephone*, 
both  Ordinary  and  Preference,  have  strengthened.  Marconis  are 
a  dull  market,  there  being  liberal  sales  on  the  .approach  of  the 
settlement.     Marines  are  amongst  the  firmest  of  the  group  at  35s. 

Uniform  strength  characterises  the  list  of  Manufacturing  stock! 
and  share.-.  Edison  &  Swan  "  A "  shares,  after  vegetating  at 
nothing  to  i  for  some  weeks,  have  risen  to  3s.  middle.  General 
Electric  Preference  are  better  at  10,'n,  and  India-Rubber  share* 
regained  the  10s.  they  shed  last  week— which,  by  the  way.  thej 
were  expected  to  do.  Brush  Prior  Lien  Debenture  has  attracted 
purchasers  by  reason  of  its  good  return,  and  British  Aluminium 
Debentures  are  better.  Aron  Preference  moved  up  to  16s.  3d.  anc 
Crompton  Debenture  to  83.  The  only  decline  in  the  shares  qnotec 
overleaf  is  one  of  -j  j  in  Babcock  k  Wilcox  Ordinary,  this  being  1 
natural  reaction  after  their  sharp  previous  rise.  Rubber  sharet 
developed  renewed  strength  on  a  rise  in  the  raw  material  to  2s.  7d  j 
per  lb.  ThiB  brought  about  bear  covering  and  a  general  improve  I 
ment  in  the  market  for  the  shares. 


vol.71.  No.  1,800, fbbbuabt is, lau.'j  Till1;    I 'jLUCTIUCAL    REVIEW. 


285 


SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— DOME. 


Bath  Trams,  Pref.  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.      .. 

Do.        Do.  Deferred 

Do.        Do.  6%Oum.Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  6  %  Perp.  Dob.     . . 

Do.  4 1  %  2nd  Deb. 

Central  London  Railway,  Ord. . . 

Do.    Qtd.  Assented 

Do.    Pref 

Do.    Otd.  Assented 

Dt.    Def 

Do.    Gtd.  Assented 

Do.    4  %  Dob 

City  4  8.  London,  6%  Pref.,  1991 

Do.        Do.  1896      .. 

Do.        Do.         1901      .. 

Do.        Do.  1908      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  6  %  Deb,    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    4J  %  1st  Deb.  . . 


Stock 

Sharo 

for 

* 
1 

1913. 
Nil 

1913. 

1 

0 

6 

100 

44 

44 

100 

100 

100 

6 

t) 

100 

8 

100 

6 

6 

100 

44 

44 

100 

8 

8 

100 

4 

100 

4 

4 

100 

4 

100 

2 

100 

4 

100 

4 

4 

100 

5 

5 

100 

6 

5 

100 

5 

5 

100 

6 

5 

100 

4 

4 

1 

6 

6+ 

100 

3 

44 

5 

3 

100 

4 

4 

100 

6 

6 

1 

6t 

100 

*4 

44 

Cloning 
Quotations 

Fab,  10th. 


A- A 
B-     3 

70  —  76 
16  —  18 
7*  -  »4 
90  —  98 


r.7 


i;ii 


93  —  96 

80  —  83 

59  —  64 
88  —  85 
70  —  75 
84  —  86 

60  —  65 
82  —  84 


in 


B5 


119 


!)7 


95 
88  -  90 
4-  I 
66  —  71 
2—2J 
71  —  76 
81  —  83 


Rlso 

Present 

+  or 

Yield 

Fall 

p.o. 

— 

£  s.  d. 

Nil 

6  18    4 

6    0    0 

+  * 

—8 

6    9    0 

5  0    0 

6  4    0 

+  1 

6    8    5 
4  13    9 

-1 

— i 

4  It     0 
6    6    8 
4  18    0 
8    17 
4  15    2 
4     0  10 

+  2 

6    0    0 

+  1 

6     10 
6    8     1 
6    5    0 
4     9    0 
8    0    0 
6    6    9 
6    0    0 
6    6     8 
6    0    6 

6  is    4 

i 
1 

+  3 

6    6    0 

London  Eleo.  Railways,  i  %  Deb, 
London  United  Trams,  4  %  Deb, 
Metropolitan  Railway  Consol.  .. 

Do.    Surplus  Lands 

Do.    34  %  Deb 

Do.    8*  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  Distriot  Ord, 

Do.    6  %  Dob 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien 

Do.    4*%  First  Pref 

Do.     84  %  Gtd 

Metro.  Eleo.  Trams,  44  %  Deb. 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6  %  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground  Eleo.  Railways  . . 

Do.    "A"  .. 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord. . . 

Do.    6  %  Pref 

Do.    44%  Deb 


100 
UK) 

100 

too 

100 


1(H) 

too 

UN) 

too 

I'M) 

1 
1 

KM) 

1 

100 

10 

1/- 

100 

100 

100 

5 


Dtrldandj 

for 


Closing 

Quotations 
fob.  loth. 


ti-t 


Rise    Preaenl 
+  or      Yield 
Fall 


£  a.  d. 
4  7  11 
6  17    8 

3  11     0 


i 


-  i 


-8 

-A 

+  i 
-  I 


4     3     4 


>     4 

Nil 


4  19    0 
4  11     1 

4  it;   it 


6  8  6 
8    0    0 

5  14     4 
Nil 
Nil 

6  1  7 
4  8  0 
6    6    0 

Nil 

4  14    S 

5  6    0 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    4J%Deb 

Do.    6%  Deb 

Auokland  Trams,  6  %  Deb. 
Bombay  Eleo.  S.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traotion,  Light  and  I 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    4}  %  1st  Mort.  Deb. 

Do.    4|  %  Vancouver  Deb.    . . 

Do.    4|%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electrio  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds  . . 
Kalgoorlie  Elec.  Trams 

Do.    6%  A  Deb 

Do.    6%BDeb 


5 
5 

a 

g| 

100 

4 

4 

100 

4* 

44 

100 

b 

6 

100 

5 

5 

10 

6 

6 

100 

44 

44 

100 

b 

6 

$100 

6 

6t 

5 

R 

8 

6 

5 

5 

100 

44 

9 

100 

8 

100 

6 

6 

100 

5 

5 

40 

44 

44 

100 

44 

44 

100 

44 

4J 

6 

'4 

5? 

6 

5 

6 

100 

44 

44 

1 

6 

6 

5 

5+ 

5 

100 

4 

4 

100 

6 

6 

$1000 

5 

6 

1 

Nil 

100 

B 

6 

100 

8 

43-  5J 
41-  4| 
98  —  95 
964-  S94 
96J—  9S4 
103  —106 
10|—  114 
944—  964 
98  —100 
914—  934 

41-  6f 

97  —100 
120  —124 
107  —111 
1024-1054 

98  —101 
94  —  98 
96  —  98 

6—64 

5  —  5J 

96  —  99 

1-  I 

91  —  96 
89  —  93 
984—  974 
0-  A 
86  —  90 
10  —  20 


6    7    6 

5  19    0 

+14 

4    4     3 

4  11     5 

5     16 

4  14     3 

5    4    4 

+  4 

4  13    3 

6    0    0 

—1 

6    8     4 

4  18    6 

4  13    0 

4  10    0 

+  1 

6    9    2 

+  1 

6     8     1 

4  14     9 

4    9    1 

4  12    0 

+  14 

4    6    9 

5  i5    6 

4  15    3 

4  11     0 

6  13    4 

4    0    0 

4    8    4 

6    7    8 

6    2    6 

Nil 

6  11     1 

" 

Nil 

La  Plata  Eleo.  Trams,  Ord. 

Do.     Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5  %  Deb 

Madras  Eleo.  Tr.,6%  Cum. Pref. 
Eleo.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        ,. 

Do.    Gen.  Con.  6  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
6  %  Bonds  / 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P. ) 
5  %  1st  Deb.  I 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  4J  %  Deb. 


1 

1 

4Sd. 

6 

1 

6 

6t 

1 

n 

6 

100 

5 

5 

6 

6 

6 

100 

6 

6 

100 

5 

5 

$1000 

5 

6 

$100 

7 

7 

5 

6 

100 

6 

6 

6 

10 

10+ 

6 

n 

6 

100 

6 

5 

6 

6 

6 

100 

44 

44 

5 

6 

100 

6 

6 

$500 

6 

5 

100 

5 

6 

100 

5 

5 

6 

7 

7 

5 

6 

6 

100 

6 

6 

100 

44 

44 

944-  964 
100  —103 

87  —  91 

98  -100  xd 
4i-  54 
4J-  6i 

94  —  97 

96  —  97 


5  15  1 

6  18  0 
9  1  10 
6  0  0 
6  4  6 
6  9  1 
4  12  9 


4  17 
6  3 
4  17 


5  10  1 

5  0  0 

6  16  7 

5  14  3 

6  8  0 
4  12  9 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.- HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    8econd  6  %  Pref 

Do.    41  %  Deb.  Stook 
Brompton  &  Kensington,  Ord.  . . 

Do.    7  %  Cum.  Pref 

Central    Electrio  Supply,  4  %1 

Guar.  Deb.  J 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

4  Do.    "  City      Undertaking  "  ) 
44  %  Cum.  Pref.  j 

Do.    Do.    4%  Deb 

Chelsea,  Ord.  .; 

Do.    4j%Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6  %  Deb 

Do.    44  %  Seoond  Deb. 
Obunty  of  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref.    .. 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    44%  First  Deb 


10 

6 

5+ 

10 

44 

44 

10 

n 

6 

Stock 

44 

9 

6 

10 

6 

7 

7 

100 

4 

4 

6 

6 

5+ 

6 

44 

44 

6 

44 

44 

100 

4 

4 

6 

5 

4+ 

Stock 

44 

n 

10 

9 

10 

6 

6 

Stock 

5 

6 

100 

44 

44 

10 

6 

6+ 

10 

6 

6 

Stock 

44 

44 

Stook 

44 

44 

£3 

5 

6 

6 

6 

100 

44 

44 

6 

6 

6 

6 

6 

5 

100 

44 

44 

10  —  104 

93  —  96 


904- 


181- 
13  - 
116  - 
95  - 
12§ 

ul- 

101*- 

99  - 


1? 

924 
54 
100 

m 

14 

120 
102 

13i 


-     4| 


6    0    0 

1 

4  13    6 

5  14    3 

1 

4  13    9 

5    4    0 

8  16    9 

4    6    0 

6    0    0 

+  4 

4  12    4 

5  0    0 

4    6    6 

4  11     0 
4  10    0 

+  * 

4  13    6 

-4 

4    6    9 
4    3    4 
4    8     1 

+  » 

4  11     5 

+  4 

4  17    0 
4    7    0 
4    8    1 

Nil 
7    6    5 

i 

1 

+  4 

' 

+  1 

5  3    6 

6  0    0 

5    2    7 

+  1 

4  17  10 

Hove 

Kensington  &  Knightsbridge,  Ord. 

Do     4  %  Deb 

Kent  Eleo.  Power,  44  %  Deb.    . . 
London  Eleotrio,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.     .. 
Metropolitan  

Do.    4i%  Cum.  Pref 

Do.    4*  %  First  Mort.  Deb.    . . 

Do.    84  %  Mort  Deb 

North  Metropolitan  Power  Sup- 
ply, 6  %  Mortgages  (Red.)  ] 
Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    84  %  Deb 

South  London,  Ord. 

Do.    6  %  First  Mort.  Deb.     . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.    4i  %  First  Deb.  Stook    . . 
Urban,  Ord 

Do.    5  %  Cum  Pref 

Do.    44  %  First  Mort.  Deb.    . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


Stook 
Stock 


Stock 
Stock 


If  -    ,1 

89  —  91  xd 
76  -  60 

11-    1? 
64-    6J 

90  —  93 
Sg-  4i 
48-     4| 

97  -100 
82  —  85 

100  -103 

B|-  i"$ 

68-  74 
82-85 
«i-    f| 

98  101 

93-96 
i-      i 

24—     3 


BA 


-    &A 


♦  Unless  otherwise  stated,  all  shares  are  fully  paid.       t  Interim  Dividend.       J  8s.  Cash  and  2%  in  Funded  Certs. 


-   I 


4  17  3 

4  17  0 

4    8  0 

6  12  0 

4    5  0 

6    9  1 

4     6  3 

4  17  0 

4  14  9 

4  10  0 

4    '.'  4 

4  17  1 


5  14 

S 

6    7 

s 

4  18 

11 

4  18 

3 

4    2 

J 

H     1 

9 

4  19 

0 

5  14 

1 

4  13 

•J 

5    0 

0 

6     1 

3 

6    6 

3 

4    4 

i 

Continued    on    next    pago. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRICITY    SUPPLY    AND    POWER -COLONIAL    AND    FOREIGN. 


Closing 
Quotations 
Feb.  null. 


Rise 

Present 

+  or 

Yield 

Fall 

p.c. 

— 

6  11    7 

5    6    :! 

4  14     1 

5    8    8 

—1 

6  lti    7 

+  1 

5  11)     ) 

7  ia   0 

6     7    6 

6  14     1 

6    6     6 

6     2    0 

Nil 

11    6    8 

4  16    2 

4  16    0 

-41 

7    2  10 

-7 

-  3 

8    i    0 

-4* 

6    0    6 

-6 

7     7     1 

Dividends 
for 


Closing 
Quotations 
Feb.  10th. 


Adelaidt,  6  %  Pref 

Calcutta,  Ord 

Do.    5  %  Prel 

Calgary  Power,  1st  Mort.  Bds.  ., 
Canadian  G»n.  El,  Com 

Do.    7  %  Pref , 

Cordoba  Lt.,  Powi  r  and  T.,  Ord 

Do.     6  %  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba, 

6  %  Bonds 

Eleo.  8upply  Viotoria,  6  %  1st 

Mort.  Deb. 

Eleo.    Dev.    Ontario,    6   %    1st 

Mort.  Bonds 

Kalgoorlie  Eleo.  P.  and  L.,  Ord 

Do.    6  %  Pref 

Kaministiqnia  Power,  6  %  Q.  Bs 
Madras,  Ord. 

Melbourne,  6  %  1st  Mort.  Deb 
Mexican  El.  Lt.,  5%  1st  M.  Bds 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Pref.     .. 

Do.    6  %  1st  Mort.  Gold  Bds 

Do.    6  %  2nd  Mort.  Bonds    . . 


5 

6 

fit 

6 

?J 

61 

6 

ft 

b 

100 

ft 

5 

$100 

7 

8 

$100 

1 

7 
ft 

7 

100 

6 

6 

100 

6 

6 

100 

6 

6 

$600 

5 

ft 

10/- 

Nil 

1 

6 

fit 

$500 

6 

ft 

s 

Nil 

100 

ft 

ft 

ft 

ft 

$100 

4 

4t 

$100 

7 

7 

ft 

6 

100 

e 

6 

»-  fa 

78-      « 
6A-     BA 

1 18"  —  1 17 

122  -127 

.V-     g 

90  -  98 

67*   m 

91  -  91 
96  -   98 

lf2  -104 
11-     11 

llil  —104 
fir.  —  70 
i\  —  47 
83  —  87 
79  —  83 
64  —  68 


Monterey  Rly.,  Light  &  Power,  I 

6  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal, ) 

ft%  1st  Mort.  Bonds  j 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    ft  %  Deb.  Stock 
Roy.  Elec.  Co.,  Montreal,  4J  %  1 
1st  Mort.  Deb.  i 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    4$  %  Per.  Deb 

Toronto  Power,  4J  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb. / 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  J 


* 

1912. 

1918. 

100 

6 

6 

$100 

9 

101 

$500 

5a 

la 

Stock 

10 

Do. 

6 

fi 

Do. 

ft 

ft 

100 

4J 

44 

$100 

64 

6t 

$500 

h 

ft 

Stock 

44 

44 

Do. 

44 

44 

100 

5 

6 

1 

6 

6 

100 

fi 

6 

-283 
-  20 
-217 


113  - 
104^- 


Ib6j 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.fi  %Pref 

Babcook  4  Wilcox  . .        .. 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref.    .. 

Do.    ft  %  Prior  Liens  Debs 

Do.     Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.     Fref 

Do.    Deb 

British  Thomson-Houston,  Deb, 
Britisb  WestinghouBe,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien     . . 
Browett,  Lindley,  Ord.     . . 

Do.  Pref 

Brush,  7%  Pref 

Do.     1  •¥  Prior  Lien  Deb. 

Lt,     4*  %  Deb 

Do.    4j  %  Second  Deb. 
Calender's  Cable  .. 

Do.     Pref 

Do.    Deb 

Castncr-Kellner 

Do.     Deb 


100 

100 


100 
100 


100 
100 


K-     H 

8  12     4 

I-     I 

+A 

6  17    2 

8*-    8A 

-A 

ft    0    4 

IA-    Ir'a 

4    8    6 

I'1*—    lj» 

B-     k 

6    8    0 

95  -  98 

+  1 

5    2    0 

87  -  90  xd 

-12 

5  11     1 

8!-    91 

5    6    8 

51—    l*xd 

4  14     1 

102  -105 

+  2 

4    6    9 

«2  —  95 

4  14    9 

IA-   1A 

Nil 

68  —  71 

5  12    8 

102  -105 

6  14     6 

2/-  -3/. 

Nil 

8/-  -8/6 

Nil 

0  —       i 

Nil 

fO  —  85 

-12 

5  17    8 

39  —  43 

10    9    4 

23  —  27 

16  18     4 

m-  12 

6    5    0 

48-    '4 

4  17    9 

97   -  1(0 

4  10     0 

2*4-  2«| 

108  — 116  xd 

4     5     1 

Crompton  &  Co.,  Deb, 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.     fully  paid     . .        . . 

Do.    4  %  Deb 

Do.    6  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord. 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T. 

Do.    Pref 

Telegraph  Construction  . . 

Do.     Deb 

Willans   &    Robinson,  4  %  1st 

Mort.     Deb 

Do.     B  4  %  Cum.  Pref. 


100 

1 

5 
Nil 

5 

1 

6 

6 

5 

Nil 

6 

Nil 

100 

4 

4 

100 

ft 

6 

1 

5 

1 

7 

7 

10 

7 

7 

100 

5 

6 

10 

6 

K 

100 

4 

4 

6 

15 

101 

6 

a 

44 

100 

4| 

10 

74 

74 

10 

h 

ft 

12 

20 

64 

100 

4 

4 

100 

4 

4 

100 

fl= 


sa  - 

104- 


IA 
7i 
94 

104 

98 

14 

6A 
102 
12 
9] 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 
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Amazon  Telegraph 

Do.     6  %  Deb.  Red. 
American  Telcp.  A  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

l»o.    6%  Pref 

Do      Def 

Anglo  -  Portuguese    Tel.,    ft 

Mort.  Del 
Chili  Telephone      . . 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref.  .. 
Direct  Spanish  Telegraph,  Ord. 

Do.     10%  Cum.  Pref.  .. 
I  >i rcft-t  United  States  Cable 
Direct    W.  India  Cable,  4*  %  I 
Reg.  Deb.  f 
Eastern  Telegraph,  Ord.  Stock 

Do.     84  %  Pref.  8tock  . . 

Do.    4%  Mort.  Deb.     .. 
Eastern  Extension 

Do.    4%  Deb 

Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

G  eat  Northern  Telegraph 
Indo  European  Telegraph 
Maokav  Companies  Common 

Do.    4  %  Cum.  Pref.     . . 


10 

Stock 

$101 
$1(00 
Stock 

Do. 

Do. 

100 

6 

Stock 


Stock 
Do. 
Do. 


25 
$100 
$1C0 


80/. 


44   I        fi- 


ll 4 


97 
-127 


91  -  94 

65  —  (8 
1CB2-  109J 

24B-  25g 
108  —1(5 

7fJ-  7g 
81  -  83 

PJ—  Hf 
15 i-   16| 

>4-     4 

74-     8 

eg-     7|xd 

97  —  99 


IV*       18 

64  -  go 
ni-  Hi 

124-   13 

81 1—  at* 


54 


60 


81  _  87 
67  -    71 


6  18     4 

+  1 

F     8    0 

8    6    u 

4  2 

4     6     0 

1     8     3 

+    .'. 

5     0      1 

5  18    3 

4  15    2 

s     5    0 

+   * 

4  10    5 

6     8     1 

5  19    6 

5    0    0 

+  } 

6     6     (i 

6    8    6 

4  10  10 

-1  ■> 

R     3    0 

4     7    (i 

4     2    4 

S     7     8 

1  1 

4     3     4 

6    2    2 

+   i 

4  12    4 

5  19    5 

+  1 

6     8     i 

5  IB     0 

ft  ia  8 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partic.  Pref.  . . 
Monte  Video  Telephone,  Ord.   .. 

Do.    6%  Pref 

New  York  Telcp.,  4  J%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  I 
Guar.  Debs.  J 
Reuter's 

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  I 
Deb.  Red. ] 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America    .. 

Do.    4   %    Debs.,    1  to  1,500  1 

guar,  by  Braz.  Sub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.     6  %  Cum.  2nd  Pref. 

Do.     6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

SO 

1 

17 

1 

6 

6 

1 

ft 

5 

100 

44 

44 

1 

10 

Kit 

1 

fi 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

101 

Cert. 

6 

6 

Stock 

44 

44 

5 

B 

6t 

6 

5 

6 

24 

24 

100 

4 

4 

10 

It 

U 

10 

li 

fi 

10 

« 

6 

100 

6 

6 

10 

7t 

7 

Stock 

4 

4 

SlOi.0 

44 

44 

;;'  ' 
Si 

H 

10(1  - 
H- 


6|- 
»A- 

P6  - 


m 

■  : 


99 

'it 

99 
18, 


*  Unless  otherwise  stated  all  BhareB  are  fully  paid. 


t  Interim  dividend, 


n  Paid  in  deferred  interest  warrantB. 


Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


Electro-Harmonic  Society. — The  next  concert  (Ladies' 

Night)  will  be  held  at  the  Holborn  Restaurant  (King's  Hall)  on 
Monday  evening  next,  February  16th,  at  8  o'clock.  Mr.  A.  P. 
Trotter  will  be  in  the  chair.  The  artistes  are  as  follows : — 
Vocalists,  Miss  Annie  Bartle  (soprano),  Mies  Violet  Oppenshaw 
(contralto),  Mr.  Joseph  Cheetham  (tenor),  Mr.  Con6tantine  Morris 
(baritone)  :  violinist,  Senhor  Joec  Soler  Gomez  :  Scottish  comedian, 
Mr.  Hector  Gordon  ;  humoreeques.  Mies  Olive  Twain  and  Mr. 
Cyril  Weller  ;  humour  and  music  at  the  piano,  Mr.  Ernest 
Hastings ;  solo  pianoforte  and  accompanist,  Mr.  Bernard 
Flanders.  A.R.A.M. 


Wireless  Telejrranhy  and  Explosions. — The  following 

Reuter  telegram  from  Paris,  dated  February  7th,  is  too  utterly 
delicious  to  be  missed  ; — The  Journal  this  morning  publishes  an 
interesting  statement  by  a  French  engineer,  who  declares  that 
dangerous  explosions  are  liable  to  occur  at  the  meeting  point*  of 
wireless  electric  waveB.  As  an  example,  the  engineer  points  out 
that  the  Vvltvmo  disaster  took  place  just  on  the  junction  point  of 
the  Eiffel  Tower  and  Glace  Bay  wireless  lines.  Again,  the  recent 
mining  explosion  near  Cardiff  was  on  the  Clifden-Paris  line,  while 
Toulon,  where  the  explosions  on  board  the  battleships  Jena  and 
Liberti  occurred,  is  on  the  Paris-Bizerta  line 
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GERMAN    EXPORTS    OF    ELECTRICAL 
GOODS    IN     1913. 


'I  hi   follow  ing  figures  showing  i  be  expoi  ti  of  •  li 

i,(1iii  i  lei  manj    in    L918,  are  taken   from   th    recentlj    i    ti<  .1 

official  tradi     tatisti    ;  figun     [oj    L912   ur<    added  foj  pui  posei 

jjj  comparison,  and   imti's  n|   anj    inci easi 

■(Tea,     The  total  expoi  ts  of  all  kinds  ol  elect]  ical  g 

r.ii  ,  ..,  ,,    i  ;;,.,, ,  LOO  kilog  .  palued  ai  290,482,000  marks;  as 

ifaioBi    119,302,500   kilogs,    valued   at  239,699,000   mar]    .     n 

m ' 

t9ia 

i  i/,    moto)  i,  transformers, 
up  to  25  kg.  weight. — 

I-   Austria  116,000 

.  Ru  84,000 

.    Prance  50,000 

Great   Britain  ...         18,000 

mntrica       ...        277,000 


Clogs. 


121,000 
182,000 
59,000 
58,000 

321,000 


Kill,;: 


Total 

wm  25  kg.  to  LOO  kg.- 

!>    Austria  

,.  Russia  : 

it    Britain 

.    Belgium         

rancc  

..  [taly      

..  Holland  

,.  Spain 

tier  countries 

Total 


672,000 
268,000 
212,000 
193,000 
189,000 
193,000 
197,000 
162,000 
765,000 


582,000 

505,000 
268,000 
197,000 
236,000 
146, (XX) 
238,000 
243,000 

781,000 


895,000 
622,000 
577,000 
503,000 
491,000 
433,000 
454,000 
330,000 
2,536,000 


,    LOO  to  500  kg.— 

To  Austria  

.,  Russia  

..  Belgium         

„  <  Ireat  Britain 

..  Brazil  

.  Spam  

aly     

Argentina       

..  i  >thcr  Countries 

Total 

i  r  500  kg. — 

pan  2,960,000 

..  Italy  2,550,000 

Lrgentina      -2,589,000 

lelgium         1,892,000 

issia  1,421,000 

„  Spam  1,686,000 

British  S.  Africa     ...  1,328,000 

.,  Brazil  1,078,000 

,.  Other   countries      ...  8,559,000 


616,000 
809,000 
641,000 
760,000 
532,000 
574,000 
347,000 
491,000 
2,983,000 


2,419,000 
1,613,000 
1,387,000 
2,168,000 
2,171,000 
2,239,000 
906,000 
1.144,000 
11,592,000 


Total 
Cables. — 
To  Belgium 
..  Holland 
,  den 
..  Japan 
..    Argentina 
..  Norwaj 
.  I  Ireat    Britain 

h    E.    Indies 
..  ( Ither  countries 

Total 

[re  lamps. — 

To  Russia 

,.  Austria 
..  Great   Britain 
entina 
1  ither    countries 

Total 
Mcial-tilamcnt  lamps. — 
To  Russia 
..  Great  Britain 
..  Spain 
.,  Italy 
..  Austria 
.  i  'i  tnce 
. .  <  Ither  countries 

T,  tal 


1,382,000 
5„721,000 
3,033.000 
1,489,000 
3,51  1,000 
1,570,000 
L.220,000 
967,000 
L3,074,O00 


5.:'.0.5.("m"mi 
6,955,000 
2,281,000 
3,724,000 
6,835,000 
3,565,000 
1,073,000 
3,616,000 
14,237,000 


91  ,(JOO 

66,000 

71,000 

66,000 

263,000 


138,000 

•  10,000 

74,000 
L05,000 
238,000 


370,000 
260,000 
136,0)0 
152,000 

190,000 
113,000 
850,000 


325,000 
148,000 
104,000 
155,000 
233,000 
100.000 
1,049,000 


5,000 

98,000 

9,000 

10,000 
44,000 


575,000        741,000        +    166,000 


-  140,000 
1  '237,000 

+  56,000 

+  4,000 

+  47,000 

-  47,000 
+  41,000 
+  81,000 
+  16,000 


2,851,000  3,146,000   +  295,000 


-  279,000 
+  187,000 
+  64,000 
+  257,000 
+  41,000 
+  141,000 

-  107,000 
+  161,000 
+  447,000 


6,841,000     7,753,000        +    912,000 


-  541,000 

-  937,000 
-1,202,000 


+ 


+ 


276,000 
750,000 
553.000 
422,000 
66,000 


+3,033,000 


24.063,000  25,639,000        +1,576,000 


+   923,000 

+1,234,000 

-  752,000 

-  765,000 
+3,321,000 
+1,995,000 

-  147.0IMI 
+2,649,000 
+1,163,000 


37.970,000  47,591,000   +9-,621,000 


ti.iinn 
•26,0(111 
3,000 
39,000 
25,000 


557,000   595,000    4   38,000 


45,000 
112,000 

32,000 
3.000 

43.000 

13,000 
199,000 


lilt  nr.i. — 

■ 

+ 

192,000 

,,  Hollai 

,.1 

146,000 

+ 

,,  Swedi 

II 

li 

,,   Suit/.i 

Hand 

9 

counti  ii 

516,000 

Total 


Electric  apparatus  for  lighting,  pou 


To  Ru                 1,790,000 

.,    \iistipi  1,627,000 

,,  1 1                    ...  1,263,000 

Belgium        ...  \.,V 

..   Vrg<  Dtina  1,361,000 

.,  Brazil             Bll  000 

..  Great    Britain 

,,  Japan             527,000 

..  I  Ither  counti 

Total 

Electric  meters  dc. — 

To  iustria          40  000 

..  Russia            397,000 

.,  Hals               361,000 

.     Argentina       L63.000 

,,  Japan             L01,000 

„  Spam              147,000 

„  Belgium          I  Is, am 

„  Denmark        103,000 

„  Great   Britain           ...  122,000 

„  Other  countries       ...  639,000 


2,924,000 
1,992,000 

1,465,000 

L,520,000 

616,000 

1,441,000 

6,128,000    9 


353,000 
570,000 
375,000 

91,000 
249,000 
L29,000 
L33,000 

867,000 


Total 

Insulating   tubes. — 

To  Belgium         306,000 

„  Switzerland 866,000 

,,  Russia             354,000 

„  Sweden           286,000 

„  Austria            274,000 

„  Italy               232,000 

„  Other  countries       ...  847,000 


329,000 
367,000 
406,000 
364,000 
L.154,000 


Total 


Electric  signalling  apparatus,  &c- 


To  Russia 

Great  Britain 

Belgium 

Denmark 

Holland 

Other    countries 

Total 


140,000 
122,000 
94,000 
63,000 
59,000 
4ll,S,llH0 


169,000 
186,000 
106,000 
61,000 
58,000 
168,000 


Telephones  and  telephone  appai 

To  Russia             134,000 

,,  Great    Britain           ...  89,000 

,,  Italy               85,000 

..  Austria            53,000 

,,  Frana            41,000 

.,  Other    countries        ...  Idii.ono 


L30,000 
131,000 

O.s.l  II H I 

74,000 
131,1 


Total 


Finit 
To 


hid  urinal  li  n 
Austria 
Italy 
Belgium 
K  ranee 

(ireat    Britain 
Russia 
•Japan 
Argentina 
British  S.  Africa 
( Ither  countries 

Total 


Accumulators.  — 

To  Denmark 
,,  Sweden 
„  Holland 
,,  Norway 
,,  Japan 
,,  Argentina 
„  Chile, 

,,   Other    COUntl  1' 


II II  it 


••mi  iii  utators. 
597,000 
511,000 
429,000 
202,0(111 
430,000 
270,000 

246 

191,000 
130,000 

..  1,030,000 


597,000 

246,000 
223,000 
328,000 
664,000 
328,000 

Is',. 

1,562,000 


1,101.00(3 
1,953,000 
444,000 
290,000 
293,000 
3,081,000 
699,000 


878,000 

323,000 

1,491,000 


2,071,000  2,114.000   +  43,000 


Total    ...  9,070,000  6,03 
Kilog.  =  2.204  lb. 


I     159,000 

:  5,000 


L5,317,000  21,553,000  6,236,000 


-     5 

+  I  l.OO.i 
116,000 
10,000 
+  102,000 
+  11,000 
+  30,000 
+    153,000 


2,557,000     3,321,000        +    764,000 


•V2.iK.Ki 

25,000 
81,000 
132,000 
132,000 
307,000 


3,165,000     4,232,000        +1,067,000 


20,  On  i 
64,000 
12,000 

1,000 
60,000 


886,000     1,048,000        i     162,000 


42,000 

15 .000 

33,006 


805,000   957,000   +  152,000 


134,000 

21,000 

102.IXIO 

37,000 


000 


-  27- 
-1,075,000 

-  3I2.0IXI 

+       - 

-  1' 
282,000 
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THE    ALL-ELECTRICAL 
THE    PANAMA 


OPERATION 
CANAL. 


Br  JOHN  GEO.  LEIGH. 


In  two  series  of  articles  published  in  the  Electrical 
Review*  I  have  endeavoured  to  demonstrate  the  great 
assistance  which  electricity  has  rendered  to  the  expeditious 
and  economical  completion  of  the  Panama  Canal.  To-day 
there  remains  comparatively  little  to  be  done,  beyond  the 
deepening  of  the  channel  at  the  two  terminals  and  the 
removal  of  material  which  has  fallen  into  the  Culebra  Cut 
as  the  result  of  breaks  and  slides,  to  ensure  the  safe  naviga- 
tion of  vessels  over  what  was  heretofore  47  miles  of  conti- 
nent. Within,  probably,  a  month  after  these  words  are 
in  type,  a  vessel  of  draught  and  tonnage  sufficient  to  com- 
mand the  respect  of  even  the  most  captious  of  critics  will 
have  passed  from  the  Caribbean  Sea  to  the  Bay  of  Panama, 
thus  bringing  very  near  to  the  imagination  the  day  when 
America's  splendid  enterprise  will  be  formally  dedicated  to 
the  use  of  the  commerce  of  the  world. 

I  suggested  during  the  course  of  the  articles  referred  to 
that  the  success  which  had  attended  the  use  of  electrical 
energy  as  an  auxiliary  to  constructive 
work  left  little  room  for  doubt  that  in 
the  future  the  same  power  would  reign 
supreme  as  the  sole  force  relied  upon  to 
discharge  the  manifold  duties  connected  gatun   o 

with  the  operation  of  the  Canal.  I 
propose  to  show  in  the  present  contribu- 
tion that  this  anticipation  has  been  fully 
realised,  and  to  indicate  the  means  by 
which  the  energy  will  be  applied  to 
the  various  duties  assigned  to  it.  The 
triumph  of  electricity  in  this  connection 
is  the  more  remarkable,  because  of  the 
exceptionally  deteriorating  effect  of  the 
Isthmian  climate  upon  metals  and  deli- 
cate instruments.  I  have  described  in 
an  earlier  article — that  of  February  9th, 
1912 — the  very  exhaustive  tests  to 
which  the  Canal  Commission,  before 
considering  any  tender,  subjected  the 
sample  motors  submitted  to  it,  and 
in  subsequent  pages  frequent  reference 
will  be  found  to  kindred  precautionary 
measures  adopted  in  the  case  of  other 
equipment.  To  obviate,  so  far  as  prac- 
ticable, the  operating  difficulties  likely 
to  be  occasioned  by  the  destructive 
influences  of  tropical  humidity,  great 
care  has  been  taken  to  ensure  that  all 
electrical  apparatus  shall  be  of  the  best 
grade.  Where  it  has  been  absolutely 
necessary  to  use  iron,  as  in  the  frame- 
work for  oil  switches  and  switch-board 
panels,  the  pipe  supports  are  heavily 
galvanised,  or  sherardised,  and,  after 
installation,  have  been  well  painted  or 
varnished.  In  instruments,  wherever 
practicable,  either  brass  or  copper  has 
been  substituted  for  iron  and  steel  ; 
and  in  cases  where  soft  iron  is  essential 
to  carry  magnetic  fluxes  the  iron  cores 
have  been  specially  impregnated.  Local 
tests  having  demonstrated  the  peculiarly 
destructive  effects  of  excessive  humidity  upon  ordinary  elec- 
trical insulation,  exceptional  care  has  been  taken  to  ensure 
that  the  insulation  of  all  transformer-room  equipment 
Bhall  be  of  quite  superior  character. 

Climatic  conditions  have  resulted  also  in  the  adoption  of 
several  precautionary  improvements  in  the  design  and  instal- 
lation of  telephone  equipment.  Generally  speaking,  all  iron 
work,  so  far  as  possible,  is  galvanised  ;  all  interior  wood- 
work and  all  cables  have  been  treated  with  an  impregnating 

"  Electricity  and  the  Panama  Canal,"  November  4th  and 
25th,  1910  ;  "  Electric  Power  for  the  Panama  Canal."  January  1  2th, 
19th  and  2(>th,  and  February  !<th,  1912. 


OF  compound  and  given  two  or  three  coats  of  shellac,  and  the 

tinned  copper  wiring  of  the  switchboards  is  protected  by 
enamelled  insulation  and  wrappings,  two  of  silk  and  one  of 
cotton.  The  induction  and  receiver  coils  are  boiled  in  a 
wax  compound  and  then  covered  with  coats  of  shellac,  and 
transmitters  are  provided  with  a  weatherproof  granular 
button,  also  specially  treated  with  a  view  to  the  exclusion  of 
moisture.  To  the  exposed  surface  of  the  magnet  is  given  a 
coat  of  thin  enamel,  by  which  it  is  hoped  to  reduce  very 
materially  the  formation  of  rust  on  the  end  of  the  magnet, 
and  that  consequent  filling  of  the  space  between  it  and  the 
diaphragm,  which  is  one  of  the  chief  drawbacks  to  its  use 
in  the  Isthmus. 

As  explained  in  earlier  articles,  the  permanent  source  of 
energy  to  be  employed  in  the  operation  of  the  Canal  is  a 
hydro-electric  station  situated  a  short  distance  below  the 
concrete  dam — in  ogee  form,  with  crest  on  the  arc  of  a 
circle  in  place — which  separates  Gatun  Lake  from  the  con- 
crete-lined spillway  intersecting  the  east  and  west  portions 
of  Gatun  Dam.  As  indicated  in  fig.  1,  showing  the  main 
features  of  the  development  relative  to  the  spillway  channel, 
the  dam  is  808  ft.  long  on  the  crest  line  across  the  channel, 
93  ft.  wide  from  heel  to  toe,  and  rises  09  ft.  above  sea 
level.     On   it  are   built   piers  and  regulating  work?,  and 


A,  Pender  wall  ;  B,  Foreb&y;  C,  Gate  house;  D,  Penstocks;  E,  Piwer  bouse;  F,  Possible  extension. 

Fig.  1. — Eastern  Half  of  Gatun  Dam  Spillway,  Showing  Position  of 

Power  Station. 


between  the  former  are  installed  14  gates,  built  up  of  steel 
sheathing  on  a  framework  of  girders,  designed  to  give 
absolute  control  of  the  lake  under  all  possible  conditions. 
The  power  station  is  constructed  of  concrete  and  steel,  is 
rectangular  in  shape,  and  contains  one  main  operating 
floor,  with  a  turbine  pit  and  two  galleries  for  electrical 
equipment.  The  dimensions  of  the  building  permit  of  the 
present  installation  of  three  2,000-kw.  units,  provision 
being  made  for  an  extension,  whenever  required,  of  three 
additional  similar  units.  The  amount  of  structural  steel 
used  in  the  construction  of  the  power  house  was  about  320 
tons.  The  forebay  was  built  as  an  integral  part  of  the  curved 
portion  of  the  spillway  approach  wall,  which  contains  five 
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large  apertures  opening  into  it,  and  will  serve  us  a  fender  wall 
to  prevent  float  ing  debris  from  accumulating  at  the  herniates. 
It  is  calculated  that  from  the  Btorage  in  Gatno  Lake 
there  will  be  available  always  sullicient  water  to  warrant  tin; 
installation  of  i!,000  kw.  in  generating  capacity,  including 
reserve.  The  elevation  of  the  lake  will  vary  with  the 
<>ns  from  7!)  ft.  to  H7  ft.  above  sea  level,  and  the 
average  head  throughout  the  year  will  be  approximately 
7.r>  ft.,  the  elevation  of  the  tail  race  being  about  -f  8  ft. 
During  the  rainy  season  water  in  the  lake  will  be  plentiful, 
and  must  be  wasted  over  the  spillway,  but  in  the  dry 
months  it  will  be  necessary  to  draw  upon  the  storage  above 
elevation  +  70.  The  maximum  quantity  of  water  diverted 
for  hydro-electric  purposes  will  be  approximately  7  per  cent. 
of  the  minimum  supply,  or  the  excess  which  is  not  required 
for  lockages,  evaporation  and  leakages. 

The  electrical  load  connected  to  the  power  station  con- 
sists for  the  most  part  of  power  feeders,  which  will  dis- 
tribute energy  to  the  machinery  of  the  three  series  of  locks, 
the  Gatun  and  Mirailores  spillways,  the  permanent  machine 
shops,  the  coal  and  cargo-handling  plants  at  Cristobal  and 
boa,  the  dry  dock  at  the  latter  port,  the  fortifications, 
and  other  smaller  drives  already  in  service  or  contemplated. 
In  addition,  there  will  be  the  lighting  load  of  the  locks  and 
canal  channel  and  of  the  Zone  towns.  Considerable  load 
also  will  probably  be  obtained  through  a  service  for  domestic 
purposes,  electric  cooking  replacing  the  stove  and  its,  on 
the  Isthmus,  expensive  fuel.  There  is,  moreover,  a  possi- 
bility in  the  near  future  of  an  electrification  of  the  Panama 
Railroad.  The  circuits  from  the  power  house  to  the  load 
centres  are  in  duplicate,  in  order  to  ensure  so  far  as  possible 
an  absolutely  continuous  service  ;  and  a  high-voltage  trans- 
mission line  connects  the  Gatun  power  station  to  the  station 
at  Miraflores,  which  was  in  use  during  the  construction 
period,  and  will  be  held  in  reserve  as  an  auxiliary  to,  or 
temporary  substitute  for,  Gatun. 

From  the  forebay  the  water  will  be  carried  to  the  turbines 
through  three  steel  penstocks,  each  having  an  average  length 
of  350  ft.  The  penstocks  are  constructed  of  ;!-in.  plate 
riveted  together,  and  have  an  inside  diameter  of  10  ft.  G  in. 
Their  exteriors  are  surrounded  by  a  concrete  coating 
nowhere  less  than  12  in.  thick,  anchored  to  the  steel  by  means 
of  Z-bars,  3  in.  x  -j  in.,  which  are  riveted  to  the  plates.  This 
coating  will  serve  both  as  a  protection  against  corrosion,  and 
also  as  a  means  of  protecting-the  penstocks  against  super- 
imposed earth  pressures.  The  steel  and  masonry,  it  may  be 
added,  are  entirely  covered  with  the  fill  of  Gatun  Dam. 
Near  the  lower  end  of  the  penstocks,  at  the  power  house 
wall,  there  is  installed  a  testing  link,  for  the  purpose  of 
measuring,  by  the  velocity  method,  the  quantity  of  water 
flowing  in  each  tube. 

The  entrances  to  the  penstocks  are  closed  by  cast-iron 
headgates  and  bar  iron  trash  racks,  the  latter  being  intended 
to  prevent  sunken  debris  from  entering  the  tubes,  and  possibly 
clogging  or  breaking  the  turbine  runners.  The  headgates  are 
raised  and  lowered  by  individual  motors,  geared  to  rising 
stems  attached  to  the  gate  casting,  control  of  each  motor 
from  the  station  switchboard  being  effected  by  means  of 
reversing  contactors,  with  interlocks,  a  limit  switch  and 
float  switch,  all  operating  automatically.  The  driving 
machinery  and  motors  are  placed  in  a  small  concrete  gate- 
house, erected  upon  the  forebay  wall  directly  over  the  gate 
recesses  and  trash  racks,  provision  being  made  for  a  future 
addition  of  three  headgates. 

The  turbo-generator  units  (see  fig.  2)  are  of  the  vertical 
type,  the  entire  weight  of  the  rotating  element  being  sus- 
pended from  an  overhung  thrust  bearing,  supported  from 
the  top  shield  of  the  generator.  The  water  enters  the 
turbine  through  a  tapering  joint  from  the  penstock,  and 
discharges  into  an  increasing  elbow  draught  tube,  made  of 
{-in.  steel  plates,  embedded  in  the  concrete  foundation, 
kach  turbine  is  rated  at  2,250  KW.,  at  a  speed  of  250  r.p.ji., 
and  will  pass  approximately  500  ft./sec.  of  water  at  full 
load. 

Superimposed  upon  the  turbine  casting,  but  separated  by 
a  distance  ring,  6  ft.  in  height,  is  the  generator,  rated  at 
2,000  KW.,  and  delivering  three-phase  25-cycle  current  at 
2,200  volts  pressure.  The  governor  is  mounted  upon  one 
side  of  the  distance  ring,  and  is  geared  solidly  to  the  main 
shaft. 


From  the  lower  part  of  the  generator  the  teada  to  the 

outgoing  feeders  pan  thron/li   a  manhole  at  the  baJC    of  the 

turbine  into  a  duct  line,  which  carriee  the  cablet  toman 

holes  in  the  cable  vault.    Thence  the  lead  en  up 

the  building  wall  in  tiled  ducts  to  the  genei 
which  consist  of  air-insulated  coill   mounted    upon  cor 
cores,  and  give  protection  to  the  generators  in  the  event  of 
severe  and  protected  short-circuit  outside  the  machine*.     A 


A,  2,250-kw.  Water  turbine;  B,  2,000-kw.  Generator;  C,  Reactance; 
D,  Generator  instrument  transformers;  E,  Generator  switches; 
F,  Bus  1:  G,  Bus  2;  H,  Circuit  switches;  J,  Circuit  instrument 
transformers;  L,  Draft  tube;  M,  Penstock;  N,  80-ton  crane; 
O,  First  gallery  (el.  +  40-85);  P,  8econd  gallery  (el.  +  56'35); 
R,  Cable  vault ;  8,  Low  water  level  (el.  +  7). 

Fig.  2.— Section  thbougb  Gatun  Hydbo-Electbic  Poweb 
Station. 


reactance  coil  is  inserted  in  each  of  the  three  phases. of  each 
generator. 

Adjacent  to  the  reactances  is  a  concrete  cabinet  contain- 
ing small  series  and  shunt  transformers  for  energising  the 
instruments   and  protective  devices  on  the  main  control 


|  D,ilHjjjE»      L 

s* 

^ 

..' 

Uv- 

J    ^W 

afi*5 

^-        ■— _, 

l\\ 

f*c  fei 

, 

1 

1 

Fig.  3.— Gatun  Power  Station:  Tail-race  Pit,  Looking 
up-stkbam. 

switchboard.  The  generator  leads  next  enter  a  concrete 
compartment  in  which  are  a  pair  of  switches  permitting  a 
selection  of  connections  to  either  of  the  duplicate  bus-bars 
situated  on  the  first  gallery  floor,  directly  underneath  the 
generator  oil  switches.     These  bus- bars  are  to  distribute  the 
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energy  among  the  several  circuits,  each  of  which  is  equipped 
with  oil  switches.  The  distributing  circuit  passes  from  the 
circuit  switch  to  an  instrument  transformer  compartment, 
similar  in  every  respect  to  the  generator  instrument  trans- 
former compartment.  From  the  instrument  transformers. 
the  circuit  cables  ilrop  into  vertical  duct  shelves  in  the  cable 
vault,  and  thence  emerge  from  the  station  through  man- 
holes at  either  end  of  the  building  into  duct  lines  at  the 
crest  end  of  (iatun  Dam. 

An  important  feature  in  the  design  of  a  modern  power 
house  is  the  remote  control  of  all  auxiliary  machinery  and 
equipment,  particularly  of  the  dangerous  switching  opera- 
tions on  high  voltages.  The  control  and  protecting  devices 
at  the  <!atun  station  have  been  worked  out  carefully,  and 
should  permit  of  a  quite  flexible  and  reliable  operation  of 
the  generators  under  any  probable  condition  of  loading.  A 
main  control  switchboard,  of  the  unit  panel  type,  is  erected 
upon  the  second  gallery  floor,  from  which  the  operator 
possesses  a  very  good  view  of  the  entire  Htation  ;  and  com- 
mand of  all  operations — indicated  by  means  of  small  pilot, 
or  signal,  lamps— is  obtained  through  master  control 
switches.  The  attendant  at  the  switchboard  remotely  con- 
trols all  switching  operations,  both  on  the  high-tension  and 
exciter  bus-bars,  and  also  the  headgates,  governors,  rheostats 
and  Held  circuit  breakers. 

In  addition  to  the  control  switches  the  main  switchboard 


and  easily  operated  system  possessing  ample  capacity 
under  all  working  conditions  and  exceptional  reserve  should 
one  exciter  be  accidentally  damaged. 

{To  be  continued.'] 


ELECTRIC    TRAIN-LIGHTING    SYSTEMS. 


By  T.  FERGUSON,  A.M  I.E.E. 


(Abxtraet  of  paper  rend  before  the  Institution   ok  Elkctbicai 

Engineers,  at  Birmmgltam,  January  l'8///,   1911.) 
Moch   has  been  said   and   wri^ten^   with   respect   to  the  con 

paratiye  danger  and  safety  of  gas  and  electricity  as  a  means 
-1  Ham  lighting,  and  it  has  even  been  denied  thai  gas  add* 
materially    to  the  lire  danger  m  case  of  collision;    but  the  fact 

remains  that  in  nearly  every  case  of  fire  alter  a  collision  on 

steam  railways,  gas  has  been  used  for  lighting  the  carriages. 

It    would   appear  that   the  reason    why   electricity    at    the 
present  date,  has  not  entirely  superseded  gas  is  ■  i 
expenditure. 

The  'cheapest  system  to  use  would  be  to  install  high-sped 
steam-driven  generators  on  the  locomotives  and  m<  n  Ij  equip 
the  carriages  with  lamps  and  wiring,  providing  suitable  cable 
connections  between  the  carnages.  This  system  is  used  to  a 
hunted  extent  in  America,  where  it  is  known  as  the  "  head 
end"  system.    It  affords  some  inconvenience  to  traffic 
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contains  all  indicating,  integrating  and  recording  instru- 
ments, essential  for  the  methodical  and  economical  operation 
of  the  station.  Time-limit  relays  are  mounted  upon  the  relay 
panels  to  serve  as  a  protection  to  circuits  and  generators  in 
case  of  overload  ;  and  continuity  of  the  operating  circuit  is 
obtained  by  the  installation  of  a  storage  battery  upon  the 
first  gallery  floor,  the  switches  being  mounted  upon  one 
panel  of  the  main  control  switchboard.  A  voltage  regulator, 
automatically  maintaining  a  uniform  bus-bar  pressure,  is 
assembled  upon  a  nnaller  station  panel  at  one  end  of  the 
main  board. 

A  variation  from  standard  practice  is  found  in  an  attempt 
to  secure  maximum  reliability  in  the  excitation  system  with- 
out the  installation  of  additional  water  turbine  exciter  sets. 
When  the  station  is  running  smoothly,  the  direct-current 
supply  is  obtained  most  economically  through  motor-driven 
exciter  sets,  operated  directly  from  the  2,200-volt  bus-bars. 
Two  such  sets,  each  of  100  KW.  capacity,  are  erected  in  the 
Gatun  station.  Difficulty,  however,  is  encountered  when 
the  station  is  shut  down,  as  no  source  of  2,200-volt  supply 
is  available  to  drive  the  exciter  sets.  The  small  water 
turbines  usually  installed  for  the  purpose  of  driving  the 
independent  exciters  are  more  complicated  than  motor- 
driven  sets,  since  they  require  adjustment  of  governor  and 
valves,  and  also  additional  penstocks  and  gates.  At  Gatun, 
e.eh  machine  is  equipped  with  a  50-kw.  exciter  mounted  upon 
the  vertical  shaft  m  the  6-ffc.  space  separating  the  turbine 
from  the  generator.  When  starting  after  complete  shut- 
down, the  direct-connected  50-KW.  exdteis  will  furnish  the 
necessary  excitation  until  such  time  as  the  m>tor-driven 
exciter  may  be  connected  to  the  system.  It  is  believed  that 
this  selection  of  exciter  equipment  will  result  in  a  simple 


ing.  insomuch  as  the  locomotives  must  remain  attached  to 
their  trains  for  longer  periods  than  are  necessary  with  the  gas- 
lighting  system,  and  it  does  not  lend  itself  to  gradual  con- 
version; hence  the  lim  s  upon  which  electric  lighting  systems; 
have  been  developed  are  practically  confined  to  the"  individual 
unit  "  system,  where  each  carriage  carries  its  own  generator, 
driven  from  the  axle,  and  also  a  storage  battery'  to  supply  the 
lights  when  the  train  is  standing. 

An  alternative  course  in  the  case  of  block  trains  is  to  light 
the  complete  train  from  one  or  more  large  axle-driven  dynamos 
in  the  brake-van  or  vans,  storage  batteries  and  regulating 
gear  of  course  being  employed  just  as  in  the  "  individual  unit" 
system. 

The  "individual  unit"  system  is  particularly  well  adapted 
to  the  n  quirements  of  the  railways,  as  ea<  b  coach  so  .'.pupped 
i  ;,,,  independi  nt  unit,  can  be  run  anywhere  on  the  railway, 
and  has  no  storage  tanks  which  require  to  be  recharged  at 
Erequi  n1  intervals.  The  system  can  be  introduced  as  gradually 
as  required,  the  obvious  way  being  to  equip  new  coaches  <■ 
thej  come  ou1  of  the  works  and  convert  old  gas-lighted  rolling 
stock  as  opportunity  arises. 

'1  h,.  ,h  nan iav  he  regulated  to  give  eithei  i  'rent 

or   constant   voltage   al    speeds   above   the    normal.      In   either 

if  the  battery  is  to  be  charged  dining  lighting  duty,  the 

dynamo    raltage    mu  I    b<    con  iderably  higher   than   the    I 

V(",lt;i  ■  fc-  if   the   buttery    is   to   be   kept  in 

condition.     The  difficult  problem  to  be  solved  lies  not  80 

m    n  gulat Hi      d;  d  uiio   so    that    it    gives    constant 

curr,  nl  o]  cox,  tain  voltage,  but  in  dealing  in  the  Ian  p  circuj 
p  [ft  the  extra  voltage  necessary  to  charge  the  batterj      MuflJ 

ii:i.    be-  o   concentrated   on   the   problem   ol    n 
and  withdrawing  in  the  lamp  circuil  compen  .ating  resistance! 
in  BU(  nt  fluctuations  in  the  ligl 

lt  was  ,|,  that  early  in  the  history  of 

.:  to  the  adoption  of  the  double-batter?         tem. 

trrangement  is  practically  confined   to  eon  i a,, (-current 

fc  No  1  battery  is  or, 

while  N<».  3  battery  supplies  current  to  the  lamps.    Ihe  ba£ 

ten's  are,  however,  connected  by  means  of  a  resistance,  which 
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Dei tin    bighei   or  charging  voltoge   to    end   practicaJlj 

i!  ,,i  2  battel  \   i  bould  n  nil:    float  on  tl  When 

iih    train  is    tending  th<     ti  o  ax*   ■  mnecti  d  in  paralli 
iii,.  ,,   i  tance    ihortHsircnifc  d,    o  thai    the  full]    i  bai ^ed  baf 
fery  will  partially  dischargi   into  the  emptj  battery,  mth  con- 
tequenl  double  losses.    Toe  battery  efficiencj  is  therefore  verj 
■  ell-known  firm  oi    torage  ba1 1  i  -.  mal  i  i      bate  that 

■  will i  double-battery  systems  the  emciencj   is  probablj 

■    than  aboul  5  to  l(|  pei  cent   ol  bh<  current    en  rati  'I 
[i  ni .  bowevei  ,'i    vei  >■   much  u  ed    as  it  i  nables 
:,,  fairly  Bteadj   light   to  be  maintained   ^ith  a  comparatively 

p,„,r   dyni i   regulation   and    with   quite   crude   and   simple 

pntomatii  tchgear.     A   system    winch   emploj     only   one 

batters   must  be  cousiderablj   cheaper  to  maintain,  and  may 
anei  in  first  cost 

The  constant  current  system  has  up  to  now  proved  the  more 

practical  system,  and  has  been  much  more  widelj  adopted  than 

fiieoonstani  voltage  system.    With  the  constant-current  system 

tl„.  currenl  need  not  l"'  adjusted  to  within  l*1  or  L5  per  cent., 

iation  to  this  extent  -or  even  to  a  greatei  extent — will 

(jol   appreciablj    affect    the  battery-charging   voltage,   and   all 

ilui    will   happen   is  thai    the   battery   will   take   a   longer  or 

ime  to  charge.   In  the  case  of  a  bad  connection  between 

the,  cells,  or  Bulphattd  cells    the  dynamo  voltage  will  rise  Buf- 

fcientlj    to  maintain  the  constant  current,  and  the  sulphates 

omc  reduced  and  the  batterj   charge  maintain  'I 

With  most  modern  systems  the  efficiency  at  all  sueeds  is 
practically  constant;  hence  the  draw-liar  pull  falls  on  as  the 
need  increases.  However,  with  belt-slipping  systems  tbedraw- 
har  pull  will  be  constant. 

Messrs.  Stone  &  Co.  are  practically  the  pioneers  of  the  "in- 
,li\!,lii;il  unit"  system.  Their  dynamo  is  designed  to  work  on 
uncut  principle,  and  nearly  all  their  equipments 
Etploj  the  double-battery  system  ;  whilst  all  the  switches  used 
for  the  automatic  switch  operation  are  controlled  by  means  of 
I  ,,  ntrifugal  governor  contained  under  a  dome  cover  fixed 
to  di,  dynamo.  The  sliced  of  the  dynamo  does  not  rise  above 
full-load  speed,  however  much  higher  is  the  speed  at  which 
ill,  belt  runs,  \s  the  dynamo  does  not  possess  any  other  regU; 
hit  inn  device,  it  becomes  a  very  cheap  and  simple  machine, 
hut  obviously  must  possess  the  disadvantage  of  depending  for 
its  regulation  entirely  on  the  coefficient  of  friction  existing  at 
any  particular  time  between  the  belt  and  the  pulley.  Hence 
the  output  will  vary  as  the  condition  of  the  belt  changes.  The 
3  aste  of  power  at  high  speeds  is  also  another  serious  drawback. 
Generally  speaking,  in  making  coal-consumption  tests  it  is 
found  that  there  is  a  greater  difference  in  the  amounts  of  coal 
burnt  for  any  two  similar  journeys  than  for  similar  journeys 
Egade  with  and  without  the  dynamos  coupled.  In  fact,  some 
itiuiiK  >s  will  show  less  coal  burnt  with  dynamos  running  than 
without  them.  The  total  horse-power  required  for  the  dynamos 
will  generally  average  something  like  5  per  cent,  of  the  total 
power  exerted  by  the  locomotive,  even  with  6elt-slipping 
,  and  the  total  coal  burnt  may  easily  vary  more  than 
that  percentage  owing  to  differences  in  the  direction  and 
strength  of  the  wind. 

In  spite  of  the  disadvantages  inherent  to  belt-slipping  regula- 
tion, the  system  of  Messrs.  Stone  &  Co.  has  maintained  its 
lead  in  face  of  severe  competition  from  manufacturers  of  other 
systems,  and  this  system  undoubtedly  operates  satisfactorily. 
Phi  probably  due  to  the  fact  that  its  action  is  quite  obvious 
ni,!  easily  understood;  also  that  it  is  a  constant-current  system, 
and  as  such  can  he  maintained  by  comparatively  poor-class 
labour,  since  it  does  not  require  any  particular  nicety  of 
adjustment. 

Forge   Company's  system   is  designed   to  avoid 
Ivantages  of  belt-slipping  regulation,  (whilst  preserv- 
ing its  simplicity,   robustness,  and  directness  of  action.     The 
author  is  particularly  interested  in  this  system,  having  designed 
and  developed  it. 

The  system  belongs  to  the  "constant-current"  class,  and 
accomplishes  its  regulation  by  means  of  the  torque  required  to 
drive  the  armature.  As  the  speed  increases,  the  driving  torque 
serves  b\  means  of  a  cam.  to  thrust  the  armature  bodily  along 
its  shall  in  an  axial  direction  from  its  normal  position  in  the 
field,  the  thrust  being  resisted  by  a  suitable  spring.  The  spring 
is  provided  with  an  adjusting  nut,  so  that  the  output  can  be 
varied  bj  altering  the  initial  compression  of  the  spring,  and 
an  output  seal,-  is  provided  marked  in  amperes,  so  that  the 
dynamo  attendant  can  readily  adjust  the  output  to  a  definite 
figure. 

Hi,    action  is  exactly  the  same  in  whichever  direction   the 
runs.     The   change  in  polaritv   is   taken   care   of   by 
fixing  the  brushes  on  a  brush-rocker  disc,  which  is  mounted 
on  bi  arings  attached  to  the  rotating  part. 

Regulation  by  withdrawal  of  the  armature  from  tin1  field 
enables  a  very  wide  range  of  speed  variation  to  be  obtained 
'■Mth  .i  minimum  of  sparking.  The  lead  of  the  brushes  is 
automatically  increased  with  the  speed.  The  dynamo  conies 
into  action  at  about  450  r.p.m..  and  runs  as  a  self-regulating 
Machine  up  to  :^.000  r.p.m.  Hence  a  carriage  can  be  used 
uinately  for  slow  or  express  trains  without  changing 
the  pulleys  and  without  waste  of  power.  The  system  is  adapted 
to  he  easily  maintained  by  unskilled  labour. 

ntomatic  switchgear  for  switching  the  dynamo  in  and 
out  ,1'  circuit  and  for  introducing  the  voltage-compensation  into 
the  lamp  <-irciiit  when  the  battery  is  charging  while  the  lamps 
are  burning,  consists  of  two  solenoid  switches  with  resistances. 


iii.    vindinfl    ol  1 1 ■•  n  in  Fig.  1. 

The   dynu  hi 

i  "on  ct  the,  d;  m   thi    bath  rj   and  Ian 

dynamo  volts 

h  i .  of  ii,,    ,1  ual  type      nil    hi 

"  down  "  position   n     boi  I  circu  tB  tl  ,■  <,f  ti,, 

id.      'I  he     lamps     lolenoid       iritch     pnmann 

several    novel    I,  alio  dating    the    | 

on   the   (amp  ,     \Yli.  n    the  ,l\  namo 

switch  is  opon  ;,ii,i  ti,,,  lamps  r<  a  h  from  tb< 

batterj ,    the    r<    i  lance   7     I    bi  ing   I 

i  he  d\  namo 

voltage  and   then  the  dj  namo  bi  gin 
current,  and  n  I  batterj  ,     When  it 

high  enough  to  charge  th<    batti  rj .  then    and  tie  n  i 
the  bridge  ovex  the  resistance  removed  in  si  |  balanc- 

ing   connection    7-  8   established    Did    the    main 

jamp    no    tie  ii  i  '-him  i  ti  d    "  •',      in  oeiia  receiving  the  charg- 
ing voltage.,  so  that  the  resistance  7     I    need   not   I 
v  hen  lamps  are  switched  in  or  oui      This    avi     a  lot  i 
plication  of  wiring  and  o  i  hen  arrangn 

lighting  with  individual  lamps,  each  -  When 

the  normal  number  of  lamps  is  burning,   the    I    I,'  drop  in   the 
the    (barging    B.M.P.    of    -J    celts 'and    no 
current    Hows    in    the    balancing    wire.       If    more    he 
switched  on,  the  differen  letween   the  normal 

lamp  current  and    the   new  lamp  current    will   (low   along   tin 
balancing  wire.     Th,    net    n  nit    i  far  as  the  lamps  are 

concerned— that    their    voltage    is    practically    unaffected    bj 
sw  itching  lamps  in  or  out  :    ani  Is  the  bat  I 

two  end  cells  will  cither  receive  a  little  more  or  a  little  k- 
charging  current  than  the  remainder,  depending  on  whether 
more  or  less  lamps  than  the  normal  are  switched  on.  In  prac- 
tice this  arrangement  works  very  well  and  the  end  cell 
appear  to  suffer  any  inconvenience  even  after  several  years' 
service. 

It  will  be  seen  from  Fig.  1  that  the  lamps  solenoid  is  pro- 
vided with  series  and  shunt  windings,  the  series  winding 
in  the  battery  circuit  only.  A  current  which  charg 
battery  flows  through  this  coil  to  assist  the  shunt  winding, 
while  a  discharge  current  from  the  battery  to  supply  the  lamps 
acts  in  opposition  to  the  shunt.  Therefore  until  the  voltage 
of  the  dynamo  is  high  enough  to  supply  a  charging  current  to 
the  dynamo  the  solenoid  switch  remains  down.  When  tin 
dynamo,  besides  feeding  the.  lamps,  begins  to  supply  current 
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Fig.    1. 

to  (barge  the  battery,  the  series  coil  acting  in  conjunction  with 

the   shunt,   lifts  the   plunger  until   the   stop   comes   in    contact 

with  the  lower  switch  bar.    The  upper  switch  bar  being 

the  first  step  of  resistance  is  inserted.     When   the   c 

current  increases,  the  plunger  will  overcome  tie 

spring,  and  owing  to  the  position  of  the  spring  will  tip  up 

the  switch  bar  across  the  left-hand  bottom  and  the  right-hand 

top  contacts,   thus  inserting  another  resistance   in 

the   first.     The  leverage   is   now  in   favour  of  t!v 

the  last  step  is  then  fore  not  made  until  the  current  has  further 

d.  The  switch  bar  is  then  tipped  across  the  : 
tacts,  inserting  the  last  step  of  the  resistance  and  establishing 
the  balancing  connector.  With  this  novel  arrangement  of 
solenoid  and  snnng  the  switching  movements  are  effected  by 
means  oi  a  single  solenoid  with  a  comparatively  small  travel. 
Wbi  n  the  dynamo  slows  down  below  the  minimum  speed  the 
charging  currenl  falls  and  the  switch  goes  through  its  move- 
ments in  the  reverse  order. 

The  best  feature  of  any  constant-current  system  is  that   it 
ensures    the    charging    of    the    battery    eventually     to     the 
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"  gassing  "  point,  and  thereby  gets  rid  of  any  sulphates  which 
may  be  formed  on  the  surface  of  the  plates.     The  objection 

■in  times  raised  against  it  that  it  overcharges  the  ban 
Admittedly  it  may  under  certain  circumstances;    moreover,  a 
long  continual  assing  charge  will  tend  to  scrub  the 

surface  of  the  pi  >il  away  the  acid.    It  is,  however, 

easy  to  avoid  this  by  using  an  over-charge  preventer.  Most 
charge  preventers  consist  of  a  relay  .switch  connected 
across  the  battery,  which  acts  at  a  certain  predetermined 
voltage  and  either  cuts  the  dynamo  out  of  action  altogether 
or  reduces  its  output. 

The  Leeds  Forge  Company  use  a  small  solenoid  switch  to 
break  the  dynamo  field,  thereby  causing  the  machine  to  stop 
generating  and  the  dynamo  switch  to  drop  out.  The  winding 
of  thi.s  solenoid  switch  is  connected  across  the  batter;  i 
small  and  simple  switch  which  breaks  contact  when  the 
dynamo  stops.  In  this  was  a  very  reliable  action  of  the  solenoid 
is  obtained,  and  the  device  docs  not  depend  on  any  delicate1 
adjustment  for  releasing  voltage  when  the  battery  voltage  falls, 
as  the  solenoid  plunger  having  been  pulled  "  home  "  remains 
there  until  its  circuit  is  severed  by  the  dynamo  stopping.  Lost 
motion  is  provided  between  the  solenoid  plunger,  and  thi 
.switch  bar,  so  that  the  opening  of  the  field  is  decisive. 
A  similar  arrangement  of  the  plunger  and  spring  to  that  em- 
ployed on  the  lamps  solenoid  may  be  used  to  discharge  the 
field  on  breaking. 

Messrs.  Mather  &  Piatt  also  adopt  what  is  practically  a  con- 
stant current  system  and  use  Dr.  Rosenberg's  patented  gene- 
rator. They  usually  prefer  to  employ  the  double-battery 
method.  Dr.  Rosenberg's  dynamo  is  well  known  and  has  been 
frequently  described  in  connection  with  train  lighting.* 

The  main  point  in  the  dynamo  as  regards  train  lighting  is 
that  it  does  not  require  any  pole-changing  mechanism  in  order 
to  retain  the  same  polarity  at  its  terminals  when  its  direction 
of  rotation  is  reversed.  This  system  being  a  double-battery  one 
takes  care  of  the  lamp  voltage  by  means  of  the  No.  2  or  "  float- 
ing "  battery,  in  the  manner  referred  to  previously. 

Another  example  of  constant-current  operation  is  the  latest 
system  adopted  by  Messrs.  Vicke.rs,  Ltd.t  This  is  the  "  D.L." 
system  of  the  Consolidated  Lighting  and  Heat  Company, 
U.S.A.  This  system  uses  two  separate  regulators,  one  for  con- 
trolling the  dynamo  and  the  other  for  controlling  the  lamp 
voltage. 

The  Tudor  Accumulator  Company's  system  is  also  a 
single-battery  system  on  the  constant-current  principle.  Regu- 
lation in  this  case,  as  in  the  Rosenberg  dynamo,  is  accomplished 
by  the  windings  of  the  dynamo  itself.  The  dynamo  is  reverse- 
compounded  in  the  ordinary  way,  so  that  a  separate  pole- 
changing  device  is  necessary. 

Both  the  Tudor  Company  and  Messrs.  Mather  &  Piatt  follow 
the  same  practice  in  varying  the  shunt-field  excitation  when 
the  lamp-circuit  hand  switch  is  operated,  in  order  to  alter  the 
dynamo  output  as  lamps  arc  switched  on  or  off.  The  Tudor' 
Company  employs  special  hot  iron-wire  resistances  permanently 
connected  in  series  with  the  lamps  to  absorb  the  difference 
between  the  dynamo  and  lamp  voltages. 

These  iron-wire  resistances  are  enclosed  in  glass  globes  from 
which  the  air  is  excluded  and  in  which  hydrogen  gas  is  intro- 
duced, and  they  are  run  at  practically  a  dull-red  heat.  At  this 
temperature  iron  wire  increases  in  resistance  very  rapidly  with 
an  increase  of  current,  so  that  a  considerable  increase  in  voltage 
will  make  but  little  difference  in  the  current  passing  through 
the.  resistance;  hence  the  resistances  act  as  a  protection  to 
the  lamps.  They  possess,  however,  the  disadvantage,  that  they 
absorb  a  considerable  amount  of  energy. 

The  system  of  the  India  Rubber,  Gutta  lYrchn,  and  Tele- 
graph Works  Company,  Limited,!  is  an  ordinary  double- 
battery  system  more  or  less  similar  to  the  Stone  system, 
except  that  regulation  is  not  accomplished  by  the  slipping  of 
the  belt,  but  by  reverse-compounding  coils,  which  carry  the 
charging   current  to   the.   battery. 

The  systems  described  up  to  this  point  have  been  examples 

of   const'anf>current    working;    the    majority    of    the    existing 

□OS  Operate  on  that  principle.     There  are,  however,  several 

■us  which   use  men    or  teas  the  constant-voltage  principle 

of  operation,  including  besides  those  descrrbed,  the  Leitner.§ 

Messrs.  Brown.  Boveri  &  Co.  adant  their  well-known  voltage 

regulator  for  use  with  their  train-lighting  system.    The  main 

point  in   their  arrangement  is  that   they  provide  compound 

windings  on   their  regulator,   bo   that   the   battery  charging- 

voltage  is  not  held  constant,  hut  gradually  rises  as  the  battery 

I;,  tin    means  the  battery  charging-current 

not  have  the  clue  u  ' el  voltage 

"i,  but  more  near!  mt-current  curve. 

The  dynamo  is  an  ordinary  shunt-wound  machine,  the  held 

excitation  of  which  is  controlled  by  the  regulator. 

This  system   is  obviously  a   step   in  the  right  direction,   in- 
asmuch as  it  raises  the  voltage  on  the  battery  as  charging 
i  ds.     It   is  unfortunate,  however,  that  the,  arrangement 
king  care  of  the  varying  lamp  pressure  should  partially 
interfere  with  this  good  feature. 

Sorne.vcars   a"o   Mr.    Dalziel    di  constant-voltage 

V..  invented   bv  him."     Unfortunately,  in 

to  obtain    the    desired    regulation    he   had    to   employ    in 

addition  to  the  dynamo    a    system    of    motor-generator  and 
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exciter  gear  which  made  the  complete  arrangement  rather 
complicated,  as  there  were  too  many  small  armatures  and 
commutators,  brushes,  etc.,  to  be  readily  maintained.  Mr. 
Dalziel  has  now  reduced  the  auxiliary  motor-generator  system 
to  a  single  exciter  geared  direct  to  the  dynamo  shaft. 

The  diagram  of  connections  and  the  arrangement  of  the 
dynamo  and  exciter  are  shown  in  Fig.  2.  It  will  be  seen  that 
the  magnetic  circuit  of  the  exciter  is  somewhat  unusual.  The 
main  generator  field  is  connected  across  the  armature  of  the 


i  sciter,  which  revolves  in  a  field  that  is  the  resultant  of  the 
fluxes  on  the  two  poles  B  B.  These  poles  are  so  wound  and 
connected  across  the  dynamo  terminals  that  the  magneto- 
motive forces  produced  are  in  scries.  The  one  pole  is  of  small 
section  and  becomes  saturated  at  a  very  low  terminal  pressure. 
The  other  pole  is  of  large  section,  possesses  a  fairly  long  air- 
gap,  and  is  very  far  from  saturation,  in  fact,  possesses  nearly 
a  straight  line  characteristic. 

These  two  characteristics  arc  shown  in  Fig.  3,  where  A  is 
the  curve  for  the  saturated  pole,  and  B  the  curve  for  the  un- 
saturated pole  with  the  air-gap.  The  difference  between  these 
two  curves  represents  the  flux    passing    through    the   exciter 


armature.  Hence  if  D  represents  the  difference  in  flux 
necessary  to  give,  the  required  excitation  at  the  minimum 
normal  or  cut-in  speed  of  the  generator,  the  voltage  cannot 
increase  beyond  the  point  represented  by  C,  which  is  the 
point  of  "no  flux"  through  the,  armature,  corresponding  to. 
infinite  speed;  that  is  to  say,  the  part  K  measured  as  a  pi  r- 
eentage  of  the  part  F  is  the  percentage  rise  in  the  main 
voltage  corresponding  to  a  rise  in  speed  from  the  cut-in  point 
to  infinite  speed.  By  designing  the  exciter  to  give  the  necessary 
voltage  with  a  sufficiently  small  flux,  this  percentage  rise  may 
be  made  as  small  as  may  be  required.  In  order  to  keep  the 
size  of  the  exciter  within  reasonable  limits,  it  is  geared  to  run 
at   a  higher  speed   than   the   main   generator. 

I  lie  difference  between  the  dynamo  voltage  and  the  lamp 
voltage  is,  as  usual,  absorbed  by  mean  of  llie  lamp  resistance. 
Each  tamp  or  bank  of  lamps  controlled  by  a  separate  switch 
is  provided  with  its  own  resistance,  and  these  resistances  are 
"cut  in"  m  one  step.  The  dynamo  is  switched  in  parallel 
with  the  battery  at  the  correct  voltage  by  means  of  the  usual 
solenoid  switch  I,  provided  with  series  and  shunt  windings; 
bul  instead  of  switching  it  direct  into  circuit  with  the  battery, 
it  is  switched  in  through  the  lamp  resistance  and  the  lamp 
switch.  Assuming  the  latter  to  be  closed,  the  path  of  the 
current  is  through  (1,  switch  1.  terminal  R,  the  lamp  resistance, 
the  lamp  switch,  and  back  to  terminal  L,  through  solenoid 
switch  II,  through  the  series  holding  coil  of  the  same  to  the 
e  pole  of  the  battery. 

As  the  speed  of  the  dynamo  and  its  voltage  increase,  the 
dynamo  takes  over  the  lamp  current,  and  the  current  in  the 
series  holding  coil  of  solenoid  II  is  reduced  to  zero,  and  this 
ch  is  free  f<>  act  whenever  its  operating  winding  circuit 
is  closed.  Meanwhile  this  has  been  accompli  bed  by  mi 
of  the  centrifugal  switch  C.  The  solenoid  switch  accordingly 
close's  and  so  connects  the  dynamo  direct,  to  the  battery,  leaving 
ce  between  the  lamps  and  the  dynamo.  When 
the  dynamo  slows  down,  the  reverse  action  takes  place.  This 
is  whVre   tin  of  the  centrifugal  switch  C  comes  in. 

as  it   is  impracticable  t->  make  solenoid    II   drop  at   the  right 

i'thoui   breaking   its  circuit  by  means  of  the  ci  I 
fugal  switch. 
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This  is  a  pure  constant-voltage  system,  and  the  batt  - 
be  charged  m  aocordance  with  sued.    In  the  author's  opinion 
this  is  by  u"  means  the  bi   i  way  of  treating  the  battery  in 
practice,  and  it  would  be  much  battel   bo  in  erl  a  < 
between  the  positive  terminal  of  the  dynamo  and  terminal  Q 

and  i ii»  the  dynamo  .-if  a  higher  roltage  in  ordei   I i  I b< 

penefil  i  if  the  diminishing  drop  in  the  re  i  I  ance,  w  ith  con 
lequenl  building-up  of  the  voltage  as  the  battery  becomes 
charged.  The  lumps  would  of  course  be  mbjected  to  this 
amount  of  voltage  variation;  but  as  the  lamp  ri  i  fcanc 
be  designed  accordingly,  the  variation  on  either  side  of  the 
correct  voltage  is  by  no  means  serious. 

As  this  system  employs  a  separate  exciter,  driven  from  the 
dynamo,  it  doe,s  not  require  any  further  pole-changing  appera 
bos,  as  the  polarity  of  the  exciter  reverses  when  the  direction 
of  motion  is  changed,  (bus  altering  the  direction  of  excitation 
of  the  main  generator;  which  is  just  what  is  required  to 
maintain  correct  po'arity. 

The  author  would  like  to  suggest  to  Mr.  Dalziel  that  instead 
Of  using  a  compound  magnetic  circuit  for  his  exciter  he  could 
merely  use  n  standard  exciter  with  two  shunt  windings  con- 
nected across  the  main  dynamo  terminals.  The  two  windings 
WOTlld  act  against  each  other,  but  in  the  circuit  of  one  he 
could  insert  a  hot  iron-wire  resistance.  This  would  at  once 
limit  the  excitation  current  in  that  winding.  The.  working 
tlr.N  would  be  obtained  from  the  difference  between  the  two 
excitations,  and  the  same  effect  is  obtained  as  in  his  compound 
magnetic  circuit,  with  possibly  the  advantage  that  it  is  not 
try  to  develop  a  fresh  machine  for  the  purpose.  It 
would  also  be  possible  to  use  permanent  magnets  in  place  of 
the  constant-excitation  winding. 

In  the  Grob  system  constant  voltage  is  also  used,  but  the 
dynamo  runs  at  the  same  voltage  as  the  lamps  and  the  battery 
receives  its  charge  through  a  booster.  The  dynamo  is  arranged 
with  its  field  coils  in  series  with  a  regulating  battery;  a  second 
battery  connected  across  the  dynamo  and  booster  in  series  is 
ifequired  for  charging.  The  two  batteries  are  arranged  to  be 
interchanged  as  suitable  intervals  so  as  to  prevent  the  regu- 
lating battery  running  down. 

In  the  opinion  of  the  author  single-battery  systems  will  have 
gp  be  much  more  universally  adopted  in  the  future  if  electric 
train  lighting  is  to  make  the.  progress  that  is  expected  of  it, 
as  by  reducing  the  number  of  cells  the  maintenance  and  de- 
preciation costs  of  the  equipment,  are  certainly  decreased  by 
25  to  30  per  cent. 


Discussion  at  Birmingham. 

Mr.  Taylor  drew  attention  to  the  low  efficiency  of  the 
batteries,  especially  when  a  double-battery  system  was 
employed. 

Mr.  Fennell  said  that  some  years  ago  a  certain  railway  com- 
pany tested  the  suitability  of  a  battery  for  train-lighting  pur- 
poses by  its  capacity  for  withstanding  abnormal  over-charges. 

Dr.  Coales  thought  that  the  total  cost  of  a  lighting  installa- 
tion might  be  considerably  reduced  by  arranging  batteries  only 
on  the  individual  coaches  and  a  single  generator  in  the 
guard's  van. 

Dr.  Garrard  expressed  the  opinion  that  modern  train-lighting 
systems  appeared"  to  be  unnecessarily  complicated. 

Mr.  J.  D.  Morgan  remarked  that  the  development  of  the 
principal  train-lighting  systems  appeared  to  be  characterised  by 
excessive  accumulation  of  corrective  accessories,  and  emphasised 
the  necessity  of  the  designer's  reviewing  the  fundamental 
requirements  of  the  problem  and  endeavouring  to  develop 
systems  inherently  satisfactory  rather  than  attempting  to  gain 
perfection  by  complicating  a  system  which  was  fundamentally 
defective.  The  lamp  circuit  demanded  a  constant  voltage  and 
variable  current,  but  the  requirements  of  the  battery  were  in- 
compatible with  this  condition.  The  designers  of  train-lighting 
systems  had  become  so  obsessed  by  the  difficulties  occasioned 
by  the  use  of  the  battery  that  the  problem  was  no  longer  how 
to  light  a  train,  but  how  to  charge  a  battery,  and  it  was  for 
this  reason  that  the  constant-current  system  had  become 
generally  adopted.  The  unsuitability  of  the  system  was 
becoming  recognised,  and  serious  efforts  were,  being  made  in  a 
number  of  directions  to  realise  an  ideal  constant- voltage  system. 

Mr.  Gus.  C.  Lundberg,  in  a  written  communication,  said 
that  it  was  essential  on  main-line  trains  that  passengers  in 
individual  compartments  should  be  able  to  dim  the  light  when 
wishing  to  rest.  Various  tumbler-switch  controls  had  been 
devised  for  this  purpose  suitable  for  compartments  lit  by  two, 
tlmv,  or  four  lamps.  In  each  case  there  was  only  one  tumbler 
switch  (of  ordinary  size)  per  compartment,  and  this  could 
only  vary  the  light,  by  putting  lamps  in  parallel  or  series,  the 
supply  to  all  the  compartment  switches  being  controlled  by 
the  guard. 

Mr.  C.  A.  Newton,  referring  to  Mr.  Ferguson's  description 
of  the  D.O.V.  system,  and  the  treatment  accorded  to  the  battery 
by  it,  said  that  provision  was  already  made  for  the  use  of  the 
series  resistance  Mr.  Ferguson  mentioned,  and  it  could  be  con- 
nected in  such  a  manner  that  the  regulation  on  the  lamps  was 
in  no  way  affected.  It  had  been  found  in  practice  that  the 
battery  treatment  was  all  that  could  be  desired  without  the 
use  of  this  resistance ;  but  in  certain  cases,  where  a  very  large 
storage  capacity  is  required,  compared  with  the  actual  lamp 
current,  the  resistance  would  be  of  use  in  enabling  a  smaller 
dynamo  to  be  used,  and  as  it  would  not  be  in  circuit  with  the 
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INSTITUTION  OF  ELECTRICAL  ENGINEERS. 


Annual  Dinner. 

'I'm;  annual  dinner  and  reunion  of  the  Institution  of 
Electrical  Engineers  took  place  on  Thursday  last 
at  the  Hotel  Cecil.  Mr.  W.  Duddell,  F.R.8.,  the 
president,  occupied  the  chair,  and  there  was  a  large 
and  distinguished  gathering  of  guests  as  well  as  a 
large  number  of  members  of  the  Institution,  the  company 
numbering  in  all  nearly  400.  Amongst  those  present  were: 
Sir  Charles  Parsons,  Sir  Thomas  Barlow,  Sir  G.  Askwith,  Sir 
J.  Bradford,  Sir  H.  F.  Donaldson,  Sir  H.  Trueman  Wood, 
Sir  A.  Kempe,  Sir  J.  Crichton-Browne,  Sir  W.  G.  Greene, 
Colonel  Sir  T.  H.  Holdrich,  Major-General  S.  B.  Von  Donop, 
Rear-Admiral  E.  F.  B.  Charlton,  Mr.  H.  A.  Payne,  Dr.  A. 
Cooper,  Mr.  W.  F.  Marwood,  Mr.  R.  A.  S.  Redmayne,  Dr. 
F.  G.  Ogilvie,  Mr.  G.  Roper,  Lieut.-Colonel  P.  G.  Von  Donop, 
Colonel  G.  M.  W.  MacDonogh,  Mr.  G.  W.  Humphreys,  Prof. 
A.  W.  Porter,  Mr.  E.  Worthington,  Dr.  W.  N.  Shaw,  and 
Mr.  E.  G.  Dawber. 

In  the  absence  of  Lord  Moulton,  Sir  J.  Crichton-Browne  pro- 
posed the  toast  of  "  The  Institution  of  Electrical  Engineers," 
and  said  that  medical  men  were  greatly  interested  in  the  pro- 
gress of  electricity,  with  which  they  had  been  intimately 
associated  from  the  days  of  Galvani.  He  mentioned  many 
members  of  his  profession  who  had  played  a  prominent  part 
in  its  development,  and  said  that  medical  men  had  recognised 
the  therapeutic  value  of  electrical  treatment  and  had  made 
great  use  of  it.  The  influence  of  electrical  engineers  extended 
far  further  than  they  suspected.  Numerous  examples  of  it  were 
met  with  in  lunatic  asylums,  and  the  commonest  forms  of 
insane  delusions  were  connected  with  electricity.  As  a  repre- 
sentative of  the  Royal  Institution,  he  referred  to  its  connection 
with  electrical  science,  in  particular  through  the  work  of 
Faraday,  and  concluded  with  highly  complimentary  allusions 
to  the  chairman.    The  toast  was  accorded  musical  honours. 

In  reply,  Mr.  Duddell  said  that  he  had  of  late  been  urging 
the  Institution  to  seize  upon  every  possible  opportunity  of 
development,  and  he  hoped  that  the  field  of  medical  electricity 
would  be  energetically  cultivated  by  the  members.  There  was 
no  society  that  valued  more  highly  the  work  of  the  Royal 
Institution  and  the  memory  of  Faraday,  and  their  indebtedness 
to  that  Institution  continued  to'  the  present  day. 

Dr.  S.  Z.  de  Ferranti  proposed  "The  Guests,"  and  in  wel- 
coming them  pointed  out  the  extraordinary  variety  of  interests 
that  they  represented,  into  all  of  which  the  applications  of 
electricity  entered  largely.  Electricity  was  becoming  an  all- 
pervading  influence,  but  there  was  still  very  much  more,  that 
could  and  would  be  done  electrically.  It  was  right  that  every 
member  of  the  public  should  possess  some  knowledge  of 
electricity,  and  as  an  Institution  it  was  their  business  to  pro- 
mote that  end.  There  were  many  who,  while  not  electrical 
engineers,  had  much  to  do  with  electricity,  and  they  wanted 
them  to  join  the  Institution ;  the  Associate  class  had  been 
formed  for  that  purpose,  and  he  hoped  that  many  of  the  guests 
would  some  day  be  their  fellow-inembers. 

In  reply,  Sir  George  Askwith  referred  to  the  youthful  appear- 
ance of  so  many  of  the  members,  in  view  of  the  great  advances 
that  had  been  "made  in  electrical  science  since  the  days  when 
the  electric  light  was  regarded  as  a  curiosity,  and  strange 
patent  actions,  in  some  of  which  he  had  been  engaged,  were 
going  on.  Yet  thev  had  but  scratched  the  surface  of  the  y 
bilitics  that  lay  before  electricity.  In  spite  of  several  serious 
strikes  that  w:ere  still  in  progress,  there  were  fewer  strikes 
and  fewer  men  on  strike  in  this  country  than  there  had  been 
for  many  months  past.  There  was  electricity  in  the  air.  but 
he  did  not  know  that  there  was  any  great  trouble  to  be  antici- 
pated in  the  near  future.  . 

The  President  then  announced  that  a  telegram  bad  just  been 
received  from  the  Italian  Society  of  Electrical  Engineers  con- 
veying fraternal  greetings,  and  afterwards  the  company  ad- 
journed to  the  Victoria  Hall,  where  music  was  provided,  and 
the  members  were  at  liberty  to  renew  old  acquaintanceships 
and  make  new  ones,  many  remaining  until  a  late  hour. 


British   Association.— The  Lord  Mayor  of  Manchester 

recently  presided  over  a  meeting  to  oonsider  the  arrangements  for 
the  visit  of  the  British  Association  to  Manchester  in  September, 
1915.     A  local  Executive  Committee  was  appointed. 
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PROJECTED    ELECTRIC    RAILWAYS    FOR 
BERLIN. 


Aut.mio.n  has  recently  been  attracted  in  Berlin  by  a  carefully 
worked  out  and  co-ordinated  scheme  for  intra-mural  electric 
railways  which  has  been  published  in  the,  "  Zentralblatt  der 
Bauverwuhung  "  by  Mr.  Bousset,  the  constructional  engineer 
responsible  for  the  existing  privately  owned  lines.        • 

Whilst  this  scheme  has  no  direct  official  support,  it  is  re- 
garded as  having  more  than  usual  significance  in  that  it 
is  propounded  by  the  engineer  who  iquainted  with 

the  local  circumstances,  and  may  lie  understood  to  indicate 
the  proposals  which  the  Berlin  Elevated  and  Underground 
Railway"  Co.  intend  to  bring  forward.  To  a  large  extent  also 
it  consists  of  a  summary  of  the  lines  already  working,  under 
construction,  or  officially  approved. 

The  position  may  best  be  understood  by  reference  to  Fig.  1 , 
but  it  should  first  be  stated  that  these,  lines,  both  existing  and 
proposed,  constitute  a  system  which  is,  and  must  remain, 
separate  from  the  maiu  railway  system  of  the  Prussian 
Government. 

Through  running  is  rendered  practically  impossible  by  a 
number  of  factors,  not  the  least  of  which  is  the  decision  of 
the  Government  to  electrify  their  suburban   network  on  the 


cally  abandoned  for  future  schemes  in  favour  of  the  subway 
system.  It  is  probable  that  the,  Charlottenburg  line  will 
shortly  be  extended  to  the  Siemens-Schuckert  works  at 
Nonnendaram,  and  eventually  nearly  to  Spandau. 

'2.— A  branch  from  the  existing  main  line  at  Alexander- 
platz,  in  the  business  centre  of  Berlin,  to  the  extreme  east 
at  Frankfurter  Allee.  This  is  already  approved,  and  the 
junction  at  Alcxanderplatz  was  constructed  when  the  present 
station  was  built. 

3. — The  existing  overhead  line  from  Gleisdreieck  east- 
wards to  Warschauerbriicke.  This  is  being  extended  west- 
wards across  the  main  track  (1.)  which  it  will  rejoin  at 
Nollendorfplatz.  The  trains  from  Warschauerbriicke  will  not, 
however,  run  to  Charlottenburg  or  Dahlem,  but  to  another 
western  branch.  At  present  this  branch  runs  only  a  short 
(to  TJhlandstr.),  but  is  about  to  be  extended  to 
Halensee,  and  Mr.  Bousset  proposes  a  further  extension  to 
Schmargf  ndorf .  The  existing  stretch  from  Wittenbergplatz 
is  worked  by  a  shuttle  sendee. 

4. — The  important  municipal  subway  line  from  Chaussee- 
strasse,  in  the  north,  to  Neukolln,  in  the  south-east;  this  is 
already  under  construction,  but  Mr.  Bousset  suggests  a 
branch  to  Tempelhof.  in  the  south. 

5. — The  east-west  line  proposed  by  the  Berlin  Municipality. 
From  the,  thickly  populated  district  of  Moabit,  in  the  north- 
west,   the  line    would   pass  through    the    heart  of   Berlin    to 
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Fig.  1. — Projected  Electric  Railways  fob  Berlin. 


single-phase,  system,  whereas  all  the  existing  and  approved 
intra-mural  lines  have  adopted  direct  current  at  700  volts 
with  a  third  rail. 

At  the  same  time  the  State  railway  authorities  are  able 
to  exert  a  powerful  influence  in  regard  to  all  proposals  which 
are  submitted  for  approval,  and  it  is  this  influence  which  has 
led  Mr.  Bousset  to  omit  from  his  plans  a  direct  connection 
between  the  termini  of  the  main  northern  and  southern  rail- 
ways respectively.  Such  a  connection  is  undoubtedly  needed, 
and  its  omission  from  these  plans  has  raised  some  comment, 
but  Mr.  Bousset  regards  the  Government  opposition  as  in- 
surmountable. 

On  the  map  eight  lines  are  shown: — 

1. — The  existing  main  line  of  the  Berlin  Elevated  and 
Underground  Railway  Co.,  which  is  a  Siemens  and  Halske 
concern.  This  runs  from  the  north-east  of  the,  city,  right 
through  the  centre,  to  the  heart  of  Charlottenburg  in  the 
west,  with  a  branch  from  Charlottenburo  to  the  forest  resorts 
in  the  extreme  west  and  to  the  car  sheds  and  new  repair 
shops,  which  are  also  in  those  forests.  This  western  exten- 
sion is  worked  by  a  shuttle  service,  but  of  the  trains  coming 
from  the  north  and  centre  a  number  do  not  tod  to  Chariots 
tenburg,  but  are  diverted  at  Wittenbergplatz  on  to  a  recently 
constructed  line,  which  leads  to  Wilrnersdorf  and  Dahlem 
in  the  extreme  south-west.  ThiR  extension  runs  quite  into 
the  country,  and  the  last  few  miles  are  in  an  open  cutting 
and  are  worked  by  a  shuttle  service.  Otherwise  these  rail- 
are  nil  shallow  subways  with  the  exception  of  a  few 
overhead  stretches.     The  latter  construction  has  been  practi- 


Treptow,  in  the  south-east,  crossing  or  touching  most  of  the 
other  subways,  and  also  joining  the  termini  of  the  main  lines 
from  Hamburg   and   from   Gorlitz. 

6. — The  AEG  railway  from  (lesundbrunnen,  in  the  north, 
through  the  eastern  end  of  the  city  to  Neukolln,  in  the  south- 
east. The  construction  of  this  line  will  be  commenced  very 
shortly. 

7. — The  Schoneberg  Municipality  has  built  an  independent 
short  line,  from  Nollendorfplatz  into  Schoneberg.  It  is  worked 
by  the  Berlin  Elevated  and  Underground  Railway  Co.,  but 
under  a  guarantee  from  the  Municipality,  and  the  latter 
incurs  a  heavy  annual  loss.  Mr.  Bousset  proposes  to  extend 
the  line  southwards  into  the  suburbs,  and  also  northwards 
through  the  heart  of  Berlin  to  the  Ste.ttiner  Bahnhof.  the 
terminus  of  the  main  line  trains  from  Stettin  and  other  North 
Prussian  towns. 

8.- — An  entirely  new  suggestion  is  made  by  Mr.  Bousset, 
which  involves  a  subway  from  Wittenbergplatz,  through  the 
city,  to  the  extreme  north-east,  with  a  large  number  of 
interchange  stations  affording  connections  to  the  other  lines. 
The  realisation  of  this  scheme   is  probably  remofa 

In  several  respects  the  electrii  railways  are  remarkable. 
Great  stress  is  laid  upon  ready  access  from  the  street  to  the 
platform;  as  the  subway  lines  are  immediately  beneath  the 
street  surface  then  is  only  ,-\  short  flight  of  steps,  and  in  no 
case  are  there  lifts  or  escalators. 

The  stations  are  all  noticeably  clean  and  bright  in  appear- 
ance, advertisements  are  neither  intrusive  nor  ugly,  and, 
in  the  case  of  the  newer  lines,  the  architecture  attains  a  high 
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Fig.  2.— Junction  on  Berlin  Shallow  Suuway. 


t  physical  junction,  but  with  an  interchange,  station.  Most 
brBOob.es  are  worked  by  shuttle  services,  involving  a  change 
.  >!'  trains,  rather  than  by  converging  services  merging  with 
each  other  on  the,  main  lines  (as  on  the  Jlampstead  Tube). 
Where  two  services  do  converge,  the  peculiar  lay-out  shewn  in 
Pig.  '2  is  adopted. 

From  this  diagram  it  will  be  seen  that  no  two  tracks  cross 
each  other  on  the  same  level,  and  that  the  two  converging 
tracks  join  each  other  as  they  leave  a  station.  Two  trains 
could  therefore  only  collide  as  they  left  the  station.  Not 
only  would  the  speed  then  be  very  low,  but  it  would  be 
practically  impossible  for  the  drivers  not  to  realize  what  was 
Happening. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


Amendments. 

NYASSALAND  —  The  export  duty  of  4d.  per  lb.  leviable  on  all 
robber,  other  than  rubber  collected  from  cultivated  trees  or  plants, 
has  been  removed. 

GRENADA. — The  adhesion  of  Grenada  to  the  terms  of  the 
Canada-West  Indies  treaty  has  been  finally  approved.  Preferential 
treatment  will  now  be  accorded  to  certain  British  goods  to  the 
extent  of  one-fifth  of  the  duty  leviable  on  similar  goods  imported 
from  foreign  countries. 

FIJI.— The  Government  have  decided  that  no  discount  or 
deduction  from  the  value  of  any  goods  chargeable  with  ad  valorem 
doty  shall  be  allowed  in  future,  unless  such  discount  or  deduction 
is  clearly  shown  to  the  satisfaction  of  the  Collector  of  Customs  on 
the  original  invoice  in  the  same  handwriting  as  that  in  which  such 
invoice  is  made  out. 

AUSTRALIA. — Further  applications  have  been  made  to  the 
Inter-State  Commerce  Commission  for  revision  of  duties  on  elec- 
trical and  similar  goods  in  accordance  with  the  arrangement 
previously  referred  to  in  the  Electrical  Review.  Amongst 
these  are  applications  for  the  granting  of  a  preference  to  British 
goods  under  the  following  headings,  for  which  there  is  now  no 
preference.  The  existing  rates  of  duty  are  given  for  purposes  of 
reference : — 

Regulating,  starting  and  controlling  appa- 
ratus for  all  electrical  purposes,  including 

distributing    boards     and     switchboards, 

except  telephone  switchboards      20  %  ad.  val. 

Electric  fittings,  consisting  wholly  or  partly 

of    metal,     viz.,      switches,     fuses,     and 

lightning  arresters Free. 

Electric  fittings,  not  containing  metal  ...  According  to  material. 
Telephones,    telephone     switchboards    and 

appliances      Free. 

Motive    power    machinery    and    appliances 

(other    than     high-speed      reciprocating 

engines,    steam     turbines,      superheaters, 

flue  -  heated      economisers,     mechanical 

stokers,  and  water  purifiers)  20  %  ad.  val. 

Further  application  has  also  been  made  for  the  increase  of  the 
preference  now  given  to  British  goods  under  the  following 
heading  :  — 

Dynamo-electric  machines  up  to  the  capacity  of  200  H.P.,  etatic 
transformers  and  induction  coils  for  all  purposes,  electric  fans  : — 

Existing  duty  under  preferential  tariff  on  British 
goods  20  %  ad.  val. 

Existing  duty  on  foreign  goods      25%       „ 


DENMARK.    The  Boarfl  of    Trade:    hi  from  n  U 

Minister  at  Oopeuhann  i   ti      latlou  0f  ■   Bill  regarding  t'"- 
Commercial  Rights  of  Alien    u,  Denmark,  whiofa  wa- 
in the  ItigHdag  l>y    tlio   .Minister  of   OotnOMOfM  on    DtOMllMf   lflth 

uwt,  and  haa  passed  the  lirnt  rending. 

The  Hill,  which   is  ot    i  importance  to  I'.ritiHh    firms 

trading  with  Osnmark,  embod  tntbeBegnlat 

afleotlng    British     commercial    traveller!    visiting     licnmark,     the 

chief  being  that  it  Bzea  the  com),  of  ■  licence  for  ■  period  oi 
days 'at  ISO  kroner,  in  place  of  the  present  yearly  licence  coating 
1  GO  kroner.     After  BO  days  a  new   licence  has  to  be  obtained,  hut 
the  old  licence  may  be  prolonged  for  a  period  of   16  days  upon  pay. 
ment  of  75  kroner. 

If  a  commercial  traveller  represents  more  than  one  firm  the 
i  lastoms  may  issue  a  licence  to  him  which  shall  contain  the  namea 
of  the  firms  for  whom  he  is  authorised  to  do  business,  provided 
the  necessary  evidence  is  produced  in  support  of  the  lawful  rights 
of  these  firms  to  do  business  in  their  own  country.  The  Bill  does 
not  provide  for  any  extra  fee  for  such  licences.  The  existing 
regulations  stipulate  that  if  a  traveller  represents  more  than  one 
firm  he  must  pay  a  supplementary  tax  of  80  kroner  for  each  addi- 
tional firm.] 

A  deposit  of  20  kroner  has  to  be  paid  on  each  licence,  which 
will  be  returned  by  the  Customs  provided  the  licence  is  given  up 
to  them  by  the  traveller,  at  the  latest,  on  the  day  after  it  has 
lapsed. 

Whereas  at  present  a  commercial  traveller  is  allowed  to  visit 
and  take  orders  only  from  wholesale  dealers  and  manufacturers, 
the  Bill  empowers  him,  under  certain  conditions,  to  offer  or  dis- 
pose of  goods  to  persons  having  the  right  to  do  business,  either 
wholesale  or  retail,  and  to  manufacturers,  artisans  and  other 
tradesmen  ;  he  is  prohibited  from  selling  to  Danish  merchants 
goods  in  which  the  latter  have  no  lawful  right  to  trade,  and  to 
manufacturers,  artisans  and  other  tradesmen  he  must  only  sell  such 
goods  as  these  people  require  for  their  business.  He  must  not  trade 
in  goods  purchased  in  Denmark.  Sales  must  only  be  effected  on 
time  delivery  and  in  no  smaller  amounts  than  is  permitted  in  the 
ca^e  of  wholesalers. 

The  new  law  is  to  come  into  force  on  October  1st,  1914,  accord- 
ing to  Sec.  XI  of  the  Bill.  Yearly  licences  taken  out  before  that 
date  will  be  valid  until  they  lapse  in  the  ordinary  way. 

Kroner  =  Is.  1  ',d. 

CANADA. — The  Customs  authorities  have  decided  that  street 
railway  car  bodies,  without  wheels  or  axles  and  without  motors, 
are  to  be  dutiable  at  the  rate  of  20  per  cent,  ad  val.  if  of  British 
origin,  and  at  the  rate  of  30  per  cent,  ad  val.  if  of  other  origin. 


NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT  YET  PUBLISHED). 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co.. 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all   inquiries  should  be  addressed. 


1,982.     "  Remote-Controlled     Switches. 
(Complete.) 


G.     W.      HART.       January     26th. 


1,984.  "  Means  for,  and  Methods  of.  Changing  the  Frequency  of  Alternating 
Electric  Currents."    A.  M.  Taylor.     January  26th. 

1,996.  "  Lantern  Construction  for  Electric  Lighting  and  the  Like."  G.  S. 
Strahan  and  F.  J.  Harris.     January  26th. 

2,023.  "  Transportable  Military  Telephone."  E.  Schuler  and  G.  Schulek. 
trading  as  Erste  Ungarische  Stahlschreibfeder-Federhalter-und  Indigo-Copier- 
papirfabrik,  Josef  Schuler.     January  26th.     (Complete.) 

2,025.  "  Holders  for  the  Filament  of  Electric  Incandescent  Lamps."  Janu- 
ary 26th.     (Complete.) 

2,032.     "  Engine-Room  Telegraphs."     J.   Kidd.     January  26th. 

2,059.  "  Method  of  and  Apparatus  for  Amplifying  and  Reproducing  Sounds." 
L.  de  Forest.  January  26lh.  (Convention  date,  June  24th,  1913,  United 
States.)     (Complete.) 

2,063.  "  Miners'  Electric  Lamps  or  the  Like,  and  Accumulators  for  Use 
therewith  or  for  Like  Purposes."     F.  J.  Turquand.     January  26th. 

2,075.  "  Common  Battery  Telephone  Systems."  Western  Electric  Co.,  Ltd. 
January  26th.     (F.  T.  Woodward,  Belgium.)     (Complete.) 

2,089.  "  Electric  Switches."  British  Thomson-Houston  Co.,  Ltd.  Janu- 
ary 26th.     (General  Electric  Co.,  United  States.) 

2,092.  "  Arrangements  for  Transmitting  and  Receiving  Signals."  SrrMtN's 
Bros  &  Co.,  Ltd.  January  26th.  (Siemens  &  Halskc  Akt. 'Ges.,  Germany.) 
(Complete.) 

2,100.  "  Telegraphy."  E.  C.  R.  Marks.  January  26th.  (International 
Quadruples  Co.,  United  States.)  (Complete.) 

2,118.  "  Electric  Griller  or  Toaster."  G.  Pate  and  A.  R.  Wood.  January 
27th.    (Complete.) 

2. 119      "Incandescent  Filament  Lamps."    J.  R.  R.  Campbell.     January  27th. 

2,173.  "Electric  Gas  Lighter."  H.  JlKNBR  and  E.  PoiXARD  &  Co,  Ltd. 
January  27ih. 

2  174.  "  Electric  Distribution  Systems."  A.  V,  Gifkins  and  H.  S.  Watson. 
January  27th. 

2.197.  "  Loading-Coils  for  Use  in  Telephony."     E.  Wilson.     Januari  27th. 

2.198.  "  Electrical  Heating  Devices."  British  ThosiSON-Hoi  ston  Co.,  Ltd 
January  27th.    (General  Electric  Co.,  United  States.) 

2,206.  "Cathodic  Detectors."  F.  HolwBCK.  January  27th.  (Convention 
date,  April  2nd,  1913,  France.)     (Complete.) 

2,209.     "  Electrical  Relay  or  Switch."     P.  L.  R.  Eraser  and  Tudor  A< 
lator  Co.,  Ltd.    January  27th. 

2,211.  "Arrangements  for  lei,  phone  Systems."  Siimias  i  Haiske  Akt. 
Ges.     Janu.ui  tlon   to  22,013/10.      Convention  date,  Januari 

1913,  Germany.)     (Complete.) 

2  214.  "  Spark-Gap  Devices  for  Wireless  Telegraphy."  R.  GoldSCHUIDt. 
January  27th.     (Convention  date,  January  27th,  1913,  Belgium.)     (Complete.) 
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8,215.  "  Telephone  Desk  Sets."  Western  Electric  Co.,  Ltd.  January  27th. 
(F.  T.  Woodward,  Belgium.)     (Complete.) 

2,237.     "  Electrical  Switches."     H.   W.  Cox.     January  28th. 

2,242.     "Dimming  Switch."     J.   H.  Colloe.     January  28th. 

2,249.  "  Electro-Magnetic  Unlocking  Apparatus  (or  Miners'  Lamps."  O. 
Oldham.    January  28th. 

2,270.  "Telephone  Systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.,  and  A.  J.  Ray.    January  28ih. 

2,278.     "  Contrivance    (or    the    Electric    Transmission    o(    Messages    through 
Land    Lines    and    Submarine    Cables."      A.    (Jkling    and    Orlinc's    Teli 
Instruments  Syndicate.  Ltd.     January  28th. 

2,288.  "  Means  (or  Use  in  Creating  and  Maintaining  the  Vacuum  in  Metal 
Vapour  Arc  Rectifiers  and  Similar  Apparatus."  E.  Haktmann.  January  28th. 
(Convention  date,  February  26th,  1918,  Germany.)     (Complete.) 

2,290.  "  Electric  massage  apparatus  "  M.  Jakowlew.  January  28th.  (Com- 
plete). 

2.300.  "Carbons  (or  use  in  arc  lamps."     E.  J.  Day.     January  28th. 

2.301.  "  Electric  safety   fuses."     H.    H.    Berry.     January   28th. 

2,311.  "  Selective  signalling-devices."  Western  Electric  Co.,  Ltd.  January 
28th.     (F.   T.   Woodward,   Belgium).     (Complete). 

2,323.     "  Electric  lamps."     E.  A.  Gimincham.     January  28th. 

2,325.     "  Electrical  heating  device."     R.  W.  Gauntlett.     January  28th. 

2,327.     "  Dynamos."     H.  Leitner.     January  28th. 

2,333.  "  Electric  (use  holders."  Electric  and  Ordnance  Accessories  Co., 
Ltd.  and  N.  G.  Langrisii.    January  29th. 

2,364.    "  Electric  lighters."     H.  G.   Davis.     January  29th. 

2,380.  "  Electro-magnetically-operated  horns."  II.  LuCAS  and  W.  H. 
Edwards.    January  29th. 

2,383.  "  Process  (or  the  manufacture  of  a  substitute  for  ebonite."  F.  L. 
Schauermann.     January  29th. 

2,388.  "  Switches  for  use  in  conncclion  with  electric  lamp  sockets  and  the 
like."  E.  C.  R.  Marks.  January  29th.  (Benjamin  Electric  Manufacturing 
Co.,   United  States).     (Complete). 

2.408.  "  Arrangements  (or  loading  electric  induction  (requency  converters." 
Siemens  Bros.  Dynamo  Works,  Ltd.  January  29th.  (Siemens-Schuckertwerke 
G.m.b.H.,  Germany).     (Complete). 

2.409.  "  Electric  alternating  current  commutator  machines."  Siemens- 
Schuckertwerke  G.m.b.H.  January  29th.  (Convention  date,  January  30th, 
1913,  Germany).     (Complete). 

2.412.  "  Control  of  electric  motors."     H.  O.   BuKCE.     January  29th. 

2.413.  "  Recording  apparatus  for  use  with  line  or  wireless  telegraph 
systems."    W.  H.  Shephard  and  A.  E.  McKeciinie.     January  29th. 

2.418.  "Type-printing  telegraph  apparatus."  K.  Fedossow,  N.  Kelch,  and 
O.  Klein.     January  29th. 

2.419.  "  Control  of  electric  motors."     H.  O.  Burge.     January  29th. 

2,424.  "  Loud-speaking  telephones."  Sterling  Telephone  and  Electric  Co., 
Ltd.    January  29th.     (Telephon-Fabrik.  Akt.  Ges.  vorm.  J.  Berliner,  Germany). 

2,429.  "  Head-supports  for  telephone  receivers  or  head-phones."  P.  M. 
Justice.     January  29th.     (C.  Adams-Randall,  United  States). 

2,432.     "  Electric  signalling."     H.  O.   Burge.     January  29th. 

2,437.  '*  Controlling-devices  for  dynamo-electric  machines."  SoC  Anon,  des 
Automobiles  Delaunay-Bellville.  January  29th.  (Convention  date,  April  25th, 
1913,  France).     (Complete). 

2,469.  "  Tubular  couplings,  bends,  tees,  and  the  like  for  electrical  conduits." 
S.  B.  Wain,vricht.     January  30th. 

2.475.  "  Electrical  conntctors."  W.  E.  Gray  and  E.  C.  Daubeny.  January 
30th. 

2.476.  "  Electric  meter."  R.  S.  Xenaky  and  F.  Gilman.  January  30th. 
(Complete). 

2,486.     "  Electro-magneto  propeller."     D.  SuChostawer.     January  30th. 

2.492.  "  Transformers  for  use  in  connection  with  electric  measuring  instru- 
ments." Siemens  Bros.  Dynamo  Works,  Ltd.  January  30th.  (Siemens- 
Schuckertwerke  G.m.b.H.,  Germany).     (Complete). 

2.493.  "  Electric  lock  and  alarm  apparatus."  O.  Nitscii.  January  30th. 
(Complete). 

2,495.  "  Portable  electric  lamps."  W.  A.  McKay  and  M.  Ci.aussen.  January 
30th.     (Convention  date,  February  11th,   11)13,   United   States).     (Complete). 

2,199.  "  Sparking-plugs  for  explosion  engines."  C.  Spada.  January  30th. 
(Convention  date,  April  1st,  1913,  Italy).     (Complete). 

2,503.  "  Suspension  and  sectional  strain  insulator  with  interlinked  suspension 
and  cavities  in  the  insulating  body."  W.  Fkllenberg.  January  30th.  (Con- 
vention  date,    November   28th,    1913,   Germany).     (Complete). 

2,528.  "  Vehicular  electric  lighting  systems."  L.  RENAULT.  January  30th. 
(Convention   date,   February    15th,   1913,   Germany).      (Complete). 

2,530.  "  Telephone  exchange  systems  in  which  the  connections  arc  estab- 
lished through  clectro-mcchanically  controlled  switches."  F.  AldendorFF. 
January  30th.     (Complete). 

2,543.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.     January   30th.      (Automatic    Electric   Co.,    United   States).     (Complete). 

2,548.  "  Electric  accumulators."  Van  Raden  &  Co.,  Ltd.  and  M.  Metz. 
January  31st. 

2,558.  "  Improvements  in  the  glowing  effect  of  electric  fires."  C.  R. 
Belling.     January  31st. 

2,567.  "  Automatic  electric  signal  indicator  and  train  stop."  C.  H.  Hicks 
and  R.  A.  Stevenson.     January  31st. 

2,572.  "  Registration  of  telephone  calls  and  call  charges."  S.  D.  Williams. 
January  31st. 

2,586.    "  Electro-mechanical  signal  apparatui    '     I    R    [ardini      January  31st. 

2.604.  "  Electrical  heating  apparatus  suitable  for  cooking,  water-heating, 
and  like  purposes."     A.  F.  BERRY.     January  Ltlst . 

2.605.  "  Means  or  apparatus  for  heating  water  and  other  liquids."  A.  F. 
Berry.     January  31st. 

2,612.  "  Manufacture  of  electric  incandescent  lamps."  I".  Simpson.  Janu- 
ary 31st. 

2,624.  "  Microphones  with  carbon-powder  fall  for  strong  currents."  FRATEIL1 
Marzi  di  G.li.  January  31st.  (Convention  date,  April  10th,  1913,  Italy). 
(Complete). 

2.628.  "Spark-plugs."  P.  T.  Campbell.  January  31st.  (Divided  Applica- 
tion on  20,730/18.  September  13th.  Convention  date,  April  3rd,  1913,  United 
States).      (Complete). 

2.629.  "  Method  of  rendering  water  or  other  liqui'l  radjo-active."  J,  Landin, 
January  30th.     (Convention  dale,   February   10th,   1913,   Sweden).     (Complete). 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool    and    Bradford;    price,   post   free,   9d.    (in   stamps). 


13,747.    Apparatus  for   Electro  Plating. 
June  12th.     (January  13th,  1913.) 


G.   P.   M.   Lee  4  W.   A.   Brame. 


II 


19X3. 

672.  Connection  of  Motors  of  Electric  Tramcars  or  Other  Rail  Car- 
riages to  Prevent  Side  Swing.  I.  Bulfin.  Januarv  9th.  (Cognate  Applica- 
tion, 14,243/13.) 

745.    Starting    and    Regulating    Devices    for    Electric    Motors. 
Ohnsted  &  L.  Boothman.    January  9th. 

789.  Combined  Governor  and  Speed-Setting  Device.  J.  S.  Withers  (Cox  & 
Dicketts).     January  10th. 

1,069.  Loud-Speaking  Telephone  for  Closed  Motor-Cars  and  Other 
Closed  Carriages.    R.  Pecorini.    January  14th. 

1,218.  Electric  Vacuum  Light  Apparatus.  Moore-Licht  Akt.  Ges.  Janu- 
ary 15th.     (April  13th,  1912.) 

1,337.  Brush-Holders  for  Dynamo-Electric  Machines.  T.  von  Zweigbcrgk. 
January  16th. 

1,343.  Machines  for  Covering  Conductors  or  Other  Cores  with  Fibrous 
Material.     G.   Datta.     January  16th.     (July  3rd,  1912.) 

"1,501.    Macneto  Electric  Machines  for  Combined  Icnition  and  Illuminating 
Purposes.     F.  R.  Simms.     January  18th. 

1,935.  Electrolytic  Processes  and  Apparatus.  Particularly  Applicable  to 
the  Production  of  Alkali  Compounds.     C.  White.     January  23rd. 

2,764.  Lamp  Holder  for  F.lectric  Imitation  Candles.  E.  Phillips.  Feb- 
ruary 3rd. 

3,934.  Testing  of  the  Sound  Receivers  of  Submarine  Signalling  Apparatus. 
Signal  Ges.     February  15th.     (March  9th,  1912.) 

5,494.  Anti-Vibration  Holders  for  Incandescent  Electric  Lamps.  A.  Boon 
&  H.  T.  Wilkinson.     March  5th. 

6,668.  Process  and  Apparatus  for  the  Electrical  Treatment  of  Cellulose 
and  Other  Substances  of  which  it  Forms  the  Essential  Part.  A.  L.  C. 
Nodon.     March  18th.     (March  26th,  1912.) 

6,964.     Electric  Arc  Lighting.     S.  L.  Pearce  &  A.  Wilkinson.     March  22nd. 

7,146.    Combined  Dynamos  and  Governors.    A.  Churchward.     March  25th. 

7,151.  Control  of  High  Frequency  Alternating  Electric  Currents. 
British   Thomson-Houston   Co.    (General    Electric  Co.).     March   25th. 

7,983.  Arrangements  for  Starting  and  Regulating  Direct  Current  Electric 
Motors.     F.  Cumont.     April  4th.     (Addition  to  8,108/12.) 

8,288.    Apparatus  for  Use  in  Drawing  Wire.    C.  Gladitz.    April  8th. 

8,712.  Vacuum  Licht  Tubes.  Moore-Licht  Akt.  Ges.  April  14th.  (April 
15th,  1912.) 

8,841.    Telephone   Transmitters.     J.   C. 
15th,  1912.) 

9,703.    Selective    Impulse   Transmitters. 
Electric  Co.).     April  24th. 

9,818.    Telephonic    Indicating    Apparatus. 
April  26th. 

10,369.     Process   for   Flsinc   Tuncsten 
Halske  and  Akt.  Ges.).     May  2nd. 

10,514.  Reversinc  and  Controlling  Gear  for  Electric  Motors  Specially 
Applicable  to  Electric  Motors  for  Operating  Lifts.  Etchells,  Congdon,  and 
Muir,  Ltd.,  and  F.  Muir.     May  5th. 

11,219.  Method  and  Apparatus  for  the  Electrostatic  Separation  and 
Cleaning  of  Grits,  Grain,  or  the  Like.  J.  Kraus.  May  13th.  (April 
29th,  1913.) 

11,905.  Means  of  Equalising  or  Balancing  Electric  Currents.  Applicable 
to  Rotary  Converters.    A.  H.  Railing  &  C  C.  Garrard.    May  22nd. 

13,359.  Electric  Safety  Devices  Against  Housebreaking,  Burglary,  and 
the  Like.     C.  Pastore.     June  9th. 

13,447.  Electric  Elevator  Systems.  E.  M.  Fraser.  June  10th.  (Jul)' 
29th,  1912.) 

13,695.     Incandescent  Electric  Lamp  Filaments.    C.  W.  Read.    June  13th. 

15  RU.  Base  Plate  for  Electrical  Measuring  Instruments.  Landis  &  Gyr 
(Firm  of).    July  9th.     (July  12th,  1912.) 

16,058.    Electric  Sapmy  Lamps.    F.  Faeiber.    July  11th. 

16,770.     Electric   Incandescent  Lamps.     C.  W.  Read.     July  22nd. 

16,807.  Controlling  Gear  for  or  Connected  with  Electrically-Driven 
Hydraulic  Pumps.    J.  A.  Towler.     July  22nd. 

17,124.  Arrangements  for  Transmitting  and  Receiving  Sicnals.  Siemens 
Bros,  and  Co.  (Siemens  and  Halske  Akt.  Ges.).     July  25th. 

17,850.    Trolley  or  Collector  Wheels  for  Electricity.     J. 
August  5th. 

20,929.    Sparking    Plugs   for    Electric    Incition    Purposes. 
Industries,  Ltd.,  &  E.  De  Rodakowski.     September  16th. 

22,707.     Portable  Electrio  Lamps.     J.  Neu.     October  8th. 

24,459.  Circuit  Arrangements  for  Telephone  Installations  with  Semi- 
automatic Working.  Siemens  and  Halske  Akt.  Ges.  October  31st.  (October 
28th,  1912.     Addition  to  6,664/13.) 

26  061  Method  or  and  Apparatus  for  Electro-Osmotic  Processes.  Ges. 
fUr  Elcktro  Osmose.     November  13th.     (July  21st,  1913.) 


R.    Palmer.      April    15th.      (April 

Western    Electric    Co.      (Western 

M.    S.    Conner    &    A.    R.    Kahl. 

Siemens    Bros    &   Co.    (Siemens  & 


W.   Anderson 
United    Moto 


Brazil. — A  company  has  lately  been  formed  in  Paris 
with  a  capital  of  12,000  and  the  title  La  Compagnie  des  Cables 
Sud-Americains,  to  carry  on  telegraphic  and  telephonic  business 
in  South  America. 


Recovery  of  a  Tnbe  of  Radium.— At  the  Liverpool 

Royal  Infirmary  recently  a  tube  of  radium,  worth  over  £1,000, 
which  had  been  applied  to  a  patient's  face,  was  missed,  and  as  it 
was  proved  with  the  X-rays  that  the  patient  had  not  swallowed  the 
tube,  it  was  conjectured  that  it  had  been  swept  up  from  the  floor. 
A  cart  full  of  sweepings  was  detained  just  as  it  was  about  to  leave 
th«  infirmary,  and  Prof.  Wilberforce,  of  Liverpool  University, 
tested  it  with  an  electroscope,  which  indicated  that  the  radium  was 
in  the  cart.  The  rubbish  was  then  placed  in  buckets,  each  or 
which  was  tested  in  the  same  way,  and  the  tube  was  run  to  earth 
in  the  twelfth  bucket 
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LOI,L>     CLAUD     HAMILTON     AND 
RAILWAY     MANAGEMENT. 


Tin;  appointment  of  an  American  manager  to  a  groat 
English  railway  would  be  likely,  in  any  event,  to  Ik:  th<- 
subject  of  Borne  eomment,  but  the  remarks  of  Lord  Claud 
Hamilton  at  the  meeting  ol  tlie  Great  Eastern  Railway  Co., 
on  Friday  last,  widen  the  scope  of  the  comment  consider- 
ably. Mr.  Thornton,  as  manager  of  the  Long  Island 
Railway  Co.,  has,  according  to  Lord  Claud,  operated  the 
chief  suburban  sjstem  in  the  United  States.  It  was  worked 
by  electricity,  and  it  was  most  desirable  that  the  Great 
Eastern  should  have  a  general  manager  who  thoroughly 
understood  the  principles  of  electricity  and  the  working  of 
railways  by  that  method.  As  an  indication  of  the  intention 
of  the  Great  Eastern  Co.  to  utilise  electrical  methods  and  to 
acquire  the  benefit  of  the  widest  experience,  this  statement 
should  be  regarded  as  eminently  satisfactory.  The  board 
expect  criticism  of  their  appointment,  and  Lord  Cland 
replied  by  anticipation  to  some  such  criticisms.  And  here 
his  mistake  became  apparent.  Never  was  there  a  clearer 
example  of  the  truth  of  the  proverb  "  Qui  s'excuse  s'accuse." 
He  had  to  look  abroad  because  there  was,  he  said,  an 
acknowledged  dearth  of  first-class  men  coming  to  the  front  in 
the  railway  world  at  home,  not  alone  for  those  capable  of  acting 
as  general  manager,  but  for  even  the  minor  appointments. 
No  word  indicating  that  the  head  of  a  great  undertaking 
appreciated  the  obligation,  which  is  regarded  as  elementary 
in  most  enterprises,  that  there  should  be  every  encourage- 
ment for  the  most  suitable  men  in  the  line  of  succession  to 
all  appointments  !  Lord  Claud  was  on  safer  ground  when 
he  expressed  the  fear  that  there  had  grown  up  with  os  a 
tendency  to  sacrifice  merit  at  the  expense  of  seniority  ;  but, 
surely,  to  break  away  from  such  a  system  it  is  not  neces- 
sary to  import  the  merit  !  From  further  remarks  we  must 
be  led  to  question  whether  the  chairman  of  an  English 
railway  knows  whether  any  merit  is  available  or  not.  The 
departments,  he  said,  were  kept  so  apart  that  there  was  little 
interchange  of  young  men  from  one  to  another,  thus  removing 
any  incentive  to  new  ideas  or  methods.  In  the  United 
States,  on  the  other  hand,  the  president  and  general 
manager  knew  every  rising  young  man  in  their  employ, 
because  the  young  men  were  interchangeable  from  one 
department  to  another,  and  when  this  interchangement  took 
effect  the  man  at  headquarters  knew  about  it,  "  and  their 
names  were  entered  on  his  list."  A  re-arrangement  in  this 
direction,  he  thought,  was  required  without  delay.  With 
such  a  sign  of  grace  it  may  seem  ungenerous  to  ask 
who  arranged  and  continued  the  water-tight  compartment 
system  which  stifles  enterprise  and  suppresses  merit.  Was 
it  the  unfortunate  victims  of  youthful  age  and  comparatively 
subordinate  position  or  their  elders  in  the  board  room  ? 

Now,  the  appointment  of  any  officer  of  the  Great 
Eastern  Railway  is  a  domestic  matter.  The  directors  have 
a  responsibility,  and  upon  the  results  they  will  be  judged. 
The  pity    is   that    in    making    this    announcement,    the 
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chairman  should  have  taken  the  opportunity  of  uttering 
remarks  which  will  unquestionably  give  rise  to  much 
misapprehension.  We  shall  without  doubt  have  a 
recrudescence  of  the  depreciatory  reflections  from  which 
we  thought  we  were  happily  emerging.  Our  American 
cousins  other  than  President  "Wilson,  suffering  traders, 
and  unfortunate  investors  may  run  some  risk  of  forming 
the  conclusion  that  all  their  railway  enterprises  are 
perfection  in  management  and  financial  returns.  Let  us  at 
once  bring  the  matter  to  a  more  accurate  focus  by  remarking 
that  one  chairman  must  not  be  regarded  as  representative 
of  Britain,  or  one  manager  as  representative  of  America.  We 
may  also  recall  that  not  long  since  a  prominent  employer 
of  labour  in  the  I'nited  States  deplored,  just  as  does  Lord 
Claud  here,  tbe  dearth  of  talent  for  important  posts  there. 
lie  did  not,  however,  include  minor  appointments,  and  his 
remarks  were  perhaps  more  general  and  less  reflective  on  a 
particular  class  of  workers. 

Like  all  converts  who  have  pondered  over  their  new  creed 
for  so  long  as  a  fortnight,  Lord  Claud  Hamilton  is  enthusi- 
astic, and  Mr.  Thornton  would  lack  a  very  necessary  qualifi- 
cation for  his  appointment  if  his  examination  of  the  problem 
over  a  similar  period  did  not  inspire  him  with  complete  con- 
fidence. The  problem  is,  of  course,  much  deeper.  A  manager 
may  contribute  materially  to  the  success  of  an  undertaking 
under  one  set  of  circumstances  with  which  he  is  familiar, 
and  be  less  successful  under  changed  conditions.  It  is 
possible,  for  example,  that  a  manager  in  the  United  States 
may  not  have  acquired  a  knowledge  of  the  watertight-com- 
partment system  which  differentiates  the  respective  import- 
ance of  the  manager  and  chairman  on  an  English  railway. 
This  was  defined  by  Lord  Claud  Hamilton,  and  published 
by  the  Press  Association  in  the  evening  of  the  day  on  which 
the  new  appointment  was  published  in  the  morning.  An 
announcement  had  been  made  that  the  railway  companies 
had  decided  to  accord  recognition  to  the  National  Union  of 
Kail  way  men.  This  was  denied  by  Lord  Claud  Hamilton  in 
the  following  words: — "The  question  of  recognition  has 
never  been  discussed  by  the  companies.  The  general 
managers  have  met  and  discussed  the  matter,  but  the  general 
managers  are  not  the  companies,  and  the  chairmen  have 
never  talked  the  subject  over  together.  The  statement, 
therefore,  that  recognition  of  the  Union  has  been  decided 
upon  by  the  companies  is  perfectly  untrue."  If,  by  any 
chance,  it  should  be  customary  in  the  United  States  to 
consider  that  subjects  discussed  by  general  managers  have 
been  discussed  by  the  companies,  the  new  general  manager 
of  the  Great  Eastern  will  have  to  learn  a  new  code  of 
etiquette.  But  such  matters  as  these  are  internal,  and 
easily  acquired.  There  are  others  which  are  external,  and 
not  easily  absorbed  even  by  v»ry  capable  men  trained  in 
other  spheres.  The  general  idea  that  administrative  reforms 
are  best  carried  out  by  new  men  is  open  to  serious  question, 
and  this  applies  with  especial  force  when  the  reformer  is 
necessarily  unacquainted  with  the  ideas  and  aspirations  (or 
lack  of  aspirations)  of  those  for  whom  the  reforms  are 
initiated,  and  by  whom  they  are  to  be  carried  out.  This, 
however,  is  in  the  nature  of  a  criticism  of  the  appointment, 
which  is  less  our  intention  than  to  enter  a  protest  against 
the  general  tendency  of  Lord  Claud  Hamilton's  remarks. 
A  cordial  welcome  should  be  extended  to  any  one  who  is 
expected  to  improve  our  facilities  for  travel,  develop  the 
discovery  and  encouragement  of  merit,  or  add  even  a 
fraction  to  dividends.  And  regret  should  also  be  expressed 
that  the  new  manager's  difficult  task  should  be  rendered  the 
more  difficult  by  the  comments  of  his  maladroit  patron. 


Mb.  Roger  Smith  s  paper  on  railway 

The  Railway  ,.-  ,  rt  .c     ..  J, 

Electrification    condltlons  governing   electrification,  read 

Problem.       before  the  I.E.E.  on  Thursday  last  week, 

introduces  a  topic  of  very  great  interest 

at  a    time   when    railway  electrification    is  so  much   in 

evidence. 

The  British  railway  authorities  have  been  both  the  hope 
and  the  despair  of  the  electrical  engineer  in  the  past,  partly 


because  no  obstacle  has  seemed  too  small  to  hinder  the 
adoption  of  electric  traction,  and  the  most  trifling  improve- 
ment in  steam  traction,  has  served  as  a  pretext  for  delay. 

Generally  speaking,  the  author  appears  to  favour  suburban 
electrification,  although  he  says  :  "  it  is  very  doubtful  if 
electrification  is  the  only  solution  of  the  congested-traffic 
problem  "  ;  he  evidently  considers  that  the  steam  locomotive 
will  continue  to  haul  main-line  trains  for  some  time  to 
come — for  one  reason,  because  a  suitable  electric  locomotive 
has  not  yet  been  built — but  he  apparently  believes  that  goods 
haulage  is  practicable  and,  if  the  North- Eastern  experiment 
turns  out  successfully,  a  matter  of  the  near  future. 

We  value  the  paper  because  the  author's  inside  know- 
ledge of  the  working  of  a  great  railway  is  tempered  by 
exceptional  knowledge  of  the  electric  traction  problem. 
His  statement  that  many  lines  had  been  electrified  before 
they  had  come  to  the  end  of  their  tether  under  steam 
traction  can  be  taken  as  an  admission  of  the  superior  possi- 
bilities of  electric  traction. 

The  author  considers  that  the  Brighton  main-line  elec- 
trification may  be  justified  in  view  of  the  traffic  conditions, 
but  that  this  would  not  be  so  where  passenger  traffic  was  a 
small  percentage  of  the  total.  Surely  this  is  a  somewhat 
paradoxical  conclusion,  in  view  of  his  evident  belief  that 
goods  traffic  could  be  dealt  with  electrically,  for  where 
passenger  traffic  is  a  small  percentage  of  the  total,  goods 
traffic  is  presumably  a  large  one  and  will  bear  its  share  of 
the  cost  of  line  equipment. 

If  we  take  the  author's  admissions  in  regard  to  elec- 
trification and  couple  them  with  the  necessity,  for 
financial  reasons,  of  electrifying  congested  terminals  in  the 
near  future  and  routes  which  are  physically  impossible  of 
improvement  by  steam  traction,  we  may  almost  assume  that 
general  electrification  is  not  so  far  distant  as  is  often  believed. 
After  all,  what  the  railways  urgently  want  is  increased 
earning  capacity,  which  electric  traction  can  give  them,  and 
steam  traction  cannot  give  them,  except  on  prohibitive 
terms. 

We  give  place  to  none  in  our  admiration  for  the  sound 
engineering  associated  with  British  railway  working,  but 
railway  electrification  has,  to  a  large  extent,  ceased  to  be  an 
engineering  question,  and  we  may  be  permitted  to  doubt 
whether  economics  has  had  as  much  to  do  with  its  apparently 
slow  progress  in  this  country  as  tradition. 

It  is  difficult  to  appreciate  the  railway  point  of  view ; 
Mr.  Smith,  for  instance,  says  :  "  It  is  far  easier  to  change 
things  than  to  change  the  habits  and  inherited  instincts  of 
large  bodies  of  men,  and  electrical  engineers  have  not 
only  to  show  railway  managers  that  they  can  haul 
the  railway  traffic  either  better  or  more  cheaply  than  is 
done  to-day  by  steam,  but  that  they  can  first  of  all  haul 
traffic  at  least  as  well  as  it  is  hauled  by  steam  and  fulfil 
most  if  not  all  the  functions  of  the  steam  locomotive  in  the 
manner  to  which  those  who  work  the  traffic  have  been 
accustomed."  It  will  be  seen  that  the  onus  of  proof  is  cast 
upon  the  electrical  engineer  ;  he  must  not  only  prove  his 
case,  but  prove  it  along  traditional  steam  lines.  One  might 
almost  suppose  that  he  was  bolstering  up  an  untried,  unsound 
proposition,  and  that  an  indifferent  railway  management, 
with  really  nothing  to  gain  by  its  adoption,  was  seeking  the 
least  troublesome  way  to  avoid  his  unwelcome  attentions. 

We  would  suggest  that  the  electrical  engineer  has  shown 
his  ability  to  better  steam  traffic  nnditions  in  very 
many  instances,  and  that  the  real  question  is  how  to  alter 
older  methods  of  railway  working,  which  present-day 
requirements  are  rendering  more  and  more  unremunerative, 
and  adapt  them  to  suit  electric  traction. 

That  this  is  a  difficult  matter  under  the  prefent  railway 
system  will  be  granted,  but  it  is  nevertheless  probable  that 
existing  conditions,  which  have  led  to  the  state  of  affairs 
outlined  by  Lord  (Maud  Hamilton,  in  announcing  the 
appointment  of  an  American  manager  to  the  Great  Eastern 
Bailway,  who  has  incidentally  been  in  control  of  the  largest 
suburban  electric  railway  service  in  the  United  States,  may 
have  even  greater  influence  on  our  railway  electrification 
problem  than  those  so  ably  outlined  by  Mr.  Roger  Smith 
last  week. 
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The    Lead 

Position. 


Tiik  general  position  in  the  lead  market 
remains  pretty  much  uh  before,  bnt  there 
baa    been    a   decided    abatement    in    the 

demand  for  early  deliveries,  wliieli  in  conjunction  with  a 
more  accommodating  attitude  00  the  part  of  the  Convention 
brokers  has  resulted  in  an  easing  down  of  the  BtringenO] 
which  has  been  an  intermittent  feature  in  the  situation  for 
so  long.  There  has  not  been  any  sign  of  an  increase  in  the 
quantities  of  metal  coming  to  hand  from  abroad,  and  every- 
thing reaching  here  passes  into  consumption  without 
dilliculty.  while  immediate  delivery  lead  is,  as  hitherto,  held 
as  a  premium.  On  the  whole,  rather  less  general  specula- 
tive interest  has  been  shown  in  the  market,  the  transactions 
recorded  openly  being  decidedly  smaller  in  volume  than  for 
some  little  while.  There  is  still  a  fair  oversold  quantity 
for  March  and  April  shipment,  and  this  may  result  in 
firmer  prices  when  it  becomes  necessary  to  adjust  the  short 
account.  One  feature  of  rather  special  importance  which 
has  cropped  up  lately,  has  been  the  shipment  of  uncontrolled 
lead  from  New  York  to  London.  The  business  was  entirely 
unexpected  by  the  market  at  large,  and  it  seems  as  if  the 
controlling  influences  had  decided  in  some  measure  to  change 
their  policy,  following  upon  sales  for  export  of  uncontrolled 
material.  In  any  event,  since  this  particular  lead  arrived 
the  price  has  never  since  been  at  a  level  at  which  outside  pro- 
ducers could  supply  material  to  the  European  market,  and  it  is 
quite  possible  that  efforts  will  be  made  to  prevent  values 
rising  to  this  pitch  again  except,  possibly,  for  a  short  time 
only.  Another  point  in  the  market  is  the  recent  sale  of 
several  hundred  tons  of  lead  for  prompt  shipment  from 
Belgium  to  London,  which  is  also  an  unusual  feature  ;  but, 
in  spite  of  this,  there  has  not  been  any  excess  of  material 
available  for  delivery,  and  no  evidence  is  to  be  obtained  of 
any  material  alteration  in  the  broad  outlines  of  the  position. 
While  the  home  trade  has  been  rather  dull,  there  is  still  a 
lack  of  material  in  the  hands  of  consumers,  and  Russian 
demands  have  been  in  evidence  from  time  to  time.  The 
Continental  buying,  however,  has  been  of  a  rather  fitful 
nature,  and  dealers  in  London  have  on  a  good  many 
occasions  found  themselves  rather  sharply  undersold  by 
leading  Continental  interests  closely  allied  with  the  Con- 
vention. The  reports  from  Mexico  have  lately  been  rather 
more  reassuring  so  far  as  the  resumption  of  industrial 
operations  in  the  northern  part  of  the  country  is  concerned, 
but  there  is  no  assurance  that  any  substantial  progress  has 
been  made  towards  the  restoration  of  normal  conditions 
in  respect  to  the  production  of  lead  available  for' 
export.  Mail  advices  report  that  some  of  the  lead 
furnaces  have  been  put  to  work  again,  but  railroad 
communications  are  very  much  hampered,  and  fresh  des- 
truction of  permanent  way  material  has  been  in  progress. 
Indications  as  regards  the  market  generally  point  to  a  con- 
tinuance of  moderately  high  prices  until  there  is  some 
radical  change  in  the  mutual  relations  between  supply  and 
demand.  The  January  imports  amounted  to  15,540  tons, 
compared  with  21,150  tons  in  January,  1913,  and  14,095 
tons  in  January,  1912,  while  the  exports  last  month  were 
G,603  tons,  compared  with  5,5<S4  tons  a  year  ago  and  3,572 
tODS  in  1912. 


According  to  a  report  in  a  Manchester 
I  ah  °r  newspaper,  the  members  of  the  Electrical 
Disputes.  Trades  Union  are  refusing  to  accept  an 
alteration  in  the  District  Rules  relating 
to  non-Union  workers.  They  resent  an  attempt  that  is 
"  being  made  to  introduce  into  the  electrical  trades  in  Man- 
chester the  rule  of  the  London  Master  Builders'  Federation, 
which  stipulates  that  Unionists  shall  work  with  non-Union 
men."  Their  attitude  may  be  represented  by  the  following 
statement : — "  If  the  masters  try  that  sort  of  thing  .... 
there  will  be  trouble."  If  this  is  still  the  policy  of  the 
electrical  workers,  they  are  certainly  not  paving  the  way 
for  a  settlement  of  disputes.  Our  own  belief  is  that  it  is 
the  battle-cry  of  the  leaders  rather  than  the  opinion  of  the 
men  themselves.  As  a  matter  of  fact,  however,  the  working 
rules  of    the    Manchester,   Salford  and   District   Building 


Dradtt  Federation,  which  have  been  accepted  and  observed 
for  a  anmber  of  years,  have  contained  a  rule  'bat.  "  u  b 
agreeing  not  to  place  any  ob  bsu  l<  in  the  ■•■■<■<■  of  men  joining 

the  Win-men's  1'nion,  the  n  to  "inploy 

I  nion    men    only."     The   above    version   of    the   | 
therefore  nothing  short  of  a  gross  misrepresentation.     What 
the  matters  of  Manchester  desire  to  do  is  to  substitute  the 
following  rule  which  is  more  generally  adopted  throughout 
the  building  trades  : — 

No  strike  or  lock-out  to  take  place  under  any  circumstances  until 
the  matter  in  dispute  has  first  been  referred  to  a  joint  committee  of 
employers  and  operatives  who  shall  meet  within  six  days  and 
endeavour  to  settle.  Should  they  fail,  the  came  shall  be  referred 
to  an  umpire  to  be  mutually  agreed  upon  by  the  said  committee. 

If  the  Manchester  Unionist  workers  are  serious  in  their 
suggestion  that  no  non-Unionist  shall  follow  his  calling  in 
their  own  choice  company,  they  will  require  to  lie  brought  to 
their  senses  somehow.  It  practically  amounts  to  saying 
that  an  employer  is  only  to  be  permitted  to  engage 
an  electrical  workman  if  he  is  a  member  of  the  Union, 
and  without  any  assurance  as  to  fitness  or  efficiency  ! 
His  non-Union  workmen,  if  he  employs  both  kinds, 
may  only  work  on  a  job  by  themselves.  How  utterly 
unworkable,  and,  indeed,  impossible  of  acceptance,  such  a 
proposition  is,  surely  the  most  simple-minded  man  can  see. 
We  are  more  than  ever  convinced  that  it  is  sane  leadership 
that  the  electrical  workers  require,  leadership  that  will  remind 
them  of  a  few  of  the  most  elementary  principles  of  busi- 
ness and  common  justice.  It  is  not  for  the  employers 
anywhere  to  force  men  into  the  Unions.  It  is  for  the 
Unions  so  to  impress  the  workers  with  the  benefits  of 
membership,  and  so  to  inspire  confidence  and  respect  in 
their  organisations,  that  they  shall  be  induced  to  sacrifice 
their  freedom.  If  they  are  unable  to  do  that — and  we 
believe  that  the  Unions  will  lose  rather  than  gain  members  in 
the  long  run  if  they  continue  the  policy  of  intolerance — then 
they  must  be  content  for  there  to  be  two  classes  of  workers, 
and  must  recognise  that  the  unorganised  worker  is  as  much 
a  man  as  themselves,  and  has  equal  rights  to  work  and  to 
protection  in  the  course  of  his  employment.  All  this  is  very 
elementary,  we  know,  but  elementary  matters  seem  to  be 
overlooked  by  the  worker  when  listening  to  the  wild  propa- 
ganda talk  of  irresponsible  agitators. 


The  Association  of  Special  Electrical 
The  German     Works,  representing  makers  who  are  in- 
IndusTr^ln      dePendent  of   fche  lew  lar£e  firms,  reports 
1913.  ^fla'  1^13  was  in  general  favourable  for 

the  special  works.  During  the  first  half 
of  the  year  they  experienced  a  further  expansion  in  the 
turnover  as  compared  with  the  corresponding  period  in 
1912,  but  toward  the  end  of  the  year  a  slackening  was  mani- 
fested, which  is  attributed  to  the  general  economic  depres- 
sion, the  particularly  unfortunate  conditions  in  the  building 
trades,  and  the  reserve  shown  by  local  authorities  in  the 
extension  of  their  supply  works  owing  to  the  monetary 
stringency.  On  the  other  hand,  a  favourable  influence  on 
the  degree  of  activity  was  exercised  by  the  expansion  of 
overland  central  stations  free  from  monopolistic  control,  and 
by  the  further  advance  in  the  application  of  electricity  to 
agriculture,  trade,  and  domestic  purposes.  The  centre  of 
business  gravity  lay  in  the  home  market ;  the  export  trade 
also  increased,  although,  to  some  extent,  it  can  only  be 
maintained  by  making  sacrifices.  By  way  of  explanation  of 
this  statement  it  is  mentioned  that  the  export  trade  with 
Austria,  Russia,  France,  Italy,  and  Switzerland  is  becoming 
more  difficult  day  by  day  in  consequence  of  the  increasing 
development  of  the  native  industries  of  these  countries 
under  the  protection  of  high  import  duties. 

The  report  remarks  further  that  the  labour  conditions  in 
Germany  in  1913  were  satisfactory,  and  no  strikes  or  lock- 
outs were  recorded.  The  supply  of  skilled  and  unskilled 
workers  was  good,  although  there  was  a  continued  scarcity 
of  really  qualified  mechanics  for  delicate  work. 

The  rates  of  wages  underwent  a  further  increase  over  those 
of  the  preceding  year.     As  far  as  the  sale  prices  of  electrical 
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manufactures  are  concerned,  the  report  states  that  they  were 
costly  unsatisfactory  in  so  far  as  the  products  were  not 
controlled  by  trade  syndicates ;  and  it  was  no  longer 
possible  fully  to  maintain  the  additions  which  were  made  to 
prices  in  various  branches  at  the  beginning  of  1912  for  the 
purpose  of  compensating  for  the  rise  in  the  cost  of  raw 
materials,  although  the  basis  for  the  increases  still  existed 
in  the  prices  of  the  materials. 


A  Mistake 

in  a 
Contract. 


Tiik  case  of  Commissioners  of  Works 
v.  King,  which  was  heard  by  Mr.  Justice 
Sargant,  on  January  30th,  affords  an 
illustration  of  the  ease  with  which  a 
very  serious  mistake  may  creep  into  a  contract.  The  con- 
tractors (Messrs.  W.  King  &  Co.)  had  undertaken  the 
erection  of  a  Post  Office.  They  scheduled  reinforced  con- 
crete at  so  much  per  "  cubic  yard,"  but  when  the  schedules 
were  sent  to  be  typewritten  the  words  were  altered  into 
"  cubic  foot."  This  mistake  was  not  rectified  in  the  two  copies 
attached  to  the  contract.  Owing  to  this  mistake  the  extras 
figured  out  at  £23,000,  although  the  tender  had  been  but 
£20,000.  In  the  circumstances  the  Commissioners  applied 
for  rectification  ;  and  the  Court  ordered  the  contract  to  be 
rectified,  Mr.  Justice  Sargant  saying  that  the  conduct  of 
the  contractors  was  extravagant,  as  the  slip  was  so  obvious. 
Having  regard  to  certain  cases  which  appear  in  the  law 
reports,  it  would  seem  that  the  Commissioners  were  some- 
what lucky  in  escaping  the  consequences  of  the  mistake  ; 
for  it  is  to  be  borne  in  mind  that  they  had  an  opportunity 
of  correcting  it  at  the  time. 

In  the  case  of  Seaton  Brick  Co.  v.  Mitchell  (1900) 
11  F.  (5th  ser.)  550,  the  defender  offered  to  execute  work 
for  the  pursuers  for  the  lump  sum  of  £859.  His  offer 
was  accepted.  He  afterwards  found  that,  owing  to  an  error 
in  calculation  made  by  his  son,  the  offer  was  £826  less  than 
it  should  have  been.  In  an  action  for  damages  for  breach 
of  contract,  the  defender  having  contended  that  this  mistake 
released  him  from  his  contract,  the  Court  held  that  he  was 
not  released — the  mistake  having  arisen  through  no  fault  of 
the  pursuers — and  that  the  pursuers  were  entitled  to  damages. 
The  episode  brought  to  light  before  Mr.  Justice  Sargant 
recalls  the  case  of  the  auditors  who  could  not  make  out  for 
a  long  time  how  the  balance-sheet  of  a  company  was  out  to 
the  extent  of  nearly  £2,000.  After  prolonged  investigation, 
it  was  found  that  by  a  typist's  error  the  year  of  Our  Lord 
had  been  added  to  the  column  of  figures  on  the  debit  side  ! 


VACUUM. 


By  "  WHISTLEFIELD." 


Most  steam  users  are  aware,  in  a  vague  kind  of  way,  that  a 
good  vacuum  means  a  better  engine  efficiency,  out  very  few 
take  the  trouble  to  find  out  the  real  reason  why  this  is  so  ; 
the  generally  accepted  idea  is  that  the  vacuum  adds  a  few 
pounds,  to  the  effective  pressure  of  the  steam,  that  is,  a 
vacuum  of  26  in.  corresponds  to  a  pressure,  roughly,  of 
13  lb.  below  atmosphere,  therefore  a  boiler  pressure  of 
200  lb.  will  yield  an  effective  pressure  in  the  engine  worked 
at  this  vacuum  of  213  lb.  While  this  is  correct,  it  does 
not  go  far  enough,  for  the  gain  from  half  an  inch  of  extra 
vacuum  usually  means  far  more  than  an  increase  of  1  lb. 
in  the  effective  steam  pressure.  Users  of  steam  turbines, 
for  example,  have  it  impressed  on  them  by  the  makers  that 
the  half  inch  of  vacuum  between  28  and  28i  in.  is  most 
desirable,  leading  to  a  large  increase  in  the  efficiency,  the 
expensive  and  often  elaborate  appliances  provided  for 
ensuring  a  high  degree  of  vacuum  in  turbine  condensers 
being  a  proof  of  their  claim. 

The  principles  involved  can  be  readily  understood  by  a 
consideration  of  what  happens  when  steam  expands. 

Kg.  I  shows  an  entropy  diagram,  which  represents  by  its 
area  the  quantity  of  heat  stored  up  in  a  pound  of  steam  which 
has  been  expanded  from  a  pressure  of  200  lb.  absolute 
(381 J  P.),  to  a  pressure  of  ^  lb.  absolute,  or  a  vacuum  of 
29  in.  (*()'  F.)  ;    from  this  diagram  we  can  derive  a  great 


deal  of  useful  information  regarding  the  value  of  a  good 
vacuum. 

Horizontal  lines  have  been  drawn  at  temperatures  corres- 
ponding to  various  pressures  to  enable  us  to  find  out  the 
amount  of  heat,  and  therefore  of  work  which  is  obtainable 
from  any  degree  of  steam  expansion. 

On  measuring  the  shaded  areas  A,  is  and  C,  we  fiud  that 
the  amount  of  energy  liberated  by  each  of  these  expansion* 


Fig.  1. — Entropy  Diagram  showing  amount  op  work 
done  during  expansion  of  stkam. 

is  approximately  equal,  for  the  heat  areas  are  equal,  that  is  to 
say,  we  get  just  as  much  work  done  when  a  pound  of  steam 
is  expanded  from  a  pressure  of  2<>0  lb.  absolute  to  a  picture 
of  100  lb.  absolute,  as  we  get  when  the  same  weight  cf 
steam  is  expanded  from  a  pressure  of  100  lb.  absolute,  to  a 
pressure  of  50  lb.  absolute,  or  from  a  pressure  of  50  lb. 
absolute  to  a  pressure  of  25  lb.  absolute. 

If  we  measure  the  shaded  areas  d,  e  and  F  at  the  lower 
end  of  the  entropy  diagram  we  find  that  these  also  are 
approximately  equal,  though  there  is  a  difference  of  vacuum  of 
4  in.  enclosed  in  the  area  d,  of  2  in.  enclosed  in  the  area  £, 
and  of  only  1  in.  enclosed  in  the  area  marked  P  ;  that  is  to 
say,  an  increase  of  1  in.  of  vacuum  from  28  in.  to  29  in.  is- 
capable  of  yielding  as  much  useful  work  as  an  increase  of 
4  in.  of  vacuum  higher  up  in  the  pressure  scale ;  not  only 
so,  but  the  area  marked  f  is  approximately  equal  to  the 
area  marked  a,  so  that  an  increase  of  1  in.  of  vacuum  from 
28  in.  to  29  in.  is  capable  of  yielding  as  much  useful  work 
as  a  drop  of  100  lb.  of  steam  pressure  between  200  and 
100  lb.  absolute. 

TABLE  I.— Showing  the  Quantity  of   Heat  Liberated  b* 

the  Expansion  of  Dry  Steam  at  Various  Pbesscbes 

to  Different  Degrees  of  Vacuum. 


The  quantity  of  beat  in  British  thermal  units  liberated 
by  expansion  of  1  lb.  steam  to — 

pressure. 

14-7  lb. 
absolute. 

26-in. 
vacuum. 

£7in. 
vacuum. 

28in. 
vacuum. 

200 

189 

302                     316 

336 

175 

180 

294                     308 

328 

150 

169 

284                    298 

318 

125 

156 

272                    287 

308 

100 

140 

258 

273 

294 

75 

119 

239 

254 

275 

50 

89 

211 

227 

248 

Table  I  shows  the  amount  of  energy  measured  in  British 
thermal  units  which  is  liberated  by  a  pound  of  steam  when 
it  is  expanded  from  various  pressures  to  different  degrees  of 
vacuum,  one  British  thermal  unit  beiDg  equal  to  778  ft.-lb. 
of  work. 

It  is  not  generally  realised  that  the  energy  liberated  by 
the  expansion  of  a  given  weight  of  dry  steam  depends  on  the 
number  of  times  that  the  original  volume  is  increased,  and 
not  upon  the  initial  pressure  at  which  the  expansion  take* 
place. 

If  a  pound  of  steam,  say,  at  a  pressure  of  200  lb.  abs.  is 
expanded  isothermal ly,  that  is,  with  its  temperature  kept 
constant,  the  expansion  will  take  the  form  of  the  full  curve 
shown  in  fig.  2.      If  a  u  represents  the  original  volume  of 
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il,,  gteatn  at  a  pressure  of  200  lb.  abs.,  then  when  weexpand 
,,,  to  twice  the  original  volume,  that  is,  to  i  i  .  the  Bmoont 

,,i  energy  liberated  will  be  proportional  to  the  ai \  a  r. 

;l„,l  the  pressure  will  have  fallen  from  o  at  200  It),  to  "  at 
ion  lb.  abs. 

If  the  quantity  of  steam   \  o  at  100  lb.  pressure  I"-  again 
$xpanded  to  double  its  volume,  the  pressure  will  again  fall 


Full  line  shows  isothermal  expansion  ;  dotted  line,  adiabatic  expans'on. 

Fig.  2. — Steam  Expansion  Diagram. 

to  one-half  of  the  initial  pressure  according  to  the  law  govern- 
ing the  isothermal  expansion  of  a  gas,  and  the  energy 
liberated  will  be  proportional  to  the  area  c  H  k  D.  On 
measuring,  it  will  be  found  that  this  area  is  equal  to  the 
area  b  n  h  c.  If  we  still  further  expand  the  quantity  of 
steam  a  d  at  50  lb.  to  a  e  at  25  lb.,  and  a  e  at  25  lb.  to 
A  Fat  12^  lb.,  we  will  obtain  the  four  shaded  areas  shown, 
each  equal  to  the  other.  We  thus  see  that  the  energy 
liberated  when  we  halve  the  pressure  of  a  given  weight  of 
steam  is  theoretically  always  equal,  no  matter  whether  the 
originally  pressure  was  200  lb.  absolute  or  1  lb.  absolute 
i  28  in.  of  vacuum). 

Actually  the  expansion  of  steam  in  an  engine  or  turbine 
is  not  isothermal  but  adiabatic,  i.e.,  with  a  fall  in  tempera- 
ture, so  that  the  isothermal  curve  is  not  obtained,  and  the 
adiabatic  curve,  shown  by  a  dotted  line,  represents  more 
accurately,  the  condition  of  affairs. 

Since  the  adiabatic  curve  falls  below  the  isothermal  curve, 
each  shaded  area  will  be  slightly  smaller  than  the  previous 


Fig.  3.— Entkopy  Diagram  showing    Difference    in  Work 
done    by    Steam    Expanded    Adiabatically    (A)    and 

ISOTHEBMALLY  (A  +  B). 

one.  An  entropy  diagram  can  be  made  to  show  the  amount 
of  energy  liberated  by  both  the  isothermal  and  adiabatic 
expansion  of  steam,  and  will  thus  indicate  the  difference 
between  them.  If  we  take  saturated  steam  at  a  pressure 
of  200  lb.  absolute  and  expand  it  adiabatically,  the  tempe- 
rature falls  and  the  steam  becomes  wet,  that  is,  a  portion  of 
it  condenses  and  can  no  longer  expand  to  do  useful  work. 
If,  on  the  other  hand,  we  expand  it  isothermally  we  must 
supply  extra  heat  to  maintain  its  temperature  constant ;  this 
keeps  the  steam  dry,  no  energy  is  lost  through  condensa- 


tion,  and  the  total  en<  i    by  the  f«ll 

area  In  fig.  8. 

The   portion    mai  k<  d  the  amount  of 

liberated  by  adiabatii    ■  ,  and  the  brea  marked  B 

shows  the  amount  of  energy  lost  through 
tion.    The  diagram  shows,   thei  the  diffi 

between  the  amount  of  energy  liberated  by  the  isothermal 
and  adiabatic  expansion  of  steam  increase  the  lower? 
in  tin;  temperature  scale,  thns  although  theoretically  the 
energy  liberated  in  expanding  steam  fiom  28  to  29  in.  of 
vacuum  is  equal  to  that  obtained  by  expanding  steam  from 
;,  pressure  of  2001b.  abs.  to  a  pressure  of  100  lb.  al 
greater  amount  of  lost  energy  lias  to  be  deducted  from  that 
■  ted  between  28  and  29  in.  of  vacuum  than  from  that 
liberated  between  a  pressure  of  200  lb.  and  100  lb.  abs. 

Table   II  shows  the  volume  of   one    ]  ound  of  st< 
different  pressures  ranging  from  200  lb.  :■)>•.  d<  wn  to  !,  lb. 
abs.  or  29  in.  of  vacuum,  and  thus  gives  the  actual  ra' 


TABLE  II. 


-Thk  Volume  and  Tbuf-ebatttbh  of  Steam  at 

Various  PBK8M7BE8  ami  Va<  i 


Abs.  pressure  in 
lb.  per  iq.  in. 


Temrcaturi- 
in  dtgrees  F . 


Volume  ( I  1  lb. 
in  cb.  (t. 


29 

T, 

80 

640 

28 

10 

102 

335 

26 

20 

127 

172 

22 

40 

163 

896 

14 

8-0 

183 

47 

0 

147 

212 

26 

25 

240 

16-1 



50 

281 

8-4 

_ 

100 

327 

44 



150 

358 

3  0 



200 

381 

23 

— 

225 

391 

20 

the  adiabatic  expansion  of  steam.  It  is  well  known  that  as  ;t 
rule,  it  does  not  pay  to  work  reciprocating  engines  at  a 
higher  vacuum  than  20  in.  The  above  table  shows  ene  of 
the  reasons.  At  the  pressure  corresponding  to  2C  in.  of 
vacuum,  1  lb.  of  steam  occupies  172  cb.  ft.,  but  at  28  in. 
of  vacuum  it  occupies  335  cb.  ft.,  and  at  29  in.  the  volume 
has  increased  to  640  cb.  ft.  It  is  evident  that  a  low- 
pressure  cylinder  large  enough  to  accommodate  such  a  great 
volume  of  steam  would  present  mechanical  difficulties 
which  would  make  the  cost  of  construction  prohibitive,  and 
thus  neutralise  all  the  economy  to  be  obtained  by  the  in- 
creased vacuum  ;  also  from  this  table,  as  well  as  from  fig.  1 , 
we  see  that  the  temperature  of  the  steam  falls  very  rapidly 
with  increasing  vacuum,  for  whereas  there  is  a  drop  of  only 
2G°  for  the  4  in.  of  vacuum  between  22  in.  and  26  in.,  there 
is  a  drop  of  no  less  than  47°  for  the  3  in.  of  vacuum  between 
26  in.  and  29  in. 

In  a  reciprocating  engine,  where  the  whole  expansion 
takes  place  in  a  few  stages  only,  the  final  temperature  in 
the  low-pressure  cylinder  would  be  so  low  if  the  vacuum 
were  high,  that  enormous  initial  cendensatirn  would  ti.ke 
place  when  the  steam  from  the  intermediate  cj  Under  was 
admitted. 

With  turbines  neither  of  these  objections  exist.  Ine 
steam  flows  through  the  turbine  in  a  steady  stream,  so  that 
smaller  volumes  have  to  be  dealt  with  than  in  a  reciprocating 
engine  of  the  same  power,  and  the  diameter  of  the  turbine 
rotor  and  the  length  of  the  blades  at  the  low-pre? sure  end  can 
be  increased  for  almost  any  degree  of  expansion  without 
entailing  any  difficulties  in  design  or  construction. 

The  expansion  of  the  steam  takes  place  in  so  many 
stages  that  the  drop  in  temperature  in  each  stage  is  com- 
paratively small,  the  condensation  is  consequently  reduced, 
so  that  we  can  approach  more  nearly  the  theoretical  gain  in 
efficiency. 

To  summarise  the  above  points  regarding  vacuum,  we 

1  That  the  energy  liberated  by  the  expansion  of  steam  is 
proportional  to  the  number  of  times  the  volume  has  been 
increased,  less  a  small  loss  due  to  natural  condensation 
owing  to  the  fall  in  steam  temperature,  and  this  condensation 
can  be  considerably  reduced  by  superheating. 

2  Taking  the  present  practical  working  steam  pressures 
as  rano-in^  from  225  lb.  absolute  to  £  lb.  absolute  (29  in.  of 
vacuum),°we  find  that  from  a  pressure  of  225  lb.  absolute  to 
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atmospheric  |  have  almost  a   fourfold  expansion, 

bat  from  atmospheric  pressure  to  a  vacuum   of   l".i  in.  we 
have  a   fivefold   expansion,  so  that,  theoretically,  there  is 
I  "i  cent,  more  energy  to  be  obtained  from  the  ] Tac- 
tical vacuum  range  than  from  the  practical  pressure  range. 

..   Reciprocating  engines  have  been  unable  from  their 
very  design  and  method  of  working  to  employ  usefully  this 


Fig.  • — Bhowisg  Amount  of  Energy  Utilised  by 
Reciprocating  Engine  Expanding  to  26-IN. 
Vac  urn  and  Amount  CTtilIbbd  by  Turbine 
Expanding  to  29-15.  Vacuum. 

wide  range  of  vacuum,  for  even  when  working  at  a  vacuum 
of  26  in.,  we  see  from  h'g.  4  that  the  compression  reduces 
the  amount  of  the  available  energy. 

1.  Turbines,  on  the  other  hand,  are  adapted  by  their 
design  and  method  of  working  to  employ  usefully  all  the 
vacuum  which  it  is  possible  to  produce,  so  that  it  is  becom- 
ing increasingly  common  to  combine  exhaust  steam  or  ehe 
mixed  pressure  turbines  with  existing  installations  of  recipro- 
cating engines  to  make  full  use  of  the  energy  liberated 
by  high  vacuum. 


CORRESPONDENCE. 


Letters  weired  by  KJ  after  5   P  M.  ON  TUESDAY  cannot  appear  until 
the  following  week,    i  <itn  should  forward  their  communi- 

eationt  at  the  earliest  possible  moment.     No  letter  can  be  published 

unless  we  hare  the  writers  name  anil  address  in  our  jinssession. 

Insulated  Aluminium  Cables. 

If  not  too  late,  the  writer  would  be  glad  to  tender  a  few 
remarks  regarding  the  article  under  the  above  heading 
appearing  in  your  issue  of  January  '.ah. 

As  one  who  has  perused  this  article  with  interest,  I  think 
it  somewhat  of  a  pity  that  more  complete  information  was 
not  given.  For  instance,  no  unit  prices  for  paper  or  lead 
are  published,  and  as  every  cable  designer  will  know,  the  cost 
of  the  latter  metal  will  make  all  the  difference  between  a 
saving  in  favour  of  aluminium  and  a  loss. 

The  extent  to  which  aluminium  cables  have  been  used 
in  this  country  is,  of  course,  limited,  due  to  the  hitherto 
high  price  of  the  metal  ;  it  is  therefore  interesting  to  note 
that  the  Eoglish  price  for  aluminium  wire  is  in  the  neigh- 
bourhood of  20c. 

As  regards  the  manufacturing  cost,  it  seems  somewhat 
that  these  should  lie  along  straight  lines,  because 
one  seldom  expects  that  the  large  cables  will  c  >st  as  much 
per  lb.  as  the  small  ones.  Moreover,  practice  does  not  give 
reason  to  the  conclusion  that  if  an  aluminium  cable  of 
1  ■  I  s  |.  in.  section  is  10  percent,  cheaper  than  the  equivalent 
copper,  an  aluminium  cable  of  half  the  section  will  show 
the  same  per  cent,  economy. 

The  article  is  of  considerable  interest  as  far  as  it  goes, 
but  1  think  the  author  would  add  to  its  value  by  giving  a 
little  more  specific  information  in  regard  to  manufacturing 
costs  and  unit  prices,  together  with  some  particulars  as  to 
the  manner  in  which  the  users  of  aluminium  cables  are 
solving  the  jointing  problem. 

Ernest  V.  Pannell. 
Xe«  York,  January  ?,0lh,  i!>]  i. 


In  answer  to  Mr.  Pannell's  letter,  the  curves  given  in  the 
article  in  question  are  based  on  average  prices  for  the  cost 
of  labour  and  all  materials  other  than  copper  or  aluminium, 
and  will  give  the  saving  per  mile  by  using  aluminium  with 
sufficient  accuracy  to  determine  whether  or  not  the  use  of 
aluminium  is  justified.  Any  correction  for  other  variables 
would  make  the  comparison  too  troublesome  for  practical 
application.  I  agree  that  the  price  per  pound  of  heavy 
cables  will  be  less  than  that  for  smaller  cables ;  but  the 
curves  given  represent  the  cost  per  unit  of  length,  not  per 
unit  of  weight,  and  are  actually  very  nearly  straight  lines. 
With  regard  to  jointing,  Mr.  l'aunell  should  apply  to  the 
British  Aluminium  Co.,  of  92,  Queen  Victoria  Street,  who 
have  developed  a  most  efficient  type  of  clamp  for  all  kinds 
of  joints. 

John  It.  Sparks. 

London,  N.AV.,  February  17///,  1914. 


The  Design  of  Regulating  Resistances.    \ 

With  reference  to  Mr.  L.  Bootbman's  very  interesting 
article  on  "Notes  on  Design  of  Regulating  Resistances"  in 
your  current  issue,  it  is  stated  therein  that  an  empirical 
formula  which  has  been  found  to  give  accurate  results  in 
practice  for  the  "  summation  watt "  capacity  of  a  regulator 
is— 

"  Total  rheostat  ohms  x  maximum  amperes  x  minimum 
amperes." 

I  have  checked  up  the  area  of  the  lower  curve  in  fig.  1 
by  Simpson's  rule,  as  suggested,  and  it  certainly  agrees  with 
the  formula  suggested  by  Mr.  Booth  man. 

The  formula  must,  however,  be  used  with  caution,  as  the 
following  will  illustrate.     It  may  be  written — 

R  x   imax.   x   V/(B  +  R,), 
where  R  ■=  rheostat  ohms  and  E/  =  field  coil  ohms. 
With  R  very  large  this  becomes  approximately  equal  to 

houx-  x  v  =  constant. 

That  is  to  say,  the  formula  indicates  that  increasing  the 
resistance  beyond  a  certain  value  does  not  appreciably 
increase  the  total  watt  capacity,  which  is  obviously  wrong. 

After  all,  the  "summation  watt"  capacity  of  a  regulator 
is  only  required  for  purposes  of  comparison  and  for  cost 
estimating  purposes.  I  am  inclined  to  think  that  the 
formula  "  square  the  mean  of  the  maximum  and  minimum 
amperes  and  multiply  by  the  resistance  of  the  rheostat  "  is 
the  better  all-round  one.  It  can  be  applied  to  potentio- 
meter rheostats,  to  which  Mr.  Boothman's  formula  certainly 
cannot. 

Charles  C.  Garrard. 

Sutton  Cold  field, 
February  H//>,  1914. 


The  1/18-Watt  Lamp. 

It  is  interesting  to  see  the  electric  arc  lamp  inviting 
the  electric  glow  lamp  to  be  honest.  For  years  the  5-watt 
carbon  lamp  has  called  itself  3  5  or  I  watts,  and  for  fewer 
years  the  2-2-watt  metal-filament  lamp  has  called  itself 
1*5  watts.  Latterly,  the  1  "5-watt  metal-filament  lamp  has 
called  itself  T25  watts,  and  for  a  brief  period  it  actually 
became  "  one-watt." 

It  is  just  possible  that  a  real  one- watt  lamp  has  now 
arrived — it  is  to  be  hoped  it  is  not  the  half-watt  in  disguise. 
Possibly  someone  as  well  acquainted  with  arc-lamp  tests  as 
the  writer  is  with  glow-lamp  tests  can  offer  the  parallel. 
Disinterested. 

"Cables  and  Strategy." 

Domestic  trouble  and  ill-health  prevent  my  dealing  fully 
with  the  eminently  "  superior,"  though  anonymous,  person 
responsible  for  your  leading  article  under  the  above  title. 

As.  however,  the  writer  uses  the  expression  "  he  (meaning 
myself)  asks  us  to  believe,"  I  hope  you  will  allow  me  to 
invite  your  readers  to  read  my  Quarterly  Review  article  for 
themselves,  when  they  will,  I  think,  be  better  able  to  judge 
of  its  actual  scope  and  the  views  expressed  therein. 

I  would  further  add  that  I  am  not  particularly  likely  to 
be  forgetful  of  "  the  arguments  of  those  in  favour  of  private 
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ownership,"  especially  in  connection  with  the  land  bald- 
graphs  of  the  United  Kingdom,  if  only  in  view  ol  my 
father's  and  uncle's  somewhat  clo  on  with  the  old 

"  Electric,"  and  still  more  the  "  Magnetic,"  Telegraph  Oo, 
Moreover,  it  was  but  the  other  day  that  I  was  reminded 
that  the  Government  of  the  time  bad  (as  usual)  refused  to 
Lend  any  aid  to  the  promoters  of  the  early  telegraph  com- 
panies when  risking  their  time  and  money  in  the  enterpi 
t>ut  highly  successful  as  these  companies  were  when 
absorbed  by  the  State,  I  am  also  mindful  of  the  fact  that, 
though  the  State  "runs"  our  telegraph  system  at  a  loss, 
wires  are  now  taken  to  many  an  outlying  district  BUch  as 
the  companies  refused  to  a  lion  I  telegraphic  facilities  for, 
except  under  quite  favourable  terms. 

Again,  in  proof  of  the  fact  that  1  have  not  been 
neglectful  of  the  advantages  of  private  ownership  as  applied 
to  ocean  telegraphy,  I  would  remind  you  that  my  article 
clearly  suggests  (page  142)  that  State  ownership  should  be 
closely  limited  to  certain  inter-Imperial  communicating 
links. 

Your  anonymous  writer's  method  of  expressing  disagree- 
ment, is  to  speak  of  me  as  "  falling  into  the  error  of 
supposing,"  &c.  His  remarks  on  the  point  he  is  referring 
to,  I  have  not  yet  been  fully  able  to  follow  ;  but,  so  far  as 
I  can  see,  he  does  not  seriously  contest  my  suggestion  that 
the  national  control  of  a  cable  immediately  preceding 
warfare,  is  often  by  way  of  being  more  important  than  when 
hostilities  have  actually  broken  out. 

I  will  only  remind  you,  in  conclusion,  that  the  subject 
dealt  with  in  my  article  (covering  some  1 8  pages)  is  one  I 
have  somewhat  closely  studied  from  all  points  of  view,  and 
without  any  interest  at  stake,  for  a  good  many  years,  rather 
more  even  than  your  anonymous  writer,  despite  his  some- 
what "  superior  "  and  didactic  tone. 

Charles  Bright. 

Hastings,  February  10///,   1914. 


The  P.M.G.  and  Users  of  Wireless  Receivers. 

Mr.  F.  Hope-Jones  is  to  be  congratulated  on  the  successful 
result  of  his  protest  against  the  Gilbertian  proposal  of  the 
Postmaster-General  to  levy  a  tax  on  users  of  wireless 
apparatus  for  receiving  the  international  time  signals,  and  I 
am  sure  he  has  earned  the  hearty  thanks  of  all  ucers  of  such 
apparatus. 

If  this  success  has  whetted  Mr.  Hope-Jones's  appetite  for 
more,  I  would  suggest  that  his  next  campaign  should  be 
against  the  regulation  which  requires  that  users  of  wireless 
receiving  sets  should  be  licensed.  It  is  quite  reasonable 
that  transmitting  sets  should  be  inspected  and  licensed,  as 
the  uncontrolled  use  of  such  apparatus  would  lead  to  chaos 
in  wireless  communication,  but  why  should  it  be  necessary 
to  inspect  receiving  sets  which  cannot  in  any  possible  way 
interfere  with  the  working  of  other  wireless  apparatus  ? 
The  Postmaster- General  might  as  reasonably  insist  on  the 
inspection  and  licensing  of  those  who  "  have  ears  to  hear." 

In  this  connection  it  is  interesting  to  note  that  the 
regulations  recently  issued  in  the  United  States  respecting 
amateur  licences  do  not  require  that  users  of  receiving  sets 
should  be  licensed.  The  words  "  receiving  ....  radiograms 
....  and  of  transmitting,  &c,"  which  appeared  in  the  old 
form  of  licence  have  been  replaced  by  the  words  "  transmitting 
private  radiograms  or  signals,  &c."  It  will  be  noted  that 
the  words  "  for  receiving  "  have  been  omitted  from  the  new 
licence  forms. 

Contractor. 

Glasgow,  February  1G/A,  1014. 


The  Great   Eastern  Railway. 

I  do  not  know  if  Lord  Claud  Hamilton  has  done  well 
or  ill  in  bringing  in  a  general  manager  from  America,  but 
past  experience  of  Americans  in  business  here  has  not  been 
happy  owing,  we  fear,  to  the  American  habit  of  spread- 
eagleism,  and  their  frequently  crude  manners  and  methods. 

Lord  Hamilton  has  avowed  his  own  incapacity  to  find  a 
man  in  Britain  fit  toananage  a  railway  ;  the  share  list  seems 
to  us,  by  the  gradual  downward  progress  of  Great  Eastern 
stock  under  Lord  Claud's  rule,  to  show  a  certain  incapacity 


ici  bii  Lord  hip  in  hit  pott  of   chief  of  thin   oi 
railway,     And  is  this  iron-jawed    \n 
think  can  manage  a  railway,  to  be  managed 

and   his  OolleagUt 

good   men  available  In   Britain,  third  chars 

incapacity  to  levi  way 

magnates  in  our  nob-ridden  land. 
does   Lord  this  or  the  Lord  that  sit  on  a  mil  v. 
What  experience  bas   Lord  I    ind  hit 
driver,  a  booking  clerk,  a  traffic  official 
practical  in  railway  work  ?  Our  British  brains  may 
kow-tow  to  the  titled  men  who  usurp  the  plao 

and  I  sadly  fear  that,  really  (."*>d    men    are    DOl    to  be   I 

in  plenty  on  our    lines.       But   is    it    not   to  Lord 

Claud  that  this  paucity  is  due  :  to  their  policy  oi 

of  good  men  thut  good  men  have  left  railway-  neglected  ? 
Mr.  Thornton  may  succeed  if  he  can  keep  bis  ability  in 
of  a  railway  board,  and  can  leave  behind  him  that 
importance  which  has  ruined  so  many  Americans  here.  Any 
effort  he  can  make  to  break  the  crusted  methodt  of  title- 
ridden  railwaydom  will  be  welcome  to  all  of 
Great  Eastern  Railway  ought  to  be  made  to  pay.  Let  Mi. 
Thornton  do  this  by  reducing  charges  for  goods  to  a 
reasonable  figure  and  he  will  be  blessed  all  round.  Can 
he  find  any  good  in  Mr.  Gattie's  clearing-house  scheme  for 
London,  and  if  he  can,  will  he  be  able  to  link  up  with 
other  lines  in  an  effort  to  put  all  lines  on  a  basis  of  sound 
working  ?  But  really,  in  condemning  all  our  railway  men, 
Lord  Claud  has  condemned  more  his  own  co-directors.  It 
is  time  that  titles  and  social  position  stepped  aside  !  A 
title  does  not  fit  a  man  for  anything,  yet  men  of  title  seem 
to  think  it  does,  for  they  seize  positions  and  salaries  to 
which  they  have  no  real  claim  of  any  sort.  Influence  ha? 
done  much  harm. 

'Xuff  Said. 

A  Query. 

Can  any  reader  suggest  a  method  of  coupling  trans- 
formers to  obtain  single-phase  current  from  three-phase 
supply,  the  load  on  the  three  phases  to  be  balanced  ? 

Ignoramus* 

Leedp,  February  13/A,  1914. 


Alterations  to  Dynamo. 

Replying  to  your  correspondent's  proposal  to  increase  the 
voltage  of  a  255-volt  dynamo  to  render  it  suitable  for 
charging  accumulators,  the  alterations  to  the  field  windings 
he  mentions  may  or  may  not  give  the  requisite  increase. 
This,  of  course,  depends  on  the  degree  of  saturation  of  the 
field  magnets,  and  can  easily  be  tried  with  the  existing  field 
coils.  Presuming  the  dynamo  has  four  poles,  and  that  the 
shunt  coils  are  connected  in  series  with  each  other,  these 
may  be  reconnected  so  that  two  of  these  coils  in  series  are 
joined  in  parallel  with  the  other  two  coils  that  are  in  series. 
Care  should,  of  course,  be  taken  in  reconnecting  that  the 
polarity  of  the  magnets  is  not  altered.  This  rearrangement 
will  about  double  the  current  passing  through  each  field 
coil,  or  about  quadruple  the  total  shunt  current. 

The  dynamo  can  then  be  run  for  a  few  minutes  on  litrht 
load  to  see  what  increase  of  voltage  results.  It  can  then 
be  decided  what  alterations  should  be  made  to  secure  the 
necessary  higher  pressure. 

R.  Ainsnorth. 

Salford  Rolling  Mills,  Manchester. 
February  lGfJi,  1914. 


London    Electric    Supply    Bill.— According   to  the 

Financier,  certain  of  the  West  End  companies— including  the 
Westminster  Co.  and  the  St.  James'  and  Pall  Mall — are  petitioning 
against  the  London  Electric  Supply  Bill,  19H,  which  has  been 
introduced  on  behalf  of  the  London  electric  supply  companies  as  a 
whole,  having  for  its  object  the  extension  of  the  period  of  purchase. 
The  petition  is,  however,  not  of  a  hostile  nature,  but  merely,  to 
obtain  a  loetu  standi  in  order  that,  as  the  Bill  proceeds,  they  may 
have  the  opportunity  of  introducing  any  clause  which  they  may 
think  necessary  to  cover  any  point  affecting  their  company's 
Individual  interest. 


304 


THE    ELECTRICAL    REVIEW.  [Voi.74.  no.i,89i,pbbroabt2o,i»i4. 


THE    TRADE    OF    ARGENTINA. 


In  a  recent  report  on  the  trade  of  Argentina,  the  British 
Consul  at  Buenos  Aires  states  that  the  demand  lor  electricity, 
both  tor  motive  power  and  lighting  purposes,  increases  every 
year.  In  the  city  of  .Buenos  Aires  electricity  has  hitherto 
oeen  a  German  monopoly.  The  Italian  financiers  mentioned 
in  a  previous  report  have  obtained  a  concession  from  the 
Government  and  have  formed  a  company.  Backed  as  this  com- 
pany appears  to  be  by  a  powerful  syndicate  of  European 
financiers,  which  has  a  capital  at  its  disposal  of  ±3,000,000,  the 
German  monopoly  is  threatened.  The  electrical  installations 
of  the  new  company  are  being  pushed  forward  with  all  speed, 
and  a  central  power  station  is  in  course  of  construction  in  the 
centre  of  the  town.  The  cables,  machinery,  etc.,  came  from 
Italy  and  Spain.  The  task  of  vanquishing  German  competition 
wdl  not  be  an  easy  one.  The  Germans  were  the  first  in  the 
held,  and  are  naturally  fairly  established  in  the  city.  The 
German  plant  is  one  of  the  largest  of  its  kind  in  the  world, 
and  is  valued  at  ±'1,000,000.  The  company  are.  at  present 
actively  extending  their  system  to  the  suburbs,  at  an  estimated 
cost  of  ±400,000,  and  competition  is  likely  to  become  keen. 
British  capital  is  represented  by  an  electricity  company  which 
holds  concessions  for  the  towns  of  La  Plata,  Ensenada,  and 
Tucuman.  The  annual  balance-sheets  of  the  company  show 
a  steady  and  continuous  growth  of  business  in  La  Plata  and 
Ensenada,  but  at  Tucuman  the  company  has  to  encounter  the 
competition  of  a  company  which  has  recently  started  opera- 
tions. In  order  to  meet  this  competition  the  British  company 
has  amalgamated  with  another  company.  Should  the  extensive 
schemes  for  the  electrification  of  the  suburban  railways 
materialise,  a  considerable  demand  for  plant  is  likely  to  follow. 
An  important  contract  was  obtained  by  a  London  firm  for  the 
Central  Argentine  Railway  some  little  time,  ago,  in  open  com- 
petition with  foreign  firms,  and  the  work  undertaken  will 
consist  of  supplying  and  laying  underground  cables,  to  be  com- 
pleted in  18  months.  The  output  of  the  German  company  in 
1912  was  as  follows : — 


Light  ... 
Power  .. 
Traction 


57,153,400  kilowatts. 

22,830,300 

60,948,200 


Total 


140,931,900 


The  returns  of  the  same  company  for  1911  showed  a  total  of 
128,829,100  kilowatts. 

The  British  Consul  at  Bahia  Blanca  reports  that  great  advan- 
tage has  been  derived  from  the  economy  and  efficiency  resulting 
from  the  extensive  use  of  electricity  in  Bahia  Blanca,  and  the 
Pacific  Railway  has  been  foremost  in  this  enterprise.  The 
company's  newly  constructed  power  house  has  a  capacity  of 
5,000  kdowatts,  but  is  designed  for  increased  power  when 
necessary.  It  also  provides  power  for  the  Bahia  Blanca  tram- 
ways and  the  South  American  Light  and  Power  Company,  the 
holders  of  a  concession  for  the  street  and  private  lighting  of 
Bahia  Blanca.  The  approximate  annual  output  is  as  follows  :  — 
South  American  Light  &  Power  Co.    2,100,000  units. 

Pacific  Railway         1,175,000    „ 

Tramways        900,000    „ 


Total       4,175,000    „ 

Total  units  generated  and  used  in 

power  house      5,950,000 

The  Bahia  Blanca  tramways  were  opened  to  the  public 
service  in  1910,  being  then  the  property  of  the  Buenos  Aires 
and  Pacific  Railway  Company.  They  are  now  the  joint  property 
of  that  railway  and  of  the  Great  Southern  Railway  Company. 
The  rolling  stock  consists  of  single-deck  electric  cars  mounted 
on  maximum  traction  bogies  and  equipped  with  25-h.p.  West- 
inghouse  motors.    The  power  is  derived  from  overhead  lines. 

The  British. Vice-Consul  at  La  Plata  states  that  the  tramway 
service  of  that  town  and  suburbs  is  supplied  by  two  com- 
panies, whose  lines  intersect  the  different  streets  and  converge 
in  the  depot  of  the  Great  Southern  Railway.  The  branch  lines 
furnish  easy  communication  between  La  Plata  and  Tolesa,  Los 
Hernos.  Berisso  and  Ensenada.  The  frequent  tramcar  services 
of  La  Plata  are  maintained  by  two  companies.  The  company 
called  La  Nacional  was  the  outcome  of  an  amalgamation  of  two 
old  horse  systems,  of  which  one  was  originally  under  the  direc- 
tion of  the  municipality.  The  company  is  a  purely  local  con- 
cern, with  a  capital  placed  at  some  ±180,000.  The  second 
company  is  a  British  company  known  as  the  La  Plata  Electric 
Tramways  Company.  It  has  a  capital  of  ±550,000.  The  net 
revenue  for  1912  pave  a  balance  of  ±9,782,  but  the  electrification 
of  the  pystem  was  not  then  complete.  At  the  time  of  writing 
the  whole  of  the  company's  lines,  with  the  exception  of  small 
extensions,  were  electrified— a  circumstance  that  should  con- 
duce to  nn  increased  revenue. 

Dealing  with  Ihe  general  trade  position,  the  Consul  at 
Buenos  Aires  calls  attention  again  to  the  advantageous  position 
of  the  TTnitM  Kingdom  due  to  the  widely  different  economic 
conditions  of  the  two  countries,  which  plnres  each  in  a  position 
to  supply  what  the  other  reqnires.  British  prosperity  in 
fcrgentmn  remains  unaltered.  The  prophecies  that  the  United 
Kingdom  will  be  overtaken  by  her  foreign  competitors  in  her 
commercial  operations  in  Argentina  do  not  find  any  support 
in  the  official  trade  statistics.     While  the  imports  from  the 


United  Kingdom  show  an -increase  of  ±2,006,300  in  1912  over 
1911,  those  from  Germany,  our  active  rival  in  this  country, 
have  actually  declined  by  ±384,100.  On  the  other  hand,  the 
United  States  is  undoubtedly  devoting  greater  attention  to 
this  market  than  in  past  years,  and  its  etforts  to  increase  its 
volume  of  trade  have  been  bold  and  determined.  Some  pro- 
minent United  States  citizens  have  visited  the  country,  the 
last  of  them  to  come  being  a  deputation  from  the  Boston 
Chamber  of  Commerce,  and  endeavours  are  being  made  to 
establish  direct  steamship  communication.  The  advent  of  the 
United  States  capitalist  unfortunately  no  longer  symbolises 
a  mere  increase,  in  trade  competition  that  more  often  than  not 
acts  as  a  stimulant  to  rivals  in  the  market  of  a  young  and 
prosperous  country  like  Argentina.  The  method  of  the  trust 
is  too  often  a  policy  that  crushes  competitors  by  making  them 
trade  at  a  loss  only  to  reap  benefits  out  of  the  people  as  soon 
as  the  vanquished  rival  disappears  from  the  scene.  It  may  be 
said  that  our  trading  interests  extend  a  long  way  beyond  the 
mere  figures  of  external  commerce,  as  represented  by  the 
imports  and  exports.  Argentina's  magnificent  system  of  rail- 
ways alone  accounts  for  ±194,500,000  of  British  capital,  to  say 
nothing  of  the  extensive  dock  works,  tramways,  water  and 
irrigation  works,  meat-freezing,  sugar,  and  other  industries 
and  the  sea  carrying  trade.  Enterprise  in  Argentina  is  as 
yet  far  from  having  attained  its  zenith,  and  British  capital 
continues  to  flow  into  the  country.  The  following  table  shows 
the  total  volume  of  the  imports  into  Argentina  from  the  United 
Kingdom,  Germany,  and  the  United  States : — 

Increase  or 
1911.  1912.  Decrease. 

From  ±  ±  ± 

United   Kingdom    21,727,500     23,733,800      +2,006,300 

Germany    13,172,400      12,788,300      -    384,100 

United  States  ...    10,470,700      11,825,900      +1,355,200 

In  1912  the  growing  need  for  a  British  Chamber  of  Commerce 
was  forcibly  brought  home  to  the  British  residents  in  Argen- 
tina by  H.M.  Minister  at  Buenos  Aires,  under  whose  auspices 
a  renewed  and  successful  attempt  has  been  made,  to  materialise 
the  abandoned  scheme.  The  opposing  elements  have  at  last 
yielded  to  the  dogged  perseverance  of  its  organisers,  and  the 
United  Kingdom  will  shortly  derive  in  the  fullest  measure  the 
advantages  and  assistance  which  an  influential  and  active  body 
of  British  merchants  is  likely  to  bestow  upon  the,  trade  of  their 
country.  The  Chamber  is  being  rapidly  organised,  and  there 
can  be  no  reasonable  doubt  that  the  aims  and  objects  that  have 
called  it  into  existence  will  be  scrupulously  carried  out  by  its 
representative  committee  under  the  able  leadership  of  its 
president,  Mr.  Hope  Gibson,  an  old  and  highly  esteemed  resi- 
dent in  Buenos  Aires.    The  objects  of  the  Chamber  are  : — 

(1)  To  assist  members  in  any  negotiations  or  difficulties 

with  the  Argentine  authorities. 

(2)  To  assist  them  in  trade  or  labour  disputes. 

(3)  To  put  them  into  touch  with  commercial  firms. 

(4)  To  look  out  for  Government  and  other  contracts  and 

for  trade  openings  generally. 

(5)  To  make  translations  of  laws  and  tariffs. 

(6)  To  collect  and  tabulate  statistics, 

(7)  To  study  Customs  tariffs  and  take  action  on  behalf  of 

members  in  Customs  disputes. 

(8)  To  promote  and  organise  British  trade. 

(9)  To  help  members  to  assert  their  trade  rights  and  pro- 

tect them  against  unfair  competition,  falsification  of 
trade  marks,  and  so  on. 

(10)  To  take  action  with  a  view  to  improving  postal  and 

other  communication  with  the  United  Kingdom. 

(11)  To  assist  members  in  finding  employees. 

(12)  To  provide  a  centre  where  local  members  can  meet  and 

discuss  matters  of  mutual  interest. 
The  address  of  the  Chamber,  where  further  enquiries  should 
be  made,  is  British  Chamber  of  Commerce  for  toe  Argentine 
Republic,  643,  Calle  Sarmiento,  Buenos  Aires. 


How  to  Save  Wages. — A  certain  private  power  plant, 
including  boilers,  turbines  and  motor-drive»  machinery,  some 
years  ago  was  run  with  a  staff  per  Bhift  consisting  of  the  following 
members  : — Shift  engineer,  turbine  driver,  stoker  and  trimmer. 
There  were  in  addition  a  leading  stoker  and  a  cleaner,  both  work- 
ing on  day  shift. 

The  staff  has  been  gradually  reduced  until  it  now  consists  of 
shift  engineer,  stoker  and  trimmer  per  shift,  without  any  spare 
men,  and  from  fi  p.m.  on  Siturday  to  6  a.m.  on  Monday  the 
trimmer  is  off  duty,  the  trimmers  working  12-hour  shifts  with 
week-ends  off. 

The  next  step  taken  by  the  employers  has  been  to  reduce  wages 
by  about  25  per  cent,  in  the  case  of  the  shift  engineers  and  cleaners, 
but  not  the  stokers,  who  are  now  in  receipt  of  the  highest  wageB 
paid  on  the  job.  The  shift  engineers'  duties  are  to  supervise  the 
running  of  the  Btation,  attend  to  the  running  of  the  turbines  (and 
the  condensing  plant  at  week-pnds),  carry  out  any  repairs  and 
overhauling  and  other  duties  that  the  chief  thinks  fit  to  give 
them,  for  the  salary  of  30s.  a  week.  No  holidayB  are  given,  unless 
12  hours'  work  is  done  to  counterbalance  the  time  off.  The  Btation 
pressure  is  3,300  volts,  and  the  plant  has  a  total  capacity  of 
2,500  kw.  The  facts  speak  for  themselves,  and  we  commend  the 
case  to  the  notice  of  the  A.E  S.E. 
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NEW    ELECTRICAL      DEVICES,     FITTINGS 
AND    PLANT. 


Ostium  Packing  Boxes. 

Tin:  GBNEB  LI  EmOTRIC  Ob.,  I   PD„  o(  6'    I  'men  \  lotOJ 
E.G.,  have  now  introduced  special  paokli 

wire  tungsten  lamps  containing  lota  of  100,  whirl]  tiny  noom 
mend  to  purchasers  on  aooount  of  the  saving  in  carriage  and 
smaller  spaco  required  for  storage. 

The  boxes  are  of  superior  appearance  ami  finish,  and  are  attrac- 
tive Horn  an  advertising  point  of  view. 

O.E.C.  Half-watt  Lamps  in  Service. 

We  illustrate  herewith  one  of  Messrs.  Harrod's  showrooms, 
which  has  been  equipped  with  100- volt  1,000-0. p.  half- watt  Osram 
lamps,  wired  two  in  series. 

These  are  each  contained  in  a  O.E.C.  sphere  fitting,  and  have 
replaced  a  similar  number  of  arc  lamps  run  in  pairB.     Welunder- 


Fig.  1.— Half-Watt  Lamps  tx  Use. 


stand  that,  a9  compared  with  the  displaced  arc  lamps,  the  colour  of 
the  light  is  greatly  improved,  being  much  whiter,  and  better  for 
coloured  fabrics.  The  photograph  was  taken  by  the  light  of  the 
lamps  themselves. 

A  New  Electrodjnamic  Frequency  Meter. 

Messes.  Hartmann  &  Beaun  have  recently  introduced  a  new 
frequency  meter  of  the  ordinary  dial  form  in  addition  to  their 
well-known  vibrating  reed  type.  The  connections  of  this  new 
instrument  are  shown  in  fig.  2.  It  consists  of  a  set  of  four  alter- 
nating magnet  poles,  which  combine  to  set  up  two  resultant  fields 
Fi  and  Fj  at  an  acute  space  angle  f  to  one  another,  as  shown  in 
fig.  3.  These  fields  act  on  a  freely  suspended  coil,  s,  which,  in 
order  to  ensure  as  regular"  a  scale  as  possible,  is  given  the  shape 


Fig.  2. — Connections  of  New  Frequency  Meter. 

shown  in  fig.  2.  This  coil  is  connected  in  series,  with  one  pair  of 
the  field  coils  (/j  A)  by  means  of  two  fine  bronze  strips  of  negligible 
torsion.  This  circuit  is  connected  in  series  with  a  condenser  c 
across  the  mains  whose  frequency  is  to  be  measured.  A  second 
parallel  circuit  consists  of  the  remaining  two  field  coils  fa  ft  and 
tbe  choking  coil  d.  The  currents  j'i  and  is  in  these  circuits  lead 
and  lag  respectively  with  regard  to  the  supply  volts. 


i  practically  no  i  ontrol 

It  will  take  lip   li  di  .,,.,     .,lr|,     (I, 

0]  as 

tin-  take  of  iimpllolt7,the  i,  iaii 

l)C  in   phi    I     '.villi    III,     .  li  r  r 

tiir  moving  '-oil  alio  is  in  phi 

in    any  given    angle   of   ipaoi 

f    mi. i  1 1,,  moving  ooil  Held  r,  tl 

-  ^> 
and  i),  =  el   i    OOi  </  -in  i ';•■!,    -  .,), 

where    t    in  a   constant   and   q>   is   the  angle   of  phaiw  diffCMBM 
between   the  curront*  U   and  ■ .  a  the  field*  I  or  t\  and 

Fi)(ng. 

Eqoating  theae  tvo  torque*  and  aaanming  that  the  fields  p,  r 
are  proportional  to  the  currents  ?,  i,,  and  that  the  torn*  pro,: 
K,  and  ir2  are  equal  : — 

i\  pin  (,,  —  P)        —  | .  cos  f  -  ■ 
or  /,  sin  y  cos  f  —  i,  cos  y  *iri 

Dividing  both  sides  by.  i\  sin  //  sin  f  :  — 

cotan  f  —  cotan  y  —  —  iJit  .  cos  <;■  - 
Now    the   saturation   of   the  iron   is  so  chosen,  that  within  th>- 
working  range  of  the  instrument  the  space  angle  ^  in  practically 
constant,  so  that  this  last  equation  may  be  written  in  the  form 

cotan  y  =  <i    '    //  /'.'',  .  cos  ',',, 

where  <i       cotan  <p  and  b  =  1/jin  f,  and  both  are  constant. 

Since  both  the  ratio  /../'',  anil  the  value  of  cos  <fi  fall  with  increas- 
ing frequency,  any  chaDge  of  frequency  produces  a  marked  effect 
on  the  instrument  deflection  //.  The  actual  variations  in  the 
various  quantities  are  shown  by  the  following  measurements  made 
on  a  finished  instrument  for  46  to  r,7,  cycles,  with  an  angle  ^of  32°  :  — 

Alternations  per  sec.  2  x  45      2  x  47 
<i      "0342         -039« 

'-      •'■          —         •••       "074  '0705 

'  =  ^n'  -i-  is"      ...       '056  "064 

<f>     ...  133-6°  1307, 

cos  0           —-688  —"649 

Here,  »i  i'a  and  i  we're  measured  by  milliamperemeter,  and  the  valoe 
of  </)  was  then  estimated  graphically  by  drawing  the  current 
triangle.  It  will  be  seen  that  the  ratio  i's/'i  changes  approximately 
as  2  :  1  within  the  range  of  the  instrument,  whilst  cos  o  changes 
almost  to  the  same  degree.  The  open  and  regular  nature  of  the 
scale     attained   is  a  valuable     feature.      The  total  current  con- 
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sumption  of  the  instrument  is  about  (SO  milliamperes.  Ordinary 
temperature  variations  have  no  effect  on  the  readings,  and  voltage 
variations  of  ±  30  per  cent,  also  have  no  effect.  At  the  same 
time,  the  instrument  is  practically  unaffected  by  variations  of 
wave  form,  even  when  the  variations  from  the  sine  wave  are  very 
considerable. 

The  instrument  is  made  up  in  round  form  with  maximum 
diameters  of  9  in.,  12  in.  or  14 £  in.,  and  the  scale  is  marked  either 
in  alternations  or  complete  periods. — E.  T.7.. 

Pressure-Controlled  Speed  Regulator. 

In  fig.  6  we  illustrate  an  "  Igranic  "  patent  pressure-controlled 
speed  regulator,  made  by  the  Igranic  Electric  Co  .  Ltd.,  of 
147,  Queen  Victoria  Street,  E.C.,  for  use  in  connection  with 
electric  motors  operating  fans  or  blowers  used  in  mechanical 
draught  systems,  the  object  being  automatically  to  maintain  a 
constant  boiler  pressure  by  varying  the  speed  of  the  motor 
inversely  in  accordance  with  variations  in  the  boiler  pressure. 

So  long  as  the  steam  pressure  is  constant  the  speed  of  the  motor 
is  not  changed,  but  any  variation  in  pressure  above  or  below  the 
amount  for  which  the  controller  is  adjusted  results  in  a  decrease 
or  increase  of  motor  speed,  the  draught  being  thus  automatically 
regulated  so  as  to  keep  the  boiler  pressure  practically  corn-taut. 

The  speed  regulation  may  be  obtained  either  by  armature  or 
shunt  field  control  or  by  a  combination  of  both. 

The  regulator  consists  of  a  slate  panel  mounted  on  the  front 
of  an  angle-iron  cage  in  which  the  necessary  resistances  are 
contained.  The  panel  carries  the  contact  segments  over  which  a 
double-ended  lever  moves. 

The  lever  is  actuated  by  the  piston  of  an  hydraulic  or  compressed 
air  cylinder,  fitted  with  a  pilot  valve  controlled  by  the  movement 
of  a'  diaphragm,  one  side  of  which  is  subjected  to  the  boiler 
pressure. 

The  normal  boiler  pressure  on  the  underside  of  the  diaphragm 
is   balanced   by  a  weighted   lever  bearing   upon   the  top  of   the 
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diaphragm  in  such  manner  that  this  lever  will  rise  or  fall  as  the 
boiler  pressure  rises  abjve  or  falls  below  the  normal  pressure  for 
which  the  lever  is  counterbalanced.  ThiB  up  and  down  movement 
of  the  lever  operates  a  pilot  valve  controlling  the  admission  of 
water  or  air  to  the  cylinder  shown  to  the  left  of  the  i-late  panel, 
and,  due  to  this  pressure,  the  piston  of  the  cylinder  is  moved  back 
and  forth,  operating  in  turn  [the  double-ended  lever  which  rides 
over  the  contact  segments  mounted  on  the  slate.  ■  no  J  8  mojsw 
The  operation  of  cutting  the  resistance  in  and  out  is'notia  con- 


formers  is  caused  by  deterioration  of  the  oil  from  one  cause  or 
another.  The  apparatus  here  referred  to  consists  of  an  electric 
drying  oven,  made  in  sheet  steel,  which  holds  about  five  complete 
charges  of  filter  paper,  which  is  subjected  to  a  temperature  of 
80°  C.  for  from  24  to  48  hours.  The  oven  contains  four  incan- 
descent heating  lamps. 

The  dried  paper  is  placed  in  a  filter  press,  fig.  7.  About  200 
sheets  of  123  in.  square  filter  paper  constitute  the  full  charge  for 
a  press,  being  placed  five  f-heets  together  on  each  side  of  each  of 
the  20  frames.  Each  frame  forms  an  oil  well,  and  the  oil  is 
forced  by  means  of  a  motor- driven  geared  pressure  pump,  through 
the  filter  paper  in  each  direction  against  the  corrugated  surface  of 
the  frame. 

The  machine  illustrated  is  fitted  with  a  constant  speed  induc- 
tion motor  and  raw  hide  gearing  :  it  has  a  capacity  of  six  gallons 


Fig.  6.— Pressure-Controlled  Speed  Regulator. 

tinuous  one,  but  proceeds  step  by  step  with  a  pause  after  each 
movement  of  the  contact  lever. 

There  are  many  other  purposes  to  which  this  pressure-controlled 
speed  regulator  is  applicable  in  a  similar  manner,  as,  for  instance, 
boiler  feed  pumps,  gas  pressure  blowers,  &c,  and  the  same  system 
of  control  can  be  adapted  Ifor  either  direct-current  or  alternating- 
current  motors. 

Oil  Drying  and  Testing  Apparatus. 

We  have  received  from  Mb.  George  Lister,  of  Dursley,  par- 
ticulars of  the  Hunt  transformer  oil-drying  and  oil-testing 
apparetus.  for  which  he  is  sole  European  agent. 


Fig.  8— Oil-Testing  Transformer. 

of  filtered  oil  per  minute.  A  larger  machine  for  20  gallons  per 
minute  is  fitted  with  a  centrifugal -type  pump. 

Fig.  8  illustrates  a  50,000-volt  oil-testing  transformer  set,  rated 
at  2  k.v.a.,  60  cycles,  100-200/50,000  volts.  It  is  fitted  with  a 
variable  resistance,  circuit  breaker,  oil-testing  gap,  pilot  lamps, 
main  switch  and  voltmeter  for  reading  h.t.  pressure  direct. 

The  transformer  is  of  the  core  type,  oil  insulated,  and  mounted 
on  a  sheet-metal  case. 

The  variable  resistance  is  of  the  compression  type,  adjusted  by  a 
hand  wheel ;  the  oil-testing  gap  is  of  small  capacity,  and  about 
four  tests  can  be  made  from  the  ordinary  sample  4-oz.  bottle  of  oil. 
The  electrodes  consist  of  two  £-in.  diameter  metal  disks,  which  are 
adjustable,  and  usually  set  "2  in.  apart,  and  a  steel  gauge  is  provided 
for  setting  them. 

The  voltmeter  is  of  the  Weston  dead-beat  type,  reading  direct 
between  zero  and  50,000  volts. 

Standard  American  Charging  Plugs  for  Electric  Vehicles. 

In  a  recent  issue  of  the  Electrical  World  were  shown  the 
standard  forms  of  charging  plugs  and  receptacles  recently  adopted 
by  the  Electric  Vehicle  Association  of  America. 


Fig.  7.— Oil  Filter  Press. 

The  necessity  for  using  dry  and  clean  oil  in  transformers  is  well 
appreciated,  as  the  greatest  number  of  failures  of  oil-cooled  trans- 


§  •-;:-•  receptacle 

Fig.    9.— Standard    Forms  of    50-ami»erk    and    150-amperk 

American  charging    Pluos   and  Receptacles  for 

Electric  Vehicles. 

The  outside  contact,  it  will  be  noted,  is  of  positive    polarity 
while  the  inner  contact  is  negative.     Terminals  should  be  marked 
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with   plus  and   minus  signs  to  cornmpoml  with  the  polarity  above 

given.     The  dimensions  shown   relate  to  flvgt  and  reoeptaolfll  for 

carrying  60 imiiHTi-H and  150  amperes  respectively,  and  the  National 

Boaid  of  K i r. •  Under  writers  has  approved  pings  of  thi 

for  overloads  of  60  per  oont.   beyond  the  current  rutin- 

In  constructing  the  plugs  it  in  desirable  that  the  oontaoti  ! 

rately  concentric  to  ensure  Interohangeability, 

Explosion-Proof  Uutc-End  Snitch. 

We  havo  reoeived  from  Messrs.  Kkyroi.i.k  &  OO.,  LTD.,  of 
Hebburn-on-Tyne,  particulars  of  a  (rate-end  switch  which  they 
manufacture  in  lartro  quantities  for  underground  work. 

The  switch  consists  of  their  three-phase,  ~>O0-volt,  50-ampero 
explosion-proof  oil-break  switch,  combined  with'  a  dividing  box. 
A  gland  for  armoured  cable  is  provided  at  one  end,  and  at  the 
other  end  there  is  fixed  a  watertight  plug  and  socket,  the  plug 


Fig.  10. — Explosion-Proof  Gate-end  Switch. 

being  interlocked  with  the  handle  of  the  switch,  so  that  the  plug 
oannot  be  withdrawn  or  inserted  while  the  switch  is  in  the  "  on  " 
position. 

If  necessary  the  switch  could  be  used  as  a  gate  switch,  and  could 
be  fitted  with  either  a  watertight  plug  at  each  end,  or  a  dividing 
box  at  each  end  instead  of  one  box  and  one  plug  as  shown,  also  the 
dividing  boxes  can  be  of  either  vertical  or  horizintal  type. 

The  whole  arrangement  is  very  compact  and,  at  the  same  time, 
is  sufficiently  strong  mechanically  to  withstand  rough  usage. 

Messrs.  Reyrolle  are  issuing  a  pamphlet,  No.  193,  dealing  with 
thiB  switch,  copies  of  which  can  be  obtained  on  application. 

The  "Pyrene"  Fire  Extinguisher. 

On  Thursday  afternoon  last  week,  through  the  courtesy  of  the 
Western  Electric  Co.,  Ltd.,  North  Woolwich,  we  were  present  at  a 
demonstration  of  the  capabilities  of  their  Pyrene  Fire  Extin- 
guisher. 

This  device  consists  of  a  strongly  built  brass  cylinder  14  in.  x 
3  in.  dia.,  in  which  is  incorporated  a  double-acting 
pump,  by  means  of  which  the  contained  liquid — 
about  one  quart — can  be  projected  in  a  con- 
tinuous stream  on  to  the  fire.  The  apparatus 
weighs  only  some  5  lb  ,  and  will  throw  a  jet  30  ft. 

Of  its  effectiveness  as  a  fire  extinguisher,  the 
dozen  or  so  tests  carried  out  during  the  afternoon, 
under  the  difficult  conditions  associated  with  a 
high  wind  and  most  inflammable  materials,  left 
not  the  slightest  doubt. 

Petrol,  acetylene  gas,  celluloid,  petrol  saturated 
cotton  waste,  wood  wool,  wood,  and  bitumen  were 
ignited  in  turn,  and  in  some  cases  allowed  to  burn 
fiercely  before  being  rapidly  extinguished  by  the 
Pyrene  apparatus. 

Possibly  the  most  striking  test  of  the  efficiency 
of  these  small  extinguishers  was  a  demonstration 
of  the  futility  of  trying  to  extinguish  a  burning 
stream  of  petrol  with  two  well-known  liquid 
extinguishers,  each  of  about  three  gallons' 
capacity.  Although  these  cylinders  were  exhausted 
in  the  unsuccessful  attempt  to  put  out  the  flames, 
yet  with  the  small  Pyrene  apparatus  there  was  no 
difficulty  in  smothering  out  the  fire.  The  secret  of 
its  effectiveness  is  the  contained  liquid,  which 
generates  a  large  volume  of  heavy  inert  non- 
poisonous  gas,  especially  where  the  temperature 
is  above  the  normal,  and  this  gas  practically 
blankets  the  burning  material,  cutting  off  the 
supply  of  air  necessary  for  oombustion. 

The  liquid  is  harmless  to  fabrics,  machinery, 
polished  woodwork  or  foodstuff,  and  is,  morever, 
a  non-conductor  of  eleotrioity. 
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The  Pyrene  apparatus  costs  about  half  as  much  as  a  chemical 
extinguisher,  and  costs  leas  to  refill  ;  its  small  aise  SnaU«  it  to  be 
conveniently  carried  about  (on  a  motor-car,  for  instance;,  and  it 
appears  to  be  ideal  for  domestic  nae, 
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LEGAL. 


Day  r.  Willard  and  Others. 

(  Til  t    It  lithe  n  b  ii  tij     I 

On  Friday,  February  13th,  Mr.  Justice  Pickford,  in  the  Kings 
Bench  Division,  delivered  his  reserved  judgment  in  the  action 
heard  before  him  in  January  last,  and  reported  fully  in  the 
Electrical  Review,  January  23rd,  page  I  I.".. 

Mr.  Justice    Pickford,   in  giving  judgment,   went  into   the 
matter   in   great  detail,    leading   up  to  the  following  conclusion. 
It  seemed  to  his  Lordship  that  the  question  of  the  plaintiff's  right 
entirely  depended  upon  whether  there  was  any  general  agreement 
approved  between  the  parties  to  the  effect  that  whatever  shape  the 
scheme  eventually   took  and   however   the  company  was  formed 
which  should  work  the  patents,  they  should  share  the  profits  that 
should  be  made  out  of  the  whole   matter.      It   was  quite  clear 
to  him  (the  Judge)  that  with  regard  to  the  Cornwall  and  Wales 
original  scheme,  the  plaintiff  and  Mr.  Willard  were  to  share  the 
profits  equally,  and  in  his  opinion  that  agreement  did  not  extend  to 
the  subsequent  project  and  arrangements.     It  was  an  agreement 
made  solely  with  regard  to  the  Welsh  scheme,  it  was  made  between 
the  plaintiff  and  Mr.  Willard  only,  and  it  did  not  include  or  concern 
Mr.  Stalmann  and  Mr.  Haviland,  who  were  the  other  defendants, 
and  when  the  Welsh  scheme  came  to  an  end,  his  Lordship  was  of 
opinion  that  that  agreement  also  ended.     So  that  the  only  question 
that  remained  was — Was  there  an  agreement  between  the  parties, 
that,  however  the  matter  was  carried  out,  they  should  all   share 
in    the    profits ;     did    an    agreement    exist    by    which    these 
persons  Bhould   work    together   for  the   purpose  of  putting    the 
invention  on  the  market,  and  forming  a  company  and  share  the 
profits  ?     This  was  the  claim  made  in  the  third  paragraph  of  the 
plaintiff's  statement  of  claim,  and  the  suggestion  in  brief  was  that 
in  January,  1911,  it  was  verbally  agreed  between  the  plaintiff  and 
the  defendants    that    they   should    become    partners,   and   work 
together  for  the  purpose  of  forming  the  company,  and  all  the 
profits  to  be  derived  should  be  shared  between  them.     In  order  to 
succeed  in  that  action  plaintiff  had  to  establish  an  agreement  of 
that  nature.     His  Lordship  was  of  opinion  that  there  could  be  no 
doubt  that  the  idea  was,  and  the  understanding  was,  if  one  might 
call  it  so,  that  they  were  all  to  share  in  that  way  ;  but,  of  course, 
one  could  not  sue  upon  the  strength  of  an  understanding  or  an 
idea,  and  he  (the  Judge)  had  to  find,  if  the  agreement  was  proved 
to  the  effect  and  substance  of  that  which  he  had  referred  to,  and 
he  was  bound  to  gay,  with  some  measure  of  regret,  that  he  did  not 
think  there  was  such  an  agreement.    The  plaintiff  had  given  his 
evidence  on  the  matter  extremely  fairly,  but  he  could  not  find  that 
the  plaintiff's  evidence  came  to  anything  approaching  such  an 
agreement   as  this.     He  said  it  was  arranged  that  he  and  Mr. 
Willard  were  to  divide  the  profits  equally  in  the  Cornish  scheme, 
and  then  he  said  matters  developed  about  the  Newcastle  project, 
but  no  agreement  was  made  there  about  the  profits,  and  his  Lord- 
ship could  not  find  in  the  plaintiff's  examination  in  chief  that  be 
established  any  further  agreement  with  regard  to  Newcastle  until 
he  came  to  the  matter  which  was  mentioned  in  the  postcard  of 
August  19th,  and  that,  to  his  Lordship's  mind,  upon  the  face  of  it, 
and    upon    the    evidence    entirely,     proceeded    upon    the    basis 
of   the   option    being    given    to    the   plaintiff.      That    was    the 
only     way    the    scheme    could    be    carried    out,    if    such    an 
agreement  as  was  contended   for,  was  made.     Plaintiff  had  also 
said  in  cross-examination  that  he  took  it  for  granted,  that  there 
was  some  arrangement  as  to  profit,  in  connection  with  the  New- 
castle  scheme,  but  nothing   was  really   said   about  it.     He  (the 
Judge)  was  satiified  that  upon  all  the  evidence,  he  could  not  find 
any  such  agreement  as  was  alleged,  and  which  must  be  proved  in 
order    to   sustain   the   action.     Nor   could    his   Lordship   entirely 
disregard  the  evidence  in  contradiction  of  the  plaintiff's  testimony 
given   by    Mr.  Willard  and  Mr.  Haviland  ;    the  evidence  of  these 
gentlemen  was   in  absolute  contradiction  of  the  somewhat  loose 
and   vague  statements  concerning   the  agreement  made   by  the 
plaintiff.    Nor  could  he  disregard  the  evidence  of  Mr.  Stalmann  and 
Mr.  Ruthenburg  as  to  what  took  place  at  the  interview  at  which 
they  were  all  together  in  London,  and  at  which  Mr.  Ruthenburg 
declined  to  renew  the  option  to  the  plaintiff.     He  could  not  find 
any  agreement  involving  a  general  sort  of  partnership,  using  the 
word  in  the  ordinary  sense,  and   no  agreement  to   share  profits 
however  the  matter  was  carried  out,  and  if  he  conld  not  find  that, 
plaintiff  could  not  succeed      He  thought  there  was  an  idea  and  a 
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scheme  making  such  a  provision,  bat  that  scheme  fell  through, 
and  when  the  scheme  fell  through,  the  agreement  fell  through, 
and  unless  there  was  a  general  agreement  to  share  profits  to  fall 
baok  upon,  he  did  not  think  there  was  anything  upon  which  the 
plaintiff  could  sue,  and  as  there  was  no  such  general  agreement, 
the  plaintiff's  case  failed.  He  regretted  this,  because  it  did  seem 
rather  hard  on  the  plaintiff.  He  was  not  going  to  say  whether 
it  was  the  failure  to  find  capital,  or  whether  he  got  into 
connection  with  persons  of  greater  astuteness  than  himself  ;  it  was 
not  necessary  for  his  Lord*hip  to  express  an  opinion  on  this,  but  it 
did  seem  hard  on  plaintiff,  considering  that  he  had  brought  the 
matter  to  the  notice  of  these  gentlemen,  and  he  regretted  he  was 
nnable  to  find  that  plaintiff  was  entitled  to  anything  in  respect  to 
the  matter.  However,  he  (the  judge)  could  not  find  the  agreement 
was  proved.  He  thought  the  only  answer  plaintiff  gave  to  go  to 
anything  like  such  an  agreement  was  inconsistent  with  his  other 
answers,  and  was  inconsistent  with  the  evidence  of  the  others,  and 
therefore  he  gave  judgment  for  the  defendants,  with  costs. 

Mk.  Patrick  HASTINGS  (counsel  for  the  plaintiff)  said  that, 
with  regard  to  the  question  of  costs,  he  wished  to  point  out  that 
in  view  of  the  fact  that  the  case  for  the  plaintiff  here  was  that  the 
defendants  went  behind  his  back  and  did  certain  things  surrep- 
titiously, it  was  most  important  that  they  should  have  had  proper 
"  discovery,"  but  this  proper  "discovery"  was  not  in  faot  given, 
and  he  asked  his  Lordship  to  say  that,  under  these  circumstances, 
the  plaintiff  should  not  be  entirely  mulcted  in  the  costs  of  the 
action. 

Mu.  Justice  Pickford  replied  that  he  would  like  to  accede  to 
the  application  of  Mr.  Hastings,  but  he  could  not  do  so. 


r layer  v,  Crompton  k  Co.,  Ltd. 

This  case,  which  was  a  debenture-holder's  action,  was  again 
mentioned  to  Mr.  Justice  Warrington  in  the  Chancery  Division  on 
Friday,  upon  a  motion  for  a  Receiver. 

Mb.  Clauson,  K.C.,  for  the  plaintiff,  said  Mr.  Younger,  K.C., 
was  on  the  other  side,  but  was  engaged  elsewhere,  and  subjtct  to 
his  Lordship's  sanction,  they  had  agreed  that  the  motion  should 
stand  for  another  week.  Counsel  also  mentioned  that  the  motion 
raised  a  point  of  law. 

His  Lordship  assented. 


BUFFALO  FOBGB,  &0.,  Co.,  Ltd..  r.  British  Westinghouse 

Electric  and  Manufacturing  Co.,  Ltd. 

In    the   King's   Bench   Division,    on   Friday,  February    13th,   an 

application  was  made  to  Mr.  Justice   Pickford   in  this  non-jury 

action. 

Mb.  Harold  Morris,  for  the  plaintiffs,  applied  that  the  case 
should  be  allowed  to  stand  out  till  the  26th  inst.,  keeping  its  place 
in  the  list  in  view  of  the  fact  that  the  parties  were  negotiating  for 
a  settlement. 

Mr.  Justice  Pickfobd  asked  if  counsel  thought  that  the 
negotiations  would  prove  effective,  and  counsel  replied  that  he 
was  instructed  that  an  offer  had  been  made  and  was  being 
considered. 

Mr.  Justice  Pickfobd  :  Yon  really  think  it  will  come  to 
something  ,' 

Counsel  :  Yes,  I  do. 

His  Lobdsuip  then  assented  to  the  application. 


Stolz  Electrophone  Co.  (1913),   Ltd. 

The  petition  of  A.  Hyman  for  a  compulsory  order  to  wind  up 
Stolz  Electrophone  Co.  (1913),  Ltd.,  came  before  Mr.  Justice 
Astbury  in  the  Companies'  Winding-Up  Court  on  Tuesday, 
17th  inst. 

Counsel  for  the  petitioner  said  he  was  a  debenture-holder  for 
£171,  and  a  shareholder  for  £31,000.  A  large  number  of  persons 
present  consented  to  the  order.  Mr.  Ashton  Cross  said  everybody 
desired  a  winding  up,  but  the  petitioner  was  not  a  creditor. 

Counsel  for  the  petitioner  said  in  his  affidavit  he  explained 
how  he  came  to  be  a  creditor  and  shareholder. 

Mr.  Manning  and  other  counsel  for  creditors  supported  the 
petitioner,  but  desired  another  petitioner  to  be  substituted  for 
Mr.  Hyman. 

His  Lordship  said  it  was  quite  immaterial  if  he  made  an  order. 
EL  for  the  company  submitted  to  an  order. 

His  Lordship  ordered  the  company  to  be  wound  up  com- 
pul^orily. 


PARLIAMENTARY. 


PetUitmt  Agaiiut  Private  Bill*. — Amongst  the  petitions  which  have 
been  deposited  in  the  Private  Bill  Office  of  the  House  of  Commons 
in  opposition  to  Private  Bills,  are  the  following  :  — 

London  Electric  Supplv.— St.  Marylebone  B.C.  ;  Hammersmith 
B.C  ;  City  Corporation  ;  Charing  Cross,  West  End  and  City  Elec- 
tricity Supply  Co.  ;  Brompton  and  Kensington  Electric  Supply  Co.  ; 
Siuth  Metropolitan  Electric  Light  and  Power  Co.  ;  Citv  of  London 
Electric  Co.  :  London  County  Council :  and  Woolwich  B.C. 


Metropolitan  and  Great  Northern  Railways  Companies. — St. 
Marylebone  B.C.  ;  Port  of  London  Authority  ;  Hammersmith 
B.C.  ;  City  Corporation  ;  Finsbury  B.C.  ;  London  County  Council ; 
and  a  large  number  of  private  owners  of  property. 

Central  London  Railway. — Hammersmith  B.C. :  Westminster 
City  Council ;  Gas  Light  and  Coke  Co. ;  L.C.C.  ;  Holborn  B.C. ; 
and  others. 

L.C.C.  Tramways. — Port  of  London  Authority ;  Westminster 
C.C. ;  City  Corporation  ;  London  General  Omnibus  Owners'  Federa- 
tion ;  Metropolitan  District  Railway  Co.  ;  London  United  Tram- 
ways Co.  ;  and  a  number  of  frontagers. 

London  Electric  Railway. — Westminster  C.C. ;  Holborn  B.C.  ; 
and  the  L.C.C. ;  and  others. 

Deal  and  Walmer  Gas  and  Electricity  Sandwich  Corporation  : 
South-East  Kent  Electric  Power  Co.  ;  East  Kent  Light  Railway 
Co.  ;  Deal  Corporation,  ^c. 

Leyland  Gas  and  Electricity. — Leyland  U.D.C. ;  and  West 
Lancashire  R.D.C. 

London  United  Tramways. — Ealing  Corporation  ;  and  the 
U.D.C.'s  of  Twickenham,  Teddington,  Hampton  Wick,  and  Heston 
and  Isleworth  ;  Middlesex  C.C.  ;  Wimbledon  Corporation,  &c. 

Lurgan  Gas  and  Electricity. — Armagh  and  Down  County  Councils 
and  the  Lurgan  U.D.C. 

Oxford  and  District  Tramways.— Oxford  Corporation  and  Oxford 
Gas  Co. 

Norwich  Electric  Tramways. — The  Dean  and  Chapter  of  Norwich 
Cathedral  and  others. 

Alliance  and  Dublin  Consumers'  Gas  (Electric  Supply). — Dublin 
Corporation  ;  U.D.C.'s  of  Kingstown,  Blackrock  and  Dalkey  ;  and 
the  Dublin  Southern  District  Electric  Supply  Go. 

Sheffield  Corporation.- — Yorkshire  Electric  Power  Co.,  and 
others. 

South  Suburban  Gas. — West  Kent  Electric  Co. 


Street  Accidents.— Replying  to  Mr.  F.  Kellaway,  the  Home 
Secretary  states  that  in  1913  there  were  608  street  accidents  in 
the  Metropolitan  area  during  19F!.  Tramcars  caused  58  and 
motor-'buses  180. 

Second  Readings.— In  the  House  of  Commons  on  Tuesday, 
according  to  the  Thnes,  the  following  Bills  were  read  a  second 
time  : — Alliance  and  Dublin  Consumers'  Gas  (Electric  Supply)  Bill, 
Central  London  Railway  Bill,  Deal  and  Walmer  Gas  and  Electricity 
Bill,  Leyland  Gas  and  Electricity  Bill,  London  Electric  Railway 
Bill,  and  the  London  United  Tramways  Bill. 


BUSINESS   NOTES. 


Catalogues  and  Lists. — Messrs.    Crompton  &   Co., 

Ltd.,  Chelmsford. — Leaflet  No.  506,  just  issuing,  gives  an  illus- 
trated description  with  tabulated  prices  of  pedestal  pattern  moving 
coil  and  moving  iron  instruments  for  a.c.  and  c.c 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby.— Four- 
page  list  No.  4,502,  containing  a  full  illustrated  description  of  their 
compression  chamber  multi-gap  lightning  arrester  for  alternating 
currents,  and  its  construction.  Prices  are  tabulated  and  dimension 
drawings  given. 

Allgemeine  Elektrizitats  Gesellschaft,  Berlin. — Leaflets 
illustrating  medical  apparatus,  hair-drying  blowers,  and  portable 
agricultural  machines. 

The  A  E.G.  Electric  Co.,  Ltd.,  133-135,  Oxford  Street, 
London,  W. — Illustrated  circular  relating  to  their  "  Nitra  "  half- 
watt  lamps  which  are  now  manufactured  with  a  current  consump- 
tion of  100,  200  and  400  watts. 

Messrs.  Alfred  Herbert,  Ltd.,  of  Coventry,  have  again 
issued  one  of  their  very  clearly  printed  calendars  for  the  year, 
with  monthly  sheets. 

Schiersteiner  Metallwerk  G.m.b.H.,  Swerinstr.  3,  Berlin 
W.  57. — Leaflets  relating  to  the  "  Veritas "  relays  for  signalling 
purposes,  for  use  in  conjunction  with  electric  clocks  as  time 
switches. 

Messrs.  Meldrum  Bros.,  Ltd.,  Timperley,  Manchester. — 
Thirty-two  page  catalogue  containing  a  description  of  their  coking 
and  sprinkler  type  mechanical  stokers,  their  design  and  construc- 
tion, with  illustrations  of  parts  and  pictures  showing  them  applied 
to  a  number  of  plants.     Tabulated  results  of  tests  are  also  given. 

The  Adnil  Electric  Co.,  Ltd.,  Artillery  Lane,  London,  E.C. 
— List  T  75  (8  pages)  containing  a  fully-illustrated  description  of 
the  Adnil  mine  shaft  signalling  system,  which  has  been  made  to 
comply  with  the  new  Mining  Regulations. 

Messrs.  W.  McGowing  &  Co.,  239,  High  Road,  Leyton,  London, 
E.— Price  list  of  steel  Bheeting,  metal  flange  covers,  and  non- 
conducting coverings. 

British  Wbstinghouse  Electric  and  Mam  factoring  Co., 
Ltd.,  14,  Long  Millgate,  Manchester. — Pamphlet  announcing 
reduced  prices  of  Auriga  wire-drawn  lamps. 

The  Metallic  Seamless  Tube  Co.,  Ltd.,  Meta  House,  Cor- 
poration Street.  Birmingham. — Postal  price-card  relating  to  fuse 
and  distributing  boards. 
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Extension  of  the  Pirelli  (Table  Works  in  Spain. — 

Mkhshs.  Pibblu  a.  0o.,  of  Milan,  have  lately  acquired  u  large  ana 
df  [and  adjoining  their  Spanish  branob  eleotrio  oable  worki  at 
Villanneva  y  Giltru,  Two  large  new  buildings,  having  a  total 
loot  ipaoe  of  5,800  iq,  metres,  are  being  erected,  one  being  Intended 
for  the  production  of  rubber  goods,  mill  the  other  for  the 
manufacture)  of  telephone  cables. 

Ituhlicr  Exhibition. — Wo  have  received  a  oopj  of  the 

ollicial    bulletin    of    the    fonrtli    International    Rubber  and  Allied 
Industries    Exhibition    that    is    to    be    held    in    .lone    next   at  the 
Agricultural  Hull,  London.    It  contains  information  concerning 
the  rubber  congress,  and  matterH  of  general  Interest  to  exhibitors. 
Hook   Notices. —  Phase   Compensation  (Part  I)   is  the 

title  of  a  brochure  which  we  have  received  from  Mr  Vul  A.  ETj  nn. 
consulting  engineer  to  the  Wagner  Electric  Manufacturing  (Jo.,  of 
St.  Louis,  U.S.A.,  and  which  contuinH  an  umpliSed  reprint  of 
articles  which  he  published  in  the  Electrical  II  arid  in  July  last 
year.  The  author  reviews  the  nature  of  a  phase  difference,  and  its 
effeots  on  the  generating  and  consuming  apparatus,  indicates  how 
it  is  produced,  and  shows  how  it  can  be  controlled  in  A.c.  motors. 
Part  I  especially  deals  with  the  control  of  the  power  factor  of  a 
single-phase  motor  ;  the  author  finds  that  the  power  I'm  tor  in  any 
A.C.  motor  can  be  controlled,  within  the  widest  limits,  by  changing 
the  phase  of  the  exoiting  flux  relatively  to  the  phase  of  the 
working  B.M.F.,  and  describes  methods  of  carrying  out  the 
necessary  compensation. 

Automatic  Telephony.  By  S.  Turner.  London:  S.  Rentell  &  Co., 
Ltd.  Price  6d.  net. — This  is  a  reprint  of  articles  which  appeared 
in  Electricity  last  year  dealing  with  the  system  of  the  Automatic 
Electric  Co.,  of  Chicago,  which  is  in  use  in  some  of  the  Post  Office 
exchanges  in  this  country.  The  system  is  describfd  in  detail,  and 
the  successive  operations  necessary  to  connect  any  two  subscribers 
in  a  three-figure  exchange  are  traced  out,  with  the  aid  of  numerous 
diagrams.  The  author's  object  is  very  successfully  accomplished, 
and  anyone  who  desires  to  become  acquainted  with  the  working  of 
the  system  in  question  will  find  this  little  book  a  clear  and 
inexpensive  guide  to  the  attainment  of  his  ambition. 

The  Engineer's  Yea/r-Boukot  Formula?,  Rules,  Tables,  Data,  &o., 
for  11114.'  By  H.  R.  Kempe,  M.Inst.C.E.  London  :  Crosby  Lock- 
wood  &  Son.  Price  15s. — This  year  we  have  the  pleasure  of  con- 
gratulating the  Editor  and  publisher  of  "Kempe's  Year-Book" 
upon  the  attainment  of  its  majority  ;  for  this  is  the  twenty-first 
year  of  publication.  Fittingly  to  mark  the  occasion,  the  took  has 
been  revised  and  amplified  with  greater  thoroughness  than  in  any 
previous  year,  the  new  matter  introduced  occupying  a  space 
equivalent  to  more  than  200  pages.  Corrections  and  excisions 
have  becn  made  with  a  drastic  pen,  to  maintain  the  reputation  of 
the  work  as  the  standard  of  information  on  modern  engineering 
practice.  The  total  number  of  pages  is  now  1 ,800,  but  by  sys- 
tematic sectionising  and  sub-division — which  has  been  reorganised 
and  extended  in  this  edition — the  various  subjects  are  made  easy 
of  reference.  New  sections  deal  with  machine  tools  and  power 
transmission  ;  the  sections  on  mining,  rainfall  and  irrigation  have 
been  largely  rewritten,  and  other  new  sections  have  been  added  on 
the  cost  of  engineering  works,  link  motions  and  valve  gear,  and  the 
arrangement  and  construction  of  engineering  workshops.  The 
Editor  has  bad  the  assistance  of  a  large  number  of  expert  contri- 
butors, and  enjoys  special  privileges  conferred  upon  him  by  various 
public  bodies  which  have  enabled  him  to  include  much  valuable 
information.  To  review  such  a  work  would  not  only  be  a  gigantic 
task,  but  would  also  necessitate  the  collaboration  of  a  small  army 
of  specialists  ;  moreover,  it  is  superfluous  in  the  case  of  a  tried  and 
trusty  friend  of  21  years'  standing.  As  we  have  said  before,  those 
who  know  the  book  will  welcome  the  new  edition  ;  those  who  don't 
know  it,  ought  to. 

In  addition  to  a  number  of  other  matters,  the  February  Journal 
of  the  Tramways  and  Light  Railways  Association  contains  a  list  of 
members  and  their  addresses. 

"Journal  of  the  Institution  of  Electrical  Engineers."  Vol.  52, 
No.  228.  February  16th.  London:  E.  &  F.  N.  Spon,  Ltd.  Price 
3s.  6d. — This  issue  contains  papers  on  "Some  Railway  Conditions 
Governing  Electrification,"  by  R.  T.  Smith,  and  "  Suggested 
Methods  for  Improving  the  Telephone  Service,"  by  W.  Aitken. 

"  Applications  of  Electricity."  ^By  A.  Ogilvie.  London  :  T.  C. 
and  E.  C.  Jack.    Price  6d.  net. 

"'Journal  of  the  Western  Society  of  Engineers."  Vol.  XVIII, 
No.  10,  December,  1913.     Chicago:  The  Society.    Price  50  cents. 

"  Journal  of  the  Franklin  Institute."  Vol.  CLXXVII,  No.  2, 
February.    Philadelphia  :  The  Institute.    Price  50  cents. 

"  Transactions  of  the  Institution"  of  Engineers  and  Shipbuilders 
in  Scotland."  Vol.  LVII,  Part  IV,  February.  Glasgow  :  The 
Institution. 

"  A  Preliminary  Report  on  Uranium,  Radium  and  Vanadium." 
By  R.  B.  Moore  and  K.  L.  Kithil  ;  "  Cooper  Wire  Tables,"  and 
'  Standard  Soecifications  for  Electric  Lamps.'  Washington  : 
Government  Printing  Office. 

"The  Physical  Review,'  Vol.  Ill,  No.  1,  January.  Lancaster, 
Pa.  :  The  American  Physical  Society. 

"  Handbuch  der  Elektrizitiit  nnd  des  Magretismns."  By  Prof. 
Dr.  L.  Graetz,  2  vols.     Leipsic  :  J.  A.  Barth.     Price  10  m   each. 

"Bulletin  de  la  Socicte  Internationale  des  Electriciens. "  Vol.  IV. 
No.  31,  January.     Paris  :  Gauthier-Villars  et  Cie.     Price  2  fr.  50. 

"  Oionude  ed    Atte  della  Associazione  Elettrotecnica  Paliana.' 

Vol.  I,  No.  2,  February  15th.     Milan  :  The  Association.      Price  LI. 

Electric   Welding. — A    new  company    has  just  been 

formed  in  Antwerp  with  a  capital  of  £6,000,  and  the  title  The 
Belgian-Swedish  Electric  Welding  Co.,  to  develop  a  new  electric 
welding  process. 
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Ban k in ptcy  Proceeding".— W.  B.  Wn 

engineer,     The     Arcade,     Northampton.  —  Thi 

examination  of  this  debtor    took    place    at    the    Count;     Hall 
Northampton,  last  week,  when  it   wax   reported    that    he  was   ptill 
employed   at  Bury,  Lancashire,    but  there  were    possibil  I 
in  the  near  future  he  would  have  more  convenience  for  attending 
the  Court.     The  case  was  therefore  again  adjourned. 

J.  G.  M.  HlLTOfl,  electrical  engineer.  Birmingham  The  first 
dividend  of  3s.  in  the  £  is  payable  on  February  23rd,  at  the 
Official  Receiver's  office,  Ruskin  Chambers,  191,  Corporation  Street, 
Birmingham. 

P  W.  SuTKK,  engineer  and  company  director,  67  Bfe  Johns 
Park.  N.  —  Application  for  debtor's  discharge  to  be  heard 
March  10th,  at  Bankruptcy  Buildings.  Carey  Strtet,  W.C. 

For     Sale.— Messrs.     John    Thomas,    .Irx., 
have  for  disposal  the  whole  plant  of   the  Newport  Boiling  Mills, 
Middlesbrough,  including  the  electrical  installation,  particulars  of 
which  will  be  found  in  our  advertisement  pages. 

Trade  Announcements. — Missus.  J.  Loxax-Kexdal 

Co.,  Ltd.,  electrical  engineers,  of  Manchester,  are  teimina'ing  their 
agency  for  Easton  lifts  in  the  Manchester  district  about  the  end  of 
April. 

Messrs.  George  Ellison,  of  Birmingham,  have  appointed  Mr-i:>. 
Nathan  &  Allen,  of  Queen  Anne's  Chambers,  Westminster,  as 
their  London  Agents. 

Amalgamation. — According  to   reports  in   the  Press, 

negotiations  are  on  foot  for  the  amalgamation  of  StewartB  and 
Lloyds,  Ltd.,  and  the  Scottish  Tube  Co. 


LIGHTING  and  POWER  NOTES. 


Aberdeen.— New  Plant. — The   Electricity  Committee 

has  decided  to  provide  an  additional  1,000-KW.  motor-converter  to 
transform  the  three-phase6,000-volt  supply  for  lighting  and  traction 
purposes,  in  place  of  the  two  sets  which  are  going  to  Rubislaw  and 
Broadford  works  ;  it  was  stated  that  a  saving  of  £430  per  annum 
would  be  effected.  The  Committee  has  also  decided  to  augment 
the  present  water  supply  by  obtaining  a  supply  from  the  Dee. 

Amershani. — Workhouse  Lighting. — The   B.  of  G. 

has  asked  the  Chesham  E.L.  Co.  to  submit  an  estimate  for  the  in- 
stallation of  E.L.  at  the  workhouse. 

Argentina. — An  application  has  been  made  to  the  La 
Rioja  Government  for  a  concession  for  electric  light  and  power  in 
La  Rioja. 

The  Ministry  of  the  Interior  has  been  authorised  to  expend 
$10,000  m/n.  on  the  purchase  of  electric  lighting  and  heating 
material  for  its  new  offices. — Review  of  the  Riser  Plate. 

Australia. — The  Brunswick  (Vic.)  Council  has  decided 

to  borrow  £7,000  for  electric  lighting  purpoees.—  'lender*. 

Ballacliulish.—  Electricity  "Works  Fir k.— According 
to  the  Glasgow  Daily  Herald  the  electricity  works  and  gas  engine 
house  of  the  Ballacliulish  State  Quarries  were  completely  des- 
troyed by  fire  on  the  morning  of  February  13th.  Incendiarism  is 
suspected. 

Ballater.— E.L.  Schhme. — Owing  to  the  opposition  of 

the  Dee  Fishery  Board  to  the  water  power  scheme  the  promoters 
have  now  decided  to  install  a  suction  gas  plant. 

Barnes.— Cottage  Lighting.— The  D.C.  has  decided 

to  charge  2d.  per  3"-watt  lamp  per  week  for  E.L.  in  the  cottages 
being  erected  in  the  Malthouse  area,  including  th.-  supply  of  lamps 
in  the  first  instance,  all  other  lamps  being  found  by  .he  tenants. 
The  wiring  and  fitting  is  to  be  carried  out  by  the  electricity  depart- 
ment. 

Birmingham.— A  new  electric  power  plant  has  recently 
teen  installed  at  the  worfcs  of  the  Austin  Motor  Co..  Ltd..  at  North- 
field,  by  the  Anderston  Foundry  Co  ,  of  Glasgow.  It  consists  of 
two  vertical  four-cylinder  gas  engines  of  200  B  P.  each,  coupled 
direct  to  175-KW.  alternators  by  the  Allmanna  Svenska  Electric 
Co..  of  Stockholm.  The  current  generated  is  distributed  to  16 
20-h.p.  motors  located  in  various  machine  sections  of  the  works, 
and  also  for  lighting  purposes. 
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Basingstoke. — Load      sanction. — The    L.G.B.    has 

sanctioned  loans  for  the  B.L.  scheme,  and  tenders  are  to  be  invited 
for  building 

Kitterne.  —  E  L.    Scheme.—  A    parish    meeting    has 

led  atrainst  the  proposal  of  the  Council  to  adopt  the  Lighting 
Act  -with  a  view  to  entering  into  an  agreement  with  Southampton 
for  public  electric  light— and  a  poll  of  the  electors  is  to  betaken 
on  the  subject. 

Blaokrock.— The  petition  which  the  U.D.C.  has  lodged 
against  the  Alliance  and  Dublin  Gas  Consumers'  Electric  Supply 
Hill  states  that  the  Council  has  itself  an  E.L.  scheme  under  con- 
sideration in  conjunction  with  neighbouring  local  authorities,  and 
submits  that  the  powers  sought  by  the  Bill  are  in  breach  of  an 
agreement:  made  between  the  Counoil  and  the  company  in  July, 
1913.    The  petition  also  objects  to  overhead  wires. 

Bo'ness.— The  T.C.  has  decided  to  defer  consideration 
of  the  taking  over  of  the  electricity  works  from  the  National 
Electric  Construction  Co.  until  the  next  break  in  the  agreement, 
four  years  hence. 

Canada.  —  Hydro- Electric   Breakdown. — According 

to  the  Electrical  World,  the  electric  service  of  the  Power  Com- 
mission, extending  from  Niagara  Falls  to  Toronto  in  the  North, 
and  to  London  and  St.  Thomas  in  the  West,  about  420  miles  of  h.t. 
and  20,000  miles  of  l.t.  lines,  was  interrupted  for  8  hours  on 
January  .ilst,  by  a  local  hurricane,  which  snapped  two  of  the  ice- 
covered  wires,  which,  falling  across  others,  short-circuited  the  line. 
The  delay  was  due  to  trouble  in  looating  the  break.  Severe  incon- 
venience was  cause!  in  Toronto,  where  the  streets  are  exclusively 
lighted  from  the  Hydro- Electric  system  ;  the  civic  tramways  were 
also  shut  down,  and  other  towns  were  more  or  less  similarly 
affected.  It  is  understood  that  a  second  line,  to  contain  two 
circuits,  has  been  surveyed  between  Dundas  and  Niagara  Falls,  and 
this  will  be  of  extra  heavy  construction,  employing  an  aluminium 
conductor  reinforced  by  steel. 

Over  150  representatives  of  towns  using  the  Hydro-  Electric  service 
have  petitioned  the  Commission  to  develop  a  durable  standard  elec- 
tric range  of  moderate  cost,  and  to  manufacture  this  for  the  various 
municipalities,  who  believe  there  is  a  great  opening  for  such  a 
stove,  especially  among  the  farmers. 

Carlisle.— The  T.C.  has  decided  to  supply  E.L.  to 
Scotby,  which  is  from  2  to  S  miles  from  the  centre  of  the  city  ;  the 
proposal  was  opposed  by  the  Gas  Committee. 

Continental  Notes.— Turkey.— La  Society  Anonyme 

d'Electricitc  Ganz,  of  Budapest,  is  installing  a  modern  central 
station  in  Constantinople  for  lighting  and  power  service.  Hitherto, 
according  to  the  Electrical  World,  only  a  few  private  plants  in 
hotels,  offices,  4w.,  have  been  in  use. 

Feahob— We  hear  that  the  Paris,  Lyons  and  Mediterranean 
Railway  Co.  is  carrying  out  some  tests  of  a  number  of  different 
train  electric  lighting  systems,  including  several  of  British 
design. 

Crook.— Proposed  E.L.— The  U.D.C.  has  decided  to 

consider  the  question  of  an  E.L.  scheme  for  the  town. 

Croydon.— The  price  of  electricity  supplied  to  the  tram- 
ways department  for  traction  purposes  is  to  be  fixed  at  |d.  per  unit 
for  all  beyond  two  million  units  per  year.  Electric  light  is  to  be 
installed  in  the  depots  of  the  highways  department  in  lieu  of  gas, 
at  an  estimated  cost  of  £240.  Jt  is  estimated  that  the  current 
will  cost  £8  17s.  6d.  a  year,  as  against  £16  14s.  for  gas.  The 
General  Purposes  Committee  is  considering  a  new  system  of  fire 
alarms. 

Curragli  Camp.— The  War  Office  has  undertaken  to 
supply  E.L.  to  the  Camp,  where  extensive  developments  in  business 
premises  are  taking  place. 

Bondee.— New    Plant.— The    Electricity    Committee 

requires  additional  converting  plant,  boilers,  and  coal-handling 
plant  for  the  Carolina  Port  generating  station,  and  at  a  meeting 
the  Convener  suggested  that  the  engineer  and  himself  be 
empowered  to  negotiate  privately  for  the  necessary  plant.  The 
engineer  expressed  the  opinion  that,  owing  to  the  combination  of 
the  manufacturers  of  electrical  generating  plant,  this  would  be  the 
cheapest  course.  A  member  remarked  that  they  had  the  same 
trouble  in  connection  with  the  cables  some  years  ago,  and  on  that 
occasion  they  went  to  the  Continent  and  got  them  cheaper.  The 
Convener's  suggestion  was  agreed  to. 

Ellon  ( Iberdeenshire).— E.L.  Scheme.— The  T.C.  is 

practically   assured  of  the  requisite  support  for  the  E.L.  scheme 
and  is  now  looking  out  for  a  site  for  a  generating  station. 

Failswnrth.— Street     Lighting.  —  Sixteen     electric 
Jampi  are   to  be  installed    in  Oldham  Road   by  the  Manchester 
ration  at  an  annual  rental  of  £3  16s.  per  lamp. 

Farnliani.— The  Slough  and  District  E.S.  Co.  is  arrang- 
ing to  supply  electricity  to  Farnham  in  the  autumn  of  the  present 
year. 

Mint.— Proposed  E.L.— -Mr.  A.  J.  Leigh,  of  North- 
men, is  to  make  an  inspection  of  the  town,  and  report  on  the 
question  of  B  L    there. 


Glasgow.  —  H [ring-out   Proposals. — The  Electricity 

Committe  has  appointed  a  sub-committee  to  report  on  the  advisa- 
bility of  the  electrioity  department  hiring  out  cooking,  heating  and 
other  appliances. 

Glass    Houghton.— Proposed    E.L.— The    P.O.    has 

decided  to  communicate  with  the  manager  of  the  West  Riding 
Tramways  Co.,  with  a  view  to  the  preparation  of  a  scheme  for 
the  E.L.  of  the  district. 

Gravesend. —  Loan    Sanction,    New    Plant,    &c. — 

The  T.C.  has  received  sanction  from  the  L.G.B.  to  a  loan  of  £800 
for  services. 

The  Council  has  decided  to  invite  tenders  for  additional  plant 
for  the  electricity  works. 

Givat    Yarmouth.— Loam   Sanction. — The  T.C.  has 

received  the  sanction  of  the  L.G.B.  to  a  loan  of  £7,639  for  eleo- 
tricity  purposes. 

Halifax. — New  Plant  INAUGURATED. — At  the  starting- 
up  of  the  new  3,500-k\v.  turbo-alternator,  which  has  been  installed 
at  a  cost  of  £11,310,  Mr.  A.  Fawcett  said  that  before  very  long 
they  would  have  to  look  out  for  a  site  for  the  erection  of  new 
electricity  works,  using  the  present  works  as  a  sub-station.  During 
the  past  two  years  the  output  from  the  works  had  increased  by 
two  million  units,  and  if  that  rate  of  progress  was  maintained, 
further  plant  would  be  required. 

Harrogate.  —  Loan     Sanction.  —  The     T.C.     has 

received  the  sanction  of  the  L  G.B.  to  loans,  as  follows  : — Elec- 
tricity works  extensions,  £5,239  ;  h.t.  mains,  £1,000  ;  and  l.t. 
mains  and  transformers,  £1,400. 

Holywell. — Workhouse  Lighting. — The  B.  of  G.  has 

reversed  a  decision  of  a  Committee  that  gas  shall  be  the  illuminant 
for  tue  workhouse  and  new  infirmary,  and  has  decided  to  use 
electricity 

Hudderstield.  —  Annual  Accounts.  —  The    financial 

statement  of  the  Corporation  electricity  undertaking  for  the  year 
ended  December  31st  last,  ehows  that  the  income  was  £49,886, 
compared  with  £45,078  for  the  previous  year.  The  expenditure 
amounted  to  £31,671,«and  the  surplus  to  £18,216,  compared  with 
£28,511  and  £16,567  respectively  for  1912.  Interest  absorbed 
£7,245,  redemption  of  debt  £5,640,  and  the  amount  repaid  to  the 
Public  Works  Board  was  £1,696  :  £1,585  has  been  transferred  to 
the  depreciation  and  contingencies  account,  which  stands  at 
£8,213,  and  £2,050  to  the  relief  of  rates. 

Ipswich. — L.G.B.    Inquiry. — An   application    by   the 

T.C.  to  borrow  £37,500  for  electricity  purposes  was  inquired  into 
by  Mr.  H.  R.  Hooper  last  week.  The  loan  was  required  for  the 
following  purposes  : — Mains,  £21,000  ;  services,  £3,000;  motors, 
£4,000;  works  already  carried  out,  £1,700;  plant,  £6,150;  sub- 
stations, £1,200.  There  was  no  opposition,  but  the  Inspector  ques- 
tioned the  wisdom  of  the  expenditure  on  motors. 

Proposed  Loan. — The  T.C.  has  decided  to  apply  to  the  L.G.B. 
for  sanction  to  borrow  £4,000  for  the  purpose  of  erecting  a  sub- 
station to  supply  current  to  a  district  which  will  include  the 
Orwell  Works  of  Messrs.  Ransomes,  Sims  <k:  Jefferies,  who  have 
»greed  to  take  100  h.p.  for  seven  years.  It  is  proposed  to 
i  istall  two  250-kw.  converters  and  switchgear. 

Keilh. — Proposed  E.L. —The  T.C.  has  instructed  the 

Lighting  Committee  to  report  upon  the  question  of  introducing 
an  E.L.  system  into  the  town. 

Kingstown    (Co.    Dublin).  —  Prov.    Order. —  The 

U.D.C.  has  resolved  to  apply  to  the  B.  of  T.  for  the  renewal  of  the 
prov.  order  granted  to  the  Council  in  1896,  which  was  revoked 
in  1904  or,  alternatively,  to  grant  a  prov.  order  to  enable  the 
Council  to  supply  electricity  within  its  area. 

It  was  also  decided  to  appoint  a  Committee,  with  powers  to  act, 
to  consult  with  the  law  agent  in  reference  to  the  E.L.  Bills  at 
present  before  Parliament. 

Largs.  —  Proposed    E.L.    Scheme.  —  The    T.C.   has 

decided  to  obtain  a  report  from  an  engineer  on  the  cost  of  a 
power  station,  a  lighting  scheme  for  the  promenades,  and  the 
price  at  which  electricity  might  be  supplied  to  consumers. 

Leigh. — A  proposal  is  being  made  that  the  gas  and 
electricity  departments  of  the  Corporation  should  take  a  joint  show- 
room to  exhibit  gas  and  electrical  appliances. 

Liverpool, — The  Corporation  is  now  sterilising  by  elec- 
tricity the  whole  of  the  milk  for  infants  supplied  to  the  public 
from  the  various  Corporation  milk  depots  in  the  city. 

London. — The  Fulham  and  Shoreditch  B.Cs.  have  de- 
cided to  oppose  the  London  Electrn:  Supply  Bill,  1914. 

Preston.  —  Street    Lighting. — The    authorities    are 

reported  to  have  made  up  their  minds  as  to  the  superiority  of  gas, 
as  compared  with  electricity,  for  street  lighting.  A  few  years  ago  a 
trial  was  given  to  electric  light  in  Deepdale  Road,  and  last  winter 
Stanley  Street  was  on  alternate  nights  illuminated  by  high-pressure 
gas  and  electricity.  Arrangements  are  now  in  progress  to  again 
test  the  high-pressure  gas  system. 
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nanchfster,— On    Saturday    d     aew    electrical    itreel 

lighting     scheme    »»        iiiaiii'iumI.-.i,  l|l;,t     :,,!,i|,t,,|       ,, 

Portland    Ktreel       In     Ntretford     Road     I.',    ll  luiipcic     llimi 
p    have  l«  in    I'll    I,  ii    iiiul    Hi,   r   will    lai   mil<  matically  li 
inn!   extin 

Adopted  hi  Oxford  Itond  and   IVt<  r  Street,  exti  nil 
gate  to  Fallow  field  Station.     Altogether,  there  will  be  I  I  milei  of 
important  thorough  fan     lighted  in  thin  manner  rh  the  out<x  d 
the   test   made   Borne   time   ago   between    the    merits  of   gi 
eleol  rioity. 

Plymouth.— Public  Lightino. — The  B.C.  bai  In- 
structed the  Eleotrioity  Committee  to  pre]  are  alternative  i  stJmatea 
for  the  lighting  of  the  Kuibankment  l>y  gas  and  eleotrioity, 

Reading;. — TheiT.O.  has  decided  to  object  to  the  appli 

ktion  of  tin i  Rei  ding  E.S.  Co.  for  a  prov.  ordei  to  apply  eleetri- 
,i(\    in    bulk   to  the   Yoik  Town  and   BJackwati  in  the 

nnd  that  the  Council's  powers  to  purchase  the  E.S.  Co,  ■  under- 
taking would  be  prejudiced. 

Rhyl.  — L.G.B.  Inquiry.  —  Mr.  T.  0.    Ekin   h< 

inquiry  on   the   10th  inst.   into  the  application  of  the    I    l>' 
permission    to    borrow  £3,900   for   extensions    at    the    electricity 
works.     The  loan  has,  we  understand,  been  sanctioned. 

Romford. — The    County   of    London   E.S.  Co.  having 

undertaken  not  to  seek  in  its  Bill  to  interfere  with  the  powers  of 
1  be  Council  in  regard  to  that  portion  of  the  undertaking  autho- 
rised under  the  Romford  and  District  E.L.  Order,  1913,  and 
situated  in  the  area  of  the  R.D.C.,  the  Council  has  decided  not  to 
oppose  the  Bill. 

Sandwich. — The  T.C.  has  decided  to  oppose  the  Gas 
and  Electricity  Bill  of  the  Deal  and  Walmer  Gas  Co. 

Sligo. — Asylum  Installation. — The  Sligo  and  Leitrim 
Asylum  Committee  has  approved  of  i'.s  engineer's  report  recom- 
mending that  the  institution  be  lighted  by  electricity,  that  a  new 
power  house  be  erected,  and  that  two  20-B.H.P.  gas  engines  with 
direct-coupled  dynamos,  as  well  as  suitable  suction;  gas  plant  in 
duplicate,  be  installed. 

Soot  li  port.—  Cottage  Lighting. — Last  week  the  T.C. 

adopted  a  revised  scale  of  charges  for  electricity,  including  special 
tirms  for  cottage  property  ;  the  Corporation,  through  contractors, 
is  to  install  lights  at  7s.  6d.  each  with  a  minimum  of  three,  the 
charge  to  be  1  Jd.  per  lamp  per  week  if  paid  monthly  in  advance, 
and  2d.,  if  paid  weekly  in  advance. 

Stirling. — Proposed  E.L.  Transfer. — The  T.C.  has 

deciced  that  the  offer  of  £32,000,  made  by  Mr.  George  Balfour, 
for  its  electricity  undertaking,  would  not  compensate  it  for  the 
"  ultimate  disadvantages  consequent  upon  the  transference  of  the 
undertaking  from  public  to  private  control." 

.Swansea. — Kate  Relief. — During  the  past  two  years 
the  Corporation  electricity  department  has  contributed  £2,200  to 
the  relief  of  rates,  and  at  last  wetk's  meeting  of  the  Finance  Com- 
mittee the  amount  that  could  be  allocated  out  of  the  current  year's 
profits  was  discussed.  The  vice-chairman  of  the  E.L.  Committee 
opposed  any  allocation,  and  pointed  out  that  the  Committee  was 
faced  with  a  further  outlay  of  £40,000  for  extensions,  which  would 
be  unremunerative  for  seme  time.  They  had  increased  working 
costs,  the  assessments  had  gone  up,  and  the  price  of  current  had 
been  reduced.  The  Swansea  undertaking  had  only  £8,000  in  the 
reserve  fund.  The  borough  treasurer  said  some  of  the  additional  out- 
lay would  be  at  once  remunerative,  although  at  the  same  time  he 
would  not  advise  the  Committee  to  transfer  so  much  as  in  past  years. 
He  could  not  agree  that  placing  10  per  cent,  to  reserve  meant  that 
it  must  be  placed  all  at  once,  and  if  they  reached  10  per  cent,  in  25 
years,  it  would  be  doing  more  than  a  great  many  electrical 
concerns  had  done.  It  was  decided  to  recommend  the  Council  to 
allocate  £700  towards  the  relief  of  the  rates. 

Swindon. — School  Lighting. — The  Education  Com- 
mittee is  to  consider  the  E.L.  of  the  schools  in  the  borough  at 
present  lighted  by  gas. 

Swin. on    and    Pendlebury. — A    proposal  has  been 

made  for  utilising  the  steam  generated  at  the  Pendlebury  refuse 
destructor  in  connection  with  the  electric  lighting  of  the  adjacent 
main  roads. 

Taunton. — Street  Lighting. — A  new  system  of  street 

lighting,  which  has  proved  very  satisfactory,  has  just  been  com- 
pleted. The  lights  are  centrally-suspended,  and  tungsten  lamps- 
have  been  adopted,  the  arc  lamps  having  been  replaced  by  groups 
of  five  Osram  lamps. 

Trimdon. — The  P.O.  has  decided  to  carry  out  a  scheme 
of  public  E.L.  at  Trimdon  Grange  and  Trimdon  Colliery  villages  by 
means  of  overhead  cables. 

Truro. — E.L.  Scheme. — At  a  meeting  of  the  T.C.  last 

week,  the  E.L.  Committee  reported  that  a  letter  had  been  received 
from  the  Cornwall  Electric  Power  Co.,  setting  out  terms  upon 
which  it  would  be  prepared  to  supply  electricity  in  bulk  to  the 
town.  Mr.  L.  A.  Hurds,  the  manager  of  the  company,  and  Dr. 
J.  Purves  attended  the  meeting.  Mr.  Hurds  undertook  to  ascer- 
tain whether  the  company  would  be  prepared  to  enter  into  a  con- 
tract for  42  years  instead  of  21  years,  with  an  option  for  the 
Council  to  determine  the  same  at  the  expiration  of  the  fifteenth 
or  any  subsequent   seven  years,  to  reduce  the  charge  per  kw.,  to 
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Warrington.— L.G.B.  [nquiby. — An  inquiry  n 

on  the  [8th  in.-t.  into  the  application  of  the  Corporal 

I  I  t,6j5  I   tot  i  I ■  ti  i, -ions  of  the  electricity  works  aDd  plant. 

Watford.— Phov.  Obdib. — The  R.D.<  dednot 

to  oppose  the  Colne  Valley  E.8,  Co.'i  application  for  a  prov.  order 
for  electric  light. 

The  U.D.C.  has  requested  the  local  Memberlof  Parliament  to 
support  the  Bill  of  the  I.M.E.A. 

West  Hartlepool.— Proposed  Loan.— The  T.O.  ii  to 

apply  to 'the  L.G.B.  for  sanction  to  borrow  £2,000  to  cover  th>- 
expenditure  on  the  "waste  heat"  scheme  in  excess  of  the  loan 
sanctioned,  and  £2,1500  for  additional  cables. 

The  sub-committee  in  charge  of  the  Bcheme  has  been  in 
to  report  on  the  contract  with    Richardsons,  W'estgarth  ft  Co.  for 
the  supply  of  plant  to  the  ne\v  power  station. 

West     iorks. —  E.L.    Proposals. — The    Hudderafield 

and  Brighouse  T.Cs.,  and  the  Ilorbury,  Todmorden,  Southowram 
and  Holmfirth  Councils,  have  decided  to  oppose  the  Yorkshire 
Electric  Power  Co.'s  Bill,  while  the  Otley,  Lepton  and  Drighlington 
U.D.Cs.,  and  the  Barkisland  R.D.C.,  have  decided  to  support  it. 

Weymouth. — The  T.C.  has  decided  to  request  the  local 
Member  of  Parliament  to  support  the  Bill  of  the  Municipal  Elec- 
trical Association. 

Whitworth    (near   Rochdale).—  E.  L.  SqaoratE.— An 

electricity  scheme,  estimated  to  cost  from  £11,000  to  £12,000,  is 
contemplated. 

Willington    (Co.    Durham). — E.L.    Scheme.-*— The 

U.D.C.  has  been  informed  by  the  contractors  for  public  lighting 
by  gas  at  Oakenshaw,  that  they  are  considering  a  scheme  for  sup 
plying  that  part  of  the  district  with  electricity  in  the  near  future. 

Windsor.— Sewage  Pumping. — The  past  year's  experi- 
ment of  using  electricity  for  pumping  at  the  sewage  works  has 
proved  so  satisfactory  and  economical  that  the  T.C.  proposes  to 
purchase  the  plant  from  the  Windsor  Electrical  Installation  Co., 
which  is  to  be  asked  at  what  price  it  will  supply  current  in  the 
event  of  the  plant  being  bought  by  the  Corporation. 

Yeovil. — Prov.  Order. — The  T.C.  has  consented  to 
the  prov.  order  for  the  supply  of  electricity  to  the  town  which 
Messrs.  Petters,  Ltd.,  are  applying  for. 


TRAMWAY  and  RAILWAY  NOTES. 


Bolton. — The  Tramways  Committee  has  approved  of  an 
estimate  and  design  for  the  fitting  up  of  an  electric  luggage  car. 
and  has  given  instructions  for  the  work  to  be  carried  out. 

Brighton   Railway  Electrification. — The  report  of 

the  company  for  1913  states  that  the  major  portion  of  the  expendi- 
ture of  £99,418  was  incurred  in  the  electrification  of  its  suburban 
system.  Good  progress  is  being  made  with  the  first  section  put  in 
hand,  from  Balham  to  Wellington,  via  West  Croydon.  A  contract 
for  the  additional  rolling  stock  has  been  made,  and  deliveries  wfl] 
commence  during  this  year. 

Cardiff. — The  proposed  tramway  extension  to  Llandaff 
Field  Gates  has  been  deferred.     The  engineer   has  been  asked  to 
report  on  the  cost  of  extending  the  system  to   G»ba!' 
mated  expenditure  for  the  coming  year  is  £151,148,  and  theincome 
£163,555. 

Continental  \'0tes. — Germany.— Since  the  beginning 

of  1912  43  battery-driven  coaches  have  been  put   in 
Prussian-Hessian  State  Railways.  20  being  able  to  run  a  distance  of 
80  miles  and  '-':',  1 12  miles  on  one  charge. 

Electric  Cabs.— Out  of  2,437  taxi-cabs  in  use  in  Berlin,  4  7.">  are 
of  the  electric  type.  In  Hamburg  the  electric  cabs  outnumber  the 
petrol  variety,  the  figures  being  184  and  188  respectively,  while  in 
Bremen  they  number  1  I  and  one  respectively. 


312 


CHE    ELECTRICAL    REVIEW.  [Vol. :..  No.  1,8*1,  February  29,  1914. 


Licences  are  being  obtained  in  Berlin  for  a  large  fleet  of  accumu- 
late '  and  the  movement  is  regarded  favourably  by  the 
authoritii  B,  An  independent  company  baa  been  formed  for  this 
purpose.  The  Underground  Railway  Co.  controls  the  existing 
the  former  are  few,  and  much  inferior  to 
the  London  vehicles. 

Iih.i.ii  m.  A  tramcar  collided  with  a  wagon  in  Brussels  on 
Monday  the  conductor  was  killed,  and  10  passengers  were 
injured. 

SPAIH. —  Application  has  been  made  for  a  concession  for  the 
notion  of  electric  tramways  in  the  Seville  district. 

Swi  i  z\  i;i..\m)-I  1'ai.y. — According   to  the  Electrical    World,  an 

rio  'bos  service  has  been   established   across   the  Alps  between 

Airolo,    Bwitzarland,    and    llriohen,    Italy;    the    route  is   via   the 

Nufenen    Pass,   and  the  trip  takes   1,'    hours,  22  passengers  being 

carried. 

Dundee.      Proposed    Tramway     Extensions. —  The 

tramway  manager  has  under  consideration  several  schemes  of 
tramway    extension,  involving   an    expenditure   of   approximately 

Ealing. — The  T.C.  lias  decided  to  oppose  the  London 
'  oited  Tramways  BUI. 

HnddersfieW.— Tramway  Extensions. — The  Tram- 
ways Committee  has  decided  to  double  the  track  on  the  Outlone, 
Fartown,  Longwood  and  Leeds  Road  s-ections,  and  then  to  carry 
out  the  Greetland  and  Marsden  extensions.  The  Electricity  Com- 
mittee has  been  asked  to  supply  the  electricity  required  between 
the  present  terminus  at  Slaithwaite  and  the  proposed  terminus  at 
Marsden,  and  all  further  extensions  are  to  be  dealt  .with  in  the 
same  way. 

The  Newmill  U  1)  C.  has  asked  the  Corporation  to  extend  the 
tramways  and  electricity  supply  to  the  district  ;  the  matter  has 
been  referred  to  the  Electricity  Committee. 

Lanarkshire. — New  Tramway  Oi>ened. — The  exten- 
sion of  the  Lanarkshire  tramways  f  rem  Uddirigston  Cross  to  Bells- 
hill  Cross  was  opened  last  week,  following  an  inspection  by  Major 
Pringle. 

London. — An  accident,  in  which  a  driver  was  killed  and 

several  passengers  were  injured,  occurred  at  Harringay  on  Tuesday 
evening.  A  car  going  down  Manor  House  Hill  apparf  ntly  got  out 
of  control,  and  dashed  into  the  one  in  front,  both  cars  being 
severely  damaged. 

Ki.kc  i  bic  Dcst  Cart. — The  St.  Marylebone  B.C.  has  purchased 
a  5-ton  F.R.A.M.  electric  vehicle  for  refuse  collection  ;  according 
to  the  Financier,  the  Southampton  and  Edinburgh  T.C.'s  are 
awaiting  demonstrations  of  this  vehicle  before  following  suit. 

Xewcastle-on-Tyne. —  Estimates     foe     1915. — The 

estimates  for  the  Corporation  tramway  undertaking  for  the  year 
ending  March,  1916,  show  an  income  of  £255,150,  as  compared 
with  £233,645  receipts  for  the  current  year.  The  expenditure  is 
estimated  at  £114,900,  as  against  £133,600  for  the  past  year.  The 
estimated  gross  profit  is  £1 10,250,  against  £100,145,  and  the  net 
profit  £32  800.  It  is  estimated  that  £34,256  will  be  spent  out  of 
the  reserve  and  renewals  fund,  including  alterations  to  cars,  £6,000  ; 
new  pipe  line,  valves,  &c,  at  pumping  station,  £2,500  ;  removing 
and  renewing  centre  poles,  £3,200 ;  water  softener,  £400  ; 
additional  turbine,  £9,200 ;  additional  rotary  converter,  &c, 
£2,550.  The  expenditure  on  renewals  will,  therefore,  exceed  the 
net  profits  by  about  £2,000. 

At  a  meeting  of  the  City  Council  on  the  4th  inst.,  a  report  of  the 
Finance  Committee  relative  to  the  North-Eastern  Railway  Co.'s 
Bill,  which  proposes  to  run  trolley  vehicles  across  the  high  level 
bridge,  was  presented.  The  recommendation  of  the  committee 
that  the  proposals  be  opposed,  as  likely  to  operate  against  the 
Council  if  it  should  ever  desire  to  obtain  control  of  the  passenger 
traffic  of  the  bridge,  was  carried.  The  proposal  to  promote  a  Bill 
in  connection  with  the  extension  of  the  tramways  to  Longbenton 
;ind  Weetslade  was  confirmed.  Aid.  Rodgers  stating  that  the  Council 
had  come  to  an  agreement  with  the  Northumberland  C.C.,  whose 
opposition  had  been  overcome. 

Ply  mouth. — The  B.  of  T.  has  informed  the  Tramways 
Committee  that,  owing  to  the  steep  gradients  and  sharp  curves  on 
the  system,  it  could  not  sanction  the  proposed  introduction  of 
double-deck  cars. 

The  Municipal  Tramways  Association  having  informed  the 
Council  that  it  proposes  to  hold  a  meeting  of  the  managers' 
section  at  Plymouth  in  the  early  summer,  a  sub-Committee  has 
been  appointed  to  make  arrangements. 

An  estimate  has  been  submitted  showing  that  the  proposed 
tramway  extension  to  Lairn  would  cost,  with  single  track,  £6,000, 
and  with  double  track,  £8,300. 

The  estimates  for  next  year  show  an  anticipated  income  of 
£40,000,  compared  with  £38,000  for  the  past  year,  and  an  expen- 
diture of  £38,631,  compared  with  £86,636. 

Poole.— ItAiLi.KSH  TRACTION; — The  T.C.  has  decided 
to  withdraw  its  opposition  to  the  Poole,  Sandbanks  and  Westbourne 
Railless  Traction  Bill. 

Prestwicb. — The  15.  of  T.  has  sanctioned  the  doubling 
of  a  section  of  the  tramway  track  in  Bury  Old  Road. 


Rochdale.— A   tramcar  proceeding  down  John  Streea 

which  has  a  gradient  of  1  in  13,  got  out  of  control  last  Saturday, 
and  dashed  Into  a  shop  front.  The  car  was  wrecked  and  18 
persons  were  injured. 

South  Shields.— The  T.C.  has  decided  to  double  the 

tramway  track  in  Frederick  Street,  the  work  to  be  carried  out  by 
the  T.C.  It  also  decided  to  obtain  three  motor-'buses  to  run  in 
connection  with  the  tramway  system.  The  Corporation  is  asking 
the  promoters  of  the  Tyne  tube  railway  to  insert  a  clause  ensuring 
that  energy  shall  be  purchased  from  either  North  or  South  Shields 
Corporation. 

Stirling. — PROPOSED  Tramways. — At  their  last  meet- 
ing the  T.C.  discussed  a  report  on  the  electrical  and  tramway 
Bchemes.  It  was  estimated  that  a  complete  system  of  broad-gauge 
tramway  could  be  constructed  at  a  total  cost  of  £74,000,  with  a 
reasonable  certainty  of  success.  It  was  agreed  to  have  the  report 
further  supplemented  for  future  consideration. 

Swinton  and  Pendlebury. — In  response  to  a  requeJ 

of  the  Farnworth  and  Kearsley  D.C.  and  the  Clifton  P.C.,  the  Tram- 
ways and  Electricity  Committee  has  decided,  subject  to  a  satis- 
factory service  of  Salford  tramcars  being  maintained  along  Station 
Road,  to  offer  no  objection  to  a  tramway  to  link  up  the  Salford 
Corporation's  and  South  Lancashire  Co.'s  systems  at  Newtown, 
This  will  provide  another  through  tramway  route  between  Man- 
chester and  Liverpool. 

Tilbury     Railway    Electrification. — The     Midland 

Railway  authorities  have  decided  to  ask  Parliament  to  extend  the 
period  from  1914  to  1916,  for  depositing  a  scheme  for  electrifying 
the  Fenchurch  Street — Sjuthend  route. 

Twickenham. — The  D.C.  is  to  enter  into  a  joint  under- 
taking with  the  local  authorities  of  Heston  and  Isleworth, 
Hampton,  Hampton  Wick  and  Teddington  not  to  conclude  any 
agreement  with  the  London  United  Tramways  relative  to  Claute  5 
of  the  L.U.T.  Bill,  1914,  to  which  the  marginal  note  is  "agree- 
ments as  to  purchase  of  tramways  by  local  authority,"  without 
first  consulting  and  conferring  with  each  other. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — Although  only  a  couple  of  years  have 
elapsed  since  the  chief  electrical  engineer  of  the  Postal  depart- 
ment (Mr.  J.  Hesketh)  made  a  tour  abroad  to  acquaint  himself 
with  the  latest  developments  in  telegraphy  and  telephony,  two 
more  officials  are  being  dispatched  on  a  similar  mission.  They  are 
Mr.  G.  H.  Morgan,  manager  of  the  telephone  exchange  in  Mel- 
bourne, and  Mr.  S.  L.  Monaghan,  assistant  manager  of  the  Sydney 
exchange.  They  will  vii-it  Great  Britain,  the  Continent  and  the 
United  States,  and  are  expected  to  be  absent  from  the  Common- 
wealth about  six  months. — The  Age. 

Ecuador. — The  cable  office  and  the  British  Consulate 
were  burned  during  the  recent  fighting  at  Esmeraldas. 

Fire  at  a  A\  ireless  Station.— On  Sunday  a  fire  broke 

out  in  the  power  station  of  the  Post  Office  wireless  station  at  St. 
Just  (Cornwall)  and  did  considerable  damage  before  it  was  subdued 
by  the  staff.  The  roof  fell  in,  and  the  apparatus  was  put  out  of 
operation  through  the  fire.    The  station  is  a  new  one. 

Long-distance  Wireless  Transmission. — On  Thurs- 
day last  week  the  new  wireless  station  at  Sayville,  Long  Island, 
U.S.A.,  was  in  communication  with  Nauen,  near  Berlin,  a  distance 
of  over  4,000  miles.  The  system  used  was  that  of  the  Tele- 
funken  Co. 

New    Wireless     Receiver. — Our    correspondent    in 

Sweden  writes  that  a  Belgian  operator,  named  Briicq,  has  carried 
out  successful  experiments  at  Fredrikstad,  with  a  simple  receiving 
apparatus  of  his  own  invention,  which  is  fixed  at  the  top  of  a  flag- 
staff, and  connected  with  a  telephone.  With  this  apparatus  Mr. 
Briicq  has  succeeded  in  receiving  signals  from  the  Eiffel  Tower, 
Berlin,  and  Rundemanden— the  station  on  the  west  coast  of 
Norway,  near  Bergen.  Between  the  last-named  station  and 
Fredrikstad  there  is  a  range  of  mountains  having  altitudes  up  to 
2,500  m. 

The    Imperial    Wireless    Contract.— On   Tuesday 

Lord  Murray  made  a  statement  in  the  House  of  Lords  regarding 
the  purchases  of  shares  in  the  American  Marconi  Co  ,  for  which  he 
was  responsible.  He  said  that  the  facts  were  known,  and  there  was 
nothing  new  to  be  revealed  ;  he  had  never  been  interested  in  any 
other  wireless  shares.  He  expressed  regret  that  he  had  not  given 
more  consideration  to  the  matter  at  the  time,  but  said  that  it 
was  an  error  of  judgment,  not  of  intention. 

A  motion  by  Lord  Ampthill  that  a  Select  Committee  be 
appointed  to  inquire  into  the  charges  which  had  been  made 
against  Lord  Murray  was  postponed  until  Thursday. 
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Switzerland.— The  Federal   Budget  for  L914  pp 

mi  npendll  ure  (  tor  the  eatabli  ibment  of   new   | 

graph   linei,  Intorarban   and   International  telephone   llnee, 
graph  mill  telephone  cables,  ?><•. 

Wireless    in    a    Lifeboat— The    new     Allan    liner 

M. ,,11,111  )ihm  been  provided  with  »  i 
fquipprdwit.h  an  Installation  of  wirelen  telegraphy,  capable  of 
communicating  over  a  distanoe  of  100  milta,  Oneuieto  which 
the  boat  will  be  put  Is  to  scout  ahead  of  the  liner  In  foggy  went  her, 
and  to  report  by  wireless  telegraphy  the  (Thereabout!  of  It  l 
other  dangerous  bodies.  Two  such  lifeboats  will  be  placed  on 
board  the  Alsatian,  and  two  on  the  I  algal  ,,i  „,  ami  the  Ounaid  liner 
A(j nil, nun  will  have  four   of  them. 

Wireless    Train    Signals. — Experiment*    were    made 

last  year  on  the  line  from  Nuremburg  to  Gnifmberg  with  an 
elect rio  system  of  communication,  devised  by  Chriwtoph  Wirth. 
A  vehiole  of  a  train  oarrieH  receiving  antennas,  and  the  telegraph 
or  telephone  line*  running  alongside  the  railway  nerve  as  Bending 
antenna'.  It  is  possible  so  to  order  the  arrangements  that  the 
working  of  the  telephone  or  telegraph  lino  is  not  disturbed  By 
these  means  a  signal  can  bo  transmitted  to  the  engine  driver,  or 
the  Westinghouse  brake  can  be  set  in  operation. 

Wireless  Telegraphy  in   the  German  Army.— The 

use  of  wireless  telegraphy  in  the  German  army  has  been  making 
steady  progress  in  recent  times.  Stations  are  now  distinguished  as 
permanent,  movable,  and  airship  stations.  The  permanent  stations 
are  established  in  fortresses;  their  range  is  1,000  km.  All 
fortresses  situated  on  the  remotest  frontiers  are  able  to  communi- 
cate with  Nauen  via  Berlin  and  to  receive  news  from  distantly 
located  airships. 

The  movable  or  field  stations  are  controlled  by  the  officials  of 
commandos,  and  are  either  "  heavy  "  or  "  light "  stations. 
The  range  of  the  heavy  stations  is  200  km.,  and  of  the  light  HO  to 
70  km.  Ileavy  stations  are  posted  at  the  larger  headquarters,  with 
army  chief  commandos  and  with  cavalry  divisions. 

Light  stations  are  allotted  to  the  cavalry  divisions  and  appor- 
tioned to  the  reconnoitring  squadrons,  who  have  charge  of  the 
news-gathering  arrangements.  In  this  way  all  news  from  the  officers' 
of  patrols,  which  streams  into  the  reconnoitring  squadron,  is  quickly 
passed  on  through  the  staff  of  the  Cavalry  Division  to  the  heads  of 
the  chief  commandos  and  thence  to  the  commander-in-chief. 

Dirigible  airships  are  equipped  with  airship  stations,  which  can, 
however,  only  transmit  messages.  They  are  not  fitted  with 
receivers.  Their  range  is  about  300  km.  Airships  can  thus  com- 
municate with  fortresses  and  cavalry  divisions. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare. — February  28th.  U.D.C.  Transformer, 
high  and  low-tension  switchgear  and  instruments.  Supply  of 
cables  and  feeder  pillars. 

March  2nd.  U.D.C.  Service  cable  ;  d.c.  and  A.C.  meters  ;  joint 
boxes,  &c.     See  "Official  Notices''  February  13th. 

Aheraman. — March  12th.  Electrical  goods  for  a  year 
for  the  Powell  Duffryn  Steam  Coal  Co.,  Ltd.     Stores  Manager. 

Ardee.— March    2nd.      Public    lighting   by    electricity 

for  three  years,  for  the  Town  Commissioners,  from  September  1st. 
Particulars  from  Mr.  T.  Malone,  Town  Clerk. 

Australia. — Sydney    (New   South   Wales). — March 

18th.     For  the  Postmaster-General.    Seven  automatio  switchboards. 
Schedule  No.  179.    See  "  Official  Notices  "  February  6th. 

Melbourne.— March  5th.  20,000-volt  and  1,500-volt  under- 
ground cables  and  accessories,  for  Agent-General  for  Victoria.  See 
"  Official  Notices  "  February  6th. 

April  7th.  P.M.G.  Accumulator  batteries  (Tudor)  for  radio- 
telegraph stations.  Relays,  non-polarised.  Stores  Schedule  996. 
See  "  Official  Notices  "  to-day. 

April  21st.  P.M.G.  Telephone  switchboards.  Schedule  No.  1,005. 
See  "Official  Notices"  to-day. 

Hobabt.— March  2nd.  For  the  Postmaster-General.  Tele- 
phones, common  battery,  wall  pattern,  and  table  pattern, 
Schedule  T  104.     See  "Official  Notices''  January  16th. 

Pekth. — March  7th.  High-tension  cables,  telephone  cable  and 
accessories  for  the  West  Australian  Government.  See  "  Official 
Notices"  February  13th. 
'  N.S.W. — April  29th.  Electrically-controlled  clocks  for  the  Post 
Office,  Newcastle,  N.S.W.  Specification,  fee,  at  office  of  High 
Commissioner,  72,  Victoria  Street,  S.W. 

Aylesbury.  —  March     7th.       U.D.C.       Contract     2. 

Two   100  kw,  Diesel  oil  engine  d.c.  generating  sets,  with  static 
balancers,  battery  boosters  and  accessories.     See  "  Official  Notices 
February  13th. 

Barnes. — March  9th.  U.D.C.  Distributor  cables.  See 
"  Official  Notices  "  to-day. 


Ilarrnw-iii  I  unn  || 

iinvi-M  plat  •   .i  1 1..  pnmpit  i»/« 

from  Borough 

Bosnia.     Batabliahment  of  ai    electric  light 

Bedford.     March  7th.  Corporation.    Klectricallj-d 
i  ii trn.1  pumping  plan! '  f»ur  ringli 

,  from    Major  Tul.> 

Btreet,  B.W. 

Beriuas.     March  Btb.     131  oda  for  a  ,■ 

the  l'."lwaH  Navigation  <'olln-ry  i  ■/ ,  Ltd      The  >••<  • 

Bel  fsst<— February  28rd.  Oorporatioi 

supply  of  stores   for  Tramways  and    Rleotril  it) 
"  Official  Notioec     January  80th. 

Belgium. —  March  8rd.    The   municipal  an 

Qh(  nt   ure    inviting  tendem  for  a  number  of   tran»form>-r*  nn>!    | 
tricallv  operated  pumps. 

March  17th.      La  SociVt.    National*  iui 

of   ItruHHclii  (  I  I,  Rue  de  la  Science)  ih   inviting  tea 
tract  for  the  overhead  electrical  equipment  of  th>  -in  '.  toed  ■ 
railway  between  Ghent  and  Loochristy. 

Bexley.— February  25th.       U.D.C.       500-KW.  tarbo- 

alternator,  with  exciter,  condensing  plant  and  pipe- work, 
water-tube  boiler  and  superheater,  with  mechanical  stoker.  See 
"Official  Notices  "  February  13th. 

Birkenhead. — February  24th.  Corporation.  Continuous- 
current  electricity  meters  (ordinary  and  pre-payment).  House 
service  fuseboxes.    See  "  Official  Notices  "  February  6th. 

Bolton. —  February  2 3rd.  Corporation.  Twelvemonths' 
supply  of  tramway  stores.     See  "Official  Notices"  February  6th. 

February  26th.  Corporation.  Twelve  months'  supply  of  stores 
for  Electricity  Committee.    See  "  Official  Notices  "  February  13th. 

Burton-upon-Trent. — March  14th.  Corporation.  One 
1,250-KW.  three-phase  turbine-alternator  and  condenser,  pipe-work, 
valves  and  accessories.  Extensions  to  high-tentdon  switchboard. 
See  "  Official  Notices"  February  13th. 

Cape    Colony. — March   Kith.     "Water-power   plant  for 
Municipality  of  Paarl,  Cape  Province  (see  Elkctkical    IU. 
page   183,  January  30th).     Time  extended  to   March  l»;th.     Speci- 
fications can  be  seen  in  London  (C.I.  Department,  Board  of  Trade). 

Copenhagen. — February  21st.  Municipality.  Three 
300-kw.  motor  generators  or  converters  for  sub-stations  ;  also 
switchgear.    See  "Official  Notices"  February  6th. 

Crete. — March  13th.  Tenders  for  the  concession  for 
electric  tramways  and  water  supply.     See  this  column  in  last  issue. 

Bublin. — March  2nd.  Corporation.  One  210-b.h.p. 
three-phase  e.h.t.  motor.     See  "  Official  Notices  "  to-day. 

Edinburgh. — February  28th.  Corporation.  Electric 
lighting  installation  at  the  South  Gray's  Close  and  Fountainbridge 
Wash-houses.     Specifications  from  Engineer's  Office.    Town  Clerk. 

March  Uth.  Corporation.  Maintaining  house  telephone  and 
electric  bell  installations.  Forms  of  tender  from  Superintendent  of 
Works,  City  Road. 

March  9th.  Corporation.  Twelve  months'  supply  of  electrical 
and  insulating  material.  Specification  from  the  Resident  Electrical 
Engineer,  Dewar  Place. 

February  20th.  School  Board.  Electric  lighting  at  Castle  Hill 
School.  Specifications  from  Messrs.  Crawford  k  Cumming,  con- 
sulting engineers,  51,  George  Street. 

Edmonton. —  February  25th.  Electrical  lamps  for  the 
B.  of  G.  Mr.  F.  Shelton,  Clerk,  The  Grange,  White  Hart  Lane, 
Tottenham. 

Eritrea. — April  L">th.  The  Governor  of  the  kalian 
Colony  of  Eritrea,  at  Asmara,  is  inviting  tenders  for  the  electric 
lighting  of  the  towns  of  Asmara  and  Massua. 

Gateshead.  —  February  22nd.  Complete  wiring  of 
cottage  homes,  Shotley  Bridge  (number  of  lights,  about  400>. 
See  this  column  in  last  issue. 

Gillillgham. — March  Gth.  Corporation.  Twelve  months' 
Bupply  of  meterp,  cables  and  other  stores.  See  "  Official  Notices  " 
to-day. 

Gorton  (Manchester).— March  3rd.  Great  Central 
Railway  Co.  Six  months'  supply  of  stores.  See  this  column  in 
last  issue. 

Heston  and  Islewortk.— March  7th.    DJXC.    Twelve 

months'  supply  of  stores,  including  cables,  meter?.  \c.  for  the 
electricity  works.     See  "  Official  Notices  "  to-day. 

Hornsey. — February    24tb.      Corporation.      Electricity 

meters,  cables,  cable  stores,  *  rial  Notices"  .Ian.  30th. 

Ilford. —  February  24th.    Corporation.    Twelve  months" 
supply   of   store*    for    electricity     works.     See   Official    Not 
February  13th. 
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Leeds. — February  21st.     Corporation.     Twelve  months' 

supply  of  coa!  and  other  stores,  including  a  number  of  electrical 
items.       See  "Official  Notices '*  January  23rd. 

London. —  Islington. — February  25th.  Natural  draught 

ing  tower  and  pipework  for  Electric  Lighting  Committee.     See 
■1  Notices"  January  30th. 
February  37th.     Electric*!  fittings  and  sundries  for  a  year  for  the 
Mr.  B   Davey.  Clerk.  St.  John's  Road,  Upper  Ilolloway,  N. 
i  us  Committee.      March  2nd.     Twelve  months' 
>u)iply  of  electrical   sundries;    forms  of  tender    from   the   office 
of  the  Asylums  Committee,  6.  Waterloo  Place,  Pall  Hall,  B.W. 

'    roh  2nd.     Corporation.    Supply  of   arc  lamp 
carbon-.     Bee     official  Notices''  February  fith. 

Shoki  mien.—  March    3rd.      Corporation.      Extra-high-tension 
and  low-tension  switchgear.     See  "Official  Notices"  February  6th. 
II. M.  Office  Ol  WORKS  —February  27tb.      Three  years'  supply 
electric  conduit  and  fittings.     See  "Official  Notices'"  Feb.  13th. 

March  12th.  Bellhangers'  work  to  building  in  the  London  district 
during  three  years.      See  "Official  Notices"  to-day. 

BatteRSEA.-  -March  :ird.  Corporation.  Twelve  months' supply 
of  stores  for  electricity  department.  See  "  Official  Notices"  Feb- 
ruary 13th. 

Macclesfield.— March  11th.  Electrical  goods  for  one 
year  for  the  Cheshire  County  Asylum,  Parkside,  Macclesfield. 
Forms  from  Mr.  W.  Tingay,  Clerk  of  Asylum. 

IMadeira. — March  :51st.  (ieneral  Council  of  Administra- 
tion of  the  District  of  Funchal,  en  the  Island  of  Madeira.  See  this 
column  in  last  issue. 

Newport  (Mon.) — March  "rd.  E.L.  fittings  for  the 
B  '  I      Mr.  A.  IT.  Rees,  Clerk,  Queen's  Hill. 

>ew  Zealand. — March  26th.  The  Dominion  Portland 
Cement  Co.  Ltd.  Hydro-electric  plant,  Wairua  Falls.  See  "Official 
Notices"  February  13th. 

AUCKLAND — April  21st.  The  Harbour  Board.  1 -ton  and  2-ton 
truck  crane«.  Specifications  from  London  agents,  Mesi-rs.  W.  and 
A.  MoArthnr  &  Co.,  1-8,  Silk  Street,  Cripplegate,  London,  E.C. 

IVnncaton. — February  21st.    Corporation.    One  GOO-kw. 

high-pressure,  g<aied,  direct-current  turtc-eenerator.  surface-con- 
densiDg  plant,  pipework,  &c.    See  "  Official  Notices"  February  6th, 

Plymouth.— March  liUh.  Corporation.  Registering 
punches  for  use  on  the  Corporation  tiamways  syt-tem.  Particulars 
from  Town  Clerk. 

Ratastk. — February  28th.  ( 'Destruction  of  an  electric 
lighting  int-tallation.  Particulars  of  the  Ge.nuindeamt,  Ratasek, 
Comitat  Tolna. 

Rfdditch.— February   24th.      Urban  District  Council. 

tons  coal.  Stores  for  the  Electricity  Department.  Main 
traction  switchboard.     See  "Official  Notices"  February  6th. 

Itotherhain. — March  12th.  Corporation.  One2,000-KW. 

high-pressure  turbo-alternator  with  condensing  plant,  switchgear, 
steam  and  exhaust  piping  and  acce^ories  ;  one  1,000-KW.  rotary 
converter,  transformer  and  switchgear  ;  one  20-ton  overhead 
crane.     See  "Official  Notices"  to-day. 

Shipley,— February  21th.  U.D.C.  Steel  girder  tram- 
rails  and  fishplates  for  the  tramway  department. 

Spain.— March  27th.  The  Harbour  Works  authorities 
;it  Gijou-MuBel  are  inviting  tenders  for  U  ur  tlectrically-r perated 
cranes  and  supply  mains  therefor. 

Swindon. — March  7th.  Corporation.  Twelve  months' 
supply  of  BtoreB  for  electricity  and  tramways  departments,  fuse  and 
service  boxes,  fcc,  meters,  oils,  kc.  See  'Official  Notices  "  Feb.  18th. 
February  25th.  T;  ree  years'  supply  of  tramway  tickets 
and  ticket  punches,  Specifications  from  Mr.  T.  Medcalf,  Tramway 
Managt  r 

Tottenham. — Electrical  installation  at  the  central 
library.  Specifications  from  Mr.  \Y.  II.  Prescott,  engineer  to  the 
Council,  Council  Buildings,  The  Green. 

Trimdon   Grange.— February   21st.      Parish  Council. 

llation  of  electric  light  at  Trimdon  Grange  and  Trimdon 
Colliery  villages.  Specifications  from  T.  W.  Wilkinson,  Clerk  to 
the  Council,  1,  Church  View. 

Walthaiostow.— February  2f>th.  Corporation.  Stores 
for  electricity  supply  works  and  tramways.  See  "  Official  Notices" 
February  6th. 

West   Hani.— March    r,t }i.     Guardians.     Six   months' 

■  leotrical   fittings.     Specifications  from   Mr.    T.    Smith, 
to  Goardians,  Board  Room,  Union  Road,  Leytonstone,  N  E. 


Weymouth. — February  21st.  Corporation.  12  months' 
supply  of  coal  for  the  electricity  works.  Specifications  from  Mr. 
,1.  11    Bolam,  Borough  Electrical  Engineer,  Siavordale  Road. 

Wimbledon. —  March     0th.       Corporation.       Twelve 

months' supply  of  Btores  for  electricity  department.     See  "Official 
Notices"  to-day. 

Wohethnmpton. —  February  25th.  -10,000  tons  of 
partly  wathed  fine  and  partly  onwashed  nutty  na<  k  c»al  for  the 
electricity  department.  Specifications  and  foru  s  of  tender 
(£1  Is.)  obtainable  irom  Mr.  S.  T.  Allen,  Borough  Electrical 
Engineer. 

Worle  (Somerset), — March  19th.  Street  lighting  for 
the  Parish  Council.  Mr.  Robert  K.  Clay,  Cleik,  Virginia  Villa, 
Worle. 

Wrexham. — February  28th.  Meters,  carbon-filament 
lamps,  oils,  coal  and  boiler  solution,  for  the  Corporation  electricity 
department.     Borough  Electrical  Engineer,  Willow  Road. 


CLOSED. 
Australia. — N.S.W. — Postmaster-General's  I  department. 

Oilenginear.il  generator  at  Albury  Post  Office,  £190;  switchboard,  A'110  ; 

386"Varta"  accumulator  cells  and  six  Tudor  cells,  £291.— Falktner- 

Boll  Electric  Co. 
250  magneto  bells,  £112.— James  Paton  &  Co. 
2C0  magneto  belle,  £M0.— Western  Eleotrio  Co.  (Aus.),  Ltd. 
Telephone  material.— Lawrence  &  Hanson  Electric  Co.,  Ltd.— Tenders. 

Bamsley. — The  Electricity  Committee  has  accepted  the 
tender  of  the  Britith  Thomson-Houston  Co,  Ltd.,  for  three  elec- 
trical motors  for  the  electricity  works  for  £79. 

Basingstoke. — Messrs.  Johnson  &  Phillips,  Ltd..  have 

received  an  order  from  the  borough  authorities  for  providing, 
laying  and  jointing-up  complete,  a  low-tension,  three-wire 
system  of  mains,  paper-insulated  lead-covered  and  steel  tape 
armoured,  complete  with  all  feeder  pillars,  A:c. 

Batley. — The    Corporation    has    accepted    tenders    as 

follow  : — 

Brush  Flectrical  Engineering  Co.— Onel,200-EW.  turbogenerator. 
British  Westingfcoute  Co.— One  600- kw,  and  one  250- kw.  rotary  converters. 

Belgium.  —  The  municipal  authorities  of  Farcienncs 
(Province  of  Hainaut)  last  week  opened  tenders  for  the  electric 
lighting  of  the  town.  For  the  establishment  and  equipment  of 
the  central  station,  as  a  separate  contract,  the  lowest  tender  was 
that  of  the  Societo  des  Ateliers  de  Constructions  Electriques,  of 
Charleroi,  and  for  the  laying  of  the  necessary  network  of  mains, 
that  of  the  Soci6t£  de  Gaz  et  Electricite  du  Hainaut.  As  a  com- 
bined contract,  for  both  the  generating  station  and  the  mains,  the 
best  offer  was  that  of  the  Societe  A. E.G.  Union  Electrique,  of 
Brussels. 

Bumham  (Somerset). — For  installing  the  E.L.  in  the 

Town  Hall,  the  U.D.C.  received  the  following  tenders  : — 

Burnham  Electric  Light  Co (accepted)  £40 

King  &  Co 88 

Bellnnger  &  Watts 88 

Muncey  &  Pine         42 

Cleckheaton.— The  U.D.C.  has  accepted  the  tender  of 
Green's,  Ltd.,  for  an  economiser  for  the  electricity  works. 

Glasgow. — The  T.C.'s  Committee  on  Tramways,  Works 

and  Stores  recommends  the  acceptance  of  the  following  tenders  : — 

Cast-iron  pipes. — R.  M'Laren  &  Co.,  Ltd. 

Air  Alter  lor  Pinkston  power  station.— Hoenan  &  Froude,  Ltd. 

Ashphalt  buckets.— P.  &  W.  MacLellan,  Ltd. 

Lead-covert  (1  cable.— W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 

Messrs.  Johnston,  Park  &  Co.'s  offer  for  the  supply  of  fittings 
for  the  electrician's  workshop  at  the  new  slaughter  house  has  been 
accepted. 

The  Corporation  Tramways  Department  has  placed  an  order 
with  the  J.  G.  Brill  Co.,  for  one  of  their  patented  radial  axle 
trucks. 

Government  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

Admiralty  Contract  Department. 
Eleotrio  bells,  bell   fittings,  gongs,  &o.— Player  &  Mitchell,  Ltd,;  Reld 
Bros.    (Engineers),    Ltd. ;    Chadburns    (Hhip)    Telegraph    Co.,    Ltd. ; 
Sterling  Telephone,  &c,  Co.,  Ltd.;  Spagnoletti,  Ltd. ;  W.  McQeoch 
and  Co.,  Ltd.  ;  Hawkers,  Ltd.  ;  D.  H.  Borjnella  *  Son,  Ltd. 

AimiiRAiTY  Works  Department. 
Electric  generating  station,  loco,  shed,  &c,  at  Crombie.— R.  Bruce  ft  Son, 

War  Office. 
860-XW,  generator. — J.  Howden  ft  Co.,  Ltd. 
Internal  wiring  for  electric   lighting  Cambridge  Hospital,  Aldersbot.— 

V.  o.  Middleton. 
Laying  cable  to  and  erection  of  converter  at  army  aircraft  factory,  Farn- 
borough.— Bruce  Peebles,  Ltd. 
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Bleotrloel  lutings,  Ac— J.  Htone  JlOo.,  Ltd. 

Materials  for  wir»l<»i»  Htiaicui.     Maroonl'l  Wireless  Tolc»:> 

II. M.    On'h'n;    ,11      V70I 

Eleotrlo  cable  and  wiro,  llimnl  of  An  mordoct  Manufacturing 

Co.,  LtB. 

Renewal  of  electric  mains,  Houses  of  Parliament.— W.  T.  Henley's  Tele- 
graph Work),  Ltd. 

Eleotrlo  wiring,  Htationory  Offloe.    Tyler  *  Freeman. 

PnHr  Omoi. 

Proteotivo  apparatus.— BrltiHh    l,.M.   Ericsson  Manulaoliurlrig  Co.,  Ltd.  | 

International  Klootrio  Co.,  Ltd. 
Telephone   apparatus  —Automatic  Telephone  Manufacturing   Co.,   Ltd.  | 

British    L  M.    Kr'.nson    MamifanturinK   Co.,    Ltd.;  Cut   .\  Co.,  Ltd.  ; 

London  Wlcotrio  Wire  Co.  &  HmitliH   Ltd.  ,  Western  Eleotrlo  Co.,  Ltd. 
Wireless  apparatus.-  -Marconi's  Wireloss  Telegraph  Co.,  Ltd. 
Battery  hoxus.     Htandard  Woodwork  Co.,  Ltd. 
Packing  bi.xos  — C.  H.  Glover  &  Co.,  Ltd, 
Tolephonic  oable.  -Callendor's  Cable  Co.,  Ltd. ;  W.  T.  Henley's  Co.,  Ltd. ; 

Johnson  &  Phillips,  Ltd.  ;  Union   Oablu  Co.,   Ltd. ;  Wostorn  Eloclrio 

Co.,  Ltd. 
Desicoators.— Lacy,  Hulbort  &  Co.,  Ltd. 
Htoneware   duots.— Doulton  &  Co.,  Ltd. 
Ironwork.-   Baylies,  JoneB  4  Bayliss,  Ltd. ;  Bullets,  Ltd. ;  P.  W.  Cotterill, 

Ltd.  :  T.  W.  Louoh,  Ltd. ;  J.  Bidawav  &  Co. ;  Walls,  Ltd. 
Bronze  wire-  T.  Bolton  &  Sous.  Ltd.;  B.I.  and   H.  Cablos,   Ltd.;  Shrop- 

shlre  Iron  Co.,  Ltd. ;  F.  Smith  &  Co.  (inc.  in   London  Eleotrio  Wiro 

Co.  and  Smiths,  Ltd.). 
Copper  wire.     B.I.  and  Helsby  Cables,  Ltd. 
Laying  lines  o(  multiple-way  duots,   Leeds  Bradford  (Seotion  '.'.>.     II.  E. 

Buckley.    Manchester,  Bury,  Burnley.    (Seotion  2).— W.  H.  Wortbing- 

ton,  Ltd.     Manchester,  Rochdale.— W.  Irwin  &  Co.,  Ltd. 
Laying  lines  of  pipes,  multiplo-way  ductB  and  "U  "shaped  earthenware 

troughing,  Darlington.— M.  B.  Anderson. 
Laying  lint's  of  "U  "-shaped  earthenware  troughing  and  pipes,  Reigate.— 

W.  Griffiths.  &  Co.,  Ltd. 
Manufacturing,  supplying,  drawing-in  and  jointing  lead  covored  cable. — 

Cardiff-Newport  iMon  ).— W.  T.  Henley's  Co.,  Ltd. 
Cardiff-8wansea.— W.  T.  Henley's  Co.,  Ltd. 
Liverpool-Bt.  Helens. — B.I.  and  Ilelsbv  Cables,  Ltd. 
Manchester-Bolton,  Mancl  ester-Burnley,  Manchester-Rochdale  and  New- 

oastte-North  Shields.— Siemens  Bros.  &  Co  ,  Ltd. 
Telephone   exchange    equipment,    Weybridge.— Peel-Conner    Telephone 

Works,  Ltd. 

Huddersficld.— The  Tramways  Committee  has  accepted 

the  followiner  tenders  for  10  new  cars  : — 

Diok,  Kerr  &  Co.,  Ltd.— Electrioal  equipments. 

United  Eleotric  Car  Co — Car  bodies  and  trucks,  differential  gearing  to  ho 
applied  to  the  cars. 

Italy. — The  Italian  State  Railway  authorities  in  Rome 

have  lately  placed  a  contract  with  the  Italian  branch  at  Saronno 
of  the  Esslingen  Maschinenfabrik  for  the  supply  of  six  84-ton 
and  12  60-ton  electric  locomotives,  intended  to  work  at  a  pressure 
of  3,000-3,300  volts.  The  contract  for  the  electric  equipment  of 
the  locomotives  has  been  sublet  to  the  Oerlikon  Maschinenfabrik. 

Keighley. — The  Keighley  and  Bingley  Joint  Hospital 
Board  has  accepted  the  tender  of  the  Smith  Electrical  Co.,  Ltd., 
for  electrical  work  for  the  ensuing  year. 

London. — L.O.C. — The  Highways  Committee  recom- 
mends the  acceptance  of  the  offer  of  the  Brush  Electrical  Engi- 
neering Co.,  Ltd.,  for  the  supply  and  erection  of  a  traverser  at  the 
Abbey  Wood  car-shed  extension,  at  £437,  and  of  the  offer  of  the 
British  Westinghouse  Co.,  Ltd.,  for  the  supply  and  erection  of  the 
electrical  equipment  for  the  traverser,  at  £184.  The  Committee 
recommends  the  acceptance  of  the  tender  of  Messrs.  W.  H.  Smith 
and  Son  for  obtaining  advertisements  on  the  Council's  electric 
cars,  for  a  period  of  nine  years,  on  the  following  basis  : — 10  per 
cent,  commission  on  existing  orders,  and  20  per  cent,  commission 
on  new  contracts,  and  on  the  renewal  of  existing  contracts  with  a 
guaranteed  annual  minimum  income  to  the  Council,  after  deduct- 
ing the  firm's  commission  of  5  per  cent,  increase  on  the  average 
revenue,  advertisements  for  the  three  years  ending  March  31st, 
1914,  the  firm  being  allowed  to  deduct  from  the  amount  guaranteed 
the  present  cost  to  the  Council  of  obtaining  orders.  The  net  receipts 
from  advertising  on  cars  in  1912-13  were  £24,281. 

The  Highways  Committee  reports  the  receipt  of  the  under- 
mentioned tenders  for  the  supply  of  (I)  500  tons  special  section 
rolled-steel  bar  for  type  25A  magnets  ;  and  (II)  84  tons  special 
seotion  rolled-steel  bars  for  type  26a  magnets,  required  in  con- 
nection with  the  maintenance  of  magnetic  brake  equipments  for 
the  12  months  ending  April  or  May,  1915  : — 

Prioe  per  ton. 
(I)  (ID 

Lilleshall  Co.,  Ltd (recommended)  £6  10    0     £6  10    0 

Audrew  Brown  &  Co.  (agent  for  Sooiete  Anonyme 

des  Acierics  d'Angleur,  Belgium) 7    16        7    1    l> 

Frodingham  Iron  and  Steel  Co.,  Ltd 614    9       6  14    9 

John  Bato  &  Co.  (London),  Ltd 700        700 

Cargo  Fleet  Iron  Co..  Ltd 6  16    6       6  16    6 

Geo.  Bohultz  &  Co.,  Ltd 726        726 

Earl  of  Dudley  Round  Oak  Works,  Ltd 7    2    6        7  15    0 

P.  &  W.  MoLellan,  Ltd 7    2    6       7  15    0 

Henry  Bessemer  &  Co.,  Ltd 800       800 

W.  Bain  &  Co  ,  Ltd 900        9  10    0 

Robt.  Murdoch  &  Co 950        950 

D.  Colville  &  Sons,  Ltd 950        950 

Brown  &  Tawse        9  12    6       9  12    6 

„  „        (alternative) 876       876 

The  Main  Drainage  Committee  reports  the  receipt  of  the  follow- 
ing tenders  for  wiring  and  fitting  for  the  electric  lighting  of  the  new 
building  in  connection  with  the  enlargement  of  Crossness  pumping 
station  : — 

A.  Hawkins  &  Son        (recommended)  £559 

poote  «  Milne,  Ltd S74 

R.  H.  «.  J.  Pearson,  Ltd.            575 

H.  J.  Cash  *  Co.,  Ltd 648 

Tredegar  &  Co 716 
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Bute'  &  <  aunter,  Ltd.  (eit;ht  Items  only) 
Alias  Ble  trical  Co.,  Ltd    (10  liemi  only) 

Pope'i  Blaotrie  Lama  Co.,  Ltd.  (six  Items  oal 

Hanson  A  Co.,  Ltd.  (six  Items  only) 

Luton. — The  T.C.  has  accepted  the  tender  of  th( 

Engineering  Co.,  Ltd.,  at  :£168,  for  a  lathe  for  the  electricity 
works. 

Vlson. — A    syndicate    responsible   for   the   scheme  of 

erecting  arcades  and  shops  at  Nelson  has  accepted  a  tender  from 
Messrs.  Carter  k  Sons,  for  electric  lighting  installations. 

Newport  (Won.). —  In  view  of  the  very  favonrab 

dition  of  the  oopper  market,  the  borough  electrical  engineer  nan 
purchased,  through  Messrs.  Callender's  Co.,  1">  tons  of  copper  for 
making  into  cables,  at  £65  per  ton. 

New  Zealand. — Tbe    Giaborne     Hospital    Board    lias 

accepted  the  tender  of  Messrs.  Holford  &Co.,  at  £1,398  for  electric 
lighting   and   power  plant   for  the  new  hospital. — New  Zealand 

Shipping  nml  Com,:. 

StaJybridjre. — The  T.C.   has  accepted    the   tender  of 

Mr.  H.  Gordon,  Ash  ton,  for  an  electric  light  installation  in  connection 
with  the  extensions  of  the  milk  sterilisation  depot. 

Weymouth. — The  T.C.  has  accepted  the  tender  of  Mr. 
J.  H.Rankin,  for  electrical  wiring  work  at  4,  I'ortland  Boildii 

Whitstable. — The  contract  for  the  whole  of  the  plant 
and  mains  for  public  electric  lighting  supply  has  been  placed  with 
Messrs.  J.  B.  Saunders  .V  Co.,  Ltd,,  of  Westminster,  the  work  being 
carried  out  under  the  supervision  and  to  the  specification  of  Mr. 
H.  R.  J.  Burstall,  of  Messrs.  Burstall  A:  Monkhouse. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Officer— Liect.Col.  H.  M,  Leat, 

The  fo'lowiner  orders  have  been  issued  for  the  current  week: — 

Monday,  February  23rd.— "A"  Company.     Technical  instruction,  7  to 

10  p.m.    Miniature  range  practice,  7  to  9  p.m. 
Tuesday,  February  2Hh. — "B"   Company.     Technical   instruction,  7  to 

10  p  m.    Miniature  range  practice,  7  to  9  p.m. 
Wednesday,  February  25th.— Recruits  only.     Infantry  drill,  7  to  8  p  m. 

Technical  instruction,  8  to  10  p.m.    Rating  examination  (or  all  Com- 
panies, 7  to  10  p.m. 
Thursday,  February  26th.— "C"  Company.     Technical  instruction,  7  to 

10  p.m.    Miniature  range  instruction,  7  to  9  p.m. 
Friday,    February   27th.— "D"    Company.    Technical    instruction,    7  to 

10  p.m.    Miniature  range  instruction,  7  to  9  p  m. 
Saturday,  February  28th.— Headquarters  will   be  opened  for  regimental 

business  from  10  a.m.  till  12  noon. 

(Signed)        F.  R.  Holt-White,  Capt.  R.E.,  Adjutant. 

For  Officer  commanding  L.iC.B. 


Bi.jur  Motor-car  Lighting  and  Starting  Equip- 
ment Tests. — We  have  received  from  Messrs.  Duncan 
and  Co.,  of  Berners  Street,  W.,  some  interesting  test  figures  relating 
to  the  Bijur  car  lighting  and  starting  equipment,  for  which  they 
hold  the  sole  selling  and  manufacturing  rights  in  thi?  country. 
The  tests  were  carried  out  by  the  Automobile  (.  lub  of  America, 
under  severe  conditions,   and    show   with   ;t  ylinder 

engine,  that,  at  20  miles  per  hour,  the  cost  woum 
year  for  lighting  aud  cranking,  and  at  40  milea  per  hour  would  be 
$6.38   per  year,    measured   in  petrol   consumed.      1 
made  with  all  the  lights  on  all  the  time,  and  the  figures  are  baaed 
on  10,000   miles  of   service  within  the   year.     The  generator  was 
giving  out  between   17   and    IS  amperes   conti  .  in  the 

opinion  of  the  Fackaid  Motor-car  Co.,  which  has  adopted  this 
apparatus  in  the  States,  the  test  conditions  were  from  rive  to  ten 
times  as  severe  as  ordinary  working  conditions  ;  the  coat  for 
the  latter  would  therefore  average  between  71c.  and  $1  \1  per 
year  or  per  10,000  miles  of  driving,  which  repreeents  a  negligible 
item,  in  view  of  the  fact  that  some  more  costly  form  of  lighting 
would  have  to  be  installed  if  electric  lighting  were  not  u- 
one  official  test  the  engine  was  run  from  the  battery  for  '">  minute*) 
fit  a  siieed  o  i 
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FORTHCOMING    EVENTS. 


Institution  of  Mechanical  Engineers.— Friday.  February  20th.    At  8  p.m. 
Lie,  H.W,      Paper  on  ••8ome  Moilem  Methods  o(  Welding," 
liy  Mr.T.T    Heat  m. 
Electrical  Engineers'  Ball.— Friday.  February  20th.    At  Hotel  Ceoil. 

Greenock  Electrical  Society.— Friday,   February  20th.      At  7  45  p.m.      At 

TVmperanco  Instiiui-.  West  Stewart  Street.    Paper  on  "Power  8tation 

Deign,"  by  Mr.  J.  Punch. 
Manchester     Electro-Harmonic     Society.— Friday,    February   20th.      At 

A ' hum  Hotel.     Concert. 
Wolverhampton  and    District  Engineering    Society.-Friday,  February 

90lb.     At  7.45.     At  Technical   School.     Pre  hiilentinl   addresM"  Electricity 

ami    Ons'  i   by    Mr.    C.    B.   C.  BbawnVld ;  "The   Cooking  Problem— Why 

Klectricity  is  Winning,"  by  Mr.  F.  S.  Grogan. 
Royal  Institution  of  Great  Britain.— Saturday,    February  21st.    At  8  p.m. 

At   Albnmarle   Street.   W.     Lecture  (II)  on  "  The  Electrio  EmitBivity  o  f 

Mattf  r,"  by  Dr.  J.  A.  Harker. 
University  College,    Nottingham.— Saturday,    February  21st.    At   3   p.m. 

Kducatioual  and    Bcientitlo    Exhibition    to    be  opened  by   Lady  Henry 

Bentinck. 
Institution   of   Civil  Engineers.— Tuesday,  February  24th.    At  8  p  m.    At 

Great  George  Street,  S.  W.     Papers  on  "  Hail-Steels  for  Electric  Railways," 

by    Mr.    W.    WIlloz,   and   "Hail-Corrugation    and  its    Causes,"    by  Mr. 

S.  P   W.  D'A.  8ellon. 
Nottingham   Society  of   Engineers.  —  Wednesday,    February   25th.      At 

"  Weibeck  "  Hotel.'Milton  atreot.    Paper  on  "  Ventilating  and  Heating," 

by  Mr.  W.  Townsend. 
Royal  Society  of  Arts. —Wednesday,  February  25th.    At  8  p.m.     At  John 

Street,  Adnlphi.    Ordinary  Meeting. 
Institution  of  Electrical  Engineers.— Thursday,  February  2fith.    At  8  p.m. 

At   Victoria   Kmbankmeat.      Paper  on  "Motor  and  Control  Equipments 

lor  Electric  Locomotives,"  by  Mr.  F.  Lydall. 

(Newcastle  Local  Section).— Friday,  February  20th.    At  7  p.m.    At 

Hugh  Bell  School,  Middlesbrough.      Discussion  on  "  Coal  and  its  use  in 

Steam  Raising,"  introduced  by  Mr.  P.  8.  Thompson. 

Monday,   February  23rd.      At  7.80  p.m.      At  Armstrong  College  of 

Science.  Paper  on  "  Some  Railway  Conditions  Governing  Electrification," 

by  Mr.  R.  T.  Smith. 

(Yorkshire  Local  Section).— Friday,   February  20th.     At  6.30.     At 

Hotel  Meiropole,  King  Street,  Leeds.    Annual  Dinner. 

(Manchester  Local  Section).— Tuesday,  February  24th.    At  7.80  p.m. 

At  University  (Physical   Laboratory).      Paper  on  "  Some  Railway  Condi- 
tions Governing  Electrification,"  by  Mr.  R.  T.  Smith. 
Institute  of  Marine  Engineers.— Thursday,  February  2(ith.    At  7  p.m.    At 

Liverpool  Street  Hotel.    Annual  meeting. 
Junior  Institution  of   Engineers.— Friday,  February  27th.    At  8  p.m.    At 

U9.  Victoria  street.    Paper  on  "Operation  and  Upkeep  of  Electric  Motors," 

by  Mr  E.  F.  Butler.    Saturday,  Ftbruary  28th.    At  6.30  p.m.    At  Holborn 

Restaurant.    Annual  dinner. 

Saturday.  February  21st.    At  8  p.m.    At  Cutlers'  Hall,  Sheffield.    In- 
auguration of  Local  Section. 
Northampton     Engineering     College     Engineering     Society —Friday, 

February  27th.     At  St.  John  Street,  E.C.     Paper  on    '  The  Forth  Bridge," 

by  Mr.  H.  J.  Nichols. 
North-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Friday, 

February    27ih.     At    7  3u  p.m.     At    ttolbec    Hall,    Newcastle-upon-Tyne. 

General  meeting. 
Physical  Society.-Friday,  Februarv  27th.    At  8.S0  p  m.    At  Imperial  College 

of  science,  south  Kensington.     Guthrie  Lecture,  by  Prof.  R.  W.  Wcod,  on 

"  Radiation  of  Gas  Molecules  Excited  by  Light." 
Royal  Institution  of  Great  Britain.— Friday,  February  27th.    At  9  p.m. 

At  Albemarle  Street,  W.    Paper  on  "  Surface  Combustion,"  by  Prof.  W.  A. 

Bone,  F.R.S. 
Manchester   Association   of  Engineers.— Saturday,  February   28th.     At 

urand  Hotel,  Aytoun  Street.    Paper  on  "  Mechanical  Filtration,"  by  Mr. 

A.  J.  Clark. 
Batti-Wallahs'   Society.— Saturday,  February  28tb.    Annual  Dinner, 


NOTES. 

Annual  Dinners. — The  India-Rubber,  Gutta-Percha 
and  Telegraph  Worke  Co.,  Ltd.  (the  Silvertown  company),  held 
their  thirty-first  annual  dinner  and  social  evening  on  Saturday 
last,  at  the  Liverpool  Street  Hotel,  E.C.  A  record  number  of  152 
was  present,  and  a  most  enjoyable  evening  was  spent.  Mr.  A.  P. 
Crouch  (secretary)  was  in  the  chair,  and  Mr.  F.  C.  Crawford  (sub- 
marine department)  in  the  vice-chair.  The  toast,  "Success  to  the 
Company,  its  Agents,  and  the  Annual  Dinner,"  was  proposed  by 
Mr.  Crouch  in  a  very  interesting  speech,  and  responded  to  on 
behalf  of  the  company's  agents  by  Mr.  W.  J.  Head,  of  the  New- 
castle branch.  Mr.  S.  A.  Russell  (works  manager)  proposed  "  The 
Chairman,"  and  Mr.  C.  H.  Hills  (general  stores  department),  "  The 
V ice-Chairman."  The  musical  programme  was  in  the  able  hands 
of  Mr.  T.  W.  Reeds,  who  engaged  the  following  artistes  : — Miss 
Elizabeth  Hyde,  Miss  Hope  Jackson,  Miss  Doris  Lee,  Miss  Nellie 
Perryer,  Mr.  Alfred  C,  Steed,  Mr.  Owen  Way,  Mr.  Harry  Knight, 
Mr.  Jock  MacCallum.  and  Mr.  Eustace  Wallace  (accompanist)  The 
following  acted  as  Committee  : — Messrs.  W.  Beet  (chairman),  W. 
Blair,  A.  Cheetham.  C.  H.  Hills,  T.  Lockwcod,  F.  Matthews  and 
T.  W.  Reeds. 

The  employes  of  the  Blackpool,  St.  Anne's  and  Lytham  Tram- 
ways, to  the  number  of  nearly  100,  assembled  at  Collineon's  Cafe':, 
South  Shore,  Blackpool,  on  Wednesday  evening,  February  11th,  on 
the  occasion  of  the  annual  dinner.  Mr.  Laing,  the  manager, 
presided. 

Electrical  Congress  in  Kussin. — Arrangements  are 
in  hand  for  the  holding  during  the  coming  summer  of  an  All- 
Russian  Klectrotechnical  Congress  at  Kharkov  during  the  coming 
Hnmmer.  with  the  view  of  developing  the  use  of  electrical  instal- 
lations in  connection  with  the  mining  undertakings  in  the  Donetz 
district. 

•' F  "   Rajs. —  it    is    reported    from  Florence  that  the 
Italian  Government  has  carried  out  experiments  with  the  tystem 
ited  by  Sign  >r  1'livi  for  exploding  submerged  torpedoes,  and 
has  secured  the  right  to  use  it, 


International  Electroteclinieal   Commission. — The 

report  on  "International  Symbols"  has  just  been  issued  by  the 
I. E.C.  (publication  No.  27  ;  to  be  obtained  from  the  general 
secretary.  Mr.  C.  le  Maistre,  28,  Victoria  Street,  S.W  ,  price  2s.  Id. 
post  free)  :  it  was  unanimously  adopted  at  the  Berlin  meeting  of 
the  Commission,  and  consists  of  certain  rules  of  principle,  together 
with  a  list  of  ;56  symbols  that  have  been  officially  adopted  A 
number  of  signs  for  the  names  of  units  and  a  few  mathematical 
rules  and  symbols  commonly  employed  by  electricians  are  included. 
The  International  Electrical  Congress  at  San  Francisco  next  year 
will  be  asked  to  adopt  the  term  "Siemens"  for  the  unit  of  con- 
ductance. It  is  hoped  that  the  symbols  recommended  by  the  I. E.C. 
will  bs  widely  adopted  by  lecturers,  authors  and  others  concerned 
with  the  study  of  electrotechnics.  To  a  considerable  extent  the 
symbols  correspond  with  those  in  current  use.  Fundamental 
requirements  are  that  they  must  be  distinguishable  from  one 
another  when  written  on  paper  or  on  a  blackboard,  and  that  it  must 
be  possible  to  spell  them  out  whilst  writing  them  ;  the  distinction 
between  roman  letters  and  italics,  therefore,  is  abandoned,  and 
small  roundhand  letters,  as  well  as  Gothic  type,  cannot  be  need. 
Suggestions  are  made  in  the  report  as  to  the  course  to  be  followed 
where  the  symbols  habitually  used  by  physicists  and  mechanical 
engineers  occur  in  conjunction  with  the  electrical  symbols.  The 
symbols  recommended  differ  from  those  to  which  English  readers 
are  accustomed  in  very  few  cases.  There  are,  however,  some 
curious  features  in  the  lists.  For  instance,  work  and  energy  are 
allotted  separate  symbols  ;  after  numerical  valueH  capital  letters, 
the  initials  of  the  names  of  the  respective  electrical  units,  are 
employed,  but  where  these  are  combined  with  other  letters,  small 
type  is  used,  so  that,  for  instance,  we  get  kWh  for  kilowatt-hour. 
The  symbol  w  for  ohms  is  abolished,  as  well  as  Q  for  raegrhms,  but 
substitutes  have  not  yet  been  definitely  adopted  ;  O  or  O  is  pro- 
visionally recommended  for  ohms  The  use  of  the  comma  or  the  full 
stop  for  separating  decimals  from  whole  numbers  is  left  to  follow  the 
custom  of  the  country,  and  an  attempt  is  made  to  avoid  confusion 
by  substituting  a  space  for  either  of  them  in  writing  whole 
numbers  of  four  or  more  digits— thus,  one  million  is  1  000  000. 
As  the  report  is  copyright,  readers  who  deBire  to  make  themselves 
acquainted  with  its  details  must  obtain  copieB  of  it  from  head- 
1 1  uarters. 

Fatalities. — A  correspondent  states  that  George  Oray, 
Stirling,  was  electrically  killed  while  working  in  Polmaise  Colliery 
ou  the  night  of  February  10th.  He  had  just  finished  his  shift,  and 
while  in  the  act  of  putting  his  lamp  away,  touched  a  "  live  "  wire, 
and  was  killed  instantaneously. 

An  inquiry  was  held  on  10th  inst.  into  a  fatality  which  occurred 
on  4th  inst.  at  Littleburn  Colliery,  Co.  Durham.  The  victim  was 
Joseph  Edward  Blackburn,  49,  a  fitter's  assistant.  It  was  stated  in 
evidence  that  on  4th  inst.  Blackburn  was  engaged  in  opening  a 
steam  valve  14  ft.  from  the  ground.  He  was  seen  standing  on  some 
metal  pipes  against  the  side  of  the  engine  house,  but  later  was 
found  on  the  ground  unconscious.  A  witness  named  Owers  said 
that  there  were  some  wires  which  pat sed  from  threeiDsulatorsatan 
angle  of  45°  across  the  pipes,  and  Blackburn  would  have  to  stoop 
down  to  get  to  the  steam  pipes.  Another  fitter  named  Jones  ex- 
pressed the  opinion  that  Blackburn,  having  finished  his  work,  in 
straightening  himself  up  had  come  into  contact  with  the  wirep. 
which  were  unprotected.  The  pressure  was  115  volts,  alternating 
current.  Dr.  Hare  gave  it  as  hie  opinion  that  death  was  due  to 
concussion  or  shock  ;  most  probably  the  man  had  been  electrically 
shocked.  A  verdict  that  death  was  due  to  the  deceased  having 
come  into  contact  with  the  wires  was  returned. 

An  inquest  was  held  at  Manchester,  on  9th  inst.,  into  the  cause 
of  death  of  a  man  named  Clarke,  aged  50.  A  tramcar  collided 
with  a  horse  and  lorry  in  Queen'B  Road  on  4  th  inst.  There  were  in 
all  16  witnesses,  and  the  evidence  was  very  conflicting.  The  car 
driver  said  that  he  applied  his  electric  brake  about  10  yards  away. 
The  deceased  man  was  riding  on  the  lorry  when  the  car  came  up 
from  behind.  The  jury  returned  a  verdict  of  "Accidental  death," 
adding  that  they  thought  the  tramcar  driver  did  not  show  sufficient 
care. 

The  Birthday  of  the   Bioscope.— Exactly  18  years 

ago  to-day  Mr.  R.  W.  Paul  exhibited  for  the  first  time  his 
''  Theatrograph,"  at  a  conversazione  of  the  students  of  the  City 
and  Guilds  of  London  Technical  College,  Finsbury.  A  short  des- 
cription of  the  apparatus,  with  an  illustration,  appeared  in  our 
issue  of  February  21st,  1896.  In  its  original  form  it  was  designed 
for  operation  in  conjunction  with  a  projection  lantern,  using  the 
films  of  the  kinetoecope,  which  Mr.  Paul  had  been  manufacturing 
during  the  previous  two  years,  and  of  which  it  was  the  logical 
outcome.  The  machine  was  driven  by  hand,  but  the  cycle  of 
opera'ions  followed  was  essentially  the  same  as  that  employed  in 
the  modern  kinematograph.  Moving  pictures  of  the  sea  and  of 
the  interior  of  a  workshop  were  shown,  and  a  few  weeks  later 
hand-colf>ured  films  were  exhibited.  The  extraordinary  develop- 
ment which  has  ensued  is  familiar  to  all  town-dwellers.  Not  only 
is  the  "  Electric  Theatre  "  one  of  the  most  popular  places  of  enter- 
tainment, and  a  source  of  revenue  not  to  be  despised  by  the  supply 
authorities,  but  also  the  moving  picture  has  been  applied  to 
educational  purposes  with  the  greatest  success,  and  its  influence  in 
various  directions  is  far-reaching. 

Football. — A  football  match  was  recently  played  l» 
the   representatives    of    the    Xewcastle-on-Tyne    branch    of    the 
General  Electric  Co.,  Ltd.,  and   Messrs.   Etobaon  &    I'oleman,  con- 
tractors, of  the  same  city,  with  the  following  result :— General 
Electric  Co.:  2  goals  ;  Robson  &  Coleman,  1  goal. 
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Institution    anil    Lecture   Notes.     I'm    Ooi 

Institu  i  'i,      Id  Fdbru  iry  121  ii  td 

,. ,  ■   iii,  try  Construction  '  iiv  Mr  I'T'ini   M    i    ,    .    \  i:  i  li  \ . 

'1'lir  n,- \  i  in  ■  ■'  i  is   il  Mi  ■  I  i  itll  1 1',' i  will  t  i!,  ■  i  >i  i-  ■  .hi  Februi 

I'll  I     -vli  -n   Mi     \\     I  .vill  r,- 1  I  u  p 

,-iii  ,i  i. m,  and  Retail    for  S'.uel  Frame  Buildings  fr  tin  the  1 1 
uinn's  St  •  1 1 ' 1 1 •  ilnl 

Thb  I'ii  vsic  \  i,  Si  io]  1. 1  i  \'  the  annual  meeting  of  the  Physical 
■ooiety  "n  Friday  last,  Prof.  Sir  J.  J.  Thomson  waa  eleoted  preeJ 
ilcnt  it  was  annouii'tod  that  owing  to  the  Improved  financial 
■ondltlon  of  the  Sooietv  its  aotivlty  wbb  to  be  Increased,  it  had 
been  d  >oided  to  issue  from  to  time  reports  on  subjects  oi 
interest  The  Council  had  also  decided  to  arrange  for  the  delivery 
of  an  annual  or  oooasional  leisure  by  some  eminent  physicist,  and 
the  first  of  the  lectures  would  be  delivered  by  Prof.  R.  W.  Wood 
(gee  "  Forthcoming  Event-i"). 

[nstiti  rios  op  Electrical  Engineers.— At  the  mooting  of 
the  Birmingham  Local  Section  on  Wednesday  last,  i Mr.  linger 
T.  Smith  read  his  paper  on  "Some  Railway  Conditions  Governing 
Electrification."     The  discussion  was  closed. 

liny  m,  [NSTITUTION.— In  the  course  of  his  first  lecture  on  "The 
K,lcerrie  Emissivity  of  Matter,"  Dr.  .1.  A  Ilarker  said  that  he  had 
been  able  to  bring  about  the  emission  of  electrons  by  heatinsr  sub- 
stances in  a  cooled  cylinder  of  carbon  without  the  use  of  an  eleotric 
current. 

INSTITUTE  OK  METALS  This  Institute  holds  its  annual  meeting 
on  March  17th  and  18th,  at  the.  Institution  of  Mechanical  Engineers, 
in  London.  A  programme  of  papers  and  other  arrangements  has 
been  issued. 

Getting  Rope  over  Top  of   Stack. — Several    times 

within  his  experience  the  writer  has  had  to  place  a  rope  over  the 
top  of  a  self-supporting  stack.  Sometimes  it  has  been  desirable  to 
paint  the  outside  of  the  smokestack,  and  the  rope  running  through 
the  pulley  at  the  top  has  broken  or  fallen.  Frequently  in  isolated 
plsnts  inconvenience  is  occasioned  by  this  trivial  accident. 

There  ar>i  several  simple  methods  for  getting  a  wire  or  a  rope 
over  the  top  of  the  stack.  One  method  is  to  use  an  ordinary  sky- 
rocket with  a  cord  attached,  on  the  inside  of  the  stack.  By 
shooting  the  rocket  up  the  stack  the  stick  will  fall  on  the  outside, 
and  pull  a  fine  cord  with  it,  which  will  in  turn  pull  a  larger  one  up 
until  a  rope  of  any  size  desired  can  be  drawn  up.  It  is  an  easy 
matter  then  for  anyone  to  scale  a  stack  with  a  rope  that  is  extended 
up  the  inside,  and  down  to  the  ground  on  the  outside. 

Sometimes  in  isolated  plaees  a  skyrocket  is  hard  to  obtain  at 
some  seasons  of  the  year,  and  then  a  much  simpler  method  can  be 
employed.  It  consists  of  erecting  a  cross-bow  inside  the  stack  and 
then  shooting  an  arrow,  or  any  other  projectile,  up  the  inside  and 
letting  it  fall  on  the  outside,  pulling  a  fine  cord  with  it.  In  some  of 
the  larger  cities,  where  steeple-jacks  can  be  secured,  this  work  can 
he  delegated  to  th»m,  but  it  will  save  much  expense  if  the  engineer 
in  charge  knows  this  little  trick  of  getting  the  rope  over  the  top  of 
the  stack. — Letson  Bali.iet  in  Power. 

Legal. — We  have  received  the  following  letter  from  the 
solicitors  to  the  plaintiffs  in  the  case  reported  on  page  278  of  our 
last  issue  :  — 

"In  your  issue  of  Friday  last,  the  13th  inst.,  you  reported  the 
hearing  of  an  action  brought  by  our  clients,  the  Morgan  Crucible 
Co.,  Ltd.,  against  the  Electrical  Engineering  and  Equipment  Co., 
Ltd.,  heard  as  a  short  cause  in  default  of  appearance  before  Mr. 
Justice  Eve  on  Wednesday,  t  lie  10th  inst.,  and  that  his  Lordship 
had  granted  an  injunction  restraining  the  defendants  from 
infringing  our  clients'  letters  patent. 

"Owing  to  a  technical  irregularity  in  the  proceedings,  we  are 
applying  to  the  Court  to  rescind  this  order,  and  the ;  action  will 
therefore  be  continued  and  heard  in  due  course. 

"  We  shall  feel  obliged  if  you  will  kindly  insert  this  correction 
in  the  next  issue  of  your  paper. 

"  Johnson,  Weatherall  &  Stdrt. 

"7,  King's  Bench  Walk,  E.G.,  February  18th" 

Copper. — After  the  large  increase  during  December, 
visible  supplies  are  inclined  to  diminish  aeain.  Messrs.  Merton's 
statistical  circular  for  mid-February  shows  that,  during  the  fort- 
night completed  on  the  14th,  English  stocks  lost  321  tons,  while 
the  French  acquired  161  tons.  European  visible  supplies  only 
lessened  by  122  tons,  to  25,822  tons. 

Supplies  from  America  are  above  average.  From  Spain  and 
Portugal  the  quantity  is  low  to  England  and  France,  though  up  to 
the  average  elsewhere.  Chile  shipments  are  over  the  average,  and 
Australian  considerably  so  (supposing  the  figure  to  be  doubled  for 
the  month).  Total  deliveries  implies  a  normal  figure,  if  the  same 
rate  be  maintained. 

American  stocks  at  the  end  of  January  Bhowed  a  falling-off  of 
1,850  tons,  after  their  large  rise  in  December.  The  world's  visible 
supply  stood,  on  January  31st,  at  64,915  tons,  a  higher  figure  than 
has  been  given  since  last  May,  with  the  exception  of  that  for 
Dec  >mber. 

Magnetic    Miracles. — A  "miracle-worker"  in  France 

has  been  prosecuted  by  the  local  medical  society  for  the  illegal 
practice  of  medicine.  His  method  was  to  make  mystic  passes  over 
empty  bottles  brought  by  his  clients  ;  he  then  said  the  bottles 
were  "  magnetised,"  and  instructed  the  patients  to  fill  them  with 
water  and  drink  a  glass  before  each  meal.  Marvellous  results  are 
said  to  have  followed  the  treatment.  The  amusing  part  of  the 
incident  lies  in  the  fact  that  the  wizard  was  acquitted  by  the 
eourt  on  the  ground  that  magnetism  is  not  yet  a  reci 
science. 
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The  Conductivity  of  Locomotive  Funnel  (.  | 

In     a    note    OOmmnnioated     to     the    Booiett     International- 
Bleotrioiene,    Mr.   Parodi    recently   referred   to    the  d 

maintaining    the    insulation    of    high -pressure     lines     in    t 
traverned   by   steam  locomotives,   which  could  not  be  explained  by 
the  deposit  of  carbon  on  the  insulator-,  for  thn  wan  found  to  havp 
little  effect  on  their  effioioncy.     He  attributed  thi  ution 

to  the  ionisation  of  the  gases  and  vapours  emitted  br  the  fni 
according  to  the  Armstrong  phenomenon  :  he  had  verified  the 
fact  by  experiment,  and  had  also  observed  the  vibrations  of  the 
smoke  in  the  neighbourhood  of  wires  at  high  pressure.  It  hi 
possible  that  ionisation  of  the  atmosphere  might  also  be  the  cause 
of  the  difficulties  met  with  in  insulating  high-pre*-ture  lines  in 
tunnels  not  traversed  by  steam  locomotives,  but  ill-ventilated, 
and  that  the  damp  surroundings  alone  did  not  afford  an  adequate 
explanation. 

The  Electro-Harmonic  Society. — The  concert  held  on 

Monday  last  at  the  King's  Hall,  Holborn  Restaurant,  was  a  Ladies' 
Night  in  more  senses  than  one.  for  the  lady  artistes  triumphantly 
carried  off  the  honours  of  the  evening.  Mies  Violet  Oppenshaw 
and  Miss  Annie  Bartle  delighted  the  audience  with  their  charming 
rendering  of  charming  songs,  and  Miss  Olive  Twain's  amusing 
"  Humoresques "  with  Cyril  were  appreciated.  Mr.  Ernest 
Hastings,  an  old  friend,  plaintively  lamented  the  flying  years,  and 
Senhor  Gomez  performed  delightful  selections  on  the  violin  : 
but  the  ladies  made  the  concert  a  success.    The  Hall  was  full,  as 

UNU'll. 

Our    Railway    Directors.  —  A    morning    paper    has 

analysed  the  constitution  of  the  boards  of  28  leading  railway*  in 
the  British  Isles,  and  it  finds  that  the  following  are  among  the 
directors  :— 2  Dukes,  4  Marquises.  6  Earls,  8  Viscounts,  26  Lords 
(including  courtesy  titles),  27  Baronets,  19  Knights,  13  Honourablee, 
8  Colonels,  3  K.C.'s,  1  Admiral.  1  Judge,  1  Major.  It  may  be  that 
in  some  degree  this  may  be  regarded  as  an  interesting  commentary 
on  Lord  Claud  Hamilton's  ^statement  as  chairman  of  the  Great 
Eastern. 

Electrically  Sterilised  Milk.— The  Liverpool  Corpora- 
tion, says  the  Manchester  Courier,  is  now  sterilising  by  electricity 
the  whole  of  the  infants'  milk  supplied  to  the  public  from  the 
various  Corporation  milk  depots  in  that  city.  All  tubercular  and 
manurial  contamination  is  said  to  be  completely  annihilated,  and 
any  danger  from  zymotic  disease  infection  thereby  prevented.  The 
taste  and  constitution  of  the  milk  remain  unaltered  by  this  form 
of  sterilisation. 

Mr.  John  Bnrns  at  Diesel  Engine  Works—  Before 

speaking  at  Stockport  on  Saturday  evening  last,  the  Right  Hon. 
John  Burns,  M.P.,  President  of  the  Board  of  Trade,  visited  the 
Diesel  oil  engine  works  of  Messrs.  Mirrlees,  Bickerton  &  Day. 
Among  those  present  at  luncheon  provided  by  the  firm  were  Mr. 
Spencer  Leigh  Hughes,  M.P.,  Messrs.  Colin,  Charles,  and  H.  T.  Day, 
Mr.  H.  N.  Bickerton,  Mr.  H.  S.  Russell,  Mr.  C.  E.  Windeler,  and 
Mr.  R.  Onions. 

"The    Electric    House"    at     Southend.— At  the 

Exhibition  of  Industries  which  is  being  held  at  the  Kursaal, 
Southend-on-Sea,  from  February  11th  to  26  th,  the  Electric  Supply 
Publicity  Committee  has  its  "  Electric  Houte  "  exhibit.  A  special 
booklet  has  been  issued  for  distribution  in  connection  with  the 
occasion,  as  in  the  case  of  the  Olympia  and  Birmingham  displays. 

Radium  in  Demand.— At  a  meeting  in  Manchester  on 
Friday  last,  it  was  decided  to  establish  a  central  fund  for  the  *vhole 
of  the  hospitals,  for  the  purchase  of  radium.  Ashton  and  Sheffield 
are  also  raising  funds  for  this  purpose. 

Appointments  Vacant.— Supernumerary    switcb.be. 
attendant  (36s.  2d.)  and  electrical  tester  (45s.),  tor  II  M.  Dockyard, 
Devonport  ;    electrician  attendant,   for  County   Asylum.  IuunhilJ. 
near  Liverpool  ;  chief  assistant  in  the  Ph>  - 

Department,  Borough  Polytechnic  institute  (*1»  iper- 

intendent  for  Darlington  (  operation  I 
Particulars  are  given  in  our  advertieement  pagee. 

The  A.E.S.E.— The  head  office  of  the  Association  of 
Elect:.  :revi  fron* 

Stratford,  E.,  to  U,  Warren  Road,  Leyton,  London, 
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Employers   and   tbe  Trade   Disputes   Act — At  a 

the  Employers'  Parliamentary  Council,  held  at  25, 
Victoria  Btreet,  Westminster,  on  February  4th.  to  consider  the 
industrial  situation  due  to  the  Trade  Deputes  Act  and  to  the 
iked  conspiracy  of  labour  Unionism  against  private  freedom 
and  public  welfare,  arrangements  were  made  to  hold  a  mats  meet- 
ing of  representatives  of  the  Associations  of  Employers  connected 
with  the  various  industries  in  the  United  Kingdom  to  urge  upon 
the  Government  the  need  for  an  inquiry  into  the  working  and  the 
■  -  of  the  Act,  to  determine  whether  the  present  unlimited 
area  in  which  picketing  in  unlimited  numbers  may  be  carried  on 
should  not  be  restricted  and  the  number  of  pickets  regulated  by 
Statute,  whether  combinations  for  disorganising  trading  and  social 
conditions  should  not  be  made  unlawful,  and  whether  it  is  not  of 
national  interest  that  all  Unions  should  be  subjected  to  the 
ordinary  law  of  the  land,  and  made  responsible,  like  all  other 
classes,  for  their  actions. 

Educational   Note. — Lmpbbial  College 

<  in   am)  Guilds  (Enoinxbbing)  College,  South  Kensington, 

S.W.  —  A  course  of  instruction  in  Electro-Magnetic  Machinery, 
including  The  Design.  Manufacture  and  Testing  of  Transformers, 
will  ho  given  by  Mr.  F.  E.  Berry,  commencing  March  5th. 
Particulars  are  given  in  our  advertisement  pages  to-day. 


OUR    PERSONAL    COLUMN. 
The  Editor!  invite  electrical  engineort,  whether  connected  with  the 

technical  or  the  commercial  aide  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central    Station :  Officials.— The    Ipswich  T.C.  has 

granted  a  bonus  of  £100  for  the  year  ending  March  31st.  1914, 
and  a  similar  bonus  for  the  following  year,  to  Mk,  F.  Ayton, 
engineer  and  manager  of  the  electricity  works  and  tramways. 
The  last  increase  of  Mr.  Ayton's  salary  was  confirmed  in  May. 
1910,  he  undertaking  to  remain  in  the  Council's  service  for  five 
years  from  that  date. 

The  Stepney  B.C.  is  recommended  to  make  the  following  increases 
in  salaries  of  its  employes  on  the  clerical  staff  of  the  electricity 
department: — Mb.  A.  J.  Squire,  chief  clerk,  on  his  appointment 
as  deputy  commercial  manager,  from  £270  to  £300  per  annum, 
and  subsequently  by  annual  increments  of  £25  to  £350.  Class  I. 
Mn.  E.  E  DOBKIHG  and  Mk.  E.  E.  Pepper,  from  £180  to  £190 
per  annum,  rising  by  annual  increments  of  £10  to  £200.  Class  H. 
Mr.  E.  \V.  Simmons,  from  £150  to  £160  per  annum,  and  by  annual 
increments  of  £10  to  £180;  Mr.  A.  M.  Apps,  from  £130  to  £150 
per  annum,  and  by  annual  increments  of  £10  to  £180.  All  the 
above  increases  to  date  from  April  1st,  1913.  Class  F.  Mr.  C. 
Taylor,  from  £70  to  £100  per  annum,  and  by  annual  increments 
of  £10  to  £130,  to  date  from  April  1st,  1914. 

At  the  Sheffield  City  Council  meeting  last  week  there  was  a  dis- 
cussion on  the  recommendation  of  the  Electric  Supply  Committee 
that  the  salary  of  Mb.  S.  E.  Fedden,  general  manager  of  the 
electric  supply  undertaking,  be  advanced  from  £800  to  £900,  and 
then  by  annual  increments  of  £25  to  £1,000.  Mr.  Harold  Jackson 
moved  that  the  question  be  deferred  until  the  special  committee 
appointed  to  inquire  into  the  commercial  management  of  the  under- 
taking had  reported.  After  an  hour's  discussion,  the  amendment 
was  defeated  by  33  votes  to  21.  The  advance  of  £100  was  agreed 
to,  the  matter  of  the  further  increments  being  deferred  until  the 
report  referred  to  was  considered.  Alderman  Hobson,  the  chair- 
man of  the  special  committee,  explained  how  the  committee  had 
been  delayed  in  its  work  by  litigation  and  by  the  Corporation  Bill  of 
1912,  It  was  perfectly  clear  that  the  committee  could  not  deal  with 
ihe  question  of  the  separation  of  the  position  of  commercial 
manager  and  engineer  until  they  had  arrived  at  a  conclusion  as  to 
what  the  scope  of  the  commerce  was  to  be  in  the  future.  He  could 
only  promise  he  would  push  on  with  that  question  as  rapidly  as  he 
could,  and  would  report  at  the  earliest  possible  moment. 

After  several  divisions,  the  Electricity  Committee  of  Glasgow 
T.C.  recommends  the  following  minima  and  maxima  salaries 
for  higher  officials  in  the  department  :— Chief  engineer,  £1,000 
and  £1,260  respectively;  chief  assistant,  £500  and  £700;  chief 
clerk  aud  accountant,  £300  and  £500  ;  superintendent  of  mains, 
£300  and  £500;  constructional  engineer,  £250  and  £400; 
treasurer's  chief  assistant,  £200  and  £300  ;  chief  book-keeper,  £200 
and  £300  ;   two  chief  surveyors,  £20'»  and  £300. 

Mr.  E.  FEHTOH,  who  has  left  the  Warrington  electricity  works 
for  Yorkshire,  was  recently  presented  by  Mr.  I  V  I,  Mathias 
(borough  electrical  engineer)  with  a  rose-bowl.  Mr.  Mathias 
expressed  regret  at  losing  a  capable  assistant. 

Mr.  A.  E.  COLLIHOB.  has  been  appointed  sub-station  assistant  to 
the  Stoke  Newington  undertaking  at  30s.  a  week,  in  place  of  Mr. 
R.  F.  Rampe,  resigned. 

At  the  electricity  works,  Worksop,  on   11th  inst.,  Me.  Harold 
HALL,  the  station  superintendent,  who  has  obtained  an  appoint- 
orat  the  Dewsbury  Electricity  Works,  was  the  recipient  of  a 
;jnd  a  pair  of  military   hair  brushes,  subscribed  for  by  the 
staff  of  the  electrical  department.     The  presentation  was  made  by 
Mr.  J   Percival  Crowther,  manager  and  engineer. 

V    EefTOBO,   manager   of   the    Leeds  Corporation  elec- 
tricity department,  has  been  presented  by  power  consumers  with  a 


large  silver  candelabrum  in  appreciation  of  his  efforts  in  main- 
taining an  efficient  service  during  the  recent  Btrike  of  municipal 
workers. 

The  Salaries  Committee  of  Newport  (Mon.)  Corporation  has  de- 
cided to  make  the  undermentioned  increases  in  the  salaries  of  the 
following  fifficials  employed  in  the  electricity  and  tramway  d<  pay- 
ments : — Mr.  A.B.Adams,  assistant  mains  superintendent.  £1  19  12s. 
to  £12.".  12s.  :  Mr.  A.  II.  FELTON,  station  superintrr  denf,  £143  to 
£166  ;  Mr.  W.  J.  Willis,  deputy  ditto,  £143  to  £150;  Mr.  H.  (J 
Sandkbb,  senior  engineer-in-charge,  £130  to  £143;  Mr  \Y  II. 
Clark,  ditto,  £114  8a.  to  £1 19  12s.,  and  by  annual  increments  of 
£(!  to  £130  ;  Mr.  F.  Dehlky,  junior  ditto,  £91  to  £104  ;  Mr.  G. 
Ingham,  ditto,  £78  to  £91. 

Tramway    Officials.— Mr.    II.     Bollioay,    engineer] 

and    manager  to   the   Torquay  Tramways  Co.,  has   accepted    the 
position  of  engineer  and  manager  to  the  Rhondda  Tramways  Co.,   I 
of  Porth  (Glam.),  and  will  leave  Torquay  early  in  May. 

(.eneral. — The  annual  general  meeting  of  the  Optical  \ 
Society  was  announced  to  be  held  on  February  12ih.  hut 
as  a  mark  of  respect  to  the  memory  of  the  late  Sir  David  Gill, 
K.C.B.,  F.B.S.,  who  was  president  of  the  Society  at  the  time  of  his 
death,  the  proceedings  were  adjourned  after  a  suitable  resolution 
had  been  passed  putting  on  record  the  appreciation  of  his  very 
great  services  to  the  Society  and  to  science  generally  ;  and  to  express 
the  deep  sympathy  of  the  Society  with  Lady  Gill. 

At  the  annual  dinner  of  the  Aberdeen  P.O.  Electric  Golf  Club, 
the  Postmaster  presented  prizes  to  the  following  successful 
members  :• — Messrs.  D.  Dawson,  A.  C.  Dutbie,  C.  Eaton.  J  Cordon, 
S.  I.  Rae,  J.  Reid,  J.  Ross,  A.  Smart,  J.  M.  Smith.  R.  Thomson, 
D.  F.  Webster,  P.  Wood  and  W.  G.  Wright. 

The  appointment  has  been  confirmed  of  Mr.  D.  J.  Barnes  as 
district  telephone  manager  at  Blackburn.  Mr.  Barnes,  who  has 
been  in  the  service  27  years,  has  held  positions  at  Manchester, 
Rochdale,  Plymouth,  Birmingham,  Brighton  and  Bradford. 

Mb.  T.  Rowland  Wollaston  has  resigned  the  position  that 
he  has  held  during  the  last  seven  years  as  North -Western  repre- 
sentative of  the  Power-Gas  Corporation,  Ltd.,  of  Stockfon-on-T»  c  s. 
He  will  continue  his  consulting  practice  at  Lord's  Chambers,  26, 
Corporation  Street,  Manchester. 

Mr.  W  M.  Selvey,  Wh.Sc,  M.I.EE.,  who  for  the  past 
10  years  has  been  associated  with  Messrs.  Merz  &  McLellan, 
and  the  power  companies  of  Tyneside,  and  latterly  with  the 
Wallsend  laboratories,  has  now  set  up  in  business  on  his  own 
account  as  a  consulting  engineer.  His  address  is  Independent 
Buildings,  Sheffield. 

Mr.  S.  M.  Hills  has  resigned  his  position  as  a  representative 
for  Messrs.  Ferranti,  Ltd.,  to  take  up  an  appointment  as  assistant 
sales  manager  in  London  to  the  Record  Electrical  Co.,  Ltd.,Caxton 
House,  Westminster,  S.W. 

Mr.  Bernard  Dees,  a  member  of  the  staff  at  the  works  of 
Messrs.  Crompton  &  Co.,  Chelmsford,  is  leaving  for  Cuba,  and  has 
been  presented  with  a  case  of  pipes  as  a  farewell  gift. 

Mr.  Harry  A.  Blackuorn,  only  eon  of  Mr.  A.  A.  Blackburn, 
chief  engineer,  Belfast  city  tramways,  who  has  just  completed  his 
apprenticeship  with  Messrs.  Workman,  Clark,  Ltd..  Belfast,  has 
now  joined  the  British  Westinghouse  Electric  and  Manufacturing 
Co..  Ltd.,  of  Trafford  Park. 

It  is  announced  in  the  Times  that  Dr.  E.  E.  Fournieb  d'Albe, 
Assistant  Lecturer  in  Physics  at  the  University  of  Birmingham, 
has  been  appointed  Special  Lecturer  in  Physics  at  the  University 
of  the  Punjab,  Lahore. 


NEW    COMPANIES    REGISTERED. 


Universal   Economisers,  Ltd.  (133,836). — This  company  was 

registered  on  Fi-biuarv  7th.  with  a  capital  of  l"Ora  I-.  hi  es,  to  acquire 
inventions  relative;  to   lr-i    ing,    UgbtJng,  fnel   ecr  nom*    ■•'-.   b*»t  regnlmors, 

Ac,    Thai  '-F.  O.H.Hull    Ifi.He'i >-o 

Road,  Finsburv  Paik,  N.,  clerk  ;  R.  W.  Pollard,  2fi,  T-sman  Road,  Btookwi  II, 
B.W.,  clerk.  Private  company.  Tbe  number  of  directors  is  not  to  be  less 
than  two  or  more  than  five  :  the  first  are  P.  HennesBy,  Paris;  N.  G.  Gwjnm;, 
Red  House,  Broxboutne,  Herts. ;  and  C.  F.  Mendl,  Paris.  Registered  office, 
17,  Farringdon  Street,  E.C. 

(ire. hum  Export  Co.,  Ltd.  (133,728).— Tin's  company  was 
registered  on  February  3rd,  with  a  capital  of  £5(0  in  El  shares,  to  carry  on 
the  business  of  electrical,  mechanical  or  chemical  engineers,  electricians, 
manufacturers,  exporters  and  importers  of  electric  lamps,  generators  and 
accumulators,  Ac  The  subscribeis  (with  one  share  each)  an  T.  Durrant, 
34-6,  Gresham  Street,  E.C,  merchant ;  A.  Wright,  34  r>,  Gr.  >-hiim  Street,  E  C, 
accountant:  W.  F  Mohr,  1,  Guildhall  Chambers,  E.C  merchant.  Private 
company.  The  number  of  dii  colors  is  rot  to  be  less  than  two  or  more  than 
five  ;  tbe  subscribers  are  to  appoint  the  first.  Registered  by  Ashurst  Morris 
Crisp  A  Co.,  17,  Throgmorton  Avenue,  E.C. 

South    Wales   Transport    Co.,   Ltd.    (l  33  884).— Registered 

Fclimary  10th,  by  8.  Morse,  1.  Kingeway,  W.C.,  capital.  M0M0  in  £1  shares. 
Objects:  To  carry  on  in  the  United  Kingdom,  Europe  and  elsewhere  the  busi- 
ness of  tramway,  railway,  light  railway,  pier,  motor-car,  steamboat,  motor- 
boat,  omnibus,  van,  wagon,  cab  and  carriage  proprietors.  >tore  and  garage 
;  .  pen,  carriers  of  passengers  and  goods,  manufacturers  of  and  dealers  in 
motors,  motor-cars,  omnibuses  ami  vehicles  of  all  kind-,  electrical  and 
mechanical  engineers,  electrioians,  Ac.  Tbe  signatories  twitb  one  share 
each)  are:  — H.  A.  Stagg,  137,  boundaries  Road,  H.W.,  seoretary  ;  C  O. 
Tcgetmeier,  I,  Kingsway,  W.C.,  director  ;  W.  L.  Madgen,  1,  Kingsway,  W.C., 
electrical  engineer;  G.  J.  Somerville,  23,  South  Hill  talk,  Haupsteaa,  N.  W., 
electrical  engineer;  J.N.  Gray,  45,  Kent  Road,  Gravtsend.  secretary;  T.J. 
elements.  11,  Danecroft  Road,  Heme  Hill,  S.F ..  secretary;  T.  Bower,  48, 
Victoria  Road,  Alexandra  Park,  N.,  seoretary.  Minimum  cash  subscription, 
rat  directors  (to  number  no'.  I  BS  than  two  or  more 
ihun  six)  are  C.  (1.  Tegetmoier,  W.  L.  Magden  and  (i.  I.  .omoivilln  ;  ijuali- 
ti canon  (except  first  direr/torsi,  250  shares;  remuneration,  £50  each  p< -minium 
(chairman,  £100). 
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magneto  and  Taximeter  <  <>.,  i t<i  i  p*ny 

wan   re  gtlltred  OB    I1''  It, mil    l:ltli,   Willi    n    »"l   in    (I    '.In- 

take over  tlio    bnitoi  Jttawi     It. ,n.l, 

Hb'pherd'a  Both,  w„  »h  the  "  Magneto  ana  Tax let  0  ».,"  and  u  "  I 

iimi  i  lo  ,"    'i  i,  i .-.  ni ,  tn    aaobi  an      h.   w    a.  H 

[ngtMlde,  Bill  erleay,  Esaex,  chartered  m not  am     B.H.i  nbsr- 

land  Park,  aoton,  W.,  oberterad  "■ nntanl ;  J.  Bohm    i  r,  186   Si  H  n  Road, 

N.w.,  oana  oheir  tnenuf  aotursr.    Private  oompai 

||  not  til  1)11    ll'BM    thin  i  I,  W. 

Roinekc  and  F.  Balm- idor.    Ollioe,  60,  Uoldhawk  Road,  Ubepberd'l  tfOin,  W. 

Kllion  metallising  Co..  Ltd.  (18889(0     This  company   •»■ 
registered'  on  February  nib,  with  »  oanltal  oi  CI  000  lo  El  shares,  i"  la] 
thi)    business  oarried  on  by  1,    (i.  Lavta  ami   vv.   h    Tabbl,  al  13,  Berne n 

Htrout.  W.,  us  tho  •' Klhron  Metallising  Co."  tn  earry  on  Ibl II ill  rtrolytlc 
deposit  o(  metals  on  non-metallic  substances,  to,  The  auburlban  twltb  rmj 
share  oaob)are  :— A  (3.  (irowl,  15,  Harriiujay  Gardens,  Qreen  Lanea,  N  ,  elvrki 
B.  K.  B.  Barber,  Linden  Lodge,  Trewsbury  Road, Sydenham,  B. Hi,,  articled 
olerk.  Private  company.  The  nambl  [  ol  dlreotore  in  not  ti>  be  li,i<s  than  two 
or  more  than  five:  tho  first  an  W.  h  Tnbba,  obalrman,  and  Li,  O,  Lewis, 
managing  direotor  (permanent),  M.  Dodds,  and  (:.  Tubbl.  Solicitors,  Carter 
Harrison  &  Armstrong,  89,  Great  James  Htrcet,  Bedford  How,  W,C. 

Irish  Telephone  (>cu  System)  Co.,  Ltd.  (8  980;  This  com- 
pany was  registered  in  Edinburgh  on  February  lOth,  witli  a  capital  of  £2  500,  in 
£1  shares,  tooarry  on  the  business  of  making  and  lltMng  op  private  telephone!, 
tolegraphs,  &c.  The  subsoiiberB  (wi'h  i  ne  sbure  each)  are  .1.  Ii(\y,.lti,  West, 
Prlnocs  Street,  Glasgow,  pnuio  dealer:  J.  MoMahon,  r-irnilV  I'ark  House, 
Rutherglen,  provision  merchant.  Private  coinpanv  The  Mimber  of  directors 
is  not  to  be  less  than  three  or  more  than  seven  ;  iho  tirot  are  U.  OoohlkO,  F.  T. 
Jackson,  J.  Levy  and  J.  MoMahon  ;  i|.ualiiioation,  CO  shares,  Registered  offlce, 
65,  West  Regent  Street,  Glasgow, 

Seeundo  Lamp  Co.,  Ltd.  (JS8,90fi)  — -This  company  was  regis- 
tered on  February  11th,  with  a  capital  of  £100  in  £1  shares,  to  oarry  on 
the  business  of  manufacturers  of,  and  dealers  in,  all  kinds  of  electric  lamps, 
Ac.  The  subscribers  (with  one  share  eaoh)  are  :-  O.  W.  Porritt,  Tor  Side, 
Holmshore,  woollen  manufacturer;  H.J.  Osborn,  Fern  Bank,  Gravel  Lane, 
Wilmslow,  engineer.  Private  oompany.  Table  "  A "  mainly  applies.,  Regis- 
ered  office,  7,  Blackfriars  Street,  Salford,  Manchester. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Harvey  Electro-Chemical  Co.,  Ltd.  Two  charges  tn  com- 
pany's uncalled  capital  and  other  assets,  dated  January  15th,  1914,  to  secure 
£140  and  £100  respectively.  Holders:  Major  H.  de  L.  Wallers,  Warn  n 
Farm  House,  Guildiord;  and  J.  D.  Jones,  250,  Westminster  Bridge  Road,  S.E. 

Yale  Electric  Power  Co.,  Ltd.— Particulars  of  £3,000  debs., 

oreated  December  23rd,  1913,  and  secured  by  trust  deed  dated  January  19th, 
1914,  filed  pursuant  to  fee.  93  i3)  of  the  Companies'  (Consolidation)  Aot,  1908, 
the  whole  amount  being  now  issued.  Property  charged:  T  he  company's  pro- 
perty, present  and  future,  including  certain  leasehold  lands  and  water  rights 
in  and  near  Festini'g,  Merioneth.  Trustees:  Liverpool  Mortgage  Insurance 
Co.,  Ltd.,  6,  Castle  Street,  Liverpoo'. 

James  Keith    &   Black  man  Co.,   Ltd.— Issue  on    February 

9th,  1914,  of  £200  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

Foster  Engineering  Co,,  Ltd.— Mortgage  dat'd  January 
30th,  1914,  to  secure  £2,100  and  further  advances  up  to  £3  000,  charged  on  the 
company's  undertaking  and  property,  present  and  future,  including  uncalled 
capital.  Holders  :  M.  V.  Ely,  26,  Hill  Road,  Wimbledon,  and  E.  Dobson,  Chal- 
grove  Lodge,  Sutton,  Surrey. 

Rhnndda  Tramways  Co.,  Ltd. — A  memorandum  of  satisfac- 
tion to  the  extent  of  £700,  on  February  6th,  1914,  of  charges  dated  March 
24th,  1911,  and  November  13th,  1912,  securing  £240,000,  has  been  filed. 

Musselburgh  and  District  Electric  Light  and  Traction 

Co..  Ltd. — A  memorandum  if  satisfaction  to  the  extent  of  £100  on  January 
15th.  1914,  of  charges  dated  November  13tb,  1905,  and  May  11th,  1909,  securirg 
£90,000,  has  been  filed. 

Trowbridge  Electric  Supply  Co.,  Ltd.— A  memorandum  of 

satisfaction  in  full,  on  January  20th,  1914,  of  mortgage  dated  September  21st, 
1911,  securing  £250,  has  been  filed. 

Coast  Development  Corporation,  Ltd.— Chargre  on  freehold 

land  at  Reyden,  Suffolk,  dated  February  4th,  1914  (supplemental  to  charge 
dated  April  18th,  1907,  seouring  not  mere  than  £20,000).  Holders :  F.  P. 
Matthews.  Hearn  Street,  Curtain  Road,  E.C. ;  and  E.  J.  Bellord,  8,  Waterloo 
Plaoe,  S.W. 


CITY    NOTES. 


South  Metropolitan  Electric  Lift-lit  and  Power 
Co..  Ltd. 

The  directors  report  that  for  the  year  ended  December  31st,  1913, 
the  revenue  account  shows  a  credit  balance  of  £41,570,  which, 
with  £5,470  brought  forward,  made  a  total  of  £47,03!).  After 
deducting-  £13,461  for  interest  on  debenture  stock  paid  and 
accrued,  and  for  other  interest,  and  £6,504  for  interim  dividends 
paid  on  the  preference  shares,  there  remains  a  balance  of  £27,075. 
Out  of  this  the  directors  recommend  a  final  dividend  upon  the 
7  per  cent,  cumulative  first  preference  shares,  absorbing  £5,004  ; 
a  final  dividend  to  December  31st,  1913,  upon  the  6  per  cent,  cumu- 
lative second  preference  shares,  £1,600;  to  depreciation  account, 
£5,000  ;  to  reserve  account,  £10,000  ;  and  that  £5,571  be  carried 
forward. 

The  following  comparative  figures  show   the  progress  of  the 
business  :  — 

,-Lamps  (35-watt).-^ 

Connected  at       In-  Con-         Gross        Expen-  Net 

Year.         end  of  year,      crease.      Burners,    revenue,      diture.     revenue. 
19TO. .         . .       208,046  16,744  4,305        £44,687        £17,678      £27,009 

1911..  230,191  22,145  4,697  51,til4  20.541        31,072 

1912..         ..       258,872  28,681  5,263  56,604  22,670        33,933 

1913..        ,.      »89,705  90,833         5,888         65,085  24,805        41,570 


I 

added  daring  1912,  when  • 

t  Inn    in    KB  f  ■  ■■  e  largf 

i-)iiii|i,aiy.    The  pin  p| 

uccuiiiii .  repn  ■  n 

hut  the  oompany  la  precluded    < 

trust  deed  from  paying  any  divl  rdinary  Atw 

bus  iet  aside  to  aspecial  reserve  fond  a  -  cbdorfx 

the  past  yeai  amounted  to  AH    92      Thi    •'  dertaklr 

in  licirij;  a<-t  i  v  ■ 

satisfactory  results.      The 
the  artiolea  ol  a     relation,  aH  altered  b 

Inconvenient  for  reference  and  01  d  to  Ian 

legislation,  and  the  directors  pr  ,  iption  <*f  new  arttol 

nlidate  the existing  regnlationt  ami  m:ik<'  them  aocord  wit 
modern  practice.       Pot  this  purpose  an  extraordinary  mi 
enlivened.     By  thi  new  articles  the  number  of  directors  in  fixed  1 
not   more   than    five  or   less   than    thro.;  ;    provision    Is   made  f' 
alternate  directors;    an    article   is  In  • -I y  authorial 

arrangements  with  the  Wesl  in'  Electric'  i.*d.,  and  any  oth 
similar  subsidiary  company  which  may  be  controlled  by  the  nan 
board  of  directors. 

The  meeting  iB  called  for  February  25th. 


Yorkshire  Electric   Power  Co. 

At  the  annual  meeting  held  on  February  17th,  Mb  A.  G.  Lc/pto 
the  chairman,  said  that  the  capital  expenditure  had  been  curtail, 
as  far  as  possible,  amounting  in  1913  to  £26,291,  as  against  £jH  0. 
in  1912,  but  the  demand  for  current  must  be  met,  and  the  reven 
was  growing  in  a  satisfactory  proportion.  The  revenue  for  19 
added  25  per  cent,  to  the  receipts  for  1911,  and  that  for  19 
amounted  to  over  £61,000,  as  against  £46,000  for  1912,  a  furth 
growth  of  over  30  percent.  This  left  a  profit  of  £15,401,  and  aft 
paying  the  6  per  cent,  dividend  on  the  preference  shares.  £9,1 
remained  to  be  dealt  with.  They  recommended  that  • 
this  be  put  aside  as  the  beginning  of  a  reserve  fund,  and  t 
balance,  £4,188,  carried  forward.  It  would  be  possible  to  pay 
small  dividend  on  the  ordinary  shares,  but  in  view  of  the  raj 
growth  of  the  company,  and  of  the  need  to  deal  with  the  seco 
mortgages  on  the  undertaking,  the  directors  considered  that  tl 
would  be  unwise,  although  they  hoped  that  the  patience  of  t 
shareholders  would  not  be  much  longer  tried  before  a  divide 
would  be  reached  on  the  ordinary  shares.  The  cost  of  coal  continu 
high,  and  there  did  not  seem  to  be  any  immediate  hope  of  relief 
this.  The  2,000-kw.  turbine  in  the  waste  heat  station  at  Barugh  h 
been  running  satisfactorily  on  load  since  October,  and  owing 
the  great  increase  of  demand  for  current,  it  bad  been  alrea 
necessary  to  order  a  second  turbine  of  3.000  kw.,  which  wot 
bring  the  plant  in  that  station  up  to  5,000  kw.  This  would  sc 
be  completed,  and  the  capital  required  for  it  would  be  provided 
the  issue  of  further  first  mortgage  debenture  stock  of  the  Wa 
Heat  Co.,  bearing  interest  at  5£  per  cent.,  secured  by  the  lease 
the  station  to  the  Power  Co.  Applications  for  the  6  per  ce 
preference  shares,  and  the  5£  per  cent.  Waste  Heat  debenture  sto 
had  been  continuous  throughout  last  year,  and  several  had  b( 
received  since  the  issue  of  the  report  for  1913.  In  July.  19 
when  capital  was  needed  to  develop  the  company,  it  was  deci< 
to  issue  £45,000  second  mortgages,  carrying  6  per  cent,  inter* 
and  repayable  with  a  bonus  of  5  per  cent.  The  time  to  repay  th 
had  now  come,  and  with  that  object  the  directors  recommenc 
that  a  further  issue  of  £50,000  6  per  cent,  preference  shares 
authorised  and  offered  to  the  holders  of  the  second  mortgages 
exchange,  the  small  balance  being  issued  in  the  ordinary  way,  1 
dividend  on  this  issue  being  at  the  same  rate  as  the  interest  tl 
has  been  paid  upon  the  second  mortgages.  Holders  of  over  £15,( 
of  the  second  mortgages  had  already  signified  their  intention 
make  this  exchange,  and  there  was  no  doubt  that  when  1 
proposal  was  approved  by  the  shareholders,  and  the  formal  ol 
made,  the  bulk  of  the  second  mortgage  holders  would  desire 
secure  this  good  return  rather  than  have  their  capital  repaid 
them.  Any  mortgages  which  were  not  exchanged  would  be  paid  1 
in  September,  and  this  would  clear  the  way  when  an  issue  of  debent 
stock  became  necessary,  and  would  enable  the  company  to 
the  borrowing  powers  for  £45,000  to  secure  further  capital  at  lot 
rates  of  interest  than  had  been  possible  in  the  past.  The  object 
their  Bill,  for  an  amending  Act  was  partly  financial,  partly 
increase  the  supply  powers  and  generally  to  facilitate  the  deveh 
ment  of  the  company.  The  financial  clauses  would  enable  1 
company  to  exercise  its  borrowing  powers  when  shares  were  par 
instead  of  fully  paid  as  at  present,  to  issue  redeemable  decent 
stock  instead  of  iredeemable  only,  and  there  were  other  clan 
which  were  mostly  of  domestic  interest,  but  one  clause  seemeti 
have  excited  considerable  interest,  and  that  was  Clause  3,  wh 
enabled  the  current  supplied  by  the  company  to  be  used  for  lig 
ing  in  those  places  where  no  other  supply  was  possible.  In  I 
original  Act  of  1901  the  company  was  empowered,  subject 
certain  restrictions  in  particular  areas,  to  supply  electric  cum 
for  power  purposes,  and  for  lighting  purposes  on  premises  wb 
power  was  used,  but  not  fcr  lighting  alone.  In  the  more  populi 
places  the  company  was  supplying  in  bulk  to  local  authorities  i 
to  companies  who  distributed  for  lighting,  and  their  current  -s 
available  to  a  very  considerable  population,  but  it  had  beco 
apparent  that  the  cost  of  these  distributing  orders  was  too  gr 
to  make  them  practicable  in  the  scattered  and  more  rt 
districts,  so  that  in  many  parts  of  the  company's  area 
inhabitants  were  cutoff  from  the  use  of  electricity  for  lighting  p 
poses,  even   though   their   mains  might   be  passing  their  An 
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ere  was  no  difference  whatever  between  the  electric  current 
lich  would  drive  a  factory  or  a  motor,  heat  a  flat-iron,  cook  the 
ner  in  an  electric  oven,  or  warm  a  sitting  room  by  a  radiator, 
these  noes  were  all  included  in  the  power*  of  their  Act.  whilst 
■  use  of  the  same  current  for  light  was  forbidden  to  the  ordinary 
is"ho'der.  tt  was  as  if  in  the  area  of  a  water  company,  the 
t.'r  might  h»  sold  for  trade  purposes,  for  washiner  and  sanita- 
n.  l)'it  must  on  no  account  be  drunk  unless  mixed  with  tea, 
na,  or  whisky.  Clause  3  had  therefore  been  inserted  in  the 
npanv's  Bill  in  response  to  many  inquiries  from  residents  in 
h  districts  who  saw  the  company's  mains  close  to  them,  but 
re  unable  to  take  advantage  of  the  supply,  because  they  only 
uired  it  for  lighting  purposes  and  not  for  power,  and  the  company 
re  alfo  receiving  a  large  amount  of  support  from  the  local 
hnrities  in  such  districts.  The  local  authority  of  the  district 
uld  not  be  in  any  way  prejudiced  if  this  power  were  granted, 
they  wished,  they  would  be  a'de  at  any  time  to  take  ont  an 
L^tric  lighting  order,  but  in  the  meantime  their  inhabitants 
uld  be  able  to  obtain  from  the  company  what  had  now  become 
mst  a  necessity  of  modern  life.  For  some  reason,  a  number  of 
1  larger  local  authorities,  most  of  whom  were  in  no  way  affected 
the  Bill  owing  to  the  special  protections  they  enjoved,  were 
itioning  against  the  Bill  on  this  particular  clause.  It  was  the 
ne  blind  policy  which  thev  pursued  in  1901,  when  thev  opposed 
I  tri"d  to  destroy  the  original  Act,  hut  he  could  hardly  think 
it  Parliament  would  approve  their  action  or  prevent  the 
labitants  of  the  rest  of  the  West  Riding  from  obtaining  the 
'antages  which  they  asked  the  company  to  give  them, 
a  II  irbnry  Council  had  resolved  to  oppose  the  Bill  after 
ch  talk  about  the  company  obtaining  a  monopoly.  If  the 
ectors  had  read  the  Bill,  they  would  see  that  there  was  an 
lolute  misunderstanding  on  their  part.  The  only  change  asked 
was  that  their  ratepayers  might  be  ahle,  if  they  so  desired,  to 
the  current  supplied  by  the  company  for  light  as  well  as  for 
ver,  and,  like  any  other  local  authority,  tbey  might  apply  for  a 
ivisional  order  if  they  desired  to  do  so.  Bearing  this  in  mind, 
vas  difficult  to  understand  the  reason  for  the  Council  coming  to 
s  decision.  In  1904  the  Council  obtained  an  Electric  Lighting 
ler,  and  although  this  company  offered  to  give  them  c  bulk 
iply,  and  the  Distribution  Co.  offered  to  take  over  their  order, 
,hing  was  done,  and  the  Board  of  Trade  eventually  revoked 
ir  powers.  If,  instead  of  opposing  the  company,  these  mani- 
al  authorities  would  realise  what  it  would  mean  to  them  and  to 
ir  cit'zens  to  clear  away  the  floating  cloud  of  smoke  which 
fted  backwards  and ;  forwards  over  the  whole  West  Riding 
nufacturing  area,  and  to  let  in  sunshine,  and  health  and  cleanli- 
s,  and  how  the  whole  possibilities  of  life  in  their  towns  wou'd 
altered,  they  would  give  up  this  short-sighted  opposition,  and 
ill  in  their  power  to  encourage  and  help  the  company  ;  but  it 
aid  seem  that  this  was  quite  beyond  the  imagination  of  these 
incillors  or  that  of  their  legal  advisers. 


Farnham  Gas  and  Electricity  Co. 

E  annual  meeting  was  held  on  Monday  evening,  Mr.  B  J.  Xash 
siding.  The  directors,  in  their  report,  recommended  a  dividend 
;he  rate  of  £7  7s.  per  cent.,  less  income-tax,  for  the  whole  year, 
<  being  the  dividend  permissible  under  the  sliding  scale  clause 
;he  Farnham  Gas  and  Electricity    Act.       This,    after    deduct- 

the  interim  dividend  already  paid,  would  absorb  £923,  and 
ve  a  balance  of  £753  to  be  carried  forward.  A  most  satisfactory 
rease  ir  sales  had  been  obtained  from  both  branches  of  the  com- 
iy's  business.  The  electricity  department  sold  67,927  units,  as 
inst  1 0.2 1 2  last  year. 

fs.  Ernest  Cbcndwell,  a  director,  pointed  out  that  the  gas 
ital  wa»  now  practically  £40,000,  and  the  electricity  capital 
1.00O.  The  effect  of  that  upon  the  electricity  portion  of  the 
lertaking  was  that,  under  their  Act  of  Parliament  they  were 
nd  to  distribute  the  expenses  common  to  the  whole  undertaking 
portionate  to  the  amount  of  capital  of  each  portion  of  the  under- 
ing.  The  electricity  portion  of  the  undertaking  showed  a  loss  of 
rlv  £400,  but  that  was  arrived  at  after  deducting  the  proportion  of 
-third  of  all  the  common  expenses,  whereas  in  the  ordinary  way, 

it  been  a  separate  undertaking,  a  very  small  proportion  of 
se  expenses  would  have  been  attributable  to  it.  Therefore,  one 
hed  to  show  that  to  that  extent  the  gas  portion  of  the  under  - 
ing  was  benefited  and  the  electricity  portion  hampered  and 
dicapped.  With  regard  to  the  progress  of  the  electricity  portion 
the  undertaking,  Mr.  Crundwell  remarked  that  they  were  now 
aping  the  town  sewage,  and,  he  believed,  perfectly  satisfac- 
ly,  so  much  so  that  the  company  had  been  approached  with  a 
v  to  the  extension  of  electric  power  to  a  new  pumping  station 
ich  it  was  proposed  to  erect.  There  was  also  every  prospect 
t  in  the  near  future  the  whole  or  a  greater  portion  of  the  town's 
er  supply  would  be  pumped  by  means  of  electric  power, 
he  report  was  adopted. 


Electrical  and  Industrial  Investment  Co.,  Ltd. 

t  directors'  report  states  that  during  the  year   £85,237    4  j  per 
t.     debenture    stock     and     £12,960  per     cent,     deben- 

i  stock  were  issued  at  par,  making  the  debenture  and  share 
ital  issued  at  December  31st,  L918,  £480,000.  The  directors 
raimend  that  the  ordinary  shares  be  divided  into  equal  amounts 
preferred  ordinary  shares  of  £1  each  and  deferred  ordinary 
ti  !  esii;h,  the  preferred  ordinary  ehares  to  be  entitled  out 
he  profits  of  each  year  to  a  preferential  dividend  at  the  rate  of 
ar  cent,  per  annum  as  from  the  passing  of  the  necessary  special 
'lotion,  and  in  a  distribution  of  assets  to  priority  of  oarjita) 


over  the  deferred  ordinary  shares  ;  the  deferred  ordinary  shares  to 
be  entitled  to  all  surplus  profits  and  assets.  The  directors  have 
continued  to  act  on  the  principle  of  adding  to  reserve  the  profits 
made  on  sales  of  investments  and  of  charging  losses  on  realisation 
against  the  reserve.  The  balance  at  the  credit  of  reserve  account 
at  Deeemb -r  31st,  1913,  was  £24,224.  The  revenue  account  shows 
a  profit,  after  payment  of  all  management  expanses  and  interest 
on  debenture  stocks,  of  £13,059,  plus  £3,314  brought  forward, 
making  £10.373.  The  directors  have  written  off  £3,091.  the 
expenses  of  the  debenture  stock  issue,  and  they  recommend  a 
dividend  for  the  year  on  the  6  per  cent,  cumulative  preference 
shares,  carrying  forward  £7,282.  At  December  3' st  '  he  company 
held  208  investments  of  the  total  book  value  of  £5*8,430,  On 
the  basis  of  the  middle  market  prices  of  the  quoted  securities 
(£365,197,  equal  to  62  per  cent,  of  the  total)  at  December  31st. 
and  of  the  cost  of  the  unquoted  re  ;urities  (£223,233,  equal  to  38 
per  cent,  of  the  total),  the  assets  j>fter  deducting  the  reserve,  les* 
the  liabilities,  are  deficient  by  £4,868  to  provide  for  the  whole  of 
the  capital.  This  deficiency  is  equal  to  a  depreciation  of  the 
quoted  securities  of  1"33  per  cent.,  and  has  been  more  than 
neutralised  by  the  rise  in  values  since  December  31st.  Mr. 
Kingsford  has  resigned  his  seat  on  the  board,  and  Mr.  Charles  H. 
Dade  has  been  elected  to  fill  the  vacancy.  Mr.  J.  A.  Christie, 
owing  to  impaired  health,  does  not  seek  re-election  to  the  board, 
and  the  directors  propose  that  Mr.  Wm.  Parker  be  elected  a 
director. 

Cleveland   and  Durham    Electric    Power,   L'd. — 

In  the  Chancery  Division,  Mr.  Justice  Astbury  has  sanctioned  a 
scheme  of  arrangement  of  the  Cleveland  and  Durham  Electric 
Power,  Ltd.  Counsel  said  the  scheme  affected  nobody,  and,  in 
reply  to  his  Lordship,  explained  how  the  arrears  of  the  pre- 
ferential dividend  amounted  to  £58,000.  Up  to  1910,  he  said,  the 
dividend  was  cumulative,  but,  by  Bpecial  resolution  passed  at  that 
time,  the  cumulative  dividend  was  made  non-cumulative.  It  was 
in  respect  of  that  large  arrear  that  the  company  issued  stock. 

Mather  &  Platr,  Ltd.— The  report  for   1918  states, 

according  to  the  FinaTi&ial  7'imrx,  that  the  net  profits  for  the  year, 
after  charging  depreciation  and  directors'  remuneration  and 
expenses,  are  £164,524,  plus  the  bilance  brought  forward  £35,506. 
The  directors  recommend  a  dividend  for  the  year  at  the  rate  of 
10  per  cent,  per  annum  on  the  ordinary  shares  (less  interim  divi- 
dend paid  September),  also  a  bonus  of  5  per  cent,  on  the  ordinary 
shares,  transferring  to  reserve  account  (bringing  up  the  amount  to 
£270,000),  £50,000,  and  carrying  forward  £40,030. 

Companies  Struck  off  the  Register. — The  following 

companies  have  been  struck  off  the  Register,  and  are  accordingly 
dissolved  : — 

Auto-Controllers. 

Klectrioal  Instrument  Manufacturers. 

Electro-Medical  Institute. 

Improved  Electric  Traction. 

Mica  Boiler  Covering  Co. 

Midget  Steam  Trap  Syndicate. 

Phosphor  Bronze  Co.,  Ltd.  (Registered  1871). 

Holium  Electrical  Co. 

Wimshursc  Hollick  &  Co. 

London    Electric   Mire    < '■».   and    Smiths,    Ltd.— 

The  directors,  according  to  the  Financial  Times,  recommend  a 
dividend  of  7J  per  cent.,  less  income-tax,  on  the  ordinary  shares 
for  the  half-year,  making  10  per  cent,  for  the  year,  placing  £500 
to  depreciation  reserve,  making  £2,500,  £50,000  to  extinguish 
goodwill,  and  carrying  £22,073  forward. 

Chas.  Clifford  &  Son,  Ltd. — The  directors  report  a 
profit  of  £10,123  for  1913  after  deducting  debenture  interest, 
depreciation,  &c.  After  paying  the  preference  dividend  of  6  per  cent, 
for  the  year,  and  10  per  cent,  on  the  ordinary  shares,  £2,500  is 
transferred  to  reserve  and  £2,500  to  debenture  redemption  reserve, 
carrying  forward  £5,014. 

Official  Notices  re  Companies. — The  folio  wing  companies 

will  be  struck  off  the  Register,  at  the  expiration  of  three  months, 
unless  cause  is  shown  to  the  contrary  : — 

Bombay  Hydro-Eleotric  Syndioate. 

Imeson  Finch  &  Co. 

Pearson  Fire  Alarm. 

Kruce  Peebles  &  Co.,  Ltd. — For  1913  the  directors 
report  more  satisfactory  results  than  in  previous  years.  The  net 
profit  is  £2,821.  The  company  has  obtained  a  fair  thare  of  orders 
at  slightly  improved  prices. 

Newcastle  and  District  Electric  Lighting  Co.,  Ltd.— 

The  directors  recommend  a  final  dividend  at  the  rate  of  5  per 
cent,  per  annum,  making  1  per  cent,  for  the  year. 

Newcastle-upon-Tyne  Electric  Supply  Co.,   Ltd. — 

The  directors  announce  a  final  dividend  of  3  per  cent.,  making  5$ 
per  cent,  for  the  year,  on  the  ordinary  shares.  For  1912  the  total 
was  5  per  cent. 

Prospectuses. — Tramways  (M.E.T.')  Omnibus  Co.,  Ltd. 

— The  Electric  and  General  Investment  Trust  Co.,  Ltd.,  have  this 
week  been  offering  for  sale  £100,000—  I J  per  cent,  guaranteed 
debenture  stock  in  this  company,  at  92  per  cent.  The  list  was  to 
close  of  Wednesday. 

QmttantinopUi  Telephone  Co. — The  list  is  to  close  to-morrow  in 
an  offer  of  £200,000  6  per  cent,  obligation  bonds  at  97  per  cent., 
the  money  Uinij  required  for  extensions  consequent  upon  the  large 
number  of  applications  for  service. 
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Kensington  and   kniirlit.sliridire  Electric  li'ilitinir 

Co.,  Ltd. 

The  diroctoi      i  sport  for  the  year  L91S  I  be  renewal 

iiikI   reserve  fund  acoouni    no?      tandfl  al    £1*22,189,  being  an 
increa  e  oJ    96,1 77,    Aftei   rfroviding  foi   thi    amount  placed  to 

hi 1 1     □  i  .     erve  fund  acoount  ( "  By  provision  for  renewal 

and    maintenance  of   buildings,  plant,  ■  ,   £16,974, 

repairs  and  maintenance,  87,013  98  961  "  I  and  after 
paying  the  dividends  i  n  the  8  per  r>  ut,  firai  pr  fen  nee  hares 
to  80th  June,  L918,  on  the  5  per  oeni  aeoond  preference 
shares  to  :;"tli  September,  1913,  and  an  interim  dividend  at 
the  rate  of  8  per  cent,  per  annum  on  the  ordinary  shares  for 
the  firs!  balf  of  the  year,  the  balance  standing  ti  the  credit 
,if  the  ii< ■  t  revenue  account  Poi  the  year  L913  is  99,938,  Of 
the  above  sum  91,500  has  been  appropriated  to  the  paynn  nl 
of  the  tint  preference  dividend  to  the  end  of  the  year,  and 
£&25  bas  to  be  sei  aside  to  meet  the  portion  of  the  dividend 
mi  the  second  preference  shares  accrued  to  the  same  date. 
li  is  proposed  to  paj  out  of  the  balance  of  67,808  a  further 
dividend  on  the  ordinary  shares  at  the  rate  of  in  per  cent. 
per  annum,  for  the  past  half-year,  making  with  the  interim 
dividend  paid  on  August  ]  lib,  9  per  cent,  for  the  year.  This 
will  Leave  62,558  t"  l>e  carried  forward.  The  directors  an- 
nounce the  death  of  Mr.  R.  S.  Erskino  who  held  the  position 
df  secretary  to  the  company  since  its  formation,  and  they 
put  <m  record  their  extremely  high  appreciation  of  the  sterling 
qualities  of  their  Late  Secretary,  to  whose  unremitting  efforts 
the  high  standing  of  the  company  is  very  largely  due.  They 
have  filled  the  vacancy  caused  by  his  death  by  appointing  Mr. 
G.  S.  Britton  wdio  for  a  number  of  years  has  acted  as 
assistant  secretary  to  the  company. 
The  meeting   will  be  held  on  February  '25th. 


London  Electric  Railway  Co. 

The  directors'  report  to  December,  1913,  states  that  the 
gross  receipts  of  the  railway  were  £715,319  and  the  expendi- 
ture was  .£3o2,856,  leaving  £38'2,4(i3  plus  miscellaneous  re- 
ceipts (net)  from  rents,  interest,  4c.,  £59,001,  making  the 
tote]  net  income  £441,464,  plus  £3,107  brought  forward.  There 
have  to  be  deducted  interest,  rentals  and  other  fixed  charges 
£215.259,  appropriation  to  reserve  £8,000,  and  dividend  on 
preference  stock  £126,947,  leaving  a  balance  available  for 
dividend  on  ordinary  shares  of  £94,365.  The  interim  divi- 
(I.imI  ;ii  the  rate  of  £1  per  cent,  per  annum,  which  was  paid 
on  the  fin  ordinary  shares  for  first  half  of  the  year  ended 
31  i  Dei  ember.  1913*,  absorbed  £46,639,  leaving  £47,726,  which 
will  admit  of  the  payment  of  a  dividend  at  the  rate  of  £1  per 
i(iii  in  i  annum  for  the  second  half  of  the  year  ended 
December  31st,  1913.  making  £1  per  cent,  for  the  year, 
ing  forward  a  balance  of  £1,086  after  setting  aside 
£8,000  lor  reserves.  The  dividends  paid  on  the  £10  ordinary 
shares  for  the  year  1912  were,  at  the.  rate  of  £1  per  cent,  per 
annum  with  a  balance  of  £3,107  carried  forward  after  setting 
aside  615,000  lor  reserve.  The  capital  expenditure  during 
the  year  amounted  to  £638.074.  The  extension  of  the  railway 
from  Edgware  Road  to  Paddington  was  opened  on  December 
l.-t.  1913,  and  the  traffic  is  developing  satisfactorily.  Good 
cess  is  being  made  with  the  construction  of  the  exten- 
moii  from  Charing  Cross  to  the  Embankment,  and  it  is  hoped 
this  will  be  opened  for  public  traffic  at  an  early  date.  The 
work  on  the.  Queen's  Park  extension  and  Oxford  Circus  esca- 
lators is  also  well  advanced.  Three  bills  were  submitted  for 
approval  at  yesterday's,  meeting.  Lord  George  Hamilton,  the 
late  Chairman,  having  l'etired  from  the  Board,  the  directors 
have  elected  Lord  Fairer  as  chairman  in  his  place,  and  Vis- 
count Knollys  has  been  elected  to  fill  the  vacancy  on  the 
Board  created  by  Lord  George  Flamilton's  resignation. 


London    Electric   Supply   Corporation,   Ltd. 

The  directors'  report  for  the  year  ended  December  31st,  1913,  states 
that  the  profit  on  working:  was  £71,753,  against  £68,1,70  last 
year.  Adding  the  amount  brought  forward,  £4,706,  and  interest 
on  deposit  £75,  there  is  a  total  of  £76,534.  From  this  there  has 
been  paid  interest  on  debenture  stock,  19' 3,  £19,494,  sinking-  fund 
for  redemption  of  debenture  stock  in  1931,  £12,000,  leaving;  a 
balance  to  be  appropriated  of  £45,040.  It  is  now  proposed  to  pay 
a  dividend  of  6  per  cent,  on  the  preference  shares  (of  which  an 
interim  dividend  of  3  per  cent,  was  paid  on  September  1st,  1913"), 
viz.,  £26,952,  a  dividend  of  3  per  cent,  on  the  ordinary  shares 
£9,990,  to  put  tn  contingencies  account  £3,000,  and  to  carry 
forward  £5  098.  The  sinking  fund  of  £12,000  a  year,  cumulative, 
for  the  redemption  of  debenture  stock  in  1931,  now  amounts  to 
£24,756.  in  addition  to  the  fund  shown  at  the  bottom  of  thh  capital 
account.  The  supply  has  been  efficiently  maintained  during  the 
year.  The  number  of  units  sold  amounted  to  35,336,223,  as 
against  28,409,755  last  year  ;  the  total  costs  per  unit  sold  being 
"62d.,  as  against  '66d.  last  year.  The  power  supplied  for  traction 
purposes  shows  13  per  cent,  increase,  while  the  power  supply  for 
tramways  And  industrial  purposes  shows  60  per  cent,  over  last  year. 
The  plant  and  machinery  have  been  maintained  out  of  revenue,  and 
are  in  efficient  condition.  The  directors  record  the  death  of  their 
esteemed  colleague,  Sir  William  Preece,  who  had  been  a  director 
of  the  Corporation  since  1899.  Mr.  Oliver  Bury  has  been  elected 
to  the  board.    The  meeting-is  \o  he  held  on  Fehma-ry  26th. 


Weitminitor  Electric  Sopplj  corporation,  ltd. 

'I'm   d 

Of     tin       I  i 

company's  mains,   which  on 
of    about    37,710 

I  i,  0  i 

lengl  i  .i  j   in   w  hi  b  bave 

been 

and 
cable)  bavi    b 

ilea  of  w a ;.   i  are  laid  in  thi 
stations   with    tiie   Central    I 

St..  Johi  of  ]o  per 

ci  ut    per  . minim  (,ii  i he  ord  ad  on 

the    I  '.ding 

30th  June,   1913,  hav<  ibuted.      After  a! 

depn  i  the  n<  t  balanit- 

is £43,625,  from   winch   must   he  deducted   the    econd   balf- 
dividend   on    the    prefer*  t   •  orbed 

£11,653,  leaving  £31,972.  Out  of  tin,  the  hoard  reCOmmi  ml 
the,  payment  of  a  dividend  at  the  late  of  10  per  cent,  per 
annum,    less    [ncomi     tax,    for    the    pat   half-year,    making    10 

per  cent,  for  the  year,  carrying  forward   66,078,    'Me   din 
greatly  regret  the  loss  of  the  valuab  on  the  board  of 

Mr.  R.  \Y.  Wallace,  K.C.,  who  has  ceased  to  l,c  a  director. 
Mr.    E.    A.    Moulding,    M.T.,    has   b<  en    elected    to    fill    the 
vacancy. 
The  meeting  is  called  for  February  25th,  at  Eccleston  Place. 

<nkl    (inrludinR   A.C     suppt,    of   1,500.360)    ...  21.906.196 

i        I     on    works           466.977 

Tout         22,373.173 

K\V.   on   circuit,    December   31st,    1913   39,646 


Charing  Cross,  West  End  and  City  Electricity 
Supply  Co,.  Ltd. 

The  directors'  report  for  the  year  ended  December  31st,  1913, 
says  that  the  result  of  working  has  been  satisfactory. 

West  End  Undertakings— The  gross  earnings  of  these  under- 
takings from  sales  of  current,  rents,  &c,  were  £151,240,  as  com- 
pared with  £146,676  for  1912,  and  the  expenses,  excluding  depre- 
ciation, were  £66.866,  as  compared  with  £66,68(5  for  1912.  The 
net  earnings  were  £84.374,  as  against  £79,990.  After  bringing  in 
from  the  previous  year  the  balance  of  £18,000,  profits  from  the 
revenue  account  for  1913  £84,374,  and  interest  accrued  in  1913 
£2,238,  making  together  £104,612,  and  providing  for  interest  on 
debenture  stock  £17,829,  and  setting  aside  for  depreciation 
£22,000,  there  is  a  balance  of  net  revenue  of  £64,782.  Oat  of  this 
have  been  paid  the  dividend  on  preference  shares  for  the  year 
£18,000,  and  an  interim  dividend  for  the  first  half  of  1913  at  the 
rate  of  5  per  cent,  per  annum  on  the  ordinary  shares,  amounting 
to  £10,000,  leaving  a  balance  to  be  dealt  with  of  £36,782. 
The  directors  recommend  that  a  final  dividend  be  paid  on  tbe 
ordinary  shares  for  the  second  half-year  at  the  rate  of  7  per  cent, 
per  annum,  making  6  per  cent,  for  the  whole  year,  absorbing 
£14,000;  that  there  be  transferred  to  general  reserve  (income) 
account  £4,782  ;  and  that  there  be  carried  forward  £18,000.  The 
company  has  now  connected  to  its  West-End  mains  a  total 
equivalent  of  703, 693  (30- watt)  lamps.  The  total  is  made  up  as 
follows :— 454,037  in  lighting,  31,845  in  heating,  and  217,811 
(8,759  h.p.)  in  motive  power. 

City  Undertaking. — The  gross  earnings  of  this  undertaking  from 
sales  of  current,  rents,  &c.,  were  £149,819  for  1913,  as  compared  with 
£148,513  for  1912  ;  the  expenses  were  £80,639,  as  against  £84,959  ; 
and  the  net  earnings  were  £69,180,  as  against  £63,554.  After 
bringing  in  the  balance  of  £18,000  from  1912,  and  paying  interest 
on  the  debenture  stock,  loans  and  advances  (£30,853),  there  is  a 
balance  on  net  revenue  account  of  £56,327,  out  of  which  has  been 
paid  the  dividend  on  the  preference  shares  amounting  to  £18,000, 
leaving  £38327,  as  compared  with  £18,000.  The  directors 
recommend  that  £20,327  be  transferred  to  general  reserve  (income) 
account,  and  £18,000  carried  forward.  The  company  has  now 
connected  to  its  city  mains  the  total  equivalent  of  688,421  (30- watt) 
lamps.  The  total  includes  318,527  in  lighting,  53,28:,  in  heating, 
and  316,609  (12,732  h.p.)  in  motive  power. 

The  ohief  engineer  oertiflss  that  the  plant  ana  machinery  at  the  several 
stations  of  the  company  have  been  maintained  in  a  high  state  of  efficiency. 

By  the  London  Electricity  Supply  Bill,  1914,  the  County  of  London  Co.  is 
seeking  Parliamentary  powers  to  enable  it  and  other  Loudon  supply  com- 
panies to  enter  into  agreements  with  the  London  County  Council.  The 
directors  have  considered  the  provisions  of  this  Bill,  and  are  taking  tue 
Bteps  they  deem  necessary  for  the  protection  of  the  company  s  interesta  oy 
lodging  a  petition  to  be  heard  before  a  Parliamentary  Committee. 

Mr  John  D.  Laurie,  of  the  firm  of  Messrs.  Laurie,  Milbank  A  Co.,  of  Ji, 
Threadneedle  Street,  E.C.,  has  been  appointed  a  director  of  the  company  in 
place  of  the  late  Mr.  Benry  Campbell  Pulley. 

West  End  City 

undertakings,    undertaking. 

Units  generated         »  9}°  <>Gl  ^-BW 

Units  bought     ..         ..         MTMJJ  2b8.430 

Quantity  sold-Pubiio  lamps                   ..  ,0«8.8W  22.ti0a.693 

Other  sales JHii'SK 

Total  B.  of  T.  units  sold 13  270,073  — 

Used  on  works,  and  transmission  and 

distribution  ksses .J'SIuS  KRM-ias 

Total  aoooonted  for 17,688.105  2i>,86M,»39 

Number  of  public  lamps                ■  • .  ,  »»  —  _ 

Total  maximum  supply  demanded  in  kw  .  t>,7io  w.ooo 

The  meeting  is  called  for  February 
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Central  London  Railway  Co. 

The  directors'  report  to  December  31st,  1913,  shows  that  the 

of  the  railway.  &c.  for  the  year  were  62 
ami  th<  expenditure  was  £147,781,  leaving  £107,051 
misoellan  pta  (net)  i    >m  rents,  inl 

making  the  total  net  income  £148,558,  plus  £27,218  brought 
forward.  There  have  to  be  deducted  interest,  rentals  and 
398,  and  dividend.-  on  1 1  pi  r  cent. 
preference  stock  £21,600,  leaving  a  balance  available  for  divi- 
dend on  ordinary,  preferred  ordinary  and  deferred  ordinary 
stocks,  £110,878.  The  interim  dividend  at  the  rate  of  £3  per 
cent,  per  annum  which  was  paid  on  the  ordinary  stock  and 
at  the  rate  of  £4  per  cent,  per  annum  on  the  preferred 
ordinary  sioek  for  the  fust  hall  of  the  year  ended  .'d-.t  I" 
camber,  L913,  absorbed  638,499,  leaving  £72,379,  which  will 
admit  of  the  payment  of  a  dividend  at  the  rate  ol 
cent,  per  annum  on  the  ordinarj  Btock,  at  the  rate  of  E 1 
per  cent,  per  annum  on  the  preferred  ordinary  stock  for  the 
second  half  of  the  year  ended  31&1  December,  L913,  and  at 
the.  rate  of  £2  jut  cent,  on  the  deferred  ordinary  stock  for 
the  whole  year,  making  £3  per  cent,  on  the  ordinal 
and    t'l  p.i   pent.  on  t i l ,    i  1 1 nary  stock  for  the  year, 

carrying  forward  a  balance  of  £20,87.8.  "The  dividends  paid 
for  the  year  L912  were  at  the  same  rates,  with  a  balance  of 
£27,218  earned  forward.  The  capital  expenditure  during  the 
aounted  to  £t,7,7!9.  The  BUI  to  empower  tin  com- 
pany to  enlarge  a  portion  of  its  railway  tunnels;  to  construct 
new  subways  and  works;  and  for  other  purposes  was  sub- 
mitted lor  approval  at  yesterday's  meeting,  as  was  also  the 
London  Electric  Railway  Co.'s  Bill  to  construct  new  sub- 
ways. In  accordance  with  the  arrangements  referred  to  in 
the  last  report  regarding  the  proposals  of  the  Underground 
Electric  Railways  Co.  of  London,  Ltd.,  the  following  direc- 
tors have  resigned,  viz.  :— Dr.  H.  F.  Parshall,  Mr.  Robert 
tflaming,  the  Rt.  Eon.  Viscount  Knbllys,  the  lit.  Hon.  Lord 
Rathmore,  and  in  their  places  have  been  appointed  the  Rt. 
Hon.  Lord  George  Hamilton,  Mr.  Albert  H.  Stanly .  the 
Rt.  lion.  Viscount  Knutsford  and  Colonel  Sir  Herbert  jekyll. 


Consolidated  Diesel  Engine  Manufacturers.  Ltd. 

At  an  extraordinary  general  meeting  of  this  company,  that 
18  to  be  held  to-day,  Friday,  at  Salisbury  House,  London 
Wall,  B.C.,  shareholders  will  have  before  them  a  number  of 
utions  submitted  by  the  majority  of  the  Sharehohl 
ittee,  ami  by  certain  individual  members  thereof.  Those 
put  forward  by  the  majority  read  as  follows:— 

(A)  That  this  meeting  hereby  approves  and  accepts  the  report  of  the 
majority  of   the   shareholders'  committee   dated   7th   February,    1914. 

(Bi  Th.it  the  provision..!  Agreement  dated  the  28th  day  of  January, 
1014,  and  made  between  Messrs.  Alphonse,  Georges,  Gaston  and  Charles 
Cards,  and  Usines  Carets  Frcres,  Ltd.,  of  the  one  part,  and  Mr.  J.  C. 
Inglis  on  behalf  of  the  shareholders'  committee  of  the  other  part,  be  and 
the  same  is  hereby  ratified,  and  that  the  directors  be  hereby  authorised 
to  carry  the  same  into  effect. 

(c)  That  it  is  desirable  to  reconstruct  the  company,  and  accordingly 
that  the  company  be  wound  up  voluntarily  and  that  Reginald  Norton 
Dawson,  F.C.I.S.,  of  356/9.  Winchester  House,  Old  Broad  Street,  in 
the  City  of  London,  be  and  he  is  hereby  appointed  liquidator  for  the 
purposes    of    surh     winding    up. 

(d)  That  the  said  liquidator  be  and  he  is  hereby  authorised  to  consent 

<tion  of  a  new  company  to  be  called  British  Diesel  Oil 
Engines,  Ltd.,  or  some  other  suitable  title,  with  a  Memorandum  and 
Articles  of  Association  in  a  form  to  be  approved  by  the  directors  of  that 
company. 

It)  That  the  draft  Agreement  submitted  to  this  meeting  and  expressed 
to  be  made  between  this  company  and  its  liquidator  of  the  one  part  and 
such  new  company  of  the  other  part  be  and  the  same  is  hereby  approved, 
and  that  the  said  liquidator  be  and  he  is  hereby  authorised  pursuant  to 
Section  192  of  the  Companies  (Consolidation)  Act,  1908,  to  enter  into  an 
Agreement  with  surh  new  company  when  incorporated  in  the  terms  of 
the  said  draft,  and  to  carry  the  same  into  effect  with  such  (if  any) 
modifications    as    he    may    think    expedient. 

Mr.  E.  A.  Richardson  proposes  as  an  amendment  that,  the, 
above    resolutions    be    not    adopted,    but   that    a    provisional 
■  ti    dated   January  28th,   1914,   made   between   Messrs. 
Alphonse,   i  and   Charles  Carels,  and   Usines 

Carels,  Ltd  of  thi  one  part,  and  J.  ('.  Inglis  on  behalf  of 
the  shareholders'  committee  of  the  other  part,  be  adopted; 
also  that  the  Consolidated  Diesel  Engine  Manufacturers, 
Ltd  .  be  wound  up  voluntarily.  Mr.  J.  M.  Fells  announces 
olutiorj  that  he  will  move  in  the  event  of  Mr.  Richard- 
son' s  resolution  becoming  the  substantive  motion;  and  tb 
majority  of  the  committee  also  have  a  recommendation  that 
the  expenses  of  the  committee,  &c,  not  exceeding  £600,  be 
paid. 

The  following  are  extracts  from  the  "Majority"  report:  — 

The  committee  see  no  reason  to  doubt  the  honesty  and 
integrity  of  the  directors,  but  the  management  of  the  affairs 
of  the  company  has  been  characterised  by  an  absence  of 
business  capacity.  They  further  consider  that  in  view-  of  the 
difficulties  which  occurred,  the  directors  should  have  con- 
sulted the  shareholders  at  a  much  earlier  period  than  they 
did.  The  unfortunate  financial  position  of  the  company  is 
not  due  to  the  general  state  of  the  industry  itself.  On  the 
contrary,  the  leading  Diesel  engine  manufacturers  in  this 
country  have  as  much  work  as  they  can  do  for  the  next 
two  or  three  years,  and  in  the  circumstances  the  company 
■  not  to  be  in  its  present  condition.  After  careful  con- 
ation    your  •       strongly  that    tin' 

,t    hitherto    exiting    with    Messrs.    Usines    Carels 
nod.     The  committee   found    that 


there  are  outstanding  obligations  and  loans  to  the  extent  of 
about  £215,000  on  the  Ghent  works.  The  obligations  con- 
stitute, a  first  charge  on  the  Ghent  property.  In  view  of  this 
and  taking  into  considt  ration  the  fact  that  further  large  sums 
would  have  to  be  found  for  the  development  of  Messrs. 
of  which  this  company  would  be  expected 
to  find  half — it  is  essential  that  the  company's  interest  in 
Messrs.  Carels  should  be  disposed  of.  The  committee  have, 
therefore,  concluded  a  provisional  agreement  with  Messrs. 
subject   i  Hon  of  the  shareholders,   for  the 

purchase   b;      I  Is,   as   individuals,    of    the   10,001 

shares  held  by  this  company  in  their  firm  for  £150,01.10,  to  be 
satisfied  bj  the  payment  of  £50,0(10  in  cash  or  its  equivalent 
ami  the  surrender  of  the  100,000  fully  paid  £1  shares  held  by 
them  in  this  company.  Under  this  arrangement  the  share- 
holders will  become  sole  owners  of  their  property  in  England. 
The  committee  have  given  the  most  serious  attention  to  the 
question  whether  legal  proceedings  should  be  instituted 
against  the  directors  and  others,  but  they  have  come  to  the 
conclusion  that  any  such  proceedings  would  be  of  doubtful 
advantagi  to  the  company,  owing  to  the  delay  and  great 
expense   involved,    and    to    (he   consequent    depreciation   of   tho 

and  goodwill  during  the  continuation  of  such  proceed- 
ings. .Moreover,  the  committee  desire  to  point  out  that  the 
full  benefit  of  the  agreement  with  .Messrs.  Carels  can  only 
be  realized  by  a  constructive  policy,  and  that  to  complete 
the  various  large  existing  contracts  new  financial  arrai 
ments  are  urgently  required.  The  chief  consideration,  how- 
ever, is  the  very  advanced  state  of  the  works  at  Ipswich. 
Members  of  the  committee  have  personally  inspected  these 
works  and  art!  very  much  impressed  with  the  design,  equip- 
ment and  conditipn  of  the  property.  With  a  further  expendi- 
ture of  £-20,000  on  heavy  tools,  the  Diesel  engines  now  being 
purchased  from  Messrs.  Cards  could  be  economically  manu- 
factured at  Ipswich.  This  fact  your  committee  think  should 
weigh  with  the  shareholders  in  deciding  upon  their  future 
action.  With  the  approval  of  the  committee  the  unnecessarily 
large  stall'  in  the  London  office  was  considerably  reduced  in 
the  month  of  December.  The  committee  have  considered 
various  reconstruction  schemes.  That  submitted  by  the 
directors  to  the  meeting  held  on  the  2nd  December  they  have 
found  to  be  open  to  two  objections.  (1)  That  the  capital  to 
be  provided  would  be  quite  inadequate  for  carrying  on  the 
Ghent  and  Ipswich  works  combined  ;  (2)  that  the  commissions, 
Underwriting  and  other  expenses  were  excessive 
on  the  lnswich  works  alone  will  require  at  least  £100,000  fresh 
capital.  In  view  of  the  very  difficult  situation  that  has  arisen 
as  well  as  of  the  great  diversity  of  opinion  which  appears  to 
prevail  among  the  shareholders  as  to  the  best  course  to  pui 
your  committee  have  decided  to  ask  them  for  a  straight  vote 
on  the  three  alternatives  open  to  them.  Viral. — Reconstruc- 
tion of  the  existing  combination  of  Consolidated  Diesel  and 
Carels  Companies.  Second. — Sale  of  the  Carels'  shares  and 
reconstruction  on  the  basis  of  the  Ipswich  works  alone,  which 
the  committee  recommend.  Third. — Voluntary  liquidation.  In 
the  event  of  a  sufficient  majority  being  obtained  for  the 
second  scheme  the  committee  suggest  that  a  new  company 
be  formed  for  the  purpose  of  taking  over  the  assets  and 
liabilities  of  the  existing  company,  the  new  companv  to  have 
a  capital  of  £500,000  divided  into  1,000,000  shares  of  10s. 
each,  of  which  750,000  will  be  issued.  In  the  opinion  of  the 
committee  the  cash  to  be  provided  by  scheme  No.  2,  detailed 
above,  should  be  adequate  to  meet  the  future  requirements 
of  the  company. 


Metropolitan  Itxilway  Co. 

Lord  Abbrconway,  P.C.,  presided  on  February  12th,  at  the 
offices,  Baker  Street,  over  the  annual  general  meeting  of  the 

i pany.     The  large   hall  was  crowded    with   shareholders. 

The  Chairman,  in  moving  the  adoption  of  the  report 
Electrical  Review,  p.  281),  referred  to  the  fact  that  for  the 
first  time  the  directors  met  the  proprietors  on  their  own 
premises.  The  new  building  would  accommodate  the  whole 
of  the  departments,  and  would  enable  them  to  efl 
economies  in  various  directions.  The  report  and  accounts 
were,  in  the  new  form  prescribed  by  the  Railway  Company  i 
(Accounts  and  Returns)  Act,  1911.  Tho  accounts  covered  tho 
whole  of  the  year  1013.  The  information  given  was 
complete.  As  this  was  the  first  time  (he  accounts  had  been 
prepared  in  (Ins  form  and  on  an  annual  basis  it  was  not 
possible  to  give  comparative  figures  for  the  preceding  year, 
but  for  their  own  purposes  they  had  had  a  comparison  made 
in  the  case  of  the  more  important  items.  In  the  cost  of 
maintaining  the  motors  and  locomotives  there  was  an  in- 
i  of  about  £1,000,  due  partly  to  the  increase  in  the 
mileage  through  the  introduction  of  the  new  East  London 
service,  and  partly  to  the  higher  prices  of  nearly  all  material 
The  running  expenses  were  £12,800  more,  due  partly  to  in- 
ivices,  but  mainly  to  the  higher  price  of  coal. 
The  price  of  fui  1  was  very  high  all  through  1913,  but  there 
■were  indications  of  better  conditions  in  ibis  respect  during 
the  current  year,  and  they  were  already  working  at  materially 
lower  prices.  The.  traffic  expenses  showed  an  increase  of 
the  necessary  increase  in  staff  to  work  the 
East  London  service  and  to  the  enhanced  wages  paid  to  the 
men  under  the  settlements  come  to  with  them  at  the  end 
of  J  91?      To  balance  tho  increased  expenses  caused  by  the 
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£6,500.     The   residential  places  served   bj   the  bine   north   of 

Wjlleaden   were   all   showin further  development, 

and  the  prospects  for  a  continued  Incn  a*  in  thi  dail 
ness  traffic,  winch  of  cum  ,  was  one  of  their  principal  assets, 
were  rerj  good.  Their  rents  were  again  a  very  satisfactory 
feature  6i  the  revenue  account,  .-is  they  Bhowed  an  increase 
from  new  tenancies  created  ol  £4,500  over  L912.  Durin 
coming  twelve  months  fchej  would  see  a  further  ubstantial 
increase  from   this  source,.     As  to  the  working  of  the  Great 

Northern  and   City    I ,    fchej    did   not  really    take  over  the 

active  management  until  1st  September.  In  the  torn  months 
from  Septembei  to  December  they  had  saved  £1,600  iu  tho 
working  expenses  of  the  line  as  compared  with  the  previous 
year,  winch  was  at  thi  rate  of  oearly  £5,000  a  year,  in  addi- 
tion to  winch  thej  had  saved  £1,260  for  the  halt-year  in  the 
interest  on  debenture  stock.  The  saving  in  expenses  was  in 
of  the  estimate  given  by  the  general  manager  to  the 
shareholders'  committee  when  they  considered  the  seheme 
twelve  months  ago.  The  further  .saving  in  the  cost  of  cur- 
rent would,  of  course,  not  be  effected  until  the  new  sub- 
station was  completed  in  the  course  of  a  few  months.  The 
traffic  on  the  line  showed  a  slight  falling  off  for  the  half- 
year,  but  the.  revisions  in  fares  made  since-  1st  .January  were 
improving  the  earnings  at  the  present  time.  During  the 
year  thej  had  had  many  difficulties  to  contend  with,  and 
there  had  been  many  circumstances  operating  against  them, 
und  it  had  only  been  by  the  exercise  of  the  greatest  economy 
m  working  and  by  taking  every  opportunity  of  opening  up 
new  sources  of  revenue  that  tbey  had  been  able  to  keep  tho 
net  receipts  up  to  practically  the  same  level  as  1912.  They 
had  reason  to  believe  that  in  the  current  year  the  working 
costs  would  be  more  favourable  in  many  directions,  and  that 
the  traffic  prospects  were  decidedly  better.  In  regard  to  tho 
item  Appropriation  to  Eeserve  in  the  accounts,  in  1912  they 
put  £15,000  out  of  revenue  to  the  electrical  renewal  and 
depreciation  fund,  which  stood  now  at  £65,900,  after  having 
borne  during  the  last  few  years  £47,000  in  connection  with 
the  renewal  of  the  generating  plant  at  Neasden,  which  was 
now  completed.  They  considered,  having  practically  a  new 
plant  to-day  that  it  was  not  necessary  this  year  to  make  any 
addition  to  the  electrical  depreciation  fund,  but  they  pro- 
posed instead  of  doing  so  to  commence  a  fund  for  general 
renewal  purposes.  They  proposed  to  start  this  fund  with 
£12,500,  £7,500  of  which  was  taken  direct  from  last  year's 
revenue,  and  £5,000  from  a  suspense  account,  which  would 
otherwise  have  been  credited  to  last  year's  figures.  After 
making  reference  to  the  surplus  lands  stock,  the  Chairman 
said  that  the  reconstruction  of  the  whole  of  the  company's 
generating  plant  at  Neasden  had  been  completed  during  the 
past  year,  and  the  economies  that  they  expected  by  the 
change  were  being  fully  realised.  They  had  also  installed 
new  grates  for  the  boilers,  which  enabled  them  to  burn  a 
much  lower  grade  of  fuel  than  hitherto.  They  now  had  at 
Neasden  a  generating  station  which  they  considered  was 
6econd  to  none,  and  their  cost  per  unit  generated  was  lower 
than  it  had  ever  been,  and  compared  very  favourably  with 
the  cost  at  other  large  power  stations.  They  were  now  erect- 
ing a  sub-station  at  Drayton  Park  for  the  purpose  of  dis- 
tributing current  from  Neasden  for  working  the  Great 
Northern  and  City  section.  The  necessary  transforming 
machinery  was  being  constructed  at  the  Westinghouse  Co.'s 
works  at  Manchester.  They  expected  to  have  the  new  sub- 
station in  operation  by  about  the  end  of  the  half-year,  and 
this  would  enable  them  to  effect  a  very  substantial  economy 
in  the  working  of  that  part  of  the  line,  and  at  the  same  time 
to  reduce  the  cost  of  current  at  Neasden.  By  arrangement 
with  the  companies  who  were  lessees  of  the  East  London 
line,  they  were  providing  the  rolling  stock  and  doing  the 
whole  of  the  working  of  that  system,  and  he  was  glad  to 
say  that  the  traffic  was  showing  a  steady  development  month 
by  month.  They  were  also  making  improvements  on  the 
Hammersmith  and  City  line,  which  was  jointly  owned  by  this 
company  and  the  Great  Western.  Amongst  other  things  they 
were  building  two  new  stations  where  the  line  crossed  the 
Uxbridge  Road  and  the  Goldhawk  Road  respectively.  They 
were  also  at  the  present  time  making  final  arrangements  with 
the  L.  and  S.  Western  Co.  for  exercising  with  electric  trac- 
tion their  running  powers  to  Richmond.  This  would  enable 
them  to  run  a  through  service  from  the  City  to  Richmond 
via  the  Hammersmith  line,  and  would  incidentally  improve 
the,  service  between  the  stations  on  that  line  and  the  City. 
Their  widening  works  on  the  Northern  Extension  line  had 
made  rapid  progress,  and  they  had  brought  certain  sections 
of  them  into  use.  Thev  would  not  be  able  to  open  the  whole 
of  the  widening  from  Finchley  Road  to  Wembley  Park  until 
the  extension  of  the  viaduct  at  Kilburn  was  completed  some 
months  hence,   but  meanwhile  they  would  have  the  use  of 
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and  City  Railway,  and  suggested  that  there  had  already  been 
a  loss  of  610,000  on  it.    The  Metropolitan  Co.  had  paid  I 
as  much  for  the  Tube  as  it  was  worth,  but  the  thi  rn 

Co.   could   afford   to  los  ably  in  order  to  gain   addi- 

tional conveniences  for  their  long-distance  travellers.  He 
protested  Btrbnglj  against  the  proposal  to  raise  £500,000  addi- 
tional capital  and  asked  for  the  support  of  the  ahareho 
at  the  Warncliffe  meeting  to  be  held.  The  direction  in  which 
the  railway  should  develop  was  to  the  west,  and  not  out  to 
New  Cross.  In  conclusion,  he  proposed  a  vote  of  "  no 
dence"  in  the  Chairman  and  his  son,  the  lion.  Francis 
McLaren,  M.P. 

Mb.  J.  HEDGES  seconded  the  vote  of  "no  confidence."  1]„ 
suggested  that  they  wanted   practical  workers  and  not  figure 

heads. 

After  further  discussion,  the  CHAIRMAN  said  he  believed  Mr. 
Pownall  was  sincere  in  his  views,  but  the  shareholders  had 
gone  against  him  and  he  would  ask  him  to  fall  into  line  with 
the  majority.  As  to  the  accusations  made  that  he  and  his 
family  had  been  speculating  in  the  funds  of  the  company, 
there  was  no  foundation  for  the  charge.  From  the  time  he 
joined  the  Board  he  had  never  speculated  in  the  shares  of 
either  that  or  any  other  railway  company.  The  Chairman 
gave  the  details  of  his  share  transactions  over  a  series  of 
years,  and  said  that  he  and  his  wife  and  son  held  between 
them  nearly  £52,000  of  ordinary  stock  in  the  company. 

The  resolution  of  "  no  confidence  "  was  put  to  the  meeting, 
and,  as  the  result  of  a  show  of  hands,  the  Chairman  said 
the  voting  was  near  but  he  thought  the  motion  was  defeated. 

Mr.  Pownall  demanded  a  poll,  which  it  was  agreed  should 
be  taken  at  the  close  of  the  meeting. 

The  report  was  adopted,  and  Lieut. -Col.  Probyn  and  Mr. 
P.  Speek  were  re-elected  directors.  When  the  motion  for 
the  re-election  of  Sir  Clarendon  Hyde  came  on  the  motion 
was  defeated  on  a  show  of  hands,  and  the  Chairman  demanded 
a  poll. 

A  motion  to  empower  the  Board  to  raise  £750,000  of  fresh 
capital  as  authorised  by  the  Act  of  1913  was  also  defeated, 
and  the  Chairman  accordingly  demanded  a  poll  on  this. 

The  meeting  stood  adjourned  to  enable  the  polls  to  be 
carried. 

The  poll  resulted  in  the  defeat  of  the  "  no  confidence  "  in 
the  Chairman  and  the  Hon.  F.  McLaren  resolution  by  274,504 
votes  to  38,174.  The  motions  for  the  re-election  of  Sir  C. 
Hyde  and  for  the  motion  to  create  new  capital  were  carried 
by  similar  figures. 


Metropolitan  District  Railway  Co. 

The  report  of  the  directors  shows  that  for  the  year  ended 
December,  1913,  the  gross  receipts  of  the  railwav  were 
£789,662,  and  the  expenditure  was  £383,132,  leaving  £406,530 
plus  miscellaneous  receipts  £116,542,  making  the  total  net 
income  £523,072,  plus  £8,529  brought  forward.  There  were 
to  be  deducted  interest,  rentals  and  other  fixed  charges 
£337,262,  appropriation  to  reserve  £20,000,  and  dividends  on 
4  per  cent,  guaranteed  stock  and  4 J  per  cent,  first  preference 
stock  £124,930,  leaving  a  balance  available  for  dividend  on 
the  second  preference  stock  of  £49,409.  The  interim  dividend 
at  the  rate  of  £2  109.  per  cent,  per  annum  which  was  paid 
on  the  second  preference  stock  for  the  first  half  of  the  year 
ended  31st  December,  1913,  absorbed  £18,375,  leaving  £31.034. 
which  will  admit  of  the  payment  of  a  dividend  at  the  rate  of 
£2  10s.  per  cent  per  annum  for  the  second  half  of  the  year 
ended  31st  December,  1913,  thus  making  a  dividend  of  £2  10s. 
per  cent,  for  the  year,  carrying  forward  £12.659  after  setting 
aside  £20,000  for  reserve.  The  dividends  paid  on  the  second 
preference  stock  for  the  year  1912  were  at  the  rate  of  £2  per 
cent,  per  annum  with  a  balance  of  £8,529  carried  forward, 
after  setting  aside  £20,000  for  reserve.  The  capital  expendi- 
ture during  the  year  amounted  to  £100,621.     The  electrifica- 
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tion   of  the    East  London  Railway   has  been   completed  and 
electr  nmenced  running  thereon  on  the  31st  Ma 

1913      'Jin    work   of  constructing   flying   junctions   at  Earls 
Court  ad  the  new  line  brought  into  use 

The  works  in  progress  at  Chari]  .  .vlm-h  are 

being  w   in  conjunction   with   the   London   Electric 

Railway  Co.  will  be  Bhortly  completed.  A  satisfactory  means 
of  interchange  will  be  established  at  tins  point  between  the 
Metropolitan'  District  Railway  and  the  Bakerloo  and  llanm- 
stead  lines  of  the  London  Electric  Railway  Co.,  and  the 
must  become  a  large  exchange 
centre  for  passenger  traffic  between  the  three  above-men- 
tioned railways.  The  following  Kills  were  submitted  for 
consideration  at  a  special  general  meeting  held  immediately 
after  the  ordinary  meeting  yesterday:— 

••  I  Bill  t»  empower  the  Central  London  Railway  Co.  to  enlarge  n  portion  of 
their  railway  tunnels;  u>  construe!  new  subways  and  works;  and  lor 
oiher  purpoi 

••  A  Bill  to  empower  the  London  Electric  Railway  Co.  to  construct  new  sub- 
way*;  and  lor  other  purpo 

••  \  BUI  to  confer  additional  powers  upon  the  Midland  Railway  Co.  and  the 
mittee  lor  the  construction  o(  works  and  upon  that 
Company  and  Commi  '•  eat    Northern   Railway! 

Joint  Committee  lor   the  acquisition  o(  lands;    and  for  other  put. 

The  company  have  .sold,  during   the  past   year,   £i. 
prior  lien  debenture  Btock,  the  proceeds  of  which  have  been 
applied  tor  the  general  capital  purposes  -'l  the  company.    The 
directors   have    elected    (apt.    Wilfrid    C.    Dumble   to   fill    a 
vacancy  on  the  board. 


St.  James'  and  Pall  Mall  Electric  Light  Co.,  Ltd. 

Mr.    Walter   Leaf   presided  on  Tuesday    at  the  offices,   Car- 
naoy  Street,  over  the  annual  meeting. 

In  moving  the  adoption  of  the  report  (See  Elec.  Rev.  p.  '283) 
the  Ch.uhman  first  referred  to  the  serious  illness  which  Mr. 
Walker,  the  managing  director,  had  passed  through,  and  con- 
gratulated him  and  the  Co.  on  the  fact  that  he  was  now,  they 
believed,  permanently  re-established  in  health.  Tho  steady 
and    normal    increase-    in    their    sales    had    produced    a    total 

i    of    £llo,O00,    as   against    £136,000  last  year;    an  in 

e  of  £6,000.  For  this  purpose  th*y  had  purchased  and 
rated  about  800,000  units  more  than  last  year,  at  au 
additional  cost  of  about  £0,000,  giving  them  apparently  an 
additional  profit  from  all  sources  of  something  over  £2,000. 
however,  only  part  of  the  facts.  They  had  to 
consider  not  only  the  figures  of  their  own  Co.,  but  those  of 
the  Ceutral  Electric  Supply  Co.,  in  which  they  were  the 
partners  with  the  Westminster  Co.  They  were  becoming 
each  vear  more  dependent  on  the  bulk  supply  which  was 
furnished  by  the  Central  Co.,  and  this  year  their  purchases 
of  current  amounted  to  £62,233,  as  against  only  £41,483  in 
1912.  The  Grove  Road  works,  as  they  knew,  were  admirably 
suited  for  the  generation  i  I  electricity,  I  hey  had  adopted  the 
most  modern  descriptions  of  turbine  and  boiler  plant,  and 
extensions  were  continually  made  to  meet  the  requirements 
of  the  two  purchasing  At  present  the  directors 

had   in  hand   large,  additions   to   the   mam   generating   plant, 
involving  a  capital  expenditure  of  about   £00,000,   and  from 
the  experience  which  they  had  acquired,  they   were  confident 
that   tins   expenditure    would    be    justified    by    a    further    re- 
duction of  the,  low  working  costs  which  had  placed  this  fine 
power  station  in  the  forefront  of  such  undertakings.     As  they 
were    aware,  their  concessions  expired   in    1931,    and  as   that 
date  drew  in  sight,  the  question  of  raising  -additional  capital 
repayable  at  the  end  of  the,  term  became  a  serious  problem. 
If  they  were  t<>  go  to  the  public  to  seek  to  raise  fresh  capital 
by  a  new  debenture  issue,  the  necessary  sinking  fund  needed 
to  repay   the   whole   in   less  than   seventeen   years   would   form 
a  serious  burden  on  the;  undertaking,  and  one  winch   would 
rapidly  grow  more  onerous  every  year.     It  was  therefor*1  of 
the    first    importance    that    they    Bhould    finance    themselves 
during    the    remainder  of    their    term    out   of    their   own    re- 
sources.      For    this    purpose    the    joint   engineers    had    drawn 
up  a  careful  and  detailed  estimate  of  the  capital  requirements 
of   the   Co,    for   the   next    ten  years.       Thai    was   as   far   as,   at 
the  moment,  they  need  l.,t.k  forward.     After  full  considera- 
tion,  the   board   had    adopted   a  to    the  ability   of 
the  joint  managers,  by  which  the  Central  Co.  could   &: 
itself  for  this  period  b;                   arly  a  sum  of  something 
£4,000  to  the  depreciation  fund  invested  m  the  business.    Their 
practice  in  the  Central  Co.,  by  .  pplying 
companies,    had    been    to   set  aside   annually    a    sum.    u 
ing   from    year    to  year,    and    in    1912    amounting    to    II 
of  which  two-thirds  had  been   invested  in  the  names  of   the 
truster's  of   tin-   Co,    jointly,    to   form   a  sinking   fund   foi 
redemption  of  the  debentures,  while  the  other  one-third  had 
been  invested  in  the  business.     After  setting  aside  this  sum 
and    paying    each    <>f   the   companies  a    dividend    of 

cent,    on    their    holdings,     the    price   of    the.    current    ch 
had    been    fixed    at    the   lowest    figure    per    unit   which    would 
balance  i.  account.    Thus  the  additional  sum 

the  Board  had  decided  to  ,  ,,-  f },,.  depreciation  ac- 

count was  provided  by  an  increase  in  the  price  per 
unit  charged  to  the  purchasing  companies,  and  if 
they  referred  to  the  accounts  of  the  Central  Co.,  they  would 
find  that  instead  of  £13,500  as  in  1912,   they  had   in   1913 


charged  £18,574  to  the  depreciation  account,  of  which 
£10,000  had  been  placed  to  the  sinking  fund,  and  the  balance 
of  £6,571,  or  £4,000  more  than  last  year,  ha. I  been  invested 
in  the  business  as  depreciation  fund.  By  maintaining  that 
allocation   they    would    not  only    make    |  I     all    new 

capital  expenditure  so  far  as  thay  could  forsee   it,   but  still 
additional   security   both   to  tin    d  and 

the  shareholders'  lor  the  due,  repayment  of  capital  in  1031. 
And  this  additional  security  had  been  obtained  bj  charging 
these    companies    about.     £2,000     more    for    current     tl 

oiild  rtherwise  have  bail  to  pay.  In  other  words,  about 
£2,000  of  their  profits  hail  been  put  away  to  reserve  in  the 
(  entral  Co.  He  was  anxious  to  make  that  point  quite  clear 
before  he  said  anything  about  the  dividend.  'faking  the 
accounts  of  the  St.  James'  Co.  by  themselves,  it  would  appear 
that  they  were  proposing  to  increase  the  dividend  on  tho 
ordinal)     shares    bj     k>4,000,    when    they   had    really    only     mado 

£2,000  more  profit,  and  that  they  had  provided  the  additional 
£2,000   by   reducing  the   sum   passed    to  credit  of   the  - 

tmgeney  fund.  Be  doped  he  had  made,  it  clear  that  tin. 
was  not  so,  and  tl"*t  they  had  in  tact,  after  providing  practi- 
cally the  same  amount  as  in  1912  for  then-  own  depreciation, 
a  little  over  XIG.ihhi,  again  set  aside  £4,500  as  m  past  years 
for  contingencies,  only  instead  of  adding  the  whole  to  their 
own  contingency  fund,  they  had  taken  £2,000  lor  a  .similar 
purpose  in  the.  Central  Co.,  and  of  course  the  Westminster 
Co.  had  done  the  same.  It  was  not  for  him  to  prophesy  as 
to  the  maintenance  of  the  dividend  of  12  per  cent  which  they 
now  proposed.  He  could  only  tell  them  that  they  wcie  plac- 
ing to  reserve,  in  one  form  or  another,  a  sum  which  after 
consultation  with  the  auditors,  they  held  to  be  such  as  prud- 
ent men  should  set  aside  having  regard  to  the  experience  they 
had  had  in  the  past,  and  the  most  careful  estimate  they 
could  make  of  the  future.  They  might,  of  course,  be  affected 
again  by  some  such  difficulty  as  that  caused  by  the  advent 
of  the  metallic  filament  lamp,  but  they  did  not  at  the  moment 
see  the  quarter  from  which  such  an  event  was  likely  to  come 
upon  them.  They  were  still  engaged,  and  doubtless  would 
always  be  engaged,  on  scrapping  plant  which  had  grown 
out  of  date..  One  such  considerable,  undertaking,  of  which 
they  had  told  them  in  past  years,  hail  now  been  nearly  cairn. 1 
through,  and  had  bet  n  financed  out  of  the  provision 
had  made  for  it  from  revenue.  Others  would  follow  on  it, 
and   they    proposed    to   provide    lor   them    in    I  way. 

And  before  they  asked  the  shareholders  to  vote  lo'-  the  in- 
crease, he  would  like  to  say  fit.  Was  sure  they  had  madt 
ample  provision  for  al!  contingencies  as  any  electric  .supply 
company  in  London.  Few,  if  he  might  say  so  without  in- 
vidious comparison,  had  done  nearly  so  much.  He  must 
refer  to  another  matter  which  many  of  them  had  •  doubtless 
seen  in  the  Press  and  upon  which  they  might  wish  him  to 
say  a  few  words.  A  bill  had  been  promoted  in  the  name  of 
the  County  of  London  Co.  called  the  "London  Electric  Sup- 
ply Bill,"  with  the  object,  apparently,  of  attempting  to 
secure  a  revision  of  the  existing  conditions  and  an  extension 
of  tenure  for  the  whole  of  the  London  electric  supply  com- 
panies. They  had  no  part  in  the  inception  or  drafting  of  that 
bill,  and  heard  of  it  first  only  through  the  public  advertise- 
ment. They  were  therefore  free  to  express  their  views  im- 
partially. They  would,  of  course,  be  glad  to  have  an  ex- 
tension of  their  life  beyond  the  forty-two  years  given  in 
their  order,  but  it  was  essential  that  they  should  have  a 
voice  in  the  terms  on  which  that  extension  was  to  be 
obtained.  Of  those  the  bill  itself  contained  no  hint.  And 
when  they  found  that  it  proposed  to  override  the  Act  of 
which  by  regulating  their  position  towards  the  County  Coun- 
cil, gave  them  rights  which  tiny  deemed  to  be  of  the  utmost 
importance  to  them,  and  they  could  not  accept  it  in  a  blank. 
They  must  at  least  be  in  a  position  to  discuss  on  an  equal  foot- 
ing the  terms,  possibly  very  onerous,  on  which  the  County 
Council  might  be  willing  to  grant  an  extension  of  their 
Order,  and  they  had  therefore  in  tin  interests  of  the  Co.  joined 
with  other  companies  in  presenting  a  petition  against  the.  Hill. 
They     had    doubtless    heard     that     they     had     I  ached 

by     a    financial     group    which     desired     to    effect,     under    the 
form  of   a   large    holding   Co.,    an  amalgamation   of   all    the 
electric  supply  companies  of  London.   Of  that  scheme  he  could 
not  say  much  at  the  moment;  it  was  still   tindei 
tion  by  a  conference,  and  lie  had  no  right  to  anticipate  their 
decision.        He    could    only     say    that    they    ware    not     as    yet 
satisfied     that    the    scheme    would    I  fleet    the    economies    and 
secure  the  profits  which  it  promised,  and  they  wi  . 
further   information.      But   with  regard  to   their  own   < 
particular,  he  must  add  that  the  proposal  in  its  pi 
was  unacceptable  as  it   failed   to  recognise  the  exceptionally 
strong   position    which   that  Co.  had,    with    B  ,   at- 

tained by  prudent  and  conservative  management  in  the  past. 
He    must    ask    them   to    rely    on    the    board   to  protect    their 
interests  in   that  respect.      As  soon   as  any  echemi 
sentol    to  them    which    was    satisfactory   on   that   as   on    other 

points,  the\  would  lose  no  time  in  calling  the  shareholders 
together  and  laying  it  before  them.  In  the  meantim 
would  ask  them  not  to  pay  too  much  attention  to  irresponsible 
statements  appearing  m  the  Press  from  possibly  inten 
sources,  but  to  continue  to  the  board  the  confidence  on 
which  it  had  always  been  their  privilege  to  reckon  in  the 
past. 

Mr.  Pbtob  seconded  the  motion,  and  it  was  carried  without 
discussion . 
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Nottinir.  Hill  Electric  Light  inir.  Co.,  Ltd. 

Thh  director!  in   their   report  state  that  daring  the  yeari 
December  .tint,  1918,  the  ezpeoditnrc  on  ospltal  aooonnt  at  the 

date  of  the  last  balanoe  iheel  ft i  at.  £249,608,     it  now  etude  ut 

£247,993.  Daring  the  pant  year  £8,916  bee  bees  realised  by  the 
sale  of  surplu*  lands.  The  ezpendltare  on  capital  aooounl  exceeds 
the  receipts  by  £38,640.  The  oost  of  the  joint  itation  at  Wood 
Lane  to  date  has  amounted  to  £324,468,  and  joint  debenture  stook 
amounting  to  £231,000  has  been  Issued.  The  redemption  of  thin 
Btock  in  tsoured  by  onmnlative  linking  funds,  which  now  amount 
to  £69,079  invented  in  trustee  Hccuritie  The  following  table 
showa  the  progress  of  the  company  : 

r I, 

1910  Equivalent  of  Bar.  lamps  oonnoctnl.        189,888         499,009 

1911  „  ,,  199,186         aa,r,r,7 

1912  „  ,,  911,888     94,488 

1913  „  ,,  222,800     94 

The  number  of  consumers  is  now  4,o27,  and  with  the  exception 
of  27,  they  are  supplied  at  200  volts.  The  gross  revenue  for  the 
year  was  £40,118,  showing-  an  increaseof  £1,888,  From  the  av»il- 
able  net  profit  of  £25.502  have  to  be  deducted  the  following  sums  :  — 
Depreciation,  renewal  and  reserve  fund,  £3,000  ;  debenture  interest, 
£2,411;  Kensington  and  Notting  Hill  joint  debenture  stock — de- 
benture interest,  £2,681  ;  sinking  funds,  £1,580;  intereat  on  loans, 
£370  ;  amount  to  be  distributed  to  staff  under  co-partnership 
aoheme,  £265  ;  leaving  a  balance  available  for  dividend  of  £16,343. 
Both  classes  of  6  per  cent,  preference  shares  have  already  received 
their  full  dividend,  which  absorbs  £8,130,  and  leaves  a  balance  of 
£7,207  available  for  dividend  on  the  ordinary  shares.  The  directors 
therefore  reoommend  the  payment  of  a  dividend  of  5s.  per  share, 
less  tax,  on  the  ordinary  shares,  absorbing  £6,368,  carrying  forward 
£839.  The  scheme  of  co-partnership  with  the  company's  staff, 
brought  into  operation  during  1912,  is  working  satisfactorily, 
Under  this  scheme  there  will  be  distributed  among  the  staff  an 
addition  to  their  wages  of  8  per  cent.  The  directors  regret  to  have 
to  report  that  Mr.  Geo.  Schultz,  who  has  been  the  engineer  and 
manager  to  the  company  since  its  formation,  has  been  compelled  to 
withdraw  from  active  work  for  reasons  of  health.  In  view  of  his 
long  service  and  intimate  knowledge  of  the  undertaking,  the 
directors  have  appointed  him  consulting  engineer  to  the  board. 
Mr.  R.  G.  Rawkins,  who  has  held  the  position  of  secretary  since  the 
opening  of  the  works,  has  been  entrusted  with  the  duties  of 
manager,  and  Mr.  A.  P.  McDouall,  who  has  baen  for  some  years 
assistant  engineer  under  Mr.  Schultz,  has  been  appointed  chief 
engineer. 

The  meeting  will  be  held  on  February  25th,  at  Winchester 
House.  E.C. 


Units  generated  and  purchased. . 
Units  sold-Publio  lamps.. 

Private  oonsumers  by  meter  . . 

Total  sold 

Units  used  on  works 

Total  units  accounted  for. . 

Units  expended  in  distribution 

Number  of  publio  lamps 

Total  max.  supply  demanded  in  kw. 


3,409,624 
1USI,698 

2,478,707 

2,5K1,230 

15,843 

2,597,073 

872,551 

53 

1,740 


Cambridge  Electric  Supply  Co.,  Ltd. — The  directors' 

report  shows  during  the  year  ended  December,  1913,  there  were 
connected  235  additional  consumers,  and  the  number  of  units  sup- 
plied was  930,554,  an  increaseof  119,851  units.  The  profit  was 
£11,302,  plus  £984  brought  forward.  After  deducting  debenture 
and  other  interest  £1,832,  placing  £4,000  to  depreciation  fund 
account,  there  remains  a  balance  of  £6,454.  An  interim  dividend 
of  2i  per  cent.,  absorbing  £2,170,  has  already  been  paid,  and  the 
directors  recommend  the  payment  of  a  further  dividend  of  3J  per 
cent.,  making  6  per  cent,  for  the  year.  This  will  absorb  £3,084, 
leaving  £1,200  to  carry  forward.  Of  the  577  shares  which  were 
offered  to  the  shareholders,  369  were  taken  up  at  a  premium  of  £2 
per  share,  which  premium  will  be  transferred  at  a  later  date  to  the 
depreciation  fund  account  or  to  reserve,  as  may  be  thought  best. 
There  remain  a  further  208  shares  which  are  again  offered  to  the 
shareholders  at  the  same  premium.  Mr.  J.  B.  Simpson  has  decided 
not  to  seek  re-election  as  a  director.  He  has  been  a  director  of  the 
company  since  its  formation,  and  his  services  have  been  of  very 
great  value.  The  meeting  takes  place  at  Cambridge  on 
February  25th. 

City  of  London  Electric  Lighting  Co.,  Ltd.— Subject 

to  the  completion  of  the  audit,  the  directors  are  placing  £50,000 
to  reserve  and  recommending  the  following  dividends  : — Preference 
shares,  12s.  per  share  (6  per  cent.  p4r  annum).  Ordinary  shares, 
20s.  per  share,  being  at  the  rate  of  10  per  cent,  per  annum.  On 
account  of  these  dividends  6s.  per  preference  share  and  6s.  per 
ordinary  share  was  paid  in  September,  1913.  After  transferring 
the  balance  of  the  dividend  equalisation  fund  to  profit  and  loss 
and  providing  for  other  appropriations,  there  remains  about 
£27,000  to  be  carried  forward.  For  1912  the  ordinary  dividend 
was  9  per  cent. 

W.  T.  Henley's  Telegraph  Works  Co..  Ltd.— Subject 

to  audit,  the  directors  have  decided  to  recommend  a  dividend  on 
the  ordinary  shares  of  15  per  cent.,  free  of  income-tax,  including 
the  interim  dividend  of  5  per  cent,  paid  August  31st  last,  and  also, 
consequent  on  the  success  of  the  company's  "  Why  Not  "  golf  balls, 
a  bonus  of  5s.  per  share  on  the  ordinary  shares,  tree  of  income-tax. 
The  transfer  books  will  be  closed  from  February  28th  to  March  5th, 
both  days  inclusive.  For  1912  the  total  distribution  on  the  ordi- 
nary shares  was  15  per  cent. 


Northampton  Electric  Uffct  ami  Power  Go.,  in 

—POt  the  year  191.1  they  „re  Sgl 

ami   motori   have   b ■  vatt  lamp**   13,911,  making 

816,  making  t  total  ol      041  H.F.      1  b 
yard    making  a  total  of  10  mile*  I  in i  yur. 

now  feeder 1    hav<  tn 

amounting  to   1,301    yar.lH.      Th tput  nl  electricity  baa  bai 

B  II.-  981  unite,  compared  n  Itfa  B.108, 113  in  the  pri 

maximum  loud  on  plant  win  2,111   R  R 

the  building!  and  generating  plan!  bare  ba 

future  reqalremeni  re  forth 

property  In  ang<  I  Lane  and  i  ettei  Lam .     1 1 

account  has  been  Inoreaaed  i>y  A 5,200 

items   have    been    written   down),   also 

motors,  and  £1,500  added  bo   n  nerve.       Tb< 

required  for  the  dividend  on  the      per  oent,  pre/)  n 

the  directors  propo»e  that  7  per  oent.  per  annuo  should  I 

the  ordinary  shares  for  the  half-year 'making  6  per  oent.  for  tl 

year)  £2,450,  leaving    42,408   to    be   carried  forward.        [I 
necessary  to  Increase  the  capital  of  the  company,  and,  ' 
a  resolution  will  be  submitted  to  the  Hhareholdi  rs 

The  meeting  takes  place  at  Northampton  on  February  26th. 

Electrical   Distribution  of   Yorkshire,    Ltd.— Tl 

directors  report  that  the  net  profit  for  the  three  yearH  endir 
December  31st  is  as  follows  :— 1911,  £1,347  ;  1912,  £1,903;  \:<\ 
£2,569.  The  balance  brought  forward  from  1912,  after  pay  met 
of  directors' remuneration,  was  £486,  and  adding  the  profit  f< 
1913,  there  is  a  disposable  balance  of  £3,051.  The  direete 
recommend  that  this  balance  should  be  dealt  with  as  follows  : — 
dividend  for  1913  at  the  rate  of  6  per  cent,  per  annum  on  tl 
ordinary  shares,  £1,418,  adding  to  the  reserve  fund  £1,000,  ar 
carrying  forward,  subject  to  any  remuneration  voted  to  tl 
directors,  £636.  During  the  year  the  company  has  acquired  1 
transfer  the  electric  lighting  provisional  orders  promoted  by  tl 
Urban  District  Councils  of  Birstall  and  Greetland.  The  rnmbi 
of  consumers  of  the  company's  supply  is  steadily  increasing.  A 
the  date  of  the  last  report  to  the  shareholders  4,865  shares  of  £ 
each  had  not  been  applied  for.  These  shares  have  now  be« 
allotted  and  fully  paid.  At  extraordinary  meetings  of  shareholdt 
held  on  February  25th  and  March  18th,  1913,  a  resolution  wi 
passed  and  confirmed  increasing  the  nominal  capital  of  the  con 
pany  from  £25,000  to  £50,000.  In  order  to  develop  the  unde 
takings  of  the  company  further  capital  will  shortly  be  require 
The  issue  will  be  offered  to  the  shareholders  in  proportion  to  the 
holdings.     The  meeting  takes  place  at  Leeds  on  February  24th. 

Crossley  Bros.,  Ltd. — The  directors'  report  for  tl 
year  ended  December  31st,  1913,  shows  that  the  amount  to  ti 
credit  of  revenue  account  is  £78,670,  out  of  which  a  dividend  hi 
been  paid  on  the  preference  shares  at  the  rate  of  5  per  cent,  pi 
annum  for  the  first  half  of  the  year,  amounting  to  £10,085.  It 
proposed  to  pay  a  further  dividend  for  the  second  half  of  the  yei 
at  the  rate  of  5  per  cent,  per  annum  on  the  preference  share 
amounting  to  £10,085,  to  place  £20,000  to  the  reserve  fund,  and  1 
carry  forward  the  balance  of  £38,501  to  next  account.  Mr.  Joh 
Dempster,  having  left  Manchester,  has  resigned  hiB  seat  on  tl 
board.    The  meeting  will  be  held  at  Manchester,  February  25th. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
The  halt  in  the  pace  of  the  rise,  to  which  attention  was  draw 
here  last  week,  has  lengthened  into  a  pause.  A  few  days  ago,  daj 
to-day  money  showed  signs  of  getting  a  little  stiffer,  which  had 
damping  effect  upon  gilt-edged  securities,  and  through  them  upo 
Home  Railway  and  many  other  investment  stocks.  Political  evenl 
at  home  and  abroad  combined  with  other  matters,  the  maj  irit 
being  of  small  consequence,  to  emphasise  the  sagging  of  prices  ths 
started  when  it  became  obvious  that  the  public  had  ceased  to  bu 
in  large  amounts.  The  House  all  round  was  infected  with  th 
spirit  of  dulness,  and  the  next  developments  are  awaited  wit 
some  vivid  interest.  Markets  took  a  turn  for  the  better  on  Tuesda 
afternoon. 

The  Electric  Lighting  companies  give  an  excellent  account  c 
themselves  in  their  dividend  declarations  in  respect  of  the  pas 
half-year.  Several  have  raised  their  dividends,  the  St.  James": 
City  of  London,  Ch  ring  Cross,  and  Kensington  being  among! 
them,  while  two  or  thrte  are  expected  to  follow  in  the  same  dire< 
tion.  Charing  Cross  stares  responded  to  the  announcement,  bu 
the  rest  of  the  market  Lsqoiet,  te  lOing  a  little  to  the  dull  side,  mnci 
of  the  recent  steam  having  evaporated  from  its  energy.  If  theStoc 
Exchange  as  a  wh  le  were  to  wake  up  into  renewed  strengtl 
electric  lighting  shires  would,  doubtless,  participate  in  the  move 
ment  ;  but  until  such  a  lead  is  afforded  it  may  be  surmised  wit] 
safety  that  this  department  will  not  strike  out  a  line  of  its  own. 

City  Lights  are  J  easier  at  18J,  those  who  bought  in  advance  o 
the  dividend  increase  not  having  been  supplemented  by  furthe 
purchasers.  At  18t  mm  14s.  dividend,  the  yield  on  the  shares  i 
£5  12s.  6d.  per  cent.  Speculation  interests  itself  in  the  proba 
bilities  of   the  County  of  London's  Bill  being  passed  in  the  ourren 
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session  of  Parliament,  although  it  is  thought  that  the  matter  will 
not  come  up  for  debate  until  later  on.  Metropolitan  and  Urban 
Preference  arc  firmer,  while  London  Electric  and  County  Prefer- 
Debentnre  ftocks  are  st'il  exceedingly  scarce,  with 
the  deman.i  for  thi'in  as  keen  as  ever.  The  public  are  taking:  little 
■  the  market  generally,  and  those  who  have  been  respon- 
<ible  f><r  thp  recent  advancs  are  resting  upon  their  oars,  feeling 
ihat  the  lack  of  business  in  stocks  and  shares  supplies  a  reason  for 
he  00m  pars  tire  lassitude  of  prices. 

In  the  Eleotrio.  Railway  section  there  rests  a  fair  amount  of 
Irmneea.  Metropolitans  and  Districts  are  \  to  •}  lower  unchanged. 
District  4  per  cent.  Debenture  stock  is  1  higher,  and  Central 
London  4  A  per  cent.  Preference  rose  8  to  104.  Underground 
Bleotric  Railway  shares  eased  off  to  8s.  9d„  and  the  ti  per  cent. 
iids  hardened  upon  the  company's  financial  statement, 
riven  her*-  last  week  ;  later,  there  was  a  slight  reaction.  The 
lilway  market  is  none  too  pleased  with  Lord  Claud 
Bamilton'a  statement  that  his  company — the  Great  Eastern — had 
to  go  to  the  Dinted  States  in  order  to  get  the  general  manager 
most  suitable  for  the  line  ;  and  the  view  prevails  that  such  a  step, 
ivith  it"  public  proclamation  at  the  company's  meeting,  is  a  blow 
to  ambition  and  initiative  on  the  part  of  the  British  Railway  staffs, 
■specially  those  employed  in  the  most  responsible  kind  of  work. 
East  Londons  gained  a  little,  the  old  rumour  being  circulated  that 
'he  Port  of  London  Authority  wanted  to  buy  the  line.  The 
Midland  Railway,  by  the  way.  is  asking  for  powers  to  extend  for  a 
:onple  of  years  the  time  fixed  by  Parliament  for  the  commencement 
A  the  electrification  work  on  its  Southend  R  tilway. 

Lancashire  United  Debenture  rose  2  points,  and  Hastings 
Debenture  is  also  higher.  London  United  Tramways  Debenture 
;ased  off  to  f>5,  but  Metropolitan  Electro  Tramways  Debenture 
stocks  have  both  improved,  after  their  previous  good  rises.  North 
Metropolitan  ti  per  cent.  Preference  stock  has  been  rising,  on 
pteady  demand  frrm  investors  and  the  price  is  now  quoted  at 
L09J  middle.  The  Electric  aud  General  Investment  Company  has 
been  offering  £100,000  Guaranteed  4  \  per  cent.  Debenture  stock, 
it  '.»_',  of  the  Tramways  (M  E.T.)  Omnibus  Company,  Limited. 

Mexican  bonds  and  stocks  are  mainly  lower.  Recent  news  from 
the  country  has  been  largely  composed  of  items  telling  of  small 
attacks  upon  railway  snd  other  joint  stock  property — none  of  them 
particularly  serious,  but  interpreted  as  an  indication  of  the  temper 
towards  the  foreign  undertakings  on  the  part  of  the  revolution- 
ises, In  consequences  of  this,  Mexican  Light  and  Power  Common 
followed  up  its  last  week's  drop  of  7  points  with  a  small  further 
iecline.  Mexican  Electric  Light  binds  are  1  down,  Mexico  trams 
have  given  way  mure  sharply,  and  Monterey  Debentuie  reverted 
1 1  takes  so  little  business,  either  of  buying  or  selling,  to 
move  these  Mexican  quotations  considerably  that,  as  we  have 
pointed  out  before,  too  much  importance  should  not  be  laid  upon 
movements  that  in  other  securities  would  be  regarded  as 
substantial. 

The  Canadians  are  generally  firm.  Shawinigan  Capital  stock 
hardened  to  146,  British  Columbia  Electric  Railway  stocks  are 
better,  and  Canadian  Generals  hold  their  prices  :  while,  of  the 
bonds  Shawinigan  Firsts  are  I J  higher.  Victoria  Falls  Preference 
went  back  to  15s.  "id.  upon  the  underwriters  getting  left  with  the 
greater  part  of  the  new  issue  of  Second  Debenture  stot'k  recently 
made  by  the  company  ;  the  price  has  declined  to  4  discount. 

The  Anglo-Argentine  Tramways  new  Debenture  stick  keeps  at 
J  premium  for  delivery  at  the  end  of  the  month.  Evidently  there 
ure  stags  about  who  have  not  yet  disposed  of  their  allotments  ;  and 
as  the  rush  for  new  issues  has  given  place  to  a  much  more  sober 
demand,  scrip  stocks  are  less  popular.  The  4  per  cent.  Debenture 
stock  is  a  little  lower  at  93J,  City  of  Buenos  Ayres  Trams  reacted 
to  5i,  and  Para  Electric  Railways  shares  have  lost  another  J. 

The  Telegraph  market  is  steady.  Great  Northerns  rose  to  33J, 
and  in  the  Eastern  group  Eastern  Extension  Ordinary  is  better, 
though  "Chinas  "  lost  J.  Commercial  Cable  Debenture  stock  rose 
to  82J.  Anglo-American  Telegraphs  are  irregular,  the  Preferred 
stock  being  unchanged,  while  the  Deferred  fell  }  to  24;;.  Sub- 
marine Cables  Trust  certificates  have  been  wanted,  New  York 
supplying  buyers.  West  India  and  Panama  shares  reacted  to  2}£, 
as  speculative  markets  in  other  parts  gave  way.  There  has  been 
a  little  selling  of  Marconi  shares.  The  impression  is  that  if  the 
miserable  affair  has  to  be  gone  over  again,  in  the  House  of  Lords, 
with  Lord  Murray  as  the  principal  character,  its  effect  will  be  to 
Btifle  interest  in  the  shares,  from  the  Stock  Exchange  point  of 
view,  although  it  may  titillate  the  appetite  of  those  who  are  not 
already  tired  of  the  unsavoury  business.  The  rest  of  the  group  is 
affected  by  the  dulness  in  the  parent  shares. 

The  Manufacturing  division  shows  a  fair  number  of  rises. 
Telegraph  Constructions  improved  to  40  upon  the  declaration  of 
the  usual  dividend  and  bonus,  making  20  per  cent,  for  the  year. 
HenleyB  jumped  up  7s.  Cd.  to  14},  thanks  to  the  declaration  of  a 
bonus  of  os.  per  share  in  addition  to  the  usual  15  percent,  divi- 
dend, the  former  due  to  the  success  of  the  company's  golf  ball 
"  Why  Not."  Those  who  play  with  it  may  be  tempted  to  apply  the 
same  question  to  the  consideration  that,  as  the  price  of  rubber  has 
fallen  so  much,  that  of  golf  balls  might  be  lowered  in  proportion. 
One  can  well  understand,  however,  the  non-golfing  shareholder  of 
Henley's  feeling  extremely  satisfied  at  the  success  which  the  com- 
pany has  achieved  in  the  "  Why.  Not  "  direction.  Callenders  are 
better  at  1 1 1,  and  there  are  small  improvements  in  Babcock  and 
Wilcox,  Castner-Kellner,  and  Eiison  £2  paid  shares.  British 
Aluminium  Debenture  stocks  are  strong,  the  Seconds  jumping  to 
!'2$,  three  points  higher  than  they  were  a  week  ago.  Rubber 
shares  are  an  erratic  market,  for,  after  being  exceedingly  buoyant 
at  the  end  of  last  week,  they  fell  upon  reaction  directly  afterwards, 
although  the  decline  was  marked  by  steady  buying  of  most  of  the 
investment  shares  as  the  prices  gave  way  here  and  there. 


MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general) 
and  they  may  vary  according  to  quantities  and  other  circumstances- 


Wednesday.  February  18th. 


CHEMICALS.  Ao. 

Latest 
Prioe. 

Fortnight's 
Ino.  or  Deo, 

a  Acid,  Hydrochloric 

per  cwt. 

6/- 

22/- 
Bd. 

per  lb. 

per  cwt. 

6/6 

42/- 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£30  10 

£6  6 

a  Bisulphide  of  Carbon 

M 

£18 

£17  10 
£22  10 

K 

£30  10 

a      n     White  Sugar 

„ 

£•28 

£32 

.. 

per  gal. 

2/6 

.. 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

8Jd. 

,. 

a  Potash,  Caustic.  (88/90  %) 

per  ton 

£22  10 

,, 

a        „       Chlorate 

per  lb. 

Bid. 

ill, 

a        „       Perch  lorate 

H 

.. 

■  Potassium,  Cyanide  (98/100  %) .. 

„ 

7id, 

(for  mining  purposes  only) 

per  cwt. 

82/- 

a  Sulphate  of  Magnesia      . .        . . 

per  ton 

£4  10 

.. 

a  Sulphur,  Sublimed  FlowerB 

M 

£8  10 

a        „         Recovered 

„ 

£6  10 

M 

M 

£6 

,. 

a  Soda,  Caustio  (white  70/72  %)   . . 

„ 

£10  6 

,. 

per  lb. 

Bgd. 

,# 

per  ton 

£8  6 

,. 

a  Sodium  Bichromate,  casks         , . 

per  lb. 

Bd, 

■• 

METALS.  &C, 

b  Aluminium  Ingots,  in  ton  lotB  . . 

per  ton 

£86 

b           „           Wire,  in  ton  lots  1 
(1  tol4  8.W.G.)J 

£112 

■* 

b          „          Sheet,  in  ton  lots   . . 

H 

£112 

p  Babbitt's  metal  ingots     . . 

M 

£60  to  £221 

.. 

C  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

7'd. 

c      ,,     Tube  (brazed)         

„ 

9sd. 

c     „         „     (solid  drawn) 

„ 

Hid. 
7Sd. 

M 

c  Copper  Tubes  (brazed)     . . 

„ 

10id. 

c       „          „      (solid  drawn) 

M 

lOJd. 

g        „       Bars  (best  selected) 

per  ton 

£83 

M 

£83 

H 

£88 

d        „       (Electrolytlo)  Bars 

M 

£68  10 

d       ,,                 „           Sheets     .. 

_ 

£86  10 

d                         „           Bods 

,, 

£74 

rf       „                 „           H.C.  Wire 

per  lb. 

8|d. 

# , 

M 

4/6 

## 

M 

*/- 

n  German  Silver  Wire 

M 

1/10 

„ 

7/- 

h  India-rubber,  Para  fine  ..  -     .. 

„ 

8/1 

)d.  dec. 

1  Iron  Pig  (Cleveland  warrants)  . . 

ppx  ton 

61/9 

4d.  inc. 

„    Wire,  galv.  No.  8,  P.O.  qual. 

M 

£14 

£19  17  6 

12s.  6d.  dec. 

m  Manganin  Wire  No.  28  . .        , . 

per  lb. 

6/6 

per  bot. 

£7  10 

#> 

t  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  Be. 

-# 

e      „                 „            H      medium 

„ 

8/6  to  6/- 

#. 

c     „               „           „      targe   .. 

M 

7/6  to  11/- 

#. 

o  Nickel,  sheet,  wire,  Ao 

,, 

8/6  to  4/6  nom 

p  Phosphor  Bronze,  plain  castings 

„ 

1/1  to  1/3} 

, , 

p         „           „    rolled  bars  ft  rods 

M 

1/0 J  to  1/2 
1/2*  to  1/6) 

## 

p         „           „  rolled  strip  &  sheet 

„ 

per  oz, 

186/- 

d  Bllioinm  Bronze  Wire 

per  lb. 

10|d. 

r  Steel,  Magnet,  In  bars      ..        .. 

per  ton 

666 

. 

g  Tin,  Block  (English) 

„ 

£179  10  to  £180  10 

£8  10  dec. 

n    „     Wire,  Nos.  1  to  16    .. 

per  lb. 

2/6 

p  White  Antifriction  Metals 

per  ton 

£44  to  £194 

k  Zinc,  Bh't  ( Vieille  Montague  bnd.) 

In 

£26  12  6 

Quotations  supplied  by— 


a  G.  Boor  A  Co. 

b  The  British  Aluminium  Co.,  Lid, 

c  Thos.  Bolton  4  Sons,  Ltd, 

d  Frederick  Smith  ft  Co, 

e  F.  Wiggins  ft  Sons. 

/India-Rubber,   Gutta-Percha    and 

Telegraph  Works  Co,,  Ltd, 
g  James  4  Shakspeare, 
b  Edward  Till  A  Co, 


/  Boiling  ft  Lowe, 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  ft  Nephew,  Ltd, 

m  W.  T.  Glover  ft  Co.,  Ltd. 

n  P.  Ormiston  ft  Sons 

o  Johnson,  Mattbey  A  Co.,  Ltd. 

rW,F.  DenniiACo, 


Manila  Electric  Railroad  and  Lighting  Corporation. 

— According  to  the  financial  Press,  the  directors  have  resolved  to 
create  a  British  Advisory  Board,  consisting  of  three  members,  and 
Sir  William  Garstin,  Mr.  Leonard  Govett,  together  with  Mr.  A.  N. 
Connett,  have  been  appointed  to  serve  in  this  capacity.  It  ia 
stated  that  the  appointment  of  an  English  Board  should  enable  the 
large  number  of  English  investors  associated  with  the  undertaking  to 
secure  through  their  newly  appointed  representatives  a  greater 
participation  in  the  councils  of  the  undertaking  than  they  have 
hitherto  enjoyed. 

North  Metropolitan  Electric  Power  Supply  Co. — 

A  meeting  is  called  for  March  2nd  to  authorise  the  company  to 
raise  £100,000,  a  further  portion  of  the  additional  capital  authorised 
by  the  Act  of  1909. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.-HOME. 


Bath  Trama,  Prof.  Ord 

Do.     5%  Pref 

Do.    4J  %  Deb 

Brit.  Elco.  True,  6  %  Pref. 

Do.        Do.  Deterred 

Do,        Do.  6  %  Cum.  Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  5  %  Perp.  Deb.     . . 

Do.  1 A  %  2nd  Deb. 

Central  London  Railway,  Ord. .. 

Do.    Gtd.  Assented 

Do.    Pref 

Do.    Otd.  Assented 

Dc.    Def 

Do.    Gtd.  Assented 

Do.    4  %  Deb 

City  &  8.  London,  5%  Pref.,  1991 

Do.        Do.  1896      .. 

Do.        Do.  1901      .. 

Do.        Do.  1903      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.     4J  %  Deb 

Ib1»  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb,    . . 
London  and  Suburban,  Ord. 

Do.  Do.    b  %  Cum.  Pref. 

Do.  Do.     4J  %  1st  Deb.  . . 


Htocl 

1    Dividends 

Bhar 

,.          'or 

, 

1919, 

1918. 

1 

Nil 

1 

5 

5 

100 

4 

44 

100 

100 

100 

0 

« 

100 

a 

100 

6 

r> 

100 

44 

«4 

100 

a 

a 

100 

4 

100 

4 

4 

100 

4 

100 

9 

100 

4 

100 

4 

4 

100 

5 

5 

100 

6 

6 

100 

5 

S 

100 

5 

s 

100 

4 

4 

1 

ft 

6t 

100 

44 

4* 

5 

a* 

a 

100 

4 

4 

100 

6 

6 

1 
1 

6t 

100 

44 

44 

Closing 
Quotations 
Fob.  17th. 


70  -  76 
16J-  18} 
7*  -     114 

57  —  60 
»l  —  9(1 
en  —  B8 

59  —  W 

88  —  R.1 
70  —  76 
84  —  86 

60  —  65 
R2  —  84 


97  —  99 
95  —  97 
93  —  95 
88  —  90 

4-     3 

67  —  72 
2—24 
71  —  76 
83  —  85 


Rise 

Present 

+  or 

',  ,.  hi 

Fall 

P.O. 

£  a.  d. 

Nil 

6  111     4 

6    0    0 

+  4 

B    9    0 

6    0    0 

6    4    0 

5    H    5 

4  13    9 

4  14     0 

6    6    8 

4  13    0 

8    1    7 

4  15    2 

4     0  10 

— 1 

6    10 

6     1     0 

6    8     1 

6    5    0 

4    9    0 

8    0    0 

+  1 

6    5     0 

6    0    0 

6    6    R 

+  2 

5  17    8 

6  13     4 

6    6    0 

NAME. 


London  Elec.  Railways,  4  %  Deb. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Consol.  . . 

Do.    Surplus  Lands 

Do.    8A  %  Deb 

Do.    8*  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Deb 

4%  Deb 

4  %  Prior  Lien 


4*  %  First  Pref. 
8j% 


Do. 

Do. 

Do. 

Do.    8j  %  Gtd. 
Metro.  Elec.  Trams,  44  %  Deb. 

Do.    6  %  Deb 

Potteries,  Ord 

Do.    6  %  Pref 

Do.    44  %  Deb 

Bouth  Metro.  Trams,  6%  Pref. 

Do.     4  %  Deb 

Underground  Elec,  Railways  .. 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord. .. 

Do.     6  %  Pref 

Do.    44%  Deb 


UK) 
100 

100 

100 
100 
100 

100 
[00 

too 
too 

inn 

1 1  in 
1110 

100 

100 
1 

1 
11 10 


100 
100 

100 


DlvloVri'U 


Closing 
lootatioiii 

ivii.  nib. 


R0  —  91 

a  -  c.7 

41J-  4r,i 
64-66 
86  —  88 
84  —  86 
99  -  81 
82}-  82j 
188  -141 
98  —  96 
97-99 
Ml  —  91 
7.-.  -  77 
92  -  96 
90  —  98 

84'-  87^ 

«-  I 
66  —  70 
3}-  84 

H-  hi 

116  -118 
100  —102 
95  -  96 

«=  f 

80  —  85 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.     2nd  Pref 

Do.    4  %  Deb 

Do.    4*%  Deb 

Do      6  %  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.     6  %  2nd  Deb 

Brazilian  Traction,  Light  and  I 
Power  I 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    4*  %  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.     Pref.  Ord. 

Do.    6  %  Pref.     . 

Do.    44  %  1st  Mort.  Deb. 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4}%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.     6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams      

Citv  Buenos  Aires  Trams  (1904) 

Do.     4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Elec.  Trams   .. 

Do.    5%  A  Deb 

Do.    6%BDeb 


6 

64 

3 

5 

54 

100 

4 

4 

100 

44 

44 

100 

h 

6 

100 

5 

5 

10 

6 

6 

100 

4* 

44 

100 

b 

6 

$100 

6 

6+ 

6 

H 

8 

5 

5 

5 

100 

a> 

44 

100 

H 

Rt 

100 

6 

6 

100 

6 

6 

40 

44 

8 

100 

44 

100 

4i 

I 

5 

7^ 

6 

6 

5 

100 

44 

44 

1 

6 

5 

5 

6+ 

5 

100 

4 

4 

100 

5 

6 

$1000 

5 

6 

1 

Nil 

100 

5 

6 

100 

3 

101— 


91  - 

'8- 

4J- 
S9  - 
121  - 
107  - 
K34- 
98  - 
94  - 
96  - 


61 
43 
944 
694 
98J 
106 
114 
96j 


111 
•1064 
101 


64 
5J 
99 

I 


974 
90 


6    7    5 

5  19    0 

-4 

4    4     8 

4  11     6 

5     1     6 

4  14    3 

6    4    4 

4  13    3 

6     0    0 

-4 

6    9    0 

4  IB    6 

4  13    0 

+2 

4     8    3 

+  1 

6    8    4 

6    8    1 

+  1 

4  18    0 

4    9    1 

4  12    0 

4    6    9 

6  15    5 

4  15     3 

4  11     0 

6  13    4 

-A 

4     9    0 

4     8    4 

6    7    8 

6    2    6 

Nil 

5  11     1 

Nil 

La  Plata  Elec.  Trams,  Ord, 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.     5  %  Deb 

Madras  Elec.  Tr.,6%  Cum. Pref. 
Elec.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Gen.  Con.  6  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
6  %  Bonds  J 

Do.     6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  I 
6  %  1st  Deb.  I 
Singapore  Trams,  6  %  Deb. 
Southern  EL  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

4jfd. 

6 

1 

6 

6+ 

1 

6 

6 

100 

5 

6 

6 

6 

6 

100 

5 

6 

100 

5 

6 

$1000 

5 

6 

$100 

7 

7 

5 

6 

100 

6 

6 

6 

10 

Kit 

6 

6 

6 

100 

5 

6 

6 

6 

H 

100 

44 

44 

5 

6 

100 

5 

6 

$500 

6 

6 

100 

5 

6 

100 

5 

6 

5 

7 

7 

5 

6 

6 

100 

6 

6 

100 

44 

44 

\z 18 

91  —  9£i 
5-  61 
101  —103 
79  —  82 
98  —1C0  sd 
70  —  74 
78  —  83 
88  —  87 
41-  6g 
44—  5 

93  —  95 
6—54 

95  —  97 
101  —103 

94  —  96 
100  —103 

87  —  91 

97  —  99 
4|-  54 
4J-  5i 

94  —  97 

95  —  97 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.-HOME. 


Bournemouth  &  Poole,  Ord, 

Do.    44  %  Pref 

Do.    Second  6  %  Pref 

Do.    44%  Deb.  Stock  .. 
Brompton  &  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Central    Electric  Supply,   4  % ) 

Guar.  Deb.  j 

Charing  Cross,  West  End  &  City 

Do.    44%  Cum.  Pref 

Do.     "  City      Undertaking  "  I 
44  %  Cum.  Pref.  J 

Do.    Do.    4%  Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do      44  %  Second  Deb. 
County  of  London,  Ord 

Eo.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    4i  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    44%  First  Deb 


10 

6 

5t 

10 

44 

44 

10 

6 

6 

Stook 

44 

44 

6 

10 

9t 

6 

7 

7 

100 

4 

4 

6 

6 

6+ 

6 

44 

44 

5 

44 

44 

100 

4 

4 

S 

5 

4+ 

Stock 

44 

44 

10 

9 

lot 

10 

6 

6 

Stock 

6 

6 

100 

44 

44 

10 

6 

bt 

10 

6 

6 

Stock 

3 

it 

Stock 

£3 

5 

6 

6 

6 

100 

44 

44 

6 

6 

6 

6 

6 

6 

100 

44 

44 

9  —  10 
84-  94 
91-  10| 
93  —  96 


42—    6i 
48-    4|  xd 
4—44 

92  -  94 
<I-     eg 

97  -  100 

18  —  19 

18  -  14 
116  -120 

99  -102 

128-   18£ 

ll|-    12* 
1014-1034 

99   -102 

1-     8 

m~  4* 
11—  2 

84  —  87 
44-  5 
48-     41 

91  —  93 


6    0    0 

-4 

4  14    9 

5  11     7 

4  13    9 

6    4    0 

8  16    9 

4     6    0 

+  i 

6  14    3 

+  i 

4  12    4 

5    0    0 

+  14 

4     5     1 

-4 

4  13    0 

4  10    0 

-* 

5    6    3 

4    6    9 

4     3    4 

4    8    1 

4  11    6 

-* 

4  18    0 

4    7    0 

4    8    1 

Nil 

7    6    5 

5    8    6 

6    0    0 

5    2    7 

+  1 

4  16    9 

Hove 

Kensington  &  Knightsbridge,  Ord. 

Do     4  %  Deb 

Kent  Elec.  Power,  44  %  Deb.    . . 
London  Electric,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.     .. 
Metropolitan  

Do.    4*  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    3i%  Mort  Deb 

North  Metropolitan  Power  Sup- 1 

ply,  5  %  Mortgages  (Red.) ) 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    34%  Deb 

South  London,  Ord. 

Do.    6  %  First  Mort.  Deb.     . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.    41  %  First  Deb.  Stock    .. 
Urban,  Ord 

Do.    5  %  Cum  Pref 

Do.    44  %  First  Mort.  Deb.    . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


5 

8 

8t 

5 

R 

9t 

Stock 

4 

4 

Stock 

44 

44 

a 

'4 

6 

6 

6 

Stock 

4 

4 

6 

4 

4t 

6 
Stock 

44 
44 

i 

Stock 

34 

84 

100 

6 

6 

10 

6 

6 

6 

7 

6t 

6 

10 

12t 

6 

7 

7 

100 

84 

84 

4 

b*. 

100 

6 

6 

1 

7 

7 

100 

n 

4* 

£8 

Nil 

5 

s: 

10O 

44 

i\ 

6 

10 

10 

6 

44 

14 

89  —  91 
76  —  £0 

11-  H 
6-61 

90  —  98 
81-  44 
44—     5 

97  -100 
82  —  85 

100  —103 
91—  104 
6—64 
91-  104 
68-  74 
82-85 
8i-     81 

98  -101 

93-96 

8-     8 

23-  34 

86-89 
9—94 
5A-    5& 


*  Unless  otherwise  stated,  all  shares  are  fully  paid.        t  Interim  Dividend,        }  8s.  Cash  and  2%  in  Funded  Certs. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Coniinwd.) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Stock 

Shore. 

for 

6 

6 

6t 

6 

«4 

6t 

6 

h 

6 

100 

6 

6 

8100 

7 

8 

8100 
1 

7 

6 

7 

100 

6 

6 

100 

6 

6 

100 

6 

6 

8600 

6 

6 

10/- 

Nil 

1 

6 

6t 

$500 

5 

6 

6 

Nil 

100 

6 

6 

6 

5 

$100 

4 

4t 

8100 

7 

7 

6 

E 

100 

6 

6 

Closing 
Quotations 
Fen.  17th. 


Rise 

Present 

+  or 

Yield 

Fall 

p.o. 

— 

5  11     7 

5     6    3 

4  14     1 

-  4 

6  10    0 

6  16     7 

+  1 

fi     9    6 

7  13    0 

.. 

6    7    6 

6  14    1 

6    6    6 

6    3    0 

Nil 

11     6    8 

4  16    2 

+  2 

4  14    4 

-1 

7    5    0 

-1 

8    10 

6    0    6 

7    7    1 

Closing 
Quotations 
Feb.  17th. 


Rise 
+  or 
Fall 


Present 
Yield 
p.o. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6  %  Pref 

Calgary  Power,  1st  Mort.  BdB.  . . 
Canadian  Gon.  El,  Com 

Do.    7%  Pref 

Cordoba  Lt.,  PowtrandT.,  Ord. 

Do.    5  %  Deb 

Elec.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  I 

Eleo.  Supply  Victoria,  6  %  1st) 

Mort.  Deb. ) 

Elec.    Dev.    Ontario,    6   %    1st  I 

Mort.  Bonds  )' 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Kaministiquia  Power,  6  %  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  A  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  1st  Mort.  Gold  Bds. 

Do.    6  %  and  Mort.  Bonds    . . 


64-  68 
7S-  8 
SA-    6A 

89  —  91 
118  -117 
123  —128 

a-    e 

90  —  93 
874-  891 


1-  t 
102  —104 
li-  11 
108  —10' 
64  —  69 
48  —  46 
83  —  87 
79  —  83 
64  —  68 


Monterev  Rly.,  Light  &  Power, ) 

6  %  lBt  Mort.  Deb. ) 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal,  1 

6%  1st  Mort.  Bonds/ 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6  %  Deb.  Stock     . . 
Roy.  Eleo.  Co.,  Montreal,  44  %  ) 
1st  Mort.  Deb.  j 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  4J  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  I 
1st  Mort.  Deb.  | 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  1 
1st  Mort,  6  %  Gold  / 


100 

1912. 
5 

1913. 
6 

$100 

9 

lOt 

$500 

6a 

Ea 

Stook 
Do. 
Do. 

10 
6 
6 

6 
6 

100 

■>4 

44 

$100 
$500 
Stock 
Do. 

64 
6 

61 
6 

44 

100 

6 

6 

1 

6 

6 

100 

6 

6 

-  61 
-283 

-  20 
-217 

-108 
-103 
-104 


1-      11 


-tA 


6  11 

4  17 

4    6 


4  12  7 
4  9  0 
4  11  10 

E  11     1 

7  7  8 
6  14    a 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %  Pref 

Babcook  &  Wiloox 

Do.     Pref 

British  Aluminium,  Ord, 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs,  . . 

Do.    Deb.  Stk 

B.I.  &  HelBby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7  %  Pref 

Do.     5  <£  Prior  Lien  Deb.      . . 

Lo     4)  %Deb 

Do.    4*  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


7 

6 

B 

16 

14+ 

6 

6 

6 

fi 

100 

5 

5 

100 

5 

E 

6 

10 

8t 

6 

6 

6 

100 

44 

8 

100 

4* 

2 

Nil 

100 

4 

4* 

100 

6 

6 

1 

1 

2 

Nil 

100 

6 

6 

100 

44 

44 

100 

4* 

4 

6 

15 

6? 

6 

6 

6 

100 

44 

44 

1 

20 

224 

100 

44 

44 

1=  f 

34-  31 
1A-  1A 
1A-  1A 
33-18 

96  —  99 
90  —  95 

8S-     98 

EJ—    ($ 

102  —105 

02  —  96 

1A-    1ft 
68  —  71 

102  -105 
2/-  -3/- 
8/-  —8/6 

0  —  J 
80  —  85 
39  —  43 
28  —  27 
U'-  121 

4J-    tl 

97  -1C0 
2|  -  2* 

103  —106 


8  12     4 

1 

6  17    2 

+A 

5  18    6 
4    8    6 

6  '8    0 

+1 

5    10 

+  4 

6    5    3 
5    6    8 
4  14     1 
4    5    9 

4  14    9 
Nil 

5  12    8 

6  14    6 
Nil 
Nil 
Nil 

5  17    8 
10    9    4 
16  13    4 

1 

+  i 

6    2    4 
4  17    9 
4  10    0 

+  A 

4  'fi     1 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid     ..        .. 

Do.    4%  Deb 

Do.    6  %  Second  Deb.  .. 
Electrio  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   Robinson,  4%  1st 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref. 


100 

1 

6 

Nil 

6 

1 

6 

a 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

6 

E 

1 

5 

1 

7 

7 

10 

7 

7 

100 

E 

fi 

10 

6 

6 

100 

4 

4 

5 

16 

20+ 

5 

44 

** 

100 

44 

4 

10 

74, 

7A 

10 

5 

6 

12 

20 

20 

100 

4 

4 

100 

4 

4 

100 

+* 


+ 1 

+  A 
+1 


72a 

Nil 
Nil 

6  9    1 

7  7  1 
7  6  6 
6  11  7 
9  18  a 
6  6  E 
B  14  8 
4  6  0 
6  18  4 
4  7  10 
4  7  6 
6  6  0 
6  2  7 
6  17  0 
4    0    0 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph  .. 

Do.     6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    6    %  1 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Stlg.  4  %  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10%  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.   India  Cable,  4*  %) 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

4* 

Stock 

6 

5 

$109 

8 

8 

$lf00 

4 

i 

Stock 

8 

a 

Do. 

6 

6 

Do. 

30/- 

100 

6 

6 

5 

8 

Stock 

4 

4 

10 

6 

6+ 

10 

10 

10 

6 

4 

4 

6 

10 

10 

4 

4+ 

100 

44 

44 

Stook 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

6t 

10 

6 

6 

10 

20 

6+ 

25 

18 

6t 

8100 

6 

6 

8100 

4 

4 

6i-    61 

94  -  97 
123  —126 

92  -  95 
65  —  f8 

1083-1091 
24|—  24J 

108  —105 

78-  7g 
81*—  83* 

"I—  fll 
153-  161 
84—     4 

74—     8 

6j-  n 

97  —  99 

184  —137 
78  —  80 

95  —  97 
128-  128 
94  —  96 
III-  1U 
124-  13 
324—  344 
68  —  60 
88  —  87 
67  —  71 


6  18    4 

6    3    0 

—1 

6    7    0 

+  1 

4    4    8 

4    8    3 

6    9    4 

-I 

6    0    7 

4  IS     2 

6    5    0 

+  4 

4  16    0 

6    8    1 

5  19    6 

5    0    0 

6    6    0 

6    8    6 

4  10  10 

+  1 

6    3    0 

4    7    6 

4    2    4 

-i 

6    8    9 

4    3    4 

+  . 

6    11 

4  12    4 

+  1 

5  16    0 

5    8    4 

5  IB    0 

6  12    8 

Marconi's  Wireless  Telegraph  . . 

Do.     7  %  Cum.  Partio.  Pref.  . . 
Monte  Video  Telephone,  Ord.  . . 

Do.    5%  Pref 

New  York  Telep.,  44%  Gen.Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  I 
Guar.  Debs.  J 

Reuter's  

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  % ) 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America    .. 

Do.    4  %   Debs.,   1  to  1,500) 

guar,  by  Braz.  Sub.  Tel.  ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

6 

6 

1 

6 

6 

100 

44 

44 

1 

10 

lot 

1 

« 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

lot 

Cert. 

6 

6 

Stock 

44 

44 

6 

8 

6t 

6 

B 

6 

24 

24 

100 

4 

4 

10 
10 

1 

li 
6 

10 

6 

6 

100 

6 

6 

10 

7t 

7 

Stock 

4 

4 

$1000 

44 

44 

100  -101 

IS-  24 

li-    H 

874-  89| 

98  -100 

9  —  10 
126  —129 


68-    6J 
64-    6g 

1A-  1A 


2A- 

91-11 

97  —  99 
13J-  188 
96  —  97 


-A 


+  I 


-A 


5    8  1 

5  0  9 

6  8  0 
6  14  8 
4  9  0 
4  14  0 
4  16  0 
4    9  6 

4    0  0 

10    0  0 

4  13  0 

4  11  6 

6  16  5 

4    9  0 

4    8  0 


4  8 
6  17 
6    6 


*  Unless  otherwise  stated  all  shares  are  fully  paid.  t  Interim  dividend.  a  Paid  in  deferred  interest  warrants, 

Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


The  Metric  System. — The  Decimal  Association  has 
sent  us  a  copy  of  its  report  for  the  year  1913,  together  with  a 
price  list  of  its  publications,  and  a  verbatim  r  eport  of  an  address 
by  Mr.  Alexander  Siemens  to  the  Bradford  Textile  Society  on 
November  17th  last  year.  The  report  for  the  year  refers  to  the 
adoption  of  the  metric  carat  by  Order  in  Council,  the  steps  taken 
to  forward  the  movement  in  Australia  and  India,  the  adoption  of 
the  metric  system  by  Siam  and  in  Tripoli,  the  favourable  attitude 
of  the  Japanese  Government,  and  the  inquiry  in  progrets  by  order 
of  the  Chinese  Government  into  the  question  of  introducing  the 
system  into  China.  Captain  H.  Riall  Sankey  and  Mr.  Hugo  Hirst 
have  been  elected  to  the  Executive  Committee,  and  Sir  Charles 
Parsons   has   joined    the   Association,       The  populations    of    the 


countries  which  have  adopted  the  metric  weights  and  measures  as 
their  sole  standards  now  amount  to  476  millions,  including-  Siam. 

Mr.  Siemens's  address  was  given  on  the  invitation  of  the  Brad- 
ford Textile  Society  ;  it  covered  briefly  the  history  of  the  system 
and  the  arguments  in  favour  of  its  adoption  by  this  country.  A 
discussion  followed,  in  which  almost  all  of  the  speakers  favoured 
the  metric  system,  and  a  resolution  was  carried,  with  only  four 
dissentients,  to  the  effect  that  the  meeting-  viewed  with  favour  the 
compulsory  adoption  of  the  metric  weights  and  measures  in  this 
country,  and  urged  the  Bradford  Textile  Society  and  other  trade 
organisations  to  work  for  the  reform.  Only  two  members  of  the 
Textile  Society  voted  against  the  proposal,  which  is  often  said  to 
be  hopeless  of  adoption  in  the  textile  industries. 
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NOTES     ON     THE     STARTING     OF 
SQUIRREL-CAGE    MOTORS. 


By  E.  JA0KBON. 


The  reliability  and  simplicity  of  the  squirrel  cage 
motor  render  its  adoption  particularly  desirable  in 
many  cases  where  these  factors  are  of  vital  import- 
ance and  where  the  nature  of  the  load  is  such  that 
no  speed  variation  is  required. 

Having'  such  an  extremely  simple  piece  of  appar- 
atus as  the  squirrel-cage  motor,  it  is  very  advisable 
to  give  due  consideration  to  the  starting  arrange- 
ment, which  should  be  equally  reliable,  if  properly 
selected,  as  the  motor  it  controls.  Generally  speak- 
ing, starting  may  be  performed  in  five  ways,  viz. :  — 

I. — By  using  a  plain  triple-pole  switch,  either 
single  or  double  throw,  arranged  to  throw  the 
motor  direct  across  the  lines. 

2. — Employing  an  auto-starter  enabling  a  definite 
percentage  of  line  volts  to  be  first  applied— full 
voltage  being  thrown  on  when  the  motor  has 
started. 

g. — Star-Delta  starting — the  motor  having  its 
winding  connected  in  star  at  starting,  and  the  altera- 
tion to  delta  being  made  when  the  motor  is  more  or 
less  up  to  speed. 

4. — By  inserting  resistance  in  series  with  the 
stator  windings  during  starting,  this  resistance 
being  entirely  cut  out  in  the  full  speed  and  running 
position. 

5. — Where  a  group  of  motors,  all  driven  by  one 
generator,  are  required  to  start  up  together,  all  the 
motors  may  be  connected  to  the  generator,  and  the 
latter  gradually  run  up  to  speed — the  speed  of  the 
motors  gradually  increasing  with  the  speed  of  the 
generator. 

At  the  outset  it  must  be  clearly  understood  that 
all  the  above  methods,  with  the  exception  of  (1), 
have  one  object,  viz.,  to  reduce  the  voltage  applied 
to  the  motor  windings  at  starting,  thus  reducing 
the  rush  of  current,  torque,  and  disturbance  to  the 
system  which  would  result  from  the  motor  being 
thrown  across  the  lines. 

The  curves  shown  in  Fig.  1  will  be  found  of  use, 
whatever  system  is  employed,   graphically  showing 
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the  relation  between  the  percentage  starting  voltage 
applied  and  the  resultant  torque  and  current.  They 
have  been  calculated  for  a  well-known  make  of 
motor,  and  although  individual  makes  of  machines 
may  vary  somewhat  more  or  less,  they  will  be  found 
to  be  sufficiently  representative  for  most  practical 
purposes. 

1.  Direct  Starting. — It  is  at  once  obvious  from 
the  curve  that  this  method  must  be  limited  to  com- 
paratively small  machines,  since  the  momentary 
rush  of  current  at  starting  may  reach  5^  time's 
normal  full  load.  It  will  be  found,  therefore,  that 
15  h.p.  represents  the  usual  limit,  although  for  in- 
dividual cases  where  the  starting  is  light  and  the 
momentary  heavy  rush  of  current  no  disadvantage, 
motors   of  large  horse-power  may  be  successfully 


started    in    this    way.      The    I.  hi  .at    thai 

motors  up  to  15  h.p 

the  mains,  provided  the  ■•<!  up  absolute!) 

light;  if   they  are  started   up  under  load,  7i   H.».   i; 
the  limit  which  may  be  switch  t  on. 

It  is  advisable  that  the  star:  ,  \,<:  0f  the 

double-throw  type,  and  so  ari  lat  ammeter 

fuses,   and   other  prol      I  •,  are   cut  out  al 

starting,  otherwise  the  instrument  may  be  damaged 
by  the  heavy  rush  of  current,  while  if  the  f. 
not  to  blow  they  must  be  rated  so  high 
little   use.      Of   course,   a   time-limit   device   on    tht 
circuit  breaker  is  an  alternative  to  the  above 
to  the  heavy  momentary  currents  it  is  advisable  thai 
all  contacts  on  the  starting  switches  be  readily  and 
cheaply  renewable.     Either  oil  immersed  or  non-oil 
immersed  switches  are  permissible,  the  type  largely 
depending  on  the  situation  in  which  the  starter  is 
used.    In  either  case  it  is  advisable  to  select  a  switch 
designed  with  the  object  of  starting  motors  by  this 
method  rather  than  a  cheap,  flimsy  article  which  is 
merely  a  three-pole  switch  but  nothing  more. 

2.  Auto-Transformer  Starting. — The  auto-trans- 
former starter  is  perhaps  the  most  widely  used,  and 
is  a  piece  of  apparatus  standardized  from  the  lowest 
horse-power  up  to  500  or  600  h.p.  This  type  of 
starter  may  either  have  a  single  starting  position, 
or,  alternatively,  may  gradually  increase  the  applied 
voltage  by  several  steps.  Generally  speaking,  the 
first-mentioned  type  is  the  more  usual  and  meets 
most  requirements. 

The  cnange-over,  or  switch,  portion  of  the  starter 
generally  is  either  of  the  knife  switch  or  drum  type, 
the  fixed  contacts  being  connected  to  a,  preferably, 
self-contained  auto-transformer.  The  auto-transfor- 
mer may  either  have  two  or  three  windings,  the  first 
arrangement  having  the  coils  connected  in  V  and 
resulting  in  a  slightly  simplified  starter.  On  moving 
the  handle  to  the  starting  position,  the  auto- 
transformer  coils  are  connected  directly  across  the 
lines,  while  the  windings  of  the  motor  are  connected 
across  a  definite  percentage  of  the  total  turns  in 
the  coils,  thus  applying  a  definite  voltage  to  the 
motor,  say,  only  60  per  cent,  of  normal. 

The  starting  voltage  should  be  the  lowest  at  which 
the  necessary  torque  to  start  the  motor  can  be  ob- 
tained, and  to  secure  this  an  auto-starter  should  have 
provision  for  readily  adjusting  the  starting  voltage 
on  site.  It  is  advisable  to  specify  that  starting 
voltages  of,  say,  25,  40,  50,  60.  or  75  per  cent,  of 
line  voltage  mav  be  obtained.  The  curve  in  Fig.  1 
is  of  use  in  settling  which  is  likely  to  be  the  nearest 
voltage  for  any  particular  job  where  the   starting 


Fig.  1'.— Connections  of  Auto-Stakt; 

torque  is  roughly  known  beforehand.  -  It  must  be 
clearly  understood  that  the  current  given  (curve  A  1 
is  motor  current,  and  that  therefore  the  line  current 
will  be  proportionately  leas  dependent  on  the  parti- 
cular tapping  employed  (see  Curve  B).  For  instance, 
with  a  50  per  cent,  tapping  the  line  current  will  only 
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be  about  half  the  motor  current,  and  so  on. 
Here  again  it  may  be  advisable  to  cut  out  fuses,  etc., 
at  starting,  and  Fig.  2  shows  the  diagram  of  con- 
nections to  give  this  feature,  the  starter  being  one 
of  the  change-over  knife  switch  type. 

Some  trouble  has  been  experienced  on  this  type 
of  starter  by  reason  of  the  fact  that  it  is  often  pos- 
sible to  leave  the  starting  handle  in  the  "start" 
position.  With  a  careless  attendant,  it  will  be  seen 
that  there  is  a  chance  of  burning  out  the  auto- 
transformer  coils,  since  naturally  these  are  only 
rated  to  carry  current  for  a  minute  or  two  without 
damage.  Something  in  the  nature  of  a  spring  return 
is  therefore  highly  desirable,  and  it  will  be  found 
that  it  is  now  possible  to  obtain  starters  of  the  drum 
type  embodying  this  feature,  although  there  will 
always  be  numerous  cases  where  the  simple  type, 
without  spring  return,  may  be  safely  installed.  A 
feature  which  should  be  insisted  upon  is  the  provi- 
sion of  means  to  render  it  necessary  for  the  operator 
to  move  the  handle  into  the  starting  position  before 
it  is  possible  to  move  it  over  into  the  running  posi- 
tion, and  further  that  the  actual  change  over  be 
quickly  made. 

One  interlock,  using  a  trigger  on  the  handle  en- 
gaging on  the  inner  and  outer  surfaces  of  a  cam  on 
the  case,  is  defective  in  that  although  it  ensures  the 
operator  first  moving  to  the  "  start,"  yet  in  the 
event  of  his  moving  back  to  the  "  off,"  and  leaving 
the  handle  there,  it  is  now  possible  on  the  next 
attempt  to  start  to  move  straight  over  into  the  run- 
ning position.  Although  not  recommended,  it  will 
be  seen  that  the  use  of  this  method  of  starting 
permits  of  torques  higher  than  full  load  being  ob- 
tained, provided  that  a  suitable  tapping  is  used. 

3.  Star-Delta  Starting. — This  is  one  of  the  simp- 
lest and  best  methods  provided  the  starting  torque 
does  not  exceed  half  normal  load.  It  will  be  seen 
that  tin's  method  is  really  equivalent  to  using  an 
auto-starter  having  a  58  per  cent,  tapping,  since  the 
voltacre  at  starting  is  1/1.73  =  -58  of  that  when 
running. 

It  should  be  noted  from  the  curve  B  that  the 
current  taken  is  approximately  2  F.L.C.  from  the 
line,  which  is  not  excessive,  and  hence  quite  large 
motors  mav  safelv  be  started  bv  this  method  under 
suitable  conditions. 

The  motor  has  generally  to  be  wound  somewhat 
specially,  but  this  usually  presents  no  difficulty  on 
motors  for  circuits  not  exceeding  a  medium  pres- 
sure. _  The  main  advantage  of  this  method  lies  in 
the  simplicity  of  the  starting  gear,  the  auto-trans- 


Fig.  3. — Star-Delta  Starter,  with  Ammeter  and 
Trifurcating  Box. 

former  coils  used  in  method  (2)  being  eliminated, 
together  with  their  possibility  of  breakdown. 

Starters  of  the  star-delta  type  should  be  provided 
with  some  device  to  prevent  the  operator  going 
straight  over  from  the  "  off  "  to  the  "  delta  "  posi- 
tion, and  preferably  should  ensure  a  definite  pause 
being  made  in  the  "  star  "  or  starting  position,  while 
it  is  a  further  advantage  to  arrange  so  that  the 
starter  will  not  remain  in  the  starting  position,   if 


the  starter  handle  be  released.  Figures  3  and  4  show 
a  typical  star-delta  starter  embodying  the  above 
points. 

4.  Resistance  Starting. — The  method  of  intro- 
ducing resistance  into  the  stator  circuit  at  starting 
is  chiefly  employed  on  small  machines  starting  light 
and  where  the  current  increments  at  starting  are  to 
be  strictly  limited.  The  usual  starting  arrangement 
is  of  a  very  similar  construction    to    the    ordinary 


Fig.  4. — Underneath  View  of  Starter,  with  Oil  Tank 
Removed. 

rotor  starter,  but  has  the  three  arms  of  the  starter 
insulated,  one  from  the  other.  An  alternative 
arrangement  which  may  be  of  use  in  an  emergency 
is  shown  in  Fig.  5,  and  allows  the  use  of  an  ordinary 
type  of  starter,  or  even  a  liquid  starter,  assuming 
the  pressure  does  not  exceed  the  limits  of  medium 
pressure. 

It  will  be  noted  that  a  separate  triple-pole  switch 
is  necessary  to  isolate  the  motor  and  starter. 

Either  of  these  methods  of  connection  may  be 


Fig.  5. — Connections  of  Rheostatic  Starter. 

used,  say,  for  motors  up  to  about  15  h.p.,  starting 
under  not  more  than  half  full-load  torque  with  about 
twice  full-load  current. 

5.  Starting  with  Generator. — This  method  obvi- 
ously can  only  be  used  in  certain  cases,  and  even 
then  it  is  usually  necessary  to  provide  each  motor 
with  a  separate  starting  switch,  for  use  in  the  event 
of  any  one  motor  being  shut  down,  the  others  being 
left  running.  Provided  the  individual  motors  are 
fairly  small,  this  starting  device  may  well  take  the 
form  of  the  double-throw  switch  dealt  with  under 
(1),  as  this  may  then  also  be  used  to  isolate  the 
motor  for  inspection  and  repair. 

The  notes  above  merely  deal  with  standard  three- 
phase  squirrel-cage  motors,  although  they  apply 
almost  equally  to  two-phase,  three-  or  four-wire 
machines. 

The  star-delta  starter  method  has  its  counterpart 
in  the  series-parallel  scheme  of  connection  for  two- 
phase  machines,  the  stator  windings  being  divided 
into  two  parts  connected  in  series  for  starting  and  in 
parallel  for  running. 

In  conclusion,  it  is  important  to  see  that  all 
current-carrying  and  circuit-breaking  surfaces  are  of 
ample  area,  because  of  the  fact  that  the  currents 
dealt  with  are  usually  much  in  excess  of  those  re- 
quired for  D.C.  or  even  slip-ring  machines. 

At  the  same  time,  as  is  well-known,  the  interrupt- 
ing of  the  A.C.  circuit,  particularly  under  oil,  can 
be  more  easily  and  satisfactorily  accomplished  than 
that  of  a  corresponding  D.C.  circuit. 
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N     CATALOGUES. 


By  II.  It.  TAUNTON. 


Catalogues  are  issued  by  manufacturers  and  middle- 
men with  two  objects.  The  first,  and  most  obvious 
one,  is  to  induce  you  to  place  orders  with  them.  The 
second  is  only  to  be  guessed  at  after  long  and  bitter 
experience:  it  is  to  wreak  a  subtle  vengeance  on  you 
if  perchance  you  withhold  your  orders. 

As  thus.  Six  mornings  in  the  week  you  find  a 
score  of  catalogues  in  the  post.  The  majority  are 
emaciated,  flabby-backed  things;  others  display  the 
mis-shapen  eccentricities  of  a  Cubist  enthusiast.  One 
perhaps  is  normal  in  size  and  shape,  and  can  stand 
on  its  own;  none  probably  is  of  the  least  potential 
value  to  you.  But  weakly,  as  is  your  custom,  you 
slam  the  lot  with  the  others  on  the  office  mantel- 
piece, and  there  they  lie,  forgotten  and  useless; 
until  in  the  fulness  of  time  (and  the  mantelpiece) 
they  slide  off  at  the  ends,  and  are  borne  away  by 
the  charlady. 

No  single  order  has  resulted  from  their  fleeting 
existence  in  your  office.  And  yet  they  have  not 
lived  in  vain !  Every  time  you  have  had  occasion  to 
look  up  an  item  in  some  oft-used  price  list,  these 
others,  intent  on  vengeance,  have  clogged  your 
search j  hung  limply  round  your  fingers,  or  banged 
heavily  upon  them;  disguised  themselves  as  your 
objective,  and  being  taken  out,  jibbed  at  being  put 
back  again;  tumbled  over  each  other,  slid  under  each 
other,  crushed  and  crumpled  each  other  in  their 
malicious  eagerness  to  get  in  your  way.  When  at 
length  you  find  the  list  you  are  in  quest  of — either 
swallowed,  like  Joseph's  kine,  by  some  bulkier  cata- 
logue, or  itself  engulfing  half-a-dozen  smaller 
invertebrates — the  whole  mass  leans  ponderously 
upon  your  hands.  You  attempt,  impatiently,  to  push 
them  into  unstable  equilibrium  for  the  moment 
necessary  to  enable  you  to  withdraw  the  one  precious 
volume  you  covet — and  they  incontinently  topple 
over  in  the  opposite  direction,  led  by  one  bulky  brute 
in  the  middle.  "When  father  says  turn,  we  all  turn." 
Your  ewe  lamb  is  lost  in  the  general  debacle;  and 
you  start  all  over  again. 

Two  years  of  catalogue  hoarding  will  reduce  the 
strongest  man  to  a  nervous  wreck;  three  years  at 
the  utmost,  ^d  he  vanishes  from  friendly  ken,  and 
his  relatives  ^  -ichy  at  the  mention  of  his  name. 
The  various  "  sys.  "  of  keeping  catalogues  do 
but  add  fuel  to  the  fire  of  madness.  There  are  some 
who  seek  to  classify  their  catalogues,  dividing  them 
into  compartments  in  which  they  obstinately  refuse 
to  stay.  Little  wonder:  the  discomfort  of  a  slim, 
paper-backed  quarto,  sandwiched  between  a  podgy, 
"  vest-pocket  "  list  and  a  bulky  octavo,  bound  at 
the  short  edge,  is  surely  sufficient  excuse  for  rest- 
lessness. 

Others  get  over  this  difficulty  by  arranging  their 
catalogues  according  to  size,  like  a  regiment  of  Boy 
Scouts.  This  is  pretty,  but  unscientific.  Others, 
again,  would  have  their  lists  arranged  alphabetically, 
or  geographically,  or  ethnologically;  or  according 
to  a  colour  scheme.  On  Monday  they  are  all  on 
parade,  each  in  its  place,  standing  at  attention.  On 
Tuesday  they  are  scattered  in  skirmishing  order,  the 
weaker  units  crippled  by  the  casualties  of  the  pre- 
ceding day.  For  the  rest  of  the  week  they  are  all 
hors-de-cr"'hat. 

Then  ^^s^^He  "  Modern  Methods  "  man.  He 
puts  quaim  ^^^^  id  labels  on  his  library,  and  keeps 
a  junior  clerk  and  a  typist  constantly  employed  on 
an  elaborate  card  index,  guaranteed  to  mask  the 
identity  of  a  "  general  "  catalogue  in  four  volumes. 
Such  a  super-system  was  the  rock  on  which  one 
catalogue-haunted  contractor  of  my  acquaintance 
was  catastrophically  wrecked.  Three  policemen  and 
a  taxicab  with  difficulty  prevented  him  proclaiming 
to  Piccadilly  at  tea-time  his   sudden  conversion  to 


the  Simple  Life.  This  wu  immediately  after  dis- 
covering, on  a  pale  blue  card  written  by  his  favourite 
and  most-trusted  typist,  a  list  of  "Current-saving 
Devices"  indexed  under  "  Cooking  Apparatus." 

It  is  with  some  diffidence,  therefore,  that  I  put 
forward  yet  another  system  of  keeping  catalogues. 
It  is  not,  perhaps,  novel  in  all  it,  details,  but  it  has 
the  merit  of  being  as  simple  as  it  is  effective.  The 
idea  is,  briefly,  to  fix  three  shelves  in  any  convenient 
recess,  the  space  between  the  two  bottom  shelves 
being  sufficient  to  accommodate  quarto  volumes,  and 
that  between  the  two  top  shelves  to  accommodate 
octavo  volumes.  On  the  inner  sides  of  the  top  and 
bottom  shelves,  and  both  sides  of  the  middle  shelf, 
are  a  number  of  broad,  shallow  saw-cuts,  at  regular 
intervals  of,  say,  an  inch.  These  saw-cuts  take 
pieces  of  painted  sheet-iron,  fitting  between  each 
pair  of  shelves.  These  pieces  should  be  stout  enough 
to  be  rigid,  but  an  easy  fit,  and  need  not  extend  back 
for  more  than  half  the  depth  of  the  shelf.  By  their 
means  the  shelves  can  be  divided  up  into  any  con- 
venient number  of  compartments  of  any  convenient 
size,  readily  altered  when  necessary. 

The  catalogues  are  then  sorted  according  to  sub- 
ject. The  electrical  contractor,  for  instance,  will 
havea  compartment  for  "  fittings  "  catalogues,  one 
for  "  cables,"  another  for  "  switchgear,"  and  so  on. 
A  minute  sub-division  is  unnecessary :  a  dozen  dif- 
ferent classes  will  probably  be  quite  sufficient.  It 
is  easy  to  pick  out  any  desired  catalogue  when  it 
is  one  among  not  more  than,  say,  thirty.  It  will 
be  seen  that  there  will  be  two  compartments  for 
each  class,  one  for  octavo,  and  the  other  for  quarto. 
This  is  unavoidable;  there  are  so  many  octavo  cata- 
logues issued  that  provision  must  be  made  for 
them,  and  it  is  hopeless  to  attempt  to  keep  them 
with  the  quarto  volumes. 

Having  sorted  the  catalogues  into  their  several 
compartments,  the  next  point  is  to  ensure  that  they 
shall  not  stray  from  the  fold,  as  is  their  wont,  but 
shall  retain  their  original  classification,  which  is  the 
point  where  all  the  usual  systems  break  down.  Each 
compartment,  of  course,  is  labelled.  Take  all  the 
catalogues  in  compartment  number  one  and  stack 
them  so  that  their  backs  lie  flush,  and  then  paint  a 
band  of  white  across  the  lot,  half  an  inch  wide,  along 
the  bottom  edge.  Treat  the  catalogues  in  compart- 
ment number  two  in  the  same  way,  except  that  the 
band  of  white  paint  is  half-an-inch  from  the  bottom. 
For  the  third  compartment  it  is  an  inch  from  the 
bottom,  and  so  on  for  each  successive  compartment. 
This  half-inch  band  of  paint  is  the  key  to  the  whole 
system.  Its  position  on  the  back  of  the  volume  is 
a  rough  visual  guide  to  the  person  replacing  it  as 
to  the  particular  compartment  it  belongs  to,  without 
his  having  to  reclassify  it  mentally;  so  that  he  will, 
without  conscious  effort,  replace  it  correctly.  If, 
by  any  chance,  he  does  not,  the  mistake  is  seen  at 
a  glance:  any  volume  with  its  distinguishing  band 
at  a  different  level  to  all  the  others  in  the  same 
compartment  is  an  obvious  intruder. 

I  suggest  white  as  it  is  practically  the  only  colour 
not  used  for  the  binding  of  catalogues,  and  will 
therefore  show  up  best.  If  there  are  a  large  number 
of  different  classes  the  bands  may  have  to  be  made 
narrower,  especially  for  the  octavos;  or  they  may 
be  kept  the  same  width — half-inch — and  have  their 
relative  positions  varied  by  shorter  intervals. 

We  are  still  left  with  the  problem  of  the  leaflets, 
and  pamphlets,  and  anaemic  catalogues  that  cannot 
stand  up  by  themselves.  The  best  place  for  the 
majority  of  these  is  the  waste-paper  basket;  but 
some  of  them  must  be  kept.  As  most  of  the  firms 
who  issue  them  have  not  the  common  decency  to 
supply  a  binder  for  them,  the  only  thing  to  be  done 
is  to  provide  binders  oneself.  It  is  these  wretched 
weaklings  that  are  the  cause  of  all  the  untidy  con- 
fusion characteristic  of  the  average  collection  of 
catalogues,    and    it    is    absolutely    essential    to  the 
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success  of  any  system  that  they  be  segregated.  An 
octavo  and  a  quarto  binder,  large  size,  will  be  re- 
quired for  each  class,  and  in  these  the  leaflets  must 
be  bound  as  they  come  in.  If  they  are  numbered, 
and  an  alphabetical  index  is  provided  in  each  folder, 
any  required  price-list  can  be  readily  found. 

And  what  of  the  lanky  folios,  and  podgy  duodeci- 
mos, and  the  other  crank-sided,  double-jointed 
abominations  beloved  of  printers?  The  upper  side 
of  the  top  shelf  may  afford  a  resting  place  for  a 
favoured  lew,  but  the  best  rule  to  adopt  is  to  destroy 
incontinently  every  catalogue  that  will  not  comfort- 
ably fit  either  the  quarto  or  the  octavo  shelf.  Most 
people  save  far  too  many  catalogues;  the  whole 
problem  would  be  immensely  simplified  if  only  those 
catalogues  were  kept  that  were  in  the  least  likely  to 
be  referred  to  within  their  currency.  And  the  first 
ones  to  be  weeded  out  should  be  those  of  abnormal 
size  and  shape;  losing  no  opportunity  of  acquainting 
the  senders  with  the  fact,  and  the  reason.  If  such  a 
plan  were  consistently  followed  by  all  users  of  cata- 
logues, the  natural  law  of  evolution  would  reduce 
all  catalogues  to  the  one  size  and  type— a  stiff- 
backed  quarto — by  the  gradual  conversion  or 
ultimate  elimination  of  all  those  short-sighted 
firms  who  seek  to  call  attention  to  their  wares 
by  catalogues  so  very  different  to  other  people's 
as  to  require  a  special  bookcase  to  them- 
selves. What  a  waste  of  money,  for  instance, 
is  the  issuing  of  "  vest-pocket  "  catalogues.  Has 
anybody  ever  seen  a  sane  business  man  carrying 
one  about  with  him?  Do  the  firms  that  issue  them 
really  think  that  a  healthy-minded  civilised  being  is 
going  to  leave  his  watch  and  chain,  his  fountain  pen, 
his  card-case  and  his  cigar-holder,  all  at  home  in 
order  to  have  four  vest  pockets  free  for  the  accommo- 
dation of  catalogues?  And  if  he  has  one  pocket  to 
spare,  are  there  firms  so  blinded  in  their  egotism  as 
to  think  theirs  is  the  one  catalogue  out  of  a  hundred 
others  he  will  select  to  serve  him  for  mental  pabu- 
lum? And  if  not,  what  is  the  good  of  issuing  them? 
A  "vest-pocket"  catalogue  is  futility  outside  a  vest 
pocket. 

There  is  only  one  way  of  dealing  with  these  and 
similar  freaks,  and  that  is  the  way  of  a  certain 
Dublin  contractor  with  catalogues  in  general.  "  The 
best  way  to  keep  catalogue:,  me  bhoy,  is  not  to 
keep  them  at  all !  " 


ANTENNAE    FOR    COASTAL    STATIONS. 


The  calculation  of  the  inductance  and  capacity 
of  an  aerial  from  its  dimensions  is  comparatively 
easily  carried  out,  but  the  relative  practical  merits 
of  various  arrangements  can  be  determined  by  prac- 
tical experience  alone.  Formerly  the  chief  concern 
of  designers  was  to  increase  the  effective  radius  of 
transmission  of  very  heavily  damped  oscillations. 
This  was  accomplished  by  the  use  of  narrow  vertical 
"  harp  "  or  "  screen  "  aerials,  the  capacity  of  which 
was  very  high.  Such  aerials  proved  satisfactory,  and 
are  still  used  in  coastal  stations  working  with  low 
spark  frequency  and  tight  coupling.  It  does  not 
follow,  however,  that  this  form  oj  aerial  is  the  best 
when  higher  frequencies,  looser  coupling  and  lower 
instantaneous  pressures  are  employed. 

Whereas  new  coastal  stations  have  a  sending  equip- 
ment rated  at  over  5  k.w.,  the  receiving  require- 
ments are  becoming  more  and  more  stringent  in  all 
cases,  and  increasing  attention  must  be  paid  to  the 
characteristics  of  the  aerial  as  a  receiver.  The  verti- 
cal trellis  aerial  is  a  good  sender,  but  reception  is 
often  as  powerful  and  less  distorted  when  a  single 
aerial  wire  of  the  length  of  the  main  wave  is  em- 
ployed. A  horizontal  aerial  is  very  suitable  for 
receiving    purposes,    hence,    suggests    a    writer    in 


"  T.S.F.,"  the  best  form  of  aerial  for  coast  stations 
consists  of  a  vertical  grid  of  wires  connected  to  hori- 
zontal wires  stretched  between  two  masts — in  other 
words,  the  bridge  and  tee-shaped  aerials  as  used  on 
board  ship.  The  tee-formed  aerial  is  specially  suit- 
able for  wave  lengths  of  about  300  metres  and  the 
bridge-form  for  wave  lengths  of  600  metres  or  so. 
These  wave  lengths  are  at  present  prescribed  for  pub- 
lic service  stations.  The  possibility  of  changing  from 
one  to  the  other  improves  reception,  assuming  the 
antenna  energy  is  not  reduced  by  the  use  of  supple- 
mentary self-induction  and  capacity.  Bearing  these 
facts  in  mind,  provision  is  made  for  two  independent 
aerials  (one  for  300  m.  and  one  for  600  m.  wave 
length)  in  each  station.  The  London  Convention 
made  provision  for  yet  another  wave  length  (1,800 
metres),  but  this  is  seldom  employed  in  practice. 
The  connection  of  additional  self-induction  in  the 
600-metre  aerial  adapts  the  latter  for  use  with  any 
longer  wave  length  likely  to  be  required. 

The  aerial  equipment  for  a  long-range  station 
(using  10  k.w.  primary  power)  would  comprise 
masts  250  ft.  in  height,  carrying: — (1)  For  600- 
metre  waves  a  network  of  five  horizontal  wires  (190 
to  200  ft.  in  length  and  2\  ft.  apart)  at  a  height  of 
250  ft.,  connected  at  each  end  to  five  vertical  down- 
going  wires.  (2)  For  300-metre  waves  a  tee-shaped 
aerial  having  three  100-ft.  horizontal  wires  (2^  ft. 
apart  and  suspended  at  a  height  of  160  ft.),  connected 
centrally  to  three  vertical  wires  forming  the  second 
downtake  to  the  station. 

A  5-K.w.  station,  having  masts  45  ft.  in  height, 
might  well  have,  side  by  side  or  one  under  the  other, 
a  four-wire  aerial  for  600-metre  waves  and  a  two- 
wire  tee-aerial  for  300-metre  waves.  These  arrange- 
ments are  said  to  have  proved  satisfactory  in  actual 
working,  in  materially  increasing  the  loudness  of 
reception  over  given  distances,  and  thus  in  lighten 
ing  the  duty  of  operators  while  increasing  the  public 
value  of  the  stations  concerned. 


THE    ALL-ELECTRICAL    OPERATION    OP 
THE    PANAMA    CANAL. 


Br  JOHN  GEO.  LEIGH. 


(Contini'ed  from  page  290.) 

From  the  generating  station  the  energy  will  be  carried 
along  the  east  wing  of  Gatun  Dam  by  heavy  cables  in  dupli- 
cate underground  duct-lines,  and  through  tunnels  under  the 
locks,  into  a  transformer  station,  situated  on  the  east  side 
of  the  locks.  The  duct-lines  are  duplicated,  so  as  to  ensure 
against  damage  in  the  event  of  a  burn-out  of  a  cable  in  one 
or  other  of  them,  and  are  laid  approximately  600  ft.  apart. 
At  the  Gatun  sub-station  the  energy  will  be  transformed 
from  2,200  volts  to  44,000  volts  by  means  of  three  2,000- 
Kff.  step-up  transformers,  other  equipment  beiDg  the 
necessary  lightning  arresters,  oil  switches,  bus-bars,  control 
board  and  auxiliary  apparatus.  From  the  sub-station 
will  emerge  two  high-tension  lines,  running  into  duplicate 
transmission  lines. 

The  transmission  line  crosses  the  isthmus  from  Cristobal 
to  Balboa,  permitting  distribution  of  energy  both  ways  from 
Gatun.  Its  erection  has  been  not  a  little  facilitated  by  the 
fact  that  the  line  parallels  the  Panama  Railroad,  by  means 
of  which  material  has  been  brought  within  a  .few  yards  of 
the  point  of  its  erection.  At  Cristobal  and  Balboa 
terminal  sub-stations  will  receive  the  energy  at  44,000 
volts,  less  the  voltage  drop  in  the  line,  and  convert  the 
pressure,  by  step-down  transformers,  to  2,200  volts,  which 
will  be  the  distributing  voltage  for  all  circuits.  At  Miraflores 
there  will  be  a  sub-station  for  supplying  energy  for  the 
motors  and  lamps  of  Pedro  Miguel  and  Miraflores  locks.  If 
electricity  is  required  along  the  line,  the  transmission  lines 
will  be  tapped  by  an  outdoor  type  of  transformer  sub-station. 
For  example,  at  Caimito  energy  will  be  supplied    to  the 
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high-power  radio  station,  and  at  Monte  Lirio  to  the  bascule 
bridge. 

The  present  generating  station  at  Gatun,  which  lias  been 
in  operation  daring  the  oonetrnotion  period,  may  be 
abandoned  in  a  year  or  so  if  conditions  warrant  completi 
reliance  upon  tlu>  water  power.  Temporarily,  however,  it 
will  be  included  in  the  system,  and  until  the  transmi 
system  is  fully  installed  will  be  used  to  supply  energy  to 
(Jatun  locks. 

In  the  following  sketch,  fig.  5,  is  illustrated  the  type  of 
transmission  line.    Each  of  the  three-phase  conductor  lines  is 


disks,  10  in.  hi  diameter,  joined  by  monel  metal  fif 
This  metal  baa  been  need  on  account  of  its  unusual  strength 
and  ability  to  resist  corrosion,  the  galvanised  fittings  cus- 
tomarily   employed    being    practically    worthless    m    the 

Isthmian    humidity.        The    strain    in  bich    hold 

the    conductors    more    rigidly   to    a    lire,  I    on 

sharp  curves,  two  being  required  per  bridge,  and  also  for 
anchoring  at  intervals,  the  other  type  being  reserved  for  ubc 

on  tangents  and  light  curves.  The  copper  conductor-,  along 
the  line  will  aggregate  in  length  about  .',000.000  ft. — 
1,500,000  ft.  of  Wo.  00  and  .'.00,000  ft.  of  , ..  in.— and 
weigh  approximately  o:;o  tons ;  of  strain  insulators  there 
will  be  2,.r>00  and  of  suspension  insulators  1,000. 

\mong  the  permanent  loads  to  be  placed  on  the  trans- 
mission system  may  be  mentioned  the  following  : — 

Cristobal. — Docks,  lighting  and  power,  bakery,  laundry, 
cold  storage,  ice  plant,  &c. 

Mount  Hope. — Coal-handling  plant.  Colon  waterworks. 


A,  Concrete  pedestals ;  B,  Side  frame ;  C,  Cross  bridge  ;  D,  Brackets  ; 
E,  Three-phase  transmission  line;  F,  Huspension  insulators ; 
U,  Ground  wire  ;  H,  Panama  Railroad  car. 

Fig,  5.— Rail-span  Bridge,  Cristobal-Balboa  Transmission 
Line;  Front  and  Side  Elevations. 


A,  Reflector  for  ceiling  lamps;  B,  Reflector  for  wall  lamps ;  C,  Chase  for  wiring;   D,  Cylindrical 
valve  machine ;  E,  Ducts  for  power  and  lighting  cables. 

Fig.  6.— Interior  Lighting  at  the  Locks. 

(1)  Operating  tunnel  in  lock  walls  ;  (2)  Detail  of  tunnel  reflectors. 


Fig.  ".—Lamp  Standard  fob 
Exterior  Lighting. 


carried  from  suspension  insulators  attached  to  a  side  bracket. 
The  conductors,  No.  00  in  size,  are  5  ft.  apart.  The 
insulators  are  made  of  vitreous  porcelain,  in  three  units,  and 
ample  to  sustain  the  impressed  potential  of  44,000  volts, 
while  the  fittings  are  of  monel  metal  to  resist  climatic 
corrosion.  A  copper-clad  TVin-  ground  wire  is  carried  at 
the  top  of  each  side  frame  for  protection  against  lightning. 
The  steel  bridges,  of  which  917  will  be  required,  are  spaced 
on  300-ft.  centres.  The  span  between  side  frames  is  3G  ft., 
and  the  bridges,  in  addition  to  supporting  the  duplicate 
transmission  lines,  admit  of  the  suspension  of  a  catenary 
trolley  construction,  for  use  in  the  event  of  the  electrification 
of  the  railway. 

Some  features  of  the  construction  appear  worthy  of  note. 
The  side-bracket  suspension  of  the  conductors  separates  the 
duplicate  lines  so  that  a  burn-out  in  one  will  in  no  measure 
affect  the  other,  while  the  conductors,  being  outside  the 
rails,  will  be  comparatively  free  from  deterioration  caused 
by  smoke  from  the  locomotives.  The  conductors  are 
seven-strand  pure  copper  cables,  the  individual  strands 
being  manufactured  without  either  a  soldered  or 
welded  joint ;  splices  are  made  with  soft  copper  sleeves. 
As  the  conductors  are  suspended  at  the  insulators  from 
monel  metal  fittings,  which  are  bushed  with  copper  sleeve., 
there  will  be  no  point  in  the  entire  length  of  line  where  the 
copper  strands  are  in  intimate  contact  with  a  second  metal. 
Thus  there  will  be  prevented  the  introduction  of  an  electric 
couple  and  consequent  electrolytic  deterioration.  At  each 
span  bridge  the  ground  wire  is  clamped  to  the  tower,  and  a 
positive  T-connection  is  made  to  ground  plates  buried  in  the 
earth,  the  idea  being  thereby  to  reduce  to  a  minimum  line 
trouble  and  sub-station  burn-outs  caused  by  lightning. 
The  insulators  supporting  the  conductors  are  of  two  types, 
suspension  and  strain,  each  assembled  of  three  porcelain 


Gatun. — Lock    machinery    and    lighting,    Agua    Clara 
pumping  plant. 

Monte  Lirio. — Bascule  bridge. 


Fig.  8.- 


-Electrical  Conduit  and  Floor  Culvert, 
Miraflobes  Lower  Locks. 


Caimito. — Wireless  station. 

Pedro  Miguel. — Lock  machinery  and  lighting. 
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Miraflores. — Lock  machinery  and  lighting,  water  pump- 
ing plant. 

Balboa. — Dry  docks,  permanent  shops. 

The  lighting  of  all  towns  in  the  Canal  Zone  and  of 
various  aids  to  Canal  navigation. 

Also  following  the  route  of  the  Panama  Railroad,  there 
is  being  laid  a  four-way  vitrified  clay  duct-line  from  Colon 
to  Balboa,  to  contain  the  signal  and  telephone -telegraph 
cables.  One  duct  is  to  be  available  for  lease  or  rental,  and 
the  fourth  will  be  left  for  future  requirements.  The  ducts 
are  laid  on  a  base  of  concrete,  5  in.  thick,  and  encased 
with  8  in.  of  the  same  material  on  the  top  and  sides. 
There  will  be  about  205,000  ft.  of  signal  cable  and 
i'.'i7,730  ft.  of  telephone-telegraph  line.  The  duct-line  is 
being  laid  at  the  rate  of  1,500  ft.  per  day. 

For  the  illumination  of  the  locks  there  have  been 
exhaustive  studies,  with  a  view  to  securing  a  distribution  of 
light  best  suited  to  the  varying  conditions.  In  the  end, 
there  has  been  designed  a  distribution  which,  it  is 
believed,  will  produce  a  correct  and  pleasing  illumination, 
and  an  intrinsic  brilliancy,  causing  the  least  possible 
inconvenience  to  the  eye.  The  lighting  required  has  been 
divided  into  three  distinct  classes — exterior,  interior  and 
machinery  room — and  for  each  of  these  a  different  system 
and  different  lamp  unit  are  used. 

The  exterior  lamp  installation  has  called  for  particular 
attention.  As  ships  will  traverse  the  Canal  at  night,  it  is 
necessary,  first,  that  a  high  intensity  should  be  main- 
tained on  the  coping  and  in  the  water  chamber  ;  and, 
secondly,  that  brilliant  sources  of  illumination  should  be 
shaded  from  the  eyes  of  an  approaching  pilot,  thereby  per- 
mitting an  unrestricted  vision  of  range  and  signal  lights. 
The  type  of  lamp  finally  selected  is  a  large-power  tungsten 
bulb  (400-watt)  set  in  a  concrete  hood  (fig.  7).  The  area 
to  be  illuminated  extends  300  ft.  back  from  the  lock  chamber, 
Single-bracket  standards  will  be  used  on  the  centre  wall, 
where  the  lamps  are  staggered  so  as  to  illuminate  both  lock 
chambers  ;  but  on  the  side  walls,  for  the  purpose  of  throwing 
the  light  for  a  considerable  distance  at  the  back  of  the  lock 
chamber,  standards  with  double  brackets  are  being  placed. 
The  reflector  is  of  cast  concrete,  provided  with  shading 
skirts  which  prevent  the  glare  of  the  lamp  filaments  from 
penetrating  into  distance  along  the  axis  of  the  Canal.  The 
illumination  on  the  lock  coping  will  vary  from  0'7  to  0-l  ft.- 
candle,  and  on  the  open  water  surface  of  the  chamber 
from  0'25  to  0"1  ft.-candle.  The  entire  reflector,  with 
lamp  and  socket,  is,  of  course,  waterproof  and  designed  to 
resist  the  effects  of  tropical  deterioration. 

All  exterior  lamp  units  are  set  30  ft.  above  the  coping, 
bracketed  from  an  ornamental  concrete  standard  of  massive 
proportions  conforming  to  the  heavy  masonry  construction. 
These  standards,  of  which  there  will  be  51 1 — 211  at  Gatun, 
131  at  Pedro  Miguel  and  16!)  at  Miraflores — are  being 
spaced  on  centres  from  50  to  60  ft.  Each  double- 
arm  bracket  weighs,  with  reflectors,  approximately 
1,610  lb.,  and  the  solid  ball  finial,  weighing  730  lb.,  will 
be  employed  to  counterbalance  the  weight  of  the  single-arm 
brackets  used  on  the  centre  wall.  Electrically,  the  lamps 
are  connected  alternately  upon  separate  circuits,  there  being 
thus  a  duplication  of  wiring,  as  well  as  a  means  of  econo- 
mical operation  whenever  only  half  illumination  may  be 
required.  Arrangement  is  made  in  the  wiring  so  that  all 
the  circuits  are  controlled  from  the  watch-tower  centre  from 
which  all  lock  machinery  and  indicating  apparatus  are 
operated.  This  remote  control  is  accomplished  through 
solenoid-operated  circuit-breakers,  the  main  contacts  of  which 
connect  the  lamp  circuit  to  the  lighting  bus-bar  of  each 
transformer  room,  the  solenoid  being  connected  to  the  control 
wires  running  from  the  transformer  rooms  to  the  control  house. 

Provision  is  made  in  the  pedestal  of  each  lamp  standard 
for  a  special  outlet  box  made  of  bronze,  which  permits  the 
insertion  of  plugs  to  connect  up  portable  lamp  and  tele- 
phone circuits.  A  portable  lamp  may  be  required  at  any 
moment  in  the  operation  of  the  locks  to  provide  light  upon  a 
towing  locomotive  or  the  deck  of  a  passing  vessel,  while  the 
portable  telephone  is  intended  to  enable  a  supervisor  of 
lockages  to  communicate  with  the  central  control  house  from 
any  position  on  the  lock  walls. 

The  tunnel  which  connects  the  various  machine  rooms  and 
operating  centres  is  7  ft.  in  height,  its  floor  being  8  ft.  below 


the  lock-wall  coping  (fig.  6).  This  will  be  lighted  normally 
during  daylight  hours  through  deck-lights  spaced  longi- 
tudinally on  15-ffc,  centres,  but  for  use  at  night  or  on  dark 
days  the  illumination  will  be  by  16-c.p.  carbon-filament 
lamps,  or  25-watt  tungstens,  set  in  recesses  in  the  ceiling 
alternately  with  the  deck-lights.  For  these  lamps  there 
has  been  cast  a  special  concrete  reflector  (fig.  6).  Of  these 
reflectors  there  will  be  required  at  Gatun  Locks  052,  at 
Pedro  Miguel  412,  and  at  Miraflores  677.  The  lamps  and 
reflectors  used  in  the  machine  rooms  differ  only  in  the 
shape  of  the  reflectors  and  in  their  setting,  which  is  in 
recesses  in  the  side  walls,  6  ft.  above  the  floor.  Provision 
has  been  made  at  Gatun  for  the  installation  of  I.".  M 
machine-room  reflectors,  at  Pedro  Miguel  for  1,126,  and  at 
Miraflores  for  1,524. 

Both  the  tunnel  and  machine-room  lamps  are  fed  from 
panel  beards,  66  in  number,  distributed  throughout  the  lock 
walls.  They  are  of  the  fused,  branch-circuit  type,  with 
both  main  switch  and  branch  switches.  Among  the 
machine  rooms  are  also  distributed  800  additional  circuit 
switches,  breaking  the  circuits  from  the  panel  boards  into 
smaller  groups,  and  700  receptacles  for  portable  lamps. 

All  the  lighting  is  upon  a  110-220-volt,  25-cycle, 
alternating  current,  three-wire  Edison  system.  The  copper 
wires  possess  large  cross-sectional  area  to  produce  a  minimum 
drop  and  consequently  excellent  regulation.  To  secure 
unusually  good  insulation,  joints  are  avoided,  the  wires  being 
looped  into  the  lamp  and  receptacle  terminals  wherever 
practicable.  The  wires  for  lighting  circuits  run  in  longi- 
tudinal T-shaped  chases,  which  are  cast  into  the  upper 
corners  of  the  operating  tunnel,  and  were  covered  with  con- 
crete after  the  installation  of  the  wires.  Branch  chases  also 
connect  to  all  recesses  and  machine-room  lamps. 

Recent  experiments  and  trials  have  demonstrated  the 
advantages  of  the  interior  lighting  arrangements  described 
above.  The  proposed  use  of  concrete  reflectors  was  due 
primarily  to  the  consideration  that  metal  corrodes  rapidly 
in  the  tropical  humidity.  Later,  however,  it  was  suggested 
that  steel  fixtures  specially  enamelled  should  be  manufactured 
in  the  United  States,  and  tenders  therefor  were  duly 
invited.  These  proving  unsatisfactory,  as  regards  both 
price  and  anticipated  illumination,  the  Commission  engi- 
neers were  encouraged  to  work  up  new  designs  of  concrete 
reflectors  likely  to  be  suited  to  local  requirements.  The 
reflector  adopted  for  the  tunnels  is  of  comparatively  simple 
design,  consisting  of  inclined  surfaces  at  the  four  sides  to 
throw  the  light  in  proper  directions.  In  the  top  of  that 
used  in  the  machine  room  is  set  a  lamp  socket,  and  in  front 
of  the  lamp  is  placed  a  concrete  shade  with  a  semi-circular 
opening  at  the  bottom,  this  shade  being  adjusted  in  a  vertical 
plane  so  as  to  cut  off  from  the  eye  the  direct  glare  of  the 
filament,  and  permit  the  light  to  penetrate  through  the 
opening  and  flood  the  machine. 

The  same  experiments  went  far  to  demonstrate  the 
superiority  for  the  purposes  required  of  the  tungsten- 
filament  lamp.  Two  adjacent  rooms  in  the  centre  lock-wall 
were  fitted  up  with  four  concrete  reflectors  ;  in  one  were 
used  16-c.p.  carbon-filament  lamps,  and  in  the  other 
40- watt  tungsten  lamps.  The  illumination  with  the  latter 
was  pronounced  greatly  superior,  the  yellow  light  emittted 
by  the  carbon  lamps  being  inferior  to  the  white  light  pro- 
duced by  the  tungstens.  Forty-watt  lamps  were  used 
because  of  temporary  inability  to  procure  sufficient 
25-watt  lamps.  It  W8S  considered  that  the  tungsten 
illumination,  represented  by  100  watts  per  room,  was  much 
superior  to  that  of  the  carbon-filament  lamps,  represented 
by  220  watts. 

In  the  past  some  fear  had  been  entertained  concerning 
the  life  of  tungsten  lamps  when  subjected  to  possible  vibra- 
tion caused  by  passing  locomotives  and  the  operation  of 
machinery.  It  appears,  however,  to  be  now  evident  that 
the  stability  of  the  lock  walls  and  decking  will  render 
this  vibration  of  small  moment. 

{To  be  continued.) 


Fire. — By  a  fire  at  the  Ballachulish  State  Quarries,  the 
(fas  engines,  electricity  plant  and  engine  house  were  completely 
destroyed. 
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A    PETROL-ELECTRIC    ROAD    TRAIN. 


|  B  i    OUB  BERLIN  CORRESPONDEB  i  .  j 


A  remarkable  petrol-electric  road  train  baa  recently  been 
constructed  by  Messrs.  \V.  A.  Th,  Midler,  Ltd.,  of  Berlin- 
Steglitz,  consisting  of  a  power  car  and  ten  trailers,  each  of 
5  tons  capacity. 

The  power  car  carries  the  generating  set,  viz.,  two  Daimler 


Died  have  been   replaced    bj   outaide   bra] 

directly  on  the  oircumference  of  the  wheelt,  lIiuh  greatly 

facilitating  the  superintendence  of  the  bra 

The  net  weight  of  the  power  cai  in  full  working  order  ii 
9  tons,  and   that  of  the    10  trailers,  8  tons  each.    The 
ratio  between  the  carrying  capai  ity  and  the  net  weight  I 
works  out  at  :>0  \  89  =  I:;,  which   I 
favourable  than    in  the   case    of    heavy    van-,.     The   I 
travelling  speed  is   12  km.,  and  th"  maxima  km. 

per  hour. 


;Fig.  l.— View  of  Complete  Power  Cae  and  Train. 


motors,  each  of  125  h.p.,  driving  a  dynamo  installed  in  the 
centre.  The  current  is  transmitted  to  electromotors  driving 
each  of  the  wheels  of  the  power  car  and  trailers.  The 
armatures  of  these  motors  are  arranged  in  parallel,  and  'the 
fields  in  series  ;  the  former  derive  their  current  from  the 
main  dynamo,  whereas  the  latter  are  fed  from  an  exciter 
machine  which,  at  the  same  time,  serves  to  excite  the  main 
dynamo.  The  field  regulator  of  the  main  dynamo  controls 
the  voltage  of  the  armature  and,  accordingly,  the  speed  of 
the  train.  A  loop  circuit  allows  a  perfect  uniformity  of 
pressure  to  be  ensured  in  all  motor  armatures.  The  motor 
iields  are  controlled  by  a  special  "  traction  regulator,"  inserted 


Since  all  the  wheels  of  the  train  are  driving  wheels,  its 
total  weight  is  utilised  for  adhesion.  The  steel  rims  are 
cylindrical,  slightly  slanting  towards  the  edges.     The  surface 


Fig.  3.— End  View  of  Truck,  showing  Motor. 

of  the  road  is  thus  exposed  only  to  a  stress  of   SO  kg.  per 
centimetre  width  of  the  wheels. 

The  train  is  controlled  from  the  driver's  cabin. 


Fig.  2.— Interior  of  Power  Car,  showing  Twin  Dynamo. 


into  the  exciter  circuit,  and  the  direction  of  travelling  is 
controlled  by  reversing  the  excitation  of  the  motor  fields. 
This  arrangement  presents  the  advantage  of  eliminating 
from  the  trailers  all  controlling  apparatus  necessitating  any 
superintendence.  The  electric  apparatus  and  instruments 
are  arranged  on  the  power  car,  above  the  dynamo,  so  as  to 
be  readily  accessible. 

The  steel  rims  of  the  wheels  are  1*2  m.  in  diameter  and 
200  mm.  in  width.  Thanks  to  the  identical  construction  of 
all  the  trucks,  the  number  of  spare  parts  is  reduced  to  a 
minimum.  Chain  transmission  has  been  used  to  connect 
the  trucks  with  one  another,  and  the  inside  brakes  formerly 


SOME    RAILWAY  CONDITIONS   GOVERNING 
ELECTRIFICATION. 


By  ROGER  T.  SMITH,  M.I.E.E. 


{Abstract  of  pajter  read  before  the  Institution  of  Electrical 

Engineers,  February  \2th,  1914.) 
It  seems  reasonable  that  if  any  change  from  steam  to  electricity  is 
proposed  by  electrical  engintere,  they  thould  first  endeavour  to 
provide  something  which  will  at  least  do  what  steam  will  do,  next 
try  to  give  electrically  what  steam  cannot  give,  and.  finally,  do  this 
in  such  a  way  as  will  nsult  in  improved  financial  prosperity  to  the 
railway.     It  is  far  easier  to  change  thujgs  than  to  change  the 
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habits  and  inherited  instincts  of  large  bodies  of  men.  Any  pro- 
posal, otherw  tie  economically  correct,  that  will  suddenly  alter  the 
way  in  which  large  bodies  of  men  have  been  used  to  handle  traffic 
in  the  past  is  not  sound  engineering  or  Bound  business1,  unless  the 
resulting  train  is  very  considerable. 

It  is  convenient  to  divide  railway  services  into  three  groups, 
which  correspond  to  entirely  different  conditions  as  far  as  traction 
is  concerned  : — 

1.  1'rban  and  suburban  passenger  services. 

J.  Fast  passenger  services. 

3.  Fast  or  slow  goods  and  mineral  service. 

I. — UBBAN  AM)  Bdbtjbbah  Pabsbhgbb  SKUVICE. 
Urban  electric  service  differs  only   in  degree    from    suburban 
service.    Steam  traction   for   underground  services  is  out  of  the 
question  in  the  20th  century. 

A  suburban  passenger  service  exists  to  enable  a  working  and 
business  population  to  live  outside  the  town  in  which  it  works.  In 
this  country  suburban  transport  has  mostly  grown  haphazard  with 
the  population,  and  its  extent  is  governed  by  the  time  which  people 
consent  to  spend  in  the  train  between  their  homes  and  their  busi- 
ness occupation.  Excluding  outer  suburban  service,  the  limit  may 
be  taken  to  be  about  45  minutes  each  way.  The  greater  the  dis- 
tance covered  in  that  time,  that  is  to  say  the  higher  the  schedule 
speed  (average  speed  including  stops)  of  the  train,  the  more  chance 
has  the  railway  of  creating  new  traffic. 

If  a  railway  possessing  a  suburban  system  equipped  with 
permanent  way,  platform  accommodation,  and  locomotives  designed 
for  a  certain  time-table  finds  this  equipment  outgrown  by  the  traffic, 
it  is  obvious  that  it  must  increase  the  number  of  coaches  run  in  a 
given  time.     To  do  this  several  courses  are  open. 

First,  it  may  double  or  treble  the  number  of  tracks  and  increase 
both  the  number  and  length  of  its  platforms,  thus  increasing  the 
number  of  p:  ssengers  carried  without  necessarily  increasing  the 
journey  schedule  time.  This  has  been  done  on  several  of  the 
London  railwavs  with  suburban  service*,  the  cost  of  widening  the 
line  and  rebuilding  the  stations  having  been  enormous. 

Secondly,  the  railway  may  retain  its  permanent  way  and  stations 
and  with  them  the  maximum  length  of  its  trains,  but  increase 
their  schedule  speed  by  using  the  biggest  type  of  steam  locomotive 
permitted  by  the  load  gauge  for  running  comparatively  light 
suburban  trains. 

Thirdly,  the  railway  may  electrify,  which  solution  is  commend- 
ing itself  to  many  of  the  railways  in  this  country  with  congested 
suburban  services.  With  electrification  a  maximum  of  48  trains  an 
hour  can,  if  required,  be  run  each  way  during  the  rush  hours  while 
employing  existing  stations  and  tracks.  That  it  is  possible  to  run 
trains  so  close  to  each  other  is  chiefly  due  to  signalling  by  track 
circuits,  but  full  advantage  of  the  possibilities  of  running  no  to 
40  or  more  trains  per  hour  by  the  use  of  track-circuit  signalling 
can  only  be  taken  by  trains  having  rapid  acceleration  and  very 
rapid  deceleration.  With  tracks  and  stations  (and  hence  also  the 
train  length)  remaining  as  before,  the  number  of  passengers 
carried  per  hour  has  in  many  cases  been  doubled  by  increasing  the 
scheduled  speed  50  per  cent ,  while  improved  signalling  has  at  the 
same  time  made  it  possible  to  increase  by  50  per  cent,  the  maximum 
number  of  trains  per  hour. 

The  characteristics  of  urban  and  suburban  services  for  which 
electric  traction  is  suitable  are  a  dense  or  fairly  dense  service  of 
not  less  than,  say,  5  trains  per  hour  each  way,  up  to  40  and  more 
per  hour  each  way,  with  station  stops  varying  from  less  than  half 
a  mile  apart  up  to  1{  miles  apart.  With  services  less  dense  than 
the  minimum,  and  with  stops  further  apart  on  the  average  than 
the  maximum  here  given,  the  advantages  of  electric  traction,  if 
they  exist,  are  special  and  not  characteristic. 

The  essential  element  which  gives  to  electric  traction  its  advan- 
tage over  steam  under  these  conditions  is  the  motor-coach  train. 
The  train  is  made  up  either  entirely  of  motor  coaches  (as  in  the 
western  suburban  system  of  the  French  State  Railways),  or  of 
motor  coaches  and  trailers.  The  number  of  motor  coaphes  must 
be  Buch  that  the  weight  on  the  driving  wheels  available  for 
adhesion  is  not  less  than  25  per  cent,  of  the  total  train  weight.  It 
is  more  often  33  per  cent.,  and  may  be  100  per  cent.  The  making 
up  and  driving  of  such  trains  has  been  rendered  possible  by 
multiple- unit  control. 

With  the  motor-coach  train  it  is  quite  easy  to  have  such  an 
adhesive  weight  as  will  permit  of  a  tractive  effort,  over  and  above 
that  required  to  haul  the  train  against  resistances,  sufficient  to 
accelerate  it  during  the  notching  period  at  ra'es  up  to  1  £  miles 
per  hour  per  second  (2  2  ft.  per  second  per  second),  while  the  rate 
of  deceleration  is  usually  increased  up  to  2  miles  per  hour  per 
second.  Such  a  rate  of  acceleration  is  not  often  justified,  and  a 
more  characteristic  example  may  be  taken  from  one  of  the  London 
suburban  services  where  trains  weighing  175  tons  are  accelerated 
during  the  notching  peried  at  17  ft.  per  second  per  second  to  give 
with  20-second  stops  a  schedule  speed  of  17  miles  per  hour,  the 
station  stops  averaging  half  a  mile  apart.  The  adhesive  weight  is 
46  per  cent,  of  the  train  weight,  and  the  energy  input  while 
accelerating  is  1,300  H. p.  Within  the  load  gauge  of  this  railway 
no  steam  locomotive  could  be  built  of  such  a  power.  The  ccst  in 
energy  is  shown  by  fig.  1,  representing  actual  tests  of  20  su<h 
trains,  including  the  moving  and  controlling  of  the  train  only. 

Other  advantages  of  the  multiple-unit-controlled  motor-coach 
train  are,  first,  the  doubling  of  terminal  accommodation  by  halving 
the  number  of  signal  and  locomotive  movements  ;  and,  secondly, 
the  ability  to  make  and  break  up  the  motor-car  and  trailer  units  of 
which  the  maximum  train  is  composed  to  suit  the  traffic. 

No  piece  of  apparatus  is  more  fitted  to  accelerate  a  train  rapidly 
than  an  electric  motor  with  a  series  characteristic.  The  series- 
parallel-connection  of    the   continuous-current    motor    can    give 


without  opening  the  circuit  two  running  speeds  for  each  definite 
load  after  acceleration  is  complete,  while  in  the  single-phase 
motor,  voltage  regulation  can  give  as  many  running  speeds  as  are 
desired. 

For  any  suburban  service  requiring  20  trains  per  hour  to  bring 
morning  passengers  in  and  take  evening  passengers  out  of  a  city, 
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tracks  and  terminal  accommodation  must  be  set  apart  exclusively 
for  the  purpose. 

In  general  it  is  safe  to  say  that  until  it  is  necessary  to  devote 
terminal  facilities,  station  accommodation,  and  at  least  two  tracks 
entirely  to  a  suburban  Bervice,  it  is  very  doubtful  if  electrification 
is  the  only  solution  of  the  congested  traffic  problem,  although  it 
may  prove  to  be  the  best  solution.  Such  a  service  can  be  electrified 
on  any  system  which  best  suits  its  conditions,  and  the  method  may 
be  quite  different  from  any  other  method  which  may  subsequently 
be  desired  for  main-line  electrification. 

The  results  of  suburban  electrification  all  the  world  over  show 
that  there  are  really  no  fresh  engineering  problems  to  be  solved. 
When  the  traffic  department  a^ks  for  any  reasonable  schedule,  the 
engineer  is  not  only  able  to  design  his  equipment  to  work  to  it, 
but  can  say  within  very  close  limits  what  it  will  cost  in  power  and 
maintenance. 

The  question  of  the  electrification  of  a  suburban  system  has 
become  for  a  railway  company  purely  one  of  finance.  Essentially 
it  resolves  itself  into  a  question  as  to  whether  the  fares  charged  for 
the  service,  even  with  the  additional  traffic  obtained,  can  give  a 
reasonable  return,  or  any  return  at  all,  upon  the  new  and  old 
capital,  after  the  cost  of  working  has  been  provided  for. 

Even  when  the  management  cannot  make  the  development  of 
its  suburban  traffic  pay  directly,  it  may  still  pay  the  railway  as  a 
whole  considered  only  as  a  feeder  to  the  main  line,  or  urban  and 
suburban  traffic  as  a  whole  may  pay  if  the  latter  goes  far  enough 
out  into  the  country.  The  latter  type  of  suburban  service  is  best 
illustrated  by  the  Liverpool-Southport  electrified  system  on  the 
Lancashire  and  Yorkshire  Railway. 

From  Liverpool  to  Hall  R  >ad,  7g  miles  away,  the  average 
distance  between  stops  is  \  mile  and  the  schedule  speed  is  about 
25  miles  per  hour.  This  is  probably  the  most  rapid  suburban 
service  in  existence.  From  Liverpool  to  Southpoit  is  18i  miles, 
with  an  average  distance  between  stops  of  1 J  miles,  but  beyond 
Hall  Road  this  average  is  only  a  little  under  2  miles.  The  schedule 
speed  of  stopping  trains  is  30  miles  per  hour.  The  maximum 
instantaneous  input  to  the  train  is  nearly  2,000  H.P.,  and  the  power 
consumption  for  the  stopping  trains  to  Hall  Road  is  about  three 
times  the  power  averaged  over  the  whole  service  of  stopping  and 
expresB  trains  and  idle  mileage.  This  is  an  excellent  example  of 
how  a  service  if  extended  far  enough  out  and  combining  express 
with  stopping  trains  reduces  the  energy  used  over  the  whole  system 
to  a  reasonable  figure.  The  long-distance  fares  have  to  make  up 
for  the  far  greater  cost  of  the  short-distance  stopping  service. 

Not  only  have  electrical  engineers  completely  solved  the 
engineering  problem  of  frequent  service  with  short  distances 
between  stops,  but  the  cheap  and  simple  measurements  of  elec- 
trical quantities  have  taught  railway  companies  for  the  first  time 
how  coBtly  the  constant  stopping  and  starting  of  a  train  must  be 
as  compared  with  running  at  high  speeds  with  infrequent  stops, 
whatever  form  of  power  is  used  for  traction. 

At  the  present  moment  it  is  safe  to  say  that  everybody  in  London 
and  its  suburbs  is  being  carried  at  too  low  a  fare  to  give  proper 
remuneration  to  any  form  of  traction  which,  in  addition  to  rates 
and  taxes  and  Government  duty  on  some  fares,  pays  for  its  road 
and  the  right  to  use  it. 

If  the  suburban  systems  of  the  main-line  railways  running  into 
London  are  left  out  of  account  there  has  on  the  whole  been  no 
increase  during  the  last  three  years  in  the  number  of  passengers 
carried  by  the  underground  railways  of  London,  all  of  which  are 
electric. 
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Tho  total  n ii miIht  remains  itationory  at  sboul  186,000,000 
passengers  per  aiiiiiiin.  The  purely  London  trsffiooftbe  main  lint 
rail  way  h-  inclusive  of  their  mbnrban  i  raffle  !■  estimated  for  I  i>  I  - 
aB  250,000,000,  which  is  a  decrease  nl'  1  !  per  cent.  OS  the  tiafflo  ol 
the  previous  year. 

Greater  London  traHio  aH  a  whole  Increased  by  125,000,000 
passengers  in  1912,  which  is  20  per  cent,  less  than  the  amnions 
increase,  every  other  form  of  tnillic  having  de-dined  except  that 
on  the  underground  railways,  which  remained  s'ationary. 

Like  most  other  industrial  working  costs,  that  of  running  a 
suburban  service  depends  on  certain  standing  charges  which,  taken 
as  a  whole,  do  not  vary,  or  hardly  vary,  with  the  service  given 
(upkeep  of  permanent- way  equipment,  management,  rent,  rates 
and  taxes,  and  station  traffic  expenses'),  and  a  charge  varying  with 
the  service  catered  for  (rolling  stock,  repairs  and  wages,  running 
wages  and  electricity).  In  a  particular  case  the  ratio  of  standing 
to  variable  charges  for  running  a  small  subuihan  service  for  a  year 
was  as  follows  : — Standing  charges  unaffected  by  the  number  of 
trains,  60  per  cent.  ;  variable  charges,  40  per  cent.  ;  and  of  this 
40  per  cent,  electricity  formed  three-fourths. 

If  the  cost  of  electricity  can  be  reduced  by  50  per  cent.,  the 
total  working  costs  may  be  reduced  by  one-quarter,  which  shows 
the  importance  of  cheap  electricity.  This  is  a  particular  case 
where  the  cost  of  electricity  was  high,  and  as  a  rule  its  percentage 
effect  is  not  so  great. 

Fig.  1  shows  how,  for  a  given  average  schedule  speed,  the  distance 
between  stops  affects  the  amount  of  electricity  used,  and  supposing 
it  were  possible  to  have  a  differential  tariff  for  railway  passengers 
based  on  the  actual  cost  of  the  service,  the  short-distance  passenger 
ought  to  pay  much  more  per  mile  than  the  long-distance  passenger, 
since  he  costs  more  to  carry  ;  but  on  nearly  all  suburban  services 
competition  has  cut  down  the  fares  of  the  short-distance  passenger 
to  a  non-profitable  point. 

What  is  wanted  to  make  urban  traffic  on  electrical  lines  pay  is 
either  an  increase  in  the  fares,  which  is  achieved  abroad  by  zone 
fares,  or  the  ability  to  purchase  electrical  energy  delivered  to  the 
conductors  at,  say,  ',d.  per  KW.-hour.  Competition  may  prevent 
the  former.  Is  there  any  chance  of  obtaining  cheaper  electricity  ! 
The  generation  of  electrical  energy  and  its  supply  is  a  business 
in  itself.  In  general,  the  addition  of  a  load  which,  in  the  case  of 
a  heavy  suburban  service,  may  continue  during  18  or  20  hours  out 
of  the  24,  with  an  annual  maximum  demand  load  factor  of  from 
45  to  55  per  cent.,  should  enable  a  supply  authority  with  a  light 
and  power  load  to  offer  a  railway  company  such  a  price  as  would 
leave  no  question  as  to  its  acceptance.  However,  the  purchase  of 
electrical  energy  has  not  been  the  policy  of  the  majority  of  the 
railway  companies.  Some  of  them  have  had  no  chance  of  buying, 
but  those  like  the  North-Eastern  and  London,  Brighton  and  South 
Coast  Railways,  who  have  purchased  electrical  energy,  have  no 
reason  to  regret  it. 

The  cost  of  electric  working  is  important,  but  the  cost  of  money 
may  be  still  more  important,  and  the  raising  of  fresh  capital  for 
anything  that  is  not  certain  to  swell  the  dividend  is  a  very  serious 
matter  indeed  at  the  present  time  when  the  credit  of  British 
railways  stands  so  low. 

2.— Fast  Passenger  Seevice. 

When  the  condition  of  frequent  stops  and  short  distances  between 
them  is  left,  and  the  question  of  main-line  passenger  services  as 
run  by  steam  locomotives  is  considered  from  the  point  of  view  of 
electric  traction,  the  problem  alters  completely. 

A  Beven-coach  train  hauled  by  a  steam  locomotive  at  an  average 
schedule  speed,  including  stops,  of  40  miles  per  hour,  the  Btops 
being  23i  miles  apart,  and  the  same  train,  run  at  an  average 
schedule  speed  of  27  miles  per  hour,  and  stopping  on  the  average 
every  5J  miles,  required  practically  the  same  average  draw-bar 
horse-power.  The  time  taken  to  do  the  same  distance  is  in  the 
ratio  of  1  to  1  J,  so  that  the  energy  used  for  the  stopping  service 
for  the  same  distance  is  50  per  cent,  greater  than  for  the  fast 
service. 

A  good  deal  of  experimental  and  pioneer  work  has  been  done 
on  the  Continent  and  in  the  United  States  in  electric  locomotive 
design,  but  the  engineering  problems  which  have  to  be  solved  in 
this  country  before  fast  passenger  electric  services  can  compete 
with  existing  services  have  hardly  been  considered. 

The  chief  difficulty  in  the  way  of  electrification  for  fast  passenger 
services  is  the  existence  of  the  steam  locomotive.  Fig.  2  gives 
curves  kindly  supplied  to  me  by  Mr.  G.  J.  Churchward,  of  draw- 
bar pull  plotted  against  the  speed  for  two  types  of  steam  loco- 
motives, one  for  passenger  service  (the  4-6-0  type*)  and  one  for 
goods  service  (the  2-8-0  type).  The  curves  represent  the  average 
results  for  saturated  steam  of  many  experiments  with  each  type  of 
locomotive  hauling  actual  trains,  the  draw-bar  pull  being  measured 
by  the  dynamometer  car.  The  two  types  of  locomotives  may  be 
taken  as  representative,  one  for  hauling  fast  passenger  trains  and 
the  other  {or  hauling  fast  goods  trains  with  nearly  the  maximum 
loading  on  the  coupled  axles  permissible  for  British  permanent  way 
and  structures.  They  albo  represent  approximately  the  maximum 
powers  which  can  be  developed  by  steam  locomotives  built  within 
British  load  gauges,  which  are  not  the  same  for  all  our  railways. 
Constant-output    draw-bar     horse-power    curves    are     added    for 

*  There  is  no  uniformity  in  different  countries  in  the  symbols 
used  for  types  of  locomotives.  This  paper  follows  American  and 
British  steam  practice,  thus  4-6-0  indicating  a  leading  four-wheeled 
bogie,  six  coupled  driving  wheels  and  no  trailing  pony  or  bogie. 
2-8-0  indicates  a  two-wheeled  leading  pony,  eight  coupled  driving 
wheels  and  no  trailing  pony  or  bogie  ;  4  —  4  +  4  —  4  indicates  an 
articulated  locomotive  with  leading  and  trailing  bogies  and  four 
driving  wheels  in  each  half 
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Fig.  2. — Curves  op  Maximum  Continuous  Dbaw-Bae  Pull 
(Steam  Locomotive)  and  Maximum  Tractive  Effort  at 
Driving-Wheel  Rims  (Electric  Locomotive)  Plottld 
against  Speed. 

imposed  by  the  adhesion  of  the  coupled  wheels)  and  to  maintain 
the  train  at  aDy  speed  (determined  by  the  regulator  and  the  cut-off  > 
up  to  the  maximum  speed  with  that  load. 

As  compared  with  the  electric  locomotive  the  steam  locomotive 
is  handicapped  by  the  distribution  of  weight  due  to  the  length  of 
the  boiler.  In  the  former,  from  the  shape  and  size  of  the  motors 
it  ie  possible  to  get  a  great<  r  ratio  of  adhesive  to  total  weight  than 
in  the  latter,  especially  if  every  axle  is  driven.  In  general  for  fast 
passenger  service  the  acceleration  of  the  steam  locomotive  is 
limited  not  only  by  the  boiler  capacity  but  by  the  maximum 
adhesive  weight  on  the  coupled  drivirg  wheels. 

For  the  4-6-0  type  locomotive,  the  adhesive  weight  being 
absolutely  limited  by  structures  to  60  tons,  and  by  usual  practice  to 
56  tons,  the  starting  draw- bar  effort  is  limited  to  about  16  tons. 
From  the  start  until  the  drivirg  wheels  are  moving  at  abcut 
50  R  p  m. — say,  about  12  miles  per  hour  for  the  engine  urder  dis- 
cussion— the  maximum  draw-bar  pull  is  12  tons,  determined  by  the 
adhesion. 

Such  a  passenger  engine  can  haul  a  train  of  450  tons  on  the 
level  at  the  highest  speeds  called  for  in  this  country  andr 
unassisted,  a  train  of  300  tons  up  a  gradient  of  1  in  50.  To  haul 
Euch  a  train,  a  cmstant-output  locomotive  is  satisfactory,  and  the 
control  of  the  output  and  speed  by  the  regulator  and  cut-eff  is  so 
complete  that  the  steam  locomotive  ctn  run  at  any  speed  below  its 
upper  limit  for  the  load  hauled. 

With  the  exception  of  certain  three-ihase  locomotives  in  Paly 
and  America,  all  the  electric  locomotives  built  have  been  equipped 
with  motors  having  series  characteristics.  At  any  given  voltage 
the  series  motor  has  one  speed  for  each  definite  load.  Series- 
parallel  control  with  continuous-current  motors  gives  two  speeds, 
and  with  certain  numbers  of  motors  three  speeds  for  continuous 
working  can  be  obtained. 

Since  the  series  motor  can  be  overlo  icled  momentarily  75  per 
cent  above  its  hourly  rated  capacity,  while  for  adhesion  purposes 
if  necesiary  every  axle  can  be  made  a  driving  axle,  even  greater 
starting  torques  than  those  shown  in  fig.  2  are  possible,  but  on 
British  railways  they  would  be  not  only  useless  but  actually  harm- 
ful, exceeding  the  draw-gear  strength.  Unlike  the  case  of  the 
multiple  unit  train,  the  adhesive  weight  may  be  only  12  or  14  per 
cent,  of  the  total  train  weight,  and  the  strength  of  the  draw-gear 
limits  the  drawbar  pull  after  starting  to  12  tons.  But  with 
an  increase  in  speed  the  torque  of  the  series  motor  falls  off 
so  rapidly  that  above  60  miles  per  hour  (where  difficulties  begin 
with  steam  locomotive  design)  no  electric  locomotive  yet  built 
for  hauling  only  such  maximum  loads  as  obtain  on  our  railways 
could  give  anything  like  1,100  h.p.  at  70  miles  per  hour,  as  given 
by  the  4-6  0  steam  locomotive  shown  in  fig  2. 
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Fig.  -  shows  tractive  effort  curves  of  a  very  fairly  modern 
Vmerican  electric  locomotives,  tbe  loads  representing  not  draw-bar 
pull  but  tractive  effort  at  the  rims  of  the  driving  wheels,  so  that 
the  hauling  of  the  locomotive  itself  is  included.  They  are  added 
to  show  how  very  quickly  the  tractive  effort  at  the  rims  of  the 
wheels  falls  off  at  high  speeds.  Such  locomotives  are  only  of 
academic  interest  to  us,  as  their  starting  effort  is  quite  beyond  the 
strength  of  draw-gear  on  British  railway  passenger  stock. 

One  object  of  the  series  winding  is  to  saturate  the  field  of  the 
electric  motor  at  starting,  and  provided  the  field  is  saturated,  no 
extra  current  through  the  winding  is  of  any  use.  The  field  can 
equally  well  be  saturated  by  separate  excitation,  which  opens  the 
possibility  of  a  shunt  characteristic  with  variable  speed  for  the 
continuous-current  motor,  voltage  variation  already  providing 
several  running  speeds  with  the  single-phase  motor. 

The  very  interesting  experimental  line  equipped  by  the  Lan- 
cashire and  Yorkshire  Railway  for  3,600-volt  continuous-current 
electrical  working  between  Bury  and  Holcombe  Brook  has  two 
motors  on  its  motor  coacheB  permanently  in  series  and  a  motor- 
generator  for  providing  current  at  100  volts  for  the  auxiliary 
service  of  control,  brake  pnmp,  lighting  and  heating.  The  same 
principle  could  be  used  for  exciting  the  field,  and  it  is  suggested 
that  such  a  method  of  obtaining  the  series  characteristic  at  starting 
and  the  shunt  characteristic  for  higher  speeds  is  worthy  of  con- 
sideration. 

Up  to  the  present  time  no  electric  locomotive  has  been  made 
suited  to  our  maximum  loads  which  can  replace  the  fast  passenger 
steam  locomotive  in  this  country. 

Turning  from  the  engineering  to  the  economic  side,  and  assuming 
a  suitable  electric  locomotive  has  been  built,  a  very  rough  estimate 
may  be  made  of  the  cost  of  working. 

The  annual  cost  of  a  steam  passenger  locomotive,  averaged  over 
all  the  different  types  in  use  on  a  railway  carrying  passengers, 
goods,  and  minerals  over  not  less  than  2,000  miles  of  route,  and 
hauling  its  own  locomotive  coal,  may  be  taken  to  be  £825  for  such 
items  as  do  not  vary  with  the  mileage  run  or  only  vary  to  an 
extent  which  will  not  affect  this  first  approximation.  The  annual 
cost  of  coal  at  about  9a.  per  ton  per  10,000  B  TH.r.  averaged  over 
the  whole  working  together  with  the  cost  of  water  may  be  taken 
to  be  £350,  giving  a  total  for  the  year  of  £1,175,  inclusive  of 
capital  charges.  This  is  a  mean  for  all  locomotive  types  working 
an  average  passenger  mileage  of  10,000,000  train-miles  per  1,000 
miles  of  route.  During  the  year  a  passenger  engine  may  be  expected 
to  run  between  25,000  and  30,000,  or,  say,  27.000  passeDger  train- 
miles,  so  that  the  mean  cost  for  locomotive  expenses  (including 
locomotive  capital  charges)  per  train-mile  will  be  lOJd. 

Of  the  above  sum  of  lOJd.  per  train-mile,  3d.  ppr  train-mile  will 
represent  the  cost  of  coal  and  water.  Cheap  coal  in  this  country 
is  one  of  the  factors  making  against  railway  electrification.  The 
cost  of  coal  burnt  in  a  large  modern  generating  station  producing 
electricity  for  hauling  trains  by  an  electric  locomotive  is  less  than 
half  the  cost  of  coal  for  doing  the  same  work  in  a  steam  loco- 
motive. In  America  coal  costs  about  the  same  as  in  England,  but 
in  France  the  3d.  per  train-mile  for  coal  and  water  would  be  at 
least  6d.,  and  in  Switzerland  and  Italy  9d.  or  more.  The  influence 
of  the  cost  of  steam  locomotive  coal  in  non-coal-producing 
countries,  more  especially  where  water  power  is  available  for 
genera' in;.'  electricity,  becomes  obvious. 

Mr.  Hotart  works  out  the  efficiency  of  a  Pacifio  type  4-0-2  steam 
locomotive  between  the  heat  value  in  the  coal  in  the  tender  and 
the  work  done  at  the  draw-bar  at  3  j  per  cent.  He  also  quotes  the 
actual  efficiencies  obtained  between  the  heat  value  in  the  coal  in 
tbe  bunkers  of  a  large  modern  electric  generating  station  using 
Bimilar  coal  and  the  work  done  at  the  draw-bar  of  an  electric  loco- 
motive for  similar  work,  and  finds  it  to  be  0  per  cent.,  after  his 
constants  have  been  altered  to  suit  English  conditions  in  both 
cases  Working  from  these  efficiencies  the  result  is  obtained  that 
the  cost  of  electricity  per  passenger  train-mile  is  about  the  same 
a*  the  cost  of  coal  and  water  per  passenger  train-mile  hauled  by 
the  steam  locomotive,  provided  that  electricity  can  be  bought  at 
d.  per  KW.-hour. 

Weight  for  weight  the  electric  locomotive  costs  about  twice  as 
much  as  the  steam  locomotive,  but  for  the  same  adhesive  weight 
the  electric  locomotive  weighs  some  30  to  40  per  cent,  less  than 
the  steam  locomotive.  Electric  repairs  and  renewals  cost  less,  and 
the  net  result  is  that  the  annual  cost  of  the  electric  locomotive 
will  be  in  the  neighbourhood  of  £1,250  per  annum,  assuming  the 
same  rate  for  capital  charges. 

But  while  the  passenger  steam  locomotive  only  runs  on  the 
average  27,000  train-miles  in  the  year,  spending  75  per  cent,  of  the 
time  out  of  active  service,  the  electric  locomotive,  which  need  only 
be  in  the  shops  for  one  month  out  of  the  12,  will  not  spend  more 
than  r>0  per  cent,  of  its  time  out  of  active  service.  The  electric 
locomotive  can  run  at  least  40,000  passenger  train-miles  per  annum. 
Multiple-unit  motor-cars  runs  45.000  to  50,000  miles  per  annum. 

If  these  figures  are  accepted,  the  cost  per  train-mile  with  the 
electric  locomotive  (includine  locomotive  capital  charges)  will  be 
7jd.,  alwavs  assuming  that  electrical  energy  can  be  bought  at  'd. 
per  KW.-hour. 

If  a  saving  of  3d.  per  train-mile  was  secured  by  electrification, 
representing  the  charges  on  a  capital  of  £2,100  per  mile  of  route, 
this  sum  would  certainly  not  cover  the  corresponding  electrical 
equipment  of  the  line  on  an  overhead  system,  inclusive  of  contact 
wire  and  structures,  distributing  cables,  bonding,  and   sub-stations. 

Tbe  only  items  for  which  a  reduction  in  costs  may  be  expected 
are  the  cost  of  electricity  and  the  capital  cost  of  electric  loco- 
motives. No  great  reduction  in  the  cost  of  the  former  can  be 
exppcted  so  long  as  railwajs  generate  their  own  electrical  energy, 
as  there  mu-t  l>e  a  diversity  of  load  and  generation  on  a  scale  far 
beyond  railway  requirements  to  secure  an   appreciable  reduction 


in  price.  If  electrical  energy  could  be  bought  at  Id.  per  KW.-hour, 
and  the  electric  locomotive  could  be  made  for  £50  per  ton,  the 
cost  per  train-mile  in  the  above  estimate  would  be  reduced  to 
about  6d. 

The  problems  in  front  of  the  electrical  engineer  who  would 
compete  with  the  passenger  steam  locomotive  are  therefore  first 
to  design  an  electric  locomotive  that  will  do  what  the  steam  loco- 
motive does  at  high  speeds  ;  secondly,  to  reduce  the  cost  of  the 
electric  locomotive  (which  will  come  about  when  there  is  sufficient 
demand  for  it)  :  and  thirdly,  to  be  in  a  position  to  buy  electrical 
energy  at  something  approaching  the  Jd.  per  K\\.-hour  which 
forms  Dr.  Ferranti's  ideal. 

3. — Fast  or  Slow  Goods  and  Mineral  Service. 

For  goods  and  mineral  service  the  outlook  is  different.  The 
same  comparative  ratio  of  cost  between  coal  and  electricity  per 
train-mile  would  hold  with  electricity  at  Jd.  per  KW.-hour — the 
price  at  which  it  can  in  some  cases  be  obtained  to-day — in  place  of 
the  ,',d.  per  KW.-hour  assumed  for  passenger  service. 

Considering  English  conditions,  the  chief  difference  between 
goods  service  and  passenger  service  is  the  reduction  in  the  annual 
train  mileage  run  by  the  steam  locomotive.  Whereas  for  steam 
passenger  service  it  was  taken  to  average  27,000,  for  goods  and 
mineral  service  it  drops  to  10,000  train-miles  per  locomotive.  In 
addition  to  this,  the  coal  per  train-mile  is  nearly  doubled.  Each 
goods  engine  in  steam  may  not  work  more  than  40  to  50  train- 
miles  per  day  averaged  throughout  the  year,  which  gives  some  idea 
of  the  length  of  time  the  locomotive  is  standing  in  steam  and  using 
coal,  but  earning  nothing,  while  nearly  one-third  of  the  engines 
are  away  under  repairs. 

It  is  in  this  direction  that  the  electric  locomotive  appears  to  have 
its  best  chance.  In  America  it  has  been  found  to  be  possible  at 
least  to  double  the  daily  mileage  run  by  a  steam  locomotive,  owing 
to  the  ability  of  the  electric  locomotive  to  haul  heavy  loads  at  an 
increased  speed,  while  it  wastes  no  energy  while  standing  idle. 
Not  more  than  10  per  cent,  of  the  electric  locomotive  year  need  be 
spent  in  the  repair  shops. 

In  America  the  strength  of  the  draw-gear  is  such  that  draw-bar 
pulls  of  more  than  30  tons  are  permissible,  and  trains  of  3,500 
and  4,000  tons  weight  can  be  hauled  if  fitted  with  continuous 
brakes.  In  British  goods  and  mineral  service  the  limiting  factor 
is  the  strength  of  the  draw-gear,  which  is  tested  to  50  tons,  and 
with  a  factor  of  safety  of  4  is  supposed  to  be  worked  at  a  maxi- 
mum load  of  12  tons.  At  the  present  time  there  are  some  700,000 
wagons  owned  by  traders  liable  to  be  run  on  British  railways. 

Oj  lines  with  no  adverse  gradients  it  is  possible  at  times  to  haul 
trains  of  100  wagons  weighing  1,600  tons,  but  that  is  the  excep- 
tion in  this  country.  Goods  trains  of  56  wagons  weighing  900 
tons  can  be  taken  by  a  2 — 8 — 0  engine  up  gradients  of  1  in  150. 
and  of  24  wagons  weighing  380  tons  up  gradients  of  1  in  50, 
without  endangering  the  draw-gear,  and  as  a  general  rule  longer 
trains  than  60  wagons  are  not  conveniently  dealt  with  in  the  usual 
lav-by  sidings,  although  trains  of  100  wagons  can  be  handled  in 
suitable  places.  We  are  not,  therefore,  really  limited  in  our  train 
weights  by  the  maximum  size  of  steam  locomotive  which  can  be 
built  within  the  restricted  British  load  gauges,  but  by  the  strength 
of  draw-gear  and  the  lay-out  of  sidings.  The  draw-bar  pulls  of 
the  American  electric  locomotive  shown  in  fig.  2  if  used  on  a 
British  goods  or  mineral  train  would  merely  break  the  couplings. 

One  class  of  traffic  in  this  country  is  happily  free  from  this 
drawback,  and  that  is  the  mineral  traffic  of  the  North-Eastern 
Railway  on  the  north-east  coast.  The  railway  owns  the  coal  and 
ore  wegons,  or  the  greater  proportion  of  them,  and  not  being 
handicjpped  by  traders'  wagons,  can  maintain  the  draw-gear  at 
the  required  standard.  They  are  fortunately  situated  for  the  bulk 
nf  their  heavy  mineral  traffic  in  a  district  served  by  the  North- 
Eist  Coast  Electric  Power  Companies,  and  can  buy  electricity 
cheaply. 

The  mineral  line  between  Shildon  and  Newport  (Middlesbrough), 
a  distance  of  18  miles,  is  now  in  process  of  being  electrified,  the 
length  of  single  track  and  sidings  amounting  to  50  miles.  Two 
sub-stations  on  the  route  will  supply  continuous  current  at 
1,500  volte,  for  the  most  part  through  overhead  conductors  and 
through  a  protected  conductor  rail  in  places  where  an  overhead 
conductor  is  inconvenient. 

The  locomotives  will  be  able  to  start  and  haul  mineral  trains 
weighing  1,400  tons  at  a  speed  of  25  miles  per  hour  on  the  level, 
and  start  an  800- ton  train  on  a  grade  of  1  in  100. 

Apart  from  suburban  electrification  this  is  the  most  interesting 
railway  electrification  which  has  been  contemplated  in  this 
country,  and  if  successful  it  will  undoubtedly  be  the  real  beginning 
of  goods  electrification.  Its  working  this  year  will  be  a  matter  of 
great  interest  to  electrical  and  railway  men. 

While  the  cost  of  everything  in  the  industrial  world  has  been 
going  up,  increasing  the  expense  of  many  things  that  a  railway 
has  to  buy,  including  labour,  the  railways  have  not  hitherto  been 
able  to  increase  the  price  at  which  they  sell  transport. 

However  much  expenses  may  Increase,  practically  no  corres- 
ponding increase  in  the  revenue  from  passengers  can  follow  ;  and 
it  is  largely  for  this  reason  that  the  substitution  of  the  electric 
locomotive  for  the  steam  locomotive  can  only  be  considered  if  the 
result  is  going  to  reduce  the  ratio  of  expenses  to  gross  receipts 
by  such  an  amount  as  will  increase  dividends. 

The  methods  of  electrification  available  for  the  consideration 
of  the  engineer  are  varied,  but  for  goods  working  involving  the 
equipment  of  sidings  some  form  of  overhead  equipment  seems 
imperative. 

The  electrification  of  goods  and  mineral  lines  is  likely  to  begin 
only  in  favourable  districts,  especially  with  steep  grades  where  the 
overload  capacity  of  the  electric  motor  and  its  accelerating  ability 
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win  enable   traffic,   which   ti  ww   very  slow,  I  id  up, 

TIuh  will  Inorease  the  earning  oapaoity  of  the  existing  perms 
way  without  costly  ra-gradi]  ■ 

i'h,  rleotrio  shunting  engine  li  ^  very  (rood  example  of  what 
Iiiih  to  be  dose  i>>  the  matter  of  suitable  design,  ■  shunting 
engine  may  be  called  upon  for  how™  to  push  heavy  trainn  of 
wagons  ut  S  or  :i  milts  per  hour  and  then  to  olear  away  a  train  of 
empties  at  ~.r>  miles  per  hour.  It  in  frequently  railed  upon  to 
push  or  pull  a  heavy  loaded  train  over  a  weighbridge  with  a  pnuHe 
long  enough  for  the  weight  to  be  recorded  while  each  wagon  is  on 
the  bridge  TIuh  the  steam  locomotive  can  do,  but  the  continuous- 
current  series-motor  locomotive  with  continuously  rated  resistances 
seems  hardly  an  engineering  competitor  of  the  steam  locomotive 
for  such  work  as  this.  There  is  far  more  hope  for  the  single-phase 
locomotive. 

To  sum  up  the  position  as  it  appears  to  the  author,  the  inherent 
advantages  of  the  electric  locomotive  for  goods  and  mineral  haulage 
are,  first,  its  ability  to  haul  up  to  the  maximum  strength  of  the 
draw-gear  at  more  than  double  the  speed  possible  with  the  most 
powerful  steam  locomotive  which  can  be  built  within  British  load 
gauges  ;  secondly,  the  ability,  if  necessary,  to  have  all  axles  driven, 
so  that  the  whole  weight  of  the  locomotive  is  available  for  adhesion, 
while  the  weight  per  axle  is  sensibly  reduced  ;  thirdly,  the  advan- 
tage that  any  driver  can  work  any  locomotive,  which  is  not  the 
practice  in  this  country  with  steam  locomotives  ;  fourthly,  the 
ability  to  run  annually  at  least  twice  as  many  train-miles  as  the 
steam  locomotive,  partly  due  to  increased  speed,  and  partly  due  to 
less  time  spent  in  the  repair  Ehops  and  for  cleaning  ;  fifthly,  the 
saving  of  all  coal  wasted  by  the  steam  locomotive  when  getting  up 
steam,  standing  in  steam,  and  left  in  the  firebox  at  the  journey's 
end,  with  the  result  that  with  electrical  energy  at  id.  per  KW.-hour 
the  bill  for  current  per  mile  is  about  the  fame  as  the  bill  for  coal 
and  water  per  mile  ;  sixthly,  the  possibility,  when  the  strength  of 
the  draw-gear  permits,  of  loads  being  hauled  quite  beyond  the 
capacity  of  any  Bteam  locomotive  that  can  be  built  within  our  load 
gauges.  The  electric  locomotive  takes  its  power  from  a  generating: 
station,  and  not  from  a  moving  boiler ;  it  can  therefore  be  designed 
to  give  its  maximum  draw-bar  pull  at  any  desired  speed.  It  is  for 
the  electrical  engineer  to  make  the  most  of  such  advantages. 


Discussion. 


Mr.  H.  W.  Firth,  in  opening  the  discussion,  said  the  author 
emphasised  the  greatest  drawback  in  connection  with  expenditure 
on  electrification,  ».<*.,  the  small  return  from  passenger  traffic. 
The  companies  could  not  help  themselves  in  this,  although  they 
were  expected  to  give  improved  services.  Electrification  might 
pay  if  it  were  possible  to  secure  100  per  cent,  load  factor,  but  rush 
hour  or  peak  load  traffic  involved  capital  lying  idle.  Electric 
traction  had  shown  its  ability  to  increase  passenger  traffic,  but  the 
published  figures  must  be  taken  with  caution,  as  the  character  of 
the  district  and  previous  service  had  to  be  taken  into  account. 
The  limiting  factors  were  financial  and  traffic  ones,  and  48  trains 
an  hour  each  way  could  not  be  accommodated  on  most  lines,  even 
with  separate  electrical  tracks,  as  conflict  with  other  services  was 
bound  to  occur.  It  was  not  always  possible  to  restrict  certain 
rolling  stock  to  a  definite  service,  and  this  point  required  attention 
in  the  design  of  locomotives  and  motor  coaches  As  a  case  in 
point,  he  mentioned  that  the  Brighton  Railway  used  their  suburban 
stock  for  seaside  excurtion  traffic  in  the  summer,  and  some  method 
must  be  devised  to  give  a  flexible  speed  characteristic  to  the  motor. 
They  could  not  double  the  number  of  trains  in  a  terminus  by  electric 
traction  ;  in  fact,  terminal  and  flat  junction  working  would  control 
the  result  obtained.  He  thought  with  the  author  that  under  the 
present  conditions  as  to  cost  of  energy,  money,  See.,  there  was  little 
chance  of  superseding  steam  working  to  any  great  extent.  It  was 
no  good  providing  electric  locomotives  capable  of  working'  50,000 
miles  per  annum  unless  traffic  conditions  called  for  it  ;  the  theore- 
tical locomotive  mileage  was  not  always  obtainable  in  goods 
working.  As  regarded  the  latter,  the  north-east  coast  was  a 
special  case  and,  on  the  whole,  the  chances  for  fast  and  goods  traffic 
being  worked  electrically  were  not  very  great. 

Mr.  J.  B.  Sparks  criticised  the  suggestion  to  use  two  different 
systems  of  electrification  on  the  same  railway.  The  remarks  as  to 
cost  of  energy  were  important,  as  railways  would  not  be  able  to 
purchase  at  much  less  than  "4d.  per  unit,  as  was  shown  by  the 
huge  contracts  made  by  the  Chicago  railways.  He  calculated  that 
for  main-line  working,  with  a  train  every  40  minutes,  electric 
working  would  just  pay.  The  author  gave  approximately  50  per 
cent,  more  train-miles  for  the  electric  locomotive,  but  Kahler  gave 
twice  as  many  miles  for  the  electric  locomotive,  and  it  seemed 
certain  that  75  such  locomotives  would  do  the  work  of  100  steam 
locomotives.  American  figures  gave  averages  of  28-30,000  miles  for 
electric  locomo'ives  per  annum,  but  some  of  the  locomotives  on 
the  Pennsylvania  line  did  54,000  miles  per  annum. 

Dr.  S.  P.  Smith  wished  the  author  had  given  reasons  why 
certain  people  had  adopted  electric  working  ;  they  were  certainly 
not  always  economic  ones.  The  attraction  was  not  profits,  but 
prevention  of  losses  in  some  cases.  Terminal  electrification  was 
not  mentioned  by  the  author,  although  it  was  bound  to  come  in 
the  same  way  as  suburban  electrification.  He  understood  the 
author  to  suggest  that  an  electric  locomotive  to  develop  1,100  h.p. 
at  70m.p.h.  had  not  been  built,  and  referred  him  to  the  Lotsch berg- 
locomotives,  with  two  1,250-h.p.  motors.  He  had  gone  carefully 
into  the  design  of  this  locomotive,  substituting  two  500-h.p.  motors, 
increasing  the  size  of  the  driving  wheels  and  the  gear  ratio,  and 
found  no  difficulty  in  obtaining  a  locomotive  to  meet  the  condi- 
tions laid  down  by  the  author.  Some  analysis  diagrams  of  steam 
and  electric  locomotives  by  Prof.  Dalby  showed  that  only  4  per 
cent,  of  the  energy  of  the  coal  was  available  for  traction  purposes 
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cost  could  he  hal  "i  and  ■  ade. 

Mu.  \\ .  M.  Uordb\  thought  the  author  wa 
rioal  engineer,  aa  hi  ^»r  locomotive!  ai 
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the  Knowing  wan  poor  by  comparison  with  the  Central  U 
line,  for  instance,  when;  the  reduction  of  energy  loam  had 
Hpecially  studied.  Advantage  must  be  taken  of  Inductive  I 
for  starting  and  rege  nenitivo  ,  Sects  mv   '  n  place  brake;  li 

Mu.  il  .M.  Sayi.iis  Hi.id  lie  wan  glad  to  Me  that  the;  author 
admitted  that  goods  traffic  could  be  dealt  with  electrically,  ami  wan 
in  agreement  with  other  railway  authoritieH  in  this.  Ah  to  fa-t 
trallic,  the  speaker  could  not  agree  that  the  position  wan  as  hope- 
less as  the  author  suggested  ;  nearly  the  whole  of  the  weight  of 
the  motor  could  be  utilised  for  adhesion,  and  this  was  a  great 
advance  on  steam  locomotive  practice.  He  believed  that  else 
locomotives  to  fill  the  conditions  outlined  by  the  author  i 
easily  be  made  if  required.  The  author  dealt  with  present— not 
future — conditions,  a  failing  common  to  British  railways  :  much 
capital  expenditure  on  roads  and  widenings  in  the  past  could  have- 
been  avoided  by  electrification.  Electrical  working  induced 
traffic,  and  he  thought  that  this  would  apply  even  to  main-line 
traffic. 

The  Author,  in  replying,  said  he  understood  that  48  trains 
per  hour  each  way  would  shortly  be  run  on  the  Metropolitan 
District  line.  It  was  evident  that  a  shunt  characteristic  was 
desirable  for  locomotive  working,  and  that  not  too  much  import- 
ance should  be  attached  to  the  additional  mileage  obtainable  from 
an  electric  locomotive.  He  thought  it  was  quite  feasible  to  use  two 
electric  traction  systems  on  one  railway  system  for  dealing  with 
separate  traffics.  The  figures  as  to  train- miles  and  cost  of  steam 
locomotive  working  for  fast  passenger  services  repressnted  the 
conditions  on  the  Great  Western  Railway  ;  the  London-Brighten 
line  was  a  typical  case  where  dense  traffic  favoured  electrical 
working.  It  was  different  where  the  passenger  traffic  represented 
a  small  percentage  of  the  total.  He  had  not  said  that  an  electric 
locomotive  could  not  be  built  to  meet  the  conditions  outlined  ; 
some  American  locomotives  did  meet  the  speed  requirements,  but 
the  draw-bar  pull  at  starting  was  so  great  that  it  would  pull  a 
British  train  to  pieces. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


Amendments. 

AUSTRALIA. — The  Commonwealth  Customs  authorities  have 
decided  that  railless  electric  trolley  cars  are  to  be  dutiable  at  the 
rate  of  35  per  cent,  ad  val.  if  of  British  origin,  and  at  the  rate 
of  40  per  cent,  ad  val.  if  of  foreign  origin. 

SUDAN. — An  Ordinance  recently  passed,  which  establishes  a 
Customs  tariff  for  the  Sudan,  provides  that  goods  not  specially 
mentioned  in  the  tariff  (no  electrical  goods  are  mentioned")  are  to 
be  dutiable  at  the  rate  of  8  per  cent,  ad  val.  Subject,  to  certain 
regulations  goods  imported  into  the  Sudan  from  Egypt  are  free  of 
duty.  The  Director  of  Customs  is  empowered  to  fix  the  values 
on  which  duties  shall  be  paid  at  the  above  rate,  and  to  consult  the 
principal  merchants  engaged  in  the  trade  for  that  purpose.  The 
valuations  fixed  will  be  published  for  the  information  of  traders, 
and  no  tariff  of  valuation  will  remain  in  force  for  more  than 
12  months  from  the  date  of  its  official  publication. 

NEW  ZEALAND. — The  Board  of  Trade  have  received  a  copy  of 
a  Bill  regarding  the  valuation  of  goods  for  import  duty  purposes, 
which  is  to  come  into  force  on  April  1st  next.  It  provides,  among 
other  things,  that  when  any  duty  is  imposed  on  any  goods  accord- 
ing to  value,  such  value  shall  be  the  fair  market  value  of  such 
goods  when  sold  for  cash  in  the  ordinary  course  of  business  for 
home  consumption  in  the  principal  markets  cf  the  country  from 
which  exported  at  the  time  when  they  were  so  exported,  with 
10  per  cent,  added  to  such  fair  market  value.  No  deduction  of 
any  kind  will  be  allowed  from  this  value  for  any  special  or 
sample  discount,  or  because  of  any  special  arrangement  or  on 
account  of  any  other  consideration  by  whith  a  special  reduction  in 
price  has  beeD,  or  might  be,  obtained.  If  any  import  duty,  or 
excise  duty,  has  been  actually  paid,  or  is  payable,  on  the  gcods  in  the 
country  of  export,  the  amount  of  that  duty  may  be  deducted  from  the 
fair  market  value  as  above  determined.  For  the  purpose  of  determin- 
ing this  value,  the  importer  or  his  agent  shall,  on  the  first  entry 
thereof  (other  than  an  entry  for  removal)  produce  to  the  collector 
or  other  proper  officer  the  invoice  for  those  goods,  and  make  a 
declaration  in  the  prescribed  form  verifying  that  invoice,  and 
setting  out  the  true  value  of  the  goods  for  the  purposes  of  duty,  and 
such  other  particulars  as  may  be  prescribed.  If  a  failure  to 
produce  the  invoice  is  accounted  for  to  the  satisfaction  of  the 
collector  or  other  proper  officer,  proof  of  its  contents  by  a  copy,  or 
otherwise,  may  be  received  in  lieu  of  its  production. 

The  "  invoice  "  referred  to  is  defined  as  follows  : — 

(a)  In  the  case  of  goods  imported  on  the  sale  thereof  the 
original  invoice  prepared  and  issued  by  or  on  behalf  of  the  seller 
showing  the  true  descriptien  of  the  goods  and  the  actual  money 
price  paid,  or  to  be  paid,  for  the  goods  by  the  purchaser  ;  or 
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(h)  lu  the  case  of  goods  consigned  for  Bale  in  New  Zeiland,  or 
Otherwise  than  on  the  sale  thereof,  the  original  invoice  prepared 
>nsignor  showing  the  true  description  of  the 
goods  and  the  fait  nuirk't  value  thereof  in  the  principal  markets 
'imtry  whence  they  were  exported  at  the  date  of  exporta- 
tion to 

With  regard  to  the  valuation  of  goods  by  the  collector,  it  is  pre- 
BOribed  that  the  amount  of  the  invoice,  after  deducting  therefrom 
all  reasonable  and  lawful  deductions  in  respect  of  discount,  freight, 
insnranee  and  other  charges,  may  be  accepted  by  the  collector  as 
■affloient  proof  of  the  fair  market  value  of  the  goods  for  purposes 
of  duty,  and  he  may  value  the  goods  and  assess  the  duty  accordingly. 
1 :'  the  importer  Batwfi's  the  collector  that  the  fair  market  value  of 
the  g  >ods  for  purposes  of  duty  is  less  than  the  value  as  shown  by 
I  invoice  after  making  soch  deductions  as  aforesaid,  the 
collector  shall  value  the  goods  at  such  lesser  sum  accordingly,  and 
shall  asses*  the  duty  on  that  value.  If  the  collector  has  reason  to 
believe  oz  kl  thu  fair  market  value  of  the  goods  for  pur- 

|i  wet  of  duty  is  greater  than  the  amount  of  the  said  invoice  after 
making  such  deductions  a*  aforesaid,  he  may  value  the  goods  at 
-men  higher  num  as  he  thinks  proper,  and  assess  the  duty  on  that 
value  accordingly. 


NEW    PATENTS    APPLIED    FOR.     1914. 

(NOT  YET  PUBLISHED). 

iipiled    expressly    (or    this   journal    by    Messrs.    W.    P.    Thompson    &    Co., 
Agents,    285,    High    Holborn,    London,    W.C,    and    at 
Liverpool   and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


1. 67!.  "  Electric  wiring  svstem."  A.  H.  Morse  and  C.  S.  Peksichetti. 
February  2nd. 

2.679.  "  Methods  of  controlling  distant  apparatus  by  Hertzian  waves." 
:     II     Hammond.   Jun.     February  2nd.     (Addition  13,310/13).     (Complete). 

2,084.     "  Telephone    writing-attachments."     \V.    W.    Lower.      February   2nd. 

1,691,  "Apparatus  f'»r  controlling  motors  from  a  distance."  A.  Mond. 
February  2nd.     (Maschinenfabrlk  Oarhkoo,  Switzerland).     (Complete). 

2,093  "Automatic  switches."  Western  Electric  Co..  Ltd.  February  2nd. 
I-     'I     Woodward,   Belgium).     (Complete). 

2,713  "  Globe  holders  for  electric,  gas,  and  other  lamps."  J.  A.  Shaw. 
February    2nd.     (Complete). 

2.737      "  Arc    lamps."     C.   C.    Hughes.     February  2nd.     (Complete). 

1,738.     "  Transmission  ol  wireless  signals."     R.  C.  Galletti.     February  2nd. 

2,73'J.  "Electric  dischargers."  R.  C.  Galletti  and  R.  Manzetti.  Feb- 
ruary  2nd.      (Complete). 

2.740.  "  Method  of  producing  electric  impulsive  discharges."  R.  C. 
(.ALtsm.     February  2nd.     (Complete). 

2.741.  "  Signalling-apparatus."  Soo.  d'ElictriCITI  Mors.  February  2nd. 
iConvention   date,    February   3rd,   1913,   France).      (Complete). 

2.744      "  Electric  mine  lamp."     J.  Bolton  and  J.  W.  Ricby.     February  2nd. 

2,793.     "  Electric  cooking  and  boiling  utensils."     F.   Barron.     February  3rd. 

2,795.  "  Telephone  or  like  apparatus  and  telephone  systems."  YV.  K.  L. 
Dickson.     February  3rd. 

2,t308.    "  Electric    bells."     W.    M.    Thornton.     February   3rd. 

2,815.  "  Devices  for  obtaining  Rontgcn-ray  images."  G.  Bi'CKY.  Feb- 
■  u.iry   3rd.      (Convention   date,   February  5th,   1913,   Germany).     (Complete). 

J.^.'.'  "  Conversion  or  transmission  of  electric  current."  A.  Scherbius. 
February  3rd.  (Addition  to  24,300/13.  Convention  date,  February  3rd,  1913, 
Germany).      (Complete). 

2,827.  "  Electric  train-lighting,  ventilating,  and  heating  systems  and  the 
like."     Stonb  &  Co.,   Ltd.  and  A.   H.   Darker.     February  3rd.     (Complete). 

for  increasing  the  efficiency  of  electric  incandescent  lamps." 
O.   L.  1'eard.     February  3rd. 

2.s43      "  Electric    incandescent     lamps."      F.    Loewenstein.       February    3rd 

Complete). 

2.-11      "Devices  for  amplifying   feeble  impulses  of  electric  energy."     \V.   L. 
Richards.      February    3rd.      (Convention    date,    February    8th,    1913,    United 
(Complete). 

1.849.  "Electrical  insulators."     K.  von  Kando.     February  3rd.     (Complete). 

2.850.  "Electrolytic  meters."  British  Thomson-Houston  Co.,  Ltd. 
February  3rd.     (I  ric   Co.,   United   States).     (Complete). 

2.870.  "  Earthenware   tiles  and   the  like."     C.   E.   Morris.     February  4th. 

2.871.  "  Earthenware  troughs  for  electric  cables."  C.  E.  Morris.  Feb- 
ruary  4th. 

"  Earthenware    troughs    for    electric    cables."     C.    E.    Morris.      Feb- 
4th. 

2,903.     "Automatic    electric    switches."      A  February    4th. 

(Convention    d  5th,    1913,    Germany).      (Complete). 

'System  of  synchronising  electric  clocks."  C.  I  O'Ki.enan.  Feb- 
ruary 4th.  (Addition  to  23,570/13.  Convention  date,  February  5ih,  1913, 
France).      (Complete). 

2,935.     "Crystal   detectors   for  A     I      ChaudeT.     Feb- 

ruary   4th.      (Convention    date,    March    27th.    1913,    Belgium).      (Complete) 

2.940.    "Connectors  for  wires  adapted   to  con  D.    N. 

Milestone,     February  4th. 

2.9,9.  "  Electric  locomotives."  British  Thomson-Houston  Co.,  Ltd 
February  4th.     (General    Electric  Co..    I 

3.006.  "  Electrical  battery  connectors."  C.  YV.  Read.  February  5th. 
(Complete). 

3,004.    "  i    drawing-ofi   . 

plurality    of    weighing    and    measuring    devices    and    intended    loi  in    ci 

nection    with    goods-packing    machines."      Fr.    Hissek    Maschini  niaiihik    Akt. 

I.ruary    5th.      (Convention    date,    March    7th,    1913,    Gi 
plcte). 

3.011.    "  Electric  switches  "    H.  Lucas  and  W.  H.  Edwards      I-   bi 

3,013.     "  Electrical-distributing    systems."      C.    VlRHtn.      February    6th 

3.020.  "  Magnetic    tachometers  "      YV.     Beckmann.      February    6th 
ventlon   date,    March    15(h,    1913,    Germany).      (Complete). 

3.021.  "  Eddy-current  speed  indicators."  YV.  Beckmann.  February  5th 
(Convention    date,    April    14th,    1913,    Germany).      (Complete). 

i      "  Electro-plating   process."     C.   J.   Chariton.     February   5th. 
ttery."     C.   J.  Charlton.     February  6(h. 
"  Electro-motor  starters."    T    S.  Hill.     February  6th. 

r    electrical    t-.il-lighls  ol   motor  cars."     A     W. 

3,057.    "  Dynamo-electric    machines."      J.    L.    M.    Yardley.      February    5th. 
.    1913,    United   States).     (Complete). 


3,061.     "  Electric   pocket   lamps."     YV.   Krafjt.     February  6th. 

granny."     A.    T.    M.    Johnson,    F.    H.    Varlby,    anrl 
A     C     N.    TRY.      February    5tti. 

Igniting  device  for  explosion  engines."     G.   Nagel  anb  Unionwerk 
Mr  v    l.isMlill.      February   5th.      (Complete). 
3,104.     "  Ignition    apparatus    (or    internal-combustion    engines."      W.    I.orr- 

I  Ybruary   6th. 
3,148      "Electrical    regulators."      F.    W.    Merrill.      February    6th.      (Com- 

lligh-air-tcnsion     electrical     insulators."      A.     YVatkinb.      February 
Cth.      (Complete). 

Arrangement    of    electric    valves."       A.    SniERBius.       February    6lh. 
ii.in    date,    February    7th,    1913,    Germany).      (Complete). 
3,171.     "  Method  of  periodically  modifying  high-frequency  electric  currents." 
1       VOX     I.epel.       February    6th.       (Convention     date,     February     11th,     1913, 
Germany).      (Complete). 

3,181.  "  Electro-chemical  treatment  of  liquids."  C.  P.  Landreth  Feb- 
ruary  6th.     (Convention  date,  February  21st,  1913,  United  States).     (Complete). 

3.191,  "  Radio-telegraphic   and    radio-telephonic   receiving  ijrsteasa,"     G.    O. 
February  6th. 

3.192,  "  Radio-telegraphic  stations."     E.  Girardeau.     February  (tat.     (Con- 

I     I.ruary    17th,    1913,    Belgium).      (Complete). 

3,195.  "  Telephone  systems."  Automatic  Telephone  Manufacswrinc  Co., 
Ltd.  and  J.  Savin.     F'ebruary  6th. 

3,197.  "  Method  of  and  means  for  equalising  the  potentials  ol  grounding 
points."  A.  B,  Clark.  F'ebruary  6lh.  (Convention  date,  October  BMUi,  1913, 
United   States).     (Complete). 

3,209.  "  Manufacture  of  incandescent  electric  lamps."  C.  Guam.  Feb- 
ruary  6th. 

3,217.  "  Locks  for  handles  for  controllers  and  the  like."  British  Thomson- 
Houston    Co.,    Ltd.      February    6th.       (General    Electric    Co.,    United    States). 

3,221.  "  Electric  heaters  or  resistance  elements  therefor."  f .  R.  Quain. 
February  6th. 

3,232.  "  Frequency  transformers."  YV.  P.  Thompson.  February  rti  (R 
Goldschmidt,   Germany).     (Complete). 

3.236.  "  Electrical   influence   machines."     V.    E.   Johnson.     February   fth. 

3.237.  "  Switches."     YV.    Duddell  and   J.   S.    Highfield.     February   7lh. 
3,240.     "  Sparking-plugs      for      internal-combustion      engines."  Fj-rctkic 

Ignition  Co.  (1913),  Ltd.,  and  A.  Cox.     February  7th. 

3,241  "  Electric  welding  systems."  Liverpool  Electric  Wbloshg  Co., 
Ltd.,  and  YV.  A.  M.  Wachsmuth.     February  7th. 

3,254.     "  Electric   heating   elements."     YV.    H.    Sturce.     February  ft*. 

3,282.     "  Telephone  receiver."     J.    Parr.      February   7th. 

3,291.  "Single  or  multi-phase  electric  furnace  for  treating  moltea  metal." 
P.  Lescure.  February  7th.  (Convention  date,  February  7th,  191J,  Germany). 
(Complete). 

3,295.  "  Motor-car  starting  and  lighting  sets."  H.  C.  E.  |aooby.  Feb- 
ruary   7th. 

3.310.  "  Synchronising  devices  for  electric  motors  or  other  rotating  electric 
machines."      R.    P.    HowgrAve-Graham.      February   7th. 

3.311.  "  Protection  of  electric  circuits  against  the  influence  of  alternating 
currents."     K.  von  Kando.     February  7th. 
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of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  ai 
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19X2. 

23,417.    Electrical    Token    Apparatus    for    Railways.      A.    I".    Btaokall    & 
C.  M.  Jacobs.     October  14th. 
23,689.    Turbo-Electric  Machines.     A.  Rolfe.     October  17th. 


1913. 

1,442.  Supports  for  the  Filaments  or  Incandescent  Electric  Limps 
J     M.  Roux  &  J.  Sanchez.     January  17th. 

1,467.    "  Dimmers  "  for  Electric  Lamps.     E.  T.  Middlemiss.     January  18th. 

L.591.  Electric  Motor  Control  Systems.  Siemens  Bros.  Dynaaio  Works, 
Ltd.,  F.  Lydall  and  A.  M.  Duke.     January  20th. 

I, (117.  Winding  Machines.  YVestern  Electric  Co.  (Westera  Electric  Co). 
January  20th. 

1,678.  Apparatus  for  Heating  Water.  V.  S.  Needham  4  F.  G.  Needham. 
January  21st. 

1.H02.  Telephone-Exchange  Systems.  YVestern  Electric  Co.  (Woodward, 
acting  for  YVestern  Electric  Co.).     January  23rd. 

1,939.  Oscillation  Gaps  or  Dischargers,  for  Use  in  Radio-Telephony, 
Radio-Telegraphy,  and  Like  Purposes.  W.  Torikata,  E.  Yokoyama,  M.  Kita- 
mura.     January  23rd. 

1,964.  Railway  Signalling  Apparatus  for  Use  at  Places  Where  Speed 
Restrictions  Obtain.    J.  N.  C.  Kennedy.    January  24lh. 

2,198.  Devices  for  Closing  and  Disinfecting  Telephone  Mouth-pieces  and 
other  Articles.     M.  Dickinson.     January  27th. 

3,829.  Lattice.  Masts.  Poles,  Towers,  and  Columns  for  Wireless  Tele- 
graphy Stations,  Transmission  Lines,  YVindmills,  and  the  Like.  B.  C. 
Barton  &  P.  C.  Barton,  &  Robert  W.  Blackwell  Si  Co.     February  14th. 

6,226.  Rheostats  for  Controlling  Electric  Motors  and  The  Like.  P.  S. 
Swan.     March  13th. 

7,376.    Telephone  Call  Registers.    A.  Sterry.     March  28th. 

7,656.  Insulators  for  Hich-Tension  Oil-Immersed  Electrical  Apparatus 
\    Bitter  &  E.  Weissberg.    April  1st. 

10,841.  Metiioo  or  Operat'nc  Rotary  Converters  and  Other  Alternating 
i  i  i.r, iM   Machinery.      A.   H.   Railing  &  C  C  Garrard.     May  8th. 

11,135.  Apparatus  for  Automatically  Starting  or  Braking  Electric-Motors 
11.  Delvenne.     May  10th. 

11,991.  Metallic  Vapour  Electric  Lamp.  F.  Kerschbaura.  May  12nd. 
(January  8th,   1913). 

12,377.  Manufacture  of  Stable  Boron  Nitride  British  Thomson-Houston 
Co.     (General   Electric  Co.).     May  27:h. 

14,122.  Arrangements  for  Converting  Continuous  Currents  of  Electricity 
into  Isochronous  Undulatoky  Currents  Soc.  des  Telegraphes  Multiplex 
H.  Magunna).     June  18th.     (June  21st,  1912). 

15,571.  Controlling  Means  for  Electric  Motors.  Otis  Elevator  Co. 
:.tor  Co.).     July  5th. 

16.2G7.  TELEPHONE  Exchange  Systems.  Western  Electric  Co.  (F.  T.  Wood- 
ward, acting  for  Western  Electric  Co.).  July  15th.  (Divided  Application  on 
s    Undulatoky    Ci  s"C.    des    Telegraphes    Multiplex 

li;  AM  Process  of  Manufictiring  av  Electric  Lamp  Filament  Containing 
C.   Kanazawa.    July  17th.     (July  17th,   IS] 

81,768.  Electric  Signalling  Apparatus  for  Ship's  Telegraphs  and  the  like 
Purposes.     II.   L.  Stocks.     September  2Cth. 

22,159.     Induction  Coils.    A.  Hiorth.     October  1st.     (November  3*ih,  1912). 
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Replying  to  the  toast  of  "  His  Majesty's  Ministers"  at  a 
dinner  of  the  City  of  London  .Solicitors'  Company  a  few 
days  ago,  Lord  Haldane  claimed  that  lawyers,  however 
unpopular  they  might  be,  were  the  leaders  of  public 
opinion  in  this  country,  and  that  they  exerted  a  tremendous 
influence  on  the  country's  future  welfare. 

Whether  we  agree  or  not  with  this  dictum,  we  may 
perhaps  admit  that  lawyers — due  no  doubt  to  their 
legal  training — have  the  faculty  of  summing  up  and 
expressing  tersely  the  trend  of  current  thought,  which 
otherwise  finds  expression  in  many  forms  which  are 
sometimes  apparently  contrary  in  direction. 

To  take  the  case  of  the  present  industrial  unrest,  the 
dissatisfaction  of  organised  labour  with  its  conditions,  and 
the  feeling  among  employers  that  our  commercial  supre- 
macy is  threatened — all  are  agreed  that  we  are  faced 
with  problems  of  immense  magnitude,  so  immense  as  to  be 
almost  appalling,  and  yet  it  is  not  possible  to  lay  the 
finger  on  any  particular  spot  and  say  :  "there  is  the 
cause  of  it  all." 

No  would-be  reformer  pretends  that  his  own  particular 
scheme,  whatever  it  may  be,  will  cure  all  the  industrial  ills 
from  which  we  are  suffering. 

It  is  interesting,  therefore,  to  turn  to  Lord  Haldane's 
speech  (as  reported  in  the  Times)  to  see  how,  as  a  lawyer 
and  leader  of  public  opinion,  he  sums  up  the  situation.  In 
his  opinion,  we  occupied  our  present  position  of  "  first  in 
the  world  in  industrial  output  per  head  of  population  " 
partly  by  reason  of  national  qualities,  but  partly  also 
because  in  the  old  days  we  had  no  such  competitors  as  we 
have  to-day.  A  new  movement  had  arisen  during  the  last 
six  or  seven  years,  a  movement  of  which  we  were  yet 
hardly  conscious — a  definite  and  scientific  effort  made 
abroad  to  raise  the  level  of  the  skilled  workman  to  a  height 
which  we  as  yet  had  not  set  before  ourselves.  This  was 
being  done  by  a  new  system  of  training. 

The  old  days  of  apprenticeship,  he  considered,  and  we 
agree  with  him,  had  gone  by.  The  apprenticeship  system 
had  done  much  for  us  in  the  past,  but  it  could  not 
successfully  compete  with  the  modern  Continental  and 
American  substitute  of  training  in  trade  continuation  schools. 

British  manufacturers  are  inclined  to  scoff  at  the  work- 
shop training  given  in  technical  schools,  and  many  work- 
men would  still  claim  that  to  become  efficient  it  is 
necessary  to  serve  about  seven  years  in  the  shops.  This 
means  that  a  boy  must  leave  school  at  14  years  of  age  in 
order  to  become  a  fully-fledged  workman  by  the  time  he 
is  21.  But  we  must  not  overlook  the  fact  that  when  the 
seven  years'  apprenticeship  system  was  introduced,  handi- 
craft meant  much  more  than  it  does  to-day,  when  labour- 
saving  machinery  has  entirely  eliminated  many  of  the  old 
manual  operations,  so  that  there  is  now  very  much  less  for 
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an  apprentice  to  learn  in  the  shopB  than  was  the  case  before 
handicraft  had  been  60  largely  superseded  by  machine- 
craft.  An  intelligent  youth  can  learn  as  much  in  six  months 
in  a  properly-equipped  college  workshop,  so  far  as  the  use  of 
tools  is  concerned,  as  he  would  learn  in  as  many  years  of  an 
ordinary  apprenticeship  under  modern  factory  conditions. 

In  many  parts  of  the  Continent,  as  Lord  lhddane  pointed 
out,  instead  of  boys  leaving  school  at  18  or  14,  as  in  this 
country,  the  training  is  continued  until  they  are  IG,  17  and 
18  years  of  age,  and  that  training  is  not  merely  in  general 
knowledge,  but  in  the  chief  point  of  the  calling  which  the 
future  workman  is  going  to  exercise. 

This  is  a  problem  which,  the  speaker  said,  we  shall  have 
to  face  six  or  seven  years  hence. 

We  are  really  facing  it  now  ;  the  conditions  of  appren- 
ticeship, so  far  as  the  engineering  trades  are  concerned, 
have  been  the  subject  of  discussion  before  the  leading 
engineering  societies  on  many  occasions  during  the  last  few 
years,  and  many  iirrns,  as  we  have  from  time  to  time 
recorded  in  our  columns,  have  adopted  modified  conditions  of 
apprenticeship  in  order  to  meet  the  changed  circumstances. 
So  far  as  we  know,  the  Trade  Unions  have  taken  no  active 
steps  to  assist  this  movement,  although  their  co-operation  is 
most  essential  if  we  are  to  maintain  our  leading  position 
among  the  great  industrial  nations  of  the  world. 

This  lack  of  co-operation  is,  no  doubt,  a  result  of  the 
same  cause  that  is  producing  the  industrial  unrest 
which  is  so  prevalent,  not  only  in  this  country,  but  in 
the  Colonies  and  dependencies  of  the  Empire,  and  also  in 
France,  Germany,  and  other  parts  of  the  Continent,  as  well 
as  in  America. 

This,  as  Lord  Haldane  suggested,  is  due  to  the  fact  that 
Labour  is  better  educated  than  before,  and  the  working 
classes  have  become  conscious  that  the  gap  between  those 
who  work  with  their  hands  and  those  who  work  with 
their  heads  is  unduly  great,  so  far  as  remuneration  and 
participation  in  the  comforts  of  life  are  concerned.  This 
is  a  factor  which  has  to  be  reckoned  with.  We  have  to  deal, 
the  speaker  remarked,  with  a  majority,  the  Tightness  of 
whose  cause  we  cannot  deny.  A  change  is  bound  to  come, 
and  it  is  of  the  highest  importance  so  to  prepare  for  it  that 
the  change  may  come  peacefully  and  quietly,  and  in  such 
fashion  that  it  will  make  for  the  well-being  of  the  State, 
and  not  its  detriment.  The  recent  disturbances  in  South 
Africa  and  ehewbere  are  all  part  of  the  same  discontent, 
and  it  is  essential  to  get  down  to  the  deep  root-cause, 
because  the  movement  cannot  be  repressed.  <  )rganised  as 
Capital  and  Labour  are  to-day,  strikes  have  become  very 
serious  things,  and  when  they  touch  railways,  the  coal 
industry,  and  transport,  they  touch  the  life  of  the  nation. 

Concluding  his  remarks,  Lord  Haldane  said  that  what 
we  had  to  do  was  to  endeavour  to  bring  about  a  sense  of  the 
absolute  necessity  of  the  solidarity  of  conscience  between 
the  workmen  and  employers  of  this  country.  It  could  not 
all  be  on  one  side.  Employers  would  have  to  recognise  the 
position  of  the  workmen,  and  the  workmen  would  have  to 
recognise  that  they  had  some  further  concern  than  the  mere 
getting  as  much  as  they  could  in  wages.  Any  man  who 
could  think  out  completely  and  adequately  that  problem  of 
the  future,  and  other  problems  cognate  to  it,  and  make  a 
substantial  contribution  to  progress  along  the  path  which 
must  be  followed  by  those  who  succeeded  him,  would  deserve 
well  of  his  country. 

In  what  direction  shall  we  look  for  that  man  ?  And 
when  wo  find  him,  are  we  in  a  mood  to  follow  him  ? 
Opportunity,  it  is  said,  makes  the  man  ;  we  certainly 
appear    to  be  at  the    fulness   of   the   opportunity — maybe 


the  man  is  at  the  door  !  He  will  require  to  be  one 
who  is  above  all  suspicion  of  partiality,  and  he  must 
know  both  sides  of  the  case  completely.  May  it  not  happen 
that  the  expert  amongst  us  who  has  conducted  so  many 
inquiries  into  labour  disputes  during  the  last  few  trying 
years  is  as  well  able  as  anybody  to  understand  the  problem 
of  the  present,  and  is  more  qualified  than  most  to  guide  both 
master  and  man  as  regards  the  future,  so  that  industrial 
development  and  prosperity  may  continue  parallel  with 
improvement  in  the  condition  of  all  ranks  of  workers  ? 


Or  is    Canadian   correspondent  informs 

British         us  that   British-made  motors  sometimes 

Transformers    receive  a  Sood  deal  of  criticism  over  there, 

for  Canada,  apparently  on  account  of  the  power 
factor  being  lower  than  .that  of  those 
made  in  Canada.  It  would  perhaps  be  worth  the  while  of 
those  home  firms  who  are  doing  business  in  electric  motors 
in  that  market  to  look  into  this  question,  as  it  is  not  desir- 
able that  the  reputation  of  any  of  their  products  should 
suffer  for  want  of  a  little  attention  to  Canadian  require- 
ments. The  writer  regards  it  as  curious  that  very  few,  if 
any,  of  the  thousands  of  transformers  used  in  Canada  come 
from  Europe.  He  is  at  a  loss  to  know  the  reason,  but  the 
fact  exists  that  neither  Britain,  Germany  nor  any  other 
European  country  seems  able  to  find  a  foothold  for  this 
class  of  product  in  the  Canadian  market. 

Whether  it  be  on  account  of  price,  efficiency,  reliability, 
or  other  cause,  is  not  known.  He  continues  : — "Surely  if 
makers  at  home  can  compete  in  respect  of  electric  motors, 
they  should  be  able  to  with  transformers.  Perhaps  as  yet 
no  sufficiently  determined  effort  has  been  made.  Even  if 
the  type  and  characteristics  of  the  transformers  used  here 
are  not  familiar  to  British  manufacturers,  it  should  not  be 
a  difficult  matter  for  any  enterprising  firm  to  secure  one  or 
two  second-hand  ones  to  examine  and  test.  One  can  under- 
stand that  it  would  be  difficult  to  compete  for  large  trans- 
formers built  for  very  high  voltages,  such  as  110,0oo  volts 
or  over,  but  ordinary  potentials  up  to  10,000  volts  or  so 
should  form  no  serious  bar  to  successful  competition." 

Numerous  reports  from  authorities  on  both  sides  of  the 
ocean  state  that  trade  in  Canada  has  been  decidedly  quiet 
for  some  time  now,  and  that  owing  to  the  shortage  of  money 
many  projected  undertakings  have  been  held  up.  It  is 
considered,  however,  that  the  splendid  harvest  which  was 
obtained  last  year  should  have  a  very  healthy  effect  on  the 
situation,  and  no  doubt  the  spring  will  see  much  new  work 
put  in  hand.  The  Canadian  winter,  of  course,  puts  a 
temporary  check  on  a  great  deal  of  work,  owing  to  its 
severity. 


The  Rnbbber 
Position. 


Since  last  writing  the  rubber  market 
has  at  times  worn  quite  a  strong 
appearance,  and  there  were  some  of  the 
cheerful  optimists  in  shares  who  began  to  wax  reminiscent 
of  the  good  old  days  when  prices  went  soaring  gaily  regard- 
less of  the  inevitable  consequences.  The  general  opinion 
is,  however,  that  the  article  has  really  undergone  a  sub- 
stantial improvement  from  the  worst,  so  far  as  market  con- 
ditions are  concerned,  and  there  are  but  few  who  hold 
a  very  poor  opinion  as  to  the  future.  Among  these, 
however,  is  a  Mincing  Lane  house  which  has  issued  a 
lengthy  document  bitterly  attacking  the  rubber  position, 
and  while  stating  that  the  statistical  outlook  is  about  as  bad 
as  bad  can  be,  and  that  the  next  few  months  will  show  an 
alarming  excess  of  supplies  over  consumption,  suggests  that 
the  price  will  drop  to  somewhere  round  7d.  or  8d.  a  lb.  The 
writer  of  the  circular  is  very  dogmatic  in  his  utterances,  and 
altogether  is  evidently  badly  obsessed  with  the  idea  that 
rubber  is  "  rotten,"  as  the  phrase  goes,  but  it  must  be 
remarked  that  the  trade  has  taken  the  utterances  with 
cheerful  philosophy,  and  clearly  does  not  regard  the  situation 
as  being  anything  like  as  hopeless  as  is  it  represented  by  thii 
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particular  Interest.  In  spite  of  what  is  said  in  the  oiroular 
there  cannot  be  any  serious  question  but  that  the  prosecution 
of  harvesting  operations  in  most  of  the  wild  rubber-pro- 
ducing countries  must  have  been  ven  seriously  interfered 
with  liy  the  slump  in  prices,  und  the  consequent  acut3 
depression  entailed,  and  still  in  force,  notably  in  Brazil. 
The  receipts  at  Para  have  been  checked  very  substantially, 
which  is  a  notable  feature,  and  while  it  is  just  possible  that 
supplies  have  been  held  back-up  country,  thine  is  no  i 
to  think  that  the  quantities  which  might  be  affected  in 
this  way  are  of  any  substantial  importance.  It  is  true  of 
course  that  the  falling-oil"  in  the  receipts  of  wild  rubber  the 
world  over  has  been  more  than'  compensated  for  by  the 
increased  quantities  of  plantation  material  which  are  coming 
forward,  but  consumption  seems  to  be  quite  able  to  take 
care  of  what  becomes  available.  The  remarkable  elasticity 
of  the  demands  from  manufacturers  since  the  price  of  best 
plantation  grades  fell  to  near  2s.  a  lb.  testifies  to  the 
possibilities  of  the  consuming  industries,  while  constituting 
the  mainstay  of  the  market.  A  further  point  in  favour  of 
tli"  position  is  that  industrial  conditions  in  the  trans- 
Atlantic  trade  are  by  degrees  being  restored  to  the  normal, 
and  if  general  developments  there  should  be  as  favourable 
over  the  rest  of  the  year  as  they  at  present  promise  to  be 
there  should  be  a  greatly  increased  consumption  in  progress 
as  the  months  pass. 

The  official  returns  of  United  States  imports  of  crude 
rubber  for  last  year  are  interesting,  for  they  disclose  an 
increase  of  10,000  tons  in  plantation  grades,  the  total 
imports  of  which  were  22,300  English  tons,  which  is  a 
quantity  considerably  in  excess  of  the  imports  of  Brazilian 
rubber,  and,  indeed,  an  amount  slightly  in  excess  of  the 
'•ombined  Brazilian,  Central  American,  and  African  rubber 
which  entered  the  country. 

Regarding  the  trade  as  a  whole  it  is  a  foregone  conclusion 
that  a  moderate  price  for  the  article  will  enormously 
stimulate  consumption.  It  may  take  a  little  time  for  new 
uses  to  be  devised,  but  they  will  assuredly  come,  and  the 
efforts  being  made  in  influential  quarters  to  effect  an  exten- 
sion of  the  present  uses  are  certain  to  be  of  effect  sooner  or 
later.  One  of  these  is  undoubtedly  rubber  flooring,  for 
which  there  is  a  practically  unlimited  market  if  only  the 
price  is  "  righb.''  The  flooring  which  has  been  laid  already 
in  various  parts  has  so  far  given  unqualified  satisfaction, 
and  there  are  a  number  of  further  contracts  in  hand, 
making  it  clear  that  the  material  is  being  appreciated 
for  this  use.  Generally  with  the  improved  financial 
position,  thanks  largely  to  easier  money  and  to  the  signs 
of  returning  activity  in  trade  at  home  and  abroad,  the 
outlook  is  improving,  though  it  is  not  probable  that  there 
can  be  much  advance  in  prices  until  fundamental  conditions 
as  regards  American  trade  are  distinctly  improved. 

The  result  of  the  plantation  auction  sales  held  this  week 
at  Mincing  Lane  was  not  very  satisfactory  compared  with 
the  previous  sales,  closing  prices  showing  a  fall  of  about 
3d.  a  lb.,  though  as  regards  recent  private  rates,  there  was 
not  much  alteration.  The  total  quantity  brought  forward 
for  sale  was  round  1,;>00  tons,  a  heavy  amount,  the  bulk 
finding  buyers  with  a  moderate  demand. 


Lessons  on 
Coal  Gas. 


The  ingenuity  and  enterprise  of  the 
British  Commercial  Gas  Association  in 
propagating  a  knowledge  of  the  sovereign 
merits  of  their  products  deserve  all  praise  ;  we  only  regret 
that  there  is  no  corresponding  association  charged  with  the 
duty  of  upholding  the  pre-eminent  advantages  of  electricity. 
One  of  their  latest  innovations  is  designed  for  the  educa- 
tion of  the  rising  generation,  and  is  advertised  in  the 
London  County  Council  Gazette.  It  is  announced  that  a 
series  of  notes  of  lessons  on  coal  gas  as  a  fuel,  as  an 
illuminant,  and  as  a  source  of  power  will  appear  in  the 
Gazette  in  1914  ;  the  notes 'will  be  written  by  an  expert, 
and  will  be  so  arranged  that  the  experienced  teacher  can 
adapt  and  utilise  what  is  most  suitable  for  the  needs  of  his 
or  her  own  class,  and  discard  the  rest.  Object  or  picture 
lessons  are  provided  for  the  infant  classes,  in  addition  to 


the  more  ad  canoed  pre*  utation  of  th 

uhools ;  bhi     eeretatry  of  the  Association 
will  answer  questions  pnt  to  him  by  teachers,  and  local 
works  managers  will  co-operate   i-y  lending  specimen 
appliances  or  materials,  drawings, 

"The  object  of  the  Notes  is  to  make  common  knowledge 
of  the  interesting  scientific  facts  connected  with  gas  manu- 
facture, distribution  and  use."  No  one  can  cavil  at  the 
praiseworthy  purpose  of  the  series;  anything  that  will  tend 
to  a  reduction  in  the  number  of  lire-,  explosions, 
suffocations,  and  other  accidents  due  to  ignorance  of  the 
properties  of  gas  tends  to  the  public  benefit.  But  if 
teaching  is  necessary  in  the  case  of  gas,  which  has  been  in 
use  in  London  for  over  a  century,  how  much  more  necessary 
is  it  in  the  case  of  electricity,  which  has  been  used  barely 
one-third  as  long,  and  which  is  distinguished  from  all  other 
agencies  for  lighting,  heating  and  power  production  by  the 
fact  that  it,  like  gravity,  apparently  has  no  corporeal 
existence,  is  imperceptible  to  the  senses,  and  is  known  only 
by  its  effects  on  matter.  To  the  child  its  operations  are 
enshrouded  in  mystery,  and  instruction  of  the  young  is 
imperatively  called  for.  And  what  a  fertile  field  the  science 
of  electricity  affords  for  the  enthusiastic  teacher '.  We 
grown-ups  are  so  accustomed  to  the  marvels  of  electricity 
that  they  have  become  to  us  more  or  less  commonplace  ;  but 
marvels  they  remain,  and  they  constitute  an  inexhaustible 
store  of  interesting  material  for  lessons  and  experimental 
demonstration.  We  have  on  previous  occasions  urged  that 
popular  lectures  should  be  given  for  the  edification  of  the 
public  on  the  infinite  variety  of  the  applications  of  elec- 
tricity to  domestic  and  industrial  uses  ;  we  now  commend 
to  the  attention  of  the  supply  authorities  the  example  so 
wisely  set  by  their  rivals. 


The    Council  of  the    Institution    of 

Professional  Civil  Engineers  recently  issued  a  circular 
1(lne  *  calling  attention  to  the  practice  favoured 
by  local  authorities,  whose  clerks — themselves  belonging 
to  a  profession  in  which  rigid  etiquette  is  observed — con- 
temptuously ignore  the  claim  of  engineering  to  be  a 
"  profession,"  and  invite  by  advertisement  engineers  to 
submit  in  competition  with  others  their  terms  for  pre- 
paring plans  for  engineering  schemes.  The  Council 
naturally  condemns  this  practice,  and  calls  upon  the 
members  of  the  Institution  to  decline  to  respond  "  in  any 
way"  to  such  advertisements. 

We  have  on  previous  occasions  commented  on  the  pro- 
cedure in  question,  which  obviously  opens  the  door  to  the 
incompetent,  and  is  admirably  adapted  to  ensure  that  the 
local  authority  concerned  shall  be  provided  with  professional 
advice  of  the  worst  possible  quality.  It  is  only  the  in- 
experienced and  unknown  "consultant,"  struggling  for  a 
foothold,  that  is  likely  to  answer  such  an  advertisement. 
But  we  may  suggest  that  the  more  expert  in  such  matters 
who  see  the  advertisement,  while  not  replying  to  it  directly, 
know  methods  of  indirectly  making  their  names  and  terms 
known  to  the  advertiser,  and  we  take  it  that  the  compre- 
hensive words  "  in  any  way,"  used  by  the  Council,  are 
intended  to  cover  the  back-door  methods  also. 

If  we  are  not  mistaken,  it  is  the  practice  of  the  Associa- 
tion of  Consulting  Engineers  to  send  a  list  of  the  names  of 
its  members  to  such  advertisers.  Thus  the  Association  is 
enabled  to  do  as  a  corporate  body  that  which  its  individual 
members  may  not  do.  The  ethics  of  the  matter  are  some- 
what obscure  ;  but  we  wonder  whether  the  Council  of  the 
Institution  approves  of  this  proceeding. 

We  are  not  blind  to  the  difficulty  experienced  by  the 
clever  and  highly  qualified  but  little-known  man  in  making 
a  start  as  a  consulting  engineer  ;  his  duty,  according  to  his 
established  elder  brethren,  is— to  efface  himself.  We 
sympathise  with  him,  and  we  see  little  objection  to  the 
American  practice  of  publishing  his  visiting  card  in  the 
advertisement  pages  of  the  technical  Press  ;  but  that  is  by 
the  way.  The  practice  condemned  by  the  Council,  a» 
mentioned  above,  is  most  objectionable  on  all  grounds. 
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AUTOMATIC   TELEPHONES.    &c.   AT    KING  S 
COLLEGE    HOSPITAL. 


Bt  the  courtesy  of  Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  we 
were  recently  enabled  to  pay  a  visit  to  their  telephone  works 
at   Woolwich,   and   to    inspect    the    automatic    telephone 
exchanges  which  they  have  installed  for  the  service  of  their 
works,  and  in  the  new  King's  College  Hospital  at  Denmark 
Hill.     The  former  installation  has  an  ultimate  capacity  of 
1,000    lines,    but   is   at   present   equipped    for    some    200 
lines,    and    provides    intercommunication    throughout    the 
whole    of    the    various    departments    of    the    company's 
extensive  works  at  Woolwich  ;  we  understand  that  the  con- 
venience, rapidity  and  reliability  of  the  system  have  been  so 
cordially    appreciated   by   the  staff    since    the    automatic 
apparatus  was  installed,  that  a  return  to  the  slower  methods 
formerly  in  use  would  result,  if  not  in  a  general  riot,  at  any 
rate  in  consternation  and  a  storm  of  protest.     Not  least  of 
the  advantages  of  the  system  is  the  immediate  clearing  of 
the  line,  a  quality  in  which  all  manual  exchanges  are  con- 
spicuously and  painfully  deficient  ;  thus  it  is  possible  for 
the  head  of  a  department,  on   arrival  at  the  works  in  the 
morning— perhaps  a  few  minutes  late  ?     Certainly  not,  but 
in    a    hurry    to    get    to    the    heart   of    things— to    call 
up  half-a-dozen  of  his  subordinates,  and  receive  their  reports 
as  to  the  state  of  their  respective  branches  in  the  space 
of  half  as  many  minutes.     The  "  engaged  "  signal  is  given 
at  once,  if  appropriate,  and  the  caller  always  knows  whether 
his  call   has  been  effective,  for  if  the  called  subscribers 
telephone  is  not  engaged  he  receives  a  "  free  "  tone  signal. 

As  a  rather  special  favour  the  Post  Office  has  permitted 
the  automatic  exchange  to  be  coupled  to  the  public  exchange 
system,  for  experimental  purposes  ;  this,  of  course,  necessi- 
tates the  addition  of  a  private  manual  exchange  through 
which  the  Post  Office  calls  are  passed  to  the  local  stations, 
the  automatic  apparatus  being  cut  out  of  circuit  when  a  line 
is  through  to  the  Post  Office  exchange  ;  but  the  same 
instruments  are  used,  with  hand-combination  sets,  and  the 
service  appears  to  operate  with  perfect  smoothness  and 
facility.  As  the  automatic  exchange  is  essentially  the  same 
as  that  at  the  hospital,  one  description  will  serve  for  both. 

In  the  telephone  factory  a  variety  of  work  was  in  progress, 
a  considerable  number  of  exchange  boards  of  various  sizes 
being  in  course  of  construction,  chiefly  for  export.  We 
noted  with  interest  that  in  the  latter  case  the  boards  were 
completely  built  up  and  wired  to  the  distributing  frame, 
the  cables  and  strips  of  jacks  being  afterwards  withdrawn 
and  packed  so  that  they  can  be  placed  in  position  without 
difficulty  on  arrival  at  their  destination. 

The  automatic  exchange  at  the  King's  College  Hospital 
is  designed  for  an  ultimate  capacity  of  150  lines,  of  which 
some  !»0  are  already  in  use  ;  as  the  system  will  necessarily 
run  into  three  figures,  in  which  case  all  the  numbers  must 
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enamelled,  wrapped  with  paper  saturated  with  beeswax, 
twinned  and  enclosed  in  a  lead  sheath.  The  enamel  alone 
would  provide  adequate  insulation.  This  type  of  wire  can  be 
run  on  the  outside  of  the  walls,  buried  in  plaster,  or  other- 
wise fixed  in  any  position  without  fear  of  breakdown,  and  is 
very  inconspicuous. 

The  total  area  of  the  hospital  site  is  1 2 1  acres,  and  most 
of  the  buildings  are  completed.  In  each  block  there  is  a 
distributing  box  in  a  convenient  position,  and  all  the  boxes, 
numbering  eventually  some  IS,  are  coupled  by  cables  of  10 
to  26-pair  with  one  or  other  of  six  junction  boxes  situated 
at  suitable  points.  Thus,  future  wiring  is  limited  to  the 
short  distance  between  one  of  the  distributing  boxes  and 
the  point  where  the  instrument  is  to  be  fixed,  all  other 
wiring  being  permanently  in  place.  The  junction  boxes  are 
joined  together  by  52  and  120-pair  cables,  the  main  box  a 
being  at  the  telephonic  "  centre  of  gravity  "  of  the  build- 
ings, where,  in  the  ordinary  way,  the  exchange  would  be 
situated.     But  in  order  to  bring  all  the  apparatus  under 
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O,  Insulnting  oil  ;    M,  Metal   ter- 
minals; E,  Ebonite;  T,  'I 
for  cable  leads  ;    I,  Inlet  lor  wires  ; 
C,  Inlet  for  cable. 

FlO.  1.— EXTERNAL  DlSTIUB!  TING  BOX.   'FlO.  2— SECTION  Ol-BOX. 

contain  three  digits,  and  it  is  undesirable  to  change  the 
numbering  after  the  exchange  is  brought  into  use,  the 
numbers  commence  with  101.  Two  storage  batteries  of 
:i(»  cells  each  are  provided,  which  feed  also  the  clock, 
signalling  and  bell  circuits  (at  low  voltage)  ;  these  are 
mounted  in  a  room  close  to  the  power  station. 

The  system  of  wiring  adopted  is  to  use  1 2  J, -lb.  copper  wires, 


Fig.  3.— Flan  op  External  Distributing  Box  (Cover  removed). 


the  immediate  supervision  of  the  electrician  in  charge  of 
the  generating  plant,  the  exchange  has  been  erected  in  a 
convenient  room  adjoining  the  engine  room  and  the 
battery  room,  and  is  connected  with  the  central  box  a  by 


Fig.  1—  Preselector. 

a  ->00-pair  cable.  The  main  cables  are  all  of  10-lb.  copper 
conductors  insulated  with  paper,  twisted  up  in  pairs,  and 
lead-sheathed.  As  the  boxes  provide  for  other  circuits 
besides  the  telephones,  junction  box  a  is  designed  to 
accommodate  terminal  strips  for  MO  pairs  of  wires,  which 
can  be  cross-connected  at  pleasure. 
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Fie.  1  shows  one  of  the  external  distributing  boxes,  and 
fig.  '.i  a  plan  of  ti  b  in i Iht  box  with  the  cover  removed, 
showing  tli.'  In >lrs  through  whiofa  the  dintributing  wires 
enter  the  box,  and  the  screw  terminals.  A  lection  of  the 
box  is  shown  in  fig.  3.  The  lower  part  of  the  box  is 
tilled  with  melted  compound,  and  the  terminals  are  sur- 
rounded with  insulating  oil.  The  wires  art:  taken  into  the 
rooms  through  the  window  frames. 

In  fig.  7  is  shown  one  of  the  wall  instruments  used  at  the 
hospital,  with  the  calling  dial  and  a  neat  quick-reference 
directory  devised  by  the  makers.  The  mode  of  operation 
of  the  system  resembles  that  usually  employed,  and  for  a 
two-figure  system  would  be  as  follows  : — 

Immediately  the  receiver  is  lifted,  the  instrument  is  con- 
nected to  a  "preselector,"  shown  in  fig.  I,  which  at  once 


Fig.  5. — Link  Connectob. 

picks  out  the  first  disengaged  connecting  line — 10  lines  are 
provided  in  this  case.  The  subscriber  is  now  through  to 
a  connector,  one  of  which  is  illustrated  in  fig.  5  ;  this  carries 
the  contacts  representing  100  subscribers'  line  circuits,  with 
their  corresponding  test  contacts,  and  is  controlled  by  a 
set  of  relays  on  the  same  rack,  which  are  actuated  by 
the  motion  of  the  subscriber's  calling  dial.  The  complete 
set  of  racks  is  shown  in  fig.  li.  It  will  be  understood  that 
the  first  motion  of  the  connector  switch  is  to  rise  vertically 
to  the  level  corresponding  to  the  tens  digit,  and  the 
second   motion    to   rotate    in   a   horizontal    plane  to  the 


point  corresponding  to  tin-  units  digit  of  the  called  »ub- 
soriber's  number.  Ii  the  latter  is  disengaged,  his  t*ll  is 
rung  every  five  seconds,  and  the.  calling  Hubacriber  receives 
a  "  free  "  tone  in  his  instrument  ;  but  if  the.  number  is 
engaged,    the    "  bu.-ty  "   tone   U  given  ;  on    the  Calling  aub- 

nribei  replacing  his  reoeiver,  the  whole  of  the  apparati 

automatically   restored   to   its  normal  state.     Tl 

time  occupied  in  making  a  call,  up  to  the  moment  when  the 

bell  is  rung,  on  a  two-figure  system  i.-;  .;  to  I  seconds. 

it  will  be  remembered,  however,  that  the  hospital   system 
is  a  three-figure  one,  but  only  the  first  two  hundred 
required.     In  the  ordinary  way,  the  third  figure  D 
a  complete  set  of  selectors  in  addition  to  the  apparatus  al reads- 
mentioned.     Messrs.   Siemens   Bros.,   however,    having    in 
view  the  fact  that  the  number  of  subscribers  cannot  exi 
200,  and  that  therefore  80  per  cent,  of  a  full-size  selector 
would  be  wasted,  have  devised  an  alternative  method  which 
has  now  for  the  first  time  been  brought  into  use.     A   "  pre- 
selector" provided  with  contacts  for  15  lines  replaces  the 
costly  selector  ;  it  is  called  a  "  discriminator,"  its  function 
being  to  connect  the  calling  subscriber's  line  to  a  connector 
in  the  particular  hundreds  group  in  which  the  called  sub- 
scriber's line  is  situated,  and  it  can  be  applied  to  equip- 
ments up  to  400  lines,  by  increasing  the  number  of  contacts. 


Fiu.  H. —Apparatus  Racks. 

Thus,  the  apparatus  successively  brought  into  operation  in 
putting  a  call  through  are  :  subscriber's  dial,  preselector, 
discriminator,  connector,  called  subscriber's  instrument. 

We  may  mention  that  the  ringing  and  tone  apparatus  is 
normally  at  rest,  but  automatically  starts  up  directly  a  call 
is  initiated.  The  present  equipment  consists  of  (J0  sub- 
scribers' preselectors  and  eight  connecting  circuits  ;  the  dis- 
criminators are  fitted,  but  will  not  be  required  until  more 
than  100  stations  are  in  use. 

Besides  the  telephone  exchange  there  is  in  the  hospital  an 
installation  of  120  electric  clocks  and  a  double-faced  out-door 
clock,  controlled  by  a  master  clock  with  automatic  winding, 
which  is  appropriately  fixed  in  the  exchange  room  (fig. 
An  automatic  alarm  is  provided  to  inform  the  attendant 
when  the  battery  voltage  is  low.  The  secondary  dials  are 
absolutely  silent  in  operation.  The  current  is  derived  from 
the  telephone  battery,  at  26  volts. 

The  dials  are  connected  in  parallel  on  seven  circuits,  each 
of  which  is  provided  with  an  impulse  counter  and  key  in  the 
exchange  room  ;  thus  if  any  circuit  gets  out  of  order,  the 
maintenance  man  can  see  at  a  glance  that  the  counter  has 
stopped,  and  after  clearing  the  fault  he  can  bring  all  the 
clocks  on  that  circuit  into  synchronism  with  the  others 
without  visiting  them,  by  means  of  the  impulse  key. 
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Another  special  apparatus  ib  a  staff  arrival  system,  by 
means  of  which  the  porter  at  the  main  entrance  can  at  once 
notify  to  all  the  rooms  concerned  the  arrival  of  any  member 
of  the  staff,  whose  names  are  recorded  on  an  indicator.  Two 
keys  are  employed  for  each  circuit ;  the  arrival  key  rings 
a  bell  and  operates  an  indicator  on  each  board  ;  the  departure 
key  merely  restores  the  indicator  without  ringing. 

Thirty-sis  of  these  circuits  are  provided,  with  five  boards  ; 
provision  is  made  for  18  additional  circuits  on  the  board  in 


Fig.  7.— Master  ( 


l  Telephone. 


the  entrance  hall,  of  which  14  are  equipped  at  present; 
these  circuits  do  not  appear  on  the  other  boards.  Buzzers 
in  each  ward  inform  the  Sister  in  charge  that  the  surgeon 
or  doctor  is  about  to  visit  it. 

A  number  of  bell  circuits  has  also  been  provided  between 
various  rooms.  All  the  indicators  and  bells  are  wired  in  the 
same  manner  as  the  telephones,  and  are  fed  from  the  same 
battery. 

It  will  be  seen  that  the  installation  has  been  carried  out 
on  the  most  up-to-date  lines,  and  constitutes  a  model  of 
what  such  an  installation  should  be.  The  architect  was 
Mr.  W.  A.  Pite,  and  the  consulting  engineer,  Prof.  D.  S. 
Capper. 


CORRESPONDENCE. 


Ltttert  received,  by  us  after  6  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Correspondent*  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  Ao  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Protection  or  Tyranny? 

If  it  is  not  now  too  late,  may  I  draw  attention  to 
Mr.  Purse's  reply  to  my  letter  which  appeared  in  your  issue 
of  the  Gth  inst.  ? 

Mr.  Purse  appears  to  be  very  curious  to  know  who  I  am, 
and  to  think  it  very  mean  of  me  to  conceal  my  identity. 

I  can  assure  Mr.  Purse  that  I  meant  nothing  more  or  less 
than  what  I  said,  and  am  not  trying  to  9  get  at "  him,  and 
also  that  I  should  not  use  a  nom-de-plume  if  I  had  not  very 
good  reason  for  doing  so. 

It  is  very  good  of  him  to  offer  me  one  of  his  copies  of 
the  B.E.A.M.A.'s  conditions,  but  I'm  not  to  be  drawn. 
I  do  not  see,  however,  why  he  should  not  send  one  to  you, 
Mr.  Editor,  for  publication. 

The  fact  (if  it  is  a  fact)  of  the  P..E.A.M.A.  absolutely 
refusing  to  budge  from  their  own  conditions  of  contract  is 


no  reason  why  the  general  electrical  public  should  not 
discuss  theBe  conditions  and  those  desired  by  the  other  side 
— the  supply  engineers — if  they  can  find  out  what  these 
two  sets  of  conditions  actually  are,  for  it  is  quite  certain 
that  neither  side  can  stand  long  against  public  opinion. 

I  repeat,  perhaps  Mr.  Purse  will  take  the  opportunity  of 
sending  them  to  you  and  asking  you  to  publish  them. 


Pollux. 


February  23rd,  1914. 


The  Design  of  Regulating  Resistances. 

Although  1  appreciate  the  kindly  interest  of  Dr.  C.  C. 
( !  arrard  as  evinced  by  his  letter  in  your  current  issue,  I  do 
not  agree  that  the  formula  :  "  Square  the  mean  of  the 
maximum  and  minimum  amperes  and  multiply  by  the 
rheostat  resistance  "  is  the  better. 

By  example  A  in  the  article,  the  rheostat  resistance  is 
roughly  3[,  times  that  of  the  field,  but  this  formula  denotes 
a  rheostat  size  67  per  cent,  greater  than  that  actually 
required. 

In  example  B  both  formula:  give  similar  results,  but  they 
differ  again  for  example  C,  whereas  the  formula  I  advocate 
closely  results  to  the  actual  "  summation  watts "  in  each 
case. 

In  conclusion,  the  greater  the  departure  from  a  straight 
line  the  field  current  becomes  (see  fig.  1  in  article),  the 
greater  the  inaccuracy  of  the  formula  Dr.  Garrard 
inclines  to. 

L.  Boothman. 

Stretford,  February  2 1st,  1914. 


A  Query. 

In  reply  to  the  query  of  "Ignoramus"  regarding  a 
method  of  connecting  transformers  to  obtain  single-phase 
current  from  a  three-phase  supply,  the  only  way  would  be  to 
couple  up  as  shown  in  the  accompanying  diagram.  About 
one- third  of  the  load  should  be  connected  to  each  single- 
circuit.     If  the  load  is  very  variable,  account  must 


3  PHASE      SUPPLY 


3  PHASE      8UPPLY 


SINGLE  PHASE     CIRCUITS 


SINGLE  PHASE     CIRCUITS 


be  taken  of  what  lights  or  motors  are  likely  to  be  on  at  the 
same  times,  and  these  small  groups  must  be  evenly  distri- 
buted on  the  three  circuits,  one-third  the  power  required  by 
each  group  being  connected  to  each  circuit.  Trutting  this 
will  solve  your  correspondent's  difficulty. 

A.  B.  Johnstone. 
Gateshead  on-Tyne, 

February  21st,  1914. 


In  reply  to  query  by  "  Ignoramus,"  re  coupling  of  trans- 
formers to  obtain  single-phase  from  three-phase  supply,  I 
submit  the  following  method  I — 

First  of  all  let  primary  of  transformer  be  connected  star, 
as  13  general,  then  find  the  neutral  point  of  secondary  by 
temporarily  connecting  in  star,  detach  one  phase  from  this 


vol.74.   No.i,8921F«BHUAKTa7,i9n.]   THE    ELECTRICAL    RUVIEW. 


347 


star  connection,  leaving  two  phasee  with  their  centra]  points 
connected  together,  the  central  point  of  this  detaobed  phase 

then  to  be  connected  to  the  free  end  of  either  of  the  other 
two  phases.  The  two  remaining  free  ends  are  the  points 
from  which  single-phase  supply  may  be  taken. 


Phases  Si  and  s3  to  have  their  neutrals  a  b  connected 
together  ;  phase  s,  to  have  its  neutral  point  e  connected  to  u 
of  phase  B,-.  Then  the  voltage  of  single-phase  across  a  and 
c  is  equal  to  twice  the  voltage  per  phase,  as  shown  in  the 
vector  diagrams. 

D.  D.  Rayner. 

Leeds,  February  23rd,  1914. 


In  answer  to  the  letter  of  "  Ignoramus,"  there  is  no 
direct  method  of  obtaining  single-phase  current  from  a 
three-phase  supply  with  transformers.  If,  however,  he  uses 
"  Scott  "-connected  transformers,  he  can  obtain  a  single- 
phase  supply  from  each  pair  of  tappiDgs  on  the  secondary, 
and  by  balancing  the  load  on  these  the  load  on  the  three- 
phase  supply  will  be  also  balanced, 

F.  6.  Miller, 

Second  Assistant  Engineer, 

City  of  London  Mental  Hospital. 

Dartford,  February  23rd,  1914. 

[A  solution  of  the  problem  consists  in  using  a  "Gramme" 
armature,  surrounded  with  a  laminated  iron  cylinder  or 
provided  with  an  internal  laminated  core,  to  complete  the 
magnetic  circuit.  On  connecting  the  three-phase  leads  to 
three  equidistant  points  in  the  winding,  a  rotating  field  is 
obtained,  and  a  single-phase  current  can  be  tapped  off  from 
any  two  diametrically  opposite  points  on  the  winding. 
There  are,  of  course,  practical  objections  to  this  method. — 
Eds.  Elec.  Rev.] 


BUSINESS   NOTES. 


German  Wire  Lamp  Prices. — The  recent  collapse  in 

the  price  agreement  in  relationship  to  metallic-filament  lamps,  to 
which  reference  was  made  a  few  weeks  ago,  has  now  been  followed 
by  the  circulation  of  rumours  on  the  Berlin  Exchange  to  the  effect 
that  negotiations  were  proceeding  between  the  A. E.G.  and  the 
German  Incandescent  Gas  Light  (Auer)  Co.  for  the  re-establish- 
ment  of  an  understanding.  It  turns  out,  however,  that  there  is 
no  foundation  for  the  rumours  or  for  other  versions  respecting  a 
price  arrangement  in  regard  to  other  lamps,  as  keen  competition 
continues  and  is  becoming  increasingly  manifested  in  the  constant 
advance  in  the  discounts  for  wire  lamps. 

Argentine  Orders. — The  Empresa  de  Luz  y  Fuerza,  of 

Buenos  Ayres  and  Mendoza,  which  is  a  subsidiary  of  the  German 
Transmarine  Electricity  Co.,  is  having  a  dam  constructed  near 
Mendoza  with  the  object  of  establishing  hydro-electric  works  at  an 
estimated  expenditure  of  £550,000.  It  is  stated  that  the  largest 
portion  of  the  work  has  been  entrusted  to  the  Compania  General 
de  Obras  Publicas,  which  is  the  Argentine  subsidiary  of  the  firms 
of  Philipp  Holzmann  &  Co.,  of  Frankfort-on-Main,  and  Gebruder 
Goedhart,  of  Dusseldorf. 


German  Electrical   industry.— ■Prof.  Mux  Lory,  of 

tin  I  i.-rl  in  (doctrinal  instrument.  IBM)  a  factoring  firm  of  that  nimn, 
in  the  course  of  a  ren-nt  laotnre,  nU  that  th«-  production  of 
aggregated  Gorman  tlcotrotoohnlo*]  industry  par  annum  totalled 
about  one  milliard  markH.  Of  thin  amount,  aoout  100,000  000  mark* 
represented  the  raloe  of  Hie  export*  The  installation  branch  had 
developed  into  an  independent  entity,  ripreeentod  by  poma  4*000 
firms,  some  of  which  might  be  relatively  small.  The  onmbei  of 
electricity  stations  existing,  according  to  statistic*  brought  op  to 
April  1st,  1! 1 13,  was  over  1,100.  Above  three- fourths  of  the  popu- 
lation of  Germany  were  at  the  present  time  able  to  avail  them- 
selves of  the  electric  current.  The  total  capacity  of  the  eleotrio 
stations  was  about  2,01)5,000  KW.  ;  the  total  output  amounted  to 
.  about  2  milliards  KW.-hours.  The  Berlin  electricity  works  repre- 
sented the  largest  single  German  undertaking.  Iti  current  output 
stood  for  one-eighth  of  the  aggregate  current  output  of 
German  public  electricity  stations.  The  significance  of 
the  electrical  industry  from  a  national  economic  point 
of  view  was  very  considerable.  It  paid  in  general 
not  only  the  best  wages,  but  also  the  number  of  employes  was  very 
high.  The  profit  returns  of  manufacturing  firms  were  satis- 
factory, but  not  brilliant.  The  profit  returns  of  electricity  stations 
were  steadily  increasing,  and  amounted,  with  the  limited  com- 
panies, to  an  average  of  9  9  per  cent.  They  are  considerably  larger 
with  the  big  stations  than  with  the  smaller.  A  characteristic 
feature  of  the  electrical  industry  was  its  quick  development  every- 
where ;  while  the  aggregate  of  industrial  companies  in  the  period 
from  1901  to  1911  showed  an  increase  in  the  number  of  insured 
persons  of  43  per  cent.,  the  advance  in  the  electrotechnical  industry 
amounted  to  187  percent.  While  the  aggregate  amount  of  wages 
in  those  callings  in  the  period  named  advanced  about  80  per  cent., 
in  the  electrotechnical  industry  alone,  the  increase  totalled  260  per 
cent.  The  only  hindrance  which  was  feared  as  being  likely  to 
affect  the  continuous  flow  of  progress  of  the  eleotrical  industry  was 
apparently,  according  to  Prof.  Levy,  the  intervention  of  unfavour- 
able treaties  of  commerce. 

German  Imports  and  Exports. — A  German  news- 
paper, in  dealing  with  the  expansion  of  the  export  trade  of  thnt 
country  in  recent  years,  publishes  the  following  figures  in  relation 
to  electrical  machinery,  cables,  &c.  : — 

Impoets. 

1907.  1912.  1913. 

Dynamos,   motors,    transformers, 

&c £96,000     £106,000     £155,000 

Electric  cables       75,000         75,000        105,000 

Exports. 
Dynamos,   motors,    transformers, 

&0 "■ .£1,715,000  £2,5(55,000  £2,825,000 

Electric  c  iblea       2,260,000    1,610,000     1,965,000 

As  to  the  respective  positions  occupied  in  the  markets  of  the 
world  by  Germany,  Great  Britain  and  the  United  States,  the 
accompanying  figures  are  cited  by  the  newspaper  in  relation  to 
the  exports  and  imports  of  the  machinery  and  electrical  industries 
of  the  three  countries  in  1909,  1912  and  1913  .— 

United  United 

Germany.       States.         Kingdom. 

Exports  in  1909  £35,600,000  £23,150,000  £34,650,000 

Imports  in  1909  5,550,000       1,660,000       9,200,000 

Exports  in  1912  £52,800,000  £42,300,000  £39,550,000 

Imports  in  1912  6,460,000      2,050,000     16,100,000 

Exports  in  1913  £59,450,000  £52,500,000  £45,750,000 

Imports  in  1913  7,660,000      2,060,000     17,300,000 

The  figures  have  been  converted  on  the  basis  that  one  mark  is 
equivalent  to  a  shilling,  although  in  reality  about  20  marks 
40  pfennigs  are  equal  to  £1  sterling. 

Australian  Contracts. — The  Commercial  Intelligence 

Branch  of  the  Board  of  Trade  has  now  received  from  the  office  of 
the  High  Commissioner  in  London  for  the  Commonwealth  of 
Australia,  a  copy  of  standard  specification  (No.  460J)  for  paper- 
insulated,  lead-covered,  multiple  twin  cable,  for  which  supplies 
may  from  time  to  time  be  required  by  the  Postmaster-General's 
Department.  This  specification  may  be  seen  by  United  Kingdom 
manufacturers  of  electrical  supplies  at  73,  Basinghall  Street, 
London,  EC. 

Cable  Manufacture  in  Holland. — The  Nederlandsche 

Kabelfabriek  Maatschappij  is  the  name  of  a  new  company  which 
has  just  been  formed  in  Amsterdam,  with  a  capital  of  £160,000, 
to  establish  works  in  the  country  for  the  manufacture  of  telegraph, 
telephone  and  electric  cables  of  all  kinds,  with  the  exception  of 
submarine  cables.  As  there  is  a  duty  of  5  per  cent,  on  all  cables 
imported  into  Holland,  it  is  considered  that  the  new  company  has 
every  prospect  of  success  ;  a  German  engineer  has  been  engaged 
as  manager  of  the  works. 

Patent  Application. — Mr.  Justice  Warrington,  in  the 

Chancery  Division,  will,  on  June  23rd,  hear  the  petition  of  Graf 
Botho  Schwerin  and  of  Elektro-Osmose  Aktiengesellschaft,  of 
Frankfurt-on-Main,  for  an  extension  of  the  term  of  patent  No. 
12,431  of  1900  (granted  to  Graf  Botho  Schwerin). 

Stoker  Contracts. — Among  recent  stoker  contracts  of 
the  Underfeed  Stoker  Co.  have  been  the  following  for  Corpora- 
tion electricity  departments  :— Sheffield,  6  "E"  ;  Wolverhampton, 
4   "E";  Leicester,  2  "E  "  ;  Bury,  1  "E"  ;  Leigh,  1  "E." 


348 


THE    ELECTRICAL    REVIEW.  [Voi.74.   No.  l.wa,  febbuaby  27, 1914. 


Catalogues    and    Lists. — Tue   Carrox  Co.,  Carron, 

Falkirk. — Advance  copies  of  a  6-page  well-illustrated  and  priced 
pamphlet  describing  some  new  electric  cooking  appliances, 
including  small  cookers,  grillers  and  toasters.  Another  list  is  in 
oourse  of  preparation  containing  particulars  of  new  appliances 
suitable  for  use  in  hotels,  restaurants  and  institutions. 

Messrs.  Simplex  Conduits,  Ltd.,  116,  Charing  Cross  Road, 
London,  W.C.-  Two  supplementary  illustrated  and  priced  catalogues 
dealing  with  "Plex»im  "  electric  cooking  and  heating  apparatus.  The 
12-psge  list  (.No.  581)  includes  the  usual  range  of  cooking  appliances 
for  all  domestic  purpooes,  among  them  being  a  specially  rapid 
boiling  plate  in  6  and  7  in.  sizes,  loaded  to  *00  and  1,200  watts 
respectively.  These  boiling  plates  can  be  supplied  with  a  special 
extension  piece  giving  a  much  greater  heating  surface.  A  new* 
type  of  coffee  maker,  cnrling  tong  heaters,  bed-warmers  and 
electric  irons  are  also  listed.  List  No.  527  (16  pages)  contains 
similar  information  respecting  the  full  range  of  designs  of 
radiators  and  convectors,  the  radiators  including  a  series  in  period 
designs  ;  the  "Plexsim  "  electric  fire  is  also  shown.  Supplementary 
sheet  T6  (No.  630)  containing  illustrations,  details  and  prices  of 
new  accessories  for  use  with  their  steel  conduit  system. 

SfEBSBS.  JAMBS  McMillan  &  Co.,  Clun  House,  Surrey  Street, 
Strand,  W.C.—  Illustrated  price  list  giving  particulars,  weights  and 
dimensions,  of  "Hydra"  condensers  in  rectangular  insulated  jars 
and  soldered  rectangular  metal  oases. 

Messrs.  WATSON.  Laidlaw  &  Co.,  Ltd.,  98,  Dundas  Street 
(South),  Glasgow.— Twelfth  edition  of  their  catalogue  of  centri- 
fugal machines  and  accessories.  It  consists  of  180  pages  well 
bound,  and  it  contains  a  host  of  well-illustrated  notices  of  centri- 
fugals driven  by  water-motor,  electric  motor,  and  by  belt,  and  a 
great  deal  of  machinery  for  sugar  treatment,  trucks,  conveyors, 
engines,  ho.  The  information  relating  to  electrical  centrifugals 
occupies  a  fair  share  of  the  book. 

Messes.  Kelvin,  Bottomley  k  Baibd,  Ltd..  of  16,  Cambridge 
Street,  Glasgow,  have  sent  us  a  neat  wall  calendar  for  1914,  with 
monthly  slips,  above  which  there  appears  a  picture  in  colour  of 
vessels  ploughing  the  deep,  with  an  aeroplane  in  flight  above 
them.     ''  Compasses  for  all  craft  "  is  the  appropriate  legend. 

Westinqhouse  Coopeb  Hewitt  Co.,  Ltd.,  York  Road,  N. — 
List  No.  69  relates  to  silica  mercury  vapour  lamps  for  use  in  the 
laboratory.     Prices  are  stated. 

Electbicai,  Engineering  and  Equipment  Co.,  Ltd.,  109-111, 
New  Oxford  Street,  London,  W.C.— 12-page  publication  (BJ)  con- 
taining descriptive  information  relating  to  their  "Viaco"  insu- 
lators made  of  a  special  moulded  insulating  material.  A  table  of 
prices  and  weights  is  given,  also  plates  showing  a  number  of  insu- 
lators actual  size. 

Messrs.  Scuoley  &  Co.,  Ltd.,  151,  Queen  Victoria  Street, 
London,  E.C. — 12-page  pamphlet  dealing  very  fully  with  their  tool 
steel  gears  and  pinions  and  giving  illustrations,  notes  and  test 
figures,  showing  the  excellent  life  records  obtained  with  same, 
and  figures  of  comparative  costs. 

KCbsSBS,  Koss  &  Co,,  62,  Robertson  Street,  Glasgow. — Leaflet 
"  R  "  contains  particulars  and  prices  of  "  Rosa  "  ignition  batteries. 
The  Benjamin  Electric,  Ltd.,  1a,  Rosebery  Avenue,  London, 
E.C. — Supplementary  list  (No.  63)  of  48  pages  containing  full 
particulars  and  prices  of  Ben  ;ainin  lighting  specialities,  also  infor- 
mation on  industrial  and  other  lighting,  together  with  illustrated 
examples  of  good  illumination  for  various  classes  of  work  obtained 
with  reflector  fittings  as  shown  in  the  list.  The  matt  paper  used 
is  effective  in  showing  the  illustrations  to  advantage,  and  is 
restful  to  the  eyes. 

Electrical    Exhibition    at     Lowestoft.  —  What    is 

described  as  an  "  Electrical  Home  Exhibition  "  is  to  be  held  at 
Lowestoft  from  Wednesday,  April  22nd  to  Saturday,  May  2nd.  It 
will  be  under  the  auspices  of  the  Corporation  electricity  depart- 
ment, and  will  take  place  in  the  new  Skating  Rink,  Fremantle 
Road.  According  to  a  prospectus  that  is  before  us  a  considerable 
part  of  the  building  will  be  given  up  to  furniture,  decoration, 
sanitation,  household  requisites,  food  and  general  cookery  exhibits, 
but  an  ample  space  has  been  allotted  for  the  electrical  section, 
which  will  contain  cooking  and  heating  apparatus,  wiring,  motors, 
water  heaters,  fittings,  irons,  soldering  apparatus,  lamps,  fans,  ko. 
The  Exhibition  will  be  opened  by  the  Mayor  and  Corporation,  and 
Messrs.  H.  H.  Saunders  and  W.  R.  May,  of  the  Corporation  elec- 
tricity department,  have  been  appointed  managers  of  the  Electrical 
Section,  while  Mr.  H.  W.  Larcher,  of  20,  Pimlico  Road,  London, 
S.W.,  is  organising  manager.  There  will  be  a  number  of  popular 
features,  such  as  baby  incubators,  electric  cookirg  and  ironing 
demonstrations,  and  a  band  of  H.M.  Royal  Marines  has  been 
arranged  for.  Application  forms  may  be  obtained  from  the 
organising  manager. 

Boiler  Contracts. — Mbssrs.  Clarke,  Chapman   and 

Co.,  Ltd.,  have  recently  booked  the  following  among  other  orders 
for  '"  Woodeson  "  patent  water-tube  boilers: — Rochdale  Corpora- 
tion, Admiralty,  lor  Chatham  Dockyard,  and  the  Distillers'  Co., 
Ltd.,  repeat  orders  :  the  Coal  Distillation  Co.,  Messrs.  Dobson  and 
Barlow  (for  shipment),  and  the  North  Metropolitan  Electric 
Power  Co.  Orders  are  also  in  hand  for  the  Bury,  Luton  and 
Loughborough  Corporations,  and  for  H.M.  Naval  Base,  Rosyth. 

Parliamentary    Map. —  Messes.  Elwahd   Stanford, 

Ltd.,  of  12-14,  Long  Acre,  W.C.,  have  issued  (price  2s.)  a  map 
howing  the  proposed  railways,  tramways,  and  other  Bchemen 
atfecting  London  in  connection  with   this  Session's  Parliamentary 

BillM. 


Book  Notices. — Debentures  and  oth  >  Ctuirges.  By  H.  W. 

Jordan.  Jordan  &  Sons,  Ltd.  6d.  net.— This  booklet  contains 
a  leoture  by  Mr.  H.  W.  Jordan  to  the  members  of  the 
Secretaries'  Association,  Ltd.,  concerning  which  association  a 
little  more  information  might  be  useful.  Mr.  Jordan's  leoture 
forms  bright  and  entertaining  reading,  but  it  is  rather  is 
the  lighter  vein  than  didactic,  and,  therefore,  not  of  much 
moment  to  the  practical  secretary.  Some  of  the  plt-asant 
chapters  into  which  the  subject  is  divided  in  treatment 
are  :  Borrowing,  Use  of  the  Debenture,  Abuse  of  the  Debenture, 
"  Freak"  Debentures,  Safeguards,  with  various  sub-titles.  In  the 
course  of  his  remarks  on  "  freak  "  debentures,  Mr.  Jordan  refers 
to  debentures  issued  by  a  golf  club  company  on  its  entire  assets, 
of  whi<:h  the  only  articles  worth  anything  at  all  were  golf 
ballB.  If  the  company  were  in  difficulties  a  cartload  of  balls  would 
be  required  to  pay  off  even  a  small  issue.  Unfortunately,  however, 
golf  balls  have  a  habit  of  disappearing,  and  therefore  the  deben- 
tures could  hardly  be  deemed  gilt-edged  securities.  Debentures  of 
football  and  other  club  companies  of  a  sporting  character  charged 
on  gate  money  are,  it  would  appear,  by  no  means  of  rare  occurrence, 
and  we  may  learn  of  church  debentures,  or  debentures  isBued  by 
churchwardens,  containing  a  charge  not  on  the  building,  but  on  the 
donations,  subscriptions  and  offertories.  Reference  is  made  to  the 
charging  of  ecclesiastical  incomes,  "  chapel "  debentures,  or  deben- 
tures charged  on  the  fabric  of  a  chapel,  and  various  other  matters. 
There  is  no  doubt  that  the  law  in  regard  to  the  issue  of  debentures 
and  debenture  stock  is  in  urgent  need  of  ccneiderable  revision. 

"  A  Text-Book  of  Physics."  Parts  I  and  II. — Electricity  and 
Magnetism.  By  J.  H.  Poynting  and  Sir  J.  J.  Thomson.  London: 
Charles  Griffin  &;  Co.,  Ltd.     Price  10s.  6d. 

"  Wireless  Telegraphy."  By  W.  H.  Marcbant.  London  : 
Whittaker  &  Co.     Price  6s.  net. 

"  Elementary  Principles  of  Illumination  and  Artificial  Lighting. 
By  A.  Blok.     London  :  Scott,  Greenwood  &  Son.     Price3s.6d.net. 

"  Mechanical  Engineers  Pocket-Book,  1914.  By  D.  K.  Clark 
and  H.  H.  Powles.  London :.  Crosby  Lockwood  &  Son.  Price 
4s.  6d.  net. 

"  The  Russian  Year  Book  for  1914.  By  H.  P.  Kennard.  London  : 
Eyre  &  Spotti6\voode,  Ltd.     Price  10s.  6d.  net. 

"Examinations  in  Science  and  Technology,  1913.'  London: 
Wyman  &  Sons.     Price  9d.  net. 

"  Proceedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXIII,  No.  2.  February.  New  York:  The  Institute. 
Price  $1.00. 

"Transaction*  of  the  Illuminating  Engineering  Society.  Vol. 
IX,  No.  1.    January.     New  York  :  The  Society.    Price  76  cents. 

"Accuracy  of  the  Formulas  for  the  Ratio,  Regulation  and 
Phase  Angle  of  Transformers.'  By  P.  G.  Agnew  and  F.  B. 
Silsbee.     Washington  :  Government  Printing  Office. 

"Die  Elektrischen  Metallfadengliihlampen."  By  C.  H.  Weber. 
Leipzig  :  M.  Janecke.     Price  M.16. 

Albania's  Commercial  Future. — With  the  constitution 

of  Albania  as  an  autonomous  principality  under  a  European 
prince  and  the  relief  of  the  country  frcm  internal  disturbances,  a 
new  epoch  of  industrial  and  commercial  progress  may  be  expected 
to  Bupervene,  concurrently  with  the  development  of  the  country's 
resources.  As  a  subjeot  of  growing  interest  to  the  traders  of  the 
world,  therefore,  the  following  observations  on  its  commercial 
circumstances  will  be  found  opportune. 

The  chief  port  for  imports  and  exports  and  for  the  moment  the 
most  considerable  business  place  lor  transactions  with  Southern 
Albania  is  Valona.  Direct  dealing  with  inland  localities  is,  for 
the  present,  hardly  feasible. 

Shipments  either  outwards  or  inwards  are  effected  mainly  by 
Austrian  and  Italian  ships.  All  the  articles  of  daily  requirement 
are  comprised  among  the  goods  imported,  for  the  country  possesses 
no  industries.  Later  on,  with  the  gradual  development  of  the 
country,  a  certain  demand  for  machines  will  arise,  and,  of  course, 
in  the  first  place,  for  those  appertaining  to  agriculture  and  the 
tilling  of  the  soil.  The  circumstances  of  payment  in  Valona  may 
be  described  as  on  the  whole  good.  No  bankruptcy  has  occurred 
for  some  years,  and  the  war  has  made  no  difference  in  this  respect. 
The  usual  terms  are  cash  against  documents.  The  sending  of 
travellers  to  Albania  is  recommended,  as  signs  of  an  economic 
awakening  are  evident,  and  exports  in  late  mouths  have  shown  a 
rising  tendency.  With  respect  to  the  Customs  treatment  of 
travellers  and  their  samples,  the  Turkish  regulations  for  the 
moment  are  those  prevailing.  A  permit  to  travel  must  be  obtained  ; 
but  at  Valona  the  regulations  are  not  strictly  enforced,  and  there 
is  no  need  to  have  passes  visi.  The  coinage  in  use  is  gold 
Napoleons  (of  10  or  20  fr.  value),  which  are  current  everywhere. 
In  Valona  their  value  is  96  piastres.  The  construction  of  both  an 
Austrian  and  an  Italian  hotel  is  proceeding. 

Annual  Supper. — The  annual  supper  and  smoking 
concert  of  MESSES  Van  Raden  &  Co.,  Ltd.,  of  Great  Heath, 
Coventry,  was  held  on  Friday  evening  last.  The  programme  was 
very  lengthy  and  varied. 

The  Half-Watt  Lamp.— The   A. E.G.  Electric  Co., 

Li  i)  inform  us  that  the  half-watt  "  Nitru  "  lamp  is  now  manu- 
factured with  a  consumption  of  100,  200  and  400  watts,  for  the 
lower  voltages. 
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Dissolutions  and    Liquidations.— The  Habrihoton 

Ki.k<  'i  'Mr  I, hiii  0O.|  I'll'  Thin  company  is  winding  up  volun- 
tarily, with  Mr.  W.  B.  Smith,  of  84,  Market  Place,  Long  Katon,  as 
Liquidator. 

Tiik  BlHCTHOMOTOB  EQUIPMENT  Co.,  C/l  l>.  —  Creditors  Mhoulil 
send  particulars  of  debts,  to.,  to  the  liquidator  (Mr.  O.  Steiner, 
21,  Old  Broad  Street,  E.C.),  by  March  6th,  The  company  id 
winding  up  voluntarily.  A  meeting  of  creditors  in  called  for 
March  f.th  at  59/05,  Paul  Street,  London,  B.C. 

Bricjhten,  Malcolm  &  Kino.  Ltd. — A  meeting  of  creditors  in 
called  for  March  2nd  at  the  offices  of  Messrs.  Foord  ft  Son,  IK, 
Philpot  Bane,  EC  ,  by  the  liquidator,  Mr.  W.  Lambert,  Book  House, 
Billiter  Street,  B.C.,  to  whom  particulars  of  claims  should  at  once 
be  sent. 

Boilkr  Soalk.rs,  LTD. — March  7th  is  the  last  day  for  claims 
to  be  sent  to  the  liquidator,  Mr.  It.  R.  Woodward,  of  83,  i.iueen's 
Cirous,  Battersea  Park,  S.W 

Pionekr  Pump  P.atkntp,  Ltd. — This  company  is  winding  up 
voluntarily,  with  Mr.  G.  II.  Smart  as  liquidator. 

ttoLFOBD  it  Phillips,  boiler  composition  makers.  110,  Warwick 
Road,  Earl's  Court,  S.W.,  and  other  addresses. — Adelina  Mary 
Holford  and  Thomas  Edward  Phillips,  also  known  as  Frederick 
l'hillios,  have  dissolved  partnership.  Debts  due  to  the  late  firm 
will  he  received  by  Mr.  William  Holford,  of  Hill  Rise,  Kingston 
Hill,  Surrey.  Debts  and  liabilities  owing  will  be  paid  by  Mr.  F. 
Phillips,  who  will  continue  the  business  at  1 10,  Warwick  Road, 
Earl's  <!ourt,  and  6,  Park  Road.  Ilford. 

Prbpted  Miners'  Gas  Indicating  Electric  Lamp  Co., 
Ltd  — The  accounts  fited  under  the  compulsory  liquidation  of  this 
company  show  liabilities,  £1,579;  debenture  claims.  £ 76S  ;  and 
assets  valued  at  £1,011.  Appended  is  a  list  of  the  principal 
oreditors,  viz. : — 

Unsecured. 

Abel&Imray £168 

Benton  &  Stone        15 

Coventry  Plating  Co            13 

Delta  Metal  Co.,  Ltd 19 

Oreenberg  &  Sons 26 

Ctllingha.ni  &  Co II 

Hunter.  W.  &  J.,  Ltd 12 

James  &  Co.,  Ltd 01 

PreBtwiok  4  Co.,  J.  A 7<W 

Peat  &  Co.,  W.  B 62 

Putney,  Saraunl.  Ltd ..        ..  29 

Reynolds.  Ltd.,  0 45 

Siemens  Bros.  &  Co.,  Ltd,          43 

Smith  A  Sons 32 

Tyler.  T 29 

TVmpla  Press,  Ltd 115 

Ublhorn  &  Co.,  D 29 

Walkers,  Parker  &  Co.,  Ltd 19 

Globe  Associated  Cable  and  Telegraphic  Services,  Ltd. — 
A  compulsory  winding-up  order  was  made  by  Mr.  Justice  Astbury 
on  17th  inst. 

Trade  Announcements. — Mr.  H.  E.  Davis  announces 

that  he  has  acquired  the  business  of  the  late  Davis  Electrical  Co., 
Ltd.  (in  liquidation),  from  the  debenture-holders,  and  is  trading 
under  the  same  name,  without  the  word  "limited,"  at  the  same 
address,  17,  Moor  Street. 

In  consequence  of  increased  demand  for  Pitter  multiblade  fans, 
British  Empire  business  in  these  will  in  future  be  conducted  by 
Messrs.  Pitter's  Ventilating  and  Engineering  Co.,  Ltd.,  of 
20.  Bishopsgate,  London,  E  C. 

Messrs.  H.  C.  Poole  &  Son,  electrical  engineers  and  contractors, 
of  Ealing,  W.,  have  removed  to  14,  Spring  Bridge  Road. 

Mr.  Heinrich  Lanz,  of  Mannheim,  maker  of  portable  engines, 
&c,  haB  established  an  agency  at  63,  Queen  Victoria  Street, 
London,  B.C..  and  has  appointed  as  manager  Mr.  P.  F.  Zils,  who 
has  been  with  the  firm  for  many  years. 

Bankruptcy  Proceedings. — Charles  Blake  (trading; 

as  the  Bilston  Electrical  Co.),  electrical  engineer,  4,  Church  Street, 
Bilston,  Stafford. — This  debtor  attended  at  the  County  Court, 
Wolverhampton,  on  February  18th,  for  his  public  examina- 
tion, which  had  been  adjourned  for  him  to  file  an  amended 
deficiency  account  and  a  trading  and  cash  account.  The 
Official  Receiver  informed  the  Registrar  that  the  debtor  had 
handed  in  a  statement  which  was  altogether  incomplete  for  the 
purpose  for  which  it  was  required.  He  was  told  that  the  debtor 
was  now  in  a  situation,  and  was  unable  to  give  the  time  necessary 
to  the  affairs  of  his  creditors,  but  the  order  of  the  Court  must  be 
obeyed,  and  if  not,  he  should  have  to  apply  for  the  examination  to 
be  adjourned  sine  die.  Debtor  stated  that  he  had  complied  with 
the  request  to  the  best  of  his  ability.  The  examination  was 
adjourned. 

Walter  Xobman  Berry,  69,  Atwood  Road,  Didsbury,  Man- 
chester, and  Harry  Bamber,  33.  Ansdale  Street,  Cheetham  Hill, 
Manchester,  lately  trading  together  as  W.  N.  Berry  &  Co.,  at  32, 
Queen  Street,  Manchester,  Lancaster,  electrical  engineers. — The 
first  meeting  of  creditors  herein  was  held  on  February  18th,  at  the 
Official  Receiver's  offices,  Byrom  Street,  Manchester,  but  there  was 
not  a  quorum  of  creditors  present,  and  the  matter  was  left  in  the 
hands  of  the  Official  Receiver.  The  public  examination  was  held  on 
Friday  last  at  the  Court  House,  Quay  Street,  Manchester.  The 
debtor,  Berry,  stated  that  prior  to  entering  the  eleotrical  business, 
he  was  a  shipping  olerk  for  nine  years,  earning  a  salary  of  67s.  6d. 
per  week.  He  commenced  business  in  March,  1911,  at  Queen 
Street,  with  £463  cash  capital.  Altogether,  however,  he  received 
over  £600  from  his  mother's  estate,  of  which  £400  went  to  the 
bank  and  £  63  was  paid  off  certain  advances  owing  to  relatives.  In 
March,  1912,  he  entered  into  partnership  with  Bamber.  who  was  an 
electrical  engineer,  each  debtor  contributing  £10.  The  business 
was  s'tfeoeserul  for  a  time,  but  th»y  afterwards  extended  its  scope 
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obtaining  moro  capital,  a  private  limited  liability  company  wm 
formed  under  the  ntylo  of  W.  V  I:.  n  I     which  agreed  to 

take  over  their  assets  ami  liaMUtii  the  latter  amonnttnaj  to  £165. 
The  nominal  capital  was  £1,000,  divided  Into  MO  ordinary  shares 
and  10  deferred  sharoH  nt  I  i  I,,  b  debt  I  MOl  Ired  120  ordinary 
ami  five  deferred  sharoH.  They  had  promisee  that  other  share* 
would  be  subscribed  for  in  oash,  but.  they  only  obtained  £75  in  t.hm 
way,  this  amount  being  paid  away  for  debts.  In  January,  I :» 1 4 
the  company  sublet  its  premises  to  the  Northern  Power  and 
Lighting  Co.,  the  debtor  Bamber  entering  their  employ  at  40s.  per 
week.  That  company  undertook  to  execute  any  orders  which 
debtor  obtained  at  a  certain  fixed  price,  but  the  firm  of  Berry  and 
Bamber  had  practically  no  nssets  when  those  arrangements  were 
made.  They  attributed  their  failure  as  a  firm  to  insufficient 
capital,  and  to  the  inability  of  the  limited  company  to  discharge 
the  firm's  liabilities.     The  examination  was  closed. 

The  s.s.  "  Ijnjreni.*' — This  vessel,  which  brought  the 
South  African  Labour  leaders  to  our  shores,  is  fitted  with  marine 
type  tantalum  traction  lamps.  We  are  given  to  understand  that 
the  lamps  stood  even  this  strain  satisfactorily.  Messrs.  Billiard, 
King.fc  Co.,  who  control  the  Natal  line  of  steamships  (to  which  the 
Umgeni  belongs)  have  been  using  tantalum  lamps  for  lighting 
their  fleet  of  steamers  during  the  past  three  years. 

Exhibition. — The  Manchester  Building  Trades  Exhibi- 
tion is  to  be  held  in  the  City  Exhibition  Hall,  from  March  3rd 
to   llth. 


LIGHTING  and  POWER  NOTES. 


Aberdeen. — Plant  Extensions. — The  T.C.  has  approved 
a  report  by  the  electrical  engineer  on  alterations  and  extensions 
of  plant  necessary.  The  engineer  has  been  authorised  to  obtain 
tenders  for  enlarging  the  pump  chamber  on  the  river  bank,  and 
for  the  provision  of  a  new  motor-driven  pump  and  delivery  pipe 
to  the  generating  station.    The  cost  is  estimated  at  £3,982. 

Argentina. — La  Electrica  del  Norte,  which  has  recently 
disposed  of  its  works  at  Tucuman  to  the  Hydro-Electric  Co.,  will 
shortly  sell  its  works  at  Santiago  and  Jujny,  and  has  entered  into 
negotiations  for  the  disposal  of  one  of  them. — Review  of  the  River 
Plate. 

Bampton. — E.L.  Proposals. — Messrs.  Brooking  &  Co., 

of  Exeter,  promoters  of  an  E.L.  scheme  for  the  town,  have 
informed  the  U.D.C.  that  they  propose  to  proceed  with  the  erection 
of  a  power  station  in  the  town.  The  Council  is  to  hold  a  meeting 
to  go  into  the  E.L.  question. 

Barnslej. — The  T.C.  has  asked  the  local  Member  of 
Parliament  to  support  the  I.M.E.A.  Bill. 

Bradford. — Municipal    Trading. — At  a  meeting  of 

the  Council  of  the  Chamber  of  Trade,  on  Monday,  a  letter  of  pro- 
test was  forwarded  to  the  Corporation  against  its  proposal  for  an 
extension  of  municipal  trading  in  gas  appliances,  by  opening  a 
large  shop  in  Darley  Street,  where  it  was  intended  to  exhibit  200 
models  of  cooking,  heating  and  other  appliances.  The  matter  aro?e 
out  of  a  complaint  by  Messrs.  Taylor  &  Parsons,  who  objected  to 
the  Corporation  setting  up  in  direct  opposition  to  them  in  practi- 
cally the  same  street.  Mr.  Thos.  Pratt,  in  moving  that  a  strong 
protest  be  entered  by  the  Chamber,  said  dealers  in  electrical  appli- 
ances had  the  same  grievance.  The  managing  director  of  Messrs. 
G.  A.  Steinthal  &  Boydell,  Ltd.,  electrical  contractors,  said  the 
Chamber  would  have  the  support  of  the  electricians  in  any  protest 
it  might  make. 

Bury. — The  B.  of  T.  has  sanctioned  the  erection  of  an 
overhead  electric  main  between  Cemetery  Road  and  the  Gigg 
Paper  Mills. 

The  Electricity  Committee  is  submitting  terms  to  the  B.  of  G. 
for  the  supply  of  current  to  the  Workhouse. 

The  Lancashire  E.P.  Co.  has  received  permission  from  the  Elec- 
tricity Committee,  provided  an  agreement  is  entered  into,  to 
supply  current  to  the  works  of  Messrs.  W.  Holt  &  Sons,  Walshaw. 

Chesterfield. — Loans   Sanctioned  and  Proposed. — 

The  T.C.  has  received  from  the  L.G.B.  sanction  to  loans  of  £2,500 
for  additional  plant  at  the  electricity  works,  and  C 4,000  for 
mains. 

The  Council  has  applied  for  another  loan  of  £15,000  for  a 
2,000-kw.  steam  turbo-alternator,  with  pipe  work,  condensing  and 
air  filtering  apparatus,  switchboard  and  cables,  a  water-cooling 
tower,  a  water-tube  boiler  with  mechanical  stoker  and  super- 
heaters, meohanical  stokers  and  superheaters  for  three  existing 
boilers,  and  the  equipment  of  a  works  sub-station,  and  extension 
of  the  engine  room. 

Canada. — The  Toronto  Corporation  hydro-electric  plant 
made  a  profit  of  8150,000  last  year. 

The  Kaministiquia  Power  Co.  proposes  extending  its  electrical 
plant,  at  an  approximate  cort  of  ?5TJO,00O,  including  a  new 
14,000-H.P.  hydraulic  turbine  and  generator, —  Canada. 
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Continental     Notes. — Denmark. — A    large    English 

company,  the  Nitrogen  Product  and  Carbide  Co.,  has  recently  sur- 
veyed the  Dettifos,  the  largest  waterfall  in  Zeeland,  with  a  -view 
to  erecting  a  large  power  plant.  The  energy  will  be  employed  for 
the  manufacture  of  nitrates  by  extracting  nitrogen  from  the 
atmosphere.  The  necessary  capital  has  already  been  found,  and 
work  will  be  commenced  during  the  year. 

SwtnES-  It  is  reported  that  theStora  Kopparbergs  Bergstag 
A/B  have  recently  resolved  to  convert  their  large  steel  rolling  mill, 
which  is  now  worked  by  steam,  to  electrical  driving,  using  power 
derived  from  the  company's  power  station  at  Ballerfos.  It  is 
estimated  that  the  capacity  of  the  steel  mill  will  be  greatly 
increased,  and  that  the  production  will  be  about  SO  metric  tons 
per  hour.  As  far  as  is  known,  there  are  only  two  plants  of  this 
kind  and  size  in  existence  abroad  worked  by  electricity*.  The  order 
for  the  installation  has  been  placed  with  the  Allmiina  Svenska 
Klektriska  A/B. 

Spain. — Electbic  Ploughs.— Great  success  is  stated  to  have 
attended  the  experimental  use  of  electric  'ploughs  in  the  Province 
of  Aragon,  and  a  further  1.000  hectares  is  to  be  experimentally 
treated 

Acstbia. — Negotiations  are  pending  between  the  Galizische 
Industrie  Bank  of  Lemberg  and  the  Vereinigte  Elfktricitats 
Gesellschaft,  of  Vienna,  respecting  the  erection  of  a  bulk  supply 
station  at  Drohobycz  to  supply  electricity  to  the  oil  region.  It  is 
proposed  to  form  a  company,  with  a  capital  of  3,000,000  kn„  to 
carry  out  the  scheme. 

France.— La  Socicti'  Metallurgique  de  l'Ariege  has  commenced 
the  establishment  of  a  plant  to  utilise  the  water  power  of  the 
Guilliot  Falls,  near  its  works,  to  generate  electricity.  Three  sets 
of  1,000-h.p.  turbines  and  dynamos  are  to  be  installed.  The  work 
is  expected  to  occupy  about  two  years. 

It  is  reported  that  a  scheme  has  been  mooted  for  utilising  the 
falls  above  the  Pont  du  Coudray  to  supply  electricity  on  the  two 
highways  of  the  Orne  ;  on  the  one  side  to  Maizet,  Sainte  Honorine 
du  Fay,  Vaux,  Mai  tot,  Geugnerolles,  and  Amaye  ;  on  the  other  to 
Clinchamps,  Mutrecy,  Saint  Laurent  de  Coudel,  and  Bouloy. 
Authorisation  has  been  applied  for,  and  a  company  is  to  be 
formed.  The  principal  generating  Btation  will  be  at  the  old  mill 
of  Buquet. — Rome  Pratique  de  V Electricite. 

Belgium. — The  municipal  authorities  at  Hamoir  (province  of 
Liege)  have  invited  tenders  for  the  electric  lighting  of  the  town. 

Germany. — On  the  20th  inst.  the  rotor  of  a  large  turbo- 
alternator  burst  whilst  on  test  in  the  Berlin  municipal  electricity 
works.  Two  mechanics  were  killed  and  one  injured.  Messrs. 
Brown,  Boveri's  engineer  was  very  severely  injured. 

Having  finally  declined  to  form  a  semi-public  company  with  the 
A  E.G.,  the  Cassel  Municipality  proposes  to  spend  over  £50,000  on 
extentions  to  its  plant.  A  large  number  of  neighbouring  distriots 
are  to  be  supplied,  and  the  station  is  to  be  linked  up  as  a  i-land-by 
to  the  Government  hydro-electric  system  in  the  Eder  valley. 

Dumbarton. — Prov.  Order. — The  T.C.  is  promoting  a 

prov.  order  which  includes  the  confirmation  of  an  agreement 
between  the  T.C.  and  the  Electric  Supply  Corporation  and  the 
Clyde  Valley  E.P.  Co.  re  the  supply  of  electricity  in  bulk  in  the 
burgh. 

Durham. — Blackhall  Colliery,  on  the  East  Durham 
coast,  which  is  being  developed  by  the  Horden  Collieries,  Ltd ,  is 
to  be  all-electric  so  far  ae  power  and  lighting  is  concerned,  except 
that  compressed  air  from  electrically-driven  compressors  will  be 
used  underground.  Electric  winding,  hauling  and  pumping  are 
installed,  and  electric  safety  lamps  used  underground,  while  the 
village,  which  is  to  be  laid  out  as  a  garden  village,  and  will 
contain  1,000  houses,  is  to  be  lighted  entirely  by  electricity. 

LIGHTING  6f  Villages. — A  meeting  of  ratepayers  ha8 
decided  to  adopt  the  Lighting  Acts  for  the  purpose  of  lighting 
the  villages  of  Bowburn  »nd  Tursdale  and  the  main  road 
to  Coxhoe  with  electricity  supplied  from  Bowburn  Colliery,  and 
Quarrington  Hill  and  Caesop  with  electricity  obtained  from  Kelloe 
Colliery. 

Hornsey. — The  T.C.  has  decided  to  oppose  the  N.  Metro- 
politan E.P  S.  Co.'s  Bill.  The  L.G.B.  has  sanctioned  the  borrowing 
of  £6,000  for  mains  extensions. 

Ipswich. — The  East  Suffolk  C.C.  has  decided  to  have 
the  K.L.  installed  at  the  County  Laboratory  at  Ipswich,  and  to  have 
the  work  carried  out  by  the  Corporation  EL.  department. 

Kinfrstown  (Co.   Dublin).— E.L.  Bill.— The  U.D.C. 

has  decided  to  oppose  the  Dublin  Southern  District  E.S.  Co.'s  Bill. 

Llandyssul. — E.L.  Scheme. — A  number  of  local  resi- 
dents have  guaranteed  the  preliminary  expenses  in  connection 
with  a  scheme  of  E.L.  for  the  town,  and  have  decided  to  approach 
landowners  for  rights  of  water  power.  Reports  on  a  scheme  are 
to  be  invited  from  competent  engineers. 

Leicester. — Anmal  Accounts. — The  E.L.  undertaking 

shows  a  net  surplus  for  the  past  year  of  £6,598,  of  which  £.">,000 
has  been  carried  to  the  reserve  fund,  and  £1,598  towards  the 
provision  of  new  cable. 

North    Ormesby. — The   Middlesbrough    T.C.    having 

received  an  application  for  a  supply  of  electricity  to  North  Ormesby, 
which  is  in  the  area  of  the  Cleveland  and  Durham  E.P.  Co., 
ha«  decided  to  nee  if  terms  can  be  arranged  with  the  company  for 
the  Corporation  to  supply  eledtrioity  in  that  district, 


London. — The  L.C.C.  has  been  recommended  by  its 
Finance  Committee  to  sanction  the  loan  to  the  St.  Pancras  B.C. 
electrioity  undertaking  of  £1,300  for  the  purchase  of  property, 
£1,978  for  mains,  £595  for  plant,  £2,54:!  for  services,  and  £427  for 
meters. 

By  an  alteration  in  the  assessment  of  the  profits  of  the  St.  Pancras 
electricity  undertaking,  a  saving  of  £250  per  annum  in  income-tax 
will  ba  effected. 

The  L.C.C.  is  petitioning  against  the  London  Electric  Supply  Bill, 
1914. 

Woolwich. — The  B.C.  is  applying  to  the  L.C.C.  for  sanction  to 
borrow  the  following  amounts  in  connection  with  the  electricity 
undertaking  : — £1,200  for  mains,  £880  for  services,  £740  for 
meters,  £2,940  for  hire-purchase,  and  £1,520  for  hire  rentals. 

Pendlebnry. — The  chairman.of  Messrs.  Andrew  KnOwles 
and  Son  announced  at  the  annual  meeting  of  the  company  that  the 
electrical  installation  at  its  Pendlebury  and  Clifton  Hall  Collieries 
had  been  so  satisfactory  that  it  has  been  decided  to  electrify  the 
haulage  and  pumping  plant  at  Ageoroft  Old  Pit,  cables  having 
already  been  laid. 

Plymouth.  —  Tramway    Supply.  —  The    Electricity 

Committee  has  reduced  the  price  of  electricity  supplied  to  the 
Tramways  Committee,  as  from  April  1st  next,  to  l}d.  per  unit  up  to 
350,000  units  and  1  id.  per  unit  after  ;  this  is  a  reduction  of  about 
£420  per  annum. 

Rawteustall. — Street     Lighting. — The     T.C.     has 

resolved  to  light  Burnley  Road  East  and  Rjjmley  Road  West  by 
electricity,  at  a  cost  of  £1,000  ;  146  gas  lamps  are  to  be  superseded 
by  130  100-c.P.  electric  lamps. 

Ruthin. — Workhouse  Lighting. — The   B.  of  G.   has 

decided  to  light  its  workhouse  and  infirmary  by  electricity  from 
a  plant  which  a  Bristol  firm  proposes  to  install  in  the  town  this 
year. 

Salford. — Street   Lighting. — The  annual    report  of 

the  lighting  and  cleansing  department  states  that  117  arc  lamps, 
each  of  1,000-c.p.,  are  used  for  lighting  important  streets,  the 
Electricity  Committee  charging  £14  10s.  per  lamp  per  year  for 
supply  and  maintenance. 

The  T.C.  has  decided  to  abolish  the  existing  concession  whereby 
users  of  electricity  for  power  purposes  are  allowed  to  use  current 
for  lighting  at  the  power  rate  up  to  10  per  cent,  per  quarter  of 
their  power  consumption. 

Torpoint. —  Street  Lighting.  —  A  poll  of  the  rate- 
payers on  the  quei-tion  of  public  lighting  by  electricity  or  gas, 
has  resulted  in  a  majority  in  favour  of  the  former. 

Wadkurst  (Sussex).— Proposed  E.L.— The  P.C.  has 

decided  not  to  oppose  the  proposals  of  Messrs.  J.  B.  Saunders  and 
Co.,  for  the  E.L.  of  the  parish. 

Wallkamstow. — Proposed    Loan. — The   Council    is 

applying  to  the  L  G  B.  for  sanction  to  borrow  £5,900,  the  esti- 
mated cost  of  extensions  to  the  boiler  house  at  the  electricity 
works.  The  Finance  Committee  recommends  that  the  Council 
assent  to  the  assignment  of  the  contract  for  the  erection  of  a 
cooling  tower  at  the  electricity  works  to  Laverack  &  Goddard,  Ltd. 

West  Yorks. — E.L.  Proposals. — The  following  addi- 
tional authorities  have  decided  to  oppose  the  Yorkshire  Electric 
Power  Co.'s  Bill  for  extended  powers  :— Holme  U.D-C,  Bingley 
D.C.,  Shipley  D  C,  and  the  gas  companies  at  Yeadon  and  Guiseley, 
Elland-cum-Greetland,  Hemsworth,  Grimsthorpe,  Kippax  and  Dis- 
trict, South  Elmsall,  South  Kirby,  North  Elinsall,  Boston  Spa, 
Kirkburton,  Wakefield  and  Otley.  Messrs.  Samuel  Fox  &  Co.,  the 
Duke  of  Norfolk,  the  Trustees  of  the  Hospital  of  Gilbert,  Earl  of 
Shrewsbury,  at  Sheffield,  and  various  railway  companies  are  also 
opposing  the  application. 

Willesden. — Proposed  Meter  Loan. — The  Council  is 

to  apply  to  the  L.G.B.  for  sanction  to  the  borrowing  of  £2,000  for 
meters. 

Worksop. — A  recent  failure  of  the  supply  in  the  early 
hours  of  the  morning,  has  drawn  the  attention  of  the  Council  to 
the  fact  that  the  electricity  works  are  usually  closed  and  unattended 
between  midnight  and  (i  a.m.,  the  battery  being  relied  on  during 
those  hours.  It  is  stated  that  this  matter  will  be  remedied  in 
future. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — New  Depot. — The  T.O.  has  now  decided 
to  purchase  the  Militia  Barracks  for  a  central  tramway  depot.  The 
cost  of  the  scheme  will  be  £25,987. 

Australia. — According  to  the  Australian  Mining 
Standard,  the  first  shipment  of  railway  motors  for  the  Melbonrne 
electrified  lines  will  take  place  in  about  six  months.  About  1,600 
motors  are  required  ;  the  General  Electric  Co.,  New  York,  has  the 
contract,  though  it  is  stated  that  a  large  part  of  the  work  is  being 
cmrried  out  by  the  B.T.H.  do,,  at  Rugby. 
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Accrinjrton. —  Rath  Rblibf.-  The  Electricity  Com- 
mittee hafl  voted  £2,000  from  the  profitH  of  the  truinwayH  under- 
taking towards  the  relief  of  the  rate*  in  the  next  financial  year. 

Id i  ininifham. —  First-Class   Cabb. — The  Corporation 

ie  to  experiment  with  a  system  of  first-class  tramcarH  on  the 
Aloester  Lane*  End  route  ;  double  fares  are  to  be  charged. 

Blackpool. — At  the  tramway  and  electricity  atari's' 
dinner,  on  the  18th  inst.,  the  tramway  manager  Raid  he  anticipated 
the  tramways  department  would  be  able,  at  the  closo  of  the  year, 
to  show  a  profit  of  £2o,00o,  and  that  a  profit  of  £7,000  would  be 
available  from  the  electricity  undertaking. 

The  Tramways  Committee  has  decided  to  purchase  six  more 
single-deck  holiday  cars,  bringing  the  total  up  to  24. 

Bury. — L.G.B.  Inquiry. — An  inquiry  has  been  held 
with  reference  to  the  proposed  granting  of  a  prov.  order  to  em- 
power the  T.C.  to  purchase  land  required  for  the  widening  of 
several  streets  to  permit  of  the  laying  of  a  double  line  of  tramway 
track. 

Canada. — According  to  the  Fall  Mall  Gazette,  Mr. 
George  Bury,  vice-president  of  the  Canadian  Pacific  Railway,  is  at 
present  in  New  York  for  the  purpose  of  studying  railroad  electri- 
fication. It  is  understood  that  his  study  of  the  subject  is  con- 
nected with  a  project  for  electrifying  the  new  tunnel  through  the 
Selkirks  near  Rnger's  Pass,  British  Columbia.  The  tunnel,  which 
is  five  miles  in  length  and  carries  two  tracks,  will  be  completed  in 
the  autumn  of  1915,  and  its  estimated  cost  is  £1,600,000. 

Continental    Notes. — Bavaria.— On    February    19th 

the  Bavarian  Ministry  of  Communications  published  its  long- 
expected  report  on  the  national  water  powers  in  relation  to  railway 
electrification,  and  it  must  be  admitted  that  the  most  encouraging 
feature  in  connection  with  the  issue  of  this  report  is  its  public 
reception.  There  seems  to  be  a  general  desire  that  the  natural 
resources  should  be  developed,  and  there  is  impatience  at  the 
official  delay  in  dealing  with  the  subject.  The  total  available 
power  is  estimated  to  be  90,000  h.p.  from  eight  stations  which 
were  originally  projected  by  the  Government  for  the  supply  to  the 
railways.  Of  these  only  the  Soolach  plant  has  so  far  been  erected, 
and  this  supplies  only  4,350,000  units  per  annum  to  the  local  rail- 
ways and  industries,  as  compared  with  an  available  11,400,000. 
The  report  withholds  comment  on  the  financial  result  of  this 
undertaking  on  the  grounds,  first,  that  sufficient  experience  is  not 
yet  available  regarding  the  operation  of  the  electrified  railways, 
and  secondly,  that  negotiations  are  at  present  proceeding  with  a 
private  company,  which  proposes  to  distribute  the  surplus  energy 
and  also  to  develop  other  powers  at  Watzmann  and  Hohen  G611. 
But  the  largest  available  source  of  energy  is  the  Walcheneee, 
which  it  was  originally  proposed  to  use  also  for  the  railways.  In 
the  negotiations  with  the  landowners  and  other  interested  parties 
no  fewer  than  160  light  railways  have,  however,  been  demanded 
as  compensation,  and  whilst  the  scheme  is  not  rejected,  the 
Ministry  of  Communications  regard  it  as  impracticable  so  long  as 
the  sole  purpose  is  the  electrification  of  the  railways.  They  pro- 
pose, therefore,  that  the  Ministry  of  the  Interior  shall  work  out  the 
scheme  with  a  view  to  the  establishment  of  a  general  public  supply 
system.  They  state,  moreover,  that  recent  improvements  in  steam 
locomotive  design  have  materially  decreased  their  interest  in 
electrification,  which  they  regard  as  being  now  lees  economical 
than  steam  traction,  although  it  is  not  possible  to  determine  this 
definitely  until  the  national  resources  have  been  developed  on  a 
comprehensive  scale  for  general  electrical  supply.  Such  large 
systems  might  well  be  in  a  position  to  offer  energy  to  the  State 
Railways  at  favourable  prices.  In  effect,  therefore,  the  Ministry 
of  Communications  wishes  to  retire  from  the  hydroelectric  field. 

The  negotiations'for  a  "mixed  "  semi-public  undertaking  have 
now  fallen  through,  and  the  report  recommends  that  the  water- 
powers  should  be  worked  for  the  national  benefit  by  the  Ministry 
of  the  Interior,  from  whom  the  matter  is  not  likely  to  receive 
less  progressive  or  prompt  treatment  than  it  has  done  in  the  past. 

Gebmany. — The  AEG.  has  just  formed  in  connection  with  the 
Berlin  Electricity  Works  Co.,  the  A.E.G.  Schnellbahn  A.G.,  which 
takes  over  the  contract  held  by  the  first-mentioned  for  the  con- 
struction of  an  elevated  and  underground  railway  between 
Gesundbrunnen  and  Neuiolln,  Berlin.  The  capital  of  the  new 
company  has  been  fixed  at  £1,125,000  in  4£  per  cent,  preference 
shares,  and  £1,000,000  in  ordinary  shares,  and  authority  is  taken 
to  issue  £2,125,000  in  4  per  cent,  debentures,  the  interest  and 
redemption  of  which  will  be  guaranteed  by  the  City  of  Berlin.  In 
addition,  the  city  has  undertaken  in  the  event  of  the  estimates, 
apart  from  power  station,  offices  and  the  train  sidings  depot, 
exceeding  the  sum  of  £3,900,000,  to  make  a  contribution  up  to 
£295,000,  which  is  to  be  repaid  out  of  the  company's  profits  after 
5  per  cent,  has  been  paid.  The  contract  further  provides  that  the 
city  is  authorised  to  take  over  the  railway  on  the  expiration  of 
30  years,  and  then  at  succeeding  periods  of  five  years  on  giving 
two  years'  notice,  on  the  basis  of  25  times  the  annual  average 
receipts  in  the  last  five  years,  but,  if  acquired  at  the  end  of  the 
30th  year,  the  purchase  price  is  to  be  at  least  115  per  cent,  of  the 
share  capital.  It  is  proposed  to  begin  the  railway  in  Christiania 
Strasse,  Gesundbrunnen,  and  to  terminate  it  in  the  Hermann  Platz, 
on  the  borders  of  Neukolln.  The  railway,  which  will  be  provided 
with  15  stations,  will  have  a  total  route  length  of  577  miles,  of 
whioh  4'69  miles  will  be  built  underground,  and  it  is  to  be  com- 
pleted within  a  period  of  five  years  from  the  date  of  the  Govern- 
ment  sanction. 


Nkiiwa  ,.  A  company  in  being  formed  to  take  over  and  work  a 
OOpOtipftQfl  for  mi  <-]«■*:»  r i.  tramway,  abont  3{  mile*  lone,  in  the 
outskirts    i.l    ( 'Jirint imiin  ;  the  .nt  of  the  line  ii  about 

1 17,800.-  Board  of  Trad 

Spain'. —  According    to     In, I,:   ',  ,,,         lu,,„ %    well  known 

Kpaninh  engineer  baa  [aid  before  tbe  Ayuntamfpi  I  i  na,  a 

loheme  to    oonatraot   an    aerial  railway   from   the   I'lnza  de  la 

Ilonanova.  in  Barcelona,  to  Kim  PedlO  Martin,  in  th':  Vallvidrera 
mountain  diet  net. 

I ■!■■  One     of     the.   conditions     of     tho     Franco-Spanish 

agreement  in  regard  to  the  trans-Pyrennean  railway  *>■< 
was  that  the  lines  should  be  worked  electrically.  In  thin 
connection,  the  Midi  Railway  Co.,  of  France,  ban  electrified  ite 
lino  between  Urdox  arid  Canfranc,  and  proposes  to  adopt  eli 
traction  on  the  whole  of  its  system  between  Toulouse  and  Bayonne. 
Although  the  first  named  line  is  now  practically  complete,  it  is 
reported  that  a  difficulty  has  sprung  up,  which,  although  the 
power  station  and  the  rolling  stock  are  quite  ready,  will  prevent 
the  running  of  electric  trains  for  some  time.  The  difficulty 
referred  to  is  that  the  high-tension  current  employed  for  traction 
purposes  interferes  with  the  proper  working  of  the  State  telegraph 
and  telephore  lines,  which  run  by  the  side  of  the  line.  Some  trials 
have  already  been  made  with  one  protective  device,  but  this  wae 
not  found  altogether  satisfactory,  and  consequently  it  will  not  be 
possible  to  put  the  electric  trains  in  service  until  tbe  telegraph  and 
telephone  wires  have  been  removed  a  distance  of  at  least  430  yards 
away  from  the  railway. 

Italy.- — The  Bulletin  de  la  Chambre  de  Commerce  Franeaitu,  ot 
Milan,  states  that  the  following  schemes  are  now  under  considera- 
tion for  the  installation  of  electric  tramways  : — From  Pordenome 
to  Portsgruaro  :  electric  railway  from  Breeseo  to  Ponte  di  Bar- 
barano  (Venice)  ;  electric  tramway  from  Rapollo  to  S.  Margherita 
and  Portofino,  which  the  Communal  Council  has  ceded  to  a  com- 
pany for  30  years  ;  tramway  from  Canonica  di  Cavo  to  Fogliaro 
(Vareee)  ;  an  electric  tramway  from  Orzinnovi  to  Qunzano,  Vero- 
lanova  and  Asola  ;  an  electric  line  uniting  Ravenna  with  Porto 
Corsini  ;  and  the  conversion  of  the  steam  line  between  Bologna  and 
Imola  to  electric  traction. 

The  construction  of  the  electric  main  line  railway  from  Milan  to 
Genoa  will  be  taken  in  hand  so  soon  as  the  Chamber  of  Deputies 
has  voted  the  credit  of  150,000,000  fr.  required  for  this  undertaking. 
The  final  course  of  this  line  has  not  yet  been  decided  upon  ;  several 
of  the  schemes  under  consideration  effect  a  considerable  shortening 
of  the  track  as  first  proposed. 

Coventry.— New  Plant. — The  Tramways  Committee 
has  recommended  that  a  new  condenser,  &c,  be  purchased  for  the 
Priestley's  Bridge  plant,  at  an  estimated  cost  of  £1,100,  and  that 
new  mechanical  stokers  be  fitted  to  two  of  the  boilers  at  an  esti- 
mated cost  of  £500. 

Hnll. — Bate  Belief. — The  Tramways  Committee 
has  decided  to  set  aside  £7,000  out  of  the  £12,000  profit  on  the 
tramways  undertaking  in  relief  of  rates,  as  against  £12,000  last 
year.  The  expenditure  during  the  year  increased  by  £2,188,  and 
the  income  by  £2,182.  Salaries  and  wages  had  increased  by 
£2,355. 

Doncaster. — Tramways  Extensions. — The  Light  Bail- 
way  Commissioners  have  consented  to  the  proposed  extension  of  the 
Corporation  tramways  to  Warmsworth  and  Woodlands. 

Japan. — It  is  proposed  to  extend  the  electric  tramways 
in  Tokio  by  about  15  miles  during  the  present  year.  Fifty  new 
cars  are  to  be  added  to  the  rolling  stock. 

L.    &  N.Yv.  Railway  Electrification.— The  annual 

report  of  the  above  company  states  that  good  progress  is  being 
made  with  the  conversion  of  the  Chalk  Farm  to  Willesden  section 
of  the  line.  The  power  station  at  Stonebridge  Park  is  under  con- 
struction, and  contracts  will  shortly  be  let  for  six  sub-stations  and  the 
new  carriage  sheds.  The  track  woit  for  the  electrification  of  the 
line  between  Willesden  (High  Level)  and  Earl's  Court  Junction  is 
nearly  complete. 

Lanes,  and  Yorks.    Railway    Electrification.— At 

the  annual  meeting  of  the  above  company  last  week,  the  chairman 
said  the  estimate  of  capital  expenditure  for  the  ensuing  year  was 
£684,810,  including  £125.000  for  electric  power  stations.  That 
referred  to  a  new  power  station  about  to  be  erected  at  Clifton 
Junction.  It  was  proposed  to  electrify  the  existing  lines  from 
Manchester,  through  Crumpsall,  to  Bury,  and  they  had  little 
doubt,  judging  from  experience  in  the  Liverpool  district,  that  the 
additional  traffic  would  well  justify  the  expenditure.  Referring 
to  the  electric  power  and  light  account,  he  said  that  the  small 
cost  of  generating  electricity,  showed  the  expediency  of  the  com- 
pany generating  its  own  power.  Included  in  the  statistical 
returns  are  figures  relating  to  electric  power  and  lighting,  from 
which  its  appears  that  generation  and  distribution  costs  amounted 
to  £35,769,  and  that  £10,000  was  provided  for  renewals.  The  h.t. 
energy  generated  and  supplied,  is  classified  as  follows  : — Traction, 
28,719,591  units;  power,  1,576,184  units:  and  lighting,  1,753,679 
units. 

Leicester. — Annual  Accovnt?. — The  gross  receipts 
of  the  Corporation  tramway  undertaking  (including  electric 
power  supply)  for  1913  were  £58,165.  The  net  surplus  was 
£20,048,  of  which  the  Tramways  Committee  has  recommended 
that  £10,000  should  be  applied  to  rate  relief. 
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\ewcastle-on-Tyne. — Rate  Relief. — The  Tramways 

Committee  has  granted  a  further  £6,000,  making  £18,000  in  all, 
towards  the  relief  of  the  rates  out  of  the  estimates  for  next  year. 
This  will  practioally  wipe  out  the  estimated  defioienoy  on  the 
Corporation  expenditure  next  year. 

London. — At  the  inquest  on  the  driver  of  the  tramcar 
which  grot  out  of  control  and  dashed  into  a  stationary  car  at 
Harringay  on  the  16th  inRt.,  a  brake  specialist  employed  by  the 
ME.T.  Co.  said  that  when  he  examined  the  car,  which  wa9  eight 
or  nine  years  old,  after  the  accident,  the  hand -brake  was  in  perfect 
order  ;  there  was  an  abrasion  on  one  of  the  cables  of  the  electric 
brake  which  wnuld  cut  off  the  current  ifjit  came  into  contact  with 
another  metallic  substance.  The  driver  was  killed  through  jumping 
off  the  car,  and  a  rider  was  added  to  the  verdict  of  "  Death  by 
misadventure,"  to  the  effect  that  cars  should  be  examined  by 
Scotland  Yard  more  than  onoe  a  year. 

U.S.  A, — The  Xew  York  Edison  Co.,  which  is  deriving 
an  annual  income  of  £50,000  from  the  charging  of  the  batteries  of 
electric  motor  vehicles,  has  established  a  special  office  to  advise 
traders  as  to  the  advantages  of  electric  vehioles  for  delivery  work. 
No  charge  is  made  for  the  service,  the  only  recompense  the  com- 
pany expects  being  the  revenue  derived  from  the  sale  of  energy. 

South   Shields. — Yeae's  Working. — The  estimates  of 

the  Corporation  tramways  department  for  the  year  ending  March 
31st  next,  show  a  net  surplus  of  £7,410,  an  increase  of  £1,092  on 
the  previous  year.  The  estimated  total  revenue  amounts  to 
£38,080,  an  increase  of  £3,928.  The  adoption  of  the  universal  Id. 
fare  resulted  in  an  astonishing  increase  of  traffic,  the 
passengers  carried  totalling  over  10  millions,  an  increase  of 
lj  millions.  Working  expenses  increased  from  £19,221  to  £22,020. 
The  Tramways  Committee  has  deoided  to  recommend  that  £1,700 
be  transferred  to  the  relief  of  the  rates. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Germany. — A  large  8,000-cycle  alternator  has  recently 
been  brought  into  use  in  the  Telefunken  station  at  Nauen.  With 
this  plant  spark-gaps  are  dispensed  with,  only  a  transformer  and  a 
condenser  being  used. 

Japan. — Messrs.  Siemens  are  constructing  a  large 
wireless  telegraph  plant  for  the  Imperial  Government.  There  will 
be  two  160-kw.  Diesel-driven  DC.  generators,  a  large  battery,  and 
a  500-cycle  motor-driven  alternator,  the  spark  system  being  used. 

A  project  is  under  consideration  for  the  installation  of  a  wireless 
telephone  system  between  Japan  and  the  Island  of  Formosa,  a  dis- 
tance of  between  600  and  700  miles. 

New  Belgian  Cables.  —  The  Belgian  Minister  of 
Marine  has  signed  an  agreement  with  the  Eastern  Telegraph  Co. 
for  the  establishment  of  two  new  submarine  cables,  one  connecting 
Belgium  with  Porthcurno,  on  the  British  coast,  and  another  con- 
necting Loanda  with  Banana,  in  the  Belgian  Congo.  All  telegrams 
from  the  British  African  coast  to  the  European  continent  will 
henceforth  pa«s  through  Belgium  via  Ostend  or  Antwerp,  thus 
effecting  a  great  saving  in  time  and  expense  ;  while  the  cost  of 
telegraphing  between  Belgium  and  the  Congo  will  be  reduced  40 
per' cent.,  in  addition  to  the  gain  in  speed. — Daily  Telegraph. 

New  Telephone  Cable. — A  new  cable  is  to  be  laid  jointly 

by  the  British  and  Dutch  Governments  during  this  year,  and  will 
be  the  longest  cable  of  its  kind  in  the  world,  covering  a  stretch  of 
79  nautical  miles  between  Aldeburgh  and  Walcheren.  It  will  be 
of  the  four-core  coil-loaded  type. 

Safety   of  Life   at    Sea.  —  The   full    terms    of    the 

International  <  onvention  for  the  Safety  of  Life  at  Sea  were  pub- 
lished last  week  in  the  form  of  a  Blue-book  (Cd.  7,246).  We  have 
already  given  the  principal  features  of  the  Convention  as  far  as 
they  relate  to  wireless  telegraphy. 

Spain. — The  Marconi  Co.  has  opened  three  new  wireless 
stations  at  Finisterre,  Santander  and  Cape  Palos. 

The  Imperial  Wireless  Contract  —  On  Thursday  last 

week  the  motion  for  the  appointment  of  a  Committee  of  the  Ilouse 
of  Lords  to  inquire  into  charges  against  Lord  Murray  was  carried 
without  dissent,  but  the  Government  refused  to  take  any  part  in 
the  matter. 

Wireless  Telephony.— It  is  reported  from  New  York 

that  a  Mirooni  operator  on  an  American  coasting  stpamship  has 
developed  a  simple  transmitter  for  wireless  telephony,  with  which 
he  can  speak  to  any  ordinary  receiver  within  a  radius  of  25  miles. 


Aberdare. — February  28th.  TJ.D.C.  Transformer, 
high  and  low-tension  switchgear  and  instruments.  Supply  of 
cables  and  feeder  pillars. 

March  2nd.  U.D  C.  Service  cable  ;  DC.  and  a.C.  meters  ;  joint 
boxes,  to.    See  "Offioial  Notices''  February  13th. 

Aberaman.— March   12th.     Electrical  goods  for  a  year 

for  the  Powell  Doffryn  Steam  Coal  Co.,  Ltd.    Stores  Manager. 

Ardee. — March  2nd.  Public  lighting  by  electricity 
for  three  years,  for  the  Town  Commissioners,  from  September  let. 
Particulars  from  Mr.  T.  Malone,  Town  Clerk. 

Australia.— Sydney. — March  18th.  For  the  Post- 
master-General. Seven  automatio  switchboards.  Schedule  No.  179. 
See  '"  Offioial  Notioes  "  February  6th. 

Newcastle.— April  29th.  P.M.G.  Electrically-controlled  clocks 
at  Post  Office,  Newcastle,  N.8.W.  Schedule  No.  361.  See  "  Official 
Notices  "  to-day. 

Melbourne. — March  5th.  20,000-volt  and  1,500-volt  under- 
ground cables  and  accessories,  for  Agent-General  for  Victoria.  See 
"  Official  Notices"  February  6th. 

April  7th.  P.M.G.  Accumulator  batteries  (Tudor)  for  radio- 
telegraph stations.  Relays,  non-polarised.  Stores  Schedule  996. 
See  "  Offioial  Notioes  "  to-day. 

April  21st.  P.M.G.  Telephone  switchboards.  Schedule  No.  1,005. 
See  "Official  Notices"  to-day. 

March  24th.  P.M.G.  Automatio  switchboard  apparatus 
for  Geelong.  Sohedule  No.  1,016.  See  "Official  Notices" 
to-day. 

Adelaide. — April  8th.  P.M.G.  Switchboards,  various. 
Schedule  No.  316.     See  "Official  Notices  "  to-day. 

Perth. — March  7th.  High-tension  cables,  telephone  cable  and 
accessories  for  the  West  Australian  Government.  See  "  Official 
Notices"  February  13th. 

Aylesbury.  —  March     7th.       U.D.C.       Contract    2. 

Two  100  kw.  Diesel  oil  engine  D.c.  generating  sets,  with  static 
balancers,  battery  boosters  and  accessories.  See  "  Official  Notices  " 
February  13th. 

Barnes. — March  9th.  U.D.C.  Distributor  cables.  See 
"Official  Notices"  February  20th. 

Barrow  -  in  -  Furness.  —  .March  2nd.  Corporation. 
Twelve  months'  supply  of  electrical  stores  for  the  Electricity 
Department.  Forms  of  tender  from  the  Borough  Electrical 
Engineer. 

March  3rd.  Corporation.  Installation  of  electric  light  at  Blake 
Street  Infants'  School  for  the  Education  Committee.  Specifications 
(£1  Is.)  from  the  Borough  Electrical  Engineer. 

Bedford. — March  7th.  Corporation.  Electrically-driven 
centrifugal  pumping  plant  (four  single-phase,  2,000-volt  motors,  to.). 
Specifications,  to.,  from  Major  Tullooh  &;  Haworth,  28,  Victoria 
Street,  S.W. 

Bed  was. — March  5th.  Electrical  goods  for  a  year  for 
the  Bedwas  Navigation  Colliery  Co.,  Ltd.    The  Secretary. 

Belfast. — March  11th.  36  cwt.  of  electric  copper  wire 
for  the  Harbour  Commissioners.    See  "  Official  Notices  "  to-day. 

Blackburn. — Corporation.  Supply  of  iron,  steel,  bolts, 
screws,  to.,  for  the  Tramways  Department.  Lists  from  Mr.  J.  H. 
Cowell,  General  Manager. 

Burton-upon-Trent. — March  14th.    Corporation.    One 

1,250- kw.  three-phase  turbine-alternator  and  condenser,  pipe-work, 
valves  and  accessories.  Extensions  to  high-tension  switchboard. 
See  "  Official  Notices"  February  13th. 

Cape  Colony. — March  Kith.  AVater-power  plant  for 
Municipality  of  Paarl,  Cape  Province  (see  Electrical  Review, 
page  183,  January  30th).  Time  extended  to  March  16th.  Speci- 
fications can  be  seen  in  London  (CI.  Department,  Board  of  Trade). 

Carshalton  (Surrey). — March  llth.     Motor-generator, 

switchgear,  battery  charging  board  and  connections,  to.,  at  the 
Queen  Mary's  Hospital,  for  Metropolitan  Asylums  Board.  See 
"Official  Notices"  to-day. 

Colchester. — March  2nd.  Corporation.  Twelve  months' 
Bupply  of  stores  for  the  Electricity  Department.  Forms  of  tender 
from  Mr.  W.  Frisby,  Borough  Electrical  Engineer,  36,  Osborne 
Street. 
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Coventry.-  <!uardiann.  Extension  of  E.L.  system  ut 
tho  workhoiiHO.  Particulars  from  T.  F.  Tickner,  architect,  High 
Street  Chambers. 

Crete. — March  1 8th.  Tenders  for  the  concession  for 
electrio  tramways  and  water  supply.     See  this  column  Feb.  20th. 

Dover. — March  1  Oth.  Klectric  cubles  and  electrical 
sundries  for  a  year  for  the  Harbour  Board.  Mr.  Martyn  Mowll, 
registrar,  Castle  Street  (2/6  each  schedule). 

I>1> l»lin. — March  2nd.  Corporation.  One  210-it  ir.r. 
three-phase  e.h.t.  motor.     See  "Official  Notices  "  February  20th. 

Uundalk.—  March  10th.  U.D.C.  Twelve  months' 
supply  of  stores  for  the  electricity  department.  See  "Official 
Notices"  to-day. 

Don  dee. — March    -1th.     Corporation.     Twelve  months' 

supply  of  electrical  stores  for  the  Tramways  Department.  Specifi- 
cations from  Mr.  P.  Fisher,  General  Manager,  Tramways  Office. 

East  Ham.— March  14th.  Corporation.  Supply  of 
uniform  for  tramway  employes.  Forms  of  tenders  from  Town 
Clerk. 

Edinburgh.— February    28th.      Corporation.      Electric 

lighting:  installation  at  the  South  Gray's  Clohe  and  Fountainbridge 
Wash-houses.     Specifications  from  Engineer's  Offi<  e.     Town  Clerk. 

March  Oth.  Corporation.  Maintaining  house  telephone  and 
electric  bell  installations.  Forms  of  tender  from  Superintendent  of 
Works,  City  Ro-d. 

March  Oth.  Corporation.  Twelve  months'  fupply  of  electrical 
and  insulating  material.  Specification  frcm  the  Resident  Electrical 
Engineer,  Dewar  Place. 

Exeter. — March  7th.  Corporation.  Supply  of  uniform 
and  capH  for  the  tramway  department.  Particulars  from  Manager, 
Eaton  Place. 

France.— Saint  Etienne. — April  30th.  Tenders  are 
invited  for  the  supply  of  the  following  telephone  material,  in  three 
lots: — (1)  165  magnetos;  155  trembling  bells;  670  cords  to 
pattern.  Particulars,  cahier  des  charges,  &c  ,  from  the  Bureau  des 
Approvisionnements  de  la  Manufacture  Nationale  d'Armes  de  Saint- 
Etienne.  Readjudication  on  lots  not  adjurged  upon  will  take  place 
on  June  1st. 

Pakis.—  March  10th.  The  Adminii-tration  des  Chemins  de  Fer 
de  l'Etat  (72,  Rue  de  Rome),  invite  tenders  for  the  supply  of  electric 
machine  tools  for  the  central  electric  material  workshops  at 
Garenne.  Particulars  obtainable  from  the  Bureaux  du  Service 
Electrique  (3e  Division). 

Giilirjjrham. — March  6th.  Corporation.  Twelvemonths' 
supply  of  meters,  cables  and  other  stores.  See  "  Official  Notices  " 
February  20th. 

Gorton  (Manchester).— March  3rd.  Great  Central 
Railway  Co.  Six  months'  supply  of  stores.  See  this  column 
February  20th. 

Heston  and  Islewortll. — March  7th.    U.D.C.    Twelve 

months'  supply  of  stores,  including  cables,  meters,  &c,  for  the 
electricity  works.     See  "  Official  Notices  "  February  20th. 

I  eeds. — March  3rd.  Tramways  and  Electricity  Com- 
mittee. Reconstruction  of  certain  portions  of  tramway  track. 
Specifications  from  Tramway  Offices. 

Liverpool. — March  9th.  Electrical  fittings  for  a  year, 
for  B.G.     Mr.  G,  W.  Coster,  Clerk,  Parish  Offices. 

London. — L.C.C.  March  2nd.  Twelve  months'  supply 
of  electrical  sundries  ;  forms  of  tender  from  the  office  of  the 
Asylums  Committee,  6,  Waterloo  Place,  Pall  Mall,  S.W. 

It  is  proposed  to  invite  tenders  from  selected  firms  for  the  instal- 
lation of  electrio  light  at  the  Belsize  fire  station. 

March  18th.  Electrical  installation  at  the  Upper  Marylebone 
Street  Elementary  School,  Gt.  Portland  Street,  W.  (148  points, 
200  lights).    See     Official  Notices  "  to-day. 

Fulham.— March  5th.  Guardians  Supply  for  various  periods 
of  electrical  requisites.     Particulars  from  Clerk  to  the  Guarcians. 

St.  Pancbas  — March  2nd.  Corporation.  Supply  of  arc  lamp 
carbons.     See  "  Official  Notices"  February  6th. 

Shoeeditch. — March  3rd.  Corporation.  Extra-high-tension 
and  low-tension  switchgear.     See  "Official  Notices"  February  6th. 

March  12th.  Bellhangers' work  to  buildings  in  the  London  district 
during  three  years.      See  "  Official  Notices  "  February  20th. 

Batteksea. — March  3rd.  Corporation.  Twelve  months' supply 
of  stores  for  electricity  department.  See  "Official  Notices"  Feb- 
ruary 13th. 

Westminster.— March  11th.  Guardians.  12  months'  supply 
of  electrical  lamps,  fi'tingr,  &c  Form  of  tenders  from  Mr.  W.  J. 
Lickley,  Clerk,  Prince's  Row,  Buckingham  Palace  Road,  S  W. 

Londonderry. — March  14th.  Corporation.  Meters  and 
cables  for  the  Electric  Light  Department.  Specifications  frcm 
the  City  Electrical  Engineer. 


Macclesfield. — March   I  lib.     Electrical  goodi  for  one 

year  for  the  CoMhlrC  Count*  AMylum,  I'nikhi.le,  Macele*ne:ld. 
Forms  from  Mr.  W.  Tinguy,  Clerk  of  Asylum. 

Madeira.— March  Slat.  General  Council  of  Administra- 
tion of  the  Diltrioi  of  Funchal,  on  the  [fluid  of  Madeira.  See  t bid 
column  February  20th. 

Newport  (MOD.)— March   Brd.     E.L.  fitting!  for  the 

B.C.     Mr.  A.  II.  Rccb,  Clerk,  Queen  h  Hill. 

Natal.— March  nth.    Corporation.    Bopplyof  12  milei 

steel  girder  tram  rails,  fish  platec.  bolts,  nuts,  tie  barn,  8,000  copper 
rail  bonds,  and  275  cross  bonds  for  the  electric  tramways.  Specifica- 
tions (£2  2s.)  from  Webster,  Steel  k  Co.,  agents  to  the  Durban 
Corporation,  5,  East  India  Avenue,  E.<'. 

New  Zealand.— March  20th.  The  Dominion  Portland 
Cement  Co.,  Ltd.  Hydro-electric  plant,  Wairua  Falls.  See  "Official 
Notices"  February  13th. 

Auckland— April  2Ut.  The  Harbour  Board.  1-ton  and  2-tcn 
tru«k  cranes.  Specifications  from  London  agents,  Meters.  W.  and 
A.  McArthur  &  Co.,  18,  Silk  Street,  Cripplegate,  London,  E.C. 

Pembroke    (Dublin).  —  March    2nd.     U.D.C.     For 

12  months'  supply  of  electrical  stores.  Specification  from  Mr.  J.  C. 
Manly,  Clerk,  Town  Hall,  Ballsbridge. 

Fljmoulh.—  March  10th.  Corporation.  Registering 
punches  for  tramways  syttem.    Town  Clerk. 

Roiherham.— March  12th.  Corporation.  One2,000-KW. 

high-pieesure  turbo-alternator  with  condenting  plant,  switchgear, 
steam  and  exhaust  pipir  g  and  acceteories  ;  one  1,cO0kw.  rotary 
converter,  transformer  and  switchgear  ;  one  20-ttn  overhead 
crane.     See  "  Official  Notices  "  February  20th. 

Southampton. — March  9th.  Corporation.  For  supply 
of  rotaiy  converter,  balancer,  and  direct-current  meters.  Speci- 
fication Irom  the  Borough  Electrical  Engineer. 

Southend-on-Sea. — Six  Diesel  oil  engines  for  new  sub- 
stations for  the  T.C.    Mr.  R.  Birkett,  Electrical  Engineer. 

Spain. — March  7th.  The  municipal  authorities  of  Riba- 
desella  (province  of  Oviedo)  are  inviting  tenders  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  five  years. 

Swansea. — March  4th.  Steam  coal  for  three,  six,  nine, 
or  twelve  months,  for  the  Corporation  electricity  works.  Borough 
Electrical  Engineer. 

March  13th.  Corporation.  Cable  ducts,  cables,  pilot  and  tele- 
phone wires,  joint  boies,  &c.    See  "Official  Notices"  to-day. 

Snibdnn. — March  7th.  Corporation.  Twelve  menths' 
supply  of  stores  for  electri.  ity  and  tramways  departments.  See 
"Official  Notices"  February  18th. 

Warlinfjham.—  March  2nd.  E.L.  sundries  for  a  year, 
for  Croydon  Borough  Mental  Hospital.    Clerk  of  the  Hospital. 

Warrington. — March  14th.  Corporation  Gas  Com- 
mittee. Dynamo,  220  volts  direct-current,  30  kw.  Particulars 
from  Mr.  W.  S.  Haddock,  General  Manager,  Gas  Offices. 

West  Htm. — March  5th.  Guardians.  Six  months' 
supply  of  electrical  fittings.  Specifications  frcm  Mr.  T.  Smith, 
Clerk  to  Guardians,  Board  Room,  Union  Road,  Leytonstone,  N.E. 

Wimbledon.  —  March  6th.  Corporation.  Twelve 
months'  supply  of  stores  for  electricity  department.  See  "  Official 
Notices"  February  20th. 

Worle  («omerstt). — March  19th.  Street  lighting  for 
the  Parish  Council.  Mr.  Robert  K.  Clay,  Clerk,  Virginia  Villa, 
Worle. 

Wrexham. — February  28th.  Meters,  carbon-filament 
lamps,  oils,  coal  and  boiler  solution,  for  the  Corporation  electricity 
department.     Borough  Electrical  Engineer,  Willow  Road. 


CLOSED. 


Belgium. — Seven  German  and  three  Belgium  concerns 
submitted  tenders  last  week  to  the  Societe  Nationale  des  Chemins 
de  fer  Vicinaux,  of  Brussels,  for  the  supply  and  laying  of  the 
underground  and  sub-river  armoured  electric  cables  required  in 
connection  with  the  supply  of  current  to  the  local  railway  between 
Brussels  and  Haecht.  The  lowest  offer  was  that  of  the  Societe 
A.E.G.  Union  Electrique,  of  Brussels. 

Bexbill.  —  The  Council  has  accepted  the  tender  of 
Messrs.  Pettet  &  Co.  for  l,0o0  tons  of  coal  (Shipley  peas,  Tibshelf 
peas,  or  Manners'  Kilburn  peas),  at  18s.  lOd.  per  ton. 
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Australia. — Victoria.  —  Postmaster-General's  Depart- 
ment :  — 

78.000  pattern  "A  "  porcelain  insulators.— Webster  A  Co.,  Ltd. 

Western  Aobthalia. 
36  interior  distributing  boxer,  61  pairs.  ft  1*.  3d.  each  ;   36  ditto,  3C  pairs, 

18s.  9d.  each  ;  100  ditto,  13  pairs,  13s.  M    each  -Ode  Powell. 
GO    tons    galvanised    iron    wire,  400  lb.   ]>;r  mile,  £10  6s.  '21.  per  ton.— 

Malloch  Bros. 

Victoria  Railways  Department. 
Vulcanised  rubber  eleotrio  light  wire.— Noyes  Bros.  (Melbourne)  Ply.,  Ltd. 
00-n.r  electric  alitor,  4c,  £143.— Australian  Metal  Co 
Two-ton  "  Linsd<m  "    eleotrio   vehiole    chassis,    £8)0.— Federal    Storage 
Battery  Car  Co.,  Ltd.  (in  liquidation). 

N.8.W.  Public  Works  Department. 

Bix   eleotrio  truck  and  gDOds  lilts,  £4,4C8.—  Standard   Waygood  Hercules, 
Ltd. 

Bydnet  Municipal  Council. 

Bare  copper  cable,  £5,666.— B.  I.  &  Helsby  Cables,  Ui.—Auilralian  Minimi 
Standard. 

New  Zealand — The  Auckland  City  Council  has  accepted  the 
tender  of  Messrs.  Richardson,  McCabe  k  C  j.,  for  overhead  and  V.I.R. 
cables,  at  £5,458.  —  Teudrrs. 

Blackpool. — The  Tramway  Committee  has  awarded  con- 
tracts for  new  uniforms  to  Messrs.  Briggs,  Jones  A:  Gibson;  for 
caps  to  Messrs.  Donnelly  >V  Sons  ;  and  for  straw  hats  to  Mr.  J. 
Anderson. 

Bury  (Lancashire). — The  Tramways  Committee  has 
placed  a  contract  for  clothing  with  Messrs.  II.  Lottery  k  Co.,  of 
London. 

Great  Yarmouth. — The  Corporation  has  accepted  the 
tender  of  the  Brush  Electrical  Engineering  Co.,  L'd.,  for  the  supply 
of  a  600-kw.  turbo-alternator,  at  £3,530. 

Grimsby. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  E  Bannister  &  Cj.,  for  Sherwood  slack  coal  for 
nine  months,  at  6s.  4  J  J.  per  ton. 

Harlech. — Messrs.  Johnson  &  Phillips,  Ltd.,  haTe 
secured  the  order  for  a  complete  plant  for  Harlech,  including-  an 
oil-driven  generating  set,  switchboard,  accumulators  and  overhead 
lines  for  the  public  and  private  lighting  supply. 

Huddersfielil. — The  Corporation  has  accepted  the  tender 
of  the  Glasgow  Railway  Engineering  Co.  for  steel  tires  and  tram- 
car  wheels. 

India  Office  — The  India  Office  has  accepted  a  tender 
from  the  Edison  &  Swan  United  Electric  Light  Co.,  Ltd.,  for  Royal 
Eiiswan  lamps. 

liOndon. — Hammersmith. — The  B.C.  Electricity  Com- 
mittee recommends  that  two  9-H  p.  motors  be  purchased  from  the 
Langdon-Davies  Motor  Co.,  at  £29  16s.  each,  for  hire  to  W.  A.  S. 
Benson,  Ltd. 

The  Committee  recommends  the  acceptance  of  the  following 
tenders  for  annual  contracts  :  — 

Pryke  &  Palmer.— Packing  and  jointing  materials,  and  steam  and  gas 

tubjs  and  fittings. 
Wiggins  &  Co.— Firebricks,  clay,  ilme,  4c. 
Glenhiig  Fireclay  Co. — Glenboig  fi-ebricks,  4c. 
Timmins  4  Co.— Coke  oven  firebricks. 
City  Glass  Co.— Arc  lamp  globes  and  lamp  shades. 
Cham!>  rlain  &  Hookham,  Ltd. — Ordinary  and  prepayment  meters. 
Eleotrical  Apparatus  Co.,  Ltd.— Ordinary  meters. 

For  the  supply  of  draw  boxes  the  following  tenders  have  been 
received : — 

W.  Lnny&Co £425 

W.  T.  Henley's  Telegraph  Co.         . .      (recommended)  427 

Sykes  4  Sugnen,  Ltd 619 

Johnson  &  Phillips           ..        ..        664 

British  Insulated  Co 559 

Callender's  Cable  Co 588 

Siemens  Bros  4  Co 681 

W.  T.  Glover  &  Co.,  Ltd 1,193 

Battebsea.— The  B.C.  has  accepted  the  tender  of  Mr.  W. 
Morgan,  for  the  installation  of  arc  and  metallic  lamps  on  con- 
sumers' premises. 

The  Metropolitan  Asylums  Board  has  accepted  the  offer  of  the 
Electrical  Power  Storage  Co.,  Ltd.,  to  maintain  the  storage  battery 
on  the  training  ship  Escmohth.  for  a  further  period  of  five  jears  at 
an  increased  charge  of  £13  10s.  per  annum. 

Deptford. — B.C.  The  Library  Committee  reports  the  receipt 
of  the  following  tenders  for  electric  light  fittings  at  the  Central 
Library  :  — 

Haycraft  &  Son £81 

Siemens  Bros (not  to  specification)       71 

W.  M.  Wiliamson 84 

The  Committee  has  accepted  Messrs.  Haycraft's  tender,  as  the 
wiring  of  the  building  is  being  carried  out  by  that  firm. 

Lyminjrton. — The  T.C.   has  accepted    the    tender  of 

Messrs.  Crompton  &  Co.,  Ltd.,  for  electrically-driven  pumping  plant 
at  the  sewage  station,  at  £316. 

New  Zealand.  —  The  Auckland  Harbour  Board  has 
accepted  the  tender  of  Hawthorne  k  Co.,  £2,780,  for  the  installation 
of  an  electric  hauling  slipway  and  winch. — New  Zealand  Shipping 

/mil   Cum  in  it /p. 

Southampton. —The  Corporation  has  placed  a  contract 
with  the  British  Thomson-Houston  Co.,  Ltd.,  for  one  year's  supply 
of  their  type  R  H.  electricity  meters. 


FORTHCOMING    EVENTS. 


Junior  Institution  of  Engineers.— Friday,  February  37th.  At  8  p.m.  At 
89,  Victoria  btreet.  Paper  on  "Operation  and  Upkeepof  Electric  Motors," 
by  Mr  E.  F.  Butler.  Saturday,  February  S8th.  At  6.80  p.m.  At  Bolborn 
Restaurant.    Annual  dinner. 

Northampton  Engineering  College  Engineering  Society -Friday, 
February  37th.  At  bt.  John  Btreet,  E.C.  Paper  on  •'  The  Forth  Bridge." 
by  Mr.  B.  J.  Nichols. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Friday, 

February  37ih.  At  7  80  p  m.  At  Bolbec  Hall,  NewcaBtleupcn-Tjne. 
General  meeting. 

Physical  Society.— Friday,  Febiuary  27th.  At  8.E0  p  m.  At  Imperial  College 
of  i-cier.ee,  hi  utb  Kensington.  Guthiie Lecture,  by  Prof.  R.  W.  Wcod,  on 
"  Radiation  of  Gas  MolecuHs  Excited  by  Light." 

Royal  Institution  of  Great  Britain.— Friday,  Fcbruaiy  37th.  At  9  p  m. 
At  Albemarle  Street,  W.  Paper  tn  "Surface  Ccmbusticn,"  by  Prcf.  W.  A, 
Bone,  F.R.8. 

Manchester  Association  of  Engineers.— Saturday,  February  28th.  At 
Uiaud  Hotel,  Ayieun  Street.  Paper  en  "  Mechanical  Filtiation,"  by  Mr, 
A.  J  Clark. 

Batti-Wallahs'   Society.— Saturday,  February  36th.    Annual  Dinner. 

Society  of  Engineers.- Monday,  March  2nd.  At7.E0p.m.  At  Institution  ol 
Eleotrical  *.i  g  leers,  Victoria  Embankment.  Paper  on  "Eipeianto: 
an  Interra'ional  Language  for  Engineers,"  by  Mr.  T.  J.  Gueritte. 

Wireless  Society  of  London  —Tuesday,  March  3rd.  At  8  p.m.  At 
Institution  ot  Electncal  Engineers,  Victoria  Embankment.  Genial 
meeting.  Debates  on  the  "  Design  of  Receiving  Apparatus,"  epered  by 
Mr  E.  Rusfell  Gaike,  and  "The  Relative  Importance  cf  Constructional 
Features  of  Telephones,"  opened  by  Mr.  W.  J.  Fry. 

Institution  of  Civil  Engineers.— Tuesday,  March  3rd.  At  8  p  m.  At 
Gre»»  George  street,  S.W.  Papers  to  be  further  discussed : — "  Rail  StselB 
for  E'ectric  Railways."  by  Mr  W,  Willox  ;  and  "  Rail  Corrugation  and  its 
Causes,"  by  Mr.  St-phen  Sellon. 

Institution  of  Civil  Engineers  of  Ireland.— Wednesday,  March  4th. 
At  8  p  m.    At  36,  Dawson  Street,  Dublin.    Ordinary  meeting. 

Institution  of    Electrical   Engineers  (Students'   Section).— Wednesday, 

March  4tb.  At  7.46  p.m.  At  Victoria  Embankment.  Discussions  on 
"  Synchronous  v.  Induction  Motors,"  opened  by  Mr.  H.  K.  Whitehorn, 
and  "The  Prospects  of  Electrical  Engineers,"  opened  by  Mr.  J.  W.  Kilby. 

'Manchester  Students'  Section)— Tuesday,  March  3rd.  At  7.30p  m. 
At  Municipal  bchool  of  Techni  1  igy.  Paper  on  "The  Possibilities  of 
Eleotrio  Traction  on  Railways,"  by  Mr.  J.  L.  Moflett. 

(Scottish  Students'  Section).— Tuesday,  March  3rd.  At  8  p.m.  At 
Royal  Technical  Loib  ge,  Glasgow.  Paper  on  "The  Maintenance  and 
Repair  cf  D.c.  Plant,"  by  Mr.  H.  A.  Stewart. 

Royal  Society  of  Arts.— Wednesday,  March  4th.  At  8  p.m.  At  John  Street, 
Adelpbi.    Uidinary  meeting. 

Royal  Institution  of  Great  Britain.—  Thursday,  March  5th.    At  8  p.m.    At 
Albemarle  bweet,  W.     Paper  on  "  Heat  and  Cold,"  by  Prof.  C.  F.  Jenkin. 
Saturday,   March  7th.      Paper  on    "Recent  Discoveries  inlhysical 
Science,"  by  Prof.  Bir  J.  J.  Thomson. 

Chemical  Soeiaty.-  Thursday,  March  6th.  At  8.S0  p.m.  At  Burlington 
House,  W.    Oidinary  meeting. 

Greenock  Electrical  Society.— Friday,  March  6th.  At  7  45  p.m.  At 
Temperance  Institute,  West  Stewart  Btreet.  Paper  on  "Power  Trans- 
mission," by  Mr.  A.  Zoller. 

Junior  Institution  of  Engineers.— Friday,  March  6th.  At  8  p.m.  At 
39,  Victona  btreet.  Paper  on  "Maihak  Indicator  and  Battcher's  Power 
Counter,"  by  Mr  F.  E.  Rainey. 

Nottingham  Society  of  Engineers.— Friday,  March  6th.  At  7.80  p.m. 
At  Welneck  Hotel,  Milton  Btreet.    Annual  Dinner. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION) 


Commanding  Officer— Liect.. Col.  H.  M.  Lea*, 
The  following  orders  have  been  issued  for  the  current  week: — 

Monday,  March  3nd. — "  A  "  Company.  Technical  instruction,  7  to  10  p.m. 

Miniature  rai  ge  practice,  7  to  9  p.m. 
Tuesday  Match  Srd.— "  B"  Crmpany.   Technical  instruction,  7  to  10  p  m. 

Miniature  i  ange  piactice,  7  to  9  p.m. 
Wednei-day,    March   4th.— Reciuits    only.     Infantry    drill,    7    to  8  pm. 

Technical  instruction,  8  to  10  p.m.    Rating  examination  for  all  Corn- 
par  ies.  7  to  10  p.m. 
Thursday.  March  ftb .— "C"  Company.  Technical  instruction,  7  tc  10p.m. 

Miniature  range  piactice,  7  to  9  p.m. 
Friday.  March  6th. — "D"  Company.    Technical  instruction,  7  tc  9.30  p.m. 

Minia  ure  rat  ge  piactice,  7  to  0  p  m. 
Saturday.    March   7ih.—  Headquarters    will    be    cpened  for    regimental 

business  from  10  a.m.  till  13  noon. 


(Signed) 


F.  R.  Holt-White,  Capt.  R.E.,  Adjutant. 

For  Officer  commanding  L.E.B. 


NOTES. 


Institution  and  Lecture  Notes.— Birmingham  and 
District  Electric  Club. — Mr.  W.  Y.  Anderson  presided,  on  Satur- 
day last,  at  the  fifth  annual  dinner  of  the  Electric  Club. 
Responding  to  the  toast  of  "The  City  of  Birmingham,"  Mr. 
Chattock  referred  to  the  forward  policy  of  the  City  Council  in 
developing  the  electric  supply  undertaking,  and  said  that  the 
provision  of  a  cheap  supply  of  elestricity  for  power  purposes  was 
vital  to  the  progress  of  a  great  industrial  centre  like  Birmingham. 
The  price  of  electricity  in  Birmingham  was  among  the  lowest  in 
the  kingdom,  and  last  year  about  70  million  units  of  electricity 
were  generated  in  the  city. 
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Piiyhkjal  SOCIETY  OF  London. — At  tho  annual  general  meet- 
ing on  February  13th,  the  reports  of  tho  Council  and  treasurer 
were  adopted. 

The  following  iH  a  list  of  offlcerH  eleoted  for  the  ensuing  year  : — 
President  :  Sir  J.  J.  Thomson,  F.R.8.  Vice-presidents  :  I'rof.  T. 
Mather,  F.KS..  A.  Russell,  D.So.,  F.  E.  Smith,  It.  S.  Whipple. 
Secretaries  :  W.  It.  Cooper,  82,  Victoria  Street,  S.W.  ;  S.  W.  J. 
Smith,  D.Sc,  Imperial  College  of  Scienco  and  Technology,  South 
Kensington.  Foreign  Secretary  :  R.  T.  Glazebrook,  F.R.8. 
Treasurer  :  W.  Duddoll,  F.R.S.,  66,  Victoria  Street,  S.W. 

Papers  entitled  "  On  the  Moving  Coil  Ballistic  Oalvanometer," 
by  R.  LI.  Jones,  M.A.,  and  "  On  Vibration  Galvanometers  of  Low 
Effective  Resistance,"  by  Mr.  A.  Campbell,  were  read.  A  paper 
"On  Vacuum-tight  Load  Seals  for  Leading-in  Wires  in  Vitreous 
Silica  and  other  Glasses,"  was  read  by  Dr.  H.  J.  S.  Sand.  The 
author  has  found  that  lead  which  has  been  allowed  to  Bolidify  in 
contact  with  glass  will,  if  free  from  oxide,  form  a  vacuum-tight 
joint  with  the  latter.  Owing  to  the  very  great  firmness  with 
which  the  metal  adheres,  and  owing  to  its  great  plasticity,  these 
joints  can  stand  temperature  changes  without  damage.  When 
applied  to  quartz,  the  joints  are  usually  made  inside  a  tube  in  con- 
junction with  a  molybdenum  wire  seal  as  follows: — The  tube  is 
shaped  so  that  the  molybdenum  wire  can  be  placed  loosely  inside 
it.  A  short  piece  of  the  latter  is  later  sealed  into  the  quartz, 
whereas  one  of  its  ends  projects  a  few  millimetres  into  the  space 
in  which  the  lead  seal  is  to  be  made.  Connected  with  this  space 
by  a  short  capillary  there  is  an  upper  chamber  in  which  the  piece 
of  lead  is  placed.  The  air  is  first  blown  out  with  hydrogen,  and 
the  tube  then  closed  at  the  top  and  evacuated  to  a  pressure  of  a 
millimetre  or  two.  The  quartz  is  then  softened  and  pinched  on 
to  the  molybdenum  wire.  After  this  the  lead  is  melted  and 
allowed  to  filter  from  oxide  through  the  capillary  and  run  into 
the  space  Bhaped  to  receive  it,  which  has  been  highly  heated. 
Before  it  has  solidified,  the  tuba  is  broken  at  the  top  to  allow  the 
pressure  of  the  atmosphere  to  force  the  lead  well  against  the 
surface  of  the  glass.  The  tube  is  then  cut  at  a  suitable  place  and 
a  tinned  leading-in  wire  introduced  into  the  lead.  Such  seals 
have  been  successfully  fitted  to  vacuum  tubes,  mercury  lamps,  &c, 
and  when  made  as  described  have  so  far  not  been  known  to  fail. 
Prof.  C.  II.  Lees  asked  how  the  cost  of  the  process  compared  with 
that  of  the  ordinary  platinum  seals  in  the  case  of  glass.  Dr. 
Sand*,  in  reply,  stated  that  platinum  seals  could  be  made  with  such 
small  quantities  of  platinum  that  it  was  hopeless  to  try  to  compete 
with  them  in  point  of  cheapness. 

Institution  of  Civil  Engineers. — At  the  meeting,  on 
Tuesday  last,  a  paper  on  "  Rail-Steels  for  Electric  Railways,"  was 
read  by  Mr.  W.  Willox,  who  said  that  the  reduction  of  the  life  of 
rails  in  tunnels  from  an  average  of  five  years  to  less  than  three 
years,  and  in  certain  places  to  less  than  one  year,  on  the  electrified 
portion  of  the  Metropolitan  Railway,  induced  him  to  make  tests  of 
various  kinds  of  steel  rails  in  the  curve  between  Farringdon  Street 
and  Aldersgate.  The  paper  describes  the  results  of  these  and  other 
tests.  The  author  has  come  to  the  conclusion  that  open-hearth 
basic  Bessemer  rails,  manufactured  by  the  late  Mr.  C.  P.  Sand- 
berg's  process,  and  under  careful  supervision,  have  proved  the 
most  economical.  A  paper  on  "R(il-Coirugation  and  its  Causes," 
was  read  by  Mr.  Stephen  Sellon.  The  author  stated  that  investi- 
gations organised  by  many  Associations  in  various  parts  of  the 
world  had  not  discovered  a  solution  of  the  trouble,  or  propounded 
any  theory  of  the  causes  which  had  found  general  acceptance  ;  nor 
had  they  put  forward  any  remedy.  Large  expenditure  was  being 
incurred  by  many  tramway  undertakings  in  grinding  out  corruga- 
tions, thereby  shortening  the  life  of  the  rails  abnormally.  It  was 
estimated  by  the  general  manager  of  the  City  of  Glasgow  Tram- 
ways that  his  undertaking  spent  not  less  than  £10,000  per  annum 
in  this  grinding  operation.  The  author  was  of  opinion  that  the 
rail-steel  now  used  for  rails  was  not  hard  enough  or  tough  enough 
for  its  work.  He  believed  that  hard  rails — i.e.,  with  a  high  pro- 
portion of  carbon — were  essential,  and  gave  some  evidence  from  his 
own  and  others'  experience  that  such  high-carbon  rails  resisted 
the  corrugating  actions  of  the  wheels,  as  well  as  ordinary  wear. 
At  ordinary  speeds  the  usual  pitch  of  the  corrugations  on  tramway 
rails  corresponded  with  a  frequency  of  the  order  of  100  per 
Becond.  The  evidence  seemed  to  show  that  a  comparatively  small 
increase  in  the  compressive  strength  of  the  steel  would  prevent  the 
particular  kind  of  wear  under  consideration.  The  British  standard 
specification  prescribed  an  ultimate  tenBile  strength  of  40  tons  per 
sq.  in.  Probably  steel  with  an  ultimate  tensile  strength  of  60  to 
60  tons  per  sq.  in.  would  be  hard  encugh  to  resist  the  destructive 
stresses,  but  it  was  essential  that  it  shou'd  not  have  a  high  degree 
of  ductility. 

Association  of  Mining  Electrical  Engineers. — A  meeting 
of  the  General  Council  of  the  Associati  >n  was  held  on  February 
7th  at  the  Institution  of  Electrical  Engineers,  London,  the  Presi- 
dent of  the  Association  (Mr.  Alexander  Anderson)  being  in  the 
chair.  It  was  decided  to  hold  the  next  Council  meeting  in  London 
on  July  4th  next.  The  next  examination  for  certificates  of 
competency  in  mining  electrical  engineering  will  be  held  on 
March  14th  and  21st  simultaneously  in  about  eight  different 
centres  in  the  United  Kingdom.  At  the  present  time  there  are 
128  certificated  members  on  the  register  of  the  Association. 

At  a  meeting  of  the  West  of  Scotland  Branch  on  Saturday 
last  at  Glasgow,  discu-sion  was  resumed  on  a  paper  previously 
contributed  by  Mr.  J.  P.  C.  Kivlen,  on  "The  Choice  of  Mining 
Electrical  Machinery." 

At  a  j  >int  meeting  of  the  South  Wales  Branches  of  the 
A.M.E  E  and  the  Colliery  Managers'  Association  at  Swansea,  the 
pre-aienr,  Mr.  Lewis  Walking  of  Bargoed,  stated  that  his  company 
had  ordered  0,000  electric  safety  limps.  Mr.  J.  Glynn  Williams  read 
&  paper  on  "  Electrical  Equipment  for  Low  Energy  Consumption." 


At  a  joint  meeting  of   the  North   Stafford-hire   RrMKltllM  '>t  the 

Collier;  Managers'  inootitilnn  ami  Uu  A. Ml)  B  at  stoke,  the  um 

of  electric   lumps   in  mines  wan  discussed,  and  Dr.   T.  I, 
Htated  that  ho  hotted  that  by  thin  riu-uiiH  the   eye  diseawe  known  aa 
miners'   nystagmus    would  be   eventually  done   away    with.     Mr. 
I1'  .1.  Turquand  read  a  paper  on  the   various  types  of  |electric  lamp 
now  on  the  market. 

At  a  meeting  of    the   Huiim.it II  n ILD   I.-.m  inUIfl  BOOl 
laHt  week,  a  lecture  was  given  by  Mr.    S.  Simpson,  of  Bradford,  on 
"Electrical  Power:   Its  Production  and  Utilisation." 

Institution  or  BlKOTBIOAI  Knmnkkhh- The  annual  dinner 
of  the  Yorkshire  Section  of  the  Institution  was  held  at  the  Hotel 
Metropole,  Leeds,  on  Friday,  the  20th  but.  The  chair  was  occu- 
pied by  Mr.  W.  B.  Woodhouee,  chairman  of  the  Section,  and  there 
was  a  large  company. 

The  loyal  toast  having  been  duly  honoured,  Mr.  A.  G.  Lupton 
(I'ro-Cbancellor  of  LeedB  University)  propoccd  "The  Institution 
of  Electrical  Engineers,"  and  said  the  country  owed  a  debt  of 
gratitude  to  the  Institution  for  the  services  which  it  ,had  rendered 
to  the  electrical  industry  and  to  the  whole  community  thereby 
and  for  the  high  standard  of  honour  and  uprightness  which  it  bad 
maintained.  The  President  of  the  Institution  (Mr.  W.  Duddell, 
F.R.S.)  responding,  said  the  Institution  had  done  a  great  deal,  but 
it  had  still  more  work  to  do,  and  he  made  an  appeal  to  members 
of  the  Local  Sections  to  help  to  increase  its  prestige.  They  hoped 
in  the  future  to  extend  their  usefulness,  not  only  with  reference 
to  the  driving  of  mills  and  factories,  but  also  in  connection  with 
agriculture.  Mr.  Robert  Hammond,  who  also  responded,  spoke  of 
the  remarkable  development  of  electrical  undertakings  in  South 
Africa  in  particular.  As  illustrating  the  general  advance,  he 
remarked  that  his  first  visit  to  Leeds  to  test  a  set  of  plant 
had  been  in  reference  to  one  of  7  kw.,  and  he  was  iso 
impressed  with  the  importanoe  of  the  occasion  that  he  travelled 
first-class.  In  1913  his  own  firm  had  dealt  with  a  set  of 
7,000  kw.  Whilst  in  South  Africa  recently  he  had  been  greatly 
struck  with  the  progress  of  electricity  in  that  country.  In  1905 
he  had  read  a  paper  before  the  British  Association  at  Johannesburg, 
and  advocated  the  application  of  electric  power  in  all  the  Rand 
mines,  laying  special  stress  upon  the  advantages  of  electrical 
winding.  The  idea  had  then  been  looked  upon  as  ridiculous.  On 
arriving  at  Vereeniging  last  year  he  had  found  a  40,000- kw.  station 
with  a  transmission  at  80,000  volts  instead  of  his  suggested  70,000 
volts,  and  the  works  in  which  he  was  interested  were  being  supplied 
at  '77d.  per  unit  instead  of  his  suggested  -7d.  He  had  found 
180,000  kw.  installed  ;  of  (50  Rand  mines,  48  were  electrically 
operated,  and  half  of  those  had  adopted  electric  winding  with  a 
power  amounting  to  70,000  kw.  If  that  could  be  done  en  the 
Rand,  it  could  be  done  in  Yorkshire. 

The  Chairman,  who  proposed  "Our  Guests,"  spoke  of  the  close 
association  in  the  future  between  the  development  of  electricity 
and  coal  and  agriculture.  Coal  was  nowadays  found  to  be  not  merely 
a  fuel,  but  also  the  source  of  a  very  valuable  fertiliser,  and  a  growing 
industry  was  that  of  the  production  of  sulphate  of  ammonia  from 
coal.  He  believed  the  future  developments  in  Yorkshire  would  be 
even  greater  than  these  in  South  Africa  mentioned  by  Mr. 
Hammond.  The  multiplicity  of  authorities  was  a  source  of 
difficulty  ;  in  Yorkshire  there  were  50  authorities  controlling  elec- 
trical supply  to  a  population  of  two  millions,  whilst  in  Chicago, 
with  a  similar  population,  the  supply  was  handled  by  one  company. 
The  utilisation  of  electrical  power  would  rid  the  farmer  of  his 
great  bane,  smoke,  and  give  the  agriculturist  a  convenient  form 
of  power  for  his  own  operations,  and  from  the  scientific  and  econo- 
mical use  of  coal,  the  agriculturist  would  derive  a  valuable  fertiliser. 
The  chairman  concluded  by  paying  a  tribute  to  the  work  done  in 
Leeds  by  Mr.  Harold  Dickinson,  who  briefly  responded  to  the  toast. 

Prof.  G.  F.  Charnock,  Principal  of  the  Engineering  Department 
of  Bradford  Technical  College,  proposed  "The  E'ectrical  Indus- 
tries." He  showed  their  development  by  a  series  of  tables.  The 
capital  invested  in  electrical  companies  and  the  money  borrowed  by 
local  authorities  for  similar  purposes  in  this  country,  he  said, 
amounted  to  £435,000,000  in  1913,  and  the  value  of  the  units 
supplied  had  increased  to  £1,317,000,000.  It  had  been  proved  that 
the  lowest  capital  cost  of  installation  and  the  maximum  economy 
in  coal  consumption  could  only  be  obtained  by  the  use  of  large 
generating  units.  The  future  would  disclose  interesting  and  im- 
portant developments  in  the  utilisation  of  waste  gases  from  coke 
ovens,  blast  furnaces,  &c,  throughout  the  country,  which  would  be 
more  than  sufficient  to  serve  the  existing  public  supply  stations, 
assuming  their  combined  output  to  be  equal  to  800,000  kw.,  and 
this  could  be  done  without  using  any  coal.  Prof.  Cbarncck 
appealed  for  every  encouragement  for  the  young  men  of  the  in- 
dustry, and  pointed  out  that  only  gcod  treatment  in  the  matter  of 
pay  and  other  respects  could  produce  good  men  to  carry  on  the 
work  for  the  benefit  of  the  country.  The  toast  was  responded  to 
by  Mr.  H.  H.  Wright,  who  reviewed  the  conditions  of  the  industry 
in  recent  years. 

Upon  the  motion  of  Mr.  T.  Roles,  of  Bradford,  the  toast  of  "  The 
Chairman  and  Hon.  Secretary  "  (Mr.  J.  D.  Bailif)  was  honoured. 

At  the  meeting  of  the  Birmisgham  Local  Section  on  Wednes- 
day, a  paper  was  read  by  Mr.  F.  Lydall  on  "  Motor  and  Control 
Equipments  for  Electric  Locomotives."     The  discussion  was  closed. 

At  the  meeting  of  the  Manchester  Local  Section  on 
Tuesday  las^,  Mr.  R.  T.  Smith  read  his  paper  on  "Some  Railway 
Conditions  Governing  Electrification."  The  discussion  was 
adjourned. 

Greenock  Electrical  Society.— A  paper  on  "Vowfr  Station 
Design"  was  given  by  Mr.  J.  Punch  on  Friday  last,  t  etc  re  a  good 
attendance  of  members. 

Association  of  Electrical  Station  Engineers.— A  meeting 
was   held   at  Bradford  on   February  19th,  at  which  there  was  a 
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email  but  representative  attendance.  Mr.  Eakin  was  ia  the  chair. 
The  meeting  was  in  favour  of  the  A.E.S.E.  supporting-  the  "  Weekly 
Rest  Day  Bill."  A  resolution  was  passed  condemning  the  insertion 
of  a  strike  penalty  clause  in  Power  Supply  Bills.  The  recent  events 
in  London  were  discussed,  and  the  following  lesolution  was 
passed  :—" That  this  meeting  expresses  its  confidence  in  the  deal- 
ings of  the  London  Executive  Committee  in  view  of  recent  events." 
A  meeting  was  held  at  Birmingham  recently,  at  which  the  members 
emphatically  stated  that  the  A.E  S.E.  should  proceed  to  obtain  the 
objects  of  the  Association  by  peaceful  measures  and  not  take 
action  with  any  Trade  Union  :  the  Bradford  and  Manchester 
branches  have  also  expressed  similar  opinionp. 

INSTITUTION  of  Mechanical  Engineers. — The  annual 
report,  presented  to  the  meeting  on  Friday  lant,  states  that  the 
total  membership  has  increased  from  O.ltiO  to  6,346  at  the  end  of 
1913.  The  total  revenue  for  the  year  was  £17,320,  and  the 
expenditure  £18,638.  The  net  capital  of  the  Institution  amounted 
to  £67,921.  The  Benevolent  Fund  incorporated  in  September  now 
amounts  to  £1,350. 

Modern  Meihods  of  Welding. — That  the  future,  in  the 

field  of  welding,  belongs  to  various  electric  and  oxy-acetylene 
systems  is  the  general  conclusion  to  be  drawn  from  a  paper  read 
recently  by  Mr.  T.  T.  Heaton  before  the  Institution  of  Mechanical 
Engineers.  The  technical  details  of  these  systems  are  now  known 
almost  as  widely  as  the  blacksmith's  coke  fire  and  hammer  method. 
Kleotrical  methods  in  extensive  appli<  ation  fall  into  one  or  other 
of  the  categories  arc  welding  and  resistance  welding,  with  the 
exception  of  the  Strohmenger- Slaughter  system,  in  which  both 
arcing  and  contact  resistance  are  operative.  In  Mr.  Heaton's 
opinion,  the  Benardos  arc  system  is  the  most  generally  useful 
method  of  electric  welding,  and  acetylene  the  best  blowpipe  gas. 
Other  electric  systems,  and  possibly  other  fuel  gates,  are  applicable 
to  special  work.  Delicate  adjustment  as  to  time  and  current  is 
required  in  contact-weldirjg  systems  ;  skilled  labour  is,  indeed, 
essential  to  success,  whatever  the  electric  or  gas  welding  system 
employed,  and  insufficient  attention  is  frequently  paid  to  the 
design  and  arrangement  of  pieces  to  be  joined,  in  such  manner 
as  to  avoid  internal  contraction  stresses  on  cooling.  Owing 
to  its  lower  temperature,  the  oxy-acetylene  flame  is  better 
than  the  electric  arc  for  welding  thin  material,  since 
the  rick  of  burning  is  not  bo  great  in  the  latter 
case.  In  general,  however,  electric  welding  is  more  rapid 
and  effective,  since  heat  is  produced  within  the  work  itself.  In 
any  case,  the  character  of  the  metal  at  the  weld  is  changed  to 
some  extent,  but  the  loss  in  ductility  and  Btrength  is  far  less  than 
occurs  in  a  blacksmith's  weld,  particularly  if  the  electric  or  gas 
weld  be  subjected  to  suitable  mechanical  and  thermal  treatment 
before  being  placed  in  service.  Many  tests  have  shown  that  89 
per  cent  to  90  per  cent,  of  the  original  strength  of  metal  can  be 
relied  upon  in  an  electric  weld.  It  has  been  said  that  the  Benardos 
system  yields  unsatisfactory  results  by  loading  the  weld  metal 
with  carbon  ;  this  only  occurs  if  the  manipulation  is  faulty,  the 
polarity  wrong  or  the  metal  never  of  properly  weldable  quality. 

In  the  course  of  the  discussion  on  the  above  paper,  Mr.  Clarkson 
(National  Steam  Car  Co.)  expressed  himself  as  disappointed  with 
oxy-acetylere  welding  which,  he  said,  oid  not  bring  metal  to  a 
plastic  condition  permitting  the  pieces  to  be  forced  together  to 
form  a  homogeneous  joint.  He  exhibited  a  motor-'bus  wheel 
which  demonstrated  clearly  the  extreme  utility  of  the  electric 
resistance  process.  The  nave  was  a  drop  forging  made  with  eight 
radial  bosses,  which  were  turned  externally  and  bored  internally 
to  form  tubes  of  exactly  the  same  section  as  the  drawn  steel  tubular 
spokes.  The  latter  were  butt-welded  on  to  the  hub  bosses  by  the. 
electric  contact  resistance  method,  and  bell-mouthed  rim  attachment 
flanges  were  tben  secured  to  the  outer  ends  of  the  spokes  by  the 
samem.thnd.  After  machining  the  rim  flanges,  the  pressed  steel 
rim  was  shrunk  o'n.  The  whole  constructs  n  is  exceptionally  light, 
and  every  spoke  is  tested  to  5  tons,  though  the  normal  maximum  load 
on  the  wheel  does  not  exceed  30  cwt.  The  spoke  tubes,  when  cut 
longitudinally,  opened  and  flattened,  will  stand  bending  through 
180*  at  the  weld  without  failure  of  the  latter.  Mr.  Clarkson  con- 
tended that  no  acetylene  weld  would  stand  this  treatment, and  that 
though  a<  etylene  welding  was  satisfactory  for  many  purposes,  and 
particularly  for  tension  joints,  it  could  not  be  relied  upon  where 
bending  was  to  be  resisted.  This  contention  was  disputed  by  other 
speakers,  and  it  appears  likely  that  some  interesting  demonstra- 
tions will  he  arranged.  Mr.  Richardson  stated  that  the  average 
proportion  of  oxygen  and  acetylene  used  by  the  nine  best  makes  of 
welding  torche*  in  this  oountry  was  1'26  :  10.  This  did  not  agree 
with  the  15:10  ratio  recommended  by  the  author.  The  ideal — 
realised  where  high-pressure  torches  and  dissolved  acetylene  were 
used — was  a  1  :  1  ratio.  The  advantage  was  emphasised  of  using 
constant-current  dynamos  in  the  Benardos  system,  to  maintain 
practically  constant  flow  from  short  circuit  up  to  a  4-in.  or  5-in. 
arc,  meanwhile  eliminating  all  regu  ator  loss.  The  numerous 
examples  il  ustra'ed  by  the  author,  and  quoted  by  speakers  in  the 
discussion,  demonstrated  the  vast  present  importance,  and  almost 
universal  applicability,  of  modern  welding  systems. 

Electrolytic  Corrosion  of  Iron  in  Soils.— In  No.  25 

of  the  Technologic  Paper*  of  the.  Bureau  of  Standards,  U.S.A., 
Messrs.  B.  M  Collum  and  K  H.  Logan  give  details  of  an  extended 
research  on  this  subject.  The  following  are  some  of  the  conclu- 
sions drawn  from  the  experimental  data  presented 

The  current  density  has  a  marked  effect  on  efficiency  of  corrosion 
of  iron  in  soils,  the  efficiency  of  corrosion  being,  in  general,  greater 
the  lower  the  current  density.  In  saturated  soils  the  corrosion 
may  vary  between  20   per  cent,  and   about    140  per  cent,  for  the 


range  of  current  densities  between  5  milliamperes  and  0"05  milli- 
aropere  per  square  centimetre. 

Moisture  content  in  the  soil  also  has  a  marked  effect  on 
efficiency  of  corrosion,  the  corrosion  efficiency  being  in  general 
greater  with  increasing  moisture  content  up  to  saturation  of  the 
soil.  Beyond  this  point  increased  moisture  content  has  compara- 
tively little  effect. 

Temperature  changes  within  the  limits  commonly  met  with  in 
practice  have  no  important  effect  on  corrosion  efficiency. 

The  depth  of  burial  of  pipes  has  no  direct  effect  on  corrosion 
efficiency,  provided  other  conditions  remain  constant. 

The  amount  of  oxygen  present  has  a  marked  effect  on  the  end 
products  of  corrosion.  If  the  corrosion  is  rapid  and  the  supply  of 
oxygen  small,  there  will  be  a  preponderance  of  magnetic  oxide, 
while  if  the  rate  of  corrosion  is  low  and  the  supply  of  oxygen 
abundant,  the  ferric  oxide  will  predominate.  Owing  to  the  fact 
that  the  supply  of  oxygen  around  pipes  buried  in  earth  is  always 
more  or  leas  limited,  the  character  of  the  oxides  formed  gives  some 
indication  as  to  the  rate  of  corrosion,  and  thus  indirectly  the 
cause  of  the  corrosion,  if  local  conditions  are  properly  considered. 

There  is  no  material  difference  in  the  efficiency  of  corrosion 
shown  by  the  various  kinds  of  iron  commonly  used  in  the  manu- 
facture of  underground  pipes. 

The  fact  that  a  given  chemical  tends  strongly  to  inhibit  either 
self-corrosion  or  electrolytic  corrosion  in  liquids  is  no  indication 
that  it  will  materially  retard  electrolysis  of  iron  embedded  in 
soils. 

The  efficiency  of  corrosion  was  found  not  to  be  a  function  of  the 
voltage  except  in  so  far  as  the  current  density  may  be  affected. 
Voltages  as  low  as  01  and  0  0  volt  showed  practically  the  same 
efficiency  of  corrosion  as  5  to  10  volts  or  higher.  Corrosion 
efficiencies  between  50  and  110  per  cent,  may  usually  be  expected 
under  most  practical  conditions. 

The  resistance  of  soils  varies  throughout  a  very  wide  range  with 
variations  in  inoiBture  content,  the  resistance  of  comparatively 
dry  soil  being  of  the  order  of  several  hundred  times  the  resistance 
of  the  same  soil  at  about  saturation.  Above  saturation,  increase 
in  moisture  content  has  but  little  effect  on  the  resistance  of  the 
soil.  Because  of  the  great  variations  in  resistance  of  earth  with 
moisture  content,  voltage  surveys  should  not  be  made  at  times 
when  the  earth  is  extremely  dry. 

The  resistance  of  the  soil  varies  greatly  with  temperature  within 
the  ordinary  rarge  encountered  in  practice.  At  about  freezing- 
temperature  the  resistance  will  be  several  times  that  at  summer 
temperatures.  This  not  only  has  an  important  bearing  on  the 
magnitude  of  the  electrolysis  trouble  that  may  occur  at  different 
seasons,  but  also  indicates  that  where  practicable,  voltage  surveys- 
should  not  be  made  when  extremely  low  temperatures  prevail. 

The  experimental  results  given  in  this  paper  have  an  important 
bearing  on  the  subject  of  electrolysis  mitigation  through  the  limi- 
tation of  voltage  drop  in  the  negative  return.  For  some  years  the 
chief  means  of  preventing  trouble  from  electrolysis  in  certain 
countries  has  been  the  limitation  of  the  permissible  voltage  drop 
between  any  two  points  on  the  return  circuit.  In  some  places  the 
limit  has  been  placed  on  the  maximum  voltage  during  peak  load, 
whereas  in  other  cases  the  average  voltsge  for  24  hours  has  been 
the  determining  factor.  It  appears  from  the  data  presented  in 
this  pat.er  that  the  rate  of  damage  does  rot  increase  as  fast  as  the 
voltage  increases,  because  of  the  tendency  toward  lower  corrosion 
efficiencies  at  higher  current  densities.  This  indicates  that,  with  a 
given  average  all-day  current,  the  actual  amount  of  electrolysis 
that  would  occur  would  be  less  with  a  bad  load  factor  than  with 
a  good  load  factor,  and  hence  points  to  the  undesirability  of 
penalising  a  high  peak  of  short  duration.  It  would  appear  more 
logical,  therefore,  in  so  far  as  the  damage  itself  is  concerned,  to 
make  the  average  all-day  voltage  the  basis  of  the  limitation  rather 
than  the  voltage  at  time  of  peak  load. 

Air-Brake  Tests. — Important  improvements  in  the 
braking  of  heavy  passenger  cars  were  to  be  described  in  a  paper 
read  before  the  American  Society  of  Mechanical  Engineers  on 
February  10ih,  by  Mr.  S.  W.  Dudley,  of  Pittsburg.  These  tests  were 
conducted  jointly  by  the  Pennsylvania  Railroad  and  the  Westing- 
house  Air-Brake  Co.  The  results  are  considered  the  most  important 
recent  contribution  to  the  subject  of  air-brakes.  A  train  of 
21  steel  cars-  travelling  at  00  miles  per  hour  stores  up  224,000,000 
f t.-lb.  of  energy.  This  is  sufficient  to  raise  the  entire  train  1 20  ft. 
With  prevailing  brake  equipment  such  a  train  would  be  stopped 
by  an  emergency  application  in  a  distance  of  1,600  to  2,200  ft., 
according  to  the  truck  rigging  and  brake  shoe  design.  These 
tests  showed  that  this  distance  has  actually  been  reduced  to 
1,000  ft.  or  to  within  the  length  of  the  train.  The  improvements 
centre  in  the  electric  control  of  the  brakes,  giving  quick,  simul- 
taneous and  responsive  action.  The  tests  constituted  a  pro- 
gressive development  of  brake  rigging  and  brake  shoes  in  connection 
with  the  scientific  study  of  the  air-brake  as  a  whole. 

Appointments  Vacant.— Superintendent  of  telephones 

and  foreman  of  electric  light,  for  Dominica  Government  (£200, 
travelling  expenses,  free  passage)  ;  chief  traffic  inspector  (47s.  6d. 
to  50s),  and  switchboard  attendant  (20s.  to  25*.),  for  Erith 
Electricity  and  Tramways  Department.  Particulars  are  given  in 
our  advertisement  pages. 

Patent  Restored. — An  order  has  been  made  restoring 
Patent  No.  5,522  of  1907,  granted  to  James  Hawley,  L'd.,  and 
Albert  Savory  Jones,  for  "  An  Improved  Electro- Magnetic  Separator 
Drum  for  Giain  and  Similar  Conveyors.'' 
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Electrical    WaireH    in    Australia —  According  to  the 

St/ihirij  Herald*,  Mr.  II.  Montgomorie  Hamilton,  chairman  of  tho 
Oovornmont  Tramways  Group.  No.  I  Board,  Iihh  toned  U  award 
(for  throe  yean) dealinir  with  tho  olcotrical  tradoH.  Tho  main  pro- 
visions include  tho  following  : — 

The  minimum  rates  of  pay  for  the  following  classes  of  labour 
shall  be  : — Bleotrioal  fitters,  12s.  per  day;  armature  winders,  10a. 
(and  bonus)  ;  oleotrical  testers  and  running  testers,  12s.  (id.  ; 
power  signal  elootricians,  1  Is.  (id.  when  no*  ia  charge  of  a  squad  ; 
men  in  charge  of  a  Fquad  shall  receive  12s  Gd,  ;  battery  mechanics, 
1 2s.  j  electrical  mechanics,  lis.  ;  olentrical  mechanics  when  engaged 
on  battery  work  shall  receive  ljd.  per  hour  extra;  arc  lamp 
trimmers,  9s.  6d.  ;  leading  hands  shall  receive  Is  6  1.  per  day  over 
their  usual  journeyman  rate;  apprentices,  10b.,  15s.,  2(H,  27s.  (id. 
and  80a.  per  week  for  the  first,  second,  third,  fourth  and  fifth  years 
respectively. 

Forty -eight  hours  shall  constitute  a  week's  work  for  all  employes 
engaged  on  day  work,  and  the  working  hours  are  to  be  between 
7.30  a.m.  and  6  p.m  on  five  days  of  the  week,  and  between  7.30  a.m. 
and  12  noon  on  Siturdav.  All  time  worked  in  excess  of  the 
ordinary  hours  of  labour  is  to  be  paid  for  at  the  rate  of  time  and 
a  half.  All  work  done  on  Sundays  and  public  holidays,  and  on 
Christmas  Day  and  Good  Friday,  in  all  cases  where  men  are  not 
allowed  a  day  off  in  lieu  of  such  days,  is  to  be  paid  for  at  the  rate 
of  time  and  a  half. 

When  either  an  electrical  fitter  or  mechanic  is  required  periodi- 
cally to  take  a  shift  on  maintenance  work  he  is  to  be  allowed  Is. 
extra  per  shift,  provided  three-quarters  of  such  shift  is  worked  out- 
side the  ordinary  working  hours.  Country  work  is  work  performed 
outside  of  a  limit  of  25  miles  from  the  workshop  to  which  an 
employe  is  attached  Travelling  time  is  to  be  allowed  to  and  from 
such  place  of  employment,  but  is  not  to  be  paid  for  in  excess  of 
eight  hours  for  any  18  hours  travelled. 

Riilway  electricians. — Wages,  70s."  per  week  for  the  first  year  ; 
thereafter  80s  When  away  from  home  station,  railway  electricians 
shall  be  allowed  the  following  expenses  :  Nine  hours,  2s.  ;  12  hours, 
4s.  ;  18  hours,  5s.  6d.  ;  24  hours,  7s. 

Wages  in  the  power  house  and  sub-stations  include  the  follow- 
ing : — Power-house  »hift  electricians,  DC.  boards,  14s.  ;  A.c.  board, 
15s.  ;  snb-station  shift  electricians,  lis.  8d.  for  the  first  six  months  ; 
thereafter  12s.  8d.,  13s.  4d.  and  14s.;  shift  electricians  while  in 
charge  of  construction  staff,  Is.  extra ;  shift  electricians  while 
employed  on  instrument  maintenance,  14s.  ;  shift  electricians  while 
employed  on  general  sub  station  maintenance,  13s.  4d.  ;  assistants 
on  A.C  switchboard  (power  house),  9s,  ;  dynamo  attendants,  10s.  61.  ; 
compressor  house  electricians,  12s.  ;  battery  attendants,  8s.  6d.  ; 
shift  electricians,  country  and  suburban  generating  stations, 
12s.  8d.  ;  senior  shift  electrician  (Clyde),  13s.  8d.  ;  six  eight-hour 
shifts  will  constitute  a  week's  work.  All  time  worked  in  excess  of 
eight  hours  is  to  be  paid  for  at  the  rate  of  time  and  a  half. 

The    Patents    and    Designs   Act. — The  Manchester 

Chamber  of  Commerce  has  issued  a  pamphlet  in  reply  to  arguments 
used  by  the  Council  of  the  Chartered  Institute  of  Patent  Agents 
regarding  a  resolution  of  the  Chamber  of  Commerce,  urging  that, 
in  view  of  the  fact  that  Mr.  Justice  Parker's  comments  in 
Hatschek's  case,  in  the  year  1 909.  as  to  the  extent  of  the  onus 
devolving  upon  any  applicant  who  seeks  revocation  of  a  patent  for 
non-workiag  under  Sec.  27  of  the  Patents  and  Designs  Act,  1907, 
have  deprived  that  section  of  its  effectiveness,  the  rules  be  amended 
in  such  terms  as  will  place  the  burden  of  proof  on  the  patentee — 
an  effect  which  was  the  object  of  those  who  drafted  the  Act  in 
1907. 

Prior  to  the  ruling  of  Mr.  Justice  Parker,  any  applicant  for 
revocation  of  a  British  patent  could  call  upon  the  patentee  to 
prove  that  he,  the  patentee,  wtn  not  manufacturing  the  patented 
article,  or  carrying  on  the  process  exclusively  or  mainly  outside  the 
United  Kingdom,  while  now,  by  the  ruling  of  Lord  Parker,  the 
applicant  must,  with  his  application,  leave  at  the  Patent  Office 
evidence  by  way  of  statutory  declaration  stating  the  particulars 
upon  which  he  relies  in  support  of  his  allegations.  Lord  Parker's 
decision,  says  the  Chamber  of  Commerce,  has  practically  annulled 
the  benefits  that  had,  prior  to  his  decision,  been  brought  about — 
owing  to  the  compulsory  working  clauses  of  Sec.  27. 

The  pamphlet  states  that  Sec.  27  undoubtedly  had,  and  still  has, 
the  warm  approval  and  support  of  the  great  majority  of  the 
trading  and  industrial  community  of  this  country.  Opposition  to 
it  is  confined  almost  exclusively  to  certain  patent  agents  and 
lawyers. 

A  trader  who  applies  to  the  Railway  Commissioners  for  a  lower 
railway  rate  is  entitled  to  call  upon  the  railway  company  to  prove 
that  the  rate  demanded  by  them  is  a  reasonable  one.  In  the  same 
way,  the  Manchester  Chamber  considers  it  perfectly  reasonable 
that  it  should  be  for  the  patentee  to  prove  that  he  is  carrying  out 
his  part  of  the  bargain  with  the  State  when  he  is  called  upon  to 
do  so.  Only  a  bona  fide  interested  party  should  be  allowed  to  make 
an  application  for  revocation.  It  should  be  considered  that  he  has 
made  out  a  -prima  facie  case  if  he  declares  on  oath  that  he  has 
made  every  legitimate  endeavour  to  discover  to  what  extent,  if  at 
all,  the  patent  is  being  worked  in  this  country,  and  how  far  there 
is  importation  of  the  patented  article,  if  any. 

The  question  of  compulsory  working  is  a  commercial  and  an 
economic  one,  very  little  appreciated  by  most  lawyers  and  patent 
agents,  and  the  commercial  and  industrial  community  strongly 
favours  compulsory  working  of  patents  quite  independently  of  any 
political  party  questions.  The  Act  came  into  force  on  January  1st, 
1908,  and  there  has  so  far  been  no  retaliation  worth  considering. 
It  is  quite  erroneous  to  contend  that  an  English  patentee,  in  order 
to  maintain  his  foreign  patents  in  those  countries  where  com- 
pulsory working  is  enforced,  must  erect  a  factory,  for  the  giant  of 


licenses  to  mUiafMtUI   i    'I  lite  ioffioient  tO  meet  the  deouui 

the  patent  laws  of  such  countries 

The  Chamber  add*  kiwi  1 1 1 . -  patent  which  is  not  worked    in  tbll 
country,   but  worked   abroad,    frequently     beOOmee    ■    pern 
monopoly,   because   at  the   expiration  of    the   pu'ent    there  ire   no 

skilled  workmen,  foremen,  manafrere,  and  others  acquainted  with 

the  details  of  the  manufacture  of  the  patented  article,  and  thi 
no  organisation  for  selling  the  products  which  have  been  the 
subject  of  the  patent  for  many  years.  If  the  patent  be  worked 
here,  there  are  many  advantages  to  British  trade  and  industries  ; 
work  is  found  for  British  workpeople,  the  new  industry  creates 
further  industries  and  helps  oollnteral  existing  ones.  Asexai 
of  new  industries  thuscreated,  the  case  of  the  "  Otto  "  gas  engine, 
the  "  Heilmann "  cotton  combing  machine,  and  the  soda 
process  worked  by  Mes-rs.  Brunner,  Mond  Sc  Co.,  Ltd.,  are  cited. 
"  The  question  of  the  working  of  patents  is  of  the  greatest  moment, 
because  we  are  a  Free  Trade  country,  and  is  of  correspondingly 
less  importance  to  countries  with  high  tariffs.' 

The  reply  of  the  Chamber  concludes  by  pointing  to  a  number  of 
industries  introduced  during  the  short  time  of  11  months  that 
Sec.  27  was  really  effective,  including  the  manufacture  of  Diesel 
engines  and  metallic-filament  electric  lamps,  as  well  as  to  the 
numerous  cises  in  which  English  manufacturers  have  been 
appointed  licensees  to  work  British  patents  by  foreign  firms,  in 
order  that  the  latter  might  comply  with  the  terms  of  the  Patent 
Act. 

Calcium  Carbide. — The  world's  production  of  carbide 
of  calcium  reached  about  300,000  tons  in  1912.  This  progress  is 
due  less  to  the  more  extended  use  of  acetylene  than  to  the  exten- 
sion in  the  manufacture  of  cyanamide.  Germany  is  the  greatest 
consumer  of  carbide  in  Europe.  Her  imports  in  1912  were  47,981 
tons;  in  1911,  36,943  tons.  Exports  in  1912,  970  tons  ;  in  1911, 
2,147  tons.  The  German  consumption  is  advancing  rapidly  and 
exceeds  that  of  the  United  States.  The  autogenous  welding  of 
metals  is  responsible  for  a  noteworthy  portion  of  this  consumption, 
which  has  now  risen  to  55,900  tons.  In  Sweden  the  carbide  works 
operate  for  the  production  of  cyanamide,  and  the  Odessa  establish- 
ment is  equipped  for  an  out-turn  of  80,000  tons  of  carbide  destined 
for  this  fertiliser.  Very  little  carbide  is  exported  from  Sweden. 
Norwegian  exports  are  expanding  in  a  remarkable  manner,  to  meet 
more  particularly  the  huge  demand  from  Germany  ;  they  have 
almost  doubled  in  four  yeaTs.  rising  from  36,895  tons  in  1908  to 
64,000  tons  in  1912.  In  the  United  States,  exports  touched  16  000 
tons  in  1912,  against  13,000  tons  in  1911.  Shipments  were  directed 
mainly  towards  South  America  and  Central  America,  where  the 
consumption  for  private  lighting  has  reached  such  a  pitch  as  to 
induce  the  erection  of  works  for  its  manufacture  on  tie  spot. 
Switzerland  exported  carbide  in  1912  to  the  value  of  5.500.000  fr. 
In  1910  the  imports  were  176  tons  and  the  exports  24.105  toni  ; 
in  1911  imports  stocd  for  161  tons  and  exports  24,272  tons.  In 
Austria-Hungary,  imports  in  1911  and  1912  were  practically  nil  ; 
but  exports  were,  in  the  same  years,  11,729  tons  and  10,8i0tons. 
In  England,  imports  titalled  14,000  tons  in  1911  and  18,857  tons 
in  1912.  Italy  exported  to  a  value  of  12,200,000  lire  in  1912  ;  in 
1911  the  exports  were  8,400  tons  against  imports  of  7  tons  only. 
The  local  produ  ;tion  is  utilised  to  manufacture  20,000  tons  of 
cyanamide  per  annum.  In  France  the  imports  during  the  years 
1910,  1911  and  1912  were  respectively  445,  2,162  and  3.302  tons  ; 
the  exports  :  4  824,  5,058  and  6,225  tons.  There  is  a  steady  increase 
in  the  exports  to  the  French  colonies,  owing  to  the  extension  there 
of  acetylene  lighting. 

Physical    Exercises   for    Engineers.— On    Monday 

Lieut.  Miiller  is  giving  a  demonstration  of  his  system  of  physical 
exercises  before  the  combined  staffs  of  the  Marylebone  Electricity 
Supply  Dapartment  and  Messrs.  Selfridge  &  Co.  This  is  con- 
sidered a  very  special  favour,  as  Lieut.  Miiller  has  given  up 
personal  demonstrations. 

Electrical    Trades    Benevolent    Institntion. — The 

chairman  of  Committee,  Mr.  Justus  Eck,  informs  us  that  at  the 
present  time  a  strenuous  effort  is  being  made  by  the  friends  of  the 
above  institution  to  secure  a  handsome  collection,  to  be  announced 
as  an  addition  to  the  funds  at  the  annual  Festival  on  March  25th. 
That  the  institution  has  justified  its  existence  is  beyond  doubt; 
during  the  year  1913,  despite  the  activity  in  electrical  circles  the 
demand  for  relief  was  twice  that  of  the  previous  year,  and  it  must 
inevitably  increase.  Membership  is  becoming  of  added  import- 
ance, and  it  cannot  be  too  earnestly  impressed  on  all  those  engaged 
in  the  electrical  trade  in  the  United  Kingdom,  whether  as 
employers,  managers,  teachers,  or  on  the  engineering,  designing, 
drawing,  sales  or  office  staff,  or  in  any  other  similar  capacity,  that 
they  should  qualify  as  members  without  delay. 

Membership  is  secured  to  qualified  persons  by  a  payment  of  10s. 
in  each  year,  payable  in  one  sum  or  by  small  amounts  monthly  or 
weekly.  Many  of  the  members,  however,  contribute  sums  in 
excess  of  this,  £5  being  not  at  all  unknown.  Contributions  of 
this  kind  as  well  as  other  are  oollected  by  authorised  holders  of 
collection  books,  who  receive  rewards  for  their  work  in  the  form 
of  free  membership  and  vote3  in  pioportion  to  the  amount  of  their 
collections. 

We  cordially  endorse  Mr.  Eck's  appeal  to  all  firms  in  every 
branch  of  the  electrical  industry  in  the  United  Kingdom,  if  unable 
to  collect  themselves,  to  nominate  one  or  more  members  of  their 
staffs  willing  to  become  active  collectors.  Prompt  application  to 
the  secretary  of  the  Electrical  Trades  Benevolent  Institution  at 
18,  Park  Mansions,  Vauxhall  Park,  S.W.,  will  enable  even  the  new 
collectors  to  report  results  before  the  next  Festival. 
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We  have  great  pleasure  in  announcing  that  Sir  David 
Salomons,  Bart.,  M.A.,  M.I.E.E ,  has  accepted  the  position  of 
president  of  the  Electrical  Trades  Benevolent  Institution,  which 
became  vacant  on  the  death  of  Sir  William  Preene.  With  Sir 
David  as  president,  and  Mr.  H.  Ilirst  as  chairman  of  the  coming 
annnal  dinner,  there  should  be  a  successful  yrar  before  the 
fund. 

In  their  report  for  the  year  ended  December,  19 13,  the  Committee 
state  as  follows  : — 

"The  year  1913  will  be  remembered  as  the  date  of  the  inaugura- 
tion, with  most  gratifying  financial  results,  of  the  system  under 
which  heads  of  large  electrical  firms  preside  at  the  annnal  festival 
dinners  The  total  income  was  £1,300,  which  is  a  larger  amount 
than  has  b»en  received  in  any  previous  year.  The  subscriptions 
from  m=mbers  have  increased,  and  the  donations  were  £835,  as 
compared  with  £512  in  1912.  The  result  of  the  year's  work  has 
been  a  net  income  of  £1,116.  Of  this  amount,  together  with 
£150  which  was  placed  on  deposit  at  the  bank  at  the  end  of  1912, 
£719  has  been  invested  in  Xew  Zealand  3J  per  cent,  inscribed  stock, 
and  £383  in  Metropolitan  Water  Board  3  per  cent,  stock,  bringing 
the  total  of  the  invested  funds  to  £4  920.  It  Bhould  be  specially 
recorded  that  donations  were  received  from  the  Electrical  Con- 
tractors' Association,  and  for  the  fifth  year  in  succession  from  the 
Electrical  Engineers'  Ball,  and  the  second  year  in  succession  from 
the  Garrick  Dramatic  Society.  It  mav  be  noted  with  satisfaction 
that  the  total  working  expenses  in  1913  were  slightly  les3  than  in 
the  previous  year,  the  percentage  of  expenses  as  compared  with  the 
amounts  collected  being  considerably  less.  The  system  of 
collectors'  books  came  into  full  operation  in  1913,  and  a  list  of  the 
collectors,  together  with  the  amounts  collected,  is  shown  for  the 
first  time  in  the  year-book  of  the  Institution.  The  total  amount 
collected  by  this  means  was  £350. 

"The  Committee  again  wish  to  draw  the  attention  of  firms  in 
the  electrical  industry  to  the  great  desirability  of  appointing  as 
collectors  some  of  the  members  of  their  staff,  as  the  subscriptions 
of  members  of  the  Institution  can  be  paid  to  such  collectors  by 
instalments,  while  subscriptions  and  donations  can  be  obtained 
from  other  persons  and  firms  with  advantage  to  the  collector. 

"The  total  amount  of  the  grants  for  1913  was  more  than  double 
that  in  1912,  which  in  turn  was  more  than  double  that  for  the 
previous  year.  This  demonstrates  the  need  and  utility  of  the 
Institution,  and  as  it  is  becoming  better  known  year  by  year,  the 
calls  upon  it  are  bound  to  continue  to  increase  rapidly." 

The  income  for  the  year,  including  dividends  on  investments, 
subscriptions  and  donations,  and  sale  of  dinner  tickets,  totalled 
£1,363,  and  the  expenditure  was  as  follows  :  —  Printing,  &c, 
£67  ;  secretary's  salary  and|  commission  and  office  expenses  £130  ; 
14  grants  made,  £154;  cost  of  annual  festival  £60.  The  balance 
carried  to  balance-sheet  was  £962.  The  investments  of  the  fund 
now  stand  at  £4,920.  We  should  like  to  see  that  figure  doubled  or 
trebled  straightaway,  but  at  present  it  seems  that  the  process  of 
gradually  building  up  the  capital  account  will  have  to  be  con- 
tinued. Therefore,  we  would  urge  all  of  our  readers  to  do  their 
utmost  just  now  to  assist  the  movement. 

Parliamentary. — London  United  Tramivays  Bill. — 
The  company  are  objecting  to  the  petitions  of  the  London  and 
South-Western  Railway  Co.,  the  Railway  Carriage  and  Wagon 
Builders'  and  Financiers'  Parliamentary  Association,  and  the  Middle- 
sex County  Council. 

Lurgan  (Ins  ami  Electricity  Hill. — Mr.  Moore  has  given  notice 
of  his  intention  to  move  the  rejection  of  this  Bill  in  the  House  of 
Commons. 

/.on, In,,  Electric  Supply  Hill. — Notices  have  been  given  by 
Meters.  Lough,  Radford,  Wiles  and  Dickinson,  and  Sir  Stephen 
Collins,  of  their  intention  to  move  the  rf  jection  of  this  Bill. 

Telephone  Charges. — The  Postmaster  General,  in  reply  to  Mr. 
Goldman,  pavs  he  hopes  to  be  able  to  announce  the  proposed  new 
telephone  rates  before  Easter. 

Smoke  Prevention.— Last  week  Mr.  G.  B.  Burnside 

gave  a  lecture  at  Glasgow  on  experiments  which  he  has  carried 
out  on  the  precipitation  of  smoke  and  fog  at  the  University.  The 
use  of  charged  electrodes  suffers  from  various  drawbacks ;  but 
excellent  results  have  been  obtained  with  damp  steam  electrically 
charged  by  friction  in  passing  through  nozz'es,  as  in  Lord 
Armstrong's  experiments.  The  vapour,  directed  into  a  chimney, 
provides  charged  nuclei  upon  which  the  soot  particles  collect, 
with  the  result  that  the  aggregates  thus  formed  are  precipitated 
by  gravitation. 

Sheffield  Engineers'  Demands. — Men  employed  in  the 

engineering  trndeB  in  Sheffield  are  making  demands  for  more  wages 
and  shorter  hours.  The  five  years'  agreement  between  masters  and 
men  will  expire  at  the  end  of  this  month,  and  the  men  are  asking 
for  5s.  per  week  advance  all  round,  a  48-hour  week,  and  restriction 
of  overtime.  The  engineers  are  at  present  receiving  39s.,  pattern- 
maker; 41s.  and  42s..  steam  engine  makers  and  blacksmiths  39a. 
The  question  affects  9  000  mm.— Financial   'limes. 

Electric  Boiler  Skates. — It  is  reported  that  a  young 
American  named  Bruce  Eytinge  has  applied  electric  motors  to 
roller  skates,  and  with  the  aid  of  a  pair  of  batteries  weighing 
20  lb.  is  propelled  without  effort  other  than  that  required  for 
steering. 

It  ni  iii m    and    Cancer. — An    American    authority    on 

the  treatment  of  cancer  with  radium,  Dr.  Robert  Abbe,  states 
that  the  beta  rays,  which  have  hitherto  been  considered  dangerous, 
have  a  more  powerful  effect  upon  cancerous  growths  than  the 
gamma  rays,  which  have  been  relied  upon  until  now. 


Apparatus  for  Winding  Electrical  Machines. — An 

ingenious  system  of  winding  the  stators  of  induction  motors  and 
similar  machines  has  bpen  brought  to  our  notice  by  Mr.  Geo.  de- 
Curtis,  of  the  British  Thomeon- Houston  Co,  London.  Hitherto 
there  has  been  no  means  of  avoiding  or  shortening  the  tedious 
process  of  threading  the  wires  repeatedly  through  the  interior  of 
the  core  and  through  the  very  narrow  spaces  between  the  end  con- 
nections of  the  coils  already  in  position  ;  the  insulation  of  the  wire 
may  suffer  considerable  injury  during  the  process,  especially  when, 
as  is  often  the  case,  it  is  allowed  to  come  in  contact  with  the 
floor.  Mr.  de-Curtis's  method,  however,  not  only  shortens  the  time 
occupied  by  60  per  cent.,  but  also  greatly  diminishes  the  risk  of 
abrasion  of  the  insulation,  ard  entirely  avoids  injury  to  the  wire 
through  contact  with  the  floor.  The  apparatus  required  is  ex- 
tremely simple,  and  easily  made  in  aDy  workshop. 

As  the  device  is  not  at  present  covered  by  letters  patent,  we  are 
unable  to  give  further  details  at  the  moment.  Mr.  de-Curtis,  how- 
ever, will  be  pleased  to  answer  inquiries  from  would-be  users, 
addressed  to  this  office. 

Inquiry. —  Makers  of  bakers'  electric  ovens  are 
asked  for. 

The   Brighton   Railway    Electrification. — Speaking 

at  the  meeting  of  the  London,  Brighton  and  South  Coast  Riilway 
on  Wednesday  last,  the  Eirl  of  Bessborough  stated  that  the  com- 
pany were  pushing  on  with  the  electrification  of  additional 
suburban  lines,  and  hoped  to  have  the  section  from  Balham  (the 
junction  with  the  Crystal  Palace  electrical  line)  through  Streatham 
Common  to  West  Croydon  and  Wallington  completed  by  the  end 
of  the  year  and  in  use  by  the  following  spring.  The  other  sections 
would  follow,  and,  it  was  expected,  be  completed  within  four  years 
from  now.  Since  the  establishment  of  the  existing  electrical 
services,  four  years  ago,  they  had  carried  an  average  of  over  six 
million  passengers  per  annum  in  excess  of  the  last  year  of  steam 
operation. 

The  policy  of  electrification  of  the  company's  suburban  services 
had  been  the  means  not  merely  of  arresting  the  serious  diminution 
of  traffic  arising  from  the  competition  of  electric  tramways  and 
motor-buses,  but  of  regaining  all  that  had  been  lost  and  obtaining 
an  increase  on  that.  The  whole  of  the  alterations  consequent  on 
the  adoption  of  electrical  working  had  been  made  by  their  own 
officers  and  staff. 

Last  year  the  speaker,  with  his  principal  officers,  had  inspected 
various  electric  railways  on  the  Continent,  and  it  was  gratifying 
to  find  that  the  single-phase  system,  which  they  had  installed  on 
the  advice  of  their  consulting  engineer,  Mr.  Philip  Dawson,  was 
becoming  the  most  favoured  one.  He  understood  that  the  Swiss 
Federal  Railways  had  decided  to  adopt  it  on  the  extensions  of  the 
St.  Gothard  line. 

The  Electrical  Engineers'  Ball. — Nearly  300  votaries 

of  terpBichore  enjoyed  a  delightful  evening  at  the  Hotel  Cecil  on 
Friday  last  ;  indeed,  the  opinion  was  universal  that  the  scene  of 
revelry  by  night  had  never  been  surpassed  in  any  of  the  preceding 
gatherings.  The  hon.  secretaries  are  to  be  heartily  congratulated 
on  the  success  of  their  untiring  labours  ;  and  as  for  the  two  hard- 
working but  lightly-thought-of  supper  stewards — well,  they  will 
probably  get  their  reward  in  the  next  world  ;  the  dancing- 
stewards  got  theirs  at  the  time  ! 


OUR    PERSONAL    COLUMN. 

Ihe  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central   Station   Officials. — Mk.  Leslie   Float,  of 

the  Townmead  Electricity  Works,  Fulham,  has  been  appointed  as 
a  switchboard  attendant  at  the  Corporation  Electricity  Workp, 
Gunwharf  Road,  Portsmouth. 

The  Warrington  Corporation  electricity  staff  have  presented  a 
rosebowl  to  Mb.  E.  Fenton,  a  member  of  the  staff,  on  his  departure 
to  take  up  an  appointment  in  Yorkshire. 

Tramway  Officials — The  L.C.C.  Highways  Com- 
mittee recommends  the  following  annual  revisions  of  tramway 
department  staff  ;  Mr.  J.  WELLING,  permanent  way  engineer, 
increase  from  £575  to  £600  a  year  ;  Mr.  A.  R  Owen,  tramways 
and  marine  claims  surerintendent,  increase  from  £500  to  £550  a 
year  ;  Mr.  W.  E.  Ireland,  rolling  stock  superintendent,  increase 
from  £500  to  £525  (an  assistant  rolling  stock  superintendent  is 
to  be  appointed) ;  Mr.  II.  S.  May,  on  his  appointment  as 
assistant  rolling  stock  superintendent,  increase  from  £300  to 
£325  a  year ;  Mr.  H.  T.  Hideh,  assistant  in  the  third 
class,  increase  from  £180  to  £190  a  year;  Mp.  G.  Potter, 
assistant  in  the  fourth  class,  Section  («),  increase  from  £140  to 
£150  a  year.  Special-duty  pay  is  to  be  granted  to  Mk.  R.  G. 
Thomas,  assistant  in  the  first  class,  £25  ;  and  Mr.  G.  H.  Brooks, 
assistant  in  the  third  class,  C10.  The  Committee  also  recom- 
mends that  the  salaries  of  Messrs.  C.  H.  Pabdoe,  S.  R.  Cfarv, 
A.  C.  Bond,  W.  W.  Kinton  and  A.  H.  Bogois,  officer!  of  the- 
fourth  class  Section  («)  tramways  department,  be  increased  to 
£120  a  year  ;  and  that  Messrs.  H.J.  Jacobs,  O.  Weick,  H.  E.  A.  O. 
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TlLLKY,  C.  II.  TOWNSBHD,  S.   II.  Sti:i:i„  I).  K   Q,  QCBLOH,  0.  It.  B, 

Osmond,  m.  a.  Moss,  W.  .J.  Lias,  J,  Lhatib.N.  Lawsoit,  ,i.  ii. 
Hut(,iiin(.s,  k.  w.  Hubbard,  a.  eTodob,  P.  Habbm,  w.  n. 
Halliwbll,  11.  J.  T.  Hales,  j.  Haolow,  <i.  A  Oisooibb,  P. 
FituNoii,  E.  A.  Foley,  0.  n.  Pitch,  ii  T,  Dbmb,  B  Davie*.,  P  s. 
Davenpobt,   ii.   ii.   BnaaoM,   W.    Bin,   A.  s.  Babbxs,  B.  T. 

Andkiison,  an<l  II.  II.  BTOLLBBT,  inHintant«  in  the  fourth  oIbhh 
Section  (6)  bo  advanced  to  Section  (rr)at  the  commencing  salary  of 
£120  ;  and  that   Mkssiis.  W.    E.    BaBBES,    C.    A.    P.    NSTZ,  W.  J, 

Platt,  ii.  J.  it  Mauson,  t.  vv.  Brown,  I).  0.  Brown,  k.  ii.  B. 
Banks,  II.  Ai.i.kn,  and  S.  Shaokell,  atalatants  in  the  fourth  dam 
Section  (!>)  be  advanced  to  Section  («)  at  a  commencing  celery  of 
£1 10  a  year. 

Mu.  It.  P.  Dixon,  of  the  Hull  Corporation  tramways  department, 
has  been  recommended  from  amonp;  91  applxants  for  the  post  of 
works  superintendent  in  the  Southampton  Corporation  tramways 
department. 

At  the  Doncaster  tramway  offices  recently  Mr.  E.  S.  Rayner, 
borough  electrioal  engineer  and  tramways  manager,  presented,  on 
behalf  of  the  Tramway  and  Electricity  Departments,  a  marble 
clock  and  pair  of  bronzes  to  Mr.  J.  Brown,  who  has  vacated  the 
the  post  of  traffic  inspector  at  Done-aster.  Mr.  Rayner  congratu- 
lated Mr.  Brown  on  having  obtained  the  position  of  traffic  manager 
to  the  Ayr  Corporation  Tramways.  Mr.  G.  A.  R  iberts  (assistant 
engineer),  Superintendent  Strachan,  Inspectors  Baker  and  Teal, 
and  motorman  Maw  also  made  reference  to  Mr.  Brown's  abilities, 
and  wished  him  success.     Mr.  Brown  suitably  responded. 

At  a  smoking  concert  under  the  auspices  of  the  Aberdeen  branch 
of  the  Amalgamated  Association  of  Tramwaymen,  Mr.  Wm. 
Jovner,  president,  and  Mr.  David  Paterson,  treasurer,  were  pre- 
sented with  gifts  as  tokens  of  their  fellow- members'  esteem. 

General. — The  Postmaster-General  has  appointed  Mr. 
(J.  F.  Mansbridge  to  be  Assistant  Controller  of  the  Stores  De- 
partment, G.P.O. 

Mr.  T.  J.  Giltinan  has  been  elee'ed  instructor  in  wireless 
telegraphy  for  the  Cork  Technical  Instruction  School. 

We  are  informed  that  Mr.  R.  H.  Willis  has  resigned  his 
position  as  general  manager  of  the  British  Electric  Plant  Co.,  Ltd., 
in  order  to  commence  business  on  his  own  account  as  an  electrical 
and  mechanical  engineer  and  merchant  at  211,  Produce  Exchange, 
Manchester,  where  all  communications  should  now  be  addressed. 

Mr.  A.  J.  Wray,  who  has  for  nearly  12  years  bsen  manager  of 
the  Banbury  and  District  Electric  Supply  Co.,  Ltd.,  was  last  week 
presented  by  the  staff  with  an  engraved  brass  inkttand,  on  his 
leaving  for  Kidderminster. 

Mr.  C.  McKinlay  is  resigning  his  position  as  manager  of  the 
electrical  showrooms  for  Messrs.  Falk,  Stadelmar.n  &  Co.,  Ltd., 
Farringdon  Road,  EC  ,  having  been  appointed  the  London  repre- 
sentative for  the  Carron  Co.  in  connection  wiih  the  sale  of  their 
electrical  cooking  aid  heating  apparatus.  Mr.  McKiDlay  is  also 
representing  the  Carron  Co.  in  the  South  of  England. 

Obitaaiy.— Mr.    E.    L.    Moulton.  —  The    death    is 

announced  of  Mr.  Edward  Lavender  Moulton,  who  was  for  many 
years  the  proprietor  of  the  business  ^iow  carried  on  at  35,  High 
Street,  Bedford,  by  Messrs.  Bacchus  &  Ison,  electrical  engineers. 
Mr.  Moulton  was  77  years  of  age,  served  on  the  Town  Council  for 
a  long  period,  and  was  Mayor  of  the  borough  in  1903  and  1908. 

The  death  is  announced  from  Vienna,  at  the  age  of  86  years,  of 
Prof.  Dr.  Adalbert  V.  Waltenhofen.  The  deceased  was  the 
oldest  electrical  engineer  in  Austria,  and  was  one  of  the  founders 
of  the  Austrian  Electrical  Engineers'  Association. 

The  death  occurred,  on  16th  inst.,  of  Me.  A.  L.  Gillespie, 
electrical  engineer,  Dunmanway.  Mr  Gillespie,  who  was  only  23 
years  of  age,  went  over  from  Newcastle-on-Tyne  three  years  ago 
to  take  up  the  electric  lighting  contract  of  the  town  of 
Dunmanway,  Co.  Cork,  for  the  Rural  District  Council. 


NEW    COMPANIES    REGISTERED. 


City  School  of  Wireless  Telegraphy,  Ltd.  (134,059)— This 

company  was  registered  on  February  19th,  with  a  capital  of  £1,500  in  £1 
shares,  to  take  over  the  business  of  a  school  for  wireless  telegraphy  carried  on 
by  J.  R.  Halliwell  at  48,  Thomas  Street,  Shudehill,  Manchester,  lhe  tub- 
soribers  are :— J.  R.  Halliwell,  43,  Thomas  Street,  Manchester,  electrical 
engineer,  50  shares;  R.  B.  Kirg,  Holmleigh,  Waterpark  Road,  Broughton 
Park,  Manchester,  traveler,  100  shares:  J.  Taylor,  164,  Grange  Avenue, 
Werneth,  Oldham,  secretary,  100  shares  ;  R.  8oott,  Whitestones,  Chapel-en- 
the-F.ith,  wire-rope  manufacturer,  200  shares;  L.  Hinly,  73,  Oak  Hoad, 
Crumpsall,  Manchester,  manager,  100  shares;  T.  Rushwonh,  Tabley  Villa, 
Bennett  Road,  Crumpsall,  Manchester,  bristle  merchant,  1C0  shares;  J.  D. 
Jeremiah,  Ennismore,  London  Road,  Didsbury,  company  director,  100  shares  ; 
A.  Chapman,  46,  Thomas  Street,  Manchester,  merchant,  1'25  shares.  Private 
company.  J.  R.  Halliwell  is  the  first  managing  direotor,  and  may  retain 
office  while  holding  ±'200  shares;  remuneration,  ±'104  per  annum  and  20  per 
cent,  of  the  net  pre  fits.  Solicitors,  Bond  &  Son,  19,  Diokinson  Street,  Man- 
chester. 

Prentice   Wireless   Train   Control,    ltd.   (134,096).— This 

oompany  was  regute:ed  on  February  20th,  wiih  a  capital  of  £30,000,  in  £1 
shares,  to  acquire  rights  in  the  Prentice  automatic  system  of  wireless  train 
control,  and  the  bent  fit  of  certain  inventions  and  patent  rights  relating 
thereto  and  to  signalling  apparatus,  &c.  The  subscribers  (with  or«  share 
each)  are:— O.  A.  Philips,  51,  Bishopsgate,  E.C  ,  member  of  Stook  Exchange  ; 
G.  M.  Miles-Bailey,  J. P.,  Abbess  Grange,  Btookbridge,  Hants. ;  F.  W.  Prentice, 
45,  Cranley  GardenB,  Muswell  Hill,  London,  N.,  electrical  eDgireer.  Private 
oompany.  The  number  of  directors  Is  not  to  be  less  than  thrc  e  or  more  than 
five  ;  the  first  are  G.  A.  Phillips.  G.  M.  Miles-Bailey,  J. P.,  and  F.  W.  Prentice, 
Registered  by  Bristows,  Cooke  &  Carpmael,  1,  Copthall  Bt  tidings,  E.C. 


.Tliilliti.il   ElMtriO    ICi.tury    llloviiiig   <«>.,    \.U\.  (184,086). 
liany  mi  rrglatt  i  S  on   fr»b  narj   1Mb,  with  a  rauital  •,!  (I  <X'i  in 

£1    nliar.  n,    in   .airy    in    ibl  omi    l.|.  w.  r  ri.»kii«and 

miKlriei  m,  an  for/marly  .  am.  .1  on  ly  D.  Camari  D,  at  H  nr..l  II,  7  r»rnn  Hiratt, 
Di.rl.y,  ai  Midland   I 'ti.irii-  On  an    Bloalni  r.  (with    ore 

i. 'ii.  Bboal    III. I,  Carni».  k,  lacratairi   M. 
lUrvny,    Ili-anll' il,   Sin  ul    Mil1,     i  am..    I        l.anlwii.-    DM  J-rltaU 

aoinpany.    'I  Im  nuii.li.  r  .  I  dlrcotori        not  to  tx  lit*  than  two  or  mora  ih»n 
ii vii  ;  kha  llrat  ara  O.  Harvay  and  If,  Harraj  iboto  parmaoant]  ,  qnaliflaaHwii 

100  ordinary  i  harm.     B.llcitOI  H  n  A  Hen,  Wall  all. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Wellingborough    Electric     Supply    Co.,    Ltd.—  Issue    on 

February  3rd,  1914,  oi  £1,500  debentures,  part  of  a  aeries  of  which  particular* 
have  already  been  fled. 

Renton    Holds  worth    &   Co.,   Ltd.— Resolution,  charged  on 

freehold  lands  ar  d  premises  in  Noifolk  Street  and  Sycamore  Street,  Sheffield, 
dated  January  2Hth,  1914,  to  secure  all  mtneys  due,  or  to  become  due,  from 
oompany,  to  Williams  Deacons  Bank,  Ltd. 

Napier-Kimber,  Ltd.— Issue  on  February  4th,  1914,  of   £100 

debentures,  pait  of  a  series  oi  which  particulars  have  already  been  filed. 

Worcester   Electric   Traction    Co.,  Ltd.— Mortgage,  dated 

Feb'uary  12, h,  1914,  to  secure  £1,000,  charged  ou  certain  lands  in  Worcester. 
Holders:  Woroester  and  Malvern  Steam  Laundry  and  Caipet  Beating 
Co.,  Ltd.,  Geoige's  tquare,  Worcester. 

Woking    Electric    Supply    Co.,     Ltd.— Issues    on    various 

dates  from  July  13th,  1912,  to  December  29th,  1913,  of  £3,100  debentures,  parts 
cf  a  series  of  which  particulars  have  already  bei-n  filed.  A  memorandum  of 
satiBfaolion  to  the  txtent  of  £2.800  on  various  dates  from  June  17th,  191 1,  to 
Deoembtr  80th,  1913,  of  trust  died  dated  March  1st,  1900,  securing  debenture 
stock  for  an  iLdefinite  amount,  has  also  been  notified. 

James  Keilh   &    Blacknian  Co.,  Ltd.— Issue  on  February 

9th,  1914,  of  £5,000  debentures,  part  of  a  series  of  which  particulars  have 
already  been  iik d. 

Rugby  Lamp  Co.,  Ltd.— Issue  on  February  7th,  1914,  of 
£C00  debentures,  part  if  a  series  of  which  particulars  hive  already  been 
filed. 

Najlorgraph,    Ltd.— Fourth  debenture  dated   February   6th, 

1914,  to  tecuie  £500,  charged  on  the  oempany's  undertaking  and  property, 
present  ard  future,  including  uncalled  oapital  (if  anj).  Holders  :  J.  M.  Hunt, 
Fairlawn  Park  Road,  Bouthborough,  Kent. 

Keynsham  Electric  Light  and  Power  Co.,  Ltd.  (64,034)  — 

Capital,  £5,000,  in  £1  shares  (3,000  pref.)  Return  dated  December  29tb,  1913. 
All  shares  taken  up.  £5,100  considered  as  paid.  Mortgages  and  charges: 
£2,980  (excluding  interest). 

Cosla  Rica  Electric  Light  a»  d  Traction  Co., Ltd.  (£6  447).— 

Capital,  £130,000,  in  £1  thares.  Return  dated  January  5th,  1914.  All  Bbarea 
taken  up,  £7  paid.  £129,993  considered  as  paid.  Mcngsges  and  charges: 
£286  500. 

Cordoba  Light,  Power  and  Traction  Co.,  Ltd.  (99.640).— 

Capital,  £l,C00.C0O  in  £1  shares  (300,0(0  preference,  6CO,100  (roiraiy  and 
100,000  preference  or  oiflinary).  Return  dated  December  Diet,  1913,  300,1.00 
piefeience  and  COO.OCO  oidinsry  taken  up,  £170,100  paid,  £429,9C0  ccnsideied 
as  paid.    Mortgages  and  charges  :  £899,810. 

Douglas   Southern    Electric   Tramways,  Ltd.   (46,701).— 

Capital,  £50,(00  in  £1  bhares  (31 , COO  prefeience  ano  20  (.00  ordinarj).  Return 
dated  December  30th,  1913,  26,973  preferer.ee  atd  16,472  oidiraiy  shares 
taken  up,  £18,370  paid  on  12.E66  preferenre  and  5,804  ordn  a>y,  £23,076  con- 
sidered ts  paid  on  13,407  preference  tnd  9,668  crdinary.  Mortgages  and 
charges:  Nil. 

Bnllers,  Ltd.  (62.020).— Capital,  £400,000  in  20.C00  ord.  and 
£0.000  pref.  bhares  cf  £10  each.  Remrn  dated  January  1st,  1914  ;  15C(0ord. 
and  15,100  pref.  shares  taken  up  ;  £150,070  paid  on  Beven  ord.  atd  16,C00  pref. ; 
£149,9i)0consideied  as  paid  on  14,593  ord.    Mortgages  and  charges  :  Nil. 

Rogota  Teleihone  Co.,  Ltd.  (69,059).-Capital,  45,000  in  ill 

shares  (20,000  pref  and  25,000  deferred).  Return  dated  JanuaiyHih,  1914; 
15,200  p.  ef.  ai  d  18,007  deferred  shares  taken  up  ;  £24,607  paid  on  6,200 pref.  and 
18.607  deferred ;  £9,000  oonsidered  as  paid  on  9,000  pref.  Mortgages  and 
charges:  Nil. 

Collieries  Electric  Power  Development  Syndicate,  ltd. 

(90,729). — Caii  a',  £10,000  in  £1  thares.  Return  dated  January  14tb,  1914. 
6,007  shareB  taken  up.  £1  called  up  en  4,000,  nil  on  7.  £4,C0O  paid.  i'i.OCO 
oonsidered  as  paid  en  2,000.    Mortgages  and  charges  :  Nil. 

Trowbridge     Electric    Supply   Co.,   Lid.— Particulars   of 

£2,4C0dtbentuiep,  created  January  £6ih.  1914,  and  secured  by  trust  deed  of 
even  date,  filed  puisuant  to  Sec.  63  .3)  of  the  Cnmpanies'  (Consol  dation)  Act, 
1908,  the  amount  of  the  present  issue  being  £500.  Propeity  charged:  The 
oompany's  undertaking  and  property,  pretent  and  future,  ir  cludn  g  uncalled 
capital  and  freehold  hereditaments  at  Trowbridge.  Tiustees:  J.  H. 
Blake,  Beechflelds,  Melkshsm,  and  A.  H.  Dougals,  Brenda,  Queen  Drive, 
Colwyn  Bay. 

Osram    Lamp    Woiks,  Ltd.  (95.312).-Capital,  £100,000  in 

£10  shares;  7,600  "A"  and  2,600  ■■  B."  Return  dated  January  14th,  1914; 
all  shares  taken  up;  £10  per  share  called  up  en  5  000  "A":  £50.C00  paid ; 
£50,000  considered  as  paid  on  2,500  "A"  and  2,500  "B."  Moitgagesand 
oharges  :  £30,000. 

Phoenix     Dynamo    Manufacturing    Co.,    Ltd.    (77,6fO).— 

Capital,  £60,000  in  50. COO  shares  of  £1  each,  and  1,010  shares  of  £10  each. 
Return  dated  December  lltb,  1913.  28.C07  £1  Bhares  and  1,000  £10  shares 
taken  up.  £1  per  share  called  up  on  7,i07,  and  £10  on  1,000.  £17.C07  paid. 
£21,000  oon6ideied  as  paid  on  21,000  shares.    Mortgages  and  charges  :  tM.WU. 

North   Wales   Power   and  Traction  Co.,  Ltd.  C78.193V— 

Registered  July  30th,  1913.  Capital,  £270  000  in  44  000  ord-  and  10.000  pref. 
shares  of  £5  each.  Return  dated  January  12th,  1914.  S8,7i0  ord.  and  7.300 
pref.  shares  taken  up.  £5  per  share  called  up  on  34,110  ord.  ±17U.4<» 
paid,  leaving  £25  in  arrears.  £66,000  considered  as  paid  on  4,100  ord.  and 
9  200  pref.  Mortgages  and  charges:  Debt  of  £40,C0O  s.  cured  by  issue  of 
£8u,00u  first  mortgage  debs.;  also  £7,000  "B"  debs,  and  £10,000  mortgage 
debs.     (Total  debt:  ±147,000.    Total  dtbs.  issued  :  £1S7,C00  ) 

♦  This  should  probably  be  £470,1C0.    The  return  does  not  aorount  'OJUW- 
ments  on  300,000  preference,  but  balance-sheet  sajsistued  capital  £900,000. 
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CITY    NOTES. 


Kith  Electric  Tramways,  Ltd. 

The  annual  report  states  that  the  traffic  and  other  receipts  show 
an  increase  of  £4,807  over  those  of  the  previous  year.  The  fol- 
lowing are  the  earnings  for  several  years: — 1911,  £43,831  ;  1912, 
£45.998;  1918,  £50,805.  The  mileage  run  by  the  company's 
vehicles  has  increased  during  the  year — in  the  case  of  the  tram- 
way cars  by  19,880  miles,  and  the  omnibuses  and  torpedo  cars  by 
58,898  miles.  Four  new  torpedo  cars  and  two  omnibuses  had  been 
added  Toe  foundry  belonging  to  the  company  continues  to  give 
exoellent  results.  After  charging  the  expenses  of  operation  and 
administration  for  the  year  ended  December  31st,  1913,  there 
remains  a  balance  of  £17,003,  or  with  the  carry  forward  a  total 
of  £18.433,  from  which  has  to  be  deducted  interest  on  4J  per 
cent,  firat  mortgage  debenture  stock  paid  and  accrued  to  date 
£5,908  ;  fifth  instalment  of  sinking  fund  for  fin-t  mortgage  deben- 
tures, £1,000;  interest  on  Joans,  £1,151  ;  dividend  on  the  prefer- 
ence shares  for  the  year  £3,750;  total,  £11,809,  leaving  £0  624. 
Of  this  there  has  been  appropriated  to  contingencies  and  renewals 
account  £ 4,000,  leaving  a  balance  of  £2,624,  which  is  to  be  carried 
forward. 

It  has  been  found  impossible  during  the  past  year  to  issue 
capital  for  the  purpose  of  redeeming  the  bank  loan  ;  nevertheless, 
it  was  abjolu'ely  necessary  that  the  company  should  kefp  pace 
with  the  public  demand  put  upon  it  in  connection  with  the 
extension  of  its  torpedo-car  and  omnibus  business.  It  consequently 
acquired  the  vehicles  referred  to  above,  and  must  obtain  still 
further  vehicles  to  meet  the  necessities  for  the  growing  traffic. 
The  provision  of  funds  for  this  purpose,  and  for  the  repayment  of 
of  the  bank  loan,  as  well  as  for  the  cost  of  relaying  the  tramway 
track,  which  it  is  estimated  will  have  to  be  carrifd  out  10  years 
hence,  has  been  a  matter  of  great  concern  to  the  board.  The 
directors  therefore  resolved  to  ask  the  au  litors,  Messrs.  Franklin, 
Wild  &  Co.,  as  officers  elected  by  the  shareholders,  to  furnish  a 
report  and  frame  a  scheme  to  meet  the  position  of  the  company  as 
it  stands  to-day.  The  board  are  prepared  to  adopt  these,  and  will 
recommend  to  the  shareholders  their  adoption  at  the  approaching 
annnal  general  meeting.  They  feel  that  this  will  enable  the  com- 
pany to  comb.it  any  competition  likely  to  present  itself,  and  will  at 
the  same  time  greatly  strengthen  the  position  in  every  way.  Mr. 
F. -in  md  Caillard,  the  retiring  director,  does  not  offer  himself  for 
re-election.  The  board  will  not  a?k  for  the  vacancy  to  be  filled, 
and,  with  a  view  to  economy,  they  propose  a  still  further  reduction 
of  their  number. 

The  scheme  referred  to  above  provides  for  the  suspension  of  the 
preference  dividend  for  four  years,  during  which  time  out  of  the 
profits  the  bank  loan  will  be  paid  off,  and  the  capital  expenditure 
for  the  motor  fleet  provided  for.  At  the  end  of  four  years  the  pay- 
ment of  the  preference  dividends  will  be  resumed,  and  an  annual 
sinking  fund  policy  premium  of  £4.ii38  paid  to  secure  £30,000  at 
the  end  of  1923,  the  arrears  of  the  preference  dividends  which  are 
made  cumula'ive  being  paid  off.  At  the  end  of  the  10  years  the 
company  would  be  in  a  much  stronger  financial  position  than  it  is 
at  present,  with  the  preference  dividendn  all  paid,  the  bank  loans 
paid  off,  £30,000  found  for  track  renewals,  and  a  reserve  standing 
at  £51,000,  of  which  £20,000  had  been  put  into  the  business.  The 
scheme,  therefore,  secures  new  capital,  which  is  absolutely 
nece^siry,  without  the  introduction  of  any  addition  to  the  actual 
capital  of  the  company.  It  is  believed  that  this  will  be  regarded 
aa  a  sound  scheme  from  the  point  of  view  of  the  company  and  all 
classes  of  shareholders. 


British   Electric  Transformer  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  Dec«mber,  1913,  states 
that  they  consider  the  result  satisfactory.  After  paying  all  manu- 
facturing costs  and  expenses  of  administration  there  remains  a 
net  profit  of  £22,007,  plus  £1,116  brought  forward,  making 
£2ii  123.  It  is  proposed  to  place  to  reserve  account  £7.500,  to 
depreciation  reserve  £1,500.  to  preference  dividend  of  6  per  cent, 
for  the  year  £3,531,  to  dividend  of  10  per  cent,  on  the  ordinary 
shares  (!i  per  cent,  of  which  was  paid  as  interim  dividend)  £8,541, 
carrying  forward  £5,052. 

The  articles  of  association  of  tbe  company  provide  that  the  directors  shall 
be  paid  by  way  of  remuneration  £'750  per  annum,  nud  a  further  sum  equal  to 
10  per  cent,  of  the  net  profits  of  tbe  company  remaining  in  each  year  after 
pai'in'ii*.  of  a  dividend  of  10  per  cent,  on  the  ordinary  share*.  Under  this 
article  tbe  directors  arc  entitled  for  the  ntst  year  to  a  sum  of  £'813,  but  tbey 
prefer  to  leave  this  matter  in  the  hands  of  the  shareholders,  and  to  ask  them 
to  vote  bucIi  remuneration  (not  exceeding  £'848)  as  limy  may  think  St. 

The  meeting  is  to  be  held  on  March  5th. 


Bastian  Me'er  Co.  Ltd. — Dividend  on  ordinary 
shares  for  19)3.  2}  per  cent,  per  annum. 

Cbelsei  Electricity    Supply  Co.,  Ltd.— A  dividend 

at  the  rate  of  6  per  cent,  on  the  ordinary  shares,  making  5  per  cent, 
for  the  year,  is  announced  ;  £2,765  is  carried  forward.  The  total 
dividend  for  1912  was  at  the  same  rate. 

County  «'f  Dnrliam  Electrical  Power  Distribution 

C'0M  Ltd. — The  directors  recommend  a  dividend  of  5  per  cent,  for 
the  year  to  December  31st  on  the  preference  shares,  including  the 
interim  dividend  already  paid. 

Reduction  of  Capital. — Tiik  British  and  Colonial 
Zoki.ly  Ti  hi'.ine  Syndicate,  Ltd.,  and  Reduced. — A  petition 
for  the  confirmation  of  the  reduction  of  capital  from  £20,000  to 
£10,000  has  been  presented,  and  will  be  beard  on  March  6th. 


Continental. — Hungary.  —  The  Ungarische  Elektri- 
citiits  Gesellschaft,  of  Budapest,  rep3rts  a  net  profit  of  only 
£104,948  for  last  year,  as  compared  with  £115,824  in  1911.  The 
dividend  is  being  reduced  from  15$  to  16  per  cent. 

France. — A  new  company  has  late'y  been  formed  in  Paris 
(5,  Rue  Bondreau),  with  a  capital  of  £1,000,000,  and  the  title  La 
Compagnie  Generate  de  Radiotelegraphie. 

A  new  company  has  lately  been  formed  at  St.  Dizier  (Haute 
Marne)  with  a  capital  of  £48,000,  and  the  title  La  Socicte  de 
l'Bnergie  Electrique  Meuse  et  Marne. 

Spain. — The  amalgamation  of  the  Compania  Co-operativa 
Electra  and  the  Compania  Chamberi  was  decided  upon  at  meetings 
of  the  two  companies  on  DecemDer  7th  and  9th  last.  The  terms 
of  the  amalgamation  are  : — The  Chamberi  Co.  will  hand  over  all 
its  capital  to  the  Co-operativa  Electra,  receiving  in  exchange 
5  millions  in  shares  of  the  latter.  The  service  of  the  Chamberi 
bonds  will  be  assumed  by  the  Electra,  with  a  reduction  of  interest 
from  5  to  4  per  cent.,  but  with  an  increased  security  on  the  assets 
of  the  two  companies  and  the  payment  of  the  Chamberi  coupons 
in  arrears. — Electron. 

Among  the  new  electrical  undertakings  formed  in  Spain 
during  the  past  year  are  the  following: — La  Sociedad  Hidro- 
electrica  del  Genii,  Seville  (capital  £120,000);  La  Sociedad 
E'.eotricidad  Nuestra  Senora  del  Rosario,  Madrid  (£45,000) ;  La 
Sociedad  Fuerzas  Hidraulicasdel  Alto  Perineo,  Barcelona (£40,000)  ; 
La  Sociedad  Hidrodinamica  del  Ebro,  Barcelona  (£40,000)  ;  La  Co- 
operativa  Electrica  D-nostiarra,  San  Sebastian  (£20,000);  La 
Sociedad  de  Lamparas  Electricas  Wolfram,  Barcelona  (£8,400); 
La  Sociedad  Electra  de  Galdacana.  Galdacana  (£8,000)  ;  and  La 
Sociedad  del  Tranvia  Electrico  de  Ferrol  a  Juvia  y  Neda,  Ferrol 
(£3,200). 

Sweden  — The  annual  report  of  the  Allmana  Scenska  Elektrixht 
A-B.  has  not  yet  been  published,  but  a  preliminary  statement 
about  the  company's  activity  during  the  last  six  years  is  to  hand  ; 
the  figures  in  the  following  table  need  no  explanation  : — 


Number  of  electrical 

rear. 

machines  delivered. 

Capacity  in  sw . 

1908 

8,760 

140,000 

1909 

8  845 

105,000 

1910 

6.5C0 

230.000 

1911 

con 

220  000 

1912 

8  001 

27^,000 

1913 

10,816 

840,010 

Norway. — A  new  electro-chemical  company  has  been  formed  at 
Fredrikstad  for  the  purpose  of  erecting  a  manufactory  for  the 
production  of  soda  and  metallic  soda  and  superoxides  of  soda.  The 
capital  of  the  new  company  is  £19,500  in  700  fully-paid  shares. 
Engineer  Moltke-Hansen  is  appointed  managing  director,  and  the 
name  of  the  new  company  is  the  "  Fredrikstad  Elektrokemiske 
Fabriker." 

Germany. — A  meeting  of  the  shareholders  of  the  Rheinische 
Schuckert  Gesellschaft  fur  Elektrische  Industrie  is  about  to  be 
held  in  Mannheim  to  consider  a  proposal  to  increase  the  capital  of 
the  concern  from  £400,000  to  £550,0(<>,  and  to  issue  5  per  cent, 
debentures  to  the  extent  of  £300,000. 

Austria. — The  report  of  the  Fel ten  &  Guilleaume  Gefellfchaft, 
of  Vienna,  for  the  last  financial  year  shows  a  net  profit  of  only 
£73,260,  as  compared  with  £97,909  in  the  preceding  12  months. 
The  dividend  is  being  reduced  from  17£  to  15  per  cent. 

Switzkrland. — La  Soc'ete  Franco-Suisse  pour  l'lndustrie 
Electrique,  of  Geneva,  is  declaring  a  dividend  of  5$  per  cent,  for 
the  last  financial  year,  as  comparfd  with  5  per  cent,  in  1912. 

Russia. — According  to  the  Rosxija,  the  Belgian  companies  which 
have  working  concessions  in  many  Russian  cities  have  amalga- 
mated. The  companies  alluded  to  are  the  General  Electricity  Co., 
which  controls  the  tramways  in  Odessa,  Riga  and  Simpferopol  and 
the  telephone  in  Odessa  ;  and  the  Tramway  Co.,  which  owns  the 
tramways  in  Kiev,  Saratov,  Kafan,  Karsk,  Orel.  Bjelostok,  and  also 
the  lighting  services  in  the  same  cities.  The  latter  company  has 
taken  over  the  former,  and  an  issue  of  25.000.000  fr.  new  capital 
is  to  be  made,  with  a  view  to  purchasing  new  concession  in  Russia. 


Bournemouih  and  Poole   Electricity   Supply  Co., 

Ltd. — The  directors  recommend  a  final  dividend  on  the  ordinary 
shares  at  the  rate  of  9  per  cent,  per  annum,  letu  income-tax,  for 
the  December  half-year,  making  7  per  cent,  for  the  ytar,  as  com- 
pared with  6  per  cent,  for  1912. 

Metropolitan    Electric    Supply     Co.,    Ltd.  —  The 

directors  recommend  a  dividend  for  the  half-year  to  December  31st 
at  the  rate  of  5  per  cent,  per  annum,  making  a  total  of  4  J  per  cent, 
for  the  year.  £22,000  is  placed  to  reserve.  For  1912  the  dividend 
totalled  4  per  cent. 

Direct  West   India   Cable   Co..  Ltd.— The  directors 

(according  to  the  Financier')  have  declared  an  interim  dividend  at 
the  rate  of  6  per  cent,  per  annum  (Is.  6d.  per  share),  free  of 
income-tax,  for  the  half-year  to  December  31st. 

County  of  lo.idon  Electric  Supply  Co.,  Ltd.— The 

directors  have  declared  a  final  dividend  of  4}  per  cent,  per  annum 
on  the  ordinary  shares,  making  7  per  cent,  for  the  year  191. 'i,  as 
compared  with  6  percent,  for  1912. 

Prospectus. — City  of  Dunedin. — The  list  of  applica- 
tions was  to  close  on  February  23rd  in  an  issue  of  £150,000  City 
of  Dunedin  4  J  per  cent.  Waipari  Falls  Electric  Power  Loan  at 
£100  per  debenture. 

(Continued  on  page  366.) 
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THE  ALL-ELECTRICAL  OPERATION  OF  THE  PANAMA  CANAL. 


By   JOHN    GEO.    LEIGH. 


(Coni i hi'iuI  from  page  B34.) 


In  preceding  articles  of  tbc  present  series  I  Lave  devoted 
particular  attention  to  (l)thc  elaborate  and  far-reaching 
precautions  to  safeguard  from  the  deteriorating  influences  of 


Fig.  '.).— Edward  Schildhatjer,  Electrical  Engineer.  Isthmian 
(anal  Commission,  under  whose  supervision  the  specifications 
for  the  entire  control  system  were  prepared. 


the  Isthmian  climate 
all  electrical  equip- 
ment installed  for 
the  operation  of  the 
Panama  Canal  ;  (2) 
the  arrangement, 
special  features  and 
functions  of  the 
hydro-electric  power 
station  at  Gatun : 
(3)  the  manner  in 
which  the  energy 
there  generated  will 
be  transmitted  and 
distributed  to  the 
points  where  it  is  re- 
quired ;  and  (4)  the 
systems  which  have 
been  selected  with  a 
view  to  securing  for 
the  illuminatiqn  of 
the  locks  a  diffusion 
of  light  best  suited 
to  the  varying  con- 
ditions. Strict  refer- 
ence to  correct  sequence  would  demand 
that  the  next  points  to  be  touched  upon 
should  be  the  many  unusual  and  distinc- 
tive features  found  in  the  switchboards 
for  the  distribution  of  power,  and  the 
scarcely  less  interesting  transformer 
units,  36  in  number,  and  possessing  a 
'.)  to  1  ratio,  which  link  the  power 
circuits  from  the  generating  station  to 
the  mains  feeding  the  motors  of  the 
locks.  Of  these,  however,  I  propose 
for  the  moment  to  reserve  any  descrip- 
tion, giving  pride  of  place  instead  to 
what,  beyond  all  question,  are  the  most 
distinctive    and     remarkable    electrical 


Fig.  10.— View  or  Three  Sets  of  Gates  at  Gatun  Uppeh  Locks. 


to  the  centralised  control,  interlocking  and  indicating 
systems  which  will  be  in  force  at  tint  locks  in  connection  with 
the  operating  machinery  described  more  or  less  fully  in  articles 
contributed  to  the  Bleotrical  Rbview,  rather  more  than 
two  years  ago  ("  Electric  1'ower  for  the  Panama  CanaL," 
January  12th,  l!)tb  and  26th,  and  February  9th, 
1912).  The  whole  of  this  portion  of  the  work  was 
entrusted  to  the  General  Electric  Co.,  of  Schenectady,  X.Y., 
whose  valuable  co-operation  with  the  Canal  Commission 
will  be  dealt  with  more  fully  in  a  following  article. 

It  is  impossible  to  praise  too  highly  the  system  — cohesive 
and  comprehensive,  yet,  at  the  same  time,  comparatively 
simple — which  has  been  adopted  for  the  electrical  control  of  the 
multifarious  machinery  installed  in  the  locks.  In  passing  a 
vessel  through  the  locks,  as  has  been  pointed  out  in  pre- 
ceding articles,  it  will  be  necessary  to  open  and  close  mitreing 
gates  weighing  from  300  to  ii00  tons,  to  fill  and  empty 
lock  chambers  containing  from  3,")0O,00O  to  ."J,000,0<>0 
cb.  ft.  of  water,  to  raise  and  lower  fender  chains  each  weigh- 
ing over  24,000  lb.,  and  to  provide  electrical  energy  for 
the  towing  locomotives.  All  these  operations,  except  those 
connected  with  the  towing — which  were  described  fully  in 
the  Electrical  Review  of  February  '.>th,  1012 — will  be 
controlled  remotely  from  a  central  station  for  each  of  the 
three  series  of  locks :  in  other  words,  by  a  single  man  in 
charge  of  a  switchboard. 

Consequent  upon  the  length  of  the  lock  flights — that  at 
Gatun  extends  over  6,200  ft.,  the  principal  operating 
machines  being  distributed  over  a  distance  of  about  4,000  ft. 
—  central  mechanical  transmission  of  control  would  be 
almost  impossible.       On    the    other  hand,  to  control   the 

machines  locally 
would  mean  a  large 
operating  force  dis- 
tributed practically 
along  the  full  length 
of  the  locks,  and 
such  a  force  would 
be  difficult  to  co- 
ordinate into  an 
efficient  operating 
system.  The  situa- 
tion, therefore,  has 
resolved  itself  into 
centralised  electrical 
control,  with  the 
result  of  reducing 
the  number  of  opera- 
tors, operating  ex- 
panse and  liability  to 
accident. 

The  control  station 
is  placed  in  a  build- 
ing sufficiently  high 
above  the  lock  wall 
to  permit  of  the 
passage     underneath 


features  of  the  Canal.    I  refer,  of  course, 


Fig.  11.— Inclined  Railways  for  Towing  Locomotives. 
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of  the  towing  locomotives,  and  to  allow  an  uninterrupted 
view  of  every  part  of  tlie  locks  (fig.  12).  In  it  is  a  double 
control  board,  or  bench,  raised  2  ft.  G  in.  above  the  floor, 
duplicated  to  conform  to  the  duplication  of  the  locks,  and 
containing  a  representation,  part  model  and  part  diagram- 
matic, of  the  series  of  locks  controlled  by  the  respective 
series  of  switches.  Standing  at  his  switchboard  the  operator 
will  throw  the  switches,  and  before  him  see,  in  model  or 
diagram,  the  progress  of  the  fender  chains  as  they  rise  or  fall, 
the  movements  of  the  mitring  gates  inch  by  inch,  the 
opening  and  dosing  at  every  stage  of  the  gate  valves  in  the 
main  culverts,  the  operation  of  the  cylindrical  valves,  and  the 
gradual  rise  or  fall  of  the  water  in  the  lock  chambers.  The 
switches  controlling  the  various  motors,  together  with  their 
indicators,  are  mounted  upon  the  board  in  the  same  relative 
position  as  the  machines  in  the  lock  walls.  In  order  that  the 
operator  may  be  able  to  reach  beyond  the  middle,  the  board 
does  not  exceed  I  ft.  (i  in.  in  width,  and.  for  reasons  of  like 
character,  the  length  is  limited  to  64  ft.  at  Gatun,  and  pro- 
portionately less  at  the  other  locks,  viz.,  86  ft.  at  Pedro 
Miguel  and  52  ft.  at  Miranores  (fig.  15). 

The  side  and  centre  walls  of  the  locks  are   represented  on 
the  board  by  cast-iron  plates,  and  the  water  in  the  locks  by 


point  in   its  travel.      When,  as<  in  the  case  of  the  rising- 
gate  stem  valves  and  mitre  gates,  it  is  necessary  for  the 


Fig.  12.— Control   House  on  Centre  Wall  of  Upper  Locks 
at  Gatun,  showing  Towing  Tracks. 

attendant  in  the  control  house  to  follow!  up  the  progressive 
movements,   the   machines  are   provided  with  synchronous 


Fig.  13. — Instrument  and  Control  Benchboard,  with  Gallery 
for  Field  Rheostats  ;  Gatun  Hydro-Electric  Station. 


Fig.  14.— Meter  and  Relay  Panels  of  Benchboard. 


blue  marble  slabs.  The  receivers,  transmitters  and  lamps 
are  operated  at  110  volts,  while  the  control  circuits  are  220 
volts,  both  using  25-cycle  alternating  current. 

Attached  to  all  machines  are  limit  switches  for  opening 
the  control   circuit  when  a  machine  has  reached  the  proper 


I-']*.,  is.— Control  Hoaud  at  Miraflores  Lucks 


indicating  devices,  showing,  by  means  of  instruments  on  the 
control  board,  the  movement  and  position  of  the  machines 
at  all  times.  The  cylindrical  valve,  mitre-forcing  and 
other  machines,  however,  only  call  for  indication  when 
their  movement  is  completed,  and  to  convey  this 
knowledge  to  the  operator  there  is 
attached  to  the  limit  switch  an  indicator 
switch  showing,  by  a  lighted  lamp  or 
otherwise,  that  the  machine  has  reached 
the  end  of  travel. 

For  the  indications  required,  appliances 
with  commutators,  multiple  contacts  or 
ratchet  mechanisms  would  not  be  suit- 
able, particularly  because  devices  of  this 
character  move  step  by  step,  and  fail  to 
indicate  all  points  in  the  movement 
of  the  main  machinery.  The  indi- 
cators on  the  Panama  control  boards, 
however,  show  accurately  and  syn- 
chronously every  movement  of  the 
machinery  to  which  they  are  connected, 
whether  in  the  extremes  of  travel  or  at 
any  intermediate  point. 

A  complete  synchronous  indicator  con- 
sists of  a  transmitter  placed  at,  and 
operated  by,  the  machine  in  the  lock 
wall,  and  a  receiver  operating  an  indicator 
at  the  switchboard  in  the  control  house. 
Both  transmitter  and  receiver  have 
stationary  and  rotating  parts.  The 
stators  have   three-phase  windings,  with 
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Inuls  from  throe  corresponding  equidistant  points 
brought  onL  and  connected  together,  but  not  connected 
to  a  source  of  power,  the  stator    coils  being  energised 

by  induction  from  tin  rotors.  The  rotors  are  Bipolar  and 
are  connected  in 
parallel  and  ener- 
gised from  a  11<>- 
v  o  1 1,  2  &  -  c  y  c  I  e, 
single-phase  source. 
The  movement  of 
the  lock  machinery, 
and  with  it  the 
connected  t  r  an  s- 
mitter  rotor,  pro- 
duces a  field  in  the 
stator  polarised 
in  the  direction  of 
the  rotor  magnetic 

axis,  which  induces  voltage  in  the  stator  coils.  This  voltage  is 
transmitted  by  the  three-phase  connection  above-mentioned 
to  the  receiver  stator  coils,  and  duplicates  in  them,  but  in  the 
reverse  direction,  the  same  conditions  of  polarity  and  voltage 
which  are  present  in   the  transmitter.      The  rotor  of  the 


Fio.  16. — Mitre  Gatk  Tbansmitteb  (cover  bemovbsd)  AND  Indtoatob 


Chain  Fender  Transmitter  (cover  removed)  and  Indicator. 


receiver  being  energised  by  the  external  source  in  the  same 
direction  as  that  of  the  transmitter,  is  reacted  upon  by  the 
polarised  receiver  stator  until  the  magnetic  axes  coincide 
and  the  rotors  of  both  transmitter  and  receiver  are  in  the 
same  relative  position.  Any  difference  in  the  position  of 
the  transmitter  and  receiver  rotors  causes  a  difference  of 
potential  between  the  stator  windings, 
with  a  consequent  flow  of  current  and 
resultant  torque,  which  again  moves  the 
receiver  rotor  to  the  same  relative 
position  as  that  of  the  transmitter  rotor. 
The  receiver  rotor  follows  closely  and 
smoothly  the  movement  of  the  trans- 
mitter rotor,  and  consequently  imparts 
to  the  position  indicator  a  movement 
identical  with  the  movement  of  the  lock 
machine,  although  on  a  scale  reduced  to 
the  requirements  of  the  control  board. 

In  the  case  of  the  mitreing  gates,  the 
vertical  operating  shaft  is  connected  to 
a  shaft  which  operates  the  transmitter 
machine.  The  latter  shaft  is  threaded, 
and  carries  a  nut,  on  which  is  mounted 
a  rack.  The  rack  engages  a  gear  on 
the  rotor  shaft,  and  this  turns  the  rotor 
as  the  gates  operate.  The  mitreing-gate 
indicator  comprises  a  pair  of  aluminium 
leaves,  shaped  to  correspond  to  the  plan 
view  of  the  top  of  the  gates,  which  travel 
horizontally  just  above  the  top  of  the 
board,  the  hinge  ends  being  connected 
to  shafts  extending  down  through  the 
surface  of  the  board,  where  they  are 
geared  to  the  receivers  by  means  of  bevel 
gears.  When  the  miniature  gates  are  completely  opened, 
they  are  covered  by  shields  to  give  the  effect  of  the  gates 
folding  back  into  recesses  in  the  lock  walls. 

For  the  chain  fender,  the  position  indicator  transmitter  is 
driven   by    the   shaft  operating   the   limit  switch,   which 


controls  tlie  stroke,  of  the  piston.    The  indication  on  the 

board  is  given  by  a  stnsill  aluminium  chain,  which,    like   the 

large  chain,   is  raised   and   lowered,  each   end  operating 
independently,  the  large  chain  i  the!  bottom 

of  the  lock  and  the 
.  I  chain  into  "■ 

lot  on    the  control 

board.     The  ends 

of    the    miniature 

chain  are  fastened 

to  semaphore  arms, 

which  are  connected 

at  ateJ  ge  m n 

meshing   with    the 

driving  gears  on  the 

machines. 

As  the   receiver 

rotors      turn,      the 

chain   is  either  lifted  or  lowered,  the  position  of  the  large 

chain  above  the  bottom  of  the  lock   being  indicated  by  the 

angle  of  the  semaphore  arms. 

As  the  rising-stem  valves  occur  in  pairs,  their  position 
indicator  machines  occur  in  pairs  also.  The  transmitter  rotor 
is  driven  by  a  shaft  and  gearing  similar 
to  that  described  for  the  mitreing  gates. 
Each  indicator  is  similar  to  a  small 
elevator,  a  car  being  used  to  indicate 
the  position  of  the  valve  gate.  Both 
front  and  back  of  the  shaft  are  fitted 
with  opal  glass  marked  with  black  lines 
for  the  },  \  and  §  positions.  A  small 
aluminium  cage  moves  up  and  down  in 
each  compartment.  A  drum  for  operat- 
ing the  cord  which  raises  and  lowers  the 
cage  is  placed  underneath  the  control 
board,  and  is  operated  by  the  receiver 
through  a  suitable  train  of  gears.  To 
make  the  indications  visible  from  points 
up  and  down  the  control  board,  the 
elevator  shaft  under  each  car  is  always  illu- 
minated, while  the  portion  above  is  dark. 
The  specifications  covering  the  water-level  indication 
required  an  accuracy  of  2'„  ft.,  or  V,,  of  1  per  cent,  in 
actual  water  level.  In  the  transmitters  and  receivers  for 
the  machines  already  described,  the  rotors  turn  less  than 
180',  with  an  inherent  lag  in  this  distance  of  lJ>  per  cent, 
between   transmitter  and  receiver  rotors.       This  obviously 


FTGi  18.— Rising-Stem  Valve  Transmitter  (cover  hemoved)  and  Indicator. 


prevents  such  an  arrangement  from  being  employed  to  give 
the  water-level  indication.  It  was  found  that  if  the  rotors 
were  revolved  10  complete  revolutions,  the  required  accuracy 
could  be  obtained  ;  but  since  this  arrangement  makes  it 
possible  for  the  rotors  to  be  in  synchronism  every  180  .  oi 
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in  20  different  positions  for  the  entire  travel,  the  indicators 
would  notiindicate  correctly  if,  for"  some  reason,  the  trans- 


Fig.  !'.».— Interlocking  Racks  below  Control  Board. 


shaft  is  carded  in  ball  bearings  with  oil  cups  for  lubrication 
and  drainage  cocks  at  the  bottom  of  the  bearings. 

The  position  of  the  mitre  forcing  machine  is  not  indicated 
by  synchronous  indicators,  but  its  open  and  closed  positions 
are  shown  by  red  and  green  lights,  and  a  mechanical 
indicator  on  the  control  board  representing  the  machine. 

The  control  system  at  all  the  lock  flights  is  identical. 
Water  is  let  into  or  withdrawn  from  the  lock  chambers  by 
means  of  culverts  under  the  lock  floors,  connecting  with 
larger  culverts  in  the  lock  walls,  through  which  water  is 
carried  from  the  higher  to  the  lower  levels.  The  main 
supply  culverts  are  18  ft.  in  diameter,  and  the  flow  of  water 
through  them  is  controlled  by  means  of  rising-stem  gate 
valves,  which  can  be  completely  opened  or  closed  in  a 
minute.  The  culvert  in  the  centre  wall  feeds  both  lock 
chambers,  and,  consequently,  at  each  outlet  to  the  lateral 
culverts  there  is  a  valve  of  the  cylindrical  type,  by  which 
either  chamber  at  will  may  be  filled  or  emptied.  A  com- 
plete opening  or  closing  of  these  valves  can  be  effected  in 
10  seconds.  It  should  be  noted  that  the  mitreing 
gates  are  never  opened    or  closed   with  a  head  of  water 


Fig.  20. — Wateb-Level  Transmutes  with  Float;  Ditto,  with  Cover 
Removed,  and  Indicator. 


Fig.  21.— Control   Switch   and  Portion 
op  Interlocking  Mechanism. 


mitter  rotors  were  turned  more  than 
half  a  revolution  with  the  power  off. 
Therefore,  the  required  accuracy  was 
obtained  by  two  sets  of  transmitters  and 
receivers,  one  set  connected  to  a  fine 
index  in  which  the  rotors  make  10  com- 
plete revolutions,  and  the  other  set  con- 
nected to  a  coarse  index  operating 
through  less  than  180°. 

The  fine  index  is  a  hollow  cylinder 
carrying  a  pointer,  the  length  of  the 
cylinder  being  such  that  when  an 
aluminium  ball  representing  the  coarse 
index,  which  can  be  depended  upon  for 
coarse  indication,  is  within  the  limits  of 
the  cylinder,  the  reading  of  the  fine 
index  is  correct  within  the  limits  specified. 
The  scales  are  illuminated  by  lamps  in 
both  base  and  top  caps  of  the  indicator. 

For  water-level  indication,  wells  'M'>  in. 
sq.  in  the  lock  walls,  with  communica- 
tion to  the  lock  by  a  small  opening  at  the 
bottom  of  the  well  to  dampen  surges, 
contain  a  welded  steel  box  float,  80  in. 
sq.  x  '.)  in.  deep.  A  non-slipping 
phosphor  -  bronze  belt  transmits  the 
movement  of  the  float  to  a  sheave 
fitted  with  pins  on  the  transmitter  mechanism,  the  pins 
registering  with  holes  punched  in  the   belt.     The  sheave 


Fig.  22.— Mitre-Gate  Moving  Machine,  Gatun  Upper  Locks. 


on  either  side,   the  chambers  being  first  emptied  or  filled 
by  means  of  the  culvert  system. 
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When,  from  the  northern  end  of  Gatun  Looks,  a  ship 
requires  to  be  raised  to  the  Lake  levels  ulic  comes  to  a  full 
stop  in  the  forrlmy  <>f  tin;  lower  lock,  preparatory  i"  being 
taken  charge  of  and  towed  by  electric  locomotives  throagh 
one  of  the  series  of  duplicate  lock  chambers.  The  water  in 
the  first  ohamber  having  been  equalised  with  the  sea-level 
channel,  the  gates  will  be  opene  I,  the  fender  chain  lowered 
ami  the  vessel  permitted  to  enter.  Then  the  gates  will  be 
closed  mid  mitred  ;  the  rising-stem  gate  valves  above  will  bs 
opened  so  as  to  fill  the  chamber  below,  and  the  vessel  will 
be  raised  28  ft.  -1  in.  to  the  second  level.  These  operations 
will  be  repeated  in  the  middle  and  tipper  lockB  until  the  ship 
has  reached  the  summit  level  of  the  Canal,  95  ft.  above  the 
ocean  surface. 

At  Gatun,  when  passing  a  large  vessel  through  the  locks, 
it  will  be  necessary  to  lower  four  fender  chains,  operate  six 
pairs  of  gates  and  force  them  to  mitre,  and  open  and  clote 
eight  pairs  of  rising-stem  and  30  cylindrical  valves. 
Altogether,  not  fewer  than  98  motois  will  be  set  in  action 
twice  during  each  lockage  of  a  ship,  and  this  number  may 
be  increased  to  143,  according  to  the  previous  condition  of 
the  gates,  valves  and  other  devices.  Each  gate  leaf,  valve 
and  fender  chain  is  operated  by  an  individual  motor 
mounted  near  the  machinery  in  the  lock  wall,  the  motors 
acting  through  suitable  gears — or  a  pump,  in  the  case  of  the 
fender  chains — upon  the  various  machines.  In  each 
machinery  room  is  a  starting  ranel,  containing  contactors,  by 
which  current  is  supplied  to  the  motor,  and  these  panels  in 
turn  are  controlled  from  a  main  unit  in  the  central  control 
house.  Ninety  per  cent,  of  the  machinery  rooms  at  Gatun 
Locks  are  within  2,000  ft.  of  the  point  of  control,  50  jer 
cent,  of  the  total  are  within  1,200  ft.,  but  others  are 
distant  2,700  ft. 

All  contactors  are  operated  directly  from  the  central 
control  house  without  the  intervention  of  relays,  and 
without  resistance  in  the  control  circuit.  Small  and 
medium-sized  motors  are  started  and  reversed  by  throwing 
directly  on  the  line,  which  will  be  normally  at  220  volts 
and  25  cycles  ;  but  motors  above  25  H.p.  have,  in  addition, 
one  starting  point  in  each  direction  with  resistance  in  the 
primary.  All  motors  are  olf  the  squirrel-cage  type,  except 
those  for  the  locomotive  traction,  which  are  of  the  slip-iing 
type.  Starting  resistance  has  been  preferred  to  compensators, 
in  order  to  secure  the  simplest  possible  arrangement  with  a 
minimum  number  of  contactors,  and  to  obtain  an  unlimited 
range  of  adjustment  in  the  staiting  resistance.  Reversing  is 
done  by  double-pole  contactors,  mechanically  interlcck<  d.and, 
in  order  to  have  all  contactors  on  a  panel  alike,  when  a 
starting  resistance  is  used,  the  resistance  will  he  in  two  legs 
only  of  the  three-pba*  circuit,  and  shoit-circuited  by 
means  of  a  double-pole  contactor.  The  contactors  are 
designed  for  normal  operation  at  220  volts  and  25  cjcles,  but 
will  continue  to  operate  successfully  if  the  voltage  at  the  con- 
tactor coil  terminals  falls  as  low  as  70  per  cent,  of  the  normal. 
Motors  for  the  rising-stem  gate  valve  machines  have  a 
rating  of  about  50  h.p.  ;  the  mitre- gate  moving  and  guard 
valve  motors  of  85  h.p.  ;  the  fender  chain  pump  motors  of 
about  25  h.p.,  and  the  cylindrical  valve  and  ether  motors 
1\  h.p.  The  aggregate  number  of  motors  at  all  the  locks, 
including  207  required  to  drive  various  tumps  and  pump- 
ing machinery,  is  951.  The  following  table  shows  the  sizes 
and  number  of  those  employed  in  driving  machinery  : — 


H  P. 

Number  of  motors. 

• 

Machine  and  operation. 

Gatun. 

Pfdro 
Miguel. 

Mira- 

fl    1\S. 

Mitre  gate,    moving,  each 

leaf        

25 

40 

24 

28 

2,300 

Mitre  gate,  mitre  forcing 

7 

20 

12 

14 

322 

Fender  chain,  main  pump 

70 

16 

16 

16 

3,360 

Fender    chain.,    operating 

valve      

4 

16 

16 

16 

24 

Rising  stem  gate  valve  ... 

40 

56 

24 

36 

4,640 

Cy  lind  rical  valve 

7 

60 

20 

40 

840 

Ouard  valve          

25 

6 

6 

6 

450 

Auxiliary  culvert-valve  ... 

7 

4 

i 

4 

84 

:    218 

122 

160 

12,020 

Interlocking  is  an  essential  feature  of  the  control  system, 
with  consequences  that  certain  motors  cannot  be  ttarted  in 


a  certain  direction  until  other  motors  are  operated  in  a 
proper  manner  lo  i-n-ne  consistent  operation  on  the  whole, 
and  undesirable  combinations  will  \»-  avoided  in  tie 
tions  of  gates,  valves  or  fender  chains.  By  the  use,  also,  of 
limit  switches,  the  factor  of  personal  equation  will  be  re- 
duced to  a  minimum.  For  example,  before  the  operating 
pair  of  valves  in  the  main  culverts  canoe  opened,  at  least 
e>nc  pair  of  valves  at  the  Dp-stream  ami  down-stream  ends  of 
the  lock  must  be  closid.      This  limits  an  operator  at  this 

stage    to    the  act   of  equalising    water    levels   between    lock 
chambers,    and    restricts   him    from   allowing    water  to   flow 
from,  say,  the  Lake  level  to  the  middle  lock  past  the  npper 
lock,  thus  preventing  a  possible  Hooding  of  the  wall 
machinery  rooms. 

Interlocks  devoted  to  the  control  of  action  between  the 
gate  valves  in  the  main  culverts  and  the  mitreing  gates  pre- 
vent the  opening  of  valves  a  lock  length  above  <>r  below  a 
gate  which  is  being  opened  or  cloted,  and  thus  render  it 
practically  impossible  for  an  operator  to  cause  a  flow  of 
water  while  the  gate  is  being  moved.  Again,  interlocks  for 
the  cylindrical  valves  guarding  the  openings  from  the  centre 
wall  culvert  to  the  lateral  culverts  will  keep  those  of  one 
side  or  the  other  closed  at  all  times,  except  when  it  may  be 
desired  to  cross-fill  the  chambers,  when  they  may  be  opened 
by  special  procedure.  Other  interlocks  prevent  the  operator 
from  starting  to  open  a  mitre  gate  before  unlocking  the 
mitre-forcing  machine,  and  ensure  that  the  switches  must 
be  thrown  in  such  order  that  a  mitre  gate  guarded  by  a 
fender  chain  must  be  opened  before  the  chain  can  be  lowered, 
and  that  the  chain  must  be  raised  again  before  the  gate  can 
be  closed. 

The  interlocks  are  contained  in  two  vertical  racks  under  each 
edge  of  the  control  board,  and  some  distance  below  (fig.  1!)) ; 
the  space  under  the  board  is  left  open,  so  that  all  parts  on  the 
underside  of  the  board  are  accessib!e  from  the  floor  below. 
The  interlocking  system  is  essentially  a  bell-crank  mechanism 
(see  fig.  21),  connecting  the  shaft  of  the  control  switch 
through  a  movable  horizontal  bar  to  a  vertical  operating 
shaft,  which  may  or  cannot  move,  according  to  the  relative 
positions  of  the  interlocking  bars  and  dogs.  Every  control 
switch  uses  a  horizontal  bar  from  3  ft.  to  50  ft.  long. 

The  interlock  system  depends  mainly  on  the  action  of 
engaging  bevel  dogs  placed  on  the  horizontal  and  vertical 
bars,  the  movement  of  a  horizontal  bar  tending  to  lift  a 
vertical  bar  by  bevels  on  the  dogs.  A  horizontal  bar 
cannot  be  moved  without  raising  a  vertical  bar.  Conse- 
quently, if,  at  any  time,  a  dog  on  a  horiz  mtal  bar  rests 
against  the  upper  end  of  a  dog  on  a  vertical  bar,  no  move- 
ment of  the  horizontal  bar  where  the  dog  engages  with  the 
vertical  bar  can  take  place,  and  the  control  handle  con- 
nected to  that  particular  horizontal  bar  is  locked. 

As  has  been  stated,  interlocks  prevent  a  chain  fender 
being  lowered  until  adjacent  mitreing  gates  have  been 
opened,  and  also  prevent  the  gates  being  opened  until  the 
chain  is  in  the  raised  position.  Thus  it  is  assured  that  the 
chain  fender  will  always  be  in  the  "  up  "  position  to  protect  the 
gate  when  the  gate  is  closed.  To  avoid  unnecessary  com- 
plication, each  end  of  the  chain  is  interlocked  only  with  the 
leaf  on  its  side  of  the  lock,  because,  as  a  rule,  both  leaves 
of  a  gate,  as  well  as  both  ends  of  a  fender  chain,  will  be 
opened  simultaneously,  and  futther  inter-locking  is  un- 
necessary. After  the  mitreing  gates  are  closed,  a  mitre- 
forcing  machine  is  operated  by  a  control  handle  and  lecks 
the  ends  of  the  gates  closed.  This  machine  cannot  be 
operated  until  the  gates  are  closed. 

The  rising-stem  valves  of  the  side  wall,  next  above  or 
below  a  mitie  gate,  must  be  closed  while  the  mitre-forcing 
machine  is  open.  As  the  latter  machine  cannot  be  closed 
until  the  gates  are  closed,  this  means  that  the  valves  either 
above  or  below  the  gate  must  remain  closed  until  the 
gate  itself  is  closed,  thus  preventing  the  operator  from 
creating  a  current  of  water  around  the  gates  while  they  are 
open,  or  are  being  moved  in  opening  or  closing.  This 
interlock  is  not  included  on  the  middle  wall  valves,  because 
these  will  be  used  with  the  locks  on  either  side,  and  conse- 
quently must  be  free. 

Either  pair  of  rising-stem  valves  may  be  opened  first,  at 
the  choice  of  the  operator,  an  interlock  becoming  effective 
when  the  first  valve  of  the  second  pair  of  duplicates  is 
opened.       This   is    effected  by   a  novel    arrangement    of 
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equalising  levers  acting  against  the  ends  of  the  inteilrck 
bars,  with  a  certain  definite  amount  of  lost  motion  which  is 
taken  up  on  opening  the  first  pair  of  valves,  thus  putt'ng 
the  interlocks  in  operation  on  the  next  pair. 

In  m<  the  locks  are  divided  into  two  unequal 

parts  by  the  intermediate  mitreing  gates.  This  arrange- 
ment makes  it  necessary  to  divide  the  10  cylindrical  valves 
into  two  groups  of,  respectively,  seven  and  three,  for  the 
long  and  she  it  lengths.  A  selecting  lever  is  provided  for 
interlocks,  and  may  be  set  as  indicated  by  a  name- 
plate  on  the  lever  to  "  three,''  "  seven,"  or  "ten  "respec- 
tively, whereupon  the  corresponding  valves  are  subject  to 
that  interloik,  and  the  others  of  the  group  of  10  are 
locked  closed  if  three  or  seven  only  are  to  be  used.  A 
failure  on  the  part  of  the  operator  to  make  his  selection 
properly  in  advance  will  simply  cause  him  the  trouble  of 
going  back  and  doing  so,  as  the  remaining  valves  are 
locked  closed.  This  arrangement  permits  the  handling  of 
small  vessels  without  causing  waste  of  water  due  to  operating 
such  vessels  in  the  large  chambers. 

When  a  large  vessel  is  to  be  lecked  through,  the  inter- 
locks on  the  intermediate  gates  can  be  made  ineffective  by 
the  operation  of  a  Vale  leck,  which  uncouples  a  clutch  and 
disconnects  the  central  switch  from  the  operating  mechanism. 
A  turn  of  the  key  removes  the  interlock  and  permits  the 
intermediate  gates  to  be  thrown  open  to  obtain  a  1,000-ft. 
chamber,  and  the  valves  are  operated  independently  of  these 
gates. 

A  commutating  switch  used  in  connection  with  the  milre- 
gate  moving  machinery  serves  two  purposes.  First,  when 
the  gate  leaves  come  to  the  closed  position,  and  not  until 
then,  the  switch  completes  a  circuit  from  the  control  he  use, 
by  means  of  which  the  machine  for  forcing  ar:d  holding  the 
gate  in  proper  position  may  be  closed.  Thus  there  is  given  an 
interlock,  by  virtue  of  which  the  operator  ci  nnot  cU  se  tc  0  soon 
the  mitre-forcing  machine.  The  other  function  is  to  alter 
the  circuits  controlling  the  rising  and  falling  of  the  handrail 
of  the  footbridge  over  the  gate,  so  tlat  should  the  jails  be 
up  when  the  gates  cemmence  to  open,  they  will  be  auto- 
matically lowered.  Were  the  rails  allowed  to  be  up  when 
the  leaves  were  opened  back  into  the  recesses  <  f  the  lock  walls, 
they  would  interfere  with  a  passing  towing  locc  motive.  Con- 
seejuently  the  circuits  for  raising  the  rails  are  disconnected 
so  that  they  cannot  be  raised  as  long  as  the  gates  are  open. 

A-  illustrated  in  fig.  22,  and  described  in  the  Elkcthical 
Review  of  January  26tb,  lit  12,  the  lock  gates  are  opened 
and  closed  by  means  of  a  sti  ut  or  connecting  rod  acting 
between  the  gate  and  a  crank  pin  on  a  large  driving  gear. 
The  relation  of  the  parts  is  such  that  a  toggle  effect  is  pro- 
duced near  the  ends  of  travel,  and  the  rrotor  wculd  be 
capable  of  causing  damage  to  seme  of  the  parts  in  the  event 
of  the  gate  leaf  meeting  with  an  obstruction.  One  end  of 
the  strut,  therefore,  is  allowed  a  telescopic  movement  of  a 
few  inches  against  a  nest  of  springs,  which  latter  hold  the 
telescopic  parts  against  stops  with  sufficient  initial  tension  to 
ensure  that,  with  ordinary  water  tesistance  to  the  gate  in 
normal  operation,  there  will  be  no  change  in  the  length  of 
the  strut.  Should  the  gate,  however,  meet  a  solid  obstruc- 
tion near  one  end  of  its  travel,  when  the  motor  is  capable  of 
producing  overload  on  the  mechanical  parts,  the  strut  is  com- 
pressed or  extended,  according  to  the  direction  of  the  forces. 
The  cut-out  switch  is  mounted  upon  one  end  of  the  telescopic 
device,  while  a  rod  entering  the  switch  casing  is  attached  to 
the  other.  The  movement  of  this  rod  in  and  out  of  the 
casing  operates  the  switch  to  open  the  control  circuit  and 
stop  the  motor,  and  is  so  arranged  that  if  the  switch  is 
operated  by  compression  of  the  strut  that,  side  c  I  the  control 
circuit  is  opened  which  produces  a  rotation  of  the  motor 
corresponding  to  compression,  the  other  circuit  remaining 
unbroken  for  reversing  and  drawing  the  gate  from  the 
obstruction.  If  operated  by  tension  and  the  motor  is 
stopped,  it  is  possible  to  reverse  and  apply  compression  to 
the  strut. 

(To  be  continued.') 


CITY    NOTES. 


{('out tuned  from  page  360.) 

City  of  Buen«s  Ajrcs  Tramwajs  Co.  (1004),  ltd. 

Mb.  John  Heaton  presided  on  February  10th  at  Winchester  House, 
EC,  over  the  annual  meeting  of  this  company. 

In  moving:  the  idoption  of  the  report  (see  Elkc  Rev.,  p8ge  284), 
the  Chaibman  said  it  would  be  satisfactory  to  all,  and  the  only 
remark  he  had  to  make  was  as  to  the  further  improvement  in  their 
potition.  The  annuity  from  the  Anglo-Argentine  Co.  had  been 
received  and  distributed  to  the  debenture  and  shareholders,  and 
from  every  point  of  view  itwassatibfactory  to  know  that  the  revenue 
of  the  Anglo-Argentine  Co.  still  continued  to  increase.  Their  share 
in  the  prosperity  of  the  Anglo- Argentine  Co.  was,  of  course,  a  very 
small  one  comparatively,  but  it  was  all-important  to  them.  They 
received  from  the  Anglo-Argentine  Co.  £70,660  a  year,  which  was 
a  first  charge  upon  the  revenue  of  that  company,  which  now 
amounted  to  considerably  over  £1,OCO,000  a  year.  Their  amortisa- 
tion funds  had  been  more  than  fully  maintained,  and  the  basis  on 
which  they  originally  established  them  had  been  proved  to  be  very 
satisfactory.  It  was  first  by  the  investinert  of  certain  sums  for 
the  debenture-holders,  and  then  for  the  general  amortisation  furd. 
They  applied  the  rents  of  various  farm  and  other  properties  they 
had,  to  the  funds,  and  whereas  in  1911  they  placed  £3,650  to  the 
funds,  last  jear  they  placed  £4,500,  and  this  year  they  were 
applying  the  Bum  of  £5,000.  With  refeience  to  this  fund,  it  would 
be  satisfactory  to  shareholders  if  he  just  read  a  passage  from  the 
auditors1  certificate.  Messrs.  Cash,  Stone  &  Co.  said  :  "  In  our 
opinion  the  position  of  both  the  funds  is  quite  satisfactory,  and 
the  purpose  for  which  they  were  instituted  has,  up  to  the  present, 
been  more  than  fulfilled."  He  thought  that  must  be  satisfactory 
to  them  all.  The  only  item  in  the  accounts  to  which  he  need 
refer,  waB  £114  for  the  registration  of  their  debenture  stock 
trust  deed  under  the  new  Argentina  Debenture  Law.  That,  of 
course,  was  an  item  which  would  not  recur. 

Mb.  E.  H.  Woods  seconded  the  motion,  and  after  Mb.  Cuffe 
had  expressed  bis  satisfaction,  the  report  was  adopted. 


Whist  Drive.— The  members  of  the  Portsmouth  Royal 
Dockyard  Electric*]  Engineer  Ex-Apprentices'  Association  recently 
held  their  fifth  whist  drive  and  dance  at  Maddens  Hotel,  Ports- 
mouth ;  200  membc  rs  and  friends  were  present. 


New  Companies  in  1013. — The  Investors1  Guardian 
has  published  its  annual  analysis  of  company  registrations. 
The  statistics  of  new  registrations  are  stated  to  faithfully 
reflect  the  cramping  influence  of  a  money  market  stringency. 
There  was  an  increase  of  1  per  cent,  in  the  number  of  registrations, 
but  the  total  capitalisation  at  £146,766,000  is  11  per  cent.  leBS. 
We  eelect  the  following  figures  relating  to  certain  sections  : — 
English  regit trati ens.  1911.  1912.  1913. 

Number  ot  companies         ..        ..  5,969  6,796  6.871 

Ccal  and  fuel £4,305  680  £4,973,846  £6,644  388 

Electric 8,166  645  7,579,780  6  102,389 

Engineering  ai  d  hardware  8,424  402  8,885,757  10,774  891 

Gas           838,125  407  9(0  281,7(0 

Motor,  cycle  ar d  carnage..        ..  2,721  345  7  263,879  8,934  266 

Oil            10,860  820  23.633,182  12,978,939- 

Plantation  and  lubber        ..        ..  9,468  775  3.219,965  4  338,500 

Railways  and  tramways      ..        ..  5,186,856  3,164,200  2,764.007 

Scarborough  Electric  Supply  Co,,  Ltd.— the  report 

for  the  year  ended  December  31st  states  that  there  has  been  con- 
nected to  the  mains  the  equivalent  of  4,540  (30-watt)  lamps, 
making  a  total  to  date  of  122,875.  The  units  supplied,  including 
the  300,000  minimum  supply  to  the  tramways,  were  997,503. 
After  placing  £1,0C0  to  depreciation  account  there  is  a  balance  on 
revenue  account  of  £3,847.  The  directors  recommend  a  dividend 
at  the  rate  of  3  per  cent,  for  the  year,  absoibing  £3,000,  leaviwr 
£847  to  be  carried  forward.  Mr.  J.  B.  Simpson  has  retired  from 
the  board  after  20  ye  are'  service. 

Wemjis  and  Distiict  Tramway  Co. — The  directors 

report  that  the  traffic  receipts  for  the  year  are  £15,845,  and  the 
profits  £4,351.  It  is  proposed  to  write  off  £500  for  the  betterment 
of  the  undertaking,  to  add  £1,306  to  the  depreciation  reserve  fund, 
to  pay  £1.255  in  dividends  of  7i  per  cent,  on  the  ordinary  and  pre- 
ference sharep,  and  to  carry  forward  £1,072.  This  is  the  first  time 
the  cumulative  preference  shares  have  exceeded  the  guaranteed 
6  per  cent.  The  line  is  being  doubled  from  Leven  to  Buckhaven, 
the  first  stfge  in  the  provision  made  to  accelerate  the  service  to 
Kirkcaldy. 

Aberdeen     Subuiban    Tramways    Co.— The    profit 

earned  for  the  half-year  ended  January  31st,  amounted  to  £1.4  •-4, 
making,  with  the  sum  carried  forward  from  the  previous  half- 
year's  accounts,  a  balance  of  £2,453.  The  directors  recommend 
that  the  sum  at  the  credit  of  profit  and  loss  account  should  be 
carried  forward  as  usual  at  this  time.  A  new  agreement  has  been 
concluded  with  the  Corporation  of  Aberdeen  for  the  supply  of 
electric  energy  to  the  company  at  a  price  of  1  iid.  per  unit,  being  a 
reduction  of  ;|d.  per  unit  from  the  price  at  present  payable. 

Vulcan  Boiler  and   dieneral    Insurance   Co.,  Ltd. 

— The  directors  report  £62,100  at  credit  of  revenue  account, 
including  £9,035  brought  forward.  After  placing  to  current  risk 
and  reserve  fund  £7,500,  £1,200  to  superannuation  and  benefit 
fund,  a  final  dividend  of  6s.,  together  with  2s.  tonus,  per  60s.  paid 
share  is  recommended,  making  25  per  cent,  for  the  year,  carrying 
forward  £9.320. 

Ascot  District  (.as  and  Electricity  Co.— The  directors' 

report  for  the  year  ended  December,  1913,  shows  a  prcfit  on  gas 
account  of  £5,320  and  £1,592  on  the  electricity  account. 
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Consolidated  Diesel  Engine  Hanofactureri,  Ltd. 

Mk.  .i.  m.  Pells  presided  on  Frida;   at    ;<h  burj   House  over 

b    largelj    attendi  'I    extraordrnarj    i ting    of    Con    lid  it  d 

Diesel  Engine  Manufacturers,  Ltd.,  to  considei  n  orations  put 
forward  bj  the  majority  of  the  hareholders'  committee  and 
amendments  by  Mr.  B.  A.  Richardson,  who  was  also  a  mem- 
bei  "i  the  shareholders'  committee. 

The  reeolul before  the  meeting   wat    to  the  effi  1 1    thai 

the  report  of  the  majority  of  the  i  bareholdera  c mitto   I  the 

m  incipal   point  i  of  winch   were  given   in   Last    w<  ek1 1   I  Ilec 
rev.)   Bhould   be   approved,   thai    the   provisional   agreement 
dated  February  28th,   L914,  made  between   Me    rs.    Uphoi 
Georges,  Gaston  and  Oharlea  Oarels,  and  Usines  Oarels  Fn 
l,t,l.,  on  the  one  part,  and  Mr.  J.  <:.  [nglis  on  behalf  of  the 

shareholders'  committ m   the  other  part,  I"'  ratified;   thai 

the  >' pany  be   voluntarilj    wound   up  and    re-constructed, 

Bud  the  n,w  company  be  registered  as  the  British  Diesel  Oil 
Engines,  Ltd.,  or  some  other  similar  title. 

The  Chairman  expressed  the  hope  that  shareholders  would 
do  nothing  to  undulj  depreciate  the  property  of  the  compa 
but  would  bear  in  mind  the  permanent  interests  of  the  com 
pany.  lie  proposed  that  the  meeting  should  first  vote  on  the 
resolution  of  ratifying  the  agreement  with  Missis.  Oarels,  as 
this  was  proposed' not  only  by  the  majority  of  the  committee 
but  also  by  Mr.  Richardson,  who  would  move  an  amendment. 

Mr.  J.  H.  Davidson,  in  moving  the  resolution  of  the 
majority  of  the  shareholders'  committee,  pointed  out  that 
unless  a  majority  of  three-fourths  of  the  shareholders  was 
obtained  they  could  neither  reconstruct  nor  go  into  voluntary 
liquidation.  It  would  mean  a  deadlock  and  compulsory  wind- 
ing-up, which  would  be  ruinous  to  the  company.  He  ought 
to  mention  that  Mr.  Gregson  had  cabled  withdrawing  his 
name  from  the  report.  The  committee  had  considered  the  legal 
liability  of  the  promoters  and  directors,  and  saw  no  reason  to 
doubt  the  honesty  and  integrity  of  the  directors.  Hence  they 
had  decided  to  abandon  all  legal  proceedings  against  the 
directors. 

At  this  stage,  at  the  request  of  shareholders,  the  full  agree- 
ment proposed  with  Messrs.  Carels  was  read. 

Mr.  Davidson,  continuing,  explained  the  reason  why  the 
committee  recommended  the  abandonment  of  their  half-share 
in  the  works  of  Messrs.  Carels.  He  said  that  from  a  report  by 
Messrs.  Deloitte,  Griffiths  and  Co.,  the  liabilities  of  Messrs. 
Oarels,  apart  from  trade  creditors,  was  on  January  14th,  1914, 
£'215,000;  and  if  their  company  held  half  of  these  shares,  they 
would  be  liable  for  half  of  this  amount.  The  majority  of  the 
committee  suggested  reconstruction  on  the  basis  of  the  English 
works  only,  and  that  would  mean  an  assessment  on  the  shares. 
On  the  other  hand  Mr.  Richardson  simply  suggested  that  they 
had  had  enough  of  such  a  miserable  company,  and  that  they 
should  wind  up  and  cut  their  inevitable  loss.  Mr.  Fells  again 
wanted  to  reconstruct  on  the  basis  of  retaining  the  half  inter- 
est in  Carels.  It  was  for  the  shareholders  to  choose  which 
course  they  though  fit. 

Mr.  Peddie  seconded  the  resolution,  and  charged  the  direc- 
tors with  considerable  neglect  of  the  interests  of  the,  share- 
holders in  their  dealings  with  Carels.  Incidentally  he 
mentioned  that  the  high-speed  engine  had  to  be  abandoned 
and  the  other  types  of  engines  supplied  by  Carels  during  1913 
had  been  satisfactory,  and  a  profit  had  been  made  but  not 
a  large  one.  The  committee  had  inspected  the  Ipswich  works, 
and  could  not  complain  as  to  the  capital  expenditure  there. 

Mr.  E.  A.  Richardson  then  moved  as  an  amendment  that 
the  provisional  agreement  with  Messrs.  Carels  be  ratified,  and 
that  the  company  be  wound  up  voluntarily.  He  said  he  had 
repeatedly  asked  for  a  certified  statement  of  their  financial 
position  to  date,  but  it  had  not  been  forthcoming.  It  was  un- 
thinkable that  any  commercial  or  technical  men  w:ould  under- 
take the  position  of  directors  until  they  knew  everything  was 
satisfied.  The  orders  they  had  got  had  not  proved  satisfactory, 
for  they  were  orders  taken  at  any  price.  To  subscribe  to  a 
reconstruction  scheme  simply  meant  prolonging  the  agony. 

Mr.  Gover  seconded  the  amendment. 

Mr.  Lawson  (a  member  of  the  committee)  said  up  to  a  point 
he  sympathised  with  Mr.  Richardson,  but  he  felt  after  a  visit 
to  the  Ipswich  works  that  they  had  a  property  worth  saving. 
He  also  had  the  assurance  that  suitable  men  could  be  found  to 
carry  out  a  scheme.  Before  voting  he  thought  they  ought  to 
know  what  scheme  the  board  intended  to  produce  at  the  ad- 
journed meeting. 

The  CHAIRMAN  said  that  Mr.  Gregson,  who  had  12,000  shares 
and  had  signed  the  report  of  the  shareholders'  committee,  had 
withdrawn  his  name  from  the  circular.  The  main  difference 
between  him  and  bis  colleagues  was  the  question  of  the  reten- 
tion of  their  interest  in  Oarels  Preres.  Tic  considered  that  the 
committee  had  gone  astray  in  endeavouring  to  do  something 
without  taking  technical  advice  cither  as  regards  engineering 
or  financial  questions;  The  committee  had  reft  rred  to  the 
obligations  of  the  Carels  business,  but,  as  a  matter  of  fact, 
the  amount  owing  to  the  firm  was  in  excess  of  their  obliga- 
tions. As  the  holder  of  £100,000  shares  in  the  company,  the 
Carels  Co.  could  have  used  their  vote  in  favour  of  the  tempt- 
ing offer  made  by  the  committee,  but  with  the  high  sense  of 
honour  which  the  firm  had  they  would  not  do  so.  Although  the 
capital,  etc.,  required  adjustment,  yet  he  had  no  reason,  to 
modify  his  previous  view,  that,  given  that  the  company  was 
wisely  directed  and  well  managed,  it  had  great  potentialities. 
In  conclusion  he  characterised  the  proceedings  of  the  share- 
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The  Chairman  then  moved  an  amendment   that  the  i 

ing  be  adj aed  till  March  loth,  and  that  in  the  meantime 
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ill,   Mr.   Richardson's  proposition. 

The    Chairman's    amendment    was    earned    on    a    show    of 

It  was  stated   that  the  Chairman   had  proxies  for   110,000 

Votes. 


Waste  Htat  and  Gas  Electrical  Generating 
.Stations.   Ltd. 

THE  directors  report  that  the  profits  earned  during  the  j 
ended  31st  January,  1914,  alter  deducting  administration  ex- 
penses, amounted  to  £38,245  (for  1912  less  trans- 
ferred to  the  credit  of  reserve  account  £9,500  (£9,500),  plus 
the  balance  brought  forward  £8,965  (  67,555),  and  the  profits, 
available  were  £37,710  (£34,505).  The  directors  propose  a 
dividend  at  the  rate  of  8  per  cent,  for  the  year,  absorbing 
£25,600  (£25,600);  of  this  an  interim  dividend  of  2J  per  cent 
was'  paid  in  August,  1913.  There  is  a  balance  to  be  earn*  i 
forward  of  £12,110,  as  compared  with  £8,965.  Including  the 
amount  transferred  from  the  profits  of  this  year,  the  total 
amount  standing  to  the  credit  of  the  reserve  account  is  nop 
£42,851,  and  the  redemption  funds  in  respect  of  plant  sup 
plied  on  hire-purchase  terms  amount  to  £5,(379.  The  compan; 
acquired  during  the  latter  part  of  the  past  year  two  ne^. 
generating  stations  at  Horden  and  Shotton,  in  the  County  a 
Durham,  where  exhaust  steam  from  the  works  of  the  Hordes. 
Collieries  Limited  is  utilised.  Each  of  these  stations  has  a 
capacity  of  1,350  h.p.  and  satisfactory  agreements  have  been 
made  for  their  operation  and  maintenance.  The  shares  which 
the  company  holds  in  the  Bankfoot  Power  Co.,  Ltd.,  are  now^ 
fully  paid  and  have  yielded  a  satisfactory  return.  The  com- 
pany has  taken  up  £45,100  second  debentures  of  Cleveland 
and  Durham  Electric  Power,  Ltd.,  which  have  been  issued 
recently  under  the  re-arrangement  of  that  company's  deben- 
ture stocks.  These  debentures  carry  interest  at  the  rate  of 
6  per  ei  in.,  and  are  re-payable,  by  means  of  a  sinking  fund  in 
25  to  30  years.  The  whole  of  the  company's  generating 
stations  and  plant  have  been  maintained  in  thoroughly  effi- 
cient repair  during  the  year.  Certain  proposals  under  which 
the  company  will  erect  further  generating  stations  for  the 
utilisation  of  waste  heat  or  gas  are  still  under  consideration, 
and  it  is  hoped  that  the  negotiations  will  be  concluded  during 
the  course  of  the  present  year. 
The  meeting  is  to  be  held  to-day  at  Newcastle-on-Tyne. 


City  and  South  Loudon  Railway  Co. 

Tue  annual  meeting  was  held  on  February  18th  at  the  West- 
minster Palace  Hotel,  the  Right  Hon.  0.  B.  Stuart  Wortley. 
K.C.,  M.P.,  presiding. 

In  proposing  the  adoption  of  the  report  (see  Elec  Kf.x  . 
p  280),  the  Chairman  said  there  had  been  a  heavy  drop  in 
receipts,  coupled  with  a  serious  rise  in  expenses.  These  were 
showings  which  all  would  hope  were  due  to  temporary  causes, 
aud  would  disappear  with  the  removal  of  those  causes,  lucre 
had  been  an  enormous  development  in  surface  competition 
Both  in  quantity  and  quality  the  rival  means  of  transport 
had  been  improved  in  ways  which  their  present  resources  did 
not  enable  them  to  adopt.  Those  adverse  influences  were  al- 
ready m  operation  a  year  ago.  Their  view  of  their  importance 
and  their  menacing  nature  prompted  the  advice  which  tney 
save  to  the  ordinary  shareholders  to  exchange  Heir  shares 
for  London  Electric,  and  to  their  preference  stockholders  to 
join  with  their  new  partner  (the  Underground  Electric  Hall- 
ways Co.  of  London.  Ltd.)  in  seeking  power  to  modernise  and 
re-equip  the  whole  installation  of  the  City  and  South  London 
Railway  The  only  matter  in  which  their  foresight  fell  - 
of  reality  was  that  they  under-estimated  the  rapidity  ofttw 
development  of  the  new  forces  arrayed  against  them.  luey 
claimed,  however,  that  that  unexpectedly  more  rapid  develop- 
ment of  tha/j  competition,  to  the  extent  by  which  it  exceeded 
their  forecast,  only  added  to  the  justification  oi  the  policy 
that  they  advised.  That  policy  was  that  they  should,  apply 
to  Parliament   for   powers   to   effect   a    physical   junction   at 
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Cauiden  Town  v.ah  the  Hampstead  Tube  of  the  London  Elec- 
trie  Railway  from  Huston,  and  to  make  such  enlargements  of 
their  own  tunnels  and  renovations  or  replacements  of  the  rol- 
ling stock  as  would  be  suitable  fox  an  up-to-date  modernised 
tube  railway  service  right  through  from  Clapham  Common, 
through  tli«-  Bank,  King's  Cross,  and  Euston,  to  Sampatead, 
and  eventually  to  Edgware.  They  made  in  due  course  thou 
application  to  Parliament  and  obtained  these  powers.  Their 
bill  received  the  Royal  Assent  in  August  last,  and  it  was  under 
the  special  powers  therein  conferred  thai  they  were  prop 
to  charge  to  capital  th<    shi  -  interest  of  their  1903 

preference  stock  for  the  latter  half  of  the  year  under  review 
The  engineers  were  actively  at  work  on  the  preparation  of 
the  working  plans  for  the  reconstruction  of  the  tunnels,  and, 

with  the  improving  conditions  of  the  uey  market  it  was 

hoped  thai  m  the  near  future  arrangements  could  1"-  consum- 
mated for  financing  the  contemplated  alterations  and  im- 
provements, lie  might  say  that  they  had  not  left  untried 
such  means  as  their  existing  resources  permitted  of  bringing 
hark  or  retaining  the  traffic  that  was  leaving  them.  They 
had  run  more  train  miles  by  '2.7 L  per  cent.,  and  more  ear  miles 
by  the  lesser  percentage  of  6.36  per  cent.  These  iigures 
showed  that  thev  had  sought  to  make'  their  service  more  at- 
tracts, bj  running  more  frequent  trains.  But  they  showed 
also  that  this  had  not  been  extravagantly  done,  because  the 
increase  in  car  mileage  measured  against  the  increase  in  train 
mileage,   suggested   care   taken   in  seeing   to  it   that  where  pos- 

jome  of  the  added  trains  should  draw  no  more  cars  than 
ili'  public  wanted.  Another  evid<  nee  of  the  same  economy  was 
the  fact  that  their  total  costs  per  train  mile  were  less  than 
912,  being  I4.396d.  against  14.632d.  Unfortunately  this 
improved  service  did  not  got  from  the  public  the  full 
response  desired,  for  the  number  of  passengers  was  down  by 
7.36  per  cent.,  and  the  total  passenger  receipts  were  down  by 
9.25  per  cent.    Likewise  the  passenger  receipts  per  train  mile 

down  by  4.54  per  cent.,,  and  the  total  receipts  per  pas- 
senger  were  down  by  0.32  per  cent.,  while  the  cost  per  pas- 

r  was  up  1>\  0.129d.  (about  one-eighth  of  a  penny).  This 
i  xplained  the  beavj  decrease  in  nest  receipts;  buton  the  receipts 
side  he  might  add  that  the  financial  result  of  the  decrease  in 
the  number  of  passengers  were  made  worse  by  the  fact  that  in 
i  lowering  of  fares  on  the  L.C.C.  tramways  in 
then-  district,  they  considered  it  advisable  to  make  certain 
reductions  in  tie  ir  own  fares.  These  took  effect  on  November 
1st  last.  The  increase  in  expenses  was  contributed  to  by 
improved  conditions  of  service  granted  to  certain  of  the  staff, 
and  to  the  higher  price  paid  for  coal,  during  the  year  under 
review;  their  increased  train  mileage  also  caused  them  to  con- 

S  larger  tonnage  than  in  1912.    In  conclusion  he  reminded 

that  they  were  now  in  a  period  of  transition,  and  tran- 
sitions and  changes  generally  brought  about  discomfort  and 
anxiety.  They  must  hope  that  in  their  ca.se  they  were  now  in 
the  most  uncomfortable  and  anxious  stage  of  their  change, 
and  that  boton  very  long  the  changes  in  their  condition  would 
be  for  the  better. 

Mr.  ('.  T.  -TixKiN  seconded  the  motion,  and  the  report  was 
ad< 'pt>  'i 

Newcastle  and  District  Electric  Lighting  Co.,  Ltd. 

The  directors'  report  for  the  year  ending  31st  December,  1913, 
-hows  that  the  units  sold  were  16,863,440  as  against  14,789,149 
Bold  m  L912,  an  increase  of  14  per  cent.  The  gross  profit 
was  £30,824,  plus  £8,695'  brought  forward,  making  £39,519, 
less  i  li  per  cent,  first  mortgage  debenture  stock, 

6  per  cent,  second  mortgage  debentures,  temporary  loans.  &c, 

29,    and    deducting    interim    dividend    paid    16th    August 

1913,    64,201,  having  an  available  balance  of  £19,489.     It  is 

proposed  to  pay  a   dividend   at  the  rate  of  5   per  cent,  per 

annum  (less  income  tax)  for  the  December  half-year  (making 

with  the  interim  dividend  i  per  cent,  for  the  year)  absorbing 

67,002,  to  transfer  to  second  mortgage  debenture  redemption 

fund    £2,001,    to   write  off  second   debenture   issue   expenses 

6400;    and    to    carry    forward    to    1914    £10,076.       The    dnvc- 

bavi    redeemed  during  the  year  a  further  £2,200  of  the 

''        6    per    cent,    second    mortgage    debentures.       As    in 

previous  years  the  whole  of  the  property  owned  by  the  com- 

including     plant,    machinery,     mains,     etc.,     has    been 

maintained  in  a  high  state  of  efficiency  out  of  revenue.     At 

g  to-day,  Friday,  the  shareholders  will  be  asked  to 

of  borrowing  powers  by  £50,000  beyond 

the  limit   fixed   by  the  artick  s. 


Para  Electric  Railways  and  Lighting  Co ,  Ltd. 

The  directors  report  that  the  revenue  for  the  year  ended  30th 
November,  1913,  after  providing  for  all  expenses  in  London 
and  Para,  is  6128,857,  plus  £9,870  brought  forward,  and  dif- 

nige,  ink-rest  and  transfer  fees,  etc.  £2,178, 
making  a  total  of  £']  10,906.  Deducting  then  from  interest  and 
•.inking    fund   on   debenture  500,    and    interim    divi- 

dends paid  for  the  half-year  to  31si  Ma\.  l '. * i . ; :  On  preference 
shares,  3  pei   cent,  for  half-year,  £9,600,  on  ordinary  shar< 

half-year,  £19,500,  there  remains  a  balance  of 

£73,306.     Out  of  this  it  is  proposed  to  place  to  depreciation 

;iT1,i    renewals   reserve   £15,000,   and  to  contingencies  reserve 

£10,000,   to  pay   a   final   dividend  of  3  per  cent.,   less  income 

i    cent,    cumulative   preference   .-'hares   for   th. 


half-year  to  30th  November,  L913  (making  six  percent,  for 
the  year)  89J600,  and  a  final  dividend  of  5  per  cent,  less 
income  ta?  on  the  ordinary  shares  for  the  half-year  to  30th 
November,  L918  (making  10  per  cent,  for  the  year)  619,500, 
leaving  a  balance  to  bo  earned  forward  of  £19,206. 
A  new  l.oilei  has  be.  n  installed  in  the  power  house 
and  11.5  kilometres  of  new  underground  cables  have  been 
laid,  replacing  an  old  boiler  and  old  underground  cables  of 
the  value  of  66,204,  which  amount  has  been  charged  against 
the  renewals  reserve  and  credited  to  construction  capital  ac- 
count. The  capital  expenditure  of  £8,722  represents  the  ad- 
dition of  eight  new  cars  and  other  minor  additions  to  equip- 
ment. The  physical  condition  of  the  plant,  and  operating  con- 
ditions generally,  have  further  improved.    The  directors  report 

the  deiith  on31sl  October,  1913.  of  their  chairman,  Sir  Williams 
Evans-Gordon       Mr.    f'ollett   Holt   was  elected   a   director  on 
7th  January,   1914,  and  subsequently  elected  chairman. 
Hie  annual   meeting   is  being  held  to-day. 


LivernojliOveiliead  Railway  Co. 

THE  annual  meeting  was  held  on  February  17th,  at  Liverpool, 
Mr.  11.  C.  Woodward  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Elec.  Rev.,  p.  283)  said  that  it  showed  the  best  results  ob- 
tained since  the  year  1900,  when  the  severe  electric  tramway 
competition  was  started.  They  had  carried  during  the  past 
year  on  railway  and  tramway  a  million  passengers  more  than 
in  the  previous  year,  and  the  greatest  number  since  the  rail- 
way was  opened  for  traffic,  now  just  twenty-one  years  ago. 
This  increase  was  general  in  all  classes,  and  had  yielded  an 
increased  revenue  of  £6,840,  at  an  extra  expenditure  of  £1,694. 
They  had  placed  £4,000  to  renewal  fund,  which  now  stood 
at  £49,842,  they  had  added  £'400  to  contingent  fund,  and  the 
usual  premium  to  the  insurance  fund,  which  stood  respectively 
at  £2,100  and  £1,040.  A  further  £340  had  been  applied  to 
extinguishing  the  cost  of  the  new  debenture  issue,  With  refer- 
ence to  the  amount  placed  to  the  credit  of  the  renewal  fund, 
he  stated  that  for  a  few  years  after  the  opening  of  their  tram- 
ways between  Seaforth  and  Crosby  they  allocated  £4,000  a  year 
(o  that  fund,  but  owing  to  increased  competition  and  falling 
receipts  this  was  reduced  to  £3,000  after  1905.  They  had  now 
been  able  to  reinstate  this  figure,  deeming  it  wise  in  good 
years  to  strengthen  their  financial  position,  so  as  to  provid  ■ 
for  any  necessary  expenditure  due  to  an  expanding  business. 
The  expenditure  for  the  year  on  the  railway  amounted  to 
£44,501,  and  on  the  tramways  to  £10,975,  making  a  total 
of  £55,470,  an  increase  of  £1,694,  accounted  for  principally 
by  increase  in  wages,  extra  cost  of  coal,  and  National  Insur- 
ance premiums.  The  maintenance  of  the  structure  and  the 
rolling  stock  and  electric  equipment  had  received  careful 
attention,  and  the  whole  were  in  excellent  condition,  being 
periodically  overhauled.  Their  traffic  was  keeping  up  well. 
The  opening  of  the  Gladstone  dock  had  resulted  in  the 
transfer  to  it  of  several  of  the  Cunard  liners  from  tin' 
Huskisson  and  Canada  docks,  and  this  was  no  doubt  bring- 
ing them  increased  revenue.  Their  recent  issue  of  debenture 
stock  amounted  to  £105,580.  This  was  £40,920  less  than  they 
had  previously  to  pay  interest  upon,  and  was  £60,920  short 
of  the  total  amount  that  they  proposed  to  issue  in  replacement 
of  the  terminable  debentures,  which  expired  on  January  1st, 
1913.  Although  their  accounts  showed  a  considerable  saving 
of  interest  due  to  this  circumstance,  yet  with  the  view  of 
correctly  adjusting  their  capital  account,  the  directors  would 
be  pleased  to  allot  the  whole  or  any  portion  of  this  unplaced 
balance,  and  if  there,  were  at  the  meeting  any  capitalists 
suffering  from  the  present  three  per  cent,  bank  rate,  and  the 
consequent  reduction  of  interest  on  their  bank  deposits,  they 
would  be  well  advised  to  consider  whether  a  home  railway 
debenture  of  this  quality,  paying  four  per  cent.,  and  with 
its  interest  guaranteed  by  the  Mersey  Dock  Board,  would  be 
much  longer  procurable  at  par.  After  referring  to  the  retire- 
ment from  the  board  of  Sir  Win.  Forwood,  who  had  given 
long  and  valued  services  as  chairman  of  fhe  company,  and  to 
the  election  of  Mr.  Joseph  CJ.  Hodgson  as  a  director,  the  chair- 
man gave  hearty  acknowledgment  of  the  capacity,  industry, 
and  energy  displayed  by  the  engineer  and  general  manager, 
Mr.  E.  .1.  Neachell.  The  entire  stall'  of  tin  railway  had  gone 
through  an  extremely  busy  year  with  great  credit,  and  they 
had  happily  been  entirely  free  from  serious  accidents.  Before 
concluding  he  referred  to  a  subject  that  had  been  freely 
discussed    lately,     the    question    of    cross-river    traffic    between 

Liverpool  and  Birkenhead,  and  whether  this  should  be  further 

catered  for  in  the  shape  of  a  tunnel  or  a-  bridge  across  the 
Mersey,  'I  hat  did  not  at  the  moment  directly  affect  their 
interests,  but  it  might  do  so  ultimately,  both  as  to  traffic  and 
local  taxation,  if  the  Corporation  of  Liverpool  should  decide  on 
adopting  either  of  the  schemes  spoken  of.  If  they  looked  at 
the  question  from  a  financial  point  of  view,  they  should  re- 
member that  no  competent  person  had  expressed  the  opinion 
that  either  tunnel  or  bridge  was  likely  to  pay  reasonable 
interest  on  the  capital  sunk  in  the  enterprise.  The  Mersey 
Tunnel    Railway    already    existing,   carried    in    1913   about    fhe 

lame  numbei  of  passengers  as  the  Overhead  Railway,  but  its 

total   capitalisation  was  over  3}  millions,  as  against  rather  less 
than   one    million    in    their  own    case,    and    the    results   to  the 
Original   shareholders  did    not   tend  to  encourage  the   construc- 
tion of  a  second  tunnel. 
The  report  was  adopted. 
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Metropolitan  District  Hallway  Co. 

'I  in.  annual    i itinj    wa  i   held   at   the    Wi  itmin  tei    Pa 

Hotel  on  Thursdaj    of  last  week,   the   Rt.    Honourable   bora 

i  [aiuilton    I  ■  I LS  [.,  in  the  chair. 

The  <  Ihairman,  in  <  ing  the  adoption  oi  the  repoi  t(eei 

Blbi  lRICAL  1:1  \  n  u .   p.  323),     aid  thai   ovi  ing   to   th<    i  h  m  [i 
in  the  form  of  the  accounts  Hi  had  aot  been  possible  I 

detailed    i parisons    between    the    aooountB  and    stati  ticaJ 

i<tiii  ii:'.  of  the   preseni   and   pn  ceding   years.      vVhilsl    there 

fore  it  bad  not  been  practicable  to  In    detailed 

in  the  accounts  themselves,  they  had  been  abl<  to  adju 
the  L913  figures  on  the  baai  ol  the  L912  figures.  Those  com- 
parisons showed  thai  the  gross  receipts  on  revenue  accounl 
amounted  to  6709,658,  being  an  increase  of  £18,648  or  2.7  w  i 
cent,  over  the  receipl  i  for  the  ecu  re  ponding  y<  ai  The 
passenger  receipt:  amounted  to  8670,636/  an  increase  ol 
417,966  or  2.76  per  cent.,  whilst  the  average  receipl  per  pa 
senger  was  L.82d.,  which  was  exactly«the  same  a  foi  th< 
i  irresponding  period.  The  working  expenses  increased  l>> 
£14,666  over  the  corresponding  period,  or  5'.06  per  cent.  Thi 
increase  was  principally  due  to  the  increased  cost  of  coal; 
ii;niiel\  £5,442;  increases  in  the  wages  of  the  staff,  du 
new  and  improved  conditions  of  sen  ice,  approximators  L'7,000; 
National  Insurance  81,040;  whilst  rates  went  up  £488.  The 
car  mileage  on  the  District  Railway  proper  increased  by  -11,77:! 
or  0.27  percent.,  whilst  the  passenger  receipts  per  service  car 
mile  was  I0.039d.  or  an  increase  of  2.66  per  cent,  over  the 
corresponding  period.  The  percentage  of  operating  expenses 
to  gross  receipts  was  42.95  per  tent,  compared  with  41.98  per 
cent,  for  the  corresponding  period.  Referring  to  the  accounts, 
the  Chairman  said  that  comparing  L913  with  1912,  they  were 

able   t<>   pay   J   per  cent,    more  on   the  second   preference  stock, 

and  cany  forward  an  enhanced  balance  of  £4,130.  A  con- 
siderable improvement  had  been  effected  during  the  year  in 
the  work  connected  with  the  flying  junctions  at  Earl's  Court. 
These  improvements  enabled  them  to  handle  expeditiously 
and  without  stoppage  the  increased  volume  of  traffic.  The 
work  at  Charing  Cross  Station  would  be  very  shortly  com- 
pleted, when  a  really  effective  means  of  interchange  would  be 
•  atablishe.d  between  the  railway  and  the  Bakerloo  and  Samp- 
stead  lines,  and  he  thought  the  station  must  become  a  large, 
exchange  centre  for  passenger  traffic  between  the  above- 
mentioned  railways.  Looking  back  at  the  somewhat  abnormal 
circumstances  of  the  past  year,  he  did  not  think  they  need 
be  dissatisfied  with  the  results  obtained.  The  price  of  coal 
was  exceptionally  high,  and  the  weather  during  the  last  six 
months  abnormally  warm  and  fine  and  consequently  prejudicial 
to  underground  travel.  They  also  had  to  meet  for  the  first 
time  the  full  cost  of  the  Insurance  Act,  and  the  conditions 
of  service  of  certain  classes  of  their  employees  had  been  im- 
proved. Such  increases  of  expenditure  from  time  to  time 
were  unavoidable,  and  where  the  revenue  against  which  they 
were  charged  was,  from  the  nature  of  the  enterprise,  con- 
stant rather  than  elastic,  they  temporarily  curtailed  the  record 
of  increased  profit.  The  fact  that  the  District  Railway  carried 
no  freight  and  was  only  a  passenger  railway  of  limited  dimen- 
sions made  the  development  of  its  revenue  much  slower  than 
was  the  case  with  companies  carrying  both  freight  and  pas- 
sengers for  long  distances;  but  whilst  the  growth  of  the 
revenue  was  slower,  it  was  less  liable  to  fluctuations.  The 
past  year's  experiences  confirmed  previous  hopes  that,  though 
slow,  the  progress  was  unbroken  and  should  so  continue  to  be. 
Mr.  W.  H.  Brown  seconded  the  motion  and  the  report 
was  adopted. 


London  Electric  Railway  Co. 

Thb  Right  Hon.  Lord  Fairer  (chairman)  presided  on  Febru- 
ary 19th  at  the  Westminster  Palace  Hotel  over  the  ordinary 
general  meeting  of  the  above  company. 

In  moving  the  adoption  of  the  report  (see  Elec.  Rev.,  p. 
321)  the  Chairman  referred  to  the  change  in  the  form  of  the 
accounts  and  statistical  returns  owing  to  the  new  rules  pre- 
sented by  railway  companies,  and  also  mentioned  the  capital 
powers  given  under  the  Companies'  Act  of  1913.  During  the 
year  £36,923  of  debenture  stock  was  issued  and  sold,  the  pro- 
ceeds of  which  were  used  towards  the  payment  of  the  costs 
of  extensions  to  the  railways.  Temporary  loans  were  obtained 
from  their  bankers  of  £200,000  on  the  security  of  £260,000 
of  debenture  stock,  but  in  January,  1914,  £404,971  of  deben- 
ture stock  was  sold,  and  out  of  the  proceeds  the  temporary 
loans  had  been  repaid,  and  the  balance  placed  the  company  in 
a  satisfactory  financial  position.  The  capital  expenditure  for 
the  year  was  £638,074.  Of  this  amount  on  lines  open  for 
traffic  £71,368  was  expended  in  connection  with  the  Padding- 
ton  extension,  which  was  opened  for  traffic  on  1st  December; 
the  results  from  operation  had  so  far  been  encouraging, 
and  showed  that  the  linking  up  of  the  great  termini  of  Lon- 
don was  useful  alike  to  their  undertaking  and  to  the  public. 
£34,622  had  been  expended  on  the  improvements  at  Oxford 
Circus  station,  where  escalators  were  being  installed  and 
provisions  made  for  a  concourse  booking  hall  at  the  basement 
level,  thus  freeing  the  ground  floor  area  which  was  being  let 
on  very  advantageous  terms.  £806  had  thus  far  been  ex- 
pended on  escalators  which  were  being  installed  in  conjunc- 
tion with  the  Metropolitan  Railway  Co.  at  Baker  Street 
station.      On  lines   belonging   to  the   company   not  yet   open 


for  traffic  then    i, oi  pi  aded  ai  '  bai in 

and  it  was  hoped  thai  tbi  ■  ild  be  ftni  bed  early  in 

March,   n  ben  the  compli  <■    transformation 

;n    licit     ipol     bould    begin   to    tn      i   illy   h<  lp   tfa 
i  in  ther  land    had  be  n  ai  (paired  foi   thi 

the   Richmond  ■  pi  nd<  d,   and  on 

the  Qui  en'     Pari 
pi  nded  on  electrii    po 

provemenl     and    additions.      Winn   all  impi  Inch 

were  now-  being  carried  oul  had   been  con  tructed  and 
plet'  .mi linked  up   ■  ith  othi  v  i  xi  ting  rail- 

in  a  eompi.  ben  i  ■  mid  enabli   ■ 

to  take  ad\ antage  of   the   a m . anient    mean 
from   one   railway    to  anothei   and   from  all   parts  oi    Lot 
with  rapidity  and  the  least  possible  inconvenience.    Thi 
unit.'  oi   i  m  oditura  on  Capital  a  8219. 100 

The    estimated    ec  I    ol      orks    not    yel    commenced    and   in 

abeyance      b      61,156,500    '.'.Inch    compri  ed   >i t  oi    the 

■    ten  lion   to   Richmond,  the  extension   from  '  loldi 
and  the  linking  up  of  the  Oity  and  South   Lend  □ 
Camd  o   l  ■-    I'      ith  the  l  Camp  b  ad  line.    'I  he  capital  p 
and   other  assets  available   to  meet    the..  ,  cpendil     • 
62^160,696.     The-   gross   receipts   had   amounted    to    61 
being  a  decrease  of    63,293  or  0.46  pel   cent,  compared 
the    receipts   for   th<    corresponding   year.      The  expenditun 
had  increased   by    614,858  or  4.67  per  cent.     Of  this  amount 
upwards  of  £4,000  represent 
and    improved    conditio  I 

Health  Insurance.  £9,000  was  represented  by  inert 
of  coal.  Rates  and  taxes  had  increased  by  aboUl  £600  Thi 
car  mileage  showed  an  increase  of  645,600  miles  or  3.47  per 
cut.,  while  the  passengej  receipl  per  car  mile  were  S.85d. 
compared  with  9.18d.  for  the  corresponding  year.  The  per- 
centage of  operating  charges  to  gross  receipts  were  13.61 
compared  with  41.64  for  the  corresponding  period.  During  th< 
year  nearly  96,QflQ,OQ0  passengers  (excluding  journeys  bj 
season  ticket  holders  estimated  at  4,500,000)  had  been  carried 
at  an  average,  fare  of  l-.70d.  per  passenger.  He  could  not 
end  his  remarks  without  paying  a  tribute  to  the  man  a 
director,  Mr.  Stanley,  and  all  the  officers  and  staff  foi 
manner  in  which  the  work  had  been  and  was  being  carried 
out.  Some  of  their  pictorial  advertisements  to-day 
almost  a  new  National  Gallery  in  themselves.  Railway 
Directors  came,  in  for  a  good  deal  of  criticism  at  the  present 
day.  They  obviously  could  not  attend  to  the  details  of  daily 
operation,  but  they  could  see  that  these  were  efficiently  per- 
formed. The  management  of  the  lines  were  always  desirous 
to  please  the  public  and  ready  to  welcome  sugg'estions  for 
improving  services  or  accommodation,  subject  of  course  to 
the  necessary  financial  exigencies.  The  price  for  transporta- 
tion in  London  was  exceedingly  moderate,  and  he  asked  those 
who  were  ratepayers  to  consider  the  enormous  saving  to  the 
London  ratepayer  that  had  been  made  by  private  enterprise 
working  underground  railways,  in  cheap  transport  for  the 
masses,  and  the  improvement  to  the.  health  of  the  community 
which  resulted  by  enabling  workers  to  obtain  a  larger  area 
for  their  residence.  They  hoped  and  believed  that  as  the 
traffic  needs  of  London  increased,  so  their  railways  would 
prosper  and  enable  them  to  continue  the  same  policy  with 
the  full  financial  success  that  such  an  enterprise  certainly 
deserved. 

Sir  Algernon  West  seconded  the  motion  and  it  was 
adopted. 

Subsequently  a  special  meeting  was  held,  and  resolutions 
approving  of  the  Bill  deposited  by  the  company  in  Parlia- 
ment, were  carried. 


Paisley  District  Tramways  Co,  Ltd. 

The  annual  meeting  was  held  at  83,  Cannon  Street,  E.C.,  on 
February  19th,  Mr.  Owen  Hugh  Smith  presiding. 

The  Chairman  said  that  the  directors  had  only  to  report 
that  the  traffic  had  increased  very  satisfactorily  and  that  all 
the  additions  to  the  profit  had  gone  to  the  maintenance  of 
the  tramways  system  and  roadway.  That  was  a  trouble  that, 
they  would  always  have  to  face.  The  result  of  the  year's 
working  was  that  the  revenue  amounted  to  £62,876,  and  the 
expenses  to  £41,475',  leaving  a  balance  of  £21,400.  The 
Chairman,  having  referred  to  the  manner  of  dealing  with 
this  (see  Electrical  Review,  p.  281).  said  that  the.  traffic 
receipts  showed  an  increase  of  £4,1-29,  and  the  expenses  an 
increase  of  £5,807  as  compared  with  the  receipts  and  expenses 
for  1912.  The  increase  in  expenses,  although  partly  due  to 
running  an  additional  service  of  cars  and  the  increase  in  the 
local  rates,  was  mainly  owing  to  increased  cost  for  the  main- 
tenance of  the  track  and  roadway.  This  was  largely  du 
damage  caused  by  the  increase  in  the  heavy  traffic  of  motor 
lorries  and  other  heavy  traffic.     The  matter  v  .  the 

very  serious  attention  of  the  directors,  but  they  regretted  to 
say  that  during  the  current  year  they  did  not  anticipate  any 
relief  in  this  respect.  A  dividend  on  the  ordinary  shares  was 
paid  for  the  first  six  months  of  the  year  at  the  rate  of  2  per 
cent.,  but  owing  to  this  heavy  expenditure  they  thought  it 
advisable  not  to  pay  any  further  amount  this  year  but  to 
increase  the  carry  forward. 

Mr.  John  Young  seconded  the  motion. 

In  the  course  of  a  conversational  discussion  which  ensued, 
and  which  was  joined  in  by  Mr.  Young,  Mr.  W.  M.  Murphy, 
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and  the  Chairman,  it  was  stated  that  the  company  paid 
everything  out  monthly  and  provision  was  made  in  the 
sinking  fund  for  any  repairs  and  maintenance.  It 
was  pointed  out  that  the  company  had  not  yet  got  through 
half  its  life,  and  the  directors  were  trying  to  make 
^.,KI(|  out  of  revenue^  the  items  of  depreciation  <>f  stock, 
repa  ["he   onlj    increase    practically    in  the   cost   01 

working  expenses  had  been  in  regard  to  the  rates  and  taxes, 
but  there  had  been  an  increase  in  the  cost  of  repairs.  On  the 
question  of  the  renewal  of  the  hues,  the  opinion  was  expressed 

that  when  that  had  to  he  done  the  cost  would  be  about  £5.000 
a  mil..  It  was  urged  that  it  was  a  great  pity  that  people 
who  helped  to  wear  out  the  lines  could  not  bo  made  to  help 
them  in  renewing  them,  ami  it  was  suggested  that  if  this 
was  carried  out  it  would  be  the  local  authorities  who 
would  have  to  do  it.  Thej  had  as  heavy  motor  traffic  over 
their  lines  as  was  to  be  found  in  any  pari  of  England,  and 
the  Chairman  expressed  the  opinion  that  it  would  be  impos- 
sible to  fmd  any  part  of  England  when-  people  suffered  more 
in  this  respect."  as  very  heav\  boilers  ami  other  heavy  traffic 
passed  <.\er  the  tramways  and  on  the  tramway  track.  In 
making  a  new  track  it  would  undoubtedly  be  necessary  to 
have  at  least  eight  inches  of  concrete,  although  he  believed 
that  it  was  considered  that  six  inches  was  generally  enough 
for  ordinary  traffic. 
Tin1  motion  was  adopted. 


Central  Loudon  Railway  Co. 

Lord  Gborgi    Hamilton  took  the  chair  on  February  filth  at 

the  annual  meeting  held  at   the   Westminster  Palace  Hotel. 

Tin.  Chairman,  in  moving  the  adoption  of  the  report  (see 
BIi  \L  REVIEW,  p.  322),  said  that  owing  to  the  new  form 
counts  they  had   not  attempted  the  customary  compari- 
between  the   working  of  the  current  and   the  preceding 
years.     The   Liverpool  Street   extension   was  opened  and  in 
working  order  in  July,  L912.     In  making  the  comparisons  he 
proposed   to  do,  it  must  be  borne  m  mind  that  the  year  1913 
had  the   benefit,   so  far  as  the  passenger  receipts  were  con- 
cerned, ol  the  working  of  the  extension  for  the  whole  year  as 
against,  five  months  onlj   of  1912.     Working  expenses,  on  the   • 

hand,  were  relatively  increased  in  1913  as  against  the. 
preceding  year.  The  receipts  from  passengers  had  given 
them  an  increase  of  £3,260  over  the  preceding  year,  parcels 
£195,  and  miscellaneous  receipts  .£"2,368.  On  the  other  hand, 
they  had  received  63,112  less  from  general  interest.  As  a 
result  they  got  a  ni  t  increase  for  the  year  of  £2,771.  The 
working  expenses  amounted  to  £117,789,  and  the  net  receipts 
were  £107,050.  To  this  had  to  be  added  £36,502  for  mis- 
cellaneous  receipts,  and.  including  the  total  brought  forward 
from  1912,  viz.,  £27/218,  they  got  a  total  of  £170,770.  After 
making  the  provisions  and  payments  mentioned  in  the  report 
there  would  be  left  a  balance  of  £20,878  as  against  £27,218 
carried  forward  from  the  preceding  year.  During  the  year 
they  had  consumed  28,918  tons  of  coal,  as  compared  with 
I  tons,  an  increase  of  2,534  tons.  The  cost  was  £18,426 
against  £16,714,  an  increase  of  £1,712.  The  number  of 
earned  was  37J505,424  as  compared  with  35,939,202, 
an  increase  of  4.36  per  cent.  The  working  expenses  were 
per  cent  of  traffic  receipts  as  against  .57.99  per  cent., 
an  incri  ase  of  .57  per  cent.  The  capital  account  gave  the 
amount  of  the  nominal  capital  authorised  and  created,  show- 
ing a  balance  of  unissued  capital  of  £750,000  and  £250,000 
borrowing  powers.  '1  he  share  capital  and  stock  created  was 
the  same  as  last  year,  but  there  had  been  a  further  conversion 
of  ordinary  into  preferred  and  deferred1  Stock.  '111.  amount 
expended  during  the  year  1913  on  capital  account  had  been 
£67,749,  the  mam  hen,  being  the  Liverpool  Street  extension 
£38,230.  The  Haling  extension  cost  £9,031.  The  estimate  of 
further  expenditure  on  capital  account,  excluding  the  Gunners- 
bury  extension  of  £802,000,  which  was  still  under  considera- 
tion amounted  to  £189,640.  of  this,  £91/000  was  the 
estimated  cost  of  the  Baling  extension,  for  winch  a  tender 
had  been  accepted  ami  £69,000  for  additional  rolling  stock. 
The  working  of  the  railway  during  the  year  had  not  been 
associated  with  any  incidents  of  exceptional  importance.  The 
weather  during  the  latter  pari  i  I  the  year  was  exceptionally 
fine  and  therefore  not  conducive  to  underground  travel,  and 
Qvestigation  of  the  receipts  of  the  various  stations  on  the 
line  presented  the  same  phenomena  as  were  associated  with 
the  working  of  the  other  tube  railways.  'I  he  traffic  between 
intermediate  stations  did  not  increase  rapidly,  but  for  lone 
'  when  then-  wiie  good  exchanges,  the  railways 
held  their  own.  It  was  el  ails  therefore,  the  policy  of  all 
prises    of   this   nature    to    have    terminal    station.    Incited 

and  constant  dailj    inward 

and    outward   flow    of   passengers.      lie    had    DO   doubt    that    the 

:  this  lirn  would  be  considerably  augmented  when 
the  continuation  to  Ealing  was  completed  and  in  working 
order.  The  service  on  the  line  had  been  punctual  and  was 
popular,  and  although  he  could  not  hold  out  hopes  looking  to 
the  limitations  imposed  upon  their  traffic  by  competition  thai 
there  would  be  a  great  i  span  ion  <  t  profits,  he  saw  no  o 

•ley  should   not  continue  during  tin    m  xt  few   years  to 
lily  improve  their  position. 
'lie    llov.    \.  If.   Mills  seconded  tin   motion. 


Answering  a  question  by  Mr.  Tate  the  Chairman  said  the 
letting  of  the  contracts  lor  the  Ealing  extension  had  been 
practically  completed,  and  it  was  hoped  that  their  trains 
would  be  running  to  Ealing  within  about  a  year. 

Tin  report  was  adopted,  and  subsequently  the  meeting 
passed  a  resolution  approving  of  (1)  the  Bill  to  empower  the 
Central  London  Railway  Co.  to  enlarge  a  portion  of  their 
railway,  tunnels,  etc.,  and  (2)  a  Bill  to  empower  the  Ijondon 
Electric  Railway  Co.  to  construct  new  subways,  etc. 


ISristol  Tramway  and  Carriage  Co.,  Ltd. 

Sill  George  White  presided  at  the  yearly  meeting  of  the 
Bristol  Tramways  and  Carriage  Co.,  held  on  February  18th, 
at  Bristol.  He  expressed  satisfaction  that  the  report  and  ac- 
counts bore  evidence  of  substantial  progress.  The  gross  revenue 
for  1918  amounted  to  £423,816,  made  up  of  £213,700  from 
tramways,  £174,700  from  carriages,  and  £5,400  miscellaneous. 
With  the  gnat  extension  of  business  it  was  natural  that  some 
items  should  show  an  increase,  such  as  wages  of  staff,  £10,573; 
coal,  petrol,  and  traffic  stores,  £14,500;  and  in  general  expenses 
L'ii. 7::i).  This  last  sum  was  chiefly  made  up  of  three  items — 
£2,121,  compensation;  £1,147,  employes  superannuation  fund, 
provident  society,  and  medical  aid;  and  £2,123,  rates  and 
laxes.  Kates  and  taxes  now  amounted  to  no  less  than  £13,147. 
They  paid  the  Bristol  Corporation  alone  nearly  £10,000  a  year, 
and  if  some  of  the  enterprising  councillors  would  take  the 
trouble  to  compare  this  with  the  absolutely  absurd  and  in- 
adequate  rating  of  their  docks  and  electric  light  undertaking 
and  impart  their  knowledge  to  the  ratepayers,  it  would  be 
more  generally  understood  that  the  company's  rates  were  a  real 
levy  in  aid  of  the  city  purse,  and  not  a  mere  pretence,  as  in 
the  case  of  municipally  owned  concerns.  Again,  by  under- 
taking their  part  of  the  maintenance  of  the  streets  the  com- 
pany saved  the  ratepayers  £20,000  or  £25,000  a  year.  Sir 
George  asked  them  to  assume  that  the  Corporation  had 
owned  the  tramways  w'hen  the  motor  business  began  to 
develop,  and  asked  did  they  imagine  the  Corporation  would 
have  permitted  it  to  do  so?  The  company,  on  the  other  hand, 
had  started  a  great  industry  that  meant  huge  expenditure  and 
employment  for  1,500  men,  in  addition  to  the  1,500  on  the 
tramways.  Sir  George  then  alluded  to  some  of  the  figures 
given  in  the  report  published  in  the  Electrical  Review  for 
February  13th,  and  spoke  with  pleasure  of  the  fact  that 
they  were  paying  5  per  cent,  as  the  final  half-year's  dividend, 
and  on  their  having  got  out  of  the  4  per  cent,  stage.  Without 
making  rash  promises,  he  thought  they  might  look  hopefully 
to  not  having  to  retrace_  their  steps  in  that  direction.  Reference 
was  then  made,  to  the  success  of  the  motor  omnibus  service, 
and  next  the  speaker  touched  on  the  Bristol  Corporation  Bill 
giving  the  municipality  power  to  work  the  tramways  they 
might  acquire.  This  Bill  was  premature  and  without  pre- 
cedent, and  in  a  few  weeks'  time  the  company  would  place 
their  case  against  it  before  the  House  of  Lords.  They  would 
go  into  the  committee  room  confide.nt  in  the  strength  and 
justice  of  the  company's  case.  The  report  was  adopted  and 
a  final  dividend  for  tin  half-year  at  the  rate  of  5  per  cent, 
per  annum  declared.  Sir  George  White,  in  a  subsequent 
speech,  said  the  whole  situation  was  very  complex  and  difficult, 
and  he  asked  the  shareholders  to  be  confident  that  the  best 
would  be  done  on  their  behalf. 


Underground  Eleotiic  Kaiwajs  Co.  of  London.  Ltd. 

Thh  directors  report  that  the  results  of  the  year  ended  Decem- 
ber 31st,  1913,  are  as  follows:  — 

The  net  revenue  from  investments  and  properties  (including 
general  interest),  after  deducting  general  exp<  nse.s  and  includ- 
ing balance  brought  forward,  amounted  to  £023,838;  the 
service  of  the  \\  per  cent.  Bonds  of  1933  required  £84,488, 
leaving  a  surplus  of  £539,350,  which  will  be,  applied  as  follows: 
Payment  under  the  guarantee  on  Central  Ixindon  Railway  Co. 
Assented  Stocks  for  the  year,  £26,830;  interest  at  the  rate  of 
li  per  cent,  per  annum  on  £1,273,000  6  per  Cent.  First  Cumu- 
lative Ineoim  Debenture  Stock  for  the  year,  £76,380;  interest 
at  the  rate  of  6  per  cent,  per  annum  plus  Income  Tax  on 
£6,136,050  6  per  Cent.  Income  Bonds  of  1918  for  the  rear, 
£390,970,  leaving  a  balance  to  carry   forward  of  £45,179. 

Under  the  terms  of  the  respective  Trust  Heeds,  the  Auditors 
liii-.i  certified  thai  the  profits  of  the  Company  are  sufficient  to 
pay,  foi'  the  year  ended  December  31st,  1913,  the  full  into 
at  the  rate  of  6  per  cent,  per  annum  on  the  6  per  Cent.  First 
Cumulative  Income  Debenture  stock,  and  full  interest  at  the 
rate  of  i;  per  cent  pei  annum  plus  income  tax.  on  the  6  per 
Cent.  Income  Bonds  of  L948.  The  interest  on  the  6  per  I 
Firs!  Cumulative  Income  Debenture  Stock  and  Coupon  No.  12 
oil'  the  6  per  Cent.  Income  Bonds  will  be  payable  on  and  after 
March  2nd.  L914. 

The   report    proceeds   to   refer   to   the   progress  of   the    various 

tated  railway  companies,  wh<   e  statements  have  already 
i  o,i  m  our  pages :  also  with  tin   L.G.O.  Co.,  the  Associated 
Equipment  Co  .  and  the  New  Central  Omnibus  Co. 

In    accordance    with    tin     arrangement    sit    forth    in    the    last 

rt.  the  excha  formerlj  held  by  this  com- 

pany in  the  London   United  Tramways.  Ltd.,  for  shares  in  the 
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London  and  Suburban  Traction  Co.,  Ltd.,  wm  duly  carried 

out,    'i  he  re  mil    of  the  lattei  c panj  foi  Li  i  ftr  il  year  may 

be  considered  a     lati  Eacton  p 

The  main  provisions  of  the  London  Electric  Railway  Co.  s 
Bill  are  :  — 

i  omtnii i    ">■  ■  i]     md  escalatoi  ■■       '•■"•  nl 

Rood  si  itlon,  (6)  .'i   thi    I  ompanj  '■   Plccadlll)   I  I I  itlon,    ind   (i  I 

■     1 1  ,i  ilcai    Sou  in    Si  ition  .     u  qui  I   '  in  I     foi     ■•  ••  i   '    '"" 

|     g  ,il,    thi     M pol Dl  Itril  i    R  ill*  bj    [ hi    I  Ity   and 

South   i  ondon   RalW  ij   p  inj .  and  thi    Central   I Ion   R  ill 

i„    ,,-i i i  iti  m  (Ion,    "i  ""I ii  >  . d    utei 

,,      |Hi       eti  ilatori,   offlcu   and    buildings;     powei    to   raise   additional   share 

Mid    loan   capital    and    to   applj    capital    to   pur| ol    Vet;    powei    to   liiua 

r»  ,ii, i  o  reaolutlon  .,1  n  general  meeting  ol  th i  inj  I    idi I 

a|  and  unissued  •  ipltal    luthorised  bj    tormei     kcl      with   preferential  dlvl 

,i,  hi    nol    ling     i    i I     i'" 'I    "'   Interest   out   of   capital   durin 

on  ,,  ",  tlon  ,    povi  e h  irg)    to  I    i| I i i   I  '■  h  ntnn    StDi  I. 

,,n  in  Hon  ol  sub*  i) 

The  main  provisions  of  the  Central  London  Railwa}  Oo.'s 
Bill  are 

Powei    to   enlarge    the    running    tunnels    In    High    Holborh,    | im    to    thi 

Central  London  Rallv,  ij  Company  on  the  one  hand  and  the  District  Rallwaj 
Company,  the  City  ind  South  London  Railway  Companj  and  the  London 
Electrli  Rallwaj  Compan;  oi  anj  ol  them  on  the  othei  hand  to  enter  inio 
igreemenl  with  n i he  construction,  maintenance,  ventilation,  erec- 
tion, occupation  and  uses  of  subways,  passages,  escalators,  offices,  and  buildings 

id   i niir.iii.il  with  carrying  on  their  respective  undertakings;    power 

additional    lands   and    raise   additional   capital. 

In  the  balance-sheet  the  item  "Stocks,  Shares  and  Other 
Property"  stands  ai  618,593,696,  and  consists  of  stocks  and 
shares  in  associated  companies,  as  well  as  lands  and  buildings. 

Half-year  ended  Year  ended 

Doc,  1911.      June,  1912.        Dec,  1912.         Dec,  1913. 

Mi  tropolitan  District  Railway— 

Passeneers            39,897,081  42,910,560  48,092,589  8fl,«R,332 

Receipts       ^300,625  £825,434  £827,236  £686,177 

London   Electric  Railway — 

Passengers             .   ...      48,6Gfi,842  51,091,661  49, 190.925  100.263,755 

Receipts       £342,451  £363,325  £350,304  £709,872 

Central  London  Railway— 

Passengers      —  —  —  37,505.424 

Receipts       -  -  -  £250,257 

ind  South  London  Railway — 

Passeneers      —  —  —  22,723.856 

Receipts       -  -  -  £145,652 

London  General  Omnibus — 

Passengers      —  221,032,378  266.169.251  580,205,335 

Receipts        —  £1,217,207  £1,467,122  £3,191,205 

Total—                                     — '           

Passengers      88,563,903  315,634,599  358,452,765  830,136,702 

Receipts       £643,076  £1,905,966  £2,144,662  £4,983,163 


Calgary  Power  Co, — The  report  for  1913  states  that 

the  gross  earnings  amounted  to  $240,1  J  (i,  as  compared  with 
$191,846  for  1912,  showing  an  increase  of  25  per  cent,  for  the  year. 
The  net  earnings  amounted  to  $188,060,  compared  with  $151,707, 
being  an  increase  of  24  per  cent.  After  deducting  net  interest 
charges  amounting  to  8100,034,  $88,026  was  transferred  to  surplus 
account,  being  equivalent  to  4f  per  cent,  on  the  common  stock. 
The  sum  of  $9,000  was  transferred  to  reserve  acr^unt,  leaving  the 
balance  at  credit  of  surplus  account  $155,655.  The  fourth  unit  at 
Horseshoe  FallB  plant  was  installed  during  the  year,  bringing  the 
equipment  at  that  point  up  to  its  ultimate  capacity.  An  entirely 
new  plant  was  installed  by  the  company's  forces  during  1913  at 
the  Kananaskis  Falls,  a  distance  2  miles  above  the  Horseshoe  Falls 
development,  and  the  first  6,000-H.p.  unit  was  put  into  service  on 
December  27th.  The  other  6,000-H  p.  unit  is  now  being  installed, 
and  should  be  ready  for  operation  in  February,  thus  completing  all 
construction  work  at  present  in  hand.  Duplicate  transmission 
lines  to  Calgary  are  now  in  successful  operation  and  a  third  line  to 
Exsbaw  was  installed  during  the  year  for  the  purpose  of  avoiding 
any  possible  transmission  trouble.  When  the  Kananaskis  plant  is 
in  full  or>oration,  which  will  be  about  the  middle  of  February,  the 
earnings  should  show  a  substantial  increase,  as  the  company  will 
then  be  in  a  position  to  fill  all  requirements  for  power  and  provide 
efficient  and  satisfactory  service  to  its  customers.  During  the  year 
a  new  contract  was  entered  into  with  the  city  of  Calgary  on  terms 
mutually  satisfactory  to  the  company  and  the  city.  In  order  to 
provide  the  necessary  funds  for  the  new  development,  the  directors 
have  sold  during  the  year  £205,300  of  bonds,  bringing  the  amount 
issued  up  to  £616,400. — Financial  Times. 

New  York  Telephone  Co. — The  report  for  the  year 

1913  shows  ("says  the  Financial  Times')  net  telephone  earnings 
$11,996  605,  to  which  must  be  added  dividends  and  interest  earn- 
ings $5,770,394,  and  miscellaneous  earnings  $15,278.  Total 
$17,782,278.  Deducting  interest  $3,494,694,  and  adding  surplus 
January  1st,  1913,  $14,666,002,  there  is  a  credit  balance  of 
$28,953,586.  The  directors  have  declared  dividends  amounting  to 
8  per  cent.,  placing  to  reserve  for  contingencies  $2,500,000,  mis- 
cellaneous items  $37,817,  leaving  a  surplus  of  $16,415,768.  On 
December  31st,  1913,  there  were  1,082,765  stations  in  the  system 
directly  operated  by  the  company  and  its  local  connecting  com- 
panies, an  increase  during  the  year  of  96,985.  Including  the  asso- 
ciated and  connecting  companies,  there  were  in  service  in  the 
whole  system  at  the  end  of  the  year  1,931.984  stations,  an  increase 
during  the  year  of  175,641  stations.  Under  the  plan  for  employes' 
pensions,  disability  benefits  and  insurance,  adopted  January  1st, 
1913,  there  has  been  paid  out  from  the  fund  during  the  past  year 
$224,439.  The  interest  added  amounted  to  $76,358,  leaving  a 
balance  of  $148,081,  which  has  been  appropriated  to  restore  the 
fund  to  its  original  amount  of  $2,000,000. 

Mack  ay  Companies, — The  regular  quarterly  dividends 
of  1  per  cent,  on  the  preferred  shares  and  of  1|  per  cent,  on  the 
'Common  shares  are  announced. 


Lancashire  United    Tramways,  Ltd*— The 

report  Unit,   thi    mall  Of    the   working  of   this  und  the  operating 

companies  oompriaed   Is   tin-  oompaa  A   •* 

though  they  w.rc  one  combined  undertaking,  shows  traffic  recti  pU 

481,908,    miscellaneous    reoeipti    45,668,    ■   total    ol    487,66!. 

Working  expenses  absorbed  461,089,  general  charge*  46.362,  and 
rent  of  leased  lines  £5,011,  leaving  426,119.  Adding  the  dividend 
on  holdings  in  the  new  St.  Helens  and  District  Tramways  Co.,  Ltd., 
the  profit  of  the  combined  undertaking  is  427,668.  The 
receipts,  compare  1  with  those  of  the  previous  year,  show 
an  increase  of  411,465,  which  includes  an  increase  of  £1,072 
from  the  sale  of  electrical  energy.  The  traffic  earnings 
amounted  to  90»d.  per  car-mile.  The  increase  in  expenditure 
amounted  to  48,278,  This  was  due  principally  to  the  working  of 
the  Little  Hulton  and  Kurnworth  extensions,  the  increased  output 
of  electrical  energy  to  outside  consumers,  and  to  a  further  advance 
in  the  price  of  fuel.  The  interest  and  dividends  received  by  thin 
company  from  the  operating  companies,  together  with  sundry 
receipts,  amounted  to  £13,936.  After  deducting  interest  on  the 
prior  lien  debenture  stock  and  expenses,  there  remains  £  158,  which 
has  been  carried  to  depreciation  account,  and  there  is  also  an  un- 
divided surplus  on  the  year's  working  of  the  operating  companies, 
after  payment  of  interest  and  dividends  before  mentiomd,  of 
£14,994.  The  depreciation  and  renewal  accounts  and  amounts 
carried  forward  in  the  combined  companies  amount  to  £29,290. — 
Financier. 

Mineuead  Electric  Supply  Co.,  Ltd.— The  directors 

report  that  there  was  a  satisfactory  expansion  of  business  during  the 
year  ended  December,  1913,  the  total  units  sold  amounting  to 
220,969,  as  compared  with  181,417  in  1912.  Th».  greater  part  of  the 
increase  has  been  for  heating  and  cooking.  The  plant  has  been 
well  maintained,  and  a  large  suction  gas  plant  has  been  added. 
The  profit  on  trading,  after  payment  of  interest  on  debentures,  ic, 
amounts  to  £1,742  plus  £11  brought  forward.  Deducting  income- 
tax  £41,  and  dividend  on  preference  shares  for  the  year  £453, 
there  remains  £1,259,  out  of  which  a  dividend  of  8  per  cent,  per 
annum  on  the  ordinary  shares  (less  tax)  is  to  be  paid,  absorbing 
£201,  bonuses  to  managing  director  and  manager,  and  secretary, 
£77,  placing  to  depreciation  and  reserve  fund  (making  same 
£3,000)  £960,  carrying  forward  £21.  Mr.  R.  H.  Holman,  a 
director  of  the  company  since  its  formation,  has  resigmd.  Mr. 
J.  B.  Marley,  of  Minehead,  has  been  elected  to  fill  the  vacancy. 

Te  legrapn  Construction  and  Maintenance  Co.,  Ltd. 

— The  directors'  report  for  1913  states  that  there  was  a  net  profit 
of  £114,863,  after  charging  the  interest  on  the  debentures. 
Adding  £106  637  brought  forward,  there  is  a  total  of  £221,500. 
From  this  is  deducted  the  interim  dividend  of  5  per  cent.,  amount- 
ing to  £22,410,  leaving  £199,090  to  be  dealt  with.  Of  this  the 
directors  propose  to  distribute  a  further  dividend  of  10  per  cent., 
together  with  a  bonus  of  12j.  per  share,  absorbing  £67,230,  and 
to  supplement  the  reserve  fund  by  £20,000  (making  it  £125,000), 
leaving  £111,860  to  be  carried  forward.  The  general  business  of 
the  company  during  the  past  year  has  been  satisfactory.  The 
works  and  steamships  have  been  maintained  in  their  usual  state 
of  efficiency.    The  meeting  was  held  yesterday. 

Llanelly  Electric  Lighting  and  Traction  Co.,  Ltd. — 

The  directors'  report  states  that  the  available  profit,  including  the 
balance  brought  forward,  is  £12  939,  and  after  payment  of  loan 
and  debenture  interest  there  remains  £9,179  ;  out  of  this  the  fol- 
lowing appropriations  have  been  made  :— Transfer  to  general 
reserve  £1,000,  to  reserve  for  depreciation  £1,000,  to  renewals 
account  £1,500,  leaving  £5.679.  which  less  interim  dividend  on  pre- 
ference shares  to  June  30th.  1913,  leaves  £3,879.  It  is  proposed  to 
pay  the  dividend  on  the  6  per  cent,  cumulative  preference  shares 
for  the  half-year  to  December  (£1,800)  and  to  carry  forward 
£2,079.  The  result  of  the  year's  trading  is  considered  satisfactory. 
In  future  the  preference  dividend  will  be  paid  half-yearly,  on 
March  1st  and  September  1st. 

Carmarthen    Electric     Supply    Co..    Ltd.  —  The 

directors  report  for  the  year  ending  December  31st  1913,  a  profit 
of  £  1 ,067  after  providing  for  all  charges  against  the  working. 
They  have  paid  an  interim  dividend  on  the  preference  and  ordinary 
shares  at  the  rate  of  5  per  cent,  per  annum.  After  paying  interest 
on  the  debentures,  Sea,,  and  the  interim  dividend,  and  setting  aside 
the  sum  of  £300  as  a  reserve  fund  for  renewals  of  plant,  there 
remains  £326,  out  of  which  the  preference  dividend  has  been  paid, 
and  a  further  dividend  at  the  rate  of  5  per  cent,  per  annum  on  the 
ordinary  shares  for  the  second  half-year  is  recommended,  leaving 
£218  to  be  carried  forward.  The  number  of  consumers  has 
increased  from  250  to  374,  and  these  are  still  being  added  to. 

Cairo. — A  Financial  News  dispatch  from  Cairo  states 
that  for  the  fist  time  the  Cairo  Electric  Railways  and  Heliopolis 
Oases  Co.  will  not  pay  any  dividend.  This  company  reckons  among 
its  directors  well-known  London  people  who  represent  important 
English  interests.  The  chief  reason  of  the  lack  of  dividend  seems 
to  be  the  fact  that  last  year  the  company  was  unable  to  sell  much 
land.  It  has  also  been  defeated  in  its  action  against  the  Egyptian 
Government  for  obtaining  exemption  from  certain  taxes,  which 
const quently  had  to  be  paid  in  1913  in  one  single  stroke. 

ltrompton  and  Kensington  Electricity  Supply  Co., 

Ltd. — The  directors,  after  appropriating  to  depreciation  and 
sundry  reserve  accounts  £12,669,  recommend  a  final  dividend  on 
the  ordinary  shares  at  the  rate  of  11  per  cent,  per  annum,  msking 
10  per  cent,  for  the  year,  £7,232  to  be  carried  forward.  The  divi- 
dend for  1912  was  at  the  same  rate. 
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Buenos  Aires,  Ltd. — The  directors'  report  for  Ihe  year  ended 
July  :11st,  H>13,  as  given  in  the  Financial  Times,  states  that  the 
grots  profit  amounts  to  £80,310,  which  compares  with  £(;('•, 799  for 
the  preceding  year,  showing  an  increase  of  £13,511.  The  ad- 
rninittration  and  general  charges  in  Buenos  Ayrcs  were  £20,037, 
as  against  £21  073.  This  figure  includes  £5,396  for  interest  and 
discounts,  which  will  be  materially  reduce d  during  the  present 
year.  The  average  ratio  of  the  woiking  expenses  for  the  year  has 
been  reduced  to  64 2  per  cent.,  and  the  directors  anticipate  that  in 
the  current  year  it  will  not  exceed  50  per  cent.  During  the  year 
&88  314  has  been  expended  on  capital  account  in  increasing  the 
capacity  of  some  of  the  power  houses,  as  well  as  in  the  purchase 
of  land,  and  erecting  and  equipping  the  two  new  stations  at  Remos 
Mexica  and  Caseros,  the  first  of  which  was  inaugurated  in 
November  last  by  the  municipal  authorities.  The  directors  have 
again  appropriated  the  whole  of  the  balance  of  the  revenue  account 
to  depreciation,  which  amount  represents  all  the  provisitn  that 
can  be  made  at  present,  but  the  directors  trust  that  in  future  years 
the  annual  revenue  will  be  able  to  bear  the  full  charge  that  may 
be  found  necessary  in  that  connection. 

Stock  Kulianjre  Notice?. — Applications  have  been 
made  to  the  Committee  to  appoint  a  special  settling  day  in  and  to 
grant  a  quotatii  n  to  : — 

Anclo  Argentine  Tramways  Co..  Ltd.— Berip,  folly  and  partly  '£20  per  cent.) 
paid,  (or  a  further  i-me  of  £1,500  000  5  j  er  cent  debenture  stcck. 

liritish  Columb'a  Electric  Railway  Co.,  Ltd.-  Further  isrue  of  £240.000 
deferred  ordinary  stcck  £240,000  preferred  ordinary Btock  ;  and  £240,000  6  per 
cent,  cumulative  perpetual  pieference  ttock. 

To  appoint  a  special  fettling  day  in  : — 

Georgia-Carclina  Power  Co.-  Fully-paid  scrip  for  $500,000  6  per  cent,  first 
mortgage  40-year  sinking  fund  gold  bonds. 

And  to  allow  the  following  to  be  quoted  in  th"  official  list  : — 
Mi  ttopr  litan  Railway  Co.—  £975  0C0  consolidated  oroiraiy  (deterre  d  dividend) 

stock     and  £76  tCO  tj  percent.  "A"  preference  stock  (ranking  (cr  diviaend 

(nm  July  let,  1916). 
Urderpround   Electric  Railways  Co.,   o(  I  ondon,   lid.—  Funher  issue  of 

£31,410  44  per  cent,  bonds  of  1133  (or  £it0  each,  Ms.  17,448  to  17  661. 

II  t  com  be   (borooitb)    Electric   lift  hi    and  Power 

Co.,  Ltd.— The  directors'  report  shi  ws  that  durii  g  the  year 
ended  December  31st,  1913,  further  progress  has  been  made,  the 
connections  hcving  risen  to  65.2f0,  an  increase  of  1,746  equivalent 
8-c  P.  lamps.  The  result  of  trading,  including  £56  brought  torward, 
shows  a  profit  to  the  credit  of  net  revenue  account  of  £6,298.  and 
after  jaymg  interest  rn  debentures  and  outstanding  aceounts 
amountii  g  to  £3,129,  there  remains  £3  169  avails. ble  ior  distribu- 
tion. A  dividend  at  the  rate  of  2 J  per  cent,  for  the  jear  is  recom- 
mended, and  will  absorb  £1,000  ;  £2,000  is  to  be  plsced  to  reserve 
fund  for  renewal  account,  leaving  £169  to  be  carried  foiward.  The 
meeting  is  to  be  held  on  March  3rd. 

Tramways    light    and     Power     to,,    lid.— The 

directe  »s  announce  a  dividend  at  the  rate  of  6  per  cent,  per  annum 
on  the  preference  shares  for  the  half-year.  A  meeting  of  the 
company  was  held  yesterday. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
Markets  in  the  Stock  Exchange  have  relapsed  into  much  the 
same  condition  of  depression,  combined  with  stagnation,  that 
characterised  tbem  during  the  greater  part  of  1913  This  is  all 
the  more  disappointing,  because  of  the  promise  of  better  business 
which  came  with  the  beginning  of  the  current  year.  In  place  of 
the  buoj  ai  t  optimism  which  then  ruled,  there  has  arrived  a  gloomy 
pessimism  that  is  probably  unjustified,  and  which  the  course  of 
events  will  prove  to  have  been  overdi  ne.  The  money  market 
naturally  tends  to  beccme  harder  tew ards  the  end  of  the  quarter, 
but  when  a  few  more  stale  "bulls"  have  cut  their  lesses.  the  way 
should  le  open  to  improvement  in  prices.  For  there  is  plenty  of 
capital  about,  and  investors  are  only  holding  their  hands  at  present 
in  strict  accordame  with  the  usual  precedent,  which  makes  them 
refuse  to  bny  when  things  are  depressed,  and  to  take  a  ready  band 
when  markets  are  on  the  mend. 

The  heated  discussion  which  continues  to  rage  aronnd  Lord 
Claud  H  milton's  statement  that  the  Great  Eastern  Railway  was 
forced  to  go  to  the  United  States,  for  a  new  general  manager,  has 
done  the  maiket  ni-  gcod.  It  is  contenced  that  the  Gnat  Eastern 
has  added  e  ni  ther  disturbing  ingredient  to  the  ferment  of  Labour 
discontent  which  is  always  on  the  simmer.  Prices  have  fallen 
substantially  in  all  de|  ar'ments.  Metropolitans  slumped  to  43, 
but  recovered  to  44J,  leavirg  th<m  J  down  on  the  week;  while 
Districts  are  1}  It  wer  at  31.  To  this  Utter  result  the  report  of 
the  Underground  Electric  Railwajs  contributed  indirectly.  Better 
things  bad  been  expected,  and  Undergn  und  Electric  £10  shares 
drcrpped  7s.  6d.  to  3,  while  both  classes  of  bends  are  a  point 
lower. 

The  acrimonious  ccntroversy  which  has  been  going  on  aronnd 
the  be  ard  ot  tie  Metre politsn  Railwsy  O  miar  y  arparently  led  to 
sales  on  the  part  of  si  me  of  the  more  timid  be  ldirs,  altboigh,  so 
far  as  e an  be  seen,  there  was  no  special  reason  for  this.  London 
Ele<  trie  Railways  irsues  are  steady,  the  report  having  little  <  fleet. 
Londm  and  Suburban  Debenture  stork  is  easier,  and  British 
Electric  Tractiens  are  alto  cown,  except  the  5  per  c«n».  Delenture 
ato<  k,  v.  hic-b  gained  j.  Another  2  points  rise  carried  Lancashire 
United   Debenture   to   86,    and   Mttrcpolitan    Electric   Tramways 


Debenture  advanced  to  94  J.  There  was  J  rise  in  Yorkshire 
preference  shares. 

The  Electricity  Supply  list  holds  its  ground  with  a  good  deal  of 
steadiness.  Bournemouth  and  Poole  Ordinary  and  the  Second 
Preference  shares  are  both  higher,  upon  an  increase  in  the  dividend 
on  the  former  to  7  per  cent,  for  the  past  j  ear.  London  Electric 
Ordinary  are  also  better,  thanks  to  the  dividend  increase,  and  St. 
James's  advanced  to  10.  Against  these  have  to  be  set  falls  of  J  in 
Westminsters  and  in  Soulh  London  Ordinary,  while  amongst  the 
Debenture  isiueB  the  only  movement  is  a  rise  of  1  in  County 
Seconds.  Business  in  this  market's  shares  has  dwindled  to  meagre 
proportions,  and  the  interest  stimulated  a  little  while  back  by  the 
dividend  anticipations  has  been  dimmed  by  the  drabness  prevailing 
elsewhere.  There  seems  little  doubt  that  when  the  other  markets 
get  into  a  more  bullish  stride  the  firmness  of  Electric  Lighting 
shares  will  be  renewed. 

Certainly  dividend  announcements  from  the  London  companies 
have  been  very  satisfactory,  and  would  appear  to  show  that  the 
changed  conditions  intrcduced  by  the  metal-filament  lamp  are  now 
working  for  the  benefit  of  the  companies,  instead  of  otherwise.  It 
is  interesting  to  set  out  the  results  in  tabular  form  : — 


Share. 

Brcmpton  and  Kensirgton  (£5) 
Charing  Cross  (£6)    .. 

ChelBea<£5) 

City  o(  London  (£10) 
County  o(  London  (£10)     . . 
Kensington  and  K'ebridge  (£5) 
London  Electric  i£8) 
Metropolitan  (£5)     .. 
Bt.  James's  (£6) 
Poutb  London  (£4) 
Westminster  (£5)     . . 


Dividend 

per 

Increrse 

Present 

cent. 

per  cent. 

price. 

1912. 

1918, 

10 

10 

— 

a 

b 

6 

1 

f  j 

4 

5 

1 

°i 

9 

10 

1 

ieX 

6 

7 

1 

18 

8 

9 

1 

H 

H 

i) 

i 

a 

4 

H 

4 

10 

13 

a 

lfft 

fA 

64 

— 

81 

10 

10 

— 

Si 

All  the  quotations  are  cvm  dividend,  from  which  it  will  be  seen 
that  the  returns  average  fully  5J  per  cent,  on  the  money. 

Affairs  in  Mexico  have  become  more  complicated  and  more 
critical  than  ever,  by  reason  of  the  murder  of  the  Englishman. 
Mr.  Benton.  This  indefensible  action  was  deemed  so  grave  as  to 
make  it  certain  that  the  Mexiean  trouble  would  be  brought  at 
once  to  a  head.  So  many  incidents,  however,  have  been  claimed 
in  the  past  as  links  which  made  up  an  intolerable  chain,  and  yet 
have  failed  to  produce  results  ameliorating  the  situation,  that  it 
was  feared  the  latest  might  also  have  similar  indefinite  con- 
sequences. 

Mexico  Trams  are  flat  at  70i,  and  the  Company's  Second  Bonds 
show  a  fall  of  2.  Mexican  Light  and  Power  Preference  shares 
and  bonds  have  both  dropped  about  3  points.  Menterey  Debenture 
shed  2.  and  Mexican  Electric  Light  bonds  went  back  to  65.  The 
whole  of  this  group  has  been  depressed,  suffering,  in  addition  to  its 
other  troubles,  heavy  sales  frem  Paris,  in  connection  with  the 
financial  difficulties  in  that  centre.  Rio  Tramway  bonds  have 
fallen,  British  Columbia  Deferred  is  easier,  and  Brazil  Tractions 
dropied  3.     Para  Electric  Railways  issues  are  unchanged. 

The  Anglo-Argentine  Tramways  group  is  firm,  but  City  of 
Buenos  Ayres  Trams  shed  another  -Jg.  The  new  Debenture  issue 
of  the  Anglo-Argentine  Tramways  Company  is  quoted  about 
i  discount. 

Prom  a  correspondent  we  have  received  an  inquiry  with  refer- 
ence to  Kalgoorlie  Electric  Power  and  Lighting  Preference  shares, 
the  yield  on  which — namely,  12  per  cent.-  gives  them  an  attrac- 
tive appearance.  Any  return  of  such  a  nature  is  in  itself  a  good 
reason  for  looking  carefully  into  the  security  ;  while  the  fact  that 
the  10s.  Ordinary  stand  about  Is.  3d.  is  another  warning  signal 
that  ought  not  to  be  missed.  Kalgoonie  is  a  mining  town, 
dependent  upon  an  industry  which  in  Western  Australia  has  been 
none  too  flourishing  for  several  years  past,  and  anyone  buying 
Kalgoorlie  E'ectric  shares  now  should  recognise  that  he  is  embark- 
ing upon  a  very  speculative  proposition. 

We  have  also  been  asked  for  an  opinion  about  La  Plata  Trams, 
to  which  favourable  consideration  was  given  here  some  time  ago. 
Since  then,  the  company  has  been  thrc  ugh  a  most  unhappy  time. 
It  was  discovered  that  heavy  defalcations  had  taken  place.  The 
traffics,  instead  of  showing  that  expansion  which  might  reason- 
ably have  been  expected,  have  proved  disappointing,  and  the 
depression  that  has  tinged  n  ost  South  American  companies  has 
also  played  a  part  in  depressing  the  price  of  La  Plata  Trams.  We 
fear  the  i  nly  thing  to  do  is  to  await  the  course  of  events,  but 
must  add  that  the  position  is  anything  but  satisfactory  ;  while  the 
misfortunes  that  have  dogged  the  undertaking,  and  which  arose 
after  the  shares  were  mentioned  heTe,  are  sufficient  to  curb  any 
desire  to  point  out  what  may  seem  to  be  nseful  and  profitable 
suggestions. 

Tbe  Telegraph  market  is  noticeable  mainly  for  the  fall  of  10s. 
in  Renter's  shares,  which  has  taken  the  price  to  9,  and  for  a 
further  slump  in  Marconi's,  due,  of  course,  to  tbe  dragging  out  of 
the  old  scandal  by  reason  of  the  debate  in  tbe  Bouse  erf  Lords  in 
connection  with  Lord  Murray's  purchases.  The  shares  in  the 
patent  and  in  the  sulsidiary  companies  have  all  fallen.  West 
India  and  Panamas  lost  j,  and  Anglo-Ameiican  Deferred  again 
went  back  %,  tbankr-  principally  to  the  wave  of  depression  that 
overspread  sti  cks  and  shares  with  a  speculative  flavour.  Mackay 
issues  are  pood,  on  a  little  support  from  New  York. 

British  Wer-tinghi  use  Preference  are  one  ot  the  firmest  features 
of  tbe  week,  the  price  rising  to  30s.  and  holding  its  gain.  Edist  n  and 
Swan  slipped  back  to  2s.  6d.  middle,  and  the  rest  ot  the  flui  tuations 
in  this  division  consist  mainly  of  small  declines.  Henley's 
retained  their  big  rise  of  last  week  on  the  good  dividend.  The 
Rubier  share  market  has  been  weakened  by  a  fall  in  the  price  of 
tbe  raw  material,  while  this  week's  auction  sale  in  Mincing  Lane 
assumed  fairly  substantial  proportions. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Pref.  Ord 

Do.    6  %  Prof 

Do.    44  %  Deb 

Brit.  Eleo.  Trao.,  8  %  Pref. 

Do.        Do.  Deferred 

Do.        Do.  6  %  Cum.  Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.     . . 

Do.  44  %  2nd  Deb. 

Central  London  Railway,  Ord. . . 

Do.    Otd.  Assented 

Do.    Pref 

Do.    Gtd.  Assented 

Do.    Def 

Do.    Otd.  Assented 

Do.    4  %  Deb 

City  &  B.  London,  6%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.        Do.  1901      .. 

Do.        Do.  1908      .. 

Do.    4%  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4J  %  Deb 

Isle  of  Tbanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lanoasbire  United,  5  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    4J%  1st  Deb.  .. 


Stook 

Dividends 

Share. 

for 

, 

1913. 

1918. 

1 

Nil 

1 

6 

5 

100 

4 

44 

100 

100 

100 

a 

6 

100 

H 

100 

e 

6 

100 

44 

44 

100 

8 

8 

100 

4 

100 

4 

4 

100 

4 

100 

3 

11 

100 

4 

100 

4 

4 

100 

IS 

6 

100 

6 

B 

100 

5 

5 

100 

5 

5 

100 

4 

4 

1 

6 

fit 

100 

fl 

44 

8 

8 

100 

4 

4 

100 

e 

6 

1 

1 

6+ 

100 

44 

44 

Closing 
Quotations 
Feb.  34th. 


Rise 
+  or 
Fall 


70  -  76 
16  —  18 
7-9 
00  —  93 
67  —  CO 
4-  964 


SO 


88 


59  —  64 

83  —  85 

70  —  75 

84  —  86 

60  —  66 
82  —  84 
97  -  99 
97  —  no 
97  -  99 
96  —  97 
93  —  95 
88  —  90 

4-     i 

67  —  72 
3  —    24 

71  —  76 

85  —  87 

1=      t 


-  * 

-4 


Present 

Yield 

p.o. 

£  s.  d. 

Nil 

6  13     4 

6    0    0 

6  'o    0 

6    0    0 

6    S    6 

6    8    5 

4  13    9 

4  14     0 

6    6    8 

4  18    0 

8    1     7 

4  15    3 

4    0  10 

6    1     0 

6     1     0 

6    3     1 

6    5    0 

4    9    0 

8    0    0 

6    6    0 

6    0    0 

6    6     8 

5  15    0 

6  13    4 

6    7    2 

NAM1C. 


London  Eleo.  Railways,  4  %  Deb. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Consol.  . . 

Do.    Surplus  Lands 

Do.    8*  %  Oeb 

Do.    8*  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien 

Do.    44  %  First  Pref 

Do.    84  %  Gtd 

Metro.  Eleo.  Trams,  44  %  Deb, 

Do.    6  %  Deb 

Potteries,  Ord 

Do.    6  %  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  6  %  Pref, 

Do.    4%  Deb 

Underground  Eleo.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord. . . 

Do.    6  %  Pref 

Do.    44%  Deb 


Stock 

DiTldndi 

Share. 

for 

, 

1912. 

1918. 

100 

4 

4 

100 

4 

4 

100 

lg 

18 

100 

M 

341 

100 

8l 

87 

100 

8* 

»4 

100 

bt 

Hi 

100 

Nil 

100 

6 

0 

100 

4 

4 

100 

4 

4 

100 
100 

a 

44 

100 

4* 

44 

100 

1 

6 

84 

6 

1 

6 

6 

100 

44 

44 

1 

6 

»t 

100 

4 

4 

10 

1/- 

100 

6 

6 

100 

44 

44 

100 

6 

6 

5 

Nil 

6 

3 

4 

100 

44 

44 

Closing 

RlM 

Quotations 
Fab.  21th. 

+  or 

Fall 

89  —  91 

63  —  67 

44i-  44j 

-1 

64-66 

87  —  B8 

+  1 

84  —  86 

82  -  81 

80J-  81 J 

-14 

188  —141 

93  —  95 

97  —  99 

89  —  91 

75  —  77 

98  —  96 

Tl 

90  —  98 

^z^A 

«-     ! 

66  —  70 

25-    8* 

-1 

-  A 

116  -118 

99  —101 

—1 

984—  944 

-14 

£=    «f 

+"* 

80  —  86 

ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    4J%  Deb 

Do.    6%  Deb 

Auokland  Trams,  6  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref, 

Do.    4J%  Deb 

Do.    6  %  3nd  Deb 

Brazilian  Traotion,  Light  and  I 
Power ) 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5%  Pref. 

Do.    4*  %  1st  Mort.  Deb. 

Do.    4*  %  Vancouver  Deb.    . . 

Do.    4J%Con.  Deb 

Caloutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electrio  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Elec.  Trams 

Do.    6%ADeb 

Do.    6%BDeb 


6 
5 

a 

st 

100 

4 

4 

100 

44 

44 

100 

b 

6 

100 

5 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

6 

6t 

6 

8 

8 

5 

5 

5 

100 

44 

St 

100 

H 

100 

6 

6 

100 

6 

5 

40 

44 

44 

100 

44 

44 

100 

i 

4i 

5 

6? 

5 

6 

5 

100 

44 

44 

1 

ft 

5 

5 

5 

5 

100 

4 

4 

100 

6 

5 

81000 
1 

5 

N 

6 

100 

5 

5 

100 

8 

4s-  5J 

A-  A 
924-  944 

97  —100 

964—  934 
103  —106 
101-  "4 
944—  964 

98  —100 

88  —  80 

78-    84 

41-    &g 

P9  —102 

120  —124 

107  —111 

irs4— 1064 

98  —101 

94  —  9* 

95  —  98 
6—64 
5  —    5J 

96  —  69 
1-      I 

gA 

96 

89  -  93 
934-  974 

0  -      A 
86-90 
10  —  20 


51'= 


5    7    6 

-A 

6    0    7 

4    4    8 

-4 

4  10    0 

5     16 

4  14    3 

5    4    4 

4  13    3 

5    0    0 

-3 

6  13    4 

4  18    6 

4  13    0 

4     8    3 

— 1 

6    9     1 

5    8     1 

4  13    0 

4     9     1 

4  12    0 

4     6    9 

5  15    5 

4  15    3 

4  11     0 

6  13    4 

-A 

4  10    0 

4    3    4 

5    7    8 

5    2    6 

Nil 

5  11     1 

Nil 

La  Plata  Eleo.  Trams,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5  %  Deb 

Madras  Eleo.  Tr.,6%  Cum.  Pref. 
Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Gen.  Con.  6  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Rlvs.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  I 
6  %  Bonds  [ 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  I 
6  %  1st  Deb.  f 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  TramB  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  lBt  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb. 


1 

1 

4*d. 

6 

1 

6 

6t 

1 

6 

6 

100 

5 

5 

5 

6 

6 

100 

5 

5 

100 

5 

6 

$1000 

5 

5 

$100 

7 

7 

6 

6 

100 

6 

6 

6 

10 

lOt 

5 

6 

6 

100 

5 

6 

6 

6 

6 

100 

44 

44 

5 

6 

100 

6 

6 

$600 

6 

5 

100 

5 

5 

100 

5 

6 

5 

7 

7 

6 

6 

6 

100 

5 

5 

100 

44 

44 

#=# 

5-6| 
101  —103 
79  —  82 
98  —100  xd 
M  —  72 
78  —  83 
81  —  85 

ii~    5| 

4A—  5 
93"—  95 

5—54 

96  —  97 
100  —102 

92  —  94 
100  —103 
88  —  92 

97  —  99 
4f-  54 
41-  6J 

94  —  97 

95  —  97 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.- HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44%  Deb.  Stook  .. 
Brompton  &  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Central    Electrio  Supply,  4  %l 

Guar.  Deb.  I 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.    "  City     Undertaking  "  | 
44  %  Cum.  Pref.  / 

Do.    Do.    4  %  Deb 

Chelsea,  Ord.  

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    4*  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

Do.    44  %  Second  Deb.  . 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.    .. 
Folkestone 

Do.    5%  Cum.  Pref 

Do.    44%  First  Deb 


10 

6 

7 

10 

44 

44 

10 

6 

6 

Stook 

44 

44 

6 

10 

Kit 

5 

7 

7 

100 

4 

4 

6 

6 

6 

6 

44 

44 

6 

44 

44 

100 

4 

4 

6 

5 

5 

Stock 

44 

44 

10 

9 

10 

10 

6 

6 

Stock 

5 

6 

100 

44 

44 

.  10 

6 

7 

10 

6 

6 

Stock 

3 

3 

Stook 

£3 

5 

6 

6 

6 

100 

44 

44 

5 

fi 

6 

5 

5 

fi 

100 

44 

44 

94-  ie,', 

84—     9j 

10  —  104 

93  —  96 
94-     98 


43—    61 

48-     4 

4—44 

92  -  94 

41-     6g 

97  -  100 

18  —  19 

18  -   14 

116  -120 

99  -102 

123—  13J 

111-  12* 

1014—1034 

100  —103 

8-  I 
Si-  *h 
i§-   2 

84  -  87 
4*-  5 
48-     41 

91  —  93 


+ 

4 

1 
6  IS    4 

4  14    9 

5  11     7 

4  13    9 

5    4    0 

8  16    9 

4    6     0 

6  14    3 

4  13    4 

. 

5    0    0 

4     5     1 

4  13    0 

4  10    0    1 

5    5    3 

4    5    9 

4     8    4 

4    8    1 

6    6    8 

4  18    U 

4    7    0 

+ 

1 

4  7    5 
Nil 

7    6    6 

5  '3    6 

6  0    0 
5    2    7 
4  16    9 

Hove    ..  

Kensington  &  Knigbtsbridge,  Ord 

Do     4  %  Deb 

Kent  Eleo.  Power,  44  %  Deb.  . . 
London  Electrio,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    4*  %  First  Mort.  Deb.    . . 

Do.     84  %  Mort   Deb 

North  Metropolitan  Power  Sup- 1 

ply,  6  %  Mortgages  (Red.) ) 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    3$%  Deb 

South  London,  Ord. 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.  4*  %  First  Deb.  Stook  . . 
Urban,  Ord 

Do.    5  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44  %  Cum  Pref 


6 

8 

8t 

5 

8 

9 

Stook 

4 

4 

Stock 
8 

St 

44 
3 

5 

6 

6 

Stock 

4 

4 

6 

41 

44 

5 

4* 

44 

Stock 

«4 

44 

Stock 

3* 

34 

100 

6 

5 

10 

6 

6 

6 

7 

7t 

6 

10 

ra 

6 

7 

7 

100 

84 

84 

4 

u 

54 

100 

6 

5 

1 

7 

7 

100 

44 

44 

£3 

Nil 

5 

3; 

100 

44 

44 

6 

10 

10 

6 

4* 

*4 

8t-  »t 

71-    8i 

89  —  91 
76  —  tO 
14-  2 
5—63 
SO  -  93 
31-  44 
4j—     5 

97  -100 
83  —  86 

100  -103 

91-  104 
6  -  ftj 
9J-  10| 

b»-   7a 

82  —  85 
Si-     »4 

98  -101 
L&—     laa 
94  -  97 

8-  8 
28-    9# 

88  —  89 
8|-    98 

5A-    6A 


'  Unless  otherwise  stated,  all  shares  are  fall;  paid.       t  Interim  Dividend.        J  8s.  Cash  and  2%  in  Funded  Certs. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Stock 

Share. 

(or 

6 

6 

6 

6 

Bft 

6t 

6 

B 

6 

100 

6 

6 

8100 

7 

8 

$100 
1 

7 
6 

7 

100 

6 

5 

100 

6 

6 

100 

6 

6 

$600 

6 

6 

10/- 

Nil 

1 

6 

tit 

$500 

6 

6 

S 

Nil 

100 

e 

6 

5 

6 

$100 

4 

4t 

$100 

7 

7 

5 

b 

100 

6 

5 

Closing 
Quotations 
Fob.  21th. 


t  01 

Fall 


Present 

Yield 
p.o. 


Dividends 
for 


Closing 
Quotations 
Feb.  24th. 


Rise 
+  or 
Fall 


Present 
Yield 
p.o. 


Adelaide,  6  %  Pre! 

Calcutta,  Ord 

Do.    6  %  Pref 

Calgary  Power.  1st  Mort.  Bde.  .. 
Canadian  Gen.  El.  Com 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Elec.  Lt.  and  P.  of  Coohabamba,  1 

6  %  Bonds  ; 

Eleo.  Supply  Victoria,  6  %  lBt 

Mort.  Deb. 

Elec.    Dev.    Ontario,    6   %    1st 

Mort.  Bonds 

Kalgoorlie  Elec.  P.  and  L.,  Ord 

Do.    6  %  Pref 

Kaministiquia  Power,  5%  O.  Bs 
Madras,  Ord. 

Melbourne,  6  %  1st  Mort.  Deb.  . 
Mexican  El.  Lt ,  6%  1st  M.  lids. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Go'.d  Bds 

Do.    6  %  2nd  Mort.  Bonds    . . 


54-    61 
78-    8 

■r>A-    6A 

80  —  92 
112  —116 

123  — 128 

A-     8 

90  —  93 

87J-  891 

91  —  94 

96  —  98 


102  -104 
li-     1| 

103  -101 

63  -  67 
43  -  46 
80  -  85 
76  -    80 

64  —  68 


4  14     1 

6    8    8 
6  18    0 


7  13 
6    7 


6  2  0 

Nil 

12    0  0 

4  16  2 

4  i4  4 

7  9  3 


6  5    0 

7  7    1 


Monterev  Rly.,  Light  4  Power,) 

6  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal, ) 

5%  1st  Mort.  Bonds) 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    5  %  Deb.  Stock 
Roy.  Elec.  Co.,  Montreal,  44  %  ) 
1st  Mort.  Deb.  J 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 
Do.    44  %  Per.  Deb.      ... 
Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  \ 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  \ 
1st  Mort.  6  %  Gold ) 


100 
$100 
$500 
Stock 
Do. 
Do. 

100 
$100 
$600 
Stock 

Do. 


64  —  59 
228  -233 
10  —  20 


102  —104 

144  —148 

108  —108 

98  -101 

95  —  118 

68—90 

i-      « 
108  —106 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcock  &  Wilcox 

Do.     Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  . . 

Do.     Deb.  Stk 

B.I.  4  Helsby  Cables 

Do.     Fref.  

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.     5  "31  Prior  Lien  Deb. 

Lo     44%Deb 

Do.    44  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Eellner 

Do.    Deb 


1 

7 

1 

A 

6 

1 

16 

14+ 

1 

6 

6 

1 

1 

6 

fi 

100 

6 

6 

100 

5 

6 

6 

10 

8+ 

5 

6 

a 

100 

47 

44 

100 

4$ 

44 

2 

Nil 

100 

4 

4 

100 

H 

6 

1 

1 

2 

Nil 

100 

5 

6 

100 

4* 

47 

100 

44 

4$ 

5 

15 

5} 

6 

6 

fi 

100 

44 

4i 

1 

20 

224 

100 

44 

44 

3J-    34 

1A-   1A 
«-  iA 

»i-   k 

96  —  99 

89  —  94 
8J-    92 

102  -105 
92  —  95 

IA-     IA 
68  —  71 

102  —105 
2/-  -3/- 
8/-  -8/6 

0  —  1 
80  —  86 
39  —  43 
23  —  27 
11»—  12J 
4}S-    BA 

97  -1C0 
21  -  2J 

103  — 1C6 


8  12    4  ' 

6  17    2 

+  A 

6  18    6 

4    8    6 

6    8    0 

5    10 

—1 

6    6    5 

6    6    8 

4  14     1 

4    5    9 

4  14    9 

+  i 

Nil 

5  12    8 

5  14    6 

Nil 

Nil 

Nil 

5  17    8 

10    9    4 

16  13    4 

6    2    4 

+  A 

4  16    5 

4  10     0 

4    5     1 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid     .. 

Do.    4  %  Deb 

Do.    6  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord,         ..        .. 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   Robinson,  4%  1st 

Mort.    Deb. 

Do.    B  4  %  Cum.  Pref. 


100 

6 

fi 

1 

Nil 

1 

K 

fi 

e 

Nil 

e 

Nil 

100 

4 

4 

100 

fi 

fi 

1 

6 

1 

7 

7 

10 

7 

7 

100 

fi 

6 

10 

« 

8 

100 

4 

4 

e 

lfi 

20 

e 

44 

44 

100 

44 

44 

10 

7^ 

74 

10 

fi 

fi 

12 

20 

20 

100 

4 

4 

100 

4 

4 

100 

- 1 


TELEGRAPH    AND    TELEPHONE    COMPANIES. 


Amazon  Telegraph 

Do.     6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    6    %  1 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  4*  %\ 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock 

Do.     4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo  European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

44 

Stock 

6 

fi 

$100 

8 

8 

$1(00 

4 

4 

Stock 

3 

8 

Do. 

fi 

6 

Do. 

30/- 

30/- 

100 

E 

6 

6 

8 

Stock 

4 

4 

10 

fi 

6+ 

10 

10 

10 

6 

4 

4 

fi 

10 

10 

4 

4t 

100 

44 

44 

Stock 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

fi 

fir 

10 

fi 

« 

10 

20 

fit 

26 

13 

61 

$100 

fi 

6 

$100 

4 

4 

6i-  63 
94  -  97 

128  -126 
92  -  95 
66  -  C8 

1081-1093 
24J-  24| 

108  —105 

78-  78 
814-  834 


7*-     8 

eg-    7| 

97  —  99 
184  -137 
78  —  80 
95  -  97 
128-  121 
94-96 

na     118 

124-  18 
82«-  344 
68  -  60 
86  -  90 
70  -  78 


8  18    4 

6    3    0 

6    7    0 

4     4     8 

4    8    8 

5    9    4 

-i 

6     1  10 

4  15    2 

6    5    0 

4  16    0 

6    8     1 

6  19    6 

6     0    0 

6    6    0 

6    8    6 

4  10  10 

S    3    0 

4     7    6 

4    2     4 

6    8    9 

4    3    4 

fill 

4  12    4 

5  16    0 

B    8    4 

+  8 

5  11     1 

+  25 

(97 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref. . . 
Monte  Video  Telephone,  Ord.  .. 

Do.    6%  Pref 

New  York  Telep.,  4*%  Gen.Bnds. 
Oriental  Telep.  and  Elec.  .. 

Do.    6%  Cum.  Pre( 

Do.    4  %  Red.  Deb 

Paciflo  and  European  Tel.,  4%  1 
Guar.  Debs.  J 

Reuter's         

Submarine  Cables  Trust 
Telephone  Co.  o(  Egypt,  44  %  1 
Deb.  Red.  I 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pre( 

West  Coast  o(  America    .. 

Do.    4  %   Debs.,   1  to  1,6001 

guar,  by  Braz.  Sub.  Tel.  J 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs. 
Western  Union  44  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

6 

6 

1 

5 

6 

100 

44 

44 

1 

10 

lilt 

1 

6 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

lot 

Cert. 

6 

6 

Stock 

4i 

44 

6 

8 

6t 

fi 

fi 

fi 

24 

24 

100 

4 

4 

10 
10 

X« 

6* 

10 

6 

fi 

100 

(i 

6 

10 

7t 

7 

Stock 

4 

4 

$10o0 

44 

44 

3A-   sh 

2J-    84 

1=  f 

100  -101 

lill  V* 

874-  89* 

98  -100 

84-    94 
126  —129 

964-  984 

68-    6} 

64-    eg 
1A-1A 


2A- 

97  - 

99 

13*- 

138 

96  - 

97 

96  - 

98 

-A 

-   i 


-  4 


-  4 


Unless  otherwise  stated  all  shares  are  fully  paid. 


t  Interim  dividend. 


a  Paid  in  deferred  interest  warrants. 


Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


Cheap  Electricity  for  "  Other  Uses." — Three  German 

linesmen  have  discovered  that  inventive  genius  is  not  always 
appreciated  ;  they  have  been  fined  £2  in  all  for  conducting 
researches.  As  is  well  known,  the  barges  on  the  Teltow  Canal  are 
towed  by  electrio  locomotives  taking  current  from  an  overhead 
wire.  Having  heard  that  fish  were  stupefied  by  electricity,  the 
experimenters  connected  a  wire  net  to  the  trolley  wire  and 
immersed  it,  apparently  without  themselves  receivirg  ai>y  shock. 
The  result  was  so  successful  that  the  inventors  boasted  loudly  of 
it  and  were  convicted  of  "  unlawful  fishing  and  theft  of  electrical 
energy." 


Electricity  in   Jerusalem. — It  is  reported  that  two 

Greeks  have  obtained  a  concession  for  the  electric  lighting  of  the 
city  of  Jerusalem  and  the  construction  and  working  of  an  electrio 
tramway.  The  constructional  enterprise,  the  Omnium  Co.,  whioh 
is  supported  by  the  banking  firm  of  Perier  &  Co.,  of  Paris,  is 
seeking  to  secure  a  concession  for  an  electrio  tramway  from 
Jerusalem  to  Bethlehem,  the  transport  of  the  water  of  the  Wadai- 
Forah  to  Jerusalem,  and  the  electric  lighting  of  Jerusalem.  As 
the  last-mentioned  concession  is  already  held  by  Greeks,  it  is 
assumed  that  they  will  co-operate  with  the  Omnium  Co.  in  the 
extension  of  thb  prtrpoted  works. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    JANUARY.    1914. 


Thk  return*)  of  electrical  export  and  import  business  for  tho  month 
of  January  Hhow  an  improvement  in  the  oase  of  tho  former  to  tho 
extent  of  £35,000,  and  a  falling  off  of  hohio  £87,000  in  imports,  an 
compared  with  tho  provious  month. 

Thus  tho  actual  total  of  the  January  exports,  £664,878,  com- 
pared  with  £519,649  for  December,  and  while  it  included  consider- 
ably decreased  amounts  for  telegraphic  telephonic,  cable  and  lamp 
exports,  the  total  value  of  machinery  exported,  i.i\,  £804,000 
approximately,  was  greatly  in  excess  of  anything  pieviously 
reoorded  in  our  monthly  returns.  Tho  only  other  increase  of  note 
in  this  section  of  the  returns  were  the  fittings  exports,  which  were 
some  £10,000  above  the  previous  month. 

Registered  Exports  of  British  and  Irish 


The  imports  total  of  £268,176  compared  with  £394,844  in  De- 
cember,   and    [nolnded    much    HmalUr  valuei    for    kiii':1i iru-ry.   <:n\A<-, 

lamps,  fco.,  Mum  in  Mint,  month,     a  considerable  loerwM  occurred 
in  battery  imports,  while  telegraphic  and  telephonic  Impori 
also  slightly  higher. 

The  re-exports  for  January  amounted   to   £28011     or   rongblf, 
K>me  £4,000  less  than  in  the  previous  month.     The  month    »a«  an 
exceptionally    good   one    for    Indian    business,    wlnl< 
American    countries,      Australia     and     Japan      Wtft     also     good 
■■mere. 

The  imports  from  the  United  States  into  this  country,  which 
wero  brisk  during  the  whole  of  last  year,  continue  on  the  up- 
grade. 

Electrical  Goods  from  the  United  Kingdom. 


Destination  ot  exports  and  country  consigning 
Imports  i 


<a 

fj 

Ssa 

a'S  S 

2-°° 

1   S1 

<•  t."3 

i 

■c-SS 


cs 


p. 

e  . 

S     2 

«  — 

UT3  oi 

a,S 

S  Qt^* 

V  «  2 

3§ 

•  H 

w 

•e  • 

a     w    a 


Is 


—  9  ■- 

ill    s\ 

—  *  JL       -'. 
&*T3  <D    |     1)  i 

«  *  o 


Russia,  Sweden,  Norway  and  Denmark 

Germany 

Netherlands,  Java  and  Dutch  Indies 

Belgium  

France 

Portugal  

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary   ... 
Greece,  Roumania  and  Turkey 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland  ...         ... 

British  West  Indies  and  British  Guiana 

Mexico  and  Central  America  

Peru  and  Uruguay      

Chile      

Brazil    ...         ...         ...         ... 

Argentina         ...         ... 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  Tunis  and  Morocco 

British  West  Africa 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope     ... 

Natal     

Zanzibar,  Brit,  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar  ... 


China  and  Siam 
Japan  and  Korea 
India      ... 

Ceylon 

Straits    Settlements, 

and  Sarawak 
Hong  Kong 


Fed.     Malay    States, 


West  Australia 

South  Australia  

Victoria  ...         ...         ...         ...         ... 

New  South  Wales       

Queensland       ...         ...         ...         ... 

Tasmania         

New  Zealand  and  Fiji  Islands         

Total,  £ 

Registered  Imports 

Russia,  Norway,  Sweden  and  Denmark    ... 

Germany  

Holland  

Belgium  

France 

Switzerland      

Italy      

Austria-Hungary        

United  States 


£ 
1,248 

2208 
726 

2,059 
717 
30 

1,368 
222 
265 


55 

1,153 

65 

10 

291 

337 

1,782 

5,053 

249 

89 
127 
2,128 
1,760 
767 
263 
232 
111 

920 

1,390 
4,586 
1,024 

202 
321 

541 
219 
394 
1,789 
585 
5 


£ 

27V 

3,498 

358 

37 

72 
45 
6( 
61 


£ 

42 

127 

35 

245 

4,337 

7 

31 
179 
231 

95 


164 

47 
63* 

2,064 

4,937 

22 

296 

57 

555 

3,957 

7,581 

30 

277 

12 

816 

665 

10,022 

292 

678 
950 

265 
1,813 
3,696 
4,430 
974 
174 
2,253 


1,980 
64 

17 

105 
1.070 

763 
2,143 

27 
75 
112 
440 
295 
250 
204 
44 

4,112 

1.225 

4,603 

241 

452 
352 

176 
224 
1,824 
534 
135 

1,066 


£ 
276 


22 
34 

270 

644 

26 


236 
164 

1,746 
10 

26 

44 

696 

354 

162 

49 

31 


130 

272 

2,250 

38 

22 

74 

69 

80 

1,243 

2,125 

314 

55 

939 


793 

416 

33 

11 


15 


46 
321 


135 
206 


478 


£ 

400 

187 

10 

48 


132 
244 


695 


376 
66 

883 

1,823 

40 

20 

20 
179 

7 

143 
65 

438 

499 

1,967 

4 

404 
588 

161 

10 

1,338 

862 

37 

546 


£ 
4,«2« 

3,021 

1,001 

1,293 

14,126 

372 

9,500 

7,087 

188 

386 

1,326 

13,074 

12 

427 

3,706 

2,180 

17.980 

31  788 

832 

1,113 

635 

3,772 

12,654 

3,690 

303 

17,781 


4,979 
27,125 
59.9 

1,128 

1,536 

2,007 

1,071 
4,403 
9,427 
11,605 
1,472 
1,536 
4,988 


18 
Lift 


104 


387 
60 
38 
1  IE 
134 
19 


38 


368 
2,645 
2,255 


390 

505 

8,113 

48 

501 
3 

19 
3 

1,705 
1,121 

1,342 


35 

243 

20 

2 

637 

207 

470 

3.044 

124 

198 
62 
38 
651 
166 
83 
27 


22 
209 


1,400 

43 
59 
782 
781 
213 
6 
386 


£ 
159 

14 
15 

ib 

379 

470 


16 


31 


305 


11 
124 


£ 
22 

1,298 

336 

2  473 

168 

22 

239 

12 


64 
2 

15 

68 

494 

1,703 

12 

592 
292; 

6,061 

28* 

10 

3 


275 
1,355 
3,109 

265 

616 
36 

2,750 
940 
577 

4,596 
101 

6,392 


8,066 

12 

19,000 

4* 

67 

22^ 

253 

1,654 

471 

2,069 


£ 
11,289 

9,829 
21,561 

5,587 
19,765 

3,338 
11,869 
10,008 

1,588 

2,731 


220      1,906 

2,599    20,473 

13         202 

707 

5.071 

4,319 

29,029 

742    54.428 

206      3,638 


113 
1,477 


1,136 

138 

23 

1,535 

1,333 

178 

97 


69 

142 

1,917 


511 

714 


421 
7.361 


3,875 

1,430 

7.421 

27,676 

14.657 

1,208 

19,680 

232 

12,208 

33  423 

96,692 

4,032 

5,101 
6,445 

5,119 

8,172 

26,801 


3,196  31,905 

3,190  8,142 

76  1,851 

2,249  21.490 


136.220      52,404,28,185112,440    2,985    12,239    284,132  20,753    11,629    l,908'35,469l  56,514554,878 
Into  the  Inited  Kingdom  of  Eleclrical  Goods  from  all  Countries. 


25 

3,982 

6 

429 

214 

509 

44 

15,961 


23,480 

2,364 

48 

19 

3,359 

10 

787 

668 

2,490 

80 

4,355 

593 

140 

2,559 

55,252 

5,700 

6 

9,832 

614 

249 

1,610 


177 
190 


90 

125 

7,066 

9,460 

673 

28 

649 

1.509 

510 

300 

*61 

8,778 

11,693 

2,2071  3,304 
48,052    8,502 

75       389 


6,272 

1,556 

2,808 

418 

11,176 


18 

8 
63 

23,286 


563 

5,501 

9,177 

18 

247 

258 

1,584 

3,753 

6 

14 

231 

428 

16 

8,560 

13,236 

12,623 
5,694 

4,862 

460 

6 

54 

120 

8,345 


32,164 

Additional  imports  :  Spain,  carbons,  £686  ;  Canada,  electrical  goods,  £150,  glow  lamps.  £15,  machinery,  £60. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 

Various  countries,  mainly  as  above  ...  |    8,836       683      ...        1,422  |      310       ...      14,958        ...         536       604  ! 


I  18.943 

[133,110 

'     1.742 

15,732 

12,790 

•  6.440 

4,934 

!     1.121 

|  62,462 

257,274 


2S.011 


Total  EXPOBTS:  £554,'878 


Total  Rb-Expobts:  £28,011. 


Total  Imposts:  £258,175. 


Note.—  The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "goods"  otherwise-  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  country  of  origin. 
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THE    GRADING    OF    ELECTRICIANS. 


RY  H.  R.  TAUNT' >N. 


It  is  doubtful  whether  the  Electrical  Trades  Union 
has  given  any  but  the  most  cursory  consideration 
to  the  economic  questions  involved  in  its  demand 
tor  so  large  an  increase  as  three-halfpence  an  hour. 
It  is  true  that  it  is  some  years,  during  which  the 
cost  of  living  has  largely  increased,  since  any  ad- 
vance has  been  made  in' electricians'  rates  of  pay; 
while  other  trades,  whose  work  is  no  more  difficult, 
and  requires  no  greater  skill  of  head  and  hand,  re- 
joice in  1  id.  and  is.  an  hour.  These  may  be  excellent 
motives  for  asking  for  an  increase,  but  they  provide 
no  reasons  for  granting  it.  The  only  vital  factor  to 
be  considered  is,  what  is  the  real  value  of  the  aver- 
electrician's  services  to  his  employer,  and 
through  him  to  the  community?  That  is  the  value 
the  electricians  will  finally  have  to  accept,  in  the 
absence  of  a  union  strong  enough,  as  in  the  case  of 
these  other  trades,  to  force  an  artificial  rate  upon 
the  community. 

The  Electrical  Trades  Union,  for  basic  reasons, 
is  not  likely  to  become  strong  enough  to  do  the 
same  for  its  members.  Their  work  still  largely 
ministers  to  a  luxury,  and  is  therefore  particularly 
subject  to  trade  cycles.  Electric  lighting  and  heat- 
ing, and  even  power,  can  all  at  a  pinch  be  dispensed 
with,  in  favour  of  their  many  rivals.  Unless  the 
Electrical  Trades  Union  is  in  a  position  to  guaran- 
tee the  future  prosperity  of  the  country,  the  greatly 
increased  cost  of  installation  work,  following  in- 
creased cost  of  labour,  will  result  in  many  potential 
customers  withholding  their  orders,  with  consequent 
diminution  of  trade.  Electrical  contracting  work, 
again,  is  largely  seasonal,  and  the  labour  is  to  some 
extent  casual — there  is  in  normal  times  a  large 
floating  surplus  of  unemploved.  The  men  work  in 
small  gangs,  and,  except  in  new  buildings,  come 
little  into  contact  with  other  union  men.  The  trade, 
as  practised  bv  the  usual  nondescript  wireman,  is  not 
difficult  to  acquire,  and  is  easily  recruited. 

All  these  facts  taken  together  militate  against  a 
strong  union:  so  that  the  electricians  as  a  body 
are  not.  nor  are  likely  to  be,  in  a  position  to  demand 
more  than  they  are  worth.  They  must  be  content 
to  be  subject  to  the  practical  laws  of  supply  and 
demand.  And  on  this  basis,  qld.  an  hour  would 
appear  to  be  the.  fair  market  price  of  the  average 
wireman  :  that  is  to  say.  any  contractor  can  take 
his  nick  of  any  number  of  non-unionists  willing  to 
work  at  that  price,  or  even  less.  On  the  face  of  it, 
£2  2S.  a  week  of  fifty-three  hours  is  a  fair  living 
wacre  for  the  work,  neither  arduous  nor  difficult, 
which  the  average  wireman  is  called  unon  to  do. 
Doubtless  be  would  be  well  satisfied  with  it,  if  it 
could  be  depended  upon  all  the  vear  round.  But 
he — the  average  wii  eman — finds  his  earnings  con- 
siderably reduced  bv  the  fact  that  he  mav  be  out 
of  a  iob  for  a  fortnight,  after  being1  emploved  for 
a  month.  The  natural  result  is  discontent  and 
unrest. 

On  the  other  hand,  continuity  of  employment  is 
mi  irlenl  difficult  to  realise  in  the  contracting  trade. 
The  Union's  suetrestion  of  n  fiftv-hour  week  would 
p-0  some  wav  towards  spreading  labour  more  evenly. 
For  that  reason  alone.  ;t  ouehJt  to  be  adopted,  apart 
from  the  fact  that,  within  limits,  shorter  hours  mean 
greater  efficiency.  On  a  fiftv-hour  week  basis  the 
men  would  require  lod.  an  hour  in  order  to  earn 
the  same  weekly  wa^e :  and  employers  would  be 
justified  in  granting  that  rate,  as  they  would  prob- 
ably get  as  much  work  done  for  the  same  amount 
of  more-,-  No  contractor  needs  telling  that  a  short 
<lnv's  work  or  a  short  week's  work  will  last  a  full 
dav  or  t  full  ■■  i-A:.  irrespective  of  the  precise  num- 
ber  nf  hnMrs 


But  the  mere  raising  of  the  minimum  rate  cannot 
provide  more  than  a  temporary  palliative,  for  it 
leaves  dissatisfied  the  better  men  in  the  trade,  the 
men  whose  presumably  greater  energy  and  intel- 
ligence sway  the  policy  of  the  Union.  And  they 
are  restless  and  discontented  without  perhaps  real- 
ising  the  fundamental  cause:  and  that  is,  that  they 
cannot  command  their  true  value  in  the  labour 
market.  They  are  worth  more,  but  cannot  get  more, 
than  the.  minimum  rate.  The  union  rules  may,  in 
theory,  permit  the  employer  to  pay  more  if  he  will; 
but,  on  the  other  hand,  all  their  members  are 
"  equal  " — the  careless  clumsy  worker  must,  not  be 
paid  less  than  may  be  given  to  the  highly  skilled 
man.  The  result  is  that,  however  willing  an  em- 
ployer may  be  to  give  one  man  who  is  worth  it 
1  id.  an  hour,  he  cannot  always  afford  to  do  so  while 
he  has  to  pay  qid.  to  another  man  who  is  only 
worth  8d.  an  hour.  Forced  to  overpay  the  one, 
he  usually  strikes  an  average  by  underpaying  the 
other;  and  the  man  who  suffers  is  the  man  who  is 
better  than  his  fellows.  That  is  the  result  of  the 
inherently  false  principle  on  which  modern  trade 
unionism  works :  essential  to  it,  albeit  opposed  to 
common  sense,  for  without  it  it  could  never  attract 
and  keep  the  membership  of  the  men  at  and  below 
the  average,  who  together  form  the  majority  of 
the  trade.  Their  interests  must  be  secured,  although 
at  the  expense  of  the  men  whose  value  is  above  the 
average. 

Grading,  then,  is  unlikely  to  find  favour  in  the 
eyes  of  the  Electrical  Trades  Union;  but,  never- 
theless, grading,  with  judicious  safeguards,  is  the 
true  solution  of  the  labour  problem  in  trades  where 
the  work  is  varied  and  makes  unequal  demands  on 
the  workers'  skill  and  stamina,  as  in  installation 
work.  Now  is  the  time  for.  that  very  undistinguished 
body,  the  Electrical  Contractors'  Association,  to 
distinguish  itself.  Hitherto  it  has  done  little 
for  its  members,  and  less  for  the  trade  at  large, 
with  the  result  that  many  important  firms  are  not 
members.  It  is,  however,  the  only  body  sufficiently 
representative  of  the  trade  to  be  able  to  organise 
a  grading  scheme,  such  as  that  outlined  below, 
which  would  provide  a  permanent  solution  of  the 
present  labour  problem. 

Strictly  speaking,  grading — paying  men  accord- 
ing to  their  value  to  their  employer — would  entail 
some  men  being  paid  less  than  the  present  minimum. 
But  a  minimum  that  will  give  the  worker  a  fair 
living  wage,  irrespective  of  his  merits,  must  be 
retained.  l\~ot  only  is  it  bad  from  the  point  of  view 
of  the  community  that  a  man  should  receive  less 
than  a  living  wage,  whether  he  deserves  it  or  not, 
but  it  is  bad  from  the  point  of  view  of  the  employ- 
ers. Without  a  fixed  minimum,  unscrupulous  firms 
would  scamp  their  labour  as  they  do  their  material, 
and  the  more  scrupulous  firms  would  suffer.  A 
minimum  rate  for  labour  acts,  as  does  a  specifica- 
tion in  the  case  of  material,  in  equalising  competi- 
tion. 

For  the  present  argument,  let  the  minimum  rate 
for  wiremen  be  iod.  an  hour.  In  view  of  the 
superior  gradings  hereinafter  suggested,  this  may 
appear  high;  but  with  a  fifty-hour  week  it  means 
little  more  than  £2  a  week — surely  the  least  that  a 
skilled  London  worker,  of  married  age,  should  be 
asked  to  exist  upon.  Besides,  any  scheme  that  in- 
volved the  reduction  of  the  weekly  earnings  of  the 
majority  would,  whatever  its  compensating  advan- 
tages, stand  no  chance  of  acceptance  by  the  men. 

It  will  be  generally  conceded  that  the  average 
length  of  time,  a  man  retains  his  employment  forms 
a  rough  and  ready,  if  not  the  only  evidential,  index 
of  his  merits.  It  provides  a  convenient  standard 
by  which  he  can  be  graded.  If,  then,  a  man  works 
50  weeks  for  one  firm  in  any  consecutive  52  weeks,  let 
him  be  entitled  to  claim  an  extra  £d.  an  hour,  drreyear 
after  the  expiration  of  the  qualifying  period.  If  he 
were   entitled   to   the   higher  rate  immediutely   after 
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the  qualifying  period)  a  firm  who  did  not  wish  to 

pay  him  the  extra  Ad.   might  Lie  tempted  to  get   rid 
of  him  just  before  he  completed  it,  and  so  he  would 
lose  his  benefit.     They  would  have  no  such  motive 
if  there  were  an  interval  of  a  year  before  t 
rate  came  into  operation.    They  might  still  disch 
him  at  the  end  of   say  twenty-three   months;   but    a 

month  alter  leaving   them   he   would    get,    I   the 

next  firm  that  took  him  on,  the  extra  Jd.  foi  which 
he  had  qualified.  If  he  fails  to  command  continuous 
employment  at  the  higher  rate — if  within  the  year 
he  does  not  stay  with  any  one  firm  for,  say,  thir- 
teen weeks — let  him  fall  back,  at  the  end  of  the 
year,  to  the  lower  grade  from  which  he  was  ad- 
vanced. These  two  simple  principles,  providing  for 
promotion  or  relegation,  would  between  them  en- 
sure an  automatic  and  accurate  grading  of  the  men. 
The  poor  worker,  for  instance,  who  is  not  worth 
iod.  an  hour,  will  never  rise  above  that  rate — would, 
indeed,  fall  below  it  were  it  not  the  minimum — for 
he  will  never,  except  under  extraordinary  circum- 
stances, be  employed  by  any  one  firm  long  enough 
to  qualify.  Moreover,  he  will  pay  for  his  ineffici- 
ency, as  he  does  now,  by  being  only  casually 
employed. 

The  marginal  man,  the  man  who  is  just  worth 
iod.  an  hour,  may,  if  his  employer  be  busy,  stay 
with  him  long  enough  to  qualify  for  io£d.  an  hour; 
but  when  the  time  comes  for  him  to  be  paid  at  that 
rate  his  employers  will  successively  find  he  is  not 
worth  so  much  to  them;  and,  after  a  year,  he  will 
sink  back  to  his  former  grade,  with  advantage  to 
himself.  He,  although  paid  at  the  same  rate  as 
the  poorer  worker,  is  rewarded  for  his  greater 
efficiency  by  being  able  to  command  more  continu- 
ous employment.  These  two  classes  of  men  will 
be  no  worse  off  than  they  are  at  present.  There 
will  be  a  slight  advantage,  in  fact,  to  the  efficient 
iod.  man,  resulting  from  the  fifty-hour  week,  and 
the  lessened  competition  of  the  higher  grade  men. 

Finally,  the  good  man,  who  is  worth  more  than 
the  minimum,  which  is  all  he  commands  under  the 
existing  circumstances,  will  qualify  and  find  em- 
ployment continuously — that  is,  for  more  than  three 
months  at  a  time — at  ioid.  an  hour.  Or  he  may 
qualify  for  a  further  advance,  to  i  id.,  or  n^d.,  or 
more  an  hour,  until  he  reaches  a  rate  at  which  he 
cannot  secure  continuous  employment.  He  must 
then  be  content  with  the  rate  immediately  below, 
which  represents  his  normal  grade. 

It  will  be  objected  that  employers  would  be  no  more 
willing  to  pay  lid.  an  hour  to  men,  under  such  a 
scheme,  than  they  are  now.  But  the  conditions 
would  be  entirely  different.  At  present  men  can  be 
got  for  the  minimum  who  are  worth  more,  but 
know  it  is  useless  to  ask  more  from  an  employer 
who  knows  nothing  about  them.  Few  of  them  stay 
long  enough  in  one  employment  to  prove  their 
worth,  lacking  any  strong  inducement.  The  sug- 
gested scheme  would  provide  it;  there  would  be 
less  of  the  slackness,  bad  time-keeping,  and  irre- 
sponsibility which  spoils  many  who  have  the  ability, 
without  the  ambition,  to  become  valuable  workmen. 
There  would  thus  be  a  larger  number  of  men  worth 
more  than  the  minimum  than  there  are  now,  and 
unless  an  employer  were  content  to  take  the  lower 
grade  of  men,  he  would  have  no  option  but  to  pay 
the  higher  rate.  Even  now,  there  are  few  firms 
of  repute  who  do  not  pay  one  or  two  men,  whose 
worth  they  know  from  experience,  more — some- 
times much  more — than  the  minimum,  in  order  to 
retain  their  sen-ices.  If  they  could  take  on  a 
stranger  whose  credentials  showed  him  to  be  the 
particular  class  of  man  they  wanted  for  a  particular 
job,  there  would  be  no  reason  why  they  should 
demur  at  paying  him  the  same  as  the  man  whose, 
value  they  had  proved  for  themselves.  Moreover, 
if  they  wanted  that  class  of  man,  they  would  have 
no  choice.  The  whole  scheme  presupposes  an 
organisation  which  would  enforce  the  due  pavment 
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men,    just   as   there   are    fewer    billet  I    for 
at  £l,000  a  year  than  at    £l00.      Bui 
tractor    would    rather   pay    lid.    an    hour    to    a    man 
who  does  elevenpence-worth  of  work  an  hour,  than 
iod.  an  hour  to  the  man  who  do  orth. 

For  the  extra  penny  an  hour  represents  more  than 
the  value  of  work  done.  It  stands  for  freedom  from 
petty  worries,  increased  confidence,  and 
supervision,  and,  ultimately,  enhanced  reputation 
Tne  better  class  of  employers  would  employ  higher 
grade  labour  as  they  use  C.M.A-  cable,  or  seamless 
tubing.  It  is  reasonable  to  suppose  that  consul- 
tants would  specny  that  certain  jobs  should  be  done 
by  a  certain  grade  of  labour.  Indeed,  it  is  possible 
that  in  this  way  there  would  be  built  up  a  demand 
for  higher  grade  labour  wnich  would  outstrip  the 
supply,  were  it  not  that  some  of  the  marginal  men 
would  thus  be  enabled  to  qualify  for  a  grade  higher 
man  that  which  tneir  intrinsic  merits  would  enable 
them  to  attain. 

There  would  be  no  extra  money  as  now,  for 
charge-hands.  What  would  amount  to  the  same 
thing  would  be  a  regulation  to  the  effect  that  only 
higher  grade  men  could  be  charge-hands.  For  in- 
stance, while  *a  wireman  at  iod.  could  work  on  a 
small  job  with  a  mate,  a  gang  of  four  would  have 
to  include  a  charge-hand  at  io£d.,  and  one  of  eight 
or  more,  a  foreman  at  ud.  an  hour.  This  regula- 
tion alone,  apart  from  any  other  consideration, 
would  ensure  adequate  employment  for  the  higher 
grade  men.  Needless  to  say,  when,  as  suggested 
above,  a  specification  called  for  all  the  wiremen  to 
be,  say,  10W.  men,  the  charge-hand,  or  foreman, 
would  have  to  be  a  relatively  higher  grade  man. 

The  case  of  the  man  who  wanted  to  remain  with 
a  firm  who  were  equally  desirous  of  keeping  him 
has  to  be  considered.  According  to  this  scheme, 
they  would  have  to  give  him  a  rise  of  Jd.  an  hour 
every  two  years,  and  it  is  obvious  that,  in  time,  the 
rate  per  hour  would  become  prohibitive;  and  the 
man  would  have  to  go,  however  much  he  might 
prefer  safe  permanent  employment  with  the  one 
firm  to  the  risks  of  intermittent  employment  at 
higher  rates.  In  his  interests,  therefore,  some  rule 
would  be  desirable  to  the  effect  that  no  firm  should 
be  obliged  to  give  more  than  two  rises  to  the  same 
workman  remaining  continuously  in  their  employ- 
ment. After  a  further  two  years,  he  would  have  the 
option  of  remaining  with  the  same  firm  at  the  same 
rate,  or  of  leaving  them,  qualified  for  the  next 
higher  grade.  There  would  be  nothing,  of  course, 
to  prevent  an  employer  giving  a  further  increase 
by  mutual  agreement. 

The  question  of  mates  is  not  an  easy  one.  At 
present,  as  far  as  one  can  gather,  a  mate  may  dub 
himself  a  wireman  as  soon  as  he  has  acquired  a 
sufficiency  of  self-confidence  and  a  kit  of  tools. 
Many  never  become,  nor  are  fitted  to  become,  fully 
qualified  electricians.  Those  who  have  the  capacity 
should  be  assisted  in  every  way;  but  any  rigorous 
system  of  qualification  by  length  of  employment 
would  make  promotion  an  impossibility  for  them. 
Mates  cannot,  as  a  rule,  keep  their  jobs  as  long  as 
wiremen.  Their  conditions  of  labour  are  more 
casual.  Their  retention  or  dismissal  depends  largely 
on  the  wireman  wnom  they  are  mating,  and  the  em- 
ployer rarely  has  an  opportunity  of  discovering  their 
merits  at  first  hand.  He  makes  no  special  effort 
to  retain  their  services,  knowing  that  he  can  get 
others  at  an  hour's  notice,  equally  suitable  for  his 
purpose.  For  the  same  reason,  mates  who  demand 
more  than  the  minimum  would,  under  present  con- 
ditions, find  it  hard  to  get  employment  at  all.. 

{To  !e  concluded.) 
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THE    "CASCADE"    INDUCTION    MOTOR. 


By  L.  J.  HUNT,  M.I.E.E. 


(Abstract  nt  paper  read  before  the  Institution  ok  Eleqjrical 
ENOiNEEns,  at  Leeds,  February  Wih,  1914.) 

In  1907  the  author  read  a  paper  on  this  subject  before  the 
•Manchester  Local  Section  of  this  Institution  when  the  motor  was 
in  its  early  stages  of  development.  Since  that  time  large  numbers 
of  these  machines  have  been  built  and  numerous  new  windings 
have  been  worked  out  and  tried,  with  the  result  that  the  modern 
machines  differ  materially  from  those  described  in  the  paper  to 
which  reference  has  been  made. 

The  "  Cascade''  idea  has  been  used  for  many  years  in  the  con- 
trol of  three-phase  locomotives,  for  obtaining  several  speeds  in 
rolling-mill  work,  and  for  the  driving  of  fans,  kc.  It  is  almost 
exactly  analogous  to  the  coupling  of  two  or  more  motors  in  series 
on  a  continuous-current  circuit.  If  two  similar  continuous-current 
motors  be  connected  in  series,  with  their  shafts  mechanically 
coupled,  the  speed  of  the  combination  will  be  half  that  of  either 
motor  directly  connected  to  the  line.  Next  consider  one  of  the 
motors  wound  for  a  speed  of  1,500  r.p.m.,  and  the  other  for 
7f>0  h.p.m.,  with  the  two  machines  in  series.  As  the  torque  is 
proportional  to  the  back  electromotive  force  and  the  current  in  the 
armature,  it  follows  that  the  low-speed  motor  will  develop  two- 
thirds,  and  the  high-speed  motor  one-third  of  the  total  torque 
developed  by  the  combination.  It  will  be  obvious  that  for  any 
given  speed  the  back  electromotive  force  generated  by  the  low- 
speed  motor  will  be  equal  to  twice  that  generated  by  the  high- 
speed motor,  and  therefore  the  back  electromotive  force  of  the  two 
machines  in  series  will  be  equal  to  three  times  that  generated  by 
the  high-speed  motor  alone.  The  set  will  therefore  run  at  one- 
third  the  speed  of  the  1,500-k.p.m.  machine,  or  two-thirds  of  that 
of  the  750-u.p.m.  motor,  i.e.,  500  k.p.m. 

In  the  case  of  two  induction  motors  wound  for  speeds  of  1,500 
and  750  k.p.m.  the  speed  of  the  two  coupled  in  Beries  or  "Cascade  " 
will  similarly  be  500  R.p.m.  In  this  case  the  secondary  of  the  first 
machine  is  connected  in  series  with  the  primary  of  the  second 
machine,  and,  therefore,  as  the  same  currents  circulate  in  both,  the 
frequency  must  be  the  same.  As  in  the  case  of  the  continuous- 
current  machines,  the  low-speed  motor  will  develop  two-thirds  of 
the  total  torque.  In  an  actual  case  the  pressure-drop  due  to 
resistance  in  the  first  motor  slightly  affects  the  relationship.  If 
the  rotor  of  the  first  machine  is  connected  to  the  stator  of  the 
second  machine,  the  windings  must  produce  a  flux  in  both  stators 
revolving  in  the  direction  of  the  mechanical  rotation.  At  500  e.p.m. 
the  slip  of  the  first  motor  will  be  250  r.p.m.  if  the  low- speed  motor 
is  connected  to  the  mains.  This  motor  will  have  eight  poles  if 
wound  for  a  60-cycle  circuit.  The  second  motor  will  have 
four  poles,  and  consequently  the  speed  of  the  stator  field  will  be 
equal  to  twice  the  speed  of  the  Blip  of  the  first  motor,  or  500  R.p.m. 
It  follows  that  the  frequency  of  the  currents  in  the  second  rotor 
will  be  zero — the  condition  for  synchronous  speed. 

The  speed  of  the  combination  is  equal  to  that  of  a  motor  wound 
for  the  sum  of  the  numbers  of  poles  of  the  two  machines. 

At  the  synchronous  speed  of  an  induction  motor  no  energy  is 
transmitted  to  the  rotor,  and  if  we  assume  that  the  distribution 
of  flux  follows  a  Bine  law  there  will  be  no  current  in  the  secondary 
windings.  If,  then,  the  mains  are  connected  to  the  rotor  of  a 
machine  the  latter  will  revolve  in  a  direction  opposite  to  that  of 
its  magnetic  field,  so  that  at  synchronous  speed  the  field  will  be 
stationary  in  space  and  no  electromotive  force  will  be  generated  in 
the  stator  windings  which  now  form  the  secondary  of  the  motor. 
Instead  of  connecting  the  rotor  windings  of  the  first  motor  to  the 
stator  windings  of  the  second  machine  we  may  connect  them  to 
the  second  rotor  windings,  taking  care  to  reverse  two  of  the  con- 
nections so  that  with  currents  circulating  in  both  windings,  the 
magnetic  fields  produced  will  rotate  in  opposite  directions.  The 
stator  winding  of  the  second  motor  now  becomes  the  secondary, 
and  the  rotor  windings  may  be  permanently  connected  without 
slip-rings.  Control  of  the  speed  and  starting  torque  is  obtained  by 
connecting  resistances  to  the  stator  windings  of  the  second  machine. 
Here,  then,  we  have  a  combination  of  two  motors  forming  a  single 
unit  with  their  rotor  windings  permanently  connected,  and  as  no 
currents  are  brought  out  from  the  rotors  the  windings  may  consist 
of  several  parallel  circuits,  so  that  the  voltages  in  them  will  be 
quite  low  even  when  the  rotors  are  standing.  This  construction 
meets  the  requirements  of  a  machine  with  a  rotor  winding 
approximating  to  that  of  a  equirrel-cage  machine,  and  with  the 
same  facilities  for  control  of  the  starting  torque  and  speed  that 
can  be  ob'a-ned  with  a  machine  with  wound  rotor  and  slip-rings. 
We  have,  however,  sacrificed  much  in  obtaining  these  results.  The 
necessity  of  using  two  machines  leads  to  a  greatly  increased  cost  ; 
and,  further,  the  efficiency  and  power  factor  will  be  low,  so  that 
the  construction  is  of  little  practical  value.  It  was,  however,  the 
fundamental  idea  from  which  the  motors  described  in  this  paper 
were  developed,  and  will  serve  as  a  key  to  the  explanation  of  th«ir 
windings  and  properties. 

There  are  examples  of  "  cascade  "  coupling  in  nearly  every  power 
plant  in  the  country.  We  install  a  step-up  trannformer  and  then  a 
step  down  traofformer  in  a  sub  station  ;  these  are  coupled  in 
cascade  and  exactly  represent  a  cascade  motor  at  standstill.  The 
energy  current  taken  from  the  mains  by  the  first  transformer  is 
dependent  on  the  resistance  (or  load)  connected  to  the  secondary 
windings  of  the  second  transformer,  and  the  first  transformer  takes 
from  the  line  not  only  its  own  magnetising  current  but  also  that 
required   by  the  second   transformer.      In   fact  the  calculations 


necessary  for  determining  the  currents  in  the  windings,  the  power 
factor,  &c,  are  identical  in  both  capes. 

The  next  step  in  the  development  of  the  motor  was  to  make  a 
single  stator  and  rotor  which  would  take  the  place  of  the  two 
separate  machines.  The  problem  to  be  solved  waB  so  to  arrange 
the  two  sets  of  windings  that  there  should  be  no  mutual  inter- 
action, electrically  or  magnetically,  between  them,  except  by  the 
agency  of  the  interconnected  rotor  windings. 

The  first  motor  built  at  Sandycroft  in  1905  showed  that  it  "was 
possible  to  construct  a  single  casoade  motor  ;  but  it  was  at  once 
apparent  that  the  electrical  properties  were  inherently  bad.  Elec- 
trically and  magnetically  the  motor  described  later  is  identical 
with  this  machine,  but  new  types  of  windings  are  used  in  it 
which  overcome  the  bad  features  of  the  original  design. 

The  cascade  motor  is  essentially  a  low-speed  machine  ;  and  it  is 
when  designed  for  speeds  which  are  abnormal  for  single-field 
motors  that  it  shows  to  best  advantage.  The  number  of  poles  for 
which  the  machine  can  be  constructed  are  determined  by  the  fol- 
lowing conditions  : — 

(a)  The  number  of  poles  in  the  two  fields  must  be  so  chosen  that 
their  windings  are  mutually  non-inductive. 

(b)  The  two  fields  when  superimposed  must  not  produce  an 
unbalanced  radial  pull  on  the  rotor. 

Condition  («)  is  satisfied  when  the  two  numbers  of  poles  are  such 
that  when  divided  by  their  "greatest  common  factor"  the 
quotient  is  in  one  case  an  even  and  in  the  other  case  an  odd 
number. 

To  satisfy  condition  (i)  the  two  superimposed  fields  must  give  a 
symmetrical  resultant  field;  the  "  greatest  common  factor '' must 
be  a  number  greater  than  two.  The  most  usual  numbers  of  poles 
are  in  the  ratio  of  2  :  1. 

If  was  evident  that  to  make  the  machine  commercially  success- 
ful a  way  had  to  be  found  to  obviate  the  necessity  for  two  separate 
sets  of  windings.  What  was  required  was  a  single  winding  suit- 
able for  two  entirely  independent  currents,  one  at  line  frequency 
and  the  other  at  the  frequency  of  slip.  This  was  a  stator  pro- 
blem ;  the  treatment  of  the  rotor  windings,  requiring  a  different 
solution,  was  left  till  a  later  date.  The  required  winding  had  not 
only  to  be  suitable  for  the  circulation  of  these  two  independent 
sets  of  currents,  but  had  to  be  so  connected  that  the  induced  or 
low-frequency  currents  could  only  circulate  when  paths  outside 
the  windings  were  provided  for  them.  This  was  necessary  in 
order  that  the  starting  torque  and  speed  could  be  controlled  by 
causing  the  induced  currents  to  flow  through  variable  external 
starting  or  regulating  resistances.  Two  sets  of  terminals  were 
therefore  required,  one  set  for  connecting  to  the  mains  and  the 
other  set  to  the  resistances.  The  main  currents  must  not  be 
allowed  to  flow  through  the  external  secondary  paths,  and  conse- 
quently it  was  essential  that  any  one  pair  of  secondary  terminals 


Fig.  1. 


should  be  connected  to  two  points  in  the  windings  between  whioh 
there  existed  no  "  main  "  potential  difference.  To  meet  these  con- 
ditions a  parallel-connected  winding  was  neces»ary.  Fig.'l  shows 
a  suitable  form  of  winding.  The  main  terminals  are  lettered  "  T," 
and  tin  six  pairs  of  tappings  are  those  to  which  separate  sets  of 
resistances  would  be  connected,  for  starting  and  speed-regulatipg 
purposes.  When  running  at  full  speed  each  pair  of  tappings 
would  be  short-circuited.  Arrow-heads  shown  inside  the  diagram 
indicate  the  direction  of  flow  of  the  main  currents  at  a  given 
instant  ;  those  outside  -the  diagram  similarly  show  the  direction  of 
flow  of  the.  induced  currents. 

Fig.  2  shows  an  eight-pole  winding  which  could  be  connected  up 
in  accordance  with  it. 

The  application  of  this  winding  to  machines  having  a  larger 
number  ol  poles  introduces  no  difficulties.  The  effective  v-alue  of  the 
ampere-bars  is  70'7  pjr  cent,  of  the  total  ampere-bars,  compared 
with  the  two  separate  windings  of  the  original  machine,  the  whole 
of  the  copper  being  merged  into  one  winding  give's  a  greatly 
reduced  (ffective  value  to  the  resistance,  bo  tba'  for  a  eiven  weight 
of  stator  copper  the  IaR  loss  is  reduced  to  rather  lets  than  one- 
half. 

Having  obtained  the  required  stator  winding,  attention  was 
next  paid  to  the  rotor.  As  both  windings  carry  currents  of  the 
same  frequency  and  no  external  connections  are  required,  the 
treatment  is  quite  different  from  that  applied  in  the  case  of  the 
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Btator.  Ah  thero  are  only  two  axes  of  coinoldonco  in  a  motor 
having  four  and  two  poles,  such  a  much  me  in  not  practicable,  as 
the  shaft  would  be  subjected  to  unbalanced  radial  forces.  It  will, 
however,  save  needless  repetition  if  we  work  out  the  rotor  wind- 
ings for  this  number  of  polos. 

In    practice   the   best   results  have   been  obtainod   with   rotors 
having  main  and  auxiliary  windings  in  the  ratio  of  1*78  to   10. 


Fig.  2. 

This  ratio  gives  an  auxiliary  field  with  a  flux  per  pole  73  per  cent, 
greater  than  the  main  flux,  and  an  average  figure  for  the  react- 
ance of  the  auxiliary  windings  is  40  per  cent,  of  that  of  the  main 
windings. 

Fig.  3  shows  a  developed  diagram  of  a  four-pole  winding.     The 
slot  pitch  has   been  shortened  to   two-thirds  the  normal,  so  that 
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bars  carrying  currents  differing  in  phase  by  60°  occupy  the  same 
slot.  In  the  same  slots  is  shown  a  two-pole  winding  of  full  pitch 
with  1  bar  per  slot.  The  two  windings  are  interconnected  so  that 
the  same  current  circulates  in  each  ;  consequently  wUh  1  ampere 
per  bar  there  are  1'73  ampere-bars  in  the  four-pole  winding  and 
l'O  ampere-bar  in  the  two-pole  winding. 

In  this  diagram  as  well  as  in  all  the  others  in  the  paper 
instantaneous  values  of  the  currents  are  taken  at  the  instant  when 
the  current  in  b  is  l'O,  and  those  in  a  and  c  0'5  each. 

From  an  examination  of  the  winding  it  will  be  seen  that  in 
slots  2  and  3  there  are  two  bars  carrying  currents  of  the  B  phase 
which  are  equal  and  opposite.  In  slots  6  and  7  the  bars  carry 
equal  and  opposite  currents  of  the  C  phase,  and  the  same  conditions 
are  found  with  currents  of  a  phase  in  slots  10  and  11.     It  is  clear 
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found  in  an  interconnected  iter  tad  mesh  winding 

By  oonneoting  up  the  combination  winding,  tig.  B,  fa)  forma 
star  and  mesh  construction  we  can  OM  two  bars  per 
of  three,  and  thus  simplify  the  winding.  It  is  only  neee--ary  to 
merge  two  bars  carrying  currents  differing  in  phaet  by  60*  Mid 
call  all  such  bars  star  bars  All  that  in  required  to  complete  the 
winding  is  to  provide  suitahl'  lions  to  give  a  star  menh 

construction.  This  has  been  done  in  fig.  4.  The  combination 
winding  will  require  7'8  per  cent,  more  copper  than  the  original 
four-pole  winding. 

The  arrangement  of  the  end  connection  was  changed  and  a 
barrel  type  of  winding  of  the  usual  type  was  developed.  This  in 
shown  diagrammatically  in  fig.  B.  The  slot  pitch  of  all  the  coils 
is  the  same  and  the  end  connections  can  be  supported  on  rings  in 
the  uiual  manner  and  held  in  position  by  binding  wire.  A  ritoi 
with  this  winding  resembles  an  ordinary  rotor  except  that  one- 
quarter  of  the  bar*  have  been  omitted. 

The  back  electromotive  forces  induced  by  the  two-pole  field  are 
equal  and  opposite  to  those  induced  in  the  winding  by  the  four- 
pole  field.  The  voltages  taken  round  the  mesh  are  in  balance.  No 
currents  can  therefore  circulate  except  by  way  of  the  Btar  windings. 
There  are  then  only  three  circuits,  and  the  back  electromotive 
forces  in  each  circuit  are  equal  and  opposite  to  the  electromotive 
foroes  induced  by  the  main  field. 

This  completes  the  description  of  the  cascade  machine  in  its 
simplest  form.  In  another  section  of  the  paper,  motors  with  two 
or  more  efficient  speeds  are  described,  but  in  these  the  extra  speeds 
are  not  obtained  by  cascade  coupling.  The  windings  already 
described  are  used  in  all  the  machines,  and  only  certain  additions 
are  made  to  the  rotor  to  enable  it  to  operate  at  non-cascade  speeds. 

The  completed  motor  closely  resembles  a  machine  of  ordinary 
construction.  The  stator  windings  are  identical  in  appearance, 
and  only  diff-r  in  the  cross-connections  of  the  coils.  Standard 
construction  is  also  used  for  the  rotor.  The  efficiency  and  power 
factor  curves  of  a  330  b  h.p.,  50-cycle,  200-r.p.m.  motor  having 
20  main  and  10  auxiliary  poles  are  shown  in  fig.  6.  The  gap 
diameter  of  the  motor  is  56  in.  The  stator  slots  are  of  the  com- 
pletely open  type,  and  those  of  the  rotor  are  semi-closed. 

The  cascade  machine  has  a  very  small  slip,  because  the  resistance 
of  the  rotor  does  not  directly  affect  it. 

The  core  of  a  cascade  machine  has  to  carry  both  the  main  and 
auxiliary  fluxes,  but  as  the  secondary  flux  is  only  rotating  at  the 
speed  of  slip,  the  loss  due  to  it  is  small  and  the  flux  density  behind 
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the  teeth  can  be  raised  to  a  high  figure.  The  density  in  the  teeth 
must,  however,  be  kept  within  reasonable  limits,  otherwise  the 
power  factor  may  be  considerably  reduced.  The  actual  iron  loss  in 
a  motor  of  standard  design  is  practically  unaffected  by  the  presence 
of  the  auxiliary  field. 

The  presence  of  the  auxiliary  field  has  a  marked  effect  upon  the 
behaviour  of  the  motor  when  starting  and  "  creeping."  It  gives 
the  machine  a  more  even  turning  moment  ;  the  motors  will  run 
quite  steadily  with  resistances  connected  to  the  stator  tappings,  at 
less  than  1  per  cent,  of  their  full  speed,  and  at  starting  they  develop 
a  very  steady  pull.  For  these  reasons  the  machines  have  been 
extensively  used  in  the  driving  of  all  clasess  of  haulirjg  machinery, 
and  they  give  satisfactory  inching  in  the  driving  of  printing 
presses  and  similar  machines. 

Owing  to  the  very  low-voltage  windings  used  in  the  rotors  and 
the  absence  of  slip-ringe,  single-speed  motors  are  found  to  be  very 
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Fig. 


that  two  conductors  oarrying  equal  and  opposite  currents  in  the 
same  slot  can  produce  no  useful  magnetomotive  force.  We  there- 
fore omit  these  bars.  There  are  now  left  six  slots  eaoh  containing 
only  one  bar,  as  shown  in  the  figure  below  the  original  four-pole 
and  two-pole  windings.  In  each  of  the  slots  containing  three 
ban,  two  of  the  bars  carry  currents  of  the  same  phase,  and 
the  current  in  the  third  bar  differs  in  phase  from  the  others 
by  60°. 

If  a  conduotor  carries  two  onrrents  of  the  same  amplitude  differ- 
ing in  phase  by  60°,  the  crest  value  of  the  resultant  current  equals 
1*73  times  the  crest  value  of  either  of  the  component  currents; 


euccefsful  in  the  driving  of  all  classes  of  mining,  cement  and 
quarry  machinery,  and  they  are  now  being  introduced  into  rolling 
mills. 

Machines  of  this  type  develop  full-load  starting  torque  with 
approximately  full-load  current,  and  they  can  be  designed  to  suit 
all  conditions  of  starting.  The  standard  des;gn  of  motor  starts 
against  any  load  up  to  2  to  2J  times  the  full-load  torque,  and 
regulation  of  the  starting  torque  is  obtained  by  varying  the  resis- 
tances connected  across  the  stator  tappings.  At  full  speed  these 
tappings  are  short-circuited  in  the  same  way  that  the  rings  are 
short-circuited  in  motors  of  the  usual  slip-ring  type. 
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Unless  the  machines  are  required  to  run  at  rednoed  speeds  for  a 
considerable  time  it  i*  unnecessary  ti  provide  resistances  for  all 
the  stator  tappings.  Tests  made  some  time  ago  showed  that  with 
resistances  connected  to  two  pairs  of  tappings  in  one  leg  of  the 
winding  the  motor  would  start  against  a  torque  equal  to  a  little 
more  than  full-load.  With  three  resistances,  one  in  each  leg  of  the 
star,  the  motor  starts  against  a  torque  approximately  fqual  to  its 
maximum  running  torque.  In  the  usual  way  either  three  or  four 
resistances  are  used  at  starting  and  for  moderate  speed  regulation, 
and  the  remaining  tappings  are  short-circuited  when  the  machine 
has  attained  full  speed. 

If  an  ordinary  slip-ring  rotor  wound  for  the  same  number  of 
poles  as  the  stator  be  substituted  for  the  cascade  rotor  the  machine 
will  run  as  an  ordinary  one-field  motor.  The  machine  will  run 
60  per  cent,  faster  than  with  its  own  rotor,  and  will  possess  the 
actual  characteristics  of  a  motor  of  standard  design. 

In  the  first  two-speed  motors  two  windings  were  used  on  the 
rotors,  one  wound  for  the  same  number  of  poles  ae  the  main  flux 
and  connected  in  star,  and  the  other  wound  for  half  the  number  of 
poles  and  connected  in  mesh.  From  the  points  of  inter-connection 
of  the  two  windings  leads  were  taken  to  three  slip-rings.  When 
the  motor  was  required  to  run  at  cascade  speed  the  slip-rings  were 
open-circuited  and  the  machine  was  started  by  resistances  con- 
nected to  the  tappings.  When  required  to  run  at  non-cascade 
speed,  the  tappings  were  open-circuited  and  the  motor  was  started 
by  means  of  resistances  connected  to  the  slip-rings  in  the  usual 
manner.  When  running  at  top  speed  the  short-circuited  slip-rings 
prevented  any  appreciable  current  from  flowing  into  the  second 
rotor  winding.  This  type  of  winding  required  very  deep  motor 
slots  in  order  to  keep  the  losseB  down,  and  this  made  it  very 
difficult  to  get  enough  iron  into  the  teeth  to  prevent  over- 
saturation. 

We  have  already  noted  that  the  cascade  rotor  winding  is  non- 
uniformly  distributed.  If  the  winding  can  be  made  uniform  when 
desired,  the  second  field  can  be  suppressed  and  non-cascade  speed 
obtained.  To  do  this  it  is  necessary  that  all  slots  should  carry  the 
same  number  of  bars.  All  that  is  necessary  is  to  take  the  "  cascade  " 
winding,  fig.  5,  insert  the  three  coils  which  were  omitted,  and 
connect  one  end  of  each  to  a  slip-ring  and  the  other  ends  to  the 
middle  points  of  the  delta  parts  of  the  winding.  The  winding 
thus  produced  is  shown  in  key  diagram  in  fig.  7a.     The  three  slip- 


Fig.  7a. 


Fig.  7b. 


Fig.  ?. 


rings  are  open-circuited  and  the  currents  shown  correspond  with 
those  in  fig.  5  for  cascade  working.  When  the  three  slip-rings 
are  short-circuited,  as  in  fig.  7b,  at  eaoh  point  where  three  bars 
meet,  the  b  current  divides  into  a  and  c  currents,  so  that  each 
point  is  in  reality  a  neutral  point,  and  there  are  8  such  points  in 
the  winding,  which  is  equivalent  to  four  interconnected  star 
windings,  fig.  8.  The  currents  must  necessarily  all  have  the  same 
amplitude  and  they  will  all  be  controlled  by  an  ordinary  three- 
branched  resistance  connected  to  the  slip-rings. 

The  weight  of  copper  in  this  type  of  rotor  winding  is  less  than 
one-half  of  that  in  the  original  double  windings  ;  and  as  quite 
shallow  slots  will  accommodate  it.  the  reactance  is  naturally 
very  much  less.  The  construction  of  the  winding  follows  standard 
lines  for  barrel-type  rotor.*,  and  any  rotor  with  this  type  of  winding 
oan  be  made  to  give  the  extra  catcade  Bpeed  by  changing  its  cross 
connections. 

A  motor  of  this  type  is  designed  in  exactly  the  same  way  as  a 
machine  of  the  ordinary  type  wound  for  the  main  number  of 
poles. 

Tue  pull-out  torque  of  the  two-speed  motor  is  approximately 
the  same  at  both  the  speeds,  and  the  no-load  current  at  cascade 
speed  exceeds  that  at  non-cascade  speed  by  76  per  cent.  Wh"n  a 
motor  is  required  to  drive  a  fan  or  any  machine  which  requires 
less  torque  at  its  second  speed  than  at  full  speed,  a  star-mesh 
switch  is  mounted  on  the  motor  so  that  the  machine  may  be  run 
with  its  stator  windings  connected  in  mesh  at  full  spied  and  in 
star  at  cascade  speed.  This  arrangement  reduces  the  no-load 
current  at  ca»cade  speed  to  one-thiro  of  its  unual  value,  or  58  per 
cent,  of  the  full-speed  current.  The  overload  capacity  is  similarly 
reduced,  but  is  ample  for  a  fan  driven  at  two-thirds  its  normal 
speed.  The  arrangement  brings  the  cascade  power  factor  well  up 
on  the  curve  and  also  permits  of  the  use  of  a  smaller  motor, 
because  the  machine  at  cascade  speed  is  operated  with  a  main  flux 
reduced  to  only  6*  per  cent,  of  its  value  at  full  epeed.  The 
machine  can  therefore  be  designed  for  standard  densities  at  full 
speed. 

The  curves  in  fig.  9  are  those  of  a  two-speed  motor  driving  a 
colliery  fsn.  The  machine  gives  120  n  h.p.  at  680  B.P.M.  and 
80  is  h.p.  at  897  B.P.M.  on  a  40-cycle  circuit,  and  im  wound  for 
2,750  volts.  It  operates  at  eight-pole  and  12-pole  speeds,  but  as 
deeper  blots   than   the  standard  were  required  to  take  the  high- 


tension  windings  the  power  faotor  at  the  second  speed  is  a  good 
deal  below  the  figure  for  low-voltage  machines.  Any  speeds 
between  the  limits  of  397  e.P.m.  and  580  b.p.m.  are  obtained  by 
resistances  connected  to  the  slip- rings,  and  speeds  below  397  r.p.m. 
by  resistances  connected  to  the  stator  tappings. 

In  the  majority  of  cases  speeds  below  cascade  are  not  required 
and  the  control  of  the  machine  can  then  be  considerably  simplified. 

For  operating  foundry  cranes  the  single-speed  machine  is 
generally  used  on  account  of  its  inching  qualities  ;  but  two-speed 
motors  are  used  for  the  longitudinal  motion  of  travelling  cr  anes  in 
long  shops.  When  travelling  with  a  load  the  machine  runs  at  the 
second  speed,  and  the  high  speed  is  only  used  when  the  crane  is 
travelling  light.  The  controller,  which  is  generally  of  the  tram- 
way type,  is  provided  with  three  extra  contacts  with  an  extra 
high-speed  notch.  When  the  motor  is  required  to  run  at  top  speed 
the  controller  handle  is  brought  over  to  the  extra  notch,  in  which 
position  the  stator  tappings  are  opened  and  the  slip-rings  are  Bhort- 
circuited.  This  arrangement  is  very  simple  and  has  proved 
entirely  satisfactory. 

The  application  of  these  motors  to  the  driving  of  winding 
engines  and  rolling  mills  is  a  development  of  recent  date.  Two 
winders  have  been  put  into  commission  in  South  Africa  during  the 
last  few  months. 

The  cascade  system  offers  the  advantage  of  gradual  ohange  from 
cascade  to  full-speed  coupling  with  the  motor  connected  during  the 
whole  time  to  the  line.  The  stator  is  never  disconnected  from  the 
mains  until  the  brakes  have  been  applied  and  the  motor  has  been 
brought  to  rest.  There  is  no  fierceness  in  the  control  at  creeping 
speed  and  when  starting  ;  consequently  decking  is  under  complete 
control. 

Machines  wound  for  speed  ratios  of  3  :  1  are  used  where  a  large 
difference  between  the  two  efficient  speeds  is  required,  or  where 
regeneration  down  to  low  speeds  is  desired.  This  occurs  in  con- 
nection with  electric  winders  and  electric  lift  work. 
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Fig.  9. 

The  two-speed  motor  can  be  operated  at  a  third  speed  if  the  stator 
windings  be  so  arranged  that  they  can  produce  two  different 
numbers  of  main  poles.  For  example,  a  two-speed  motor  wound 
for  eight  main  and  four  auxiliary  poles,  and  running  at  760  or  500 
e.p.m.  on  a  50-cycle  circuit,  can  be  made  to  run  at  a  third  speed  of 
1,500  b.p.m.  by  changing  the  stator  winding  in  such  a  way  that  the 
line  currents  will  produce  a  four-pole  field. 

Particulars  of  two  three-speed  machines  may  be  of  interest ;  the 
first  was  built  to  the  specification  of  Mr.  G.  H.  T.  Hooghwinkel, 
aud  drives  an  air  compressor  at  a  colliery  in  South  Wales.  It  giveB 
400,  200  and  133  B  h.p.  at  speeds  of  300,  150  and  100  bp.m.  on  a 
25-cycle  2,200-volt  circuit.     It  is  wound  for  10,  20  and  (20  -f  10) 


The  second  machine  gives  an  output  of  300,  150  and  100  h.p.  at 
speeds  of  300,  150  and  100  b.p.m.  on  a  25-cycle  440-volt  circuit. 
This  machine  also  drives  an  air  compressor  used  for  refrigerating 
purposes. 

This  concludes  the  description  of  the  machine  as  it  stands  at  the 
present  time.  It  would  be  futile  to  say  that  its  development  is 
complete,  for  cascade  operation  is  full  of  possibilities. 


Discussion  at  Leeds. 

Dh.  Pohl  congratulated  Mr.  Hunt  on  his  success  in  having 
developed  the  cascade  motor  from  a  purely  theoretioal  idea  into 
a  practical  motor,  in  regard  to  which  he  considered  that  the  engi- 
neering world  owed  the  author  a  debt  of  gratitude.  The  advantage 
of  Mr.  Hunt's  motor  was  that  the  rotor  had  no  slip-rings,  and, 
therefore,  some  people  believed  that  it  was  the  equivalent  of  a 
pquirrel-cage  motor.  The  cascade  motor,  however,  was  something 
quite  different  from  the  squirrel-cage  motor,  which  was  the  most 
reliable  type  of  machine,  because  it  was  practically  invulnerable. 
The  cascade  motor  relied  upon  the  safety  of  the  insulation,  and  it 
seemed  to  him  that  if  they  got  such  a  breakdown  of  the  insulation 
in  the  rotor  that  it  failed  to  superimpose  the  four-pole  field,  the 
rotor  would  run  up  to  the  speed  of  the  eight-pole  rotor.  The  actual 
winding,  whioh  consisted  of  two  circuits  connected  together,  was 
rather  a  complicated  affair,  and  altogether  different  from  the 
squirrel-cage  motor.      In  the    high-tension    stator  winding  they 
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already  had  a  fairly  thin  wire,  and  yet  it  wati  proponed  to  iplit 
that  into  two  wires,  which  he  did  not  think  win  an  improvement 
at  all.  Also,  there  were  a  considerable  number  of  extra  connec- 
tion^ which  increased  the  danger  of  a  breakdown.  lie  preferred 
the  ordinary  scries  winding,  became  it  had  fewer  connootionH. 
He  would  ozpeot  a  great  disadvantage  also  with  regard  to 
the  powor  factor,  in  consequence  of  the  long  connections  of 
the  coils  and  the  longer  projections  from  the  stator  iron. 
In  the  oaso  of  variable-speed  motors  the  cascade  had  a  useful 
application,  but  the  steps  in  the  speed  were  very  great.  They 
could  not  got  any  steps  between  600  and  750  it. p.m.  on  the  50-cycle 
circuit,  which  was  very  unfortunate  because  that  was  the  most 
useful  range  of  speed  variation.  When  they  had  to  deal  with  the 
problem  of  driving  a  fan  at  two  distinct  speeds  the  best  engineering 
solution  was  not  what  Mr.  Hunt  had  done,  but  to  use  an  ordinary 
120-H.r.  motor  for  one  speed,  and  put  on  the  same  shafting  a 
common  squirrel-oage  motor  running  at  the  other  speed.  He  was 
always  in  favour  of  using  the  simplest  type  of  machine  whenever 
it  was  possible,  and  there  was  no  objection  to  using  the  ordinary 
squirrel-cage  motor  up  to  80  or  100  H. P.  on  the  large  A. c.  mains. 
He  suggested  to  Mr.  Hunt  that  useful  as  the  cascade  motor  was  in 
some  ways,  it  was  a  kind  of  blind  alley  development,  and  not  in 
the  line  of  true  progress.  What  was  coming,  he  thought,  was  the 
variable-speed  three-phase  motor,  the  speed  of  which  could  be  varied 
within  very  wide  limits  without  definite  steps.  The  repulsion  and 
commutator  motors  were  constantly  being  improved  upon,  and 
they  would  ultimately  reach  the  variable-speed  repulsion  motor. 

Mb.  Wilson  Habtnell  eaid  he  also,  if  he  wanted  to  run  a  fan 
at  two  speeds,  would  put  down  a  motor  for  the  full  speed,  and 
another  simple  short-circuited  motor  for  the  other  speed.  He 
could  not  help  thinking  that  a  commutator  motor  of  some  kind 
would  get  over  the  difficulties  that  Mr.  Hunt  had  in  mind. 
Modern  thought  in  connection  with  engineering  was  all  in  favour 
of  simplicity. 

Me.  H.  H.  Weight  said  he  thought  that  the  cascade  motor 
could  be  profitably  used  in  the  case  of  the  Lacour  motor  converters, 
and  in  winding  engines  and  haulages,  and  asked  if  Mr.  Hunt  had  ever 
proposed  to  apply  it  to  the  propulsion  of  ships. 

Me.  Cbeedy  said  that  though  they  could  all  see  the  complexity 
of  the  theory  of  the  cascade  motor,  the  machine  as  practically 
built  was  the  very  reverse  of  complex.  He  had  seen  it  both  in  the 
factory  and  in  use,  and  it  seemed  to  him  to  be  superior  in  robust- 
ness to  the  ordinary  induction  motor.  He  wondered  whether 
there  had  ever  been  carried  out  an  internal  cascade  commutator 
machine  having  the  gradual  variable  speed,  which  was  so  desirable 
in  many  cases,  combined  with  the  properties  of  the  Hunt  motor. 
The  complexity  which  appeared  in  the  cascade  motor  which  had 
been  described  arose  in  grasping  the  method  and  its  operation,  and 
this  did  not  affect  the  working  in  the  least.  He  thought  the  two 
principles  of  speed  variation  should  co-operate.  Neither  was  likely 
to  supersede  the  other,  but  both  were  likely  to  be  used  side  by  side, 
both  independently  and  in  combination. 

Me.  Buenand  said  that  he  did  not  know  whether  the  cascade 
motor  had  any  advantage  over  the  ordinary  pole-changing  arrange- 
ments as  described  by  Nicholson  and  Haigh  last  year.  He  had 
been  struck  by  the  similarity  in  principles  that  they  kept  finding 
in  widely-varying  applications.  The  cascade  arrangement  appeared 
to  be  practically  the  same  as  one  that  they  came  across  in  certain 
provisions  for  high-frequency  current  in  connection  with  wireless 
telegraphy.  Fig.  1  was  practically  the  phantom  circuit  arrange- 
ment used  in  telegraphy,  where  they  got  two  circuits  acting  as 
three  as  the  result  of  one  acting  upon  the  other.  The  craving  for 
simplicity  could  be  carried  too  far,  and  he  thought  the  cascade 
motor  had  a  niche  of  its  own  to  fill.  The  complication  was  more 
imaginary  than  real. 

Me.  Hunt,  in  replying,  said  Dr.  Pohl's  criticism  brought  the 
question  down  really  to  a  matter  of  squirrel-cage  machine  verms 
cascade  machine.  He  had  never  attempted  to  say  that  the  cascade 
machine  was  the  best  possible  under  all  conditions.  It  had  a 
special  field  under  conditions  where  the  slip-ring  motor  might 
give  a  considerable  amount  of  trouble,  especially  in  quarries  and 
mines,  where  it  was  constantly  replacing  motors  of  the  slip-ring 
type.  The  squirrel-cage  motor  had  an  ideal  construction.  They 
could  not  have  anything  simpler,  but  it  was  an  absolute  fallacy 
to  push  it  in  large  sizes  and  where  they  had  to  start  against  con- 
siderable torques.  Many  used  under  such  conditions  had  had  to  be 
pulled  out  and  slip-ring  motors  put  in  their  places.  As  to  the 
safety  of  the  insulation,  there  was  a  large  number  of  parallel  cir- 
cuits in  the  motor,  so  that  they  always  had  a  very  low  voltage. 
He  had  never  known  a  case  of  the  motor  running  up 
to  non-cascade  speed  :  in  actual  operation  it  was  an  utter  im- 
possibility for  the  machine  to  attain  a  high  speed.  These  motors 
had  been  wound  up  to  3,000  volts,  and  there  had  been  no  difficulties 
at  all.  It  was  fouad  in  actual  practice  that  the  machine  would 
operate  with  the  rotor  very  badly  out  of  the  centre,  owing  to  the 
parallel  windings,  because  it  was  capable  of  balancing  the  effects 
of  the  uneven  wear.  The  power  factor  of  the  cascade  motor  was  up 
to  the  average,  and  in  some  cases  it  was  above  the  power  factor  of 
other  motors  of  the  same  h.p.  As  to  the  two-speed  motor  for  fan 
driving,  the  position  was  that  at  one  speed  it  was  connected  in 
mesh,  and  in  the  other  in  star,  so  that  it  was  possible  to  take  a 
standard  120-h.p.  motor  and  turn  it  into  a  fan  motor,  and  change 
the  connections,  so  that  they  did  not  lose  any  advantage  with  the 
two-speed  motor,  except  that  there  was  the  little  extra  expense  of 
the  winding.  Of  course,  the  ratios  in  the  speeds  were  fixed.  The 
cascade  motors  had  been  very  largely  put  in  for  driving  fans.  The 
cascade  machines  were  actually  cheaper  to  make  than  the  ordinary 
machines,  because  there  was  very  little  copper  in  them.  Mr. 
Creedy's  idea  of  an  internal-cascaded  commutator  was  a  very 
fascinating  one. 


NEW    ELECTRICAL      DEVICES. 
AND    PLANT. 


FITTINGS 


A  Special  Tool  Tor  Armature  Handing. 

The  illustrations  show  a  special  equipment  for  armature  band- 
ing, which,  although  capable  of  use  in  connection  with  any  method 
of  rotating  an  armature  which  has  to  b«  banded,  li  prill 
designed  to  be  used  directly  on  a  lathe  taking  the  place  of  the 
tool  post.  It  has  been  made  by  the  1'nitki)  Kn';ini. 
kactubing  Co.,  of  Hanover,  Pa.,  and  fig.  1  shows  it*  external 
appearance  oompletely  assembled,  fig.  2  indicating  the  interior 
construction  of  the  mechanism.  It  will  be  seen  that  it  consist* 
of  a  main  drum  round  which  the  banding  wire  passes,  being  guided 
to  it  by  the  three  studs  shown  in  fig.  1,  immediately  behind  the 
drum.  It  then  passes  over  a  grooved  pulley  shown,  to  the  arma- 
ture whioh  has  to  be  banded.      The  large  drum  is  subject  to  a  re- 


Figs.  1  &  2. — Abmature  Banding  Equipment. 


tarding  force  inside  the  case,  which  is  given  as  shown  in  fig.  2,  by 
means  of  a  metal  strap  covered  on  the  inside  with  leather,  the 
tension  of  which  can  be  adjusted  by  means  of  a  knurled-headed 
screw.  The  brake  drum  and  the  external  wire  drum  are  free  to 
rotate  with  respect  to  one  another,  but  inside  the  case  is  a  reduc- 
tion spur  gearing,  by  means  of  whioh  a  magnification  of  the  effect 
of  tension  exerted  by  the  internal  strap  is  obtained  on  the  external 
brake  drum.  In  this  way  a  very  strong  retarding  force  is  obtained. 
The  complete  tool  is  mounted  on  the  lathe  carriage  by  means  of 
the  removable  rod  shown  in  fig.  1,  lying  at  the  side  of  the  tool,  and 
in  fig.  2  placed  in  position.  Clamping  arrangements  are  also  pro- 
vided for  holding  the  band  wire  tight  when  the  banding  is  finished 
until  the  armature  banding  operation  has  been  completed  and  the 
wire  can  be  severed. 

A  Simplex  Interior  Fitting. 

Messes.  Simplex  Conduits,  Ltd.,  of  116,  Charing  Cross  Road, 
W.C.,  send  us  supplementary  sheet  TH,  dealing  with  their  well- 
known  conduit  system  of  electric  wiring  particularly  adapted  for 


Fig.  3 — Simplex  Interior  Fitting. 


use  in  factories,  warehouses,  kc,  where  girders  are  encountered. 
Amongst  the  items  illustrated  and  described  may  be  mentioned  au 
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interlocking  switch  plug,  watertight  switch,  girder  clips  for  right 
angle  and  parallel  runs  of  conduit,  spacing  saddles,  to).,  and  an 
improved  type  porcelain  interior,  which  we  illustrate  in  fit'  :>.  nnd 
which  is  intended  for  use  with  standard  types  of  rectangular 
junction  boxes  as  a  means  of  taking  tappings  off  the  main 
circuit  wires  or  for  connecting  a  flexible  wire  to  a  lighting 
point.  The  interior  is  double  pole,  and  has  two  main  terminals 
of  unique  design.  These  terminals  are  hexagonal  in  shape, 
and  have  a  central  slot,  which  slot  is  threaded  internally 
to  take  a  grub  screw.  The  particular  advantage  of  this  type 
is  that  it  is  not  necessary  to  actually  sever  the  conductor 
to  secure  efficient  connection.  The  insulation  is  bared  back 
for  the  space  of  about  |  in.,  and  the  exposed  conductor 
dropped  into  the  slot  and  secured  by  the  grub  screw  referred  to. 
These  terminals  are  of  sufficient  si/e  to  allow  of  a  small  cheese 
head  screw  being  tapped  into  the  side  for  connecting  the  branch 
wires.  Copies  of  thiB  leaflet  can  be  had  on  application  to  any  of 
the  company's  branches. 

Ilnll-Matt  Lamp  Fittings. 

IS.  B1BMBK8  Bros.  Dynamo  Works,  Ltd.,  Tyssen  Street, 
Dalston,  send  us  particulars  of  some  new  lanterns  for  half- watt 
lamps,  which  are  specially  adaptable  to  interior  and  exterior  Bhop 
lighting.  In  designing  these  lanterns  a  special  point  has  been 
made  of  ensuring  an  efficient  system  of  ventilation,  whilst  they  are 
also  provided  with  an  adjustablr  carrier  to  regulate  the  position  of 
the  lamp  in  the  lantern.  They  are  made  of  black,  vitreouB 
enamelled  iron,  and  provided  with  an  insulated  shackle  suspension. 


<w 


Fig.  l.— Exterior  Fitting.        Fig.  5.— Interior  Fitting. 

One  of  these  lanterns  has  a  metal  reflector  of  parabolic  pattern, 
and  is  intended  for  the  exterior  illumination  of  shop  windows  ;  it 
will  be  seen  that  a  maximum  illumination  is  focussed  in  one 
direction,  whilst  the  source  of  light  is  well  screened  from  the  eye 
on  the  opposite  side. 

The  other  lantern  is  fitted  with  a  distributive  type  of 
metal  reflector  and  an  opalescent  globe,  which  is  open  at  the 
bottom  ;  the  effect  is  a  soft  diffusion  of  light  without  diminishing 
the  floor  illumination — at  the  same  time  being  open  at  the  bottom 
it  aids  the  effective  ventilation  of  the  lantern. 

The  size  of  lantern  for  use  with  a  1,000-c.r.  half-watt  lamp  is 
19  in.  x  14  in.  A  price  list  embodying  these  designs  will  shortly 
be  issued. 


BRITISH    PRACTICE    IN 

THE     CONSTRUCTION     OF     HIGH-TENSION 

OVERHEAD    TRANSMISSION    LINES. 


(/•"/    abttraot    of  paper   read  by  Mr.  B,   Welbourn    before   Hie 

Ixstiti  tion  of  Elect  :  EEB8,  see  Electrical 

Review,  pp.  114, 127  <in<l20->.~) 

Discussion  at  Edinburgh, 
Mu,  MacLeod  (Glasgow)  said  that  the  delay  in  getting  an  over- 
head line  approved  was  a  most  serious  handicap  to  power 
development.  In  his  opinion  the  Board  of  Trade  and  the  Post- 
master-General's requirements  conld  quite  well  be  met  by  the  issue 
of  suitable  regulations  framed  on  similar  lines  to  those  recently 
issued  by  the  Home  Office,  specifying  the  requirements  of  the  two 
departments,  J  letailed  constructional  plans,  approved  and  certified, 
might  be  held  as  evidence  of  their  consent,  and  as  such  could  be 
submitted  to  the  local  authority  ;  such  plans  conld  be  approved 
for  a  period  of  five  years,  unices  revoked  earlier.  It  Beemed 
unnecessary  that  the  same  formality  Fhould  require  to  be  gone 
through  for  every  new  line.  It  was  particularly  gratifying  to 
note  the  remarks  by  .Mr.  A.  P.  Trotter  in  favour  of  carrying  over- 
head  line*  alongside   public  highways.      These   remarks  augured 


well  for  relaxing  the  stringency  of  the  Board  of  Trade  Regula- 
tions governing  the  angle  at  which  a  public  highway  might 
be  crossed.  In  some  caBes  it  was  necessary  to  use  underground  cable 
for  road  crossings  on  account  of  its  being  impracticable  to  meet  the 
conditions  for  an  overhead  crossing.  The  success  of  an  overhead 
line  depended  almost  as  much  upon  its  position  as  upon  its  con- 
struction, and  due  allowance  must  be  made  for  the  fact  that  in 
the  United  Kingdom  the  prevailing  wind  in  stormy  weather  was 
south-westerly  in  direction.  If  through  ignorance  or  neglect  of 
this  fact  an  engineer  built  a  line  immediately  to  the  northward  of 
a  tree  or  plantation,  when  a  gale  come  along,  small  branches  were 
detached  from  the  swaying  trees  and  carried  bodily  sometimes  15 
or  20  yards,  and  deposited  across  two  or  more  of  the  conductors. 
This  factor  was  so  important  that  it  ought  to  be  laid  down  as  a 
standing  regulation  that  no  high-tension  line  should  be  carried 
past  the  north  Bide  of  a  tree  or  plantation  at  a  less  distance  from 
it  than  40  yards.  The  split  conductor  system  as  applied  to  over- 
head construction  had  very  little  to  commend  it,  for  the  reason 
that  for  a  given  total  sectional  area  of  line,  one  must  of  necessity 
use  double  the  number  of  insulators  that  would  be  required  if 
only  one  circuit  were  employed,  thus  doubling  the  risk  of  failure. 
For  three-phase  overhead  construction  he  was  of  opinion  that  a 
single  set  of  conductors  with  Mer/.-Price  balanced  protective  gear, 
employing  bare  pilot  wires,  was  hard  to  beat.  It  seemed  to  him 
to  be  inherently  bad  practice  to  attempt  to  carry  more  than  one  cir- 
cuit on  any  given  pole  line  on  account  of  the  great  risk  of  fatal  acci- 
dents. Celluloid  envelopes  for  attachment  to  the  top  of  insulators 
were  used  very  much  all  over  the  Continent.  In  practice  it  was  a 
matter  of  great  difficulty,  without  some  such  device,  to  locate 
punctured  insulators.  As  soon  as  the  line  went  to  earth  the 
celluloid  cap  was  burned  up.  For  a  while  the  Clyde  Valley  Power 
Co.  were  very  much  troubled  with  punctured  insulators,  and  at 
first  were  inclined  to  blame  the  make  of  the  insulators,  but  they 
found  by  careful  observation  that  the  cause  was  unequal  expan- 
sion in  the  insulator  itself.  After  a  spell  of  warm  weather,  when 
the  long  steel  arms  were  baking  in  the  sunshine  of  a  warm  day,  it 
was  found  that  the  heat  was  conducted  from  the  arms  to  the  steel 
pins,  which  were  maintained  at  a  high  temperature.  When  the 
cool  breeze  came  along  internal  pressure  was  set  up,  and  it  was 
only  a  question  of  time  before  fissureB  began  to  develop  in  the 
internal  structure,  and  led  to  a  failure.  They  had  had  as  many  as  six 
punctured  insulators  in  a  stretch  of  a  mile.  The  terminal  pole 
arrangement  shown  seemed  to  be  liable  to  disturbance  from 
birds  settling  on  or  about  the  choke  coils.  On  the  lines  h'. 
was  responsible  for,  the  bird  trouble  had  been  effectually  overcome 
by  the  use  of  treble  insulation  on  all  terminal  and  turning  poles. 

Mk.  Seddon  said  that  if  they  were  to  realise  the  scheme  for 
utilising  the  series  of  locks  from  Fort  William  to  Fort  Augustus 
they  would  have  a  transmission  system  to  rival  those  of  their 
Continental  friends.  In  comparing  the  relative  costs  of  the  two 
systems  the  author  had  been  too  conservative  in  calculating  the  price 
of  cables.  When  a  new  road  was  started  there  was  a  temptation  to 
lay  down  more  copper  than  was  wanted  in  the  immediate  future. 
The  money  spent  thus  would  be  outlying  capital  for  many  years, 
though  it  might  be  found  a  good  enough  investment  if  the  business 
had  a  great  and  rapid  extension.  He  asked  if  concrete  poles  were 
unsuitable  and  what  objections  there  were  to  earthing  one  phase  of 
the  line.  It  seemed  to  him  that  this  would  considerably  cheapen 
the  structure,  as  only  two  insulated  wires  would  be  required  and 
the  line  would  then  take  the  place  of  the  earth  wire.  Arrester 
horns  were  likely  to  gather  dust  inside,  and  he  found  that  charging 
the  horns  every  day  for  dislodging  the  dust  obviated  hand- 
cleaning. 

The  Chairman  asked — in  connection  with  the  tables  on  the  cost 
of  overhead  in  comparison  with  underground  cables — how  the 
latter  cable  was  laid,  directly  in  the  ground  or  in  troughing.  That 
had  an  important  bearing  on  the  cost  of  the  work.  He  had  some 
time  ago  to  make  an  estimate  comparing  the  cost  of  an  under- 
ground cable  with  overhead  construction  for  a  distance  of  over 
three  miles,  with  a  particular  size  of  conductor,  working  at  10,000 
volts,  and  the  cost  of  the  cable  laid  in  the  ground  was  £1,250,  but 
the  cost  for  the  overhead  line  was  only  £620,  being  much  less  than  Mr. 
Welbourn's  estimate.  In  this  particular  case  there  was  no  question 
of  paying  for  wayleaves.  He  thought  Mr.  Welbourn  had  capitalised 
the  annual  value  of  the  wayleave  rental.  While  they  would  like 
to  get  some  standard  system  for  overhead  construction  which  all 
would  approve  of,  it  was  difficult  to  Bee  how  that  could  be  done,  in 
view  of  the  rapid  development  in  the  contrivance  and  also  in  the 
construction  of  these  lines.  Regarding  the  non-accumulation  of 
snow  on  overhead  aluminium  wires  when  these  were  kept  alive, 
he  heard  it  suggested  the  other  day  that  the  fact  that  oxide  of 
aluminium  was  a  non-conductor  of  electricity  might  have  some- 
thing to  do  with  it. 

Mi;.  Welbourn,  in  reply,  said  the  figures  referred  to  by  the 
chairman  were  necessarily  representative  of  the  general  case.  They 
were  taken  from  actual  existing  contracts  which  represented 
average  conditions.  In  this  particular  case  the  overhead  line  price 
included  the  price  of  wayleaves,  and  it  was  perhaps  higher  than 
in  .the  case  cited  by  the  chairman,  because  lead-covered  cables 
were  included.  The  Canadian  engineers  were  emphatic  that 
aluminium  did  not  gather  snow,  while  he  knew  an  aluminium  line 
in  this  country  which  collected  sleet  and  snow.  It  was  an  electro- 
static effect.  As  to  getting  rules  from  the  Board  of  Trade  to  cover 
lines  for  five  years,  he  thought  it  would  bo  rather  unwise,  in  view 
of  the  number  of  changes  taking  place,  to  tie  one's  hands  for  five 
years.  In  five  years  they  had  got  away  from  those  frightful  con- 
traptions the  Board  of  Trade  required,  and  in  five  years  more  they 
might  get  away  from  guard  wircB  altogether.  In  connection  with 
reinforced  concrete  poles,  so  far  as  he  knew  these  had  not  been 
used  on  high-tension,  but   he  knew  of  two  on  low-tension  Bystems. 
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One  of  those  was  in  a  chemioal  works  where  licit  her  wood  nor 
steel  would  Btand,  owing  to  tho  gases,  but  I  In  re  nit  bad  Dot  been 
(TOOd.  Tho  concrete  had  started  to  pool,  and  water  had  rundown 
tho  poloH,  and  thoy  looked  very  bad  indeed.  Ho  thought  objections 
would  bo  rained  by  the  post  office  and  railway  companies  to  the 
earthing  of  one  phase  of  u  three-phase  system. 


LEGAL. 


Makckni    r.   EjELBBx  WlEHLESS  TeLEGBAPB   Co, 

This  case  waB  mentioned  to  Mr.  .Justice  .Joyce  on  Monday, upon  an 
application  by  the  defendants  that  it  should  be  heard  with  an 
assessor. 

Mu.  Terrell,  for  the  defendants,  said  the  application  was  made 
under  Sec.  8]  Sub  Sec.  1  of  the  Patents  Act,  1907,  which  provided 
that  "  Iu  an  action  or  proceedings  for  infringement  or  rectifica- 
tion of  a  patent  the  Court  may  if  it  think  fit  and  shall  at  the 
request  ol  either  of  the  parties  call  in  the  aid  of  an  assessor  to 
try  the  case  wholly  or  partially  with  his  assistance." 

His  Lordbhii'  :  Has  this  ever  been  done  1 

Mb.  Terrell  :  On  the  request  from  the  parties.,  No.  Hut  it 
has  been  done  by  the  Court  in  one  case.  Counsel  added  that  he 
doubted  whether  this  case  might  not  prove  even  more  complicated 
than  the  one  recorded  case  in  which  an  assessor  had  been  called. 

His  Lordship  :  It  is  quite  dear  that  in  this  case  you  must  have 
shorthand  notes  not  only  of  the  evidence  but  also  of  the  argu- 
ments. 

Mb.  Terrell  :  I  am  not  prepared  on  behalf  of  my  clients  to  pay 
a  9hare  of  the  coats. 

His  Lordship:  But  a  i patent  case  like  this  cannot  be  tried 
without. 

Mr.  J.  Hunter  Gray,  for  the  plaintiff,  opposed  the  application, 
saying  that  for  31  years  the  Courts  had  been  trying  patent  oases, 
and  this  waB  the  first  instance  of  such  an  application.  Moreover, 
there  was  no  information  before  the  Court  on  which  it  could  get  a 
specially  qualified  assessor. 

His  Lordship  :  Who  the  assessor  is  to  be  is  a  different  question, 
but  at  present  I  am  only  considering  whether  there  is  to 
be  one. 

Mb.  Hunter  Gray  :  My  friend  i9  asking  you  to  appoint  one 
now. 

His  Lordship  :  I  shall  order  that  this  case  be  tried  with  an 
assessor.  You  may  now  go  away  and  try  to  agree  on  one.  If  you 
make  up  your  minds  that  you  won't  agree  to  anybody,  then  I 
must  try  to  find  some  one  myself,  with  such  assistance  as  I  can 
get.  

Morgan  Cbdcible  Co.,  Ltd.,  ».  Electrical  Engineering  and 
Equipment  Co.,  Ltd. 

This  action,  in  which  judgment  in  default  of  appearance  by 
defendants  had  been  given  in  the  previous  week,  was  mentioned  again 
to  Mr.  Justice  Eve  in  the  Chancery  Division  on  February  19th. 

Mb.  Hunter  Gray,  for  the  plaintiffs,  said  there  had  been  some 
irregularity  of  service,  and  he  could  not  sustain  the  order. 

His  Lobdship  :  Very  well.    The  order  will  not  be  drawn  up. 


Crompton  &  Co.,  Ltd. 


[The  Bights  of  the  Debenture-Holder.-:.'] 

In  the  Chancery  Division  on  Monday,  February  23rd,  Mr.  Justice 
Warrington  heard  a  motion  in  the  debenture-holders'  action 
brought  by  Player  and  another  against  Crompton  &  Co.,  Ltd.,  and 
others.    The  motion  asked  for  the  appointment  of  a  Receiver. 

Mr.  Clauson,  K.C.,  and  Mr.  J.  F.  Carr  represented  the  plaintiffs  ; 
Mr.  Younger,  K  C,  Mr.  Gore  Browne,  K.C.,  and  Mr.  H.  E.  Wright, 
were  for  the  defendant  company  ;  and  Mr.  Douglas  Hogg  appeared 
for  Mr.  Ivor  Bevan.  Mr.  Bevan  is  the  trustee  of  a  trust  deed  to 
secure  the  debentures. 

His  Lordship  said  the  motion  was  one  of  an  ordinary  nature 
for  the  appointment  of  a  Receiver.  The  question  raised  was 
whether  the  plaintiffs  were  entitled  to  maintain  the  action  for  the 
realisation  of  their  security.  It  had  been  held  in  defence  that  the 
money  was  not  payable  because  no  event  had  happened  such  as 
would  put  the  plaintiffs  into  a  position  to  be  entitled  to  realise 
their  security.  The  plaintiffs  held  debentures  issued  by  Crompton 
and  Co.,  Ltd.,  in  1 895.  These  debentures  were  further  secured  by 
a  trust  deed  of  January  26th,  1895,  the  trustee  being  Mr.  Ivor 
Bevan.  Last  June  Crompton  &  Co.,  Ltd.,  passed  a  resolution  for 
the  voluntary  winding  up  of  the  company  for  the  purpose  of 
reconstruction.  Subsequently  t  he  business  and  assets  of  the 
mortgagor  company  were  transferred  to  the  last  defendants,  who 
were  a  company  bearing  the  same  name.  Since  the  new  company 
had  taken  over  the  old  company's  assets,  the  former  company  had 
executed  a  supplementary  trust  deed  giving  to  the  debenture- 
holders  a  specific  charge  on  certain  assets  not  included  in  the 
original  trust  deed.  What  was  more  material,  they  created  a  new 
floating  charge  upon  the  assets  of  the  new  company.  A  very  large 
number — probably  the  bulk  of  the  debenture-holders — had  accepted 
that  arrangement.  Plaintiffs  were  the  minority,  and  some  said 
they  were  not  bound  by  that  arrangement,  and  the  security  they 
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pany  otherwise  than  for  the  pin-pn  8  Ol   reOrfri.nl   ation 
tion   or   amalgamation,    or    if   an    older   wan    nude    appointing    ■ 
Receiver.     In    his    LordnhipH   opinion,  the  plaintiff*  m 
immediately  to  sue  and  matntoii  and  to  obtain  fndarn 

when  tho  proper  time  cuine.     Plaintiff!     under   the  ciroumet 
asked  for  the  appointment  of  a  Receiver.     Defer:  truly 

said  the  new  company  was  a  prosperous  company,  and  tha*  the 
arrangement  proposed  w»  perfectly  honeel  and  that,  he  ought 
not,  at  the  instance  of  plaintiffs  and  a  minority,  to  appoint 
a  Receiver.  They  said  the  appointm"nt  miifht  damage  the  i 
pany.  His  Lordship  said  the  right  to  the  appointment  of  a 
Receiver  was  one  of  the  ordinary  rights  accruing  to  a  mortgage 
and  especially  to  an  equitable  mortgagee  who  had  no  means  of 
taking  possession  and  whose  security  was  realisable  oh  one  of  the 
steps  in  the  realisation.  He  thought  therefore  that  plaintiffs  were 
entitled  to  a  Receiver.  Inasmuch,  however,  as  the  company  was 
a  prosperous  company,  and  to  immediately  put  a  stranger  in 
possession  of  the  assets  m:ght  do  some  damage,  his  Lordship 
thought  he  might  quite  properly  while  making  an  immediate 
appointment,  direct  the  Receiver  not  to  give  security  or  take 
possession  of  the  assets  until  the  expiration  of  a  certain  period. 

Mu.  Clauson  said  he  was  prepared  to  accede  to  a  suggestion 
from  the  other  side.  This  was  to  refer  it  to  chambers  to  appoint 
a  proper  person,  the  order  not  to  be  proceeded  with  for  six  weeks 
except  by  the  judge's  order  or  by  consent. 

His  Lordship  made  the  order  in  those  terms. 


Metallic  Seamless  Tube  Co.  v  A.  W.  Perot. 
According  to  a  report  in  the  Englishman,  this  case  was  before  the 
Calcutta  High  Court  in  January  before  Mr.  Justice  Chitty,  when 
Mr.  Brandt  applied  on  behalf  of  the  plaintiffs  for  an  order  for  a 
consent  decree.  The  plaintiff  company  carry  on  business  in  England, 
while  the  defendant  is  an  electrical  engineer  and  carries  on  business 
in  Calcutta  as  A.  W.  Perot  &  Co.  The  present  suit  wa3  filed  in 
May,  1912,  to  recover  R«.  17,340,  being  the  price  of  goods  sold  and 
delivered  by  the  plaintiffs  to  the  defendant.  The  parties  were  now 
agreed  that  the  suit  should  be  compromised  and  that  a  consent 
decree  be  passed,  the  defendant  having  undertaken  to  pay  to  the 
plaintiffs  Rs.  0,363  in  full  satisfaction  of  their  claim. 

Mb.  J.  V.  Watkins,  having  consented  on  behalf  of  the  defendant, 
His  Lordship  granted  a  consent  decree  for  Rs.  6,363. 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 
AUSTRALIA. — The  Inter-State  Commission,  to  which  reference 
has  been  made  in  previous  issues  of  the  Electrical  Review, 
have  received  applications  for  further  tariff  assistance  in  the  case 
of  the  following,  the  existing  rates  for  which  under  the  pre- 
ferential tariff  for  British  goods  are  quoted  : — 

Petrol  engines      20  %  ad  val.  (no  preference). 

Applications  for  reduction  of  present  duties  or  opposing  sug- 
gested new  duties  have  been  made  for  the  following  goods  : — 
Generators  for  direct  coupling  to  steam  engines — 

Up  to  capacity  of  200  h.p 20    %  ad  val. 

Over  the  capacity  of  200  h.p.  ...     124  %      „ 

Telephones,  telephone  switchboards  and 

appliances  (opposition  to  preference)      Free  (no  preference) 
Electric    metallic-filament    lamps    and 

electric  incandescent  lamps 10    %  ad  val. 

Application  for  imposition  of  duties  on  iron  and  steel  and  other 
wire  now  free  of  duty  and  applications  for  the  extension  of  the 
tariff  preference  to  British  goods  in  the  case  of  the  following 
goods  have  also  been  received  : — 

Engines,     superheated     steam,     semi- 
stationary  and  crude  oil  engines       ...     20  %  ad  val.  (no 

preference) 
Electric  cable  and  wire  (covered)         ...  Free 

Iron  and  steel  wire         Free 

These  applications  will  be  considered  in  due  court e. 
SOUTH  AFRICA.— H.M.  Trade  Commissioner  has  forwarded 
information  as  to  certain  further  rulings  which  have  been  made 
regarding  the  new  regulations  for  the  declaration  on  invoices, 
of  the  home  consumption  value  of  goods  imported  into  South 
Africa. 

The  Commissioner  of  Customs  states  that,  with  reference  to  the 
production  of  invoices  showing  home  consumption  values,  in  all 
cases  where  such  invoices  are  not  presented,  deposits  will  be  taken 
sufficient  to  cover  duty  on  a  25  per  cent,  increase  of  the  prices 
invoiced  to  the  importer,  pending  the  production  of  invoices  show- 
ing the  required  particulars.  It  is  further  stated  that,  in  case*  of 
difference  between  the  home  and  export  selling  prices,  if  the  home 
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8ellinjr  value  is  greater  than  when  for  export,  the  seller  must  give 
the  price  he  can  obtain  when  selling  for  home  consumption,  which 
is  required  of  him.  Unless,  therefore,  the  manufacturer  does  give 
the  higher  value  he  obtains  in  his  home  market,  the  importer 
renders  himself  liable  to  a  penalty  for  incorrect  declaration,  and 
the  possible  forfeiture  of  his  goods.  It  is  the  intention  of  the 
Customs  Department  to  check  the  accuracy  of  the  declarations  by 
actual  inquiries  in  Europe.  With  regard  to  the  value  of  goods  on 
which  duty  is  payable  being  either  that  at  the  place  of  purchase 
or  free  on  board,  the  Customs  Department  have  issued  a  Regulation 
to  the  effect  that  when  a  purchase  is  made  by  an  importer  (which 
includes  his  agent)  bona  Me  inland,  the  railage  to  the  port  of 
shipment,  if  shown  separately  en  an  invoice  or  by  a  separate  debit 
note,  may  be  deducted  for  the  purpose  of  arriving  at  the  "  true 
current  value  "  as  defined  by  law.  The  onus  of  proving  the  true 
place  of  purchase  and  the  correctness  of  the  deductions  will  rest 
with  the  importer.  Ordinarily,  the  place  where  the  invoice  is  made 
will  be  taken  to  be  the  place  of  purchase. 

ICELAND. — A  new  tariff  law  recently  passed  provides  for  a  duty 
of  2  (ire  per  kg.  on  goods  imported  into  Iceland  other  than  those 
admitted  free  of  duty  or  specially  referred  to  in  the  tariff.  This 
rate  will  apparently  be  applicable  to  electrical  and  similar  goods. 
The  law  came  into  force  on  January  let. 

100  ore  =  Is.  \\i. 


NEW    PATENTS    APPLIED    FOR.    1914. 

(N'OT  YET   PUBLISHED.) 
Compiled    expressly    for    this    journal    by    MESSRS.    \V.    P.    Thompson    &    Co., 
Electrical     Patent    Agents,    285,    High     Holborn,    London,    W.C.,    and    at 
Liverpool  and   Bradford,  to  whom  all    inquiries  should  be  addressed. 


3,318.  "  Trolley  heads  for  electric  tramcars,  locomotives,  rope  railways,  and 
the  like."    L.  Johnston  and  G.  W.  Green.    February  9th. 

3.323.  "  Device  for  preventing  the  removal  of  electric  lamps."  C.  Wharram. 
February  9th. 

3.324.  "  Incandescent  electric  lamps."     J.  F.  Newton.     February  9th. 
3,328.     "  Securing  arrangement   for  electric  cables."     St.   Helens  Cable  and 

Rubber  Co.,   Ltd..  and  J.  C.   White.     February  9th.     (Complete.) 
3,336.     "  Protecting    device    for    use    with    electric    tramway    carriages."     T. 

TILING.     February  9th. 
3,342.     "  Incandescent  electric  lamps."     G.  Hookham.     February   9th. 

3.358.  "  Machine  telephone  switching  systems."  Western  Electric  Co.,  Ltd. 
(F.  T.  Woodward,  Belgium.)     February  9th. 

3.359.  "  Machine  telephone  switching  systems."  Western  Electric  Co.,  Ltd. 
(F.  T.  Woodward,  Belgium.)     February  9th. 

3,380.  "  Impulse  control  systems."  Western  Electric  Co.,  Ltd.  (F.  T. 
Woodward,  Belgium.)     February   9th. 

3,371.  "  Systems  of  and  apparatus  for  the  wireless  electrical  operation  at 
distance  of  a  type-printing  machine."  Franceso  de  Bernochi.  February  9th. 
(Convention  date,  March  15th,  1913,   Italy.)     (Complete.) 

3,385.  "  Switches  for  controlling  electric  motors."  British  Thomson- 
Houston  Co.,  Ltd.,  A.  P.   Young,  and  E.  Carton.     February  9th. 

3.393.  "  Dynamos  for  generating  electric  currents."  D.  SuchoSTAWer  and 
J.  O.  Oxi.ey.    February  9th. 

3,431.  "  Devices  for  preventing  disconnection  of  electric  lamps  from  bayonet- 
type  sockets."     E.  C.  R.  Marks.     (P.  H.  Powell,  New  Zealand.)    February  10th. 

3,4.1.';.  "  Centrifugally  regulated  dynamo-electric  clutch."  W.  Morrison. 
February   10th.     (Complete.) 

3,458.  "Telephone  and  telegraph  recording  devices."  C.  Walton.  Feb- 
ruary 10th. 

3,521.  "  Electrical  damping-out  or  discriminating  relavs  and  the  like." 
W    J.  Healv  and  P.  S.  Wentworth.     February  11th. 

3,530.  "  Universal  electrical  switch."  L.  Beretta.  February  11th. 
(Complete.) 

3,538.  "  Electrically-operated  reciprocating  apparatus."  T.  F.  Wall.  Feb- 
ruary Ilth. 

3.552.  "  Electric  train  or  tram  control  svstems."  J.  R.  Beard  and  W.  L 
Shand.     February  11th.     (Complete.) 

3,583.  "  Contact-breaker  device  for  electromagnetic  vibrating  members." 
A.  H.  Maitke  and  V.  H.  G.  Martin.  February  11th.  (Convention  date,  Feb- 
ruary 20th.  1913,  France.)     (Complete.) 

3,587.     "  Electric  measuring  instruments."     L.  C.  Benton.     February  11th. 

3.589.  "  Alternating  current  machines  and  the  like."  R.  B.  Ransford. 
(Compagnie  Universelle  de  Telegraphic  et  de  Telephonie  sans  Fit,  France.) 
February  11th. 

3.590.  "  Alternating-current  machines,  transformers,  and  similar  apparatus." 
R.  B.  Ransford.  February  11th.  (Compagnie  Universelle  de  Telegraphic  et  de 
Telephonic  sans  Fil.  France.) 

3.591.  "  Method  of  regulating  the  length  of  electric  waves  in  wireless  tele- 
graphy and  telephony."  R.  B.  .Ransford.  February  11th.  Compagnie  Uni- 
verselle  de  Telegraphle  et  de  Telephonic  sans  Fil,  France.) 

3.592.  "  Wireless  telegraph  or  telephone,  transmitters."  R.  B.  Ransford 
February  11th.  i.Compagnic-  Univ.,  raphie  et  le  Telephonie  sans 
Fil,  France.) 

3.593.  "  Wireless  telegraph  and  telephone  transmitters."  R.  B.  Ransford 
February  11th.  (Compagnie  Universellc  de  Tellgraphie  et  de  Telfcphonie  sans 
Fil,  France.) 

3.594.  "  Electric  current  collectors  "  Allgeueini:  Klkktkicitats  Ges.  Feb- 
ruary 11th.     (Convention  date,  February    I2th,  1913,  Germany.)     (Complete.) 

3,596.  "Current-collecting  devices  for  dynamo-electric  machines."  British 
Thomson-Houston  Co.,  Ltd.,  and  F.  P.    Wiiitaker.     February  lltli. 

3,615.  "Terminal  or  attachment  fittings  of  electric  conductors."  H. 
Edmonds.     February  12th. 

3,643.  "  Construction  of  electric  pocket. lamp  dry  batteries  and  outer  shell 
or  case  containing  the  aforementioned  drv  batteries."  J.  S.  Hamilton.  Feb- 
ruary 12th. 

3.649.  "  Electric  switches."  IcRANtr  Electric  Co.,  Ltd.  February  12th 
(Cutler-Hammer    Manufacturing   Co.,    United    States.)      (Complete.) 

3.650.  "  Electric  circuit  controlling  devices."  Igranic  Electric  Co.,  Ltd 
February  12th.  (Cutler-Hammer  Manufacturing  Co.,  United  States.) 
(Complete.)  ' 

3,654.  "Electrolytic  apparatus."  I.  H.  Levin.  February  12th.  (Conven- 
tion date,   May  9th,    1913,    United   States.)     (Complete.) 

3,658.  "  Working  or  controlling  electrical  machinery."  Siemens  Bros. 
Dyxauo  Works,  Lid.  Februarv  12th.  (Slemens-Schuekertwerke  G.m.b.H., 
Germany.)     (Addition    to  1,716/10.)     (Complete.) 


3,636.  "  Pus*  dndat  l»r  slestrieel  eirsuits"  F  •  Svuwjmteer  »nH  N.  J. 
Conrad.     Februar>    12th.     (Complete.) 

3,699.  "Electro-magnetic  relays.  Western  ELECTRIC  Co,  Ltd.  February 
12th.     (F.  T.  Woodward,  Belgium.)     (Complete.) 

3.701.  "  Rotary  electric  twitches."  M.  K.  Owkiky.  February  13th. 
(Complei 

3.702.  "Incandescent  lamp  locket."  II.  Marks  and  v  Hblsbl,  February 
12th.     (Complete.) 

8,708.  "Switches."  W.  \V.  Dean.  February  12th.  (Convention  date, 
February  18th,  1913,  United  States.)    (Complete.) 

3,722.     "  Electrical    heating-apparatus."     A.    F.   Berry.     February   12th. 

:t,712  "  Relay  mechanism  for  multiplex  printer."  D.  Murray.  Feb- 
ruary  13th. 

3.750.     "  Electrical    regulator."     F.   J.   Gray.     February   13th. 

3,768.  "  Ignition  devices  for  internal  combustion  engines."  \Y.  PftOK. 
February  13th.    (Complete.) 

3,763.  "  Apparatus  for  drawing  wire."  E.  Buckler,  legal  representative  of 
1..   Buckler,  deceased.     February  13th. 

3,818.  "  Thermal  contact  device  for  electric  circuits."  B.  Jeidel,  nie 
Hindu..  February  13th.  (Convention  dale,  December  5th,  1913,  Germany.) 
(Compteti  ; 

3.831.  "  Svstems  of  electrical  distribution.  British  Thomson-Houston  Co., 
Ltd.     February  13th.     (General   Electric  Co.,  United  States.) 

3.832.  "  Brush-holder,  and  plug  contact  for  use  with  magneto-electric  igni- 
rimi  apparatus."  Unterbekg  and  Hf.lmle.  February  13th.  (Convention  date, 
December  4th,  1913,  Germany.)     (Complete.) 

3,835.  "  Electric  furnaces."  Sor.  Electro-Mf'.tai.i.ukgique  de  St.  Bkron. 
February  13th.      (Convention  date,   February  20th,   1913,    France.)     (Complete.) 

3,840.  "  Wireless  telcgraphv  signal-receiving  apparatus."  W.  A.  Benton 
and  W.  C.  Loynes.     February  14th. 

3,858.  "  Induction  motors."  W.  Hartnell  and  D.  D.  Rayner.  Feb. 
ruary  14th. 

3,861.  "  Signalling-appliance  of  the  electrical  type  for  use  in  connection  with 
colliery  winding-engines."     A.  J.    Routledge.     February  14th. 

3,881.  "  Method  of  and  means  for  effecting  adjustment  of  length  in  running 
electric  cables."     H.  S.  Hele-Siiaw.     February  14th. 

3,900.  "  Mounting  bracket  for  switches  and  the  like."  A.  Heckt.  Feb- 
ruary  14th.      (Convention   date,    February    14th,    1913,   Germany.)     (Complete.) 

3,902.  "  Circuits  for  semi-automatic  telephone  exchanges."  Siemens  Bros.  & 
Co.,  Ltd.,  E.  A.  Laidlaw,  and  W.  H.  Grinsted.     February   14th.     (Complete.) 

3,912.  "  Arrangements  for  regulating  the  phase  displacement  between  the 
main  current  and  voltage  fields  of  a  Ferraris  meter.  Allgemeine  Elektrici- 
tats-Ges.  Februarv  14th.  (Convention  date,  February  15th,  1913,  Germany.) 
(Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and   Bradford ;    price,  post  free,  9d.   (in  stamps). 


19X2. 

24,260.  Electrically-Operated  Musical  Instruments.  R.  Eisenmann. 
October  23rd. 

29,531.  Gyrostatically-Controlled  Moving  Body.  J.  G.  Gray.  December 
23rd.     (Cognate  Application,  1,373/13.) 


1913. 

1,658.  Means  for  Forming  Clay  Banks  Employed  in  the  Manufacture  of 
Insulators  and  other  like  Articles.    W.  Podmore.    January  21st. 

1,895.  Switch  for  Electric  Lighting  on  a  Small  Scale.  Electromechanische 
Industrie  Ges.  &  F.  Herrmann.     January  23rd. 

1,915.  Manufacture  of  Tungsten.  British  Thomson-Houston  Co.  (General 
Electric  Co.).     January  23rd. 

1,990.  Dynamo  Machines  for  Constant  Output  at  Varying  Speeds.  W.  G. 
Lee  and  P.  J.  Oldfield.     January  24th. 

2,372.  Electric  Safety  Lamps  for  Mines  and  the  Like.  T.  Attwater. 
January  29th. 

2,469.  Storace  Battery  Charging.  I.  J.  Simon,  A.  F.  Roberts,  &  E.  H. 
Chadwick.     January  30th. 

2,588.  Time  Mechanism  for  Operating  Electric  Switches,  Gas  Valves,  and 
the  Like.  G.  O.  H.  Horstmann,  E.  H.  Horstmann,  A.  Horstmann,  S.  A. 
Horstmann,  &  W.  T.  Edgar.     January  31st. 

2,757.  Electrical  Switches.  William  McGeoch  &  Co.  and  W.  T.  Reynolds. 
February  3rd. 

2.918.  Transmitting  Apparatus  for  use  in  Wireless  Telegraphy  and  Tblk- 
PHCNY.     G.  Marconi.     February  4th. 

2.919.  Transmitting  Apparatus  for  use  in  Wireless  Telegraphy  and  Tele- 
phony.    G.  Marconi.     February  4th. 

3,445.  Process  for  the  Manufacture  of  Iron  Particularly  Applicable  for 
USE  in  Dynamo  Machines,  and  for  Like  Purposes.    W.  Rubcl.     February  10th. 

3,462.  Electric  Switches.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     February  10th. 

3,684.  Electric  Motor-Control  Systems.  British  Thomson-Houston  Co. 
(General  Electric  Co.).     February  12th. 

4,425.  Signalling  Apparatus  on  Tramcars  and  the  Like.  R.  Heaton. 
February  21st. 

4,472.  Electricity  Prepayment  Meters.  British  Insulated  &  Helsbv  Cables, 
Ltd.,  &  L.  B.  Wilson.    February  21st. 

5,013.  Generators  of  Electric  Current  for  Ignition  Purposes.  G.  A. 
Vandcrvcll  &  A.  H.  Midgley.     February  27th. 

6,000.  Preparation  of  Acetaldeiiyde.  Consortium  ftir  Elektro-Chemische  In. 
dustrics  Ges.     March  11th.     (May  22nd,  1912.) 

6,285.  Regulation  of  Dynamo-Electric  Machines.  British  Thomson-Houston 
Co.   (Compagnie   Francaise  Thomson-Houston).      March   13th. 

7,137.  Manufacture  and  Production  of  Soluble  Condensation  Products  of 
Formaldehyde.    J.  Y.  Johnson  (Badische  Anilin  &  Soda  Fabrik).     March  35th. 

7,722.  Incandescent  Electric  Lamps  T.  W.  Lowden.  April  2nd.  (Addi- 
tion to  1.180/12.) 
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Ki.shwiiKRK  in  this  issue  we  print  the  full  text  of  the 
Bill  which  is  about  to  be  introduced  into  Parliament  on 
behalf  of  the  Municipal  Electrical  Association,  and  which 
will  no  doubt  be  prominently  before  the  electrical  world 
during  the  next  few  months.  It  represents,  we  believe, 
the  utmost  lengths  that  the  Association  is  prepared  to 
go  in  the  direction  of  concession  and  conciliation,  in 
order  to  establish  a  lasting  peace  with  the  electrical 
contractors,  and  to  bring  to  an  end  the  constantly  recurring 
combats  between  the  two  parties,  both  of  whom  have  so 
much  to  gain  and  nothing  to  lose  by  making'peace.  Even 
with  a  favourable  House  of  Commons,  the  Association  has 
hitherto  failed  to  carry  the  Bill  that  it  would  prefer 
through  both  Houses  to  the  goal  of  Royal  Assent ; 
now,  we  rejoice  to  see,  the  spirit  of  compromise  has 
prevailed,  and  a  genuine  attempt  has  been  made  to 
arrive  at  a  middle  course  which  will  free  the  hands  of 
the  supply  engineers  without  sacrificing  the  interests  of 
their  colleagues — to  convert  the  feud  into;  an  honourable 
alliance. 

That  is  a  consummation  devoutly  wished  by  all,  and  by 
none  more  than  ourselves ;  we  have  long  urged  the  con- 
tending parties  to  come  to  terms  and  join  their  forces 
against  their  common  rivals,  and  we  hope  ere  long  to 
witness  that  happy  combination.  But  we  have  heard  only 
one  party  to  the  bond  :  what  will  the  contractors  have  to 
say  to  the  Bill  ?  "We  understand  that  as  we  go  to  press 
with  these  lines,  they  are  deliberating  upon  the  proposals 
contained  in  the  Bill,  and  their  decision  will  not  be  known 
in  time  for  detailed  comment,  though,  perhaps,  we  may  be 
able  to  record  it  in  our  "  Notes." 

It  will  be  seen  that  the  commencement  of  the  Bill  is 
similar  to  that  of  last  year,  but  in  Clause  4  are  introduced 
a  number  of  provisions  intended  to  meet  the  case  of  the 
Electrical  Contractors.  The  latter  are  given  the  right  to 
make  use  of  the  municipal  showrooms,  and  to  receive  the 
trade  discount  upon  any  fittings  they  may  sell  on  behalf  of 
the  municipality  ["  fittings  "  here  means  "  fittings,  apparatus 
and  appliances  for  lighting,  heating  and  motive  power,"  &c. 
(see  Clause  1  (1))]  ;  they  are  to  receive  commission  on  other 
business  introduced  by  them,  and  are  protected  against  un- 
fair cutting  of  prices  ;  and  the  municipal  authority  is  in- 
hibited from  executing  the  wiring  of  private  property 
except  through  the  agency  of  the  contractors.  The  supply 
authorities,  on  the  other  hand,  are  protected  against  the 
formation  of  a  ring  amongst  the  contractors  to  whom  they 
must  entrust  such  work,  and  both  parties  are  provided  with 
a  ready  means  of  resorting  to  arbitration  on  any  points  of 
disagreement.  Most  of  the  other  clauses  are  practically 
identical  with  those  of  last  year's  Bill,  but  a  new  clause  is 
inserted  to  protect  the  property  of  contractors  against  dis- 
traint upon  premises  where  it  is  let  on  hire  under  agreement 
with  the  supply  authorities. 
[385]  C 
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While  the  provisions  of  the  Bill  are  doubtless  capable  of 
improvement  in  detail,  it  is  difficult  to  see  upon  what 
grounds  the  contractors  can  take  exception  to  the 
terms  proposed  as  a  whole.  That  they  should  claim 
B  monopoly  of  all  transactions  other  than  the  bare 
supply  of  electrical  energy  is  hardly  conceivable,  in 
view  of  the  fact  that  Parliament  has  already  authorised 
many  local  authorities  to  carry  on  such  business, 
and  Las  thereby  sanctioned  it  in  principle.  Tndeed,  seeing 
that  the  local  authorities  have  been  encouraged  by  Parlia- 
ment to  embark  upon  the  business  of  trading  in  electricity, 
it  is  but  reasonable  that  they  should  be  placed  in  a  posi- 
tion to  carry  on  the  business  on  commercial  lines.  The 
grant  of  powers  to  let  out  on  hire  motors,  radiators  and 
cooking  apparatus,  is  a  crying  need  and  cannot  be  withheld. 
If  the  contractors  were  in  a  position  to  do  this  themselves, 
their  opposition  might  have  a  better  chance  of  success,  but 
it  is  notorious  that  they  cannot  do  it,  and,  moreover,  it  is 
very  questionable  whether  they  really  wish  to  do  it. 
Generally  speaking,  it  is  to  the  contractor's  advantage 
to  complete  a  job  and  be  done  with  it  ;  he  does 
not  desire  to  lock  up  his  capital  in  motors  and 
cookers  as  an  investment,  perhaps  a  speculation, 
and,  unfortunately,  he  often  has  not  capital  at 
command  to  tie  up  in  that  way.  This  branch  of  the  busi- 
ness is  certainly  better  in  the  hands  of  the  municipality, 
which  by  making  large  contracts  can  secure  terms  far 
better  than  those  obtainable  by  individual  contractors, 
dividing  the  business  between  them.  On  the  other  hand, 
the  Bill  clearly  contemplates  that  contractors  who  have 
the  will  and  the  means  shall  be  enabled  to  enter  the  hiring 
field  if  they  wish,  in  co-operation  with  the  municipality, 
and  they  have  the  power  to  do  it  on  their  own  account  in 
any  event. 

What  is  there  to  be  said  against  the  Bill  ?  The  old 
and  weighty  argument  at  once  comes  to  mind — that  rate- 
aided  competition  with  ratepayers  is  not  just — and  that 
argument  cannot  be  refuted.  The  local  authorities  stand 
to  gain  extended  trading  powers  in  various  directions,  with 
the  one  exception  of  wiring  on  "  private  property " — 
a  phrase  which  may  be  construed  to  exolude  public 
buildings.  Provisions  are  made,  no  doubt  in  good  faith,  to 
protect  the  contractor  against  unfair  competition,  such  as 
the  requirement  that  the  department  concerned  shall 
not  be  run  at  a  loss,  and  that  its  accounts  shall  be 
separately  shown  in  the  published  accounts  of  the  under- 
taking, as  well  as  other  provisions  referred  to  above  ; 
but  he  may  regard  these  as  illusory  and  ineffective.  On 
the  other  hand,  the  contractor  is  guaranteed  the  bulk 
r»f  the  wiring,  with  which  in  many  cases  will  go  the 
fixing  and  maintenance  and  a  large  proportion  of  the 
sales.  He  will  be  brought  directly  into  contact  with 
the  consumer,  and  will  have  the  opportunity  of  pushing 
his  own  business.  On  such  lines  as  these  a  modus 
vivendi  has  been  found  at  St.  Marylebone,  for  instance, 
and  similar  understandings  have  been  arrived  at  in  other 
places  where  the  municipalities  possess  hiring  and  wiring 
powers. 

We  have  always  defended  the  just  rights  of  the  con- 
tractor ;  but  we  are  not  bigoted  in  his  favour,  and  we 
believe  he  will  be  consulting  his  best  interests  if  he 
endeavours  now  to  arrive  at  a  friendly  understanding  with 
the  supply  engineers — for  he  may  never  again  have  so 
favourable  an  opportunity  of  securing  satisfactory  terms. 


The  Copper  Market  has  not  been  in  a 
Market^  ver?  c"ieerful  mo°d  lafcely,  being  affected 
not  only  by  unfavourable  internal  con- 
ditions, but  also  by  adverse  outside  circumstances,  which 
together  conspired  to  produce  a  feeling  of  unsettlement 
among  the  consuming  trades,  as  well  as  amongst  speculative 
interests.  While  generally  the  statistical  position  has 
within  the  past  month  tended  to  improve  slightly  (at  all 
events  the  American  position  seems  to  have  cleared  up 
moderately),  it  will  require  some  little  time  before  confidence 
can  be  re-established  as  regards  the  progress  of  consumption 
in  the  United  States.  This,  indeed,  is  really  the  key  to  the 
entire  situation.  American  takings  of  copper  by  consumers 
have  for  several  months  been  very  seriously  curtailed, 
having,  indeed,  been  so  small  as  to  lead  to  the  conclusion 
being  formed  in  Europe  that  the  copper  consuming 
industries  of  America  had  relapsed  into  a  state  of  practical 
stagnation,  the  mail  reports  received  recently  speaking  in 
rather  disconsolate  terms  regarding  employment  in  the 
principal  centres  of  the  brass  trade  there.  The  phase  may 
be  merely  a  passing  one,  however,  for  every  market  has  for 
some  months  now  been  in  a  rut  of  depression  so  far  as 
industrial  activity  is  concerned,  which  has  been  reflected 
probably  with  the  greatest  clearness  in  the  iron  and  steel 
trades.  The  last  few  weeks,  however,  have  witnessed  some 
small  improvement  here,  and  there  can  be  no  reasonable 
doubt  that  if  this  is  so,  as  seems  probable,  the  United  States 
steel  trade  is  on  the  threshold  of  a  period  of  increasing 
activity,  and  the  stimulus  to  be  derived  therefrom 
will  sooner  or  later  be  felt  with  full  force  in  the 
copper  market. 

There  is  no  doubt  that  consumption  everywhere  is  on 
a  reduced  scale  compared  with  last  year,  but  even  here 
there  is  a  possibility  of  matters  improving  as  soon  as 
some  of  the  exceptionally  adverse  conditions  recently  ruling 
have  been  cleared  up,  to  which  end  the  cheapness  of  money 
should  be  a  direct  incentive.  As  regards  the  external  con- 
ditions to  which  reference  was  made  above,  one  of  the  principal 
of  these  has  been  the  serious  rumours  regarding  the  financial 
standing  of  a  leading  French  banking  house.  Happily,  the 
rumours  appear  to  have  been  very  much  exaggerated,  but  they 
had  the  effect  of  quieting  the  speculative  portion  of  the  market, 
thereby  adding  to  the  trials  of  a  position  already  fraught 
with  considerable  difficulty. 

The  prospects  as  regards  production  in  North  America 
seem  to  be  favourable  enough,  and  probably  the  current 
year  will  witness  a  further  expansion  in  output,  pro- 
vided always  that  no  serious  labour  troubles  interfere 
with  the  progress  of  events  as  was  the  case  during 
1913,  which  indeed  was  a  year  of  sporadic  unrest, 
more  especially  in  the  United  States  copper  refineries.  The 
general  outlook  as  regards  prices  is  not  calculated  to  justify 
hopes  of  very  much  higher  figures  than  those  recently  wit- 
nessed, the  tendency  indeed  being  in  favour  of  a  gently 
fluctuating  market,  but  a  fresh  basis  is  needed  to  harmonise 
with  the  altered  conditions  which  have  been  recently  put 
into  force.  Consumers  meantime  will  probably  continue  to 
purchase  material  as  they  require  it.  While  demands  are 
slow  there  is  at  present  no  reason  to  anticipate  any  serious 
forcing  of  material  upon  the  market  by  the  leading  A  merican 
producers.  Nevertheless,  the  protracted  abstention  of 
buying  by  consumers  has  at  last  impelled  a  more  yielding 
attitude  on  the  part  of  the  leading  American  producers 
who,  this  week,  have  reduced  their  prices  from  £C8  10s. 
for  electrolytic  to  about  £67,  while  it  is  considered  likely 
that  they  would  accept  even  less  if  firm  business  were 
offered.  The  European  statistics  for  the  last  half  of 
February  did  not  disclose  much  alteration  as  regards  the 
stocks,  and  whereas  the  visible  supply  has  increased  about 
1,000  tons  on  the  month,  it  arises  entirely  from  larger 
(juantities  being  afloat  from  Chile  and  Australia.  The 
market  is  now  awaiting  with  interest  the  next  American 
returns  which  are  due  in  a  few  days. 
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ELECTRICITY    IN    MINES. 


The  general  report  on  Mines  and  Quarries  for  L912,  by  Mr. 

Redmoyne,  Chief  Inspector  of  Mines,  contains  a  report  by 
Mr.  Nelson,  II.M.  Klectrical  Inspector  of  Mines,  from  wliicli 
it  seems  that  electricity  was  newly  introduced  into  no  fewer 
than  f>(i  mines,  as  against  1(1  in  the  year  l!)l  I,  and  of  these 
as  many  as  81  were  in  Scotland.  It  is  remarkable  that  the 
Scottish  collieries  should  lead  the  way  to  such  an  extent  ;  as 
for  the  other  25,  seven  were  in  the  Northern  Division,  nine 
in  Lancashire,  North  Wales  and  Ireland,  and  nine  in  South 
Wales. 

The  Coal  Mines  Act  of  1 !)  1 1  required  a  return  to  be  made 
on  January  21st,  1!)  13,  of  the  type  and  horse-power  of 
electrical  apparatus  in  use  above  and  below  ground,  and  a 
summary  of  this  return  as  regards  the  horse-power  is  given 
below  : — 

Surface.     Underground.     Total. 
H.P.  H.P.  H.P. 


Scotland          

19,014 

79,343 

93,357 

Northern 

46,333* 

64,583 

110,91(i* 

York  andJS'orth  Midland     ... 

42,257i 

45,615 

87,872i 

Lancashire,  North  Wales  and 

Ireland    

8.409J 

17,4822 

25,892£ 

South  Wales 

70,911  J 

78,4814; 

149,393 

Midland  and  Southern 

7,102 

31,162i 

38,324  J 

Total 


194,088*         316,667*       510,7f,6 


Unfortunately,  this  table  gives  no  indication  of  the  pro- 
portion of  electrical  h.p.  to  the  total  h.p.  used  at  the 
collieries,  but  it  will  be  useful  to  show  by  comparison  with 
future  years  the  growth  or,  Mr.  Nelson  says,  decline  of  the 
use  of  electricity  in  mines.  We  do  not  anticipate  that 
there  will  be  any  decline  ;  undoubtedly  there  will  be  a  steady 
and  continuous  growth. 

As  regards  accidents,  Mr.  Nelson  reports  that  there  were 
12  fatal  accidents,  causing  in  all  14  deaths,  all  of  which 
took  place  in  coal  mines.  Eleven  of  these  fatal  accidents 
were  due  to  electric  shock,  while  the  iremaining  one  was 
due  to  an  ignition  of  firedamp  by  sparks  from  an  electric 
bell  in  use  for  signalling  purposes. 

In  view  of  the  fact  that  sparks  from  signalling  wires 
were  suggested  as  being  the  cause  of  the  Senghenydd  disaster, 
this  report  is  both  interesting  and  important.  The  accident 
occurred  at  Bedwas  Colliery,  near  Newport,  South  Wales, 
and  three  men  were  fatally  burned  and  nine  others  were 
injured  by  an  explosion  of  firedamp. 

The  colliery  was  a  new  one,  consisting  only  of  communication 
roads  between  two  shafts  and  a  level,idriven  about  140  yards  in-bye 
from  the  upcast  shaft.  The  ventilation  was  natural,  assisted  by  a 
fan  driven  by  compressed  air,  but  at  the  time  of  the  explosion  the 
fan  was  ventilating  only  a  rise  heading,  a  turning  off  the  main 
level  about  35  yards  from  the  shaft.  The  in-bye  portion  of  the 
main  level  was  ventilated  by  compressed  air  conveyed  in  a  range 
of  pipes  1  in.  in  diameter.  A  small  haulage  engine,  also  worked  by 
compressed  air,  conveyed  in  a  separate  range  of  pipes,  was  fixed  by 
the  side  of  the  main  level,  at  a  distance  of  about  80  yards  from  the 
shaft.  About  7.15  a.m.  four  shots  for  blowing  down  the  roof  had  been 
fired  about  15  yards  ont-bye  of  the  haulage  engine,  and  all  the  air 
pipes  were  broken  by  the  rock  blown  down.  This  destroyed  the 
ventilation  of  the  inner  portion  of  the  level.     (The  italics  are  ours). 

While  the  work  of  repairing  the  pipes  was  in  progress  firedamp 
accumulated  at  the  face  of  the  level,  and  gradually  worked  back  to 
the  haulage  engine.  Immediately  before  the  explosion  an  electric 
signal  bell  at  the  haulage  engine  was  heard  to  ring.  One  of  the 
injured  men  said  he  was  looking  towards  the  bell  at  the  moment, 
and  saw  a  flash  of  flame,  after  which  he  was  burnt,  and  could 
remember  no  more.  The  ringing  of  the  bell  was  probably  caused 
by  the  signalling  wires  being  accidentally  brought  together  by 
some  men  who  were  preparing  places  for  doors  further  out  on  the 
level. 

The  electric  bell  was  an  ordinary  one  of  the  trembler  pattern, 
worked  by  an  induction  coil  and  a  battery  of  eight  Leclanche  cells. 
Tested  after  the  accident,  the  battery  gave  11 J  volts.  It  was 
afterwards  proved  experimentally  that  sparks  from  the  bell,  when 
supplied  with  current  from  the  same  battery,  would  ignite  an 
explosive  mixture  of  coal  gat  and  air,  and  this  was  subsequently 
fired  by  sparks  caused  by  rubbing  a  file  across  two  wires  connected 
to  a  pair  of  cells  giving  only  4  volts  pressure.  The  coroner's  jury 
found  that  the  electric  bell  was  responsible  for  igniting  the  fire- 
damp, and  there  is  no  reason  to  differ  from  that  conclusion.  So 
far  as  I  am  aware,  this  is  the  first  recorded  case  of  a  colliery 
explosion  caused  by  sparks  from  an  electric  bell.  Attention  may 
perhaps  be  drawn  in  this  connection  to  one  of  the  General 
Regulations,  which  reads  : — "  In  any  part  of  a  mine  in  which  in- 
flammable gas,  although  not  normally  present,  is  likely  to  occur 


in  quantity  nfloi  'idlcativo  of   dtOIW    the    followin  j 

additional  requirement  hIiiiII  lie  obMTVcd  : — 

"(1)  All  ciilili'M,  kppUkfeU,  HiKiiulliiiK  wircH  and  Hignalling  inntru- 
inentH  hIiiiII  In'  roiiHl.riiiliil,  Installed,  pfOtaotod,  worked  and  main- 
tained ho  that  in  the  normal  working  thereof  there  y\\u\\  be  BO  ri-k 
of  open  nparking." 

s.'vir.ii  manniaotOMti  \mt  plaoed  on  the  market  n»gn;iiiiiig 

apparatus  which  fulfil  adequately,  I  think,  the  iifxive  requirement*. 

The  italics  are  ours,  and  in  view  of  the  fact  that 
we  are  of  the  opinion  that  firedamp  cannot  be  exploded  by 
ordinary  signalling  apparatus,  (re  may  be  excused  for 
doubting  the  accuracy  of  the  assertion  that  this  Occident  was 
caused  by  sparks  from  an  ordinary  signalling  bell.  In  the 
test  Mr.  Nelson  states  "coal  gas,"  but  it  has,  we  think, 
been  definitely  proved  that  an  explosive  mixture  of  coal  gas 
and  air  is  not  equivalent  to  firedamp,  and  what  will  fire  the 
former  will  not  necessarily  fire  the  latter.  We  understand 
this  question  is  being — or  has  been — fully  investigated  in 
connection  with  the  Home  Office  inquiry  into  the  Senghenydd 
disaster,  and  we  await  the  issue  of  this  report  with  interest. 
Meantime,  however,  we  beg  to  differ  from  Mr.  Nelson  on 
his  theory  as  to  the  cause  of  this  accident. 
■"As  regards  the  electric  shock  accidents,  Mr.  Xelson 
says  :— 

Of  the  11  electric  shock  accidents  above  referred  to,  four  took 
place  on  the  surface  and  seven  below  ground.  The  two  classes  of 
accident  will  be  considered  separately,  so  that  any  conclusions  it 
may  be  possible  to  draw  shall  have  application  to  surface  con- 
ditions and  to  underground  conditions  respectively.  It  may  be 
remarked,  in  passing,  that  not  since  the  year  1906  has  the  number 
of  fatal  electric  shock  accidents  below  ground  been  lees  than  it 
was  last  year.  The  figures  for  the  preceding  five  years  may  be  of 
interest : — 


1907 

1908 

1909 

1910 

1911 

1912 

10 

12 

13 

15 

9 

7 

When  it  is  remembered  that  the  use  of  electricity  has  greatly 
increased  during  the  last  five  years,  it  is  satisfactory  to  note  that 
the  number  of  fatal  accidents  has  begun  to  show  a  downward  ten- 
dency rather  than  the  upward  tendency,  which  appeared  constantly 
until  the  year  1911.  It  is  less  satisfactory  to  reflect  that  of  the 
seven  fatal  electric  shock  accidents  which  occurred  below  ground 
in  1912,  at  least  fi.ee  might  have  been  avoided  by  greater  care  in 
the  maintenance  of  apparatus  and  stricter  regard  to  the  regulation*. 
(Again  the  italics  are  ours.) 

1.  Surface  Accidents. — Of  the  four  surface  accidents,  three 
occurred  on  medium-pressure  alternating-current  systems,  and  the 
fourth  on  a  medium-pressure  direct-current  system.  Two  appear 
to  have  been  due  to  working  improperly  on  live  apparatus  with  the 
full  knowledge  that  the  apparatus  was  live. 

The  other  two  were  due  to  misadventure  in  making  contact  with 
live  parts.  In  one  of  the  latter  cases  the  victim  made  accidental 
contact  with  a  bare  trolley  wire  in  boarding  a  charging  machine 
from  the  top  of  a  battery  of  coke  ovens.  In  the  other,  the  victim 
made  accidental  contact  with  a  live  switch  in  allowing  his  hand  to 
rest  vaguely  on  the  switchgear  controlling  a  haulage  motor,  of 
which  he  had  charge.  The  latter  was  the  accident  which  occurred 
on  a  medium-presBure  direct- current  system ;  the  three  first 
described  were  on  medium-pressure  alternating-current  systems. 

(2)  Underground.  Accidents. — Of  the  seven  underground  accidents, 
one  occurred  on  a  high-pressure  three-phase  alternating-current 
system,  five  on  medium-pressure  three-phase  alternating-current 
systems,  and  the  remaining  one  on  a  medium-pressure  direct- 
current  system.  The  circumstances  of  each  of  these  accidents 
have  been  considered,  with  the  result  given  by  the  following 
table  : — 

TABLE  XLIV. 

Due  to  : — (1)  Faults  as  regards  the  earthing 
of  outer  coverings  of  apparatus, 
switchboard  frames,  &c.  : — 

(«)  Total  absence  of  any  connection  to 
earth       

(J)  Break  in  continuity  of  earth  con- 
nection          

(?)  Outer  covering  earthed,  but  con- 
nection with  earth  inefficien' 

(2)  Contact,  direct  or  indirect,  with  live 

parts  of  cables  : — 
(«)  Direct  contact    with   a  live    cable 

exposed    through     abrasion    of     the 

insulation  

(>)  Contact  with  a  conductor  (a  girder) 

made  live  by  its  contact  with  a  live 

cable  exposed  through  abrasion  of  the 

insulation  

(3)  Accidental    contact   with  uninsulated 
live  parts  of  apparatus  


The  above  table  may  be  summarised  thus  : — 


Accidents.     Death' 
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TABLE  XLV. 

Due]  to : — (1)  Contact  with  outer  cover- 
ings of  apparatus  live  through  the 
absence  of,  or  an  inefficient  earth  con- 
nection    

(2)  Defective  insulation  of  cable  system... 

(3)  Contact  with  uninsulated  live  parts  ... 


Accident*.    Deaths. 


For  the  period  between  January  1st,  1905,  and  December  31st, 
1912,  that  is  to  say,  in  eight  years,  electric  shock  below  ground  has 
been  responsible  for  09  recorded  accidents  and  7 1  deaths.  I  have 
carefully  considered  the  available  information  in  regard  to  all  of 
these  accidents  (a  large  proportion  were  personally  investigated  by 
me),  and  they  may,  I  think,  justly  be  analysed  as  follows : — 


TABLE  XLVI. 

Due  to  : — (1)  Contact  with  outer  coverings 
of  apparatus  live  through  the  absence 
of,  or  an  inefficient  earth  connection... 

(2)  Defective  insulation  of  cable  system... 

(3)  Contact  with  uninsulated  live  parts... 

(4)  Other  causes  (misadventure) 


Accidents.     Deaths. 


W2 

26 

10 

2 

69 


26 
10 
2 

71 


The  above  table  clearly  indicates  the  importance  of  maintaining 
earth  connections,  in  particular,  in  an  effective  condition. 

TABLE  LXVII. — Summary  op  Fatal  Electric t Shock 
Accidents  in  1912. 


Surface  Accidents — 
(a)  On  three-phase  systems — 

Low  pressure        

Medium  pressure 

High  pressure      

(&)  On  direct-current  systems — 

Low  pressure        

Medium  pressure 

Underground  Accidental— 
(a)  On  three-phase  systems — 

Low  pressure        

Medium  pressure 

High  pressure       

(J)  On  direct-current  systems — 

Low  pressure        

Medium  pressure 


Accidents.     Deaths. 
3  3 


11 


11 


Of  the  accidents  on  the  three-phase,  nine  in  all,  five  accidents 
were  on  completely  insulated  systems  and  four  on  systems  with  the 
neutral  point  connected  to  earth.  Of  the  11  fatal  electric  shock 
accidents  three  occurred  to  trained  electricians,  three  to  coal- 
cutter attendants,  and  one  each  to  a  coke-oven  attendant,  a  coal 
hewer,  a  fireman,  a  siding  attendant,  and  a  motor-driver. 

Mr.  Nelson  also  reports  another  non-fatal  accident  due  to 
ignition  of  firedamp  from  the  sparks  of  an  electric  signal 
bell,  as  follows  : — "  At  the  Caepontpren  Colliery,  Pont- 
yates,  South  Wales,  on  November  1st,  a  mechanic  was 
testing  an  electric  bell  fixed  at  a  point  in  a  slant  1,440  yards 
from  the  surface  and  about  110  yards  from  the  coal  face. 
At  the  time  the  test  was  being  made  there  appears  to  have 
been  firedamp  in  the  air  current,  unknown,  apparently,  to  the 
workmen.  The  mechanic  stated  afterwards  that  having  brought 
the  bell  wires  together,  he  saw  '  flames  above  his  head,'  the 
roadway  being,  fortunately,  about  7  ft.  high.  Four  men 
who  were  all  standing  near  the  bell,  within  a  few  feet  of 
each  other,  were  burnt.  The  burns  were  reported  to  be 
1  slight '  in  each  case." 

Unfortunately,  in  this  case  no  details  of  voltage,  &c,  are 
given,  and  it  would  appear  as  though  all  the  evidence  was 
accepted  as  given  by  the  men  themselves. 

Two  underground  fires  were  reported  to  have  been  due  to 
electricity  id  1912. 

The  first  took  place  at  the  Windsor  Colliery,  Abertridwr, 
.South  Wales,  on  July  30th,  but  it  is  reported  that  no 
damage  was  done.  The  fire  was  due  to  the  overheating  of 
a  resistance  grid,  which  ignited  the  insulating  material  on 
a  cable  leading  to  it.     The  fire  was  quickly  extinguished. 

The  second  fire  occurred  on  October  21st  at  Bowhill 
Colliery,  Fife,  Scotland.  In  this  case,  a  three-core  bitumen- 
insulated  armoured  cable  "  burst  into  flame  "  at  a  joint. 
Some  pit  props  which  had  in  fact  been  placed  on  the  cable 


to  protect  it  during  "  brushing  "  of  the  roof  caught  fire, 
and  it  was  some  time  before  the  fire  was  overcome.  It  was 
thought  that  a  large  stone  had  previously  damaged  the  joint 
by  falling  on  it. 

Thirty-six  non-fatal  electric  shock  accidents  causing 
injury. to  36  persons  were  reported  during  1912, 33  in  mines 
under  the  Coal  Mines  Act,  and  three  in  mines  under  the 
Metalliferous  Mines  Regulation  Act.  In  many  cases  the 
accidents  were  trifling  in  their  results,  but  in  four  cases 
the  victim  was  unconscious  for  some  time.  In  one  instance 
complete  unconsciousness  continued  for  half  an  hour,  and 
artificial  respiration  had  to  be  continued  for  a  very  long 
period  before  the  victim  fully  recovered.  A  number  of 
instances  of  successful  resuscitation  continue  to  be  reported 
every  year. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


The  B.E.A.M.A. 

I  enclose  copy  correspondence  between  the  Secretary  of 
the  British  Electrical  and  Allied  Manufacturers'  Association 
and  this  company,  and  trust  that  you  may  find  space  for  it 
in  your  issue  of  next  week. 

James  Gray. 

Managing  Director, 
Electric  Construction  Co.,  Ltd. 
London,  E.C.,  February  27th,  1914. 


[copy.] 


D.  N.  Dunlop,  Esq.,  Secretary, 
The  British  Electrical  and  Allied  Manufacturers1  Association, 
King's  House, 

Kingsway,  W.C. 
Dear  Sir. — The  following  is  an  excerpt  from  a  letter  which  we 
have  received  this  morning  from  one  of  our  customers : — 

"  In  conversation  the  other  day  the  writer  was  told  by  

-'s  representative  that  he  had  received  special  instructions 


to  do  all  that  was  possible  to  stop  orders  being  passed  to  you,  on 
account  of  your  decision  to  remain  outside  the  ring." 

Similar  information  having  reached  us  from  various  sources 
from  time  to  time,  I  shall  be  obliged  if  you  will  inform  me  if  the 
policy  indicated  is  authorised  or  recognised  by  your  Association 
towards  one  of  its  own  members. 

Yours  very  truly, 

(Signed)  James  Gray, 

Managing  Director, 
Electric  Construction,  Co.,  Ltd. 
9,  New  Broad  Street,  E.C., 
February  13/7t,  1914.      


[copy,] 

The  Electric  Construction  Co.,  Ltd., 

Dashwood  House, 

9,  New  Broad  Street,  E.C. 

Attention  of  James  Gray,  Esq. 

Dear  Sirs, — I  regret  the  delay  which  has  occurred  in  answering 
your  letter  of  the  13th  inst.,  but  investigation  shows  that  it  will  be 
necessary  for  you  to  name  (a)  the  town  or  district  in  which  (J/)  the 
persons  (and  their  official  positions)  between  whom,  and  (c)  the 
date  upon  which,  the  alleged  "  conversation  "  took  place. 

If  you  desire  to  refer  more  particularly  to  any  of  the  other 
similar  cases,  I  Bhall  ask  you  to  be  kind  enough  to  furnish  the  like 
particulars  in  respect  of  each  of  them. 

As  to  the  "  policy  indicated  "  being  authorised  or  recognised  by 
the  Association  :  it  does  not  appear  that  the  actions  of  any  one  or 
two  or  half-dozen  members  afford  a  reason  for  assuming  that  a 
"  policy"  {i.e.,  of  the  Association)  is  indicated.  The  policy  of  the 
Association  is  dictated  by  its  Council  ;  and  while  the  Council  is 
without  official  knowledge  of  any  policy  which  might  be  indicated 
as  above,  it  is  not  unsympathetic  towards  such  action  amongst 
members  of  the  Association  as,  in  their  view,  may  lead  to  ultimate 
unanimity. 

I  am,  Dear  Sirs, 

Your  obedient  servant, 

(Signed)  D.  N.  Dunlop, 
Secretary, 
British  Eleotrical  and  Allied 

Manufacturers  Association, 
King's  House,  Kingsway,  W.C, 
February  20th,  1914. 
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[copy.  I 
D.  N.  Dunlop,  Esq.,  Seorotary, 

The  British  Kleotrioal  and  Allied  Manufacturers'  Association, 

King's  Houae,  Kugtway,  WO, 
Dear  Sir,— I  duly  received  your  letter  of  20th  inst.  Wo  would 
have  no  difficulty  in  eBtabliahing  tho  aoeuracy  of  our  information, 
but,  in  view  of  your  letter,  we  do  not  think  that  any  purpoHe  would  be 
served  by  further  inquiries.  Although  your  Committee  may  have 
no  official  knowledge  of  the  practice  of  which  we  complain,  you 
admit  that  "  it  is  not  unsympathetic,"  which  means  that  the 
praotice  is  at  least  recognised  by  the  Council. 

I  need  not  remind  you  that  the  primary  object  of  the  Association, 
when  extended  two  years  ago,  waB  to  secure  fair  and  reasonable 
general  conditions  of  oontract.  It  was  not  suggested  that  the 
fixing  of  minimum  prices  was  to  come  within  its  scope,  and  we 
informed  you  why  we  could  not  ooncur  in  extending  the  Associa- 
tion's sphere  of  action  in  that  direction. 

The  whole  position  having  again  been  carefully  considered  by 
my  board,  we  have  come  to  the  conclusion  that  we  cannot  remain 
a  member  of  the  Association,  and  now  hereby  tender  our 
resignation. 

I  am  sending  our  correspondence  to  the  Press  in  order  that  our 
friends  in  the  industry  may  appreciate  the  reason  of  our 
withdrawal. 

Yours  very  truly, 
(Signed)  James  Quay, 

Managing  Director, 
Electric  Construction  Co.,  Ltd, 
9,  New  Bond  Street,  E.C. 

February  2Mh,  191  I. 


A  (Juery. 

In  your  issue  of  the  27th  ult.  I  notice  three  letters  in 
reply  to  an  inquiry  by  "  Ignoramus,"  on  the  question  of 
obtaining  a  single-phase  current  from  a  three-phase  supply 
by  means  of  transformers.  I  also  notice  that  you  have 
yourselves  supplied  an  Editorial  note  on  the  same  matter. 

I  do  not  know  whether  "  Ignoramus  "  wants  the  single- 
phase  current  for  a  lamp  load,  but  if  this  were  the  case, 
and  if  an  increase  in  the  frequency  did  not  matter,  my 
frequency  changer  would,  perhaps,  meet  the  case  in  point, 
as  it  does  not  suffer  from  the  disadvantages  applying  to  the 
three  other  methods,  viz.  :  That  the  loads  are  not  distri- 
buted evenly  over  the  three  phases  of  supply,  and  also  that 
it  is  necessary  to  use  two  or  more  independent  secondary 
circuits  and  to  keep  the  loads  on  these  equal. 

My  arrangement,  which  uses  static  transformers,  has  the 
advantage  that,  no  matter  how  severe  the  load,  or  what  the 
variation  may  be  in  its  power  factor,  it  is  distributed  abso- 
lutely equally  over  the  three  phases. 

A.  M.  Taylor. 

King's  Heath,  March  2nd,  1914. 


THE   ELECTRIC    LIGHTING    BILL    OF    THE 

INCORPORATED  MUNICIPAL  ELECTRICAL 

ASSOCIATION. 


We  have  received  from  the  hon.  secretary  of  the  I.M.E.A  ,  Mr.  H. 
Faraday  Proctor,  a  copy  of  the  draft  Bill  "  To  give  increased 
powers  to  local  authorities  with  regard  to  electric  lighting  ;  and 
for  other  purposes  connected  therewith."  The  clauses  are  as 
follows : — 

Powers  op  Undebtakees  to  Provide  Electrical  Fittings. 
1.  (1)  Any  local  authority  authorised  by  Act  of  Parliament  or 
provisional  order  to  supply  electricity  (in  this  Act  called  "  under- 
takers ")  may  provide,  sell,  let  for  hire,  and  fix,  repair,  maintain, 
and  remove,  but  shall  not  manufacture  for  the  purpose  of  sale  or 
letting  on  hire  electric  lines,  fittings,  apparatus  and  appliances  for 
lighting,  heating  and  motive  power,  and  for  all  other  purposes  for 
which  electrical  energy  can  or  may  be  used,  in  this  Act  called 
"  fittings,"  and  may  provide  all  materials  and  work  necessary  or 
proper  in  that  behalf,  and  with  respect  thereto  may  demand  and 
take  such  remuneration  or  rents  and  charges  and  make  such  terms 
and  conditions  as  may  be  agreed  upon. 

(2)  Any  undertakers  may  enter  into  and  carry  into  effect  con- 
tracts with  any  person  for  and  in  relation  to  the  exercise  of  any  of 
the  powers  conferred  by  this  section. 

(3)  The  exercise  by  any  undertakers  of  the  powers  conferred 
upon  them  by  this  section  shall  be  subject  to  the  following 
restrictions : — 

(a)  The  said  powers  shall  be  restricted  to  the  undertaker's 
area  of  supply,  and  to  their  consumers  or  prospective 
consumers. 


(A)  Tho  undertakers  shall   n  luljunt  tin:  charge*  t>i  be  made  by 

Hi.  in  Inr  littingH,  or  for  tin-  lixuu'    repairing,  main  tin  nir  , 

moval  thereof,  an  to  meet  in  the  aggregate  any  expenditure  by 
them  under  the  powers  of  thli  Motion  In  connection  tt.'  • 
(including  Interest  npon  moneyi  borrowed  for  those  i 

mid  all  HtiniH  applied  to  linking  fund  for  repayment  of  money* 
80  borrowed), 
(r)  Every  sum  charged    by  the    undertaken  to  a  consumer  in 
respect  of  the   provision   of   fittings,  or  the  fixing,  repairing, 
maintaining  or   removal  thereof,  shall  be  separately  st 
every   demand  note  delivered   by  the  undertaken  to  Q>< 
sumer,  unless  such  sum  iH  included  in  the  price  charged  by  the 
undertakers  for  electricity, 
(rf)  The  total  sums  expended  and  received  by   the  undertakers  in 
connection  with  the  purpose  in  this  section  mentioned  in  each 
year  (including  interest  and  sinking  fund)  shall  be  separately 
shown  in  the  published  accounts  of  the  electricity  undertaking 
of  the  undertakers  for  that  year. 
(4)  With  the  view  to  securing  co-operation  between  any  undertakers 
exercising  the  powers  conferred  upon  them  by  this  ^section  and 
persons  carrying  on  the  business  of  supplying  fittings  On  this  Act 
called  "  Electrical  Contractors"),   the   following  provisions   shall 
apply  :— 

(«.)  When  the  undertakers  provide  showrooms  for  the  purpose 
of  selling  or  letting  fittings,  they  shall,  at  the  request  of  any 
electrical  contractor  whose  Bhop  or  place  of  business  is  situate 
within  the  area  of  supply  of  such  undertakers,  give  to  him  when 
practicable  reasonable  facilities  for  enabling  his  customers 
whose  premises  are  situate  in  the  said  area  to  attend  such 
showrooms  and  to  inspect  the  fittings  therein. 
(A)  Any  electrical  contractor  who  shall,  at  the  request,  whether 
expressed  or  implied,  of  any  undertakers,  sell  any  fittings  on 
their  behalf,  shall,  subject  to  any  agreement  which  may  be 
made  between  them,  be  entitled  to  receive  out  of  the  purchase 
money  paid  to  the  undertakers,  a  sum  calculated  at  the  rate 
ordinarily  allowed  as  discount  in  respect  of  such  fittings  by 
the  makers  thereof  to  electrical  contractors,  and  based  on  the 
amount  actually  received  by  the  undertakers  in  respect 
thereof, 
(r)  Any  undertakers  who  pay  a  commission  to  the  persons 
employed  by  them  in  respect  of  the  sale  or  letting  of  fittings 
shall  pay  a  commission  at  the  same  rate  and  under  similar 
conditions  to  any  electrical  contractor  upon  whose  introduction 
any  fittings  are  sold  or  let  by  such  undertakers. 
(<f)  Undertakers  shall  not  in  the  exercise  of  the  powers  of  this 
Section  sell  any  fittings  at  a  less  price  than  the  price  (if  any) 
which  is  determined  and  enforced  by  the  makers  of  such 
fittingB  aB  the  minimum  price  for  the  sale  thereof  to  the  class 
of  customer  to  whom  such  fittings  are  sold. 
(<0  Undertakers  shall  not  themselves  execute  the  wiring  of 
private  property,  except  between  the  main  of  the  undertakers 
and  the  consumer's  meter,  but  they  may  enter  into  contracts 
for  the  execution  of  wiring  under  Sub-Sec.  2  of  this  section, 
provided  that : — 

1.  In  making  any  such  contracts  for  wiring,  undertakers  shall 
not  in  ca3ea  where  there  are  more  than  one  electrioal  con- 
tractor whose  shop  or  place  of  business  is  situate  in  their 
area  of  supply  give  any  undue  preference  to  any  electrical 
contractors. 

2.  No  undertakers  shall  be  subject  to  the  restrictions  con- 
tained in  this  paragraph  in  any  case  where  there  is  not 
effective  competition  between  the  electrical  contractors 
carrying  on  business  in  the  area  of  supply  of  such  under- 
takers in  regard  to  the  execution  of  contracts  on  behalf  of 
the  undertaken. 

(/)  Any  question  which  may  arise  between  any  undertakers  and 
any  electrical  contractor  under  this  Sub-Section  shall,  unless 
otherwise  agreed,  be  referred  to  an  arbitrator   appointed  by 
the  President  of  the  Institution  of  Electrical  Engineers,  and 
the  provisions  of  the  Arbitration  Act,  1889,  shall  apply  to  any 
such  reference. 
*2.  (1)  Any  company  authorised  by  Act   of  Parliament  or  Pro- 
visional Order  to  supply  electricity  may  provide,  sell,  let  for  hire 
and  fix,   repair,   maintain,    and    remove    electric    lines,   fittings, 
apparatus,  or  appliances  for  lighting,  heating,  and  motive  power, 
and  for  all  other  purposes  for  which  electrical  energy  can  or  may 
be  used,  and   may   provide  all  materials  and  work  necessary  or 
proper  in  that  behalf,  and  with  respect  thereto  may  demand  and 
take  such  remuneration  or  rents  and  charges  and  make  such  terms 
snd  conditions  as  may  be  agreed  upon  :  Provided  that  nothing 
herein  contained  shall  authorise  a  company  to  manufacture  any 
such  electric  lines,  fittings,  apparatus,  or  appliances. 

(2)  Any  electric  lines,  fittings,  apparatus,  and  appliances 
provided  by  or  on  behalf  of  any  such  company  on  consumers' 
premises,  and  any  lands,  buildings,  or  works  held  by  them  in 
connection  therewith,  shall  be  deemed  to  form  part  of  the 
undertaking  of  such  company  authorised  by  the  Act  or  Provisional 
Order  in  pursuance  of  which  they  supply  electricity. 

Nothing  in  this  Act  shall  be  deemed  to  restrict  the  exercise 
of  any  powers  possessed  by  a  company  by  virtue  of  its 
memorandum  and  articles  of  association  or  of  any  Act  of 
Parliament. 

*3.  Any  undertakers  may  provide  and  maintain  showrooms, 
promote  and  hold  exhibitions,  and  exhibit  electrical  appliances, 
machinery,  apparatus,  or  fittings,  and  may,  by  public  advertisement 
or  otherwise,  publish  and  make  known  any  matters  connected 
with  or  affecting  the  sale  of  electricity,  and  may  do  all  such 
other  as  acts  they  may  deem  expedient  to  assist,  develop,  or 
promote  the  use  of  electricity. 
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*t.  Any  undertakers  may  sell  or  otherwise  dispose  of  any  by- 
products incidental  to  the  (Feneration  and  distribution  by  them  of 
electricity. 

*5.  Notwithstanding  anything  contained  in  the  Electric  Light- 
ing Acts  18^2  to  1909,  or  any  Act  of  Parliament  or  Provisional 
Order  authorising1  an  undertaking',  the  maximum  electrical  power 
with  which  any  person  shall  be  entitled  to  be  supplied  by  any 
local  authority,  company,  or  person  authorised  by  Act  of  Parlia- 
ment or  Provisional  Order  to  supply  electricity  in  any  area  shall 
not  include  any  supply  of  energy  taken  only  on  extraordinary 
occasions,  unless  he  has  agreed  with  such  local  authority,  company, 
or  person  to  pay  to  them  such  minimum  annual  sum  as  will  give 
them  a  reasonable  return  on  the<mpital  expenditure,  and  will  cover 
other  standing  charges  incurred  by  them  in  order  to  meet  the 
possible  maximum  demand  for  thoBe  premises.  The  sum  to  be  so 
paid  shall  be  determined  in  default  of  agreement  by  arbitration. 

*6.  The  undertakers  may,  out  of  the  revenue  of  their  under- 
taking, pay  reasonable  subscriptions,  whether  annual  or  otherwise, 
to  the  funds  of  any  association  of  local  authorities,  or  of  their 
offioers,  formed  for  the  purpose  of  consultation  as  to  their  common 
interests  and  the  discussion  of  matters  relating  to  the  supply  of 
electricity,  and  may  purchase  reports  of  the  proceedings  of  any  such 
conferences  or  meetings,  and  may  pay  any  reasonable  expenses  of 
the  attendance  of  any  members  or  officers  of  the  local  authority, 
not  exceeding  in  any  case  four,  at  conferences  or  meetings  of  the 
said  associations  or  any  of  them. 

*7.  In  addition  to  the  provisions  contained  in  any  Act  of 
Parliament  or  Provisional  Order  relating  to  the  application  of  the 
revenue  received  by  any  undertakers  in  respect  of  their  under- 
taking, the  undertakers  may,  if  they  think  fit,  instead  of  carrying 
the  net  surplus  of  such  revenue  remaining  in  any  year,  and  the 
annual  proceeds  of  their  reserve  fund  when  amounting  to  the 
prescribed  limit  to  the  credit  of  the  local  rate,  apply  the  whole 
or  any  portion  thereof  to  any  of  the  purposes  of  their  under- 
taking, including  the  formation  of  a  fund  for  working  capital  : 

Provided  that  the  fund  so  formed  shall  not  at  any  time  exceed 
a  sum  equivalent  to  one-half  of  the  gross  annual  revenue  of  the 
undertaking  for  the  time  being. 

*8.  (1)  The  undertakers  may  at  any  time  borrow  for  the 
purposes  of  working  capital  in  connection  with  their  undertaking 
any  sums  or  sums  not  exceeding  in  the  whole  one-tenth  of  the 
amount  expended  by  them  upon  the  purchase  of  lands  and  the 
construction  of  works  for  the  purposes  of  the  undertaking  prior  to 
the  expiration  of  the  period  of  three  complete  years  after  they 
have  commenced  to  work  the  undertaking,  or  one-tenth  of  the 
amount  which  they  shall  have  been  authorised  to  borrow  for  the 
purposes  of  their  undertaking  prior  to  the  expiration  of  that  period, 
whichever  amount  shall  be  the  larger. 

(2)  The  provisions  contained  in  the  Electric  Lighting  Acts 
relating  to  the  borrowing  of  money  by  local  authorities  shall 
apply  to  the  borrowing  of  money  by  the  undertakers  under  this 
section  as  if  they  had  obtained  the  consent  referred  to  in  Sec.  8  of 
the  Electric  Lighting  Act,  1882  :  Provided  that — 

(a)  Any  money  borrowed  under  this  section  shall  be  repaid  with- 
in 10  years  from  the  date  or  dates  of  borrowing  : 

(b)  It  shall  not  be  obligatory  upon  the  undertakers  to  commence 
such  repayment  by  means  of  a  sinking  fund  or  otherwise 
until  the  expiration  of  two  years  from  the  date  or  dates  of 
borrowing. 

*8.  From  and  after  the  passing  of  this  Act  the  provisions  of  the 
Conspiracy  and  Protection  of  Property  Act,  1875,  shall  apply  as  if 
the  words  "  electrical  energy  "  were  inserted  in  Sec.  4 
(breach  of  contract  by  persons  employed  in  supply  of  gas  or  water) 
of  that  Act  after  the  word  "  gas,"  wherever  that  word  occurs,  and 
as  if  the  words  "  electricity  works  "  were  therein  inserted  after  the 
word  "gasworks." 

*10.  (1)  Any  person  who  shall  hinder  an  officer  appointed  by 
any  local  authority,  company,  body,  or  person  from  entering  any 
premises  in  pursuance  of  Sec.  21  (Power  to  enter  lands  or  premises 
for  ascertaining  quantities  of  electricity  consumed  or  to  remove 
fittings)  of  the  Electric  Lighting  Act,  1882,  or  from  exercising  the 
powers  contained  in  that  section,  shall  be  liable  to  a  penalty  not 
exceeding  £5,  and  such  penalty  Bhall  be  recoverable  in  the  manner 
provided  by  the  Summary  Jurisdiction  Acts. 

(2)  Where  any  premises  which  any  local  authority,  company, 
body,  or  person  are  entitled  to  enter  in  pursuance  of  Sec.  24  of  the 
Electric  Lighting  Act,  1882,  are  unoccupied,  any  local  authority, 
company,  body,  or  person  may,  after  giving  not  leps  than  48  hours' 
notice  to  the  owner  thereof,  or  if  he  is  unknown  to  such  local 
authority,  company,  body,  or  person,  by  affixing  such  notice  upon  a 
conspicuous  part  of  the  premises,  forcibly  enter  the  same,  doing  no 
unnecessary  damage. 

11.  (1)  In  this  section  the  word  "consumer"  means  any  con- 
pany.  body  or  person  having  an  agreement  with  the  undertakers 
for  the  supply  of  energy,  and  the  word  "  contractor  "  means  any 
company,  body  or  person  who  has  by  contract  with  the  under- 
takers let,  or  agreed  to  let,  on  hire,  or  disposed  of,  or  agreed  to 
dispose  of,  on  terms  of  payment  by  instalments  any  apparatus  and 
appliances  to  a  consumer. 

(2)  All  apparatus  and  appliances  let  on  hire  or  disposed  of  on 
terms  of  payment  by  instalments  by  a  contractor  to  a  consumer, 
or  which  a  contractor  may  have  agreed  to  let  on  hire,  or  dispose 
of  as  aforesaid,  and  being  in  or  upon  premises  to  which  the  under- 
takers have  agreed  to  give  a  supply  of  energy,  shall  at  all  times, 
subject  to  the  terms  of  the  contract  between  the  contractor  and 
the  consumer,  continue  to  be  the  property  of  the  contractor  and 
be  removable  by  the  contractor  or  by  the  undertakers  at  the  request 
of  the  contractor,   and,   subject  as  aforesaid,  the  power  to  enter 


premises  for  the  removal  of  fittings  conferred  upon  the  under- 
takers by  Sec.  24  of  the  Electric  Lighting  Act,  1882,  and  the  pro- 
visions of  Sec.  25  of  that  Act,  and  of  Sec.  16  of  the  Electric  Light- 
ing Act,  1909,  shall  extend  and  apply  to  all  such  apparatus  and 
appliances  so  long  as  they  remain  the  property  of  the  contractor, 
as  if  the  same  were  apparatus  and  appliances  let  by  the  under- 
takers on  hire,  or  belonging  to  the  undertakers  within  the  mean- 
ing of  such  sections  or  any  of  them,  provided  that  the  distinguish- 
ing metal  plate  or  distinguishing  brand  or  mark  required  by  the 
said  Sec.  16,  to  be  affixed  to  or  impressed,  or  made  on  such  appa- 
ratus and  appliances  sufficiently  indicates  that  the  contractor  is 
the  actual  owner  thereof,  and  that  suoh  apparatus  and  appliances 
are  protected  by  virtue  of  this  Act. 

12.  Any  undertakers  may  lay  down,  take  up,  alter,  relay,  repair 
or  renew  in,  across  or  along  or  out  of  any  street,  road  or  path  laid 
out  or  made,  but  not  dedicated  to  public  use,  within  their  area  of 
supply,  such  pipes,  cables,  posts  and  apparatus  as  may  be  requisite 
or  proper  for  furnishing  a  supply  of  electricity  within  their  area  of 
supply,  in  the  same  way  and  to  the  same  extent,  and  (so  far  as 
they  are  applicable)  subject  to  the  same  provisions  as  to  the 
breaking  up  of  streets  and  the  laying  down  of  electric  lines,  as  if 
such  street,  road  or  path  had  been  dedicated  to  the  public  use. 

*13.  The  powers  contained  in  Sees.  1,  2  and  3  of  this  Act  may  be 
exercised  by  any  undertakers  jointly  with  any  other  undertakers,  or 
with  any  company,  body  or  person. 

14.  (1)  This  Act  may  be  cited  as  the  Electric  Lighting  Act, 
1914. 

(2)  This  Act  and  the  Electric  Lighting  Aots,  1882  to  1909,  shall 
be  construed  together  as  one  Act,  and  may  be  cited  as  the  Electric 
Lighting  Acts,  1882  to  1914. 

*  Substantially  identical  with  clause  in  the  Bill  of  1913. 
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Book  Notices. — The  Insurance  (1911)  Wages  Calcu- 
lator. Compiled  by  J.  S.  Smith.  London  :  St.  Stephen's  Adver- 
tising Agency.  Price  2s.  6d. — This  "  ready  reckoner  up  to  date  " 
shows  the  wages  due  for  any  number  of  hours,  from  1  to  100 
(including  £  hours),  at  any  rate  per  hour  from  Id.  to  Is.  3d.,  rising 
by  farthings  up  to  Is.  6d.  and  afterwards  by  halfpennies  ;  it  also 
shows  the  net  wages  to  be  paid  after  deducting  the  workmen's 
sickness  and  unemployment  contributions.  The  arrangement  of 
the  book  is  such  that  reference  to  any  desired  result,  with  the  aid 
of  a  thumb-index,  is  a  matter  of  a  few  seconds,  and  there  can  be 
no  doubt  that  it  will  be  a  most  useful  and  time-saving  desk  com- 
panion to  those  who  employ  hands  at  varying  rates  and  for 
varying  times. 

Russian  Year-Book,  1914.  Compiled  and  edited  by  Dr.  H.  P. 
Kennard.  London  :  Eyre  &  Spottiswoode.  10s.  Cd.  net. — This 
publication  has  now  reached  its  fourth  year  of  issue.  To  those 
interested  in  the  trade  and  commerce,  natural  resources,  mining 
and  minerals,  finance,  tariffs,  &c,  of  Russia,  it  cannot  fail  to  be  of 
great  service,  and  for  all  classes  of  students  of  this  vast  Empire, 
for  whatsoever  purpose,  or  those  who  want  information  to  aesitt 
them  in  connection  with  visits  thereto,  there  is  abundance  of  in- 
formation which  is  not  readily  accessible  in  other  forms. 

SelVs  Directory  of  Registered  Telegraphic  Addresses.  London  : 
Business  Directories,  Ltd.  25s. — This  huge  directory  has  now 
reached  its  twenty-ninth  year  of  publication.  It  is  almost  un- 
necessary to  say  much  about  it  to-day,  for  it  is  so  well  known  and 
so  widely  used.  In  business  offices  it  fills  an  important  place,  and 
lest  any  reader  does  not  know,  we  may  say  that  it  continues  to 
give  an  alphabetical  list  of  firms  in  the  United  Kingdom  with 
their  telegraphic  addresses  and  telephonic  numbers  ;  an  index  to 
telegraphic  addresses  ;  a  classified  trades  list  for  the  whole  of  the 
United  Kingdom,  and  a  list  of  British  Empire  overseas  and  foreign 
cable  addresses.  In  the  Classified  Trades  List  there  are  more  than 
3,000  separate  trade  headings,  containing  names  of  100,000  firms  in 
the  United  Kingdom  and  their  addresses. 

An  interesting  novelty  has  been  sent  us  by  Mr.  J.  H.  C. 
Brooking,  of  the  St.  Helens  Cable  and  Rubber  Co.,  Ltd.,  War- 
rington, in  the  shape  of  an  Industrial  Character  Curves  Booklet, 
Each  page  contains  a  list  of  items  or  traits  of  character,  with 
graduated  columns  adjoining  in  which  can  be  recorded  the 
owner's  estimate  of  the  degree  in  which  an  employe  or  a  colleague 
possesses  each  particular  quality.  By  joining  up  the  points  thus 
obtained,  a  sort  of  "  character  curve "  is  produced.  On  more 
intimate  or  more  matured  acquaintance  with  the  victim,  a  new 
estimate  can  be  made,  affording  an  interesting  comparison  with 
previous  conclusions.  The  accuracy  of  the  curves  depends  upon 
the  user's  ability  to  judge  character  and  his  familiarity  with  the 
manners  and  customs  of  the  subject  of  his  appraisement :  really 
a  very  high  degree  of  psychological  skill  would  be  necessary  to 
form  a  true  estimate,  and  it  is  not  probable  that  two  persons  would 
form  the  same  opinions  regarding  a  third.  However,  the  idea  is 
interesting,  and  may  prove  useful.  The  immense  importance  of 
psychological  investigations  in  connection  with  industry  is  only 
gradually  being  realised.  It  will  become  more  and  more  appre- 
ciated as  time  g"oes  on. 

Thr  Universal  Electrical  Directory  {J.  A.  Berly's).  1914. 
London  :    H.    Alabaster,   Gatehouse   k  Co.     21s.  post  free  ;  "  A  " 
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■dittos  (whioh  omits  the  Continental  wad  tJ.S.A.  Motions)  12s. 
post  tree.  The  Bed  ii< ><>k  of  the  eleotrlosJ  world  has  just  mado 
itH  thirty-third  annual  appearanoe,  and  In  the  work  of  revision 
every  effort  Iihh  again  boon  made  to  enaore  aoonraoy  and  complete- 
ness without  onneoenarj  duplication,  Weareaunred  ire  have 
not  tried  to  count  them  for  ourHolveH — that  there  are  In  all  :t  I  T> I  f> 
names  and  addreiiei,  and  of  these  approximately  14,000  are  in  the 
"  British  "  section,  7,000  in  the  "Colonial  and  General "  Motion, 
7,600  in  the  Continental,  and  5,700  in  the  U.S.A.  section.  Sub- 
division of  the  sections  into  alphabetical  and  classified  departments, 
a  British  geographical  section  of  which  travellers  know  the  useful- 
ness, financial  information  relating  to  British  and  some  foreign 
electrical  companies,  full  lists  of  electricity  undertakings  in  the 
United  Kingdom,  tho  British  Colonies,  and  some  other  countries, 
with  their  voltage,  current,  engineers'  names,  ko. — these  are  some 
of  the  features  to  whioh  attontion  may  be  directed.  The  book  is 
of  a  convenient  size  for  handling,  looks  well  on  the  shelf,  has  a 
thumb  index  to  the  sections,  and  is  a  most  necessary  part  of  the 
office  equipment  of  any  trade  or  professional  man. 

The  March  number  of  the  Wireless  World  contains  fully  illus- 
trated articles  on  the  new  wireless  stations  in  Spain,  and  the  work 
that  is  being  done  on  the  Labrador  Coast.  An  announcement  is 
made  regarding  the  forthcoming  examination  in  wireless  efficiency 
for  Boy  Scouts  ;  a  complete  wireless  outfit  will  be  presented 
to  that  troop  of  Scouts  to  which  the  most  successful  competitors 
belong. 

"The  Faraday  House  Journal"  Vol.  V,  No.  5,  contains  notes 
on  the  "  All-day  Efficiency  of  Static  Transformers  for  Use  on 
Lighting  Loads,"  by  R.  Crosbie-Hill  ;  an  illustrated  article  on 
"  Switchgear  in  Relation  'to  Power  Schemes,"  by  \V.  J.  P.  Orton  ; 
and  a  number  of  shorter  items,  in  addition  to  the  usual  domestic 
news. 

"Journal  of  the  Institution  of  Electrical  Engineers."  Vol.  52, 
No.  229.  March  2nd.  London  :  E.  and  F.  N.  Spon,  Ltd.  Price 
3s.  (id. — This  issue  contains  a  paper  on  "  The  Electrification  of  the 
Atmosphere,  Natural  and  Artificial,"  by  Sir  Oliver  Lodge. 

"  The  Electric  Furnace."  By  A.  Stanefield.  Second  edition. 
Price  17s.  net.  "Electrical  Engineering  Problems."  By  F.  C. 
Caldwell.  Price  4s.  2d.  net.  "  Problems  in  Alternating- Current 
Machinery."  By  W.  V.  Lyon.  Price  6s.  3d.  net.  London  :  Hill 
Publishing  Co.,  Ltd. 

"  Answers  to  Problems  in  Essentials  of  Electricity  for  Wiremen 
and  the  Electrical  Trades."  By  W.  H.Timbie.  London  :  Chapman 
and  Hall,  Ltd.     Price  25  cents  net. 

"  The  Inventor's  and  Patentee's  Year  Book,  1914."  By  W.  H. 
Taylor.     Manchester  :  Dexter  Press,  Ltd. 

"  The  Passivity  of  Metals."  General  Discussion  held  by  the 
Faraday  Society,  November  12th,  1913.  London  :  The  Society. 
Price  7s.  6d. 

"  Les  Surtensions  dans  les  Distributions  d'Energie  Electrique 
et  les  Moyens  d'en  Prevenir  les  Inconvenient?."  By  I.  van  Dam. 
Paris  :  Ganthier-Villars.    Price  12  fr.  50. 

Dissolutions  and  Liquidations. — Hotton  &  Co.,  Ltd. 

— A  compulsory  windiDg-up  order  having  been  made,  the  statu- 
tory first  meetings  of  the  creditors  and  shareholders  were  held  on 
February  27th,  at  the  Carey  Street  Offices  of  the  Board  of  Trade, 
W.C.    The  Official  Receiver  reported  that  the  company  was  regis- 
tered   in   October,    1910,    as  a  private   company,  with  a   nominal 
capital  of  £6,000,  divided  into  4,500  ordinary  and  1,500   prefer- 
ence shares.    The  object  of  the  company  was  to  acquire  a  lighting 
and  engineering  business  carried  on  at  4,  Charterhouse  BuildiDgs, 
E.C.,  by  Mr.  Wm.  Hotton,  under  the  style  of  the  Hotton  Lighting 
Co.     The   accounts  of  Mr.  Hotton's  business  were  provisionally 
investigated,  and  showed  an  average  profit  of  £400  or  £500  per 
annum  during  the  three  years  preceding  the  transfer  of  the  busi- 
ness to  the  company.     The  purchase  price  was  agreed  at  £100  in 
cash  and  £2,396  in  shares.     Immediately  after  the  incorporation 
the  company   took   over  the  management  of  an  agency  for  the 
Hotton  Malleable  Fittings,  Ltd.,  and  in  order  to  cope  with   the 
extension    of    the    business,    they   removed    to    larger    premises 
at  71,   Southwark  Street,   E.C.    In  August,   1912,  Walter  Tyler, 
Ltd.,  acquired  (with  two  exceptions)  all  the  issued  shares  of  this 
company  from  the  registered   shareholders,   in  exchange   for  an 
allotment  of  shares  in  their  company,  and  thus  acquired  a  con- 
trolling interest  in  this  company.    Between  June,  1912,  and  Feb- 
ruary, 1913,  Walter  Tyler,  Ltd.,  advanced  £700  to  the  company, 
and     in     the   following    July  £1,082  debentures  were  issued  as 
security  for  that  and  other  cash  advances.     Default  having  been 
made  in  the  payment  of  interest,  Mr.  F.  W.  Stephens  was  appointed 
Receiver  on  behalf  of  the  bondholders,  and  was  now  carrying  on  the 
business.     He  was  of  opinion  that  it  was  doubtful  whether  there 
would   be  any  substantial  surplus  from   the  realisation   for  the 
benefit  of  the  unsecured  creditors.     The  failure  of  the  company  was 
attributed  to  mismanagement.     A   resolution  was  passed  for  the 
liquidation  to  remain  in  the  hands  of  the  Official  Receiver.     The 
following  are  among  the  unsecured  creditors  : — 

Adnil  Electric  Co.,  Ltd.,  London £13 

Falk,  Stadelmann  &  Co.,  Ltd.,  London  .  . .    69 

General  Electric  Co.,  Ltd.,  London        18 

Hart  Acrumulator  Co.,  Ltd.,  London 68 

Radium  Electrio  Co.,  Ltd.,  London        14 

The  Midland  Ignition  Co.,  Ltd.— This  company  is  winding- 
up  voluntarily,  with  Mr.  C.  H.  McPherson,  of  35,  Newhall  Street, 
Birmingham,  as  liquidator.  A  meeting  of  creditors  is  called  for 
March  6th  at  the  Midland  Hotel,  Birmingham  ;  claims  must  be 
sent  to  the  liquidator  by  April  3rd. 

Pioneer  Pump  Patents,  Lld.— A  meeting  of  creditors  is 
oalled  for  March  7th,  at  15a,  Clifton  Street,  Notting  Hill,  W.,  by 
the  liquidator,  Mr.  G.  H.  Smart. 
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Mr.  O.  Steiner,  of  31,  OldBrmdBtreel   B.C    to  rhom  olaJmsahonU 
forth  with. 

W.  K.  DXVNII  .V  CO.,  engineers  and    iron  and  machine  merchants 
and  agents,    19,  Qui 
K.  \V.  Dennis  ami  . I.  Iv    Hood    have    diMOlved    partner   blp         Debt* 

will  be  attended  to  by  Messrs.  K  a   I:  Lord  tad  ■)   I  Hood,  who 

will  eontinnc  tin-  business  under  the  sarin-  stylo. 

Hakuawav  Bbob.,  eleotrioaJ  engineer!  ' ',;.  High  street.  Ken- 
sington, and  45,  King's  Komi,  Oheliea.  tftt  r  V.  .1.  Harraway 
and  A.  J. Cunningham  huve  dissolved  partnership  as  from  September 
2'.ith,  1918.  Debts  will  be  attended  to  by  Messrs.  V.  J.  Harraway 
and  A.  .1.  Cunningham,  who  will  carry  on  the  business  in  future  as 
Harraway  Bros.,  Ltd. 

Gbikdbll  Matthews  Wibilbm  Tblbtbohb  syndicate,  Ltd. 

— First  meetings  of  creditors  and  contributories  will  be  held  on 
March  10th,  at  Carey  Street,  Lincoln's  Inn,  W,C. 

Trade    Announcements. — To    meet  the  demand  for 

their  fittings  in  theNorthern  Counties, Messrs. Galsworthy,  Ltd.. 
of  Newman  Street,  \V.,  are  opening  a  branch  in  Athenian 
Buildings,  9,  Park  Lane,  Leeds,  where  showrooms  will  shortly  be 
ready.  Mr.  W.  B.  Clifton,  who  has  for  the  last  six  years  repre- 
sented the  firm  in  the  provinces  and  in  London,  will  take  over  the 
management  of  their  Leeds  branch,  and  Mr.  Wm.  A.  Maddick 
will  represent  them  in  London  and  on  the  South  Coast. 

Mr.  E.  Duisbero  has  severed  his  connection  with  Messrs. 
Goodchild  &  Macnab  as  manager  of  their  small  tools  department, 
and  has  started  business  on  his  own  account  at  28,  Victoria  Street, 
London,  S.W.,  specialising  in  twist  drills  and  die  castings. 

The  Electrical  Apparatus  Co.,  Ltd.,  announce  that  on 
March  1st  Messrs.  Brown,  Primrose  &  Smith  ceased  to  represent 
them  in  Scotland,  and  their  Scottish  businees  will,  in  future,  be 
handled  by  Mr.  R.  E.  Mitchell.  At  present  correspondence 
should  be  addressed  to  him  at  3,  Caledonian  Terrace,  Cambuslang, 
Glasgow  ;  the  opening  of  an  office  will  be  announced  shortly. 

Messrs.  Manley  &  Sandy,  Ltd.,  of  King's  Cross,  N.,  have 
removed  to  new  works,  Icknield  Way,  Letchworth,  Herts.  Tele- 
grams, "  Lamps,  Letchworth." 

Messrs.  R.  Belfield,  Ltd.,  are  moving  on  March  16th  to 
65,  Victoria  Street,  London,  S.W. 

The  telephone  number  of  the  Record  Electrical  Co.,  of 
Caxton  House,  S.W.,  has  been  changed  to  "  Victoria  6700." 

Catalogues  and   Lists. — The  Electrical  Co.,  Ltd., 

122,  Charing  Cross  Road,  London,  W.C. — We  have  received  a  bulky 
volume  (price  10s.  6d.  net)  of  close  upon  1,000  pages,  which  is 
intended  to  be  only  representative,  not  a  complete  collection,  of  the 
manufactures  of  the  company.  The  foreword  informs  the  reader 
that  if  the  list  were  to  be  made  to  cover  all  their  manufactures,  it 
would  require  to  be  9£  times  its  size.  As  it  is,  however,  it  com- 
prises 32  sections  of  mainly  price-list  material,  though  there  is 
also  a  mine  of  descriptive  material  and  abundance  of  half-tone  and 
line  illustrations  and  dimensioned  drawings.  The  first  40  or  50 
pages  are  occupied  with  pictures  of  the  different  departments  at  the 
works,  electrical  regulations  relating  to  factory  and  mine  installa- 
tions and  a  tabulated  list  of  British  electric  supply  systems, 
with  kind  and  voltage  of  current.  The  sections  deal  with  the 
following,  among  other  lines  of  manufactures : — o.c.  and  A.c. 
machines,  cinematograph  converters,  crane  motors  and  controllers 
and  lift  equipments  ;  high  and  low-tension  switchgear  ;  fans,  small 
motors,  house  pumps  and  tools  ;  measuring  instruments,  arc  lamps 
and  heating  and  cooking  apparatus  ;  carbons,  meters  and  clocks  ; 
wires  and  cables  and  insulating  material  ;  carbon-filament,  drawn- 
wire,  miniature  and  Nernst  projector  lamps ;  outdoor  fittings, 
illuminating  and  electrical  advertising  material.  To  touch  any  of 
the  details  of  these  various  sections  is,  of  course,  impossible  here, 
but  from  what  we  have  said  the  reader  can  obtain  a  fair  idea  of  the 
character  of  the  volume  and  its  contents.  We  have  also  received 
the  E.C.  Journal  for  February  containing  illustrated  articles  on 
the  A.E.G.  large  machine  factory,  factory  lighting  by  "Sunshine" 
arc  lamps,  electric  breast  drills,  January  metal  price  curves, 
and  single-phase  meter  construction  ;  stock  lists  of  motors  and 
dynamos  are  included. 

Messrs.  Alfred  Herbert,  Ltd.,  Coventry.  —  A  new  list 
describing  their  No.  3  combination  turret  lathes  ;  also  a  new 
edition  of  their  pamphlet  describing  patent  ball-bearing  drills. 

The  Edison  &  Swan  United  Electric  Ltd.,  Co.,  Ltd., 
Ponder's  End. — Advance  copies  of  new  price  lists  relating  to  the 
following: — Ediswan  met* or  patent  electric  signs,  "Majolica" 
ware  fittings,  and  Ediswan  glass  Bhades.  Copies  of  these  publica- 
tions can  be  obtained  on  application.  Illustrated  and  priced  leaflet 
relating  to  "Ultralux"  pure  white  glassware. 

Igranic  Electric  Co.,  Ltd.,  147,  Queen  Victoria  Street, 
London,  E.C— Reprint  (No.  607)  of  a  description  of  a  new  push- 
button control  system  from  an  engineering  journal. 

Messbs.  Dbyebs,  Ltd.,  53,  Victoria  Buildings,  St.  Mary's  Gate. 
Manchester. — Illustrated  circular  describing  Bollinger's  dry-air 
fitters  for  turbo-generators. 

Bbitish  Westinghouse  Electric  and  Manufacturing  Co., 
Ltd.,  Trafford  Park,  Manchester.— 120-page  fully-illustrated  price 
list  entitled  "Everything  Electrical  for  Cinemas,  Theatres.  &c." 
Beginning  with  "Auriga"  drawn-wire  lamps,  the  lists  proceeds 
to  detail  flame  and  other  arc  lamps,  carbons,  various  electric  light 
fittings,  wall  brackets,  ceiling  bowl  fittings,  lanterns,  &c,  number 
indicators,  electric  signs,  strip  lighting,  fans,  heating  apparatus  and 
many  sundry  lines.  The  list  is  intended  for  architects,  contractors 
nd  all  connected  with  the  erection  and  equipment  of  such 
emises.    Copies  will  be  sent  on  receipt  of  trade  card. 
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Messhs.  Simplex  Conduits,  Ltd.,  116,  Charing  Cross  Road, 
London,  \V.(.'.— 24-page  illustrated  price  list  of  their  electric 
drilling  machines,  motor  grinders,  Kc. 

British  Thomson-Houston  Co.,  Ltd.,  London. — The  "Mazda 
House  News  "  for  February  has  been  received.  Half- watt  lamps 
are  naturally  the  principal  theme  for  the  month. 

British  Thomson-Houston  Co ,  Ltd.,  Rugby. — 16-page  publica- 
tion (No.  500),  containing  a  number  of  large  full-page  photographic 
reproductions  of  some  of  their  electrical  plant  and  equipment,  in- 
cluding switchboards,  motor-driven  pumps,  winding  and  haulage 
plant  in  use  in  coalmines. 

Wji.tham  M  vnti  actuuino  Co.,  2,  Jackson  Road,  II  >Uoway, 
London,  N. — Illustrated  price  leaflets  of  electric  projection  arc 
lamps  and  VValtham  arc  lamps. 

Wholesai.k  Fittings  Co.,  Ltd.,  23-27,  Commercial  Street, 
London,  E. — 108-page  illustrated  catalogue  of  electrical  accessories, 
lamp?,  conduits,  bells,  telephones,  and  a  large  variety  of  fittings 
for  interior  and  exterior  lighting. 

BBS,  QuiLLIAM  Bnos..  Cleggs  Court,  Chapel  Street,  Salford  — 
Catalogue  F,  illustrating  and  describing  the  latest  pattern  Collins 
patent  automatic  point  turners  for  overhead  trolley  or  conduit 
tramways.  In  the  new  pattern  box  an  inner  lid  is  provided  which, 
owing  to  the  "  diving  bell  "  joint,  renders  it  impossible  for  water 
to  enter  the  interior,  even  if  the  outer  gasket  joint  is  defective. 
The  mercury  sealed  stuffing  box  to  the  shaft,  between  the  inner 
and  outer  chambers,  is  retained  in  the  new  pattern. 

Fire  Prevention. — The  British  Fire  Prevention  Com- 
mittee, whose  recent  standard  specifications  and  reports  on  the 
construction  of  portable  chemical  fire  extinguishers  have  met  with 
a  gratifying  reception  at  the  hands  of  the  various  public  bodies 
concerned,  have  decided  to  extend  their  investigations  into  the 
relative  effects  of  the  various  liquids  and  chemicals,  which  are 
being  generally  used  in  this  class  of  first-aid  appliance,  and  into 
certain  questions  relating  to  the  pressure  generated  in  such  extin- 
guishers under  varying  conditions.  A  further  detailed  report  on 
the  subject  of  extinguishers  will  be  issued  in  due  course.  The 
Committee  now  issue  their  standard  specification  for  chemical  fire 
extinguishers,  free  to  inquirers  upon  written  application  (with 
return  postage  enclosed),  addressed  to  the  Registrar,  B.F.P.C. 
Offices,  8,  Waterloo  Place,  London,  S.W.  The  Committee  has  also 
set  up  a  Special  Research  Sub-Committee  on  non-liquid  first-aid 
appliances. 

Henley's  Cables. — Messrs.  W.  T.  Henley's  Tele- 
graph Works  Co.,  Ltd.,  have  issued  an  illustrated  folder  inform- 
ing the  user  of  cables  and  wires  how  he  may  easily  ascertain  that 
he  is  getting  their  Association  grade  or  Non- Association  class 
cables  and  wires.  All  that  it  is  necessary  to  do  is  to  strip  back 
the  tape  around  the  core,  as  the  firm's  name  appears  on  the  tape  of 
every  coil  sent  from  the  works.  Association  cables  bear  the 
wording  :  "  Association  cable  made  by  a  member  of  the  Cable- 
Makers'  Association — Henley's  "  ;  and  Non- Association  :  "  Henley's 
Non-Association  cable." 

Fuel  Economy. — Referring  to  the  statements  in  the 
report  of  the  directors  of  the  Metropolitan  Railway  Co.,  published 
in  our  issue  of  February  13th,  to  the  effect  that  considerable 
economy  has  been  effected  by  the  installation  of  Bpecial  grates 
under  the  boilers  at  the  Neasden  generating  station,  a  matter  of 
importance  in  view  of  the  high  price  of  coal,  Messrs.  Ed.  Bennis 
and  Co.,  Ltd.,  ask  us  to  point  out  that  the  new  grates  were 
installed  by  them.  These  grates  iwere  described  and  illustrated 
in  our  issue  of  July  18th  last  year. 

G.E.C.  Lantern  Slides.— The  General  Electric  Co  ,of 

Witton  and  London,  have  prepared  a  series  of  slides  which  repre- 
sent their  latest  practice  in  electrical  work,  to  meet  the  large 
number  of  demands  made  for  sets  of  lantern  slides  to  illustrate 
lectures  on  electrical  subjects.  A  description  of  each  slide  has  been 
prepared  and  accompanies  the  set,  which  the  company  will  be 
pleased  to  lend  to  any  responsible  engineer.  Applications  should 
be  made  to  the  company's  advertising  department,  67,  Queen 
Victoria  Street,  London,  E.C. 

Cable    Manufacture    in    the   Netherlands.  —  H.M. 

Consul-General  at  Rotterdam  reports  that  a  company  haB  been 
formed  in  the  Netherlands,  with  a  capital  of  about  £166,700,  for 
the  purpose  of  erecting  a  factory  for  the  manufacture  of  cables 
for  electric  light,  power,  telegraph  and  telephone  purposes.  The 
cost  of  installation  will  be  about  £40,400.  The  name  and  address 
of  the  company  may  be  obtained  at  the  Commercial  Intelligence 
Branch  of  the  Board  of  Trade  in  London. 

Long-lived  Carbon  Lamps.— The  carbon  filament  is 
not  dead  yet.  The  Edison  &  Swan  United  Electric  Light  Co., 
Ltd.,  inform  us  that  a  "  Royal  Ediswan  "  railway  signalling  lamp 
on  a  northern  railway  has  been  burning  for  22,607  hours.  A  batch 
of  similar  lamps  on  a  large  travelling  crane  lasted  for  over  5,000 
hours,  and  half-a-dozen  of  them  were  still  sound  when  replaced  by 
new  lamps. 

Bankruptcy      Proceedings.  —   Frederick     Isaac 

Behrens  (trading  as  Fred.  Burns),  electrical  engineer,  16,  Market 
Street,  Barnsley.  Receiving  order  made  February  23rd  on  debtor's 
own  petition.  First  meeting,  March  9th.  Public  examination, 
March  26th.     Both  at  County  Court  Hall,  Regent  Street,  Barnsley. 


LIGHTING  and  POWER  NOTES. 


Accrington. — Street  Lighting. — A  sclieme  is  to  be 

prepared  for  electrically  lighting  main  roads  by  lamps  fixed  to  the 
tramway  standards,  instead  of  as  at  present,  using  lamps  suspended 
from  the  overhead  wires. 

Alton. — Proposed    E.L. — The   U.D.C.   has  instructed 

the  surveyor  to  visit  other  towns  having  an  electricity  supply  with 
overhead  distribution,  and  obtain  complete  information  as  to  the 
cost,  &c. 

Argentina.  —  The  total  output  of  the  Compania 
Allmana  Transatlantica  de  Electriadad  for  1913  was  approximately 
71  million  units  for  lighting,  an  increase  over  the  previous  year  of 
14  millions,  27  million  units  for  fpower,  and  61  million  units  for 
traction. — Review  of  the.  River  Plate. 

Atberton. — The  Lancashire  United  Tramways  Co.  has 
renewed  its  agreement  with  the  Atberton  U.D.C,  its  largest 
customer  for  electricity  supply,  for  another  ten  years. 

Australia. — The  N.S.W.  Railways  Department  is  erect- 
ing a  power  house  at  Newcastle,  to  provide  electricity  for  Walsh 
Island  workshops  and  the  coal-loading  cranes  ;  it  is  expected  that 
eventually  power  from  this  source  will  be  supplied  to  the  tramways, 
which  are  shortly  to  be  electrified.  An  order  has  been  placed 
with  the  Australian  General  Electric  Co.  for  a  2,500-kw.  Curtis 
turbine  and  a  G.E.  alternator.  Babcock  &  Wilcox  boilers  will  be 
installed,  but  no  order  has  been  placed,  as  the  department  has 
some  in  stock. —  Tenders. 

Bacup. — Street     Lighting.  —  The     Electricity    and 

Tramways  Committee  has  passed  a  resolution  that  it  is  prepared  to 
undertake  the  wiring  and  maintenance  of  the  installations  for 
the  E.L.  of  the  main  roads,  and  the  Finance  Committee  is  applying 
to  the  L.G.B.  for  sanction  to  borrow  £1,000  for  the  purpose. 

The  Cemetery  and  Lighting  Committee  has  resolved  to  include 
in  the  estimates  for  next  year  a  provision  for  the  substitution  of 
electric  light  for  gas  in  several  roads,  by  fixing  one  lamp  on  each 
tramway  span-wire. 

Barrow-in-Furness. — Proposed  Loan. — The  T.C.  has 

decided  to  apply  to  the  L.G.B.  for  sanction  to  borrow  £8,000  for 
the  following  purposes: — Mains,  £6,500;  services,  £750;  public 
lighting,  £600  ;  and  balancer  and  switchgear,  £150. 

Bingley.  —  Electric    Supply    Inaugurated.  —  On 

Saturday  last  the  electricity  undertaking  was  inaugurated  by  the 
chairman  of  the  Electricity  and  Tramways  Committee.  The 
supply  is  obtained  by  overhead  wires  from  the  Keighley  T.C.  at  a 
pressure  of  6,600  volts,  and  is  transformed  down  to  400  and  230 
volts  for  power  and  lighting  respectively.  The  current  for  the 
Bingley  section  of  the  new  tramway  to  Binglpy  from  Bradford  is 
supplied  by  the  Bingley  Council.  The  sub- station  plant  has  been 
supplied  by  the  British  Westinghonse  Co. 

Blackpool. — Proposed  Loan. — The  Finance  Com- 
mittee has  decided  to  apply  to  the  L.G.B.  for  permission  to  borrow 
£15,000  for  the  electricity  department,  for  cable  extensions. 

Blackrock  (Co.  Dublin).— Proposed  E.L.— The  U.D.C. 

has  decided  to  appoint  a  consulting  electrical  engineer  to  report 
on  five  suggested  schemes  for  the  electrical  lighting  of  the  town. 
(1)  A  power  station  and  installation  for  the  district;  (2)  the 
supply  of  current  in  bulk  from  the  Dublin  Corporation  ;  (3)  a 
joint  scheme  with  Kingstown  and  Dalkey  ;  (4)  an  arrangement 
with  the  Dublin  Southern  District  Electrical  Supply  Co.  ;  and  (5) 
a  supply  of  current  in  bulk  from  the  Pembroke  U.D.C. 

Bolton. — Loan  Sanction. — The  L.G.B.  has  sanctioned 

the  borrowing  of  £1,810  in  respect  of  sidings  and  other  works  in 
connection  with  the  new  generating  station. 

Brighton.— Proposed  Loan.— The  Lighting  Com- 
mittee has  recommended  the  T.C.  to  obtain  a  loan  of  £16,250, 
including  mains,  £5,000  ;  services,  £4,260 ;  motors  for  hire, 
£3,000  ;  heating  and  cooking  apparatus,  £2,500  ;  and  office  ex- 
tensions, £1,500. 

Burnley. — Year's    Working. — The    income    of    the 

electricity  undertaking  for  the  past  year  was  £34,400.  The 
electricity  department  proposes  to  apply  £5,500  to  the  relief  of 
rates,  to  reduce  the  charge  to  the  tramways  department,  to  increase 
the  discount  for  lighting  and  power  from  5  per  cent,  to  10  per 
cent.,  and  to  reduce  the  charge  for  domestic  purposes  other  than 
lighting,  from  IJd.  to  Id.  per  unit. 

Cambridge. — New  Plant. — The  University  Building 
Syndicate  recommends  that  it  be  authorised  to  spend  £3,000  in 
providing  and  equipping  an  electric  power  station  in  connection 
with  the  engineering  workshops. 

Canada. — The  Montreal  Council  has  authorised  a  loan 
of  82,000,000  to  establish  an  electrical  plant  in  connection  with 
the  enlargement  of  the  aqueduct.  It  is  proposed  to  developed 
10,000  h.p.,  6,000  H.p.  for  pumping  water  and  the  remaining  for 
lighting. —  Canadian  Electrical  Arews. 
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Chorley. —  Prov.    Obdbb. —  The    T.O.    Iiuh    decided 

to  Hiipport  tho  granting  of  a  prov.  ardor  to  the  Lancashire 
E.P.  Co.  for  tho  Biipply  of  electricity  for  lighting  purponoH  within 
the  borough  urea. 

Clayton  (Lanes.). — The  Accrington  Electricity  Com- 
mittee has  decided  to  extend  its  tnaitiH  in  Clay  ton- lo-Moors,  at  an 
estimated  cost  of  £  1 10. 

Cloghecn  (Co.  Tipperary). — Street   Lighting. — At 

a  mooting  of  theD.C,  notice  of  motion  was  given  that  the  Council 
should  consider  the  desirability  of  lighting  the  streets  by  electri- 
city,  in  place  of  tho  present  oil   lamps. 

Clonakilty   (Co.   Cork). — Proposed   E.L,—*  Steps  are 

being-  taken  to  have  the  town  lighted  by  eleotrioity.  The  services 
of  an  electrical  engineer  are  being  sought  by  the  promoters  for  the 
purpose  of  planning  and  supervising  a  scheme  which  will  include 
the  lighting  and  wiring  of  private  houses. 

Colne. — Pboposed   Loan. — The  T.C.  has  decided  to 

apply  to  the  L.G.B.  for  sanction  to  borrow  £1,000  for  the  purchase 
of  motors  to  be  let  out  on  hire,  aDd  £250  for  a  motor-driven  booster 
for  the  Keighley  Road  cable. 

Colwyn  Bay. — Pboposed  New  Station. — The  U.D.C 

is  considering  the  erection  of  a  new  electricity  generating- station. 
Mr.  A.  R.  Tudman,  the  electrical  engineer,  recently  reported  on  a 
scheme  for  removing  the  generating  station  to  a  new  site  adjoining 
the  propoBed  destructor.  The  new  station,  as  designed,  will  cost 
£21,000,  including  laying  feeder  cables  to  the  Ivy  Street  site,  from 
which  the  current  will  be  distributed.  It  is  understood  the 
Council  will  approve  the  scheme  at  its  next  meeting. 

Continental  NotfS. — Denmark.  —  Plans  are  being 
prepared  for  a  central  station  at  Boeslunde,  near  Korsor,  for  the 
supply  of  electricity  in  the  town  and  district. 

Germany. — A.  generating  station  of  60,000-H.P.  capacity  is  in 
course  of  construction  at  Laufenburg,  for  the  Kraftwerk  Laufen- 
burg  Qesellschaft.  It  is  intended  to  utilise  the  fall  of  the  Rhine 
between  Allbruck  and  the  Schaffingen,  below  Laufenburg.  The 
plant  will  comprise  10  turbines,  each  of  from  5,000  to  6,000  h.p.  ; 
of  the  A. E.G.  three-phase  generators,  which  will  be  coupled  direct, 
three  will  have  outputs  of  5,200  kw.,  the  other  seven  being  of 
6,150-kw.  capacity,  at  6,000-6,600  volts,  and  a  speed  of  107  revs, 
per  min.  The  energy  will  be  transmitted  partly  at  this  voltage 
and  partly  transformed  up  to  47,000  volts. 

Seevia. — The  new  port,  which  the  Government  proposes  to  con- 
struct at  Prachovo  on  the  Danube,  will  be  equipped  with  the  latest 
appliances  for  loading  and  unloading  goods.  These  are  to  be 
worked  by  electricity,  to  be  generated  at  a  power  station,  which  is 
also  to  be  erected  at  the  port. 

Spain. — An  electric  lighting  and  power  transmission  plant  is  to 
be  installed  at  the  State  Power  and  Explosive  Works  at  Granada. 

Norway. — Extensions  are  to  be  undertaken  at  the  Drammen 
municipal  electricity  work?,  the  20,000-volt  transmission  between 
the  power  station  and  town  being  replaced  by  one  of  50,000  volts. 
New  power  and  sub-stations  are  to  be  built,  and  the  expenditure  is 
expected  to  reach  £22,500. 

Dartford. — The  L.G.B. ,  in  regard  to  the  proposed 
h.t.  extension  of  the  supply,  has  raised  the  question  of  the 
sufficiency  of  stand-by  plant  in  the  event  of  a  breakdown 
occurring  ;  otherwise  it  is  prepared  to  sanction  the  loans  required. 
The  E.L.  Committee  recommends  that  Mr.  Snell  be  appointed  to 
report  upon  the  matter  raised  by  the  Board.  The  electrical 
engineer  is  authorised  to  supply  23  houses  with  energy  for  light- 
ing at  a  fixed  charge  per  lamp  per  week. 

Derby. — Proposed  Plant  Extensions. — The  T.C.  is 

applying  for  a  loan  of  £12,540,  to  be  expended  as  follows: — 
Turbine,  £7,290  ;  foundations  and  flooring,  £400  ;  piping,  £250  ; 
condensing  water  screen,  £300  ;  boiler,  piping,  &c,  £2,400 ;  and 
motor-generator,  £1,900. 

Dnndalk. — The  "U.D.C.  has  instructed  the  engineer  to 
prepare  plans  for  the  carrying  out  of  the  agreement  with  the  G.N. 
Railway  Co.  of  Ireland,  for  an  electrical  installation  in  the  town. 
A  deputation  is  to  wait  on  the  L.G.B.  in  connection  with  the  appli- 
cation for  a  loan. 

Eccles. — The  T.C.  has  requested  the  local  Member  of 
Parliament  to  support  the  I.M.E.A.  Bill. 

Edinburgh.  —  Public    Lighting. —  The    Corporation 

Gas  Commissioners  have  been  inquiring  into  the  question  of  high- 
pressure  gas  lighting  for  the  streets,  and  have  considered  a  report 
by  Mr.  Herring  and  Mr.  Masterton,  which  suggests  that  allowing 
for  all  costs  of  a  high-pressure  gas  installation,  the  Commissioners 
would  be  justified  in  offering  such  lamps  of  "guaranteed  "  600  c.p., 
including  lighting  and  maintenance,  at  £7  per  lamp  per  annum, 
which  compares  with  £9  for  the  existing  arc  lamps.  The  report 
refers  to  high-pressure  lighting  in  London  and  Berlin,  but  pre- 
sumably the  Manchester  tests  have  been  omitted. 

Elgin.— Proposed   E.L.— The  T.C.   has  remitted  the 

question  of  an  electricity  supply  scheme  for  the  town  to  a  com- 
mittee for  consideration.  It  was  stated  that  an  E.L.  scheme 
would  cost  £7,000,  and  to  extend  the  gas  works,  more  than 
that  sum. 

Goole. — The  Electrical  Distribution  of  Yorkshire,  Ltd., 
has  given  notice  of  its  intention  to  lay  cables  from  Snaith  and 
Rawcliffe  to  Goole  immediately. 


Halifax. —  Pbopo  bd     Lo    r.— The    Tramwayi    and 
Bleotrloity  Committee  bae  rwolved  that  application  be  nude  to 
I   i    ".   for  lenotion  to  the  borrowing  of    47.000  for  the  pnw  I 
(.1   ii  water-tube  boiler   with   mechanical   itoken   and   a   1,000-KW. 
50-cyole  rotary  converter  and   switchgeur  fox  the  electricity  work*. 

Hanley. — Stbebt  Lighting. — The  Stoke  T.O.  bai 
decided  to  expecu  I  O.P.  metal- filament  la»i| 

lighting  in  Liverpool  Road. 

Huntingdonshire — Bleci mo    Police    Lamps.— The 

Chief  Constable  of  Huntingdonshire  has  decided  to  periodically 
replace  all  the  police  oil  lumps  with  electric  larnpH. 

Ilford. — The  U.D.C.  has  approved  the  L.G.B.'s  amended 

scheme,  to  cost  an  additional  £2,200,  for  the  erection  of  a  sub- 
station at  Goodmayes. 

Japan. — Fire  at    Electricity    Works. — The  power 

station  of  the  Fukui  Electric  Co.,  which  supplies  electricity  to  a 
large  number  of  silk  weaving  establishments,  was  recently  burnt 
down.    The  plant  was  restarted  after  about  five  weeks"  delay. 

Lancaster. — The  E.L.  Committee  reports  a  balance  of 
£208  on  the  past  year's  working,  which  will  be  placed  to  the 
reserve  fund.  A  decrease  in  price  has  led  to  increased  con- 
sumption. 

Limerick. — Annual  Report. — The  report  of  the 
borough  electrical  engineer  shows  that  there  was  a  substantial 
profit  in  the  working  of  the  electricity  undertaking  during  the 
year  ended  March  31st  last.  The  loss  per  annum  has  previously 
averaged  £1,600. 

Lisnaskea. — Street  Lighting. — A  petition  against 
the  proposed  granting  of  urban  powers  for  the  purpose  of  the 
lighting  of  the  streets  by  electricity  has  been  forwarded  to  the 
L.G.B. 

Listowel   (Co.    Kerry). —  Electric    Pumping. —  The 

Waterworks  Committee  has  asked  the  Listowel  E.L.  and  P.  Co.  for 
estimates  of  the  cost  of  an  electric  pumping  plant  at  the  water- 
works, as  an  alternative  to  expensive  renewals  of  the  present  steam 
plant.  It  is  estimated  that  electric  pumping  will  cost  £247  per 
annum,  as  against  the  present  cost,  £500. 

London. — Bethnal  Green. — The  Electricity  Com- 
mittee of  the  B  C.  recommends  sealing  the  agreement  with  Stepney 
for  a  supply  of  electricity  in  bulk,  and  the  control,  management  and 
maintenance  of  the  supply  within  the  borough  ;  and  that  applica- 
tion be  made  to  the  L  C.C.  for  sanction  to  a  loan  of  £24,470  for 
the  inauguration  of  the  undertaking. 

Stepney. — The  B.C.  has  been  recommended  by  its  Finance  Com- 
mittee to  apply  to  the  L.C.C.  for  a  loan  of  £15,000  for  mains 
extensions. 

The  Electricity  Committee  has  recommended  the  B.C.  to  apply 
to  the  B.  of  T.  for  its  approval  of  the  agreement  between  Stepney 
and  Bethnal  Green,  by  which  the  former  is  to  supply  electricity 
in  bulk  to  the  latter. 

Malton, — Street  Lighting. — The  U.D.C.  has  decided 
to  invite  tenders  for  public  lighting  for  three  years.  The  present 
contract  is  held  by  the  Northern  Counties  E.S.  Co.,  and  expires  on 
May  31st. 

Middleton. —  E.L.     Scheme.  —  The    consent    of    the 

R.D.C.-  has  been  obtained  for  the  E.L.  scheme  promoted  by 
Messrs.  Best  &  Pullen.  of  Bradford.  It  is  proposed  to  form  a 
company,  with  a  capital  of  £1,500,  and  if  water-power  is  not  avail- 
able suction  gas  plant  will  be  used.  The  charge  for  current  will 
be  6d.  per  unit,  and  the  R.D.C.  will  have  the  option  of  purchasing 
the  undertaking. 

Morecambe. — New  Plant. — The  T.C.  has  decided  to 
install  an  evaporative  condenser  at  the  electricity  works,  at  an 
estimated  cost  of  £1,544,  and  to  apply  to  the  B.  of  T.  for  per- 
mission to  supply  current  outside  the  borough  boundary  on  the 
same  terms  as  are  in  force  within  the  borongh. 

New  Zealand. — The  Corporation  of  Invercargill  has 
obtained  authority  to  raise  a  loan  of  £42,400  for,  among  other 
things,  the  extension  of  the  electric  lighting,  power  and  fire-alarm 
systems. — B.  of  T.  Journal. 

Oban. — Street    Lighting. — The  Council   is  to  apply 

to  the  L.G.B.  for  authority  to  the  expenditure  of  £1,173  for  the 
purpose  of  converting  the  street  lighting  from  gas  to  electricity. 

The  engineer  reported  that  the  equivalent  of  over  1,  !5n  30-watt 
lamps  had  been  connected  during  the  past  year  to  the  electricity 
department's  mains. 

Penistone. — Workhouse  Lighting. — TheB.  of  G.  has 

appointed  a  committee  to  inquire  into  the  question  of  the  pub.-ti- 
tution  of  electricity  for  gas  for  the  lighting  of  the  workhouse  ;  it 
was  suggested  that  a  saving  in  cost  of  almost  50  per  cent,  could  be 
effected. 

Portrush. — Proy.  Order  Extension. — On  the  re- 
commendation of  the  L.G  B  ,  the  U.D.C.  is  applying  for  an  exten- 
sion of  its  prov.  order  to  cover  the  whole  of  its  area. 

Preston. — Suggested  E.L.  Extensions. — The  Finance 

Committee  will  consider  at  its  next  meeting  the  question  of  addi- 
tional provision  beiBg  made  for  the  supply  of  electricity  in  the  town 
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Scarborough.— Work norsK  Lighting. — The  B.  of  G. 

is  to  spend  £6,252  on  a  scheme  for  heating  and  lighting:  the 
workhouse. 

Sooth  Africa.  —  The  ratepayers  of  Knysna,  (ape 
Province,  have  sanotioned  the  expenditure  of  £16,000  on  new 
water  and  electric  lighting  schemes. 

Southport. — In  regard  to  the  proposed  revision  of  elec- 
tricity charges,  it  has  now  been  decided  to  form  a  special  com- 
mittee of  members  of  the  Gas  and  Electricity  Committees  to  draft 
a  new  scheme  of  charges  for  submission  to  the  Finance  Committee. 

Iteigate. —  Price   EIbdttotion. — The  T.C.  has  reduced 

the  price  of  electricity  for  power  from  2d.  to  lid.  per  unit,  and 
adopted  a  new  rate  of  Id.  per  unit  for  heating  and  cooking.  Meter 
rents  are  to  be  abolished,  except  where  accounts  do  not  reach  10s. 
per  quarter,  in  which  case  2s.  per  quarter  is  to  be  charged. 

Sheffield.  —  The  Corporation  Electricity  Committee 
has  engaged  Mr.  Sydney  0.  Cooke  to  deliver  a  series  of  public 
lectures  on  "  The  Art  of  Correct  Illumination.'" 

Tun  bridge  "Wells. — A  letter  has  been  received  by  the 
T.C.  from  the  Southborough  U.D.C.,  inquiring  upon  what  terms 
it  would  supply  the  latter  with  electricity  in  bulk. 

U.S. 4. — The  State  of  New  York  is  about  to  imitate  the 
Hydro-Electric  policy  of  Ontario.  The  fact  is  particularly 
interesting  because  about  a  year  ago  an  alleged  expert  from  New 
York  State  published  a  book  to  show  what  a  horrible  mistake 
Ontario  had  made. 

The  Conservation  Commission  of  New  York  State  proposes  to 
conserve  new  and  develop  all  the  water  powers.  The  scheme 
involves  further  use  of  the  Niagara  Falls  on  the  American  side, 
the  use  of  the  Long  Sault  Falls  on  the  St.  Lawrence,  the  Genessee 
Falls,  and  the  surplus  water  of  the  large  canal  between  Troy  and 
Schenectady,  N.Y.  The  proposition  is  being  resisted  by  the  private 
corporations,  but  the  Commission  is  most  hopeful,  and  bates  its 
chief  argument  in  favour  of  conservation,  on  the  success  which 
has  attended  the  work  of  the  Hydro-Electric  Commission  in 
Ontario. 

Warrington.— Proposed  Loan. — Application  is  to  be 

made  to  the  L.G.B.  for  sanction  to  the  borrowing  of  £3,000,  to 
cover  the  cost  of  extension  of  mains  during  the  next  three  years, 
£2,000  for  services,  and  £1,950  for  a  rotary  converter. 

West  Yorkshire. — E.L.  Proposals. — At  a  meeting  of 

the  Guiseley  D.C.  last  week,  Mr.  W.  B.  Woodhouse  attended  to 
explain  the  Power  Co.'s  scheme.  He  observed  that  a  great  many 
misconceptions  of  the  scheme  had  arisen  during  the  period  in  which 
it  had  been  nnder  consideration.  A  motion  in  favour  of  the  scheme 
was  ultimately. carried. 


TRAMWAY  and  RAILWAY  NOTES. 


Accrington. — Rate  Relief. — The  Tramways  and  Elec- 
tricity Committee  has  voted  £2,000  out  of  last  year's  profits  of  the 
tramways  undertaking  to  the  relief  of  the  rates. 

Argentina. — As  soon  as  the  electrification  of  the  Santa 
Fe  tramways  is  completed,  it  is  probable  that  electric  tramways 
will  be  laid  in  Esperanza. 

Construction  of  the  electric  tramways  in  Parana  was  commenced 
last  month,  and  the  work  is  expected  to  be  finished  about  the 
middle  of  \9\6.—Esriew  of  the  Rirer  Plate. 

Annual  Returns. — The  published  returns  for  1913  give  the 
receipts  of  the  Buenos  Ayres  tramways  companies  at  $40,286,240, 
an  increase  of  82.515,077  over  the  preceding  year.  Approximately 
1 1 0  million  passengers  were  carried,  an  increase  of  about  28  millions. 
The  length  of  the  lines  is  715  km.,  an  increase  of  20  km. 

The  gross  receipts  of  the  Rosario  electric  tramways  for  1913  were 
$2,718,156,  and  27,181,607  passengers  were  carried.  130  km.  of 
line  are  open. 

Arnold. — Tramway  Extensions. — The  I'.D.C.  has  pro- 
visionally accepted  an  offer  of  the  Nottingham  T.C.  to  extend  the 
electric  tramways  to  the  Free  Library,  and  the  T.C.  is  to  be  asked 
to  carry  the  extension  beyond  the  point  named  to  Spout  Lane. 

Australia. — A  report  of  the  Victorian  Parliamentary 
Standing  Committee  on  Railways  recommends  the  construction  of 
an  electric  street  railway  from  Sandringham  Station  to  Black 
Rock,  a  distance  of  about  2$  miles.  The  estimated  cost  of  the 
work  is  £43,400.  of  which  £29,000  is  for  track  and  overhead  con- 
struction, £4.200  for  motor-generators,  feeder  cables  and  car-shed, 
and  £6,000  for  five  motor  coaches.  To  extend  the  line  to  Beau- 
maris and  provide  the  necessary  additional  rolling  stock  would 
involve  a  further  outlay  of  £38,500.-    Heard  q)  Trade  Journal. 

Automatic  Signalling.'—  Mr.  Fitzpatrick,  chairman  of  the 
Victorian  Railway  Commissioners,  who  recently  visited  Europe  and 
America  in  connection  with  the  selection  of  an  automatic  signalling 
system  for  the  Melbourne  suburban  railways,  now  being  electrified, 
reports   that,   after  discussing  the  mattef  with  Mr.  Merz  and  his 


staff,  it  was  unanimously  agreed  that  a  system  controlled  by  A.c. 
track  circuits  with  automatic  stops,  similar  to  that  in  use  on  some 
of  the  London  underground  railways,  was  the  most  suitable. 

Bristol. — Lock-Oft. — The  Westminster  Gazette  states 
that,  owing  to  their  refusal  to  sign  the  new  rules  of  the  Bristol 
Tramway  Co.,  200  men  engaged  in  the  motor  construction  depart- 
ment were  locked  out  on  Monday. 

Continental  Notes. — Italy. — Steps  have  been  taken  to 

secure  a  concession  from  the  Ministero  dei  Lavori  Pubblici  for  the 
construction  of  an  electric  railway  from  the  Provinces  of  Udine 
and  Bellona  to  connect  with  the  line  from  Yillasantina  to  Sappada 
(alto  Cadore). 

Poland.  —  The  Lodz  Fabrik  Eisenbahn  has  commenced  the 
construction  of  an  electric  tramway  from  Ozorkoff  to  Zgierz  via 
Lenczyca. — Hoard  of  Trade  Journal . 

Russia. — The  municipal  authorities  of  Riga  have  approved  of 
the  scheme  of  the  Soci6te  des  Tramways  et  Electricite  en  Russie 
for  the  extension  of  the  electric  tramways  in  the  town. 

Coventry. — Loan     Sanction. — The     B.    of     T.     has 

sanctioned  the  borrowing  of  £10,000  for  the  purchase  of  10  new 
tramway  cars. 

Uearne    Valley. — Light     Railway   Inquiry.  —  The 

hearing  was  commenced  last  week  by  the  Light  Railway  Com- 
missioners of  an  application  by  several  TJ.D.C.'s  for  powers  to 
carry  out  the  Dearne  Valley  light  railway  scheme.  It  is  pro- 
posed to  construct  about  18  miles  of  tramways,  at  an  estimated  cost 
of  £151,891,  including  £21,650  for  generating  stations.  The  pro- 
posed routes  run  from  Barnsley  and  Thurnscoe  to  Mexboro',  and 
connect  with  the  Rotherham  tramways.  The  scheme  is  being 
strongly  opposed  by  the  railway  companies  with  lines  in  the  area 
and  by  a  large  number  of  property  owners. 

.  II ford. — Electric  Tower  Wagon. — What  is  stated  to 

be  the  first  electric  tower  wagon  in  this  country  has  been  put  in 
service  by  Mr.  L.  E.  Harvey,  the  manager  of  the  tramways 
department.  The  vehicle,  which  was  built  to  Mr.  Harvey's 
designs,  is  fitted  with  a  225  ampere-hour  battery  of  Edison 
accumulators. 

Japan. — Work  is  well  in  hand  on  the  electrification  of 
the  railway  between  Tokio  and  Yokohama,  and  it  is  expected  that 
electric  trains  will  be  in  use  by  the  end  of  August  next.  The 
generating  station  is  being  established  at  Yobuki,  on  the  River 
Rokugo. 

London. — The  City  Corporation  has  refused  consent  to  the 
proposed  extension  of  the  L.C.C.  tramways  along  Aldgate,  and  has 
only  consented  to  the  extension  to  Ludgate  Circus,  on  the  Council 
undertaking  not  to  obtain  powers  to  cross  the  Circus  and  to  widen 
a  portion  of  Farringdon  Road  at  considerable  cost. 

North  London  Railway  Electrification. — At  the  annual 
meeting  of  the  above  company  last  week,  the  chairman  said  that  it 
was  hoped  that  the  new  works  and  rolling  stock  would  be  ready 
early  next  year  for  a  through  service  of  electric  trains  from  Watford 
to  Broad  Street. 

Manchester. — Tramway  Accident. — During  a  fog  on 

Wednesday  morning,  last  week,  a  Corporation  tramcar  left  the  rails 
on  the  curve  at  the  corner  of  High  Street  and  Upper  Brook  Street, 
and  overturned  on  the  footpath.  Twenty  persons  were  injured. 
At  the  B.  of  T.  inquiry,  conducted  by  Lieut.-Col.  Von  Donop  last 
Friday,  the  driver  stated  that  owing  to  the  fog,  he  was  on  the 
points  before  he  saw  them,  and  was  travelling  at  from  10  to  12  miles 
per  hour. 

Rochdale. — New  Workshop   and   Equipment. — The 

Tramways  Committee  has  approved  the  plans  of  the  proposed  new 
workshop,  which  is  estimated  to  cost  £12,000,  and  has  also  agreed 
to  purchase,  at  about  £3,000,  new  equipment,  including  machinery, 
lighting,  rails,  &c. 

Salford. — Reduction  of  Fares. — The  Tramways 
Committee  has  agreed  upon  a  new  scale  of  fares,  to  come  into 
operation  on  April  1st,  involving  a  reduction  in  revenue  of  about 
£10,000  or  £11,000  a  year. 

South  -  Western     Railway    Electrification.  —  The 

chairman  of  the  above  company  stated  at  the  annual  meeting  last 
week  that  it  was  pressing  forward  the  work  on  the  Waterloo- 
Kingston-Twickenham-Richmond-Waterloo  circular  route,  the 
Hounslow  loop  and  the  Wimbledon  line,  ria  Southfields,  and  hoped 
to  have  one  ready  for  electrio  traction  this  year.  The  Shepperton 
line  and  the  Hampton  Court  branch  line  are  also  to  be  electrified. 
The  whole  of  the  work  has  been  placed  with  British  firms. 

Staly bridge. — The  Staly  bridge  Joint  Tramways  Board 
has  decided  to  issue  a  precept  for  £1,475  on  each  of  the  four  Cor- 
porations concerned,  to  meet  the  deficiency  on  the  year's  working. 
Ever  since  the  inception  of  the  undertaking  in  1903  there  has  been 
a  deficit  in  the  tramways  account,  but  this  is  the  lowest  precept 
that  has  been  issued. 

Tilbury    Rail  nay   Electrification.  —  At  the  recent 

annual  meeting  of  the  Midland  Railway  Co.,  the  chairman  pointed 
out  that  in  preparation  for  the  electrification  of  the  Tilbury  and 
Southend  line,  it  would  be  necessary  to  carry  out  widenings  at 
Stepney  and  between  Barking  and  Upminster,  at  a  cost  of 
£900,000.  This  would  ultimately  have  been  necessary  in  any  case 
in  view  of  the  increasing  traffic. 
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I'.s. 4, — According  to  the  Canadian  Electrical  New$, 
Messrs.  Norton  f J ri flit.hu  &  Co.,  of  London,  have  offered,  in  conjunc- 
tion wit.li  Messrs.  W.  II.  Brown  ,V  Co.,  of  Now  York,  to  organise  an 
operating  company,  with  $25,000,000  capital,  to  build  a  system  of 
underground  railways  in  Chicago.  The  faro  is  not  to  exceed 
5  oentn.  The  surplus  profitB  are  to  be  divided — 56  per  cent,  to  the 
city  and  45  per  cent,  to  the  oompany. 

Westhoug'hton. — A   deputation   from   the  TJ.D.C.   was 

informed  by  the  manager  of  the  South  Lancashire  Tramways  Co. 
that  hist  directors  were  unfavourable  to  the  proposed  tramway 
extension  through  Hindley  and  Westhoughton,  and  unlesB  an 
indemnity  to  cover  possible  loss  waB  offered  by  the  Councils,  he 
could  not  hold  out  any  hope  of  the  scheme  being  carried  out. 

York. — Light  Railway  Inquiry. — The  Light  Railway 

Commissioners  held  an  inquiry,  on  February  25th,  into  an  applica- 
tion of  the  Corporation  for  powers  to  construct  a  tramway  from 
Nessgate  to  Hull  Road,  and  a  short  extension  of  the  Haxby  Road 
route.  There  was  a  good  deal  of  opposition  from  the  local  archi- 
tectural and  arohu'ological  societies,  lest  some  of  the  structures 
should  be  interfered  with,  but  the  town  clerk  assured  them  that 
the  proposals  did  not  involve  danger  to  any  structure  of  interest. 

Rate  Relief. — The  auditors,  in  their  report  on  the  accounts  for 
1912-13,  state  that  they  note  with  regret  that  the  Finance  Com- 
mittee has  not  considered  it  necessary  either  to  recognise  the 
claims  of  depreciation  or  to  discontinue  the  contribution  in  relief 
of  rates.  They  point  out  that  the  amount  provided  for  deprecia- 
tion and  sinking  fund  by  95  of  the  principal  tramway  under- 
takings in  the  kingdom  during  1912  averaged  £2*62  per  £100  of 
capital,  whereas  the  figures  of  the  York  undertaking  were  £1'26  in 
1912  and  £1-31  in  1913. 


TELEGRAPH  and  TELEPHONE  NOTES. 


China. — It  is  reported  that  an  agreement  has  been 
entered  into  with  the  British  Marconi  Co.  to  install  a  series  of 
stations  with  a  minimum  range  of  2,000  miles.  The  stations  will 
be  worked  by  the  company,  which  will  also  lend  the  necessary 
capital. 

Germany. — An  extraordinary  credit  of  M.  39,000,000 
for  telephone  purposes  has  been  voted  by  the  Reichstag,  to  be  spent 
partly  on  transforming  the  overhead  service  to  underground,  as 
poles  are  found  to  be  unable  to  support  the  large  number  of  wires 
now  required,  and  partly  on  new  stations  and  extensions  of 
networks.  In  the  matter  of  the  number  of  stations  and  of 
local  networks,  it  is  claimed  for  Germany  that  she  stands  at  the 
head  of  all  European  States,  while  in  the  rapidity  of  the  growth 
of  traffic  she  surpasses  even  the  United  States. 

The  new  Postmaster-General,  Mr.  Hobhouse,  and  Sir  Henry 
Norman  on  Monday  inspected  the  wireless  station  at  Nauen,  under 
the  guidance  of  Count  Arco. 

Hull. — On  Tuesday  last  week  an  inquiry  was  held  by 
Mr.  T.  C.  Ekin,  on  behalf  of  the  L.G.B.,  into  the  application  of  the 
Hull  Corporation  for  sanction  to  a  loan  of  £192,423  for  the 
purchase  from  the  Government  of  the  plant  of  the  National  Tele- 
phone Co.  It  was  stated  that  the  population  of  the  area  was 
287,032,  and  that  the  rates  were  9s.  2d.  to  9s.  6d  in  the  £.  If  the 
loan  were  repaid  in  22  years,  the  annual  payment  would  be  £14,426, 
equal  to  a  rate  of  2'7d.  Mr.  T.  Holme,  manager  of  the  Corpora- 
tion telephone  undertaking,  stated  that  the  National  Telephone 
Co.'s  plant  in  Hull  had  been  brought  up  to  date  on  account  of  the 
competition,  and  was  better  than  the  average  throughout  the 
country.  The  original  cost  of  the  Corporation  undertaking  was 
£22  per  station,  and  the  purchase  price  of  the  National  the  same 
apart  from  the  "omnibus"  subscribers,  or  £19  with  them. 

Imperial  Wireless  Chain. — A  statement  was  made  in 

the  House  of  Commons  on  Monday  by  Capt.  Norton  to  the  effeot 
that  the  English  station  had  been  begun  at  Leafield,  in  Oxford- 
shire ;  a  change  had  been  made  in  the  Egyptian  station,  which 
would  be  a  three-way  instead  of  a  two-way  station,  and  the  East 
African  station  had  been  abandoned,  as  it  was  impossible  to  secure 
a  suitable  site  for  a  three-way  station  there.  The  third  station 
would,  therefore,  be  in  India,  near  Poona.  A  station  would  be 
necessary  in  East  Africa  to  link  up  with  South  Africa,  and  sites 
for  both  these  stations  had  been  chosen.  Parliamentary  sanction 
was  not  required  for  the  changes  in  the  plans. 

Norway. — The  Government  proposes  to  expend  a  sum  of 
£55,000  on  the  erection  of  a  new  automatic  telephone  exchange  at 
Christiania.  This  forms  part  of  a  scheme,  which  comprises  the 
erection  of  one  main  exchange,  and  two  sub-exchanges  in  the 
western  and  northern  parts  of  the  town.  The  total  number  of 
subscribers  is  now  about  20,000,  and  the  population  is  about 
250,000. 

Spain. — The  Compania  Nacional  de  Telegrafia  sin  Hilos 
has  constructed  two  new  towers  at  its  Pnntales  Station,  near 
Cadiz,  with  a  view  to  coping  with  its  increasing  business. 


Telephone  Hints. — The  Potto 
ft  leeflet  gHvinghinte  to  neera  of  the  telephone  I  m  fapra- 

vonting  overcharges  for  calls  on   tbi   DU  .■-•t.eiii. 

Telephones  in  Wines. — The  Horn"  Office  Regulation 

which  provide!  that,  whin-  eleotrioil v  is  need  for  signalling  in 
mines,  the  pressure  shall   not  ex..  [-under- 

stood   by    Borne  inspectors    and    mine  owner*,  who    have    • 
stipulated  that  the  voltage  of    magneto    generator!   DMd    In   con- 
nection with  watertight telephonei  ihell  not  exceed  26  volte.    This 
being  commercially  impossible,  the  Telephone  Manufacture  i 
ciation   has  communicated  with  the  Hume  Office   and  obtained  the 
assurance  that   the  rules   in    question  (No,  I .".  (a  |  of  the  Bli 
Special    Rules  under  the  Metalliferous  Minos  Act.  and  \'o    134   In) 
of  the  lieneral  Regulations,  Coal  MineB   Act)  relate  only  to  signal- 
ling and  not  to  telephonic  communication. 

Wireless  and  Fires  on  Hoard  Ship.— In  a  letter  to 

the  Timet  of  February  27th,  Mr.  G.  Rharpe  draws  attention  to  the 
occurrence  of  sparks  3  in.  or  I  in.  long  about  the  beads  of  cargo 
derricks,  along  chains  and  wire  guys,  to.,  on  board  ships  equipped 
with  wireless  telegraphy,  and  while  deprecating  undue  alarm, 
suggests  that  investigation  into  the  matter  is  desirable. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aheraman. — March  12th.  Electrical  goods  for  a  year 
for  the  Powell  Duffryn  Steam  Coal  Co.,  Ltd.     Stores  Manager. 

Australia. — Newcastle. — April  29th.    P.M.G.     Elec- 

trioally-controlled    clocks     at     Post     Office,     Newcastle,    N.S.W. 
Schedule  No.  361.     See  "Official  Notices"  to-day. 

Melbourne.  —  April  7th.  P.M.G.  Accumulator  batteries 
for  radio-telegraph  stations.  Relays,  non-polarised.  Stores 
Schedule  996.    See  "Official  Notices"  February  27th. 

April  21st.  P.M.G.  Telephone  switchboards.  Schedule  No.  1 ,005. 
See  "Official  Notices  "  to-day. 

March  24th.  P.M.G.  Automatic  switchboard  apparatus 
for  Geelong.  Schedule  No.  1,016.  See  "Official  Notices" 
February  27th. 

Adelaide. — April  8th.  P.M.G.  Switchboards,  various. 
Schedule  No.  315.     See  "Official  Notices  "  February  27th. 

Austria. — March  19th.  The  Austrian  State  Railway 
authorities  in  Vienna  are  inviting  tenders  for  an  installation  of 
electric  lighting  at  the  railway  station  at  Amstetten. 

Aylesbury.  —  March  7th.  TJ.D.C.  Contract  2. 
Two  100-kw.  Diesel  oil  engine  d.c.  generating  sets,  with  static 
balancers,  battery  boosters  and  accessories.  See  "  Official  Notices  " 
February  13th. 

Barnes.— March  9th,  TJ.D.C.  Distributor  cables.  See 
"  Official  Notices  "  February  20th. 

Belfast. — March  11th.  36  cwt.  of  electric  copper  wire 
for  the  Harbour  Commissioners.    See  "  Official  Notices  "  Feb.  27th. 

March  16th.  Corporation.  Renewal  and  reconstruction  of 
permanent  way  for  12  months,  for  the  Tramways  and  Electricity 
Committee.     Forms  of  tenders  (£1  Is.)  from  the  City  Surveyor. 

Belgium. — March  11th.  The  municipal  authorities  of 
Liege  are  inviting  tenders  for  a  new  steam  engine  and  dynamo, 
600  kw.,  at  the  central  electricity  generating  station. 

Brussels. — March  17th.  For  electrical  equipment  of  the  over- 
head line  between  Ghent  and  Lochristy.  of  the  Vicinal  Railway. 
Particulars  from  the  Societe  National  des  Chemins  deFer  Vicinaux, 
14,  Rue  de  la  Science. 

March  31st.  The  Societo  Nationale  des  Chemins  de  fer  Vicinaux. 
of  Brussels  (14,  Rue  de  la  Science).  Overhead  electric  equipment 
of  the  extension  of  the  Namur  (station),  Namur  (Citadelle)  light 
electric  railway  to  La  Plante.  Specifications  of  the  work  can  be 
obtained  for  1  fr.  from  the  address  given. 

Burton-upon-Trent. — March  14th.  Corporation.  One 
1,250-kw.  three-phase  turbine-alternator  and  condenser,  pipe- work, 
valves  and  accessories.  Extensions  to  high-tension  switchboard. 
See  "  Official  Notices  "  February  13th. 

Carshalton  (Surrey). — March  llth.  Motor-Generator, 
switchgear,  battery-charging  board  and  connections,  &0.,  at  the 
Queen  Mary's  Hospital,  for  Metropolitan  Asylums  Board.  See 
"  Official  Notices  "  February  27th. 

Dover. — March  10th.  Electric  cables  and  electrical 
sundries  for  a  year  for  the  Harbour  Board.  Mr.  Martyn  Mowll 
Registrar,  Castle  Street  (2/6  each  schedule). 
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Bundalk.—  March  10th.  U.D.C.  Twelve  months' 
supply  of  stores  for  the  electricity  department.  See  "  Official 
Notices  "  February  27th. 

Edinburgh. — March  !)th.  Corporation.  Maintaining 
house  telephone  and  electrio  bell  installations.  Forms  of  tender 
from  Superintendent  of  Works,  City  Road. 

March  t»th.  Corporation.  Twelve  months'  supply  of  electrical 
and  insulating'  material.  Specification  from  the  Resident  Electrical 
Engineer,  Dewar  Place. 

Far n worth. — March  18th.  U.D.C.  500-kw.  rotary 
converter,  transformer,  switchgear  and  cables.  See  "  Official 
Notices"  to-day. 

Mlliiiirham. — March  (ith.  Corporation.  Twelvemonths' 
supply  of  meters,  cables  and  other  stores.  See  "  Official  Notices  " 
February  20th. 

Greece.— PlRAETJS. — March  15th  to  28tb.  The  Hellenic 
M  mistry  of  the  Interior  for  the  Port  of  Piraeus.  A  10-ton  and  a 
6-ton  crane,  with  a  75-k.v.a.  transformer,  25  periods,  5,000/500  v., 
with  the  needed  transmission  lines  to  the  cranes.  Deposit  10,000 
lire. 

1 1  est  on  and  Islewortli.— March  7th.  U.D.C.  Twelve 
months'  supply  of  stores,  including  cables,  meters,  &c,  for  the 
electricity  works.     See  "  Official  Notices  "  February  20th. 

Ilford. — March  I  1th.  Stores  for  the  tramways  depart- 
ment of  the  U.D.C.  for  a  year.  Mr.  L.  E.  Harvey,  Tramways 
Manager,  Ley  Street. 

Italy.— Savoxa. — March  17th.  Two-ton  crane  for  the 
railway  depot  at  Savona.  Particulars  of  the  Direzione  Generale 
delle  Ferrovie  dello  Stato,  Savona. 

TUBIM.— March  17th.  Twenty-eight  electric  motors  for  the 
Officine  <ii  Torino  Particulars  of  the  Direzione  Generale  delle 
Ferrovie  dello  Stato,  Turin. 

Liverpool. — March  9  th.  Electrical  fittings  for  a  year, 
for  B.<;.     .Mr.  G.  W.  Coster,  Clerk,  Parish  Offices. 

London. — L.C.C.  March  18th.  Electrical  installation 
at  the  Upper  Marylebone  Street  Elementary  School,  Gt.  Portland 
Street,  W.  (148  points,  200  lights).    See  "  Official  Notices  "  Feb.  27  th. 

M;iroh  12th.  Bellhangers' work  to  buildings  in  the  London  district 
during  three  years.      See  "  Official  Notices  "  February  20th. 

The  Highways  Committee  recommends  that  tenders  be  invited 
for  an  electrically-driven  pump  for  draining  water  from  deep  cable 
manholes  and  for  the  reconstruction  and  rewinding  of  two  50-kw. 
generators  for  use  at  the  Greenwich  generating  station. 

Lambeth.— March  I7th.  B.  of  G.  Internal  telephone  system 
at  the  Iufirmwy,  Brook  Street,  Kennington,  S.E.  See  "Official 
Notices  "  to-day. 

It  is  proposed  to  install  electric  lifts  at  the  Infirmary  in  Brook 
Street,  and  at  the  Workhouse,  Renfrew  Road. 

Westminster.— March  11th.  Guardians.  12  months'  supply 
of  electric  lamps,  fittings,  &c.  Mr.  W.  J.  Lickley,  Clerk,  Prince's 
Row,  Buckingham  Palace  Road,  S.W. 

Londonderry. — March  14th.  Corporation.  Meters  and 
cables  for  the  Elpctric  Light  Department.  Specifications  from 
the  City  Electrical  Engineer. 

Macclesfield. — March  11th.  Electrical  goods  for  one 
year  for  the  Cheshire  County  Asylum,  Parkside,  Macclesfield. 
Forms  from  Mr.  W.  Tingay,  Clerk  of  Asylum. 

Manchester. — March  17th.  Corporation,  (a)  Tram- 
way rail  bonds,  (//)  hard  drawn  copper  trolley  wire  (<■),  span  wire 
brackets  for  tramway  poles.  Specifications  for  (<),  21s.  (return- 
able) from  Mr.  G.  M.  McElroy,  General  Manager,  55,  Piccadilly, 
Manchester. 

March  18th.  Education  Committee.  Electric  lighting  installa- 
tion at  Heald  Place  Municipal  School,  Rusholme.  Specifications 
(£1  Is.)  from  the  Secretary,  Education  Committee,  Deansgate, 
Manchester. 

Merthjr  Tydfil.— March  10th.  Electrical  accessories 
for  a  year,  for  the  B.  of  G.    The  Workl  ouse  Master. 

Millstreet  (Co.  Cork).— New  Hibernian  Hall.  The 
Secretary. 

.Newport  (Won.). — Corporation.  Rails,  tie  bars,  fish- 
plates, and  special  track  work,  for  the  Electricity  and  Tramways 
Department.  Specifications  from  Mr.  A.  Nichols  Moore,  Borough 
Electrical  Engineer,  Town  Hall. 

\ew  Zealand.— Borough  of  Tauranga. — May  nth. 

Hydro-electric  and  sub-Btation  plant.     Specifications  (£2  depos-it) 
from  H.  W.  Clitnie  *c  Son  -—  N.Z.  Shipping  and  Commerce. 

Plymouth. — March  l!)tb.  Corporation.  Registering 
punches  for  tramways  system.     Town  Clerk. 

Rochdale.— March  12th.  Stores  for  the  Tramways  De- 
partment. Form  of  tender,  Ax.  (os.)  from  Mr,  G.  Webster,  General 
Manlier.  M?llor  'Hrect, 


Rotherhain. — March  12th.  Corporation.  One2,000-KW. 
high-pressure  turbo-alternator  with  condensing  plant,  switchgear, 
steam  and  exhaust  piping  and  accessories  ;  one  1,000-kw.  rotary 
converter,  transformer  and  switchgear  ;  one  20-ton  overhead 
crane.     See  "  Official  Notioes  "  February  20th. 

Southampton. — March  9th.  Corporation.  For  supply 
of  rotary  converter,  balancer,  and  direct-current  meters.  Speci- 
fication from  the  Borough  Electrical  Engineer. 

Spain. — The  municipal  authorities  of  Santa  Marta 
(province  of  Badajoz)  are  at  present  inviting  tenders  for  the  con- 
cession for  the  electric  lighting  of  the  town  during  a  period  of  ten 
years. 

March  13th.— Tenders  are  being  invited  by  the  municipal 
authorities  of  Monturque  (province  of  Cordoba)  for  the  concession 
for  the  electric  lighting  of  the  town  until  the  end  of  1933. 

April  22nd.  Tenders  for  the  concession  of  an  electric  tramway 
in  Madrid.  Proposals  to  be  accompanied  by  a  deposit  of  1 ,274 
pesetas  (about  £47),  which  is  to  be  paid  into  the  "  Caja  General  de 
Depositos. — Board  of  Trade  Journal. 

Madkid. — Tenders  are  invited  for  the  supply  of  wireless  tele- 
graph stations  for  the  Royal  Dockyards  of  Cartagena  and  Ferrol. 
Full  particulars  from  the  Ministry  of  Marine,  Madrid,  Negociado  5 
de  la  Seccion  Ejecutiva  (Material)  del  Estado  Mayor  Central. 
Detailed  advertisements  appeared  in  the  Time*  of  March  3rd. 

Swansea. — March  13th.  Corporation.  Cable  ducts, 
cables,  pilot  and  telephone  wires,  joint  boxes,  &c.  See  "Official 
Notices"  February  27th. 

Swindon. — March  7th.     Corporation.     Twelve  months' 

supply  of  stores  for  electricity  and  tramways  departments.    See 
"Official  Notices"  February  18th. 

March  1 8th.  Corporation.  Cooling  tower.  See  "Official 
Notices  "  to-day. 

Swinton    and    Pendlebury.— March  26th.     U.D.C. 

12  months'  supply  of  cable,  joint  boxes,  joint-box  compound,  bitu- 
men, &c.    See  "  Official  Notices"  to-day. 

Warrington. — March  14th.  Corporation  Gas  Com- 
mittee. Dynamo,  220  volts  direct-current,  30  kw.  Particulars 
from  Mr.  W.  S.  Haddock,  General  Manager,  Gas  Offices. 

March  31st.  750-KW.  rotary  converter,  e.h.t.  switchboard 
panel,  for  Electricity  and  Tramways  Committee.  See  "Official 
Notices  "  to-day. 

Wimbledon.  —  March  Cth.  Corporation.  Twelve 
months'  supply  of  stores  for  electricity  department.  See  "  Official 
Notices  "  February  20th. 

Worle  (Somerset).— March  19th.  Street  lighting  for 
the  Parish  Council.  Mr.  Robert  K.  Clay,  Clerk,  Virginia  Villa, 
Worle. 


CLOSED. 

Accrington. — The  Electricity  Committee  has  accepted 
the  following  tenders  : — 

National  Oas  Engine  Co.— Generating  plant,  including  two  1,000-h.p.  gaa 
engines,  £  10,750. 

Bruce  Peebles  &  Co. — Alternator  and  dynamos,  £2,550. 

Power  Oas  Corporation.— GaB-making  plant,  £11,000, 

Brush  Electrical  Engineering  Co.— Three  single-deok  cars,  £2,823,  and  two 
double-deck  oars,  £2,092,  complete  with  eleotrical  equipment  by  Diok, 
Kerr  &  Co.,  Ltd.,  and  Westinghouse  magnetio  brakes. 

Admiralty. — The  Walsall  Electrical  Co.,  Ltd.,  has  re- 
ceived a  contract  for  62  meters  from  H.M.  Admiralty. 

Bath. — The  tender  of  Messrs.  Kendall  has  been 
accepted  for  installing  the  electric  light  at  All  Saints'  Church, 
Weston. 

Belgium. — Ten  concerns,  eight  German  and  one  each 
Belgian  and  French,  submitted  tenders  to  the  municipal  authorities 
of  Ixelles,  last  week,  for  the  supply  of  a  quantity  of  low-tension 
electricity  supply  cables,  the  lowest  offer  being  that  of  the  Society 
A. E.G.  Union  Electrique,  of  Brussels. 

Blackpool. — The  Corporation  is  to  be  asked  to  seal  a 
contract  with  the  Magneta  Time  Co.,  for  the  installation  of  a 
municipal  time  service  and  automatic  clocks  on  the  tram  routes. 

Bolton, — The  Tramways  Committee  has  accepted  the 
tender  of  Messrs.  Hadfield's  for  tramway  points  and  crossings. 

Bristol. — The  Docks  Committee  has  accepted  the  tender 
of  the  Electric  Construction  Co.,  Ltd.,  for  a  12-ii.r.  motor. 

Croydon.  —  The  Horough  Council  has  adopted  the 
Gamewell  system  of  fire-alarms,  as  recommended  on  Monday  by  the 
General  Purposes  Com-mittee,  at  a  cost  of  £3,73ii. 

Derby. — The  T.C.  has  accepted  the  tender  of  Messrs. 
C.  A.  Parsing  fc  Co.,  Ltd.,  for  an  additional  turbine,  at  £7,017. 
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Masjrow. — The  Clyde  Navigation  TrnitMi  have  Con- 
sidered tenders  for  material  for  the  travorBer  authorised  by  Um 
(Jranary  Committee  to  bo  ma<lo  at  Renfrew  workshops  for  tin- 
tramways  at  Mcadowsido  (Jranary,  and  have  agreed  to  accept  thoHe 
of  Estler  Ilros.  for  overhead  pear,  at  £21  10*.,  the  Igranio  Klectrio 
Co.,  Ltd.,  for  control  apparatus,  at  498,  and  Laurence,  Hcott  At  Co., 
Ltd.,  for  the  motor,  at  £68.  The  oll'or  by  Mr.  George  Uril  for 
switches  and  crossing  recjuired  for  tramway  purposes  (£1  ."it!)  has 
been  aooepted,  as  well  as  the  following  : — 

Oab  tire  oablu  lor  travorser.— St   Helen's  Gable  Co. 

Oast  uteol  Roar  and  trod  whoels  for  traverser.— Hprlnglleld  Steel  Co. 

The  T.C.'s  Tramways  Committee  has  recommended  acceptance  of 
the  following  tenders  : — 

Armature  ooils. — Manchester  Armature  Repair  Co. 

Bcrap  lor  diBpOBal.—  Pegler  Bros,  &  Co.,  R.  M.  Easdale  *  Co.,  Trainer  and 

Allison,  and  Ballardie,  Holden  ft  Co. 
Rpeoial  traokwork.— Hadflelds,  Ltd. 
Fi.H.T.  rubber  cable.— B.I.  4  Helsby  Cables,  Ltd. 
Tinned  iron  and  itBO  sheets. — P.  &  W.  M'Lellan,  Ltd. 
Wood  surlaoe  planing  machine.- John  M'Dowall  ft  Bons, 
Metal-tllament  lamps.— W.  C.  Yuille  ft  Co.,  Ltd. 

Government   Contract. — A  contract  for    cables  for 

the  new  Board  of  Agriculture  has  been  placed  with  the  Liverpool 
Electric  Cable  Co.,  Ltd. 

Grimsby. — The  tender  of  Messrs.  E.  Bannister  &  Co., 
Hd.,  has  been  accepted  for  a  nine  months'  supply  of  Sherwood 
slaok  to  the  Electricity  Works,  at  16s.  4  id.  per  ton. 

Halifax. — The  Corporation  Education  Committee  has 
aocepted  the  tender  of  Messrs.  Charles  Bell,  Bradford,  for  the  elec- 
tric lighting  installation  at  West  House,  King  Cross  Street,  Halifax. 

Ipswich. — Messrs.  H.  W.  Butler  &  Co.  have  secured  the 
order  for  the  Corporation's  cable  requirements,  for  high  and  low- 
tension  extensions,  on  behalf  of  their  principals,  the  A.C.E.N.E. 
Cable  Works,  Jeumont,  France. 

Launceston. — For  installing  the  electric  light  at  the  new 

Constitutional  Club,  the  following  tenders  were  received  : — 

Lord&Shand (acoepted)      £38 

Alger  ft  Bon  40 

Mr.  T.  L.  Chapman 45 

Key  ton, — The  U.D.C.  has  accepted  the  following 
tenders  : — 

Oliver  Arc  Lamp  Co.— Aro  lamp  carbons,  £2  16s.  Cd.  per  1,000  pairs. 
Johnson  ft  Phillips,  Ltd.— Do.,  £3  7s.  6d.  per  1,000  pairs. 
O.  O.  Wakefield  &  Co.— Oils. 

R.  R.  Todd.— Annual  supply  of  the  following  oables  on  the  basis  prices 
mentioned:—,'.,  £64;  &,  £46103.;  &,  £32;  £,  £20  73.  6d. ;  twin  £,< 
£48  5s. 

Liverpool. — The  T.C.  Tramways  and  Electricity  Com- 
mittee has  accepted  the  following,  among  other,  tenders  for  annual 
supplies : — 

Rubber  goods,  ftc— L.  Andrew  ft  Co.,  Avon   India-Rubber  Co.,  Ltd.,  Geo. 

MacLellan  ft  Co.,  North  British  Rubber  Co.,  Ltd. 
Lubricating  oils  and  greases. — Dee  Oil  Co.,  Ltd.,  Joshua  Rea  ft  Sons,  Ltd., 

Vacuum  Oil  Co.,  Ltd. 
Steel  gears  and  pinions.— R.  W.  Blackwell  ft  Co.,  Ltd.,  P.  W.  Rowlands 

and  Co. 
Wrought-iron  lamp  standards,  brackets,  ftc. — A.  B.  Dalzell  ft  Co.,  Ashmore 

and  Co.,  Eilliok  ft  Coobran. 
Cast-iron  lamp  columns  and  plugs. — Newton  Chambers  ft  Co.,  Ltd.,  Killick 

and  Cochran. 

The  following  tenders  have  also  been  accepted  : — 
B.  H.  Heywood  ft  Co.,  Ltd.,  16-ton,  43  ft.  6  in.  span,  three-motor  electrically- 
driven  overhead  travelling  orane,  with  100-ft.  gantry  conductors. 
Pulford  Bros.,  Ltd. — Installation  of  electric  light  at  new  nurses'  home  and 
extension  of  Parkhill  Hospital. 

London. — L.C.C.  The  Stores  and  Contracts  Committee 
reports  that  tenders  were  invited  for  the  supply  of  metal  filament 
lamps  (with  filaments  other  than  drawn)  under  items  8  to  27, 
schedule  No.  17.  from  46  firms,  the  tenderers  being  requested  to 
state  whether  they  proposed  to  supply  British  or  foreign-made 
lamps.  The  lowest  tender  was  for  lamps  of  foreign  make,  which 
were  not  satisfactory.  The  next  lowest,  that  of  the  Electric  Lamp 
Supply  Co.,  was  also  for  lamps  of  foreign  make,  The  Committee 
recommends  the  acceptance  of  the  tender  of  Pope's  Electric  Lamp 
Co.,  being  the  lowest  tenderj  for  British-made  lamps  (the  prices 
average  about  1 1  per  cent,  above  those  of  the  Electric  Lamp  Supply 
Co.'s  Under).  Both  companies'  lamps  have  been  tested  with  satis- 
factory results.  Mr.  Lewis  is  to  move  an  amendment  that  the 
Electric  Lamp  Supply  Co.'s  tender  be  accepted. 

Islington. — The  B.C.  has  accepted  the  following  tenders  for 
annual  supplies  to  the  Lighting  Department : — 

Meters,  ftc— Chamberlain  ft  Hookham,  Ltd. 

Cables.— B.I.  and  Helsby  Cables,  Ltd. 

Electrical  sundries.— The  Eleotrical  Co.,  Ltd.;    Cryselco,  Ltd.;    General 

Eleotrio  Co.,  Ltd. ;    I.-R.,  G.-P.  and  T.W.  Co.,  Ltd.;    American  Hard 

Rubber  Co. ;  Heap  ft  Johnson  ;  A.  Round. 
Bervioe  and  network  boxes.— Callender's  Cable  Co..  Ltd.;    W.  Lucy  and 

Co.;    B.I.  and  Helsby  Cables.  Ltd.;    Sykes  ft  Sugden,  Ltd.;    J.  Gibb 

and  Co.,  Ltd. ;  Dussek  Bitnmen  Co.,  Ltd. 
Earthenware  pipes,  insulators,  troughs  and  fireclay.— Young  ft  Son  ;  J, 

Knowles  ft  Co,,  Ltd.;    J.  H.  Turner  ft  Lieney,  Ltd. ;    Doulton  ft  Co., 

Ltd. ;  The  Leeds  Fireclay  Co.,  Ltd. 
Transformers  and  c.i.  tanks. — British  Eleotrio  Transformer  Co.,   Ltd,; 

Johnson  ft  Phillips,  Ltd. 
Arc  lamp  carbons.— Bloan  Electrical  Co.,  Ltd. ;  Ship  Carbons,  Ltd. 
Aro  lamp  globes.— Falk,  Btadelmann  ft  Co.,  Ltd. 
Oil  and  lubricants.— Vacuum  Oil   Co.,    Ltd.;    First   Anglo-Russian    Oil 

Co.,  Ltd. 

Stbpney. — The  Electricity  Committee  recommends  the  accept- 
ance of  the  offer  of  the  Shipping  and  Coal  Co.,  Ltd.,  of  a  barge  of 
Northumberland  nuts,  at  14s.  lid.  per  ton,  and  a  barge  of  York- 
shire "Meteor"  screened  washed  nuts,  at  17s.  per  ton,  for  trial 
purposes. 


IfewcaHtle-on-TyDf.    Thi    T.O.    on     February    L'.*ili 
booi  pted  Um  tendi  raadij  <'•>    \m    tot  :i 

tramway  fani 

Northampton.-— Tli''  T.C.  bai  aooepted  the  t'-ii<!«-r  of 

Messrs.  J.  II.  I'earHe  Ac  Co.,  at  4297,  for  a  supply  of  tramway 
uniforms. 

Plymouth. — Henri.  Johnson  A  Phillips  h 

an  order  from  tin:  Corporation  for  an  eight-panel  H.I.  Hte<;l  <:ubicle 
type  switchboard. 

Sal  ford. — The  following  tenders  have  been  accepts!  by 
the  T.C.  :  — 

Musgrave  ft  Co.,   Ltd.— Indnoed-draught  plant   for   heating  car  shed    at 

oentral  car  depot,  Pendleton,  £71  I 
Ferguson,  Pallln  ft  Co.— Bwitchgear,  for  Ordsall  transformer  sub  station, 

£608. 
Ferrantl,   Ltd.— Two  three-phase  oil-insulated   self-cooled  power    trant- 

formers,  £866. 
Lancashire  Dynamo  and   Motor  Co.,  Ltd.— 10-h.i\  slow-speed  motor,  to 

drive  air  compressor,  £'181  10s. 
T.  Wraese  &  Pons,  Ltd.— 1.6(10  yards  of  three-way  stoneware  conduits, 

Is.  llifd.  per  pleoe  2  ft.  6  in.  Id  length. 

Southampton, — The  T.C.  has  accepted  the   tender  of 

the  British  Thomson-Houston  Co.,  Ltd  ,  for  a  supply  of  alternating- 
current  meters,  as  well  as  those  of  Doulton  Ac  Co.,  Ltd.,  for  pipes, 
troughs  and  covers,  and  Gates  A:  Qreen,  Ltd.,  for  conduits. 

Sunderland. — The  River  Wear  Commissioners  have 
accepted  the  offer  of  Messrs.  Peter  Pilkington,  Ltd.,  for  the  supply 
of  air- com  pressing  plant  and  pneumatic  hammer,  and  the  offer  of 
the  Corporation  Electricity  Department  to  equip  a  125-kw.  sub- 
station at  the  Commissioners'  works  for  the  delivery  of  electricity 
to  operate  the  air-compressing  plant. 

Warrington. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Walter  Scott,  Ltd.,  for  girder  tram  rail?,  at  £7  10s.  per 
ton  ;  fishplates,  at  10s.  lOd.  per  ton  ;  and  bolts,  at  4d.  each. 


FORTHCOMING    EVENTS. 


Greenock  Electrical  Society.— Friday,  March  6th.  At  7.45  p.m.  At 
Temperance  Institute,  Wes.t  Stewart  Stieet.  Paper  on  "Power  Trans- 
mission," by  Mr.  A.  Zoller, 

Junior  Institution  of  Engineers.— Friday,  March  6th.  At  8  p.m.  At 
89,  Victoria  street.  Paper  on  "Maibak  Indicator  and  Battcher's  Power 
Counter,"  by  Mr.  F.  E.  Rainey. 

Friday,  March  18th.    At  8  p.m.    At  39,  Victoria  Street,  8.W.    Paper 
on  "  Lightning  Conductors  and  their  Tests,"  by  Mr.  F.  H.  Taylor. 

Saturday,  March  14th.  North-Western  Seotion  Visit,  Oil  Tank 
Steamer  at  Mode  Wheel  on  the  Manchester  Ship  Canal. 

Nottingham  Society  of  Engineers.— Friday,  March  6  h.  At  7.80  p.m. 
At  Welueck  Hotel,  Milton  Btreet.    Annual  Dinner. 

Wednesday,  Maroh  11th.  At  Welt>9ck  Hotel.  Paper  on  "  The  Utilisa- 
tion of  Exhaust  Steam  and  the  Approximate  Co^t  of  Producing  Eleotrical 
Energy  therefrom,"  by  Mr.  W,  C.  Mountain. 

Batti-Wallahs'  Society.— Monday,  March  9th.    Annual  General  Meeting. 

Institute  of  Marine  Engineers.— Monday,  March  9th.  At  8  p.m.  Paper 
on  •'  Liquid  Fuel,"  by  Mr.  J.  Veitoh  Wilson. 

Institution  of  Mechanical  Engineers  (Graduates'  Association'.— Monday, 
March  9th.  At  8  p.m.  At  Storey's  Gate,  U.W.  Paper  on -Condensing 
Plants,"  by  Mr.  Ralph  Jackson. 

Institution  of  Post  Office  Electrical  Engineers— Monday,  March  9th 
At  6  p.m.  At  Institution  of  electrical  Engineers,  Victoria  Embankment. 
Paper  on  "  Machine  Telegraphs,"  by  Mr.  A.  O.  Booth. 

Institution  of  Civil  Engineers  —Tuesday.  March  10th.  At  8  pm.  At 
Great  George  Street,  B.W.  Resumed  discussion  on  "Rail-Steels  for 
Electric  Railways,"  and  "  Rail  Corrugation  and  its  Causes." 

Association  of  Engineers-in  Charge.— Wednesday,  March  11th.  At  S  p  m. 
At  St.  Bride's  Institute.  Paper  on  "  The  Storage  of  Coal,  with  some 
Applications  of  Reinforced  Conorete,"  by  Mr.  Henry  Adams. 

Royal  Society  of  Arts.— Wednesday,  March  11th,  At  8  p.m.  At  John  Street, 
Adeiphi.    Ordinary  meeting. 

Institution  of  Electrical  Engineers.— Thursday,  March  12th.  At  S  p  m. 
At  Victoria  Embankment.  Paper  on  "The  Design  of  Rolling  8tock  for 
Electrio  Railways,"  by  Mr.  H.  E.  O'Brien. 

(Newcastle  Students'  Section).— Monday,  March  9th.  At  7  30  p  m. 
At  Armstrong  College.  Paper  on  "Circuit  Breakers,  Automatic  and 
Otherwise,"  by  Mr.  J.  Young. 

(Manchester  Local  Section).— Tuesday,  March  10th.  At  7.30  p.m. 
At  University,  Physioal  Laboratory.  Paper  on  "  Motor  and  Control 
Equipments  for  Electric  Locomotives,"  by  Mr.  F.  Lydall. 

(Scottish  Local  Section).-Tuesday,  March  10th.  At  8  p.m.  At 
207,  Bath  Btreet,  Glasgow.  Discussion  on  "  Methods  of  Improving  the 
Power  Factor  in  Alternating-Current  Circuits." 

(Yorkshire  Local  Sectionl.-Wednesday,  March  11th.  At  7.15.  p.m. 
At  Philosophical  Hall,  Leeds.  Paper  on  "  Textile  Driving,  by  Mr.  J.  *.. 
Sohofield. 

Boyal  Institution  of  Great  Britaln.-Thursday^  March  la-.h.    At  a  p.m.    At 
Albemarle  Btreet,  W.     Paper  on  "  Heat  and  Cold,"  by  Prof.  C.  F.  Jenkin. 
March  14th.      At  3  p  m.      Paper  on  "  Recent  Discoveries  in  Physical 
Scienoe,"  by  Prof.  Sir  J.  J.  Thomson,  F.R.S. 

Physical  Society  of  London-Friday,  March  13th.  At  8  p.m.  At  Imperial 
College  of  science,  south  Kensington.  Ordinary  meeting.  Papers  en 
"  Time  Measurements  of  Magnetio  Disturbances  and  their  Interpreta- 
tions "  by  Dr.  C.  Chree,  F.R.8.;  "The  Asymmetric  Distribution  ol  the 
Secondary  Electronta  Radiation  produced  by  X-Radiation,"  by  Mr.  A.  J. 
Philpot. 

Manchester  Association  of  Engineers.  -  Saturday,  March  14th.  At 
Grand  Hotel,  Aytoun  Btreet.    Topical  Discussion  Evening. 
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THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Officer— Luut.. Col.  H.  M,  Lkaf. 
The  following  orders  have  been  issued  for  the  current  week  :— 

Monday,  March  9th.—"  A  "  Company.    Technical  instruction,  7  to  10  p.m. 

Miniature  range  practice,  7  to  9  p.m. 
Tuesday,  March  10th.—"  B"  Company.  Technical  instruction,  7  to  10  p.m. 

ire  range  practice.  7  to  9  p.m. 
Wednesday,    March    1Kb.— Recruits    only.      Infantry  drill,    7  to  9  p.m. 

Rating  examination  (or  all  Companies,  7  to  10  p.m. 
Thursday,  March  12tb.— "C  "  Company.  Technical  instruction, 7  to  10  p.m. 

Miniature  range  practice,  7  to  9  p.m. 
Friday,  March  18th.— "  D  "  Company.     Technical  instruction,  7  to  10  p.m. 

Miniature  range  practice.  7  to  '.I  p  m. 
Saturday,   March  14th. — Headquarters  will   be  opened  (or  the  transaction 

o(  regimental  business  only  from  10  a.m.  till  12  noon, 

(Signed)        F.  R.  Holt-White,  Capt.  R.E.,  Adjutant. 

For  Officer  commanding  L.E.H. 


NOTES. 


The  Batti-Wallahs'  Dinner.— We  are  informed  that 
about  100  members  and  their  ladies  attended  the  ninth  annual 
dinner  of  the  Batti-WallahB'  Society  on  Saturday  last.  The  Presi- 
dent, Mr.  J.  Snow  Huddleston,  was  in  the  chair,  in  spite  of  the 
fact  that  he  had  been  in  a  motor  accident  the  day  before,  and 
injured  his  knee.  After  the  usual  loyal  toast  and  a  pianoforte  solo, 
Mr.  Ashley  P.  Pope  proposed  the  toast  of  "  The  Society."  The 
President  responded,  and  pointed  out  that  the  Society  had  made 
very  satisfactory  progress  since  the  last  annual  dinner,  there  having 
been  a  20  per  cent,  increase  in  membership.  Mr.  Wansbrough  pro- 
posed the  toast  of  "  The  Ladies  and  Visitors,"  and  Mr.  S.  Horner 
suitably  responded,  and  pointed  out  that  since  there  was  a  "  Pope  " 
(Ashley  P.  1'ope)  and  a  "Bishop"  (Mr.  Bishop,  of  Henley's) 
present,  he  was  sure  the  Batti-Wallahs  were  strictly  proper  people. 
One  of  the  most  appreciated  items  in  the, entertainment  was  given 
by  Mr.  H.  Hewson-Brown,  a  Batti-Wallah  who  entertained  with 
character  sketches  from  Dickens.  Mr.  Charles  James  sang  "  A 
Slave  of  the  Lamp,"  the  Batti-Wallahs'  own  song.  The  President 
thanked  Mr.  Pooley,  the  hon.  secretary,  and  Mr.  A.  J.  Greenly,  hon. 
entertainment  secretary,  for  their  work  in  connection  with  the 
dinner.  During  the  evening  a  further  issue  of  the  "  Batti-Wallah 
Journal  "  was  distributed. 

Electric  Vehicle  Committee. — At  the  last  meeting  of 

the  above  Committee,  Mr.  J.  S.  Highfield  took  his  seat  as  the 
representative  of  the  Incorporated  Association  of  Electric  Power 
Companies;  Mr.  J.  A.  Phillips  (British  Thomson-Houston  Co., 
Ltd.),  and  Mr.  R.  A.  R.  Bolton  (Siemens  Bros.  Dynamo  Works, 
Ltd.)  have  been  elected  as  representatives  on  the  Committee  of  the 
B.E.A.M.A.  s  motor  and  switchgear  sections  respectively.  It  has 
been  decided  that  the  150-ampere  size  of  concentric  plug  and 
receptacle,  recently  standardised  by  the  Electric  Vehicle  Associa- 
tion of  America,  should  be  adopted  as  the  standard  for  Great 
Britain  :  and  that  where  a  plug  of  somewhat  larger  capacity  is 
required,  the  contact  pieces  should  be  lengthened  in  proportion  to 
the  greater  carrying  capacity.  It  was  not  considered  necessary  or 
desirable  that,  in  the  design  of  the  plug,  any  provision  should  be 
made  for  earthing.  The  Engineering  Standards  Committee  are  to  be 
asked  to  consider  the  adoption  of  the  design  as  the  British  Engi- 
neering Standard  charging  plug.  A  drawing  of  this  standard  plug 
appeared  in  our  issue  of  February  20th  :  it  is  at  present  being 
manufactured  by  the  Albert  and  J.  M,  Anderson  Manufacturing 
Co.,  of  Boston,  Mass.,  U.S.A. 

Ab  the  moBt  suitable  type  of  flexible  cable  to  use  in  conjunction 
with  the  plug,  it  is  suggested  that  "  cab-tire "  sheathed  flexible 
twin  cable  should  always  be  employed. 

In  regard  to  International  standardisation,  arrangements  have 
been  completed  whereby  the  Committee  obtain  the  active  help  and 
co-operation  in  this  work  of  the  International  Electrotechnical 
Commission. 

Standardisation  in  the  British  Isles  will  be  undertaken  by  the 
British  Engineering  Standards  Committee,  the  Electric  Vehicle 
Committee  co-operating.  Mr.  Frank  Ay  ton,  the  hon.  secretary,  has 
been  co-opted  as  a  member  of  one  of  the  panels  of  the  liritish 
Engineering  Standards  Sub-Committee  on  Electrical  Plant. 

The  Commercial  Sub-Committee  presented  a  report  on  tariffs,  in 
consequence  of  which  it  was  decided  to  circularise  electric  supply 
authorities  in  order  to  ascertain  at  what  minimum  prices  they 
would  be  willing  to  supply  electric  energy  for  charging  the 
batteries  of  electric  vehicles.  In  drafting  this  letter,  the  secretary 
was  directed  to  point  to  the  desirability  of  making  the  prices  as 
low  as  possible. 

The  Committee,  realising  the  necessity  of  electric  supply 
authorities  themselves  adopting  the  us  3  of  electric  vehicles,  if 
proper  progress  is  to  be  made,  have  been  in  communication  with 
Mr.  John  Burns,  the  late  President  of  the  L  G.B. 

Mr.  Burns  was  asked  whether,  in  order  to  facilitate  the  purchase 
of  vehicles  by  municipal  authorities,  his  department  would  be 
willing  to  sanction  loan3  for  the  purpose.  In  reply,  the  L.G.B. 
states  that  it  is  "  prepared  to  entertain  applications  from  local 
authorities  for  sanction  to  borrow  money  for  the  purchase  of 
vehicles  which  they  are  authorised  to  provide  in  connection  with 
the  exeroise  of  their  statutory  powers." 

The  seoretary  mentioned  that,  in  Mb  letter  to  Mr.  Burns,  he  had 


suggested  10  years  as  the  proper  period  for  loans  for  this  purpose. 
The  secretary  was  directed  to  send  a  copy  of  the  Board's  letter  to 
all  municipal  eleotric  supply  undertakings. 

Ab  to  the  rates  for  insuring  electric  vehicles,  the  Committee,  for 
some  time,  have  been  in  touch  with  the  Central  Organisation  of 
the  Tariff  Offices,  and  also  with  one  of  the  Non-Tariff  Offices  on 
this  matter.  At  the  request  of  both,  the  Committee  obtained 
certain  information  on  insurance  matters  for  them  from  the 
United  States.  So  far  the  Tariff  Offices  have  not  come  to  any 
decision,  but  the  managing  director  of  the  Car  and  General 
Insurance  Co.,  Ltd.,  states  that  as  a  preliminary  measure,  his  com- 
pany will  be  pleased  to  allow  a  reduction  of  15  per  cent,  off  the 
rates  quoted  for  certain  policies  in  the  case  of  satisfactory  vehicles 
propelled  wholly  by  electric  current  derived  from  storage  batteries. 
He  further  believes  it  will  be  possible  to  increase  this  reduction  up 
to  20  per  cent,  in  certain  cases,  and,  on  the  other  hand,  it  may  be 
necessary,  in  a  few  instances,  to  reduoe  such  reduction  to  10  per 
cent.  TTis  company  intend  to  give  electrically- propelled  vehicles 
beneficial  treatment,  and  to  get  out  a  special  electrically-propelled 
motor  vehicle  prospectus. 

Messrs.  Heenan  &  Froude,  Ltd.,  of  4,  Chapel  Walks,  Manchester, 
have  a  very  complete  collection  of  lantern  slides  illustrating  the 
different  types  and  makes  of  electric  vehicles  which  they  will  be 
pleased  to  loan  to  any  engineer  who  is  arranging  lectures  in  con- 
nection with  this  matter. 

The  next  meeting  of  the  Committee  was  fixed  for  March  20th. 

Chain  Driving  in  Textile  Mills.— At  a  meeting  of 

the  Scottish  Section  of  the  Textile  Institute,  held  at  Edinburgh, 
Mr.  II.T.  Hildage  read  a  paper  on  "Chain  Driving  in  Textile  Mills.' 

The  Author  said  that  chain  drives,  in  his  opinion,  fnrnished  a 
very  convenient  means  of  transmission  from  electric  motors  to 
line-shafts  in  spinning  factories  ;  their  high  efficiency,  positiveness, 
and  the  quietness  and  absence  of  vibration  with  which  they 
operated,  went  a  long  way  towards  obviating  the  necessity  for  the 
direct-coupled  motor.  The  limit  of  power  could  be  taken  at 
about  250  H.P.,  and  the  limiting  speed  ratio  at  about  1  :  6.  The 
motor  speed  permissible  varied  with  the  power.  It  was  very  easy 
and  convenient  in  the  case  of  electrically-driven  weaving  sheds  to 
connect  the  motors  to  the  line-shafts  by  chains.  Practically  every 
machine  which,  could  be  driven  by  an  individual  motor  could 
advantageously  be  connected  thereto  by  a  chain  drive. 

Chain  gearing  was  at  least  equally  efficient,  under  parallel  con- 
ditions, with  any  other  form  of  gearing,  and  much  more  efficient, 
under  bad  conditions,  than  any  other  form  of  gearing.  Its  hi,;h 
efficiency  was  maintained  until  it  was  worn  out.  It  was  a  posi- 
tive transmission,  with  enough  elasticity  to  prevent  serious  vibra- 
tion, and  withal  was  rigid  enough  to  transmit  perfectly  uniform 
turning. 

In  existing  mills  which  were  to  be  electrified,  chain  transmission 
enabled  the  engineer  to  make  his  conversion  without  any  change 
in  the  existing  structure  of  the  mill,  and  usually  without  any 
stoppage  of  any  part  of  the  machinery.  Lighter  motors  could  be 
used  if  the  transmission  was  by  chain. 

In  new  mills  that  were  to  be  electrically  driven  under  the  group 
system,  the  availability  of  chain  gearing  for  the  drive  from  the 
motor  to  the  line-shaft  gave  increased  latitude  for  arranging  the 
mill  purely  and  simply  from  a  production  point  of  view. 

From  the  millowner's  point  of  view,  it  was  hardly  worth  while 
to  use  well-made  and  well-fitted  bearings,  or  to  go  to  considerable 
expense  in  the  alignment  of  shafting  and  careful  erection  of  gear- 
ing, if  this  refinement  was  at  once  nullified  and  liable  to  be  quickly 
destroyed  by  the  defects  and  faults  of  the  instruments  of  trans- 
mission, vi/..,  tight  belts,  tight  ropes  and  rough-cast  gearing. 
With  the  use  of  chain  gearing,  however,  many  refinements  through- 
out the  mill  became,  not  merely  possible,  but  profitable. 

Physical  Exercises  for  Engineers.— On  Monday  last, 

by  the  courtesy  of  Mr.  A.  Hugh  Seabrook,  general  manager  of 
the  St.  Marylebone  electricity  supply,  we  were  enabled  to  witness  a 
special  demonstration  of  the  Miiller  system  of  physical  exercises, 
given  by  Lieut.  Miiller  himself  before  the  staff  of  Messrs.  Selfridge 
and  Co.,  Ltd.,  and  the  St.  Marylebone  Electricity  Department,  at 
the  establishment  of  the  former.  Mr.  II.  G.  Selfridge  occupied  the 
chair,  and  was  supported  by  the  Mayor  of  St.  Marylebone,  Mr. 
John  Fettes  (chairman  of  the  Electricity  Committee),  and  other 
gentlemen  interested  in  the  subject  of  physical  training,  and  there 
was  a  large  attendance. 

The  demonstration  was  most  interesting,  and  made  it  perfectly 
clear  that,  without  the  aid  of  any  appliances  whatever  other  than 
those  found  in  every  household,  it  is  possible  to  attain  and  main- 
tain a  condition  of  sound  bodily  health  and  vigour,  at  a  cost  of  16 
minutes  a  day.  We  strongly  commend  the  system  to  the  attention 
of  our  readers. 

Electrical    Ship    Propulsion. — A   vessel    now  being 

built  in  Sweden  for  the  "Swedish  Steamship  Co."  is  to  be  propelled 
by  the  "Paragon"  three-phase  current  reduction  system:  it  is  of 
approximately  1.000  8  H.P.,  with  a  steam  turbine  running  at  7.000 
it. p.m..  and  generating  116-cycle  current.  A  mechanical  gear  is  to 
be  placed  between  the  induction  motor  and  the  propeller  shaft,  in 
order  to  reduoe  the  diameter  of  the  motor  and  allow  it  to  be  placed 
well  aft.  Mr.  Durtnall,  who  recently  inspected  the  motors  near 
Stockholm,  states  that  Swedish  engineers  are  very  much  interested 
in  this  first  application  of  the  system  in  Scandinavia.  Owing  to 
the  special  construction  of  the  turbine  (.Ljungstrom  system)  and 
the  high  speed -'and  blade'  velocity  satisfactorily  obtained  with  thin 
prime  mover,  a  great  reduction  in  fuel  consumption  ie  confidently 
expected  in  this  vessel,  as  compared  with  sister  ships  driven  by  the 
old-fashioned  reciprocating  engine  or  geared  turbines. 
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institution  ,-iikI  Lecture  Note*,  — Ji  trioa  INSTI- 
TUTION  OF    Knuinkicks.     On   Saturday    liiHt,    the    thirtieth    minimi 

dinner  of    the  institution  wn«  held  at  the  Hoihorn  Restaurant. 

The   President,  Sit  Hovorton   Redwood,  wan  in    the  chair,   end   the 
company   numbered     about    140  ;    amongst    tho    ffneitl    were    Sir 

Olivor  Lodge,  sir    Prederiok  Black,  sir  John   ITorsey,   Prof.   R. 

Meldola,  Prof.   J.   Oadtnan,   Dr.  MeHHtd,    Mr.   Bedford    McNeill,  and 
other  prominent  gentlemen. 

After  tho  loyal  toasts,  Sir  Oliver  Lodge,  proponing  "The 
Petroleum  Industry,1'  Bald  that  engineering  ww  the  soienoe  of 
moving  thingH  about  ;  it  wan  divided  into  two  branches — the 
Btatic,  in  which  they  moved  things  and  left  them  there,  and  the 
kinetic,  in  which  they  kept  thingH  moving.  The  latter  waB  the 
soienoe  of  locomotion,  and  grew  more  and  more  dependent  upon 
the  petroleum  industry,  with  which  engineer  of  the  future 
would  be  more  closely  associated.  Hence,  tho  choioe  for  president 
of  Sir  Boverton  Redwood,  in  whom  the  indu°try  was  personified. 
The  Admiralty,  he  said,  depended  very  greatly  upon  engineers, 
and  he  sometimes  regretted  the  vast  amount  of  work  and  genius 
that  was  bestowed  upon  engine*  of  death  and  destruction,  but 
which,  if  expended  in  scientific  research,  would  result  in 
discoveries  of  immense  importance.  The  country  which  allowed 
itself  to  get  behindhand  in  scientific  progress  would  take  a  back 
seat,  and  at  present  they  were  in  danger  of  being  eclipsed  by  other 
nations.  The  importance  of  the  oil  industry  was  recognised  by  the 
Government,  which  had  made  use  of  Prof.  Cadman,  the  head  of  the 
department  of  mining  engineering  in  Birmingham  University,  to 
carry  out  investigations  abroad.  The  Oil- Well  Engineering  Co.  had 
presented  to  the  University  a  plant  for  experimental  boring.  Re- 
sponding, the  1'resident  said  that  he  had  grown  up  with  the 
petroleum  industry,  and  recalled  the  chief  events  in  the  history  of 
the  industry,  from  the  drilling  of  the  first  well  in  Pennsylvania  in 
1859  by  Col.  Drake.  He  showed  that  British  engineers  had  always 
played  a  prominent  part  in  the  development  of  the  oil  industry  in 
all  parts  of  the  world,  but  it  had  been  most  difficult  to  secure  good 
trained  men  capable  of  supporting  their  leaders.  The  University 
of  Birmingham,  in  instituting  a  special  curriculum  in  oil  engineer- 
ing, had  performed  a  service  of  national  importance. 

Prof.  Meldola  proposed  "  The  Junior  Institution  of  Engineers," 
expressing  admiration  for  the  camaraderie  and  mutual  helpfulness 
of  engineers,  which  were  so  well  exemplified  in  the  Institution  ;  he 
felt  envy,  too,  for  the  products  of  engineering  appealed  to  the  eye 
of  the  people,  while  the  achievements  of  chemists  produced  no 
impression  on  the  public.  He  said  that  the  objects  of  the  Institu- 
tion were  set  forth  in  an  admirable  paper  by  Mr.  King,  the  chair- 
man, and  the  advantages  of  membership  were  many  and  varied. 
The  teaching  of  chemistry  to  engineers  was  often  criticised,  and 
the  chemists  would  be  glad  of  a  conference  that  would  give  them 
hints  as  to  what  was  required.  Mr.  E.  King,  in  his  reply,  said  that 
though  the  Institution  came  into  being  30  years  ago,  the  members 
were  still  "juniors"  in  spirit,  and  that  spirit  dominated  their 
policy.  Special  provision  was  made  for  the  younger  members, 
such  as  informal  meetings  for  discussions,  a  register  for  employ- 
ment, which  last  year  found  102  situations  for  members,  and  so 
on.  Only  6  out  of  1,272  members  were  now  out  of  employment. 
During  the  five  months  of  the  new  session  101  new  members  had 
been  enrolled,  compared  with  35  in  the  whole  of  the  previous  year. 
They  had  decided  to  form  local  sections,  of  which  two  were  in 
being  at  Birmingham  and  Manchester,  and  a  third  had  just  been 
inaugurated  at  Sheffield  on  February  21st.  A  proposal  was  under 
consideration  to  form  one  at  Melbourne. 

The  President  next  gave  the  traditional  toast,  to  "  Absent 
Members,"  after  which  Mr.  W.  T.  Dunn  proposed  "  The  Guests," 
drawing  attention  to  the  intimate  relationship  existing  between 
engineers  and  chemists,  and  to  the  presence  of  eminent  repre- 
sentatives of  the  Admiralty.  In  replying,  Sir  P.  Black  said  that 
"  Deeds  not  Words  "  was  the  motto  of  the  Navy,  and  reminded 
the  audience  that  the  celebrated  engineer  Archimedes  was  so 
absorbed  in  bis  work  that  he  failed  to  notice  that  his  country  had 
been  captured  by  the  enemy.  The  same  enthusiastic  spirit  still 
inspired  engineers. 

Mr.  J.  N.  Boot  proposed  "  The  President,"  explaining  that  it 
was  the  practice  of  the  Institution  to  seek  for  its  president  an 
eminent  representative  of  the  branch  of  engineering  or  industry 
that  was  most  prominent  at  the  moment ;  the  petroleum  industry 
being  the  one  complying  with  the  conditions,  the  election  of  Sir 
Boverton  Redwood  was  the  obvious  consequence.  The  President 
briefly  replied,  expressing  the  high  opinion  that  he  had  formed  of 
the  Institution,  and  proposed  the  health  of  the  secretary,  Mr.  A. 
Clifford  Swales,  who  suitably  acknowledged  the  compliment. 

An  excellent  musical  programme  was  provided  by  Messrs.  J. 
Humphreys,  C.  Leggett,  C.  Corner,  E.  Clare  and  Signor  Ceci,  under 
the  direction  of  Mr.  G.  T.  Bullock  ;  the  accompanist  was  Mr.  R. 
Cooper. 

Institution  of  Electrical  Engineers  (Manchester  Local 
Section). — The  thirteenth  annual  dinner  in  connection  with  the 
Manchester  Section  of  the  Institution  was  held  on  Friday  evening 
last,  the  chairman  of  the  Local  Section,  Prof.tE.  W.  Marchant,  pre- 
siding. There  were  162  members  and  friends  present,  including 
the  Mayor  of  Salford,  Mr.  W.  Duddell,  President  of  the  Institu- 
tion, Prof.  Petavel,  and  Mr.  C.  Vernier,  chairman  of  the  Newcastle 
Section. 

After  the  loyal  toasts  had  been  duly  honoured,  Mr.  A.  B. 
Anderson  proposed  "  The  Corporations  of  Manchester  and  Salford. 
He  congratulated  the  Manchester  Corporation  upon  the  able 
management  and  success  of  the  electricity  department.  He  had 
also  notioed  that  Salford  had  at  last  recognised  that  the  increased 
cost  of  living,  the  Insurance  Act,  and  the  death  duties  affected 
eleotrical  engineers  as  well  as  other  people,  and  he  was  glad  to  see 
from  the  advertisements  in  the  Press  that  they  were  willing  to  pay 


a  rcHpcctalilc  Hulury  fort  I,  .'ford 
Corporation,    The  Mayoi  ol  •                     idedtothe  toaat,  an 
an  emnaing  ipeeoh  laid  'hut  .  |                     j   bora  the  DIM  of  tin: 
>i  tie  numberi  ol  the  Salford  Council,    They  had  had  a 

terrible  time.  Thoy  hail  tried  all  manner  of  thing*.  They  had 
changed  their  dynamos.     They   had   chanced   their   boilers.     'I  hey 

banged  their  bommittee.     They  had  nought.  advic<:  and  not 

followed  it.  Ah  a  lint  retort  they  had  offered  ,i  salary  of  four 
figureH  for  a  new  engineer.  A  short  time  ago  they  blew  up  part  of 
their  workH,   which  happily    were   in  i   onjy  regret  wan 

that  thoy  had  not  made  a  job  of  it  and  blown  the  whole  lot  up,  ho 
that  they  could  have  had  a  freHh  Htart. 

Mr.  Alderman  Walker  propoHed  "The  [natitntion  of  Electrical 
Engineers,'  and  made  an  appeal  for  the  appointment  of  a  com- 
mittee with  representatives  from  the  railway  companies,  the  Local 
Government  ISjard,  and  the  Board  of  Trade  to  report  on  the  best 
system  for  the  electrification  of  railways.  Mr.  W.  Duddell,  the 
President,  responded  and  said  that  whilst  he  was  in  sympathy  with 
the  sentiments  expreBi-ed  by  Alderman  Walker,  the  present  moment 
was  inopportune,  and  it  would  not  be  advisable  to  decide  upon  any 
one  particular  system  until  experiments,  which  at  the  present  time 
were  being  undertaken,  had  been  completed.  He  hoped  that  the 
suggested  meeting-house  and  library  for  the  various  technical 
societies  of  Manchester  would  be  proceeded  with.  The  chairman 
(Prof.  E.  W.  Marchant)  al°o  responded,  and  said  that  at  the  present 
time  the  danger  was  that  the  work  of  the  Local  Section  Com- 
mittee and  chairman  was  becoming  too  easy.  If  local  papers 
were  not  forthcoming  they  simply  applied  to  London.  Personally, 
he  preferred  the  arrangement  suggested  last  year,  viz.,  that  half 
the  papers  read  at  the  Local  Section  meetings  should  be  of  local 
origin.  In  Manchester  the  experience  was  that  the  members  took 
far  more  interest  in  local  papers  than  they  did  in  other  papers, 
possibly  of  greater  merit.  This  local  spirit  should  be  encouraged, 
for  it  stimulated  interest  and  aroused  enthusiasm  as  nothing  else 
could. 

Dr.  E.  Rosenberg  proposed  "  The  Visitors,"  and  remarked  that 
he  did  not  at  all  agree  with  the  remarks  of  Mr.  Alderman  WalkeT. 
No  one  was  more  in  sympathy  with  organisation  and  standardisa- 
tion than  he  was,  but  before  you  could  standardise  anything,  it 
must  exist.  It  would  be  far  better  for  railway  electrification 
generally  that  each  company  should  experiment  in  its  own  way 
and  on  its  own  system  and  learn  by  its  failures.  Then  possibly  in  a 
few  years  they  could  determine  which  was  the  best  system.  It 
would  pay  better  eventually  to  scrap  the  wrong  systems  than  to 
wait  until  the  right  one  came  along. 

Mr.  J.  F.  C.  Snell  and  Mr.  C.  Vernier  responded  to  the  toast. 

Calcutta  Local  Section. — On  January  29th  the  annual 
general  meeting  and  annual  dinner  of  the  Section  took  place,  Mr. 
R.  E.  Winkfield  presiding.  Proposing  the  toast  of  the  "  Local 
Section,"  the  chairman  stated  that  the  membership  was  80,  and 
the  Section  was  firmly  established.  The  Hon.  Treasurer  presented 
the  statement  of  accounts,  which,  with  the  report,  was  adopted, 
and  Mr.  W.  H.  Everett  was  elected  chairman  in  succession  to  Mr. 
Winkfield.    Mr.  E.  M.  Hughman  was  re-elected  hon.  secretary. 

On  February  6th,  Mr.  C.  T.  Williams  read  a  paper  on  the  new 
Central  Telegraph  Office  at  Calcutta,  and  the  standard  fitting 
and  equipment  of  telegraph  offices  in  India  generally. — The 
Englishman. 

Royal  Society. — Mr.  John  Dewrance  has  presented  £2,000  to 
the  Donation  Fund  of  the  Society,  the  income  arising  from  which 
is  applied  in  promoting  experimental  researches. 

Society  of  Engineers  (Inc.). — On  the  2nd  inst.  a  paper 
entitled  "  Esperanto  :  An  International  Language  for  Engineers," 
was  read  by  Mr.  T.  J.  Gueritte. 

Ipswich  Engineering  Society. — An  interesting  paper  on 
"  Electric  Automobiles  "  was  recently  read  before  the  Society  by 
Mr.  G.  L.  Garton,  of  the  Corporation  electricity  department.  In 
the  discussion,  Mr.  F.  Ayton  stated  that  Messrs.  Liberty  s  found 
they  could  run  their  J-ton  vehicles  270  to  320  miles  a  week,  at  a 
working  cost  of  9s.  6d.  each,  a  figure  unapproachable  with  petrol. 

Institute  of  Marine  Engineers. — The  twenty-fifth  annual 
meeting  of  the  Institute  was  held  on  February  2oth,  Mr. 
Thomas  L.  Devitt  presiding.  The  annual  report  showed  that  the 
membership  at  the  close  of  the  financial  year  stood  at  1,408,  a  net 
increase  of  68  during  the  session.  The  City  premises  fund 
amounted  to  £8,193.  The  Titanic  Engineering  Staff  Memorial 
Fund  had  realised  the  sum  of  £2,940.  The  total  income  from  all 
sources  during  the  year  was  £1,430.  There  was  a  credit  balance 
of  £339,  and  after  adding  entrance  fees,  a  total  of  £451  was  added  to 
the  revenue  account  during  the  year,  that  account  now  standing 
at  £4,279.  Sir  Archibald  Denny  was  elected  president  for  the 
session  1914-15. 

Metropolitan    Association    of  Electric  Tramways 

Managers. — A  meeting  of  the  members  of  this  Association  was 
held  on  Friday,  February  27th,  at  the  Municipal  and  County  Club, 
Whitehall  Court,  S.W.,  at  which  the  following  were  present : — 
Messrs.  Ullmann  (East  Ham),  Coveney  (Erith),  Schofield  (Leyton"), 
Harvey  (Ilford),  Moffet  (West  Ham),  Hammond  (Metropolitan 
Electric),  Mason  (South  Metropolitan)  and  Goodyer  (Croydon),  hon. 
secretary. 

Surface  Combustion. — la  the  course  of  a  paper  on 

this  subject  read  before  the  Royal  Institution  on  Friday  last. 
Prof.  W.  A.  Bone  stated  that  the  boiler  equipped  with  this  system 
was  invented  and  developed  in  Leeds  by  a  group  of  British 
chemists,  all  University  trained,  and  he  protested  against  the 
attempts  of  the  German  technical  Press  to  claim  it  as  in  part  a 
German  invention. 
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Calient  Exhibition. — As  indicated  in  a  previous  article, 
the  engineering  exhibits  in  the  Poet  Office  Gallery  at  Ghent  proved 
one  of  the  principal  attractions  in  the  British  Section.  They 
secured  the  highest  possible  awards  in  their  classes.  The  exhibit, 
as  a  whole,  was  awarded  the  Grand  Prix  in  Class  26,  Telegraphy 
and  Telephony,  while  a  similar  honour  was  paid  to  Messrs. 
Sullivan  for  the  Hay  fault  locater  designed  by  the  Research 
Section,  Post  Office  Engineering  Department.  Messrs.  Siemens 
Bros,  were  awarded  a  Grand  Prix  in  each  of  the  following  classes  : 
Si,  86  and  27.  The  Western  Eleotric  Co.  secured  a  Grand  Prix  in 
Class  2:!,  Group  5,  Mechanical  Production  and  Utilisation  of 
Electricity,  and  also  one  in  Class  26  in  the  same  grcup.  Messrs. 
Gell  secured  the  Diploma  of  Honour  and  a  Gold  Medal  for  their 
perforator.  Messrs.  Burt,  Boulton  i;  Haywood  secured  a  Diploma 
of  Honour  in  Class  50.  Gold  Medals  in  Classes  26  and  28,  and  a  Silver 
Medal  in  Class  22.  Gold  Medals  were  awarded  to  the  following 
manufacturers : — 

Messrs.  The  British  Insulated  and  Helsby  Cables  for  the  telegram 

cord  carrier. 
Messrs.    The  Peel-Conner  Co.  for  the  telephone  demonstration 

board. 
Messrs.  Lamson  &  Co.  for  their  "  Pick-up  "  carrier. 
Messrs.  Gent  &  Co.  for  water  level  apparatus. 
Messrs.  The  Oliver  Typewriter  Co.  for  their  typewriter  adapted 

for  telegraphic  purposes. 
Messrs.  The  Silent  Electric  Clock  Co., 
while  Silver  Medals  were  awarded  to 
Messrs.  Gent  \  Co. 

Messrs.  Sauvee  &  Co.'s  model  of  a  facing  table. 
The  Post  Office  stand  during  the  whole  period  was  the  rendezvous 
of  the  telegraph  and  telephone  engineers,  many  of  whom  availed 
themselves  of  the  opportunity  to  study  the  Wheatstone  automatic 
system,  which,  it  is  understood,  has  recently  been  introduced  into 
the  Belgian  Post  Office. 

Early  in  June  a  special  tour  of  inspection  was  made  to  the  P.O. 
Court  by  the  King  of  Belgium  and  his  suite.  During  his  Majesty's 
visit  a  message  of  greeting  from  the  Postmaster-General  was 
dispatched,  and  the  various  processes  through  which  a  telegraphic 
message  might  have  to  pass  greatly  interested  the  distinguished 
visitors.  The  presidents  and  members  of  the  various  electrical 
institutions  throughout  Europe  also  took  keen  interest  in  the 
department's  exhibit. 

It  may  interest  readers  to  know  how  exhibitions  are  organised 
and  what  part  the  P.O.  engineering  department  plays.  The  Board 
of  Trade  Exhibitions  Branch  invites  firms  to  rent  space  in  the 
British  Section,  whilst  the  Government  departments  likely  to  take 
part  are  offered  space  in  the  galleries,  and  the  cost  of  their  exhibits 
is  borne  by  the  Board  ;  thus  the  P.O.  as  a  department  is  put 
to  no  expense.  A  P.O.  exhibit  without  the  engineering  depart- 
ment would  be  more  in  the  nature  of  a  museum.  An  up-to- 
date  exhibit  must  necessarily  include  working  apparatus  of 
all  kinds.  The  writer,  who  was  responsible  for  the  arrangement 
of  the  P.O.  exhibit,  and  who  has  had  considerable  experience 
in  exhibition  work,  in  conjunction  with  the  technical  experts 
prepared  a  plan  covering  an  area  of  about  80  ft.  by  40  ft.,  but 
the  extremely  interesting  nature  of  the  engineering  department's 
exhibit  alone  caused  it  soon  to  overflow  this  small  space,  and 
ultimately  the  Board  of  Trade  officials  agreed  to  build  a  special 
court  to  accommodate  the  display.  Firms  from  whom  the 
department  purchases  its  apparatus  were  invited  to  send  samples 
of  their  wares  as  at  present  in  use  in  the  P.O.,  and  as  will  be 
seen  by  the  list  of  awards  were  very  successful  in  the  competition. 
The  department's  factories  set  to  work  to  construct  pneumatic 
tubes,  jointing  chambers,  examples  of  the  method  employed  in 
jointing  underground  cables  to  aerial  wires,  terminating  wires 
and  protecting  from  lightning,  and  a  variety  of  other  devices 
peculiar  to  the  department.  The  Controller  of  Stores  set  apart 
samples  of  his  best  goods  for  display  and  placed  the  services 
of  one  of  his  experts  at  this  department's  disposal.  The  result 
was,  as  the  Press  reports  state,  the  finest  P.O.  exhibit  ever  brought 
together. 

An  incident  which  might  have  caused  the  destruction  of  the 
British  Section  occurred  shortly  after  the  Exhibition  was  opened. 
Eire  originated  in  a  refreshment  pavilion  immediately  opposite  the 
British  Section,  and  had  the  decorative  arch  situated  midway 
between  the  burning  building  and  the  British  Pavilion  caught  fire, 
nothing  could  have  prevented  disaster,  for  the  high  wind  was 
already  carrying  quantities  of  burning  material  on  to  the  roof,  and, 
in  fact,  in  several  places  the  velurium  was  burned.  Thanks,  how- 
ever, to  the  presence  of  an  abundant  supply  of  water,  the  architect 
and  his  men  saved  the  building. 

in  designing  the  British  Pavilion  every  precaution  was  taken 
against  fire.  The  walls  were  almost  entirely  composed  of  cement 
blocks,  and  the  floor  boards  were  packed  up  with  earth,  so  as  to 
prevent  a  current  of  air  causing  a  fire  to  spread. 

During  the  month  of  Octolter  a  number  of  technical  officers  from 
the  various  administrations  in  Europe  visited  the  Post  Office  Court 
in  connection  with  the  reconstruction  of  some  of  their  postal  and 
telegraph  appliances.  M.  llubar,  the  Directeur  de  Service  des 
Postes,  took  particulars  of  the  department's  latest  appliances  for 
dealing  with  mails,  while  M.  Pierre  Pasquier,  who,  it  is  understood, 
made  a  special  journey  from  China  to  Europe  in  connection  with 
the  equipment  of  a  new  line  of  railways  in  China  with  Morse 
apparatus,  was  directed  to  the  Post  Office  Gallery. 

The  official  closing  day  of  the  Exhibition  was  fixed  for  November 
3rd,  but  owing  to  the  great  demand  from  the  residents  of  Ghent 
and  others  to  acquire  the  exhibits,  the  authorities  decided  to  keep 
the  sections  open  until  November  10th.  Numerous  applications 
were  made  to  the  officer  in  charge  of  the  PoBt  Office  Gallery  during 
this  period  with  reference  to  the  various  exhibits. 


Post  Office  Engineering:  Department.— The  annual 

dinner  of  the  Department  was  held  on  February  10th  at  the 
Criterion  Restaurant  ;  Mr.  Slingo,  Engineer-in-Chief,  presided,  and 
amongst  the  guests  were  Mr.  Herbert  Samuel,  M.P.  (Postmaster- 
General),  Sir  H.  Norman,  M.P.,  Mr.  R.  Elliott  Cooper,  Dr.  Glaze- 
brook,  Mr.  W.  Duddell,  Rear-Admiral  Charlton,  Prof.  Fleming,  Mr. 
F.  Gil),  Mr.  Hugo  Hirst,  Mr.  A.  M.  Ogilvie,  Sir  John  Gavey,  Mr. 
W.  M.  Mordey  and  Mr.  A.  B.  Walkley. 

Proposing  the  toast  of  "The  Engineering  Department,''  Mr. 
Samuel  said  that  it  had  been  impossible  to  have  simultaneously 
a  reorganisation  and  a  rapid  growth  of  the  telephone  system.  The 
new  tariff  was  completed,  and  would  bring  to  the  telephone 
system  a  very  large  number  of  additional  subscribers.  Four  years 
ago  the  Department  was  spending  2  million  pounds  a  year ;  next  year 
it  would  be  spending  8  millions,  and  this  last  year  it  had  spent  nearly 
6  millions  ;  this  showed  the  enormous  increase  in  the  work  thrown 
upon  the  Engineering  Department.  The  recent  improvement  in 
communication  between  Liverpool  and  Manchester,  and  the  transfer 
of  5,000  subscribers  from  the  old  to  the  new  Victoria  Exchange, 
were  achievements  highly  creditable  to  the  staff,  as  well  as  the  new 
Anglo-Irish  telephone  cable.  The  use  of  machine  telegraphy  and 
of  automatic  telephone  exchanges  was  being  extended,  the  Imperial 
wireless  chain  was  in  course  of  construction,  and  the  Poi-t  Office 
tube  railway  had  received  Parliamentary  sanction  ;  in  these 
respects  this  country  led  the  whole  world.  Mr.  Slingo,  in  reply. 
expressed  the  willingness  and  ability  of  the  department  to  spend 
eight  millions  a  year,  or  even  more,  and  referring  to  the  Holt 
scheme,  said  that  the  longer  it  was  studied  by  the  men,  the  more 
satisfied  they  would  be  with  it. 

Mr.  A.  J.  Stubbs  proposed  "  The  Visitors,"  to  which  Mr.  Walkley, 
Mr.  Duddell  and  Sir  Henry  Norman  responded.  Mr.  Moir  proposed 
the  health  of  "The  Chairman,"  who  briefly  replied. 

Fatalities. — Whilst  repairing  an  overhead  electric  wire 
at  the  United  Electric  Car  Co.'s  works  on  February  26th,  Henry 
Pye,  32,  over-balanced  and  fell.  He  received  internal  injuries 
from  which  he  died  later. 

The  inquest  was  held  at  Preston  on  Monday.  The  Manchester 
Guardian  says  that  the  evidence  showed  that  whilst  repairing  an 
overhead  electric  wire  Pye  ascended  a  tower  wagon  17  ft.  high.  A 
dead  wire  snapped,  and  a  hook  in  it  caught  the  workman's  jacket, 
knocking  him  off  the  tower.  The  jury  expressed  the  opinion  that 
the  platform  of  the  tower  wagon  was  too  small,  and  recommended 
that  it  should  be  fenced  by  a  rail  at  least  4  ft.  high. 

Hall. — The  annual  staff  ball  of  Messrs.  Bruce  Peebles  &  Co., 
Ltd.,  Edinburgh,  was  held  last  Friday  evening,  the  place  of  meeting 
being,  as  in  former  years,  the  North  British  Station  Hotel.  A 
number  of  invited  guests  were  present,  and  the  total  attendance 
was  well  over  a  hundred.  The  dancing  programme  was  divided 
into  two  halves,  the  intervening  interval  being  taken  up  by  the 
supper.  The  usual  toasts  were  proposed  and  responded  to.  The 
honours  of  the  evening  were  shared  by  the  joint  managers  of  the 
company,  Messrs.  S.  E.  Bastow  and  J.  H.  Bunting,  the  former,  with 
Mrs.  Bastow,  holding  a  reception  at  the  beginning  of  the  evening, 
and  the  latter  presiding  over  the  supper. 

Annual  Dinners. — The  Lancashire  Electric  Power  Co. 

held  the  annual  works  dinner  at  the  Ram's  Head  Hotel,  Radcliffe, 
on  February  25th.  The  resident  engineer  (Mr.  M.  H.  Adams) 
occupied  the  chair.  The  health  of  the  chairman  was  proposed  by 
Mr.  Harrison  (British  Thomson-Houston  Co.,  Ltd.).  The  musical 
programme  was  contributed  to  by  Messrs.  W.  Walsh,  T.  Heaton, 
A.  Foden,  J.  Mack,  F.  W.  Irvine,  R.  E.  Hickton  and  A.  Hill. 

Educational    Notes, — South-Western  Polytechnic 

Institute,  Chelsea. — On  March  27th,  at  8  o'clock  p.m.,  Lord 
Chelmsford,  G.C.M.G.,  will  present  the  prizes  and  certificates  to 
students  of  the  evening  classes  and  day  college.  The  laboratories 
and  workshops  will  be  open  to  public  inspection  about  9.15  p.m. 
Tickets  of  admission  may  be  obtained  on  application  at  the 
Institute. 

Club  Concert. — The  thirteenth  annual  smoking  concert 
of  the  St.  James's  Electric  Athletic  Club  is  to  be  held  on  Saturday, 
March  21st,  at  7.30  p.m.,  at  the  Wellington  Hall,  Eyre  Arms  Hotel, 
St.  .John's  Wood,  N.W. 

Appointments  Vacant. — The  Colne  Town  Council  has 

decided  to  advertise  for  a  tramways  manager,  at  a  commencing 
salary  of  £225  per  year  ;  switchboard  attendant,  for  Stoke-on- 
Trent  (27b.  6d.).  Particulars  are  given  in  our  advertisement  pagee. 

Inquiry. — Makers  of  "  Acme "  insulating  tape  are 
asked  for. 


OUR    PERSONAL    COLUMN. 

The  Editms  invite,  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— The  Establishment  Com- 
mittee of  Leyton  U.D.C.  has  decided  to  grant  increases  in  the 
salaries  of  the  undermentioned  employes  in  the  Tramways  and 
Electricity  Departments:  Mk.  F.  Hakman  Lewis,  engineer  and 
manager,  to  £700  per  annum,  by  two  annual  increments  of  £1'.')  ; 
Mn.  L.  O.  Cox,  distributing  engineer,  maximum  to  be  fixed  at 
£220,  subject  to  such  increase  being  regarded  as  personal,  and  not 
as  attaching  to  the  appointment ;  Messrs.  Carter,  Jonks  and 
Heather,  charge  engineers,  to  £168  per  annum  each,  rising  at 
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tho  expiration  of  12  months,  to  ft  minimum  Of  1 180  JOT  minimi  j 
Mn.  .1.  II.  |,mi[('ki;,  draughtsman,  to  6180  per  annam,  rising  l>y 
ilti>iii:>I  increments  of  £10,  to  a  maximum  of  A180  pat  annum 
Mkssus.  Sawiuuii  and  Blackburn,  junior  oharge  engineer!,  to 
:<7h.  fid.  per  week,  rising  at  the  expiration  oi  12  montha  to  a  max! 
mum   of    10*.    per    wei^k  ;     Mlt.     B.     EDWABDB,     trnniways     ohlei 

inspector,  to  £:i  pur  week,  aa  from  April  lit  next,. 

Tho  Warrington  T  < '.  Eleotrioity  Committee  propoaea  to  appoint 
Mn.  •) .  \.  I'm  lis,  of  B&rzuley,  to  tho  post  of  shift  engineer, 
rendered  vacant  owing  to  the  resignation  of  Mr.  K.  I'Vnton.  Tho 
Committee  also  proposes  to  incroaMO  tho  salary  of  Mit.  K.  Rath  BOND, 
shift  engineer,  to  vi  7s.  8d.  per  week. 

The  Stoke-on-Trent  T.0.  has  increased  the  salary  of  Mn.  A.  M. 
Walk  UK,  eleotrioity  and  general  assistant  at  tho  Ilanloy  works, 
from  £155  to  £l(>5  per  annum.  It  has  also  appointed  Mr. 
Her  DEBT  Wood,  of  Doncastor,  to  Buoceed  Mr.  F.  W.  Lawton,  who 
has  been  appointed  in  connection  with  the  new  power  house  for 
Greater  Birmingham,  as  mechanical  and  engineering  draughts- 
man in  the  electrical  engineer's  office. 

Mr.  P.  NICBOLL8,  assistant  engineer  at  the  Tleston  and  Isleworth 
electricity  works,  has  been  appointed  engineer-in-charge,  at  a  salory 
of  £  102  per  annum,  in  lieu  of  Mr.  Sadler,  resigned. 

The  Haslingden  Town  Council  has  resolved  that  the  sum  of  £50 
be  paid  to  Mr.  S.  J.  Watson,  consulting  electrical  engineer,  for  his 
services  during  the  past  year. 

Proposed  increases  in  the  salaries  of  officials  under  the  Man- 
chester Corporation  include  the  following  : — Electricity  depart- 
ment :  Mr.  J.  A.  Cookson,  mains  surveyor,  £400  to  £425  ;  Mn. 
W.  E.  FODEN,  accountant,  £425  to  £450  ;  Mr.  F.  E.  Huoiiiis, 
secretary,  £475  to  £500  ;  and  Mr.  E.  Bolton,  sub-stations  engi- 
neer, £375  to  £400.  Tramways  department  :  Mr.  J.  Wood,  now 
financial  superintendent,  to  be  appointed  assistant  manager,  and 
salary  to  be  advanced  from  £500  to  £600  by  four  annual  instal- 
ments ;  Mr.  D.  G.  Mallalietj,  permanent-way  superintendent, 
£1100  to  £350  by  two  annual  increments  ;  Mr.  J.  T.  Oakes,  traffic 
superintendent,    £475  to  £500. 

Of  the  increases  in  salaries  amounting  to  £6,094,  recommended 
by  various  Corporation  committees  at  Edinburgh,  the  electric 
lighting  department  receives  £350. 

The  Tramways  and  Electricity  Committee  has  recommended 
the  Halifax  Town  Council  to  increase  the  salary  of  the  electrical 
engineer  (Mr.  W.  M.  Rogebson)  from  £600  to  £700  per  annum 
as  from  April  1st  next. 

Mr.  A.  S.  Barnard,  electrical  engineer  to  the  Walsall  Corpora- 
tion, has.  after  a  service  of  about  seven  years,  tendered  his  resigna- 
tion to  the  Electricity  Committee.  Prior  to  going  to  Walsall,  Mr. 
Barnard  was  for  four  years  electrical  adviser  to  the  Government  of 
Ceylon  and  the  Municipality  of  Colombo. 

Tramway   Officials. — Mr.    J.   W.    Dugdale,  general 

manager  of  the  Oldham  Corporation  Tramways,  is  confined  to  his 
bed  and,  although  making  satisfactory  progress,  it  was  intimated 
at  a  meeting  of  the  Tramways  Committee  last  week  that  it  would 
be  some  weeks,  or  perhaps  months,  before  he  would  be  able  to 
resume  his  work.  The  Committee  expressed  sympathy  and  hopes 
for  a  speedy  recovery. 

The  Haslingden  T.C.  has  decided  to  increase  the  salary  of  the 
tramway  manager,  Mr.  B.  Kay,  by  £13  per  annum. 

General. — Mr.  Marconi,  who  is  about  to  commence  a 
series  of  experiments  in  the  Mediterranean,  gave  a  lecture  on  radio- 
telegraphy  before  the  King  of  Italy  on  Monday  last. 

The  name  of  Me.  J.  E.  Kingsbury  appears  in  the  list  of  elections 
to  membership  of  the  Royal  Institution  at  last  Monday's  meeting. 

The  Newcastle  City  Council,  on  a  proposition  by  the  Lord  Mayor, 
is  considering  the  desirability  of  presenting  the  honorary  freedom 
of  the  city  to  Sir  J.  Wilson  Swan  and  to  Sir  Chaeles  A. 
Parsons. 

According  to  the  Canadian  Electrical  News,  Mr.  Julian  C. 
Smith,  manager  and  chief  engineer  of  the  Shawinigan  Water  and 
Power  Co.,  Montreal,  has  been  awarded  the  Gzowski  Medal  by  the 
Canadian  Society  of  Civil  Engineers  lor  his  paper  on  "High- 
Voltage  Transmission  Lines." 

Mr.  J.  W.  Meares,  electrical  adviser  to  the  Government  of 
India,  is  officiating  as  controller  of  patents,  in  addition  to  his  own 
duties,  for  nine  months.  His  address  is  Patent  Office,  Calcutta, 
till  November,  1914. 

Mr.  A.  T.  Young  has  been  appointed  general  manager  of  the 
British  Electric  Plant  Co.,  Ltd.  Mr.  Young  was,  until  the  end  of 
January,  manager  of  the  company's  London  office. 

Mr.  W.  Smith  has  now  joined  the  Liverpool  staff  of  Messrs. 
Simplex  Conduits,  Ltd.,  and  all  communications  should  be  addressed 
to  him  at  1 ,  Dawson  Street,  Liverpool. 

Mr.  Anthony  Hodgson,  late  of  Burnley,  has  been  selected  as 
chief  superintendent  of  the  Eastern  Telegraph  Co.,  at  Gibraltar. 
Mr.  Hodgson  has  had  an  extended  and  varied  eervice  in  many 
loreign  countries. 

As  we  go  to  press  we  are  informed  that  the  Marquis  of 
Winchester  and  Sir  David  Salomons,  Bart.,  have  been  appointed 
directors  of  the  City  of  London  Electric  Lighting  Co.,  Ltd. 

According  to  the  South  African  Mining  Journal,  Mr.  J.  N. 
Bulkley  has  resigned  from  the  position  of  consulting  electrical 
engineer  to  the  General  Mining  and  Finance  Corporation,  and  is 
returning  to  the  United  States. 

Obituary. — The  death    is   announced    of    Mr.  F.  W. 

Jones,  for  many  years  chairman  of  the  Montevideo  Telephone  Co., 
managing  director  of  the  United  River  Plate  Telephone  Co.,  &c. 
Due  to  bad  health  Mr.  Jones  retired  from  active  business  several 
years  ago  and  returned  to  his  home  in  the  United  States. — Bcview 
of  the  Hirer  Plate. 


NEW    COMPANIES    REGISTERED. 


P/rene  <!».,  Ltd.  (1B4.210)    Thii  oompsny  wm  aaglatand oa 

February  JWth,  wilh  a  eapltal  ol  46,000  In  El  •haras,  to carry  en  tba  i.u«id«« 

of  mailllfHCturniH  of   and  'Ionium    in    Pyrin,    mil    Othtl    Hit   irtlni?iil»li>ri  and 

apparatna.  roonTtf.  damp  eotma,  haaibhiB)  lawiattas  aa4 

wrapping  papers,  doc-oniting  materials,  cbemloal  and  tleetnoal  sumpoaads, 
oils,  colours,  4c,  and  to  adopt  an  agTMnMnl  with  lb*  l',r«in<i   Manufacturing 
Co.,  of  tho  Htatn  of  Now  York,    Tba  tabaortban  (wlih  ooa  thara  aaah)  art 
W.  I).  Phillips,  89a,  Charing  Onus  Road,  V.  .  r,  W.  K.Htrallon, 

29a,  Charing  Crohn  lload,  W.C,  company  director;  I..  If.  Wilny,  BO,  I)ukn 
Htrr.it,  8t.  James's,  H.W..  Hollcltor.  private  oompaoy,  Tba  BBinbaf  ol 
directors  Is  not  to  bo  lew.  thim  three  or  mori  than  on.'  ;  tho  ilmt  are  W.  It. 
1'lnllips  (chairman),  VV.  ]■).  Htratton,  k.  H.  Wilty,  D.  It.  Jam--.,  K.  A.  UM.P 
and  K.  J.  Waring;  ipialitlcaton,  one  aliarn  ;  remuneration  an  fixed  by  the 
company.     Registered  office, 29a,  Charing  Croix  Itoad,  W.C. 

Lighting     Supplies,    Ltd.     (184,200).— Thll     company     was 

feglHtorod  on  February  96th,  with  a  oapital  of  £2,000  in  11  nharen,  to  carry 
on  tho  business  of  wholosale  and  retail  dealers  In,  and  sii|  pliers  of,  lighting 
appliances  and  accessories,  accumulators  and  lamps,  electricians,  4c.  The 
subforiberB(with  one  sharo  each)  are  — H.  A.  Jacoby,  101,  I vc mo  .Court, 
Kensington,  W.,  electrical  engineer;  O.  Krause,  1,  Lclnster  Gardens,  W., 
merohant.  Private  company.;  Tho  number  of  directors  1b  not  to  be  less 
than  two  or  more  than  throe  ;  the  first  are  H.  A.  Jacoby  (chairman)  and  O. 
Kraueo  ;  remuneration  of  H.  A.  Jacoby,  £50  per  annum.  Registered  office, 
36,  Commercial  Road,  E. 

Carlton  Metal  Works,   Ltd.  (134, lm;).— This  company  was 

registered  on  February  25th,  with  a  capital  of  £1,000  in  £1  shares,  to  take 
over  tho  business  carried  on  at  14,  Lonsdale  Road,  West  Kllburn,  as  "  Spring- 
thorpe  &  Co.,"  and  to  carry  on  the  business  of  electricians,  electrical 
engineers,  generators  and  storers  of  eleotrioity,  4o.  The  subscriberB  (with 
one  sharo  each)  aro  :— C.  A.  J.  Springtborpe,  14,  Lonsdale  Road,  West  Kil- 
burn,  N.W.,  metal  worker;  J.  K.  Arnall,  158,  Hanover  Road,  Willesden.N.W., 
builder.  Private  company.  The  first  directors  are  not  named  i  J.  E.  Arnall, 
158,  Hanover  Road,  Willesden,  N.W.,  is  the  first  secretary. 

J.  Christopher  &  Sons,   Ltd.  (134,108).— This  company  was 

registered  on  Febiuary  25th,  with  a  capital  of  £4,000  in  £1  shares,  to  carry  on 
the  business  of  mill  furnishers,  makers  of  lifts,  cranes  and  hoists,  electrical 
and  mechanical  engineers,  &c,  and  to  adopt  an  agreement  with  J. 
Christopher.  The  subscribers  (with  one  share  each)  are  :— J.  Christopher, 
89,  uleikenwell  Road,  E.C.,  engineer;  C.  R.  Barry,  44,  Westbourne  Park 
Villas,  Bayswater,  W.,  engineer.  Private  company.  The  number  of  directors 
is  not  to  be  less  tban  two  or  more  than  three  ;  the  first  are  J.  Christopher 
and  C.  R.  Barry  (both  permanent  joint  managirg  directors).  Remuneration 
as  fixed  by  the  ooropany.    Registered  office,  39-43,  Clerkenwell  Road,  E.C. 

Grindlay,  Ross  &    Co.,    Ltd.    (8.993).— This   company  was 

registered  in  hdinburgb  on  February  20th,  with  a  capital  of  £10,000,  in  7,500 
ordinary  and  2,600  preference  shares  of  £1  each,  to  carry  on  business  as  elec- 
trical engineers,  Ac.  The  subscribers  (with  one  share  each)  are  :— J.  Grindlay, 
14,  Darnley  Road,  Glasgow,  electrical  engineer ;  J.  8.  Paul,  81,  St.  Vincent 
Btreet,  Glasgow,  solicitor;  J.  Mair,  jun.,  8,  Crown  Mansions,  Glasgow, 
accountant.  Private  oompany.  The  number  of  directors  is  not  to  be  less  than 
three  or  more  than  four;  the  first  are  J,  Grindlay,  J.  Mair,  jun.,  and  J.  8. 
Paul;  qualification,  100  ordinary  shares.  Registered  office,  47,  Waterloo 
Street,  Glasgow. 

Naylor    Battery    Co.,    Ltd.   (134,246).— This   company    was 

registered  on  February  27th,  with  a  capital  of  £12,000  in  £1  shares,  to  take 
over  the  business  of  a  metallurgist,  electrician  and  manufacturer,  and 
regenerator  of  eleotric  batteries  and  accumulators,  carried  on  by  E.  H.  Naylor 
at  1,  Lammermoor  Road,  Balham,  and  the  patents  granted  to  bim.  The  sub- 
scribers (with  one  share  each)  are  ;— G.  H.  Pauling,  7,  Fig  Tree  Court,  Temple, 
E.C,  barrister;  E.  H.  Naylor,  1,  Lammermoor  Road,  Balham,  8.W.,  elec- 
trician. Private  company.  The  number  of  directors  is  not  to  be  less  than 
three  ;  the  firBt  are  G.  H.  Pauling,  fair  Bidney  O'Brien  Hoare,  Bart.,  and  E.  H. 
Naylor;  qualification,  £50.  Solicitor,  P.  R.  Christie,  6,  Stone  Buildings, 
Lincoln's  Inn,  W.C. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Opel  Motors,  Ltd.— Particulars  of  £3,500  debentures,  created 
August  llth,  1913,  filed  pursuant  to  Beo.  93  (3)  of  the  Companies'  (Consolidation) 
Aot,  1908,  the  amount  of  the  present  issue  being  £2.500.  Property  charged  : 
The  company's  undertaking  and  prcperty,  present  and  future,  inoluding  un- 
called CBpital;  no  trustees. 

Indian  Electric  Supply  and  Traction  Co.,  Ltd.— Issue  on 

February  19th,  1914,  of  £5,010  debentures,  part  of  a  series  of  which  particulars 
have  already  been  filed. 

Electromobile  Co.,  Ltd. — Issue  en  February  9tb,  1914,  of 
of  £455  12s.  6d.  dtbs.,  part  of  a  series  ol  which  particulars  tave  already 
been  filed. 

Anglo-Argentine    Tramways    Co,  Ltd. — Acknowledgment 

of  indebtedness,  dated  February  6' h,  1914  (bupplemental  to  trust  deed  dated 
June  15th,  1910),  to  secure  £1,500,000  deb.  stock,  ranking  pari  paesu  with 
£4,500,000  similar  stock,  seoured  by  principal  deed.  Property  charged  :  The 
company's  undertaking  and  property,  present  and  future^  including  uncalled 
capital,  subject  to  prior  charges.  Trustees:  Law  Debenture  Corporation, 
Ltd.,  41,  Threadneedle  Btreet,  E.C. 

City   of   Oxford   and  District    Tramways   Co.,   Ltd.— A 

memorandum  of  satisfaction  in  full  on  December  31st,  1UC8,  of  mortgages  and 
debs,  dated  January  1st,  1901,  securing  £10,000,  has  been  filed. 

Church  Strelton  Electric  Supply  Co.,  Ltd.— Particulars  of 

£4,000  debs,  created  February  19th,  1914,  and  secured  by  trust  deed  of  even 
date,  filed  puisuant  to  Seo.  93  (3)  of  tbe  Companies'  (Consolidation)  Act,  1908, 
the  whole  amount  beiDg  now  issued.  Property  charged:  The  company's 
property,  present  and  future,  including  uncalled  capital,  land,  with  erections 
thereon,  at  Church  Btrettoc,  fcalop,  and  a  provisional  order  granted  to  the 
company.    Trustees  :  Rev.  A.  H.  Jchnson  and  E,  Bond. 

Fontelec  Welding  Patents,  Ltd.  (107,935).— Capital.  £3O,C0O 

in  £1  shares  (10,000  preference).  Return  dated  January  2nd,  1914,  20,000 
ordinary  and  5,000  preference  shares  taken  up,  £6,000  paid  on  the  preference, 
£20,000  considered  as  paid  on  the  ordii  ary,    Mori  gage  and  charges :  £1,900. 

Electrical  Installations,  Ltd.— A  memorandum  of  satis- 
faction to  the  extent  of  £200  on  February  18th,  1914,  cf  debentures  dated 
June  12th,  1908,  securir  g  £2,0CO,  bae  been  filed. 

Gresham  Export  Co.,  Ltd.— Debenture  dated  February  20th, 

1914,  to  seoure  £2t0,  charged  on  the  cempsny'e  undertaking  and  properly, 
present  and  future,  inoluding  uncalled  capital  (if  anyi.  Holder:  Mrs,  B,  A. 
Durrant,  Staplale,  Russell  Hill,  Pmley,  Surrey, 
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T'rban  Electric  Supply  Co.,  Ltd. — Deed  of  acknowledgment 

of  indebtedness  dated  January  81st.  1914,  creating  i.' 15.000  further  deb.  stook, 
making  with  £175,000  already  created  a  total  of  A'l'JO.OOO  deb.  stock,  and 
supplemental  to  trust  deeds  and  acknowledgments  of  indebtednc  s  dated 
from  July  28tb,  1901,  to  January  4th,  l'.Ul.  Property  charged  :  Electric  light- 
ing and  tramway  undertakings,  lands,  buildings,  materials,  rolling  stock, 
plant,  freehold  and  leasehold  hereditaments,  Bharep,  purchase  moneys,  and 
the  company's  undertaking  and  property,  present  and  future,  including  un- 
called capital.    Trustees  :  Merohants'  Trust,  Ltd.,  4,  Crosby  Square,  E.C. 

Hong  Kong  Tramway    Co.,  Ltd.— A  memorandum  of  satis- 

factlon  to  the  extent  of  £4,500  on  February  13th,  1914,  of  trust  deed  dated 
July  1st,  1903,  securing  £195.000,  has  been  tiled. 


CITY    NOTES. 


Hove  Electric  Lighting  Co.,  Ltd. 

Thb  directors  in  their  report  for  the  year  ended  December, 
1913,  give  the  following  figures :  — 


Equivalent  in 
Houses.      3d-watt  lamps. 


1911  2,128 

1912  2,216 

1913  2,464 


l;i«,200 
141,919 
147,891 


1,139,328 
1,1  '.1.003 
1,127,125 


(IrOSS  Net 

revenue.  revenue. 

£24,840  £14,457 

£25,220  £14,680 

£24,169  £14,029 


There  has  been  a  reduction  in  gross  revenue  of  £1,051,  but 
as  the  working  costs  have  been  also  reduced,  the  actual  re- 
duction of  net  revenue  is  only  £001. 

With  the  addition  of  the  balance  £348,  brought  forward,  and 
bank  interest,  the  amount  to  the  credit  of  net  revenue 
account  is  £11,390.  Deducting  the  dividend  on  the  prefer- 
ence shares  (£588),  the  interim  dividend  on  the  ordinary 
shares  at  the  rate  of  8  per  cent,  per  annum  (£'2, 825),  and 
provision  for  debenture  interest  and  other  items,  there  is 
a  surplus  of  £8,365  now  available.  Preference  dividend  to 
December  requires  £588,  and  a  final  dividend  for  the  six 
months  is  recommended  on  the  ordinary  shares  at  the  rate 
of  10  per  cent,  per  annum,  making  9  per  cent,  for  the  year. 
The  amount  carried  forward,  after  providing  for  the  directors' 
extra  remuneration  of  £'285,  is  £3,960.  The  expenditure  dur- 
ing the  year  on  capital  account  amounted  to  £936.  By 
agreement  with  the  Hove  Corporation  the  amount  to  be  paid 
to  the  company  for  the  undertaking,  is  to  be  £175,500  in 
respect  to  capital  expenditure  up  to  31st  December,  1912, 
plus  £936  expended  during  the  past  year,  and  any  further 
capital  outlay  properly  incurred  by  the  company  up  to  the 
date  of  purchase.  The  Hove  Corporation  have  notified  the 
company  that  the  purchase  money  will  be  paid  in  about  three 
or  four  weeks. 

The  meeting  is  called  for  March  10th. 


Fife  Tramway,  Light  and  Power  Co. 

Mr.  William  Low,  chairman,  at  the  annual  meeting,  said  that  the 
earnings  from  the  Dunfermline  and  District  Tramways  Co.  during 
the  year,  paid  over  to  the  company  as  dividend  and  management 
fees,  amounted  to  £15,020,  compared  with  £12,200  for  1912.  There 
was,  he  said,  a  steady  growth  in  traffic  on  all  lines,  and  on  certain 
section?,  if  the  increase  continued,  it  would  be  desirable  to  con- 
sider doubling  certain  portions  of  the  track  in  order  to  take  full 
advantage  of  the  increased  traffic  offering,  and  to  speed  up  the 
service.  The  Power  Co.  had  made  substantial  progress  during  the 
year,  the  total  consumers  connected  being  515,  and  the  total 
receipts  £17,750,  compared  with  £12,200  the  previous  year.  DuriDg 
the  year  cables  had  been  extended  towards  Buckhaven,  Methil  and 
Leven,  and  a  duplicate  transmission  line  erected  from  the  power 
station,  connecting  with  Lochgelly,  in  order  to  give  a  duplicate 
supply  to  this  point.  The  boiler  capacity  at  the  power  station 
was  approximately  doubled  during  the  year,  and  the  generating 
station  building  considerably  extended,  ready  to  receive  additional 
generating  plant,  which  would  be  installed  during  the  current 
year.  When  these  additions  were  completed  the  Power  Co.  would 
be  able  to  sell  about  double  the  maximum  output  of  last  year 
before  requiring  any  serious  additions  to  the  plant  at  the  station. 

Mb.  G.  Balfotjb,  London,  seconded  the  chairman's  motion  for 
the  adoption  of  the  report  and  accounts. 

It  was  agreed  to  increase  the  capital  from  £300  000  to  £400,000 
by  the  creation  of  an  additional  50,000  preference  shares  and 
50,000  ordinary  shares. 


Stolz  Electrophone  Co.  (London),  Ltd, — A  meeting 

of  the  shareholders  was  held  at  Winchester  House,  E  C,  on 
February  27th,  at  which  the  liquidator,  Mr.  A.  P.  Whinney,  made 
a  statement  concerning  the  position  of  the  company.  Among  his 
other  remarks  was  one  to  the  effect  that  there  had  been  duplica- 
tion of  shares.  A  resolution  was  passed  expressing  appreciation  of 
the  liquidator's  manner  of  conducting  the  inquiries  into  the  affairs 
of  the  company,  supporting  his  proposal  for  re  -onstruction  on  fair 
and  equitable  lines,  and  pledging  itself  to  support  him  if  it  became 
necessary  to  proceed  with  legal  proceedings  that  he  had  mentioned. 
Another  resolution,  also  passed,  expr.ssed  the  opinion  that  the 
closest  investigation  should  be  made  into  the  affaire  of  the  com- 
pany and  the  conduct  of  its  business, 


Chelsea  Electricity  Supply  Co.,  Ltd. 

The  directors' report  for  1913  states  that  the  profit  was  £37,551 
plus  £2,833  brought  forward  and  £2,251  for  interest,  making 
£42,634,  After  deducting  interest  on  debenture  stock  £7,s75, 
interim  dividend  on  preference  shares  (6  per  cent,  per  annum) 
£900,  and  interim  dividend  on  ordinary  shares  (4  per  cent,  per 
annum)  £4,944,  there  remains  £28,915,  which  it  is  proposed  to 
appropriate  as  follows  : — Reserve  for  renewals,  depreciation  and 
contingencies  £14,041,  debenture  stock  premium  redemption  fund 
£701,  written  off  cost  of  extinction  of  founders'  shares  £1,089, 
written  off  cost  of  investments  £2,000,  final  dividend  on  the 
preference  shares,  making  6  per  cent,  for  the  year,  £900,  final 
dividend  on  ordinary  shares  (6  per  cent,  per  annum)  making  5  per 
cent,  for  the  year.  £7,415,  carrying  forward  £2,786,  The  number 
of  8-c.P.  lamp  equivalents  connected  on  December  31st,  1913,  was 
306,422,  an  addition  of  12,449  during  the  year,  and  the  total 
number  of  units  sold  was  4,451,105,  being  267,093  more  than  that 
for  the  previous  year. 
The  meeting  takes  plaoe  on  March  16th. 


Newcastle  and  District  Electric  Lighting  Co.,  Ltd.— 

The  annual  meeting  was  held  in  Newcastle-on-Tyne  on  February 
27th,  Dr.  J.  B.  Simpson  presiding.  The  Chairman,  in  moving  the 
adoption  of  the  report  (see  Electrical  Review,  page  3f>8),  said 
the  share  capital  remained  practically  the  same  as  in  the  previous 
year,  as  did  the  first  debenture  stock.  Of  second  mortgage  deben- 
tures £2,200  had  been  redeemed  during  the  year.  The  item  of 
£1,900  credited  to  second  debenture  redemption  fund  to  December 
31st,  1912,  appeared  in  the  balance  sheet  for  the  first  time,  and 
with  the  £2,011  to  be  transferred  out  of  last  year's  profits,  made 
£3,911  in  the  fund  at  December  31st,  1913.  There  had  been  an 
increase  of  capital  expenditure  of  £10,772  during  the  year,  a  large 
portion  of  this  being  for  plant  on  which  a  rental  was  paid.  The 
gross  profit  for  the  year  was  £30,824,  an  increase  of  £4,362  over 
the  previous  year,  and  the  amount  available  for  division  was 
£19.489.  After  providing  for  second  mortgage  debentures 
redemption  fund  they  were  enabled  to  make  a  return  to  the 
shareholders  of  4  per  cent,  and  carry  forward  £10,075.  Mr.  H.  I. 
Brackenbury  seconded  the  resolution,  which  was  carried.  A  reso- 
lution was  adopted  extending  the  directors'  borrowing  powers  by 
£50,000.  Mr.  F.  B.  Atkinson,  of  Gallowhill,  Morpeth,  has  been 
elected  to  a  seat  on  the  board. 

Crossley  Bros,,  Ltd. — Sir  Kenneth  Crossley,  presiding 
at  the  annual  meeting  held  at  Manchester  on  February  25th,  said 
that  the  year's  trading  suowed  considerable  improvement.  Wages 
were  higher,  raw  materials  were  high,  and  competition  was 
plentiful.  They  had  spent  a  great  deal  of  time  and  money  on  the 
new  gas  engines,  and  were  now  completing  similar  improvements 
in  oil  engines — Crossley,  not  Diesel.  They  had  sold  a  large  number 
of  gas  plants  for  situations  where  coal-gas  and  oil  fuel  were  either 
unavailable  or  too  costly.  They  had  taken  out  valuable  patents  in 
connection  with  the  use  of  lower  grade  fuels,  and  their  gaB  plant 
trade  all  over  the  world  had  already  improved.  They  regretted 
that  there  was  no  ordinary  dividend,  but  they  were  strengthening 
their  position  for  the  future  and  to  meet  competition. 

Bastian  Meter  Co.,    Ltd. — The  directors'  report  for 

1913  states  that  there  was  a  slight  decrease  in  the  net  trading 
results  as  compared  with  the  previous  year.  The  export  trade  has 
fallen  off,  but  happily  the  home  trade  has  improved.  £500  having 
been  written  off  patents  and  goodwill,  the  net  amount  of  profit  for 
the  past  year  is  £283,  plus  £345  brought  forward,  making  £628, 
as  compared  with  £863  for  the  previous  year.  The  directors  re- 
commend the  6  per  cent,  dividend  on  the  cumulative  preference 
shares,  amounting  to  £121,  and  a  2.)  per  cent,  dividend  on  the 
ordinary  shares,  amounting  to  £248,  for  the  year,  leaving  £260  to 
be  carried  forward. 

Stock  Exchange  Notices. — Application  has  been  made 

to  the  Committee  to  appoint  special  settling  days  and  to  give 
quotations  in  the  following  : — 

Auckland  (City  of)— Scrip  fully  paid  (or  i'224,500  eleotrio  power  additional 
loan  4h  per  cent   debentures. 

Cleveland  and  Durham  Eleotrio  Power,  Ltd.— £130,000  5  per  cent.  flrBt 
mortgage  debentures  of  £100. 

And  for  official  quotations  in  :  — 

Crompton  &  Co.,  Ltd.— 85,007  ordinary  Bbares  of  jEI  fully  paid,  Nos,  1  to 
R5.007  ;  and  136,000  preference  shares  of  £1  fully  paid,  Nos.  1  to  136,000, 

British   Insulated  and  OeJsby  Cables,  Ltd.— The 

directors  announce  a  final  dividend  on  the  ordinary  shares,  bringing 
up  the  total  distribution  for  the  year  to  13  per  cent.  This  com- 
pares with  10  per  cent,  for  the  year  1912.  Approximately  the 
game  amount  as  for  the  previous  year  is  put  to  depreciation  and 
reserve  (£90,000),  and  £93,000  is  carried  forward,  as  compared  to 
£74,231. 

Constantinople   Telephones. — The   Financial  Times 

understands  that  underwriters  of  the  £200,000  6  per  cent,  bonds 
in  the  Constantinople  Telephone  Co.  have  had  to  take  up  66  per 
cent. 

John  Spencer  &  Sons,  Ltd. — An  interim  dividend  on 
the  ordinary  shares  of  5  per  cent,  per  annum  for  the  past  half-year 
is  announced. 

Halifax  and  Bermudas  Cable  Co,,  Ltd. — An  interim 
dividend  of  3  per  cent,  is  announced1. 
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Lancashire  i  mini  Tramways,  i  <<i 


Tiik  n nn ii. 'i  I  meeting   vt    held  on  Februarj    17 th,  at  Winchester 

House,  B.<  I.,  the  Hon.   Vrthui  Stonlej ,  M  P.,  ] I 

In  proposing  the  ad< ptioo  ol    the    reporl    I  fte   El  si     Ri 

page  371),  the  Chairman  said  it  would  I i  that  thi   working 

of  i  he  c bined  undei  i . >  l .  ing  bad  produced  u  profii 

this  being  an  increase  of  £8,187  over  L912.  If  they  referred  to 
thi  accounts  for  the  year  L907  the  first  full  year  of  opera 
after  the  recon  1 1  ui  tioti  thi  s  ■•■  ould  find  that  the  profit 
amounted  to  612,850,  so  that  fchej  had  more  than  doubled  their 
earnings  in  six  years.  The  increase  in  receipt  over  the  pre- 
\  ion  ;  year  included  610,  1 13  from  pa  engexs  and  parcels, 
61,072  from  the,  sale  of  electrical  energy,  and  0108  Erom  rents 
H  I  interest.  Against  these  there  was  a  Blight  decreaa  in 
advertising  amounting  to  B15S  The  traffic  earnings  per  car 
mile  showed  a  satisfactory  increase  from  8.21d  to  9.04a,  The 
increase  of  63,278  in  expenditure  was  chieflj  due  to  the  cd  I 
of  working  the  aevi  extensions,  the  increased  amount  of  el© 
trical  energj  generated  for  outside  consumers,  the  further 
increased  price  pf  coal,  and  the  holidays  with  payment  they 
had  granted  to  workmen.  The  electrical  energy  generated  and 
sold  to  outside  consumers  for  the  year  was  1,413,527  units,  as 
against  1,026,470  units  in  the  previous  year,  being  an  increase 

of  388,067  units.     Altl gh  the\  had  earned  £87,653,  they  did 

not  think  it  would  be  advisable  to  make  any  payment  of 
interest  on  the  Second  Mortgage  Debenture  stock,  and  there- 
they  had  only  transferred  from  the  operating  companies 
sufficient  revenue  to  enable  thi  compaiij  to  meel  the  interest 
on  the  Prior  Lien  Debenture  stock  and  working  expenses.  The 
balance,  amounting  to  £14,994',  had  been  retained  in  the 
operating  companies,  thi  hulk  of  ii  being  placed  to  the  credit 
of  renewals  account.,  and  the,  remainder  carried  forward.  He 
would  point  out  that  hca\\  track  renewals  would  have  to  be 
home  by  the  operating  companies,  and  the  funds  must  be 
built  up  in  those  companies  to  enable  sUch  expenditure  to  be 
made  from  time  to  tunc  \i  December  31sl  last  the  deprecia- 
tion   and     renewal    accounts   and    amounts   earned    forward    in 

the  combined  companies  amounted  to  629,290.  The  new 
turbine  had  been  installed  during  the  year,  and  was  put  on 
load  on  November  16th.  This  addition  to  the  plant  would 
enable  them  to  cope,  with  any  expansion  they  expected  in  the 
supply  of  electrical  energy,  They  would  be  pleased  to  know 
that  the  agreement  with  the  Atherton  Urban  District  Council*— 
their  largest  eustomei  for  electrical  energy — had  been  extended 
for  a  further  ten  years.  During  the  year  the  company  con- 
structed the  extensions  of  '2i  miles  in  the  districts  of  Little 
Hulton  and  Karnworth,  and  these  were  opened  to  traffic  on 
August  28th  last.  The  results  had  come  fully  up  to  anticipa- 
tions, and  there  was  no  doubt  the  line,  was  also  proving  a 
valuable  feeder  to  the  connecting  tramways.  As  they  would 
have  seen  from  the  Press,  the  question  of  carriage  of  goods 
by  tramways  in  Lancashire  had  been  discussed  lately,  and 
the  Liverpool  Corporation  was  now  considering  a  report  by  its 
general  manager  on  the  proposal.  They  had  also  had  the 
matter  under  consideration,  and  had  promised  to  co-operate 
in  every  possible,  way,  but  until  the  Liverpool  Corporation  and 
the  Mersey  Docks  and  Harbour  Board  made  a  definite  move 
they  could  do  very  little  in  the  matter  themselves  except  to 
help  on  the  negotiations. 

Sir  Joseph  Beecham  seconded  the  motion. 

Replying  to  a  shareholder,  the  Chairman  said  they  had  not 
fixed  any  figure  for  the  renewal  fund  before  they  commenced 
to  distribute  something  on  the  Second  Debentures:  in  view, 
however,  of  heavy  renewals  that  would  have  to  be  under- 
taken, they  would  have  to  get  that  fund  considerably  larger 
than  it  was  at  present  before  they  could  declare  a  dividend. 

The  report  was  adopted. 
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Newcastle-upon-Tyne  Electric  Supply  Co,,  Ltd. 

The  directors  report  that  the  connections  to  the  system  at  the 
end  of  1013  amounted  to  203,668  h.p.,  which,  compared  with 
the  previous  year's  figure  of  174,327  h.p.,  show  an  increase 
of  29,341  h.p.  The  nrofit  for  the  year  is  £141,140  (as  compared 
with  £120,989),  plus  £6,768  brought  forward,  making  £147,909 
(as  compared  with  £125, 597),  against  which  has  been  charged 
interest  on  Debenture  stocks,  loans,  etc.,  amounting  to  £42,632, 
leaving  £105,276.  There  is  recommended  a  dividend  of  2£  per 
cent,  on  the  Preference  shares,  making  5  per  cent,  for  the 
year,  £34,375;  a  dividend  of  3  per  cent,  on  the  Ordinary  shares, 
making,  with  5'J  per  cent  for  the  year,  £39,312;  transfer  to 
depreciation  account,  £15,000;  transfer  to  reserve  account, 
£10,000;  carrying  forward  to  1914  £6.589.  The  reserve  account 
at  December  31st,  1912,  stood  at  £10,405,  which  will  be  in- 
creased by  the  proposed  transfer  out  of  profits  of  £10.000  to 
£20,405,  out  of  which  the  directors  propose  to  write  off  part 
of  the  cost  of  the  issue  of  Second  Mortgage  Debenture  stock, 
£20,000,  leaving  in  reserve  account  a  balance  of  £405.  The 
unappropriated  depreciation  account,  which  at  the  end  of  1912 
stood  at  £118,900,  will  be  increased  bv  the  transfer  of  £15,000. 
which  is  in  addition  to  the  items  of  £170,000  and  £8,600 
specifically  allocated  as  shown  in  the  balance-sheet.  The  addi- 
tions to  capital  expenditure  account  for  the  year  amount  to 
£174,271,  and  represent  part  of  the  cost  of  extensions  now  in 
progress  at  the  Dunston  power  station,  of  general  extensions 
to  the  distribution  system  of  the  company,  and  assets  acquired 
from  the  Durham  Collieries  Electric  Power  Co.,  Ltd.  In  order 
to  meet  the  existing  and  prospective  expenditure  on  capital 
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ton,, .     ,  i    oid     m    a,    memorandum,    and    a     resolutu 
thi      effect     will     be    submitted     at,    the     meeting     I 
(Friday).       The     proposed     acheme,     il      carried     through, 
will   involve   an    increase    of    this   company's   capital. 
dm  ctoi  i    reoommi  ad    that    the    existing    65  i    the 

,  ompany  should  be  Bub-dii  ided   into  B  61  jeach. 

If  ||,,.  necessarj  resolution  is  pa    ed  by  the  required  majority, 

an   extraordinary  gej I   eting  of   the  company.  wiH  be 

subsequently   convened   for   the    pui  rming   such 

resolution  as  a  special  re  olution,  and  if  the  pi 
of  shares  meets  with  a.  satisfactory  response  from  the  Durham 
Co.'s  shareholders,  a  resolution  for  increasing  the  capital  will 
be  put  before  the  shareholders  at  the  same  meeting.  Mr.  D. 
CuiililTe  resigned  his  seal  on  the  hoard  during  the  year,  and 
the  Hon.  R.  II.  Brand,  C.M.G.,  was  appointed  to  fill  the 
vacancy. 

W.  T.  Henley "s  Telegraph  Works  Co.,  Ltd. 

For  the  year  1913  the  directors  report  a  profit  of  £112,509. 
After  deducting  directors'  and  auditors'  fees,  Debenture  in- 
l,  rest,  income  tax.  and  amount  written  off  for  depreciation  on 
buildings  and  machinery,  £26,844,  there  remains  £85,665,  plus 
£45,017  brought  forward,  making  a  total  of  £130,683.  From 
this  the  following  are  deducted  :  To  reserve  in  respect  of  de- 
preciation of  Consols  and  other  trustee  securities,  £5,284; 
transfer  to  reserve  account,  £15,000;  dividend  on  Preference 
shares  to  December  31st,  1913,  £9,000;  interim  dividend  on 
Ordinary  shares,  £10,000;  leaving  an  available  balance  of 
£91,399,  The  directors  recommend  a  dividend  on  the  Ordinary 
shares  of  15  per  cent.,  free  of  income  tax,  including  the  interim 
dividend  of  5  per  cent,  already  paid;  and  also,  consequent  on 
the.  success  of  the  company's  "Why  Not"  golf  balls,  a  bonus 
of  os.  ner  share,  free  of  income  tax;  this  will  require  £30,000; 
income  tax  on  total  Ordinary  dividend  and  bonus,  £2,333; 
leaving  to  be  carried  forward  £59,065.  The  dividend  warrants 
on  the  Ordinary  shares  will  be  posted  on  March  6th.  The 
directors  regret 'that,  owing  to  advancing  years  and  ill-health 
Mr.  Frederick  Newton  has  resigned  his  seat  on  the.  board. 
The  shareholders  are  reminded  that  Mr.  Newton  joined  th* 
hoard  on  the  formation  of  the  company  in  the  year  1880,  and 
the  directors  desire  to  place  on  record  their  appreciation  of 
the  long  and  valuable  services  rendered  by  Mr.  Newton  to  the 
company.  Mr.  William  Joseph  Potter,  who  has  been  for  many 
years  in  the  service  of  the  company,  lias  been  elected  a  director. 
The  meeting  is  being  held  to-day. 


South  Metropolitan  Electric  Light  and  Power 
Co.,  Ltd. 

The  annual  meeting  was  held  on  February  25th,  at  Winchester 
House    E.C.,  Mr.  H.  St.  John  Winkwortb  in  the  chair. 

In  proposing  the  adoption  of  the  report  (see  Elec.  Eev.. 
pa«e319),  the  Chairman  said  that,  the  net  revenue  had  increased 
from  £33,933  for  1912  to  £41,569  for  1913,  an  increase  of  £7,616. 
the  largest  increase  they  had  had.  The  improvement  had  been 
general  throughout  the  whole  area;  there  had  been  no 
abnormal  revenue,  but  a  steady  increase  in  the  demand  for 
lighting,  heating,  and  power.  The  units  sold  were  6,662,S42, 
an  increase  of  more  than  20  per  cent.;  625'  new  con- 
sumers were  added  during  the  year,  as  compared  with 
566  for  the  previous  year;  while  607  extension  orders  were 
received  from  existing  consumers,  and  the  36-watt  equivalents 
increased  30,833  (equal  to  880  K.W.J,  all  of  which  were  record 
figures.  The  sales  of  electricity  produced  £61,098,  an  increase 
of  £8,609,  or  16.5  per  cent.  The  total  gross  revenue  showed  an 
increase  of  £9,031.  Coal  cost  £890  more,  which  showed  that 
the  largo  increase  in  the  demand  had  hci  n  economically  dealt 
with.  The  business  done  at  the  company's  show-rooms  had 
been  well  maintained;  the  number  of  transactions  had  in- 
creased fm,n  1,080  for  1912  to  4,480  for  1918,  and  the  sales 
showed  another  increase  over  the  previous  year.  The  total 
expenditure  amounted  to  £24,061.  or  £1.394  more  than  last 
year  and  represented  36.6  per  cent,  of  the  gross  receipts,  as 
compared  with  40  per  cent,  for  the  previous  year.  The  cost 
per  unit  sold  had  decreased  from  .99d.  to  .S6d.  which  was 
a  creditable  achievement,  especially  in  view  of  the  increased 
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price  paid  for  coal,  and  showed  that  the  additional  unit  of 

which  was  working  for  about  nine  months  last  year,  was 

producing  satisfactory  results.    The.  net  revenue  amounted  to 

£41.570.   which  brought   the  return  on  their  average  capital 

exp<  nditure  up  to  6.8  per  cent.   As  the  business  had  developed, 

the  n  turn  on  t ho  capital  employed  had  shown  a  Bteady  in- 

aproved  from  L91  per  cent,  in  L910  to  6.8  per 

or  last    year.     Thej    brought  forward  from  last  year 

I,    making  a    total   to  be   dealt   with  of    647,089.     The 

Chairman  having  stated  how  this  was  to  be  allocated  (see  the 

rt),  he  added  that  the  balance  available,  after 

Debenture    interest    and    Preference   dividend, 
amoui  L02,  winch,  after  placing  65,000  to  deprecia- 

tion in  feed  8  per  cent,  on  the  Ordinary  shares; 

Init  the  Debenture  trust  deed  provided  that  before  any  dividend 
was  paid  on  the  Ordinary  shares  a  sum  equivalent  to  '2i  per 
cent,  on  the  average  capital  expenditure  had  to  be  set  aside  to 
a  special  reserve  fund  for  depreciation,  etc'.,  which  amounted 
14,882  for  the  year.     Tins  obi  n  the  company 

might  be  disappointing  to  some  of  the  Ordinary  shareholders. 
but   on   the  other    hand   the   retention  of   the   profits  in   the 
business  increased  the  real  value  of  the  property,  and  should 
benefit   the  company   and   the   holders  of   the  Ordinary    shaft 
m  the  long  run.  as  it  would  provide  the  capital  necessary  for 
the  ordinary  development  of  the  business,  such  as  short  exten- 
sions i  meters,  etc.,  and  only  make  it 
t   fresh   capital   to  be  raised   for  any  important   or 
I   business   winch   might  offer  and   be  advantageous  for 
the  company.     Now  that   the  earnings  covered  the  full  sum 
required  to  be  set  aside  by  the  trust  deed,  the  surplus  profits 
would,  as  he  understood  it.  be  available  for  dividends  on  the 
Ordinary   shares.     In   tins  connection    it  might  be   interesting 
er  to  the  tabulated   figures  in    the  report,   in   which   they 
see  that  the  net  revenue,  which  in  1910  amounted1  to 
£•27,009,   increased    to   £41,569  for    1913,  an   improvement  of 
£14,560,  or  more  than  50  per  cent,  in  the  three  years.     If  the 
game    progress   was   made   in    the   next   three   years   as  in   tho 
past    three   years,    the   profits   would    then   suffice   to  pay   a 
dividend  of  about   10  per  cent,   on   the  Ordinary  shares.     Of 
course,  it  was  impossible  to  say  whether  this  result  would  lie 
realised  or  ex©  eded,  but  without  attempting  to  prophesy,  he 
thought  he  might  say  that  as  far  as  could  be  seen  at  present 
there  was   no   reason    why   the   progress   they  were   at  present 
making  should  nm  continue.    The  capital  expenditure  exceeded 
ile   capita]  receipts  by  about  £25,000,  which  had  been  provided 
'       i       ii    from  the  company's  hankers.    In  order  to  deal  with 
tin-  and  provide  lor  tli.  nt  of  the  business,  the  direc- 
bad  under  consideration  a  new  issue  of  capital.  _  The  form 
which  the  issue  would  take  had  not  yet  been  decided  upon, 
but  it  was  proposed  to  offer  the  same  to  the  shareholders  and 
Debenture  stockholders.    The  business  of  the  West  Kent  Elec- 
tric Co.  was  being  actively  developed,  extra  high-tension  mains 
having  been  laid  through   Bromley  to  Hayes,  with  a  spur  to 
West  Wickham,  where  supply  became  available  in  December 
last.      This   formed    part    of    a    ring    main    to   give    supply    to 
Ei  -ton,  Farnborough,  Orpington,  and  The  Grays,  which  would 
be  extended  from  time   to  tune  as  profitable  business  offered. 
Tn  n  sard  to  tin  references  in  the  Press  to  the  London  Electric 
Supply  Bill,  which  was  being  promoted  in   the  name  of  the 
County  of  T/ondon   Co.,   they   would  all   like  an  extension  of 
tenure,  and  if  this  could  be  arranged  and  a  definite  basis  could 
be   agreed   as   to   the    terms   upon    which   capital   expenditure 
was  to  be  repaid  by  the  L.C.C.   in   the  event  of  their  purchase 
of  all  the  companies,  be  thought  it  would  be  to  the  advantage 
of  both  the  Council  and  the  companies,  and  it  would  benefit 
consumers  bj   enabling  the  companies  to  provide  an  efficient 
supply   for  London  under  up-to-date  conditions.     As  the  Bill 
took  t>ower  to  alter  the  Act  of  1908,  which  gave  the  companies 
valuable  rights  and  defined  the  terms  upon  which  the  L.C.C. 
could  ultimately  purchase  the  undertakings  of  all  the  Lmdon 
companies  at  one  and  the  same  time,  they  felt  it  to  be  essential 
in   tlie   interests  of   the   company    to   preserve,  the    right   to   be' 
heard  on  any  change  that  might  be  proposed.    They  had  there- 
fore taken  steps  to  obtain  a  hearing,  and  had  joined  with  other 
parties  with  this  object.    Borne  well-known  financial  houses 
had   approached   the  companies  with  a   scheme  under  which 
they  desired,  by  the   aid  of  this  Bill  and   by  the  formation  of 
amalgamate  all  the  London  electric 
companies.     Vs  the  scheme  was  under  consideration  by  a  com- 
mittee,  he  could   express   no  opinion    as   to   its  merits,   but    as 
garded     the     South     Metropolitan     Co.     tin      proposal     m     its 
nt  form  was  not  acceptable,  as  it   billed  to  acknowledge 
due  the  present  position  and  futun   prospects  of  the  under- 
taking      lb'  would   th  them  to  rely  upon  the  board 
p,  protect  their  interests  in  tins  respect.    Should  anj   scheme 
be  presented  t"  them  which  the  board  considered  satisfactory 
and  in  the  interests  of  tin-  company,  they  would  at  once  call 

them   together  and   lay  it  before  them.     Th(     prospects  tor  the 

future   were   very  encouraging.     'I!  m    lamp  eonnec- 

for  the  first  six  weeks  of  this  year  compared  favourably 
with  tie    i  there  were  several   important 

orders    both     for    light    ami  •  thers,    two    large 

hospitals,  which  were  now  being  prepared  for  connection.    The. 

■  ,ue  for  the  present  year  would  materially  benefit  by  the 

record  connections  of  last  year,  BO  that  he  thought  they  might 

B    substantial    improvement    in    the    revenue    for    the 

tl I'd  load  was  Ii  nically 

dealt  '•  nb  at  t  the  companj  was 

i  to  provide  the  full  reserve  n  quired  bj 
margin  for  di 


upon  the  Ordinary  shares,  which  they  would  hope  to  increase 
from    time   to    time    as    the    business   of    the   company    was 

de\  eloped. 

Mk.    IF.   W.    Bowpen    (managing  director  and   engineer-in- 
chief),  in  seconding  the  motion,  .said  that  on  previous  occasions 

he  bad  referred  to  the  importance  of  low  operating  costs 
•where  the  power  load  was  an  important  feature  of  the  under- 
taking. These  units  represented  more  than  one-half  of  the 
year's  output  in  their  company.  The  new-  turbo  plant  had 
resulted  in  a  considerable  saving  of  fuel.  Considerable  exten- 
sions had  been  made  to  their  distributing  cable  system,  ami 
the  "  efficiency  of  distribution  "  had  again  increased,  vis.,  from 
77.117  per  cent,  to  78.71  per  cent.,  which  showed  that  the 
losses  wire  few,  notwithstanding  the,  extensive  network  of 
their  system  having  regard  to  the  wide,  area  covered  (approxi- 
mately 90  square  miles).  The  output  on  feeders  at  the  power 
house  had  shown  an  exceptionally  large  increase,  viz.,  from 
7. mi  millions  to  8.  It',  million  units,  or  '_'n  per  cent.;  while  the 
units  sold  had  increased  from  5.48  millions  to  6.66  millions. 
or  "21  per  cent.,  raising  the  efficiency  by  1.04  per  cent.  The 
maximum  load  had  risen  from  4,000  to  4,700  K.w.  Those 
figures  represented  their  largest  increase,  both  m  maximum 
load  and  units,  with  the  result  that  the  coal  cost  had  been 
further  reduced  from  .37d.  to  .34d.,  notwithstanding  the  in- 
creased price,  of  fuel;  the  works  costs  were  reduced  from  ,59d. 
to  .old.,  and  the  total  costs  were  reduced  from  ,99d.  to  .86d. 
The  year's  progress  and  the  results  obtained  were  the  best  on 
record. 

Mr.  H.  L.  Criim's  said  he.  hoped  the  chairman  would  not 
consider  him  out  of  order  if  he  referred  at  some  length  to 
the  question  of  the  proposed  Bill  for  a  bulk  supply  for  London 
He  had  the  honour  to  submit  a  somewhat  similar  proposal 
to  the  companies  some  years  ago,  which  was  carefully  con- 
sidered. His  proposal  was  based  on  the  impossibility  of  the 
directors  and  engineers  of  the  electric  companies  in  London 
at  the  present  time  doing  real  justice  to  their  undertakings  or 
really  getting  the  best  out  of  them  because,  of  the  difficulties 
which  arose  from  the  allotment  of  different  small  areas  in 
London  among  many  companies  and  local  bodies.  It  was 
found  impossible  among  the  companies  as  a  whole  to  come 
into  any  concerted  scheme,  and  therefore  after  the  companies 
had  considered  the  matter  for  some  time  the  suggestions  were 
quietly  pigeon-holed  in  the  belief  that  the  difficulties  in  carry- 
ing them  out  were  insuperable.  A  good  deal  had  happened 
since  that  time,  and  now  the  County  of  London  Company  had 
taken  their  papers  out  of  the  pigeon-hole  and  had  taken  further 
advice,  and  had  recognised  the  importance  of  some  more  unified 
system  of  management  and  were  introducing  a  Bill  into  Parlia- 
ment. He  was  thoroughly  familiar  with  all  thi  circumstances 
surrounding  the  question,  and  he  felt  very  strongly  convinced 
that  when  the  Bill  was  thoroughly  considered  and  understood 
it  would  be  found  to  be  one  which  made  a  very  considerable 
advance  in  regard  to  the  electrical  industry  in  London  in  the 
solution  of  pressing  problems.  He  entirely  agreed  with  the 
policy  of  the  directors  of  that  company  in  presenting  a  petition 
against  the  Bill,  for,  of  course,  it  was  difficult  to  say  how  it 
might  turn  out,  and  it  was  important  that  the  directors  should 
have,  taken  the  step  they  had  along  with  other  companies  in 
securing  the  right  to  be  heard  in  order  to  see  that  it  did  not 
pass  except  in  some  form  agreeable  to  themselves.  The  scheme 
was  so  large  and  the  interests  involved  were  so  widespread 
that  unless  some  general  consensus  of  opinion  could  be  obtained 
on  the  matter  he  was  afraid  it  would  not  do  any  real  good. 
The  L.C.C.  must  have  great  influence  in  settling  the  m'attei 
and  unless  they  could  see  not  only  benefit  to  the  shareholders 
in  the  various  companies,  but  also  benefit  to  the  users  of 
electricity  and  to  London  generally,  they  could  not  expect 
the  Council  to  assent  to  any  scheme.  Failing  their  assent,  he 
felt  it  would  be  almost  hopeless  to  persevere  with  anything  of 
the  kind,  for  there  wa-s  no  doubt  that  the  policy  of  the  House 
ol  Commons  would  be  very  largely  influenced  by  the  1 
llis  view  was  that  not  only  would  the  scheme  be  advantageou 
to  the  shareholders  of  the  companies  by  giving  them  an  ex- 
tended com  i  ion,  but  it  would  also  be  advantageous  to  London 
as  a,  whole  from  the  consumers'  point  of  view.  We  were 
notoriously  behind  in  this  country  in  regard  to  electrical  enter- 
prise. Electrical  industries,  manufactures,  big  machinery 
works,  etc..  did  not  occupy  that  position  in  London  which  they 
ought,  having  regard  to  London's  position,  and  he  thought 
that  the  discussion  of  this  Bill,  whatever  might  be  the  ulti- 
mate result  of  the  measure,  would  tend  to  throw  a,  great  deal 
of  light  upon  the  Bubject  generally  and,  he.  hoped,  would 
put  London  and  this  country  generally  in  a  better  position  in 
o  gard  to  the  electrical  industry. 

The  Chairman  remarked  that  he  was  glad  Mr.  Cripps  ap- 
proved the  attitude  which  the  directors  were  taking  in  regard 
t,,  the  Countj  of  Condon  Bill,  but,,  as  he  had  stated  in  his 
op,  ning  remarks,  he  was  precluded  from  giving  his  opinion 
upon  the  matter  as  it  was  in  the  hands  of  a,  committee. 

The  report  was  adopted. 

Direct  Spanish  Telegraph  Co.,  Ltd.— A  dividend  at 

the  rate  of  I  per  cent,  per  annum  on  the  ordinary  shares  for  the 
half-year  ended  December,  ltHS,  is  announced. 

Brazilian  Traction,  Litrht  and   Power  Co.,  Ltd.— 

The  directors  have  declared  a  dividend  of  1 J  per  o«nt.  for  the  three 
months  ending  31st  inst.  on  the  6  per  cent  cumulative  preference 
shares, 

{Continued,  on  j>ag*   lO'.i.) 
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New  Type  of  Electric  Locomotive  for  the  Rhaetian  Railway. 

Hy    OUR    BF.RLIN    CORRESPONDED 


A  NEW  typo  of  electrical  locomotive  has  been  constructed 
for  the  St.  Moritz-Sobuls  mountain  line,  which,  with 
a  branch  to  Sunaden-I'ontresina,  is  known  as  the 
Rhaetian  Railway. 

The  locomotive  is  to  be  employed  on  a  line  having  a 
1 -metre  gauge,  with  maximum  gradients  of  1  in  10  and  a 
minimum  curve  radius 
of  ICO  metres.  It  is 
operated  hy  single-phase 
current  at  a  pressure 
of  10,000-11,000  volts, 
16|  cycles.  It  was 
specified  that  the  loco- 
motive must  be  capable 
of  drawing  a  train 
having  a  total  maxi- 
mum weight  of  200 
tons.  It  was  also  par- 
ticularly specified  that 
a  train  having  a  total 
weight  of  180  tons 
must  be  able  to  start 
on  the  gradient  of  1  in 
40  and  attain  a  speed 
of  28  km.  per  hour  in 
52  seconds ;  further, 
that  these  trains  must 
travel  backwards  and 
forwards  over  the  entire 
line  from  St.  Moritz  to 
Schuls  four  times  con- 
secutively, i  e.,  a  total 
distance  of  454  km., 
without  the  electrical 
equipmentbecomingex- 
cessively  heated.  The 
maximum  speed  is  45  km.  per  hour.  The  type  of  brake 
specified  was  the  Hardy  vacuum  brake. 

The  locomotive  is  designed  to  run  easily  on  curves  in  accor- 
dance with  the  nature  of  the  track.  It  has  two  fixed  and 
two  movable  coupling  axles,  and  two  Bissel  bogie  trucks  ; 


mounted  on  one  shaft  is  provided  with  teeth  let  at  an  angle, 
this  angle  being  opposite  on  each  wheel.  The  gearing 
shaft  drives    the    jack    shaft    lying    between    the    third 

and    fourth  axles    by    mean-,   of    coupling  rod  at  an 

angle, and  the  jack  shaft  in  turn  drives  the  coupled  axles. 
The    two   motors  are  connected    up   in    accordance   with 


New  Electkic  Locomotive,  Rhaetian  Railway 

the  upper  portion  consists  as  usual  of  a  closed  machine  com- 
partment and  two  drivers'  cabs. 

The  drive  is  accomplished  by  two  motors,  each  having  an 
hourly  rating  of  350  h.p.,  with  gfar  wheels  on  both  sides  of 
them  which  work  on  to  a  common  gearing  shaft.  For  the 
purpose  of  equalising  the  pressure,  each  of  the  gear  wheels 


Electric  Train  on  Viaduct  in  Lower  Engadine,  Rhaetian  Railwtay. 


a  method  known  as  the  double- feed  system  :  on  start- 
ing up  the  rotor  is  short-circuited.  The  control  is 
effected  by  electro-magnetic  contactors  operated  from  the 
controller  which,  similarly  to  the  reversing  controller 
for  the  motors,  is  fed  with  alternating  current  at  300  volts. 
Owing  to  the  fine  pressure  graduation  of 
the  current  led  to  the  motors,  starting  and 
speed  regulation  while  running  can  be 
carried  out  smoothly  and  without  any 
shock.  Each  motor  can  be  separated 
from  the  other  electrically  in  a  very  simple 
manner,  so  that  in  the  event  of  one  motor 
becoming  defective,  the  locomotive  can  be 
run  with  the  other  alone. 

The  electrical  equipment  further  com- 
prises two  pantograph  current  collectors, 
an  electro-pneumatically  operated  high- 
tension  oil  switch,  oil-cooled  transformers, 
a  motor  compressor  which  generates  the 
compressed  air  required  for  raising  the 
current  collectors  and  for  the  operation 
of  the  oil  switch,  the  sand  strewer  and 
the  signal  whistles,  and  a  converter  which 
provides  the  direct  current  for  the 
lighting  and  oil  switch  releases.  Finally, 
the  equipment  for  the  vacuum  brake 
consisting  of  a  motor  pump  and 
two  brake  controllers  combined  with 
air  valves,  should  be  mentioned.  The 
energy  for  heating  the  trains  is  taken 
directly  from  the  transformer  :  100  kw. 
can  be  supplied  for  this  purpose. 

All  current-carrying  parts  are  enclosed 
in  special  compartments,  thus  ensuring  the  safety  of  the 
attendants.  In  all  cases  where  the  apparatus  is  under  high 
tension,  the  compartments  are  interlocked  in  such  a  manner 
that  they  can  only  be  opened  when  the  current  has  been  cut  off. 
The  locomotive  has  covered  a  total  distance  of.  approxi- 
mately, 14,000  km.  during  the  fiist  three  months  in  which 
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it  has  been   ranning,   without  developing  any  appreciable 
defects.     Xo  wear  of  the  commutators  has  been  noticed,  and 


90-h.p.  Deri  Motor  for  Passenqee  Car, 
Mabtiony-Obsikbes  Railway. 

the  wear  of  the  brushes  has  been  very  slight.     Similarly,  the 
contactors  have  not  required  any  overhauling  whatever. 

At   the   trial  runs  the  locomotive  complied  with  all  the 
specified  conditions. 


THE  MARTIGNY-ORSIERES    ELECTRIC 
RAILWAY. 


The  cross-valleys  of  Lower  Valais,  with  their  surpassing 
scenery,  have  been  opened  up  to  railway  traffic  during  the 
last  few  years,  and  nearly  every  station 
of  the  Simplon  line  between  Yilleneuve 
and  Martigny  is  now  the  starting  point 
of  some  side  line.  To  the  north,  the 
mountain  railway  leads  up  to  the  sunny, 
health-giving  plateaus  of  Leysin,  (irycn 
and  Villars  :  on  the  opposite  side  of  the 
valley  it  has  linked  up  to  world-traffic 
the  favourite  health  resort  of  Champcry, 
and  has  established  a  connection  from 
Martigny  across  Cbatelard  with  ( 'hamonix 
at  the  foot  of  Mont  Blanc.  The  same 
Martigny  has  recently  become  the  starting 
point  of  another  railway  leading  to 
Orsierea  and  opening  up  Val  d'Entremont, 
the  valley  of  the  river  Drance.  Though 
this  valley  has  lost  its  economic  import- 
ance as  an  approach  to  the  Great  St. 
Bernard,  since  the  Simplon  road,  and 
more  recently  the  Simplon  railway, 
deviated  into  other  channels  the  inter- 
national traffic  from  Switzerland  to  Italy, 
it  is  thought  that  the  new  era  of 
engineering  development  will  afford  it  an 
economic  compensation  by  the  utilisa- 
tion of  it9  enormous  water  powers. 
Plans  have  been  made  for  the  installation 
of  huge  industrial  undertakings  for  con- 
suming the  hydraulic  energy  on  the  spot,  and  the  new  possi- 
bilities of  export  and  import  offered  by  the  railway  will  allow 
these  projects  to  be  carried  into  practice. 


The  new  line  is,  at  Martigny,  connected  up  to  the  Swiss 
Federal  railways  and  passes  tl  rough  a  number  of  intermediary 
stations  (Martigny- Ville,  Martigny-  Bourg,  Martigny-Combe, 
Bo  vernier  and  Sembrancher)  to  Orsicres.  It  is  a  noimal- 
gauee  railway  about  l!)-3  km.  in  length,  the  maximum 
gradient  (nearly  continuous  in  the  upper  section)  being 
85  per  cent. 

It  was  decided  at  the  outset  to  operate  the  railway 
by  electricity,  each  passenger  train  (of  about  70  tons  total 
weight),  consisting  of  a  motor-car  and  one  or  two  trailers, 
accommodating  about  100  passengers,  and  travelling  at  a 
speed  of  30-15  km.  per  hour,  according  to  the  gradient. 
Each  goods  train  was  to  consist  of  a  goods  motor-car, 
conveying  goods  wagons  of  80  tons  total  weight  (result- 
ing in  a  total  train  weight  of  about  130  tons)  at  a  speed  of 
15-25  km.  per  hour.  Provision  was,  however,  to  be  made 
for  the  goods  motor-cars,  with  a  reduced  trailer  weight  of 
20  tons,  to  attain  the  travelling  speed  of  passenger  trains, 
so  as  to  be  used,  in  cases  of  emergency,  in  place  of  the 
passenger  motor-cars.  Six  pairs  of  passenger  trains  and 
two  pairs  of  goods  trains  were  to  be  run  each  day. 

As  regards  the  electrical  system  adopted,  it  was 
realised  that  only  one  using  a  high  contact-line  voltsge 
would  provide  for  an  economical  distribution  of  energy.  After 
considering  for  some  time  the  use  of  high-tension  continuous 
current  (2,400  volts  between  rails  and  contact  wire),  a 
single-phase  alternating  current  at  8,000  volts  was  chosen, 
the  frequency  adopted,  in  accordance  with  regulations  by  the 


Interior  of  Electric  Locomotive,  Rhaetiax  Railway. 


Swiss  Railway  Department,  being  15  cycles.  Messrs.  Brown, 
Boveri  &  Co.,  of  Baden,  Switzerland,  were  entrusted  with 
the  supply  of  the  whole  of  the  electrical  equipment. 

One  of  the  most  in- 


ao^*^^ 


IffOTOB   BOOIE   WITH    Two   1)1. HI    MOTOBS,    SfABTIOSl   ObSIEBES    RAILWAY, 


teresting  features  of 
this  railway  is  the  use 
of  single-phase  commu- 
tator motors  on  the 
P.rown-Boveri  system, 
with  Deri  connections. 
These  motors,  which  are 
Ink  I  ly  referred  to  as  I )«  ri 
motors,  are  tjpical  re- 
pulsion motors  and  com- 
prise a  single -wound 
stator  without  compen- 
sating winding,  fed  at 
a  constant  voltage  be- 
tween terminals,  and  a 
rotor  independent  of 
the  line,  separated  from 
the  stator  and  only 
communicating  with  it 
through  magnetic   flux 
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linking.     The  rotor  carries  two  seta  of 

stationary  one  in  the  a\is  of  the  abator  field 

rotate  round  the  oommutator.  Eaoh  sta- 
tionary brash  is  connected  with  a  rotary 
brush  l>y  h  flexible  cubic.  When  the 
motor  is  at  rest,  the  rotary  brushes  are 
placed  in  the  axis  of  the  abator  field,  i.i'., 
close  to  the  stationary  brushes.  The 
rotation  of  the  motor  is  started  by  shift- 
ing the  brushes  out  of  this  position.  The 
rotation  occurs  in  a  direction  opposite  to 
the  shifting  of  the  brushes,  at  a  speed 
augmenting  as  the  angle  of  brush  dis- 
placement increases. 

Each  motor-car  is  equipped  with  four 
Deri  single-phase  motors,  each  developing 
HO  H.P.  during  an  hour,  and  coupled  to  the 
axles  through  a  reduction  gear.  Speed 
regulation,  as  well  as  starting  and  revers- 
ing, is  merely  effected  by  shifting 
the  brushes ;  the  controller  consists 
simply  of  a  switch  for  the  motor 
stator  and  a  mechanical  transmission 
gear  acting  on  the  movable  brushes.  The 
motors  work  at  a  pressure  of  750  volts, 
the  pressure  in  the  contact  line  (K,000 
volts)  being  reduced  to  750  volts  (for 
operating  the  motors)  by  two  static 
transformers,  which 
also  feed  the  air 
compressor  motor,  a 
5-H.P.  Deri  motor. 
Two  pneumatically- 
operated  bow  col- 
lectors, mounted 
on  pantograph  sup- 
ports, serve  to  take 
the  current  off  the 
overhead  contact 
line.  A  special 
transformer  feeds 
the  lighting  and 
heating  plant  of  the 
whole  train  ;  the 
compressor  supplies 
air  for  operating 
the  Westinghouse 
brake.  The  elec- 
trical equipment  of 
the  passenger  and 
goods  motor-cars  is 
largely  identical,  the 
only  difference  being 


bruahea,  viz.,  a  The  contact  line,  throughout  the  length  of  bhe  railway, 

and  one  free  i,<>       is  of  circular  cupper  wire     mm.  in  diameter.    I'- 


Contact  Link  at  Martigny-Bourg  Station,  with  Section  Switch  asm 
Signalling  Device. 


generally  is  simple, 
and  the  wire  is  only 
carried  by  steel 
tube  brackets  fixed 
to  impregnated 
wooden  poles  at 
road  crossings.  In 
the  case  of  simple 
suspension,  the  wire 
is  fixed  to  brackets 
suspended  by 
means  of  small  in- 
sulators from  steel 
tube  jibs ;  in  those 
sections  for  which 
catenary  suspension 
has  been  adopted, 
the  brackets  carry 
heavy  double  insu- 
lators to  which  the 
carrying  cable  (an 
iron  cable  35  mm. 
in  diameter)  has 
been  fixed.  The 
suspensions  of  the 
contact  wire  each 
consist  of  a  steel  wire  2  mm.  in  diameter, 
and  are  arranged  at  3  m.  apart.  At  each 
station  there  are  provided  section  insu- 
lators, by  means  of  which  the  current 
can  be  switched  off  without  interrupt- 
ing the  current  in  the  line.  Electrically 
bonded  rails  serve  as  return  conductors. 
The  electrical  energy  for  operating  the 
railway  is  derived  from  a  power  house  of 
Societe  d"  Electrochimie,  of  Martigny-t  'roix, 
where  a  Pelton  wheel,  operating  a  Brown- 
Boveri  single-phase  generator  (G,000  kw,, 
8,000  volts,  15  cycles,  450  E.P.M.),  with 
exciter  and  switchgear,  have  been  installed. 


Goods  Motor  Cap,  Martigny-Orsieres  Railway. 


Electric  Passenger  and  Goods  Motorcars. 

in  the  reduction  ratio  of  the  gearing  and  the  extension  of 
the  lighting  plant. 


Xew  York's  Oldest  Private  Plant. 

—The  oldest  private  electric  generating:  plant 
in  New  York  City  is  an  installation  of  Edison 
dynamos   driven  by  "  Safety  "   steam  engines 
in  Broad  Street.     This  plant,  which  is  still  in 
daily  operation,  was  installed  in  1  s$3,  only  four 
years  after  Edison's   invention  of  the  incan- 
descent electric  lamp.  The  three  25-KW.  Eiison 
generators  have  been  in  continuous  d»ily  service 
for  31  years,  although  the  plant  has  since  been 
supplemented  by  the  addition  of  a  75-KW.,  a 
100-kw.   and   a    160-kw.    unit    made   necessary   by    the   increased 
demand  for   artificial  illumination   in    the   Mills   Building,  as  the 
height  of  surrounding  structures  has  increased. —  Electrical  World. 
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NOTES    FROM     CANADA. 

[from  oub  special  correspondent.] 

In  British  Columbia  a  dam  is  to  be  constructed  across  the 
Similkameen  River,  in  order  to  develop  about  18,000  li.r. 
with  a  60-fb.  head. 

'1'he  Alberta  water  powers  have  been  investigated  by  the 
Dominion  (iovernment,  and  the  report  thereon  shows  that 
four  water-power  sites,  capable  of  yielding  40,000  H.P., 
could  be  economically  developed  on  the  Bow  River 
alone,  within  50  miles  of  Calgary.  The  Calgary 
Power  Co.  has  a  power  station  at  Horse  Shoe  Falls, 
which  has  a  maximum  output  of  18,000  H.P.,  and  at 
Kananaskis  Falls  there  will  be  another  11,000  u. i>.  avail- 
able shortly. 


surveyed,  and  several  tentative  schemes  have  been  sub- 
mitted. 

It  is  expected  that  a  definite  scheme,  comprising  a  section, of 
line  some  70  miles  in  length  will  shortly  be  proposed  to  the 
municipalities  interested,  and  with  them  rests  the  final 
decision  8S  to  whether  the  line  shall  be  built  or  not,  since 
each  is  expected  to  bear  a  proportionate  share  of  the  cost 
of  the  line.  If  this  project  gees  through,  as  seems  not 
unlikely,  actual  construction  will  be  commenced  in  a 
few  months'  time,  and  there  is  little  doubt  that  other  lines 
will  soon  follow.  oi  ."^  •»«* 

The  operations  of  the  II. E. P.  Commission  seem  destined 
to  grow  indefinitely  for  many  years  to  come,  as  the  supply  of 
power  to  farmers,  the  building  and  running  of  electric  rail- 
ways, the  inspection  of  all  electrical  work  throughout  the 
Province,  and  the  development  of  water-powers  far  removed 


Bbacket  Overhead  Construction.  Lighting  Transformer  at  Station. 

The  Martigny  Orsieres  Railway  (see  page  406). 


At  .Medicine  Hat,  Alberta,  $  10,00(>  is  to  be  spent  on  a 
bigh-tension  distributing  system,  £20,000  on  street  lighting, 
and  the  generating  station  capacity  will  be  increased  by 
1,500  kw. 

In  Manitoba,  the  city  of  Winnipeg  is  arranging  to 
construct  another  high-tension  transmission  line,  and 
the  city  of  Brandon,  as  well  as  other  places,  is 
trying  to  secure  a  supply  of  power  from  the  first-named 
though,  owing  to  the  distance  and  the  comparative 
smallncss  of  the  demand,  it  is  doubtful  whether  this  would 
pay. 

In  <  hitario  a  good  deal  of  work  is  going  on.  The  Welland, 
Lake  Erie  and  Niagara  Railway  Co.  has  decided  to  construct 
an  electric  line  running  from  Welland  to  Port  Calborne,  and 
along  the  shore  of  Lake  Erie  to  Fort  Erie,  thence  along  the 
Niagara  Uiver  to  the  Falls. 

The  City  of  Brantford  is  to  issue  debentures  for  $70,000 
for  hydroelectric  and  waterworks  purposes. 

The  Hydroelectric  Power  Commission  of  Ontario  is 
being  besieged  with  requests  for  surveys  and  estimates  of 
proposed  electric  railways.  Since  this  question  was  taken 
up  last  summer  by  the  Commission,  great  interest  has  been 
shown  by  every  town  in  the  south-western  portion  of  the 
Province,     and    already    600    miles    of     line    have    been 


from  the  original  source  of  power,  viz.,  Niagara,  are  all  at 
present  being  undertaken  or  considered,  and  each  of  them  is 
capable  of  growing  to  very  large  proportions. 

The  Commission,  although  on  the  whole  very  successful 
and  steadily  gaining  in  popularity,  has  its  troubles. 
In  these  notes  was  related  last  summer  the  story  of  a  series 
of  interruption  which  occurred,  due  to  the  breakdown  of 
insulators  on  the  110,000-volt  lines,  and  only  a  fortnight 
ago  an  interruption  of  about  eight  hoursoccurred  on  a  Saturday 
evening,  due  to  the  breakage  of  overhead  lines  in  a  storm.  Two 
wires  broke  owing  to  ice  and  wind  loads,  and  these,  unfortu- 
nately, fell  across  the  others,  causing  a  short-circuit.  As  this 
occuired  on  the  double- circuit  line  (and  interrupted  both 
circuits)  between  Niagara  Falls  and  the  main  switching 
station  at  Dundas,  the  whole  of  the  Commission's  system  was 
shut  down  for  the  period  named.  Saturday  evening, 
fortunately,  was  not  the  worst  time  at  which  such  a 
mishap  might  have  occurred,  as  it  did  not  affect 
the  manufacturers,  though  it  upset  the  calculations  of 
shopkeepers  and  others,  and  tied  up  trains  on  two 
electric  railways  which  obtain  their  power  from  the 
II.F.P.  Commission. 

To  prevent  a  similar  occurrence  in  future,  another 
double-circuit  line  is  to  be  built  as  soon  as  possible. 
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CITY   NOTES.     Continued  from  page  i»i. 


Tramways.  Light  and  Power  Co,,  Ltd. 

The  directors'  report  to  December  31st,  L918,   itafc     thai  the 
receipts  for  the  year   were   614,756,   and   after  providin 
1. 1, run  stratum,  loan   and   i l.  i >•  ■  i i i u i .    intere  t,  Mm    profii 
£10,127. 

The  directoi  i  aftei  paj  ing  the  dividend  on  the  prefer*  ace 
shares  for  the  half-year  bo  December,  L913,  at  the  rati  ol 
t;  per  cent,  per  annum,  absorbing  £9,000,  reoommend  that 
£1,127  I"'  carried  forward.  In  December  Last  6200,000  of 
five  per  cent,  debenture  stoci  was  issued  to  provide  for  the 
Oo.'a  capita]  requirements,  including  the  acquisition  of  tin 
whole  Bhare  capital  of  the  Midland  Electric  Light  and  Power 
Co.,  Ltd.  The  year  was  largely  occupied  in  construction 
winks  for  tin  Derbyshire  and  Nottinghamshire  Electric 
Power  Co.,  the  Nottinghamshire  and  Derbyshire  Tramways 
Qo.,  and  the  Leicestershire  :nxl  Warwickshire  Electric  Power 
Co.,  and  the  directors  are  satisfied  with  the  earnings  of  these 
undertakings  during  the  period.  The  earnings  of  the  Leam- 
ington and  Warwick  Electrical  Co.,  Ltd.,  and  the  Midland 
Electric  Fight  and  Power  Co.,  Ltd.,  were  entirely  satis- 
factory. The  power  station  plant  of  the  Derbyshire  arid 
Nottinghamshire  Electric  Power  Co.  had  been  largely  in- 
creased and  cables  were  laid  to  conned  up  several  now 
districts.  New  consumers  were  being  obtained  at  a  satis- 
factory rate. 

Viscount  Chilston  presided  over  the  first  ordinary  general 
meeting,   held  on  February  26th,  at  66,  Queen  Street,  E.G. 
In    moving   tl"'  adoption   of  the  above    report  he    said   the 
shareholders  would   remember  that  the  earnings  of  the  Co. 
were  derived  first  from  the  Derbyshire  and  Nottinghamshire 
Electric  Power   Co.,  from  the   Nottinghamshire   and   Derby- 
shire Tramways  Co.,   Leicestershire  and  Warwickshire  Elec- 
tric   Power    Co.,    the    Leamington    and    Warwick    Electrical 
Co.,  Ltd.,  and  the  Midland  Electric  Power  Co.     The  company 
was   formed  in   December,  1902,   and   made  its  first  issue  of 
shares  during  that  month,  when  300,000  6  per  cent,  accumu- 
lative  preference   shares   at   £1   were  offered    to    the   public. 
Those  shares  became  fully  paid  on  the  31st  March,  1913,  and 
the   preference    dividend  became   accumulative   from  the    1st 
July    last.      When    the    prospectus    was    issued  offering    the 
preference  shares  in  December,  1912,   it  stated  that  approxi- 
mately   £  150,000   would    be  required    for    the   completion   of 
the    acquisition    of    the    properties    and    the    construction  of 
works  which  would  be  made  by  the  debenture  issue.    It  was 
gratifying  to  the  directors  to  report  that  the  figures  of  capital 
requirement    had  proved    substantially    correct.      During    the 
year    a    favourable    opportunity    occurred    for    acquiring   the 
share  capital  of  tho  Midland  Electric  Light  and  Power  Co., 
who    controlled   the  Leamington    electric    light    undertaking, 
for  £45,000.    The  total  requirements  with  the  addition  of  tho 
purchase   of    this  property    amounted   therefore    to  £195,000. 
An   issue  was  made  of  £'200,000  5  per  cent,  debenture  stock 
in    December    last,    and,    notwithstanding    the   dear    money 
which  entailed  a  rather  higher  underwriting  commission  than 
was  forecasted,   the  proceeds  of  the  issue  were  sufficient  to 
meet   the    capital    obligations.      During    the    year    additional 
generating  plant   had   been  installed   in  the  Derbyshire   and 
Nottingham  power  station,  and  cables  were  laid  to  tap  many 
districts.     The  electricity  for  the  Nottinghamshire  and  Derby- 
shire  Tramways    Co.    was    supplied    from    the    Power    Co.'s 
generating  station.      The    supply    cables  of    the   undertaking 
weir  now  laid  and  consumers   were  connected  in   many  new 
districts  and  many  applications  for  a   supply  were   being   re- 
ceived. The  net  revenue  should  be  more  than  double  this  year. 
The    Nottingham  and  district  tramways,   extending  from  the 
boundary  from  the  city  of  Nottingham   to  Ripley,  were  con- 
structed during   the  year   and  were  open    for   traffic  during 
August.    Under  the  terms  of  the  Act  of  Parliament  a  connect- 
ing  line   of   1|    miles   in  length   had   to  be  built  by   the   city 
authorities,   and    when  built,  leased   to   their  company   for  a 
term  of  42  years,  the  company  paying    5    per    cent,  to    the 
city   of   Nottingham   on    the   capital  outlay  to  ■  cover  interest  • 
and    sinking    fund.     This    line    was.   unfortunately,    not    laid 
for   traffic   until   January  1st  of   this  year,    and    consequently 
it  was  only  possible  to  obtain  a  comparatively  small  revenue 
from  the  tramway  for  the  4^  months  during  which  the  cars 
were    run.      The    directors    were    satisfied    with    the    winter 
earnings  of   the  tramways  and   looked   forward  to  doing   an 
exceedingly   heavy   business  during   the   summer   months    by 
carrying  pleasure  traffic  to  and  from  the  city  of  Nottingham. 
With  regard  to  the  Leicestershire  and  Warwickshire  Electric 
Power  Co.   this  was  developing  an  entirely  new  district  that 
hail  not  hitherto  been  supplied  by  a  power  company.     Not- 
withstanding   this    fact,    during   the    year    this   undertaking 
succeeded    in    showing    a   small    credit    balance    and    it   was 
anticipated    that  during   the   current  year  a   moderate  profit 
would  be  earned.    He  should  mention  that  when  the  company 
was   formed,    the   board    did    not   calculate   on    deriving    any 
benefit  from  the  company   for   two  years  at   least   and   they 
were   consequently    very    pleased    with    the   developments   of 
the  property  up  to  date.     Since  the  company  acquired  their 
interests  in  the  Leamington  and   Warwickshire   Electric  Co. 
various  economies   had    been    effected    and    the   net   earnings 
were   quite   satisfactory   to   the   board.     It   was   intended   to 
remodel   the  plant  in  this  station  as  and   when   opportunity 
offered,    and    so    effect    considerable    additional    economies. 
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that  there  was  a  considerable  prospect  of  an  increasing  yield 
with   a   very  small  outlay,      \n.-i    paying   the  corapan; 
mi.  o   i.  and  dividend  shown   in  the   profii   and  loss  account 
the  various  subsidiary  companies  had  balano 
amounting  to  nearly    64,000      I  outlook  for  the 

pre  lent  year  the  directors  were 

made  in   the  development  of   the   various  undertakings  and, 
with  normal  trade  conditions,  the}   had  rea  on  to  believe  the 
shareholders  would   be  quite  satisfied   with   the  earnings  of 
the  current  year. 
Mit.  George  Balpoub,  in  seconding  the.  motion,  remarked 

that,  ill  companies  Of  that  nature  the  most,  difficult  and  anxious 

period  was  the  fust  6  or  12  months,  because  however  ably  they 
might  be  administered  and  whatever  care  was  given  to  them, 
until   the  accounts  for   the   first  year  were   prodn 
very  difficult  for  anyone,  to  make  forecs  ts.     Thi    rep  rl 
quite  satisfactory,   and   speaking   with   a   certain   amount  of 
expert  knowledge,  he  had   every  reason  to  believe  that  the 
accounts   for  the   present    year    would    be  equally   to   their 
satisfaction. 
The  report  was  adopted. 


Electrical  and  Industrial  Investment  Co.,  Ltd. 

The  second  ordinary  general  meeting  was  held  on  February 
20th,  at  the  Electrical  Federation  Offices,  Kingsway,  Mr.  Emile 
Garcke  presiding. 

Tho  Chairman,   in  moving  the  adoption  of  the  report  (see 
Exec.  Rev.,  page  320),  said  the  past  year  was  not  a  favourable 
one  for  financial  operations.     It  was  all  right  for  those  who 
had  capital  to  invest,  but  not  for  those  who  wished  to  ri 
investments  at  a  profit.    Money  was  dear,  and  relatively  high 
interest  had  to  be  paid  on  loans,  and  the  values  of  securities 
generally    were   exceedingly    depressed,    so    that   a   very    few 
opportunities  presented  themselves  of  making  profits  on  sales. 
Nevertheless,   they  had  done  fairly  well,   and  they  were  en- 
couraged to  believe  that  now  that  the  general  conditions  had 
changed  they  would  be  able  to  show  still  better  results.    The 
company  was  formed  in  May,  1912,  to  take  over  the  invest- 
ments of  the  City  of  Birmingham  Tramways  Co.     The   first 
seven  months'  working  showed  a  profit  of  £1,618  per  month, 
and  they  had  at  the  end  of  1912  a  reserve  of  £23,195'.    For  the 
past  twelve  months  they  had  made  a  profit  of  £1,783  a  month. 
an  increase  of  more  than  10  per  cent.,   and  they  finished  off 
with  a  reserve  of  £24,223.     During  the  past   year  they  had 
allotted  a  further  £85,237  i\  per  cent.  Debenture  stock  and 
£12,955  5j  per  cent.  Debenture  stock,  and  they  had  now  issued 
£100,000  of  all  classes  of  stocks.     They  had  been  granted  a 
quotation  for  their  4i  per  cent.  Debenture  stock  on  the  Stock 
Exchange.     That  was  a  first-class  stock.     The  interest  charge 
was  £4,500  per  annum,   and  the  available  profits  were  over 
£21.000  besides  the  carry  forward  of  £7,200,  so  as  to  security 
of  capital  the  stock  was  covered  about  five  times.     With  regard 
to  the  distribution   of  the  profits  for  the  past  year,  they  had 
£16,373   available   after    paying   interest    on    both   Debenture 
stocks.    They  proposed  to  write  off  £3,090,  the  cost  of  issuing 
further  Debenture  stock  during  the  year,  and  to  pay  6  per  cent, 
dividend  on  the  Preference  shares  and  to  carry  forward  £7,282, 
as  compared  with  £3,314  brought  into  the  account  from  the 
preceding   year.     The   shareholders  had   already   approved   the 
policy  recommended  by  the  directors  of  putting  the  company 
into  a.  thoroughly  strong  position  before  commencing  to  pay 
dividends  on  the  Ordinary  shares.    The  directors  proposed  that 
the    Ordinary   shares   should  be   divided    into   half   Preferred 
Ordinary  shares  entitled  to  a  preferential  dividend  of  7  per 
cent,  out  of  the  profits  of  each  year  and  to  priority  of  capital. 
and  into  half  Deferred  Ordinary  shares  entitled  to  all  the  sur- 
plus profits  and  assets.    He  saw  no  reason  whatever  why  they 
should  not  count  upon  the  company  being  able  to  pay  the  full 
dividend  of  7  per  cent,  per  annum  on  the  Preferred  Ordinary 
shares  from  the  date  of  their  creation  ;    and  as  to  the  Deferred 
Ordinary,   he  believed  they  would   become   very   valuable    m 
course  of  time.     At  the  end  of  the  year  they  held  208  invest- 
ments of  the  book  value  of  £588. 430,  and  the  classification  and 
distribution    of    those    investments    was    quite    satisfactory. 
A  large  proportion  of  the  investments  were  in  electrical  securi- 
ties, but  they  did  not  confine  their  operations  to  that  category. 
An  important  matter  for  the  shareholders   was  the  principle 
on  which  the  accounts  were  made  up  and  how   the  securities 
were    valued.      The    directors    had    adopted    the    principle    of 
adding  to  reserve  the  profits  made  on  sale  of  investments  and 
of  charging  losses  on  realisation  against  the  reserve,  the  profit 
and  loss  account  only  being  credited  with  interest  on  invest- 
ments, fees   for  financial  services,  and  other  like  profits,  but 
not  with  any  profits  derived  from  the  appreciation  of  in\ 
ments.     On  the  other  hand,  profit  and  loss  was  not  debited 
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with  ap  lilting  from  depreciation  of   investments. 

Then  policy  was  to  keep  the  capital  account  distinct  from  the 
.nt,  to  enter  all  investments  at  their  actual  cost, 
and  not  to  write  them  either  up  or  down.  The  valuation  of  th< 
assets  at  the  •■nil  of  the  ;     i  & A  qcj  of  £4,868  to 

provide  for  the  whole  of  the  capital,  or  a  depreciation  equal  to 
D,  per  c.'iit.  on  the  quoted  securities.  That  was  uol  at  all 
surprising,  considering  that  the  fall  in  ecurities  generally 
since  the  formation  of  the  company  in  L912  until  the  end  of 
December,  1913,  was  equal  to  about  1\  per  cent.  There  was, 
however,  nothing  to  worry  about  in  their  little  deficiency  at 
T,  for  the  appreciation  in  values  since  the 
beginning  ol  the  year  to  the  date  of  the  report  showed  a 
surplus  of   68,000,  instead  of  a  shortage  of   £4,000. 

Mr.  0.  Shikkiit  IIimon  seconded  the  motion,  and  the  report 
lopted. 

Subsequently  an  extraordinary  general  meeting  Was  held,  at 
which  resolutions  \  dividing  up  the  Ordinary  shares 

oanner  outlined  by  the  Chairman,  and  altering  certain 
of  the    \rti.  !  ition. 


Metropolitan  Railway  Co. 

Lord  Aberconway  presided  on  February  26th  at  the  offices, 
Baker  Street  station,  over  a  largely  attended  Wharncliffe 
meeting  of  the  shareholders  *of  the  Metrppolitan  Co.  to  con- 
sider the  Bill  in  Parliament  to  incorporate  and  confei  powers 
upon  a  joint  committee  of  the  Metropolitan  and  Great  Northern 
Companies;  to  provide  for,  among  other  matters,  the  leasing 
to  the  committee  of  the  Great  Northern  and  City  Railway 
undertaking  of  the  Metropolitan  Company.. 

The  Chairman,  in  moving  the  resolution,  said,  the  meeting 
had  been  called  in  order  that  the  stockholders  might  give  their 
sanction  to  a-  Bill  which  was  being  promoted  jointly  by  the 
Metropolitan  Co.  and  the  Great  Northern  Railway  Co.  during 
the  present  session.  Last,  year  when  they  were  seeking  by 
their  Bill  to  acquire  the  Great  Northern  and  City  Railway,  the 
Great  Northern  Co.  were  at  first  among  fcheir  most  vigoj 
opponents.  During  the  progress  of  the  Bill  through  Parlia- 
ment the  Great  Northern  Co.  approached  them  to  see  whether 

s arrangement    could   not   be   made   favourable   to  both 

parties',  and  in  the  result  they  agreed  to  promote  the  joint  Bill 
which  was  now  in  i,  re  the  stockholders.  On  the  faith  of  this 
Great  Northern  Co.  withdrew  their  opposition. 
Tho  board  came  to  the  conclusion  that  it  was  in  the  interests 
of  tho  company  that  they  should  be  friends  rather  than 
opponents  of  the  Great  Northern  Co.  Though  they  might 
lose  some  of  the  profits  they  would  otherwise  make  by  enter- 
ing into  partnership  with  another  company,  they  thought 
they  would  he  more  than  compensated  by  the  increased  traffic 
which  would  result  from  friendly  relations  and  a  thorough 
connection  with  their  system  to  which  the  agreement 
would  give  effect.  The  Great  Northern  Co.  were  prepared 
at  their  own  expense  to  construct  a  line  at  Drayton  Park  to 
join  up  the  two  systems.  The  company's  general  manager,; 
Mr.  K.  H.  Selby;  was  strongly  in  favour  of  the  arrangement. 
The  board  did  not  object  to  fair  criticism,  hut  they  felt  that, 
some  <>!'  the  criticisms  that  had  been  levelled  at  them  passed 
the  limit. 

Mr.  O.  de  W.  KrrCAT,  the  solicitor,  explained  the  Bill. 

Mr.  Paul  Speak  see,, mini  the  resolution. 

A  long  discussion  followed,  in  the  course  of  which  Mr. 
Pownall  strongly  pppo  ed  the  cheme.but  hot,  as  he  explained, 
because  he  had  any  objection  to  the  junction  acquired  for  the 
Great  Northern  Railway  at  Drayton  Park',  but  because  he 
considered  the  other  .sections  of  the  scheme  speculative. 

Other  speakers  included  Km  Anorrn  TtJCK,  Mr.  Walford, 
and  Mr.  Sanger.  Eventually  on  a  show  of  hands  the  resolu- 
tion was  declared  carried  l>\  to  33. 

Ml:.  PdWNALL  Consequently  demanded  a  poll,  the  result  of 
which  was  that  there  were  17  I  iO  v<  ';  in  favour  of  the  resolu- 
tion as  against  41,876. 

The    resolution    was    i!  arried    by     the    requisite 

majority. 

Northampton  Electric  Light  and  Power  Co..  Ltd. 

Tin  annuoJ  meeting  was  held  at  Northampton  on  February 
26th.  Mr.  I1'.  II.  Thornton  presided,  and  in  moving  the  adop- 
tion of  the  report  he  said  that  the  year  had  been  one  of  steady 
progress  right  through.  They  had  increased  the  mains  and  the 
capacity  of  the  station.  The  number  of  lamps  and  motors 
taken  by  the  public  had  also  greatly  increased.  The  units  sold 
increased  from  3,108,113  to  3,468,981,  an  advance  of  ill  per 
They  had  put  iii  during  the  year  a  new  Westinghouse 
turbine  sit  of  1,000  K.w.,  the  nri  ii  6  largest  plant  in- 
stalled being  000  k.w.  They  had  also  put  in  a-  Babcock  boiler 
and  a  water-cooling  tower.  They  contemplated  further  de- 
velopments and  impr  I  luring  the  year.  They  had 
received  £24,143  by  the  sale  of  Current,  against  £22,443  last 
year.  The  other  items  of  receipts  were  very  much  the  same 
as  last  year.  They  he  I  CI, 500  to  the  reserve  fund, 
which  now  amounted  t<i  £6,000,  and  the  depreciation  account 
had  heen  raised  to  £28,991.  Tbey  could  therefore  consider  that 
the  finances  of  the  comnanv  were  in  an  assured  ami  safe  posi- 
tion. They  were  raising  .£50,000  more  capital,  but  not  all  at 
once,  and  they  felt  it  would  be.  readily  subscribed.  £10.000 
would  b"c  issued  during  the  year,  and  ho  advised  shareholders 


to  take  up    their   quota,    as   it   was   being   offered   at'  a   price' 
under  which  shares  would  be  n  adibj    aleable  in  tin'  market. 
Mb     ["omes  seconded  the  motion.    Referring  to- the  extension 

of   business,   In1   said   they   had    Dot    "el;-    gone   to   the  extremes 
of  the  town,  hut    were  supplying  outside,  &  source  of  revenue 
which  would  be  increased. 
The  report  was  unanimously  adopt*  d 

'flie  Chairman  paid  a  tribute  to  Mr.  Jackson,  the  company's 
i  Qjrineer. 
'flu-  remuneration  of  the   Directors  was  fixed  at  £300,  and 

of  thanks  was  accorded  the  engineer  and  stall'. 
\t,  an  u',   meeting  which  followed,  it  was  agreed 

that    the    capital    of    the    compain     I"      in,  om    ed    by    £50,000    to 

£150,000,  the  price.of  ;  21s,  6d,  for  Ordinary  shares 

and  20s.  tid.  fur  .">  i"T  cent     Prefer 


London  Electric  Supply  Corporation,  Ltd. 

1  m    annual    genera]    meeting  of  this  company   was  held  on 
February  26th,  at  Winchester  House,  E.G.,  Mr.  R.  H.  Benson' 
presiding. 

The  Ghairman,  in  moving  the  adoption  of  the  report  (see 
Li.ec.  Rev.,  page  321),  said  that  the  past  year  had  established 
three  new  records— in  units  sold,  gross  receipts,  and  cost  of 
gi  aeration.     The   gross  receipts  had   n  1146,567  to 

£162,854 — an  increase  of  over  £16,000 ^  and  the  net  profits 
from  £68,670  to  £71 ,752.  This  had  enabled  them  to  increase  • 
the  dividend  from  2i  to  3  per  cent;  to  place  £3,000  to  contin- 
gencies account,  as  against  £1,000  last  year;  and  to  carry  for- 
ward £5,09.7,  as  against  £4,705.  And  what  was  more,  this  was 
alter  putting  aside  a,  large  .sinking  fund  for  the,  redemption  of 
the  whole  of  the  Debenture  stock  in  1931,  when  the  option 
of  the  L.G  C.  to  purchase  the  undertaking  began.  This  sinking 
fund  was  a  lug  reserve  fund.  The  number  of  units  sold  showed 
an  increase  of  about  25  per  cent.,  and  amounted  to  35,336,223. 
The  cost  of  generation  had  dropped  from  .66d,  per  unit  sold 
to  ,62d.  That  the.se  very  satisfactory  results  had  not  to  a 
greater  extent  heen  reflected  in  the  dividend  was  due  to  the 
price  of  coal.  'Ihe  average  pnee  per  ton  paid  by  them  last 
year  was  15s.  -j \ < l  .  as  compared  with  lis.  8Jd'.  in  the  preceding 
year — a  rise  of  3D  per  cent.  Their  annual  coal  consumption 
now  amounted  to  02.435  tons.  Had  the  price  remained  at  the 
level  of  the  year  before,  they  would  he  m  the  happy  position 
of  having  something  like  another  L'lO.lioO  additional  profit,  •  r 
rather  more  than  the  amount  of  the  existing  Ordinary  dividend. 
Since  the  beginning  of  the  year  there  had  already  been  a 
drop  of  over  a  shilling  a  ton  from  the  high  prices  they  had 
been  compelled  to  pay;  and  the  tendency  now  appeared  to 
he  downward,  which  should  be  of  good  omen  for  the  current 
year.  The  capital  account  was  overspent  by  £102,332.  This 
i  j><  nditure  had  heen  incurred  m  connection  with  the  exten- 
sions of  the  Brighton  Railway  contract.  The  past  year  was 
unpropitious  for  the  finding  of  fresh  money  for  any  purpose, 
and  the  board  decided  to  postpone  the  question  of  issue  of  any 
fresh  capital  until  more  favpurable  times.  Tie  told  them  last 
year  that  they  had  reason  to  expect  a,  demand  from  the 
Brighton  Railway  Co.,  m  connection  with  the  complete  elec- 
trification of  their  suburban  system,  for  a  number  of  units 
which  might  amount  to  four  or  five  times  as  many  as  they 
were  now  supplying  to  them;  it  was  obvious  that  a,  contract 
of  these  dimensions  involved  large  capital  outlay,  and  they 
had  to  see  their  way  clear  not  only  to  find  the  sum  required, 
but  to  repay  it.  This  would  he  simple  enough  with  a  sinking 
fund  spread  over  10  years,  but  they  were  liable  to  be  taken 
over  by  the  L.C.C.  in  1031,  and  should  therefore,  in  ordinary 
circumstances,  have  to  provide'  for  the  extinction  of  any  fresh 
debt  within  that  period.  Tt  was  obvious  that  to  raise  the 
money  on  a  15'  years'  sinking  fund  would  impose  an  unfair 
burden  on  revenue — a  burden,  in  fact,  which  it  could  not  bear. 
'I'h.  matter  was  one  of  public  importance,  and  applied  equally 
to  all  the  London  electrical  undertakings  as  and  when  they 
required  fresh  capital  to  meet  the  increasing  demand  of  the 
public  for  power  and  light.  He  ventured  to  think  that  Parlia- 
ment,, when  it  enacted  a,  purchase  clause  m  the  interest  of 
tin  public,  and  gave  the  option  of  purchase  to  the  L.C.C 
never  intended  to  cripple  the  credit  of  the,  electrical  industry 
and  force  the  companies  to  run  an  inferior  service,  in  order 
to  buy  them  up  cheap.  The  root  of  the  trouble — that  which 
had  retarded  and  still  retarded  the  business  of  electrical  supply 
in  London— was  the  uncertainty  of  tenure  :  the  doubt  about 
tin'  purchase  price  in  1031.  It  was  the  first  axiom  of  good 
finance,  if  the]  wen  making  securities,  to  make  good  i 
eliminating  speculative  factors  as  far  as  was  human!-  I  ■!■ 

By  so  doing  they  commanded  good  credit.  Credit  abhorred  un- 
certainty. The  policy  which  protracted  Uncertainty  tended 
literally  to  discredit.  Look  at  the  speculation  and  the  law- 
suits that  arose  over  the  purchase  of  the  tramways  and  the 
telephones.  Tiny  were  ,i  warning  against  similar  procedure 
with  the  electrical  supply  companies.  Tf  he  was  right,  in 
saying  that  the  root  of  the  (rouble  was  the  uncertainty,  there 
was  a  way  of  curing  it  ;  agree  upon  a  valuation  rtmu  instead 
of  waiting  till   1931,   a  option  of  purchase  by    the 

DC.f.  mature  as  now  in  1931  (OT  later  if  mutually  agreed). 
but  at  a  known  price  instead  of  at  an  unknown  price.  That 
would  lay  :i  f  undation  of  certnintj   instead  of  uncertainty — 

a,  foundation  which  could  he  luiilt  upon  for  the  benefit  of  the 
public.  Tho  next  mci>  would  he  to  agree  upon  capital  expendi- 
tures henceforward,  all  agreed  capital  expenditures'  to  be  added 
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to  She  ptrrcha  a  i Thi     Fundamental  rjui   I  ion  needed  to 

be  lifted  up  above  partj  consideral i.     In  order  to  focus  it 

and  elicit  a  widespread  and  wholesome  public  opinion,  the 
assistance  <  > f  the  cress  was  needed,  There  were  precedents 
to  be  found  for  the  solution  of  the  problem  in  detail  in  the 

n  i . 1 1 1' hi  i  "i     \< \    municipals ies  to  elect) ical   produce]     In 

\  1 1 1.  ■  r  lea    .-i  r i< I    on    the    I  fontinent  ,     but    foi    an    elemi  i 
principle,  namely,  a   settlement  no^    instead  of  in    L981,  one 
mi|L;lii  appeal  to  higher  authority.    "  Agree  with  tbii 
qmcklj   while  thou  arl  in  the  way  with  linn."    Such  q 
innii,  did  pod  require  an    \.c\  of  Pai  liamenl ,  bul  depended  on 
the  ini!i;iii\i'  of  the  L.C.C.  and  mutual  give  and  take.     He 
hoped  that  when  tin  \  next  met  he  might  be  able  to  announce 

that  a  Satisfactory  solution  of  the  difficulty   had  been  I d 

The  whole  question  was  closely  bound  an  With  another  matter 
and  this  was  a  que  bion  affecting  equally  the  whole  electrical 
industry  of  London  and  the  general  pubbc.    Se  alluded  to  the 
Bill    now    being    promoted    in    Parliament    by    the    County 
of 'London  Co    for  the  establishment  of  one  huge  bulk  supplj 
of  electricity  for  London,  with  tho  assistance  oi  any  or  all  of 
the  existing' undertakers,  and,  of  course,  of  the  County  Council, 
whoso  consent  l"  an  extension  of  the  existing  p<  riod  for  pur- 
chase would  bo  necessary.     Broadly  speaking,  the  scheme,  .'is 
he  understood  it,  was  to  establish,  with  the  co-ope  rut  ion  of 
the    existing    companies,     the    bulk    of    whose    generating 
maehinery  would  be  scrapped,  one  huge  station  for  the  supply 
of  the  whole  of  London.    The  dale  of  purchase  by  the  L.C.C. 
wmilil,  of  course,  have  In  lie  postponed  beyond  1931,  and  an 
enormous  fresh   capital  outlay   would    be  necessary.     It  was 
evident  that  the  promotion  of  this  J 5 i  1 1  raised  a  question  of 
the  deorfest  importance  to  them  as  well    as   to  all   the  other 
electricity  companies  of  London.    They  approved  the  principle 
underlying  it.     The  opportunity  for  co-operation  between  the 
companies  for  more  economic  working  was  given  in  the  Act 
of  1908,  and  they  had  availed  themselves  of  the  Act  in  associa- 
tion with  two  other  neighbouring  companies.     Ihey  were  of 
opinion    that    the   principle   should   bo  carried   further,   viz., 
that  there  should  be  more  co-operation,  more  association,  even 
consolidation,  between  different  producers,  in  the  interest  of 
consumers  themselves.     The  necessity  for  a  postponement  of 
the  date  of  purchase   was  equally  self-evident  if  the   whole 
industry  was  to  be  progressive  pari  passu  with   the  needs  of 
the  public,  and  not  brought  to  a  standstill  for  want  of  fresh 
capital.     So  far  they  were  at  one  with  the  promoters  of  the 
Bill,   but  it  had  other  aspects  which  were  less  satisfactory. 
They,  in  common  with  the  other  London  companies,  had  had 
opportunities  of  conferring  with  the  financial  group  interested 
in  the  scheme  and  learning  something  of  its  details.     It  was 
still  under  consideration  by  a  conference  of  the  companies; 
but  careful  technical  investigation  by  a  committee  of  engineers 
made  them  doubt   whether  the  scheme  in  its  present  form 
would  either  result  in  the  economies  or  realise  the  profits  that 
it  anticipated.    Although,  in  their  judgment,  the  principle  was 
sound,  all  the  London  companies  had  felt  that  they  had  no 
option  but  to  oppose  the  scheme  as  it  stood.    They  had  taken 
this  course  because  they  felt  that,  apart  from  the  technical 
objections  to  the  scheme,  there  were  reasons  why,  on  general 
grounds,  they  could  not  give  it  their  support  in  its  present 
form.    For  instance,  they  thought  that  the  supply  of  electricity 
in  such  an  immense  area  could  not  safely  be  provided  from  ono 
station  only,  and  would  not  be  permitted ;    and   that  certain 
of  the  existing   stations,   equipped   with   modern    machinery, 
might  usefully  be  employed  as  stand-bys  against  risk  of  break- 
down  from  force  majeure.     It  was  a  pity  that  for  all  these 
years  the  thirteen  companies  had  never  succeeded  in  evolving 
for  themselves  a  scheme  of  joint  working ;   and  they  recognised 
that  the  unification  of  supply,  both  economic  and  financial, 
might  have  to  come  from  outside,  subject  to  the  willing  co- 
operation of  the  companies ;    but  it  was  their  business  to  see 
that  any7  such  comprehensive  scheme  of  amalgamation  should 
be  developed  on  lines  likely  to  secure  a  due  advantage  to  the 
undertakings  which  for  25  years  had  borne  the  burden  and 
heat  of  the  day.    Further,  it  was  essential  for  the  success  of 
any    such    scheme    that    it    should    be    introduced    with    the 
"  backing  "  and  full  co-operation  of  the  L.C.C;  but  they  also 
were  opposed  to  the  present  Bill.  He  counted  it  gain,  however, 
that   the   question  should  be   ventilated.      The   same   sort  of 
difficulty  arose  abroad — the  difficulty  how  far  articles  of  public 
utility  such  as  power  and  light  should  be  confined  to  private 
enterprise  or  to  municipal  enterprise,   and  how   far  private 
enterprise   should   be    "regulated,"    to   use    the   euphemistic 
term.     The   Act  of  1908   was  passed   to  encourage  them   to 
associate.    It  had  been  proved  outside  these  islands,  especially 
in  America,  that  cheap  power  came  from  a  monopoly,  like  the 
telephone,  for  instance,  and  not  from   competition:    and  the 
problem  was  how  to  regulate  the  monopoly  in  the  interest  of 
the  public,  allowing,  for  instance,  an  increasing  return  upon 
the  capital  invested,  pari  passu  with  a  reduction  in  the  cost 
of  power.    It  was  really  a  problem  in  co-operation,  and  ought 
not  to  be  insoluble  here,  though  they  had  taken  a  long  time 
about  it.    It  was,  however,  only  in  1908  that  the  L.C.C.  was 
installed  as  the  ultimate  purchasing  authority  in  or  after  1931. 
and  the  question  was  only  now  becoming  acute.     He  thought 
they  must  look  to  the  L.C.C.  for  some  initiative.   The  Chairman 
concluded  by  referring  to  the  death  of  Sir  William  Preece. 

Mr.  R.  Stewart  Bain,  in  seconding  the  motion,  pointed  out 
that  the  capital  expenditure  during  the  year  had  been  £26.000, 
of  which  £12;,000  was  for  plant  and  machinery,  £6,300  for  mains, 
and  £3,220  for  electrical  instruments.  The  plant  and  mathinery 


primarily  a  i"  w  katti  ry  and  b 

00  mill        Dealing 

■  s  al   .'.  Iin  h  the  < pai 

electrical  compani  lof  I .■  nvl 

ning 
Dross  i  Hi.    '  bairmu, 

that   ile    a 
city  in  Europe  or  An  Hi  confirmed  the 

"icnl,      liui  nid      Would      not     make       un 

i  iimii     ol     I  lo'  ago.        I  lo     had     a  ■■•  i  tained     that     He- 
lling     pi  ice     in     '  Ihics  09d.     per    unit, 

and    tin    .i  •      •  llmg 

pi  ice  of  tic  ii    ■ ' . : r . i . ■  i r i        b     I  09d    pi  '    unit  and   1 1 
co  I   0.616d       Whil  i  centrali  ation  o!   the  electric  supply  of 
London  might  be  helpful  in  of  opinion 

that,  it  would  not  assist  i im        I  |  plv. 

'I  In    chief  engineer  informed  bim  as  be  came  into  the  i 
that,  for  the  first  time  in  the  hi  >■  i  fch    company,  their 

weeklj    "iiijinl     lor   H.  12  o'clock  that  day— 

was  1,000,008. 

Ml       CllNTS    spoke    ;ll     con    id'  rahle    length    on    the    future    of 

the  electric  supply  confpauii  i  in  London,  and  suggested 
they  did  noi  ae  the  date  of  nurcha  -■■  ,  but  rather 

tO  get  rid  of  the  idea  of  purcha  <•.  He  was  sure  the  f/mdon 
•  '"iinf;  I  I  nM  •'  □  ider  the  subject,  with  the  best  in- 
terests of  London  before  them.  Personally  he,  would  like  the 
whole,  mult,  r  refei red  to  a  i  f  both  Hon  ■ 

1  '.ii  liament. 
The  report  was  adopted. 


Charing  Cross,  West  End  and  City  Electricity 
Supply  Co.,  ltd. 

Mr.  W.  F.  Fladgate  presided  on  February  26th,  at  the  offices, 
66,  St.  Martin's  Lane,  W.G.,  over  the  annual  meeting  of  the 
above  company. 

The  Chairman-  in  moving  the  adoption  of  the  report  (see 
Ei.ec.  Rev.  p.  321),  having  referred  to  the  election  of  Mr.  John 
D.  Laurie  as  a  director  in  place  of  Mr.  H.  G.  Pulley,  compli- 
mented the  shareholders  on  the  very  satisfactory  result  of  the 
working  for  the  last  few  years  and  upon  the  position  which 
they  had  attained,  which  justified  them  this  year  in  increasing 
the  dividend  by  1  per  cent.  He  might  say  that  they  had 
thought  of  doing  this  last  year,  but  perhaps  more  prudent 
counsels  prevailed.  The  past  year's  results  showed  a  genuine 
and  a  by  no  means  unsatisfactory  progress  throughout  the 
whole  of  their  districts,  and  the  increase  was  greater  in  motive 
power  and  heating  than  for  lighting  purposes.  Dealing  first 
of  all  with  the  West  End  business,  the  proceeds  of  the  6ales 
of  current  had  amounted  during  the  year  to  £146,241,  and 
their  total  receipts,  bringing  in  various  other'  items,  had 
amounted  to  £151,239,  being  some  £4,500  in  excess  of  those 
of  last  year.  That  was  very  satisfactory,  and  they  had  been 
able  to  produce  these  increased  receipts  at  an  expense  which 
was  for  all  practical  purposes  the  same  as  last  year.  With 
regard  to  the  accounts  of  the  West  End  undertaking,  the 
capital  account  called  for  a  little  explanation  because  from 
it  there  appeared  to  have  been  an  expenditure  during  the  year 
1913,  whereas,  as  a  matter  of  fact,  it  was  a  credit  item.  The 
facts  were  these.  Some  few  years  ago  His  Majesty's  Office  of 
Works  wished  them  to  erect  a  sub-station  in  St.  James's 
Park,  which  they  did,  and  last  year  they  opened  up  negotia- 
tions and  expressed  the  desire  of  buying  this  sub-station  from 
the  company,  and  the  result  was  that  they  sold  it  to  them 
upon  terms  which  were  quite  satisfactory.  The  result  was 
that  upon  the  one  hand  there  was  an  expenditure  which 
amounted  altogether  to  £8,122.  and  there  were  receipts  on 
account  of  the  sub-station  of  £12,485,  so  that  they  were  left 
with  a  credit  to  capital  account  of  the  sum  of  £4,063  in  respect 
thereto.  The  speaker  gave  particulars  as  to  the  proportions 
of  current  which  was  now  applied  to  heating  and  power  and 
to  lighting  in  the  West  End.  No  less  than  one-third  of  the 
whole  supply,  or  36  per  cent.,  was  used  for  power, 
while  only  two-thirds,  or  64  per  cent.,  was  applied 
to  lighting.  Turning  to  the  City  undertaking,  the  progress 
again  had  been  considerable.  It  was  true  that  the  gross  earn- 
ings had  not  increased  to  the  same  extent  as  in  the  West  End 
undertaking,  but  although  they  had  not  very  greatly  increased, 
the  expenditure  in  the  City  had  decreased  by  some  £3,000  as 
compared  with  last  year,  the  amount  being  £84,959  last  year 
as  compared  with  only  £80,638  this  year,  so  the  result  was 
that  they  showed  net  earnings  nearly  £6,000  greater.  In  the 
case  of  the  City  undertaking  they  were  applying  there  the 
same  policy  as  hitherto,  only  paying  the  interest  on 
their  loans  and  debentures  and  the  dividend  upon  the  pref- 
erence shares,  and  were  carrying  forward  £18.00(1.  which  was 
the  balance  and  which  was  a  reserve  to  income  account,  or 
to  carry  forward  for  the  next  year,  and  which  was  the  amount 
of  their  preference  dividend  :  they  then  carried  £20,327  to  the 
general  reserve  income  account,  which  now  amounted 
to  £73,473.  In  the  City  the  increases  in  the  sales 
illative  to  power  purposes  and  to  heating  and  light- 
ing had  been  more  marked  in  proportion  than  even 
in  the  West  End.    The  expenditure  upon  capital  account  in 
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the  City  bad  only  amounted  to  £6,393,  and  he  did  not  think 
that  there  were  any  a  tmitments  winch  they  were 

likely  to  have  to  deal  with  in  the  near  future  After  dealing 
with  tlic  question  of  depreciation,  the  chairman  reminded 
the  shareholders  that  the  City  undertaking  was  liable  to  be 
purchased  by  the  Corporation  in  the  ensuing  year,  or  in 
anj  future  year  up  to  1927,  and  it  seemed  likely  thai  within  the 
current  year  they  would  know  the  intentions  of  the  City, 
because  under  the  Provisional  Order  held  by  the  Citj  of  Lon- 
don Co.,  unless  the  City  Corporation  exercised  their  right 
within  the  year,  the  right  of  purchase  of  the  City  Co.  ceased, 
and  the  London  County  Council  became  the  prospective  pur- 
chasers of  the  undertaking  ol  the  City  of  London  Electric 
Lighting  Co.    In  that  case  the  probability  of  the  City  of  London 

purchasing   their   undertaking   would   appear   n fce   indeed. 

The  chairman  refern  d  to  the  most  recent  attempt  to  deal  with 
the  supposed  requirements  of  London  in  the  matter  of  hulk 

supply      Hi   said  "supposed"  because  h     fi te,  repudiated 

with  considerable  warmth  the  suggestions  made  from  time  to 
time  in  the  Press  that  tin-  great  city  was  badly  supplied  with 
electrical  energy.  He  claimed,  at  any  rate  in  the  disla 
which  they  served,  there  was  an  ample  supply  of  energy  for 
all  purposes,  whether  for  light,  heat,  or  motive  power,  and  the 
price  for  each  supply  was  moderate.  When  he  reminded  them 
that  the  avi  which  they  ol. tamed  for  energy  for  all 

purposes  was  only  2.348d.,  and  that  this  price,  as  well  as  the 
uje  price  in  London,  was  lower  than  that  obtained  in  any 
continental  or  American  city,  except  Chicago,  he  was.  he 
in.  justified  in  making  such  a  statement.' Lei  them,  how- 
ever, for  a  moment  assume  the  existence  of  the  evil  and  con- 
sider the  remedy  suggested.  The  promoters  of  the  Bill  to 
which  refer,  nee  wa8  made,  intended  to  form  a  holding  com- 
pany, or,  in  other  words,  a  company  formed  to  acquire  and 
bold  shares  iu  their  and  other  electric  light  companies,  and  by 
means  of  such  holding  in  effect  to  gain  the  control  of  the 
electric  lighting  industry  in  London.     With  that  in  view,  an 

oiler  would  I.,  made  to  them  to  transfer  their  holdings  m  their 
company  to  the  holding  company  in  exchange  for  their  shares 
or  debentures,  and  when  that  offer  was  made,  this  hoard  would 

issue  a  statement  of  their  views  as  to  the  expediency  of  such 
proposed  exchange,  and  until  the  shareholders  received  (his 
statement,  he  strongly  advised  them  to  refrain  from  committing 
themselves  in  any  way  to  the  promoters.  If  the  promoters  wen 

successful  in  thus  acquiring  the  necessary  control  of  the  in- 
dustry, it  was  their  intention  to  sera),  the  whole,  or,  al  any 
rate,  the  creator  part,  of  the  existing  plant  of  the  various  com- 
panies, and  to  replace  it  by  a  large  power  station,  or  a  series 
of  power  stations,  at  Barking,  laying  all  necessary  connecting 

mams  SO  a-  to  supply  the  whole  of  London  from  One  centre. 
There  might  be  separate  stations  and  separate  sets  of  mains, 
1,111  the  mam  generating  plant  was,  he  believed,  to  be  at  one 
place.  For  many  reasons,  in  his  opinion!  this  was  not 
rable,  and  he  for  one  should  want  very  much  stronger 
evidence  than  he  had  as  yet  heard  to  induce,  hint  to  support 
any  scheme  which  provided  in  effect  only  one  main  station  for 
the  supply  of  the  needs  of  London.  It  might  be  economical. 
but  economy  might  he  purchased  at  the  exnenso  of  safety  and 
efficiency.  It  was  claimed,  however,  that  "by  means  of  these 
proposals  there  would  be  great  decrease  in  cost  and  great  in- 
crease of  profit.  Such  a  scheme  would  naturally  involve  a  large 
expenditure,  estimated  at  some  4*  millions.  In  addition  to  this. 
the  promoters  naturally  looked  to  a  profit  for  themselves,  and 
in  the  financial  arrangements,  they  had  provided  for  this 
profit  to  the  tune  of  well  over  a  million — the  promoters,  as 
they  would  notice,  thought  only  in  large  figures.  The  pro- 
moters claimed  that  the  economies  the:  would  be  able  to  ,  (feet 
in  generation  would  more  than  Justify  the  proposed  expenditure 
—  would,  in  other  words,  show  a  handsome  profit  to  all  those 
who  joined  the  scheme  Phe  estimates  of  revenue,,  however, 
based  on  the  assumption  that  the  juice  obtained  from 
ale  of  current  would  be  maintained  at  the  existing  aver- 
figure  nf  to-day,  and  therefore  it  was  obvious  that  the 
geheral  public  at  nny  rate  would  not  be  in\  i|e,|  to  share  hi  this 
hypothetical  profit.    For  himself  he  did  n,,t  consider  any  hulk 

ad   which  did  not     , 
price  consequent  on  its  operation.     If  there  was  to  be  a  large 
increi  unount  of  energy  consumed  in  London,  it  could 

only  be  by  a  large  increase  in  the  use  of  electricitv  for  motive 
power  purposes,  and  the  larger  the  proportion  of  motor  units  to 
total  units  the  smaller  must  be  the  average  price  obtained. 
They  considered  tie  refore  that  in  making  their  revenue  esti- 
mate* on  the  basis  of  the  present  average  prii !  the  m* 
had  fallen  into  a  serious  and  palpable  error.     V  to  their 

Mar  their  board   nor  the   boards  of   the 

London  electric  lighting  companies  generally  felt  compel  nl 
to  express  a  definite  opinion,  and  the  question  had  accordingly 

been  refern  d  by  the  companies  jointlv  to  a  committee  of  ex- 
perts under  th.  chairmanship  of  Sir  Alexander  Kennedy:  and 
that  come  Mil  conferring  with  the  engineers  of  the 

promoters     He  did  not  think  for  the  present  he  need  further 

erit,..,s,.  tin,  lenticular    ch( tien   h  it  miffhl  l"    necessary 

for  him  to  ,.  vert   t  i  it  at  some  future  date:  still  be  would 

turf  to  tr<  snasp  on  their  patience  a  little  Ion 

to  them   as  brieflv   as  he  rould,   what    ■  <\    the    real 

requirements  of  London  t-.-day  As  he  had  already  indicated. 
he  considered  the  promoters  of  tl  power  bills  which 

had  from  time  t*.  tim<   been  put  forward,  bad  greatly  exagfe- 
ruted  the  future  requirements  ,,f  London,  while  tin    cat 
of  thi 


the  increasing  demand  for  electrical  energy,  had  been  greatly 
under-estimated.  In  saving  this  he  did  not  mean  that  nothing 
could  he  done  t"  improve  the  present  position 
oi  to  improve  the  position  of  the  London  County  Council, 
when,  if  ever,  il  took  over  the  functions  and  obligations  of 
the  existing  companies.     But  such  mi  improvement  should  be 

made,  and  in  his  opinion  should  only  he  made,  by  l".\  ■  1  ■  greee, 
and  by  a  scheme  which  would  ensure  that  all  future  develop- 
ments should  be  on  converging  lines:  that  the  duplication  of 
work  and  of  plant  hitherto  rend,  od  inevitable  by  the  original 
policy    ",i    Parliament   should    now    cease,    and    that   to   the 

benefits  of  competition   should     ed    th<    advantages  of  a 

regulated  monopoly.    In  his  01 n,  and  in  that  of  the  board. 

all  this  could  be  done  gradually  and  at  a  comparatively  Mnall 
cost  by  giving  the  existing  companies  the  nece  m  powers, 
facilities,  ami  inducements.  lie  need  hardly  remind 
tin  m  oi  the  Parliamentary  struggles  in  which  they  were  for 
many  years  engaged  in  endeavouring  to  solve  this  probl 
and  these  culminated  in  the  Act  of  L908;  and  lor  himself  he 
believed  that  if  the  Fill  which  the  companies  had  then  origi- 
nally promoted  bad  he,  q  pa  ed  in  it  entirety,  tins  difficult 
question  would  have  been  practically  solved.  The  Government, 
however,  insisted  upon  cutting  out  of  that  Fill  the'  important 
provisions  under  which  it  was  proposed  to  constitute  a  statu- 
tory committee  consisting  of  representatives  of  the  compa 
and  the  local  authorities  to  deal  with  the  whole  question  of 
generation  of  electricity,  ami  this  was  the  really  important 
part  of  the  measure.     The    \ci   as  passed   was  01 I 

value.       It    contained    clauses   allowing   companies   I' atl 

themselves  for  mutual  benefit,  which  had  been  taken  advan- 
tage of  by  some  companies,  but  which  at  present  had  not  been 

of  any  use  to  them.  It  further  provided  thai  the  power  of 
purchase  of  the  several  undertakings  of  the  London 
should  no  longer  be  vested  in  the  various  local  authorities,  the 
London  County  Council  hieing  constituted  the  purchasing 
authority  of  all,  but  with  tin  necessity  imposed  upon  them  to 
acquire  all  at  the  same  time.  This  was  a,  ve.ry  important  step 
forward,  and  any  attempt  to  vary  this  provision  should  be 
strongly  opposed.  This  power  was  exerciseable  in  the  year 
L931,  and  in  any  succeeding  tenth  year.  That  was  in  1908,  but 
since  then  little  had  been  done;  nor,  so  far  as  this  com- 
pany was  concerned,  did  they  as  a  board  consider  that  there 
was  any  need  of  immediate  action  for  their  protection.  In 
conclusion  the  chairman  said  that  his  view  was  that  tiny 
h    did  go  slowly.     In  his  opinion,  the  advanta  I   were, 

sought  could  be  arrived  at  by  agreement  amongst  the 
interested  parties  themselves  much  better  and  nimv  economi- 
cally than  by  throwing  the  industry  into  the  melting  pot  and 
calling  m  the  aid  of  the  millions  of  the  financier. 

Mr.    JOHN   D.    LAURIE    seconded    the    resolution,    which    was 
unanimously  agreed  to  without  discussion. 


Oxford  Electric  Co.,  Ltd. 

The  directors'  report  for  1913  states  that  the  revenue  account 
shows  a  profit  (including  £846  brought  forward)  of  £15,312. 
After  providing  £'2,000  for  Debenture  interest  and  writing  off 
£829  on  account  of  hire-purchase  installations,  the  balance 
is  £12,482.  It  is  proposed  to  pay  7  per  cent,  per  annum  on 
the  Ordinary  shares  (whereof  .'i  per  cent,  was  paid  in  Sep- 
tember), ±'7,000;  5  per  cent,  per  annum  on  the  Prefi  reno 
hare  capital  (whereof  2j  per  cent,  was  paid  in  September), 
£2,500;  to  put  to  reserve  and  renewal  of  plant  £'2,000;  and  to 
carry  forward  £982.  Reserve  and  renewal  of  plant  account 
has  in  en  charged  with  the  cost  of  plant  replaced.  The  lighting, 
heating,  and  motive  power  connections  continue  to  increase 
satisfactorily,  and  have  more  than  compensated  for  the  ex- 
tended use  of  lamps  of  low  candle-power  and  high  afficienc 
The  supply  mams  of  tile  company  have  been  extended  in 
Bainton,  Botley,  Pairacres,  and  Kingston  Boads.  The  whole 
ol  the  authorised  capital  having  been  issued,  the  directors,  in 
order  to  provide  additional  capital  for  the  extension  of  the 
undertaking,  have  resolved  to  increase  the  capital  by  the 
en  at  ion  oi  5,000  Cumulative  5  per  cent    Preference  shares  of 

65  each,    winch    will    ELS  Occasion    requires  be    offered    ill    the  first 

l  he  sharehoM'  i 


Telegraph  Construction  and   Maintenance  Co.,  Ltd. 

fiftieth  ordinary  general  com]  iny  was  held 

on  February  26th  at  th    offii        38,  Old  Broad  Street,  B.C., 
the  Bar]  of  Selborne,  K.G.,  presiding. 

The  Chajbman,  m  !      ■  <  of  the  report,  (see 

l.i  ii.  Rev.  p.  371),  said  that   in   L913  there  were  several  very 

dramatic    incidents    connected    with    win  loss    telegraphy    with 

which  the)    must  all  be  fi bar      ih   did   not   think  that  in 

which  he  was  thinking  submarine  tele- 
graphy   could    bavi    doia    what  wireless  did,  and  that    led   him 
n  that  without  attempting  to  prophesy  as  to 
the  future  <  on  eithi  i    idi  oJ  tno  e  gn  al  brai 

ol   telegraphy ,  il  Qg  to  have 

sepai  oi   action.     At  any    rate  m   the  great   b 

which    bail  L|    Mil    lor    tin     la    i    \e,ir    ,  a     I   ■ 

have  been  disquieting  if  the  property  Ln  which  the  capital  of 

thai  i,    Bad    nut    I"  CI  ived     a    fan    amount 

ami    he    wae    glad    in    be   abli    to    n 


Tol. 74.  No.  1,898,  Maboh  6,  10H.]       Til  K    UNETHICAL    IlKVIKW. 


UB 


what  I-  laid  lai  I  peai ,  \  lz  .  thai  the  pear  bad  again  been  one 
oi    staadj    and    ini  ork       I  b<    vai  ial  ion     w*  n    onlj 

tion  ..ii  in  01 1  '.-  ith  n  bich  th<  -  p  ere  familiar.  With 
regard  i  thi  ai  counl  ,  la  rl  fee,)  thi  re  vas  a  mallei  fcock  in 
band  and  a  lai  gei  ca  in  balam  c  at  I  bi  ban]  i  this  yeai  thi 
itocl  wen  lai  i  er  and  the  ca  ib  balance  was  smaller, 
propo  led  to  add  another  B20.000  to  the  re  ei  ?<  Eund.  'I  bat 
was  the  fiftieth  annual  general   meeting,  and  be  Cell   be 

justified  in  saying  that  the  record  oi  th   •    fiftj 

in. i  i   i  i,  i  table  one     For   \a  yeai  i  the  companj   pro  peri  d 

and  paid  dh  idends  w  bich,  be  believed,  d led  LO  pi  r 

cent.  In  the  year  L870  I  i  repaid  in  n  pe  I  A  each  bare, 
urn!  evei  since  that  time  the  dividend  had  never  sunk  below 
i, i  pea;  cenl  ,  and  on  aboul  half  ol  the  occasions  it.  bad  been  the 

..mi.    ,i  .  fchej    were  di  iti  ibul this  year.     Thai 

remarkable  record,  and  for  it  they  bad  to  thank  the  directors 
in  times  past,  and  the  Btaff  who  bad  winked  under  them  both 
in    the    office    and    at    the    works,    and    the    officers    and 

crews  on  I d   their  ships.     Sir  Daniel  G :h,    Admiral  Sir 

George  Richards,  Sir  R.  Herbert  and  Mr.  Shuter  were  his 
predecessors  in  the  chair  to  win. in  the  company  owed  much. 
The  first  was  one  of  the  greal  engineers  and  captains  of  indus- 
try of  the  nineteenth  century;  the  second  was  a  distinguished 
naval  officer;  the  third  was  one  of  the  best  known  civil  servants 
who  had  ever  served  the  Crown:  and  the  fourth  was  trained 
in  the  company's  own  service.    There,  were  still. in  the  offices 

and  works  men  who  had  been  there  the  whole  of  the  fifty  years' 

existence  of  the  company,  and,  as  showing  what  the  company 
had  done  for  the  world,  he  might  say  that  there  were  more 
than  233,000  miles  of  its  cables  at  the  bottom  of  the  ocean, 
enough  he  believed  to  girdle  the  equator  more  than  ten  times, 
and  si  ill  leave  a.  considerable  stock  in  hand. 

Sir  James  PENDER,  Bart.,  seconded  the  resolution,  which  was 
earned  unanimously. 


Kensington  and  knightsbridge  Electric  Lighting 
Co..  l.td. 

Colonel  R.  E.  Crompton,  C.B.,  presided  on  February  25th 
at  the  offices,  Brompton  Road,  over  the  annual  general 
meeting. 

Before  moving  the.  adoption  of  the  report  (see  Elec.  Rev. 
p.  321),  the  Chairman  referred  to  the  loss  the  company  had 
sustained  in  the  death  of  Mr.  Erskine,  who  was  its  first 
secretary.  It  was  nearly  30  years  since  Mr.  Erskine  and  Mr. 
Miller  agreed  to  join  him  in  forming  the  working  staff  of  the 
Kensington  Court  Co.,  which  afterwards  developed  into  the 
the  present  company.  They  were  the  pioneer  company  of 
electric  distribution  in  this  country,  and  it  was  perhaps  diffi- 
cult for  their  present  shareholders  to  realise  the  initial  diffi- 
culties experienced  by  them  before  they  were  able  to  show 
results  which  would  justify  extensions  of  their  capital  on  the 
lines  they  had  since  followed.  They  had  filled  Mr.  Erskine's 
place  by  the  appointment  of  Mr.  Britton,  who  had  been  in 
their  office  for  a  long  time  as  assistant  secretary.  Turning 
to  the  accounts,  he  said  that  they  proposed  to  pay  the  same 
dividend  as  last  year,  but  they  were  able  to  carry  forward  an 
increased  sum  of  £774.  The  balance  that  they  had  taken  from 
revenue  account  and  placed  to  the  credit  of  renewals  and  re- 
serve fund,  was  reduced  by  £1,969  on  account  of  special  ex- 
penditure on  the  replacing  and  renewals  of  accumulators.  The 
total,  however,  now  standing  to  the  credit  of  the  renewal  and 
reserve  fund,  £122,]. 39,  might  be  considered  as  a  substantial 
and  satisfactory  sum.  Their  revenue  for  the  sale  of  electricity 
had  during  the  year  increased  from  £75,847  to  £77,810,  which 
was  as  much  as  they  could  reasonably  expect,  particularly  as 
they  had  only  had  the  benefit  of  the  small  increase  of  prices 
which  was  due  to  the  readjustment  of  discount  for  a  part  of 
the  year.  They  had  an  increase  of  working  expenses  of  £1,155, 
principally  due  to  the  increase  in  the  cost  of  coal.  This  in- 
crease in  coal  costs  would  have  told  more  heavily  against 
working  expenses  if  it  had  not  been  for  increased  economy 
in  its  use.  Still  the  net  increase  was  a  substantial  one,  for 
if  coal  now  stood  at  the  same  price  as  in  1910,  and 
if  they  had  had  the  benefit  of  the  economies  which  they  had 
since  realized,  they  would  have,  reduced  their  working  costs 
by  a  sum  sufficient  to  increase  their  dividend  on  their 
ordinary  share  capital  by  at  least  1  per  cent.  He  had  referred 
to  the.  expenditure  they  had  made  in  the  re-arrangement  and, 
to  some  extent,  the  reconstruction  of  the  accumulator  station 
in  Cheval  Place.  This  special  expenditure  would  not  be  re- 
peated and  could  hardly  be  debited  to  the  working  costs  of 
the  year,  and  for  this  reason  they  had  considered  that  part 
should  come  out.  of  their  renewal  fund.  Apart  from  this,  the 
chief  expenditure  and  upkeep  of  their  plant  had  been  normal, 
and  had  been  amply  sufficient  to  maintain  it  in  first-class  con- 
dition and  repair.  In  regard  to  the  bill  that  had  been  promoted 
in  Parliament,  called  the  London  Electric  Supply  Bill,  which 
had  for  its  object  an  attempt  to  revise  the  conditions  of  pur- 
chase of  all  the  electrical  companies,  and  to  obtain  some  ex- 
tension of  their  lives,  of  course  shareholders  in  this  company 
in  common  with  the  shareholders  in  other  companies  were 
naturally  desirous  of  extending  its  life,  but  they  must  care- 
fully watch  the  terms  on  which  this  extension  was  proposed. 
At  the  same  time  they  had  been  approached  by  a  financial 
group,  which  proposed  to  arrange  for  the  amalgamation  in 
gome  form  or  other  of  the  existing  companies,  and  the  two 


mallei  .  of  the  Bill  and  amal  am  itiorj  mo  t  th<  r<  !■■■ 
ther,  ami  ih'  he  can  ful  and  i... 

i  er  than  that  the  propi  I  i  the 

d    .  that   it  occupied   a   il 

and 

lam  to  undet  band  the  din  ction  in    >  hich  tb<   i 
ten. ling,    (hey    would    I  ■  tb  t 

i.  m. 
Sir  Hi  miv  \Y    i  led  the  motion. 

,\Ir.  Ih  to  the  amalgamation  scheme,  said  it 

was  a.  big  affair,  and  be  thought  i1    would  ■  coar 

idei  abL    i  ration   before  anj  i  bing  v.  a ,  done,     n   i 

joined  a  schemi      I   thi    I  ind,   he  took  it  it  would  b<   ;i  kind 

of   'trust    in    which    all    the    '  IVOUld    be    united,    but 

they   v. i .1,1.1    lose   i in  1 1    in.ii .  i.i.m i e  .    and  iplj   in   the 

hands   of    those    who    dominal.  d    I 

non-progressive    company    tiny    would    DO    doubt    like    to 

something    which    would    gi  market    valu<     to  their 

friends   and    greater    scope    as   an    investment,    but    they 

rerj   comfortably  placed!  Th  Is  came  very  regularly, 

and  the  hoard  seemed  to  handle  things  well  with  an  efficient 
staff,   and   be    n.ill\    could    ii "I       |     what  advantage   there   wan 

for  the  so-called  chance  of  extension  by  putting  then  - 

in  the   hands  of  people   whom   they   knew  nothing   about. 

The  Chairman  said  he  thought  Mr.  Hedges  had  put  the 
position  of  the  shareholders  very  fairly,  and  the  dire 
taking  up  identically  that  position.  They  wanted  to  know 
ieall\  what  advantage  the  shareholders  of  the  company  would 
reap  from  this  bill  or  from  the  amalgamation,  and  it  was  only 
fair  to  tell  them  that  so  far  as  the  negotiations  had  gone,  they 
were  not  yet  clear  themselves  what  the  position  would  !»-. 
Their  position  was  almost  identical  with  that  of  the  St. 
James's  Co.  and  the  Westminster  Co.  They  were  not  so  large, 
but  their  steady  earnings  and  the  nature  of  the  districts  they 
served,  made  their  future  resemble  very  closely  that  of  the 
companies  he  had  named.  Naturally,  they  were  not  moving 
without  consultation  with  them,  and  so  far  as  he  had  been 
able  to  gather  from  the  reports  of  the  speeches  at  the  meet- 
ings of  those  companies,  they  were  not  much  clearer  at  the 
present  moment  than  he  was  as  to  the  nature  of  these  pro- 
posals. It  would  be  absurd  for  him  to  give  it  them,  and  it 
would  be  no  good  for  him  to  point  out  what  they  believed 
would  be  a  weak  point  in  the  proposal.  He  thought  it  ought 
to  be  sufficient  for  the  shareholders  to  know  that  they  were 
certainly  aware  of  the  dangers  which  might  accrue  from  amal- 
gamating their  interests  with  interests  at  the  other  end  of 
London,  which  were  entirely  different  to  theirs  and  governed 
by  an  entirely  different  set  of  affairs.  Industrial  London  was 
one  thing  and  residential  London  another,  and  they  were  in 
residential  London.  One  other  point  of  interest  which  he 
omitted  from  his  address  was  as  to  the  extended  uses  of 
electricity  to  purposes  other  than  lighting  during  the  year. 
He  was  glad  to  say  there  had'  been  a  considerable  increase 
for  electricity  for  heating,  cooking,  and  motor  power.  This 
year  the  units  sold  for  such  purposes  amounted  to  nearly 
one  million,  which  was  a  very  great  advance,  and  it  was  a 
direction  in  which  their  energies  were  turned  to  increase  the 
output  of  the  company. 

The  motion  was  then  carried. 


Westminster  Electric  Supply  Corporation.  Ltd. 

Mr.  J.  Browne  Martin  presided  on  February  25th  at  the 
offices,  Eccleston  Place,  Westminster,  over  the  annual  meeting 
of  the  company. 

In  moving  the  adoption  of  the  report  (see  Elec.  Rev.  p.  321). 
the  Chairman  referred  to  the  continued  steady  progress  of  the 
business.  They  sold  1,624,000  more,  units  than  in  1912.  Their 
costs  were  £3,500,  and  their  revenue  £4,900,  more  than  in 
1912,  so  that  on  balance  they  were  £1,400  to  the  good.  They 
would  probably  have  done  better  but  for  the  exceptionally 
bright  weather  during  the  last  half  of  the  year.  In  the  balance 
sheet  investments  were  entered  at  their  cost  price  of  £338,800, 
and  a  note  stated  their  market  value  on  31st  December  to  be 
£37,000  less.  The  directors  did  not  think  it  was  necessary  to 
write  down  the  value,  for  the  market  fluctuated,  and  to-day 
the  depreciation  would  be  considerably  less.  When  they  wished 
to  realise  there  might  be  no  loss  at  all.  It  was  satisfactory  that 
they  had  not  found  it  necessary  to  increase  their  prices  during 
the  period  of  reduction  in  revenue  caused  by  the  metal  lamp. 
This  period  was  now  over,  and,  while  maintaining  their  divi- 
dends, they  had  been  able  to  allow  the  whole  of  the  benefit 
of  the  more  economical  lamp  to  go  to  their  consumers,  which 
must  have  the  effect  of  increasing  their  sales  for  lighting. 
But  so  far  as  they  could  see,  the  use  of  electricity  for  lighting 
would  be  largely  exceeded  in  the  future  by  its  use  for  power. 
heating  and  cooking.  The  units  sold  for  these  purposes  had 
increased  by  75  per  cent,  during  the  last  five  years,  and  some- 
thing like  four-fifths  of  all  new  business  was  now  of  this 
nature.  They  sold  this  current  at  Id.  per  unit,  which  was  con- 
siderably less  than  the  price,  charged  in  the  principal  town3 
in  America  and  on  the  continent,  and  less  than  the  rates  pro- 
posed by  the  promoters  of  the  big  power  bills  of  1905,  6,  7, 
and  8.  The  question  of  dealing  with  the  supply  of  electricity  in 
Ixindon  was  full  of  difficulty  and  complexity.  There  were 
rumours  of  big  schemes  of  amalgamation  of  the  electric  supply 
companies  and  statements  of  the  benefits  which  would  accrue 
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to  shareholders  and  to  the  public  if  they  were  carried  out. 

•sited  by  one   of  the  companies,  but  so 

"  '  1      1        '     would  not  have 

i.d  effect  they  claimed,  and  they  had  consequently 

joined  with  other  companies  in  petitioning  against  it.    Those 

who  thought  that  a  hea\\  additional  capital  expenditure  would 

enable,  prices  to  be  reduced  and  increased  dividends  to  be  paid 
were,  be  was  convinced,  mistaken,  Apart  from  the  railway 
companies,  there  were  three  bodies  concerned  in  the  supply  of 
ricitj  in  London.  These  were  the  present  supply  com- 
panies, the  local  authorities  with  electric  undertakings,  and 
the  L.O,C  Th  UO.G  was  the  ultimate  purchaser  of  the 
companies.     Anj   schei  hi  forward  by  one  of  these 

three  bodies  alone  in  its  own  interests  would  probably  be  op- 
er  two,  and  therefore  unless  the  three  bodies 
OOUld   be  brought   together  and    a  joint  scheme   be  devised  be- 
ll them,  litigation,  with  i  a  at  expenditure,  would 
In  th.    meantime  they  had  t<.  take  a  that  their  con- 
cession would  come  to  an  (  nd  in   L931,  and  they  must  work 
with  that  end  in   view.     Tin  y    were  m  a   sound  position,   and 
consequently   any    capital    required    for   the   increase  of  their 
business  could  be  obtained  without  difficulty.     Extensions  of 
plant  would  be  made  mostly  at  tin   Grove  Road  station  of  (he 
tral  Co.,  which  was,  as  tb,\    knew,  otvned  jointly  by  the 
St.  JjameS's  Co.  and  this  company.     They  had  looked  ahead 
a  good  many  years  and  had  arranged  to  meet  the  capital  ex- 
jx-iKliture  which   would   !»■    required   there  by  an   increase  in 
tin-  sum  allowed  annually   for  depreciation.     For  their  own 
they    had,    lirst,    tin     sum    they    sot    aside  each    year   for 

depreciation,  say,  £30,000  a  year,  and  secondly,  the  invest- 
ments they  had  made,  outside  the  business.  The  latter,  if 
gradually  brought  into  the  business  between  now  and  1931, 
would  give  them  another  £18,000  to  £20,000  a  year,  so  that 
they  had  available  somethin  900  per  annum  for  ox- 

■ns  of  mains  and  other  capital  expenditure  without  rais- 
ing any  fresh  capital,    lie  mentioned  these  points  as  an  answer 
arguments  which  they  had  d  m  in  the  papers 

that  "sometime  one  soon  with  regard  to  the  supply 

of  Electricity  in  London,  because  the  companies  would  be  un- 
able to  km-,-  capital  to  fulfil  their  obligations  as  the  year  1931 
approached."     In  their  case,  tins  statement  was  quite  incor- 
their  rah  a  of  charge  were  reasonable,  and  their  financial 
roughly  sound.    1  hanks  were  due  to  the  stall' 
lor  their  conduct  of  the  business  during  the  year. 
Mr.  Hayes  Fisher,  .M.P.,  seconded  the  motion. 
Mr.  \V.  J.  Fisher  said  the  chairman  had  made  a  brief  refe- 
to  the  scheme  of  coalescing   the   whole  of  the  electric 
supply  companies  of  London,  and  he  would  like  some,  further 
information!.       In    common    with   other   shareholders,    he   had 
heard  a  great  deal  about  it,  and  certainly   what   he  had  heard 
did  not  induce  him  to  show  much  favour  towards" it.    He  had 
be.  a  told  on  good  authority  that  part  of  the  proposed  scheme 
to    add    to    the    colossal    undertaking    something     like 
£1,000,000,  which  was  known  in  the  City  as  watered  capital. 
Doubtless  the  lips  of  the  directors  were  more  or  less  sealed, 
but  if  a  little  more  light  could   be  thrown  on  the  scheme,  it 
I   possibly  be,  of  considerable  advantage  to  the  company. 
<  apt.  I'w  said  that  Sir.  Alex.  Kennedy  was  appointed  chair- 
man of  the  engineers  to  go  into  this  matter  on  behalf  of  most 
of  the  electric  supply  companies,  and  he  bad  many  interviews 
with  the  promoters,  and  gave  them  a  report  on  the  technical 
of  the  question,  ami  perhaps  Sir  Alexander  would  explain 
■I  as  he  felt  at  liberty  to  do. 
Sir  Alex.    1.  id   he  thought  he  knew  most  of  the. 

figures  concerned.  It  amounted  to  something  like  this.  The 
present  capital  of  the  companies  was  about  £15, 'XX)  ,000.  The 
proposed  further  capital  was  a  matter  of  £4,000,000  or  £5,000,000 
(but  they  thought  it  ought  to  be  a  great  deal  more  for  the 
erection  of  a  new  station  and  new  plant),  and  £4,000,000  addi- 
tional for  the  purposes  Mr.  Fisher  had  suggested  and  for  other 
purposes.  That  was  a  matter  of  £8,000,000  additional  capital, 
or  practicallj  50  per  cent,  of  the  united  capital  of  the  whole 
of  the  Companies.  He  thought  without  going  any  further  into 
it  he  might  just  say  this,  because  it  was  a  matter  of  common 
•  .  and  open  to  everybody  who  looked  at  the  accounts,  if 
they  looked  into  the  accounts  of  their  own  company  and  those 
of  the  Central,  and  be  thought  practically  almost  any  other 
pany,  they  would  find  that  the  costs  of  an  electric  supply 
undertaking  such  as  theirs  were  divided  into  three  parts. 
per  cent,  of  the  t  of  generation; 

d   25   per  cent,   distribution,   managements,    rates,   taxes 
and  and     that     BOrf     of     thing;     and      the     re- 

maining 50  ]>er  cent,  was  capital  (barges.  Therefore 
the    additional    50    per    cent,     to    their    capital,    especially 

000,000  ot    plan! 
an  en  kfitiorj  which  could  not  possibly  be  balanced  by 

savin.  1 1 ion,   as  the  total  cost  of  generation  was  only 

about  half  the  total  capital  charges  of  the  companies.    In  fact, 
if  anyone  had  the  curiositj  to  examine  the  generating  accounts 
of  th 
find  that  they  fluctuated  between  about   6440,000  to  i'lG0,000 

annual      That   was  they  bad   practically   remained  nearly 

Stationary  during  ten  years  although  80,000,000  more  units  bad 
been  generated.  The  points  about  the  proposals  of  the  promoters 
•  -n tinned.  It  was  n  proposal  to  add  enormously  to 
th''  capital  expenditure  of  the  companies  without;  so  far  as 
♦,h*ir  directors  or  any  other  directors  had  been  able  to  see, 
any  corresponding  probability  or  possibility  of  increased  divi- 
dends to  the  shareholders. 


Mr.  W.  J.  Fisher  said  he  understood  that  the  proposal  was 

that  the  shareholders  in  the  companies  should  receive  stock  to 

nt  of  £5  of  stock  for  every  5  per  cent.  paid.    That  was 

to  say,    as   the  shareholders   of    the    Westminster   Co.   were 

receiving  10  per  cent.,  they  would  get  £10  of  stock. 

Sir  ALEX.  Kennedy  said  it  was  much  more  complicated  than 
that,  and  it  was  a  matter  he  could  not  explain  briefly. 

The  motion  was  then  carried. 

The  Chairman  proposed  that  a  dividend  at  the  rate  of  10 
per  cent  per  annum  be  declared,  and  tins  was  seconded  by 
Lord  Kinnaird,  and  adopted. 


City  of  London  Electric  Lighting  Co..  Ltd, 

In  their  report  for  1913  the  directors  state,  that  the  capital 
expenditure  on  additions,  extensions  and  replacements  during 
the  year  was  £47,456,  making  it  £2,5,60,874.  The  amount 
written1  oil  pun  to  ;;ist  December,  l'M-2,  was  £513,094,  and 
then'  is  a  further. amount  written  off  in  respect  of  buildings, 
plant  and  other  works  dismantled  during  1913,  £53,890,  leaving 
the  net  expenditure  as  at  .'list  December,  1913,  £1,993,890, 
showing  a  net  deduction  from  capital  account  during  the  year 
1913  of  i'6,434.  'Ihe  directors  have  credited  the  first  debenture 
stock  premium  redemption  account  with  £1,511  from  revenue 
for  interest,  raising  the  amount  at  the  credit  of  the  redeirjp 
tion  account  to  £64,4J2.  They  have  also  transferred  £50,000 
from  net  revenue  account  to  reserve  account.  The  balances 
at  credit  of  the  reserve  funds  stand  as  follows: — Reserve 
account  £142,987,  first  debenture  stock  premium  redemption 
account  £64,472,  leasehold  redemption  account  £4,800,  stand- 
ing reserve  lor  doubtful  debts  £'2,155,  in  addition  to  which 
there  will  be,  the  amount  to  be  earned  forward  to  1914 
£27,837,  making  the  total  £242,251.  The  total  revenue  for  the 
year  (£$11,822),  including  interest  on  investments  and  dis- 
counts £2,492,  was  £314,314,  from  which  must  be  deducted 
the  following : — Expenses  of  generation  and  distribution 
£73,434,  repairs  and  maintenance  of  buildings,  machinery, 
plant,  mains  and  other  works  £10,056,  rent,  rates,  taxes, 
management  expenses  and  special  charges  £56,234,  leaving 
£174,590,  plus  £24,333  brought  forward,  making  a  total  avail- 
able revenue  of  £198,924.  Of  this  sum  the  following  amounts 
have  been  distributed  or  provided  for  : — Interest  on  loan  from 
bankers,  consumers'  deposits,  etc.  £2,995,  interest,  on  first 
and  second  debenture  stock  for  year  ended  £31,546,  interest 
transferred  to  debenture  stock  premium  redemption  account 
£1,511,  leasftiold  redemption  account,  interest  and  appropria- 
tion £278,  contributions  to  employeas'  provident  funds  and 
under  National  Insurance  Act,  £2,113,  stores,  written  down 
£91fl,  transfer  to  reserve  account  £50,000,  leaving  available 
£109,561,  plus  the  balance  standing  to  the  credit  of  dividend 
equalization  account  £7,352,  making  a  total  of  £116,913.  The 
directors  recommend  dividends  of  6  per  cent,  on  the  prefer- 
ence shares  and  10  per  cent,  on  the  ordinary,  as  compared 
with  9  per  cent,  a  year  ago,  the  total  dividends  for  the  year 
amounting  to  £89,077.    There  is  to  be  carried  forward  £27,837. 

The  following  tables  show  Ihe  position  of  the  company  as  it  was  at  the  end 
of  1913  and   1912. 

1912.  1913.  Increase. 

Gross  revenue  from  all  sources  ...        ,£300,619        £314,313        £13,694 

Net  revenue      163,681  174,590  10,909 

Distribution    on    Ordinary    shares         9  per  cent.      10  per  cent. 

PRIVATE   SUPPLY:    AVERAGE   PRICES   PER    UNIT   OBTAINED. 
In  1912,  2.37d.         In  1913,  2.33d. 

1912.  1913.       Increase. 

Number  of   customers        14,729        15,083  354 

K.W.  connected  (including  power  and  heating)    41,151        43,703        2,552 

On   February  18th,   1914,    {heTl    weri    14,941    k.w.   applied   lor,  out  of   which 
44,074   were  connected,   and    the  customers   numbered    15,146, 

TOTAL  UNITS  GENERATED,  SOLD,  UTILISED  ON  WORKS,  ic. 
(Including  Public  Street  Lighting.) 

1912.  1913. 

rated        32,220,338  33,542.870 

Sold        27,488,860  29,112,618 

Metered  and  used  by  ihe  company      1,429,784  1,490,078 

Expended  in  distribution,  etc 3,301,694  2.940,174 

Maximum  supply  demanded        18,510  k.w.  19,433  k.w. 

The    tolal    unils    ml  913    slm.v    an    increase    of    1,623,758   over    the 

quantity  sold  during  1912. 

The  power  and  heating  supplies  continue  to  show  a  steady 
increase,  the  total  units  sold  bn  the  e  purpd  i  in  191.3  being 
Hows:— Tower,  10.797,552  units;  heating,  1,81S,C51  units; 
total  ]2,GIG.20G  units;  together  being  equal  to  45.1  per  i 
of  the  total  units  sold  for  private  supply  By  the  London 
Electric  Supply    Hill.    1914,   the    promoters    purport    I- 

- ■uipower  the  County  of  lyondon  Co.  and  any  i 
uondon   ci  enter  into    tenia  with  the  L.C.C. 

for  8  Q<  nt   of  the  date-  and   variation  of  the  terms' of 

purchase  of  their  undertakings,  and  thus  to  alter  or  repeal  Ihe 
provisions  of  the  London  Electric,  Supply  Acts,  1908  and  1910. 
The  company  has  lodged  a  petition  against  the,  Bill  as  a  pre- 
cautionary measure.    The  meeting  takes  place  on  March  11th. 
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Waste  Heat  and  Gai  Electrical  Generating  stations, 
Ltd. 

Tiik  annual  mootintr  wm  held  on  February  27th,  in  Nowcastle-on- 
Tyne,  Dr.  J.  B.Simpson  presiding. 

In  moving  the  adoption  of  the  report  and  balance-sheet  (tee 
El. EC  Ituv.,  p.  :i(')7),  the  CHAIRMAN  said  that  the  reHorve  and 
depreciation  account  had  been  increased  by  the  transfer  of  19,600 
out  of  the  year's  profit,  that  u  as  6500  more  than  in  the  previous 
year,  and  the  fund  now  amounted  to  £I2,K!",0.  They  hod  also 
male  the  necessary  sinking  fund  allowances  in  respect  of  plant. 
that  was  lot  out  on  hire  or  hire-purchase.  Capital  expenditure  on 
buildings,  generating  plant  and  machinery  had  been  increased  by 
£30,933,  whim  represented  certain  retention  moneys  which  had 
been  paid  on  existing  generating  stations  and  the  cost  of  two  new 
installations  at  Horden  and  Shotton,  where  waste  heat  from  the 
Horden  Collieries,  Ltd.,  was  utilised  for  the  generating  of  electrical 
power.  Kogarding  their  investments,  they  had  taken  up  Cir>,  l()(, 
second  mortgage  debentures  in  Cleveland  and  Durham  Eleotrlo 
Power,  Ltd.  During  the  past  year  the  Cleveland  Co.'s  first  and 
second  mortgage  debentures  fell  due  for  repayment,  and  by  the 
issue  of  two  new  series  of  debentures  for  a  period  of  :i0  yearB  they 
had  put  their  financial  position  on  a  sound  and  permanent  basis, 
which  was,  of  course,  a  satisfaction  to  this  company,  as  the  Cleve- 
land Co.  operated  and  maintained  a  considerable  number  of  the 
waste  heat  generating  stations.  The  debentures  they  had  acquired 
carried  interest  at  the  rate  of  C  per  cent ,  and  were  repayable  in 
from  25  to  HO  years  by  means  of  a  sinking  fund.  Their  profits 
showed  an  increase  over  the  previous  year  of  over  £2,200,  part  of 
which  had  been  allocated  towards  an  increase  in  the  amount  trans- 
ferred to  reserve  and  the  balance  went  to  the  carry  forward.  All 
the  stations  had  operated  satisfactorily  during  the  year,  and  the 
new  stations  at  Shotton  and  Horden,  which  were  only  acquired 
during  the  latter  part  of  1913,  should  produce  an  increase  in  the 
revenue  during  the  coming  year.  He  thought  they  could  con- 
gratulate themselves  that  they  were  a  useful  company  in  that  they 
supplied  a  very  large  amount  of  cheap  power  to  the  electrical 
power  companies,  in  addition  to  which  they  had  during  the  past 
year  paid  something  over  £  10,000  to  ironmasters  and  coal-owners 
in  the  district  for  energy  which  was  previously  entirely  wasted, 
and,  of  course,  so  large  a  revenue  could  not  have  been  obtained 
by  them  except  through  the  Waste  Heat  Co.  as  an  intermediary 
between  them  and  the  power  companies.  They  were  considering 
proposals  for  the  erection  of  one  or  two  more  generating  stations, 
and  he  thought  it  possible  that  next  year  they  might  be  able  to 
report  that  those  had  been  satisfactorily  concluded,  and  that  the 
works  were  well  in  hand. 

The  report  was  seconded  by  Me.  E.  Lloyd  Pea.se,  and  carried 
unanimously. 


Metropolitan  Electric  Supply  Co.  Ltd. 

The  directors  report  that  the  capital  expenditure  has  now  reached 
a  total  of  £2,172,336,  being  an  increase  during  the  year  of  £68,840. 
A  further  £11,368  3 J  per  cent,  mortgage  debenture  stock  was 
issued  during  the  year.  The  gross  revenue  amounted  to  £217,605, 
an  increase  of  £15,422.  The  working  expenses  amounted  to 
£111,317,  an  increase  of  £12,230.  The  balance  at  the  credit  of  the 
revenue  account,  before  providing  for  depreciation,  is  £106,289. 
The  directors  have  set  aside  £22,000  as  an  addition  to  the  depre- 
ciation and  reserve  fund,  which  now  amounts  to  £319,355,  carry - 
ingito  the  credit  of  the  net  revenue  account  (No.  5)  £84,289,  plus 
balance  brought  forward,  interest  and  dividends  on  investments, 
and  other  receipts,  making  a  total  of  £97,475.  After  deducting 
interest  pn  debenture  stocks  and  loans,  dividend  on  preference 
shares  and  other  charges,  there  remains  £47,653.  An  interim 
dividend  of  2s.  per  share  (4  per  cent,  per  annum)  on  the  ordinary 
share  capital,  amounting  to  £20,000,  was  paid  on  August  13th,  and 
the  direqtors  recommend  a  lurther  dividend  of  2s.  6d.  (5  per  cent, 
per  annum),  making  a  total  for  the  year  of  4s.  6d,,-or  4|~per  cent. 
This  will  absorb  a  further  £25,000  and  leave  a  balance  of  £2,653 
to  be  carried  forward.  During  the  year  new  connections  repre- 
senting the  equivalent  of  58,526  8-C.P.  (30-watt)  lamps,  equal  to 
1,756,KW.  were  added  to  the  company's  system,  making  a  total 
connection  at  the  end  of  the  year  of  1,086,830  lamps.  The  Kings- 
way  property  of  the  company  has  been  let  on  a  building  lease  for 
98  years.  The  stations,  maohinery  and  plant  have  been  main- 
tained in  a  satisfactory  condition. 
The  meeting  takes  place  on  March  10th. 


Davis  &  Timmins,  Ltd. — The  directors  report  that  the 
net  profit  for  the  year  ended  December,  1913,  including  £15,210 
brought  forward,  after  allowing  for  depreciation  and  commission 
to  manager,  was  £37,083.  The  interim  dividend  on  the  preference 
shares  absjrbed  £1,800,  that  on  the  ordinary  shares  at  the  rate  of 
6  per  cent,  per  annum  £1,410,  and  there  has  been  placed  to  general 
reserve  account  £9,000,  leaving  £24,873  to  be  dealt  with.  This 
the  directors  propose  to  appropriate  as  follows  : — Final  dividend 
on  the  preference  shares,  making  6  per  cent,  per  annum  for  the 
year.  £1,800  j  a  balance  dividend  at  the  rate  of  10  per  cent,  per 
annum  on  the  ordinary  shares  for  the  December  half-year,  making 
8  per  cent,  for  the  year,  £2,350  ;  a  bonus  of  12  per  cent,  out  of 
profits,  £5,640  ;  carrying  forward  £15,083. 

The  meeting  is  called  for  March  12th. 


North  Metropolitan  Electric  Power  Inpvlj  <<»• 

Ail  extraordinary  general    meeting  wet  held  on  Monday  at  I 
brio*!     I  ( ><ii  tea,     K  or  way,     Mr.    I 

ling,     at     whi:l,    a     resolution      W$»     unaniriioiiHly     ad'.; 

authorising  theoompany  in  exercise  of  the  powa 

North    Metropolitan    l.lir.trio    I'owir   Supply  Act.   1909,  to   raine  the 

sum  of  4100,000,  being  a  farther  portion  oi  tin-  additional  capital 

authorised  by    that    Act,  by    thi  ck  ranking 

jiin  /m s  ii   with   the  existing  prefei  of  the  company. 

The  chairman,  in  submitting  the  resolution   which  was  seconded  by 

Mr   A.  I.    Hedgen,   remarked    that   it   was  a  purely   formal  n.  ■ 
The  additional  capital,   he   added     was    required    for    the    general 
purposes  of  the  company. 

British  L.  M.  Ericsson  Hannfaeturlng  Co.,  Ltd. — 

The  directors  report  that  the  business  shows  an  increase  in  all 
departmftnts  for  1918,  After  charging  £10,508  for  depreciation, 
and  £2,500  for  debenture  interest,  the  net  profit  amounts  to 
£23,809,  plus  £5,910  brought  forward,  making  an  available  balance 
of  £29,749.  After  payment  of  the  preference  dividend  amounting 
to  £5,999,  it  is  proposed  to  pay  8  per  cent,  (free  of  income-tax)  to 
the  ordinary  shareholders,  requiring  £8,001,  writing  off  balance  of 
preliminary  expenses  £4,340,  placing  to  reserve  account  46,000, 
carrying  forward  £6,4.09.    The  meeting  is  called  for  March  lHth. 

Company  Restored  to  the    Register. — The   I'.ritish 

Power,  Traction  and  Lighting  Co.,  Ltd. — Mr.  Justice  Joyce,  in  the 
Chancery  Division  on  January  20th,  made  an  order  restoring  this 
company  to  the  Register  of  Companies. 

Madras  Electric  Tramways  (1904),  Ltd. — A  divi- 
dend of  5  per  cent,  per  annum  on  the  ordinary  shares  is  announced 
for  1913. 

Western   Telegraph   Co.,   Ltd. — A  second  quarterly 

interim  dividend  3s.  per  share  is  announced  payable  March  25th. 

Held  Over. — Owing  to  heavy  pressure  upon  our  space, 
reports  of  several  companies  are  held  over  until  next  week. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

Mosey  and  Mexico  maintain  their  supremacy  as  the  dominant 
factors  in  the  Stock  Exchange  for  the  time  being.  Money  has 
grown  lees  of  a  bugbear,  Mexico  is  still  a  grave  bi'te  noire,  and  the 
tone  of  markets  as  a  whole  is  none  too  satisfactory.  It  can  hardly 
be  said  that  business  has  returned  to  any  great  extent,  but  a 
recovery  in  the  price  of  Consols  induced  a  better  feeling,  and  had 
the  effect  of  bracing  up  prices  in  many  parts  of  the  House,  a 
subsequent  wave  of  depression  being  so  much  the  more  disap- 
pointing. 

The  meetings  of  the  various  London  electric  supply  companies 
held  during  the  past  week  or  so  provide  particularly  interesting 
reading,  in  view  of  the  remarks  made  by  the  different  chairmen  on 
the  subject  of  the  proposed  amalgamation  of  interests  through  the 
medium  of  a  holding  company.  Mr.  Fladgate,  of  the  Charing 
Cross  Company,  made  certain  references  to  the  scheme  which  drew 
from  Messrs.  Slaughter  &  May,  the  solicitors,  a  reply  evoking 
further  answer  ;  and  the  fusillade,  as  we  write,  is  still  going  on. 
There  are  times  when  the  echo  would  fain  become  the  voice.  The 
temptation,  for  instance,  is  strong  to  take  sides  in  the  controversy 
now  proceeding  around  the  question  of  the  super-company,  instead 
of  being,hemmed  in  by  the  necessities  of  playing  the  part  of  record 
to  the  Stock  Exchange  gramophone. 

The  market  for  the  various  companies'  shares  halts  between  two 
opinions — (1)  that  the  prices  are  cheap,  having  regard  to  the  divi- 
dends which  are  being  paid,  and  (2)  the  uncertainty  as  to  the  pro- 
gress of  the  County  of  London's  Bill,  now  before  Parliament.  If 
the  Bill  should  not  go  through,  the  sentimental  effect  might  be  to 
put  prices  down  a  little.  But  this  would  probably  be  a  temporary 
affair  only,  for  in  any  period  of  cheap  money  the  claims  of  electric 
lighting  shares  as  high-yielding  investments  can  scarcely  be  over- 
looked. 

The  City  of  London  Company,  we  are  told,  has  been  strengthened 
by  the  addition  to  the  board  of  the  Marquis  of  Winchester,  who,  as 
chairman  of  the  "Victoria  Falls  and  Transvaal  Power  Supply  Com- 
pany, ha9  had  experience  of  supply  work.  Publication  of  an 
excellent  report  had  no  effect  upon  the  price.  County  Ordinary  and 
Preference  shares  have  reacted  a  little,  several  simultaneous  sellers 
coming  in.  South  Londons  again  lost  £.  South  Metropolitan 
Second  Preference  hardened  to  18s.  9d.,  and  a  rise  of  3  lifted  the 
4i  per  cent.  Debenture  stock  to  981. 

The  Mexican  outlook  is  now  bounded  by  the  various  sidelights 
that  are  allowed  to  come  through  from  Mexico — or  which  are 
evolved  from  the  imaginations  of  Yankee  journalists — respecting 
the  death  of  Mr.  Benton.  There  was  a  rumour  current  in  the 
Stock  Exchange  last  week  to  the  effect  that  General  Hutrta  had 
promised  to  assist  President  Wilson's  policy  in  pacifying  the 
country  and  then  offering  his  resignation.  The  story,  tall  as  it 
was,  found  some  little  credence  ;  and  the  prices  of  Mexican  things 
moved  on  erratic  planes. 

The  main  drop  of  the  week  has  been  in  Pachuca  5  per  cent. 
Debentures,  which  slumped  to  G7},  these  bonds  being  guaranteed 
by  the  Mexican  Light  and  Power  Company.  The  next  coupon  is 
due  for  payment  on  April  1st.  Mexican  Light  and  Power  issues 
themselves  have  been  dull,  and  Mexican  Electric  5  per  cent,  bonds 
also  gave  way.       No  movement  occurred  in  Monterey  Debentures. 
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Mexico  Trams  fluctuated  in  consonance  with  the  news,  and.  after 
being  Hat,  they  recovered  substantially  ;  the  price  is  2  points 
higher  on  balance.  River  Plate  Ordinary  stock  moved  up  18  points 
on  the  issue  of  a  circular  to  the  shareholders  apprising  them  of 
negotiations  for  sale  of  part  of  the  property  at  a  good  price.  Mon- 
treal Light  and  Power  Common  stock  gained  5,  anticipation  looking 
for  an  increase  in  the  dividend. 

Brazilian  Traction  shares  advanced  on  the  cessation  of  selling 
from  the  Continent,  and  upon  the  attention  called  to  the  pace  at 
which  net  earnings  are  piling  up.  In  spite  of  the  difficulties  that 
are  besetting  most  things  connected  with  Brazil,  the  Traction  Com- 
pany appears  to  be  doing  well,  and  maintenance  of  the  6  per  cent, 
dividends  would  appear  to  be  in  no  danger,  so  far  as  can  be  seen  at 
present.  Calcutta  Trams  rose  to  6 J.  The  British  Columbia 
Electric  group  is  rather  duller,  and  amongst  Anglo- Argentine  issues 
the  only  movement  is  a  fall  of  A  iQ  the  First  Preference  shares. 
The  new  Debenture  stock,  however,  is  rather  firmer  at  i  premium. 

Protest  and  indignation  have  been  aroused  by  the  proposal  to 
suspend  payment  of  the  dividend  on  Bath  TramwaysPreference  shares 
for  a  period  of  four  years,  in  order  to  provide  the  company  with 
sufficient  working  capital  to  carry  on  its  business.  The  concern  is 
doing  fairly  well,  but  wants  more  money  ;  and  as  such  support 
would  have  to  be  paid  for  on  fairly  stiff  terms — the  company's  4£ 
per  cent.  Debenture  stock  is  quoted  72$  middle — the  directors  pro- 
pose the  suspension  of  the  Preference  dividends  for  four  years. 
Much  interest  attaches  to  the  outcome  of  the  suggestion,  but  con- 
ceivably the  directors  assured  themselves  of  sufficient  assistance 
before  they  put  the  matter  before  their  fellow-proprietors. 

The  Railway  market  is  dullish.  Pricps  have  been  moving  within 
narrow  margins,  and  the  majority  of  Preference  stocks  are  now 
quoted  ex  dividend.  Metropolitan  Consolidated  at  42|  is  1  lower 
on  the  week,  the  Pownall  agitation  having  its  tffect  upon  the  price 
of  the  stock.  Districts  are  J  down,  but  Underground  Electric 
Railways  £10  shares  recovered  part  of  their  previous  drop.  The 
Company's  6  per  cent.  Income  bonds  are  just  quoted  ex  the  £3 
interest — which,  by  the  way,  is  paid  net,  without  deduction  of 
income-tax. 

TelegTaph  stocks  and  shares  are  very  quiet.  Direct  United 
States  Cables  lost  J,  but  beyond  this  the  movements  have  been  few 
and  insignificant.  Marconis  revived  a  little  after  their  sharp  fall, 
but  again  reacted,  and  the  Preference  regained  i  to  lose  it  later ; 
the  shares  of  the  subsidiaries  have  also  been  tending  to  the  duller 
side.  Renter's  shares  at  8j  are  5s.  lower,  and  the  reason  for  the 
continual  fall  is  difficult  to  define.  Were  it  the  subject  of  a 
guessing  competition,  one  of  the  entrants  would  certainly  put 
down  a  possible  reduction  in  the  dividend  as  amongst  the  likely 
causes  of  the  decline. 

In  the  Manufacturing  group,  General  Electrics  continue  to 
harden  ;  the  preference  at  102  are  I  higher,  but  the  Debenture 
stock  has  gone  back  to  88,  a  fall  of  2i.  Telegraph  Constructions 
rose  to  40i,  a  gain  of  the  fraction,  upon  the  maintenance  of  the 
dividend  at  the  regular  20  per  cent.  British  Insulated  shares  put 
on  15s.,  the  price  rising  to  9J  on  the  declaration  of  a  dividend, 
making  13  per  cent,  for  1913.  This  is  an  increase  of  .'!  per  cent , 
and  the  figures  are  exceedingly  good.  Of  the  lower-priced 
varieties,  British  Aluminium  Ordinary  are  the  turn  better.  Rubber 
shares  are  alternately  firm  and  dull.  The  price  of  the  raw  material 
keeps  in  the  neighbourhood  of  2s.  4  Jd.,  with  occasional  variations 
of  id.  or  id.  per  lb.  that  serve  to  tilt  the  scales  against  bull  or 
bear,  as  the  case  may  be,  in  the  Stock  Exchange  market. 
Activity  has  completely  died  away  for  the  time  being. 


MARKET     QUOTATIONS. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Month 

Receipts  lor 

n  8 

Route 

Locality. 

ended 

the 

Total  to  date. 

miles 

(4  wks.) 

month. 

«i 

open. 

£ 

£ 

£ 

£ 

a 

Feb.  25 

2,923 

+    217 

8 

6,594 

—       11 

Blackpool-Fleetw'd 
Bristol 

,.    28 

1.186 

+      62 

e 

2,891 

+       90 

8 

H      « 

29,604 

4  8,366 

H 

60,696 

+  4,044 

80-5 

Brit.K.lec.Trac.Co. 

,.    20 

200,108 

+  8.078 

41i!f-H 

i  Itli 

Chatham  and  Diet. 

„   a; 

8,268 

f     100 

B 

6,174 

—     294 

14-98 

„    36 

1,719 

+    110 

8 

8,5/5 

+        19 

H-89 

Dublin 

■■    27 

21,262 

-    11)6 

U 

42,70* 

-  2,298 

64-25 

Hastings 

..    26 

2,879 

+     164 

B 

5,464 

—      186 

19-3 

Lancashire  United 

„    26 

6,176 

-1-    914 

8 

12,272 

+  1,674 

42 

R 

Llandudno-Col .  Bay 

,.    20 

eOB 

+      18 

IS 

1,776 

+          6 

6-5 

London  United 

„    21 

21,9t>8 

+  1849 

9 

44,282 

+      678 

Tyneside 

„    26 

1,9.1 

+       51 

8 

3,607 

+      124 

11 

Anglo-Argentine    . . 

„    26 

127,208 

4-8,643 

8 

466,119 

+ 17,394 

Auckland 

„    );i 

28,662 

+  8,436 

811 

169,090 

-      489 

26-42 

1-81 

Calcutta 

..     28 

ls,ii-i; 

+  1,302 

+  1,967 

Ralgoorlie,  W.A.  . . 

Deo. 

2,4.07 

62 

34,510 

20-5 

Madras 

Jan.  81 

8,876 

+    834 

4 

8,876 

+      884 

15-25 

Montevideo 

i  .  b, 

36,806 

+  1,437 

17 

187,901 

r   1,366 

Cen.  London  Rly. 

Feb.  28 

20,188 

-1,822 

n 

4ff,r30 

—  3,036 

6-78 

4 

City  ft  8.  Lon.  Rly. 
Dublin-Lucan  Rly. 

„    28 

11,092 

-    986 

B 

26,724 

—  1,804 

726 

,.    »7 

458 

+      18 

x 

926 

-       16 

7 

L'pool  Overh'd  Rly. 

Mar.    1 

6,410 

+     104 

8 

14,887 

+      614 

6-6 

London  Elec.  Ry.  Co. 

Feb.  28 

67,646 

+     176 

w 

181,885" 

-      496 

21-26 

ulway 

,.    28 

9,li6 

+     101 

» 

20,464 

+        66       4-6 

MetrnjKilitan  Rly. 

Miir.    1 

70,805 

+  6,478 

H 

161,408 

+  18,962  '  29'26 

11-6 

Met.  District  Rly. 

Feb.  23 

6.'),  104 

+    788 

9 

119,068 

+          8     26 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  March  4th 


CHEMICALS.  Ao. 

Latest 
Price. 

Fortn'ght'a 
[no.  or  Deo, 

a  Acid,  Hyarocblorlo 

per  cwt. 

J'" 

.. 

22/- 

per  lb. 

kfa. 

Jd.  dec. 

per  owt. 

6/8 

42/- 

a  Ammonia,  Muriate  (large  orystal)  per  ton 

£33  10 

M 

£6  6 

a  Bisulphide  of  Carbon 

M 

£18 

£17  10 

£22  10 

a  Copper  F.ulphate 

„ 

., 

„ 

£30  10 

m      „     White  Sugar 

„ 

£28 

„ 

£32 

•  • 

e  Methylated  Spirit 

per  gal. 

2/6 

pa 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

BM. 

s# 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

•  • 

a        „      Chlorate 

per  lb. 

B*d. 

ta 

a         „        Perch  lorate 

„ 

8}  J. 

2d.  dec 

a  Potassium,  Cyanide  (98/100  %) . . 

„ 

1*1. 

(for  mining  purposes  only) 

per  cwt, 

75/- 

li.  dec. 

a  Sulphate  of  Magnesia     ..        .. 

per  tou 

£4  10 

a  Sulphur,  Sublimed  Flowers 

,, 

£810 

a        ,,        Recovered 

„ 

£5  10 

., 

a        „         Lump 

„ 

£6 

,. 

a  Soda,  Caustio  (white  70/72  %)    . . 

„ 

£10 

St.  dec. 

per  lb. 

BM, 

#s 

a  Sodium  Bichromate,  casks       . . 

per  ton 

£2  5 

,. 

per  lb, 

8d. 

•• 

METALS.  Ac. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£86 

b          „          Wire,  in  ton  lots  i 

£112 

(1  to  14  8.W.G.)  1 

M 

•■ 

b           h           Sheet,  in  ton  lots   . . 

£112 

p  Babbitt's  metal  ingots     . . 

„ 

£50  to  £221 

c  Brass  (rolled  metal  2"  to  12*  basis) 

per  lb, 

7Jd. 

Jd.  dec. 

c      „     Tube  (brazed)        . .        . . 

H 

9§d. 

c      „         M     (solid  drawn)          ,. 

„ 

8Jd. 

Jd.  dec. 

M 

78d. 

id.  dec. 
Jd.  dec. 

c  Copper  Tubes  (brazed)     . .        .. 

„ 

10Jd. 

c       ,,          H      (solid  drawn)      . . 

„ 

lOid. 

Jd.  dec. 

g       „      Bars  (best  seleoted) 

per  ton 

£81 

£8  dec. 

£81 

£8  dec. 

H 

£81 

£2  dec. 

a       „       (Electrolytic,)  Bars 

„ 

£67  10 

£1  dec. 

d                         h           Sheets 

£86  10 

£1  dec. 

d                        „           Rods 

„ 

£78 

£1  dec. 

d       „                 „           H.C.  Wire 

per  lb, 

BM. 

id.  dec. 

„ 

4/6 

H 

«/- 

a  German  Silver  Wire       .. 

M 

1/10 

„ 

7/- 

b  India-rubber,  Para  fine  . .        .. 

„ 

24 

Pd.'dec. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

616 

3d.  dec. 

„    Wire,  galv.  Mo.  8,  P.O.  qnal. 

M 

£14 

£20  6 

7s.  6d.  inc. 

m  Manganin  Wire  No.  28  .. 

per  lb. 

6/6 

per  bol, 

£7  10 

,, 

e  Mica  (in  original  oases)  small  . . 

per  lb. 

6d.  to  8s, 

a. 

c      „                „.,       medium 

H 

8/6  to  6/- 

aa 

«     ■■               h           ii      large   .. 

H 

7/6  to  11/- 

.. 

o  Nickel,  sheet,  wire,  &o 

,, 

8/6  to  4/6  nom 

., 

p  Phosphor  Bronze,  plain  oastings 

„ 

1/1  to  1/34 
1/OJ  to  1/9 
1/24  to  1/6, 

,, 

p         „           „    rolled  bars  ft  rods 

p         „           „  rolled  strip  a;  sheet 

„ 

per  oe, 

186/- 

d  81  liolum  Bronze  Wire       .. 

per  lb. 

10|d. 

.. 

r  Steel,  Magnet,  in  bars 

per  ton 

£66 

.. 

*  Tin,  Block  (English) 

„ 

£173  15  to  £174  15 

£7  15  dec. 

o    „     Wire,  Nob.  1  to  16    .. 

per  lb. 

2/4 

Id.  dec. 

p  White  Anti-friction  Metals 

per  ton 

£44  to  £194 

k  Zino, Sh'l (VlellleMontagnebnd.) 

!» 

£26  12  6 

Quotations  supplied  by— 


a  Q.  Boor  ft  Co. 

b  The  Brltlph  Aluminium  Oo.,  LW, 

c  Thos,  Bolton  A  Sons,  Ltd, 

a  Frederick  Smith  ft  Oo, 

e  F.  Wiggins  4  Sons. 

/India-Rubber.  Gutta-Pereha   and 

Telegraph  Works  Co.,  Ltd, 
r  James  A  BhakBpoare, 
h  Blward  Till  *  Co, 


/  Boiling  A  Lowe, 

*  Morris  Asbby,  Litd. 

/  Richard  Johnson  ft  Nerbew,  [.Id, 

m  W.  T.  Glover  ft  Oo.,  Ltd. 

n  P.  Ormliton  ft  Bona 

o  Johnson,  Matthey  ft  Co,,  Lid 

r  W.  T.  Dennli  ft  Oo, 


Tyneside  Electrical  Development  Co.,   Ltd.— The 

directors'  report  for  the  year  ended  January  31st  last,  states 
(according  to  the  Financial  Time*)  that  the  profits  amount  to 
£3,046,  plus  £2,601  brought  forward.  The  directors  propose  a 
final  dividend,  making  16  per  cent,  for  the  year,  transferring  to 
general  reserve  account  £1,000  (making  £7,000,  and  leaving  to 
be  carried  forward  £3,047.  The  investments  have  yielded  a  satis- 
factory return  during  the  year,  and  show  an  increase  in  value. 
The  development  of  the  business  of  the  Electro-Flex  Steel  Co., 
Ltd.,  which  was  formed  to  manufacture  steel  castings  by  means  of 
an  electric  furnace,  has  taken  longer  than  was  anticipated,  and 
further  capital  has  also  been  required.  The  company's  investment 
has  not  yet  yielded  any  return,  but  more  satisfactory  progress  is 
now  being  made. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


Batll  Trunin,  I'rnf.  Ord 

Do.    6%  Prof 

Do.    4J  %  Dob 

Brit.  Eleo.  Trao.,  6  %  Pref.       . . 

Do.        Do.  Deferred 

Do.        Do.  6  %  Gum.  Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.     . . 

Do.  H  %  2nd  Deb. 

Central  London  Railway,  Ord. . . 

Do.    (ltd.  Asaonted 

Do.    Pref 

Do.    Qtd.  Assented 

Dt.    Def 

Do.    (ltd.  Assented 

Do.    4%  Deb 

City  &  8.  London,  6%  Pref.,  1S91 

Do.        Do.  1896      .. 

Do.        Do.  1901      .. 

Do.        Do.  1903      .. 

Do.    4%  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  6  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    5  %  Cum.  Pref. 

Do.  Do.    4J  %  1st  Deb.  . . 


Stook 

Share. 

for 

, 

1912. 

19111. 

1 

Nil 

1 

r, 

IS 

100 

4*1 

44 

100 

100 

100 

a 

6 

100 

:i 

100 

r> 

6 

100 

44 

44 

100 

a 

B 

100 

4 

100 

4 

4 

100 

4 

100 

a 

2 

100 

4 

100 

4 

4 

100 

5 

6 

100 

6 

B 

100 

B 

5 

100 

e 

5 

100 

4 

4 

1 

6 

fit 

100 

4* 

44 

6 

H 

8 

100 

4 

4 

100 

6 

6 

1 
1 

5t 

100 

44 

44 

Closing 
Quotations 

March  :inl. 


70  -  76 
16  —  18 

7-9 

90  —  9.1 
57  —  GO 

91  —  97 

79  —  82 

57  —  02  xd 

81  —  88  xd 
68  —  73  xd 

82  —  84  xd 
67  —  62  xd 

80  —  82  xd 
97  —  99 

95  —  97  xd 
9f,  —  97  xd 
93  —  95  xd 
91  —  98  xd 
88  —  90 

4-     I 

67  —  72 
2—24 

71  —  76 

85  —  87 


1 

Iho    Present 

1 

I 

or     Yield 
all       p.o. 

e  s.  d. 

Nil 

6  18    4 

.       6    0    0 

'.        0  '»    0 

5    0    0 

■ 

4     B    ;.    ii 

-1       6    9    9 
4  16    9 
4  16    5 

.       6    9    7 
4  15     8 
8    4    6 
4  17    7 
4     0  10 
6    8     1 

.       6    3     1 
6    5    3 
6    7    6 
4    9    0 
8    0    0 

.        6    6    0 
6    0    0 
6    6    8 
6  15    0 

'.        6  13    4 
6    7    2 

London  Elco.  Railways,  4  %  Deb, 
London  United  Trams,  4  %  Deb, 
Metropolitan  Railway  Consol.  . . 

Do.    Surplus  Lands 

Do.    84%  Dob 

Do.     8i  %  Prof 

Do.    8*  %  Con.  Prof 

Metropolitan  Distriot  Ord, 

Do.    6%  Deb 

Do.    4%  Dol) 

Do.    4  %  Prior  Lien 

Do.    4J%  First  Pref 

Do.    8}%Otd 

Metro.  Elco.  Trams,  44  %  Deb, 

Do.    6  %  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground  Eleo.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord.  .. 

Do.    6  %  Pref 

Do.    44%  Deb 


100 

100 

nm 

KXJ 
UK) 
XXI 
LOO 


100 

lmi 
100 

UK) 


!/• 
100 
100 

100 


lilvM.r.d- 


80  —  81 

4'24—  4.1  id 

bm  -  te  u 

h7  -  -'i 
82  —  84  id 
80  —  82  id 
«H-  80J 
1D8  -111 

97  —  99 
BB  -  BO  Id 
71  -  70 

98  —  96 
90  —  98 

84  —  87 

a-    i 

66  -  70 
3  -     8J 
ii-       A 
118  -116  xd 

99  —101 

90  —  91  xd 


BUM     I'r.  »•  r.i 

Fall        : 


♦   1 


-4 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    44  %  Deb 

Do.    6  %  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    44%  Deb 

Do.    5  %  2nd  Deb 

Brazilian  Traction,  Light  and  l 
Power  I 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.     6%  Pref 

Do.    44  %  1st  Mort.  Deb. 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4J_%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electrio  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds  .. 
Kalgoorlie  Eleo.  Trams   . .    • 

Do.    6%  A  Deb 

Do.    6%BDeb 


5 

6* 

8 

5 

ft* 

100 

4 

4 

100 

44 

44 

100 

h 

5 

100 

5 

5 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

6 

6+ 

5 

8 

8 

5 

5 

6 

100 

44 

9 

100 

8 

100 

6 

6 

100 

5 

6 

40 

44 

44 

100 

44 

44 

100 
5 

3 

1 

6 

5 

5 

100 

44 

44 

1 

5 

6 

5 

6 

5 

100 

4 

4 

100 

6 

5 

$1000 
1 

5 

N 

6 

100 

6 

6 

100 

3 

m-  °a 

A-   A 

93  —  95 

97  —100 

964—  984 
103  -106 
101—  114 
944-  964 

98  —100 
884—  904 

98  —101 
119  —123 
106  —110 
103  -106 

98  —101 

94  —  98 

95  —  98 
6J-  61 
5—51 

96  —  99 
1-      I 

5J.-    64  xd 
91  —  96 
89  —  98 
984—  974 

0-      A 
85  —  90 
10  —  20 


-A 

5    8    7 

6    0    7 

+  * 

4     4     3 

4  10    0 

6    16 

4  14    3 

6    4    4 

4  13    3 

6    0    0 

+  4 

6  12     7 

4  IB    6 

4  13    0 

-1 

4     9    1 

—1 

6  10    1 

—1 

6    9     1 

-4 

4  14     4 

4    9    1 

4  12    0 

4    6    9 

+  i 

5  11     1 

4  15    3 

4  11     0 

6  13    4 

4  10  11 

4    8    4 

6    7    8 

5    2    6 

Nil 

6  11     1 

Nil 

La  Plata  Elec.  Trams,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.     5  %  Deb 

Madras  Eleo.  Tr.,6%  Cum.  Pref. 
Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  De"b.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  I 
6  %  Bonds  / 

Do.     5  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  I 
6  %  1st  Deb.  I 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5%  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

4«d. 

6 

1 

6 

fit 

1 

6 

6 

100 

5 

6 

5 

6 

B 

100 

5 

6 

100 

5 

6 

$1000 

5 

e 

$100 

7 

7 

R 

5 

100 

6 

6 

6 

10 

lot 

6 

6 

a 

100 

6 

5 

6 

6 

6 

100 

44 

44 

5 

6 

100 

6 

6 

$500 

6 

6 

100 

5 

6 

100 

6 

E 

6 

7 

7 

5 

6 

a 

100 

5 

6 

100 

44 

44 

4  . 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.-HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44%  Deb.  Stock  .. 
Brompton  &  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Central    Electrio  Supply,  4  %) 

Guar.  Deb. ) 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
44  %  Cum.  Pref.  J 

Do.    Do.    4%  Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmund6on's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    44%  First  Deb 


10 

6 

7 

10 

4* 

44 

10 

6 

6 

Stock 

4A 

44 

6 

10 

lot 

6 

7 

7 

100 

4 

4 

5 

5 

6 

5 

4* 

44 

6 

44 

44 

100 

4 

4 

6 

5 

5 

Stock 

44 

4* 

10 

9 

10 

10 

6 

6 

Stock 

B 

5 

100 

4* 

44 

10 

6 

7 

10 

6 

6 

Stock 

a 

44 

Stook 

44 

£3 

6 

6 

6 

5 

100 

44 

44 

6 

6 

6 

6 

6 

6 

100 

44 

44 

• 

94-  10J 
84—  94 
10  -  104 

93  —  96 
94-  98 
8g—    9J 

90  —  93 
43—  61 
4§-  4 
4—44 

92  —  94 
4J-    61 

97  -100 

18  —  19 


ia 


14 


116  -120 
99  —102 
124-  13 
118  -    12J 

101  J  -  1('34 

100  — lu:i 
8-  8 
8i-    44 

l|-  2 
84  —  87 
44-  5 
4§-  4J 
92  —  94 


..       6  13    4 

. .       4  14    9 

..       6  11    7 

1 

..       4  13    9 

..       6    4    0 

..       3  16    9 

..       4    6    0 

6  14    3 

..       4  12    4 

..       5    0    0 

4    6    1 

4  18    0 

4  10    0 

..       5    6    3 

4    6    9 

.       4     3    4 

4    8     1 

-4678 

1 

-I     4  19    0 

4     7    0 

4    7    6 

Nil 

.       7    6    6 

'.       5  *3    6 

.       6    0    0 

6    2    7 

1       4  15    9 

1 

Hove 

Kensington  &  Knightsbridge.Ord 

Do     4  %  Deb 

Kent  Elec.  Power,  44  %  Deb.    . . 
London  Electrio,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.     .. 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    3J  %  Mort.  Deb 

North  Metropolitan  Power  Sup- ) 

ply,  6  %  Mortgages  (Red.)  J 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord,  .. 

Do.    7%  Pref 

Do.    34  %  Deb.   . .     '    . . 
South  London,  Ord. 

Do.     6%  Fnsi  Mori.  Deb.      .. 
South  Metropolitan,  7  %  Pref.  .. 

Do     4i  %  First  Deb.  Stock    . . 
urban,  Ord 

Do.    6  %  Cum  Pref 

Do.    44  %  First  Mort.  Deb.    . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


5 

8 

Rt 

5 

fi 

9 

Stock 

4 

4 

Stock 

44 

44 

3 

»* 

3 

6 

6 

6 

Stock 

4 

4 

6 

9 

44 

6 

44 

Stock 

1 

*i 

Stock 

4 

100 

5 

6 

10 

6 

6 

6 

7 

7t 

5 

10 

12 

6 

7 

7 

11.0 
4 

at 

n 

100 

b 

6 

1 

7 

7 

100 

Nil 

44 

£3 

5 

8; 

100 

44 

44 

6 

10 

10 

6 

44 

44 

81- 

9i 

74- 

8xd 

90  - 

92           + 

76  - 

80 

14- 

2 

6  — 

6| 

90  — 

93 

38- 

44 

44- 

5 

97  - 

00 

83  — 

86 

100  - 

LOS 

at 

"8     : 

94- 

10  xd       . 

64- 

7xd       . 

82  — 

85 

3  - 

89         - 

98  -101 

iA- 

l,!xd      . 

100  — 

n 

9  — 

§ 

J-  — 

34 

66  - 

89 

8|- 

6A- 

r : 

-4 


*  Unless  otherwise  state  d   all  shares  are  fully  paid.        t  Interim  Dividend, 


,  Cash  and  2%  in  Funded  Certs. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Stock 

Share. 

for 

6 

6 

6 

E 
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7 

I 

7 
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6 
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6 

6 

E 
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6 

5 

6 

S 
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4 

4t 
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7 

7 

6 

6 
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6 

6 

Closing 
Quotations 
March   8rd. 


Rise 
+  or 
Fall 


Present 
Yield 
p.o. 


Closing 
Quotations 
March   3rd. 


Rise 
+  or 
Fall 


Adelaide,  6  %  Prof 

Calcutta,  Ord 

Do.    6  %  Pref 

Calgary  Power,  1st  Mort.  Bds. . . 
Canadian  Gen.  El.  Com 

Do.    7%  Pref 

Cordoba  Lt.,  PowtrandT.,  Ord. 

Do.    6  %  Deb 

Klec.  Lt.  and  P.  of  Cochabamba, I 

6  %  Bonds  I 

Eleo.  Supply  Victoria,  B  %  1st  1 

Mort.  Deb.  I 

Eleo.    Dev.    Ontario,    6   %    1st  1 

Mort.  Bonds  1 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  6%  G.  Bs, 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  4  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 

Do.    6  %  3nd  Mort.  Bonds    . . 


6  —    BJ  xd 
79—    8 
4 hj-  fi,i,*d 

90  —  92 
119  —U7 
123  —128 

A-     I 

90  -  93 
88  —  90 


102-104  ' 
11-     1| 

103  — 10a 

65  —  70 
42  —  45 
79  —  84 
77  —  81 


+31 

-l 


7  12 
B    7 


B  B    3 

Nil 

10  11  10 

4  16    2 

4  14     4 

7  2  10 

8  'o    8 

6  3    6 

7  7     1 


Monterey  Rly.,  Light  4  Power,  \ 

6%  1st  Mort.  Deb.  J 

Montreal,  Lt.,  II.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal,  I 

6%  1st  Mort.  Bonds) 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6  %  Deb.  Stock 
Roy.  Elec.  Co.,  Montreal,  4$  %  I 
1st  Mort.  Deb.  J 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    4*  %  Per.  Deb 

Toronto  Power,  4*,  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  > 
1st  Mort.  Deb.  j 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  i 
1st  Mort.  6  %  Gold ) 


100 
8100 
8500 
Stock 

Do. 

Do. 

100 

8100 
8500 
Stock 
Do. 


64  —  69 

283  —238 

10  —  SO 

225  -235 
108  —108 

101  —108 

102  —104 

144  —148 
106  —108 

98  -101 

96  —  B9 

88  —  90 

2-  « 
100  — 1C2  xd 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %  Pref 

Babcook  4  Wiloox 

Do.     Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  . . 

Do.     Deb.  Stk 

B.I.  4  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref. 

Do.     Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.     5  %  Prior  Lien  Deb. 

Lo     4*%Deb 

Do.    4 i  %  Second  Deb, 
Callender's  Cable 

Do.     Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

6 

6 

1 

16 
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1 

6 

6 

1 

1 

6 

ft 
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5 

6 
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6 

6 

6 

10 

13 

6 

6 

6 
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4* 

tf 
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4*. 

2 
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100 

4 

4 

100 

6 

6 

1 

1 

2 

Nil 

100 

5 

5 

100 

4* 

44 

100 

4; 

*l 

6 

15 

bI 

6 

6 

6 

100 

4 

4* 

1 

20 

22* 

100 

44 

*i 

1=       V 

8  12    4 
6  17    2 

3i-     3* 

1A-   ift 

6  18    6 

4    B    6 

tp  l\i 

-1  A 

6    8    0 

96  —  99 

6     1     0 

88  —  93 

—1 

B    7    6 

93-  10* 

+  i 

4  19    I 

5i-  eg 

4  14     1 

102  -106 

4     6    9 

P0  —  93  xd 

4  16    9 

1A-    ift 

Nil 

68  —  71 

6  12    8 

102  -105 

6  14     6 

2/-  -8/- 

Nil 

8/-  -8/6 

Nil 

0-      J 

Nil 

80  —  86 

5  17    8 

37  —  41  xd 

10  19    6 

23  —  27 

16  13    4 

U»—  12, 

6    2    4 

Hi-   BA 

4  16    6 

97  -1C0 

4  10    0 

2i  —  2* 

103  —106 

4     5     1 

Crompton  &  Co.,  Deb. 

Dick,  Kerr 

Do.    Pref 

Edison  4  Swan,  A,  £2  paid 

Do.    fully  paid 

Do.    4  %  Deb 

Do.    6  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  4  Batley,  Pref. 

Do.    Deb 

General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord.         

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  4  T.     .. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans  4   Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref. 
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1 
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6 

1 

6 

6 

6 

Nil 

6 

Nil 
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4 

4 
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6 

5 

1 

6 

1 

7 

7 

10 

7 

7 
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B 

B 

10 

6 

6 

100 

4 

4 

6 

15 

20 

5 

4* 

*b 

100 

4* 

*? 

10 

7*. 

1*1 

10 

B 

B 

12 

20 

20 

100 

4 

4 

100 

i 

4 

100 
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+  4 


TELEGRAPH    AND    TELEPHONE    COMPANIES. 


Amazon  Telegraph 

Do.     B  %  Deb.  Red 

American  Telep.  4  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    5    %  \ 
Mort.  Deb.  I 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  4*  %  I 
Reg.  Deb. f 
Eastern  Telegraph,  Ord.  Stock 

Do.    8$  %  Pref.  8tock 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.     4%  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common 

Do.    4  %  Cum.  Pref 
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44 

44 
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6 
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8 

8 
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4 
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8 

8 
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6 

8 
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80/- 
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B 

6 

6 
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4 

4 
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6 

6t 

10 

10 

10 

6 

4 

4 

6 

10 

10 

4 

4t 

100 

44 

44 

Stock 

7 

7 

Do. 

m 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

Bt 

10 

6 

6 

10 

20 

6t 

26 

13 

Bt 

8100 

B 

6 

8100 

4 

4 

6i-    6J 

6  18    4 

94  -  97 

B    3    0 

123  —126 

6    7    0 

92-96 

4    4    3 

66  -  68 

4    8    3 

108|— 109| 

.. 

6    9     4 

24J—  24| 

6     1  10 

US  —104  xd 

4  16    2 

7«-     7g 

6    5    0 

81*-  83*. 

4  16    0 

85—    93 

6    8    1 

15|-  16j 

6  19    6 

:■■'.—    4 

6    0    0 

71—    8 
62-     7i 

6    6    0 

-4 

6  10    4 

97  —  99 

4  10  10 

138  —136 

—1 

E    8    0 

78  —  80 

4     7    6 

85  —  97 

4    2    4 

128—  125 

B    8    9 

94  —  96 

4    3    4 

Hg-  Jig 
124—  18 

Ell 

4  12    4 

82*—  84* 

6  16    0 

B8  —  fin 

B    8    4 

86  —  90 

6  11     1 

70  —  73 

6    9    7 

Marconi's  Wireless  Telegraph  . . 

Do.  7  %  Cum.  Partio.  Pref. . . 
Monte  Video  Telephone,  Ord.  . . 

Do.    6  %  Pref 

New  York  Telep.,  4*%  Gen.  Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  I 
Guar.  Debs.  J 

Reuter's         

Submarine  Cables  Trust ..  .. 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America    ..        .. 

Do.    4  %   DebB.,   1  to  1,6001 

guar,  by  Braz.  Sub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.     6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

6 

6 

1 

6 

6 

100 

44 

A 

1 

10 

1 

« 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

10+ 

Cert. 

6 

6 

Stock 

44 

*i 

6 

8 

Bt 

5 

6 

6 

24 

24 

100 

4 

4 

10 

1 

11 

10 

6 

10 

6 

6 

100 

6 

S 

10 

7+ 

7 

Stock 

4 

4 

$10110 

44 

44 

2|-    8| 

1=  ¥ 

100  -101 

1«-    V« 

ii-   H 

874-  894 

98  -10O 

8i-    »1 
126  —129 


6g-    6g 

Bi-     68 

1A-  1A 

96  -  99 

2A-  m 

92—  10J 
9  -    9j 

97  -  99 
13(-  13g 

95  -  97 

96  —  98 


-i 


Unless  otherwise  stated  all  shares  are  fully  paid. 


f  Interim  dividend. 


a  Paid  in  deferred  interest  warrants, 


Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


Glasgow  <  ontractors'  Concert. — The  Electrical  Con- 
tractors' Association  of  Scotland,  Glasgow  Branch,  held  their 
annual  whist  drive  and  concert  on  February  25th,  in  the  Burling- 
ton House,  Glasgow.  A  most  enjoyable  evening  was  spent.  The 
chairman  of  the  branch,  during  the  interval,  said  that  nearly  all 
the  h>tm  fide-  electrical  contractors  in  the  Glasgow  district  were 
now  members,  and  that  the  Association's  efforts  to  secure  first-class 
work  being  done  by  its  members  was  being  more  fully  recog- 
nised by  architects  and  engineers.  The  special  cable  rebate  to 
members  was  due  from  the  CM. A.  manufacturers  on  completion  of 
members'  returns.  The  rules  for  workmen  had  been  recently 
signed  on  behalf  of  masters  and  men  after  many  lengthy  meetings 
of  representative!1.  The  waees  question  had  been  settled  for  the 
next  12  months,  and  a  system  for  increase  and  reduction  thereafter 
agreed  upon.  The  Edinburgh  and  Aberdeen  Branches  had  also 
settled  the  rules  and  wages  question  with  their  men. 


The  Channel  Tunnel. — At  a  meeting  in  the  City  of 

London  on  Thursday  last  week,  a  resolution  was  passed  supporting 
the  proposal  to  proceed  with  the  construction  of  a  tunnel  between 
England  and  France. 

The  London   Goods  Clea  ring-House  Scheme.— On 

Monday  last,  Mr.  A.  W.  Gattie,  by  invitation  of  the  South-EaBtern 
and  Chatham  Railway  Research  Association,  read  a  paper  on  the 
advantages  of  economic  transport  to  railway  employed,  before  the 
members  of  the  Association.  He  pointed  out  the  disadvantages 
and  costliness  of  the  methods  of  goods  transport  at  present  in 
vogue,  and  explained  how,  by  the  adoption  of  the  clearing-house 
scheme  of  the  New  Transport  Co.,  an  immense  saving  of  time,  and 
a  saving  in  money  estimated  at  40  millions  sterling  per  annum, 
could  be  effected.     A  discussion  followed  the  lecture. 
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METAL    MARKET. 
Fluctuations  In  February. 
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1     1     1 

IRON 

1     1     1 

SCOTCH 

■*,,«. 
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Walking  Race. — The  Hackney  "Walking  Club  held  a 

very  successful  20  miles  scratch  walking:  race  and  yacht  handicap 
on  Saturday  last,  over  an  ideal  stretch  of  road — Edmonton  to 
Hodde8den  and  back  again.  Twelve  entered,  nine  started,  and 
eight  finished,  Haynes,  of  Associated  Fire  Alarms,  Ltd.,  retiring-  at 
12  miles.  A.  R.  Edwards  (the  London  to  Southend  record  holder), 
after  leading  for  13  miles,  was  overtaken  by  S.  H.  Smith  (winner 
of  the  Boxing  Day  20  miles  race),  who  held  a  decided  lead  right  up 
to  the  finish,  the  result  being  : — S.  H.  Smith  (Hornsey), 
3  hrs.  20  min.,  first  ;  A.  R.  Edwards,  3  hrs.  2*>  min.  20  sec,  second  ; 
C.  H.  Malivoire  (Crypto  Electrical  Co.),  3  hrs.  28  min.  30  sec, 
third  ;  W.  L.  Dawson  (Crouch  End),  3  hrs.  29  min.,  fourth  ;  H.  V. 
Walliugton  (Harringay),  3  hrs.  29  min.  30  sec,  fifth  ;  H.  Gregory 
(Crypto  Electrical  Co.),  3  hrs.  32  min.,  sixth  ;  J.  Tippetts 
(Woolwich),  3  .  hrs.  38  min.  25  sec.  seventh;  L.  G.  Short 
(Stratford),  4  hrs.  23  min.  30  sec,  eighth.  The  yacht  handicap 
was  won  by  Wallington  with  40  min.  allowance,  Dawson  being 
second  with  an  allowance  of  37  min.  30  sec.  For  the  100  miles 
race  at  Easter  eight  actual  entries  have  been  received  and  as  many 
more  promises.  We  are  asked  to  say  that  as  several  members  of 
the  club  are  in  the  electrical  trade,  if  a  gentleman,  or  firm,  would 
care  to  offer  a  special  prize  for  the  100  for  the  first  electrical  trade 
employe  to  finish,  the  club  will  be  pleased  to  announce  the  same 
for  competition.  The  loan  of  motor-cars  for  the  event  is  also  asked 
for,  and  the  Hon.  Seoretary,  Mr.  S.  C.  Haynes,  20,  Pendra  Road, 
Clapton  Park,  X.E.,  will  be  pleased  to  forward  all  particulars. 


mini  from  page  'M7.) 

The  arguments  that  apply  to  wiremcn  do  not  at 
all  apply  to  mates.  The  supply  of  mates  is  relatively 
unlimited,  and  the  number  employable  at  the  mini- 
mum rate  will  always  be  in  excess  of  the  demand. 
There  is  no  compensatory  motive  why  an  employer 
should  pay  more  for  one  mate  than  another,  though 
a  proved  better  man;  for  the  simple  reason  that  a 
good  wireman  can  work  with  a  mate  fit  for  little 
else  than  to  hand  up  the  pliers,  while  the  best  of 
mates  cannot  help  a  bad  wireman  to  turn  out  a 
good  job. 

Minute  grading  of  the  mates,  therefore,  is  not 
practicable.  Two  grades  might  be  possible;  the 
upper  grade  to  consist  of  men  who  had  completed 
half  a  qualifying  term  under  certain  conditions,  and 
able  to  command  an  extra  §d.  an  hour,  above  the 
minimum  rate  of  j\&.  an  hour  for  a  fifty-hour  week. 
The  difference  in  quality  between  a  young  mate  just 
beginning  to  learn  his  business,  and  an  older, 
steadier  man,  almost  qualified  to  work  as  wireman, 
would  be  sufficiently  marked  to  make  it  worth  an  em- 
ployer's while  to  engage  tne  latter,  at  the  higher 
rate,  for  the  better  class  of  work.  The  qualifying 
term  might  be  ten  years,  during  which  the  mate 
would  have  to  show  that  he  had  been  employed  for 
a  minimum  of,  say,  forty  weeks  in  each  year,  thus 
weeding  out  the  inefficient.  These  conditions  ful- 
filled, a  man  would  have  the  option  of  registering 
himself  as  a  wireman  at  iod.  an  hour,  becoming 
subject  to  the  larger  scheme.  If.  on  the  other  hand, 
he  had  not  confidence  in  his  ability  to  obtain  ade- 
quate employment  as  a  wireman,  he  could  elect  to 
remain  a  mate  at  8d.  an  hour,  for  as  long  as  he 
might  think  desirable.  The  present  rules  restricting 
the  proportion  of  mates  to  wiremen  employed  on  a 
job  would,  of  course,  be  rigorously  enforced. 

A  strong  central  authority  might  be  able  to  im- 
pose some  test,  practical  and  theoretical,  on  mates 
desirous  of  registering  as  wiremen,  if  such  a  course 
were  considered  necessary  to  keep  out  the  incompe- 
tent. One  can  imagine  the  opposite  case  of  the  wire- 
man,  handicapped  by  increasing  years  or  some  physi- 
cal defect,  who  might  decided  that  he  would  be  better 
off  with  lower  wages  but  more  continuous  employ- 
ment :  it  should  be  open  to  him  to  register  formally 
as  a  mate.  All  electricians  would  be  registered  as 
either  wiremen  or  mates,  according  to  their  actual 
grade,  each  being  required  to  give  notice  of  any 
alteration  in  his  grade. 

Assume  the  scheme  acceptable  to  the  trade,  and 
that  it  comes  into  operation  on  a  definite  date. 
Every  worker  would  then  have  his  present  rate 
advanced  by  W.  an  hour:  the  9W.  man  would  be- 
come the  iod.  minimum  man,  and  the  charge-hands 
and  foremen,  who  now  command  more  than  the 
trade  union  minimum,  would  have  a  corresponding 
increase,  thus  furnishing  the  nucleus  of  the  pro- 
posed higher  grades.  Certain  machinery  would 
obviously  be  necessary  in  order  to  authenticate  the 
grading  of  each  man.  The  simplest — indeed,  al- 
most the  only  practicable — method  would  be  an 
adaptation  of  the  stamped  cards  made  familiar  by 
the  Insurance  Act. 

Stout  cards  would  be  provided  for  each  man 
bearing  his  name  and  address,  and  his  person.il 
signature  as  a  protection  against  impersonation. 
These  cards  would  be  about  the  size  of  Insurance 
cards,  but  single,  and  eyeletted  so  that  a  number 
might  be  fastened  together;  and  provided  with 
dated  spaces  for  fifty-two  stamps,  Insurance  size, 
on  each  side.  Each  card  would  thus  serve  as  a 
record  for  two  years,  and  a  man  might  easily  carry 
about  with  him  the  record  of  a  lifetime.     The  cur- 
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rent  cards  would  remain  with  the  employer  until 
the  man  took  his  discharge,  and  each  week,  as  the 
wages  were  paid,  a  stamp  would  be  fixed  in  the 
proper  space.  As  it  is,  two  stamps  have  to  be  fixed 
on  Insurance  cards  every  pay-day,  and  the  extra 
trouble  of  stamping  another  card  would  be  relatively 
insignificant.  The  stamps  would  bear  a  suitable 
design  in  varying  colours  for  the  different  grades, 
with  a  space  for  a  plain  number  distinguishing  each 
particular  firm.  This  number  might  with  advantage 
be  the  firm's  telephone  number.  Thus  a  man's  card 
would  show  at  a  glance  his  grade  and  the  length  of 
time  he  had  worked  with  each  firm;  and  thus,  also, 
provide  the  necessary  evidence  of  his  qualifying 
periods.  It  would,  in  fact,  subsitute  a  complete  and 
accurate  record  of  his  career,  and  by  inference  his 
quality,  for  the  loose  and  not  readily  verifiable 
statements  one  has  usually  to  be  satisfied  with.  Any 
firm  who  had  stamped  the  card  could,  if  desired,  be 
applied  to  for  further  particulars  (hence  the  sugges- 
tion of  the  telephone  number);  but  the  card  itself 
would,  as  a  rule,  provide  all  the  testimonial  that 
was  necessary. 

Firms  would  not  employ  men  who  could  not  pro- 
duce cards,  and.  conversely,  men  would  not  work 
for  firms  who  did  not  stamp  them,  as  obviously 
thev  would  be  losing  whatever  benefit  had  hitherto 
accrued  to  them  from  the  system.  Men  would  not 
necessarilv  have  to  belong  to  the  trade  union :  but, 
on  the  other  hand,  the  whole  scheme  would  fall  to 
the  ground  unless  the  majority  of  the  reputable 
firms  in  the  trade  were  subscribers  to  it.  The  stamps 
would  onlv  be  obtainable  from  a  central  organisa- 
tion— the  Electrical  Contractors'  Association,  for 
example — who  would  issue  definite  quantities  to 
requisition,  printing  the  blanks  with  the  index  num- 
ber of  the  firm  requisitioning  them.  Subscribing 
firms  would  pnv  a  certain  sum  for  the  stamps:  sav. 
for  the  sake  of  argument,  a  pennv  each,  irrespective 
of  crrade.  The  contribution  of  each  firm  to  the 
organisation  would  thus  be  directly  nroportional  to 
the  labour  thev  were  employing.  The  small  firm 
would,  srenerallv  speaking,  pav  a  relatively  smaller 
contribution  than  the  large  firm  which  would  have 
more  occasion  to  make  use  of  the  various  services 
of  the  organisation.  This  pennv  per  man  would  be 
contributed  entirely  by  the  employer,  and  would  in 
no  wav  be  a  charge  on  the  men's  washes.  It  would 
also  be  the  employer's  onlv  contribution  to  the 
organisation — let  us  sav.  for  the  sake  of  simplicity, 
it  would  be  his  contribution  to  the  Electrical  Con- 
tractors' Association. 

This  contribution  would  go  to  pay  for  the  stand- 
ine  charges  and  working  expenses  of  the  central 
authoritv,  who  would  add  to  their  present  not  very 
marked  activities  the  management  of  the  suggested 
register  of  all  workers  in  the  trade,  and  its  corollary, 
a  central  labour  exchange.  Members  would  not 
en. jracre  men  at  their  own  offices,  but  would  make 
a  point  of  telephoning  their  requirements  to  the 
central  office,  where  all  unemployed  men  would  put 
down  their  names.  Jobs  would  be  given  out  in 
rotation,  according  to  the  grades  required,  men 
actuallv  in  attendance  beincr  given  the  first  chance; 
or  weight  might  be  given  to  an  employer's  expres- 
sed preference  for  men  who  had  worked  for  him 
before.  Such  an  exchange,  it  need  scarcely  be 
pointed  out.  would  be  as  great  a  convenience  to  the 
men  as  to  the  employers. 

Further,  the  members'  contributions  might  also 
po  towards  a  combined  insurance  policv  for  all  the 
members  of  the  organisation.  Instead  of  each  firm, 
as  at  orescnt.  takine  out  small  nolicies  for  Employ- 
ers' Liability.  Third  Partv  risks,  and  so  on,  the 
central  authority  would  take  out  one  policy  for  all 
the  members,  covering  all  the  usual  risks.  Actuari- 
ally, the  combined  policy  Cfor  the  large  number  of 
firm«  who.  bv  hypothesis,  would  then  be  members 
of  the  Electrical  Contractors'  Association)  would  be 


considerably  less  than  the  sum  total  of  all  the  small 
policies  taken  out  by  the  individual  members.  More- 
over, for  so  large  a  policy  the  competition  among 
the  insurance  companies  would  have  the  effect  of 
still  further  reducing  the  premium.  It  is  probable 
that  if  such  a  combined  policy  were  made  part  of 
the  programme  of  the  organisation,  the  money  now 
paid  by  individual  firms  as  premiums  on  their  vari- 
ous insurance  policies,  would  not  only  provide  the 
same  benefits  of  insurance,  but  pay  the  whole  cost 
of  working  the  grading  scheme,  and  its  accompany- 
ing register  and  labour  exchange,  on  the  equitable 
principle  of  proportional  contribution,  effected 
simply  by  means  of  stamps.  The  amount  of  labour 
employed  by  a  contractor  is,  except  in  extraordinary 
instances,  a  direct  measure  of  his  activities  and  of 
the  risks  against  which  he  requires  insurance. 

An  increase  in  the  unit  of  contribution  per  man 
would,  of  course,  yield  a  surplus,  which  might  be 
applied  to  a  hundred  uses,  for  the  benefit  of  the 
subscribers  and  their  employees.  It  is  outside  the 
scope  of  this  article  to  enlarge  upon  the  manifold 
advantages  to  the  trade  that  would  spring  from  a 
powerful  and  wealthy  association  of  the  employers, 
with  an  imaginative  and  progressive  policy. 

A  good  scheme  of  grading,  controlled  only  by  the 
employers,  would  tend  to  weaken  the  hold  of  the 
Electrical  Trades  Union  on  its  members.  This, 
whatever  some  employers  may  think,  is  undesir- 
able. It  is  to  the  wider  interests  of  the  trade  that  it 
should  possess  a  trade  union  strong  enough  to  repre- 
sent the  men  against  minor  injustices,  and  to  check 
the  rapacity  of  unscrupulous  firms.  (One  can  even 
imagine  a  broad-minded  and  far-seeing  association 
of  employers  making  a  contribution  to  the  funds  of 
a  weak  trade  union  to  keep  it  from  declining  into 
impotent  decay).  Although,  therefore,  the  concur- 
rence of  the  trade  union  is  not — at  least,  in  the 
electrical  contracting  trade — essential  to  the  estab- 
lishment of  such  a  scheme  of  grading  as  that  out- 
lined above,  provided  always  that  it  meets  with  the 
approval  of  the  majority  of  the  men,  the  Electrical 
Trades  Union  would  be  acting  in  its  truest  interests 
by  adopting  it  whole-heartedly.  With  the  Union's 
assistance  its  working  would  be  facilitated,  and  its 
universal  acceptance  accelerated,  with  advantage  to 
all  Union  members.  Under  such  a  scheme  none  of 
them  would  be  worse  off,  and  many  of  them  would 
be  much  better  off;  while  the  employers  would  be 
the  gainers  by  a  strengthened  organisation,  and  a 
satisfied,  efficient,  and  accurately  graded  body  of 
labour. 


THE    DESIGN    AND    MAINTENANCE    OF 
MINERS'    ELECTRIC    LAMPS- 


ByiR  J.  TURQUAND,  A.M.I.B.B. 


(Abstract  of  paper  read  before  the  ASSOCIATION  OP  Mining 
Electrical  Engineers  (London  Branch)  February  CM,  1914.) 
There  are  now  on  the  market  some  dozen  or  bo  miners'  electric 
lamps,  each  with  its  particular  merits.  The  body  of  the  lamp  may 
suitably  be  constructed  of  wood,  iron  or  steel,  or  aluminium  alloy. 
Iron  or  steel  is  used  by  several  makers  in  the  form  of  pressed 
cases  ;  the  well-known  Sussmann  lamp,  that  has  served  a  dozen  years 
of  practical  work  in  the  pit,  has  a  square  metal  case  to  which 
fastening  devices  are  attached.  Aluminium  alloys  are  used  with 
success  by  several  manufacturers.  They  do  not  rust,  and  the  products 
of  corrosion  are  not  so  injurious  to  the  battery.  A  thick  casting: 
does  not  dent  or  distort  as  easily  as  steel,  and  can  be  remelted  if 
required.  The  alloys  are  not  hard  enough  to  provide  friction 
Hurfaces  or  fastenings,  but  braBB,  gun-metal,  iron  or  steel  pieces 
can  be  cast  in  them  and  will  remain  tightly  fixed  owing  to  the 
relative  contraction  of  the  various  metals. 

Battery  cases  should  be  provided  with  a  pad  of  resilient  material 
to  minimise  the  transmission  of  shock  from  the  case  to  the 
battery,  and  should  also  fit  loosely  around  the  battery  for  the  same 
reason. 

The  incandescent  bulb  is  a  comparatively  fragile  article,  and 
must  be  protected  as  far  as  possible  from  vibration  and  mechanical 
ehock      The  surrounding  glass  should  be  as  thick  and  ptrong  as 
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possible  <:c>nniHttmt  with  m i ti imutii  light  Iomh,  and  preferably  of 
the  Hinailiwt  dimeniiona  to  pxeaent  the  iraalleit  inrfaoa  to  aa 

obstacle.     The  dome-shaped   glasses   very  gomirully    used   have   fehl 

advantages  of  strength  and  of  Leaving  onlj  one  edge  to  seal  against 

leakage.  When  using  Mown  glasses  of  fchil  description,  purchasers 
should  bo  careful  to  have  thoroughly  annealed  k'11-mm.  as  only 
when  thin  in  properly  ilono  can  the  glass  be  Hafo  to  use. 

It  has  been  proved  that  the  current  passing  through  a  two-volt 
electric  bulb  when  broken  or  short-circuited  may  tiro  methanr  liy 
either  tho  cooling  lag  of  tho  filament  or  a  make-and- break  spark 
at  the  short-circuit,  and  as  comparative  immunity  from  risk  of 
these  happenings  is  an  important  factor  deciding  tho  suitability  of 
an  electric  lamp  for  miners'  work,  various  devices  are  extant  with 

■  this  end  in  view.       Tho  point  is  so  to  place  the  bulb  in  the  lamp 

that  in  the  event  of  the  outer  glass  breaking  from  any  cause  the 
electric  ourrent  shall  be  automatically  cut  off  before  the  bulb  can 
itself  be  damaged.  The  makers  of  the  Ceag  lamp  Ihold  the  bulb 
down  on  to  its  electrio  contact  by  a  spiral  spring  between  the 
inside  of  the  dome  glass  and  the  top  of  the  bulb,  so  that  when 
the  spring  is  displaced  by  the  moving  or  breaking  of  the  dome  the 
bulb  rises  from  the  contact  springs.  In  the  G.E.I!,  lamp  this  diffi- 
culty is  overcome  by  fixing  the  outer  glass  itself  in  such  a  way 
that  displacement  or  breakage  releases  a  contact  pin  in  a  gas-tight 
chamber  on  the  centre  terminal  of  the  battery  instantaneously. 
This  arrangement  is  a  perfectly  safe  break  in  a  gaseous  mixture, 
even  if  the  outer  glass  itself  is  not  hermetically  sealed.  Other 
designers  arrange  that  the  chamber  formed  by  the  outer  glass  shall 
be  more  or  less  filled  with  compressed  air  or  other  gas  that  will 
rush  out  immediately  the  hermetic  seal  is  broken,  as  well  as  open 
the  electrical  circuit.  This  method  has  the  added  advantage  of 
temporarily  preventing  (by  an  outgoing  draught  of  air)  ingress  of 
the  outer  atmosphere,  and  of  prolonging  the  interval  between  the 
displacement  or  fracture  of  the  outer  glass  and  the  actual  inrush 
of  gas  upon  the  bulb,  intact  or  broken. 

The  simpler  and  smaller  the  switch  between  the  bulb  and  the 
battery  the  better.  The  type  that  appears  to  have  found  most 
favour  is  simply  a  screw,  the  head  of  which  is  outside  and  the 
point  inside  a  flame-proof  chamber.  Screwing  down  on  to  a 
oontact  closes  the  circuit,  and  it  seems  difficult  to  improve  on  the 
idea.  Another  class  of  switch  where  the  lamp-top  turns  upon  the 
battery  outer  case,  however,  is  as  effective  and  a  somewhat  easier 
form  to  manipulate  when  the  fingers  are  large  or  cold.  The  switch 
is  more  for  the  purpose  of  economy  in  the  event  of  underground 
disaster  than  convenience  under  ordinary  conditions. 

To  avoid  accidental  fparking  outside  the  lamp,  in  designing  the 
switch  it  is  important  that  the  external  portion,  if  of  metal,  shall 
be  permanently  connected  to  the  outer  case  of  the  lamp  if  the  case 
is  utilised  as  a  conductor,  but  insulated  from  it  if  the  case  is  not 
so  used. 

The  makers  of  nearly  every  portable  lamp  primary  battery  with 
which  the  writer  is  acquainted  employ  metallic  zinc  as  the  anode, 
and  carbon  as  the  cathode,  with  chromic  acid  as  the  depolariser. 
A  lamp  of  this  type  is  the  Float  rescue  lamp,  which  has  passed  the 
Home  Office  tests.  The  difficulty  of  the  wasteful  consumption  of 
active  material  is  overcome  by  inverting  the  battery  when  not  in 
use,  and  by  this  means  a  lamp  for  rescue  purposes  can  be  kept 
ready  for  immediate  use.  The  makers  estimate  the  cost  of 
maintenance  at  2d.  per  lamp  per  shift,  and  that  the  prime  cost 
of  installing  such  lamps  would  be  less  than  that  of  accumulator 
lamps. 

For  miners1  electric  lamps  all  the  accumulators  with  which  the 
writer  is  acquainted  are  constructed  on  the  pasted  principle,  to 
secure  greatest  capacity  with  least  weight. 

Each  manufacturer  has  his  own  method  of  separating  the  elec- 
trodes, one  using  perforated  celluloid,  another  prepared  wood,  a 
porous  jar,  a  porcelain  slab  or  glass  wool.  Many  makers  use  glass 
wool  not  only  to  separate  the  electrodes  but  to  form  thereby  a 
semi-dry  accumulator  from  which  the  liquid  will  not  run  out  in 
any  position,  owing  to  its  being  held  in  suspension  amongst  the 
glass  wool.  Other  makers  use  vegetable  fibre  of  more  highly 
absorbent  properties  than  glass  wool,  losing  somewhat  less  capacity 
compared  with  the  wet  cell  than  users  of  glass  wool.  After  com- 
pletion of  charge  the  battery  may  be  drained  of  free  liquid  and 
can  then  remain  permanently  in  any  position  during  use  without 
spilling  of  acid.  The  disadvantages  of  this  method  are  the 
decreased  capacity  of  the  battery,  weight  for  weight,  and  the 
greater  possibility  of  sulphating  of  the  plates. 

MoBt  electric  lamp  makers  are  satisfied  with  a  battery  designed 
for  use  in  the  upright  position,  but  which  when  inverted  for  a 
short  period  will  not  emit  liquid.  Some  makers  simply  hermetic- 
ally seal  the  battery  with  a  screwed  plug  during  the  discharge 
period,  and  this  method — when  the  container  case  is  strong 
enough  and  the  battery  elements  in  such  condition  that  very  little 
gas  is  given  off — is  quite  satisfactory. 

The  writer's  experience  emphasises  the  importance  of  providing 
a  substantial  base  to  the  cell  in  types  of  lamp  where  the  cell  is 
removed  from  the  outer  case  for  charging,  and  also  the  use  of 
resilient  material  for  supporting  the  electrodes  in  the  cell  rather 
than  the  celluloid  or  ebonite  feet  frequently  employed. 

One  of  the  greatest  difficulties  in  designing  a  lead  battery  for 
miners'  electric  lamps  is  to  prevent  spilling  and  creeping  of  acid 
over  the  terminals  of  the  battery  itself. 

A  new  edition  of  the  Stach  lamp  is  fitted  with  an  auxiliary 
flame  lamp  for  detecting  CH<  and  C02  ;  the  flame  is  protected  from 
the  outer  atmosphere  by  a  gauze  in  the  usual  way. 

The  claims  for  the  alkaline  cell  in  practice  are  as  follows : — 
(a)  A  long  life  of  at  least  2,000  charges  and  discharges  before 
serious  deterioration  occurs  ;  (J)  a  strong  case  made  of  metal 
instead  of  celluloid  or  ebonite,  making  more  permanent  non- 
leaking  terminals  possible  ;  (c)  inappreciable  gassing  on  discharge, 


allowing  tlie  oil  to  be  bermetloally  Naiad  without  danger  of  it* 
busting;  (<0  mull   liability  to  deterioration  tbrongfa  Irregular 

charging  an 3  discharging  ooi |oently  Ieet  margin  f 

Mot  reqoiri d,  and  lea    ■■■• ,.  -y  than  irral 

lead  '•''.II.    Alkaline  battery  a  ,.■  <>i  four  makers  ai 

rket. 
The  mala  pointi  la  enotnu  harging 

and  ropmr  Installation  arc      <„,   \„   eleotri    lopplyal  ".imunt 

voltage    supplied    throi.  ■  .niulatiori     nrninUr, 

which  li  high  and  without  liability  to  leaks  U>)  absolutely 
accurate  circuit  ami  testing  voltmeters  and  amp  ''lull- 

ing a  maln-otrenit  recording  volt  and  ampere-nu  honld 

be  recalibrated  periodically,  and   have    fr. 

with  the  minimum  of  margin  ;  (r)  itrong  benched  and  charging 
racks,  completely  covered  with  itont  lead  or  glas*  oheet ; 
(i/)  facility  for  washing  down  with  a  ho 

Lamps  should   be  handed  to  the  hewer  with  the  light   switched 
on  and  with  instructions  not  to  switch  it  off  except  in  emergency. 
This  practice  ensures  a  predetermined  discharge  and  alio  h  I 
lengthen  the  active  life  of  the  filament  (which  is  less  fragile  when 
alight). 

One  of  the  largest  items  on  the  list  of  renewals  will  be  bulb 
replacements,  and  the  efficiency  must  not  be  high  enough  to 
shorten  the  useful  life  of  the  bulb  by  fracture  of  the  filament  or 
undue  blackening  of  the  glass,  or  low  enough  to  discharge  the 
battery  at  too  high  a  rate.  Experience  shows  that  the  average 
life  of  2-volt  bulbs  is  r>00  burning  hours — say,  when  working  four 
shifts  per  week,  three  months — and  that  it  is  desirable  to  test  all 
the  bulbs  individually  through  a  long-scale  ammeter  and  use  only 
bulbs  of  the  required  efficiency. 

In  view  of  the  Home  Office  Regulations  for  the  use  of  electric 
hand  lamps  in  coal  mines,  requiring  all  lamps  to  show  a  spherical 
illuminating  power  of  not  less  than  1  c.p.  after  nine  hours'  con- 
tinuous burning,  it  is  desirable  to  install  a  photometer  of  reliable 
design  and  manufacture,  and  periodically  test  batches  of  lamps  for 
c.r.  and  voltage  on  closed  circuit  at  the  expiration  of  an  ordinary 
shift,  noting  any  lamps  that  show  a  diminishing  efficiency,  to 
ascertain  whether  the  bulb  or  the  battery  is  at  fault.  The 
percentage  of  reported  failures  in  the  pit  can  be  materially  reduced 
thereby  and  the  reputation  of  the  installation  kept  up  to  standard. 
Batteries  decreasing  in  discharge  capacity  should  be  immediately 
placed  in  hospital  and  replaced  by  others  known  to  be  in  good 
condition  ;  and  bulbs  whose  filaments,  when  examined  thruu^h 
a  magnifying  lens,  reveal  thin  or  irregular  sections,  should  be  at 
once  rejected. 

Quoting  from  a  report  on  Gray-Sussmann  lamps  (of  which  there 
are  about  20,000  in  use),  published  by  Mr.  W.  E.  Gray,  one  learns 
that  : — "  ....  A  liberal  estimate  of  the  cost  of  working, 
based  on  nearly  three  years'  experience,  including  all  material 
required  for  repairs  and  renewals,  current  for  charging  at  1  id.  per 
unit,  all  wages,  and  including  giving  out  the  lamps  and  10  per 
cent,  depreciation  on  first  cost,  was  under  3id.  per  lamp  per  week, 
as  compared  with  lid.  or  lfd.,  which  he  supposed  would  be  con- 
sidered the  usual  cost  of  working  oil  lamps  ;  in  other  words,  they 
were  really  getting  nearly  three  times  the  light  at  about  double  the 
cost.  .  .  ." 

The  "  Ceag  "  Co.  have  handed  to  the  writer  a  letter  from  one  of 
the  first  collieries  to  install  their  lamps  in  any  quantity  in  this 
country,  in  which  it  is  stated  that  "  The  cost  of  upkeep  works  out 
at  under  id.  per  lamp  per  shift,  including  all  labour,  repairs,  acid, 
&c.  The  men  and  boys  are  very  proud  of  the  lamps,  and  no  cases 
of  nystagmus  have  occurred." 

It  is  only  by  the  strictest  attention  to,  and  accurate  records  of 
the  details  of  the  daily  life  of  each  individual  lamp  that  the  highest 
commercial  efficiency  can  be  secured  and  maintained. 


MOTOR   AND    CONTROL   EQUIPMENTS  FOR 
ELECTRIC    LOCOMOTIVES. 


By  F.  LYDALL,  M.I.E.E. 


{Abstract  of  paper  read  before  the    Institution  of  Electrical 
ENGINEERS,  February  26r/i,  1914.) 

Motors  for  locomotives  may  be  divided  into  two  classes,  viz.. 
geared  and  gearless  motors.  The  sphere  of  utility  of  the  geared 
motor  is  practically  confined  to  locomotives  of  moderate  speed,  a->. 
for  instance,  locomotives  whose  maximum  speed  never  exceeds 
60  to  65  miles  per  hour  ;  whereas  for  express  passenger  locomotive? , 
with  which  speeds  up  to  80  or  85  miles  per  hour  may  be  reached, 
the  gearless  motor  practically  holds  the  field. 

A  narrow  gauge  hampers  the  designer  very  seriously.  If  the 
space  available  is  insufficient  to  accommodate  a  motor  of  the 
required  capacity,  the  only  alternatives  are  to  increase  the  wheel 
diameter  or  to  adopt  some  other  form  of  transmission. 

The  restrictions  of  gauge  are  of  less  importance  in  a  locomotive 
in  which  gearless  motors  are  used  mounted  in  the  body  of  the  loco- 
motive and  driving  by  connecting  rods  and  jack  shafts.  With 
this  construction  the  motor  can  be  made  as  large  in  diameter  as 
desired  consistent  with  the  limits  of  armature  peripheral  v;locity, 
but  in  an  axial  direction  it  is  limited  by  the  distance  between  the 
centres  of  the  crank-pins  at  the  ends  of  the  jack  shaft. 
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For  the  tame  capacity  a  high-tension  D.c.  motor  will  be  larger 
and  heavier  than  a  low-tension  motor. 

For  d.c.  motors  of  moderate  capacity,  there  eeems  no  difficulty 
in  raising  the  supply  voltage  to  2,400,  as  in  the  case  of  the  loco- 
motives for  the  Butte  and  Anaconda  Railroad.  A  step  in  advance 
of  this  is  being  tested  on  the  Lancashire  and  Yorkshire  Railway, 
where  motor-coach  equipments  are  being  supplied  by  Messrs.  Dick, 
Kerr  i  Co..  each  consisting  of  four  250-h.p.  1,660- volt  single- 
reduction  single-geared  motors  with  driving  wheels  of  44-in. 
diameter,  the  supply  voltage  being  3,300.  These  equipments  are 
said  to  work  perfectly  satisfactorily. 

In  considering  A.c.  systems,  the  question  of  frequency  is  impor- 
tant. For  three-phase  locomotive  motors,  especially  those  operat- 
ing in  cascade,  a  low  frequency  is  desirable. 

e  So  far  as  capacity  in  relation  to  weight  and  bulk  is  concerned, 
polyphase  induotion  motors  make  a  very  good  showing.  It  must 
be  remembered,  however,  in  comparing  induction  motors  with 
motors  having  series  characteristics,  whether  n.c.  or  single-phase 
A.c,  that  the  induction  motor  is  rated  at  its  maximum  speed, 
whereas  the  series  motor  is  rated  on  the  basis  of  a  speed  which 
may  be,  and  often  is,  not  more  than  half  the  maximum.  In 
practice,  the  single-phase  motor,  even  at  the  low  frequency  adopted 
as  the  standard  on  the  Continent  (16j!  or  IB)  is  undoubtedly  more 
bulky  than  the  continuous-current  motor.  As  an  illustration  of 
this,  the  2,000-H.P.  600-volt  motor  of  the  Pennsylvania  Railroad 
locomotives  may  be  compared  with  the  800- n. P.  single-phaee  motor 
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Fig.  l.— 2,000-h.p.  d.c.  Motor.    800-h.p.  Single-phase  Motor. 


of  the  Lotschberg  locomotive  equipped  by  the  Allgemeine  Elek- 
tricitats  Gesellschaft.  The  comparison  is  shown  in  fig.  1,  the  two 
motors  being  drawn  to  the  same  scale. 

The  advantage  of  forced  ventilation  in  increasing  the  continuous 
capacity  is  so  great  that  it  is  becoming  general  to  introduce  it  in 
locomotives  of  all  classes  except  small  industrial  locomotives.  The 
complication  of  apparatus  involved  in  the  provision  of  the  blowers 
is  not  great,  and  no  trouble  in  regard  to  maintenance  need  be 
anticipated,  as  the  blowers  and  their  motore  can  be  fixed  in  the 
interior  of  the  locomotive  where  they  can  be  inspected  at  any  time. 
An  electric  locomotive  differs  essentially  from  a  motor-coach  both 
as  to  its  function  and  as  to  its  constitution.  A  motor-coach 
equipment  is  usually  designed  to  enable  the  train  to  be  started 
with  a  high  acceleration,  and  the  weight  of  the  motor-coach  is 
kept  down  to  the  lowest  limit  consistent  with  strength  and  the 
requisite  capacity.  In  the  design  of  an  eleotric  locomotive,  on  the 
other  hand,  the  weight  is  arbitrarily  chosen  ;  the  principal 
deciding  factors  are  the  adhesion  necessary  to  enable  the  required 
tractive  effort  to  be  exerted,  and  the  speed  of  travel.  In  many 
cases  locomotives  are  ballasted  in  order  to  bring  up  the  total 
weight  to  the  required  value.  In  the  second  place,  electric  loco- 
motives are  not  usually  intended  for  service  in  which  high 
acceleration  is  required.  Rapid  starting  is  not  a  matter  of  great 
importance  for  freight  trains  or  for  long-distance  passenger  trains. 
In  consequence  the  proportion  of  the  weight  on  the  driviDg  wheels 
to  the  total  weight  of  the  train  in  the  case  of  freight  trains  might 
perhaps  be  as  low  as  1  to  20  ;  whereas  for  multiple-unit  trains  it 
would  seldom  be  less  than  1  to  2J,  or  1  to  3.  This  difference  in 
the  ratio  of  adhesion  weight  to  total  weight  has  a  marked  influence 
on  the  control  system. 

The  weight  on  a  pair  of  driving  wheels  is  generally  not  far 
from  the  maximum  permissible  weight,  as  deteimined  by  the 
strength  of  the  track,  bridges,  &c,  and  a  locomotive  is  utilised  to 
the  greatest  advantage  when  it  is  coupled  to  the  heaviest  train 
with  which  it  is  able  to  deal ;  that  is,  haul  at  the  regulation  speed 
on  the  line  selected,  start  on  the  steepest  rising  gradient,  and  stop 
on  the  maximum  falling  gradient. 

The  variations  of  the  tractive  effort  exerted  by  the  motors  during 
the  progress  of  the  controller  depend  on  the  number  of  steps  in 
which  the  controlling  resistances  are  switched  out  with  the  motors 
in  series  and  in  parallel.  Whatever  the  variation  may  be,  the  current 
on  each  position  of  the  controller  must  be  allowed  to  fall  so  far 
that  when  the  next  step  of  resistance  is  switched  out  the  current 
does  not  increase  beyond  the  value  corresponding  to  the  maximum 
permissible  tractive  effort.  If  the  load  behind  the  locomotive 
when  travelling  up  the  specified  gradient  is  too  great,  the  current 
will  never  fall  sufficiently  to  permit  the  controller  to  progress 
without  causirg  the  wheels  to  slip.  If,  therefore,  the  load  is 
excessive,  the  locomotive  will  *be  unable  to  start  the  train  and 
gather  speed  on  the  gradient,  although  it  may  be  perfectly  capable 
of  maintaining  full  speed  up  the  gradient  if  the  train  has  already 
been  started  on  the  level  or  on  an  easier  gradient. 


If  the  maximum  theoretical  load  is  attached  to  the  locomotive, 
the  acceleration  varies  from  a  fairly  high  value  down  to  almost 
zero  on  each  position  of  the  controller.  In  practice,  therefore,  the 
losd  must  be  limited  to  something  less  than  the  theoretical 
maximum  value.  The  only  safe  way  is  to  estimate  the  tractive 
resistance  on  the  high  side  and  allow  a  margin  beyond  the  calcu- 
lated value  to  ensure  that  the  starting  period  is  not  unduly 
prolonged. 

The  number  of  steps  in  the  control  system  will  depend  on  the 
characteristics  of  the  motor  in  question.  If  the  magnetic  oircuit 
of  the  motor  is  not  highly  saturated  on  that  part  of  its  range 
which  is  used  during  starting,  and  if  the  resistance  of  the  motor  is 
relatively  high,  the  number  of  steps  necessary  to  keep  the  torque 
variation  within  moderate  limits  is  not  likely  to  be  excessive.  The 
greater  the  saturation,  and  the  lower  the  internal  resistance,  the 
greater  will  be  the  number  of  steps. 

In  a  general  way  one  may  say  that  the  bigger  the  motors  the 
lower  will  be  the  internal  resistance,  and  therefore  the  greater  the 
number  of  steps. 

The  q  uestion  of  self-induction  in  the  motor  windings  does  not 
enter  into  the  consideration  of  the  problem.  On  the  other  hand, 
there  are  two  factors  which  make  for  some  uncertainty  as  to  the 
precise  fluctuations  of  the  torque  during  the  accelerating  period, 
viz.,  the  variation  of  the  supply  voltage  and  the  variations  in  the 
resistance  values  of  the  controlling  resistances  due  to  the  rise  in 
temperature.  The  first  of  theBe  tends  to  reduce  the  fluctuations,  as 
the  supply  voltage  will  generally  fall  slightly  as  more  current  flows 
through  the  motors.  The  second  is  very  uncertain,  depending  on 
the  working  conditions,  &c 

To  a  certain  extent  the  same  problem  is  met  with  when  A.C. 
motors  are  employed,  either  with  rheosattic  control  or  with  voltage 
control  obtained  by  drawing  current  from  successive  tappings  of  a 
transformer.  The  actual  variation  of  motor  torque  from  step  to 
step  will,  however,  depend  upon  the  effect  of  the  self-induction  of 
the  motor  windings  on  the  motor  characteristics.  This  effect,  so 
far  as  the  speed-current  curve  is  concerned,  is  similar  to  that  of  a 
large  increaee  in  the  internal  resistance  of  the  motor,  and,  there- 
fore, greatly  reduces  the  fluctuation  of  the  torque  for  any  given 
number  of  steps. 

It  is  evident  that  the  irregularity  of  the  effort  exerted  by  the 
motor  equipment  of  an  electric  locomotive  is  a  disadvantage  which, 
under  certain  circumstances,  reduces  the  usefulness  of  the  loco- 
motive. It  may  be  compared  with  a  very  similar  characteristic  of 
the  steam  locomotive,  the  tractive  effort  of  which  varies  with  the 
positions  of  the  cranks.  There  is,  however,  this  difference  between 
the  two  cases  :  the  tractive  effort  of  the  steam  locomotive  fluctuates 
under  all  conditions,  whereas  that  of  the  electric  locomotive  is 
uniform  on  any  single  step  of  the  controller,  whether  intermediate 
or  final,  so  long  as  the  speed  remains  constant,  and,  therefore,  at 
the  worst,  fluctuates  only  during  the  actual  starting  period. 

For  continuous-current  equipments  variable  voltage  might  be 
obtained  by  some  form  of  motor-generator,  but  this  method  is 
open  to  the  great  objection  that  the  motor- generator  is  practically 
a  sub-station  installed  in  the  locomotive,  and  is  extremely  bulky 
and  expensive,  and  costly  to  maintain. 

The  case  is  quite  different  with  large  locomotives  equipped  on  the 
single-phase  alternating-current  system.  Voltage  variation  can  be 
very  conveniently  provided  without  using  rotating  machinery ,  simply 
by  providing  taps  on  the  secondary  winding  of  the  step-down 
transformer.  However,  it  is  not  practicable  to  go  very  far  in  the 
direction  of  fine  graduation.  In  practice,  owing  to  the  require- 
ments of  single-phase  motor  design,  the  voltage  even  at  full  speed 
is  seldom  more  than  about  300.  It  is  also  customary  to  employ 
large  motors  for  these  locomotives,  and  consequently  the  motor 
current  which  must  be  dealt  with  by  the  controlling  contactors 
may  be  very  heavy. 

The  alternative  is  to  use  an  induction  regulator  or  variable 
transformer,  this  method  has  the  great  advantage  of  simplicity, 
as  it  entirely  eliminates  the  contactors  and  the  tappings  on  the 
low-tension  side  of  the  main  transformer.  It,  however,  also  has 
the  serious  disadvantage  of  introducing  into  the  locomotive  a 
bulky  and  heavy  additional  piece  of  apparatus  which  adversely 
affects  the  efficiency  and  the  power  factor  of  the  equipment. 

An  alternative  method,  which  is  in  reality  a  combination  of  the 
contactor  system  and  the  induction-regulator  system,  was  worked 
out  by  the  writer  about  eight  years  ago,  and  has  been  adopted  on 
several  of  the  single-phase  locomotives  equipped  by  Messrs.  Siemens- 
Schuckert  for  the  Prussian  State  Railways. 

This  method  consists  in  the  employment  of  a  small  induction 
regulator  combined  with  a  number  of  contactors  which  control 
the  connections  from  the  motors  to  the  tappings  of  the  low-tension 
winding  of  the  main  transformer.  The  function  of  the  regulator 
is  to  increase  the  voltage  at  the  terminals  of  the  main  motor  or 
motors  as  gradually  as  may  be  required  until  the  voltage  corres- 
ponding to  the  next  higher  tapping  of  the  transformer  is  reached. 
At  this  point  a  change  is  made  in  the  circuit  connections  by  closing 
a  fresh  contactor  and  opening  the  one  previously  closed,  which 
operation  can  be  effected  without  giving  rise  to  any  local  short- 
circuits  or  serious  sparking  or  difficulties  of  any  kind.  If  the 
number  of  contactors  employed  is,  for  example,  four,  the  capacity 
of  the  regulator  is  reduced  to  one-fourth  ;  if  six,  it  is  reduced  to 
one-sixth.  Whatever  the  number  and  the  consequent  reduction  in 
size,  however,  it  is  possible  and  easy  to  ensure  that  the  voltage 
variation  shall  be  as  gradual  as  may  be  detired. 

There  are  various  ways  of  carrying  out  this  method,  but  pro- 
bably the  simplest  is  shown,  quite  diagrammatically,  in  fig.  2.  In 
thiB  diagram  six  tappings  and  six  contactors  are  shown.  The 
voltage  of  the  secondary  winding  of  the  regulator  through  which 
the  main  current  flows  is  exactly  equal  to  the  voltage  between  any 
two  adjacent  tappings.    Current  passes  into  the  secondary  winding 
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nt  eithor  end  according  to  which  end  is  connected  to  a  closed  oon- 
Motor  and  panel  out  from  the  middle  point  to  the  motors.    The 

tapping"  are  conneotod  through  the  OOntw  ton  alternately  to  two 

lends,  x  an<l  y  ;  1,  '.i  and  5  being  OOOIUOted  to  ,  and  :',  I  Bind  6  to 
Y.  The  ends  of  the  regulator  secondary  are  permanently  con- 
nected to  theHO  leads  x  and  Y.  For  the  minimum  voltage,  con- 
tactor 1  in  cloHed,  the  primary  of  the  regulator  being  in  such  a 
position  that  the  voltago  induced  in  the  secondary  opposes  the 
voltage  of   the  main   transformer.     To    increase    the    voltage,  the 
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regulator  ie  turned  round  until  the  voltage  induced  in  its 
secondary  is  added  to  the  voltage  of  the  main  transformer.  At 
this  point  contactor  2  is  closed,  and  contactor  1  opened,  and  the 
circuit  is  in  this  way  rearranged  so  that  the  regulator  voltage 
opposes  the  main  transformer  voltage  corresponding  to  the  second 
tapping.  The  regulator  is  then  turned  round  again  as  before  and 
the  process  repeated  until  the  full  voltage  is  reached. 

Referring  once  more  to  continuous-current  locomotives,  the 
importance  of  avoiding  shocks  also  has  its  influence  on  the  con- 
trol equipment.  During  the  starting  period  there  are  at  least  two 
occasions  when  shocks  of  greater  or  less  severity  are  possible  and 
are  to  be  avoided,  so  far  as  may  be,  in  the  interest  of  the  couplings 
between  wagons.  The  first  occasion  is  when  the  current  is  first 
switched  on  to  the  driving  motors.  The  control  equipment  must 
therefore  be  arranged  so  that  the  tractive  effort  on  the  first  notch 
or  step  of  the  controller  is  relatively  quite  small.  It  should  also 
be  remembered  that  if  the  starting  acceleration  of  the  locomotive 
when  working  light  is  too  great,  it  may  be  difficult  for  the  loco- 
motive driver  and  his  mate  to  keep  their  feet. 

The  other  occasion  of  which  a  shock  is  to  be  avoided  is  during 
the  transition  in  the  grouping  of  the  motors  from  series  to 
parallel.  This  can  be  effected  by  employing  the  well-known 
bridge  system  of  control,  in  which  the  full  torque  is  maintained 
by  the  driving  motors  right  through  the  transition  stage,  subject 
of  course  to  the  fluctuations  that  occur  to  the  same  extent  during 
the  whole  of  the  starting  period. 

Dealing  now  with  the  arrangement  of  the  controlling  resist- 
ances, it  is  to  be  observed  that  in  order  to  keep  the  fluctuations 
within  given  limits,  it  is  necessary  to  provide  more  steps  for  cutting 
out  resistance  in  the  series  grouping  than  in  the  parallel.  This 
can  be  done  most  conveniently,  and  without  involving  the  pro- 
vision of  any  more  contactors,  by  arranging  the  equipment  on  the 
bridge  system,  in  which  each  motor  or  group  of  motors  has  its 
own  set  of  resistances  and  contactors  for  cutting  out  these  resist- 
ances in  steps,  and  by  cutting  out  one  section  of  resistance  from 
each  of  the  two  sets  alternately  while  operating  in  series  and 
cutting  out  the  same  sections  simultaneously  when  operating  in 
parallel. 

The  material  most  generally  used  for  the  main  controlling 
resistances  in  continuous-current  locomotives  is  cast-iron.  This 
can  be  either  plain  grey  cast-iron,  or  an  alloy  which  contains 
certain  ingredients  giving  qualities  of  elasticity  and  high  resist- 
ance. There  is  no  difficulty  in  obtaining  grids  having  a  specific 
resistance  of  about  80  x  10-6  ohms  per  cubic  centimetre,  and 
capable  of  carrying  intermittently  currents  from  30  amperes  to 
400  amperes  or  higher  still  if  necessary.  The  grids  are  usually 
left  plain  without  any  rust  preventive. 

The  determination  of  the  resistance  values  in  any  particular 
case  is  not  very  difficult  if  the  motor  characteristics  are  known. 
On  the  other  hand,  it  is  extremely  difficult  to  decide  on  the 
capacity  of  the  resistances  for  a  locomotive  unless  the  conditions 
of  service  are  very  precisely  stated.  As  a  general  rule  it  is  impos- 
sible to  lay  down  a  set  of  conditions  such  as  can  easily  be  given 
for  multiple-unit  trains  in  urban  or  suburban  service.  A  loco- 
motive can  be  most  irregular  in  its  working. 

The  only  rule  which  will  provide  for  perfect  security  against 
overheating  is  to  make  the  resistances  so  large  that  continuous 
running  on  any  step  of  the  controller  is  possible  without  giving 
rise  to  excessive  temperatures.  There  is  no  difficulty  in  meeting 
this  condition  in  the  case  of  a  low-power  locomotive,  and  there  is 
everything  in  its  favour. 

For  high-power  locomotives  it  is  practically  impossible  to  attain 
to  this  ideal  on  account  of  the  space  required.  For  such  loco- 
motives the  only  thing  to  be  done  is  to  examine  each  case  separately 
and  insert  as  much  resistance  as  can  be  conveniently  disposed  in 
the  space  available.  It  may  also  be  necessary  to  take  into  con- 
sideration the  question  of  forced  ventilation  for  the  resistances. 

On  the  Continent  liquid  rheostats  have  been  used  in  one  or  two 
cases,  principally  for  three-phase  locomotives.  For  continuous- 
current  locomotives  it  would  be  difficult  to  utilise  such  an  arrange- 
ment, and  for  single-phase  locomotives  a  rheostat  finds  no  place. 

With  regard  to  control  apparatus  proper,  whereas  in  equipments 
for  motor  coaches  the  designs  are  practically  determined  by  the 
requirements  of  multiple-unit  working,  no  such  condition 
necessarily  applies  to  locomotive  control-apparatus.  There  are,  of 
course,  cases  in  which  this  provision  cannot  be  dispensed  with,  for 
example  on  the  freight  locomotives  for  the  Kiruna-Rikegraensen 
line  in  the  North  of  Sweden.    These  locomotives  are  intended  for 
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synchronously  from  the  master  controller  m  the  leading  looo- 
motive, electrical  connections  bein;  ',y  a  control  cable 
with  the  usual  couplers  from  front  to  back  of  the  train. 

This  condition  is,  however,  up  to  the  present  somewhat  excep- 
tional, the  more  usual  arrangement  being  that  the  eleotrl 
motive  is  a  single  unit  suitable  for  hauling  I 
weights  in  the  same  way  as  steam  locomotives.  In  many  case* 
advantage  can  betaken  of  this  to  arrange  the  main  circuit-breaker 
and  perhaps  the  reversers  for  hand  operation  by  means  of  levers, 
hand  wheels  and  geared  shafts.  Several  of  the  single-phase  loco- 
motives built  on  the  Continent  have  been  designed  on  this 
principle. 

Turning  now  to  a  rather  more  detailed  consideration  of  loco- 
motive control-apparatus,  it  must  be  admitted  that  in  many  cases 
there  is  nothing  to  distinguish  the  various  items  in  the  equip- 
ment from  similar  items  in  the  control  equipments  of  multiple- 
unit  trains  except  size  and  quantity.  The  contactors  are  more 
numerous  and  are  larger  to  deal  with  the  higher  current.  The 
circuit-breakers,  fuses,  &c,  are  designed  on  well-known  lines, 
merely  adapted  to  altered  conditions.  Reversers  are  commonly 
eliminated  and  replaced  by  the  necessary  number  of  contactors. 

Circuit- breakers  for  D.o.  locomotives  do  not  call  for  any  special 
remark  except  that  on  high-voltage  systems  the  circuit- breaker 
must  not  only  be  substantial,  but  should  also  be  allowed  plenty  of 
room  in  which  the  arc  may  spread.  Where  the  high-voltage  con- 
tinuous-current supply  is  distributed  by  means  of  an  overhead  line, 
it  is  advisable  that  the  arc  formed  on  breaking  a  heavy  overload  or 
a  short-circuit  should  not  be  violently  disrupted  by  means  of  a 
strong  magnetic  blow-out,  otherwise  there  is  a  liability  for  surges 
to  be  set  up  in  the  overhead  line.  On  A.c.  locomotives  the  circuit- 
breakers  are  usually  oil  switches  similar  to  those  used  in  generating 
stations,  but  adapted  to  fit  into  the  locomotive. 

For  locomotives,  especially  freight  locomotives,  there  can  be  no 
question  as  to  the  benefits  to  be  gained  from  taking  the  regulation 
of  the  tractive  effort  at  starting  out  of  the  hands  of  the  driver.  So 
far  as  the  author  is  aware,  the  only  cases  where  automatic  control 
is  employed  are  on  the  three-phase  locomotives  for  the  Simplon 
Tunnel  and  the  Italian  railways.  The  author  is  strongly  of  the 
opinion  that  if  the  limit  switches  are  adjustable,  and  if  the  control 
equipment  can  be  changed  over  without  difficulty  or  complication 
from  automatic  to  hand  control  whenever  circumstances  require 
such  a  change,  there  is  everything  to  be  gained  by  relieving  the 
driver  of  the  necessity  of  watching  the  ammeter,  and  setting  him 
free  to  attend  to  the  signals  and  to  his  other  duties. 

Coming  to  induction  regulators  for  controlling  single-phase  rail- 
way motors,  the  main  point  to  which  attention  may  be  drawn  is 
the  necessity  for  very  substantial  construction.  Except  when  the 
relative  positions  of  the  primary  and  secondary  windings  are  such 
that  the  mutual  induction  is  zero,  there  is  a  very  considerable 
torque  produced  by  the  action  of  the  magnetic  field  and  the  current 
in  the  secondary  winding.  A  fairly  powerful  motor  is  needed  to 
operate  the  regulator,  and  the  reduction  gearing  between  the  motor 
and  the  regulator  mutt  be  of  a  very  substantial  nature.  Some 
trouble  has  been  experienced  with  regulators  of  this  type,  due  to 
breakage  of  the  gears,  which  were  designed  before  the  effect  of  the 
powerful  fluctuating  torque  was  fully  realised.  Any  sudden  over- 
load or  short-circuit  in  the  main  motors  is  bound  to  set  up  a  tre- 
mendous force  in  the  induction  regulator,  and  the  whole  of  this  is 
transmitted  to  the  teeth  of  the  gear-wheel. 

On  the  Continent  the  general  tendency  seems  now  to  be  setting 
towards  the  use  of  contactors  exclusively  for  locomotives  however 
large.  This  has  been  the  practice  all  along  in  the  United  States, 
and  has  much  to  recommend  it.  The  action  of  a  contactor  may  be 
regarded  as  practically  instantaneous,  and  in  case  of  momentary 
failure  of  the  supply  all  the  contactors  will  open,  and  the  control 
system  can  easily  be  arranged  in  such  a  way  that  they  will  not 
close  again  except  by  notching  up  from  the  first  position  of  the 
master  controller.  In  this  way  protection  is  provided  against 
sudden  rushes  of  current.  With  the  induction  regulator,  or  indeed 
with  any  other  controlling  mechanism  operated  by  an  auxiliary 
motor,  such  as,  for  example,  the  drum-type  controller  of  the  new 
Lotschberg  single-phase  locomotive,  similar  protection  can  be  pro- 
vided, but  the  process  is  comparatively  slow  and  cumbersome. 

On  the  other  hand,  the  induction  regulator  undoubtedly  possesses 
the  advantage  already  mentioned  of  fine  graduation  in  the  regula- 
tion of  the  speed  and  tractive  effort  of  the  locomotive,  which  can 
only  be  obtained  with  contactors  by  multiplying  the  number  of  con- 
tactors and  operating  circuits  and  by  enlarging  the  master  controller. 

Most  engineers  will  agree  that  the  fewer  auxiliary  motors  there 
are  in  a  locomotive  the  better.  So  far  as  single-phase  locomotives 
are  concerned,  the  supply  of  current  at  a  voltage  suitable  for  small 
motors  is  quite  a  simple  matter,  as  there  is  usually  an  auxiliary 
transformer  which  can  be  tapped  as  required.  With  continuous- 
current  locomotives,  however,  especially  when  the  supply  voltage 
is  higher  than  600  voltp.  the  auxiliary  motors  must  be  fed  either 
from  the  main  supply  direct,  or  from  the  motor-generator.  In 
either  case  the  voltage  is  probably  inconveniently  high  for  small 
motors.  There  is  no  great  difficulty  in  insulating  master  con- 
trollers and  contactor-operating  coils  for  600  or  750  volts,  or  in 
reducing  the  voltage  on  each  coil  by  means  of  control  rheostats. 

It  would  be  a  mistake,  however,  to  press  forward  too  much  in 
the  direction  of  a  rigid  standardisation  until  the  general  require- 
ments of  electric  locomotives  and  their  operating  conditions  are 
better  known. 
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Discussion  in  London. 

Mr.  Roger  Smith,  in  opening:  the  discussion,  referred  to  the 
fact  that  dear  fuel  and  the  physical  conditions  arising  from  smoke, 
fco.,  accounted  for  the  electrification  of  Continental  main  lines  and 
tunnel  and  terminal  railways  in  America.  In  this  country  fuel 
was  cheap  and  electrification  was  not  required  on  that  account. 
There  was  special  cases  in  colliery  districts  where  the  conditions 
favoured  the  use  of  electric  locomotives,  which  would  weigh  less 
than  the  steam  locomotive.  Looking  at  the  performance  curves  of 
direct-current  motors  and  controllers,  given  by  the  author,  he 
could  not  help  being  struck  by  some  of  the  disadvantages  of  the 
n.c.  motor  as  compared  with  the  single-phase  commutator  motor. 
With  the  latter  every  notch  was  a  running  notch,  and  the 
driver  could  continue  on  one  until  conditions  changed,  and  then 
pass  on  to  the  next.  With  d.c.  traction  the  contact  steps  might 
be  too  great  and  overstep  the  adhesion.  Unless  the  Ward-Leonard 
or  other  system  was  used  in  a  d  c.  locomotive,  it  seemed  difficult 
for  the  latter  to  compete  with  a  locomotive  equipped  with  the  A.c. 
commutator  motor  for  varied  services.  On  the  North-Eastern 
Railway  electric  trains,  automatic  controllers  were  in  use — the 
controller  notching  itself  trp  after  the  handle  was  moved.  This 
had  proved  a  great  advantage  during  the  recent  strike,  when 
many  new  men  were  put  on  to  drive  without  special  training  in 
the  use  of  the  equipment. 

JIu.  F.  W.  Carter  discussed  a  previous  paper  by  the  author,  not 
circulated  at  the  meeting  ;  his  remarks  dealt  more  particularly 
with  the  unsatisfactory  features  of  past  electric  locomotives,  which 
he  thought  the  author  might  have  referred  to.  He  said  that  the 
Westinghouse  (U.S.A  )  view  of  the  case  was  that  only  those  loco- 
motives using  the  Scotch  yoke  arrangement  were  successful  on 
the  Continent,  and  no  doubt  side  rods  had  given  much  trouble. 
There  were  racking  forces  in  the  coupling  rods,  which  were  not 
found  in  steam  locomotives  and  which  constituted  a  serious  obstacle 
to  success. 

Mk.  J.  Bowden  said  that  apart  from  gauge  limitations  of  elec- 
tric locomotives  there  were  many  mechanical  features  in  question 
and  suitability  of  design  really  affected  the  cost  of  operation. 
Electric  locomotives  in  the  States  were  originally  developed  by 
electrical  engineers,  but  the  railways  then  took  the  matter  up  and 
side  rpds  were  introduced  and  appeared  to  be  successful.  The 
Metropolitan  Railway  had  electric  locomotives  in  service  develop- 
ing 1,000-1,200  h.p.  He  understood  that  reversers  had  given 
trouble,  and  the  latest  Lancashire  and  Yorkshire  Railway  equip- 
ments had  contactor  reversing. 

Mr.  J.  B.  Sparks  pointed  out  that  with  the  h.t.-d.c.  system 
much  smaller  currents  had  to  be  dealt  with,  and  therefore  if  more 
contacts  were  required,  they  might  still  not  be  so  expensive  as  in 
the  case  of  single-phase  control.  Direct-current  locomotives  had 
been  supplied  in  the  States,  costing  between  £60  and  £70  per  ton, 
but  single-phase  locomotives  were  much  more  expensive. 

Db.  S.  P.  Smith  thought  the  comparison  between  the  two 
motors  illustrated  in  fig.  1  was  scarcely  fair.  The  d.c.  motor  gave 
2,000  h.p.  on  a  short-hour  rating,  and  should  be  normally  rated  at 
1,200  h.p.  ;  it  weighed  19  tons,  and  ran  at  200  R  p.m.  The  800-h.p. 
a.c.  motor  was  of  a  comparatively  heavy  type,  and  a  simple  series 
motor  would  weigh  less,  but  its  weight  was  14  tons,  and  its  speed 
liJO  r.p.m.  A  h.t.  direct-current  motor  would  be  roughly  the  same 
weight  as  the  single-phase  commutator  motor. 

The  Author,  in  briefly  replying,  said  that  field  control  had  been 
adopted  on  some  of  the  Pennsylvania  locomotive  motors,  but  he  had 
not  heard  of  any  motor-generator  control  system  in  use. 


Discussion  in  Birmingham. 

Dr.  C.  C.  Garrard  asked  whether  there  was  any  possibility  of 
the  series  system  being  applied  to  electric  traction.  He  was  sur- 
prised that  automatic  control  had  not  been  used  on  electric  loco- 
motives, as  it  would  leave  the  driver  more  time  to  watch  the 
signals,  fco.  He  thought  that  liquid  controllers  could  have  been  used 
in  locomotive  work  with  success.  For  electric  winding  machinery 
liquid  controllers  were  universally  used,  and  this  was  a  more 
difficult  problem,  as  the  winder  had,  perhaps,  to  be  stopped  and  started 
once  or  twice  a  minute.  He  asked  whether  any  action  had  yet  been 
taken  with  a  view  to  standard  ipiog  electric  traction  on  the  railways  in 
this  country,  as  it  seemed  desirable  that  something  should  be 
attempted  in  this  direction. 

Dr.  T.  F.  Wall  said  that  the  conclusion  drawn  from  the  remarks 
of  Mr.  R  iger  Smith  and  Mr.  Lydall  was  that,  for  fast  passenger 
service,  the  continuous-current  series  motor  was  at  a  disadvantage 
as  compared  with  the  steam  locomotive,  because  the  characteristic 
of  the  ordinary  series  motor  was  such  that  the  torque  diminished 
too  rapidly  with  the  speed— the  torque  at  low  speeds  being  limited 
by  the  strength  of  the  draw-gear.  It  seemed  to  the  speaker,  how- 
ever, that  by  the  use  of  a  diverter  to  the  field  coils  the  torque  at 
the  high  speeds  might  be  increased  at  will.  If  the  supply  pres- 
sure was  constant,  the  armature  current  at  any  given  speed  would 
be  greater  when  a  diverter  was  used  than  when  one  was  not  used, 
whilst  for  a  given  speed  the  flux  per  pole  would  be  practically  the 
same  whether  a  diverter  was  used  or  not.  Consequently,  the  use 
of  a  diverter  would  enable  the  motor  to  exert  a  larger  torque  at  a 
given  speed. 

.Mr.  E.  C.  PonLTNEY  asked  whether  any  system  of  air  filtering 
was  used  in  the  case  of  electric  locomotives  which  were  fitted  with 
fans  to  cool  the  motors,  as  he  supposed  dust  drawn  in  and  blown 
into  the  machines  would  be  detrimental  to  their  working.  He  also 
asked  what  these  large  electric  locomotives,  some  of  them  of 
2,000  h.p.,  weighed  per  h.p.,  what  was  their  approximate  cost  per 
torj,  and  what  were  the  operating  costs  per  mile,  that  is,  main- 
tenance and  running  costs.  Steam  locomotives  working  with 
saturated  steam  developed  about  9'5  I.H.P.  per  ton  of  total  weight 


(engine  and  tender)  and  locomotives  working  with  superheated  steam 
developed  about  11'6  I. h.p.  per  ton  of  total  weight  at  speeds  of 
from  55  to  60  M.P.H.,  or  about  220  r.p.m.  A  steam  locomotive  fitted 
with  a  superheater  designed  to  develop  continuously  2,500  I. H.P. 
would  weigh  with  tender  about  200  tons,  and  the  boiler  would  have 
to  contain  at  least  4,000  sq.  ft.  of  heating  surface.  £65  per  ton 
was  the  cost  given  for  a  modern  express  locomotive,  and  the 
operating  costs  were,  for  maintenance,  from  2s.  6d.  to  5s.  7d.  per 
mile,  while  running  costs  varied  from  7e.  8d.  to  10s.  Id.  per  mile, 
and  total  costs,  maintenance  and  running,  varied  from  lis.  3d.  to 
15s.  2d.  per  train-mile. 


NEW    ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


B.T.H.  Lightning  Arresters. 

The  British  Thomson-Houston  Co.,  Ltd.,  of  Rugby,  have  for- 
warded us  particulars  of  their  new  compression  chamber  multi-gap 
lightning  arresters  for  alternating!  currents,  which  are  being  sup- 
plied to  meet  the  demand  for  an  arrester  which  will  give  good 
protection  at  low  coat. 

The  large  discharge  capacity  is  evidenced  by  the  fact  that  it 
is  only  necessary  to  employ  a  resistance  of  about  40  ohms  in 
series  with  the  2, 200- volt  arrester  unit.  Our  view,  fig.  1,  ib 
of  one  of  these  arresters  broken  away  to  show  the  interior 


Fig.  1.— Compression  Chamber  Multi-Gap  Lightning 
Arrester,  with  Porcelain  broken  away  to  show 
Intebior. 

The  upper  line  lead  is  conneoted  to  a  carborundum  resistance 
rod,  the  bottom  end  of  which  makes  contact  with  the  upper 
electrode  of  a  series  ;  these  electrodes  are  spaced  equal  distances 
apart  by  means  of  porcelain  separators,  and  together  with  the 
resistance,  are  enclosed  in  a  porcelain  tube — the  construction  being 
shown  in  our  view. 

Outside  the  lower  portion  of  the  tube  are  placed  the  antennas, 
consisting  of  metal  strips  lying  parallel  with  the  spark  gap — 
which  are  connected  to  the  earth  lead  at  the  bottom  and  to  the  lower 
electrode.  The  antenna;  are  enclosed  in  a  porcelain  box,  filled  in 
with  compound. 

The  antenna;  modify  the  capacity  between  each  electrode  and 
earth,  reducing  the  discharge  voltage  without  reducing  the  power 
of  the  device  to  open  the  circuit  after  a  heavy  discharge. 
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New  B.T.H.  Half-watt  riflings. 

We  havo  received  partiouliirH  from  the  BBITIBS  THOMSON' 
HOOSTON  Co.,  Ltd.,  of  Mazda  Houbo,  77,  Upper  ThameB  .Street, 
I'll'.,  of  two  Homi-indireot  fittings  with  Alba  and  Oalla  glatm  bo  win 
respectively.  From  what  h'.iH  beon  said  of  the  high  intrinsic 
brilliancy  of  the  half-watt  lamp,  it  in  obvious  that  for  interior 
lighting  theso  lamps  must  be  adequately  screened  from  view, 
oither  by  moans  of  fairly  donso  diffusing  glusswaro,  or  of  opa<iue 
bowls. 

In  the  present  fittings,  which  are  shown  in  figs.  2  and  I!,  dense 
white   glass   bowls  aro    employed,    which  agreeably  diffuse  and 


Fig.  2. — B.T.H.  Semi-indirect 
Fitting  with  Alba  Glass 
Bowl,  specially  designed 
to  take  Mazda  Half- watt 
Lamp. 


Fig.  3. — B.T.H.  Semi-indirect 
Fitting  with  Calla  Glass 
Bowl,  specially  designed 
to  take  Mazda  Half- watt 
Lamp. 


effectively  distribute  the  light  of  the  lamps.  The  characteristics 
of  Alba  and  Calla  glassware  are  sufficiently  well  known,  and  there 
is  no  need  to  describe  them  here.  Those  who  desire  to  see  the 
illuminating  results  obtained  are  advised  to  call  at  Mazda  House. 

The  British  Thomson-Houston  Co.,  Ltd.,  in  their  "  Half- 
Watt"  Price  List  (No.  11,000),  show  five  different  patterns  of 
Goliath    Edison    screw  holders    suitable    for    half  -  watt   lamps. 


Fig.  i. — New  Type  of  Ventilated  Half-Watt  Lampholder. 

These  include  brass  and  porcelain  holders,  fitted  with  cord  grip, 
suspension  hook,  or  drilled  and  threaded  top.  All  are  substantially 
constructed,  and  have  an  ample  margin  of  safety  in  the  matter  of 
carrying  capacity. 

The  disadvantage  of  the  ordinary  Goliath  holder  lies  in  the  fact 
that  it  is  a  Goliath  holder,  and  is  somewhat  unsightly  because  of 
its  size.  A  new  holder  has  now  been  introduced  by  the  B.T.H.  Co. 
which  is  of  normal  size,  with  graceful  lines  and  of  neat  design. 
The  holder  is  made  of  brass,  and  the  case  is  ventilated  by  vertical 
aperatures  around  the  lower  part,  and  lozenge-shaped  apertures 
around  the  top.  Ventilation  between  the  cap  of  the  lamp  and  the 
interior  of  the  holder  is  secured  by  means  of  a  vertical  channel  cut 
across  the  thread  of  the  holder. 


Since   Mazda     half-watt.    lampi     are   b<-:nt,'  <rx t.«-ri -i v»-Iy    \wA    Un 

Interior  lighting,  the  Importance  of  thin  new  bolder  di 

will  be  ri'iil 

The  new  B.TJI.  holder  (Oatalofrn    "...   \><  ,  am  be  «een  and 
purchased  at  Haeda  Hon* 

N<  \\  (ilaMHwnre. 
Tmk   BtolSOS  tt  Swan   Umii.h   BlBCTRIC   I  l.iu.,    of 

Ponder'i  End,  Hiddleeex,   have  recently   jt*i;i-:.<i  on    tin-    market 
Ediswan  "  Ultrulux,"  a  new  aoientifla  glaaaware  for  electric  light 


Fig.  5— Concentrating  Type.    Fig.  6.— Distributing  Type. 
Ediswan    "  Ultralux  "    Glassware. 

fittings.  It  is  pure  white,  of  even  thickness,  and  is  provided  with 
a  standard  lj-in.  hole,  thereby  dispensing  with  galleries.  It  is 
made  in  two  types,  concentrating  and  distributing,  as  shown  in 
figs.  5  and  6. 

Artistic  Fittings  for  Wotan    Half-Watt  Lamps. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tyssen  Street, 
Dalston,  send  us  particulars  of  two  fittings  suitable  for  use  with 
Wotan  half -watt  lamps. 

One  of  these  is  made  up  for  use  with  holophane  reflector  bowls, 
and  is  especially  suitable  for  the  lighting  of  large  halls,  stores  and 
high-class  business  establishments.  This  fitting  can  be  arranged 
for   either  1,000  or  2,000  C.p.  Wotan  half-watt  lamps,  and  it  is 


Fig.  7. — Siemens  Fitting  for  Half- Watt  Indirect  Lighting. 

claimed  that  no  more  efficient  lighting  unit  can  be  obtained  when 
used  in  conjunction  with  half -watt  lamps. 

The  other  fitting  enables  Wotan  half  -  watt  lamps  to  be 
adapted  for  indirect  lighting,  and  in  this  case  a  deep  opal  bulb  is 
used.  The  indirect  lighting  system  has  been  to  some  extent 
handicapped  owing  to  the  loss  of  efficiency  through  the  absorption 
of  light  by  the  reflecting  surfaces.  As  half-watt  lamps  make  it 
possible  to  double  the  candle-power  of  the  lighting  unit,  indirect 
lighting  schemes  can  be  arranged  at  a  reduced  cost  and  far  more 
successfully  than  hitherto.  The  fitting  illustrated  in  fig.  7  can 
be  arranged  for  1,000  and  2,000-C.P.  Wotan  half-watt  lamps  in 
bowls  14  in.  and  16  in.  diameter  respectively. 

A  price  list  will  shortly  be  issued  embodying  these  designs. 
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Artificial  Daylight. 

Various  methods  of  obtaining  artificial  illumination  of  daylight 
quality  have  been  invented,  but  they  were  mostly  unfitted  for  use 
in  picture  galleries  or  studios,  either  by  reason  of  their  cost  or  the 
difficulty  of  adapting  them  to  this  particular  purpose. 

At  a  meeting  of  the  Illuminating  Engineering  Society,  on  Feb- 
ruary 20th,  Dr.  Silvanus  Thompson  gave  a  very  interesting 
demonstration  of  a  method  which  is  claimed  to  be  successful 
from  any  point  of  view.  The  method  is  simple  in  the  extreme — 
all  that  is  necessary  being  a  standard  Mazda  lamp,  dipped  in  a 
special  daylight  varnish,  supplied  by  the  British  Thomson- 
Houston  Co.,  Ltd. 

A  Pump  Governor. 

We  have  received  from  Musses.  Ronald  Trist  ft  Co.,  Ltd.,  of 
I,  Lloyd's  Avenue,  E.C.,  some  particulars  of  their  Thermofeed 
Differential  Pump  Governor  for  automatically  controlling  the 
working  of  steam  pumps  by  opening  or  shutting-off  the  steam 
supply. 

The  principle  on  which  the  device  operates  is  as  follows : — 
Water  pressure  from  the  pump  discharge  actuates  a  piston  in 
the  top  of  the  governor  through  the  intermediary  of  a  column  of 
oil  ;  the  piston  in  turn  operates  a  small  pilot  valve,  admitting 
steam  to  small  cylinder,  the  piston  in  which  moves  down,  and,  by 
means  of  its  piston  rod,  closes  a  double-beat  valve  in  the  steam 
supply  pipe. 

By  means  of  a  trigger  device  the  pilot  valve  is  held  until  the 
pressure  in  the  oil  cylinder  at  the  top  of  the  governor  falls  ;  the 
trigger  is  then  released,  and  the  small  pilot  steam  valve  moves  up 
(by  spring  control)  to  its  normal  position.  This  puts  the  control 
cylinder  below  to  atmosphere,  and  the  piston  and  attached  double 
beat  valve  are  raised  by  spring  action,  allowing  steam  to  pass  to  the 
pump. 

A  fully  illustrated  description  of  the  device  can  be  obtained  on 
application  to  the  firm. 

Electric  Drills  and  Grinders. 

We  have  received  from  Messrs.  Simplex  Conduits,  Ltd., 
of  Garrison  Lane,  Birmingham,  particulars  of  a  range  of  electric 
drilling  machines  and  motor  grinders,  which  they  are  placing  on 
the  market,  including  portable  bench  and  pillar  drilling  machines, 
and  lathe  and  hand   operated   grinding   motors.      The  machines 


LEGAL 


Fig.  8.— Simplex  Electric  Bench  Drill. 

are  fitted  with  ball  bearings  throughout,  and  have  been  designed 
to  meet  the  special  requirements  of  engineering  works  and  ship- 
yards, the  motors  being  of  ample  rating  to  withstand  the  rough 
usage  met  with  in  ordinary  working. 

We  illustrate,  in  fig.  8,  a  workshop  drill  with  a  wide  range  of 
utility,  taking  drills  from  yfi  to  \  in.,  with  two-speed  pulley  ;  the 
consumption  of  the  motor  varies  frcm  75  to  110  watts. 

Terminals  for  Small  Wires. 

We  have  received  from  Messrs.  Ross,  Courtney  &  Co.,  of 
Ashbrook  Road.  Upper  Holloway,  N.,  particulars  of  their  patent 
terminals  which  have  found  considerable  use  fur  a  variety  of 
purposes  such  as  fuse  wires,  motor-car  ignition  and  lighting  work, 
telephone  leads,  electric  elevator  connections,  kc. 

A  new  pattern  has  now  been  introduced  to  meet  the  special 
needs  of  telephone  wiring  of  a  neat  finish  to  the  leads,  it  is  a 
development  of  the  older  pattern  consisting  of  a  serrated  disk  of 
poft  copper,  in  which  the  bared  loop  formed  at  the  end  of  the  wire 
is  inserted,  a  small  washer  placed  over  it,  and  the  points  of  the 
serrations  then  bent  over  to  hold  the  washer  in  place  ;  a  small 
serrated  projecting  piece  is  now  left  on  one  side  by  means  of  which 
the  last  J  in.  or  so  of  the  wire  leading  to  the  terminal  can  be 
enclosed,  thus  giving  an  improved  finish  to  the  wire.  The  firm 
invite  inquiries  as  to  terminals  of  this  class  for  special  purposes. 


Verb  r.  Mackenzie. 
On  February  26tb,  in  the  West  London  County  Court,  before  his 
Honour  Sir  W.  Lucius  Selfe,  a  claim  for  £37  16s.  for  work  done 
and  materials  supplied  was  made  by  C.  II.  Vere,  electrical  engineer, 
Church  End,  Finchley,  against  James  Mackenzie,  of  1,  Stanley 
Gardens,  Notting  Hill.  Mackenzie  counterciaimed  for  £50  damages 
caused  by  delay  in  finishing  the  work. 

It  appeared  from  the  evidence  that  plaintiff,  in  August  last, 
gave  an  estimate  for  fitting  up  an  electric  light  installation  at 
1 ,  Stanley  Gardens,  which  the  defendant  was  converting  from  an 
old-fashioned  mansion  to  modern  Hats.  His  estimate  was  accepted 
at  £56,  with  a  discount  of  £2  10s.  if  the  work  was  completed  in 
a  month — September  30th — it  being  also  a  condition  that  £25 
would  be  paid  when  two-thirds  of  the  contract  was  completed,  and 
the  balance  on  completion.  Owing  to  a  scarcity  of  electrical 
engineers  in  the  labour  market,  the  plaintiff  was  delayed  in  his 
operations,  and  two-thirds  of  the  work  was  not  finished  by  the 
date  expected,  so  that  when  he  applied  for  the  instalment  it  was 
declined,  and  he  had  to  struggle  on,  the  contract  not  being  at  an 
end  till  well  into  October. 

Defendant  now  claimed  that  he  intended  the  flats  for  letting  at 
the  December  quarter,  and  this  he  was  unable  to  carry  out,  the 
rents  of  the  five  flats  ranging  from  £100  to  £120  each. 

Plaintiffs  excuse  for  non-completion  was  that  the  laying  down 
of  a  composite  floor  delayed  the  wiring,  and  the  plaster  work 
being  neglected  he  could  not  fix  the  switches.  I 

In  the  result  his  Honour  gave  judgment  for  the  plaintiff  for 
£31  18s.  6d.  and  costs  on  the  higher  scale,  and  for  the  defendant 
for  £16  and  costs  on  his  counterclaim. 


Howe  and  Howe  v.  Newcastle-on-Tyne  Corporation. 

At  Newcastle-on-Tyne  Assizes  on  February  25th,  before  Mr. 
Justice  Ridley  and  a  special  jury,  the  hearing  was  commenced  of 
an  action  for  damages  for  personal  injuries.  The  plaintiffs  were 
John  Howe,  a  miner,  and  his  wife,  Isabella  Eleanor  Howe,  who 
reside  at  Cross  Cottage,  Ryton-on-Tyne,  and  the  defendants  were 
the  Newcastle-on-Tyne  Corporation.  The  claim  set  out  that  on 
January  4th,  1913,  the  plaintiffs  boarded  a  tramcar  at  the  Cattle 
Market,  Newcastle,  and  as  Mrs.  Howe  was  ascending  the  steps  of 
the  car,  with  her  infant  on  her  left  arm,  the  car  was  negligently 
and  without  warning,  started  with  a  jerk.  Mrs.  Howe  was,  in 
consequence,  thrown  backwards  from  the  steps,  with  the  result 
that  she  sustained  serious  injury  to  her  back  and  spine  and  severe 
shock,  which  was  still  continued  and  likely  to  be  permanent.  The 
defence  filed  was  a  denial  that  the  car  was  started  with  a  jerk  or 
without  due  warning,  and  that  Mrs.  Howe  was  given  a  reasonable 
opportunity  of  reaching  a  safe  position  before  the  car  was  started. 
In  the  alternative  the  defence  was  set  up  that  Mrs.  Howe  was 
guilty  of  contributory  negligence  in  ascending  the  steps  of  the  car 
with  an  infant  in  her  aims,  and  in  not  holding,  or  making  proper 
use  of,  the  side  rails  provided  for  the  use  of  passengers. 

Considerable  evidence  was  given  on  both  sides,  and  the  hearing 
was  resumed  on  February  26th,  when  the  jury  found  for  the 
plaintiffs  for  £250  damages  for  pain  and  suffering,  and  an  addi- 
tional £50  for  special  damages. 

An  application  for  a  stay  of  execution,  on  the  ground  that 
the  legal  aspect  of  the  case  was  not  presented  to  the  jury,  was 
refused. 

Judgment  was  accordingly  entered  for  the  plaintiffs  for  £300 
with  costs. 


Patent  Itcstored. — The  following  letters  patent  has  been 
restored  : — W.  Reid — "  Improvements  in  railway  signalling 
mechanism  fcnd  the  like,  '  No.  14,495  of  1906. 


Osram  Lamp  Works,  Ltd.,  v.  The  Gabriel  Lamp  Co. 

and  George  Davis. 

Mr.  Justice  Eve  gave  judgment  in  the  Chancery   Division  on 

Friday,  February  26th,  in  the  summons  taken  out  by  plaintiffs  in 

this  case. 

The  summons,  his  Lordship  said,  was  for  an  order  for  better 
answers  by  the  defendants  to  two  interrogatories.  The  action  was 
for  an  injunction  to  restrain  alleged  infringement  of  letters  patent, 
of  which  the  plaintiffs  were  the  registered  owners.  The  subject 
matter  of  these  related  to  improvements  in  the  manufacture  of 
incandescent  electric  lamps  and  metallic  bodies  for  electric  glow 
lamps.  Plaintiffs  were  claiming  on  the  ground  of  a  sale  by  the 
defendants  in  October,  1912,  of  150  lamps,  the  issue  by  the 
defendants  of  circulars,  and  the  publishing  of  advertisements. 
Liberty  was  given  to  the  plaintiffs  to  deliver  seven  interrogatories 
to  the  defendants.  Of  these  the  first,  the  fifth  and  the  sixth  were 
referred  to  in  that  summons.  The  first  was  :  Did  the  defendants 
sell  on  or  about  October  9th,  191 2,  or  some  other  date,  to  Messrs. 
Maxwell  Butcher  &  Co.  150  lamps,  or  what  number  of  lamps  / 
The  fifth  was :  Were  the  said  lamps  manufactured  wholly  or  in 
part  by  the  Compagnie  Gcncrale  d'Electricite,  of  Paris  1  ;  and  the 
sixth  :  Were  the  said  lamps  supplied  to  the  defendants  whole  or  in 
part  by  the  said  company  !  The  first  interrogatory  was  answertd 
in  the  affirmative.  The  fifth  was  objected  to  on  the  ground  that 
it  was  irrelevant,  and  was  not  put  iona  tide  for  the  purposes  of  the 
action.  With  regard  to  the  Bixth,  the  defendants  said  the  lamps 
were  supplied  to  them,  but  they  objected  to  say  by  whom,  for  the 
eame  reasons  as  before.  Plaintiffs  asked  that  the  defendants  be 
ordered  to  give  further  answers  to  these  two  latter  inter- 
rogatories. They  (plaintiffs)  said  that  the  defendants  them- 
selves, being,  as  they  bad  stated,  ignorant  of  the 
process  of  manufacture,  the  plaintiffs  ought  to  be 
allowed  to  obtain  from  the  delendants  particulars  of  the  source 
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from    which    tlio  lamps  came,   uh  they   would  thereby   be  ulih'  to 

iiHcertain  the  proaeai  of  manufacture.     Be  (the  Judge)  did  not 

think   it    wuh  proper   mutter   I'm    un    interrogatory.      No   iloiibt.   tin- 

information  would  be  of  material  aaalatanoe,  and  would  mm  the 
plaintiff e  trouble  and  expenee.    it,  ww  legitimate  to  •veexpenac 

by  means  of  interrogatories,  but  It  wae  not  legitimate  where  the 
itomH  let  related  limply  to  facta  which  it  waa  not  incumbent 

upon   the    interrogating    party  to    prove,   but    whiofa     U    p* 

might  aatiat  in  proving  the  facte.    The  queation  he  had  to  decide 

wafl  whether  the  Information  Baked  for  w:ih  the  proper  subject  of 
interrogatories,  and  he  did  not  think  it  was.  The  point  waB, 
therefore,  decided  in  favour  of  the  defendants. 

On    the   application   of    M  it.    HtTNTHB  <!lt,\Y  for  the  plaintiffs, 
his  LOBDBBIF  (rave  leave  to  appeal. 


SOME  RAILWAY   CONDITIONS  GOVERNING 
ELECTRIFICATION. 


{For  abstract  of  payer  by  Mr.  Roger  T.  Smith,  before  the  Insti- 
tution of  Electrical  Engineers,  see  Electrical 
Review,  page.  335.) 

Discussion  at  Birmingham. 

Mr.  A.  M.  Taylor  said  that  Mr.  Roger  Smith's  curves  em- 
phasised the  point  that  at  the  high  speeds  suitable  for  fast 
passenger  traffic,  electric  locomotives,  as  hitherto  constructed,  had 
been  deficient  in  pull  as  compared  with  the  steam  locomotives.  It 
was  well  known  that  the  continuous-current  series  motor,  though 
it  had  excellent  characteristics  as  regarded  the  initial  stages  of 
acceleration  which  rendered  it  highly  suitable  for  local  suburban 
lines,  fell  off  considerably  in  its  pull  as  it  reached  a  steady  running 
speed  corresponding  to  that  in  which  all  the  resistance  was  taken 
out.  What  was  wanted  appeared  to  be  an  electric  locomotive 
which  for  a  given  expenditure  in  copper  and  iron  would  give  a 
very  high  pull  at  high  speeds,  and  this  might  be  obtained 
apparently  at  the  expense  of  diminished  accelerative  pull  at  the  low 
speeds,  though,  on  the  other  hand,  there  was  a  large  margin  of  pull 
available  at  the  lower  speeds  for  acceleration  on  account  of  the 
fact  that  the  pull  ran  up  at  the  %  power  of  the  speed.  Now  that  Mr. 
Roger  Smith  had  propounded  the  conditions,  it  would  not  be  long 
before  designers  were  able  to  comply  with  them.  The  cost  of  the 
locomotive  itself  depended  largely  upon  designs  being  standardised 
and  a  number  of  locomotives  being  built.  The  initial  cost,  how- 
ever, must  necessarily  be  very  heavy.  As  regarded  the  cost  of 
running,  Mr.  Roger  Smith  hinted  that  the  railway  companies  did 
not  care  to  undertake  the  generation  of  current  for  railway  work 
on  a  large  scale.  If  this  was  the  attitude  of  the  railway  com- 
panies, the  suppliers  of  electric  power  on  a  large  scale  would  not 
be  backward  in  assisting  them  ;  but,  of  course,  the  railway  com- 
panies must  not  expect  them  to  undertake  the  supply  of  current  at 
prices  which  were  unremunerative  in  order  merely  to  introduce  elec- 
tric traction.  Mr.  Roger  Smith  talked  about  getting  current  at 
\d.  per  unit ;  he  did  not  think  there  was  any  probability  of  his 
obtaining  that  happy  result  at  present.  Mr.  Roger  Smith  had  made 
out  a  good  case  for  the  eleotric  goods  locomotive,  and  he  could 
see  no  reason  why,  if  this  were  so,  electrical  engineers  should  not 
concentrate  their  energies  on  getting  electric  locomotives  in  for 
this  work,  which  would  appear  to  be  the  thin  end  of  the  wedge 
for  long-distance  work,  and  would  probably  bear  the  cost  of  the 
electrification  of  the  line,  which  need  not  then  be  debited  to  the 
high-speed  passenger  service  when  electric  locomotives  for  this 
purpose  were  introduced. 


OUR  LEGAL  QUERY  COLUMN. 

[Question*  addressed  to  this  column   should  be  written  on  one  side, 
of  the  paper  only.] 


"  H.  L.  A."  writes  : — "  A  feeder  cable  has  been  laid  under  a  public 
footpath  which  is  a  right-of-way  through  private  property  ;  the 
consent  of  the  owner  was  not  obtained,  although  notices  were 
given  to  the  various  local  authorities  interested.  The  cable  has 
been  laid  for  about  two  years.  The  property  has  lately  been  sold, 
and  the  purchaser  of  same  now  claims  to  be  able  to  make  a  way- 
leave  charge.  Can  this  be  enforced,  seeing  that  the  purchaser 
had  notice  previous  to  purchase  that  the  cable  was  there,  and  that 
no  wayleave  charges  had  been  made  ?  " 

%*  It  is  plain  that  pipes  can  only  be  laid  in  the  ground  with 
the  consent  of  the  owner.  To  lay  pipes  under  land  without 
consent  is  a  trespass  ;  and  if  after  the  pipes  have  been  laid,  the 
land  changes  hands,  the  new  owner  can  sue  the  owner  of  the  pipes 
in  trespass.  (See  Holmes  v.  Wilson  (18l!9)  10  Ad.  and  El.  503.) 
The  right  to  sue  for  trespass  would,  of  course,  be  barred  after  the 
lapse  of  six  years.  That  is  to  say  if  the  landowner  were  to  stand 
by  and  allow  the  trespass  to  continue  for  that  period,  he  could  not 
then  enforce  his  remedy.  The  fact  that  the  purchaser  had  notice 
that  the  cable  was  in  situ  when  he  bought  the  property,  has  no 
bearing  on  the  question. 


FOREIGN    AND    COLONIAL     TARIFFS    ON 
ELECTRICAL    GOODS. 


AMIINIiMKSTB. 

BRAZIL.— The  Brazilian  Budget  Law  for  mi  providaa  thatgla** 

imported  in  the  form  of  bulbs  or  IiiIm:h  for  tin-  manufacture  of 
rio  lamps  in  to  pay  a  duty  of  800  rail  pet  k|/  Any  tariff 
ohangen  Introduced  by  the  Budget  Luw  are  not  to  take  effect  until 
four  montliB  after  the  publication  of  the  law  ;  goods  Included  in 
u  bill  of  lading  dated  before  the  date  on  which  tariff  change*  are 
to  take  effect  will  be  Bubject  to  the  duties  in  force  on  the  date  of 
the  bill  of  lading.  The  levy  of  a  2  per  cent  Mirtax  on  goods 
imported  into  Rio  Janeiro,  Recife,  Bahia,  Rio  Grrande  do  Sul, 
Maranhao,  Ceara,  Rio  Grande  do  Norte,  Parohyba,  Bepiritu  Santo, 
Panama,  Santa  Catherina,  Matto  GroBHO,  Alagoaa,  I'arnabyba  and 
Aracaju  for  port  works  is  continued.  The  Government  is  also 
authorised  to  levy  a  tax  of  from  1  to  6  reis  per  kg.  on  merchandise 
loaded  or  discharged  at  Brazilian  ports,  according  to  the  value  of 
the  goods,  when  proceeding  from  or  destined  for  other  ports.  The 
provisions  of  the  Budget  Law  for  1913  respecting  the  proportion 
of  import  duties  to  be  paid  in  gold  is  continued.  The  regulation 
that  consignees  shall  present  the  original  Consular  invoice  within 
90  days  is  altered  to  provide  for  an  extension  of  the  time  for  45 
days  if  the  invoice  is  not  forthcoming  at  the  end' of  the  first 
period. 

DENMARK. — The  Customs  authorities  have  decided  that  owes 
for  electric  pocket  lamps  made  partly  of  black  lacquered  iron  plate, 
less  than  1  mm.  thick,  with  copper  lid  and  bottom,  and  containing 
a  lampholder  of  nickel-plated  brass  and  a  glass  lens  fixed  in  the 
lid,  are  to  be  dutiable  at  the  rate  of  20  ore  per  kg.  Electric 
heating  stoves  consisting  of  a  case  of  perforated  black  lacquered 
iron  plate  screwed  securely  to  a  cast-iron  base,  the  sides  of  the 
casing  having  two  contacts  fixed,  one  to  break  the  contact  and  the 
other  to  light  a  red  electric  incandescent  lamp  to  illuminate  the 
inside  of  the  casing,  are  to  be  dutiable  at  the  rate  of  7  J  per  cent. 
ad  vol. 

Note. — 100  ore  =  Is.  1  Jd. 

AUSTRALIA. — The  Commonwealth  Customs  authorities  have 
decided  that  electric  soldering  irons  are  to  be  dutiable  at  the  rate 
of  10  per  cent.  ad.  val.  if  of  British  origin,  and  1 7i  per  cent,  ad  nil, 
if  of  foreign  origin. 


NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co.. 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all    inquiries  should  be  addressed. 


3,925.  "  Electric  transmission  and  clutch  for  motor  vehicles  and  the  like." 
E.  F.  Roydhouse  and  A.  H.  Cheeseman.     February  16th. 

3,963.  "  Apparatus  for  generating  high-frequency  oscillations  for  wireless 
telegraphy  or  telephony."     J.  A.  Fleming.     February  16th. 

3,965  :  "  Printing  telegraph  systems."  Western  Electric  Co.,  Ltd.  (F.  T. 
Woodward,   Belgium).     February  16th.     (Complete.) 

3,967.  "  Advertising  on  road  vehicles  by  means  of  cinematography  or  slides 
obtained  by  electric,  acetylene,  or  any  illuniinant  and  projected  on  to  a  screen." 
G.  Pearson  and  G.  Robertson   Pearson.     February  16th. 

3,986.  "  Electro-magnetic  shaking  feeds  or  jiggers."  Maschinenbau-Anstalt 
Humboldt.     February  16th.     (Convention  date,  February  18th,  1913,  Germany.) 

3.991.  "  Electrical  lamp  for  cycles,  motor-cars  and  the  like."  B.  Pordes. 
February  16th. 

3.992.  "  Portable  electric  battery  lamps."  B.  Pordes.  February  16th. 
(Complete.) 

4,006.  "  Electric  switches  for  use  in  connection  with  illuminated  advertising 
or  other  purposes."    J.  Tabrar.     February  16th. 

4,017.     "  Electric  heaters."     J.  R.  Quain.     February     16th. 

4,025.  "Connections  between  the  parts  of  electrical  and  other  accessories." 
J.  N.  Mollett  and  E.  Mollett.     February  16th. 

4,057.  "  Contact-breaker  for  ignition  magnetos  and  the  like."  H.  J.  Howard 
and  Wessex  Engineering  Co.,  Ltd.     February  17th. 

4,067.     "  Electric  light  reflectors."    T.  W.  Fairlie.     February  17th. 

4,082.  "  Selecting  keys."  R.  C.  M.  Hastincs.  February  17th.  (Complete.) 
(Divided  Application  on  9,986/13.) 

4,101.  "  Production  and  condensation  of  metallic  vapours."  Helkssteis 
Elektro  Ofen  G.m.b.H.  February  17th.  (Complete.)  (Convention  date,  Feb- 
ruary 18th,  1913,  Austria.) 

4,107.  "  Duplex  and  like  telegraphy."  J.  D.  Reid  and  Eastern  Tilbgrapii 
Co.,  Ltd.     February  17th. 

4,131.     "  Train  electric  control   systems."     B.   Starie.     February  17th. 

4,133.  "  Protective  devices  for  electric  distribution  systems.  British 
Thomson  Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.)  Feb- 
ruary 17th. 

4,157.    "  Electric  hoists."    J.  H.  Gee.     February  18th. 

4,167.  "  Means  for  supporting  resistance  wire  and  the  like.  CRFDr\r>\ 
Conduits  Co.,  Ltd.,  and  V.  Summeriiayes.     February  18th. 

4,184.  "  Method  of  manufacture  of  heat  conductors  for  thermic  telephones 
from  platinum  or  the  like  wires  treated  bv  the  Wollastone  process."  P.  d« 
Lange.  February  18th.  (Convention  date,  May  8th,  1913,  Germany.) 
(Complete.) 

4,203.  "  Method  of  manufacture  of  heat  conductors  for  thermic  telephones 
from  platinum  or  the  like  wires  treated  bv  the  Wollastone  process."  P.  Di 
Lange.  Februarv  18th.  (Addition  to  4,184/14.  Convention  date,  June  3rd, 
1913,  Germany.)     (Complete.) 

4,211.  "  Means  for  regulating  the  reversal  of  electric  motors,  particularly 
applicable  for  use  in  connection  with  elevators."  Otis  Elivator  Co  ,  Ltd. 
(Otis  Elevator  Co.,   Inc.   United  States.)     (Complete.)     February    18th. 
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1.215      "  Construction    and    operation    of    rloctric.il    condensers    of    the    ring 
Hartmahn    &    BrauM    Akt.    Ges.      February    18th.      (Convention    date, 
L'thh,   1913,  German;.)     (Complete.) 

4,218.    "  Ships'  compasses."    Hon.  L.  W.  P.  Chetwynd  and  C.  H.  Johnson 
i   18th. 

4.2*20.  "  Support  for  the  heat  conductor  of  thermic  telephones,  and  a  method 
[or  its  manufacture."  P.  DE  Lanci  and  O.  Fischer.  February  18th  (Addition 
to  4,184/14.     Convention  date,   September  8th,   1913,  Germany.)     (Complete.) 

4,223.  "  Signalling  apparatus  for  mines."  Sterling  Telephone  &  Electric 
f  ibrik.  Akt-Ges.  vorm.  J.  Berliner,  Germany.)  February 
ISth. 

4,225.  "  Electro-magnetic  clamp."  H.  Sefton-Jones.  (I..  Schulwc,  Firm  of, 
Germany.)     February  ISth.     (Complete.) 

4.227.     "  Electric  lighting  lamps  and  switches."    V.  Bridc.mAn.     February  18th. 
4.230.     "  Method  of  lighting   intense   current   arcs  by   means  ot  less  intensity 
and  high  frequency. "     A.  Korn.     February  18th.     (Complete.) 

"  Electrically-driven     vehicles. "      K.     von     Kando.       February     18th 
(Addition  to  96*3/14.)  ' 

4.235.  "  Electric  conductors."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.,   United  States.)     February  18th.     (Complete.) 

4.236.  "  Electric  lifts."     M.   D.  Scott.      February  18th. 

4.237.  "  Operation  of  weak-current  electrical  installations."  Ei.ektrizitats 
Akt-Ges  Hvdrawerkb.  (Convention  date,  February  19th,  1913,  Germany.) 
(Complete.)     February  ISth. 

4,249.     "  Electric  circuits  and  motors."    R.  Haddan.     (David  A.  Marks,  United 

February  18th.     (Complete.) 
4.258.     "  Manufacture    of    incandescent     electric    lamps."       H.     A.     Gearing. 
February  19th. 
4,261      "  Electric  chiming  and  striking  gear."     H.  Wilson.     February  19th. 
4,268.     "  I  avertible  electric  battery."     R.    Latham.     February    19th. 
4.276.     "  Radio-telegraphic   time-piece."     F.    H.   Spicir.     February    19ih. 

4,294.  "  Electric  hoists,  cranes,  winches  and  the  like."  D.  Wilson.  Feb- 
ruary   19th.     (Complete.) 

4.308.  "  Controlling  electric  motors  for  ship  propulsion  and  moans  therefor." 
SiEMENS-ScitiCKERTWEKKE  G.M.B.H.  and  F.  Hilss.  February  19th.  (Divided 
Application  on  13,148/13     June  6th.)     (Complete.) 

4.309.  "  Controlling  electric  motors  for  ship  propulsion  and  means  therefor." 
Srmuis-SCHUCKIRTWXRKI  G.U.B.H.  and  F.  Hn.ss.  February  19th.  (Divided 
Application   on  13,148/13.     June  6th.)     (Complete.) 

4.321.  "  Exercising  and  electrical  curative  apparatus."  E.  R.  Smith  and  A. 
Turner.     February  19th.     (Complete.) 

4.323.  "  Electric  tele-motors  for  producing  synchronising  movements  at  a 
distance."     W.  H.  Scott.     February  19th. 

4.324.  "  Electric  steering-gear  or  apparatus  requiring  similar  movements." 
W.  H.  Scott.     February  19th. 

4.329.  "  Electric  incandescent  lamps."  Edison  and  Swan  United  Electric 
Limit  Co.,  &  W.  C.  Cooke.     February  19th. 

4.343.  "  Incandescent    electric   lamps."     G.   A     Piente.      February   19th. 

4.344.  "  Dynamo-electric  machines."  E.  C.  Ketchum  and  D.  H.  Andrews 
February  19th.     (Complete.) 

4.345.  "  Transformation  of  frequency  of  high-frequency  alternating  current 
for  wireless  telegraphy  and  telephony."  Soc  Marius  Latour  ET  Cie.  February 
19th.     (Convention  date,  February  20th,   1913,   France.)     (Complete.) 

4,347.  "  Electrolytic  process  for  the  production  of  iron  tubes,  sheets,  and 
the  like,  with  a   non-corrosive  surface."     S.  O.  Cowper  Coles.     February  19th. 

4,356.  "  Watt-hour  indicating  magnet  motor  meter."  Allcemeine  Elektri- 
citats  Ges.  February  19th.  (Convention  date,  March  11th,  1913,  Germany.) 
(Complete.) 

4.358.  "  Control  of  electrically-propelled  vehicles."  C.  S.  Schultz  and 
C.  C.  A.  Hardie.     February  19th. 

4.359.  "  Dynamo-electric  machines."  British  Thomson-Houston  Co.,  Ltd. 
and  F.  P.  Whitaker.     February  19th. 

4,368.  "  Air-filters  for  electric  generators."  Heenan  &  Froude,  Ltd.  and 
U     Wheal.     February  20th. 

4,397.  "  Hygienic  attachments  for  mouthpieces  of  telephones,  speaking-tubes, 
and  the  like."     W.  C   Hickmutt.     February  20th.     (Complete.) 

4.414.  "  Variable  resistances  for  electrical  circuits."  H.  Cooch.  February 
20ih. 

4,432.  "Electric  heating-apparatus."  .  H.  Hurst  and  C  H.  Archer.  Feb- 
ruary 20th. 

4,436.  "  Apparatus  for  underground  electrical  signalling  in  collieries."  E. 
Edwards      February  20th.     (Complete.) 

4.447.  "  Throw-over  switches."  T.  Jessen.  February  20th.  (Convention 
date,    February    24th,    1913,    Germany.)     (Complete.) 

4.448.  "  Starters  for  alternating-current  single-phase  induction-motors." 
M    W.  Woods.     February  20th. 

4.461.     "  Electric    incandescence    lamps."      A.    Heller.      February    20th. 

4.469.  "  Controlling-device  for  electrical  motors,  more  particularly  applica- 
ble to  motors  used  in  driving  planing  and  the  like  machines  where  a  recipro- 
ratory  or  other  movement  is  attained."  G.  W.  Robinson  and  H.  D. 
Staniar.     February  20th. 

4.470.  "  Cases  or  holders  especially  intended  for  carrying  electrical  batteries 
upon   motor-cycles."     A.    S.    West.     February   20th. 

4.471.  "Contact-breaker  device  for  electro-magnetic  vibrating  members." 
A.  H.  Maitre  and   V.  H.  G.  Martin.  February  20th.     (Complete.) 

4.472.  "Thermo-electric  regulators."  British  Thomson-Houston  Co..  Ltd. 
February  20th.     (General    Electric   Co.,  United    States.) 

4,489.  "  Machine-switching  telephone-exchange  systems."  Western  Electric 
Co  .    Ltd.      February   21st.      (F.    T.    Woodward,    Belgium.)    (Complete.! 

4,506.  "  Electric  lamps  for  cycles  and  other  vehicles."  A.  Spencer.  Feb- 
ruary 21st. 

4.523.  "  Suspension  and  tension  arrangements  for  electric  trolley-wires  or 
contact-lines."  Siemens-Sciiuckertwfrke  GmbH.  February  21st.  (Conven. 
tion  date.  March  20th,  1913,  Germany.)     (Complete.) 

4.525.  "  Devices  or  jointings  for  tubes  carrying  electrical  conductors." 
H.  H.  Longbottom  and  T.  Farrar,  trading  as  Steel  Tubes  and  Conduits  Co. 
February  21st. 

4.526.  "Telephones  particularly  for  use  In  collieries  and  the  like."  A. 
Dootson.     February  21st. 

4,534.     "  Fixation   of  electric   conductors."     E     M.    Wildey.     February   21st. 

4,542.  "  Electric  pendulums."  E.  E.  Greville.  February  21st.  (Addition 
to  11.274/13.) 

4,554.  "  Electric  motor  control  systems."  British  Thomson-Houston  Co., 
Ltd.     February  21st.     (General    Electric  Co.,   United   States.) 

4,662.  *'  Ignition  magneto-generators."  H.  C.  Mueller.  February  21st. 
(Convention  date,  July  17th,  1913,   United  States.)     (Complete.) 

4,565.     "  Electric  conductors."     A.    R.    MuLLER.     February  21st. 

4,577.     "  Electric   heating  apparatus."     B.   T.   Lano.     February  list. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool   and   Bradford;    price,  post  free,  9d.   (in  stamps). 
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2,418.  Electric  Controllers.  British  Thomson-Houston  Co.  (General  Elec- 
tric Co.)     January  29lh. 

2,758.  Electrical  Switches.  W.  McGeoch  &  Co.,  and  W.  McGeoch.  Feb- 
ruary  3rd. 

2,836.  Lanterns  or  Enclosures  for  Lamps  Used  tor  Projecting  a  Beam 
or   LIGHT.     H.   Ayrton.     February  4th.     (Cognate  Application,   17,865/13.) 

3,046.  Magnetic  Separators.  Bowes,  Scott  &  Western,  Ltd.,  &  I,  S. 
Galgleish.     February   6th. 

3,110.  Electric  Measuring  Instruments  or  the  Thermal  Type.  E.  I. 
Everett   &    K.    Edgcumbe.     February   6th. 

3,250.  Electric  Motors  Particularly  Adapted  for  Hoisting  Purposes 
Eli      tor  Co.    (Otis  Elevator  Co.)     February  7th. 

3,370.  Apparatus  for  Heating  Liquids  Electrically.  K.  P.  H.  Syndicate, 
Ltd.,   &  C.   Kratt.     February   10th. 

4,926.  Macazine  Arc  Lamps.  J.  Brockie,  and  Johnson  &  Phillips.  Ltd. 
February    26th. 

5,010.     Illuminated    Signs.      J.    Harrington.      February    27th. 

5,063.  Combination  Connection  Adaptor  for  Electrical  Fittings  and  the 
like.     A.  Milham.     February  28th. 

5,150.  Process  and  Apparatus  for  Producing  Tungsten  and  other  Metals 
in    Malleable   Form.     J.  Canello.     February  28th. 

5,482.    Thermostatic  Apparatus.     C  Kratt  and  J.  Aikman.     March  5th. 

6,982.  Sealing  Means  for  Boxes  Containing  the  Electrical  Operating 
Mechanism  or  Tramway  or  Railway  Points,  Switches,  and  the  like.  S  T 
Quilliam.     March   22nd. 

8,173.  Mode  and  Apparatus  for  Sending  and  Reproducing  Telegraphic 
Sicns.     H.   Kaehler  and    P.    Kaehlcr.     April   7th.     (April   6th,   1912.) 

8,301.  Electric  Arc  Lamps.  Engineering  &  Arc  Lamps,  Ltd.,  and  A  T 
Dowdell.     April    9th.      (Addition    to    16,678/11.) 

8,711.  Electric  Apparatus  for  Moving  Advertisements.  E.  Oberlander, 
P.    Kazvinczky   and   1.   Gross.     April   14th. 

8,746.  Electro-Pneumatic  Systems  and  Apparatus  for  Railway  Signalling 
and  for  Operating  Points.  E.  C.  Irving  and  British  Pneumatic  Railway 
Signal    Co.      April    14th. 

10,100.    Electric  Clocks.     T.   Rushton.     April   29th. 

15,728.  Apparatus  for  Recording  Different  Measurements  or  Values. 
Siemens  Bros.  &  Co.    (Siemens  &   Halske  Akt.   Ges.)     July  8th. 

15,760.     Electrical  Fuses  of  the  Plug  Type.     H.  T.   Paiste.     July  8th. 

15,975.  Insulating  or  Like  Slabs.  J.  A.  Torpey.  July  11th.  (Cognate  Ap- 
plication, 21,501/13.) 

16,067.  Emergency  Controlling  Devices  for  Motor  Vehicles.  A.  J. 
Olsen,   J.    E.   Von    Mehren   and   J.   C.   M.    Ditlevsen.     July   11th. 

16,566.  Magneto-Electric  Ignition  Apparatus  Adapted  for  Use  in  Con- 
nection  with  Internai  Combustion  Engines.  G.  G.  M.  Hardingham.  (Mafam 
Motor   Apparate   Ges.).     July   18th. 

16,890.  Interlocking  Mechanism  such  for  Instance  as  Used  in  Railway 
Signalling.      Siemens    Bros.    &   Co.,    and    W.    E.    Scourfield.     July   23id. 

17,502.  Electric  Head  Lamps  for  Motor  Vehicles.  E.  Aron  &  H.  Aron 
July  30th. 

18,517.  Method  of  Insulating  Electrical  Conductors.  J.  A.  Heany. 
August  14th. 

18,568.  Locking  Apparatus  for  Locking  Electric  Light  Glow  Lamps  to 
Holders.  S.  Davies  and  W.  J.   Bodell.     August  15th. 

18,751.  Setting  of  any  Apparatus  from  a  Distance.  Siemens  Bros.  &  Co. 
(Siemens  &   Halske   Akt.    Ges.)     August   18th.      (Addition    to   30,292/10.) 

18,975.     Electrical  High-Tension  Indicator.     J.  Stephenson.    August  21st. 

19,277.  Process  and  Apparatus  for  the  Subsequent  Treatment  of  Drawn 
or  Rolled  Wires.     W.  Frese.     August  25th. 

19,857.  Anti-Vibration  Device  for  Electric  Lamps.  F.  H.  Reeves.  Sep. 
tember  2nd. 

20,179.  Telephone  Transmission  Circuits.  Western  Electric  Co.  (Wood- 
ward, acting  for  Western   Electric  Co.).     September  6th. 

20,482.  Devices  for  Producing  Discharges  in  Rontgen  Ray  Tubes.  Siemens 
Bros.  &  Co.  (Siemens  &  Halske  Akt.  Ges.).     September  10th. 

22,527.  Magneto  Electric  Ignition  Machines  for  Internal  Combustion 
Engines.      M.    Anschutz.      (December    12th,    1912).      October    6th. 

22,816.  Discharge  Tube  with  Incandescent  Cathode  and  Enclosed  Vapour 
Forming  Body.  Allgemeine  Elektricitats  Ges.  October  9th.  (October  14th. 
1913). 

23,110.    Electrical  Regulating  Switches.     L.  Hulbert.    October  13th. 

24,943.  Electric  Torches.  G.  Hitzelberger  &  New  British  Ever  Ready  Co. 
November  1st. 

25,506.  Mariner's  Compasses.  E.  Farkas,  V.  R.  Von  Klarwill  &  S.  Scheer. 
November  7th.     (November  7th,  1912). 

26,600.  Devices  for  Attaching  Electric,  Telegraphic  and  Telephonio 
Cables  or  Wires  to  Insulators.  H.  Parra.  November  20th.  (November  25th, 
1912). 

27,641.  Electric  Fuses.  H.  W.  Young.  December  1st.  (December  14th, 
1912). 

27,877.'  Electricity  Meters.     Korting  &  Mathiesen  Akt.  Ges.     December  4th. 

28,267.  Sparking  Plugs.  M.  Pognon.  December  8th.  (December  31st, 
1912). 

28,634.  Electric  Fuses  for  Blasting  Purposes.  Bickford  Smith  &  Co., 
and    W.    N.    Bickford    Smith.      December   11th. 

29,241.  Transmitter  of  Electric  Writing  Telegraphs.  E.  H.  Widegren  & 
K.  A.   Widegren.     December  18th.     (December   30th,  1912.) 

29,389.  Apparatus  for  Perforating  Tape  for  Automatic  Telegraph  Trans- 
mitters and  the  like.  A.  C.  Baronio  and  K.  L.  Wood.  December  20th. 
(Divided   Application  on   29,416/12,    December  20th). 


International  Electrical  Congress,  191;». — In  con- 
nection with  the  above  Congress,  which  is  to  be  held  from 
September  15th  to  18th,  1916,  at  San  Francisco,  during-  the  Panama- 
Pacific  Exposition,  the  following  prominent  British  engineers  have 
been  appointed  honorary  members  of  the  International  Committee 
on  Congress  organisation  : — Mr.  W.  Duddell,  Mr.  Alex.  Siemens, 
Dr.  R.  T.  Glazebrook,  Colonel  R.  E.  Crompton,  Mr.  C.  le  Maistre, 
Lord  Rayleigh,  Dr.  Gisbert  Kapp,  Sir  J.  J.  Thomson,  Dr.  S.  P. 
Thompson,  Mr.  W.  M.  Mordey,  Prof.  J.  A.  Fleming,  Sir  Charles 
Parsons,  Sir  Oliver  Lodge,  and  Mr.  R.  Z.  de  Ferranti. 

The  honorary  members  representing  France  are  MessrB.  R.  de 
Baillehache,  A.  Blondel,  J.  Blondin,  Paul  Boucherot,  E.  Brylinski, 
Paul  Janet,  F.  Laporte,.M.  Latour,  M.  Leblanc,  X,  Mazen,  R.  V 
Pioou,  General  H.Sebert, 'and  Mr.  A.  S.lGarfield. 
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DUBDTG  bhifi  week  conflicting  reports  have  appeared  in  the 
Press  regarding  the  prospects  for  an  early  termination  of 
the  dispute  in  the  London  building  trades,  ft  is  stated 
that  the  masters  have  taken  steps  in  the  direction  of  con- 
ciliation, and  we  believe  that  among  the  best  of  the  workmen 
there  is  a  growing  recognition  that  they  must  be  prepared 
to  give  a  reasonable  guarantee  that  they  will  not  in  future 
break  agreements.  The  determination  of  the  employers  to 
have  this  matter  definitely  settled  has  been  interpreted  by 
the  men  as  an  act  of  war  on  the  Trade  Unions  ;  but,  at  the 
time  of  writing,  it  is  stated  that  representatives  of  the 
Unions  have  been  invited  to  a  conference.  Apparently 
efforts  have  been  made  to  arrive  at  some  substitute  which 
shall  effectively  take  the  place  of  the  penalty  clause  that  the 
men  refuse  to  sign,  but  these  have  failed,  and  the  confer- 
ence now  proposed  will  make  another  attempt.  The 
employers'  organisation  was  credited  with  taking  steps  to 
widen  the  area  of  the  dispute,  in  the  hope  of  more  speedily 
ending  it,  but  such  measures,  at  least,  stand  deferred  for 
the  present.  The  Unions,  with  that  same  weakness  for 
failing  to  keep  their  word  which  the  masters  want  to 
remove  for  the  future,  are  failing  to  comply  with  their 
resolutions  to  support  each  other,  and  the  London  District 
Committee  has  decided  to  expel  from  the  Federation  the 
Unions  that  have  refused  to  comply  with  those  resolutions 
by  withdrawing  their  labour  from  firms  presenting  the 
obnoxious  penalty  document. 

The  dispute  possesses  electrical  interest  solely  because  the 
electrical  workers,  through  their  Union,  are  pledged  to 
give  their  support.  It  has,  of  course,  its  larger  bearing 
as  a  national  industrial  question,  for  in  days  when  we  seem, 
we  hope  temporarily,  to  have  forgotten  our  proud  boast  that 
"an  Englishman's  word  is  his  bond,"  all  employers  are 
asking  that  there  shall  be  some  greater  certainty  that  under- 
standings when  signed  shall  be  faithfully  acted  upon.  The 
Unions  as  organisations  are  obviously  at  loggerheads  between 
themselves,  and  if  we  do  not  seriously  mistake,  the  members 
of  the  individual  Unions  are  far  from  unanimous.  It  is  easy 
for  agitators  to  use  strong  language,  and  to  persuade 
unthinking  hearers,  while  together  in  the  mass,  that  the  day 
of  the  capitalist  is  past  for  ever,  but  the  individual  member 
of  a  union  seldom  seriously  thinks  when  he  is  alone  that 
that  is  the  case.  And  hearing  as  one  sometimes  does  of 
what  goes  on  behind  the  scenes,  it  is  plain  that  the  bold  policy 
advocated,  and  the  bold  front  shown,  by  the  "  leader,"  have 
only  been  approved  by  a  majority.  We  are  merely  giving 
away  a  secret  divulged  to  us  by  a  very  talkative  agitator 
when  we  say  that  we  believe  the  recent  fighting  policy  of  the 
Electrical  Trades  Union  was  only  carried  by  silencing  some 
who  were  favourably  disposed  toward  less  militant  measures. 
Indeed  the  Union's  own  organiser  a  few  weeks  ago 
denounced  some  present  at  the   Memorial   Hall    meeting 
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because  they  would  not  consistently  hang  together.  There 
is  obviously  an  element  in  the  Union  that  does  not  want 
"  war."  Further,  we  have  before  us  a  report  of 
what  is  called  a  "  straight  talk  to  Sheffield  electrical 
workers."  The  speaker  was  the  general  president  of  the 
Union,  and  he  castigated  his  audience  because  they  had 
not  done  their  duty.  "The  arrears  of  contribu- 
tions of  the  Sheffield  district  were  a  disgrace.  Other 
branches  were  in  arrears,  but  Sheffield  was  worse  than  the 
majority.  In  the  event  of  a  strike  those  in  arrears  would 
know  where  they  were  when  they  didn't  get  strike  benefit." 
And  this  is  the  strong  organisation  whose  spokesmen 
tickled  the  A.E.S.E.  meeting  with  promises  of  the 
great  financial  resources  that  would  be  at  their  backs  if 
they  only  agreed  to  act  co-operatively  at  the  given  signal ! 
We  congratulate  the  A.E.S.E.  upon  its  resolves  to  continue 
untramelled  by  unionist  ties,  and  we  wish  it  every  success  in 
its  worthy  efforts. 

The  London  Electrical  Masters'  Association  has  issued  a 
new  schedule,  which  we  reprint  on  a  following  page.  It 
is  willing  to  agree  to  certain  increases  in  wages  and  altera- 
tions in  conditions.  It  is  anxious  to  raise  the  status  and 
efficiency  of  the  worker  and  the  quality  of  the  work  done, 
and  to  that  end  it  stipulates  that  before  a  man  can  be 
regarded  as  a  fully-fledged  wireman  he  must  have  qualified 
either  by  apprenticeship  or  by  experience.  Many  points  are 
covered  in  these  rules,  which  we  hope  will  receive  fair  and 
dispassionate  consideration  from  all  interested,  but  few  of 
the  rules  are  of  such  deep  concern  as  that  which  preserves 
the  right  to  the  employer  to  employ  either  Union  or  non- 
union labour,  and  to  the  worker  to  work  unhindered  and 
unmolested  if  he  elect  to  remain  outside  the  Union. 

The  electrical  workers  have  their  own  questions  to  settle, 
and  while  of  course  electrical  contracting  work  must  neces- 
sarily be  somewhat  hindered  if  building  work  is  at  a  stand- 
still, they  will  be  acting  in  their  own  bread-and-butter 
interests  if  they  adopt  a  conciliatory  tone  and  do  not  place 
too  much  faith  in  the  support  that  may  be  looked  for  from 
non-electrical  unions.  The  E.T.U.  will  be  well  advised  to 
sit  down  and  consider  the  L.E.M.A.  proposals  seriously, 
and  not  to  reject  them  as  summarily  as  is  said  to  be  likely. 


Lead. 


The  tangled  skein  in  Mexico  is  the 
cause  of  the  lead  position  being  still 
unsettled,  and  it  looks  as  if  the  threads  were  for  the  time 
being  inextricably  mixed  up.  But  for  the  suspension  of 
supplies  from  this  country,  there  is  little  doubt  that  lead 
would  have  responded  to  the  influences  which  have  held 
sway  with  other  metals,  and  that  prices  would  have  been 
now  on  a  much  lower  basis  than  is  actually  the  case  to-day. 
There,  however,  seems  to  be  not  the  least  chance  of  better 
*  things  in  the  near  future  as  regards  the  supplies  which  are 
coming  forward.  A  week  or  two  ago  it  was  reported  that 
things  were  improving,  especially  in  the  northern  parts  of 
the  country,  and  that  some  of  the  smelting  plants  there  were 
getting  back  to  work,  including  the  Chihuahua  smelter, 
but  even  if  this  were  correct  the  situation  in  the  southern 
districts  is  so  much  worse,  that  the  general  position  cannot 
be  said  to  have  improved  at  all.  At  Torreon,  for  instance, 
there  has  been  fierce  fighting,  and  with  the  district  in  the 
hands  of  guerilla  bands  which  have  been  terrorising  the 
countryside,  it  is  too  much  to  hope  for  any  resumption  of 
normal  industrial  conditions  yet  awhile.  Lead,  indeed, 
depends  upon  the  Mexican  position  as  much  now  as  it  did 
a  few  months  ago,  and  unless  and  until  Mexico  improves,  it  is 
hopeless  to  anticipate  any  material  relaxation  in  prices. 
Supplies  from  the  producing  countries,  apart  from  Mexico, 
are  very  limited,  and  show  a  singular  lack  of  response 
to  the  high  prices  at  which  the  metal  stands.  With 
the  Far  East  taking  lead  more  freely,  as  seems  to  be 
the  case  from  the  much  larger  sales  made  to  Japan,  China 
and  India,  so  far  this  year  by  the  Broken  Hill  Proprietary 
Co.,  the  quantities  available  for  Europe  may  be  reduced 
further.     There  does  not  appear  to  be  the  least  chance  of 


lead  coming  in  from  the  United  States  to  meet  the 
deficiencies  of  the  position,  for  the  restriction  of 
supplies  of  raw  material,  which  is  a  direct  consequence 
of  the  Mexican  trouble,  affects  the  output  of  soft 
lead  in  the  United  States  to  a  material  extent.  As 
regards  the  market  position,  this  seems  to  be  fully  sound, 
and  there  is  still  a  bear  account  to  be  covered,  while  the 
consuming  trades  are  none  too  well  supplied,  and  a  regular 
hand-to-mouth  business  is  being  done  by  the  rollers  and 
electrical  trades.  The  Continental  position  appears  to  be 
pretty  fair,  and  really  good  in  Russia,  to  which  market 
large  quantities  of  lead  are  to  be  sent  as  Boon  as  navigation 
reopens.  This  will  be  early  this  year.  Considerable  buying 
for  this  market  has  been  in  progress  for  weeks  past,  and 
the  demand  has  naturally  rather  slackened  off  of  late,  but  a 
good  deal  of  metal  is  booked  for  despatch  soon.  The 
demand  is  now  a  little  less  urgent  than  it  has  been,  and  any 
material  slackening  in  this  respect  for  early  lead  would  no 
doubt  result  in  a  temporary  easing  in  the  position,  but  for 
all  this  there  is  no  alteration  for  the  worst  to  be  anticipated 
at  present. 


Contracts  in 
Norway. 


The  British  Consul  in  Norway  has 
recently  collected  particulars  as  to  the 
extent  of  the  participation  of  British 
firms  in  Norwegian  Government  and  municipal  contracts, 
particulars  of  which  are  forwarded  by  him,  as  they  occur, 
to  the  Commercial  Intelligence  Branch  of  the  Board  of 
Trade  for  the  information  of  British  manufacturers  and 
contractors.  It  appears  that  out  of  30  contracts  awarded 
by  the  State  railways  at  Christiania  (omitting  coal  contracts), 
only  three  were  secured  by  British  firms.  The  following 
particulars  have  been  furnished  by  the  authorities  to  explain 
why  British  firms  do  not  achieve  greater  success.  In  9  of 
the  27  cases  in  which  contracts  were  not  awarded  to  British 
firms,  no  British  tenders  were  received  at  all;  in  1G  cases 
British  tenders  were  received,  but  were  too  high  compared 
with  the  tenders  accepted  ;  in  the  two  remaining  cases  it  is 
not  certain  if  British  goods  were  offered  among  the  rejected 
tenders.  Moreover,  five  of  the  unsuccessful  British  tenders 
would  have  been  disqualified  in  any  case,  owing  to  want  of 
care  in  complying  with  the  stipulations. 

The  chief  cause  of  want  of  British  success  would  seem  to 
be  too  high  prices.  It  is  true  that  Norwegian  manu- 
facturers enjoy  a  preference  in  Government  contracts 
of  some  10  to  15  per  cent.,  but  this  does  not  appear 
to  prevent  a  large  proportion  of  the  contracts  being 
secured  by  the  resident  agents  of  foreign  firms 
who  compete  with  British  firms  under  equal  conditions.  A 
well-known  Norwegian  business  man  confirms  the  impression 
that  in  many  cases  British  offers  for  these  contracts  are  too 
high,  or  allow  for  too  wide  a  margin  of  profit,  as  compared 
with  those  of  Continental  firms,  and  that  British  firms  are 
not  careful  to  appoint  local  resident  agents,  who  are  necessary 
to  tender  for  Government  contracts  on  their  own  behalf. 
The  Consul's  informant  suggested  that  these  contracts  are 
largely  secured  by  the  agents  of  firms  who  are  already 
known  to  the  authorities  from  former  deliveries,  or  (if  by 
new  firms)  by  those  who  tender  at  low  prices,  resulting 
sometimes  in  loss,  either  owing  to  ignorance  of  local  con- 
ditions, or  in  order  to  get  an  entry  into  the  market,  or  who 
wish  to  dump  superfluous  stock  at  a  sacrifice.  Doubtless 
there  are  times  when  British  firms  are  too  much  engaged  on 
large  orders  to  find  it  worth  while  to  compete  in  the  Nor- 
wegian market.  Nevertheless,  it  is  felt  that  British  manu- 
facturers do  not  take  full  advantage  of  the  friendly  feeling 
towards  them  which  prevails  in  Norway.  As  one  man  put 
it :  "  We  would  prefer  to  do  business  with  your  country,  if 
only  your  countrymen's  prices  were  not  so  prohibitive  "  (».«., 
compared  with  Continental  prices). 

In  the  case  of  Government  contracts,  there  would  appear 
to  be  no  official  departmental  list  of  contractors.  All 
Government  contracts  above  a  certain  value  must,  at  least 
formally,  be  put  up  to  public  tender.  It  is  thus  usually  of 
little  or  no  use  for  British  firms  to  ask  for  the  names  of  the 
authorities  to  whom  tenders  should  be  sent  or  to  be  placed 
on  the  official  list  in  the  hope  of  being  thereby  invited  to 
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tender  when  occasion  arises.  The  better  method  is,  while 
keeping  in  touch  with  the  Commercial  Intelligence  Branch 
of  tlie  Board  of  Trade  for  news  of  contracts,  to  appoint  local 
resident  agents  whose  duty  it  is  to  look  out  for  openings  and 
communicate  with  the  individual  authority  concerned  in 
each  instance.  'The  Commercial  Intelligence  Branch  of  the 
Board  of  Trade  is  in  possession  of  lists  of  agents  who  are 
members  of  the  Christiania  Agents'  Association,  divided  up 
under  practically  all  the  chief  branches  of  trade  likely  to 
occur  in  connection  with  (lovernment  contracts. 


and  ranilti  obtained,  to  be  carefully  reviewed  in  the  light  of 

the  ample  e  pert         ained  in  kbit  country  and  abi 
a  definite  purpo*  and  indefinite  methods  abould 

1)0  avoided  as  far  as  possible.     Not  only  the  mill-owner,  but 

also  the  manufacturer  of  electrical  plant  would    benefit 
greatly  if  the  textile  application!  of  electricity  '.ven-  carried 

out  on  more  definite  and  standard 


Elsewhere  in  this  issue  we  publish  a 

..  .  .      .    ..      short   illustrated  description  of   an   elec- 

Dming  in  the      .....  .,      ,  ,  ■  , 

Mill.  trically-dnven  textile  plant  which  possesses 

features  of  considerable  interest.  In  this 
case  the  mill  had  been  in  existence  for  a  good  many  years, 
and  there  could  be  no  doubt  whatever  that  the  friction  load 
associated  with  the  mechanical  drive  represented  quite  a 
considerable  drain  on  the  power  plant  at  the  mill,  and  that 
in  this  respect,  at  least,  electrical  transmission  would  prove  a 
profitable  substitute.  Similar  conditions  exist  in  numerous 
mills  at  the  present  time,  and  it  is  generally  agreed  that, 
in  these  cases,  electrification  would  be  financially  justified. 
But  it  is  just  on  this  question  of  carrying  out  the  electri- 
fication that  a  difference  of  opinion  is  apt  to  arise,  for  while 
admittedly  the  conditions  under  which  a  machine,  or  group 
of  machines,  operates  must  exercise  some  influence  on  the 
driving  arrangements,  those  conditions  are  interpreted  so 
variously  by  engineers  interested  in  this  subject  that  we  find 
advocates  of  schemes  involving  anything  from  one  motor 
per  mill  to  one  motor  per  machine. 

It  is  true  that  the  electrical  engineer  rarely  has  a  free 
hand  in  arranging  a  textile  mill-drive,  and  that  the  installa- 
tion of  one  motor,  in  place  of  an  engine,  to  drive  a  mill,  or 
a  single  motor  to  drive  a  weaving  shed,  for  instance,  is  the 
utmost  which  considerations  other  than  those  of  an  engi- 
neering nature  would  permit  of  in  some  instances.  At  the 
best,  however,  such  a  scheme  is  usually  but  a  half-hearted 
application  of  electric  driving,  as  it  obviously  retains  in 
great  part  the  defects  of  the  original  mechanical  trans- 
mission, including  its  friction  load. 

There  is,  in  fact,  little  doubt  that  as  between  the 
extremists  in  individual  and  group  driving,  the  former  in 
any  case  risk  far  less  in  the  matter  of  success  than  the  latter. 

In  the  particular  mill  referred  to  in  our  pages — a  woollen 
mill  which  is  somewhat  exceptional  in  that  every  process  of 
manufacturing  involved  in  turning  the  raw  material  into 
the  finished  cloth  is  carried  out  in  the  one  establishment — 
the  question  of  individual  or  group  driving  naturally  arose, 
and  as  a  result  of  investigation  of  the  conditions,  the  former 
system  was  adopted  wherever  possible  and  the  latter  where 
it  was  not  easily  avoidable.  Among  other  things,  it  was 
found  that  on  the  average  the  machines  were  standing  40 
per  cent,  and  running  60  per  cent,  of  the  time,  and  this 
influenced  the  owners  in  favour  of  individual  driving  in 
order  to  get  rid  of  the  idle  power  load. 

Although  an  increase  in  power  costs  should  not  weigh 
heavily  in  the  scales  as  against  increased  production,  an 
instance  occurs  to  us  of  a  Scottish  group-driven  jute  mill 
using  direct-current  motors  and  purchased  energy,  where, 
owing  to  the  cost  of  power,  the  question  of  reverting  to  steam 
driving  was  raised.  Fortunately  the  owners  were  per- 
suaded to  experiment  with  a  few  looms  individually-driven 
by  three-phase  motors,  and  in  the  end  discarded  their  group 
drive  in  favour  of  individual  driving  for  the  weaving  and 
preparation  machinery,  calenders,  &c.  The  result  was  a 
saving  of  over  20  per  cent,  in  power  costs,  using  purchased 
three-phase  current,  and  an  admitted  increase  in  production 
of  10  per  cent. 

Group  driving  has  in  the  past  been  probably  an  unavoid- 
able compromise,  and  we  believe  that  in  the  future  the  con- 
ditions will  be  interpreted  more  and  more  to  favour 
individual  three-phase  driving.  Amongst  many  examples, 
we  may  mention  one  well-known  Lancashire  concern,  which 
has,  we  understand,  over  a  thousand  motors  in  use,  almost 
all  for  individual  driving,  the  plant  having  been  converted 
in  sections  as  experience  snowed  its  success. 

Of  this  we  feel  convinced-— that  the  time  has  arrived  for 
the  whole  position,  particularly  as  regards  methods  adopted 


Reactance. 


The  singular  changes  to  which  elec- 
trical practice  is  so  remarkably  Hubject 
are  well  exemplified  in  the  paper  read  by  Mr.  Hollis  before 
the  Institution  of  Electrical  Engineers,  which  we  abstract 
elsewhere  in  this  issue.  As  the  author  points  out,  it  is  not 
long  since  every  effort  was  made  by  the  designers  of  alter- 
nators to  reduce  the  reactance  of  their  armaturep,  in  order 
to  secure  good  regulation,  and  the  specification  of  the 
Engineering  Standards  Committee  contained  a  clause 
restricting  the  rise  of  pressure  from  full  to  no  load  under 
constant  excitation.  But  the  difficulties  met  with  in  the 
design  of  turbo-alternators,  resulting  in  increased  cost 
of  manufacture  without  commensurate  advantages,  led 
designers  to  protest  against  the  craze  for  excessively  low 
inductance,  and  more  recently  the  construction  of  machines 
with  very  large  outputs,  entailing  disastrous  consequences 
in  the  event  of  short  circuit  in  or  near  the  armature,  has 
changed  the  situation,  and  now  a  reasonable  amount  of 
armature  reactance  is  looked  upon  as  not  only  harmless  but 
desirable  ;  moreover,  it  has  become  a  common  practice, 
especially  in  the  United  States,  to  add  reactance  external  to 
the  machine,  to  protect  it  and  other  apparatus  against  the 
effects  of  a  short.  The  addition  of  reactance  oatside  the 
machine  has  far  less  effect  on  the  regulation  than  inside, 
because  it  does  not  increase  the  armature  reaction  also. 

Very  much  the  same  applies  to  transformers,  which  to 
regulate  well  must  have  the  minimum  of  internal  reactance  ; 
in  this  case,  however,  the  importance  of  good  regulation  is 
preponderant,  and  it  is  not  usual  to  provide  much  internal 
reactance  under  ordinary  circumstances,  nor  is  it  economical 
in  first  cost  to  do  so. 

Reactance  is  of  the  greatest  value  in  the  operation  of 
rotary  converters,  enabling  the  d.c.  pressure  at  the  brushes 
to  be  automatically  regulated  according  to  the  load  ;  it  is 
also  most  useful  in  connection  with  long-distance  trans- 
mission lines  abroad,  greatly  reducing  the  difficulty  of  main- 
taining constant  pressure  at  the  delivery  end,  in  conjunction 
with  synchronous  motors  or  converters,  which  can  be  made 
to  take  a  leading  current.  Again,  where  alternators  of  low 
reactance  are  to  be  run  in  parallel  at  widely  separated  points 
on  a  common  network,  interposing  appreciable  resistance 
between  the  generators  themselves,  or  between  the  generators 
and  synchronous  motors,  a  certain  amount  of  reactance  is 
necessary  to  ensure  satisfactory  running  in  synchronism. 

A  point  referred  to  by  the  author  deserves  special 
emphasis  in  the  case  of  reactance  used  to  limit  the  effects  of 
short-circuits — namely,  that  while  the  average  power 
developed  by  current  and  voltage  90J  out  of  phase  is  zero, 
the  instantaneous  values  of  the  power  may  reach  enormous 
+  and  —  values  ;  and  the  mechanical  stresses  produced  by 
wattless  currents  are  just  the  same  as  those  produced  by  watt 
currents,  being  independent  of  the  voltage.  "While  react- 
ance in  series  with  each  generator  limits  the  short-circuit 
current  of  that  machine,  it  should  be  borne  in  mind  that  if 
several  machines  are  running  in  parallel,  enormous  currents 
in  the  aggregate  may  be  poured  into  a  fault.  For  this 
reason  there  is  much  to  be  said  in  favour  of  reactances 
inserted  between  successive  sections  of  the  bus-bars,  which 
are  more  efficient  in  localising  the  effects  of  a  fault. 

Mr.  Hollis  sketches  out  an  ingenious  idea  of  loading  trans- 
mission lines  somewhat  after  the  manner  of  telephone  cables, 
and  providing  sources  of  leading  currents  to  enable  the  system 
to  be  made  self-regulating  and  self-protecting ;  we  doubt 
whether  it  would  be  found  feasible  in  practice,  but  the  idea 
should  not  be  lost  sight  of — we  never  know  what  may 
become  standard  practice  10  years  ahead.  There  is  no 
doubt  that  reactances,  acting  as  buffers,  may  be  used  to 
increase  very  greatly  the  reliability  of  supply,  and  the 
subject  deserves  more  attention  than  it  has  hitherto  received 

this  country. 
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ELECTRICAL    WAGES    IN    THE    LONDON 
DISTRICT. 

We  print  below  the  new  working  rules  for  the  London  dis- 
trict that  have  been  approved  and  published  by  the  London 
Electrical  Masters'  Association  (secretary,  Mr.  L.  (i.  Tate, 
20,  Bucklersburv,  London,  E.C.).  We  give  them  in  cxtenso 
for  the  information  of  those  who  desire  to  make  a  comparison 
with  the  old  rules  of  the  Electrical  Contractors'  Association 
and  those  proposed  by  the  Electrical  Trades  Union,  con- 
cerning which  Mr.  EL.  W.  Weekes  wrote  in  our  issue  of 
February  (Ith,  page  212.  Mr.  W.  Ft.  KawlingsiB  chairman, 
and  Mr.  H.  ,1.  Cash,  deputy  chairman,  of  the  Masters'  Asso- 
ciation, and  the  following  constitute  the  committee  : — 

II.  Costa,  llarrods,  Ltd.  H.  B.  Read,  Edmundson's  Elec- 

C.  Curwen,  Buchanan  &  Curwen.         trical  Corporation,  Ltd. 

•  I.  II.  freeman,  Tyler  &  Freeman.      H.  F.  Simon,  Electrical  Installa- 

II.  Marryat.  Marryat  &  Place.  tions,  Ltd. 

F.  W.  Marshall.  V.  G.  Middleton.      F.     H.    Starling,     Blackburn, 

A.  R.  Phipps,  Rashleigh  Phipps         Starling  k  Co.,  Ltd. 

and  Co.  G.  E.  Taylor,  G.  E.  Taylor  &  Co. 

E.    R.    Radford,     Trollope   and     W.  Walton,  Pinching  &  Walton. 

Colls,  Ltd.  Duncan  Watson,  Duncan  Watson 

1).  M.  Strode,  Strode  &  Co.  and  Co. 

Area. — The  area  under  which  these  rules  shall  apply  is  to  be 
taken  as  within  a  radius  of  12  miles  from  Charing  Cross. 

Scope  of  Utiles.-  These  rules  are  not  intended  to  apply  to  work 
on  the  undertaker's  side  of  a  supply  authority's  terminals,  or  to 
employes  who  may  be  engaged  for  full  time  in  a  factory  on  manu- 
facturing work. 

Rules. 

1.  (ieneral. — No  exception  shall  be  taken  to  the  employment  or 
non-employment  of  any  workman  in  the  electrical  trade  on  the 
ground  that  he  is  or  is  not  a  member  of  any  organised  Trade 
Society,  neither  shall  any  exception  be  taken  to  the  employment  of 
a  workman  in  any  other  trade  on  the  ground  that  he  is  or  is  not  a 
member  of  a  Trade  Society. 

2.  Working  I  lours. — The  recognised  working  hours  shall  not 
exceed  5M  per  week. 

3.  Sight  Shift. — Workmen  engaged  on  a  "night  shift''  shall  be 
paid  Id.  per  hour  in  addition  to  the  ordinary  rate  of  wages,  pro- 
vided that  workmen  on  a  night  gang  shall  not  have  been  employed 
during  the  preceding  day.  The  hours  worked  without  overtime 
rates  not  to  exceed  10  per  day  of  24  hours.  Double  time  to  be 
paid  for  all  time  worked  between  Saturday  midnight  and  Sunday 
midnight. 

I.  Overtime. — Overtime  to  commence  after  a  day's  work  of  10 
consecutive  hours  (meal  times  excepted),  and  to  be  paid  at  the 
following  rates  : — Up  to  <s  p.m.,  time  and  a  quarter  ;  from  8  p.m. 
to  10  p.m.,  time  and  a  half  ;  from  10  p.m.  to  starting  next  day, 
double  time.  Saturdays — from  1  p.m.  to  4  p.m.,  time  and  a  half  ; 
after  4  p.m,.  double  time.  Christmas  day  and  Sundays,  double 
time.  Each  day  to  stand  by  itself.  If  the  work  continues  after 
1  a.m.,  and  there  is  no  ordinary  means  of  conveyance  home  avail- 
able, workmen  shall  be  paid  at  overtime  rates  up  to  (>  o'clock  next 
morning,  unless  some  means  of  conveyance  to  their  homes  is  pro- 
vided by  the  employer. 

5.  Wages. — The  following  are  the  recognised  rates  of  wages,  and 
Bhall  be  observed  as  such  : — 

Wiremen.  on  and  after  the  first  pay  day  in  April,  1914,  lOd.  ;  on 
and  after  July,  1!)14,  lOJri. 

Pipe  Fitter  only,  on  and  after  the  first  pay  day  in  April,  1914,  9d. 
No  pipe  fitter  shall  be  engaged  on  wiring.  Should  wiremen  be 
employed  on  pipe-fitting,  their  rates  should  be  maintained  as 
wiremen. 

Improvers  —After  having  been  indentured  or  engaged  for  three 
years,  to  be  paid  at  not  less  than  the  following  rates  :— Up  to  the 
end  of  the  fourth  year,  4d.  per  hour  ;  fifth  year,  5d.  per  hour  ; 
Bixth  year,  (id.  per  hour  ;  seventh  year,  7d.  per  hour.  Apprentices 
subject  to  agreement  with  employer. 

At  least  half  the  hands  engaged  on  the  actual  erection  of  electric 
wires,  tubes,  casings,  or  fittings  shall  be  wiremen  or  pipe  fitters,  or 
in  receipt  of  equal  rates  of  pay. 

ii.  Notice  "i  Determining  an  Engagement. — One  hour's  notice  on 
cither  side. 

7.  Payment  of  H'"?/-.*.— Wages  shall  be  paid  on  the  job,  but  if 
otherwise  arranged,  travelling  time  and  expenses  shall  be  allowed: 
to  get  to  the  pay-table. 

B,  Travelling  Expenses. — Workmen  who  are  sent  from  the  shop 
to  a  job  to  any  point  more  than  two  miles  from  the  shop  within 
the  London  district,  shall  be  allowed  workmen's  fares  daily,  but  no 
travelling  time,  from  the  shop  to  the  job,  but  this  rule  shall  not 
apply  to  men  taken  on  at  the  job. 

\i.  Country  Etopeneee. — Where  men  are  sent  outside  the  area 
covered  by  these  rules,  they  shall  be  paid  at  the  rate  of  1  s.  (id.  per 
night,  but  when  away  for  less  than  seven  days  at  the  rate  of  2s. 
per  night,  together  with  fares  out  at  the  commencement  of  the 
ind  home  on  completion.  Travelling  time  at  ordinary  rates. 
Such  men  to  have  the  option,  where  circumstances  permit,  of 
■vorking  two  hours  per  day  extra  without  overtime  at  ordinary 
rates. 

10.  II  ireman, — A  fully-qualified  wireman  must  be  over  21  years 
of  age,  and  have  served  an  apprenticeship  or  have  been  engaged  in 
the  trade  for  a  period  of  not  less  than  seven  years. 


11.  Improver*  or  Assistant  Wiremen. — Shall  either  have  been 
indentured  for  a  term  of  not  less  than  three  years,  or  have  been 
continuously  engaged  by  a  responsible  firm  or  firms  for  a  similar 
period  in  learning  the  trade  of  wireman,  but  have  not  the  quali- 
fications mentioned  in  the  definition  of  a  wireman. 

12.  Apprentices. — All  apprentices  shall  be  properly  indentured 
for  a  term  of  not  less  than  three  years. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  A'o  letter  can  be  2>ubltslied 
unless  we  have  the  writer's  name  and  address  in  our  2>ossession. 


A  Motor  Problem. 

I  should  be  glad  if  any  of  your  readers  could  assist  me  in 
the  following  problem  that  I  have  recently  had  before  me. 
It  is  desired  to  use  a  motor  to  drive  a  machine  in  which 
the  power  required  is  not  directly  proportional  to  the  speed  ; 
for  example  : — 10  h.i>.  at  325  E.P.M.,  and  15  h.i\  at  400 
E.P.M.  Of  course,  the  usual  method  would  be  to  have  a 
motor  to  develop  15  h.p.  at  325  it. p.m.,  and  increase  the 
speed  by  shunt  regulation.  Is  it  possible  to  have  a  motor 
to  develop  10  h.p.  at  325  R.P.M.,  and  by  shunt  regulation 
only  to  increase  to  400  E.P.M.,  thereby  increasing  the  load 
of  the  motor  to  15  h.p.  ? 

Perplexed. 


The  Cable  Telegraph  Service. 

A  paragraph  recently  appeared  in  a  (i.P.O.  Journal  with 
regard  to  the  grant  of  substantial  increases  of  salary  by 
cable  companies  to  their  employes.  While  this  may  be  true 
of  the  Eastern  and  Associated  Companies,  it  is  absurd  to 
flaunt  the  idea  that  all  cable  companies  are  imbued  with  the 
same  spirit  of  generosity. 

At  the  present  time,  when  a  great  deal  of  dissatisfaction 
has  manifested  itself  in  the  ranks  of  the  British  postal 
service,  chiefly  due  to  the  increased  cost  of  living,  it  may  be 
of  some  consolation  to  those  interested  to  know  that,  con- 
sidering all  things,  those  in  the  telegraph  branch  of  the 
G.P.O.  are  in  a  far  more  enviable  position  than  their  col- 
leagues in  the  cable  serviee.  It  has  been  frequently  pointed 
out  by  those  competent  to  speak,  and  equally  acquainted 
with  the  inner  workings  of  both  services,  that  there  is  a 
very  wide  distinction  between  the  Post  Office  telegraphs  and 
submarine  cable  work,  the  latter  being  a  much  higher 
branch  of  telegraphy.  The  strenuous  and  exacting  work 
required  by  competitive  cable  companies  to-day  is  too  well 
known  in  telegraph  circles,  and  for  this  reason  the  Post 
Office  operator  cannot  be  induced  voluntarily  to  resign  his 
position  in  the  Government  service  for  an  appointment  in 
the  cable  service,  at  an  apparently  increased  wage,  as  was 
formerly  the  case.  This  being  so,  the  conclusion  is  that  the 
conditions  of  service  in  the  Post  Office  have  improved  of 
late  years,  whilst  those  of  the  sister  service  have  remained 
stationary. 

The  demand  for  skilled  operators  by  cable  companies  far 
exceeds  the  supply,  consequently  the  shortage  is  made  up  of 
"  Stewmers  "  and  undesirables  of  the  telegraph  world.  This 
introduction  of  the  undesirable  element  has  been  the  cause 
of  lost  prestige  in  the  eyes  of  the  public  both  at  home  and 
abroad,  to  the  social  detriment  of  the  better  class. 

Wage-cutting  is  no  doubt  mainly  responsible  for  this 
state  of  affairs,  and  only  those  employed  in  the  cable 
service  can  fully  realise  the  limitations  of  the  pay  and  pro- 
motion offered. 

Again,  the  cable  operator  has  no  association  or  union  to 
which  he  can  look  for  assistance  in  promoting  his  cause  ; 
he  has  to  be  content  with  the  remuneration  and  treatment 
meted  out  by  the  company,  and  whatever  grievances  he  may 
have  must  be  kept  to  himself  for  fear  of  dismissal  from  the 
service  as  an  agitator. 

Many  of  our  most  important  cable  stations  are  located  in 
desolate  and  isolated  parts  of  the  coast,  miles  from  a 
railway,  and  as  compensation  to  the  "exile"  a  small 
allowance  is  given  as  an  inducement.     It  is  just  by  this 
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small  amount  that  the  pay  of  the  cable  operator  exceeds 
that  of  his  Post  Office  em/rbre. 

It  seems  almost  incredible  to  most  people  that  sucli  an 
important  profession,  with  memberi  scattered  in  every  pari 
of  the  world,  who  hold  the  business  and  commerce  of  neat 

nations  in  their  hands,  should  be  unrepresented,  and  yet 
have  remained  pacilied  so  long.  It  is  only  such  generosity 
and  forethought  as  is  shown  by  the  Eastern  Telegraph  <!o. 
to  its  employes  that  helps  to  make  the  cable  service  what  it 
originally  was,  and  what  it  should  continue  to  be.  If  other 
companies  could  be  induced  to  follow  the  example  of  extend- 
ing the  same  generosity  to  their  stall's,  continued  loyalty- 
would  be  assured,  and  the  rank  and  file  would  be  raised  to  the 
standard  they  attained   in  former  years. 

The  writer  of  the  above-mentioned  paragraph  would  do 
well  to  banish  from  his  mind  the  idea  that  cable  companies 
are  benevolent  institutions  any  more  than  the  British  postal 
service,  and  from  personal  experience  I  do  not  hesitate  to 
say  that  the  British  postal  service  of  to-day  is  far  prefer- 
able in  every  way  to  the  cable  service. 

CO. 


Motors  for  Gassy  Mines. 

What  is  the  latest  practice  with  regard  to  the  design  of 
,a.c.  and  D.o.  motors  to  comply  with  the  Home  Office  rules 
for  use  in  gassy  mines  ? 

Ha     II. 

Professional  Etiquette. 

Referring  to  the  leader  in  your  issue  of  the  27th  ult., 
on  "  Professional  Etiquette,"  I  see  serious  objections  to  the 
publication  of  a  visitiDg  card  in  a  technical  paper  by  a  pro- 
fessional man,  if  it  involves  any  payment  to  the  paper. 

Further,  if  you  refer  to  American  publications,  you  will 
find  that  the  advertisement  does  not  stop  at  the  name  and 
address,  but  often  states  the  qualifications  and  the  speciali- 
ties of  the  gentleman. 

Humphrey  M.  Morgans. 

London,  E.C.,  March  Cth,  1014. 


Corrosion  of  Battery  Plates. 

Could  any  of  your  readers  kindly  explain  the  following 
curious  defect  shown  in  a  storage  battery  of  54  11 -plate 
cells,  erected  in,  and  hung  on  the  sides  of,  glass  boxes  ? 

After  being  in  use  for  nine  months,  all  the  positive  lugs 
at  the  free  ends  of  the  plates  developed  what  looked  like  a 
growth,  and  when  this  was  cleaned  off  to  prevent  it  falling 
into  the  glass  box,  holes  of  various  sizes  w*re  visible  on  the 
lugs. 

Accumulator. 

"  Charge  "  or  "  Shift "  Engineer  1 

I  should  be  glad  to  know  the  qualifications  which  con- 
stitute a  "  shift  engineer,"  and  a  "  charge  engineer  "  ;  my 
reason  for  asking  is  that  latterly  I  have  been  in  the 
running  for  several  appointments  going  for  "  engineers-in- 
charge,"  and  have  found  that,  where  reference  was  made  to  my 
present  position,  I  have  been  styled  as  "  shift  engineer." 
This  may  or  may  not  be  the  stumbling  block  to  my  success, 
but  it  would  be  interesting  to  know  the  opinion  of  other  readers 
as  to  whether  this  title  is  detrimental  to  my  advancement.  I 
may  state  that  at  the  present  time  I  am  responsible  for  the 
operation  and  maintenance  of  steam  and  electrical  plant  of 
about  5,000  kw.  capacity,  all  testing  and  repairs  to  such 
being  carried  out  under  my  personal  supervision  during  the 
week-ends  (shifts  being  12  hours  day  and  night),  which  I 
take  alternately  with  my  colleague.  Should  yon  think  this 
letter  of  sufficient  interest  to  publish  T  should  be  greatly 
obliged. 

An  Old  Reader. 

[The  question  is  very  timely  ;  the  distinction  between 
the  two  designations  undoubtedly  is  somewhat  indefinite. 
We  should  regard  "  charge  engineer "  as  connoting 
the  possession  of  capacity  and  fitness  for  responsibility 
superior  to  the  attainments  of  a  "  shift  engineer." — Eds. 
Ei.kc.  Rev.] 


a  Query, 

1  am  interested  in  the  question  raised  by  "Ignort 
hot  v.hy  does  be  specify  that  the  load  on  the  three-phase 
should  \x:  balanced,  for  the  simplest,  cheapest  and   i 
efficient  way  is   to  take  b     ingle  pbs  e  ropply  from 
windings  of  the  three-phase  plant,  as  shown  in  the  diagram. 
This  is  quite  practicable  if  the  single-phase  load  is  email, 
as  is  usually  the  case,  compared  with  the  capacity  of  the 
three-phase  supply.     (I  have  beard   that  the  singli  pi 
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railway  in  London  is  supplied  from  two  windings  of  a  three- 
phase  generator,  and  I  shall  be  glad  if  you  can  confirm  this 
rumour.) 

I  shall  be  glad  if  Mr.  Raynor  will  state  if  the  arrange- 
ment described  iby  him  is  in  use  to  any  extent  and  its 
efficiency. 

Mr.  Johnstone's  reply  is  not  a  very  satisfactory  answer  to 
the  question.  His  first  diagram  is  not  practicable,  for  the 
result  would  be  similar  to  that  obtained  on  a  three-wire 
system  without  balancers  (unless  a  connection  were  made 
between  the  star  points  of  generator  and  transformer.) 
Transformers  connected  as  shown  in  his  second  diagram  will 
carry  a  considerable  out-of-balance  current. 

B. 


Reversing  an  Interpole  Motor. 

Would  you  please  inform  me,  through  your  paper,  the  best 
way  to  quickly  reverse  the  direction  of  rotation  of  an  inter- 
pole shunt  motor  ?  Is  it  correct  to  reverse  the  brush  leads, 
only  leaving  the  fields,  shunt  and  interpole  coils  alone  ? 
Some  books  say  reverse  armature  current  and  interpole?, 
leaving  shunt  coils  alone.  What  I  want  to  know  is  if  1 
reverse  the  brush  leads,  whether  shunt  or  compound-wound 
interpole  motor,  will  the  machine  be  right,  provided  it  was 
running  correctly  under  load  in  the  opposite  direction  before  ? 
I  have  asked  several  electrical  engineers,  and  had  very 
contradictory  instructions. 

Puzzled  Winder. 

Protection  or  Tyranny  .' 

My  attention  has  been  drawn  by  the  letters  which  have 
recently  appeared  under  the  above  heading  to  another  aspect 
of  the  rules  of  that  somewhat  ungrammatically  titled  body, 
the  "  British  Electrical  and  Allied  Manufacturers'  Associa- 
tion," which  is  certainly  more  deserving  of  the  heading  than 
the  one  which  has  so  far  been  dealt  with,  for  purchasers, 
whether  individuals  or  corporate  bodies,  can  always  protect 
themselves  by  methods  quite  unavailable  to  the  worker. 

The  particular  rule  of  the  B.E.A.M.A.  to  which  1  wish 
to  draw  attention  is  one  to  which,  if  true,  it  were  no  misuse 
of  words  to  apply  the  epithet  "  scandalous." 

T  understand  that  the  gist  of  the  rule  is  that  should  any 
employe  of  one  member  (A)  of  the  B.K.A.M.A.  apply,  through 
advertisement  or  otherwise,  to  another  member  ^B)  for 
employment,  then  (B)  shall  immediately  inform  (A),  and 
before  taking  the  applicant  into  his  employ,  shall  obtain  the 
permission  of  (A). 

I  have  no  doubt  but  that  the  most  philanthropic  con- 
siderations contributed  to  the  framing  of  this  rule,  but  it 
requires  very  little  thought  to  understand  how  impossible  it 
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is  for  a  worker  to  improve  his  position  under  such  circum- 
stances, for  the  pood  worker  is  kept  where  he  is,  whilst  the 
leas  eflicient  worker  is  not  wanted  by  other  employers,  and  is 
probably  not  retained  by  his  present  one. 

Farther,  1  would  point  out  that  almost  all  the  principal 
manufacturers  in  all  branches  of  the  electrical  industries 
are  members  of  the  K. E. A.M. A. ,  and  that  the  rule  applies 
to  all  grades  of  workers,  from  the  office  boy  or  the  greaser 
U>  the  general  manager— many  thousands  in  all,  most  of 
whom  are  entirely  ignorant  of  the  fact  that  they  are  living 
under  such  tyranny— a  tyranny  which  cynically  and  shame- 
lessly violates  the  most  fundamental  of  those  laws  which 
concern  the  liberty  of  the  subject. 

I  do  not  desire  for  one  moment  to  divert  attention  from 
the  important  aspect  of  the  case  at  present  under  discus- 
sion— in  fact,  I  join  with  Mr.  Purse  against  the  B.E.A.M.A., 
and  think,  with  "  Pollux,"  that  the  best  way  of  dealing 
with  the  B.E.A.M.A.'s  conditions  is  to  submit  them  to  the 
judgment  of  the  public  interested  in  the  electrical  trades. 

It  is  for  this  reason  that  I  venture  to  claim  the  hospi- 
tality of  your  columns. 

Junius. 

[We  have  no  knowledge  of  the  existence  of  the  rule 
mentioned  by  our  correspondent.  Perhaps  the  Association 
may  have  something  to  say  on  the  matter. — Eds.  E.R.] 


BUSINESS   NOTES. 


Electric-Light    Switching    Competition.— We    are 

informed  that  there  are  Dearly  200  entries  in  the  competition  con- 
ducted by  our  contemporary  Electricity.  Candidates  had  to  send  in 
answers  to  one  of  three  sets  of  examination  questions  on  the 
principles  and  practice  of  controlling  lights  by  means  of  modern 
tumbler  switches.  These  questions  showed  that  there  is  very  much 
more  in  the  subject  than  many  people  suspect.  The  detailed 
results  of  the  competition,  with  the  names  of  prize  and  certificate 
winners,  will  be  published  in  the  April  24  th  issue  of  Electricity. 
The  examiner  is  Mr.  W.  Perren  Maycock,  M.I.E.B. 

Lantern  Slides.— Messrs.  Berry  Skinner  &  Co.  have 

prepared  a  series  of  lantern  slides  of  their  foolproof  f  use-switchgear 
and  "  Ironsafe  "  switchboards.  They  will  be  pleased  to  lend  these 
slides  to  engineers  or  lecturers  at  engineering  societies  who  may  be 
interested  in  this  particular  subject.  Application  should  be  made 
to  the  firm's  head  office  at  78,  Upper  Thames  Street,  London,  E.C. 

Cinematograph   Apparatus. — With  reference   to  the 

new  Westinghouse  list  of  cinematograph  supplies  mentioned  in 
these  columns  last  week,  we  are  asked  to  state  that  the  British 
Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.,  pro- 
pose holding  an  exhibition  of  cinematograph  and  theatrical  supplies 
and  apparatus  at  179,  Wardour  Street,  London,  W.,  from  March  16th 
to  23rd,  inclusive. 

Trade   Announcements. — With  reference  to  our  last 

week's  notice  of  dissolution  of  partnership  of  W.  F.  Dennis  k  Co., 
we  are  asked  to  state  that  the  retirement  of  Mr.  F.  W.  Dennis  will  in 
no  way  affect  the  conduct  of  the  business,  which  will  be  carried 
on,  as  heretofore,  by  Mr.  F.  A.  B.  Lord  and  Mr.  J.  E.  Hood,  who 
has  now  been  admitted  a  partner.  Mr.  L.  H.  Hurburgh,  who  has 
been  in  the  firm's  employ  for  many  years,  will  also  assist  in  the 
management. 

Mr.  James  Douglas  announces  that,  having  purchased  the 
goodwill,  patents,  patterns,  took,  &c,  from  the  liquidator  of  the 
Accessories  Manufacturing  Co.,  Ltd.,  the  business  will  in  future  be 
carried  on  under  the  name  and  style  of  the  "Accessories  Manu- 
facturing Co.,"  at  11,  Dean  Street,  Soho,  London,  W. 

Messrs.  H.  R.  Witting  &  Partners  (now  changed  from  H.  R. 
Witting),  removed  on  March  6th  from  Berners  Street,  W.,  to  126, 
High  Holborn,  W.C. 

Messrs.  Arthur  Jones  k  Co.  have  commenced  business  as 
electrical  factors  at  16,  Dock  Street,  Middlesbrough.  Mr.  Jones 
was  sales  manager  for  some  years  with  the  late  firm  of  Warren, 
Heattie  &  Co.,  Ltd.  The  firm  invite  manufacturers  and  large 
wholesale  suppliers  to  send  catalogues,  &c. 

In  future,  all  communications  for  the  Benjamin  Electric, 
Ltd.,  should  be  sent  to  1a,  Rosebery  Avenue,  E.C,  where  their 
sales  office  will  be  established  ;  telephone  number,  "  Holborn  1830." 
Daring  the  last  two  years  the  company  have  very  considerably 
increased  their  manufacturing  facilities  at  Rosebery  Avenue. 

J.  k  (..  Odhahb,  ironmongers  and  manufacturing  electricians, 
206  and  207,  Upper  Thames  Street,  E.C— Mrs.  Rose  Elizabeth 
Odhams,  administratrix  of  the  estate  of  the  late  M.  G.  Odhams,  has 
transferred  hiB  and  her  interest  in  the  goodwill,  stock-in-trade,  kc, 
in  the  business  to  Mr.  G.  P.  Odhams,  who  will  attend  to  debts  and 
carry  on  the  business,  under  the  same  style,  at  the  same  address. 

Mr.  R.  Barron,  who  ia  in  business  as  an  electrical  engineer  at 
Fleetwood,  has  recently  had  his  premises  extended,  and  has  made 
provision  for  a  large  showroom. 


Catalogues  and  Lists. — Messrs.  Morris  &  Lister 

(London),  Ltd.,  Palace  Chambers,  Westminster,  S.W.— Sixteen- 
page  list  (Xo.  342),  giviDg  illustrated  particulars  and  prices  of 
"Bacho"  electric  drilling  and  grinding  machines. 

Messrs.  Neville's  (Liverpool),  Ltd.,  7  «»,  James  Street, 
Liverpool.— Eight-page  list  describing  and  fully  illustrating 
Universal  angle-bending  machines,  and  showing  their  application 
in  dealing  with  all  sections  of  bars,  tubes,  kc. 

Messrs.  Falk,  Stadelmann  &  Co.,  Ltd.,  83-87,  Farringdon 
Road,  London,  E.C— New  catalogue  (No.  377  February)  of  electric 
bell  and  telephone  manufactures.  It  is  of  the  firm's  uniform  size 
of  page,  and  consists  of  100  pages.  A  very  complete  range  of 
electric  bells  is  included,  also  the  "  Farringdon  "  bell,  which  is  a 
speciality  of  the  firm,  and  the  "Atlas"  secure  locking  indicator, 
which  has  a  movement  that  the  firm  claims  cannot  possibly  shake 
down,  and  can  only  be  actuated  by  electrical  action.  This  is  one 
of  a  range  of  indicators  of  various  types.  Wood,  china,  brass 
pushes,  and  the  usual  complements  to  an  electric  bell  catalogue, 
such  as  batteries,  bell  wires,  flex,  are  exhaustively  dealt  with.  The 
firm  specialises  in  portable  flash  lamps  of  which  a  range  is  shown. 
The  catalogue  having  been  thoroughly  revised,  brought  up  to 
date,  and  all  prices  carefully  calculated  on  current  costs,  the 
advances  which  have  heretofore  had  to  be  charged  are  now 
entirely  eliminated. 

Messrs.  Siemens  Bros,  k  Co.,  Ltd.,  Woolwich.— Supplement  2 
to  Catalogue  532  contains  illustrations  and  prices  of  high  and  low- 
tension  motor-car  leads. 

Messrs.  Adam,  Rouillv  k  Co.,  18,  Fitzroy  Street,  London,  W  — 
8-page  illustrated  and  priced  pamphlet,  containing  particulars  of 
their  "Rational "  light  reflector  and  bowl  fittings. 

Messrs.  Krupka  &  Jacoby,  Ltd.,  Chapter  Street,  Westminster. 
S.W. — Two  leaflets,  giving  prices,  kc,  of  flexible  wires,  bell  wires 
and  600-megohm  grade  cable. 

The  Westinghouse  Brake  Co.,  Ltd.,  82,  York  Road,  King's 
Cross,  London,  N. — 40-page  illustrated  catalogue  (fifth  edition)  of 
their  oil  engines  (Cross  patents).  Very  fully  illustrated  details  of 
the  engines  and  parts  of  same  are  given,  and  small  self-contained 
electric  power  and  lighting  sets  and  portable  power  plants  are 
included. 

Messrs.  W.  F.  Dennis  &  Co.,  49,  Queen  Victoria  Street,  London, 
E.C. — 24-page  catalogue,  containing  a  full  and  illustrated  account 
of  the  "  Steidle "  semi-automatic  telephone  system,  its  purposes, 
parts,  application  and  operation.  The  main  idea  of  the  system  is 
economically  to  link  up  outlying  districts  with  an  existing  central 
exchange.  It  is  the  work  of  the  South  German  Telephone 
Apparatus,  Cable  and  Wire  Works  A.G.,  of  Nuremberg,  for  whom 
Messrs.  Dennis  are  sole  agents  here. 

The  Century  Electric  Co.,  St.  Louis,  U.S.A. — Two  illustrated 
catalogues  dealing  respectively  with  single-phase  self-starting 
motors  of  the  repulsion-induction  type,  and  alternating-current  fans. 

Messrs.  J.  W.  Brooke  &  Co.,  Ltd.,  Adrian  Works,  LoweBtoft. 
— Forty-eight  page  illustrated  catalogue  of  marine  motors  and 
motor-boats. 

Paracit  G.m.b.H.,  Frankfurt-am-Main. — Brochure  describing 
"  Paracit,"  a  new  artificial  insulating  material  mainly  composed 
of  cotton,  and  used  either  in  the  solid  or  dissolved  form  in  the 
manufacture  of  electrical  apparatus. 

Messrs.  Lester  B.  Betts  <S:  Co.,  !),  London  Street,  London, 
E.C. — The  first  number  of  Betts  s  Bulletin,  a  monthly  publication  of 
16  pages  containing  prices  and  illustrated  particulars  of  portable 
electric  drills,  electric  fans  and  lighting  fittings,  and  tabulated 
prices  of  many  accessories. 

Messrs.  Willans  &  Robinson,  Ltd.,  Rugby. — Forty-page 
illustrated  broohure  very  fully  describing  their  disk  and  drum 
steam  turbines,  with  numerous  half-tone  illustrations  of  complete 
plants,  also  drawings  and  pictures  of  parts  of  machines.  Seven 
pages  at  the  end  are  occupied  with  tabular  lists  of  public  and 
other  purchasers  of  their  turbines,  and  particulars  of  the  machines 
supplied. 

The  Electrical  Supplies  Co.,  41,  Cheapside,  London,  E.C. — 
Illustrated  descriptive  price  list  of  paraffin-electric  sets  for  picture 
palaces,  yachts,  portable  service,  country  house  lighting,  kc. 

Electrical  Apparatus  Co.,  Ltd.,  Vauxhall  Works,  South 
Lambeth  Road,  London. — Leaflet  (H  19  P)  contains  description  and 
prices  of  direct-current  steel-clad  motor-control  pillars. 

Dissolutions  and   Liquidations. — The  Harrington 

Electric  Light  Co.,  Ltd. — A  meeting  will  be  held  at  the  offices, 
Leopold  Street,  Long  Eaton,  on  April  7th,  to  hear  an  account  of 
.the  winding-up  from  the  liquidator,  Mr.  W.  Bladon  Smith. 

E.  k  V.  Page  &  Co.,  electric  suppliers,  agents  and  merchants,  1, 
Dyer's  Buildings,  Holborn,  E.C. — Messrs.  Edward  Percy  Page  and 
Victor  Arthur  Page  have  dissolved  partnership.  Mr.  E.  P.  Page 
will  attend  to  debts  and  carry  on  the  business  under  the  style  of 
Edward  Page  &  Co.,  at  28,  Ely  Place,  Holborn,  E.C. 

New  Superheater  Co  ,  Ltd. — A  meeting  of  creditors  will  be  held 
at  165,  Salisbury  House,  London  Wall,  E.G.,  on  April  14th,  to  hear 
an  account  of  the  winding-up  from  the  liquidator,  Mr.  S.  G.  Bruff. 

Bankruptcy  Proceedings.— Cui  ton  Roblxbobt,  Lon- 
don.— The  Bankruptcy  Court  on  Tuesday  approved  a  composition  of 
10s.  in  the  £,,  and  discharged  the  order.  Extravagance  was  the 
cause  of  failure. 

Sequestration  notice  has  been  published  in  the  Edinburgh  Qa 
respecting  James  Haio  Willky,  electrician,  20,  Blackhall  Street, 
Paisley. 

A  Calcutta  Exhibition.— A  financial  daily  states  that 

preliminary  arrangements  for  an  International  Exhibition  to  be 
held  in  Calcutta  have  been  proceeding  for  some  time. 
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Book   Notices. — The  Marob   tone  of  "Concrete  and 

Constructional  Engineering  "  contains  the  first  of  two  illustrated 
articles  on  "  Concrete  MaHonry  in  the  Panama  Canal,"  by  Mr.  .1.  Q. 
Leigh,  and  a  doHoription,  with  illustrations,  of  the  Central  Amu 
hydro-electric  station  near  Milan,  which  haw  some  unusual  con- 
structional features. 

"  Photo-Eleotricitv."  By  A.  L.  Hughes.  London:  Cambridge 
University  Press.     Price  6s.  net. 

"Engineering  Index  Annual  for  1913."  New  York  :  Engineering 
Magazine  Co. 

"8oienoe  Abstracts."  Sections  A  and  B,  Vol.  XVII,  Part  2, 
February  '25th.  London  :  E.  4c  F.  N.  Spon,  Ltd.  Price  Is.  6d.  net 
each. 

"  Prooeodinffi  of  the  American  Society  of  Civil  Engineers." 
Vol.  XL,  No.  2.     February.     New  York  :  The  Society. 

"The  Physical  Review."  Vol.  Ill,  No.  2.  February.  Lancaster, 
Pa.  :  The  American  Physical  Society. 

"Bulletin  Boientifiqne  de  l'Association  des  Eli- tree  des  Eooles 
Rp<"ciales."  Vol.  XVI,  No.  3.  January.  Liege:  Lahaye  «V  Co. 
Price  1  fr. 

"  Bulle/in  Mensuel  de  la  Soci6te  Beige  d'Electriciena."  Vol. 
XXXI.    February.    Brussels  :  E.  Bruylant.     Price  1  f  r.  75c. 

"  Ciomalt:  ed  Atti  della  Associazione  Elettrotecnica  Italiana." 
March  5th.     Milan  :  The  Association.     Price  LI. 

Denmark.  —  The  Danish  Customs  authorities  have 
recently  given  a  decision  to  the  effect  that  "electric  heating 
stoves"  are  to  be  classified  under  No.  301  of  the  tariff,  the  duty 
being  7i  per  cent,  ad  ral. 

Patent  Application. — The  Worthington  Pump  Co., 

Ltd.,  have  applied  for  restoration  of  Patent  No.  18,866  of  1910, 
for  "  Hydraulic  air  compressor  or  pump,"  granted  to  0.  H.  Mueller. 


LIGHTING  and  POWER  NOTES. 


Alaska. — The  Bishop  of  Alaska  has  authorised  the  head 
of  the  electrical  engineering  department  of  the  University  of  Penn- 
sylvania to  design  an  electric  lighting  plant,  operated  by  a  wind- 
mill, for  the  use  of  the  Episcopal  Mission  at  Point  Hope,  Alaska, 
which  is  more  than  100  miles  north  of  the  Arctic  Circle. 

Altrincham. — Street    Lighting. — The    Council    has 

decided  to  seek  permission  to  borrow  £750  for  lighting  the  main 
Btreets  by  electricity. 

Argentina. — The  Buenos  Ayres  municipality  has 
approved  the  plans  presented  by  the  Compania  Italo-Argentina 
de  Electricidad  relating  to  its  installations  for  the  supply  of  elec- 
tricity. The  company  is  required  to  install  a  minimum  of 
15,000  kw.  during  the  eight  months  following  the  approval  of  the 
plans. — Review  of  the  River  Plate. 

Blackrock.  —  E.L.  Scheme. — The  U.D.C.  has  ap- 
pointed Mr.  J.  P.  Tierney,  electrioal  engineer,  to  advise  on  the 
proposed  E.L.  schemes. 

Bradford. — Hospital    Lighting,    &c. — The    Health 

Committee  has  decided  to  recommend  the  City  Council  to  install 
electric  lighting  at  Leeds  Road  Hospital,  >in  lieu  of  gas,  at  an 
estimated  cost  of  £366. 

The  Sites  and  Works  Subcommittee  of  the  Education  Committee 
lias  resolved  that,  owing  to  the  unsatisfactory  condition  of  the 
gas  mains  at  Odsal  House,  arrangements  be  made  for  the  building 
to  be  lighted  by  electricity. 

Braunton. — E.L.    Scheme. — The    P.C.    has   accepted 

the  offer  of  Mr.  J.  Dennis  to  supply  E.L.  in  the  hamlet  of  Knowle 
at  £1  per  lamp  per  annum,  and  the  payment  of  £15  towards  the 
capital  outlay  for  seven  years.     Overhead  wires  will  be  used. 

Bristol. — Street  Lighting. — In  connection  with  the 
offer  of  the  Electricity  Committee  to  supply  free  electricity  to  over 
1,100  street  lamps  at  present  lighted  by  gas,  the  estimated  saving 
being  £1,000  per  annum  when  the  cost  of  changing  over  has 
been  met,  a  Councillor  intimately  connected  with  the  Ratepayers' 
Association  has  objected  to  the  inclusion  in  next  year's  estimates 
of  £390  expenditure  on  altering  gas  lamps  for  the  electric  lighting. 

Bury. — Workhouse  Lighting. — The  Electricity  Com- 
mittee is  negotiating  with  the  B.  of  G.  for  the  supply  of  electricity 
to  the  workhouse  at  Jericho,  at  an  estimated  cost  of  £3,200. 

Carlisle. — L.G.B.  Inquiry. — An  inquiry  was  held  on 
March  4th  by  Mr.  W.  N.  Cross  into  the  application  of  the  Corpora- 
tion for  sanction  to  borrow  about  £30,000  for  extensions  to  the 
electricity  works  plant  and  mains. 

Clacton-on-Sca. — Street  Lighting. — The'U.D.C.  has 

appointed  a  committee  to  consider  the  lighting  of  the  principal 
thoroughfares  with  electrio  aro  lamps. 

Clutton  (Somerset). — The  B.  of  G.  has  decided  upon 

an  E.L.  installation,  at  an  estimated  cost  of  £835. 


<  onnah'M  <(uay. — Pbopo  TbeU.D.C. 

baa  applied  b>  the  L.G.B.  for  a  loan  of  44,600  for  oarryiBf  oot  an 
l',.L.  Bahama,  Plans  are  to  be  prepared  by  Mr.  A.  J.  Leigh,  of 
Northwich. 

Continental  Notes. — Austbia.— A  plan  for  providing 

Vienna  with  electricity  on  a  large  Male  was  recently  outlined  by 
the  Austrian  Government  oonaulting  engineer,  Carl  Deinlein. 
Ho  proposes  to  utilise  the  rainfall  on  tin  northern  tlopee  of  the 
Nicdoren  Tauern  mountains,  in  two  power  stations  in  the  valley. 
Calculations  show  that  570,000  ii.i\  will  be  available,  which  far 
exceeds  the  capital's  present  wants,  and  can  be  supplied  at  ho 
low  a  price  as  to  ensure  the  success  of  the  venture. 

Badkn. — Supply  STATISTICS, — An  official  report  has  ju«t  been 
presented  to  the  Upper  House  of  the  Grand  Duchy  of  Baden  in 
regard  to  the  position  of  electricity  supply  in  the  Duchy  at  the 
end  of  1913.  It  is  shown  that  out  of  the  1,557  towns  or  com- 
munes, 521,  or  33  5  per  cent.,  are  provided  with  a  supply,  and  the 
population  of  the  districts  served  amounts  to  64  "5  per  cent,  of  the 
total  population.  The  report  submits  that  it  is  now  the 
duty  of  the  Government  to  intervene  with  a  view  to  controlling 
the  development  of  the  supply.  Agreement  as  to  future  exten- 
sion of  the  supply  has  already  been  effected  with  a  number  of 
communal  undertakings,  and  further  negotiations  are  in  progress. 
In  addition  to  the  expansion  of  the  system,  the  report  refers  to  the 
movement  proceeding  in  the  direction  of  the  unification  and  com- 
bination of  the  supply  in  larger  undertakings  connected  together. 
The  overland  central  stations  are  endeavouring  to  join  with  the 
small  local  works,  both  technically  and  economically,  and  large 
communal  works  and  private  works  are  also  combining.  It  is  not 
disputed  that  if  the  whole  of  the  production  and  distribution  were 
concentrated  in  private  hands  the  danger  of  a  monopoly  would 
arise.  But  so  long  as  the  rights  and  obligations  of  the  large 
overland  stations  are  controlled  by  the  State,  as  is  the  case  in 
Baden,  no  apprehensions  are  entertained  that  the  interests  of  the 
public  are  likely  to  be  prejudiced.  Apart  from  this,  the  establish- 
ment of  a  monopoly  will  be  checked  by  the  Government  Murg 
electricity  works,  now  in  process  of  construction. 

Geemant.— The  Municipality  of  Heiligenstadt  proposes  to 
convert  its  power  station  into  the  centre  of  an  extensive  overland 
supply  system,  and  is  considering  whether  this  shall  work  in  con- 
junction or  in  competition  with  a  scheme  projected  by  the  A. E.G. 
In  the  former  case  the  town  will  have  to  raise  £50,000  of  the 
capital.  Parts  of  the  remoter  rural  districts  are  to  be  supplied 
from  either  the  Sudharzer  Kraftwerke  or  the  water  power  station 
at  the  Erdtalsperre. 

Crewe. — The  Electric  Lighting  Committee  has  received 
an  application  for  the  lighting  of  Spring  Gardens. 

Croydon. — Plant  Extensions. — The  B.C.  has  sanc- 
tioned works  at  a  cost  of  £3,154,  to  supplement  theiexisting  H.T. 
system. 

Darlington.— Loan  Sanction.— The  T.C.  has  received 

the  sanction  of  the  L.G.B.  to  a  loan  of  £6,500  for  new  pumping 
and  generating  plant  in  connection  with  the  water  undertaking. 

The  electrical  engineer  has  reported  to  the  Council  that  he  has 
been  requested  to  tender  for  a  large  supply  of  electricity  to  the 
N.E.  Railway  Co.  for  power  purposes. 

Dover.— Proposed  Loan. — The  T.C.  has  applied  to  the 

L.G.B.  for  a  loan  of  £500  for  eleotricitv  purpofes,  including  house 
services,  the  extension  of  mains  to  the  River  portion  of  the  borough, 
and  the  installation  of  E.L.  in  cottages  at  the  Pier. 

Dublin. — Proposed  Loan. — The  Corporation  has  decided 
to  apply  to  the  L  G.B.  for  a  loan  of  £77,000  for  the  extension  of 
the  electricity  undertaking. 

The  promoters  of  the  Alliance  and  Dublin  Consumers'  Gas 
(Electric  Supply)  Bill  have  given  notice  that  they  will  object  to 
the  locus  standi  of  the  Dublin  Corporation  to  be  heard  against  this 
measure. 

Edinburgh. — Fuel    Economy. — As  a    result    of    the 

test  of  an  Underfeed  stoker  at  the  Dewar  Place  electricity  works, 
it  has  been  found  that  coal  at  4s.  per  ton  can  be  used,  as  agiinst 
fuel  costing  8s.  to  10s.  per  ton  at  present.  The  E  L.  Committee  has 
therefore  recommended  that  seven  additional  stokers  of  the  same 
pattern  be  installed,  at  an  estimated  cost  of  £1,890. 

Exeter.— New    Plant.— The     E.L.     Committee    has 

decided  to  install  a  1,000-KW.  B.T.H.  high-pressure  steam  turbo- 
alternator  at  the  electricity  works,  at  a  cost  of  £4.211.  The 
total  cost  of  the  work  is  estimated  by  the  electrical  engineer  at 
£6  200,  and  the  annual  saving  at  £440  per  annum.  At  a  joint  con- 
ference of  the  E.L.  and  Tramways  Committees  last  week  the  town 
clerk  stated  that  of  £43.024  expended  upon  plant  at  the  electricity 
Btation  only  £5.638  had  been  apportioned  to  the  tramway  under- 
taking, which  would  be  entitled  to  barrow  £11,541,  after  paving 
£3  000  for  the  additional  cars  to  be  purchased.  As  the  tramways 
utilised  about  a  third  of  the  current  generated,  the  E.L.  Committee 
considered  that  the  apportionment  of  capital  between  the  two 
undertakings  should  be  reviewed.  It  was  resolvei  to  borrow 
£6,200  for  the  turbo-alternator. 
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GlaSffOW. — STREET     LIGHTING. — A    big    scheme     for 

improving:  the  lighting  of  the  Btreets  is  under  consideration. 

llnzel  (.rove. —  A  further  canvass  of  residents  is  to 
be  taken  to  ascertain  the  demand  for  electricity  in  the  area,  and 
the  Electricity  Sub-Committee  of  the  Council  has  been  authorised 
to  engage  the  services  of  an  electrical  engineer  or  other  suitable 
person 

HolywtH. — I.NMRMAHY  LIGHTING. —  The  B.  of  <!. 
has  decided  that  for  the  present  the  E.L  shall  be  installed  in  the  new 
infirmary  only  :  the  lighting  of  the  workhouse  is  to  be  deferred  until 
a  new  classification  is  completed.  Tenders  for  accumulators 
capable  of  lighting  the  whole  institution  are  to  be  invited,  and  the 
specifications  are  to  re  prepared  by  Mr.  A.  J.  Leigh,  of  Northwich. 

llklev. — E.L.  SCHEME. — The  Electricity  Committee  has 
adopted  the  amended  plans  of  the  electrical  engineer  for  the 
erection  of  an  electricity  generating" station,  and  the  L.G.B.  has 
consented  to  the  work  of  cable  laying  being  proceeded  with  at 
once.  The  L.G.B.  inquiry  into  the  scheme  will  probably  take  place 
next  month.  The  Committee  has  decided  that  the  cable  laying  be 
proceeded  with  immediately  in  accordance  with  the  terms  arranged 
with  the  Western  Electric  Co. 

Keigliley. — Proposed   Loan. — The  T.C.   is  applying 

to  the  L.C..B.  for  sanction  to  borrow  £<!00  for  electric  motors  to  be 
let  out  on  hire. 

Kingstown    (Co.    Dublin). — E.L.   Bill. — Mr.   John 

Muldoon.  M.P.,  has  given  notice  of  motion  that  it  be  an  in- 
struction to  the  Committee  on  the  Kingstown  Lighting  Bill  to 
insert  a  clause  providing  for  the  transfer  of  the  undertaking  to 
the  Kingstown  U.D.C.  as  might  be  approved  of  by  the  B.  of  T. 

hnnresborougli. — E.L.    Scheme.  —  The    U.D.C.   has 

decided  to  apply  for  a  prov.  order  to  carry  out  the  proposed  E.L. 
scheme.  Current  is  to  be  generated  from  the  River  Nidd,  and  the 
cost  ot  the  installation.  &c,  is  estimated  at  £3,180.  On  a  soale  of 
fid.  per  unit  the  estimated  ivearlv  revenue  is  £833,  and  the 
profit  £312. 

London. — [slington. — The  B.  of  <!.  has  received  a 
letter  from  the  L.G.B.  stating  thaf.  it  is  not  satisfied  with  the 
proposal  to  install  E.L.  at  the  Board's  institutions  without 
further  information,  and.  in  view  of  an  offer  made  by  the  Gas 
Light  and  Coke  Co.,  the  B.  of  G.  has  decided  to  hold  an  inquiry 
into  the  matter. 

Woolwich. — Proposed  Loan. — Application  is  to  be  made  to  the 
L.C.C.  for  a  loan  of  £18,500  in  connection  with  the  electricity 
undertaking. 

The  L.C.C.  Finance  Committee  has  recommended  the  Council  to 
sanction  the  borrowing  of  £500  for  electricity  meters  by  the 
Bermondsey  B.C.  ;  and  £5,328,  as  to  £2,142  for  mains,  £1,916  for 
services,  and  £1.270  for  meters,  by  the  Shoreditch  B.C. 

Malvern. — Proposed   Bulk    Supply. — At  a  meeting 

of  the  U.D.C.  last  week,  a  recommendation  of  the  Electricity 
Committee  to  add  a  150-k\v.  plant  to  the  electricity  works  at  an 
estimated  cost,  including  extension  of  building,  of  £1,500,  was 
discussed.  It  was  stated  that  the  Worcester  Corporation  had 
offered  to  supply  Malvern  with  electricity  in  bulk,  but  the  Com- 
mittee felt  that  the  offer  did  not  warrant  it  scrapping  its  elec- 
tricity works,  which  would  have  to  be  done  if  the  offer  was 
accepted.    The  discussion  was  eventually  deferred  for  a  month. 

Merthyr  Tydfil. — Bulk  Supply  Inaugurated. — The 

formal  switching  on  of  the  bulk  supply  to  the  Merthyr  Electric 
Traction  and  LightinglCo.  took  place  last  Saturday,  at  the  Treforest 
power  station  of  the  South  Wales  Electrical  Power  Distribution  Co. 
The  visitors  subsequently  inspected  the  overhead  transmission  to 
Merthyr,  and  the  11, 000/500- volt  rotary  converter  plant  in- 
stalled there.  The  operations  of  the  power  company  have  extended 
greatly  in  recent  times  :  included  in  its  plant  are  two  (i,000-H.P. 
turbine  sets,  while  another  of  10,000  h.p.  is  being  erected  at 
the  present  time. 

Newport  (Mon.). — Proposed  Refuse  Destructor. — 

A  L.G.B.  inquiry  was  held  on  March  5th  into  the  application  of 
the  T.C.  for  a  loan  of  £11,697  for  a  refuse  destructor,  proposed 
to  be  erected  by  Messrs.  Ileenan  &  Froude.  Ltd.  There  was  no 
opposition. 

Oldham. — Referring  to  an  increase  in  the  coal  consump- 
tion at  the  electricity  works,  the  chairman  of  the  Electricity 
Committee  said  he  was  informed  that  the  increase  was  due  to  the 
turbine  having  broken  down,  and  he  strongly  urged  the  Com- 
mittee to  spend  £3o,00n  if  need  be  on  new  machinery,  so  as  to  bring 
the  figure  down  to  3  lb.  of  coal  per  unit. 

Penniaenmawr.— E.L.  Scheme. — A  special  meeting  of 

the  U.D.C.  is  to  be  held  to  consider  the  report  of  the  consulting 
engineer  with  reference  to  the  supply  of  electricity. 

Peterhead. — Saying  the  Gasworks. — The  locnl  T.C. 

has  been  considering  a  scheme  for  supplying  electricity  in  the 
burgh,  but  probably  nothing  will  come  of  it,  as  the  local  Gas 
Committee  has  the  matter  in  hand,  and  has  taken  the  precaution 
to  circularise  the  gas  consumers  to  find  out  whether  they  will  be 
"  agreeable  "  to  adopting  electricity.  With  a  view  to  assisting  them 
in  coming  to  a  decision,  the  Committee  informs  them  that  elec- 
tricity could  be  supplied  at  from  3d.  to  4d.  per  unit  for  lighting, 
"which  would  mean  that the  charge  would  be  approxi- 
mately 7s.  r,d.  to  10s.  to  be  equivalent  to  1,000  cb.  ft.  of  gas  at  «he 
present  cost  of  3s.  Kd.  per  1,000  cb.  ft.'  And  this  with  the  mctal- 
fllament  lamp  '     The  circular  is  signed  by  the  gas  manager. 


Radcliff.— Proposed  Loan.— The  U.D.C.  has  asked  the 
L.G.B.  to  sanction  the  borrowing  of  £3,948  for  the  electricity 
undertaking,  principally  for  new  mains. 

Rochdale. — Mill     Drivino. —  The    Corporation    has 

arranged  to  supply  1,800  h.p.  for  electrically  driving  two  new 
mills  which  are  being  erected  between  Sudden  and  Castleton. 
Half  the  supply  is  required  bv  January  1st  next,  and  the  remainder 
by  June,  1916. 

Rochester. — Street  Lighting. — The  (ias  Co.  and  the 

Kent  Electric  Power  Co.  arc  being  asked  by  the  Corporation  to 
submit  Bchemes  and  estimates  for  the  lighting  of  High  Street. 
Permission  has  been  granted  to  the  latter  company  to  modify  its 
experimental  lamps  in  the  High  Street,  in  accordance  with  the 
experience  gained,  and  to  try  them  again  for  a  short  time  before 
completing  a  scheme. 

Scarborough. — Public    E.L. — The   Parks  Committee 

has  considered  the  advisability  of  lighting  Peasholm  Park  by  gas 
or  electricity,  and  the  borough  engineer  having  submitted  com- 
parative tenders;  it  was  resolved  that  the  tender  of  Messrs.  Walker 
and  Hutton  for  E.L.  be  accepted. 

Sheffield. — The  City  Council  is  being  recommended  to 

lay  an  li.H.T.  main  to  supply  the  crippled  children's  institute  and 
the  proposed  sanatorium  for  women  in  the  Rivelin  Valley  Road, 
and  a  I..T.  main  for  public  lighting,  at  a  total  estimated  cost  of 
£3,940. 

Southborough. — Proposed, Bulk  Supply. — The  Tun- 
bridge  Wells  T.C.  has  decided  to  inform  the  U.I)  C.  that,  provided 
the  permission  of  the  B.  of  T.  is  secured,  it  is  willing  to  afford  a 
bulk  supply  of  electricity  on  terms  to  be  arranged. 

Steyning   (Sussex). — E.L.    Scheme.— The    electricity 

supply  installed  by  Mr.  E.  Prior,  of  Burgess  Hill,  was  switched  on 
last  week.  'About  30  consumers  are  being  supplied.  Steps  are 
being  taken  to  extend  the  supply  to  the  villages  of  Bramber  and 
Beeding. 

Stockton. — Proposed    Loan. — The    T.C.    is    seeking 

sanction  to  borrow  £2,000  for  extensions  to  the  electricity  mains. 

Stone     (Staffs.).— Prov.    Order.— The    U.D.C.   has 

offered  to  forego  opposition  to  the  Gas  Co.'s  Bill  if  the  clause 
seeking  powers  for  the  supply  of  electricity  is  not  proceeded  with, 
as  the  Council  intends  applying  for  a  prov.  order  for  E.L.  itself. 
The  Gas  Co.  is  to  discusB  the  point  raised  with  the  Parliamentary 
agents. 

Stratford-on-Avon.  —  The  Stratford -on- A  von  Elec- 
tricity Co.,  Ltd.,  has  secured  the  contract  for  the  wiring  of 
Alveston  Manor.  This  old  house,  which  has  belorgtd  to  the 
Fortesques  for  many  centuries,  was  built  in  the  fifteenth  century. 
It  was  in  the  main  hall  where  Shakespeare  was  said  to  have  been 
tried  for  poaching.  The  installation  will  comprise  over  200 
lights.  Screwed  tubing  will  be  used  throughout  and  the  different 
circuits  balanced  on  the  three-wire  system. 

Street  (Somerset). — Proposed  E.L. — A  meeting  was 

held  last  week  to  consider  a  scheme  for  the  formation  of  a 
company  to  provide  an  electric  supply  for  the  town.  Messrs. 
C.  and  J.  Clark,  Ltd.,  boot  manufacturers,  convened  the  meeting, 
and  in  conjunction  with  Messrs.  Cristy  Bros.,  electrical  engineers, 
of  Chelmsford,  have  formulated  a  scheme  to  extend  the  boot 
factory  plant  by  expending  £4,000.  Messrs.  Clark  are  prepared 
to  take  1,000  shares  in  the  proposed  company.  A  charge  of  6d.  a 
week  for  two  lamps  and  Id.  each  a  week  for  extra  lamps  is 
suggested.  A  provisional  committee  has  been  appointed  to  report 
on  the  scheme. 

Tasmania. — Mr.  Parry,  of  the  New  Zealand  Public  Works 
Department,  has  been  appointed  to  report  on  the  Hydro-Electric 
Co.'s  undertaking. 

Taunton. — Mains  Extensions. — The  Electricity  Com- 
mittee has  been  authorised  to  lay  another  high-pressure  feeder 
cable  in  the  centre  of  the  town,  in  consequence  of  the  overloading 
of  two  other  cables. 

Torquay. — Proposed    Loan. — The  T.C.    is   applying 

to  the  L.G.B.  for  sanction  to  borrow  £5,000  for  mains  extensions. 

Tunbridirei  Welli.— Sewage   Works. — The  T.C.  has 

instructed  its  electrical  engineer  to  install  electricity  for  lighting 
and  power  purposes  at  the  North  Sewage  Farm. 

WaKefield. — Loan  Sanction. — The  L.G.B.  has  sanc- 
tioned the  borrowing  of  £13,00i>for  the  extension  of  the  electricity 
undertaking. 

Application  is  to  be  made  to  the  B.  of  T.  for  an  order  authorising 
the  Corporation  to  supply  electricity  to  Warmfield-ciim  Heath. 

Walmer.— E.L.     Bill    Opposed  ^-The   UD.Ci   has 

sealed  a  petition  against  the  Bill  of  the  Gas  Co.,  which  seeks 
power  to  supply  electricity  in  the  district. 

Walsall. — Proposed  Loans. — The  Electricity  Com- 
mittee of  the  Corporation  recommends  that  application  be  made 
to  the  L.G.B.  for  sanction  to  borrow  £2,092  for  the  purposes  of  the 
electricity  undertaking,  £1,092  for  a  chain-grate  stoker  and  econo- 
miser,  additions  to  sub-stations  and  new  services,  and  £1,000  in 
respect  of  prospective  expenditure  on  services.  A  successor  to  Mr. 
A.  S.  Barnard,  borough  electrical  engineer,  is  to  be  advertised  for 
at  a  commencing  salary  of  £600  per  annum. 
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West    Ham. —  Proposed    Loan.— The   T.O.    propose! 
ipplying  t.d  the  L.O.B.  for  sanction  to  borrow  £8,086,  the  eetimated 
exoeu  expenditure  which  will  be  Incurred  on  the  generating  station 
extensions  and  a  further  £.'!,2<;i  for  itomH  reqnlred  ti 
work. 

Worcester,— Redi  otion  in  Bates. — The  CityCounoi] 

DM  resolved  to  abolish  the  maximum  demand  system  of  charging 
for  electricity,  and  to  offer  private  consumers  alternative  ohargei 
of  a  flat  rate  of  4  Id.  per  unit,  or  the  "  Norwich  "  system  ;  and  also 
to  allow  power  consume™  to  UHe  current  for  lighting  pnrp 
power  rates  up  to  one-tenth  of  tho  quantity  UBed  for  power  pur- 
pose;- The  prosent  M.I),  rate  iH  (>4d.  and  8d.  per  unit  for  lighting 
and  Id.  for  power.  The  chairman  of  the  Klectricity  Com- 
mittee said  the  alteration  would  annum  to  the  undertaking  a  certain 
fixed  income  and  would  givo  consumers  current  at  a  cheaper  rate 
and  induce  them  to  use  it  for  purposes  other  than  lighting. 

Wye  (Kent).— Proposed  ES.L. — At  a  meeting  of  the 

Kast  Ashford  R.D.C.  a  letter  was  read  from  Mr.  G.  Stanton,  of 
Whitstable,  intimating  that  a  company  wan  prepared  to  provide  a 
supply  of  electricity  for  Wye,  a  town  in  the  Council's  area,  and 
asking  for  consont  to  the  use  of  overhead  wires.  Several  members 
spoke  in  favour  of  the  projeot,  and  the  matter  was  referred  to  tho 
Highways  Committee  for  consideration. 


TRAMWAY  and  RAILWAY  NOTES. 

Blackpool.  —  Electric    Time.  —  A    scheme    for    the 

installation  of  a  municipal  time  service,  with  a  master  clock  at  the 
Town  Hall  and  synchronised  dials  at  various  points  on  the  tram- 
way routes,  has  been  adopted  by  the  T.C. 
Continental. — Austria. — The  companies  interested  in 

the  scheme  for  the  construction  of  an  underground  electric  railway 
in  Vienna  will  shortly  submit  proposals  to  the  Municipal  Council. 
It  is  expected  that  a  period  of  five  years  will  be  required  to  com- 
plete the  railway.  The  financial  side  of  the  question  has  yet  to  be 
settled.  The  French  companies  which  are  interested  in  the  under- 
taking have  been  granted  until  the  end  of  March  to  ascertain 
whether  they  will  be  able  to  float  a  loan  in  Paris  to  provide  a 
portion  of  the  capital.  If,  however,  co-operation  from  this  source 
should  fail,  it  is  said  that  the  German  and  Austrian  companies 
combined  will  be  able  to  oarry  the  scheme  into  effect. 

Spain. — The  horse  tramway  between  Irun  and  Fuenterrabia  is  to 
be  converted  to  electric  traction. 

Italy. —  Referring  to  a  note  in  this  column  (January  2nd),  a 
correspondent  of  /.'  Electrioien  points  out  that  the  Italian  Edison 
Co.,  in  spite  of  its  name,  is  really  Italian  ;  it  owns  almost  the  whole 
of  the  Milan  tramways.  The  tramway  companies  of  Turin  and 
Genoa,  on  the  other  hand,  though  they  have  Italian  names,  are  of 
foreign  constitution. 

The  question  •  of  railway  connection  between  Salsomaggiore 
and  Borgo  San  Donnino  and  the  junction  of  the  latter  with 
the  State  railway  system  is  engaging  Italian  public  attention. 
Both  a  steam  tramway  and  a  steam  railway  have  been  suggested  ; 
but  in  view  of  the  difficulties  associated  with  thess  solutions,  pre- 
ference has  fallen  upon  an  electric  line,  the  plans  of  which  have 
just  been  laid  before  the  Government  in  connection  with  an  appli- 
cation for  a  concession  and  subsidies.  The  proposed  electric  traction 
will  allow  of  a  reduction  in  fares  and  goods  rates. 

Germany. — The  Prussian  State  Railways  have  already  adopted 
electricity  as  the  standard  illuminant  for  all  sleeping  cars,  and  a 
recent  official  statement  in  the  Reichstag  indicates  that  all  new 
passenger  rolling  stock  is  to  be  fitted  with  electric  lighting. 

Costa  Rica. — The  Governor  of  the  Province  of  Lemon 
has  entered  into  a  contract  with  Messrs.  R.  M.  Fernandez  and  T. 
Mangel,  both  of  Lemon,  for  the  construction  of  a  tramway  in  the 
latter  town.  The  motive  power  is  to  be  either  petrol,  compressed 
air,  or  electricity,  the  gauge  either  75  or  90  cm.  (about  2  ft.  5i  in. 
or  2  ft.  11 J  in.).  The  tramway  is  to  extend  beyond  the  town  of 
Cnnequeta,  a  distance  of  1  J-  miles. 

Croydon. — The  B.C.  is  opposing  the  L.U.  Tramways 
Bill,  as  the  provisions  may  affect  the  interests  of  the  B.C.  in  the 
South  Metropolitan  E.L.  and  Tramways  Co.'s  lines  between 
Croydon,  Tooting  and  Sutton. 

Edinburgh.  —  Tramway   Extension  Delayed. — The 

Tramways  Committee  has  passed  a  motion  for  the  delay  of  the 
proposed  prov.  order  for  a  system  of  self-propelled  tramway  cars  to 
Corstorphine,  on  the  ground  that  the  route  is  already  sufficiently 
served  by  motor-' buses. 

Farnworth  (near  Bolton).— Proposed  New  Tram- 
way.— The  U.D.C.  hae  appointed  a  deputation  to  interview  the 
Salford  Tramways  Committee  on  the  question  of  a  connection 
between  the  existing  tramways  in  Clifton  and  Pendlebury,  so  as  to 
afford  a  through  system  from  Bolton  to  Manchester. 

Liverpool. — Annual    Report.  —  The    annual    report 

states  that  the  total  revenue  of  the  Corporation  tramways  depart- 
ment for  1913  amounted  to  £715,120.  and  operating  costs  (includ- 
ing rental  of  leased  lines)  to  £45L6t>7,  leaving  a  gross  profit  of 
£2fi3,463.  This  has  been  apportioned  as  follows : — Interest, 
£48,971  ;  sinking  fund  and  repayment  of  loans,  £60,819  ;  reserve, 


renewal  end 

aid  of  rate*,  £100,000     'lie  ,    the  year  an 

168,  en  Inoreaet  "'    > 
relief  of  the  ratei  li  I  18  07  I 

total  mm  est  aparl   for  linking  fund   and  redemption  <.f  del 
41,091,771, end  lor  reeerre,  renewal, and dep 

number  of  1  irried  during  th<    year    ••  1,  en 

Inoreaee    of  9,888  860    over 
£877.881,  an  Inon 

tramway  employee  entailed  en  additional  annual  «-x [•• 
£6,070, 

London.  -Marylbuonk.-— With  reference  to  *  note 
published  in  thie  column  on  February  20th  bbority  of  a 

financial  dally,  ire  tmderetand  that  at  lust  week  i  '  onnoil  mei 

it  was  Htated  in  reply  to  a  question  by  Mr.  Duncan  Weteon  that  th« 
Council  had  not  purchased  a  6-ton  IK  AM.  electfio  vehicle  for 
refuee  collection,  nor  could  it  be  conceived  how  such  a  report  had 
obtained  currency. 

Nelson. — Raillesh    Traction    Pbopohal. — Thi    m 

has    instructed    a    Sub-Committee    to    report    upon    the    po 
ueoeesary  for  the  construction  of  overhead  equipment,  end  the 
provision  and  working  of  a  Toilless  traction  system. 

Newcastle-on-Tyne. — Proposed  New  Care. — The  T.C. 

has  decided  to  apply  for  sanction  to  borrow  £12,240  for  the  pur- 
pose of  acquiring  16  double-deck  top-covered  tramcars. 

North-Eastern     Railway      Electrification.  —  l-ord 

Knaresborough,  chairman  of  the  company,  in  addressing  the  share- 
holders at  their  annual  meeting,  alluded  to  the  electrification  of 
the  mineral  line  from  Shildon  to  Newport.  The  work,  he  said, 
was  well  in  hand,  and  the  first  of  the  10  electric  locomotives 
almost  completed.  The  working  of  freight  traffic  by  electric  loco- 
motives was  not  entirely  new  to  the  company,  but  this  was  the 
tirsi  instance  in  which  it  had  been  tried  upon  anything  like  a  com- 
prehensive scale,  and  the  experiment — for  such  it  was — would  be 
watched  with  the  keenest  interest.  In  view  of  its  experimental 
nature,  the  directors  had  deemed  it  advisable  to  defray  the  whole 
cost,  £150,000,  out  of  current  revenue,  instead  of  debiting  it  to  capital 
account.  If  the  venture  realised  the  expectations  formed  in  regard 
to  it,  they  would  then  be  justified  in  charging  a  portion,  if  not  the 
whole,  of  the  cost  to  capital  account. 

South    Shields. —  Electric    'Buses, — The   Tramways 

Committee  has  recommended  the  T.C.  to  purchase  two  Edison 
electric  'buses  with  motor-generator  and  switchgear,  at  a  total 
cost  of   £2,594. 

Rate  Relief. — The  Tramways  Committee  has  granted  £1,700 
out  of  the  tramway  profits  towards  the  rates.  It  was  explained  at 
a  meeting  of  the  T.C.  that  the  estimated  surplus  of  £7,000  was  not 
profit,  and  the  sum  offered  in  aid  of  the  rates  was  more  than  half 
of  the  real  profit  of  the  undertaking.  The  proposal  to  contribute 
to  rato  relief  evoked  considerable  opposition,  but  was  eventually 
carried. 

Stockport. — The  T.C.  has  decided  to  oppose  the  Man- 
chester Corporation  Bill,  especially  with  reference  to  the  clause  re- 
lating to  the  running  of  motor-'buses  over  roads  along  which  that 
Corporation  already  has  running  powers,  and  which  include 
some  in  Stockport. 

Stretford. — The  Parliamentary  Committee  of  the  U.D.C. 
has  declined  the  offer  of  the  Manchester  Corporation  Tramways 
Committee  to  run  a  service  of  motor-'buses  through  the  town  in 
lieu  of  the  tramways  and  light  railways  scheme  authorised  in  1903 
and  190(5. 

Tyne  Tunnel  Scheme. — The  Bill  for  the  incorporation 
of  a  company  to  construct  an  electric  railway  under  the  Tyne,  from 
South  Shields  to  Tynemouth,  has  been  withdrawn. 

Walsall. — It  has  been  decided  to  insert  powers  in  the 
Corporation  Bill  for  extending  the  proposed  trolley  vehicle  route 
from  Cannock  as  far  as  Hednesford,  an  additional  distance  of 
2£  miles,  involving  further  expenditure  of  £7,000. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Canada.— Statistics  recently  issued  show  that  there  is  a 
telephone  for  every  15'2  people  in  Canada  :  there  are  1,075  tele- 
phone organisations.  The  capital  of  the  companies  is  placed  at 
§59,847,004,  equal  to  $12913  per  telephone.  The  cost  of  operation 
in  1913 -was  $24  10  per  telephone. 

It  is  the  custom  at  the  Windsor  Street  station,  Montreal,  of  the 
Canadian-Pacific  Railway,  to  announce  the  train  departures  by 
megaphone  ;  recently  a  series  of  loud-speaking  telephones  actuated 
by  one  transmitter  has  been  installed,  to  enable  a  person  speaking 
in  an  oidinarv  tone  to  announce  the  departures  iu  a  stentorian 
voice  at  all  parts  of  the  station. 


438 


THE    ELECTRICAL    REVIEW.      [Vol.  74.  No.  i,894,  mabch  13,  wu. 


Germany. — Until' recently  it  has  not  been  possible  to 

obtain  satisfactory  telephonic  communication  with  Milan  from 
places  north  of  Frankfort,  owing  to  inductive  interference  from 
overhead  power  wires  in  the  Simplon  Pass.  These  difficulties 
have  now  been  so  far  overcome  that  the  line  is  to  be  opened  to  the 
public  a»  far  as  Berlin. 

It  is  officially  announced  that  the  new  Anglo-Beleian  telephone 
cable  will  not  be  available  forcommnnicatirn  wi*h  Germany,  but  the 
German  Po»t  Office  is  not  without  hope  of  an  ultimate  connection 
which  will  pass  direct  from  German  to  English  soil  without 
touchine  Holland,  Belgium,  or  France.  This  would  involve  a 
submarine  cable  nearly  300  miles  long. 

Imperial  Wireless  System. — Replying  to  a  question 

on  Monday  last,  the  Postmaster-General  stated  that  the  second 
three  stations  of  the  chain  were  included  in  the  contract  with  the 
Marconi  Co.,  but  the  Postmaster-General  had  power  to  cancel  the 
contract  so  far  a«  those  stations  were  concerned.  His  predecessor 
advertised  last  November  inviting  applications  for  leave  to  tender 
for  them  from  any  who  were  able,  by  practical  df  monstration,  to 
prove  the  efficiency  of  their  system  ;  replies  were  received  from  the 
T'niversal  Radio  Syndicate  (Pouleen  system  \  the  Societ6  Francaise 
Radirc'lectrique  (Bi'thenod  system)  and  the  Galletti  Co. 

Their  proposals,  however,  were  too  indefinite,  and  the  dates 
AUfre'ested  for  the  demonstrations  were  too  distant  to  justify 
waiting  for  them.  They  were  informed  that  the  Post  Office  would 
be  glad  to  witness  demonstrations  of  the  systems,  but  no  demon- 
strations, even  of  an  experimental  character,  had  yet  been  given. 

In  the  Honee  of  Lords  last  week.  Lord  Salisbury,  on  behalf  of  Lord 
Lansdowne,  gave  notice  that  on  Monday  the  Leader  of  the  Opposi- 
tion would  move  the  appointment  of  the  following:  to  form  the 
Select  Committee  to  inquire  into  the  allegations  concerning:  Lord 
Murray  : — The  Earl  of  Halsbury,  Earl  Lorebnrn,  the  Earl  of  Desart, 
Lord  Charnwood  and  Lord  Sanderson.  On  Monday  the  constitution 
of  the  Committee  was  agreed  to.  The  first  meeting  will  be  held 
to-dayj 

Xiareria. — In    a    Colonial    report   on  Southern  Nigeria 

for  1912,  it  is  stated  that  a  consignment  of  12,000  yards  of  river 
cable  for  the  Niger  River  crossings  was  received,  and  upon  being 
tested  it  was  found  that  the  insulation  of  the  whole  consignment 
was  defective.  After  some  difficulty  it  was  eventually  discovered 
that  the  ship  in  which  the  cable  was  originally  shipped  had  been 
on  fire,  and  the  cable  had  been  subsequently  transferred  to  another 
vessel.  There  was  no  outward  visible  sign  to  show  that  the  cable 
had  been  damaged,  but  the  heat  had  evidently  destroyed  the  insula- 
tion. A  claim  was  submitted  for  the  damaged  cable  and  an  order 
placed  for  a  new  consignment. — Financial  Times. 

Norway. — The  municipal  authorities  have  accepted  a 
contract  for  the  delivery  of  440  kw.  to  the  Stavanger  Radio-station, 
which  is  now  under  construction  for  the  trans- Atlantic  service. 
Energy  is  to  be  delivered  at  a  price  of  somewhat  less  than  one-third 
of  a  penny  per  KW. -hour,  and  the  minimum  amount  to  be  paid 
annually  is  £1,111.  The  contract  is  drawn  for  a  period  of  25 
years,  but  the  purchasers  have  the  right  of  terminating  it  on 
giving  three  years'  notice.  The  station  will  be  completed  in  the 
course  of  the  year. 

The  directors  of  the  Bergen  Telephone  Co.  are  going  to  submit 
to  the  shareholders  a  proposal  for  increasing  the  capital  by 
£.",3,333,  in  connection  with  an  extension  of  the  whole  service. 
The  company  is  going  to  spend  nearly  £40,000  on  laying  new 
cables,  and  a  new  exchange,  which  will  involve  a  capital 
expenditure  of  £22,222,  will  be  equipped  with  automatic  apparatus 
at  a  cost  of  £35,000. 

The  Telephone  Service. — In  the  course  of  a  recent 

visit  to  Germany  Mr.  Hobhouse  was  shown  a  party-line  telephone 
system  wuich  appeared  to  work  satisfactorily  ;  it  was  specially 
intended  for  use  in  rural  districts,  and  was  so  devised,  that  although 
a  number  of  subscribers  were  served  by  the  same  line,  it  was  not 
possible  for  any  one  of  them  to  overhear  other  subscribers  on  the 
line.  In  a  statement  to  the  Press  Mr.  HobhouBe  said  that  he  hoped  it 
might  be  possible  to  adapt  the  system  for  use  in  this  country,  and 
thus  to  facilitate  the  adoption  of  the  telephone  in  rural  areas. 

We  understand  that  the  system  in  question  is  that  of  the  South 
German  Telephone  Apparatus,  Cable  and  Wire  Works  AG.,  of 
Nuremberg,  for  whom  Messrs.  W.  F.  Dennis  &  Co.  are  the  sole 
agents  in  the  United  Kingdom.  It  is  known  as  the  "  Steidle  " 
semi-automatic  telephone  system,  and  is  described  in  a  brochure 
issued  by  Messrs.  Dennis.  The  essential  feature  of  the  system  is 
that  when  one  subscriber  is  using  the  line  no  other  subscriber  can 
listen  upon  it,  and  it  is  not  possible  for  one  subscriber  to  mono- 
polise the  line,  for  if  another  subscriber  is  waiting  to  use  it,  the 
line  is  transferred  to  the  latter  directly  the  conversation  in  pro- 
gress is  finished. 

These  results  are  attained  by  simple  means,  involving  only  the 
provision  of  an  auto-switchboard  for  each  group  of  subscribers, 
numbering,  say,  five  or  10,  on  one  common  double  line.  The  sub- 
scriber first  calls  up  the  local  exchange,  the  operator  at  which 
connects  his  line  with  that  of  any  other  subscriber  in  the  same  or 
a  similar  group  by  means  of  special  selector  switches,  which  call 
only  the  particular  subscriber  who  is  wanted.  The  completion  of 
a  conversation  is  automatically  announced,  enabling  another  sub- 
scriber to  use  the  line.  The  chief  saving  is  the  reduction  of  the 
nnmber  of  lines  from  the  group  to  the  local  exchange,  and  the  sub- 
stitution of  an  automatic  switchboard  for  a  small  sub-exchange, 
which  would  not  provide  adequate  employment  even  for  a  single 
operator,  and  of  course  could  not  be  kept  open  day  and  night  on 
account  of  the  expense  entailed.  Further  particulars  will  be  given 
in  a  later  issue. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Newcastle. — April  29th.  P.M.G.  Elec- 
trically-controlled clocks  at  Post  Office,  Newcastle,  N.S.W. 
Schedule  No.  361.     See  "Offioial  Notices"  to-day. 

Melbourne.  —  April  7th.  P.M.G.  Accumulator  batteries 
for  radio-telegraph  stations.  Relays,  non-polarised.  Stores 
Schedule  996.     See  "Official  Notices"  February  27th. 

April  21st.  P.M.G.  Telephone  switchboards.  Sohedule  No.  1,005. 
See  'Offioial  Notices  "  to-day. 

March  24th.  P.M.G.  Automatio  Bwitchboard  apparatus 
for  Geelong.  Schedule  No.  1,016.  See  "Official  Notices" 
February  27th. 

Adelaide. — April  8th.  P.M.G.  Switchboards,  various. 
Schedule  No.  315.     See  "Official  Notices"  February  27th. 

Bedford, — April  1st.  Corporation.  12  months'  supply 
of  high  and  low-tension  cables  ;  one-phaee  Ac.  induction  house 
service  meters;  metal-filament  lamps.  See  "Official  Notices" 
to-day. 

Belfast, — March  16th.  Corporation.  Renewal  and 
reconstruction  of  permanent  way  for  12  months,  for  the  Tramways 
and  Electricity  Committee.  Forms  of  tenders  (£1  Is.)  from  the  City 
Surveyor. 

Belgium.  —  April  22nd.  Municipal  authorities  of 
Montegnee  (province  of  Liege).  Concession  for  the  supply  of 
electrical  energy  for  lighting  and  power  purposes  in  the  town, 
either  by  the  establishment  of  a  central  station  and  network  of 
mains,  or  by  the  supply  from  a  neighbouring  supply  station. 

Blackpool. — March  25th.  Corporation.  For  the  supply 
of  six  new  open  boeie  cars  for  the  Tramways  Committee.  Parti- 
culars from  Mr.  C.  Furness,  General  Manager,  General  Offices,  West 
Caroline  Street. 

Bray. — April  7th.  U.D.C.  General  stores  and  stores 
for  electric  light  works.     See  "  Official  Notices  "  to-day. 

Burton-upon-Trent. — March  14th.    Corporation.    One 

1,250-kw.  three-phase  turbine-alternator  and  condenser,  pipe-work, 
valves  and  accessories.  Extensions  to  high-tension  switchboard. 
See  "  Official  Notices"  February  13th. 

Canada, — March  28th.  Electrical  generating  and  dis- 
tributing equipment,  for  the  Regina  Light  and  Power  Department. 
Specifications  from  the  Superintendent  of  the  Department. 

Cardiff. —  March  18th.  E.L.  sundries  for  the  City 
Mental  Hospital,  Whitchurch,  for  a  year.  Mr.  T.  D.  Morgan,  Clerk 
and  Steward. 


Corporation.      Brake   blocks 


Daiwen. — March    19th. 

and  castings.    Town  Clerk. 

Dnndee.— March  20th.  T.C.  For  12  months'  supply 
of  electrical  stores,  meters  and  carbons  for  the  Electricity  Depart- 
ment. Specifications  from  the  Electricity  Department,  Dudhope 
Crescent  Road. 

Farnworth.— March  18th.  U.D.C.  500-kw.  rotary 
converter,  transformer,  iwitcbgear  and  cables.  See  "Official 
Notices"  March  6th. 

France. — March  25th. — French  State  Railway  authorities 
Bureau  de  Service  Electrique  (Ir0  Division),  in  Paris  (43,  Rue  de 
Rome).  Two  high-tension  multiphase  oables  to  connect  La 
Garenne  and  Suresnes-Puteaux  sub-stations. 

Guildford — Three  furnaces  or  mechanical  stokers,  for 
the  Guildford  Electricity  Supply  Co.,  Ltd.  See  "  Official  Notices  " 
March  6th. 

Hull. — March  20th.  Corporation.  Coal  for  6  or  12 
months,  for  the  Property,  Works,  Tramways  and  Baths  Committees. 
Forms  of  tender  from  the  City  Engineer. 

1 1  lord. — March  14th.  Stores  for  the  tramways  depart- 
ment of  the  U.D.C.  for  a  yer.r.  Mr.  L.  E.  Harvey,  Tramways 
Manager,  Ley  Street. 

Italy. — Rome. — April  15th.  The  Government  of  the 
Colony  of  Erythrea  are  prepared  to  receive  tenders  for  a  15-year 
concession  for  ibe  installation  of  an  electric  light  system  in  the 
towns  of  Massana  and  Asmara.  Cahier  des  charges,  plans,  .to.,  at 
the  Ministry  of  the  Colonies,  Rome. 

Kirkcaldy.  —  March  28rd.  Corporation.  Twelve 
months'  supply  of  stores  for  the  Electricity  and  Tramways  Com- 
mittee. Forms  of  tender  from  Mr.  O.  F.  Franois,  Burgh  Electrical 
Engineer  and  Tramways  Manager. 
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London. — Tj.O.O.    March  1 8th.     Eleotrioal  installation 

at   the,    Tipper   Miirylebone   Street    Klementtiry  Srliool,  <!'.  Portland 

Street,  \V  (148 polntt,  200 lights).    Be*  " Official Notioaa "  I".  !>  27th. 

In  connection  with  tho  nohomo  now  before  the  OonnolJ  for 
rHtahlu-hing  a  London  ambulance,  service,  It  in  proponed  that  the 
General  PurponoH  Committed  invito  tenders  for  the  Hiipply  of  tho 
ambulances. 

LImbeth, —  March  17th.  B.  of  Gr.  Internal  telephone  system 
at  tho  Infirmary,  Hrnok  Street,  Kcnningtou  S  II.  See  "Offloial 
NotieeH  "    Miireh  6th. 

Wak  OffioB.— Firms  wishing  to  tender  for  supply  of  cables, 
electrical  stores  and  scientific  instruments  should  see  a  notice  in 
our  advertisement  pagfB  to-day.  Application  is  not  necessary  from 
firms  whose  names  are  already  on  the  War  Office  list. 

Londonderry. —  March  lltli.    Corporation.    Meters  and 

cables    for    the    Electrio    Light   Department.     Specifications  from 
tho  City  Electrioal  Engineer. 

Madeira. — Tenders  will  bo  received  up  to  the  end  of 
March  by  the  General  Council  of  the  District  of  Funchal,  for  a 
concession  for  the  construction  and  working  for  a  term  of  75  year* 
of  an  electric  railway  in  the  city  and  surrounding  districts  of 
Funchal.  Deposit  10,000  scudi.  Applications  must  be  made  in 
Portuguese. 

Manchester. — March  1 7th.  Corporation.  («)  Tram- 
way rail  bonds,  (A)  hard  drawn  copper  trolley  wire  (r),  span  wire 
brackets  for  tramway  poles.  Specifications  for  (<•),  21s.  (return- 
able) from  Mr.  G.  M.  McElroy,  General  Manager,  55,  Piccadilly, 
Manchester. 

March  18th.  Education  Committee.  Electric  lighting  installa- 
tion at  Heald  Place  Municipal  School,  Rusholme.  Specifications 
(£1  Is.)  from  the  Secretary,  Education  Committee,  Deansgate, 
Manchester. 

New  Zealand. — Borough  of  Tauranga. — May  11th. 

Hydro-electric  and  sub-station  plant.     Specifications  (£2  deposit) 
from  H.  W.  Climie  &  Son—  N.Z.  Shivpinq  and  Commerce. 

Oldham. — March  23rd.  Corporation.  Steam,  exhaust 
and  drain  pipes,  condenser  pipes,  &c.  See  "  Official  Notices " 
to-day. 

Newport  (Mon.). — Wood-working  machinery  and 
engineers'  machine  tools,  for  the  Corporation  electricity  and  tram- 
ways department.  Mr.  A.  Nichols  Moore,  Borough  Electrical 
Engineer. 

Plymouth. — March  10th.  Corporation.  Registering 
punches  for  tramways  system.    Town  Clerk. 

Rawtenstall. — March  23rd.  Corporation.  Boilers, 
superheaters,  mechanical  stokers,  and  steam  piping,  for  the  elec- 
tricity works.  Specification  from  Mr.  C.  L.  E.  Stewart,  Electrical 
and  "framway  Engineer,  Electricity  and  Tramway's  Offices,  Bacup 
Road. 

Russia. — May  14th.  The  municipality  of  Ekaterinoslav 
is  open  to  receive  tenders  for  the  installation  and  working  of  a 
tramway  in  the  city. 

Sale.  —  U.D.C.  Metal-filament  lamps  and  paper- 
insulated  and  lead-covered  cables  for  12  months  for  Electricity 
Department.  Specifications  from  Mr.  C.  J.  Wood,  Electricity 
Works,  4,  School  Road. 

Sal  ford. — March  23rd.  Two  high-tension  distribution 
switchboards,  for  Park  Lane  sub-station,  and  twelve  oil-switch 
cubicles  for  separate  wall-mounting.  See  "  Official  Notices " 
March  6th. 

March  23rd.  Superheaters,  pipes  and  valves.  Specifications,  &c, 
from  the  Borough  Electrical  Engineer,  Frederick  Road,  Pendleton. 

South  Africa. —  Durban.  —  Corporation.  Two  elec- 
trically-propelled aluminium-lined  ambulances.  London  agents, 
Webster,  Steel  &  Co.  A  copy  of  the  specification  can  be  seen  at  the 
Board  of  Trade  Commercial  Intelligence  Department  in  London. 

South  Shields. — The  Corporation  is  about  to  place  an 
order  for  two  Edison  accumulator  omnibuses  with  seating  capacity 
of  23. 

Spain. — April  16th.  Municipal  authorities  of  Aramjuez, 
Concession  for  the  electric  lighting  of  the  town  until  the  end  of 
the  year  1919. 

Swansea. — March  13th.  Corporation.  Cable  ducts, 
oables,  pilot  and  telephone  wires,  joint-boxes,  &c.  See  "Official 
Notices  "  February  27th. 

Swindon. — March  18th.  Corporation.  Cooling  tower. 
See   "  Official  Notices  "  March  6th. 

Swinton    and    Pendleburj.-— March  26tb.     U.D.C. 

12  months'  supply  of  cable,  joint-boxes,  joint-box  compound,  bitu- 
men, &c.     See  "Official  Notices"  March  6th. 

Townhill  (Dunfermline).— Doubling  plant  at  Town- 
hill  Station  of  the  Fife  Electrio  Power  Co.  Seoretary,  Fife  Electrio 
Power  Co.,  Townhill,  Dunfermline,  Fife. 


Wallasey. — April  7th.     Bconomiaera,  extri  liii/li-t'-nAion 

oitru  hie/li-tonm'on    IWltobbOftrd,    anffiOM      iillertiiil'.ri    Mid 

men,   band-power  overhead   travelling  crane    rotnry 

vert.erH,    transformers,    water  tube    boilers,    for    the    BoTOtigb    I 
trinity  Department.     Sec  "  Official  BfotlOM  "  today. 

Warrington. —  March    i  Ith.     Corporation    Oil    Obtt 

mittce.      Dynamo,   220   volts    direct  current.    BO    SW,       Particular* 

from  Mr.  W.  s.  Haddock,  fteoeral  Man 

tfaroh  17th.  Electricity  Department.  Tendon  for  -crap  metals. 
Mr.  F.  V.  Matliian,  Electrical  nod  Tramways  Engl] 

March  3lHt.  750-kvv.  rotary  converter.  B.B  T.  switchboard 
panel,  for  Electricity  and  Tramways  Committee.  See  "Official 
Notices  "  March  Cth. 

\torle  (Somerset). — March  loth.    Street  lighting  for 

the  Parish   Council.      Mr.  Robert  K.  Clay,  Clerk,  Virginia  Villa, 
Worle. 


CLOSED. 

Accrington. — The  Corporation  has  purchased  a  30-H.P. 
motor  tower  wagon  from  Messrs.  Leyland  Motors,  Ltd.,  for  use  in 
the  tramways  department. 

Australia. — New  SOUTH  Wales. — Postmaster-General's 
Department : — 

3,000  transposition  insulators,  £189  ;   10.0C0  pattern  "  A  "  insulators,  JEUfo 
25,000  pattern  "  B  "  ditto,  £823.— Theodore  Zwicker  &  Co. 

3,200  c  b.  wall  pattern  telephones,  £C,C00- James  Paton  &  Co. 

21,000  steel  spindles  for  ubb    with    various    insulators,  £433.— Williami 
and  Co. 

11,875  steel  spindles  for  "  B"  insulators,  £195.— Bhaw  Wireless,  Ltd. 

Queensland. — 

800  strlpB  protectors,  £1,860 ;   200  ditto,  £560  ;  3,000  double-pole  protectors, 
£500.— Western  Electric  Co.,  (Aus.),  Ltd. 

X.S.W.— Ptjblic  Works  Department  — 
ForBomebush  Abattoirs— Three-phase  induotion  motors,  £6C4.— Faikiner 

Electrio  Co. 
Paper-insulated,    lead-covered    cable    and     accessories,    £1,352.— W,    T. 

Henley's  Telegraph  Co.,  Ltd. 

City  of  Melbourne. —  < 

Bare  hard-drawn  copper  cables,  £450.—  B.I.   and   Helsby  Cables,  Ltd.— 

Tender-. 

Balmain. — Messrs.  Johnson  &  Phillips,  Ltd.,  through  their 
Australian  agents,  have  secured  the  contract  for  the  supply  of 
transformers. 

Batley. — The  T.C.  has  made  contracts  with  the  Brush 
Electrical  Engineering  Co.,  Ltd.,  for  a  1.200-kw.  Ljungstiom  turbo- 
generator, and  with  the  British  Westinghouse  Electric  Co.,  Ltd.,  for 
rotary  converters. 

Bradford, — The  Corporation  Electricity  Committee  has 
accepted  the  following  offers  :— 

Erection  of  a  battery  room  at  Valley  Road  electric  works.— Thos,  Obank 

andSors,  £344. 
Constructional    iron    and  steel    work    for  the  battery   rocm.— Eedpath, 

Brown  and  Co.,  Ltd.,  £659. 

The  Tramways  Committee  has  accepted  the  tender  of  the  North- 
Eastern  Steel  Co.,  Ltd.,  for  800  tons  of  steel  girder  tramway  rails, 
at  £6  6s.  per  ton  ;  and  that  of  Messrs.  Thermit,  Ltd.,  tor  800 
welding  portions  required  for  the  welding  of  rail  joints,  at  19s.  6d. 
per  portion. 

Messrs.  Tramways  Supplies,  Ltd.,  whose  tender  was  accepted  for 
trolley  bases  for  trolley  vehicle  cars,  having  refused  to  sign  the 
formal  contract,  the  latter  has  been  cancelled,  and  in  lieu  thereof 
the  tender  of  Mr.  C.  H.  Spencer  to  execute  such  work,  at  £370,  is  to 
be  accepted. 

Burton-on-Trent. — The  followirg  tenders   have  been 

accepted  by  the  T.C.  for  the  supply  of  coal  to  the  electricity 
works  : — 

Marriott  &  Co.— S.0C0  tons  Swadlincote  and  1,000  tons  Netherseal. 

Salisbury  &  Wood.— 1.00U  tons  Bretby  and  1,000  tons  Ibstock. 

R.  B.  Barrett.— 4,000  tons  Kingsbury. 

Bury. — The  T.C.  has  sealed  an  agreement  with  Messrs. 
H.  Lotery  &  Co.  for  the  supply  of  tramwaymen's  uniforms. 

Canada. — Winnipeg. — Messrs.     Johnson    &    Phillips, 

Ltd.,  have  secured  the  annual  contract  for  the  supply  of  three- 
phase  transformers  for  the  City  of  Winnipeg,  through  their 
Canadian  agents. 

Colchester. — The    T.C.  has    accepted    the  tender  of 

Messrs.  Joslin,  Ltd.,  of  Colchester,  for  lighting,  fittings,  iron- 
mongery, grease  and  oils  for  the  tramways  for  a  year  ;  and  that 
of  Messrs.  Williams  &  Co.  for  rubber  and  fibre. 

Croydon. — Messrs.  Siemens  Bros.  Dynamo  Works.  Ltd., 
have  obtained  a  further  contract  for  the  annual  supply  of  tantalum 
traction  lamps  for  tram  lighting,  and  "  Wotan  "  drawn-wire  lamps, 
for  the  county  borough  of  Croydon. 

Exeter, — The  E.L.  Committee  recommends  that  the 
tender  of  the  Britieh  Thomson- Houston  Co.  be  attepted  for  a 
1,000-KW.  high-pressure  tteam  turbo-alternator,  at  £4,211. 
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Ipswich. — The    Corporation    has  placed    the  following 

contracts  : — 

Alternator,   rotary   converter,   automatic   voltage   regulator  and   certain 

6witehgear.— British   Westinghouse  Kleotrio  and  Manufacturing  Co., 

at  £3,318. 
Three  50-kw.  transformers  and  a  testing  transformer.— Messrs.  Ferranti, 

Ltd.,  at  £194. 
High  and  low-tension  swltohgear  for  main  power  station  and  sub-stations, 

— Volgtft  Haeffuer  (Kngland),  Ltd.,  at  £1,993. 
Two  rotary  converters  for    Duke  Street  converter  substation.— British 

Westingbouse  Electric  and  Manufacturing  Co.,  at  £1,666. 
High  and  low-tension   underground  cables.  fleos.  A  and  B  —Ateliers  de 

Constructions  EleotriqueduNord  et del'Kst (agents.  W.  H.  Butler  and 

Co.),  at  £6,158. 
Fused    mains    disconnecting    boxes    for    four-core   three-phase  l.t.  dis- 
tributors.—Messrs.  W.  Luoy  &  Co.,  of   Oxford,  at  £186  (exoluding 

fuses). 
Service  boxes.— The  British'  Insulated  and  Helsby  Cables,  Ltd.,  Prescot, 

at  £40. 

London. — L.C.C. — The  Stores  and  Contracts  Committee 

recommends  the  acceptance  of  the  following'  tenders  for  the  supply 

of  bitumen,  pitch  and  preen  oil  for  the  tramways  department : — 

Schedule  No.  47,  for  the  year  ending  Deoember  31st,  1914.— E.  Catohpole 

and  Sons,  Item  3  (one-half  of  estimated  quantity) ;  Forbes,  Abbott  and 

Lennard.  I.'d..  Item  3  (one-half  of  estimated  quantity);  Orindley  and 

Co.,   Ltd.,  Ittuis  3  and  8  (one-half  of  estimated  quantity  for  each 

item) ;  W.  H.  Keys,  Ltd.,  Item  1. 

The  Highways  Committee  reports  the  receipt  of  the  under- 
mentioned tenders  for  l.">0  uninsulated  trolley  heads  with  booms, 
required  in  connection  with  the  equipment  of  electric  tramcars  : — 

Brecknell,  Munro  &  Rogers,  Ltd (accepted)    £195 

British  WeBtinghouse  Co.,  Ltd 195 

The  Committee  accepted  the  tender  indicated,  as  the  firm  are 
the  actual  manufacturers  of  the  material,  and  their  time  of 
delivery  is  favourable. 

The  Committee  has  arranged  for  100  car-sets  of  unbreakable 
grid  rheostats,  to  be  supplied  by  the  makers,  the  Electro-Mechanical 
Brake  Co.,  Ltd.,  for  the  tramways  department. 

The  Education  Committee  has  received  the  following  tenders 
for  installing  electric  light  at  the  County  Seoondary  School, 
Brockley  : — 

John  C   Christie    .    (aooepted) £653        <:.  Cathcart  ft  Co ..£600 

Arthur  Newman,  Ltd,     ..        ..     559        G.  V..  Taylor  ft  Co 688 

Lund  Bros.  &  Co 665       G.  Weston  &  Sons,  Ltd.  . .  .690 

W.  Diokinson  A;  Co.,  £907. 

The  Metropolitan  Water  Board  has  accepted  the  tenders  of 
Messrs.  Buck  &  Hickman,  at  £147,  for  a  motor-driven  Sj-in.  centre 
lathe  ;  and  the  Selson  Engineering  Co.,  Ltd.,  at  £60  10s.,  for  a 
motor-driven  vertical  pipe-drilling  mach'ne.  The  tenders  of  the 
Maxim  Works,  Ltd..  and  the  B.I.  and  H.  Cables,  Ud.,  have  also 
been  accepted  for  annual  supplies  of  electric  lamps,  electric  wire 
and  accessories. 

The  tender  of  Messrs.  Toy  &  Winslow  has  been  accepted  by  the 
Metropolitan  Asylums  Board  for  an  electric  charging  apparatus 
at  the  Mead  Ambulance  Station  ;  and  that  of  Mr.  H.  J.  Godfrey, 
at  £68  I0».,  for  an  electric  motor  for  driving  a  saw-bench. 

Ca.mukkwki.i..— The  B.C.  has  accepted  tenders  for  annual 
supplies  of  electric  l»mpH  from  Cryselco,  Ltd.,  Feld  Bros,  k  Co., 
Ltd  ,  and  Brimsdown  Lamp  Works,  Ltd. 

Hackney. — The  Electricity  Committee  reports  that  a  further 
extension  of  the  generating  plant  is  necessary,  and  recommends 
that  orders  be  given  to  Messrs.  Willans  &  Robinson,  Ltd.,  for  a 
5,000- kw.  turbo-alternator,  with  oondenaing  plant  and  accessories, 
at  £13,500,  and  to  Messrs.  Ferranti.  Ltd..  for  the  necessary 
extensions  of  the  switchgear,  for  £374  ;  also  that  the  pipework 
necessary  be  carried  out  as  an  extra  to  the  contract  with  the 
Brightside  Foundry  and  Engineering  Co.,  Ltd. 

Wandsworth.— The  Guardians  have  accepted  the  tender  of 
Mi -srs.  Wavgoods.  at  £94,  for  carrying  out  repairs  to  the  two  lifts 
at  the  St.  John's  HiU  Infirmary. 

L.  &  N.W.  Railway.— Messrs.  Scholey  &.  Co.,  Ltd.,  have  reoeived 
from  the  Maschinenfabrik  Oerlikon  an  order  for  their  special  tool- 
steel  gear  wheels  and  pinions  for  the  motor  equipments  to  be  used 
in  the  electrification  scheme  of  the  L.  A:  N.W.  Railway. 

Manchester. — The  Libraries  Committee  has  accepted 
the  tender  of  Messrs.  Bertram  Thomas  for  an  electric  lighting 
installation  at  the  Chorlton-cum-Hardy  branch  library. 

The  Education  Committee  has  accepted  theitenderol'  Messrs.  W.  P. 
Theermann  A:  Co..  Ltd.,  for  an  electric  lighting  installation  at  the 
North  Manchester  Secondary  School. 

The  following  tenders  have  been  accepted  by  the  Electricity 
Committee  : — 

Babcock  ft  Wilcox.  Ltd.— Two  water-tube  boilers  and  induoeddrBught 

plant  at  Btuart  Street. 
Lancashire  Water  Cooler  Co.— Water  cooler  at  Stuart  Street  station. 
Kdison  ft  8wan  Co.,  Ltd.— High  and  low-tension  switchgear  at  Dickinson 

Street. 
Crompton  ft  Co.,  Ltd.— Balancing  plant. 
Vaughan  ft  Hon,  Ltd.— 7J  tons  overhead  travelling  crane. 
Biitifch  Westingbouse  Klectrie  Co..  Ltd.,  Eleotrio  Construction  Co.,  Ltd., 

and  Ferguson,  Pailin   &   Co.— High   and  low-tension   bwitcbgear  for 

pull-stations. 
B.l.  .\  Helsby  Cables,  Ltd.,  Johnson  &  Phillips,  Ltd.,  Connolly  Bros..  Ltd., 

Chas.   Macin'osh  ft  Co.,  Ltd  ,  and  Electrical  Engineering  and  kiiuip- 

ment  Co.,  Ltd.— Supplies  of  cable, 

liildlcton. — The  tenders  of  Messrs.  John  Huibertand 
C.  B.  Lockwood,  for  coal  for  the  electricity  works  for  12  months, 
have  been  accepted. 

Nelson.— The  T.C.  has  accepted  the  tender  of  Mr.  B. 
Schabatt  for  wiring  the  new  Council  Offices. 

Newcastle-on-Tvnp.— The  City  Council,  on  4th  inst., 

sr«l..,l   a  contract  with    Messrs.  C.  A.  Parsons  &  Co.,   Ltd..   for  the 
supply  of   u  duplicate  turbine  for  Manors  power  station,  at  £8  170. 


Newport  (Itlon.). — The  B.  of  0.  on  Saturday  accepted 

the  tender  of  Messrs.  R.  Alger  Jc  Sons,  of  Newport,  for  E.L.  fittings 
for  a  year. 

N(  arlioroutrh. — The  T.C.  North  Side  Sub-committee 
has  accepted  the  tender  of  Messrs.  Walker  &  Hutton  for  the  lighting 
of  Peasholm  Park  by  electricity. 

The  Brightside  Foundry  and  Engineering  Co.,  Ltd,,  have  secured 
the  contract  for  a  complete  electric  lighting  equipment  for  Scar- 
borough workhouse  and  infirmary. 

Sheffield. — The  following  tenders  have  been  accepted  by 
the  City  Counoil :  — 

Gilbert,  Hnathcote  &  Co. — Constructional  steelwork  for  extensions  to  the 

boiler  house  at  the  electricity  works,  £13.350. 
Wcllerman  Bros.,  Ltd. — Additions  to  transformer  sub-stations. 
Wolseley  Car  Co.— One  four-cylinder  motor-wagon    for    the    Electricity 

Department,  £560. 
'P.  A.  Ashton,  Ltd.— Wiring  the  Atterolilfe  baths,  £128. 
Electrio  Construction  Co.,  Ltd.— Three  feeder  panels,  £149- 
Stirling  Boiler  Co.,  Ltd.— Retubing  two  Stirling  boilers  at  Kelbam  Island 

power  station,  £703;  two  BuperheaterE,  £330. 

The  following  tenders  have  also  been  accepted  for  annual 
supplies  : — 

Eleotrical  fittings.  Marsh  Bros. :  Tasker,  Sons  ft  Co. ;  Makin  ft  Co.,  Ltd. ; 
Ediswan  Co.,  Ltd.;  Pentoc,  Holdsworth  ft  Co. ;  T.  A.  Ashton,  Ltd. ; 
General  Eleotric  Co.,  Ltd. ;  I.-R.,  G.-P.  and  T.  Works  Co. ;  Hallamshiie 
Eleotrio  Co.,  Ltd. ;  David  Ashton  ft  Co.,  Ltd. 

South  Shields. — The  Corporation  has  accepted  the 
tender  of  Bdison  Accumulators,  Ltd.,  for  the  Bupply  of  two  electric 
motor-omnibuses  for  the  Tramways  Committee. 

Walsall. — The  following  tenders  have  been  accepted  by 

the  T.C.  :— 

Ferranti.  Ltd.— 150-k.v.a.  trausfotmer.  £112. 
Walsall  Eleotrioal  Co.— Bwitcbgear,  £50. 
General  Eleotric  Co.— Meter,  £20. 

West  Ham. — The  T.C.  has  extended  the  contract  of  the 
British  Westinghouse  Co.  for  transformers  for  a  further  two  years 
as  from  April  1st  next,  the  prices  to  be  as  at  present,  but  subject, 
to  a  discount  of  2\  per  cent.  This  will  mean  a  net  reduction  of 
2  J  per  cent,  on  the  present  contract,  the  credit  also  being  extended 
from  7  to  30  days.  The  Council's  contract  with  the  Fuller  Elec- 
trical Co.,  Ltd.,  is  also  to  be  extended  for  a  further  year  on  the 
basis  of  an  advance  of  1 5  per  cent,  on  the  present  contract  prices. 
The  following  tenders  have  been  accepted  for  annual  supplies  : — 

Electrical  fittings  and  accessories. — Davies,  Kent  ft  Stewart ;  J.  B.Tucker 
and  Co. ;  Baxter  &  Gaunter  ;  Falk,  Stadelmann  ft  Co.,  Ltd. ;  Feld 
Bros,  ft  Co.,  Ltd. ;  Edison  &  Swan  Co. ;  J.  ft  H.  Grevener  j  E.  Dew- 
hurst  ;  General  Electrio  Co.,  Ltd. 

Insulated  wires  and  cables.— Gillespie  A  Beales  ;  Armorduct  Manufac- 
turing Co. 

Wolverhampton. — The  T.C.  has  accepted  the  tender 
of  Messrs.  W.  Hay  ward  &  Sons,  at  £  1,01  L>,  for  steel  work  and  bunkers 
for  the  boiler  house  extension,  and  that  of  the  United  Electric  Car 
Co.,  Ltd.,  for  fixing  six  additional  top-covers  to  cars,  at  £101  each. 
The  reciprocating  engine  plant  is  to  be  repaired  by  Messrs.  BelliBS 
and  Morcom,  Ltd.,  at  £95. 


THE    ELEOTRICAL    ENGINEERS 
(LONDON  division:. 


Commanding  Officer— Lieot.-Col.  H,  M.  Llak, 
The  following  orders  have  been  issued  for  the  current  week : — 

Monday,  March  16th. — "  A  "  Company     Technical  instruction,  7  to  10  p.m. 

Miniature  range  practice,  7  to  9  p.m. 
Tuesday,  March  I7tb.— "  B  "  Company.  Technical  instruction,  7  to  10  p.m. 

Miniature  range  practice,  7  to  9  p.m. 
Wednesday,  March  18th,— All  Companies.  Rating  examination,  7  to  10  p.m. 
Thursday,  March  19th. — "C"  Company.  Technical  instruction, 7  to  10 p. m, 

Miniature  range  practice,  7  to  9  p.m. 
Friday,  March  50th. — "D"  Company.    Technical  instruction, 7 to  10p.m. 

Miniature  range  practice,  7  to  U  p.m. 
Saturday,    March   31st.— Headquarters  will  be    opened   for    regimental 

business  from  10  a.m.  till  13  noon. 

(Signed)       F.  R.  Holt-White,  Capt.  R.E.,  Adjutant. 

For  Officer  commanding  L.E.B, 


Copper. — The  visible  supply  bears  up  bravely  against 

demand,  although,  of  course,  the  real  test  of  its  extent  will  come 
when  the  present  unpleasant  problems  influencing  all  securities  are 
a  little  more  advanced  towards  solution.  For  the  end  of  February, 
Messrs.  Merton's  circular  shows  English  stocks  of  10,399  tons,  a 
decrease  of  only  20  tons  on  the  figure  for  the  end  of  January.  The 
total  visible  supplies  for  Europe  are  given  as  26,963  tons,  an  increase 
of  1,109  tons  for  the  month.  Demand  has  been  quite  unusually 
brisk,  total  deliveries  being  62,390  tons.  European  arrivals  from 
America  have  been  considerable,  38,666  tons,  against  an  average 
for  the  12  months  of  33,000  odd.  Spain  and  Portugal  are  also 
strong,  though  small  in  actual  quantity.  Chilian  and  Australian 
shipments  are — the  former  slightly  below  the  average,  the  latter 
just  over.  American  stocks  lost  1,860  tons  during  January,  and  at 
the  end  of  the  month  the  world's  supply  showed  5, 126  Icsh  than  fur 
the  end  of  last  year. 
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FORTHCOMING    EVENTS. 


Physical  Society  of  London.- Friday,  Maroh  L8ib.    At  h  p. in.    At  Imperial 

College  nl  Holanoa,  Couth   Keoalngton     Oniiimry  

■    tnrbancoa   and   Lfai  li    [tiV  1 1 
Mom  ,"  bj    Di     0.  Ohroa,  B1  R.8  .  "  Tl  i  >]>■ 

","  by  Mr.  A.  J. 

Phllpol 

Manchester  Association  of  Engineers.  —  Saturday,  March  lath.  At 
Brand  Hotel,  aytonn  Btreat     lop  <  »i  Dlseuislon  Bvenl 

Institute  of  Murine  Entflnecrs.-Monday,  March  lf.th.  At  H  p.m.  DIs- 
ouiilon  <»«'  Fuel  Test. 

Junior  Institution  of  Engineers.— Mondiiy.  March  16th.  At  h  p.m.  At 
Institution  .1  Elaotrloal  Knulnccra,  Victoria  Embankment.  I'upor  on 
•■  Boma  Practical  N.aes  on  the  Running  ol  Guh  DhginH  and  <)»»  Pro- 
ducer*."  liy  Mr.  W.  A.  Tookey. 

I'rlday,  Marrli  BDth.  At  8  p.m.  At,  80.  Victoria  Street.  Paper  on 
"  Aeroplanm  as  Engineering  Structures,"  liy  Mr.  W.  H.  Hayern. 

(North-Westcrn  Section'.— Friday.  March  90th.  At  7.46  p.m.  At 
Munioipal  School  oi  Technology.    Mr.  Tookey'B  paper. 

Hoy ii I  Society  of  Arts.— Monday.  March  liith.  At  8  p.m.  At  John  Street, 
Adolphi.  Howanl  Lecture  on  "  Surface  Combustion,"  by  Prol.  W.  A. 
Bone,  F.R.8. 

Illuminating  Engineering  Society.- Tuesday,  March  nth.  At  H  p.m. 
At  House  of  Rojal  Society  of  Arts,  John  Buret,  Adolphi.  Paper  on  "A 
Comparison  botween  Illumination  Estimatos  and  Performance  in  Praotice," 
by  Mr.  W.  C.  Clinton. 

Institution  of  Civil  Engineers.—  Tuesday,  March  17th.  At  8  p  m.  At 
Groat  Georee  Htroet,  H.W.  Discussion  on  following  papers  to  be  con- 
oliidod  "  l!.»il.S'ools  for  K'octiie  Railways,"  and  "  Rail-Corrugation  and 
its  Causes. "  And  papers  to  be  read: — 'Pome  Recent  Developments  in 
Commercial  Motor-Vebiclefl,"  by  Mr.  T.  Clarkson  ;  and  "  Comparative 
Economics  of  Tramways  and  Railless  Electiic  Traction,"  by  Mr.  T.  G. 
Gribble. 

Institution  of  Engineers  and  Shipbuilders  in  Scotland.  —  Tuesday, 
March  17th.  At  8  p.m.  At  Rankine  Ball,  39,  Elmbank  Cresoent,  Glasgow, 
Ordinary  meeting. 

Electrical  Trades  Benevolent  Institution.— Wednesday,  March  18th.  At 
2.80  pm.  At  Institution  of  Electrical  Engineers,  Viotoria  Embankment. 
Annual  general  meeting. 

Chemical  Society.— Thursday.  March  M'h.  At  8,10  p  m.  At  Burlington 
HoiiRe.  Paper  on  "  The  Igni  ion  of  some  Gpspous  Mixtures  by  the  Electric 
Discharge,"    by  Messrs.  H.  F.  Coward,  C.  Cooper  and  J.  Jacobs. 

Institution  of  Electrical  Engineers.— Thu'srlay,  March  19tb.  At  8  p.m. 
At  Victoria  Embankment.     Discussion  on  "  Electric  Battery  Vehicles." 

'Newcastle  Local  Section).— Monday,  March  16th.  At  7  80  p.m. 
At  Armstrong  College.  Demonstration  of  Electrical  Measuring  Instru- 
ments, by  Mr.  Fawssett  and  Dr.  H.  Stroud. 

iWestern  Local  Section'.— Monday,  March  16th.  At  2  p.m. :  Visit  to 
Messrs.  E.  S.  &  A.  Robinson,  Ltd.,  Malngo  Factory.  At  4.80  p.m.  :  Annual 
meeting  at  the  Merchant  Venturers'  Technical  College-  At  5  p  m. :  Paper 
on  "  The  Construction  of  a  Wireless  Station,"  by  Mr.  C.  G-  Roach. 

(Manchester  Students'  Section).— Tuesday,  March  17th.  At  7.30p.m. 
At  Municipal  Sohool  of  Technology.  Paper  on  "  Diseases  of  Statio  Trans- 
formers," by  Mr.  J,  D.  Thompson, 

(Students'  Section).— Wednesday,  March  18th.  At  7,45  p.m.  Paper 
on  "  Electricity  in  Docks  aDd  Harbours,"  by  Mr.  J.  M.Heslop. 

Royal  Institution  of  Great  Britain.— Thursday,  March  19th.  At  8  p.m. 
At  Albemarle  Street,  W.  Paper  on  "  Heat  and  Cold,"  by  Prof,  C.  F. 
Jenkin. 

Friday,  Maroh  20th.  At  9  p.m.  Paper  on  "  Fluid  Motions,'1  by  Lord 
Rayleigh,  F.R  H. 

Saturday,  March  21st.  At  3  p.m.  Paper  on  "Recent  Discoveries  in 
Physical  Science,"  by  Prof,  Sir  J.  J.  Thomson,  F.R.8. 

Institution  of  Mechanical  Engineers.— Friday,  March  20th.  At  8  p.m. 
At  Storey's  Gate,  S.W.  Paper  on  "The  Chemical  and  Mechanical 
Relations  of  Iron,  Tungsten,  and  Carbon,  and  of  Iron,  Nickel  and  Carbon," 
by  Dr.  J.  O.  Arnold,  F.R.S.,  and  Mr,  A.  A.  Read. 

Electro-Harmonic  Society.— Friday,  March  20th.  At  8  p.m.  At  Holborn 
Restaurant.    Smoking  Concert. 

Greenock  Electrical  Society.— Friday,  March  20th.  At  7.45  p  m.  At 
Temperance  Institute,  West  Stewart  Strtet.  Paper  on  "Sub-station 
Equipment,"  by  Mr.  D.  McDougal). 
Association  of  Mining  Electrical  Engineers- Friday,  March  20th.  At 
?.t0  p  m.  At  Royal  'lechnical  Colltge,  Glasgow.  Paper  on  "  Rook  Drills," 
by  Mr.  C.  E.  Hart. 

Association  of  Engineers-in-Charge.— Saturday,  March  21st.  Annual 
Dinner. 


NOTES. 
Technical  Education  ia  Australia. — An  Australian 

paper  states  that  one  of  the  main  features  of  the  reorganised 
scheme  of  technical  education  brought  about  by  the  institution  of 
trade  schools  is  the  creation  of  advisory  committees,  the  members 
of  which  are  to  be  appointed  for  two  years.  The  functions  of 
these  advisory  committees  are  fo  make  suggestions  as  to  the 
suitability  and  scope  of  the  syllabus  of  instruction,  to  visit  the 
classes  periodically,  to  advise  as  to  the  efficiency  of  the  teaching 
appliances,  and  to  assist  in  awarding  the  certificates.  The  Elec- 
trical Engineering  Trades  Advisory  Committee  will  consist  of  one 
member  nominated  by  the  Electrical  Engineering  Association  ;  five 
from  the  Electrical  Trades  Union  of  N.S.W. ;  the  Electrical 
Engineer,  City  Municipal  Council  ;  the  Electrical  Engineer,  N.S.W. 
Government  Tramways  ;  Messrs.  J.  E.  Donohoe,  manager  of  the 
Electric  Light  and  Power  Supply  Co.,  Ltd.,  T.  ThompBon-Bower, 
A.  J.  Hanson,  F.  O'Donnell,  Allen  Warburton  and  A.  E.  Waddell. 

The  Electric   Vehicle   Association   of   America. — 

Owing  to  the  marked  growth  of  the  activities  of  the  Electric 
Vehicle  Association  of  America,  it  has  been  found  necessary  to 
establish  the  office  of  permanent  executive  secretary.  Mr.  A.  J. 
Marshall  has  been  selected  to  fill  the  new  appointment,  and  the 
permanent  offices  of  the  Association  have  been  located  in  the  New 
York  Engineering  Societies'  Building,  Thirty-Ninth  Street,  New  York. 

An   All-Electric    Colliery. — In    the    Daily  Mail  of 

Wednesday  last  there  was  an  interesting  article  by  Mr.  Basil 
Clarke  on  the  reopening  of  Lostock  Lane  Pit  ;  this  pit  was  closed 
owing  to  unprofitable  working,  but  has  been  equipped  throughout 
with  electrical  machinery,  including  winding  plant,  and  is  now 
running  successfully  at  twice  its  former  output.  The  pit  is  the 
first  in  Lancashire  to  be  worked  entirely  by  electrical  energy, 
which  is  supplied  by  the  Lancashire  Electric  Power  Co. 


\    80Utfa     Metropolitan     Electrical     Exhibition.— 
mwj  opened    yesterday,  el    the  showroom*  ol  the  0 
M.  trorpoBtan    Blel  trio    Ltjjgfal  High 

l.i'wiriliiiiii,  un  l.leetrienl   Exhibition,  whiofa  •  vrry 

resident  in  the  nsffrhbonrhood  .•.  ill  attend,  whether  he  bu  or  \m  not 
one  of  the  13,000  to  whom  invitation  oardi  ba.  I      A 

varied   collection    of  apparatus  is  n/lmirubly  arranged    tfl   da 
ritrate   the  advantages   and   flexibility  of    electric    lighting  and  to 
ilhiHtraic   the   applications'  oi    electricity   In   other   field*.     The 

Exhibition    will    bo   cloned   on    M.ireh    21sl  "  n instance*) 

justify    it h   being    kept   open    longer.     The  permanent    showKMBij 
contains  a  comprehensive  selection  of  the  latest  types  of   lightintr 
fittings   and    accessories ;    electrieeily-hested    kettles,    toaati 
saucepans,  porringers  and  other  kitchen  and  dinll  il  ing 

and  heating  appliances,  including  "Tricity  "  and     BoHpse     ovens, 
and   a  variety   of  electric  radiators  and    oonvectors.     Among  the 
latter  is  a  heater  controlled  on   the  Grundy  thermostat   system,  so 
that  the   heating  elements  are  switched  out  of  circuit   when  the 
room  temperature   reaches   a   predetermined    limit:    I"   of    these 
heaters  have  recently  been  installed  in  a  local  picture  palace,  and  a 
large  number  are  in  use  in  offices,  Sec.     All  the  hot  water  required 
on  the  company's  premises  is  provided  by  a  "  Therol  "  heater  in  the 
showroom,  and  the  offices   are   heated   by    radiators   and   Helling 
fires.     Among    the    innumerable    devices  exhibited  are   electric 
hat   pads    and    irons,    cigar    litrhters,    displacement    and   high- 
vacuum    suction    cleaners,     bachelors'     grills,    sterilisers,     fans, 
ozone    apparatus,    vibrators,    hot-air    douches    and    an    electric 
fountain.      The    lamp    and    lighting    exhibits    include    Osram 
axial    lamps,     screw     socket     miniature     lamps     for     "chain 
decorations,  half -watt  ''  Wotan  "  lamps,  and  a  demonstration  board 
showing  the  stages  of  lamp  manufacture.      Other  demonstration 
boards  show  wiring    conductors  and    accessories,   and   a  special 
exhibit  has  been  arranged  to  educate  the  public  in  the'inagnitude 
of  the  work  undertaken  by  the  company  in  generating  and  distri- 
buting electrical  energy.      An  electrically-driven  sewing  machine 
is  exhibited,  such  as  is  used  industrially   in  large  numbers  in  this 
district ;  and  an  electrically-driven  hack-saw  demonstrates  one  of 
the  many  applications  for  electricity  in  small  workshops.      Special 
temporary  exhibits  include  an  electric  bedroom  and  dining  room. 
The  arrangement  and  equipment  of  these  rooms  are  really  fine,  and 
no  more  convincing  demonstration  of  the  applications,  merits  and 
convenience  of  electricity  could    be    desired.      Prospective  pur- 
chasers will    find  that  they  are  not    restricted    in  choice,    and 
thoroughly  sound  advice  is  given  concerning  the  relative  merits  of 
various  apparatus  for  particular  services.    The  price  of  everything 
shown  is  right,  and  the  company  makes  special  arrangements  for 
cash  or  hire-purchase,  or  mere  renting   of  wiring  and  apparatus. 
A  new  scheme  has  just  been  inaugurated,  under  which  the  com- 
pany wires  a  house  for  nine  lighting  points  and  provides  everything 
complete,  including  fittings,  lamps,  shades  and  switches,  &c  ,  free 
of   cost.    If   the   consumer  is  dissatisfied   at  the    end    of    three 
months,    the  gas  lighting  equipment  will    be    replaced   free  of 
charge.     Otherwise,   the  client  may   buy    the    electrical    equip- 
ment (by  cash  or  hire-purchase),   or  he  may  rent  it  at  4jd.  per 
week.    Competition  with  the  South  Metropolitan  Gas  Co.  is  especi- 
ally  keen,   but  during  last   year   the  Electric  Co.  established  a 
record  increase  in  consumers,  lamps  and  net  revenue  (the  latter  has 
increased  60  per  cent,  during  the  last  three  years),  and  doubtless 
yet    more    rapid  progress  will   be   the  reward   of  their  present 
campaign.     Houses  of  £26  per  annum,  or  even  lower  rental,  are 
being  "electrified"  by  streets  at  a  time,  prepayment  meters  being 
very  popular  in  this  field  since  their  use  eliminates  specific  meter 
rents.    Among  the  smaller  electric  heating  appliances,  irons,  milk 
heaters  and   kettles  are  most  popular.     Individually  the  present 
exhibits  represent  the  latest  and  best  domestic  electric  fittings  and 
appliances,  and,  as  a  whole,  they  are  arranged  to  produce  a  most 
artistic  effect — which   is  not,   unfortunately,  always  the  case  in 
showrooms.      To   the  good  effect  produced   by   the  exhibits  are 
added  interesting  and  instructive  periodical  addresses,  music  and 
electric  refreshments.     Subsequently,  there  come9  into  operation 
a  first-class  publicity  and  canvassing  service,  in  the  case  of  resi- 
dents in   the  district.     The  company  is  to  be  congratulated,  not 
only  on   the   excellence  of  the  present  Exhibition,  but  alBO  on  the 
energetic    and  effective   means  which  it  adopts  continuously  to 
refute  the  absurd  fallacy  that  electricity  is  still  in  its  infancy  and 
to   demonstrate  that  electrical  methods  and  apparatus  are  well 
tried  and  have  attained  a  perfection  of  manufacture  and  diversity 
of  standard  forms,  which   make  thtm  neither  scientific  curiosities, 
luxuries  nor  toys,  but  necessities  capable  of  rendering  real  service 
at  a  cost  which  is  decreasing  steadily,  while  that  of  practically 
every  other  commodity  increases. 

Foreign  Trade  in  February.— The  following  are  the 

electrical  and  machinery  figures  given  in  the  official  returns  for 
February  trade  :  — 

Imports.  Mouth            Inc.        Two               Ine. 

Electrical  goods    and  of                 or  months, 

apparatus,  excluding  Feb.              dee.        1914.               dee. 

machinery   and    nn-  £                 &             &                    £ 

insulated  wire         ...  143,200  +  22,243        281,711  +  14,661 

Machinery       643,877  +123,654  1,243,263  +   49,318 

EXPOBTS. 

Electrical  goods  and 
apparatus,  excluding 
machinery  and  un- 
seated wire  ...      268,218-97,747        611,939      -212,644 

Machinery       3,033,614   +320,985     6,421, :U9      +596,246 
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The  \orwetrian  Electrochemical  Export  Trade  in 

15)18.  —  Our  Special  Correspondent  writes  that  the  electrochemical 
industry  in  Norway  has  during:  recent  years  made  progress  which 
id  cjuite  unprecedented  in  the  history  of  any  country,  in  proportion 
to  the  population,  and  will  very  likely  in  a  few  years  become  one 
of  the  most  important  factors  of  the  political-social  economy  of 
the  country.  The  most  important  manufactures  are  now  the 
nitrates,  and  Norwegian  nitrates  are  already  a  well-known  brand 
in  the  world's  markets.  The  exports  are  increasing  from  year  to 
year,  and  will  no  doubt  continue  to  do  so  in  the  same  ratio  as  the 
waterfalls  are  being  harnessed  and  brought  into  use.  The  quantity 
of  nitrates  shipped  from  the  manufactories  at  Saaheim  and 
Notndden  amonnted  in  1913  to  70,171  tons,  as  compared  with 
61701  tons  in  MM.  There  is  thus  an  increase  of  about  40  per 
cent  in  weight,  and  the  value  has  increased  about  35  per  cent. 
The  value  of  the  exports  was  in  1913  £61 1,100.  asagainst  £450,000 
in  MM,  while  1911  had  only  the  very  modest  figure  of  £77,800  to 
show. 

Another  product  also  used  for  fertilising  purposes  is  cyanamide 
which  at  the  present  time  is  manufactured  at  Odda.  in  Hardanger. 
The  shipments  of  this  product  show  a  similar  progress;  thus 
in  1913  there  were  exported  22,111  tons,  as  compared  with 
13  8112  tons  in  1912,  an  increase  of  about  60  per  Cfnt.  On  the 
basis  of  the  same  market  price  as  in  1912,  the  value  of  the  exports 
amounted  in  1913  to  nearly  £200,000,  which  compares  very 
favourably  with  the  corresponding  figure  for  1910,  when  this 
industry  was  in  its  early  stages,  which  was  £38,000. 

As  regards  calcium  carbide,  the  shipments  show  a  small  increase, 
viz.,  from  03,100  tons  in  1912  to  66.87<i  tons  in  1913.  The  value 
was  about  the  same  as  that  of  the  nitrates  in  1912,  viz.,  £450,000, 
but  in  1913  the  nitrates  took  the  lead  as  the  most  valuable  electro- 
chemical product  exported. 

Of  other  products  may  be  mentioned  sodium  nitride,  ammonium 
nitrate  and  nitrate  of  soda,  of  which  the  total  shipments  during 
1913  amounted  to  17,028  tons,  as  against  13,480  tons  in  1912.  The 
electro-chemical  industry  is  thus  making  good  progress  in  every 
direction,  and  the  time  is  quite  within  sight  when  these  figures,  at 
all  events  in  respect  of  value,  will  have  grown  by  100-200  per 
cent.,  or  even  more.  The  Rjukan  Nitrate  Works  No.  2  will  be  in 
operation  in  the  course  of  next  year,  and  when  the  Matre  Water- 
falls, not  to  speak  of  the  large  plants  of  the  Aura  Co.,  which  are 
to  be  compared  with  those  at  Saaheim  in  regard  to  capacity,  are 
completed,  it  is  easy  to  understand  that  the  above-mentioned 
expectations  will  be  verified. 

The  increasing  demand  for  artificial  manures  does  not  give  this 
industry  any  opportunity  for  over-production.  The  market  prices 
are  still  based  on  the  quotations  for  the  natural  nitrates  from 
Chile,  although  a  change  may  easily  take  place,  and  the 
product  from  Chile  become  dependent  on  the  artificial  nitrates. 

Electricity  in  Agriculture. — Particulars  were  given 
last  month  before  an  Agricultural  Committee  of  the  House  of 
Commons,  Ottawa,  of  the  manner  in  which  electrical  power  is 
being  supplied  to  farmers  by  the  Hydroelectric  Commission  of 
Ontario.  The  Commission  builds  the  line  to  the  farmer's  gate,  and 
charges  him  for  the  energy  supplied,  as  well  as  a  ''service  charge." 
It  has  been  shown  that  a  5-h.p.  equipment  can  do  all  the  work  of  a 
100-acre  farm.  The  minimum  contract  is  for  J  H  P.,  at  $51  per 
annum  ;  1  h.p.  costs  $66  :  and  2  h.p.  $96.  About  500  farmers  are 
connected  in  Western  Ontario. 

Electro-Harmonic  Society. — The  last  smoking  concert 

of  the  season  will  be  held  at  the  Holborn  Restaurant  (King's  Hall) 
on  Friday  evening  next,  March  20th,  at  8  o'clock.  Mr.  Justus  Eck 
will  be  in  the  chair.  The  programme  includes  the  following 
arrangements  :— Vocalists,  Mr.  Robert  Radford  (baritone),  Mr. 
Robert  Howe  (baritone),  Mr.  Anderson  Nicol  (tenor)  ;  violoncello, 
Mr.  W.  H.  Squire  ;  impressions  from  life,  Mr.  H.  Hewson-Brown  ; 
magician,  Prof.  Anders;  ventriloquist,  Mr.  Alan  Stainer ;  humorists, 
Mr.  Fred  Curtis  and  Mr.  George  Blackmore  ;  entertainer  at  the 
piano,  Mr.  Warwick  Pryce  ;  eolo  pianist  and  accompanist,  Mr. 
Bernard  Flanders,  A.R.A.M. 

German  Miners"  Lamp  Competition.— Xo  fewer  than 

62  entries  were  received  for  the  competition  recently  organised  by 
the  Verein  fur  den  Bergbaulichen  Interessen  in  Oberbergamtsbezirk 
Dortmund  for  miners'  electric  lamps  and  fire-damp  indicators. 
Although  a  number  have  already  been  eliminated  by  the  preliminary 
tests  that  have  been  held,  it  has  been  decided  that  practical  trials 
in  collieries  will  have  to  be  carried  out  with  the  remainder,  so  that 
the  judges'  awards  cannot  be  expected  for  some  time  to  come. 

Educational      Votes.— The    London    County    Council 

having  failed  to  provide  a  larger  grant  for  science  classes,  asked 
for  by  the  University  of  London,  the  evening  classes  at  Goldsmiths' 
College,  New  Cross  (one  of  the  colleges  of  the  University),  have 
been  closed,  and  some  of  the  staff  have  left.  The  students  have 
appealed  to  the  Deptford  Borough  Council  for  its  intervention. 

Dinners. —  About  85  members  of  the  staff  of  the 
British  Insulated  and  Helsby  Cables,  Ltd.,  Helsby  Works,  attended 
the  annual  staff  dinner  at  the  Hotel  St.  George,  Liverpool,  recently, 
and  afterwards  spent  the  evening  at  the  Empire  Theatre. 

British  Engineers'  Association.— The  annual  dinner 

of  this  Association  was  held  on  Friday  last  at  the  Hotel  Metropole, 
Mr.  Douglas  Tickers  in  the  chair. 

inquiry. — Makers  of  "  Kenrick  "  electric  irons  are 
asked  for. 


Institution   and   Lecture  Notes. — Association   of 

Electrical  Station  Engineers. — A  general  meeting  was  held 
at  Stone's  Restaurant,  Ludgate  Hill,  London,  E.C.,  on  March  3rd. 
The  attendance  numbered  about  60.  A  definite  statement  was 
made  dissociating  the  A.E.S.E.  from  any  Trade  Union,  and,  after 
a  short  discussion,  a  resolution  was  put  to  the  meeting  confirming 
this  statement,  which  was  carried  with  one  dissentient.  A  bad 
case  of  reduced  salaries  of  the  charge  engineers  in  a  large  private 
power  station  was  brought  to  the  notice  of  the  meeting,  and  it  was 
resolved  that  all  members  of  the  Association  be  circularised  with 
the  facts  of  the  case.  The  Weekly  Rest  Day  Bill,  which  is  to  be 
re-introduced  into  Parliament  next  May,  was  discussed,  and  some 
comment  was  made  on  the  clause  which  would  make  it  compulsory 
for  all  workers  to  have  26  Sundays  per  year  as  rest  days.  The 
Hon.  Secretary  made  a  brief  statement  with  regard  to  the  circular 
letter  sent  to  all  London  supply  authorities  asking  them  to  con- 
sider the  advisability  of  forming  a  committee  to  meet  the  A.E  S.E.  ; 
he  stated  that  more  than  75  per  cent,  of  those  who  were  circularised 
had  acknowledged  the  letter,  and  a  number  of  chief  engineers  had 
indicated  that  they  were  in  sympathy  with  the  objects  of  the 
A.E.S.E.  The  Secretary  hoped  to  be  able  to  make  a  further  state- 
ment at  the  next  general  meeting. 

The  result  of  the  ballot  for  the  new  London  District  Committee 
was  made  known  to  the  meeting. 

A  general  business  meeting  was  held  recently  at  the  Hotspur 
Hotel,  Newcastle-on-Tyne,  at  which  40  members  were  present. 
The  meeting  indicated  that  it  viewed  with  satisfaction  the 
policy  of  the  A.E.S  E.  in  that  it  would  not  take  action  with  any 
Trade  Union.  This  policy  has  now  been  agreed  to  by  the  majority 
of  the  branches  of  the  Association. 

An  Executive  Committee  meeting  was  held  at  the  head  office  of 
the  A.E.S.E.  on  March  7th,  the  proceedings  of  which  will  be 
printed  and  sent  to  each  member  in  due  course  according  to  rule. 

Nottingham  Society  op  Engineebs.— A  company  numbering 
nearly  100  assembled  for  the  annual  dinner  of  the  Society  on 
Friday  last ;  Mr.  J.  Crawford,  the  President,  occupied  the  chair. 
The  toast  of  "  The  Society "  was  proposed  by  Mr.  T.  V.  Miles, 
who  described  the  present  as  essentially  the  age  of  the  engineer. 
The  labour-saving  problem  was  one  they  would  all  have  to  con- 
sider within  the  next  few  years.  The  President,  replying,  spoke 
with  feelings  of  pride  of  the  healthy  position  of  the  Society.  He 
agreed  that  if  engineers,  by  the  expenditure  of  money  upon  plans 
and  machinery,  could  do  anything  to  obviate  the  exhausting,  and  in 
many  cases  unnecessary,  physical  labour  which  many  men  were  called 
upon  to  perform  in  this  country  they  would  only  be  doing  their  duty 
to  the  community  at  large.  The  labour  unrest  was  merely  a  sign 
in  many  ways  of  personal  ambition.  They  were  all  anxious  to  get 
on,  and  surely  they  were  not  going  to  deny  to  the  working  man 
that  right  which  they  claimed  for  themselves.  He  was  sorry  to  say 
that  at  the  present  time  engineering,  as  a  whole,  was  not  prosperous, 
but  he  hoped  that  things  would  not  develop  into  a  slump. 

Mr.  C.  J.  Hofton  proposed  "  The  City  and  Trade  of  Nottingham." 
Many  of  those  present,  he  said,  had  witnessed  the  remarkable 
growth  that  had  taken  place  in  recent  years  in  Nottingham,  and  yet 
they  were  not  satisfied.  He  suggested  to  the  Corporation  the 
importance  of  endeavouring  to  attract  new  industries  to  the  city, 
and  pointed  out  the  excellent  work  in  that  direction  accomplished 
by  the  town  of  Derby. 

Councillor  Major  Walker,  in  reply,  said  that  as  regarded  new 
industries,  they  had  greater  difficulties  to  contend  with  than  had 
their  neighbours  at  Derby.  Rates  were  higher,  and  high  rates 
were  an  obstacle  to  the  introduction  of  new  industries.  Moreover, 
he  did  not  think  any  city  or  county  paid  higher  wages  than  did 
Nottingham  and  Notts.,  and  this,  combined  with  high  rates,  tended 
to  keep  away  new  trades.  If  the  Government  could  only  be 
induced  to  take  over  and  develop  the  waterways  of  the  country, 
he  believed  it  would  do  something  to  assist  new  trades,  and 
Nottingham  would  be  one  of  the  principal  cities  to  be  benefited. 

The  speeches  were  interspersed  with  glees  and  songs,  some  well- 
known  local  vocalists  contributing  to  the  pogramme. 

Institution  of  Electrical  Engineers — At  the  meeting  of 
the  Manchester  Local  Section  on  Tuesday  last,  Mr.  F.  Lydall  read 
his  paper  on  "  Motor  and  Control  Equipments  for  Electric  Locomo- 
tives."   The  discussion  was  closed. 

The  Electrical  Contractors'  Association  of  Scotland 
(Glasgow  Branch)  recently  held  an  "  At  Home,"  spending  a 
pleasant  evening  at  whist,  enlivened  with  a  musical  programme. 

Association  of  Mining  Electrical  Engineers. — Mr.  Alex. 
Anderson,  president  of  the  Association,  read  a  paper  on  "  Electrical 
Transmission  in  Mines,"  at  Leeds,  on  Saturday,  before  a  joint  meeting 
of  the  Yorkshire  branches  of  the  Association  of  Colliery  Managers 
and  the  Association  of  Mining  Electrical  Engineers. 

Greenock  Electrical  Society. — At  a  recent  meeting  a  paper 
on  "  Power  Transmission  "  was  read  by  Mr.  A.  Zoller,  in  which  he 
dealt  with  the  advantages  and  disadvantages  of  overhead  and 
underground  cables  for  high-tension  transmission. 

At  the  meeting  of  the  Yorkshire  Local  Section,  on  Wed- 
nesday last,  Mr.  H.  H.  Perry  read  hiB  paper  on  "  A  Two-Rate  Tariff 
System  without  Time-Operated  Control."   The  discussion  was  closed. 

The     Iteichsanstalt    Extended. — A    new    building, 

costing  £38,000,  was  opened  at  the  Physikalisch-Technische 
Reichsanstalt,  in  Charlottenburg,  on  March  8th.  It  is  to  under- 
take the  accurate  testing  of  large  plant  and  machines,  and  also 
high-tension  work. 

Tuberculosis  and  A-Rays. — Dr.   Manoukhin,  of  St. 

Petersburg,  recently  stated  that  he  had  attained  remarkable  results 
in  the  treatment  of  tuberculosis  by  X-ray  radiation  of  the  spleen, 
the  effect  being  to  destroy  the  excessive  number  of  white  blood 
corpuscles,  which  are  formed  in  that  body. 
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A  Discount  Dlspnte.— Before  Mr.  Regiitnu  Wild,  in 

the  Oity  of  London  t lourt,  on  Tuesday,  ■  claim  wan  made  by  Hasan. 
c  Weston  &  Bon,  electrical  engineers,  LBS,  Fenohuroh  Street,  B.O ,  for 
the  sum  of  19e.8dM  bsJanoe  of  aooount  f or  ele<  applied, 

and  work  done,  i'"'  Mr.  i\  Leapman,  pawnbroker,  '89.  Commerola] 
Road,  E.  The  plaintiffs'  repreaentatlTe  laid  that  the  defendant 
had  made  a  deduction  <>f  it)  pur  cent.  iii. count  Irum  the  aooonnt 
to  which  he  wae  not.  entitled.  The  discount  was  only  allowable 
upon  payment  of  the  account,  immediately  after  completion  of  bhe 
work.  The  defendant  did  not  pay  until  four  inonthH  after.  The 
defendant  :  Will  you  tell  the  RegiHtral  why  you  did  "»t  get  your 
oheque  /  The  plaintihV  repreHentative  said  they  agreed  to  allow 
the  defendant  10  per  cent,  if  he  paid  at  once  upon  completion. 
They  had  completed  the  work  in  September.  The  defendant  :  No, 
you  did  not.  The  plaintiffs'  representative  Haid  that  after  the  work 
was  done  the  defendant  maintained  they  had  damaged  the  ceiling. 
It  was  a  very  old  ceiling  and  would  not  bear  touching  without 
some  of  it  falling  down.  For  that  reason  the  defendant  refused 
to  pay  his  cheque.  They  had  repaired  the  ceiling  since  without 
prejudice.  The  Registrar  pointed  out  to  the  defendant  that  he 
might  have  a  counterclaim  for  damage  done  to  his  ceiling,  but  that 
was  the  subject  of  another  claim.  He  had  entered  into  a  contract 
for  the  work  in  that  case  to  be  done,  and  on  completion  if  he  paid 
he  was  to  get  10  per  cent.  If  the  defendant  wanted  his  discount 
he  must  pay  the  account.  The  defendant,  in  order  to  save  the  dis- 
count, must  keep  within  the  terms  of  the  contract.  Judgment 
was  entered  for  the  plaintiffs  for  the  amount  claimed,  the  Registrar 
remarking  that  the  defendant  could  bring  his  action  against  the 
plaintiffs  for  the  damage  to  the  ceiling.  The  defendant :  All  right, 
I  will,  and  I  will  bring  it  in  this  Court.  They  have  put  up  a 
matchboard  ceiling  instead  of  a  plaster  one. 

Parliamentary. — London  Electric  Supply   Bill. — 

It  was  announced  in  the  newspapers  on  Tuesday  that  a  conference 
of  chairmen  and  directors  of  the  London  Electric  Supply  Companies 
was  held  on  the  3rd  inst.,  when  it  was  resolved  by  a  large  majority 
that  the  companies  could  not  give  their  support  to  the  scheme  put 
forward  by  the  promoters  in  connection  with  the  London  Electric 
Supply  Bill  now  before  Parliament. 

In  the  above  connection  we  are  asked  to  point  out  that  such 
notices  tend  to  mislead  in  so  far  that  the  companies  (i.e.,  the 
shareholders)  have  not  come  to  any  decision  on  the  question  for 
the  reason  that  the  scheme  has  not  yet  been  put  before  them. 
At  none  of  the  annual  meetings  yet  held  has  any  vote  or  resolution 
been  taken,  but  the  chairmen  have  indicated  that  the  shareholders 
may  anticipate  that  the  scheme  will  shortly  be  laid  before  them. 
It  is  stated  that  since  the  above  shareholders'  meetings,  no  further 
conference  has  taken  place  between  the  directors  of  the  companies 
and  the  bankers.  From  observations  made  by  Mr.  J.  B.  Braithwaite 
at  the  meeting1  of  the  City  Co.  on  Wednesday,  it  appears  that  there  is  a 
difference  of  opinion  among  the  directors  of  the  companies  themselves. 

Yorkshire  Electric  Power  Bill. — The  House  of  Lords' 
Standing  Orders  Committee  have  decided  not  to  dispense  with 
the  Standing  Orders  in  the  Yorkshire  Electric  Power  Co.'s  Bill  ; 
and  consequently  the  Bill  cannot  proceed. 

In  the  House  of  Lords,  on  3rd  inst.,  the  North  Metropolitan 
Electric  Power  Supply  Bill,  and  the  Poole,  Sandbanks  and  West- 
bourne  Rainess  Traction  Bill,  were  read  a  second  time. 

Marconi*  Again. — Another  Committee  of  Inquiry  has 
been  appointed. 

As  if,  by  the  thickening 
Of  all  that  is  sickening 
We  hadn't  been  sated 
Of  this  long  ago  ! 
Another  Committee, 
Without  any  pity, 
Will  soon,  it  is  stated, 
Be  all  in  the  know. 
A  plague  on  Marconis, 
Whatever  the  bone  is 
Of  endless  contention 
They're  trying  to  pick  ! 
The  subject  is  dreary  ; 
Our  minds  have  grown  weary  ; 
And  nothing  they  mention 
Can  make  us  more  sick  I 

— Financial  Tones. 

The  Tramways  and  Light  Railways  Association. — 

The  annual  meeting  of  the  members  of  this  Association  was  held 
on  Friday  last,  followed  by  the  annual  dinner  and  smoking  concert, 
at.  the  Trocadero  Restaurant,  London.  The  Hon.  Arthur  Stanley, 
M.P.,  presided  at  the  meeting,  and  the  Right  Hon.  Viscount 
Chilston,  president  of  the  Association,  took  the  chair  at  the  dinner. 

Finsbury  O.S.  \, — The  eighth  annual  smoking  concert 
of  the  Finsbury  Technical  College  Old  Students'  Association  is  to 
be  held  at  the  Waldorf  Hotel,  Aldwych,  on  Friday,  March  27th, 
at  8  p.m.  The  musical  programme  has  been  arranged  by  Mr. 
C.  B.  Nadand,  A.M.I.E  E.  Mr.  H.  A.  Humphrey,  the  president, 
will  take  the  chair. 

For  Sale. — A  large  quantity  of  electrical  apparatus,  &c, 
is  to  be  sold  by  public  auction,  by  Messrs.  Percy  Huddleston  &Co.,  at 
Railway  Arches,  Dalling  Road,  Hammersmith,  W.,  on  Wednesday, 
March  8th.  Particulars  are  given  in  our  advertisement  pages  tc-day . 

Platinum. — It  is  reported  that  an  extensive  field  of 
platinum-bearing  ore  has  been  discovered  in  Westphalia,  richer 
than  the  Russian  deposits.  Doubt  is  thrown  on  the  report  on  the 
London  metal  market. 


Badloteleirraphy   and    tin-    solar     Eellp  i 

British   Association  Committee  for  radiotelrgraphic  In* 

announoee  the  ori  ij   a  ipeoial  inrestlgatioi 

i  ffeol  on  the  propagal  loi 

ol  the  ran,  on  August  2 lit,  1914.    The  eclipse  will  afford  an 

oeptional  opportunity    of  adding   to  existing   Ipiowlc 

propii;  lark- 

uess,  and  across  the  boundaries  ol  Illuminated  and  nnillnmiri 

regions',    The  eclipse  will  in-  total  along  ■  ding  from 

tin-inland  uctohh  Norway,  Bwedl 

of  the  Indus.  In  Russia  the  duration  of  totality  will  he  a  little 
more  than  two  minutes.  There  arc  two  main  points  flailing  for 
investigation.  In  the  first  place,  the  propagation  of  signal-bearing 
waves  through  air  in  the  umbra  and  penumbra  will  probably  oljey 
laws  dilferent  as  regards  absorption  and  refraction  from  '  I 
obeyed  in  illuminated  air.  In  the  seoond  place,  the  strength,  fre- 
quency anil  character  of  natural  electric  waves,  and  of  atmospheric 
discharges,  may  vary,  either  because  the  propagation  of  natural 
waves  from  distant  sources  is  facilitated  or  impeded  by  the  eclipse, 
or,  possibly,  because  the  production  of  natural  electric  wave*  or 
atmospheric  discharges  is  for  some  unknown  reason  affected  by  the 
eclipse.  These  points  have  previously  been  investigated  to  only  a 
slight  extent.  The  observers  of  signals  during  the  solar  eclip»e  of 
April  17th,  1912,  nearly  all  ngreed  that  the  strength  of  the  signals 
was  greater  during  the  eclipse  than  an  hour  before  or  after.  There 
was  only  one  special  observation  of  strays  during  the  same  eclipse, 
when  very  pronounced  and  remarkable  variations  were  recorded 
duriner  the  paesage  of  the  shadow-cone  acros-s  Europe.  To  investi- 
gate the  propagation  of  signals  across  the  umbra  it  will  be 
necessary  to  arrange  for  wireless  telegraph  stations  on  either  side 
of  'the  central  line  of  the  eclipse  to  transmit  signals  at  intervals 
while  the  umbra  passes  between  them.  Stations  other  than  those 
favoured  by  their  proximity  to  the  central  line  should  endeavour  to 
keep  a  complete  record  of  the  variations  of  signals  during  the  eclipse. 
The  investigation  of  strays  is  of  as  great  interest  as  that  of  signals. 
So  far  as  is  yet  known,  the  natural  electric  waves  reaching  wireless 
telegraph  stations  in  latitudes  higher  than  50°  appear  to  travel 
mostly  from  the  south.  It  is  desirable  that  statistical  observa- 
tions of  such  waves  be  made  all  over  the  world,  and  especially  at 
places  within  an  earth  quadrant  of  Southern  Russia.  It  is  also 
desirable  that  meteorological  observations,  including  those  of 
atmospheric  ionisation  and  potential  gradient,  should  be  at  the  dis- 
posal of  the  Committee  when  considering  the  records  of  strays  and 
signals.  The  Committee  proposes  to  prepare  and  circulate  special 
forms  for  the  collection  of  statistics  of  signals  and  strays, 
especially  within  the  hemisphere  likely  to  be  affected  by  the  eclipse  ; 
it  will  endeavour  to  make  provision  for  the  transmission  of 
special  signals  at  times  to  be  indicated  on  the  forms  ;  and  it 
will  offer  for  the  consideration  of  the  authorities  controlling 
stations  near  the  central  line  a  simple  programme  of  work. 

The  Committee  will  be  greatly  aided  in  the  organisation  of 
this  investigation  if  those  possessing  the  necessary  facilities  and 
willing  to  make  observations  during  the  eclipse  will  communi- 
cate with  the  Hon.  Secretary,  Dr.  W.  Eccles.  University  College, 
London,  W.C.,  at  the  earliest  possible  date. 

Water  Power  in  the  Highlands. — In  the  Parlia- 
mentary Papers,  Mr.  Cathcart  Wason  asked  the  Secretary  for  Scot- 
land if  he  was  aware  of  the  continuing  depopulation  of  the  High- 
lands and  islands  owing  to  lack  of  profitable  employment,  and  that 
much  might  be  done  to  encourage  extensive  cultivation  and 
industrial  development  by  utilising  the  water  power  now  running 
to  waste.  Mr.  McKinnon  Wood  said  the  suggestion  would  receive 
consideration. 

€ohe  from  Peat. — Enterprise  in  Germany  has  hitherto 
rested  satisfied  with  utilising  peat  for  the  production  of  portable 
fuel,  or  its  conversion  on  the  spot  into  heat  for  the  generation  of 
electricity  at  the  bulk  supply  stations.  Lately  a  new  depar- 
ture has  been  made  at  Elisabeth-Fehn,  in  the  Grand  Duchy 
of  Oldenburg.  Here  a  tnrf-coking  plant  has  been  erected  on  the 
moor  which  converts  the  peat  directly  into  coke,  in  the  ratio  of  30 
tonB  peat  to  9  tons  of  coke,  with  gas  and  tar  as  by-products.  The 
ovens  are  of  a  special  design,  and  the  gas  generated  is  used,  in  the 
first  place,  to  heat  the  retorts,  and  the  surplus  for  the  generation  of 
electricity,  which  is  employed  to  drive  the  peat-dredging  machines. 
From  the  tar  are  obtained  creosote  oil,  gas  oil,  paraffin,  pitch, 
sulphuric  acid  and  ammonia.  Peat  coke  is  specially  adaptable  as 
fuel  for  smiths'  fires,  as  well  as  for  various  metallurgical  purposes. 
It  is  especially  suited  to  the  production  of  high  quality  iron,  and 
may  thus  be  employed  as  a  substitute  for  charcoal. — Zeitsohrift  fiir 
Elehtrotechnik  u/td  Maschinenbau. 

Fatality. — According  to  the  Cornish  Echo,  a  young 
man  named  Arthur  Thomas,  21,  was  killed  at  East  Pool  Mine  on 
March  4th.  Thomas  was  second  electrician  working  under  the 
East  Pool  and  Agar  Mines,  Ltd.,  and  was  at  the  time  of  the  fatality 
engaged  in  the  transformer  house  at  East  Pool,  connecting  an 
overhead  line  to  the  440- volt  supply.  He  was  found  dead  in  a 
sitting  position  in  the  house. 

Appointments  Vacant. — Assistant  telegraph  engineer 
for  the  Government  of  the  Federated  Malay  States,  age  24-30 
(£360  passage)  ;  junior  assistant  engineer  for  Bedford  Corporation 
Electricity  Department  ;  shift  engineer  (£120)  for  Barnes  U.D.C. 
Electricity  Department;  charge  engineer  (£116)  for  Swansea 
Electricity  Department.  Particulars  are  given  in  our  advertise 
ment  pages. 

Dynamicables'  Dinner. — The  anniversary  dinner  of 
the  Dynamicables  will  be  held  on  Wednesday,  April  1st,  with  Mr. 
Robert  Hammond  in  the  chair. 
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Larjre    British    Locomotive  Tests. — In  view  of  the 

interest  which  attaches  to  the  electric  locomotive  of  the  future, 
which  shall  meet  the  conditions  of  main  line  working  in  this 
country,  we  reproduce  some  recent  tests  carried  out  on  one  of  the 
new  fonr-cylinder  4-6-0  North-Western  locomotives,  which  were 
desoribed  in  a  recent  issue  of  the  Railway  Newt. 

Two  runs  were  made,  one  with  a  special  train  loaded  up  to 
484  tons  behind  the  tender,  from  Euston  to  Crewe,  and  one  in 
ordinary  service,  bat  running  independently  of  schedule,  with  a 
train  load  of  360  tons  between  Crewe  and  Carlisle.  In  each  case 
a  dynamometer  car  was  included,  and  the  mean  speeds  in  the  two 
trip-!  were  59'6  and  5!i'4  miles  per  hour  respectively,  the  distances 
being  158  miles  and  141  miles.  The  weights  on  the  three  coupled 
axleB  of  the  locomotive  are  in  each  case  between  19  and  20  tons  ; 
the  total  weight  of  engine  7  7:!  tone,  and  of  engine  and  tender 
117  tons.  The  tractive  force  of  the  locomotive  is  given  as 
23,000  lb.,  and  the  adhesive  force  (quarter  adhesive  weight) 
33,040  lb. 

On  the  first  trip  25  indicator  diagrams  were  taken.  The  draw- 
bar effort  momentarily  reached  nearly  14  tons  at  starting,  con- 
tinuing at  approximately  5  tons  for  the  first  mile,  with  another 
momentary  peak  of  9  tons.  At  one  mile  from  the  start  the  data  show 
d.b.  pull,  7  tons  ;  d.b.-H.r.,  870  :  i.h .p.,  1,155  ;  speed,  21  m.p.h.  At 
30  miles,  the  greatest  power  reading  is  shown  : — d.b.  pull,  3 \  tons  : 
d.b.-H.P.,  1,160  ;  I.H. P.,  1,617  ;  speed,  56  m.p.h.  At  the  highest- 
speed  reading,  the  figures  were  d.b.  pull,  2  tons  ;  d.b.-H.P.,  860  ; 
l  ii. p.,  1,183  ;  speed,  72  m.p.h.  The  great  majority  of  the  draw- 
bar readings  were  between  2  and  3  tons — the  mean  for  the  whole 
trip  being  2'4  tons.  Ten  out  of  the  25  readings  showed  less  than 
1.000  h.p.  at  draw-bar,  and  the  average  was  975,  while  the  average 
i.h  p.  was  1,358.  The  average  d.b.-H.P.  was  71  8  per  cent,  of  the 
average  i.h. p. 

In  the  second  run,  with  the  same  engine  and  driver,  the  starting 
d.b.  pull  was  14  tons  ;  another  record  was  10  tons  after  a  signal 
check  on  a  bank  ;  51  tons  was  recorded  at  the  top  of  Shap  bank, 
and  in  drawing  up  the  train  at  Carlisle  for  traffic  purposes,  the 
d.b.  pull  exceeded  the  limit  of  the  dynamometer  spring  (16J  tons) 
momentarily.  Seventeen  readings  were  taken  in  the  journey,  the 
greatest  power  reading  showing  d.b.  pull,  2*  tons;  d.b.-H.P., 
1,082;  I.H. p.,  1,669;  speed,  69  m.p.h.  The  next  three  readings 
covering  3J  miles  on  a  1  in  75  up  grade  (to  Shap)  show  d.b.  pulls, 
3J,  4-rV,  51  tons ;  d.b.-H.Ps.,  1,082,  1,094,  1,187  ;  i.h.ps..  1,606, 
1,593,  1,496  ;  speeds  58,  42J,  and  37  m.p.h.  respectively.  Twelve 
of  the  17  readings  show  under  1,000  d.b.-H.P.  and  the  average  of 
all  was  920  ;  the  average  I. h.p.  was  1,387,  and  the  average  d.b.-H.P. 
was  66"3  per  cent,  of  the  average  i.h.p.  The  d.b.  pull  readings 
were  mostly  under  3J  tone. 

The  figures  show  what  one  of  the  finest  British  steam  loco- 
motives can  do  and  what  the  electric  locomotive  will  have  to  do 
in  order  to  satisfy  the  requirements  of  its  prospective  users. 

Electrolytic  Alkali  Works. — A  correspondent  of  the 

Manchester  Courier  states  that  the  works  of  the  Electrolytic  Alkali 
Co.,  Middlewich,  Cheshire,  which  have  been  closed  for  some 
months,  have  been  sold  to  a  new  company,  and  will  be  restarted. 
The  concern  has  been  in  the  Receiver's  hands  since  May  last ; 
attempts  to  reconstruct,  the  company  and  sell  the  works  as  a  going 
concern  failed,  but  on  Saturday  last  the  Receiver  was  authorised  by 
the  Judge  to  accept  an  offer  he  has  received  for  the  works  com- 
plete. The  old  company,  which  was  formed  to  manufacture  soda, 
&c,  by  a  patent  process,  had  a  capital  of  nearly  £500,000. 

Lamp    Business    in    Germany. — The   glow    lamp 

cartel  or  trust  embracing  the  manufacturers  of  Germany,  Austria- 
Hungary,  Holland,  Italy  and  Switzerland,  will  come  to  an  end  on 
the  31st  of  the  current  month,  after  an  existence  of  10  years. 
The  sales  office  of  the  union  will,  it  is  stated,  be  closed  on  that 
date.  At  its  start  the  sales  of  the  associated  carbon  lamp  makers 
totalled  some  27,000,000  lamps.  The  formation  of  a  metal-filament 
lamp  trust  is  considered  improbable. 


OUR    PERSONAL    COLUMN. 

Ihe  Editort  invite  electrical  engineer),  whether  connected  with  the 
technical  or  the  commercial  tide  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — The  Bradford  Corporation 
Electricity  Committee  has  decided  to  advance  the  remuneration  of 
the  following  officers  in  the  electricity  department.  Mechanical 
and  shift  engineers  :  Mr.  G.  Flett,  from  60s.  to  65s.  per  week  ; 
Mr.  W.  Chapman,  from  60s.  to  65s.  per  week  ;  Mr.  R.  D.  Spnrr, 
from  6Cs.  to  65s.  per  week ;  and  Mr.  V.  Horman,  from  55s.  to  60s. 
per  week  ;  Mr.  F.  Walton,  chief  draughtsman,  from  65s.  to  70s. 
per  week  ;  Mr.  C.  A.  Gillin,  mains  engineer,  from  70s.  to  75s.  per 
week  ;  Mr.  Q.  Arbuckle,  mains  engineer,  from  55s.  to  60s.  per 
week  ;  Mr.  A.  J.  Harris,  works  foreman  (Bolton  Road),  from  60s.  to 
62s.  6d.  ;  and  Mr.  H.  D.  Howarth,  mains  assistant,  from  52s.  fid. 
to  60s.  per  week  ;  Mr.  F.  Martin,  correspondence  clerk,  from 
47s.  6d.  to  50s.  per  week  ;  and  Mr.  A.  G.  Thompson,  assistant 
correspondence  clerk,  from  35s.  to  27s.  6d.  per  week.  Other 
advances  in  salaries  affect  Mr.  J.  H.  Schnauber,  deputy  electrical 
engineer  (from  £300  to  £350)  ;  Mr.  J.  Fairburn,  works  auperin- 
dent  C*276  to  £300)  ;  and  Mr.  C.  W.  Brown,  deputy  works  superin- 


dent  (£225  to  £237  10s.).  Consequent  upon  the  resignation  of 
Mr.  J.  E.  Schofield,  commercial  assistant  of  the  electricity  depart- 
ment, the  following  appointments  have  been  made  : — Mr.  Chas. 
E.  Allsopp,  to  be  commercial  assistant  (£250)  ;  Mr.  F.  H.  Barnett, 
to  be  superintendent,  consumers'  department  (advanced  from 
£2  17s.  6d.  to  £3  7s.  6d  per  week)  ;  and  Mr.  H.  W.  Walker,  to 
be  installation  inspector  (advanced  from  35s.  6d.  to  47s.  6d.  per 
week). 

The  Watford  U.D.C.  has  granted  the  following  increases  to  the 
undermentioned  members  of  the  staff  at  the  electricity  works,  the 
alteration  to  take  effect  from  April  1st  next : — Mb.  A.  W.  Babham, 
chief  electrical  engineer,  from  £250  per  annum  to  £350,  with 
increases  of  £50  on  April  1st,  1915,  and  April  1st,  1916  ;  Mb. 
C.  D.  G.  Greenhalqh,  assistant  electrical  engineer,  from  £150 
per  annum  to  £175,  with  increases  of  £15  on  April  1st,  1915,  and 
April  1st,  1916;  Mb.  J.  E.  Walley,  mains  engineer,  from  £135 
per  annum  to  £145,  with  a  further  increase  of  £10  on  April  1st, 
1915  ;  Mb.  G.  A.  Aybe,  consumers'  engineer,  from  £105  per  annum 
to  £120,  with  a  further  increase  of  £10':on  April  1st,  1915  ;  Mb. 
C.  H.  Tritton,  senior  shift  engineer,  from  £95  per  annum 
to  £100. 

Mr.  A.  Redpeabn,  chief  assistant  engineer  at  Darlington  elec- 
tricity works,  has  resigned.  A  mains  superintendent  at  £200  is  to 
be  appointed. 

Mr.  Spink,  second  engineer-in-charge  at  Nuneaton  electricity 
works,  has  resigned  his  position  in  order  to  take  up  the  post  of 
station  superintendent  at  Worksop. 

The  Halifax  T.C.  on  March  4th  decided  to  increase  the  salary 
of  the  electrical  engineer  from  £600  to  £700  a  year.  Alderman 
A.  Taylor,  a  Labour  member,  resisting  the  proposal,  said  a  mad  race 
was  going  on  at  present  between  all  the  large  municipal  autho- 
rities in  the  country  to  see  who  could  pay  the  largest  salary.  It 
simply  meant  that  what  Halifax  did  that  night  half  a  dozen  other 
Town  Councils  would  be  trying  to  do  next  week. 

On  the  occasion  of  his  marriage  to  Miss  M.  Blease,  Mb.  Jas.  L. 
Wilkinson  has  been  presented  by  the  management,  electricians 
and  office  staff  of  the  Urban  Electric  Supply  Co.  at  Glossop  with  a 
silver  cake  and  fruit  stand  and  Wedgcwood  tea  set  ;  and  by  the 
tramway  staff  with  a  ealad  bowl  and  servers. 

Tramway  Officials. — The  Bradford  Tramways  Com- 
mittee has  authorised  the  following  advances  in  salaries  in  the 
Tramways  Department : — Mr.  T.  B.  Moseley,  chief  clerk,  from 
£165  to  £190  ;  Mr.  J.  W.  Foster,  engineering  assistant,  £245  to 
£270  ;  Mr.  T.  Stirk,  traffic  superintendent,  £235  to  £250 ;  and 
Mr.  J.  W.  Dawson,  assistant  electrical  engineer,  £245  to  £270, 
with  a  further  £25  in  April,  1915.  Technical  assistants:  Mr.  T.  G. 
Richardson,  shed  superintendent,  64s.  to  70s.  per  week  ;  Mr. 
T.  P.  Sykes,  engineer's  assistant,  64s.  to  70s.  ;  Mr.  S.  Pearson, 
draughtsman,  49s.  to  55s.  ;  and  Mr.  H.  Sharp,  draughtsman, 
38s.  6d.  to  45s.  Works  foreman  :  Mr.  A.  Olivant,  foreman  lines- 
man, 50s.  to  55s. ;  Mr.  T.  Shillam,  engineering  foreman,  46e.  to 
48s.  The  Committee  has  also  decided  to  advance  the  maximum 
wages  of  depot  foremen  to  50s.  per  week,  to  be  reached  by  annual 
increments  of  2s.  per  week,  with  an  immediate  advance  of  2s.  per 
week. 

The  Colne  Corporation  Tramways  Committee,  on  Friday  last, 
considered  eight  applications  for  the  post  of  tramways  manager 
and  reduced  the  number  to  the  following  three : — Mr.  L.  C.  F. 
Bellamy,  tramway  manager,  IlkeBton  ;  Mb.  F.  G.  Richabdson, 
assistant  tramway  manager,  Bradford  ;  and  Mb.  S.  J.  Hosken, 
tramway  manager  and  engineer,  Darwen. 

Mb.  W.  T.  Robson,  general  manager  of  the  South  Shields 
Corporation  Tramways,  was  unanimously  voted  an  increase  of 
salary  of  £50  per  annum  at  the  monthly  meeting  of  the  Town 
Council  on  March  4th. 

The  salary  of  Mb.  F.  J.  S.  Hosken,  tramway  manager  at  Darwen, 
is  to  be  advanced  from  £200  to  £225. 

General. — Me.  W.  J.  Larke,  who  for  some  14  years 

has  been  manager  of  the  power  and  mining  department  of  the 
British  Thomson-Houston  Co.,  at  Rugby,  has,  in  view  of  the 
extensive  developments  which  have  taken  place  at  the  company's 
Rugby,  Coventry  and  Willesden  factories,  been  appointed  to  the 
engineering  and  manufacturing  departments,  to  assist  the  chief 
engineer.  Mr.  Larke's  headquarters  will  be  at  Rugby,  and  com- 
munications should  be  addressed  to  him  care  of  the  B.T.H.  Co., 
Ltd.,  Rugby. 

Mb.  Pebcy  Good  informs  us  that  he  has  now  severed  all  active 
connection  with  Messrs.  Neville,  Williams  &  Co.,  and  has  joined 
Mr.  C.  le  Maistre.  His  address  in  the  future  will  be  :  Le  Maistre 
and  Good,  28,  Victoria  Street,  Westminster. 

Mr.  Edward  C.  Wallwobk,  who  has  been  appointed  assistant 
contracts  engineer  of  the  Callender's  Cable  and  Construction  Co., 
London,  has  been  employed  in  the  Ashton  electricity  department 
for  the  past  1 4  years. 

Mr.  II.  Rawlinson,  who  has  left  the  staff  at  the  Helsby  Cable 
Works  to  take  up  another  position,  has  been  presented  with  a 
dressing  case. 

Mb.  E.  P.  Babfield  has  resigned  his  position  of  commercial 
manager  to  the  Edison  &  Swan  United  Electric  Light  Co.,  Ltd. 

Mb.  J.  Austin  Bakeb  has  joined  the  traction  department  of 
the  British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd., 
Trafford  Park,  Manchester.  He  has  resigned  a  position  as 
assistant  to  the  rolling  stock  superintendent,  West  Ham  Corpora- 
tion, in  order  to  take  up  the  appointment. 

Mb.  W.  E.  Miller,  who  has  had  many  years'  experience  of 
Oarron  Co.'s  cooking  and  heating  apparatus,  has  been  appointed 
works  representative  for  their  eleotrical  cooking  and  heating  de- 
partment in  Scotland  and  the  Midlands. 
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The  Newcastle-on-Tyne  Oity  Council,  on  4th  [nib.,  adopted  the 
motion  of  the  Lord  Mayor,  referred  to  in  our  liiHt  innue,  rMOlvtllg  to 
oonfer  tho,  honorary  freedom  of  the  city  upon  Slit  JoUPE  W. 
Swan,  "  in  reooirnition  of  Iuh  diatingniihed  MrvioM  In  the  causo 
of  science,  especially  in  the  inventing  and  perfecting  of  inriunlrH- 
cent  electric  lamps,  and  ImproVMWntl  of  photographic  prooum," 
and  upon  HlkC.A.  I'akkunn,  "in  ceOOgrnition  of  bifldilttOBUi 
service  in  the  cause  of  scierce,  particularly  in  the  invention  and 
development  of  steam  turbine  engines." 

It  1b  announced  that  Mit.  Ciiaki.kh  Hiuciit,  F.R.8.E.,  has  left 
for  Panama,  and  that  ho  will  be  away  for  some  weeks. 

'She  Commonwealth  Hhuilmetr  states  that  Mr.  Aniiton  Huhmsku, 
for  some  time  with  the  Hydro-Eleotrio  P.  and  M.  Co.,  is  now  engi- 
neer to  the  Harbour  Hoard,  Devonport,  Tasmania. 

Mr.  W.  0.  Yi'ii.r.K,  who  has  been  for  the  past  eipht  years  with 
the  General  Electrio  Co.  (Glasgow  branch)  as  manager  of  the 
ewitchgear  and  arc  lamp  departments,  was  presented  by  the  Btaff 
with  a  gold  watch  on  leaving  the  company.  Mr.  Yuille  has  joined 
the  firm  of  Mr.  J.  T.  Cartwright,  :>,  Cadogan  Street,  and  102,  Holm 
Street,  Glasgow,  as  electrical  manager. 

Messrs.  A.  &  P.  Steven,  of  Glasgow,  have  appointed  Mr.  W.  H. 
Flood,  late  manager  of  the  electrical  department  of  the  Thames 
Iron  Works,  as  manager  for  their  London  branoh. 

Mr.  Thomas  It.  Martin  has  resigned  the  position  he  has  held 
for  the  past  six  years  with  the  'Metallic  Seamless  Tube  Co..  Ltd., 
and  on  the  30th  inst.  will  join  Messrs.  J.  H.  Tucker  &  Co.,  of  King's 
Road,  Hay  Mills,  Birmingham,  as  their  sales  manager. 

Mr.  W.  T.  Bower,  late  supplies  manager,  Messrs.  Siemens  Bros. 
Dynamo  Works,  Ltd.,  Cardiff  Branch,  has  been  appointed  general 
Bales  manager  to  the  Metallic  Seamless  Tube  Co.,  Ltd.,  Electrical 
Supplies  Department,  Meta  House,  Corporation  Street,  Birming- 
ham.   The  trade  are  invited  to  forward  their  latest  lists. 

Obituary. — We  regret  to  record  the  death,  on  February 
9th,  at  the  very  early  age  of  27  years,  of  Mr.  N.  C.  Espie  Hall, 
manager  and  engineer  of  the  Penang  branch  of  Messrs.  Siemens 
Bros.  Dynamo  Work*!,  Ltd.  Deoeased  was  widely  respected  by 
the  whole  of  the  company's  staff  in  the  Eastern  branches,  and  the 
offices  in  Penang,  Singapore,  Kuala  Lumpur,  and  Rangoon,  were 
closed  on  the  day  after  his  death.  The  funeral  took  place  in  the 
evening,  Messrs.  Butcher  and  Rudd  representing  the  firm. 
Military  honours  were  accorded,  Mr.  Hall  being  a  member  of  the 
Penang  Volunteer  Corps.  Mr.  Hall  was  transferred  from  the 
Siemens  London  office  to  Singapore  in  1910,  proceeding  later  to 
Penang,  where  he  had  been  for  two  years.  He  was  subject  to 
attacks  of  dysentery  for  about  a  year,  and  this  complaint  and  a 
cold  were  the  cause  of  death. 

Major  Richard  Bradley,  iJ.P.,  who  died  at  Stalybridge  on 
March  4  th,  was  formerly  in  the  service  of  the  British  and  Irish 
Magnetic  Telegraph  Co.  Subsequently,  when  the  company  was 
taken  over  by  the  Government  he  became  a  Government  servant, 
and  in  1884  he  went  over  to  the  National  Telephone  Co.,  and  took 
charge  of  a  district  from  Halifax  to  Huddersfield  and  Penistone. 
Deceased  was  77  years  of  age. 

We  regret  to  announce  the  death  of  Mr.  J.  W.  Jacomb-Hood, 
chief  resident  engineer  to  the  London  and  South-Western  Rail- 
way. The  deceased  gentleman  was  out  at  the  meet  of  the 
Dulverton  Hounds  last  Friday,  when  apparently  he  was  taken  with 
heart  failure,  and  was  found  dead  by  the  side  of  his  horse.  Mr. 
Jacomb-Hood  took  a  deep  interest  in  the  question  of  electrification 
of  the  South-Western  Railway,  and  carried  out  a  prolonged  investi- 
gation into  the  subject  some  years  ago  ;  he  also  took  a  prominent 
part  in|  promoting  the  adoption  of  electric  lighting  on  the  S.W. 
Railway  trains. 

Mr.  John  Gott. — We  deeply  regret  to  record  the  death,  which 
occurred  at  Hove  on  March  8th,  of  Mr.  John  Gott,  the  well- 
known  chief  engineer  of  the  Commercial  Cable  Co.  The  deceased 
gentleman,  who  had  been  connected  with  the  company  from  its 
inception  in  1884,  was  a  leading  inventor  and  expert  in  the  field 
of  practical  telegraphy,  and  we  hope  to  refer  to  his  work  and 
oareer  in  our  next  issue.    Mr.  Gott  was  in  his  seventy-fourth  year. 

Wills. — The  late  Mr.  E.  A.  Lazarus-Barlow,  a  director 

of  the  Anglo- Argentine  Tramways  Co.,  Ltd.,  and  once  a  chairman 
of  the  British  Thomson-Houston  Co.,  Ltd.,  left  eBtate  valued  at 
£226,232  gross,  and  £221,315  net. 

Mb.  J.  H.  R.  Tasker,  chairman  of  Tasker's  Engineering  Co., 
Ltd.,  of  Sheffield,  left  £28,215  gross,  and  £21,309  net  personalty. 


NEW    COMPANIES    REGISTERED. 


Argentine  Traction  Co.,  Ltd.  (134,332).— This  company  was 

registered  on  Marob  4th,  with  a  capital  of  £20,000,  in  £1  shares,  to  carry  on 
the  business  of  motor-omnibus,  car,  van  and  oab  proprietors,  carriers  of 
psssengers  and  goods,  electricians,  engineers,  founders,  &c.  The  subscribers 
(with  one  share  each)  are  :— W.  Postlethwaite,  119,  Mildmay  Road,  Mildmay 
Park,  N.,  clerk;  P.  H.  Rover,  8,  Newton  Road,  Stratford,  E.,  clerk;  E.  F. 
Robson,  191,  East  Surrey  Grove,  Peckham,  8.E.,  clerk  ;  F.  Channon,  Meggen, 
Woodford  Green,  seoretary.  Private  oompany.  The  number  of  dirootors  is 
not  to  be  less  than  three  or  more  than  five  ;  the  subscribers  are  to  appoint  the 
first;  remuneration,  10  per  cent,  of  the  surplus  profits  after  10  par  cent, 
dividend  is  paid,  divisible.  Bolioitors,  Francis  Voules  &  Co.,  66,  Biehop6g*te, 
E.C. 

Harman   Electric  Co.,   Ltd.   (134,368).— This  company  was 

registered  on  Maroh  5th,  with  a  capital  of  £2,000  in  £1  shares,  to  take  over 
the  business  of  eleotrical  engineers,  carried  on  by  Marryat  &  Harman,  at  7, 
Fort  Street,  Spitalflelds,  E.    The  subscribers  (with  one  share  each)  are  — H, 


Marryat,  2H,    Hal 

Ron  I,  Nioi  I  1«  not  »'" 

in   two   or  more    than   !!»■  .  tb<    Bui    ,r<-  II.   Mtrrcsl  and   K.  J. 
Harman   |l  at   «!,» m.     rtsflstcrcd   offlo*,  7, 

Fort  Btruct,  Hpttalh.li 

Finn  HirrogTapfa  Co.,    Ltd.  may  *m 

,  with  a  raplui  of  48,000  Id  £\  tnarat 

buHlnoB*  el  miirmlaitiinrM  <,f,  unci  oaalm    In,  elaotrlcal   Hi 

'•  rHiiri-H'i»l'hi."MiKiis,  lii 

Ac.,  and  to  ailnpt   an  aim-cniunl  with  B.  wl  hone 

than    i  iuh)   »r,.       V.   J  :  .*  rl.rk;  B. 

Middii-.iit.-ii,  W,  Palaot  Road,  Crouch   End.  N.,  lollcltor,     HrlraM 

SltMtOM  ll  not  tn  bt  loaa  than  two  or  mOT«  than  lour  ;  th« 
first  are  H.  B,  IViin  iwnrkH  manager),  H.  V.  Boball  (rleriral  iri»n«K-r  u4 
secretary),  ami  J.  Felnxtcln  (sale.,  and  orKunimrr  manager),  each  of  whom 
may   retain  offlco   for  life;  qoallfioation,  900  i.-miion  ol  11.  B. 

Fenn,    £7    per    week;    of  other    two  permanent    director),    £5    per    week. 
RciriHtorrd  office,  Albemarle  Mansion,  Albemarle  Btreot,  Piccadilly,  W. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


County  of  Dorset  Electric  Supply   Co.,    Ltd.— Particulars 

of  £18,000  debentures,  created  February  iuh,  1914,  filed  pursuant  to  Sec.  9.1 
(8)  of  the  Companies'  (Consolidation)  Act,  1908,  the  whole  amount  beiog  now 
issued.  Property  charged  :  The  company's  undertaking  and  property,  pre-ont 
and  future,  including  uncalled  capital  (if  any).    No  trustees. 

Rugby  Lamp    Co.,   Ltd. — Issue  on  February    25th,  1914,  of 

£700  debentures,  part  of  a  series  of  which  particulars  have  already  been  filed. 

Liverpool  Electric  Welding  Co.,  Ltd.— Issue  on   February 

4th,  1914,  of  £100  debs.,  part  of  a  series  ol  which  particulars  have  already 
been  filed. 

City  of  Oxford  Electric  Tramways,  Ltd.— Particulars  of 

£46,000  debs.,  created  February  20th,  1914,  and  secured  by  trust  deed  of  even 
date  filed  pursuant  to  Sec.  93  (8)  of  the  Companies'  (Consolidation)  Act,  1908, 
the  whole  amount  being  now  issued.  Property  charged  :  Tramways  and  the 
right  of  user  of  same,  and  of  levying  tolls,  rates,  fares  and  charges  in  respect 
thereof,  and  lands  with  buildings  thereon,  and  all  other  premises  vested 
in  the  company  by  the  Oxford  and  District  Tramway  Acta  (1907  and  1909),  and 
the  Oxford  and  District  Tramways  Bill,  1914,  if  and  when  passed,  and  all  rails 
and  appurtenances  oonnected  therewith,  and  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Trustees:  Union 
Commercial  Investment  Co.,  Ltd.,  Dashwood  House,  9,  New  Broad  Street,  E.C. 

City  of  Ely  Electric  Light  and  Power  Co.,  Ltd.  (85,444).— 

Capital,  £5,000  in  £1  shares.  Return  dated  January  12th,  1914;  3.003  shares 
taken  up;  2s.  per  share  called  up;  £300  6s.  paid.  Mortgages  and  charges  : 
Nil. 

Cutting  Bros  ,  Ltd.  (81,178).— Capital,  £6,000  in  £10  shares. 
Return  dated  December  31st,  1913;  500  shares  taken  up;  £10  per  share 
oalled  up  on  100;  £1,000  paid;  £3,200  (£8  per  share)  considered  as  paid  on 
400.    Mortgages  and  charges:  £3,600. 

Spagnoletti,  Ltd.  (94,447).— Capital,  £20,000  in  £1  shares. 
Return  dated  Dtcember  17th,  1913.  12.352  Bhares  taken  up.  £2,707  paid. 
£9,645  considered  as  paid.    Mortgages  and  charges  :  £12,500. 

Sheffield    Electric    Power   Co.,    Ltd.   (106,880).— Capital, 

£2,000  in  £1  shares.  Return  dated  December  31st,  1913.  Two  shares  taken  up. 
£2  paid.      Mortgages  and  charges  :  Nil. 

Davies,  Kent  &  Stewart,  Ltd.  (81,627).— Capital,  £3,500  m 

£1  shareB  (2,500  pref.).  Return  dated  Deoember  31st,  1913.  1,974  pref.  and 
1,000  ord.  Bhares  taken  up.  £2,974  considered  as  paid.  Mortgages  and 
charges  :  £1,050. 

TVestinghouse  Cooper-Hewitt  Co,  Ltd.  (89,947)— Capital, 

£30,000  in  £1  shares.  Return  dated  January  12th,  1914.  10,000  shares  taken 
up.  9s.  6d.  per  share  called  up  on  30,000  ord.  £14,250  paid.  Mortgages  and 
charges :  Nil. 

Osram  Lamp    Works,    Ltd.    (95,312).— Capital,   £100,000  in 

7,500  "A"  and  2,a09"B"  shares  of  £10  each.  Return  dated  January  14th, 
1914.  All  shares  taken  up,  £10  per  share  called  up  on  5,000  "  A,"  £50,000 
paid  ;  £50,000  considered  as  paid  on  2,500  "  A  "  and  2,500  "  B."  Mortgages 
and  charges :  £80,000. 

Standard   Cable    Manufacturing   Co.,   Ltd.    (1C0.967).  — 

Capital,  £50,000  in  £10  shares.  Return  dated  November  6th,  1913, 2,494  shares 
taken  up,  £24,940  paid.    Mortgagei  and  charges :  Nil. 


CITY    NOTES. 


County  of  London  Electric  Supply  Co.,  Ltd. 

The  Directors'  report  for  the  year  ended  31st  December, 
states  that  the  capital  expended  on  account  of  the  London 
districts  amounted  to  £67,050,  making  the  net  total  expendi- 
ture on  those  districts  £1,952,093.  The.  balance  from  revenue 
after  deducting  generation  and  distribution  costs,  rents,  rate?, 
taxes,  wages,  directors'  fees,  general  establishment  and 
charges,  and  proportion  of  salaries,  has  been  £147,812 
the  year  plus  £5,215  brought  forward,  making  £153,023.  There 
are  deducted  the  following  :  interest  on  first  and  second  de- 
benture stock  and  interest  on  temporary  loans,  £-13,049 ;  reserve 
for  depreciation,  repairs,  renewals,  etc.,  £33,000;  leaving  for 
distribution  £76,979.  Interim  dividends  on  55,000  six  per 
cent,  preference  shaves,  and  on  59,000  ordinary  shares,  for  the 
half-year  ended  30th  June,  1913,  at  the  rate  of  five  per  cent,  per 
annum,  less  income  tax,  have  been  paid  and  now  require  con- 
firmation. These  interim  dividends  absorbed  £29,427,  and 
leave  for  further  distribution  the  sum  of  £47,552.  Payments 
of  6  per  cent,  on  the  preference  shares,  and  two  dividends 
of  5  per  cent,  and  9  per  cent,  for  the  two  half-years  reepec- 
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tively  on  the  ordinary  shares,  making  7  per  cent,  for  the 
year,  absorb  £40,539,  and  leave  £7,013  to  be  carried  forward. 
The  applications  received  during  the  past  year  amounted  to 
the  equivalent  of  4.137  K.w.,  making  the  total  at  31st  Decem- 
ber last  49,499  k.w.  The  total  units  .sold  were  25,743,323,  an 
increase  for  the  year  of  8,230,845  units.  The  number  of  con- 
sumers has  increased  from  20,246  to  22,315.  The  Romford  and 
District  Electric  Lighting  Order,  1913,  granted  to  this  com- 
pany, received  the  Royal  Assent-  in  August  last.  In  order  to 
provide  funds  for  the  further  development  of  the  company's 
business,  the  directors  propose  to  make  a  further  issue  of 
10,000  6  per  cent,  cumulative  preference  shares  at  £11  per 
share,  and  6,000  ordinary  shari  s  at  £11  10s.  per  share.  These 
will  be  allotted  to  the  existing  preference  and  ordinary  share- 
holders on  the  register  of  the  company  on  March  6th  in  the 
proportions  as  nearly  as  may  he  of  one  new  preference  share, 
for  each  twelve  preference  or  ordinary  shares  already  held,  and 
one  new  ordinary  share  for  each  twenty  preference  or  ordi- 
nary shares  already  held.  It  is  proposed  to  send  out  the 
allotment  letters  with  the  dividend  warrant*.  'The  shareholders 
were  informed  at  the  recent  extraordinary  general  meetings 
tbat  certain  proposals  had  been  made  by  influential  financial 
houses  to  the  London  Electric  Supply  Companies  with  a  view 
to  association  and  the  adoption  of  a  roncral  scheme  for  supply, 
with  the  object  of  assisting  the  development  of  electric  supply 
in  London.  The  chairman  will  outline  these  proposals  at  the 
meeting.  The  Bill  promoted  with  a  view  to  assisting  the 
London  Electric  Supply  Companies  fully  to  exercise  the 
powers  conferred  upon  them  by  the  London  Electric  Supply 
Acts,  1908  and  1910,  by  enabling  the  companies  and  the  L.C.C. 
to  enter  into  agreements  for  variation  of  date  and  terms  of 
purchase  of  the  companies'  undertakings,  was  on  the  9th  Feb- 
ruary last  approved  by  a  special  resolution  of  the  company. 
The  Bill  has  been  introduced  in  the  interests  not  only  of 
this  company,  but  also  in  those  of  all  the  other  London  Elec- 
tric Supply  Companies.  This  company  will  not  have  to  bear 
any  expense  incurred  in  connection  with  the  promotion  of 
the  Bill.  The  directors  of  the  Bournemouth  and  Poole  Elec- 
tricity Supply  Co.,  Ltd.,  have  decLred  a  final  dividend  on 
the  ordinary  shares  of  that  company  at  the  rate  of  9  per  cent. 
per  annum,  making  7  per  cent,  for  the  year.  The  progress 
made  by  the  Coatbridge  and  Airdrie  Co.  during  the  past 
year  has  been  satisfactorv. 


Units  generated   and   purchased   ... 

Units  sold— Public    lamps 

Private  consumers,  by  meter 
Total    sold        

Used   on   works  

Total    accounted    for  


med    for 


Public    la 
Total    m; 


in'um   supply   demanded 

The  meeting  is  called  for  March  16th. 


34.224.M4 

2t)l  ,020 

24.451.403 

25.743.323 

2.745. 3R7 

2S.4RR.710 

5,730.204 
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1  4,400k.  w. 


W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 

Mb,  Svdnfv  Ckdof  presided  on  Fridav  at  the  offices,  13,  Blom- 
field  Street,  over  the  thirty-fifth  ordinary  general  meeting  of 
the  above  company. 

In  moving  the  adoption  of  the  report  (see  Elf.c.  Rev.  p.  403) 
the  chairman  said  it  was  just  ten  years  ago  when  they  met 
for  the  first  time  in  that  room.  The  year  1903  was  not  only 
remarkable  to  them  in  that  they  bought  this  property,  but 
because  they  had  then  nearly  completed  the  nurchase  of 
eleven  acres  at  Gravesend,  on  which  they  had  since  erected 
works,  in  regard  to  which,  with  some  experience,  he  had  little 
hesitation  in  saying,  there  were  no  better  anywhere  in  the 
T'nited  Kingdom.  They  had  plenty  of  room  and  magnificent 
works.  Ten  years  ago  he  ventured  to  prophesy  that  they 
would  have  to  call  up  more  capital,  but  he  promised  that 
this  should  not  be  done  until  such  canital  would  he  profitable. 
At  that  time  thev  had  £175.000  ordinary  capital,  £150.000 
preference  stoek,  and  £50.000  debenture  stock.  Now  thev  had 
£200.000  ordinary  and  £200,000  preference  capital,"  and 
^150  000  debenture  stock,  and  this,  except  the  ordinary  stock, 
had  been  raised  at  a  rate  of  4 $  per  cent.  Ten  years  ago  the 
profits  came  to  £3.=!, 700,  and  they  had  a  dividend  of  20  per 
cent  Tt  may  have  been  imprudent  to  have  paid  such  a  large 
dividend,  but  the  shareholders  had  waited  patiently,  and  they 
divided  the  money.  He  was  glad  to  say  more  prudent 
conn-els  had  prevailed  since,  and  they  had  paid  a  steady 
dividend  of  15  per  cent.,  with  one  bonus  of  2  per  cent.  They 
were  going  to  continue  the  15  per  cent,  this  year,  but  for 
special  reasons  thev  also  proposed  to  pay  a  bonus  of  5  per 
cent.  Seeinc  that  their  total  profit  for  the  year  was  £93.500. 
no  one  would  say  they  were  imprudent  in  doing  this.  It  looked 
'■  dividend,  but  as  he  had  pointed  out.  a  great  deal  of 
their  capital  received  onlv  4}  per  cent.,  and  they  had  £200.000 
reserve  fund,  a  great  deal  of  which  was  employed  in  the 
business.  Ten  years  ago  the  reserve  fund  was  £100,000,  and 
sinee  then  thev  had  been  increasing  their  business,  purchasing 
property.  nnle     provision     for     dilapidations,     and 

so  on.  Seeing  their  strong  financial  position,  he  was  amazed 
that,  their  shares  did  not  stand  a  great  deal  higher  than  they 
did.  Ten  years  ago  Mr.  Sutton  said  that  the  eleven 
at  Cravesend  was  more  land  than  they  wanted  at  the  time, 
but  he  said  that  the  company  was  not  for  to-day  or 
to-morrow.  This  was  the  thirtv-fifth  year  of  the 
pnnv'-    nxmterice,    and.    he    thought,    it    bade    fair    to    go    on. 


The  chairman  proceeded  to  quote  from  articles  written  in 
the  daily  papers  with  regard  to  the  progress  of  the  com- 
pany, and  said  that  the  company  could  be  termed  both 
conservative  and  progressive.  They  were  progressing  all  over 
the  world.  In  Australia,  Argentina,  China,  Japan — in 
fact  there,  was  hardly  any  part  of  the  world  where  they 
had  not  their  agencies  and  were  doing  good  and  lucrative 
business.  With  regard  to  that  year's  accounts,  it  would  bo 
noticed  that  they  had  made  ample  provision  for  depreciation 
of  the  investments,  although  he  was  glad  to  say  that  since  the 
31st  December  some  of  their  gilt-edged  securities  had  risen 
very  considerably.  They  had  applied  £16,000  to  the  deprecia- 
tion of  machinery  and  plant,  which  was  £2,000  more  than 
la.si  year,  and  this  was  owing  to  their  having  dismantled 
certain  plant  so  as  to  install  tire  sprinklers,  which  would  not 
only  be  a  protection  in  case  of  a  tire,  but  would  also  result 
in  a  decrease  in  their  insurance  premiums.  They  had  spent 
£35,000  on  works  at  Gravesend,  where  they  were  introducing 
a  motor  tyre  department.  Altogether  he  might  say  that  they 
were  going  on  well,  and  there  had  been  few  accidents  and 
very  little  ill-health  amongst  their  employees.  The  chairman 
then  referred  to  the  ill-health  of  Mr.  Newton,  which  had 
caused  his  retirement  from  the  board,  and  said  that  they 
had  elected  Mr.  Potter  in  his  place.  He  also  said  that  owing 
to  the  increase  in  their  business  they  had  appointed  Mr. 
Rosling,  who  for  some  years  was  their  agent  in  Australia,  as 
assistant  manager  to  Mr.  Sutton.  As  they  knew,  Mr.  Sutton 
had  himself  personally  opened  up  many  of  their  agencies,  and 
it  might  be  said  that  he  would  be  going  to  South  America 
on  the  business  of  the  company,  and  it  was  well  they  should 
have  someone  to  represent  him  when  he.  was  away. 

Mr.   Sutton,  in  seconding   the  motion,   said   that  comment 
had   been   made  on   the  fact   that   whilst   the  report  gave   a 
clear   statement   of   the    financial   position   of    the   company, 
yet  there  was  only  a  very  bald  statement  of  how  the  financial 
position   had  been  achieved.      No  doubt   that   was  the   case, 
but  a  full  statement  of  trade  was  always  given  at  the.  meeting. 
The   year   under    review    had    been    the  very    best   year    the 
company  had  ever  had.     It  was  the  best  in  all  respects. 
was  the   largest  in   the  number  of  orders  actually   received 
the  largest  in  the  actual  amount  of  material  which  had  been 
used  at  the  works,  and  the,  largest  in  the  actual  amount  of 
sales  made.     This  was  due  to  an  increase  in  all  departments 
of    the    works    with    one   exception,    namely,    the   submarine 
cable  business,   which  in  the  lirst  days  of  the  company  was 
practically  the  only  business  it  did.     It  was  natural  that  in 
a  business  of   this  kind  the  home  trade  should   be  the   best 
asset  the  company  had,  and  the  board  was  quite  satisfied  with 
the  growth  of  their  home  trade.     A  very  large  increase  had 
taken  place  in  their  trade  during  1913,  and  although  the  per- 
centage of  profit  had   not  been  so  great  as  in  the  previous 
year,  still  they  looked  on  it  as  a  most  healthy  sign  that  by 
a  reduction  of  profit  they  were  able  to  do  more  business.    The 
most  remarkable  feature  of  the  year  had   been   the  foreign 
trade,  which  had  grown  by  leaps  and  bounds.     In  telephony 
the.  company  were   getting   a   fair   share   of   the   cable   work 
in  connection  with  the  extensions  in  this  country.    They  had 
a  mill  manufacturing  for  the  post-office  the  cables  for  laying 
down  between   Leeds  and   Hull,  Coventry   and   Birmingham, 
Newport    and    Cardiff,    Cardiff    and  Swansea,    London    and 
Slough,   and   so  on.      The  foreign   trade  in   connection  with 
telephony  was  not  a  large  one,   but  the  Colonial  trade  was 
considerable.     One  important  contract  was  for  a  submarine 
telephone    cable,    which    was    called    a    continuously    wound 
cable,   aud   was  laid   to  connect   Vancouver  Island   with    the 
main   land.      It  was   30  knots   long,    and  they   had    received 
intimation  that  it  was  doing  its  work  well.     A  similar  cable 
was  now  being  made  for  the.  Danish  Government.    They  had 
to  wind  fine  iron  wires  round  the  conductor,  and  they  had 
to  njake  1,500  millions  of  turns  of  the  iron  wire  round   the 
conductor.      It    was   difficult   to   realise    what   1,500   millions 
meant,    but  they   had  had    to  construct   machines  to  do  the 
work    within    reasonable    time.       They    had    had    many    im- 
portant contracts    in   connection    with   electric    lighting,   and 
perhaps    the    foreign    contract    which    gave    them    the    most 
satisfaction   was  a  considerable  order  for  Shanghai,   because 
hitherto  the  cables  for  that  place  were  supplied   from  other 
countries,  and  now,  after  many  efforts,  they  had  got  an  o 
In   connection    with   electric   lighting    the  company    had   de- 
vised  a    new    system — Henley's    wiring    system.       ft    was    a 
•surface  wiring  system  and  had  met  with  considerable  success. 
Many  orders  had   been  taken,  especially  for  abroad.      It   was 
useful  for   cottage  property,    for  it   made   it  possible   to   put 
electric   light    into    workmen's  cottages    whilst   at    the    same 
time  it  was  used  in  the  palace.    It  was  used  in  the  cathedrals 
of  Lahore  and  Bermuda.      He  thought  it  had  a  good   future 
before  it.     Having  referred   to   the   work   done   by   the  com- 
pany for  the  Navy  and  for  the  mercantile  marine,  Mr.  Sutton 
said  that  probably  one  of  the  most  important  fields  of  their 
work  was  to  be  found  in  the  electrification  of  railways.     Last 
year  he  told  them  that  the  most  important  order  which  had 
ever  been  placed  for  cables  for  the  electrification  of  railways 
had  been  placed   with   them   by  the  Central  Argentine  Rail- 
way.    The  whole  of  the  cables  had   been   manufactured 
delivered  in  Argentine,  and  were  now  being  laid.     The  order 
was  n   i     ho  ■,  ver,  finished,  and  would  probably  occupy  them 
another  year       In   addition    tluy    had   been   entrusted   with   a 
II   order  by  the   London  and   North   Western   Railway   for 
tain    cables    for    the    Willesdeo    electrification,    and    quite 
recently    they    had   had    an    order    placed    with   them    for  the 
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cables  for  tho  electrification  of  the  suburban  tinea  of  tho 
Buenos  \irea  Western  Railway  Oo,  They  bad  not  yet  com- 
menced  to  manufacture    it.  but  the  conl '    d    ©me- 

thing  well  ovei  E200,000  The  shareholders  could  well  under- 
stand  the  one  reason  whj  inch  great  orders  were  placed 
with    the    company,    involving    such    great     n   pon  ibilitiea, 

i     Hie    strong    financial    position     01     the     company    as 
shown  by    its   published   balance    sheet.       Sir.    Button 
touched  "n  business  which  had  attended  the  manufacture  of 
the  "Why  not,"  golf  ball,   which  had  enabled  them  to  paj 
the  B  per  cent,  bonus  that  year,  and  he  said  thai  they  were 
eleven  years  experimenting  to  get  a  ball  which  would  bring 
them  m  a  targe  sale      1  hej   commenced  the  mabu 
tires   in   August,    huf    thej    were    m    do   hurry    to   make   a 
profit.    They  had  as  perfect,  a  factory  B 
and  the  management  was  in  the  hands  of  two  men  who  bad 
had  a  large  and   wide  i    perience  in  the  motor  fcradi 
were  trying  to  produce  a  tare  which  would  be  Becond  to  none 
and    bettor    than    most.       The   sales    they    had    been    able    to 
effect    were   such   that    they    wers    alreadj    considering    the 
trebling  of  the  size  of  the  factory.    They  had  capital  sufficient 
to  enable  them  to  carry  out  that  extension  now,  and  although, 
of  course,  if  it  became  a  large  industry   they   might  have  to 
seek  fresh  capital,  yet  they  had  no  intention  to  ask  for  further 
capital  until  they  could  show  it  would  be  profitable. 

Mr.  Jenkins  congratulated  the  board  on  the  success  which 
had  attended   their  efforts. 

Mr.  Criohton  raised  the  question  of  the  company  embarking 
on  some  profit-sharing  system. 

Mr.  Sutton  pointed  out  that  there  were  very  great  diffi- 
culties in  formulating  a  satisfactory  profit-sharing  scheme 
for  such  a  company  as  this.  At  the  same  time  the  board 
always  had  the  welfare  of  the  employees  in  their  minds,  and 
they  had  in  many  ways  given  effect  to  this. 

The,  report  was  then  adopted. 


Connty  of  Durham  Electrical  Power  Distribution 
Co.,  Ltd. 

The  directors  report  that  the  total  connections  to  the  system 
at  the  end  of  1913  (including  the  connections  of  the  Associated 
Parliamentary  Co.,  the  County  of  Durham  Electric  Power 
Supply  Co.)  amounted  to  70,495  h.p.,  an  increase  of  15,970  h.p. 
The  profit  for  the  year  is  £30,252  (as  compared  with  £33,737). 
Including  the  balance  brought  forward,  £1,863,  the  total  is 
£32,115,  against  which  has  been  charged  interest  on  loans  and 
Debenture  stock,  £12,504,  leaving  £19,611  (as  compared  with 
£20,364).  A  dividend  of  5  per  cent,  for  the  year  on  the  Pre- 
ference shares  absorbs  £12,500 ;  there  is  transferred  to  deprecia- 
tion account  £6,000,  and  £1,111  is  to  be  carried  forward.  Ihe 
expenditure  on  capital  works  during  the  year  has  been  £14,985, 
of  which  £3,171  represents  the  outlay  on  the  company's 
account,  and  £11,814  the  outlay  on  behalf  of  its  associated 
company,  the  County  of  Durham  Electric  Power  Supply  Co. 
The  difference  between  the  above  figure  of  £3,171  and  the 
credit  of  £6,423  shown  in  the  capital  account  is  accounted 
for  by  the  fact  that  a  sum  of  £9,594  has  been  written 
off  manufacturers'  installations  accounts.  The  profit  of  the,  year 
has  been  adversely  affected  by  the  high  cost  of  coal,  and  by 
a  reduction  in  the  dividend  received  from  the  County  of 
Durham  Electric  Power  Supply  Co.  owing  to  increased  rentals 
and  interest  charges  paid  by  that  company.  During  the  year 
the  directors  have  appropriated  the  balance  of  £12,845  standing 
to  the  credit  of  depreciation  and  reserve  account  at  December 
31st,  1912,  as  follows :  In  writing  off  £678,  being  the  balance 
standing  in  works  in  progress  account,  after  transferring  from 
that  account  £552  to  lands  accounts;  in  writing  £9,594  off 
manufacturers'  installations  accounts;  in  writing  £2,573  off 
expenses  of  issue  of  capital  account.  The  boards  of  this  com- 
pany and  the  Newcastle-upon-Tyne  Electric  Supply  Co.,  Ltd., 
have  for  some  time  had  in  view  the  advantage  of  a  closer 
union  of  interests  between  the  two  companies,  and  after  due 
consideration  they  have  come  to  the  conclusion  that  this  will 
best  be  attained  by  the  Newcastle  Co.  acquiring,  by  exchange, 
the  shares  in  this  company.  The  Board  of  the  Newcastle  Co. 
is  recommending  that  the  Newcastle  Co.  should  acquire  the 
outstanding  shares  in  this  company  upon  the  following 
terms : — 

The  Newcastle  Co.  to  give  each  Preference  shareholder  in  this  company 
£4  10s.,  fully  paid,  of  the  5  per  cent.  Preference  share  capital  of  the  New- 
castle Co.  in  exchange  for  every  £5  of  Preference  share  capital  held  by  him 
in  this  company,  and  to  give  each  Ordinary  shareholder  in  this  company 
£1  10s.,  fully  paid,  of  the  Ordinary  share  capital  of  the  Newcastle  Co.  in 
exchange  for  every  £5  of  Ordinary  share  capital  held  by  him  in  this  company. 
Fractions  of  £1  to  be  dealt  with  by  issuing  fractional  scrip  in  the  usual  way. 

The  effect  of  the  exchange  to  the  Durham  shareholders  on 
the  basis  of  the  middle  market  prices  as  quoted  on  the  New- 
castle Stock  Exchange,  on  February  18th,  1914,  is  shown  by 
the  following : — 

£4  10s.  of  the  Newcastle  Co.'s  £5  Pref.  shares  was  equivalent  to  ^3  19  10 

Market  price  of  the  Durham  Co.'s  £5  Pref.  shares 2  17    6 

£1  10s.  of  the  Newcastle  Co.'s  £5  Ord.  shares  was  equivalent  to      1    3    6 
Market  price  of  the  Durham  Co.'s  £5  Ord.  shares 0  18    6 

The  directors  are  satisfied  that  the  proposed  exchange 
would  be  advantageous,  and  accordingly  recommend  acceptance 
by  the  shareholders  of  the  Newcastle  Co.'s  offer. 
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of  their  capital,  what  remained  was  QOt  more  than  enough 
to  pay  the  preference  dividend,  and  leave  over  a  small  amount 
for  depreciation.  In  regard  to  the  fusion  scheme,  the  reasons 
for  fusion  so  far  as  the  Durham  Oo.  was  concerned  were  very 
simple.  The  company  could  not  carry  on  excepting  by  an  in- 
crease of  expenditure  on  capital  account.  The  payment  by 
the  company  for  the  supply  of  current  was  continually  in- 
creasing. The  only  way  the  company  had  of  obtaining  money 
was  to  borrow  from  the  Supply  Co.,  or  rather  to  defer  the 
payments  which  they  had  to  make  to  the  Supply  Co.  as  K.w. 
charge.  In  consequence  of  that  the  directors  had  thought  it 
right  and  timely  to  put  the  business  on  to  a  right  and  proper 
footing,  and  inasmuch  as  the  Supply  Co.  were  very  largely 
interested  in  the  company — they  were  the  Supply  Co's.  largest 
consumer — it  was  thought  right  that  the  Newcastle  Co.  should 
in  some  way  or  other  absorb  the  whole  of  the  business.  The 
Newcastle  Supply  Co.  had  at  their  meeting  an  hour  earlier, 
agreed  to  make  an  offer  to  the  shareholders  of  the  Durham  Co. 
This  offer  involved  a  depreciation  of  the  company's  capital 
from  £500,000  to  £300,000.  This  depreciation  had  arisen  from 
the  payment  of  £50,000  for  the  agreement  with  the  Supply 
Co.,  which,  when  it  was  made,  nine  years  ago,  was  a  good 
agreement;  in  £27,000  in  preliminary  expenses;  and  on  stations 
that  had  become  obsolete,  amounting  in  all  to  £197,190.  This 
reduction  in  the  capital  would  have  had  to  take  place  in  any 
case. 

Mr.  Madgen  seconded  the  report.  He  said  he  had  no  inter- 
est in  the  Supply  Co.,  and  he,  thought  that  the  fusion  was 
desirable  and  the  terms  reasonable.  The  Supply  Co.  was  the 
manufacturer  of  electrical  energy  on  a  large  scale  in  that 
district,  and  the  Durham  Co.  retailed  it  amongst  its  various 
consumers  in  the.  same  district.  That  seemed  a  straight- 
forward arrangement,  but  it  had  been  found  in  practice  that 
with  large  consumers  anomalies  occurred,  and  that  it  was 
difficult  to  make  equitable  adjustment.  For  that  practical 
reason,  and  others,  he  thought  the  closer  unity  of  interests 
was  desirabie.  Fully  50  per  cent,  of  the  outside  shareholders 
in  the  Durham  Co.  had  expressed  their  approval  of  the  scheme. 

Mr.  J.  H.  Armstrong  said  there  was  an  idea  amongst  share- 
holders— and  it  was  quite  true — that  they  need  not  join  in 
that  fusion.  It  was  perfectly  open  for  every  shareholder  to 
either  exchange  his  share  or  to  stay  in  that  company.  Some 
shareholders  had  an  idea  that,  sooner  or  later,  the  Durham 
Co.  would  have  to  be  wound  up,  and  the  Supply  Co.  would 
have  to  acquire  its  outstanding  shares.  That  was  not  at  all 
the,  case,  for  the  Durham  Co.,  on  account  of  its  Parliamentary 
powers,  must  continue  even  if  the  whole  of  its  shares  were 
acquired  by  the  Newcastle  Co.  But  with  the  capital  written 
down,  this  fact  would  have  a  prejudicial  effect  on  the  market 
value,  of  the  Durham  shares,  and  as  the  chairman  had  further 
pointed  out,  the  tendency  of  the  relationship  of  the  two  com- 
panies would  be  to  put  money  into  the  Newcastle  Co.  rather 
than  into  the  Durham  business.  It  was  not  the  wish  of  the 
directors  to  force  any  of  the  shareholders  into  this  combine, 
but  it  would  certainly  be  to  their  interests  to  be  in. 

The  report  was  adopted  without  comment. 


Jarrow  and  District  Electric  Traction  Co.,  Ltd. — 

Dividend  on  ordinary  shares  for  1913  at  the  rate  of  2  J  per  cent, 
per  annum. 

International  Iiffkt  and  Power  Co.,  Ltd. — A  divi- 
dend of  li  per  cent,  upon  the  preference  shares,  for  the  quarter 
ending  Maroh  31st,  is  announced. 

Manila  Electric  Railroad  and  Lighting  Corpora- 
tion.— A  quarterly  dividend  of  li  per  cent,  for  the  quarter  to 
March  21st  on  the  oommon  stock  is  announced. 

Canada. — The  Western  General  Electric  Co.,  Ltd.,  has 
increased    its    capital    from    $100,000    to    $500,000.  —  Canadian 

Electrical  yews. 

Capital  Rednction. —  In  the  Chancery  Court  on  9th 
inst.  the  reduction  of  capital  of  the  British  and  Colonial  Zo«lly 
Turbine  Syndicate,  Ltd.,  was  confirmed. 
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Rrompton  and  Kensington  Electricity  Supply 
Co.,  Ltd. 

TnE  directors'  report  for  the  year  ended  December  31st,  1913, 
states  that  the  revenue  account  shows  a  credit  balance  of  £31,500, 
which,  with  the  balance  of  £7,026  brought  forward,  and  £426 
balance  of  interest  received  and  accrued,  makes  a  total  of  £38,961, 
After  deducting  t' 1.484  for  interim  dividend  on  the  7  per  cent, 
cumulative  preference  'shares,  and  £7,091  interim  dividend  at  the 
rate  of  9  per  cent,  per  annum  for  the  half-year  to  June  50th  on 
the  ordinary  shares,  and  £300  loss  on  the  redemption  and  Bale  of 
investments,  the  directors  recommend  that  £30,075  be  dealt  with 
as  follows: — Written  off  cost  of  investments  £1,333,  written  off 
shares  in  and  advances  to  the  Brompton  and  Kensington  Accessories 
Co.,  Ltd.,  £3,000,  reserve  fund  account  (raising  it  to  £39,600) 
0,  dividend  on  the  preference  shares  for  December  half-year 
£1,449.  dividend  on  the  ordinary  shares  for  December  half-year 
at  the  rate  of  11  per  cent,  per  annum,  making  10  per  cent,  for  the 
year,  £8,718;  income-tax  on  dividends  £922,  directors' additional 
remuneration  £1,000,  carrying  forward  £7,153. 
The  following  table  shows  the  progress  of  the  business  : — 

8-c.p.  Cns-  Av.      Div. 

lamps        Inc.    tomers  price       on 

oon-      in  8-c.i>.    con-        Gross      Expendi-        Met  per        ord. 

Year,     nee  ted.      lamps,  nected.  receipts,      ture.        receipts,      unit,    shares. 
1911..     259.551        12,580      6,458      £54,7:10      £24,088      £80,692        4-29d.     10% 
1912..     272,701        18,117      5,798      £56,848      £23,170      £38,178        4'18d.     10% 
1913..     291,108        18,407      6,118      £66,484       £24,984       £81,600        4>08d.     10% 

The  meeting  was  held  yesterday. 


British    Engine,  Boiler    and    Electrical  Insurance 
Co..    Ltd. 

At  the  annual  meeting  of  the  above  company  held  in  Manchester 
on  Tuesday  the  chairman  (Mr.  Longridge),  in  moving  the  adoption 
of  the  report  and  balance-sheet,  remarked  that  as  regards  premium 
income  there  had  been  a  satisfactory  increase  in  each  separate 
department  of  their  business,  but  there  had  also  been  an  increase 
in  claims.  In  calculating  the  loss  ratio  for  their  class  of  business, 
the  cost  of  inspection  must  be  added  to  actual  disbursements  for 
claims,  and  the  figures  showed  that  the  insurance  of  electrical 
plant  was  more  costly  than  even  the  insurance  of  engines,  which 
again  was  very  much  more  costly  than  insurance  of  boilers.  The 
maintenance  of  an  efficient  staff  for  the  work  of  inspection  was  of 
course  an  expensive  matter,  but  any  reduction  under  this  head 
would  inevitably  result  in  an  increase  of  claims,  and  that 
inspection  was  appreciated  as  a  preventive  measure  was  shown  by 
the  very  satisfactory  way  in  which  firms  continued  to  renew  their 
policies,  even  though  for  a  sequence  of  years  there  had  been  no 
claims  to  be  paid  on  them.  The  great  increase  in  the  volume  of 
work  had  necessitated  removal  to  new  and  more  commodious 
premises  at  the  corner  of  Fennel  Street  and  Long  Millgate,  which 
it  was  hoped  would  be  occupied  within  the  next  six  months.  It 
was  agreed  to  pay  a  dividend  of  5s.  and  a  bonus  of  3s.  per  share, 
which,  after  transferring  £10,000  to  reserves,  would  leave  £2,818 
to  be  carried  forward. 


Stock  Exchange  Notices. — The  Committee  has  appointed 

special  settling  days  as  under  : — 

ThurBday,  March  19th.— Anglo-Argentine  Tramway  Co..  Ltd.— Scrip  folly 
and  partly  (£20  per  cent.)  paid,  for  further  issue  of  £1,600,000  5  per  cent, 
debenture  stock. 

And  ordered  the  following  to  be  quoted  in  the  Official  List:  — 
Anglo-Argentine  Tramway  Co.,  Ltd.— Scrip,  £20  per  cent,  paid,  for  further 

issue  of  £1,500,000  5  per  cent,  debenture  stock. 
British  Columbia  Electric  Railway  Co.,    Lta.— Further  issue  of    £240,000 

deferred  ordinary  stock,  £240,000  pref.  ordinary  stock,  and  £240,000  5  per  oent. 

cumulative  perp.  preference  stock. 
Cuban   Ttlephone  Co,— $  1,000,000  pref.  stook,  in  shares  of  $100,  in  lieu  of 

(•crip. 

Application  has  been  made  to  the  Committee  for  a  special 
settling  day  and  quotation  in  : — 

ChriBtchnrch  (City  of).— Scrip,  fully  paid,  for  £100,000  4^  per  cent.  Eleotrioal 
Power  Distribution  Loan. 

And  for  an  official  quotation  in  : — 

Vancouver  Power  Co.,  Ltd  —Further  issue  of  £650,000  4*  per  cent.  perp. 
guarantee  debenture  stock. 

Direct  Spanish  Telegraph  Co.,  Ltd.— The  accounts 

for  the  year  ended  December,  1IU3,  show,  after  providing  for 
interest  on  and  redemption  of  debentures,  and  for  the  dividend  on 
the  preference  shares,  a  balance  of  £ll,67!i.  Out  of  this  the 
directors  recommend  a  final  dividend  on  the  ordinary  shares  of  2s. 
per  share,  which,  with  the  interim  dividend,  will  make  a  total  of 
4  per  cent,  for  the  year,  and  will  absorb  £2,586.  After  crediting 
the  reserve  fund  with  £9,000,  a  balance  of  £93  remains  to  be 
carried  forward.  £8,168,  being  the  balance  of  the  cost  of  the  partial 
renewal  of  the  Bilbao  cable  in  1911,  has  been  paid  out  of  the 
reserve  fund.  The  Bilbao  cable  became  interrupted  on  October  3rd 
last,  240  knots  from  the  landing  place  in  Cornwall.  The  necessary 
repairs  were  effected  by  the  cable  steamer  John  Pender,  and  the 
cable  was  re-opened  for  traffic  on  October  14th,  after  an  interrup- 
tion of  12  days.  The  cost  of  these  repairs,  viz.,  £2,507,  has  been 
charged  to  revenue.1 

Consolidated  Gas,  Electric  Light  and  Power  Co.,  of 

Baltimore. — Dividends  of  1J  per  cent.,  or  at  the  rate  of  6  per 
cent,  per  annum,  on  the  common  stock  for  the  quarter  to  March 
31st,  and  3  per  cent.,  or  at  the  rate  of  6  per  cent,  per  annum,  on 
the  preferred  stock  for  the  half-year  to  March  31st,  are  announced. 


Continental.— Franoe. — La  Societe  des  Acieries  Elec- 
triques  de  Paris  et  de  la  Seine  is  the  name  of  a  new  company  which 
has  just  been  formed  in  Paris  (23,  Rue  de  Rome'),  with  a  capital  of 
£50,000,  to  establish  works  near  Paris  for  the  electrical  production 
of  steel. 

Holland. — The  Philips'  GHiulampenfabrieken  Maatschappij,  of 
Eindhoven,  which  was  formed  at  the  beginning  of  1912,  with  a 
capital  of  £480,000,  to  acquire  and  carry  on  the  incandescent  lamp 
works  of  Messrs.  Philips,  is  meeting  with  considerable  success.  For 
the  past  year  a  net  profit  of  £143,204  is  reported,  as  compared  with 
£109,760  in  the  first  year  of  the  company.  A  dividend  of  11  per 
cent,  is  being  paid  on  the  ordinary,  and  one  of  7  per  cent,  on  the 
preference  shares. 

Norway. — It  is  reported  from  Porsgrund  that  a  new  company 
has  recently  been  formed  and  registered,  under  the  name  of  the 
"  Porsgrund  Elektrometallurgiske  Aktieselskap,"  for  the  purpose 
of  erecting  manufactories  for  electrometallurgical  processes.  The 
company  has  a  capital  of  nearly  £84,000,  and  the  sites  for  the 
factories  have  already  been  acquired.  The  company  will  have  at 
disposal  some  10,000  electrical  horse-power,  which  will  be  supplied 
by  the  Skiensfjord  Power  Co.  from  the  Aarlifas,  whioh  is  now 
being  harnessed.  The  capital  is  chiefly  SwisB,  and  one  of  the 
directors  is  a  Swiss  engineer,  Mr.  Ullman,  while  the  other  two  are 
Advocate  Knagenhjelm  and  Engineer  A.  Christiansen,  both  of 
Christiania. 

Stain. — A  company  has  just  been  formed  at  Sabadell  with  a 
capital  of  £22,000  and  the  title  La  Sociedad  Energia  Electrica 
Balear,  to  establish  electric  lighting  undertakings  in  the  Balearic 
Islands. 

Wemyss  and  District  Tramways,  Ltd.— Mr.  G.  Balfour, 

presiding  at  the  annual  meeting,  referred  to  the  prosperous  year 
enjoyed  by  the  company.  With  the  view  of  expediting  the 
increasing  traffic,  certain  stretches  of  the  track  between  Kirkcaldy 
and  Leven  were  being  doubled.  The  first  section,  covering  about 
half  of  the  track,  to  be  doubled,  meantime,  would  be  completed  in 
the  course  of  three  to  four  weeks,  and  the  other  half  would  be 
pushed  forward  without  delay.  Mr.  Balfour  called  attention  to 
what  he  described  as  the  iniquitous  system  which  prevailed  of 
rating  undertakings  of  the  nature  of  the  Wemyss  and  District 
Tramways.  The  system  was  one  requiring  the  prompt  attention  of 
shareholders.  Assuming  a  company's  revenues  for  successive  years 
were  the  same,  but  that  through  skill  economies  were  effected  to 
the  extent  of  £  1 ,000,  the  valuation  under  the  existing  system  of 
rating  would  be  increased  by  that  amount.  He  thought  that  the 
system  simply  meant  a  double  super-income-tax. 

Carmarthen  Electric  Supply  Co.,  Ltd. — Mr.  W.  A. 

Shultz  presided  at  the  annual  meeting  held  at  50,  Cannon  Street, 
E.C.,  on  February  25th,  and  in  moving  the  adoption  of  the  report, 
said  that  they  had  been  able  to  put  one-third  of  the  profit  this 
year  to  reserve,  after  paying  a  5  per  cent,  dividend.  The  revenue 
had  increased  from  £1,868  to  £2,449,  an  increase  of  20  per  cent., 
while  the  expenses  had  increased  only  1 8  per  cent,  in  spite  of  the 
heavy  price  of  fuel  oil.  The  number  of  consumers  had  increased 
by  50  per  cent.,  and  the  units  sold  had  advanced  by  23,424  to 
103,910.  In  addition  to  the  IOO-kw.  Diesel  plant  installed  in  1912, 
they  had  ordered  a  100-kw.  vertical  suction  gas  engine  from 
Browett,  Lindley  &  Co.  This  was  now  being  erected.  It  would 
entail  a  further  issue  of  capital. 

Cambridge    Electric     Supply    Co.,    Ltd.— Mr.     D. 

Munsey  presided  at  the  annual  meeting  held  on  February  25th  at 
Cambridge.  He  said  that  the  progress  made  was  very  satisfactory. 
They  had  connected  more  consumers  than  in  any  previous  year. 
The  increase  of  £560  in  cost  of  coal  was  due  to  an  increase  of 
2s.  4d.  per  ton,  and  an  increase  of  195  tons  consumed.  They 
generated  19,000  more  units.  The  company  was  in  a  sounder 
position  than  ever  before.  Sir  C.  A.  Parsons  seconded  the 
adoption  of  the  report.  He  said  that  they  had  got  over  the 
introduction  of  the  metal-filament  lamp.  The  price  of  coal 
would  probably  fall  in  the  near  future.  The  dividend  declaration 
(6  per  cent,  for  the  year)  was  moved  by  Mr.  A.  A.  C.  Swinton. 

International     Railophones,     Ltd. — According    to 

reports  in  the  financial  Press,  this  company  held  its  annual 
meeting  at  Gresham  House,  E  C,  on  3rd  inst.,  Mr.  C.  H.  Potter 
presiding.  The  chairman  referred  to  negotiations  that  were  pro- 
ceeding for  the  sale  of  the  patents  in  Germany  and  America,  and 
to  the  experiments  with  the  system  in  Germany,  and  on  the 
Midland  Railway. 

Midland  Electric  Corporation  for  Power  Distribu- 
tion, Ltd. — The  accounts  for  the  year  ended  December  31st  last 
(according  to  the  Financial  Time*)  show  that  the  balance  to  credit 
of  profit  and  loss  account,  after  payment  of  debenture  interest,  is 
£16,919  (as  against  £12,813  in  the  previous  year),  which  the  board 
recommend  be  applied  as  follows  :— Final  payment  .of  debenture 
guarantee  premium,  £625  ;  written  off  expenses  of  issue  of  deben- 
tures, dice.,  £4,277  ;  for  depreciation  of  plant,  &c,  £8,044  ;  leaving 
to  be  carried  forward  £3,573. 

Consolidated    Diesel  Co. — The  meeting  arranged  for 

10th  inst.  could  not  be  held  owing  to  unavoidable  delays  in  making 
the  valuation  of  the  property  of  Messrs.  Uaines  Carels  Frores  Soc. 

Anon 

Mtrrlees  Watson  Co. — The  Financial  Newt  says  that 

the  directors  recommend  a  dividend  of  5  per  cent,  for  1913,  ai  com- 
pared with  10  per  oent.  and  a  bonus  of  5  per  cent,  for  1912. 
{Continued  on  page  lo.l.) 
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AN  ELECTRICALLY-DRIVEN  WEST  COUNTRY  WOOLLEN  MILL. 


The  electrical  driving  of  textile  mi 

be  B  novelty,  even  in  this  country 
industry — where  accepted  methods, 


lis  can  DO  longer  claim  to 

— the  home  of  tin-  textile 

due  to  long  years  of  SUC- 


Messrs.  Bliss  &  Sons'  Mill,  Chiti'inc;  Norton. 


cessful  manufactur- 
ing, were  not  easy 
to  displace.  Numer- 
ous instances  of 
cotton,  woollen,  silk, 
jute  and  linen  fac- 
tories which  have 
adopted  the  electric 
drive,  either  wholly  or 
in  part,  can  now  be 
quoted,  and  this 
applies  to  both  new 
and  old  mills,  the 
latter  of  which  fre- 
quently offer  great 
scope  for  the  increased 
all  -  round  efficiency 
which  electric  driving 
makes  possible. 

Amongst  the  older 
firms,  a  typical 
and  most  useful 
example  of  modern 
electrification  is 
found  in  the  woollen 
mills  of  Messrs.  Wm. 
Bliss  &  Son,  Ltd.,  at 
Chipping  Norton,  in 
Oxfordshire,  a  firm 
which  has  been  in  suc- 
cessful existence  for  170 
years.  The  business 
evidently  antedates  power 
driving,  and  contrary  to 
the  custom  in  the  textile 
districts  of  Yorkshire, 
where  woollen  manu- 
facturing has  become 
split  up  into  a  number 
of  separate  trades,  it 
embraces  every  process 
of  woollen  manufactur- 
ing, from  the  raw 
material  (wool)  to  the 
finished  cloth,  in  one 
factory — a  feature  which 
is  of  particular  interest 
in  view  of  the  diversity 
of    the    machinery,    nil 


ElKCTKICALLY-DkIVEN    WlLLEY,    WITH    7-1S.H.P.   MOTOR. 


of  which  is    now   electrically  driven,  and  ih<-  admittedly 
satisfactory  results  winch  have  been  attained. 

Originally  this  mill  was  driven  by  two    180-h.p, 
running  beam  engines,  which  it  is  recorded  eacl 

26    tons  of  coal    per   week  :    with    B    view   to   improving   Oil 
this   performance,  and    at    the    same    time    overcoming    fl 
difficulty  which  arose  from  shortage  of  condensing 
two  Orossley  double-ended  gas  engines  were  installed,  with 

a  producer  plant  which  utilises  the  same  class  of  bituminous 
slack  which  had  previously  been  used  under  the  boilers. 

The  introduction  of  gas  engine  plant  reduced  the  coal 
consumption  from  7  lb.  per  H.r.-hour  to  1*8  lb.,  and 
enabled  the  machinery  to  be  speeded  up  10  per  cent., 
owing  to  the  improved  speed  regulation  of  the  modem 
prime  movers. 

The  gas  engine  drive  was  through  ropes  on  to  the  old 
shafting,  with  numerous  instances  of  bevel  gearing  on  the 
various  floors,  and  it  is  therefore  not  surprising  that  during 
a  test  some  28  per  cent,  of  the  power  of  one  engine  was 
found  to  be  absorbed  in  transmission  only. 

With  a  view  to  cutting  down  losses  of  this  kind,  the  firm 
were  led  to  consider  the  question  of  electric  driving,  and  a 
1  20-k.v.a.  three-phase  generator  and  a  number  of  motors 
were  installed  in  lit  lit,  this  equipment  being  provided  by 
the  Schorch  Electrical  Co.,  who,  as  many  of  our  readers 
are  aware,  specialise  in  electro-textile  installations,  and  were 
pioneers  in  the  "  single  "  or  "  individual  "  drive  system. 

This  installation 
proved  so  success- 
ful and  led  to  such 
a  saving  in  power, 
that  Messrs.  Bliss 
— who  were  adding 
further  weaving, 
spinning  and  card- 
ing plant,  and  had 
actually  obtained 
tenders  for  a  further 
gas  engine  conse- 
quent on  those 
already  in  use  being 
overloaded  — 
decided  to  proceed 
with  the  electric 
drive. 

The  Schorch 
Electrical  Co.  were 
then  entrusted  with 
the  installation  of  a 
250  -  k.v.a.  three- 
phase  generator  to 
take  the  full  power 
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Main  Switchboard  asp  Rope-Driven  Generators. 
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of  one  of  the  gas  engines,  and  gradually  other  sections 
of  the  plant  were  converted  to  electric  driving,  the 
resulting  saving  in  power  being  such  that  at  times  one 
engine  drove  the  whole  mill.  Early  hist  year  the  generating 
plant  was  duplicated,  another  250  k.v.a.  generator  being 
coupled  to  the  other  engine  and  the  remainder  of  the  plant 
was  converted  to  motor  driving. 

The  result  has  been  in  every  way  satisfactory  ;  the  two  gas 
engines  which  were 
originally  over- 
loaded do  not  now 
develop  their  full 
output  by  about 
KiO  H.P.,  and  this 
despite  various 
machinery  additions 
in  the  meantime. 

In  this  as  in 
other  mill  electrifi- 
cation schemes  the 
question  of  indi- 
vidual or  group 
driving  arose,  and 
with  a  view  to  de- 
riding the  question 
records  were  made 
of  the  average  time 
during  which 
machines  were 
standing  and  run- 
ning, it  being  found 
that  these  were  40 
per  cent,  and  CO  per 
cent,  respectively. 

It  was  eventually  decided  to  install  individual  drives 
wherever  practically  possible,  and  the  expert  experience  of 
the  Schorch  Electrical  Co.  was  utilised  in  rearranging  the 
various  drives. 

Turning  to  the  installation,  two  250-k.v.a.  f>0-cyc!e 
220-volt  three-phase   generators  are    in  use,  running  at 


Cakdino  Machinery,  Group  Driven  prom  Ceiling  Motors. 


ment. 


core,  lead-covered  and  steel-armoured  cables  ;  this  contains 
six  panels,  which  control  the  mill  lighting  circuits,  the  two 
main  generators  and  eight  feeders. 

The  generator  panels  are  each  fitted  with  an  Aron  meter, 
exciter  and  generator  ammeters,  a  voltmeter  and  a  watt-hour 
meter,  and  an  ammeter  is  provided  for  each  feeder. 

The  switchboard  is  of  the  Schorch  Co.'s  standard  pattern, 
with  no  current-carrying  fitting  in  front  and  flush  type  in- 

struments  ;  the 
fuses  are  behind, 
and  an  automatic 
magnetic  voltage 
regulator  is  pro- 
vided. 

One  result  of  the 
adoption  of  electric 
driving  has  been 
the  building  of  a 
willey  house  sepa- 
rate from  the  main 
buildings,  with  a 
view  to  isolating 
this  dirty  process 
from  the  others.  Tn 
this  building  are 
installed  a  tenter- 
hook willey  and  a 
shake  willey,  both 
by  Messrs.  Morton, 
Son  and  Co.,  for 
breaking  up  the 
incoming  wool  and 
preparing  it  for  the 
carding  depart* 
Each  machine  is  belt  driven  from  a  7-k.h.p.  motor, 
980  r.p.m.,  both  motors  and  lighting  being  supplied 
through  a  220-volt  three-core  armoured  cable  leading  to 
a  distributing  box  in  the  building. 

In  the  scouring  department  the  wool  washing  and  drying 
machinery  is  partly  driven  from  a  1  Ti-b.h.p.  motor,  speed 


Sixi'-ACTiNfi  Mules,  Individually  Driven  isy  5-B.H.P,  Motors 
Fixed  to  Ceilino. 


Dobckoss  Looms,  with  Individual  Motor  Drinks] 


37.\>  ju'.m.  ;  these  machines  are  of  the  three-bearing 
pedestal  type,  with  a  direct-coupled  110-volt  exciter 
mounted  on  one  side  and  a  rope  pulley  on  the  other.  The  gas 
engines  are  roughly  of  :J00  h.p.  each,  running  at  \x:>  iu-.m., 
and  each  drives  through  10  1  ;;-in.  ropes. 

A  marble  panel  switchboard  is  provided,  coupled  to  the 
generators  and  to  distributing  points  in  the  mill  by  three- 


575  E.P.M.,  belted  to  shafting,  but  a  "Whiteley  drying 
machine  is  belt  driven  from  a  7-B.H.P.  motor,  running  at 
980  iu'.m. 

Both  machines  are  of  the  squirrel-cage  type,  bolted  to 
sliding  bedplates  on  the  ceiling,  and  thus  occupying  no 
valuable  space.  It  should  be  mentioned  that  all  the  motors, 
except  one  of  f>0   B.H.P.,   are  of  the  Schorch  squirrel-cage 
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totally-enclosed  type,  and  are  provided  with  the  company's 
oil-immersed,  star-delta  Btartmg  switches,  fitted  with  a 
meohanioal  slow-motion  starting  device. 

The  50-1!. II. I',  motor  is  of  the  open  Blip-ring  type,  speed 
580  R.P.M.,  with  B  Westincdiousc  chain  drive  on  to  a  line 
shaft  which  operates  certain  machinery  in  the  finishing  and 
milling  departments.  In  the  dyehouse  a  7-b.h.p.,  960  b.p.m. 
motor  drives  various  plant  through  shafting,  and  a  8-B.H.P. 
hack-beared  1,500  r.p.m.  motor  operates  a  two-piece  dyeing 
machine  and  a  wool-dyeing  machine. 

The  first  floor  of  the  main  mill  contains  twisting 
machinery  by  Messrs.  Prince,  Smith  and  Messrs.  Sykes,  each 
machine  being  individually  driven  by  totally-enclosed  I!  and 
7-B.H.P.  motors,  running  at  980  R.P.M.,  through  fast  and 
loose  pulleys. 

On  the  second  floor  are  17  sets  of  carding  machinery,  each 
consisting  of  a  scribbler,  intermediate  and  condenser.  These 
are  divided  into  groups  for  motor  driving  purposes,  i.e., 
three  groups  of  four  machines,  and  one  of  five,  as  the  power 
required  for  starting  up  is  considerable,  but  subsequently 
falls  off,  and  the  machines  are  run  continuously  from 
morning  to  night. 

The  motors  arc  of  20  b.k.p.,  575  R.P.M.,  with  a  driving 
pulley  at  both  ends  of  the  shaft,  and  are  fixed  to  the 
onling. 

On  the  third  floor  of  the  main  mill  weaving,  carding  and 
spinning  machinery  is  installed.  Here  a  number  of  90-in. 
reed  space  100-pick  Dobcross  looms,  by  Messrs.  Hutchinson, 
Hollingsworth  it  Co.,  are  individually  driven,  tbe  1  B.H.P., 
!).">0  r.p.m.  Schorch  loom  motors  being  mounted  on  the 
frames,  with  a  belt  drive  from  a  4-in.  motor  pulley  on  to  a 


Standard  Schorch  Loom  Motor  Switch  for  Friction  Drive. 

1 4-in.  clutch  pulley  geared  to  the  loom.  A  small  spring- 
controlled  totally-enclosed  starting  switch  is  fitted  beside  the 
motor  and  a  testing  socket  is  provided  on   the  motor  to 


taken  oul  through  Zed  in-'--  and  carried  in  steel 
to  the  starters, 
A  main  distribul Ion  o '''I",  ran  Id   bm 


tubing  op 


15-b.h.p.  s.c.  Motor  driving  Two  Large  Sets  of  Carding 
Machines. 


tubing  couples  up  the  boxes  in  series  to  the  main  distri- 
bution board  for  the  room. 

Thirteen  looms  of  an  older  pattern,  which  it  was 
not  easy  to  convert  to  single  driving,  are  group  driven  from 
a  12-b.h.p.  motor,  while  on  the  same  floor  a  15-b.h.p. 
motor,  575  r.p.m.,  attached  to  the  ceiling,  drives  two  large 
sets  of  Yorkshire  carding  machines,  by  the  Chadwick  Machine 
Co.,  each  set  consisting  of  a  scribbler,  two  swifts,  a  carder, 
and  a  tape  condenser. 

There  are  also  five  Sykes  spinning  frames,  each  with  210 
spindles,  and  these  frames  are  each 
equipped  with  a  7-b.h.p.  motor,  980 
r.p.m.,  giving  an  individual  drive. 

On  the  top  floor  of  the  mill  are  18 
self-acting  mules,  with  about  4,000 
spindles.     In  these  mules  the  variation 
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Spinning  Frames,  each  Individually  Driven  by  a 

Motor. 


-B.H.r.  Totally  Enclosed 


Floor  Distribution  Box  for  Loom 
Motors (Plan\ 


enable  a  portable  meter  to  be  plugged  in  for  ascertaining  the 
current  taken. 

Each  pair  of  loom  motors  is  supplied  from  a  cast-iron 
distribution  box  sunk  in  the  floor,  the  motor  circuits  being 


in  speed  is  made  on  a  counter-shaft,  and  each  of  the  latter 
is  driven  by  a  5-B.H.P.  totally-enclosed  motor,  speed  970 
r.p.m.,  fixed  to  the  roof,  and  having  a  different  diameter 
pulley  at; each  end  of  the  rotor  shaft  ;  it  may  be  mentioned 
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that  with  the  type  of  'mule  generally  used,  only  one  pulley 
is   required  for  driving,  a  countershaft,  which    drives   the 


Cloth  Cutters  singly  deiven  by   1-h.P.  Motors. 

mule    Deadstock.       The   starting  switches  are  on  adjacent 
pillars,  and  the  wiring  is  run  in  steel  tubing  along  the  roof 
to  the  main  distri- 
bution board. 

It  may  be  added 
that  the  standard 
distribution  board 
is  of  the  ironclad 
type,  equipped  with 
Zed  fuses,  the  latter 
type  of  fuse  being 
used  for  all  services 
up  to  (10  amperes  ; 
beside  the  above 
board  is  an  ironclad 
terminal  board  con- 
taining a  main 
switch,  ammeter, 
voltmeter,  and  a 
watt-hour  meter  for 
checking  the  opera- 
tion of  the  motors. 

In  another  old 
portion  of  the  mill 
a  15-B.H.P.  and  two 
5-B.H.P.  motors,  all 
back  geared,  are 
employed  in  driving 
weaving  and  finish- 
ing machinery  ;  in 
the  finishing  depart- 
ment there  are  individually  driven,  a  Bailey  steam-blowing 
and  air-cooling  machine  by  a  7-B.H.P.  motor,  a  Tom- 
linson  brushing  machine  by  a  3-B.H.P.  motor,  and 
an  hydraulic  pump  for  supplying  the  cloth  presses, 
by  a  3-B.H.P.  motor,  while  three  other  small  motors  are 
employed  for  driving,  cutting  and  folding  machines  in  this 
department. 

A  .">-ft-  diameter  Blackman  fan  is  driven  singly  by  a 
5-B.H.P.  motor,  and  the  various  machine  tools  in  the 
mechanics'  shop  are  group  driven  by  a  5-B.H.P.,  980  E.P.M., 
motor. 

The  riggling  and  cuttling  machine,  which  runs  at  a  very 
slow  speed,  is  driven  from  a  back-geared  motor  of  .'-K.n.r. 
output  ;  five  International  winding  frames  in  another  part 
of  the  mill  are  also  driven  singly  by  J--B.H.P.  motors 
running  at  1, 150  E.P.M. 

The  chain  and  box  hoists  have  separate  motors,  both 
driving  through  belts  on  to  the  fast  and  loose  pulleys  of 
the  gears. 

A  5-B.H.P.  motor  is  also  in  use  for  driving  the  mechanical 
stokers  of  the  boilers,  which  supply  steam  for  the  processes 
in  the  mill,  and  the  machinery  in   the  joiners'  shop. 

The  motors  are  all  wound  for  220  volts,  and  those  actually 
in  the  niill  rooms  are  all  of  the  totally-enclosed  type  fitted 
with  ball  bearinga  ;  the  Schorch  Co.  have  been  exponents  of 
the  three-phase  single-drive  system  from  the  beginning,  and 


Twisting  Frames,  with  6-b.h.p.  Individual-Drive  Motors  ;  also  20-b.h.p. 
Motor  for  Group  Drive. 


they  favour  a  working  voltage  of  about  220,  for  all  small 
single-drive  motors  as  being  safer,  cheaper  and  more  efficient 
than  higher  pressures. 

Wherever  possible  similar  sizes  of  motors  are  installed,  so 
that  only  a  few  spare  machines,  and  some  spare  parts  for  the 
larger  motors,  are  required.  In  this  case  only  one  loom 
motor  and  one  mule  motor  are  kept  as  spares,  and,  if 
required,  a  quick  change  over  can  be  made  in  case  of  break- 
down, which,  in  any  event,  would,  with  the  single  drive, 
only  affect  one  machine. 

The  Schorch  motors,  even  in  the  small  si/.es,  have  a  high 
efficiency  over  the  usual  running  range,  a  matter  of  extreme 
importance  where  many  such  motors  are  in  continuous  use 
all  day  long  ;  on  a  10-hour  rating  the  temperature  rise, 
despite  total  enclosure,  does  not  exceed  50°-(>0  V.  above 
the  surrounding  atmosphere,  and  we  understand  that  experi- 
ence with  ball-bearings  has  been  that  attention  and  main- 
tenance decrease  with  use,  owing  to  the  elimination  of  faulty 
bearings  at  an  early  stage.  We  reproduce  some  efficiency 
curves  of  small  Schorch  textile  motors  which  may  be  of 
interest  in  this  connection. 

In  the  ordinary  way  the  company  also  uses  2,500-meg. 
or  (!00-meg.  grade  rubber-covered  cable  in  screwed  tubing  for 
distribution  purposes  up  to  15  H.P.,  and  beyond  that 
three-core  bitumum-insulated  lead-covered  cable  cleated  to 

the  walls,  &c, 
armoured  cables 
being  used  in  yards 
or  damp  places. 

In  addition  to 
the  motor  installa- 
tion, this  mill  is 
electrically  lighted 
throughout,  some 
700  tungsten  lamps 
being  in  use.  We 
understand  from 
Mr.  J.  S.  Hall,  the 
general  manager 
— to  whose  cour- 
tesy we  are  in- 
debted for  the 
opportunity  to  visit 
this  plant  —  that 
the  change  to  eom- 
p  1  e  t  e  electrical 
driving  has  given 
the  greatest  satis- 
faction, not  only 
to  the  directors  of 
the  firm,  but  also  to 
their  workpeople  ; 
while  it  has  ob- 
viously meant  a 
great  saving  in  friction  load  as  compared  with  the  mechanical 
drive  for  intermittently-running  machines,  a  far  more  im- 
portant point   is   the   increased  production,  amounting   to 


Wool-Scouring  Department;   15-b.h.p.  Motor  driving 
Scouring,  Drying  and  Extracting  Machinery. 
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from   B   to   8   per  cent.,   <1up,   to  tJTe  67611  speed  maintained, 

which  has  been  verified  in  similarly  equipped  drills,  and  will 
doubtless  be  proved  in  this  case  when  complete  reoordi  have. 
been  ReonrecL 
There  is  no  doulit  that  for  the  great  bulk  of  textile 
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Chabaotebistic   Cubves,   6-h.p.  Totally-Enclosed  Spinning 
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machinery  operating  under  ordinary  conditions  there  is  very 
much  to  be  said  in  favour  of  individual  driving,  and  in  proof 
of  the  growing  appreciation  of  this  fact,  one  has  only  to 


/ 

5r 

•& 

> 

7 

.  / 

,< 

s' 

< 

J                 0 

J 

o                 0 

8                0 

Chabaotebistic  Cubves,  i-H.p.  Totally-Enclosed  Motob, 
No-Load  Speed,  1,000  b.p.m. 

point  to  the  installation  by  the  allied  Rochdale  firms, 
Messrs.  S.  Turner  &  Co.  and  Turner  Bros.,  Ltd.,  of  over 
1,000    Schorch    single-drive    motors   in   their   mills,   one 


Chabactebibtic  Cubves,  $-h.p.  Totally-Enclosed  Motob, 
No-Load  Speed,  1,000  b.p.m. 

section  after  another  having  been  converted  as  the  result  of 
their  experience. 

Mr.  W.  R.  Rothenberg,  general  manager  of  the  Schorch 
Electrical  Co.,  of  35,  Basinghall  Street,  E.C.,  to  whom  we 
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charictebistic  ctleves,  1-h.p.  totally-enclosed  loom 
Motob,  No-Load  Speed,  1,000  b.p.m. 

are  also  indebted  for  assistance  in  the  preparation  of  this 
article,  informs  us  that  the  maintenance  charges  on  an 
electrical  installation  of  this  kind  are  not  more  than  from 
1  to  H  per  cent,  per  annum. 


Brace  Pecblei  I  Co.,  l.td. 

\  i   the   fifth  annual 

•j i tli,    Mr.    I  .    i 

■  :  on  appn 
improvement  in   tbe   all'uii     r,i 
the  year  {oat  a  I   id    not   been    without 

difficulties  and  anxiety,    foi 

Coffered  to  some  extent  from  lab  Leith 

Dock  Strike  in  June,  Juls  and  -  work 

very   much  indeed.     I'ntil   quite  o   th<y  hart 

greatly  handicapped  by  the  impossibility  ot  obtaining  rea»on- 
ably  quick  deliveries  of  raw  materials.  Oonditionj  such  as 
these  were  bound  to  the  cost,  ot    manufacture,   and 

the  contracts  completed  daring  the  early  montha  of  tin- 
year  were  naturally  very  adversely  affected  as  regards  cost 
by  the  aftermath  of  the  grievous  labour  disturbances  of  the 
previous  year,  but  matters  had  gradually  unproved  end 
settled  down  to  a  more  normal  coarse,  so  that  tin-  Is  I 
or  six  months  1 1 ■■  i <  1  been  much  m  itput 

having    been  greater    and    the   works    much    mon 
employed.     During  the  year,  Mr.  •  ering 

manager,  had  given  special  attention  to  the  internal  organisa- 
tion of  the  works  with  a  view  to  cheapen  the  cost  of  pro- 
duction and  at  the  same  time  improve  the  high  standard  of 
their  electrical  machinery.  As  a  result,  improvements 
had  been  made  and  economies  effected  whereby  the  estab- 
lishment charges  had  been  reduced.  In  a  highly 
specialised  and  progressive  industry  such  as  this,  however, 
standing  charges  were  bound  to  be  high,  and  it  was  impos- 
sible to  reduce  them  beyond  a  certain  point  without  impairing 
efficiency,  so  that  very  serious  consideration  had  to  be  given 
before  any  reductions  were  carried  out,  in  order  to  make 
sure  that  they  were  true  economies.  Any  savings  they  had 
been  able  to  make,  however,  were,  to  a  large  extent,  offset 
by  the  cost  of  the  National  Insurance  Act,  which  was  a 
heavy  burden  without  any  compensating  advantage  to  manu- 
facturers. He  was  still  unable  to  find  that  they  derived  any 
benefit  whatever  from  this  act,  which,  in  its  present  form, 
was  obnoxious  and  disliked  as  much  by  the.  workman  as  it 
was  by  the  employer.  For  some  years  past  manufacturers 
of  dynamo  electric  machinery  had  been  through  a  very  bad 
time.  Competition  from  foreign  manufacturers  had  been,  and 
and  still  was,  very  active,  and  a  serious  menace,  shut  out  as 
British  firms  were  by  absolutely  prohibitive  tariffs  from  com- 
peting in  their  home  markets.  Reference  to  the  Board  of 
Trade  returns  gave  some  idea  of  the  large  amount  tf 
wages  lost  each  year  to  British  workmen  by  the  plac- 
ing of  contracts  abroad  by  municipalities  and  others, 
and  would  enable  them  to  realise  to  some  extent 
the  tremendous  difficulties  with  which  British  manufacturers 
had  to  contend  owing  to  Free  Trade  policy.  Then,  owing  to 
the  fact  that  there  had  not  been  enough  work  to  keep 
British  factories  adequately  employed,  such  keen  competition 
and  cutting  of  prices  had  taken  place  that  the  margin  of 
profit  had  been  insufficient  to  cover  normal  establishment 
charges,  let  alone  to  give  any  return  on  the  large  amount  of 
capital  invested.  It  was  a  good  feature  to  note,  however, 
that  prices,  although  still  very  low,  had  during  the  past 
year  shown  a  tendency  to  harden  slightly,  and  were  not  so 
absolutely  unremunerative  as  they  were  two  or  three  years 
ago,  many  of  the  home  manufacturers  having  at  last  recog- 
nised the  utter  futility  of  the  senseless  and  suicidal 
policy  of  taking  orders  at  any 
sake  of  getting  them.  Their 
had  been  fairly  well  maintained, 
they  had  been  able  to  secure 
orders  given  out  during  the  year,  and  what  was  equally 
important  they  had  obtained  them  at  somewhat  more 
satisfactory  prices.  They  had  given  special  attention  to 
colonial  and  foreign  trade,  and  the  results  of  their  persistent 
cultivation  of  the  over-seas  markets  had  been  very  gratifying, 
so  that  they  were  hopeful  of  a  steady  increase  in  the  orders 
from  their  various  agencies  abroad.  One  of  their  engineers 
who  had  been  in  South  Africa  on  their  behalf  for  the  last 
three  years,  came,  home  on  leave  in  the  summer,  when  they 
discussed  with  him  future  policy  and  prospects.  Their 
position  and  reputation  in  that  part  of  the  world  were  firmly 
-established,  and  their  business  trom  that  agency,  which  had 
already  been  quite  satisfactory.  wras  expected  to  appreciably 
increase  in  the  near  future.  In  the  case  of  Canada,  their 
friends,  the  Ferranti  Electrical  Co  .  Ltd.,  had  taken  steps 
to  carry  on  a  very  active  campaign  in  that  country,  and  an 
agreement  had  been  made  between  them  by  which  their 
interests  would  be  efficiently  and  vigorously  represented. 
They  had  already  been  fairly  successful  in  the  amount  of 
work  obtained  from  that  quarter,  but  he  anticipated  greatly 
improved  results  from  the  new  arrangement. 

In  the  annual  accounts,  buildings,  machinery  and  plant  stood 
at  the  same  figures  as  before:  the  auditors  mentioned  the 
question  of  depreciation — that  was  a  question  that  had,  of 
course,  had  the  attention  of  the  board,  and  as  soon  as  their 
profits  permitted  they  would  deal  with  the  matter.  Mean- 
time, during  the  year,  they  had  spent  not  less  than  £4.737 
on  maintenance,  and  ever  since  this  company  was  formed 
they  had    annually   expended   a  large  amount   out  of  current 


price    merely     for    the 

own     volume     of     work 

In    the    home    market 

a    fair    share     of     the 
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revenue   in  keeping   the  plant  and   tools  in   a  high  state  of 
efficiency.     Stock,  stores  and  work  in  progress  amounted   to 
eared  with  £62,282  a  year  ago,  and  this  was 
perfectly  satisfaci  Qanufacturing  and  trading  account 

showed  a  gross  profit  of  £11,761,  compared  with  £'3,864  a 
year  ago,  and  adding  interest,  etc.,  and  deducting  administra- 
tion charges,  the  profit,  before  allowing  for  debenture  in- 
terest \  paying  the  interest  on  mortgage 
debentures  and  allowing  fox  the  interest  accrued  on  the  un- 
secured debentures,  they  had  a  net  profit  balance  of  L'2. 820, 
which  compared  with  a  loss  of  £4,593  a  year  ago.  This  sum 
went  to  diminish  the  total  adverse  balance  standing  against 
profit  and  1"—  account,  bringing  it  down  to  £21,675,  of  which 
amount  £20,218  represented  the  total  interest  accrued  to 
date  on  the  cjnsecured  debentures.  Debts  due  to  the  company 
amounted  t  and  cash  at  bank  to  £10,993,  making 
a  total  of  £64,809,  whilst  the  debts  they  owed  only  amounted 
to  £25,300,  a-,  compared  with  £30,517  a  year  ago,  so  that 
their  financial  position  was  much  strengthened  and  was 
quite  sound  and  satisfactory,  and  substantial  improvement 
and  distinct  progress  had  been  made  during  the  year  L913. 
With  regard  to  the  future — gas<  whether  for  heating,  lighting 
or  power,  was  doomed — electricity  was  rapidly  sweeping  it 
aside.  lie  was  convinced  that  they  were  on  the  verge  of  a 
largely  increased  demand  for  electrical  machinery  and  appara- 
tus of  every  description,  and  for  all  purposes;  from  that 
increased  demand  they,  in  common  with  all  other  electrical 
manufacturers,  were  bound  to  benefit.  They  started  the 
new  year  with  a  satisfactory  number  of  orders  on  the  books, 
the  staff  was  able,  hard-working,  and  enthusiastic,  the  out- 
look was  brighter  than  it  had  been  for  a  long  time  past,  and 
he  had  every  hone  that  during  1914  they  would  be  able  to 
improve  on  the  considerable  progress  already  made. 

This  motion  was  seconded  by  Mr.  A.  B.  Anderson  and 
carried  unanimously,  and  a  vote  of  thanks  was  accorded  to 
the  managers  and  staff. 


Votting  Hill  Electric  Lighting  Co,.  Ltd. 

The  annual  meeting  was  held  on  February  25th,  Sir  William 
Crookes  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Blbc.  Rev.,  page  325),  first  referred  briefly  to  the  capital 
account  and  to  the  sale  of  a  part,  of  their  surplus  freehold 
property  at  Lancaster  Road.  The  revenue  account  showed 
an  increase  of  £1,338,  most  of  which  was  absorbed  by  increased 
expenses.  The  chief  increase  was  in  the  case  of  the  current 
purchased  from  the  Wood  Lane  Works,  which  was  about  £650 
higher.  That  was  mainly  brought  about  by  the  increased  price 
of  coal,  and  was  also  due  to  the  fact  that  the  Wood  Lane 
Works  did  not  have  the  benefit  of  a  supply  to  the  White  City 
Exhibition,  which  was  closed  during  1913.  They  were  arrang- 
ing terms  for  a  supply  to  the  exhibition  which  would  be  held 
this  summer.  The  distribution  expenses  had  increased  by 
6260,  and,  with  the  £100  addition  to  the  directors'  fees  which 
was  voted  at  the  last  annual  meeting,  they  would  clearly  see 
how  the  additional  revenue  had  been  expended.  The  net 
result  of  the  account  showed  a  total  profit  of  £24,465,  which 
was  slightly  in  excess  of  the  previous  year.  The  depreciation, 
renewal,  and  reserve  fund  account  now  stood  at  £43,151,  and 
as  the  machinery  and  mains  were  kept  in  an  efficient  state 
out  of  revenue,  the  balance  of  that  account  should  be  certainly 
more  than  ample  to  cover  depreciation  on  the  undertaking. 
Their  property,  other  than  land  and  buildings,  was  valued  at 
£211.000,  so  that  the  depreciation  was  over  20  per  cent,  of  it. 
The  total  contributed  by  the  company  to  the  Kensington  and 
Ndtting  Hill  Joint  Debenture  Stock  Sinking  Fund  had 
reached  £51.889,  and  the,  total  was  now  over  £59,000,  which 
was  invested  in  trustee  securities  and  was  rapidly  increasing 
by  compound  interest  to  meet  the  redemption  of  the  joint 
Debenture  stock  which  had  been  issued  up  to  a  total  of 
£231,500.  Most  of  those  securities  fell  to  be  repaid  when  the 
company's  Debentures  wen  redeemed,  and  on  that  there, 
could  be  no  question  of  loss  or  depreciation.  The  statistics 
showed  that  during  the  year  they  had  added  over  11,000  new 
lamps  to  the  circuit,  bringing  the  total  connected  up  to  222,350. 
Although  they  were  continually  adding  lamps,  the  revenue, 
did  Dot  increase  in  full  proportion  at  present,  as  the  old  con- 
sumers gradually  adopted  metal  filament  lamps,  so  that  a 
portion  of  the  new  connections  went  to  make  up  the  loss  they 
sustained  by  the  more  general  use  of  those,  lamps.  A  half- 
watt  lamp  had  recently  been  placed  on  the  market  which  was 
supposed  to  consume  only  a  half-watt  per  candle-power,  and 
when    tin  d    that    the    original    carbon    lamp   con- 

sumed between  three  and  four  watts,  it  would  be  seen  that 
consumers  were  now  getting  more  for  their  money  than  they 
did  a  few  years  ago.  In  addition  to  the  enormous  drop  in  the 
current  consumed  by  the  lamp,  the  price  per  unit  had  also 
been   redui  >  v  no  reason  to  f<ar  the  introduction  of 

the  new  lamp,  as  he  did  not  think  it  would  affect  their 
revenue  seriously  for  some  years,  as  at  the  present  time  it, 
could  only  be  obtained  in  sizes  for  600  candle-power,  and  could 
not  therefore  be  adopted  for  private  house  lighting.  The  co- 
partnership scheme  for  the  staff  which  was  initiated  in  1912 
was  working  very  satisfactorily,  and  the  employees  would  each 
receive  out  of  last  year's  profit  an  addition  of  8  per  cent,  to 
their  wages.  With  regard  to  the  future,  he  was  able  to  speak 
very  hopefully,   the  current  year  showing  signs  of  increased 


prosperity.  He  believed  -the  revenue  would  increase,  and  the 
costs  would  probably  be  lower.  The  resignation  of  Mr.  Schultz, 
their  engineer  and  manager  for  the  past  23  years,  through  ill- 
health,  would  mean  a  saving  in  expenditure,  but  in  accordance 
with  agreements  that  saving  would  not  come  into  effect  until 
next  June.  They  might  expect  him  to  say  something  with 
regard  to  the  application  which  was  being  made  to  Parliament 
for  powers  to  form  a  bulk  supply  company  for  the  whole  of 
London.  Except  to  assure  them  that  the  directors  were  very 
closely  safeguarding  the  shareholders'  interests  and  that  they 
had  petitioned  against  the  Hill  in  order  to  ensure  their  being 
heard  in  the  Parliamentary  inquiry,  he  did  not  think  it  was 
advisable  for  him  to  say  anything  further  on  the  subject. 

Sik  K.  B.  Martin,  Bart.,  seconded  the  motion. 

Mr.  R.  A.  Pfungst  called  attention  to  the  provision  for 
depreciation  and  reserve,  and  said  it  was  the  general  opinion 
amongst  electrical  authorities,  that  that  company  had  been 
one  of  the  principal  offenders,  especially  in  the  past,  in  neglect- 
ing to  make  proper  allocations  for  that  purpose.  If,  as  the 
board  said,  they  had  made  sufficient  depreciation,  he  would 
like  to  know  how  it  was  that  other  companies  similarly  placed 
had  found  it  necessary  to  make  much  larger  provision.  He 
ventured  to  suggest  that  the  dividends  were  only  paid  by 
neglecting  to  put  to  depreciation  and  reserve  a  proper  amount. 
ii  I  haihman,  in  reply,  said  he  could  only  repeat  what  he 
had  said  in  his  opening  speech,  but  he  would  also  remind  the 
shareholders  that  in  addition  to  the  reserve  mentioned  in  the 
balance-sheet  there  was  the  sinking  fund  on  the  Wood  Lane 
Works,  and  in  1913  the  company  would  come  in  for  its  share 
of  those  works  free  of  cost,  which  would  probably  be  worth 
some  £60,000. 

The  report  was  adopted. 


Para  Electric  Railways  and  Lighting  Co.,  Ltd. 

The  annual  meeting  was  held  on  February  27th  at  the  Cannon 
Street  Hotel,  E.C.,  under  the  presidency  of  Mr.  F.  Holt. 

In  moving  the  adoption  of  the  report  (see  Elec  .Rev.  p.  368), 
the  Chairman,  after  referring  to  the  death  of  Sir  W.  Evans 
Gordon,   who  had  been  chairman  of  the    company  since  its 
inception,  said  that  the,  results  spoke  well  for  the  efficiency 
of  the  management  in  Para.      The  city  had  a  population  of 
180,000  inhabitants,  and  was  the  principal  collecting  and  dis- 
tributing base  for  the  export  and  import  trade  of  the  Amazon 
Valley.    Their  concession  was  for  a  period  of  ninety-nine  years 
from  1905',  after  which  the  whole  of  the  property  reverted  to 
the  municipality   without  payment.     The  concession  covered 
tramways,    electric   public  lighting,   commercial   power,    ami 
private  lighting.      Briefly,  the  property  consisted  of  a  power 
house,  having  at  present  a  capacity  of  3,300  K.w.,  12  miles  of 
double  track  and  11  miles  of  single  track,  94  motor  cars  and 
24  trailers,  a  well  equipped  carsbed,  capable  of  accommodating 
136  cars,  and  a  complete  system  for  the  distribution  of  elec- 
tricity for  public  and  private  lighting  and  power.    In  the  past  year 
the  total  gross  receipts  derived  from  working  these  properties 
suffered  a  reduction  of  2.4  per  cent  to  £299,925,  and  the  operat- 
ing expenses  1.8  per  cent,  to  £164,262,  the  ratio  of  expenses 
to  receipts  working  out  at  54.8  per  cent,  as  compared  with 
54  per  cent,  of  the  previous  year,  exchange  having  remained 
more  or  less  constant.     During  the  first  four  months  the  net 
earnings  showed  substantial  increases,  but  from  April  onwards 
the   net   gross  earnings   began   to   fall   off.      Some   statistical 
results  for  the  whole  year  might  be  of  interest.    In  the.  tram- 
ways department  the  number  of  passengers  carried  increased 
by  32,000,  to  a  total  of  23,254,000.    Of  these  first-class  decreased 
by  739,000,  and  second-class  increased  by  771,000,  the  result 
being  that  the  gross  receipts  from  this  branch  of  the  business 
decreased  by  1  per  cent,   to  £210,673,   but  as  the  operating 
expenses  decreased  by  3.5  per  cent,  to  £119,889,  the.  net  gain 
amounted  to  £2,445.     In  the  lighting  and  power  department 
the  gross  revenue  decreased  by  5.7  per  cent,  to  £89,251,  but  here 
the    operating    expenses    increased    3  per  cent,   to  a  total  of 
£44,372,  the,  net  result  being,  therefore,  a  decrease  compared 
with  the  previous  year  of  £6,684.    The  public  were  being  forced 
to  economise  in  every  direction,  and  this  was  shown  strikingly 
by    the    fact    that    although    the    number    of    private    con- 
sumers    increased     during     the     year     by     13     per     cent., 
the     gross     revenue     from     this     source,     £48,200,     showed 
a  decrease  of  15  per  cent.  The  public  lighting  business  had  also 
undergone  some  change.  After  improved  lamps  had  been  in- 
stalled, in  view  of  the  difficulties  through  which  the  city  was 
passing,  the  directors  decided  to  offer  the  municipality  a  re- 
in, lion  in  the  rate  for  public   lighting  equivalent  to  about 
£800  per  month,  together  with  a  discount  on  all  their  cash 
paj  merits.      In   friendly   acknowledgment  of    this  action,   the 
municipality  adjusted  several  matters  which  tended  toward  the 
reduction  of  operating  expenses  and  smooth  working,  and  the 
changes  made  had  been  very  greatly  appreciated  by  the  mayor 
and  the  other  authorities.    For  the  year  the  municipal  account 
amounted   to  £28,300.       The  power  supply  to  the  public  for 
commercial    motors,    while   still    comparatively   small,    had   lift- 
ed  during  the  year   from  185  horse-power  to  470  horse- 
power connected  load.    After  payment  of  the  debenture  interest 
and  sinking  fund,  amounting  together  to  £38,500,  there  was 
left  a   balance  of   £102,405   for  renewals,    reserves,   and   divi- 
dends.    From  this  balance  the  directors  proposed  to  transfer 
£15,000  to  reserve  for  depreciations  and  renewals,  bringing  this 
fund   up  to  £72,155,  and  a  further  £10,000  to  the  contingen- 
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cics  reserve,  which  would  raise  the  total  under  this  bead  t<) 
X'  10,522.    The  mm   that   they  bad   in   metre,  accumulated 

from   earnings,  nt  the  com 

i mted  i"  th<     iub  tantial  figure  oi    8112,677,  or   Including 

the  oarrj  forward,  to  6181 

to  rosoivos  anil  allowing  for  the  interim  dividends,  a  ball 

■  if    I  :  nined,    I winch    they    recommended    t!i<> 

payment  of  a  fnrthi  i  and  final  dividend  of  8  per  cenl    on  the 
Preference  Bhan  i  (mal  ing  6  pei  cent,  for  ti 
cent,  on  the  Ordinary     ban     (making   LO  per  cent,  for  the 
year),  lea^  ing  619,208  to  can  y  forv  ird  to  ne  I  \  eai  i  accounts, 
£9,000  more  than  that  brought  in.     He  trusted  they  would 

con  idei    these   recon inda  ictory.     The  directori 

made  them  because  in  theii  opinion  the  earnings  of  the  year 
fully  justified  the  Bame  dividend  on  the  ordinary  shares  as  in 

the  previous  year,  but  they  felt  it  their  duty   to  point  out  that 

the  immediate  prospects  were  such  that,  unless  a  great  im- 
provement in  trade  took  place,  it  might  not  be  possible  or  wise 
to  recommend  the  same  high  rate  for  (ho  current  year.  Since 
April  Inst  the  commercial  conditions  on  the  Amazon  had  been 
the  cause  of  a  material  reduction  oi  the  receipts,  but  for  some 
time,  before  April  trade  in  Tara  had  been  much  affected,  mainly 
on  account  oi  the  Bevere  fall  in  the  value  of  rubber.  This 
depression  increased  throughout  the  year,  and,  incidentally, 
oba]  ed  the  failure  of  a  number  of  important  and  hitherto 
Btrong  commercial  houses.  All  of  this  bad  brought  about  a 
decrease  in  the  earning  and  spending  power  of  the  people.  It 
behoved  them,  therefore,  to  be  more  than  ever  careful  in  the 
management  of  the  business  until  normal  times  returned  to 
the  district  they  served.  This  they  thought  must  be  preceded 
by  a  readjustment  of  economic  conditions  there  and  an  earnest 
effort  to  develop  and  conserve  all  old  and  new  sources  of  trade, 
for  it  was  unlikely  that  the  people,  of  the  Amazon  Valley  would 
ever  again  be  able  to  depend  entirely  on  rubber  to  maintain 
the  progress  the  vast  valley  demanded,  as  they  had  appeared 
willing  and  able  to  do  heretofore.  The  first  two  months  of 
the  current  financial  year  showed  on  their  earnings  the  con- 
tinuance of  those  adverse  factors,  as  the  gross  receipts  had  de- 
creased by  £ 8,159,  which  was  met  to  some  extent  by  a  reduc- 
tion of  £3,602  in  operating  expenses.  Every  effort  was  being 
made  to  keep  these  to  the  lowest  figure  compatible  with  the 
efficient  maintenance  of  the  property,  and  it  was  not  only  a 
pleasure  but  a  duty  to  testify  that  their  manager,  Mr.  Walter 
Binns,  assisted  by  a  loyal  and  efficient  staff,  had  managed  the 
property  and  eared  for  the  company's  interests  in  Para  during 
the  past  year  in  a  most  satisfactory  manner. 
Mr.  Hubert  Ansell  seconded  the  motion,  which  was  adopted. 


Llanelly  and  District  Electric  Lighting  and 
Traction  Co.,  Ltd. 

The  annual  general  meeting  was  held  on  February  27th,  at 
66,  Queen  Street,  E.C.,  Mr.  A.*  R.  Holland  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report 
(see  Elec.  Rev.,  page  371),  said  that  during  the  year  the  tram- 
way, lighting,  and  power  receipts  amounted  to  £24,951, 
showing  an  increase  of  £6,000  as  compared  with  the  previous 
year,  and  it  was  especially  gratifying  to  add  that  each  of  the 
three  departments  had  contributed  their  fair  and  proper  share 
to  the  increase.  The  tramways  showed  a  very  good  return,  and 
the  lighting  section  steady  progress.  New  customers  were 
being  constantly  connected  up,  and  when  once  premises 
were  wired,  the  customer  as  a  rule  remained  a  con- 
stant customer.  They  had  also  secured  additional  con- 
tracts for  power,  and  with  the  other  negotiations  now  on  foot 
he  considered  the.  prospects  of  the  company  to  be  exceedingly 
good — in  fact,  so  good  that  they  were  now  seriously  considering 
what  additional  plant  should  be  added  so  as  to  cope  with  the 
additional  load  they  undoubtedly  would  have  to  deal  with  at 
the  commencement  of  the  winter  period.  Their  present  plant 
was  already  so  loaded  that,  after  making  a  fair  allow- 
ance for  margin,  new  plant  was  absolutely  necessary. 
For  the  purpose  of  paying  off  the  indebtedness  already  incurred 
on  capital  account,  the  board  proposed  to  issue  a  further 
£15,000  6  per  cent.  Preference  shares  in  the  immediate  future. 
The  operating  expenses  naturally  showed  an  increase,  the 
greater  part  of  which  was  caused  by  the  extra  coal  consumed ; 
and  unfortunately  during  the  year  the.  price  of  coal  had  been 
exceedingly  high.  The  new  contracts  recently  entered  into 
showed  a  fair  reduction  in  price,  which  would  some- 
what benefit  their  cost  sheet.  In  addition,  tbe  engineers 
were  contemplating  certain  alterations  at  the  power  house 
which  could  not  fail  also  to  effect  a  material  economy  in  the  cost 
of  current  to  the  company.  The  result  of  the  trading  was  that 
they  were  able  to  carry  down  £10,137  as  profit  for  the  vear. 
which,  with  the  amount  of  £2,801  brought  in,  made  a  total  of 
£12,939,  as  against  £9,595  in  1912.  Having  fairly  good  accounts 
to  deal  with,  they  considered  it  wise  on  this  occasion  to  place 
to  various  reserve  accounts  £3,600  with  a  view  to  strengthening 
the  position.  He  did  not  know  that  it  would  be  necessary 
to  put  quite  such  a  large  amount  to  these  reserves  another 
year.  £61,000  of  Debenture  stock  had  been  issued  and 
placed,  a  further  £14,000  having  been  lodged  with  their 
bankers  as  security  for  a  temporary  loan,  and  naturally  from 
the  proceeds  of  the  15,000  Preference  shares  already  referred 
to,  the  loan  would  be  paid  off,  thus  rendering  those  Debentures 
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Underground  Electric  Kail  ways  Co.  of  London. 

Tim.  I;  i     Hoi      -•ne  EDOAB  Si 

March  eiii 

meet  u  ompany. 

In  moving  the  ad  ption  of  the  i 
pa  [i     370),    be    said    he    thouf  bl 
[actors  affecting  the  situation,  tb 

satisfaction  with  n  d.    'I  be  |  iking 

as  one  unii  the  in  which     |  ■  _.-  was 

now  interested  bad  been  further  developed,  and  he  could  only 
repeat  thai  th    bop    for  the  shareholdei  i  to  gel  a  return  on 
their  capital  and  for  the  travelling  public  to  get  the 
possible  service  lay  in  the  cl 

the  various  transport  companies.  What  was  of  impoj  I 
and  interest  to  them  was  not  .so  much  what  each  individual 
company  had  done  by  itself,  but  what  the  companies  bad 
achieved  as  a  combined  undertaking  both  for  the  shareh' 
and  the  public.  During  the  period  under  review  the 
in  which  they  were  into  rested  had  gross  earnings  amounting 
to  £6,385,500.  They  carried  the  huge  total  of  approximately 
eleven  hundred  million  passengers,  at  an  average  of  1.4d.  per 
passenger.  Their  total  pay  roll  amounted  to  over  £2,350,000, 
and  they  spent  more  than  £1,503,000  on  capital  account  for 
various  improvements  in  order  to  put  the  transportation 
services  of  Greater  London  on  a  still  higher  level.  To  perform 
this  service  27,000  men  were  employed.  The  company  which 
had  been  the  largest  factor  in  securing  the  result  was  the 
London  General  Omnibus  Co.,  which  carried  a  total  of  over 
580,000,000  passengers  and  whose  gross  passenger  earnings 
amounted  to  £3,200,000.  Although  it  had  not  been  the  policy 
of  the  Omnibus  Co.  to  work  unnecessarily  competitive  routes, 
'  the  development  of  the  company's  services  had  undoubtedly 
prejudiced  the  growth  of  the  Underground  Railways,  and  this 
was  unavoidable  so  long  as  there  was  a  public  demand  for  new 
motor  'bus  routes.  It  was  expected  that  this  effect  would  be, 
in  part,  at  least,  offset  by  a  system  of  working  and  of  through 
tickets  between  the  motor  'buses  and  the  railways,  and  it  was 
to  secure  this  object  that  the  company  became  interested  in 
motor  'buses.  The  fact  that  the  working  results  of  all 
the  companies  had  in  the  aggregate  been  so  successful  was 
a  complete  justification  of  this  policy.  The  Chairman  next 
touched  on  the  importance  of  unification  of  services,  and  after- 
wards dealt  with  the  report  of  the  Select  Committee  of  the 
House  of  Commons  on  Motor  Traffic.  Some  of  the  recom- 
mendations embodied  in  the  report  were,  he  thought,  sound, 
and  could  be  adopted  with  advantage  to  the  public,  but  others 
would  in  their  opinion  only  add  to  the  difficulties  of  the  present 
situation  instead  of  effecting  an  improvement.  They  entirely 
dissented  from  the  view  that  the  London  County  Council,  who 
were  interested  in  a  competitive  service  of  tramways,  should 
be  given  wide  powers  of  control  over  the  working  of  mechanical 
stage  carriages,  even  with  an  appeal  to  some  new  public  depart- 
ment. They  considered  that  the  true  solution  of  the  great 
traffic  problem  of  London  lay  in  all  the  transport  agencies  being 
brought  under  one,  but  only  one,  control,  which,  however 
fthould  be  absolutely  independent  and  impartial.  As  repeatedly 
stated,  they  believed  the  best  results  to  the  public  would  be 
secured  by  means  of  an  owning,  and  not  merely  an  advisory, 
authority.  Although  the  Omnibus  Co.  had  progressed  more 
rapidly  than  the  railways,  he  did  not  wish  it  to  be  understood 
that  he  thought  the  District  and  Tube  Railways  had  come  to 
the  end  of  their  development.  This  was,  in  his  opinion,  very  far 
from  being  the  case ;  but  in  order  to  secure  better  results  these 
railways  could  not  stand  still.  There  was  good  ground  for  hope 
that  all  of  them  would  benefit  not  only  from  the  natural  and 
continuous  increase  in  the  population  of  London  and  the  con- 
gestion in  the  streets,  but  also  from  the  extensions  which  were 
planned  and  which  would  be  pushed  forward  now  that  the 
requisite  Parliamentary  sanction  had  been  obtained.  The 
Chairman  next  dealt  with  the  various  services  in  which  the 
company  was  interested.  With  regard  to  the  City  and  South 
London  Railway,  until  the  tunnels  had  been  enlarged  and  the 
train  service  modernised  no  better  earnings  could  be  looked 
for  from  this  railway.  As  regarded  the  Central  London,  the 
( heat  Western  Railway  was  progn  ssing  with  the  construction 
of  the  connecting  line  between  Shepherd's  Bush  and  F.aling. 
and  it  was  anticipated  that  through  trains  would  be  running 
between  Liverpool  Street  and  Ealing  well  within  a  year  from 
now,  and  that  the  revenue  account  of  the  company  would 
correspondingly  benefit  thereby  After  the  improvements 
referred  to  both  in  the  ease  of  the  City  and  South  London  and 
Central  London  Railways  had  been  completed,  these  com- 
panies should  earn  sufficient  net  revenue  to  wipe  out  any 
deficiencies  which  their  company  now  had  to  meet.  The  London 
Electric  commenced  working  a  service  of  trains  to  Paddington 
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Station  on  December  1st  last,  and  within  the  next  two  months 
the  extension  to  the  Embankment  at  Charing  Cross,  and  the 
escalators  at.  Oxford  Circus,  should  be  open  for  traffic.  The 
Queen's  Park  extension  was  progressing  vcrv  rapidly,  and 
should  be  ready  during  the  current  year.  The  District  Railway 
Co.  had  no  large  works  in  hand,  but  when  the  construction 
of  the  Wimbledon  and  Sutton  Railway  now  under  discussion 
completed,  the  earnings  of  the  District  Railway  Co.  would 
be  substantially  improved.  Hut  quite  independent  of  this 
extension  the  traffics  of  this  railway  should  continue  to  expand. 
The  London  and  Suburban  Traction  Co.  had  fullv  come  up  to 
expectations  during  the  short  period  of  its  existence,  and  had 
paid  a  full  5  per  cent,  dividend  on  its  Preference  shares.  The 
outlook  for  this  company  was  encouraging,  and  some  distribu- 
tion on  the  Ordinary  shares,  of  which  their  company  held 
744,324  shares,  seemed  now  a  likely  event  in  the  near  future. 
The  results  of  the  Omnibus  Co.  had  been  quite  satisfactory, 
and  unless  the  normal  working  of  the  company  was  impeded 
by  unforeseen  circumstances  there  was  every  reason  to  hope 
th.n,  the  expansion  of  its  traffics  would  continue  and  a  good 
net  result  be  obtained.  The  Associated  Equipment  Co.  had 
earned  large  profits  compared  with  its  small  capital,  and  these 
had  been  obtained  from  three  sources :  The  construction  of 
chassis;  the  manpfacture  of  various  parts  for  the  companies  in 
which  they  were  interested  as  well  as  for  others;  and  from 
the  operandi)  of  buses  by  the  subsidiary  company  called  the 
Metropolitan  Steam  Omnibus  Company.  The  revenue  account 
showed  total  receipts  of  £629,81?,  as  compared  with  £494  934 
in  1912,  an  increase  of  £134,883,  of  which  £107,500  was  due  to 
the  income  from  the  company's  holding  of  Associated  Equip- 
ment Co.  shares.  The  larger  portion  of  the  increase  in  the  latter 
was  due  to  the  fact  that  owing  to  the  Associated  Equipment  Co. 
having  started  operations  on  1st  August,  1912,  only  five  months' 
revenue  from  this  source  was  included  in  the  1912  revenue, 
account.  The  income  from  holdings  in  the  London  Electric 
Railway  Co.  was  £121,120,  as  compared  with  £152,124.  The 
decrease  was  almost  entirely  accounted  for  by  the  acquisition 
of  the.  City  and  South  London  Ordinary  stock,  the  former 
holders  of  which  received  40  per  cent,  in  London  Electric  Pre- 
ference stock  and  25  per  cent,  m  London  Electric  Ordinary 
shares  in  exchange  for  their  Stock.  As  the  income  from  the 
holding  of  City  and  South  London  Ordinary  stock  only 
amounted  in  1913  to  £1,821,  there  was  a  loss  of  income  from 
this  source  of  about  £25,196.  The-  income  from  holdings  in 
the  Metropolitan  District  amounted  in  1913  to  £39,900,  as 
compared  with  £35,471  in  1912;  that  in  the  London  General 
Omnibus  Co.  was  practically  the  same,  each  year,  and  sundry 
receipts  amounted  to  £58,G05,  as  compared  with  £38,383.  As 
to  the  debit  side  of  the  revenue  account,  he  need  only  refer 
to  the  item  of  £26,830  representing  the  amount  paid  on  Central 
London  Railway  stocks  under  guarantee.  Their  company  made 
itself  liable  to  holders  of  Central  London  stock  who  came  in 
under  the  scheme  for  a  dividend  of  4  per  cent,  per  annum. 
The  Central  London  Railway  Co.  only  declared  a  dividend  of 
3  per  cent,  on  its  Ordinary  stock,  and  the  amount  charged  to 
revenue  account  represented  the  extra  1  per  cent,  paid  to 
holders  of  Assented  stock.  The  surplus  for  the  year  after 
paying  all  fixed  charges  and  the  full  interest  on  the  Under- 
ground Income  bonds  amounted  to  £42,174,  as  against  £2,996 
in  1912;  these  two  sums  amounting  to  £45,170  represented  the 
balance  carried  forward  to  the  current  year.  Having  regard 
to  the  adverse  factors  which  militated  against  the  results  of 
their  railways,  the  net  results  of  which  had  been  materially 
affected  by  the  high  price  of  coal,  the  increases  in  wages  anil 
the  improvement  in  the  conditions  of  service  of  certain  grades 
of  employees,  he  thought  the  progress  shown  was  distinctly 
encouraging.  The  Underground  Co.  had  made  very  rapid 
strides  during  the  last  three  years,  and  shareholders  might 
therefore  have  expected  some  distribution  before  now.  But  it 
should  be  borne  in  mind  that  the  various  acquisitions  to  which 
he  had  referred  had  inevitably  delayed  this,  and  as  was  always 
the.  case  with  new  acquisitions  and  responsibilities,  the  burdens 
preceded  the  benefits.  These  benefits  had  now  begun  to 
accrue.  The  company  had  long  since  completed  the  railway 
construction  and  equipment  work  which  it  undertook,  and  had 
disposed  of  its  Power  House  to  the  Metropolitan  District  and 
London  Electric  Railway  Companies.  Its  assets  now  consisted 
almost  entirely  of  its  holdings  in  stocks  and  shares  in  the  sub- 
sidiary companies.  The  company  was  therefore  to-day  in  sub- 
stance a  share  and  securities  holding  company,  but  it  was  not 
one  at  law,  and  in  consequence  eould  not  declare  and  pay  divi- 
dends without  an  annual  valuation  of  its  assets.  Owing  to  the 
fact  that  in  some  cases  these  assets  were  unquoted  and  that  in 
others  only  snch  small  amounts  were  in  the.  hands  of  the  public 
that  the  dealings  in  thern  afforded  no  true  criterion  as  to  their 
value,  it  would  cast  an  undue  burden  on  the  directors  if  they 
were  called  upon  to  make  such  an  annual  valuation.  This 
could  be  obviated  if  the  Company  were  actually  turned  into 
a  holding  company  with  wide  powers,  and  with  the  approval 
of  the  shareholders  the  directors  proposed  to  take  this  course 
and  to  alter  the  Memorandum  and  Articles  of  Association  and 
obtain  the  necessary  sanction  of  the  Court. 
Lord  Farrer  seconded  the  motion. 

Mr.  Walford  said  it  had  been  publicly  staled  that  the  Great 
Eastern  Railway  Co.  intended  to  electrify  its  lines.  Would  it 
not  be  possible  for  their  company  to  make  an  arrangement 
with  the  Great  Eastern  Co.  by  which  the  Central  London 
Railway  could  be  carried  on  down  to  Walthamstow? 
Sir  RoBPrrr  Perks  poix>t«d  out  that  their  companies  were 


carrying  the  public  at  an  extremely  low  rate.  If  they  could 
add  id.  to  the  average  fare  per  passenger  on  the  District  Rail- 
way, as  they  told  the  Parliamentary  Committee  they  intended 
to  do  when  they  got  their  electrical  powers,  and  slightly  add 
to  the  fares  of  the  other  companies,  they  would  have  a  very 
large  increase  of  income,  and  they  would  then  be  far  below 
the  rates  at  which  New  York  and  T^ris  were  carrying 
their  passengers. 

The  Chairman  said  the  suggestion  of  Mr.  Walford  would,  of 
course,  be  considered.  The  question  of  raising  fares  was  a 
delicate  one.  The  policy  of  the  Underground  Railway  was  in 
the  direction  of  low  fares,  and  they  thought  the  best  results 
were  to  be  obtained  by  carrying  the  public  as  cheaply  as 
possible.  They  were  in  a  different  position  in  London  to  Paris 
and  New  York,  as  here  the  local  authority  was  competing  with 
them. 

Sir  Robert  Perks  :    And  losing  money. 

The  report  was  adopted  and  the  retiring  directors  re-elected. 


llritisk  Electric  Transformer  Co.,  Ltd. 

The  eleventh  annual  meeting  was  held  on  March  5th,  at 
Salisbury  House,  London  Wall,  E.C.  Mr.  A.  F.  Berry  pre- 
siding. 

The  Chairman,  at  the  outset  of  the  proceedings,  referred 
with  regret  to  the  continued  indisposition  of  the  chairman  of 
the  company,  Mr.  J.  F.  Albright,  and  said  that  that  gentle- 
man had  expressed  to  him  (Mr.  Berry)  a  wish  to  resign  from 
his  position.  In  view,  however,  of  his  past  services,  he  (the 
speaker)  felt  sure  it  was  the  wish  of  the  shareholders  that 
Mr.  Albright  should  continue  to  act  as  chairman,  and  he 
would  like  an  expression  of  opinion  from  the,  meeting  on  the 
subject.  Proceeding  to  propose  the  adoption  of  the  report 
(see  Elec.  Rev.  p.  360),  dealing  first  with  the  debtor  side  of 
the  balance  sheet,  he  said  the  item  of  sundry  creditors  had 
decreased  by  £3,274,  which  meant  that  the  directors  had 
followed  their  usual  practice  of  getting  the  maximum  amount 
of  cash  discount  by  paying  their  bills  promptly.  With  regard 
to  depreciation  reserve,  owing  to  the  valuation  of  their  free- 
hold land4  buildings,  plant,  machinery,  and  leasehold 
premises,  it  was  unnecessary  last  year  to  increase  that 
reserve,  but  this  year  they  proposed  to  add  £1,500,  bringing 
the  reserve  up  to  £9,300.  The  general  reserve  would,  with 
the  proposed  addition  to  it,  stand  at  £29,245,  which  was  a 
fairly  substantial  figure.  On  the  credit  side  of  the  balance 
sheet  it  would  be  seen  that  the  item  of  freehold  land,  build- 
ings, etc.,  had  been  increased  by  £3,991,  due  to  purchase 
of  some  freehold  land  adjoining  their  old  site,  in  order  to 
facilitate  extensions  in  the  future.  Turning  to  the  profit 
and  loss  account,  they  would  see  that  the  general  charges  had 
increased  by  about  £1,800,  which  was  due  to  extra  work 
carried  out  during  the  year,  which,  he  might  say,  had  been 
the  heaviest  year  that  the  company  had  ever  had.  By  reason 
of  the  competition  they  encountered,  the  works  output  every 
year  represented  more  actual  work  than  in  the  previous  year, 
in  other  words,  they  had  to  deliver  a  far  greater  output  of 
machinery  for  the  same  amount  of  money.  He  need  hardly 
say  that  they  watched  the  general  charges  as  carefully  as 
they  could,  and  he  did  not  think  it  would  be  safe  to  attempt 
to  reduce  them.  The  gross  profit  of  £31,920  was  £3,766  higher 
than  that  of  the  preceding  year.  The  item  of  interest  and 
discount  was  practically  the  same,  and  the  net  profit  was 
about  £500  more.  He  thought  the  ordinary  shareholders 
were  to  be  congratulated  on  the  fact  that  this  was  the  third 
year  in  succession  in  which  the  directors  had  been  able  to 
recommend  a  dividend  of  10  per  cent.,  and  when  it  was 
considered  that  they  were  distributing  less  than  half  the 
total  profits  available,  and  had  put  considerable  sums  to 
reserves,  it  would  be  seen  that  the  position  was  eminently 
sound.  With  regard  to  the  question  of  extra  remuneration 
to  which  the  directors  were  entitled,  they  did  not  think 
it  fair  either  to  the  shareholders  or  themselves  that  it  should 
be  dependent  upon  the,  ordinary  shares  receiving  10  per  cent. 
As  it  would  take  some  time  to  call  extraordinary  meetings 
to  alter  the  articles  in  that  respect,  the  board  thought  that 
their  best  course  was  to  waive  their  right  to  the  extra  re- 
muneration and  leave  themselves  in  the  hands  of  the  share- 
holders, as  a  body,  to  vote  them  what  extra  remuneration 
they  thought  fit.  In  due,  course  notice  of  extraordinary  meet- 
ings would  be  sent  out,  at  which  resolutions  would  be 
proposed  for  altering  the  articles  to  make  the  extra  remunera- 
tion dependent  on  the  amount  of  profit  earned  instead  of 
the  amount  of  the  dividend.  The  business  during  the  year 
had  shown  very  marked  expansion  as  they  anticipated  it 
would  Their  shipping  orders  were  particularly  satisfactory 
and  showed  considerable  increases.  Repeat  orders  followed 
in  almost  every  instance  win  re  they  shipped  abroad,  and 
t.iat  they  considered  a  very  good  testimonial  to  the  nature 
of  their  products.  They  c  munenced  1914  with  orders  far 
in  excess  of  anything  they  hail  evei  had  before.  They  were 
in  excess  of  those  in  hand  for  January,  1913,  which  were 
25  per  cent,  ahead  of  those  for'  1912,  while  both 
1912  and  1911  were  record  years  in  their  turn,  so  it  would 
be  seen  that  their  progress  had  been  continuous.  With  com- 
pel ition  always  around  them,  it  was  not  easy  to  forecast  the 
results  for   the   current  year,  but   from    the  extended   use   of 
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ivirrti Mwiy  111  linn  null  iiiii.r  i'.,hiii.mi  '..  token  vith  Hi. 
condition  of  their  business,  tb  enabled  fro  hope  Ejoi 

11  proper  ehaQK  ol  ordera  during  tbu  and  future  yean.  Their 
employees,  both  in  the  office  and  works,  had  worked  together 
this  past  yi'.u.  us  for  ni.'uiy  years  past,  in  d  way  that  bad 

enabled    tin  111    lo  give   O 'Hi  inn. .11      mi  pli .;,  in.  hi    lm     in, in;     v.  10]    . 

and  it  was  a  great  pleasure  k>  Bee  thi  boss  i  I  bmi 
workmen  coming  into  th<  factory  to  make  a  itart,  which 
ine.-mt  thai  some  o{  them  bad  actually  worked  (together  for 
lust  (uei  iwini\  years,  With  regard  to  the  question  of  a 
Stock  Exchange  quotation  for  their  preference  ihares,  the 
secretary  ha<l  just  furnished  the  required  information  to  the 
committee  of  the  Stock  Exchange,  and,  Ln  spite  of  the  com« 
paratively  small  number  of  these  shares,   he  expected    thej 

would  he  j'.raiileil  a  quotation  for  them.  If  the  nharehol.li  >  | 
made   a    comparison    with   the    results  of  previous   years,   they 

would  find  that  the  progress  of  the  c pauy  had  really  been 

very  marked,  lie  had  been  greatly  struck  by  some,  figures 
which  he  had  drawn  up  showing  those  results,  and  he  pro- 
posed to  send  a  copy  of  them  to  the  shareholders  in  ordci  that 
they  might  clearly  see  the  progress  which  the  company  had 
made  during  the  last  five  years. 

Mr.  T.  ROWF.  seconded  the  motion,  and  the  report  was 
adopted. 

The  retiring  directors  haying  been  re-elected,  a  resolution 
was  passed  awarding  the  directors  the  sum  of  £843  as  extra 
remuneration. 


South  London  Electric  Supply  Corporation,  Ltd. 

The  directors'  report  for  the  year  ended  31st  December,  1913, 
states  that  the  gross  receipts  for  the  year  have  been  £51,645, 
and  the  expenditure  ±''23,475,  leaving  a  profit  balance  of  £28,170 
plus  £883  brought  forward.  After  providing  for  depreciation 
on  plant  and  machinery  (£6,300),  debenture  and  other  interest 
accrued,  etc.,  £14,0-26,  there  remains  £15,028.  Out  of  this  a 
dividend  at  the  rate  of  5J  per  cent,  for  the  year  on  the  ordinary 
shares,  amounting  to  £14,300,  is  recommended,  carrying  for- 
ward £728.  At  the  end  of  1913  there  were  connected  to  the  com- 
pany's mains  the  equivalent  of  302,124  (35  watt)  lamps,  a  net 
increase  for  the  year  of  28,818.  At  present  there  are  310,600  (35 
watt)  lamps  (equivalent)  connected,  and  applications  are  in 
hand  for  a  further  12,845  lamps.  During  the  year  the  plant, 
machinery  and  mains  have  been  maintained  out  of  revenue 
in  a  high  state  of  efficiency.  The  units  sold  were  5,741,226, 
an  increase  of  741,108,  or  14.8  per  cent.  Though  the  total  cost 
per  unit  sold  was  0.98d.  as  against  l.Od.  in  1912,  the  revenue 
per  unit  has  decreased  in  a  greater  ratio  owing  "to  the  in- 
creased output  being  sold  chiefly  for  motive  power.  The. 
ratio  of  total  costs  to  revenue  is  45.5  per  cent.  During  the 
year  the  balance  of  the  5  per  cent,  first  mortgage  debenture 
stock  was  disposed  of,  and  in  order  to  provide  the  necessary 
capital  for  further  extensions  the  directors  have  decided  to 
ask  the  shareholders  for  their  sanction  to  an  issue  of  cumular 
tive  preference  shares.  They  are  also  asking  the  shareholders 
to  so  alter  the  articles  of  association  of  the  company  in  ac- 
cordance with  recent  legislation,  as  to  allow  the  payment  of 
an  underwriting  commission.  It  is  not  proposed  that  the  com- 
mission payable  on  the  shares  now  to  be  issued  shall  exceed 
"2J  per  cent. 

Units    generated        ..."       

Sold  to  consumers  and  used  by  public  arc  lamps 
Used    on    works 

Total       

Expended    in    distribution 

Total  connections  in   k  w.,  December,  1913    ... 

The  meeting  is  to  be  held  on  March  16th. 


7,253,593 
5,741,226 
431,525 
6,172,751 
1,080,842 
10,580 


W.  T.  Glover  &  Co.,  Ltd. 

The  directors'  report  for  the  year  ending  31st  December,  1913, 
shows  that  the  result  of  the,  trading  is  a  credit  balance  of 
£33,796,  plus  £8,326  brought  forward.  There  have  to  be  de- 
ducted the  following  : — Directors'  remuneration  and  expenses, 
£1,020;  interest  at  4i  per  cent,  on  first  mortgage  debenture 
stock,  £4,250;  interest  at  5  per  cent,  on  second  mortgage 
debenture  stock,  £3,800;  written  off  investments,  £3,603;  ap- 
propriation for  payment  to  trustees  of  second  mortgage 
debenture  stock,  £4,000;  leaving  £25,448.  Out  of  this  are 
paid  the  following  : — Dividend  on  5  per  cent.  cum.  preference 
shares,  £4, 70S;  first  mortgage  debenture  redemption  fund, 
£2,500;  dividend  on  ordinary  shares  at  the  rate  of  5  per  cent.,- 
£5,407;  bonus  on  ordinary  shares,  at  the  rate  of  2J  per  cent., 
£2,704 ;  to  reserve  fund,  £5,000 ;  leaving  to  be  carried  forward, 
£5,128.  " 

After  making  the  above  appropriations,  the  redemption  fund 
for  the"  first  mortgage  debenture  stock  will  stand  at  £35,500, 
the  redemption  fund  for  the  second  mortgage  debenture  stock 
at  £28,000,  and  the,  reserve  fund  at  £25,000.  The  Trafford 
Power  and  Light  Supply  (1902)  Ltd.,  of  which  this  company 
holds  the  majority  of  shares  and  also  a  second  debenture  for 
£25,000,  have  agreed  to  sell  to  the  Manchester  Corporation 
their  concession  and  entire  business  of  generating  and  sup- 
plying electricity  in  and  near  Trafford  Park,  subject  to  the 
necessary  sanction  being  obtained  from  Parliament  during  the 
1914  session. 

The  meeting  is  called  for  March  16th. 


North  Metropolitan    Electrical    Power    Distribution 

Co.,  Ltd. 

Tim.  dired 

i 

amount  to  . 
plus,  sundry,  receipts  ami   £291    brought  forward.     Ded 
admin i  tration   and    i  I   debenture 

which  m  to  he  appropriated  thus 
To    -  oid,    fil /(KX);   to   i  to  ordinary 

divnl'  od  (6  i»  i  cent    pel  annon  ■  d  for- 

c.327. 
The  expenditure  upon  capital  account  during  T 
£3, 608,  "i    ■.  in.  1 1   I 
ami  installation  i  upon  .  i 

The  revenue  loi   thi    yeai   from  B  ipply  wm  jjf,u 

with   £5,639   foi    l9Ui     The   installation-,  connected   ..i    December    were   23JW 
30-wutt  lam; 

I  hi  supply  (or  the  year  was  .£4,469,  compared 

uitli    /:i,K2l    (or    1912      The    installations    connected    at    December    la»t    were 

II..'  revenue  from  Hertford  electric  supply  (or  the  year  wan  £3, 998,  compared 
wiih  ,C3,820  for  IM2  The  Irnrtallattnni  connected  to  the  mains  at  December 
were  22,800  30-watl  lamp* 

The  revenue  (rom  St.  Albans  electric  supply  (or  the  year  was  ,£4,858,  com- 
pared with  £4,334:  lor  1912.  The  installations  connected  lo  the  mains  al 
December    were   24,860  30- watt    lamps. 

The  additional  connections  made  during  the  year  in  the 
four  districts  represented  3,000  90-watt  lamps,  making  a  total 
of  approximately  93,450  30-watt  lamps.  The  units  sold 
1,440,024,  compared  with  1,337,157,  an  increase  of  approxi- 
mately 8  per  cent.  The  company  have  during  the  year  under 
review  lost  some  important  consumers  who  are  now  supplied 
direct  by  the  North  Metropolitan  Electric  Power  Supply  Co. 
The  Barnet  E.  L.  (Extension)  Order,  1913,  received  the 
Royal  Assent  on  15th  August,  1913. 

An  agreement  has  been  entered  into  with  the  corporation  of 
Hertford,  whereby  the  first  date  of  the  purchase  of  the  under- 
taking authorised  by  the  Hertford  E.  L.  Order,  1891,  has  been 
extended  from  1912  to  1923.  The  companv  is,  jointly  with  the 
North  Metropolitan  Electric  Power  Suppfy  Co.,  promoting  in 
the  next  session  of  Parliament  a  Bill  to  confer  further  powers 
upon  both  companies.  Mr.  George  Offor  has  resigned  his 
seat  on  the  board,  and  Mr.  A.  L,  Barber  has  been  appointed 
in  his  stead. 

St. 

Barnet.  Enfield.  Hertford.  Albans.  Total. 

Units    purchased    576,348  291,753  290.130  397,682  1,555,913 

Units   sold— Public   lamps    51,213         —  7,384         —  58,597 

By  contract   306,535      55,572  103,257  188,033  653,397 

Private    consumers,    by    meter  150,792  221,927  159,731  195,580  728,030 

Total    sold    508,540  277,499  270,372  383,613  1,440,024 

Total   not  accounted  for  67,808  14,254  19,758  14,069  115,889 

Public   lamps   201         —  31         —  232 

Maximum    supply   demanded    295k. w.  218k. w.   168k. w.  257k. w.  — 

The  meeting  was  held  on  March  5th. 


Scarborough  Electric  Snpply  Co.,  Ltd, 

At  the  annual  meeting  held  a  Scarborough  on  February  23th. 
Mr.  G.  Alderson-Smith,  in  moving  the  adoption  of  the"  report 
(see  Elec.  Rev.,  page  366),  said  that  next  August  they  would, 
come  of  age  and  be  twenty-one.  The  report  was  not  perhaps 
as  satisfactory  as  they  could  have  wished,  but  still  it  was  an 
improvement.  As  far  as  he  could  see.  they  had  rounded  the 
corner.  The  capital  account  showed  that  last  year  they  spent 
£717,  but  they  put  £1,000  to  that  account,  so  that  they  were 
to  the  good  there.  The  capital  account  really  stood  at  £114,000. 
Of  that  £14,000  had  been  paid  out  of  revenue  account,  and  they 
had  simply  to  pay  a  dividend  on  the  £100,000.  lurning  to 
profit  and  loss  account,  they  had  an  increase  on  the  sale  of 
electrical  energy  of  £515,  and  on  the  sale  of  lamps  of  £10&. 
There  were  other  smaller  increases,  but  coal  had  cost  them 
£323  more.  They  had  in  stock  some  230  tons  of  coal  against 
strikes  or  other  emergencies.  The  balance  was  £300  more  than 
for  the  preceding  year,  and  they  were  carrying  forward  £847 
against  £401. 

Mr.  A.  A.  Campbell  Swinton,  M.Inst.C.E.  (managing  direc- 
tor), in  seconding,  said  he  was  in  touch  with,  he  thought,  some- 
thing over  forty  different  electrical  undertakings  of  this  charac- 
ter in  various  parts  of  the  country,  ranging  from  Inverness  to 
Cornwall.  During  the  past  few  years  all  these  electrical  under- 
takings had  been  going  through  more  or  less  the  same  ex- 
perience. The  advent  of  the  metallic  filament  lamp  in  all  cases 
produced  a  great  drop  in  revenue,  followed  by  a  more  or  less 
rapid  return  to  the  previous  position.  Scarborough  unfor- 
tunately had  been  much  slower  in  its  return  to  prosperity  than 
any  of  the  other  concerns  with  which  he  was  connected.  He 
thought  they  might  take  it  that  they  were  now  on  the  upgrade, 
and  that  they  were  at  least  making  a  sufficient  amount  of  new 
business  to  make  up  the  loss  of  revenue  due  to  the  less  amount 
that  each  individual  consumer  paid.  All  these  electrical  under- 
takings were,  on  a  sounder  basis  now  than  before,  because  they 
had  more  consumers  and  each  consumer  paid  a  little  less.  They 
were  on  a  sounder  basis  because  they  were  in  a  better  position 
to  compete  with  the  incandescent  gas  mantle. 

The  report  was  adopted  without  discussion,  and  a  dividend  of 
3  per  cent,  was  declared. 

In  referring  to  the  retirement  from  the  board  of  Mr.  Simpson, 
Mr.  Campbell  Swinton  remarked  that  that  gentleman  was 
a  large  shareholder,  and  the  board  would  still  have  the  advan- 
tage of  his  advice  with  regard  to  coal  contracts. 
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Rhoudda  Tramways  Co.,  Ltd. 

The  annual  meeting  was  held  on  March  5th  at  the  offices, 
3,  Laurence  l'ountney  Hill,  E.C.,  Mr.  L.  B.  Schlesingek, 
the  chuirman,  presiding.  The  proceedings  were  private,  but 
from  the  directors'  report  which  was  supplied  us,  it  appeared 
that  the  balance  to  credit  of  revenue  account  for  the  year 
ended  December,  1913,  was  ^527,686,  plus  £1,976  brought  for- 
ward. From  this  had  to  be  deducted  :  rent  to  the  Rhondda 
Urban  District  Council  ^2,255,  debenture  interest  paid  and 
accrued  £11,690,  sinking  fund  for  redemption  of  debentures 
£2,710,  written  off  uniforms  £222,  written  off  furniture,  tit- 
tings,  plant  and  tools  (10  per  cent.)  £191,  leaving  a  balance 
of  £12,593.  The  directors  recommend  that  there  be  put  to  re- 
serve and  renewals  account  (bringing  it  up  to  £14,000)  £4,000 
dividend  on  preference  shares,  being  the  full  dividend  of  6 
per  cent,  for  1912,  and  2  per  cent,  on  account  of  1913,  £8,000, 
carrying  forward  £593.  The  powers  for  construction  of  a 
railless  traction  system  to  connect  the  tramways  with  the 
rapidly  developing  mining  districts  of  Tonyrefail  and  Gilfach 
Goch  were  authorised  by  Parliament,  and  the  construction  of 
the  system  was  about  to  be  started.  The  results  for  1913 
cannot  be  compared  with  those  for  1912  without  taking  into 
account  the  coal  strike  and  the  strike  of  the  company's  own 
employees  in  that  year. 

1912.  1913. 

Gross    revenue £50,859  ...  £65,241 

Traffic  revenue ...  £49,778  ...  £63,721 

Profit  before  providing  for  debenture  in- 
terest, reserves  and  depreciations,  etc.  £18,680  ...  £27,686 

Passengers   carried        9,035,974  ...  11,660,230 

Car   miles   run 1,093,584  ...  1,311,408 

Average   receipts   per  car   mile       10.92d.  ...  11.66d. 

Average   receipts    per   passenger     1.32d.  ...  1.31d. 

Cost  of  energy  per  ear  mile 2.18d.  ...  2.35d. 

Percentage    of    operating    costs    to    traffic 

revenue          64.67  ...  58.94 

Percentage    of    operating    costs     to     total 

revenue          ..          ...         63.26  ...  57.S6 


Lot's  ltoad  Power  House  Joint  Committee. 

A  meeting  of  the  holders  of  Metropolitan  District  and  London 
Electric  Railways'  Joint  Power  House  Pent  Stock  Charge  was 
held  on  Monday,  March  2nd,  at  the  Westminster  Palace  Hotel, 
Mr.  W.  M.  Acworth  presiding. 

The  Chairman  explained  that  the  object  of  the  meeting  was 
to  ask  their  approval  of  an  increase  of  the  Power  House  Rent 
Charge  Stock.  On  January  15th,  1912,  the  purchase  of 
the  generating  station  and  the  statutory  lease  to  the 
two  railway  companies  were  duly  carried  out,  and  the 
joint  committee  then  created  had  issued  £2,250,000  4 
per  cent.  Joint  Power  House  Rent  Charge  Stock.  Since 
that  date  the  generating  station  had  been  worked  by 
the  two  railway  companies  for  the  supply  of  all  electric 
current  used  on  their  railways,  and  also  for  supplying  current 
to  certain  other  railway  companies  and  consumers  whom  they 
were  authorised  to  supply.  For  the  year  ended  December 
31st,  1910,  the  output  of  the  generating  station  was  about 
130,000,000  Board  of  Trade  units,  while  for  the  year  ended 
December  31st,  1913,  the  output  amounted  to  not  less  than 
156,000,000  units.  Certain  extensions  of  the  railways  of  the 
two  companies  were  under  construction  which,  when  com- 
pleted, would  require  an  additional  supply  of  current.  In 
order  to  provide  for  this  increased  output,  and  for  other 
supplies  which  the  two  railway  companies  were  authorised 
to  furnish,  and  which  they  saw  their  way  to  supply  on  re- 
munerative terms,  and  in  order  also  to  ensure  greater  economy 
in  working,  the  two  companies,  with  the  consent  and  at  the 
charge  of  the  joint  committee,  were  proposing,  and  had,  in 
part  contracted  for,  certain  enlargements  and  extensions  of, 
and  additions  to,  the  generating  station  undertaking.  The 
estimated  cost  was  about  £216,000.  The  principal  additions 
included  a  large  tank  for  the  storage  of  a  reserve  supply  of 
coal,  injection  and  overflow  pipes  to  the  river  Thames  for 
cooling  water  for  condensers,  and  further  generating  plant 
(including  two  15,000-k.w.  turbo  alternators).  It  was  pro- 
posed to  raise  this  sum  of  £216,000,  together  with  the  amount 
required  to  pay  the  6tamp  duty  on  the  further  stock  and  other 
expenses,  by  the  issue  of  the  requisite  further  amount  (not 
exceeding  in  all  £250,000)  of  Joint  Power  House  Rent  Charge 
Stock,  which  would  rank  in  all  respects  jiari  passu  with  that 
already  issued.  Under  the  Act  and  the  statutory  lease  of 
the  generating  station  undertaking  to  the  two  railway  com- 
panies, the  rent  payable  by  the  companies  to  the  joint  com- 
mittee automatically  increased  by  the  amount  of  dividend 
payable  on  any  further  issue  of  rent  charge  stock  as  and 
when  issued.  The  issue  of  new  stock  therefore  did  not  impair 
the  security  for  the  existing  stock,  and  he  would  point  out 
that  under"  the  provisions  of  the  Act  all  enlargements,  exten- 
sions, and  additions  to  the  generating  station  undertaking 
would,  upon  completion,  be  comprised  in  the  lease  granted 
by  the  joint  committee  to  the  two  railway  companies.  The 
rent  which  covered  and  guaranteed  the  dividend  on  all  the 
stock  for  the  time  being  issued,  was  payable  by  the  two 
railway  companies  in  equal  moieties  as  part  of  their  respec- 
tive working  expenses,  thus  the  stock  already  issued  and  the 
proposed  further  issue  were  abundantly  secured,  as  they 
ranked  in  front  of  the  entire  net  revenue  of  the  two  com- 
panies.   The  additional  outlay  had,  after  careful  consideration, 


been  sanctioned  by  the  respective  boards  of  the  two  railway 
companies,  and  approved  by  the  joint  committee,  who  con- 
sidered that  it  was  desirable,  in  view  of  the  recommendations 
received  from  Messrs.  Merz  and  McLellan,  their  electrical 
advisers,  that  in  the  interests  both  of  the  railway  companies 
and  of  the  joint  committee,  the  sanction  of  the  stockholders 
should  be  given.  He  concluded  by  proposing  a  resolution  to 
tins  effect. 

Sir  Algernon  West  seconded  the  resolution,  which  was 
earned  by  the  requisite  three-fourths  majority,  Mr.  Mandelick, 
the  secretary,  stating  that  either  in  person  or  proxy,  the  votes 
in  favour  of  the  resolution  represented  a  total  of  £493,410, 
and  those  against,  £5,500. 


Bath  Electric  Tramways,  Ltd. 

The  annual  meeting  was  held  on  March  4th.  at  Winchester 
House,  EC,  Sir  James  Sivewright,  K.C.M.G.,  presiding. 

In  moving  the  adoption  of  the,  report  (see  Elec.  Rev., 
page  360),  the  Chairman  said  that  the  year  just  closed  was 
without  exception  the  best  which  the  company  had  ever  had, 
both  in  the  mileage  run  and  in  the  traffic  receipts,  and  in  the 
net  earnings.  Fortunately  the  weather,  upon  which  the  whole 
success  of  the  company  depended,  had  been  good.  The  motor 
omnibuses,  which  formed  a  prominent  and  increasing  feature 
of  the  business,  had  had  an  excellent  season,  and  the 
prospects  were  better  than  they  had  been;  already  they 
had  got  orders  running  into  £1,000  for  the  summer 
season.  The.  net  profit  for  the  year  was  £2,354  more  than  for 
the  preceding  year,  and  he  only  hoped  that  their  profits  would 
be  equally  good  this  year.  In  regard  to  working  expenses,  they 
could  claim  to  have  maintained  their  usual  excellent  record. 
Taking  22  other  tramway  companies,  their  working  expenses 
for  1912  averaged  15.98d.  per  car  mile,  and  those  for  81  local 
authorities  which  possessed  tramways  were  6.68d.  In  their 
case  their  working  expenses,  which  included  administration, 
worked  out  at  only  5.32  per  car  mile,  which,  he  thought,  was 
a  testimony  to  the  work  of  their  general  manager.  With  much 
that  was  satisfactory  there  was  a  very  serious  problem  before 
them  on  which  naturally  there  was  a  good  deal  of  difference 
of  opinion.  The  shareholders  had  received  particulars  of  a 
scheme  to  provide  for  the  future  of  the  company,  and  he 
wished  to  make  it  quite  plain  that  the  board  had  only  one 
object  in  view,  and  that  was  the  interests  of  the  shareholders. 
For  many  years  past  they  had  owed  their  bankers  a  very  con- 
siderable sum  of  money.  That  money  had  been  spent  upon 
capital,  and  they  looked  forward  to  repaying  the  loan  either 
by  raising  Debentures  or  by  the  issue  of  Preference  shares  or 
in  some  other  way.  Time  ran  on,  and  they  had  paid  sub- 
stantial amounts  off  the  loan  out  of  capital,  but  at  last  the 
bank  was  extremely  urgent,  and  said  that  such  a  permanent 
loan  was  not  a  banking  matter,  and  the  board  also  found  that 
they  were  crippled  for  lack  of  capital,  and  that  they  could  not 
extend  their  motor  omnibus  service  to  the  extent  that  the 
public  demanded.  They  therefore  approached  the,  bank,  and 
they  allowed  them  to  suspend  the  repayments  for  a  time  out 
of  revenue,  and  they  had  been  putting  the  money  into  motor 
omnibuses,  which  at  the  present  time  were  yielding  a  mag- 
nificent profit.  It  was  apparent,  however,  that  that  condition 
of  things  could  not  go  on  indefinitely,  and  the  board  had  tried 
their  very  best  during  the  last  two  years  to  obtain  financial 
assistance,  but  the  terms  which  would  have  been  exacted  were 
of  such  an  onerous  character  that  they  absolutely  declined  to 
entertain  them.  They  were  told  by  some  that  they  could  get 
the  money  by  prior  lien  bonds.  He,  however,  was  perfectly 
certain  that  the  Preference  shareholders  would  not  agree  to 
such  a  security  being  placed  in  front  of  them.  Then  it  was 
suggested  that  there  should  be  an  assessment  of  all  the  share- 
holders. He  deprecated  that  course  because  it  would  possibly 
have  meant  that  many  of  the  shareholders  would  have  been 
unable  to  meet  the  call  and  their  shares  would  have  been 
forfeited.  He  wished  to  make  it  clear  that  the  scheme  had  not 
emanated  from  the  company's  auditors  as  had  been  stated 
in  certain  quarters.  It  emanated  from  their  local  director 
in  Bath,  Mr.  Cluttcrbuck,  in  conjunction  with  the  general 
manager.  The  board  called  in  the  auditors  to  confer  with 
them;  they  laid  their  plans  before  them  and  the  scheme  was 
their  joint  production.  It  was  a  drastic  scheme,  there  was  no 
doubt  about  that;  but  they  believed  most  firmly  that  it  was  in 
the  best  interests  of  the  company  and  of  every  stockholder, 
debenture-holder  and  shareholder  alike.  The  bank  was  quite 
satisfied  with  it  as  it  repaid  their  loan  over  a  term  of  years 
and  it  also  provided  for  the  reliving  of  the  track.  In  ten 
years'  time  certainly,  probably  before,  they  would  have  to 
commence  that  work,  and  a  very  moderate  estimate  of  the 
cost  was  £30,000.  The  figures  on  which  the  board  had  worked 
in  framing  the  scheme  wen  most  nnservative.  They  had 
suggested  the  suspension  of  the  preference  dividend  for  four 
years,  but  it  was  a  cumulative  dividend  and  would  undoubtedly 
be  paid.  It  was  said  that  they  were  favouring  the  preferred 
ordinary  shareholders  by  the  scheme,  at  the  expense  of  the 
preference  shareholders.  That  was  not  so.  The  preferred 
ordinary  shareholders  had  stood  by  and  seen  their  dividends 
go  into  capital  for  a  good  many  years  past  for  the  repayment 
of  the  bank  loan,  and  by  that  means  the  position  of  the 
driii ■nture-holders  and  preference  shareholders  was  strength- 
ened, and  their  dividend  was  pushed  further  off  by  the  scheme 
for  it  was  not  cumulative.    He  (the  chairman)  held  £10,000 
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preferred  ordinal  id  he  did  nol  bold  one  preference; 
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preference  dividend.    Supposing  thej    were  lucky  enough  to 

earn  £2,400  more  this  yeai   than  lasl  they  would  be  able  to 
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the  preference  dividend  would  not  be  sui  i ther; 

hut  that  thi  5  would  I"'  able  to  pay  a  portion  of  it  and  before 
four  years  had  passed  he  believed  they  would  be  paying  a 
good  proportion  of  it.  They  had  received  promises  of  support 
to  the  scheme  from  a  very  Lar^e  Dumber  of  shareholders,  and 
out  of  £75,000  preference  capital  they  had  received  proini  ei 
of  support  amounting  to  £13,428. 

Mb.  H.  P.  ClutterbucK  seconded  the  motion  and  the  report 
was  adopted. 

The  Chairman  then  formally  proposed  a  resolution  approving 
of  the  scheme  as  set  out  in  his  speech. 

Mr.  ClutterbtjcK,  in  seconding,  said  that  at  first  he  was 
strongly  opposed  to  the  idea  of  waiving  the  preference  divi- 
dend for  even  two  or  three  years  because  the  company  had  a 
successful  tramway  doing  good  business.  They  had,  however, 
taken  the,  best  expert  advice  they  could  get  and  it  appeared 
to  him  that  if  they  were  to  continue  as  they  were,  in  the  long 
run  they  would  be  doing  far  greater  injustice  to  the  share- 
holders than  they  were  by  facing  the  position  now. 

Considerable  discussion  ensued  in  which  several  shareholders 
asked  the  board  to  adjourn  the  matter  in  order  to  see  whether 
it  was  not  possible  to  arrive  at  some  scheme  whereby  the 
preference  dividend  would  not  have  to  be  waived,  and  eventu- 
ally the  chairman  agreed  to  adjourn  the  matter  for  at  least 
three  months,  on  the  understanding  that  in  the  meantime 
the  directors  would  be  pleased  to  give  consideration  to  any 
proposals  that  shareholders  might  make. 


Bournemouth  and  Poole  Electricity  Supply  Co,,  Ltd. 

The  directors'  report  for  the  year  ended  December,  1913, 
states  that  the  capital  expended  during  the  year  amounted  to 
£3,819,  making  the  total  £473,397.  The  balance  from  revenue 
account  for  the  year,  after  deducting  generation  and  distri- 
bution costs,  rent,  rates,  taxes,  wages,  directors'  fees,  general 
establishment  and  other  charges,  and  proportion  of  salaries,  was 
£39,452,  plus  £2,144  brought  forward,  making  the.  total  amount 
available  £41,596.  Prom  this  there  are  deducted  :  Interest  on 
debenture  stock  and  interest  on  temporary  loans,  less  income 
tax,  £9,723;  leasehold  and  special  redemption  funds  and  in- 
terest, £1,829;  amount  written  off  suspense  accounts,  £358; 
amount  carried  to  reserve  for  depreciation,  etc.,  £6,000;  leaving 
available  for  distribution  for  the  year,  £23,686.  After  paying 
the  4J  per  cent,  and  6  per  cent,  preference  dividends,  a  final 
dividend  at  the  rate  of  9  per  cent,  per  annum  is  declared  for 
the.  last  half-year,  in  addition  to  the  interim  dividend  at  the 
rate  of  5  per  cent.,  and  there  remains  a  balance  of  £2,145  to 
be  carried  forward. 

The  total  applications  received  at  the  31st  December  last 
amounted  to  the  equivalent  of  8,790  k.w.,  an  increase  of 
545  K.w.  for  the  year.  The  total  number  of  units  sold  for 
all  purposes  was  3,668,007.  The  directors  of  the  Eichmond 
(Surrey)  Electric  Light  and  Power  Co.,  Ltd.,  have  declared 
a  dividend  of  6  per  cent,  on  their  ordinary  shares. 


Units    generated  

Units  sold — Public  lamps 

Private  consumers,  by  meter 
Total   sold         

Used  on  works  

Total  accounted  for 

Not   accounted   for     

Public    lamps 

Total  maximum  supply  demanded         

The  annual  meeting  was  held  yesterday. 


4,721,639 

20,891 

3,647,116 

3,668,007 

381,857 

4,049.864 

671,775 

131 

2,692k.  w. 


Newcastle-on-Tyne  Electric  Supply  Co.,  Ltd. 

The  annual   meeting   was   held   in   Newcastle  on  6th   inst., 
Dr.   J.   T.  Merz,   chairman,  presiding. 

In  moving  the  adoption  of  the  report  (see  Elec.  Rev.  p.  403) 
the  Chairman  said  the  ordinary  business  of  the  company  had 
progressed  satisfactorily  during  the  past  year.  The  h.p.  con- 
nections had  increased  by  29,349,  which  compared  with  an 
increase  of  22,700  in  the  preceding  year.  The  horse-power 
connected  cost  £5  18s.  5d.,  as  compared  with  £7  7s.  in  the 
previous  year.  Their  total  profit  of  £141,000  was  £20,000 
more  than  in  the  preceding  year.  Their  capital  expenditure 
had  been  £174,000,  and  of  this  £19,000  had  been  spent  on  the 
Dunston  power  station,  which  was  only  the  beginning  of 
large  extensions  which  the  company  would  have  to  carry 
out  there  during  the  year  to  meet  the  demands.  £41,000  had 
been  spent  on  mains,  £35,000  on  sub-stations,  and  £79  000 
had  been  spent  in  acquiring  the  assets  of  the  Durham  Col- 
lieries Electric  Power  Co.,  Ltd.     The  latter  company  started 
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station    into    their  own    hands   and    work   it    tl  The 

colliery  owners  ultimately  asked  thi  trie  Supply 

Co.  to  .  uppk   thi  i  the  most  experienced  producers 

of  electricity,  and  to  work  the  station  for  them,  and,  if  neces- 
sary, to  supplement  the  production  through  the  company's  own 
mains.      An    agreement    was   entei  Inch    gave    the 

company  a  substantial  profit.  The  Newcastle  Co.  assisted  the 
Durham  Collieries  Co.  with  capital  and  also  became  part 
owners  of  the  power  station  by  adding  to  it  a  certain  amount 
of  plant.  it  was  afterwards  suggested  that  the  Newcastle 
Co.,  being  interested  in  the  supply  of  electricity  in  Durham 
county,  should  acquire  the  assets  of  the  Collieries  Co.,  and 
negotiations  were  afterwards  completed  at  a  figure  which  was 
considered  satisfactory.  The  business  of  the  Durham  Collieries, 
Ltd.,  cost  them  £118,000,  and  it  brought  in  a  revenue  of 
£46,500.  The  assets  in  the  Durham  Collieries  included  shares 
in  the  Houghton-le-Spring  Lighting  Co.,  which  had  a  pro- 
visional order.  The  Houghton  Co.  had  a  capital  of  about 
£15,500,  and  its  business  was  increasing.  The  chairman, 
speaking  of  the  financial  position  of  the  Newcastle  Co.,  said 
that  during  the  year  they  had  made  an  issue  of  £400,000 
second  debenture  bonds  bearing  interest  at  5  per  cent.  Of  the 
profits,  £10,000  of  the  increase  had  been  placed  to  reserve, 
increased  dividend  represented  £5,000,  and  the  remainder  went 
to  increased  interest.  As  to  upkeep  and  repairs,  £66,000  had 
been  spent  this  year  over  their  whole  system,  and  in  the 
last  ten  years  something  like  £340,000  had  been  spent,  which 
had  kept  the  system  at  the  highest  point  of  efficiency.  The 
cost  of  producing  electricity  at  the  present  time  was  lower 
than  it  had  ever  been. 

Dr.  Merz  next  spoke  of  the  directors'  proposal  to  acquire 
the  shares  of  the.  County  of  Durham  Electrical  Power  Distribu- 
tion Co.  The  first  reason  for  the  proposal  was,  he  said, 
purely  local  or  geographical.  The  Newcastle  Co.  already  had 
a  large  interest  in  the  Durham  County  Co.,  and  had  also  a 
large  amount  of  property  in  generating  stations  and  mains, 
which  enabled  them  to  supply  electricity  through  the  Durham 
Co.,  and  to  reach  the  waste  heat  stations,  which  constituted 
a  very  important  item  in  the  Newcastle  Cos.  business.  The 
Newcastle  Co's.  capital  over  the  whole  Durham  area  amounted 
to  £619,000.  This  showed  their  financial  interest  in  the  county. 
The  progress  of  the  Durham  Co.  had  been  slow,  and  the  New- 
castle Co.  had  helped  it  as  far  as  possible.  The  Durham  Co. 
was  their  largest  consumer,  a  further  important  point  of 
interest.  They  got  £119,000  from  the.  Durham  Co.  last  year, 
or  26  per  cent,  of  their  total  revenue.  If  the  shareholders  lost 
that  customer  all  at  once  they  would  lose  all  the  money  they 
now  enjoyed  in  the  form  of  ordinary  dividend.  In  addition, 
the  Newcastle  Co.  owned  nearly  £49,000  of  the  Durham  Ordi- 
nary stock,  and  shareholders  in  the  Newcastle  Co.  held 
£183,600  in  the  aggregate  in  the  Durham  Co.  The  Durham 
Co.  was  now  managed  under  dual  control,  the  distribution  of 
electricity  being  carried  out  by  the  Newcastle  Co.  The  scheme 
for  acquiring  the  shares  in  the  former  company  had  been 
framed  by  a  committee  of  three  directors  from  each  company, 
and  the  figures  as  set  out  in  the  memorandum  were  considered 
fair  to  both  parties. 

Mr.  J.  H.  Armstrong  seconded  the  adoption  of  the  report, 
and  said  it  was  not  that  Co's.  intention  to  spend  a  large  sum 
of  money  on  developments  in  the  Durham  area,  but  thev 
would  meet  developments  as  they  came  on.  It  was  not  their 
idea  to  go  in  for  huge  developments.  The  Durham  Co.  had 
been  progressive  so  far  as  development  was  concerned,  but  of 
the  gross  profits  the  greater  benefits  had  gone  to  the  New- 
castle Co. 

The  report  was  adopted. 

The  proposals  for  acquiring  the  shares  of  the  Count v  of 
Durham  Co.  were  confirmed,  as  also  was  the  following  recom- 
mendation :—"  That  each  of  the  existing  £5  preference  shares 
in  the  capital  of  the  company  whether  issued  or  unissued,  be 
sub-divided  into  S  preference  shares  of  £1  each,  and  that  each 
of  the  existing  £5  ordinary  shares  in  the  capital  of  the  com- 
pany, whether  issued  or  unissued,  be  sub-divided  into  5  ordi- 
nary shares  of  £1  each." 


Japan. — The  amount  of  new  capital  invested  in  elec- 
trical companies  in  Japan  during:  January  last  is  returned  at 
£219,000,  £30,000  being-  in  connection  with  newly-organised  con- 
cerns, and  £189,000  for  the  extension  of  existing  undertakings. 
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Madras    Electric    Tramways    (U>04),    Ltd.  —  The 

accounts  for  the  year  ended  December  31st,  1913,  show  a  gross 
profit  of  £21,345.  After  debiting:  interest  and  London  office 
expenses,  making  provision  for  the  debenture  stock  sinking  fund, 
and  transferring  £7.000  to  the  depreciation  and  renewal  fund 
(being  an  increase  of  £2,000  on  amount  transferred  in  1912),  there 
remains  a  balance  of  £9,121,  plus  £3,432  brought  forward,  making 
£12,553,  Out  of  this  it  is  proposed  to  pay  6  per  cent,  per  annum 
on  the  preference  shares,  absorbing  £5,869,  5  per  cent,  per  annum 
on  the  ordinary  shaies,  £2,863,  and  to  write  off  from  the  cost  of 
issue  of  new  preference  shares  £500,  leaving  to  be  carried  forward 
£3,321.  The  traffic  receipts,  which  show  an  increase  of  7*71  per 
cent,  upon  1912,  continue  to  develop  satisfactorily,  and  further 
rolling  stock  iB  being  provided.  The  undertaking  has  been  main- 
tained, as  heretofore,  out  of  revenue,  and  special  improvements  and 
renewals  have  been  debited  to  the  depreciation  and  renewal  fund, 
as  formerly.  The  reserve  arising  from  the  debenture  stock  sinking 
fund  now  amounts  to  £5,424.  Daring  the  year  2,640  additional 
6  per  cent,  cumulative  preference  shares  were  allotted,  the  total 
number  issued  being  now  20,000.     The  meeting  was  held  yesterday. 

The  Mackay  Companies. — The  annual   report  states 

that  the  Commercial  Cable  Co.  is  engaged  in  a  further  suit  against 
the  Newfoundland  Government  for  repudiation  of  a  contract,  the 
Government,  notwitwstanding  the  company's  legal  victory  when 
the  case  was  referred  to  the  British  Privy  Council,  having  declined 
to  carry  out  the  provisions  of  the  contract.  A  substantial  increase 
has  been  made  in  reserves,  and  extensions  have  gone  on  as  usual 
without  the  issue  of  obligations  or  the  use  of  any  portion  of  the 
reserves.  The  Gott  invention,  by  which  the  companies'  sub- 
marine cables  and  landlines  may  be  joined  at  will  into  one  con- 
tinuous circuit,  and  the  whole  operated  by  Morse  instruments  in 
the  Morse  code,  is  in  daily  use. — Financial  News. 

Ilaillielris,  Ltd. — The  directors  of  this  company  (which 
last  year  changed  its  name  from  Hadfield's  Steel  Foundry  Co., 
Ltd.)  in  their  report  for  1913,  state  that  they  propose  to  add 
£15,000  to  the  reserve  and  renewal  account  and  carry  forward 
£50,469.  In  addition  to  the  interim  dividend  of  Is.  per  share  paid 
in  August  last  on  the  ordinary  shares,  a  further  dividend  is  to  be 
paid  on  the  ordinary  shares  of  2s.  per  share,  together  with  a  bonus 
of  Is.  per  share.  The  directors  record  the  death  of  Mr.  Benjamin 
Freeborough,  one  of  the  first  directors  of  the  company. 

flrl ton    Mowbray    Electric  Light  Co.,    Ltd. — Mr. 

W.  J.  New  presided  at  the  annual  meeting  held  last  Friday.  The 
directors  reported  that  the  revenue  for  the  year,  including  a 
balance  of  £411  brought  forward,  amounted  to  £3,065,  and  after 
providing  £1,000  for  debenture  interest,  there  remained  £2,065 
available  for  distribution.  A  dividend  at  the  rate  of  3  J  per  cent, 
per  annnm  was  recommended,  placing  £750  to  reserve  fund  for 
renewal  of  plant,  and  carrying  forward  £615.  The  chairman 
referred  to  the  substantial  reduction  of  the  fuel  account. 

Automatic  Telephone  Manufacturing:  Co.,   Ltd. — 

According  to  a  financial  daily,  the  profit  for  1913  amounted  to 
£22,911,  against  £13,498  for  the  preceding  year.  Afterpayment 
of  preference  dividend  and  writing  off  £8,000,  against  £1,313  a 
year  ago,  there  remains  £3,000  to  be  carried  forward,  against  £370 
brought  in. 

Canadian  General   Electric  Co.,  Ltd. — A  quarterly 

dividend  of  13  per  cent,  for  the  three  months  to  March  31st 
(at  the  rate  of  7  per  cent,  per  annum)  on  the  common  stock  is 
announced. 

Alley  A;  MacLellan.  Ltd. — Dividend  on  ordinary  shares 
6  per  cent,  per  annum,  carrying  forward  £1,741.  For  depreciation, 
£5,012  was  written  off,  and  £6,000  was  put  to  reserve. 


STOCKS -AND    SHARES. 


Tuesday  Evening, 
Monday  in  this  week  wa3  one  of  the  most  depressing  days  that 
the  Stock  Exchange  has  seen  for  months.  Apart  altogether  from 
the  fact  that  it  poured  with  rain  from  start  to  finish,  there  was 
fairly  heavy  liquidation  in  the  Stock  Exchange  as  well.  Ulster  at 
home,  Brazil.  Mexico  and  the  United  States  abroad,  were  given  as 
the  principal  causes  for  the  prevailing  depression,  and  for  the 
unwillingness  of  capitalists,  small  or  large,  to  come  forward  with 
any  buying  orders. 

We  reproached  a  partner  of  one  of  the  biggest  financial  houses 
in  the  City  for  not  supporting  the  particular  markets  in  which  his 
firm  are  interested,  but  he  protested  that  they  had  already  done 
bo,  though  all  their  energies  were  wasted.  Some  men  said  that 
there  was  a  wet  blanket  over  the  Stock  Exchange,  while  others 
called  it  "dry  rot";  whichever  designation  may  be  the  more 
correct,  it  is  certain  that  the  bears  were  in  possession  of  the  field 
at  the  beginning  of  the  week  ;  though  the  sharp  recovery  which 
occurred  on  Tuesday  from  the  lowest  prices  touched  went  some 
way  towards  wiping  out  the  previous  falls. 

Mr.  Asquith's  speech  was  read  as  a  sign  that  all  danger  of  civil 
war  in  Ireland  could  be  regarded  as  over.  Upon  this,  and  fresh 
indications  of  money's  remarkable  easiness,  came  substantial 
rallies  in  most  of  the  markets,  optimism  once  more  raising  a  timid 
head. 


Electricity  Supply  shares  are  mostly  steady,  in  view  of  the 
latest  development  which  has  arisen,  namely,  the  possible  for- 
mation of  another  group  composed  of  certain  members  of  the 
London  supply  companies  for  the  purpose  of  presenting  a  Bill  of 
their  own,  as  distinct  from  that  initiated  by  the  County  of  London 
Company  to  come  shortly  before  Parliament.  This  was  an 
unexpected  step  ;  and,  pending  further  details,  those  in  the  Stock 
Exchange  who  are  mainly  interested  in  the  matter  are  cautious  in 
their  expressions  of  opinion.  The  idea  of  a  super-company,  how- 
ever, on  the  lines  already  mooted,  did  not  meet  with  whole-hearted 
approbation. 

The  County  of  London  Company  has  decided  to  make  a  fresh 
issue  of  new  Ordinary  shares  at  1 1 J  and  of  new  Preference  shares 
at  £11.  As  the  existing  quotations  are  12 i  and  12  respectively, 
these  prices  including  dividends  of  9s.  and  6a.  per  share,  no  doubt 
the  proprietors  will  subscribe  readily  enough.  The  South  London 
Company,  in  its  report  issued  early  this  week,  gives  notice  that  at 
next  Monday's  meeting  resolutions  will  be  submitted  for  increasing 
the  capital  by  the  issue  of  12,000  new  £5  Preference  shares  ; 
while  the  South  Metropolitan  may  be  asking  for  fresh  capital 
before  long. 

It  is  possible,  too,  that  there  may  be  some  kind  of  issue  made 
to  deal  with  the  electric  lighting  at  Hendon  and  its  vicinity  ; 
while  there  is  a  somewhat  ambitious  scheme  on  foot  in  connection 
with  the  supply  of  power  to  a  number  of  provincial  centres  where 
electricitynnay  be  said  to  have  scarcely  emerged  from  the  stage  of 
infancy.  Of  this  last-named  project,  however,  there  will  probably 
be  more  to  say  by-and-bye.  Westminsters  and  Kensingtons  are 
rather  easier  on  the  week,  and  Charing  Cross  "  City  undertaking  " 
Preference  fell  J.  On  the  other  hand,  rises  have  been  secured  by 
Edmundsons'  Preference  and  South  Metropolitan  Preference,  while 
several  of  the  Debenture  stocks  are  advanced.  Bournemouth  and 
Poole  Ordinary  rose  10s.  on  the  increased  dividend,  and  on  a  slight 
demand,  to  supply  which,  however,  there  were  no  shares  offering. 

The  railway  group  showed  pronounced  weaknesp,  Ordinary,  Pre- 
ference and  Debenture  stocks  all  giving  way,  but  in  Tuesday's 
improvement,  this  market  shared  to  the  full.  Underground 
Electric  shares  dropped  to  2 J,  a  fall  of  5s.,  to  recover  to3j,  and  the 
Income  Debentures  lost  1  on  balance,  holders  being  disappointed 
with  the  speech  made  by  Sir  Edgar  Speyer  at  the  meeting  last 
week,  when  he  presented  masses  of  interesting  statistics,  but  did 
not  indicate  when  the  company's  shares  might  be  likely  to  come 
into  receipt  of  the  dividend.  The  6  per  cent.  First  Income  Deben- 
ture stock  is  also  a  point  lower.  City  and  South  London  Junior 
Preference  stocks  are  flat;  to  pay  the  full  dividend  on  the  1903 
Preference,  the  sum  of  £7,400  has  been  debited  to  capital  account. 

British  Electric  Traction  issues  show  falls,  with  the  exception  of 
the  two  Debenture  stocks,  both  of  which  are  a  point  higher.  The 
six  different  kinds  of  securities  seem  to  be  a  nuisance  to  the  market, 
and  this  may  give  point  to  the  whisper  of  a  possible  reorganisation 
of  the  company's  capital  account.  If  there  be  any  truth  in  it,  the 
hope  may  be  permitted  that  another  scheme  would  be  so  worked 
out  as  to  do  away  with  the  present  cumbersome  arrangement,  by  the 
substitution  of  one  single  security  for  some  of  the  existing  stocks. 

The  American  market  has  furnished  one  of  the  principal  reasons 
for  depression  in  the  Stock  Exchange,  by  consequence  of  some  of 
its  shares  falling  with  unexpected  rapidity.  This  induced  realisa- 
tions from  some  of  the  Continental  bourses,  and,  sympathetically, 
Canadians  have  been  affected.  British  Columbia  Electrio  Deferred 
dropped  6  points,  the  Preferred  Ordinary  and  the  Preference 
stock  1  and  2  points  each.  Sbawinigan  Water  is  2  down,  though 
the  company's  First  Mortgage  bonds  at  108  are  1  better.  Montreal 
Common  stock,  after  its  rise  of  5  last  week,  reacted  3  points. 

The  Mexican  debacle,  of  course,  added  emphasis  to  the  uneasiness 
already  prevailing.  Mexico  Trams  are  1  dowD,  and  Mexican  L'ght 
and  Power  Common  shares  fell  1,  though  several  others  in  this 
group  have  hardened — notably  Mexican  Light  and  Power  bonds, 
and  Mexico  Tramways  Firsts.  Brazil,  too,  has  a  crisis  of  its  own, 
and  in  a  severe  slump  which  overtook  Brazilian  Government  bonds 
and  other  securities  connected  with  that  country,  Brazil  Tractions 
receded  to  85,  a  fall  of  4i,  from  which  came  recovery  to  87.  Para 
Electric  Preference  are  ',  down,  and  sharp  falls  took  place  in  the 
bonds  of  the  Rio  Tramways  and  the  Sao  Paulo  Tramways  Com- 
panies. River  Plate  Ordinary  stock  added  another  10  points  to  its 
rise  of  18  early  this  month,  the  quotation  at  present  being  240 
middle — which,  by  the  way,  makes  the  6  per  cent,  non-cumulative 
Preference  stock  look  cheap  at  its  present  price  of  105i  middle, 
at  which  the  yield,  allowing  for  accrued  interest,  is  nearly  53  per 
cent,  on  the  money.  The  next  dividend  is  payable  at  the  end  of 
April. 

The  Telegraph  market  is  quiet,  although  several  of  the  principal 
securities  have  been  adversely  affected  by  the  severe  falls  in 
American  Rails.  New  York  Telephone  bonds,  for  instance,  are  i 
lower,  and  the  Anglo-American  Telegraph  group  has  given  way. 
Marconis  have  been  flat,  dropping  to  3J  at  one  time,  thcugh  the 
loss  was  more  than  regained.  The  Preference  are  y'a  higher. 
Oriental  Telephones  at  2  J  are  yV  harder. 

In  the  Manufacturing  division,  Brush  4  J  per  cent.  First  Deben- 
ture stock  recovered  most  of  its  dividend,  rallying  to  41,  but  the 
Second  Debenture  remains  at  25.  British  Thomson -Houston 
Debenture  is  firmer,  and,  amongst  the  shares,  British  Aluminium 
Ordinary  hardened  to  lfV  India  Ruobers  fell  to  11.  Electric 
Constructions  went  back  a  trifle,  and  Castner-Kellners  eased  off  to 
2%  \.  The  market,  as  a  whole,  is  uninteresting.  The  Rubber  share 
market,  like  most  of  the  others,  has  been  depressed,  and  the  list- 
ing of  1 ,200  tons  at  the  Mincing  Lane  auctions  this  week  was 
sufficiently  heavy  to  cause  a  little  promiscuous  selling  of  the  prin- 
cipal shares.  But  the  sales  went  better  than  people  expected, 
and  the  Stock  Exohange  put  up  prices  of  most  of  the  leading 
issues,  giving  the  market  a  firm  appearance. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


NAME. 


Bath  Tram*,  Prof.  Ord 

Do.    6%  Prof 

Do.     14%  Deb 

Brit.  Eloo.  Trao.,  6  %  Pref. 

Do.        Do.  Deferred 

Do.        Do.  6  %  Oum.  Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  5  %  Perp.  Dob.     . . 

Do.  44%  2nd  Deb. 

Central  London  Railway,  Ord. . . 

Do.    Gtd.  Assented 

Do.    Pref 

Do.    Gtd.  Assented 

Do.    Def 

Do.    Gtd.  Assented 

Do.    4  %  Deb 

City  4  8.  London,  fi%  Pref.,  1891 

Do.        Do.  189fi      .. 

Do.        Do.  1901      .. 

Do.        Do.  1908      .. 

Do.    4  %  Deb 

Hastings  Trams,  6%  Prof. 

Do.    44  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  6  %  Deb,    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6%  Cum.  Pref. 

Do.  Do.    44%lBtDeb.  .. 
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Dividends 

Share. 

for 

1 

191  a 
Nil 

WIS. 

1 

5 

s 

100 

44 

44 

100 

100 

100 

6 

6 

100 

B 

100 

f. 

B 

100 

44 

44 

100 

8 

8 

100 

4 

100 

4 

4 

100 

4 

100 

2 

a 

100 

4 

100 

4 

4 

100 

6 

6 

100 

B 

5 

100 

6 

S 

100 

5 

5 

100 

4 

4 

1 

6 

fit 

100 

44 

44 

6 

34 

3 

100 

4 

4 

100 

5 

6 

1 

1 

fit 

100 

44 

44 

Closing 
Quotation. 

Mi." tta 


4-     i 

70  —  7B 
IB*-  174 

«4-     HJ 

po  —  92 
B8  —  B9 

9B  —  98 
80  —  h:; 
r>7  —  63 

81)  —  82 
UK  —  7:1 
82  —  84 
B7  —  62 
79  —  81 
97  —  M 
9.1  —  117 
95  —  97 
'9  —  92 
89  —  92 
88  —  90 

4-     I 

67  —  72 
2—24 

71  —  76 

85  —  87 


UIkii 

Present 

+  or 

Yield 

Fall 

p.o. 

- 

£   H.  d. 

Nil 

r,  1:1     1 

6    0    0 

4 

-I 

—1 

11  io   B 

—1 

6     1     8 

+  1 

B     2     (1 

+  1 

6    8    6 

4  16    9 

—1 

4  17    B 

6    9    7 

4  16    a 

8    4     6 

—1 

4  18    7 

4    n  10 

6    3     1 

6    3     1 

-ft 

6    8    8 

6    8    8 

4     9    0 

8    0    0 

6    6    0 

6    0    0 

6    6    8 

6  16    0 

6  18     4 

6    7    2 

London  Kloo.  Railways,  4  %  Dob, 
London  United  Trams,  4  %  Dub, 
Metropolitan  Railway  Consol.  .. 

Do,    Surplus  Lands 

Do.    8*  %  Deb 

Do.    8)  %  Prof 

Do.    8*  %  Con.  Pref 

Metropolitan  Distriot  Ord. 

Do.    6  %  Deb 

Do.    4  "I  Deb 

Do.    4  %  Prior  Lien 

Do.    44  %  First  Pref 

Do.    8j  %  Gtd 

Metro.  Eloo.  Trams,  44  %  Deb, 

Do.    6  %  Dob 

Potteries,  Ord 

Do.    6  %  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground  Elco.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord. . . 

Do.     6  %  Pref 

Do.    44%  Deb 


Dlvldond. 
for 


Cloning 
March  10th. 


89  —  91 

63  —  67 

424—  43 

68  —  65 

87  —  B0 

Hi  —  Kl 

80  —  H'J  i,| 

apt-  aoj 

188  —141 
98  —  96 
97  —  99 
w;  -  h:i  id 
74  —  76 
91  —  94 


BB 


09 


43-   *.'h 

84  —  87 

8-     i 
66-70 

8i-    Si 

i-       ,7„ 

112  -HI 

99  -101 

89-90 

80  —  85 


BiM    PrwMl 

♦  >,r  I    Yl*ld 
Fail       p.o. 


£  a.  d. 

4     7  11 

4     4     7 

1   1-     7 

4    3    4 

4     6     1 

-4 

Nil 

4     6     1 

4    4     8 

4    0  10 

B    1    1 

4  12     1 

-2 

4   IB     U 

— 1 

6    8    6 

7  ia   8 

6    8    6 

8    0    0 

6  14     1 

+  4 

Nil 

Nil 

— 1 

6    S    8 

4    9    0 

— 1 

6  13     1 

Nil 

4  11     6 

6    6    0 

ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  TraraB,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    44  %  Deb 

Do     6  %  Deb 

Auokland  TramB,  6  %  Deb. 
Bombay  Elec.  S.  &  Trams,  Pref, 

Do.    4J  %  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traotion,  Light  and  1 
Power ) 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44  %  Deb 

B   Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6  %  Pref. 

Do.    4*  %  1st  Mort.  Deb. 

Do.    44  %  Vanoouver  Deb.    . . 

Do.    4J_%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds  .. 
Kalgoorlie  Eleo.  Trams 

Do.    6%  A  Deb 

Do.    6%BDeb 


5 
6 

3 

It 

100 

4 

4 

100 

44 

44 

100 

5 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

6 

« 

6 

8 

8 

5 

B 

6 

100 

44 

9 

100 

H 

100 

6 

6 

100 

B 

6 

40 

44 

4* 

100 

4* 

4 

100 

4 

*t 

6 

74 

fil 

5 

6 

6 

100 

44 

44 

1 

5 

6 

6 

5 

6 

100 

4 

4 

100 

6 

6 

$1000 

1 

B 

Nil 

6 

100 

B 

6 

100 

8 

4*2-   BrS, 

4A-  *A 
924—  944 

97  —101 
964-  934 

108  —106 
10J—  114 
94j-  96| 

98  —100 

86  —  88 

78-  84 
43-  61 
98  —101 
113  —117 
105  — lO'.l 
101  —104 
98  —101 

94  —  98 

95  —  98 
61-  6| 
5—6J 

96  —  99 
8-      I 

6i-    54  xd 
91  —  96 
89  -  93 
984—  974 

0-      A 
85  —  90 
10  —  20 


6    8    7 

6    0    7 

* 

4    4     8 

4  10    0 

5     1     6 

4  14     3 

6     4    4 

4  13    3 

5    0    0 

24 

6  16    4 

4  18    6 

4  13    0 

4    9     1 

6 

6  16    9 

1 

6  10     1 

a 

4  16    2 

4    9     1 

4  12    0 

4    6    9 

6  li     1 

4  15    3 

4  11     0 

6  18    4 

4  10  11 

4    3    4 

6    7    8 

5    2    6 

Nil 

6  11     1 

' 

Nil 

La  Plata  Eleo.  Trams,  Ord, 

Do.     Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5%  Deb 

Madras  Eleo.  Tr.,6%  Cum.  Pref. 
Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      .. 

Do.    6%  Pref 

Do.    5%  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
6  %  Bonds  J 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  1 
6  %  1st  Deb.  J 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  4J  %  Deb. 


1 
1 

4?d. 

6 

1 

6 

6+ 

1 

6 

6 

100 

B 

6 

5 

6 

6 

100 

6 

6 

100 

6 

6 

$1000 

5 

5 

$100 

7 

7 

6 

5 

100 

6 

6 

6 

10 

lot 

6 

6 

6 

100 

6 

5 

6 

6 

6 

100 

44 

44 

5 

5 

100 

6 

6 

$500 

6 

6 

100 

5 

6 

100 

6 

6 

5 

7 

7 

6 

6 

6 

100 

5 

5 

100 

44 

44 

Jfci 


54 

97 


87J- 


904 

101 

92 

974 
5* 
5i 


5  4  3 

6  11  7 

4  17  0 
6    2  0 

6  0  0 

5  i;i  I 

7  1  a 

9    6  0 

6  6  4 
6  5  3 
6    9  1 

4  13  9 

5  1  0 

6  10  6 
4  19  0 


6    2 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES —HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref.  . 

Do.    Second  6  %  Pref. . . 

Do.    44  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord. 

Do.    7  %  Cum.  Pref.     . . 
Central    Electrio  Supply,  4  < 

Guar.  Deb.  J 
Charing  Cross,  West  End  &  City 

Do.    44%  Cum.  Pref.  .. 

Do.     "  City     Undertaking 
4J  %  Cum.  Pref 

Do.    Do.    4%  Deb.      .. 
Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord. 

Do.    6%  Cum.  Pref.    .. 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  of  London,  Ord,  . . 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    4j  %  Seoond  Deb. 
Edmundson'e,  Ord. 

Do.    6  %  Cum.  Pref.    . . 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb 
Folkestone 

Do.    6%  Cum.  Pref.    .. 

Do.    44  %  First  Deb.    . . 


10 

Stook 


Stock 
100 
10 
10 

8tock 

Stock 

£3 


44 


10  —  11 

84-  94 
io  —  104 

94  —  97 
9—94 
88-    9J 

91  —  94 

4|-  6i 
48-  4 
31-     4| 

92  —  94 
4?-     B| 

97  -  100 
18  -  19 
13  -  14 
116  -120 
100  -103 
124-  18 
113-  12} 


li..' 


-106 


100  -103 


84 
44-    6 
4§-    *i 

93  —  95 


+  4 

6    7    4 

4  14    9    1 

5  11    7 

4-1 

4  12    9 

-  4 

5    4    0 

8  16    9 

+1 

4     5     1 

6  14    8 

4  13    4 

-4 

5    0    0 

4    5     1 

4  13    0 

4  10    0 

5    6    3 

4    6    9 

4    7    4 

+  1 

4    8     1 

6    7    8 

+  4 

4  18    0 

+  1 

4    5    9 

4     7    6 

Nil 

+  4 

7   1   a 

5    3    6 

6    0    0 

6  a  7 

+1 

4  14    9 

1 

Hove 

Kensington  &  Knightsbridge,Ord 

Do     4  %  Deb 

Kent  Eleo.  Power,  44  %  Deb.  . . 
London  Eleotric,  Ord 

Do.    6%Pref 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    84  %  Mort.  Deb 

North  Metropolitan  Power  Sup-  1 

ply,  6  %  Mortgages  (RedT)  J 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    34  %  Deb 

South  London,  Ord. 

Do.  5  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.  44  %  First  Deb.  Stook  . . 
Urban,  Ord 

Do.    5%  Oum  Pref 

Do.  44  %  First  Mort.  Deb,  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


--  | 


•  Unless  otherwise  stAti  d  all  shares  are  folly  paid.        t  Interim  Dividend.        ;  8s.  Cash  and  2%  in  Funded  Certs. 


4  17  3 

5  12  1; 
4    7  0 

6  12  0 
4  10  0 
6  11  7 
4  5  1 
B  9  1 
4  10  0 
4  10  0 
4     1  4 

4  17  1 

3 


s  U 
6    7 

6    0  0 

6    0  0 

4     2  4 

6  10  4 

4  19  0 

5  12  0 
4  10  0 

4  13  0 

6  1  a 

6  11 


Continued    en    imxi    pmga- 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Cmiinwd.) 


ELECTRICITY    SUPPLY    AND    POWER- COLONIAL    AND    FOREIGN. 


Dividend? 
for 


Closing 

Rise 

Quotations 

+  or 

March  lOtb. 

Pall 

6  —     BJ 

78-     8 

54-  fa 

+  iTi 

90  —  92 

in  -117 

123  -128 

,7»-     8 

90  —  93 

88  —  90 

91  —  91 

98  —  95 

ft-      fl 

102  —104 

li-     1J 

103$- 106$ 

+  '» 

67  —  72 

+  2 

41  —  44 

—1 

711  —  84 

B0  —  Hi 

+  3 

65  —  69 

+  1 

Present 
Yield 
p.o. 


Dividends 
for 


Closing 

Rise 

Quotations 

+  or 

March  10th. 

Fall 

n 

-  69 

2;;ii 

-285 

-3 

10 

—  20 

sns 

—245 

+  10 

103 

-108 

11)1 

-103 

108 

—104 

US 

-146 

-2 

107 

—109 

+  1 

II  m 

-102 

+  11 

96 

—  !9 

B8 
H 

—  90 

-  35 

ion 

— K2xd 

Present 
Yield 
p.o. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6  %  Pref 

Calgary  Power,  lBt  Mort.  Bds. .. 
Canadian  Gen.  El.  Com 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord, 

•Do.    5  %  Deb 

Elec.  Lt.  and  P.  of  Cochabamba,  \ 

6  %  Bonds  I 

Eleo.  Supply  Victoria,  6  %  1st ) 

Mort.  Deb.  I 

Eleo.    Dev.    Ontario,    5   %    1st » 

Mort.  Bonds  I 

Kalgoorlie  Eleo.  P.  and  L.,  Ord 

Do.    6%  Pref 

Kaministiquia  Power,  5  %  G.  Bs 
Madras,  Ord. 

Melbourne,  5  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  1st  M.  Bds 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Prof.     . . 

Do.    5  %  1st  Mort.  Go'.d  Bds 

Do.    6  %  2nd  Mort.  Bonds    . . 


6 

6 

6 

6 

H 

6t 

6 

h 

6 

100 

5 

5 

8100 

7 

8 

$100 
1 

7 

5 

7 

100 

5 

6 

100 

6 

6 

100 

5 

6 

$600 

5 

6 

10/- 

Nil 

1 

6 

6t 

8500 

5 

6 

6 

Nil 

100 

5 

6 

5 

6 

8100 

4 

4t 

8100 

7 

7 

5 

6 

100 

5 

6 

5  14 

3 

5    6 

:i 

4  18 

ii 

B    8 

8 

6  16 

8 

S    U 

!) 

7  12 

0 

B    7 

8 

6  13 

i 

5    6 

E 

B    5 

8 

Nil 

10  11 

10 

4  16 

9 

4  14 

II 

6  19 

il 

8    6 

R 

5  19 

1 

7    4 

11 

Monterey  Rly.,  Light  A  Power,  1 

6  %  1st  Mort.  Deb.  1 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal,  1 

6%  1st  Mort.  Bonds) 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    B  %  Deb.  Stock 
Roy.  Eleo.  Co.,  Montreal,  4$  %  I 
1st  Mort.  Deb. ) 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  4$  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5%) 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  I 
1st  Mort.  6  %  Gold  J 


100 
8100 
8500 
Stock 
Do. 
Do. 

100 

8100 
8600 
Stock 

Do. 

100 


£  s.  d. 
4    5    0 


o  11 
4  17 


4  117 

4  8  a 

4  11  0 

B  11  1 

7  13  4 

5  17  8 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcock  &  Wiloox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  .. 

Do.     Deb.  Stk 

B.I.  A  Hel shy  Cables 

Do.    Pref 

Do.     Deb 

British  Thomson  Houston,  Deb. 
British  Wcstinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.     5  %  Prior  Lien  Deb.      . . 

Lo     44  %Deb 

Do.    4$  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

6 

6 

1 

16 

14+ 

1 

6 

6 

1 

1 

6 

6 

100 

5 

6 

100 

5 

6 

6 

10 

13 

5 

6 

A 

100 

4* 

SI 

100 

41 

2 

Nil 

100 

4 

4 

100 

6 

fi 

1 

1 

2 

Nil 

100 

5 

5 

100 

8 

44 

100 

44 

s 

15 

Bj 

6 

B 

6 

100 

44 

44 

1 

20 

221 

100 

44 

44 

3J-  3 
1A-  1 
14-     U 

96  —  99 
88  —  93 
98-  104 
61-    t| 
102  —105 
92  —  91 
1A-     1A 
68  —  71 
102  —105 
2/-  -3/. 
8/-  -8/6 
0-      i 
80  —  85 


Mil 


48 


23  —  27 
11*-  121 
4r5-    Bft 
97  -1C0 

2^4-   2.55 

103  — 1C6 


8  12    4  1 

6  17    2 

5  18    6 

4    8    6 

+A 

6    8    0 

5    1    0 

6    7    6 

4  19     1 

4  14     1 

4     6    9 

+  14 

4  16    9 

Nil 

6  12    8 

6  14     6 

Nil 

Nil 

Nil 

5  17    8 

+  2 

10    9    6 

16  13    4 

6    2    4 

4  16    6 

4  10     0 

-A 

4     5     1 

Crompton  &  Co.,  Deb, 

Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid 

Do.    4%  Deb 

Do.    6%  Second  Deb.  ..        . 
Electric  Construction       ..        . 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electrio,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord.         

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   Robinson,  4  %  let  1 

Mort.    Deb J 

Do.    B  4  %  Cum.  Pref. 


100 

1 

5 

Nil 

6 

1 

6 

fi 

5 

Nil 

5 

Nil 

100 

4 

4 

100 

B 

B 

1 

5 

1 

7 

7 

10 

7 

7 

100 

B 

5 

10 

fi 

« 

100 

4 

4 

6 

15 

20 

6 

44 

44 

100 

44 

44 

10 

74 

74 

10 

6 

6 

12 

20 

20 

100 

4 

4 

100 

4 

4 

100 

83  —  85 

E  it 

58  —  62 
63  —  68 

hi-      2,i 

tit 
92  —  94 
lOj-  104 
86  —  90 
14  —  15 

4S—  64 
101  —103 
104—  114 

if-  n 

894-  414 
P8  -100 


-A 


7  7  1 

7  12  6 

6  11  7 

9  13  a 

6  6  fi 

6  14  3 

4  9  0 

6  IS  4 

4  7  10 

4  7  6 

6  10  5 

fi  5  3 

B  16  7 

4  0  0 

6  16  0 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     6%  Deb.  Red 

American  Telep.  A  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    5    %1 
Mort.  Deb. ) 

Chili  Telephone 

Commercial  Cable,  Stlg.  4  %  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  44  %) 
Reg.  Deb.  / 
Eastern  TelegTaph,  Ord.  Stock 

Do.    84  %  Pref.  Stock 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.     4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo  European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4%  Cum.  Pref 


10 

44 

44 

Stock 

f> 

fi 

810) 

8 

8 

81000 

4 

4 

Stock 

3 

8 

Do. 

6 

fi 

Do. 

30/- 

30/- 

100 

6 

5 

5 

8 

Stock 

4 

4 

10 

6 

fit 

10 

10 

10 

6 

4 

4 

fi 

10 

10 

4 

4t 

100 

44 

44 

Stock 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

8tock 

4 

4 

10 

fi 

fit 

10 

fi 

fi 

10 

20 

fit 

2fi 

13 

Bt 

8100 

fi 

fi 

(100 

4 

4 

6i-  63 
94  -  97 

128  -126 
91  —  94 
64  -  67 

1084-1094 
2?£-  24 


78-  7g 
814-  83* 
81—  93 
15|-  16f 
84—  4 
7A-  8 
6|-     7i 

97  —  99 
188  -186 
78  -  80 
t5  —  97 
12|-  12J 
94  —  96 
U]  114 
124-  18 
82«-  844 
68-60 
86  —  90 
70  —  73 


fi  18    4 

G    3    0 

6    7    0 

-1 

4    6    8 

—1 

4    9    7 

- 1 

5    9     4 

-8 

G    5    0 

4  16    2 

6    5    0 

4  10    0 

6    8    1 

6  19    5 

5    0    0 

6    6    0 

6  10    4 

4  10  10 

5    8    0 

4    7    6 

4    2    4 

fi    8    9 

4     3    4 

6     1     1 

4  12    4 

6  16    0 

£84 

6  11     1 

B    9    7 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref.  . . 
Monte  Video  Telephone,  Ord.  .. 

Do.    6  %  Pref 

New  York  Telep.,  44%  Gen.  Bnds, 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  1 
Guar.  Debs.  J 

Reuter's        

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  j 
United  River  Plate  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  America 

Do.    4  %   Debs.,   1  to  1,6001 

guar,  by  Braz.  Sub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

fi 

ft 

1 

5 

S 

100 

1 

44 
10 

A 

1 

ti 

b 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

10+ 

Cert. 

6 

6 

Stock 

44 

44 

6 

8 

6t 

6 

5 

6 

24 

24 

100 

4 

4 

10 
10 

1 

6U 

10 

« 

6 

100 

B 

6 

10 

7+ 

7 

Stock 

4 

4 

$10C0 

44 

44 

995- 100  i 

■l-     2* 

li-  li 

874-  894 
98  -  100 


964-  984 

61-  6} 
5*-     Cg 

1A-  1A 
f6  —  99 

2A-    2}J 

9|—  10i 
9-94 
97  —  99 

134-  m 

95  -  97 

96  —  98 


u 


- 1 
+  .'„ 


6    6  8 

5  6  8 

6  8  0 
5  14  8 
4  9  0 
4  9  0 
4  16  0 


10  16    2 
4  13    0 


fi  16  5 

4    9  0 

4    8  0 

4    0  10 

4  18  0 

5  17  0 

6  6  4 
6  1  0 
6  2  8 
4  2  8 
4  11  1 


•  Unless  otherwise  stated  all  shares  are  fully  paid.  t  Interim  dividend,  a  Paid  in  deferred  interest  warrants 

Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


The  E.T.B.I.  —  Subscribers  are  reminded  that  the 
annual  meeting  of  the  Electrical  Trades  Benevolent  Institution 
will  be  held  at  the  Institution  of  Electrical  Engineers',  en  Wednes- 
day, March  18th,  at  2.30  p.m.  The  report  of  the  Committee  end 
the  accounts  for  the  year  will  be  received  and  suditors  re  elocted. 
The  following  members  of  the  Cimmittee  of  Mar.flgcment  are 
eligible  for  re-election  at  the  meeting  :— Messrs.  W.  B.  Est  on,  E. 
Garcke,  T.  E.  Gateboupe,  C.  E.  Hunter,  0.  Kcettgen,  W.  Bchmabl, 
A.  A.  C.  Swinton,  L.  Thumauer  and  R.  J.  Wallis- Jones. 


>cw  t  v<i(  iation. — The  Association  of  Bristol  Electrical 
Engineers  f  nd  Contractors  has  been  foimed,  and  has  been  joined  ty 
many  influential  members  of  the  electrical  trtde  in  the  city.  The 
objects  of  the  Association  are  the  mutual  support  and  protection  of 
its  members.  The  secretary  is  Mr.  Borkitt,  of  Messrs.  Baxter  end 
Impey,  10,  Orchard  Street,  St.  Augustine's,  who  will  be  glad  to 
give  any  information,  and  Mr.  Buchanan,  of  Messrs.  Buchanan  and 
Curwen,  Baldwin  Street,  has  been  appointed  chairman  for  the 
current  year. 
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THE    WET    FILTRATION    OF    COOLING    AIR 
FOR   ELECTRICAL    MACHINERY. 


Ry  D.  A.  TIACKETT,  A.R.O.So.,  A  M.I.K.K. 


Tiif.  application  of  air,  cleaned  by  what,  is  now  gene- 
rally known  as  wet  filtration,  to  the  cooling  of 
electrical  machinery  is  a  comparatively  recent  innova- 
tion, and  the  installations  of  this  type  are  as  yet  few 
in  number.  Owing  to  the  rapidly  increasing  number 
of  turbine-driven  generators  requiring  large  and 
constant  volumes  of  ventilating  air,  central  station 
engineers  are  much  interested  in  the  method,  and 
aic  discussing  its  possibilities.  Whilst  on  the  one 
hand  some  arc  favourably  disposed  towards  the  new 
practice,  the  majority,  frankly  doubtful,  prefer  to 
await  the  verdict  of  time  in  those  cases  where  it  is 
in  use  before  coming  to  a  final  decision,  and  as  the 
time  is  opportune,  this  contribution  has  been  written, 
dealing  with  a  few  of  the  technical  aspects,  with  the 
view  of  stimulating  the  discussion  of  the  practice. 

The  process  of  wet  filtration  may  be  briefly  des- 
cribed as  the  bringing  of  the  air  which  is  to  be 
cleaned  into  intimate  contact  with  water  in  the  form 
of  a  very  finely  "divided  spray.  The  air  may  thus  be 
said  to  be  actually  washed,  for  as  the  particles  form 
nuclei  for  the  formation  of  drops,  they  are  removed 
from  the  air  current  passing  through  the  apparatus, 
both  by  their  rate  of  fall  being  rendered  greater  and 
by  the  interposition,  in  the  path  of  the  spray-laden 
air,  of  specially  shaped  baffles,  from  which  the  air 
issues  clean  and  without  trace  of  suspended  moisture. 
In  addition  to  the  removal  of  dust  particles,  the  no 
less  objectionable  acids,  or  acid-forming  gases,  are 
removed,  being  absorbed  by  the  water. 

The  first  question  that  arises  is  whether  it  is 
possible  for  the  water  particles  to  be  carried  over 
from  the  filter  by  the  moving  air.  It  is  simply  a 
matter  of  installing  apparatus  capable  of  dealing  with 
the  quantity  of  air  required,  and  there  is  little  doubt 
that  manufacturers  of  this  class  of  plant  would  be 
aJile  to  fulfil  guarantees  of  the  absolute  absence  of 
every  trace  of  suspended  moisture  in  the  discharge 
from  the  filter. 

The  air  leaving  the  apparatus  is  humid,  and  the 
greatest  amount  of  discussion  in  connection  with 
this  subject  has  been  devoted  to  the  possibilities  at- 
taching to  this  condition.  The  insulation  resistance 
of  material  is  reduced  by  the  presence  of  moisture 
in  it,  and  considering  only  the  humidity  of  the  filtered 
air,  it  might  be  unsafe,  to  say  the  least,  to  pass  it  in 
its  practically  saturated  condition  through  a  machine. 
This  view  may  be  considered  from  several  aspects. 
It  must  be  remembered  that  the  climate  of  this 
country  is  such,  that  electrical  machines  are  fre- 
quently subjected  (more  often  of  course  in  winter) 
to  atmospheric  conditions  approximating  to  ioo  per 
cent,  humidity  for  long  periods.  This  is  the  case 
particularly  where  the  machines  are  of  the  type  re- 
quiring forced  ventilation,  and  it  is  ordinary  practice, 
where  the  environment  is  suitable,  that  is,  where  the 
atmosphere  remains  clean,  to  pass  the  air  through 
machines  unfiltered,  without  damage  resulting  to 
the  insulation.  In  foggy  weather  the  air  is  super- 
saturated and  contains  particles  of  moisture,  but 
there  is  no  record  of  machines  having  broken  down 
due  to  the  reduction  of  the  insulation  resistance  at 
such  times,  nor  is  any  provision  ever  made  to  reduce 
the  quantity  of  moisture  in  the  event  of  a  fog  or  un- 
usually humid  atmospheric  conditions.  Finally, 
machines  are  insulated  for  use  under  ordinary  con- 
ditions of  surrounding  air;  in  practice  manufac- 
turers' tests  are  specified  to  be  made  without  any 
special  precautions  with  regard  to  humidity,  and  in 
very  many  cases  it  is  even  specified  that  the  appara- 
tus under  consideration  should  remain  in  the  shops 
for  some  days  previous  to  testing  subjected  to  ordi- 
nary attrfo'Spfreric  conditions.    It  would  appear  then, 


that  the  factor  of  safety  of  insulation  as  applied  to 
electrical  machines  in  general  would  cover  such  of 
these  as  arc  ventilated  by  ■•. •  t  filtered  air. 

it  mighl  be  of  inter*  mine  the  effect  of  th<r 

passage  of  the  air  to  and  through  the  machine,  on 
the  air  itself.  Lei  it  be  a  limed  that  the  filtered  air 
>i  mated,  that  is,  that  it ,  humidity  is  IOO  per  cent. 
(actually  it  doc.  not  always  reach  thi  ,  the  ave 
condition  being  more  nearly  represented  by  95 
cent.).  The  air  leavii  y  the  filter  passes  to  the 
machine  but  before  coining  into  contact  with  the 
windings,  it  has  to  encotl  istance  in  the  form 

of  dtuts  and  bends,  and  has  also  t<;  be  forced  through 
the  machine  by  some  form  of  fan.  In  this  pro 
energy  is  expended,  the  air  temperature  is  raised, 
and  the  humidity  thereby  reduced.  It  may  seem  that 
this  effect  is  slight,  but  in  the  first  place  it  requires 
a  comparatively  small  amount  of  energy  to  raise  the 
temperature  of  a  cubic  foot  of  air  through  one  degree 
(0.575  watts  per  cubic  foot  per  minute),  and  for  a 
given  moisture  content  the  humidity  of  a  given 
weight  of  air  decreases  rapidly  as  its  temperature 
rises. 

If  air  at  19.5  degrees  C.  and  100  per  cent,  humidity 
at  normal  atmospheric  pressure,  have  its  temperature 
raised  one  and  a  half  degrees,  the  humidity  drops  to 
90  per  cent.  If  an  actual  case  be  taken,  and  assuming 
65  per  cent,  as  an  average  figure  for  the  efficiency 
of  the  external  fan  supplying  air  to  the  machine, 
calculation  shows  that  the  losses  in  the  fan  and  ducts 
produce  an  increase  in  temperature  of  about  three 
degrees  before  the  air  comes  in  contact  with  the 
windings.  The  resulting  humidity  in  this  case  with 
100  per  cent,  leaving  the  filter  is  79  per  cent.,  which 
is  below  the  average  for  winter  atmospheric  con- 
ditions in  this  climate. 

It  has  also  been  pointed  out  that  the  air  around 
a  central  station,  by  reason  of  the  water  vapour  liber- 
ated in  various  operations,  has,  as  a  rule,  a  large 
amount  of  suspended  moisture  present  against  which 
no  special  precautions  are  taken. 

The  effect  of  the  heating  of  the  machine  itself 
must  be  considered.  An  examination  of  the  heating 
curve  shows  a  sharp  and  immediate  rise  in  tempera- 
ture after  putting  on  load.  This  should  act  in  the 
direction  of  preventing  an  undue  absorption  of 
moisture  by  the  windings,  should  the  humidity  be 
high.  It  is  also  worthy  of  consideration  to  note  that 
in  a  generating  station,  due  to  the  radiation  from 
steam  pipes,  engines  and  generators,  the  air  tempera- 
ture is  higher  than  the  external  air,  and,  as  a  result, 
the  windings  of  a  machine,  when  put  on  load,  are  al- 
ready several  degrees  higher  than  the  cooling  air, 
and  therefore  initially  more  likely  to  resist  the  con- 
densation of  moisture  in  them.  This  fact  taken  in 
conjunction  with  the  rapid  rise  in  temperature  re- 
ferred to  previously,  and  the  increase  in  temperature 
due  to  work  done  in  moving  the  air,  tends  towards 
the  reduction  of  the  percentage  of  humidity,  and 
therefore  to  the  original  condition  of  the  air  as 
regards  moisture  previous  to  filtration. 

It  is  claimed  that  the  air  is  cooled  as  well  as  cleaned 
by  the  process  of  wet  filtration,  and  as  this  tends  in 
the  direction  of  a  lower  maximum  temperature,  it 
is  desirable  to  form  some  idea  as  to  the  amount  of 
the  reduction  in  air  temperature  and  the  effect  of  the 
increased  moisture  content  on  the  cooling  qualities 
of  the  air,  that  is,  practically  speaking,  on  its  specific 
heat.  If  air  be  taken  at  atmospheric  conditions  of 
temperature,  pressure  and  humidity,  and  caused  to 
take  up  water  vapour  in  such  an  apparatus  as  the 
filter  under  discussion,  the  air  will  be  cooled  owing 
to  the  heat  absorbed  in  the  evaporation  of  the  water. 
It  is  correct  to  assume  that  the  quantity  of  heat  lost 
by  the  air  is  equal  to  that  absorbed  by  the  water  dur- 
ing evaporation.  From  this  consideration  the  reduc- 
tion in  temperature  due  to  air  taking  up  various 
quantities  of  moisture  can  be  calculated,  and  from 
hvgrometric  charts  it  is  a  simple  matter  to  obtain  the 
amount  of  vapour  present  at  the  as"s"umed  cbnditibn 
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(for  air  leaving  the  filter)  of  100  per  cent,  humidity 
at  any  temperature.  The  temperature  to  which  air 
at  any  other  temperature  and  humidity  falls  when 
saturated  in  this  manner,  can  be  obtained  with  reason- 
able accuracy.  The  air  temperature  will  not  be 
reduced  quite  to  the  wet-bulb  temperature  corres- 
ponding to  the  atmospheric  conditions,  but  to  a 
temperature  slightly  higher,  due  to  the  increase  of 
the  moisture  content  consequent  on  the  passage 
through  the  filter.  A  cone  ete  example  will  make 
evident  the  extent  of  the  cooling  effect. 

It  air  at  13.9  degrees  ('.  and  81  per  cent,  humidity, 
corresponding  to  average  summer  conditions,  be 
treated  in  a  wet  filter  so  that  it  emerges  at  100  per 
cent,  humidity,  t lie  resulting  air  temperature  is 
J  J  degrees  C.  The  wet-bulb  temperature  correspond- 
ing to  the  original  conditions  is  11.75  degrees  C. 
The  cooling  effect  is  due  mainly  to  the  latent  heat 
absorbed  by  the  water  in  evaporating,  and  it  does  not 
seem  feasible  except  possibly  in  special  cases  still 
further  to  reduce  the  temperature  materially  by  the 
addition  of  refrigerating  plant,  cooling  the  water 
supplying  the  sprays  in  the  filter.  It  is  doubtful  if 
much  advantage  can  be  gained  in  this  way  unless 
some  highly  efficient,  compact  refrigerator  capable 
of  operating  without  supervision,  can  be  found. 

With  regard  to  alteration  in  cooling  qualities,  an 
investigation  of  the  change  in  specificheat  and  den- 
sity,  for  the  average  conditions  given,  shows  a 
0.2  per  cent,  increase  in  specific  heat,  and  an  increase 
in  density  of,  approximately,  the  same  amount,  so 
that  there  is  a  slight  advantage  in  these  respects  also. 

Summing  up.  it  would  seem  that  there  is  a  fairly 
good  case  for  the  installation  of  wet  air-filtration  ap 
paratus  from  the  purely  technical  aspect.  It  un 
doubtedly  produces  clean  air.  the  advantages  of 
which  it  is  not  necessary  to  dwell  upon,  and  whilst 
the  reduction  in  temperature  may  not,  generally,  be 
great,  the  air  is  certainly  cooler  after  filtration.  With 
regard  to  the  danger  of  breakdown,  it  would  be  of 
interest  if  some  experiments  were  carried  out  under 
actual  conditions  to  discover  if  any  material  altera- 
tion in  insulation  resistance  does  occur,  and  in  this 
connection  experience  might  be  gained  at  first  on 
low-voltage  machines,  where  the  risk  of  breakdown 
is  less.  It  is  outside  the  scope  of  this  article  to  dis- 
cuss the  costs  of  such  installations,  the  different 
types,  or  comparative  figures  for  upkeep,  but  it 
might  be  urged  that  the  publication  of  such  particu- 
lars would  be  of  the  greatest  interest  to  electrical 
engineers  in  general  at  the  present  time. 


HOW  TO  OBTAIN   SINGLE-PHASE   CURRENT 
FROM    A    THREE-PHASE    SUPPLY. 


By  "SMCK. " 


This  article  is  intended  briefly  to  describe  how,  by  suitably 
connecting  static  transformers  to  a  three-phase  system,  it  is 
possible  to  obtain  a  single-phase  circuit,  meaning  by  the 
latter  one  monophase  circuit,  and  not  three  separate  two- 
wire  circuits,  the  phase  displacement  between  each  pair  being 
120  . 

In  nearly  all  cases  single-phase  current  is  only  required 
for  lighting,  whereas  for  power  purposes  it  is  needless  to 
wastefully  convert  the  existing  three-phase  system,  which  so 
admirably  lends  itself  to  power  applications.  Of  course,  if 
a  three-phase  system  is  available,  the  lighting  load  may  be 
split  up  into  three  portions,  each  being  supplied  from  one 
phase  of  the  secondary.  This,  to  a  certain  extent,  needlessly 
complicates  the  wiring,  and  if  a  siDgle-phase  system  consist- 
ing of  two  wires  only  could  be  obtained,  a  much  simpler 
installation  would  result.  It  will  be  seen  later,  however, 
that  such  a  transformation  gives  rise  to  a  considerable  out- 
of-balance  on  the  primary  side,  which  may  or  may  not  be  of 
importance  to  the  source  of  supply,  depending,  of  course, 
upon  the  size  of  the  plant  supplying  the  system.  Three 
ways  of, connecting  up  transformers  to  give  single-phase  on 


the  secondary  are  described  herein,  the  first  method  using 
two  single-phase  transformers,  the  second  one  transformer, 
and  the  third  method  three  transformers.  In  the  first,  two 
transformers  are  coupled  together,  with  the  winding  of  one 
reversed,  as  shown  in  fig.  1.  The  phase  relations  of  the 
currents  and  voltages  are  shown  upon  the  diagram  in 
fig.  2. 

Starting  from  the  generator,  the  voltages  of  the  three 
phases,  N  r,  N  g,  and  n  e  are  given  by — 

vi  =  v,  =  V 
The  voltage  across  the  primary  winding  of  transformer  1 
is  the  vectorial  sum  of  v,  and  v,,  i.e.,  p  q  ;  similarly,  the 
voltage  across  the  primary  of   transformer  2  is  p  a.     The 
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Fig.  1. 


Fig.  2. 


voltage  across  the  secondary  of  transformer  1  will  have  the; 
phase  of  i'  Q,  and  that  of  the  secondary  of  transformer  2 
will  be  in  phase  with  p  B  reversed  (as  one  winding  is 
reversed).  The  total  voltage  of  the  secondary  circuit  will, 
therefore,  be  in  phase  with  the  vectorial  sum  of  p  (,»  and 
i"  m,  viz.,  M  q.  As  the  secondary  load  is  non-inductive  the 
secondary  current,  and  consequently  the  primary  currents, 
are  in  phase  with  m  q.  It  will  be  seen,  therefore,  that  in 
the  wire  leading  from  q  the  current  lags  v3  by  60°  (i.e.,  a 
power  factor  of  50  per  cent.)  whereas  in  the  line  leading 
from  R  the  current  leads  v8  by  60°,  but  as  A!  =  a,.  a3, 
the  current  in  the  middle  wire  leading  from  p,  will  be  in 
phase  with  v, ;  thus  considerable  out-of-balance  results  on 
the  primary  side,  and  consequently  the  advisability  of 
installing  such  a  system  as  the  one  in  question  depends  on 
the  relative  sizes  of  the  lighting  load  and  the  power  station 
capacity.     On  referring  to  fig.   1  and  fig.  2  it  will  be  seen 
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that  the  transformer  unit  must  have  a  total  capacity  of 
115-6  per  cent,  of  the  lighting  load  (because  the  voltage 
across  the  secondary  of  each  transformer  is  57*8  per  cent,  of 
the  total  secondary  voltage,  as  will  be  seen  by  comparing  the 
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len^tliH  of  p  m  and  u  q).  The  power  factor  of  the  unit  will 
therefore  be  100/1 15-0  m  0*865. 

Another  method  of  obtaining  single-phase  current  is 
illustrated  in  fig.  8,  where  one  single-phase  transformer  only 
is  used.  Again,  considerable  out-of-balance  results,  the 
currents  differing  in  phase  from  the  generator  phase 
voltages  by  80  .  leading  in  one  wire  and  lagging  in  the  other 
wire,  as  is  shown  on  the  vector  diagram  fig.  I. 

This  method  is,  of  course,  somewhat  cheaper  than  that 
first  described,  as  only  one  transformer  is  used,  and  the 
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capacity  of  the  set  is  100  per  cent,  of  the  total  output,  as 
against  the  capacity  of  115"2  per  cent,  as  described  in  the 
first  case. 

The  third  method  using  three  single-phase  transformers, 
or  one  three-phase  instrument  is  sometimes  used,  the  con- 
nections being  shown  in  fig.  5,  the  corresponding  vector 
diagram  to  which  is  fig.  6.  In  the  latter  a  n,  b  n  and  b  c 
represent  the  voltages  of  the  three  phases  P,,  P2  and  p, 
respectively.  The  vectorial  sum  of  these,  i.e.,  a  c  will 
represent  the  voltage  of  the  secondary  circuit,  and  it  is  at 
once  seen  that  this  is  twice  the  voltage  across  any  one  of  the 
secondary  windings.  The  secondary  current,  and  conse- 
quently the  primary  load  currents,  will  therefore  be  in 
phase  with  A  c.  The  current  in  the  wire  leading  from  a 
will  thus  be  in  phase  with  v,  ;  that  in  wire  leading  from  G 
will  lag  00°  behind  the  phase  voltage  v., ;  whilst  that  in  the 
wire  leading  from  b  will  lead  the  phase  voltage  v3  by  60  . 
The  output  of  the  transforming  set  will  consequently  be 
150  per  cent,  of  the  total  output,  giving  a  total  power  factor 
of  Jf]§  =  66-6'  per  cent.  Even  if  the  phase  r2  were 
reversed,  the  same  degree  of  out-of-balance  would  result, 
the  current  in  the  wire  leading  from  i;  being  in  phase  with 
v3,  and  the  other  two  phases  having  currents  leading  and 
lagging  by  60°,  as  already  described.  This  method  is  more 
complicated  than  those  already  described,  as  three  trans- 
formers are  used,  and  the  total  power  factor  is  considerably 
less. 

It  will  be  seen  that  with  the  methods  described,  although 
single-phase  is  obtained  on  the  secondary  side,  the  system 
is  out  of  balance  on  the  primary  side.  Of  coime,  if  the 
lighting  load  is  small  compared  to  the  capacity  of  the 
generating  plant,  this  out-of-balance  may  be  unimportant, 
and  the  method  of  connecting  may  be  permissible,  although 
in  cases  where  such  out-of-balance  would  materially  affect 
the  supply  system,  some  method,  such  as  the  one  using  three 
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Fig.  7. 


separate  transformers  giving  three  separate  two-wire  single- 
phase  circuits,  would  have  to  be  adopted,  such  an  arrange- 
ment being  shown  in  fig.  7. 

An  alternative  to  the  latter  system  would  be  to  use  the 
Scott  method  of  connecting,  when  two  single-phase  two- wire 
circuits  would  be  the  result,  the  phase  difference  between 
them  being, 90  . 


REACTANCE    AND    REACTANCE    COILS    IN 
POWER    CIRCUITS. 


P.  HOLLIg    A  ■•• 


{Ah.itruci  of  paper  read   before  the   Jnhii:  i  :?cai. 

[NEZBB,  at    \-  » i a  Jlr-ii/nni  7 {/,„■.  January,  1914.) 
Until  recently  engineers  endeavoured  to  kvoid  reactance  in  all  its 
forms;  but  it  is  now  realised  that  reactance  has.   virtual  Ml 
unsuspected,  which  if  turned  to  account  confer  important  benefits 
on  eleotrical  power  supply  systems. 

One  of  the  problems  that  beset  engine.-™  concerned  with  the 
operation  of  extensive  power  supply  systemH  is  that  of  limiting  the 
excessive  current  that  may  momentarily  flow  in  the  ease  of  a  short 
cirouit.  In  the  case  of  a  generator  in  which  no  special  care  has  been 
taken  to  ensure  a  high  self-induction,  the  current  rices  at  th< 
instant  of  short-circuit  to  something  like  .'!0  times  the  lull-losd 
current. 

The  first  rush  of  current  is  controlled  by  little  more  than  the 
self-induction  of  the  armature  and  the  resistance  of  the  circuit, 
which  act  practically  instantaneously  in  stemming  the  nish  of 
current. 

Recent  developments  in  design  have  tended  to  reduce  the  self- 
induction  of  the  armature,  with  the  result  that  in  a  modern  turbo- 
generator, unless  very  special  endeavours  are  made,  the  leakage 
reactance  {i.e.,  that  due  to  self-induction  only)  represents  only  from 
10  to  16  per  cent,  of  the  synchronous  reactance  measured  on  lh^ 
short-circuit  test.  Nowadays,  however,  designers  have  paid  special 
attention  to  increasing  the  self-induction  of  the  armature,  and 
by  various  devices  have  increased  the  ratio  between  the  armature 
inductance  and  the  whole  inductance. 

Taking  a  power-supply  system  in  which  generating  plant  to  the 
amount  of  about  50,0o0  kw.  is  in  use  daily,  a  short-circuit  between 
phases  near  the  power  station  might  mean  a  current  of  12' 
amperes,  which  of  itself  would  exert  sufficient  mechanical  force 
to  cause  serious  damage  to  cables,  bus-bars,  and  connections.  On 
the  switches,  also,  its  action  would  not  be  negligible.  With  the 
switch  closed  the  current  ia  120,000  amperes,  and  the  voltage 
negligible  ;  and  with  the  switch  open  the  current  is  zero  and  the 
voltage  is  the  full  phase  value  ;  but  between  these  positions  there 
is  a  moment  when  the  amount  of  power  is  exceedingly  large.  It 
can  be  expressed  in  kilovolt-amperes  for  one  phase  by  half  the 
product  of  the  maximum  current  and  the  maximum  kilovolte, 
which  comes  to  over  half  a  million  kilovolt-amperes. 

It  appears,  then,  that  a  good  case  can  be  made  out  for  imposing 
some  limits  to  the  amount  of  short-circuit  current,  and  in  many 
instances  reactance  coils  are  being  successfully  employed  for  this 
purpose. 

Apart  from  their  ability  to  relieve  the  power  station  of 
the  shocks  and  stresses  due  to  short-circuitp,  reactance  coils 
largely  promote  the  stability  of  a  syetem.  and  it  will  probably 
happen  that  when  the  time  comes  for  the  operation  in  parallel  of 
distant  large  power  stations,  reactance  coils  will  become  essential, 
assisting  the  synchronous  machinery  at  a  distance — whether 
generating  or  motoring  plant — at  critical  moments.  Hitherto  the 
reactance  of  the  transformers  and  transmission  lines  only  has  been 
available  for  this  purpose. 

For  some  years  attempts  have  been  made  to  promote  continuity 
of  supply  in  power  stations  by  adopting  the  so-called  "  unit  " 
system  of  running.  Unless  the  expenditure  be  very  great  the 
generators  must  run  in  parallel,  either  through  the  bus-bars  or  the 
network,  and  all  the  troubles  incidental  to  a  breakdown  on  the 
bus-bar  side  of  a  grouped  station  are  repeated  in  the  case  of  a 
system  operated  on  the  unit  principle.  Power-limiting  reactance 
coils  are  valuable  not  only  when  inserted  in  the  phase  leads  of  the 
generator,  but  also  between  the  bus-bar  sections. 

Reactance  coils  inserted  in  the  bus-bars  limit  the  amf  unt  of 
power  which  a  group  of  machines  can  supply  on  short-circuit  to  a 
feeder  the  normal  load  of  which  is  being  supplied  in  pait  by 
another  group  of  generators.  The  station  bus-bars  would  be 
"  ring  "  connected  and  a  set  of  reactance  coils  would  be  placed 
between  each  group  of  machines.  Thus  the  perfect  unit  system 
can  be  more  nearly  attained  by  using  reactance  coils.  Circum- 
stances peculiar  to  every  case  fix  the  exact  value  of  the  reactance, 
for  which  20  per  cent,  of  the  generator  capacity  of  each  section 
would  be  an  approximate  figure. 

Reactance  coils  in  feeder  circuits  naturally  follow  for  limiting 
the  power  on  short-circuit  in  underground  and  short  overhead 
lines.  In  the  case  of  interconnecting  mains  between  power 
stations,  reactance  is  also  desirable  to  promote  parallel  tunning, 
especially  where  the  resistance  of  the  feeders  is  large. 

The  heavy  duties  which  the  modern  oil  circuit- breaker  is  callel 
upon  to  perform  prerent  severer  difficulties  as  the  size  of  the 
generating  unit  increases.  For  rupturing  heavy  currents  a  "  re- 
sistance "  circuit-breaker  was  developed  ;  reactance,  however,  is 
preferable  to  resistance.  The  reactance  coils  are  so  connect!  d  that 
they  may  be  placed  in  series  with  the  line,  the  load,  and  the  main 
contacts ;  but  with  the  circuit-breaker  closed  they  are  short- 
circuited  by  auxiliary  contacts.  These  contacts  are  the  first  to  open, 
and  thus  connect  the  coils  in  series  with  the  line  and  reduce  the 
current  before  the  main  contacts  separate.  These  main  contacts 
then  break  the  load  current  at  its  reduced  value. 

In  several  instances  abroad   operating  engineers,  by  inserting 


*  The  value  of  the  reactance  coil  is  most  conveniently  lef erred 
to  in  terms  of  the  percentage  drop  of  voltage  across  its  terminals 
with  full-load  current  flowing; 
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reactance  coils  between  the  incoming  generator  and  the  bus-bars, 
have  freed  themselves  from  the  anxieties  of  synchronising.  These 
coils  have  been  designed  to  allow  the  generator  to  be  switched  in 
when  180°  out  of  phase  with  the  bus-bar  voltage  without  undue 
stresses  being  caused. 

With  the  development  of  the  so-called  "  self-synchronising  " 
synchronous  motor,  it  is  not  improbable  that  reactance  coils  will 
be  employed  to  limit  the  rush  of  current  on  switching-in,  taking 
the  place  of  more  complicated  starting  devices. 

Experimental  results  at  the  Fisk  Street  station,  Chicago,  clearly 
indicate  that  reactance  coils  do  materially  reduce  the  short-circuit 
current.  The  conclusion  reached  as  the  result  of  this  investigation 
was  that  the  total  leakage  reactance  should  not  be  less  than  15  per 
cent. 

The  tests  demonstrated  that  the  presence  of  steam  on  the  turbine 
in  no  way  affected  the  results,  i.e.,  the  short-circuit  energy  came 
from  the  rotating  mass  of  the  machines. 

One  of  the  earlier  uees  to  which  it  was  suggested  to  put  re- 
actance coils  in  alternating-current  power  circuits  was  that  of 
limiting  the  flow  of  the  third-harmonic  currents  between  three- 
phase  star- connected  generators.  A  10  per  cent,  reactance  inserted 
in  the  phase  leads  renders  the  third  harmonic  negligible  ;  and  even 
an  8  per  cent,  reactance  does  all  that  is  necessary  in  this  direction. 
Increased  reactance  in  a  circuit  with  a  lagging  power  factor 
Daturally  adversely  affects  the  regulation  ;  but  this  is  a  matter 
which  is  not  so  important  as  it  was  some  years  ago.  The  develop- 
ment of  the  automatic  regulator  offers  a  solution,  and  a  generator 
with  poor  inherent  regulation  can  be  made  to  give  a  pressure  curve 
comparing  favourably  with  the  best  that  can  be  obtained  from  the 
most  carefully-designed  good  regulating  machine.  In  a  sense 
reactance  improves  the  regulation,  since  at  critical  moments  in  the 
case  of  a  short-circuit  it  helps  to  maintain  the  voltage  when  other- 
wise the  pressure  would  have  decreased  and  the  synchronous 
machinery  have  fallen  out  of  step. 

The  problem  of  protecting  a  transformer  against  high-frequency 
surges  ij  an  old  one.  It  has  been  found  that  these  dischages  flow- 
ing into  the  tranformer  break  like  a  wave  against  a  breakwater, 
and  expend  their  energy  in  the  first  few  turns  of  the  transformer 
winding,  occasionally  breaking  it  down.  Reinforcing  the  insula- 
tion of  the  end  turns  has  been  successfully  resorted  to.  An 
external  reactance  coil  not  only  would  prevent  abnormal  waves 
from  entering  the  transformer,  but  it  would  retain  inside  the 
latter  all  those  oscillatory  currents  which  either  arise  inside  the 
transformer  or  come  from  the  line,  and  are  transformed  to  a  higher 
pressure  at  the  point  where  the  line  is  connected  to  the  transformer. 
It  would  appear,  then,  that  endowing  the  transformer  with  high 
internal  reactance  would  be  preferable. 

Up  to  recent  years  consulting  engineers  specified  transformers 
with  low  reactance.  Now  the  position  is  reversed,  and  consulting 
engineers  specify  high  reactance  and  obtain  it.  The  interior  of  a 
transformer  is,  however,  no  place  for  a  large  amount  of  reactance. 

A  small  amount  of  reactance  can  be  secured  in  a  transformer  of 
standard  design  sufficient  for  most  rotary  converter  work,  and 
higher  reactances  up  to  25  per  cent,  are  possible  by  introducing 
special  arrangements,  such  as  the  use  of  magnetic  shunts  to  increase 
the  leakage  flux.  But  it  is  impossible  to  design  a  transformer  with 
magnetic  shunts  which  will  maintain  its  reactance  in  the  case  of 
a  heavy  short-circuit  current.  Far  too  much  iron  would  be 
necessary  in  the  shunt  to  carry  the  very  heavy  flux,  and  the 
regulation  at  normal  loads  would  be  very  bad.  In  the  external 
reactance  no  iron  at  all  is  used,  an  air  core  being  employed  in  order 
to  avoid  this  defect. 

Reactance  can  only  be  relied  on  as  a  current-limiting  factor  so 
long  as  the  iron  paths  which  carry  the  leakage  flux  remain  un- 
saturated ;  high  internal  reactance  does  not  improve  the  trans- 
former— very  often  it  will  mean  much  greater  eddy-current  losses. 
It  seems  better  to  obtain  any  large  amount  by  the  aid  of  external 
coils,  especially  when  the  limiting  of  the  short-circuit  current  is 
in  mind. 

Inductance  plays  a  prominent  part  in  the  characteristics  of 
transmission  lines.  In  long  lines,  the  line  inductance  is  co- 
responsible  with  the  capacity  for  a  large  rise  in  pressure  towards 
the  receiving  end  of  the  line. 

This  excess  pressure  is  a  cause  of  anxiety  in  long  lines,  for  the 
voltage  regulation  is  bad.  On  switching-in  the  line  the  pressure 
at  the  far  end  rises  at  least  to  its  no-load  value,  which  may  often 
be  150  per  cent,  of  the  generator  pressure,  but  frequently  a  pressure 
200  per  cent,  of  that  of  the  generator  may  be  reached.  With 
varying  loads,  too,  the  pressure  changes  are  great  at  the  end  of  the 
line  and  are  a  considerable  source  of  inconvenience.  Shunting 
capacity  can  be  compensated  for  by  shunted  inductance,*  and  the 
best  palliative  would  be  a  uniformly  distributed  inductance 
throughout  the  whole  length  of  the  line.  The  best  that  financial 
considerations  would  permit  would  be  a  few  reactance  coils  at 
intervals  along  the  line. 

Apart  from  voltage  regulation  the  introduction  of  reactance, 
series  or  shunted,  may  be  used  to  increase  the  efficiency  of  the  line 
and  the  maximum  amount  of  power  that  can  be  transmitted. 

One  of  the  developments  that  the  future  may  hold  is  that  of  a 
large  electrical  network  interlinked  throughout,  and  fed  at 
numerous  points  at  which  opportunities  for  cheap  power  develop- 
ment present  themselves.  Such  a  system  exists  to  some  extent  to- 
day on  the  north-east  coast,  and  there  is  every  likelihood  that  in 
other  industrial  centres  this  lead  may  be  followed.  In  such  a 
scheme,  under  present  conditions,  variations  in  pressure  throughout 
the  system  are  unavoidable. 

*  In  telephone  work  shunted  capacity  is  compensated  by  series 
inductance  (loading  coils). 


Proposals  have  been  made  for  constant-pressure  schemes  in 
which,  however  large  and  however  extensive  they  may  be,  the 
voltage  is  maintained  constant.  The  theory  on  which  these  pro- 
posals have  been  based  is  that  since  a  leading  current  flowing 
through  a  reactance  experiences  a  rise  in  pressure,  this  phenomenon 
can  be  utilised  to  give  a  constant-potential  line  by  varying  the 
amount  of  leading  current  according  to  the  load.  ThiB  theory 
premises  the  inclusion  of  a  considerable  reactance — no  matter 
how  it  may  have  been  obtained — in  the  line.  The  source  of  leading 
current  of  adjustable  value  can  only  be  synchronous  condensers, 
over-excited  motor-generators  and  (but  not  advisedly)  rotary  con- 
verters situated  at  various  points  about  the  system.  Most  lines 
would  not  possess  sufficient  reactance,  and  therefore  it  would 
become  necessary  to  add  it  in  the  form  of  series  reactance  coils. 

A  system  designed  on  these  principles  would  have  a  number  of 
remarkable  operating  characteristics.  When  a  short-circuit  occurred 
in  any  part  of  the  line,  in  view  of  the  fact  that  the  short-circuit 
power  would  be  less  than  the  full-load  power,  there  would  be  no 
general  interference  with  the  system.  There  would  be  no  diminu- 
tion of  efficiency. 

In  some  instances  reactance  coils  are  used  to  protect  the  end- 
turns  of  high-tension  induction  motors  at  the  moment  of  switching 
on.  These  coils  are  often  of  the  ironless  pattern,  a  few  turns  of 
copper  strip  wound  in  a  helix  or  flat  spiral  serving  the  purpose. 

The  problem  of  larger  adjustable  coils  is  one  that  will  have 
to  be  tackled  seriously  in  the  future.  A  continuous-current  coil 
for  superposing  a  continuous  flux  on  an  alternating  flux  might 
well  be  used  to  render  the  reactance  coil  adjustable.  Without 
materially  affecting  the  core  loss,  the  continuous  current  gives  the 
iron  a  magnetic  bias,  and  the  reactance  coil  takes  a  higher 
magnetising  current  than  it  would  otherwise  do. 

The  construction  of  current-limiting  reactance  coils  entails 
a  number  of  difficulties.  In  addition  to  the  severe  mechanical 
stresses  incidental  to  a  short-circuit  there  are  electrical  stresses  due 
to  transient  voltages,  and  the  reactance  coils  may  have  to  carry  the 
current  for  many  minutes.  Iron  must  be  avoided  in  the  con- 
struction, and  in  view  of  the  strong  leakage  field,  all  solid  metal- 
work  in  the  coil  will  be  the  seat  of  eddy  currents,  and  may  become 
unduly  heated  and  cause  a  fire.  Steel  bolts,  for  instance,  must  not 
be  used. 

In  practice  the  coil  takes  several  forms.  In  one,  copper  cable  is 
wound  under  tension  upon  special  wood  supports  which  are  bolted 
to  a  cylindrical  concrete  core. 


MICA     LINING 

Sectional  View  op  a  Porcelain-olad  Reactance  Coil. 


Another  form  of  reactance  coil  is  the  porcelain-clad  coil,  the 
chief  characteristics  of  which  are  that  the  pancake  instead  of  the 
drum  winding  is  adopted.  The  cable  is  enclosed  in  a  porcelain 
case,  with  the  result  that  the  coil  is  smaller  than  one  with  air 
insulation.  The  reactances  are  built  up  of  horizontally-wound 
spirals  (see  diagram)  supported  in  recesses  formed  in  the  porcelain 
arms,  which  radiate  from  a  central  core  of  alberene  stone  to  an 
outer  enclosing  well  built  up  of  porcelain  segments.  There  are 
two  heavy  concrete  headers,  one  at  either  end,  and  these  are 
fastened  to  the  wall  by  a  number  of  mica-insulated  brass  rods 
passing  through  the  headers  and  porcelain  segments.  The  con- 
ductors are  insulated,  and  the  arrangement  of  the  interior  of  the 
coil  gives  a  cellular  construction  which  permits  adequate  eelf- 
ventilation. 

A  tvpical  coil  constructed  on  this  principle  was  said  by  the 
manufacturer  to  give  the  following  results  : — Number  of  turns, 
84  ;  reactance,  4'2  per  cent.  (20,000  kw.,  0,600  volts,  26  cycles)  ; 
ohmic  resistance,  0'001'J5  ohm  ;  i'^k  loss,  6'05  kw.  ;  eddy-current 
loss,  01 80  KW.  ;  total  losses,  C'236  kw.  per  coil  ;  temperature  rise, 
3:i*  C.  

Discussion. 

Mb.  P.  V.  Huntek  said  that  at  the  commencement  of  the  paper 
it  was  stated  that  recent  developments  in  the  design  of  generators 
had  tended  to  reduce  the  self-induction  of  the  armature,  but  his 


Voi.7<.   No.i,8iM,MAHon  I3.19H.]       THE    ELECTRICAL    KKVIKW 


107 


expcrinnoc  was  that  tho  most  rocont  practice  wan  to  increano  the 
lelf-induotion  of  tho  armature,  and  daring  tho  hint  vast  or  two 
designers  had  endeavoured  to  Increase  thi     elf-inductlon  without 

Hftorilirini'    mechanical  rigidity.     Tho  use   of   reootonOC    In  bun-bar 

Motion  "witchcM  waB  proposed  In  power  stations,  and  there  were 

arguments  in  fiivoiir  of  their  use  in  that  position,  but  there  waH  an 
important  argument  to  the  contrary,  namely,  that  on  an  ordinary 
transmission  HyHtem  the  bu8-bar  tieclioiiH  wore  alno  connected 
together  through  tho  transmission  system  In  parallel  with  tho 
bus-bar  section  BwitcheB.  A  btiH-bar  reactanco  having  a  substantial 
difference  of  pressure  across  its  terminals  when  loaded,  would 
therefore  shunt  a  Bomewhat  heavy  current  through  those  feederB 
in  parallel  with  it,  and  if  to  meet  this  objection  the  use  of  such 
parallel  i  feedors  was  avoided,  a  largo  network  then  became  an 
uneconomical  aggregation  of  small  networks,  and  tho  cost  would 
be  prohibitive.  The  author  suggested  the  UBe  of  reactance  coils  in 
feeder  circuits,  but  his  experience  was  entirely  opposed  to  their  use 
in  these  circuits  ;  in  fact  one  of  the  transmission  difficulties  in  the 
Newcastle  district  was  the.reduction  of  the  effective  transmission  dis- 
tance of  overhead  lines  as  compared  with  cables,  due  to  the  reactive 
drop.  This  necessitated  considerable  expenditure  in  regulating  appa- 
ratus, lie  was  unable  to  agree  that  voltage  variation  was  unimportant, 
as  it  was  a  matter  of  some  difficulty  to  keep  the  consumers'  terminal 
voltage  reasonably  constant,  without  incurring  expenditure  in 
special  voltage  regulating  apparatus.  He  had  not  found  it  neces- 
sary to  use  reactances  in  generators.  Generally  it  would  be  found 
convenient  to  step  up  to  a  higher  voltage  through  a  transformer, 
and  it  was  very  easy  to  incorporate  a  reasonable  amount  of 
reaotance  in  transformers  without  additional  expense.  As  regarded 
the  use  of  reactance  coils  to  protect  transformers,  the  same  purpose 
was  served  by  specially  insulating  the  end  turns  of  the  trans- 
former. To  specify  transformers  with  high  reactance  was  not  the 
policy  of  the  firm  with  which  he  was  connected.  High  reactance  in 
transformers,  in  order  to  reduce  the  short-circuit  current  and  con- 
sequent mechanical  damage,  was  both  objectionable  and  unnecessary 
in  power  transformers,  as  they  could  be  constructed  without 
materially  increasing  the  cost,  to  withstand  short-circuit  currents 
of  forty  times  full  load.  This  corresponded  to  a  full  load  impe- 
dance of  2 J  per  cent.,  and  a  regulation  on  ordinary  power  factors  of 
the  order  of  2  per  cent.,  which  might  be  considered  satisfactory. 
The  author's  suggestion  for  obtaining  a  constant  potential  trans- 
mission system  was  most  interesting,  but  the  amount  of  costly 
synchronous  plant  which  would  have  to  be  installed  would  be  pro- 
hibitive. The  author  suggested  the  use  of  reactance  coils  to 
protect  the  end  turns  of  h.t.  induction  motors,  but  he  would 
suggest  the  use  of  a  transformer,  as  he  did  not  think  that  the 
stator  of  a  motor  was  the  place  for  a  high-tension  winding, 
especially  on  smaller  motors  where  there  was  an  increased 
probability  of  shock  and  breakdown.  The  suggestion  of  the  use  of 
a  continuous-current  coil  for  superimposing  a  continuous  flux  on  a 
reactance,  to  render  the  reactance  adjustable,  was  most  interesting, 
but  it  occurred  to  him  that  the  alternating  current  through  the 
reactance  coil  would  have  dissimilar  shapes  for  each  half  of  the 
wave. 

Me.  R.  W.  Gregory  hoped  that  the  author  would  not  persuade 
anyone  to  fit  reactance  coils  on  power  station  bus-bars  ;  it  was  an 
axiom  amongst  switchgear  designers  and  engineers  to  keep  power 
station  bus-bars  as  simple  as  possible,  and  free  from  apparatus  of 
any  sort. 

Mr.  J.  R.  Andbews  pointed  out  that  overhead  telephone  lines  in 
England  were  not  loaded  ;  over  ordinary  overhead  wires,  conversa- 
tion was  possible  for  a  distance  of  some  1,600  miles,  whereas  the 
greatest  distance  of  speech  for  standard  underground  cables  was 
some  36  miles. 

Mr.  J.  Sohuil  said  that  reactance  coils  were  largely  used  in 
America,  and  there  was  no  question  about  their  value.  The 
engineer  of  one  of  the  Washington  stations  had  told  him  that, 
owing  to  short-circuits,  they  had  had  one  of  their  generators 
burnt  out  twice,  resulting  in  its  being  laid  off  for  eight  months 
altogether,  but  since  the  introduction  of  inductances  they  had  had 
no  breakdowns  on  the  machines. 

Mr.  J.  R.  Beabd  said  that  manufacturers  could  readily  build 
machines  with  sufficient  internal  reactance  to  limit  the  maximum 
momentary  short-circuit  current  to  less  than  12  times  the  r.m.s. 
current  at  normal  load,  and  on  large  systems  there  was,  in  addition 
to  this,  the  reactance  of  the  step-up  transformers.  An  extensive 
series  of  tests  made  in  the  Newcastle  district  had  proved  that 
transformers  designed  on  ordinary  commercial  lines  with  a  regula- 
tion of,  say,  2  per  cent,  or  3  per  cent,  at  0'8  power  factor,  could  be 
constructed  to  stand  up  to  a  dead  short-circuit  on  the  secondary 
side  with  full  terminal  voltage  maintained  on  the  primary  side. 
The  indiscriminate  use  of  reactance  coils  on  a  20,000-volt  system 
would,  for  all  practical  purposes,  reduce  the  effective 
voltage  to  the  equivalent  of,  say,  11,000  volts.  As  it 
was  uneconomical  to  tap  main  feeders  near  the  power  station, 
such  feeders  were  usually  of  considerable  length,  and  thus  had 
Sufficient  impedance  to  prevent  excessive  cur/ent  flowing  into  a 
short  circuit  at  their  far  end  ;  a  breakdown  in  the  feeder  itself 
was  not  more  probable  than  a  breakdown  on  the  reactance  coil, 
and,  in  any  case,  the  switchgear  at  the  power  station  would  be 
designed  to  meet  Buch  a  contingency.  He  agreed,  however,  that 
reactance  coils  should  be  used  on  short  feeders,  especially  where 
the  power  station  was  large.  In  this  case  the  drop  of  pressure  in 
the  reactance  was  of  less  importance,  ordinary  sub-station  gear 
could  be  used,  and  the  consumer  could  safely  use  standard  com- 
mercial switchgear,  whereas  if  no  means  were  taken  to  limit  the 
short-circuit  current,  the  supply  authority  would  have  to  install  the 
power-station  type  of  switchgear  at  the  sub-station,  and  the  con- 
sumer would  also  be  called  upon  to  install  switchgear  of  special 
design.    With  regard  to  the  author's  recommendation  that  react- 


ii ir ■■•  coils  ithould  be  used  for  sectioning   extensive   high-tennion 
network*,  this   might  be  advantageous  in   some  i:hm»,  but,  ll 
mm  ni  the  local  oon  |  rho  were  operating  ■  laryc  Btnnbef  of 

wunto-hoat  stations  running   lit    practically    ixjimtnnt  output,    the 

power  flowed  in  dlfleri  at  lently 

an  arrangement   of  teaoten Ui  I       ■  •  om    tetoi  oondttons 

would  certainly  not  suit  every  set  of  OOnditioiU,  without  tho  une  of 
extensive  and  complicated  regulating  arrangement*. 
Mk.  W.  Baxtku  said  that  after  reading  the  antbor's  papef  one 

was   led   to    bcliovo    that  then   won    no  electrical    trouble   which 
inductance  coils  could  not  cure,  but  the  fact  that  these ooils  were  not 
used    to   any    extent   on    the    local    supply    systems,    which    were 
admittedly  the  best  engineered  in  the  country    Indicated  tha'  I 
were  other   ways    of   getting  over  tho  difficulties  mentioned  in  tin- 
paper.  Ho  had  recently  come  across  a  case  of  two  largo  fan  moti 
a  colliery,  which  gave  continual  trouble  on  a  8,000-Volt  Hystei 
to  "potential  front,  '  but  the  trouble  was   got  over    entirely  by 
arranging   high-resistance  nets  in  the  main  oil  switches,  with  con- 
tacts  so   designed   that   the    high    resistances  wore    momentarily 
connected   in  series  with   the  stator  winding,  and  he  thought  that 
an  arrangement  of  this  sort  would  be  very  much  cheaper  than  any 
type  of  external  reactance,  as  all  that  was  necessary  was  to  deepen 
the  tanks  slightly. 

Mr.  R.  C.  Piiilii'P  mentioned  the  use  of  choke  coils  for  con- 
necting transformers  of  different  regulation,  capacity  or  voltage  in 
parallel  in  case  of  emergency. 

Mr.  C.  S.  Vksey-Bkown  said  that  his  experience  led  him  to  use 
reactance  coils  wherever  possible,  because  a  generator  was  a  very 
expensive  thing  to  repair  in  the  event  of  a  breakdown. 

Mr.  E.  P.  Hollis,  in  reply,  said  that  it  had  been  Buggested  that 
the  cost  of  synchronous  machinery  would  be  very  great ;  but  trans- 
mission lines  were  very  costly,  and  as  their  capacity  would  be  much 
increased  by  the  use  of  synchronous  machines,  he  estimated  that  a 
Baving  could  be  shown.  With  regard  to  the  use  of  reactances  for 
protecting  the  end  turns  of  motors,  the  Birmingham  Corporation 
now  insisted  upon  all  large  motors  on  their  mains  being  so  pro- 
tected. These  reactances  were  not  large,  being  only  about  14  in. 
long  x  8  in.  or  9  in.  diameter.  It  was  not  very  easy  to  run  rotaries 
in  parallel  with  generators,  but  by  using  reactances  in  series  with 
rotary  converters  the  trouble  could  be  overcome.  The  cost  of 
reactance  coils  should  really  be  put  down  as  insurance  money, 
because  on  large  systems  a  shut-down  was  very  costly,  and  any- 
thing which  ensured  continuity  of  supply  should  not  be  looked 
upon  as  unnecessary  expenditure, 


ELECTRIC    TRAIN    LIGHTING 


{Discussion  on  payer  read  by  Mr.  T.  Ferguson  before  the  INSTI- 
TUTION of  Electrical  Engineers,  Manchester  Local 
SECTION,  on  January  27tli,  1914.  For  abstract  of  paper 
see  Electrical  Review,  p.  290.) 
Dr.  E.  Rosenberg  remarked  that  electric  lighting  was  incom- 
parably safer  than  gas  lighting,  and  the  tanks  of  compressed  gas 
carried  underneath  coaches  did  not  tend  to  increase  the  safety  of 
the  travelling  public.  During  a  discussion  arising  from  the 
Aisgill  disaster,  a  prominent  person  stated  that  from  information 
he  hadrecsived,  there  was  not  a  single  electrically-lighted  ccajh  on 
the  German  or  Austrian  State  Railways,  The  speaker  contested 
this  statement,  and  said  that  although  the  majority  of  coaches 
were  still  lit  by  gas,  there  were  hundreds  of  electrically-lit  coaches 
on  the  railways  referred  to.  The  French  State  Railways  had  also 
taken  up  the  electric  lighting  of  coaches  very  actively  since  the 
Melun  collision  in  which  gas  played  such  a  disastrous  part.  There 
was  no  such  thing  as  a  strictly  constant- voltage  system  or  constant- 
current  system.  The  system  of  Stone  and  the  author,  for  example, 
were  constant-torque  systems,  and  endeavoured  to  give  a  current 
in  inverse  proportion  to  the  momentary  voltage  of  the  battery. 
In  the  so-called  constant-voltage  systems,  the .  voltage  had 
to  rise  gradually  from  approximately  2  volts  per  cell  to 
the  charging  voltage,  i.e.,  2  4  volts  per  cell.  It  was  to  be 
remembered  that  regulators  were  not  very  accurate  appliances. 
A  very  interesting  constant  voltage  system  designed  by  Mr.  Wood- 
ridge,  of  the. Electric  Battery  Co.,  of  America,  was  specially  dis- 
tinguished by  the  omission  of  any  kind  of  lamp  regulator  or 
resistance  between  battery  and  lamps.  A  pressure  of  2'2/>  volts 
per  cell  was  employed,  and  it  was  claimed  that  this  was  sufficient 
to  keep  the  battery  well  charged  and  in  perfect  order.  Further, 
the  voltage  was  so  low  that  the  gradual  increase  in  the  illumina- 
tion when  the  battery  voltage  rose  from  rest  was  not  felt  uncom- 
fortably by  the  eye.  The  arrangement,  as  shown  in  the  diagram 
(p.  468),  consisted  of  a  generator  which  was  a  modification  of 
the  Rosenberg  machine  mentioned  in  Mather  Sc  Piatt's  system. 
The  field  winding  was  composed  of  a  series  winding  just  strong 
enough  compensate  the  armature  reaction,  and  a  shunt  winding 
taking  a  small  current,  connected  as  one  diagonal  of  a  Wheat- 
stone  bridge  arrangement  ;  a  and  d  in  the  figure  represented  bulbs 
containing  iron  wire  in  rarified  hydrogen,  and  b  and  o  were  ordi- 
nary resistances.  The  remaining  diagonal  of  the  bridge  was  con- 
nected in  parallel  with  the  battery  across  the  generator  terminals. 
It  was  well  known  that  iron  wire  when  nearing  a  dull  red  heat 
increased  enormously  in  resistance  with  a  slight  increase  in 
temperature,  and  this  feature  was  employed  in  the  system.  If 
the  generator  voltage  was  slightly  below  its  normal  value,  the 
ourrent  through  the  bridge  would  drop  slightly  below  its  cali- 
bration value  and  the  voltage  drops  between  E  and  F,  and  G  and 
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H  respectively  would  be  very  low,  also  the  exciting  voltage 
for  the  shunt  would  be  much  lower  than  the  battery  voltage.  A 
slight  rise  in  the  battery  voltage,  however,  would  reduce  this 
exciting  voltage  considerably,  even  down  to  zero,  con- 
sequently the  machine  would  not  perceptibly  change  its  voltage 
whatever  increase  in   speed   might  occur.     The  system  had  been 


1 


WOODHRIDUE  CONSTANT-VOLTAOE  SYSTEM. 

employed  very  successfully  in  America.  The  statement  that  "  with 
most  double- battery  systems  the  efficiency  is  probably  not  more 
than  about  5  per  cent,  to  10  per  cent,  of  the  current  generated  " 
seemed  remarkable,  and  surely  could  not  refer  to  systems  which 
provided  a  definite  current,  independent  of  belt  slipping  and  a 
current  graduated  in  accordance  with  the  momentary  lighting  load. 
The  dynamo  efficiency  of  6">  per  cent,  seemed  a  fair  figure,  provided 
it  included  belt  losses  in  systems  which  worked  without  belt 
slipping.  The  author  described  an  overcharge  preventer  :  did  this 
apply  when  lights  were  on  1  A  long  non-stop  run  might  cause  the 
battery  to  reach  "gassing"  point,  even  with  lights  on,  and 
breaking  the  field  might  mean  that  during  the  remainder  of  the 
journey  the  battery  would  have  to  feed  the  lamps  and  become  dis- 
charged again.  This  would  be  a  disadvantage  as  compared  with 
systems  where  the  output  could  be  adjusted  by  changing  the 
excitation,  and  where  the  overcharge  preventer  could  be  arranged 
to  reduce  the  excitation  to  such  a  value  that  the  dynamo  current 
equalled  the  lamp  current. 

Mr.  .r.  Denham  said  that  an  empty  train  might  stand  in  a 
station  or  siding  all  night  with  the  switches  on,  and,  in  his 
opinion,  some  over-discharge  prevention  should  be  employed. 

Mr.  F.  E.  Cooper  referred  to  the  gas  lighting  of  trains  as  a 
tremendous  danger,  and  associated  himself  with  a  previous  speaker 
in  forecasting  the  abolition  of  gas  before  very  long. 

Mr.  A.  Pope  said  that  one  important  system  used  extensively  in 
America  and  on  the  Continent,  but  not  referred  to  in  the  paper, 
was  the  straight  storage  system.  The  system  had  many  advan- 
tages, especially  as  applied  to  trains  running  to  and  fro  between 
towns  about  12  miles  apart.  When  facilities  could  be  provided 
for  charging  at  one  or  each  end,  small  batteries  only  were  needed. 
A  su  Lphated  cell  could  not  be  cured  by  running  in  service  ;  the  on  I  y 
remedy  was  complete  overhaul  in  the  repair  shop. 

Mr.  McKinnon  referred  to  the  difference  in  the  care  taken  of 
batteries  in  Germany  and  Scandinavia  as  compared  with  this 
country.  Whilst  working  conditions  here  had  greatly  improved, 
they  were  far  from  ideal.  A  recent  catalogue  stated  that 
"  attention  at  very  infrequent  intervals  only  is  required  to  see 
whether,  on  the  whole,  the  battery  is  over  or  under  charged."  This 
could  only  be  construed  into  an  invitation  not  to  trouble  about  the 
cells  very  much.  In  this  country  the  cells  were  so  placed  that  accem 
oould  only  be  obtained  after  crawling  under  the  coach  and  remov- 
ing very  numerous  bolts  and  connections  and  lids,  the  whole 
operation  having  to  be  carried  out  in  a  kneeling  position.  In  Ger- 
many the  cells  were  arranged  neatly  under  the  body  of  the  coaeh, 
and  the  footboard  in  front  of  the  compartment  was  arranged  to 
swing  up,  giving  easy  access  for  inspection.  In  Denmark  axle- 
driven  systems  were  not  in  common  use,  owing  to  the  number  of 
ferries  on  th»  main  routes,  and  straight  battery  lighting  was 
employed.  The  author  stated  that  any  of  the  constant-current 
systems  could  be  maintained  by  comparatively  poor  class  labour, 
also  that  traffic  conditions  demanded  that  a  poor  class  of  labour 
should  be  able  to  maintain  the  equipment.  This  was  the  keynote 
to  the  question  of  battery  depreciation.  In  England  mle-of-thumb 
method,  indifferent  attention,  and  quite  crude  switchgfar  were  the 
rule,  and  if  anything  went  wrong,  the  battery  was  blamed.  In 
Germany  there  was  splendid  organisation  and  close  attention,  and 
if  anything  went  wrong,  the  mechanic  was  blamed.  Dr.  Rosenberg 
had  referred  to  Mr.  Woodbridge's  statement  that  a  voltage  of  2'25 
would  maintain  a  cell  in  proper  condition  in  train  lighting  service. 
One  point  had  apparently  been  misted  here,  namely,  that  the  cell 
should  be  kept  healthy.  Once  cellB  were  allowed  to  become 
sulphated  through  standing  idle  or  discharged,  for  long  periods, 
then  such  a  voltage  would  not  restore  the  cells  to  a  healthy  state, 
and  the  system  would,  therefore,  probably  be  a  failure  under  the 
ordinary  conditions  on  British  railways. 

Mb.  W.  Stansfikld  said  that  the  author,  in  referring  to  Mr. 
Dal/.iel's  system,  recommended  the  replacement  of  the  special 
magnetic  circuit  by  different. ul  coils  in  the  exciter  circuit,  using 
an  iron  wire  resistance  with  one  coil.  The  speaker  had,  in  con- 
junction with  Mr.  Hatt.  developed  a  train  lighting  system  on  some- 
what similar  lines,  and  obtained  some  very  promising  results  with 
experimental  machines.  In  was  found  that,  by  connecting  the 
exciter  to  the  main  machine  at  one  pole,  and  connecting  the 
differential  coils  so  that  the  one  with  the  iron  wire  resistance  was 
across  the  main  machine,  and  the  coil  without  the  resistance  was 
across  the  free  ends  of  the  main  machine  and  the  exciter,  almost 
any  characteristic  could  be  obtained  from  one  rising  as  the  speed 


was  raised,  through  a  level  voltage  line  irrespective  of  speed 
(within  the  limit  of  the  speeds  allowed  for)  even  to  a  character- 
istic in  which  the  voltage  actually  fell  after  rising  to  ft  maximum. 
The  speaker  had  also  experimented  with  the  special  bridge  arrange- 
ment referred  to  by  Dr.  Rosenberg,  and  obtained  very  fair  results, 
although  not  so  good  as  with  the  differential  coil  arrangement. 
The  Author  briefly  replied. 


NEW    ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


Combination  Ceiling  Rose  and  Switch. 

The  General  Accessories  Co.,  Ltd.,  of  TO,  Worship  Street, 
E.C.,  have  brought  out  a  device  intended  to  supersede  the  key- 
holder  for  pendant  lamps,  in  the  shape  of  a  ceiling  rose  containing 
a  switoh,  from  which  a  chain  hangs  alongside  of  the  flexible.  The 
interior  of  the  rose  is  shown  in  fig.  1,  and  the  complete  device  in 
fig.  2.    The  light  is  switched  on  and  off  by  alternate  pulls  on  the 


Fro.  1.— Interior  op  Rose. 


Fio.  2.— Combination  Ceiling  Rose  and  Switch. 

chain,  which  actuates  a  ratchet  device  ;  the  switch  contacts  are  of 
silver,  and  the  insulation  is  heavily  glazed  marmorite.  The  ter- 
minals are  of  the  large  loop-in  type,  and  are  separated  by  a  bridge 
with  holes  for  the  flexible  cord.  Obviously  the  lamp  and  flexible 
need  not  be  disturbed  in  the  action  of  switching,  thus  avoiding 
injury  to  both. 

The  "Fyro"  Fire  Extinguisher. 

A  fire  extinguisher,  to  be  reliable  and  always  ready  for  instant 
use  in  case  of  emergency,  must  be  simple  in  construction,  have  as 
few  working  parts  as  possible,  and  be  capable  of  being  instantly 
removed  from  its  fastenings  and  used  by  those  least  experienced. 

It  is  claimed  that  the  "  Fyro  "  fire  extinguisher  fulfills  these  con- 
ditions. It  is  simple  in  construction,  is  light,  and  can  be  worked 
with  one  hand,  if  necessary,  no  mechanical  force  being  required  to 
operate  it.  There  is  no  waste  of  extinguishing  fluid,  as  is  so  often 
the  case  with  many  extinguishers,  where  the  stream  has  such  force 
that  it  is  shot  through  the  flames.  This  extinguisher  will  throw 
a  spray  a  distance  of  10  ft.,  or  by  opening  the  valve  an  extra  half- 
turn,  it  will  throw  a  stream  25  ft.  The  spray  is  most  effective 
on  small  fires  scattered  over  a  comparatively  large  area  :  the  stream 
is  usually  best  for  fires  concentrated  in  one  spot. 

The  extinguisher  is  cylindrical  in  form,  3  in.  in  diameter  and 
14  in.  long,  and  weighs  when  charged  r>j  lb.  At  the  top  is 
the  needle  valve  through  which  the  fire-killing  fluid  is  dis- 
charged, and  running  through  the  centre  from  the  needle  valve 
almost  to  the  bottom  is  a  siphon  tube.  The  air  pressure  in  the 
cylinder  forces  the  "  Fyro "  fluid  up  this  tube,  holding  it  per- 
manently against  the  valve,  thus  forming  a  "  liquid  seal,"  which 
makes  impossible  any  leakage  of  air  pressure  and  prevents  deterio- 
ration or  loss  of  strength  with  age.     In   the  event  of  the  contents 
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being  partly  umil,  the  r\t  niguiHhnr  will  \>c  just  hh  effeoi . i v < ■  upon 
the  next  flro  in  proportion  to  Itl  bulk  as  it  was  originally, 

Bnoketi  arc  supplied  for  supporting  "  Fyro"  tire  extinguishers, 
which  arc  carefully  designed  with  ■  view  of  allowing  the 
latter  to  be  instantly  removed.  "I'yro"  lluid  [|  a  comliination 
Of  ohemioall  in  Liquid  form  ;  it  OOntalnfl  neither  acids,  alkali  nor 
salts  ;  is  non-poisonous,  free  from  moisture,  non-corrosive,  and  a 
positive  non-conductor  of  eleotricity.  Whon  tho  contents  of  tho 
extinguisher  como  in  contact  with  tho  lire,  the  lluid  volatilises, 
forming  1,000  cb.  ft.  of  dense  combustion  arresting  ({as  five 
times  as  heavy  as  air,  which  quickly  envelopes  the  dames,  dis 
placing  oxygen  and  thereby  extinguishing  the  fire.  Tho  gas 
generated  can  bo  breathed  by  the  operator  without  injury. 

These  extinguishers  are  easily  recharged,  the  only  additional 
apparatus  necessary  being  a  tire  inflating  pump  and  gouge.  It 
is  claimed  that  they  have  successfully  extinguished  electrical  fires 


Blbotrio  Co.,  ]  ,r.;  the  uh 

telling  agent*),  a  oonsidsrebly  more  powerful  tool  dm  bees  pro 

ducod   without  U  eight,  whi<:h  stands  at  T,1   lb. 

Improvement!  have  bees  effected  by  i  .v  antennae 

in  the-  top  cover  and  gSU  DOJ    ;in.l  have  not  involve)  a  reduction  in 

the  strength  or  efjloienoy  of  the  meohanlosJ  or  electrical  working 

parts.      This  tool  will  drill  a  I  ;  -in.   bole    in    cad-iron  at  the  r;t<-  of 

1  in.  a  minute.  Ah  will  be  Men  fr<.m  the  aooompanrlng  illus- 
tration, the  drill  iH  of  ragged  design,  the  solidity  of  the  working 
parts  being  the  outstanding  feature  of  Itl  construction, 

Viaco  Insulators. 
Thb  Electrical  EMOiNEZsnia  and  Eqi  [pawn  Co.,  Ltd.,  of 

I  Oil,  New  Oxford  Street,  W.C.,  send  us  particulars  of  their  Viaeo 
insulators,  which  are  moulded  from  a  special  material,  which  has 


Fig,  '■>.— "Fyro"  Fire  Extinguisher. 


Fig.  5.— Viaco  Insulators,  showing  Effect  of  Shots. 


Fig.  4. —Witton-Kramer  1914  "Runthru  No.  5"  Drill. 


Fig.  6. — Ordinary  Porcelain  Insulators  Shot  Away. 


caused  by  short  circuits,  and  owing  to  the  fluid  being  a  non-con- 
ductor of  electricity,  there  is  no  danger  to  the  operator,  or  harmful 
results  to  the  plant.  The  "Fyro'  extinguisher  is  supplied  by 
Messrs.  Turners  &  Manville,  Ltd..  of  5,  Lloyd's  Avenue,  E.C. 

Witton-Kramer  Electric  Drills; 

In  the  "  1914  Runthru  No.  5  "  drill,  constructed  by  the  Witton- 
Kramer    Electric  Tool  and  Hoist  Co.   (for   whom   the   General 


been  produced  with  a  view  to  overcoming  the  disadvantages  of 
porcelain.  In  particular,  these  insulators  are  said  to  be  almost 
unbreakable,  and  absolutely  weatherproof. 

The  mechanical  work  required  to  break  a  Viaco  double-petticoat 
insulator,  as  found  by  a  German  testing  institution,  amounted  to 
1'51  ft.-lb.,  while  "67  ft.-lb.  was  sufficient  to  break  a  porcelain  insu- 
lator of  equal  diameter  and  equal  thickness  of  petticoat. 

Other  tests  show  that  Viaco  insulators  of  the  smallest  type  have 
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an  insulation  resistance  of  29,000  megohms  on  the  average,  while 
for  double-petticoated  insulators  the  figure  given  is  60,000  megohms  ; 
under  equal  conditions,  porcelain  insulators  show  an  insulation 
resistance  of  only  1,000  megohms  on  the  average. 

These  insulators  are  made  normally  with  £-in.  Whitworth  or 
G.P.O.  special  threads  ;  their  mechanical  strength  is  shown  by  the 
comparison  between  our  two  views  of  the  results  of  similar  treat- 
ment meted  out  to  both  porcelain  and  Viaco  insulators,  and  is  an 
obvious  advantage  for  transport  purposes. 

A  Carron  Cooker. 

The  accompanying  view  (fig.  7)  illustrates  one  of  the  Carbon 
Co.'b  latest  pattern  cookers,  which  they  make  in  four  sizes,  13  in., 
16J  in.,  17  in.,  and  21  in.  wide  inside  the  oven. 

Every  part  of  the  cookers  is  standardised,  and  they  are  arranged 
for  switchboards  with  one  pilot  lamp  and  main  switch,  or  pilot 
lamp  to  each  element. 

The  ovens  are  double-cased  and  packed,  and  have  porcelain  enam- 
elled inner  and  outer  casings  of  sheet-steel ;  the  heating  elements  are 
fixed  at  the  top  and  bottom,  and  three-heat  regulation  is  provided.  H 


The  "  Bollinger  "  system  is  claimed  to  cost  no  more,  and  fre- 
quently less,  than  other  systems.  A  special  feature  is  the  low 
resistance  to  the  air  and  small  power  requirements.  Further  figures 
are  given  to  show  that  an    ordinary  cloth  filter  to  deal  with 


Fig.  7.— Carron  Cooker  with  Switchboard. 

The  cooker  is  fitted  with  a  polished  hob,  grill  and  boiling  plates, 
which  latter  vary  in  size  and  number  according  to  the  size  of 
cooker  ;  a  porcelain  enamelled  crown  plate  is  supplied,  which  is 
removable  for  cleaning. 

The  6-in.  boiling  plates  are  loaded  for  600  watte,  and  the  8  in. 
for  1,100  watts — three-heat  regulation  in  each  case.  The  grill, 
10  in.  wide  x  fJ  in.  deep,  is  loaded  for  1,250  watts.  These  cookers 
are  recommended  for  hiring  out. 

Dry  Air  Filter. 

We  have  received  from  Messes.  Deyebs,  Ltij.,  of  71,  Queen 
Street,  B.C.,  particulars  of  their  dry  air  filters  on  the  "  Bollinger" 
patent  system,  for  turbo-generators. 

Fig.  8  shows  two  complete  filter  chambers  with  intake  pipes 
suitable  for  small  generators  or  air  compressors.  For  large  instal- 
lations a  group  of  filter  screens  is  employed,  the  screens  usually 
measuring  about  40-in.  wide,  60-80  in.  high,  and  12  in.  thick.  The 
chambers  are  of  sheet  steel. 

The  screens  consist  of  pure  wool  strings  stretched  in  metal 
frames,  arranged  so  that  the  strings  of  one  layer  cover  the  spaces 
of  the  adjoining  ones.  The  strings  are  so  close  that  the  fibres 
intermingle  forming  a  loose  but  efficient  filter  mesh  for  dust, 
offering  little  resistance  to  a  current  of  air  at  moderate  speed. 
Wire  screens  are  also  provided  on  each  side  of  the  chamber  to  pre- 
vent anything  other  than  dust  passing  to  the  filter.  Only  one  set  of 
spare  screens  is  needed  to  replace  dirty  screens,  which  can  be  done 
while  the  plant  is  in  use. 


Fig.  8.— Dry-Air  Filters  on  the  Bollinger  System. 


1,800,000  cb.  ft.  per  hour  required  1,080  cb.  ft.  of  space,  while  the 
Bollinger  filter  for  this  duty  required  only  167  cb.  ft. 

Brooke  Semi-Diesel  Engine. 

Our  illustration,  fig.  9,  shows  a  15-h.p.  hot-bulb  two-stroke 
engine  built  for  experimental  purposes  by  Messes.  J.  W.  Bbooke 
and  Co.,  of  Lowestoft,  whose  long  experience  in  the  construction 
of  petrol  and  paraffin  motors  should  enable  them  to  offer  a  first- 
class  engine  of  this  type. 

The  design  of  these  hot-bulb  motors  has  now  reached  a  point 
where  even  the  details  have  almost  become  standardised,  and, 
excepting  for  one  or  two  minor  improvements,  Messrs.  Brooke's 
model  is  an  embodiment  of  the  best  features  from  other  well- 
known  and  well-tried  makes. 

Extreme  simplicity  is  the  ruling  feature  in  this  type  of  engine 
when  compared  with  ordinary  oil  engines  fitted  with  valves  and 


Fig.  9, — Brooke  Semi-Diesel  Engine. 

gear,  vaporisers  and  other  complications,  while  its  consumption  of 
cheap,  heavy  oil  is  very  little  higher  than  in  the  Diesel  engine 
itself. 

Excepting  for  the  main  moving  parts,  essential  in  every  engine, 
there  is  only  a  small  plunger  pump  for  injecting  the  oil  into  the 
cylinder,  and  this  is  driven  by  an  eccentric  on  the  crankshaft. 

Messrs.  Brooke  intend  to  place  a  range  of  hot-bulb  engines  on  the 
market  shortly  for  both  stationary  and  marine  purposes, 
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The  Shokiiubynkhh  PlOTUBX  PalaOX  Oo.,  LTD.,  v,  Thk  I'nion 
Electric  Co. 

In  the  Commercial  Court  of  the  King's  Bench  Division,  on  March 
6th,  Mr.  Justice  Piokford  hoard  this  action,  claiming  damages  for 
the  alleged  failure  of  the  defendants  to  deliver — under  a  contract 
with  the  plaintiffs —  a  dynamo  for  use  at  their  theatre,  which, 
it  was  said,  the  defendants  know  plaintiffs  required  to  be  delivered 
by  May  6th,  19111,  in  view  of  their  proposed  opening  of  the  house 
on  Saturday,  May  10th.  The  defendants  admitted  that  the 
dynamo  was  not  delivered  by  May  6th,  but  they  said  the  plaintiffH 
acoepted  their  offer  to  lend  a  machine  temporarily,  and  that  the 
date  of  delivery  under  the  original  contract  was  extended. 

Mr.  Hinde  appeared  for  the  plaintiffs,  and  Mr.  Brandon  for  the 
defendants. 

Mr.  Hinde  said  that  through  the  failure  of  the  defendants  to 
deliver  the  dynamo  on  May  (ith,  they  were  put  to  expense  in  buying 
a  machine  elsewhere,  and  suffered  serious  loss  by  not  being  able  to 
open  the  theatre  on  the  day  arranged  for.  The  plaintiff  company 
was  incorporated  in  December,  1912,  to  open  a  picture  palace  at 
Shoeburyness  early  in  1918.  There  were  negotiations  for  the 
purchase  of  a  dynamo  to  light  the  theatre,  there  being  no  local 
supply.  Eventually  the  defendants,  about  the  end  of  March,  wrote 
to  say  they  could  supply  a  dynamo  of  the  latest  design,  of  good 
construction,  and  warranted  to  give  good  results,  and  it  would  be 
constructed  to  meet  the  requirements  of  the  British  Engineering 
Standards  Committee,  and  they  guaranteed  it  for  12  months  from  the 
date  of  its  despatch.  The  price  was  subject  to  2j  per  cent,  for 
cash  within  30  days,  and  it  was  said  that  defendants  would  require 
for  delivery  three  or  four  weeks  from  the  receipt  of  order.  The 
defendants  were  told  that  the  theatre  was  to  be  opened  on  Satur- 
day, May  10th,  and  they  ordered  a  dynamo  on  the  understanding 
that  it  should  be  delivered  by  May  6th.  On  May  5th  the  plaintiffs 
had  a  telegram  from  defendants  to  the  effect—"  Regret  unavoid- 
able delay,  impossible  to  deliver  till  towards  end  of  week."  The 
defendants  wrote  to  say  they  regretted  the  delay,  but  it  was 
through  circumstances  outside  of  their  control  as  there  was  delay 
in  the  test  room,  and  they  had  had  to  order  certain  alterations. 
Eventually  the  defendants  offered  to  loan  another  dynamo  tem- 
porarily, and  this  arrived  on  the  morning  of  May  9th.  This 
dynamo  would  not  generate  electricity,  and  the  suggestion  made 
by  the  defendants  (counsel  understood)  was  that  the  plaintiffs 
tried  to  work  it  in  the  wrong  direction.  The  result  of  it  all  was 
that  the  opening  of  the  house  did  not  come  off  on  May  10th,  and 
plaintiffs  had  to  send  their  electrician  to  London  to  get  aCrompton 
dynamo,  and  with  the  aid  of  this  they  opened  the  picture  palace  on 
the  Monday.  When  they  experimented  again  with  the  defendants' 
dynamo,  it  would  not  work  until  they  substituted  the  Crompton 
resistance  that  plaintiffs  had  bought  elsewhere.  Eventually, 
counsel  added,  plaintiffs  said  they  would  not  have  the  defendants' 
dynamo  ordered  under  the  contract,  but  eventually  they  consented 
to  take  delivery.  The  plaintiffs  claimed  damages  for  the  expenses 
to  which  they  had  been  put,  and  for  loss  of  takings  on  the  day 
that  they  failed  to  open  the  theatre  as  arranged. 

Mr.  Howard  Halley,  of  the  plaintiff  company,  stated  in 
evidence  that  there  was  no  electricity  available  at  Shoeburyness, 
and  they  had  to  get  a  dynamo  for  their  theatre.  They  ordered  the 
dynamo  subject  to  the  condition  of  delivery  by  May  6th,  and  by 
that  date  all  the  arrangements  for  the  opening  were  well  forward. 
On  May  6th  witness  told  defendants  over  the  telephone  that  they 
must  send  a  dynamo  that  was  ready  for  work,  and  defendants  said 
they  would  see  to  that,  and  all  the  plaintiffs  would  have  to  do 
would  be  to  attach  it  to  the  bed,  as  it  was  all  ready,  and  had 
only  recently  been  running  at  another  picture  palace.  The  dynamo 
arrived  on  Friday,  May  9th,  and  it  was  fixed  up  for  running 
immediately,  but  it  would  not  work  so  as  to  generate  electricity, 
and  the  opening  on  May  10th  did  not  come  off,  although  600  people 
had  assembled  in  anticipation  of  the  event — an  event  that  had  been 
widely  advertised  locally.  They  sent  their  engineer  to  London, 
and  he  bought  a  Crompton  dynamo  at  Hammersmith,  that  arrived 
on  the  Sunday  night,  and  they  opened  on  the  Monday.  On  May 
25th  the  machine  supplied  by  the  plaintiffs  was  tested,  and  after 
the  defendants'  man  had  practically  overhauled  it,  he  managed  to 
get  it  to  excite.  He,  however,  had  to  use  the  resistance  from  the 
Crompton  machine. 

Mr.  Arthur  Meadows,  of  Cheapside,  electrician,  of  1 1  years' 
experience,  said  he  was  employed  by  the  plaintiff  company  in  con- 
nection with  the  installation  of  electricity  at  the  theatre,  and  he 
was  of  opinion  that  the  defendants'  dynamo  was  not  fit  for  the 
purpose  supplied. 

Cross-examined  :  He  did  not  agree  that  the  trouble  was  due  to 
the  fact  that  the  engine  was  running  in  the  opposite  direction  to 
the  dynamo.  The  machine  was  "  excessively  hot,"  and  too  hot  for 
proper  use. 

Counsel  :  I  can  tell  you  that  before  and  after  this  machine  has 
worked  satisfactorily  for  other  cinemas.  Does  not  that  suggest  to 
you  that  you  did  not  know  how  to  use  it  ? — Not  a  bit. 

The  Judge  :  What  is  your  explanation  of  the  fact  that  you  and 
others  could  not  work  it  on  the  10th  and  their  man  on  the  25th 
got  it  to  go  satisfactorily  ? — I  should  say  the  explanation  is  that 
it  was  a  freak,  as  their  man  said  he  had  known  it  to  occur  before. 

Re-examined  :  Witness  said  it  was  impossible  to  use  the  machine 
before  the  Crompton  resistance  was  put  in. 

Mr.  A.  S.  Jones,  electrical  engineer,  spoke  to  being  engaged  by 
the  plaintiffs  to  do  the  necessary  work  when  the  dynamo  was 
installed  at  the  plaintiffs'  establishment.      He  tried  every  possible 


meanf  of  getting  the  dynamo  to  work,  bat  wit.hoi,     I  ••      "ibee- 

quontly,   ho    wcnl     I  .  n<l    bought  a  dynamo   for  490,  and 

on  Monday  they  got  laffloient  OOTMIll  to  allow  the  theatre  to  be 
opened. 

Cross-examined,  (Vltneu  said  that  when  the  defendant*,'  dynamo 
did  work,  it.  rat  hot  too  quickly.  He  was  not  personally  intereeted 
in  the  plaintiff  oona  | 

Mu.  Haiioi.1)  8]  consulting  engineer,  ■ 

was  a  Himplo  thing  to  mako  cm  /  the 

direction  of  rotation  of  the  machine  Be  find  heard  the  evidence 
given  as  to  what  was  done  with  the  dynamo,  and  in  hid  opinion  it 
was  perfectly  reasonable  and  proper,  Ell  lllH»ll— loll  wan  that 
when  the  machine  come  the  field  rheostat  was  faulty,  so  that 
whatever  they  did  with  the  dynamo  In  regard  to  direction  of 
rotation,  no  result  could  be  obtained. 

On  behalf  of  the  defendants,  Mil.  Hiiandon  said  his  case  wan 
that  the  dynamo  was  a  perfectly  proper  one.  The  defendants  did 
not  undertake  to  fix  it.  That  was  no  part  of  the  contract,  and 
they  had  the  right  to  assume  that  the  plaintiffs  would  have  reason- 
ably competent  electricians  to  fix  it  for  them.  This  dynamo  had 
been  at  another  cinema  before,  and  had  worked  perfectly  satisfac- 
torily. The  fault  was  entirely  due  to  the  plaintiffs.  He  submitted 
that  in  regard  to  the  damages,  the  only  damages  the  defendants 
could  possibly  be  held  responsible  for  was  the  reasonable  cost  of 
installing  or  removing  the  dynamo  which  was  sent  temporarily. 
Since  leaving  the  plaintiffs'  premises  the  dynamo  had  gone  to 
another  cinema,  and  no  complaint  whatever  had  been  received  in 
regard  to  it. 

Mr.  H.  E.  Moul,  technical  adviser  to  the  defendant  company, 
said  he  had  no  plans  to  show  which  way  the  dynamo  was  to  run. 
When  it  was  found  that  the  machine  would  not  generate  it  was 
quite  easy  to  reverse  the  shunt  connections  and  make  it  generate 
in  about  10  minutes. 

Mb.  J.  Pomprey,  another  expert,  expressed  the  view  that  it 
would  have  been  an  easy  matter  to  have  made  the  dynamo  work  in 
the  first  instance. 

Mr.  W.  Randall,  electrical  engineer,  said  that  he  went  down 
to  Shoeburyness  and  made  the  dynamo  run  satisfactorily  for  two 
and  a-half  hours,  and  it  was  then  giving  sufficient  power  to  run 
both  the  cinema  and  the  electric  lighting.  He  waB  satisfied 
then  that  the  machine  would  have  run  right  on  for  a  week.  There 
was  only  a  normal  amount  of  heat  generated. 

Mr.  A.  H.  Dykes,  M.I.E.E.,  said  he  had  heard  the  evidence  given, 
and  he  was  of  opinion  that  if  a  dynamo  failed  to  excite,  the  thing 
to  do  was  to  reverse  the  shunt  connections. 

If  the  resistance  was  too  high,  was  that  a  difficulty  simple  to 
remedy  when  you  only  want  the  machine  for  a  day  or  two  ? — A 
very  simple  matter  ;  just  alter  the  connections. 

Mr.  Justice  Pickford,  delivering  judgment,  said  that  the 
defendants  said  that  as  they  were  not  under  contract  to  fix  the 
dynamo,  they  thought  that  the  plaintiffs  would  have  obtained  the 
aid  of  competent  people.  The  temporary  dynamo  had  an  imperfect 
regulator  or  resistance,  and  they  could  not  get  the  machine  to 
excite,  although  a  Mr.  Jones,  a  Mr.  Meadows,  and  a  Mr. 
Holroyd,  in  the  employ  of  the  Government  at  the  local  barracks, 
did  all  they  could.  A  simple  explanation  was  suggested  at  first, 
that  they  should  have  changed  or  reversed  the  electrical  action  of 
the  machine  as  it  was  running  the  wrong  way,  but  the  plaintiffs'  men 
denied  that  they  neglected  any  such  elementary  precaution.  A  test 
was  held  eventually,  a  man  came  down,  and  soon  the  machine 
worked  better.  If  the  defendants  had  sent  the  machine  by  the 
quickest  possible  means  and  not  driven  it  to  the  last  moment 
there  would  have  been  time  for  the  plaintiffs  to  have  com- 
municated with  the  defendants  and  got  them  to  send  somebody 
down.  He  (the  Judge)  could  not  explain  why  the  plaintiffs'  men 
could  not  get  the  dynamo  to  work,  but  he  could  not  say  that  it 
was  entirely  the  fault  of  the  plaintiffs,  as  if  the  defendants  had 
taken  proper  steps  they  would  have  got  it  to  work  at  the  required 
time.  He  thought,  however,  it  was  unreasonable  for  the  plaintiffs 
to  send  to  London  and  buy  a  new  one.  and  he  could  make  no 
allowance  in  regard  to  that.  The  question  only  remained  what 
damages  should  be  awarded  to  the  plaintiffs  for  the  failure  to  open 
on  May  10th  as  arranged,  and  he  had  come  to  the  conclusion  that 
he  would  award  the  plaintiffs  £20  altogether,  and  there  would  be 
judgment  for  the  plaintiffs  for  £20  and  County  Court  costs.  He 
was  of  opinion  that  the  plaintiffs'  claim  was  exorbitant,  especially 
the  item  of  £100  alleged  to  have  been  lost  by  the  failure  to  open 
on  the  Saturday. 

Judgment  accordingly  for  the  plaintiffs  for  £20  and  County 
Court  costs. 


Marx  v.  Electric  Utility  Co.,  Ltd. 

An  application  was  made  to  Mr.  Justice  Pickford  in  the  King's 
Bench  Division  that  this  case,  at  present  in  the  warned  list  of  non- 
jury actions,  should  be  fixed  for  hearing  on  March  30th  next. 

Mr.  Beresford,  on  behalf  of  the  plaintiff,  made  the  application, 
and  said  that  it  would  be  a  great  convenience  to  all  the  parties  if 
his  Lordship  would  assent  to  this  course.  The  grounds  of  the 
application  were  that  a  necessary  witness  was  resident  in  Berlin,  and 
could  not  conveniently  attend  before  that  date. 

Mr.  Justice  Pickford:  Does  it  take  30  days  to  get  from 
Berlin  ? 

Counsel  :  No,  but  at  present  we  are  unable  to  get  at  him. 

Mr.  Justice  Pickford  said  that  he  could  not  fix  the  case  for 
the  day  mentioned,  but  he  would  say  that  it  should  not  be  taken 
before  March  30th,  and  the  parties  would  have  to  be  subject  to  the 
"  warned  list," 
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GARRETT  r.  TOSELAND. 
At  the  Northampton  County  Court,  recently,  Messrs.  F.  T.  A  A.  Garrett 
and  Co.,  electrical  engineers,  Northampton,  claimed  from  William 
Toseland,  innkeeper,  the  Royal  Standard  Inn, Luton,  £11 119.,  balance 
of  amount  due  for  work  done.  The  evidence  was  to  the  effect  that 
plaintiffs  were  engaped  by  defendant  to  install  electric  lighting  in 
the  public  part  of  the  house.  While  the  work  was  in  progress  it 
was  suggested  the  whole  of  the  house  should  be  lighted,  it  being 
stated  that  the  brewers  would  pay  part  of  the  cost.  The  defendant 
denied  liability  for  this  portion  of  the  work,  though  it  was 
admitted  it  was  satisfactory.  The  brewers  had  not  paid.  The 
Northampton  Herald  states  that  judgment  was  given  for  plaintiff. 


NEW    PATENTS    APPLIED    FOR.     1914. 

(NOT  YET   PUBLISHED.) 
Compiled    expressly    [or    Ibis    journal    by    Messrs.    W.    P.    Thompson    &    Co.. 
Electrical    Patent    Agents,    285,    High    Holborn,    London,    W.C.,    and    at 
Liverpool   and   Bradford,  to  whom  all    inquiries  should  be  addressed. 


4.5S3.  "  Metallic  conduits  for  electric  conductors."  C.  F.  Burton.  Senr., 
H    Burton  and  C.  I".  Burton.     Februaiy  23rd.     (Complete). 

4,590.     "  Electric-light   bulb."     W.   C.    M.    Pettingill.     February  23rd. 

1,599.  "  Means  whereby  the  position  of  a  sunken  vessel  mav  be  located  and 
telephone    connection    establish!.!."      A      Hitler.      February    23rd. 

4.616.  "  Globes  and  shades  for  electric,  gas,  and  oil  lights  and  means  for 
ruary  23rd. 

4,615.  "  Globes  and  shades  for  electric,  gas,  and  oil  lights  and  means  for 
mounting  same."  C.  F.  .Storrar,  J.  H.  Storrar  and  R.  A.  Storkar.  Febru- 
ary   23rd. 

4,619.  "  Telephone  system."  P.  I.avekv  and  W.  E.  Bandlow.  February 
23rd.      (Convention    date,    February    24th,    1913,    United    States).      (Complete). 

4,627.  "  Reflector-arm  for  electric  lamps."  M.  Chalier.  (Convention  date, 
March   22nd,   1913,   France).     (Complete).     February  23rd. 

4.632.  "  Automatic  switch  more  especially  intended  for  use  in  connection 
with  flash-light  signs  illuminated  by  electricity  or  gas."  F.  Jahn  and  R.  P. 
Myers.     February  23rd. 

4,655.  "  Electric  light  lamps  for  motor-driven  power  and  motor  vehicles." 
A.   Christmas.      February    23rd. 

4.663.  "  Circuit  interrupters."  British  Westinghouse  Electric  and  Manu- 
facturing Co.,  Ltd.  Februarv  23rd.  (Westinghouse  Electric  and  Manufacturing 
Co.,   United  States).     (Complete). 

4.664.  "  Production  of  electric  waves  for  wireless  telegraphy,  telephony  and 
the  like."  Polvpiios  ElEKTRLOTATS,  Ges.m.b.H.  February  23rd.  (Convention 
date.   February  26th,   1913,  Germany).     (Complete). 

4.666.  "  System  of  wireless  telegraphy."  H.  Wade.  Februarv  23rd.  (Harold 
Steele   Mackaye,   United  States). 

4.681.  "  Train  lighting  and  similar  systems."  VlCKERS,  Ltd.  Februarv 
23rd.      (Franz    Krizik,    Austria).      (Complete). 

4,716.     "  Telephone  receivers."     R.  Woodland.     Februarv  24th. 

4,735.  "  Electrically-operated  and  other  presses."  A.  H.  Railing,  A.  Pea- 
Cock  and  T.   H.   Hutchinson.     Februarv  24th. 

4.742.     "  Electric   furnaces."     J.    L.    Dixon.     February  24th. 

4,751.  "  Dynamo  electrical  machines."  Hon.  Sir  Charles  Algernon 
Parsons  and  A.  H.   Law.     February  24th. 

4,758.  "  Electric-lamp  stand."  F.  W.  Goldv.  February  24th.  (Wizard 
Electric   Lamp   Co.,    United   States). 

4.762.  "  Electric  machines."  C.  F.  Kettering  and  W.  A.  Chrvst.  Februarv 
24th.      (Convention    date,    March    7th,    1913,    United    States).      (Complete) 

4.766.     "  Automatic    door   switch."      H.    Westcott.      February   24th. 

4.783.  "  Electric  incandescent  lamps."  F.  Loewenstein.  February  24th. 
(Complete). 

4.784.  "  Process  for  coating  metallic  surfaces  with  brass."  S.  O.  Cowper- 
Coles.     February  24th. 

4.785.  "  Process  for  coating  metallic  articles  with  lead."  S.  O  Cowpbr- 
Coi.es.      February   24th. 

4.786.  "  Electrolytes  for  the  electro-deposition  of  zinc."  S.  O.  CoWFER- 
Col.ES.      February   24th. 

4.787.  "  Electrolytic  process  for  the  production  of  rustless  iron."  S.  O. 
CowPER-CoLES.     February  24th. 

4.788.  "  Electrolytic  process  for  the  production  of  rustless  iron  alloys." 
S.    O.   Cowpek-Coi.es.      February   24th. 

4,793.  "  Electricity  meters."  Electrical  Apparatus  Co.,  Ltd.,  and  H.  C. 
Turner.     February  24ih. 

4,803.  "  Electric  motors."  Phcenix  Dvnamo  Manufacturing  Co.,  Ltd.,  and 
R.    Pohl.     February  24th. 

4.813.  "  Electric  lighting  systems."  British  Thomson-Houston  Co..  Ltd 
February   24th.      (General    Electric   Co.,    United    States). 

4.R15.  "  Long-stroke  electro-magnets  and  reciprocating  electro-magnetic 
mechanisms  and  the  like."     Fitzroy  T.  Chapman.     February  24th. 

4,819.  "  Selectors  especially  suitable  for  use  with  automatic  or  semi-automatic 
telephone  systems."  G.  A.  Betulander.  February  24th.  (Convention  date, 
March    1st,    1913.    Sweden).      (Complete). 

4.827.  "  Method  of  fixing  and  preserving  metal  fence  posts,  telegraph  posts, 
and  the  like  driven  into  the  ground,  and  devices  therefor."  C.  A.  Denis 
February  24th.     (Complete). 

4.894 


Opt 


H     "  Electric  lamp  for  the  forehead,  more  particularly  for  use  in  surgical 
tions."     E.  Juncermann.     February  25th.     (Complete). 

4,908.     "  Electrical  hair  brushes,  massage  brushes,  and  the  like."     Tokalon, 
Ltd.,   and   M.   F.    Pratt.     February  2.5th.     (Complete). 

4,917.     "  Electro-magnetic   safety   and   smooth  running   svstem    to  be   used   on 
railways,   tramv  ays,   and    the   like."     T.    A.   J.    Pile.     February  25th. 

4,929.     "  Electric  battery  lamps."     S.   H.  G.  Stuart.     February  25th. 

4.931.     "  Protective     devices     for     electric     distribution     systems."        British 
Thomson-Houston   Co.,    Ltd.     February   25th.      (Genera!    Electric   Co.,    I 
Slates). 

4,934.     "  Incandescent  electric  lamps  and  contacts  therefor."    C.  C.  Recnaht. 
February  25th. 

4.940.  "  Dynamos."     H.   Leitner.     February  25th. 

4.941.  "  Electric    heaters    or    resistance    elements    therefor."     J.    R.    QuilN. 
February  25th. 

4.943.  "  Electrical   heating  apparatus."     M.  A.   V.   London.     February  25th. 

4.944.  "  Plating  metals."    W.  E.  Watkins.    February  25th.    (Convention  date, 
August  21st,   1913.   United   States).     (Complete). 

4,957.     "Electric    heating  apparatus."     C.    R.    Belling.     February   26th. 
4.964.     "  Locking-devices    for    the    bulbs    of    incandescent    electric    lamps." 
'       ■  Id.      February    2Clh. 

machines."     F.    Ljl  nt.strom.      February   26ih.      (Conven- 
tion   d.ie,    April    8th,   1913,    Germany).      (Complete). 


4.9*«     "  Telephone  receiver  brackets.'.'    McIon  J.  D.  Carter.    February  26th. 

5,012.     "  Method   of  enhancing    the   permeability   of    magnetic    material. V     E. 
February  26th 

5,011      "Electric  an    lamps."     F.   Proctor.     February  26th. 

5,019,     "  Regulators  for  systems  of  electric  distribution."     British  Thomson- 
HOUSTON    Co.,    Ltd.     February   26th.     (General    Electrical  Co.,   United   States). 

5,037  B.   DAVTES    and    Eastern    Telegraph   Co.. 

Ltd.      February   26th.      (Divided    Application  on   9,768/13,   April   25th). 

5,040      "Ignition    apparatus."     R.    Vari.ev.      February   26th.      (Complete). 

5,047.     "  Electricity  meters  of  the  mercury  motor  type."     W.   I.awson.     Feb. 
ruarj    86th. 

5,050.     "  Electric    arc    lamps."      F.    W.    Sturgess.      February   26th. 

Electric  switches."    St.   Helens  Cable  and  Rubber  Co.,  Ltd.,  and 
J.  c.   Winn.     February  27th. 

5,070.     "  Interrupters    for    electric    circuits."       V     Pollak.       February    27th. 
le,    February    27ih.    1913,    Austria).      (Complete). 

5,093.     "  Construction    of    dynamo-el, -ciric    generators    of    the    acyclic    type." 
J,   Sinclair      February  27th.     (Complete). 

5,115.     "  Metering    systems    foi     ma  him     switching    telephone    exchanges." 
Ltd.      Februarj    27th.      (Franklin    Tuthill    Woodward, 


Western    Electrh    Co., 


interruptions    on    the    tele- 
eventing    fire    or    explosion 
le    ignited    from    stove    fires 
I      Scire  YZEB.     Februarv 


ancnt    magnetism    to   motor   power." 


L.    S. 


(Complete). 

5.131.  "Appliance    for    preventing    unintention 
phone."    R.  S.  O.  DudNbld.     Februar)    27th, 

5.132.  "Automatic    safely    device 
from    binning    gas    lamps   or    escaping    gas   othei 
or  short   circuit,  applicable  to  all  sorts  of  vehicle 
27th.      (Complete). 

5.162.    "  Application   <>f   pi  rh 
O'FFLAHERTIE.     February  28th. 

5,1%.  "  Methods  and  apparatus  for  shaping  filaments  for  electric  Incan- 
descenl    lamps."     J.   Findi.av.     February   28th. 

5.225.  "  Process  for  the  concentration  of  ores."  S.  O.  Cowper-Coles 
i  i  i.i  1 1  try  28th. 

5.226.  "  Anode  supports  for  use  in  the  electro-deposition  of  metals."  S.  O. 
Cowper-Coles.     February  28th. 

5.227.  "  Flux  for  sold -ring  zinc  surfaces."  S.  O.  Cowper-Coles.  Februarv 
28th. 

5.228.  "  Process  for  obtaining  adhesive  deposits  of  lead  upon  iron  and  steel 
surfaces."    S.  O.  Cowper-Coles.     February  28th. 

5,234.  "  Dynamo-electric  machines."  British  Thomson-Houston  Co.,  Ltd., 
and   J.    IIi'TT.'     February  28th. 

5,236.  "Cells  of  electric  batteries."  M.  E.  Feilmann,  C.  R.  Noble  and 
\     I      TURNHAM.      February  28th. 

5.240.  "  Means  for  attaching  insulators  for  electric  wires  and  the  like." 
T.  Witthin.  February  28th.  (Convention  date,  March  1st,  1913,  Germany). 
(Completi  ! 

.5,246.  "  Telephone  systems."  T.  Shaw.  February  28lh.  (Convention  date, 
February  28th,   1913,   United   States).     (Complete). 

5,247.  "  Systems  for  the  transmission  of  electrical  energv."  T.  Shaw. 
February  28th.  (Convention  date,  February  28th,  1913,  United  States).  (Com- 
plete). 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  »t 
Liverpool  and   Bradford;    price,  post  free,  9d.   (in  stamps). 


28,513. 
er    10th. 


Electrical  Ignition. 


1912. 

F.  G.  L.  Biddle 


18X3. 

788.  Method  of  and  Means  for  Effecting  the  Efficient  Transmission  or 
Electric  Signalling  Impulses  Through  Cables.     A.   Williams.     January  10th. 

802.  Means  for  Generating  Alternating  Electric  Currents.  G.  Marconi. 
January    10th. 

3,249.  Electric  Control  of  Alternating  Current  Motors.  Otis  Elevator 
Co.     (Otis  Elevator  Co.).     February  7th. 

3,271.  Manufacture  of  a  Material  Suitable  for  Electrical  Insulation 
and  other  purposes.  British  Thomson-Houston  Co.  (General  Electric  Co.). 
February   7th.     (Cognate  Application,   22,358/13). 

3,339.  Telephone  Systems.  Automatic  Telephone  Manufacturing  Co.  (Auto- 
matic   Electric  Co.).     February  8th. 

3.565.  Electric  Motor  Control  Systems.  British  Thomson-Houston  Co. 
(General    Electric    Co.).      February    11th. 

3.566.  Manufacture  of  a  Material  Suitable  for  Electric  Insulation  and 
other  PURPOSES.  British  Thomson-Houston  Co.  (General  Electric  Co.). 
February    11th. 

3,596.  Advertising  and  like  Device.  W.  Balmford  and  J.  McCurrison. 
February  12th. 

3,882.  Method  and  Apparatus  for  Suppressing  the  Interruption  Arc  on 
I  ii    Ti  a    Switches.     W.  Burstyn.     Februarv   14th. 

4,396.     Inter-communication    Telephone    Systems. 
Electric    Co.    and    F.    G.    Bell.      February    20th. 

4,773.     Electric  Machines  Having  Commutators.     B. 
Widstrom.     February  25th.     (February  26th,   1912). 

4.869.    Controller  for  Electric  Lifts  and  Hoists. 
F.    Barlow.     February  26th. 

4,927.  Electrical  Contact  Devices  Particularly  Applicable  to  Arc  Lamps. 
J.    Brockie,    and    Johnson    &    Phillips,    Ltd.      February   26th. 

6,861.    Magazine  Electric  Fuse  Box.     R.  Groves.     March  20th. 

7,286.     Electric    Lighting   or   Vehicles.     W.    G.    Lee   and    P. 
March   27th. 

7.853.     Prepayment  Apparatus  for  the  Supply  of  Electricity. 
April  3rd.     (Addition  to  22,325/12). 

8,245.  Apparatus  for  Governing  the  Speed  or  Railway-cars  or  Trains 
A.    E.   Alexander  (Union   Switch  &  Signal  Co.).     April  8th. 

14,407.    Automatic  Telecraphic  Apparatus. 

15,179.    Telephone   Relays.     J.   Schicssler. 

15,579.    Automatic  Telephone  Exchaniis 
July  5th.      (July   5th,   1912). 

15.697.     Dynamo-electric   Machines.     B.    Brooks  &   W.    Holt.     July   8th. 

19,668.  Rectifiers  for  Alternating  Electric  Currents.  O.  W.  Richardson. 
August  30th. 

21,115.     Submarine   Electric  Lamps.     R.   H.   Davies.     September  18th. 

97,348.  Means  roR  Use  in  Concurrently  Producing  upon  the  samp.  Strip 
or  Chart  Rboords  or  Diagrams  Relating  to  Several  Electric  Currents. 
Hartmann   &   Ilraun   Akt.   Ges.     November  27th.      (January   17th,   1913). 

29,240.  Method  of  and  Means  tor  EttEOTTNO  a  Diplex  ACTION  in  Actuatinc 
Electric  Apparatus  at  a  Distance  nv  Miami  of  PuLSAHNa  Electric  Currents 
Obtained  prom  a  Source  of  Conttnuoi  rrbnt     E    ii.  Widegren 

and   K.   A.   Widegren.     December  18th.     (December   80th,    1919) 


Sterling    Telephone    and 

3.   Ljungstrom  and  A.   D. 

W.   J.   F.   Cooper  and 


Oldficld. 
Garside. 


J.   Cell.     June  21st. 
July    1st.      (July    15th,    1912). 
F.    N.   Reeves  &  A.    E.    Lundell. 
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As  is  customary  at  this  period  of  the  year,  our  pages  hare 
to  be  added  to  in  order  to  accommodate  the  large  volnm< 
of  matter  of  a  financial  and  industrial  character  that  is 
issued  by  electrical  companies.  In  the  first  issue  of  the  j 
only  a  general  summary  of  the  position  is  possible,  but  by 
the  end  of  March  one  can  review  it  with  more  precision  by 
the  aid  of  directors'  reports  and  chairmen's  speeches.  Nobody 
wishing  to  keep  himself  intelligently  informed  concerning  the 
state  of  the  electrical  industry,  either  in  manufacturing  or  in 
electricity  supply,  can  afford  to  ignore  theBe  statements,  and 
we  believe  that  many  of  our  readers  make  a  practice  of 
reading  them  in  full,  laborious  as  that  may  seem  to  the 
non-industrial  or  non-financial  mind.  Some  may  content 
themselves  with  making  their  own  selection  of  what  to  read, 
but  we  are  all  interested  either  as  workers  or  investors  in 
the  electrical  industry  in  knowing  what  others  have  accom- 
plished and  are  expecting  to  do.  Most  business  people 
make  a  practice  of  looking  upon  the  affairs  of  others  at 
times. 

So  far  as  manufacturing  reports  for  1013  are  concerned, 
there  is  certainly  little  reason  for  complaint.  Better  divi- 
dends on  ordinary  capital  and  hopeful  speeches  are  fairly 
general,  and  the  amount  of  work  in  hand  is  gratifying — in 
some  cases,  if  rumour  be  correct,  it  is  exceptionally  good — 
promising  equally  satisfactory  returns  a  year  hence. 

Hardly  less  satisfactory  have  been  the  statements  made  by 
the  great  electricity  supply  companies  operating  in  the 
London  area.  The  ordinary  shareholder  in  many  cases  has 
had  reason  to  be  more  pleased  with  his  rate  of  interest, 
which  rose  in  spite  of  the  heavier  cost  of  coal.  So  far  as 
1914  has  gone,  coal  prices  have  fallen,  but  it  is  unsafe  to 
say  whether  the  drop  is  going  to  continue,  for  hopes  have 
hardly  been  expressed  when  news  of  serious  labour  trouble 
in  important  coalfield  districts  comes  to  hand.  The  com- 
panies in  certain  cases  have  made  it  plain  that  they  fully 
appreciate  the  growing  importance  of  heating  and  cooking 
business,  and  the  large  extent  to  which  they  will  depend 
thereon  in  the  future. 

The  great  subject  of  the  year  for  all  the  London  electric 
supply  companies,  however,  has  been  the  necessity  for  doing 
something  to  put  the  whole  supply  business  of  the  district 
on  to  a  better  basis,  giving  greater  uniformity  and 
efficiency.  The  matter  has  been  brought  into  prominence 
by  the  promotion  of  the  London  Electric  Supply  Bill 
concerning  which  it  is  unnecessary  to  say  anything  here  at 
this  juncture,  seeing  that  the  different  points  of  view  of 
parties  in  conflict  have  been  so  fully  published  in  our 
"  City  Notes."  Without  discussing  the  merits  of  the  con- 
troversy that  has  arisen,  however,  we  must  express  regret 
that  the  matter  was  not  so  handled  as  to  avoid  the  exhibi- 
tion of  boards  divided.  The  majority  of  the  companies 
seem,  so  far  as  we  can  gather,  to  be  opposed  to  the  "  hold- 
ing "  company,  and  it  is  understood  that  they  are  them- 
selves preparing  a  scheme  for  which  they  hope  to  be 
able  to  secure  the  approval  of  the  London  County  Council. 
The  Council  and  Parliament  may  be  trusted  to  safeguard 
the  interests  of  the  public  in  respect  to  deferring  the  pur- 
chase date,  and  they  will  decide  which,  if  either,  of  the 
rival  schemes  London  shall  have  ;  before  they  do  so  the 
question  will  doubtless  be  discussed  in  great  detail,  and  the 
comparative  merits  of  rival  propositions  will  be  examined. 
All  we  hope  is  that  the  question  will  not  be  once  again 
indefinitely  shelved.  It  is  in  the  best  interests  both  of 
London  and  of  electrical  progress  that  the  way  should  now 
be  freed  from  every  complication  that  hinders  the  public 
from  having  an  efficient,  cheap  and  developing  electric 
supply  assured  for  it  in  perpetuity. 

[473] 
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The  I.E.B. 

Theatre. 


Moke  than  three  years  ago,  when 
describing  the  new  home  of  the  Institu- 
tion of  Electrical  Engineers,  we  referred 
to  the  lighting  of  the  lecture  theatre  as  "highly  effective," 
and  "  a  typical  application  of  modern  scientific  methods  to 
the  solution  of  a  difficult  problem  of  illumination."  We 
thought  so  at  that  time,  and  we  believe  that  the  installation 
was  generally  regarded  as  satisfactory,  in  respect  of  intensity 
of  illumination  and  freedom  from  objectionable  glare. 

Tint  in  the  course  of  three  years  changes  take  place  ; 
the  novelty  has  worn  off,  the  candle-power  of  the  lamps  has 
probably  decreased  somewhat,  and  above  all,  the  reflecting 
efficiency  of  the  white  friez?  appears  to  have  greatly  depre- 
ciated. At  the  same  time  the  mahogany  panelling  has  doubt- 
less grown  darker.  Whether  due  entirely  to  such  causes  as 
■  these,  or  not,  we  cannot,  help  feeling  that  there  is  an  in- 
definable something  that  is  wanting  or  at  fault,  an  element 
that  militates  against  the  comfort  of  the  audience,  and  gives 
one  the  impression  of  being  seated  at  the  bottom  of  a 
mahogany  box.  It  is  very  difficult  to  distinguish  the 
features  of  a  friend  across  the  room — almost  impossible 
to  say  whether  his  eyes  are  open  or  closed.  There  is  a 
striking  lack  of  contrast,  of  definiteness  ;  while  there  is  an 
abundance  of  light  on  the  horizontal  plane,  there  appears 
to  be  too  little  at  an  angle  with  that  plane. 

M embers  of  Council  see  things  literally  from  a  different 
point  of  view,  and  probably  very  much  better  ;  the  cornice 
over  their  heads  is  bright  and  clean,  whilst  on  the  other 
three  sides  of  the  hall  it  is  grey,  and  they  are  at  the  centre 
of  the  semicircle  ;  consequently  they  are  unable  to  realise 
the  appearance  of  the  hall  as  seen  by  others  less  favourably 
situated. 

The  direct  light  given  by  the  mercury  vapour  lamps  adds 
to  the  illumination  on  a  horizontal  plane,  but  is  mainly 
tangential  to  the  vertical,  to  the  faces  of  members,  and  to 
the  mahogany  panels  ;  moreover,  the  light  of  the  mercury- 
vapour  lamps  is  practically  devoid  of  the  rays  that  are  not 
absorbed  by  mahogany,  so  that  the  latter,  to  them,  is  black. 
The  names  of  bygone  heroes  carved  on  the  mahogany 
cannot  be  deciphered  across  the  hall,  and  everything  is  dull 
and  monotonous  in  appearance. 

A  few  flame  arcs  or  high-candle-power  incandescent 
lamps  above  the  ceiling  would  probably  make  all  the  differ- 
ence. The  lighting  of  the  King's  Hall  at  the  Holborn 
Restaurant,  for  example,  is  excellent,  partly  no  doubt 
because  the  reflective  power  of  the  walls  is  enormously 
greater  than  in  the  lecture  theatre,  but  largely  due  to  the 
more  suitable  colour  and  intensity  of  the  flame  arcs  in  the 
roof.  Whether  we  have  voiced  the  feelings  of  many 
members  of  the  Institution  we  do  not  know  ;  perhaps  they 
will  tell  us,  by  way  of  our  "Correspondence"  Columns. 


Thk  auction  sales  in  Mincing  Lane  last 
Market'  *"  week  went  off  remarkably  well,  especially 
when  it  is  remembered  that  a  record 
quantity  of  the  commodity  was  presented  for  disposal.  For 
most  of  the  parcels  presented  firm  prices  were  realised. 
While  pessimistic  opinions  continue  to  be  ventilated  in  cer- 
tain quarters,  the  general  impression  is  that  the  market  is 
on  a  reasonably  safe  basis  at  round  about  current  prices,  and 
that  at  all  events  there  is  not  likely  to  be  any  material 
deterioration  from  the  present  level.  The  fact  that  the 
fortnightly  auctions  are  beginning  to  deal  with  rather  un- 
wieldy quantities  of  rubber,  has  led  to  suggestions  that  there 
should  be  weekly  sales  held,  but  for  the  present  there 
seems  to  be  rather  strong  opposition  to  the  proposals  in 
important  quarters,  and  under  the  circumstances  the  matter 
must  be  deferred  till  a  later  date.  Eventually,  however, 
there  must  be  some  alteration  in  the  existing  arrangements, 
for  the  growth  of  the  supplies  creates  a  problem  which  will 
have  to  be  tackled  sooner  or  later,  and  the  only  practicable 
device  appears  to  be  to  hold  the  sales  more  frequently  than 
is  the  case  at  present. 

TIk?  cost  of  production  is  coming  down  quite  fast  where 
the  better  managed  plantation  companies  are  concerned,  and 


the  reduction  notified  by  the  Batu  Caves  Co.  is  little  short 
of  astonishing,  (id.  a  lb.  in  the  year,  from  Is.  (I.'.d.  a  lb.  in 
1912,  to  Is.  (Hd.  in  1918.  Probably,  too,  this  cost  will  be 
red  need  further,  while  the  crop  harvested  increased  from 
370,000  lb.  in  1912  to  506,000  lb.  in  1918.  For  the 
current  year  the  output  is  estimated  at  530,000  lb.,  but 
this  will  probably  be  exceeded.  This  is  more  or  less  typical 
of  the  progressive  nature  of  output,  and  reduction  in  cost 
which  are  going  on  amongst  the  plantation  rubber  concerns 
of  the  Middle  East.  There  are  few,  indeed,  which  can 
match  this  showing,  but  the  tendency  is  strongly  in  the 
direction  indicated,  and  the  next  few  years  will  certainly  see 
remarkable  progress  made  along  these  lines.  Ultimately, 
no  doubt,  rubber  prices  will  drift  to  a  lower  level,  but  for 
the  present  there  seems  to  be  no  reason  to  look  for  any 
great  falling  off  in  values.  The  official  figures  of  the 
exports  of  rubber  from  the  Federated  Malay  States  in 
January  give  the  total  as  2,542  tons,  compared  with  2,130 
tons  in  January  of  last  year. 

Much  interest  centres  upon  the  efforts  made  to  open  up 
new  rubber  consuming  industries,  and  the  Secretary  of  the 
Rubber  Growers'  Association  now  announces  that  the  pro- 
posal to  provide  a  temporary  street  covering  of  rubber  to  be 
used  in  place  of  straw  during  cases  of  illness  has  been  aban- 
doned. Repeated  experiments  were  made  with  a  view  of 
overcoming  mechanical  difficulties,  and  these  were  ultimately 
successful,  but  it  was  found  that  a  satisfactory  covering  could 
only  be  made  of  a  weight  that  rendered  it  unwieldy,  and 
this  involved  a  prohibitive  cost  so  far  as  private  enterprise 
was  concerned.  That  the  efforts  to  discover  new  uses  are 
being  pushed  forward,  however,  is  shown  by  the  fact  that 
suggestions  to  grant  a  subsidy,  payable  in  rubber,  for 
obtaining  trials  of  the  following  applications  of  the  material 
are  under  consideration— rubber-faced  blocks  of  wood  for 
street  paving,  and  rubber  covering  for  concrete  or  cement 
lawn  tennis  courts  for  indoor  play.  It  is  also  proposed  that 
a  rubber  flooring  should  be  presented  to  some  church  in 
London  in  which  the  noise  of  footsteps  during  the  service  is 
found  to  cause  interruption.  Sooner  or  later,  no  doubt, 
rubber  will  come  into  general  use  for  such  purposes,  but  the 
cost  is  at  present  pretty  high. 


British  Manu- 
facturers in 
Australia. 


The  annual  report  of  the  Australian 
Association  of  British  Manufacturers  and 
their  Representatives  for  1913,  just  re- 
ceived, shows  that  that  very  useful 
organisation  has  made  good  progress  during  the  third  year 
of  its  existence.  Subscriptions  from  membership  were  £368, 
as  compared  with  £281  in  the  previous  year,  showing 
growing  support,  and  the  distribution  of  the  Association's 
directory  of  British  manufacturers  has  been  actively  pro- 
ceeded with,  some  7,000  copies  having  been  circulated. 
Effort  was  directed  towards  obtaining  greater  uniformity  in 
the  general  conditions  of  tenders  invited  by  Government 
departments,  municipalities.  *vc ,  a  joint  committee  of  this 
Association  and  of  the  Victorian  Institute  of  Electrical 
Kngineers  having  made  suitable  representations  in  the 
proper  quarters  through  II. M.  Trade  Commissioner  in 
Australia.  It  is  expected  that  results  of  considerable  benefit 
to  contractors  will  be  obtained.  A  large  number  of  applications 
for  investigation  of  the  effect  and  operation  of  Tariff  Acts 
has  been  placed  before  the  Commonwealth  Inter-State  Com- 
mission, urging  the  necessity  for  increased  preference  in 
favour  of  British  manufacturers,  and  considerable  benefit  to 
British  trade  is  expected  to  follow.  It  is  considered  that 
the  Association  is  now  sufficiently  well  established  to  make 
representation  in  England  desirable.  Mr.  Percy  Rosling, 
an  ex-president  of  the  Association,  who,  as  our  readers  are 
aware,  is  now  in  this  country  as  right-hand  man  to  Mr. 
George  Sutton,  of  Henley's,  has  the  matter  in  hand,  and  he 
will  recommend  a  suitable  representative.  We  congratulate 
this  Association  on  the  satisfactory  progress  so  far  made, 
and  would  urge  British  electrical  and  engineering  firms 
still  further  to  strengthen  its  position  in  prestige  and  oppor- 
tunity of  usefulness  by  authorising  their  representatives  to 
become  members. 
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AN    AMERICAN    RAILROAD    WIRELESS 
EQUIPMENT. 


I.N  view  of  the  interest  which  has  beep  (ukeii  in  this  eomilry 

in  the  question  of  communicating  l>y  means  of  wireless 
signals  between  a  fixed  |K)int  and  a  moving  railway  train, 
it  may  he  appropriate  to  give  some  brief  particulars 
concerning  work  which  has  been  accomplished  in  this 
direction  on  an  American  railroad.  For  the  information 
contained  herein  we  are  indebted  bo  Mr.  L.  B.  Foley,  the 
telegraph  superintendent  of  (he  Delaware,  Lackawanna  and 
Western  Railroad  Co.,  and  also  to  information  which  has 
appeared  in  the  Scientific  American,  the  New  York  Turn-: 
and  oilier  American  journals.  Experiments  have  been  con- 
ducted by  the  Railroad  Co.  mentioned  for  some  consider- 
able time  with  a  view  to  effecting  communication  with 
moving  trains,  and  wireless  stations  equipped   with  aerials 


adopted  for  thii  Installation  <  onsistaof  a 

placed  at  a  height  of  in  in.  above  the  rool  of  the  car,  four 

ad  joining  can  of  the  tram  being  Died  in 

ingle  being  connected  to  tie  i  rial  attach 

(ng  plug.    The  wireless  apparatus,  which  is  of  the  i 

type,  is  attach  d 
middle   point  of   the   aerial   system  tho  ted, the 

operator's  Jtation    being  placed  in  a  compartment  "f  the 
third  car  of  the  group.     Fig.  ■;  mows  the  win 
board  the  train.     The  only  difference  from  the  ordinary 
system  of  working,  apart  from  the  details  mentioned  aboye, 
is  that  the  power  is  furnished  by  a  special  mol 
Set   driven  from    the  ordinary  train-lighting  dynamo,  while 
the  earth  connection  is  made   to   the   rails  by  a  wire  leading 
to  one  of  the  ear  trucks.     The  aerial,  which  is  of  heavy 
copper   wire,   is    insulated    by   large    porcelain    insulators 
mounted  on  iron  posts  on  the   corners  of   the  ear,   ft 
withstand  the  sending  voltage  of  between  8.000  and  9,000 
volts.     The  distance  between  Scranton  and  Binghamton  is 
about  65  miles,  and  we  are   informed   by   .Mr.    Foley  that 


Fig.  l. — Binghamton  Wireless  Station. 


Fig.  2. — Antenna  on  Passenger  Coaches. 


supported  on  high  towers  have  been  installed  at  Scranton, 
in  Pennsylvania,  and  Binghamton,  in  New  York,  with  a 
working  radius   of  about   300    miles.     Fig.    1   shows  the 


during  last  December  the  system  of  communication  between 
the  wireless  apparatus  at  the  fixed  station  and  a  train  moving 
at  60  to  70  miles  an  hour  was  perfected. 

An  interesting  instance  of  the  usefulness  of  this  device 


Fig.  3.— Receiving  Apparatus  on  the  Train. 


Fig.  i—  Wihkless  Station  at  Scranton. 


Binghamton  passenger  station  with  its  aerial.  The  means 
■of  collecting  and  transmitting  signal  on  board  the  Lacka- 
wanna   limited   train  is  shown  in   fig.    2.     The  antenna 


was  furnished  comparatively  early  in  the  practical 

the  apparatus.     On  one  occasion  the  conductor  in  charge  of 

the  train  leaving;  Hoboken  for  Buffalo  was  taken  ill  whilst 
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the  train  was  running  at  50  miles  an  hour,  30  miles  from 
Scranton.  This,  under  ordinary  circumstances,  would  have 
entailed  a  delay  in  order  to  send  a  telegraphic  message  ahead 
to  obtain  a  relief  conductor,  or  else  a  wait  at  Scranton. 
With  the  wireless  equipment,  however,  the  conductor  notified 
the  wireless  operator,  and,  in  spite  of  the  intervention  of 
mountainous  country  between  the  train  and  Scranton,  the 
wireless  message  was  sent  forward,  with  the  result  that  a 
relief  conductor  stepped  on  board  as  soon  as  the  train  pulled 
up  at  the  station  in  the  ordinary  way.  It  has  also  proved 
useful  in  forwarding  instructions  for  attaching  special 
coaches.  Later  experiments  dealt  with  the  raising  and 
lowering  of  semaphores  from  a  distant  station,  and  it  now 
appears  to  be  possible  to  set  such  signals  by  wireless  from 
the  moving  train  or  from  a  fixed  wireless  station.  A 
selective  device  is  used  by  which  the  operator  can  set  a 
signal  at  any  point  if  has  occasion  to  flag  a  train.  Hence 
if  any  mistakes  were  made  in  the  orders  given  to  drivers 
and  conductors  at  stations,  or  should  an  emergency  arise  in 
which  the  train  must  be  stopped  to  avert  an  accident,  the 
station  operator  could  signal  the  train  as  certainly  as  if 
he  had  direct  wire  communication. 

Another  feature  of  economy  is  in  connection  with  freight 
trains.  It  is  obvious  that  keeping  freight  trains  in  motion 
for  long  distances  without  stops  must  result  in  economy  of 
operation,  as  it  is  expensive  to  start  and  stop  heavy  freight 
trains.  Having  direct  communication  with  a  train  and 
with  the  possibility  of  setting  and  releasing  signals  by 
wireless,  the  dispatchers  can  keep  in  touch  with  the  con- 
ductors and  make  stops  no  longer  a  necessity.  Even  in  the 
case  of  wreckage  or  derailment,  unless  the  damage  is 
very  severe  it  is  evident  that  wireless  messages  dis- 
patched from  the  train  in  question  will  probably  save 
much  property,  and  very  possibly  will  effect  a  saving  of 
life.  At  the  time  of  writing  it  appears  that  still  further 
developments  may  be  expected  in  the  application  of 
wireless  control  to  railroad  practice,  and  it  will  be 
very  interesting  to  watch  the  future  evolution  of  this 
feature  on  the  system  of  the  railroad  company  that  has  had 
the  foresight  to  adopt  wireless  work  in  connection  with  its 
ordinary  commercial  operation. 


a  time  which  is  only  just  sufficient,  while  some  give  so  short 
a  notice  that  it  is  almost  impossible  to  get  together  the  full 
details  required  in  the  time  allowed,  and  this  fact  suggests 
to  one  the  thought  that  such  tenders  are  cut  and  dried  for 
special  makers.  It  is  interesting  to  notice  that  the  parties 
interested  will  often  take  six  or  eight  weeks  to  decide  on  a 
tender  where  the  time  allowed  for  preparation  has  been 
curtailed  (according  to  the  engineer)  on  the  score  of 
urgency. 

Surely  it  would  be  possible  for  the  I.M.E.A.  and 
B.E.A.M.A.  to  decide  on  the  minimum  time  to  be  allowed 
for  each  class  of  tender,  on  the  understanding  that  engineers 
should,  in  all  cases,  allow  $5  per  cent,  to  50  per  cent,  more 
wherever  possible.  It  would  be  very  interesting  to  bear  the 
views  of  other  tenderers  on  this  subject — for  ourselves  we 
suggest  the  following  minimum  : — 

Turbo-alternatorp,  four  weeks. 

Converters,  motor-generators,  switchboards,  three  weeks. 

Cables,  other  smaller  and  simple  requirements,  two  weeks. 

These  times  should  be  counted  from  the  time  when  the 
specifications  are  ready,  or  from  the  date  of  the  advertise- 
ment, whichever  is  latest.  We  mention  the  question  of  the 
time  the  specifications  are  ready,  as  it  is  not  by  any  means 
an  unknown  circumstance  for  the  issue  to  be  delayed 
through  the  specification  not  being  ready  when  first 
advertised. 

H.  W.  Butler  &  Co. 

London,  March  14///,  1914. 


The  B.E.A.M.A.  having  approached  the  I.M.E.A.  on  the 
above  question,  the  I.M.E.A.  Council  have  resolved  that 
the  request  of  the  B.E.A.M.A.  "  that  not  less  than  three 
weeks  be  allowed  for  the  preparation  of  tenders  for  turbine 
plant "  is  reasonable,  and  they  ask  their  members  to  act  in 
accordance  with  this  view  whenever  practicable. 

H.  Faraday  Proctor, 

Hon.  Sec,  I.M.E.A. 
Bristol,  March  12///,  1914. 


CORRESPONDENCE. 


Litters  received  by  us  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  tlie  earliest  possible  moment.  Aro  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Time  Allowed  for  Tendering. 

Will  you  give  space  in  your  columns  to  draw  the  atten- 
tion of  municipal  engineers  generally  to  a  grievance  which 
we  ourselves  feel,  and  which  must,  we  think,  be  generally 
felt  by  all  firms  sending  in  offers  in  response  to  advertise- 
ments ?  We  refer  to  the  fact  that  the  applications  for 
specifications  are  not  attended  to  on  Saturdays.  Most 
advertisements  of  tenders  appear  in  papers  issued  on  Friday, 
and  although  cheques  are  sent  so  as  to  reach  the  proper 
quarters  on  Saturday  morning,  the  specification  is  rarely 
sent  off  till  Monday,  reaching  us  on  Tuesday.  Xow,  it  is 
very  seldom  that  under  the  best  circumstances  really  suffi- 
cient time  is  given  to  prepare  tenders,  so  that  every  day  is 
of  importance.  We  may  say  that  almost  all  engineers  are 
alike  in  this  respect,  as  out  of  over  20  specifications  applied 
for  under  these  circumstances  during  the  last  few  months, 
we  can  only  trace  two  that  arrived  on  the  Monday  morning, 
and  in  two  or  three  cases,  special  requests  for  the  dispatch 
of  the  specification  by  return,  owing  to  the  sliort  time 
allowed,  have  been  without  result. 

At  the  same  time,  we  are  convinced  that  if  the  attention 
of  the  engineers  was  called  to  the  matter,  they  would 
willingly  make  arrangements  to  remove  this  hardship. 

Whili-t  on  the  subject  of  tenders,  we  are  inclined  to  ask 
if  something  cannot  be  done  to  ensure  adequate  time  being 
allowed  for  their  preparation.  Some  engineers,  we  admit, 
give  sufficient,  indeed,  ample  time  for  this,  but  many  allow 


Electric  Vehicles— Standard  Charging  Ping. 

In  your  issue  of  March  Gth  you  refer  to  the  report  of  fche 
Electrical  Vehicle  Committee,  and  from  this  report  it 
appears  that  the  Committee  have  recommended  that  a 
certain  type  of  150-amp.  plug  be  adopted  as  the  standard 
for  Great  Britain. 

It  is  stated  that  it  is  not  considered  desirable  or  necessary 
that  any  provision  should  be  made  for  earthing. 

In  coming  to  this  conclusion,  the  Committee  appear  to  be 
influenced  by  the  fact  that  electrical  vehicle  batteries,  as 
generally  used,  only  require  about  120  volts  for  charging, 
and  that  under  the  present  Home  Office  regulations  earthing 
is  not  considered  essential  at  this  voltage.  In  the  majority 
of  cases  these  vehicles  will  be  charged  from  the  lighting  or 
traction  supply,  and  in  order  to  obtain  the  highest  efficiency 
possible,  reducer  type  motor-generators  will  be  used  in  pre- 
ference to  ordinary  motor-generators.  The  Committee 
appear  to  have  overlooked  that  in  these  cases  it  is  possible 
to  get  a  voltage  to  earth  on  the  generator  cable  and  battery 
as  great  as  that  in  the  system  from  which  the  reducer  set 
is  run ;  that  is  to  say,  on  a  lighting  system  200  to 
250  volts  to  earth,  and  on  a  traction  system  550  volts  to 
earth. 

It  is  surely  therefore  advisable  that  efficient  means 
should  be  provided  on  every  plug  for  earthing  the  flexible 
cable  and  the  vehicle  during  charging.  It  will  be  much  to 
be  regretted  if  by  the  omission  of  this  precaution  accidents 
are  caused  which  would  have  a  prejudicial  effect  on  the 
development  of  this  new  and  promising  opening  for  the  use 
of  electricity. 

B.  W.  Bosworth. 

London,  S.W.,  March  12///.  1914. 

[We  cordially  agree  with  our  correspondent.  If  an 
earthing  connection  is  not  provided  in  the  first  instance,  it 
will  certainly  have  to  be  adopted  eventually,  and  it  would 
be  far  better  to  do  it  now. — Ens.   Ki.n.   Ki:v.] 
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Protection  <>r  Tyranny .' 

Thank    you  for   your    foot-nol.r    bo    fche    OOmmanioatioQ 
signed  "Junius"  in  your  current  issue.    \o  such  rule  exists. 
D.  N.  Dunlqp, 

Dearttary,  17u  British  Ekoirleal  and  Allied 
\fanufaoh  a  Um, 

London,  March  11///,  I'.H  I. 


There  have  appeared  recently  in  your  columns,  under  the 
heading  of  "  Protection  or  Tyranny,"  some  letters  which 
I  have  thought  supplied  their  own  condemnation,  and  1  have 
therefore  found  it  easy,  in  refraining  from  any  sort  of  com- 
ment or  reply,  to  adhere  to  the  desire  of  the  council  of  the 
Manufacturers'  Association. 

I  observe  to-day  a  letter  signed  "  Junius,"  and  therein 
lies  his  principal  claim  to  my  consideration,  concerning  which 
I  desire  to  make  this  statement,  if  any  such  rule,  or  any 
semblance  of  such  rule,  or  any  latent  desire  for  anything  in 
the  nature  of  such  a  rule,  existed  in  the  Manufacturers' 
Association,  Lord  Ampthill  would  not  be  its  President,  I 
should  not  be  chairman  of  the  council,  nor,  I  am  sure,  would 
any  member  of  the  council  be  content  to  occupy  that 
position. 

No  such  rule  could  be  desired  by  any  employer,  either 
in  or  out  of  the  Association,  who  has  understanding  of  his 
business.  I  am  distressed  that  anyone,  apparently  within 
the  ranks,  should  so  utterly,  and  so  stupidly,  misjudge  those 
who  are  striving  to  guide  a  sorely-tried  industry  into  paths 
of  prosperity. 

A.  Bruce  Anderson. 

lxHidon,  March  16 th,  1914. 


Staff  engineers  in  general  will  thank  you  for  so  courage- 
ously publishing  in  your  current  issue  the  letter  in  which 
"Junius"  refers  to  the  alleged  rule  of  the  B.E.A.M.A. 
regarding  the  interchange  of  staff  members  of  engineering 
firms.  You  will  remember  that  the  understanding  that  such 
a  rule  was  being  enforced  was  largely  responsible  for  the 
formation  of  the  Staff  Engineers'  Association.  If  the 
members  of  the  B.E.A.M.A.  respond  to  the  call  of  your 
Editors  either  to  confirm  or  refute  the  suggestion  referred 
to,  one  might  also  ask  whether  the  ramifications  of  the 
B.E.A.M.A.  do  not  go  so  far  as  to  forbid  even  the  con- 
sideration by  certain  firms  of  applications  from  staff 
engineers  in  the  employ  of  competitive  firms  ? 

L.  H.  Fletcher, 

Hon.  Acting  Secretary,  Staff  Engineers'  Association. 

London,  E.C.,  March  mh,  1914. 


Reversing  an  Interpole  Motor. 

"  Puzzled  Winder "  will  find  it  quite  simple  to  reverse 
the  direction  of  rotation  of  any  kind  of  motor  if  he  realises 
that  all  that  is  required  is  to  change  the  relation  of  the 
armature  current  to  the  field  current. 

The  commutating  poles  should  be  considered  part  of  the 
armature  circuit,  and  therefore  their  relation  should  never 
be  changed.  The  series  and  shunt  windings  of  a  compound 
motor  together  form  the  field  of  that  motor,  and  therefore 
their  relations  should  remain  unaltered.  It  can  now  be  left 
to  anyone's  discretion  as  to  whether  they  change  the  arma- 
ture circuit  complete  or  the  field  circuit  complete. 

In  a  shunt-wound  motor  with  commutating  poles,  it 
would  certainly  seem  easier  to  change  the  field  connections. 

F.  Gould. 

Birmingham,  March  lGth,  1914. 


In  reply  to  "  Puzzled  Winder,"  interpoles  are  used 
to  gain  good  commutation,  and  as  this  requires  an 
increasing  reversing  field  as  the  current  through  the  arma- 
ture increases,  the  polarity  of  the  interpoles  is  im- 
portant. In  the  case  of  a  motor,  the  polarity  should  be 
the  same  as  the  next  main  pole  behind  it  in  the  direction  of 
rotation.  To  reverse  the  direction  of  rotation  of  the  machine, 
it  is  not  sufficient  to  reverse  the  brush  leads — i.e.,  direction 
of  armature  current  alone,  as  the  sequence  of  poles  would  be 
wrong,  with  the  result  that  the  machine  would  not  come  up 
to  speed,  and  on  load  would  spark  vigorously.  If  the 
machine  has  run  correctly  under  load  in  one  direction,  then 
the  best  and  surest  method  of  changing  the  direction  is  to 


ohange   over  (he   interpol<      md   burn   the    brw 

it  ia  u  four-pole  machine)  through  90  ■    TW 
quicklj  done,  and  the  resul 
either  boa  ihnnl  ironn  :  pound-wound  motor. 

B.  v  Hare*. 
London,  Match  I  •;///,  191  I. 


Referring  to  ''Puzzled  Winder's"  letter)  appearing  in 
your  issue  of  the   1 8th  inst.,  to  change  the  direction  of 

rotation  of  s  shunt,  interpole  motor,  it.  i-  immaterial  whether 
the  field  or  armature  current  is  reversed.    The  former 

be  accomplished  by  changing  over  the  shunt  leads,  and  the 
latter  by  changing  over  the  brush  leads.  If  the  field 
current  is  reversed,  the  interpoles  must  remain  the 
polarity  for  either  direction  of  rotation,  but  if  the  armatup 
current  is  reversed,  the  interpole  current  must  also  be 
reversed  (by  changing  over  the  +  and  —  terminal-  instead 
of  the  brush  leads  this  action  is  obtained  |. 

"Pnzzled  Winder"  may  find  the  following  useful: 
Intel  poles  always  "lead"  in  a  motor  and  "lag"  in  a 
generator  ;  that  is  to  say,  in  the  case  of  a  motor  the  inter- 
pole preceding  a  main  pole  in  the  direction  of  rotation  must 
be  of  the  same  polarity  as  the  said  main  pole,  and  in  a 
generator  the  interpole  following  a  main  pole  in  the  direction 
of  rotation  must  be  the  same  polarity  as  the  main  pole. 

As  regards  compound  interpole  motors,  care  must  be  taken 
to  reverse  the  main  winding  also ;  otherwise,  if  the  machine 
is  accumulatively  wound  in  the  first  place,  it  will  run  up 
differentially  wound,  which  may  cause  it  to  attain  a 
dangerous  speed. 

W.  D.  Lovcll. 

Middlesbro',  March  1G/A,  1914. 

[Our  thanks  are  due  to  many  other  correspondents  for 
their  kind  assistance.— Ens.  Elec.  Rev.] 


A  Motor  Problem. 

In  this  week's  Electrical  Review  a  gentleman  who 
signs  himself  "  Perplexed  "  seeks  assistance  with  a  shunt- 
wound  motor  where  the  power  required  is  not  proportional 
to  the  speed.      I  beg  to  offer  him  the  following  solution  : — 

The  motor  should  be  of  the  shunt  wound,  double  arma- 
ture type  ;  that  is  to  say,  having  one  armature  with  two 
distinct  but  equal  armature  windings  and  two  commutators. 

The  motor  design  should  be  such  that  the  following  out- 
puts are  possible  with  shunt  regulation. 

1.  Armatures  coupled  in  series.  10  b.h.p.  with  300  to 
350  r.p.m.  continuously. 

2.  Armatures  coupled  in  parallel.  1 5  b.h.p.  with  350  to 
400  r.p.m.  continuously. 

The  field  must  be  so  constructed  that  under  all  normal 
conditions  sparking  will  not  occur. 

This  class  of  motor  has  an  excellent,  efficiency  and  gives 
no  trouble  if  the  design  is  correct. 

X.  H.  W. 

As  it  is  a  characteristic  of  an  electric  motor  that  it  only 
develops  the  power  that  is  demanded,  it  is  only  necessary  to 
consider  the  maximum  power  required  and  the  speed. 

It  appears  that  what  is  necessary  in  this  case  is  a  motor 
of  15  h.p.  with  a  range  of  speed  regulation  from  325  to 
400  r.p.m.  The  power  developed  will  depend  entirely  upon 
the  machine  to  be  driven,  and  "  Perplexed "  need  not 
consider  the  point  as  to  whether  the  load  is  proportional  to 
the  speed  or  not. 

F.  Gould. 

Birmingham,  March  lGth,  1914. 

Maintaining  High  Power  Factor. 

1.  Is  there  any  "  Regulation  "  or  recognised  rule  limiting 
the  use  of  larger  transformers  than  the  load  requires,  or 
larger  motors  ?  In  such  use,  with  induction  motors,  the 
power  factor  of  the  system  would  be  adversely  affected. 

2.  Can  a  power  user  be  compelled  to  install  plant  to 
maintain  his  power  factor  at  any  fixed  minimum  ? 

3.  What  is  the  simplest  determination  of  the  excess 
capacity  of  motor  necessary  to  correct  power  factor  when 
the  required  horse-power  output  is  known  ? 

4.  Have  papers  appeared  in  Institution  Proceedings 
dealing  with  the  solution  of  such  problems,  or  are  they 
included  in  standard  text-books,  and  in  which  ?    R.  E.  M. 
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The  Electric  Lighting:  of  Garden  Tillages. 

I  have  read  with  interest  the  various  articles  and  letters 
upon  village  lighting  which  have  appeared  in  your  columns, 
but  have  seen  no  mention  of  the  lighting  of  garden  cities 
and  garden  suburbs.  Considering  that  there  are  now  over 
GO  such  schemes,  with  provision  for  from  20  to  8,400 
houses  each,  this  seems  passing  strange  ;  especially  when  one 
considers  that  the  area,  roads  and  positions  and  number  of 
dwellings,  shops,  public  buildings,  etc.,  are  settled  before 
building  is  started.  One  would  have  thought  that  such 
places  presented  ideal  conditions  for  planning  the  size  and 
position  of  the  central  station  beforehand.  And  yet  I  do 
not  remember  having  read  of  any  such  schemes. 

I  know  a  man  who  has  planned  a  garden  village  to  con- 
tain some  300  houses  of  a  superior  type.  Building  started 
last  year,  and  the  place  promises  to  be  very  successful. 
When  I  asked  where  the  central  station  was  to  be,  my 
friend  said,  "  Oh,  I  cannot  bother  about  electric  light  ;  the 

company  is  sure  to  run  the  gas  main  from ." 

|&  Perhaps  the  start  is  the  difficulty.  It  is  so  in  my  own  case. 
I  am  about  to  put  up  about  a  hundred  small  houses  on  my 
own  ground,  and  wish  them  to  have  the  advantages  of 
electricity.  But  how  are  the  first  few  houses  to  be  supplied 
without  sinking  a  lot  of  capital  in  a  plant  and  battery 
capable  of  supplying  the  whole  number  ? 
"Any  suggestions  that  my  fellow  readers  may  have  to  offer 
will  be  esteemed,  and  will  not,  I  am  sure,  be  without  advan- 
tage to  the  industry. 

Garden  Citizen. 


NEW    ELECTRICAL      DEVICES,     FITTINGS 
AND    PLANT. 


Improved  Controller  Finger. 

f  We  have  received  from  Messks.  Dyer  &  Young,  of  Empire 
Works,  Stansted,  Essex,  particulars  of  an  improved  patent  con- 
troller finger,  fig.  1.  which  they  are  manufacturing. 

The  design  is  intended  to  get  direct  contact  from  terminal  to 
drum  segment  without  the  spring  carrying  any  current  ;  also  to 
reduce  waste  of  copper  at  the  contact  point  of  the  ordinary  finger. 

The  top  of  the  base  A  has  interlocking  teeth  engaging  with  others 
on  the  spring  holder  b,  and  is  screwed  to  the  latter,  the  interlocking 
teeth  providing  adjustment  for  taking  up  wear  on  the  contact  point 
C.  Adjustment  or  tension  on  spiral  spring  is  m»de  with  nut  d. 
Plunger  e  is  provided  with  a  pin  working  in  a  slot  in  base  A  to 
prevent  any  turning  of  the  contact.     At  the  end  of  plunger  e  ample 


Fig.  1.— Patent  Co.vtiiolleh  Pino 


provision  is  made  for  connecting  suitable  flexible  cable  with  the 
terminal  in  controller  caee.  By  removing  the  two  screws  from 
the  base,  the  spring  holder,  t-gether  with  contact,  can  be  removed 
at  once. 

•  These  controller  fingers  are  designed  for  use  on  B.T.H.,  Dick, 
Kerr,  Westinghcuse  and  Witting  controllers. 

In  order  to  nduce  the  cost  and  number  of  parts,  the  base  and 
spring  holder  have  been  designed  to  meet  all  types  of  controllers. 
The  contact  tips  are  all  made  from  1  in.  half  round  H.u.  copper,  the 
width  varyir-g  fern  in.  to  1  in.  to  work  in  with  standard  drum 
segmei  t.°. 


B.T.H.  Switch  Ping. 

We  have  reoeived  from  the  British  Thomson-Houston  Co., 
Ltd  ,  of  Mazda  House,  77,  Upper  Thames  Street,  E.C.,  particulars 
of  an  ingenious  interlocking  switch  plug  for  use  on  heating  and 
cooking  circuits.  The  object  aimtd  at  is  to  make  it  impossible  for 
the  plug  to  be  inserted  when  the  switch  is  in  the  "  on  "  position, 
and  to  ensure  that  the  circuit  is  brcken  before  the  plug  is  with- 
drawn. 

The  feature  of  this  plug  is  the  method  adopted  for  achieving  this 
object.  There  is  no  mechanism  at  all,  the  interlocking  action 
being  achieved  by  having  the  knob  of  the  switch  in  such  a  position 
that  it  overlaps  the  plug,  so  to  speak.  When  the  switch  is  on,  the 
plug  c  innot  be  pushed  in  sufficiently  far  to  make  contact,  owing  to 
the  interposition  of  this  knob.  In  the  pame  way,  on  withdrawal 
the  switch  is  pushed  off  by  the  fibre  guard  of  the  plug. 

This  arrangement  is  explained  in  the  accompanying  diagram, 
fig.  3,  which  shows  the  knob  (dotted)  in  the  "  on  "  position  ;  it  will 


P 


Fig.  2.— B.T.H.  Interlocking 
Switch  Plug. 


Fig.  3.— Diagram  showing 
Operation  of  Switch   Plug. 


be  seen  that  the  plug  cannot  be  pushed  in  any  further  without 
switching  off.  The  figure  also  thows  in  full  lines  how  the  knob  of 
the  switch  is  thrown  over  when  the  plug  is  pulled  out. 

The  switch  is  at  present  made  with  a  carrying  capacity  of 
5  amps,  in  the  pattern  illustrated,  but  there  is  a  10- amp.  size  and  a 
flush  pattern  in  preparation. 

A  Conduit  Ceiling  Rose. 

Messrs.  Simplex  Conduits,  Ltd.,  of  Garrison  Lane,  Birming- 
ham, have  introduced  a  new  type  of  ceiling  rose  termed  the 
"Condulet."  which  consists  of  a  specially  shaped  porcelain,  carry- 
ing large  terminals  of  special  design,  and  a  cover  for  the  conduit 
box.  The  porcelain  is  so  arranged  that  it  is  firmly  fixed  in 
position,  so  that  there  is  no  risk  of  the  terminals  accidentally 
touching  the  sides  of  the  iron  box  and  causing  a  short-circuit. 

The  terminals  fitted  are  of  large  size,  hexagonal  in  shape,  and 
have  a  slot  in  the  centre,  a  portion  of  the  slot  being  tapped  to 
take  a  grub  screw.  With  this  design  of  terminal,  there  is  no 
necessity  to  sever  the  conductor  when  wiring,  it  being  only 
necessary  to  bare  back  a  portion  of  the  insulation — say,  about 
i  in.  —  place  the  exposed  conductor  in  the  slot,  forming  an 
efficient  contact,  and  secure  by  the  grub  screw.  The  terminals 
are  of  sufficiently  large  s'ze  lo  allow  of  a  cheese-head  screjw  being 
tapped  into  the  side  to  take  the  flexible  conductor.  It  will  be 
noticed  that  with  this  arrangement  it  is  possible  to  attach  the 


Fig.  4.— Condulet  Ceiling  Rose. 

flexible  conductor  to  the  terminals,  together  with  its  lampholder 
at  the  bench,  instead  of,  as  is  usual  in  wiring  ceiling  roses,  having 
to  work  in  an  awkward  poi-ition  on  the  top  of  a  ladder. 

The  grip-in  arrangement  of  the  flexible  is  of  neat  design,  and 
effectively  relieves  all  strain  or  direct  pull  on  the  terminals.  The 
flexible  is  taken  through  a  centre  hole  in  the  porcelain  and 
through  the  cover  in  su>  h  a  manner  that  the  pull  is  directly 
downwards  ;  but,  as  a  further  precaution,  a  small  rubber  ring  is 
fitted,  which,  by  the  weight  of  the  shade  on  the  end  of  the  flexible, 
is  compressed,  and  forms  an  effective  grip.    This  rubber  rin.tr  has 
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a  further  advantage  in  that  when  OOmpmwd  it  acts  an  U  rfPi 
anti-vibrator,  prolonging  considerably  the  life  of  metal-filament 
lamps.  The  cover  which  is  fitted  m  of  considerably  letter  appiiir- 
anoe  than  the  ordinary  while  porcelain  toho,  and  with  our  standard 
type  is  of  black  enamelled  iron  .  but  for  DM  in  living  rooms,  and 
so  forth,  where  appearance  is  a  consideration,  a  cover  in  any 
finish  can  be  used,  so  that  it  is  in  keeping  with  the  style  of  fitting 
installed.  The  low  projection  of  the  whole  fitting-  is  a  further 
advantage.  Tho  fitting  is  supplied  with  tho  standard  type  of 
circular  box  3J  in.  x  1J  in.  deep,  in  all  the  combinations,  terminal 
through  centre  hole,  ka. 

Half-Watt  Lamps  with  Holophane  Glassware. 

We  have  received  from  Thk  General  Electbic  Co.,  Lti>.,  of 
07,  Queen  Victoria  Street,  K.C.,  a  supplement  to  their  recent  price 
liBt  of  fittings  for  half-watt  lamps.  This  additional  leallet  illus- 
trates four  new   fittings — ».e.,  "Marquis,''  "Earl,"  "Noble"  and 


When  desired,  tho  fan   in  D    bf  furniclnd  with 

canvas  hose  connections,  and   tin-  apparatus  c«n   be  carrini 
room  to  room,  being  light  in  weight     bom  SO  to  40  lb.,  MODI 
to  eisro. 

The  "  ready-to  run      irtl    were   originally  defined   to   D 
requirements  of  the   U.H.  Government   for   u»e  in   battleihi)  - 
have    since    found    a    variety    of    Diee    In    domestic   and    buainees 
premises. 

\    New  C*Bdle  Lump. 

BfxtSBs,  VraiTTB,  Ltd.,  of  :ti,  King  s'r  Owden, 

London,  W.C.,  have  brought  out  a   new  patent  candle-lamp,  to  bo 
known   as  the  "Aston''  Verilite  (handle    nrhlofa  we  illustrate   I 
with.     It  will  be  seen  that  a  small  metallic-filament  lamp  is  used, 


Fig. 


■     I  ' 
-Half-watt  G.E.C.  Holophane  Fitting. 


"  Peer,"  which  are  specially  designed  to  hai  monise  with  Holophane 
glassware.  Each  fitting  is  listed  in  two  sizes,  so  that  the  diameter 
of  the  glass  is  either  14  in.  or  16  in.,  and  the  half-watt  Osram 
lamps  that  are  recommended  for  use  are  300-500  watts  and 
500-1,000  watts  respectively. 

Jardine  Pulleys. 

Messes.  John  Jardine,  of  Deering  Street,  Nottingham,  send 
us  particulars  of  some  new  fast  and  loose  pulleys  which  they  have 
just  placed  on  the  market. 

The  pulleys  follow  the  same  general  design  illustrated  by  us  on 
May  30th,  1913  ;  the  loose  pulley  runs  upon  a  0,1.  sleeve  fixed  to 
the  shaft  by  a  grub  screw,  and  has  a  recessed  boss — the  recess 
forming  an  oil  reservoir.  An  oiling  tube  passes  into  the  recess 
almost  up  to  the  shaft,  thus  preventing  the  oil  from  being  thrown 
out  by  centrifugal  action.  The  oil  runs  to  the  bottom  of  the 
recess  when  the  pulley  is  stationary  ;  drips  on  to  the  O.I.  sleeve  at 
starting,  and  is  held  by  centrifugal  action  in  the  bottom  of  the 
recess  when  the  pulley  attains  full  speed. 

Standard  sizes  vary  from  6  in.  to  24  in.  diameter,  with  from 
3  in.  to  4  in.  faces. 

Small  Ventilating'  Sets. 

The  Sturtevant  Engineering  Co.,  Ltd.,  of  147,  Queen 
Victoria  Street,  E.C.,  have  recently  introduced  a  series  of  small 
"  ready-to-run "  self-contained  ventilating  sets,  each  consisting  of 
a  small  motor  and  enclosed  fan. 

These  are  made  in  three  sizes,  for  75-150,  150-300  and 
300-450  cb.  ft.  of  air  per  minute  ;  the  motors  are  wound  for  any 
pressure  up  to  220  volts  D.C.,  and  can  be  connected  to  any  ordinary 
lampholder,  without  special  switchgear. 

They  are  specially  suited  for  use  in  small  offices,  kitchens, 
smoking  rooms  and  similar  situations,  where  a  positive  system  of 
ventilation  is  required  and  where  propeller  fans  cannot  be  applied. 


Fig.  6. — "  Aston  "  Verilite  Candle  Lamp  and  Parts. 


over  which  slides  a  white  candle-tube,  the  whole  of  which  is 
illuminated  ;  the  tube  is  easily  removed  for  cleaning  without 
interfering  with  the  lamp,  and  the  latter  fits  any  standard  B.C. 
holder.   Ventilation  is  provided  for,  and  the  tube  is  always  vertical. 

New  Belling  Griller. 

The  accompanying  illustration  shows  a  new  griller  which  is 
being  put  on  the  market  by  Messrs.  Belling  k  Co.,  of  Derby 
Road,  Edmonton,  N.  It  is  fitted  with  seven  Belling  standard 
fire-bars  (all  in  parallel),  having  a  total  loading  of  2,300  watts, 
and  three  degrees  of  heat  at  the  "medium."  The  three  centre  bars 
come  on  only  for  small  work.    The  top,  together  with  the  elements, 
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Fig  7.— Belling  Griller. 

wire  guard  and  all  connections,  is  removable  from  the  body  in 
a  few  moments.  The  cooking  space  is  15  in.  long  >>  8  111. 
high  x  12  in.  deep,  and  the  construction  is  of  sheet-steel  with 
wired  edges,  making  a  light  portable  article.  A  drip-pan  is  pro- 
vided, as  well  as  a  loose  front  plate  for  converting  the  griller  into 
a  small  oven.    The  three  terminals  are  outside  and  perfectly  cool. 
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TRAMWAYS    AND    LIGHT    RAILWAYS 
ASSOCIATION. 


At  the  annual  meeting  held  at  the  Trocadero  Restaurant  on  March 
•'•th.  the  chairman,  the  Hon.  Arthur  Stanley,  M.F.,  in  moving  the 
adoption  of  the  report  and  accounts,  said  that  the  revenue  from 
subscriptions  amounted  to  £*05,  as  compared  with  £734  last  year, 
and  an  increase  of  50  per  cent,  over  1907,  which  was  the  first  year 
of  the  Association's  reconstruction.  The  expenditure  was  £667,  as 
against  £640.  The  net  result  was  a  surplus  of  receipts  over 
expenses  of  £148,  against  £86  last  year.  Remembering  that  some 
years  ago  the  Association  had  become  almost  moribund,  the  figures 
reflected  very  great  credit  upon  the  secretary,  Mr.  de  Turckheim. 
It  was  unfortunate  that  the  rating  appeal  case  went  against  the 
Association  in  the  House  of  Lords.  They  deplored  the  result,  but 
the  strong  and  unanimous  judgment  in  their  case  in  the  Court  of 
Appeal  justified  their  taking  up  the  matter.  They  owed  a  debt  of 
thanks  to  those  members  who  assisted  financially  in  fighting  the 
case,  and  he  hoped  that  if  they  took  up  another  case  in  the  near 
future  they  might  be  more  successful.  This  time  last 
year  the  matters  of  guard  wires  and  Post  Office  wires 
were  under  consideration,  and  their  hopeB  of  arriving 
at  a  safety  arrangement  with  the  Postma6ter-General*  were 
duly  fulfilled.  The  council  considered  that  the  settlement  was  a 
very  fair  one.  The  Somerset  House  authorities  informed  them 
that  the  settlement  reached  in  1909  with  regard  to  assessment  for 
income-tax  purposes  for  a  period  of  five  years  was  now  to  continue 
for  a  further  five  years  (until  the  1917-18  accounts).  Two  special 
committees  were  at  present  sitting  in  connection  with  questions 
referred  to  the  Association  by  the  Board  of  Trade,  and  they 
would  report  before  kng.  It  was  very  satisfactory  to 
the  Association  to  have  questions  referred  to  it  by  the 
Board  of  Trade.  After  alluding  to  the  successful  Congress 
at  Blackpool,  the  speaker  remarked  that  they  had  received 
an  invitation  to  Newcastle-on-Tjne  for  their  next  Congress, 
and  he  hoped  it  might  be  possible  to  go  there.  It  had  been 
definitely  arranged  that  the  1915  Congress  should  be  held  in 
London.  The  report  was  adopted,  and  the  following  were  elected 
to  the  council :— Mr.  F.  Bland  (Edgar  Allen  &  Co.),  Mr.  C.  W. 
Mallins  (tramway  manager,  Liverpool),  Mr.  R.  R.  Greene  (tram- 
way manager,  Wallasey),  Mr.  A.  V.  Mason  (general  manager,  South 
Metropolitan  Tramways),  Mr.  R.  S.  Tresilian  (secretary,  Dublin 
United  Tramways)  and  Mr.  R.  J.  Howley  (joint  manager,  B.E.T.). 

At  the  annual  dinner  and  smoking  concert  of  the  Association, 
which  followed,  Viscount  Chilston,  President  of  the  Association, 
was  in  the  chair. 

After  the  usual  loyal  toasts,  Mr.  Harry  England  (vice-president) 
proposed  "Our  Guests,"  and  in  doing  so  he  offered  a  welcome  to  the 
new  president,  Viscount  Chilston.  Their  guests  were  the  repre- 
sentatives of  the  peimanent  cffieials  of  the  Beard  of  Trade,  of  the 
Municipal  Tramways  Association,  and  of  their  hosts  at  the  Blackpool 
Conference.  During  the  year  the  Beard  of  Trade  had  recognised 
that  the  M.T.A  and  the  T.  and  LR.A.  were  powers  in  the  land,  and 
had  consulted  them  aB  to  the  new  working  regulations  that  they  con- 
templated making.  They  hoped  that  the  Boaid  would  continue  to 
take  them  into  confidence,  and  that  the  present  amicable  relation- 
ship would  long  continue.  The  strained  feelings  between  the 
M.T.A.  and  the  T.  and  L.R  A.  bad  fntirely  disappeared,  and  to-d8y 
they  were  working  amicably  together  on  anything  affecting  their 
joint  interests.  1  he  speaker  coupled  with  the  toast  the  names  of 
Alderman  Linsley,  the  President  of  the  M.T.A.,  and  Alderman 
Rodgers,  of  Newcastle.  Alderman  Linsley  referred,  among  other 
matters,  to  the  desirability  of  the  gocd  relations  continuing  between 
the  two  Associations,  and  between  the  Association  and  the  Board 
of  Trade.  He  had  had  a  good  deal  to  do  with  Col.  von  Donop, 
and  if  ever  there  was  a  point  on  which  the  latter  could  give  way. 
he  was  always  willing  to  do  so.  He  hoped  that  the  M.T.A.  would 
have  the  pleasure  of  seeing  some  T.  and  L.R. A.  members  at  the 
Conference  at  Salford  next  September.  Alderman  Rodgers,  in  his 
reply,  assured  the  Association  that  if  they  went  to  Newcastle  they 
should  have  a  hearty  Northern  welcome. 

Mr.  J,  M.  Henderson,  M.P.,  proposed  "The  Tramways  and  Light 
Railways  Association."  He  referred  to  the  objects  of  the  Associa- 
tion, which  now  had  450  members — a  record  ;  he  also  referred  to 
the  capital  expended  upon,  and  the  receipts  of,  the  2,626  miles  of 
tramway  in  the  United  Kingdom.  He  amused  his  hearers  with  a 
calculation  regarding  the  period  which  would  be  occupied  (working 
an  eight-hour  day,  of  course)  to  count  300  million  coppers  (one  per 
passenger  per  annum).  There  was  no  enterprise  in  the  kingdom 
that  required  more  protection  than  tramways.  From  the  very 
moment  that  a  tramway  enterprise  was  conceived  and  brought 
forth,  it  met  with  tribulation  at  every  turn.  A  Bill  first  met  with 
opposition  in  the  Houses  of  Parliament  from  local  authorities, 
whose  object  was  not  far  to  seek.  They  wanted  the  tramway,  but, 
at  the  eame  time,  a  little  street  lightirg  and  a  little  road  widening 
at  the  tramway's  expense.  Be  thought,  however,  there  was  a 
better  spirit  coming  over  the  minds  of  the  public  with 
regard  to  these  public  enterprises,  and  Associations  like 
theirs  would  help  to  encourage  it  and  to  lead  the  public  to 
see  that  it  was  to  their  interests  to  assist  and  not  to  obstruct 
tramway  enterprise.  Lord  Chilcton  responded  to  the  toast.  He 
said  that  tramways  fulfilled  a  very  necessary  and  upeful  purpose. 
The  housing  question  was  much  to  the  fore  just  now,  and  the 
tramway  enabled  the  overcrowded  population  to  seek  their  homes 
outside  the;  zone  of  their  work.  In  regard  to  the  rating  test  case 
in  the  House  of   Lords,  they   had  got  to  accept  the  decision  and 


look  forward  to  finding,  at  some  later  date,  compensation  for  the 
serious  setback  which  that  decision  carried  with  it.  They  hoped 
that  the  spirit  of  loyalty  and  unanimity  displayed  by  the  members, 
especially  in  their  response  to  the  appeal  for  financial  assistance, 
would  be  continued.  Crises  of  such  a  kind  showed  the  value  of 
such  an  Association.  The  speaker  briefly  referred  to  the  question 
of  road  maintenance,  which,  as  tramways  owners,  they  said  ought 
to  be  paid  for  more  by  the  motor-bus  and  other  heavy  traffic 
which  used  their  roads  and  abused  their  tracks  and  Betts.  Surely 
settlement  of  such  a  question  ought  not  to  be  outside  practical 
politics. 

The  Hon.  A.  Stanley  proposed  a  vote  of  thanks  to  the  President, 
who  briefly  replied. 


PARLIAMENTARY. 


London  Electric  I  tail  way  Bill. 

A  SELECT  Committee  of  the  Houee  of  Commons,  presided  over  by 
Sir  Luke  White,  on  March  12th  considered  the  Bill  promoted  by  the 
London  Electric  Railway  Co.  for  a  number  of  powers,  including 
authority  to  construct  three  new  subways  and  an  escalator  at 
Tottenham  Court  Road  Station,  to  connect  the  Charing  Cross, 
Euston  and  Ilampstead  and  Central  London  Railways  ;  a  subway 
and  escalator  at  Piccadilly  Circus ;  an  additional  subway  at 
Trafalgar  Square  :  and  to  acquire  land  in  Broadway,  Westminster. 
on  which  to  erect  new  general  offices.  The  only  objection  was  by  the 
Cannon  Brewery  Co.  $o  the  acquisition  of  a  portion  of  St.  James' 
Restaurant. 

The  Committee  heard  the  case  for  the  Brewery  Co.  in  private, 
and  subsequently  passed  the  preamble  of  the  Bill  and  ordered  it  to 
be  reported  for  third  reading. 


Bonuses  to  Tramway  Employes.— Lord  Robert  Cecil  asked 
the  Chief  Secretary  to  the  Lord  Lieutenant  of  Ireland  whether  the 
Local  Government  Board  auditor  had  surcharged  the  members  of 
the  municipal  administration  of  the  Belfast  tramways  the  bonus 
paid  to  their  employes  ;  whether  this  had  put  an  end  to  the  profit- 
sharing  scheme  there  in  force  :  under  what  statute  the  auditor 
decided  the  payments  were  illegal ;  and  whether  the  Government 
contemplated  legislation  to  remedy  this  state  of  things.  Mr. 
Birrell  said  the  Local  Government  Board  auditor  surcharged 
salaries  and  wages  to  the  amount  of  £2,800,  paid  on  May  4th, 
1912,  to  the  staff  of  the  tramways  department  in  anticipation  of 
profits  estimated  as  likely  to  be  earned  in  respect  of  the  year 
ended  March  31st,  1913.  The  Board  had  no  official  information  as 
to  the  second  paragraph  of  the  question.  The  auditor's  reason  for 
making  the  surcharge  was  that  the  payments  in  question  were  not 
authorised  by  law.  As  regarded  the  last  paragraph,  it  was  open  to 
the  Corporation  to  initiate  any  Buch  legislation  if  they  so  desired. 
The  suichargeB  in  question  were  remitted  by  the  Board  on  appeal. 

Brentford  Gas  Bill.— Lord  Hylton's  Committee  of  the  House 
of  Lords  has  passed  the  preamble  of  the  Bill  of  the  Brentford  Gas 
Co.  Part  10  of  the  Bill  gives  the  company  power  to  apply  for 
provisional  orders  to  supply  electricity. 

Ashington  Gas  Bill.— After  considerable  opposition,  Mr. 
Mount's  Select  Ccmmittee  of  the  House  of  Commons  passed  the 
preamble  of  the  above  Bill,  by  which  the  Ashington  Urban  District 
Council  seeks  to  acquire  the  gas  undertaking  of  the  Ashington 
Coal  Co.  In  the  course  of  examination,  Mr.  E.  V.  Southern,  the 
agent  of  the  Ashington  Colliery,  admitted  that  the  company  had 
an  understanding  with  the  electrical  company  not  to  push  the  sale 
of  gas  in  the  district.  Mr.  R.  P.  Sloan,  manager  of  the  Newcastle- 
on-Tyne  Electric  Supply  Co.,  gave  evidence  in  opposition  to  the 
Bill,  and  said  the  company  had  an  agreement  to  manage  the 
business  of  the  Northern  Counties  Electricity  Co.  in  the  district  of 
Ashington.  The  latter  company  had  spent  £40,000  in  the 
Ashington  area  recently.  His  company  had  spent  £3,000  on  a  new 
sub-station  and  other  workB  at  Hirst,  and  the  result  had  been  a 
large  improvement  in  the  lighting  of  the  district.  The  charges 
compared  favourably  with  those  in  similar  districts.  In  a 
short  time  70  per  cent,  of  the  houses  in  the  district  would  be  wired 
for  electricity.  If  the  Bill  were  rejected,  they  were  prepared  to 
give  a  supply  to  the  district  on  reasonable  terms. 

Second  Reading.— In  the  House  of  Commons  on  Monday,  the 
Oxford  and  District  Tramways  Bill  was  read  a  second  time. 


Electric  Steering  for  Petrol  Cars.— A  recent  issue 

of  the  Electrical  World  refers  to  the  possibility  of  the  introduction 
of  electric  steering  on  petrol  motor-cars,  as  a  means  of  relieving 
the  excessive  muse  ular  effort  required  with  the  ordinary  steering 
gear  on  long  journeys  over  rough  roads.  It  is  pointed  out  that  the 
practicability  and  reliability  of  electric  steering  have  been  demon- 
strated on  ships.  The  power  demand  of  a  motor-driven  steering 
device  is  inteimittent,  and,  it  is  suggested,  would  not  exceed  30 
watts,  so  that  battery  rating  would  not  be  much  increased.  The 
substitution  of  a  compact  little  steering  control  lever  for  the 
present  bulky  steering  column  and  wheel  would  give  free  access 
to  the  driver's  seat  from  both  sides  of  the  car. 
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Handlky  f.  West. 

In  the  King's  Benoh  division,  Mr.  Jtnttico  Baillinchr  Hitting  with- 
out a  jury  had  before  him  nil  aotiorj  brought  by  Mr.  George 
Douglas  Ilandley,  living  at  Oak  II ill,  Sprintr  vale,  IhIc  of  Wight, 
against  Mr.  Allen  Went,  of  Brighton,  and  Queen  Victoria  Street, 
London,  claiming  to  recover  a  sum  of  money  said  to  have  been  paid 
by  the  plaintiff  for  the  use  of  the  defendant  and  at  his  request,  the 
claim  being  alternatively  based  upon  a  bill  of  exchange.  There 
were  a  variety  of  defences,  among:  which  it  was  pleaded,  that  the 
plaintiff  could  not  recover  upon  the  bill,  because  the  claim  was  barred 
by  the  statute  of  limitations,  and  it  was  also  contended  that  under 
the  particular  circumstances  the  money  could  not  be  recovered  in 
the  action  by  the  plaintiff. 

Mr.  J.  B.  Matthews,  K  €.,  and  Mr.  MacNaghten  were  counsel  for 
the  plaintiff,  and  the  defendant  -was  represented  by  Mr.  Sohiller, 
K.O.,  and  Mr.  Douglas  Hogg. 

Mu,  Matthews,  K.C.,  in  opening  the  plaintiff's  case,  said  that 
his  client  was  a  director  of  a  company  called  Handleys,  Ltd.,  and 
the  defendant,  Mr.  West,  was  his  cousin,  and  a  director  of  Allen 
West,  Ltd.,  an  electrical  company  of  Brighton  and  London.  The 
present  claim  arose  out  of  a  guarantee  which  the  plaintiff,  the 
defendant  and  a  Mr.  Wm.  Thos.  Pressland  gave  in  respect  to  a  loan 
made  by  a  gentleman  named  Mr.  Paul  Speak  to  a  company  called 
the  National  Provincial  Electricity  Corporation,  Ltd.,  of  which  the 
three  guarantors  named  were  directors.  The  history  of  the  matter 
opened  in  the  year  1903,  when  Mr.  West,  who  had  been  through 
the  war  in  South  Africa,  came  home  to  England,  and  was  desirous 
uf  getting  set  on  foot  a  company  so  as  to  provide  him  with  some 
medium  of  activity,  and  in  this  connection  he  approached  the 
plaintiff  and  a  firm  called  Cecil  Cooper  &  Co.,  electrical  engineers, 
with  a  view  to  forming  such  a  company,  and  it  was  with  a  view  to 
helping  his  cousin  that  the  plaintiff  interested  himself  in 
the  matter.  On  March  27th,  1903,  the  National  Pro- 
vincial Electricity  Corporation,  Ltd.,  was  formed,  and  its  objects 
were  in  the  main  to  carry  out  a  scheme  for  electrically  lighting 
certain  towns  in  the  West  of  England,  and  the  original  capital  was 
£30,000,  divided  into  30,000  £1  shares,  and  at  all  material  times 
the  plaintiff  and  the  defendant  and  Mr.  Pressland  were  directors. 
Towards  the  end  of  1905  the  company  were  short  of  capital,  and 
they  borrowed  £1,250  from  Mr.  Paul  Speak,  and  it  was  agreed  that 
Mr.  Speak  should  be  paid  a  bonus  of  £300,  which  was  to  carry 
interest  at  the  rate  of  24  per  cent.  About  that  time  all  the  parties 
apparently  were  acting  through,  a  Mr.  Harper,  a  solicitor,  of  the 
firm  of  Waterhouse  &  Co.,  and  for  the  loan  of  £1,250  and  the  £300 
bonus,  debentures  were  issued  to  Mr.  Speak,  and  the  £1,250  was 
also  collaterally  secured  by  a  bill  of  exchange  drawn  by  Mr. 
Speak  upon  and  accepted  by  the  plaintiff,  the  defendant  and  Mr. 
Pressland,  which  bill  was  of  the  date  of  about  November  30th,  1906. 
When  the  time  came  for  the  payment  off  under  the  bill — the  due  time 
being  in  about  one  year — the  position  of  matters  was  as  follows  : — 
Mr.  Speak  was  properly  telling  the  three  directors  that  they  were 
jointly  and  severally  liable  to  him  :  Mr.  West's  position  was  that  he  was 
not  then  in  a  position  to  pay  his  contribution  of  one-third  towards  the 
bill ;  Mr.  Pressland's  position  was  similar,  and  the  plaintiff  waB 
able  to  put  up  the  money.  As  a  matter  of  fact,  Mr.  Pressland,  by 
means  of  an  arrangement  made  with  the  plaintiff's  father,  did 
eventually  raise  about  £625,  so  as  to  meet  his  liability  under  the 
hill,  and  in  the  course  of  time  the  plaintiff  gave  to  Mr.  Harper,  on 
behalf  of  Mr.  Speak,  a  cheque  for  £1,260,  which  got  rid  of  Mr. 
Speak,  so  far  as  the  bill  of  exchange  was  concerned.  The  defendant, 
Mr.  West,  then  gave  to  Mr.  Handley  a  bill  of  exchange  for 
£426  17s.  lOd.  at  three  months,  this  sum  representing  his  third 
portion  of  the  £1,250,  with  10  per  cent,  interest  over  a  period  of 
three  months.  This  was  the  bill  of  exchange  upon  which  plaintiff 
sought  to  recover,  and  counsel  added  that  over  variousdates  Mr.  Press- 
land  had  by  instalments  paid  off  the  advance  made  by  the  plaintiff's 
father  to  him.  As  an  answer  to  the  bill,  the  defendant  had  set  up 
the  Statute  of  Limitations,  among  other  defences,  the  writ 
having  been  issued  in  the  action  on  April  25th,  1913. 
His  client's  case  was  that  he  could  recover  on  the  bill,  or  was 
alternatively  entitled  to  sue  for  the  money,  as  having  been  paid 
to  the  use  of  the  defendant  as  one  of  the  joint  guarantors  for  the 
loan  to  the  company. 

Me.  Schiller,  K.C.,  on  behalf  of  the  defendant,  submitted  that 
as  a  matter  of  correct  law  the  plaintiff  could  not  recover  in  the 
action.  Counsel  argued  that  the  plaintiff  could  not  go  behind  the 
bill  and  sue  for  a  debt,  because  while  the  bill  was  current  that  was 
nuspended,  and  the  bill  had  never  been  dishonoured.  Further,  the 
bill  was  barred  by  the  Statute  of  Limitations. 

Mr.  Justice  Bailhache  :  Do  you  press  the  defence  of  the 
Statute  of  Limitations  ? 

Mr.  Schiller  :  Yes,  I  am  bound  to  say  that  I  do. 

Mr.  Schiller  went  on  to  remark  that  everybody  knew  when 
Mr.  West  was  brought  into  these  transactions  he  had  no  means 
then  to  meet  the  liability,  but  he  said  he  would  make  arrange- 
ments for  bearing  his  share  and  being  able  to  make  good  account 
within  a  certain  time,  and  the  plaintiff's  answer  to  this  attitude 
had  been  the  issuing  of  a  writ. 

Counsel  was  not  prepared  at  the  moment  to  say  what  the  defen- 
dant would  do  now  that  the  action  had  been  pressed  against  him, 
but  he  had  always  been  willing  to  agree  to  any  reasonable  arrange- 
ment to  meet  his  liability.  Mr.  Schiller  added  that  the  defendant 
was  a  guarantor  for  the  company,  and,  of  course,  he  had  had  no 
benefit  from  the  money  which  had  gone  to  the  company. 

Mr.  Justice  Bailhache  :  Well  1  nor  has  the  plaintiff. 


llin  LOBDBBIP  laid  In:  *iih  bonod  t<<  Imv.:    ri-gnrd    to    tl 

of  the  Statute  ol  Limitations  and  there  mo 
defendant  with  oocta    ili«   Lordihip  added       i  hope  if  be 
defendant)  le  able  to  pay  he  will,  aa  it  seems  to  me  to  be  a  cam 
where  ho  should  do  no  if  he  can." 

MB.  SOBIXLXB  said  he  desired  to  nay  now  that  judgment  bad 
been  entered  for  inn  olient,  that  Mr.  W 

fair  nhare  of  the  responsibility. 

MB.  JUSTICE  Baii.iiachk  fee,  1  think  it  in  quite  right  that  he 
should  do  so. 

Am. is  CHALMBB8  Oo.  V.  'I'm.  Iii.m.ii  |  UTD  D 
OF  Maryland. 
In  the  Court  of  Appeal  on  March  lL'th  and  Kith,  b 
Sumner,  Lord  Justice  Kennedy,  and  Mr.  Justice  Lawrence,  thin 
case  was  heard  on  the  appeal  of  the  defendant  company,  against  a 
judgment  of  Mr.  Justice  I'hillimore.  The  plaintiff  company, 
manufacturers  of  electrical  machinery,  carrying  on  business  in 
the  United  States,  London,  Paris,  and  elsewhere,  brought  the  action 
claiming  a  declaration  that  a  fidelity  guarantee  bond  for  &  ) 
given  by  the  defendant  company  was  a  valid  and  subsisting  bond, 
and  that  that  company  was  liable  to  pay  thereunder  in  respect  of 
a  loss  incurred  by  the  plaintiff  company  by  the  defalcations  of  one 
A.  C.  Loohenies,  the  manager  of  its  Paris  office.  In  December, 
1911,  negotiations  were  opened  between  the  parties  for  insuring 
the  plaintiff  company  against  acte  of  dishonesty  on  the  part  of 
Lochenies,  and  an  application  form  was  forwarded  to  them  in 
which,  in  answer  to  a  question  asking  from  what  date  the  bond 
was  to  be  in  force,  and  for  what  amount,  the  reply  was  given 
"From  issuance,  £1,000."  On  March  8th,  1912,  the  bond  was 
duly  drawn  up,  and  executed  at  the  defendant  company's  London 
office.  The  premium  was  to  be  £6  5s.,  and  the  bond  was  to  cover 
losses  within  the  limits  of  the  amount  insured  for  "  during  the  period 
from  March  8th,  1912,  to  March  7th,  1913."  The  premium  had  not 
then  been  paid,  nor  by  the  terms  of  the  bond  was  payment  of  the 
premium  made  a  condition  precedent  to  liability  upon  it,  but  the 
document  was  forwarded  that  day  to  the  company's  French  agents, 
who  on  March  9th  sent  it  to  the  plaintiff  company's  Paris  office. 
The  bond  was  returned  by  the  agent  with  a  request  that  the 
defendant  company  would  deliver  it  at  the  plaintiff  company's 
London  office.  This  was  done  on  March  18th,  with  a  letter  asking 
for  a  cheque  in  exchange  for  the  bond.  But  as  Mr.  Keen,  the 
manaarer  of  the  plaintiffs'  London  office  (who  was  in  control  of  the 
European  business)  was  absent  in  America  at  the  time,  it  was 
arranged  that  the  matter  should  stand  over  pending  his  return 
about  April  18th,  and  the  bond  remained  in  a  drawer  in  the 
defendant  company's  office.  Up  to  April,  1912,  Lochenies  had 
enjoyed  an  unblemished  reputation  for  honesty  and  ability, 
though  it  was  thought  desirable  to  insure  him  because  of  the  large 
sums  of  money  passing  through  his  hands.  On  April  13th,  how- 
ever, he  left  the  Paris  office,  stating  that  he  was  going  to  the 
South  of  France  on  the  plaintiff  company's  business.  He  never 
returned.  On  April  16th  the  London  office  became  aware  of 
his  absence,  and  by  April  18th  were  admittedly  in  a  state 
of  anxiety  and  suspicion,  though  not  sure  that  his  absence  was 
incapable  of  satisfactory  explanation.  On  that  day  Mr.  Keen 
returned  from  America,  and  he  being  informed  of  the  facts,  sent 
to  the  defendant  company's  London  office  a  messenger,  who  paid 
the  premium,  and  brought  back  the  bond  in  exchange.  A  few 
days  after  the  plaintiff  company  discovered,  it  was  said,  defalcations 
estimated  at  about  £11,000.  Claim  was  thereupon  made  on  the 
defendant  company,  which  repudiated  liability  under  the  bond  on 
the  ground  that  the  contract  of  insurance  was  not  completed  till 
April  18th,  and  that  there  had  been  concealment  of  material  facts. 
The  plaintiff  company,  on  the  other  hand,  while  admitting  that 
they  could  not  recover  if  the  contract  was  not  completed  till 
April  18th,  maintained  that  it  was  concluded  on  March  9th,  or 
alternatively  on  March  18th,  at  which  time  there  was  nothing  to 
conceal.  At  the  trial  Mr.  Justice  Phillimore  held  that  the 
defendant  company  was  liable  to  pay  under  the  bond,  as  the  date 
of  "issuance"  was  at  the  latest  March  18th,  a  date  when  it  was 
not  suggested  that  the  misconduct  of  Lochenies  had  begun.  He 
accordingly  gave  judgment  for  the  plaintiff  company,  granting  the 
declaration  asked  for. 

Mr.  Sanderson,  K.C.,  Mr.  McCardie  and  Mr.  E.  L.  Barnes  appeared 
for  the  appellant  company  ;  and  Mr.  Sankey,  K.C.,  and  Mr.  Barnard 
Lailey  for  the  respondent  company. 

In  support  of  the  appeal,  Mr.  Sanderson  argued  that  the 
matter  of  the  bond  was  only  in  a  state  of  negotiation  till  April 
18th,  when  the  premium  was  paid  and  the  bond  was  handed  over. 

Mr.  Barnes,  following  on  the  same  side,  contended  that  there 
was  no  evidence  of  any  agreement  or  offer  by  Mr.  Keen  prior  to 
April  18th  to  accept  the  bond.  He  further  suggested  that  the 
correspondence  showed  that  the  matter,  which  was  allowed  to 
remain  open,  was  the  matter  of  the  insurance,  and  not  the  mere 
payment  of  the  premium. 

Mr.  Sankey,  K.C.,  for  the  respondent  company,  supporting  the 
judgment  of  the  Court  below,  said  that  his  contention  was  that 
by  March  9th  a  contract  of  insurance  had  been  concluded  for  a 
risk  to  attach  from  March  8th,  the  date  of  "  issuance."  If  he 
were  wrong  in  that  proposition,  then  he  submitted  the  contract 
was  concluded  by  March  18ih,  when  application  was  made  to  the 
plaintiff  company's  London  office  for  the  payment  of  the  premium, 
and  the  matter  of  payment  stood  over  till  the  return  of  Mr.  Keen 
from  America. 

Lord  Sumner  asked  if  "issuance"  was  completed  when  the 
bond  still  remained  in  the  possession  of  the  defendant  company. 

Mr.  Sankey  said  that  was  his  submission,  though,  having 
regard  to  the  facts  of  this  case,  it  was  not  necessary  to  go  as  far  as 
that. 
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Lord  Justice  Kennedy  thought  that  the  question  was  whether 
the  defendant  company  had  done  its  best  in  the  war  intended  by 
both  parties  to  put  the  bond  out  of  its  possession  and  into  the 
possession  of  the  plaintiff  company.  Leaving  it  on  a  desk  or  giving 
it  to  a  servant  was  not  taking  any  steps  to  put  it  out  of  one's 
possession. 

Mii.  Sankkv  argued  that  it  was  sufficient  to  fix  the  date.  It 
was  only  the  question  of  the  payment  of  the  premium  that  remained 
open. 

Mn.  Barnard  Lailey,  taking  up  the  argument  for  the 
respondents,  contended  that  there  was  a  conoluded  contract, 
operating  from  some  date  before  April  18th,  binding  the  plaintiff 
company,  on  the  one  hand,  to  pay  >the  premium,  and  binding  the 
defendant  company,  on  the  other,  to  give  protection. 

Mr.  Sanderson,  in  reply,  said  that  the  obvious  construction  of 
"issuance''  was  that  it  was  intended  that  the  insurance  contract 
should  not  be  in  force  until  the  actual  bond  was  handed  over. 
Until  it  was  handed  over,  it  was  open  to  either  party  to  withdraw. 

Their  Lordships  reserved  judgment. 


Successful  Appeal  Ky  the  London  Electric  Railway  Co. 

The  London  Electric  Railway  Co.  and  Mr.  Hunkley,  a  builder,  were 
the  appellants  before  the  Lord  Chief  Justice  and  Lords  Justices 
Swinfen  Eady  and  Phillimore,  in  the  Court  of  Appeal  on  Thursday 
(March  12th)  from  a  judgment  entered  against  them  by  Mr. 
Justice  Scrutton,  following  the  verdict  of  the  jury  in  the  King's 
Bench  Division  in  favour  of  Miss  Florence  Hurlestone. 

Mr.  Rosskill,  K.C.,  who  appeared  for  the  appellants,  said  the 
lady  was  awarded  damages  amounting  to  £75  for  personal  injuries 
received,  but  the  question  for  the  decision  of  the  Court  was  of 
great  importance  to  the  Railway  Co.  It  appeared  that  the 
builder  obtained  a  contract  to  build  premises  over  the  entrance  to 
a  tube  station  in  Cranborne  Street,  and  while  those  operations 
were  in  progress  a  piece  of  wood  fell  on  the  head  of  Miss  Hurlestone 
who  was  walking  along  the  pavement. 

After  argument,  the  Court  allowed  the  appeal,  with  costs,  the 
Lord  Chief  Justice  remarking  that  the  circumstances  revealed 
the  fact  that  the  Railway  Co.  were  the  reversioners  of  the  building 
to  the  builder,  and  no  authority  had  been  read  in  which  rever- 
sioners had  been  held  liable  for  the  negligence  of  the  lessee.  Then 
it  had  been  argued  that  the  Railway  Co.  had  caused  a  dangerous 
building  to  be  erected,  and  that  being  so,  they  could  not  shelve 
their  responsibility  because  an  independent  contractor  did  the  work. 
It  was  not  the  Railway  Co.  that  caused  the  work  to  be  done  but 
the  building  lessee,  and  the  latter  was  therefore  liable  for  any 
accident  due  to  negligence. 

Lords  Justices  Swinfen  Eady  and  Phillimore  agreed. 


Postmaster-General  v.  Miller. 
At  the  Salford  County  Court  on  Monday,  Judge  Stanger   heard  a 
case  in  which  the  Postmaster-General  claimed  £6,  a  years  fees  for 
the  use  of  a  telephone,  from  Fredk.  V.  Miller,  of  Browning  Street, 
Salford. 

After  hearing  the  evidence,  his  Honour  said  it  would  have  been 
very  much  better  if  the  practice  were  adopted  of  fixing  the  tele- 
phone only  after  the  year's  fee  had  been  paid.  The  Post  Office 
were  claiming  a  year's  fee  in  this  case  after  only  five  weeks'  use  of 
the  telephone.  Though  the  agreement  was  signed  on  September 
26th,  it  was  not  till  November  27th  that  the  telephone  was  ready 
for  use,  and  the  defendant  had  meanwhile  written  to  complain 
that  he  would  have  to  have  the  wires  removed  unless  the  instru- 
ment was  put  up.  Commenting  on  this  delay,  the  Judge  said  he 
thought  the  defendant  would  have  been  quite  justified  in  cancelling 
the  contract  on  the  ground  of  unreasonable  delay.  He  had  accepted 
the  telephone,  however,  and  was  therefore  bound  to  pay.  The 
unfortunate  part  was  that,  at  the  outset,  the  defendant  had  actually 
offered  to  pay  for  a  year's  use,  but  the  money  not  being  then  due, 
was  not  accepted.  Meanwhile  his  circumstances  had  so  changed 
that  he  had  not  only  no  further  use  for  the  instrument,  but  was 
unable  to  pay  at  once  the  £6  demanded.  According  to  the  terms 
of  their  contract,  the  Post  Office  had  meanwhile  disconnected  the 
wires. 

An  agent  for  the  Postmaster-General  said  that  if  the  defendant 
had  gone  to  the  Post  Office  and  explained  the  circumstances,  some 
exception  might  have  been  made  in  his  case. 

His  Honour  said  that,  although  he  was  obliged  to  give  judgment, 
he  would  make  the  terms  as  lenient  as  he  possibly  could.  He 
ordered  the  defendant  to  pay  £1  within  six  months  and  the 
remainder  at  Is.  per  month. 


BUSINESS   NOTES. 


Thermit  Welding:. — Messrs*.  Thermit,  Ltd.,  inform 

us  that  they  have  contracts  in  hand,  or  shortly  to  be  commenced, 
for  welding  at  the  following  places  : — 

Bolton,  Burnley,  Bradford,  Bournemouth,  Brighton,  Dublin,  Manchester, 
Liverpool,  Salford,  London  County  Council,  London  United  Tramways, 
Sheffield,  Southend,  Rotherbam,  Northampton,  Nottingham,  Huddcrsfleld, 
Shipley,  Warrington,  &o. 

During  1913  the  number  of  joints  welded  in  the  United  Kingdom  amounted 
to  nearly  17,000,  and  the  number  welded  throughout  the  world  over  108,000. 


Bankruptcy    Proceedings. —  Frank   West   Suter, 

electrical,  &c,  engineer,  67,  St.  John's  Park,  Upper  Holloway. — 
An  application  for  an  order  of  discharge  was  made  last  week  to 
Mr.  Registrar  Linklater,  at  the  London  Bankruptcy  Court.  Mr. 
Egerton  S.  Grey,  Official  Receiver,  reported  that  the  debtor  filed 
his  petition  in  December,  1913,  with  provable  claim,  £6,428  ;  no 
assets  were  disclosed,  but  a  small  bank  balance  of  Is.  3d.  had  been 
collected.  The  debtor  had  stated  that  in  1908  he  and  two  others 
who  had  traded  in  partnership  as  Frank  Suter  &  Co.,  transferred 
their  business  which  was  carried  on  at  66,  Berners  Street,  \V.,  to  a 
company  registered  as  "Frank  Suter  >V  Co.,  Ltd.,"  of  which  he 
acted  as  managing  director  at  a  weekly  salary  of  £5,  subsequently 
increased  to  *7.  In  1909  the  debtor  and  two  others  formed  a 
company  registered  as  "  Suter's  Patents,  Ltd.,"  of  which  he  acted 
as  engineer  at  the  date  of  the  receiving  order.  He  attributed  his 
failure  and  insolvency  to  his  liability  on  the  debentures  issued  to 
Frank  Suter  &  Co.,  Ltd.,  he  having  guaranteed  repayment  of  bonds 
to  the  extent  of  £6,000  in  the  company.  The  discharge  was 
suspended  for  two  years. 

Charles  Lewis,  "electrical  engineer,  lately  licensed  victualler," 
Manchester.  Trustee,  Mr.  J.  G.  Gibson,  Bryom  Street,  Manchester, 
released  February  16th. 

The  Stol/.  Electrophone  Co.,  Ltd.  —  FirBt  meetings  of 
creditors  and  contributories  will  be  held'  on  March  24th,  at  Carey 
Street,  W.C. 

W.  R.  Wedoe,  electrical  engineer,  The  Arcade,  Northampton. — 
This  debtor  should  have  attended  at  the  County  Hall,  Northampton, 
on  March  10th,  for  his  adjourned  publio  examination,  but  the 
Official  Receiver  stated  that  he  had  received  a  letter  from  the 
debtor  who  was  living  at  Bury,  Lanes.,  and  he  gathered  that 
debtor  could  not  afford  to  come  to  Northampton.  He  could  not 
agree  to  the  examination  being  closed  because  he  believed  the 
statement  of  affairs  and  the  deficiency  account  were  all  wrong.  If 
at  any  time  the  debtor  was  coming  to  Northampton  he  could  apply 
for  the  case  to  be  reopened.  It  seemed  idle  to  keep  it  about 
month  after  month,  and  he  applied  for  an  adjournment  sine  die. 
The  examination  was  again  adjourned. 

W.  Wadsworth,  electrical  agent  and  dealer  in  electrical 
accessories,  Manchester.— Trustee  (Mr.  J.  G.  Gibson,  Byron  Street, 
Manchester)  released  February  16th. 

Our  Cape  Town  correspondent  says : — The  Union  Gazette,  pub- 
lished in  the  week  preceding  the  departure  of  the  mail,  contained 
notices  of  surrender  of  following  estates  as  insolvent : — Walter 
Green,  trading  as  W.  Green  &  Co.,  electrical  engineers,  48,  Queen 
Street,  Port  Elizabeth  :  Marc  Justus  Brookhurst,  electrician,  of 
Oudtshoorn. 

A    Useful    Testimonial. — The   following    unsolicited 

testimonial  is  of  interest,  and  should  prove  of  assistance  to  elec- 
trical contractors  in  aggressively  pushing  electrical  driving  for  all 
industrial  purposes  : — 

"As  it  is  now  over  12  months  since  I  had  one  of  your  18-h.p. 
motors  installed  at  my  works  (the  Southend  Machine  Joinery 
Works),  I  feel  it  is  only  due  to  you  to  let  you  know  that  I  am 
more  than  satisfied  with  its  working,  both  in  output  and  economy. 
It  seems  to  me  there  is  no  comparison  in  the  saving  from  first  to 
last  as  against  gas  engines,  besides  which  the  motor  is  so  clean 
and  takes  up  no  room,  and  expense  for  oil  is  almost  nil.  You  can 
make  what  use  you  like  of  this  because  I  am  sure  it  is  only  by 
giving  the  results  of  practical  tests  that  outsiders  will  be  taught 
the  possibilities  of  the  up-to-date  motor. 

"(Signed)        John  C.  Beale." 

The  motor  in  question  waB  made  by  the  British  Thomson- 
Houston  Co.,  Ltd.,  of  Rugby. 

Electric   Cable  Manufacture    in  Spain.  —  As  was 

briefly  mentioned  in  a  recent  issue,  the  Spanish  branch  of  Messrs. 
Pirelli  &  Co.,  whose  works  are  at  Villanueva  y  Geltru,  have 
recently  acquired  20,000  sq.  m.  of  additional  land  adjacent  to  their 
factory.  We  learn  that  contracts  have  now  been  placed  for  the 
erection  of  two  armoured-cement  buildings,  having  an  area  of 
about  5,600  sq.  m.  One  will  be  used  as  an  extension  of  the  com- 
pany's cable-making  plant,  while  the  other  will  be  devoted  to  the 
manufacture  of  new  classes  of  rubber  goods,  of  whioh  the  Pirelli 
Co.  are  making  a  speciality.  It  is  stated  that  so  far  as  electric 
cables  are  concerned,  only  those  intended  for  telephonic  purposes 
need  now  be  imported  into  Spain. 

China. — We  have  received  a  photographic  reproduction 
of  a  Chinese  almanac,  in  the  design  of  which  are  recognised  such 
familiar  Hoes  as  an  "  Osram  "  lamp,  "  Freezor  "  fan,  a  "  Magnet  " 
kettle,  &c,  all  of  which  go  to  show  that  it  is  a  publication  of  the 
General  Electric  Co.  of  China,  Ltd.,  on  behalf  of  their  Chinese 
friends.  The  original  production  is  printed  in  a  number  of  colours, 
and  in  such  a  way  as  to  make  a  suitable  appeal  to  the  Chinese  mind. 

Condensing     Plant     Contracts.— The     Mirrlees 

Watson  Co.,  Ltd.,  have  recently  received  orders  for  condensing 
plant  for  the  following  : — 

Leeds  Corporation,  per  Mess™.  WIllaDB  &  Robinson,  Ltd. ;  Haunchwood 
Colliery  and  Grift  Colliery,  per  Messrs.  Greenwood  &  Batley,  Ltd.;  Millomand 
Askarn,  Hematite  Iron  Co.,  Ltd.,  per  Messrs.  Fraser  *  Chalmers,  Ltd.; 
Langwitb  Colliery;  Enfield  Lock,  per  Messrs.  Jas.  Howdcn  A  Co.,  Ltd,; 
Burgh  of  Kilmarnock,  and  others. 

New  Accumulator.  —  A  new  non-lead  accumulator, 
known  as  the  "  Lux,"  is  attracting  attention  in  electrical  circles 
in  Austria.  It  has  been  introduced  by  the  Lux  Licht  Gesellschaft, 
of  Vienna. 
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Catalogues  ami   Lists. — The  Pabbons    Motob    Oo., 

Ltd.,  Town  Quay,  Southampton. — 76-pago  illustrated  catalogue 
containing  very  full  descriptive  matter  regarding  thell  marine  and 
stationary  engines,  including  small  petrol  and  DBMrtBa-eleotriC 
sets,  paraffin  engine  aleotrio  welding  hc(,h,  motor-van  with  electric 
welding  equipment,  ito.  A  second  publication,  of  10  pages,  eon- 
tains  an  interesting  collection  of  pictures  of  the  variouH  craft  into 
whioh  the  firm's  installation  have  been  put. 

Thk  Edison  and  Swan  United   Elsotbic  Light  Co.,  Ltd., 

Ponder's  End.— Leaflet  No.  3,022  (fives  some  particulara  with  illus- 
trations and  priceB  of  the  Ediswan  domestic  pattern  electric 
flat-iron. 

Alui  km  kink  Ei.ektiucitath-Gkskli.hch  a  it,  Berlin.— Bro- 
chures, admirably  illustrated,  describing  manufacture  and  adjust- 
ment of  the  A. E.G.  supply  meterfl,  of  which  the  second  million  was 
completed  last  December,  and  electric  clock  installations ;  also 
leaflets  relating  to  eleotrioally-driven  machine  tools  and  pumps, 
controllers,  regulators,  half-watt  automobile  lampB,  and  electric 
floor-polishers. 

Sohniewindt  Electric  Co.,  10  and  11,  Staniforth  Street, 
Birmingham. — A  collection  of  seven  leaflets  illustrating  and  giving 
information  and  prioes  respecting  their  asbestos  woven  net 
resistances,  electric  heating  sets,  various  types  of  made-up  resis- 
tances, "  Triumph  "  heating  and  cooking  apparatus,  and  "  Peer- 
less" pipe-outting  pliers  and  wall-boring  tools. 

Messes.  Adnil  Electric  Co.,  Ltd.,  Artillery  Lane,  London, 
E.C. — Some  hints  to  electricity  users  issued  by  the  firm  give  two 
inducements  to  the  recipient  to  preserve  same — a  loop  for  hanging 
and  a  small  set  of  monthly  date  slips  for  the  year. 

Dissolutions       and       Liquidations.  —  Grindku  ,- 

Matthews  Wireless  Telephone  Syndicate,  Ltd.,  Broad 
Street  House,  New  Broad  Street,  E.C— Meetings  of  the  creditors 
and  shareholders  were  held  on  March  10th  at  the  Carey  Street 
offices  of  the  Board  of  Trade,  Lincoln's  Inn,  W.C.  Mr.  H.  E. 
Burgees,  Official  Receiver,  reported  that  the  company  was  formed 
in  April,  1910,  with  a  nominal  capital  of  £20,000,  subsequently 
increased  to  £25,000,  the  object  being  to  acquire,  develop  and  deal 
with  a  wireless  telephone  invention  of  Mr.  H.  Grindell-  Matthews. 
The  vendors,  Messrs.  Rouse,  Poole  &  Co.,  had  previously  obtained 
the  patents  from  the  inventor  for  £6,600,  which  was  satisfied  by 
a  cash  payment  of  £1,000  and  shares  to  the  face  value  of  £5,600. 
They  passed  on  the  option  to  the  company  for  £13,333,  payable  as 
to  £1,333  in  cash  and  £12,000  in  shares.  It  was  not  clear,  re- 
marked the  Official  Receiver,  what  had  been  done  by  the  vendors 
to  justify  the  doubling  of  the  original  price  paid  for  the  patents-, 
because  what  work  had  been  expended  upon  them  had  been  per- 
formed by  Mr.  Grindell-Matthews.  A  prospectus  was  issued  in 
April,  1910,  in  response  to  which  applications  were  received  for 
10,569  shares  of  £1  each,  which,  with  the  issue  of  12,000  vendors' 
shares,  made  a  total  allotment  of  22,569  shares  out  of  the  authorised 
issued  of  £25,000.  Some  of  the  shares  were  issued  at  premiums  rang- 
ing from  3s.  to  10s.,  and  in  that  way  the  company  received  an 
additional  £535,  but  a  portion  of  that  amount  was  paid  away  as 
commissions  for  obtaining  subscriptions.  The  company  thus  had 
a  working  capital  of  £10,000,  after  payment  of  the  £1,000  cash 
portion  of  the  purchase  consideration,  and  the  whole  of  the  money 
had  been  expended  in  perfecting  and  exploiting  the  invention.  A 
substantial  sum  had  been  paid  for  advertising  it,  and  having 
regard  to  the  fact  that  the  patents  were  even  now  regarded  as 
possessing  substantial  value,  it  was  quite  possible  that  the  sum  so 
expended  could  have  been  included  in  the  item  of  goodwill.  The 
operations  had  included  the  erection  of  stations  at  Letchworth  and 
Northampton,  which  were  about  40  miles  distant  from  each  other, 
and  it  was  reported  that  communications  between  those  two 
stations  could  be  carried  on  with  perfect  ease.  The  capital  sub- 
scribed by  the  public  not  having  been  sufficient,  debentures  for 
£2,500  were  issued,  and  recently  Mr.  T.  D'Arcy  Cooper,  C.A., 
George  Street,  Mansion  House,  E.C.,  was  appointed  as  Receiver  on 
behalf  of  the  bondholders  and  took  possession  of  all  the  assets. 
They  included  the  patents,  the  workshops,  and  all  equipments,  the 
total  value  of  which  appeared  in  the  liquidation  accounts  filed  by 
the  directors  at  £31,000.  The  liabilities,  apart  from  the  deben- 
tures, amounted  to  about  £3,500,  consequently  the  realisation 
should  provide  not  only  sufficient  to  discharge  all  the  debts, 
but  a  substantial  return  to  the  shareholders.  The  failure  of  the 
company  was  attributed  by  its  officials  to  the  fact  that  the  com- 
pletion of  the  work  to  perfect  the  invention  occupied  much  longer 
time  and  involved  a  greater  expense  than  was  originally  contem- 
plated or  provided  for  ;  there  was  consequently  a  shortness  of 
capital  with  which  to  enable  the  company  to  meet  pressing 
liabilities  and  to  dispose  of  the  invention  when  it  had  been  brought 
to  a  commercial  stage. 

Mr.  Pitts,  the  secretary  of  the  company,  in  moving  the  appoint- 
ment of  Mr.  Wm.  McEwen,  C.A.,  to  the  post  of  liquidator,  stated 
that  negotiations  were  pending  for  a  reconstruction  of  the  company 
on  lines  that  would  be  distinctly  beneficial  to  all  concerned.  Not 
only  would  the  debts  be  paid  in  full,  but  the  interests  of  the  share- 
holders would  be  protected.  A  gentleman  had  come  forward  with 
an  offer  of  £3,600  for  the  property,  and  had  paid  a  deposit  of  £360 
to  the  Receiver  for  the  debenture-holders.  The  idea  was  to  pro- 
mote a  new  company  to  deal  with  the  invention  after  payment  of 
the  old  company's  debts,  and  to  give  the  old  shareholders  a  sub- 
stantial interest  in  the  new  concern. 

A  resolution  was  unanimously  passed  by  the  oreditors  for  Mr. 
MoEwan,  C.A.,  to  fill  the  post  of  liquidator. 

The  shareholders,  at  the  subsequent  meeting,  nominated  Mr. 
Harry  Wilson,  I. A.,  for  the  post,  and  expressed  the  opinion  that 
any  reconstruction  negotiations  ought  to  be  entrusted  to  a  gentle- 
man who  was  totally  independent  of  the  old  board. 


Mr.  Pith  pointed  out  that  the  dlreoton  bad  at  haart  the  beet 
Intonate  of  the  ihareholdere,  ae  wuh  Hhown  by  th<- fa/rt  that  they 
had  (riven  their  Mrviow  for  throe  yean  trithont  eaMna;  for,  or 
receiving,  one  penny  in  the  shape  of  remuneration,  Th( 
who  hud  deposited  the  6860  on  the  pnrohaae  of  the  property  wa* 
thoroughly  dcsirouB  of  acting  in  the  besi  Interests  of  those  people 
who  bad  favi  P*n/i  bot  if  *h>:  ihareho 

chose  to  act  in  d  nlsm  to  bun  and  the  board,  it  wm 

clear  that  the  directors  would  takr-  no  farther  Interest  n  the 
matter,  and  the  Bale  would  go  through  without  any  benefit  to  the 
shareholders  generally. 

After  a  long  and  somewhat  acrimonious diaonasion,  Mr.  McKwan 
was  uIho  nominated  as  liquidator,  and,  opon  ;i  vote  b«ing  taken, 
the  chairman  declared  that  hiB  election  had  bean  oarried  by  a  cub 
stantial  majority  of  the  shareholder.  Then-  wuh  accordingly  a 
difference  of  opinion  between  the  creditors  and  the  shareboli 
and  the  facts  would  bo  reported  to  Mr.  Registrar  Manaon,  by  whom 
the  appointment  would  be  made  in  due  courts.  In  the  meantime, 
he  would  appeal  to  the  two  opposing  sections  to  smother  all 
feelings  of  resentment,  and  combine  with  a  view  to  a  reconstruc- 
tion of  the  company  and  the  welfare  of  all  interested  in  the 
concern. 

As  the  result  of  the  suggestion,  a  committee  of  inspection  wa« 
formed  consisting  of  three  shareholders,  at  whose  request  Mr.  Pitta 
consented  to  also  join  as  a  member.  Appended  is  a  liBt  of  the 
principal  unsecured  creditors  : — 

Brown,  8.  G £25        Phillips  &  Leigh JE86 

Butt,  Fredk.  R.,  &  Co 13        Pitts,  F.  C 236 

Ball,  Sir  Wm 78        Poncon,  8.  P 88 

Coesor,  A.  C 120        Pool,  F.  R 428 

Crompton  &  Co 279        Piggott  BroB.  4  Co 51 

Cameron,  J 165        Pollen  ft  Sons,  J.  G 156 

Mitoham,  W.  T 89        Regent  Carriage  Co 88 

Frankland,  8ir  Fredk 275        Robinson,  F 72 

Grant,  Capt.  R.  A 100        Bpurling,  D 188 

Benke,  H 32        Spa  Property  Co 131 

Matthews,  H.  Grindell  . .  821        Whittaker,  H.  A 84 

Mogridge,  B.  W.  L 16        Capital  and  Counties  Bank     ..        19 

Openshaw  &  Co -18 

Hotton  &  Co.,  Ltd.,  71,  Southwark  Street,  S.E.— Under  this 
compulsory  liquidation,  the  report  of  Mr.  H.  E.  Burgess,  Official 
Receiver  and  Liquidator,  has  been  issued  to  the  creditors  and 
shareholders.  The  accounts  filed  under  the  liquidation  show 
liabilities  £3,812,  against  assets  valued  at  £1,265,  and  a  deficiency 
of  £7,098  as  regards  contributories.  The  company  was  registered 
as  a  private  company  on  October  20th,  1910,  with  a  nominal 
capital  of  £6,000,  divided  into  4,500  ordinary  and  1,500  preference 
shares,  all  of  £1  each.  Its  objects  were  to  acquire  the  lighting 
engineering  business  carried  on  at  21,  Charterhouse  BuildiDgs, 
E.C,  by  William  Hotton  under  the  style  of  the  Hotton  Lighting 
Co.  In  September,  1913,  debentures  for  £1,082  were  issued  to 
secure  previous  advances,  and  in  the  following  November  Mr.  F.  W. 
Stephens  was  appointed  Receiver  for  the  bondholders.  The 
Receiver  is  not  carrying  on  the  business,  and  it  is  doubtful  if  there 
will  be  any  substantial  surplus  from  his  realisations.  The  ques- 
tion of  a  dividend  to  unsecured  creditors  will,  therefore,  depend 
upon  the  validity  or  otherwise  of  the  debenture  charge. 

Perfectophone  Co.,  Ltd. — A  meeting  will  be  held  at  the 
offices  of  Messrs.  Greenhalgh,  Sharp  &  Co.,  30,  Brown  Street, 
Manchester,  to  hear  an  account  of  the  winding  up  from  Mr.  W. 
Adgie  (joint  liquidator). 

Trade  Announcements.— The  Harland  Engineers. 

Co.  have  removed  to  larger  premises  at  196,  Greengate,  Salford, 
Manchester,  where  they  have  erected  new  premises,  comprising 
head  offices,  works  and  stores. 

On  March  30tb,  for  the  convenience  of  their  West  End  friends, 
the  Ad>-il  Electric  Co.,  Ltd.,  are  opening  a  depot  at  25,  Victoria 
Street,  S.W ,  under  the  management  of  Mr.  W.  A.  Davis.  Firms 
interested  in  electrical  goods  are  invited  to  inspect  their  showroom 
at  that  address,  with  its  stock  of  samples  of  the  firm's  manu- 
factures. 

The  Pendbeich  Electrical  Firm,  250-251,  Dairy  Road,  Edin- 
burgh, have  been  appointed  sole  agents  for  the  Eastern  Counties  of 
Scotland  by  the  following  firms  :— Acton  Lamp  Co.,  Ltd.,  Berry, 
Skinner  &  Co.,  Mickelwright,  Ltd.,  Lionel  Robinson,  and  Steel 
Tubes  and  Conduits  Co. 

Mr.  George  Ellison,  of  Birmingham,  announces  that  he  has 
appointed  Messrs.  Kelsall  &  Parsons,  Caledonian  Chambers,  87, 
Union  Street,  Glasgow,  as  his  Scotland  representative,  and  also 
Mr.  A.  B.  Gott,  Independent  Buildings,  Fargate,  Sheffield,  as  his 
representative  for  South  Yorkshire,  Nottinghamshire  and  Derby- 
shire. 

A  partnership  has  been  entered  into  by  Mr.  Wm.  B.  Robebtson- 
Gablick,  late  assistant  engineer  under  Mr.  Albion  T.  Snell, 
M.I.C.E.,  to  the  Festival  of  Empire  authorities,  and  Walter 
Edward  King,  late  of  Barnet.  The  business,  which  covers  all 
classes  of  electrical  contracting  work,  is  being  conducted  from  8: 
Lamb's  Conduit  Street,  W.C 

Mb.  Geo.  Morrison  has  removed  his  business  from  1,  Birley 
Street,  to  more  extensive  premises  at  21,  Birley  Street,  Blackpool. 

Mb.  L.  H.  Edleb  is  removing  to  3,  Broad  Street  Buildings.  E.C. 

Mr.  Humphrey  Wood,  who  has  represented  Messrs.  Marsh, 
Son  &  Co.,  Ltd.,  for  the  past  11  years,  has  now  joined  in  partner- 
ship with  Mr.  James  M,  Douglas  in  the  Accessories  Manufacturing 
Co.,  at  11,  Dean  Street,  Oxford'Street.  W. 

For  Sale.— Halifax  Corporation  Tramways  and  Elec- 
tricity Committee  has  for  sale,  by  tender  (April  3rd),  one  30  ft  X 
9  ft.  Lancashire  boiler.  Particulars  of  which  are  given  in  our 
advertisement  pages  to-day. 
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Netherlands  Exhibition. — An  Electrical  Exhibition  is 

to  be  held  at  Deventer,  from  June  24th  to  July  8th,  on  the  occasion 
of  the  opening  of  the  Tssel  Electric  Power  Station,  which  will 
provide  the  towns  of  Zwolle,  Deventer  and  Zutphen  and  the  neigh- 
bouring villages  with  electric  light  and  power.  The  object  is  to 
acquaint  the  population  likely  to  use  electric  light  or  power  with 
its  advantages,  and  to  render  them  familiar  with  the  various  elec- 
trical appliances  and  their  nee.  The  British  Consul  at  Amsterdam 
advises  United  Kingdom  manufacturers  of  lamps,  motors,  acces- 
sories, fcCv,  who  are  represented  in  the  Netherlands,  to  hire  a  small 
stand  or  space  to  show  their  goods.  Foreign  exhibits  will  be 
gladly  received  and  will  receive  fair  treatment.  Applications  for 
space  must  be  lodged  before  May  15th.  Some  further  particulars 
may  be  seen  at  the  Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  London,  E  C,  or  at  the  Exhibitions  Branch  of  the  Board 
of  Trade,  Westminster,  B.W. 


LIGHTING  and  POWER  NOTES. 


Ardee. — Proposed  E.L. — On  the  Town  Commissioners 
dividing  on  the  question  of  public  lighting,  three  voted  for  elec- 
tricity and  three  for  gas,  and,  as  the  chairman  declined  to  vote, 
the  matter  has  been  adjourned. 

Argentina. — The  works  of  the  Tucuman  Hydro-Electric 
Co.  were  almost  entirely  destroyed  by  the  floods  last  month.  The 
damage  is  estimated  at  £1,000,000.— Bcrir.w  of  the  Kiter  Plate. 

Ashton. — The  Health  Committee  has  considered  the 
sterilisation  of  milk  by  electricity,  and  has  appointed  a  Sub-Com- 
mittee to  obtain  information  as  to  the  Liverpool  Corporation's 
installation. 

Barmhorough   (near    Don  caster). —Proposed  E.L. 

— The  P.C.  is  considering  the  question  of  having  the  parish  lighted 
by  electricity. 

Batley. — Loan  Sanction. — The  Corporation  has  received 
the  sanction  of  the  L.G.B.  to  the  borrowing  of  £8,206,  which  has 
been  overspent  on  electric  mains,  services,  meters  and  arc  lighting. 

Bury  St.  Edmunds.— New  Battery. — The  Electricity 
Committee  has  recommended  the  T.C.  to  obtain  a  new  storage 
battery  at  an  estimated  cost  of  £750,  and  the  engineer  has  been 
instructed  to  obtain  tenders  for  the  same. 

Canada. — The  Calgary  Council  has  decided  to  borrow 
8600,000  for  the  improvement  of  its  E.L.  equipment. 

The  Prince  Rupert  Council  is  to  carry  out  a  $300,000  hydro- 
electric scheme. 

Along  the  new  railway  route  to  Hudson  Bay  it  is  calculated  that 
11  rapids  on  the  Nelson  River  would  furnish  6,800,000  h.p.  Three 
rapids  are  each  estimated  to  give  about  a  million  h  p. 

The  Welland  Canal  scheme  is  expected  to  generate  224,000  h.p. 
in  addition  to  the  106,000  h.p.  which  private  interests  claim  to  be 
able  to  obtain  at  the  falls. 

Oloffheen    (Munster). — Public    Lighting. — At    the 

R.D.C.  meeting  last  week  it  was  stated  that  a  local  merchant  was 
investing  £1,000  in  an  electric  generating  plant,  and  his  offer  to 
supply  energy  to  50-C.P.  street  lamps  at  30s.  each  per  annum  on  a 
ten  years'  agreement  was  accepted. 

Clon  (Salop). — Proposed  E.L. — A  scheme  under  con- 
sideration for  introducing  E.L.  in  the  district  proposes  that  Mr. 
Simons,  electrical  engineer,  of  London,  shall  install  the  plant,  and 
that  a  company  be  formed  to  take  over  the  concern. 

Derby. — New  Plant. — The  T.C.  has  decided  to  obtain 
new  electrical  plant  as  follows : — Turbine  plant,  £7,290  ; 
foundations  and  flooring,  £400  ;  piping,  £250  ;  condensing  water 
screen,  £300  ;  boiler,  brickwork  and  piping,  £2,400  ;  motor  and 
generator,  £1,900.  It  was  stated  that  a  saving  of  £3,000  per  year 
would  be  effected*  by  the  use  of  the  larger  turbines. 

Douglas. — Promenade   Lighting. — A  scheme  for  the 

decorative  illumination  of  the  whole  of  the  seafront  by  means  of 
electricity  has  been  approved  by  the  authorities,  and  it  is 
intended  that  the  scheme  shall  be  available  by  June. 

Dublin. — Street  Lighting. — A  system  of  centrally 
suspended  electric  lamps  in  some  of  the  streets  is  to  be  introduced. 
The  new  system  is  mainly  intended  for  smaller  streets  where  lamp 
standards  might  cause  inconvenience  to  traffic. 

The  Corporation  has  been  granted  a  locus  to  oppose  the  Alliance 
and  Dublin  Consumers'  Gas  (Electricity)  Bill. 

Durham. — Proposed  E.L. — A  joint  meeting  of  repre- 
sentatives of  the  Coxhoe,  Cassop  and  Kelloe  parish  councils  has 
resolved  that  the  County  of  Durham  E.P.S.  Co.  be  also  asked  to 
quote  for  the  E.L.  of  Cassop,  Quarington  Hill  and  Kelloe. 

Easington, — Workhouse    Lighting. — The  13.  of   G. 

nas  appointed  a  Committee  to  consider  the  question  of  lighting 
the  workhouse  and  offices  by  electricity. 


Fan-ham. — As  the  estimates  of  the   U.D.C.  electricity 

undertaking  for  the  past  year,  Bhow  a  deficit  of  £100,  and  the 
estimates  for  the  year  ended  March  31st,  1915,  a  further  deficit  of 
£250,  the  Council  has  decided  to  increase  the  price  of  electricity 
for  private  lighting  from  6d.  to  7d.  per  unit.  The  Lighting  Com- 
mittee has  deferred  the  question  of  public  lighting  in  Catisfield, 
with  a  view  to  considering  an  electric  lighting  scheme. 

Finland. — Arrangements  are  in  hand  for  the  establish- 
ment of  a  large  generating  station  for  the  supply  of  electricity  to 
the  sawmills  in  Riihimaki. 

Galashiels. — Prov.  Order. — The  T.C.  has  decided  to 

withdraw  its  opposition  to  the  proposed  prov.  order  of  the  Gala- 
shiels and  District  E.L.  Co.,  on  the  conditions  that  the  maximum 
price  is  reduced  from  13s.  4d.  for  the  first  20  units  and  6d.  per 
unit  after  to  10s.  and  4d.  respectively  and  that  other  protective 
clauses  are  inserted.  It  is  stated  that  the  various  points  have  been 
conceded. 

Hove. — The  T.C.  has  decided  to  arrange  for  the 
working  of  the  E.L.  undertaking,  taken  over  from  the  company, 
"assuming  that  no  other  arrangements  are  made  in  the  mean- 
while." 

Huddersfield. — The  Electricity  Committee  has  informed 
the  Newmill  U.D.C.  that  it  cannot  see  its  way  to  carry  out  the 
proposed  extension  of  the  mains  to  Newmill  at  present. 

Inverurie.— Proposed  E.L. — The  G.  N.  of  Scot- 
land Railway  Co.,  in  reply  to  the  application  of  the  T.C.  for  a 
supply  of  electricity,  stated  that  it  would  prefer  to  supply  the 
current  in  bulk,  and  that  the  distribution  should  be  carried  out  by 
the  Council.  At  present  it  is  proposed  to  light  the  streets  and 
public  buildings  by  electricity. 

Listowel    (Co.    Kerry). — Electric    Pumping.— The 

U.D.C.  has  accepted  the  tender  of  the  Listowel  Electric  Lighting 
Co.  to  supply  100,000  gallons  of  water  per  day  for  the  reservoir,  at 
£247  per  annum.  The  company  is  to  provide  an  independent 
plant. 

London. — Half- Watt  Lamps. — The  Kensington  B.C. 
has  decided  to  fix  two  half-watt  lamps  in  the  High  Street  as  an 
experiment,  with  a  view  to  extending  the  system  if  it  proveB  satis- 
factory. The  St.  Pancras  B.C.  has  been  recommended  by  its 
Electricity  Committee  to  install  nine  half-watt  lamps  for  experi- 
mental purposes. 

Marylebone. — The  Public  Health  Committee  has  accepted  the 
tender  of  the  Electricity  Department  for  converting  the  heating 
arrangements  at  Barrett  Street  convenience  from  gas  to  electricity. 
The  Medical  Officer  of  Health  has  reported  that  the  installations 
already  made  have  given  satisfaction,  and  that  the  cost  of  electric 
heating  is  slightly  less  than  that  of  gas. 

Maidstone. — Mill  Driving. — The  coating  paper  mill 

of  Messrs.  A.  E.  Reed  &  Co.,  Ltd.,  one  of  eight  owned  by  the  same 
firm,  were  burnt  to  the  ground  in  AugUBt  last.  This  h»B  since 
been  entirely  rebuilt,  and  the  whole  of  the  motors  and  controlling 
appliances  were  supplied  by  the  Langdon-Davies  Motor  Co.  The 
motors  have  a  speed  variation  of  from  500  to  1,200  E.P.M.,  thereby 
giving  complete  control  over  the  drying  process  for  the  paper.  The 
original  method  of  driving  was  by  belt  transmission  from  the  main 
engine,  by  which  means  it  was  impossible  to  get  the  proper  speed 
at  the  various  changes  of  the  atmosphere  for  drying  the  paper. 
The  electrical  installation  is  giving  great  satisfaction  to  the 
management,  both  in  utility  and  running  cost,  the  saving  of  the 
cost  of  the  large  belts  being  a  marked  feature  in  the  adoption  of 
electrical  power. 

Mirth urst. — E.L.  Scheme.  —  The  Governors  of  the 
Grammar  School  have  consented  to  withdraw  their  opposition  to 
the  establishment  of  electricity  works  near  the  school  by  a  com- 
pany, providing  it  is  not  within  100  yd.  and  that  silencers  are 
fitted  to  the  engines. 

Newport, — The  borough  electrical  engineer  reports  that 
during  the  past  month  the  erection  of  the  600-KW.  motor-generator 
set  was  completed,  and  that  on  most  days  and  through  a  greater 
portion  of  the  day  (now  that  that  plant  was  installed)  the  depart- 
ment was  able  to  shut  down  all  the  reciprocating  plant  and  put  the 
whole  of  the  supply  on  to  the  turbine. 

Reading. — The   T.C.   has   appointed   a  Committee  to 

confer  with  the  Electric  Supply  Co.,  with  respect  to  the  prov. 
order  being  sought  to  empower  the  company  to  supply  electricity 
in  bulk  to  the  York  Town  and  Blackwater  Gas  Co.,  and  to  which 
the  Corporation  has  objected. 

Slailhwaite  (Yorkshire). — The  U.D.C.  has  received 

from  the  B.  of  T.  a  copy  of  an  order  proposed  to  be  issued  con- 
ferring on  the  Council  powers  with  regard  to  E.L.  It  was  decided 
to  atk  for  the  maximum  price  to  be  fixed  at  6d.  instead  of  Sd.  per 
unit,  and  for  certain  clauses  to  be  deleted  from  the  order. 

South     Africa. — Ladysmith    (Oape    Pbovihoe). — A 

ballot  of  municipal  ratepayers  has  resulted  in  favour  of  the  pro- 
posed loan  of  £7,000  for  an  electric  lighting  scheme. 

Staines. — Prov.  Order. — The  R.D.C.  has  consented  to 

the  proposed  Feltham  and  District  E.L.  Order,  subject  to  certain 
modification*,  as  to  the  length  of  main*  to  be  laid. 
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Street  (Somerset), —  E.L.  Scheme. — The   CT.D.O.  baa 

(Molded  that  in   the  event  of  an  oompany 

formed,  tlin  public  Lighting  will  be  banded  over  to  It.  Mr.  I '. 
Christy  Huh  informed  the  Oonnoi]  that  a  looal  oompuj  oonld  l«- 
formrii  conditionally  upon  obtaining  the  pnblio  lightim/  oontraot, 
it  li  estimated  that  the  oonvereion  from  gutt  to  eleotric  lighting 

would  nave  £30  per  annum. 

Swanafje. — Tlic  Electricity  Supply   0o.  baa  decided  to 

extend  itH  mains  to  the  Swanage  Bay  Kstato,  which  in  being 
developed. 

Swansea.. —  Rate  Relief. — The  question  of  allocating 

electricity  profits  to  rate  relief  was  discussed  recently  b 
Finance  Committee  (see  page  81  1)  which,  despite  the  opposition  to 
its  proposals,  has  decided  to  reoommend  the  T.C  to  allocate  £2,200 
out  of  the  profits  for  thiB  purpose.  The  not  profits  for  the  year 
just  ending-  are  expected  to  be  £2,fi00,  and  increased  capital  charges 
will  he  incurred  next  year.  The  borough  treasure!  supports  the 
recommendation  with  the  plea  that  the  undertaking  is  better 
placed  than  many  similar  undertakings. 

Swindon. — Annual  Estimates. — The  estimates  for  the 

ensuing  year  provide  for  a  revenue  in  the  electricity  department  of 
£12,290,  as  against  £12,328  last  year. 

Trnro. — E.L.  Scheme. — The  E.L.  Committee  has  pre- 
sented to  the  T.C.  the  report  of  the  deputation  which  visited 
Launceston  and  Falmouth  to  ascertain  particulars  of  the  electric 
light  undertakings.  Consideration  haa  been  given  to  a  letter 
from  Dr.  Purves.  It  was  resolved  that,  having  regard  to  the 
alteration  in  the  site  and  mains,  Dr.  Purves  be  instructed  to  prepare 
an  amended  scheme  and  detailed  estimate. 

Virginia  (Co.  Cavan). — L.G.B.  Inquiry. — An  inquiry 

is  to  be  held  on  the  31st  inst.  in  connection  with  the  proposed 
public  lighting  of  the  town. 

Waterford. — B.    of   T.  Inquiry. — Last    Friday,  Mr. 

G.  B.  Deane  held  an  inquiry  into  the  application  of  the  Corporation 
for  a  prov.  order  for  E.L.  The  scheme  ia  estimated  to  cost 
£30,000. 

Whitstable.— The  U.D.C.  has  given  Mr.  F.  Broad 
permission  to  erect  overhead  wires  over  Argyle  Road  for  the 
purpose  of  supplying  electricity  to  business  premises  in  the 
district. 

Wolverhampton. — Kate    Relief. — From  the  profits 

of  the  electricity  undertaking  £2,125  is  to  be  transferred  to  the 
borough  improvement  fund. 

Woodford. — Proposed  E.L. — The  U.D.C.  has  decided 

not  to  proceed  with  the  agreement  with  the  Walthamstow  U.D.C. 
for  a  supply  of  electricity.  The  prevailing  opinion  ia  that  the 
Council  shouid  have  its  own  independent  supply. 

York. — The  T.C.  has  decided,  as  soon  as  it  obtains  the 
powers,  to  extend  the  supply  of  electricity  to  the  Strensall, 
Poppleton  and  Haxy  districts. 


TRAMWAY  and  RAILWAY  NOTES, 


Canada. — The  Toronto  Suburban  Railway  Co.  has 
awarded  a  contract  to  the  Canadian  General  Electric  Co.,  for 
sub-station  apparatus  and  car  equipments,  for  the  new  line  from 
Toronto  to  Berlin.  This  will  be  the  first  interurban  line  in  Canada 
to  operate  at  1,500  volts  d.c.  The  catenary  type  of  overhead  con- 
struction will  be  used,  and  there  will  be  three  sub-stations  ;  1,500- 
volt  rotary  converters,  each  of  500-kw.  capacity,  will  be  used, 
power  being  transmitted  to  the  sub- stations  at  25,000  volts.  The 
cars  will  operate  on  a  600-volt  line  at  approximately  half  normal 
speed  ;  and  changing  from  1,500-volt  to  600-volt  trolley,  or  vice 
rerxa,  will  involve  no  loss  of  time  in  adjustment  of  control  appa- 
ratus. The  line  with  1,500-volt  operation  will  be  about  62  miles 
long. —  Canadian  Engineer. 

Continental    Notes. — Germany. — A  tunnel  is  to  be 

constructed  under  the  famous  avenue  Unter  den  Linden,  in  Berlin, 
in  order  to  enable  the  tramways  to  cross  it  without  marring  the 
appearance. 

The  Saxon  Government  has  sent  aeveral  officiate  to  London  to 
study  intra-mural  transit  systems  with  special  regard  to  future 
developments  in  Dresden,  where  an  electric  railway  in  shallow 
subways  ia  regarded  as  the  only  solution  of  the  traffic  difficulties  ; 
this  acheme  would  involve  a  tube  under  the  Elbe. 

In  order  to  relieve  the  congeation  at  the  large  main  station  in 
Hamburg,  a  proposal  is  to  be  embodied  in  the  next  Prussian 
Railway  Budget  for  the  electrification  on  the  single-phase  system 
of  the  suburban  line  to  Bergedorf  and  Friedrichsruhe.  The  work 
is  likely  to  be  completed  in  two  or  three  years,  and  will  form  an 
extension  of  the  lines  already  electrified. 

Trials  of  the  new  single-phase  locomotives  for  the  Berlin  City 
and  Ring  Railways  will  commence  within  the  next  three  months 
on  the  Dessau- Bitterf  eld  railway,  but  the  actual  work  on  the  Berlin 
lines  has  scarcely  commenced  yet.  There  will  be  two  generating 
stations,  one  in  Berlin  for  emergencies  and  peak  loads  and  one  in 
the  brown  coal  district,  where   the   Prussian  State  Railways  are 
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i  A.     Some   particular   have   jojt  come   to  hand  of  a  new 
petrol-electric  road  train,  with   wlr  -  are   being  made 

l>y  a  large  brewery  undertaking  in  Vienna.  The  train,  which  is 
intended  for  a  total  load  of  30  tons,  consists  of  six  vehicles,  Saob  of 
which  is  self-propelled.  The  first  vehicle  consists  of  a  self- 
moving  generating  plant,  comprising  a  petrol  engine  of  ISO  B.P. 
and  dynamo.  The  following  vehicles  are  connected  together  by 
ilrawbara,  and  each  is  fitted  with  an  electric  motor  geared  to  the 
road  wheels,  current  being  supplied  by  the  dynamo  on  the  forward 
vehicle.  The  trials  are  stated  to  have  been  very  satisfactory,  and 
it  is  reported  that  the  military  authorities  have  expressed  their 
willingness  to  grant  an  annual  subsidy  to  any  firm  adopting  it. 

The  Karlsbad  municipal  authoritiea  have  decided  to  construct  an 
electric  railway  from  Bu»chtiehrad  railway  station  to  the  Kaiser 
Park,  the  first  section  to  Xeubad  being  taken  in  hand  this  autumn. 
The  capital,  1,400,000  kronen,  has  been  raised. 

Halifax. — The  Tramways  Committee  is  considering  the 
extension  of  its  tramway  system  to  Elland. 

Hove. —  Ratlless  Traction. — The  Brighton  Corpora- 
tion has  informed  the  Hove  Corporation  that  the  over-running 
system  favoured  by  Hove  ia  unsuitable  to  Brighton,  owing  to  the 
necessity  of  crossing  certain  tramway  tracks,  and  that  as  Brighton 
has  decided  upon  the  under-running  system,  the  matter  should  be 
referred  to  arbitration. 

Huddersfield. — Rate  Relief. — The  Tramways  Com- 
mittee has  transferred  £6,662  to  the  relief  of  rates. 

Manchester. —  A  special  correspondent,  writing  in  the 
Manchester  Guardian  on  Saturday,  outlinea  a  scheme  for  under- 
ground tramways  in  the  centre  of  the  city,  and  states  that  this 
subject  will  doubtless  form  one  of  the  most  interesting  parta  of 
the  report  which  Mr.  J.  Iff,  McElroy  (Manche8ter  Corporation 
tramways  manager)  will  present  in  a  few  days  upon  the  investi- 
gations  which  he  has  carried  out  into  methods  adopted  in  other 
cities  for  dealing  with  street  traffic.  The  correspondent  auggestB  a 
mile  and  a  quarter  subway,  which  would  cost  at  least  £300,000, 
and  might  run  up  to  £500,000.  Including  the  costof  dealing  with 
sewers  and  street  widening  it  is  not  unlikely  (according  to  the 
writer  of  the  article)  that  the  total  cost  would  exceed  three- 
quarters  of  a  million.  He  says  the  work  aeema  to  be  worth  the 
expenditure,  and  suggeats  that  the  soundnesa  of  the  undertaking 
would  not  be  seriously  affected  by  utilising  part  of  the  accumulated 
reserve  fund  for  this  desirable  improvement. 

Stirling1. — Proposed    Tramway    Electrification. — 

The  T.C.  has  decided  not  to  accept  the  offer  of  Mr.  G.  Balfour  to 
take  over  the  electricity  works  and  convert  the  tramways  to 
electric  traction  until  it  has  obtained  information  as  to  the  con- 
struction by  the  T.C.  of  a  tramway  system  from  Bridge  of  Allan 
to  Bannockburn. 

Swansea. — New  Tramways. — The  B.  of  T.  has,  after 
some  demur,  consented  to  the  construction  by  the  Corporation  of 
the  Mount  Pleasant  light  railway,  which  will  have  one  of  the 
steepest  gradients  in  the  country. 

Swindon. — Annual  Estimates. — The  estimated  income 

for  the  ensuing  year  of  the  Corporation  tramways  department  is 
£8,938,  and  the  expenditure  £10,561. 

Wharfedale. — Railless  Traction. — The  Otley  Council 
is  supporting  the  proposal  of  the  Leeda  Corporation  to  extend  its 
raillesa  traction  system  to  Wharfedale. 

Westhouffhton. — Suggested  New  Tramways. — The 
U.D.C.  is  considering  the  securing  of  a  prov.  order  for  the  con8truc- 
tion  of  tramways,  efforts  to  induce  the  Bolton  Corporation  and  the 
South  Lancashire  Tramways  to  carry  out  the  work  having  proved 
abortive. 

Wolverhampton.— Rate  Relief. — It  has  been  decided 

to  transfer  £3,777  from  the  profits  of  the  tramways  undertaking  to 
the  credit  of  the  borough  fund. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Cable  Repairs.  — The  Anglo-American  repairing  c.s. 
Telcania  had  to  8eek  shelter  in  Cork  Harbour  recently,  being 
unable  to  continue  her  work  in  the  Atlantic  in  consequence  of  the 
very  heavy  sea  running. 

Canada. — According  to  official  statistics  quoted  by  the 
Canadian  Electrical  Xeics,  for  the  year  ending  June  30th  last, 
there  are  nine  land  telegraph  companies  operating  in  Canada,  and 
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six  cable  companies,  besides  one  wireless  telegraph  company.  The 
total  wire  mileage  on  land  is  152,919  miles,  pole  mileage  43,048 
miles.  The  wire  mileage  has  fallen  from  167,939  in  the  previous 
year. 

The  telephone  statistics  show  a  marked  increase  in  the  use  of 
the  telephone.  There  is  one  telephone  per  16'2  persons  in  Canada, 
and  1.075  organisations  reported  to  the  Government,  besides  over 
100  from  which  reports  were  not  received.  There  are  1,092,587 
miles  of  wire  in  use,  with  463,671  telephones,  of  which  the 
majority  are  on  central-battery  systems.  The  capital  outlay 
averages  8129.13  per  telephone. 

France. — Much  interest  has  been  aroused  by  the  dis- 
covery that  a  convention,  known  to  but  few  members  of  the 
Chamber  of  Deputies,  was  signed  in  July,  1912,  between  the 
Department  of  Posts  and  Telegraphs  and  Mr.  B.  C.  Galletti, 
entrusting  to  the  latter  the  development  of  wireless  communication 
with  the  French  Colonies,  and  according  him  various  privileges 
of  great  value.  It  is  alleged  that  Mr.  Galletti  is  the  founder  of 
an  English  company  known  as  "  Galletti's  Wireless  Telegraph  and 
Telephone  Co.,"  allied  with  the  Indo-European  Co.,  the  Eastern 
Telegraph  Co.  and  the  Eastern  Extension  Telegraph  Co.,  and  that 
the  convention  secures  the  cable  companies  from  effective  com- 
petition on  the  part  of  the  wireless  service.  It  is  further  stated 
that  the  matter  arises  out  of  the  opposition  of  the  Department  of 
Posts,  Telegraphs  and  Telephones  to  the  development  of  wireless 
telegraphy  by  the  Colonial  authorities,  and  it  is  alleged  that  this 
opposition  is  based  upon  the  desire  to  protect  the  interests  of  the 
British  cable  companies  in  the  East.  An  inquiry  has  been 
demanded,  and  the  President  of  the  French  Budget  Commission 
has.  under  the  circumstances,  ordered  the  matter  to  be  referred 
back  for  reconsideration. 

Germany. — The  German  Government  has  lately  proposed 
to  the  Government  of  Sweden  to  lay  a  telephone  cable  from  the 
German  coaBt,  at  Sassnitz  or  Arcona  or  to  the  north  of  Zingst,  to 
Trelleborg,  in  Sweden.  The  cable  will  be  connected  with  the 
German  telephone  network,  and  new  landlines  will  afford  direct 
connection  with  Berlin  and  Hamburg. — /pit.  fur  Schu-aehst  rom- 
teckwk. 

On  March  1  Ith  the  messages  sent  out  f^om  Nauen  during  the 
daily  experimental  period  were  for  the  first  time  received  at 
Windhuk,  in  Damaraland.  Hitherto  the  remotest  African  station 
which  could  be  reached  was  Dualla.  The  distance  traversed  by 
the  message  was  about  6.500  miles,  almost  entirely  overland. 

The  German  Admiralty  purpose  erecting  a  wireless  station  at 
PeJzerhagen,  near  Neustadt,  in  Holstein.  The  site  has  already 
been  acquired. 

Imperial  Wireless   System. — On  Friday  last,  at  the 

first  public  sitting  of  the  Select  Committee  of  the  House  of  Lords, 
Lord  Halsbnry,  who  had  been  elected  chairman,  decided  that  the 
charges  against  Lord  Murray  must  be  definitely  formulated  before 
evidence  was  called.  On  Tuesday  the  charges  were  presented  to 
the  Committee  :  they  alleged  that  Lord  Murray  purchased  shares 
regarding  which  he  had  special  information  derived  from  the 
managing  director  of  the  English  Marconi  Company,  with  which 
the  Government  of  which  he  was  a  member  was  then  negotiating 
a  contract,  and  that  those  shares  were  at  the  time  the  property  of 
the  English  company,  and  within  a  few  days  acquired  a  greatly 
increased  value.  A  further  charge  related  to  the  purchase  by  Lord 
Murray  of  British  railway  stock,  for  the  Liberal  Party,  at  a  time 
when  action  that  was  being  taken  by  the  Government  might  have 
affected  the  value  of  the  shares. 

The  Telewriter. — A  telewriter  exchange  has  been 
installed  at  the  Manchester  Boyal  Exchange,  by  means  of  which 
prices  are  transmitted  from  the  telewriter  exchange  in  Liverpool 
to  the  Exchange  and  other  subscribers  in  Manchester. 

The    Telephone   Service. — In   addition  to    that  at 

Epsom,  there  are  now  11  other  automatic  exchanges  in  course  of 
erection  or  on  order.  The  largest,  at  Leeds,  which  will  be  opened 
early  next  year,  will  be  built  for  15,000,  and  equipped  for  6,800 
lines.  The  other  towns  where  automatics  are  being  installed  are 
Accrington,  Chepstow,  Darlington,  Dudley,  Grimsby,  Hereford, 
Newport  (Mon.),  Paisley  and  Portsmouth.  Several  new  manual 
exchanges  are  being  built  in  London,  for  10,000  lines  each. 

Time  Signals. — The  Belgian  Minister  of  PostB  and 
Telegraphs  has  decided  that  all  official  clocks  in  Belgium  in  future 
shall  be  regulated  at  midnight  by  telegraphic  messages  transmitted 
from  the  Eiffel  Tower. 

Turkey. — The  newly-installed  telephone  service  in  Con- 
stantinople was  formally  opened  for  general  use  on  the  28th  of  last 
month,  but  was  experimentally  in  operation  from  the  4th,  when 
the  first  subscribers  were  enrolled.  A  difficulty  of  the  undertaking 
has  been  the  instruction  of  the  staff  of  native  women  in  the 
duties  of  telephone  operators. 

Wireless  Telephony. — It  is  reported  that  Mr.  Marconi, 

on  board  the  Italian  battleship  Augvsta,  has  succeeded  in  effecting 
clear  communication  with  Rome,  300  miles  away  ;  Venice,  at  600 
miles;  and  Clifden,  Ireland,  more  than  1,700  miles  distant.  The 
apparatus  employed  is  paid  to  be  of  a  new  and  simple  type,  and  the 
succeswful  trials  were  conducted  in  the  daytime. 

The  daily  Press  has  made  some  sensational  comments  on  the 
subject,  such  as  the  following  extracted  from  the  Standard : — 

"  The  prophets  have  set  themselves  a  new  task  in  foretelling  the 
date  when  all  the  magnificent  new  telephone  exchanges,  on  which 
the  Post  Office  is  spending  thousands  of  pounds,  will  become  as 


antiquated  as  beacon  fires,  and  their  thousands  of  miles  of  wire  lie 
as  useless  in  the  conduits  as  the  lead  in  a  Roman  aqueduct.  Already 
there  is  sign  of  alarm  among  those  who  are  called  upon  to  finance 
the  installation  of  the  present  telephone  system." 

This  is  absurd  ;  wireless  telegraphy  has  not  rendered  telegraph 
wires  unnecessary,  and  although  wireless  telephony  will  no  doubt 
be  of  very  great  utility  at  sea,  and  between  ship  and  shore,  there  is 
no  reason  to  suppose  that  it  will  become  commercially  practicable 
in  town  service  for  very  many  years,  if  ever.  Fortunately,  the 
market  appears  to  have  been  unaffected  by  the  exaggerated  reports 
that  have  been  going  about,  for  the  Westminster  Gazette  on 
Wednesday  said  :  "  A  fair  amount  of  attention  continues  to  be 
given  to  Marconis,  but  it  is  largely  of  the  selling  order,  and  the 
price  is  weaker." 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Newcastle. — April  29th.    P.M.G.     Elec- 

trioally-controlled    clocks     at     Post     Office,     Newcastle,    N.S.W. 
Schedule  No.  361.     See  "Official  Notices "  to-day. 

April  21st.  P.M.G.  Telephone  switchboards.  Schedule  No.  1,005. 
See  "Offioial  Notices  "  March  13th. 

Bedford. — April  1st.  Corporation.  12  months'  supply 
of  high  and  low-tension  cables  ;  one-phase  a.c.  induction  house 
service  meters;  metal-filament  lamps.  See  "Official  Notices" 
March  13th. 

Belgium. — April  14th.  The  Fonderie  Royale  de  Canons, 
in  Li('ge  (80,  Quai  Saint  Leonard).  Supply  and  installation  of  the 
feeders  and  network  of  mains  required  in  connection  with  the 
supply  of  current  for  lighting  and  power  purposes  at  a  number  of 
the  buildings  at  the  Camp  of  Beverloo. 

Blackpool. — March  25th.  Corporation.  For  the  supply 
of  six  new  open  boeie  cars  for  the  Tramways  Committee.  Parti- 
culars from  Mr.  C.  Furness,  General  Manager,  General  Offices,  West 
Caroline  Street. 

Bray. — April  7th.  U.D.C.  General  stores  and  stores 
for  electric  light  works.    See  "  Official  Notices  "  March  13th. 

Bristol. — 23  tons  of  boiler  furnace  castings  for  the 
electricity  department.  Particulars  from  Mr.  H.  Faraday  Proctor, 
the  Exchange,  Corn  Street. 

Carlisle. — April  1st.  Ironmongery,  packing  and  jointing 
materials,  oils,  &c,  for  a  year,  for  the  Corporation  Electrioity 
Department.  Mr.  F.  W.  Purse,  Electrical  Engineer,  Victoria 
Viaduct  (returnable  deposit  of  5s.  for  each  schedule). 

Chesterfield. — Steam  generating  plant,  switchgear  and 
overhead  crane,  for  the  T.C.    Mr.  R.  L.  Acland,  Electricity  Works. 

Devonport.  —  April  8th.  1,250-kw.  turbo-alternator, 
with  condensing  plant,  two  500-kw.  rotary  converters  and  switch- 
gear,  for  the  Borough  Electricity  Department.  See  "  Official 
Notices  "  to-day. 

Dublin.— March  30th.  G.N.R.  of  Ireland.  Re-plating 
of  electric  battery  in  connection  with  Hill  of  Howth  electric 
tramway.     See  "Official  Notices"  March  13th. 

Edinburgh. — March  28th.  Arc  lamp  globes,  pavement 
boxes  and  conduits,  for  the  Electricity  Supply  Department  for 
12  months.  Specifications,  &c.  (10s.  for  each  specification),  obtain- 
able from  Mr.  F.  A.  Newington,  Engineer,  Electricity  Supply 
Station,  Dewar  Place. 

Egypt. — : April  8th.  Egyptian  Ministry  of  Public  Works. 
45-kw.  crude-oil  electrio  generating  set,  switchboard,  two  electric 
pumps,  four  motors,  overhead  cable,  &c,  for  a  power  station  at 
the  Khanka  Sewage  Farm.  Copies  of  conditions  and  particulars 
(£3  Is.  7d.,  not  returnable)  frcm  the  Controller-General,  Main 
Drainage  Department,  Cairo.  Local  representation.  See  B.  of  T. 
Journal. 

France. — March  31st.  French  State  Railway  authorities 
(Service  Electrique,  lre  Division),  Paris  (43,  Rue  de  Rome).  Six 
electrically-operated  cranes  for  service  at  the  maritime  station 
at  Dieppe. 

March  3 1  st.  French  State  Railway  authorities  (Service  Electrique, 
3™«  Division),  Paris  (72,  Rue  de  Rome).  Equipping  30  railway 
carriages  with  electric  lighting  and  heating. 

Glasgow. — April  7th.  Twelve  months'  supply  of  stores, 
fuel,  &c.,  for  the  Tramways  Department.  Specification  from  Mr. 
J.  Dalrymple,  General  Manager,  46,  Bath  Street. 

Halifax.  —  March  24th.  Electrical  fittings  for  six 
months,  for  the  B.  of  G.  Mr.  A.  T.  Longbotham,  Crerk,  Carlton 
Street. 
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Huilriersfield. —  The    Tramwaji    Manager    has    been 

instructed  to  obtain  tenders  for  tho  covering  of  14  oara. 

Kirkcaldy.  —  March     28rd.       Corporation.       Twelve 

months'  supply  of  stores  for  th<s  Kleotrioity  mill  Tramways  Com- 
mittee. Forms  of  tender  from  Mr.  O.  F.  Francis,  Burgh  Electrical 
Engineer  and  Tramways  Manager. 

London. —  L.C.O.      Tenders  are  to  be  invited  for  the 

supply  of  machine  tools,  ka.,  for  the  boiler  house  workshop  at  the 
Greenwich  generating  station. 

April  Hth.     Installation  of  88  wiring  points,  S5  lights,  and  two 

Sower  points,  at  Moxey  Road   centres,  Woolwich.     See  "  Official 
otices"  to-day. 

Hammkhsmith. — Tenders  are  to  be  invited  by  the  B.C.  for  the 
supply  of  as  much  oable  duct  as  may  be  required  during  the 
coming  financial  year. 

Oldham. — March  23rd.  Corporation.  Steam,  exhaust 
and  drain  pipes,  condenser  pipes,  &c.  See  "  Official  Notices " 
March  13th. 

Perth. — March  23rd.  Corporation.  Supply  of  :;,7,r.o 
tons  of  small  coal  for  electricity  station.  Form  of  tender  from 
Mr.  J.  Lambert,  Burgh  Electrical  Engineer, 

Rawtenstall. — March  23rd.  Corporation.  Boilers, 
superheaters,  mechanical  stokers,  and  steam  piping,  for  the  elec- 
tricity works.  Mr.  C.  L.  E.  Stewart,  Electrical  and  Tramway 
Engineer. 

Salford. — March  23rd.  Two  high-tension  distribution 
switohboards,  for  Park  Lane  sub-station,  and  twelve  oil-switch 
cubicles  for  separate  wall-mounting.  See  "  Official  Notices " 
March  6th. 

March  23rd.  Superheaters,  pipes  and  valves.  Specifications,  &c., 
from  the  Borough  Electrical  Engineer,  Frederick  Road,  Pendleton. 

Swinton    and    Pendlebury.— March  26th.      U.D.C. 

12  months'  supplv  of  cable,  joint-boxes,  joint-box  compound,  bitu- 
men, &c.     See  "  Official  Notices"  March  6th. 

"Wallasey. — April  7th.  Economises,  extra-high-tension 
cables,  extra-high-tension  switchboard,  engines,  alternators  and 
condenser?,  hand-power  overhead  travelling  crane,  rotary  con- 
verters, transformers,  water-tube  boilers,  for  the  Borough  Elec- 
tricity Department.     See  "  Official  Notices  "  March  13th. 

Warrington.— March  3 1st.  750-kw.  rotary  converter  ; 
e.h.t.  switchboard  panel,  for  Electricity  and  Tramways  Com- 
mittee.     See  "  Official  Notices  "  March  6th. 

Watford. — March  24th.  14-b.h.p.  electric  motor,  for 
the  Guardians,  Watford  Union.  See  "Official  Notices"  March  13th. 

Wimbledon.  —  March  27th.     Corporation.     Supply  of 

four  lines  of  3-in.  iron  or  stoneware  conduits  for  E  H.t.  cable  ;  two 
'15  sq.  in.  concentric,  11,000-volt,  paper-insulated  and  lead-covered 
cables.  Forms  of  tender  from  Mr.  H.  Tomlinson-Lee,  Borough 
Electrical  Engineer,  Electricity  Works,  Durnsford  Road. 


CLOSED. 
Australia — Queensland.— P.  M.G-.'s  Department : — 

6  000  cordeau  insulat  ts,  £99.— John  Fuller  &  Son,  Ltd. 

Fuses,  lamp  caps,  indicators,  strips,  jacks,  microphones,  pole-hangers, 
generators,  ternii  al  strips,  telephone  sets,  c.B.  telephones  and  trans- 
lators.— v\  estern  Elecrio  Co.  (Aus.),  Ltd. 

Resistance  sounders,  receivers,  &c— I.-R.,  G.-P.  and  Telegraph  Works 
Co.,  Ltd. 

Relays  and  sounders.— B.I.  and  Helsby  Cables,  Ltd. 

80  c.B.  endless  ►  witehbi  ards.  four  line'),  £125;  b5  ditto,  six  lines,  £333  ; 
80  ditto,  ten  lines,  £435  ;  and  other  telephone  material.— U.  Paton  «  Co. 

660  Hiemens  standard  receivers,  £124  ;  resistances,  <&c— Siemens  Bros. 
Dynamo  Works,  Ltd. 

Victorian  Railways  Department.— State  Coal  Mine  :— 

Two  10-H.p.  motors,  ££b  each.— British  G.E.  Co.,  Ltd. 

Shire  of  Tungamah  (Vic.).— Cobram  Electric  Supply  ;— 

Gas  engine,  £747.— R.  Hornsby  &  Sons. 

Electrical  equipment,  £1,801.— Sutherland  &  Ashman. 

Cables,  £435.— Steflens  &  Noelle. 

Shire  of  Waranga  (Vic.).— Ruehworth  Electric  Supply  :— 

Gas  engine  and  plant,  £874.— R.  Hornsby  &  8ons. 

Dynamo  booster,  £j19;  storage  battery,  £771;  ereotion  of  plant,  £155: 

wires,    cables,    street-lighting    fltiintjs,    &c,    £483.— I.-R. ,   G.-P.    and 

Te'egraph  Work-*  C>.,  Ltd. 
Wire  and  cables.— Steffens  &  Noelle.— Tenders. 

A  contract  for  transformers  for  the  City  of  Melbourne  has  been 
secured  by  Messrs.  Johnson  &  Phillips,  Ltd. 

Belgium.— Three  concerns  submitted  tenders  last  week 

to  the  municipal  authorities  of  Li6ge  for  the  supply  and  erection  of 
a  new  600  kw.  steam  engine  and  dynamo  at  the  municipal  central 
station,  the  lowest  offer  (£1,270)  being  that  of  the  Society  Inter- 
national d'Electricito,  of  Liege. 


BollODi — A  oontnd  foi  Iht  Ripply  of  traction-type 
tantalum  Unapt  tot  tin:  Corporation  trmuwayH  for  the  emming 
IS  monthi  hat  htn  plaotd  with  Mushm.  Btamani  Bros.  Dynamo 
Works,  Ltd. 

Carlisle, — The  T.C.  lias  accepted  the  following  toadtn 

for  ailditional  plant :  — 

OorlU  |  i, 'J08. 

Hrimli  trnnlon 

DnbliD.— The  Edison  &  Swan  United  H.L.  Co.,  Ltd., 
has  received  the  contract  for  the  supply  of  Royal  Ediswan  lamp* 
for  the  Dublin  United  Tramways  Co.,  Ltd. 

Glasgow. — The  Tramways  Committee  recommends  the 

acceptance  of  the  following  tenders  :  — 

Steal  rails  and  fishplates.     1!  ilckow,  Vaugban  &  Co. 
Steel  drop  forging*.— John  M'aklmniing. 
I  al  brake  gear.— Dryers,  Ltd. 

Government  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

Ar> MlliALTV— CONTBACT   DkI'ABTMKNT. 

Brackets,  pendants,  4c.     Kulpitt  ,v  Sons,  Ltd.,  Hayward,  Tyler  4  Co.,  Ltd., 

General  Electric  Co.,  W.  McOe  ch  &  Cj.,  I'lajir  4  Mitchi-ll,  Ltd. 
Cirouitbreakers  and  contactors.— Whipp  &  Bourne. 
Plashing  lanterns.   -General  Electrio  Co.,  Ltd, 

War  Omoi. 
Dynamos.— Electric  Construction  Co.,  Ltd. 
Installation  uf  electric  lighting,  Royal  Aircraft  Factory.  Farnborough.— 

Tredegar  &  Oo. 
Wiring  of  barrack  blocks  for  e'ectric  lighting,  Netheravon.— O.  E.  Taylor 

and  Co. 

India  OFFICE    Stork  Depabtmkht. 
Cells. — Siemens  Bros.  <&  Co. 

Crown  Agents  fob  tiik  Colonibs. 
Brake  fittinps, — Westinghouse  Brake  Co.,  Ltd. 
Cable,  &.-.-B.I.  &  Helsby  Cablc=,  Ltd. 
Elecuio  light  equipment.— J.  Stone  &  Co.,  Ltd. 
Telephones. — B.  itish  L.M.  Ericss.n  Manufacturing  Co.,  Ltd. 
Insulated  wire.— Hooper's  Telegraph  &  India-Kubber  Work*,  Ltd. 

H.M.  Office  of  Works. 
Electric  wire  and  cable.— Armorduct  Manufacturing  Co.,  Ltd. 

Post  Office. 
Electric  lifts  (six),  N.W.  D.O.  (Loudon).— Midway's  Safety  Lift  Co. 
Laying  lines  oi  multiple-way  ducts.  Leeds— Castleford.—W.  Irwin  &  Co. 
Laying   1  nes    of    multiple-way   du<  ts    and    pipes,    Leeds — Huddersfleld 

(secti  .n  1).  -  Ro  son,  Eckford  &  C  >.,  Ltd. 
Laying  lines  of  mul  iple-way  ducts  and  pipes,  Regent's  Park  Road,  N.W. — 

S  holey*  Co.,  Lti. 
Laying  lines  of    multiple-way  ducts,  pipes  and    U-shaped    earthenware 

troi-ghmg,  Liscard. — Juwett  Brou. 
Laying  li.,es  uf  pipes,  Bradford. — W.  Irwin  &  Co. 
Laying  lines  of  pipes,  Dalkey,  Killiney  and  Bray.— J.  Ross  &  Son. 
Laying  lines  of  pipes,  Dublin  (N.  aud  e).  City).— J.  Ross  &  Son. 
Laying  lin  s  of  pii.es,  Dublin,  Blacarock  and  Diumcondra.— W.  Dobson. 
Laying  lioes  of  pipes  and  U-shaped  earthenware  troughing,  Atherton. — 

W.  foliitt&Cj.,  Ltd. 
Laying  lines  of  pipes,  U-shsped  earthenware  troughing  and  lead-covered 

cable,  Ilkley.— A.  Scbofield. 
Manufactu  iug,   supp  ying,  drawing-in  and  jointing  lead-covered  cables, 

Swansea — Uanelly.— Johnson  &  Phillips,  Ltd. 
Manufacturing,  supplying,  ora wing-in  aud   jointing  lead-covered  cables, 

Swansea— Port  lalbot. — Cal  enuer's  Cable  uo.,  Ltd, 
Telephone  exchange  equipment,  Binuingham  (Central).— Western  Electric 

C  /.,  Ltd. 
Teleph  >ne  exchange  equipment,  Truro  —Western  Electric  Co.,  Ltd. 
Protective  apparatus. — British   L.M.  Ericsson   Manufacturing  Co.,  Ltd., 

Inte  national  Electric  Co.,  Ltd. 
Telephonio  apparatus.— Autom  tic  Telephone  Manufacturing  Co.,  Ltd., 

British   L.M    Ericsson   Manufacturing  Co.,  Ltd.,  Phoenix  Telephone 

and  Electiic  Works,  Ltd.,  Siemens  Bros-  &Co.,  Ltd.,  Western  Electrio 

Co.,  Ltd. 
Wood  arms. — British  Australian  Timber  Co.,  Ltd. 
Stoneware  bends. — Albi  n  Clay  Co.,  Ltd. 
Battery  boxes. — atandaid  Woodwork  C<i.,  Ltd. 
Telephonio  cable  —B.I.  &  Helsby  Cables,  Ltd.,  Calender's  Cable  Co.,  Ltd., 

Conuolly  Bros.,  Ltd.,  Johnson  &  Phillips,  Ltd.,  Siemens  Bros,  &  Co., 

Lid.,  We  tern  E  ectrio  Co.,  Ltd. 
Stone  •  are  ducts.— Doultou  &  Uo.,  Ltd. 
Insulato  s.— Doulton  &  Co.,  Ltd. 

I'onw.rk.— T.  Butlin  &  Co  ,  Ltd.,  Walls,  Ltd.,  Willetts,  Ltd. 
Earth  plates.— T.  &  W.  Kanuiloe,  Ltd. 
Bronze  wire. — T.  Bo. ton  &  Sons. 

Great  Yarmouth. — The  T.C.  has  accepted  the  tender 

of  Messrs.  John  Baker  &  Co.,  Ltd.,  for  40  steel  tires  for  tramoars. 
at  £1  11b.  6d.  each. 

Grimsby. — The  T.C.  has  accepted  the  tender  of  Messrs. 

E.  Bannister  &  Co.  for  a  six  months'  supply  of  slack  coal  for  the 
electricity  works,  at  6s.  4jd.  per  ton. 

Hanley. — The  Governors  of  the  new  Pottery  and 
Mining  School  have  accepted  the  tender  of  the  Adnil  Electric  Co. 
for  a  motor-generator  for  the  school,  at  £116,  this  being  the 
lowest  of  four  tenders. 

London.  —  L.C.C.  The  Highways  Committee  has 
accepted  the  tenders  of  Messrs.  Bailers,  Ltd.,  for  12,000  track 
insulators,  at  £2,375  ;  of  Messrs.  Gaskell  &  Grocott,  Ltd.,  for  .">,000 
porcelains,  at  £3  6s.  8d.  par  100  ;  and  of  Messrs.  Taylor,  Tunnicliff 
and  Co.,  for  5,000  porcelains,  at  £3  13s.  per  100,  for  the  tramways 
department. 

The  Committee  reports  the  receipt  of  the  following  tenders  for 
the  supply  of  150  two-way  change-over  switches  for  the  tram- 
ways :  — 

Johnson  &  Phillips (accepted)     .£16* 

bpaguuletti,  Ltd.    ..        ..        ..        ..        871 

British  Westinghouse  Electrio  and  Mftg.  Co,,  Ltd.       . .        484 
Brush  Electrical  Mftg.  Co.,  Ltd 610 
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Stepney. — The  Electricity  Committee  reports  having  received 
the  following  tenders  for  four  300-ampere  circuit-breakers  at  the 
Whitechapel  station  : — 

G.E.  Co.,  Ltd (recommended)  £93  each 

llntibh  Westinghoaso  Co.,  Ltd 33     ., 

,,                 ,,           alternative  .  01     ,, 

I.T.E.  Electric  Co.  tl907),  Ltd 43     „ 

Hammersmith. — In  connection  with  the  supply  to  BenBons, 
Ltd.,  the  following  quotations  were  received  for  a  transformer 
pillar  and  switchgear  : — 

Lucy  &  Co.,  Ltd (recommended)     £88 

B.I.  &  H.  Cables,  Ltd 68 

B.E.  Transformer  Co.,  Ltd 62 

For  the  supply  of  2,000  yards  of  single- way  ducts  in  connection 
with  the  extension  of  electricity  supply  mains,  the  following 
tenders  were  received  : — 

Doulton  &  Co.  — Is.  ('}d.  per  \ur.l  (recommended). 

Albion    Clav  Co.,   Mr.  Manbtield  (5-ton  lots),  J.  Knowles,  Sutton  &   Co., 
all  Is.  Ojd. 

Fulham. — The  Electricity  Committee  recommends  the  accept- 
ance of  the  following  annual  tenders  : — 

Frames  and  covers.— YV.  T.  Henley's  Tel.  Works  (  Q. 

Packings.  jointings   und    rubber  goods.— Pryke  (8  Palmer,  Witty  &  YVyatt. 
Ltd.,  W.  H.  Wilcox  A  Co.,  Ltd  ,  H.  Kr:i<  klin  A  Co.,  J.  U.  Ingram  and 
Co.,  Q,  MucLellan  A  Co.,  H.  Edmonds  .v  <  o. 
lobes.— City  class  Co. 
Klectrioal  goods.-C.K.  Co.,  W.  G«  ipel  A  Co. 
House  cut-outs  and  service  boxes.— B.I.  and  Helsbv  Cables,  Ltd.,  W.  T. 

Henley's  Tel.  Works  Co.,  Ltd. 
Oils.— W.  H.  Wilcox  &  Co  ,  Ltd.,  Alex.  Duckham  &  Co. 

Bermondsey. — The  following  tenders  have  been  accepted  by  the 
B.C.  for  annual  supplies  to  the  Electric  Light  Department : — 

Arc  lamp  carbons  and  brushes.—  Kogineerme.  and  Arc    Lamp  Co.,  Ltd. ; 

BIoaD    Electrical  Co.,   Ltd.;  Johnson  A    Phillips,   Ltd.;   and   Morgan 

Cruoible  Co..  Ltd. 
Conduits,  &c— Thcs.  Wragg  A  Sons,  Ltd.,  and  Young  &  Son. 
Engine  oils — Hy.  Clark  &  Bone,  Ltd. ;  Silvettown  Lubricants,  Ltd. ;  and 

W.  B.  Dick  A  Co.,  Lid. 
Cable  and  jt  inting  material.— C.  Mackintosh  A  Co.;  Watlington  &  Co. ; 

and  Dussek  Bitumen  Co. 
Electricity  meters,  demand   indicators,  main  fuses  and  time  switches. — 

Eectrical    Appaiatus    Co.,    Ltd.;    Chamberlain  &  Hiokham,   Ltd.; 

Reason    Manufacturing    Co.,    Ltd.  ;  General   Electr.c  Co.,    L:d.  ;  and 

W.  Oeipel  A  Co. 
8treet  frames  and  covers  and  joint-boxes.— Bykes  A  Sugden,  Ltd. 

New  Zealand. — A  contract  for  a  21 -panel  high-tension 
switchboard  for  the  City  of  Wellington  has  been  secured  by  Messrs. 
Johnson  &  Phillips,  Ltd.,  through  their  New  Zealand  agents. 

Northampton. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Sonster  A:  Son  for  extensions  to  tte  tramcar-sheds,  at 
£1,699. 

Xoi  wich. — The  T.C.  Electricity  Committee  has  accepted 
the  tender  of  Messrs.  Bruce  Peebles  &  Co.,  Ltd.,  for  a  patent  Peebles- 
la  Cour  motor- converter  of  250-kw.  capacity,  at  £814,  and  one  of 
300-kw.,  at  £986. 

The  Borough  Education  Committee  has  accepted  the  tender  of 
Messrs.  Crompton  ft  Co.,  Ltd.,  for  an  electric  testing  set  for  the 
Electrical  Engineering  Classes  at  the  Technical  Institute,  at  £83. 

Sunderland. — The  T.C.  has  accepted  the  tenders  of 
Messrs.  Ferranti,  Ltd.,  for  meters  and  oil  switches,  and  Messrs. 
Siemens  Bros,  for  meters. 

Swansea. — The  T.C.  has  accepted  the  tender  of  Messrs. 
J.  B.  Davies  A:  Co.  for  a  three  months'  supply  of  coal  to  the  elec- 
tricity station,  at  12s.  9d.  a  ton. 

Swindon. — The  T.C.  has  accepted  the  tender  of  the 
Building  and  Public  Works  Construction  Co.,  at  £1,313,  for  the 
construction  of  the  foundations  and  condenser  pit  for  the  addi- 
tional plant  at  the  electricity  works. 

Tottenham. — The  following  tenders  have  been  accepted 
by  the  U.D.C.  for  electric  lighting  at  the  Central  Library  : — 


FORTHCOMING    EVENTS. 


H.  W.  Brown  £176 

Linzell,  Dickinson  &  Co 120 

Partington  A  Co 168 

Land  Bros.  A  Co 08 

Malcolm  A  Allen,  Ltd 105 

Grant  A  Taylor       68 


A.  Newman,  Ltd £94 

Keen  A  Co (accepted)  105 

Reynolds  A  Co 99 

J.  H.  Wood  A  Co 110 

Weston  A  Sons         170 

Eleo,  Contracts  Co.           . .         . .  185 


Trowbridge. — The  tender  of  Messrs.  Edwards  and 
Armstrong,  of  Bristol,  has  been  accepted  for  installing  the  electric 
light  at  the  parish  church. 

Whitehaven. — The   T.C.  has   accepted   the    following 

tenders  for  a  year  : — 

Vacuum  Oil  Co  ,  Ltd.- Oils. 

Lus.sek  Bituin.  rj  (o  — Bitumen. 

Oeu.  ral  Electric  Co.,  Ltd.-  Electric  lamps. 

W    T    Hen  eys  Tu  eg  aph  Works  Co.,  Ltd  —  Tape». 

Ferranti,  Ltd.,  and  Cbamb  rlain  &  Hookham,  Ltd.- Electricity  meters, 

W.  Luoy  &.  Co.,  Litd.— Fuse  boxes. 

York. — The  T.C.  has  accepted  the  tender  of  the  Brush 
Electrical  Engineering  Co.,  Ltd.,  for  four  trailer  cars  for  the 
tramway?,  at  £1,912. 


Junior  Institution   of  Engineers.— Friday,  March  20tb.     At  8  p.m.    At 

39,  Victoria  Street.     Paper  on  "  Aeroplanes  as  Engineering  Structures," 

by  Mr.  W.  H.  Bayers. 

i  North-Western  Section'.— Friday,  March  20th.      At  7.45  p.m.      At 

Municipal  School  ol  Technology.     Mr.  Tookey's  paper  on  "  The  Running 

of  Gas  Engines  and  Gas  Producers." 
Royal   Institution    of   Great    Britain.— Friday,    March   '20th.      At  9  p.m. 

Paper  on  "  fluid  Motions, "  by  Lord  Rayleigb,  F.R.8. 

Saturday,   March   21st.     At  3  p.m.     Paper  on  "  Recent  Discoveries  in 

Physical  Science,"  by  Prof.  Sir  J.  J.  Thomson,  F.R.B. 

Institution  of  Mechanical  Engineers.— Friday,  March  20th.  At  8  p.m. 
At  storey's  i.iate,  s.  w .  Paper  on  "The  Chemical  and  Mechanical 
Relations  of  Iron,  Tungsten,  and  Carbon,  and  of  Iron,  Nickel  and  Carbon," 
by  Dr.  J.  O.  Arnold,  F.K.8.,  and  Mr,  A.  A.  Read. 

Electro-Harmonic  Society.— Friday,  March  20th.  At  8  p.m.  At  Holborn 
Restaurant.     Smoking  oencert. 

Greenock  Electrical  Society.— Friday,  March  20th.  At  7.45  p.m.  At 
Temperance  lnstitun ,  West  Stewart  Street.  Paper  on  "Sub-station 
Equipment,"  by  Mr.  D.  McDougall. 

Association  of  Mining  Electrical  Engineers.— Friday,  March  20th,  At 
7.h0  p  m.  At  Royal  'technical  College,  Ulasgow.  Paper  on  "  Rook  Drills," 
by  Mr.  C.  E.  Hart. 

Manchester  Electro-Harmonic  Society.— Friday,  March  20th.    Concert. 


Royal  Society  of  Arts.— Monday,  March  23rd.  At  8  p  m.  At  John  Street, 
Adeiphi.  "  Howard  "  Lecture  on  "  Burfaoe  Combustion,"  by  Prof.  W.  A. 
Bone,  F.R.8. 

Institution  of  Civil  Engineers.— Tuesday,  March  24th.  At  8  p.m.  At 
Oreat  Geoige  Street.  Sw.  Papers  on  "Seine  Recent  Developments  in 
Commercial  Motor- Vehicles,"  by  Mr.  T.  ClarkBon;  and  "Comparative 
Economics  of  Tramways  and  Railless  Electric  Tiaction,"  by  Mr.  T.  Q. 
Gribble. 

Wednesday,  March  25th.— Students'  visit  to  widening  and  other  works 
on  the  London  and  North- Western  Railway, 

Nottingham  Society  of  Engineers.— Wednesday,  March  25th.  At  8  p.m. 
At  Weibeck  Hotel.  Paper  on  "  The  Histoiy  and  Romance  of  Steel,"  by 
Mr,  A.  W.  Shepherd. 

Electrical  Trades  Benevolent  Institution.— Wednesday,  March  25th.  At 
7.:i'i  p.m.     At  the  Trocadero.     Aunual  festival  dinner. 

Institution  of  Electrical  Engineers.— Thursday,  March  26th.  At  Viotorla 
MiiOui.kmeiit,  W.G.  Paper  on  "  Current-Liimuing  Reaotances  on  Large 
Power  Systems,"  by  Mr.  K.  M.  Faye-Hanten  and  Mr.  J.  S.  Peck. 

(Birmingham  Local  Section). —Wednesday,  March  25th.  At 
7  80  p.m.  At  the  Univtrtity,  Eamund  Street.  Paper  on  "Static  Trans- 
formers for  the  Simultaneous  Changing  of  Frequency  and  Pressure  of 
Alternating  Currents,"  by  Mr.  A.  M.  Taylor. 

(Manchester  Local  Section).— Tuesday,  March  24 tb.  At  7  80  p.m. 
At  the  University  Physical  Laboratory.  Paper  on  "  Experiments  on  Air- 
blast  Cooling  of  Transformers,"  I  y  Mr.  F.  J.  Teago. 

(Scottish  Local  Section).- Tuesday,  March  24th.  At  8  p  m.  At 
207,  Bath  Street,  ulasgow.  Discussion  on  "  Electrio  Battery  Vehicles," 
intioduced  by  Mr.  A.  Page. 

Society  of  Dyers  and  Colourists.  -Thursday,  Ma^ch  26th.  At  8  p.m.  At 
the  Dyers'  Ha  1,  Dowgat  ■  Hill,  E..C.  Paper  on  "  Illumination  in  connection 
with  the  Textile  Industries,"  by  Mr.  Leon  Caster. 

Junior  Institution  of  Engineers.- Friday,  March  27th.  At  8  p.m.  At  30, 
Victona  Street.  Paper  on  " Harmonograph  as  applied  to  Advertising, "  by 
Mr.  A.  Forbes. 

I  North-Western  Section'.— Thursday,  March  26th.  At  7  45  p.m. 
At  Manchester.  Paper  on  "Power  Driving  of  Small  Workshops,"  by 
Mr.  T.  R.  Wollaston. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders— Friday, 

March  27tn.    At  7.30  p.m.    At   Philoaopnioal  Society,    We„tgate   Read, 
Newcastle-upon-Tyne..     Paper    on   "High-Speed   Bearings,"    by  Mr.  G. 

Stoney. 

Physical  Society  of  London.— Friday,  March  27th.  At  5  p.m.  At  Imperial 
College  of  Scienoe.  Papers  on  "A  New  Type  of  Tbermogalvanometer," 
by  Mr.  F.  W.  Jordan;  and  "  An  Experiment  with  an  Incandescent  Lamp," 
by  Mr.  C.  W.  8.  Crawley. 

Royal  Institution  of  Great  Brltain.-Friday,  March  27th.  At  9  p.m.  At 
Albemarle  Street,  W.  Paper  on  "  Improvements  in  Long-Distance  Tele- 
phony," by  Prof.  J.  A.  Fleming,  F,R  8. 

Saturday,  March  28th.  At  3  p.m.  Paper  on  "Recent  Discoveries  in 
Physical  Science,"  by  Prof.  Sir  J.  J.  Thomson,  F.R.B. 

Faraday  Society.— Friday,  March  27th.  At  4.30  p.m.  At  Burlington 
House.    Discussion  on  "  Optical  Rotatory  Power." 

Finsbury  Technical  College  Old  Students'  Association.  Friday, 
Maich  27th.  At  8  p.m.  At  Waldorf  Hotel,  Aldwycb,  W.C.  Eighth 
annual  smoking  conoert. 

Manchester  Association  of  Engineers.  —  Saturday,  Maroh  28th.  At 
Uraud  Hotel,  Aytoun  Street.  Aunual  General  Meeting.  Address  on 
•'The  Truining  of  Engineer?,"  by  Mr.  J.  C.  Maxwell  Garnett. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISIO*). 


Commanding  Offloer— Lieut.-Ool.  H.  M.  Leaf. 
The  following  orders  have  been  issued  for  the  current  week : — 

Monday,  March  28rd.— "  A  "  Company.    Technical  instruction,  7  to  10  p.m. 

Miniature  range  practice,  7  to  V  p.m. 
Tuesday,  Match  24tb.— "  B"  Company.  Technical  instruction,  7  to  lOp  m. 

Miniature  >angc  piactice,  7  to  9  p  m. 
Widne-day,  March  2rth.— Recruits.     Infantry  drill,  7  to  8  p.m.    Technical 

instruction,  8  to  10  p.m.    Ralii  g  examination  for  all  Companies,  7  to 

10  p.m. 
Thursday.  March  26th— "C"  Company.   Technical  instruction,  7  to  10  p  m. 

Miniature  range  practice,  7  to  «  p.m. 
Friday,  March  87th.—"  D"  Company.     Technical  instruction,  7  to  10  p.m. 

Miniature  range  piactice,  7  to  9  p  m. 
Saturday,  March  28th.— Headquarters  will  be  opened  for  the  transaction 

of  regimental  business  from  10  a.m.  till  12  noon, 


(Signed) 


F,  R.  Holt-Whitb,  Capt.  R.B.,  Adjutant. 

For  Offloer  commanding  L.K.M. 
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NOTES. 
A    Traffic     Regulator     lor    Motor-cam. —  BleMrs. 

Simms  Motor  Utiitn,  Ltd,  of  11)1,  VVanlour  Street,  W  ,  recently 
gave  a  demonstration  of  in  w  devices  int»  tided  to  limplify  traffic 
movements.  The  simplest  of  tlie  two  dcvic.cn,  I  ».,  the  arrow  regu- 
lator, consists  of  two  switches  fixed  to  the  spokes  of  the  steering 
wheel  of  tho  motor-car,  with  a  black  vulcanite  top  clearly  marked 
"  Right  "  and  "  Left "  showing,  when  one  or  the  other  switch  is 
pressed,  in  a  neatly  finished  oblong  metal  box  fixed  centrally  at  the 
back  of  tho  car,  a  white  arrow  in  a  red  field.  Tho  latter,  of  course, 
corresponds  with  the  direction  in  which  the  driver  of  the  motor- 
car intends  turning,  thus  giving  ample  warning  to  pedestrians,  or 
the  following  traffic.  Instead  of  the  single  regulator,  two  circular 
lamp-shaped  regulators  can  be  fitted  to  the  hood  hinges  on  the 
fides  at  the  back  of  the  car. 

The  other  type  of  Simms  patent  traffic  regulator  does  even  more, 
for  not  alone  does  the  instrument  show  by  means  of  arrows  the 
direotion  in  which  the  car  is  going  to  turn,  but  it  will  also  show 
the  words  "  Slow  "  and  "  Stop  "  in  white  letters  in  a  red  field.  The 
word  "  Slow  "  appears  immediately  the  foot  clutch  pedal  or  the 
foot  brake  is  applied.  The  word  "Stop"  appears  in  white  letters 
in  a  red  field  on  the  regulator  immediately  the  hand  brake  is 
being  applied. 

This  type  of  regulator  is  fixed  at  the  back  of  the  car  in  place  of 
the  red  rear  light,  and  is  also  combined  with  the  red  rear  light.  If 
desired,  the  word  "  Stop  "  may  also  be  made  to  appear  when  apply- 
ing the  foot  brake.  If  required,  two  extra  switches  can  be  fitted 
at  the  bottom  of  the  steering  pillar  operating  the  arrow  regulators 
automatically,  when  the  steering  wheel  has  been  turned  through 
an  arc  of  20°  either  side,  thus  giving  an  additional  automatic 
indication  of  the  direction  of  the  turning  car. 

These  traffic  regulators  are  fitted  with  two  or  four  c.P.  bulbs, 
which  require  very  little  current,  the  latter  being  taken  from  a 
dry  battery,  or  from  any  accumulator.  The  electric  wiring  and 
the  arrangement  of  the  switches  are  extremely  simple,  and  very 
neat  in  appearance.  Everything  is  made  dust,  damp  and  fool- 
proof, and  there  is  nothing  to  get  out  of  order. 

The    Inductance  of  Air-Cored  Solenoids.— In  the 

Electrical  World  oi  January  31st,  Mr.  Leonard  A.  Doggett  presents 
a  universal  formula  for  the  inductance  of  an  air-cored  solenoid. 
At  the  present  time  air-cored  solenoids  find  application  as  current- 
limiting  reactances  in  central  station  work,  and  as  tuning  coils  in 
wireless  telegraphy. 

The  formula  offered  for  the  inductance  of  an  air-cored  solenoid  is — 
h  =  n*  a  (a  —  b)  x  lO"9  henries,  where  N  =  total  number  of 
turns  ;  a  =  mean  radius  of  coil  in  centimetres  ;  A  =  a  function  of 
the  ratio  mean  radius/length  ■=  ojl,  and  is  given  by  curve  A  ; 
B  =  a  function  of  the  ratio  winding  depth /length  =»  cjl,  and  is 
given  by  curve  B. 


10 

>/ 

4 

1 

03 

n-         t         /    r  i~  /  ( r„ 

a°I.Scm    N*=I4* 
_..*           a*  1.5cm 

s           ?*B'0.S..:A-/3.S 

!           L'U4*I.SlUS-ljb5)l<y> 

° 

\. 

U-t-Scm-J 

0. 

01 

0J 

1.0 

10 

100 

fort 

Curves  Giving  Ratios  of  Mea.n  Radius  and  Winding  Depth 
to  Length. 

The  accompanying  curve  sheet  is  self-explanatory,  and  contains 
a  sample  calculation. 

In  order  to  test  the  accuracy  of  the  formula,  comparisons  were 
made  between  the  calculated  and  measured  values  of  the  inductance 
for  60  coils.  The  average  inaccuraoy  for  these  cases  waB  about  ± 
2  per  cent. 

The  foregoing  formula  will  serve  for  most  ordinary  cases  where 
the  space  factor,  defined  as  the  ratio  of  the  copper  area  to  the 
product  of  the  length  x  the  winding  depth,  is  above  35  per 
cent.  For  lower  values  a  correction  factor  needs  to  be  applied 
which  is  101  for  a  space  factor  of  £,  104  for  \,  1'08  for  J,  1'12  for 
J,  121  for  i,  and  128  for  &. 

Greenwich  Power  station  Staff.— The  Times  announces 

that  at  the  joint  requestof  the  London  County  Coumil  and  the  work- 
men concerned,  Sir  George  A>  k  with  has  appointed  the  f  oLowing  Court 
of  arbitration  to  decide  a  claim  for  a  reduction  of  hours  at  the 
Greenwioh  electrioity  generating  station  : — Mr.  E.  Moon,  K.O. 
(chairman),  Sir  A.  Kaye  Butterworth,  Mr.  T  L.  Devitt,  Mr,  W. 
Brace,  M.P.,  and  Mr.  A.  H.  GUI,  M.P. 


\  'Ww   Vsscciatlon.—  At  •  meeting  beld  in  London  on 

Wednesday  last  vvei  k,  ii  Lifl    of 

Rfnnagi  i",  Bupetvii  Log  Eoginowi  and  Pen 

to  tho  BleotnoeJ  Contracting  Tradi  large 

attendance,    null    every    centl.  man    Unit,    atl  .'    '  "- 

rolled  himieli  an  a  member  of  the  A 

rultH  for  the  general    working  of   the   Ahmoi  iatiori  wan   left   I 

hainin  of  a  eoiiinutti  e,  v.  lucli    will    rejxirt   to    a 

be  held   in   about  a    month  I    time.      It  wax   Mttltd,  however,  that 

foremen  would  have  to  be  employed  In  the  electrical  contracting 

trade   for  a  certain  period   before  being  able  to  become  mein' 

in  the  same  way,   superviHing  engineers  alho  rnuHt  ha-. 

ployed  in  the  electrical  contracting  trade  for  a  certain  period,  during 

part  of  which  they  munt  have  been  actually  nupervisors  of  work. 

The  objects  of  the  Association  are  : — 

(a)  To  assist  members  in  obtaining  information  of  Kituationa. 

0>)  To  form  a  technical  library  for  the  use  of  men 

(,<•)  To  form  a  benevolent  fund  for  the  assistance  of  members  in 
distress. 

(rt)  To  endeavour,  by  means  of  lectures  and  visits  to  large  works, 
to  maintain  a  high  standard  of  efficiency  of  all  members. 

(e)  To  foster  the  apprentice  system  for  learners  in  the  electrical 
trade. 

(/)  To  endeavour  to  extend  the  attendance  of  electrical  workers 
at  evening  schools,  both  technical  and  practical. 

((/)  To  arrange  for  the  reading  of  papers  on  electrical  subjects  by 
members  or  visitors  invited  from  other  societies. 

(/<)  To  arrange  periodical  social  gatherings  to  promote  knowledge 
and  good  fellowship  amongst  members. 

The  entrance  fee  is  os.,  and  the  subscription  2s.  Gd.  per  quarter, 
payable  in  advance.  Applications  for  membership  should  be 
addressed  to  the  hon.  secretary,  Mr.  C.  J.  Banister,  1 1,  Pulborough 
Road,  Southfields,  S.W. 

Electricity  Supply  in  China.— At  a  recent  meeting  of 

the  Engineering  Society  of  China,  it  was  decided  to  appoint  a  com- 
mittee to  consider  and  discuss  the  standardisation  of  system  or 
systems  of  electricity  supply  in  China,  with  a  view  to  placing 
recommendations  before  the  proper  Government  authorities, 
officials  of  foreign  settlements,  holders  (present  and  prospective) 
of  concessions  for  the  supply  of  electricity,  and  the  various  engi- 
neering firms  concerned.  In  view  of  the  multiplicity  of  voltages, 
frequencies  and  systems  in  use  in  other  countries,  it  seemed  both 
desirable  and  possible  to  choose  a  tingle  low-tension  system  for 
domestic  supply  and  one  or  a  relatively  few  systems  for  generation 
and  transmission. 

It  may  possibly  be  found  that  a  single  L.T.  system  may  be  too 
ideal  in  aim,  but  it  is  the  object  of  the  Committee  to  reduce,  in  any 
case,  the  alternatives  to  the  absolute  minimum,  bearing  in  mind 
that  the  cost  of  mains  should  be  kept  down  to  the  lowest  value 
consistent  with  efficiency  ;  which  means  that  use  must  be  made 
of  the  highest  l.t.  pressure  consistent  with  safety  in  operation. 

If  the  Committee  succeeds  in  obtaining  official  recognition  (and 
there  is  every  prospect  that  it  will)  of  a  single  L.T.  system,  the 
following  advantages  will  be  secured  : — 

1.  Buyers  of  electrical  plant  will  receive  tenders  on  a  comparable 
basis. 

2.  The  possibility  of  interconnecting  different  systems  and  the 
consequent  use  of  large  bulk  supplies,  which  is  almost  impossible 
in  many  of  the  larger  European  cities. 

3.  Minimising  the  variety  of  electrical  stock,  such  as  lamps,  meters, 
motors,  transformers,  and  general  supplies,  keptat  the  trad  Log  centres. 

4.  The  interchangeability  of  consumers'  appliances. 

The  Committee  hopes  that  the  publication  of  this  statement 
will  lead  to  such  discussion  and  support  as  will  aBBist  it  in  its 
work.  The  Secretary  of  the  Electricity  Standardisation  Com- 
mittee, from  whom  we  have  received  the  foregoing  particulars,  is 
Mr.  R.  A.  Williams,  and  his  addreBS  is  the  Municipal  Electricity 
Works,  Fearon  Road,  Shanghai. 

Copper. — The  first  fortnight  of  March  sees  prices  of 
standard  again  lower,  and  a  continuation  of  the  steadiness  in 
visible  supplies  which  has  been  a  leading  feature  of  the  situation 
since  last  September.  In  the  face  of  the  exceptionally  high  con- 
sumption of  last  month,  the  maintenance  of  the  vit-ible  supply 
figure  is  the  more  remarkable.  For  mid-March,  as  shown  by 
Messrs.  Merton's  circular,  European  visible  supplies  stood  at 
26,765  tons,  a  decrease  of  only  198  tons  since  the  end  of  February. 
English  stoiks,  at  10  188  tons,  show  an  increase  of  89  tons  over 
the  figures  for  the  end  of  last  month.  With  regard  to  actual 
supplies  for  the  fortnight,  arrivals  from  North  America  are  lowish, 
from  Spain  and  Portugal  to  England  and  France  a  very  small 
quantity,  Chile  being,  however,  well  above  average,  and  Australian 
shipments  nearly  up  to  average. 

American  stocks  for  the  end  of  February  were  given  as  34.? 87 
tons,  a  reduction  of  3,984  tons  on  the  quantity  for  the  end  of 
January.  The  world's  supply  at  the  end  ot  February  had  attained 
the  very  respectable  figure  of  61,940  tons,  a  reduction  of  2.975  tons 
on  the  quantity  for  end  of  January,  or  considerably  less  than  the 
drop  in  American  supplies.  The  world's  visible  Bupphes  are  now 
higher  than  they  were  last  August,  though  lower  than  the  quantity 
for  the  end  of  December— which  is,  as  being  the  lart  item  in  calculat- 
ing the  figures  for  the  year,  likely  to  include  stocks  which  might 
otherwise  be  considered  in  suspension. 

Ihe  ET.B.I.— At  the  annual  dinner  of  the  Electrical 

Trades  Benevolent  Institution,  on  Wednesday  next,  March  23th,  Mr. 
Wordingham  and  Mr.  Faithfull  Begg  will  be  the  vice-presidents. 

The  annual  meeting  of  the  Institution  was  held  on  Wednesday 
afternoon,  Mr.  A.  B.  Anderson  in  the  chair.  The  report  was 
adopted.    We  shall  give  an  account  of  the  proceedings  next  week, 
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Electric   Interlockinsr,  of   Motor    Operation. — The 

wiring  scheme  shown  herewith  permits  of  the  interlocking-  of  any 
number  of  electric  motors  which  are  intended  to  be  operated  simul- 
tanflous'y.  the  arrangement  being  such  that  if  one  motor  oil  switch 
in  the  system  opens,  all  the  rest  will  automatically  open  likewise. 
This  feature  of  motor  control  is  provided  by  reconnecting  in  the 
manner  shown  the  overload  and  no-voltage  relays  which  are 
regularly  furnished  with  oil  switches.  A,  B  and  C  represent  the 
three  legs  of  a  three-phase  motor  circuit.  Acr<  ss  one  pair  of  these 
legs  is  connected  a  series  circuit  consisting  of  all  the  relay  con- 
tactors, a  series  resistance  and  the  no-voltage  coil  of  the  main 
feeder  switch.  The  no-voltage  coils  on  the  motor  oil  switches  are 
also  connected  in  series  with  definite  resistances  as  shown,  while 
the  overload  relay  coils  are  connected  in  the  usual  manner.     Any 


Diagram  of  Connections  fob  Interlocking  Motor 
Controllers. 


relay  contactor,  upon  opening,  will  thus  trip  the  no-voltage  relays 
of  the  other  motors,  either  directly  or  indirectly,  by  first  tripping 
the  main  oil  switch.  The  scheme  described  is  in  use  in  the  Com- 
mercial Milling  Co.'s  flour  mill  at  Detroit,  Mich.,  where  the  satis- 
factory production  of  flour  depends  on  the  simultaneous  operation 
of  all  the  maohines  in  the  system.  The  resistances  shown  in 
series  with  each  no-voltage  relay  coil  were  inserted  in  the  case 
mentioned,  since  these  coils  were  not  designed  to  operate  on  410 
volts,  the  difference  of  potential  between  the  feeder  legs.  If  the 
scheme  shown  is  applied  to  a  system  containing  several  motors,  it 
will  be  advisable  to  connect  e,  Fi,  Fj,  &c,  to  a  separate  operating 
bus  energised  by  a  small  step-down  transformer  connected  across 
one  phase.  If  this  were  done,  no  energy  would  be  wasted  in 
resisters,  and  the  contactors  which  are  exposed  on  the  oil-switch 
panels  would  not  be  carrying  a  fatal  voltage. —  Electrical  World. 

A  Preliminary  Examination.— A  correspondent  who 

recently  replied  to  an  advertisement  in  our  pages  was  staggered  by 
the  receipt  of  a  long  letter  in  reply,  which  disclaimed  any  intention 
to  get  information  on  the  cheap,  but  contained  an  enclosure  posing 
over  40  questions,  mostly  of  a  technical  nature,  and  necessitating 
an  intimate  acquaintance  with  the  details  of  the  device  to  which 
they  related.  The  questions  ranged  over  the  whole  subject  from 
the  fundamental  design,  through  the  workshop  organisation  to  the 
final  installation,  and  concluded  with  a  number  of  inquiries  of  an 
intimately  personal  character.  We  have  never  before  seen  anything1 
to  compare  with  this  extraordinary  catechism,  which  carries  with 
it  no  guarantee  of  engagement  or  even  of  a  f»e  for  the  valuable 
information  that  would  be  received,  not  only  from  the  successful 
candidate  but  also  from  the  many  who  failed  to  obtain  preferment. 
The  firm  may  be  acting  in  perfectly  good  faith,  but  such  eccen- 
tricities are  not  calculated  to  inspire  confidence  in  the  aspirant  to 
advancement,  and  we  cannot  but  regard  them  as  objectionable  in 
the  extreme. 

Improved  Glow  Lamps. —  Nitrogen-filled  metallic- 
filament  lamps  are  now  being  sold  on  the  Continent  for  low 
voltages,  down  to  quite  small  candle-powers,  and  are  in  use  on 
motor-cars  in  the  smallest  sizes.  It  is  understood  that  similar 
lamps  of  small  candle-power  for  ordinary  lighting  voltages  will 
shortly  be  on  the  market  in  Germany.  Lamps  of  25  watts  at 
120  volts  have  an  alleged  efficiency  of  ii  watt  per  hefner  (0  74  watt 
per  C.P.)  ;  50-watt  lamps  are  sold  for  voltages  up  to  200  volts.  It 
is,  however,  very  questionable  whether  the  efficiency  of  the  newer 
lamps  is  really  much  better  than  that  of  the  ordinary  metallic- 
filament  lamps,  though  the  strength  of  the  filaments  may  be 
greater,  the  filaments  of  the  former  being  shorter  and  thicker, 
and  run  at  a  higher  temperature,  than  in  the  case  of  the  latter. 
The  greater  downward  concentration  of  the  light  from  the  nitro- 
gen-filled lamps  gives  th<  m  an  advantage  in  respect  of  mean 
hemispherical  c.p.,  which  is  not  realised  in  respect  of  the  mean 
spherical  c.p. 

Shock  by  Umbrella. — It  is  reported  from  New  York 
that  the  tip  of  an  open  umbrella  in  the  hands  of  W.  H.  Heuscher 
touched  a  low  hanging  electric  lamp  while  he  was  walking  through 
the  rain  to  his  home  in  Jamaica,  L.I.,  and  Heuscver  was  shocked 
to  death  by  the  current  which  passed  down  the  steel  umbrella  rod. 
The  New  York  and  Queens  Electric  Light  and  Power  Co  contended 
that  Iieusoher's  death  was  due  to  his  own  carelessness,  but  a  jury 
decided  otherwise  and  awarded  $7,000  damages  to  his  widow. 


Fatalities. — An    inquest   was  held  at  Tyne   Dock,   on 

Friday,  touching  the  death  of  Samuel  Beck,  a  labourer,  who  was 
killed  the  previous  day  whilst  working  on  the  timber  stacks  of 
Messrs.  Pjman  &  Bell  II  nry  Bass,  Jabourer,  deposed  to  ascending 
astaik  where  he  found  deceased  lying  on  his  left  Bide  with  an 
<  lei  trie  wire  under  his  neck  and  two  across  his  body.  Witness 
pulled  him  away,  but  he  died  a  moment  later.  His  right  hand  was 
grasping  one  wire.  The  wires  were  used  for  driving  the  &awing 
machines.  When  standing  up  Beck  would  have  them  2  or  9  ft. 
above  his  head. — John  Htnry  Morley,  yard  foreman,  advanced  the 
theory  that  deceased  overbalanced  himself  and  instinctively 
clutched  at  a  wire.  After  the  accident  one  of  the  poles  support- 
ing the  wires  was  found  to  be  leaning  towards  the  timber  stacks 
and  to  be  cracked  near  the  ground  — Robert  TIarding,  in  charge 
of  the  electrical  plant,  said  that  when  he  was  called  in  after  the 
accident  he  found  the  wires  sagging  to  the  extent  of  about  6  ft.,  and 
he  thought  thatsome  weight  must  have  been  put  upon  them  to  bring 
them  down. — In  reply  to  Mr.  W,  B.  Lauder,  H.M. factory  inspector, 
witness  said  he  considered  the  wires  safe,  but  agreed  that  there 
would  be  less  risk  if  they  were  insulated  or  otherwise  protected. 
The  jury  found  that  Beck  had  died  of  electric  shock  received 
while  at  work,  but  expressed  no  opinion  as  to  the  manner  in 
which  he  had  come  in  contact  with  the  wires. 

At  Skinningrove,  on  Friday,  an  inquest  was  held  concerning  the 
death  of  Jonas  Edwards  (28),  an  electric  overhead  crane  driver, 
who  was  killed  on  the  previous  Wednesday  night  while  following 
his  employment  at  the  Skinningrove  Ironworks.  —  Evidence 
adduced  was  to  the  effect  that  the  crane  upon  which  deceased 
was  working  was  used  to  lift  steel  into  trucks  from  the  hot  bank. 
About  5  o'clock  on  Wednesday  there  was  no  response  to  Bignals, 
and  upon  a  workman  climbing  into  the  "crab"  he  saw  Edwards 
lying  over  the  rope  drum  in  an  unconscious  condition.  He  had 
a  grease  pot  in  his  hand  as  though  he  had  been  greasing  the 
machinery,  and  his  left  hand,  which  was  burnt  to  the  bone  of 
the  fingers,  was  near  the  limit  switch.  The  current  was  quickly 
switched  off  and  artificial  respiration  tried  for  half  an  hour  with- 
out effect. — James  Drury,  electrician,  said  the  machinery  would 
require  greasing  about  once  a  day.  Before  greasing,  the 
main  switch  should  have  been  knocked  off,  as  it  was  dangerous 
to  do  the  greasing  with  the  switch  on.  He  thought  deceased 
realised  the  danger,  as  when  doing  repairs  witness  always  first 
directed  him  to  knock  off  the  current.  Edwards  had  apparently 
stumbled  and  grssped  at  the  switch  in  falling.  Mr.  A.  F.  Dunolly, 
H.M.  factory  inspector,  said  he  could  suggest  nothing  to  prevent 
a  similar  accident.  All  depended  upon  the  human  element. — A 
verdict  of  "Death  from  accidental  electrocution"  was  returned. 

A  verdict  of  "  Accidental  death "  was  returned  at  an  inquest 
held  at  St.  Helens  (Lanes.),  on  the  body  of  John  Joseph  Robinson, 
aged  30,  an  electrician  at  Messrs.  Evans's  foundry,  Haydock.  He 
was  assisting  in  the  unloading  of  a  telegraph  pole  from  a  lorry 
when  his  head  waB  crushed  by  the  pole,  death  being  due  to  lacera- 
tion of  the  brain. 

An  inquest  was  held  at  Manchester  on  Tuesday,  on  James 
Herbert  Hepworth  (20),  of  Stretford,  who  died  as  the  result  of  an 
accident  on  Sunday  at  the  works  of  the  British  WeBtinghouse  Co., 
Trafford  Park.  From  the  evidence,  it  appeared  that  deceased,  who 
had  been  employed  in  the  electrical  section  for  two  years,  was 
instructed  to  put  a  piece  of  wood  on  a  dead  conductor.  Hearing  a 
cry,  an  electrician  saw  H'  pworth  holding  a  live  conductor  with  his 
left  hand,  his  feet  resting  on  an  iron  girder  4  ft.  from  the  ground. 
Mr.  Nicholson,  chief  tester,  tad  Hepworth's  instructions  were  to 
make  a  terminal  for  a  part  of  the  test  which  was  dead.  The  con- 
ductor which  was  dead  was  the  same  size  as  the  one  which  was 
alive.  He  could  not  account  for  the  accident,  unlesB  deceased  was 
forgetful,  or  unhss  he  thought  the  current  was  off.  He  would, 
of  course,  know  that  the  current  was  continually  being  put 
on  and  off.  Deceased  had  no  right  to  be  at  the  place  where 
the  accioent  hapjened,  and  there  was  no  reason  why  he 
should  b»  there.  Medical  evidence  showed  that  death  was  due 
to  paralysis  of  the  heart,  which  had  been  greatly  distended,  and 
was  due  to  the  passage  of  a  strong  electric  current  through 
the  body.  A  juryman  suggested  that  some  means  might  be  used 
by  which  a  workman  would  know  that  the  current  was  on.  Mr. 
P., Hard  (H.M.  Inspector  of  Factories)  said  there  ought  to  be  some- 
thing to  distinguish  the  live  conductor  from  the  dead,  but 
nobody  had  found  out  anything  to  do  that.  A  verdict  of  "  Acci- 
dental Diath  "  was  returned. 

The  Staff  Engineers'  Association. — The  Association 

has  recently  published  a  small  pamphlet  which  gives  the  objects 
and  rules  of  the  Society,  which  is  being  established  to  further  the 
economic  interests  of  its  members,  and  to  promote  in  public  and 
commercial  circles  a  higher  sense  of  the  rank  of  the  engineering 
proftsBion.  The  annual  subscriptions  are  20s.  and  15s.  respectively 
for  members  above  and  below  30  years  of  age.  Copies  of  the 
bookltt  can  be  obtained  on  application  to  Mr.  L.  H.  Fletcher,  hon. 
secretary.  Staff  Engineers'  Association,  31,  Queen  Victoria  Street, 
London  E.C. 

Manchester  Electrc-IIarmonic  Society— This  Society 

will  hold  its  last  concert  this  season  in  the  Marble  Hall,  Albion 
Hotel.  Piccadilly,  Mai.chester,  to-night  (Friday).  The  arlirtes  will 
be  :— Baritone,  Mr.  L.  A.  O'Brien;  bats,  Mr.  Frank  E.  Dyer: 
entertainers,  Mr.  J.  Foster  Kershaw  and  Madame  Helena  Cecile  ; 
accompanist,  Mr.  W.  J.  Smith. 

Freemasonry. — A    meeting    is    to  be   held  to-day  at 

Anderton's  Hotel,  Fleet  Street,  E.C,  at  5  p.m.,  to  discuss  a  proposal 
to  form  a  new  Lodge  confined  to  the  electrical  and  engineering 
professions  ;  those  who  are  interested  are  invited  to  be  present. 
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Tin*  General  Electric  CoM  Ltd. — Akmi       Dn    bb. — 

On    Saturday    last  t  he  I  wenty-n II !  iininiul  ill i    .1   t  > ■  •    1..111TI1I 

Electric  Oo.,  Ltd.,  took  place  at  tin-  Trooadcro  ;  Mr.  II.  Hirst 
praaidedi  and  there  vera  present  ■  me  600  members  ol  the  staff 
and  gne'ts,  the  latter  inaladinir  a  large  Dombei  ol  representative! 

of    the   Oversea  Dominions,  eminent,  engineers  an<l  contractors,  and 

membciH  of  solsnttflo  and  commercial  societies, 

After  the  loyal  toasts,  the  Obaibman  proposed  "  Bleotrloal 
IndiiHtriuH  within  the  Empire."     Remarking  that  two  years  had 

elapHod  since  their  lust  meeting  at  dinner  ( last,  year  the  company 
gave  an  entertainment  in  the  Opera  House ),  he  said  that  in  the 
interval  the  General  Electric  Co.  had  shared  in  the  general 
prosperity,  and  had  increased  all  their  works,  their  stair  and  the 
number  of  their  employ  e'-«,  for  whom  they  were  erecting  very  largo 
club  buildings;  they  had  also  started,  in  conjunction  with  friends, 
a  new  works  at  Southampton,  to  manufacture  cables,  the  only 
electrical  commodity  which  they  had  not  previously  produced  them- 
selves, and  when  these  works  were  finished  they  would  bo  one  of 
the  few  firms  that  made  "  everj  thing  electrical  " — the  only  one  in 
the  British  Empire.  They  were  not  yet  as  big  as  their  foreign 
rivals,  whiuh  had  started  as  great  corporations,  whereas  the 
English  company  had  begun  in  a  small  way,  but  they  looked 
forward  to  making  up  the  deficit  in  the  comparative  account. 
They  had  continued  the  policy  of  establishing  branches  in  the 
Dominions  oversea,  and  had  recently  started  a  new  organisation 
in  Toronto  with  a  large  staff  of  trained  men.  They  were 
about  to  concentrate  their  London  offices  in  a  large  building 
in  Kingsway,  the  erection  of  which,  unfortunately,  was  delayed  by 
the  strike.  Looking  ahead  for  20  years,  Mr.  Hirst  emphasised  the 
importance  of  the  Empire  to  electrical  engineering,  and  the  services 
rendered  by  the  latter  in  binding  the  Empire  together  with  the 
telegraph  cable  ;  he  believed  that  in  time  the  cost  of  messages  by 
cable  to  the  Colonies  would  come  down  to  2s.  (Id.  or  Is.,  not  per 
word,  but  per  message,  that  Dr.  Ferranti's  ideal  would  be  achieved, 
and  electricity  would  be  supplied  to  the  whole  of  the  kingdom 
from  20  or  30  large  stations  at  Jd.  per  unit,  and  that  the 
speeding-up  of  locomotion  would  bring  Quebec  within  3J  days' 
travel,  and  Sydney  within  a  fortnight.  The  only  obstacle  was  the 
financial  one.  An  Imperial  Parliament  with  representatives  from 
all  parts  of  the  Empire  would  then  be  possible,  and  there  Bhould  be 
one  commnn  law,  one  patent  law,  one  coinage,  and  uniform  weights 
and  measures  throughout  the  Empire. 

Replying  to  the  toast,  Mr.  L.  S.  Amery,  M.P.,  humoroudy  drew 
an  analogy  between  the  House  of  Commons  and  electric*!  pheno- 
mena, and  advocated  reform  in  Parliamentary  methods,  together 
with  the  creation  of  a  Parliament  for  the  Empire.  He  urged  that 
trade  should  not  be  dispersed  at  random  like  a  wireless  message,  but 
should  be  guided  to  this  country  as  by  a  submarine  cable. 

Sir  John  McCall,  Agent-General  for  Tasrrania,  also  replied, 
and  described  the  important  progress  that  was  being  made  in 
developing  the  natural  water-powers  with  which  that  State  was 
richly  endowed.  He  then  proposed  the  toast  of  "  The  General 
Electric  Co.,"  which,  he  said,  employed  over  10,000  hands,  had 
paid  a  regular  annual  dividend,  and  was  the  largest  purely  British 
company  in  the  United  Kingdom.  Its  Buccess  he  attributed  largely 
to  skilful  management,  by  which  the  loyal  co-operation  of  the 
employes  was  secured  ;  the  cempany  took  a  keen  interest  in  the 
welfare  of  its  employes,  and  had  not  abandoned  the  "Sick  Fund  " 
on  the  inauguration  of  the  Insurance  Act.  He  urged  that  the 
Government  should  support  the  company's  carbrn  works — the  only 
one  of  the  kind  in  the  country,  on  which  we  should  be  dependent 
for  the  supply  of  searchlight  carbons  in  time  of  war.  His  own 
instructions  were  to  call  for  tenders  in  the  United  Kingdom  when 
contracts  were  to  be  placed,  not  to  go  on  the  Continent.  He 
congratulated  the  company  on  the  wise  policy  of  starting  sub- 
sidiary companies  in  all  the  Dominions,  and  pointed  out  the 
immense  importance  of  the  markets  of  the  Empire  to  British 
manufacturers. 

Mr  M.  J.  Railing  responded  to  the  toast,  and  dwelt  upon  the 
importance  of  training  men  for  responsible  positions  by  doing 
away  with  watertight  compartmen's  between  the  various  depart- 
ments, and  by  providing  for  the  interchange  of  commercial  and 
engineering  talent.  He  advocated  the  linking-op  of  the  educa- 
tional institutions  thrcughout  the  Empire  on  a  co-operative  basis, 
and  concluded  by  proposing  the  toast  of  "  Scientific  Institutions." 

Mr.  VV.  Ditddell,  President  I  E.E ,  responded,  saying  that  the 
objects  of  those  institutions  were,  first,  to  increase  the  common, 
store  of  knowledge  ;  and,  secondly,  to  organise  knowledge,  to  set 
up  a  standard  of  engineering  knowledge  second  to  none,  so  that 
this  country  should  lead  the  world  in  engineering.  Dr.  Alex. 
Russell  also  responded,  saying  that  no  one  had  done  more  than 
the  chairman  for  the  advancement  of  scientific  training  in  this 
country.  He  (the  speaker)  sent  many  students  to  Witton  Works, 
and  they  all  easily  got  good  posts  afterwards. 

Mr.  L.  G  Byng  proposed  "Our  Guests"  in  a  brief  speech,  to 
which  the  Hon.  J.  G.  Jenkins  and  Mb.  E  Manville  replied. 
Lastly.  Mr.  A.  J.  WALTEES,K.C..p'oposed  the  health  of  the* chairman, 
referring  to  the  ncesi-ity  that  a  business  man  should  have  the  eift 
of  imagination  and  a  profound  knowledge  of  men — qualities  which 
Mr.  Hirst  possessed  to  a  marked  degree.  The  toast  was  accorded 
musical  honours,  and  MR;  HlBST.  briefly  acknowledging  the  com- 
pliment, invited  the  guests  to  drink  to  the  staff  of  the  General 
Electric  Co.  and  their  colleagues  in  distant  lands. 

A  programme  of  music  was  performed  by  the  Blue  Austrian 
Band  during  dinner,  and  a  concert  followed  the  speeches. 

Inquiries. — A  correspondent  asks  : — What  is  the  best 
material  for  making  the  second  layer  of  vulcanised  rubber  black  ,' 
The  makers  of  "  Clemitite  "  insulating  material  are  asked  for. 


Institution    anil     lecture     Notts. -I- 

Mum  iim.     On    M  •  k  a  paps.-r  wan  read  by 

Mr.  .1.  Veit.-h  Wilson 
iii      1    H  ah. w,\y   1  slirrred 

before  the  chairman  and  olhi  •  Railwsy  Co.,  last 

week.  Mr.   Philip  Dawson  ootlined  the  ti  r,.»ry 

railway     e-h  ct  rilicat  ion    iii    America    arid     Borope.        Be     r<  '.■ 

particularly  to  the  electrified  '  m  of  the  New  York    ' 

Haven  and  Hail  lord  System,  which  at  Hurl- 

1; .,  000  1  relg  bt  Hi  arly 

BOO  mile-  of  '  \»  otrloa]  track,   100  loOO 

are  in  use.  The  local  official  opinion  was  all  in  favour  of  electrical 
in  preference  to  itMm  working,  and  one  electric  locomotive  had 
been  at  work  continuously  for  1\  hour-  per  '\»y  fur  16  1 
clays,  with  three  shifts  of  men.  The  New  York  Central  also  had 
some  84  miles  electrified,  and  nerd  68  locomotives,  while  Qm 
Pennsylvania,  which  owned  the  Long  Island  system,  had  a  very 
extensive  electrical  system,  and  was  considering  the  qneetion  of 
electrifying  the  230-mile  section  from  New  York  to  Washington. 
After  touching  briefly  on  tunnel  electrifications,  the,  tpr&ker 
referred  to  the  Butte-Anaconda  mineral  railway  electrification  and 
others  on  the  American  Continent.  In  Europe  the  Prussian  State 
Railways  bad  electrified  some  400  miles  of  main  line,  while  in  Austria 
nearly  250  miles  of  similar  line  were  in  operation.  The  lecturer, 
after  referring  to  heavy  railway  electrification  in  Switzerland — 
some  160  miles  of  line  — concluded  by  an  appreciation  of  the 
pioneer  work  of  the  Italians,  who  were  contemplating  electrifying 
1,500  miles  of  the  State  railways,  and  reference  to  the  work  of  the 
Midi  Hailway  in  France,  which  was  converting  500  miles  of  tra'k. 

Camuriduk.—  A  lecture  and  demonstration  of  varions  processes 
of  electric  welding  was  given  at  the  Engineering  Laboratories, 
Cambridge,  on  the  12th  inst ,  by  Mr.  Reginald  J.  Wallis-Jones, 
before  a  large  audience  of  the  Cambridge  I'nivertity  Engineering 
Society,  Prof.  Bertram  Hopkinson  being  in  the  chair.  Some 
interesting  experiments,  lantern  slides  and  samples  of  welding  work 
were  shown. 

Institution  of  Electrical  Engineers — At  the  meeting  of 
the  Birmingham  Local  Section,  on  Wednesday  last,  a  discussion 
was  held  on  "Electric  Battery  Vehicles,''  the  introductory  note« 
being  by  Mr.  F.  Ay  ton. 

Appointments  Vacant.  —  Shift  engineer  (32s.  6d.), 
engine  driver  (31s),  for  Gillingham  (Kent)  Electric  L'ght  and 
Power  Department ;  assistant  storekeeper  for  Shanghai  Muni- 
cipal Electricity  Department  (£20  month)  ;  assistant  electrical 
engineer  for  Worthing  Corporation  (£140);  plumber-jointer  for 
Municipal  electricity  undertaking,  Singapore  ($175  per  month). 
Particulars  are  given  in  our  advertisement  pages. 

Radium  in  Canada. — It  is  reported  that  pitchblende 

has  been  discovered  in  a  mining  district  of  Ontario. 


OUR    PERSONAL    COLUMN. 

2he  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Slation  Officials. — We  referred  in  our  issue  of 

February  20th  to  a  recommendation  of  the  Ipswich  E.L.  Com- 
mittee that  Mr.  Atton  should  have  a  bonus  of  £100  for  the  past 
year,  and  a  similar  amount  for  1914.  The  Council,  however,  by  a 
unanimous  vote  altered  the  recommendation  of  the  Committee  to 
a  permanent  increafe  of  salary  from  £600  to  £700  per  annum 
instead  of  a  bonus,  the  increase  to  be  retrospective  to  April  1st,  1913. 

On  Wednesday  the  Salford  Corpiration  Electricity  Committee 
selected  Mr.  H.  Richardson,  of  Dundee,  for  the  appointment 
of  city  electrical  engineer,  at  £1,000  per  annum.  Mr.  Richardson 
ha»  been  at  Dundee  for  ten  years. 

Mr.  R.  J.  B.  Benson  has  resigned  his  position  of  charge  engi- 
neer at  the  Swansea  generating  station. 

The  Aberdeen  Corporation  has  decided  to  grant  an  increase  of 
£50  on  the  salary  of  Mr  J.  A.  Bell,  the  city  electrical  engineer, 
whose  present  salary  is  £700  per  annum. 

The  Glasgow  Electricity  Committee  has  recommended  that  three 
of  its  members,  along  with  the  electrical  engineer,  should  represent 
♦  he  department  at  the  Convention  of  the  Incorporated  Municipal 
Electrical  Association,  in  Birmingham,  from  June  15th  to  20th  next. 

Mr.  Akchibaid  Page,  chief  assistant  electrical  engineer  at 
Glasgow,  was  on  the  short  leet  of  applicants  for  the  appointment  of 
electrical  engineer  for  the  Burgh  of  Salford,  but  the  Glasgow 
Electricity  Committee  expressed  the  opinion  that  in  view  of 
the  large  extension  of  the  generating  plant  to  be  undertaken  in 
connection  with  the  new  generating  station  at  Dalmarnock,  it  was 
very  desirable  that  the  services  of  Mr.  Psge  should  in  the  mean- 
time be  retained  by  the  Corporation.  The  Committee  bavirg  con- 
sidered the  statements  made  by  the  convener  and  the  engineer, 
as  to  the  necessity  of  retaining  Mr.  Page's  services,  and  as  to  his 
willingness  to  remain  in  the  employment  of  the  Corporation  for  a 
period  of  years,  recommended  the  Corporation  to  increase  his 
salary  from  £650  to  a  maximum  of  £i00  per  annv.ni  by  annual 
increments  of  £25. 

Mr.  C.  E.  Davis,  mains  superintendent,  at  Erith,  has  been 
appointed  to  the  {.oeition  of  mains  superintendent  to  the  Hammer- 
smith Council,  at  £150  per  annum.  There  were  35  applicants  for 
the  position. 
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The  Khoreditch  B.C.  Law  and  Establishment  Committee  reports 
that  the  motion  for  an  increase  of  the  salary  of  Mb.  Russell, 
borough  electrical  engineer,  from  £600  to  £7.",0  per  annum  was 
not  carried,  in  consequence  of  an  equal  number  of  votes  being 
given  for  and  against. 

The  Stoke  Newington  General  Purposes  Committee  recommends 
the  following  increases  of  salary  to  officials  of  the  electricity  depart- 
ment:—  Mu.  S.  Hank,  electrical  engineer,  £270  to  £280  per 
annum:  Mr.  H.  Large,  first  station  assistant,  £120  to  £130; 
Mr  E.  G.  Mackenzie,  second  station  assistant,  37s.  6d.  per  week 
to  £2  ,  Mr,  A.  II.  Gay,  third  station  assistant,  from  38b.  to  35s. 

Tramway  Officials. — The  Colne  Corporation  has 
appointed  Mr.  T.  G.  Richardson,  assistant  manager  of  the 
Bradford  city  tramways,  to  the  post  of  tramways  manager. 

i.pnfral. — Mb.  Herbert  Broadbent,  electrical  engi- 
neer to  the  Corporation  of  Perth,  West  Australia  has  just  left  this 
country  on  his  return  to  Australia,  having  completed  the  arrange- 
ments in  connection  with  the  conversion  of  his  undertaking  to 
AC.  supply,  in  conjunction  with  the  Government  of  Western 
Australia. 

It  in  reported  that  Mr.  II.  L.  COOPER,  who  designed  the  Mis- 
sissippi dam  at  Keokuk,  Iowa,  has  been  asked  to  advise  the 
Egyptian  Government  regarding  the  utilisation  of  the  power  of 
the  Assouan  Dam. 

It  is  stated  that  the  Leeds  Corporation  Committee,  which  has 
been  considering  the  question  of  municioal  labour  sin-e  the  strike 
of  last  j< ar,  recommends  that  all  committees  employing  labour 
shnll  merge  into  one.  and  that  the  tramwavs,  cleansinc  and  high- 
ways departments  shall  all  be  controlled  by  Mr.  J.  B.  Hamilton, 
the  Corporation  tramways  manager,  whose  salary  shall  be  advanced 
from  £1  000  to  £1.500  per  annum. 

On  Saturday  last  at  Glasgow  SIR  W.  BEABDMORE  Bart.,  was  pre- 
sented with  an  illuminated  address  by  h;s  emphyes  in  Parkhead 
Forge.  Dalmuir,  and  Mossend.  Lady  Beardmore  was  presented  with 
an  antique  silver  epergne  and  a  bouquet.  It  was  announced  that 
the  King  and  Queen  had  arranged  to  visit  the  works  at  Dalmuir 
and  Parkhead  in  July. 

Mr.  (iRORGE  Balfour,  prospective  Unionist  candidate  for 
G->va",  addre-sed  a  crowded  meeting  in  the  Cinema  Picture  House 
last  Friday  on  the  subject  of  Ulster's  resistance  to  Home  Rule. 

Mr.  A  i.an  Lee,  who  was  engineer-clerkof-the-  works  with  Messrs. 
Handed  k  k  Dykes,  consulting  engineers,  has  been  appointed  con- 
stru -tional  eneineer  on  the  outside  staff  of  the  British  Insulated 
and  Helsby  Cab'ep,  Ltd.,  Prescot. 

Mr.  W.  A  Davis  is  resigning  his  position  with  Messrs. 
Edmnndson's  Electricity  Corporation,  Ltd.,  on  the  2lst  inst,  to 
take  up  a  position  as  manager  for  the  Adnil  Electric  Co.,  Ltd  ,  at 
their  new  branch  at  25.  Victoria  Street.  Westminster,  which  will  be 
opened  on  March  30th.  He  will  also  be  representing  Messrs. 
Edwards  Bros.,  of  Birmingham,  fittings  makers,  at  the  same  address. 

The  marriage  took  place  at  Darlington  on  March  12th  of  Mb. 
John  Leggot,  of  Messrs.  Merz  &  McLellan,  and  Mies  Aline 
Bartl"tt.  youngest  daughter  of  Alderman  J.  W.  Bartlett,  J.P.,  of 
Darlington. 

Mb.  J.  Aetbub  Sykes,  MI.E.E.,  chief  electrical  engineer  to 
Messrs.  Wm.  BeardmorP&  Co..  Lfd.,  Parkhead  Forge  Steelworks  and 
Ordnance  Factories,  Glasgow,  has  received  the  appointment  of 
assistant  to  the  general  manager  ;  and  Mb.  J.  Prentice,  superin- 
tendent of  sub-stations,  Glapgow  Corporation  Electricity  Depart- 
ment, has  been  appointed  to  the  vacant  post. 

Mr  J.  J.  OHTBWBLX,  of  the  firm  of  Cbiswel!  &  Co.,  buying  agents, 
Craven  House,  Kingsway,  is  shortly  leaving  London  on  a  business 
tour  through  Canada.  He  would  be  pleased  to  hear  from  manu- 
facturers interested  in  the  Canadian  trade. 

Mb.  W.  Vincent  Waite  has  severed  bi«  connection  as  joint 
managing  director  with  Messrs.  Broom  &  Wade.  Lfd.,  engineers 
High  Wycombe,  and  requests  that  all  communications  be  addressed 
to  his  private  address,  "Dunoon,"  West  Wycombe  Road,  High 
Wycombe. 

The  following  appointments,  have  been  made  at  the  B 'rough 
Polytechnic  Institute  : — Chief  assistant  in  Electrotechnics  Detart- 
ment— Mb.  George  A.  Tomlinson,  B  Sc,  vice  H.  S.  Saundeb6, 
appointed  respon-ible  master  to  a  LC.C.  Junior  Technical  Insti- 
tute ;  assistant  in  Engineering  Department— Mr.  George  W.  Bird, 
B.Sc,  vice  A.  E.  Gladwyn,  B  Sc,  appointed  to  West  Ham  Technical 
Institute. 

Obituary. — Mr.    John   Gott. — In  our  last  issue  we 

were  only  able  to  refer  very  briefly  to  the  work  of  the  late  Mr. 
Gott,  who  passed  away  at  Brighton  on  the  8th  inst.  The  death  of  this 
gentleman,  which  followed  on  an  attack  of  pleurisy  and  pneumonia, 
has  been  heard  of  with  deep  sorrow  by  tehgraph  engineers  and 
electricians  all  over  the  world.  Mr.  Gott  was  one  of  the  few 
remaining  pioneer  submarine  cable  engineers,  and  the  value  of  his 
work  in  electrical  testing  and  practical  telegraphy  is  widely  known, 
while  his  genial  disposition  endeared  him  to  all  who  were  associated 
with  him.  Mr.  G  >tt  was  born  at  Kendal,  Westmorland,  England, 
in  1840,  and  entered  the  telegraph  service  early  in  life.  His  first 
employment  was  with  the  Electric  and  International  Telegraph 
Co.  About  the  year  lSf.l  he  was  selected  to  serve  at  Nap'es,  Italy, 
in  the  supervision  of  international  traffic  passing  over  the  Italian 
Government  landlines  In  1803  he  went  to  Tripoli,  where  he  was 
employed  in  the  operation  of  the  first  Mediterranean  cable,  later 
going  to  Malta  on  the  same  work.  In  the  year  1864  he  was 
telfC-ed  to  accomnany  the  steamship  Great  Eastern  as  one  of  the 
electrical  staff  when  that  vessel  made  ht-r  first  attempt  to  lay  a 
trans- Atlantio  oable.  In  16G9  he  accepted  the  position  of  superin- 
tendent   and    electrician     at     F*t    Pierre,    Miquelon,    when    the 


cable  of  the  first  French  Atlantio  Cable  Co.  was  laid. 
Mr.  Gott  was  one  of  the  first  men  to  work  the  mirror 
galvanometer  for  transmitting  submarine  cable  messages  and  the 
first  to  install  Lord  Kelvin's  siphon  recorder.  In  the  year  1870  he 
carried  out  a  unique  experiment  by  which  he  transmitted  wireless 
signals  through  a  distance  of  about  8  miles  at  St.  Pierre,  Miquelon, 
using  the  earth  as  a  conductor.  In  the  same  year  he  invented  an 
instrument  which  hecalleda"Fault-SearcherCoil, "which  has  proved 
extremely  useful  in  the  localisation  of  faults  in  subterranean  lines ; 
this  fascinating  invention  led  to  devising  a  means  for  communi- 
cating between  ship  and  shore  through  a  picked-up  cable  without 
cutting  the  cable  or  disturbing  the  sheathing  wires.  In  1877  in 
a  paper  to  the  Journal  of  the  Society  of  Telegraph  Engineers, 
London,  he  described  an  ingenious  experiment  that  he  had  carried  out 
in  telephonic  transmission  by  means  of  a  siphon  recorder,  in 
support  of  the  theories  of  Prof.  Bell's  telephone  invention  which 
had  only  shortly  before  that  been  made  public  In  the  year  1881 
he  introduced  an  important  modification  of  Lord  KelviD's  formula  in 
connection  with  the  measurement  of  the  electrostatic  capacity  of 
condensers  and  cables,  and  the  value  of  this  method  has  been 
so  well  recognised  by  submarine  cable  engineers  that  it  is  now 
used  as  a  standard  test  and  is  known  as  "Gott's  capacity 
test."  In  1884,  upon  his  retirement  from  the  French  Cable  Co.'s 
service,  he  became  chief  electrician  of  the  Commercial  Cable  Co., 
which  position  he  held  until  his  death.  In  1892  he  made  another 
important  invention,  which  is  known  as  the  "Gott  Ratio  Arm." 
His  method  made  it  possible  to  avoid  the  necessity  for  temperature 
corrections  for  the  resistance  of  Wheatstone  bridge  coils  in  tests 
by  introducing  coils  of  manganin  for  one  of  the  ratio  arms.  It 
also  made  it  possible  to  obtain  measurements  in  modern  units  by 
means  of  a  bridge  wound  to  discarded  standards.  Mr.  Gott's 
crowning  success,  however,  was  his  recent  invention,  described  in 
our  other  pages  to-day,  whereby  he  made  possible  direct  com- 
munication between  the  Pacific  coast  of  the  United  States  and 
Canada,  and  Europe,  without  the  aid  of  human  retrans- 
mission at  intermediate  stations.  This  fitting  climax  to  his  long 
career  is  acknowledged  to  have  been  the  greatest  triumph  in  tele- 
graphy in  the  pretent  century  :  by  its  means  cables  and  landlines 
can  be  linked  up  together,  and  the  ordinary  Morse  method  of 
operation  used.  He  also  latterly  invented  a  new  and  improved 
system  of  quadruplex  working.  Being  a  man  of  retiring 
disposition  and  gn-at  modesty,  there  is  not  so  much  on 
public  record  of  hia  accomplishments  in  submarine  cable  tele- 
graphy as  there  should  be,  but  he  was  always  ready  to  assist 
those  who  sought  his  advice,  and  his  advice  was  always  that  of  a 
man  of  sound  judgment,  ripe  experience  and  kindly  purpose.  As 
chief  engineer  of  the  Commercial  Cable  Co.,  it  fell  to  his  lot  to 
examine  many  proposed  improvements  and  to  take  part  in  many 
expeditions  ashore  and  an  jat.  He  was  a  deep  student  of  submarine 
te'egraph  engineering  problems,  and  had  no  peer  in  the  testing  and 
localising  of  faults  and  breaks  in  submarine  cables.  He  made 
some  valuable  suggestions  for  extending,  in  electrical  testing,  the 
use  of  curve  sheets  in  the  application  of  graphic  methods  to  the 
localisation  of  cable  breaks.  These  suggestions  were  adopted  and 
are  largely  used  to  day.  In  the  pursuit  of  his  scientific  researches 
he  was  restless  aDd  untiring,  and  at  times  he  became  so  absorbed 
in  his  work  that  he  often  forgot  both  food  and  sleep.  His  death  is 
a  great  loss  to  the  telegraph  profession,  as  well  as  to  his  many 
personal  friends. 

Prof.  E.  J.  Houston. — We  learn  with  great  regret  of  the 
death,  which  occurred  at  Philadelphia  on  March  1st,  from  heart 
disease,  of  Prof.  Edwin  J.  Houston.  The  name  of  Houston  has 
long  been  one  of  the  household  words  among  electrical  students 
and  engineers  all  the  world  over,  as  that  of  an  eminent  teacher, 
writer,  expert  and  inventor.  He  was  one  of  the  inventors  of  the 
Thomson-Houston  arc  lighting  system,  was  for  three  years 
president  of  the  American  Institute  of  Electrical  Engineers,  chief 
electrician  to  the  Word's  Fair,  Chicago,  author  of  a  number  of 
text-books,  and  editor  of  an  electrical  dictionary.  The  American 
Electrical  Review,  just  to  band,  in  the  course  of  a  brief  obituary, 
states  that  he  was  Emeritus  Professor  of  Physics  at  Franklin  Insti- 
tute, Professor  of  Physics  at  the  Medico-Chirurgical  College,  and  a 
member  of  the  American  Institute  of  Mining  Engineers  and  the 
American  Philosophical  Society.  For  many  years  Prof.  Houston 
occupied  the  chair  of  Natural  Philosophy  and  Physical  Geography 
in  the  Central  High  School  of  Philadelphia.  He  was  in  his  68th 
year. 

Mr.  Samuel  Habtford. — We  deeply  regret  to  record  the  death, 
which  occurred  in  the  General  Hospital  in  Montreal  on  February 
3rd,  lafter  a  short  illnesB  from  bronchial  pneumonia,  of  Mr.  Samuel 
Hartford,  who  was  well  known  to  many  men  in  the  cable  section 
of  the  electrical  trade.  For  many  years  the  deceased  gentleman 
was  in  the  employ  of  Messrs.  W.  T.  Glover  &  Co.,  Ltd.,  as  traveller 
and  secretary.  Later  he  was  connected  wjth  the  formation  of  the 
Liverpool  Electric  Cable  Co  .  Ltd.,  and  Samuel  Hartford  &  Co  ,Ltd., 
cable  manufacturers,  of  Liverpool.  It  was  after  the  last-named 
company  went  into  liquidation  that  Mr.  Hartford  went  to  Canada 
in  May  last  yeaT.  He  leaves  a  widow,  and  three  children  all  under 
five  years  of  age,  and  his  death  was  quite  unexpected. 

Mb.  George  Westinghouse  —By  the  death  of  Mr.  George 
Westinghouse  we  have  lost  one  of  the  great  world  leaders  of  the 
electrical  industry.  On  both  sides  of  the  Atlantic  he  was  well 
known  by  reason  of  his  large  interests  in  electrical  manufacturing, 
and  his  inventions  in  electrical,  gas  engine,  air-brake,  railway 
signalling  and  other  departments.  II-  was  born  in  ScheDec'ady 
68  years  ago,  and  he  passed  away  suddenly  in  New  York  on  March 
12th.  For  several  years,  it  will  be  remembered,  he  presi  led  in 
London  over  the  annual  meetings  of  the  British  Westinghouse 
Electrio  and  Manufa'  turing  Co.,  of  which  he  was  ohairman.  We 
hope  to  refer  to  his  life  and  career  more  fully  in  a  later  Issue. 
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Kb.  W.  (Jihi'I'ku.  Aii  1 1 !■  i m -nt  whm  held  at  fork  on  ICacota  lltfa 
Into  the  oama  of  death  o(  llr.  Walter  Ohippar,  traffic  manager  of 
the  city  tramwaj/H.  Mr.  Ohlpper,  who  bad  irraoraliy  enjoyed  good 
koalth,  awokr  on  the  pravioni  morning  and  complained  oi  pain 
in  inn  head.  A  dootor  wai  lent  For,  bat  Id  the  meanwhile  Hi 
Chipper  died.  The  modioal  evidenoi  attrlboted  death  t<i  heart 
dineaHO,  and  a  verdict  wan  pivon  to  that  offei  talle 

tion  of  tho  eleotrio  tramwayi  in  the  city  Ur.  Ohlpper  had  been  traffl 
manaifor,  having  beon  previously  manager  of  tho  home  tramu  jyH. 
He  wbh  a  native  of  Woolwich,  whoro  for  K>me  JtUt  he  ITM  manager 
of  the  tram  way  h. 

Wills. — Tho  late  Mi;.  Salomon  I-'ai.k,  managing  director 

of  MeBBra.    Kalk,   Stadelmann   &    Co.,   Ltd.,  left  estate  valued  at 
#133,183  gross. 

The   late  Mu.   MA.BOU8  ZAMBBA   (of   Negretti  .V.  Zambra)  loft 
#81,609  gross  and  £80,197  not  personalty. 


'I  be  annual  i 
Electrical   I 
\  j ■  .i.i-  pn  tiding.     In  n 

( ' 1 1 a 1 1 r \ i  in  said  the  U  I ■■■ 

Mi-;,     ii  i  I    i 

prop    •  -I    that   (In-   balance,   amounting 
applied  ;i .  follow*    81,096  i'i  tin    n  ervc  fum 

-  dividend  on  tin-  ordin  >  •of  t\ 

in  i  cenl    i'ii   iii-     ear,  leavii 
The  'lr- idend  wae  J  i«-r  rent,  m  - 
and  the  amount  oai  i  u  >l  for  ward  - 

was  in  ii  very  sound  i  ■   hoped  thai 

in.  i.  .i  would  i»  oontinui  'I  in  the  to 

Mr.  II.  S.  Day  seconded  th<:  motion,  and  '■■ 
adopted. 


NEW    COMPANIES    REGISTERED. 


Bishop's  Castle   Electric   Light   and    Power   Co.,    Ltd. 

(184,615).— This  company  w»a  registered  on  Maroh  llltli,  with  a  capital  of 
£'i  600  in  £1  shares,  to  oarry  on  at  Hishop's  Castle  and  elsewhere  in  the  oounty 
of  Shropshire,  the  business  of  an  eleotrio  supply  oompany,  to  take  a  transfer 
of  the  right  i,  privileges,  liabilities  and  obligations  conferred  or  imposed  upon 
H.  O.  H.  Wenman  by  an  agreement  between  himself  and  the  Corporation  of 
Bishop's  Castle  The  subscribers  (with  one  slure  each)  are :—  Q.  W. 
Summers,  Penn  Fields,  Wolverhampton,  gentleman;  F.  S.  Turner,  Wood- 
lands, Dudley,  manufacturer  :  F.  H.  Hendle,  O  ifcs  Crescent.  Wolverhampton, 
printer;  H.Donaldson,  Heath  Hayes,  Cannook.seoretary  ;  H.  0.  H.  Wenman, 
42,  Lichneld  Stroet,  Wolverhampton,  consulting  ongineer;  D.  B.Campbell, 
79,  Lichfield  Street,  Wolverhampton,  incorporated  acoountant;  F.  R.  W. 
Hayward,  65  Liohflold  Htreet,  Wolverhampton,  solicitor.  Minimum  oash 
subscription,  700  shares  ;  the  number  of  direotors  is  not  to  be  less  than 
three  or  more  than  seven;  the  first  are  G.  W.  Summers,  F.  S.  Turner,  F.H. 
Hendle,  H.  Donaldson  and  H.  O.  H.  Wenman  ;  qualification,  £25.  Registered 
offloe,  79,  Liohfleld  Street,  Wolverhampton. 

Frederick  Hillier,  Ltd.  (131,553) — This  company  was  regis- 
tered on  Maroh  13th,  with  a  capital  of  £500  in  £1  shares,  to  carry  on  the 
business  of  eleotrioal  engineers,  exhibition  Bhow  oa6e  fitters  and  general  con- 
tractors. The  subscribers  are  :  — F.  Hillier,  89.  Malvern  Road,  Kilburn,  N.W., 
builder,  &c,  100  shares;  L.  Franklin,  11,  Belfast  Chambers,  Regent  Street, 
W.,merohant,  25  shares;  J.  Bruoe,  11,  Southampton  Row,  W.C.,  accountant, 
10  shares.  Private  company.  Table  "A"  mainly  applies.  Seoretary,  J. 
Bruce.    Registered  office,  11,  Southampton  Row,  Holborn,  W.C. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


City  of  Oxford  Electric  Tramways,  Ltd.— A  memorandum 

of  satisfaction  in  full  on  February  23rd,  1914,  of  debenture  dated  February  18th, 
1910,  securing  £55,000,  has  been  filed. 

British  and  Colonial  Lighting  Co.,  Ltd.— A  memorandum 

of  satisfaction  in  full  on  February  26th,  1914,  of  debeotures  dated  May  12th, 
1909,  June  25th,  1912,  and  February  14th,  1913,  securing  £7,000,  has  been 
Bled. 

Electro-Flex  Steel   Co.,   Ltd.— I*sue  on   March  7th,  1914, 

of  £7,000  debs.,  part  of  a  series  of  which  particulars  have  already  been  filed. 

Pernambnco  Tramways  and  Power   Co.,   Ltd.— Issue  on 

February  26th,  1914,  of  £100,000  debs.,  part  of  a  series  of  which  particulars 
Have  already  been  filed. 

Church    Stretton    Electric    Supply    Co.,    Ltd.— Mortgage 

datei  March  5tb,  1914,  to  secure  £550,  charged  on  land  with  generating  works 
thereon  aiCrossways,  Church  Strettjn,  and  a  Provisional  Order,  Holder:  E. 
Bond,  43,  Thorloe  Square,  South  Kensington. 

Wellinsrbfirough     Electric     Supply    Co.,   Ltd.  — Issue    on 

Maroh  3rd,  1914,  of  £1,000  debs.,  part  of  a  series  of  which  particulars  have 
already  been  filed. 


CITY    NOTES. 


J  arrow  and  District  Electric  Traction  Co.,  Ltd. 

The  directors'  report  for  1913  shows  a  total  revenue  of  £7,733, 
an  increase  of  £501.  After  deducting  all  expenses  chargeable 
to  revenue,  including  interest  on  debentures  and  loans,  and 
making  a  provision  of  £'800  for  renewals,  there  remains  a  sur- 
plus of  £2,458,  plus  £843  brought  forward.  There  is  placed 
to  reserve  £1,025,  a  dividend  on  the  ordinary  shares  at  the 
rate  of  2$  per  cent,  for  the  year  absorbs  £1,249,  and  £1,028 
is  carried  forward.  The  shipbuilding  industry  in  the  district 
was  satisfactory  during  the  year,  and  the  traffic  receipts  conse- 
quently show  a  gratifying  increase. 

The  Northern  General  Transport  Co.,  Ltd.,  which  was  formed  with  the 
object  (inter  alia)  o'  carrying  on  and  developing  in  the  Northern  Counties 
transport  business  in  all  its  branches,  made  an  offer  to  all  the  Shareholders 
of  the  Gateshead  and  District  Tramways  Co.,  the  Tvnemouth  and  District 
Electric  Traction  Co.,  Ltd..  and  this  Company  respectively,  to  exchange  their 
holdings  for  fully  paid  holdings  in  the  Transport  Co.  on  the  terms  contained 
in  a   letter  dated   12th   December,  1913,   from   the  Transport   Co. 

Holders  of  9!)  per  cent,  of  the  total  issued  share  capital  of  this  Company 
hav'e  acrtpteti   the  Transport   Co.'s  offer  to  exchange   snares. 


Oxford  Electric  Co.,  Ltd, 

The  annual  meeting  was  held  on  March  Gth  at  Oxford.  Sir 
Henry  Mance,  in  his  financial  memorandum,  read  by  the 
Secretary,  said  that  the  capital  expenditure  under  the  heading 
engines  and  boilers  was  chiefly  due  to  the  i  ucocfc 

boilers  and  steam  piping,  which  cost  about  £1,600;  150  ser- 
vices to  new  consumers  cost  nearly  £1,000;  moving  the  sub- 
station from  George  Street  to  lied  Lion  Square  cost  £415  for 
mains,  and  the  duplicate  h.t.  mains  to  Walton  Street  sub- 
station cost  £032.  Nearly  40  new  consumers  were  on  a  hire- 
purchase  arrangement.  The  total  capital  expenditure  of  the 
year  was  £8,400,  and  as  there  was  no  finality  in  the  capital 
account  of  an  electric  light  undertaking  it  would  be  necessary 
to  create  fresh  capital  to  meet  or  partially  meet  the  expendi- 
ture of  the  next  few  years.  At  present,  after  allowing  for  the 
writing  off  of  obsolete  plant,  the  capital  account  was  over- 
drawn to  the  extent  of  £16,817.  As  regards  revenue,  account, 
thanks  to  the  Diesel  engine,  the  increase  in  the  fuel  bill  was 
trifling,  although  coal  was  higher,  and  they  had  generated  an 
additional  70,000  units. 

Mr.  Francis,  the  Chief  Engineer,  then  gave  an  account  of 
the  engineering  work  done  during  the  year.  The  new  sub- 
station had  been  designed  to  accommodate  all  reasonable  ex- 
tensions that  might  be  expected  in  the  future,  and  would 
accommodate  the  Broad  Street  battery,  which  would  be  trans- 
ferred as  soon  as  the  lease  of  the  Broad  Street  premises  ex- 
pired. Two  new  boilers,  while  occupying  the  same  space,  were 
nearly  double  the  capacity  of  those  displaced.  The  average 
price  of  coal  per  ton  during  1913  was  8.9  per  cent,  over  that 
of  the  preceding  year.  The  cost  of  fuel  oil  had  increased  55 
per  cent.,  but  this  did  not  affect  the  fuel  figures  for  1913  as 
they  were  still  using  oil  obtained  under  the  old  contract  at  a 
much  more  favourable  price.  They  endeavoured  to  bold  a 
stock  of  coal  which,  with  all  supplies  cut  off,  would  last  about 
one  month  in  the  winter  and  two  and  a-half  months  in  the 
summer.  In  addition,  a  stock  of  fuel  oil  was  carried  for  the 
Diesel  engine  which  would  enable  the  winter  stock  of  coal  to 
last  about  a  further  three  weeks  and  extend  the  summer 
period  to  about  four  months.  The  final  test  of  the  Diesel 
engine  was  taken  in  April,  1913,  the  result  being  quite  satis- 
factory. Since  that  date  till  the  end  of  the  year,  the  engine 
ran  a  total  of  2,544  hours.  It  generated  during  the  year  26.6 
per  cent,  of  the  total  units,  a  lower  percentage  than  would 
have  been  the  case  but  for  the  curtailing  of  the  running  of 
the  engine  on  account  of  the.  high  price  of  fuel  oil.  In  July, 
the  engine  generated  96  per  cent,  of  the  total  units  for  the 
month.  In  some  respects,  the  year  1913  has  been  a  record  one, 
more  kilowatts  having  been  demanded  than  during  any  pre- 
vious year.  This  had  been  chiefly  required  for  motive  power, 
33  motors  equalling  153  h.p.  having  been  added.  The  total 
number  of  motors  now  on  the  system  was  249,  equalling 
709  h.p.  A  satisfactory  feature  was  the  more  extended  use  of 
motive  power  by  builders  for  mortar  mills,  concrete  mixing, 
stone-cutting  and  hoists.  The  number  of  heating  appliances 
(radiators,  kettles  and  irons)  added  was  59,  as  against  54  in 
1912,  bringing  the  total  number  of  heating  appliances  up  to 
274.  The  number  of  new  services  during  the  year  was  162,  as 
against  146  in  1912. 

The  Chairman  said  that  the  most  satisfactory  feature  in  the 
report  was  the  increase  in  the  revenue  from  the  sale  of  cur- 
rent during  the  year,  some  £700  or  £800,  because  this  im- 
provement had  taken  place,  notwithstanding  the  much  larger 
use  of  lamps  of  lower  C.p.  Notwithstanding  the  higher  price 
of  coal  and  fuel  oil,  the  cost  per  unit  generated  was  slightly 
less  than  it  was  in  the  previous  year.  Of  course  their  Diesel 
engine  helped  a  little — not  so  much  as  they  had  hoped  when 
they  first  made  up  their  minds  to  obtain  this  unit.  \Yhen  the 
tremendous  rise  in  the  price  of  oil  took  place  he  told  the 
manager  of  one  of  the  leading  oil  companies  that  if  they  per- 
sisted in  this  high  price  they  would  temporarily  kill  the  Diesel 
engine  industry  They  might  take  their  own  case  a*  exempli- 
fying the  truth  of  that  Had  the  oil  remained  at  the  price 
they  at  first  paid,  they  would  certainly  have  ordered  another 
Diesel  engine,  but  ns  it  had  turned  out  they  had  obtained  two 
Babcock  boilers.  There  was  one  advantage  in  the  Diesel 
engine.  If  one  or  more  of  the  steam  units  broke  down,  the 
Diesel  engine  could  be  started  up  in  about  two  minutes.  "This 
was  a  very  great  advantage,  and  he.  believed-  when  oil  -fell  to 
a  more  ren'onable  price  they  would  have  every  reascfn  te-  ton- 
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gratulato  themselves  on  having  obtained  one  of  these  engines. 
or  satisfactory  figure  in  the  accounts  was  the  reserve, 
which  now  amounted  to  over  i'20,000.  Thoy  were  constantly 
1  to  make  extensions  which  were  remunerative  and  the 
increased  demand  tor  current,  which  would  go  on,  would  make 
it  necessary  (ram  time  to  time  to  [natal  additional  units  to 
increase  the  capacity  of  the  plant.  It  was  to  meet  that  kind 
of  expenditure  that  they  asked  them  to  provide  sufficient 
capital.  £25,000,  to  be  issued  gradually  as  occasion  required. 
He  had  been  asked  whether  they  were  likely  to  require  any  of 
this  new  capital  this  year.  He  was  doubtful.  It  would  be 
only  11  small  amount  fate  m  the  year.  The  question  of  the 
electrification  of  the  Oxford  trams  seemed  to  be  postponed 
indefinite  Ij 
Sir  ROBERT  BuCXBLL  seconded  the  resolution. 


An  extraordinary  general  meeting  followed  at  which  a  reso- 
lution was  passed  to  increase  tin    capital  of  the  company  t<> 
0  by   the  creation  of  five  thousand  new  shares  of  £5' 
each  (preference  shares  live  per  ccDt). 


Harrow  Electric  Light  and  Power  Co.,  Ltd. 

THE  directors  report  that  119  new  installations,  representing 
•27.5  K.w.  additional  demand,  were  connected  to  the1  mams 
during  1918.  \t  the  end  of  the  year  there  were  1,629  con- 
rs  with  aggregate  requirements  amounting  to  1,567  k.w. 
The  output  lor  the  year  was  526,201  units.  The  balance  to 
the  credit  of  the  net"  revenue  account,  after  deducting  deben- 
ture interest  and  the  interim  dividend  on  the  preference 
shares,  was  £2,340.  The  directors  recommended  the  final  divi- 
dend on  the  preference  slums  requiring  £375,  a  dividend  on 
the  ordinary  shares  at  the  rate  of  5  per  cent,  per  annum 
absorbing  £1,667,  carrying  forward  £298.  The  new  offices  and 
showrooms  in  College  Road  have  now  been  completed. 


The  annual  meeting  was  held  on  March  5th.  Mr.  J-  N. 
Stuart,  who  presided,  said  that  the  increase  in  lighting,  as 
well  as  the  greater  extension  of  heating  and  cooking  by  elec- 
tricity, had  given  a  rise  in  consumption  of  64,000  units,  or 
14  per  cent.  This  was  the  largest  increase  in  consumption 
they  had  ever  had,  and  the  sales  for  the  year  were  526,201. 
The  tariff  based  on  the  assessed  value  of  premises  had  been 
taken  up  by  about  10  per  cent,  of  the  consumers,  who  were 
thoroughly  "satisfied  with  this  system  of  charging.  Heaters 
had  been  taken  up  encouragingly,  and  although  the  charge 
was  low,  it  helped  revenue,  being  mostly  a  day  load.  The 
electrical  industry  was  always  advancing  and  they  now  had 
on  the  market  a  half-watt  lamp  of  500  c.r.  and  upwards.  They 
already  had  a  fair  number  of  cookers  out  on  hire,  and  expected 
many  more  to  be  nut  in  use  as  the  summer  approached.  The 
gross  profit,  £6,337,  was  considerably  in  excess  of  the  best 
year  that  they  had  previously  had.  The  cost  per  unit,  2.24d., 
"was  the  lowest  they  had  yet  reached.  With  the  £2,600  put 
to  depreciation,  that  account  now  stood  at  £27,300.  The 
installation  account  showed  a  small  profit 

The  report  was  adopted. 


Madras  Electric  Tramways,  Ltd. 

The  annual  general  meeting  was  held  on  March  T2th,  at  the 
offices,  Dashwood  House,  E.C.  Mr.  Arthur  Maxwell  Quill 
presiding. 

The  Chairman,  in  moving  the.  adoption  of  the  report  (see 
li>.  Rev.  p.  460),  said  the  accounts  again  showed  an  improve- 
ment upon  the  preceding  year,  their  profit  from  running,  after 
providing  for  all  expenses  in  Madras,  having  increased  from 
£20,010  in  1912  to  £20,975,  or  about  5  per  cent.  Adding 
interest  from  investments,  etc.,  they  had  a  total  gross  profit 
of  £21,34-5.  As  he  anticipated  last  year,  the  option  which  they 
had  granted  on  8.500  preference  shares  was  fully  exercised, 
and  the  total  number  of  shares  of  that  class  now  allotted  was 
20,000.  The,  only  other  item  in  the  balance  sheet  to  which 
he  need  refer  particularly  was  the  depreciation  and  renewal 
fund.  During  the  year  they  n  laid  a  considerable  portion  of 
their  track  with  90lb.  rails,  the  total  amount  chargeable  to 
the  fund  being  £6.545.  They  had,  however,  porvided  a 
sum  of  £7,000  out  of  profits,  thus  increasing  the  amount  at 
the  credit  of  the  fund  to  £8,100.  Although  the  latter  amount 
might  not  appear  large,  it  must  be  remembered  that  they 
had  during  the  last  few  year-,  re-laid  practically  the  whole 
of  the  track,  and  rebuilt"  the  whole  of  their  old  type  of 
cars.  The  present  renewals  would  he  completed  this  year,  and 
the  expenditure  thereon  should  during  the  next  10  or  12  years, 
therefore.,     be     greatly     reduced.        Tl  receipts 

nuring  1913  amounted  to  Rs.  644.201,  being  an  inn 
of  7.71  per  cent,  on  1912.  and  the  numb  r  of  pas- 
sengers carried  was  16,747,^53.  an  increase  <,f  5.36  per 
cent.  That  improvement  was  due  entirely  to  natural 
growth,  which  he  was  pleased  to  say  was  being  main- 
tained this  vear.  the  increase,  in  traffic  receipts  for  the  first 
two  raonths"being  at  the  rate  of  9.3  per  cent,  on  1913.  The 
opinion  expressed  by  him  at  their  last  general  meeting  that 
th«y  could  hardly  look  for  any  marked  improvement  from  the 


existing  lines  was  therefore  over-conservative.  They  had,  how- 
ever, last  year  a  considerable  increase  in  operating  expenses, 
due  to  the  congestion  in  the  district  of  Chuitadnpet,  where  a 
single  line  only  was  practicable.  As  he  told  them  at  their 
last  general  meeting,  negotiations  had  been  proceeding  for 
a  long  tiiiu  ,  foi  a  ili\  i-i  sii  >n  of  this  line  along  Mount  Uoad, 
but  he  was  sorry  to  Bay  that  no  settlement  had  yet  been 
arrived  at.  The  proposal  t..  lay  a  line  along  .Mount  Uoad  and 
Guard  Road  ova  Goverrunenl  House  Bridge  and  St. 
.Mary's  Bridge,  was  1 1.  > t  favourably  received,  anil  they  ocaot- 
curred,  as  an  alternative,  in  a  proposal  made  by  the  corporation 
to  lay  a  double  line  through  Napier  Park.  Government,  bow- 
had  now  suggested  a  scheme  of  road  widening  in  Chiut- 
adripel  which  would  permit  of  a  double  Inn  of  rails  through 
that  area.  It  was  proposed  that  the  cost  of  the  road  widening 
should  be  borne  by  Government,  the  Madias  Corporation,  ami 
themselves,  and  as  soon  as  estimates  of  the  cost  wore,  obtained, 
they  would  give  the  proposal  their  careful  consideration. 
Meantime  any  extension  of  their  undertaking  was  impossible, 
as  they  could  not  handle,  further  traffic  until  the  difficulty 
in  Chiutadripet  was  overcome.  Their  costs  of  operation  had 
been  increased  by  higher  rates  of  wages  to  their  employees  and 
by  the.  provision  of  uniforms  to  drivers  and  conductors.  Thin 
managers  in  Madras  had  always  shown  a  deep  interest  in  the 
welfare  oi  the  men,  and  they  were  glad  to  encourage  it,  Bfi 
they,  felt  that  the  employes  should  participate  in  the  improved 
position  of  the  undertaking,  and  also  because  they  recognised 
that  the  interests  of  the  shareholders  were  best  served  by 
having  a-  body  of  contented  workpeople'.  An  increase  was  also 
shown  in  rates  anil  taxes.  Close  working  arrangements  having 
existed  between  the  company  and  the  Madras  Electric  Supplj 
Corporation  for  some  time,  it  was  considered  advisable  that 
the  management  in  Madras  should  be  merged,  and  that  ar- 
rangement took  effect  on  December  1st   last. 

Mr.  James  Gray  seconded   the  motion,  and   the  report  was 
adopted. 


Salisbury  Electric  Light  and  Supply  Co.,  Ltd. 

Titi-;  report  of  the  year  ended  31st  December,  1913,  states  that 
the  generating  plant  has  been  sufficient  to  meet  the  output 
and  the.  whole  of  the  plant  is  in  thorough  working  order  and 
capable  of  dealing  with  a  considerably  increased  demand.  The. 
profit  on  the  year's  working,  including  £1,004  brought  for- 
ward, amounts  to  £6,788,  and  after  paying  £1,189  interest 
on  debentures  and  an  interim  dividend  at  the  rate  of  4  per 
cent  for  the  half-year,  amounting  to  £700,  there  remains 
£4,898.  The  directors  recommend  a  further  dividend  at  the 
rate  of  8  per  cent,  for  the  half-year,  making  with  the  interim 
dividend,  6  per  cent,  for  the  year,  £2,400  being  carried  to 
reserve,  leaving  £1,098  to  be  carried  forward. 


The.  Chairman  (Mr.  W.  M.  Hammick),  in  the  course  of  some 
remarks,  expressed  the  regret  of  the  directors  and  shareholders 
at  the  death  of  Mr.  A.  R.  Maiden,  who  had  been  secretary  of 
the  company  from  the  beginning.  Mr.  A.  B.  Randall,  who 
had  been  manager,  had  been  appointed  Mr.  Maiden's  successor, 
and  Mr.  E.  C.  L.  Parker  had  been  appointed  legal  adviser 
to  t-ho  company.  The  year,  the  chairman  said,  had  bee  □  &o 
anxious  one  for  the  company,  and  one  cause  for  this  had 
been  because  the  contract  with  their  largest  consumer,  the 
London  and  South  Western  Railway  Co.,  was  approaching 
the  end  of  the  five  years  for  which  it  was  mad.-.  The  company 
had  renewed  the  contract,  but  at  a  reduced  figure,  caused  by 
the  company  substituting  for  the,  ordinary  lamps  the  are: 
burners.  The  Osram  burner  was  finding  great  favour  with  all 
the  private  consumers,  for  it  gave  more  light  and  consumed 
less  electricity.  In  1903  they  supplied  397,611  units,  and  the 
number  of  consumers  at  that  date  was  M6.  They  had  steadily 
worked  on,  and  in  1913  they  sold  586,352  units,  and  their 
consumers  had  increased  from  446  to  L.128.  Since,  the  com- 
pany had  started  they  had  put  £22,000  to  the  reserve. 


Midland  Electric  Corporation  for  Power 
Distribution,  Ltd. 

The  directors'  report  for  the  year  ended  31st  December,  1913, 
which  we  referrejd  to  briefly  last  week,  shows  a  further  im- 
provement in  the  company's  business.    The  comparative  fi 
for  the  past  two  years  are  as  follows  :  — 

1912  1913 

Trading     Revenue            .£53,450  .£63.903 

Trading    Profit                  £30,943  £38.062 

consumers    connected       2.330  2.920 

HP.   connected      17,603  20,822 

In  June  last  an  issue  of  £100,000  5  per  cent,  first  mortgage 
stock  was  issued  and  allotted.  From  the  proceeds,  the  de- 
bi  nt  u  res  issued  in  1903,  amounting  to  £250,000,  were  repaid. 
The  balance  is  being  used  for  tho  capital  requirements  or 
company.  The.  capital  expenditure  during  the  year  was 
101.  Owing  to  the  continued  growth  of  the  company's 
business,  further  plant  is  required  at,  the  get  ation, 

and  an  order  for  a  3,000  K.w.  turbine  set  has  been  placed,  with 
Object  of  tho  set  being  ready  in  ample  time  to  deal  with 
the-  next  winter  load. 

The  meeting  was  held  at  Liverpool  on  March  9th. 
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Hove  Electric  Li|rhtin|r  Co.,  Ltd. 

I'm:  twenty-second  annual  meeting  was  held  on  March  LOtb, 
ut  Salisbury  l  louse,  E  I :  ,  Mi    I      Lnfnell  pn 

The  '  'n  hum  in,  in  moving  the  adoption  of  the  rep 
Blec.  Rev.,  p.   102),  said  there  had  bi 

revenue,  due  loubt  to  the  more  general  u  e  of  metal  (ila- 

ment  Lamps.    I  [e  thought  this  fall  onlj  t<  mp 

and  that  the  cheapening  oi  the  light Id  ci oi 

tended  at  e  of  elect  ricitj  ,  and  pi  i  ibablj    a    [eneral  ad  ption  •  A 

increased  illumination.    I  nfoi  I  unati  ly  thi       i    a  mi 

had  little  interest  for  anj  of  them  at  the  momenl  seeing  that, 
after  they  had  buill  up  a  Bound  and  profitable  b 
Bove  i  'in  i" 'i al  ii in  had  decided  to  acquire  the  andertakin 
tin  y  had  a  perfect  right  to  do,   TheCoi  poration  had  Dotified  their 
intention  to  complete  the  purchase  very  shortly.  .'11111  he  be- 
lieved  ii    was   intended   to   pay   the   monej    on  26th   in  tant, 
when   it   would   be   necessary   to  convene   two   e  fcraord 
general  meetings  for  the  purpo  e  of  passing  the  resolution  for 
the  voluntary  liquidatii  in  of  the  company ,     Thei 
some  necessary  Formalities  to  be  observed  by  the  Liquidator, 
in  accordance  with  tin-  requirements  of  the  Companies'    Vt, 
after  which  the  creditors  of  the  company  would  hie  first  paid, 
then  the  debenture-holders,  and  after  them  would  come  the 
preference  shareholders    and  lastly  the  ordinary  shareholdei 

It  was  not  without   a  ilness  that    he  addressed  them 

at  this,  the  lust  general  meeting  of  the  company.  They  would 
be  called  together  very  shortly  to  perform  the  last  rites  in 
connection  with  the  business,  a  business  which  he  thought 
they  would  all  agree  had  been  an  eminently  successful  and 
satisfactory  one  in  every  way.  The  speaker  proceeded  to  n  f<  1 
ill  detail  to  the  initiation  difficulties,  personnel  and  general 
history  of  the  company.  He  said  that  they  were  now  in 
a  position  to  arrive  at  some  fairly  accurate  idea  of  the 
probable  distribution  to  the  ordinary  shareholders.  There 
was,  of  course,  still  some  clement  of  uncertainty  as  to  the 
result  of  the  realisation  of  the  investments.  Still,  making 
every  allowance,  and  providing  for  the  costs  of  liquidation. 
bonuses,  etc.,  there  should  be  not  less  than  £10  per  £5  share 
to  be  returned  in  cash  to  the  holders  of  the  ordinary  shares, 
which  he  thought,  looking  at  the  excellent  dividends  paid 
during  all  these  years,  must  be  considered  a  satisfactory 
result. 

Col.  Wood  seconded  the  motion,  which  was  adopted,  after 
several  shareholders  had  spoken  in  appreciative  terms  of  the 
work  of  the  board  and  the  staff. 

The  Chairman  proposed  a  resolution  to  the  effect  that  a 
sum  of  £2,200  be  paid  to  the  staff  at  Hove  as  a  bonus,  in 
recognition  of  their  services,  the.  money  to  be  apportioned  in 
such  manner  as  the  chairman  and  managing  director  thought 
fit.  He,  remarked  that  in  addition  to  Mr.  Smith,  the  resident 
engineer,  there  were  five  other  engineers  and  a  staff  of  over 
thirty.  The  bonus  which  the  board  proposed  was  a  handsome 
one,,  but  it  was  well  deserved. 

Mr.  F.  R.  Reeves  seconded  the  motion,  which  was  carried. 

Mr.  Bernard  Gibson  next  moved  "That  as  compensation 
to  the  directors  for  loss  of  office  there  be  paid  to  the  board  a 
sum  equal  to  five  years'  fees." 

Mr.  F.  Korner  seconded  the.  motion,  and  it  was  carried. 

The  Chairman  said  that  the  proposal  would  come  up  for 
confirmation  at  the  extraordinary  meeting  which  would  shortly 
be  held  in  connection  with  the  winding  up. 


City  of  London  Electric  lighting  Co,  Ltd. 

The  annual  meeting   was  held  on  March  11th,   at   Salisbury 
House,  E.C.,  Mr.  J.  B.  Braithwaite,  presiding. 

In  proposing  the  adoption  of  the  report  (see  Elec.  Rev. 
p.  414),  the  Chairman  said  he  had  again  to  congratulate  the 
shareholders  on  a  fairly  satisfactory  year.  The  progress  of 
the  company  was  somewhat  slow  because  its  area  was  a  very 
restricted  one,  but  they  were  making  continuous  progress 
year  by  year  in  the  number  of  works  connected,  in  the  gross 
earnings,  and  in  the  net  earnings.  The  gross  capital  expendi- 
ture up  to  the  end  of  1913  was  £2,560,873,  while  the  capital 
actually  received  only  amounted  to  £1,805,950,  so  that  they  had 
provided  £754,923  from  other  sources.  With  regard  to  the 
demolition  account,  they  had  written  off  a  total  of  £566,984. 
When  they  were  running  a  business  of  that  kind  they  could 
only  put  in  the  best  plant  available  at  the  time  it  was  pur- 
chased. That  the  directors  had  always  done;  and  when- 
ever improved  plant  had  been  introduced,  which  gave  greater 
economy  in  generation, 'they  had  unhesitatingly  scrapped  the 
old  plant  although  it  might  not  have  been  worn  put.  The 
£566,000  written  off  was  a  payment  legitimately  made  in 
building  up  the  goodwill.  As  an  illustration  of  the  economy 
introduced  by  improved  plant,  this  year  the  company 
'had  generated  33J  million  units,  and  they  had  burned  40,520 
tons  of  coal,  or  2,000  tons  more  than  'in  1904  when  they 
generated  only  20  million  units.  The  various  reserve  funds 
showed  an  increase  of  £2.087  as  compared  with  a  year  ago, 
even  after  using  £53,890  for  writing  off;  so  that  practically 
the  total  appropriation  to  reserves  last  year  was  £56,000.  With 
regard  to  the  revenue^  there  was  an  increase  of  £13,694  in  the 
gross  receipts  as  against  an  increase  of  £9,035  in  1912,  and 
of  -£9,455  in  1911.  A  still  more  satisfactory  feature  was  the 
fact  that.  £10,909  had  been  retained  as  profit,  which  compared 
with,  only  £1,815  in  191$  and  £9,111  in  1QH .    The  total  working 
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"  d be  balance 

which   they  con  id<  red   the   noi  1 
ha.l  add)  'l   to  that  tb< 

,(.;.   ..I    thi  n      1 1  uld 
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of  2,552  k.w.,  and  for  the  m  t  time  for  moi  , 
able  to  re]  in  their  m  I 

tion  1.  thu  .  marking  the  end  of  the  d<  < 

1  filament  lamp.     \  m  w  1  ontracl  I   1   publii 
into   with   the   '  it; 

I  overhead  Jtrei  t  lighting 

ae  the  work  had  proceeded   it   bad   mi  I 
great  appreciation  and  Cni  Corporation  had  the  right 

ircha  <    the  company  any  time  within  1  1  the 

11     ■      August   next.      At   the   moment,   the   City    authori- 
ty     had   made  no  overtures  of  any  kind,  and  as  far  a 

:'  their 

1 r      Proi   •  ding,   the  1  h  u'rman     aid   thi  rtant 

event   affecting    then  .t    to 

improve  the  electric  supply  of  London.  The  London  electric 
supply  was  at  present    drawn   fi  er  houses, 

15  belonging  to  the  Borough  Councils  and  lit.,  thi  companies, 
each  serving  its  own  restricted  area,  each  with  its  engineers, 
Hl'  ■  its  owi       1  .ling  plant,  and  its  own  reserves  of 

spare  plant,  involving  38  capital  1 

diture.  In  addition  to  this,  the  system  on  which  the  current 
was  supplied  was  very  far  from  being  uniform,  and  the  result, 
was  that,  at  the  present  moment,  a  serious  accident  in  any 
one  of  the,  power  houses  might  easily  result  m  a  considerable) 
area  oi  London  being  deprived  of  light  and  power.  What  was 
the  remedy?     The  unification  of  the  London  apply 

by  the  inter-connecting  of  the  existing  power  houses.    But  this 
would  involve  a  considerable  capital  outlay,  and,  in  view  of 
the  powers   which   the    London   County   Conned   possessed  to 
purchase  the  whole  of  the  compani  V   undertakings  in  1931, 
no  one,  was  disposed  to  spend  the  necessary  money.     If  the 
terms  of  purchase  in  1931  were  known,  it  might  be  possible 
to  devise  a  scheme,  but  the  terms  were  quite  indefinite  and 
opinions  differed  very  widely  as  to  their  probable  effect.     In 
1908  several  of  the  London  companies  approached  Parliament 
with  a  view  to  remedying  this  state  of  things,  and  proposed 
to  establish  a  Statutory  Joint  Committee,  which  would  havo 
had  power  to  issue  capital  for  this  purpose  under  the  joint 
guarantee  of  the  various  companies  concerned.    Had  this  power 
been  granted,  long  before  this,  the  companies'  power  houses 
would  probably  have  been  linked  up  and  things  would  have 
been  in  a  more  satisfactory  position  than  they  were  to-dav. 
Parliament,   however,   in  its  wisdom,  struck  out  the  clauses 
creating  a  joint  committee  and  providing  security  for  raising 
the  new  money,  leaving  the,  Bill,  as  he  told  the  then  President 
of  the  Board  of  Trade,  merely  a  domestic  linking-up  scheme. 
The  result  had  been  as  might  have  been  expected,  and  nothing 
had  been  done  under  it  except  a  little  domestic  linking-up, 
and  the  general  position  of  London's  electric  supply  stood  to- 
day very  much  where  it  did  in  1908.     It  was  obvious  that, 
with  every  year  that  passed,  the  difficulty  of  raising  capital.' 
even  for  the  ordinary  development  of  their  business,   would 
increase,  and  that,  when  the  London  County  Council  came  to 
buy  in  1931,  they  would  buy  a  museum  instead  of  a  properly- 
co-ordinated  system  of  electric  supply,  and  would,  as  in  the 
recent   case   of   the   telephone   purchase,    acquire   a   series   of 
undertakings    which    had    beeu    stinted    for    some    years    as 
regards  capital  expenditure,   and  upon  which  they  would  at, 
once  have  to  spend  a  very  large  sum  of  monev  In  order  to 
bring  them  up-to-date.    It  was  therefore  in  the  interests  of  the. 
London  County  Council,  as  the  purchasing  authority,  as  much 
as  in  the  interests  of  the  companies,  that  something  should  be. 
done,    and,    in    his    opinion"    what    was    needed    was    the 
granting   to  the  companies  of  an  extension   of  their   tenure 
and    defining    the    tenns    of    purchase,    the    companies    in 
exchange  to  undertake  the  capital  expenditure  necessary  for 
the   co-ordination  and  linking  up  of  the  existing  supply  and 
making   provision   on    a   comprehensive   scale   for   the   future 
increase  in  the  demand.     It  was  with  a  view  to  such  a  com- 
prehensive plan  as  he  had  outlined   that  important   financial 
interests,  comprising  Messrs.  J.  H.  Schroeder  &  Co..  Mee 
Morgan  Grenl'ell  &  Co.,  and  Messrs.  W.  Greenwell  &  Co.,  were, 
promoting  the  "London  Electric  Supply  Bill,  1914,"  through 
the    County   of    London    Electric    Supply    Co.,    en    behalf   of 
themselves  and  such  other  of  the  London  electric  supply  com- 
panies as  might  wish  to  join.    The  Bill  pi  give  power 
to   the   London    electric    supply    companies    and    the    London 
County  Council  to  enter  into  an  agra  ment  for  postponing  the 
date  of  purchase  of  the  undertakings,  for  the  variation  of.  the 
terms  and  conditions  upon  which  such  undertakings  might  be 
purchased,    and   for   making   new   provisions   with    regard   to 
such   purchase.       At   the  present  time,   the   London  "Countv 
Council  had  a  special  committee  sitting  to  look  into  the  ques- 
tion of  improving  the  electric  supply  of •  London4  90. that  all' 
the  means  existed  for  the  carrying  on  of  immediate-  negctia- 
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tions.  One  might  have  supposed  that  the  London  electric 
supply  companies  would  have  welcomed  such  an  opportunity, 
but,  he  was  sorry  to  say,  everyone  of  them,  including  their 
own  company,  had  petitioned  against  the  Bill.  So  far  as  their 
own  company  was  concerned,  he  need  hardly  say  that  he  was 
no  party  to  the  action  which  was  being  taken  on  their  behalf, 
and  dissociated  himself  from  the  actum  of  some  of  his  col- 
leagues in  the  matter.  In  his  opinion,  unless  something  was 
done,  and  Unit  promptly,  the  County  Council  itself  would  put 
forward  a  scheme  of  its  own.  The  plan,  as  outlined  by  the 
bankers,   had   two   aides  to   it     kb  tng   side  and   the 

financial  side.  On  the  engineering  side,  the  bankers  wen 
being  advised  by  Dr.  Parshall,  and  it  was  proposed  in  the 
first  instance  to  liuk  up  the  existing  power  housi  s,  thus  at  once 
Retting  free  the  large  surplus  store  of  generating  plant  which 
was  already  installed,  and  a  more  large 

power  houses  placed  in  localities  where  the  greatest  possible 
facilities  existed  for  the  cheap  generation  of  electricity,  so 
that  they  would  be  in  a  position  to  give  a  supply  in  bulk  in 
all  cases  where  it  might  be  found  economical  to  do  so.  In  the 
case  of  their  own  power  house  at  Bankside,  that  was  one  of 
the  most  favourably  situated  for  economical  generation,  and  it 
was  probable  that,  should  the  scheme  be  adopted  and  the 
holding  company  formed,  their  power  house  would  continue 
to  be  used  for  the  generation  of  electricity  for  many  years  to 
come.  Should  this  plan  be  carried  out,  the  electric  supply  of 
London  would  be  placed  upon  a  secure  basis  and  its  future 
development  provided  for  at   the  least  possible  cost.     Such  a 

Elan  could  only  be  carried  out  through  the  formation  of  a 
olding  company  having  a  controlling  interest  in  the  shares 
of  the  existing  companies  and  using  its  own  securities  for  thp 
fresh  capital  required,  and  this  brought  him  to  the  second 
pail  of  the  plan,  namely  the  financial  part,  which,  perhaps, 
would  be  of  the  most  immediate  interest  to  them.  It  was 
estimated  by  Dr.  Parshall  that  a  total  sum  of  4$  millions  would 
gradually  be  required  and  that  this  sum  would  provide  for 
the  linking  up  of  the  existing  power  houses,  winch  he  esti 
mated  could  be  completed  in  one  year  from  the  time  the  works 
were  commenced,  and  the  provision  of  one  or  more  bulk  supply 
stations  with  a  combined  capacity  of  160,000  kw\,  together 
with  the  necessary  transmission  mains  and  transforming 
apparatus.  In  order  to  provide  this  capital,  it  was  proposed 
that  the  holding  company  should  issue  a  4J  per  cent.  "  A  " 
Debenture  Stock  which  would  be  secured  on  the  bulk  stations 
and,  being  a  joint  charge  on  the  shares  acquired,  the  interest 
on  such  "  A  "  debenture  stock  to  be  charged  to  capital  account 
during  the  period  of  construction.  The  existing  debenture 
6tocks  of  the  various  companies  would  be  left  undisturbed  for 
the  present.  The  preference  shares  would  be  capitalised  at 
the  rate  of  4§  per  cent,  in  5  per  cent.  "  B  "  Debenture  Stock. 
The  ordinary  shares  would  be  capitalised  on  the  basis  of  5  per 
cent,  in  6  per  cent.  Cumulative  Preference  shares  of  the  hold- 
ing company.  In  addition,  it  was  proposed  to  give  the  ordinary 
shares  of  all  the  companies  a  bonus  of  30  per  cent.,  and, 
further,  they  would  receive  an  additional  amount  of  ordinary 
shares  which  would  be  determined  by  a  chartered  accountant 
to  be  selected  by  the  board  of  the  companies  whose  share- 
holders deposited  their  shares  under  the  scheme,  or,  failing  an 
agreement,  by  a  chartered  accountant  to  be,  selected  by  the 
Board  of  Trade,  who  would  apportion  the  amount  of  shares 
to  be  allotted  to  each  company  in  accordance  with  their  res- 
pective claims  thereto,  based  on  their  reserves  and  the  respec- 
tive earnings  and  growth  as  evidenced  by  their  accounts  for 
the  three  years  ending  31st  December,  1913,  and  any  special 
purchase  clauses  applicable  to  any  one  or  more  of  the  com- 
panies. Should  this  plan  be  adopted,  the  holder  of  each  £10 
preference  share  in  their  company  would  receive  £13  6s.  8d. 
in  5  per  cent,  debenture  stock  of  the  holding  company,  and, 
as  their  preference  shares  ranked  equally  with  the  ordinary 
shares  in  any  ultimate,  return  of  capital,  it  would  be  necessary 
for  them  to  receive  in  addition  some  such  amount  of  ordinary 
stock  of  the  new  holding  company  as  might  be  deemed  to  be 
fair.  On  the  basis  of  their  dividend  for  1913,  each  of  their  £10 
ordinary  shares  would  receive  £20  of  6  per  cent,  cumulative 
preference  in  the  new  company,  and,  in  addition,  £3  6s.  8d. 
of  ordinary-  stock,  plus  such  additional  amount  of  ordinary 
stock  as  might  be  awarded  to  them  under  the  provision  he 
had  already  alluded  to.  With  regard  to  the  remuneration  that 
was  to  go  to  the  bankers,  if  the  scheme  was  carried  through, 
at  the  present  early  stage  of  the  negotiations  no  money  had 
been  suggested,  but  it  must  necessarily  depend  on  the  number 
of  companies  agreeing  to  the  proposals,  and  in  any  agreement 
come  to  the  bankers  would  only  look  for  such  reward  as  was 
usual  and  reasonable,  and  any  such  remuni  ration  would  be  a 
matter  of  agreement  I:  contracting  parties.    Further, 

the  intention  of  the  bankers  was  to  ask  for  th<  ii  remuneration 
only  in  deferred  shares  of  the  holding  company  ranking  for 
dividend  after  the  existing  shareholders  had  received  at  leg  t 
£150.000  more  in  dividends  than  they  had  last  year.  I 
would  see  from  this  that  the  bankers  were  prepared  to  demon- 
strate their  faith  in  the  financial  soundness  oi  the  scheme  by 
postponing  their  chance  ol  reward  until  after  t1  hare- 

holders  had  received  very  substantial  dividends  from  the  hold- 
ing companies.  He  could  only  renew  his  expression  of  regret 
that  the  Ixmdon  companies  had  received  the  plan  in  such  a 
hostile  spirit  and  that  a  majority  of  his  colleagues  on  the 
Board  should  have  insisted  on  their  company  petitioning 
against  the  Bill. 

Mr.  F.  W.  Reynolds  wconded  the  motion. 
•  Mr.  Wilkinson  and  other  shardioldeYB  expressed  the5r  regret 


that  the  Board  should  be  divided  in  regard  to  their  attitude 
towards  the  bulk  supply  scheme,  and  asked  whether  there  was 
any  possibility  of  the  Chairman  ultimately  agreeing  with  his 
colleagues. 

i  r  said  that  as  one  member  of  the  Board 
who  could  not  Bee  eye  to  eye  with  Mr.  Braithwaite  in  this 
matter,  he  wished  to  make  it  perfectly  clear  that  their  objec- 
tion to  the  hulk  supply  scheme  was  not  one  of  principle.  In 
principle  most  of  the  Board  were  just  as  much  in  favour  of 
amalgamation  as  the  Chairman,  but  as  guardians  of  the  share- 
holders' interests  they  were  not  prepared  to  accept  a  scheme 
winch  they  knew  in  souK  particulars  to  be  unsound  without 
being   given   full  opportunity   to  examine  it. 

Sir  David  Salomons  said  that  as  far  as  he  was  concerned  he 
had  no  strong  feelings  in  regard  to  the  scheme  one  way  or 
the  other,  and  he  had  taken  no  6ide  because  he  had  not  had 
an  opportunity  of  carefully  studying  the  particulars.  The  view 
he  held  was,  that  quite  apart  from  any  merits  which  the 
scheme  might  possess,  they  m  that  company  had  got  a  very 
good  bit  of  meat  and  they  must  do  everything  in  their  power 
not  to  drop  it  for  the  shadow. 

The  Chairman,  in  reply,  said  he  hoped  it  might  be  possible 
for  the  Board  to  agree  on  the  matter  of  the  bulk  supply  scheme 
—what  he  rather  objected  to  was  that  his  colleagues  should 
pre-judge  it  before  they  had  examined  the  Bill.  Up  to  the 
present  they  had  not  had  an  opportunity  of  discussing  the 
matter  at  the  Board. 

The  report  was  adopted 


Brompton  and  Kensington  Electricity  Supply 

Co.,  Ltd. 

Mr.  H.  R.  Beeton  (Chairman)  presided  on  March  12th,  at 
the  offices,  Earls  Court  Road,  over  the  annual  meeting. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Elec.  Rev.,  p.  418),  said  the  growth  of  the  business  w'hether 
estimated  in  new  customers,  or  new  lamps  connected,  con- 
tinued to  be  satisfactory.  The  number  of  new  customers  connec- 
ted though  not  quite  so  large  as  last  year  was,  with  that  excep- 
tion, the  largest  connected  for  the  past  ten  years,  and  the 
number  of  8  c.p.  lamps  connected  was  also  with  one  exception 
the  largest  in  the  company's  history.  The  sales  of  current, 
however,  showed  only  a  slight  increase — about  2i  per  cent, 
over  last  year;  and  as  much  of  that  increase  was  in  low-pric<  d 
units — the  average  price  obtained  being  the  lowest  recorded — 
the  gross  receipts  were  only  £50,164  as  compared  with  £56,348, 
or  £136  more.  The  expenses,  owing  to  extensive  alterations  and 
improvements  at  the  works  which  would  not  recur,  to  higher 
coal  cost  amounting  to  an  average  of  Is.  6d.  per  ton  more, 
and  to  an  accession  of  rates  and  taxes,  were  £1,800  in  excess 
of  the  previous  year,  so  that  the  net  revenue  as  compared 
with  191'2  was  £1,678  less.  He  might  add,  however,  that  owing 
to  contractors'  delay  they  had  only  had  the  benefit  of  their 
second  turbo  set  during  the  last  quarter.  With  the  use  of  it 
for  this  limited  period  they  were  able  to  supply  the  larger 
output  for  the  year  from  practically  the  same  coal  tonnage,  so 
that  they  might  safely  predict  that,  if  there  were  no  further  rise 
in  the  price  of  coal,  they  would  enjoy  a  reduced  works  cost  in 
future.  The  sales  of  current  so  far  this  year  showed  a  good 
improvement,  and  with  a  saving  in  works-cost  and  the  pros- 
pect of  small  capital  expenditure,  they  looked  forward,  barring 
unforeseen  contingencies,  to  a  better  year  in  1914.  The  fact 
that  every  year  they  must  be  drawing  nearer  to  the  point  of 
saturation  in  lighting  and  the  likelihood  that  with  the  pro- 
gress of  invention  lamps  would  become  every  year  more 
economical  in  the  use  of  current,  obliged  them  to  Jook  for 
future  development  to  the  growth  of  cooking  and  heating  by 
electricity.  This  being  so,  they  had  for  some  years  past 
realised  that,  in  order  to  safeguard  the  future  of  their  business 
in  an  essentially  residential  area  such  as  theirs,  it  was  incum- 
bent upon  them  to  cultivate  this  accessory'  load,  and  they 
believed  that  as  pioneers  in  such  development  they  might 
reasonably  hope  to  reap  a  reward  beyond  that  of  which  tin  ir 
statutory  limitations  in  lighting  permitted.  The  Accessories 
Company  was  the  means  they  had  planned  to  this  end,  and 
they  had  asked  them  to  meet  them  there  that  day  in  order 
that  they  might  see  something  of  its  premises.  They  had 
acted  on  the  conviction  that  the  best  way  to  find  out  how  to 
ority  a  new  appliance  was  to  use  it.  Great  as  was  the  superi- 
ority of  a  non-combustive  cooking  agent,  its  general  adoption 
would  only  be  effectually  promoted  by  perfecting  the  design 
with  refi  rence  to  the  many  small  conven  I  efficiencies 

the  absence  of  which  was  revealed  by  constant  use,  and  the 
degree  of  perfection  which  by  general  consent  their  domestic 
era  had  achieved  was  due  to  the  fact  that  their  engineers 
had  had  their  kitchen  under  their  constant  observation.  By 
this  means  they  had  been  able  to  effect  improvements  before 
placing  their  goods  on  the  market,  and  60  to  obviate  the 
of  remedying  defects  afterwards.  The  possibilities 
(jf  the  business  which  revealed  themselves  to  them  in  conse- 
quence of  this  unique  combination  of  resources  confirmed  their 
confidence  in  the  future.  Of  course,  they  were  only  in  process 
of  founding  this  branch  of  the  business,  and  the,  considerable 
capital  they  had  sunk  in  it  was  at  present  unproductive,  but 
they  looked  forward  to  earning  good  profits  in  the  future  in 
this  portion  of  their  enterprise.  The  small  loss  which  the 
restaurant  had  so  far  incidentally  entailed  they  had  met  Out  01 
surplus  profits,  and  such  as  it  was  they  rcgardeM  it  as  by  no 


vol.  7i.  No.  1,895,  mahoh  20, 191 1.]      TIJFi    ELECTRICAL    REV  I EW. 


means  an  excei  Lye  i to  paj   fpr  tb<    s 
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Chairman  :'    have    noticed    from    the    Qi 
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have  concurred.     1    will   nol    entcj    into   th<    nature  of   thin 
scheme  fm  thei   than  to  say  that  th<    l  ondon  coinpanie 
be    roughlj    divided    into    two   das  i       thoa     which    pro\  tde 
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proposed  amalgamai wa    on  the  basis  of  dividends  only,  and 

pective  of  total  profits,  the  companies  which  are  prudently 
managed  in  this  respect,  among  which  ours,  happily,  nndi 
itself,  saw  no  particular  inducement  to  enter  into  the  com- 
bination, whatevej  general  problematic  benefits  it  plight  have 
promised.    'I  he  Joinl  ( lommittee  «  bich  i  ill  the 

London  companies  is  taking  steps  I"  formulate  a  schem< 
unification  on  co-operative  lines  which,  if  succesefuli  will  cer- 
tainly  be   more  economical,   and   as  such   will   he  entitled   to 
more  favourable  consideration   at   the   hands  of   the   London 
County  Council  in  any  mutual  adjustment  of  interests." 

Mr.  W.  Et,  Davies  seconded  the  motion. 

Mr.  Paqb  asked  if  the  balance-sheet  of  the  Accessories  Coin- 
pany  wag  published. 

The  Chairman  said  it  was  on  the  table  and  was  open  to  the 
shareholders. 

Dr.  Clowes  pointed  out  that  they  had  written  £4,576  off  the 
Accessories  Co.,  which  was  a  very  small  company,  and  it 
seemed  rather  a  large  sum.  He  would  like  to  know  if  it  was 
the  intention  of  the  Board  to  add  to  the  capital  of  the  Acces- 
sories Co.  to  the  same  extent,  because  if  so  then  other  invest- 
3  would  soon  disappear.     ' 

Mr.  Page  aske.d  how  long  the  Board  were  going  on  nursing 
the  reserves.  The  position  of  the  company  now,  if  they  did 
no  better,  was  that  they  could  pay  15  per  cent,  on  their  capital 
at  the  end  of  their  Order.  He  thought  there  should  be  some 
limit  to  the  building  up  of  their  reserves  for  outside  speculation. 

The  Auditor  pointed  out  that  had  it  not  been  for  the  reserves 
they  would  have  had  to  raise  more  capital. 

Mr.  Pfdngst  asked  if  the  Chairman  could  give  any  idea  of 
how  much  more  money  they  were  going  to  put  into  the  Acces- 
sories Co.,  and  also  how  the  £22,000  odd  invested  in  that  com- 
pany was  represented. 

The  Chairman  said  the  capital  expended  in  the  Accessories 
Co.  was  represented  as  to  £12,000  in  premises  which  they 
thought  ought  to  be  a  good  investment  on  its  merits,  and  the 
balance  was  represented  by  machinery  necessary  for  the 
assembling  of  parts  of  their  apparatus  and  stock  in  hand  and 
works  in  progress,  the  appointments  in  the  restaurant,  and  so 
on.  He  thought  so  far  as  it  was  possible  to  anticipate  the, 
course  of  the  business  of  the  Accessories  Co.,  that  the  further 
expenditure  of  capital  was  likely  to  be  quite  small.  He  hoped 
they  would  be  able,  to  earn  a  good  profit  this  year,  for  the 
actual  loss  on  the  restaurant  was  getting  smaller  by 
degrees.  They  recognised  very  fully  that  the  departure 
they  had  entered  on  was  speculative,  but  they  entered  on  it 
after  very  full  and  deliberate  consideration,  and  believed  it 
to  be  necessary  in  order  to  safeguard  the  future  of  their 
undertaking.  Their  appliances  were  undoubtedly  the  best  in 
the  market,  and  they  were  supplying  them  not  only  in  this 
country  but  abroad.  They  looked  for  a  larger  sale  abroad  than 
at  home,  especially  in  tropical  climates,  where  coal  was  dear, 
and  with  steamship  and  railway  companies,  where  space  was 
a  consideration  in  the  kitchen. 

The  report  was  adopted. 


Bournemouth  and  Poole  Electricity  Supply  Co., 
Ltd. 

The  annual  meeting  was  held  on  March  12th  at  the  offices, 
Moorgate  Court,  E.C.,  under  the  chairmanship  of  Mr.  A.  H. 
Sanderson. 

In  proposing  the  adoption  of  the  report  (see  Elec.  Rev. 
p.  459)  the  Chairman  said  he  was  able  to  speak  with  greater 
confidence  than  usual  as  to  the  future  prospects  because  the 
metallic  filament  lamp  no  longer  had  any  fears  for  them. 
The  total  capital  expenditure  had  reached  £473,396,  £3,819  of 
which  was  expended  last  year.  The  larger  portion  of 
expenditure  had  been  devoted  to  mains  extensions.  The  com- 
pany's extensive  area  of  supply  was  an  advantageous  one, 
because  new  districts  were  continually  being  opened  up  and 
new  houses  built,  a  large  portion  of  which  would  be  likely  to 
require  electric  light.  A  further  £9,500  had  been  ad- 
vanced to  the  Richmond  Co.  on  loan.  They  had  taken 
up  2,570  £1  ordinary  shares  in  the  County  of  Dorset 
Electric  Supply  Co.  upon  which  17s.  6d.  per  share 
had  been  paid  up.  The  revenue  account  showed  an 
increase  of  £3,247  in  the  receipts  from  the  sale  of  current  and 
meter  rentals.  They  had  an  increased  return  on  their  holding 
in  the  Richmond  Co.,  which  was  a  very  .satisfactory  feature. 
The  total  gross  revenue^  from  all  sources  showed  an  increase 
of  £3,958  over  the  previous  year.  Coal,  oil,  etc.,  showed  an 
increase  of  £1,421,  but  they  generated  700,000  more  units 
than  in  the  preceding  year.  There  was  a  prospect  of  relief 
in  respect  to  coal  prices,  as  already  the  price  was  about  Is.  Gd, 
o'r  Is.  9d,  "per  ton  less  than  'when  tbBy  placed  their  last  con- 
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pared with  G  per  cent,  for  I'.M'J.  and  5|  per  cent,  for  the 
three  previous  years.  The  total  profits  of  the  trading  depart- 
ment had  from  £351  in  1912  to  E687  la  t  year. 
The  total  applications  for  supply  received  up  '■  wheat 
last  amounted  to  8,790  k.w.,  being  ah  increase  of  545  k.w.  not- 
withstanding the  slackness  which  had  prevailed  in  the  building 
trade  of  Bournemouth  during  the.  year;  while  the  total  con- 
nections amounted  to  G80  K.w.  compared  with  55G  K.w.  for  the 
previous  year.  The  total  number  of  units  sold  in  1913  was 
3,668,007,  showing  an  increase  of  nearly  10  per  cent,  over 
the  previous  year.  Since  the  31st  December  they  had  con- 
nected to  their  mains  92  new  consumers,  taking  an  equivalent 
of  110  k.w.  as  compared  with  76  k.w.  for  the  same  period 
last  year.  Of  the  110  k.w.,  39  k.w.  were  in  respect  of  lighting 
supply  and  71  k.w.  in  respect  of  power  and  heating.  The 
consumers  to  date  numbered  7,054.  Very  considerable  addi- 
tions to  their  machinery  and  plant  were  being  installed  at 
their  principal  lighting  station.  The  directors  decided  on  that 
policy,  not  only  from  the  point  of  view  of  meeting  the  increased 
demand  which  they  knew  the  future  had  in  store  for  them, 
but  also  because  of  the  reduction  in  cost  which  they  could 
secure.  The  new  plant  was  of  the  most  economical  and  effi- 
cient character,  and  it  was  estimated  that  in  coal  costs  alone 
it  would  enable  them  to  make  a  saving  of  25  per  cent,  or 
more,  and  seeing  that  the,  coal  bill  was  the  principal  item  in 
their  works  costs,  that  was  a  point  which  would  be  appreciated 
by  shareholders.  He  hoped  that  the  new  plant  would  be  ready 
for  use  next  August.  Of  course,  it  was  very  difficult  in  a  place 
like  Bournemouth,  where  there  were  very  few  manufacturers, 
to  obtain  much  business  in  the  day  time,  but  he  was  pleased 
to  say  that  they  were  gradually  increasing  their  day  load  by 
the  extended  use  of  electricity  for  heating  and  cooking  pur- 
poses. As  to  the  Richmond  Co.,  the  prospects  there  were  very 
encouraging.  That  company  had  made  a  departure  which 
they  all  felt  was  likely  to  lead  to  increased  profits  being  earned 
— it  had  recently  taken  the  enterprising  course  of  changing 
over  from  generating  its  own  current  to  taking  a  bulk  supply 
from  a  neighbouring  company  on  terms  which,  after  providing 
for  the  necessary  sinking  fund  to  redeem  the  plant  put  out  of 
use,  showed  considerable  saving. 

Dr.  J.  A.  Hosker  (the,  Vice-Chairman)'  seconded  the  motion 
and  the  report  was  adopted  without  discussion. 


Chelsea  Electricity  Supply  Co.,  Ltd. 

Mr.  W.  R.  Davies  (Chairman)  presided  on  March  12th  at 
Winchester  House,  E.C.,  over  the  annual  meeting.  The 
year  had  been  uneventful.  The  gross  receipts  had  increased 
by  over  £2,000,  but,  unfortunately  the  debit  side  of  the 
account  was  also  £2,000  greater,  and  the  amount  they  had 
to  carry  to  net  revenue  account  was  only  £90  more  than  a 
year  ago.  Coal  was  the  item  principally  responsible  for  the 
increased  expenditure,  being -£900. more..  This  was  partly  due 
to  the  larger  number  of  units  sold,  and  partly  to  the  higher 
price  of  the  fuel.  They  had  bought  current  from  the  Central 
Co.  to  an  amount  of  £640  as  against  £69  last  year.  The  capital 
account  showed  that  out  of  an  expenditure  of  £12,700,  £11,265 
was  for  generating  machinery.  This  was  expenditure  on 
the  new  Diesel  plant.  He  could  not  say  that  the  year's 
results  were  as  satisfactory  as  they  could,  have  hoped,  as 
they  did  not  anticipate  that  the  increase  in  the  cost  of 
fuel  would  be  60  great.  There  was  no  doubt  that  their  plant 
at  the  present  time  was  uneconomical,  as  their  coal  cost  was 
0.63d.  per  unit  sold,  which  was  a  great  deal  too  high.  As  he 
told  them  last  year,  the  position  of  the  station  prevented  them 
using  the  most  economical  form  of  steam  plant,  viz.  : 
turbine  engines,  and  they  decided  to  install  Diesel  plant  to 
generate  the  more  considerable  portion  of  the  current.  When 
he  addressed  them  a  year  ago,  there  was  reason  to  believe  that 
the  new  plant  would  be  running  by  the  end  of  last  year. 
Unfortunately  many  delays  had  occurred — partly  due  to  the 
necessity  for  heavier  foundations  than  were  at  first  thought 
necessary,  and  partly  to  contractors'  delays — but  he  was  glad 
to  say  the  erection  of  the  first  three  units  was  practically 
completed,  and  although  the  plant  was  still  in-th;  hands  of 
the  contractors,  they  hopea  to  have  it  at  work  at  an  early 
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date.  The  increase  in  the  30  watt  (8c. -p.)  connections  during 
the  year  was  10.449,  which  was  the  largest  they  had  had  for 
some  years,  while  the  total  of  uuits  sold  was  also  the  largest  in 
the  history  of  the  company.  Regarding  the  prospects  tor  the 
current  year,  he  thought  they  must  look  forward,  in  the 
absence  of  the  unexpected,  to  better  results  than  for  the  year 
under  review,  as  by  means  of  the  Diesel  plant  they  ought 
t  their  works'  cost  down  to  a  more  reasonable  figure, 
and  they  would  also  have  the  general  increase  of  business  which 
went  on  from  year  to  year. 

The  London  Electric  Supply  Bill  proposals  had  been  exhaus- 
tively and  sympathetically  considered  at  meetings  of  the  chair- 
men of  the  whole  of  the  Electricity  Supply  Companies  for 
London.  The  figures  on  which  the  estimates  of  the  promoters 
were  based  were  most  carefully  gone  into  by  a  committee  of 
1  the  companies]  headed  by  Sir  Alexander  Kennedy, 
and  they  came  to  the  conclusion,  after  exhaustive  examination, 
that  the  estimated  results  could  not  be  justified.  Acting  on 
this  advice  the  directors  of  all  the  companies  had  almost  unani- 
mously decided  Dot  to  give  their  support  to  the  scheme.  That 
the  unification  of  Lt  net  n's  electricity  supply  was  the  proper 
solution  for  the  economical  conduct  of  the  business  was  to  his 
mind  undoubted,  and  he  thought  they  might  stdl  hope  that 
the  companies  themselves  might  be  able  to  put  forward  a 
scheme  which  would  achieve  the  results  aimed  at  by  the 
promoters  with  a  very  mueh  reduced  capital  expenditure,  and 
be  one  that  would  meet  with  the  approval  of  the  London 
County  Council,  without  whose  good-will  and  assent  to  an 
extension  of  the  term  of  occupation  by  the  companies  nothing 
could  be  done. 

Major  Woods  seconded  the  motion. 

Mr.  R.  0.  Partox  said  that  with  regard  to  the  proposed 
scheme,  it  seemed  to  him  that  there  would  be  no  harm  in 
ing  the  London  County  Council  to  extend  the  term  of 
exercising  their  option  to  purchase.  If  the  promoters  of  the 
Rill  did  nothing  themselves,  it  looked  as  if  they  would  be 
the  means  of  bringing  the  various  companies  together  and 
setting  them  to  step  along. 

The  CHAIRMAN  said  the  companies  would  be  very  glad  to  get 
:ui  extension  of  their  term  on  equitable  terms. 

Mr.  R.  H.  Beeton  (a  director),  said  he  thought  the  London 
County  Council  would  be  more  likely  to  give,  extended  terms 
to  a  more  economical  unification  than  that  proposed  by  the 
financiers.  He  wanted  the  shareholders  to  understand  that 
the  board  unanimously  considered  it  would  be  disadvantageous 
to  them  to  have  accepted  the  scheme  put  forward. 

The,  motion  was  carried. 


Metropolitan  Electric  Supply  Co,,  Ltd. 

Mr.   W.   Harrison  CRiPrs  presided  on  March  10th,  at  Win- 
chester House,  E.C.,  over  the  annual  meeting. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  p.  415),  said  the,  capital  expenditure  now 
amounted  to  £2,172,330,  or  an  increase  of  ±68,339  on  the  year. 
The  gross  revenue  was  £217,605,  an  increase  of  £15,422  during 
the  year.  1'he  working  expenses  were  £111,316,  or  an  increase 
of  £12,230.  The  balance  to  the  credit  of  the  revenue  account 
was  £106,288,  and  from  this  the  directors  had  set  aside  £2-2,000 
for  the  reserve  and  depreciation  fund,  which  now  amounted 
to  £319,000.  On  the  whole  they  regarded  the,  report  with 
faction.  They  showed  an  increased  dividend.  The  increase 
in  the  gross  revenue  showed  the  vitality  of  the  business  and  that 
it  was  an  increasing  one.  It  was  true  that  a  large  amount  of 
the  gross  increase  was  absorbed  in  expenses,  but  one  of  the 
chief  items  in  the  expenses  was  the  cost  of  generation,  and 
that  showed  itself  in  two  ways.  A  great  deal  of  their  new 
gross  revenue  came  from  their  new7  western  areas  which  had 
only  been  opened  up  in  the  last  two  or  three  years.  When 
they  opened  up  a  new  area  they  started  with  a  considerable 
capital  expenditure  and  a  considerable  amount  of  plant  which 
at  first  earned  no  dividend  at  all.  As  years  went  by  the 
standing  charges  altered  very  little,  and  therefore  the  relative, 
proportion  between  the  costs  and  receipts  was  constantly 
getting  in  favour  of  the  receipts.  Then,  in  addition,  the  coal 
question  was  very  important.  Last  year  they  were  paying 
15s.  Id.  per  ton  for  coal,  but  if  they  had  paid  the  same  price 
as  in  1912  they  would  have  saved  £4,000,  and  as  against  the 
price  paid  in  1911  they  would  have  saved  £8,000.  So  far  as 
they  could  see  the  price,  of  coal  was  not  likely  to  advance 
this  year.  Another  item  giving  reason  for  hope  was  that 
on  January  1st  they  installed  a  new  turbine  of  4,000  k.w. 
They  were  advised  by  their  engineer  that  the  capital 
expenditure  on  that  turbine  would  soon  bring  itself 
back  again  by  diminished  works  costs.  Although  the  turbine 
had  only  been  in  operation  two  months  the  Board  had  every 
n  to  be  satisfied.    The  depreciat  the  reserve  fund 

was  a  very  handsome  one — £319,000.  A  part  of  that  was 
led  in  their  business,  but  a  considerable  proportion  was 
invested  in  outside  securities.  It  had  been  their  custom  to 
put  the  investments  down  in  the  balance  sheet  at  cost,  but 
they  thought  it  right  that  their  securities  should  be  valued 
by  the  auditors,  and  they  would  be.  pleased  to  know  there 
was  no  grave  depreciation  in  those  securities.  The  deprecia- 
tion a  month  ago  on  the  cost  price  was  onlv  £289.  Their 
Kingsway  site,  which  had  been  on  their  hands  so  long,  had 
been  Jet  on  a  99  years'  building  lease  on  very  advantageous 


terms.  In  regard  to  the  London  Electric  Supply  Scheme  the 
Board  had  not  arrived  at  their  conclusion  in  a  hurry,  but  the 
whole  scheme  had  been  considered  in  great  detail,  with  the 
result  that  they  had  decided  to  oppose  it.  To  understand  the 
mat  tor  it  was  necessary  to  go  into  past  history,  and  he 
proceeded  to  explain  the  position  of  the  electric  light  com- 
panies in  1908,  when  they  formed  a  committee  with  a  view 
tting  an  Act  of  Parliament  for  better  working.  They 
applied  to  Parliament  Cor  several  things,  one  of  which  was 
that  they  might  be  allowed  to  combine  for  working,  and 
another  most  important  thing,  that  the  term  of  the  purchase 
clause  should  be  altered.  At  the  same  time  the  London 
County  Council  promoted  a  Bill  to  make  that  body  the  pur- 
chasing authority  in  1931,  instead  of  the  Borough  Councils. 
The  companies  agreed  to  the  L.C.C.  proposal,  but  on  the 
condition  that  when  1931  arrived  the  County  Council  should 
lie  bound  to  purchase  all  the  companies,  and  this  the  County 
Council  agreed  to  do.  Before  the  Parliamentary  Committee 
it  was  pointed  out  that  a  difficulty  would  arise  in  raising 
capital  unless  some  security  could  be  given  to  investors)  and 

the  C mttee  agreed  to  a  clause  by   which  it  was  provided. 

that  at  the,  time  of  purchase  the  arbitration  should  take  into 
account  what  money  had  been  expended  for  a  particular  pur- 
pose and  how  much  of  it  was  stdl  remaining  for  the  purpose 
of  profit.  Unfortunately,  when  they  got  to  the  House  of 
Commons  this  clause  was  knocked  out.  They  did,  however, 
get  the,  right  to  combine,  and  also  the  proviso  that  the  County 
Council  should  purchase  all  the  companies.  With  regard  to 
the  so-called  new  scheme  which  had  been  promoted,  it  was 
proposed  that  there  should  be  an  immediate  expenditure  of 
£4,000,000  on  the  erection  of  a  new  station  at  the  mouth  of 
the  river,  and  that  in  the  course  of  a  few  years  all  the  present 
generating  stations  should  be  scrapped;  and  it  was  said  this 
would  result  in  considerable  profit.  It  was  further  proposed 
that  the  promoters  should  be  a  holding  company  and  should 
take  over  the  whole  of  the  existing  shares  of  the  different 
companies.  A  further  proposal  was  that  the  preference  shares 
.should  be  converted  into  debentures,  and  the  ordinary  shares 
into  preference  shares,  and  it  was  stated  that  by  such  an 
arrangement  shareholders  would  get  bigger  dividends  than 
they  now  obtained.  The  question  at  once  arose  in  their 
minds:  "Where  is  this  money  to  come,  from  to  pay  extra 
dividends  on  the  shares,  and  also  interest  on  the  £4,000,000 
for  the  new  station? "  A  committee  of  engineers  was 
appointed,  and  they  reported  that  they  considered  the  pro- 
moters were  too  sanguine  with  regard  to  increased  revenue 
and  diminished  expenses.  Iherel'ore  the  Board  came  to  the 
conclusion  that  such  an  interchange  of  shares  would  be  very 
precarious  and  they  considered  the  whole  basis  so  insecure 
that  they  had  decided  to  oppose  the  Bill.  It  had  to  be  remem- 
bered that  one  of  the  objects  of  the  Bill  was  to  revoke  the 
Act  which  the  companies  had  striven  for  in  1908.  It  might 
be  that  shareholders  would  be  approached  to  exchange  their 
shares  for  those  of  the  promoting  company  if  the  scheme  went 
on,  but,  if  so,  he  advised  each  one  of  them  to  go  very  care- 
fully into  the  matter  and  not  act  without  having  all  the  facts 
before  them.  None  of  them  would  say  that  the  electric  light 
business  could  not  be  improved,  but  the  idea  of  the  Board  as 
to  the  expenditure  of  capital  was  not  to  scrap  all  the  stations 
and  build  a  new  one.  Their  idea  w-as  to  develop  the  present 
stations  up  to  their  utmost  economic  capacity  and,  when  that 
was  done,  then  to  build  an  auxiliary  station  to  give  additional 
supply.  This  agitation  had  been  going  on  for  some  years,  but 
he  said  deliberately,  with  a  large  knowledge,  that  there  was 
nothing  wrong  with  the  electric  supply  of  London  and  both 
in  efficiency  and  price  it  beat  other  cities  of  the  world.  If 
they  did  go  forward  with  an  scheme  for  an  auxiliary  station 
as  he  had  suggested,  it  would  be  no  good  unless  they  had 
the  warm  concurrence  of  the  London  County  Council.  Their 
interests  were  not  antagonistic,  but  were  identical,  and  when 
interests  were  identical  they  almost  invariably  worked 
together.  In  conclusion,  the  Chairman  referred  in  high  terms 
to  the  work  of  the  staff. 
Sir  J.  Pender  seconded  the  motion. 

Mr.  H.  L.  Cripps  spoke  at  some  length  on  the  question  of 
the  electric  lighting  business  of  London,  and  said  he,  was 
mainly  responsible  for  the  appointment  of  the  committee  of 
the  London  County  Council  which  had  considered  the  future 
of  the  industry.  He  believed  that  any  attempt  to  manage 
the  electric  light  business  of  London  as  a  colossal  municipal 
enterprise  was  not  only  objectionable  but  impossible.  He 
considered  the  existing  conditions  as  to  purchase  very  un- 
desirable,  and  believed  the  whole  subject  had  to  be  looked 
at  from  the  political  and  administrative  point  of  view,  and 
not  the  engineering.  He  thought  the  Bill  promoted  ought  to 
the  serious  consideration  of  a  stroDg  Committee  of 
Pai  liament. 

Mr.    Gardman  congratulated  the  Board  on  paying  an   in- 
cn  '  ed  dividend. 

Mr.    W.  J.   FlSHER  asked   who  were  the  real  promoters  of 
thi    Bill,   and  how  it  came  about  that  any  |  esters 

could  bring  in  a  measure  for  the  expropriation  of  the  el< 
light  companies  without  their  consent,      lie  could   not  under- 
stand why  the  electric  lighting  companies  had  not  been  able 
to  e  iv  to  bring  some  combination  amongst  them- 

selves. 

The  Chairman  said  there  seemed  to  be  some  misapprehen- 
sion  as  to  who  the  promoters  of  the  Bill  were,  and  it  took 
them   some  months  of  careful   investigation  to  find  out,  and 
now  he  was  not  quite  clear.     lie  understood  that  Mr. 
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ii    \,   Crippt  trot  the  promoter,   ind  bi  certainly  i.n«-.\  n ■ 

about  it'  than  Qi    (the  Chaii  man)  did 

Mr.   II.   Ii.  (  Iripps  :   'I  he   I  '.ill   -  proposition   put 

before  Parliamenl  bj  onicom  n  ponsiol  i  I  in  pel  ii  ion, 
and  thai  is  the  Oountj  ql  London  Electric  Supplj  Od  Thej 
are  the  promotera  tochnicnllj 

The  Chairman  said  he  had  explained  how  th 
came  together  in  L908,  and  they  were  considering  as  to  further 
notion  when  there  had  been  an  attempt  to  jockey  them.  The 
County  of  London  Co,  had  brought  a  BiD  before  Parliament 
which  asked  that  the  company  or  any  other  company  should 
be  able  to  make  an  arrangement  with  the  London  County 
Council.  That  was  exactlj  the  thing  they  were,  opposing. 
They  said  that  it  must  not  be  one,  but  all.  In  the  Bill  the 
County  of  London  Co.  did  no!  ask  for  powers  to  exterminate 
the  other  companies,  bul  they  asked  for  power  to  make 
arrangements  with  the  Count;  Council.  When  they  had  made 
an  arrangement  with  the  County  Council  they  would  ask 
shareholders  to  exchange  their  shares  and  they  would  manage 
the  concern.  He  thoughl  when  the  promoters  knew  their 
attitude   they   would  drop   their   bill. 

The  report  was  then  adopted. 


County  of  London  Electric  Supply  Co.,  Ltd. 

The    annual    meeting    was  held    on    Monday    at    Winchester 
House.,  E.C.,  Mr.  J.  ii.  Bbaithwaite  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Electrical  Review,  p.  445),  said  that  the  year  had  again  been 
a  most  .satisfactory  one.  There  had  been  no  change  in  the 
capital,  although  in  order  to  provide  for  future  developments 
it  would  be  necessary  to  make  a  further  issue  immediately. 
To  summarise  the  report,  the  gross  earnings  had  increased 
by  £24,570,  an  increase  of  10$  per  cent.  The  working  ex- 
penses, including  the  increased  cost  of  coal  of  ±'8,464,  had 
increased  by  £10,840,  so  that,  apart  from  the  enhanced  cost 
of  coal,  the  expenses  had  only  increased  by  £2,000,  with  an 
increase  of  £24,570  in  the  gross  revenue.  The  result  was  that 
the  net  earnings  had  increased  £18,730,  an  increase  of  10.'s 
per  cent.,  or  very  nearly  the  same  amount  as  the  increase  of 
the  gross  earnings.  The  number  of  consumers  had  increased 
by  2,069,  which  was  by  far  the  largest  increase  of  any  London 
electric  supply  company.  The  applications  had  increased  by 
4,137  K.w.  The  units  sold  had  increased  by  3,230,845,  and 
from  every  point  of  view  the  report  was  satisfactory.  Their 
investment  in  the  Bournemouth  Co.  had  paid  them  an  extra 
1  per  cent.,  while  at  Coatbridge,  which  had  been  a  source  of 
some  anxiety  to  them  in  the  past,  they  were  now  experiencing 
the  benefit  of  a  bulk  supply.  Some  people  seemed  to  think  that 
a  bulk  supply  was  a  "  Will-o'-th'-wisp "  which  had  no 
material  value.  Since  they  had  had  a  bulk  supply  at  Coat- 
bridge they  had  not  only  been  able  to  raise  a  sinking  fund  to 
replace  the  cost  of  the  plant  scrapped,  but  they  had  also 
received  a  .steadily  increasing  interest  on  their  investment. 
With  regard  to  the  demolition  account,  they  had  written  off 
this  year  some  £20,000.  The  result  was  that  the  plant  now 
stood  on  a  very  modern  basis  in  their  books.  Instead  of 
building  up  a  large  reserve  fund  and  renewing  plant  which 
was  uneconomical  they  had  preferred  to  scrap  their  un- 
economical plant  and  use  the  reserve  fund  in  putting  in 
up-to-date  and  economical  plant.  They  had  written  off  and 
extinguished  £95,000  from  that  account,  and  at  the  present 
time  their  plant  stood  at  £3,34,000,  and  they  had  put  £33,000 
to  the  depreciation  account  this  year,  which  was  almost 
exactly  at  the  rate  of  10  per  cent.,  which  he  thought  was  a 
very  handsome  allowance.  The  Royal  Assent  had  been  given 
to  their  Romford  order  last  year,  which  gave  them  another 
129J  square  miles  of  district  to  operate  in,  which  was  not 
purchaseable  by  the  L.C.C.  There  were  very  great  possibili- 
ties in  the  district  provided  they  could  supply  really  cheap 
power.  Many  industries  had  been  driven  out  of  London 
because  of  the  want  of  cheap  electrical  power,  and  if  they 
could  supply  that  want  in  Romford  and  attract  industries 
there,  it  would  be  a  benefit  not  only  to  the  shareholders  but 
to  London  generally.  Including  the  area  of  their  Romford 
Order,  the  company  now  held  powers  for  190.72  square  miles, 
which  was  by  far  the  largest  area  that  any  London  company 
held  rights  over.  Regarding  the  outlook  for  the  present  year, 
he  could  say  that  it  was  extremely  satisfactory.  Of  course, 
they  could  not  argue  from  what  had  taken  place  in  two 
months  as  to  what  was  going  to  take  place  throughout  the 
year,  but  it  would  interest  them  to  know  that  up  to  date  the 
applications  showed  an  increase  of  90  per  cent,  over  the  same 
period  last  year;  the  units  sold  showed  an  increase  of  8  per 
cent. ;  their  estimated  gross  revenue  showed  an  increase  of 
15  per  cent.,  and  the  estimated  net  revenue  an  increase  of 
T2_  per  cent.,  so  that,  apparently,  the  prosperity  which  had 
existed  in  the  past  few  years  was  still  continuing  in  the  pre- 
sent year.  With  regard  to  the  issue  of  new  capital,  they  pro- 
posed to  bring  the  amount  of  their  ordinary  shares  and 
preference  shares  to  an  equal  figure.  At  present  they  had 
69,000  ordinary  shares  and  55,000  preference.  They  proposed 
to  raise  both  classes  to  65,000.  That  would  enable  them  to 
allot  10,000  preference  and  6,000  ordinary,  which,  including 
the  premiums,  would  give  them  approximately  £175,000  for 
future  capital  expenditure.  They  recognised  that  the  share- 
holders who  had  been  with  them  through  their  days  of  com- 
parative adversity  were  entitled  to  any  benefits  which  might 


I.  the  issue  •  I  tl 

to  offer  them  to  the  old  shareholder!  a)   prices  wbicfa  would 

iturs  dorii 
amounted   to  £76, 1 1  ,  and  ol    that  ni 

oent.    was   i,n    mam  ,    .■.  hich,  ■•    out, 

Dg    to 

deal   with   the    Bill  now   before  the   H  Damons  for 

obtaining  a   i><>> 

that  iiiurt  on  th<-  paii  ol  a  '•'■Mam  number  d  London  com- 

imi  thing  I  ablishing    I 

supply  of  London  hing  like  a  sound  "num. 

as  one  ol  port 

the  electrical   indi  rent  on  to 

refer  in  detail   to  the  hi  tory  ol  events  which  had  brought 
London  electric  supplj   mattei     to  :;     pr<  snt  position, 
remarks  were  in  the  mam  e  given  a 

report  of  the  meeting  of  the  City  of  London  (  o     Boa.,  I 

They     wanted     to     provide     what     London     had 

had    up    to    the    present,    and    that    was    an    adequate    .source 

of    hulk    supply.     They    Looked    at    Berlin    and    Paris    and 

Chicago  and  found  that  they  were  solving  the  problem,  and 
was  London  to  wait  until  1931  before  doing  anything  in  the 

matter?  He  believed  that  the  L.C.C.  at  the  present  time  were 
very  much  disposed  to  accept  the  scheme  which  had  been 
suggested,  and  it  was  really  more  in  the  interests  of  the  L.C.C. 
as  the  purchasing  authority  than  it  was  in  the  interests  of 
the  companies,  they  might  have  supposed  that  an  oiler  of 
that  kind  would  have  been  welcomed  by  the  London  electric 
supply  companies,  and  he  was  more  than  surprisexl  at  the 
treatment  which  the  scheme  had  met  with.  They  had  doubt- 
less seen  in  the  papers  the  way  in  which  it  had  been 
emphatically  rejected  without  ever  having  been  examined. 
At  the  conference  which  considered  the  scheme  the  Chairman 
himself  made  a  motion  that  the  report  of  their  own  engineers 
on  the  subject  should  not  be  considered  until  they  had  had 
an  opportunity  of  confering  with  the  promoters  of  the  Bill, 
and  at  the  very  next  meeting  of  the  Committee  he  repudiated 
all  he  had  said,  and  by  a  large  majority  the  conference 
"  turned  the  scheme  down"  without  ever  having  looked  at  it. 
There  were  two  sides  to  the  scheme  :  one  was  the  engineering 
side  and  the  other  was  the  financial.  With  regard  to  the 
engineering  side,  the  promoters  were  being  advised  by  Dr. 
Parshall,  who  perhaps  had  had  as  much,  if  not  more,  experi- 
ence in  large  bulk  supply  station  work  as  any  engineer  that 
he  (the  speaker)  knew.  On  the  financial  side  the  promoters 
had  been  advised  by  two  very  eminent  firms  of  accountants, 
Messrs.  Deloitte,  Plender,  Griffiths  &  Co.,  and  Messrs.  G.  A. 
Touche  &  Co.,  so  it  would  be  seen  that  they  had  spared  no 
pains  to  make  their  scheme  perfectly  sound  both  technically 
and  financially.  Yet,  despite  that,  the  chairmen  of  the 
London  companies,  with  only  two  or  three  exceptions,  would 
not  even  deign  to  look  at  it.  Having  given  details  of  the  pro- 
posed scheme  similar  to  those  which  he  gave  at  the  meeting 
of  the  City  of  London  Co.,  Mr.  Braithwaite  proceeded  to  ex- 
plain how  the  scheme  would  affect  the  shareholders  of  the 
County  of  London  Co.  The  suggestion  was,  he  said,  that 
the  debenture  stocks  should  remain  exactly  where  they  were, 
and  the  preference  shares  of  all  companies  should  be  funded 
on  a  basis  of  4$  per  cent,  into  a  5  per  cent,  debenture  stock, 
behind  which  would  be  placed  a  sinking  fund  sufficient  to 
redeem  it  before  the  expiry  of  the  extended  tenure  that  would 
presumably  be  granted  by  the  L.C.C.  With  regard  to  the 
ordinary  shares,  the  proposal  was  to  fund  them  on  the  basis 
of  5  per  cent,  into  6  per  cent,  cumulative  preference  stock, 
and  then,  in  addition,  to  give  all  round  as  a  first  instalment  a 
bonus  of  30  per  cent,  in  ordinary  stock  of  the  new  holding 
company.  It  was  also  proposed  to  give  to  the  ordinary  share- 
holders of  all  the  companies  such  an  additional  amount  of 
ordinary  shares  as  was  to  be  determined  by  a  chartered 
accountant,  based  on  their  reserve  funds  and  their  respective 
earnings  and  growth.  Should  the  scheme  be  adopted,  the 
effect  on  their  own  shares  would  be  that  the  holders  of  every 
10  preference  shares — that  was  £100— would  receive  £133 
6s.  8d  in  5  per  cent,  debenture  stock,  and  the  holder  of  every 
10  ordinary  shares  would  receive  £140  of  6  per  cent,  accumu- 
lative preference  stock,  and  the  30  per  cent,  bonus  in  ordinary 
stock  to  which  he  had  referred,  and  in  addition  such  an 
amount  as  might  be  awarded  for  the  reserve.  As  to 
why  the  County  of  London  Co.  was  promoting  the  Bill,  he 
said  it  was  necessary  it  should  be  put  forward  in  the  name 
of  one  of  the  existing  companies  because  they  were  the  only 
people  who  had  a  locus  standi  for  making  agreements  with 
the  L.C.C.  They  readily  lent  their  name  on  two  conditions — 
first  that  they  should  not  pay  any  of  the  costs  of  promoting 
the  Bill,  and  secondly,  that  before  they  lent  their  name  they 
took  counsel's  opinion  on  the  point  that  the  Bill  as  drafted 
would  not  be  in  any  way  inimical  to  the  interests  of  any  of 
the  London  electric  supply  companies.  The  Bill  was  put  for- 
ward quite  as  much  in  the  interests  of  the  other  London  com- 
panies as  in  the  interests  of  the  County  of  London  Co.;  in 
fact,  the  other  companies  had  more  to  gain  from  the  Bill,  as 
the  County  of  London  Co.  was  a  strong  and  a  prosperous 
company  with  a  big  future,  and  could  afford  to  stand 
alone,  which  did  not  apply  to  all  the  companies.  He 
could  only  say  that  he  was  sorry  that  the  companies  had 
treated  the  Bill  in  such  a  hostile  manner  and  had  "  turned 
it  down"  so  emphatically  as  one  of  the  chairmen  said  the 
other  day.  The  Bill  was  not  dead,  and  his  own  opinion  was 
that  the  companies  would  have  to  come  to  something  of  the 
kind  if  the  present  Bill  was  rejected,  and  possibly  they  jfcrold 
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have  to  come  to  something  which  would  not  be  so  favourable 
to  them  as  the  present  proposal. 

Mr.  K.  Pkkcv  Skllon,  in  seconding  the  motion,  said  he 
wished  the  shareholders  to  understand  that  the  Board  were 
unanimous  in  endorsing  the  things  which  the  Chairman  had 
put  before  the.  meeting.  They  were  all  of  opinion  that  it  was 
only  by  some  such  scheme  based  on  broad  hues  that  a  solu- 
tion ot  the  present  problem  of  the  London  electric  supply 
could  be  fouud. 

Mr.  11.  L.  Ciuirs  and  Mr  YY.  J  Fisher  having  spoken  in 
support  of  the  scheme, 

The  Chairman,  in  reply  to  questions,  said  the  promoters 
had  not  overlooked  the  question  of  vested  interests,  and  their 
suggestion  was  that  Water  Board  tonus  should  be  given  to 
directors  and  officials  who  would  bo  required  to  retire  should 
the  scheme  mature. 

The  report  was  then  adopted,  and  subsequently  a  resolution 
was  agreed  to  approving  of  the  scheme  on  tho  part  of  the 
share  holders. 


South  London  Electric  Supply  Corporation,  Ltd. 

The  annual  meeting  was  held  on  Monday  at  the  Cannon 
Street  Hotel,  E.G.,  Mr.  J.  Athekton  preseding. 

In  proposing  the  adoption  of  the  report  (see  Electrical 
Review,  p.  45V]  the  Ciiaik.m.i.n  said  that  the  number  of  lamps 
added    during    the   year   had    been    the    equivalent   of    28,816 

att  lamps,  and  exceeded  those  connected  during  1912, 
which  was  the  largest  increase  they  had  had  since  the  year 
L90S.     The  total  connections  at  the  end  of  the  year  amounted 

3,134  (since,  increased  to  over  311,000),  and  although  this 
increase  was  very  satisfactory,  it  was  largely  due  to  the  con- 
nection of  additional  motors  to  the  circuits,  the  increase  in 
he.  having  been  820,  making  the  total  connected  5,384,  but 
instead  of  the  units  for  motive  power  being  about  equal  to 
the  units  for  lighting,  as  was  the  case  in  1912,  the  units  sold 
during  1913  for  power  were  nearly  000,000  greater  than  those 
for  lighting  purposes,  With  the  consequence  that  although 
the  receipts  per  unit  for  lighting  and  power  purposes  respec- 
tively had  been  maintained,  the  average  per  unit  sold  for  all 
purposes  had  declined  owing  to  the  predominance  of  the 
supply  for  power  over  that  for  lighting.  The  revenue  obtained 
for  lighting  purposes  was  a  little  in  excess  of  that  for  the 
previous  year.  For  the  purpose  of  increasing  and  popularising 
the  use  of  electric  light  and  the  many  useful  and  economical 
domestic  electric  appliances  now  on  the  market,  they  had 
carried  into  effect  their  decision  to  open  central  showrooms 
in  one  of  the  main  thoroughfares  in  their  area  of  supply,  and 
they  would  be  opened  in  a  week  or  two.  Notwithstanding 
the  additional  cost,  they  felt  sure  that  by  a  judicious  display 
of  lighting  and  other  accessories  in  the  ample  window  space 
provided,  and  also  within  the  showroom  itself,  together  with 
the  assiduous  attention  of  their  representatives,  there  must 
be  a  beneficial  effect  shortly  felt  in  the  sale  of  energy  for 
lighting  and  other  domestic  purposes,  there  still  being  a  large 
undeveloped  field  upon  which  to  concentrate  their  efforts. 
The  units  sold  had  increased  by  nearly  three-quarters  of  a 
million,  from  5,118,000  to  5,741,226,  or  14.8  per  cent.,  and  the 
gross  receipts  increased  by  £3,256;  but  as  nearly  all  these 
additional  units  were  sold  at  power  rates,  and  they  had  to 
pay  and  were  still  paying  abnormal  prioe,s  for  coal,  coupled 
with  the  increased  cost  of  labour,  and,  in  fact,  for  all  commo- 
dities, the  amount  retained  out  of  the  increased  revenue  as 
gross  profit  had  been  reduced  accordingly.  Taking,  however, 
all  the  items  of  expenditure  in  the  revenue  account,  the  total 
was  £23,475,  which  worked  out  at  the  very  satisfactory  figure 
of  ,98d.  per  unit  sold  as  compared  with  Id.  in  the  previous 
year,  this  result  again  being  one  of  the  best  obtained  by  any 
of  the  companies  supplying  electricity  in  the  Metropolis.  The 
capital  expenditure  amounted  to  £7,888,  the  greater  portion 
of  which  was  for  extensions  to  mains,  additional  transformers, 
and  for  the  connecting  up  of  new  consumers.  This  year  they 
would  have  to  meet  the  cost»of  the  new  showrooms  at  Brixton, 
also  additional  mechanical  stokers  and  coal-handling  plant 
at  the  generating  station,  and  further  extensions  to  the 
mains  and  the  connecting  up  of  new  consumers.  In 
regard  to  the  change  of  generation  from  the  single  to  the  two- 
phase  system,  this  had  continued  to  operate  very  satisfac- 
torily throughout  the  year,  and  had  been  the  means  of  bring- 
ing several  important  consumers  on  to  the  mains,  and  further 
consumers- had  been  booked  for  two-phase  supply;  these 
would  be  connected  up  as  soon  as  they  had  completed  the 
electrification  or  their  works.  Proceeding  to  deal  with  tho 
Bill  •  of  tho  County  of  London  Company,  the  Chairman 
said  the  representative-  committee  of  the  various  other  London 
companies  arrived  at  the  conclusion  that  the  scheme  put  for- 
ward did  not  commend  itself  as  one  desirable  for  adoption. 
At  the  same  time,  it  was  recognised  by  the  committee  that 
the  principle  of  co-operation  was  d  sound  one,  though  they 
felt  themselves  unable  to  support  the  scheme  put  forward. 
With  <jf  giving  effect  to  this,  the  Engineers'  Com- 

mittee had  been  requested  to  prepare  a  comprehensive  scheme 
to  provide  for  the  electrical  requirements  of  London,  based 
on  the  joint  working  of  the  companies'  undertakings  and  on  a 
satisfactory  arrangement  being  come  to  with  the  London 
County  Council  in  regard  to  purchase.  Whether  anything 
would  come  of  this  or  not  they  were  unable  at  this  moment 
to  express  any  opinion.  Meanwhile  their  company  was  in  a 
position    to   satisfy    all  •  the   requirement's    for   electric   energy 


within  its  statutory  area  at  a  reasonable  price,  and  they  had 
no  reason  to  feel  apprehensive  or  anxious  as  to  the  future 
prosperity  of  their  business.  They  might  rely  upon  the  board 
to  safeguard  their  interests  in  this  matter,  but  should  any 
scheme  be  presented  to  them  which  they  considered  satisfac- 
tory in  the  interests  of  the  company  generally,  they  would 
then,  of  course,  call  the  shareholders  together  so  that  they 
might  express  their  opinion  on  the  proposals.  The  returns  of 
the  new  consumers  booked,  of  work  in  the  sales  department, 
and  of  the  output  since  the  commencement  of  this  year  showed 
a  gratifying  increase,  over  the  figures  for  the  corresponding 
period  of  last  year,  and  although,  as  he  said  before,  they  were 
still  paying  an  exceedingly  high  price  for  coal,  they  hoped 
that  the  results  for  the  present  year  would  show  a  consider- 
able improvement  upon  those  of  last  year. 

Mr.  Bush  seconded  the  motion,  and  after  a  short  discussion 
of  a  complimentary  nature  the  report  was  adopted. 

The  Chairman  then  moved  a  resolution  giving  the  Board 
power  to  issue  10,000  preference  shares  of  £5  each.  He  ex- 
plained that  the  Board  only  intended  to  issue  6,000  of  the 
shares,  as  they  anticipated  that  this  amount  with  the  reserve 
would  be  sufficient  to  enable  them  to  meet  all  their  require- 
ments during  the  next  three  or  four  years.  Should,  however, 
the  business  increase  very  rapidly  they  might  have  to  issue 
the  remaining  4,000  shares. 

The  resolution  was  carried. 


Folkestone  Electric  Supply  Co.,  Ltd. 

The  directors'  report  to  Dec.  31st  last  shows  continued  satis- 
factory progress.  The  equivalent  of  139,100  eight  c.p.  lamps 
was  being  supplied,  an  increase  of  7,847  eight  c.p.  lamps.  The 
accounts  showed  that  including  the  receipts  from  hired  instal- 
lations, the  profit  on  the  revenue  accounts  for  the  three  under- 
takings amounted  to  £17,611,  plus  £354  brought  forward,  and 
interest  and  installation  profits,  and  after  allowing  for  interest 
on  debenture  stock  and  dividend  on  preference  shares,  there 
was  a  balance  of  £11,348.  Out  of  this  an  interim  dividend  at 
the  rate  of  6  per  cent,  per  annum  had  been  paid  on  the 
ordinary  shares,  and  the  directors  had  carried  £4,810  to  the 
depreciation  fund,  making  it  £32,753  net  and  £2,500  to  the 
reserve  fund,  increasing  it  to  £6,600.  They  recommended  a 
dividend  at  the  rate  of  8  per  cent,  per  annum  on  the  ordinary 
shares  for  the  half-year  (making  7  per  cent,  for  the  year), 
requiring  £2,000,  and  leaving  a  balance  of  £538  to  be  carried 
forward. 


Units   generated  

Units    sold — Public    lamps 

By    contract  

Private    consumers    by    meb  r 
lot. 1 1     sold  

Units    used    on    works 

Total     accounted     for 

Not    accounted    for 


2,244.907 

78,506 

474.596 

1.184.448 

1.737. 550 

30.874 

476.483 


Public    lamps Arcs  88  Incandescent  403  (u.r  ) 

Maximum    supply  demanded  1,313  lew. 


Windermere  and   District  Electric  Supply  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  31st  December,  1913, 
states  that  the  Diesel  oil  plant  has  not  yet  been  installed  owing 
to  delay  on  the  part  of  the  contractors,  but  it  is  hoped  it  will 
be  at  work  in  the  course  of  the  next  two  or  three  months. 
Owing  to  this'  delay  the  unissued  debenture,  stock  has  not  yet 
been  offered  for  subscription,  but  it  is  proposed  to  make  the 
offer  of  the  stock  shortly. 

The  Director?,  after  full  consideration,  decided  to  extend  the  service  to 
Grasmere,  and  the  necessary  cable  has  been  laid,  and  there  is  every  reason  to 
believe  that  the  Company  will  receive  enough  revenue  from  the  new  con- 
nections in  Rydal  and  Grasmere  tc  give  a  lair  remuneration  on  the  capital 
cost  of   the   cable. 

The  profits  during  the  year  have  been  adversely  affected  by  the  remarkably 
dry  summer,  whicn  resulted  in  a  large  additional  expenditure  on  coal,  the 
extra  cost  being  ^,363.  The  sales  of  current  show  an  increase  of  ^,62,  and 
the  increase  in  the  Gross  Revenue  is  ,£88.  45  new  consumers  have  been 
obtained,  making  with  the  additions  to  existing  installations  an  equivalent 
of  about  1700  30  Watt  Lamps.  A  payment  of  5  per  cent,  on  account  of 
arrears  of  interest  has  been  received  or  the  Keswick  Electric  Co.'s  Debentures, 
and  from  this  source  the  old  balance  of  interest  accrued  from  the  Keswick  Co. 
of  j£377  has  been  extinguished,  and  the  Net  Revenue  Account  has  been 
credited  with  j£94.  In  future  the  Revenue  Account  will  be  credited  with  the 
whole   of    the   profits    received    from    the    Keswick    Company. 

The  amount  spent  on  capital  account  for  new  mains,  trans- 
formers and  meters  has  been  £446.  The  expenditure  on 
revenue  account  for  the  year  has  been  £2,199,  an  increase  of 
£316.  The  balance  of  revenue  account  for  the  year  is  £1,719 
plus  interest  on  Keswick  debentures  £94,  and  brought  for- 
ward £40,  making  £1,853.  Out  of  this  has  been  paid  deben- 
ture interest,  bankers'  charges,  &c.  £841,  interim  dividend  of 
1  per  cent,  on  preference  shares  £250,  cost  of  extending  period 
for  repayment  of  debenture  stock  £21,  written  off  free  wiring 
installations  £88,  transferred  to  depreciation  reserve  account 
£400,  leaving  for  disposal  £253.  The  directors  recommend  that 
a  further  dividend  of  1  per  cent,  be  paid  on  the  preference 
shares  which  will  absorb  £250,  and  make  2  per  cent,  for  the 
year,  leaving  £3  6s.  9d.  to  be.  carried  forward. 


Liverpool  District  Lijrhtinjr  Co.,  Ltd.— The  directors, 

after  transferring  £900  to  reserve  fund,  recommend  a  dividend  at 
the  rate  of  4  per  Cent,  per  annum  for  the  last  half  of  1913, 
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itiiiish  Insulated  and  Hehbj  ('antes,  Ltd. 
Tiik  direoton'  report  for  the  year  ended  Deotmbn  •  i wr,   1918, 

|tl>tei  that  the  profit  amount*  to   £2l7,:iM  phiH    C7I  L'il  I    brought 

forward,    making    4821,6881      The    following    are    dednoted : — 

Director!*'  and  debenture  trusteea'  fees,  and    rrmniH  rution  to  Works 
Committee,  £6,816;  Interest  on    (irHt  debenture  itook,    £22,600; 

Interest    on    second    debenture    (took,    £lni lepieofatlon    on 

buikliiiKH,  plant,  machinery,  .to.,  £22,000  transfer  to  reseive 
account,  £20,(100;  transfer  to  special  rtHerve  account,  48,600 
transfer  to  first  mortgage  debenture  stock  redemption  account, 
£5,000;  written  off  patents  and  goodwill,  A 85, 000 ;  dividend  6n 
preference  eharea  to  December,  1918,  480,000 ]  interim  dividend  on 
ordinary  shareB  to  June,  1918,420,000  1 17  H,:u  5,  leaving  avail- 
able for  dividend  4148,267,  The  directors  rent  mmend  a  further 
dividend  of  9s.  per  share  on  the  ordinary  shares,  mnking  with  the 
interim  dividend  already  paid  a  total  of  13  per  cent,  for  the  year 
requiring  445,000,  carrying  forward  £98,267.  It  is  gratifying  to 
report  an  increase  in  the  volume  of  trade  compared  with  last  year, 
resulting  in  an  additional  profit  of  £38,966.  486,000  has  be<n 
written  elf  patents  and  gordwill  :  this  item,  which  originally 
stood  at  4261,672,  is  now  eliminated  as  an  asset  from  the  balance- 
sheet.  In  addition,  a  sum  of  £  8,500  has  be(  n  transferred  to  special 
reserve  account,  a  further  £5,000  to  first  mortgage  debenture  stock 
redemption  account,  £20,000  to  reserve  account,  and  £22,000 
applied  to  depreciation  on  buildingp,  plant  and  machinery.  After 
deducting  the  afore-mentioned  sums,  the  balance  to  be  carried 
forward  is  £98,267. 
The  meeting  is  to  be  held  at  Liverpool  on  March  23rd. 


Davis  &  Timiiiiiis,  Ltd. 

Sib  Henry  Mance,  presiding  at  the  annual  meeting,  held  on 
March  12th,  at  King's  Crosp,  said  that  the  report  gave  them 
unqualified  satisfaction  ;  it  was  a  credit  to  the  staff,  and  justified 
the  board's  policy  of  bygone  years.  Everything  was  going  on  well 
with  the  works  at  Wood  Green.  There  had  been  considerable 
additions  to  plant,  additions  absolutely  necessary  to  enable  them  to 
cope  with  the  increased  volume  of  business.  They  were  beginning 
to  feel  a  little  cramped  for  space.  The  change  in  the  arrangement 
for  the  supply  of  power  would  help  in  this  respect,  as  they  would 
be  able  to  make  use  of  a  well-built  and  cemmodious  engine  house, 
and  so  postpone  the  necessity  for  building  operations  for  another 
year. 

Mb.  6.  E.  Davis,  the  mar  aging  director,  said  that,  from  a 
business  point  of  view,  1913  was  an  exceptional  year,  and  they  had 
handled  a  large  volume  of  work,  though  they  had  been  hard 
pushed  at  times  to  satisfy  all  demands.  By  installing  an  entirely 
new  and  unlimited  supply  of  power  from  an  outside  source  they 
would  be  helped  in  that  respect  henceforth.  Now  that  motive 
power  was  assured  they  were  enabled  to  put  down  additional 
machines  as  necessary.  They  had  no  cause  to  complain  of  1914  as 
far  as  it  had  gone. 

Sunderland   District    Ilectric   Tramways,   Ltd.— 

On  Tuesday,  March  17th,  Mr.  Justice  Eve  had  before  him  in  the 
Chancery  Division  the  petition  of  this  company  for  sanction  of  a 
resolution  reducing  the  capital  of  the  company  from  £170,485  to 
£51,500.  Mr.  Wright,  for  the  company,  said  they  had  carried  on 
business  without  success  since  their  formation  in  1903.  His  Lord- 
ship :  They  seem  to  have  got  through  £120,000  very  quickly. 
— Counsel :  Yes,  in  10  years.  His  Lordship  sanctioned  the  reduc- 
tion and  ordered  the  words  "and  reduced"  to  be  used  for  a 
month. 

The    Belgian    Congo. — La    Societe  Beige  de  Cables 

Teiegraphiques  is  the  name  of  a  new  company  which  has  just  been 
registered  in  Antwerp  under  British  auspices,  with  a  capital  of 
£160,000.  The  object  of  the  new  concern  is  to  secure  from  the 
Belgian  Goverr  ment  a  concession  for  the  laying  and  working 
during  a  period  of  50  years  of  a  telegraph  cable  between  the 
Belgian  Congo  and  the  English  coast.  The  capital  is  divided  into 
4,000  shares  of  £40  each,  of  which  the  Eastern  Telegraph  Co.  has 
subscribed  3,000,  the  Telegraph  Construction  and  Maintenance  Co. 
100,  Sir  J.  D.  Pender,  K  C.M.G..  200,  Mr.  F.  R.  Lucas  200,  and  Mr. 
W.  Hibberdine  100,  all  of  London,  M.  P.  Cramer,  of  Overeen-lez- 
Haarlem,  200,  and  M.  X.  Moeus,  of  Antwerp,  200. 

London  United   Tramways,  Ltd. — In    their    annual 

report  the  directors  recommend  a  dividend  of  1  per  cent,  on  the 
preference  shares  for  the  year  1913.  £20,000  is  put  to  reserve  for 
reconstruction  and  renewals,  and  £2,101  is  carried  forward. 

Calcutta  Electric  Supply  Corporation,  Ltd. — The 

number  of  units  delivered  to  consumers  during  the  five  weeks 
ended  January  30th,  1914,  amounted  to  1.242,997,  compared  with 
1,021,662  units  in  the  corresponding  five  weeks  of  1913. 

Prospectuses. — South  Metropolitan  Electric  Light  and 
Power  Co  ,  Ltd  — The  directors  have  issued  a  circular  to  the  share- 
holders and  debenture  stockholders,  effering  25,000  6  per  cent, 
cumulative  second  preference  shares  of  £1  each  at  par,  less  an 
allotment  commission  of  Is.  per  share. 

London  and,  Suburban  Traction  Co.,  Ltd. — The  list  was  to  close 
yesterday,  Thursday,  in  an  offer  for  sale  of  £350,000  5  per  cent. 
"A  "  debenture  stock  at  the  price  of  92  per  cent.  The  issue  has 
been  made  for  the  purpose  of  repaying  temporary  loans. 

'  Toronto  Power  Co.,  Ltd. — This  week  there  has  been  offered  for 
sale  £523,655  4 1  per  cent,  consolidated  guaranteed  debenture  stock 


Of  the  Toronto  Po  inaUed   t<y  thn   Toronto    Il*il- 

way  I  wus  96,  and    the  lint  w  an/to  olone  on  Wed- 

nesday.   The  prOfpeoto  *  b.h.p.  of  plant 

Imii  ulmuty  been  totalled  at  Niagara  PaJlp  ar.d  tbrte  additional 
units   now   installing  will    bfj]  up    lo    II  Doltl    10  Of 

wlii'li     have    an     IggtegaU     ''■! ty     of      136,000     ».  li.r. 

(Ii-.iiitli  1,1  ii  iv,    ur.fi   will    be  held 

in  n  servo  in  oidtntf        I  'In-    aboi  ■      i--iii-    DM  batfl    made 

tn  provide  tl  ..orks  ui  d   to   meet  general  | 

and  light  extensions. 

Automatic  Telephone  ■Tansftefnriflf  Co.,  ltd. 

ii,  direotora1  report  for  the  year  ended  Deotmber  8Iet,  1913,  etatea 

that    the   profit    for   the  year    was    t:21  ICO     pit  taongbt 

forward,  making  424,687.  The  following  are  dednoted      Din 

fc«s,  £1,225;  depreciation  on  patents,  geodwill,  buildings,  plant 
imii  machinery,  £4,000;  writti  n  (  ff  onderwrlting  eonr  mission  on 
shares,  £H,u(J0  ;  written  off  preliminary  exp  ;  dividerd 

on  preference  shares,  £12,000  ;  leaving  to  be  carried  foiward  £:'.^|9. 
The  business  in  ordinary  telephone  and    telegraph,  equipment 
tinues  satisfactory,  but  although  gocd  orders  for  automatic  iquip- 
m<nt  were  received,  it  was  not  fouLd  possible  to  complete  during 
the  year  any  substantial  ameunt  of  this  class  of  work. 

iY|»haiii  Electricity  Supply  Co  ,  Ltd. — The  annual 

meeting  was  held  on  Saturday.  The  chairman  (Mr.  A.  A.  Amos),  in 
moving  the  adoption  of  the  report,  congratulated  the  shareholders 
upon  a  very  successful  year.  The  business  of  the  company  had 
materially  increased,  and  the  output  of  current  had  been  the  largest 
on  record.  The  trading  account  showed  an  income  of  over  £500 
per  annum,  and  the  net  profit  ameunted  to  £219.  The  directors 
proposed  to  divide  £72  in  dividends,  the  balance,  £14  7,  being 
carried  to  depreciation  acccunt.  A  dividend  of  5  per  cent,  on  all 
shares  was  approved. 

Vichers,  Ltd. — The  directors  have  decided  to  place 
£300,000  to  general  reserve  and  to  recommend  a  final  dividend  of 
Is.  6d.  per  share  (free  of  income-tax)  on  the  ordinary  shares,  making 
2s.  6d.  per  share,  or  12J  per  cent,  for  the  year.  The  amount 
carried  forward  is  £222,811.  Owing  to  the  continued  rapid  and 
profitable  expansion  of  ihe  business,  the  directors  will  propose  to 
the  shareholders  an  increase  in  the  ordinary  share  capital  of 
£1,110  000,  or  of  one  share  in  four  of  the  present  capital.  These 
shares  will  be  offered  to  the  shareholders  at  28s.  per  share. 

Stuck  Exchange  Notices. — The  Committee  has  ordered 
the  following  to  be  quoted  in  the  Official  List  :— 

Hong  Kong  Tramways  Co.,  Ltd.-32f,CC0  shares  of  Es.,  fully  paid,  Nc  8.1  to 
825,000. 

Singapore  Electrio  Tramways,  Ltd.— 400,000  shares  of  6?.,  folly  paid,  Nos.  1 
to  400,000. 

Montana  Power  Co. — A  quarterly  dividend  of  \  per 
cent,  on  the  common  shares  is  announced. 

Metropolitan  Electric  Tiamways.  Ltd. — The  revenue 

for  19 13  was  £539.246.  After  charging  all  expenses,  the  available 
balance  is  £52,282,  out  of  which  £12,000  is  put  to  reserve,  £26,000 
is  required  for  preference  dividend,  3  per  cent,  is  to  be  paid  en  the 
ordinary  shares,  and  £1,052  carried  forward. 

North  Metropolitan  Electric  Power  Supply  Co.— 

A  dividend  of  6  per  cent,  per  annum  and  a  bonus  of  12s.  per  fully- 
paid  ordinary  share  are  to  be  paid  for  1913. 

ltraunton  Electric  Light  and  Power  Co.,  Ltd. — 

The  directors  report  a  very  satisfactory  year  s  working.  The  net 
revenue  account  showed  a  balance  of  £136,  out  of  which  a  dividend 
of  5  per  cent,  is  to  be  paid  on  the  cumulative  preference  shares, 
amounting  to  £23  ;  £30  is  to  be  written  off  formation  expenses, 
and  £50  for  depreciation,  £32  being  carried  forward.  The  receipts 
from  private  lighting  were  £199  ;  power  and  heating  supplies  £13  ; 
contract  lighting  £73  ;  contract  pumping  £50  ;  rental  of  meters 
and  services  £2o.  Generation  of  electricity  cost  £176  ;  rent,  rates 
and  taxes  £21  ;  management  expenses  £20  ;  and  special  charges 
£25.    The  report  was  passed  at  the  annual  meeting. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
TBEBE  remains  still  much  perplexity  and  confusion  in  the  money 
markets,  which  are  reflected  in  prices  and  in  the  irregularity  of 
the  movements  that  occur  from  day  to  day  in  the  barometer  stocks. 
Everyone  is  expecting  money  to  get  patently  cheaper  at  the 
beginning  of  April;  building  hopes,  too,  upon  this  anticipation, 
though,  at  the  same  time,  political  factors  are  working  in  the 
other  direction,  which  have  the  effect  of  depressing  the  prices  of 
Consols  and  foreign  Government  bonds.  Affairs  in  Brazil  and  in 
Mexico  are  chaotic  enough  to  restrain  business  in  the  stocks  and 
shares  of  either  country.  At  home,  one  of  the  most  interesting 
events  of  the  present  week  was  the  meeting  of  the  County  of 
London  Electric  Supply  Company,  held  last  Monday. 

Notwithstanding  the  badness  of  the  times,  new  issues  continue 
to  appear.  In  the  Electrical  section,  the  London  and  Suburban 
Traction  Company  has  this  week  offered  £350,000  of  5  per  cent. 
"  A  "  Debenture  stock  at  92  per  cent.,  at  which  the  return  is  nearly 
5J  per  cent,  on  the  money,  while  the  security  is  good  of  its  class. 
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The  Toronto  Tower  Company,  Ltd.,  has  been  making:  an  issue  of 
half-a-million  pdtinds  4  per  cent.  Consolidated  Guaranteed  Deben- 
ture stock,  guaranteed  unconditionally  by  the  Toronto  Railway 
Company,  and  statistics  were  given  in  the  prospectus  of  five  years' 
working,  each  year  showing  a  steady  and  substantial  progress. 
The  stock  is  well  covered.  London  and  Suburban  Ordinary  shares 
went  -J.j  lower,  but  the  existing  Toronto  issues  did  not  change. 

Home  Railway  stocks  move  in  manner  most  disappointing  to 
their  supporters.  We-  k  after  week  falls  have  to  he  recorded. 
This  time  Metropolitans  are  13  lower,  Districts  losing  alike  amount. 
The  falls  in  City  and  South  London  Junior  Preference  stocks  have 
not  been  recovered.  It  is  difficult  to  sell  the  1003  issue,  to  pay 
the  full  dividend  in  respect  of  1913  on  which  the  sum  of  £ 7,4 00 
had  to  be  debited  to  capital  account,  while  the  carry-forward  of 
the  railway  was  but  £700. 

Metropolitan  Electric  Tramways  Debenture  stocks  of  both  classes 
are  again  noticeably  lower,  and  the  market  is  a  dull  one.  Under- 
ground Electric  Railway  shares  fell  ,',  to  3,\,  the  Income  bonds  also 
receding.  No  further  changes  have  occurred  in  British  Electric 
Tractions,  but  we  notice  that  our  suggestion  last  week  as  to  the 
advisability  of  consolidating  the  various  classes  of  the  company's 
stocks  into  some  less  unwieldy  proportions  has  aroused  a  good  deal 
of  interest.  Yorkshire  West  Riding  Preference  again  rose  J, 
which  took  the  price  to  4|,  and  the  Debenture  stock  gained 
2  points. 

The  County  of  London  Electric  meeting  produced  a  speech  from 
the  chairman  which  is  worth  studying  as  a  comprehensive  state- 
ment of  what  has  come  to  be  known  as  the  "super-company'' 
scheme.  The  shareholders  unanimously  passed  a  resolution  giving 
their  adhesion  to  the  proposal?.  It  was  declared  by  one  of 
the  speakers  that  the  interests  of  engineers  and  directors  might 
conceivably,  in  certain  circumstances,  conflict  with  those  of  share- 
holders, and  the  formation  of  a  Shareholders'  Committee  was 
proposed  that  should  embrace  representatives  from  all  the  various 
electric  lighting  companies. 

Mr.  H.  B.  Renwick,  the  managing  director  of  the  County  of  London 
Electric  Supply  Company,  may  fairly  be  congratulated  up  m  having 
produced  a  scheme  which  appears  to  be  workable  and  practical. 
The  mngnitude  of  the  task  which  he  took  up  can  best  be  measured 
by  remembrance  of  the  failure  which  has  attended  every  effort 
made  up  to  the  present  to  bring  into  line  the  different  London 
electric  supply  undertakers  ;  and  it  is  only  by  the  exercise  of 
indefatigable  toil  and  a  great  deal  of  tact,  that  Mr.  Renwick  has 
succeeded  in  forcing  the  matter  to  its  present  stage. 

Prices  in  this  department  are  not  much  changed  on  balame, 
allowing  for  the  various  dividend  deductions.  These  latter  have 
the  effect  of  making  yields  look  very  attractive.  County  of 
London  were  quoted  ex  rights  on  Wednesday  last  week.  West- 
minster Preference  are  a  shade  easier,  South  Metropolitan  Pre- 
ference a'.v  higher.  This  company,  as  well  as  the  South  London, 
is  about  to  raise  fresh  capital- 
Details  have  been  in  private  circulation  of  a  new  electric  supply 
company  to  deal  with  the  Hendon  district,  and  a  public  issue  of 
Preference  shares  or  stock  may  be  expected  before  long. 

Amongst  Mexicans  and  Brazilians  there  are  this  week  no 
sensational  movements.  Mexican  Light  and  Power  shares  of  both 
classes  are  a  point  down.  Mexico  Trams  have  similarly  suffered. 
Para  Electric  Railways  are  about  the  same  as  they  w«-re,  having 
regard  to  the  fa;t  that  the  shades  a'e  quoted  ex  dividend.  What 
the  investor  should  notice,  however,  is  the  flatnees  of  Rio  de 
Janeiro  first  bonds  and  of  San  Paulo  First  Debenture  stock,  both  of 
which  have  dropp-d  below  par.  The  margin  of  security  in  each 
case  is  ample,  and  the  yields  produce  an  average  of  5  a  per  cent. 
Rio  5  per  cent.  Mortgage  bonds  fell  to  88,  but  these,  of  cour-e,  rank 
below  the  Firsts.  Brazilian  Tractions  dropped  3J  to  83$,  this 
raising  the  yield  on  ttie  shares  to  7  per  cent,  on  the  money.  How- 
ever, with  the  incessant  shrinkage  in  the  prices  of  Brazilian 
Government,  muni  -ipal  and  similar  fecurities,  it  is  obvious  that 
uneasiness  must  be  aroused  with  regard  to  all  the  industrials  con- 
nected with  the  Republic. 

Shawinigan  Water  is  4  down  on  the  decision  to  issue  $1,375,000 
new  Common  Btock,  to  be  offered  at  120  to  existing  holders  in  the 
proportion  of  one  new  for  eight  old  shares. 

The  Telegraph  market  is  quiet.  Westerns  are  £  higher,  and 
Anglo-American  Deferred  at  24  shows  an  equal  advance.  Except 
for  these,  the  movements  are  insignificant.  Reuters  remain  at  8:j. 
Marconis  are  weak,  the  Preference  and  Ordinary  shares  both  losing 
the  gains  of  last  week,  and  the  market  being  dull  once  more  on 
the  assumption  that  the  new  House  of  Lords  inquiry  will  simply 
mean  that  nobody  will  want  to  take  an  interest  in  the  shares,  from 
the  Stock  Exchange  point  of  view,  until  it  is  over. 

In  the  Manufacturing  division,  small  rises  occurred  in  British 
Aluminium  Preference,  British  Westinghouse  Debenture  and  Dick, 
Kerr  Ordinary  shares.  The  death  of  Mr.  George  Westinghouse 
would  some  years  ago  have  had  a  marked  effect  upon  Stock 
Exchange  prices,  but  of  late  his  name  has  ceased  to  be  a  power  in 
the  financial  world,  and  the  Preference  shares  of  the  British  Com- 
pany retain  all  their  recent  advance  at  30s.  Aron  Ordinary  are 
fi  lower,  and  Castner  Kellners  continue  to  droop.  Rubber  shares 
have  been  affected  by  general  market  condition1",  otherwise  the 
rise  in  the  price  of  the  raw  material  to  nearly  half-a-crown  per  lb. 
would  probably  have  had  a  stimulating  effect  upon  Stock  Exchange 
quotations.  As  things  are,  however,  the  public  no  more  interest 
them«elves  in  rubber  than  they  do  in  most  other  stocks  and  shares 
at  the  present  time. 

The  National  Telephone  holders  are  to  receive  a  further  dis- 
tribution of  1}  per  cent,  or  thereabouts,  raising  their  full  return 
to  about  105J.  Allowing  for  interest  on  the  money,  the  price  paid 
to  the  proprietors  works  out  to  very  little  above  100,  and  the 
people  who  gave  160  for  their  stock  are  best  left  alone  just  now. 


MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making  nse  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  ciroumstanoes. 


Wednesday.  March  18th. 


CHEMICALS,  dbo. 

La  teat 
Prioe. 

Fortnight's 
Ino.  or  Deo, 

a  Acid,  Hydrochloric)           ..         .. 

per  owt. 

6/- 

.. 

93/. 

per  lb. 

m- 

per  cwt. 

D/6 

42/- 

a  Ammonia,  Muriate  (large  oryBtal) 

per  too 

£80  10 

H 

£6  5 

a  Bisulphide  of  Carbon      ..        .. 

H 

£18 

£17  10 
£22  10 

K 

1! 

£30  10 

a      „     White  Sugar 

„ 

£i8 

£82 

per  gal. 

2/8 

.. 

a  Potassium,  Biohromate,  In  casks 

per  lb. 

Bid. 

,, 

a  Potash,  Caustio  (88/90  %) 

per  ton 

£22  10 

,. 

a        „      Chlorate 

perl    . 

HO. 

#. 

a        „       Perchlorate         ..        .. 

M 

8jd. 

a  Potassium,  Cyanide  (98/100  %) . . 

„ 

7td. 

(for  mining  purposes  only) 

per  owt, 

7G/. 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

.. 

a  Sulphur,  Sublimed  Flowers 

H 

£8  10 

a        „        Recovered 

H 

£6  10 

.. 

a        „        Lump      

„ 

£5 

.. 

a  Soda,  Caustic  (white  70/72  %)   ■  ■ 

„ 

£10 

per  lb. 

Bgd. 

.. 

per  ton 

£2  6 

t. 

a  Sodium  Bichromate,  casks 

per  lb. 

M. 

•• 

METALS.  *C, 

6  Aluminium  IngotB,  in  ton  lots  . . 

per  ton 

£86 

b           „           Wire,  in  ton   lots  1 

£113 

(1  to  14  K.W.G.)} 

■J 

b          „          Sheet,  in  ton  lots   . . 

M 

£112 

p  Babbitt's  metal  ingots     . . 

„ 

£60  to  £231 

c  Brass  (rolled  metal  2"  to  12*  basis) 

per  lb. 

7Jd. 

.. 

c      „     Tube  (brazed) 

ii 

9gd. 

c     H         p     (solid  drawn)          .. 

M 

Tja. 

id.  dec 

ii 

7§d. 

Jd.'decf 

c  Copper  TubeB  (brazed)     ..        .. 

„ 

Did. 

c        „           M      (solid  drawn) 

M 

9}d. 

Jd.  dec. 

g       „      Bars  (best  selected) 

per  ton 

£79 

£2  die. 

M 

£79 

£2  dec. 

H 

£79 

£2  dec 

d       H      (Electrolytic)  Bars 

H 

£66 

£1  10  dec 

d                        m           Sheets     .. 

M 

£84 

£110  dec. 

d       „                 H           Rods 

H 

£71  10 

£1 10  dec. 

d       „                 „           H.O.  Wire 

per  lb, 

8§d. 

„ 

4/6 

., 

M 

4/- 

o  German  Silver  Wire        ..         .. 

H 

1/10 

M 

7/- 

A  India-rubber,  Para  fine  .. 

M 

8/Ci 

8Jd'.  inc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

61,0 

„    Wire,  galv.  No.  8,  P.O.  qual. 

M 

£14 

g  Lead,  English  Pig 

„ 

£20  7  6  to  £20  10 

2/6  to  6/- ino. 

m  MangBnin  Wire  No.  28  ..        .. 

per  lb. 

6/6 

per  bot, 

£7  10 

.. 

c  Mica  (In  original  cases)  small  . . 

per  lb, 

6d.  to  Bb, 

,, 

a     „                „            ..      medium 

M 

8/6  to  6/. 

.. 

e"    „               „            i,      large   .. 

M 

7/6  to  11/- 

,. 

o  Nickel,  sheet,  wire,  &o 

„ 

8/6  to  4/6  nom 

,, 

p  PboBphor  Bronze,  plain  castings 
p         „            „    rolled  bars  A  rods 

M 

1/1  to  1/8} 

H 

1/0J  to  1/3 

.. 

p         .,            „  rolled  strip  &  sheet 

„ 

1/34  to  1/6J 

per  or, 

166/- 

d  Sillolom  Bronze  Wire 

per  lb. 

lOgd. 

.. 

r  Steel,  Magnet,  In  barB      ..        .. 

per  ton 

£66 

#. 

g  Tin,  Block  (English) 

„ 

£176  to  £176 

£1  6  inc 

d    „     Vvire,  Nob.  1  to  16    .. 

per  lb. 

3/4 

p  V>  hite  Anti-friction  MetalB 

per  ton 

£44  to  £194 

k  Zino,Bb't<VleilleMontagnebnd.) 

» 

£26  12  6 

Quotations  supplied  by— 


a  Q.  Boor  A  Co. 

b  The  British  Aluminium  Co,,  Ltd, 

c  Tbos.  Bolton  a  Sons,  Ltd. 

d  Frederick  Smith  A  Co, 

e  F,  Wiggins  A  Sons. 

/ Indlahubber,   Guttapercha    and 

Telegraph  Works  Co,,  Ltd. 
g  JameB  a  ShakspearSi 
I  Edward  Till  *  Co, 


/  Boiling  A  Lowe, 

k  Morns  Abb  by,  Ltd. 

/  Richard  Johnson  A  Nephew,  Ltd, 

m  W.  T.  Glover  A  Co,,  Ltd, 

n  P.  Ormiston  A  Sons 

o  Johnson,  Matthey  A  Go,,  Ltd. 

r  W.  F,  Dennli  A  Oe, 


Internationa)  Engineering  Congress,  1015.— Rapid 

progress  is  being  made  in  working  out  the  final  programme  of 
papers  for  the  International  Engineering  Congress  to  be  held  in 
San  Francisco  in  1915.  The  first  volume  of  the  publication  of  the 
Congress  will  consist  of  a  series  of  articles  descriptive  of  the 
various  technical  features  of  the  design  and  construction  of  the 
Panama  Canal,  and  will  constitute  an  official  technical  record  of 
the  gigantic  engineering  feat  which  is  just  nearing  completion. 
The  programme  of  papers  for  the  various  sections  of  the  Congress 
is  practically  completed,  and  notices  of  them  will  be  published  in 
the  near  future.  Subscriptions  to  the  Congress  are  being  received 
daily,  and  on  March  lub  the  number  of  enrolments  was  slightly 
over  1,200.  It  is  hoped  that  all  engineers  interested  in  the  success 
of  the  Congress  will  send  in  their  subscriptions  as  early  as  possible, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS  -  IIOMI. 


Bath  Trams,  Prof.  Ord 

Do.    6%Pref 

Do.    44  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Prof. 

Do.        Do.  Deferred 

Do.        Do.  6  %  Oum.  Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  6  %  Porp.  Deb.     . . 

Do.  U  %  2nd  Deb. 

Central  London  Railway,  Ord. . . 

Do.    Otd.  Assented 

Do.    Pref 

Do.    Otd.  Assented 

Dc.    Def 

Do.    Otd.  Assented 

Do.    4  %  Deb 

City  &  8.  London,  6%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.        Do.  1901      .. 

Do.        Do.  1908      .. 

Do.    4%  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    44  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb,    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    4J%  1st  Deb.  .. 


100 

100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

UK) 

100 
100 

100 
100 

1 

100 
6 

100 

100 


Dividends 
for 


6t 
4i       4J 


Closing 

Rlso 

PmmtjI 

Quotations 

+  or 

Ylold 

March  17th. 

Fall 

P.O. 

£  a.  d. 

fc*l 

Nil 
6  18     4 

70  —  75 

6    0    0 

154-  174 

64-   H4 

89  —  92 

6  in   6 

66  —  69 

S    1    8 

96  —  98 

E    2    0 

80  —  88 

5     8     5 

57  —  62 

. 

4  16    9 

80  —  82 

4  17    6 

68  —  78 

6    9    7 

82  —  84 

4  15    8 

67  —  62 

8     16 

79  —  81 

4  18    7 

97  —  99 

4     0  10 

95  —  97 

6    s    1 

95  —  97 

6    8    1 

>9  —  92 

6    8    8 

89  —  92 

6    8    8 

88  —  90 

4    9    0 

i-     i 

8    0    0 

67  —  72 

6    5    0 

2—24 

6    0    0 

71  —  76 

5    5    8 

86  —  88 

+  1 

6  13    8 

i-  1 

sa 

B  is     4 

79  —  84 

6    7    2 

London  Kleo.  Railways,  4  %  Deb, 
London  Unitod  Trams,  4  %  Dob. 
Metropolitan  Railway  Consol.  .. 

Do.    Surplus  Lands 

Do.    8*  %  Dob 

Do.    84  %  Prof 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Dob 

Do.    4%  Deb 

Do.    4  %  Prior  Lien 

Do.    4*%  First  Pref 

Do.    8j%Gtd 

Metro.  Eleo.  Trams,  44  %  Deb, 

Do.    6  %  Deb 

Potteries,  Ord 

Do.    6  %  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground  Eleo.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding).  Ord. .. 

Do.    6%  Pref 

Do.    44%  Deb 


100 

100 
100 

100 
loo 
ion 
100 
KM 
100 
loo 
100 
100 
100 

100 

100 

1 


10 
I/- 

100 

1110 

100 


Dtrldaodi 

for 


Closing 
Quotations 
larch  nth. 


m  —  91 

«  —  67 
40j—  44 

H  —  <;i 

87  —  89 

82  —  84 
80  —  82  xd 

•m  —  i«4 
188  —141 
93  —  96 
97-99 

K,  —  8« 
74  -  70 
89  —  92 

88  —  91 

84  —  87 

I-      i 

66  —  70 
8  —    8J 

1—      is 
112  —114 

99  -101 
88  —  89 

83  —  86 


Rise    PreMOt 
Yield 
p.o. 


-1| 


+   1 


t  id. 

4     7  11 

4    6    0 

.1   H     1 

4   a   4 

4    6    4 

Nil 
4     I     1 


4  12  1 

4  17  9 

5  10  0 

7  ia  a 

6  8  6 

8  0  0 
6  14  4 

Nil 
Nil 

4    9  0 
6  14  10 

Nil 

4     9  0 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    44  %  Deb 

Do     6%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traction,  Light  and  1 
Power  I 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.     6  %  Pref 

Do. '  44  %  1st  Mort.  Deb. 

Do.    4*  %  Vancouver  Deb.    . . 

Do.    4|_%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electrio  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds  . . 
Kalgoorlie  Eleo.  Trams 

Do.    5%  A  Deb 

Do.    6%BDeb 


6 
6 

at 

al 

100 

4 

4 

100 

44 

**. 

100 

6 

6 

100 

6 

5 

10 

6 

6 

100 

44 

*» 

100 

b 

6 

$100 

6 

6+ 

5 

8 

8 

5 

6 

6 

100 

41 

44 

100 

H 

8t 

100 

B 

6 

100 

6 

6 

40 

44 

44 

100 

44 

44 

100 

44 

if 

6 

74 

6+ 

6 

5 

6 

100 

4* 

*4 

1 

f> 

5 

6 

5 

6 

100 

4 

4 

100 

6 

5 

$1000 

5 

6 

1 

Nil 

100 

6 

5 

100 

8 

4T|-  6A 

6    8    7 

4ft-  4ft 

6    0    7 

924-  944 

4    4     8 

97  —101) 

4  10    0 

964-  9S4 

6     16 

108  —106 

4  14    3 

101—  "I 

944-  964 

5    4     4 

4  13    3 

98  —100 

6    0    0 

82j-  84J 

-34 

7    2    0 

78-    8J 

4  18    6 

41-    61 

4  13    0 

98  —101 

4    9    1 

113  —117 

6  16    9 

105  —109 

6  10     1 

101  -104 

4  16    2 

98  —101 

4    9    1 

94  —  98 

4  12    0 

934—  954  xd 

4    9    0 

6J-    fi| 

6  li     1 

5  —    5J 

4  15    3 

96  —  99 

4  11     0 

ft-      J 

6  13    4 

61—    64  xd 

4  10  11 

91  —  96 

4    8    4 

89  —  93 

5    7    8 

934—  974 

5    2     6 

0-      A 

Nil 

85  —  90 

6  11    1 

10  —  20 

Nil 

La  Plata  Eleo,  Trams,  Ord, 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Eleo.  Tr.,6%  Cum.  Pref. 
Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Gen.  Con.  6  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
6  %  Bonds  J 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.) 
5  %  1st  Deb.  J 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


100 

6 

100 

100 

81000 

$100 

10b 


100 

$500 

100 
100 
5 
5 
100 
100 


t  * 

14-11 

•fitf 

5—61 

101  -103 

79  —  82 

98i-100* 

+  1 

69  —  72 

—1 

80  —  84 

81  —  85 

44—    5xd 

.. 

4|—    4gxd 

92  —  94 

—1 

5—64 

95  —  97 

95  —  97 

-2 

87  —  89 

—1 

96  —  99 

—3 

e8  —  92 

95  —  97 

-4 

43-    54 

4-    6J 

95  —  98 

93  —  95  xd 

5  11 

4  17 

6  2 
4  19 

6  i9 

7  1 
10    0 

9 
6 


5  12  5 
5    10 

5    8  8 

5  3  0 

6  16  7 
6  14  8 
6  2  0 
4  14  9 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.— HOME. 


Bournemouth  &  Poole,  Ord, 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44%  Deb.  Stock  .. 
Brompton  &  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Central    Electrio  Supply,  4  %l 

Guar.  Deb.  J 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.     "City     Undertaking") 
44  %  Cum.  Pref.  I 

Do.    Do.    4%  Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord, 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    44%  First  Deb 


10 

fi 

7 

10 

4* 

41 

10 

8 

6 

Stock 

41 

41 

6 

10 

10+ 

6 

7 

7 

100 

4 

4 

6 

6 

fi 

6 

41 

44 

5 

44 

41 

100 

4 

4 

6 

5 

5 

Stook 

41 

41 

10 

9 

111 

10 

6 

6 

Stock 

5 

5 

100 

44 

41 

10 

6 

7 

10 

ri 

fi 

Stock 

41 

44 

Stook 

41 

£3 

6 

fi 

fi 

5 

100 

41 

41 

5 

6 

6 

5 

R 

5 

100 

44 

44 

eg-  9j 

914-  944 

4ft—  6ft  xd 
41-    41 
81-     4g 

92  —  94 
41-     61 

97  -100 

17*-  18}  xd 

12J  -  18f  xd 
116  -120 
100  -103 


]-2\ 


IS 


ill-  I2i 

102  —105 
100  —103 


84  —  87 

P    4J 
-  95 


r    I 


6    7  4 

4  14  9 

6  11  7 

4  12  9 

6    4  0 

3  16  9 


5  18 
4  12 


4    7 

Nil 

7    1 


6  0  0 
6  2  7 
4  14    9 


Hove 

Kensington  &  Knightsbridge.Ord 

Do     4  %  Deb 

Kent  Elec.  Power,  4*  %  Deb.  . . 
London  Electric,  Ord 

Do.    6%Pref 

Do.  4  %  First  Mort.  Deb.  . . 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    84  %  Mort  Deb 

North  Metropolitan  Power  Sup- ) 

ply,  6  %  Mortgages  (Red.)  / 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    81%Deb 

South  London,  Ord. 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  .. 

Do.  4i  %  First  Deb.  Stook  . . 
Urban,  Ord 

Do.    5  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


6 

8 

9     1 

6 

8 

9 

Stook 

4 

4 

Stock 
8 

3 

44 
3 

5 

6 

6 

Stook 

4 

4 

6 

4} 

44 

6 

44 

Stock 

47 

44 

Stock 

34 

34 

100 

5 

5 

10 

6 

6 

6 

7 

7 

6 

10 

12 

6 

7 

7 

100 
4 

St 

at 

100 

6 

6 

1 

1 

7 

100 

£3 

Nil 

44 

5 

8t 

100 

44 

Jo 

6 

10 

5 

44 

44 

6    0 

6  12 


6  12 
4  12 


4  10    0 
4  10    0 


6  14  3 

6  11  0 

6    0  0 

6    0  0 

1     2  1 

6  10  4 

4  19  0 

6    9  3 

4  10  0 

4  12  0 
6     18 

6  11 

4     5  9 


*  Unless  otherwise  stated,  all  shares  are  fully  paid,       t  Interim  Dividend.        t  8s.  Cash  and  2%  in  Funded  Certs. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Dividends 
lor 


Closing 
Quotations 
March  17th. 


Rise   Present 
+  or     Yield 
Fall       p.o. 


Closing 
Quotations 
March  17th. 


Present 
Yield 
p.o. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6%  Pre! 

Calgary  Power,  1st  Mori.  Bds.  .. 
Canadian  G»n.  El.  Com 

Do.     7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Elec.  Lt.  and  P.  of  Cocbabamba, t 

6  %  Bonds  | 

Eleo.  Supply  Victoria,  6  %  1st  > 

Mort.  Deb.  I 

Elec.    Dev.    Ontario,    6   %    1st  1 

Mort.  Bonds  f 

Kalgoorlie  Eleo.  P.  and  L.,  Ord 

Do.     6%  Pref 

Raministiquia  Power,  6  %  G.  Bs 
Madras,  Ord. 

Melbourne,  6  %  1st  Mort.  Deb, 
Mexican  EI.  Lt.,  6%  1st  M.  Bds 
Mexican  Lt.  .*  Power,  Common 

Do.    7%  Cum.  Pref.     .. 

Do.    6  %  1st  Mort.  Gold  Bds 

Do.    6  %  2nd  Mort.  Bonds 


6 

6 

6 

S 

H 

M 

e 

6 

5 

100 

5 

6 

8100 

7 

8 

9100 

i 

7 
6 

7 

100 

6 

6 

100 

6 

6 

100 

6 

6 

$600 

6 

6 

10/- 

Nil 

1 

6 

Ht 

$500 

6 

6 

6 

Nil 

100 

5 

6 

5 

5 

$100 

4 

4t 

$100 

7 

7 

6 

6 

100 

6 

6 

5  -     f>i 
78-     8 

H-  n 

90  —  92 
113  -117 
123  -128 

A-     8 

90  —  93 
88  —  90 


102  —104 
11-     II 

1034- 106* 
117  -  72 
40  —  43 
78  —  82 

80  -  84 

or,  -  69 


6  14     3 

6     6     3 

4  13     1) 

6     8     8 

6  16    9 

5     9    6 

7  12    0 

6    7    6 

6  13    4 

6    6    5 

6    5    8 

Ml 

10  11  10 

4  16    2 

4  14    0 

6  19    0 

-1* 

8  10     8 

5  19     1 

7    4  11 

Monterey  Rly.,  Light  &  Power,  1 

6%  1st  Mort.  Deb./ 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal, 1 

6%  1st  Mort.  Bonds) 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6  %  Deb.  Stock 
Roy.  Eleo.  Co.,  Montreal,  44  %  1 
1st  Mort.  Deb. )' 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  1 
1st  Mort.  6  %  Gold ) 


100 
$100 
$500 
Stock 
Do. 
Do. 

100 

$100 
$500 
Stock 
Do. 

100 


£4  —  59 
280  —285 

ln-20 
235  -245 
103  —108 

101  -108 

102  —104 
188  —142 
107  —109 
100  -102 

9G  —  !  8 
88  —  90 

H-    18 

100  — 1C2  xd 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcock  &  Wiloox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  . . 

Do.     Deb.  Stk 

B.I.  .*  Helsby  Cables 

Do.    Pref. 

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  WestinghouBe,  Pref, 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.     5  %  Prior  Lien  Deb. 

Lo     44%  Deb 

Do.    44  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

ft 

6 

1 

16 

I4t 

1 

6 

fi 

1 

1 

6 

6 

100 

6 

6 

100 

6 

5 

6 

10 

13 

6 

6 

6 

100 

47 

SI 

100 

47 

2 

Nil 

100 

4 

4 

100 

6 

ft 

1 

1 

2 

Nil 

100 

6 

6 

100 

I 

4* 

100 

4* 

6 

15 

6? 

5 

6 

6 

100 

4*. 

44 

1 

20 

224 

100 

44 

44 

34-     3i 
1A-    1? 


-A 

8    6    0 

6  17    2 

5  18    6 

4    8    6 

+  fn 

6    3  10 

6     10 

5    7    6 

4  19     1 

4  14     1 

4    5    9 

4  15    9 

Nil 

+  4 

5  11  11 

6  14     6 

Nil 

Nil 

Nil 

5  17    8 

10    9    6 

lfi  13    4 

6    2    4 

4  16    5 

4  10     0 

4    5    1 

Crompton  &  Co.,  Deb. 

Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid 

Do.    4%  Deb 

Do.    6  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electrio,  6  %  Pref, 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.     .. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref. 


100 

5 

5 

1 

Nil 

1 

6 

6 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

5 

6 

1 

5 

1 

7 

7 

10 

7 

7 

100 

6 

6 

10 

ft 

ft 

100 

4 

4 

5 

15 

20 

6 

44 

47 

100 

4^ 

*t 

10 

74 

l\ 

10 

6 

5 

12 

20 

20 

100 

4 

4 

100 

4 

4 

100 

83  —  85 

if-     M 

+  A 

K  # 

58  —  62 

68  —  68 

5$—       aj 

92  —  94 

loj—  104 

86  —  90 

184-  144  xd 

—  1 

4j—     6xd 

101  —108 

104—  114 
8f-    91 
B7J—  B9l  xd 

98  —100 

65-69 

50  —  66 

TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap, 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    6    %\ 
Mort.  Deb. ) 

Chili  Telephone 

Commercial  Cable,  Btlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  44  %l 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock  .. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  TelegTaph 
Indo-European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

44 

Stock 

b 

6 

$100 

8 

8 

$1000 

4 

4 

Stock 

8 

8 

Do. 

ft 

6 

Do. 

80/. 

30/- 

100 

6 

5 

6 

8 

Stock 

4 

4 

10 

6 

fit 

10 

10 

10 

6 

4 

4 

6 

10 

10 

4 

4t 

100 

44 

44 

Stock 

7 

7 

Do. 

84 

34 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

Ht 

10 

6 

fi 

10 

20 

6t 

25 

13 

6t 

$100 

6 

6 

$100 

4 

4 

61-    61 

8  18    4 

94  —  97 

6    3    0 

128  —126 

6    7    0 

91  -  94 

4    5    8 

64  —  67 

4    9    7 

1084-1094 
28j—  24$ 

6    9    4 

+  1 

6    3    9 

102  —104  xd 

4  16    a 

71-     7g 

5    5     0 

814—  834 

4  16    0 

Bf—    93 

6    8     1 

15|-  161 

6  19    6 

34-     4 

5    0    0 

7*-     X 

6    5     0 

6J-     71 

6  10    4 

97  —  99 

4  10  10 

188  -186 

6    3    0 

78  -  80 

4    7    6 

95  —  97 

4    2     4 

128-  12J 

6    8    9 

94  —  90 

4    8    4 

118-  HJ 

6    11 

124-  18 

4  12    4 

82  —  84 

-  4 

5  17    8 

68  —  BO 

5    S     4 

85  —  89  xd 

6  12     4 

70  —  73  xd 

+  1 

6    9    7 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref.  . . 
Monte  Video  Telephone,  Ord.  . . 

Do.    5  %  Pref 

New  York  Telep.,  44%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6  %  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  1 
Guar.  Debs.  / 

Reuter's         

Submarine  Cables  Trust  .. 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America    .. 

Do.    4  %   Debs.,   1  to  1,6001 

guar,  by  Braz.  Sub.  Tel.  1 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

6 

ft 

1 

5 

5 

100 

44 

44 

1 

10 

Kit 

1 

fi 

ft 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

lot 

Cert. 

ft 

ft 

Stock 

44 

44 

6 

8 

6t 

6 

6 

6 

34 

34 

100 

4 

4 

10 

'it 

U 

10 

ft 

10 

6 

e 

100 

6 

6 

10 

7t 

7 

Stock 

4 

4 

$1000 

44 

44 

•  Unless  otherwise  stated  all  shares  are  fully  paid,  t  Interim  dividend.  a  Paid  in  deferred  interest  warrants. 

Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


Swiss    Trade    in    1!)  1:1. — Uniform    development    was 

far  from  licin^'the  characteristic  of  the  Swiss  machinery  industry  in 
1!»13.  says  a  report  of  the  Schweizer  Krtdilanttalt.  While  li  me 
works  were  well,  and  others  even  over-employed,  the  majority,  and 
especially  those  connected  with  the  building  trades,  felt  the  effects  of 
the  prevailing  economic  depression.  Export  figures  showed  few 
important  alterations  as  cempartd  with  those  of  the  pievicus  ytar, 
but  new  business  was  hard  of  arrangement,  and  old  connections 
were  adversely  itfluenced  by  restrictions  and  postponements. 
Notwithstanding    that    raw    materials  and    partly    manufactured 


articles  were  a  trifle  lower  in  price,  exporting  firms  found  it 
difficult  to  secure  prices  for  their  products  on  the  world-market 
corresponding  to  their  value.  Manufacturers  in  the  electrical 
industry  in  1913  weie  well  employed.  Towards  the  close  of 
the  year  a  certain  shrinkage  in  the  crdeis  from  Geimany  was 
apparent,  synchronising  with  df  dining  prices.  The  latter  tendmcy 
has  not  hitherto  been  felt  in  Switzerland,  and  possibly  would  not 
have  been,  had  not  the  slump  in  Geimany  lasted  so  leng.  Gieat 
anticipations  continue  to  be  entertained  in  comectien  with  the 
introduction  of  electric  working  on  the  Swiss  railways. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    FEBRUARY.    1914. 


Tnv.  electrical  export  business  during   February  last   maki'H  a  poor 
showing  in  oompuiiOTj  with  tin    January  figures,  the  I'ebruary 
total  of  £489,241  being  about  £1  [6,000  down. 
Thin  result  in  ttaoeable  almost  entirely  to  the  falling-oil'   in 

electrical  machinery  exports,  which,  it  may  lie  remi  in  1>, ti  il,  reached 
a  record  value  in  January,  for  in  other  directions  the  export  returns 
show  an  Improvement  on  the  whole. 

The  machinery  exports,  despite  their  fall,  are  but  slightly  under 
last  year's  average  ;  tho  cable,  telephonic  material  and  lamp  exports 
reaohed  higher  values,  and  telegraphic  and  fittings  exports  lower 
values,  than  in  tho  previous  month. 

The    February   imports    reached   a  total    of    4270,944,   which 


a puree  with  4258,170  In  thi  i  onth,  the  tnoreatt  in  tho 

total  being  due  to  lomewhal  higher  ralnee  in  the  | 

lamp,  machinery  and  oarbon  sections,  which  were  accompanied  by 
a  comparatively  imall  falling  ofl  lu  otb 

Xhe   re-export    total.   ■'-'■    '/.wan  marly  48,000  lower  than  tho 
previous  month's  figure 

As  in  the  previous  month,  India  was    bv  far  the  I. 
this  country,  while   business  with   our  coloni"n,  H  HSU*!,  and  with 

Japan,  Argentina,  Brazil  and  France  reached  satisfactory  propor- 
tions. German  importH  were  on  a  higher  main  than  in  January. 
while  the  other  prominent  importer,  the  i  .s.A.  «howed  a  falling-off 
in  business. 


Registered  Exports  of  British  and  Irish  Electrical  Woods  from  the  United  Kingdom. 


Destination  of  exports  and  oountry  oonslgning 
Imports. 


Russia,  Sweden,  Norway  and  Denmark 

Germany  

Netherlands,  Java  and  Dutch  Indies 

Belgium  

France 

Portugal  

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  Roumania,  Turkey  and  Bulgaria  ... 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland 

British  West  Indies  and  British  Guiana 

Mexico  and  Central  America  

Peru  and  Uruguay      

Chile      

Brazil 

Argentina         

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  Tunis  and  Morocco    ...         

British  West  Africa 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope     

Natal 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar  ... 


China  and  Siam 
Japan  and  Korea        , 

India     

Ceylon 

Straits     Settlements, 
and  Sarawak  , 

Hong  Kong 


Fed.     Malay    States 


West  Australia  

South  Australia  

Victoria  

New  South  Wales       

Queensland       .    ... 

Tasmania 

New  Zealand  and  Fiji  Islands 


w 


£ 
1,766 
1,169 

926 
1,332 

966 

88 

1,546 

378 

367 
45 

902 

640 

71 

16 

176 

738 

1,779 

3,025 

59 

458 

21 

731 

1,348 

602 

621 

228 

74 

884 
2,536 
6,613 

225 

311 
444 

238 

558 
2,213 
1,832 

348 

733 


i*s 


£ 

149 
851 

826 
219 

10 
126 

86 


102 
542 

228 

119 

33 

128 

11,003 


1,168 
200 
622 
1,894 
5,085 
469 
188 


8,025 

13,607 
260 

217 
399 

79 

242 

5,792 

4,013 

2,394 

8,575 


£ 
68' 

73 

247 

220 

4,254 

60 

262 

93 

53 


551 
266 

"-39 
131 
753 
906 


1,266 

848 

95 

29 

76 


1,770 

2,711 
117 

516 
237 

111 

49 

484 

1,626 

95 

564 


47 

12 

26 

10 

26 
49 

671 
459 
141 
107 
203 
122 
13 
1,611 


27 
52 
227 
230 
440 
180 
53 


109 

2,784 
29 

79 
18 

36 

64 

1,241 

1,039 

155 

82 

623 


u  £ 


£ 

3,002 

490 


167 
32 


203 
13 


1,048 


sfi 


II 


12 

200 


12 

178 
570 

404 
259 


£ 
1,029 
63 

118 

16 
399 

400 


2,034 
63 


35 
526 


139 

22 

160 

357 

7 

38 

195 


370 

33 

2,462 

48 

149 
11 

208 

1,158 

1,157 

1,396 

55 


£ 

5,256 

2,54  5 

550 

1,201 

12,641 

31 

3,263 

2,294 

622 

60 

1,130 

7,067 
100 
264 

1,021 

706 

10,521 

7,892 
877 

1,054 

705 

3,661 

4,601 

1,484 

510 

1,864 


4,726 

21,894 

32.1  GO 

629 

3,019 
1,341 

1,000 

737 

3,336 

15,118 

404 

43 

1,987 


7!i 


1,346 

5,474 


670 


64 
537 

1,350 

2 

2,837 

16 


114 

6 

210 


398 

17 


5,609 
484 

1,836 


47 

9 

652 

446 

26 


£ 

521 
67 
26 

173 
10 
12 
4 


3 
ISO 

13 

"  80 

1,243 
1,674 


71 
103 

62 
851 

59 

80 
137 


455 

202 

3,219 

94 

96 
63 

5 

2 

446 

1,916 

54 


mm 

O-J  «  I    i  ,'  s. 
Jlnulri 


?  *  ° 


126 

2 


21 


24 

289 


33 


£ 

7 

108 

1,536 

2,160 

31 

2,467 

299 

12 

934 

6 


108 

123 

124 

3 

60 

3,049 

3,074 

99 

490 

280 

51 

2,228 

722 

609 


394 

129 

4,890 

262 

810 


3,180 
429 

2,241 

3,719 
69 
85 

9,962 


£     '  £ 

2,581  14,949 

351j  ,-.,7o7 

264  1,408 

5,847 

II  22,404 

166  8,200 

2,274  7,980 

26a  4,949 

202  2,244 

15,600  15,845 

6,418 

266  12,427 

19  826 

82  2,171 

2)3  2,008 

H  1,839 

1,169  21,533 

1,419'  32,260 

1,038 


1,031 

28 

135 

1,255 

666 

1,524 

30 


1,477 
122 


4,608 
1,505 
6,832 
13,729 
9,170 
4,378 
2,804 
74 

16,800 

24,830 

75,961 

2,270 


1,390      8,010 
2,543 


101 

723 

481 

2,049 


5,723 

3,983 

18.220 

33,757 

3,176|     6,775 

614 

432    24,592 


Total,  £    36,936      68,427|l9,184ll0,9ti5  |7,042    13,478    158,054  24,727|   12,692    1,037  44 
Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland  

Belgium  ... 

France  

Switzerland     

Italy      

Austria-Hungary        

United  States 


7,045 
4,115 

25,505 

53 

326 

5,631 

1,074 

4,595 

426 

916 

3,781 

4 

1,087 

11,130 

112 

24,120 

41,680 

24 

1,648 

14,670 

624 

105 

58 

1,940 

23 

10 

219 

1,736 

3,489 

17,568 

8,659 

4,377 

409 

53 

50 

265 

1,751 

625 

16 

245 

9,647 

6,803 

4,009 

5 

72,589 

1,228 

77 

3,645 

1,882 

1,958 

40 

144 

321 

12,594 
97,219 

14,477 

15,750  1 

818 

38 

5,313 

12,910 

34 

204 

49 

800 

3,723 

115 

206 

90 

711 

189 

8,026 

17,264 

,65o!  42,049439,241 

10,844 

22,783 

8,590 

159,634 

14 

1,211 

5,548 

15,671 

1,520 

17,608 

183 

4,296 

17 

4,367 

1,518 

1,750 

42,944 

28,4  i.e.  270,032 


Additional  imports  :  Spain,  carbons,  £662  ;  Canada,  electrical  goods,  £260. 


Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


11,047      1,736 


1,243 


205 


6,306 


200 


S14 


25.2v ; 


Total  Expokts  :  £439,241. 


Total  Re-Expobts  :  £25,297. 


Total  Imposts:  £270,914. 


Note. — The  amountB  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "goods"  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  oountry  of  origin. 
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THE    ALL-ELECTRICAL    OPERATION    OF 
THE    PANAMA    CANAL. 


By  JOHN  GEO.  LEIGH. 


(.Concluded  from  page  366.) 

I  am  acquainted  with  no  engineering  or,  indeed,  other  enter- 
prise which,  considered  as  a  whole,  can  compare  with  the 
Panama  Canal  in  well- justified  claims  to  lively  and  world- 
wide interest.  This  is  not  merely  because  of  the  immensity 
of  the  undertaking  and  its  far-reaching  commercial  and 
other  material  influences,  but  also  by  reason  of  the  oppor- 
tunities it  presents  to  men  of  all  sorts  and  conditions  for 
valuable  study  and  instruction.  To  no  department  con- 
nected with  the  constructive  work  or  the  use  of  the 
completed  highway  can  this  last  remark  be  applied  with 
greater  truth  than  the  electrical  ;  and  pre-eminently  is  this 
the  case  in  respect  of  the  specification,  design  and  manu- 
facture of  the  centralised  control;  interlocking  and  indicating 
systems  to  which  I  invited  particular  attention  in  a  recent 
issue  of  the  Electrical  Review.  If,  as  may  be  con- 
fidently anticipated,  these  systems  prove  helpful  to  the  safe 
and  expeditious  navigation  of  the  Canal,  everyone  concerned 
in  their  production  and  installation  may  point  to  the 
result  with  pardonable  pride,  and  say  :  "  I  helped  to  make 
this  possible." 

Put  briefly,  the  systems  are  a  triumph  of  co-ordination, 
mental  no  less  than  mechanical.  Both  in  part  and  as  a 
whole,  they  present  startling  departures  from  long-established 
practice,  and  cannot  fail  to  serve  for  many  years  to  come  as 
models  of  painstaking  engineering,  thoughtful  of  every 
detail,  and  comprehending  every  safeguard  and  contingency 
which  expert  knowledge  can  suggest.  The  specifications 
for  them,  and  generally  for  the  generation  and  distribution 
of  energy,  were  prepared  under  the  supervision  of  Mr. 
Edward  Schildhauer,  the  Canal  Commission's  electrical  and 
mechanical  engineer,  assisted  by  a  staff  of  accomplished 
electrical  engineers,  including  Mr.  C.  B.  Larzelere,  who 
was  closely  identified  with  lock  control  problems,  and  Mr. 
W.  II.  McCann,  who  devoted  himself  especially  to  power 
generation  and  distribution.  While  necessarily  exacting  as  to 
the  high  quality  of  the  work  demanded,  and  explicit  concern- 
ing the  results  to  be  accomplished,  the  specifications  gave 
unusual  opportunities  for  the  exercise  of  individual 
ingenuity  and  the  adoption  of  well-considered  modifications. 

The  General  Electric  Co.,  of  Schenectady,  N.Y.,  may  well 
be  proud  of  the  large  percentage  of  contracts  awarded  to  it. 
By  this  company  have  been  manufactured  all  the  lock 
machinery  motors,  control  panels,  centralised  control  boards, 
power-station  generating  apparatus,  switchboards,  trans- 
mission line  sub-station  equipments,  electrical  machinery  for 
the  Cristobal  and  Balboa  coaling  stations,  and  practically 
the  entire  electrical  equipment  for  the  wharf  terminal  cranes 
and  for  the  extensive  permanent  machine  shops  now  in 
course  of  completion  at  the  Pacific  entrance  to  the  Canal. 

After  the  award  of  contracts,  conferences  took  place  between 
the  engineers  of  the  Commission  and  of  the  manufacturers, 
and,  because  of  the  absence  of  previous  experience  as  a 
guide  in  the  selection  of  designs,  these  were  continued  until 
there  was  a  full  understanding  of  the  requirements,  condi- 
tions and  possible  alternatives.  Associated  with  or  following 
these  conferences  were  numerous  departmental  consultations, 
at  which  factory  foremen,  designers  and  engineers  were 
represented,  facilities  were  discussed  and  special  tools  were 
considered. 

Preliminary  plans  and  models  were  then  prepared,  to  be 
modified  from  time  to  time,  since  no  part  was  considered 
complete  until  the  model  had  been  critically  inspected  and 
tested  by  the  engineers,  both  of  the  Commission  and  of  the 
manufacturers,  and  there  was  a  consensus  of  opinion  that 
the  design  and  operation  met  every  condition  foreseen  at  the 
time  the  specifications  were  written  or  subsequently  revealed. 
A  co-ordinating  engineer  was  appointed  to  settle  the 
innumerable  questions  arising  in  respect  of  construction, 
design  and  delivery  and,  generally,  to  relieve  the  departments 
of  tbc+e  complications  liable  to  occur  through  long-distance 
correspondence.  A  separate  manufacturing  department  was 
also  organised,  so  arranged  that  its   members  would  not  be 


hampered  by  other  work,  and  the  Canal  Commission  was 
kept  in  touch  with  the  progress  of  production  by  its  own 
inspectors  resident  at  the  factory.  Sufficient  proofs  of  the 
value  of  this  co-operation  will  be  found  in  the  expedition 
and  close  accord  with  the  spirit  of  the  specifications  with 
which  the  contracts  have  been  fulfilled. 

The  following  classified  summary  of  the  various  apparatus 
employed  in  the  control  system  described  in  the  preceding 
article — towards  the  preparation  of  which  the  General 
Electric  Co.  contributed  much  information  and  most  of  the 
illustrations — may  be  of  interest : — 

Control  Switchboards. 

One  each,  with  control  switches  and  interlocks,  for  the 
locks  at  Gatun,  Pedro  Miguel  and  Miraflores  and  the  Gatnn 
and  Miraflores  dams. 

Starting  Panels. 

One  hundred  and  sixteen  for  rising-stem  gate-valve 
motors,  one  starting  and  one  running  point  both  forward 
and  reverse  ;  11G  similar  panels  for  use  with  paotors  on  92 
mitre-gate  moving  machines  and  18  guard  gates  ;  280,  with 
one  point  forward  and  one  point  reverse,  for  use  with 
motors  on  120  cylindrical  valves,  12  auxiliary  culvert  valves, 
46  mitre-forcing  machines,  80  mitre-gate  handrails  and  22 
spillway  gates. 

Lnfrr,   Commutating,   Overload   Cut-Out,   Indicator 
and  Handrail  Control  Switches. 

One  hundred  and  ten  limit  switches  for  use  with  92 
mitre-gate  moving  motors  and  18  guard  valves ;  22  limit 
switches,  with  indicator  switch  attachment,  for  spillway 
gates  ;  58  similar  switches  for  use  with  46  mitre-forcing 
machines  and  12  auxiliary  culvert  valves  ;  80  limit  switches 
for  use  with  handrail  motors  on  mitreing  lock  gates  ;  92 
commutating  switches,  half  for  use  with  right  hand  and 
half  with  left  hand  mitre-gate  moving  machines  ;  92 
auxiliary  cut-off  switches  for  mitre-gate  struts,  right  hand 
and  left  band  ;  200  indicator  switches  for  attachment  to 
limit  switches  on  120  cylindrical  valve  machines,  46  mitre- 
forcing  machines,  12  auxiliary  culvert  valve  machines  and 
22  spillway  gate  machines ;  80  handrail  controllers,  foot- 
operated. 

Fender  Chain  Control  Apparatis. 

Forty-eight  starting  panels  for  50-h.p.  pump  motors 
operating  fender  chains  ;  48  operating  valve  control  equip- 
ments ;  48  limit  switches  ;  48  indicating  devices  for  show- 
ing position  of  chain  to  those  in  vicinity  of  the  chain  itself  j 
46  indicating  devices  for  showing  on  the  control  switch- 
board at  all  times  the  position  of  chain. 

Miscellaneous  Remote  Indicators. 

Two  hundred  red  and  green  lamp  indicators,  mounted  on 
control  board  and  operated  by  switches  ;  226  indicators, 
giving  progressive  or  synchronous  indication — 92  for  mitre- 
gate  moving  machines,  116  for  rising-stem  gate  valves  and 
18  for  guard  valves ;  46  float  well  indicators,  including 
float  and  machinery  at  well  and  indicator  mounted  on 
switchboard. 

It  is  interesting  to  note  that  in  the  course  of  manufac- 
turing operations  the  General  Electric  Co.  made  no  fewer 
than  1,?  50  special  drawings,  and  that  into  its  work  there 
entered  in  various  quantities  over  22,000  individual  parts. 
Up  to  November  1st,  1918,  73  carloads  of  switchboard 
material  alone  had  been  shipped  to  Panama.  The  follow- 
ing list  of  approximate  quantities  will  give  some  idea  of  the 
extent  of  the  undertaking  : — 


Special  elate  bases          

1,300 

Small  castings 

160  000 

Screw  machine  parts 

1,200,000 

Copper  rod  and  bar       ...         

...       68,000  ft. 

Asbestos  lumber 

...  9,000  sq.  ft. 

New  patterns      ...         

650 

New  jigs,  templates,  tools,  &c 

625 

Porcelain  parts 

18,000 

Special  bus  supports      

6,800 

Gal.  pipe  (framework) 

...      21,000  ft. 

Special  gears       

2,300 

Special  indicator  motors           

730 

Special  instruments      ...         ... 

642 

Miscellaneous  sherardised  pieces 

300,000 

Cases  for  boxing            

4,160 
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The  combined  weight  of  the  centralised  control  hoardH  at 
Gatun,  Pedro  Miguel  mid  MirufloreH  [ookl  is  aboOt  '■'■'■)  ton*, 
and  in  their  construction  there  wen  employed  more  than 
two  miles  of  interlocking  rod,  about  6,000,000  ft.  of  con- 
trol leads,  732  indicator  motors  and  46  I  control  switches. 

The  246  miles  of  lead-covered  cablei  required  for  the 
control  and  power  systems  of  the  locks,  and  the  1  1 2  miles  of 
wire  of  miscellaneous  sizes  used  for  the  lighting  system,  are 
carried  in  vitrified  clay  ducts  through  tunnels  in  the 
lock  walls  provided  for  the  purpose.  By  employing  electric 
winches  and  by  greasing  the  cable  at  three  points  to  reduce 
friction,  it  was  found  possible  to  pull  at  one  time  !i()0-ft. 
lengths  of  the  lead-covered  line,  and  thus  reduce  greatly 
the  time  demanded  for  the  operation.  One  of  the 
"  records  "  established  was  that  reported  from  Miraflores  in 
July  last,  when,  in  a  single  working  day  of  eight  hours, 
there  were  pulled  into  the  ducts  of  one  of  the  lock  walls 
7,411  ft.  of  .r)-conduetor  and  10,000  ft.  of  8-conductor 
cable.  This,  however,  was  beaten  two  months  later  by  a 
cable  gang  working  at  Gatun,  who  succeeded  in  pulling  a 
total  of  22,128  ft.  during  a  working  day  marked  by  incessant 
rain.     The  best  record  for  any  one  month  is  1 13,002  ft. 

As  the  motors  applied  to  the  machinery  in  the  locks 
require  electrical  service  at  240  volts,  transformer  units 
are  needed,  possessing  a  9  to  1  ratio,  to  link  the  power 
circuits  from  the  generating  station  to  the  mains  feeding 
the  motors.  The  feeders  entering  a  lock  at  either  extremity 
are  equipped  with  transfer  switches  to  admit  of  isolation, 
and  so  provide  separate  service  to  the  machinery  of  any  of 
the  lock  chambers  or  any  of  the  lock  walls.  In  each  of  the 
latter,  duplicate  feeders  are  run  to  the  different  trans- 
former rooms,  the  high-tension  buses  of  which  are  looped 
into  the  feeders  and  provided  with  sectionalising  switches  to 
permit  of  the  cutting-out  of  all  high-voltage  conductors 
from  a  seat  of  trouble  between  any  two  rooms. 
•  Each  of  the  transformer  rooms  is  practically  a  self- 
contained  sub-station  (fig.  23).    In  all  the  locks  there  are  36 
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Fig.  23. — Lay-Opt  op  Transformer  Room. 

such  rooms — 16  at  Gatun,  8  at  Pedro  and  12  at  Miraflores. 
At  Gatun,  for  example,  there  are  four  rooms  in  each  of  the 
side  walls  and  eight  in  the  centre  wall,  these  last  being  so 
arranged  as  to  separate  the  equipment  required  for  one  lock 
chamber  from  that  of  the  other.  In  each  of  the  walls,  the 
transformer  rooms  are  grouped  near  the  centres  of  power 
distribution  adjacent  to  the  great  mitreing  gates  at  each 
end  of  a  lock,  the  result  being  minimum  energy  losses  in  the 
low-tension  mains. 

The  transformer- room  equipment  includes  duplicate 
power  transformers,  each  of  approximately  200  kw.  capacity  ; 
a  single  lighting  transformer,  of  25  kw.  capacity  ;  an  oil- 
switch  bank,  containing  ten  single-throw  oil  switches ;  a 
seven-panel  distribution  switchboard,  containing  12  power 
switches,  and  a  panel  of  lighting  equipment. 

The  power  transformer  is  of  the  air-cooled,  oil-insulated 
type,  designed  to  operate  upon  a  three-phase,  25-cycle  cir- 
cuit, and  furnishing  a  normal  pressure  transformation  of 
2,200  volts  to  240  volts.  The  case  is  of  corrugated  steel 
sheet,  with  cast-iron  base,  top  rim  and  cover,  the  core  and 
windings  being  immersed  in  a  freely  circulating  oil.  The 
rating  is  such  that  either  of  the  units  is  capable  of  carrying 
the  entire  load  on  the  transformer  room,  the  second 
transformer  being  a  duplicate  and  in  reserve.  In  normal 
operation,  however,  the  mains  connected  to  the  locomotive 
track  will  be  loaded  probably  upon  one  transformer,  while 
those  to  the  machinery  motors  will  be  connected  to  the 
second.     In  the  event  of  a  breakdown  of  either  transformer 


or  feeder,  the  mains  can  be  transferred  quickly  to  the  alter- 
native   transformer.      The    lighting    transformer  ii 
limilar  to  the  power  transformer,  but  oi  imaller  capacity 
and  tingle-phase   instead  oi  three-phase.      The  purp 
this  transformer  is  to  take  single-po  from   the 

primary  feeders  at  2,200  rolU  between  wirei  and  transform 
it  to  energy  at  220-1  in  rolta  for  the  thra 
vice  to  about  7,oi)o  [amps  distributed  throughout  the  '• 

The  oil-switch  bank  (fig.  24)  consists  of  10  single-throw 
oil  switches  mounted  upon  a  rigid  pipe  frai  be  oil 

switches  being  connected  to  the  ti  and  the  fei 


Fig.  24.  —  2,300-volt  Transformer  Switchboard  for  Canal 
Locks,  showing  Oil-Switch  Disconnecting  Switches, 
and  Oil-Switch  Panels. 


Three-pole  switches  are  required  for  power  purposes,  and 
two-pole  for  lighting.  Double-throw  switches  on  the  trans- 
formers are  obtained  by  connecting  a  common  lead  to  two 
adjacent  studs  of  single-throw  switches.  Overload  protec- 
tion is  provided  for  by  means  of  current  transformers, 
inverse  time-limit  relays  and  tripping  coils  ;  and,  in  order  to 
protect  attendants  against  accidental  contact  with  dangerous 
potentials,  special  pains  have  been  taken  to  make  the  equip- 
ment safe  and  "fool-proof."  All  conductors  are  well- 
insulated,  and  screens  surround  them  and  the  buses  as 
protection  against  mechanical  injury. 

To  overcome  one  particularly  dangerous  operating  feature, 
a  special  design  has  been  resorted  to.  In  the  maintenance 
of  oil  switches  it  is  necessary  at  intervals  to  clean  out  the 
oil  and  inspect  the  contents.  Owing  to  methods  of  con- 
struction, it  is  then  often  possible  that  the  contact  studs  are 
charged  to  an  unsafe  potential.  The  usual  practice  of 
inserting  knife-blade  disconnecting  links  in  each  of  the  leads 
to  the  oil  switches  is  satisfactory  where  the  installation  is 
isolated,  and  the  inspection  and  repairs  occur  at  rare  intervals. 
In  the  limited  space  of  the  lock  transformer  rooms,  however, 
the  large  number  of  knives  necessary  assumes  cumbers-erne 
dimensions.  A  one-link  lever  attachment  has  accordirgly 
been  adopted  to  drop  and  disconnect  the  entire sw itch—  caD, 
insulators,  studs,  slate  and  handle — from  stationary  contacts 
rigidly  secured  to  the  pipe  framework.  The  operation  of  this 
device,  which  may  serve  as  the  solution  to  a  knotty  problem 
to  many  central-station  designers  and  engineers,  is  illustrated 
in  figs.  25  and  26,  p.  508. 

These  show  a  manually-controlled  oil  switch,  a  being  the 
pot  containing  oil,  in  which  are  immersed  the  contact  studs 
(b)  and  the  contact  blade  (c).  The  electric  current  ordin- 
arily passes  from  one  external  conductor  (d)  through  the 
contact  studs  and  blade,  and  out  by  the  other  conductor  (e). 
To  interrupt  the  flow  of  current,  the  blade  is  lowered  by 
means  of  the  operating  levers  (f),  which  are  controlled  by 
the  handle  (<;)>  mounted  upon  a  slate  panel  (h)  in  front  of 
the  switch,  the  entire  unit  being  supported  upon  a  pipe 
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framework  (j).  TVben  it  is  necessary  to  inspect  the  switch, 
the  pot  is  dropped,  and  the  contacts  are  exposed.  Should, 
however,  theRe  contacts  be  "  alive,"  the  attendant  is  obviously 
unable  to  make  the  repairs  with  safety,  and  it  is  to  ensure 


consequently  little  need  of  renewals  at  the  stationary  con- 
tacts. Adjustments  for  alignment  are  provided  in  the 
brass  guides,  in  the  plate  supporting  the  stationary  studs 
and  in  the  individual  switch  contact  studs.     The  discon- 


Fio.  25. — Details  of  Disconnecting 

Device.  Fi<;.  27 

A,  Oil  pot;  B,  Contact  stn'ai;  C,  Contact  blade;  D,  E,  External  conductors; 
<;,  handle;   it,  Slate  panel;   J,  Pipe  framework; 
K,  [i\>>  i  ink;  M,  Stationary  contact  studs ;  N,  Cross- 

head  ;  1'.  Brass  guides  ;  R,  Handle  j  S,  Wind  nut. 

knowledge  that  they  are  "  dead  "  that  the  new  disconnecting 
device  has  been  provided. 

As  already  stated,  this  contemplates  a  dropping  of  the 
entire  switch  by  means  of  the  lever  k,  which  is  connected 
through  a  link  (i.)  to  the  bracket  carrying  all  parts  of  the 
switch.  .Stationary  contact  studs  are  provided  on  the  con- 
ductors at  m,  and  the  oil-switch  studs  are  made  double- 
ended  so  as  to  make  contact  at  both  the  lower  and  upper 
ends.  The  oil-switch  bracket  is  bolted  to  a  cross-head  (n), 
which  rides  vertically  upon  brass  guides  (i>).  By  raising 
the  handle  (it),  the  entire  oil-switch  and  operating  mechanism 
are  lowered  bodily  away,  from  Lthe  stationary  studs  and  the 
circuit  at  .m  isibroken.     When  once  the  switch  is  dropped, 


Fig.  26. — Triplk-Polk.  2,200-volt,  300- amp,  Oil-Switch,  with 
solenoid  qperating  mechanism  and  disconnecting 
Device  ;  Circuit  Open. 

the  attendant  may  repair  or  renew  any  part  without  danger 
to  his  person.  Though  the  opening  of  the  switch  under 
oil  is  a  frequent  operation,  the  dropping  of  the  entire  can 
will  be  required  comparatively  seldom,  and   there  will  be 


-Upper  Guard  Gates  at  Pedro  Miguel  Locks. 

necting  lever,  when  not  in  use,  is  maintained  in  position  by 
a  wing  nut  (s),  the  handle  being  removable. 

There  will  be  in  all  the  locks  372  oil  switches,  their 
rating  being  300  amperes  at  2,200  volts  and  25  cycles. 
As  the  oil  to  be  used  is  to  serve  as  an  insulating  medium 
and  to  quench  arcing  at  contacts,  the  requirements  of 
break-down  voltage  are  somewhat  severe.  For  this  reason, 
the  specifications  covering  the  oil  and  the  method  to  be 
adopted  in  testing  it  are  exceptionally  rigorous. 

The  distributing  switchboard  consists  of  seven  panels  of 
2-in.  slate,  six  .panels  being  used  for  mounting  12  power 
switches  and  one  for  lighting  switches  and  circuit  breakers. 
The  power  switches  are  of  a  three-pole,  double-throw, 
double-blade,  back-connected  lever  type,  rated  at  600 
amperes.  The  switchboard  is  built  upon  a  pipe  framework, 
each  switch  being  fused  upon  small  panels  mounted  upon 
the  framework  in  the  rear  of  the  board  proper.  From  the 
fuses,  copper  bar  connections  are  provided  to  the  cable 
terminals.  The  distributing  mains  consist  principally  of 
No.  0000  B.  &  S.  gauge,  three-conductor,  lead-covered  cable. 

The  following  are  among  the  more  important  contracts 
awarded  by  the  Canal  Commission  in  connection  with  the 
electrical  operation  of  the  Canal  : — 

General  Electric  Co. — 118   motorB  for  rising-stem  valve 

machines        $78,425 

122  motors  for  cylindrical  valve  machines 42, '.191 

12  motors  for  auxiliary  culvert  valve  machines     ...  4,234 

92  motors  for  mitre-gate  moving  irachines  ...  46,422 

46  motors  for  mitre  forcing  machines        13,569 

Steel  rail,  i:c 78,639 

40  towing  locomotives  528,680 

Starting     panels,    limit    switches,      commutating 

switches,   &c,  indicators  for  control  machinery, 

switchboards  and  control  switchboards,  starting 

panels  for  chain  fenders     199,63] 

Motors 110,260 

60  pumps  (Cameron)   ...         2r,,;»L'l 

308  float  switches  and  starters  

170,000  ft.  insulated  cable       132,028 

Generators,  exciters,  &c,  for  Gatun  hydro-electric 

station  54,599 

Cutler-Hammer  Manufacturing  Co. — 110  limit  switches 

for  rieing-stem  valve  machines      ...         ...         ...  5,684 

120  limit  switches  for  cylindrical  valve  machines...  5,880 

Westinehouse     Electric     and     Manufacturing      Co. — 

Porcelain  insulators 5,858 

Roller  trains,    Healing    devices,    rocker    bearings, 

rollers,  kc  ,  at  locks  and  fpillway  dams 177,117 

Shawmut    Clay     Manufacturing    Co.— Vitrified     tiles, 

mandrels,  ice 85,350 

Wheeling   Mold   and   Foundry   Co. — Copper  conductor 

rails  and  bars...         ...         168,423 

Pelton  Water-Wheel  Co. — Penstocks  for  hydro-electric 

station  24,5:10 

Turbines,  governors,  headgates,  .*cc 70,012 

I  .S.  Steel  Products  Co.— Cross-bonds,  punches,  riveting 

hammers,  locknuts,  &c.       ...         ...         ...         ...  2,011 

Crossovers  and  turnouts  44,142 
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4,460 

in  BOO 
21,860 


National    Bleot^to    Supply    Co. — Gulvimimii    oondnit, 

bnihinfri.  BO...I 
Ranntylvania  Pludble  Metal  Co. — Flexible  oondnit  and 

oonpUnRN 
Union  Switch  and  Signal  Go. —  Local   Indicating  di 

for  fender  ehaiim 
Alboia;er  Pump  Co.      147  pojnpi    ... 

Brief  reference  Bhould  be  made  bere  to  the  electric  towing 
locomotives  which  will  be  employed  to  control  and  bold 
steady,  between  four  lines  of  bant  hawsers,  all  vessels  during 
their  passage  through  the  leeks.  In  the 
Elboteioax  Ii'i;\  isw  of  February  9th, 
1912,  there  appeared  an  illustrated 
description  of  the  locomotive  designed 
for  the  ('anal  Commission,  followed  by 
an  announeement  that  the  latter  had 
accepted  the  tender  of  the  (ieneral 
Electric  Co.  for  the  supply  of  40  such 
locomotives — one  sample  and  3'.)  others 
if  the  first  proved  satisfactory.  Tests 
conducted  at  Gatun  Locks  during  the 
early  part  of  last  year  having  demon- 
strated that  the  sample  machine  failed 
to  realise  all  the  expectations  of  its 
designer,  the  Commission  decided  to 
abandon  the  proposed  double  truck, 
and  accept  an  alternative  single-truck 
design  submitted  by  the  contractors, 
subject  to  the  following  modifica- 
tions, which  the  tests  showed  to  be 
desirable  t — Omission  of  solenoid  operat- 
ing clutches  and  friction  gear,  addition 
of  hand-operating  clutches  and  equalised 
hand-brakes,  the  fitting  of  springs  to 
the  thrust  guide-wheel,  and  a  change  in 
the  windlass.  These  modifications  have 
resulted  in  a  net  addition  to  the  cost  of  each  locomotive 
of  about  £318,  making  the  total  co^fc  of  the  40  machines 
£109,000. 


Toronto,  Winnipeg,   Victoria  and  Bamfield,  B.C.,  on  the 

bout  ol    Vancouver,     Although  the  new  metb 

extreme  simplicity,  and   require     no  other  spperatoi    or 

iiiMtrtiiiti  n       thai]    may    Ik:    found    al,   an.  rial    or 

testing  station,  it  affords  the  solution  of  s  problem  that  has 
lieM  the  attention  oi  cable  electrician!  Tor  many  yearn. 

Hitherto,  even  using  the  most  bruments,  it 

has  not  been  possible  with  a  interrupt  the 

electric  current  as  to  form  signal  impuls  r  or  less 


THE    GOTT     SYSTEM     OF     TELEGRAPHING 
THROUGH    LONG    SUBMARINE    CABLES. 


Just  over  a  year  ago,  the  announcement  was  made  in  our 
columns  that  Mr.  John  Gott,  chief  electrician  of  the  Com- 
mercial Cable  Co.,  to  whose  decease  we  refer  elsewhere 
in  this  issue,  had  succeeded  in  solving  a  problem  of 
the  utmost  importance  to  cable  telegraphy — namely,  that 
of  sending  Morse  signals  through  long  submarine  cables 
with  some  approach  to  the  facility  enjoyed  in  transmission 
over  land  circuits. 

In  the  Scientific  American  of  November  22nd,  1913,  Mr. 
H.  T.  Wade  gave  a  full  description  of  the  Gott  system, 
which  promises  to  produce  radical  changes  in  handling 
the  ever-growing  traffic  carried  over  the  cables  of  the 
world.  We  are  indebted  to  this  article  for  the  following 
particulars. 

By  the  new  method  manual  re-transmission  at  the  cable  or 
land  ends  is  obviated  ;  the  siphon  recorder  gives  place  to  an 
ordinary  Morse  recorder  or  sounder,  with  a  corresponding 
increase  of  accuracy  in  transmission  and  saving  of  time  in 
deciphering  the  received  message  ;  and  a  number  of  short 
cables  can  be  linked  up  for  direct  working,  while  long  land- 
lines  can  be  connected  directly  to  a  cable  system,  all  messages 
being  automatically  relayed  to  practically  any  distance.  The 
sending  of  signals  over  long  cables  can  be  effected  by  an 
ordinary  telegraphist  with  a  single  Morse  key.  instead  of  the 
double  key  of  manual  cable  working,  and  a  Wheatstone  or 
other  similar  automatic  transmitter  may  be  introduced  in 
case  increased  speed  is  desired.  Consequently  the  new 
method  establishes  uniformity  of  operation  between  land  and 
submarine  lines,  and  makes  possible  the  fullest  and  most 
rapid  interchange  of  traffic. 

The  invention  was  the  result  of  many  years  of  experi- 
mentation on  the  part  of  Mr.  Gott.  In  addition  to  daily 
use  between  London  and  New  York,  special  demonstrations 
were  made  of  direct  communication  between  San  Francisco 
and  London,  as  well  as  between  the  latter  city  and  Montreal, 


Fig.  28. — Electric  Cranes  at  Mirai-lores  Lowei:  Docks. 


length,  such  as  the  dash  and  the  dot,  but  it  has  been  found 
necessary  to  distinguish  the  two  elements  of  the  signals 
by  the  direction  of  the  current.  Thus,  in  ordinary  cable 
working  the  letter  e,  indicated  in  the  Morse  code  by 
a  dot,  would  be  signified  by  a  +  impulse,  while  /,  repre- 
sented by  a  dash,  would  be  a  —  impulse,  the  galvanometer 
or  siphon  recorder  at  the  receiving  station  indicating  such 
impulses  by  an  appropriate  deflection  of  the  mirror  or 
moving  coil  in  one  direction  or  the  other.  This,  of  course, 
would  be  in  response  to  the  signals  of  the  sending  operator 
made  by  depressing  one  or  the  other  of  two  levers  of  the 
transmitting  key,  depending  upon  whether  he  wished  to  join 
the  positive  pole  of  the  battery  to  the  cable  and  the  nega- 
tive to  the  earth,  or  vice  versa.  In  fig.  1,  on  page  510, 
we  give  a  diagram  of  the  ordinary  method  of  working  with 
the  siphon  recorder  on  the  duplex  system,  sending  and 
receiving  at  both  ends  of  the  cable  simultaneously. 

In  essence  Mr.  Gott's  method  is  exceedingly  simple.  The 
direction  of  the  current  is  changed  after  each  signal  by  means 
of  a  polarised  relay,  through  which  the  cable  is  discharged. 
The  polarised  relay  consists  of  a  permanent  horseshoe  magnet 
with  one  of  its  poles  divided  into  pole  pieces,  around  which 
are  fitted  coils  of  fine  copper  wire.  Between  the  pole-pieces 
is  poised  a  soft-iron  needle  or  tongue,  free  to  move,  but 
normally  at  rest.  If  a  current  passes  through  the  coils  it 
will  strengthen  the  magnetism  in  one  of  the  two  pole  pieces, 
depending,  of  course,  upon  the  direction  of  its  flow,  causing 
the  arm  or  tongue  to  be  attracted  to  one  side  or  the  other. 
In  so  moving  it  comes  into  contact  with  one  or  the  other  of 
two  stops  and  completes  a  local  circuit,  in  which  the  direction 
of  the*  current  depends  upon  the  direction  of  the  current 
flowing  through  the  coils  of  the  relay.  The  application  of 
the  polarised  relay  in  the  Gott  method  will  appear  on  refer- 
ence to  the  accompanying  diagram  (fig.  2),  which  shows  a 
cable  arranged  for  duplex  working.  The  cable  itself  is 
shown  at  a,  and  the  artificial  cable  at  b  with  its  unconnected 
end  earthed.  Between  the  real  and  the  artificial  cable  is 
inserted  the  receiving  instrument  v,  as  in  the  ordinary 
duplex  system.  The  transmitting  key  d,  however,  is 
arranged  so  as  to  connect  e  either  with  g,  as  when  at  rest,  or 
when  depressed  at/  with,/,  as  when  sending  a  signal.  Both 
these  connections  lead  to  the  polarised  relay  h.  On  pressing 
the  key  the  cable  is  put  into  connection  with  the  movable 
tongue  h",  and  through  it  with  one  of  the  stops  h',  each  of 
which  is  connected  with  one  pole  of  the  split  battery  at  I  or 
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/',  the  centre  of  the  battery  being  earthed  at  H.  Thus 
depressing  the  key  charges  the  cable  with  a  polarity  depend- 
ing upon  which  of  the  stops  h'  the  movable  tongue  h"  is 
touching.  On  permitting  the  key  to  return  to  its  normal 
position  contact  is  made  at  g,  causing  the  cable  to  discharge 
through  the  polarised  relay,  and  the  direction  of  the  current 
is  always  such  that  it  causes  the  movable  tongue  to  pass 
from  one  stop  to  the  other,  reversing  the  polarity  of 
the  battery  connertion  in  readiness  for  the  next  signal. 
Thus  successive  signals  are  always  of  different 
polarity,  and  the  discharge  from  the  cable  is  utilised  to  effect 
this  reversal,  at  the  same  time  restoring  the  cable  to  a 
neutral  condition,  so  that  rapid  signalling  is  possible. 

A  modification  of  the  sending  method  involves  the  use  of 
a  transformer  in  connection  with  the  polarised  relay,  as 
shown   in   fig.    15.     The  condenser   and   cable  are  earthed 
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5. — Diagram  of 
plvioK     I  n's  t  r  u- 
umj      circuit. 


Pig.  4  Diagram  showing 
transmission  from  relay  of  a 
land  line  or  automatii  trans 
mission. 


directly  at  r/  after  each  signal,  and  while  the  key  is  open. 
The  split  battery  is  earthed  at  K  through  the  primary  coil  p 
of  the  transformer.  The  coils  of  the  polarised  relay  are  in 
connection  with  the  secondary  of  the  transformer  s,  and  the 
contact  point  of  the  key /is  connected  through  the  movable 
tongue  h"  with  the  stops  that  in  turn  are  connected  with  the 
split  battery.  The  function  of  the  transformer  is  to  induce 
in  the  secondary  coil,  which  is  connected  with  the  coils  of 
the  relay,  a  current  that  will  send  the  tongue  over  against 
one  of  the  stops  and  hold  it  there,  Releasing  the  key 
will  cause  a  current  of  opposite  polarity  to  flow  through 
the  relay,  sending  the  tongue  over  against  the  opposite  stop, 
as  described  above.  An  advantage  claimed  for  this  method 
is  that  on  making  contact  with  the  key  to  charge  the  cable, 
the  battery  contact  in  the  relay  is  reinforced  at  the  moment 
the  key  is  depressed,  thus  ensuring  perfect  transmission. 
To  substitute  for  the  hand  key  the  tongue  of  the  relay  of 
a  land  line  is  very  simple,  as  is  shbwn  in  the  diagram 
'Nfig.  4),  where  t  takes  the  place  of  the  key  d.     Automatic 


transmission     is    also    possible,     using     the    Wheatstone 
transmitter.  • 

To  understand  the  receiving  system  the  diagram  (fig.  5) 
should  be  examined  in  connection  with  that  of  the  sending 
station.  At  v,  where  the  siphon  recorder  ordinarily  is 
placed,  a  similar  instrument  provided  with  a  contact- making 
tongue  attached  to  the  moving  coil  is  used.  This  tongue  or 
arm  makes  contact  with  either  v  or  v',  depending  upon  the 
polarity  of  the  current  coming  through  the  cable.  These 
plates  in  the  instrument  are  connected  at  w  and  are  in 
circuit  with  the  local  battery  x,  and  a  sounder  or  recorder 
at  z,  which,  however,  may  be  a  relay  or  any  desired  instru- 
ment. While  the  contact  piece  at  v  will  move  from  one 
side  to  the  other  depending  upon  the  polarity  of  the  arriving 
current,  the  effect  on  the  local  circuit  will  be  the  same  in 
either  case,  and  the  dot  or  dash  is  sounded  or  recorded  just 
as  in  ordinary  Morse  working. 
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Pig.  6.  —  Tape  op  Siphon  Recorder  compared  with  Mobse 
Tape 

From  this  outline  description  it  will  be  evident  that 
these  various  arrangements  can  be  combined  practically 
indefinitely.  Relays  from  land  lines  can  be  used  to  work 
sections  of  ocean  cables,  and  the  signals  from  one  section 
may  be  transmitted  to  the  next  and  finally  to  a  relay  work- 
ing a  land  system  of  practically  any  length.  Thus,  when 
the  operator  at  San  Francisco  was  communicating  direct  with 
London,  his  message  was  relayed  across  the  United  States 
by  nine  relays  working  over  as  many  sections  into  the  cable 
office  in  New  York.  Here  the  receiving  relay  automatically 
gave  its  message  to  the  Gott  arrangement,  and  the  electrical 
signal  impulses  were  sent  on  their  1,000-mile  journey  to 
Canso,  Nova  Scotia,  there  to  be  received  and  automatically 
sent  on  the  long  section  of  2,505  miles  across  the  Atlantic 
to  Weston-super-Mare,  where  a  similar  retransmission 
through  146  miles  of  subterranean  line  took  place  to 
London,  and  the  message  from  the  Pacific  Coast  was  heard 
in  that  city  with  the  familiar  click  as  if  it  were  but  from 
Manchester.  Clearly  a  point  has  now  been  reached  where 
no  limit  can  be  put  upon  the  interchange  of  traffic  up  to  the 
capacity  of  the  individual  lines  and  cables  making  up  a 
system. 

The  new  method  affords  much  greater  facility  of  working, 
and  while  it  will  not  phenomenally  increase  the  actual  speed 
of  transmission,  it  will,  as  in  fact  it  has  done,  make  sub- 
marine telegraphy  more  effective,  accurate  and  uniform. 


A  New  Cinema  Target. — In  recent  years  the  cinemato- 
graph has  been  pressed  into  service  with  a  view  to  introducing  a 
certain  amount  of  realism  into  low  powered  rifle  shooting,  which  is 
obviously  lacking  in  the  stationary  target,  particularly  that  of  the 
bull's-eye  type.  It  is  not  denied  that  the  latter  plays  an  essential 
part  in  the  training  of  the  rifleman,  but  his  education  is  by  no 
means  complete  until  he  has  acquired  the  mental  and  physical 
nimbleness  in  handling  a  rifle,  which  is  acquired  by  snap  shooting 
at  ever-changing  targets.  The  cinema  target  is  an  antidote  to  the 
complaint  of  exaggerated  deliberateness  ;  its  only  drawback  has 
been  the  difficulty  of  ascertaining  under  normal  conditions  the 
accuracy  of  the  shooting. 

In  tbe  new  system  of  cinema  target  shooting  introduced  by 
.Sporting  and  Military  Targets,  Ltd.,  of  25,  Oxford  Street,  W.,  an 
endeavour  has  been  made  to  meet  approximately  the  conditions 
outlined.  Shooting  takes  place  at  a  moving  picture — preferably  a 
military  one — thrown  on  to  a  steel  target  screen  ;  bullets  capped 
with  explosive  are  used  ;  and  the  flashes  which  occur  on  impact, 
which  may  be  of  various  colours  to  differentiate  between  different 
men,  indicate  approximately  the  correctness  of  the  aim.  The 
picture  never  stops  during  the  length  of  the  film,  and  therefore 
conforms  to  actual  conditions.  The  apparatus  is  comparatively 
simple  and  inexpensive 
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SOME  RAILWAY   CONDITIONS  GOVERNING 
ELECTRIFICATION. 


(luir  ahatraet  »/  i>n/>rr  read  btfort  ths  Instit  I  TIOT  01  Elect  ricai, 
Enuinkkuh,  hi/  Mu.  ElOGSB  T.  Smith,  im  BLSO,   BEV.,  p.  886.) 

I'!   0TJB6ION   AT'   Manciii 

Dr.  K.  EtOBXMJEBQ  naid  that  it  wan  mccHiary  to  show  thatelec- 
trio  locomotives  ooulil  do  what  steam  looomotiv<  h  did.  The  author 
was  not  to  be  taken  too  literally  in  stating  that  electric  loco- 
motives had  not  yet  been  built  to  take  tho  maximum  load  con- 
ditions ;  the  ppeaker  thought  that  if  a  railway  company  asked  for 
tenders  for  such  an  electric  locomotive,  many  firm  quotations 
would  bo  received.  As  far  back  as  1900  the  problem  of  running 
electric  trains  at  130  miles  per  hour  had  been  solved.  At  that 
time  it  was  thought  that  only  motors  without  commutators  could 
be  relied  upon  for  such  a  service,  but  nowadays  to  one  would 
hesitate  to  do  the  same  service  with  commutator  motorp,  using 
either  DC.  or  single  phase  motors.  Hotary  converters  of  50 
periods  were  run  with  a  commutator  speed  of  (50  miles  per  hour. 
It  was  true  that  the  plain  series  motor  had  only  one  speed  at  a 
given  voltage,  but  the  shunting  of  the  series  field  had  been  used 
extensively  ;  on  the  large  Pennsylvania  looomotives,  50  per  cent.cf 
the  armature  current  was  shunted,  in  extra  heavy  field  was 
used  at  starting,  and  after  reaching  a  certain  speed  normal  field 
was  used.  If  this  was  done  in  two  or  three  steps,  various  econo- 
mical speeds  could  be  obtained.  The  motor  had  commutating 
poles,  the  commutatirg  conditions  were  good,  and  not  the  slightest 
difficulty  had  been  experienced.  It  had  been  suggested  that  a 
oompound  motor  should  be  used  instead  of  a  series  motor  ;  this 
would  not  be  practicable  with  a  plain  externally  excited  motor, 
and  every  endeavour  to  get  speed  regulation  would  be  in 
the  direction  of  compound  excitation  which  would  mifs  entirely 
the  extremely  good  qualities  of  the  plain  series  motor.  It  was 
doubtful  whether  anything  would  ever  supplant  the  series  motor. 
It  was  strange  that  euch  a  line  as  the  Marcbester-Altrinchsm 
Railway  should  still  be  in  the  hands  of  the  steam  locomotive  ;  no 
line  appeared  better  adapted  to  electrification. 

Mr.  E.  Rothwell  said  that  if  it  were  necessary  to  bring  power 
down  to  Jd.  per  unit  there  was  very  little  hope  for  railway 
electrification.  He  considered  that  in  the  cafe  of  electrification 
the  railway  company  were  the  people  to  deal  with  the  generation 
of  power  and  not  a  separate  supply  company. 

Prof.  E.  W.  Marchant  said  that  on  the  Mersey  Railway,  Liver- 
poo),  after  10  yearp,  the  passeDger  traffic  had  increased  about  five 
times,  and  this  was  by  no  means  a  constant  quantity.  A  very 
large  percentage  of  the  soot  and  smoke  in  large  towns  was  due  to 
the  steam  railways,  and  electrification  would  do  an  enormous 
amount  of  good  in  cleansing  cities.  On  the  North-Eastern  Railway 
the  maximum  acceleration  at  starting  was  1  "5  ft  per  sec  2,  falling 
off  to  1  ft.  per  sec-  steady  value.  The  braking  effort  observed  was 
300  lb.  per  ton,  corresponding  to  a  deceleration  of  4  ft.  per  fee.3 
In  the  case  of  the  Lancashire  and  Yorkshire  Railway  (South  port 
line)  the  maximum  acceleration  was  2  ft.  per  sec.2,  normally  1'5, 
and  falling  off  to  '5  ft.  per  sec.'2  The  deceleration  was  200  lb.  per 
ton,  representing  3'2  ft.  per  sec.2  The  Liverpool  Overhead  Rail- 
way showed  a  maximum  acceleration  of  2'7  ft.  per  sec  2,  dropping 
to  a  steady  l'5ft.  per  sec.2  Motors  had  been  tried  giving  an 
acceleration  of  4  ft.  per  sec.'2,  but  as  passengers  had  difficulty  in 
retaining  their  seats,  this  was  reduced  to  the  figure  quoted.  The 
maximum  braking  effort  was  about  3001b.  per  ton  corresponding  to 
4  ft.  per  sec.2,  although  normally  this  value  was  about  200  lb. 
per  ton. 

Mr.  Mofpet  said  that  when  making  comparisons  of  steam  and 
electric  traction  care  should  be  taken  to  have  the  same  conditions 
in  both  capes.  Where  lines  were  electrified  the  scbedvles  were 
usually  made  much  harder,  and  in  a  paper  read  by  Mr.  Aspinall, 
of  the  Lancashire  and  Yorkshire  Railway,  it  was  stated  that  a 
steam  engine,  which  normally  burned  about  CO  lb.  of  coal  per  train- 
mile,  consumed  about  2j  to  3  times  that  quantity  when  run  on  an 
electrified  line.  The  question  arose  whether  an  electric  locomotive 
could  be  built  to  give  service  over  such  a  wide  rante  as  the  steam 
locomotive,  which  allowed  great  flexibility  by  alteration  of  the 
cut  off,  although  sacrificing  efficiency.  An  important  factor  in 
favour  of  electrification  was  the  saving  in  coal,  and  as  cral  in- 
creased in  price  this  saving  would  be  more  pronounced.  In  the 
case  of  the  Larcashire  and  Yorkshire  Railway,  the  increase  in  price 
paid  for  coal  during  last  year  was  £90,000,  and  when  it  was  stated 
that  the  usual  coal  bill  was  about  £300,000,  it  would  be  realised 
how  the  price  of  coal  was  advancing. 

Mr.  R.  Smith,  in  reply,  said  he  agreed  with  Dr.  Rosen'rerg  that 
it  was  essential  that  the  electric  locomotive  should  fulfil  all  the 
conditions  met  by  the  steam  locomotive.  One  case  to  which  the 
electric  locomotive  was  better  adapted  was  in  connection  with  the 
daily  mineral  traffic,  of  which  there  was  a  considerable  amount  in 
this  country.  Minerals  were  brought  down  to  the  sea  from  a  con- 
siderable height  above  sea  level,  and  whilst  it  was  easy  for  a  stesm 
locomotive  to  fake  down  a  very  heavy  train,  it  was  necessary  to 
divide  the  empty  trucks  into  two  trains  for  the  return  journey.  In 
a  particular  case  where  there  was  a  run  of  18  mile?,  and  a  drop  of 
about  400  ft.  to  sea  level,  electric  locomotives  were  replacing  steam 
locomotive?,  in  order  that  the  full  train  of  empty  trucks  might  be 
returned  in  one  journey.  Regarding  the  motors  on  electric  loco- 
motives, he  thought  it  advisable  to  reduce  the  number  of 
types,  and  produce  some  modification  of  the  simple  series  motor, 
which  would  give  a  wider  range  of  operation.  Suburban  traffic 
was  not  profitable,  and  the  effort  of  every  railway  was  to  get  out 
to  the  country.    The  Mersey  Railway  was  probably  the  most  signal 
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DiscTjMioM  at  Glasgow, 

Mr.  W.  \V.  I.Af  kik  (Glftfgrow)  hoped  the  Glasgow  Subway  Co. 
would  take  to  heart  Mr.  Smith's  contention  that  all  underground 
passenger  tr* ffic  should  be  by  Brians  of  elcetrtcallj  operated  trac- 
tion. As  to  the  author's  surges! ion  that  ilectric  tramways 
peted  directly  with  railway  serviees  in  many  large  townc,  he 
thought  it  was  quite  agreed  that  a  trtmway  undeitakirg  was  a 
distinct  benefit  to  a  railway  company,  in  so  far  bh  it  aeted  m» 
feeder  to  the  railway  company  and  increased  its  traffic.  It  struck 
him  that  instead  of  increasing  the  tramway  farep,  the  fares  eught 
to  be  reduced.  He  cited  the  case  of  Glasgow,  where,  instead  of 
carrying  a  passenger  half  amile  for  id.,  the T.C. increased  the  distance 
to  11  miles  for  Jd.  The  increase  in  revenue  from  that  reduction 
more  than  covered  the  cost  of  the  reduction.  Would  it  not  pay  th<- 
railway  companies  to  reduce  the  first-class  fares,  and  so  increase  the 
traffic  in  first-class  compartments  1  In  the  Glasgow  electricity  de- 
partment when  there  was  a  deficit  of  £4,000  on  a  year's  working, 
they  reduced  the  rates,  ard  so  turrod  the  deficit  into  a  surpluB  the 
following  year.  The  author  argued  that  cheap  coal  was  a  hindrance 
to  the  electrification  of  railways,  but  the  price  of  coal  in  America, 
where  electrification  had  been  adopted,  was  half  the  price  of  coal 
in  this  country.  It  was  stated  that  the  percentage  of  the  heat 
value  in  the  coal  in  the  bunkers  returned  aR  work  done  at  the 
drawbar  of  the  electric  locomotive  was  only  6  per  cent.  ;  he  did 
not  see  why  this  should  not  be  12  per  cent.,  or  even  15  per  cent. 

Mr.  C.  E.  Cockburn,  general  manager  of  the  Glasgow  and  South- 
western Railway,  pointed  out  that  they  did  not  in  a  tramway  car 
come  to  a  dead  stop  in  a  big  station,  whereas,  with  a  railway,  they 
had  not  only  to  bring  the  people  in,  but  to  take  the  empties  out,  and 
that  made  a  serious  difference  so  far  as  the  financial  side  of  traffic 
handling  was  concerned.  He  would  not  deny  that  the  tramways 
were  an  adjunct  to  railways,  for  it  should  not  be  difficult  to  con- 
vince railways  when  tramway  companies  converted  horse  into 
electric  traction  and  took  away  £500  or  more  of  the  former  s 
weekly  revenue.  He  was  a  great  believer  in  electricity,  but  they 
had  to  convey  large  numbers  of  people  to  the  coast  on  Saturdays, 
and  if  electric  trains  carried  500  persons,  and  the  steam  trains 
carried  1,000,  they  would  require  twice  as  many  electric  trains  as 
the  present  number  of  steam  trains,  and  on  the  present  system  of 
block  sections  they  would  be  faced  with  a  serious  traffic  problem. 
The  electric  railways  of  the  metropolis  were  nothing  else  than 
glorified  tramways.  In  Glasgow  they  had  a  somewhat  similar 
problem,  because  they  could  not  afford  to  crowd  their  streets 
with  further  cars. 

Mr.  J.  M.  Scott  Maxwell  was  of  opinion  that  the  engineering 
profession  was  to  blame  for  the  lack  of  progress.  They  ought  to 
seize  every  opportunity  which  would  enable  them  to  make  a  little 
headway  against  the  inherent  conservatism  of  the  travelling  public 
and  more  especially  of  the  railway  directors.  They  all  knew  the 
Board  of  Trade  standards  were,  in  a  great  measure,  stumbling 
blocks  to  progress.  It  was  up  to  the  electrical  profession  to 
educate  the  Goverrmett  and  the  people  to  a  better  sense  of  pro- 
portion. American  engineers  seemed  to  have  reached  the  decision 
that  railways  should  no  longer  generate  their  own  power,  but  pur- 
chase it  from  power  companies.  That  had  been  the  evolution  of 
electric  power  in  the  industrial  world,  and  it  seemed  natural  that  it 
should  also  apply  to  the  railways  and  especially  to  the  electrification 
of  terminals.  This  did  away  with  the  greatest  part  of  the  new 
capital  expenditure,  and  should  do  much  to  lessen  the  fears  of  the 
directors.  They  were  forced  to  accept  the  small  headway  and 
clearances  on  British  railways  as  a  serious  handicap,  and  it  seemed 
all  the  more  essential  that  they  should  have  stronger  draw  gear 
than  the  Americans,  so  that  they  might  have  longer  trains.  As  to 
haulage,  it  looked  as  if  the  DC.  advocates  would  win.  ThiB  would 
mean  three-phase  transmission  to  rotary  converter  sub-stations, 
where  in  the  future  economies  might  be  effected  by  the  substitution 
of  mercurj -arc  rectifiers  in  place  of  rotaries. 

Mr.  Sam.  Mavor  (Glasgow)  asked  how  the  draw-bar  pull  required 
in  long  trains  was  affected  in  going  round  curves,  and  whether 
in  the  case  of  a  long  goods  train,  Mr.  Smith  would  not  suggest 
ins'.ead  of  one  powerful  leading  lcctmotive,  two  or  more  loco- 
motives distributed  through  the  load,  and  controlled  through  the 
leading  locomotive. 

The  Chairman  (Mr.  J.  A.  Robertson)  pointed  out  that  Mr.  Smith 
in  making  the  comparison  between  the  steam  locomotive  and  the 
electric  locomotive,  gave  the  relative  cost  of  lOJd.  per  train-mile  for 
steam,  and  7  id.  for  electric  locomotives,  assuming  the  energy  at 
one-third  of  a  penny  per  unit,  and  then  he  went  on  to  show  that 
the  difference  between  those  two  figures  would  not  be  sufficient  to 
pay  the  standing  charges  on  the  cost  of  electrical  1  quipment.  He 
asked  how  the  10-id.  and  7*d.  were  made  up,  for  they  knew  that 
the  cost  of  coal  and  water  in  the  production  of  steam  was  3d.,  and 
electrical  energy  was  placed  at  the  same  figure,  assuming  it  to 
cost  J,d.  per  unit.  Mr.  Smith  mentioned  again  that  the  overall 
efficiency  of  the  energy  delivered  at  the  axles  of  the  locomotives 
was  nearly  4  per  cent,  of  the  energy  contained  in  the  coal  as 
burned  in  the  fires.  Did  he  know  that  the  modern  power  station 
equipped  with  steam  turbines  and  using  all  the  latest  appliances 
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to  effeot  economy  could  give  an  efficiency  of  some  Hi  per  cent,  or 
even  higher .'  He  believed  they  had  one  case  where  18}  per  cent, 
efficiency  was  clamed.  If  they  were  only  getting  an  efficiency  of 
4  per  cent,  on  the  railway  system  they  were  losing  an  enormous 
amount  of  energy  between  the  switchboard  in  the  power  house  and 
the  train  axle.  He  would  like  to  know  if  there  was  no  possibility  of 
improving  upon  that  figure.  Mr.  Smith  dealt  almost  entirely  with 
the  limitations  of  electricity  for  railway  purposes,  but  the 
speaker  pointed  out  that  these  limitations  were  existing  limitations. 
They  should  really  look  at  this  question  a  little  more  from 
the  point  of  view  of  future  requirements  than  in  con- 
sideration of  what  w^s  actually  necessary  to-day.  Within 
the  last  few  years  the  habits  of  the  people  in  their 
large  towns  had  completely  changed  in  regard  to  transit.  At  the 
present  time  the  inhabitants  of  London  made  six  times  as  many 
journeys  as  they  did  10  years  ago.  It  was  also  a  fact  that  since  the 
Brighton  Co.'s  suburban  line  was  electrified  the  traffic  upon  that 
section  had  increased  enormously — so  mnch  so  that  he  believed  the 
directors  had  practically  decided  to  extend  the  system  to  Brighton. 
That  gave  an  idea  of  what  they  considered  were  the  prospects  of  an 
electric  railway.  While  the  railway  companies  might  have 
been  handicapped,  he  agreed  with  Mr.  Lackie  that  the  companies 
had  themselves  to  blame  in  some  ways  for  being  in  such  a 
position  that  they  could  not  face  the  expense  of  electrification. 
The  case  for  the  elctrification  of  railways  must  rest  largely  upon 
the  density  of  traffic  and  the  frequency  of  trains.  If  they  could 
run  12  trains  an  hour  over  a  given  length  of  railway  with  the  same 
capital  charges  on  rails  and  overhead  equipments,  it  stood  to  reason 
that  the  cost  per  train-mile  would  be  cheaper  than  for  running  one 
train  in  every  70  minutes. 

In  the  course  of  his  reply,  Mr.  Smith  held  that  where  tramways 
ran  alongside  railways  they  did  take  away  the  traffic.  In  Glasgow 
it  might  be  better  to  leave  suburban  traffic  to  the  tramways  as 
much  as  possible.  In  America  electrification  was  forced  on  the 
railways  by  public  demand,  and  it  was  only  now  beginning  to  be 
considered  there  in  its  economic  aspect.  As  to  railways  reducing 
their  fares  to  get  more  traffic,  he  contended  that  the  chief  difficulty 
was  that  railways  were  at  the  end  of  their  tether  for  accommoda- 
tion, particularly  for  terminal  accommodation.  The  difficulties 
in  range  of  speed  became  more  and  more  marked  as  electri- 
fication was  required  for  longer  distances,  and  he  thought 
designers  should  try  to  improve  the  single-phase  locomotive.  He 
could  not  give  the  chairman  the  details  of  how  the  10{d.  and  7Jd. 
per  train-mile  were  arrived  at,  as  these  had  been  given  him  on  the 
understanding  that  he  would  not  give  full  details.  His  calculations 
on  the  efficiency  between  the  coach  and  the  axle  of  the  steam  loco- 
motive were  based  on  a  paper  read  by  Mr.  Hobart.  He  did  not 
think  it  quite  right  to  take  anything  more  than  11  or  12  per  cent. 
In  the  matter  of  speer'e,  he  thought  designers  ought  to  be  more 
alive  to  the  disabilities  of  the  series  characteristic,  and  he  suggested 
that  they  might  with  advantage  study  the  shunt  characteristic. 


Fig.  1  shows  the  resistance  of  the  Lancashire  and  Yorkshire  Rail- 
way Co.'s  trains  as  actually  obtained  by  the  coasting  method. 
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Fig.  1. — Resistance  of  Two-Cab  Train. 

Fig.  2  bhows  the  approximate  division  of  the  total  energy 
between  itB  various  components. 

The  curve  in  fig.  3  shows  the  percentage  of  the  whole  used  for 
acceleration  for  runs  of  half  a  mile  and  upwards.  This  curve 
emphasises  the  enormous  importance  of  light  rolling  stock  on  high 
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Fig.  2. — Typical  Curves  showing  Energy  Losses. 


schedule  short-distance  suburban  services.  It  is  therefore  very 
important  to  consider  in  detail  how  rolling  stock  may  be  built  so  as 
to  give  a  maximum  value  to  the  ratio— number  of  seats  provided 
per  ton  weight  of  train. 

The  necessary  protection  against  the  possible  effects  of  collision 
and  fire  must  be  provided,  but  such  protection  is  not  necessarily 
obtained  by  extra  weight.     The  disastrous  effects  of  collisions  are 
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{Abstract  of  paper    read  before,    the  INSTITUTION  OF  ELECTRICAL 

Engineers,  March  12th,  1914). 
Railways  engaged  in  electrification  of  large  suburban  areas  find 
that  the  cost  of  operation  of  the  electrical  services  is  an  important 
proportion  of  their  total  expenditure;  and  bearing  in  mind  the 
large  addition  to  their  original  capital  expenditure  involved  by 
electrification,  every  means  of  reducing  both  the  capital  cost  and 
the  cost  of  operation  becomes  a  matter  of  serious  importance,  and 
worth  the  minutest  investigation. 

A  time  limit  of  45  minutes  for  suburban  journeys  represents  a 
a  radius  of  22  miles  at  a  schedule  speed  of  30  miles  per  hour. 
With  stops  one  mile  apart,  such  a  schedule  is  practically  the 
highest  attainable  with  any  type  of  train  or  motor. 

It  will  often  happen  that  a  profitable  electrification  will  involve 
runs  with  very  short  distances  between  the  stops  in  the  vicinity  of 
a  large  town,  and  with  much  longer  distances  between  the  stops 
as  the  train  gets  farther  from  the  urban  area  ;  very  possibly  at  the 
extremity  of  the  electrification  a  secondary  urban  area  is 
approached,  necessitating  a  number  of  stops  in  close  proximity  to 
each  other. 

The  most  remunerative  traffic  will  be  that  between  the 
extremities  of  the  electrification  ;  consequently  the  equipments 
will  have  to  be  designed  so  as  to  make  a  journey  of  this  length  a 
reasonable  one.  The  gradients  also  vary,  and  expresses  as  well  as 
stopping  trainB  will  be  required  ;  as  in  most  cases  the  setting  aside 
of  special  stock  for  express  services  would  involve  extra  capital 
expenditure,  a  compromise  has  to  be  accepted  both  in  the  motor 
characteristic  and  in  the  gfar  ratio.  In  consequence  the  equip- 
ments will  normally  run  in  such  a  way  as  to  require  a  high  energy 
consumption.  This  energy  consumption  is  the  sum  of  that  wasted  in 
the  resistances  and  motors,  of  that  wasted  in  the  brakes,  and  of 
that  utilised  in  overcoming  train  resistance.  The  first  two  of 
these  losses  are  directly  proportional  to  the  weight,  and  the  third 
—  the  train  resistance — is  so  nearly  proportional  to  the  train 
weight  that  it  may  be  taken  as  being  so  for   practical   purposes. 
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Fig.  3. — Curve  showing  Percent \ge  of  Energy  input  for 
Acceleration  fob  Runs  of  Half-Mile  and  upwabds. 


mainly  due  to  the  frame  of  one  coach  over-riding  the  frame  of 
another  and  the  bogies  being  packed  together  under  the  coaches. 
It  is  not  a  difficult  matter  so  to  design  the  ends  of  the  under- 
frame  as  to  prevent  over-ridirig  of  one  underframe  upon  another, 
and  in  the  United  StateB  it  is  proposed  that  the  bogies  should  be 
anchored  more  securely  to  the  bodies  in  order  to  throw  more  of  the 
energy  lost  by  the  collision  into  the  bogies  and  to  use  them  as 
stops  to  prevent  over-riding.  Non-iLflammability  has  hitherto 
been  secured  by  the  extensive  use  of  steel  instead  of  wood,  but 
there  is  no  reason  why  a  lighter  metal  should  not  be  used. 

Lightness  of  construction  may  be  obtained  either  by  using 
reduced  scantlings,  which  is  undesirable  as  involving  a  reduction 
in  the  factor  of  safety,  or  by  using  lighter  materials,  or  by  using 
materials  of  greater  intrinsic  strength,  thus  enabling  the  scant- 
lings to  be  reduced  without  sacrificing  the  strength  of  the  whole 
structure. 

Assuming  100  watt-hours  per  ton-mile  at  the  ends  of  the  high- 
tension  feeders  as  a  typical  energy  consumption  in  the  near  future, 
and  60,000  miles  per  annum  as  a  probable  mileage  per  car  per 
annum,  then  every  ton  of  motor-car  involves  a  consumption  of 
0,000  KW.-hours  per  annum.  This  is  equivalent  to  an  annual 
expenditure  of  £12*6  per  annum  per  ton  for  energy  if  a  total  cost 
of  0'5d.  per  unit  is  assumed. 

The  cost  of  repairs  to  each  ton  of  rolling  stock  will  amount  to 
about  £6  per  annum  for  a  high-s^eed  service  ;  and  its  passage  over 
the  rails  will  probably  involve  repairs  to  the  track  equivalent  to 
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another  £1  per  annum,  or  a  total  O0lt  per  tOD  of  motor-ear  of  £  18'5 
per  annum.  On  similar  lines  the  oOHt  per  ton  of  trailer  OM  will  be 
about  £I4'5  per  annum,  the  energy  charge  remaining  constant  and 
the  other  charges  being  smaller.  The  capital  oont  per  ton  of  motor- 
oar  will  be  approximately  £70,  and  per  ton  of  trailer  £15.  HenoS 
every  ton  of  weight  laved  reprcHcntH  (taking  Interat  and  deprecia- 
tion  on  capital  at  10  per  cent.)  a  total  saving  per  annum  of  £2;V5 
per  ton  of  motor-oar  and  £1'.)  per  trailer-ear  per  ton  per  annum. 
It  becomes,  therefore,  a  commercial  proposition  to  spend  an  much 
an  £185  per  motor  and  £145  per  trailer  in  labour  ami  material  in 
order  to  Have  a  ton  in  weight  on  tho  particular  service  ohotto  for 
this  illnHtration.  The  smaller  the  system  and  the  severer  the 
Bohedule,  the  more  importunt  is  the  weight  of  the  train. 

Extra  seats  can  be  given  by  extra  width,  with  a  smaller  increase 
in  weight  than  by  extra  length.  It  does  not  appear  necessary  or 
deBirablo  to  make  suburban  stock  of  such  dimensions  that  it  will 
oonform  to  the  minimum  loading  gauge  for  the  wholo  of  the 
system.  If  <>0-ft.  coaches  are  used,  an  extra  12  in.  in  width  will 
give  15  more  seats  on  a  basis  of  I  sq.  ft.  per  passenger  ;  five  seats  can 
be  given  crosswise  instead  of  four.  If  the  average  coach  seats  100, 
10  more  seats  per  car  will  result  in  a  10  per  cent,  decreased  capital 
expenditure  on  rolling  stock.  The  additional  seats  gained  by  the 
extra  width  represents  1  cwt.  per  seat.  If  this  extra  seating  is 
provided  by  extra  coaches,  an  extra  weight  of  about  5  cwt.  per  seat 
is  involved. 

The  comfort  of  the  corridor  coach  is  greater  than  that  of  the 
fide-door  coach,  and  the  possibility  of  moving  along  a  train  in 
searoh  of  a  seat  or  of  friends  is  much  appreciated.  The  absence 
of  doors  deoreases  the  cost  of  maintenance,  and  appreciably  increases 
the  strength  of  the  body,  while  ventilation  and  heating  ccn  be 
carried  out  more  uniformly  and  efficiently.  The  ventilation  of  the 
cars  has  considerable  influence  on  the  energy  consumption  of  the 
coaches,  because  the  heating  load  becomes  very  appreciable  in  cold 
weather.  On  interurban  railways  in  the  English  climate  it  may  be 
estimated  that  there  will  be  at  least  an  increase  of  9  per  cent,  in 
the  load  in  the  winter  months  due  to  heating  only.  It  is  most 
important  to  secure  a  minimum  weight  for  the  heating  equip- 
ment, and  it  would  pay  so  to  arrange  it  that  it  could  be  entirely 
removed  when  not  required. 

Ventilation  can  be  effected  on  the  elliptical  type  of  roof  by 
meanB  of  fans  or  by  a  Bet  of  torpedo  extractors.  The  result  of 
adopting  the  corridor  coach  with  an  efficient  system  of  ventilation 
and  heating  is  a  uniformly  warm  and  comfortable  coach — a 
result  which  cannot  possibly  be  obtained  with  side  doors.  The 
absence  of  doors  which  may  fly  open  and  foul  trains  on  an 
adjacent  track  enables  the  maximum  width  of  coach  to  be  used, 
with  a  consequent  increase  of  earning  capacity,  and  also  does  away 
with  the  possible  danger  of  trains  leaving  a  platform  with  the 
doorB  adjacent  to  the  seats  in  an  open  position. 

A  light  body  with  weights  distributed  to  the  best  advantage 
permits  the  use  of  a  lighter  underframe,  and  this  in  its  turn 
reduces  the  rated  horse-power  of  the  motors  for  a  given  schedule. 
The  reduction  in  the  rated  horse-power  of  the  motors  permits  of 
lighter  bogie  scantlings,  and  also  in  many  cases  of  a  lighter  design 
of  control  apparatus.  The  influence  of  the  weight  of  the  body  is 
therefore  progressive  throughout  the  whole  car,  and  for  every  ton 
of  weight  saved  in  the  body  it  is  probable  that  another  ton  can  be 
saved  in  the  bogies  and  motors. 

The  elliptical  roof  is  lighter  than  the  clerestory  type,  and  also 
enables  a  coach  to  be  more  uniformly  lighted,  owing  to  the 
superior  reflecting  qualities  of  the  smooth  surface  of  the  elliptical 
roof.  The  clerestory  roof  is  inherently  weak,  and  is  specially 
unsuitable  where  bows  have  to  be  supported  on  the  roof. 

Very  little  difference  is  made  in  the  weight  by  the  use  of  any 
material  other  that  wood  for  the  roof  sticks  and  pillars.  There  is 
little  object  in  using  steel  for  the  pillars,  as  some  of  the  Australian 
hard  woods  are  practically  as  non-inflammable  as  metal. 

There  is  practically  no  difference  between  the  weight  of  the 
roofing  in  a  wood  or  aluminium  roof,  but  approximately  half  a  ton 
in  weight  can  be  saved  on  a  60-ft.  car  by  the  use  of  an  aluminium 
roof  instead  of  a  steel  roof.  Aluminium,  in  addition  to  its 
extremely  light  weight,  has  the  advantage  of  being  non-corrodible, 
and  therefore  requires  very  much  less  painting  than  either  steel  or 
wood.  By  the  use  of  aluminium  for  the  outside  panels  a  saving 
of  nearly  half  a  ton  can  again  be  effected  as  compared  with 
steel. 

The  weight  of  the  glass  in  a  modern  coach  is  a  very  considerable 
item,  amounting  to  7  cwt.,  or  1'4  per  cent,  of  the  weight  of  the 
whole  coach. 

It  is  also  possible  to  e  ffect  economies  in  the  seats.  Fixed  seats 
should  always  be  used.  Fig.  4  shows  how  fixed  Beats  provide 
increased  seating  accommodation. 

It  would  seem  probable  that  the  floor  of  the  future  would  con- 
sist of  corrugated  aluminium  plates  filled  in  with  seme  form  of 
composition,  such  as  treated  cork,  to  a  sufficient  depth  to  cover  the 
crests  of  the  corrugations  by  about  i  in. 

Up  to  now  the  use  of  a  high-tensile  steel  has  not  befn  sufficiently 
considered  in  the  construction  of  underframes  ;  such  steels  have 
been  extensively  used  in  motor-car  construction  and  in  bridge 
building. 

Nickel  and  vanadium  steels  are  nearly  twice  as  stroDg  as  the 
steel  usually  employed  to-day,  and  in  consequence  the  scantlings 
can  be  reduced.  The  weight  of  an  underframe  for  a  60-ft.  trailer 
coach  is  approximately  5  tons.  Nearly  a  ton  of  this  weight  might 
be  saved  by  the  use  of  suitable  material. 

As  the  first  cost  of  underframe  material  is  low  and  will  never 
exceed  more  than  £7  10s.  per  ton,  any  saviDg  in  weight  made  by 
the  use  of  more  expensive  material  will  easily  pay  for  itself. 

The  disposition  of  the  weights  of  the  apparatus  attached  to  the 
mnderframe  has  a  considerable  effect  on  its  design  ;  the  weight  per 
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lightweight,.      The  reservoir  i    which    are   essential    Ui    tin-  vie 
brake    should    be    made   of   aluminium.     In    OOnneotiOfl   with    the 
contactors,    wherever    possible   aluminium   should    be  uned   rather 
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of  bogie  used  for  carriages  on  the  steam  railways  of  this  oonntry 

may  be  built  with  elliptical  or  spiral  bolster  springs,  sitl 
or  inside  the  wheels.     There  Is  a  considerable  advantage  in  putting 
the  springs    inside    the   frames,  as  this,  enables   the   bolster   to  be 
made  wider  and   the  bolster  spring  to  1m;  put  farther  away  from 
the   centre-pin  of   the    bogie,    thus   tending   to   diminish    rolling. 
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There  is  a  considerable  saving  by  using  spiral  bolster  springs 
instead  of  elliptical  bolster  springs  ;  nearly  0'75  ton  per  coach  can 
be  saved  in  this  way.  The  best  results  are  obtained  by  having 
short,  stiff  semi-elliptical  springs  over  the  axle-boxes  with  assistant 
helical  springs  at  their  ends,  and  helical  springs  on  the  bolster. 
The  wide  frame  involves  an  increase  in  weight  ;  but  on  account 
of  the  steadier  riding  obtained  by  the  wider  centres  of  the  bolster 
springs  it  is  worth  having. 

Cast-iron  is  very  usually  used  for  axle-boxes,  but  cast-steel  axle- 
boxes  and  cast-steel  axle-box  slides  will  enable  the  weight  of  these 
parts  to  be  reduced  by  22  per  cent. 

The  totally  enclosed  railway  motor  has  not  been  found  really 
necessary  in  this  country.  The  motors  operated  by  the  Lancashire 
and  Yorkshire  Railway  Co.  are  run  continuously  with  as  many 
ventilating  openings  as  possible,  and  no  trouble  has  been  experi- 
enced, except  on  one  occasion  when  very  fine  snow  was  being 
blown  horizontally  in  large  quantities,  and  even  in  this  case  the 
trouble  arose  more  with  the  resistances  than  with  the  motors.  In 
order  to  get  a  light  motor  it  should  be  of  the  self -ventilating  type, 
and  the  movement  of  the  armature  should  produce  a  powerful 
draught  through  the  motor. 

Better  results  can  be  obtained  with  independent  blower  sets,  but 
the  complication  of  having  an  additional  small  motor  to  maintain, 
and  the  necessary  air  ducts,  does  not  compensate  for  the  saving 
effested.  Generally  speaking,  a  light  motor  means  a  high-speed 
motor,  and  a  large  gear  ratio  ;  but  it  will  be  found  cheaper  to 
renew  gears  than  to  carry  a  standing  charge  for  moving  an 
unnecessary  weight. 


Discussion. 


Me.  W.  Casson,  in  opening  the  discussion,  said  he  thought  the 
author  had  gone  a  little  too  far  in  estimating  the  probable  saving 
due  to  small  savirgs  in  weight.  On  the  Central  London  Railway 
the  stock  was  lighter,  but  the  costs  of  maintenance  were  much 
more  than  with  the  heavier  stock  of  the  London  Electric  Railways. 
This  was  also  the  case  as  between  the  old  and  ntw  types  of  District 
Railway  stock  ;  he  found  on  comparison  that  more  room  was  given 
to  the  passenger  in  the  District  coaches  than  in  the  new  Lancashire 
and  Yorkshire  coaches  described  in  the  paper.  He  agreed  that  the 
automatic  vacuum  brake  was  a  simpler  apparatus  than  the  air 
brake,  but  could  not  call  to  mind  any  railway  like  the  District 
using  it.  In  regard  to  the  design  of  truck  shown,  some  of  the  trucks 
used  on  the  Distiict  trains  dispensed  with  elliptical  springs,  using 
helical  springs  throughout.  In  the  building  of  motor-trucks  a 
lesson  could  be  learnt  from  steam  locomotive  practice  :  the  motor 
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bogie  had,  proportionately,  much  more  work  to  do  than  the  loco- 
motive bogie.  As  the  result  of  experience  on  the  District  Railway, 
cast-steel  axle  boxes  had  been  superseded  by  cast-iron  boxes. 

Mr.  H.  W.  Firth  said  he  noticed  that  the  author  emphasised  the 
importance  of  variable  motor  characteristic*,  even  for  Buburban 
work.  Judging  by  the  remarks  on  weight  disposition,  it  seemed 
that  single-phase  equipment  would  be  worse  than  direct-current, 
owing  to  its  greater  work  on  the  underframe.  The  new 
type  of  coach  referred  to  by  the  author,  with  its  extra 
width  would  only  accommodate  1'6  seats  per  ft.  of  train,  as  against 
1'8  in  the  case  of  side-door  trains,  and  he  thought  the  latter  could 
be  emptied  in  less  time.  He  asked  what  was  the  limit  of  weight 
with  a  side-door  car  as  compared  with  the  author's  corridor  type 
of  car,  ai.d  whether  ra.l  wear  had  any  influence  in  the  choice  of  a 
10-ft.  wheel  base  boeie.  The  very  wide  coaches  would  not  be  prac- 
ticable on  many  of  the  London  suburban  lines. 

Mr.  J.  B.  Si'.MiKs  criticised  the  author's  conclusions  regarding 
expenditure  with  a  view  to  saving  weight,  pointing  out  that  ex- 
perience in  electric  tramway  and  railway  working  had  resulted  in 
the  use  of  heavier  rolling  stock  and  decreased  maintenance.  He 
also  submitted  that  it  was  quite  wrong  to  estimate  the  cost 
of  energy,  repairs,  kc,  on  a  pro-rata  basis  with  the  weight  of 
the  coach. 

Mr.  R.  H.  BriiNETT  urged  that  railway  experience  showed  the 
necessity  of  making  motor  bogies  strong,  and  certainly  not  saving 
weight  there.  He  was  also  satisfied  that  long-wheel  base  was 
the  correct  thing,  resulting  in  a  reduction  of  flange  wear  and  easier 
riding  on  curves.  Large  diameter  wheels  were  also  preferable,  if 
the  conditions  allowed  of  their  use. 

Me.  0,  L.  Mason  said  the  trend  of  modern  coach  design  was  all 
towards  heavier  vehicles,  and  this  was  due  to  the  greater  comfort 
demanded,  the  more  strenuous  conditions  of  use  and  the  steadier 
riding  qualities  of  the  heavier  vehicle.  Maintenance  charges  were 
the  real  index  to  the  value  of  the  proposed  saving  in  weight, 
because  such  costs  made  a  greater  impression  in  the  balance-sheet 
than  occasional  extra  capital  expenditure. 

Mil.  Bowdex  said  i  cveral  speakers  appeared  to  be  against  the 
saving  in  weight,  but  he  thought  they  omitted  consideration  of 
rational  design  and  that  weight  reduction  in  materials  need  not 
imply  reduction  in  strength. 

It  was  necessary  to  consider  truck  design  from  the  locomotive 
point  of  view — the  two  motors  would  probably  develop  as  much  as 
760  h.p.  Retardation  was  as  important  as  acceleration  in  suburban 
service,  and  he  questioned  whether  the  vacuum  brake  would  secure 
this  so  well  as  the  quick-acting  air  brake.  He  suggested  that  if 
a  split  gear  wheel  were  used  instead  of  the  type  shown  en  the 
author's  truck,  it  would  save  pulling  off  the  adjacent  wheel  each 
time  the  gear  was  changed. 

As  regarded  the  question  of  side  door  and  corridor  construction, 
experience  on  the  Metropolitan  Railway  showed  that  the  com- 
partment coach  was  better  appreciated  by  both  the  public  and  the 
traffic  staff. 

Dr.  S.  P.  Smith,  speaking  on  the  question  of  motor  charac- 
teristics, referred  to  the  necessity  of  obtaining  more  elasticity  of 
speed  control — some  improvement  on  the  series-parallel  arrange- 
ment. A  form  of  field  control  placing  the  poles  in  parallel  or 
diverting  some  of  the  field  current  appeared  to  be  a  possible 
method  of  obtaining  wider  characteristics.  Greater  advantage 
could  also  be  taken  of  interpole  construction. 

Mr.  F.  W.  Carter  pointed  out  that  train  resistance  when 
running  was  not  so  great  as  when  coasting,  when  the  friction 
of  the  motors  was  added.  At  20  m.p.ii.  coasting  speed  motor 
friction  had  been  found  to  amount  to  about  4  lb.  per  ton,  and 
the  resistance  curve  given  in  the  paper  evidently  included  this,  and 
appeared  above  the  normal.  He  agreed  that  a  saving  in  weight 
was  worth  obtaining  in  suburban  stock  where  there  was  frequent 
starting  and  stopping,  though  this  did  not  apply  to  main  line 
working.  The  only  saving  resulting  from  weight  reduction  would 
probably  be  in  energy  cost.  He  agreed  with  the  author  that  the 
ventilated  motor  was  quite  suitable  for  use  in  English  work. 

The  Author,  in  replying,  said  that  with  56  trains  on  the  line  the 
load  was  largely  evened  up,  though  not  necessarily  level.  Experi- 
ence in  the  North  showed  that  repairs  were  largely  propoitionate 
to  tonnage,  and  the  light  cars  had  shown  themselves  to  be  cheap 
in  repairs.  He  thought  that  repair  costs  were  very  nearly  propor- 
tional to  the  weight  of  the  cars.  lie  did  not  see  why  the  vacuum 
brake  should  not  give  as  good  retardation  as  the  air  brake  ;  the 
question  of  rapid  production  of  the  vacuum  was  a  difficulty, 
but  it  was  possible  to  get  the  vacuum  on  a  five  -  car 
train  in  16  teconds.  High-speed  collii-ions  would  inevit- 
ably cause  telescoping,  but  it  was  possible  to  diminish  this 
by  strengthening  the  ends  of  the  coaches  and  fastening  the  bogies 
to  the  underframes,  thus  providing  additional  weight  to  be  lifted. 
The  side-door  coach  gave  about  20  per  cent,  extra  seating  capacity 
over  the  corridor  coach,  but  it  was  not  so  suited  to  the  require- 
ments in  Lancashire.  It  required  more  platform  Btaff,  and,  in 
any  case,  the  corridor  triin  would  empty  itself  in  the  time  it  took 
for  the  driver  to  change  ends.  Rail  and  tire  wear  had  not  been 
decreased  by  the  introduction  of  the  long-wheel  base  bogie  as  ex- 
pected. The  motor-car  was  more  expensive  to  build  than  the  trailer 
car,  because  provision  had  to  be  made  to  accommodate  the  electrical 
contactorp,  rheostats,  to.,  involving  changes  in  the  framing  ;  other- 
wise the  cost  was  much  the  same  as  for  the  trailer  car.  Dr.  Smith's 
suggestion  to  strengthen  the  field  with  the  aid  of  the  interpoleB 
would  need  consideration.  In  lightening  the  construction  it  was 
not  his  intention  to  diminish  the  strength  of  the  car,  but  to 
dispense  with  vnneoeuary  weight  only.  This  could  be  done. 
I'utting  steel  panels  and  roofs  on  coaches  was  throwing  money 
away.  The  gross  weight  of  the  car  body  reacted  on  every  detail 
of  the  construction. 


GAS  POWER  PRODUCTION  AT   COLLIERIES. 


The  O'u.i  World,  of  March  7tb,  reproduces  in  abstract  two  papers 
that  were  read  at  a  recent  meeting  of  the  Midland  Institution  of 
Mining  Engineers— '"  The  Development  of  the  Gas  Engine  in 
England,  and  its  Adaptation  to  the  Generation  of  Power  at 
Collieries  and  Iron  Works,"  by  Mr.  T.  C.  Wild,  and  "  Modern  Gas 
Engine  Practice  fcr  Collieries,''  by  Mr.  A.  T.  Cocking.  In  both 
cases  reference  was  made  to  the  waste  entailed  by  the  manufacture 
of  coke  in  beehive  ovens. 

Mr.  Wild  said  that  blast-furnace  gas  was  undoubtedly  one  of 
the  best  for  use  with  large  gas  engines,  producer  gas  coming 
next,  and  then  coke-oven  gas.  The  main  difficulty  with  coke- 
oven  gas  had  been  in  many  cases  its  high  sulphur  content,  which 
caused  corrosion  in  the  cylinders.  This  defect  should  be  removed 
by  passing  the  gas  through  purifiers.  The  second  objection  was 
its  high  percentage  of  hydrogen  ;  this,  w  hilst  giving  a  high  calorific 
value,  alBO  gave  a  strong  tendency  to  pre-ignite  when  under 
compression. 

Mr.  Cocking  dealt  especially  with  the  use  of  low-grade  fuel  for 
power  raising  purposes,  and  with  the  choice  of  engine  units. 

He  said  that  the  possibility  of  geneiating  gas  from  waste  fuel 
must  now  be  recognised  as  a  means  of  supplying  most,  if  not  all, 
the  power  required  for  the  work  of  a  colliery,  and  this  source  of 
power,  added  to  that  recoverable  by  utilising  the  gases  generated 
in  ceking  coal,  pointed  to  the  probability  that,  in  the  near  future, 
a  modern  colliery  would  be  in  a  position  not  only  to  generate  its 
own  power  without  using  its  saleable  fuel,  but  also  from  the  same 
source  to  supply  electrical  current  to  neighbouring  factories  for 
power,  or  to  townships  for  light;  taking  into  cc  nsideration  the 
unique  advantsges  which  a  colliery  possessed  in  having  its  saleable 
fuel  at  first  cost,  it  was  not  an  extravagant  prediction  to  say  that, 
in  the  future,  by  means  of  judicious  blending  of  the  cheaper  kinds 
of  its  saleable  fuel  with  its  available  waste,  and  by  the  full  uee'  of 
the  products  of  its  coking  plant,  an  up-to-date  colliery  would 
become  a  great  power- generating  centre,  the  revenue  from  which 
would  be  the  predominating  factor  in  itB  profits.  He  strongly  pre- 
ferred the  horizontal  to  the  vertical  type  of  gas  engine. 

For  uee  in  colliery  gas  engines,  regularity  in  the  composition  of 
the  gas  was  more  important  than  a  high  thermal  value,  and  it 
would  be  necessary  either  to  allocate  a  separate  power  system  to 
coke-oven  gas  and  preducer  gas,  or  to  blend  them  in  fixed  propor- 
tions by  means  of  gas  holders.  A  battery  of  100  modern  regenera- 
tive coke  ovens  would  carbonise,  approximately,  150,000  tons  of 
coal  per  annum,  with  a  grofs  yield  of  10  000  cb.  ft.  of  gas  per  ton, 
which  would  allow  about  5,000  cb.  ft.  per  ton  available  for  the 
generators  of  power.  If  the  mean  lower  calorific  value  were  taken 
as  400  b  th  u.  per  cb.  ft.,  this  would  develop  approximately 
5,000  H.p.  continuously  during  a  year  of  300  working  days.  This 
would  require  augmenting  by  16,000  continuous  H.p.  generated  by 
a  mixture  of  slack  with  as  much  batt  and  other  colliery  waste  as 
might  be  available,  all  of  which  would  be  gasified  in  a  power  pro- 
ducer. The  average  therm»l  value  of  this  mixed  gas  woulel  be 
about  225  b.th.u.  Gas  generated  from  colliery  waste  would  con- 
tain more  sulphur  than  that  obtained  from  good  coal,  owiDg  to 
the  decomposition  of  the  pyrites  always  present  in  the  waste  ; 
therefore  gas  obtained  from  this  source,  and  also  from  coke  ovens, 
should  be  purified  from  sulphur  (the  recovery  of  which  would 
always  pay  for  the  operation).  The  effect  of  the  sulphuric  acid 
resulting  from  the  combustion  of  the  sulphur  products  in  the 
cylinder  of  a  gas  engine  was  very  injurious,  by  its  corrosive  action 
on  the  metallic  surfaces. 

It  was  fair  to  assume  that  the  value  of  the  coke  and  ammonium 
sulphate  would  pay  for  the  cost  of  coking  the  coal  and  allow  a 
sufficient  margin  of  profit  on  that  operation  without  placing  a 
specific  value  on  the  recovered  gases.  With  such  a  combination 
the  total  cost  of  producing  power,  harnessing  it,  and  converting  it 
into  electrical  current,  including  wages,  stores,  reiairs  and  all 
dead  charees,  with  an  allowance  for  the  added  fuel,  should  result 
in  the  generation  of  electric  power  at  the  exceedingly  low  rate  of 
approximately  0  18d.  per  Board  of  Trade  unit. 


Concerf. — The  staffs  of  Messrs.  Siemenss departments 
at  Upper  Thames  Street  and  Dalston  combined  to  spend  a  most 
enjoyable  evening  last  Friday  at  their  Bohemian  Concert.  The 
dining  hall  at  Anderton's  Hotel,  Fleet  Street,  was  filled  with  about 
300  people,  all  in  the  best  of  Siemens  spirits.  Mr.  A.  H.  Bate  took 
the  chair  for  the  first  half  of  the  programme,  and  Mr.  VT.  Le 
Marechal  for  the  second.  Both  gentlemen  delivered  short  speeches, 
expressing  great  pleasure  at  the  very  amicable  relations  existing 
between  the  two  departments.  Judging  from  the  response  to  the 
toast  of  the  respective  departments,  the  two  sections  appear  to 
work  in  that  complete  unison  so  greatly  to  be  desired  in  all  large 
firms.  Mr.  E.  C.  Liughton,  in  replying  to  the  toast  to  the  Dalston 
staff,  also  emphasised  the  good  relationship  between  the  two 
departments,  which,  he  pointed  out,  must  necessarily  tend  to 
efficient  working.  An  excellent  programme  was  provided.  Two 
of  the  artistes  are  on  the  staff,  Miss  Ruby  Newton  delighting  the 
company  with  many  charming  songs,  and  Mr.  J.  A.  Sloane  also 
receiving  a  great  ovation.  Among  other  artistes  were  Miss 
Christine  Hicks,  L.R.A.M.  (violin  solos),  Miss  Nellie  Perryer 
(humorous  songs),  Messrs.  Leonard  Harris,  Ben  Osborne  and  George 
Blackmore  (humorous  tketches  and  songs). 
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BRITISH    ENGINEERS    AND    CHINESE 
TRADE. 


A  rii ob i  ii.i    been  furnished  t<    u    -  I   ' b  it  the 

[inner  of  the   British  Ei  iation, 

held  at  the  Hotel   Metropol     on   March  6th.     Sir.   I 

\  [i  i,i  i      iii.   pri    idenl  of  tb  in  the  chair,  and 

in  prqpo  ing   "  Anglo-Ohinesi    Rela  omed  H.E 

I  ir    « Ihin  1  to  ( hen,  the  Co ■    foi    I  ] 

pj      ed      i       ood      '  bee  of  everj    Engli  bman    i  ■ 
endeavours  oi   the  Ohinesi    Governmeni    to      tabli  !    popular 

ded  to  deal  tnori  pai  biculai Ij 
be1  ween  the  two  peoples,  and  the 
merce  which   touched   them  as  members  of  the   Association. 

i  ; bad  changed,  and  then  c a  titoi     qo  longer  went 

forth  as  individualists,  but  as  compact  bands,     i  their 

respective  governmeni  i,  making  a  combined  attempt  to 
from  them  the  trade  which  thej  bad  come  to  lo  their 

own.    Thej  bad  not  been  able  to  follow  these  methods  quil 

ii,  li   as   tiny    BhOUld   have  d ,   but   this  Association    . 

in  the  right  direction.  Thej  wanted  to  put  the  case  of 
the  Briti  b  engineering  manufacturer  before  the  Ea 
Powers  as  a  whole.  They  wished  to  organise  like  theii 
petitors,  though,  as  an  association,  thej  wi  re  not  intending  to 
get  orders  direct,  but  to  work  bj  influence.  They  had  to  some 
extent  been  successful.  "During  the  year  we  have  caused  the 
-mi  nt,  to  be  supplied  to  the  mechanical  laboratory  of  the 
Univerfiitj   of   Hon;.'    &ong."     The  rising  generation  in  I  h 

Id  lie  educated  liy  British  ideas,  by  British  methods,  and 
perhaps  by  the  English  tongue,  and  then  it  would  come  to 
Kngland  lor  supplies.  It  was  quite  natural  that  the  British 
Government  should  not  think  it  right  to  help  an  individual 
manufacturer;  but  thej  could  certainly  help  an  association 
without  giving  cause  for  complaint. 

ll.lv  Dr.  Chin-Tao  Chen,  responding,  said  that  it  appeared 
that  the  association  had  a  very  worthy  and  noble  object — to 
protect  British  manufacturers  and  Chinese  consumers.  It 
sought  to  further  British  trade  by  fair  dealing,  by  enlightening 
and  educating  the  Chinese  people  to  appreciate  the  quality 
and  value  of  British  goods,  and  to  cultivate  friendly  relations 
and  goodwill  between  the  two  nations.  "The  British  nation 
possesses  the  lion's  share  of  China's  foreign  trade,  and,  from 
recent  investigations  by  an  expert,  it  appears  that  you  have 
also  the  greatest  amount  of  capital  invested  in  my  country. 
In  round  figures,  you  have  about  £ 40,000,000  invested  in  the 
Republic  of  China  to-day — almost  three  times  as  much  as  the 
French,  who  are  reputed  to  have  the  greatest  amount  of  sur- 
plus capital  for  foreign  investment.  If  China  is  prosperous, 
British  trade  is  bound  to  flourish;  British  manufacturers  will 
be  Busy,  and  Chinese  bonds  happy.  Thus  the  interests  of 
Great  Britain  and  China  are  common.  China  now  regrets 
that  she  is  not  in  a  more,  favourable  position  to  render  you 
as  much  help  as  she  desires.  She  is  bound  hand  and  foot — in 
her  early  years  of  ignorance  and  indiscretion — by  treaties. 
Now  she  has  learnt  that  machinery  and  commodities  such  as 
are  manufactured  by  the  members  of  this  association  are  pro- 
ductive agents  whose  importation  should  be  encouraged.  She 
has  also  learnt  that  revenue  must  be  regularly  found  to  main- 
tain the  organisation  of  the  Government,  but  by  treaties  China 
is  not  allowed  to  increase  the  taxation  on  luxuries  in  order  to 
give  greater  freedom  and  encouragement  to  productive  agents." 
In  regard  to  "  fair  dealing,"  many  of  the  co-called  "  unfair  deal- 
ings "  and  subsequent  disputes  in  foreign  trade  in  China  were 
caused  by  misunderstanding  and  ignorance  of  the  laws  and  cus- 
toms of  the  nations.  Such  was  more  often  the  case  than  real  in- 
tention to  deal  unfairly.  The  various  Consular  Courts  and  the 
Mixed  Courts  might  settle  some  of  the  difficulties,  but  they 
could  not  solve  the  whole  question.  "  In  these  courts  cases 
are  tried  under  the  law  of  the  nation  to  which  the  defendant 
belongs,  and  there  exists  therefore  an  element  of  uncertainty 
in  every  contract  made  between  a  Chinese  and  a  foreigner.  For 
instance,  if  a  Briton  and  a  Chinese  make  a  contract,  neither 
knows  which  one  might  be  the  defendant  in  court,  and  conse- 
quently no  one  knows  at  the  time  a  contract  is  made  what  the 
construction  of  it  may  be.  This  uncertainty,  you  can  readily 
see,  cannot  but  hinder  trade  and  produce  bad  feeling  and 
trouble.  The  only  final  solution  is  for  China  to  frame  her 
laws  as  nearly  as  possible  like  those  of  the  nations  of  Europe, 
and  to  compel  all  nationals  residing  in  the.  country  to  abide 
by  these  laws."  The  speaker  next  referred  to  some  of  the 
reasons  for  the  decline  of  British  trade,  and  prestige  in  China 
mentioned  in  the  report  of  the  association.  "You  complain 
of  the  lack  of  support  given  to  British  loans  for  industrial 
purposes  in  China,  and  also  of  the  dishonourable  means  by 
which  competitors  of  Great  Britain  seek  to  obtain  business 
and  concessions  to  the  exclusion  of  the  British  manufacturers. 
Such  things  are  always  regrettable,  but  I  believe  the  accounts 

of  them  are  more  exaggerated  than  otherwise China 

is  perfectly  solvent  under  normal  conditions,  but  has  incurred 
heavy  and  unusual  liabilities  during  the  revolution.  At  such 
a  time  she  ought  to  be  accorded  all  possible  aid  by  friendly 
nations  until  such  a  time  as  it  is  possible  for  her  to  put  her 
house  in  order.  To  restrict  her  in  her  hour  of  necessitv  from 
freely  borrowing  may  bo  good  in  theory,  but  the  pressure 
of  want  will  compel  her  to  turn  to  those  who  are  willing  to 
advance  her  funds.  The  result,  I  am  sorry  to  say,  operates 
against  the  good  intentions  of  British  interest." 
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FOREIGN    AND    COLONIAL     TARIFFS    ON 
ELECTRICAL     GOODS. 


Amendments. 

AUSTRALIA. — Applications  have  been  received  by  the  Inter- 
State  Oomn  tigating  the  working  of  the 
tariff,  for  further  tariff  assistance  in  the  following  cases,  the 
duties  quoted  are  those  now  I  ntial  tariff 
for  British  goods  where  pi                                        lists  : 

Electric  radiators;  gas  and  electric  fittings  ...     2-5  p. c.  ad.  val. 

Electric  radiator  fittings 10  p. c.  ad.  val. 

An  application  has  also  been  received  in  opposition  to  the 
extension  of  the  preference  to  British  goods  in  the  case  of 
telephones,  telephone  switchboards  and  appliances.  Considera- 
tion of  these  applications  and  evidence  in  their  support  will 
take  place  in  due  course. 

HOLLAND. — The  Dutch  Customs  authorities  have  issued  the 
following  decisions  concerning  the  tariff  treatment  of  certain 
electrical  goods : 
Apparatus     for    receiving     submarine     bell 
signals    (consisting    principally    of    two 
cast-iron  tanks  fixed  to  the  ship's  side, 
each  tank  containing  a  microphone  con- 
nected by  an  electric  cable  with  a  tele- 
phone on  board   the   ship)   if   the  com- 
ponent parts  are.  imported  together      ...  Free. 
Stretching    slide    rails    generally    used    for 
moving  dynamos  or  motors  erected  on 
them  in  order  to  tighten  slack  driving 

belts       Free. 

FRANCE  AND  ALGERIA.— A  circular  issued  by  the  French 
Customs  authorities  prohibits  the  importation  into  France  and 
Algeria  of  goods  marked  with  a  red  cross  on  a  white  ground 
and  the  words  "Red  Cross"  or  "Geneva  Cross,"  or  of  which 
the  papers,  wrappings  or  packings  are  so  marked,  and  directs 
the  Customs  officers  to  cause  such  goods  to  be  re-exported  to 
the  place  from  which  they  were  sent. 

GRENADA. — Regulations  and  forms  of  certificates  of  origin 
to  be  complied  with  in  order  to  secure  admission  for  British 
goods  into  Grenada,  which  is  made  possible  in  view  of  the 
accession  of  Grenada  to  the  terms  of  the  Canada-West  Indies 
Treaty. — These  regulations  and  certificates  are  in  the  main 
similar  to  those  for  the  other  West  Indian  Islands,  already  in 
force,  but  they  are  printed  in  detail  in  the  Board  of  Trade 
Journal  of  March  12th. 

ITALY. — The  Italian  Customs  Authorities  have  decided  that 
insulating  cords  of  a  thickness  greater  than  2  m/m.  composed 
of  a  plaited  tubular  covering  of  jute  yarn  filled  with  a  certain 
flour  (farina  fossile)  shall  be  dutiable,  at  the  rate  of  14  lire  per 
100  kilogs. 

RUSSIA. — In  a  recent  dispatch  to  the  Board  of  Trade  the 
British  Consul  at  Warsaw  points  out  that  samples  which  are 
liable  to  Customs  duty  on  entry  into  Russia  should  be  sent  by 
parcel  post,  and  not  by  sample  post,  since  in  the  latter  case 
they  are  returned  to  the  sender. 


NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT  YET   PUBLISHED.) 

Compiled  expressly  for  this  journal  bv  Messrs.  W.  P.  Thompson  &  Co  . 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and   Bradford,  to  whom  all    inquiries  should  be  addressed. 


5,263.  "  Means  of  securing  electric  lamps  to  the  holders."  J.  W.  Gkegg 
and  A.  Gregg.     March  2nd. 

5,281.     "  Wireless  oscillator."     H.    P.   Dwver.     March   2nd.     (Complete). 

5,294.  "Telegraphy."  W.  Jldd,  A.  Frasek,  K.  L.  Wood  and  Eastern 
Telegraph  Co.,  Ltd.     March  2nd. 

5,315.  "  Automatic  device  for  the  lubrication  under  pressure  of  trolley 
wheels  and  the  like."    J.  DraPier  Sc  F.  Gillei.     March  2nd. 
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-     arc     lamps  "       II.     E. 

rch  2nd.     (Completed 
5,346.     "  Electric    horns    or    signal    alarms."      \V.    W.    Dean.      March    2nd. 

lion    date,    March    loth,    11)13,    United    States).      (Complete). 
5.317.     "  Electric    horns    or    alarms."      \V.    W.    Dean.      March    2nd.      (Con- 
vention  date,   October    lath,   1913,    United   States).      (Complete). 

train  controlling  system  for  railroads."    II.  J.  Warthen 
(Complete). 
5.354      "  Electrically    controlled    locks."      L.    Cauenel.      March    2nd.      (Com- 
plete) 

5.359.  "  Electrical  (use  boxes."  P.  Rosling.  W.  H.  Nichols  and  \V.  T. 
iltsui  a   1 1  ligiuph  YVokks  Co..  Ltd.     March  2nd. 

5.360.  "  Electrical    switches."     13.    D.    Hokton.      March   2nd.      (Complete). 
5.365.     "  Electricity    meters."      J.    Elster.      March    2nd.      (Divided    Applica- 
tion on  5,157/13.     Eebruary  28th).     (Complete). 

5,370.  "  Apparatus  lor  radiating  or  receiving  electromagnetic  waves  on 
aeroplanes,    airships   and    the    like."     11.    Fothekcill.      March   3rd. 

5.3^0.  "  Electric  re-lighting  apparatus  for  safety  lamps,  as  used  in  mines." 
J.  J.  PUOB.     March  3rd. 

5,394.     "  Electric   generators."     A.    Kenyon   and    \V.   Torrance.     March   3rd. 

•  til.  "  Electrode  holders  for  electric  furnaces."  Fried.  Kkupp  Akt. -Ges. 
March    3rd.      (Convention    date,    December    13th,    1913,    Germany).      (Complete). 

."•.431.     "  Electrical    switches."      B.    I).    Hokton.      March    3rd.      (Complete). 

5,439.  "  Artificial  candle  fittings  for  electric  light  and  other  means  of 
illumination."     F.  K.  Wade.     March  3rd. 

a. 454.    "  Marine  mines."    E.  Sengek  and  R.  Salter.     March  3rd. 

5.455.  "  Protective  devices  for  alternating-current  electric  generators." 
British  Thomson-Houston  Co.,  Ltd.  &  E.  B    Wedmore.    March  3rd. 

5.456.  "  Electric  incandescent  lamps."  British  Thomson-Houston  Co., 
Ltd.    (General    Electric    Co.,    United    States).      March    3rd. 

5,459.  "  Manufacture  of  plastic  masses  particularly  suitable  for  insulating 
purposes."  A.  REGAL.  March  3rd.  (Convention  date,  March  7th,  1913, 
Austria).     (Complete). 

5,467.  "  Switchgear  for  a-  plurality  of  conductors,  machines,  or  apparatus 
to  be  connected  with  the  same  busbar."  Ai.uf.uhni:  EllktkiCITATS-Ges. 
March    3rd.      (Convention    date,    March    4th,    1913,    Germany).      (Complete). 

5.481.     "  Electric    lanterns    and    the    like."      M.    A.    Codd.      March    4th. 

5,501.  "  Means  for  operating  upon  earthenware  chiefly  in  the  production 
of  electric  insulators  and  the  like."  H.  L.  Doulton  and  H.  Morris.  March 
4th.      (Divided    Application   on    6,421/13.      March    15th). 

5.505.  "  Electric  regulating  switches."  L.  Miller  and  L.  Boothman. 
March   4th.     (Divided   Application   on   6,371/13      September   13th).      (Complete). 

5.506.  "  Casing  for  portable  electric  battery  lamps."  B.  Pordes.  March 
4th.     (Complete). 

5.509.  "  Alternating  current  motors."  L.  J.  Hunt  and  SandvCROFT,  Ltd. 
March  4th. 

5.510.  "  Machine  telephone  switching  systems."  Western  Electric  Co., 
LTD.  (Franklin  Tuthill  Woodward,  Belgium).  March  4th.  (Divided  Applica- 
tion on  5,653/13.     March  6th). 

5.511.  "  Electric  compound  transformers."  Beicbr  Holm-Hansen.  March 
4th.      (Convention    dale,    March    5th,    1913,    Norway).      (Complete). 

5.513.  "  Electro-magnets  and  their  application  to  brakes,  clutches  and  the 
like."    J.  P.  Hall  &  Co.,  Ltd.,  and  A.  Nield.    March  4th.     (Complete). 

5.514.  "  Starters  for  electric  motors."     Siemens  Bros.  Dynamo  Works,  Ltd. 
Sciiipp.     March  4lh.     (Complete). 

15.  "Automatic  current  interrupter  for  high-tension  overhead  lines." 
W.  Lehmann  and  H.  Thomas.     March  4th.     (Complete). 

5,521.  "  Electrical  control  systems  and  switch  mechanism  therefor."  R. 
Ambekton.     March  4th. 

5,523.  "  Dynamo  electric  machines  and  the  like."  J.  E.  Westlake.  March 
4  th. 

5,535.  "  Wireless  telegraphy."  G.  Leimbacii.  March  4th.  (Convention 
date,   March  4th,   1913,  Germany).     (Complete). 

5,542.  "  Protective  devices  for  electric  distribution  systems."  E.  E. 
Crbjghton.  March  4th.  (Convention  date,  March  19th,  1913,  United  States). 
(Complete). 

5,544  "  Method  of  interconnecting  lines  by  electromechanically-controlled 
switches."     F".  Aldendorff.     March  4lh. 

'>  "  Generation  of  electric  power."  E.  W.  S.  Bailey  and  H.  Parker. 
March   5th. 

5,561.  "  Electrical  wiring-systems  and  junction-pieces  therefor."  Anderson 
and  Munro,  Ltd.  and  A.  \V.  Brown.     March  5th. 

5,583.  "  Method  ol  making  electrostatic  condensers."  G.  B.  Burnside  and 
Glasgow  Scientific  Instrument  Co.  March  5th.     (Complete). 

5.587.  "  Means  for  use  in  supporting  separator  diaphragms  used  in  storage 
batteries."  Electrical  Powek  Storage  Co.,  Ltd.,  and  R.  Rankin.  March 
5th.     (Complete). 

5,604.     "  Electro-magnets."     W.  J.  Branson.     March  5th. 

■  ..  "  Apparatus  for  controlling  the.  rotation  of  engines,  motors,  or 
machines,  so  that  rotation  shall  be  prevented  except  when  in  accordance  with 
the  direction  indicated  by  an  order,  telegraph  or  the  like."  E.  S.  Vincent. 
March  5th 

5,611.  "  Fluorescence  tube."  M.  Schmieker.  March  5th.  (Convention 
date.  March  5th,  1913,  Germany).     (Complete). 

5,616.  "  Make-and-brcak  switches."  R.  Hacking  and  C.  F.  Hamlev.  March 
5th. 

i      "  Manufacture    of    electric    lamp    filaments,    electric    resistances    and 
"    F".  Harrison.    March  5th. 

5.639.  "  Electric  current  relays."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  Slates).     March  5th. 

5.640.  "Telephone  instruments."  Compagnie  FranCAise  pour  l'Exploita- 
tion  des  Piocedes  Thomson-Houston.  March  5th.  (Convention  date,  April 
4th,    1913,    France).      (Complete). 

5.662.  "  Suspension  of  electric  and  other  lamps  and  other  articles."  G.  A. 
llti.iiES  (trading  as  London  Electric  F"irm).  March  5th. 

5.663.  "  Electric  lighting  systems."  G  S.  Strahan  and  F.  J.  Harris. 
March  5th. 

5,673.    "  Sparking-plugs."    F.  A.  L.  Johnson.    March  6th. 

5,691.  "  Voltage  regulator  or  alternating-current  generator  of  the  low- 
tension  magnetic  type."    G.  E.  Carr.     March  6lh. 

5.693.     "  Electric    arc    lamps    and    electrical    apparatus    utilising    a    variable 
ice."    A.  T.  Dowdell.     March  6th. 

5,701.  "  Moving-coil  galvanometers  and  the  like."  J.  H.  Care  and  L.  W. 
Smith.     March  6th. 

18.  "Spark  gaps  for  radio-telegraphy  and  radio-telephony."  W.  T. 
Ditciiam.     March  6th. 

5,7.'.",.     "  Electric    lamp-holders."     W.    C    Hands.    -March    6th. 

.',,731.  "  Gas,  water,  electrical  energy,  or  the  like  meters."  J.  Hiussler. 
March   6th.     (Complete). 

5.767.     "  Means   for   regulating   the  voltage  of   direct  current  delivered   by   a 
converter    in   conjunction    with    a    high   speed   alternating   current   gene- 
rator."    E.  E.  Grover.     March  6th. 

5,776.  "  Contact-making  volt-meters."  British  Thomson-Houston  Co., 
Ltd.  (General  Electric  Company,  United  States).     March  6th. 

5,779.     "  Transformer    for    transforming    alternating    current    Into    continuous 
it,"    J.   Herman  and  A.  RiSS.     March  7th.     (Convention  date,  March  7th, 
1913,  Germany).     (Complete). 

5,788.     "  Electric   billiard-marking   indicators."     R.  T.   Malont.     March   7th. 


5,828.     "  Rotors    for    dynamo-electric    machinery,    and    cooling    arraageaents 
for    the    same."     SlBMBNS-SCHUCKBRTWBRKB   G.m.b.H.     March   7th.     (Conveatkm 
March  10th,  1913,  Germany).     (Complete). 

"  Electrolytic   detectors   for  use  in   wireless   telegraphy  or  telephone." 
E.  Howl  and  F.  Perry.     March  7th. 

telegraphy."  W.  Judd,  B.  Davies  and  Eastern  Telegraph  Co. 
I. til     March    7th.     (Divided   Application  on  9,768/13.     April  25th). 

Circuit  arrangements  for  semi-automatic  telephone  systems." 
SiMtivs  Bros.  &  Co.,  Ltd.  (Siemens  &  Halske  Akt-Ges.,  Germsay).  March 
7th.     (Complete). 

5,844.  "  Enhancing  the  permeability  of  magnetic  material."  E.  Wilson. 
March  "th. 

5,861.  "  Device  for  producing  warning  sound  from  electric  energy  taksn 
from  magneto  as  fitted  to  motor  vehicles  or  internal  combustion  eagines." 
A.  CHRISTMAS.     March  7th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and   Bradford ;    price,  post  free,  9d.   (in  stamps). 


1912. 

26,430.     Electric  Hauling  Plant.     Akt.  Ges.  Brown,  Boveri,  et  Cie.     Novea 
ber  18th.     (November  17th,  1911.) 


1913. 

1,066.  Electrical  Accumulators.  De  Sedneff.  (Patent  of  Additioa  aot 
granted).     January  14th. 

1,413.    Automatic  ELECTRIC  Supply  Systems.     H.  Leitner.    January   17th. 

3,111.  Fuses  for  Use  in  Electric  Circuits.  Spagnoletti,  Ltd.  and  V.  E. 
Joyce.     Febiuary  6lh.     (July  25th,  1913). 

4,164.     Order  Teleghapiis.     A.  H.  Pollen  and  H.  Isherwood.     February  18th. 

4,618.  Selective  Signalling  Systems.  Western  Electric  Co.  (Western  Elec- 
tric Co.).     February  24lh. 

4,671.     Electric  Tachometers.     N.   M.  Hopkins.     February  24th. 

4.723.  Electrodes  for  Electric  Furnaces  for  the  Fixation  or  Nitrocbn. 
E.  K.  Scott.     February  24th. 

4.724.  Electrodes   for    Electric   Furnaces.     E.    K.   Scott.     February   24th. 

4.725.  Means  for  Regulating  Arc  Furnaces.     E.  K.  Scott.     February  24th. 
4,777.    Apparatus  Employed  for  Wireless  Telegraphy  and  tub  likb.     F.  J. 

Chambers.     February  25th. 

4,829.  Electrical  Okder-Transmittinc  Systems  and  the  likb.  E.  A. 
Graham   and    W.   J.   Rickets.      February  25th. 

5,014.  Dynamo-Electric  Machines,  and  more  particularly  Comuutating 
Arrangements  therefor.  C.  A.  Vandervell  and  A.  H.  Midgley.  February 
27th. 

5,250.  Submarine  Signalling  Apparatus.  E.  C.  R.  Marks  (Submarine 
Wireless  Co.).      March   1st. 

6,341.  Safety  Signalling  Ahrancements,  particularly  applicable  bor  usi 
on  Board  Ship.     R.  YV.  Williams.     March  14th. 

6,462.  Secondary  riLECTRic  Batteries.  B.  Heap  &  Chloride  Electrical 
Storage  Co.     March  15th. 

6,880.  Fuses  for  Electric  Circuits.  Siemens  Schuckertwerke  Ges.  March 
20th.     (March  21st,   1912). 

7,085.  Electric  Switches.  A.  P.  Lundberg,  G.  C.  Lundberg,  P.  A. 
Lundberg  and  G.  Pegg.     March  25th. 

7,585.  Signal  Systems  for  Railways  and  Apparatus  for  uss  therewith. 
E.  C.   R.   Marks   (Gilman).     March  31st. 

8,417.  Manufacture  of  Material  Suitable  for  Electrical  Insulation  and 
other  purposes.  British  Thomson-Houston  Co.  (General  Electric  Co.).  April 
19th. 

8,561.    Electric  Contact-makers.    G.  W.  Black.    April  11th. 

8,568.    Incandescent    Electric    Lamp.      C.    Giusti.      April    11th. 

8,615.  Prepayment  Automatic  Telephones.  L.  Breguet  and  F'reres  Breguet 
et  Cie.    April  12th. 

8,741.  Electric  Contact  and  Fire-alarm  Device.  A.  V.  Clorius  and  O.  T. 
Clorius.     April  14th. 

9.009.  Apparatus  for  Electric  Lighting,  Heating,  and  Ventilating  of 
Railway  Carriages  or  other  Moving  Vehicles.  T.  Ferguson  and  J.  R. 
Johnstone.     April  17th. 

10,098.  Lighting  Operating  or  like  Tables.  H.  Wade  (Schneider  and 
Naujoks  Elektrizitats  Ges.).    April  29th. 

11,278.  Electrolytic  Process  and  Apparatus  for  Manufacture  of  Sodium 
and   other   Alkali    Metals.     E.    Marguet.     May   14th.     (Afiril   9th,    1913). 

13,844.  Electric  Measuring  Instruments  of  the  Moving  Coil  Type.  W. 
Phillips  and   L.  W.  Smith.     June  16th. 

14,816.    Electric  Switches.     M.  S    Conner  and  A.  R.  Kahl.    June  27th. 

14,927.  Arrangements  for  Producing  Electro-magnetic  Oscillations  Par- 
ticularly for  Use  in  Radio  Telephony.  W.  T.  Ditcham  and  Grindell- 
Matthews   Wireless   Telephone   Syndicate,   Ltd.     June  28th. 

15,576.    Lockinc  Electric  Lamps.     H.  Hubbell.    July  5th.     (April  9th,  1913). 

17,126.  Measuring  Instruments  for  High  Frequency  Currents.  Siemens 
Bros.  &  Co.  (Siemens  &  Halske  Akt.  Ges.).     July  25th. 

17,514.  Sparking  Plugs.  E.  C.  R.  Marks  (Siemens  &  Halske  Akt.  Ges.). 
July  30th. 

17,816.     Mine  Signalling  Apparatus.     R.  Nicholas.     August  5th. 

18,252.  Electric  Starting-device  for  Internal  Combustion  Engines.  L. 
Renault.     August  11th.     (August  12th,  1912). 

19,512.  Electric  Transformers  and  Welding,  Smelting  and  like  Apparatus. 
R.  Mack.     August  28th. 

19,648.  Polyphase  Current  Motor  Starters.  Voigt  &  Haeffner  Akt.  Ges. 
August  30th.     (December  23rd.  1912). 

21,766.  C  rcuit  Arrangement  for  Semi-automatic  Telephone  Systems. 
Siemens  &  Halske  Akt.  Ges.  September  86th.  (September  26th,  1912. 
Addition  to  6,664/13) 

23,739.  Contact-breaker  for  Macneto-electric  Ignition  Apparatus.  Union- 
werke  Mea  Ges.  Elektrotcchnische  Fabrik  Eiscnwerk.  October  20th. 
(December  6th,  1912) 

25,141.  Electrical  Connectors  for  Electro-medical  Apparatus.  Siemens 
Bros.   &   Co.    (Siemens   &    Halske    Akt.    Ges.).      November   4th. 

25,163.  Automatic  Regulating  Devices  for  Electric  Distribution  Systems. 
British  Thomson-Houston  Co.  &  C.  McCarthy-Jones.  November  4th.  (Divided 
Application  on  25,286/12.     May  5th,  1913). 

25,207.  SUBMARINE  Signal-receiving  APPARATUS.  C.  Berger.  November  4th. 
(November  4lh,  1912). 

26.913.    Arc  Lamps.    A.  W.  Penrose  &  Co.  &  M.  Owen.    November  22nd. 

27,754.  Telephone  Exchange  Switchboards.  E.  A.  Graham.  December 
2nd. 

27,878.  Arc  Lamps.  rjprting  &  Mathicscn  Akt.  Ges.  December  4th. 
(December  21st,  1912). 
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One  of  the  moat  important  subjects  on  bhi  i  ectrical  table 
at  the  moment  is  undoubtedly  that  of  road  traniport  and 
the  conditions  under  which  il  is  carried  on.  The  three 
chief  factors   in    tlii.s   business  .so  far  as  Wi  rued, 

are  the  tramcar,  the  independent  motor-  tins,  and  the  rail- 
less  trolley  'bus  :  to  these  in  the  not  distant  future  m 
added  the  electric  battery  omnibus,  but  we  need  not 
take  it  into  consideration  at  the  moment.  These  three 
types  of  vehicle  make  use  of  the  public  roads,  in  common 
with  the  great  mass  of  private  pleasure  and  commercial 
vehicles,  and  those  belonging  to  the  (iovernment  or  local 
authorities  ;  and  the  use  of  the  roads  in  common  is  the 
crux  of  the  problem  which  must  be  faced  and   solved. 

The  roads  must  be  maintained  in  good  and  service- 
able condition,  by  someone — at  present,  the  local  county 
and  borough  authorities ;  who  shall  bear  the  cost  of 
their  upkeep  ?  The  roads,  no  doubt,  were  made  and  are 
maintained  for  the  public  benefit,  and  so  far  as  their  use  is 
merely  incidental  to  the  affairs  of  the  various  users,  it  appears 
just  and  reasonable  that  the  cost  should  be  borne  by  public 
funds ;  such  funds  are  best  administered  by  the  local 
governing  bodies,  and  provided  that  the  local  community 
makes  the  greatest  use  of  the  roads,  tie  funds  should 
equitably  be  derived  from  local  sources.  Modern  motor 
traffic,  however,  extends  far  beyond  the  confines  of  the  dis- 
tiicts  within  which  it  originates,  and  in  many  cases  roads 
have  to  be  maintained  by  a  locality  through  which  they 
pass,  mainly  for  the  benefit  of  users  who  contribute- nothing 
to  the  local  exchequer.  Such  cases  can  fairly  be  met  by 
taxation  of  motor  vehicles  capable  of  travelling  for  long 
distances  and  grants  by  the  central  government  to  the 
localities  concerned. 

But  the  three  classes  of  transport  vehicle  that  we  have 
mentioned  above  come  under  an  entirely  different  category. 
Their  range  is  restricted  within  quite  definite  bounds,  and, 
moreover,  their  use  of  the  roads  is  not  merely  incidental  to 
their  business— it  is  essential  to  it.  the  fundamental  reason 
for  their  existence.  These  vehicles  use  the  roads  as  part  of 
their  plant  or  stock-in-trade,  for  the  purpose  of  performing 
a  public  service  and  reaping  a  corresponding  profit.  Clearly, 
therefore,  all  these  vehicular  undertakings  ought  to  contri- 
bute to  the  upkeep  of  the  roads  in  proportion  to  their  user. 
The  same  applies,  of  course,  to  all  vehicles  which  ply  for 
hire,  and  to  public  carriers  who  convey  goods  or  passengers 
by  road  from  place  to  place. 

Confining  our  attention  to  the  three  classes,  what  is  the 
present  situation  ?  The  tramways  pay  rates  upon  the 
track  and  bear  the  cost  of  maintaining  not  only  their 
track — which  is  worn  by  other  vehicles  besides  their  own — 
but  also  the  pavement  between  and  alongside  of  the 
rails,  from  which  they  derive  no  benefit  whatever.  Xow 
that  horse  traction  is  obsolete,  they  are  physically  unable 
to  use  the  pavement,  which  they  therefore  maintain  wholly 
for  the  benefit  of  the  public— and  of  their  competitors. 

The  motor-omnibuses  pay  a  tax  on  petrol  to  the  central 
government,  but  when  they  do  not  use  petrol  they  are,  of 
course,  exempt  from  this  tax.  The  funds  raised  in  this 
way,  however,  are  not  applied  at  all  to  the  maintenance  of 
the  roads  which  the  'buses  use,  or  even  of  necessity  to  the 
locality  in  which  the  'buses  ply.  Moreover,  the  tax  is  a 
light  one  compared  with  the  burden  unjustly  laid  upon  the 
successors  of  the  horse  tramways.  The  trolley  omnibus  is 
subject  to  the  payment  of  rates  upon  the  overhead  equip- 
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ment,  and  it  escapes  the  petrol  tax.  It  has  been  usual, 
however,  for  Parliament  to  lay  a  charge  upon  it  for  road 
maintenance  amounting  to  about  |d.  per  'bus-mile,  which 
represents  a  contribution  of  something  like  £100  per  annum 
per  'bus  per  mile  of  road,  with  a  fairly  frequent  service. 

The  inference  from  this  comparison  is  obvious.  We  have 
drawn  attention  to  the  gross  injustice  obtaining  under  the 
present  system  on  previous  occasions,  but  that  is  no  reason 
why  we  should  relax  our  efforts  to  secure  reform  in  this 
matter.  We  have  not  here  referred  to  the  additional  burden 
imposed  upon  tramway  authorities  in  the  shape  of  the 
obligation  to  carry  workmen  at  fares  which  cannot 
possibly  be  made  remunerative,  a  system  which,  in  plain 
words,  constitutes  a  subsidy  to  the  working  class,  and 
through  them  to  their  employers,  who  are  thereby  enabled 
to  obtain  their  services  more  cheaply.  Probably  this  evil 
is  past  mending,  in  view  of  the  political  exigencies  of  muni- 
cipal control.  Dealing  only  with  the  road  maintenance 
question,  therefore,  we  repeat  that  the  tramcar  and  the 
railless  trolley  'bus  are  most  unfairly  handicapped  by  statu- 
tory burdens  in  their  competition  with  the  independent 
motor-'bus,  which  in  point  of  fact,  owing  to  its  great  weight, 
does  twice  as  much  damage  to  the  road  surface  as  the  trolley 
'bus,  breaks  down  the  foundations  of  the  roads,  and 
cynically  wears  out  the  pavements  which  the  tramway 
altruistically  repairs — under  compulsion. 

Moreover,  while  the  tramways  and  trolley  'buses  are  in 
most  cases  operated  by  public  authorities,  the  motor-"buses 
are  usually  in  private  ownership,  so  that  the  latter  really 
are  subsidised  by  the  public  purse.  We  have  no  prejudice 
against  private  enterprise — quite  the  contrary — but  we 
cannot  regard  this  state  of  affairs  as  salutary  or  beneficial 
to  the  community. 

We  note  with  pleasure  that  strong  representations  have 
recently  been  made  to  the  Chancellor  of  the  Exchequer  on 
this  subject  by  Mr.  T.  B.  Goodyer,  the  energetic 
manager  of  the  Croydon  Corporation  tramways  and 
the  hon.  secretary  of  the  Metropolitan  Association  of 
Klectric  Tramway  Managers,  who  points  out  that  of  the 
10  municipal  authorities  operating  tramways  in  the  metro- 
politan area,  with  a  capital  of  over  14  millions  sterling  invested 
in  their  undertakings,  no  fewer  than  eight  last  year  made 
deficits  aggregating  nearly  £20,000,  and  only  two  showed 
a  surplus  after  paying  capital  charges — namely,  the  London 
County  Council  (with  a  capital  of  over  12  millions),  £407, 
and  the  Croydon  Corporation,  £10,586.  The  latter,  we 
may  point  out,  had  not  during  the  year  been  seriously 
affected  by  'bus  competition,  but  this  happy  state  no  longer 
prevails.  The  same  10  authorities  expended  £1m;,<;'J7  on 
repairs  to  the  tracks,  and  paid  rates  and  taxes  to  the 
amount  of  £14(1,000  on  their  tracks  and  buildings.  Still 
worse  results  are  foreshadowed  for  the  current  year,  and  Mr 
Goodyer  emphasises  the  need  for  "such  legislation  as  will 
place  motor-omnibus  operators  on  terms  of  equality  with 
the  municipal  tramways  authorities  in  the  metropolitan  area, 
with  regard  to  the  public  burdens  the  latter  now  have  to 
bear."  A  Governmental  Committee  has  for  some  time 
been  considering  the  subject  of  local  taxation,  and  the 
moment  is  timely  for  the  utmost  efforts  to  be  made  to  secure 
impartial  and  exhaustive  consideration  of  the  situation  of 
the  tramways  and  motor-omnibuses. 

We  cordially  endorse  the  statements  of  Mr.  Goodyer,  and 
wish  him  success  in  his  praiseworthy  endeavours.  How  serious 
the  matter  is  may  be  gathered  from  the  fact  that  the  L.C.C. 
not  only  failed  to  provide  a  due  allocation  to  the  reserve 
and  renewal  fund,  but  actually  drew  upon  that  fund  to  the 
amount  of  £87,384  !  So  that,  in  point  of  fact,  the 
Council's  tramways  made  no  profit  hut  a  heavy  loss  upon  the 
year's  working. 


CO-OrEKATI\  i;     KLECTR1C 
OWNERSHIP. 


BOMB  months   ago  a   ^ood  deal  of  attention  was  given  in 

our    pages    to    the    'juestion     of    co-operative    municipal 

and    company   ownership    and    control    of   electric   supply 

kings.     The  subject  has  been    studied   from    the 


technical  standpoint  by  engineers  of  broad  and  unbiased 
views,  and  from  the  general  standpoint  by  men  of  affairs 
capable  of  impartially  handling  public  questions.  In  the 
opinion  of  many  observers  in  this  and  other  countries,  the 
policy  of  municipalisation  of  electrical  facilities  has  so 
repeatedly  revealed  its  limitations,  that  the  time  cannot  be 
far  off  when  there  will  be  a  widespread  desire  to  vary  it  by 
procedure  based  upon  combined  or  co-operative  principles. 
According  to  a  recent  report,  to  which  we  have  already  fully 
referred,  the  tendency  in  that  direction  is  very  pronounced 
in  Germany,  and  at  the  root  of  all  proposals  that  have  been 
made  in  this  country  in  recent  days  concerning  the  great 
strides  that  electricity  supply  business  should  make  in  the 
coming  years,  there  lies  the  same  conviction  that  the  giving 
of  the  amplest  possible  facilities  should  not  be  hindered  by 
the  restrictions  inherent  to  municipalisation.  To  our  minds 
it  is  inevitable  for  the  matter  to  be  very  much  under  dis- 
cussion here  in  the  near  future. 

But  the  problem  is  not  one  merely  for  England  or  for 
Germany.  We  have  before  us  now  a  series  of  reports  that 
have  been  prepared  at  Shanghai,  in  which  the  same  question 
is  closely  studied  in  relation  to  the  very  successful  elec- 
trical undertaking  that  has  been  in  operation  there  as  a 
publicly-owned  concern  for  21  years.  Some  ten  months 
ago  the  municipal  Council  appointed  a  special  Committee  to 
report  in  reply  to  four  questions.  One  of  these  asked 
whether  a  further  immediate  extension  of  the  plant  was 
necessary  or  desirable,  and  the  reporters  had  no  difficulty 
in  replying  that  whatever  else  happened  this  was  impera- 
tively necessary  in  order  to  keep  pace  with  the  ever- 
increasing  demand,  and  that  two  5,000-kw.  turbo-alternatirs 
would  meet  the  case.  The  other  questions  were  : — Does  the 
connection  of  the  electrical  undertaking  with  the  Council 
adversely  affect  either  the  Council's  credit  or  financial 
facilities,  or  the  prosperity  and  development  of  the  under- 
taking, or  is  there  any  probability  of  its  doing  so  in  the 
future  ?  If  these  questions  were  answered  in  the  affirmative, 
the  Committee  were  to  say  "  what  steps  are  desirable  with  a 
view  to  counteracting  the  effect." 

It  appears  that  the  total  loan  which  has  been  issued  in 
respect  of  the  electricity  department  has  actually  exceeded 
the  general  municipal  loan,  and  while  the  department 
is  in  an  eminently  sound  and  satisfactory  position,  and 
is  an  advantage  to  the  credit  of  the  Council  on  that  account, 
"  there  can  be  no  doubt  that  the  necessary  extensive  borrow- 
ings for  the  account  of  the  department  tend  to  fetter  the 
issue  of  municipal  loans  for  general  purposes,  and  that  this 
tendency  is  likely  to  be  emphasised  in  the  future."  "The 
marketability  of  municipal  debentures  is  to  some  extent 
prejudiced  by  the  fact  that  no  provision  is  being  made  for 
the  redemption  of  those  which  pertain  to  the  department." 
The  electrical  undertaking  is  indisputably  prosperous,  and 
its  present  position  is  largely  due  to  its  connection  with  the 
Council,  "  but  the  balance-sheet  and  prospects  at  present 
indicate  that  the  department  is  now  better  financially  fitted 
to  stand  by  itself."  Further,  the  activities  of  the  depart- 
ment have  been  lessened  by  objections  to  wiring  and  sale  of 
fittings  and  to  municipal  trading  in  general.  As  the  growth 
of  the  business  continues,  it  is  believed  that  the  effect  of 
these  hampering  restrictions  will  grow  too. 

Though  these  answers  to  the  <|uestions  are  not  com- 
pletely in  the  affirmative,  the  committee  considered  it 
desirable  to  investigate  whether  alternative  management 
would  be  advantageous,  and  while  a  unanimous  opinion  is 
given  that  a  department  of  such  value  to  the  community 
should  "  not  be  handed  over  to  outside  concessionaires  or 
financiers  under  any  circumstances,"  the  suggestion  is  made 
that  the  "  ratepayers,  through  their  representatives,  the 
Council,  might  float  and  register  a  company  for  working  the 
undertaking,  retaining  such  sufficient  number  of  shares 
therein  as  would  ensure  control  of  the  management 
by  the  Council."  It  is  believed  that  a  reasonable  dividend 
on  such  holding  of  shares  would  provide  a  very  much 
larger  sum  in  relief  of  rates  than  is  at  present  contributed 
by  the  department.  As  the  result  of  an  exhaustive  con- 
sideration, a  number  of  proposals  to  this  end  are  advanced. 
These  we  reprint  on  another  page.  The  estimated  contri- 
bution from  the  electricity  department  to  municipal  income 
during  cui  is  Tls.  30,2f>5  without  any  provision  made  for 
the  repayment  of  the  Electricity  Loans,  but  on  the  assumption 
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llml  ili''  C sil  would  receive  a  dividend  of  8  per  cent. 

from  the  proposed  company,  there  would  be  an  income  oi 

Tie.  280,000,  and  after  deducti I  n   !  and  redemption 

there  would  be  a  balance  of  TIs.  8-', 500  per  annum  for 
transfer  to  municipal  income.  The  Committee's  recom- 
mendation, which,  we  believe,  was  to  come  before  ■> 
payers'  meeting  held  on  Friday  last,  was  ba  ed  h  rgely  upon 
financial  considerations,  but  they  add:  "Their  proposal 
would  curry  with  it  the  additional  advantage  of  relieving 
the  members  of  Council  of  a  considerable  pan.  of  their 
present  multifarious  responsibilities." 

It  will  he  interesting  to  learn  the  attitude  of  the  Shanghai 
public  toward  such  a  proposal,  but  whether  they  have  given 
their  approval  or  not,  the  full  ventilation  of  the  subject  can 
only  do  good.  The  discussion  of  such  a  question  in  many  a 
centre  in  the  British  Isles  would  have  the  effect  of  bringing 
the  public  more  closely  into  touch  with  electrical  questions, 
in  which  they  are  less  interested  than  they  should  be.  At 
present  too  often  it  is  thought  that  if  a  man  advances  what 
are  described  as  anti-municipal  views,  he  is  interested  in 
some  ulterior  way  in  advancing  the  interests  of  private 
parties ;  but  we  believe  it  will  be  found  that  among  those 
behind  the  scenes  in  municipal  life  there  exist  convictions, 
based  upon  knowledge  and  experience  of  practical  working, 
that  what  has  been  proposed  at  Shanghai  should  also  be 
considered  in  England. 


Copper. 


There  has  lately  been  a  decided 
improvement  in  the  demand  from  con- 
sumers of  copper,  but  to  a  large  extent  the  develop- 
ment of  activity  in  this  direction  has  been  at  the 
expense  of  prices,  for  producers,  unable  to  market  their 
product  at  the  ruling  rates,  set  about  reducing  them 
to  a  level  which  would  prove  attractive,  the  result  being  a 
drop  in  prices  to  not  far  short  of  £(!G  a  ton  for  electro. 
Round  this  figure  some  business  was  attracted,  and  with  an 
improving  sentiment  in  the  general  market,  prices  then  took 
an  upward  course,  and  at^  the  moment  the  position  seems 
to  have  cleared  up  a  little,  and  a  more  confident  tone  prevails. 
While  there  are  certainly  conditions  which  are  actually 
pretty  favourable  for  copper,  there  are  yet  a  number  of 
points  of  weakness  which  cannot  be  disregarded.  On  the 
strong  Bide  it  must  be  conceded  that,  as  far  as  can  be 
ascertained,  there  is  a  considerable  excess  even  yet  of 
consumption  over  supply. 

The  European  statistics  continue  to  be  uniformly  favour- 
able to  holders  of  copper,  and  after  the  deplorably  bad 
American  figures  issued  for  the  month  of  December,  there 
has  been  a  steady  improvement  across  the  Atlantic.  On  the 
other  hand,  there  is  a  strong  suspicion  that  the  European 
statistics  do  not  actually  portray  the  position.  It  is  argued 
that  the  consumption  has  really  undergone  a  reduction  in 
Europe,  and  it  is  pointed  out  that  in  face  of  this  the 
deliveries  have  increased. 

For  this  state  of  things  there  are  two  explanations  put 
forward,  one  that  consumers  have  let  their  stocks  run  down 
to  starvation  point,  and  are  now  engaged  in  putting  a  little 
on  their  shelves,  and  the  other  that  there  is  a  process  of 
secret  storing  going  on  in  Europe.  There  have  been  some 
rather  persistent  rumours  to  this  effect  in  circulation 
for  several  weeks,  and  efforts  have  been  made  by  leading 
parties  to  run  them  down  to  something  definite  and  concrete, 
but  without  effect.  On  the  whole,  it  seems  probable  that 
consumers  have  been  taking  copper  into  their  yards  with 
greater  liberality  than  before,  on  the  assumption  that  the 
metal  was  really  cheap  round  its  present  price,  and,  acting 
upon  this  theory,  they  have  a  good  deal  in  their  favour,  for 
copper  at  £65  is  really  not  dear,  though  it  has  on  many 
occasions  been  cheaper.  In  1907,  for  instance,  it  stood  at 
£55  10s.,  in  1908  at  £56  2s.  6d.,  in  1909  at  £54  10s.,  in 
1910  at  £52  15s.,  in  1911  at  £58  7s.  (id.,  and  in  1912 
was  at  one  time  below  £61  for  cash  standard,  so  that  there 
would  not  be  anything  phenomenal  in  the  price  again 
dropping  to  something  like  that  seen  in  some  of  the  recent 
years,  should  demands  not  keep  pace  with  production.  On 
the  other  hand,  the  cost  of  production  has  become  greater,  and, 
indeed,  is  said  to  have  been  permanently  increased  as  regards 


laboni  ohargi  .  ■■■  bile  i  b<    m 
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recovered  are  leaner  in  yield. 
<  >u  the  whole,  it  is  pro 

1,1  V    to  run  now  t.liun    | 

this  may  make  some  difference,  bnt  too  much  stress  should 
not  be  laid  on  this  aspect  of  the  copper  situatioi 
,  Id's  resources  should  be  fully  ample  to  n 
ely  reduced  demand  for  the  metal  likely  to  \>>-.  met 
wiih  during  a  period  of  trade  reaction,  and  probably  if  things 
get  worse,  and  prices  fall  further,  the  time  •■.ill  come  when 
the  more  costly  mines  will  restrict  their  production.  This 
has  been  the  way  in  which  reliei  ba    been  found  on  previous 

occasions,   and  there  is  no  reason    why    thi  dd  not 

be  seen  again. 

According  to  reports  to  hand  from  Germany,  the  electrical 
there  are  beginning  to  feel  the  need  of  new  orders. 
Already  some  of  the  largest  firms  in  the  industry  find  that 
new  work  is  reaching  them  with  much  less  force  than  has 
been  the  case  for  many  months  past,  and  some  difficulty  is 
reported  in  finding  employment  for  plants.  Under  these 
circumstances  the  statements  met  with  that  certain  of  the 
larger  German  copper  consumers  are  forced  to  ask  for  the 
postponement  of  deliveries  seems  to  receive  confirmation. 

So  far  as  Great  Britain  is  concerned,  however,  there  is 
still  a  fair  amount  of  orders  to  be  dealt  with,  and  given  a 
resumption  of  political  confidence  and  a  mitigation  of  the 
financial  unsettlement  on  the  Continent  and  in  South 
America,  matters  should  improve  moderately. 


The  Electric 
Vehicle. 


Last  week's  discussion  on  the  electric 
vehicle  before  the  I.E.E.,  despite  the 
lengthy  list  of  speakers,  cannot  be  said  to 
have  added  greatly  to  the  sum  total  of  our  knowledge  of 
this  subject,  although  indicative  of  the  interest  which  has 
been  aroused. 

We  are,  of  course,  still  practically  dependent  on  the 
operating  data  of  our  American  and  Continental  friends, 
and  this,  although  sufficiently  satisfying  to  the  average 
engineer,  is  not  nearly  so  convincing  to  the  potential  user 
in  this  country  as  facts  and  figures  obtained  from  British 
sources  and  the  possibility  of  seeing  the  vehicles  in  actual 
use. 

The  pressing  need,  which  Mr.  Beauchamp  emphasised,  is 
to  get  the  vehicles  on  the  road  in  convincing  numbers,  and 
this  is,  as  he  pointed  out,  a  commercial  and  financial  problem. 
He  suggested  the  feasibility  of  contract  haulage  schemes, 
with  this  end  in  view,  which  reminds  us  that  we  have  our- 
selves repeatedly  urged  the  necessity  of  evolving  hire  and  hire- 
purchase  schemes,  with  a  view  to  overcoming  the  difficulty 
which  first  cost  must  present  to  many  potential  users. 

Another  speaker  touched  on  the  congested  state  of  the 
London  streets,  and  the  peculiar  fitness  of  the  electric 
vehicle  to  replace  the  slow-moving  horse-drawn  traffic  which 
is  mostly  held  responsible  for  this  condition  of  things. 
AVhere  power-driven  vehicles  form  any  considerable  per- 
centage of  crowded  traffic,  the  horse  is  obviously  out-of-date. 
Every  form  of  power  vehicle  in  London  at  the  present  time 
is  more  or  less  penalised,  and  compelled  to  operate 
inefficiently,  in  order  that  the  horse  may  retain  a  place  in 
the  streets,  and  unless  it  is  speedily  eliminated  the  ratepayers 
will  also  be  mulcted  to  provide  wider  roads  for  its  accom- 
modation. 

An  obvious  remedy  for  this  state  of  affairs,  and  one  which 
would  bring  to  a  head  the  question  of  the  most  suitable  type 
of  power-driven  vehicle  for  our  streets,  would  be  the 
enforcement  of  higher  speed  requirements  on  all  the  present 
slow-moving  vehicles  on  our  streets.  We  prosecute  a  man 
for  exceeding  the  legal  speed  limit  on  a  lonely  country  read, 
but  the  sluggard  can  hold  up  the  traffic  in  a  crowded  street 
with  impunity.  In  this  connection  a  factor  which  is  likely 
to  be  of  great  importance  where  many  types  of  vehicle 
operate  on  the  same  road,  is  speed  regulation,  and  no  vehicle 
provides  such  a  complete  speed  range  as  the  electric ; 
furthermore,  it  is  the  only  vehicle  which  does  not  waste  fuel 
when  held  up  by  traffic,  and  given  some  form  of  automatic 
controller,  it  will  be  ideal  for  the  unskilled  driver. 
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THE    GOVERNMENT    AND    MONOPOLY 
PROBLEMS    IN    GERMANY. 


The  question  of  the  adoption  by  the  Government  of 
measures  to  counteract  the  monopolistic  tendency  in  the 
(ierman  electrical  industry  in  the  matter  of  the  supply  of 
plant  and  materials  and  the  execution  of  installation  work, 
has  just  been  raised  in  the  Lower  House  of  the  Prussian 
Diet.  In  reply,  llerr  Sydow,  Minister  of  Commerce,  stated 
that  the  Increasing  use  of  electrical  energy  had  led  to  efforts 
in  the  direction  of  concentration,  and  to  the  accumulation, 
in  the  case  of  the  great  undertakings,  of  powerful  forces, 
which  had  an  immense  influence  on  the  economic  life  of  the 
country.  The  Minister  admitted  that  under  the  existing 
legal  situation  nothing  could  be  done  to  cope  with  the 
tendency,  and  he  added  that  new  means  must  be  provided 
for  the  purpose,  either  by  the  introduction  of  an  obligation 
to  obtain  Government  concessions  or  in  some  other  way.  This 
statement  is  peculiar  when  applied  to  the  supply  of  plant 
and  materials,  and  the  carrying  out  of  installation  work  in 
contradistinction  to  the  generation  and  distribution  of 
energy  from  electricity  works,  but  the  basis  of  the  success 
of  the  great  firms  in  the  former  respect  is  very  largely 
founded  upon  the  monopolistic  movements  which  have  taken 
place  and  are  still  proceeding  in  the  latter  direction, 
which  the  Minister  is  understood  to  have  also  had  in  mind 
when  replying  to  the  interrogation  brought  forward  by 
members. 

It  is  only  the  monopoly  in  the  supply  of  current  through 
subsidiary  undertakings — which  the  great  electrical  firms 
have  endeavoured  to  obtain  from  the  beginning,  and  which 
they  have  partly  secured  without  detriment  to  many  efforts 
put  forth  by  municipal  authorities  to  gain  and  maintain 
their  independence— that  has  afforded  them  the  possibility 
of  getting  a  greater  and  increasing  measure  of  control  over 
contracts  for  the  delivery  of  plant  and  materials  and  in- 
stallation work,  and  of  diverting  this  business  from  the 
manufacturing  firms  of  lesser  importance  and  the  contractors. 
Certain  it  is  that  the  three  or  four  great  firms  do  not 
dominate  the  construction  of  machinery  and  apparatus  to 
such  an  extent  that  they  can  be  said  to  possess  a  monopoly 
in  these  manufacturing  departments,  as  numerous  other 
firms  exist  in  almost  all  branches— the  special  electrical 
firms  as  they  are  generally  termed — and  these  are  claimed 
to  be  equally  as  efficient  as  the  great  firms.  The  reason 
for  tvie  predominance  of  the  latter  lies  in  the  fact  that  they 
hold  an  almost  uninterrupted  monopoly  in  the  construction 
and  equipment  of  electricity  works,  overland  central 
stations,  railways,  and  tramways,  &c,  and  the  initial  stages 
>f  this  development  extend  back  to  the  commencement  of 
the  supply  business  many  years  ago.  At  that  time  the 
municipal  and  other  local  authorities  were  unable  to  decide 
at  first  upon  the  establishment  of  electricity  work's  on  their 
own  account  as  the  latter  seemed  to  involve  too  complicated 
problems  for  local  government,  and  at  the  same  time 
threatened  to  open  up  competition  with  the  gas  works 
owned  by  the  local  authorities. 

It  was  under  these  circumstances  that  the  private  firms 
felt  compelled  to  proceed  with  the  erection  of  electricity 
works  at  their  own  financial  risk  and  thus  create  a  con- 
suming public,  and  the  system  of  amalgamation  and  parti- 
cipation in  subsidiary  companies  was  a  direct  result  of  this 
enterprising  and  profitable  policy  of  the  great  firms.  The 
advantages  devolving  upon  the  latter  from  the  combination 
of  manufacturing,  construction,  and  installation  work  were, 
and  still  are  to  a  large  extent,  that  the  electricity  works  and 
tramways  which  they  were  interested  in  financing  became 
fixed  or  definite  customers  who  were  in  a  certain  measure 
not  accessible  to  competitive  firms. 

On  the  other  hand,  the  disadvantages  to  these  particular 
customers  were  that,  being  dependent  upon  the  manufactur- 
ing firms,  they  were  unable  to  purchase  their  plant  and 
materials  in  the  cheapest  market,  and  were  consequently 
compelled  to  pay  prices  over  which  they  could  exercise  no 
control  whatever.  In  addition,  the  firms  associated  with 
these  supply  works  obtained  possession  of  the  installation 
contracts  at  prices  which,  temporarily  at  all  events, 
prevented  any  possibility  of  outside  competition  being 
successful,  whilst  the   withdrawal  of   rivalry  subsequently 


enabled  recoupment  to  be  secured  by  the  introduction  of 
higher  prices  for  further  work. 

It  is  well  known,  as  has  been  mentionsd  in  former  issues 
of  this  journal,  that  efforts  have  been  put  forth  both  by 
municipal  or  communal  authorities  and  by  the  Federal 
Governments,  to  place  a  check  on  these  disadvantages  of  the 
growing  private  monopoly.  The  Governments  of  Prussia, 
Saxony,  Baden,  and  Wurtemberg,  for  instance,  have  at 
various  times  in  the  past  few  years  instructed  their 
provincial  and  district  representatives  to  pay  attention,  in  the 
grant  of  concessions  for  electricity  works,  to  the  circumstance 
that  equality  of  conditions  should  be  observed  between  the  con- 
tracting manufacturers,  and  the  special  works  and  installation 
contractors.  The  orders  issued  to  this  effect  have  probably 
been  given  legal  effect,  but  in  fact  the  great  firms  still 
remain  at  an  advantage.  As  they  erected  the  works,  they 
were  more  familiar  with  the  machinery  and  plant  and  the 
requirements  in  general,  and  as  they  were  earlier  informed 
than  the  outside  firms,  they  were  also  able  to  work  up  the 
installation  business  all  the  sooner,  and  thus  further  extend 
their  scope.  The  counteracting  measures  have,  consequently, 
been  of  very  little  avail.  Not  only  so,  but  the  municipalisa- 
tion  of  electricity  works  is  now  proceeding  at  a  slower  rate 
than  formerly,  owing  to  the  disadvantages  arising  from  the 
growth  of  communal  bureaucracy,  labour  troubles,  the  diffi- 
culty of  raising  loans  for  purposes  other  than  those  for 
absolutely  indispensable  works,  and  technical  considerations. 
The  latter  observation  applies  to  the  possible  expansion  of 
supply  works  beyond  the  limits  of  the  town  or  commune 
concerned,  and  this  has  led  to  the  manifestation  of  the 
desire  for  the  combination  of  various  districts  in  one  single 
supply  system.  As  a  result,  the  form  of  "  mixed  under- 
takings "  has  been  selected  in  a  number  of  cases,  private 
enterprise  co-operating  with  municipal  authorities  in  the 
establishment  of  a  company  in  which  both  parties  are 
financially  interested  and  have  representatives  on  the  board. 
It  has,  however,  been  found  in  many  cases  that  the  control 
of  these  undertakings  has  not  been  more  efficacious  than  in 
the  case  of  a  municipal  system.  In  view  of  the  present 
interest  in  the  subject  in  England  and  Shanghai,  this 
circumstance  should  be  noted. 

If  now  the  Minister  of  Public  Works  has  referred  to  the 
possible  introduction  of  compulsory  State  concessions  for 
electricity  works — assuming  that  his  observations  really 
applied  to  supply  works  and  not  merely  to  plant  and 
materials  and  installation  work  —  he  probably  pro- 
ceeded from  the  standpoint  that  combined  private 
and  municipal  undertakings  require  to  be  supplemented 
by  the  creation  of  a  higher  concession  authority, 
meaning  the  State,  for  the  adequate  preservation  of  the 
public  interests.  This  point  of  view  may  seem  plausible 
from  a  theoretical  standpoint— but  the  Berliner  Tage.bJaft 
states  that  it  is  defective  on  a  practical  basis,  as  it  would 
establish  a  higher  authority  both  for  private  supply  com- 
panies and  the  local  authorities,  and  thus  place  the  latter 
still  further  under  the  guardianship  of  the  State,  and  inter- 
fere with  their  freedom  of  local  government.  For  these 
reasons  it  is  contended  that  serious  doubts  arise  against  the 
introduction  of  State  concessions  ;  especially  as  such  a 
system  would  guarantee  no  absolute  remedy  for  existing 
conditions,  and  would  produce  dangers  which,  under  certain 
circumstances,  would  be  not  less  detrimental  than  the  dis- 
advantages which  are  to  be  removed  by  it.  The  legislative 
interference  with  the  freedom  of  activity,  it  is  held,  would 
only  have  as  its  object  the  nationalisation  of  the  generating 
systems,  leaving  the  distribution  to  the  companies  and  the 
local  authorities.  The  price  would  be  regulated  in  a  more 
uniform  manner  and  be  lower  than  at  present  on  the  con- 
centration of  production  in  a  few  large  modern  works. 

The  introduction  of  a  State  monopoly  of  production  in 
Germany  is  a  question  which,  in  the  opinion  of  the  Berlin 
newspaper,  requires  further  discussion  from  the  standpoint 
of  proceeding  by  Imperial  or  Federal  State  legislation,  and 
in  this  connection  it  has  to  be  remembered  that  the  most 
important  water-powers  are  situated  in  the  South,  although 
Federal  agreements  with  private  companies  could  be  better 
dealt  with  by  Imperial  than  by  independent  Federal  action. 
It  is,  however,  well  not  to  underestimate  the  difficulties 
which  would  beset  a  State  monopoly,  The  latter  would 
have    to    come    to    an    agreement    with    the    owners    of 
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many  old  stations  or  take  over  these  at  a  price 
ut    which    they    aonld    not     be     advantageously    Died 

under  the  suggested  new  condition!.  This  question  Mid 
other  problems  require  a  fundamental  statistical  investiga- 
tion, which  the  newspaper  states  ought  to  be  begun  without 
delay.  In  any  case,  the  principle  of  a  current  production 
monopoly  is  held  to  be  more  sensible  than  a  petroleum 
monopoly,  as  the  former  would  regulate  the  output  of  energy 
produced  and  consumed  in  the  country  itself,  and  would 
hold  out  the  prospect,  it  is  submitted,  of  a  cheaper  supply 
to  consumers  in  general,  whereas  the  supply  of  petroleum  is 
mainly  dependent  upon  deliveries  from  other  countries. 


CORRESPONDENCE. 


Letters  received  by  us  after  6  p.m.  on  Tuksdat  cannot  appear  until 
the  following  week.  Correspondent*  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  ths  writer's  name  and  address  in  our  possession. 


Reversing  an  Interpole  Motor. 

In  reversing  a  shunt  interpole  motor,  the  armature  and 
interpole  coils  should  be  regarded  as  one  winding,  and  may 
be  connected  up  to  the  reversing  drum  of  a  barrel-type  con- 
troller. A  change  of  rotation  in  a  motor  of  this  type  may 
be  brought  about  by  changing  over  the  shunt  leads,  but 
this  is  an  objectionable  practice  and  should  be  avoided. 

When  reversing  a  compound  interpole  machine,  the 
armature  and  interpole  coils  should,  as  in  the  former  case, 
be  regarded  as  one  winding,  but  in  this  case  the  polarity  of 
the  load  coils  on  the  main  poles  must  be  left  unchanged  in 
order  to  retain  the  cumulative  effect  of  the  shunt  and  series 
windings. 

A  common  characteristic  of  a  shunt  interpole  motor  is  a 
tendency  to  "  hunt "  on  the  occurrence  of  an  overload,  and 
in  this  connection  it  may  be  interesting  to  quote  a  case 
which  recently  came  under  my  notice. 

A  liberally-rated  15-b.h.p.  shunt  interpole  machine  by  a 
well-known  maker  operated  quite  satisfactorily  under  its 
rated  full  load,  but  immediately  upon  the  occurrence  of  a 
10  per  cent,  overload  to  which  it  was  occasionally  subjected 
would  commence  to  "  hunt "  badly,  the  station  ammeter 
showing  a  perfectly  regular  "beat"  from  10  to  100  amperes 
(the  working  current  was  70  amperes). 

The  maximum  speed  attained  during  this  period  of 
hunting  was  such  as  to  endanger  the  gear  of  the  drive,  and 
until  the  motor  was  replaced  with  a  new  and  larger  machine 
it  was  found  necessary  to  alter  the  lead  of  the  brushes  each 
time  it  was  reversed.  The  neutral  position  of  the  brudies 
would  not  allow  the  machine  to  take  anything  over  its 
normal  full  load  without  this  hunting  being  set  up. 

1  should  much  like  to  read  the  experience  of  others  upon 
this  subject. 

II.  C.  Widlake. 

Plymouth,  March  17$,  1914. 


Nitrates  from  Peat. 


On  December  19tb,  1913,  there  appeared  in  your  columns 
an  article  by  Georges  Dary  on  "  The  Production  of  Nitrates 
by  the  Direct  Electrolysis  of  Peat  Deposits." 

Being  engaged  at  the  present  time  in  making  a  thorough 
investigation  into  the  various  methods  which  are  employed 
for  the  production  of  nitrates  and  other  fertilisers  by  elec- 
trical means,  this  article  was  of  special  interest  to  me,  and 
I  had  hoped  that  it  would  draw  forth  some  discussion. 

Since  the  manufacture  of  nitrates  by  means  of  the  fixa- 
tion of  atmospheric  nitrogen  by  the  well-known  Birkeland- 
Eyde  and  Schonherr  processes,  and  the  production  of  calcium 
cyanamide  by  the  Franke-Caro  method,  are  taking  place  on 
such  a  large  scale,  it  is  evident  that  the  market  for  these 
products  is  very  large.  Any  new  process  promising  to  com- 
pete with  the  existing  ones  is,  therefore,  of  considerable 
interest. 

Mr.  Dary,  in  his  article,  gives  a  rosy  view  of  the  profits 
which  could  be  obtained  from  a  large  installation  working 
on  the  system  described. 

Unless  my  information  and  conclusions  are  all  wrong, 
however,  I  find  it  impossible  to  agree  with  him,  and  shall 


i  iy  glad  if  he  can  pror<    tb 
ments  in  view  of  the  following; — 

Th<'  article  refers  to  the  eta  trolyl 
tone  of  nitrates  p«i  mi, mm  from  a  peat  deposit  of 
(italics  are  mine;. 

u. in:'    ii'  li    i  di  i        bo  have  an  leptb  of 

(\\  ft.,  whicii  fa  a  fair  figure  to  take,  and 
by  the  author  of  the  article,  and  taking  thi    oitt 
tent  at  2  per  cent.,  it  seems  to  be  a  fairly  simple  calculation 
to  work  out  to  show  that  the  maxitnun  production 

of  nitrates  (assuming  ('uNO„  to  be   intended  I  which  COflld  I*- 
made  from  such  a  bog  would  he  18,100  tons       This,  to 
the  theoretical  figure,  which  would  certainly  lx-  im] 
attainment  in  practice.     At  the  rate   at  which    Mr.    Dary 
proposes  to  produce  nitrates,  the  whole  bog  would  therefore 
be  completely  exhausted  in  less  than   Ol  months. 

Again,  in  speaking  of  the  energy  required  "  under  the 
best  conditions  of  efficiency  of  output"  (to  quote  the  article;, 
it  is  stated  that  about  950  lb.  of  nitric  acid  per  hectare 
(=  385  lb.  per  acre)  can  be  produced  per  24  hours  ;  for 
870  acres  this  equals  about  23,200  tons  in  one  year,  assum- 
ing the  process  to  be  in  continuous  operation  the  whole 
time. 

The  weight  of  nitrogen  contained  in  2:5, 200  tons  of 
nitric  acid  would  be  about  22  per  cent,  of  this,  or,  say, 
5,100  tons,  which  would  suffice  for  the  manufacture  of 
some  36,500  tons  of  CeN03 ;  yet  Mr.  Dary  speaks  of  the 
production  of  100,000  tons  in  the  same  period,  viz.,  one 
year,  from  such  a  bog.  How  can  the  production  of  the 
smaller  quantity  be  said  to  be  "  under  the  best  conditions  of 
efficiency  of  output,"  if  it  be  possible  to  extract  it  at  three 
times  the  rate,  and  still  make  the  handsome  net  profit  of 
£707,500  per  annum  ?  Does  the  author  mean  that  at  the 
lower  rate  a  still  higher  profit  could  be  made,  and  is  he 
thus  giving  the  readers  of  the  Review  a  conservative 
estimate  ?  Still  another  point  may  be  criticised,  but  this 
must  be  the  last,  although  there  are  several  others,  such 
as  the  loose  phraseology  employed  (notably  where  electrical 
matters  are  dealt  with),  and  the  reference  to  nitric  acid  as 
"NH203." 

The  article  says  that  "  a  deposit  of  peat,  having  a  depth 
of  6^  ft.  and  an  average  richness  in  nitrogen  of  2  per  cent., 
can  produce  between  800  and  900  tons  of  pure  nitrates 
per  year."     Puzzle  :  Find  the  area  of  the  bog  ! 

It  would  seem  that  British  investors  ready  to  put  any 
mor.ey  into  a  scheme  for  developing  this  process,  which,  we 
are  told,  "  has  recently  been  patented  in  the  United  King- 
dom," would  be  well  advised  to  look  a  little  closer  into 
it  before  parting  with  their  capital,  and  that  electrical 
engineers  who  are  fortunate  enough  to  have  a  station  located 
in  the  vicinity  of  a  peat  bog,  and  are  considering  the  nice 
profit  which  could  be  made  in  off-peak  hours,  might  very 
well  follow  their  example. 

Alfred  S.  L.  Barnes. 

Toronto,  Canada,  March  11///,  1914. 


Protection  or  Tjranny  .' 

I  am  gratified  to  find  that  the  chairman  of  the  council  of 
the  B.E.A.M.A.  has  honoured  me  with  his  attention,  for 
whatever  reason — but  I  certainly  am  curious  to  know  why 
my  pen-name  should  give  me  any  claim  to  his  consideration. 
It  is  gratifying,  too,  to  have  an  explicit  statement  that  no 
such  rule  exists— by  which.  I  take  it  to  be  meant  that  no 
such  formulated  rule  exists—  and  to  have  the  chairman's 
wider  denial,  though  I  feel  that,  if  confusion  of  diction 
implies  confusion  of  thought,  the  mental  processes  of  a 
writer  who  can  use  words  implying  the  knowledge  of  a 
latent  desire  in  others,  are  certainly  in  need  of  checking. 

But  a  wide  question  still  demands  attention.  Rightly  or 
wrongly,  large  numbers  of  all  grades  of  workers  are  deeply 
dissatisfied  with  the  workings  of  the  B.E.A.M.A.  Mr. 
Fletcher's  letter  and  very  pertinent  question  should  show  the 
Association  that  I  am  very  far  from  being  alone  in  voicing 
these  feelings,  though  it  may  be  that  these  other  workers, 
like  myself,  "  stupidly  misjudge  " — to  quote  the  chairman's 
courteous  phrase — the  Association's  policy. 

If  the  Association  will  seriously  inquire  into  the  reasons 
for  these  grave  discontents,  and  will  do  its  utmost  to  remove 
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them,  it  will  earn  the  gratitude  of  all  workers  in  the  elec- 
trical trades,  and  will  truly  accomplish  much  towards 
guiding  "  a  sorely-tried  industry  into  paths  of  prosperity." 

Junius. 
[Another  letter  appears  in  our -"Notes"  pages, — Ens. 
Elko.  Hi 

The  Lighting  of  the  I.E.E.  Lecture  Theatre. 

I  ii  reply  to  your  invitation  for  observations  on  the  lighting 
of  the  lecture  theatre  of  the  Institution  of  Electrical  Engi- 
aeers,  I  think  that  the  opinion  which  you  expressed  more 
than  three  years  ago.  that  the  lighting  was  "highly 
effective,"  and  "  a  typical  application  of  modern  scientific 
methods,"  is  one  with  which  many  members  cannot  agree. 
It  was  novel  and  interesting,  and  is  carried  out  in  a  pleasing 
manner,  but  the  general  opinion  seems  to  be  that  the  effect 
is  dull  and  depressing. 

The  illumination  was  good.  I  have  not  any  recent 
information,  but  Mr.  J.  S.  Dow  informs  me  that  measure- 
ments made  by  him  and  Mr.  V.  H.  Mackinney  gave  the 
illumination  as  2  ft. -candles,  about  one-quarter  of  which  was 
due  to  the  mercury  arcs.  This  is  more  than  double  the 
illumination  in  the  old  theatre  of  the  Institution  of  Civil 
Engineers  when  I  measured  it  in  1892. 

The  reason  for  the  monotonous  appearance  seems  to  be 
that  we  are  accustomed,  in  cases  of  brilliant  and  cheerful 
lighting,  to  see  the  lamps  or  their  shades,  that  is,  points 
or  patches  of  considerable  brightness.  If  these  are  absent, 
cheerfulness  cannot  be  produced  unless  strong  illumination 
is  used. 

The  lecture  theatre  at  the  Institution  of  Civil  Engineers 
is  lighted  on  exactly  the  same  principle  ;  the  illumination  is 
practically  the  same,  but  the  general  effect  is  much  better, 
because  the  cove  is  far  brighter,  and  there  is  no  mahogany 
strip  below  it.  In  both  cases  the  colour  of  the  walls  simply 
mops  up  light  like  a  sponge,  and  the  problem  at  the  I.E.E. 
is  rendered  more  difficult  by  reason  of  the  large  area  of 
glass. 

An  invalid  wearies  of  "  slops,"  however  nourishing,  and 
longs  for  something  to  bite.  I  believe  that  a  few  lamps 
judiciously  placed,  and  contributing  but  little  to  the  illu- 
mination, would  have  the  desired  effect. 

A.  P   Trotter 

London,  S.W.,  March  21st.  1914. 


Your  leaderette  on  the  subject  of  the  Institution  lighting 
will  be  read  with  interest  by  all  those  who  have  been  handi- 
capped by  the  position  you  have  hitherto  taken  up  in  the 
matter  of  shadowless  lighting.  Those  of  us  who  have  had 
experience  in  factory  lighting  know  that  the  shadowless 
method  of  lighting  was  tried  at  least  20  years  ago,  and 
found  to  be  unsatisfactory.  The  original  claim  for  it,  when 
open  type  arc  lamps  and  top  reflectors  were  used,  was  that 
it  was  the  nearest  approach  to  daylight ;  and  the  fact  that 
this  fallacy  was  accepted  as  truth  by  many  people  is, 
perhaps,  characteristic  of  the  modern  tendency  of  the  great 
mass  of  the  public  to  allow  a  few  people  to  do  the  thinking 
for  them.  It  requires  very  little  consideration  indeed  to 
appreciate  that  natural  daylight  is  very  far  from  being 
shadowless.  After  the  novelty  of  the  thing  had  worn  off, 
and  the  inefficiency  of  the  system  from  a  commercial  point 
of  view  had  been  demonstrated,  the  users — I  almost  said 
"  dupes  " — realised  its  efficiency  from  the  point  of  view  of 
illumination,  and  the  system  died  out. 

Later  on,  the  mercury-vapour  lamp  made  its  appearance, 
and  for  some  purposes  there  is  no  doubt  a  field  for  it  ;  but 
it  would  never  have  made  even  the  little  progress  it  has 
made  in  the  direction  of  interior  lighting  but  for  the  fact 
that  a  representative  of  the  Electrical  Review  visited  a 
certain  office  lighted  by  this  means  in  October,  1907,  and 
after  a  pleasant  chat  with  a  pretty  typist,  came  back  and 
wrote  a  glowing  testimonial,  which  appeared  in  your  issue  of 
October  1 8th,  1 907.  This  testimonial  has  since  been  worked 
for  all  it  is  worth,  and  one  got  very  tired  of  having  it 
thrown  at  us  by  clients  who  thought  we  were  behind  the 
times  in  not  recommending  mercury-vapour  lamps  in  pre- 
ference to  more  efficient  and  more  appropriate  methods  of 
illumination. 

There  is  a  possibility  that  the  designers  of  the  installa- 


tion for  the  Institution  were  influenced  by  your  testimonial, 
and  it  serves  you  right  that  now,  after  describing  the  I.E.E. 
theatre  installation  as  "  highly  effective  "  about  three  years 
ago,  you  now  find  you  were  mistaken,  and  have  to  admit 
that  it  is  anything  but  effective. 

It  is,  I  think,  the  general  impression  among  members 
that  it  is  about  the  worst  lighted  public  meeting  room  in 
existence,  the  effect  being  funereal  and  most  depressing. 

Those  of  us  who  have  for  years  fought  against  the 
method  of  shadowless  illumination  are  delighted  to  find  that 
at  last  you  have  seen  the  error  of  your  ways,  and  it  is  to 
be  hoped  that  the  kick  you  have  now  administered  to  it 
will  be  its  deathblow.  Shadowless  lighting  is  a  most  un- 
natural light,  and  instead  of  being  restful  as  is  claimed  by 
its  advocates,  is  just  the  opposite,  as  there  is  no  rest  for  the 
eyes  at  all,  except  by  closing  them  or  shading  them  in  some 
way.  What  is  wanted  in  the  lecture  theatre  is  light  and 
shade,  which  can  be  obtained  by  obvious  means. 

T      ,       _ '"       „  Frank  Broadbent. 

London,  E.C.,  March  2i(h,  1914. 

[Our  correspondent  appears  to  hold  us  responsible  for 
the  lighting  of  the  theatre,  and  implies  that  we  have  been 
strenuous  supporters  of  shadowless  illumination.  The 
former  was  arranged  under  the  supervision  of  Members  of  the 
Council,  who,  no  doubt,  acted  according  to  their  lights  ;  as 
regards  indirect  illumination,  it  is  very  satisfactory  in  some 
cases,  but  when  did  we  advocate  "shadowless"  illumi- 
nation ? 

We  would  gladly  have  published  Mr.  Broadbent's  views 
on  the  subject  had  he  given  them  expression  at  any  time 
during  the  period  to  which  he  refers.  It  is  significant  that 
both  he  and  Mr.  Trotter  agree  with  us  that  the  lighting  is 
now  unsatisfactory,  but  neither  condemns  it  as  it  was  three 
years  ago  ;  nor  did  anyone  at  that  time  find  fault  with  it, 
so  far  as  we  are  aware.  We  do  not  say  that  it  was  not  good 
then,  but  that  it  is  not  good  now.— Ens.  Elec.  Rev.] 


A  Motor  Problem. 

The  horse-power  exerted  by  a  motor  is  proportional  to  its 
torque  and  to  the  speed  at  which  that  torque  is  exerted. 
The  conditions  required  by  "  Perplexed  "  may  be  arrived  at 
by  two  methods  : — 

1.  A  shunt  motor  having  in  its  field  circuit  a  resistance 
of  such  a  value  as  to  allow  it  to  carry  its  maximum  load  of 
15  h.p.  at  400  r.p.m.,  but  which,  when  cut  out  of  circuit, 
permits  the  speed  to  drop  to  the  required  325  r.p.m. 

2.  These  conditions  may  be  partially — if  not  wholly — 
attained  by  means  of  a  reversed  series  winding  on  the  main 
poles. 

The  method  used  is  a  question  which  concerns  the  makers, 
but  '^Perplexed"  should  have  no  difficulty  in  getting  a 
machine  to  suit  his  particular  requirements. 

H.  C.  WIdlake. 

Plymouth,  March  17th,  1914. 


THE    CASCADE    INDUCTION    MOTOR. 

{For  abstract  of  paper  read  by  Mr.  L.  J.  Hunt  before  the  Institu- 
tion op  Electrical  Engineers,  nee  Electrical  Review, 
page  378.) 

Discussion  at  Manchester. 

Dr.  E.  Rosenberg  complimented  the  author  on  his  work  in 
developing  one  of  the  most  fascinating  problems  of  electrical 
machine  design,  viz.,  the  superposition  of  currents  in  the  same 
winding.  The  author's  machine  seemed  very  little  more  compli- 
cated than  the  ordinary  induction  motor,  but  it  appeared  difficult, 
even  impossible,  to  use  liquid  control  for  these  motors  ;  also,  they 
could  not  be  wound  for  such  high  voltages  as  ordinary  induction 
motors.  There  was  no  difficulty  in  winding  ordinary  motors  of  a 
few  hundred  borse-power  for  3,000  or  6,000  volts,  but  it  was 
questionable  whether  the  cascade  motor  could  be  wound  to  suit 
these  high  voltages. 

Mr.  W.  Cramp  said  it  was  well  known  that  alternating  current 
problems  might  frequently  be  simplified  by  substituting  for  the 
actual,  an  equivalent  circuit  made  up  of  resistances  and  reactances, 
with  variables  to  represent  the  variable  factors  in  the  original 
circuit.  Such  a  plan  might  be  pursued  in  the  case  of  the  cascade 
motor  and  resulted  in  presenting  the  problem  in  a  simple  manner. 
From  his  diagram  he  drew  certain  conclusions  and  compared  them 
with  the  statements  made  by  Mr.  Hunt. 
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In  order  that  the  casoade  motor  might  compare  with  the  ordinary 
induction  motor,  it  woi  clear  that  the  resistances,  reactances  and 
admittances  of  the  cascade  pair  must  not  exceed  the  corres- 
ponding values  of  the  ordinary  machine.  It  was  in  thin  direction 
that  Mr.  Hunt  had  been  bo  successful,  and  the  combined  windings 
which  he  had  developed  had  in  thin  their  chief  importance.  The 
statement  made  by  the  author  to  the  effect  that  the  cascade  con- 
nection of  motors  waB  tho  bbitio  afl  cascade  connection  of  trans- 
formers was  seen  to  bo  untrue,  for  the  frequency  throughout  both 

transformers   was   identical,   but   in  the  second  tor  it  was  lower 

than  in  the  first.  The  fact  that  the  first  motor  developed  part  of  the 
mechanical  power  was  another  cause  of  difference  in  the  analogy. 
Some  fivo  years  ago  certain  machines  were  put  into  operation  by 
the  speaker,  and  he  had  figures  to  show  the  results  obtained  on 
test  as  compared  with  the  ordinary  slip-ring  motors  supplied  by 
other  firms  : — 

Slip-ring      8lip-rvng      Cascade 
»;-//./'.  motor.  type.  type,  type. 

Speed 480  1,420  500 

Efficiency  80  %  82  %  83  % 

Power  factor 69%  86%  78% 

12-//./'.  motor. 


Speed  ... 
Effioiency 
Power  factor 


570 
82% 
76  % 


570 
85% 
82% 


500 
83% 
83  % 


The  prices  were  practically  equal  when  switchgear  was  included, 
so  that  the  superiority  of  the  cascade  motor  for  low  speeds  was  very 
obvious.  The  author  stated  that  there  was  no  objection  to  the 
increased  number  of  leads  ;  as  long  as  the  starting  switch  could  be 
fixed  on  the  motor,  well  and  good,  but  if  it  must  be  mounted  away 
from  the  motor,  then  the  cost  of  the  cables  was  a  distinct  objection. 
With  series  motors  and  proper  resistances  on  cranes,  very  slow 
movement  of  the  motor  with  light  loads  might  be  obtained,  but 
what  happened  with  the  induotion  motor  and  the  cascade  motor 
was  that  when  there  was  a  large  resistance  in  the  rotor  so  as  to 
get  "  inching  "  with  heavy  loads,  the  motor  ran  away  if  the  load 
fell.  However,  the  operation  would  be  better  with  the  cascade 
motor  than  with  the  ordinary  induction  motor.  He  asked  Mr. 
Hunt  whether  it  was  not  true  that  on  this  principle  the  La  Cour 
converter  could  be  made  with  its  two  windings  on  the  rotor 
together,  so  that  its  two  machines  would  be  merged  into  one,  and 
the  stator  would  then  become  like  the  stator  of  the  ordinary  series- 
wound  alternating -current  commutator  motor. 

Me.  F.  C.  Aldous  said  the  improvement  in  power  factor  of 
cascade  motors  due  to  rotor  resistance  was  obtained  at  the  expense 
of  efficiency,  and  would  be  smaller  for  machines  of  greater  output. 
A  highly  saturated  cascade  motor  would,  nnder  certain  conditions, 
actually  take  practically  constant  current  at  all  loads  up  to  full 
load.  Whereas  in  the  ordinary  slip-ring  motor  the  whole  of  the 
tooth  flux,  and  the  whole  of  the  ampere  wires  in  the  slot,  acted 
upon  one  another,  in  the  cascade  motor  two  fluxes  existed  in  the 
tooth,  and  in  effect  two  sets  of  ampere  wires  in  the  windings,  and 
each  flux  acted  upon  one  set  of  currents  only.  In  this  feature 
the  cascade  motor  was  analogous  to  a  two-speed  induction  motor 
with  two  separate  windings.  In  this  case  one  complete  winding 
was  always  idle,  but  the  whole  of  the  tooth  was  utilised  with  the 
active  winding,  in  other  words,  no  flux  space  was  ever  wasted.  As 
a  result  of  the  superposed  fluxes,  the  d2l  of  the  cascade  motor 
would  be  greater  than  that  of  a  normal  induction  motor  of  the 
same  output  and  built  under  similar  conditions.  A  further 
disadvantage  was  the  small  choice  of  speed,  the  possible  speeds  on 
50  cycles  being  500,  333  and  25.0,  whereas,  with  the  normal  induc- 
tion motor  the  speeds  over  the  same  range  would  be  500,  428,  375, 
333,  300,  273  and  250  r.p.m.  From  a  manufacturing  point  of 
view  the  small  range  of  speeds  might  be  an  advantage,  if  the 
machine  to  be  driven  could  always  be  adapted  to  one  of  the  avail- 
able speeds.  A  well-designed  slip-ring  motor  gave  a  very  even 
turning  moment  at  low  speeds,  and  it  was  doubtful  if  anything 
better  was  needed.  The  application  of  the  two-speed  cascade 
motor  to  the  driving  of  winding  engines  was  of  great  interest,  and, 
if  possible,  should  result  in  a  considerable  saving  in  power.  The 
saving  could  never  be  quite  as  great  as  shown,  since  the  cascade 
connection  could  never  take  the  motor  up  to  cascade  speed,  owing 
to  the  slip  and  to  the  fact  that  resistances  were  always  in  the 
circuit.  A  disadvantage  was  the  high  tapping  voltage  ;  the  control 
gear  would  also  be  complicated,  and  it  was  doubtful  whether 
mining  engineers  would  be  prepared  to  sacrifice  the  simplicity  of 
the  slip-ring  motor  for  a  slight  reduction  in  power  consumption. 

Mr.  W.  Bolton  Shaw  said  there  were  a  great  many  advan- 
tages in  being  able  to  run  cascade  motors  at  two  speeds.  One 
application  not  mentioned  in  the  paper  was  the  driving  of  large 
dock  pumps.  The  advantage  of  getting  rid  of  slip-rings  in  mining 
work  was  obvious,  and  if  the  speed  of  cascade  motors  could  be  in- 
creased considerably  beyond  the  present  500  r.p.m.  they  should  have 
a  good  field  of  application  in  the  case  of  hieh-speed  mining  pumps. 

The  Author,  in  reply  to  Dr.  Rosenberg,  said  that  liquid  con- 
trollers were  practically  standard  practice  in  connection  with 
cascade  motors.  They  had  been  used  with  motors  up  to  2,200 
volts,  and  no  trouble  had  been  experienced.  Three  or  four 
resistances  insulated  from  earth  by  means  of  porcelain  were 
usually  employed.  Regarding  voltage  suitable  for  the  windings, 
3,300  voltB  was  the  maximum  which  had  been  used.  In  a  great 
many  instances,  two-speed  motors  were  required,  and  it  was  not 
necessary,  unless  it  was  required  to  work  under  cascade  speed,  to 
connect  the  resistances  to  the  sta'or  tappings  at  all.  The  starting 
of  the  motor  was  effected  by  means  of  a  resistance  connected  to 
the  rotor  resistance  in  the  ordinary  way,  and  a  tachometer  was 
used.    The  motor   having   been   brought  up  to  cascade  speed,  the 


short  circuiting  irwitoh   was  elowd,  and  the  rotor  re*i ■'•■ 
allowed  to  full  buck  to  II U  n    thereby    .  nublirg  a  »wltch 

to  be  used,  arid    the  difficulty   oil   high  vclt»gr,  Insulation   »••' 
This  did  not  apply  in  tde  mm  <>f  ■••  ■  'oort 

of  simplicity  ft  VII  quite   likely  to   >■■    fonM   advisable  to  go  back 
to   tWO  winding*   on    Hie   stator    leu-.  ding  OB  the  1 

In  tho  case  of  a  8,000-Tolt  mi  it  would  be 

20  per  cent,  to  26  per  cent.,  and  the  tffloitBOJ  of  a  large  I 
would  bo  reduced  from  93  per  cent,  to  'Jl  |ier  cent  Mr 
Crump  had  referred  to  tv/o  transformers  in  cascade  Ml 
being  equivalent  ;  that  was  so,  but  Um  author  r<  !■ 
rather  to  the  similarity  of  the  motors  when  standing. 
Mr.  Cramp  had  referred  to  the  question  of  combining  the  two 
machines  of  a  l.a  Cour  converter  into  a  single  machine.  Patent* 
bad  bien  in  existence  covering  this  scheme  for  abont  eight  years 
but  the  opportunity  had  not  arisen  to  investigate  the  problem. 
Mr.  Aldous  had  referred  to  the  effect  of  resistance  losses  on 
eflioiency,  but  if  the  machine  could  be  kept  cool  by  reducing  the 
amount  of  copper  in  the  stator  to  one-half,  and  putting  the 
equivalent  in  the  rotor,  the  power  factor  would  be  considerably 
increased  without  affecting  the  efficiency.  In  comparing  the 
cascade  motors  with  the  ordinary  induction  motors  made  by  one  of 
the  largest  manufacturers  in  the  country,  the  cascade  motor  was  on 
the  average  found  to  be  10  per  cent,  larger  than  the  ordinary  motor. 
Regarding  the  Bpace  required  for  the  second  flux,  it  was  found  in 
practice  that  the  depth  of  iron  was  only  required  to  be  increased 
by  about  20  per  cent,  or  25  per  cent.  The  choice  of  speed  was 
limited  in  this  type  of  motor  ;  in  fact,  these  motors  were  not 
intended  to  be  suitable  for  all  purposes,  but  for  cases  where  slip- 
rings  were  objectionable,  and  where  two  or  three  speeds  were 
required.  The  variation  in  torque  was  very  much  smaller  in  this 
machine  than  in  one  of  ordinary  construction.  The  machine  had 
been  found  very  serviceable  for  winding  engines,  the  control  being 
very  satisfactory.  Motors  were  being  used  successfully  to  drive 
large  dock  pumps.  The  application  to  high-speed  pumps  was  a 
very  different  problem. 


A    TWO-RATE     TARIFF    SYSTEM    WITHOUT 
TIME-OPERATED    CONTROL. 


(For  abstract  of  the  paper  read  before  the  INSTITUTION  OF  ELEC- 
TRICAL Engineers  by  Mr.  H.  H.  Perry,  see  Electrical 
Review,  Vol.  73,  page  821.) 

Discussion  at  Manchester. 
Mr.  J.  Frith  said  the  first  thing  about  a  tariff  was  that  it  should 
be  understandable  by  the  consumer  ;  he  should  be  able  to  predict 
what  the  supply  was  going  to  cost  him.  The  next  point  was  that 
the  tariff  should  encourage  the  free  uee  of  electricity.  It  would 
be  interesting  to  hear  how  consumers  liked  the  author's  system. 

Mr.  S.  J.  Watson  said  the  maximum-demand  system  failed 
because  it  was  not  understandable  by  the  consumer.  In  principle 
it  was  quite  correct,  but  different  classes  of  consumers  could  not 
understand  why  one  should  pay  a  higher  rate  than  another.  For 
general  supplies  for  domestic  and  similar  purposes  some  method 
whereby  only  one  circuit  inside  the  house  and  one  meter  were 
employed  would  be  the  simplest  and  the  best  that  conld  be  adopted. 
People  knew  that  their  town  rates  were  based  on  the  rateable 
value  of  their  property,  they  knew  the  rent  they  had  to  pay,  and 
they  could  see  at  once  what  their  liability  was  if  a  standing  charge 
was  made,  and  a  small  price  per  unit  charged  at  the  quarter  end. 

Mr.  E.  M.  Hollingsworth  said  the  author  put  forward  a 
very  ingenious  and  simple  device,  but  it  had  arrived  rather  too 
late.  The  general  adoption  of  the  contract  system  showed  that 
engineers  had  been  trying  to  get  away  from  the  two-rate  system. 
In  considering  different  tariffs,  consumers  asked  not  so  much  the 
price  per  unit,  but  what  it  was  going  to  cost  per  quarter  or  per 
year.  They  had  to  get  down  to  a  price  which  would  bring  in  the 
comparatively  small  consumer,  and  had  to  prove  to  him  that  they 
could  give  advantages  over  the  power  or  light  at  present  in  use. 

Mr.  J.  S.  Peck  said  that  the  author  showed  an  arrangement  by 
which  the  greater  the  power  load  the  greater  the  lighting  load 
which  could  be  obtained  at  the  low  rate.  This  seemed  to  him  to 
be  wrong  in  principle,  for  if  it  was  desired  to  keep  down  the  peak 
load,  the  arrangement  should  be  reversed  so  that  the  greater  the 
power  load  at  any  time  the  less  the  lighting  load  which  could  be 
taken  at  the  same  time  and  at  the  low  rate.  Regarding  the  con- 
struction of  the  instrument  itself,  he  anticipated  trouble  due  to 
burning  at  the  contacts  ;  the  switch  in  its  present  form  would 
only  be  suitable  for  handling  very  small  currents.  If  the  loss  on 
alternating  current  was  8  to  10  watts,  the  volt-amperes  across  the 
switch  would  be  several  times  this  on  account  of  the  poor  power 
factor,  so  that  the  voltage  drop  would  be  very  considerable. 

Mr.  H.  T.  Wilkinson  said  he  found  it  a  great  mistake  to  talk 
to  consumers  in  terms  of  units.  In  one  case  an  engineer  was 
trying  to  convince  a  consumer  that  0'8d.  per  unit  was  the  correct 
charge  to  pay  :  he  could  not  drive  this  home,  so  he  told  him  that 
in  some  places  5d.  or  6d.  was  charged.  The  consumer  replied  that 
he  did  not  know  what  a  unit  was,  but  5d.  or  0d.  seemed  a  lot  to 
pay  for  it.  He  had  charged  some  consumer*  at  so  much  per  loom 
per  annum,  and  found  this  was  readily  understood  and  worked  out 
satisfactorily,  the  price,  of  course,  varying  with  the  different  looms. 

Mr.  W.  Cramp  said  that  with  the  apparatus  described  in  the 
paper,  the  less  a  consumer  used    the  less  he  paid  :    if  the  consumer 
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used  lights  only,  and  those  only  for  a  short  period,  he  received  a 
distinct  advantage.  It  meant  that  if  this  system  were  adopted, 
a  bill  would  be  received  of  the  following  character  :  For  a  few 
lights,  a  low  rate  :  for  more  lights,  a  higher  rate  ;  and  for  lights 
plus  power,  a  lower  rate  again.  The  rate  for  electricity  should 
tx>  put  into  a  unit  which  consumers  could  understand,  not  an 
electrical  unit.  In  the  case  of  a  flour  mill,  for  instance,  if  they 
.barged  for  electricity  at  so  much  per  sack,  the  miller  knew  just 
what  wa9  meant.  All  one  had  to  do  was  to  find  out  how  many 
units  were  required  in  the  making  of  a  sack  of  flour.  He  thought 
there  would  be  trouble  with  this  type  of  apparatus,  with  any  self- 
induction  in  circuit. 

Mr.  Bablow  asked  the  author  if  at  the  end  of  a  quarter  a  check 
could  be  taken  on  the  readings  for  the  preceding  quarter  ;  if  not, 
how  was  it  possible  to  be  in  a  position  to  enforce  the  charges, 
should  the  consumer  dispute  them  .' 

Prok.  E.  W.  Marchant  had  doubts  as  to  how  the  working  of 
the  switch  was  to  be  checked.  If  the  switch  stuck,  it  seemed  that 
there  would  be  a  very  heavy  charge  on  the  high-rate  meter,  and 
he  would  like  to  know  whether  there  were  any  devices  on  the 
switch  which  would  take  care  of  such  a  contingency. 

Ma,  H.  II.  PEHBY,  in  reply,  said  emphasis  had  been  laid  on  the 
fact  that  whatever  system  was  chosen,  it  should  be  understandable 
by  the  consumer.  He  was  perfectly  in  agreement  on  this  point, 
and  if  a  flat-rate  system  could  be  fixed  up,  by  all  means  let  them 
have  it,  one  meter  would  then  register  the  double  supply.  The 
switch  contacts  were  amply  large  enough  to  carry  a  supply  of 
2r>  amperes.  The  instrument  would  only  have  to  carry  a  quarter 
of  25  amperes,  and  he  thought  there  was  not  the  least  chance  of 
any  trouble.  Mr.  Peck  had  raised  a  point  regarding  the  means  des- 
cribed by  which  the  customer  was  given  the  same  rate  for  lighting 
as  for  heating.  The  greater  the  load  taken  for  heating,  the  less  the 
amount  charged  for  his  lighting.  The  switch  had  not  actually  been 
working  in  practice.  The  switch  had  been  tried  with  large  self- 
induction  in  circuit,  and  found  to  work  very  satisfactorily.  If 
large  radiators  or  heaters  were  going  to  be  used,  it  invariably 
meant  new  circuits  ;  it  was  one  of  their  greatest  troubles  to 
persuade  people  to  add  to  their  existing  circuits. 


Discussion  at  Leeds. 
Mr.  T.  Roles  agreed  that  in  the  past  heating  and  cooking 
apparatus  had  been  untrustworthy.  He  thought,  however,  that 
supply  authorities  must  take  some  part  of  the  blame  for  that,  inas- 
much as  until  quite  recently  they  had  charged  such  prices  for 
current  for  heating  and  cooking  that  there  had  been  no  demand  for 
these  purposes,  and  therefore  it  had  not  been  a  business  proposition 
for  manufacturers  to  go  into  the  question  very  thoroughly.  In  Brad- 
ford the  power  load  was  so  large  that  it  was  impossible  to  notice 
any  difference  in  peaks  through  the  heating  and  cooking  load.  He 
thought  that  the  need  which  led  to  Mr.  Perry's  proposition  was 
met  in  Bradford  by  the  domestic  service  system  there,  which,  he 
thought,  was  better  than  the  two-rate  system  proposed  by 
him.  The  evil  of  the  author's  system  was  that  it  did  not  take 
into  account  the  load  factor  of  the  lighting  installation.  The 
system  also  failed  in  the  respect  that  they  could  not  set  the  meter 
to  read  at  the  particular  time  of  the  peak  load.  So  far  as  cooking 
was  concerned,  he  agreed  with  the  author's  statement  that  it  was  a 
tine  qvd  nnn  that  a  hiring  department  must  be  inaugnrated  if  it 
was  to  be  made  familiar  and  profitable,  but  with  radiators  at  so 
low  a  price  as  they  were  at  present,  heating  could  get  along  fairly 
well  without  any  hiring  department. 

Mr.  PERRi",  replying  to  Mr.  Roles,  said  the  rateable  value  system 
was  the  easiest  way  to  get  over  the  trouble  of  complex  charges, 
and  probably  in  the  course  of  a  few  years,  if  heating  and  cooking 
became  a  very  big  thing,  as  he  expected  they  would,  this  system 
of  charging  for  domestic  use  would  become  almost  universal.  But 
there  was  this  disadvantage  in  it — that  it  directly  encouraged  the 
consumer  to  use  a  very  high  peak.  It  was  in  the  direction  of 
the  cooking  that  they  ought  to  increase  their  business  enormously, 
because  it  was  folly  to  pretend  that  they  oould  give  heat  in  a  house 
any  more  economically  than  the  gas  people  could. 

Mr.  Burnand  said  that  there  was  such  a  large  proportion  of  the 
time  when  the  valuable  station  plant  was  standing  practically  idle, 
that  any  increased  revenue  was  worth  getting  hold  of,  even  if  it 
was  at  a  low  rate.  Any  device  which  would  conduce  to  increase  of 
the  revenue  at  the  time  of  the  day  when  otherwise  it  would  not 
exist  was  worth  experimenting  with.  The  great  objection  to  it 
was  that  the  system  tended  to  restrict  the  load  many  times  when 
the  restriction  would  not  be  of  any  use  whatever  to  the  supply 
authorities.  Another  ground  of  objection  was  the  high  charge  as 
applied  to  the  lighting.  The  improvement  in  lighting — especially 
incandescent  lighting— was  such  that  in  a  few  years  lighting 
would  lose  altogether  its  present  relative  value  as  a  determining 
factor  in  the  cost  of  electrical  supply.  In  regard  to  the  author's 
view  that  the  diversity  factor  is  large  enough  to  allow  the  coin- 
cidence of  double  peaks  to  be  ignored,  he  felt  that  a  very  great 
saving  in  outlay  on  plant  could  be  effected  if  they  could  only  get 
rid  of  the  coinciding  double  peaks.  The  two-rate  system  recently 
developed  by  Messrs.  Handcock  &  Dykes,  which  was  controlled 
from  the  generating  station,  gave  great  advantages  over  any 
maximum-demand  system. 

Mr.  Thackeray  said  that  he  thought  the  system  at  Bradford, 
whereby  power  users  were  allowed  to  have  a  certain  portion 
of  their  lighting  supply  reckoned  at  the  power  rate,  was  a  means 
of  getting  over  the  difficulty  which  Mr.  Perry  was  trying  to 
obviate.  He  gathered  from  the  paper  that  by  this  system  it  was 
quite  possible  to  run  an  ordinary  house  at  the  low  rate  all  the 
time.  Taking  it  all  round,  the  surest  way  for  electrical  develop- 
ment was  to  have  a  flat  rate  right  through  and  a  cheaper  rate. 


Mb.  Wilson  Hartnell  said  it  appeared  to  him  that  the  system 
of  charging  described  in  the  paper  was  not  a  very  rational  way  of 
doing  things.  He  knew  many  instances  now  in  which  people  were 
charged  at  the  same  rate  whether  for  lighting  or  power.  What 
did  it  matter  what  the  supply  was  used  for,  so  far  as  the  peak  load 
was  concerned?  Whether  they  were  large  ueers  or  domestic 
users,  the  simplest  and  most  satisfactory  thing  was  the  flat  rate, 
n,  *  'i?ERRY'  inreP1Jr.  8aid  that  members  had  not  quite  realised 
that  the  paper  was  dealing  chiefly  with  domestic  consumers,  and 
did  not  really  relate  to  persons  taking  a  great  amount  of  power 
That  observation  applied  to  all  the  criticism.  The  whole  object 
of  the  paper  was  to  encourage  a  load  resulting  from  heating  and 
cooking  apparatus.  He  did  not  suppose  that  that  had  so  much 
importance  in  the  North  as  it  had  in  the  South.  Lighting  was  an 
absolute  necessity,  whereas  power  was  not  so,  and  if  they  cut 
down  the  lighting  charge  to  the  same  rate  as  the  power  charge,  he 
was  afraid  it  would  spell  bankruptcy.  Messrs.  Handcock  A:  Dykes's 
method  was  particularly  ingenious,  but  he  very  much  questioned 
whether  it  was  legal.  He  did  not  think  Mr.  Thackeray's  suggestion 
that  a  oonsumer  could,  by  this  two-rate  system  of  his,  obtain  the  low 
rate  charge  on  the  normal  number  of  lights  in  the  house  was  well 
founded.  The  provision  of  a  daytime  load  was  the  only  way  to 
bring  down  the  cost  of  production. 


NEW    ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


Hope's  Fuse  Arc  Arrester. 

Tubular  fuses,  when  used  in  earthed  iron  cases,  are  open  to 
one  very  serious  objection— i.e.,  the  gases  are  driven  out  of  the 
tubes  with  great  force  on  a  heavy  overload,  and  not  infrequently 
an  arc  to  the  case  is  set  up,  or  the  arc  rebounds  from  the  ease  and 
burns  the  contents  of  the  box.  With  the  object  of  overcoming 
this  objection,  Messrs.  Parmiter,  Hope  &  Sugden,  of  Hulme 
Electrical  Works,  Manchester,  have  introduced  a  new  arc  arrester, 
and  have  applied  for  letters  patent  thereon. 

The  arc  arrester  is  a  china  receptacle  which,  when  placed 
opposite  to  the  ends  of  the  tubular  fuse,  takes  up  practically 
the  whole  of  the  volatilised  metal  on  the  fuse  being  subjected  to 
a  short  circuit,  and  prevents  any  danger  of  an  arc  being  set  up  to 
the  case.  Fig.  1  shows  a  view  of  the  standard  form  of  arc  arrester, 
and  figs.  2  and  3  show  the  two  parts,  whilst  figs.  4  and  5  show  the 
same  parts  after  a  severe  short  circuit. 

It  will  be  noticed  that  the  arc  arrester  has  a  "  bell- mouthed" 
opening,  that  there  are  two  rows  of  small  holes  in  the  piece  shown 


Fig.  2. 


Fig.  3. 


Fig.  4.  Fig.  5. 

Fdse  Arc  Arrestee  and  Pabts. 

in  fig.  2,  whilst  in  the  centre  of  fig.  3  there  is  a  round  knob.  The 
two  parts,  figs.  2  and  3,  screw  together,  and  are  made  in  two  parts 
merely  for  cleaning  purposes. 

The  arc  arrester  is  fixed  in  position  opposite  the  fuse  ends,  and 
the  ga?es,  when  the  fuse  blows,  are  driven  through  the  "bell- 
mouthed  "  opening,  and  impinge  on  the  round  knob  above- 
mentioned.  They  are  sprayed  round  the  shaped  interior,  and  are 
driven  out  of  the  lower  row  of  small  holes,  whilst  cool  air  is  drawn 
in  through  the  top  row  of  holes.  The  gases  are  greatly  cooled  by 
coming  in  contact  with  the  cool  china  knob,  and  practically  the 
whole  of  the  volatilised  copper  is  retained  in  the  arc  arrester. 

In  order  to  test  the  real  effectiveness  of  the  arc  arrester,  two 
identical  fuse  boxes  were  compared,  differing  only  in  that  one  was 
fitted  with  arc  arresters,  fig.  6,  and  the  other  was  a  standard  box 
(fig.  7).  The  fuses  were  wired  for  100  amperes  and  connected  in 
series  directly  across  a  4 60- volt,  150-kw.,  d.c.  motor  generator, 
with  the  cases  of  the  boxes  in  each  case  earthed,  and  practically  no 
cable  in  circuit. 

The  box  without  arc  arresters  (see  fig.  7)  went  to  earth  with 
considerable  damage  to  the  contacts  and  interior,  whilst  in  the  box 
fitted   with   arc  arresters  the  asbestos  lining  was  not  even  dig- 
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coloured.     This   tcHt  wan   curried    out   nun.    tlmn   OBOt,   with    the 

same  results,  and  recently  Huh  was  demonstrated  before  "■  number 
u  leading?  engineers.  The  teats  were  oarrled  out  by  Uu  Manchester 
Corporation  eleotrloity  department. 

The  principal  uho  ol    the    arc     irrc  OtiOfl  with  iron 

uawil  distribution  fuse-boxen,  uml  a  number  of   the  lirm'n  Mtumlard 


Fig.  6.— Fcsk-Box  Fitted  with  Arc  Abbestebsj  after  Test. 


forms  of  distribution  board  for  three-phase  work,  fitted  with  arc 
arresters,  have  recently  been  supplied.  It  can  also  be  used  with 
great  advantage  for  switchboard  work.  Valuable  instruments,  &c, 
have  frequently  been  damaged  by  fuses  blowing  upon  them.     A 


Fig. 


-Standard  Fuse-Box  Used  in  Tests,  showing 
Effects  of  Short-Circuit. 


special  adjustable  form  is  made  for  switchboard  use,  to  suit  fuses 
of  various  distances  from  the  base.  The  devioe  can  be  used  with 
almost  any  make  of.  tubular  fuse,  and  can  generally  be  fitted  to 
existing  boxes  of  any  make  when  the  clearances  allowed  are 
sufficient.  The  china  has  a  tapped  hole  in  the  centre  of  the  back 
for  fixing  purposes,  and  the  arc  arrester  can  be  fixed  to  the  iron 
case,  or  the  dividing  fillets,  by  this  means. 

Some  new  "Semi-Indirect"  Fittings. 

The  British  Thomson-Houston  Co.,  of  Mazda  House,  Upper 
Thames  Street,  B.C.,  have  recently  introduced  a  new  luminous 
bowl  "  Eye-Rest "  fitting.  It  is  an  indirect  fitting-  in  which  a 
small  portion  of  the  light  (about  10  per  cent.)  is  diffused  through 
a  translucent  bowl,  while  the  remaining  90  per  cent,  is  reflected  on 
to  the  ceiling  by  opaque  X-ray  reflectors.    The  bowl  is  formed  of 


Fig.  8. — A  New  Semi-Indirect  Fitting. 


a  delicately  tinted  glass  dish,  or  of  panels  of  tinted  glass  let  into 
a  composition  framework.  Below  the  X-rsy  x<  fleeter  units  is  sus- 
pended a  low-wattage  Mazda  lamp  enclosed  in  an  Alba  glace  ball. 


This  lump  wh  '  i*i  Larger  than  one-tenth  of  '< 

/iv«  is  a  soft   on!  Form   re •    to   the  trs 

The  luminous  bowl  ^  only   for  ■ 

any  way oompete  with  the  Lndlreol   ilium  proceeds 

tno  the  *  liiing. 

The  company  has  also  ds 
whloh,  while  possessing  nil  the  artistic  and 
the  ordinary  standard  lamp  oan,   if  required,   be  uwd   for  the 


Fig.  9.— Semi-Indirect  Fitting  for  Standard  Lamp. 


general  illumination  of  the  room.  It  has  a  single  upturned  X-ray 
silvered  glass  reflector  concealed  in  the  silk  shade.  The  light  is 
thrown  on  to  the  ceiling  and  reflected  down  into  the  room  again, 
in  the  same  way  as  with  tha  suspended  "  Eye-rest "  fittings. 

In  addition  there  are  two  or  three  low  wattage  Mazda  lamps 
uniformly  spaced  around  the  pedestal  underneath  the  X-ray  re- 
flector. These  lamps  can  be  used  for  the  direct  illumination  of  a 
table  or  desk. 

Since  the  lamps  are  separately  switched,  it  is  possible  to  use  the 
"  Eye-rest "  standard  either  as  an  indirect  or  a  direct  lighting  unit, 
or  as  a  combination  of  both. 

New  Portable  Accumulator.  >£v  j«3  

The  Naylor  Battery  Co.,  Ltd.,  of  Lammermoor  Road, 
Balham,  have  designed  and  obtained  protection  for  a  new  electrode 
for  storage  batteries,  to  meet  the  increasing  application  of  these  to 
motor-car  starters,  and  to  the  lighting  of  cars,  omnibuses  and 
railway  trains.  A  distinctive  feature  of  the  new  plate  is  the  fact 
that  it  is  hollow,  the  electrolyte  being  able  to  circulate  through 
the  interior  of  the  plate.     It  might  appear  that  this  would  not  be 


Fig.  10.— Naylor 
Battery  Plate. 


Fig.  11.— Naylor  6- Volt 
Battery. 


effective  in  adding  to  the  capacity  of  the  plate,  but  in  practice,  we 
%re  informed,  a  very  material  gain  is  obtained  ;  a  plate  ^  in. 
thick  x  4  in.  wide  x  7  in.  high  has  a  capacity  of  35  ampere-hours, 
and  is  able  to  stand  heavy  charges  and  discharges.  The  plates  are 
very  strongly  built,  and  have  withstood  for  months  without  in- 
jury the  jolting,  vibration  and  overcharging  experienced  in  omnibus 
lighting  service. 

Fig.  10  shows  the  three-plate  positive,  and  fig.  11  a  6*  volt  set  of 
100  ampere-hours  capacity.  The  train  lighting  cell  weighs  33  lb. 
complete  with  electrolyte  in  an  ebonite  box,  or  42  lb.  in  a  wooden 
lead-lined  box  ;  when  discharged  at  the  rate  of  20  amperes,  it 
takes  nearly  six  hours  for  the  voltage  to  fall  to  2  volts,  or  10  hours 
to  fall  to  1*8  volts.  Subject  to  only  one  condition,  the  company 
undertake  to  replace  the  plates  of  any  cells  they  supply,  when 
worn  out,  at  a  discount  of  40  per  cent,  off  the  original  price. 
They  have  had  a  J -ton  electric  vehicle  in  constant  use  for  16 
months,  and  find  that  the  cost  per  battery-mile  works  out  a-  less 
than  Id.    They  have  supplied  a  large  number  of  batteries  to  electric 
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carriage  companies — 77  to  one  oompany  bo  far — under  a  new 
system  of  maintenance,  and  find  that  the  type  preferred  for  38-owt. 
landaalettes,  carrying  four  passengers  and  driver,  and  capable  of 
running  ">0  miles  on  one  charge,  with  an  average  consumption  of 
40  amperes  on  the  level,  is  a  200-a.h.  cell,  having  an  output  of 
13  watt-hours  per  lb.  of  cell  complete  when  discharged  at  a  rate  of 
50  amperes. 

The  Lavigne  Electric  Lock. 
An  ingenious  unpickable  electrio  lock  has  been  developed  by 
M.  Eugene  Lavigne,  and  is  being  placed  on  the  English  market  by 
Messrs.  Verity*,  Ltd.,  and  the  Sun  Electrical  Co.,  Ltd. 
The  arrangement  is  Buch  that,  while  no  signal  is  given  when  the 
door  is  opened  by  legitimate  means,  it  is  impossible  to  pick  the 
lock,  or,  indeed,  to  begin  to  tamper  with  it  in  any  way,  without 
immediately  sounding  an  alarm.     The  mechanical  arrangement  of 


Fig.  12.— Lavigne  Electric  Lock. 

the  lock  itself  is  such  as  to  render  it  exceedingly  difficult  to  open 
it  except  with  the  proper  key,  as  the  slightest  pressure  on  the 
central  pin  closes  an  electric  circuit ;  keys  made  of  non-conducting 
material  act  like  metal  keys  in  this  respect.  The  alarm  can  be  set 
to  ring  when  the  door  is  opened  fr/ijn  the  outside,  but  not  when  it 
is  opened  from  the  inside  ;  at  night,  however,  it  can  be  set  to  ring 
in  both  cases  ;  the  latch  can  similarly  be  made  to  give  the  alarm. 
The  circuit  is  completed  by  way  of  the  hinges,  so  that  there  are  no 
visible  wireB  to  cut. 

The  lock  is  adaptable  for  use  with  or  without  knobs,  and  with 
or  without  spring  latches;  various  patterns  are  available,  for 
private  houses,  banks,  outhouses,  shop  doors,  &c.     We  illustrate  in 


Fig.  in.— Electric  Handle  and  Lock  ior  Shop  Door. 

fig.  12,  a  lock  suitable  for  houses  and  offices  ;  fig.  18  shows  a  shop 
door  handle  and  lock,  for  use  with  a  key.  The  locks  are  made  of 
steel  or  copper,  very  handsomely  finished,  and  are  of  very  substantial 
construction.  Further  particulars  can  be  obtained  from  the  above- 
named  firms,  or  from  M.  Lavigne  at  the  Ivanboe  Hotel,  W.C. 

Electric  Vacuum  Cleaner. 

Tmk  BBIT18B  Vacutm  Cleaner  Co..  Ltd.,  of  Parson's  Green 
Lane,  S.W.,  are  now  building  a  new  model  F.F.  cabinet  type  electric 
vacuum  cleaner.  It  measures  only  11  in.  x  9  in.  x  7  in.,  and 
weighs  only  1 1  lb.,  with  a  full  range  of  cleaning  implements. 

The  power  unit  consists  of  a  i-u.r.  motor,  with  a  fan  at  each  end 
of  the  spindle.  One  fan  creates  a  volume  of  air  necessary  for 
domestic  cleaning,  with  a  certain  amount  of  vacuum,  and  the  other 
fan  practically  doubles  the  amount  of  vacuum  obtained  with  the 
first  fan.  Both  fans  are  connected  to  one  inlet,  and  it  is  claimed 
that  the  amount  of  vacuum  obtained  is  nearly  twice  as  much  as 
ia  shown  by  the  bulk  of  fan  machines  of  about  the  same  price. 
All  dust  passing  into  the  machine  is  intercepted  in  a  dust  bag 
before  reaching  the  fans. 


Half- Watt  Lamp' Fitting. 

The  Wardle  Engineering  Co.,  Ltd.,  of  196,  Deansgate, 
Chester,  have  brought  out  a  fitting  for  a  half-watt  lamp, 


Man- 
fitted 


Fig.  14.— Half- watt  Lamp  Fitting  with  External 
Reflector. 

with  an  external  reflector,  which  adequately  protects  it  from  the 
weather.  We  are  informed  that  this  fitting  has  developed  5,000  C.P. 
at  20°  from  the  horizontal,  when  used  with  a  half -watt  lamp  rated 
at  3,000  C.P. 


LEGAL. 


Western  Electric   Co.,  Ltd.,  v.  The  Great  Eastern 
Railway  Co. 

Transit  of  Electrical  Goods. 

In  the  Court  of  Appeal,  on  the  19th  inst.,  Lord  Sumner,  Lord 
Justice  Kennedy  and  Mr.  Justice  Lawrence  had  before  them  this 
case,  on  the  appeal  of  the  defendants  against  a  decision  of  a 
Divisional  Court  (Justices  Channell  and  Coleridge)  affirming  a 
judgment  of  the  City  of  London  Court  (see  Electrical  Review, 
February  21st,  1913).  The  action  was  brought  to  recover 
damages  in  respect  of  injury  to  certain  electrical  goods  of  the 
plaintiffs,  which  were  carried  by  the  defendants  by  steamer  and 
railway  from  Antwerp  to  North  Woolwich  via  Harwich.  The 
injury  to  the  goods  was  found  by  the  judge  to  be  due  to  the  fact 
that  they  were  wetted  by  rain  on  the  railway  journey  from  Harwich 
to  Woolwich  owing  to  the  neglect  of  the  defendants'  servants. 
By  the  terms  of  the  contract  and  the  ^ill  of  lading,  the  goods  were 
to  be  carried  at  a  reduced  rate  at  owners'  risk.  In  respect  of  the 
sea  transit  there  was  a  bill  of  lading  which  contained  a  clause 
exempting  the  defendants  from  liability  for  damage  arising, 
inter  alia,  from  the  negligence  of  .the  crew.  The  docu- 
ment was  in  the  railway  company's  ordinary  form,  which 
would  also  be  applicable  where  goods  were  not  sent 
at  owners'  risk.  With  regard  to  the  carriage  by  land 
the  plaintiffs  had,  under  the  contract,  been  given  the  option 
of  paying  a  higher  rate  in  consideration  of  the  railway 
company  accepting  the  position  of  common  carriers.  It  was  con- 
tended by  the  plaintiffs  that,  the  contract  being  for  one  entire 
transit,  and  no  option  for  an  alternative  rate  having  been  given  in 
respect  of  the  sea  portion  of  the  transit,  the  condition  exempting 
the  defendants  from  liability  for  negligence  was  not  just  and 
reasonable  within  the  meaning  of  Sec.  7  of  the  Railway  and  ( 'anal 
Traffic  Act,  1864.  On  the  other  hand,  it  was  said  on  behalf  of  the 
defendants  that  the  land  transit  was  not  governed  by  the  terms  of 
the  bill  of  lading,  and  that  an  alternative  rate  having  been  offered 
in  respect  of  that  part  of  the  journey,  during  which  the  damage 
was  incurred,  the  condition  exempting  the  defendants  from  liability 
was  just  and  reasonable.  The  Divisional  Court,  affirming  the  decision 
of  the  County  Court  Judge,  held  that  the  plaintiffs  were  entitled  to 
recover,  inasmuch  as  in  respect  of  the  sea  portion  of  the  transit, 
the  plaintiffs  not  having  had  the  option  of  having  the  goods  carried 
by  the  defendants  with  the  ordinary  liability  of  common  carriers, 
the  condition  exempting  the  defendants  from  liability  was  unreason- 
able within  Sec.  7. 

Mb.  Jcstice  Channell  remarked  that  he  came  to  this  conclusion 
with  the  greatest  possible  reluctance,  because  he  felt  the  result 
was  obviously  unjust.  The  plaintiffs,  he  added,  had  accepted  a 
lower  rate  of  carriage  from  the  defendants  for  many  years,  and 
had  thereby  saved  a  Bum  which  was  probably  much  larger  than 
the  damage  they  had  now  suffered,  but  when  damage  did  occur, 
they  raised  this  point  under  the  Railway  and  Canal  Traffic  Act. 
Hence  the  present  appeal  of  the  defendants. 
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Mr.  Leslie  Soott,    K.C.,  and   Mr.  Bmot  ThomM  appeared  for  tho 

appellants  ;   and  Mr.  H.  V,  Ifunken,  K  (,'.,  ami  Mr.  It.  II.  lialloeli  for 
the   renpondontfl. 

In  Bupport  of  the  appeal,  Mu.  Li;  in.  BOOTI  argued  that,  where, 
as  in  thin  cane,  there  was  a  low  rate  ami  ulternativi  I nndll  numjfor 
the  whole  of  the  land  carriage,  the  fact  that  thero  wan  no  altrnni 
tive  for  the  sea  portion  of  tho  route,  was  not  onough  to  justify  the 
Court  in  coming  to  the  conclusion  thut  the  contract  an  a  whole  wuh 
unjust  and  unreasonable. 

Mu.  UiiucE  Thomas  followod  on  tho  tamo  side. 

Counsel  for  the  respondents  were  not  called  upon. 

(Jiving  judgment,  Loud  Siimnku  said  that  tho  only  contract 
between  tho  parties  was  one  by  which  the  defendants  wore  bound 
to  accept  the  goods  tendered  to  them  at  ownors'  risk  rates.  There 
was,  in  his  opinion,  an  offer  of  an  alternative,  and  no  more.  It 
was  a  continuing  oiler,  of  which  the  plaintiffs  could  avail  them- 
selves at  any  time,  but  tho  evidence  showed  that  at  the  time  in 
question  the  bill  of  lading  as  tendered  at  Antwerp  was  the  only 
form  in  existence.  Although  there  was  evidenoe  from  the  railway 
rate-book,  and  from  the  documents  signed  in  1010,  that  there  was  a 
oontinuing  offer,  in  point  of  fact  the  only  terms  upon  which  the 
plaintiffs'  goods  oould  have  been  carried,  were  those  contained  in 
the  bill  of  lading.  It  had  not  been  contended  that  the  transit  was 
indivisible,  nor  that,  as  the  loss  had  happened  on  the  part  of  tho 
transit  to  which  the  unreasonable  terms  of  the  bill  of  lading  did 
not  apply,  the  sea  transit  might  be  disregarded,  because  it  was  now 
aooepted  that  this  was  all  one  transit.  It  had  been  argued  that, 
although  the  existence  of  some  alternative  rate  was  a 
well-recognised  criterion  of  the  fairness  of  the  contract, 
it  was  not  the  only  one,  and  that  the  Court  was  entitled 
to  look  at  the  facte,  and  to  say  whether  in  the  circum- 
stanoes  the  contract  might  be  just  and  reasonable  in  the 
absence  of  an  alternative.  In  his  judgment,  the  effect  of  the 
authorities  was  such  that  on  the  materials  in  the  present  case  he 
oould  not  say  that  the  contract  was  just  and  reasonable,  and  one 
that  would  be  upheld  in  the  absence  of  any  alternative. 

Loud  Justice  Kennedy  and  Mu.  Justice  Lawhence  concurred, 
and  the  appeal  was  accordingly  dismissed  with  costs. 


Dean  v.  the  Puudential  Assubance  Co.,  Ltd. 

In  the  Chancery  Division,  on  Monday,  March  23rd,  Mr.  Justice 
Sargant  concluded  the  hearing  of  this  action,  by  which  the 
plaintiff,  a  maker  of  X-ray  and  electro-medical  apparatus,  of  Leigh 
Plaoe,  Baldwin  hardens,  Holborn,  sought  to  restrain  the  erection 
by  the  defendants  of  a  high  block  of  buildings  in  Dorrington 
Street  at  the  rear,  which  plaintiff  alleged  so  obscured  the  light 
coming  to  his  premises  as  to  render  them  unfit  for  the  purposes  of 
his  business. 

Mu.  Mabk  Romee,  K.C.,  in  opening  the  plaintiff's  case,  said  it 
was  not  one  where  any  damageB  which  the  Court  could  award 
could  compensate  him  for  the  loss  of  light  he  would  sustain  ;  in 
fact,  the  defendants  had  offered  him  £250,  but  he  would  rather 
pay  £250  in  order  to  retain  his  light.  Commencing  with 
the  discovery  of  the  X-rays,  the  business  had  grown  to  such  an 
extent  that  he  had  been  some  years  finding  suitable  premises. 
One  of  the  great  advantages  of  his  present  premises  was  that  they 
had  two  separate  sources  of  electrical  supply,  and  the  factory  took 
1 00- volt  ourrent  from  one  source  which,  by  means  of  a  transformer, 
was  converted  into  a  200-volt  alternating  current,  and  from 
another  source  he  got  a  500-volt  current  direct. 

Me.  Mabtelli,  K.C.,  for  the  defence,  submitted  that  the  effect 
of  their  building  on  the  plaintiff's  lights  would  be  so  slight  as  to 
be  easily  compensated  for  by  damages. 

His  Lobdship,  however,  came  to  the  conclusion  that  the 
plaintiff's  light  would  be  materially  affected  if  the  defendants  were 
permitted  to  build  as  they  proposed.  If  carried  out,  their  buildings 
would  cause  a  serious  nuisance,  and  they  had  been  started  with 
little  regard  to  the  plaintiff's  rights.  The  plaintiff  had  had  great 
difficulty  in  finding  a  suitable  place  as  he  required  an  electrical 
current  of  large  voltage  for  testing  his  apparatus,  and  it  was 
doubtful  whether  he  could  find  other  premises  where  he  could  get 
the  same  advantages.  He  saw  no  reason  for  displacing  his  j>rima 
facie  right  to  an  injunction  ;  no  damages  would  compensate  him, 
and  he  (the  judge)  had  no  option  but  to  grant  the  injunction  asked 
for  with  costs. 


South  London  Electeic  Supply  Coepoeation,  Ltd.,  v  Slade. 

At  the  Lambeth  Police  Court  recently,  plaintiffs  sued  defendant  to 
recover  from  him  £3  18s.  8d.,  being  £3  15s.  for  repairing  a  motor 
taken  on  hire  from  the  company,  and  3s.  8d.  for  electricity  charges. 
The  motor  was  hired  from  plaintiffs,  and  defendant  gave  notice 
to  terminate  his  agreement.  For  plaintiffs  it  was  stated  that  when 
the  motor  was  sent  for  it  was  found  that  the  starting  coils  were 
burnt  out.  The  cost  of  their  repair  was  £3  7s.  6d.  plus  7s.  6d.  for 
carriage  to  and  from  the  makers'  works.  Evidence  for  the  com- 
pany was  to  the  effect  that  the  damage  was  due  to  the  switch 
being  left  too  long  on  the  starting  position. 


Woodwiw 

Tram  ways,      Ltd.,      wlin-li  I.      h»vi 

bom   on 

Dukr,  K.C,  was  against  dim,  ami    It    Inwl    beon  iirrm 

tin:  consent  of  I  aet   the  cuc<!H  that  bad   dow  been  eon- 

■olidated  ihoold  itand  ov<  i  till  March  Bgvriag 

at  present  in  the  warned  lilt,  and   be  aaked  the  Judgi   to  < 
this  course,  tho  ohm  keeping  their  placet  In  'in 

M  It.  .1 1     i  n  i    BaILLAOS  I   well. 


COLLIKB 


A.O0OBDIBG  to  the  Western  Vail,  Arthur  Bridgeman  (  ' I ),  collier. 
Argoed,  was  summoned  at  Blackwood  on  Friday  lant  for  having 
an  apparatus  for  producing  a  light  (an  eleetrn;  tla-h  lamp)  in  hi- 
pOBsession  at  Oakdale  Colliery.  Defendant  pleaded  guil' 
W.  S.  Nash,  J. P.  :  Would  it  be  posBible  to  light  a  pipe  or  cigarette 
from  this  .'  Witness  :  Of  course,  there's  a  spark  with  it.  J>  I 
was  fined  £3. 


THE    MACKAY    COMPANIES. 


Kiddebminstee  Electeic  Tbamways. 

By  order  of  Mr.  Justice  Bailhache,  sitting  in  the  King's  Bench 
Division,  the  two  non-jury  actions,  Kidderminster  and  Stourport 
Eleotric  Tramways,  Ltd.,    r.  Woodward  Grosvenor    k    Co.,    and 


The  annual  report  of  the  Mackay  Companies,  dated 
February  16th  last,  has  just  come  to  hand.  The  trustees 
congratulate  the  shareholders  that  progress  has  been  made, 
but  the  reserves  have  not  been  increased  to  the  same  extent 
as  in  the  previous  year. 

The  Postal  Co.  has  extended  its  system  into  parts  not 
heretofore  reached,  and  has  strung  many  additional  wires  on 
its  poles.  The  Commercial  Cable  Co.  has  also  renewed 
parts  of  the  oldest  of  its  three  cables.  No  doubt  the 
management  is  an  able  one,  and  the  several  concerns 
forming  the  Mackay  Trust  stand  in  the  front  rank 
of  telegraph  undertakings.  The  nest  egg  of  £12,000,000 
resulting  from  a  stock  transaction  is  still  in  hand.  The 
meagreness  of  the  accounts,  however,  has,  we  believe, 
caused  some  dissatisfaction.  It  would  be  more  satis- 
factory to  know  the  exact  nature  of  the  assets  described  as 
"investments  in  other  companies"  $91,997,714.19,  and 
their  market  values.  The  British  Public  Companies  give 
a  plain  and  detailed  statement  of  accounts,  and  as  there 
cannot  be  anything  to  conceal,  it  is  suggested  that  the 
Mackay  Companies  should  take  shareholders  a  little  more 
into  their  confidence.  Would  it  not,  perhaps,  improve  the 
price  of  Commercial  Cable  stock  ? 

The  report  deals  with  wireless  telegraphy,  and  describes 
it  as  "a  communication  between  moving  points  or  between 
a  fixed  and  a  moving  point,"  and  expresses  the  belief 
that  there  has  been  no  development  to  modify  the  opinion 
which  they  (the  Mackay  Trust)  and  others  have  already 
expressed  that  wireless  telegraphy  in  no  way  threatens  the 
supremacy  of  the  submarine  cable.  In  confirmation  of 
this,  the  cables  recently  laid  are  enumerated,  and  the  length 
laid  in  the  last  five  years  is  given  as  from  247,000—280,000 
miles.  The  cable  companies  have  always  maintained  that 
the  introduction  of  cheap  rates— which  wireless  competition 
has  probably  hastened — would  necessitate  additional  lines, 
and  if  the  growth  of  cables  has  been  great,  truly  the  pro- 
gress of  wireless  has  been  phenomenal.  Nor  is  it  only 
between  moving  points,  but  also  from  shore  to  shore,  anil 
it  is  difficult  to  believe  that  nations  are  investing  huge  sum.- 
in  long-distance  stations,  if  they  not  satisfied  that  the 
advantages  warrant  the  outlay.  Much  lias  been  achieved 
since  the  signal  "  8  "  was  received,  and  progress  continue- 
to  be  recorded,  not  only  in  efficiency,  but  also  in  thi 
lowering  of  rates. 

The  question  of  Government  ownership  of  landlmes  in 
the  United  States  has  been  again  brought  forward,  and 
it  is  claimed  by  the  trustees  that  such  a  proposition  will 
hardly  commend  itself  to  the  intelligence  and  fairness  of 
the  American  people  (British  officials  please  note),  and 
statements  follow  concerning  tho  British  Government 
telegraphs.      The  whole  idea  is  described  as  a  "spectre. 
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and  a  page  and  a-half  of  matter  is  employed  to  explain 
why  it  is  so — intelligence  notwithstanding.  The  subject 
has  in  recent  years  been  so  consistently  brought  forward 
that  there  is  always  the  possibility  of  fruition.  The  purchase 
price  is  given  at  $2, 000,000,000  including  goodwill,  and 
1  In-  -um  suggests  the  remunerative  nature  of  the  service. 
The  United  States  already  exercises  control  over  rates,  and 
perhaps  this  is  a  step  towards  an  end. 

The  Postal  Co.  view  with  disfavour  the  strong  position 
of  the  Western  Union  Co.  in  Mexico,  but  as  both  com- 
panies have  absorbed  many  smaller  rivals,  there  is  no 
occasion  for  stone-throwing.  The  Mexican  trouble  may, 
perhaps,  yet  convince  the  United  States  Government  that 
for  strategic  reasons  it  would  be  well  to  own  the  telegraphic 
system. 


LOAD,    STRENGTH,    STRESS    AND    STRAIN. 


[communicated.] 


Many  writers  use  the  above  four  words  in  an  incorrect 
manner.  They  are  used  wrongly  and  promiscuously  also  in 
manufacturers'  catalogues  ;  for  example,  we  find  in  the 
latest  edition  of  "  Kempe's  Year  Book,"  tables  which  are 
credited  t6  certain  wire  rope  manufacturers,  in  which  tabular 
figures  are  both  correctly  and  incorrectly  designated. 

In  the  first  place,  the  term  "load"  refers  simply  to  any 
weight,  pull,  or  push,  stated  in  pounds,  in  tons,  or  in  any 
other  unit,  to  which  any  body  may  be  subjected  irrespective 
of  its  cross-sectional  area.  Thus  a  statement  that  a  load  of 
1  ton  is  placed  upon  a  1-in.  chain  gives  no  information  as 
to  the  stress,  the  strain,  or  the  strength  (the  single  word 
"strength"  being  the  equivalent  of  "breaking  load,"  or 
"  breaking  weight,"  although  "  breaking  strength "  is 
allowable)  of  that  chain,  unless  accompanied  by  figures 
obtained  from  calculation  or  experiment. 

The  1  ton  is  simply  a  load.  But  if  the  cross-sectional 
area  in  square  inches  be  divided  into  the  load  in  pounds, 
there  will  be  obtained  the  load  in  pounds  per  square  inch 
of  area.  This  load  is  properly  to  be  referred  to  as  the  unit 
stress  or  the  stress  per  square  inch.  The  term  "  unit  stress" 
in  British  measures  means  tons  per  square  inch,  or  pounds 
per  square  inch.  For  steel  it  usually  implies  tons  in  Britain 
and  pounds  in  the  United  States,  where,  perhaps,  it  has 
become  pounds  to  avoid  the  ambiguity  of  the  ton  of  2,240  lb. 
and  the  usual  U.S.  ton  of  2,000  ib. 

"Stress  "  is  thus  properly  used  on  page  20'J  of  the  book 
referred  to,  on  line  2,  in  the  expression  "  breaking  stress  of 
100  tons  to  the  square  inch."  In  the  table  below  this 
heading,  however,  "  stress  "  is  wrongly  used  in  the  heading 
of  the  three  columns  "  Guaranteed  breaking  stress."  Here 
the  expression  should  have  been  "Guaranteed  breaking 
load,"  " Guaranteed  breaking  weight"  or  "Guaranteed 
strength,"  for  every  size  of  wire  rope  is  made  from  steel  of 
100  tons  breaking  stress,  but  the  different  diameter  ropes 
break  with  different  loads  or  weights,  according  to  their 
area  of  cross-section.  Thus  a  1-in.  circumference  rope 
Imiiks  with  a  load  of  1'75  tons  at  a  unit  stress  of  10(1  tons, 
or  under  another  set  of  conditions  at  8"25  tons.  Of  course, 
the  100  tons  stress  is  the  test  of  the  straight  wire.  The  rope 
cannot,  over  a  sheave,  develop  the  strength  of  its  individual 
wires.  Turning  to  the  table  at  the  foot  of  page  207,  wires 
are  given  certain  "  breaking  stresses  "  in  columns  7  and  8 
of  the  table.  In  this  case  the  heading  should  be  "  breaking 
loads"  or  "strength,"  for  again  the  loads  are  meant  which 
will  break  the  different  sizes  of  wire,  and  in  column  7  these 
loads  vary  from  55  lb.  to  10,470  lb.  for  wires  of  the  same 
juality.  In  each  case  the  stress  is  about  50.000  lb.  per 
sq.  in.,  but  the  breaking  loads  or  strengthe  vary  as  the 
square  of  the  diameter. 

The  same  error  appears  in  the  first  table  on  page  208. 
But  in  the  second  table  on  that  page  "  stress  "  is  properly 
employed  to  denote  the  unit  stress  in  tons  per  sq.  in.  In 
Table  III,  on  page  208,  the  heading  is  "  Breaking  stresses," 
which  is  wrong,  for  it  should  be  "  breaking  load,"  "  break- 
ing  weight."  or  "  strength,"  us    in    the   column  headings. 


Thus  this  table  is  wrongly  entitled  and  rightly  carried  out 
in  detail.  In  the  fourth  table  on  the  same  page  the  expres- 
sion "  breaking  stress  "  should  be  "  strength  "  in  every 
case.  On  page  210  also,  the  memo,  employs  "  stress " 
wrongly.  On  page  235  there  is  less  risk  in  the  use  of  the 
word  stress,  but  even  in  this  case  it  is  not,  perhaps,  quite 
correct,  though  it  is  permissible  here,  because  it  is  only 
defining  stresses  in  structures  of  no  dimension,  the  dimensions 
of  parts  being  intended  to  be  calculated  from  these  stresses, 
as  shown  on  a  mere  diagram  of  centre  lines.  But  "  force  " 
would  be  unambiguous,  and  would  be  preferable  to  stress, 
which  should  be  confined  to  unit  stresses. 

A  boiler  ought  not  to  be  described  as  safe  up  to  a  bursting 
stress  of  100  lb.  This  really  means  a  tension  per  square 
inch  of  plate  section  of  only  100  lb.  In  this  case  the 
words  "  bursting  pressure "  should  be  employed,  meaning 
steam  pressure  in  lb.  per  square  inch  of  plate  area. 

On  pages  260  and  261,  "  strength"  and  "  load"  will  be 
found  properly  used.  But  on  page  246  will  be  found 
"  breaking  strain."  Here  "  strain "  should  have  been 
"  load  "  or  "  weight,"  for  "  strain  "  means  the  amount  of 
deformation  per  unit  dimension,  produced  by  a  given  unit 
"stress,"  as  when  a  "load"  of  10  tons  on  a  |-in.  square 
bar  produces  a  "unit  stress"  of  40  tons  per  square  inch, 
and  an  "  elongation  "  or  "  strain  "  of  so  much  per  foot  of 
length. 

Thus,  in  test  practice,  unit  stresses  produce  unit  strains, 
though  the  units  may  be  square  inches  and  linear  inches  or 
linear  feet  respectively.  In  the  use  of  the  word  "  strain  " 
the  statement  of  effect  is  really  in  the  form  of  a  percentage 
of  the  dimension  on  which  the  "  strain  "  is  measured,  and  so 
the  amount  of  strain  in  the  same  specimen  will  vary 
according  to  the  length  measured,  the  elongation  percentage 
decreasing  as  the  length  increases,  for  most  strain  occurs  at 
or  near  the  point  of  rupture  in  a  tensile  test  on  ductile 
material. 

It  is  really  important  that  the  correct  word  should  be 
used  on  every  occasion,  for  a  confusion  of  stress  (load  per 
unit  area)  and  total  load  may  arise  from  the  improper  use 
of  "  stress." 


BUSINESS   NOTES. 


Deed  of  Assignment. — A.  E.  Hart,  electrical  engineer, 

456,  New  CrosB  Road,  S.E.— Claims  must  be  sent  by  April  4th  to  the 
trustee,  Mr.  G.  E.  Corfield,  of  Corfield  &  Cripwell,  1 19-125,  Finsbury 
Pavement,  E.C. 

Bennis's  Contracts. — We  have  received  from  Messes. 

E.  Bennis  &Co.,  Ltd.,  an  imposing  list  of  contracts  that  have  been 
received  by  them  during:  the  last  few  weeks  for  their  machine 
stokers.  These  include  two  for  Yokohama,  six  for  a  flour  mill  at 
Karachi,  two  for  ferryboat  use  for  Alblasserdam.  near  Rotterdam, 
two  for  use  with  Woodeson  water-tube  boilers  at  H.M.  Dookyard  at 
Chatham,  six  and  four  respectively  for  two  Birmingham  breweries, 
four  for  a  linen  factory  at  Brechin,  many  more  for  other  mills  and 
works  in  different  parts  of  the  CTnited  Kingdom,  and  a  repeat  order 
from  Keighley  Corporation  electricity  works  for  two  Sprinkler 
stokers  for  an  8-ft.  diameter  Lancashire  boiler. 

Ncstiiigliouse  Cinema    ard    Theatre    Supplies. 

During  the  last  two  weeks,  the  British  Westinghouse  supplies 
department,  of  179,  VV ardour  Street,  VV.,  has  been  holding  a  special 
exhibition  of  cinema  and  theatre  electrical  supplies,  embracing 
practically  everything  required  in  the  way  of  lighting,  power  and 
electrical  specialities  for  this  class  of  work.  In  addition  to  arc  and 
half-watt  lamps,  the  Cooper-Hewitt  mercury  vapour  and  ordinary 
tungsten  lamp,  and  the  many  excellent  types  of  ornamental  fitting 
suitable  for  interior  decorative  lighting,  there  are  shown  specimens 
of  fireproof  stage  fittings,  stage  projector  arcs,  bunch  lights,  Ac, 
electric  torches  for  attendants,  and  what  would  be  a  welcome 
addition  in  many  picture  theatres,  small  shaded  lamps  forming 
seat  attachments  for  throwing  some  light  on  the  usually  dark 
gangways.  We  noted  a  section  of  specially  prepared  enamelled 
metal  trouerhing  for  concealed  lighting  behind  cornices  ;  also  a 
footlight  innovation — an  inverted  float  with  a  double  casing  so 
arranged  as  to  safeguard  the  lamps  from  stage  vibration.  Amongst 
the  sundries  were  various  electrically- operated  picture,  number, 
and  time  indicators,  and  a  manager's  instruction  indicator.  Theatre 
dimmers,  standby  resistances,  oinema  motors,  switchgear,  fans, 
radiators,  vacuum  cleaners,  and  much  other  apparatus  are  included, 
tho  exhibits  being  well  worth  the  attention  of  those  interested  in 
thie  growing  branch  of  electrical  wotk. 
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Van  Ilor.se  Parade. —  Am  several  eleotrioal  Brmi  an 
already  Interested  In  the  forthcoming  Easter  Monday  parade1  <>f  the 
London   Vim   Normi  Parade  Society,  we  an  Baked  by  tbi 

(2,  Upper  . St.  Murtin's  Lane,  London,   U  0       to    Inform    others  who 

may  bo  Intonated   la  tha  event  that  the  last  day  Fox  n 
entriei  la  Tneiday,  March  :iist.     Thin  jc:ir  a  ipeoiai  effort  in  being 
made   to   secure  1,000  ontrieH,  and    firniH    anxloni    to    enooaree;e 
drivers  to  take  greater  care   of  horses   Hhould  obtain  the  Society 'h 
interested  booklet. 

Electric  Cookers  tor  South  America. — The  uccom- 

panying    illuHtration  shows   one-seventh    part    of    an    ordor    for 


"  Calor  "  electric  cooking:  apparatus  that  is  being  executed  for 
South  America  by  Messes.  Townshend's  Art  Metal  Co.,  Ltd., 
of  Birmingham. 

Book  Notices. — "  Journal  of  the  Institution  of  Elec- 
trical Engineers."      Vol.   52,  No.   230.    March    16th.      London  : 

E.  and  F.  N.  Spon,  Ltd.  Price  3s.  6d. — This  issue  contains  the 
following;  papers  : — "  Electric  Locomotives  "  (supplementary  paper), 
and  "Motor  and  Control  Equipments  for  Electric  Locomotives,''  by 

F.  Lydall  ;  "The  Gulstad  Vibrating  Relay,"  by  W.  Judd  ;  "The 
'Cascade'  Induction  Motor,"  by  L.  J.  Hunt. 

"Laboratory  Manual — Direct  and  Alternating  Current."  By 
C.  E.  Clewell.     London  :  Chapman  .Jc  Hall,  Ltd.     Price  4s.  fid.  net. 

"  Jlnlletin  fie  la  Societe  Internationale  de*  Electriciens."  Vol. 
IV,  No.  32.     February.     Paris  :  Gauthier-Villars.     Price  2  fr.  50  c. 

"  The  Elements  of  Electricity."  By  W.  Robinson.  London  : 
Chapman  &  Hall,  Ltd.     Price  10s.  Gd.  net. 

"  Transactions  of  the  Institution  of  Engineers  and  Shipbuilders 
in  Scotland."  Vol.  LVII,  Part  5.  March.  Glasgow :  The 
Institution. 

"'  Journal  of  the  American  Society  of  Mechanical  Engineers." 
Vol.  36,  No.  3.     March.     New  York  :  The  Society. 

"Journal  of  the  Western  Society  of  Engineers."  Vol.  XIX, 
No.l.    January.    Chicago:  The  Society.     Price  50  cents. 

"Journal  of  the  Frapklin  Institute."  Vol.  CLXXVII,  No.  3. 
March.     Philadelphia  :  The  Institute.     Price  50  cents. 

"  Bulletin  Scientifique  de  1' Association  des  Eleves  des  Ecoles 
Specialee."  Vol.  16,  No.  4.  February.  Liege  :  Lahaye  &  Co. 
Price  1  fr. 

"  Proceedings  of  the  South  Wales  Institute  of  Engineers."  Vol. 
XXIX.  No.  7,  and  Vol.  XXX,  No.  1.  March  20th.  Cardiff  :  The 
Institute.     Price  2s.  6d.  tach. 

"  Memoirs  of  the  College  of  Science  and  Engineering."  Vol.  V, 
No.  9,  and  Vol.  VI,  No.  1.    Kyoto,  Japan  :  The  Imperial  University. 

Catalogues  and  Lists. — Messrs.  Fredk.  Ryman  &  Co., 

116,  Livery  Street,  Birmingham. — Twenty-two-page  illustrated  and 
priced  stock  list  of  wood  blocks,  switches,  lampholders.  fuseboards 
and  fuses,  &c. 

The  Selson  Engineering  Co.,  Ltd.,  85,  Queen  Victoria  Street, 
London,  EC. — Fifty-six-page  catalogue  showing  excellent  half- 
tone illustrations  (art  paper)  of  a  selection  of  machine  tools 
(shaping  and  milling  machines,  lathes,  drilling,  tool-grinding 
and  other  machines),  such  as  are  regularly  stocked  by  them  in 
London. 

The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd.,  Ponder's 
End. — Abridged  catalogue  of  about  100  pages,  giving  brief 
particulars,  with  illustrations  and  prices,  of  "  Royal  Ediswan " 
lamps  (half-watt,  "  Downlite,"  &c  )  accessories,  cables,  wires,  con- 
duits, brackets,  ship  and  majolica  fittings,  shades,  instruments,  fans, 
radiators,  indicators,  bells,  pushes,  telephones,  signs  and  carbons. 
The  items  are  more  briefly  given  than  in  the  firm's  original 
catalogue. 

Messrs.  T.  W.  Ward,  Ltd.,  Albion  Workp,  Sheffield. — March 
catalogue  of  close  upon  400  pages  giving  particulars  and  prices  of 
new  and  second-hand  machinery  and  boilers,  tanks,  tubing,  rails, 
&c,  in  stock. 

The  Hoyt  Metal  Co.  of  Great  Britain,  Ltd.,  26,  Billiter 
Street,  London,  E.C. — Leaflet  giving  directions  for  using  their 
I.C.E.  metal,  and  hints  on  the  lining  of  bearings;  the  latter  are 
notes  on  tinning,  heat,  pouring,  jigs,  machining,  &c,  intended  for 
the  practical  man. 

The  Electrical  Co.,  Ltd.,  122-124,  Charing  Cross  Road, 
London,  W.C. — Sixteen-page  sectional  list  giving  fully  flustrated 
and  priced  information  respecting  their  "Striplite"  electrical 
illumination  material. 

Messrs.  W.  B.  Coupier  &  Co.,  19-23,  Oxford  Street,  London,  W. 
— Four-page  priced  leaflet,  illustrating  a  variety  of  designs  of 
silk  shades  for  electric  candle  and  other  fittings,  also  showing  the 
"  Eingolite  "  candle.  Copies  of  the  leaflet  can  be  supp  lied  to  firms 
in  the  trade  overprinted  with  their  own  names. 


ii...  Woolwirh,   H  I      I^allat 
i  i,  rivlnftftbrlef  di 

Cfll   tor  ncr  in    0  >ri  n.-.-l  lot 

•   London, 
K.W.-    i  rated     and     prlcx  I  phlata   ae 

follows      No.  2IH,  dealing;   with   tn  "*>■ 

volt,  oil-filled  up  to  I  ilte)  ; 

No.  9 19,  devoted  to  "half  wait  tempi  |  Mai  la,  Wotan,  Nitra,  Onram, 
unri  Edlawan),  and  lantemi  and  fltt.  and 

■  I,  ihowing  levanl  typei  ol   elaotru  grinding  and  drilling 
maohlnea. 

'I'm:    Ki.m'tim.     Si  ii  |    CO.     1  .1  ''.Ha 

Street,  London,  B.O.  —  Attractive  12-paire  pocket  pamphlet,  giving 
various  illustrations  of  their  new  model  "  Want/."  electric  unction 
cleaner,  its  parts  and  appHoatlone. 

MBBSBfl    Hknuio.n  Oaicho.ns,  :il.  Victoria  w  — 

Tabulated  price  list  of  carbons  for  cinematograph  and  projection 
work. 

Mkshhs.  E.  Brook,  LTD.,  17K,  Grays  Inn  Road,  London,  W.C. — 
Forty-page  book  of  half-tone  pictures  showing  views  of  machinery 
of  all  kinds  in  all  classes  of  factories,  driven  by  Itrook  electric 
motors  with  ball  hearings. 

SlBSSBB.  VV.  and  R.  JACOBS,  B90,  King  William  Street,  London, 
EC. — Eight-page  pamphlet  containing  neat  little  illustrations  and 
tabulated  prices  of  artistic  bead  cascade  shades  for  electric  light. 

Mkssrs.  Wailks,  DOT!  k  Co.,  Ltd.,  Newcastle-on-Tyne. — 
28-page  pamphlet,  giving  information  relating  to  their  patent 
"  Bitumastic  "  solution  for  prevention  of  corrosion  of  iron  and 
steel  structures.  The  North  Wales  Power  Co.'s  pipe  line  and  that 
of  the  British  Aluminium  Co.,  at  Kinlochleven,  are  both  shown 
among  the  illustrations. 

Brimsdown  Lamp  Works,  Ltd.,  Kingsway  House,  Kingsway. 
London,  W.C. — 12-page  illustrated  price  list  of  Wirnm  battery 
lamps  of  various  types  and  for  various  voltages  and  candle-powers. 
All  the  lamps  are  manufactured  at  Brimsdown,  where  further 
extensions  to  the  works  have  been  made. 

Mkssrs.  Ferranti,  Ltd.,  Central  House,  Kingsway,  London, 
W.C. — Small  pamphlet,  for  enclosure  with  correspondence, 
accounts,  &c,  respecting  electric  fires  and  electric  cooking.  The 
loss  of  meat  with  different  bj stems  is  sraphically  shown,  and  the 
current  and  coal  bills  are  reproduced  comparatively  of  a  household 
of  five  persons  before  and  during  the  use  of  electric  cooking  and 
heating.  Contractors  and  supply  authorities  can  have  quantities 
of  this  publication  on  application. 

Private    Arrangements. — Albert    George    Mead 

and  Cecil  Hfrbert  Jeffery  (trading  as  Mead  &  Jeffery),  elec- 
trical engineers,  23,  The  Avenue,  West  Ealing. — The  creditors 
interested  herein  were  callt  d  together  on  March  20th,  when  the 
statement  of  affairs  presented  showed  liabilities  of  £38*.  The 
indebtedness  to  the  trade  was  £338,  and  there  were  cash  creditors 
for  £50.  The  assets  were  estimated  to  realise  £5C0.  and  the  estate 
thus  showed  a  surplus  of  assets  over  liabilities  of  £112.  The 
assets  were  as  fol!ows  : — Stock-in-trade  at  cost  £]'■> 7,  expected  to 
produce  £158  ;  fixtures  and  fittings  £23,  valued  at  £15  ;  house- 
hold furniture  £40  ;  good  book  debts  £267,  expected  to  produce 
£227  ;  doubtful  and  bad  debts  £163,  estimated  to  realise  £20  :  and 
cash  at  bank  £40.  In  addition  to  the  assets  shown  on  the  state- 
ment, the  debtors  possessed  a  lease  of  the  premises  which  had  a 
number  of  years  to  run  at  a  rental  of  £60  per  annum.  A  portion 
of  the  premises  were  sublet  at  a  rental  of  £70  per  annum.  It  was 
stated  that  the  debtors  started  business  in  May,  1910,  at  Gordon 
Road,  with  a  capital  of  £50.  They  removed  to  their  present 
premises  in  May,  1913,  spending  £ 50  in  alterations.  The  turnover 
had  gradually  increased,  and  the  profits  also  were  larger  year  by 
year.  Last  year  they  made  a  bad  debt  of  over  £130  in 
connection  with  a  company  that  went  into  liquidation.  The 
drawings  had  been  moderate.  No  definite  offer  of  a  composition 
was  made,  but  it  was  stated  that  the  debtors  desired  to  discharge 
the  whole  of  their  liabilities  in  full.  After  some  discussion,  it  was 
decided  that  the  debtors  should  be  allowed  to  continue  the  business 
for  a  period  of  three  months,  and  at  the  expiration  of  that  time  a 
trading  account  should  be  prepared  and  submitted  to  the  three 
largest  creditors.    The  following  are  creditors  : — 

Sloan  Electrical  Co JE140        Siemens  Bro9.  £23 

General  Eleotrio  Co 43        Btrauss  &  Co 17 

Falk,  Stadelmann  &  Co 48       Jeffreys  48 

Bankruptcy  Prccfedinjrs.— T.  31.  Woodcock,  elec- 
trical eneineer,  64,  Holly  SUeet,  Sheffield.—  Receiving  order  made 
March  18th  on  debtor's  own  petition. 

M.  Zaiss,  "electrical  engineer  and  tobacconist,"  9s  and  105, 
Wardour  Street.— Application  for  debtor's  discharge  will  be  beard 
at  Carey  Street  on  April  7th. 

Charles  Blake,  electrical  engineer,  of  Chnrch  and  Oxford 
Streets,  Bilston. — At  Wolverhamptcn Bankruptcy  Court,  on  March 
18th,  this  bankrupt  again  appeared  before  the  Registrar  of  the 
Court  (Mr.  C.  B.  Cope),  and  was  further  examined  by  the  Official 
Receiver  (Mr.  Sam.  Wells  Page).  Debtor,  in  reply  to  questions, 
said  he  had  kept  no  record  of  cash  sales  except  special  items.  He 
had  no  record  of  petty  expenses,  which  he  estimated  at  £  1  a  week. 
The  Official  Receiver  said  he  had  added  up  the  figures,  and  found 
that  the  total  receipts  were  £622,  and  the  total  payments  £849, 
so  that  debtor  had  paid  away  over  £200  more  than  he  had  received. 
The  Official  Receiver  suggested  that  the  statement  of  receipts  was 
inaccurate,  and  he  added  that  the  figures  did  not  show  the  amount 
of  the  deficiency.    The  examination  was  adjourned  to  close. 

E.  J.  Crosier,  Newcastle-on-Tyne.— Date  of  release  of  trustee 
(Mr.  J.  A.  Gardner)  February  16th. 

E 


530 


THE    ELECTRICAL    REVIEW.       [Voi.74.  No.  i,896,  march  27, 1914. 


: 


The  Aero  and  Marine  Exhibition. — Quite  a  number 

of  firms  were  exhibiting-  petrol  and  paraffin  lighting  sets  at 
the  Aero  and  Marine  Exhibition  which  closed  on  Wednesday 
last  (25th  inst.),  at  Olympia,  the  plants  being-  suitable  not  only 
for  the  lighting  of  ships,  steam  and  petrol  motor-boats  and 
yachts,  but  also  for  country  house  lighting,  cinematograph  theatre 
lighting  and  wireless  telegraphy.  Among  the  firms  displaying 
such  sets  were  the  Aster  Motor  Co.,  Ltd.,  Wembley  ;  the  Austin 
Motor  Co.,  Ltd.,  Northfield,  Birmingham  ;  Alvaston  Motors,  Derby  ; 
the  Bristol  Wagon  and  Carriage  Co.,  Ltd.  ;  Messrs.  Boulton  &  Paul, 
Ltd.  Norwich,  whose  exhibit  included  a  4J-H.P.  set  for  the  King 
of  Siam  ;  Messrs.  Brazil,  Straker  &  Co.,  Ltd.,  Bristol  ;  Messrs. 
VY.  H.  Dorman  ic  Co.,  Ltd.,  Stafford  ;  Messrs  Dixon  Bros,  and 
Hutchinson,  Ltd.,  Southampton  ;  Gleniffer  Motors,  Ltd.,  Annies- 
land,  Glasgow  ;  the  Green  Engine  Co..  Ltd.,  London  ;  the  Parsons 
Motor  Co.,  Ltd.,  Southampton  ;  and  Messrs.  Thomycroft  k  <^o., 
Ltd.,  Basingstoke  ;  Rushmore  Lamps,  Ltd.,  showed  the  Rushmore 
lighting  dynamo  and  engine  starter,  as  also  a  range  of  deck  electric 
lamps  and  searchlights  ;  Messrs.  Arthur  Lyon  i:  Co.,  of  Caxton 
House,  Westminster,  also  displayed  a  special  dynamo  for  boat  light- 
ing as  well  as  searchlights,  visual  signalling  apparatus,  and  a  wire- 
less signalling  set.  Finally,  reference  may  be  made  to  the  exhibit 
of  the  Rouzet  system  of  wireless  telegraphy  for  use  on  aeroplanes, 
seaplanes,  and  airships,  which  has  been  introduced  into  this  country 
by  Mr.  Alfred  Tiano,  of  Warnford  Court,  Throgmorton  Street,  E.C. 

A  New  "Underground"  Poster. — The  latest  Under- 
ground poster  takes  the  form  of  a  large  topographical  map  of  the 
Metropolis,  by  Mr.  Macdonald  Gill,  in  the  making  of  which  the 
draughtsman  has  given  unrestricted  licence  to  his  senee  of  humour. 
The  idea  is  a  novel  one,  and  full  justice  has  been  rendered  to  its 
possibilities.  The  principal  thoroughfares  and  buildings,  the 
parks,  the  river,  and  the  Underground  stations  are  shown,  and  the 
life  of  London  in  various  phases  has  been  dealt  with  by  the  artist, 
after  the  fashion  of  the  Middle  Ages,  every  district  being  made  to 
contribute  its  share  of  parodied  characteristics.  The  poster  is  sure 
to  arouse  more  than  ordinary  attention  wherever  it  is  exhibited. 

Annual  Dinner. — Tbe  directors  of  Electrical  In- 
stallations, Ltd.,  entertained  some  100  members  of  the  staff 
and  guests  at  their  seventh  annual  dinner,  held  last  Saturday  at 
the  Hotel  Europe,  Leicester  Square.  A  high  class  musical  enter- 
tainment followed.  Mr.  H.  F.  Simon  was  in  the  chair,  and 
he  referred  to  the  prevalent  labour  unrest  in  the  electrical 
contracting  industry.  Several  other  gentlemen  also  spoke,  and  the 
entertainment  was  voted  the  most  successful  yet  given  by  the 
company. 

Trade  Announcements—  Messrs.  Electrical  In- 
stallations, Ltd..  37,  Martin's  Lane,  Cannon  Street,  E.C,  notify 
that  their  telephone  number  is  now  3897  City  (3  lines). 

Messrs.  Lestek  B.  Betts  &  Co.,  Ltd.,  of  9,  London  Street,  E.C, 
have  been  appointed  pole  export  agents  for  the  Colonies  and 
England  for  the  Hurst  Electric  Manufacturing  Co.,  of  Belfast. 

An    Indian    Invitation. — The    Lahore    Electric 

Supply  Co.,  Ltd.,  is  about  to  open  an  extensive  showroom  at  its 
generating  station,  and  it  invites  manufacturing  firms  who  would 
like  to  be  represented  therein  to  communicate  with  it.  See  our 
advertisement  pages  to-day. 

Exhibition  in  Germany. — Arrangements  are  in  hand 
for  the  holding  of  an  Electrical  Exhibition  in  Frankfort-am-Main 
from  August  15th  to  September  Gth  next. 


LIGHTING  and  POWER  NOTES. 


Aberbargoed. — The  Rhymney  Valley  and  General  E.S. 
Co.  has  applied  to  the  B.  of  T.  for  consent  to  the  supply  of 
electricity  in  the  town  by  means  of  overhead  wires,  at  a  pressure 
of  230  volts. 

Aboyne. — E.L.  Scheme. —  Lady  Cowdray  has  decided 
to  withdraw  her  opposition  to  the  E.L.  scheme  which  extends  to  a 
portion  of  her  Birse  estate. 

Alder*  hot. — PROPOSED  New  Plant. — The  electrical 
engineer  has  advised  the  U.D.C  that  it  will  shortly  be  necessary  to 
augment  the  plant  at  the  electricity  works,  and  the  engineer  and 
members  of  the  Council  are  to  visit  places  where  plants  similar  to 
that  proposed  are  at  work,  and  report. 

Bedford. — The  Electricity  Committee  has  been  recom- 
mended to  extend  its  electricity  mains  to  the  works  of  the  Bedford 
Engineering  Co.,  at  a  cost  of  £180  ;  a  minimum  revenue  of  £60  per 
annum  has  been  guaranteed. 

ItiDffley. — A  canvass  is  to  be  made  of  probable  users  of 
electricity  in  Bailey  Hills,  with  a  view  to  extending  the  supply  to 
that  district. 

Brazil, — A  concession  has  been  granted  to  Sr.  Brandao 
for  the  utilisation  of  bydro-electric  power  from  the  upper  reaches 
of  the  8.  Francisco 'River.  The  capital  of  the  concessionaire  or  of 
the  company  working  the  concession  is  to  be  £1,000,000. — Board 
vt    Trade  Journal, 


Bury. — The  Electricity  Committee  is  applying  to  the 
B.  of  T.  for  sanction  to  erect  overhead  wires  to  cope  with  the 
demand  for  current  in  the  Woolfold  district, 

Colwyn  Bay.— Proposed  New  Generating  Station. — 

The  U.D.C  has  confirmed  a  schtme  for  the  erection  of  a  new 
electricity  generating  station  in  connection  with  the  destructor  at 
Bronynant.  The  estimated  cost  is  £21,000,  and  the  Lighting  Com- 
mittee pointed  out  that  the  present  station,  which  would  be  used 
for  distribution  purposes,  would  require  extensions  costing  about 
£10,000  by  1916,  The  scheme  is  to  be  submitted  to  a  consulting 
engineer.  The  North  Wales  Power  and  Traction  Co.  has  offered  to 
supply  electricity  to  the  Council,  and  is  to  supply  particulars  of 
its  proposal. 

Continental    Notes. — Austria-Hung  ah  v. — The   East 

Bohemian  Parschnitz  overland  electricity  station  has  commenced 
operation,  and  supplies  the  Trantenau,  Hohenelbe,  Braunau  and 
Koniginhof  districts.  It  is  proposed  that  the  West  Bohemian 
Pilsen  overland  station  should  first  supply  Pilsen,  Blowitz  and 
Rokit/.an,  and  later  Kralowitz,  Prestitz  and  Zbirow.  The  cost  of 
the  initial  network  is  estimated  at  1,140  million  kn.  An  association 
of  municipalities  in  Central  and  North  Bohemia  has  been  formed 
to  undertake  the  erection  of  an  overland  station  on  the  Mittelelbe. 
— Prager  Tgblt. 

A  union  has  been  formed  at  Prague  of  12  Czech  administrative 
districts  in  Middle  and  Northern  Bohemia  for  the  construction  of 
a  joint  electrical  generating  station  on  the  Lower  Elbe. 

The  Ban-  und  Betriebsgeeellschaft  f  iir  Centralanlagen,  of  Chem- 
nitz, is  about  to  build  a  large  electrical  generating  station  at  Tepl, 
in  Bohemia,  to  supply  the  towns  in  the  neighbourhood  of  Tepl  and 
some  14  adjacent  districts. 

Belgium. — The  Socio :e  de  la  Charbonnage  de  Sacre  Madame 
has  decided  to  convert  all  the  machinery  at  its  collieries  for 
electric  operation,  the  current  being  taken  from  the  Soci<St('  de 
l'Electricite  du  Bassin  de  Charleroi. 

Germany. — The  Bremen  municipal  authorities  are  reported  to 
have  ordered  two  5,000-h.p.  six-cylinder  vertical  Diesel  engines 
and  7, 000- volt  A.c.  generators  as  additions  to  the  electricity  supply 
plant  of  that  city. 

Norway. — It  is  reported  from  Hardanger  that  an  "  all-electric  " 
dairy — the  first  in  the  countrj — is  to  be  erected  by  a  company 
formed  for  that  purpose. 

According  to  the  annual  report,  the  extra  load  thrown  on  ths 
Kristiania  municipal  electrical  works  during  the  last  year,  due  to 
new  installations,  amounted  to  2,480  KW.  for  lighting  and  3,147 
kw.  for  power.  The  maximum  load  reached  13,578  kw.,  instead 
of  15,000  kw.,  as  anticipated,  and  the  total  kw,  installed  was 
29,737. 

Dundee. — Year's  Working. — The  gross  profit  of  the 

Corporation  electricity  department  for  the  past  year  was  £24,981, 
a  decrease  of  £1,465,  chiefly  accounted  for  by  reductions  in  the 
price  of  electricity.  The  total  number  of  units  sold  was 
10,050,.H80,  an  increase  of  1,696,414,  and  the  working  costs  were 
£27,459,  an  increase  of  £4,4*9,  a  third  of  which  is  represented  by 
fuel,  which  increased  in  price  by  40  per  cent. 

Edinburgh. — B.  ok  T.  Inquiry. — An  inquiry  was 
conducted  last  week  by  the  Hon.  T.  H.  W.  Pelham  into  the 
applications  of  the  Edinburgh  Corporatic  n  to  supply  electrioity  to 
Cramond,  Corstorphine,  Colinton,  Liberton  and  Newton,  and  of 
the  Colinton  Tramways  Co.  to  supply  electricity  to  Colinton  and 
Corstorphine.  The  County  Council  favoured  the  Corporation's 
proposal. 

The  proposal  of  the  E.L.  Committee  to  insert  a  clause  in  the 
Draft  Edinburgh  E.L.  (Extension)  Order  to  allow  it  to  apply  the 
net  surplus  in  any  year  to  any  of  the  purposes  of  the  undertaking, 
including  the  formation  of  a  fund  for  working  capital,  has  been 
adopted  by  the  T.C. 

Epsom. — Rural.    Electricity    Supply. — An   inquiry 

was  held  at  the  B.  of  T.  last  week  by  Mr.  Booth  into  the  applica- 
tion of  Mr.  Gilbert  Allom  for  a  prov.  order  for  the  supply  of  elec- 
tricity in  the  parishes  of  BanBtead,  Walton-on-the  Hill,  KiDgswood 
and  district.  The  proposal  was  to  obtain  electricity  in  bulk  from 
Leatherhead\  and  possibly  Sutton,  and  to  supply  it  to  the  district 
mentioned  for  lighting  purposes  at  8d.  per  unit,  with  a  primary 
charge  of  13s.  4d.  per  quarter.  The  proposal  was  opposed  by  the 
Epsom  and  Reigate  R.D.C's.,  but  eventually  an  agreement  was 
reached. 

Guisborough.—  Proposed  E.L. — The  Cleveland  E.P. 
Co.  has  informed  the  U.D.C.  that  it  is  prepared  to  supply  elec- 
tricity to  private  consumers  in  the  town  if  the  latter  will  under- 
take the  wiring  at  the  same  charges  as  are  in  force  at  Carlin  How. 
Inquiries  are  to  be  made. 

Hastings. — The  T.C.  has  adopted  the  following  scale 

of  charges  for  outside  lighting  at  cinematograph  theatres: — 4jd. 
per  unit  up  to  5,000  unitB  per  annum,  2d.  per  unit  between  5,000 
and  10,000  units  per  annum  and  ljd.  per  unit  above  that.  The 
consequent  reduction  in  revenue  is  estimated  at  £270  per  annum. 

Hornsey.  —  Proposed    Loan. — The    B.C.    is    seeking 

sanotion  to  borrow  £13,744  for  the  erection  of  the  first  section  of 
the  sub-Btation  at  Fortia  Green. 
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Ilnkmondwlke. — [ncreased  Charger. — The  (J.D.O. 
has  Increased  the  prloe  of  eleotriolty  for  lighting   pnrpoiM  bo  M. 

per  unit,  inn!  tor  power  by  BO  |>er  bent.,  the  sliding  Male  I"  n  main 
in  force,  with  discounts  of  20  per  cent.    The  new  Male  oomei  Into 

OpiTatinll   Oil    Mliy    Int. 

The  Council  ha«  received  sanction  from  the  L.G.B,  to  the  whole 
of  the  loanH  asked  for  in  respect  of  thi  eleotriolty  nndertaking1. 
Thin  grant  in  significant  in  view  of  the  application  of  Dewiburj  to 

incorporate  1 1  ink  inonil  wike. 

Hinckley. — B.  ok  T.  Im.m  iry. — An  inquiry  has  been 

held  this  week  into  the  application  of  the  Midland  Bleotrio  and 
Light  and  Power  Co.  for  a  prov.  order  to  supply  eleotriolty  for 
lighting  in  the  parishes  of  Harwell  and  Earl  Shilton  in  the 
Hinckley  II.D.C.  The  opposition  pointed  out  that  tin  parishes 
were  being  supplied  by  the  Leicestershire  and  Warwickshire  Elec- 
trical Power  Co.,  and  that  this  was  the  same  concern  as  wan 
applying.  The  Inspector  commented  on  the  unprofitable  character 
of  such  a  district,  ami  the  unliklihood  of  competition  there. 

II ford.  —  The  U.D.C.  has   decided  to  oppose  the  Bill 

conferring  further  powers  upon  the  North  Metropolitan  E.P. 
Supply  Co.,  and  the  North  Metropolitan  E.P.  Distribution  (  o. 

Kettering. — Loan  Sanction. — The  II.D.C.  has  received 

the  consent  of  the  L.G.B.  to  a  loan  of  £12,000  for  electricity  works 
extensions. 

Llanfair  Caereinion.— EX.  Scheme. — A  town's  meet- 
ing has  decided  to  proceed  with  the  proposed  E.L.  scheme. 

London. — Battersea. — The  Electricity  Committee  has 
recommended  the  B.C.  to  sanction  the  expenditure  of  a  further 
£600  upon  the  outside  lighting  hire  scheme. 

The  L.C.C.  has  been  recommended  by  its  Finance  Committee  to 
sanction  the  borrowing  by  the  Woolwich  B.C.  Electricity  Depart- 
ment of  £1,841,  as  to  £934  for  mains  and  £907  for  transformers 
and  switchgear  ;  and  of  £7,280,  as  to  £1,200  for  mains,  £880  for 
services,  £740  for  meters  and  £4,460  for  electrical  apparatus  to  be 
supplied  on  the  hire-purchase  system.  The  St.  Marylebone  B.C. 
having  decided  not  to  take  up  the  loan  of  £10,825  granted  in 
November,  1913,  for  the  purpose  of  its  electricity  undertaking, 
the  L  C  C.  has  been  recommended  by  its  Finance  Committee  to 
cancel  the  same. 

Hackney. — The  Finance  Committee  of  the  B.C.  proposes  to 
transfer  £2,500  from  the  estimated  surplus  of  £7,848  on  the 
electricity  undertaking  for  the  year  ended  March  31st  next  to  the 
credit  of  the  reserve  fund,  the  balance  to  go  in  aid  of  the  rates. 

Manchester.  —  Street  Lighting.  —  The  Electricity 
Department  has  fixed  four  half-watt  lamps  at  the  junction  of 
Market  Street  and  Cross  Street.  It  is  intended  to  suspend  similar 
lamps  from  the  tramway  poles  in  Oxford  Road  ;  centrally-suspended 
arc  lamps  are  to  be  fixed  from  Whitworth  Street  to  Deansgate. 

Mansfield. — Loan  Sanction. — The  T.C.  has  received 

sanction  to  the  borrowing  of  the  following  for  the  purposes  of  the 
electricity  undertaking  : — £2,000  for  mains,  £1,000  for  services, 
£1,650  for  boiler,  superheater,  &c,  and  £350  for  mechanical  stoker 
and  driving. 

Middlesbrough, — Negotiations  are  proceeding  between 
the  Lighting  Committee  and  the  Cleveland  and  Durham  E.P.  Co. 
in  respect  of  a  supply  of  eleotricity  for  lighting  purposes  at  North 
OrmeBby. 

Middleton,    near    Teesdale.  —  Proposed   E.L. — Mr. 

Best,  who  is  promoting  an  EL.  scheme  for  the  parish,  has  applied 
to  the  Durham  C.C.  for  consent  to  the  erection  of  posts  for  overhead 
wires. 

Peterboro'. — Proposed  Loans. — The  T.C.  has  decided 

to  increase  its  application  to  the  L.G.B.  for  borrowing  powers  by 
£1,000  for  mains,  and  £600  for  services,  in  connection  with 
electricity  extensions. 

Peterhead.  —  Proposed   E.L.  —  As    a  result    of   the 

circulars  which  the  manager  of  the  gas  works  issued  to  gas 
consumers  to  find  out  whether  they  were  inclined  to  adopt 
the  electric  light,  and  in  which  he  took  the  precaution  to  inform 
them  that  electricity  would  cost  twice  as  much  as  gas,  only  50 
favourable  replies  have  been 'received. 

Rochdale. — Loan  Sanction. — The  L.G.B.  has  sanc- 
tioned the  loan  of  £65,000  for  extensions  of  buildings  and  plant  at 
the  electricity  works. 

Southend-on-Sea.  — A    Surcharge.  —  The    District 

Government  auditor  recently  disallowed  a  payment  of  £9  5s.  4d.  for 
the  expenses  of  the  electrical  engineer  in  attending  a  conference 
at  Harrogate.  The  T.C.  appealed  to  the  L.G.B.,  which  has  remitted 
the  surcharge  to  the  extent  of  £8  7s.,  with  an  intimation  that  it 
will  not  grant  remission  of  any  part  of  any  future  surcharge  on 
similar  expenditure.  As  to  the  balance  of  18s.  4d.,  the  L.G.B. 
considered  that  the  engineer  should  refund  it,  and  the  Council  has 
requested  him  to  do  so,  as  it  constituted  his  personal  expenses  at 
the  conference. 

Southampton.— Hiring    Charges.— Owing    to    the 

rental  of  electric  radiators  being  increased  by  the  T.C.  to  10s.  per 
annum,  some  160  radiators  have  been  returned,  and  it  has  been 
decided  to  revert  to  the  original  charge  of  4s.  per  annum  for  old 
pattern  radiators,  the  new  ones  to  remain  at  10s. 


Stockton-on-Tees. — Tb<    r.<\ 

eii-.i ni-it y  to  tha  Boar  mill   ol  'mi\ 

flirt.. i    ■  pa     K  V.  .    |  ■ 

I     a 
minimum  minimi  eoiiKiiuiptn.n  i 

.Swansea,     i:   pi  Relief.— The   B.<  led   u> 

net  i.n  tin-   r.  mendatlon   of   •  b<    I 

186)  mi. i  allocate  I  1,200  ont  of  tbeeetimab 

t  rioity  under' 

Torpoinf. —  E.L,  Scheme  Amu 

adopted  IB  agreement  with  thi 

triiity  fox  live  yean     Doubt  wan  expressed  as  to  whether  the  pro- 
posed company  would  be.  funned. 

Tvneiiiotith. — Xiar's  Working. — The  profit  on  the 

electricity    undertaking  for    the    year   just   ending  is  stated  to  \*-. 
about  £l,oi)ii,   In   spite  of  the  rereane  being   rednoed  by   I 
due  to  the  reduction  of  the  price  of  current. 

Wallasey. —  Loah  Sasotiox.-  The  L.G.B. hi 

a  loan  oi  £65,000  for  the  erection  by  the  Corporation,  of  ■ 

electricity  station  in  Poulton,   which   is  to  be  completed   by   about 
the  end  of  the  year. 

Warwick. —  Sewage  Pumpihg. — The  T.C.  has  decided 

to  take  a  supply  of  electricity  for  power  purposes  for  the  sewage 
farm  from  the  Electrical  Co.  on  a  yearly  payment  of  £ 

We  in. — The   U.D.C.   has  retained   Mr.  A.   J.   Leigh  as 

consulting    engineer    in    connection    with   the   proposed   electric 
lighting  scheme. 


TRAMWAY  and  RAILWAY  NOTES. 


Continental  Notes. — Hungary. — The  Danube  Steam- 
ship Co.,  which  owns  collieries  at  Funfkirchen,  Hungary,  has 
decided  to  convert  its  12i  miles  of  tramway  from  the  mines  to  the 
railway  at  Mezog  to  electric  traction. 

Russia. — According  to  the  Rubs.  Handelsnackr,  the  electrifica- 
tion of  the  Baltic  and  Warsaw  railways  is  to  be  commenced  in  the 
spring  of  1915.  The  total  expenditure  involved  amounts  to 
15  million  roubles.  The  lines  to  Siverskaja,  Gatschina  and 
Oranienbaum  will  be  converted  first. 

Darlington. — Year's  Working. — The  total  revenue  of 

the  Corporation  tramways  department  for  the  year  just  completed 
was  £11,833,  an  increase  of  £334  upon  the  previous  year.  The 
passengers  carried  numbered  3,790,000,  an  increase  of  16,000.  The 
car-mileage  was  380,400,  and  the  receipts  were  7'43d.  per  car-mile. 

Dearne     Valley     (Yorks.).  —  Tramway      Scheme 

Approved. — Subject  to  certain  modifications,  the  Light  Railway 
Commissioners  have  approved  of  the  proposed  Dearne  Valley  light 
railway  scheme,  which  is  being  promoted  by  the  Wombwell, 
Wath,  Bolton  and  Thurnscoe  Councils. 

Dundee. — Year's  Working. — The  Corporation  tram- 
ways undertaking  shows  a  gross  profit  of  £25,023  for  1913.  The 
net  profit  was  £10,764,  an  increase  of  £2,300  on  the  previous  year, 
and  the  passengers  carried  numbered  17,734,162,  an  increase  of 
700.000. 

The  B.  of  T.  inspection  of  the  extension  of  the  Blackness  Road 
tramway  line  took  place  last  week.  The  new  section  cost  £5,000 
to  construct  and  equip.  It  is  intended  to  double  part  of  the 
tramway  track  at  Morgan  Academy. 

Edinburgh.  —  Tramway   Extension  Dropped.  —  On 

the  grounds  that  the  route  could  not  be  made  to  pay,  the  T.C. 
has  adopted  a  motion  to  delay  the  proposed  tramway  extension  to 
Corstorphine. 

Huddersfield.  — Tramway  Extensions,  &c  —  The 
B.  of  T.  has  sanctioned  the  doubling  of  the  tramway  track  from 
Fartown  Green  Road  to  Smithy. 

The  Tramways  Committee  is  to  meet  a  deputation  from  the  South 
Crosland  U.D.C.  with  reference  to  the  proposed  extension  of  the 
tramways  to  Netherton. 

The  Corporation  proposes  to  lay  a  double  line  of  tramway  along 
New  Hey  Road. 

Japan.— The  Tokio  Municipal  Assembly  has  passed  a 
project  for  the  construction  of  a  suspended  electric  tramway— an 
aerial  ropeway — from  Ueno  to  Asaknsa. 

Liverpool.— Proposed  Tramway  Goods  Traffic. — 

In  a  report  on  a  proposal  to  inaugurate  a  service  of  tramway 
wagons  and  trailers  for  the  conveyance  of  goods,  the  tramway 
manager,  who  bas  been  instructed  to  enter  into  negotiations  with 
other  tramway  authorities  interested,  says  that  the  most  that  could 
be  done  with  the  existing  lines  would  be  to  run  three  or  four  goods 
tramcars  per  day.  If  found  successful,  a  more  elaborate  system 
could  be  established,  providing  that  the  Dock  Board  and  the  Bootle 
Corporation  were  prepared  to  grant  the  necessary  facilities,  and 
and  that  at  least  1,314,000  tons  of  traffic  per  annum  was  guaranteed, 
which  at,  say,  2Jd.  per  ton  per  mile  by  the  new  system,  would 
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provide  a  revenue  of  £  105,394  per  annum.  The  scheme  would 
involve  the  electrification  of  the  dock  railway  or  the  construction  of 
a  line  of  tramways  parallel  with  it,  and  the  construction  of  tram- 
ways for  dealing  with  the  traffic  between  Alexandra  Dock  and 
Brunswick  Dock  and  Knotty  Ash,  at  a  total  cost  of  £246, 750.  The 
South  Lancashire  Tramways  and  Prescot  Light  Railway  has  pro- 
mised to  co-operate  with  the  Tramways  Committee  in  any  scheme 
it  may  bring  forward  for  the  transport  of  merchandise  over  its 
system. 

Manchester. — A  Tramway  Report. — As  a  result  of 

his  investigations  into  the  tramway  systems  of  the  chief  Continental 
and  American  cities,  Mr.  McElroy,  general  manager  of  the  Cor- 
poration tramways  department,  has  now  prepared  a  report  dealing 
with  the  passenger  transport  problem  in  Manchester.  He  recom- 
mends the  construction  of  new  arterial  routes  ;  the  provision  of  new 
tramway  termini  on  the  old  infirmary  site,  in  Albert  Square  and  St. 
Peter's  Square,  in  High  Street,  and  in  Cannon  Row  ;  the  opening 
up  of  negotiations  with  the  Salford  Corporation  regarding  the 
tramway  traffic  entering  from  that  side  ;  and  the  introduction  of 
a  limited  system  of  transfer  tickets.  The  report  indicates  that  if 
the  Tramways  Department  is  to  develop  the  transit  facilities  of 
the  city,  a  limit  must  be  placed  for  a  time  upon  the  amount 
applied  from  the  revenue  to  rate  relief,  which  should  not  exceed 
£100,000  per  annum.  The  construction  of  underground  railways 
and  underground  subways  for  tramcars  cannot  be  justified  on 
account  of  the  great  initial  cost,  unless  a  very  large  traffic  is  dealt 
with.  Other  points  to  be  considered  by  the  Tramways  Committee 
are  improvements  in  the  loading  and  unloading  of  cars  ;  the  number 
of  stopping  places  to  be  reduced  in  order  to  increase  the  speed  of 
the  cars  ;  the  simplification  of  fare  collecting  ;  and  the  provision 
of  shelters  and  refuges.  The  report  does  not  favour  elevated  rapid- 
transit  lines,  but  declares  that,  in  the  near  future,  Manchester  will 
have  to  be  provided  with  rapid-transit  facilities,  preferably  to 
work  in  conjunction  with  the  surface  lineB. 

Itocudale- — Tramway  Accident  Inquiry. — On  Tues- 
day, Lieut.-Col.  Druitt  concluded  an  inquiry  into  the  tramway  acci- 
dent in  John  Street  on  February  14th.  The  driver  of  the  car  stated 
that  on  the  night  of  the  accident  he  examined  the  brakes  and 
ganders  and  found  them  in  good  condition.  In  John  Street  the 
rails  were  very  greasy,  and  when  he  released  the  hand-brake  he 
found  that  the  wheels  were  not  revolving.  He  reversed  the  motor, 
but  the  trolley  came  off  and  he  was  then  practically  helpless.  He 
did  not  try  the  magnetic  brake  before  reaching  John  Street.  Col. 
Druitt  subsequently  inspected  the  sanding  apparatus. 

Station!. — The  Potteries  Electric  Traction  Co.  is  instal- 
ling a  service  of  motor-'buses  to  run  in  conjunction  with  the 
tramways  on  routes  which  are  at  present  overcrowded.  The  com- 
pany is  also  opening  a  'bus  service  between  Tunstall  and  Biddulph 
and  Tuftstall  and  Talke. 

Stoke-on-Trent. — Electric  Vehicles. — The  Cleansing 

sub-Committee  has,  we  learn,  decided  to  make  a  trial  with  a  Fram 
electric  street  sweeping  machine. 

U.S.A. — The  Commonwealth  Edison  Co.,  of  Chicago, 
haB  reduced  the  maximum  price  for  electricity  for  charging  electric 
vehicle  batteries  in  public  garages  from  2£d-  to  2d.  per  KW.-hour 
except  between  the  hours  of  4  p.m.  and  8.30  p.m.  during  November, 
December,  January  and  February. 

West    Ham.  —  Standardisation    of     Cars.  —  The 

Tramways  Committee  has  decided  to  obtain  15  covered  bogie 
tramway  cars,  of  the  L.C.C.  type,  and  to  standardise  as  far  as 
possible  on  two  classes  of  cars,  using  standard  trucks,  equipments 
and  bodies.  These  will  include  single  truck  cars  to  carry  60 
passengers  and  bogie  cars  to  carry  78  passengers,  the  former  with 
not  less  than  35-b.h.p.  motor  equipment  and  the  latter  with  not 
less  than  45-b.h.p.  equipment.  Arrangements  are  to  be  made  to 
replace  70  controllers  with  the  new  standard  type. 


Wireless  at  Lake  Chad. — An  important  network  of 
seven  wireless  stations  has  recently  been  completed  in  the  neigh- 
bourhood of  Lake  Chad,  with  a  view  to  improving  military  com- 
munication in  this  district.  It  would  be  practically  impossible 
yet  to  establish  telegraphic  communication  by  wire  in  this  locality : 
certainly  the  volume  of  traffic  would  not  justify  the  capital  ex- 
penditure and  risks  incurred  in  erecting  and  maintaining  a  line. 
Six  small  radio-stations  have  therefore  been  installed.  Each  was 
designed  for  a  range  of  20O-300  km.,  and  since  coolie  transport  had 
to  be  depended  on  for  several  hundreds  of  miles,  the  equipment 
was  ordered  for  delivery  in  hermetically  sealed  cases  eaoh  weighing 
not  more  than  151  lb.  total.  Each  station  was  provided  with  two 
98J-ft.  steel  masts,  a5-H.p.  petrol  motor  and  a  1,000  cycles  per  second 
Bethenod  alternator.  The  condenser  capacity  =  0'05  mfd.  in  each 
case,  and  the   note  of  the  spark  can  be  altered  by  varying  the 
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alternator  excitation.  The  six  southern  stations  (see  map)  were 
completed  early  last  year,  and  connect  to  the  French  West  and 
Central  African  telegraph  networks  at  Nguigmi  and  Fort  Lamy 
respectively.  To  the  difficulties  and  discomforts  of  transport  were 
added  technical  difficulties  due  to  climatic  conditions  generally, 
and  ionisation  of  the  atmosphere  in  particular.  With  1,300-m. 
waves,  the  maximum  range  by  day  was  150  km.  (96  miles)  :  with 
3,500-m.  wave  length,  good  communication  was  established  up  to 
650  km.  (410  miles),  despite  the  small  power  available.  Wooden 
masts  33  ft.  in  height  were  mounted  on  top  of  the  metal  masts  ; 
the  antenna'  are  of  the  horizontal  sheet  type,  and  earthing  is  im- 
proved by  utilising  the  sheeting  of  the  transport  cases  as  ground 
plates.  The  Beventh  station  (at  Faya)  was  constructed  of  spare 
parts  provided  for  the  other  six  stations.  Communication  was  at 
once  established  with  Wadai,  and  then  with  Fort  Lamy  (455  miles). 
In  recognition  of  the  great  difficulties  which  he  overcame  in 
completing  this  important  service,  it  is  propoeed  to  admit  Captain 
Chaulard  to  the  Legion  of  Honour. 

Wireless  at  Sea. — An  Association  of  Wireless  Tele- 
graphists has  been  formed,  consisting  of  operators  on  board  ship, 
who  allege  that  they  are  paid  on  a  lower  scale  than  anyone  else  at 
sea  (20s.  to  35s.,  some  55s.,  a  week). 


CONTRACTS  OPEN  and  CLOSED. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Imperial   Wireless  System. — During   the  week  the 

Select  Committee  of  the  House  of  Lords  has  continued  the  inquiry 
into  the  allegations  against  Lord  Murray.  On  Tuesday  last  Lord 
Murray  himself  gave  evidence. 

Marconi  Wireless  Patents. — The  action  brought  by 

the  Marconi  Wireless  Telegraph  Co.  of  America  against  the 
National  Electric  Signalling  Co.  (Fessenden's  system)  in  the  United 
States  Circuit  Court  for  infringement  of  Lodge's  patent  No.  609,154 
(corresponding  to  English  patent  No.  11,575  of  1897,  which  has 
been  prolonged  for  seven  years)  and  Marconi's  patent  Xo.  763,772 
(corresponding  to  English  patent  No.  7,777  of  1900,  which  was  up- 
held in  the  English  Courts  a  few  years  ago)  ended,  on  the  18th 
inst.,  in  a  judgment  for  the  plaintiffs.  The  judgment,  which 
corresponds  with  those  which  have  been  delivered  in  other 
countries,  declares  both  patents  to  be  valid,  and  to  be  infringed  by 
he  defendants'  system. 


OPEN. 

Australia. — Newcastle. — April  29th.  P.M.G.  Elec- 
trically-controlled clocks  at  Post  Office,  Newcastle,  N.S.W. 
Schedule  No.  361.     See  "  Official  Notices  "  March  20th. 

May  12th.  P.M.Gr.'s  Department.  Standard  batteries  for  all 
States  ;  Schedule  So.  1,010.     See  "  Official  Notices"  to-day. 

Victorian  Railways. — May  13th.  One  hundred  enclosed  arc 
lamps.     Deposit -t  5.    Mr.  E.  B.  Jones,  acting  secretary. 

Austria.  —  Nadworna. — Installation  of  public  and 
private  electric  lighting  and  a  water  supply  service.  Tenderers 
must  submit  their  own  plans  and  specifications.  Particulars  of 
the  Stadtgemeinde,  Nadworna,  Galicia. 

Sniatyn. — Installation  of  an  electric  lighting  service,  erection 
of  a  generating  station,  &c  Particulars  of  the  Magistrat  in 
Sniatyn,  Galicia. 

Bedford. — April  1st.    Corporation.     12  months'    supply 

of  high  and  low-tension  cables  ;  one-phase  A.c.  induction  house 
service  meters;  metal-filament  lamps.  See  "  Official  I  Notices  " 
March  13th. 
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Itcluriiiiii. —  April  9th.  The  municipal  aothoritiei  of 
Bohaerbeek  (Salle  dq  College,  80  Rue  de  la  Roche)  are  uniting 
tenderH  (or  eleotrioity  meters  and  eleotrlo  oablMi 

Bray.    April  7t,h.     U.DO.    General   itoree  and  atorw 

for  electric  light  workH.     Bee  "  « Mlloinl  Notices  "  March  i:ith. 

Carlisle. — April  1st.    Ironmongery,  packing  and  jointing 

materials,  oHf,  \c,  tor  u  year,  for  the  Corporation  BH'otrlotty 
Departnlent.  Mr.  i<\  w.  Parse,  Bleotrloal  Ehufrlseer,  \  ictoria 
Viaduct  (returnable  deposit  of  r>«.  for  each  schedule), 

lievonport. —  April  Ht,h.  l,280-KW.  turbo- alternator, 
with  condensing  plant,  two  50Q-KW,  rotary  eonverteiB  and  switl  b 
(rear,  for  the  Borough  Electricity  Department.  See  "  Official 
NoticeH  "  March  20th. 

Dublin.— March  80th.  G.N. It.  of  Ireland.  Re-plating 
of  electric  battery  in  connection  with  Hill  of  Howth  electric 
tramway.     See  "Official  Notices"  March  lHth. 

Edinburgh. —  March   80th.    Three  or   twelve  months' 

supply  of  coal  (washed  singles,  washed  pearls,  and  washed  or  dry 
small  dros»  or  (rum)  for  the  Electricity  Department.  Specifications, 
Ace.,  from  Mr,  F.  A.  Newington,  Dewar  Place. 

April  6th.  Midlothian  and  Peebles  Asylum.  Six  months' 
supply  of  electric  fittings.  Forms  of  tender  from  the  Clerk  and 
Treasurer,  19,  Ileriot  Row. 

Glasgow. — April  7th.  Twelve  months'  supply  of  stores, 
fuel,  &c,  for  the  Tramways  Department.  Specification  from  Mr. 
J.  Dalrymple,  General  Manager,  46,  Bath  Street. 

Gloucester. — Low-tension,  paper-insulated  cable,  for  the 
Eleotricity  and  Tramways  Committee.  See  "Official  Notices" 
to-day. 

Holywell.  —  Electric  light  installation,  workhouse 
infirmary,  for  the  B.  of  G.     Mr.  A.  J.  Leigh,  Xorthwich. 

Kirkcaldy. — Tenders  are  to  be  submitted  to  the  Tram- 
way ( Committee  for  four  new  cars  with  glass  weather  screens. 

Keighley. — March  31st.  Cabling  for  electric  lighting. 
&c,  at  Technical  Institute  extensions.  See  "Official  Notices" 
to-day. 

Loudon. — L.C.C.  April  !>th.  Installation  of  05  wiring 
points,  85  lights,  and  two  power  points,  at  Moxey  Road  centres, 
Woolwich.     See  "  Official  Notices  "  March  20th. 

Manchester. — March   30th.       Telegraph   and    electric 

fittings  and  electric  li?ht  wires  for  a  year,  for  the  Lanes,  and 
York^.  Railway  Co.  Mr.  Waring,  Stores  Department,  Osborne 
Street,  Manchester. 

Portsmouth.  —  'J,000-kw.  turbo-alternator  complete, 
for  Borough  Electricity  Department.  See  "  Official  Notices " 
to-day. 

Rathkeale  (Co.  Limerick). — April  18th.    (ias  engines 

and  suction  plant,  dynamos,  storage  battery,  switchboard,  overhead 
lines  and  street  lamps,  for  Rathkeale  Electric  Lighting  and  Power 
Co.    See  "  Official  Notices"  to-day. 

Rochdale. — April  15th.1  Corporation.  Boiler  feed 
pumps  and  crane.     See  "  Official  Notices  "  to-day. 

Russia. — Mariupol. — May  1-tth.      Concession  for  the 

building  and  working  of  an  electric  tramway.  Particulars  of  the 
Municipality,  Mariupol,  Province  of  Ekaterinoslov,  Russia. 

Servia. — April  3rd.  The  Servian  Ministry  of  Public 
Works,  in  Belgrade,  is  inviting  tenders  for  1,000  metres  of  insulated 
telephone  cable. 

Shanghai.  —  March  30th.  The  Municipal  Council  is 
inviting  tenders  for  two  motor-driven  fire  pumps.  Particulars 
from  Messrs.  J.  Pook  &  Co.,  (58,  Fenchurch  Street,  E.C. 

Spain. — April  5th.  The  municipal  authorities  of  Bercero 
(Province  of  Valladolid)  are  inviting  tenders  for  the  concession  for 
the  electric  lighting  of  the  town. 

Switzerland. — Lausanne. — The   Kreisdirection  of  the 

Swiss  Federal  Railways  in  Lausanne  is  prepared  to  receive  tenders 
for  the  supply  of  sundry  electrical  material  (wire,  insulators, 
brackets  &j.).  Particulars  from  the  Kreisdircetion  der  Swtiz., 
Bundes  Bahnen,  in  Lausanne. 

Tunforidge  Wells. — April  30th.  Corporation.  Supply 
of  4,000  tons  of  small  coal  for  use  with  underfeed  stokers. 
Specifications  from  the  Borough  Electrical  Engineer,  Electricity 
Works,  Stanley  Road. 

Wallasey. — April  7th.  Economisers,  extra-high-tension 
cables,  extra-high-tension  switchboard,  engines,  alternators  and 
condensers-,  hand-power  overhead  travelling  crane,  rotary  con- 
verters, transformers,  water-tube  boilers,  for  the  Borough  Elec- 
tricity Department.     See  "  Official  Notices  "  Maroh  13th. 


Uigan. — April    18th. 

•  lay. 
April  20th.    Oorporatlon  bt  oable,  tr-> 

H«  Itobgaar.  'lay 

Warrington. — March  8 1st 
B.B  i.   iwitohboard   panel,   for   Electricity    and    Tzamwayi  Com 
mifctM      Bee  " Official  Notices     Harol 

\pril  14th,    One yeti  i supply ol  motors    i 
the  Borough  Electricity  Dept,    gee  'Ofl    la  'lay. 


CLOSED. 
Accrington. — The  Corporation  of  Accrington  I 

placed  a  contract  with   Leyland  Motors,  Ltd.,  for  a  :>0-ii.i\  motor 
tower  wagon  for  the  use  of  the  electrical  department. 

Australia. — P.M.G.'a  Department 

Nkw  8oith  Walks     30,000   Pattern  »  Inialatora,  4:112.— Flrabrtok  »nd 

[nsn'ator and  PotmryCo. 
75,0()()  gnlvanlHrd-steel  splndlaa  (or  use  with  Pattern  ll  Insulators,  £1,150.— 

WilliamB  &  Co. 
18,(X)iH'  1    spindles  for  use  with  Pattern  A   b 

Mcpherson's  Pty.,  Ltd. 
Victoria,     lj!  mile,  various  sizes,  switchboard  cable,  £282.- Siemens  Bro». 

Dynamo  Works,  Ltd. 
Ql  EEN8I  am.  eel  conductor  cords,  £200  ;  1,600  four  conductor 

cords,  £72. -B.I.  and  HeUhy  Oble 
75  c.b.  table  pattern  telephones,  i'lKi);  60  ditto,  £139  ;  and  other  telephone 

material. — J.  Paton  &  Co. 
Westkrn    Ai -tbai.ia.-6  000  porcelain    insulators,   £90  —Commonwealth 

Art  Pottery   and   Insulator  Co.  Pty.,  Ltd.;  83  cast-iron  cable   lointing 

boxes,  type  "C,"  £193.— A.  M.  Bryan. 
N.S.  Walks  Piratic  Works  Department.— 226  miles   of  Ka'vams^d  Iron 

felogrBrh   wire,  £11  6s.  3d.  per  ton.— R.  Johnson,  Clapham  ,v  Morris, 

Ltd  —Tend.  r«. 

I'oiiram. — Electricity  Supply  :  — 
Bnotion  uas  eneine  and  gas-producing  plant.  £747.— P.  Hornsby  &  Sor.-. 
Dynamos,  Bwitcbboa'd,  Sc  ,  £1,801.— Sutherland  &  Ashman. 
Wire  and  cables,  i'435.  -  Stiffens  &  Noelle.—  Melbourne  Age. 

■tarns!  ey. — The  Education  Committee  has  accepted  the 

tender  of  Mr.  A.  Brown,  at   £55,  for  installing  electric  light  at 
Park  Iliad  Council  School. 

Bedford. — The  T.O.  has  accepted  the  tender  of  Messrs. 
Gwynnes.  Ltd.,  of  Hammersmith,  W.,  for  electrically-driven  pumps 
at  the  waterworks,  at  £3,190. 

Belgium. — Five  concerns  submitted  tenders  last  week 
to  the  Sock'ti':  Nationale  des  Chemins  de  Fer  Vicinaux,  of 
Brussels,  for  the  overhead  electrical  equipment  of  the  local  electric 
railway  between  Ghent  and  Loochristry,  the  lowest  being  that  of 
Messrs.  Biske,  Livron  &  Kalinowsky,  of  Liege. 

Exeter. — The  Tramways  Committee  has  ordered  four 
tramcars  from  Messrs.  Dick,  Kerr  &  Co.,  Ltd.,  for  £2,832. 

London.—  L.C.C. — The  Asylums  Committee  has  accepted 

the  following  annual  tenders  : — 

Electrical  sundries.— Cox-Walkers,  Ltd. ;  A.  F.  Goodwin  i  Co.  ;  Edison 
and  Swan  U.E.L.  Co  .  Ltd.  ;  G.E.  Co..  Ltd. ;  Falk,  Stadelraann  A  Co., 
Ltd.;  G.  Maclel'an  &  Co.;  Veritys,  Ltd.;  W.  White  a  Co. ;  Siemens 
Bros.  Dynamo  Works,  Ltd. 

Electric  lamps.— Edison  &  Swan  TJ.E.L.  Co.,  Ltd. ;  G.E.  Co  ,  Ltd. ;  British 
Thomson-Houston  Co.,  Ltd. ;  Siemens  Bros.  Dynamo  Works,  Ltd. 

The  Metropolitan  Asylums  Board  has  received  the  following 
tenders  for  the  installation  of  a  motor-generator  at  Queen  Mary's 
Hospital  : — 

Napier  Kimber,  Ltd (accepted)   £169  10 

Johnson  &  Phillips,  Ltd  189    0 

i  F.  M.  Hrrckt'r  &  Co  .  Ltd 190    0 

Malcolm  &  Allan,  Ltd 210    0 

Kpasraoietti,  Ltd.  210    0 

C   H.  Cat  heart  &  Co 225    U 

Crompton  A :  Co  ,  Ltd 258    0 

The  Fire  Brigade  Committee  reports  having  received  the  under- 
mentioned tenders  for  the  installation  of  the  electric  light  at 
the  Belsiz?  fire  station  ■ — 

A.  Newman.  Ltd {recommended >   ±156 

i}.  E.  Taylor  a;  Co 179 

Tredegar  &  Co J95 

(1.  Westoa  &  Sons,  Ltd 195 

R.  H.  &  J.  Pearson,  Ltd 203 

Buchanan  &  Curwen  S6J 

The  Committee  recommends  that  the  offer  of  the  Tudor 
Accumulator  Co.,  Ltd.,  be  accepted  to  repair  the  batteries  of  an 
electrically-driven  escape  van,  at  £66. 

The  Highways  Committee  recommends  that  the  work  of  addi- 
tional windings  to  be  placed  on  17  motor-generators  at  tramway 
suh-stations,  to  enable  the  load  of  each  to  be  increased  to  400-  kw. 
capacity,  be  carried  out  by  Messrs.  Newton  Bros,  as  an  extension 
of  their  contract,  at  £635. 

Battersea.  —  The  Electricity  Committee  recommends  the 
acceptance  of  the  following  annual  tenders  : — 

Oils.— Prices,  Ltd. 

Turbine  oil.— A   Duckham  i  Co. 

Engine-room  stores,  packing,  4o.     Piyke  a  Palmer. 

Consumers'  Are-boxes.— U.I.  and  Helsby  Cables. 

Box  compound. — Duvsek  A  Co 

Klectrolytic  iru  teis.— Resson  Manufacturing  Co.,  Ltd. 

Troughmg,  bridges,  bitumen,  Ac— Calleudet's  Cable  and  Con.  Cc,  Ltd. 

Carbon  lamps.— B.i'.H.  Co  ,  Ltd. 

Coals  (13,000  tons  Banknes6  Lanarkshire  washed  peas  .—J.  Hudson  and 
Co.,  Ltd. 
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Hackney. — The  Electricity  Committee  recommends  the  accept- 
ance of  the  tender  of  Messrs.  W.  Cory  &  Son,  Ltd.,  for  six  or 
18  months,  at  the  decision  of  the  Council,  for  15,000  tons  Scotch 
'washed  nuts,  at  l">s.  3d.  per  ton  ;  15,000  tons  Scotch  washed  pea 
nuts,  at  Us.  :id.  per  ton  ;  15  000  tons  Methley  nuts,  at  15s.  9d.  per 
ton;  15,000  tons  washed  Barnsley  bed,  at  14s.;  and  6,000  tons 
washed  rouph  small,  at  14s.  per  ton. 

The  Committee  also  recommends  that  12  time-limit  devices  for 
the  main  direct-current  switchboard  be  obtained  from  Mr.  G. 
Ellison,  of  Birmingham,  at  £20. 

ISLINGTON, — The  B.C.  contract  for  Chamberlain  ,V  Tlookham 
A.C.  meters  has  been  placed  with  Messrs.  Venner  k  Co. 

Leicester.  —  The  Borough  Education  Committee  has 
accepted  the  tender  of  Messrs.  Gent  &  Hurley  for  electricity- 
peneratinir  machinery  and  plant  for  Desford  Industrial  School, 
at  £1,157. 

Luton. — The  Electricity  and  Tramways  Committee  has 
accepted  the  tender  of  Messrs.  Crompton  &  Co.,  Ltd.,  at  £328,  for 
a  balancer. 

Mansfield. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Babcock  &  Wilcox  at  £1,!)10  for  a  boiler  for  the  eleotricity 
works. 

Mexborouffh. — The  Electricity  Committee  has  accepted 
the  tender  of  Messrs.  Galloways,  Ltd.,  for  eight  new  flue  rings  in 
connection  with  No.  3  boiler  for  £120,  and  that  of  the  Inter- 
national Time  Recording  Co.,  Ltd.,  for  the  supply  of  an  autograph 
recorder,  at  £20. 

Rosyth. — An  important  contract  has  been  placed  with 
Messrs.  Douglas  &  Grant,  Ltd.,  Kirkcaldy,  for  the  supply  of 
machinery  to  H.M.  Dockyard,  Rosyth.  The  company  has  already 
carried  out  a  large  installation  of  somewhat  similar  machinery  at 
H.M.  Dockyard,  Portsmouth,  but  the  present  contract  is  probably 
the  largest  single  contract  of  the  kind  ever  placed  by  the  Admiralty 
with  one  firm.  The  special  machinery  ordered  is  all  electrically- 
operated,  and  it  is  understood  that  Messrs.  Douglas  &  Grant  have 
secured  the  whole  contract,  including  the  electrical  plant  required 
in  connection  therewith.  The  Kirkcaldy  company  is  also  executing 
important  orders  for  steam  and  electrically-driven  pumping  plant 
for  H.M.  DockvardB  at  Chatham  and  Pembroke  respectively. 

Southampton. — The    Harbour    Board    has    placed    a 

contract  for  the  annual  supply  of  electrical  stores  with  Messrs. 
Siemens  Bros.  Dynamo  Works,  Ltd. 

South  Africa. — The  Johannesburg  Municipality  has 
been  recommended  to  accept  the  tender  of  the  British  Westing- 
house  Co.  for  six  500-KWi  rotary  converters  complete  with  switch- 
gear,  at  £8,212.  This  was  not  the  lowest  tender,  but  the  manager 
of  the  tramways  and  lighting  department  reported  at  length, 
showing  that  he  recommended  the  firm  named  because  (according 
to  the  South  African  Mining  Journal)  they  were  specialists  in 
the  manufacture  of  rotary  converters,  and  had  greater  experience 
than  any  other  firm  in  Great  Britain. 

Southend-on-Sea, — The  T.C.  has  accepted  the 
following  tenders  : — 

Vandervell  &  Co.— Lighting  six  motoi-'buses  with  the  C.A.V.  system, 
£292. 

Brush,  Electrioal  Engineering  Co.,  Ltd.— Three  single  open-deck  tram- 
cars  (£2,811)  and  three  electrically-driven  coal  wagons  (£766  10s.)  and 
equipment  (£711). 

Belliss  &  Morcom,  Ltd.— Five  Diesel  oil  engines  for  sub-stations,  £14,150. 

Swansea.  —  The  B.C.  has  accepted  the  tender  of 
Calender's  Cable  Co.,  at  £12,998,  for  extra-high-pressure  and  low- 
pressure  cables,  conduits,  &o.,  in  connection  with  the  proposed 
electrical  extensions  in  the  Uplands  district. 

Walthamstow.  —  The    U.D.C.    Lighting    Committee 

recommends  the  acceptance  of  the  tender  of  Messrs.  E.  Green  and 
Son,  Ltd.,  for  replacing  the  economiser  with  pipes  2  ft.  6  in.  longer, 
at  £620,  less  5  per  cent. 

Tenders  by  the  following  firms  are  recommended  for  acceptance 
for  annual  supplies  of  the  electricity  and  tramways  department : — 

W.  T.  Henley's  Co.  — Cables,  flex,  compound  for  glands,  rubber  and 
other  tape. 

Liverpool  Electric  Cable  Co. — India  rubber-covered  wires. 

Dussek  Bitumen  Co.— Box  compound. 

\V.  Geipel  &  Co.— Chatterton's  compound. 

B.I.  &  Helsby  Cables,  Ltd.— P.  &  B  paint. 

General  (electric  Co.,  Ltd.— Boldering  fluid,  fuses,  conduits,  Sinclair 
insulators,  «vc. 

J.  H.  Tucker  &  Co.— Switches. 

Edison  A  swan  Co.— Ceiling  roses,  lampbolders,  opal  shades,  bell  wire. 

British  Westinghouse  Co.— Opal  and  iron  shades  and  teak  blocks,  key 
switch-holders. 

Wholesale  Fittings  Co.,  Ltd.- Fuse  wire. 

Pryke  &  Palmer.— Zinc  rods,  porous  pots,  dry  cells,  Ac 

Chamberlain  &  Hoosham.— Ordinary  electric  meters. 

Electrical  Co.,  Ltd.— Hour  meters. 

Sloan  Electrical  Co  .  Ltd.  ;  Ship  Carbons,  Ltd.  ;  and  Siemens  Bros. 
Dvnamo  Works,  Ltd.— Carbons. 

Briti-h  West'nehouse  ;  J.  W.  Rowlands  &  Co. ;  W.  Wood  &  Co. ;  Anti- 
Attrition  Metal  Co,  Ltd.:  L.  Andrew  &  Co.;  Equipment  and  Engi- 
ne-ring Co  ,  Ltd  ;  ImuHon  A  Finch. — Car  accessories. 

Electrical  and  Mfg.  Supplies  ;  Crysclco  Co.,  Ltd. ;  and  the  General  Electric 
Co. —  LninJ*. 

C.  O.  \V»k.  Held  :  Stern  Sonneborn  Oil  Co  ;  A.  B.  Gross  &  Co. ;  and 
Vacuum  Oil  Co.— Lubricating  oil  and  grease. 

Whitehaven. — The  T.C.  has  accepted   the   tender   of 
n.  Doulton  &  Co.,  Ltd.,  for  earthenware  troughs  for  electric 
cables  for  a  year. 


FORTHCOMING    EVENTS. 


North-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Friday, 

March  27th.  At  7.30  p.m.  At  Philosophical  Society,  We-tgate  Road, 
Newcastle-upon-Tyne.  Paper  on  "High-Speed  Bearings,"  by  Mr.  Q. 
Stoney. 

Physical  Society  of  London.— Friday,  March  27th.  At  6  p.m.  At  Imperial 
College  of  Science.  Papers  on  "  A  New  Type  of  Thermogalvanometer," 
by  Mr,  F.  W.  Jordan ;  and  "  An  Experiment  with  an  Incandescent  Lamp," 
by  Mr.  C.  W.  8.  Crawley. 

Royal  Institution  of  Great  Britain.— Friday,  March  27th.  At  9  p.m.  At 
Albemarle  Street,  W.  Paper  on  "Improvements  in  Long-Distance  Tele- 
phony," by  Prof.  J.  A.  Fleming,  F.R  S. 

Saturday,  Maroh  28th.    At  !!  p.m.    Paper  on  "  Recent  Discoveries  In 
Physical  Science,"  by  Prof.  Sir  J.  J.  Thomson,  F.R.8. 

Faraday  Society.— Friday,  March  27th.  At  4. SO  p.m.  At  Burlington 
House.    Discussion  on  "  Optical  Rotatory  Power," 

Finsbury     Technical    College     Old     Students'     Association.— Friday, 

March  27th.  At  8  p.m.  At  Waldorf  Hotel,  Aldwych,  W.C.  Eighth 
annual  smoking  concert. 

South-Western  Polytechnic  Institute.— Friday.  March  27th.  At  8  p.m. 
At  Manrcsa  Road,  e.W.    Prize-giving,  by  Lord  Chelmsford,  Q.C.M.G. 

Manchester  Association  of  Engineers.  —  Saturday,  March  28th.  At 
Grand  Hotel,  Aytoun  street.  Annual  General  Meeting.  Address  on 
"The  Training  of  Engineers,"  by  Mr.  J.  C.  Maxwell  Oarnett. 

Royal  Society  of  Arts.— Monday,  March  30th.  At  8  p.m.  At  John  Street, 
Adelpnt.  Howard  Lecture  on  "  Surface  Combustion,  '  by  Prof.  W.  A. 
Bono,  F.R. 8. 

(Colonial  Section).— Tuesday,  March  31st.    At  4.30  p.m.      Paper  on 
"The  Oil  Resources  of  the  Empire,"  by  Mr.  D.  F.  Mollwo  Perkin. 

Institution  of  Civil  Engineers.— Tuesday,  Maroh  31st.  At  8  p.m.  At 
Great  George  Street,  8  W.  Ordinary  meeting.  Papers  on  "  Some  Recent 
Developments  in  Commercial  Motor-Vehicles,"  by  Mr.  T.  Clarkson,  and 
"Comparative  Economics  of  Tramways  and  Railless  Electric  Traction," 
by  Mr.  T.  Graham  Gribble,  to  be  further  discussed. 

(Students).— Friday,  April  3rd,    At  8  p.m.    Students'  Meeting. 

Wireless  Society  of  London. — Tuesday,  March  81st.  At  8  p.m.  At  the 
Instituti  jii  of  electrical  Engineers.  Discussion  on  "  Telephone  Receivers," 
opened  by  Mr.  L.  J.  Lucas. 


Batti-Wallahs'  Society.— Wednesday,  April  1st. 


Informal  Evening. 

April    1st.    At 


Institution  of  Civil  Engineers   of   Ireland.— Wednesday 
8  p.m.     At  35,  Dawson  street,     Ordinary  Meeting. 

Dynamicables.— Wednesday,  April  1st.    Anniversary  Dinner. 

Chemical  Society.— Thursday,  April  2nd.  At  8,30  p.m.  At  Burlington 
House,  W,    Ordinary  Meeting, 

Institution  of  Electrical  Engineers.— Thursday,  April  Snd.  At  8  p.m. 
At  Victoria  Embankment,  Paper  on  "  Electric  Signalling  on  Railways," 
by  Mr.  H.  G.  Brown. 

(Newcastle  Students'  Section).— Monday,  March  30th.  At  7.30  p.m. 
At  Armstrong  College.  Paper  on  •'  Points  on  the  Lay-out  of  Static  Hub- 
stations,"  by  Mr.  W.  Dixon. 

(Manchester  Students'  Section).— Tuesday,  March  81st.  At  7.80 
p.m.    At  Municipal  bchool  of  Technology.    Annual  General  Meeting. 

(Students'  Section).— Wednesday,  April  lBt.  At  7.45  p.m.  Paper  on 
"  Automatic  Pressure  Regulators,"  by  Messrs.  A.  Arnold  and  E.  L.  M. 
Emtage. 

(Newcastle  Local  Section).— Friday,  April  8rd.  At  7  p.m.  At  Hugh 
Bell  School,  Middlesbrough.     Address  on  "  Ozone,"  by  Mr.  E.  L,  Joseph. 

Royal  Institution  of  Great  Britain.— Friday,  April  3rd.  At  9  p.m.  At 
Albemarle  street,  W.  Paper  on  "Further  Researches  on  Positive  Rays," 
by  Prof.  Sir  J.  J.  Thomson,  F.R.8. 

Saturday,  April  4th.  At  3  p.m.  Paper  on  "  Recent  Discoveries  in 
Physical  Science,"  by  Prof.  Bir  J.  J.  Thomson,  F.R.8. 

Association  of  Engineers-in-Charge.— Saturday,  April  4th.  Bohemian 
Concert. 

North   of  England  Institute  of  Mining  and    Mechanical    Engineers.— 

Saturday,  April  4th.      At   2  p.m.      At    Newcastle-upon-Tyne.      General 
Meeting. 

Salford  Technical  and  Engineering  Society.— Baturday,  April  4th.  At 
7  p.m.  At  Royal  Technical  Institute,  Peel  Park,  Paper  on  "  Mechanical 
Ventilation,"  by  Mr.  M.  Sutcliffe. 


THE    ELECTRICAL    ENGINEERS 
(LONDON   DIVISION). 


Commanding  Offloer — Liedt.Col.  H,  M.  Leaf, 
The  following  orders  have  been  issned  for  the  current  week : — 
Monday,  March  8Tth.— "  A  "  Company.    Technical  instruction,  7  to  10  p.m 

Miniature  range  practice,  7  to  9  p.m, 
Tuesday,  March  31st.—"  B"  Company.  Technical  instruction,  7  to  10  p.m 

Miniature  range  praotice,  7  to  H  p.m. 
Wednesday,  April  let.— Recruits  only.     Recruit  instruction,  7  to  10  p.m 

Rating  examination  for  all  Companies,  7  to  10  p.m. 
Thursday,  April  2nd.— "C"  Company.    Technical  instruction,  7  to  10  p.m 

Miniature  range  practice,  7  to  9  p.m. 
Friday.  April  3rd. — "  D  "  Company.    Technical  instruction,  7  to  10  p.m 

Minia  lire  range  practice,  7  to  9  p  m. 
Baturday,  April  4th.— Headquarters  will  be  opened  for  regimental  business 

only  from  10  a.m.  till  12  noon. 
The  Luster  Camp  will  he  held  at  ClifYe-  Fort,  near  Gravesend,  commencing 

on  Ap'il  Hth,  for  15  days.    Parade  at  headquarters  at  11  a.m.,  April  9th, 

}or  ii  in  and  equipment.     Members  who  wish  to  attend 

this  camp  should  Beud  in  their  camp  cards  without  delay. 


(Sillied) 


F.  R.  Holt-White,  Capl.  R.E.,  Adjutant. 

For  Officer  obmnianftfug  L.K.H, 
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NOTES. 
Good    Friday    Week,— Owing    to     Lpri]    lOfch   being 

Good  Friday,   our   issue    lor   thai,   day  will   appear  on    WedlU 

April  8th,  and  all  editorial  and  advertisement  matter  will  require 

to  he  in  our  hanilH  two  days  earlier  than  iihurI. 

4  New  Society. — The  [granic  Engineering  Booietj  baa 
recently  been  Formed  for  inembnrH  of  the  itafl  of  the  [granlo 
Ktectric  (!o.,  Ltd.,  of  London  and  Bedford,     The,  president  of  the 

Society  is  Mr.  0,  A.  Mowor,  and  the  chairman  Mr.  A.  II.  (liirtiH. 
On  Wednesday  evening,  lKth  inst.,  a  paper  wan  read  by  Air  I'. 
Heaton  on  the  Hubjeot  of  "  Bridge  Control,"  dealing  fully  with  the 
aleotrieal  operating  and  signalling  equipment  of  Scherzer  rolling- 
lift  bridges,  transporter  bridges,  and  swing  bridges.  The  lecture 
was  fully  illustrated  by  lantern  slides  of  a  large  number  of  typical 
bridges  and  controlling  and  signalling  equipments,  and  was 
followed  by  a  discussion.  The  full  programme  of  the  Society's 
meetings  for  the  present  session  is  as  follows  : — 

February  4th. — "High-speed   Elevator  Control,"  by  Mr.  A.  II. 

Curtis.  • 

February  18th. — "  Printing  Machinery  and  its  Control,"  by  Mr. 

A.  H.  Mackley. 
March  4th. — "  Board  of  Trade  and  Home  Office  Regulations," 

by  Mr.  S.  E.  Hall. 
March  18th. — "Bridge  Conlnl,"  bv  Mr.  F.  Heaton. 
April  1st. — "Electric  Control  of  Laundry  Machinery,"  by  Mr. 

F.  N.  Pickett. 
April  15th. — "  Alternating-current  Control  Apparatus,"  by  Mr. 
F.  Ogle9by  ;    "Automatic  Temperature  Control,"  by  Mr. 
H.  H.  Rapley. 
April  29th.—"  Lifting  Magnets,"  by  Mr.  S.  R.  Wright. 

The  Utilisation  of  Solar  Energy. — Mr.    A.    S.    B. 

Aokermann  will  shortly  read  a  paper  before  the  Society  of 
Engineers  (Incorporated)  on  "  The  Utilisation  of  Solar  Energy," 
embodying  the  results  of  his  48  trials  of  the  Shuman  plant  for 
raising  steam  and  generating  power  from  the  sun's  heat.  The 
plant  tested  has  cost  some  £30,000,  the  investigations  cover  nearly 
four  years,  and  though  many  experiments  with  sun  power  have 
been  made  during  the  last  50  years,  this  is  the  first  paper  of  its 
kind.  The  meeting  is  to  be  held  at  the  Institution  of  Electrical 
Engineers  on  Monday,  April  6th,  at  7.30  p.m. 

In  view  of  the  satisfactory  results  obtained  from  the  plant  at 
Meadi,  near  Cairo,  the  Egyptian  Government  has  placed  an  order 
with  the  makers  for  a  similar  but  larger  plant  for  irrigation  work 
in  the  Sudan.  The  Cairo  plant  has  an  output  of  50  b.h.p.,  and  the 
heating  surface  covers  an  area  of  about  1  acre. 

Electrical    Trades    Benevolent    Institution.  —  On 

Wednesday  the  annual  festival  of  the  Institution  was  held  at  the 
Trocadero,  and  there  was  a  record  attendance.  Mr.  Hugo  Hirst 
presided,  and  was  supported  by  Sir  David  Salomons  (President), 
Mr.  C.  H.  Wordingham  (Vice-President),  Mr.  Justus  Eck  (Chairman 
of  Committee),  and  Mr.  Godfrey  Isaacs.  A  report  will  appear  in 
our  next  issue,  but  in  the  meantime  we  wish  to  congratulate  Mr'1 
Hirst  on  the  splendid  success  which  he  has  achieved,  the  record 
sum  of  £2,762  having  been  subscribed  in  connection  with  the 
dinner.  This  is  more  than  three  times  last  year's  record,  which 
itself  was  double  the  previous  one. 

Smoke  Abatement. — The  Smoke  Abatement  Bill, 
promoted  by  Lord  Newton,  which  has  reached  the  second  reading 
in  the  House  of  Lords,  makes  it  an  offence  for  anyone  to  use  a 
furnace  not  constructed  to  burn  its  own  smoke,  or  to  use  such  a 
furnace  in  a  negligent  manner,  and  omits  the  reference  to  "  black 
smoke."  The  L.G.B.  will,  however,  have  power  to  exempt  any 
particular  works  in  which  it  is  not  reasonably  practicable  to 
comply  with  the  requirements  of  the  Bill. 

Electrical  Accidents  in  Germany. — According   to  a 

recent  return,  251  electrical  accidents  occurred  in  Germany  last 
year,  causing  the  death  of  147  persons  and  slight  injuries  to  10 
others,  while  71  were  badly  injured.  Fourteen  of  the  accidents 
occurred  during  repairs  to  electric  mains,  38  were  due  to  short- 
circuits,  6  to  falling  of  wires,  126  to  cable  failures,  23  to  careless- 
ness, and  30  cases  are  attributed  to  unknown  causes. 

Appointments  Vacant. — Storekeeper  for  Hampsfcead 
Borough  Electricity  Department  (£2  10s.  and  bonus);  junior 
assistant  engineers  (young  men  just  leaving  college,  or  apprentices 
out  of  their  time),  for  Yorkshire  Electric  Power  Co.  ;  assistant 
constructional  engineer,  for  Birmingham  ElectricSupply  Department 
(£250) ;  mains  assistant,  r>.o.  three-wire  system,  for  Brighouse 
(25s.).    Particulars  are  given  in  our  advertisement  pages. 

The  Patents  Act. — A  Bill  to  amend  the  Act  of  1907 
has  been  introduced  by  the  Board  of  Trade.  It  amends  Sec.  91,  so 
as  to  extend  the  rights  of  priority  to  the  legal  representatives  or 
assignees  of  an  applicant  for  protection.  As  this  proposal  follows 
upon  an  international  convention  held  in  1911,  it  appears  to  be 
somewhat  belated. 

Electric  Treatment  at  a  Lancashire  Infirmary. — 

The  relatives  of  the  late  Alderman  T.  R.  Greenough,  J  P.,  have 
decided  to  give  to  the  Leigh  Infirmary  a  new  building  equipped 
with  the  latest  and  best  apparatus  for  radiographic  treatment. 
No  institution  in  the  country  will  have  a  better  equipment.  In 
addition,  the  new  building  will  contain  everything  requisite  for 
the  electric  treatment  of  disease. 
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Insuranee  Act,  hud  been  repaired  by  the  generosity  of  the  di' 
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of  invalid  workers,  lie  particularly  welcomed  .Mr.  Hind,  to  ■■• 
so  much  of  the  firms'  prosperity  wan  due.  from  the  oomn 
standpoint,  the  policy  of  the  allied  firms  had  been  successful  in 
conception  by  the  directors,  and  in  application  by  the  staff.  So 
long  as  the  combination  continued  to  work  with  Its  proamt  energy 
and  harmony,  the  success  of  the  allied  firms  was  ensured.  In 
responding  to  this  toast,  Mr.  Ilirnt  expressed  his  keen  pleasure 
at  being  present,  and  dwelt  on  the  national  importance  which  the 
work  of  the  allied  firms  had  assumed,  and  on  the  very  considerable 
material  benefits  which  had  thereby  accrued  to  the  borough  of 
Hammersmith  during  the  last  20  years.  The  health  of  the 
"  Visitors  and  the  Press"  was  proposed  by  Mr.  F.  P.  Driver.  In 
replying,  the  mayor  expressed  the  pleasure  which  it  gave  him  and 
his  colleagues  to  be  present  that  evening,  and  endorsed  Mr.  Hirst's 
remarks  concerning  the  value  of  the  Osram  and  Robertson  Works 
to  the  borough.  In  every  respect  the  interests  of  the  borough  and 
of  the  works  were  linked  together,  the  activities  of  the  latter  were 
much  appreciated,  and  everything  had  been,  and  would  be,  done  to 
facilitate  the  development  of  these  activities.  He  had  great 
pleasure  in  wishing  the  allied  firms  every  success.  Mr.  J.  Fletcher 
expressed  forcibly  his  reluctance  to  speak  at  length,  but  thanked 
the  staff  very  heartily  for  the  hospitality  extended  to  him  and  his 
colleagues.  Mr.  Sydney  Rentell  replied  suitably  on  behalf  of  the 
Press.  L»ter  in  the  evening  Mr.  P.  Pring  proposed  the  health  of 
the  chairman.  This  toast,  together  with  Mr.  Wilson's  reply,  was 
received  vociferously,  and  demonstrated  beyond  doubt  the  esteem 
in  which  the  genial  works  manager  is  held.  An  excellent  musical 
programme  was  arranged,  reliance  being  placed,  as  in  previous 
years,  almost  entirely  upon  staff  talent. 

The    London    Electrical   Trade    Dispute. — Several 

meetings  have  lately  been  held  in  London  during  the  last  1 0  days, 
relating  to  the  London  electric  wiremen's  dispute.  A  Committee 
of  the  Masters  met  a  Committee  of  the  Men  on  19th  inst.,  to 
discuss  the  demands  respecting  pay  and  conditions.  Afterwards 
Mr.  Kinniburgh,  organising  secretary  of  the  E.T.U.,  said  that  on 
their  main  demand  for  lid.  an  hour,  the  employers  would  not  give 
way.  On  the  20th  the  workers  held  a  meeting  at  the  Caxton  Hall 
at  which  they  resolved  that  unless  the  masters  gave  a  favourable 
answer  by  yesterday  (Thursday),  they  would  cease  work.  A  mass 
meeting  for  to-night  is  mentioned  in  one  Press  report ;  the  men  are 
then  expected  to  give  a  final  decision  on  the  employers'  terms 
before  declaring  a  strike.  The  men  have  pa?sed  a  resolution 
declaring  that  they  will  have  no  form  of  disability  clause  in  their 
rules.  The  Conference  between  the  London  Master  Builders' 
Association  and  the  building  trade  workers'  organisation  was  only 
able  to  take  place  last  week  by  the  exclusion  of  the  E.T.I",  and 
other  Unions  not  involved  in  the  building  trades  dispute. 

[What  is  the  matter  with  the  Daily  Telegraph  and  the  DniUj 
News,  that  in  a  threatened  strike  of  wiremen  they  see  a  prospect 
of  London  being  without  its  supply  of  electricity 

Income-Tax  Assessment. — A  note  appeared  in  several 
technical  journals  recently  to  the  effect  that  a  new  method  of 
dealing  with  income-tax  assessment  on  electricity  undertakings 
had  been  "  discovered  "  in  St.  Pancras,  by  which  a  considerable 
saving  on  this  item  of  expenditure  had  been  effected.  We  believe, 
however,  that  this  "  discovery  "  is  based  upon  some  long  negotia- 
tions between  Mr.  Jennings  (secretary  and  accountant  of  the 
Marylebone  electric  supply)  and  the  Inland  Revenue  authorities 
three  years  ago.  Mr.  Jennings's  memorandum  on  this  matter  has 
been  circulated  widely,  and  a  large  number  of  municipal  electrical 
undertakings  have  taken  advantage  of  the  decision.  The  St. 
Pancras  treasurer's  report  is  merely  one  based  on  Mr.  Jennings's 
report  of  1911. 

Boy's  Damage  on  N.-F.R. — At  the  Tynemouth  Police 

Court  on  March  24th,  an  11-year  old  boy  was  charged  with 
having  damaged  rails  on  the  North-Eastern  Railway.  The  evidence 
was  that  on  February  1 2th  a  portion  of  the  line  was  discovered 
to  be  on  fire  near  Cullercoats  Station.  The  flames  were 
extinguished  by  sand,  and  then  it  was  found  that  a  piece  of  metal 
had  been  placed  across  the  live  rail  and  the  running  rail, 
creating  a  short  circuit.  The  running  rail  was  burned  completely 
through,  and  the  piece  of  metal  had  been  welded  to  the  conductor 
rail.  The  cost  of  repairing  the  damage  was  £1  8s.  6d.  The  boy's 
father  was  ordered  to  pay  a  fine  of  5s.  and  costs,  as  well  as  the 
damage. 

Inquiries. — Makers  of  Wilk'a  patent  transparent  bell- 
pushes,  "Securitas"  rubber  solution,  "  Shawtype "  lightning 
arresters,  and  small  metal  stampings  are  asked  for. 
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Institution  and    Lecture    Notes.— Association    op 

Engineebs  in-Chabge. — On  Saturday  last  the  annual  dinner  of 
the  Association  took  place  at  the  Holborn  Restaurant ;  the 
president.  Dr.  R.  T.  Glazebrook,  occupied  the  chair,  and  there  was 
a  large  attendance  of  members  and  guests,  the  company  numbering 
over  300. 

After  the  loyal  toasts,  Mr.  B.  A.  Raworth  proponed  that  of 
"Science,  Practice  and  Technology"  ;  he  referred  to  the  trials  of 
the  engineer-in-charge,  who  often  had  to  run  machinery  designed 
by  another  engineer  who  never  had  had  to  run  it  himself,  and 
pointed  out  that  a  machine  was  not  scientifically  designed  unless  it 
worked  properly  in  practice.  The  engineer-in-charge  had  to  keep 
the  machines  going  for  the  sake  of  those  whose  comfort  and  well- 
being  depended  upon  its  operation,  and  therefore  to  aim  at 
extremely  high  efficiency  at  the  expense  of  reliability  was  neither 
scientific  nor  practical.  Efficiency  must  be  given  a  very  broad 
definition,  in  which  cost  was  an  essential  factor.  They  could  not 
make  much  progress  without  the  aid  of  pcience  ;  but  many  invalu- 
able discoveries  had  lain  dormant  fir  years  for  want  of  a  practical 
man  to  apply  them.  Responding,  Sir  Alfred  Keogh  said  that  this 
country  was  very  slow  to  take  advantage  of  advances  in  science. 
The  great  college  of  which  he  was  the  head  was  established  with 
the  object  of  bringing  science  and  industry  together,  and  of  giving 
young  men  a  better  training  for  practical  work ;  a  guiding 
principle  which  they  had  adopted  was  that  of  seeking  the  advice 
of  great  leaders  of  industry  in  preparing  their  schemes. 

Mr.  A.  E.  Penn  (hon.  secretary)  proposed  "Kindred  Institutions 
and  our  Guests,"  to  which  Mr.  Leslie  T.  Robertson  responded, 
pointing  out  that  all  the  kindred  institutions  were  combined  in 
their  representation  on  the  Engineering  Standards  Committee  (of 
which  he  is  the  secretary).  He  said  it  was  important  that  the 
junior  members  of  the  profession  should  have  the  opportunity  of 
joining  in  technical  discussions  and  exchanging  views,  and  the 
Association  had  done  good  work  in  educating  its  members  to  fill 
positions  of  trust.  Sir  Thomas  Pile  also  replied,  ascribing  the 
success  of  the  Association  largely  to  the  ability  of  its  secretaries. 

Sir  Boverton  Redwood,  proposing  "  The  Association,"  gave  some 
amusing  reminiscences  of  his  early  experiences  in  connection  with 
engineering.  He  said  that  the  Association  was  making  satisfactory 
progress,  though  its  numerical  strength  was  limited  by  the  Btrict 
examination  of  the  credentials  of  candidates  for  admission. 
Unfortunately,  unqualified  men  were  often  appointed  as  engineers- 
in-charge,  and  in  a  recent  advertisement,  the  same  salary  was 
offered  by  a  certain  board  of  guardians  for  an  engineer  of  wide 
knowledge  and  experience,  as  for  a  cook.  How  could  the  right 
sort  of  man  be  obtained  under  such  conditions  ?  A  system  of 
certification  was  needed,  and  there  was  work  for  the  Association  to 
do  in  arousing  the  authorities  to  a  sense  of  their  duty.  Dr.  Glaze- 
brook,  in  responding,  said  that  the  Association  had  done  good 
work  in  its  various  functions,  and  deserved  to  have  its  value  better 
known.  Remarking  that  all  such  institutions  started  in  a  small 
way.  he  traced  the  development  of  the  Royal  Society  from  its 
birth,  and  concluded  by  offering  cordial  thanks  to  the  officers  of 
the  Association,  by  whom  its  affairs  were  so  admirably  conducted — 
especially  Mr.  Neale  (chairman),  Mr.  Ball  and  Mr.  Penn  (hon. 
secretary). 

During  the  evening  a  programme  of  music  was  performed,  under 
the  direction  of  Mr.  George  Hardy. 

Association  of  Electbical  Station  Engineebs.— An  open 
general  meeting  of  the  Bradford  Section  was  held  at  Dewsbury  on 
March  17th.  This  meeting  being  the  first  one  held  at  Dewsbury, 
a  statement  was  made  outlining  the  aims  and  objects  of  the  Associa- 
tion, and  an  appeal  was  made  for  new  members.  As  is  usual  at  all 
open  meetings  of  the  Association,  the  non-members  present  were 
somewhat  critical,  the  criticisms  on  this  occasion  being  based  on 
nnfounded  statements  which  appeared  in  the  provircial  daily 
Press  after  the  London  Electrical  Masters'  meeting  in  London,  in 
January.  The  meeting  was  of  the  opinion  that  the  executive  of  the 
A.TVS.E.  should  make  a  definite  statement  of  the  policy  of  the 
Association  at  the  earliest  possible  moment,  as  being  the  only  way 
to  allay  the  fears  of  those  prospective  members  who  were  still  in 
the  "  wait-and-see     camp. 

A  meeting  of  the  Midland  Branch  was  held  at  Birmingham  on 
March  17th.  The  usual  branch  business  was  transacted,  and  a 
small  committee  was  formed  to  arrange  "  visits  "  for  the  summer 
months,  with  a  view  to  getting  more  into  touch  with  private  plant 
engineers. 

A  meeting  was  held  recently  at  Manchester,  and  a  paper  was 
read  on  "  Electric  Driving  in  Cotton  Mills."  The  advantages  and 
disadvantages  of  electric  and  steam  driving  were  considered,  also 
the  relative  merits  of  individual  driving  and  group  driving  of 
spinning  machinery.  The  writer  of  the  paper,  Mr.  W.  G.  Stokes, 
expressed  himself  as  being  in  favour  of  group  driving.  An 
interesting  discussion  followed. 

Institution  ok  Electbical  Engineebs  — At  the  meeting  of 
the  Birmingham  Local  Section  on  Wednesday  last  a  paper  was 
read  by  Mr.  W.  Fennell,  M  IE  E,  on  "Electric  Lighting  of 
Cottages."    The  discussion  was  closed. 

Association  of  Mining  Electbical  Engineers  —At  a  meet- 
ing of  the  West  of  Scotland  Branch  on  Friday  last.  Mr.  Charles  E. 
Hart,  Glasgow,  read  an  interesting  paper  on  "  Rock  Drills." 
Referring  to  electric  drills,  the  author  said  that  there  were  some 
purely  electric  drills  in  use,  but  they  were  used  entirely  in  soft 
rock,  coal  and  shale,  and  the  motion  was  rotary.  The  Marvin 
Sandycroft  drill  had  found  a  limited  field  for  employment  in  some 
quarries,  and  open-air  work,  bat  he  did  not  think  it  could  compete 
with  the  compressed-air  drill.  To  the  Ingersoll  Rand  Co.  must  b« 
given  the  credit  of  getting  the  nearest  approach  to  an  electric 
drill  in  their  electric  air  drill.  The  astonishing  feature  about  It 
I  notion  it  afforded  in  power,  as  a  o-u.v,  motor  drove 


an  electric  air  drill  equivalent  incapacity  to  a  3|-in.  diameter  com- 
pressed-air percussive  rock  drill,  which  took  20  h.p.  and  sometimes 
even  more.  The  fact  that  the  air  was  used  over  and  over  again, 
and  not  exhausted,  accounted  ;for  the  low  power  required,  which 
was  the  chief  advantage  of  the  machine. 

On  the  invitation  of  the  Pumpherston  Oil  Co.,  the  members  of 
the  East  of  Scotland  Branch  are  to  visit  the  Breich  Colliery,  Breich, 
to-morrow,  to  inspect  the  electrical  wiuder  which  is  in  operation 
there,  and  for  which  highly  successful  results  are  claimed. 

Nottingham  Society  of  Engineebs.— On  March  11th,  Mr. 
W.  C.  Mountain  read  a  paper  on  "The  Utilisation  of  Exhaust 
Steam  for  Collieries,  Iron  Works,  feo.,  and  the  Cost  of  the  Electric 
Current  Generated." 

Pbysical  Society  of  London.— On  March  13th,  a  paper 
entitled  "  Time  Measurements  of  Magnetic  Disturbances  and  their 
Interpretation  "  was  read  by  Dr.  C.  Chree.  A  paper,  entitled  "  The 
Asymmetric  Distribution  of  the  Secondary  Electronic  Radiation 
Produced  by  X-Radiation,"  by  Mr.  A.  J.  Philpot,  was  taken  as  read. 

Parliamentary.— Glasgow     Corporation     Bill. — 

Amongst  the  petitions  which  have  been  deposited  in  the  Private 
Bill  Office  against  the  Glasgow  Corporation  Bill  (water,  tramways, 
&c.)vare  those  of  the  Airdrie  and  Coatbridge  Tramway  Co.,  the 
Greenock  and  Pert  Glasgow  Tramways  Co.,  the  Coatbridge  and 
Airdrie  Electric  Supply  Co.,  and  the  Lanarkshire  Tramways  Co. 

Reading  Cobpobation  Bill.— The  Select  Committee  of  the 
House  of  Lords  before  which  the  ReadiDg  Corporation  Bill  was 
down  for  consideration,  has  reported  that  all  opposition  has  been 
withdrawn,  and  therefore  it  had  been  referred  to  the  Unopposed 
Bill  Committee.  The  Bill  provides  for  additional  tramways  in  the 
borough  and  also  for  the  running  of  trollev  vehicles. 

Pbeston  Cobpobation  Bill  — The  Preston  Corporation  Bill 
came  before  Mr.  Middlebrook's  Select  Committee  of  the  House  of 
Commons  for  several  days  last  week.  The  main  portion  of  the 
Bill  dealt  with  the  improvement  of  the  Ribble  navigation.  Power 
was  also  sought  to  borrow  £26,000  for  tramway  extensions,  but 
there  was  no  opposition  to  this  portion.  Evidence  was  given  by 
Mr.  Simpson,  the  tramways  engineer.  The  Committee  sanctioned 
all  the  clauses  with  the  exception  of  one  empowering  the  Corpora- 
tion to  enter  into  agreements  to  supply  electrical  energy  to  trolley 
vehicle  systems  in  adjacent  districts. 

Protection  or  Tyranny  .' — The  following  letter  came 

to  hand  after  our  "  Correspondence  "  columns  were  closed  : — "  The 
reference  to  this  correspondence  in  your  last  issue  by  the  chairman 
of  the  Council  is  typically  B  E.A.M.A.  To  pass  off  the  whole 
matter  by  such  a  supercilious  reference  is  no  answer  to  the  case. 
The  recent  correspondence  from  the  Electric  Construction  Co.  more 
than  justifies  what  I  have  said. 

"  However,  I  have  made  my  protest  and,  as  far  as  I  am  con- 
concerned,  the  matter  is  at  an  end,  but  it  will  be  found  on  record 
when  the  day,  which  is  fast  approaching,  comes  that  the  buyer  is 
in  subjection  to  the  seller,  and  the  former  finds  himself  in  the 
same  position  as  the  Government  to-day  are,  in  their  purchasing  of 
'  Armour  plates.' 

"F.  W.  Pubse,  City  Electrical  Engineer. 

"Carlisle,  March  24th.  1914." 

Labour  Dispute  at  Glass  Works. — Early  on  Saturday 

morning  a  settlement  of  the  dispute  at  the  Lemington  Glass 
Works,  near  Newcastle-on-Tyne,  was  reached,  whereby  the  bulb- 
blowers,  numbering  about  80  men,  who  came  out  on  March  12th, 
thereby  laying  between  300  and  400  emplojesof  the  works  idle, 
were  to  resume  work  on  Monday,  the  23rd  inst.  The  dispute 
arose  owing  to  the  introduction  of  machinery  in  the  making  of 
electrical  lamp  bulbs,  and  we  understand  a  settlement  has  been 
effected  on  the  basis  of  the  men  giving  the  machines  a  fair  trial, 
and  the  employers  making  up  any  deficiency  should  the  men  prove 
to  be  unable  to  make  a  certain  average  wage. 

The  Electro-Harmonic  Society. — The  last  smoking 

concert  of  the  season,  held  on  Friday  last,  was  one  of  the  best  of 
the  year,  in  spite  of  the  regrettable  fact  that  two  of  the  principal 
artistes  were  unfortunately  prevented  by  suddtn  illness  from 
taking  part  in  the  entertainment.  Excellent  substitutes  were 
found  at  short  notice  in  Messrs.  Alec  Chentreus,  the  Anglo-French 
comedian,  and  Jan  Linden  ('cello),  an  artiste  of  the  first  rank,  and 
the  company  as  a  whole  was  above  the  average.  Mr,  Robert  Howe, 
as  a  newcomer  to  the  Electro-Harmonic,  deserves  special  mention, 
as  well  as  Mr.  Anderson  Nicol  and  Mr.  Robert  Radford  ;  and  Prof. 
Anders  performed  some  remarkable  and  inexplicable  feats  with 
cards  and  handkerchiefs.  The  audience  was  enthusiastic,  almost 
all  the  items  being  encored. 

Labour  Disputes. — A  Manchester  paper  states  that 
after  being  out  on  s'rike  for  15  weeks  3,000  engineers  at  Bolton 
resumed  work  on  Monday. 

Press  reports  also  show  that  the  Sheffield  electrical  trade 
dispute  is  at  an  end,  the  men  accepting  the  masters'  offers  of  2s. 
advance  on  April  3rd,  and  Is.  six  months  later,  with  6  per  cent, 
advance  on  piecework  rates  and  a  three-year  agreement. 

British    Science    Guild. — The  Times  announces  that 

Sir  William  Mather  will  preside  at  the  annual  dinner  of  the 
British  Science  Guild  at  the  Trocadero  Restaurant  on  May  22nd. 

Annual  Social. — The  Bermondsey  Electricity  Depart- 
ment held  its  fourth  annual  social  recently  at  the  Spa  Boad  Town 
Hall.  Some  200  ladies  and  gentlemen  were  present,  being  received 
by  the  Mayor  and  Mayoress. 

I  (mil anted  on  jiafif,  542.) 
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THE    LATE    MR.    GEORGE    WEST1NGHOUSE. 


'I'm,;  late  George  Westinghouse  whs  a  man  of  Btrikiog 
presence  and  Bbrong  personality.  Perhaps  there  was  no 
other  mini  in  American  or  British  electrical  engineering 
affairs  to  whom  fell  so  much  influence  and  distinction 
coupled  with  wealth  ami  honours.  Some  of  the  articles  that 
have  appeared  since  his  death  seem  to  us  to  needlessly  strive 
after  contrasting  the  "comparatively  bumble  circumstances" 
in  which  he  began  life,  with  the  position  of  wealth  and  lame 
with  which  his  career  has  closed.  It  must  not  be  imagined 
from  such  a  comparison  that  he  was  either  a  newspaper  boy 
or  a  crossing- sweeper.  As  a  matter  of  fact,  he  was  the  son 
of  a  manufacturer  of  agricultural  machinery,  was  educated 
at  public  high-schools 
and  college,  came  of 
an  engineering  stock 
and  was  reared  in  an 
engineering  atmo- 
sphere, and  he  had 
four  brothers — a  cir- 
cumstance preventing 
pamperingand  luxury, 
and  aiding  the  develop- 
ment of  character.  He 
was  at  the  age  of  ten 
when  his  father  opened 
the  agricultural 
machinery  works  ;  as 
a  boy,  machinery  pro- 
vided him  with  his 
chief  amusement,  and 
his  early  years  were 
spent  among  his 
father's  business 
affairs.  We  suppose, 
regarding  these  condi- 
tions purely  from  the 
dollar  standpoint, 
and  remembering 
that  George  Westing- 
house  has  died  worth 
many  millions,  they 
were  comparatively 
humble,  but  they  were 
ideal  surroundings  for 
a  lad  possessed  of 
inventive  ingenuity. 
He  was  not  a  mere 
visionary  or  impossible 
contriver  as  an  inven- 
tor ;  his  surroundings 
and  subsequent  ex- 
perience and  training 
gave  him  a  remarkable 
grasp  of  and  ability  in 

financial  and  commercial  affairs — qualities  so  often  lacking 
in  inventors  to  whom  success  never  comes.  The  importance 
of  such  qualities  in  control'irg  the  vast  industrial  and  other 
organisations  that  were  established  in  consequence  of  his 
discoveries  is  readily  recognised. 

Mr.  Westinghouse  was  born  at  Central  Bridge,  New  York, 
in  October,  184(>  ;  his  family  was  of  (ierman  extraction. 
Ten  years  later  came  the  removal  to  Schenectady  to  start 
the  agricultural  works  already  mentioned.  At  the  age  of 
fifteen  (ieorge  had  invented  and  built  a  rotary  engine  ;  in 
the  next  year  he  served  in  the  New  York  National  Cuard, 
and  later  in  the  New  York  Cavalry,  and  in  18(54  and  1865 
he  served  as  third  assistant-engineer  in  the  United  States 
Navy.  When  nineteen  he  produced  a  device  for  replacing 
railway  cars  on  the  track.  It  was,  however,  at  the  age  of 
twenty-two  that  he  made  the  invention  which  formed  the 
basis  of  his  other  enterprises — viz.,  the  Westinghouse  air- 
brake, the  first  patent  for  which  was  granted  in  April,  1869. 
Mr.  Westinghouse  came  to  England  in  1871  for  the  purpose 
of  introducing  the  air-brake,  which  revolutionised  the 
methods  of  railway  working,  and  in  the  process  of  meeting 


The  Late  Mr.  George  Westinghouse. 


new  conditions  the  automal  Dtroduoed.    The 

patent  for  tin-  qui<  I.  action  brake  wai  granted  in  i  E 

In  1868,  he  tnrned  bis  attention  to  the  application  <t 
pneumatic  control  to  the  operation  of  rail*  and 

switches,  and  developed  and  patented  the  s;  ten   m  i  manu- 
factured by  the  Union  Switch  and  Bignal  Co. 

lie  Iiccane  interested  in  the  manufac'ure  of  lamps 
and  electric  lighting  apparatus  in  i  6,  the  Wilting- 
bouse  Elect] ic  <'o.  being  foimed  for  this  purpose.  'I  h<- 
United  States  Electric  Lighting  Oo.  and  the  Consolidated 
Electric  Light  Co.  were  absorbed  by  this  company,  the  whole 
being  reorganised  and  consolidated  in  1891  into  the  v. 

inghouse  Electric  and 
Manufacturing  Co.  at 
East  Pitts!  are.  lie 
was  one  of  the  first 
to  perceive  the  limits 
of  the  direct-current 
system,  and  in  L885 
acquired  the 
American  rights  to 
the  inventions  of 
Messrs.  C-aulird  and 
<  i  ihbs  in  connection 
with  alternating  cur- 
rents, which  he  intro- 
duced as  a  system  of 
distribution,  in  spite 
of  the  strongest 
opposition  and  the 
opinion  of  eminent 
men  such  as  Lord 
Kelvin  as  to  its 
commercial  value. 
He  gathered  about 
him  William  Stanltv, 
Nikola  Tesla.  0.  B. 
Shallenberger  and 
others,  who  con- 
tributed not  a  little 
to  this  development. 
He  backed  Mr.  Tesla 
with  both  manufac- 
turing and  financial 
assistance  in  the  de- 
velopment of  the 
induction  motor, 
while  his  foresight  in 
perceiving  the  advan- 
tages of  the  alter- 
nating transformer 
for  varying  pressure 
has  made  possible  the 
transmission  of  energy 
over  long  distances  and  its  utilisation  at  remote  points. 

Allied  to  this,  and  his  previous  connection  with  railway 
work,  was  his  great  interest  in  the  problem  of  railway 
electrification— in  particular  of  the  development  of  the 
possibilities  of  the  single-phase  motor  for  traction  work, 
and  his  keen  appreciation  of  the  essential  conditions  of 
railway  working. 

His  interest  in  electric  lighting  is  instanced  by  the  form- 
ation of  companies  to  manufacture  the  Xernst  lamp,  the 
Cooper-Hewitt  mercury  vapour  lamp,  the  Bremer  arc  lamp, 
and  the  carbon  and  metal-filament  incandescent  lamps. 

Most  important,  also,  has  been  the  work  done  by  Mr. 
Westinghouse  in  the  development  of  the  steam  turbine,  and 
still  more  recently  in  the  solution  of  the  problem  of  its 
application  to  marine  propulsion. 

Mr.  Westinghouse  was  given  the  honorary  degree  of 
Doctor  of  Philosophy  by  the  Union  College  in  L890.  In 
1896  the  Koniglische  Technische  Hochschule,  of  Berlin, 
bestowed  upon  him  the  ilegree  of  Doctor  of  Engineering  ; 
he  was  also  decorated  with  the  Legion  of  Honour  of  France. 
the  Royal  Crown  of   Italy,  and  Leopold  of   Belgium.     He 
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was  the  second  recipient  of  the  John  Fitz  Medal,  and 
was  honorary  member  of  several  American  Associations. 
In     December     last     he     received      the     decoration     of 


:  009-KW.,  2,400- volt  d.c.  Motor-Qenebatob  Set,  as  Installed  in  Sub-station 

Butte,  Anaconda  and  Pacific  Railway. 

which    he    was,    perhaps    prouder    than   any   other,    viz., 
the    Drashof    Medal,    awarded    for    having   obtained    the 
most    important    results    in    engineering  during   the   year. 
Mr.    Westinghouse 
was     the    first 
American  to  receive 
this  tribute,  which 
is     conferred     an- 
nually  in    memory 
of    Erantz    Drashof 
by    the     engineer- 
ing   profession     in 
Germany. 

At  the  time  of 
his  death,  Mr. 
( i  eorge  W  e  s  t  i  n  g- 
house  was  director 
of  1 8  H'estinghouse 
undertakings  (of  15 
of  which  he  was 
president)  having 
an  aggregate  capital 
of  over  one  hundred 
million  dollars,  the 
largest  of  which 
are    the    West- 

in^house  Air  Drake  Co.,  the  AVesti  nghouse  Machine 
Co.,  and  the  Union  Switch  and  Signal  Co.,  employing  in 
and  around  Pittsburg  alone  some  :">o,0<>0  persons.  Only 
one  of  the  five  brothers  is  now  living,  namely,  Mr.  Herman 
II.  W  esti nghouse,  who  was  associated  with  the  deceased 
gentleman  in  most  of  his  enterprises. 


2, 400- VOLT    D.C.   SWITCHBOARD,   &C.,    ANACONDA   SUB  STATION. 


There  are  numerous  sidings,  yards,  and  smelter  tracks  that 
have  been  equipped  with  overhead  trolley,  making  a  total 
of  about  '.ij  miles  on  a  single  track  basis. 

The  Dutte,  Anaconda  and  Pacific 
Railway  is  essentially  an  ore  hauling 
road,  the  freight  traffic  from  this 
source  originating  at  the  copper  mines 
located  near  the  top  of  Dntte  Hill.  From 
the  mines  the  ore  trains  are  lowered 
down  the  mountain,  a  distance  of  4!, 
miles  to  the  Rocker  yards  located  a  few 
miles  west  of  the  city  of  Butte.  At 
this  point  new  main  line  trains  are  made 
up  for  transportation  to  the  smelters  at 
Anaconda.  The  main  line  division 
extends  through  a  rough  mountainous 
country,  a  distance  of  about  20  miles, 
with  grades  as  high  as  0  3  per  cent. 

At    East    Anaconda    the    main  line 

trains     are     broken     up    and     hauled 

up    Smelter  Hill   to  the  stock    bins,    where  each  car  is 

run  over   the  scales  and  weighed.      The   shifting  of  cars 

in  connection  with  weighing  and  subsequent  delivery  to  the 

contractors  is  done 
by  single  locomo- 
tives. 

Tne  east-bound 
traffic  consists  in 
returning  empty 
cars  to  the  mines 
and  the  transporta- 
tion of  copper  ingot 
to  the  Butte  yards, 
where  it  is  shipped 
over  other  roads  to 
refineries. 

B  e  t wee  n    the 
cities  of  Butte  and 
A  naconda,      which 
are   located   at  the 
ends   of    the    elec- 
trified    portion    of 
the  system,  there  is 
considerable   local 
traffic     both     pas- 
senger and  freight. 
The  city  of  Bu^te  and  vicinity   has  a  population  of  about 
Go, 000,  and  Anaconda,  about  10,000.     At  Butte,  the  Butte, 
Anaconda  and  Pacific  connects  with   the  (ireat  Northern 
Railway,  the  Northern  Pacific  and  the  Chicago,   Milwaukee 


THE    2,400-VOLT     DIRECT-CURRENT    ELEC- 
TRIFICATION   OF    THE    BUTTE, 
ANACONDA   AND   PACIFIC   RAILWAY,    U.S.A. 


The  Butte,  Anaconda  and  Pacific  Railway  is  one  of  the 
most  remarkable  examples  of  steam  road  electrification  in 
the  S:ates.  Besides  being  the  first  2,400-volt  direct-current 
road,  it  is  also  credited  with  being  the  first  steam  road 
operating  both  freight  and  passenger  schedules,  to  electrify 
its  lines  purely  for  reasons  of  economy. 

The  equipment  was  supplied  by  the  (Jeneral  Electric  Co., 
I'.S.A .,  and  the  first  electric  locomotives  were  put  into  service 
on  May  L'ftth,  1918,  hauling  ore  cars  between  the  East 
Anaconda  yards  and  the  smelter.  During  the  first  seven 
months  of  service,  they  ran  approximately  201, <»00  miles, 
and  hauled  ah  >ut  2,865,000  tons  of  ore. 

The  change  from  steam  to  electric  haulage  was  made 
without  any  change  in  the  personnel  of  the  train  crews  and 
without  any  delays  or  alterations  in  the  schedule.  The 
engineers,  without  exception,  have  expressed  themselves  as 
being  greatly  pleased  with  the  easy  operation  of  the 
locomotives. 

The  electrified  lines  of  this  system  extend  from  the 
Butte    Hill  yard  to   the   smelter,   a  distance  of  '.'>2  miles. 


Rear  View  of  d.c.  Switchoear.  Butte  Sub-station. 
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mid  St.  Pan)  Railroad  i  and  at  Silver  Bow,  about  six  miles 
from  the  oity,  connection  is  made  with  the  <  Iregon  short  Line. 


Eight-track  Tangent  in  the  Butte  Sards 

For  a  distance  of  1G  miles  the  Butte,  Anaconda  and 
Pacific  Railway  is  paralleled  by  the  trans-continental  lines 
of  the  Northern 
Pacific  and  the 
Chicago,  Milwaukee 
and  St.  Paul.  The 
last-named  company 
has  already  con- 
tracted for  power 
for  the  operation 
of  electric  trains 
from  Harlowton, 
Montana,  to  Avery, 
Idaho,  a  distance  of 
440  miles. 

The  maximum 
curvature  on  the 
system  (20°,  285  fc. 
radius)  occurs  on 
the  Butte  Hill  line. 
On  this  part  of  the 
road  there  is  an 
average  curvature  of 
C  to  10°.  The  loco- 
motives are  designed 
with  sufficient  flexi- 
bility to  take  a  curve  of  31c  (ISO  ft.  radius)  at  slow  speed. 

The  freight  traffic  consists  largely  of  copper  ore,  and 
amounts  to  more  than  5,000,000  tons 
a  year.  This  material  is  handled  in 
steel  cars,  weighing  about  18  tons,  and 
having  a  capacity  of  50  tons  each.  Trains 
of  30  loaded  cars,  weighing  2,000  tons, 
are  made  up  at  the  Butte  Hill  yards,  and 
hauled  by  two-unit  locomotives  to  the 
Rocker  yards,  where  4,000-ton  trains  are 
made  up  for  the  main  line.  At  the  East 
Anaconda  yards  the  trains  are  again  broken 
up,  and  1,400-ton  trains  are  sent  up 
Smelter  Hill  to  the  ore  bins.  All  of  the 
shifting  and  "  spotting  cars,"  at  the 
smelters  and  in  the  sorting  yards,  is  done 
by  single  locomotive  units.  The  customary 
train  make-up  for  both  east  and  west- 
bound traffic  is  given  in  the  table  on  the 
next  page. 

Eight  passenger  trains  per  day  are 
operated  between  Butte  and  Anaconda, 
four  in  each  direction.  The  main  line 
trains  were  first  hauled  by  electric  loco- 
motives on  October  1st,  l'.US,  and 
promptly  demonstrated  their  ability  to  make 
better  time  than  was  possible  with  sfeam 
engines.  Single  locomotives  are  used,  hauling  trains  of 
from  three  to  five  passenger  and  baggage  cars. 


Electric  Locomotive  and  Train  at  Bdtte  Station. 


Energy  for  the  operation  of  ele  ■, 

from  the  Great  Falls  Powei  <  Jo,     i  |  lant  U 

located   at    Great    Palis,   M  ml  ,  on  th<: 
M    -  him   i:    .i,  and  b  ti  a  nominal  rated 
capacity  of  21,000  i.    .,  genei  iting 
volts,   three-phase,  at  a  frequency  of  60 
cycles      The    pm  pped    u|<    to 

102,000  roll  for  tran  no  non  to  the 
transfoi  a  ttion  at  Bntte,  a  d 

of   180   mile  i  separate  parallel 

linec  constrn  ited  on  the  lame  right-of- 
way.  An  i  of  the  system  transmits 
power  at  60,000  volte  to  a  second  trans- 
former station  at  Anaconda,  20  miles 
farther  on.  n 

The  Batte  station  forms  the  centre  of 
i  lie  '  tensive  power  system  operated  by  the 
Montana  Power  Co.  Besides  the  Great 
Falls  102,000  -  volt  transmission  lines, 
there  are  several  60,000-volt  transm 
terminating  at  this  point,  which  form  a 
part  of  the  Montana  Power  Oo.'s  system. 
These  lines  bring  in  power  from  the 
Mauser  Like,  Canyon  Perry,  Madison  and 
Big  Hole  plants.  At  the  Butte  sub- 
station the  pressure  is  stepped  down  to  2,400  volts 
and   all    the    lines    are    tied    in  on    the    2,400-volt   A..O. 

bus -bars.  Ample 
protection  is,  there- 
fore, afforded  from 
interruption  of 
service. 

It  is  an  interest- 
ing fact  that  the 
railway  load  was 
taken  on  without 
any  increase  in  the 
high-tension  trans- 
mission facilities. 
It  is  estimated  that 
the  additional  loid 
from  this  source  is 
approximately  20 
per  cent,  of  the 
railway,  industrial 
and  lighting  load 
furnished  by  the 
street  railways, 
mines,  and  smelter- 
at  Butte  and  Anas 
conda. 
The  two  existing  sub-stations  at  Butte  and  Anaconda 
were  used  to  house   the    2,400-volt  motor-generator   sets 


PANTOtiRArn  Engaging  Six  Trolley  Wires. 

required  for  operating  the  electric  trains,  so  that  no  addi- 
tional buildings  were  constructed  for  this  purpose.     Power 
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is  famished  by  two  1,000-kw.  8-unit  motor-generator  sets 
in    each    sub-station,    taking    power    from    the     1',  inn-volt 

Condensed  Information  of  Feeight  Movement. 


West  Bound. , 

East  Bound  — 



But' c 
Hill 
line. 

Main 

Smelte* 

fmeltei 

Main 

Butte 

line. 

Hill, 

Hill. 

line. 

line. 

Trailing  load  in  tOD? 

2,000 

4,000 

1,400 

1,000 

1  260 

650 

Xumber  of  cars    ... 

30 

60 

20 

65 

7o 

35 

.\'o.  of  80-ton  loco- 

motives per  train 

2 

2 

2 

2 

2 

•> 

Approximate  grade 

against  load 

25% 

0-3% 

1H% 

ri  % 

1  % 

.ye.   O/ 

Approximate  speid 

on  level  tangent 

track,  m  p  h.     ... 

— 

21 



— 

25 

— 

Approximate  speed 

on   max.  grade... 

12 

16 

16 

20 

16 

16 

Average  trolley  vol- 

tage         

2.2C0 

2,200 

2,200 

2,200 

2,200 

2,200 

Length   of   run   in 

miles      

4  ti 

201 

7 

7 

201 

4  6 

ELECTRICAL    POWER    APPLICATIONS 

IN   THE   CONSTRUCTION   OF   THE    COUNTY 

HALL,     WESTMINSTER. 


ELECTRIC  current,  as  applied  for  power  purposes,  las  had 
but  little  difficulty  in  showing  its  superiority  over  the  old- 
fashioned  steam  plant  in  most  industries.  Undoubtedly, 
however,  one  of  its  most  marked  successes  has  been  gained 
by  its  compactness,  cleanliness  and  saving  of  expense  for  the 
use  of  the  building  and  engineering  contractor,  where  the 
former  metheds  of  using  numerous  isolated  steam  power 
plants  entailed  a  prodigious  amount  of  labour,  fuel  expense 
and  general  inefficiency. 

By  the  courtesy  of  Messrs.  Holland,  Hannen  &  Cubitt,  of 
Hyde  Street,  W.C.,  we  have  recently  been  able  to  inspect 
the  construction  works  for  the  new  County  Hall  at  the 
southern  end  of  Westminster  Bridge,  which  they  aie 
carrying  out  as  contractors  for  the  future  headquaiters  of 
the  London  County  Council. 


A.C.     bus-bars.       These     units    operate    continuously    24 
hours    per    day,    seven    days    of    the    week,    to    supply 
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Duplex  Electric  Tower  Crane.  Scotch  Electric  Derrick  Crane. 

Electric  Cranes  at  the  new  County  Hall  Buildings. 


the  necessary  current 
of  a  three-phase,  60 
synchronous 
motor  direct  con- 
nected to  two 
500 -K\v,  1,2<  id- 
volt  generators, 
insulated  to 
operate  in  series 
for  2.40O  volts. 
The  generators 
are  compound 
wound,  and  have 
both  commutating 
poles  and  com- 
pensating pole  face 
windings.  These 
fields  are  con- 
nected on  the 
grounded  side  of 
the  armature,  and 
the  main  fields 
are  separately  ex- 
cited from  1  25-volt 
exciters. 

('/'"  /"  "nil in  veil.) 


for  train  operation  ;    each   consists 
cycle,     1,450- k.v.a.,     720  -R.  pit. 


On  these  works,  which  cover  a  ground  space  of  about  til, 
acres,  and  have  a  river  frontage  of  750  ft.,  the  most  modern 

machinery  and  plant 
is  being  used,  and 
some  very  interes- 
ting examples  of 
electrical  power  ap- 
plication are  to  be 
seen. 

The  total  number 
of  motors  at  present 
installed  amounts  to 
2(i,  aggregating 
about  360  H.P.J 
while  additional 
plant  now  in  course 
of  erection  will  re- 
quire a  further 
supply  of  about 
80  h.p. 

For  general  lifting 
work  at  d liferent 
points  of  the  build- 
ing, seven  Scotch 
derrick  electric 
cranes     have    been 
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Installed,  while  another  ol  the  lame  type  ia  now  in  conrteof 
erection.  These  oranes,  supplied  by  Messrs.  Batter  Bros.,  of 
Glasgow,  have  a  lifting  capacity  of  •>  tons  at  7k  ft.  radios,  and 
2  tons  at  GO  ft.  radius.    They  si r<^  of  tfa  lotor  type, 

equipped  with  b  20-h.p.  motor,  Bnd  having  two  lifting  Bpeeds 
of  60  and  80  ft.  per  minute.  These  oranes  are  raised  on 
timber  gantries  100  ft.  above  the  ground  level,  each  leg 
being  ballasted  with  20  tons  of  brickwork. 

For  handling  the  materia]  brought  l>y  road,  a  larg< 
duplex  electric  tower  crane  has  been  installed  on  the  portion 
of  the  works  fronting  the  Belvedere  Road,  This  crane, 
which  was  supplied  l>y  Messrs.  Anderson  &  Co.,  is  unique 
in  its  construction,  being  the  only  one  of  its  kind  at  present 
in  use,  and  was  formerly  used  in  the  carrying  out  of  the 
recent  extension  to  the  British  Museum.  It  is  of  the 
travelling  type,  and  runs  on  an  18-ft.  track.  Ascending  to 
the  operating  platform,  which  is  situated  within  the  lattice 
girderwork  tower  at  a  level  of  40  ft.,  we  were  able  to  obtain 
from  the  driver  many  interesting  particulars  of  its  con- 
struction and  working.  The  total  height  of  the  tower  is 
100  ft.  and  it  is  equipped  with  two  15-ft.  gibs,  on 
opposite  faces.  Their  slewing  is  effected  by  means  of 
vertical  shafts  extending  from  the  operating  shed  to  a  spur- 
and-pinion  gear  placed  85  ft.  above  the  shed.  The  gibs 
have  a  maximum  radius  of  10  ft.,  and  each  can  be  slewed 
through  an  angle  of  180'.  The  lifting  capacity  of  each 
is  3  tons  at  10  ft.  radius,  and  8  tons  at  17  ft.  radius.  The 
motor  equipment  of  the  crane,  which  is  by  the  Lancashire 
Dynamo  Co.,  consists  of  one  22-H.P.  motor  for  each  gib, 
giving  two  lifting  speeds  of  20  and  GO  ft.  per  min.,  and  one 
l(i- up.  motor,  situated  at  the  base  of  the  tower,  for 
travelling.  This  is  geared  to  the  running  wheels  by  double 
reduction  worm  gear.     All  the  motors  are  of  ihe  series  type. 

Power  is  transmitted  to  the  vertical  slewing  shafts  from 
the  lifting  motors  through  a  double  friction  clutch,  and  the 
gibbing  is  arranged  so  as  to  maintain  the  load  at  a  constant 
level  while  varying  the  radius.  The  controllers  of  the  shed 
motors  are  of  the  tramway  pattern,  and  an  Igranic  worm- 
operated  controller  is  provided  for  the  travelling  motor. 
The  total  weight  of  the  crane,  with  25  tons  of  ballast,  is 
75  tons.  Its  work  consists  of  unloading  the  bricks,  stone- 
work and  girders  brought  up  by  motor  and  horse  lorries  on 
the  Belvedere  Road,  the  bricks  being  taken  up  in  skips  of 
about  three-quarters  of  a  load  at  a  time. 

On  the  wharf  a  large  10-ton  electric  crane  of  the  Scotch 
derrick  type  has  been  erected  for  dealing  with  the  circular 
stone  front  on  what  is  to  be  called  the  Members'  Terrace, 
and  this  will  unload  the  stone  blocks  from  barges  and  place 
them  direct  in  position.  This  crane  is  one  of  the  largest  of 
its  type  that  has  ever  been  made.  The  length  of  the  jib 
is  137  ft.,  and  the  crane  has  a  lifting  capacity  of  10  tons  at 
a  radius  of  110  ft.,  and  4  tons  at  a  radius  of  125  ft. 

In  addition,  two  travelling  wharf  cranes  are  in  the  course 
of  erection  on  the  river  front,  for  unloading  other  material 
from  the  barges,  and  depositing  it  on  the  site  of  the  building. 
The  length  of  the  jibs  of  these  cranes  is  45  ft.,  and  their 
lifting  capacity  is  three  tons  at  a  radius  of  40  ft. 

An  interesting  example  of  labour  saving  by  electrically- 
driven  contractors'  plant  is  provided  by  the  concrete  crush- 
ing and  mixing  machinery  which  has  just  been  installed. 
This  plant  is  situated  on  the  river  front  of  the  works  about 
60  ft.  from  the  wharf  side.  Either  of  the  two  wharf  crams 
mentioned  will  unload  rubble  and  cement  from  barges  on 
to  a  raised  platform  on  which  is  placed  the  crushing 
plant  consisting  of  a  combined  toggle-jointed  jaw  crusher 
and  toothed  crushing  rolls  in  which  the  material  is  reduced 
to  |-Sn.  size.  From  here  it  descends  through  a  rotary  screen, 
to  gauge  skips  on  a  lower  platform,  cement  being  passed 
down  a  separate  shute  to  a  suitable  gauge  also  on  this  lc\  e-1. 
These  gauges  tip  into  a  duplicate  mixing  plant  placed  in 
the  sub-basement  level  of  the  building. 

The  crusher  and  screens  are  driven  by  countershafting  from 
a  15-H.r.  motor,  while  another  motor  of  15  h. p.  is  provided 
for  the  mixers.  This  entire  unit  is  about  to  be  duplicated 
by  another  of  similar  construction  placed  adja<  ent  to  it. 
The  two  will  turn  out  about  20O  ck  yd.  of  concrete  per  day 
under  working  conditions.  Each  unit  will  require  only  six 
men  for  its  operation,  showing  a  proportionate  saviDg  in 
working  cost  compared  with  the  usual  plant,  which  requires 
from  10  to  13  men,  and  produces  only  about  30  yd.  per  day. 
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For  dealing  with  surface  water  collecting  int] 
two  20-n. p.  electrically-driven  centrifugal  pumpi 

and  one   of    5    H.P.,  while   BUOthei    of    0    H.P.  is  about,  I 
installed. 

Included  among  miscellaneous  electrical  tools  foi 
operations    are    three     grinding    tables,    each 

of  a   2l-in.  emery    wheel  running  on  b   vertical  thai 
6,000  ft.  per  min.  and   driven   by  a    L5-B.P.  motor.     'I 
are  used  tor  shaping  bricks  and  tiles  for  the  formation  of 
arches  and  other  curves,  and  show   a  great  superiority  in 
finish  to  the  older  method  of  chiselling  them  by  hand. 

In  the  two  carpenters'  shops  on  the  works,  electrically- 
driven  circulars  saws  are  being  used,  one  of  10  ii.p.  and 
two  of  15  H.P. 

The  lighting  of  the  works  which  .is  arranged  for  general 
rather  than  local  illumination,  is  by  12  10-hour  '.i-ampere 
"  Angold  "  flame  arc  lamps  used  four  to  the  2:i0-volt 
circuit,  and  fixed  at  the  height  desired  upon  the  various 
crane  structures. 

Electric  power  is  obtained  from  the  three-wire  D.C.  mains 
of  the  London  Electric  Supply  Corporation,  at  4G0  volts, 
through  three  separate  services  of  armoured  concentric  cable, 
these  being  of  -8,  "5  and  *12  sq.  in.  area  respectively.  These 
service  cables  which,  together  with  the  distribution  scheme, 
was  carried  out  by  Messrs.  Donnison,  Sillem  <t  Co.,  Great 
Portland  Street,  terminate  at  distributing  centres  located  at 
various  points  in  the  basement  of  the  building,  where  they 
are  split  up  into  75  and  50-ampere  circuits,  and  led  by 
concentric  distributors  to  Siemens  terminal  boards,  each 
circuit  being  separately  metered.  Ironclad  fittings 
are  used  throughout,  each  power  plant  being  efficiently 
earthed  to  separate  earth  plates,  in  conformity  with  the 
rules  and  regulations  of  the  Board  of  Trade.  The  design 
of  the  various  electric  schemes  has  been  in  the  charge  of 
Mr.  Ingram  Pettit,  consulting  engineer,  of  Charing  Cross 
Road. 

The  motors  used  throughout  the  works  for  the  machinery 
and  mixing  plants  were  supplied  by  Messrs.  Siemens. 

AVe  have  to  thank  Mr.  B.  Tarring,  works  manager,  for 
kindly  taking  such  pains  in  verifying  the  accuracy  of  the 
above  particulars  ;  also  his  electrician,  for  spending  a  great 
amount  of  time  in  showing  us  around  and  explaining  the 
various  features  of  the  plant. 


Electrical  Contracts  in  Turkey. — In  the  course  of  its 

annual  report  for  1913,  the  British  Chamber  of  Commerce  of 
Turkey  and  the  Balkan.  States  contains  the  following  statement : — 

"Electrical  work  of  British  Embassies  and  British  Consulate> 
without  tender. — Your  Council  has  been  informed  that  certain 
electrical  installation  work  had  been  given  out  to  foreign  firms 
without  British  firms  having  been  invited  to  tender.  Correspondence 
has  ensued  both  with  his  Majesty's  Embassy  and  with  the  Offioe 
of  Works,  with  the  result  that  the  latter  department  has  undertaken 
to  invite  tenders  for  all  future  work,  and  some  five  local  firms 
representing  British  manufacturers  have  been  put  on  the  list. " 

In  the  issue  of  the  Journal  of  the  Chamber  just  received  it  is 
stated  that  'cases  may  be  cited  of  British  travellers  in  widely 
different  articles  accidentally  taking  in  Constantinople  rn  their 
way  home  from  Epypt,  and  such  purely  accidental  visits  have  been 
known  to  surpass  aJl  expectations.  It  should  be  remembered  that 
it  is  the  numerous  small  articles,  from  tooth-paste  to  office 
stationery, -which  can  be  developed.  Turkey  purchases  nearly  all 
her  requirements  abroad,  and  given  a  time  of  quiet,  trade  is  bound 
to  increase,  as  the  imports  have  been  cut  down  to  the  strictest 
necessary  for  a  year  or  two  past.  The  openings  lor  the  remunerative 
employment  of  capital  in  public  works  and  enterprise  are 
numerous.  Railways  and  ports  have  to  be  constructed.  Citus  will 
be  lit  by  electricity,  and  tractive  power  supplied.  The  mineral 
wealth  of  the  country  awaits  capital  and  transport  facilitus  for 
development.  Local  industries  are  almost  nil,  but  with  the 
prosptctive  increase  of  tL.e  import  duty  from  11  to  15  per  cent , 
and  the  exemptions  lrom  taxation  and  the  facilities  granted  to 
industries,  the  time  is  at  hand  when  new  factories  for  every  kind 
of  manufactured  articles,  not  requiring  expert  technical  training, 
will  spring  up." 
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NOTES. 

{Continued  from  page  636.) 

Late  l.eiral. — WabOffiob  Bub  Electrical  Engineers. 

— An  action  against  Messrs.  Kirkland  &  Capper,  electrical  engineers", 
of  17,  Victoria  Street,  Westminster  and  Mr.  John  H.  T.  Woodd, 
an  architect,  of  Broad  Sanctuary  Chambers.  Tothill  Street,  West- 
minster, brought  by  the  Secretary  of  State  for  War  in  connection 
with  thp  defendants'  supervision  of  certain  electrical  works  erected 
by  the  War  Office  and  entitled  the  new  Medical  Staff  College  and 
Laboratory  at  Millbank.  came  before  Mr.  Jubtice  A.  T.  Lawrence, 
in  the  King's  Bench  Division  on  Wednesday.  The  Secretary  of 
State  for  War  claimed  to  recover  damages  against  both  the 
defendants  in  connection  with  their  supervising  direction  of  works. 
Both  defendants  denied  being  guilty  of  the  negligence  alleged 
against  them. 

For  the  War  Office  the  Solicitor-General,  Sir  Stanley  Buckmaster, 
K.C.,  M.P.,  Mr.  Gordon  Hewart.  K.C  ,  M.P.,  and  Mr.  Brandon 
appeared  ;  for  the  defendant,  Mr.  Woodd,  Mr.  M.  Shearman,  K.C, 
and  Mr.  Eustace  Hills  (instructed  by  Dowsoi,  Ainslie  &  Co.),  and  for 
the  defendants  Kirkland  &  Capper,  Mr.  ,T.  A.  Walter,  K  C,  and  Mr. 
G.  R.  Blanco  White  (also  instructed  by  Dowson,  Ainslie  &  Co.). 

The  history  of  the  case,  said  the  Solicitor-General  in  opening, 
was  quite  simple,  but  something  would  depend  upon  the  construc- 
tion of  the  documents.  In  1 903  the  War  Office  were  engaged  in 
constructing  at  Millbank  this  Medical  College,  a  large  and  fine 
building,  having  residential  quarters  for  the  officers  and  a  large 
laboratory.  The  defendant,  Mr.  Woodd,  was  engaged  as  architect 
on  a  commission  of  5  per  cpnt.  on  November  3rd,  1903,  and 
it  was  his  duty  to  superintend  the  whole  of  the  works 
of  the  building,  including  the  installation  of  electric 
lighting,  but  the  contract  expressly  provided  that  the  lighting 
work  should  be  placed  in  the  hands  of  experts.  In  February, 
1904,  the  defendants.  Messrs.  Kirkland  &  Capper,  wereemployed  by  the 
plaintiffs,  through  Mr.  Woodd,  to  supervise  the  electrical  lightine  of 
the  building.  The  acceptance  was  recommended  to  the  War  Office 
of  two  tenders  submitted  by  Messrs.  John  Bolding  &  Sons  for  the 
installation,  the  amount  being  £838,  in  respect  of  the  residential 
portion  of  the  building,  and  £801  for  the  laboratories.  These 
were  accepted  by  the  War  Office  early  in  1906.  Messrs.  Bolding 
undertook  to  execute  the  work  in  accordance  with  the  current 
Board  of  Trade  regulations  and  the  wiring  rules  of  the  Institution 
of  Electrical  Engineers. 

In  connection  with  the  wiring  of  the  buildirig  for  electric  light, 
it  was  stipulated  that  lead-covered  wire  should  only  be  used  in 
cases  where  the  wires  were  passed  through  cornices,  mouldings  or 
walls,  and  the  plaintiffs'  complaint  was  that  the  defendants,  Mr. 
Woodd  and  Messrs.  KirkJand  &  Capper,  had  approved  of  the 
wiring  of  this  place  throughout  with  these  lead-covered  cables. 
A  further  ground  of  complaint  was  that  the  wires  were  hidden  in 
plaster. 

The  defendants  (it  was  alleged)  took  no  steps  to  ascertain  where 
the  wires  were  laid  that  fed  the  lights,  and  the  whole  wiring  work 
was  extremely  unsatisfactory,  and  it  would  be  contended  for  the 
War  Office  that  the  certificate  for  payment  for  the  work  was 
negligently  given.  The  system  was  found  to  be  a  failure,  and 
then  it  was  asserted  that  some  of  the  circuits  had  gone  wrong 
because  attempts  had  been  made  to  repair  them  by  Royal  Engineers, 
and  this  work  had  been  clumsily  and  improperly  done,  but  the 
plaintiffs'  case  was  that  this  could  not  be  possibly  held  to  account 
for  the  utter  failure  which  was  found.  The  only  remedy  was  to 
re-wire  throughout,  and  this  was  done  by  Messrs.  Foote  k  Milne 
in  April,  1910.  These  were  the  facts  of  the  dispute,  and  counsel 
would  contend  that  there  was  a  clear  case  of  negligence  against 
the  defendants  as  supervisors. 

At  this  stage  Mr.  Walter,  K.C,  remarked  that  he  denied  the 
negligence,  and  proposed  to  show  that  the  trouble  was  caused  by 
interference  with  the  work  after  it  was  done. 

Mr.  Justice  Lawrence  said  that,  without  expressing  any  opinion 
on  the  question  of  damages,  it  might  appear  when  they  got  further 
that  the  matter  would  be  so  detailed  that  some  expert  or  referee 
would  have  to  investigate  the  itemB  and  calculate  the  possible 
damage. 

The  various  documents  and  contracts  were  dealt  with  at  great 
length  by  the  Solicitor-General,  who  pointed  out  that  the  contract 
with  Mr.  Woodd  provided  that  he  should,  as  an  architect, 
superintend  the  building,  and  have  as  remuneration  a  commission 
of  5  per  cent,  on  the  net  cost  of  the  building  and  works  completed 
under  his  direction  ;  and  it  threw  on  him  the  responsibility  for  the 
proper  supervision  of  the  execution  of  the  work.  Generally 
speaking,  Mr.  Woodd  was  to  be  responsible  for  the  lighting,  as 
also  for  the  rest  of  the  building  under  Clause  4. 

The  technicalities  of  electric  wiring  were  explained  in  great 
detail  by  the  Solicitor-General,  and  also  the  various  acts  which  it 
was  alleged  were  contrary  to  the  contract,  and  to  which  the  charge 
of  negligence  related. 

Mr.  Woodd,  in  his  defence,  totally  denied  regligence.  and  he 
referred  to  the  fact  that  the  contract  provided  for  the  electric 
lighting  to  be  placed  in  the  hands  of  experts,  and  that  they  were 
to  be  responsible  to  the  War  Office. 

On  behalf  of  Mr.  Woodd,  Mr.  Shearman  said  he  could  state  at 
once  that  his  position  was  that  he  was  architect  for  the  building, 
and  the  engineers  had  to  do  with  the  electric  lighting.  Mr.  Woodd 
would  contend  that  he  was  not  responsible  for  the  electric 
lighting,  except  so  far  as  seeing  that  the  electric  light  works  did 
not  interfere  with  the  proper  building  of  the  house.  lie  was 
entitled  to  give  instructions  to  the  engineers  in  eo  far  as  it  assured 
no  interference  with  the  building.     The  contract  provided  for  the 


employment  of  electrical  experts,  and  they  were  so  employed,  and 
Mr.  Woodd's  position,  briefly  put,  was  :  "  They  are  the  engineers,  I 
am  the  architect." 

Sir  Stanley  Buckmaster  said  that  what  had  caused  this  system 
to  fail  was  the  putting  of  lead-covered  conductors  into  plaster 
without  proper  protection,  and  he  could  not  see  how  any  of  the 
defendants  could  evade  responsibility,  as  this  was  direotly  contrary 
to  the  terms  of  the  contract. 

■  Our  report  will  be  continued  next  week.  J 

Colliery  Explosions. — A  new'process  for  treating  coal 

dust  is  being  tried  at  Washington  Colliery,  County  Durham,  a 
liquid  "pray  being  used  which  does  not  evaporate. 

Liverpool  Electrical    Trade   Association.  —  It  has 

been  decided  to  form  an  association  of  the  employers  of  electrical 
labour  in  Liverpool  and  district,  to  cover  a  20-mile  radius.  Mr. 
Egerton  G.  Pulford  iB  acting  as  secretary  pro  tern.  An  employer  of 
labour  stated  that  whereas  over  80  per  cent,  of  the  men  now  belonged 
to  a  strong  trade  union  the  master  electricians  in  the  city  were  in  no 
sense  organised.  Already  within  the  last  12  months  the  rate  of 
pay  had  been  increased  Id.  per  hour,  the  standard  rate  now  being 
9Jd.  The  employes  were  now  asking  for  a  further  2jd.  per  hour 
advance,  and  a  reduction  of  working  hours  from  50  per  week  to  46i  ; 
night  shift  one  hour  less  work  or  one  hour  at  overtime  rate  ;  dinner 
hour  not  to  be  movable  except  at  overtime  rates  ;  charge  hands 
demanded  Id.  extra  instead  of  id.,  and  under  the  heading  of  dirty 
work  the  men  were  asking  for  an  extra  1  s.  per  day  each  man.  Start- 
ing time  had  usually  been  left  to  employers  individually,  but 
now  it  was  proposed  to  have  a  fixed  starting  time  of  8  o'clock. 
Increases  were  also  asked  in  regard  to  overtime  and  Bank  Holidays. 
What  was  most  resented  by  many  employers  was  the  question  of 
boundary,  the  E.T.U.  now  demanding  that  fares  should  be  paid  both 
ways  to  jobs,  out  in  men's  time,  and  back  in  employers'  time.  In  the 
case  of  country  jobs  an  increase  of  Is.  per  day  was  asked  for,  all  fares 
and  travelling  time  to  be  paid.  MoBt  of  the  employers  were  deter- 
mined to  resist  these  proposals. 


OUR    PERSONAL    COLUMN. 

Ihe  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — Having  regard  to  the  fact 

that  its  electrical  engineer  was  one  of  the  selected  candidates  for 
a  similar  position  under  the  Salford  Corporation,  and  that  it  is 
desirable  in  the  interests  both  of  the  undertaking  and  the  continuity 
of  policy  Jn  connection  with  the  position  of  the  undertaking,  to 
retain  his  services,  the  West  Ham  Corporation  is  being  recom- 
mended to  increase  Mr.  Beauchamp's  salary  to  his  present 
maximum  of  £700  per  annum  as  from  April  1st  next,  and  to  fix 
the  future  maximum  at  £900,  to  be  reached  by  annual  increments 
of  £100,  provided  the  Council  may  rely  on  retaining  his  services 
for  a  further  period  of  two  years  at  least. 

Mr.  W.  Fennej.l,  engineer  and  manager  of  the  Wednesbury 
Corporation  electrical  station,  has  resigned,  and  the  assistant 
manager,  Mr.  J.  P.  Smith,  has  been  appointed  to  take  charge. 

The  Fulham  Borough  Council,  at  its  last  meeting,  increased  the 
sa'ary  of  the  electrical  engineer  from  £600  to  £625.  The  approxi- 
mate increase  in  salaries  in  the  electricity  department  amounts  to 
£160. 

Mr.  H.  H.  .Towers,  of  Stockport,  has  been  appointed  to  the  posi- 
tion of  mains  and  permanent  way  superintendent  in  the  Darling- 
ton Corporation  electricity  and  light  railways  department. 

The  following  advances  in  salaries  have  been  made  this  week  by 
the  Manchester  Corporation  : — Mr.  J.  Wood,  assistant  tramways 
manager,  £500  to  £600,  by  four  annual  increments  of  £25  each  ; 
Mr.  J.  T.  Oakes,  tramways  traffic  superintendent,  £475  to  £500; 
Mr.  J.  A.  Cookson,  electric  mains  surveyor,  £400  to  £425  ;  Mr. 
W.  E.  Foden,  electricity  department  accountant,  £425  to  £450  ; 
Mr.  F.  E.  Hughes,  electricity  department  secretary,  £475  to  £500; 
Mr  E.  Bolton,  electricity  sub-station  engineer,  £375  to  £400. 

Mr.  C.  Handley,  senior  switchboard  attendant  at  Birkenhead 
electricity  works,  has  resigned  his  position  in  order  to  take  up  the 
duties  of  switchboard  attendant  and  test  room  assistant  at  H.M. 
Dockyard,  Devonport. 

While  feeling  greatly  flattered  at  the  decision  of  the  Salford 
Committee  recommending  that  Mb.  H.  Richardson,  Corporation 
electrical  engineer,  Dundee,  be  appointed  to  a  similar  post  under 
the  Salford  Corporation  at  a  commencing  salary  of  £1,000  per 
annum,  the  Dundee  Town  Council  does  not  like  the  prospect  of 
losing  the  services  of  its  electrical  chief.  Mr.  Richardson,  who  is 
only  38  years  of  age,  has  been  in  Dundee  since  1903,  and  his 
emoluments  amount  to  £650.  At  a  meeting  of  the  Electricity 
Committee,  Mr.  Nairn,  the  Convener,  said  it  would  be  a  great  loss  to 
the  department,  indeed  a  calamity,  if  they  lost  such  an  able  official, 
and  ifihe  was  worth  £1,000  to  Salford  he  was  surely  worth  the  same 
to  Dundee.  The  Convener  submitted  statistics  to  demonstrate  the 
high  efficiency  to  which  Mr.  Richardson  had  raised  the  depart- 
ment, and  pointed  out  that  the  entire  cost  of  the  alterations  of 
recent  years,  amounting  fully  to  £26,000,  was  paid  out  of 
revenue.  He  moved  that  the  engineer's  salary  be  raised  to  £800, 
rising  by  annual  increments  of  £50  to  £1,000.  In  the  discussion 
that  followed,  a  member  pointed  out  that  from  the  business  point 
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of  view,  no  one  would  incmimt  any  BUUUkfftt'l  Halary  by  50  DM 
oent.  Him  ply  beoaaM  he  IiikI  (,'<>t  mi  offer  from  UtOtlMZ  'irin  whiofa 
wiih  doing  twice  t,iio  bnrineii  ami  BDJoyloa  twice  tin-  profits. 
Bailie  Maadonald  laid  they  ihoald  realiie  the  peine  of  a  nun  And 
not  wait  until  ho  got  thu  offer  oi  mob  >  tltnatlon,  While  inpporl 
Ing  an  [norease,  Treunrei  Bontai  thought  that  if  tht>  Tow  n  I  lonnoil 
in  1908  had  the  capacity  to  select  a  "tar  like  Mr.  Richardson,  they 

could  do  no  again       The  OOOVeOez's   proposal  wiih  earned. 

At  a  special   meeting  of  the   Dnndee  Corporation,  on  Monday, 

it  waB  decided  to  raise  the  Halary  of  M  i;  Itn  IHA  BDSON,  the  cicatrical 
engineer,  to  £800.  with  inorenicntHof  ABO  a  year  until  the  maxiinuin 
of  £1,000  in  reached,  and  a  clauHe  in  added  to  the  tenon  of  nervine 
binding  Mr.  RichardHon  to  remain  at  Dundee  for  five  years.  Mr. 
RiohardHon,  it  in  underHtood,  is  prepared  to  accept  the  terms. 

Tramway  Officials.— The  Kouthport  Tramways  Com- 
mittee is  to  recommend  the  Council  to  increase  the  salary  of  M  it. 
T.  J.  Kin  DBOT1    tramways  manager,  from  £200  to  £250  per  annum. 

Mit.  R.  P.  Dixon,  who  is  leaving  the  Hull  Corporation  tramways 
to  take  up  a  position  under  the  Southampton  Corporation  tram- 
ways, was  the  recipient  on  Wednesday  last  week,  of  a  case  of  fish 
knives  and  forks,  and  a  silver  cigarette  case,  presented  by  the  staff 
and  employes.  Mr.  Elliott  made  the  presentation  on  behalf  of 
Mr.  Wilkinson,  who  was  unavoidably  absent. 

General, — On   March  10th,   Mr.  W.  S.  Murray  was 

appointed  by  the  New  York,  New  Haven  and  Hartford  Railroad 
Co.  to  be  consulting  engineer  in  general  charge  of  all  electrical 
engineering  and  construction,  reporting  to  President  Hustis,  with 
offices  at  New  Haven.  Mr.  Murray,  following  the  substantial  com 
pletion  of  the  construction  of  the  system  for  complete  electrical 
operation  west  of  New  Haven,  will  enter  into  closer  relations  with 
the  railroad  company.  His  jurisdiction  will  hereafter  be  extended 
to  also  include  the  electrical  features  of  operation  in  addition  to 
electrical  construction.  He  will  continue  with  the  firm  of 
McHenry  &  Murray  in  general  consulting  practice  as  before. 

Mr.  P.  J.  White,  general  manager  of  the  London  Electric  Ware- 
house Co.,  was  married,  on  the  5th  inst.,  at  St.  Mary  Abbot's,  Ken- 
sington, to  Miss  Pauline  Scott. 

Sir  Francis  Hopwood,  G.C.M.G.,  K.C.B.,  has  been  appointed  to 
a  seat  on  the  general  board  and  Executive  Committee  of  the 
National  Physical  Laboratory,  in  the  place  of  Sir  Arthur  Riicker, 
F.R.S.,  resigned. 

Sir  Henry  Babington  Smith  has  baen  appointed  as  a  member 
and  chairman  of  the  Pacific  Cable  Board,  in  succtssion  to  Sir 
Henry  Primrose,  resigned. 

Mr.  E.  G.  Thomas,  charge  engineer  at  the  Burslem  electricity 
works,  who  is  taking  up  a  similar  position  at  Sheffield  with  Messrs. 
John  Brown  &  Son,  has  been  presented  by  his  colleagues  with  a 
set  of  silver-mounted  military  brushes. 

The  electrical  staff  of  the  Great  Western  Railway  at  Swindon 
have  presented  a  barometer  to  Mr.  H.  G.  Sutclifpe  on  his 
marriage. 

Obituary. — Mr.  "William  Holt,  formerly  in  charge 
of  the  electricity  plant  at  the  Blackburn  Technical  School,  died  at 
Alberni,  British  Columbia,  last  week,  at  the  age  of  68  years. 

The  death  is  reported  of  Mr.  Frederick  Evan  Evans  at  the 
age  of  80  years.  The  deceased  gentleman,  who  passed  away  at 
Hastings  on  20th  inst.,  was  superintending  engineer  in  the  Postal 
Telegraph  Department  at  Birmingham.  He,  of  course,  retired 
from  the  service  many  years  ago. 


NEW    COMPANIES    REGISTERED. 


Adaptable  Code  Condensers,  Ltd.  (134,711).— This  company 

was  registered  on  March  20th,  with  a  oapital  of  £1,000  in  850  6  per  cent,  cumu- 
lative preference  shares  of  £1  eaoh  and  3,000  ordinary  shares  of  Is.  eaoh,  to 
oarry  on  business  as  experts  in,  advisers  upon  and  teachers  of  the  art  of  con- 
densing matter  intended  for  transmission  by  cable  or  by  telegraphy  or  any 
description,  whether  by  wire  or  wireless,  proprietors,  inventors,  compilers, 
adaptors  of  or  advisers  upon  telegraphio  oodes,  Jtc,  and  to  adopt  an  agreement 
with  H.  G.  Telling.  The  subscribers  (with  one  preferenoe  share  eaoh)  are  :— 
H.  G.  Telling,  7,  Pearfleld  Road,  Forest  Hill,  8.E.,  gentleman;  W.  T.  Duke, 
The  Chestnuts,  Cranleigh,  Surrey,  gentleman.  Private  company.  The 
number  of  dlreotors  is  not  to  be  less  than  two  or  more  than  seven ;  the  first 
are  H.  G.  Telling  and  W.  T.  Duke  ;  qualification  of  H.  G.  Telling,  2.000 
ordinary  shares;  of  W.  T.  Duke,  300  preference  shares;  of  other  direotors 
100  ordinary  shares  ;  remuneration  (except  managing  director)  £ 20  per  annum, 
divisible.  Registered  by  Freeman  &  Son,  30a,  George  Street,  Hanover 
Square,  W. 

Vincent  Pump  and  Transmitter  Co.,  Ltd.  (i34,o75).— This 

company  was  registered  on  Maroh  18tb,  with  a  capital  of  £15,000  in  5s. 
shares,  to  oarry  on  the  business  of  mechanioal,  eleotrical  and  general 
engineers  and  contractors,  manufacturers  of  pumps,  hydraulio  apparatus  and 
machinery,  tool  and  boiler  makers,  &o.,  and  to  adopt  an  agreement  with  the 
Rotoplunge  Pump  Co.,  Ltd.  The  subscribers  (with  one  share  each)  are:  — 
H.  T.  Box,  Preswylfa,  Cardiff,  solioitor;  L.  Morgan,  Duffryn,  Llandafl, 
solicitor;  E.  Neal,  Beaumont,  Whitchuroh,  Glamorgan,  tea  and  coffee  mer- 
chant ;  W.  H.  Taylor,  Bradstow,  Cefn  Coed  Road,  Cardiff,  merchant ;  J.  H. 
Morgan,  26,  High  Street,  Cardiff,  solicitor  ;  D.  E.  S.  Browne,  23,  Parade,  Barry, 
solioitor,  F.  H.  Gentle,  66.  Llanfair  Road,  Cardiff,  clerk.  Minimum  cash 
subsoripton  25  per  cent,  of  the  shares  offered  to  the  public ;  the  number  of 
directors  is  not  to  be  lesB  than  three  or  more  than  seven  ;  the  first  are  J 
Hibbart,  H.  T.  Box,  L.  Morgan,  W.  H.  Taylor,  H.  A.  Moore  and  J.  Browne- 
Martin  ;  qualification,  20  shares  ;  remuneration  (except  managing  director), 
±'00  each  per  annum  (chairman,  £65) ;  solicitor,  J,  H.  Morgan,  26,  High  Street 
Cardiff. 


BleotrolTMM,    Ltd.  [,any    wan    n 

oe  liana  i-uh,  with  ■  oapli . 
ordinal 
f'n  Improvement!  In  nlMtrnl 

■  blaaeblng,  <i  >  ilnl 
apparatai  lor  bleaching  lal 

i  i 
bleaebi 

I,  nil  Broad  Htr„.,t.  B.C  ,  i  nam  lal   ».■■  ...    I    n.   ■■ 
fata,  K.c,  flaanolal  tfont,    Prlvai 
.  .ir  Don  Ibai 
W»lH3n  ;  remuneration,  17   •  | 

General  Aconitle  and  Dlrtmrrapli  Co.,  Ltd.  (i 

company  wa.  lb  a  oapital  ol 

to    lake    over  In, mi    tin-    Qanaral    A  ■    '..-w    V-,rk.   Iha    belli  III   of 

eorlaln  aoonttlo  and  I      |  ,  to  carry  on  Ibi 
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requites  for  hospitals,  patients  ami  Inval  akrra, 

&a.    The  BiiliacribirH  (with  one  hlian,  eaoh)  an  Unaeb- 

Beld  House,  Hirkby,  Hudderafleld,  pianofou.-  daal<  r ,  W 

Viiu,  Clarence  Road,  Wimbledon,  h.w..  gentleman.    Prl 

number  of   directors  is  not  to    be  1<«»  than  two  or  more  than 

Binders  arc  to  appoint   the   Drat.     Registered  by  Walter  Martin  A  Co.,  92, 

Queen  Victoria  Btreet,  I:  0, 

E.M.F.  (li>14),  Ltd. (134.649)     Thli  company  wasp 

on  March  IRth,  with  a  capital  ol  £3,000  In  £1  shares,  to  take  over  the  boaisaai 
of  electricians,  eleotrical  engineers  and  fittings  makers  carrier]  on  by  ■ 
Ltd.,  at  London  and  Walsall,  and  to  adopt  an  agreement  with  G.  Little 
(liquidator  of  E.M.F.,  Ltd.),  and  W.  II.  Bowe.  The  subscribers  (with  one  there 
each)  are  W.  II.  Rowe,  "Beverley,"  Btonelelgb  Drive,  Worcester  Park, 
Surrey,  electrical  engineer ;  J.  M.  Bein,  91,  Belvelere  Roail,  Walsall.  Htaffa  . 
electrical  engineer.  Private  company.  The  number  of  directors  is  not 
loss  than  two  or  more  than  three;  the  first  are  not  named.  Solicitor,  r  . 
Cooper,  Walsall. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Tramways  Light  and  Power  Co.,  Ltd.— Trnst   deed    dated 

February  2Gih,  1911,  to  secure  £200,000  debenture  stock  redeemable  at  a 
premium  of  5  per  cent.,  with  power  to  create  and  issue  lurther  stock,  ranking 
parripami  with  above,  but  so  that  the  total  amount  shall  not  at  any  time 
exceed  75  per  cent,  ol  the  aggregate  amount  for  the  time  being  issued  ol  the 
preferred  and  ordinary  share  capital,  charged  on  130,468  shares  of  £1  each,  and 
£36,785  5  per  cent,  debenture  stock  of  tbe  Derbyshire  and  Nottingh.  in  Electric 
Power  Co  .  20,500  shares  of  £10  eaoh  of  the  Nottingham  and  Derbyshire  Tram- 
ways Co.,  7  610  shares  of  £10  each  in  the  Leicestershire  and  Warwickshire 
Eleotric  Power  Co.,  194  preferred  and  6,528  ordinary  shares  of  £10  each,  and 
32,950  debenture  stock  of  the  Leamington  and  Warwick  Electrical  Co.,  3,139 
shares  of  £10  eaoh  in  the  Midland  Electrio  Light  and  Power  Co.,  Ltd.,  present 
and  future,  rights  and  interests  of  the  company,  in  or  to  such  shares,  deben- 
ture stook  and  debenture  scrip  and  the  company's  undertaking  and  other 
property,  presentand  future,  including  uncalled  capital.  Trustees  :  Trustee-, 
Executors  and  Securities  Insurance  Corporation,  Ltd.,  Winchester  House, 
Old  Broad  Street,  E.C. 

Bnrnham  and  District  Electric  Supply  Co.,  Ltd.— Deben- 
ture, dated  March  12th,  1914,  to  secure  £3,000,  charged  on  the  company's 
undertaking  and  property,  present  and  luture,  inoluding  uncalled  capital. 
Holders:. Wilts,  and  Dorset  Banking  Co.,  Ltd.,  Salisbury. 

Broom  &  Wade,  Ltd.— Debenture,  dated  March  4th,  1014.  to 
secure  not  more  than  £4,000,  charged  on  the  company's  undertaking,  real  and 
personal  estate,  property,  patents,  and  issued  or  uncalled  capital.  Holders: 
Barclay  &Co.,  Ltd.,  54,  Lombard  Street,  E.C. 

Yorkshire  (West  Riding)  Electric  Tramways  Co.,  Ltd. 

(84,167).— Capital,  £600,000,  in  £5  shares  (70,000  pref.  and  60.000  ord.).  Return 
dated  February  6th,  1914.  46,261  pref.  and  40,977  ord.  shares  taken  up, 
£436,190  paid.    Mortgages  and  charges  :  £275,000. 

Central  Electric  Supply  Co.,  Ltd.  (53,080).— Capital,  £  100,000, 

in  £5  shares.  Return  daied  February  17th,  1914.  All  shares  taken  up, 
£100,000  paid.    Mortgages  and  charges :  £458,600. 

Nottinghamshire  and  Derbyshire  Tramways  Development 

Co.,  Ltd.— A  memorandum  of  satisfaction  in  full  on  March  13th,  1913.  of 
debentures,  dated  June  22nd,  1910,  and  Ootober  2nd,  1911,  securing  £1,875, 
has  been  filed.    (Notified  Maroh  19th,  1914.) 

Madras  Electric  Supply  Corporation,  Ltd.— Issue  on  March 

12th,  1914,  of  £4,000  debentures,  part  of  a  series  of  which  particulars  have 
already  been  filed. 

City  of  Oxford  Electric  Tramways,  Ltd.— A  memorandum 

of  satisfaction  in  full  on  February  24th,  1914,  of  debentures,  dated  December 
14th,  1908,  securing  £15,000,  has  been  filed. 

Cecil  Hodges  &  Co.,  Ltd.— Capital,  £1,000  in  £1  shares. 
Return  dated  November  4th,  1913  (filed  February  11th,  1911).  All  thares taken 
up.  i  I  per  share  called  up  on  two.  £2  remains  in  arrears.  £998  considered 
as  paid  on  998  shares.    Mortgages  and  oharges  :  £500. 

Electric    Train    Lighting    Syndicate,    Ltd.    (112  932\— 

Capital,  £5,200  in  £1  shares.  Return  dated  March  2nd,  1914.  All  shares  taken 
up.  5s.  per  share  called  up  on  900.  £225  paid.  £1  per  share  considered  as 
paid  on  4,300.    Mortgages  and  charges  :  Nil. 


CITY    NOTES. 


British  Insulated  and  Helsby  Cables.  Ltd. 

Db.  E.  K.  Muspkatt  presided  over  the  annual  meeting  held  in 
Liverpool  on  Monday,  and  in  moving;  the  adoption  of  the  report 
(see  Electrical  Review,  page  501),  he  stated  that  the  profit  for 
the  year  amounted  to  £247,361,  as  compared  with  £218,395  for  the 
previous  year,  aa  increase  of  £2S,956,  results  which  he  was  sure 
would  be  regarded  as  satisfactory.  He  wa9  pleased  to  be  able  to 
say  that  the  good  results  had  been  obtained  not  through  extra- 
ordinary profits  or  volume  of  business,  but  by  a  general  increase 
of  business  in  the  various  departments.  It  was  only  fair  to  state, 
however,  that  competition  in  their  line  of  business  was  somewhat 
on  the  increase,  but  they  felt  confident  that  the  company  would  be 
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fully  able  to  deal  with  this.  While  prospects  of  trade  generally 
throughout  the  country  were  not  so  pood  as  they  were,  their  works 
still  continued  to  be  fully  employed,  and  some  contracts  of  excep- 
tional mngnitude  were  at  present  on  hand,  notably  the  making 
pid  lsying  complete  of  large  quantities  of  telephone  cable  for  the 
General  Post  Office.  With  regard  to  the  profit  and  loss  account, 
the  chairman  said  that  adding  the  balance  brought  forward  from 
1912,  there  was  an  available  sum  of  £321,581.  Oat  of  this 
the  directors'  and  trustees'  fees  had  been  paid,  with  intercut 
on  debenture  stock.  a  preference  dividend,  and  interim 
dividend  on  ordinary  shans.  Sums  had  also  been  written  off  to 
depreciation,  and  £35.000  had  been  written  off  patents  and  good- 
will, reducing  the  last  item  to  nil.  The  item  had  originally  stood 
at  £251,673,  and  its  annihilation  should  very  materially  strengthen 
the  financial  position  of  the  company.  The  directors  were  follow- 
ing the  policy  of  judiciously  extending  the  company's  manufac- 
turing plant  to  meet  the  demand  in  the  departments  returning  the 
best  profits.  Their  interests  in  subsidiary  companies  were  im- 
proving, and  it  might  be  anticipated  that  they  would  year  by 
year  form  an  increasing  source  of  strength.  Owing  to  the  in- 
sufficient supply  of  workmen's  dwellings  at  Preseot,  and  the  long 
distance  the  men  had  consequently  to  travel  daily,  the  directors 
were  contemplating  the  development  of  a  site  near  the  works  on 
town-planning  lines.  In  conclusion,  the  chairman  paid  a  tribute  to 
the  hard  and  intelligent  work  of  Mr.  Sinclair,  the  general  manager, 
and  other  principal  officials  of  the  company. 

Mk  Jamks  Taylor  seconded  the  motion,  which  was  carried 
unanimously. 

A  dividend  of  9s.  per  share  on  the  ordinary  shares,  making  with 
the  interim  dividend  previously  paid  a  return  of  13  percent,  for 
the  year,  was  approved  of.  Messrs.  James  Tavlor  and  G.  Crosland 
Taylor,  the  retiring  directors,  were  reappointed. 


Guildford  Electricity  Supply  Co.,  Ltd. 

The  directors'  report  for  December,  1913,  shows  that  the  company 
has  again  made  very  satisfactory  progress,  the  gross  receipts  being 
£  11.78*),  ns  compared  with  £10.069,  an  increased  revenue  of 
£1,717.  The  accounts  show  a  balance  on  the  revenue  account  of 
£4,014  (.after  crediting  depreciation  fund  account  with  £1,250)  as 
compared  with  a  balance  of  £3,705  (after  crediting  depreciation 
fund  account  with  a  like  amount),  on  the  revenue  account  for  1912. 
After  making  due  provision  for  debenture  interest,  dividend  on 
preference  shares,  &o.,  and  the  placing  of  £500  to  the  credit  of 
reserve  fund  account,  the  net  revenue  account  shows  a  balance  of 
£1,166  for  distribution.  Out  of  this  sum  the  directors  recommend 
the  payment  of  a  dividend  at  the  rate  of  5  per  cent.,  less  tax,  for 
the  past  year  on  the  ordinary  share  capital,  whioh  will  absorb 
£758,  thereby  leaving  £408  to  be  carried  forward  to  the  credit  of 
the  net  revenue  account  for  the  present  year.  The  following  table 
shows  the  progress  of  the  business  :  — 

Number  of          Total  Total  Gross 

Year,          connections,  revenue.  costs.  profit. 

1911                  874                  f8,679  £4,876  £4,303 

1919                     969  £10.169  £5,114  £4,955 

1913            i    1,090  £11,786  £6,492  £5,294 

This  undertaking,  in  common  with  other  undertakings  of  a  like 
nature  throughout  the  country,  has  suffered  in  consequence  of  the 
heavy  rise  in  the  cost  of  fuel  during  the  past  year. 

Units  onH,  lighting,  370,125,  as  compared  with  331,930  for  1912  :  power  and 
heating,  672.475,  as  compared  with  187,896  ;  total,  1  042  600,  as  compared  with 
769,8.6  ;  ii  p.  motors  connected,  810,  as  compared  with  753;  total  Dumber  of 
connections,  1,090,  as  compared  with  969. 


iVewmarket  Electric  Light  Co.,  Ltd. — The  directors' 

report  for  1913  shows  that^the  equivalent  of  1,918  33-watt  lamps 
have  been  connected  to  the  mains,  making  the  total  connected 
29,729  lamps.  Applications  for  a  further  300  lamps  have  been 
received  this  year.  The  profit  on  working,  added  to  £61  brought 
forward,  amounts  to  £2,h'92,  which,  after  providing  for  debenture 
and  other  interest,  £733,  leaves  a  balance  of  £1,958.  A  dividend 
of  £4  per  cent,  is  recommended,  that  £750  be  carried  to  reserve  for 
renewal  of  plant,  and  that  £146  be  carried  forward.  Mr.  Albert 
Line  has  been  elected  a  directir  in  place  of  Mr.  F.  W.  Cobb,  who 
retired  on  account  of  ill-health. 

Folkestone  Electric  Supply  Co..  Ltd. — At  the  annual 

meeting  the  chairman  (Alderman  Spurgen)  congratulated  share- 
holders on  the  extremely  satisfactory  increase  in  the  business 
during  the  past  year.  There  was  now,  he  said,  being  supplied  the 
equivalent  of  7,847  8-C  P  more  lamps  He  summarised  the  results 
suted  in  the  report  (see  Electrical  Review,  page  500).  The  sub- 
sidiary branch  at  Sandgate  had  purchased  current  to  the  amount 
<  f  £817,  which  was  sold  at  6d.  per  unit,  and  realised  £1,283  ;  and 
H*thn  bad  taken  current  of  the  value  of  £2,354,  and  sold  it  at 
16.    Tne  report  was  adopted. 

O.  <',  Hawkes,  Ltd. — After  paying  5  per  cent,  on  the 

pre'erence  shares,  £3,006  jb  to  be  carried  forward.  An  11  weeks' 
Krik^  disturbed  the  business  and,  ending  in  a  considerable  advance 
in  wages,  affected  the  profits,  but  good  relations  now  exist. 

filobe  Telegraph  and   Trust  Co.,  Lrd. — An   interim 

dividend  at  the  rate  of  2s.  per  share  on  the  ordinary  shares  is 
piynbl«  on  31st  inst. 

Rubey  k  Co.,  Ltd.— The  profits  for  1918  were  £25,412. 

A    dividend   of   5s.   per  share  is   to    ha    paid,   carrying    forward 


Continental  Electrical  Companies. 

The  report  for  1913  of  the  Swigs  Electrical  Industry  Co.  {Sohweiz- 
'jchaft  fur  EUiktrisoke  Industrie)  of  Bisle,  which  is  closely 
associated  with  the  group  of  the  Siemens  &  Halske  Co.,  states  that 
the  company  took  over  portions  of  new  issues  in  the  Societa 
Elettrica  Riviera  di  Ponente  and  the  Siemens  Elektrische  Betriebe, 
and  the  underwriting  business  also  experienced  changes.  The 
gross  profits  amounted  to  |£  180,000,  a«  compared  with  £136,000  in 
1912,  and  the  net  profits  were  £69,200,  as  against  £69,300  ;  the 
dividend  proposed  is  at  the  rate  of  7  per  cent,  on  ordinary  share 
capital  of  £800.000,  being  the  same  as  in  1912.  During  the  year 
the  company  made  a  fresh  issue  of  £600,000  in  bonds,  thus 
increasing  the  loan  capital  to  £2,400,000. 

The  report  of  Felten  ,v  GuiiUaume,  Ad'.,  of  \  wnna,  states  that 
the  stock  of  orders  brought  over  from  1912  afforded  adequate  work 
and  equivalent  profits  in  the  first  half  of  1913,  but  business  became 
slacker  with  every  succeeding  month,  and  restrictions  in  working 
had  to  be  made.  After  placing  £16,900  to  the  depreciation  account, 
as  compared  with  £18,300  in  1912,  the  accounts  show  net  profits 
and  balance  forward  amounting  to  £92,100,  as  against  £117,160 
in  the  previous  year.  It  is  proposed  to  pay  a  dividend  of  15  per 
cent.,  as  contrasted  with  1  7i.per  cent,  in  1912.  The  report  remarks 
that  no  improvement  in  activity  has  taken  place  in  the  new  (the 
current)  financial  year,  and  it  is  not  expected  that  a  decided 
change  in  the  situation  will  occur  in  the  near  future.  If,  however, 
the  monetary  requirements  of  the  Government  are  met,  the  com- 
pany estimates  that  large  orders  will  be  received  from  the  State. 
It  is  added  that  the  stock  of  orders  standing  over  from  1913  is 
considerably  less  than  a  year  ago. 

The  balance-sheet  of  the  Socictc  Suisse  pour  V Industrie  Elec- 
trique,  of  Basle,  Switzerland,  for  the  last  financial  year,  shows  a  net 
profit  of  £69,655,  as  compared  with  £69,350  in  1912.  A  dividend 
of  7  per  cent,  is  again  being  declared. 

The  Socictc  Indvstrielle  ilex  Telephones,  of  Paris,  reports 
a  net  profit  of  £68,370  for  the  last  financial  year.  It  has 
been  decided  to  apply  a  sum  of  £25,200  to  depreciation, 
£2045  to  legal  reserve,  £430  to  bDnuses,  while  the  shareholders 
are  to  receive  £38.400  in  dividends,  leaving  £2,295  to  be  carried 
forward. 

The  report  of  the  Kabelfdbrik  und  Drahtindustrie  (jc.iell.ichn  ft, 
of  Prague,  for  the  last  financial  year  shows  a  net  profit  of  £50,723, 
as  compared  with  £41,850  in  the  preceding  year.  The  net  profit 
in  the  case  of  the  Kabelfabrik  Gesellschaft,  of  Pressburg,  amounts 
to  £27,242,  as  against  £27.303  in  1912.  In  both  cases  a  dividend 
of  12  per  cent,  is  being  repeated. 

The  report  for  last  year  of  a  number  of  electrical  undertakings 
in  Italy  have  lately  made  their  appearance.  La  Societa  Electricita 
Alta  Italia  made  a  net  profit  of  £61,969,  as  compared  with  £82.088 
in  1912.  A  dividend  of  ,r4  per  cent,  is  again  being  declared  on 
a  capital  of  £1,000.000.  The  net  profit  reported  by  the  /  nion 
Ttaliana  del  Tramvie  Elevtriccki,  of  Genoa,  amounts  to  £78,448, 
as  contrasted  with  £78.214.  The  same  dividend  a«  in  1912,  9J  per 
cent.,  is  being  paid.  The  balance-sheet  of  the  Societa  Siciliana 
<P Entreprises  Electrical,  of  Milan,  shows  a  profit  sufficient  to  pay 
a  dividend  of  8  per  cent.,  and  to  apply  a  sum  of  £16,0u0  to 
reserve  and  depreciation.  The  net  profit  of  the  Societa  Ofioine 
Electrica,  of  Genoa,  has  advanced  from  £69,539  to  £89.268.  The 
shareholders  are  receiving  a  dividend  of  10  percent.  The  Societa 
Adriatic  d'  Electricita,  of  Venice,  reports  a  net  profit  of  £46,640, 
as  against  only  £32,112  in  1912.  The  dividend  is  being  increased 
from  6  to  7  per  cent.  The  report  of  Societa  hi ro-  Electrica 
TAqure,  of  Milan,  shows  that  the  net  profit  increased  from  £20,492 
to  £28,375.  The  shareholders  are  receiving  an  8  per  cent. 
dividend,  as  compared  with  only  71  per  cent,  in  1912.  The 
Societa  Ligure-Toscana  d' Electricita,  of  Leghorn,  is  increasing 
its  dividend  from  6j   to  7  per  cent. 


London  I  nited  Tramways,  Ltd. 

The  directors'  report  for  1913  shows  gross  receipts  amounting 
to  £337,194.  Including  the  balance  brought  forward,  ana 
deducting  all  expenses  chargeable  to  revenue,  including  an 
appropriation  of  £20,000  to  the  reserve  toi  recoil  miction  and 
renewals,  there  remains  a  balance  of  614,601.  Ii  is  prop 
to  paj  a  dividend  on  the  preference  shan  te  of  1  pet 

cent,  per  annum,  £12,500,  carrying  forward  £2,101.  Expendi- 
ture during  the  yeai  to  the  amount  of  £12, 8-25  has  been 
charged  to  the  reserve  for  reconstruction  and  renewals,  and 
ij  reserve,  The  gross  traffic  receipts,  in  spite 
of  a  smaller  car  mileage,  show  the  satisfactory  increase  of 

£5,662  over  tl I  L912     Owing,  however,  to  the  men 

ind  i  laterial,  an  I  expenditure  on  perma- 

nent way  and  overhaul  of  rolling  .stock,  the  net  profits  show  a 
decn  ase  of  £5,636.    The  work  of  wilding  the  joints  on  th  ■ 
lines  has  been  completed.     Pending  a  final  settlement  in  the 
matter  of  the  put  tramways  in  I  Lammer- 

smith  the  L.C.C.  lias  agreed  to  make  further  advances  to  tin o 

pany  for  the  reconstruction  of  the  remainder  of  the  older  lines 
within  the  Borough,  and  the  work  is  almost,  completed.    The 

iteration    during    the 
year  to  the  rates  of  pay  and  conditions  of  labour  in  various 

Lb  B  result,  amongst  oth  tins  to  empk 

the  directors  have  made  a  substantial  increase  in  the  rate  of 
pay  of  conductors.  A  Bill  is  being  promoted  by  the  company 
in  the  present  Session  of  Parliament  to  empower  them  to  enter 
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British  Aluminium  Co.,  Ltd, 

Tiik  directors'   report    Fo)    the  year  to  L918 

states   that   Hi"    trading   profil    foi    th< stber   with 

interest  and  dividend  on   invest nts  and   d  |      I         id   the 

Que  derived   ii k inlochle^ en  and   Poj ei     Estat    .  and 

transfer  fees,   was    6268,720,   plus  £10,207   brought   forward. 

'[  in.-;  has  been  dealt  wit  h  a  &  illi  ivi  Provi  ii  m  foi  in©  mae 
tax,  legal  expenses,  bad  and  doubtful  debts]  depreciation  of 
investments  and  furniture  and  proportion  oi  profits  payable 
to  directors,  £23,007;  prior  lien  debenture  service  fund, 
£48,000;  debenture  stock  service  fund,  £43,224;  reserve  for 
depreciation  l'50,000;  earned  to  reserve  account,  650,000; 
leaving  £64,696.  The  directors  recommend  the  dividends  of 
ii  per  cent,  per  annum  on  the  preference  share  capital,  re- 
quiring £17,974,  and  of  5  per  cent,  per  annum  on  the  ordinary 
ii.  requiring  £30,031,  having  to  be  carried  forward, 
616,690  The  dividends  will  be  paid  on  Lst  April.  It  is  now 
proposed  that  the  dividend  on  the  preference  shares  be  paid 
bali-yearly  on  Lst  April  and  Ls1  October  in  each  year.  The 
interim  dividend  in  respect  of  the  currenl  year  will  be  paid 
on  1st  October,  1914.  The  reserve  account,  including  £50,000 
added  out  of  the  profits  of  the  year,  amounts  to  £130,000. 
The  depreciation  reserve  account,  including  £50,000  set  aside 
out  of  the  year's  profits,  now  stands  at  £150,000.  The  various 
works  of  the  company  have  been  operated  satisfactorily  during 
the  year.  Additional  plant  has  been  installed  at  the  aluminium 
works  at  Vigelands,  Norway,  thereby  increasing  the  pro- 
ductive, capacity  of  these  works.  The  new  rolling  mills  at 
Warrington,  Lancashire,  arc  now  in  operation,  and  the  power 
plant  for  these  works  is  in  course  of  erection.  Arrangements 
have  been  made  for  a  temporary  supply  of  power  meantime. 
Land  has  been  acquired  at  Burntisland,  Scotland,  and  arrange- 
ments are  in  course  of  preparation  for  the  erection  of  a  works 
for  the  manufacture  of  alumina  for  supply  to  the  company's 
factories  in  Norway  and  elsewhere.  Further  extension  is 
also  required  to  the  works  at  Kinlochleven  for  the  manufacture 
of  carbon  electrodes,  and  arrangements  are  in  progress  in  this 
connection.  The  company  has  purchased  from  its  subsidiary 
company  a  large  tonnage  of  good  quality  bauxite,  in  order  to 
secure  a  reserve  of  raw  material.  This  will  only  be  used  if 
and  when  required  to  supplement  the  supply  under  existing 
contracts.  The  output  and  sales  for  the  year  have  been  satis- 
factory. The  prices  obtained  show  a  considerable  improve- 
ment over  the  previous  year.  The  demand  for  the  metal 
continues  to  increase,  although  at  the  present  time  there  is 
a  temporary  slackness,  due  to  the  general  falling  off  in  trade 
in  the  chief  markets  at  home  and  abroad.  There  is  no  change 
to  report  with  regard  to  the  Orsieres  power  and  railway 
schemes.  The  company's  rights  and  interests  are  properly 
safeguarded. 

The  meeting  is  to  be  held  to-day. 


Metropolitan  Electric  Tramways,  Ltd. 

The  directors'  report  for  1913,  shows  that  the  revenue  was 
£539,246.  Including  the  amount  brought  forward  and  deduct- 
ing all  expenses  chargeable  to  revenue,  there  remains  an 
available  balance  of  £52,282,  out  of  which  £12,000  is  to  be 
placed  to  reserve  account;  £25,000  is  required  for  dividend 
on  the  preference  shares;  dividend  on  the  ordinary  shares  at 
the  rate  of  3  per  cent,  absorbing  £14,230;  £1,052  being 
carried  forward.  In  March  last  the  directors  issued  £50.000 
5  per  cent,  debenture  stock,  the  balance  of  the  total  amount- 
authorised.  £4,740  4£  per  cent,  debenture  stock  and  £2,500 
5  per  cent,  debenture  stock  was  bought  and  cancelled  during 
the  year  under  the  provisions  of  the  trust  deeds.  The  Metro- 
politan Electric  Tramways  (Eailless  Traction)  Act,  1913, 
received  the  Royal  assent  in  August.  Negotiations  are  pro- 
ceeding for  the  transfer  to  the  Middlesex  County  Council  of 
the  powers  conferred  upon  the  company  by  the  Act.  The 
through  running  arrangements  with  the  L.C.C.  referred  to 
in  the  two  preceding  reports  have  been  extended  to  other 
service  routes  converging  at  Finsbury  Park,  and  the  com- 
pany's cars  now  run  to  the  Fusion,  ITolhorn  and  Smithfiekl 
termini  of  the  County  Council's  system.  The  facilities  thereby 
given  of  travelling  between  the  centre  of  London  and  the 
various  northern  suburbs  without  the  necessity  of  changing 
cars  are  greatly  appreciated  by  the  travelling  public.  The 
agreement  with  the  L.C.C,  under  the  terms  of  which  the 
company  had  for  five  years  the  exclusive  user  of  the  short 
length  of  tramway  in  the  Archway  Road,  Highgate,  expired 
in  December  last,  and  has  been  temporarily  renewed  pending 
the  completion  of  negotiations  for  the  institution  of  a  through 
service  between  Barnet  and  London  via  that  tramway.     An 
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North  Metropolitan  Electric  Power  Supply  Co ..  Ltd, 

'I'm,   • 

6164  107,  an  increase  of  621  I : 

£85,773,  an  increase  of  £1 1,145.     The  balam  I  >it 

ii,    credit  of  the  account  compares  with  Add- 

ing interest  and  dividends  receivable  an,  ngbl 

forwai  rani .  there  is  a  h  tal  i  uter 

for  mortgage,  loan  and  debi  nture  intei 
{erring   62,000  to  i  >nd  placing 

£21,150  to  the  credit 

it  to  £100,000),  the  dividend  on   the  6  per  cent,  cumulative 
preference  stock  and  the  paj nl  of  a  dividend  at  I 

6  per  cent,   pet  annum  vith   a   bonus  at    tie-   rate  of 

L2s.  per  fully-paid 

to  be  carried  forward.     The  capital  expenditure  durinj. 

MM,    amounted   to    666  ing   the   total    £792,252.       \ 

further  issue  of  £40,000  5  per  cent,  mortgage  deb 

which  reference  was  made  in  the  last  r<  p  Id  in  April, 

1913.     During  th  the  final  instate  • 

an titing  to   650,000,  on  the  £100,000  6  per  cent  cumulative 

preference  stock  issued  in  191  paid  up.    The  directors 

have  accepted  an  the  purchase,  at  a  premium,  of  a 

further  issue  of  £100,000  6  per  cent,  cumulative  preference 
stock.  The  total  number  of  units  sold  was  34,430,384,  which, 
compared  with  the  previous  year's  figure  oi  29,231  099,  is  an 
increase  of  5,199,285  units.,  or  approximately  18  per  cent, 
building  and  plant  extensions  in  connection  with  the  Brims- 
down  and  Hertford  power  stations  referred  to  in  the  last  re- 
port are  now  completed.  The  extensions  of  the  Willesden  and 
St.  Albans  power  stations  are  still  in  progress.  The  share- 
holders have  approved  a  Bill  which  has  been  deposited  in  the 
1014  Session  of  Parliament  to  increase  the  authorised  capital 
of  the  company  to  £1,000,000.  and  to  confer  further  powers 
on  the  company  and  the  North  .Metropolitan  Electrical  Power 
Distribution  Co.,  Ltd.  The  business  of  the  North  Metropolitan 
Electrical  Power  Distribution  Co.,  Ltd.,  continues  to  develop 
satisfactorily,  and  a  dividend  at  the  rate  of  6  per  cent,  has 
been  paid  by  that  company  in  respect  of  the  past  year. 


The  annal  meeting  was  held  at  the  Electrical  Federation  Offices, 
W.C.,  on  March  20th,  Mr.  E.  Gai  ding. 

The  Chairman,  in  moving  the  adoption  of  the  above  report, 
said  that  as  the  whole  of  the  ordinary  shares  were  held  by  the 
Metropolitan  Electric  Tramways  Co.,  any  remarks  he  made 
were  addressed  to  the  preference  stockholders.  The  position  of 
the  company,  both  from  the  point-  of  view  of  the  ordinary 
shareholders  and  of  the  preference  stockholders  was  a  very- 
satisfactory  one.  The  ordinary  shareholders  were  receiving  a 
larger  dividend,  while  the  preference  shareholders  were  receiv- 
ing 6  per  cent. 'per  annum  through  good  and  bad  times,  which 
could  not  be  described  as  a  small  return  seeing  that  they  had 
priority  both  as  to  dividends  and  capital,  and  that  the  profits 
of  the  company  were  sufficient  to  cover  the  preference  dividend 
nearly  five  times.  The  growth  of  the  company's  business  con- 
tinued satisfactory.  The  units  sold  last  "year  amounted  to  34i 
millions,  or  an  increase  of  18  per  cent,  over  the  preceding  year. 
The  revenue  for  the  nast  year  amounted  to  £164.400,  wuich 
was  an  increase  of  £21,000,  equal  to  about  15  per  cent.,  over 
the  revenue  of  the  preceding  year.  One,  perhaps,  unsatisfac- 
tory feature  was  the  fact  that  the  expenses  of  generation  did 
not  go  down  in  the  same  ratio  as  the  volume  of  business  in- 
creased. There  had  been  DQ  actual  increase  of  the  gen  rating 
expenses  so  far  as  the  administrative  exp<  uses  were  concerned, 
and  indeed,  they  were  rathei  less,  but  they  had  had  to  pay 
something  like  £3,500  more  for  rates  and  taxes,  winch  repre- 
sented about  one  per  cent,  on  the  ordinary  capital.  1  he  r 
the  generating  expenses  did  not  go  down  relative  to  the  in- 
creased output  as  might  be  expected  was  that  they  had  had  to 
pay  more  for  coal  and  other  items  necessary  for  production. 
However  thcr.  was  in  the  "pun  D  of  the  directors  every 
reason  to  be  hopeful  for  the  future.  They  expected  a  still 
further  extension  of  business  and  they  hoped  to  be  able 
to  secure  a  reduction  of  costs  if  that  were  possible.  I  he 
upon  their  stations  having  increased  very  considerably,  they 
had  had  to  enlarge  the  plant  at  all  their  power  houses,  and  the 
exterj  main  to  which  they  mad,  reference  in  the  last 

report  was  now,  of  course,  being  earned  out.  It  would  involve 
a  somewhat  large  expenditure  of  capital,  but  they  were  satis- 
fied that  it  would  fructify  and  fully  justify  itself  in  the  course 
of  a  few  years.  This  extension  necessitated  an  increase  of 
capital.    Thev  issued  some  more  preference  stock  last  year,  and 


ii  IT   Nl    II 

[Vol.  74.    No.  1,896,  Mabch  27,  1914. 


546 


THE    ELECTRICAL    EEVIEW. 


also  a  small  amount  of  debenture  stock.  They  proposed  to 
issue  a  farther  £100,000  of  preference  stock  in  the  course  of 
tins  year,  l'hey  obtained  a  very  satisfactory  price  for  the 
i-tuik  they  issued  last  year,  and  they  had  been  able  to  place 
the  £100,000  preference  stock  which  they  proposed  to  issue 
tins  year  at  practically  the  same  figure,  which  lie  thought  spoke 
v<  iy  well  for  the  credit  of  the  company.  They  h;id  received  a 
6  per  cent,  dividend  from  the  North' Metropolitan  Electrical 
Power  Distribution  Co.,  of  which  they  held  the  whole  of  the 
shuns,  Lhat  company  was  progressing  very  nicely  and  the 
busim  g  satisfactorily.    Their  contribution  to 

the,  depreciation  fund  had  now  raised  that  fund  to  £100,000, 
which,  they  would  agree,  was  a  very  substantial  sum  in  rela- 
tion to  the  paid-up  capital.  Shareholders  might  have  expected 
him  to  say  something  with  regard  to  the  scheme  for  dealing 
with  the  London  electric  supply  situation,  but  fortunately  they 
were  outside  that  controversy  and  he  need  make  no  reference 
to  it.  They  had  a  Bill  in  Parliament  in  which  they  sought 
power  to  increase  their  capital  and  to  make  various  modifica- 
ii  the  existing  acts  which  experience  had  shown  to  be 
desirable.  In  conclusion,  the  Chairman  congratulated  the 
shareholders  on  the  efficient  management  of  the  company  under 
Mr.  Devonshire  and  his  very  able  staff. 

Sir  EitNKST  Spencer  seconded  the  motion  and  it  was  agreed 
to. 


British  Ii.  M.  Ericsson  Manufacturing  Co.,  Ltd. 

The  ordinary  general  meeting  was  held  on  March  18th  at  the 
Memorial  Hall,  Earringdon  Street,  E.C.,  under  the  chairman- 
ship of  Mr.  W.  M.  Crowe. 

In  proposing  the  adoption  of  the  report  (see  Elec.  Rev., 
page  415),  the  Chairman  said  that  the  company  continued  to 
make  good  progress;  and  that  the  prospects  for  the  current 
year  were  exceedingly  good.  The  net  profit  for  the  past  year 
had  amounted  to  £23,809  and  that  was  after  writing  off 
£10,503  for  depreciation  and  paying  debenture  interest  of 
£2,500.  That  result  might  be  considered  as  a  very  fine  one 
in  view  of  the  fact  that  wages  had  gone  up  considerably 
during  the  year  and  other  expenses  had  increased.  The  net 
profit  for  the  previous  year  was  £18,563,  so  that  last  year  there 
was  a  net  increase  of  £5,219.  The  depreciation  might  be  con- 
sidered a  generous  allowance,  and  he  would  like  to  point  out 
that  the  company  had  been  very  particular  in  writing  down 
its  capital  assets  each  year  from  the  commencement.  Ho 
noticed  that  some  newspapers  stated  that  although  they 
deducted  £10,500  for  depreciation  in  1913  nothing  was  debited 
in  1912.  As  a  matter  of  fact  they  put  £10,000  aside  that  year 
and  during  the  past  six  years  they  had  written  off  no  less  than 
£69,000  for  depreciation.  That,  he  thought,  proved  that  they 
had  been  very  liberal  in  their  writings  off.  In  addition  they 
had  always  kept  up  the  standard  efficiency  of  the  plant,  build- 
ings, and  machinery  at  their  factory  at  Becston,  and  each 
year  they  had  written  off  liberally  any  doubtful  stocks.  Those 
facts,  and  the  fact  that  no  amount  stood  in  the  books  for 
goodwill,  patents,  or  any  such  thing,  proved  that  the  company 
was  in  a  sound  and  healthy  condition.  The  directors  recom- 
mended that  the  balance  of  the  preliminary  expenses,  which 
in  the  ordinary  way  would  have  been  spread  over  four  years, 
be  entirely  written  off,  which  left  the  company  absolutely 
without  a  single  doubtful  asset  of  any  kind.  The  past  year 
was  fairly  satisfactory  as  far  as  orders  were  concerned,  but  ho 
regretted  to  say  it  was  necessary  to  cut  prices  often  to  a  very 
fine  point  so  as  to  secure  orders  from  the  Post  Office.  Had 
it  not  been  that  they  had  had  a  large  amount  of  work  other 
than  telephone  work  the  result  would  not  have  been  as  good 
as  it  was.  That  outside  work  was  becoming  an  important 
factor  in  the  company's  business  and  the  directors  were,  doing 
all  in  their  power  to  encourage  and  extend  it.  It  seemed  that 
the  telephone  had  not  made  such  progress  in  this  country  as 
it  was  expected  it  would  when  the  Post  Office  took  over  the 
business  of  the.  National  Telephone  Co.,  and  the  consequence 
was  there  was  not  sufficient  work  in  the  country  for  all  the 
telephone  manufacturers.  Therefore  they  had  to  look  else- 
where in  order  to  keep  their  factory  going.  They  had  a  scheme 
in  hand  at  the  present  time  by  which  they  hoped  to  tap  a, 
source  of  telephone  work  that  was  new  to  them  as  a  company. 
In  the  past  they  had  confined  themselves  to  making  and 
supplying  only  high-class  telephone  material  such  as  was 
required  by  the  Post  Office  and  other  Government  offices  and 
the  Colonics,  and  they  had  left  the  making  of  the  ohei 
class  materia]  to  other  manufacturers.  They  intended  now 
to  go  into  that  business  and  to  appeal  to  the  contractor  whose 
business  it  was  to  supply  telephones  to  private  houses,  factorie  . 
hotels,     &c,    and    they    hoped     ti  CD        a.    part    of    that 

business.       It   was  a  growing  business  and   would   inerea:  ■ 
the  telephone  became  mon  able.     Their  policy  had 

always  been  to  keep  up  the  standard  of  workmanship  and 
finish  for  which  their  Beeston  factory  had  been  noted,  and 
they  intended  to  keep  up  that  standard  for  all  Government 
work  and  for  such  work  as  they  put  into  the  Bwitchboard 
which  they  supplied  last  month  to  Windsor  Castle;  but  they 
must  produce  the  cheaper  i  iment  in  order  to  meet 

the  demand  he  had  referred  to.  At  their  factory  they  had 
machinery  of  the  very  latest  type ;  they  had  an  enormous 
capacity  for  turning  out  work  cheaply. 

Mr.   Harold  Sands  seconded  the  resolution  and  the  report 
was  adopted  without  discussion. 


London  and  Suburban  Traction  Co.,  Ltd. 

The  directors,  in  their  report  for  the  period  ended  31st  Decem- 
ber, 1913,  state  that  the  company  was  incorporated  in 
November,  1912,  for  the  purpose  of  consolidating  the  interests 
of  the  shareholders  in  the  Metropolitan  Electric  Tramways, 
Ltd.,  the  London  United  Tramways,  Ltd.,  and  the  Tramways 
(M.E.T.)  Omnibus  Co.,  Ltd.,  and  for  acquiring  interests  in 
other  similar  concerns.  The  following  is  a  list  of  the  shares 
acquired  : — 

I  otal  Number    Shares  Acquired 

of  at 

Metropolitan    Electric   Tramways,    Ltd.—  Shares  issued.      31st  Dec.  1913. 

.£1  Preference  (fullv   paid)        .100,000  44R.463 

£1  Ordinary    (fullv    paid)        471,336  461,915 

London   United  Tramwavs,   Ltd. — 

£10  Preference   (fully   paid)         12r..nu0  121,069 

£10  Ordin.-irv    (fullv    paid)          100,000  97,935 

Tramwavs  (M.E.T.)  Omnibus  Co.,   Ltd.— 

£1  Ordinary     (1/-    paid)            200,000  200,000 

South  Met.  Elec,  Tramys.  &  Ltg.  Co.,  Ltd.   - 

£1  Preference    (fully    paid)          109,569  168,246 

£1  Ordinary    (fullv    paid)         181,190  181,190 

Gearless   Motor  Omnibus  Co.,  Ltd.— 

£1  Ordinary    (fully    paid)         28,040  2,490 

Do.        do.         (16/-    paid)          10,000  10.000 

1/-    Deferred    (fully    paid)         100,000  Nil. 

By  means  of  these  investments  the  company  has  secured 
important  interests  in  tramway,  omnibus  and  electric  supply 
undertakings  operating  within  Greater  London,  and  these 
are  detailed  in  the  report. 

The  undertakings  and  operations  of  the  North  Metropolitan 
Electric  Power  Supply  Co.  (the  onlv  shares  of  which  are  held 
by  the  M.E.T.,  Ltd.);  and  the  N.M.E.P.D.  Co.  (the  whole  of 
whose  capital  is  held  by  the  N.M.E.P.S.  Co.),  and  the  South 
Metropolitan  Electric  Tramways  and  Lighting  Co.,  Ltd.,  are 
also  summarised  in  the  report. 

The  capital  of  the  company  at  31st  December,  1913,  was  as 

follows  :  Authorised.  Issued  &  fully  paid. 

4$  per  cent.  First  Mort.  Deb.  Stock  £550,000               £179,385 

5  per  cent.  Cum.  Pref.  Shares  of  £1  each  £1,700,000            £1,591,999 

Ordinary    Shares    of    £1    each    £1,900,000            £1,840,270 

With  the  exception  of  the  507  preference  shares  taken  up  by 
the  signatories  to  the  memorandum  and  articles  of  association, 
which  were  paid  for  in  cash,  the  whole  of  the  above  debenture 
and  share  capital  was  issued  as  fully  paid  in  connection  with 
the  acquisition  of  shares  in  other  companies.  For  the  purpose 
mainly  of  providing  the  funds  required  for  the  completion 
of  the  purchase  of  the  omnibuses  of  the  Tramways  (M.E.T.) 
Omnibus  Co.,  Ltd.,  the  company  has  obtained  advances  from 
its  bankers  amounting  at  31st  December  last  to  £160,000.  The 
directors  have  made  arrangements  for  an  issue  of  capital  for 
the  purpose  of  repaying  these  advances  and  providing  additional 
working  capital  for  the  subsidiary  undertakings.  The  com- 
pany's revenue  for  the  period  under  review,  consisting  almost 
entirely  of  the  dividends  and  interest  receivable  upon  its  in- 
vestments in  and  loans  to  the  subsidiary  companies,  amounted 
to  £105,371.  After  deducting  all  expenses  chargeable  to 
revenue,  including  debenture  and  loan  interest,  there  remains 
a  balance  of  £88,252.  Out  of  this  the  5  per  cent,  dividend  on 
the  preference  shares  has  been  paid,  leaving  a  balance  of 
£8,597,  which  the  directors  propose  to  carry  forward.  The 
directors  anticipate  that  the  income  of  the  company  from  in- 
vestments will  be  considerably  larger  in  future  years,  especially 
as  the  omnibus  fleet  was  not  in  full  service  until  August  last. 


Direct  Spanish  Telegraph  Co.,  Ltd. 

The  G2nd  ordinary  general  meeting  was  held  on  March  18th 
at  Electra  House,  E.C.,  Sir  J.  Denison  Pender,  K.C.M.G., 
presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Elec.  Rev.,  page.  448),  said  the  traffic  receipts  showed  an  in- 
crease of  £65.  That  was  hardly  worth  mentioning  by  itself, 
but  when  it  was  taken  in  connection  with  the  increase  in 
1912,  which  amounted  to  over  £3,000,  he  thought  they  were 
fortunate  in  having  even  so  slight  an  increase  in  the  revenue. 
The  traffic  from  the  1st  of  January  of  the  present  year  showed 
satisfactory  results,  in  fact,  it  was  pretty  well  up  to  the 
average  of  the  previous  two  years,  and  therefore  if  there  was 
no  great  falling  oil  in  the  next  nine  months  he  thought  that 
they  might  have  pretty  much  the  same  satisfactory  accounts 
to  present  at  the  next  meeting.  The  working  expenses  for 
1913  showed  an  increa.se  of  £1,158.  It  was  in  the  salaries  at 
the  stations  where  the  advance  had  taken  place,  owing  to  a 
revision  of  salaries  which  the  directors  considered  it  just  to 
make  and  wlmh  came  into  force  on  July,  1st,  1912.  That 
n  vision,  including  the  normal  increases  which  would  have 
taken  place  had  meant  an  addition  of  £1,170  to  the.  salaries 
of  the  operating  stall'.  The  balance:  of  the  £33,000  which  they 
expended  in  1911  on  the  partial  renewal  of  the  Bilbao  cable, 
disappeared  from  the  accounts  as  they  had  taken  £8,168,  which 
was   the    balance  "lit   of   the    reserve.      The   Bilbao 

cable  was  interrupted  on  the  3rd  October  last  and  was  repaired 
on  the  14th  of  the  same  month,  so  that  the  interruption  only 
la  led  for  12  days.  The  cost  of  the  repairs,  £2,500,  had 
been  charged  against  revenue  account.  The  £.30,000  4J  per 
cent,  debenture  stock,  issued  20  years  ago,  was  repayable  on 
30th  June  next,  and  £29,024  had  been  put  aside  for  that 
purpose— £800  of  the  debentures  having  already  been  purchased 
and  cancelled  some  time  ago. 

Sir  A.  J.  Lf.ppoc  Cappel,  K.C.I.E.,  seconded  the  motion  and 
the  report  was  adopted. 
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Mackay  Companies. 

The  ■■•' nut-    published    by  the   Miu:i<»y  ConpuiiM    gift   tho 

following  paxtloulan :  — 

Income  from  investments  in  other  oompanlc 
DiBburBements  : — 


Dividends  on  preferred  mIhihh 
„  common  Hliann 


1,000 
..     2,069,080 

Operating  expenses,  including  transfer 

agents,    registrars,    auditor*'    and 

tructees'  compensation,  ollice  cent, 

salaries,   stationery,    engraving  of 

certificates,  .Vc 30,687.70 

Balance  carried  forward       102,806.60    94,202,418.80 

Balakob-Shbbt. 


Assets  : — 

Investments  in  other  companies 
Cash  


Liabilities : — 

Preferred  shares  issued 
Common        ,,        ,, 
Surplus 


191,997,714.19 

471,996.31 

$92,469,709.60 


|60,CCO,000 

41,380,400 
1,089,309.60  192,469,709.50 


Automatic  Telephone  Manufacturing  Co.,  Ltd. 

Mk.  James  Taylor  presided   over   the  second  ordinary  general 
meeting  held  in  Liverpool  on  Monday. 

In  moving  the  adoption  of  the  report  and  balance-sheet,  the 
Chairman  said  the  profit  for  the  year  amounted  to  £24,160,  an 
increase  over  the  previous  year  oi  £10,668,  which  under  all  the 
circumstances,  the  directors  considered  satisfactory.  The  directors' 
faith  in  the  future  of  the  automatic  telephone  had,  if  anything, 
been  strengthened  during  the  year's  operations.  The  amount  of 
actual  automatic  work  completed  had,  however,  been  disappointing. 
The  number  of  orders  received  had  been  quite  satisfactory,  but  the 
company  had  not  been  able  to  complete  any  substantial  amount  of 
the  work  for  the  reason  that  the  purchasers  had  not  been  ready  to 
take  delivery.  In  addition  to  the  above,  the  company  had  orders 
from  the  British  Post  Office  for  automatic  exchanges  for  Newport 
(Mon.),  Portsmouth,  Paisley,  Chepstow  and  AccriDgton.  Once 
that  initial  delay,  which  was  beyond  their  control,  hsd  been  over- 
come, the  orders  in  hand  and  others,  that  it  was  confidently 
expected  would  be  obtained  in  the  near  future,  would  follow  in 
regular  sequence  through  the  factory.  Several  small  automatic 
exchanges  for  commercial  undertakings  in  this  country  had  been 
supplied,  and  were  giving  satisfaction.  A  good  commencement 
had  been  made  with  business  abroad.  The  sum  of  £18,183  had 
been  spent  on  capital  account  during  the  year,  this 
being  for  additions  to  the  factory  and  offices  to  cope  with 
the  increased  business  they  expected  in  autcmatic  telephone 
equipment  in  the  near  future.  Altogether  the  direct ois  felt 
that  the  prospects  of  the  company  for  the  future  were  brighter 
than  the  results  shown  by  last  year's  working  would  appear  to 
indicate. — Mr.  D.  Sinclair,  who  seconded,  said  that  they  had  on 
their  books  very  good  orders  indeed,  and  the  automatic  system  had 
not  disappointed  them  in  the  slightest  degTee.  From  a  commercial 
point  of  view  they  knew  that  Government  depart m<  nts,  built, 
managed,  and  exercised  as  they  were,  were  of  necessity  slower 
than  some  other  commercial  departments,  and  they  had  to  submit 
and  wait  as  shareholders,  because  the  Government  were  the  only 
important  buyer  in  the  country,  and,  as  they  were  the  Goverrment, 
the  company  had  to  comply  with  the  conditions  which  existed. 
There  was  nothing  wrong  with  the  conditions  except  perhaps  that 
the  Government  were  a  little  slower  than  some  of  them  would  like 
to  see.     The  motion  was  unanimously  carried. 


South  Metropolitan  Electric  Trams  and  Lighting 

Co.,  Ltd. — The  directors  report  that  the  total  revenue  for  1913 
was  £63,135,  compared  with  £61,944  for  the  preceding  year.  After 
deducting  expenses,  payments  to  local  authorities  under  agree- 
ments, interest  on  debenture  stock,  and  setting  aside  £3,000  to  the 
renewals  fund,  there  remains  a  surplus  of  £15,026.  It  is  proposed 
to  place  to  reserve  £5,000,  to  pay  a  dividend  of  6  per  cent,  on  the 
preference  shares,  £10,174,  carrying  forward  £775.  The  Financier 
states  that  the  gross  receipts  from  the  tramways  and  light  railways 
amounted  to  £45,443,  an  increase  of  £301.  The  company's  motor- 
omnibuses  commenced  running  in  August,  and  the  net  receipts 
therefrom  amounted  to  £1,035.  The  gross  receipts  from  the  elec- 
tricity supply  section  (including-  the  sale  of  energy  to  the  tram- 
ways) amounted  to  £15,694,as  compared  with  £14,124  for  1912. 
The  total  units  sold  durirg  the  year,  including  198.697  supplied  to 
the  tramways,  were  1,034.061,  as  compared  with  920,316  in  1912. 
The  units  sold  for  lighting  and  power  purposes  were  835,364,  an 
increase  of  107,784  units.  The  number  of  consumers  at  December 
31st  last  was  1,759,  as  compared  with  1,535. 

Crompton  &Co.,  Lid.— The  Times  reports  that  a  meet- 
ing of  the  debenture-holders  of  Crompton  &  Co.  was  held  on  Monday 
by  order  of  the  Court,  at  which  the  proposed  scheme  of  arrangement 
was  passed  by  a  large  majority.  The  debenture  interest  will  be 
raised  from  5  per  cent,  to  5  J  per  cent. 


Urbafl  Electric  Sopplj  Ct.,  i.t. 

'I'm.  director!  report  that  foi  tl  ma, 

the  ifrosH  proflta  amount  I    I 

year  ago,  and  aft.  |  .    |,n,f|t   n„,l 

Iomh  looonnt,  a  balance  oi 

Iohh  aooonnt     to  the   !u>t«r  :   fot 

Interest  and  debenture  etook  redempl  uvinjf 

an  available  balai  I 

of  £2:1,021,  wimii  the  direotori  recommend    bould  be  applb 

follows        'I  j    „f 

I    per   cent,    tnr    the    year    on    the    | •■ 

balance'  to  I"-  Harried  forward,     i  I  031,     Tin     tularin-   of    the   U  per 

ci  id.,  dividend  on  the  preference  tharei  will  i«-  -.-iti.-ii.ii  hy  i . 
dividend  oertifieatoa  In  accordance  with  the  term  ol  the  reeo 

passed   and   Confirmed    at.    the   extraordinary  gem  ral   me< 

on  February  2nd  and  17th,  1912.  The  following  table  shown  the 
equivalent  in  33. watt  lamps  connected,  and  the  gross  profit*,  at 
December  31st  of  each  year  : — 

1911.     ISH,      I'M. i.  I9U,     mi,     una 

Hawick 8  £twn 

Btarolcrd          B9,  111  arm 

Weybrldge  and  Walion     ..        ..     ' 

Godalmlng B8,a71 

Twirkerlmm  and  district  . .        ..118,0(8  190,460  146,403  10.969    11,019    l'/l'A 

Dartmouth      ..         91,648    IBJtTI  a,410      !U71 

Camborne     and     Redruth     and 

Cornwall 106.178  140,864  179,(88  H  727    ].'ifl«9    19667 

Newtcn  Abbot          20,71'.)    S9,70I     I  j'vm 

Grantham       ajgo 

OlOBBOp 98,789    88,196    P6.499  a  ttl 

HiTwick            21  6W)    28,881     94,968  1,606       1 616      l'728 

Caterbam        16.M8    18,426    19,1)16  1,636      1,927      2074 

Newbury          98.676    24,<j'.G    26,423  9,969      1678      2! 746 

Total         CM). 787  677,495  760,819  Ml  (/  880  tffl  UO  I  •  I  -71 

Lampa.  Gross  profit*. 

The  meeting  is  called  for  April  1st. 


shawinipan  Water  and  Po\ier  Co.— For  1918  the 

directors  show  that  the  increase  in  gross  income  is  §121,211. 
With  the  completion  of  the  addition  to  the  two  plants  at  Phaw- 
inigan  Falls,  now  under  conetiucticn  (says  the  Financial  Timri), 
there  will  have  teen  made  the  largest  single  increase  in  capacity 
ever  undertaken  by  the  company.  This  installation  consists  of 
three  additional  units  of  a  total  capacity  of  45,000  h.p.  A  second 
transmission  line  of  the  steel  tower  type  has  also  been  built  to 
Three  Rivers,  which  city  continues  to  develop  as  a  market  for 
power.  The  net  earnings  amounted  to  $1,473,400,  out  of  which 
dividends  amounting  to  6  per  cent,  have  been  paid  ;  there  has  been 
transferred  to  reserve  and  sinking  funds,  $206,483  ;  to  contingent 
fund,  $  10, 000  ;  to  depreciation  reserve,  $100,000  ;  leaving  a  balance 
at  credit  of  profit  and  loss  of  $19,878. 

Companies  Struck  Off  the  Register.— The  following 

companies  have  been  struck  off  the  Register,  and  are  accordingly 
dissolved  : — 

Auto  Conveyors. 

British  Electrics  (Moseley's  Patents). 

British  Patent  Tube  Cleaning  Syndicate, 

Davies  Patent  Boiler. 

Ecco  Battery  and  Eleotrical  Cc. 

Eleotromuse. 

Hunslet  Eleotrical  Pottery  Co. 

Madeira  Electric  Lighting  Co. 

Mutual  Electricity  Supply  Co. 

Premier  Electric  Lamp  Co. 

Simplex  Arc  Lamp  Syndicate. 

■Westminster  Autt  matic  Telephone  Syndicate. 

Minehead   Electric   Supply   Co.,   Ltd.— Mr.   H.  D. 

Leather  presided  at  the  annual  meeting.  He  said  that  they  had 
had  a  very  satisfactory  year  with  an  advance  from  181,417  to 
212,969  units,  and  an  increase  from  £2.893  to  £3,257  in  income. 
The  works  costs  per  unit  were  '93d.,  a  decrease  of  15  per  cent. 
The  increase  in  revenue  was  mainly  due  to  heating  and  cocking. 
They  proposed  to  adopt  a  new  system  of  charging  based  on  the 
rateable  value  of  the  premises  supplied.  The  speaker  referred  to 
the  excellent  services  of  Mr.  Swarbiick,  the  engineer  and  manager, 
and  of  theemplojes.    The  report  was  adopted. 

Richardson*,  Westgarth  &  Co.,  Ltd.— The  directors' 

report  for  1913  shows  a  definite  improvement  but  unfavourably 
affected  by  the  delay  in  completing  the  contracts  taken  before 
the  trade  bocm  set  in.  The  steam  turbine  department  is  well 
supplied  with  woik,  including  two  land  units  of  18,000  and  16,1  V0 
h.p.  respectively,  which  are  ameng  the  largest  in  the  country,  also 
a  manne  geared-turbine  twin-screw  set  of  6,000  B  P.  The  position 
generally  is  more  favourable  than  for  several  years  past,  and.  given 
normal  labour  conditions,  a  ccntinuation  of  the  improvement 
shown  in  the  year  inder  review  is  reasonably  assured. 

Continental. — France — A   new    company  has    lately 

been  formed  at  Chatelard  (Savoy),  with  a  capital  of  £6  COO,  and 
the  title  La  Soc't'te  d  Eclairege  Electr'que  et  de  Forces  Motrices 
des  Beauges,  to  put  down  a  plant  to  utilise  the  water  power  of  the 
River  Cheran  in  the  generation  of  electrical  energy  for  lighting 
and  power  purposes  to  a  number  of  small  towns  in  the  district. 

SwiTZEKLAIiD. —  The  Oerlikon  Akkumulatorenfabrik  Gesellschaft 
is  declaring  a  dividend  of  20  per  cent,  for  the  last  financial  year. 
the  same  as  for  the  preceding  twelve  months, 
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Amerk  *n  Telephone  and  Telesrraph  Co.— Vor  1918 

thenetearning8were?40,f>:6.746.aninGmiH'of  $2,669,1 02  over  1913. 
Interest  charges  were  $7j666,666  and  the  dividends  at  the  reeular 
rate  of  8  per  cent,  were  127,464.037.  Of  the  balance,  $5,4 <;r>, 063, 
there  was  carried  to  reserves  $2,600,000  and  to  surplus  $2,966,063. 
The  directors  say  :  "The  proprietors  of  the  company  should  rest 
quietly,  and  not  be  scared  or  frightened  into  sacrifices  of  their 
securities.  Whether  Government  purchase  be  ultimately  decided 
upon  or  not,  the  property  is  well  worth  more  than  the  market 
price  of  its  securities.  This  is  not  mere  assertion,  it  is  an  estab- 
lished fact.  Friendly  and  unfriendly  appraisals  of  the  various 
properties  have  been  made  :  in  no  instance  has  the  appraised  value 
been  placed  below  the  book  value,  while  in  most  instances  it  has 
been  placed  in  excess." — Financial  New, 

Cleveland  and    Durham    Electric   Power  Co.— In 

the  report  for  six  months  to  December  last  capital  expenditure  on 
works  is  stated  (according  to  an  abstract  in  the  Financial  News) 
to  have  been  £14,500  and  gross  profits,  including  dividend  receiv- 
able from  Cleveland  and  Durham  County  Electric  Power  Co.  for 
1913  of  £18,900,  amount  to  £25,700.  After  providing  for  deben- 
ture and  other  interest  there  remains  £16, 175,  plus  the  aniount 
brought  forward,  making  £18.641.  It  is  proposed  to  pay  6  per 
cent,  dividend  on  preference  shares,  to  transfer  to  depreciation  and 
renewals  account  £1,000,  to  reduce  expenses  of  issue  of  debentures 
by  £5n0,  and  carry  forward  £8,798.  Connections  to  the  company's 
system  at  December  31st  increased  by  3,700  H.P.  during  the  six 
months,  and  a  further  12,500  h.p.  has  been  arranged  for. 

AVedmore    Electric   Liffht  and  Power  Co. — At  the 

annual  meeting  held  last  week,  the  managing  director,  Mr.  W.  G. 
Burrough,  in  the  chair,  shareholders  expressed  complete  satis- 
faction with  the  manner  in  which  the  affairs  of  the  company  had 
been  carried  on.  various  extensions  having  been  made  in  lighting 
the  villages  of  Theale  and  Blackford.  A  dividend  of  5  per  cent, 
was  paid. 

Weaverham    (\orthwich)   Electric    Supply   Co. — 

According  to  a  financial  daily  a  dividend  of  5  per  cent,  on  the 
ordinary  shares  is  announced.  After  writing  20  per  cent,  off 
preliminary  expenses  and  providing  for  depreciation,  £45  is 
carried  forward.  Revenue  from  sale  of  electricity  has  increased 
by  80  per  cent.,  and  the  area  is  being  extended  to  include  Sandiway 
and  Buddington  villages.     Overhead  distribution  is  employed. 

South    Staffordshire    Tramways    Co.,    Ltd.— The 

annual  meeting  was  held  on  Monday.  Mr.  S.  R.  Blundstone,  who 
presided,  said  that  the  income  for  the  year  was  £3,54fi.  After 
meeting  expenses  and  writing  rff  depreciation  on  investments,  a 
dividend  of  3J  per  cent,  was  to  be  paid  on  the  preference  shares. 

Stock  Exchange  Notices.— The  Committee  has  ordered 

the  following  to  be  quoted  in  the  Official  List : — 

Buenos  Ayres  Lacroze  Tramways  Co.— £500,000  5  per  cent.  cod.  mort.  debs, 
of  £100,  Nos.  5,001  to  10.000,  in  lieu  of  scrip. 

Vancouver  Power  Co.,  Ltd.— Further  issue  of  £6£0,CC0  4J  per  cent.  perp. 
guar,  deb.  stock. 

Browett,  Lindley  &  Co,,  ltd. — A  financial  daily  states 
that  after  providing  for  interest  charges  and  writing  off  £5,062 
for  depreciation,  the  accounts  for  1913  show  a  net  profit  of  £3.661, 
reducing  the  debit  balance  of  £17,662  brought  forward  to  £13,901. 

Lancashire    Dynamo   and    Motor   Co..  Ltd.— The 

directors  have  declared  a  dividend  at  the  rate  of  10  per  c*nt.  per 
annum  on  the  ordinary  shares,  making  8  per  cent,  for  the  year 
1913. 

Alldays  &  Onions  Pneumatic  Engineering:  Co.,  Ltd. 

— An  interim  dividend  at  the  rate  of  5  per  cent,  per  annum  on  the 
ordinary  shares  is  recommended  for  the  past  half-year. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 
With  prices  in  the  Stock  Exchange  ho  dependent  upon  the 
political  situation,  and  with  the  sentiment  swaying  from  day  to 
day,  what  is  written  on  Tuesday  night  may  have  the  appearance  of 
something  akin  to  nonsense  on  Friday  morning.  The  financial 
paragraphist,  always  alive  to  this  responsibility,  feels  more  than 
ever  that  he  must  tread  circumspectly  in  such  conditions  as  now 
obtain.  For  depression  and  buoyancy  follow  so  quickly  upon  one 
another's  heels,  even  in  the  course  of  an  hour  or  two,  that  the 
strength  of  markets  this  evening  may  be  shattered  before  this 
appears  printedly. 

The  Stock  Exchange  settlement  just  concluded  found  plenty  of 
money  available  for  employment,  and  this  being  so  at  the  end  of 
the  quarter,  it  may  be  taken  as  conclusive  testimony  to  the  amount 
of  capital  awaiting  investment  so  soon  as  political  conditions 
permit  of  arise  in  the  Stock  Exchange  markets.  Inquiries  made 
in  person  throughout  some  of  the  provincial  centres  afford  equally 
conclusive  evidence  of  the  willingness  to  invest,  and  the  ability  to 
do  so,  on  the  part  of  a  large  section  of  the  public  which  is  shaping 
its  coarse  according  to  the  events  in  Westminster  and  Ulster.  That 
trade  is  less  buoyant  than  it  was  a  little  while  ago,  f«w   people 


deny,  but  that  there  are  plenty  of   orders  still  going,  is  admitted 
in  the  same  breath. 

Last  week's  new  issues  left  underwriters  in  some  cases  with 
piilistantial  proportions  of  their  obligations.  The  London  and 
Suburban  Traction  Debenture  issue  was  taken  up  to  the  extent  of 
only  about  6  per  cent,  by  the  public.  The  Toronto  Power  Com- 
pany's offer  of  Debenture  Btock  also  left  the  public  cold,  under- 
writers being  saddled  with  something  like  80  per  cent.,  and  the 
price  of  the  latter  scrip  is  quoted  at  2{  discount,  while  the  London 
and  Suburban  Debenture  dropped  to  6  discount  upon  the  issue 
price  of  92.  Probably  enoueh,  however,  the  underwriters  will 
find  homes  for  both  eecnrities  in  course  of  time  ;  and  although  the 
stream  of  new  issues  has  been  checked  to  some  extent,  there  are 
appeals  being  prepared  for  the  public,  the  advent  of  which  may  be 
expected  before  long.  For  instance,  we  understand  that  the 
General  Electric  Company  is  about  to  take  powers  to  issue  sub- 
stantial amounts  of  new  Ordinary  and  new  Preference  shares. 

The  County  of  London  new  shares  have  been  quoted  about  2s. 
premium,  this  being  considerably  below  what  they  would  probably  , 
have  been  started  at  in  the  market,  had  it  not  been  that  proprietors 
were  offered  the  opportunity  of  subscribing  for  more  shares  than 
they  wf  re  entitled  to  in  virtue  of  their  existing  holdings.  This 
being  the  case,  of  course  neither  shareholders  nor  jobbers  were 
anxious  to  buy  shares  in  the  market  when  there  was  a  chance  of 
their  being  able  to  get  them  at  the  issue  prices  from  the  company. 
After  the  allotments,  no  doubt  fairer  premiums  will  develop. 

Bournemouth  and  Poole  shares  have  again  risen,  because  of  the 
scarcity  of  the  supply  and  the  fact  that  there  are  one  or  two 
buyers  about.  But  the  market  for  Electricity  Supply  shares  as  a 
whole  is  somewhat  dull.  Cities,  Counties  and  St.  James  have  all 
gone  back.  Westminster  Preference  regained  their  ^  decline.  The 
heated  controversy  which  has  arisen  as  to  the  scheme  in  connec- 
tion with  the  holding  company  has  had  the  effect  of  keeping 
people  away  from  the  market,  rather  than  encouraging  them  to 
acquire  fresh  interests  ;  so  that  until  something  definite  is  settled, 
we  scarcely  look  for  any  particular  movement  in  prices.  The 
passage  of  the  County  cf  London's  Bill  would  illuminate  the 
situation  not  a  little  ;  whether  it  will  go  through  or  not  seems  to 
be  regarded  as  a  matter  of  great  speculation. 

The  Urban  Company  has  done  well,  and,  on  the  good  results 
now  announced,  the  price  of  the  Preference  shares  hardened  to  3. 

Affairs  in  Mexico  are  at  this  moment  considered  to  be  tending 
towards  some  unravelment  of  the  tangled  skein  of  domestic 
politics  over  there,  and  it  is  stated  that  the  United  States  Govern- 
ment has  at  length  sent  a  representative  to  treat  with  General 
Huerta,  with  the  idea  of  evolving  some  sort  of  order  out  of  the 
chaotic  conditions  too  long  prevalent.  On  the  hope  that  the 
mission  might  be  successful,  most  stocks  and  shares  connected 
with  Mexico  experienced  substantial  recoveries,  the  railway  stocks 
being  prcminent  in  the  rise,  followed  at  a  more  respectful  distance 
by  the  securities  connected  with  the  utility  concerns.  These  last 
had  some  fresh  cause  for  anxiety  in  the  threat  made  at  the  end  of 
last  wetk  to  dispossess  the  Mexican  Light  and  Power  Company  of 
its  concessions — a  threat  that  was  promptly  denied. 

Mexican  Light  f>nd  Power  Ccmmon  have  gained  a  point,  but  the 
5  per  cent.  First  Mortgage  Gold  bonds  are  easier,  being  now  quoted 
at  almost  the  same  price  as  the  company's  7  per  cent.  Cumulative 
Preference  shares.  Mexico  Trams  Common  are  4  points  higher, 
but,  oddly  enough,  both  issues  of  the  bonds  have  fallen.  Declines 
in  Rio  Tramway  Fiist  and  Second  bonds  did  not  amount  to  much. 
Brazil  Tractions  slumped  at  one  time  to  79  V,  frcm  which  there 
has  been  a  smart  recovery  to  82,  leaving  the  shares  1  i  down  on  the 
week.  Para  E'ectric  Railwajs  Ordinary  lost  i,  and  most  of  the 
markets  connected  in  any  way  with  Brazil  have  been  dull,  with  a 
better  tendency  on  Tuesday. 

Anglo-Argentine  Tramways  First  Preference  shed  J,  which 
brings  the  return  on  the  money  to  over  5°  per  cent.,  the  shares 
now  obtainable  at  a  small  discount.  British  Columbia  Deferred 
rose  2,  this  market,  as  a  whole,  being  steady.  Toronto  Power  4J 
per  cent.  Debenture  fell  2£  upon  the  result  of  the  company's  offer 
of  stock,  mentioned  above.  La  Plata  Tramways  are  slightly 
easier. 

Home  Railway  stocks,  after  a  bout  of  flatneps,  hardened  sub- 
stantially at  the  beginning  of  the  week.  Comparatively  little 
stock  changed  hands,  and  sentiment  was  largely  responsible  for 
putting  up  prices  hand-over-fist.  Metropolitans  are  2  up,  but  the 
Surplus  Lands  stock  is  again  a  point  lower.  Underground  Electric 
Income  bonds  gained  H.  Districts  are  steady  at  29,  having  been 
27|.  London  and  Suburban  Traction  issues  are  unchanged,  but 
London  United  Tramways  4  percent.  Debenture  stock  dropped  3  to 
02,  the  offer  of  a  small  amount  finding  the  market  by  no  means 
anxious  to  take  it. 

Changes  in  the  Telegraph  and  Telephone  list  are  not  exciting. 
Amazons  dropped  \  to  6.  Small  declines  took  place  in  Anglo- 
American  Deferred,  Eastern  Ordinary  and  West  India  and  Panama 
shares.  Westerns  retained  their  rise  at  13;;,  at  which  they  stand 
just  £1  higher  than  Eastern  Extensions,  the  dividends  on  both 
being  7  per  cent.  The  Eastern  Extension  position  is  a  thoroughly 
sound  one,  and  an  exchange  from  one  into  the  other  would  give  an 
increase  of  about  7b.  6d.  per  cent,  in  the  return.  Oriental  Tele- 
phones have  hardened.  Marconis  went  back  in  the  general 
depression,  but  rallied  from  their  loss.  Reuters  are  weak  at  8J. 
Telegraph  Constructions  at  38  are  1 0s.  down.  Of  the  manufacturing 
list,  British  Insulateds  are  strong,  with  a  5s.  advance,  and  British 
Wentinghouse  4  per  cent.  Debenture  went  up  2.  British  Aluminiums 
are  the  turn  easier. 

Rubber  again  rose  to  half-a-crown  per  lb.,  and  the  Mincing  Lane 
auctions  this  week  have  been  satisfactory  to  the  sellers.  Rubber 
share  prices  show  moderate  improvements,  but  in  this  section,  as  in 
bo  many  others,  public  interest  has  been  smothered  by  Ulster, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.-IIOMI.. 


Bath  Trams,  Pref.  Ord 

Do.    6%  Pref 

Do.     I  *  %  Deb 

Brit.  Eleo.  Trac,  B  %  Pref. 

Do.        Do.  Deferred 

Do.        Do.  6  %  Cum.  Pr'f. 

Do.  7  %  Nori-Cum.  Pr'f. 

Do.  6  %  Perp.  Dob.     . . 

Do.  4}  %  3nd  Deb. 

Central  London  Railway,  Ord. . . 

Do.    Qtd.  Assented 

Do.    Pref 

Do.    Otd.  Assented 

Dc.    Def 

Do.    Gtd.  Assented 

Do.    4%  Deb 

City  A  8.  London,  6%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.        Do.  1901      .. 

Do.        Do.  1908      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  5  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    4J%  1st  Deb.  .. 


Htook 

or 

Share. 

, 

una. 

1 

Nil 

1 

1 

100 

41 

100 

100 

100 

6 

100 

8 

100 

5 

100 

44 

100 

8 

100 

100 

4 

100 

100 

1 

100 

100 

4 

100 

6 

100 

5 

100 

5 

100 

6 

100 

4 

1 

6 

100 

4* 

s 

a4 

100 

4 

100 

6 

1 

100 

44 

Cloning 

Quotation* 
Maroh  31th. 


70  —  76 
15*-  17* 

«S-  hJ 

89  —  92 

66  —  69 
96  —  99 
80  —  88 
57  —  69 
80  —  82 
68  —  78 
82  —  84 

67  -  62 
79  —  81 
07  —  W 
95  —  97 
93  -  86 
19  —  92 
89  —  92 
88  —  90 

4-  ! 
67  —  72 
2—21 

71  —  76 
87  —  89 


Rise 

Present 

+  or 

Ylold 

Fall 

P.O. 

— 

e  s.  d. 

Nil 

6  13    4 

6    0    0 

6  in     6 

6     1    8 

+  1 

6     1    0 
6    8    6 
4  16    9 

4  17    5 

5  9    7 
4  15    8 
8    4    6 
4  18    7 
4    0  10 

6  3     1 

-14 

6     1     '2 

5  8    8 

6  8    8 
4     9    0 
8    0    0 
6    6    0 
6    0    0 
6    5    8 

+i 

6  12    4 

6  IB    4 

6    7    2 

London  Kloc.  Railways,  4  %  Deb. 
London  United  Trams,  4  %  Dnb. 
Metropolitan  Railway  Coniol.  .. 

Do.     Surplus  Ijanda 

Do.     8*  %  Deb 

Do.     81%  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  Distriot  Ord. 

Do.    6  %  Deb 

Do.    4  %  Dob 

Do.    4  %  Prior  Lien 

Do.    4*%  First  Pref 

Do.    8*%  Gtd 

Metro.  Eleo.  Trams,  41  %  Deb, 

Do.    6%  Deb 

PotterleB,  Ord 

Do.    5%  Pref 

Do.    4»%Deb 

South  Metro.  Trams,  6  %  Pref, 

Do.    4  %  Deb 

Underground  Eleo.  Railways  .. 

Do.    "A"  .. 

Do.    6  %  First  Cum.  Ino.  Deb, 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord. .. 

Do.    6%  Pref 

Do.    41%  Dob 


Stock 

DlrMend* 

Bhare. 

for 

. 

1912. 

1918. 

100 

4 

4 

100 

4 

4 

100 

1 

U 

100 

2 

3 

100 

8 

8* 

100 

8- 

8* 

100 

n1 

8* 

100 

100 

6 

6 

too 

4 

4 

100 

4 

4 

100 

*J 

44 

100 

a 

H 

100 

a 

A 

100 

6 

6 

1 

8* 

1 

6 

6 

100 

1 

f 

«t 

100 

4 

4 

10 

!/• 

100 

6 

6 

100 

*h 

44 

100 

6 

6 

6 

Nil 

6 

8 

4 

100 

44 

44 

Clo*ln( 

RiM 

Quotation* 

.    or 

80  —  01 

60  —  84 

-8 

Vii—  t:t{ 

H 

61  —  611 

—1 

K7  -  Bfl 

82  —  84 

80  —  82 

28  i-  29* 

+  ! 

188  —111 

98  —  95 

97-99 

85  -  HH 

71  -  W 

89  —  92 

88  —  91 

fed 

t-      I 

66-70 

8  -     8J 

i-      i7. 

112  -114 

99  -101 

891-  904 

+  14 

^<t 

83  —  86 

Ylald 


g  ».«. 
4     7  11 

«     7     I 
I  1-     7 

4    6  4 

Nil 

4     6  1 

4     4  8 


4  12     1 
4  17    0 

6  10    0 

7  ii   r 

6    8    6 

8  0    0 
6  14     4 

Nil 

Nil 
6    6    3 
4    9    0 
6  12    7 

Nil 
4    0    0 
6    4    8 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Aoglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    44  %  Deb 

Do.    6%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    44%  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traotion,  Light  and ) 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    41%  Deb 

B.  Columbia  Eleo.  Rly..  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref. 

Do.    4*  %  1st  Mort.  Deb. 

Do.    4*  %  Vancouver  Deb.    . . 

Do.    4J_%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    41%  Deb 

Cape  Electric  Trams        . . 
City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  4  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds  . . 
Kalgoorlie  Eleo.  Trams 

Do.    6%  A  Deb 

Do.    6%BDeb 


6 
5 

a. 

3 

100 

4 

4 

100 

44 

4* 

100 

b 

6 

100 

6 

6 

10 

6 

6 

100 

4* 

44 

100 

6 

6 

$100 

6 

6, 

6 

R 

8 

6 

6 

6 

100 

44 

n 

100 

8 

100 

6 

6 

100 

6 

6 

40 

4* 

44 

100 

*h 

4* 

100 

"1 

41 

6 

7J 

6f 

5 

6 

6 

100 

M 

44 

1 

5 

5 

6 

6 

6 

100 

4 

4 

100 

6 

6 

$1000 

5 

5 

1 

Nil 

100 

6 

5 

100 

8 

m-  b}$ 

4A-  4ft 

924—  944 

97  -100 
964-  981 

108  —106 

lof—  114 

944-  961 

98  —100 
81  —  83 

78-    8* 

4|-    6| 

98  —101 

115  -119 

104  —108 

100  -103 

98  -101 

94  —  98 

94  -  96 

6J-    6J 

5  —    6J 

96  -  99 

8-      I 

5J-    54 

91  —  96 

89  —  93 

984—  974 

0-      A 

85  —  90 

10  —  20 


-4 

6  17    4 

6    0    7 

4    4     8 

4  10    0 

6     16 

4  14    3 

6    4     4 

4  13    3 

6    0    0 

-14 

7    4     7 

4  18    6 

4  13    0 

4     9     1 

+2 

6  14    e 

—1 

6  11     1 

—1 

4  17    2 

4    9    1 

4  12    0 

+  4 

4    8    7 

5  11     1 

4  15    3 

4  11     0 

6  18    4 

4  10  11 

4     8    4 

6    7    8 

5    2    6 

Nil 

6  11    1 

Nil 

La  Plata  Eleo.  Trams,  Ord, 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord, 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Eleo.  Tr.,6%  Cum. Pref. 
Elec.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Eleo.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Elec.  Plys.  &  Lt.,  Ord.      .. 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
6  %  Bonds  J 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,  Lt.  and  P. ) 
6  %  1st  Deb. ) 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

4yd. 

6 

1 

6 

6t 

1 

6 

6 

100 

6 

6 

6 

6 

6 

100 

5 

6 

100 

5 

6 

$1000 

5 

6 

$100 

7 

7 

5 

6 

100 

A 

6 

5 

10 

10 

6 

r) 

6 

100 

6 

6 

5 

6 

6 

100 

44 

44 

5 

6 

100 

6 

6 

$600 

6 

6 

100 

6 

6 

100 

6 

6 

5 

7 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

l-  i 

it  18 

5—6| 
101  —103 
79  —  82 
984-1C04 
78  —  76 
78  —  82 
75  —  79 

42-  42 

44-  4g 
92  -  94 

5—54 
95  —  97 

94  —  96 

87  —  89 
97—100 

88  —  92 

95  —  97 

95  —  98 


+  I 


6  0 
4  7 
6  1 
6  4 
6  11 
4  17 
6  2 
4  19 

6  '2 

7  12 
10  6 

6  9  9 

6  6  5 

6  9  1 

4  12  9 


5  0  0 

6  8  8 
6  3  0 
6  16  7 
6  14  3 
6  2  0 
4  14  3 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.-  BOME. 


Bournemouth  &  Poole,  Ord, 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44%  Deb.  Stook  .. 
Brompton  &  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Central    Electric  Supply,  4  %| 

Guar.  Deb. ) 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.    "  City     Undertaking  "  ) 
44  %  Cum.  Pref. J 

Do.    Do.    4%  Deb 

Chelsea,  Ord.  

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    4*  %  Second  Deb, 
County  01  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord.  .. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    41  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    44%  First  Deb 


10 

6 

7 

10 

44 

4* 

10 

6 

6 

Stook 

44 

lot 

6 

10 

5 

7 

7 

100 

4 

4 

6 

5 

fi 

5 

44 

44 

6 

44 

44 

100 

4 

4 

5 

6 

6 

Stook 

44 

44 

10 

U 

10 

10 

6 

6 

Stock 

6 

6 

100 

44 

44 

10 

6 

7 

10 

6 

6 

Stock 

a 

4* 

Stook 

44 

£3 

6 

6 

6 

5 

100 

4* 

44 

5 

8 

K 

6 

6 

6 

100 

44 

44 

10$-  11$ 
9—10 
10J-  10g 
94  —  97 


91*-  944 
44-  6 
4|-     4i 

83-  4§ 
92  -  94 

41-  61 
97  -  100 


17 


18 


122  18J 
116  -120 
100  - 103 
12  -  12* 
US—  12i 
102j— 105* 
100  -103 

4-  41 

1|-  2 
84-87 
4»—  5 
4|-    4j 

93  — 


t\ 

6    4    4 

4  10    0 

+  i 

5  11     7 
4  12    9 

5     4     0 
8  16    9 

4     4    8 

-A 

6    0    0 
4  12    4 

6    2  10 

4    5    1 

4  13    0 
4  10    0 

-i 

5  11     1 
4    7    3 
4     7    4 
4    8    1 

! 

-* 

6  12    8 

4  M    0 

i 

'•} 

4    5    9 

4  7    6 
Nil 

7    12 

5  *8    6 

6  0    0 
5    2    7 
4  14    9 

1 
1 

Hove 

Kensington  &  KniehtBbridge,  Ord . 

Do     4  %  Deb 

Kent  Eleo.  Power,  4*  %  Deb.  . . 
London  Electric,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan  

Do.    4*  %  Cum.  Pief 

Do.    4*  %  First  Mort.  Deb.    . . 

Do.    84%  Mort  Deb 

North  Metropolitan  Power  Sup- 1 

ply,  6  %  Mortgages  (Red.)  ] 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    84%  Deb 

South  London,  Ord.  ..        .. 

Do.  6  %  First  Mort.  Deb.  .. 
South  Metropolitan,  7  %  Pref.  . . 

Do.  4*  %  First  Deb.  Stook  . . 
Urban,  Ord 

Do.    5  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


Stock 
Stock 


Stock 
Stock 


81—  9 
74—    8 

90  —  92 
76  —  80 
lft-  W 

4j-    6$ 

91  —  94 
34-  4 
44-     5 

97  -100 
83-86 

100  -103 

91-  104 

'II      ft 

64-     7xd 
82-85 
8-81 

98  -  101 

1&-     1A 
97  -100 


84-    9 
5A-    6 A 


-i 


-  i 


+  A 


6    0 

0 

5  12 

1 

4    7 

(1 

6  12 

(1 

4  12 

8 

6  14 

3 

4    5 

1 

5    fi 

8 

4  10 

U 

4  10 

0 

4    1 

4 

4  17 

1 

6  14 

!l 

6  11 

11 

6    1 

n 

6    0 

II 

4     2 

1 

6  10 

i 

4  19 

0 

5    9 

1 

4  10 

0 

6    3 

1 

5    1 

3 

■•  U 

4     1 

I 

•  UnlesB  otherwise  Btatid,  all  shares  are  fully  paid.       t  Interim  Dividend,        1  8s,  Cash  and  2%  in  Funded  Certs. 


Continued   on    next    p*gm. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRICITY    SUPPLY    AND    POWER    COLONIAL    AND    FOREIGN. 


Dividends 
for 


Closing 
Quotations 
March  24th. 


Rise 
+  or 
Fall 


Present 
Yield 
p.o. 


DivideadB 
for 


Closing 
Quotations 
March  24th. 


Rise 
+  or 
Fall 


Adelaide,  6  %  Pret 

Calcutta,  Ord 

Do.    6  %  Pref 

Calgary  Power,  1st  Mort.  Bds.  .. 
Canadian  Ora.  El.  Com 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Klec.  Lt.  and  P.  of  Cochabamba,  i 

6  %  Bonds ) 

Eleo.  Supply  Viotorla,  6  %  1st) 

Mort.  Deb.  I 

Eleo.    Dev.   Ontario,    6  %    1st) 

Mort.  Bonds  I 

Ealgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

KaminiBtiquia  Power,  5  %  Q.  Bb. 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 

Do.    6  %  2nd  Mort.  Bonds    . . 


100 
$100 
$100 
1 
100 
100 


8600 
10/- 

1 

(500 


8100 
$100 


5  —  6J 
78-  8 
5J-  63 
90  —  92 
113  -117 
128  —128 
ft-  I 
90  —  98 

88  —  90 


p      3 

102  —104 
1J-     If 

1034-1064 
66  —  70 
41  —  44 
78  —  82 
78  —  80 
65  —  69 


6  16 

6  9 

7  12 
6  7 
6  13 


Nil 
10  11  10 
4  16    2 

4  ii   0 

7     2  10 


Monterey  Rly.,  Light  &  Power, \ 

6%  1st  Mort.  Deb.  J 

Montreal,  Lt.,  II.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal,  I 

6  %  1st  Mort.  Bonds  { 

River  Plate,  Ord 

Do.    6%  Nou-Cum.  Pref. 
Do.    6  %  Deb.  Stock 
Roy.  Eleo.  Co.,  Montreal,  4}  %  I 
1st  Mort.  Deb.  f 
Shawinigan  Water,  Capital 
Do,    6  %  Con.  1st  Mort.  Bonds 

Do.    4J  %  Per.  Deb 

Toronto  Power,  44  %  Deb, 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
lBt  Mort.  Deb.  J 
Viotoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  J 


100 
$100 
$500 
Stock 
Do. 
Do. 

100 
$100 

$500 
Stock 
Do. 

100 


1913. 

1913. 

6 

6 

9 

lOt 

6a 

6.i 

10 

6 

« 

6 

6 

44 

44 

64 

6t 

5 

6 

3 

3 

5 

6 

6 

6 

6 

6 

-285 
-  SO 
-245 
-108 
-108 


-142 
-109 
-102 


-      it 


-V 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcook  &  Wiloox 

Do.    Pref 

British  Aluminium,  Ord, 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  . . 

Do.     Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.      . . 

Lo     4*%  Deb 

Do.    4|  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do,  Deb 


1 

7 

1 

fi 

6 

1 

16 

14f 

1 

6 

6 

1 

1 

6 

6 

100 

6 

6 

100 

6 

6 

6 

10 

13 

5 

6 

6 

100 

4* 

SI 

100 

44 

2 

Nil 

100 

4 

4 

100 

6 

6 

1 

1 

2 

Nil 

100 

5 

6 

100 

SI 

a 

100 

6 

16 

5t 

6 

6 

6 

100 

44 

4* 

1 

20 

22J 

100 

44 

4$ 

96  —  99 
88  —  93 

95—  10i 
6*—  6g 
102  —105 
92  —  94 
1ft-  1ft 
704—  72J 
102  —105 
2/-  -3/- 
8/-  —8/6 
0-   J 
80  —  85 
39  —  43 
28  —  27 
1H—  12J 

97  -1C0 
24-  2| 

104  —107 


8    5    0 

6  17    2 

+  <*! 

4  17    6 

4    8    6 

-ft 

+  & 

6    0    0 

6     1     0 

6    7    6 

+     i 

6    6  10 

4  14     1 

4    6    9 

4  15    9 

Nil 

+  2 

6  10    6 

6  14     6 

Nil 

Nil 

Nil 

5  17    8 

10    9    6 

16  18    4 

6    2    4 

4  16    5 

4  10    0 

+  1 

4     4     1 

Crompton  &  Co.,  Deb. 
Dick,  Eerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid    ..        .. 

Do.    4%  Deb 

Do.    6  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord.         ..        .. 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.      .. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &    Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cam.  Pref. 


100 

6 

6 

1 

Nil 

1 

6 

6 

6 

Nil 

5 

Nil 

100 

4 

4 

100 
1 

6 
5 

6 

1 

7 

7 

10 

7 

7 

100 

5 

6 

10 

6 

6 

100 

4 

4 

6 

15 

20 

5 

44 

4} 

100 

44 

44 

10 

7^ 

■M 

10 

5 

6 

12 

20 

20 

100 

4 

4 

100 

4 

4 

100 

88  —  85 

$~      # 

K  iJf* 

68  —  62 

68  —  68 

fc# 

92  —  94 

10*—  104 

86  —  90 

134—  144 

4J—    5 

01  —103 

'sM 

37  —  39  xd 

98  —100 

65  —  69 

50  —  55 

TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Dcf 

Anglo  •  Portuguese    Tel.,    5    %1 
Mort.  Deb. ) 

Chili  Telephone 

Commercial  Cable,  Btlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.   India  Cable,  4*  %) 
Reg.  Deb. ) 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

1 
44 

Stock 

6 

5 

$109 

8 

B 

$1000 

4 

4 

Stock 

B 

8 

Do. 

fi 

6 

Do. 

30/- 

80/- 

100 

6 

6 

6 

8 

Stock 

4 

4 

10 

6 

fit 

10 

10 

10 

6 

4 

4 

6 

10 

10 

4 

4t 

100 

4J 

44 

Stock 

7 

7 

Do. 

8* 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

8 

Bt 

10 

6 

6 

10 

20 

Bt 

26 

18 

6t 

$100 

6 

6 

$100 

4 

4 

63-  6i 
94  -  97 

124  -127 
91  —  94 
64  —  67 

108J-109i 
284—  24" 

1(2  —104 

7|-  78 
814-  834 


15|—  lfif 
Bj-     4 

74-  8 
62-  71 
97  —  *J9 
182  -136 
78  —  80 
96  —  98 
128-  12? 
944-  96.'. 

124-  13 
32  —  84 
68  —  60 
85  —  89  xd 
70  —  73  xd 


- 1 

7    4    0 

6    3    0 

+1 

6    6    0 
4    5    8 
4    9    7 
6    9     4 

-i 

6    5    0 

4 16  a 

6    5    0 
4  16    0 
6    8     1 
6  19    5 
6    0    0 
6    6    0 
6  10    4 

4  10  10 

' 

—1 

6    3    8 
4     7    fi 

1 1 

4     1     H 
6    8    9 

+  4 

4    3    0 
6     11 
4  12    4 
6  17    K 
6    8    4 
6  12     4 
6    9    7 

Marooni'B  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref.  . . 
Monte  Video  Telephone,  Ord.   . . 

Do.    6%  Pref 

New  York  Telep.,  44%  Gen.  Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  I 
Guar.  Debs.  I 

Renter's  

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  I 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America 

Do.    4  %   Debs.,   1  to  1,5001 

guar,  hs  Braz.  Sub.  Tel.  I 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  tod  Pref. 

Do.    6  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

6 

fi 

1 

6 

6 

100 

44 

44 

1 

10 

Ht 

1 

fi 

fi 

8tock 

4 

4 

Do. 

4 

4 

10 

10 

lOt 

Cert. 

6 

6 

Stock 

44 

44 

5 

8 

6t 

6 

6 

6 

34 

34 

100 

4 

4 

10 

1 

u 

10 

6 

10 

fi 

6 

100 

5 

5 

10 

7t 

7 

Stock 

4 

4 

rlOUl) 

44 

44 

964- 


-  ¥ 
-100*, 

-  'A 

-  894 
-100 

-    9 
—139 

984 

6g 


-1ft 


2g 

99 

13J 


+   I 


-  i 


Unless  otherwise  stated  all  shares  are  fully  paid.  t  Interim  dividend.  a  Paid  in  deferred  interest  warrants, 

Bank  rate  ol  Discount  3  per  cent.,  January  29th,  1914. 


An  Ornamental  Power  Station. — The  outside  of  the 

Barmbeck  power  station  (Hamburg  rapid  transit  system)  was  com- 
pulsorily  made  decorative  owing  to  the  proximity  of  the  Hamburg 
municipal  park,  and  the  operating  company  voluntarily  decided  to 
make  the  inside  of  the  station  equally  ornate,  so  that  the  whole 
building  now  forms  one  of  the  finest  stations  (architecturally)  in 
Europe.  The  outer  walls  are  broken  by  square-figured  panels  and 
arched  pilasters  round  the  doorways  and  windows.  The  smoke- 
stack (261  ft.  in  height)  is  surrounded  by  columns  for  a  consider- 


able height,  the  remainder  being  fluted.  The  turbine  room  and 
basement  are  tiled  to  a  height  exceeding  6  ft.,  and  the  switchboard 
gallery  and  stairs  are  similarly  finished.  Decorative  lines  and 
patterns  are  used  in  the  window  recesses  and  elsewhere  to  break 
the  monotony  of  the  tiles,  and  the  lighting  and  other  fixtures  are 
very  artistic.  The  high-tension  switchboard  compartments  are  of 
Duro  asbestos,  the  bottoms  being  finished  with  tiles,  and  a  dyke 
being  formed  at  the  front  to  prevent  burning  oil  overflowing  into 
the  aisle.  The  board  itself  is  of  Duro  asbestos  finished  in  Dutch 
tile  for  the  sake  of  appearance. 
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TRADE    STATISTICS    OF    INDIA. 


I  In  following  figures  oi"  the  imports  of  electrical  and  uinilaj 
goods  into  British  India  in  the  year  ended  Slat  March,  1913, 
are  taken  from  the  i<<<Mfcly  iflened  official  trade  statistics; 
details  for  tho  year  ended  31st  March,  1912,  are  lidded  for 
purposes  of  comparison  and  notes  of  any  in<  I <  creases 

are  given. 
Brass,  wrought. — 


From  Great  Britain  .., 
„      Germany 

,,      Austria 

Other  countries 


1911-12. 

£ 

37,000 

7,000 

3,000 

18,000 


Total     65,000 

Copper  and  copper  ware. — 

Prom  Great  Britain  '...  1,023,000 

Germany           ...  525,000 

Belgium            ...  15,000 

France    88,000 

Austria 7,000 

Japan      125,000 

Other  countries  10,000 


1912-13. 
£ 

:i1/xn> 

10,000 

3,000 

25,000 

72,000 


813,000 

653,000 

7,000 

28,000 

5,000 

61,000 

14,000 


Inc.  or  Dec. 
£ 
—      3,000 
+      3,000 

+      7,000 


Total    

Iron  wire. — 
From  Great  Britain  .. 
„      Germany 
„      Belgium 
„      Other  countries 


1,793,000   1,581,000 


8,000 
22,000 
23,000 
16,000 


Total  69,000 

Iron  and  steel  plates  and  sheets. — 

From  Great  Britain  ...  2,809,000 
„      Germany  ...      240,000 

„      Belgium  ...        98,000 

,,      United  States  ...      234,000 
,,      Other  countries  5,000 

Total    3,386,000 

Steam  engines  (except  locomotives). 

From  Great  Britain  ...  102,000 

„      Germany          ...  22,000 

„      United  States  ...  9,000 

„      Other  countries  5,000 


55,000 
47,000 
23,000 
26,000 

151,000 


3,194,000 

284,000 

147,000 

200,000 

1,000 

3,826,000 


312,000 
8,000 
5,000 
2,000 


+       7,000 

—  210,000 
+  128,000 

—  8,000 

—  60,000 

—  2,000 

—  64,000 
+   4,000 

—  212,000 


+  47,000 

+  25,000 

+  10,000 

+  82,000 


+  385,000 
+  44,000 
+  49,000 

—  34,000 

—  4,000 

+  440,000 


—  90,000 

—  14,000 

—  4,000 

—  3,000 


Total    

Electrical  machinery* — 

From  Great  Britain  ... 
Germany 
Belgium 

Italy        

United  States  ... 
Other  countries 


438,000         327,000 


193,000 
30,000 

2,000 
13,000 
26,000 

3,000 


198,000 

18,000 

1,000 

6,000 

7,000 

11,000 


—  111,000 

+  5,000 

—  12,000 

—  1,000 

—  7,000 

—  19,000 
+  8,000 


Total    267,000         241,000  -    26,000 

In  1912-13  imports  of  generators  were  £38,071,  of  motors 
£99,296,  of  other  kinds  £103,000.  Similar  details  were  not 
available  previously. 


\livir\g  machinery. — 

From  Great  Britain  .. 
„      Germany 
,,      United  States  .. 
,,      Other  countries 


43,000 

40,000 
1,000 


50,000 
1,000 

11,000 
1,000 


Total    84,000  63,000 

Machinery,  other  (except  textile  and  agricidtural).*- 

From  Great  Britain  ...  902,000  574,000 

,,      Germany           ...  114,000  45,000 

„      Belgium            ...  6,000  5,000 

,,      United  States  ...  62,000  31,000 

.,      Other  countries  19,000  10,000 


7,000 

1,000 

29,000 


21,000 


Total    1,103,000         665,000 

The  details  for  the  two  years  are  not  strictly  comparable, 
those  for  1911-12  including  some  items  which  were  not 
included  in  1912-13. 


Railway  carriages,  Sc. 

From  Great  Britain  .  .  883,000  1,495,000 

,,      Belgium           ...  7,000  22,000 

„      Other  countries  26,000  67,000 

Total    916,000  1,584,000 

Locomotives  and  tenders,  and  parts  thereof. — 

From  Great  Britain  ...  526,000  596,000 

„      Germany          ...  5,000  7,000 


Total 


531,000         603,000 


4  612,000 

+  15,000 

+  41,000 

+  668,000 


+     70,000 
+      2,000 

+     72,000 


Hails  and  I    • 

-■I  Great  Britain 

Germany 
,,       Belgium 


■ 


.1 

ids,  apparatus,  do. 


I  treat  r.ntain  ... 
,,      Germany 

,,     Belgium 

,,       Austria    . 

United  States  .. 
Other  countries 

Total    ... 

Electric  fans. — 
From  Great  Britain  ... 

,,      Italy        

,,      United  States  ... 

,,      Germany 

,,      Other  countries 

Total    

Electric  la/mps  and  parts. 
From  Great  Britain  ... 
„      Germany 

,,      Austria 

,,      Japan      

,,      United  States  ... 
Other  countries 


140,000 
Italy  £16,000 


Details 

not 

available. 


34,000 


lac  <■ 

! 


■ 


■    \\i'*t\ 


Details 

not 

available. 


Total    

Electric  wires  and  cables. — 

From  Great  Britain  ...  — 

,,      Germany  ...  Details 

,,      Belgium  ...  not 

,,      Other  countries  available. 


Total    

Scientific,  Sc,  instruments.— 

From  Great  Britain  ...      102,000 

,,      Germany  ...  5,000 

„      United  States  ...  2,000 

,,      Other  countries  5,000 


14,000 
19,000 

87,000 


8,000 
2,000 
2,000 
2,000 
2-JOO 

49,000 


132,000 

15,000 

2,000 

2,000 

151,000 


80,000 
4,000 
2,000 
6,000 

92,000 
8,000 

19,000 
1,000 


-  22,000 

-  L.OO0 

+       1,000 
—    22,000 

7,000 


Total    114,000 

Telegraph  construction  materials. — 
From  Great  Britain  ...         1,000 
Telephone   construction    materials. — 
From  Great  Britain   ...      Not 
,,      Germany  ...available. 

Total     -  20,000 

In  addition  to  the  foregoing,  the  following  were  imported 
as  Government  stores  : — 

Instruments,    apparatus,    t&c.    (excepi    musical). — 

From  Great  Britain  ...      119,000  136,000            +     17.000 

„      Germany           ...          3,000  3,000 

„      United  States  ...          1,000  —      1,000 


Total     123,000 

Machinery. — 

From  Great  Britain  ...  187,000 

,,      Germany           ...  23,000 

„      United  States  ...  1,000 

Total    211,000 

Iron  wire. — 

From  Great  Britain  ...  14,000 

Iron  and  steel  plates  and  sheets. — 

From  Great  Britain  ...  39,000 

Railway  carriages. — 

From  Great  Britain   ...  753,000 

Other  countries  5,000 


758,000 


Total     ... 
Locomotives.- 

From  Great  Britain  299,000 
Rails  and  fishplates. — 

From  Great  Britain  ...  123,000 
Telegraph  construction  materials. — 

From  Great  Britain  ...  86,000 
Copper  and  copperware. — 

From  Great  Britain  ...  134,000 
„      Other  countries  10,000 


139.000 

169,000 
1,000 

3,000 

173,000 

10,000 
50,000 
734,000 

734,000 

198,000 

72,000 

97,000 
58,000 


Total 


144,000         155,000 


1&-000 


—  18,000 

—  22,000 
+  2,000 

—  38,000 


—  4,000 

—  n  ,000 

—  19,000 

—  5,000 

—  24,000 

—  225,000 

—  14000 

—  37,000 
+  4S.000 

+  11,000 
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REVIEWS. 


Electric  Lighting.     By  A.   H.  AVEBY.     London:    Cassell 

and  Co.,  Ltd.     1!)13.     Price  2s.  net. 

This  book  is  a  guide-book  for  the  amateur  wireman,  and 
from  its  very  nature  can  scarcely  be  expected  to  receive 
favourable  notice  from  the  practical  electrical  engineer.  It 
would  be  difficult  to  find  any  branch  of  handiwork  less 
suited  to  the  efforts  of  the  amateur  than  "  Electric  AYiring," 
and  it  is  certainly  a  very  dangerous  proceeding  to  recom- 
mend to  the  readers  of  "  Work,''  to  whom  the  preface  of  the 
book  is  specially  addressed,  that  they  should  undertake  the 
electric  lighting  of  their  own  houses. 

Having  said  so  much,  it  must  be  admitted  that  Mr.  Avery 
has  made  good  use  of  his  opportunities,  subject  to  certain 
definite  self-imposed  limitations.  The  book  treats  the  subject 
in  the  most  elementary  fashion,  and  deals  only  with  such 
technical  points  as  would  be  necessary  to  make  explanation 
of  the  instructions  easy. 

Mr.  Avery  practically  confines  his  instructions  to  such  as 
would  be  required  for  small  houses  requiring  20  lights  or  so, 
and  it  is  possible  that  by  very  carefully  following  those  in- 
structions a  satisfactory  installation  would  be  obtained. 
Obviously,  however,  it  is  impossible,  in  a  small  volume  of 
150  pages,  to  foresee  all  the  possibilities  that  arise  in  wiring 
work,  and  it  is  just  in  the  small  variations  from  standard 
arrangements  that  occur  in  every  installation  that  the  risk 
of  defective  work  will  occur. 

For  example,  Mr.  Avery  advocates  the  use  of  slip  tube,  and 
though  he  rightly  points  out  the  importance  of  the  electrical 
conductivity  of  the  tubing  system,  there  is  but  little 
doubt  that  the  great  majority  of  amateurs  would  fail  to 
ensure  this. 

Mr.  Avery's  argument  turns  mainly  on  the  necessity  of 
satisfying  the  supply  company's  inspector,  and  he  seems  to 
imply  that  if  that  result  is  achieved,  all  is  well.  As  the 
supply  authority  has  no  control  over  the  system  of  wiring, 
so  long  as  the  insulation  is  in  order,  the  inducement  to  do 
the  work  properly  is  small. 

Mr.  Avery's  objection  to  screwed  tubing,  by  the  way,  is 
rather  naive.  He  advocates  screwed  continuity  nipples, 
rather  than  screwed  tubing,  as  "  any  wires  already  in  posi- 
tion do  not  have  to  be  twisted  when  tightening  up  a  joint, 
because  neither  the  tubing  nor  the  fitting  turns  round,  only 
the  screwed  nipple." 

If  anyone  should  take  Mr.  Avery's  estimate  of  cost  on 
pages  146  and  147  as  representing  average  figures,  it  is 
probable  that  he  will  be  disappointed,  when  they  are  compared 
with  actual  results.  The  quantity  of  tube  provided  for 
17  lamps,  including  one  2-light  and  one  3-light  fitting,  or, 
say,  14  points,  is  210  ft.  only,  or  an  average  of  only  15  ft. 
per  point — an  average  run  far  below  what  is  usually  found 
necessary,  even  with  several  points  in  one  room  instead  of 
one  only,  as  in  the  case  presented. 

Mr.  Avery  has  a  chapter  on  "  Self-contained  Installa- 
tions," in  which  he  discusses  in  15  pages,  including  illustra- 
tions and  diagrams,  the  possibilities  of  lighting  from  an 
engine  plant,  from  secondary  and  primary  batteries,  from 
water-power,  wind-power  and  from  miscellaneous  sources. 
General  agreement  will  be  accorded  to  almost  the  last  sen- 
tence in  the  chapter,  which  reads — "Manual  labour  as  a 
motive  power  is  never  a  very  successful  idea." 


Beyond   the   Atom.       By    John   Cox,   M.A.       London  : 
Cambridge   University  Press.     Price  Is.  net. 

This  volume  tells,  within  short  compass,  the  romantic 
story  of  the  discoveries  which,  within  the  last  decade,  have 
led  us  beyond  the  atom.  For  its  compilation,  all  the 
standard  text-books  have  been  freely  drawn  upon,  but 
principally  those  of  Rutherford,  Madame  Curie,  Strutt  and 
Soddy.  The  author  was  a  colleague  of  Rutherford,  and  he 
says  in  his  preface — "  I  have  also  drawn  upon  my 
happy  memories  of  those  exciting  times  when,  for  nine  years, 
I  was  privileged  to  witness  at  close  quarters  and  to  discuss 
from  day  to  day  the  work  achieved  by  my  friend  and 
colleague,  Prof.  Rutherford,  in  the  Macdonald  Physics 
Building  of  McGill  University,  Montreal,  of  which  I  was 
director." 


The  book  is  the  best  we  have  come  across  for  the  man 
engaged  in  scientific  pursuits,  who  desires  to  possess  a 
succinct  knowledge  of  what  is  now  known  regarding  the 
atom  and  radioactivity.  It  is  small,  cheap,  and  to  the 
point :  does  not  involve  one  in  a  mass  of  experimental 
detail  ;  states  the  premises  easily  and  gives  the  conclusions 
exactly.  Nor  is  it  elementary  in  character,  for  nothing  is 
omitted  that  is  of  any  value. 

Chapter  I  commences  with  a  short  historical  account  of 
discoveries  relating  to  the  atom.  The  position  reached  in 
the  seventies  of  last  century  is  summed  up  in  a  famous 
passage  from  Maxwell's  article  in  the  "  Encyclopedia 
Britannica,"  ninth  edition,  1875,  which  concludes  as 
follows  : — "  In  the  present  state  of  science,  therefore, 
we  have  strong  reason  for  believing  that  in  a  molecule, 
or  in  one  of  its  component  atoms,  we  have  something 
which  has  existed  either  from  eternity,  or  at  least  from 
times  anterior  to  the  existing  order  of  nature.  But  besides 
this  atom,  there  are  immense  numbers  of  other  atoms  of  the 
same  kind,  and  the  constants  of  each  of  these  atoms  are 
incapable  of  adjustment  by  any  process  now  in  action.  Each 
is  physically  independent  of  all  the  others." 

This  was  written  at  a  time  when  the  march  of  science  had 
seemingly  paused.  During  the  century  the  whole  field  of 
natural  knowledge  had  been  systematically  ransacked.  It 
was  felt  that  there  was  very  little  left  for  the  future.  But, 
as  the  author  says,  in  science  it  is  very  unsafe  to  venture 
a  negative,  and  the  world  was  on  the  verge  of  discoveries 
which  have  given  a  Sophoclean  irony  to  Maxwell's  words. 

Chapter  II  deals  with  the  vacuum  tube,  and  states  the 
results  of  Crookes's  experiments  therewith,  given  in  his  famous 
lecture  to  the  British  Association  in  ]87«.  Crookes  con- 
cluded that  the  kathode  rays  were  streams  of  minute  particles 
travelling  at  very  high  speeds,  and  each  conveying  a 
negative  charge.  Controversy  raged  round  this  theory  both 
here  and  on  the  Continent,  and  it  was  reserved  for  J.  J. 
Thomson,  by  a  beautiful  series  of  experiments,  to  clear  up 
the  matter  and  prove  that  these  minute  particles  were 
electrons,  each  a  thousand  times  as  small  as  the  mass  of  the 
hydrogen  atom.  The  canal  rays  are  next  discussed.  These 
consist  of  streams  of  particles  of  atomic  size,  and  there 
are  many  types.  For  instance,  in  an  oxygen  tube 
were  found  ordinary  molecules  of  oxygen,  each 
consisting  of  two  atoms  united  ;  neutral  atoms  ; 
atoms  with  single  or  double  positive  charges  ;  atoms  with 
one  negative  charge  ;  molecules  with  one  positive  charge  : 
molecules  of  ozone  (03)  with  one  positive  charge,  and  Ot; 
with  one  positive  charge. 

The  X-rays  are  then  considered.  Their  main  properties 
are  as  follows  : — They  issue  equally  in  all  directions  ;  they 
travel  in  straight  lines,  for  they  cast  shadows  ;  their  power 
of  penetration  is  not  selective  ;  they  can  be  reflected,  re- 
fracted and  polarised,  and  made  to  show  interference  ;  they 
are  unaffected  by  magnetic  or  electric  fields  ;  they  excite 
fluorescence,  affect  a  photographic  plate,  and  render  the  air 
conductive.  "What  are  these  rays  ?  At  present  they  are 
generally  regarded  as  series  of  irregular  pulses  in  the  ether, 
but  the  theory  is  by  no  means  firmly  established. 

Chapter  III  is  entitled  "The  New  Rays,"  and  deals 
with  the  discovery  of  and  experiments  with  the  radioactive 
substances.  In  this  connection  it  may  be  said  that  descrip- 
tions and  diagrams  of  essential  experiments  are  given 
throughout  the  book,  but  minus  all  superfluous  matter. 

Chapter  IV  deals  with  the  new  substances  uranium  X, 
thorium  X,  &c,  the  emanations  from  the  radioactive, 
substances,  and  the  active  deposits  found  on  solids  which 
have  been  in  contact  with  the  emanations. 

Chapter  V  has  to  do  with  disintegration,  and  Chapter  VI 
gives  a  family  tree  of  radium  and  its  derivatives.  In  con- 
nection with  the  disintegration  theory,  the  confirmation  by 
Dr.  Gray  and  Sir  William  Ramsay  is  mentioned.  These 
experimenters  have  succeeded  in  directly  determining  the 
molecular  weight  of  the  radium  emanation,  by  weighing  it 
and  measuring  its  volume,  temperature  and  pressure.  The 
results  of  five  experiments  range  between  227  and  218,  with 
a  mean  of  223.  Since  the  equivalent  of  radium  is  now 
established  at  226*4,  that  of  the  emanation,  resulting  from 
the  loss  of  one  a  particle,  should  theoretically  be 
226*4  —  4  =  222*4,  an  extraordinarily  close  agreement. 

Chapter  VII  is  on  "Verification  and  Results."     For  ihit 
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purpose  a  few  of  the  leading  verification!  are  colli 
together 

Chapter  Vlll  dealt  with  the  objective  reality  of  mole* 
oules.  A  student  may  well  be  staggered  i>y  the  incon 
oeivable  minuteness  of  the  quantities  in  which  be  is  called 
upon  to  believe,  lie  may  well  ask  bimself  whether  the 
whole  thing  is  not  a  myth  or  B  delusion.  But  it  is 
clearly  Bhown  here  that  the  molecule  is  an  absolute  fact  of 
Nature. 

The  last  chapter  considers  the  "  New  Atom  "  in  the  light 
of  the  foregoing.  The  general  conclusion  is  as  state!  in 
the  author's  last  paragraph  : — "The  new  knowledge  gained 
in  the  last  decade  is  a  true  development,  not  a  destruc- 
tive resolution.  Conservation  of  energy  stands  where  it  did, 
though  unsuspected  and  enormous  stores  of  atomic  energy 
have  been  brought  into  view.  And  the  atomic  theory  is 
still  the  guide  of  the  chemist,  though  for  the  purpose  of 
modern  physics  he  has  been  compelled  to  look  beyond  the 
atom,  and  in  the  words  of  Blake  : — 

To  see  a  world  in  a  grain  of  sane], 

And  a  heaven  in  a  flower, 
To  grasp  infinity  in  the  palm  of  the  hand, 

And  eternity  in  an  hour. 

— W.  J.  Crawford. 


Electric  Circuit  Theory  and  Calculations.  By  W.  P. 
Maycock.  London  :  Whittaker  &  Co.  Price  3s.  6d. 
net. 

This  work  is  intended  to  supplement  the  author's  "  Electric 
Wiring,  Fittings,  &c,"  and  his  "  Electric  Lighting  and 
Power  Distribution."  The  ground  covered  by  the  present 
volume  is  primarily  that  embraced  by  the  Grade  I  and 
Final  City  and  Guilds  Examinations  in  wiremen's  work. 
The  theoretical  principles  underlying  numerical  problems  in 
electric  installation  work  are  expounded,  and  the  working  of 
such  problems  is  illustrated.  Magnetic  circuit  problems 
relate  rather  to  design  than  to  installation  work,  and 
accordingly  receive  no  treatment  in  this  volume.  The 
numerous  worked  examples  presented  are  divided  into 
groups,  each  of  which  is  preceded  by  a  more  or  less  com- 
plete exposition  of  the  theoretical  principles  involved.  Since 
the  work  is  intended  for  the  use  of  elementary  students,  no 
theoretical  considerations  of  AC.  problems  are  included.  It 
is  an  extremely  difficult  matter — particularly  when  one  is 
familiar  with  theory — to  determine  exactly  how  much  theory 
can  safely  and  piofitably  be  left  out  of  such  a  work  as  this. 
On  the  whole,  we  believe  the  author  has  throughout  drawn 
the  line  very  suitably  between  explanation  and  mere  state- 
ment. 

The  electric  circuit  and  Ohm's  law  first  receive  treatment, 
and  the  information  presented  concerning  battery  e.h.f.  and 
resistance,  and  the  best  combinations  for  various  services, 
should  do  much  to  improve  the  practice  of  electric  bell 
installation.  In  connection  with  Ohm's  law  and  A.c. 
circuits  (page  20),  we  think  the  author  would  be  wise  to 
take  the  reader  more  into  his  confidence  concerning  the 
"  mechanism  "  of  inductance  in  a  choking  coil.  Following 
notes  on  the  electrical  production  of  heat  and  light,  and 
instructive  experiments  with  volt  and  ampere-meters,  the 
author  discusses  the  characteristics  of  conductors  and  non- 
conductors, and  goes  on  to  deal  with  the  uses  and  qualities 
of  various  insulators,  and  with  dielectric  strength.  The 
ensuing  40  pages  take  up  the  various  principles  and  methods 
involved  in  calculations  of  resistance,  conductance,  con- 
ductor area,  series  and  parallel  circuits,  &c.  Here,  as  else- 
where, the  paragraih  headings  are  set  out  boldly  so  as  to 
facilitate  the  finding  of  the  exact  section  required,  and  the 
numerous  examples  are  arranged  very  clearly. 

The  author  explains  clearly  why  the  maximum  per- 
missible current  density  depends  on  the  size  of  insulated 
conductors,  and  then  proceeds  to  a  consideration  of  pressure 
'drop  in  closed  and  pressure  distribution  in  open  circuits. 
We  do  not  care  for  "  a  p.s.i."  as  an  abbreviation  for 
amperes  per  square  inch,  and,  while  on  the  subject  of 
abbreviations,  we  see  no  advantage  in  terming  the  KW.-hour 
a  kelvin.  The  name  of  Kelvin  needs  nothing  to  immortalise 
it  ;  kw\ -hours  is  as  quickly  written  ;  and  the  term  kilo- 
watt-hour is  descriptive,  whereas  kelvin  is  merely  abitrary. 
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mil )  is,  of  coarse,  quite  diffi 

The  mi  lining  of  direct  current  power  and  calculations 
count  cted  therewith  are  e  ■  plain  d  i  leui  Ij  :  I 
mid  calculation  of  lamp  and  machine  effi< 
with,  and  three-fl ire  ►yt ten    and   : - 
■iderecL     In  a  Inter  edition,  we  think  it  would  I 
explain  phase  displacement  in  j  o.  cir.  nit*,  jxiw<t  fu<t/: 
lo.  circuits  and  power  calcnlatioi  iter  detail.     In 

the  present  edition,  the  author  endeavours  I 
the  admitted  difficulties  connected  with  uo.  circuits  hut.  In 
these  days,  we  fear  these  difficulties 
and  overcome  by  every  electrical  engineer,  and  the  prei 
work  is  certainly  one  in  which  B  thorough  and  <    act  ground' 
ing  in   a.c.  calculations  might  very  well  be  given. 
power  and  the  numerical  evaluation   of   mes  and 

problems  connected  therewith  form    at  present  a  dreadful 
stumbling  block  to  most  students. 

The  author  discriminates  clearly  between  amount  of  heat 
and  temperature,  and  between  power  and  work 
and  then  deals  at  some  length  with  practical  electric  beat- 
ing and  illuminating  calculations.  Leakance  and  insula- 
tion resistance  are  dealt  with  clearly  as  regards  general 
principles  ;  the  I.E.E.  and  PLoenix  rules  are  presented  ;  and 
insulation  resistance  in  ordinary  circuits  and  in  those  exalted 
installations  employing  "  modern  switching  systems "  is 
considered.  The  comparison  between  gas  and  electric 
lighting  and  costs  follows  well-known  lines,  and  the  notes 
on  charging  systems  should  prove  very  useful. 

At  first  we  were  surprised  to  find  40  pages  devoted  to 
arithmetic  (decimals,  proportion,  reciprocals,  equations  and 
square  roots),  but  on  consideration,  we  believe  this  fiature 
to  be  thoroughly  good.  Many  men  in  practice  become  ru-tv 
in  their  arithmetic  and  a  separate  treatise,  devoted  exclusively 
and  minutely  to  this  subject,  does  not  meet  th<ir  needs, 
which  are,  however,  well  covered  by  the  appendix  to  this 
volume.  This  work  is  to  be  recommended  as  excellent  value. 
It  is  well  arranged,  well  produced,  well  indexed,  and  contains 
356  problems  with  answers,  in  addition  to  the  large  number 
of  fully  worked  examples  in  the  text. 


NOTES    FROM     CANADA. 


[FROM   OUR   SPECIAL   CORRESPONDENT. J 


An  interesting  light  on  the  accuracy  of  modern  electricity 
meters  when  turned  out  from  the  factory  is  thrown  by 
statistics  published  by  the  Dominion  Government  in  a 
recent  report  showing  that,  during  1913,  118,639  meters 
were  tested,  out  of  which  number  only  189  were  rejected. 
It  should,  perhaps,  be  explained  here  that  each  individual 
electricity  meter,  before  it  can  be  put  into  service,  must  be 
tested  by  the  Government  inspectors  and  stamped  by  them. 

It  is  proposed  to  utilise  lignite  coal  (of  which  there  are 
extensive  deposits  in  the  Province)  in  the  Edmonton 
district  of  Alberta  for  the  generation  of  power  on  a  large 
scale  and  to  transmit  the  power  at  high  voltage  to  the 
surrounding  places. 

The  city  of  Edmonton  contemplates  spending  about 
£100,000  this  year  on  extensions  to  the  electric  power 
plant. 

In  Fort  William,  Ontario,  a  by-law  is  being  submitted 
to  raise  money  for  improving  and  extending  the  telephone 
system,  and  the  spending  of  about  £18.000  is  contemplated. 
Money  has  been  already  voted  for  the  extension  of  the 
electric  street  railway  system. 

By-laws  have  also  been  carried  recently  in  Hamilton, 
Ontario,  and  Humboldt.  Saskatchewan,  to  spend  t=!335,000 
and  $20,500  respectively  on  extensions  to  the  electrical 
system.  . 

Municipal  ownership  is  becoming  very  popular  in  Canada, 
and  frequently  one  hears  of  a  stieet  railway  or  electric 
lighting  system  being  bought  up  by  the  town.  Nelson,  B.C., 
has  just  recently  decided  to  buy  the  local  street  railway 
system. 
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Anyone  who  h*  been  in  Toronto  during  thehet  three 
years  or  so  is  almost\8ure  to  have  hea,d  of  the  battle  that 

Lb-  Tio?,  ..rge,f|  »^e-  £?£  3TS 

of  the  city  buying  out  the  -.  "l" u™        ,*•-»—  ;*  iL„  «™ ^ 

i.u  rr  *  ni  »  ■  t  •  1.1.VJ0.  Severn  times  it  has  seemed 
the  Toronto  Electric  Light  (v  ,  ,  ,  •  ■.  1  „„„  „„„  „„ 
... .  ,b   ,  ^tlv  be    decided    one   way    or 

that    the   matter   must    ehotfV   ^     ig  d(me    aJ  fche 

another    but,  for   some  reason  v   „*    inU)  fche  ^  iK) 

long-suffering  citizens    pack   themiiel^..         f    ,  tW  one 

11  lil  .1  •  •    i»  1  •       "      lUHI.     III..  I      U1U. 

closely,  and  the  air  therein  rapidly  become^iKi,,.^,,  yor 
has  visions  of  a  mild  form  of  Black  Hole  of  CaicM  A'.illteiy 
years  this  state  of  affairs  has  bsen  declared  to  be  absonm  ,, 
intolerable,  but  it  goes  on  still.  Municipal  tramcars.  tube 
and  motor-'buses  have  been,  and  are  now,  acclaimed  as  suit- 
able means  of  freeing  the  city,  but  nothing  tangible  has  yet 
been  accomplished. 

It  was  announced  a  little  while  ago  that  a  charter  for  a 
railway  111  miles  long,  to  be  operated  electrically,  and  to  run 
across  the  State  of  Maine  and  connect  with  existing  lines 
in  Quebec  and  New  Brunswick,  had  been  secured  by  the 
president  of  the  St.  John  Valley  Railway  Co. 

A  goodly  number  of  British  firms  are  now  represented  in 
this  country,  and  some  few  are  erecting  works  here,  among 
these  being  Armstrong,  AVhitworth  &  Co.,  who  are  building 
a  large  plant  at  Longveuil,  Quebec.  The  Montreal  Light, 
Heat  i  Power  Co.  will  supply  current  for  lighting  and 
power. 

Reference  was  made  recently  in  these  notes  to  the  fact 
that  two  firms  had  come  forward  with  proposals  to  build 
tubes  for  the  city  of  Montreal.  It  is  now  understood  that 
engineers  there  are  preparing  a  report  recommending  that 
subways  be  constructed  at  once,  connection  being  made  with 
existing  surface  car  routes. 

Diesel  engines  and  oil-fired  boilers  are  recommended  as 
reserve  plant  for  hydro-electric  power  at  Point  Grey,  B.C. 
The  former  seem  to  be  growing  in  favour  in  Western 
Canada,  as  there  are  several  plants  in  operation,  and  in 
some  instances  repeat  orders  have  been  given  for  additional 
plant. 

The  State  of  New  York  has  sanctioned  the  formation  of 
a  new  company  which  will  import  1(5,000  electrical  horse- 
power from  the  Electrical  Development  Co.,  on  the  Canadian 
side  of  Niagara  Falls.  The  former  company  is  limited  to 
an  average  charge  of  &19  per  horse-power  year — i.e.,  it 
must  not  pay  more  than  this  for  its  supply  of  energy. 

This  is  a  very  different  figure  from  the  $9  per  horse-power 
which  the  Hydro-Electric  Power  Commission  of  Ontario 
pays  for  its  power,  and  no  doubt  the  Electrical  Development 
Co.  will  make  a  good  profit  out  of  the  $19  charge. 

According  to  the  daily  papers,  the  idea  of  utilising  the 
very  considerable  fall  which  exists  in  the  Niagara  River 
between  the  foot  of  the  falls  aud  Queenston,  where  the  river 
joins  Lake  Ontario,  is  being  again  brought  up.  The 
difference  in  level  between  these  two  points  is  about  (JO  ft., 
and  it  is  stated  that  about  400,000  h.p.  could  be  developed. 

It  is  quite  likely  that  this  year  will  see  the  appointment 
of  a  commission  to  inquire  into  the  power  possibilities  of 
the  St.  Lawrence  River,  which  are  •  very  great  ;  and  it  is 
probable  that  very  soon  an  inquiry  will  be  made  by  a  com- 
mission on  behalf  of  the  Dominion  Government  into  the 
commercial  feasibility  of  the  Georgian  Bay  Canal.  The 
engineering  problems  have  already  been  considered  and 
reported  on,  but  many  people  appear  to  think  that  it  would 
be  a  financial  failure.  As  it  would  be  possible  to  generate 
a  considerable  amount  of  power  by  utilising  the  falls  at  the 
various  locks,  this  point  will  receive  the  attention  of  the 
proposed  commission,  if  one  be  formed. 


RELIABILITY    OP    SUPPLY    AND    THE 
MAINTENANCE    OF    PLANT. 


Albania. — A  German- Austrian  company  has  been  formed, 
under  the  style  of  the  Deotsch-Oesterreichische  Handel*  und 
Industrie  Gesellschaft,  with  offices  in  Berlin,  Trieste  and  Durazzo, 
for  the  financing  and  promotion  of  industrial  undertakings  in 
Albania.  Large  industrial  firms,  several  banks,  and  a  number  of 
Albanian  notabilities  are  joined  in  the  scheme.  The  building  of 
roads  and  the  erection  of  factories  are  among  the  first  objects  of 
the  promoters,  for  which  electricity  generated  by  water  power  will 
be  employed.  As  Albania  is  plentifully  provided  with  water,  it  is 
believed  that  the  factories  will  soon  be  supplied  with  an  abundance 
of  cheap   motive  power.     Zritfchrift  fiir  dag  Ge»amte  Turbirieh- 
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The  increased  outputs  of  so  many  of  our  generating 
stations  of  late  are  no  doubt  largely  due  to  the  fact 
that  the  public  are  coming  to  regard  a  supply  of 
electricity  as  not  only  a  cheap  and  most  serviceable 
commodity,  but  one  which  can  be  relied  upon  as 
well.  Ihe  managements  and  directorates  of  manu- 
.  facturing  and  industrial  concerns  have,  with  true 
'••rHnmercial  instinct,  generally  kept  pace  with  the 
cy^«-,  and  availed  themselves  of  a  cheap  and  reliable 
times,,  ^f  electricity  when  such  has  been  offered, 
supply  o-sf  orard,  of  course,  to  the  condition  of  their 
with  due  re^iant^  and  the  capital  expenditure  inci- 
own  power  p^ing  over, 
dental  to  chanj.  L  nave  no   doubt  been   instrumental 

These  factors  ^on  outputs  generally,  and  those 
in  increasing  stati  L?  particularly,  with,  of  course, 
of  municipal  station!,,,  load  factors  have  improved, 
the  happy  result  that  ,ly  efficient  generating  plant 
and  up-to-date  and  high.\.t  the  new  conditions, 
has  been  installed  to  mee-.r   service   is   therefore   of 

Reliability  of  supply  oi>  the  modern  generating 
paramount  importance,  and  icjai  success  when  the 
station  can  only  be  a  finan  essential  obtain.  In 
conditions  necessary  for  this*  the  consumers  may 
the  case  of  power  companies, rtemnity  agreements 
possibly  be  protected  by  inQ  interruption  in  the 
against  financial  losses  due  to  an  icipal  undertakings 
supply,  but  up  to  the  present  munjy  under  such  con- 
appear  to  fight  shy  of  power  suppi^  f  cases  they  are 
ditions,  although  in  the  majority  u«gard  to  standby 
probably  in  a  better  position  with  ration  system, 
plant  and  the  loading  of  the  distribu  can    however, 

The  actual  results  of  a  shut-down  -nt  0{  view  as 
hardly  be  gauged  from  a  financial  poi,whjcn  is  en- 
the  shattering  of  public  confidence  ir]y  jn  regard 
tailed  has  far-reaching  effects,  particuhjnd  naturally 
to  prospective  consumers,  trie  lay  ni^h  incidents, 
taking  a  considerable  time  to  forget  su-tance  of  re- 
in view  therefore  of  the  great  impoi-^erative  that 
liability  and  continuity  of  supply,  it  is  iirqiDution  sys- 
the  generating  machinery  and  the  distr.i]  De  main- 
tem  receive  every  possible  attention  anc,  state  of 
tained  in  first-class  order  and  a  high 
efficiency.  em  js  Cer- 

Whilst  a  defect  in  the  distribution  syst«.  respects, 
tainly  unfortunate  and  detrimental  in  manyieneratjng 
yet  it  must  be  allowed  that  a  defect  in  the  gr  import- 
station  equipment  is  usually  of  far  greate^f  supply 
ance,  imperilling  as  it  may  the  continuity  tr-  This  is 
of  the  whole  area  served  by  the  station.  >where  a 
particularly  the  case  in  modern  stations  ii  source 
large  area  is  often  supplied  from  a  centraa  ttached 
in  order  to  obtain  the  inherent  advantages  a  means 
to  generation  on  the  most  suitable  site  by  i_ 
of  large  and  therefore  efficient  units  of  piano  rating 

Although  the  employment  of  large  gene-ge  0f 
units  certainly  savours  somewhat  of  the  adaet  the 
"putting  all  one's  eggs  in  one  basket,"  y*  prac- 
actual  results  would  seem  fully  to  justify  this  iin  on 
tice,  and  the  tendency  in  up-to-date  stations  m;and- 
commercial  lines,  is  to  reduce  the  capacity  of  stinsis- 
by  plant  to  as  small  an  amount  as  possible  co  the 
tent  with  safety,  for  obvious  reasons.  Further,  jn- 
improvement  of  the  load  factor,  which  in  most  id, 
stances  is  due  to  the  acquisition  of  a  power  loa>>d 
generally  results  in  the  more  precise  loading,  an!} 
possibly  temporary  overloading,  of  suitably  gradec; 
plant,  and  this,  of  course,  entails  the  necessity  of 
maintaining  the  generating  machinery  in  first-class 
condition,  whilst  low  works  costs  can  only  be 
obtained  by  keeping  the  plant  in  a  high  state  of 
efficiency. 

Obviously  then  it  is  necessary  that  all  routine 
work,  such  as  cleaning,  inspection,  and  minor  ad- 
justments to  plant  be  efficiently  carried  out,  and  all 
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defects  which  may  develop  in  working-  be  promptly 
!   discovered  and  rectified,  if  possible,  before  a  break- 
down  somewhat   forcibly  concentrates  attention   on 
the  matter  and  imperils  the  continuity  oi  the    itippl] 
In  a  modern  station  of  any  importance  it  is  gi 
rally  conceded  that  the  establishment  ol  a  system  is 
necessary  to  ensure  that  such  work  is  properlj  cai 
ried  out,  although  there  is  perhaps  a  certain  amount 
of  so-called  "red  tape"  almost   inseparable   from 
any    system.       Despite   the   disadvantages    of    "red 
tape"    (which    are    perhaps    sometimes    unduly    en- 
larged upon)  there  is  much  to  be  said  in  favour  of 
a  definite  system,  whilst  it  has  the  advantage  of  de- 
fining- the  responsibility   of  both  the   men    and   the 
officials  responsible  for  supervision. 

The  actual  system  adopted  in  any  specific  case  will, 
of  course,  be  largely  dependent  upon  the  particular 
conditions  obtaining,  such  as  the  size  of  the  station, 
the  class  of  plant  installed,  and  the  provision  or 
otherwise  of  an  adequate  staff,  while  the  individu- 
alities of  the  resident  engineer  and  the  executive 
officials  will  generally  be  influential  factors.  The 
personal  factor  is  naturally  of  importance  in  any 
station,  not  only  on  the  part  of  the  resident  engineer, 
but  of  his  assistants  as  well,  for  unless  there  is  a 
healthy  spirit  of  camaraderie  existing  among  the 
supervising  staff,  the  best  of  systems  will  in  all 
probability  possess  an  inherent  weakness. 

Intimately  bound  up  with  the  personal  factor  is 
the  question  of  the  training  and  capabilities  of  the 
supervising"  staff,  for  the  writer  is  convinced  that  in 
a  station  of  any  importance  the  best  results  can  only 
be  obtained  when  the  plant  is  in  charge  of  properly 
qualified  engineers,  who  have  had  both  workshop  and 
subsequent  central  station  experience.  Unfortunately 
the  salaries  offered  in  many  undertakings  do  not 
attract  the  proper  class  of  men,  and  the  results  are 
sometimes  obvious  on  the  cost  sheets,  for  despite 
the  introduction  of  up-to-date  and  highly  efficient 
plant,  the  most  sanguine  expectations  of  the  chief 
are  never  quite  realised,  or,  if  realised,  are  possibly 
not  maintained  for  any  great  length  of  time.  This 
is  particularly  true  in  regard  to  the  steam-raising 
plant,  for  in  a  modern  station  some  50  to  70  per 
cent,  of  the  works  cost  is  generally  accounted  for 
in  the  boiler  house,  and  obviously  here  is  scope  for 
economy  and  efficiency  on  the  part  of  a  properly 
trained  engineer  with  sound  mechanical  experience. 

Turning  now  to  the  actual  question  of  routine  and 
maintenance  work,  it  will  be  evident  that  no  very 
hard  and  fast  rules  can  be  laid  down  without  a  de- 
tailed knowledge  of  the  specific  conditions  obtaining- 
in  any  case,  but  experience  in  different  types  of 
power  stations  under  public  and  private  administra- 
tion is  certainly  very  helpful  when  considering  the 
adoption  of  a  system.  Taking  what  is  perhaps  the 
most  general  case,  a  station  of  moderate  plant 
capacity  giving  D.C.  supplies  for  traction,  lighting 
and  power,  and  also  a  three-phase  H.T.A.C.  supply, 
the  running  staff  will  be  under  the  direct  supervision 
of  the  charge  engineers,  who  in  turn  are  responsible 
to  the  station  engineer  or  superintendent,  while  the 
maintenance,  or  repair  staff,  will  be  responsible  to 
the  station  superintendent. 

The  usual  routine  work  such  as  cleaning,  periodi- 
cal inspection  and  testing  of  engine  room  plant,  and 
possibly  light  repairs,  will  be  undertaken  by  the 
running  staff  principally  on  the  day  and  night  shifts 
and  at  week-ends,  while  the  maintenance  of  the 
boilers  and  engines  and  other  heavy  plant  will  be 
carried  out  by  the  repair  staff,  who  are  usually  fit- 
ters with  little  or  no  technical  knowledge.  This 
system  is  fairly  satisfactory  in  practice  and  possesses 
certain  good  features2  but  unfortunately  it  takes 
little  account  of  the  abilities  and  personality  of 
each  of  the  men  concerned,  and  usually  throws  a 
somewhat  excessive  amount  of  responsibility  on  the 
station  superintendent.  Numerous  instances  of 
trouble  which  need  never  have  arisen  could  be  cited 
to  illustrate  this  weak  link  of  the  system,  the  root 
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spirit  of  conscientiousness  or  ell  e  take  an  unusual 
interest  in  their  work,  it  being  almost  a  phy 
impossibility  for  the  station  superintendent  to  keep 
in  touch  with  every  detail  relating  to  both  the  plant 
and  the  men  engaged  on  the  running  and  mainte 
nance  staffs. 

In  some  stations  a  system  of  routine  and  mainte- 
nance work  is  adopted  in  which  the  plant  is  divided 
up  into  sections,  and  each  section  allotted  to  a  re- 
sponsible member  of  the  running  staff.  The  actual 
allocation  of  the  plant  will,  of  course,  vary  in  differ 
cut  types  of  stations,  but  speaking  generally,  the 
charge  engineers  and  switchboard  attendants  will 
each  have  a  certain  portion  of  the  engine  room  plant, 
for  the  efficiency  and  cleanliness  of  which  they  will 
be  held  personally  responsible.  The  sections  of  plant 
may  be  arranged  so  that  each  charge  engineer  has, 
say,  one  or  more  of  the  generating  sets,  with  its 
auxiliaries  and  pipework^  and  possibly  a  section  of 
the  converting  or  transforming  plant,  while  each 
switchboard  attendant  may  have  a  portion  of  the 
switchgear,  battery  and  booster  plant,  and  electri- 
cal auxiliaries  and  lighting  circuits,  etc. 

If  there  is  a  grading  of  the  technical  staff  as  re- 
gards pay,  and  seniority,  or  to  lessen  the  effect  of 
any  question  of  overlap  with  regard  to  the  sections, 
the  allocation  of  the  plant  may  be  arranged  so  that 
each  charge  engineer  or  switchboard  attendant  has 
a  complete  portion  for  which  he  is,  responsible.  For 
example,  the  senior  charge  engineer  may  have  the 
prime  movers  and  generators,  the  second  charge 
engineer  the  condensers,  auxiliaries  and  pipework, 
while  the  third  charge  engineer  could  be  respon- 
sible for  the  converting  and  transforming  plant  or 
auxiliary  machinery  in  the  engine  room  and  boiler 
house. 

The  boiler  plant  should  preferably  be  under  the 
direct  supervision  of  the  station  superintendent,  for 
unless  it  is  kept  in  a  high  state  of  efficiency  and 
repairs  are  promptly  executed,  the  works  costs  will 
unmistakably  bear  witness  to  the  fact. 

The  actual  cleaning  of  the  plant  will,  of  course, 
be  allocated  to  the  cleaners  or  greasers  whether  the 
responsibility  is  divided  up  or  not,  but  it  is  futile 
to  expect  that  a  cleaner,  who  has  a  portion  of  the 
plant  under  his  care,  can  also  take  the  responsibility 
for  routine  and  maintenance  work2  which  generally 
requires  some  engineering  training  and  technical 
knowledge  for  its  efficient  carrying  out. 

The  adoption  of  a  system  on  the  lines  indicated 
renders  it  necessary  for  each  item  of  the  plant  to 
be  thoroughly  inspected  from  time  to  time  by  the 
person  responsible,  any  extensive  repairs  required 
being  promptly  reported  to  the  station  superinten- 
dent, so  that  if  necessary  the  plant  affected  may  be 
taken  out  of  commission  and  thus  not  jeopardise 
the  reliability  of  the  supply.  If  thought  desirable 
a  report  sheet  can  be  made  out,  say,  every  week  by 
the  charge  engineers  responsible  for  each  portion 
of  the  plant,  the  sheet  giving  particulars  regarding 
the  routine  wotk  and  also  details  of  any  adjust- 
ments or  repairs  executed,  which  can  be  entered  up 
later  in  the  plant  record  books  or  filing  system. 

It  may  be  argued  that  the  adoption  of  such  a 
system  entails  extra  work  on  the  part  of  the  charge 
engineers  and  the  switchboard  attendants,  who  in 
some  stations  are  sufficiently  occupied  with  running 
duties,  but  generally  the  time  involved  is  a  com- 
paratively small  fraction  of  the  shift,  and  in  practice 
the  argument  proves  to  be  more  apparent  than 
real. 


556 


THE    ELECTRICAL   REVIEW.     tVo1- 74-  No-  i.we.  march  27,  1914. 


It  is  undoubtedly  true  that  unless  the  responsibility 
of  each  member  of  the  staff  is  clearly  defined  and  a 
definite  system  of  working  inaugurated,  then  it  is 
indeed  a  difficult  matter  to  unearth  the  responsible 
person  if  a  breakdown  of  plant  or  interruption  of 
the  supply  occurs,  either  due  to  neglect  or  the  adop- 
tion of  a  don't  worry  policy,  for  "  what  is  every- 
one's job  is  no  one's  job,"  and  satisfaction  is 
neither  given  nor  obtained. 


THE    GULSTAD    VIBRATING    RELAY. 


By  W.  JUDD,  M.I.E.E. 


In  this  description  of  the  Gulstad  Vibrating  Relay  the  object 

0  bring  to  general  notice  this  remarkably  ingenious  and 
efficient  piece  of  telegraph  apparatus. 

Devised  by  Mr.  K.  Gulstad,  some  time  Engineer-in-Chief  to 
the  Great  Northern  Telegraph  Company  of  Copenhagen,  and 
1  freely  to  the  world  by  means  of  descriptions  in  the 
Electrical  Review  of  June,  1898,*  and  August,  1902,  t  it  has 
been  in  use  by  that  company  for  over  20  years,  and  in  more 
recent  years  by  other  telegraph  administrations  to  a  small 
extent. 

Tins  relay,  while  being  several  times  as  sensitive  as  the 
ordinary  polarized  relay,  is  at  the  same  time  much  more 
stable  in  the  presence  of  disturbances  from  neighbouring 
lines,  or  from  a  defective  duplex  balance.  These  most  im- 
portant and  valuable  features  consequently  give  a  higher  speed 
and  more  stable  signals  than  any  other  polarized  relay  known 
to  the  writer. 

It  is  only  applicable  to  double-current  Morse  signalling,  and 
is  efficient  on  all  land  lines  and  submarine  cable  having 
a  K  R  of  from  0.5  to  0.75  second.  On  a  cable  having  a  K  R 
of  1  second  it  will  give  very  fair  results,  but  that  is  rather 
beyond  the  safe  limit. 

The  somewhat  remarkable  combination  of  increased  sensi- 
bility to  signals  and  increased  stability  against  disturbances, 
appears  to  be  explained  by  a  consideration  of  the  vibratory 
circuits.  Premising  that  no  line  current  is  present,  it  will  be 
seen  that  when  the  tongue  of  the  relay  comes  in  contact  with 
one  or  other  stop,  a  condenser  is  charged  through  one  relay 
auxiliary  winding,  pressing  the  tongue  momentarily  on  this 
stop.  Then,  the  condenser  being  charged,  the  current  rises  in 
the  opposite  auxiliary  winding,  through  an  external  resistance, 
and  pulls  the  tongue  off,  when  the  discharge  current  from  the 
condenser  flowing  through  both  auxiliary  windings  throws  it 
vigorously  over  on  to  the  other  stop.  The  same  cycle  of 
operations  is  then  repeated  with  opposite  polarity  of  the  bat- 
tery. In  this  manner  a  continuous  and  regular  vibration  of 
the  armature  and  tongue  is  set  up,  with  contacts  firmly  made 
and  cleanly  broken. 

The  speed  of  these  vibrations  must  be  made  equal  (or  nearly 
equal)  to  the  pre-arranged  speed  of  dot  signals  from  the  line 
to  which  the  relay  is  applied,  by  suitable  adjustment  of  the 
values  of  capacity  and  resistance  in  the  local  circuit,  and  the 
rate  of  rise  of  the  local  current  also  must  be  made  to  corres- 
pond with  that  of  the  cable  current. 

When  these,  conditions  are  fulfilled,  the  only  duty  left  for 

the  cable  current  is  to  control  the  vibrations.    This  control  is 

obtained  by  furnishing  the  electromagnets  of  the  relay  with  a 

rate  winding  through  which  the  signals  received  from  the 

pass. 

heavier   currents   in   this    "main"    winding,    i.e.,    the 

"dash"  or  "space"  signals,  overpower  the  local  vibra- 

and  hold  the  tongue  on  one  or  other  stop  according  to 

polarity,   until  such   time  that  the  dash  or  space  being 

completed  at  the  distant  end  of  the  line  the  strength  of  the 

current  at  the  receiving  end  falls  below  that  of  the  local 

current  by  an  amount  giving  a  preponderance  to  tin    latter 

The.  armature  is  then  surrendered  to  the  local  forces,  is  pulled 

off,   and  is  driven  vigorously  over  to  the  opposit,    contact  by 

t|ie  discharge  from  the  condenser. 

When  "dofis"  are  received  from  the  cable  their  current 
amplitude  is  so  small  that  only  a  very  slight  control,  and  in 
some  cases  practically  none  at  all,  is  exerted  over  the  tongue. 

If  the  cable  to  which  the  relay  is  applied  is  a  short  one,  the 
dots  may  control  the  tongue's  vibration  to  the  extent  of 
accelerating  or  retarding  its  natural  rate,  thereby  tending  to 
correct  any  difference  of  phase  between  the  impulses  of  the 
dots  and  the  relay  vibrations.  In  working  through  a 
moderately  long  cable,  however,  the  current  an  dots 

at  the  receiving  end  would  not  have  any  appreciable  influence 
upon  the  vibration?,  and  only  the  heavier  dash  and  space  cur- 
rents would  control  the  relay,  which,  howcvei  ill  re- 
produce the  dots  perfectly,  by  reason  of  the  continuation  of  the 

1  Excorpt;  from  the  Journal  of  the  Institution  of  Electrical 
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*  Electrical  Review,  Vol.  42,  pp.  751  and  792,  1898. 
+  Ibid.,  Vol.  51,  pp.  294  and  332,  1902. 


local  vibrations  during  periods  when  no  controlling  force  is 
present  in  the  main  winding  to  check  them. 

Briefly  stated,  the  resultant  effect  of  the  controlling  cable 
currents  and  the  local  currents  in  the  relay  is  this :  that  where, 
dots  received  from  the  cable  are  to  be  reproduced,  the  vibra- 
tions are  allowed  to  continue,  and  where,  dashes  or  spaces 
occur,  the  vibrations  are  damped  out;  and  the  short  and  long 
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contacts  of  the  tongue  thus  obtained  are  registered  on  the 
local  recording  instrument  with  all  the  increased  firmness  and 
definition  supplied  by  the  local  forces. 

With  the  Gulstad  relay  the  cable  current  is  relieved  of  the 
work  of  moving  the  armature  and  of  overcoming  the  magnetic 
inertia  which  falls  upon  it  with  an  ordinary  polarized  relay; 
great  sensitiveness  is  thus  attained.     The  instrument  is  also 
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Fig.  2.— Signals  Registered  on  Local  Record. 

very  adaptable  to  signals  of  varying  character  or  of  distorted 
formation,  by  reason  of  the  elasticity  of  the  electric  combinar 
tions  in  the  local  circuit. 

The  accompanying  diagrams,  Figs.  1  and  2,  illustrate  the 
relation  of  the  relay  to  its  auxiliaries  and  show  an  example  of 
the  signals  produced  by  it  on  tha  recording  instrument. 


THE    ELECTRICAL    TRADES    BENEVOLENT 
INSTITUTION. 


The  annual  general  meeting  of  the  above  society  was  held  on 
March  19th,  at  the  Institution  of  Electrical  Engineers,  Victoria 
Embankment,  Mr.  A.  Bruce  Anderson  presiding. 

Before  the  business  was  proceeded  with,  the  Chairman  re- 
marked that  since  the  last  meeting  they  had  lost  Sir  William 
Preece,  their  President.  He  was  a  man  ripe  in  years,  full  of 
the  honours  which  the  profession  could  award  him,  and  much 
esteemed  by  all  who  knew  him,  and  his  death  was  greatly 
regretted. 

In  moving  the  adoption  of  the  report  and  accounts,  the 
Chairman  said  it  was  satisfactory  to  see  that  the  grants  were 
more  than  double  those  of  the  previous  year.  That,  of  course. 
was  what  the  Institution  existed  for,  and  it  was  evidena  or 
satisfactory  progress.  If  they  could  continue  doubling  their 
grants  for  a  few  more  years  they  would  soon  reach  respectable 
figures.  He  must  say  that  he  felt  that  the  work  of  the  Institu- 
tion was  not  sufficiently  appreciated.  There  was  no  doubt  as 
to  its  need,  and  he  did  feel  that  something  ought  to  be  done 
to  make  it  a  bigger  thing  than  it  was  to-day.  Many  of  the 
leading  members  in  the  industry  had  given  a  great  deal  of  time 
to  looking  after  the  affairs  of  the  Institution,  and  many  had 
subscribed  handsomely  to  the  funds,  but  the  smaller  manu- 
facturers and  the  rank  and  file  of  the  industry  had  not  yet 
been  educated  up  to  the  necessity  of  supporting  the  Institution. 

Mr  Justus  Eck,  Chairman  of  the  Committee,  in  seconding 
the  motion,  said  that  it  was  very  satisfactory  to  find  that  last 
year  there  had  been  an  increase  in  the  support  accorded  to  the 
Institution,  and  that  there  bad  also  been  an  increase  in  the 
money  distributed  in  relief.  As  the  Chairman  bad  told  them, 
they  had  spent  double  the  amount  in  relief  in  1913  as  com- 
I  with  1912,  and  1912  was  double  that  of  1911,  so  it  would 
be  seen  that  they  were  making  progress,  and  from  what  he 
had  seen  he  thought  he  could  tell  them  that  the  current  year 
would  be  well  ahead  of  its  predecessors.    They  had  had  to  cut 
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'Ihr  report  was  adopted 

The  loll. iw  in;;  ret  ii  in-,  membei  i  of  fch<    {  ttee  wi  n 

eli  eti  J  Vies  i  W  B  l  Is  ion,  E  i  larcke  r  E.  I  latehouse, 
0.  E.  Hunter.  0.  Koettgen,  W,  Schinahl,  \.  \.  Campbell 
Swinton,  L,  Thurnauer,  and  B  I  Walli  -Jone  and  Lieut.- 
Col  Leaf  and  Mr.  W.  C.  Mountain^  of  Newcastle,  wore  added 
to  thi  Committee 

The  resignations  of  Mi  W  Davenport  and  Mr.  E1.  J.  Grainger 
as  members  of  the  committee  were  accepted  with  regret,  and 
votes  of  thanks  were  accorded  them  for  then  past  .  >  • 

A  short  discussion  ensudd  us  to  the  desirability  of  more  of 
the  rank  and  file  of  tin  industry  becoming  members  of  tho 
Institution,  Mi.  W.  B  RawUngs,  Mr.  I!.  W.  Hughman,  Mr. 
II.  Bevis  and  other  speakers  pointing  oirt  that  there  was  an 
impression  abrdad  that  the  Institution  was  mainly  an  em- 
ployers' affair.  The  speakers  emphasised  the  fact  that  the 
Institution  was  really  in  the  nature  of  a  provident  society, 
and  that  it  should  look  for  its  main  support  from  the  rank  and 
fill'  who,  in  the  event  of  need,  could-claim  its  benefits. 

Mr.  V.  B.  O.  Hawes  (the  Secretary),  while  agreeing  with  the 
previous  speakers,  gave  it  as  his  opinion  that  they  could  not 
expect  the  rank  and  file  to  eomr  in  all  at  once.  The  class  of 
"members"  had,  he  said,  only  been  in  existence  for  about 
two  and  a-half  years,  and  the  numbers  had  steadily  grown, 
and  this  year  it  would  be  found  that,  the  membership  had 
increased  50  per  cent. 

A  cordial  vote  of  thanks  to  the  Chairman,  proposed  by  Mr. 
('. i'v  BURNET,  and  seconded  by  Mr.  T.  E.  Gatehouse,  con- 
cluded the  proceedings. 


ELECTRIC  BATTERY  VEHICLES. 


Opening  a  discussion  on  this  subject  at  the  Institution  op 
Electrical  Engineers,  on  March  19th,  Mr.  F.  Ayton  said  that 
the  importance  to  the  central  station  of  the  load  to  be  ootained  by  a 
general  use  of  electric  vehicles  could  hardly  be  over-rated.  It  was  in 
praotically  all  cases  an  "  off-peak  "  load  ;  and  as  it  would  in  nearly  all 
cases  come  on  during  the  night,  when  the  majority  of  the  other  con- 
sumers had  ceased  to  make  any  demand  on  the  supply,  it  would 
have  a  tendency  to  flatten  out  the  generating-station  load  curve  in 
a  most  favourable  manner. 

At  the  moment,  the  most  promising  opening  for  the  electric 
vehicle  appeared  to  lie  in  its  use  for  commercial  purposes  ;  but  it 
was  by  no  means  improbable  that  the  passenger-carrying  vehicle 
would  eventually  be  considered  from  the  central  station  point  of 
view  almost  as  important  as  the  commercial  type. 

It  could  not  be  too  strongly  emphasised  that  the  electric  vehicle 
of  to-day  was  not  to  be  judged  by  the  experiences  of  even  a  few 
years  ago  in  this  country.  Great  advances  had  been  made  in 
storage  battery  construction,  the  design  of  the  motors  for  electric 
vehicles  had  been  improved,  ball  and  roller  bearings  had  been 
brought  to  a  high  pitch  of  perfection,  chassis  construction  had 
been  lightened,  and  better  and  more  efficient  rubber  tires  could  be 
obtained. 

The  proper  sphere  of  utility  for  the  electric  vehicle  at  the 
present  time  was  undoubtedly  in  interurban  and  suburban  dis- 
tricts where  its  mileage  limit  per  charge  was  not  a  drawback. 
The  lighter  vehicles  were  generally  capable  of  doing  from  50  to 
60  miles  per  charge,  and  in  most  caees  this  covered  the  daily  re- 
quirements for  work  in  such  districts. 

In  the  United  States  alone  there  were  over  37,000  electric 
vehicles  in  use,  of  which  more  than  half  were  passenger-carrying 
machines.  About  40  firms  were  engaged  in  constructing  these 
vehicles  in  America.  In  certain  cities  on  the  European  Continent, 
also,  this  type  of  automobile  was  rapidly  coming  into  general  use, 
and  hundreds  were  already  running  and  giving  satisfactory  and 
economical  service. 

Within  its  own  sphere  the  electric  vehicle  could  show  a  degree 
of  economy,  and  a  record  for  reliability,  with  which  no  other  exist- 
ing type  of  vehicle  could  hope  to  compete. 

For  haulage  purposes  in  large  towns  the  days  of  the  horse  were 
numbered,  and  upon  the  basis  of  operating  costs  the  electric  vehicle 
was  the  only  type  of  power-driven   machine  that   could  take  its 
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Tin- iilri.-cly  extensive  adoption  of  the  petrol  type  of  commercial 
vehicle  for  this  purpose  had  brought  in  Ita  train  noise  and  smell, 
which  were  frequently  tho  cause  of  hitter  oomplaint,  Both  these 
disagreeable  features  were  absent  from  the  electric  vehicle,  and 
for  this  reason  alone  it  should  assuredly  commend  itself  for 
universal  adoption  in  large  cities  and  towns. 

The  position  of  the  electric  vehicle  could  hardly  be  considered 
apart  from  methods  of  charging  its  battery.  With  the  batteries 
at  present  fitted,  the  impressed  voltage  required  towards  the  end 
of  the  charge  was  in  the  neighbourhood  of  110  to  120  volte. 
Since  the  supply  pressures  in  use  were  generally  above  200  volts, 
in  most  cases  the  charging  must  be  done  through  the  medium  of 
some  pressure-reducing  apparatus.  It  was  essential  that  the 
charging  operation  should  be  made  as  simple  as  possible — 
practically  automate-.  It  therefore  remained  for  the  central 
station  authorities  and  the  manufacturers  to  see  that  reliable 
automatic  apparatus  was  provided,  so  constructed  that  when  the 
correct  terminal  voltage  for  the  whole  battery  (which  was  a  good 
approximate  indication  of  the  battery's  condition)  had  been 
reached,  the  motor-generator  was  automatically  shut  down.  It 
was  of  great  importance  that  vehicles  should  be  able  to  run  into 
any  place  where  charging  facilities  were  provided,  and  get 
connected  up  with  ease.  This  pointed  to  the  necessity  of  standard 
charging  receptacles  and  plugs.  The  Electric  Vehicle  Committee, 
realising  the  importance  of  this,  had  decided  after  careful  con- 
sideration to  recommend  to  the  British  Engineering  Standards  Com- 
mittee the  desirability  of  adopting  the  150-ampere  plug  and 
receptable  of  the  Electric  Vehicle  Association  of  America  as  the 
standard  fitting  for  this  country.  They  could  not  look  for  much 
assistance  at  the  present  time  from  existing  motor  traders  and 
garage  proprietors.  The  pioneer  work  had  to  be  done,  and  it 
behoved  the  electricity  supply  authorities,  as  those  who  were 
going  to  benefit  most  by  the  extension  of  the  use  of  the  electric 
vehicle,  to  work  hand  in  hand  with  the  manufacturers  and  to 
carry  on  an  active  propaganda  for  advertising  the  electric  vehicle. 
They  must  show  the  public  that  it  was  by  far  the  simplest  and 
most  sturdily  constructed  power- propelled  vehicle  at  present  on 
the  road,  and  advertise  all  its  other  good  qualities,  its  ease  of 
driving,  its  all-round  economy,  and  its  reliability. 

At  the  conclusion  of  his  introductory  remarks,  Mr.  Ayton 
stated  that  he  had  received  a  letter  from  Mr.  P.  P.  Wheelwright 
(Blackburn),  who  pointed  out  the  difficulty  of  getting  any 
guarantee  of  mileage  from  petrol  vehicle  makers.  The  first  cost 
of  the  electric  car  was  high,  but  subsequent  running  costs  were 
much  lower  than  for  a  petrol  car  ;  the  roadster  vehicle  which  he 
used  for  inspection  purposes  ran  three  miles  on  one  unit. 

Mr.  J.  W.  Beauchamp  (West  Ham)  mentioned  that  he  had  six 
of  the  heavy  type  electric  vehicles  in  use  in  his  district,  and  the 
average  revenue  to  the  station  was  about  £20  each  per  annum. 
The  car-mileage  obtained  in  practice  was  uncertain,  depending  on 
the  conditions  of  use.  There  were  several  good  electric  vehicles 
available,  but  their  introduction  and  the  future  of  the  business 
was  really  a  financial  question.  If  money  could  be  introduced  to 
finance  contract  haulage  schemes  using  electric  vehicles,  he  felt 
sure  that  they  would  be  successful,  being  cheaper  than  other  forms 
of  power  wagon,  and  many  electric  trucks  would,  no  doubt,  be  sold 
when  they  were  seen  in  use.  He  pointed  out  that  1,200  heavy 
electric  truckB  in  West  Ham  would  take  as  much  energy  as  the 
Corporation  tramways  ;  also,  that  the  cost  of  energy  was  only 
about  20  per  cent,  of  the  operating  cost,  and  that  it  would  be 
unwise  to  cut  down  the  selling  price  until  more  experience  had 
been  obtained.  ■ 

Mr.  R.  J.  Mitchell  (Edison  Co  )  said  he  thought  }d.  per  unit 
would  be  a  suitable  all-round  price  for  charging  energy,  aDd  lid. 
would  be  too  high.  The  electric  vehicle  was  most  likely  to  cut  out 
the  numerous  horse  vehicles  which  congested  the  street  and  stopped 
all  other  traffic.  A  petrol  truck  rated  at  35  ton-miles  per  gallon 
only  did  about  15,  owing  to  the  condition  of  the  streets.  He 
suggested  that  the  University  of  London  might  institute  a  research, 
similar  to  that  carried  out  in  America,  with  a  view  to  obtaining 
reliable  information  and  data  as  to  transport  methods  and  costs  ; 
it  would  add  to  the  confidence  of  the  user  if  a  scientific  body's 
opinions  were  available  on  the  matter.  He  did  not  think  that  the 
central  station  engineers  should  be  expected  to  spend  much  money  on 
providing  charging  facilities  at  the  commencement,  and  hoped 
that  the  Vehicle  Committee  would  reconsider  its  verdict  as  to  the 
non-earthing  of  plugs,  as  it  might  be  possible  under  certain 
conditions  to  get  230  volts  between  the  frame  and  earth. 

Lieut.  Sladen  (London  Fire  Brigade)  gave  some  particulars  of 
the  vehicles  in  use  by  the  London  Fire  Brigade  (which  have  been 
described  by  us).  He  said  they  were  using  lead  batteries,  and  the 
vehicles  weighed  about  6  j  tons,  or  from  5  to  6  cwt.  more  than  similar 
petrol-driven  vehicles.  The  results  obtained  were  so  satisfactory 
that  the  "  electric  "  had  been  adopted  almost  as  a  standard  for 
life-saving  appliances  where  the  gradients  were  moderate.  The 
cost  of   such  vehicles  averaged  about  Is.  per  mile,  not  including 
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depreciation  and  capital  charges,  but  petrol-driven  vehicles  cost 
about  Is.  3d.  per  mile.  If  all  charges  were  considered,  both  types 
of  vehicle  were  about  equal — £150  per  annum.  Maintenance  and 
renewals  on  escape  vans  worked  out  at  about  £40  per  annum. 
They  required  a  maximum  pressure  for  charging  purposes  of 
L'40  volts,  but  very  few  London  undertakings  would  supply  at  less 
than  400  volts,  and  charging  apparatus  was  installed  in  each 
station.  The  charging  bill  at  most  stations  only  came  to  some  £"2 
per  quarter.  He  emphasised  one  valuable  feature  of  the  electrio 
type  of  vehicle,  viz.,  rapidity  of  turn-out ;  this  took  7  or  8  sees, 
only,  and  was  absolutely  unequalled  by  any  other  type  of  car,  for 
which  the  best  time  was  15  sees.  The  electric  vehicle  started  off 
at  top  speed,  being  instantly  ready,  while  the  others  required  time 
to  get  fully  going,  and  this  was  a  matter  of  importance,  as  the 
runs  only  averaged  about  \  mile.  Electric  braking  was  also  a 
valuable  feature  in  the  operation. 

Mr.  P.  A.  Mossay  pointed  out  that  the  electric  vehicle  had  a  higher 
efficiency  than  any  other.  He  urged  the  importance  of  studying 
the  operation  of  such  vehicles  in  detail,  mentioning  that  as  the 
result  of  comparative  tests  with  different  Eizes  of  tires,  it  had  been 
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found  that  a  greater  car-mileage  was  obtained,  with  the  same 
battery  and  vehicle,  when  larger  tires  were  used.  Five  years' 
experience  in  Germany  showed  that  the  tires  of  electric  cabs  had 
an  80  per  cent,  longer  life  than  those  of  petrol  cabs.  He  concluded 
by  showing  numerous  slides  illustrating  the  progress  made  by 
German  makers  in  municipal  and  commercial  battery  vehicles. 

Dr.  C.  Porter  (Marylebone)  laid  stress  on  the  hygienic  advan- 
tages of  the  electric  vehicle,  which  was  the  only  one  which  was 
really  silent  and  did  not  contaminate  the  air,  giving  discomfort 
which  was  inimical  to  health. 

Mr.  C.  Barber  said  it  was  not  sufficiently  realised  that  the 
present-day  vehicle  battery  was  very  different  from  the  older  ones  ; 
he  thought  it  would  be  found  that  for  30  to  40  miles  per  day  the 


electric  chassis  of  10  years  ;  he  was  satisfied  that  it  cost  25  per 
cent,  less  to  operate  the  battery  vehicle.  The  battery  maker  must 
satisfy  the  user  in  regard  to  battery  upkeep.  His  own  experience 
on  battery  maintenance  was  that  materials  cost  from  Id.  per  mile 
for  light  vehicles  up  to  2}d.  per  mile  for  a  5-ton  vehicle.  If, 
further,  the  removal  of  the  battery  to  and  from  the  garage  were 
included  (complete  maintenance)  these  costs  would  be  increased  to 
from  1 4d.  to  3{d.  respectively.  The  figures  given  were  derived 
from  a  number  of  vehicles.  There  were  15  battery  'buses  at 
Brighton,  which  compared  with  the  .Vton  vehicle,  and  had  been  in 
use  for  six  years,  and  battery  maintenance  (with  the  exception  of 
removal  of  batteries)  remained  below  3d.  a  mile.  The  efficiency  of 
the  lead  battery  in  practice  was  about  75  per  cei.t.  The  cost  per 
mile  held  good  for  a  car  running  a  good  mileage.  The  batteries 
mentioned  at  Brighton  saw  two  years'  service  before  going  there 
with  a  London  electric  'bus  company. 

Mr.  E.  Fox  pointed  out  that  the  operating  mileage  of 
vehicles  depended  on  conditions  of  use,  and  often  50  miles  a  day 
was  not  required  ;  one  London  house  found  its  daily  average 
mileage  was  only  32.  There  would,  however,  be  no  difficulty  in 
designing  a  chassis  for  100  miles  operating  radius.  It  was  easy  to 
detect  faults  in  the  "  electric "  when  in  use,  but  a  petrol  car 
required  an  expert  mechanic  to  inspect  it.  The  electric  vehicle  also 
facilitated  accurate  cost  keeping. 

Mr.  H.  Brazil  gave  some  particulars  of  the  running  of  a  lorry 
weighing  9J  tons  loaded,  which  consumed  1  3  units  per  mile  and  had 
a  range  of  35  45  miles.  The  control  system  fitted  tended  to  reduce 
heavy  discharges  and  maintain  the  battery  in  good  condition. 

Mr.  A.  .).  Makower  gave  some  figures  relating  to  the  use  of 
electric  battery  cabs  in  a  German  city.  A  hundred  cabs  were  in  use, 
each  averaging  90  miles  a  day  and  350  days  a  year  service.  The  cabs 
each  weighed  2  4  tons.  The  operating  costs  were  battery  "99d.  ; 
current,  '90d.  ;  tires,  l\87d.  ;  driver  (day  and  night  service),  l'50d.  ; 
repairs,  "71d.  ;  general  expenses,  '63d.  ;  depreciation,  "33d. ;  making 
a  total  of  (>'99d.  per  mile  run.  About  31,000  miles  were  run  per 
annum,  and  2 \  million  units  would  be  required,  costing,  say, 
£11,000.  The  figures  showed  the  advisability  of  encouraging  the 
vehicle  business  in  its  initial  stages. 

Mr.  W.  A.  A.  Burgess  suggested  the  advisability  of  standardising 
electric  trucks  with  a  view  to  cheapening  construction.  The 
vehicle  battery  voltage  should  be  chosen  at  approximately  half 
supply  voltage,  and  twin  cells  could  be  used,  charged  in  series  and 
discharged  in  parallel.  He  thought  there  might  be  a  saving  by 
using  tappings  from  the  battery  for  starting.  The  suspension  of 
the  motor  was  important,  as  the  unsprung  weight  affected  tire 
wear. 

Mr.  W.  E.  Burnand  referred  to  his  own  experience  of  a  petrol  and 
an  electrical  vehicle,  and  mentioned  that  the  latter  usually  got  the 
work  to  do,  not  because  of  its  less  costly  operation,  but  because 
anyone  could  drive  it.  With  the  battery  vehicle,  the  battery  dis- 
charge rate  was  generally  too  high  in  non-electrical  hands,  and  its 
maintenance  was  likely  to  be  high  ;  but  there  were  undoubtedly 
possibilities  for  it.  Regeneration  was  quite  feasible,  and  his  own 
experiments  had  shown  that  it  was  possible  to  return  30  per  cent, 
of  the  energy  on  a  trial  run. 

Mr.  E.  S.  Shrapnell-Smith  said  it  was  probable  that  the  elec- 
tric car  would  pass  through  the  financial  troubles  which  had  beset 
the  petrol  and  steam-driven  vehicles  in  their  initial  stages,  but  it 
would  mark  out  its  own  sphere  of  work.  It  was  a  point  that  the 
electric  car  was  silent  on  all  speeds,  while  the  petrol  car  at  its  best 
was  noisy  on  low  speeds.  It  was  scarcely  likely  that  the  electric 
vehicle  busmess  would  make  money  at  the  start ;  the  working  cost 
was  the  great  factor  in  the  sale  of  a  vehicle,  and  such  matters  as 
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battery  car  compared  very  well  with  petrol  and  steam-driven  cars. 
The  whole  question  of  electric  vehicle  use  was  bound  up  with  first 
cost,  bnt  he  thought  there  was  scope  for  municipal  authorities  to 
introduce  it  for  their  own  use. 

Mr.  A.  B.  Pkscatore  said  it  was  necessary  to  satisfy  the  public 
that  the  electric  battery  vehicle  was  cheaper  to  run  than  a  petrol 
vehicle.    The  petrol  chassis  had  a  useful  life  of  five  years,  and  the 


noise  or  design  were  secondary.  He  had  never  been  able  to  find  out 
what  the  operating  cost  of  the  electric  vehicle  really  amounted  to. 
This  concluded  the  discussion  ;  we  have,  however,  received  a 
letter  from  Mr.  H.  H.  Harper,  city  electrical  engineer,  Melbourne, 
Australia,  bearing  on  the  use  of  battery  vehicles  by  the  Melbourne 
electricity  supply  department,  which  is  of  some  interest  in  this 
connection,  and  is  given  herewith  :^ 
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"  Am  a  result  of  a  trip  through  the  I  alted  Stats  between  two 
ami  three  yean  ago,  1   was  sery  Impressed  with  the  possibilitie 
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purchased  an  a  result  of  my  Inqnirlei  in  the  States.  All  foor 
vehicles  are  fitted  with  the.  Kdison  storage  battery,  of  which,  for 
transportation  purposes,  I  have  formed  a  very  high  opinion.  Thoy 
are  of  American  make,  the  first  one  on  the  loft  (fig.  8)  being  the 
'Argo'  roadster  capable  of  carrying  four  persons.  With  this  vehicle 
we  find  it  quite  easy  to  maintain  a  speed  of  26  miles  an  hour  on  the 
level,  and  the  battery  has  sufficient  capacity  to  run  the  car  for 
about  60  to  70  miles  on  one  charge. 

"Tho  next  car  shown  is  a  1-ton  '  Argo  '  lorry  or  truck,  as  they 
are  termed  in  America.  This  is  fitted  with  an  Ad  size  battery,  as 
against  the  A  I  lize  for  the  roadster.  This  vehicle  is  shown  in  a 
separate  photograph  (  fig.  2)  loaded  with  employes  and  linesmen,  and 
drawing  two  linesmen's  trucks.  This  vehicle  is  particularly  useful 
in  shifting  men  from  place  to  place  in  the  city,  and  for  conveying 
materials  and  tools.  It  is  capable  of  a  speed  of  about  15  miles  an 
hour  on  the  level. 
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the  whole  issue  of  debentures. 

"The  Committee  does  not  consider  that  it  is  within  the  scope  of 
its  present  inquiry  to  lay  down  an  exact  basis  of  conversion,  whieh 
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"The  next  two  cars  shown  are  of  the  well-known  '  Baker  '  make, 
one  being  of  -J  ton  capacity  (see  also  fig.  1),  and  the  other,  which 
is  used  by  the  city  surveyor,  of  1  ton  capacity. 

"  The  most  striking  feature  in  regard  to  the  electric  vehicle  is 
the  low  cost  of  operation.  Our  records  show  that  the  roadster 
consumes  about  '25  of  a  unit  per  car-mile,  while  the  wagons  con- 
sume about  from  '54  to  '67  of  a  unit  per  car-mile.  On  a  daily 
run  of.  say,  30  miles,  and  allowing  a  charge  of  id.  per  unit  for 
current,  which  is  a  good  covering  price,  as  the  accumulators  are 
charged  after  midnight,  the  cost  of  current  for  the  roadster  is 
under  4d.  per  day,  and  for  the  wagons  from  8d.  to  lOd.  per  day. 

"  I  expect  that  the  near  future  will  see  a  considerable  increase 
in  the  number  of  electric  vehicles  operated  by  the  City  Council  as  a 
result  of  our  experience  with  the  four  cars  Bhown." 


THE  SHANGHAI  ELECTRIC  SUPPLY 
PROPOSAL. 


The  report  of  the  Committee,  which  has  been  under  consideration 
by  the  Municipal  Council  at  Shanghai,  and  is  referred  to  in  our 
leader  pages  to-day,  states  that  the  Committee  accepts  in  principle 
the  following  postulates  : — 

"  1.  The  Council  should  hold  not  less  than  half  the  total  number 
of  shares  in  order  to  control  all  meetings  of  the  company. 

"  2.  The  present  security  against  the  electricity  loans  should  not 
be  weakened. 

"  3.  The  liability  for  the  repayment  of  the  electricity  loans 
should  be  duly  provided  for. 

"  In  addition  to  these  safeguards,  it  would  be  necessary  to  make 
stipulations  with  regard  to  the  tariff  of  charges,  including  that  for 
public  lighting,  and  to  ensure  that  any  advance  in  rates  shall 
receive  the  Council's  sanction.  It  should  also  be  agreed  that  the 
present  policy  of  inviting  tenders  for  machinery,  supplies,  wiriDg 
and  accessories,  shall  be  perpetuated. 

"  The  franchise  to  be  held  by  the  company  would,  in  thsse  cir- 
cumstances, not  require  a  time  limit. 

"The  Committee  records  the  view  that  the  departmental  balance- 
sheet  is  as  accurate  a  statement  of  the  assets  and  liabilities  of  the 
department  as  can  be  compiled,  and  that  therefore  it  would  form  a 
reliable  basis  upon  which  to  work. 

"The  conversion,  so  far  as  it  is  a  cash  transaction,  may  be 
facilitated  by  providing  for  investment  in  instalments  during  a 
period  of  two  years  or  more,  as  funds  may  be  required. 

"  The  present  Electricity  Committee  may  be  requested  to  act  as 
provisional  directors  during  the  conversion. 

"  As  regards  the  capital  of  the  company,  the  Committee  inclines 
to  the  figure  Taels  6  millions,  on  the  grounds  that  it  would  be 
unwise  to  hamper  the  directors  of  the  company  as  to  the  manner 
in  which  they  may  desire  to  raise  additional  capital  in  the  future. 
Thus,  even  with  a  reserve  of  unissued  capital  of  Taels  2  millions, 
the  board  may  elect  to  issue  debentures. 


will  be  a  matter  for  the  Council's  consideration,  upon  the  scheme 
meeting  with  the  approval  of  the  ratepayers  ;  but  the  Committee 
is  prepared  to  furnish  an  outline  of  its  proposal  as  soon  as  the 
statement  of  ascounts  of  the  department  to  December  31st  is 
published." 

In  the  course  of  a  separate  report  Mr.  T.  H.  U.  Aldridge.  the  muni- 
cipal electrical  engineer,  shows  that  the  Council  in  converting  the 
department  would  be  relieved  of  a  heavy  responsibility,  and  would 
benefit  financially.  In  regard  to  the  cardinal  question  :  "What 
advantage  would  accrue  to  the  community  by  making  the  suggested 
change  .'  "  he  gives  the  following  answer  I — 

"  1.  That  the  Council  would  be  relieved  of  the  recurring  neces- 
sity of  raising  large  sums  of  money  for  extensions. 

"  2.  That  instead  of  receiving  the  small  sum  of  Taels  26,000  per 
annum,  it  would  receive  an  assured  8  per  cent,  on  the  capital  in- 
vested in  the  co-operative  company,  bringing  in  some  Taels  60,000 
net  profit  on  Taels  3,000,000  invested,  that  is  2  per  cent,  over  and 
above  the  6  per  cent,  at  which  the  money  was  originally  borrowed. 
In  the  likely  event  of  more  than  8  per  cent,  dividend  being  paid, 
so  the  return  to  the  Council  on  its  invested  capital  would  be  larger. 
Assuming  a  10  per  cent,  dividend,  the  net  annual  profit  to  the 
Council  would  amount  to  Taels  120,000. 

"  What  would  be  the  position  of  the  consumer  of  electricity  .' 

"  1.  He  would,  by  the  greater  outlets  and  possibilities  of  an  ex- 
panded supply  undertaking  stand  to  obtain  reduced  ratesof  electricity. 

"2.  Electrical  supplies  would  be  obtainable  at  cheaper  prices 
because  the  company's  policy  would  be  to  sell  fittings  and  acces- 
sories at  lowest  possible  cost— not  to  make  large  profits  thereon — 
in  order  to  encourage  the  use  of  electricity  to  the  utmost. 

"  3.  The  predominating  share  and  influence  of  the  Council's  repre- 
sentation on  the  board  would  safeguard  the  consumer  against  the  pos- 
sibilities of  the  company  becoming  monopolistic  and  raising  prices. 

"There  is  also  the  investing  public.  This  section  of  the  com- 
munity would  be  provided  with  an  outlet  for  practically  a  secure 
safe  investment,  and  would,  as  the  undertaking  expanded,  have 
frequent  opportunity  for  further  investment. 

"  The  need  of  some  such  system  of  co-operative  dual  control  of 
electricity  supply  is  being  felt  in  both  Europe  and  the  United 
States.  What  cannot  be  too  emphatically  expressed  is  that  the 
suggested  scheme  is  not  to  hand  over  the  electricity  department  to 
a  purely  private  company  which  would  have  entire  control  and  do 
as  it  pleased.  Such  a  transfer  would  be  disastrous  and  have 
nothing  to  commend  it,  but  I  submit  that  handing  over  the 
responsibility  for  the  management  and  general  control  to  a  com- 
pany, formed  on  the  lines  proposed,  would  achieve  results  which 
cannot  be  obtained  whilst  the  undertaking  is  purely  municipal,  or, 
which  could  not  be  obtained  if  it  were  sold  outright  to  a  private  com- 
pany without  the  assistance  of  municipal  finance.  The  advantage 
of  the  dual  control  is  manifestly  to  give  greater  flexibility  and 
opportunity  to  the  concern  whilst  the  municipal  connection  would, 
by  enabling  the  company  to  obtain  money  more  cheaply,  provide 
greater  facilities  for  lowering  the  cost  of  electricity.  At  the  same 
time  the  Council  would  reap  large  contributions  to  the  common 
good  as  represented  by  its  holding  of  shares.'' 
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NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT  YET   PUBLISHED.) 

Compiled  expressly  (or  this  journal  by  Messrs.  W.  P.  Thompson  4  Co  , 
Electrical  Patent  Agents,  288,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and   Bradford,  to  whom  all    inquiries  should  be  addressed. 


5.890.  "  Devices  for  Intermittently  miking  and  breaking  electric  circuits." 
R.  G.  Ftsox.     March  9th. 

5.893.  "Bar  photometer."  \V.  B.  FERGUSON  ind  I  I  RlNWICK.  March 
9ih. 

5.894.  "  Electric    switches."      15.    Thomas    and    E.    Thomas.      March    9th. 
6,931.     "  Manufacture   of  armour-plate  "     S.  O.  I  March   'Jih. 
5.1»32.    "  Manufacture  of  metallic  reflectors,"   S.  0                 Coles     March  9th. 
5.944.     "  Telegraph    relay    systemstaV      A.    Orling    and    Ori.inc'S    TELEGRAPH 

Instrument  Syndicate,   Lti>.     March  9th. 

5,966.  "  Device  for  the  electrical  control  from  a  distance  or  other  mechanisms, 
by  means  of  a  source  of  continuous  currents."  E.  Schneider.  March  9th. 
(Complete). 

5,978.  "  Electric  time-limit  apparatus."  BRITISH  Thomson-Houston  Co., 
Ltd.,  and  E.   1>.   WlDMORI.     March  9th. 

5,991.  "  Meant  for  telephonic  and  telegraphic  communication  with  mine 
cages."     J.    II     KiiMki.     March  9th.     (Addition   to   19,103/18).     (Complete). 

6.008.    "  Railway    locomotive    controller."      II.    Hewitt,    T.    Gorst,    and    J. 
March  10th. 

6,013.  "  Shock-proof  and  fool-proof  lampholdei  for  electric  lamps."  L.  S. 
Iln\  IN.      March   Hlih. 

6.024.     "  Electric-tight    ball-joint    bracket,    with    compression-plates."      A.    E. 
March   10th. 
17      "Electric    filament    lamp-"      E.    N'ASS,    I.     Mateh,    and    F.    Burger. 
March  10th.     (Compi 

6,050.    "In  ctric    lamps."      R.    W.    Hirri.tt  and   J.    H.   Weiss. 

March  10th. 

"     Fried,  Krupp  Akt.-Ges.     March  lOih. 
(Conventii  i  ;  '.     191       Germany).     (Complete). 

6,056.  "Electrodes."  Fried.  Krupp  Akt.-Ges.  March  loth.  (Convcniion 
date,   April    15th,    1  !>1 3.   Germany).     (Complete). 

6.066.  "  Apparatus'  for  the  electrical  starting  of  petrol  engines  and  the 
like."     II.    E.    DONNITRORNB.      March   10th. 

8,070  witches   or  circuit-breakers."     F.    B.   Holt.     March   10th. 

li.id  "  System  ol  selective  electrical  distributiort."  C.  F.  Kettering  and 
W.  A.  Christ.  March  10th.  (Divided  Application  on  7,545/13,  March  31st. 
Convention    date,    November    20th,    1912,    United    States).      (Complete). 

6,088.  "  Power-generating  plant."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States), 

6.093.     "  Electric    baths."      H.    AOB.      March    10th.      (Complete). 

6,097.  "Telephone  systems."  E.  A.  Graham  and  W.  J.  Rirnr.T.  March 
10th.     (Complete). 

6,102.     "Thermopiles."     J.   Makschall.     March    10th.     (Complete). 

6.104.     "Arc-light     carbons."        H.     Aykton.       March     10th.       (Addition     to 
(Complete). 

6.11R.  "  Mercury-joint  packing  for  vacuum  vessels."  Oiarzlampen  G.m.b.H. 
March    10th.     (Convention   date,   April  2nd,   1913,   Germany).     (Complete). 

6,122.     "  Fuses   or  cut-outs   for  electric   circuits."     V.    Hope.      March   11th. 
"  Sequence     switches."      Western     Electric    Co.,     Ltd.       (Franklin 
Tuthill   Woodward,   Belgium).     March    11th. 

6,173.    "  Electric-ligbt    reflectors."     G.    F.    Altom.      March    11th. 

6. ISO.  "  Switch  apparatus  for  use  in  connection  with  the  electric  lighting 
and  heating  equipments  of  railway  and  other  vehicles."  Electric  &  ORDNANCE 
Accessories  Co.,   Ltd.  &  J.  Etchells.     March   11th.     (Complete). 

6,182.  "  Electric  current  collectors."  T.  B.  G.  Jasssen.  March  11th. 
(Complete). 

C.199.  "  Generation  of  electrical  power  and  methods  of  application  of 
squirrel  cage  and  asynchronous-synchronous  electric  motors  and  rotary  con 
verier  systems,  for  power  transmission  and  speed  regulation,  in  electrical 
propulsion  of  ships,  railway,  tramway,  road,  aeronautical,  agricultural, 
militarv,  submarines,  locomotive,  trains,  or  similar  self-contained  or  other 
vehicles,   industrial   machinery  and   the  like."     W.    P.    Durtnall.     March   11th. 

6.209.  "  Electrical  impulse-transmitters  and  the  like."  BetulandER  Auto- 
matic Telephone  Co.,  Ltd.  &  \V.  Aitken.    March  11th. 

6.210.  "  Automatic  or  semi-automatic  telephone  exchange  systems."  GoT- 
thilp  AnsGABIUS  Hltulander.  March  11th.  (Addition  to  29.615/13.  Con- 
vention dal         '  I         1913,    Sweden).      (Complete). 

6,214.  "  Means  for  electrical  transmission  and  distant  control  of  move- 
ments specially  applicable  to  svstums  for  signalling  orders  and  the  like." 
E.  A.   Graham   &   W.   J.    Rickets'.     March    11th.      (Complete). 

6.229.  "  Electroscopes  and  other  electrostatic  apparatus."  G.  I!.  BuRN- 
RIDB    and    GLASGOW    Scientific    Instrument    Co.      March    12th.      (Complete). 

"Dynamo-electric  machines  for  use  in  lighting  road  vehicles  and  lor 
starting  tin:  motors  thereof."  Carlson  ELECTRICAL  Co.,  Ltd.  and  G.  Inrig. 
March   12th. 

"Means    for    fixing    electrical    switches    in    wall    boxes    and    the    like." 

I      KB    (trading    as    Walsall    Hardware    Mfg.    Co.)    &   A.    E.    Read.      March 

18th. 

6,319.     "  Photometers. 'J      J.    M.    G.    Tki.zise.      March    12th. 

i, 'ill  "  Electricity  meters."  SnjMlNS-SCHUCKEiwwBRKl  G.m.b.H.  March 
12lh.      (Convention    date,    March    12th,    1913,    Germany).      (C plete). 

6350      "Are    lamp,."     W.    E.   Okay   and    W.    Hist.      Moil,    LSth. 

(..351.     "  Control  of  electric  winding-geaf."     Britj  H        fob   Co., 

Ltd.  &  E.   I.   David.     March  12th. 

■     "Vapour    electric    devices."      1.    Weintraub.      March    12th.      (Con- 
vention  dai.-,   March    lSth,   1913,    United    S 

6353.  "Vapour  electric  devices."  E.  Wbiniraub.  March  12th.  (Con- 
vention  date.    March   I3th,   1913,   United    Stal 

t      \.   Graham,   W.   J.    Rickets   and    I      \ 
Sanftlebi  I 

6,879       ■'  I).  blii  I      I. a     healing    air     I 
lighting-plant    driven    by    internal-col  R.    A.    Lister    ,\    Co., 

Ltd.,  and   I)    J.  Si  ffield.     March  13th. 

telegraphic  or  radio-telegraphic    transmitter!  "     I 
March  13th.     (Complete). 

ctriral     solenoids    or    electro-magnets."      S.    Wihpp,    C.    W.    F. 
YVhipp.      March    13th. 

I     C.   R.  Marks.     March   13th.     " 
and  Co.,  Get  ii  Complete). 

J     B     Wwi 

BLR'.        March    LSth. 

l.'flh. 

i. 

r,.tjl  lus   lor  indicating   when  the  flow  of  current   I 

i   13th. 

LSth. 

Paris  i  :         "     :  '  rnllon 


6.426.    "Telephone  systems."     Automatic  Telephone  Mro.  Co.,  Ltd.    March 
18th.      (Automatic    Electric    Co.,    United    States).      (Complete). 

i  iriing  and   lighting  arrangement,  more  particu- 
larlv  for  ii  !   ihe   like."     A.  H.  Midgley  and  C.  A.  Vander- 

\i  n      March  13th. 

1.  scent    electric    lamps   and    methods  of    making 

British    Thomson-Houston    Co.,    Ltd.     (General     Electric    Co., 

United  S  [arch  13th. 

6,440.     "Device    serving    as    electric   current    indicator,   current-strength    indi- 

i  tor."      British     Thomson-Houston     Co.,      Ltd. 

i  .     Germany).      March     13th. 

for   the  detection   of  icebergs  and    the   like   for 
sea."     E.  Lawton.    March  14th. 
6,492      "Eli    rent    distribution    means    and    collecting-apparatus    there- 
for."    G.  Cope.     March  14th. 

ally     operating     railway     or     other      signals." 
BROS     i    CO.,    Ltd  .    and    I.  5.    1        RE1RA        March    14th. 


PUBLISHED    SPECIFICATIONS. 

Copies  ol  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and   Bradford ;    price,  post  free,  9d.   (in  atamps). 


19X2. 

21,486.     Illuminating    Devices.      British    Thomson-Houston    Co.    and    II.    S. 
Whe.n       March     I9tl  ;   rch     18th,    1913). 

26.781.  Sound  Reproducing  and  Transmitting  Apparatus.    YV,  II.  Derriman. 
(Automatic    Enunciator   Co.).      November  21st. 

26.782.  Telephone  Systems.    YV.  H.  Derriman.     (Automatii    En 

\..w  iiil.i  i     21st. 


19X3. 

British  Thomsc 


Co.  and  H.  C.   Heath, 


in  inn'    Suitc'iii 

January  20th. 

1,77.1.    .Ue-iii.in    (   unions       H.    Ayrton.      January    22nd 

1,927       \i  n  i  urn     I  u,  ii,i,     sv,  itch.      II.    F     Bigg,     i  'i,l    B      R     Butl 

ary   23rd.     (July  10th,   1913). 

1,499.    Tia.iinioM      Systems        Automatii       releph, Manufacturing     Co. 

(Automatii     Electric    Co.),      February    21st. 

4.507.  Starting  Switches  and  the  like  for  Alternating  Current  In- 
i>i  ,  tii.n'  Motors.  Siemens  Brothers  Dynamo  Works,  Ltd.  and  C.  Rogers. 
February  2 1  si 

4.508.  Electric  Ignition  Systems  for  Internal  Combustion  Engines.    C.  F. 

Kettering.      February    21st.      (March    4th,     1912) 

4,584.  Selective  Electric  Signalling.  H.  H.  Harrison  and  C.  M.  Jacobs. 
February  22nd. 

4,931.  Section  Insulators  for  Overhead  Conductors.  J.  Ramsey  and 
A.    W,    Maley.      February    26th. 

5,086.  Advertising  Appliances.  J.  Farley.  F'ebrunrv  28th.  (Addition  to 
9,561/10). 

5,763.  Method  of  Electrically  Governing  the  Speed  or  Engines  at  Sea. 
A.  W.  Fithian.     March  8th. 

7,382.  Electric  Insulators.  F.  Browalski.  March  28th.  (March  30th, 
1912). 

7,885.    Apparatus  for  the  Display  of  Announcements     \dvektisemeni 
the   like.     A.    E.   Turnham.     April   3rd.      (Cognate    Applications,   9,980/13   and 
19,110/13). 

7,918.    Enclosed  Electric  Switches.     V.   Hope.     April  lib. 

8,445.  Means  for  Connecting  Limp  Holders  to  Bracket  ok  Pendant 
TUBES  OR   like  Wire  Conduits.     G.   St.   J.   Day.     April   10th. 

9,502.  Electric  Contacts  and  Switching  or  Contacting  Apparatus.  Soc. 
An, ,n.  les  Etablissements  L.  Bleriot.     April  23rd.     (April  24th,  1912.) 

9,824.  Transmission  Systems  for  Electric  Telegraphs  and  the  like.  W.  I' 
Thomson.     (Soc  Anon,  des  Telegraphes  Edouard  Belin).     April  24th. 

12.238.    Extensible    Electric-light   Fixtures.      F.    Garrccht.     May   26th. 

12.1:17.  Means  for  Electrically  Indicating  or  Counting  Revolutions  or 
Shafts,  Axles,  or  the  like.     Siemens  Bros.  &  Co.,  and   F.  Hird.     May  28th. 

12,956.  Mi  i.Tipoir  Ignition  Magneto  with  Rotary  Field  Magnet.  Neufeult 
and    Kuhnke    (Firm    of).      June   4lh.      (January   13lh,    I'M 

13,610.  Cooling  of  Apparatus  Built  in  Connection  with  an  Electric 
Motor.     Akt.  Ges    Browm,   Boveri  et  Cie.     June  12th.     (February  20th,   1913). 

14,188      BlECl switches       A.    P.    Lundberg,    G.    C.      Lundberg,    P.   A. 

Lundberg,  and  G.  Pegg.     June    19th. 

14.3MI      Windings  for   Dl  iamo  I  u vTachineri      Siemens  Bros.  Dynamo 

Works,  Ltd     fJSiemens  Schuckertwerki    Ges.).    June  21st. 

14,420.     Magnetic   Separatori        Fried    Krupp   Akt.   Ges.    Grusonwerk.     June 
ilj  Huh  1918). 

14,459.     On  Discharge    Valves    for    ELECTRI- 

CALLY-PROPELLED   VEHICLES,      J.     F.    Simpson.      June    23rd. 

15,060.  Regulating  Relay  Djvici  n  '  I  in  Connection  with  Electric 
Circuits.      Maschinenfabrik    Oerlikon.     June   30th.     (March    7th,   1913). 

15,259.  Electric  Alarm  for  Preventing  the  i  fhorised  Opening  or 
Locks.      O.    Schumann.      July    2nd.      (August    5th,    1912). 

15,28 1.    Charging  and  Discharging  of  Electricai  or  the  like. 

YV.  J.   Mellersh  |.     July  2nd. 

15.G8H.    Variable    Spi  ■        ,         ■  es.     B     Brooks   and    \V. 

Holt.     July  8lh. 

16,42!      i fob  Poi  ,'iini    i  '  Machines  ind  the 

like.     G.  F.  I).  Campbell.     July   17ih. 

ii,  BOS  .    i     i  >pj  rating     Electricai     Sn  iti  iiks       M      Di  |  sdale    and 

16,71 in-  Overhead    t  i         Electru      I 

E.  H.  Underwood.     Jul 
17,416.    Electric   Glow-lamps,     Siemens  I  July   29th. 

(August  2nd,  1912). 
17  66  -  I     hi  vn  d     Ft  \t     Irons.       SI 

Ii.     (August  6th,    1912). 
17.918.     ELECTRIC    Imitation    CANDLE    LAMPS.     Candolite   I  l       '  .  u-sig. 

August  0th. 
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THE     DISPUTE    IN    THE   ELE<  Tl  I 
TRADE. 


[56 


Tiikki.  has  been  h  gnat  ileal  of  oommeot  in  the  public 
Press  during  the  past  few  days  on  the  dispute  between  the 
Klectricul  Trail's  Union  and  the  London  Electrical  Iffai 

Association  and  its  possibilities.  It  is  impoarible  for 
technical  journals  to  get  on  the  track  of  all  the  abaord 
statements  that  are  made  at  such  a  time  as  this.  Were  it 
likely  to  l>e  of  any  avail  in  relieving  the  present  [K>sition,  we 
would  stop  now  to  correct  some  of  them.  So  faj  as  our 
readers  are  concerned,  we  have  kept  them  informed 
regarding  the  limited  character  of  the  dispute. 

The  strike  has  now  actually  begun,  the  K.T.U.  having 
selected  Wednesday,  April  1st,  as  the  day  upon  which  their 
men  would  lay  down  their  tools.  Our  readers  will 
for  themselves  whether,  considering  all  the  circumstances, 
the  date  be  appropriate.  At  the  time  of  writing,  we  learn 
that  a  number  6f  men  were  discharged  on  Tuesday  night, 
and  about  400  struck  work  on  Wednesday  mornint:. 

For  some  time  our  columns  have  borne  evidence  to  the 
growing  friction,  and  we  much  regret  that  negotiations  for 
peace  have  failed.  We  hope,  however,  that  wise  counsels  will 
soon  prevail,  and  that  a  small  Committee,  on  which  both 
masters  and  men  are  represented,  presided  over,  if  necessary, 
by  an  impartial  chairman,  will  thoroughly  discuss  the  points 
at  issue. 

As  regards  wages  and  hours,  the  differences  should  soon 
be  surmounted.  The  men  ask  for  lid.  per  hour  as  a 
minimum  for  electrical  fitters  and  wiremen,  the  masters 
offer  for  wiremen  lOd.  per  hour  from  the  first  pay-day  in  April 
to  the  first  pay-day  in  July,  and  10id.  thereafter,  so  that 
practically  there  is  only  id.  per  hour  between  the  parties. 
As  regards  hours,  the  men  ask  for  a  working  week  of  50 
hours,  and  the  masters  stipulate  that  the  recognised  working 
hour  shall  not  exceed  53  hours  per  week. 

There  are,  however,  two  further  points  on  which,  up  to 
the  present,  no  working  compromise  has  been  suggested. 
It  is  well  known  that  in  modern  conduit  wiring  work  a 
considerable  proportion  of  the  total  labour  consists  in  the  pre- 
paring and  fitting  in  position  of  the  conduits  and  accessories. 
The  masters  claim  that  men  employed  solely  on  this  work 
shall  be  termed  "  pipe-fitters  "  and  paid  at  the  rate  of  9d. 
per  hour.  This  differentiation  between  the  workers  has  been 
in  force  for  some  time,  as  it  is  clearly  stated  in  the  rules 
prepared  by  the  Electrical  Contractors'  Association  in 
January,  1912. 

The  men  strongly  object  to  this  clause.  They  state  that 
it  would  be  possible  by  a  rigid  interpretation  of  this  stipula- 
tion to  displace  70  per  cent,  of  the  higher-paid  workmen,  as 
wiremen  need  only  be  sent  to  a  job  to  run  the  wires 
through  previously  prepared  conduit  runs.  It  is  to  be 
hoped  that  a  working  compromise  on  this  point  may  soon  be 
arranged  by  such  a  committee  as  we  have  suggested.  Safe- 
guards should  be  introduced  to  prevent  the  masters  lowering 
the  standard  of  the  work  done,  while  at  the  same  time  the 
men  should  be  prepared  to  allow  the  preliminary  unskilled 
part  of  the  work  to  be  done  by  the  lower-paid  hands.  The 
Union's  organiser  is  credited  with  the  admission  that  the 
pipe-fitter's  rule  will  affect  only  a  few  large  firms — four  or 
five.  Are  we  to  understand,  then,  that  this  limited  number 
employ  70  per  cent,  of  the  higher-paid  workmen  .- 

The  remaining  point  is  an  old  one  as  regards  Trade 
Union  disputes,  and  in  this  case  it  is  more  important  than 
all  the  others.  The  masters  claim  liberty  to  employ  whom 
they  will,  whether  they  belong  to  a  Trade  Union  or  not :  the 
men  stipulate  that  Trade  Unionists  shall  not  be  asked  to 
work  with  non-unionists.  This  is  a  point  on  which  the 
1]  c 
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masters  cannot  be  expected  to  give  way.  At  the  present  time 
there  are  a  large  number  of  thoroughly  competent  men  who 
deliberately  stay  outside  the  Trade  Union,  and  to  become 
parties  to  an  attempt  to  force  them  into  the  Union  by 
applying  the  pressure  of  dismissal  from  long-held  situations 
would  be  a  breach  of  faith  which  we  do  not  believe  the 
masters  will  contemplate  for  a  moment. 

The  situation  at  the  present  time  needs  very  careful 
handling,  but,  given  the  right  body  and  the  right  atmosphere, 
it  should  not  be  impossible  to  rind  a  via  media  acceptable  to 
all  but  the  extremists  on  either  side.  Unfortunately, 
however,  the  extremists  arc  as  usual  very  much  in  evidence. 
Originally  the  men  declared  that  the  masters  were  out  to 
"  smash  "'  the  Union.  Now  the  Union  says  that  it  is  out  to 
•'  hit  "  the  masters.  We  are  not  likely  to  get  any  "  forrader  " 
while  this  sort  of  talk  is  indulged  in.  It  is  the  Union's 
way  of  saying  that  it  is  not  anxious  to  cause  the  public  any 
inconvenience.  It  disclaims  any  desire  to  do  so  "  unless 
necessity  arises."  This  present  regard  for  the  public 
welfare  is  interesting  when  we  recall  that  the  Union  would 
have  been  delighted  a  few  weeks  ago  at  the  prospect  of 
holding  up  London's  electricity,  if  the  central -station  men 
had  fallen  at  its  bidding. 


Lead. 


There  has  been  a  decided  development 
of  uneasiness  in  the  lead  market,  caused 
in  the  first  instance  from  the  news  filtering  out  that  fair 
quantities  of  American  domestic  lead  had  been  sold  for 
export  to  Europe.  The  initial  sales  of  the  kind  were  not 
important,  comprising  merely  100  short  tons  of  Missouri 
lead  from  the  Saint  Joseph  Co.  to  London,  but  this  lead 
was  followed  by  other  and  more  important  quantities,  and 
at  the  time  of  writing  lead  from  America  has  come  into 
Liverpool,  Manchester  and  Bristol,  which  is  taken  to  mean 
that  there  is  a  moderate  quantity  of  metal  in  the  United 
States  available  for  shipment  to  the  European  centres.  No 
doubt  further  shipments  depend  to  a  very  large  extent  upon 
the  prices  relatively  ruling  in  New  York  and  London.  If  the 
London  price  moves  up  to  about  £20,  while  that  in  New 
York  remains  round  1  cents  a  lb.,  there  is  no  question 
that  it  would  suit  America  very  well  to  sell  to  the  English 
outports  such  as  Liverpool,  Bristol,  &c,  but  the  drop  in 
London  has  put  further  business  on  the  shelf  for  the  present 
again,  though  there  is  always  a  chance  of  some  fresh  move 
to  allow  of  further  sales.  Enthusiasm  in  the  market  has 
been  very  much  checked,  however,  by  the  development  of 
events,  and  there  is  no  more  talk  of  squeezes  such  as 
those  which  have  been  a  recurring  factor  for  months  past 
in  the  market.  What  is  more,  not  only  has  American  lead 
come  here  in  moderate  <|uantities,  but  the  arrivals  of 
Australian  and  Spanish  lead  have  been  on  a  more  liberal 
scale,  and  there  are  good  quantities  afloat  now  for  the 
consuming  centres,  all  of  which  tends  to  show  that  there 
has  come  a  pause  in  the  tightness  of  the  metal.  There  can 
be  no  doubt  that  the  selling  of  American  lead  for  export 
took  many  people  by  surprise,  and  there  was  some 
scepticism  expressed  as  to  the  accuracy  of  the  earliest 
statements  made  regarding  the  quantities  of  the  metal 
which  had  been  sold.  There  is  abundant  evidence  now, 
however,  plain  for  all  men  to  see,  that  the  original 
estimates  erred,  if  at  all,  on  the  side  of  moderation,  while 
there  are  fair  quantities  yet  to  be  shipped.  So  far,  how- 
ever, there  is  not  any  excess  of  material  about  here,  but  the 
tendency  of  the  market  at  large  has  been  affected  unfavour- 
ably. If  the  United  States,  which  ordinarily  is  de- 
pendent to  a  considerable  extent  upon  imports  from  Mexico 
of  silver  lead,  can  not  only  do  without  supplies  from  this 
quarter,  but  can  actually  spare  lead  refined  from  Missouri 
ores  for  shipment  abroad,  there  can  be  not  the  least  doubt 
as  to  the  extent  to  which  general  trade  across  the  Atlantic 
has  been  suffering  recently.  There  is  always  the  hope  that 
things  in  this  respect  will  improve,  and,  indeed,  a  general 
strengthening  of  the  industrial  position  in  respect  of  all 
metals  is  long  overdue,  but  it  is  unlikely  that  there  can  be 
any  material  and  defined  alteration  for  the  better  until  the 
railway  rates  decision  is  safely  out  of  the  way.  The  point 
of  main  importance  in  considering  the  United  States  situa- 
tion is  the  position  of  the  railway  companies.     These  have 


stood  sullenly  aloof  from  buying  for  many  months  now,  and 
if  there  is  to  be  a  persistence  of  this  attitude  for  the  rest 
of  the  year,  it  is  quite  hopeless  to  look  for  an  improvement 
of  any  substantial  character  in  trade,  especially  metals.  If, 
however,  there  is  to  be  a  permitted  raising  of  rates,  the 
immediate  result  should  be  an  enormous  buying  movement, 
for  railway  orders  have  been  withheld  till  the  stores  are 
depicted,  and  not  only  have  replacements  become  urgent, 
but  there  has  been  an  absolute  standstill  in  new  construc- 
tion. Hence  the  near  future  rests  very  largely  on  the  atti- 
tude of  the  railways.  Meantime  lead  is  not  likely  to 
improve  much  until  confidence  is  restored,  and  this  cannot 
occur  till  the  United  States  position  is  regarded  as  having 
materially  improved  with  the  disappearance  of  the  possi- 
bilities of  further  sales  from  across  the  Atlantic. 


Vibration  of 
Machinery. 


Ahe  engineers  fully  alive  to  all  the  new 
conditions  by  which  they  are  surrounded  p 
The  environment  of  an  engineer's  pro- 
fession and  experience  is  a  very  fluent  quantity.  It  is  con- 
stantly changing.  A  case  of  nuisance  recently  'passed 
through  the  Courts  in  which  the  plaintiff  sought  protection 
from  the  noise  of  machinery  in  an  adjoining  premises,  there 
being  a  party  wall.  It  appears  that  this  heavy  party  wall 
was  in  close  and  firm  connection  with  the  hard  concrete  floor 
on  which  stood  the  machine  which  was  productive  of  the 
worst  of  the  noise.  There  was  a  steel  and  concrete  ceiling 
above,  also  in  firm  connection  with  the  wall.  Inside  the 
workshop  there  was  by  no  means  a  particularly  serious 
amount  of  noise,  and  what  there  was  came  mostly  from 
details  such  as  iron  trolley  wheels  running  on  the  concrete 
floor,  and  therefore  easily  preventable  by  the  use  of  rubber 
tires.  The  least  noticeable  noise  came  from  a  machine  in 
which  were  certain  gear  wheels.  The  work  of  the  machine 
was  variable  in  cycles  of  two  seconds,  and  resulted  in  a 
force  which  for  a  few  degrees  of  arc  caused  the  driven 
wheels  to  become  the  drivers,  thus  producing  the  familiar 
sound  of  backlash  in  the  backward  contact  of  the  teeth 
and  again  when  running  forward.  Inside  the  plaintiff's 
premises,  however,  this  backlash  was  extremely  noticeable, 
and  especially  so  since  it  occurred  off  and  on  from  8  p.m.  to 
4  a.m.,  with  periodical  intervals.  And  as  usual  with  running 
machinery,  whether  it  be  a  clock  or  a  marine  engine,  it  is 
the  stoppage  which  is  more  noticeable  than  the  running.  A 
sleeper  does  not  become  accustomed  to  alternations  of  sound 
and  stillness,  though  he  may  become  used  to  a  noise,  more 
particularly  if  it  be  steady  and  continuous  in  volume. 

It  appeared  from  the  evidence  of  the  engineers  called  by 
the  plaintiff  that  the  trouble  of  noise  arose  from  the  con- 
veyance of  the  sound  in  the  workshop  by  the  very  solid  con- 
tinuous structure  of  the  concrete  and  steel  ceiling  and  floor. 
Of  course,  no  place  intended  to  be  used  as  a  workshop,  more 
particularly  for  night  work,  should  be  solidly  connected  to 
a  dwelling  house  and  be  a  party  to  the  dividing  wall.  There 
should  be  two  dividing  walls,  with  a  sound-deadening  filling 
in  between,  and  no  connection  whatever  to  transmit  the 
molecular  vibration  of  sound. 

It  appears  to  be  the  case  that  homogeneously  solid  ferro- 
concrete buildings  transmit  sound  very  freely  and  loudly 
throughout  their  structure.  In  an  ordinary  building,  with 
beams  and  joists  merely  resting  on  walls  which  are  not  too 
solidly  compounded  of  small  bricks  with  mortar  joints,  there 
is  a  reduction  of  vibration  at  every  joint  and  at  every  change 
of  material  and  structural  continuity.  Engineers  should  be 
alive  to  the  new  state  of  affairs,  which  has  come  into  play 
since  the  introduction  of  ferro  -  concrete  work.  This 
material  is  so  hard  and  firm  and  continuous,  that  the  trans- 
mission of  sound  takes  place  through  it  with  great  facility, 
and  solid  walls  and  floors  become  transmitters  of  sound  to 
the  air,  for  their  continuous  surfaces  become  sounding 
boards  or  tympana.  There  is  nothing  to  retard  transmis- 
sion and  to  muffle  its  sharpness  in  the  way  that  a  wooden 
joist  will  do  when  resting  on  a  brick  wall. 

The  question  of  sound  should  be  studied  with  care  in 
new  buildings,  for  it  is  likely  to  become  serious  in  the 
future. 
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ELECTRIC     LIGHT    AND     POWER    ON    THE 
PETROLEUM    FIELDS. 


By  PRANK  B.  LEA,  B.A. 

In  the  enormous  developments  that  are  taking  place 
throughout  the  world  in  all  the  numerous  petroleum 
or  crude  oil  producing  territories— themselves  re- 
ceiving additions  almost  every  month — it  is  not 
prising  that  there  should  be  also  a  greatly  in- 
ised  use  of  electric  light  and  power  to  enable 
the  work  of  drilling,  bailing,  and  pumping  to  be 
carried  on  continuously,  and  with  greater  safety  and 
economy  than  could  otherwise  be  done. 

The  advantages  of  electric  working  are  obvious 
in  regard  to  both  these  directions — light  and  power. 
Bearing  in  mind  the  dangerous  nature  of  an  oil- 
field, where  there  are,  as  a  rule,  large  quantities  of 
highly  inflammable  hydrocarbon  gases  nearly  always 
rising  from  the  bore  holes  and  permeating  the  whole 
region  (being  heavier  than  air),  there  can  be  no  two 
opinions  as  to  the  absolute  necessity  for  installing 
incandescent  electric  light  in  the  derricks  and  on  the 
field  generally  if  continuous  working  is  to  be  adop- 
ted in  the  way  that  every  oil  engineer  desires. 

Otherwise,  drilling,  bailing,  and  pumping  could 
only  be  carried  on  properly  so  long  as  daylight 
lasts,  and  the  absurdity  of  closing  down  the  work 
of  drilling  at  nightfall,  when  ill-chance  may  find  the 
held  engineer  in  the  middle  of  a  ticklish  bit  of  repair 
work,  or  anxious  to  keep  the  casing  in  movement 
lest  it  should  stick,  must  be  obvious  even  to  the 
non-technical  man  who  has  never  seen  an  oil  well. 

No  other  mode  of  artificial  illumination  could  be 
entertained  for  this  purpose,  and  the  sole  aim  of 
the  electrical  engineer  controlling  a  supply  to  the 
oilfields — whether  individual  or  general — is  to  make 
sure  that  no  conceivable  defective  switching  or  other 
contact  shall  at  any  time  give  rise  to  spark  or  flash 
communicating  with  the  highly  explosive  mixture 
of  gas  and  air  which  may  at  the  moment  very  likely 
permeate  the  whole  neighbourhood. 

Efforts  have  been  made  by  the  mining  authorities 
in  more  than  one  field  to  ensure  greater  safety  in 
this  direction  by  insisting  that  every  individual 
switch — no  matter  what  its  size — shall  make  and 
break  under  oil;  but,  needless  to  say  such  a  regula- 
tion has  been  found  almost  impossible  to  enforce, 
and  at  present  no  more  can  be  done  than  reduce  as 
much  as  possible  the  number  of  switches  or  movable 
contacts,  and  box  them  up  away  from  access  by  the 
outer  air. 

One  great  difficulty  and  disadvantage  to  encounter 
in  the  installation  of  electric  lighting  on  an  oilfield, 
lies  in  the  comparatively  short  existence  of  the 
latter  as  a  local  area  of  active  work;  and  this  ap- 
plies still  more  to  individual  derricks  or  wells. 
[Until  the  field  engineer  knows  whether  a  new  well 
is  going  to  be  productive,  and  on  what  scale,  he 
can  hardly  be  blamed  for  regarding  its  installation 
and  equipment  as  very  largely  provisional  and  tem- 
porary. He  may  have  to  abandon  the  well  at  any 
time  before  or  after  reaching  the  oil  stratum;  why 
then  instal  an  expensive  and  permanent  electric 
lighting  system  ?  Herein  lies  a  very  important  differ- 
ence between  oil  boring  and  coal  sinking.  In  the 
latter  case  the  engineer  knows  exactly  what  he  is 
going  to  get,  and  plans  his  installation  accordingly, 
on  complete  up-to-date  lines,  to  serve  for  years  tc 
come. 

There  is,  however,  far  too  much  of  the  "  tempo- 
rary "  element  about  oilfields  electrical  work,  even 
after  allowing  for  the  likelihood  of  early  changes; 
and  whatever  trouble  has  at  anv  time  occurred  in 
this  connection  (and  there  has  been  such  trouble) 
was    practically    due    altogether    to    the     use     of 


work  and  material  that  .-.adly  required  Home  Oflice 
and  In  c  oliicc  rules  and  regulations  lor  piotecting 
lilc  and  property. 

It  is  not  riylit,  lor  instance,  that  500  volt  3  pi., 
alternating  current  bare  wires  should  be  carried 
about  and  across  an  oillicld  on  the  ordinary  type  of 
short  wooden  telegraph  or  telephone  poles,  even 
though  the  position  and  direction  ol  these  overhead 
mams  may  require  constantly  changing  as  the  held 
develops;  it  should  be  quite  easy  to  so  design  the 
system  of  supply  that  perfect  salety  may  be  secured 
with  due  economy  in  capital  outlay  or  working  ex- 
penses. 

Probably  much  more  care  has  been  spent  on  the 
development  of  electric  power  in  the  oilfields,  since 
there  are  in  this  direction  serious  competitors  in  the 
shape  of  steam  and  gas  engines. 

In  the  ordinary  wayz  as  has  been  pointed  out  on 
many  occasions  in  these  columns  (see  the  Elec.  Rev. 
23rd  December,  1910,  p.  1042,  and  6th  January,  191 1, 
p.  28),  very  great  economy  can  be  obtained  by  the 
use  of  electric  power  both  in  drilling  and  bailing, 
or  pumping,  as  compared  with  steam  engines  draw- 
ing steam  from  boilers  fired  with  oil  fuel;  and  this 
saving  will  to-day  be  even  greater  owing  to  the 
much-increased  value  of  crude  oil,  which  renders  its 
use  as  boiler  fuel  almost  impossible. 

Naturally,  the  figures  of  working  cost  are  affected 
somewhat  unfavourably  towards  electric  power 
when  the  steam  boilers  can  be  fired  as  they  now 
very  often  are  by  the  oil  gases  emanating  from 
the  wells,  and  otherwise  wasted  on  the  field, 
where,  as  mentioned,  they  constitute  a  distinct 
source  of  danger.  It  is,  however,  necessary  to  have 
a  large  number  of  wells  from  which  to  draw  gas 
in  this  way,  otherwise  the  source  of  supply  is  too 
uncertain;  besides  which  even  the  oil  gases — being 
highly  benzinous — are  nowaday  getting  too  valu- 
able to  burn  as  a  fuel,  since  they  should  be  capable 
of  conversion  into  gasoline,  or  other  forms  of  light 
spirit  of  great  value  in  the  market. 

The  chief  advantage  claimed  by  the  advocates 
of  steam  power  in  oil  derricks  is,  of  course,  the 
great  elasticity  of  a  steam  engine,  which  fits  it 
so  well  for  the  wide  range  of  power  required  in 
drilling  or  bailing.  The  ordinary  driller  is  quite 
satisfied  and  contented  to  use  nothing  but  a  roughly 
made  high  pressure  single  cylinder  common  or  gar- 
den engine,  leaking  steam  everywhere,  and  as  full  of 
rattle  and  bang  as  a  donkey  pump  on  a  tramp 
steamer.  What  it  costs  to  run  in  wasted  steam — 
perhaps  half  a  mile  from  the  boiler — and  repairs 
^necessary,  but  not  always  carried  out)  is  no  con- 
cern of  his,  so  long  as  it  does  what  he  wants 
for  the  time  being,  and  it  is  perfectly  astounding 
what  work  these  contraptions  are  capable  of  doing 
for  so  long  under  such  exacting  conditions. 

The  increasing  use  of  rotary  drilling,  however, 
has  called  for  a  little  more  scientific  exactitude,  and 
the  economy  of  working  with  electric  motors  is 
beginning  to  be  more  widely  appreciated.  At  first, 
engineers  made  the  natural  and  usual  mistake  of 
installing  motors  of  too  small  a  capacity  for  the 
work — contenting  themselves  with  one  of  30  h.p. 
where  a  50  or  60  h.p.  motor  would  have  done  the 
work  far  better  and  quicker,  and  with  little  more 
consumption  of  energy. 

A  speed  reduction  countershaft  is  necessary,  but 
this  is  no  great  practical  disadvantage,  as  it  enables 
the  motor  to  be  fixed  in  a  separate  small  fireproof 
brick  building,  covered  with  corrugated  iron,  and 
secured  by  lock  and  key  from  interference,  away 
behind  the  derrick.  Two  slots  in  the  wall  allow 
the  passage  of  a  driving  belt  from  the  motor  on 
to  the  countershaft,  whence  another  belt  is  led  to 
the  drilling  rig  in  the  derrick. 

Even  in  steady  percussion  drilling,  where  the 
ground  is  comparatively  soft  rock — shales,  marls,  or 
sands — the  variation  in  power  required  is  very  great 


564 


THE    ELECTRICAL    REVIEW.      [Vol.  74.  no.  1,897,  April  3,  wu. 


from  time  to  time,  as  the  drilling  bit,  or  the  bailer, 
occasionally  binds,  or  the  casing  sticks.  An  inrush 
of  sand  may  take  place,  and  the  motor  is  suddenly 
called  on  for  nearly  double  its  normal  load.  Ihe 
belt  may  slip  enough  to  give  it  time  to  recover,  but 
the  work  is  hardly  what  one  would  choose  for  a 
3  phase  motor  of  this  type. 

There  is  probably  a  very  large  sphere  of  useful- 
ness in  all  kinds  of  drilling  work— whether  percus- 
sion or  rotary,  and  more  especially  with  the  latter, 
because  of  the  more  easy  control  of  feeding  the 
drill  bit—for  a  more  flexible  and  reliable  inter- 
mediary gearing  between  the  motor  and  the  bit;  a 
system',  for  instance,  like  that  devised  by  Profesor 
Hele  Shaw,  and  now  offered  by  the  Compayne 
Company,  should  have  very  great  advantages  in 
both  systems  of  drilling.  The  electric  motor  can 
in  this  case  be  installed  at  a  considerable  distance 
from  the  derrick,  out  of  range  of  any  gas  eruptions. 
It  drives  direct  an  oil  pump,  forcing  oil  through 
two  small  bore  copper  pipes  carried  to  an  oil  motor 
in  the  derrick,  and  this  motor  it  is  possible  to  regu- 
late through  a  considerable  range  of  speeds,  at  full 
power  if  necessary,  by  hand  or  even  semi-automatic 
means. 

So  far  as  ordinary  pumping  is  concerned,  there 
is  no  difficulty  in  using  an  electric  motor  and 
countershaft,  coupled  up  to  a  pumping  rig  with 
amis  and  chains,  or  wires,  leading  to  the  various 
derricks  and  wells  to  be  pumped;  and,  as  practically 
no  attention  or  supervision  is  required,  the  plant 
may  be  left  to  run  itself  for  as  many  hours  each  day 
as  the  oil  can  be  pumped.  Gas  engines  are  also 
used  for  the  same  purpose,  for  which  they  are 
much  better  fitted  than  for  drilling  or  bailing— as  the 
load  on  a  pumprig  is  very  even  where  a  number  of 
wells  are  being  pumped.  In  some  cases,  too, 
enough  oil  gas  may  be  secured  from  one  or  more 
of  the  pumping  wells  to  operate  the  engine,  and 
in  such  instances  the  economy  of  working  cost  is 
hard  to  beat,  as  the  engine  fuel  cost  is  practically 
nothing  at  all. 

For  the  work  of  drilling  and  bailing,  the  gas- 
engine — although  it  has  been  used  with  fair  success 
— is  nothing  like  so  handy  or  convenient,  nor  yet  so 
elastic,  as  the  electric  motor,  owing  to  the  great 
variations  in  power  required.  Its  first  cost  is 
also  greater,  being  in  proportion  roughly  about 
£400  as  compared  with  £280  for  steam  engine  and 
boiler,  and  £180  for  a  30  h.p.  electric  motor  with 
transmission  gear,  or  £204  for  a  50  h.p.  motor  and 
equipment. 

Quoting  the  figures  as  to  the  working  cost  of 
electric  motors  from  experience  in  the  Roumanian 
oilfields,  it  may  be  estimated  that  in  percussion 
drilling,  from  90  to  120  kw. -hours  per  day  are 
required,  and  for  bailing  a  somewhat  greater  al- 
lowance— say,  from  140  to  160  kw. -hours  per  day. 
Percussion  drilling  with  water  flush  takes  more 
power — from  180  to  250  kw. -hours  per  day;  the 
figures  for  rotary  drilling  can  hardly  be  given  as 
yet,  until  more  experience  with  these  newer  systems 
has  been  gained. 

Current  is  provided  for  power  purposes  at  1.2 
centime  per  Kw.-hour.  The  price  is  calculated  for 
a  fuel  cost  at  the  power  station  equal  to  35  frs.  per 
ton,  and  for  every  franc  rise  or  fall  in  the  price  of 
fuel  at  the  power  house,  the  price  of  energy  rises 
or  falls  by  one-tenth  of  a  centime. 

Assuming  that  a  well  is  drilled  for  four  months, 
and  then  bailed  for  eight  months,  and  allowing  for 
holidays  and  wasted  time,  the  energy  used  for  the 
well  during  the  year  would  be  35,000  KW.-hrs.,  and 
the  daily  cost  between  14  and  15  francs,  or,  allowing 
for  repairs  and  maintenance  of  the  electric  equip- 
ment, the  total  cost  should  not  exceed  15  frs.  50  c, 
equivalent  to  about  12s.  6d.,  which  can  hardly  be 
called  an  excessive  sum  for  cost  of  energy  per  day 
per  well. 


NOTES    FROM    CANADA. 


[from  our  special  correspondent.] 

As  a  result,  probably,  of  the  terrible  disasters  which 
occurred  on  the  Great  Lakes  in  the  storm  of  last 
November,  the  Dominion  Government  has  decided 
to  install  a  large  electrically  operated  fog-horn  at 
Goderich,  Ontario. 

The  Electric  Power  Company,  which  supplies 
current  over  a  large  area  in  Eastern  Ontario,  the 
power  being  chiefly  generated  on  the  Trent  Canal 
and  Trent  River,  is  evidently  following  the  ex- 
ample of  the  Hydro  Electric  Power  Commission  of 
Ontario,  as  it  is  stated  that  the  services  of  its 
engineering  staff  are  at  the  disposal  of  any  municip- 
ality, presumably  actual  or  prospective  customers, 
considering  lighting  and  power  problems. 

Montreal  proposes  to  build  a  municipal  electric 
plant  of  10,000  h.p.  capacity,  and  a  loan  of 
$2,000,000  has  been  authorized  for  this  purpose. 

On  the  French  River,  which  runs  from  Lake 
Xi pissing  to  Georgian  Bay,  a  dam  is  to  be  built  by 
the  Department  of  Public  Works  in  order  to  facili- 
tate navigation,  but  advantage  will  be  taken  of  the 
water  power  thus  made  available  to  generate  electric 
current  for  lighting  the  navigable  channels  and 
supplying  what  power  is  required  at  the  dam. 

In  the  town  of  Sudbury,  which  lies  just  north  of 
the  mouth  of  the  French  River,  it  is  proposed  to  add 
to  the  power  plant. 

The  Montreal  Tramways  Co.  has  just  built  a  car 
designed  specially  for  carrying  prisoners  from  the 
city  out  to  the  new  prison  seven  miles  away.  Fifty- 
four  passengers  can  be  carried,  and  there  are  two 
separate  compartments  arranged  so  that  the  con- 
victed persons  can  be  kept  apart  from  those  not 
convicted. 

The  Public  Utilities  Commissioner  of  Winnipeg 
has  submitted  a  report  to  the  Government  of  Mani- 
toba dealing  with  the  question  of  generating  and 
distributing  hydro-electric  power  throughout  the 
Province.  A  year  or  two  ago  there  was  talk  of  the 
possible  formation  of  a  Hydro-Electric  Commission, 
on  the  lines  of  that  already  making  such  rapid  pro- 
gress in  Ontario;  apparently  the  report  mentioned 
above  is  a  sort  of  preliminary  in  order  to  ascertain 
whether  it  would  be  worth  while  taking  up  hydro- 
electric works  in  this  manner. 

The  Commissioner  bases  his  remarks  largely  on 
information  which  has  recently  been  made  available 
by  the  publication  of  a  report  on  the  water  powers  of 
Manitoba  by  the  Water  Power  Board  of  the  Depart- 
ment of  the  Interior  at  Ottawa.  Although  the  report 
does  not  favour  the  immediate  establishment  of  a 
provincially  owned  system  and  the  building  of  many 
miles  of  high-tension  transmission  lines,  it  is  by  no 
means  hostile  to  the  idea.  The  chief  difficulty,  due 
largely  to  the  scanty  populations  to  be  served,  seems 
to  be  that  of  making  such  a  scheme  a  financial  suc- 
cess. In  this  view  the  Commissioner  is  no  doubt 
correct  as,  although  the  provision  of  cheap  electric 
power  would  certainly  attract  many  industries  and 
give  rise  to  great  increases  in  population,  yet,  even 
so,  it  would  be  many  years  before  there  could  be 
any  considerable  number  of  inhabitants  in  Manitoba, 
and  until  such  a  time  came  it  would  be  difficult  to 
make  a  large  hydro-electric  scheme  pay  its  way. 
Western  towns,  it  is  true,  have  a  reputation  and  a 
capacity  for  growing  apace,  but  where  distances  are 
so  great  and  populations  so  small  it  is  well  to  be 
cautious  in  considering  great  outlays  of  capital  for 
ambitious  enterprises. 

To  anyone  at  home,  unfamiliar  with  Canada, 
(  hitario,  the  most  thickly  populated  Province  of  the 
Dominion,  even  in  the  south-western  portion,  which 
is  the  most  densely  inhabited  section  (if  such  terms 
as  "thickly  populated"  and  "densely  inhabited" 
may  be  allowed),  seems  to  "contain  an  insignificant 
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number  oi  people     1 1"-  whi  I  i     F  On!     o  ia 

aboul  three  and  a  hall  hum  ,  thai  ol  the  Briti  ih  [lies, 
and  its  total  population  in  a  little  over  two  and  a  hall 
million  people,  or  rather  more  than  one  third  thai  oi 
the  w  bole  oi  ( lanada.  By  Ear  the  greater  number  oi 
thesi  people  live  in  the  already  mentioned  south 
ion,      Toronto,    with    nearl)     ;oo,ooo 

citizens,  is  by  Ear  the  largesl   .-n\,  othei     tain 

n     populations  of  20,000,   30,000,   or  so,   and  the 
remainder  consisting  of  little  towns  and  villa 

\\  ireless  telegraphic  communication  lias  jusl  been 
established  with  Port  Nelson,  on  Hudson  Bay;  by 
this  means  the  men  working  out  there  will  gel  the 
news  of  the  outside  world  and  life  will  undoubtedly 
be  made  much  more  pleasant.  Looking  at  a  map  of 
(  anada  and  comparing  the  centre  of  population,  con- 
sidered latitudinally,  with  the  location  of  Port 
Nelson  and  Fort  Churchill  makes  one  think  that  the 
latter  are  in  the  regions  of  the  Far  North,  and  SO 
far  as  \temperatures  are  concerned  they  really  are, 

i  Tort  Nelson  is  not  much  further  north  than 
Edinburgh.  Probably  the  immense  stretch  of  un- 
inhabited and  practically  uninhabitable  land  covered 
with  forests,  with  peat  bogs  of  enormous  extent, 
wild  and  uninviting  and  subject  to  temperatures  of 
40,  50  and  more  degrees  below  zero  in  winter,  is 
responsible  for  the  impression  referred  to.  Port 
Nelson  will  be  the  terminus  of  the  Hudson  Bay  Rail- 
way which  is  to  give  the  western  grain  markets  an- 
other outlet  to  Europe,  and  an  engineer  has  recently 
gone  to  this  place  and  Fort  Churchill  to  plan  out 
town  sites  for  these  two  places  which,  if  the  anticipa- 
tions as  to  the  utility  of  the  Hudson  Bay  route  are 
realised,  will  no  doubt  become  thriving  towns  soon 
after  the  railway  is  completed. 


CORRESPONDENCE. 


Jjttters  received  by  us  after  6  P  M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


The  Lighting  of  the  I.E.E.  Theatre. 

While  I  am  in  complete  agreement  with  your  remarks  on 
the  subject  of  tbe  lighting  of  the  I.E.E.  theatre,  I  think 
you  might  also  have  added  a  few  criticisms  on  the  ventilation 
of  the  theatre. 

There  is  a  deadly  stagnation  about  the  air  of  the  theatre 
which  is  most  depressing.  When  the  attendance  is  at  all 
large,  the  heat  and  clospness  towards  the  end»of  the  pro- 
ceedings is  very  trying.  I  may  be  told  that  the  air  is  care- 
fully filtered  and  warmed  before  it  is  passed  into  the  theatre, 
but,  speaking  for  myself,  I  should  infinitely  prefer  a  few 
open  windows  letting  in  the  possibly  impure,  but,  at  least, 
fresh  air,  from  the  river,  even  if  it  involve  some  risk  of 
draughts. 

The  atmosphere  closely  resembles  that  of  the  House  of 
Commons,  and  it  was  admitted  recently  that  the  conditions 
there  are  adjusted  to  meet  the  requirements  of  somewhat 
elderly  men. 

Surely  the  average  age  of  the  Institution  membership  is 
sufficiently  low  to  permit  of  the  admission  of  a  little  fresh 
air  without  undue  risk  to  health. 

M.  Farrer. 

Twickenham,  March  2Qth,  1914. 


I  have  noted  with  interest,  not  unmixed  with  amuse- 
ment, the  correspondence  evoked  by  the  leaderette  in  your 
issue  of  the  20th  inst.  The  implied  condemnation  of 
indirect  lighting,  as  such,  by  Mr.  Trotter,  and  the  attack,  by 
Mr.  Broadbent,  upon  the  use  of  "  shadowless  "  lighting  and 
the  employment  of  the  open-type  arc  lamp,  are  equally 
irrelevant  and  uncalled  for. 


The  fact  that  the  lighting  oi    the  theatre  Id  question, 
largely  by  tbe  Indirect  method,  baa  u>  failed  to 

give  continuous  satisfaction  net  in  any  set 

indicate  that  tin;  system  of  Indirect  lig 
fault,  bat  merely  that  insufficient  paid  to  tbe  fact 

that  not  only  both  the  light  sources  used  have  a  very  high 
••  ageing  "  coefficient,  but  that  the  Initially  high  a 
of  the  mahogany  panelling  would  increase  materially  i 
the  passage  <>t  time,  a  lap  e  of  quite  an  excusable  character 
having  regard  to  the  knowledge  of  such  factors  available 
three  or  four  years  ago. 

Inciting  the  lighting  of  the   Lecture  Theatre  at  the 
Institution  of  Civil  En  support  of   his  views,  Mr. 

Trotter  stands  self-condemned.  Reference  was  made  to 
this  installation  at  the  last  meeting  of  the  Illuminating 
Engineering  Society,  when  a  photograph  showing  tin- 
artificial  lighting  was  exhibited.  It  was  then  stated  on 
behalf  of  Mr.  Trotter  that  the  system  adopted  was  generally 
similar  to  that  used  in  the  theatre  of  the  Electrical  Engi- 
neers, that  the  average  illumination  in  foot-candles  was 
practically  the  same,  but  that  in  this  case  the  proportion  of 
the  total  illumination  contributed  by  the  direct  lighting 
was  so  small  as  to  be,  for  all  practical  purposes,  non- 
existent, whereas  in  the  case  of  the  Electrical  Institution 
Theatre,  the  proportion  so  contributed  is  just  over  25  per 
cent,  of  the  whole. 

If,  therefore,  as  Mr.  Trotter  states,  the  "  general  effect 
of  the  lighting  of  the  Civils'  Theatre  "  is  much  better," 
and  I  and  others  who  have  seen  it  quite  agree  that  it  is, 
then  it  must  be  conceded  that  the  improvement  is 
undoubtedly  attributable  to  the  fact  that  the  lighting  is  in 
this  case  more  indirect. 

Those  harrowed  by  the  contemplation  of  Mr.  Trotter's 
pen  picture  of  the  "  invalid  wearying  of  slops,  however 
nourishing,  and  longing  for  something  to  bite,"  may  also 
turn  with  relief  to  the  spectacle  of  the  "  Handy  Man  "  who, 
after  a  spell  afloat  on  hard  biscuit,  "  plumps  "  on  reaching 
port  for  a  diet  graphically  described  by  him  as  "  soft  tack  " 
or  "  mush." 

Mr.  Broadbent's  views  on  the  subject  of  "  shadowless 
lighting  would  be  interesting,  although  not  very  enlightening, 
if  such  lighting,  or  anything  approaching  it,  could  be 
obtained  in  practice.  As  it  cannot,  and  especially  as  it 
cannot  by  the  use  of  arc  lamps,  and  as,  moreover,  the 
bubble  of  "  shadowless  "  lighting  was  pricked  and  effectively 
burst  some  three  years  ago,  they  are  at  this  date  irrelevant 
in  the  extreme,  although  not  devoid  of  unconscious  humour. 
The  "fallacy  "  of  20  years  ago  that  the  light  from  open 
type  pure  carbon  arc  lamps,  or  at  all  events  from  certain 
forms  of  such,  is  the  nearest  approach  to  daylight  which  is 
yet  available  for  the  purposes  of  general  illumination  has 
also,  like  many  another  supposed  fallacy,  since  been  con- 
clusively proved  to  be  true,  and  it  is  significant  in  the 
extreme  that  amongst  those  whom  Mr.  Broadbent  so  im- 
politely describes  as  "  dupes,"  are  numbered  many  of  the 
most  progressive  and  important  firms  and  individuals  in 
the  business  world  of  to-day. 

That  indirect  lighting,  and  again  in  particular  indirect 
lighting  by  arc  lamps,  is  in  many  cases  and  for  many  pur- 
poses more  rather  than  less  efficient  than  other  forms  of 
lighting,  is  also  now  well  known  to,  and  freely  admitted  by, 
both  illuminating  and  consulting  engineers  who  have  studied 
the  subject,  as  well  as  by  many  rank  and  file  users  who, 
knowing  nothing  of  the  underlying  scientific  reasons,  have 
by  actual  experience  conclusively  satisfied  not  only  them- 
selves, but  their  employes,  that  this  is  so. 

May  I  also  point  out  to  Mr.  Broadbent,  and  to  those 
whom  his  statements  may  have  misled,  that  where  suitable 
arc  lamps  are  used — and  such  are  readily  obtainable — the 
regular  attention  which  must,  perforce,  be  given  to  them, 
does  away  with  the  bulk  of  the  losses  in  the  resultant 
illumination  due  to  the  "  ageing  "  of  the  light  sources  and 
the  deposition  of  dust  and  dirt  upon  them,  and/or  the  shades 
or  reflectors  when  these  are  used,  and  leaves  only  to  be 
reckoned  with  the  fading  or  darkening  of  the  surrounding 
walls  and  ceiling. 

Carefully  conducted  experiments  by  impartial  authorities 
have  resulted  in  the  determination  of  losses  due  to  these 
causes  of  upwards  of  40  per  cent,  in  comparatively  short 
periods  in  the  case  of  certain  light  sources. 
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There  are,  on  the  other  hand,  many  installations  of  arc 
lighting — and  even  of  the  type  of  arc  lighting  so  despised 
by  Mr.  Broadbent — in  which  the  falling-off  in  the  illumina- 
tion has  not  amounted  to  anything  material,  even  after  the 
lapse  of  several  years.  One  such,  using  inverted  arc  lamps 
of  a  make  which  shall  be  nameless,  was  spoken  of  at  the 
meeting  of  the  Illuminating  Engineering  Society  above 
referred  to,  by  a  leading  Westminster  consulting  engineer, 
who  stated  that  illumination  measurements  made  by  him 
after  some  two  years'  use  of  the  premises — a  large  modern 
store — agreed  within  a  very  small  margin  indeed  with 
those  made  when  the  lamps  were  first  installed  and  the 
premises  were  new. 

With  such  facts  as  these  upon  which  to  build  up  their 
constitution,  indirect  lighting  and  the  pure  carbon  arc  lamp 
can  withstand  with  impunity  both  the  kick  which  you.  Sirs, 
are  incorrectly  alleged  to  have  administered,  and  the  more 
general  if  less  scientific  pummelling  of  your  correspondents, 
and  will  continue  in  spite  of  all  mis-statements  to  make  more 
and  more  progress  as  their  merits  become  more  widely 
known. 

Justus  Eck. 
London,  March  30th,  1914. 


I  was  interested  in  the  discussion  upon  the  lighting  of 
the  Institution  theatre,  interested  because,  as  I  see  it,  neither 
your  good  selves  nor  your  correspondents  fully  grasped  the 
intricacies  of  the  problem.  As  it  appears  to  me,  there  are 
many  situations  where  the  indirect  light  fitting,  with  its 
fiat  shadowless  light,  is  not  suitable,  and  where,  apart  from 
the  decorative  value  of  the  fitting,  the  light  itself  must  be 
considered,  not  so  much  from  the  efficiency  as  from  the 
a-sthetic  standpoint. 

I- or  instance.  I  have  seen  it  claimed  that  indirect  light- 
ing has  been  successfully  applied  to  installations  in  churches. 
I  should  beg  leave  to  doubt  that  unqualified  statement. 
I  would  suggest  that  whereas  such  lighting  might  by  some 
people  be  considered  successful  in  the  kind  of  meeting  place 
which  is,  by  courtesy,  called  a  church,  yet  one  feels  that  the 
beauty  of  our  cathedrals,  and  of  most  of  our  churches, 
depends  to  no  small  extent  upon  the  subtle  and  beautiful 
use  of  light,  and  the  no  less  beautiful  use  of  shadows  with 
their  mystery. 

There  is  something  here  more  than  "  foot-candles "  and 
"  lumens  ;"  there  is  something  metaphysical  in  the  effect  such 
shadows  create  upon  the  human  mind,  and  not  always  the 
ignorant  human  mind. 

In  quite  another  connection  the  same  considerations 
arise.  1  have  heard  lighting  engineers  discuss  the  un- 
scientific lighting  of  certain  restaurants,  and  other  places  of 
public  resort.  They  evidently  thought  that,  say,  Frascati's 
would  be  improved  by  being  illuminated  with  the  fiat 
shadowless  light  of  the  indirect  system  ;  I  doubt  whether 
they  would  enjoy  the  change.  When  one  is  sitting  at  a 
well-laid  table  in  a  public  room,  and  the  bubbles  are  rising 
in  one's  glass,  and  there  are  pretty  faces  and  the  glint  of 
jewels  to  look  upon,  it  is  one's  senses,  and  not  one's  sense, 
that  make  demands  ;  and  the  designer  and  decorator  of 
such  places,  if  he  knows  his  work,  will  continue  to  sin  in 
point  of  efficiency  in  the  same  old  way. 

A  more  homely  illustration  is,  perhaps,  the  ordinary 
dining-room  fitting  with  a  silk  shade,  brightly  illuminating 
the  table  and  diners,  but  leaving  the  rest  of  the  room  in 
shadow.     The  mere  idea  suggest  comfort  and  pleasure. 

I  would  suggest  to  the  advocates  of  the  new  forms  of 
lighting  that  it  is  possible  to  do  their  cause  harm  by  undue 
insistence  upon  its  merits.  There  are  many  positions  where 
it  is  absolutely  right,  but  there  are  more  where  it  is 
absolutely  wrong. 

The  world  does  not  consist  solely  of  insurance  offices  and 
lecture  theatres,  and  although  such  delectable  places  are 
often  perfectly  illuminated  by  our  lighting  experts,  one  feels 
that  even  an  illuminating  engineer  might  object  to  living  in 
them  always. 

T.  Hirkett, 

\ln  iidijei  .  Siwjilf.r   ('oittlints.    I.lil., 

ttingt  Department, 
Birmingham,  March  80/ft,  191  1. 


Maintaining  High  Power  Factor. 

In  reply  to  "  R.  E.  M.'s  "  letter  appearing  in  your  issue 
of  the  20th  inst.,  I  beg  to  submit  the  following  : — 

1.  There  is  no  hard  and  fast  rule.  As  a  rough  rule,  it 
may  be  said  that  when  running  off  the  mains  of  a  supply 
company,  the  horse-power  of  a  squirrel-cage  motor  which 
has  to  start  on  heavy  load  should  not  exceed  5  per  cent,  of 
the  k.v.a.  of  the  total  minimum  generating  plant,  or  10  per 
cent,  if  it  starts  on  light  load.  On  a  large  power  system 
lower  figures  than  the  above  would  have  to  be  taken.  <  In 
a  self-contained  system  such  as  a  group  of  collieries  with 
their  own  generating  plant,  these  figures  may  be  easily 
doubled.  On  the  Continent  in  certain  districts  rigid  laws 
exist  forbidding  the  use  of  squirrel-cage  motors  above  a 
certain  size. 

2.  In  most  cases  the  station  engineer  will  look  after  his 
own  power  factor  by  having  an  over-excited  synchronous 
motor  running  in  his  own  station. 

.'!.  "  EL  E.  M."  will  find  numerous  examples  in  any  good 
book  on  alternating  currents. 

I .  Proceedings  Institution  Electrical  Engineers,  "  Starting 
and  Speed  Control  of  Induction  Motors,"  by  F.  ('.  Aldous. 

John  Barratt. 
Middleton,  March  20th,  1914. 


Crane  Motors  at  the  County  Hall. 

We  note  in  the  current  issue  of  your  journal  that  there 
is  an  article  on  the  "  Electrical  Power  Applications  in  the 
Construction  of  the  County  Hall,  Westminster,"  and  whilst 
reference  is  made  to  Mes&rs.  Siemens  and  the  Lancashire 
Dynamo  Co.  as  being  makers  of  certain  motors,  no  mention 
is  made  of  the  fact  that  we  supplied  the  motors  on  all  the 
Scotch  cranes  supplied  by  Messrs.  Butters  Bros,  on  this 
contract,  these  being  the  20-u.P.  motors  referred  to  (see 
first  column  on  page  54 1 ).  We  have  supplied  at  least  seven 
of  these  20-h.p.  motors  for  this  contract,  and  in  pointing 
this  out  we  might  remark  that  we  have  in  many  instances 
noticed  in  various  technical  journals,  when  describing  elec- 
trical installations  of  this  kind  where  our  motors  have  been 
in  use,  that  no  mention  has  been  made  of  our  name,  and  we 
think  it  only  due  that  we  should  have  similar  recognition 
as  our  competitors  in  such  circumstances  as  these. 

For  J.  P.  Hall  &  Co.,  Ltd., 

A.  G.  HALL,   Director. 

Oldham,  March  30th,  1914. 

[We  regret  very  much  that  due  credit  was  not  given  to 
our  correspondents  for  their  share  in  this  undertaking, 
regarding  which  we  had  no  information.  While  we  are  not 
concerned  with  the  failings  of  other  journals,  we  always 
endeavour  to  ensure  that  justice  shall  be  accorded  in  our 
pages  to  all  who  bear  a  share  in  any  noteworthy  under- 
taking.— Eds.  Elec.  Rev.] 


Load,  Strength,  Stress  and  Strain. 

The  writer  of  the  article  under  the  above  heading  in 
your  issue  of  March  27th  has  called  attention  to  a  source  of 
confusion  which  undoubtedly  exists.  I  am  not  sure,  how- 
ever, that  he  succeeds  in  making  matters  much  clearer,  nor 
do  I  find  that  his  view  as  to  the  correct  use  of  the  term 
"  stress  "  is  the  one  which  is  generally  supported  by  writers 
on  mechanics. 

Unless  I  misread  his  argument,  his  contention  is  that  the 
only  correct  use  of  the  term  "  stress  "  is  its  employment  as 
synonymous  with  "  unit  stress,"  when  it  is  measured  in 
terms  of  lb.  or  tons  per  unit  of  section. 

On  referring  to  some  half-dozen  text-books  on  mechanics, 
taken  at  random  from  my  shelves,  I  find  that  in  every  case, 
except  one,  stresses  are  taken  as  measurable  in  lb.  or  tons, 
and  that  a  distinction  is  drawn  between  such  stresses  and 
"intensity  of  stress"  or  "unit  stress"  which  can  be 
measured  in  lb.  or  tons  per  square  inch.  The  exception  is. 
curiously  enough,  Prof.  Perry's  "  Practical  Mechanics," 
which  states  that  "  stress  is  the  load  per  square  inch,"  and 
proceeds,  two  or  three  pages  later,  to  speak  of  the  stress  per 
square  inch,  a  manifest  "contradiction  in  terms"  of  his 
previous  definition — a  contradiction  which  may  be  noted 
also  in  the  article  in  your  columns  (see  third  paragraph). 
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Surehj  we  art  bo  accustomed  bo  speaking  of  "stress 
diagraiBB"  and  the  calculation  of  n  esses"  in  the 

members  of  structures,  that  we  cannot  limit  ourselvi 
using  "  BtreBB  "  in  the  sense  suggested  by  your  contributor. 
The  term  "strength  "  can  just  as  easily  be  defined  in  h 
of  "tons  per  square  inch  "  as  in  Lous,  whereas  your  con- 
tributor  appears  to  limit  the  use  of  tins  term  so  as  to  make 
it  synonymous  with  "  total  breaking  load,"  and  to  ezolndi 
its  meaning  as  defined  by  "  breaking  load  per  Bquare  inch  of 
lotion." 

Tn  conclusion,  I  think  that  clearness  is  to  be  reached  by 
indicating  the  units  adopted  when  speaking  of  "stress," 
"  strength,"  "  load,"  &c,  rather  than  by  fixing  an  arbitrary 
meaning  to  these  general  terms,  which  is  not  universally 
accepted. 

Charles  F.  Smith. 

Leeds,  March  29$,  1014. 


Appointment  of  an  Assistunt  Electrical  Engineer. 

I  applied  for,  and  received,  a  form  of  application  for  the 
above  position,  and  I  found  one  of  the  conditions  of  appoint- 
ment (Item  No.  10)  read  as  follows  : — No  application  will 
be  considered  unless  the  certificate  at  the  end  of  this  form 
is  signed  by  the  head  of  the  department  where  the  applicant 
is  at  present  employed. 

I  wish  to  protest  against  the  insertion  of  such  a  condition 
as  this.  How  many  of  us  would  care  to  go  to  our  chief 
engineer  and  ask  him  to  sign  a  form  of  application  for  a 
berth  elsewhere  ?  In  my  own  case,  if  I  did  such  a  thing  I 
should  be  asked  to  resign,  although  I  have  many  years  of 
service  to  my  credit.  I  think  this  is  not  only  a  hard  conditiou 
but  unreasonable,  as  I  for  one  am  barred  because  it  would  not 
be  policy  for  me  to  let  my  employer  know  I  thought  of 
leaving,  more  especially  as  I  consider  my  chances  were  good 
on  account  of  having  had  Diesel  experience,  this  station 
having  Diesel  engines. 

Chief  Assistant. 

The  Borough  of  Worthing  recently  advertised  for  a  chief 
assistant  electrical  engineer,  maximum  salary  £175  per 
annum  ;  applications  had  to  be  made  on  a  special  form 
supplied  by  the  borough.  One  of  the  conditions  of  the 
application  was  that  "  No  application  will  be  considered 
unless  the  certificate  at  the  end  of  this  form  is  signed  by 
the  head  of  the  department  where  the  applicant  is  at  present 
employed."  The  certificate  read  as  follows  : — "  I  have 
perused  the  replies  to  the  questions  on  this  form  and  the 
information  contained  therein  is  correct."  The  questions  on 
the  form  are  rather  more  detailed  than  is  customary  ;  they 
relate  to  age,  health,  married  or  single,  present  and  past 
employment,  with  dates,  salary,  &c,  practical  and  theoretical 
training,  with,  dates,  examinations  passed,  degrees  held, 
central  station  and  mains  experience  with  dates,  all  this  to 
be  certified  as  correct  by  the  head  of  the  department  where 
the  applicant  is  at  present  employed.  In  my  opinion,  no 
chief  engineer  could  sign  one  of  these  forms  conscientiously, 
and,  again,  it  is  grossly  unfair  to  force  all  applicants  for 
the  position  to  inform  their  present  chiefs  that  they  are 
applying  for  another  position  ;  it  is  generally  quite  time 
enough  to  let  them  know  when  you  have  obtained  the 
position.  I  cannot  help  thinking  that  the  certificate  is  on 
the  application  form  by  an  oversight.  I  know  that  a 
number  of  very  efficient  men  have  not  been  able  to  apply 
for  the  position  owing  to  the  fact  that  they  did  not  think 
it  advisable  to  get  their  chiefs  to  sign  the  certificate,  and 
I  believe  in  one  or  two  cases  chiefs  have  refused  to  sign 
on  the  plea  that  they  could  not  guarantee  the  correctness  of 
the  replies  to  questions  with  regard  to  previous  positions. 
I  enclose  a  copy  of  the  form  in  question. 

W.  J.  Ebben, 

Hon.  Sec,  A.E.S.E. 

London,  N.E.,  March  31s/1,  1914. 


a.K.s.i;.  an    responsible  for  tl.  tfeive 

Committee  of  th 

d  emphaticaUj    the    statement    that   the    k 

involved  in  any  way  in  the  pre  enl  dispute,  or  is  connected 
with  or  co-operating  with  any  Trade  Union,  and  also  to  state 
that,  the    LE.S.E.  ii   i  ono  rned,  thai 

will  not  be  affected. 

The   inference  thai  ha     beei    dp    •■  ;     k  daily 

Press  reports  by  a  Dumber  of  provincial  membei 
tive  members  and  others,  seems  to  be  that  the  London 
members  of  the  A.lvS.K.  are  about  to  strike,  which  is 
absurd.  Anyone  who  knows  the  minds  of  the  members  of 
the  present  Executive  Committee  and  the  London  District 
Committee  (who  are  responsible  for  the  conduct  of  the 
general  business  of  the  Association  and  the  London  district 
respectively),  will  realise  the  absurdity  of  the  mere 
suggestion  of  a  strike  of  A.E.S.E.  members;  in  fact, 
the  general  body  of  the  members  as  well  as 
the  members  of  the  various  committees  of  the 
A.E.S.E.  I  am  convinced  would  not  strike,  as  they  are  quite 
certain  that  they  can  better  their  general  working  conditions, 
salaries,  Ac.,  and,  incidentally,  raise  their  status  by  methods 
of  a  more  peaceful  character. 

Recently  the  chief  engineer  of  a  large  London  supply 
authority  expressed  a  wish  to  the  writer  that  the  A.E.S.E. 
would  become  of  such  standing  that  chief  engineers  requir- 
ing to  fill  vacancies  in  their  stations  could  insist  on  having 
a  member  of  the  A.E.S.E.,  membership  of  thaA.E.8 
being  the  "  hall-mark  "  of  efficiency. 

It  is  the   aim   of  the  present  Executive  Committee  to 
endeavour   to   attain  this  high  standing,   at  the  same  time 
using  every  effort  to  improve  the  general  working  conditions 
and  salaries  of  all  engineers  in  charge  of  electrical  plant. 
W.  J.  Ebben, 

Hon.  Secretary,  A.E.S.E. 

London,  March  31s/,  1914. 


Railway  Rates  and  Charges. 

I  shall  be  glad  if  you  will  kindly  allow  me  to  trespass  a 
little  on  the  space  of  the  "  Correspondence "  columns  of 
your  valued  paper,  to  call  the  attention  of  traders  generally 
to  the  increases  in  the  rates  and  charges  at  present  being 
enforced  by  the  various  railway  companies. 

There  is  the  4  per  cent,  on  all  rates  excepting  class  rates, 
straw,  coal  and  coke,  timber,  and  live  stock.  It  cannot  be 
admitted  by  any  that  the  recent  increase  in  wages  paid  by 
the  companies  amounts  to  anything  like  4  per  cent.,  and  it 
is  very  singular  that  with  one  or  two  exceptions,  every  com- 
pany shows  such  an  increase  in  its  returns  just  completed,  as 
to  warrant  the  payment  of  increased  dividends  ;  it  is,  there- 
fore, apparent  that  a  2  per  cent.,  or  at  the  most  a  2  J,  per 
cent.,  increase  would  be  ample  to  meet  the  extra  expendi- 
ture incurred  ;  further,  the  companies  are  charging  the 
4  per  cent,  on  the  maximum  fixed  terminal  and  service 
charges,  in  addition  to  the  actual  conveyance  rates,  which  is 
not  legal. 

Erroneous  charges  occur  in  many  instances  in  charging 
goods  in  their  wrong  classes,  and  not  in  accordance  with  the 
railway  classification  and  regulations,  and  errors  in  weight — 
charging  4-ton  consignments  at  2-ton  rates,  where  no 
4-ton  rate  is  in  operation,  instead  of  getting  a  4-ton  rate 
fixed.  As  regards  the  classification  at  present  in  operation, 
the  following  are  a  few  of  the  modifications  which  should  be 


The  Policy  of  the  A.E.S.E. 

The  daily  Press  has  recently  informed  the  public  at 
large  that  owing  to  the  present  wiremen's  dispute  London 
will  probably  be  without  its  tramway,  tube  and  electric 
light  and  power  services.     As  some  of  the  members  of  the 


Castings,  brass  or  light  iron,  should  be  Class  2. 

Electroliers  and  electric  fittings  should  be  Class  3. 

Calculating  and  cash  registering  machines  in  parts, 
packed,  should  be  Class  3  ;  fitted,  packed,  Class  4. 

Tools,  engineers',  in  cases,  should  be  Class  2. 

Tubes,  brass  or  copper,  packed,  should  be  Class  2  ;  not 
packed,  Class  3. 

Chemicals  (not  dangerous),  in  bags  or  bales,  should  be 
Class  1  ;  in  casks  or  iron  drums,  Class  2. 

Paints  in  casks,  drums  or  tins,  packed  in  cases,  should  be 
Class  1. 

Varnish  in  casks,  drums  or  tins,  packed  in  cases,  should 
be  Class  2. 

The  above  are  only  a  few  instances  which  show  how  the 
friendly  relations  between  buyer  and  seller  may  be  upset  through 
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railway  carriage  overcharges,  as  when  a  customer  is  charged 
an  excessive  rate  repeat  orders  are  rarely  placed. 

Traffic  is  conveyed  by  the  particular  company's  own  routes 
to  whom  it  is  first  handed,  whereby  delays  frequently  arise, 
together  with  late  arrivals  for  markets,  &c,  claims  resulting 
being  inevitably  refused  by  the  companies,  when,  if  sub- 
mitted in  accordance  with  law  of  carriage,  they  would  have  to 
be  admitted.  Shorter  routes  exist  in  the  majority  of  cases, 
and  if  goods  were  fully  and  properly  consigned,  they  would 
receive  much  quicker  transit. 

Then  there  is  the  very  important  question  of  rebates,  to 
which  traders  are  entitled  in  many  cases,  i.e.,  private 
sidings,  loading  and  unloading  of  goods,  cartage  and  delivery, 
returned  empties,  &i\,  these  allowances  being  lost  by  traders 
through  their  ignorance  of  railway  matters  and  not  availing 
themselves  of  the  services  of  fully  qualified  railway 
specialists  in  the  handling  of  their  railway  and  shipping 
business.  Many  rates  are  excessive,  not  being  based  on  the 
shortest  mileages  or  rates  from  other  stations  taken  in 
comparison. 

The  charges  for  demurrage  should  not  be  raised — this  would 
not,  in  many  cases,  be  necessary  if  traders  were  allowed  four 
days  instead  of  the  two  days,  as  at  present,  for  unloading 
traffic,  and  if  then  incurred  should  be  at  the  rate  of  Gd.  per 
truck  per  day,  and  not  1  s.  lid.  and  3d.  per  sheet  per  day,  as 
is  now  enforced. 

What  is  necessary,  undoubtedly,  is  a  strong  Railway  and 
Shipping  Traders'  Protection  Association,  and  those  interested 
are  cordially  invited  to  communicate  with  me,  when  1  shall 
be  pleased  to  render  any  assistance  in  my  power. 

J.  E.  Thompson,  F.C.I. 

86,  May  Lane,  King's  Heath,  Birmingham, 
MtcI,  28ft,  1914. 


LEGAL. 


\V.\k  Office  r>.  Kirkland  ft  Capper,  and  J.  H.  T.  Wooijd. 
(.Continued  from  jmge  542.) 

Tni:  Solicitor-General,  continuing-  his  opening  statement  in 
great  detail,  said  that  by  Clause  13  of  the  War  Office  specification, 
it  was  provided  that  the  conductors  were  in  all  cases  to  be  acces- 
sible to  authorised  persons,  they  were  to  be  enclosed  in  casing  or 
conduit,  carried  on  cleats,  or  to  be  lead-covered.  It  was  provided 
that  a  particular  sort  of  conduit,  namely,  "  barrel,"  was  to  be 
employed  for  the  protection  of  conductors  when  buried  below 
plaster  or  in  concrete  work,  and  that  lead-covered  conductors 
might  be  used  in  any  situation,  provided  the  conductors  were 
accessible,  and  might  be  run  through  walls  or  partitions,  or  under 
plaster  for  short  lengths,  e.g.,  behind  cornices  or  mouldings.  It 
was  also  provided  that  in  order  to  comply  with  the  condition  as 
to  accessibility  the  lead-covered  conductors  might  require  to  be 
drawn  into  conduit  or  otherwise  protected.  Lead-covered  conductors 
where  liable  to  mechanical  injury  were  to  be  drawn  into  conduit. 
It  was  complained  that  Kirkland  ft  Capper  negligently  allowed  the 
contractors  to  employ  lead  -  covered  conductors  buried  in  the 
plaster  without  conduits  and  without  any  strong  covering  or  pro- 
tection of  sufficient  strength  to  resist  a  nail,  or  any  sufficient 
protection  at  all,  and  to  carry  the  conductors  over  rough  walling 
and  rough  corners,  so  that  the  lead  covering  became  broken. 
It  was  also  said  that  the  defendants,  Kirkland  ft  Capper,  negli- 
gently allowed  the  contractors  to  lay  the  lead-covered  conductors 
in  an  irregular  way  so  that  the  defendants  did  not  have  any 
record  of  the  places  where  they  were  laid.  So  complete  was  the 
failure  of  the  installation,  that  the  War  Office  had  to  renew  the 
wiring  over  the  whole  building,  Messrs.  Foote  &  Milne,  elec- 
tricians, being  paid  about  £1,400  for  the  work. 

Sib  Stanley  Bi(  kmaster,  dealing  with  the  defences,  said  that 
in  answer  to  certain  interrogatories  as  to  the  terms  upon  which 
they  were  engaged,  the  defendants  had  stated  : — Answer  of  Mr. 
Woodd  :  The  plaintiff,  through  me,  appointed  Messrs.  Kirkland  and 
Capper  as  experts  to  prepare  plans  for  and  to  supervise  the  elec- 
trical engineering  and  lighting  work  for  a  payment  based  on  the 
cost  of  work  carried  out  under  their  supervision.  Their  payment 
was  to  be  at  the  usual  rate  of  5  per  cent.,  and  in  accordance  with  a 
then  standing  agreement  between  myself  and  Messrs.  Kirkland  and 
Capper,  1  per  cent,  out  of  this  5  per  cent,  was  to  be  paid  by  them 
to  me  for  services  to  be  rendered  by  me  to  Messrs.  Kirkland  and 
Capper  in  connection  with  the  work,  for  which  I  should  not  have 
been  entitled  to  charge,  and  did  not  charge,  the  plaintiffs.  I  do 
not  myself  recollect  what  was  said  as  to  which  of  us  was,  or  were, 
to  be  responsible  to  the  plaintiffs,  but  it  was  common  ground 
between  ua  that  Messrs.  Kirkland  A:  Capper  would  be.  The  answer 
of  Kirkland  &  Capper  was  as  follows:  The  plaintiff,  through  the 
defendant  Woodd,  appointed  Messrs.  Kirkland  &  Tapper  to  prepare 
plans    for    and    to     supervise     the     electrical     engineering     and 


lighting  work  for  a  payment  based  on  the  cost  of  work  carried 
out  under  their  supervision.  This  payment  was  to  be  at  the 
usual  rate  of  f>  per  cent.,  and  in  accordance  with  a  then  standing 
agreement  between  Mr.  Woodd  and  Messrs.  Kirkland  it  Capper, 
1  per  cent,  out  of  that  5  per  cent,  was  to  be  paid  by  them  to  the 
defendant  Woodd  for  services  to  be  rendered  by  the  defendant 
Woodd  to  Messrs.  Kirkland  ft  Capper  in  connection  with  the  works 
for  which  the  defendant  Woodd  wonld  not  be  entitled  to  charge, 
and  did  not  charge,  the  plaintiff.  The  defendants,  Kirkland  and 
Capper,  were  to  act  as  responsible  experts.  So  far  as  the  defen- 
dants, Kirkland  &  Capper,  recollect,  no  further  terms  were  agreed, 
and  in  particular  nothing  was  said  as  to  the  responsibility  of  the 
defendant  Woodd. 

The  Solicitor-General  said  that  the  installation  was  such  a 
failure  that  he  would  show  that  at  an  important  function  soon  after 
the  opening  of  the  establishment  the  whole  place  was  plunged 
into  darkness.  There  was  an  inspection  in  March,  1909,  by  the 
Westminster  Electricity  Supply  Corporation,  who  found  that  there 
were  serious  defects.  The  Solicitor-General  said  that  a  War  Office 
electrical  engineer,  named  Mr.  Allan  Kirk,  had  inspected  the  electric 
installation  at  the  place  and  had  reported  as  follows  regarding  the 
section  comprising  C.O.'s  quarters  and  officers'  mess  at  the  Royal 
Army  Medical  College,  Millbank,  S.W.  : — 

"  The  electrical  supply  is  obtained  from  the  Westminster  Electric 
Supply  Corporation  on  the  three-wire  Bystem  (continuous-current) 
having  a  pressure  of  400  volts  between  the  outers.  The  three-wire 
supply  is  divided  at  the  main  switches  to  give  two  supplies  at  200 
volts  with  a  meter  on  each  side  controlling  two  equal  installa- 
tions, each  wired  on  to  the  two-wired  looped  distribution  board 


"The  whole  of  the  circuit  wiring  has  been  carried  out  with  twin 
lead-covered  v.i.r.  wires  buried  in  the  plaster.  This  system,  unless 
very  carefully  installed,  invariably  breaks  down  due  to  the  lead 
covering  being  damaged  by  '  kfnking '  or  abrasions,  and  in  any 
building  where  there  is  a  possibility  of  nails  being  driven  into  the 
plaster  the  system  becomes  dangerous.  In  the  present  instance 
the  workmanship  appears  to  have  been  defective,  the  reasons  for 
this  statement  being  that  on  one  piece  of  wire  being  taken  out  the 
lead  covering  had  evidently  been  torn  against  a  sharp  edge  of  the 
brickwork  whilst  being  installed,  the  rubber  insulation  had  broken 
down  and  the  wires  were  fused  ;  further,  the  lead  covering  and 
tape  on  all  the  wires  where  attached  to  boards,  fittings,  fto.,  have 
been  carelessly  trimmed  back,  and  no  attempt  seems  to  have  been 
made  to  connect  the  wires  up  in  their  proper  order,  even  the 
sub-mains  in  one  instance  having  been  wrongly  connected.  The 
defects  are  not  merely  isolated  cases,  but  are  general  over  the 
whole  installation,  due  to  the  fracture  in  the  first  instance  of 
the  lead  covering  and  contingently  to  the  failure  of  the  rubber 
insulation. 

"In  a  twin  lead-covered  system,  assuming  that  the  lead  covering 
is  intact  throughout  and  that  the  rubber  insulation  is  perfect, 
no  electrolytic  or  chemical  action  will  occur,  and  there  is  no 
proved  instance  of  lead  being  attacked  by  plaster  or  its  components, 
so  far  as  I  am  aware. 

"  The  distribution  boards  appear  to  be  of  inferior  make  and  poor 
insulating  qualities  ;  the  latter  defect  is  probably  due  to  metallic 
veins  in  the  insulating  bases  and  lack  of  efficient  bushing  pieces. 

"  The  flexible  wires  throughout  are  in  poor  condition,  the 
vulcanised  rubber  having  perished  and  cracked  in  many  places  :  the 
practice  of  knotting  the  flexible  wires  inside  the  ceiling  roses  to 
act  as  cord  grips,  which  has  been  resorted  to,  is  very  unsatisfactory. 
"  There  is  an  entire  absence  of  labels,  lists,  or  other  means  of 
identifying  the  lights  controlled  by  the  various  fuses,  or  any  of  the 
main  or  sub-distribution  boards." 

The  Solicitor-General  went  on  to  refer  to  correspondence  that 
took  place  when  the  matter  got  into  the  solicitor's  bands.  The 
Solicitor-General  said  there  was  a  letter  on  behalf  of  Kirkland  and 
Capper,  in  which  (he  alleged)  there  was  no  denial  of  the  use  of  the 
lead-covered  wiring  that  the  War  Office  said  caused  the  breakdown 
of  the  system,  but  which  suggested  that  the  lead  wiring  system 
was  introduced  at  the  instance  of  Woodd.  In  effect,  the  letter  said 
"it  was  Woodd  who  made  us  do  what  we  did,  and  it  is  on  Woodd 
that  the  responsibility  must  rest."  Their  use  of  the  lead  wiring 
they  did  not  appear  to  challenge,  but  they  only  said  it  was  a 
question  as  between  themselves  and  Woodd  which  of  the  two  was 
liable. 

In  reply  to  a  comment  by  Mr.  Walter,  K.C.,  the  Solicitor- 
General  said  with  emphasis:  "What  we  say  is  perfectly  clear. 
We  say  that  there  was  negligence  in  permitting  lead  wiring  to  be 
used,  and  that  the  ueeof  that  wiring  caused  the  breakdown  of  the 
whole  system."  The  Solicitor-General  went  on  to  say  that  Mr. 
Woodd  was  asked  to  explain  why — contrary  to  the  contract — he 
allowed  the  lead-covered  wiring  to  be  buried  in  plaster,  and  a  reply 
was  received,  but  he  declined  to  accept  full  responsibility.  There 
was  no  serious  attempt  to  contest  the  allegation  that  the  use  of 
this  particular  form  of  conductor  caused  great  mischief,  but  what 
was  disputed  was  liability.  Mr.  Woodd  had  the  superintendence  in 
general  terms  of  the  lighting,  although  the  actual  work  was  given 
out  to  experts,  but  if  Woodd  directed  the  use  of  a  system  contrary 
to  the  builders'  contract  it  was  a  breach  of  his  duty  as  an  architect. 
Messrs.  Kirkland  ft  Capper  were  employed  by  the  War  Office  to  see 
that  the  work  was  carried  out  according  to  the  specifications,  and 
that  they  clearly  did  not  do,  because  they  permitted  the  wires  to  be 
placed  in  a  manner  that  the  specifications  prohibited.  The 
question,  therefore,  was,  did  this  system  of  wiring  cause  the 
mischief  complained  of? — and  counsel  thought  there  could  be  only 
one  answer  to  that  question. 

The  other  side  said  the  test  the  War  Office  had  made  was  unsatis- 
factory i>k  it  tested  the  fittings,  but  he  would  point  out  to  the  Court 
that  when  the  final  test  was  effected  they  tested   nothing  but  the 
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wirt'H.  Thoy  got  rid  ol  all  the  fittingH  and  took  the  naked  wired 
from  tho  load  eovorH,  and  toffcil  thttD  in  8Mb  case,  :<o  that,  w  In  i 
tin-  belt  wan  made  in  .Inly,  1910,  the  failures,  however  they  might 
be  explained,  wore  due  to  failures  in  the  lead  covered  circuits.     Mr. 

Woodd  disclaimed  all  responsibility,  and  said  the  trork  «»«  executed 

by  contractors  appointed  by  the  War  Office  under  a  contract  that  he 
had  never  aeon.  Ho  added  :  "  It  won  tested  and  approved  not  only  l>y 
the  oxportH  employed  to  superintend  its  execution  (under  Clause  1 <1  of 
my  conditions  of  employment  an  architect  for  these  buildings),  but 
also  by  a  representative  of  the  War  Department  who  declared  the. 
installation  to  bo  satisfactory  in  June,  l'.iOX,  more  than  a  year  after 
the  buildings  and  installation  had  been  taken  over  for  occupation." 
It  was  pleaded  in  defence  also  that  there  was  negligent  user  of 
the  installation,  and  the  particulars  of  negligent  user  said  fuseH 
were  removed  and  copper  wire  substituted.  This  would  involve 
that  you  plaoed  in  a  fuse  box  a  piece  of  wire  that  could  stand  a 
much  stronger  electric  current  than  the  fuse  wire  that  had  been 
taken  away.  That  meant  you  might  transmit  into  your  circuit  a 
stronger  current  than  would  otherwise  be  there,  but  that  would 
not  in  any  way  affect  the  stability  of  the  circuit  if  the  circuit  were 
properly  laid  and  properly  protected.  The  next  thing  is  this  :  "The 
fittings  wore  altered  in  position  and  refixed  in  a  clumsy  unworkman- 
like manner  and  unsafe  manner."  That  does  not  affect  the 
circuits  tested  in  the  way  in  which  these  circuits  were  tested  in 
January,  11)10.  "  The  distribution  boards  were  not  kept  clean,"  is 
one  observation  applied  to  them. 

The  Solicitor-General  then  proceeded  to  call  expert  evidence  in 
support  of  the  case  for  the  War  Office. 

Me.  Allan  Kirk,  A.M.I.E.E.,  said  he  had  had  25  years'  experience 
in  electrical  work,  and  was  now  in  the  service  of  the  War 
Department.  Before  entering  that  he  had  10  years  in  private 
practice.  He  had  tested  many  installations.  With  regard  to  the 
use  of  insulated  wiring  covered  by  lead,  he  had  examined  installa- 
tions where  that  system  had  been  adopted.  It  was  not  usual  to 
adopt  that  system  where  it  was  necessary  to  lay  the  conductors 
behind  plaster,  as  it  was  impossible  to  lay  it  in  plaster  without 
faults  occurring.  He  had  examined  some  5,000  installations,  and 
in  about  the  five  cases  only  where  this  system  was  employed  he 
found  it  had  broken  down.  In  February,  1909,  he  inspected  this 
particular  installation,  and  made  the  report  that  had  been  referred 
to.  He  found  nothing  wrong  till  he  came  to  the  sub-fuse  boxes  ; 
at  the  latter  he  made  tests  to  see  if  the  circuits  were  in  order,  and 
the  failures  were  discovered.  They  were  due  to  the  use  of  lead- 
covered  wires  buried  in  plaster  without  any  protection.  He  thought 
alterations  made  by  the  Royal  Engineers  might  have  affected  five 
circuits  only.  The  failure  to  keep  the  distribution  boards  clean 
could  not  account  for  the  defects  that  he  found.  The  cost  of 
wiring  with  lead-covered  conductors  put  into  the  plaster  as  here 
was  less  than  that  of  wiring  through  properly  screwed  or  protected 
conduits.  He  reckoned  the  difference  in  the  cost  of  the  two 
systems  for  the  work  here  was  £268  17s.  8d. 

Witness  expressed  the  opinion  that  except  for  [the  danger  of 
external  injury,  lead  in  plaster  would  be  safe  if  it  could  be  laid 
without  injury,  but  his  view  was  that  this  could  not  be  done.  He 
had  heard  that  at  Guy's  Hospital  they  had  a  twin  lead-covered 
system,  and  he  would  like  to  be  able  to  inspect  it. 

He  added,  that  the  plaster  in  the  majority  of  places  put  on 
top  of  the  Frazzi  blocks  was  deep  enough  to  bury  a  2th  barrel 
pipe.  He  believed  that  substantially  the  floors  and  ceilings  of  all 
the  storeys  were  made  of  Frazzi  blocks.  The  fact  that  on  the  ground 
floor  alone  of  the  laboratory  there  were  202  pendant  lights  that  all 
came  through  Frazzi  blocks  was  quite  immaterial. 

Replying  to  Mb.  Walter,  K.C..  Mr.  Kirk  said  that  he  had  been 
with  various  electrical  firms.  He  was  supervising  foreman  for 
Smeaton  &  Page,  and  had  done  practical  work.  There 
certainly  were  faults  between  the  sub-boards  and  the  connector- 
boxes  that  were  apart  from  cases  where  the  Royal  Engineers  had 
put  in  new  meters.  He  was  not  prepared  to  agree  with 
counsel's  suggestion  that  every  defect  in  the  installation  arose 
where  the  Royal  Engineers  had  tampered  with  the  work.  He  was 
not  cognisant  of  his  own  personal  knowledge  of  the  alterations 
that  were  made  by  the  Royal  Engineers. 

Mr.  Walter,  during  the  cross-examination,  remarked  that  he 
had  never  heard  of  a  more  disgraceful  usage  than  this  electrical 
installation  had  been  subjected  to. 

Re-examined  by  the  Solicitor-General,  Witness  said  the 
main  defects  were  not  discovered  between  the  sub-fuse  boxes  and 
the  connecting  boxes,  but  between  the  connecting  boxes  and  the 
lights.  He  could  not  explain  that ;  it  was  a  matter  of  luck. 
He  denied  that  any  of  the  defects  were  resultant  upon  any 
alterations  effected  by  him. 

Mr.  William  Henry  Patchell,  M.I.E.E.,  was  the  next 
witness.  He  said  he  was  called  in  with  regard  to  the  present 
matter  about  a  year  ago,  and  on  various  occasions  he  made 
inspections  of  this  electrical  installation.  He  understood  that  it 
was  in  April,  1911,  that  Messrs.  Foote  &  Milne  had  completed  their 
work  under  the  new  contract.  He  only  heard  of  the  old  instal- 
lation in  March,  1913.  He  had  examined  a  number  of  specimens 
of  the  lead-covered  wire  and  other  things  taken  from  the  buildings, 
and  he  had  read  the  specifications  and  the  material  documents  in 
the  case.  To  run  lead-covered  wires  buried  in  plaster  was  a 
dangerous  thing  ;  the  risks  were  too  great.  The  Institution  rules 
prohibited  it.  There  might  be  mechanical  damage  by  the 
plasterers  ;  there  was  also  the  danger  of  anybody  driving  a  nail 
into  the  wall.  The  danger  of  damage  through  leakage,  in  his 
opinion,  was  perhaps  the  most  important  risk.  It  arose 
primarily  through  bad  work.  The  whole  system  must  be  made 
watertight  and  continuous,  and  it  was  very  difficult,  even 
when  one  was  standing  over  the  workmen  all  the  time,  to  ensure 
that. 


Mu.  QoBDO*   Hk'.'.ai'.i     [t  I    ssid  the*  where  Fraszl  blocks  are 

used  in  the  buildingr,  it  Is  Impracticable,  to  u»e 

wires  in  conduit.    What  do  >■<■  '•  °*i 

sad  have  been,  out,  and  in  places  that  I  saw  h  "l»r 

building  there  wiih  depth  enough  to  put  the  OOBduit    in   the   plaster 

without,  cutting  I  bi 

Taking  the  diameter  of  the  barrel  conduit  itwlf,  what  in  tha' 
Five-eighths. 

for  that  you   would  need  how  much   plaster  ' — If  it  wan  a   job 
that  had  to  be  highly  decorated,  and  you  did  not  wish   any  ap; 
ance  of  the  wires  to  show  in  the   plaster,    I    do  not  think   it  v. 
be  safe  to  leave  anything  less  than  a  quarter. 

If  you  have  the  total  of  seven-eighths  of  U  inch  of  plaster,  Of 
something  more  than  that,  that  would  suffice  .' — Yen. 

Is  that  an  unusual  quantity  of  plaster  to  have  upon  a  Fraz/.i 
block  .' — No  ;  they  had  \\\  in  this  particular  one. 

Witness  agreed  with  Mr.  Kirk  that  these  blocks  could  lie  chased 
even  after  they  had  been  built  in.  He  saw  no  reason  why  barrel 
conduit  could  not  be  employed. 

Witness,  in  further  evidence,  produced  calculations  to  show  that 
the  method  adopted  was  cheaper  than  that  that  the  War  Office  said 
should  be  adopted.  He  estimated  the  difference  in  thecoBt  at  about 
£213  10s.  He  examined  specimens  of  lead-covered  wires  that  had 
been  cut  out,  and  pointed  out  to  Mr.  Justice  Lawrence  the  various 
defects  in  them. 

( To  he  continued.') 


Cross  Claim!  for  Damaqeb, 

In  the  King's  Bench  Division  on  Tuesday,  March  31st,  Mr.  Justice 
Rowlatt  heard  cross  actions  between  the  Kidderminster  and  Stour- 
port  Electric  Tramways,  Ltd.,  and  Messrs.  Woodward  Grosvenor 
and  Co.,  Ltd.,  a  firm  of  Kidderminster  carpet  manufacturers,  in 
which  damages  were  claimed  on  both  sides  :  in  the  one  case  for 
injury  to  the  tramway,  and  in  the  other  for  damage  to  a  private 
electric  cable. 

Mr.  Duke,  K.C.,  with  whom  was  Mr.  Eustace  Mills,  in  opening 
the  case  for  the  Tramway  Co.,  said  that  as  the  actions  both  arose 
out  of  the  same  matter  it  might  be  convenient  that  the  evidence 
taken  in  one  case  might  be  regarded  as  applying  to  both. 

Mr.  Hugo  Young,  K.C  ,  for  the  defendants  in  the  first  action 
(Messrs.  Woodward,  Grosvenor  &  Co.),  suggested  that  both  actions 
should  be  tried  together. 

Mr.  Duke,  however,  did  not  agree,  and  continuing  his  opening, 
said  that  the  plaintiffs  were  the  proprietors,  under  statutory 
powers,  of  an  electric  tramway  at  Kidderminster  and  the  defendants 
were  a  well-known  firm  of  carpet  manufacturers  in  the  same  district, 
where  they  had  several  establishments,  and  the  action  was  brought 
in  respect  of  interference  by  them  with  the  plaintiffs'  tramway  by 
tunnelling  under  it  for  the  purpose  of  laying  private  cables  to 
connect  the  lighting  of  their  different  premises.  Those  premises 
were  separated  by  one  or  two  streets,  and  the  tramway  ran  along 
one  of  those  streets.  The  question  was  whether  the  defendants 
had  any  right  to  tunnel  under  the  tramway  for  the  purpose  of 
laying  their  cable.  If  they  had  any  right,  then  the  question  arose 
as  to  whether  they  had  exercised  that  right  with  reasonable  care, 
having  regard  to  the  interests  of  the  Tramway  Co.,  and,  if  not, 
what  damages  they  ought  to  be  made  to  pay. 

His  Lordship  :  Do  you  bring  your  action  for  damage  to  the 
tramway  ?     What  is  the  action  against  you  for ,' 

Mr.  Duke  :  We  claim  against  them  for  damage  to  the  tramway 
and  they  claim  against  us  for  cutting  one  of  their  cables. 

Continuing,  Counsel  said  that  the  defendants'  cahle  being  laid  in 
the  soil,  the  only  means  of  getting  at  it  would  be  by  breaking  up  the 
tramway.  He  did  not  think  any  question  arose  as  to  the  plaintiffs' 
rights  to  maintain  the  tramway,  without  interference  by  other 
persons,  in  a  manner  which  might  increase  the  cost  or  give  rise  to 
risks  to  themselves  or  to  their  passengers.  The  locua  in  quo  was  a 
street  called  Oxford  Street,  alongside  an  ancient  highway 
known  as  Wolster  Street.  Oxford  Street  was  constructed 
upon  artificially-made  ground,  and  the  line  of  the  two 
cables  ran  across  the  junction  of  Oxford  Street  and  Wolster 
Street.  What  the  defendants  had  been  doing  was  to  carry  a  cable 
from  a  point  in  Green  Street  under  the  paving  of  Oxford  Street, 
and  the  tramway  was  interfered  with  in  two  places  where  the 
cable  crossed.  In  July  of  last  year  the  defendants  gave  the  plaintiffs 
notice  of  their  intention  to  open  the  street  for  the  purpose  of  laying 
an  electric  power  main.  That  notice  appeared  to  have  been  given 
in  the  belief  that  they  had  statutory  powers,  but  that  did  not  seem 
to  be  the  fact,  and  the  plaintiffs  obtained  an  injunction 
restraining  defendants  from  interfering  with  the  tramway. 
Subsequently,  upon  an  application  to  continue  the  injunction  till 
the  trial,  an  undertaking  was  given  by  the  defendants  that  they 
would  not  interfere  with  the  work.  On  September  2nd  the 
defendants  proceeded  to  sink  pits  on  either  side  of  the  road  with  a 
view  to  tunneling  under  the  roadway.  The  tunnel  was  completed, 
and  it  came  within  18  in.  of  the  actual  structure  upon  which  the 
tramway  rested.  There  had  been  a  good  deal  of  conflict 
about  the  making  of  that  tunnel,  and  between  the 
2nd  and  Kith,  it  was  found  that  the  surface  of  the 
tramway  below  the  rails  had  subsided  appreciably.  The  plaintiffs 
surveyors  found  it  necessary  to  take  up  the  roadway,  when  they 
found  that  the  concrete  foundation  had  been  fractured  from  the 
point  where  the  tunnel  had  been  made.  The  cost  of  repairs  was 
not  a  serious  one.  but  the  principle  involved  was  a  more  important 
matter.  The  expense  of  making  good  the  tramway  subsidence 
would  be  about  £29  or  £30.  and  the  making  good  the  tramway 
itself  for  a  distance  of  20  yards  would  be  about   £60.     The  main 


570 


THE     ELECTRICAL     REVIEW.         [Vol.  74.    No.  1,897,  April  8,  1914. 


question  was  whether  anyone  was  at  liberty  to  dig-  a  pit  and  drive  a 
tunnel  under  the  road. 

Mr.  Arthur  Charlton,  the  first  witness  called,  said  that  until 
recently  he  was  managing  engineer  to  the  Tramway  Co.,  a  position 
which  he  had  occupied  for  eight  years.  He  was,  and  is,  engaged  in 
reorganising  a  tramway  system  at  Sheerness.  During  the  whole 
time  he  was  with  the  plaintiff  company  it  was  part  of  his  duty  to 
superintend  the  permanent  way,  the  construction  of  which  he 
described  in  detail. 

(To  be  continued.) 


Crompton  &  Co.,  Ltp. 


In  the  Court  of  Appeal,  before  the  Master  of  the  Rolls,  Lord 
Justice  Buckley  and  Mr.  Justice  Channell,  on  March  26th,  Mr. 
WRIGHT  applied  that  an  appeal  which  had  been  entered  in  re 
Crompton  &  Co.,  Ltd.,  from  a  decision  of  Mr.  Justice  Warrington, 
appointing  a  Receiver  on  behalf  of  debenture-holders  of  the  com- 
pany, might  stand  over  until  next  sittings.  Counsel  stated  that 
the  learned  judge  had  suspended  the  operation  of  his  order  until 
April  i>th.  The  trust  deed  provided  that  the  security  should 
become  enforceable  if  there  was  a  winding-up  otherwise  than  for 
the  purposes  of  reconstruction.  There  had  been  a  winding-up  for 
the  purposes  of  reconstruction,  but  Mr.  Justice  Warrington  had 
held  that  the  security  had  become  enforceable,  and  an  appeal  had 
been  entered  from  that  decision.  A  scheme  of  reconstruction  had 
been  formulated  under  Sec.  120  of  the  Act,  which  scheme  had  been 
sanctioned  by  large  majorities  at  the  first  meeting,  and  the  con- 
firmatory meeting  had  been  fixed  to  be  held  next  Tuesday  week. 
In  the  circumstances,  the  learned  counsel  asked  that  the  appeal 
should  be  ordered  to  stand  over  until  after  that  meeting  was  held. 

The  Master  ok  the  Rolls  stated  that  the  application  would  be 
granted,  as,  having  regard  to  the  work  which  the  Court  had 
pledged  itself  to  hear  before  the  sittings  ended,  no  interlocutory 
appeals  from  the  Chancery  Division  would  be  heard  before  Easter. 


Edwards  >:  Brixham  Gas  Co. 

Nuisance  prom  Electric  Light  Plant. 

Application  was  made  to  Mr.  Justice  Astbury  (for  Mr.  Justice 
Neville)  in  this  action  for  the  extension  of  the  suspension  of  the 
operation  of  an  injunction  granted  on  December  17th  to  restrain 
an  alleged  nuisance  of  noise  and  vibration  arising  from  the  work- 
ing- of  the  defendants'  electric  light  plant. 

At  the  trial  of  the  action,  which  took  place  in  December  last, 
the  plaintiff,  who  was  the  owner  of  a  shop  and  some  cottage  pro- 
perty at  Brixham  in  the  neighbourhood  of  the  defendants'  works, 
claimed  relief  in  respect  of  damage  to  his  property  oaused  by 
defendants'  recently-installed  electric  light  plant.  The  defendants 
denied  the  nuisance  and  pleaded  statutory  obligations,  and  in 
granting  the  plaintiff  an  injunction  his  Lordship  suspended  its 
operation  for  three  months  to  enable  the  company  to  alter  their 
plant  so  as  to  abate  the  nuisance.  That  suspension  had  been  con- 
tinued by  agreement  from  March  17th,  and  Mr.  Gover,  on  behalf  of 
the  company,  now  applied  for  a  further  three  months'  suspension. 
This,  he  understood,  the  plaintiff  would  not  object  to  on  certain 
terms. 

Mr.  Peterson,  K.C.,  who  represented  the  plaintiff,  said  that 
was  so.  Two  of  the  plaintiff's  cottages,  owing  to  what  had  taken 
place,  there  had  been  a  great  deal  of  difficulty  in  letting,  and  he 
asked  that  the  defendants  should  pay  as  rent  for  them  3s.  a  week 
for  each  cottage  as  from  March  17th.  A  further  term  he  desired 
to  impose  was  that  the  defendants  should  not  use  as  evidence  the 
result  of  any  experiment  they  might  make  in  those  cottages,  unless 
they  gave  the  plaintiff  or  his  advisers  three  days'  notice  of  their 
intention  to  make  the  experiment  and  an  opportunity  to  the  plaintiff 
to  attend. 

Mr.  Gover  accepted  those  conditions,  and  his  Lordship  stayed 
the  operation  of  the  injunction  until  June  17th,  accordingly. 


Workmen's  Compensation  Claim. 

Judge  Mellor,  K.C.,  sitting  in  the  Manchester  County  Court  on 
Monday,  delivered  his  reserved  decision  in  a  case  under  the  Work- 
men's Compensation  Act,  in  which  Samuel  Robert  Hart,  of  James 
Street,  Openshaw,  claimed  compensation  from  Messrs.  Vaughan  and 
Son,  Ltd.,  electrical  crane  makers,  of  West  Gorton.  The  claimant's 
case  was  that  on  January  22nd  h£  ascended  a  gallery  to 
remove  some  rope  blocks.  In  doing  this  he  placed  one 
hand  on  a  rail  along  which  a  travelling  crane  ran.  The 
crane  started  to  move  and  he  lost  two  fingers.  The  defence 
was  that  the  accident  did  not  arise  out  of,  and  in  the  course  of, 
the  man's  occupation,  and  that  Hart,  by  doing  as  he  did,  incurred 
a  risk  not  incidental  to  his  employment  for  which  the  employers 
were  not  liable.  Judge  Mellor  held  that  although  it  was  the 
claimant's  duty  to  remove  the  rope  blocks,  he  had  incurred 
unnecessary  risk  in  ascending  the  gallery  and  placing  his  hand  on 
the  rail,  instead  of  climbing  a  ladder  which  had  been  used  by  a 
fellow  workman  for  a  similar  purpose.  Such  a  risk  was  not  in  the 
contemplation  of  either  party  at  the  time  the  workman  was 
engaged.  In  his  opinion,  the  accident  did  not  arise  either  out  of 
or  in  the  course  of  the  employment,  and  therefore  there  must  be 
an  award  for  the  respondents. 


OUR  LEGAL  QUERY  COLUMN. 

Question*  addreued  to  tins,  column   should  he  written  on  one  side 
ot'  the  paper  only.  ] 


COMPANY"  asks: — "Has  an  urban  authority  power  to  compel 
a  supply  undertaking  working  under  Parliamentary  powers  to 
lay  all  future  cables  in  the  roadways,  when  most  of  the  original 
cables  were  laid  under  the  pavement  1 " 

*»*  The  question  is  one  of  first  impression,  as  it  does  not  appear 
to  be  expressly  provided  for  in  the  Electric  Lighting  Acts.  By 
Clause  11(1)  of  the  Schedule  to  the  Electric  Lighting  (Clauses) 
Act,  1899,  it  is  provided  that  where  the  exercise  of  any  of  the 
powers  of  the  undertakers  in  relation  to  the  execution  of  any  works 
will  involve  the  placing  of  any  works  in,  under,  along  or  across 
any  street  or  public  bridge,  notice  must  be  given  to  the  local 
authority,  together  with  a  plan  of  the  proposed  works  showing  the 
mode  and  position  in  whioh  the  works  are  intended  to  be  executed, 
and  the  manner  in  which  it  is  intended  that  the  street  is  to  be 
interfered  with.  The  local  authority  may,  at  discretion,  approve 
any  such  works  or  plan,  subject  to  such  amendments  or  conditions 
as  may  seem  fit,  or  may  disapprove  them.  There  is  an  appeal  from 
the  approval  or  disapproval  of  the  local  authority  to  the  Board  of 
Trade.  It  would  seem  to  be  very  unreasonable  of  the  local 
authority  in  question  suddenly  to  change  their  policy,  but  there  is 
no  case  which  shows  that  their  discretion  in  the  matter  can  be  in 
any  way  controlled. 


THE    ELECTRICAL    TRADES    BENEVOLENT 
INSTITUTION. 


On  Wednesday  last  week  the  Festival  Dinner  of  the  Institu- 
tion was  held  at  the  Trocadero.  Mr.  Hugo  Hirst  was  the 
president  of  the  evening,  and  there  was  a  record  attendance, 
one  hundred  and  sixty-two  guests  sitting  down  to  dinner, 
whilst  a  considerable  number,  who  had  taken  tickets  but 
were  prevented  from  attending,  sent  messages  of  regret.  The 
president  was  supported  by  Sir  David  Salomons  (president  of 
the  Institution),  Mr.  Justus  Eck  (chairman  of  committee), 
Mr.  0.  H.  Wordingham  (vice-president),  Mr.  George  Sutton, 
Mr.  E.  Garcke,  Capt.  H.  Riall  Sankey,  Mr.  LI.  Preece,  Mr. 
M.  Railing,  Mr.  L.  G.  Byng,  and  many  other  prominent 
engineers  and  supporters  of  the  Institution. 

After  the  toast  of  "The  King,"  Mr.  Hirst  communicated 
the  regret  of  many  sympathisers  at  their  absence  from  the 
table,  including  Mr.  Cutler  (president  of  the  Garrick  Dramatic 
Society),  Baron  Erlanger,  Messrs.  Ferranti,  Hadfield,  Koett- 
gen,  Touche,,  and  Walters,  and  others,  all  of  whom  had 
intended  to  be  present.  He  said  that  he  had  been  collecting 
for  a  deserving  cause,  which  had  been  too  much  neglected 
in  the  past.  Electrical  people  were  so  much  engrossed  in  their 
work  that  they  were  impervious  to  what  was  going  on 
around  them.  Others,  equally  deserving,  but  less  fortunate, 
had  just  failed  to  achieve  success,  and  had  gone  down  to  a 
depth  from  which  it  was  difficult  to  rise  again.  They  were 
apt  to  blame  a  man  for  failure,  but  most  of  them  had 
realised  that,  apart  from  ill-health,  the  electrical  industry 
offered  more  chances  for  failure  than  any  other  industry — 
.they  had  had  to  run  great  risks.  Others  had  run  the  same 
risks  and  had  failed,  and  they  must  sympathise  with  these. 
They  all  knew  of  such  cases  amongst  their  own  friends.  Poor 
men  had  the  right  to  solicit  favours  and  to  ask  for  support, 
and  society  had  organised  relief  for  such  cases ;  but  those 
who  were  formerly  their  equals  could  not  do  so,  and  there- 
fore they  were  organising  a  fund  for  their  benefit.  On  their 
behalf  his  sympathies  had  been  enlisted ;  it  was  not  too 
pleasurable  work,  but  it  was  worth  doing.  He  expressed  his 
appreciation  of  those  who  had  come  forward  whole-heartedly 
in  response  to  his  application.  There  were  others  who  would 
do  60  if  the  committee  would  take  note  of  their  criticisms. 
Amongst  the  former  class  he  thanked  the  electrical  and  the 
daily  Press.  Next  Mr.  Garcke,  odc  of  those  who  came  for- 
ward last  year  to  support  a  proposal  of  Mr.  Byng,  who 
offered  to  give  ;£100  if  nine  others  would  do  the  same.  Un- 
fortunately sufficient  support  was  not  given  to  that  proposal, 
but  Mr.  Garcke  gave  his  £100  all  the  same.  Thanks  were 
due  to  Mr.  Hirst's  own  staff  for  their  energetic  support;  they 
had  applied  to  maDy  people  connected  only  indirectly  with 
the  electrical  industry,  who  had  contributed  handsomely.  As 
regarded  electrical  firms,  he  had  received  a  number  of  inter- 

g  letters.      Some  were  very  flattering,  and  sent  ch< 
through  him,  or  through  the  usual  channels,  but  some  ai 
for  whose  benefit  this  fund  was  formed;    it  could  not  be  too 
widely  known  that  it  was  for  anybody  who  was  working,  or 
had  ever  worked,  for  the  electrical  industry  in  an; 
Others  said  that  there  was  an   undue   relation   between   the 
expenditure  and  the  benefits  given;  but  this  must  always  be 
the  case  when  starting  a  new  organisation.    Others  again  said 
that    the  electrical    industry   had   enjoyed    a    period    of    great 
why   should   they  beg  at    this   time?     The  obvious 
reply  was  thai  thai  was  the  right  time  to  provide,  against  bad 
A  great  many  large  concerns  and  municipalities  said 
that  they  had  no  funds  for  such  a  purpose,  or  had  their  own 
sick  funds;  but  they  must  remember  that  men  changed  their 
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emploj  men!  I  red  fi   i iil  uation  bo  anotb  i  ,  n  hj 

i,  ..,i      u,  fa   mi  n.  ii   khej   fell  iil  m    into  trouble,  ool    i 
.  ,,n   upon   tho  e   »  bo  could   afford    to   help   thi  m  '     1 1 
geeted    thai .    il    pos  lible,    the   commit teie    in    future  election 
should    put    "ii    ill'  M     hi 

in ni  ii rn is  and  andei  taking  mcil, 

.,11,1  make  il  oleai   to  thi  m  that  the  fund  at  tb 

of  their  employe"       bj    thi     mean     il    ■• Id  be  possible  to 

exi  ract   regula)      ub  ici  iption     from    them    and    build    up   bo 
annual  income      Until   this  came  about,  thej   v  ould   bavi    to 
go  on  as  fchej  started 
Sir  David  Salomons,  in  supporting  the  toast,  thanked  the 

minis  for  electing  bim  pre  ident,  and   recalled   thai   thirtj 

gears  ago  he  brought  forward  the  proposal  to  found  a  Bi 

lenl   Fund  foi   the   Institution  oi   El  i  1 1  icaJ    Engini  ers,  which 

bad  thriven  to  thai  daj       \    president,  be  followed  bis  gn  ii 

friend,   the  late  Sir  Will i   Preece,   who    tupported  bi    p 

posal  in  change  the  name  of  the  Societj  of  Telegraph 
Engineers  to  its  present  form.  Thirty  years  further  back 
si  ill,  «  In  ii  Paradaj  announced  the  di  c 
aetic  induction,  a  lady  asked  bim  of  what  use  it  was.  The 
Limit  inventor  replied:  "Of  what  use  arc  babies?"  Parada; 
was  ;i  true  prophet,  for  the  infant  discover;  bad  extended 
its  influence  to  almost  all  industries.  He  wished  prosperity  to 
the  fund,  and  hoped  that  its  members  would  never  have 
occasion  to  call  upon  it. 

Mr.  Wobdingham,  also  supporting  the  toast,  said  he  bad 
shipped  subscribing  on  principle,  but  now  came  forward 
an  enthusiastic  convert  to  the  scheme.  He,  was  averse  to  the 
multiplication  of  organisations,  which  caused  inefficiency  and 
waste;  but  there  was  an  unanswerable  reason  lor  the  ex- 
istence of  this  fund,  namely,  that  the  I.E.E.  fund  was  for  the 
benefit  of  members  of  that  Institution  only,  while  this  was 
for  the  vastly  larger  class  who  could  not  be  assisted  by  the 
former.  Some  might  urge  that  the  insurance  Act  did  away 
with  the  necessity  for  this  fund,  but  there  were  many  who 
could  not  benefit  by  that  Act.  Their  fund  was  not  giving  much 
at  present  in  comparison  with  the  cost  of  giving  it;  but  the 
electrical  industry  and  the  fund  were  both  very  young,  and 
organisations  of  this  kind  could  not  do  much  good  until  they 
bad  large  sums  invested,  so  that  they  could  give  out  of 
income,  not  out  of  capital. 

In  the  absence  of  Mr.  Faithful  Begg,  Mr.  Godfrey  Isaacs 
Supported  the  appeal,  saying  that  it  was  the  duty  of  every 
industry  to  create  an  institution  of  this  kind.  They  should 
associate  with  their  fund  a  lesson  in  thrift,  by  asking 
those  who  were  provided  for  to  subscribe  towards  the  fund. 
He  was  a  member  of  a  company  employing  a  large  number 
of  men,  which  had  made  provision  at  the  rate  of  ±'5,000  a 
year  to  assist  those  who  would  benefit  by  their  fund,  but 
made  the  latter  contribute  one-half  of  the  income.  Thej 
would  substantially  support  any   institution  of  Ibis  nature. 

Mr.  EuK  proposed  the  health  of  the  president  of  the  even- 
ing, to  whom  he  expressed  their  thanks  not  only  for  presiding 
at  the  dinner,  but  also  for  his  ceaseless  industry  on  behalf  of 
the  Institution;  from  the  beginning  they  had  had  the  benefit 
of  Mr.  Hirst's  advice  and  practical  aid,  and  he  had  aroused 
the  sympathy  of  his  partners.  His  late  partner,  Mr.  Gustav 
Byng,  left  the  first  legacy  to  the  Institution,  and  Mr.  Byng's 
sons  had  also  supported  them  in  a  whole-hearted  manner.  As 
the  result  of  Mr.  E.  Byng's  suggestion  at  the  last  festival, 
not  only  Mr.  Garcke,  but  also  Mr.  Dane  Sinclair  had  presented 
£\()0,  and  other  contributions  had  followed.  There  was  a 
record  attendance  that  night,  and  he  expected  another  record 
when  the  President  announced  the  result  of  the  collection, 
leading  him  to  hope  that  their  ideal  of  £20,000  a  year  as  weji 
as  a  well-endowed  orphanage  was  not  beyond  the  reach  of 
probability.  He  had  watched  the  steady  progress  of  Mr.  Hirst, 
under  whose  hand  new  industries  were  always  developing,  and 
he  cordially  submitted  the  toast,  which  was  accorded  musical 
honours. 

In  reply,  Mr.  Hirst  expressed  his  gratitude  to  his  supporters, 
and  said  he  was  particularly  glad  to  see  Mr.  Godfrey  Isaacs 
amongst  them.  The  result  of  the  collection  in  connection  with 
the  dinner  was  £2,762,  but  this  was  not  quite  the  total,  as 
there  were  some  important  subscriptions  to  be  added. 

An  excellent  musical  programme  was  provided,  the  artistes 
being  Mr.  E.  Beaumont,  Miss  V.  Oppenshaw,  Mr.  G  Black- 
more,  Mr.  T.  E.  Gatehouse,  Miss  Renee  Haslam  and  Mr  Fred 
Rome.    Mr.  Bernard  Flanders  was  at  the  piano. 


Electrical  Steam  Generation.— A  recent  issue  of  the 

Journal  of  Electricity,  Power  and  Gnu  refers  to  the  use  of  hydro- 
electric energy  for  steam  generation,  which  ia  to  be  tried  in  Eastern 
Canada,  where  two  750-kw.  2,400-volt  three-phase  boilers,  to  pro- 
duce steam  at  125  lb.  pressure  for  heating-,  &c.,  are  being-  installed 
in  a  cotton  mill.  Oar  contemporary  refers  to  numerous  plants  of 
a  similar  kind  which  have  been  in  operation  in  Europe.  The  750- 
kw.  unit  is  6i  ft.  in  diameter  and  11  ft.  high  ;  the  builders  esti- 
mate that  1  K\v.-hour  produces  about  3  lb.  of  dry  saturated  steam 
at  commercial  pressures  up  to  125  lb.  The  internal  arrangement 
of  the  boiler  apparently  consists  of  groups  of  electrodes  in  non- 
oonducting  tubular  structures,  which  take  in  water  at  one  end  and 
discharge  steam  at  the  other,  the  water  forming-  the  resistance 
The  electrodes  are  movable,  and  are  switched  on  in  groups,  giving 
the  necessary  control  over  the  steam  raising. 


BUSINESS    NOTES. 


Fittings    for   His    Najeitj.     tfi 

In.  M.i.1,1.,  bin.,  of  189,  Wardoni  Street    '.'»     bare  noantly  I 
honoured  with  the    [loyal  Warrant   of    Appointment   an  Manufac- 
turers of  Electrical    Fitting!   and    BrODZM    to    1 1  in   M'i  ■ 
George  V. 

Wholesale    Traders'    Utoelatlon.  -The    W 

Traders'  Association  held  its  annual  meeting  on  .March  l!lth  at 
the  registered  offloca,  38,  Corporation  Street  liirmingham.  Wt 
have  received  from  the  secretary,  Mr.  «..  ().  Poppleton,  a  copy  of 
the  annual  report  for  the  year  ended  at  September  lii«t,  in  which 
it  is  stated  that  the  Association  had  a  very  satisfactory  year  in  all 
departments ;  233  new  subscribers  were  enrolled,  making  the 
number  on  the  register  2,630.  The  status  inquiries  received  num- 
bered 117,097,  thiB  department  being  very  largely  made  use  of. 
It  is  suggested  that  "long  firm  "  frauds  could  in  most  instances  be 
checked  in  their  earlier  stages  if  victims  would  at  once  lay  the 
circumstances  before  the  Association  and  co-operate  with  it« 
officers  in  bringing  the  offenders  to  justice  ;  32,957  debts  were 
placed  in  the  Association's  hands  to  collect,  and  out  of  £ 2 ^ •  ■ 
£175,837  was  recovered  without  legal  proceedings.  A  speciality 
is  made  of  the  collection  of  debts  in  Scotland,  Ireland  and  abroad. 
Other  matters  touched  upon  in  the  report  are  the  New  Bank- 
ruptcy Bill  and  Deeds  of  Arrangement,  the  law's  delays,  railway 
rates,  and  the  insolvency  department.  The  Association,  which  has 
an  Electrical  Trades  Section,  has  offices  at  Birmingham,  London, 
and  Sheffield. 

Catalogues    and    Lists. — Messrs.  Cbomptoh  &  Co., 

Ltd.,  Chelmsford. — Advance  copy  of  a  pamphlet  (8  pp.)  No.  536, 
giving  a  general  description,  fully  illustrated,  of  their  searchlight 
projectors,  commercial  and  military  patterns. 

Messrs.  L.  Gardner  &  Sons,  Ltd.,  87,  Queen  Victoria  Street, 
London,  E.C. — Small  pamphlet,  intended  merely  as  an  illustrated 
index  to  the  various  types  of  vertical  gas  and  oil  engines,  tec, 
manufactured  by  them. 

Tbafford  Park  Estates,  Ltd.,  Manchester.  —  A  56-page 
booklet  concerning  Trafford  Park,  its  situation,  advantages,  works 
and  industries.  Many  photographic  pictures  and  a  coloured  map 
showing  the  location  of  different  factories,  are  included.  The 
publication  should  be  studied  by  anybody  interested  in  the  budding 
of  new  works  or  thinking  of  removing  from  one  centre  to  another. 
Messrs.  Balcke  &  Co.,  Ltd.,  Broadway  Court,  Broadway, 
London,  B.W.— New  16-page  catalogue  No.  311,  containing  a  full 
and  well-illustrated  description  of  their  patent  dry-air  filters.  We 
understand  that  they  have  now  supplied  and  on  order  in  this 
country,  dry  air  filters  dealing  with  a  total  of  nearly  SO  million 
cb.  ft.  of  air  per  hour.  Two  of  the  plants  are  each  dealing  with 
not  less  than  7i  million  cb.  ft.  per  hour. 

The  Hagen  Accumulator  Works,  15.  Holborn  Viaduct, 
London,  E.C— Sixteen-page  illustrated  price  list  of  their  Hagen 
accumulators  for  various  purposes. 

Messrs.  Ozonair,  Ltd.,  96,  Victoria  Street,  London,  S.W.— New 
Catalogue,  No.  1,  of  16  pages  describing  and  giving  illustrations  ard 
prices  of  Ozonair  machines  of  various  types  and  sizes  suitable  for 
dealing  with  air  in  private  rooms  and  offices,  cold  stores,  hospitals, 
cinemas,  factories,  &c.  In  several  of  the  older  patterns  improve- 
ments have  been  made  and  new  patterns  of  portable  and  semi- 
nortable  apparatus  are  included.  For  the  convenience  of  retailers 
the  first  page  of  the  list  is  detachable. 

Messrs.  Scholey  &  Co.,  Ltd.,  151,  Queen  Victoria  Street, 
London,  E.C— The  March  number  of  Scholey's  Magazine  contains 
a  photograph  and  notice  of  Mr.  J.  F.  C.  Snell,  descriptive  notes  on 
the  Graham  automatic  electric  lift,  an  illustrated  description  of 
the  Frantz  electric  suction  cleaner,  a  quarterly  price  list  of  various 
electrical  materials,  and  some  comments  on  the  "  British  Electrical 
Manufacturer  in  the  World's  Markets." 

Messrs.  Reavell  &  Co.,  Ltd.,  Ranelagh  Works,  Ipswich.— New 
catalogue  (TS  1)  of  20  pages  containing  fully  illustrated  particulars 
of  their  three-stage  compressors  for  use  with  Diesel  engines,  semi- 
Diesel  engines,  and  the  auxiliary  work  in  connection  with  land 
and  sea  Diesel  installations. 

Messrs.  S.  H.  Heywood  &  Co  ,  Ltd.,  Reddish,  near  Stockport. 
—56-page  catalogue  containing  a  large  collection  of  illcstrations 
of  their  electric  transporters,  pulley  blocks,  and  runways  of  various 
capacities  in  service  in  different  cWes  of  works.  A  specification 
and  some  tabulated  particulars  of  sizes,  weights,  ,<cc  are  included. 
Messrs.  Elliott  Bros.,  Ltd.,  Central  Buildings.  Westminster.— 
New  illustrated  price  list  (Section  54,  32  pages) of  Elliott  recording 
instruments  of  a  variety  of  patterns  for  switchboard  and  portable 
use. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby— Descriptive 
list  No.  5,951,  of  24  pages,  fully  describing  their  B.T.H.  feeder 
vjltage  regulators— their  principles,  mechanical  design,  method  of 
operation,  efficiencies.  &c. 

Messrs.  Ruston,  Proctor  &  Co.,  Ltd..  Lincoln—  Publication 
No.  3,483,  illustrating  and  describing  the  Ruston  exhaust  gas- fired 
boiler  for  utilising  the  exhaust  heat  from  internal-combusticn 
engines. 

The  Sterling  Telephone  and  Electric  Co,  Ltd,  210-212, 
Tottenham  Court  Road,  London,  W.— Ninth  edition  of  their 
catalogue  of  telephones  for  all  purposes  :  also  electric  bells,  indi- 
cators, fire  alarms,  batteries  and  wires.  In  the  course  of  its  160 
pages,  which  are  very  fully  illustrated  and  contain  descriptive 
notes  and  particulars  of  prices,  the  following  items  are  noticed  — 
A  doubles-pole  "Bell''  receiver,  British   Post   Office   standard    in 
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enamelled  drawn  brass  case  ;  a  domestic  hand-combination  set 
finished  in  cream  and  gold  ;  "equipoise'  arm  for  carrying  G. P.O. 
table  sets,  keeping  the  telephone  always  handy  yet  never  in  the  way  ;  a 
sanitary  glass  mouthpiece,  for  use  with  G.P.O.  wall  sets  and  table 
sets,  which  shows  all  dust  and  dirt,  and  is  easily  removed  and 
cleaned  ;  a  special  clock  for  timing  trunk  calls  ;  a  conversation 
counter  for  checking  message  rate  accounts  ;  "  Ferro  case " 
phones,  fitted  in  enamelled  drawn  steel  cases,  suitable  for  all 
climates  ;  "  Primax  "  interphones  in  a  variety  of  patterns,  including 
a  new  "  factory  interphone,  specially  designed  to  stand  rough 
handling  ;  secret  interphones  with  lamp  signals  ;  a  comprehensive 
range  of  'phones  for  use  in  mines,  all  complying  with  the  Home 
Office  requirements:  electric  blasting  machines  to  comply  with 
Home  Office  requirements  ;  a  complete  range  of  iron-case 
bells ;  a  new  mechanical  replacement  bell  indicator  ;  and  a 
new  range  of  cables  for  interphone  systems,  with  enamelled 
wira  conductors.  The  same  company  has  sent  us  a  2f>-page  illus- 
trated and  priced  pamphlet  describing  the  "  Sterling ''  car  lighting 
system  for  motor-cars  and  boats,  also  electric  horns,  sparking  plugs 
and  other  accessories  for  motor-cars. 

The  Electkical  Co.,  Ltd.,  Charing  Cross  Road,  London, 
W.O, — No.  3  of  the  E.C.  Journal  contains  February  metal  price 
curves,  an  illustrated  account  of  the  firm's  small  machine  factory, 
with  notes  on  the  Nitra  lamp,  house  water  pumps,  electrical  adver- 
tising, c.C.  ampere-hour  metere,  and  stock  lists  of  dynamos  and 
motors. 

Messrs.  Hans  Renold,  Ltd.,  Brook  Street,  Manchester  — 
24 -page  pamphlet  dealing  with  the  use  of  Renold  chains  in  a 
Keighley  electrically-driven  woollen  mill.  The  latter  half  of  the 
publication  is  devoted  to  a  reprint  of  the  illustrated  description  of 
the  electrical  equipment  of  the  mill  (Messrs.  Clough,  of  Keighley), 
which  appeared  in  the  Electrical  Review  in  June,  1912. 

Messrs.  S.A.  Industries  Chimiques  Chiasso  (Suisse). — 
Brochure  relating  to  the  merits  of  "  Isolit,"  which,  it  is  claimed, 
is  the  best  means  of  fixing  porcelain  insulators  to  iron  supports, 
being  unaffected  by  heat  and  cold,  prepared  with  water,  slow  in 
setting,  and  firmly  binding,  while  it  is  also  an  excellent  insulator. 

Messes.  Abehcrombie  &  Son,  36,  Whitfield  Street,  Tottenham 
Court  Road,  London,  W. — 16-page  pamphlet  illustrating  and  pricing 
some  examples  of  choice  electric  candle  fittings,  such  as  they  keep 
in  stock,  these  including  Adam,  Georgian  and  Jacobean  and  all 
classic  styles. 

Liquidations.  —  The     Stolz     Electrophone     Co. 

(1913),  Ltd. — Under  a  compulsory  winding-up  order  made 
against  this  company,  the  statutory  first  meetings  of  the 
creditors  and  shareholders  were  held  last  week  at  the  London 
Bankruptcy  Court.  There  was  a  large  attendance  of  shareholders, 
and  considerable  resentment  was  displayed  at  the  inanition  of  the 
directors  by  the  investors  who  had  lost  money  in  the  company. 

Mr.  H.  E  Burgess,  Official  Receiver,  made  a  lengthy  report. 

In  the  course  of  a  discussion  which  ensued,  a  shareholder  asked 
if  any  steps  had  been  taken  by  the  directors  to  ascertain  the  where- 
abouts of  Mr.  Holt,  who  recently  disappeared. 

Sir  John  Thrift,  the  chairman  of  the  board,  said  he  had  not  the 
slightest  notion  where  Mr.  Holt  was  at  the  present  time.  When 
the  catastrophe  occurred,  the  board  were  of  opinion  that  the  facts 
ought  to  be  laid  before  the  Public  Prosecutor,  with  a  view  to  the 
issue  of  a  warrant  for  that  gentleman's  arrest.  It  was  believed 
that  in  the  first  instance  Mr.  Holt  went  to  New  York,  but  it  was 
subsequently  rumoured  that  he  had  gone  to  South  America. 

A  shareholder  thought  it  was  impossible  for  the  present  crisis  to 
have  come  about  without  the  directors  knowing  something 
about  it. 

Asked  regarding  the  issue  of  the  share  certificates,  Sir  J.  Thrift 
said  he  did  not  sign  the  certificates  for  the  bogus  applications  for 
the  30,000  shares,  and  in  fact  he  knew  nothing  about  them  until 
Mr.  Holt  had  absconded. 

Dr.  Clarke  said  he  had  signed  certificates  without  the  transfers 
at  the  reqaest  of  Mr.  Holt.  He  knew  nothing  about  the  business 
side  of  company  business,  but  joined  the  board  as  a  medical  man  to 
deal  with  the  investment  part  of  the  business,  and  did  so  with  the 
consent  of  the  Medical  Council. 

A  decided  opinion  was  expressed  by  shareholders  that  the 
directors  had  been  guilty  of  gross  negligence,  and  that  steps  should 
betaken  to  enforce  their  responsibility  and  recover  some  of  the 
money  subscribed. 

The  liquidation  was  left  in  the  hands  of  the  Official  Receiver, 
who  observed  that  it  was  perfectly  obvious  that  the  directors  did 
not  know  their  duties.  It  was  further  intimated  by  a  shareholder 
that  an  action  had  already  been  commenced  against  the  directors, 
and  the  whole  circumstances  would,  in  due  course,  be  ventilated  in 
the  Caurts. 

Electromotor  Equipment  Co.,  Ltd.— A  meeting  of  creditors 
is  called  for  April  14th  at  21,  Old  Broad  Street,  EC,  by  the 
Liquidator,  Mr.  O,  Steiner,  to  whom  claims  should  be  sent 
forthwith. 

O^rain  Half- Watt  Lamp  in  Street  Li«rhting-. —  Thk 

Metro  i'o  i  it  an  Electric  Suitly  Co.,  Ltd.,  before  January 
lt;th.  installed  a  105-volt  1,500- watt  half-watt  Osram  at  the  corner 
of  Vernon  Place  and  Southampton  Row,  W.C,  this  being,  we 
believe,  the  first  of  the  new  lamps  used  for  street  lighting  in 
London.  The  half-watt  Osram  is  contained  in  a  lantern  originally 
used  for  a  cluster  of  three  standard  tungsten  lamps,  a  new 
reflector  having  been  fitted  to  accommodate  the  single  unit.  The 
result  is  said  to  be  extremely  good,  and  the  illumination  remark- 
able when  compared  with  the  high-pr»s«ure  gas  lighting  in  the 
vici.iity. 


Bankruptcy      Proceedings.  —  Frederick     Isaac 

Beii  ren  s  (trading  as  Fred  Burns),  electrical  engineer,  16,  Market 
Street,  Barnsley,  Yorkshire.— The  public  examination  of  the  above 
debtor  was  held  at  the  County  Court  Hall,  Regent  Street,  Barnsley. 
The  debtor's  statement  of  affairs  showed  a  deficiency  of  £276,  but 
this  had  since  been  amended  to  £133.  Debtor  attributed  his 
failure  to  sickness  of  himself,  bad  debts,  loss  by  fire,  loss  by  stock 
being  stolen  when  being  taken  to  jobs,  and  loss  on  contracts.  In 
his  deficiency  account  the  debtor  placed  his  expenses  incidental  to 
illness,  including  specialists'  fees,  at  £91,  and  loss  by  fire  at  £25. 
The  Official  Receiver  (Mr.  Basil  S.  Briggs)  stated  that  debtor 
commenced  business  for  himself  in  October,  1909,  and  had  no 
capital.  The  beginning  of  his  difficulties  was  in  November,  191 1, 
when  he  lost  nearly  £90  through  the  lessee  of  an  entertainment 
hall  in  Barnsley  becoming  bankrupt.  About  that  time  his  health 
broke  down  and  he  had  been  under  doctor's  treatment  inter- 
mittently for  various  ailments  ever  since,  and  had  incurred  con- 
siderable expense  for  expert  advice  and  treatment.  By  a  fire  at 
his  shop  last  midsummer  he  lost  £25.  Debtor's  wife  was  the 
tenant  of  the  house  and  shop  and  she  claimed  the  household  fur- 
niture. Answering  the  Official  Receiver,  debtor  said  that  owing  to 
ill- health  he  had  since  December  last  been  quite  unable  to  attend 
to  his  business.  He  had  employed  four  men,  their  wages  being 
about  £5  per  week.  He  had  lost  very  little  on  contracts,  but  he 
had  lost  money  in  giving  discount  in  order  to  obtain  payment  of 
accounts  owing  to  him.  He  did  not  know  he  was  on  the  wrong 
side  until  December  last.  The  examination  was  closed,  the 
Registrar  remarking  that  it  was  an  unfortunate  case. 

J.  W.  Garsden  (J.  W.  Garsden  A:  Co.),  electrical  engineer, 
Blackburn. — Last  day  for  receiving  proofs  for  dividend,  April  10th. 
Trustee,  J.  Smith,  27,  Ainsworth  Street,  Blackburn. 

L.  Joseph  Holt,  lately  the  managing  director  of  the  Stolz 
Electrophone  Co.,  Ltd.,  85,  Fleet  Street,  E.C. — A  sitting  of  the 
London  Bankruptcy  Court  was  appointed  to  be  held  last  week 
before  Mr.  Registrar  Hood,  for  this  public  examination.  The 
receiving  order  was  made  on  January  3Uth,  at  the  instance  of 
Messrs.  Dyer  Bros.  &  Thomas,  stockbrokers,  3,  Finch  Lane,  E.C, 
creditors  for  £130.  The  act  of  bankruptcy  cited  was  failure  cf 
the  debtor  to  comply  with  the  requirements  of  a  bankruptcy 
notice  duly  served  upon  him.  An  order  of  adjudication  was  made 
on  February  20th,  and  at  the  first  meeting  of  creditors,  Mr.  F.  S. 
Salaman,  C.A.,  1  and  2,  Bucklersbury,  E.G.,  waB  appointed  as 
trustee,  to  act  with  the  assistance  of  a  Committee  of  inspection. 
Proofs  of  debts  to  the  amount  of  £3,631  have  been  sent  in  by 
creditors.  A  registered  letter  containing  notice  of  the  proceedings 
was  sent  to  the  debtor  at  85,  Fleet  Street,  but  was  returned  by 
the  secretary  to  the  Stolz  Electrophone  Co.,  with  the  intimation 
that  the  debtor  was  no  longer  connected  with  the  concern. 
Mr.  F.  T.  Garton,  Official  Receiver,  reported  that  the  debtor  had 
not  surrendered  to  the  proceedings,  and  nothing  was  known  regard- 
ing his  movements  or  present  whereabouts.  Under  those  cir- 
cumstances he  asked  for  the  sitting  to  be  adjourned  sine  dip.  His 
Honour  made  an  order  in  those  terms.  Messrs.  Daniell  &  Glover 
represented  the  petitioning  creditors. 

T.  M.  Woodcock,  electrical  engineer,  Sheffield. — First  meeting 
April  8th  ;  public  examination  April  23rd. 

Book  Notices. — "Journal  of  the  Institution  of  Elec- 
trical Engineers."  Vol.  52,  No.  231.  April.  London  :  E.  &  F.  N. 
Spon,  Ltd.  Price  3s.  6d. — This  issue  contains  papers  on  "The 
Design  of  Rolling  Stock  for  Electric  Railways,"  by  H.  E.  O'Brien, 
and  "  Steam  Boiler  Working  in  Electrioal  Power  Stations,"  by  J.  W. 
Jackson. 

"  Transactions  of  the  North -East  Coast  Institution  of  Engineers 
and  Shipbuilders."  Vol.  XXX,  Part  3.  March.  Newcastle-on- 
Tyne  :  The  Institution.    Price  5s. 

"  The  Principles  of  Automatic  Telephony."  By  Walter  Atkins. 
London  :  Electrician  Printing  and  Publishing  Co.,  Ltd.  Price 
2s.  net. 

"  Transactions  of  the  University  of  Toronto  Engineering  Society." 
Vol.  VIII,  No.  10.    February.    Toronto  :  The  University. 

11  Proceedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXIII,  No.  3.  March.  New  York :  The  Institute 
Price  $1. 

"  Qiomale  ed  Atti   della  Associazione   Elettrotecnica  Italiana. 
Vol.1.  Nob.  5  and  6.    March  15th  and  25th.     Milan  :  The  Associa- 
tion.    Price  L.  1  each. 

"The  Passenger  Transport  Problem."  Report  of  the  Special 
Sub-Committee  of  the  Manchester  Corporation.  Manchester : 
Corporation  Tramways  Department. 

Russia. — In  the  statement  of  foreign  trade  for  1913, 
just  issued  by  the  Russian  Custom  House  Department,  it  is 
observed  that  there  has  been  an  exceptionally  rapid  advance  in  the 
importation  of  dynamo-electric  machines  and  electric  motors  of 
all  kinds.  The  weight  in  1913  amounted  to  383,000  poods;  the 
corresponding  movement  in  lull  was  represented  by  only  211,000 
poods,  in  1909  by  143,000  poods,  and  in  1907  by  91,000  poods  — 
Financier, 

Lantern  Slides. — Messrs.  Browett,  Lindley  &  V,o., 

Ltd.,  of  Sandon  Works,  Patricroft,  Manchester,  have  a  number  of 
lantern  slides  of  their  high-speed  engines,  consisting  of  photographs 
of  various  types  and  drawings  for  same,  which  they  will  be  pleased 
to  lend  to  leoturers  for  any  suitable  paper  they  may  be  giving  on 
high-speed  steam  engines. 

For  Sale.— The  Felixstowe  and  Walton  U.D.C.  has  for 
disposal  a  150-kw.  O.c.  dynamo  ;  Rotherham  Corporation  has  for 
disposal  a  Harris-Anderson  patent  oil  extraction  and  filtering  plant. 
Particulars  are  given  in  our  advertisement  pages  to-day. 
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Trade  Aniiniinecmciits.— Mbbbbb.  .1.  EL  &  8.SP1 
have  removed  (shell  offloei  to  16,  Dowgate  Hill,  London,  E.O.,  and 
theii  warehouse  addieiR  i«  now  BS,  Dowgate  Sill,  B.O. 

Tim:  Stiim.inu  Boilbb  Co.j  Ltd.,  ate  to  day  removing  to  54, 
Victoria  street,  Westminster,  S.W,    Telephone  number  unaltered 

Tim  London  oIlioM  of  MBBBBB.  8A.V1LLB  ft  WaLTON  are  now  at 
B9,  Victiiriii  Street,  Westminster,  S.W, 

Miossii.s.  Noetos  .v  GBKaOBT.  Ltd.,  have  opened  a  branch  offlco 
at  (i,  Budgn  Row,  B.O.,  where  they  have  Installed  electric  ]>lant 
for  plan  copying:  by  all  prooonses. 

DlEBBBS,  Waiu>  \  GOLDSTONH,  of  Manchester,  announce  that, 
owing  to  increased  business  in  Scotland,  they  have  opened 
larger  premises  at  50,  Wellington  Street,  <  Mango w,  where  they 
occupy  the  firnt  floor,  and  have  large  ollices  and  showrooms. 
Scottish  inquiries  should  be  sent  to  that  address. 

Catalogues  for  Alberta. — Mr.  G.  M.  Ball,  Industrial 
Commissioner  of  the  City  of  Edmonton,  in  the  Province  of  Alberta, 
suggests  that  British  manufacturers  who  wish  to  extend  their 
overseas  trade  should  furnish  him  with  copies  of  their  catalogues. 
He  will  be  pleased  to  place  them  upon  record  in  his  office,  and 
advertise  the  fact  in  the  hope  that  it  may  serve  to  help  merchants 
in  his  neighbourhood  to  obtain  some  kinds  of  goods  that  they  do 
not  get  now,  and  also  to  help  British  manufacturers  to  sell  their 
goods  in  Edmonton. 

Deed  of  Assignment. — M.  Sims,  electrical  engineer, 
late  of  46.  Leigh  Road,  and  Milton  Road,  Southend- on-Sea.  Claims 
must  be  sent  by  April  21st  to  the  trustee.  Mr.  .1.  Mortimer,  of  3, 
Pancras  Lane.  Queen  Street.  E  C. 

The  Argentine  Republic. — From  the  preliminary 
returns  which  have  lately  been  issued  with  regard  to  the  imports 
into  the  Argentine  Republic  during  last  year,  we  learn  that  the 
imports  of  electrical  goods  attained  a  value  of  7,027,000  gold 
pesos,  as  compared  with  (5,862,000  pesos  in  1912. 

Thames  Ironworks.  —  According  to  the  Times  the 
engineering  departments  of  the  Thames  Ironworks  Co.  at  Green- 
wich are  to  be  re-opened  at  an  early  date,  giving  employment  to 
1,500  to  2,000  men. 

Exhibition.  —  The  fifth  International  Printing, 
Stationery,  Box-making  and  Allied  Trades'  Exhibition  is  to 
held  at  the  Royal  Agricultural  Hall,  Islington,  N.,  from  May  13th 
to  30th. 


LIGHTING  and  POWER  NOTES. 


Argentina. — The  Municipality  of  Paso  de  los  Libres 
(Corrientes)  has  signed  a  contract  with  Messrs.  Moran  &  Saldana, 
for  the  erection  of  an  electricity  works,  which  is  to  be  completed 
within  a  year. — Renew  of  the  Miter  Plate. 

Australia. — The  Leederville  (W.A.)  Council  is  raising 
a  loan  of  £5,000  to  extend  its  electrical  plant. —  Tenders. 

Basingstoke. — Street     Lighting. — The     T.C.    has 

given  notice  that  in  six  months'  time  it  will  convert  5!i  street 
lamps,  at  present  lighted  by  gas,  to  electric  lighting. 

Bexley. — New  Plant.  —  The   U.D.C.  has   decided  to 

apply  to  the  L.G.B.  for  a  loan  of  £5,500  for  additional  plant  at  the 
generating  station.  The  Council  has  decided  to  offer  a  supply  of 
current  in  bulk  to  the  Foots  Cray  Electricity  Supply  Co.,  at  the 
rate  of  £3  5s.  per  kw.  and  '33d.  per  unit. 

Blackrock. — E.L.  Scheme  Adopted.— After  considering 

several  E.L.  schemes,  Mr.  Tierney,  the  consulting  engineer,  has 
recommended  the  U.D  C.  to  generate  its  own  electricity.  The 
Council  has  adopted  this  scheme,  and  instructed  Mr.  Tierney  to 
prepare  plans,  &e. 

Bolton. — Proposed  Loan. — The  Electricity  Committee 
has  decided  to  borrow  £23,023  in  connection  with  the  alteration  of 
the  distribution  systems,  and  £5,000  for  the  equipment  >of  a  pro- 
posed sub-station  at  Shifnal  Street  tramcar  shed. 

Loan  Sanction. — The  L.G.B.  has  sanctioned  the  borrowing 
by  the  T.C.  of  the  following  sums  in  connection  with 
the  Back-o'-th'-Bank  electricity  works : — £7,277  for  steel- 
work, viaduct  and  foundations  ;  £4,367,  as  to  £2,610  for  suction 
ash-handling  plant,  £783  for  coal  tippler,  and  £974  for  electric 
capstan  and  ballards  ;  £3,314,  as  to  £1,556  for  coal-conveyinir 
plant,  £625  for  coal- weighing  plant,  £163  for  weighbridge  and 
£162  for  water  meters. 

Bradford. — Last  week  representatives  of  the  West  Riding 
Electrical  Contractors'  Association  joined  a  deputation  representing 
the  plumbers'  and  gasfitters'  interests,  which  waited  upon  the  Gas 
Committee  of  the  Corporation  to  protest  against  the  proposal  for 
opening  a  shop  by  the  Gas  Committee.  The  deputation  were 
assured  that  the  Corporation,  in  the  new  premises  referred  to, 
would  not  sell  any  articles  of  its  own,  but  would  merely  offer 
facilities  for  local  traders  in  gas  apparatus  to  display  their  goods 
effectively,  marked  with  the  name  of  the  trader  and  price  of  the 
article,  and  in  cases  in  which  a  sale  was  effected  the  money  would 
be  handed  over  to  the  tradesman  concerned.  This  is  said  to  be  a 
much  more  favourable  position  for  the  plumber,  ironmonger  and 
gasfitter  than  is  enjoyed  by  the  electricians. 


Itradford-on-i\oii.      I .  i  i 

waived  It!  option  to  p  undertaking.     Hm 

srhole  '•'.  Mm  worki  will  not  bi  ajw    and  the 

Oonnoil  bai  ti  p  rat  bar  t  ban   l 

i  D.l  baa  approved  of  the  agreement  with  Mr.  .).  H.  Edward* 
the  promoter  of  the  Bahama, 

Braiuber  and  Heeding  (SOMex).— Pbopobzd  K.L.— 
Effort*  are  bains  made  to  secure  a  supply  of  electricity  for  public 
and  private  lighting  in  theee  Tillages  from  Steyning. 

Itra/.il. — According  to  the  Board  oj  Trade  Journal,  the 

concession  granted  to  Sr.  Brando  for  the   utilisation  of   thi 
electric   power  of  the   Sao    PranciaoO   River,    reported    in  our  last 
issue,  has  been  annulled.     The  I'aulo  A  (Ton  ho  falls  are  stated   to  I* 
the  largest  in  South  America,  with  a  greater  volume  of  water  thar 
Niagara. 

Burnham    (Somerset).  —  B.L.    I.vu  a\  haiku.  — Or 

Wednesday,  last  week,  the  electrical  street  lighting  was  switched  on 
for  the  first  time ;  the  lamps  are  attached  to  the  old  gai 
standards. 

Canada. — The  Westinonnt  (P.Q.)  City  Council  has  beei 
authorised  to  borrow  5 1 25,000  to  improve  its  electric  lighting 
system  ;  all  the  present  overhead  wires  are  to  be  placed  under 
ground. —  Canadian  Electrical  -v 

Cleveland. — L.G.B.  Ihqtjtbt. — An  inquiry  was  held  b; 
Mr.  II.  R.  Hooper  last  week  into  the  application  of  the  Skeltoi 
and  Brotton  U.D.C.  for  powers  to  borrow  £9,250  for  the  purpose  o 
installing  an  E.L.  system. 

Continental  Notes. — Spain. — A  syndicate  of   Frencl 

and  Spanish  capitalists  has  been  formed  to  generate  hydro-electri 
power  in  the  little  Republic  of  Andorra  for  transmission  across  th 
frontier  to  France. 

Germany. — The  erection  of  a  large  power  station  and  distr 
bution  network  is  about  to  be  commenced  in  the  Bochum  distric 
of  Westphalia.  The  first  installation  in  the  power  house  wi! 
comprise  three  13,700-k.v,a.  5,000-volt  turbo-generators  eac 
coupled  to  a  14,000-k.v.a.  transformer,  wound  for  50,000  volt 
mesh,  or  86,500  volts  star. 

Dartford, — Mr.  J.  F.  C.  Snell  has  been  appointed  t 

report  on  the  proposed  extension  of  the  electricity  works  in  ordt 
to  give  a  supply  to  Crayford. 

Devonport. — L.G.B.  Inquiry. — Mr.  P.  M.  Crosthwait 

held  an  inquiry  last  week  into  the  application  of  the  T.C.  fc 
sanction  to  the  following  extensions  at  its  electricity  undertaking 
New  offices,  £1,237  ;  one  turbo-alternator,  with  condensing  plan 
foundation,  ice.,  £7,900  ;  mains,  £6,000  ;  and  services,  £1,600; 
total  of  £15,500. 

Bublin,  —  Year's   Working.  —  The    accounts  of  tr. 

Corporation  electricity  department  show  that  the  surplus  for  tl 
past  year  was  £11,861,  instead  of  the  estimated  surplus  of  £26,07 
Owing  to  the  strikes  in  the  December  quarter  the  accounts  < 
factories  and  small  shopkeepers  decreased  by  over  £4,000  as  con 
pared  with  previous  years. 

Burham. — School  Lighting. — The  C.C.  has  referre 

to  a  Special  Committee  for  consideration  a  proposal  made  by  tl 
County  of  Durham  E.P.D.  Co.,  for  the  installation  of  E.L.  at  tl 
County  Industrial  Schools. 

Electric  Cooking. — Speaking  at  a  meeting  of  tl 
Institution  of  Municipal  and  County  Engineers  at  Torqui 
recently,  the  Torquay  borough  surveyor,  in  commenting  on  tl 
success  of  the  electric  cooking  apparatus  at  the  municipal  caf 
intimated  that  further  extensions  were  under  serious  considerate 
to  meet  the  demands  made  during  the  summer  season.  We  unde 
stand  that  the  Staffordshire  Joint  Small-Pox  Hospital  Board  h 
decided  to  install  an  electric  cooker  at  that  institution. 

Fife. — A  new  factory  is  to  be  erected  by  the  liritis 
Aluminium  Co.  at  Burntisland,  on  a  site  of  38  acres.  Electric 
power  is  largely  used  in  connection  with  these  works,  and  i 
extension  of  the  manufactory  at  Kinlochleven  is  being  made  f 
the  making  of  carbon  electrodes. 

Glasgow. — A  commencement  is  being  made  with  tl 
erection  of  the  new  municipal  power  station  at  Dalmarnock  Bridg 
The  foundations  are  now  in  hand,  and  ail  plans  have  been  prepare 

Halifax. — Proposed    New    Plant. — The    Tramwa; 

Committee  has  resolved   to  apply   to  the  L.G.B.  for  sanction 
borrow    £2,800    for   plant   required  at  the    electricity  works, 
follows  :— Cooling   tower,   £1,500;  fan,  £850;  d.c.  feeder  pan 
£200  ;  and  test  room  equipment,  £250. 

Itchen—  Prow  Order.— The   U.D.C.   has   decided 
adjourn  discussion  as  to  the  working  of  its  prov.  order  sine  die. 

Keighley. — Proposed   Extension    ok    Supply. — T 

T.C.  is  considering  the  question  of  applying  for  a  prov.  order 
supply  electricity  to  districts  outside  the  borough,  including  t 
area  of  the  R.D.C. 

Liverpool.— Loan  Sanction.— The  City  Council  t 

received  sanction  to  borrow  £10.000  for  eleotric  sub-stati 
equipment. 


574 


THE    ELECTEICAL    REVIEW. 


[Vol.  74,     No.  1,897,  April  3,  1914. 


Leeds. — Electricity  Works  Extension. — Important 

proposals  were  to  come  before  the  Leeds  City  Council  on 
Wednesday,  for  increasing  the  plant  at  the  electricity  works  in 
Whitehall  Road.  The  scheme  is  estimated  to  cost  £200,000,  by 
neans  of  which  the  capacity  of  the  station  will  be  more  than 
lonbled.  The  Committee  proposes  to  install  a  12.000-kw.  tnrbo- 
ilternator  and  condensing  plant,  six  boilers,  switchgear.  A;c.  Part 
>f  the  present  plant  will  be  abolished,  and.  if  possible,  sold.  At 
>resent  there  are  three  engine  houses,  and  two  of  these  will  go  ; 
dso  a  switch  room,  and  one  of  the  boiler  houses.  The  full  scheme 
vill  involve  the  purchase  of  adjoining  land  and  premises  for 
extension  of  the  generating  station. 

London. — Woolwich. — Bulk  Supply  to  Foots  Cray. 

-The  Foots  Cray  E.S.  Co.  has  applied  to  the  Woolwich  B.C.  for  a 
ralk  supply  of  electricity  within  its  area,  and  the  Electricity  Com- 
nittee  has  recommended  the  B.C.  to  submit  terms,  and,  subject  to 
he  offer  being  accepted,  to  apply  to  the  L.C.C.  for  a  loan  of  £  1 ,890 
or  the  necessary  mains,  switchgear  and  transformers. 

Luton. — Workhouse   Lighting. — The  B.  of  (i.  has 

ppointed  a  Committee  to  consider  the  advisability  of  installing  an 
ndependent  E.L.  plant  at  the  Workhouse,  which  arrangement  it  is 
onsidered  will  be  cheaper  than  the  public  supply. 

Passage    West     (Co.    Cork).  —  Proposed   E.L.— A 

ublic  meeting  has  unanimously  approved  of  a  proposed  E.L. 
sheme,  and  appointed  a  Committee  to  proceed  with  the  under- 
iking.     The  cost  is  estimated  at  £:i,000. 

((ueenstown. — Street    Lighting. — The  U.D.C.  has 

scently  opened  tenders  for  the  street  lighting,  that  for  gas  light- 
lg  in  the  outside  area  showing  a  considerable  increase,  while  the 
lectric  Lighting  Co.'s  tender  for  arc  and  incandescent  lighting 
imained  as  previously,  with  the  offer  of  a  reduction  if  24  gas- 
ghted  lamps  in  its  area  are  transferred. 

New  Zealand. — The  Hastings  Council  has  been 
athorised  to  borrow  £68,250  for  public  improvements,  including 
le  installation  of  electric  lighting. — Tenders. 

North  Bierley. — Workhouse  Lighting. — TheB.  ofG. 

is  decided  to  install  electricity  at  the  woikhouse  at  Clayton,  in 
lace  of  gas.  The  cost  is  estimated  at  £  1 ,000,  and  the  annual 
>ving  at  about  £70  ;  the  present  gas  bill  amounts  to  £450  per 
mum. 

Rawtenstall.— L.6.B.  Inquiry. — Mr.  H.  R.  Hooper 
;ld  an  inquiry  last  week  into  the  application  of  the  T.C.  for 
amission  to  borrow  £10,000  for  the  electricity  undertaking,  and 
1,000  for  public  lighting. 

Redditch.  —  New  Plant.  —  The    report   of    Messrs. 

andcock  &  Dykes  on  the  electric  light  undertaking,  has  been 
nsidered  by  the  E.S.  Committee.  The  report  met  with  approval, 
it  before  arriving  at  a  decision  upon  the  recommendations  men- 
)ned  therein,  the  Committee  decided  to  obtain  from  Mr.  Hand- 
ck  further  particulars  relating  to  the  new  plant,  which  he 
vised  must  ba  installed  in  any  case  without  delay. 

Reigate.— I'rov.  Order.— The  R.D.C.  has  consented  to 
prov.  order  for  E.L.  at  Banstead,  Walton-on-the-Hill  and  Kings- 
>od,  being  granted  to  Mr.  G.  Allom,  satisfactory  terms  and 
ices  having  being  arranged. 

Salford. — The  T.C.  is  to  enter  into  an  agreement  with 
essrs.  Willans  &  Robinson  for  remedying  the  inefficiency  of  two 
rbo-generators  at  the  electricity  station.  The  Electricity  Com- 
ttee  proposes  to  enter  into  agreements  with  J.  Mandleberg  &Co., 
d  the  Albion  Waterproofing  Works  for  the  supply  of  electricity, 
bject  to  a  minimum  demand  of  50,000  units  per  quarter,  the 
arge  to  be  '9d.  per  unit  for  the  first  37.500  units  in  eachquarter, 
d  '75d.  for  all  units  in  excess. 

Saddleworth.  —  The    U.D.C.   having  applied    to    the 

ilybridge  Joint  Tramways  and  Electricity  Board  with  regard  to 
upply  of  electricity,  the  latter  has  expressed  its  willingness  to 
int  the  supply  on  terms. 

Seaton  Delaval. — Overhead  Wires. — The  Newcastle- 

■Tyne  E.S.  Co.  has  obtained  the  sanction  of  the  local  authorities 
•  the  erection  of  overhead  wires  through  Longbenton  and  Seghill 
Seaton  Delaval,  for  the  transmission  of  electricity  at  20,000 
ts  pressure,  and  the  consent  of  the  B.  of  T.  is  being  sought. 

South  Africa. — The  Beaufort  West  (Cape  Province) 
inicipality  has  bpen  authorised  to  expend  £10,000  on  an  E.L. 
leme,  the  consulting  engineer  fcr  which  is  Mr.  Chas.  Q.  Trevett, 
Cape  Town. 

Southend  -  on  -  Sea.  —  Loan    for    Diesel    Engine 

b-Stattons.— The  T.C.  is  to  apply  to  the  L  G.B.  for  powers  to 
tow  £14,510  for  the  purchase  from  Messrs.  Bel liss  &  Morcom, 
3..  of  five  Diesel  engines  for  the  Leigh  and  Thorpe  Bay  sub- 
tions. 

Street     (Somerset).— E.L.    Scheme.— The    sum    of 

,700,  which  is  in  excess  of  the  amount  required,  has  been  sub- 
ibed  for  the  proposed  E.L.  scheme,  and  ample  guarantees  having 
m  secured,  the  scheme  is  to  proceed. 

Tunbridge  Wells.— New  Plant.— The  Lighting  Com- 
ttee  has  recommended  the  T.C.  to  invite  tenders  for  an  atmo- 
leric  exhaust  pipe,  feed  water  pump,  four  new  switchboard 
ids  and  mechanical  stokers  for  three  boilers. 


Ipper  <>reetland  (Yorks.). — Public  Lighting. — The 

Parish  Council  has  accepted  an  estimate  of  the  Yorkshire  E.P.  Co. 
for  the  public  lighting  of  the  district,  through  which  the  com- 
pany's mains  pass. 

West   Bromwicb,— Proposed  Mains  Extensions. — 

The  Electricity  Committee  has  recommended  the  T.C.  to  extend 
the  electricity  mains  in  the  Great  Bridge  district,  at  an  estimated 
cost  of  £1,450. 

West  Wiokham.— The  West   Kent  Electricity  Co.  has 

informed  the  B.  of  T.  that  it  is  now  in  the  position  to  supply  elec- 
tricity to  West  Wickham. 

Worthing:. — Year's  Working. — The  surplus  on  the 
electricity  undertaking  for  the  past  year  was  £1,008.  and  it  is 
proposed  to  transfer  £500  to  the  relief  of  the  rates,  leaving  £508 
to  be  carried  forward.  The  estimated  surplus  for  the  year  ending 
March.  1915,  after  placing  £600  to  the  depreciation  fund  and 
paying  £120  income-tax.  is  £617. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — Mr.  T.  B.  Molomby,  the  passenger  super- 
intendent, and  Mr.  E.  B.  Jones,  the  secretary  of  the  Victorian 
Railways,  have  left  for  Europe  and  America  to  study  the  working 
of  electric  railways  in  order  to  be  in  a  position  to  deal  with  the 
electrified  Melbourne  suburban  railways,  which  will  commence 
running  next  year. 

Blackpool. — Year's    Working. — The  receipts  of  the 

Corporation  Tramways  Department  for  the  past  year  showed  an 
increase  of  £12,700  over  the  preceding  year.  It  is  anticipated  that 
£15,000  of  the  profits  will  be  allocated  to  the  relief  of  the  rates. 

Burnley. — Goods  by  Tramway. — The  experiment  of 

carrying  heavy  goods  on  the  Corporation  tramwayB  is  to  be 
abandoned,  owing  to  the  business  obtained  being  insufficient  to 
warrant  its  continuance. 

Colne. — Light  Railway  Purchase. — The  Corporation 

took  over  the  undertaking  of  the  Colne  and  Trawden  Light  Railway 
Co.  on  Tuesday  midnight,  last  week. 

Continental  Notes. — Germany. — It  is  reported  that 

the  Prussian  Government  is  considering  the  question  of  estab- 
lishing a  State-owned  electric  power  station  to  supply  the  Berlin 
Metropolitan  and  District  Electric  Railways. 

For  the  North-South  Underground  Railway  of  the  Berlin  Muni- 
cipality, now  under  construction,  a  direct  current  pressure  of 
1,000  volts  has  been  adopted  ;  trials  of  the  new  rolling  stock  are 
in  progress.  The  existing  underground  railways  work  at  650-700 
volts,  the  tramways  at  500  volts,  and  the  Prussian  State  railways 
have  adopted  the  single-phase  system. 

With  the  financial  support  of  the  Hessian  Government,  the 
Siemens-Schuckertwerke  are  to  construct  a  tramway  between 
Bensheim  and  Sindenfels,  near  Darmstadt. 

An  electric  railway  is  to  be  constructed  from  Danzig  to  the 
seaside  resort  of  Brosen. 

Sweden. — Electric  traction  has  been  adopted  on  the  Stockholm- 
Saltsjobaden  suburban  railway,  a  single  track  line,  9i  miles  long, 
with  only  two  cross-overs.  The  trains  consist  either  of  one  or 
two  motor  vehicles  and  trailer  cars.  The  trailers  consist  of  old 
railway  carriages  carrying  from  72  to  90  passengers.  The  motor 
vehicles,  which  seat  64  persons,  run  on  two  four-wheel  bogies  ; 
they  are  fitted  with  two  110-kw.  motors  geared  to  the  bogies  with 
a  ratio  of  1  to  4.  The  motors  are  controlled  by  a  master  switch, 
operating  on  65-volt  current  delivered  by  a  transformer  mounted 
on  the  vehicle,  and  which  also  supplies  the  current  for  the  lamps. 
The  cars  are  also  fitted  with  electric  heaters.  Alternating  current 
at  6,000  volts,  25  cycles  is  taken  from  the  Stockholm  municipal 
power  station  and  converted  to  direct  current  at  1,360  volts  at  a 
transforming  station  located  about  mid-distance  on  the  line. 

L0XEMBURO. — The  Chamber  of  Deputies  has  decided  to  grant  a 
subvention  of  £40,000  towards  the  cost  of  an  electric  tramway 
between  Luxemburg,  Hollerich  and  Esch-sur-Alzette.  The  line 
will  be  worked  by  the  Continentale  Eisenbahnbau  und  Betriebs 
Gesellschaft  under  a  20  years'  concession. 

Spain. — The  Trans-Pyrenean  Railway  Committee  has  been 
ordered  to  study  a  preliminary  scheme  for  a  double-track  electric 
railway  from  Madrid  to  the  French  frontier  through  the  Honcal 
Valley.  Sangiiesa  and  Soria.  to  be  worked  by  the  State. 

Croydon. — Electric   Vehicles. — On    Thursday,    laet 

week,  a  demonstration  of  electric  vehicles  took  place  outside  the 
Town  Hall  ;  both  pleasure  and  commercial  vehicles  were  shown, 
including  the  Edison,  Lloyd  and  Torpedo  types,  of  which  particulars 
and  illustrations  have  appeared  in  our  pages. 

Dover. — A  report  states  that  the  reconstruction  of  parts 
of  the  tramway  track  will  cost  £3.477.  and  the  Tramways 
Committee  has  decided  to  expend  £1.500  this  year  on  the  most 
urgent  repairs,  and  will  carry  out  the  remainder  as  soon  as 
possible. 
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M<'\ borough. —  Kaiu.kss  Traction. —  It  in  hUUmI  that 

tin)  Mexborough  and  Swinton  Tramway  Co.  in  Hhortly  to  conntruot 
a  Hyutom  of  railleHH  electric  traction  between  Mexborough  Toll 
liar  an<l  Ooniiborongh. 

I\>«  Zealand. — Electric  Vbhiolbs. — The  Wellington 

City  Council  has  decided  to  purchase  two  eleotrlo  vehicles,  one  for 
i  be  collection  of  parcels  and  tho  other  for  the  uho  of  the  tramwayH 
department. 

Oldham. — Shah's  Working.-  The  total  receipts  of  the 

Corporation  tramways  department  for  the  yoar  ended  March  25th, 
I'.U  I,  showed  an  increase  of  £7,710.  Daring  the  year  the  car- 
mileage  increased  by  91,864  miles,  and  the  passengers  carried  by 
1,841,988,  while  the  current  consumption  decreased  by  II 
units]  Wages  increased  by  £4,750,  and  from  £10,000  to  £12,000 
had  been  spent  on  the  permanent  way.  The  profit  on  the  year's 
working  was  about  £5,220. 

Shipley.— Track  Renewal. — The  U.D.C.  has  decided 

to  let  out  to  contract  the  reconstruction  and  renewal  of  the  tram- 
way track,  the  Counoil  providing  tho  cement  for,  and  supervision 
of,  the  work  of  laying  the  foundation.  Using  direct  labour  the 
surveyor  estimated  the  cost  at  £8,305. 

U.S.A. — According  to  the  Railway  Gazette  it  has  now 
been  decided  to  electrify  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  for  part  of  the  distance  between  Harlowtown,  Mont.,  and 
Avery,  Idaho,  some  440  miles  across  the  Belt,  Rocky  and  Bitter 
Root  mountain  ranges.  The  first  section  to  be  undertaken  will 
cover  113  miles  of  route,  and  it  has  been  decided  to  adopt  2.400- 
volt  direot-enrrent  traction,  utilising  regenerative  electric  braking 
instead  of  air  brakes.  It  is  expected  to  operate  the  section  with 
12  200-ton  freight,  four  200-ton  through  passenger  and  two  100- 
ton  local  passenger  locomotives.  The  cost  of  installation  is 
estimated  at  about  £300,000,  exclusive  of  locomotives.  The  above 
railway  joins  the  Butte,  Anaconda  line,  also  a  2,400-volt  D.c.  system, 
which  is  described  in  this  and  the  preceding  issues  of  the  Elec- 
trical Review. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Automatic  Telephony. — Messrs.  Davidson  &  Co.,  Ltd., 

have  installed  a  system  of  automatic  telephones  throughout  their 
Sirocco  Engineering  Works,  Belfast.  The  apparatus  was  supplied 
by  the  Automatic  Telephone  Manufacturing  Co.,  Ltd. 

Cable  Concession. — The  concession  granted  to  the 
India-Rubber  and  Gutta-Percha  Co.  for  establishing  submarine 
cables  between  Pernambuco  and  the  West  Coast  of  Africa  by  way 
of  the  Island  of  Fernando  Noronha,  has  been  transferred  to  the 
South  American  Cables  Co. 

Constantinople. — The  newly-opened  telephone  exchange 
was  recently  thrown  out  of  action  for  several  days  by  a  violent 
thunderstorm. 

Dartford.— The  U.D.C.  will   apply  to    the  L.G.B.  for 

sanction  to  the  borrowing  of  £364  for  the  purpose  of  installing  a 
system  of  public  fire  alarms  and  call  bells. 

Dundee. — Col.  A.  M.  Ogilvie  has  intimated  to  a  meeting 
of  the  Telegraph  and  Telephone  Advisory  Committee  for  Dundee 
that  a  scheme  which  will  meet  the  requirements  of  the  district 
for  the  next  16  years  has  been  arranged.  Fifteen  miles  of  pipe 
1  ne  and  about  3,600  miles  of  wire  will  be  laid  down  at  a  coet  of 
£14,000.  It  has  also  been  decided  to  proceed  with  the  construction 
of  a  new  central  exchange,  which  will  be  available  in  two  years' 
time.  The  cost  of  the  P.O.  extension,  in  which  the  new  exchange 
will  be  housed,  will  be  about  £18,000.  Two  additional  lines  will 
be  laid,  to  Edinburgh  and  Glasgow.  The  cost  of  the  new  switch- 
board will  be  from  £25,000  to  £30,000,  according  to  the  system 
adopted,  while  from  £6,000  to  £14,000  will  be  expended  upon  new 
telephones. 

Edinburgh. — Colonel  A.  M.  Ogilvie  stated  at  Edinburgh 
that  they  had  made  an  estimate  for  the  expected  growth  of  the 
system  for  the  next  15  years,  and  would  have  to  establish  a  new 
exchange  service  in  the  south  side  of  the  city.  In  connection 
with  that  they  would  have  to  have  a  very  extensive  system  of 
underground  lines.  The  scheme  would  cost  from  £50,000  to 
£100,000,  and  probably  the  exchange  and  switchboard  would  cost 
from  £70,000  to  £80,000.  He  mentioned  that  the  estimates  for 
next  year  involved  an  expenditure  on  the  national  telephone 
system  of  £4,500,000. 

Imperial  Wireless  System. — The  idea  of  situating  the 

Indian  station  of  the  chain  at  Bangalore  has  been  abandoned,  owing 
to  the  fact  that  the  station  being  a  long-range  station,  the  trans- 
mitting and  receiving  stations  have  to  be  some  20  miles  apart,  and 
consequently,  if  Bangalore  were  chosen,  the  receiving  station  would 
be  in  .British  territory  and  the  dispatching  station  in  Mysore  terri- 
tory, or  vice  reran,  which  is  considered  to  be  undesirable.  The 
authorities  are  investigating  the  possibilities  of  Poona  as  a  site  for 
the  Imperial  stat'on  ;  should  this  be  found  to  be  unsuitable, 
Ootacamund  might  possibly  be  chosen 


On   Thmndaj  lMt  W«el     the   'rowi-Mun.inat.iori   of    l^r'l   Murray 

,f  Lord*   wa«  OODtil 

Tin-  oharfre  thai  Lord  Hnmj  bad  mh.-.i  hiH  influence  m  Chief  • 
to  prevent  diaonMion  "t  the  contract,  with  the  *« 

withdrawn.  The  evidence  wa*  oonolnded,  and  the  Committee 
adjourned  nntl]  Tnaedaj,  but  owing  to  theilbuMof  Lord  JUlnbury, 

no  sitting  took  place  on  that  day. 

Intercepting  Wireless    HcuftfM. — A    Bumm    tele- 

graph  engineer  earned  Jhidkovaky,  ttatkmed  at  /.honcrinka,  has 
been  arretted  on  a  charge  of  intercepting  wireleei  meaaajrei  between 
Government  military  stations  and  communicating  them  to  a  ton 
Government. 

London  Telephones. — A  Special  Committee  hat  been 

appointed  by  the  London  Chamber  of  Commerce,  including  rnem- 
berj  of  the  City  Corporation,  the  County  Council,  and  the  Port  of 
London  Authority,  to  advise  the  Postmaster-General  with  regard 
to  the  telephone  service.  The  Committee  has  appointed  Sir  C.  J. 
Owens  chairman. 

P.O.  Telegraphs  and  Telephones.— A  White   Paper 

has  been  issued  showing  the  amounts  received  and  expended  on 
account  of  the  telegraph  and  telephone  services  for  the  year  ended 
March  31  st,  1913.  It  shows  that  the  gross  amount  received  by  the 
Post  Office  in  respect  of  telegrams,  telephone  rentals  and  fees, 
private  wire  rentals,  newspaper  wire  rentals,  &c,  was  49,666,671. 
With  the  sum  of  £811,889  deducted  (£808,690.  the  amount  paid  to 
cable  companies,  foreign  companies,  &c,  and  £3,198,  the  amount  of 
telegram  moneys  refunded),  the  gross  amount  received  was 
£8,844,782.  The  gross  amount  received  by  the  Post  Office  in 
respect  of  royalties  payable  by  the  National  Telephone  Co.,  Ltd., 
and  other  licensees  was  £1,659,  and  the  value  of  telegraph  and  tele- 
phone services  performed  for  other  public  departments  without 
remuneration  was  £106,670.  The  balance  of  expenditure  over 
receipts  was  £377,547.  For  the  transmission  of  telegrams  the  sum 
of  £3,909,608  was  received.  The  administrative  and  operating 
expenses  amounted  to  £3,025,036.  The  report  of  the  Telephone 
Finance  Committee  shows  that  the  surplus  on  the  year's  working, 
after  allowing  for  interest  on  capital,  amounted  to  £303,343,  equal 
to  1"47  per  cent,  on  the  capital.  The  revenue  for  the  year  in 
relation  to  telephones  amounted  to  £5,791 ,988.  The  administrative 
and  operating  expenses  came  to  £1,469,266. 

Rapid  Telegraphy. — Messrs.   Siemens  &   Halske   are 

developing  a  new  system  of  automatic  telegraphy  in  which  a 
perforated  strip,  having  five  parallel  rows  of  holes,  is  used  at  the 
transmitting  end,  with  five  corresponding  relays  at  the  receiving 
end.    Very  high  speeds  are  obtainable. 

Wireless  Telephony. — Successful  transmission  of   the 

singing  voice,  but  not  the  words  sung,  has  been  effected  from  the 
Btation  at  Laeken,  near  Brussels,  to  the  Eiffel  Tower,  225  miles 
away. 

The  Reineke  system  of  wireless  telephony  is  being  installed  at 
the  Lindsay  Colliery  of  the  Fife  Coal  Co.,  Ltd.,  and  will  enable 
communication  to  be  maintained  with  the  innermost  workings, 
even  in  the  event  of  a  disastrous  explosion  occurring. 

Wireless    Weather.  —  A    wireless    service   has   been 

organised,  since  November  last,  along  the  Austro-Hungarian  coasts. 
Wireless  meteorological  reports  are  transmitted  by  the  coast 
stations  at  Castelnuovo,  Sebenico,  and  Trieste  to  ships  asking  for 
them  for  a  fee  of  4  kronen. 

Meteorological  reports  are  transmitted  in  Russia  by  the  coast 
stations  at  Reval,  Riga  and  Libau  regarding  atmospheric  condi- 
tions in  the  Baltic.  Information  is  supplied  from  the  Niko- 
laiewski  Observatory  at  St.  Petersburg. 

A  wireless  station  has  been  constructed  at  the  Royal  Aero- 
nautical Observatory  at  Lindenberg  for  the  twofold  purpose  of 
disseminating  weather  reports  throughout  Germany  for  the 
benefit  of  airships  and  others,  and  of  apprising  airships  of  the  occa- 
sions when  captive  balloons  and  kites  have  ascended  from  the 
Observatory.  The  captive  balloons  and  kites,  to  the  number  of 
six  or  eight  at  a  time,  are  fastened  to  strong  steel  wires,  and  as 
they  rise  often  to  heights  of  6,000  metres,  when  deflecteirby  a  strong 
wind,  form  a  serious  danger  zone  to  air  navigation. 


CONTRACTS  OPEN  and  CLOSED, 


OPEN. 


Aberdeen. — April    15th.       Installation   of    electrically 

controlled  clocks  in  the  new  station  for  the  Joint  Station  Com- 
mittee. Specifications  (10s.  6d.)  from  Mr.  J.  A.  Parker,  80,  Guild 
Street. 

Austria. — Simmering. — April  8th.   Supply  of  an  electric 

motor  wagon  for  a  sliding  platform,  and  three  electrically  worked 
capstans  for  the  railway  workshops  at  Simmering.  Particulars, 
drawings,  &c.,  (3  kronen),  from  Abteilung  IV  6,  Zuglorderungs 
nnd  Werksta  Hendienst  der  K.k.  Staatseisenbahn  Direction  in 
Vienna. 
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Australia.  —  May  12th.  P.M.G.'s  Department, 
standard  batteries  for  all  States  ;  Schedule  No.  1,010.  See 
'  Official  Notices"  to-day. 

VICTORIAN  Railways. — May  13th.  One  hundred  enclosed  arc 
amps.     Deposit  £5.     Mr.  E.  B.  Jones,  acting  secretary. 

Victoria.—  May  20th.  Victoria  Railways  Commissioners.  One 
three-phase  slip-ring  electric  motor  and  accessories.  Deposit  £1. 
Local  represent  a' ion.  A  specification  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Department  in  London. 

Melboihxe.  —  April  27th.  Overhead  travelling  cranes  for 
iub-stationa  and  lifting  tackle  for  power  stations,  for  Melbourne 
suburban  Railways.     See  "  Official  Notices  "  to-day. 

Balhmena. — April  llth.  B.  of  0.  E.L.  installation 
it  workhouse  and  supply  of  steam  engine,  20-kw.  dynamo  and 
iteam  pumps.  Specification  from  Mr.  P,  D.  Brown,  Engineer,  !)3, 
Ann  Street,  Belfast. 

Belgium. — April  10th.  Electric  lighting  installation 
3n  the  Bassin  Canal  and  the  new  subsidiary  basins.  Some  particu- 
lars (in  French)  can  be  seen  at  the  B.  of  T.  Commercial  Intelligence 
Department  in  London. 

Bootle. —  April  22nd.  Corporation.  Supply  of  two 
500-000- K\v.  rotary  converters,  transformers  and  switchgear 
for  the  electricity  department.  Forma  of  tender  from  the  Borough 
Electrical  Engineer.  Electric  Light  Station,  Pine  Grove. 

Bosnia. — Doboj. — April  20th.    Municipal  electric  light 

installation  for  Doboj  and  Usora,  comprising  supply  and  erection 
of  driving  machinery,  electrical  equipment  of  the  generating 
station,  supply  and  erection  of  pumps  and  motors,  complete  dis- 
tribution network  for  Doboj  and  Usora.  Particulars  from  the 
Stadtgemunde,  Dodoj,  Bosnia. 

Bray. — April  7th.  U.D.C.  General  stores  and  stores 
for  electric  light  works.     See  "  Official  Notices  "  March  13th. 

Bristol. — April  15th.  Arc  lamp  carbons  and  incan- 
descent electric  lamps  for  a  year  for  the  Docks  Committee.  Mr. 
W.  W.  Squire,  Engineer,  Cumberland  Basin. 

ColwvnBay. — April  4th.  U.D.C.  Twelve  months' supply 
of  engine-room  stores  for  the  electricity  works.  Forms  of  tender 
from  .Mr.  A.  R.  Tudman,  Electrical  Engineer,  Ivy  Street. 

Devonuort.  —  April  8th.  1,250-KW.  turbo-alternator, 
with  condensing  plant,  two  500-kw.  rotary  converters  and  switch- 
gear,  for  the  Borough  Electricity  Department.  See  "  Official 
Notices  "  March  20th. 

April  27th.  Corporation  Gas  Department.  *  Electrically-driven 
jib  crane  and  coal  hoppers.  Specification,  kc.  (£1  Is.),  from  Mr. 
I.  Carr,  Widnes. 

Dublin. — April  17th.  Corporation.  Twelve  months' 
supply  of  arc  lamp  carbons.    See  "  Official  Notices  "  to-day. 

Edinburgh, — April  (ith.  Midlothian  and  Peebles  Asylum. 
Six  months'  -upply  of  electric  fittings.  Forms  of  tender  from  the 
Clerk  and  Treasurer,  1 9,  Heriot  Row. 

April  20th. — Corporation.  Extension  switchboard,  for  McDonald 
Road  station.     See  "'  Official  Notices"  to-day. 

Farn  worth. — April  18th.  U.D.C.  Switchgear  and 
cables.    Mr.  H.  J.  Hutchinson,  Engineer,  Electricity  Works. 

Germany. — April  20th.  The  municipal  authorities  of 
Bremen  are  inviting  tenders  for  the  supply  and  erection  of  six 
alternators. 

Glasgow. — April  7th.  Twelve  months'  supply  of  stores, 
fuel,  &c,  for  the  Tramways  Department.  Specification  from  Mr. 
J.  DalrynMle,  General  Manager.  46,  Bath  Street. 

Al'HlL^fc. — Corporation.  Rewiring  the  electrical  installation 
at  HaghirWR'orks  and  Stables,  Dennistoun,  for  the  Corporation. 
Specification  from  Mr.  D.  McColl.  20,  Irongate. 

Gloucester. — Low-tension,  paper-insulated  cable,  for  the 
Electricity  and  Tramways  Committee.  See  "  Official  Notices " 
March  27th. 

Hyde. — April  0th.  Corporation.  Telephone  installation 
in  the  new  Town  Hall  extension.  Mr.  J.  n.  Fletcher,  architect, 
Clarendon  Place,  Hyde. 

Leeds. — May  llth.  Corporation.  Steam  turbine,  three- 
phase  alternator  and  exciter,  12,000-kw.,  1,000  to  1,600  B.P.M.,  and 
condensing  plant.     See  "  Official  Notices  "  to-day. 

Limerick. — April  1 7th.  Corporation.  Electrical  acces- 
sories, service  boxes,  cables,  kc.     See  ''  Official  Notices"  to-day. 

London. — L.C.C.  April  !)th.  Installation  of  05  wiring 
points,  85  lights,  and  two  power  points,  at  Moxey  Road  centres, 
Woolwich.     See  "  Official  Notices  "  March  20th. 

April  L'2nd.— LC.C.  Installation,  218  wiring  points,  283  lights, 
at  Wilcon  Street  Elementary  School,  Islington,  N.  See  "Official 
Notices"  to-day. 


Morocco. — April  18th.    Four  electric  cranes  and  electric 

power  plant.  Firms  desiring  to  tender  should  communicate  with 
Mons.  le  President  de  la  Commission  Generate  des  Adjudications  et 
des  Marches,  Dar-en-Niaba,  Tangier.  Moroccan  contract  regula- 
tions may  be  seen  at  the  C.I.  Branch  of  the  B.  of  T.,  London. 

New  Zealand.— May  llth.  Hydro-electric  and  sub- 
station plant  for  Tauranga.  Specification,  &0.,  from  Messrs.  II .  W. 
Climie  &  Son,  engineers,  Tauranga.     Deposit  £2. 

\\  Islington. — City  Council  Tramways  Department.  Two  elec- 
tric motor  vehicles,  one  for  parcels  collection,  and  one  for  depart- 
mental uee. 

Nottingham. — April  10th.  Twelve  months'  supply  of 
stores  for  Corporation  electricity  department.  See  "Official 
Notices  "  to-day. 

Portsmouth.  —  2,000-kw.  turbo-alternator  complete, 
for  Borough  Electricity  Department.  See  "  Official  Notices " 
March  27th. 

Portugal. — May  loth.  Electric  railway  between  Lamego 

and  the  left  bank  of  the  River  Douro  (7{  miles).  Construction 
and  working.  Direccao  Geral  das  Obras  Publican  e  Minnas, 
Lisbon. — Board  of  Trade  Journal. 

Raihkcale  (Co.  Limerick). — April  18th.    (ias  engines 

and  suction  plant,  dynamos,  storage  battery,  switchboard,  overhead 
lines  and  street  lamps,  for  Rathkeale  Electric  Lighting  and  Power 
Co.     See  "Official  Notices"  March  27th. 

Rochdale. — April  15th.  Corporation.  Roiler  feed 
pumps  and  crane.    See  "  Official  Notices  "  March  27th. 

Bflsslynlee. — Mid-Lothian  and  Peebles  District  Asylum 
invite  offers  for  supply  of  electric  fittings.  The  Clerk,  19,  Heriot 
Row,  Edinburgh. 

Sal  ford. — April  Oth.  Corporation.  Supply  of  one 
10-ton  travelling  crane  at  sub-station  for  the  Electricity  Committee. 
Particulars  from  the  Borough  Electrical  Engineer,  Electricity 
Works,  Frederick  Road,  Pendleton. 

Spain, — The  municipal  authorities  of  Guejar  Sierra 
(Province  of  Granada)  have  just  invited  tenders  for  the  concession 
of  the  electric  lighting  of  the  town. 

The  Spanish  Post  and  Telegraph  authorities  in  Madrid  are  abouh 
to  invite  tenders  for  the  establishment  of  telephone  lines  between 
Aranda  de  Duero  and  Irun,  and  between  Burgos  and  Santander. 

Torquay. — April  20th.  Corporation.  Two  water-tube 
boilers,  fuel  economiser,  steam  pipes,  valves,  &c.  See  "  Official 
Notices  "  to-day. 

Tun  bridge  Wells.— April  30th.  Corporation.  4,000 
tons  of  small  coal  for  use  with  Underfeed  stokers.  Borough 
Electrical  Engineer. 

April  22nd. — Corporation.  300-kw.  steam  prime  mover,  alter- 
nator and  exciter,  condenser  with  air  and  circulating  pumps.  See 
"  Official  Notices  "  to-day. 

Tyrol. — Hall. — May  2nd.     Installation,  complete,  of  a 

single-phase  mine  railway  in  the  State  salt  mines  ;  also  supply  of 
a  single-phase  alternate  current  locomotive  and  15  iron  mine  trucks 
and  a  revolving  tipper.  Particulars  of  the  K,k.  Salinen-verwaltung, 
Hall,  Tyrol. 

Wallasey. — April  7th.  Steam  and  electrical  plant,  &c, 
for  the  Borough  Electricity  Department.  See  "  Official  Notices  " 
March  13th. 

WaltbamstOM. — April  24th.  U.D.C.  One  water-tube 
boiler  and  pipework,  overhead  bunkers  and  conveying  plant,  cast- 
iron  circulating  water  pipes,  for  the  Electricity  Department.  See 
"  Official  Notices  "  to-day. 

Warrington. — April  llth.  One  year's  supply  of  motors 
and  transformers,  for  the  Borough  Electricity  Dept.  See  "  Official 
Notices"  March  27th. 

W  igan. — April  18th.  Corporation.  Electrical  acces- 
sories, service  boxes,  cables,  ko.    See  "Official  Notes"  March  27th. 

April  18th. — Corporation.  Tramcar  accessories,  brake  blocks, 
overhead  line  material,  kc.    See  "  Official  Notices  "  to-day. 

April  20th.  Corporation,  h.t.  feeder  cable,  transformer  and 
switchgear.     See  "  Official  Notices  "  March  27th. 


CLOSED. 


Admiralty. — The  Aster  Engineering  Co.  has  recently 
received  orders  from  this  department  for  two  engines  for  35  h  p. 
generating  sets  (22  k\v.)  for  lighting,  and  one  for  a  28-h.p.  marine 
engine  set. 

Australia  (Queensland). — P.M.G's.  Department. 

112   microtelephonos    and    accessories,    £125.—  WeBtern     Electric    Co. 
(Australia),  Ltd. 
Victorian  Public  Works  Department. — 
Four  electric  motois,  £198.  —Siemens  Bros.  Dynamo  Works,  Ltd. 

Sydney  Harbour  Trust. — 

EiKbt  pairs  electrically-operated  conveyors,   for    Wooloomooloo    Bay.— 
Gilson,  B.i'.tle  A  Co.,  Ltd.— 7>n<J«r«. 
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llirminirh.uii, — The  Corporation  Tramways  Depart- 
ment haH  accepted  a  tender  for  25,000 Omm  traction  lampH  for  use 
OH  itM  c'lirn 

Blackpool. — The  Tramways  I  lommittee  bas  aoofipb  'I  tin 

tender  of  the  United  lOleotrio  (!ar  Co.  for  the  Hupply  of  nix  new 
"  toast-rack  "  cars. 

Kridlinffton. — The  T.C.  1ms  entered  into  an  agreement 

with  the  Chloride  Electrical  Storage  (Jo,  Ltd.,  for  the  entire 
replating  of  the  negative  platen  in  the  battery,  the  Council  to  pay 
£250  for  the  replating,  and  £100  a  year  for  maintenance  for  the 
remainder  of  the  present  agreement  for  12  years. 

Bristol. — The    Docks    Committee    of    the   T.C.    has 

acoepted  the  tender  of  Messrs.  Herbert,  Morris,  Ltd.,  for  a  second 
overhead  eleotrio  travelling  gantry,  for  Kathurst  Wharf. 

Brussels. — Four  firms  tendered  for  the  supply  to  the 
Sooietc  Nationale  des  Chemins  de  Fer  Vicinaux,  of  Brussels, 
of  tubular  telescopic  metal  posts  for  electric  traction  lines, 
in  four  lots,  the  lowest  offers  being  :— First  lot,  ThyBsen  et  Cie., 
16,400  fr.  ;  second  lot,  same  firm,  14,700  fr.  ;  third  lot,  Mannes- 
mann  Rohrenwerke,  21,877  fr.  :  and  fourth  lot,  same  firm, 
12,826  fr. 

Canada. — The  Winnipeg  City  Council  bas  awarded  the 
Canadian  Westinghouse  Co.  a  contract  for  switchgear  at  the  King 
Street  sub-station,  the  estimate  for  which  was  $16,828. —  Cava  ilia  it 
Engineer. 

Croydon. — The  B.C.  has  accepted  the  tender  of  Calen- 
der's Cable  and  Construction  Co.,  Ltd.,  for  electric  cables  for  one 
year. 

Darwen. — The  Education  Committee  has  accepted  the 
tender  of  Mr.  W.  V.  Fairhurst,  for  electric  lighting  at  Spring  Bank 
School. 

Derby. — The  T.C.  has  accepted  the  following  tenders  : — 

Babocck  &  Wilcox,  Ltd.— Boiler,  i'1,900. 
F.  W.  Braokett  &  Co.,  Ltd.— Water  screen,  £278. 
E.  Morley  &  Sons.— Extension  of  Mooring  and  turbine  bed,  £ 380. 
J.  H.  Fryer.— Trench  work,  £448. 

B.I.   &   Helsby  Cables,  Ltd,— High-tension  cable,   £887;   and  hard-drawn 
copper. 

Ejjypt. — According  to  a  statement  in  the  Times,  the 
Egyptian  Government  has  placed  a  contract  with  Mesers.  Sulzer 
Bros.,  Switzerland,  for  a  large  pumping  installation  to  be  erected 
near  Baltim,  in  the  Delta  of  the  Nile.  The  contract  includes  four 
water-tube  boiler?,  eight  400-b.h.p.  Sulzer-Diesel  engines4  six 
475-b.h  p.  Sulzer- Uniflow  steam  engines,  each  set  of  engines  beirjg 
direct-coupled  to  a  pump.  A  Diesel  electric  lighting  installation 
and  other  equipment  are  also  included. 

Germany. — Messrs.  Mossay  &  Co.,  Ltd.,  of  Westminster, 
state  that  their  works  have  received  an  order  for  two  Lloyd  street- 
washing  machines  from  the  City  of  Leipzig. 

Hereford. — The  contract  for  the  whole  of  the  electrical 
installation  work  for  the  New  Theatre  has  been  secured  by  Messrs. 
Walker  &  Co.,  Hereford. 

Ilford. — The  following  tenders  have  been  accepted  by 
the  U.D.C.  Electricity  Committee  for  annual  supplies  : — 

C.  Maointosh  A  Co  ,  Ltd.— Cables. 

Union   Electrio  Co.,  Ltd.,  and  the  Sloan  Eleotrical  Co  ,  Ltd.— Ccnradty 

arc  lamp  carbons. 
Cryselco,  Ltd.;    Electrical  Manufacturing  and  Supplies  Co.,  Ltd., ;    and 

Pope's  Electric  Lamp  Co.— Incandescent  lamps. 
Ferranti,  Ltd.;    Siemens  Bros,  and  Reason  Manufacturing  Co.,  Ltd.— 

Meters. 
W.  Lucy  &  Co.,  Ltd.,  and  Reason  Manufacturing  Co  ,  Ltd.— House  service 

fuse  boxes. 
W.  Lucy  &  Co.,  Ltd.—  Joint  boxes. 
Edison  &  Swan  Co  ,  Ltd.— Main  switches, 

Ley  ton. — The  U.D.C.  has  accepted  the  tender  of  Messrs. 
Wm.  Cory  &  Son,  Ltd.,  for  Mansfield  nutty  slack  for  the  electricity 
works  for  a  year,  at  lis.  lOd.  per  ton. 

Llandndno. — The  Electricity  Committee  has  accepted 
the  tender  of  the  Tudor  Co.,  amounting  to  £1,215.  for  replatingthe 
battery. 

London. —  L.C.C. —  The  Education  Committee  reports 
that  tenders  for  electric  lighting  the  undermentioned  schools  are 
expected  to  be  received  during  the  Easter  recess,  and  recommends 
that  the  chairman,  and  vice-chairman  of  the  Council,  with  the  chair- 
man and  vice-chairman  of  tv  e  Education  Committee,  and  of  the 
Building  Sub-Committee  of  the  Education  Committee,  be  authorised 
during  the  recess  to  accept  the  lowest  satisfactory  tender  in  each 
case  :  Wilson  Street,  Islington  ;  Furzcdown  Training  College  and 
Hostelp,  Wandsworth ;  Bloomfield  Road,  Central  (Maxey  Road 
centres)  Woolwich. 

The  following  tenders  have  been  received  by  the  Education 
Committee  for  installing  electric  light  in  the  Upper  Marylebone 
Street  School : — 


Nnplnr.  Klmlicr.  I.ld.  C.  R.  Cat    earl* Co 

l.'od)  JW.7  Mal<-.,lm(t  Allan.  Ltd.  8» 

Liin.l  llrrm.  *(>>...  104  W.  Dieklnaon  A Oo,  *• 

Arthur  Ndwman,  Ltd.  V.n  l.andr'   M»y 

Aliilm  ManufaoliirlriK  I  KlO 

It.  If.  an.l  J.  IVar  ,..n,  l.i.l.  BOO  O.  WM  8B» 

The  Highways  Oommitta  ir  the  rapply  of  eight  Bsotbi 

wagons  for  uhc  in  OOHMOtioil  Ifltb  Iht  ttUffll  lad  repair  of  the 
tramways  permanent  way,  that  the  following  tandm  have  b*en 
reoeived.      For  six  5-ton  steam  motor  wagons  : — 

r  lirei. 

I  oilcn's.  Ltd 

Cart  and  Wanon  Co.,  I.i'l.  4, DM 

I,.-vIii(hI  Motnrn.  Ltd 

n   ,  Ltd.  ..         4,600 

V<  rkhlnrc  Con n.ial  Motor  Co.  l,',Ti 

Clayton  *  Shnttlewortb,  Ltd.  ..  1,110 

W.  Allclnn 1,770 

For  two  2-ton  petrol  motor  wagons  :— 
Alldays  &  Onions  Pneumatic  Eng.  Co.,  Ltd.  (recommended! 

J.  I.  'i  .     lfiOl 

Comiiu  1 .  in )  Cftl   .  I  .td.      ..         ..         ..         ..         ..         ..         .. 

Uylanil  Motors,  Ltd 

„  ,,  (alternative  lor  24-ton  wagonti      ..         ..      1,580 

1 1.  mo    Bri    ii'jisi,  Ltd ..     1,690 

J.  &  E.  Hall,  Ltd 1,126 

Albion  Motor  Car- Co 1,184 

Daimler  Co..  Ltd 1,183 

Wolsclcy  Tcol  &  Motor  Car  Co.,  Ltd 1,390 

The  Committee  recommends  that  Foden's,  Ltd  ,  be  allowed  to 
sublet  to  H.  Morris,  Ltd.,  the  jib  cranes  required  in  connection 
with  the  supply  of  the  six  5-ton  steam  motor  wagons,  and  that 
Alldays  &  Onions  Pneumatic  Engineering  Co.,  Ltd.,  be  allowed  to 
sublet  to  the  Atlas  Resilient  Steel  Wheel  Co.,  the  steel  wheels 
required  in  connection  with  the  supply  of  the  two  2-ton  petrol 
motor  wagons. 

Stepney. — The  Electricity  Committee  recommends  that  the 
offer  of  Messrs.  Reyrolle  &  Co.  (patentees  of  the  type  of  switchgear 
used  by  the  Council)  be  accepted  for  the  extensions  to  the  high- 
tension  switobgear  at  the  Limehouse  Station  and  Osborne  Street 
sub-station  at  £900  ;  also  that  the  offer  of  Messrs.  Strachan  and 
Henshaw  be  accepted  for  providing  a  second  telpher  for  handling 
coal  and  ashes  at  the  Limehouse  Station  for  use  on  the  existing 
apparatus,  at  £585. 

Plymouth. — The  T.C.  has  accepted  the  tender  of  the 
Lorain  Steel  Qo.  for  100  tons  of  tram  rails,  with  fishplates  and 
joints,  at  £746.  The  only  other  tender  was  that  of  Walter  Scott, 
Ltd.,  Leeds,  at  £747. 

SalfDld. — The  T.C.  has  accepted  the  following  tenders 
for  supplies  to  the  Tramway  Department — biennial  supplies  : — 
Car  Accessories  (Electrical)  Insulating  Materials. 


British      Westinghouse     Co. 

(approx.  value  of  contract)  £  1,080 

General  Electric  Co 17 

Wm.McGecch&Co 99 

John  Hall            12 

L.  Andrew*  Co.  110 

o.  Macintosh  &  Co 27 

Ward  &  Gold  f  tone       . .        . .  54 

Beddaway  &  Co.           ..        ..  f6 

Noith  British  Rubber  Co.    . .  74 


Micanite  and  Insulators  Cc.  £148 

Wm.GeipelACo 4O0 

Manchester    Armature     Re- 
pair Co.            529 

Fleming,  Biikby  lV  Goodall . .  69 

W.  Boydell  &  Sons      . .  144 

Tramway  Supplies       . .  17 

Gabriel  &  Co 18 

Le  Carbcne        78 

H.  NorburyACo 218 


Car  Accessories  (Mechanical). 

John  Hall 

R.  &  H.  F.  Phillips 

Brown,  Bayley's  Steel  Works 

Brecknell,  Munro  &  Rcgeis 

Gabriel  &  Co 

National  Rail  and  Tramway 

Appliances  Co 

G.  H.Allsop         

Phosphor  Bronze  Co 

Special  Car  Accessories. 
British  Westinghouse  Manufacturing  Co.,  and  Dick,  Kerr  &  Co. 


£69 

Te  ndem  Smelting  Co 

£572 

28 

Sbotton  Bi  03.,  Ltd 

3C6 

387 

Tramways  Supplies 

64 

337 

Vaughan  Bros 

250 

52 

Mall,  able  Steel  Castings  Co.   . 

42 

Watlington  &  Co. 

27 

1,132 

John  Baker  &  Co 

1,625 

550 

British     Hele-Bhaw     Patent 

20 

Clutch  Co 

943 

Special  Paints,  Varnishes,  &i. 

Nobles  AHoare,  Ltd 

Docker  Bros.  


£238 
149 


Ears,  Frogs,  Pcll-Offs,  4c. 

Alfred  Wiseman,  Ltd £17  B.I.  and  Helsby  Cables  Co.          ..£19 

Brecknell,  Munro  &  Rogeis        ..    94  Forest   City  Elec.  Services   Sup- 
John  Hall        13           ply  Cc 16 

Watlington  &  Co 94       Brit.  Westinghouse  Co 10 

Glass. 


S.  Gratrix,  Jun.,  Bros.,  Ltd. 
Pilkington  Brcs 


Special  Overhead  Equipment. 

B.I.  and  Helsby  Cables  Co. 

Wire,  Folder,  Lead,  Tin,  4c. 

John  Hall 

J.  Bassett 

L.  Andrew  &  Co 


£165 
136 


£150 
34 
96 


Special  Car  Accessories, 
BritiBh  Westinghouse  Co £903 

Annual  supplies  : — 

Insclatikg  Materials. 

Siemens  Bros.  Dynamo  Woiks  £684 

Paints,  Oils,  &o. 

Blitish  Petroleum  Co.— Petroleum £106 

Anglo-American  Oil  Co.,  Ltd.— Petroleum  and  petrol  ..        684 

The  following  tenders  have  been  accepted  for  annual  supplies  to 
the  electricity  department : — 

Sloan  Eleotrical  Co.— Aro  lamps,  carbons £71 

Dussek  Bitumen  Co.— H.T.  joint-box  compound  . .  16 

W.  T.  Glover  &  Co.— Fuse  wire 
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The  following  tenders  have  also  been  accepted  : — 
Lancashire   Dynamo  and   Molor  Co.,  Ltd.— 40-H.r.  Blow-speed   motor  to 

driv,   combined  air  compressor  at  the  electricity  station,  £181. 
Thos.  Wrack-  &    Pons.   Ltd.— 1,500  yd.,    threo-way    stoneware    conduits, 

Is.  11  ,d.  per  9  ft.  6  in.  length. 
J.    Chapman    *    Sons.— Erection    of  transformer    substation    in    Pump 

Street 
Bertram  Thomas.- Main  traction  switchboard,  £1,517. 

Southampton. — Messrs.  Siemens  Bros.  Dynamo  Works, 
Ltd.,  have  obtained  a  contract  from  the  Harbour  Hoard  for  Wotan. 
tantalum  and  carbon  lamps,  and  glassware,  for  the  ensuing  12 
months-". 

Mi  indon  and  High  worth.— The  (iuardians  have  accepted 

the  tender  of  Messrs.  J.  L">tt  A:   Sons  for  six  months'  supplies  of 
electric  cable,  flexible  electric  cord,  and  Phlatta  switches. 

Trimdon. — The  P.O.  has  accepted  the  tender  of  Reid, 
Forms  .V;  Co.  for  poles,  brackets,  cables,  kc,  for  public  lighting  ; 
and  that  of  Walter  Scott,  Ltd.,  of  Newcastle,  for  the  electrical 
supply. 

Wakelield.— The  B.  of  <i.  has  appointed  Mr.  W.  Robb 
to  supply  electrical  appliances  required  during  the  ensuing  six 
months. 

York.— The  (ieneral  Electric  Co.,  Ltd.,  have  secured 
the  contract  for  Osram  metal-filament  lamps  required  during  the 
ensuing  year  by  the  Corporation. 


FORTHCOMING    EVENTS. 


Institution  or  Electrical  Engineers  (Newcastle  Local  Section).— Friday, 

April  8rd.  At  7  p.m.  At  Hugh  Bell  School,  Middlesbrough.  Address  on 
"  Ozone,"  by  Mr.  E.  L.  Joseph. 

(Manchester  Local  Section). -Tuesday,  April  7th.  At  7.80  p.m.  At 
the  Univeisity  (Physical  Laboratory).  Paper  on  "Current-Limiting 
Kea;tances  on  Large  Power  Svjtems,"  by  Messrs.  K.  M.  Faye-Uansen 
and  J.  S.  Peck. 

(Yorkshire  Local  Section).— Wednesday.  April  8th:  At  7.15  p.m. 
At  Philosophical  Hull,  Leeds.  Papar  on  'The  Bonecourt  Boiler."  by 
Mr.  C.  D.  MoCourt. 

(Birmingham  Local  Section).— Wednesday,  April  8th.  At  7.30  p.m. 
At  the  University,  Edmund  Street. 

Royal  Institution  of  Great  Britain.-Friday,  April  3rd.  At  9  p.m.  At 
Albemarle  Street.  W.  Paper  on  "  Further  Researches  on  Positive  Kays," 
by  Prof.  Sir  J.  J.  Thomson,  F.R.8. 

Saturday,  April  4th.  At  3  p.m.  Paper  on  "  Recent  Disooveries  in 
Physical  Science,"  by  Prof.  Bir  J.  J.  Thomson,  F.R.8. 

Association  of  Engineers-in-Charge.— Saturday,  April  4th.  Bohemian 
Concert. 

Wednesday,  April  8th.  At  7.30  p.m.  At  St.  Bride's  Institute.  Paper 
on  "  Intercommunication  Telephones,"  by  Mr.  A.  F.  Cannon. 

North   of  England  Institute  of  Mining  and    Mechanical    Engineers  — 

Saturday,  April  4th.  At  2  p.m.  At  Newcastle-upon-Tyne,  (ieneral 
Meeting. 

Salford  Technical  and  Engineering  Society.— Saturday,  April  4th.  At 
7  p.m.  At  Royal  Technical  Institute,  Peel  Park.  Paper  on  "  Mechanical 
Ventilation,"  by  Mr.  M.  Sutcliffe. 

London  Association  of  Foremen  Engineers.— 3aturday,  April  4th.  At 
7  pm.  At  Cannon  bfi-et  Hotel.  Paper  on  "The  Heating  of  FaotorieB 
and  Workshops,"  by  Mr.  A.  H.  Barker. 

Society  of  Engineers. -Monday,  April  fith.  At  7.80  p.m.  At  Institution  of 
Electrical  engineers,  Victoria  Embankment.     Ordinary  Meeting, 

Institution  of  Mechanical  Engineers  (Graduates'  Association).— Monday, 
April  6th.  At  H  p  ru.  At  Storey's  bate,  d.VV.  Paper  on  "Chains,"  by 
Mr.  W.'Clcwes  (iarner. 

Illuminating  Engineering  Society. -Tuesday,  April  7th.  At  8  p.m.  At 
the  Royal  Society  ol  Arts,  Adelphi.  Discussion  on  "  The  Light  ng  of 
T>ail>vay  Carriages  and  other  Public  Vehicles,"  opened  by  Mr.  E.  Kilburn 
Boon. 

Institution  of  Civil  Engineers.— Tuesday,  April  7th.  At  8  p  m.  At 
Un  at  George  tureet,  B.  w.    Ordinary  meeting. 

Rontgen  Society. -Tuesday,  April  7th.  At  8.15  p.m.  At  Institution  of 
Electrical  Dingineers,  Victoria  Embankment.  Paper  on  "The  Energy  of 
the  Rontgen  Kay,"  by  Dr.  R.  T.  Beatty. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Officer— Lirdt. -Col.  H,  M,  Li  a>  . 
The  'ollowi  ig  orlere  h  tv*  bien  issued  for  the  current  week  — 

Monday,  April  Gth.— "  A  "  Company.    Technical  instruction,  7  to  10  p.m. 

Miniature  range  practice,  7  10  9  p.m. 
'In'   day,  April  7th.-  "  B  "  Company.    Technical  Instruction,  7  to  10  p.m. 

Miniature  range  practice,  7  to  9  p.m. 
Wednesday,  April  8th.— Recruits  only.     Recruit   instruction,  7  to  10  p.m. 

Rating  examination  for  all  Companies,  7  to  9.80  p.m. 
Thursday,  April  9th.— "C  "  Company.    Technical  instruction,  7  to  10  p.m. 

Miniature  range  practice,  7  to  9  p.m. 
Friday,  April  inth,  to  Monday,  April  Lltb,  inclusive.  -Headquarters  will  be 
•d  for  the  Faster  Hobdays.     Business  of  an  urgent  nature  wilt  bo 

a  tended  to  on  Saturday,  the  11th  Inst.,  from  10  a.m.  to  12  noon. 


(Signed) 


F.  K.  Holt-Whitk,  Capt.  R.B.,  Adjutant. 

For  Offloor  commanding  L.E.E, 


NOTES. 


The  £5  Cluh. — The  next  dinner  of  this  club  will  be  held 
at  the  Connaught  Rooms,  Great  Queen  Street,  London,  W.C.,  at  7.16 
for  7.30  p.m.,  on  Wednesday,  April  22nd. 

Institution  and  Lecture   Notes. — The  Association 

of  Elf.ctbical  Station  Engineers. — We  have  received  a  copy 
of  the  printed  rules  of  this  Association.  The  constitution  and 
objects  of  the  organisation  are  described  and  full  rules  appear 
relating  to  membership,  government  of  the  Association,  executive 
Committee,  their  election,  powers,  and  duties,  the  general  secretary 
and  his  duties,  the  funds,  branches,  &c.  Those  interested  in  the 
movement,  but  not  yet  in  it,  oan  find  all  the  information  they 
require  in  this  booklet  of  24  pages.  Secretary,  Mr.  W.  J.  Ebben, 
41,  Warren  Road,  Ley  ton,  London,  N.E. 

Manchester  Association  of  Engineers. — At  the  annual 
general  meeting  of  the  Association  on  Saturday,  Mr.  E.  G.  Hiller 
was  elected  president  in  the  place  of  Dr.  Edward  Hopkinson.  The 
annual  report  of  the  Council  showed  steady  progress.  The  number 
of  members  on  the  roll  is  647,  and  there  was  a  surplus  of  receipts 
over  expenditure  for  the  year  of  £251,  and  a  net  cash  balance  of 
£6,547. 

Association  of  Engineebs-in-Charge. — On  Thursday  last  week 
the  Ponder's  End,  Middlesex,  Works  of  the  Edison  k  Swan  United 
Electric  Light  Co.,  Ltd.,  were  visited  by  over  100  members  of  the 
Association  and  their  lady  friends.  Demonstrations  and  regular  work 
were  carried  on  during  the  tour,  and  explanations  were  given  of 
the  various  processes  by  the  most  experienced  members  of  the 
staff.  In  addition  to  carbon  and  metal-filament  lamps,  the  visitors 
were  shown  the  complete  manufacture  of  holders,  switches,  plugs 
and  other  electrical  accessories,  high-tension  switcbgear,  electric 
fans  and  heating  apparatus,  and  iron  and  brass  castings.  Tea  was 
served,  during  which  the  chairman  of  the  Association's  Educa- 
tion Committee  moved  a  vote  of  thanks  for  the  cordial  reception  of 
the  visitors,  and  Mr.  E.  Gimingham  briefly  replied  on  behalf  of  the 
directors  and  staff. 

Institute  of  Locomotive  Engineers. — In  connection  with 
the  proposed  London  Goods  Clearing  House  scheme,  Mr.  Louis 
Rottenburg,  a  director  of  the  New  Transport  Co.,  Ltd.,  read  a 
paper  before  the  Institute  on  Saturdav  last,  on  "  Locomotive  Costs 
in  Relation  to  Total  Cost  of  Railway  Transport." 

Association  of  Mining  Electrical  Engineers.— At  a  meet- 
ing of  the  Notts,  and  Derbyshire  branch  at  Nottingham,  on 
Saturday,  two  papers  were  discussed,  one  by  Mr.  F.  Church, 
Tibshelf,  on  "  The  Breakdown  of  a  d.c.  Motor  Armature,"  and  the 
other  by  Mr.  H.  J.  Wroe,  of  the  London  branch,  on  "  The  Electric 
Pumping  Plant  at  Tilmanstone  Colliery." 

On  Saturday  last  ."0  members  of  the  East  and  West  of  Scotland 
branches  visited  the  Breich  pit  of  the  Pumpherston  Oil  Co.,  where 
there  is  in  operation  an  electrical  winding  set  of  the  newest  type. 
The  winder,  which  is  of  the  Siemens-Ilgner  type,  has  been  in 
operation  for  nearly  a  year.  At  present  it  is  running  at  little 
more  than  half  load,  and  the  expectation  is  that  when  it  is  loaded 
to  its  full  capacity  the  results  will  be  still  better.  In  the  course 
of  the  afternoon  the  party  were  entertained  to  luncheon.  Mr. 
James  Caldwell,  who  presided,  said  he  would  not  recommend  the 
winding  set  for  a  small  pit  with  an  output  of,  say,  300  tons  a  day. 
but  for  a  large  pit,  with  an  output  of  900  tons,  where  it  was  pos- 
sible to  generate  their  own  electricity,  such  an  installation  as 
they  had  at  the  Breich  pit  would  pay  in  the  long  run. 

Institution  of  Electrical  Engineers. — The  following  are 
the  Council  nominations  (in  italics)  for  election  to  the  Council  for 
the  year  commencing  October  1st,  1914.  Members  whose  names 
are  printed  in  roman  type  remain  in  office  :  — 

President  (one  vacancy). — J.  F.  C.  Snell. 

Vice-Presidents  (two  vacancies). — J.  S,  Highfield,  C.  H.-Wording- 
ham,  W.  Judd.  C.  H.  Merz. 

Honorary  Treasurer  (one  vacancy). — II.  Hammond. 

Ordinary  Members  of  Conncil. — Members  (six  vacancies). — 
Prof.  B.  Hopkinson,  F.R  S.,  G.  W.  Partridge,  W.  H.  Patchell, 
W.  LI.  Preeee,  6.  S.  Ram.  W.  Slingo,  A.  A.  C.  Swinton,  W.  B. 
II  oodhouee,  R.  A.  Chattock,  F.  Gill,  Dr.  A.  Russell,  W.  Rutherford, 
A.  H.  Seabrook,  Roger  T.  Smith. 

Associate  Members. — F.  E.  Berry.  Captain  E.  O.  Henrici,  R.E., 
A.  W.  Martin. 

Associates. — A.  B.  Anderson,  E.  Russell  Clarke,  A.  M.  J.  Ogilvie, 
C.B. 

At  the  meeting  of  the  Birmingham  Local  Section,  on  Wednes- 
day last,  a  paper  by  Messrs.  K.  M.  Faye-Hansen  and  J.  8.  Peck, 
was  read  by  Mr.  H.  K.  Faye-Hansen  on  "Current-Limiting 
Reactances  on  large  Power  Systems."     The  discussion  was  closed. 

Royal  Institution. — The  following  are  among  the  Lecture 
arrangements  after  Easter  : — Dr.  Walter  Wahl,  two  lectures  on 
"  Problems  of  Physical  Chemistry  :  (I)  Study  of  Matter  at  High 
Pressures  ;  (2)  Structure  of  Matter  at  Low  Temperature  (experi- 
mentally illustrated)."  Prof.  Silvanns  P.  Thompson,  two  lectures 
on  "  Faraday  and  the  Foundations  of  Electrical  Engineering." 

On  March  27th,  Mr.  P.  Schilowsky  gave  a  lecture  on  his  experi- 
mental gyroscope. 

Appointments  Vacant. — Resident  engineer  for  wireless 

telegraph  station  in  Egypt  (£60  month),  Imperial  wireless  chain  : 
shift  engineer  for  Ilkeston  power  station  (35s.),  for  Derbyshire  and 
Nottinghamshire  Electric  Power  Co.  ;  electrical  engineer  and  gas 
manager  (£350),  for  Malvern  U.D.C. ;  shift  engineer  (£166),  for 
St.  Ann's  power  station,  Nottingham.  Particulars  are  given  in  our 
advertisement  pages. 

(Continued  on  jiui/c  683.) 
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The  2,400-Volt  Direct-Current  Electrification  of  the  Butte,  Anaconda 

and  Pacific    Railway,  U.S.A. 


(Concluded  from  page  540.) 


Tin:    1,200-Volt  generators  in  the  sub-stations  are  provided 

with  heat-proof  insulation,  and  owing  to  their  unusually 
good  commutating  characteristics,  will  carry  three  times 
normal  load  for  periods  of  rive  minutes,  as  well  as  the  usual 
50  per  cent,  overload  for  two  hours. 

An  automatic  voltage  regulator  is  used  to  maintain  an 
approximately  constant  voltage  at  the  terminals  of  the 
motor  by  power-factor  regulation.  The  motors  are  protected 
against  overload  by  inverse  time-limit  relays,  which  are  set 
to  open  at  four  times  normal  load.  These  relays  have  been 
adjusted  to  open  under  sustained  overload  in  about  two 
seconds,  and  upon  short-circuit  their  action  is  practically 
instantaneous. 

Excitation  for  the  two  generating  units  in  each  sub- 
station is  obtained  from  two  induction  motor-driven  sets, 
rated  at  50-kw.  each  at  1 25  volts.  One  set  is  used  for  supply- 
ing current  to  the  synchronous  motor  fields  and  is  controlled 
by  the  automatic  voltage  regulator.  The  second  unit 
supplies  current  to  the  separately  excited  fields  of  the  direct- 
current  generators. 

The  2,400-volt  switchboards  for  controlling  these  sets  are 
similar  to  the  standard  UOO-voIt  type3,  with  increased  insu- 
lation and  special  provision  for  interrupting  the  2,400-volt 
current.  The  circuit-breakers  and  switches  are  also  arranged 
for  remote  control,  and  all  apparatus  on  the  panels  is  pro- 
vided with  ample  insulation  to  ensure  safety  to  operators. 

The  2,400-volt  circuit-breakers  and  switches  are  installed 
on  separate  panels  above  and  behind  the  main  panels,  and 
are  operated  by  connecting  rods  from  handles  mounted  on 
the  front  of  the  main  switchboard.  These  handles  are 
similar  in  appearance,  and  to  avoid  confusion,  the  circuit- 
breaker  handles  are  inverted.  The  breakers  are  equipped 
with  special  magnetic  blow-outs  and  arc  chutes,  and  pro- 
vision is  also  made  for  automatically  inserting  a  high  resist- 
ance in  the  generator  field  at  the  same  instant  that  the 
main  circuit-breakers  open,  thus  reducing  the  generator 
voltage. 

The  alternating-current  switchboard  contains  two  panels 
for  controlling  the  synchronous  motors  by  means  of  remote- 
controlled  solenoid-operated  oil  switches  ;  two  panels  for  the 
motor  fields,  and  a  panel  for  the  automatic  voltage  regulator. 
These  panels  also  contain  other  necessary  instruments,  in- 


cluding  frequency  and  synchronism  indicator?,   ammeteri, 
wattmeters  and  relays. 

The  overhead  construction  for  this  system  was  especially 
designed  to  give  the   flexibility  necessary   f'ir  tatiffaetory 


One  of  17  SO-ton  2.100-volt  d.c.  Locomotives  on  the  Butte,  Anaconda  and  Pacific  Line. 


Roof    Equipment   of   2,400-volt  d.c  Locomotive,  Butte, 
Anaconda  Railway. 


operation  of  the  pantograph  trolleys  used  on  the  locomotives. 
The  4/0  grooved  copper  trolley  used  over  all  tracks  is  sup- 
ported by  an  11 -point  catenary  suspension  from  a  stranded 
steel  messenger  cable.     Both   side-bracket  and    cross-span 

construction  are  used, 
as  required  by  the  local 
conditions.  There  is  a 
large  amount  of  special 
work,  on  account  of  the 
many  yards  and  sidings, 
and  in  one  case  1 2  tracks 
are  spanned.  The  cross- 
span  construction  used 
at  this  point  is  supported 
by  a  third  pole  between 
the  eighth  and  ninth 
tracks.  Thehangerused 
on  the  straight-line  con- 
struction is  a  rolled- 
steel  strap  looped  over 
the  messenger  wire. 
This  loop  is  closed  at 
the  ear,  and  the  wire 
is  clamped  in  place  by 
a  single  bolt.  Special 
pull-offs  are  used  to 
increase  the  flexibility 
of  the  suspension. 

The  section  breakers 
were  designed  for  the 
2,400-volt  service,  and 
at  six  points  insulated 
crossings  are  necessary 
at   the    intersection  of 
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the  2,400-volt  trolley  line  with  the  600-volt  trolley  line  of 
the  city  system.      On  the  main  line  a  very  simple-section 


Catenae^  Pull-offs  is  Switching  5  abd. 


iiHulator  is  used. 
This  consists  of 
paralleling  the  two 
trolley  wires  from 
the  ends  of  each 
section  at  a  suitable 
distance  for  insula- 
tion, so  that  the 
pantograph  bridges 
the  two  circuits  for 
a  short  distance, 
thus  avoiding  inter- 
ruption of  the  power 
supply  to  the  loco- 
motive. The  con- 
struction in  the 
yards  and  sidings 
is  simplified  by 
paralleling  the 
trolley  from  the 
side  tracks  for  a 
short  distance  along 
the  main  line.  This 
avoids  the    use   of 

switch-plates  or  similar  devices.  At 
some  of  these  junction  points  the  panto- 
graph engages  as  many  as  six  trolley 
the  wires. 

The  overhead  lines  are  protected  from 
lightning  by  2,400-volt  D.C.  arresters 
installed  on  poles  at  intervals  of  one-third 
of  a  mile,  along  the  entire  length  of 
system. 

As  regards  the  feeders,  the  4/0  trolley 
is  reinforced  between  the  sub-stations 
with  two  50(i,ii00  cm.  bare  copper  cables 
tapped  to  tlie  trolley  at  intervals  of 
L,000fb.  A  1/0  negative  return  wire 
is  also  installed  between  Rocker  and 
Bast  Anaconda.  This  wire  is  carried  on 
the  trolley-poles,  and  is  connected  to  the 
cross-bonds  at  intervals  of  [,000  ft. 
The  rails  are  connected  by  4/0  bonds 
ery  joint.  The  sub-stations  are 
normally  connected  together  by  these 
feeders,  allowing  an  interchange  of 
current.  In  emergency  either  station 
can  supply  current  to  the  entire  syst<  m. 

The  locomotive  equipment  consists  of 

17  mi. ton  units  |  2,000  lb.  to  the  ton), 

i.'i  for  the  freight  and  two  for  passenger 

The   freight    locomotives    are 

geared  for  slow  Bpeed  and  are  operated 


Double  Locomotive  hauling  Freight  Train,  Bdtte,  Anaconda   and 
Pacific  Railway. 


in  pairs  for  the  main  line  service.     The   maximum   free- 
running  speed  is  35  M.P.H. 

The  two  passenger  locomotives  are  of 
the  same  construction  as  the  freight 
units,  but  are  geared  for  a  maximum 
free-running  speed  of  55  M.P.H.  A 
speed  of  45  M.P.H.  is  obtained  with  three 
passenger  coaches  on  straight  level  track. 
The  continuous  tractive  effort  of  a 
single  80-ton  freight  locomotive  is 
25,000  lb.  at  15  miles  per  hour.  The 
maximum  tractive  effort  for  a  period 
of  live  minutes  is  -1K,000  lb.,  based  on 
a  tractive  coefficient  of  30  per  cent. 

These  locomotives  are  of  the  articu- 
lated double-truck  type,  with  all  the 
weight  on  the  drivers.  The  entire 
weight  of  the  locomotive  is  carried  on 
semi-elliptic  springs  suitably  equalised. 

The  central  channels  forming  a  part 
of  the  underframe  are  enclosed  and  are 
utilised  as  a  distributing  air   duct    for 
the  forced  ventilation  of  the  motors.  The 
air  is  conducted  through  the  centre  pins, 
which  are  hollow,  into  the  truck  tran- 
soms and  thence  to  the  motors.     The 
engineer's  compart- 
ment at  either  end 
of  the  car  contains 
the  operator's  seat, 
controller,  air  brake 
valves,     bell      and 
whistle  ropes,  am- 
meter,  air  gauges, 
sanders   and  other 
control     apparatus 
within     immediate 
reach    of    the    en- 
gineer. 

The  contactors, 
reverser  and  rheo- 
stats, which  are  all 
located  in  the  cen- 
tral portion  of  the 
cab,  are  mounted 
in  two  banks  run- 
ning lengthwise  of 
the  compartment, 
and  are  conve- 
niently arranged  for 
cleaning,  inspection 


Section  switch  hid  Operating 
Lever. 


Insulated  Section  at  Crossing  ok  G0o-volt 
Trolley  Link  and  l>,  100-volt  System. 


vol.71.  No.  1,897,  apbil  s,  19U.]         TIIK    ELECTRICAL    REVIEW 


08] 


and  repair.    AJ1  apparatus  and  circuits  carrying  2,400  volti       control  circuit,  and  are  ip  trncted  to  separate  tbe 

are  thoroughly  proteoted  from  accidental  contact.  2,400-voIt  parts  from  the  ooil    and  interlocl    irhiofa  oarrj 

The  motors  are  of  the  comn ting-pole  type,  wound  for       the  600-volt  current.    The  neo 


Double  Terminal  Pole,  with  Lightning  Arresters, 
at  Power  Station*. 

Xagpur  Electricity  Supply  Works.      (See  page  583  ) 


Interior,  showing  Generating  Plant. 


1,200  volts,  and  insulated  for  2,400  volts.  This  motor  was 
designed  for  locomotive  service,  and  is  provided  with  forced 
ventilation.  The  method  of  ventilation  is  similar  to  that  of 
the  well-known  ventilated  motors,  but  the  volume  of  air 
circulated  is  increased  by  the  use  of  an  auxiliary  blower 
mounted  on  an  extension  of  a  dynamotor  shaft.  The  gear 
reduction  on  the  freight  locomotive  is  4*84,  and  on  the 
passenger  locomotive  3-2.  The  double  unit,  1  (10-ton 
locomotive  is  capable  of  giving  a  continuous-sustained  out- 
put of  2,100  H.r.  The  motors  are  connected  to  the  driving 
wheels  by  twin  gears  similar  to  those  used  on  the  Detroit 
River  Tunnel,  Baltimore  and  Ohio,  and  the  Great  Northern 
locomotives. 

The  control  equipment  is  of  the  Sprague-General  Electric 
multiple  unit  type,  operating  the  four  motors  in  series  and 
in  series-parallel.  Two  1,200-volt  motors  are  permanently 
connected  in  series.  The  controller  provides  10  steps  in 
series,  and  nine  in  series-parallel.     The  transition  between 


by  large  clearances,  and  by  the  use  of  porcelain  and  mica 
insulation.  The  armature  is  connected  to  the  contact  lever 
by  a  wooden  rod.  The  contacts,  magnetic  blow-out  and  arc 
chutes  are  also  especially  designed  to  rupture  the  2, 400-volt  arc. 
Locomotive  Data, — The  principal  data  and  dimensions 
applying  to  the  locomotives  are  the  following  :  — 

Length  inside  of  knuckles  ...         ...         ...         ...  37  ft.   4  in. 

Total  wheel  base       26  ft. 

Rigid      ,,        „         8  ft.  8  in. 

Track  gauge t  ft.  8 J  in. 

Total  weight 160,000  1b. 

Weight  per  axle        40,000  1b. 

Wheels,  steel  tired    ...         ...         ...         ...         ...  46  in. 

Journals         6in.  x  13  in. 

Gears,  forged  rims,  freight  locomotives  ...  ...  S7  teeth 

,,  ,,  passenger  locomotives  ...  80  teeth 

Pinions,  forged,  freight  locomotives         18  teeth 

,,  ,,        passenger  locomotives    ...         ...  25  teeth 

Tractive  effort  at  30  per  cent,  coefficient 48,000  1b. 

,,  ,,      at  one  hour  rating ...  30,000  lb. 

,,  ,,      at  continuous  rating         ...         ...  25,000  lb. 


t 


w 


Pole  Types  Employed  in  Distribution  Network,  Nagpur  Electricity  Supply-.      (See  page  583.) 


series  and  series-parallel  is  effected  without  opening  the 
motor  circuit,  and  there  is  no  appreciable  reduction  in 
tractive  effort  during  the  change.  The  transfer  of  circuits 
at  this  point  is  made  by  a  special  change-over  switch,  which 
is  operated  electro-pneumatically. 
The  2, 400-volt  contactors  are  operated  from  the  GOO-volt 


The  locomotives  have  been  maintained  by  the  regular 
shop  force  with  the  assistance  of  one  man  experienced  in 
electrical  apparatus. 

Current  is  collected  by  overhead  roller  pantographs, 
pneumatically  operated  and  controlled  from  either  engineer's 
compartment  by  an  air  valve.     A   2. 400-volt  insulated  bus- 
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line  pudb  along  the  centre  of  the  cab  roof.  These  bus-lines 
are  connected  together  by  couplers  between  the  two  loco- 
motives, so  that  current  may  be  obtained  from  either  one  or 
two  collectors.  The  air  brakes  are  the  combined  straight 
and  automatic  type,  and  the  compressor  is  of  the  tiOO-volt 
type,  having  a  piston 
displacement  of  100 
cb.  ft.  of  air  per 
minute  when  pump- 
ing against  a  tank 
pressure  of  185  lb. 
Radiating  pipes  are 
provided  on  the  roof 
of  the  cab  for  reducing 
the  temperature  of 
the  compressed  air 
before  it  reaches 
the  high-pressure 
cylinder. 

For  operating  the 
control  equipment  and 
air  compressor,  and 
for  lighting  the  loco- 
motive and  cars,  600- 
volt  current  issupplied 
from  a  2,400  /  6o0- 
volt  dynamotor  in- 
stalled on  each  loco- 
motive. This  machine 
is  similar  in  construc- 
tion to  the  1,200-tJoO- 
volt  dynamotor, 
having  two  distinct 
sets  of  armature  coils 
wound  on   the    same 

core,  and  brought  out  to  a  commutator  at  each  end.  One 
of  these  windings  is  designed  for  1.S00  volts  and  the  other 
for  800  volts,  the  two  commutators  being  connected  in  series 
across  the  2,400-volt  circuit.  The  load  current  is  taken 
from  the  600-volt  commutator. 

The  mechanical  load   furnished  by  the  direct  connected 
blower  supplies  sufficient  current  in  the  series  field  windings 


Main  Switchboard,  Nagpub  Electricity  Works.     (See  page  583.) 


an  extension  of  the  dynamotor  shaft.      It  has  a  capacity  of 
7,200  cb.  ft.  per  minute  at  4-in.  pressure. 

Standard  fioO-volt  lighting  fixtures  will  be  used  on  the 
cars,  and  each  passenger  and  baggage  coach  will  be  wired 
for  five  groups  of  five  lamps  in  series.     The  lights  in  each 

car  will  be  controlled 
by  a  suitable  master 
switch  and  fuse  with 
snap  switches  in  the 
individual  circuits. 
Thirty- six-watt  rail- 
way-type Mazda  lamps 
are  used,  giving  about 
26  O.P.  at  110  volts 
per  lamp.  Lighting 
current  will  be  taken 
from  a  600-volt  train 
line-bus,  which  is  con- 
nected to  the  dyna- 
motor on  the  locomo- 
tives. 

All  of  the  passenger 
and  baggage  cars  now 
used  between  Butte 
and  Anaconda  will  be 
heated  as  well  as 
lighted  by  electricity 
as  soon  as  the  equip- 
ment can  be  installed. 
Each  car  will  be 
heated  from  a  single 
heating  unit  installed 
underneath  the  car 
floor,  and  supplied 
from  a  2,400  -  volt 
bus  connected  directly  to  the  2,400-volt  bus  on  the  loco- 
motive. This  unit  will  have  a  maximum  capacity  of 
25  K\v.,  and  will  be  used  to  heat  the  air,  which  is  distri- 
buted to  different  parts  of  the  car  by  means  of  a  small 
motor-driven  blower.  Cool  air  will  be  drawn  into  the  insu- 
lated case  enclosing  the  heating  units  from  some  point  on 
the  roof  of   the  car.     After  passing  over  the  heating  coils 


Typical  Views  in  Native  City  and  of  Cokstbuotion  and  Opening  of  Electricity  Works,  Naqpub,  India,    (See  page  5s:t.) 


to  provide  for  the  necessaiy  excitation,  so  that  no  shunt 
windings  arc  required.  The  blower  which  supplies  ventilat- 
ing ail  to  the  motor  consists  of  a  multivane  fan  mounted  on 


the  air  will  be  carried  through  ducts  under  the  floor  of  the 
car  to  radiators  placed  between  alternate  seats.  The 
blower  has  a  capacity  of  from   500  to  1,000  cb.  ft.  of  air 
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C  minute,  and  the  motor  is  connected  in  NriM  wiili  the 
.ting  units. 

In  order  to  increase  the  range  of  the  beating  equipment 
to  meet  the  requirements  of  varying  temperature!,  provision 
is  made  for  connecting  the  ooila  to  give  a  total  consumption 
of  10,  15,  17*5,  or  26  kw.  The  temperature  of  the  oar  is 
regulated  at  all  times  by  a  thermostat. 

All  the  apparatus  for  the  electrification  of  this  railway  was 
furnished  by  the  General  Electric  Co.,  of  Schenectady,  N.Y., 
U.S.A.,  whose  allies  in  this  country,  the  British  Thomson- 
Ilouston  Co.,  Ltd.,  of  Rugby,  have  kindly  furnished  us 
with  the  foregoing  particulars. 


ELECTRIC    SUPPLY   AT   NAGPUR.    INDIA. 


Nagpuk,  the  chief  town  of  the  Central  Provinces  and  seat 
of  the  Central  Provinces  Government,  with  a  population  of 
130,000,  has  recently  been  provided  with  an  up-to-date 
electricity  supply  undertaking. 

In  1911,  with  the  assistance  of  Messrs.  Crompton  &  Co., 
Ltd.,  the  Nagpur  Electric  Light  and  Power  Co.,  Ltd.,  was 
formed,  with  a  native  directorate  and  a  capital  of  5  lacs 
of  rupees ;  Messrs.  Crompton  transferred  the  electric 
lighting  licence  which  they  had  obtained  to  this  company, 
remaining  the  contractors  for  the  plant  and  installation. 

The  undertaking  was  formally  opened  by  Sir  Benjamin 
Robertson,  the  Chief  Commissioner  of  the  Central  Provinces, 
in  November  last. 

A  brick  power  house  structure  has  been  erected,  which, 
in  addition  to  engine  and  boiler  houses,  also  contains  the 
offices  of  the  company. 

The  plant  installed  includes  one  50-kw.  and  two  100-kw. 
Crompton  shunt-wound  multipolar  dynamos,  fitted  with 
interpoles,  and  wound  for  450-550  volts,  which  are  driven 
by  direct-coupled  Belliss  compound  non-condensing  engines. 
The  smaller  engine  is  of  75  b.h.p.,  with  a  speed  of  575 
r.p.m.,  and  the  larger  ones  develop  150  b.h.p.  at  475  r.p.ji. 

There  are  also  installed  two  C.M.B.  balancers,  each  to 
deal  with  an  out-of-balance  of  40  amperes,  and  a  14-panel 
Crompton  switchboard  in  black  enamelled  slate  containing 
the  requisite  switchgear  and  instruments  for  generator  and 
feeder  control. 

Steam  for  the  above  plant  is  supplied  from  three  Babcock 
and  Wilcox  boilers,  each  with  a  rated  evaporation  of 
5,000  lb.  of  water  per  hour  at  180  lb.  per  sq.  in.  pressure  ; 
each  boiler  is  complete  with  an  80-ft.  steel  chimney,  3  ft.  in 
diameter.  Three  direct-acting  Weir  steam  feed  pumps  are 
provided,  working  in  conjunction  with  a  Worthington  water 
heater. 

The  distribution  system  consists  of  bare  copper  wires 
carried  on  white  porcelain  insulators  fixed  to  the  steel  cross 
arms  of  weldless  tubular  steel  poles  ;  the  latter  are  painted 
white  with  a  dark  green  base  and  feet  in  a  heavy  concrete 
foundations,  which  were  necessitated  by  the  loose  character  of 
the  soil.  The  positive  and  negative  wires  occupy  the  upper 
arms  of  the  poles ;  the  two  wires  on  the  bottom  arm 
constitute  the  neutral  of  the  three-wire  system,  and  are 
linked  together  twice  in  every  50  yd.  span  to  form  a  cradle 
under  the  upper  wires.  Two  feeder  boxes  and  12  discon- 
necting boxes,  fitted  with  switch  fuses,  have  been  provided 
in  the  mains  network,  the  boxes  being  attached  to  the 
poles  beneath  the  cross-arms  and  coupled  to  the  line  with 
insulated  cable. 

A  special  double-pole  terminal  has  been  provided  at  the 
power  house,  which  carries  lightning  arresters  and  choking 
coils,  and  horn  type  arresters  are  fitted  on  all  angle  poles 
throughout  the  overhead  system. 

For  the  street  lighting  40 -watt  metal  lamps  are  employed, 
in  iron  brackets  attached  to  the  transmission  poles  at  1 2  ft. 
above  the  ground — singly,  except  at  corners,  where  two  or 
four-light  brackets  are  used.  Some  600  lamps  are  in  use, 
divided  up  into  groups  of  40,  controlled  from  a  cast-iron 
watertight  switch  attached  to  the  pole,  and  connected 
between  the  neutral  and  an  independent  street  lighting  wire 
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Twelve  miles  of  distribute)  and  street  lighting  (rutins  have 

been   erected    in   tin-  civil  station,  and    '■>  miles  of  street 
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The  lighting  of  the  Streets  in  the  native  city  was  r< 
difficult  by  their  narrowness,  as  in  many  cases  they  are  not 
more  than  1 2  ft.  wide. 

Native  coal,  costing  lis.  9-8-0  J*r  ton,  is  used  in  the 
boilers,  and  the  company's  principal  source  of  revenue  is 
expected  to  be  derived  from  the  sale  of  energy  for  driving 
punkah  fans,  of  which  about  a  thousund  are  in  use  in  offices 
and  bungalows. 

The  price  charged  at  present  for  lighting  and  fans  is 
G  annas  per  unit.  The  capital  of  the  undertaking  has  now 
been  fully  subscribed,  and  by  agreement  the  municipal 
authorities  guarantee  4  per  cent,  interest  on  not  exceeding 
4  lacs  of  rupees  for  the  first  seven  years,  on  condition  that 
half  the  profits  over  G  per  cent,  during  that  time  revert  to 
them,  and  that  the  company  supplies  and  maintains  the 
GOO  street  lamps  for  11,000  rupees  per  annum  during  that 
time.  The  Chief  Commissioner  in  the  course  of  a  speech  at 
the  inaugural  ceremony,  complimented  the  company  on  the 
excellent  appearance  and  ornamental  effect  of  the  standards 
for  the  overhead  wires. 

In  conclusion,  we  are  indebted  to  Messrs.  Crompton  &  Co. 
Ltd.,  for  the  particulars  and  views  here  given  ;  the  installa- 
tion was  carried  out  by  them  under  the  supervision  of  Mr. 
T.  F,  Raven,  their  local  representative. 


NOTES. 


(Continued  from  page  578.) 

Educational  Notes. — A  free  scholarship  of  the  value  of 
£30,  tenable  at  the  Northampton  Polytechnic  Institute  (London), 
is  being  offered  to  students  of  optics. 

Smoke    Abatement    Inquiry. — Moving    the    second 

reading-  of  the  Smoke  Abatement  Bill  in  the  House  of  Lords  on 
Tuesday  last  week,  Lord  Newton  said  that  under  present  con- 
ditions London  received  only  one-third  of  the  winter  sunshine ;  the 
annual  sootfall  in  London  was  76,000  tons,  and  the  damage  cost  at 
least  9  millions  a  year.  Lord  Curzon  stated  that  as  the  result  of 
legislation  in  India,  in  less  than  three  years  the  emission  of  black 
smoke  from  factory  chimneys  at  Calcutta  had  been  reduced  by  over 
80  per  cent.  Equally  good  results  were  obtained  at  Bombay.  The 
Local  Government  Board  agreed  to  appoint  a  Departmental 
Committee  of  Inquiry,  of  which  Mr.  Russell  Rea,  M.P.,  will  be 
chairman. 

Dinners    and    Socials.  —  The   employes   of    Messrs. 

Anderson  &  Munro,  Ltd.,  Glasgow,  held  their  annual  whist  drive 
and  dance  on  Friday  evening,  March  27th,  in  the  Burlington 
House.  There  were  about  60  couples  present,  and  a  most  enjoy- 
able evening  was  spent.  The  whist  prizes  were  presented  by  Mrs. 
Wright,  the  wife  of  the  chairman,  and  Mr.  Wright  referred  to  the 
pleasure  which  it  gave  the  directors  to  be  present,  and  to  the  good 
fellowship  which  existed  amongst  all  grades.  We  understand  that 
the  firm  have  at  present  a  very  large  amount  of  work  in  hand. 

The  employes  of  the  Perth  Corporation  Tramway  Depart- 
ment held  their  ninth  annual  social  and  dance  recently,  ex-Bailie 
Calderwood,  convener,  presiding. 

The  staff  of  the  Willesden  Electricity  Department  held  their 
second  annual  dinner  on  March  14th,  at  Kilburn.  Councillor  H. 
Davey  Turner,  chairman  of  the  Electricity  Committee,  presided. 
Mr.  A.  W.  Blake,  chief  engineer,  responded  to  the  toast  "  Our 
Chief." 

Mr.  A.  C.  Cramb,  borough  electrical  engineer,  presided  at  the 
annual  dinner  of  the  Croydon  electricity  works  staff,  held  recently. 
He  proposed  the  "Corporation  of  Croydon,"  and  the  Mayor 
responded.  He  next  gave  "  The  Chairman  and  Members  of  the 
Electricity  Committee,"  and  Mr.  Alderman  Miller,  who  responded, 
referred  to  the  fact  that,  as  chairman  of  the  Electricity  Committee, 
he  had  just  come  of  age.  The  toast  "  Our  Engineer  "  was  proposed 
by  Mr.  W.  Burr,  and  suitably  replied  to  by  Mr.  Cramb. 

The  Cryolite  Athletic  Association  (London  staff  of  the  British 
Aluminium  Co.,  Ltd.),  maintained  its  quickly-gained  reputation 
for  enterprise  by  holding  a  most  successful  whist  drive  on  March 
28th,  when  about  160  members  and  friends  spent  an  enjoyable 
evening.  The  president  of  the  Association.  Mr.  W.  Murray  Mor- 
rison,  was  present,   accompanied   by  Mrs.   Morrison,  who  kindly 
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presided  over  the  distribution  of  the  prizes.  The  president 
referred  to  the  satisfactory  progress  made  by  the  Association  since 
its  formation  six  months  ago. 

The  Witton  Works  of  the  General  Electric  Co.,  Ltd.,  held 
their  twelfth  annual  dinner  at  the  Old  Royal  Hotel,  Birming- 
ham, on  Friday,  March  20th,  Dr.  Railing  being  in  the  chair, 
supported  by  Mr.  Railing,  and  the  attendance  numbered  over 
250.  The  works  manager,  Mr.  W.  H.  Heaton,  proposed  the  toa6t 
of  the  General  Electric  Co.,  Ltd.  ;  responding,  Dr.  Railing 
emphasised  the  necessity  for  co-operation  amongst  the  workmen 
and  staff,  which  would  benefit  not  only  the  firm,  but  also 
the  workmen  themselves.  For  his  own  sake,  a  man  should  apply 
himself  to  turning  out  apparatus  of  the  highest  possible  grade  of 
workmanship.  It  was  only  thus  that  they  would  be  able  to  compete 
abroad  with  those  large  foreign  electrical  companies  which  made 
snch  strong  bids  for  the  world's  electrical  orders.  The  firm  which 
failed  to  turn  out  the  highest  class  of  plant  would  go  under,  and 
its  employes  with  it.  As  a  mark  of  the  interest  which  the  directors 
of  the  General  Electric  Co.  took  in  their  employes,  the  board  had 
just  voted  a  sum  of  £  1 0,000  for  the  erection  of  the  new  club  house  at 
Witton,  which  would  be  equipped  on  the  most  up-to-date  lines.  Mr. 
Railing  supplemented  Dr.  Railing's  remarks  by  announcing  that  the 
board  were  just  completing  arrangements  for  a  pension  scheme  for 
G.E.C.  employes.  The  healths  of  Dr.  Railing  and  Mr.  Railing  were 
drunk  to  musical  honours,  and  an  entertainment  followed,  contri- 
buted mainly  by  the  Witton  staff,  which  included  vocal  and  instru- 
mental music  and  gymnastic  turns. 

Wireless  Associations. — The  formal  opening  of  the 
Newcastle  and  District  Amateur  Wireless  Association  took  place  on 
March  21st,  at  29,  Ridley  Place,  Newcastle-upon-Tyne,  the  head- 
quarters of  the  Association.  Mr.  N.  A.  Collard,  the  chairman  of 
the  Association,  occupied  the  chair,  and  called  upon  Prof.  W.  H. 
Thornton,  who  was  accompanied  by  Prof.  H.  Morris-Airey,  both  of 
the  Armstrong  College,  Newcastle,  to  open  the  Association's  pre- 
mises. Dr.  Thornton  gave  a  brief  outline  of  the  history  of  wire- 
lees  telegraphy,  and  at  4  p.m.  transmitted  the  first  message  :  "  Full 
attendance,  going  strong,"  to  the  North-Eastern  School  af  Wire- 
less Telegranhy  in  EldonSqaare,  Newcastle, which  replied  :  "Message 
received  O.K.  Wish  you  every  success."  Following  the  formal 
opening  an  exhibition  of  telegraphic  (wireless  and  otherwise) 
apparatus  was  held,  which  remained  open  until  10  p.m.  Among 
the  exhibits  was  a  very  fine  portable  transmitting  and  receiving 
set  kindly  lent,  together  with  other  apparatus,  by  the  Marconi 
Co.,  as  well  as  apparatus  by  Messrs.  A.  W.  Gamage,  Ltd.,  London, 
and  Messrs.  S.  Gillett  &  Co.,  Ltd.,  of  Newcastle,  and  apparatus  made 
and  lent  by  members  of  the  Association.  The  visitors  numbeied 
about  500.  The  Association  has  a  membership  of  about  50.  As 
before  stated,  Mr.  N.  A.  Collard  (departmental  manager  at  Elswick 
Shipyard)  is  chairman,  and  Mr.  F.  S.  Gibson  (Eastern  Telegraph 
Co.,  Ltd.),  secretary,  pro.  tern. ;  these  two,  with  Mr.  G.  H.  Mann 
(principal),  and  Mr.  N.  Hall,  of  the  Wireless  School,  form  the 
Technical  Committee.  On  application  to  the  secretary  at  the 
Association's  headquarters,  amateurs  in  the  North-East  of 
England  may  obtain  forms  of  application  for  membership  and  any 
other  information  they  desire. 

Birmingham  Wireless  Association.— The  first  Annual  Ex- 
hibition of  this  Association  was  held  on  Thursday  and  Friday  last 
week  at  Queen's  College.  There  was  an  excellent  attendance  each 
evening.  The  platform  in  the  Hall  was  occupied  by  four  model 
aerials — Eiffel  Tower,  Nauen,  Poldhu,  and  a  reproduction  of  the 
"  wireless  compass"'  aerial,  as  applied  to  a  ship.  An  interesting 
exhibit,  from  an  historical  point  of  view,  lent  by  Dr.  J.  R.  Rat- 
cliffe,  consisted  of  the  first  receiving  set  which  was  ever  demon- 
strated in  Birmingham.  The  detector  is  one  of  the  original  filings 
coherer  type,  and  the  set  was  sent  to  Dr.  Ratcliffe  by  Mr.  Marconi. 
The  Marconi  Co.  exhibited  the  instruments  used  in  connection  with 
the  "  wireless  compass,"  a  multiple  tuner  and  a  magnetic  detector. 
Amongst  other  notable  exhibits  were  apparatus  by  Messrs.  Gamage, 
the  Ludgate  Wireless  Co.,  Graham  jc  Latham,  International  Railo- 
phonea,  Ltd.,  Dennison  Watch  Case  Co.,  Western  Electric  Co., 
Marks  4c  Co.,  Mr.  S.  G.  Brown  (Brown's  relay),  and  Messrs.  Beres- 
ford  Bros.     The  annual  meeting  will  be  held  on  Monday  next. 

The  I.M.E.4.  Convention,  1914. — The  preliminary 
programme  for  the  1 914  Convention  of  the  Incorporated  Municipal 
Electrical  Association  has  been  issued.  The  headquarters  are  to 
be  at  the  Grand  Hotel,  Birmingham,  and  the  proceedings  may  be 
summarised  as  follows  : — 

Jnne  15th. — Informal  reception  and  concert  in  the  evening  at  the 
Grand  Hotel  ;  distribution  of  tickets,  badges,  &c,  which  will  not 
be  posted  as  hitherto. 

June  16th. — Presidential  addresB  by  Mr.  R.  A.  Chattock,  and 
paper  on  "  The  Commercial  Development  of  Electrical  Supply  in 
Towns  of  Moderate  Size,"  by  Mr.  W  A.  Vignoles,  Grimsby  ;  visits 
to  works  in  the  afternoon  and  annual  dinner  in  the  evening. 

June  17th. — Meeting  at  Coventry  ;  paper  on  "  The  Design  and 
Operation  of  Modern  Boiler-House  Plant,"  by  Mr.  S.  E.  Fedden, 
Sheffield  ;  visits  to  works  at  both  Coventry  and  Rugby  in  the 
afternoon  ;  reception  and  dance  in  the  evening. 

Jnne  18th. — Meeting  at  Stratford-on-Avon  ;  paper  on  "The 
Standardisation  of  Tariffs."  by  Mr.  J.  H.  Bowden,  Poplar  ;  visits 
to  Warwick  Castle  and  Kemlworth  in  the  afternoon  ;  open-air 
fete  and  concert,  Botanical  Gardens,  in  the  evening. 

June  19th. — Annual  business  meeting  ;  election  of  officers,  &c. 

June  20th. — Proposed  visit  to  Worcester. 

Information  regarding  the  Convention  can  be  obtained  from  the 
Secretary,  I.M.E.A.,  28,  Bedford  Square,  W.C. 


An  ''Information  Bureau. " — The  zeal  of  our  dairy 

Press  in  the  dissemination  of  intelligence  is  one  of  its  most 
admirable  characteristics ;  it  sometimes,  however,  involves  the 
arrogation  of  an  inexhaustible  store  of  knowledge,  universal  in  its 
range  and  infallible  in  its  wisdom,  an  assumption  which  is  not 
invariably  justified  by  the  facts.  Our  very  "live"  contemporary, 
the  Errninq  .Vcic.!,  of  course,  is  without  the  scope  of  these  remarks, 
but  even  Jove  sometimes  nods,  and  we  may  be  excused  for  draw- 
ing attention  to  a  recent  item  in  the  "  Information  Bureau  "  which 
it  conducts. 

The  query  related  to  the  erratic  behaviour  of  a  watch,  which 
was  said  to  be  magnetised,  though  the  owner  had  not  been  near 
any  electrical  machinery  (but  does  he  never  travel  on  a  tramcar  .') 
The  reply  stated  that  this  wae  not  a  necessary  condition — "A 
1  short-circuit '  within  a  short  distance  of  the  watch  will  often 
produce  the  result."  It  is  well,  therefore,  when  short-circuits  are 
knocking  about,  to  leave  your  watch'at  home.  "The  hair- spring  when 
thus  magnetised  sticks  to  the  balance,  or  is  attracted  to  the  escape 
wheel  if  either  is  made  of  steel,  j  ust  as  a  piece  of  steel  is  attracted  by 
a  magnet."  We  like  that  "either."  Both  being,  as  a  rule,  pieces  of 
steel,  and  both  when  magnetised  being  magnets,  this  is  not 
improbably  correct,  and  it  is  not  surprising  that  under  such 
circumstances  the  watch  "  either  stops  altogether,  or  commences 
to  behave  in  a  most 'erratic  fashion."  The  recommendation  is, 
quite  properly,  to  have  it  demagnetised  by  a  watchmaker. 
Unfortunately,  the  writer  adds  the  following  astounding  para- 
graph :— 

"  There  are  on  the  market  many  non-magnetio  watches  which 
are  unaffected  by  eleotricity,  but  if  you  are  in  the  vicinity  of 
electrical  machinery  while  wearing  an  ordinary  watch,  a  pre- 
caution usually  effective  is  to  wrap  the  watch  in  a  silk  handker- 
chief." 

It  is  quite  true  that  non-magnetic — and  other — watches  are 
unaffected  by  electricity  ;  but  although  silk  is  a  good  electrical 
insulator,  we  are  not  aware  that  it  insulates  magnetigm.  The 
serene  confidence  of  the  writer,  who  declares  that  this  precaution 
is  "  usually  effective,"  commands  our  admiration.  Under  the 
circumstances,  we  hardly  dare  venture  to  suggest  that  it  would  be 
well,  in  answering  such  a  question,  to  obtain  the  advice  of  someone 
who  really  knows  something  about  the  subject — a  Boy  Scout,  for 
example. 

Electrical  Engineers'  Price  Book. — "  Erg  "  writes  •. 

"Can  any  of  your  readers  suggest  a  really  reliable  pocket  price- 
book,  dealing  e pecially  with  the  electrical  engineering  industry  .'  Dur- 
ing the  course  of  my  business  I  am  constantly  requiring  approxi- 
mate figures  for  cables,  lamps,  generators,  A.c.  and  DC.  motors, 
gas  engines,  storage  batteries,  and  a  thousand  and  one  other  things. 
In  the  absence  of  a  really  reliable  price  book,  I  have  to  write  to  the 
various  manufacturers,  thus  wasting  much  valuable  time  and  dis- 
appointing innumerable  commercial  representatives,  who  always 
want  to  'follow  up  '  such  inquiries." 

So  far  as  we  know,  there  is  no  such  pocket-book  in  print. 

Inquiries. — Makers  of  tin  binding  clips  for  armatures, 
in  Birmingham  ;  soluble  mica  for  filling  gaps  in  the  mica  segments 
of  commutators  ;  machinery  for  makiDg  email  sizes  of  lead  covering 
for  insulated  wires  ;  and  British  makers  of  "  duplex  metals " 
(copper- clad  steel),  are  asked  for.  Particulars  of  a  simple  method 
of  creosotiDg  poles  in  the  tropics  are  wanted  by  a  reader. 

For  Sale. — Maidstone  Corporation  has  for  disposal  by 
tender  a  quantity  of  steam  piping  and  valves.  The  goodwill, 
stock-in-trade  and  plant  of  an  electrical  contracting  and  mill 
furnishing  establishment  in  Lancashire  are  to  be  sold  by  private 
treaty.     Particulars  are  given  in  our  advertisement  pages. 


OUR    PERSONAL    COLUMN. 

Ihe  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— Heston  and  Jsleworth  have 

decided  to  revise  the  salaries  of  the  employes  at  the  Electricity 
Works.  This  proposal  will  have  the  effect  of  raising  the  wages 
bill  by  £70  per  annum,  and  fixes  the  engineer's  salary  at  £162  10s., 
rising  to  a  maximum  of  £200;  the  clerk's  at  £110  (maximum, 
£130),  and  the  shift  engineer's  at  £8  per  month,  rising  £1  a  year 
to  £10. 

The  Shipley  District  Council  has  advanced  the  salary  of  the 
electrical  engineer  (Mr.  W.  Redman)  from  £175  to  £210  per 
annum. 

Keighley  T.C.  has  been  recommended  to  increase  the  salary  of 
Mr.  H.  Webber,  borough  electrical  engineer,  from  £300  to  £400 
a  year. 

Mu.  G.  H.  Bellwood,  assistant  electrical  engineer  to  the 
Wishaw  Corporation,  has  been  appointed  mains  superintendent  to 
the  Rawtenstall  electricity  undertaking. 

Mb.  A.  Redi'ern,  assistant  electrical  engineer  at  Darlington, 
who  ie  leaving  to  take  up  another  position,  has  been  presented  by 
the  staff  with  an  oak  writing  desk. 
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Mk.  J.  A.  UnniciusoN,  borough  electrical    engineer  of  OffMOoA 

for  tho  paHt  lo  yon™,  Iiuh  been  aeleoted  i>y  the  Ueotrioitp  (lom- 

mittoe  at  Balford,  for  the  appointment  of  oity  electrical  engineer, 
Mr.  JtiuhardHon  having  decided  to  remain  at  Dundee. 

Tramway   Officials.  —  The    Highways  Committee  iof 

the  London  County  Oounoll  noomtunda  that  Mknmkh.  M.  II.  Uatkk, 
1).  BBOWN,  W.  Munko,  II.  Davidson,  X.  It.  Iuki,a\i>,  ami  A.  B, 
Oox,  assistants  In  the  fourth  cla^H,  notion  (<oin  tho  knmwayi 
department,  be  promoted  to  the  third  oUihh  at  the  commencing 
salary  of  £  1(10  a  year  as  from  April  lnt,  I'.ll  I. 

(•cncral. — The  Stalybridge,  Hyde,   Mosaley  and  Dukin- 

fleld  Joint  Tramways  and  Klectrioity  Board  has  decided  to  advance 
the  salary  of  Mit.  F.  SOHOPiBLD,  commercial  manager,  by  £50  per 
annum. 

Mk.  O.  Bahnks  has  been  presented  with  an  electric  candelabrum, 
in  recognition  of  his  services  as  chairman  of  the  Electricity  Com- 
mittee of  the  Atherton  District  Council. 

Mk.  (i.  S.  Coki,ett,  for  22  years  managing  director  of  the 
Corlett  Electrical  Engineering  Co.,  Ltd.,  of  Wigan,  has  just 
severed  his  connection  with  the  company,  and  will  in  future 
devote  himself  exclusively  to  electrical  consulting  work.  The 
company  will  continue  to  carry  on  the  same  class  of  business  as 
before,  with  the  exception  of  the  oonanlting  department,  which 
has  been  entirely  taken  over  by  Mr.  Corlett,  whose  address  is 
Midland  Bank  Chambers,  Wigan. 

Mr  II.  C.  Crews,  M.I.E.E..  consulting  electrical  engineer,  of 
Manchester,  has  opened  a  branch  office  at  19,  King  Edward  Street, 
Macclesfield  ;  Telephone  No.  219. 

Obituary. — The  Review  of  the  River  Plate  refers  to 
the  death  of  Mr.  Geobge  Newbbby,  "Argentina's  foremost 
aviator,  which  occurred  on  Sunday  last  in  Mendoza  while  he  was 
making  a  short  flight  with  a  passenger.  He  was  the  son  of  the  late 
Dr.  Ralph  Newbery,  and  was  educated  in  Buenos  Ayres  and  the 
United  States,  and  took  up  electrical  engineering  as  a  profession. 
After  his  return  from  college  he  became  chief  electrical  engineer 
to  the  Argentine  Navy,  and  after  holding  one  or  two  other 
positions,  he  was  appointed,  about  10  years  ago,  head  of  the  public 
lighting  department  of  the  Buenos  Ayres  Municipality.  He  died 
at  the  early  age  of  38  years." 

On  March  23rd,  Prof.  G.  M.  Minchin,  F.R.S.,  died  at  Oxford, 
at  the  age  of  08.  He  was  known  principally  in  connection  with 
mathematics,  but  in  his  younger  days  he  carried  out  a  good  deal  of 
research  on  photoelectric  phenomena,  with  a  view  to  transmitting 
pictures  by  telegraphy. 

The  death  is  announced  of  Pbof.  J.  H.  Poynting,  F.R.S.,  Pro- 
fessor of  Physics  at  Birmingham  University,  at  the  age  of  62  ;  he 
was  a  distinguished  mathematician,  and  was  noted  for  his  experi- 
mental researches  in  connection  with  the  determination  of  the 
mean  density  of  the  earth. 


CITY    NOTES. 


Metropolitan  Electric  Tramways,  Ltd. 

The  annual  meeting  was  held  on  March  25th,  at  Electrical 
Federation  Offices,  Kingsway,  under  the  presidency  of  Mr. 
E.  Garcke. 

In  proposing  the  adoption  of  the  report  (see  Elec.  Rev., 
page  545),  the  Chairman  said  that  on  those  occasions  he  had 
usually  made  a  statement  in  relation  to  the  general  traffic 
problems  in  London,  but  since  the  last  meeting  upwards  of 
93  per  cent,  of  the  shares  of  the  company  had  been  converted 
into  capital  of  the  London  and  Suburban  Traction  Co.,  and 
as  the  majority  of  the  shareholders  therefore  were  now  in- 
terested in  that  concern  he  thought  his  duty  would  be 
discharged  if  he  simply  explained  the  accounts  and  left  ex- 
planations with  regard  to  policy  to  be  settled  by  the,  directors 
of  the  London  and  Surburban  Co.  The  conversion  of  the 
shares  had  produced  some  marked  changes  in  the  position  of 
the  company.  The  policy  was  now  quite  properly  and 
necessarily  directed  by  the  board  of  the  London  and  Suburban 
Co.;  but  the  duties  and  responsibilities  of  the  officers  of  their 
company  had  been  largely  increased.  They  had  now  taken 
over,  in  addition  to  the  management  of  the.  operations  of  that 
company's  tramways  and  power  business,  the  tramways  of 
the  London  United  Tramways  Co.  and  of  the  Metropolitan 
Omnibus  Co. ;  in  addition  to  attending  to  the  affairs  of  the 
controlling  company.  He  was  glad  to  be  able  to  bear  testi- 
mony to  the  fact  that  the  enormous  accession  of  work  and 
responsibility  had  been  fully  met  by  the  staff — in  fact,  it  had 
been  a  matter  of  surprise  to  note  how  very  ably  Mr. 
Devonshire,  the  managing  director,  Mr.  Barber,  the  secretary, 
and  the  other  officers  had  shouldered  the  additional  duties 
and  responsibilities  which  had  been  suddenly  thrown  upon 
them.  Another  result,  which  had  been  produced,  was  marked 
economy  in  the.  administration.  The  figures  did  not  fully 
display  all  those  economies,  but  when  he  told  them  that  the 
item  of  office  and  general  expenses,  which  in  1912  was  £8,173, 
was  last  year  reduced  to  £6,253,  they  would  see  the  reduction 
which  had  been  effected  in  expenses.  On  the  other  side, 
however,  the  dividend  on  the  ordinary  shares  had  fallen  from 
51  per  cent,  to  3  per  cent.    He  wished  to  assure  them  that  the 
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Metropolitan  Electric  Power  Supply  Co.,  showed  a  steady 
improvement  For  the  past  year  the  dividend  amounted  t<> 
£48, G00,  against  £35,800  in  the  preceding  year.  Their  through- 
running  arrangements  with  the  L.C.C.  had  been  extended 
in neli  to  the  advantage  of  the,  travelling  public,  but  he  was 
sorry  to  say  that  they  had  not  benefited  very  largely  by  these 
arrangements.  The  effect  had  been  that  a  larger  proportion 
of  passengers  from  their  district  had  travelled  over  the  lines 
of  the  L.C.C.  than  before,  but  the  number  of  passengers  they 
had  brought  into  their  district  had  not  correspondingly  in- 
creased. They  were  not  proceeding  with  their  powers  for  the 
construction  of  tramways  in  the  Watford  and  Bushey  district. 
The  reasons  were,  that,  owing  to  changed  conditions,  the  route 
was  not  likely  to  prove  as  profitable  as  they  thought  likely 
many  years  ago  when  the  powers  were  obtained.  The  reason 
why  they  were  not  carried  out  at  that  time  was  due  to  diffi- 
culties about  street  widening,  and  there  was  a  gap  between 
the  Bushey  line  and  their  Cricklewood  lines  and  they  had 
never  been  able  to  overcome  these  difficulties.  Taking  every- 
thing into  consideration  they  thought  that  the  better  policy 
would  be  not  to  go  on  with  the  construction  of  those  lines, 
and  so  by  an  agreement  with  the  L.C.C.  and  the  local 
authorities  concerned,  it  had  been  decided  to  abandon  them, 
but  their  own  'buses  were  serving  the  district  adequately. 

Mr.  J.  Devonshire  seconded  the  motion  and  the  report  was 
adopted. 


siou»li  and  Datchet  Electric  Supply  Co,,  Ltd. 

The  capital  expenditure  during  the  year  1913  was  £6,315, 
making  the  total  £64,346.  The  additional  expenditure  chiefly 
represents  the  installation  of  a  400-k.w.  steam  turbine,  and  a 
water  cooling  tower.  The  following  table  shows  the  progress 
of  the  company,  the  equivalent  of  1,716  additional  lamps  of 
8-c.p.   having   been  connected  last  year  : — 

Lamps  and  Motors 

Year.  connected.  Units  Sold.  Revenue. 

1911  ...        24,115        ...        426,136  ...        ^6,775 

1912  ...        25,914        ...        819,733  ...        ^78,546 

1913  ...        27,630        ...        842,389  ...         ^8,900 

The  total  net  profit  available  for  distribution  is  £4,993,  out 
of  which  the  directors  purpose  setting  aside  £1,250  to  the 
depreciation  fund,  bringing  it  up  to  a  total  of  £7,305'.  Out 
of  the  remaining  net  profit  a  dividend  of  6  per  cent.,  less 
income  tax,  has  been  declared,  and  £377  is  to  be  carried 
forward. 


Oriental  Telephone  and   Electric  Co.,  Ltd. — The 

directors  recommend,  subject  to  final  audit,  dividends  at  the  rate  of 
6  per  cent,  per  annum  (less  income-tax)  on  the  preference  shares 
for  the  December  half-year,  and  a  final  dividend  of  6  per  cent,  on 
the  ordinary  shares  (free  of  income-tax),  making  a  total  of  10  per 
cent,  for  the  year.  The  transfer  books  will  be  closed  from  April 
Hth  to  27th. 

Canadian  Bell    Co. — The  annual   report  of  the  Bell 

Telephone  Co.,  of  Canada,  shows  for  1913,  an  increase  of  16  per 
cent,  in  gross  earnings,  and  of  17  per  cent,  in  net  earnings  over 
1912.  The  total  revenue  was  §8,850,448,  and  the  balance  §1,793,522, 
of  which  $1,289,790  was  distributed,  at  the  rate  of  H'124  per  cent, 
on  the  stock.  The  total  investment  of  the  company  is  now 
$35,572,902.— Telephony. 

Marconi    Wireless   Telegraph   Co.,  of  America. — 

According  to  the  New  York  correspondent  of  the  Financial  Wews, 
the  annual  report  of  this  company,  which  covers  a  period  of  1 1 
months  to  the  end  of  December,  shows  a  surplus  of  $178,000.  The 
company  has  received  many  inquiries  from  officials  of  railroad 
companies  for  equipment,  and  the  directors  announce  that  they 
expect  to  build  up  a  substantial  business  in  the  supply  of  wireless 
installations  for  trains.  It  is  declared  that  profits  are  assured  by 
the  Government  orders  for  the  coming  year. 
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British  Aluminium  Co.,  Ltd. 

Mr.  A.  W.  T.Mr  presided  OD  March  27th  at  the  annual  meeting 
of  the  above  company ,  heid  at  Winchester  House,  E.C. 

uaikman,  ID   moving  the  adoption  of   the   report  (see 
kical  Review,  p.  5-15),  said  that  the  trading  profit,  e,tc., 
for  the  year  as   mentioned   in   the   reporl    was    6268,720 
compared  with   £194,824  Eor  the  previous  year,  an  increat 

$96.     These   results  were  satisfactory,  and   were  far  and 
away  the  best  which  the  company  had  ever  produced  since 
its  inception  in  tin  yeai   L894     The  increase  in  the  net  profil 
was   entirelj    due    to    trading,    and    not    to    any    extraneous 

ns.  It  was  accounted  Eor  by  an  increase  in  tonnage,  some 
economj  m  the  cost  oi  production,  and  also  largelj  by  an 
increase  in  price  over  that  ruling  in  the  previous  year".  He 
did  not,  however,  wish  the  shareholders  to  form  the  impres- 
sion that  prices  for  aluminium  during  the  past  year  were  in 
any  way  abnormal.  The  price  had  only  returned  to  a  reason- 
able level  after  the  severe  depression  of  the  last  four  or  five 
years,  which  was  brought  about  by  the  keen  competition 
between  the  large  producers  and  the  relatively  large  difference 
between  the  productive  capacity  of  the  various  works  and  the 
demand    for   the    metal.       this    position    had    each    year    he.  q 

tails  improved,  and  tins  was  due  to  the  facl  thai  there 
nad  been  no  huge  increase  in  productive  capacity,   while  all 

the  world  there  had  been  a  considerable  txpansion  in  the 
demand  for  the  metal.  When  they  considered  the  uses  to 
which  aluminium  could  and  should  oe  put  with  advantage  as 
compared  to  the  metals  which  were  at  present  employed, 
there  was  every  reason  to  believe,  that  this  expansion  would 
continue.  Considerable  development  and  missionary  work  had 
been  done  to  open  up  new  lines  and  uses  for  the  metal,  and 
the  progress  which  had  been  made  encouraged  the  continua- 
tion of  this  development  work,  which  would  in  time  mean  a 
considerable,  increase  in  the  annual  consumption  of  the  metal. 
There  would  and  must  be  the  usual  lieriods  of  activity  and 
depression,  because  no  progress  could  be  made  in  an  abso- 
lutely straight  line,  and  at  present,  in  common  with  all  other 
industries,  there  was  a  temporary  set-back  in  the  demand  ; 
but.  in  their  opinion,  it  was  only  a  matter  of  time  before  the 
position  showed  considerable   improvement,   and   he   saw    no 

ii  at  present  to  anticipate  that  there  should  be  any  fall- 
ing off  in  the  results  during  the  present  year.  The  whole  of 
the  works  had  been  operated  satisfactorily  during  the  year, 
and  these  operations  had  not  been  affected  by  any  serious 
labour  disturbances,  either  in  their  own  business  or  in  the 
general  commercial  world.  Owing,  however,  to  the  general 
industrial  prosperity  which  prevailed  during  the  year,  their 
exist  was  somewhat  affected  by  the  high  prices  of  coal  and 
the  increased  rates  ruling  for  freights.  There  were,,  however, 
indications  that  during  the  present  year  these  items  would 
show  ;,  reduction.  Additional  plant  had  been  installed  at  the 
Aluminium  Works  at  Vigelands,  Norway,  which  would  have 
the  effect  of  increasing  the  productive  capacity  of  these  works. 
In  reporting  the  circumstances  connected  with  the,  acquisition 
of  these  works  from  the  Anglo-Norwegian  Aluminium  Co.  at 
the  last  general  meeting,  he  stated  that  the  balance  of  the 
purchase  price  would  be  paid  within  a  few  months  from  that 
tunc.  When  he  made  that  statement  he  expected  that  they 
would  be  able  to  accelerate  the  arrangements  with  regard  to 
the  payment  of  the  final  instalment,  which  was  nut  due  until 
this  year,  but,  owing  to  legal  necessities,  this  could  not  be 
carried  out.  A  further  payment  in  accordance  with  the  con- 
tract was  made  during  the  year  TJL'S,  and  the  final  payment 
would  be  made  in  June  next.  Owing  to  the  large  increase 
which  had  been  made  in  the  productive  capacity  of  the  com- 
pany's aluminium  works  and  the  further  increase  which  he 
had  mentioned,  it  had  become  necessary  for  them  to  increase 
the  capacity  of  their  works  for  the  production  of  alumina. 
Last  year  he  mentioned  that  to  provide  for  this  in  part  the 
company  had  taken  a  one-half  interest  in  the  works  of  the 
Bauxite  Refining  '  o,  at  llebburn-on-Tyne,  and  while  they 
were  now  obtaining  a  certain  output  from  these  works,  that 
increase  was  not  sufficient  to  provide  for  present,  or  imme- 
diate future,  reqniremi  nts.  Length;  investigations  had  been 
made  as  to  suitable  sites  all  over  the  United  Kingdom,  and 
arrangements  had  been  final  h  completed  lor  the  acquisition  of 
a  site  of  about  38  acres  at  Burntisland,  Scotland.  The  site 
was  well  situated,  not  only  in  respect  of  labour  supply  and 
shipping  facilities— particularly  to  their  works  in  Norway— but 
was  also  within  a  stone's  throw  of  the  Fife  coalfields,  which 
ensured  an  abundant  and  cheap  supply  of  fuel,  coal  being  one 
of  the  most  important  items  in  connection  with  the  manufac- 
ture of  alumina.  These  works,  win  n  complete,  would  pro- 
vide not  only  for  their  present  requirements,  but  also  for  their 
requh  <r    some    time    to    come,     and     would    allow 

1lie.ni  to  have  the  necessary  margin  in  ca  rary  break- 

down or  stoppage   at    their   other   works.     They   would    appre- 

thal  increase  in  theii   i luctive  capacity  oi  alumimuni 

must  mean  an  increase  m  their  capacity  to  manufacture  the 
materials  used  for  it,  production,  and  it   had   therefore  been 

jary   to   mnke  an  with  \ten 

Mon  of  their  works  at  Kinlochleven  for  the  manufacture  of 
carbon  electrodes.    The  plan  nations  for  these  works 

had  been  prepared  and  the  work  had  been  begun,  but  they 
could  not  expect  that  either  these  works  or  the  works  for  the 
production  of  alumina  would  be  completed  in  the  course  of 


the  present  year.  In  order  to  ensure  a  large  supply  of  bauxite, 
arrangements  weri   completed  in  the  earlj  part  of  last  year 

to  take  over  from  the  L  mon  des  Bauxites  a  considerable 
tonnage  of  bauxite  of  good  quality.  This  had  now  been  done, 
and  the  material  had  been  deposited  upon  land  in  the  name 
of  this  company.  This  stock  would  be  kept  as  a  reserve  and 
would  only  be  used  if  and  when  required  to  supplement  the 
supplies  which  they  regularly  obtained  from  their  subsidiary 
company  under  existing  contracts.  It  was  important  that  this 
company  with  its  large  productive  capacity  should  always 
cany  a  considerable  reserve  of  law  material.  The  company's 
lolling  nulls  at  Milton,  Staffordshire,  had  been  kept  employed 
up  to  their  full  capacity  during  the  whole  of  the  year,  and 
arrangements  were  made  for  the  acquisition  of  land  and  budd- 
ings at  Warrington,  I. an  cash  ire.,  for  the  erection  of  new  mills. 
These  mills  had  now  been  completed,  and  commenced  partial 
work  m  the  beginning  of  this  month.  The  extension  of  this 
part  of  the  company's  business  was  desirable  and  necessary, 
not  only  from  the  point  of  view  that  it  was  profitable  in  itself, 
but  it  also  enabled  the  company  to  find  an  outlet  for  a  sub- 
stantial portion  of  its  production  outside  of  the  market  for 
ingol  metal,  for  which  they  were  necessarily  in  competition 
with  the  other  large  producer  The  'I'  mand  for  manufac- 
tured  aluminium  continued  to  grow  in  a  satisfactory  manner, 
and  there  was  every  reason  to  believe  that  the  new  works 
would  be  kept  fully  employed  and  that  in  time  the  extension 
of  which  they  were  capable  would  also  be  carried  out.  For 
the  efficient  operation  of  these  works,  it  was  necessary  that 
the  company  should  provide  for  its  own  power  supply,  and 
arrangements  had  been  completed  for  the  erection  of  a  power 
house  and  the  work  was  well  in  hand.  In  the  meantime, 
arrangements  had  been  made  with  adjoining  works  for  a  tem- 
porary supply  of  power  until  their  own  plant  was  available. 
\\ 'ilh  regard  to  the  Orsieres  Power  Scheme,  there  was  nothing 
new  to  report.  The  works  were  being  efficiently  maintained 
and  supervised,  and  no  new  development  work  was  being 
carried  out.  The  Martigny-Orsieres  Railway  was  in  operation 
lor  general  traffic,  but  the  receipts  obtained  were  only  suffi- 
cient to  meet  operating  expenses.  The  Chairman  proceeded  to 
deal  with  the  various  items  in  the  balance  sheet,  and  said 
that  the  profit  for  the  year,  after  providing  for  the  service  of 
the  prior  lien  debentures  and  debenture,  stock,  and  allocating 
•sums  to  the  depreciation  and  general  reserve  accounts,  was 
sufficient  to  justify  the  directors  in  recommending  the  payment 
of  the  full  dividend  on  the  preference  shares  and  a  dividend 
at  the  rate  of  5  per  cent,  on  the  ordinary  share  capital  of  the 
company.  This  was  the.  first  time  that  a  dividend  had  been 
paid  on  the  ordinary  shares  since  the  reconstruction  of  the 
company,  and  it  was  with  great  pleasure  that  the  directors 
recommended  this,  while  still  making  ample  provision  for 
n  erves  which  were  required  for  the  general  development  of 
the  business. 

Mr.  S.  IT.  Pollen  seconded  the  motion. 

Mr.  Poole  complimented  the  Board  on  the  way  they  had 
pulled  the  company  round,  and  said  that  so  long  as  they 
showed  good  results  the  shareholders  would  not  mind  paying 
them  what  looked  like  a  liberal  remuneration. 

The  report  was  then  adopted. 

Mr.  R.  W.  Cooper,  in  proposing  the  re-election  of  the  retir- 
ing directors,  said  the  company  owed  a  great  deal  of  its 
recovery  to  Mr.  Tait.  In  Mr.  Romnel  again  they  were  fortu- 
nate, having  one  with  a  knowledge  of  the  technique,  of  the 
industry. 

Mr.  .1.  Taylor  seconded  the  motion  and  it  was  carried. 


South  Metropolitan  Electric  Tramways  and 
Lighting  Co.,  Ltd. 

The  annual  meeting  was  held  on  March  25th  last,  at  Electrical 
Federation  Offices,  Kingsway,  Mr.  J.  Devonshire,  the 
managing  director,  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Blec.  Rev.,  page  547),  said  the  result  of  the  year's  operations 

a  surplus  of  £15,026  as  compared  with  £15,493  in  the 
preceding  year,  including  £922  brought  forward.  That  pro- 
vided a  balance  available  for  distribution  of  £15,949.  They 
proposed  to  place  £5,<tU0  to  reserve,  which  was  the  same 
amount  as  last  year,  and  to  pay  a  year's  dividend  on  the 
j i reference  shares  which  would  require  £10,174,  and  leave 
£775  to  be  carried  forward.  They  would  remember  that  the 
chairman,  who  he,  was  sorry  to  say  was  absent  through  ill- 
health,  at  the  last  meeting  unfolded  to  the  shareholders  pro- 
posals for  consolidating  the  interests  of  the  company  with 
those  of  the  London  and  Suburban  Traction  Co.,  Ltd.,  by 
exchanging  their  holdings  for  fully-paid  shares  of  that  com- 
pany. Those  proposals  were  duly  accepted  by  a  very  large 
majority  of  the  shareholders  of  the  company,  and  a  circular 
was  sent  out  last  June  informing  them  thai  the  offer  made 
by  the  London  and  Suburban  Traction  Co.  had  become  bind- 

ie  exchange  of  shares  had  sine*'  taken  place,  the  result 
of  which  was  that  the  control  of  the  company  had  now  passed 
into  the  hands  of  the  London  and  Suburban  Traction  Co. 

Mr.   E.  Garcke  seconded    the    morion    which   was  adopted 
unanimous! v  without  discussion 
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London  anil  Suburban  Traction  Co.,  Ltd. 

tl  meeting  was  held  on  ilborn 

.-mi.    Mi    G.   IS.  Stuart  Wortley,   K.C.,  Ml'  ,   in 

i-liini 

[n  moving  the  adoption  of  the  report  i  &    Blec    io  -  ,  page 
646),  the  Chairman  Baid  that  waa  the  tirst  annual  a 
the  company,  which  existed  not  for  the  | 
operating    tran  poi  t  and   other   publii      ei    ii     .    but   for   the 
purpose  of  controlling  -and  I  >y  controllinj  ,   harmoni  Lng    the 

work  of  cci  tain  c paniea  which  did  operate     uch    i 

'III,-  company's  function  waa  to  promote  co-operation  and  bo 
.prevent  waste  But  it  was  none  the  less  their  busini 
.satisfy  the  public;.  The  public  looked  for  regular,  cheap  and 
efficient  services;  and,  so  long  as  tho  e  vv<  re  upphed  to  them, 
they  had  no  reason  to  care  whethei  il  was  competition  or 
co-operation  that  had  produced  thi  efficii  ncy.  Those  who  had 
studied  the  circulars  by  which  shareholdei  were  invited  to  ex- 
change theii  holdings  in  one  or  other  of  the  subsidiary  com- 
panies for  London  and  Suburban  Traction  stock  had  doubtless 
got  a  fairly  complete  idea  of  the  organisation  and  aims  of  tho 
new  company,  it  might,  however,  be  convenient  to  survey, 
with  mora  completeness  and  accuracy  than  was  possible  at 
previous  stages,  tho  field  which  the  company  occupied.  The 
company  held  the  following  proportions  of  the  issued  share 
capital  in  tho  following  operating  companies,  namely  : — 93  per 
cent,  in  the  Metropolitan  Electric  Tramways,  Ltd.,  97  per 
cent,  in  the  London  United  Tramways,  Ltd.,  100  per  cent, 
in  the  Tramways  (M.E.T.)  Omnibus  Co.,  Ltd.,  99  per  cent. 
in  the  South  Metropolitan  Electric  Tramways  and  Lighting 
Co.,  Ltd.,  29  per  cent,  in  the  Gearless  Motor  Omnibus  Co., 
Ltd.  Thoso  holdings  were  in  the  company's  direct  owner- 
ship. Ho  must,  however,  add  that  through  their  holding  in 
the  M.E.T.  they  were  indirectly  owners  also  of  controlling 
interests  in  the  North  Metropolitan  Electric  Power  Supply 
Co.  and  its  subsidiary,  the  North  Metropolitan  Electrical 
Power  Distribution  Co.,  Ltd.  They  had  thus  acquired  a  share 
of  the,  profits  (in  most  cases  they  got  practically  all  the  profits) 
of  seven  different  companies,  which  between  them  conducted 
two  different  classes  of  business,  namely,  tramway  and 
omnibus  services,  and  electric  light  and  power  supplies.  The 
Metropolitan  Electric  Tramways,  Ltd.  was  at  present  working 
56i  route  miles  of  tramways  and  light  railways  mainly  on  the 
north  side  of  London.  By  arrangement  with  the  L.C.C.  the 
company's  cars  and  the  L.C.C.  cars  provided  mutual  through- 
running  services  over  certain  sections  of  the  company's 
system  and  the  L.C.C.  system.  The  Metropolitan  Electric 
Tramways  Co.  had  an  important  asset  in  the  shares  they  held 
in  the  North  Metropolitan  Electric  Power  Supply  Co.  This 
was  a  statutory  company  incorporated  in  1900  which  supplied 
electrical  energy  in  bulk  over  a  supply  area  of  325  square 
miles  in  Middlesex,  Hertfordshire  and  Essex.  It  supplied 
electricity  for  working  the  whole  of  the  Metropolitan  Electric 
Tramways  Co.'s  system.  It  also  gave  bulk  supplies  to  various 
local  authorities  for  lighting  and  power  purposes.  Its  ordinary 
shares  were  all  held  by  the  Metropolitan  Electric  Tramways 
Co.  and  for  1913  they  paid  12  per  cent,  or  a  sum  of  £42,000 
to  the  revenue  account  of  the  Metropolitan  Electric  Tramways 
Co.  It  was,  moreover,  itself  the  holder  of  the  whole  of  the 
share  capital  of  a  subsidiary  company  called  the  North  Metro- 
politan Electrical  Power  Distribution  Co.,  Ltd.,  which 
operated  electric  lighting  orders  in  Barnet,  Hertford,  Enfield 
and  St.  Albans,  and  which  paid  for  1913  a  6  per  cent  dividend 
amounting  to  £3,000.  The  Metropolitan  Electric  Tramways 
results  for  1913,  including  the  results  of  the  Power  Supply  and 
Distribution  companies  showed  a  revenue  (including  £604 
brought  in)  of  £539,850  and  charges  (including  renewal  re- 
serve) of  £487,568.  The  resulting  balance  of  £52,282  was 
disposed  of  by  paying  a  sum  of  £12,000  to  reserve,  a  full 
preference  dividend  of  £25,000,  a  3  per  cent,  ordinary  dividend 
of  £14,230  and  carrying  forward  £1,052.  The  London  United 
Tramways  had  a  system  comprising  53£  mdes  of  tramways 
in  the  counties  of  Middlesex,  London  and  Surrey.  It  had  in 
recent  years  suffered  even  more  seriously  than  the  Metro- 
politan Electric  Tramways  from  competition.  It  nevertheless 
played  a  very  important  part  in  the  transport  business  of 
greater  London,  and  it  was  difficult  to  believe  that  that  part 
would  not  increase  in  importance  as  London  extended  in  the 
district  that  the  company  served.  The  company's  next  asset 
was  their  holding  in  the  South  Metropolitan  Electric  Tram- 
ways and  Lighting  Co.,  Ltd.,  which  owned  and  worked  13 
miles  of  tramways  in  districts  immediately  to  the  west  and 
i  north-east  of  Croydon.  The  undertaking  also  operated  a  thriv- 
ing and  progressive  electric  lighting  service  in  Sutton,  Cheam 
and  neighbouring  areas.  Next  came  the  Tramways  (M.E.T.) 
Omnibus  Co.,  Ltd.,  in  which  they  held  the  whole  of  the  shares, 
and  it  was  a  fair  inference,  that  the  satisfactory  revenue 
obtained  in  1913  would  be  largely  increased  in  1914.  The 
company  also  had  a  small  holding  in  the  Gearless  Motor 
Omnibus  Co.,  Ltd.  To  sum  up,  the  total  traffic  receipts  of  all 
the  traction  and  omnibus  undertakings  to  which  he  had  re- 
ferred, were  £1,152,619.  A  total  of  219,000,000  passengers 
were  carried  in  1913,  and  37,000,000  units  of  electricity  were 
sold.  He  could  add  little  to  the  particulars  of  their  own 
financial  results  given  them  in  the  accounts  appended  to  the 
report.  They  had  an  income  of  £98,925  from  their  holdings 
in  the  subsidiary  companies,  and  £6,309  from  interest  on 
money  lent  to  some  of  those  companies.  Including  sundry 
teceipts  their  total  revenue  for  19lo  was  1' 1(15,370.     Not  being 


an  operating  company  they  hod  no  operating  expense*  in  tie- 
ordinal  itration  ai 

in  all  for  £1 

on  I  i  'I  hi  ir  total 

617,118     The  disposal  bubo  for  full  in 

'/  foi 

tho  C B  I 

I  bem 

,1  of  liiian  cording  to  i 

,  .pially    lavoinai;  ,ng    and     tie;    lending 

'I  be  I""  ro   'i    paid  b  ronld 

be  exacted  fi them  by  ai  >t  market  lender,  while  the 

lender  received  a  high  i     i  onld  g<  t  by  : 

surplus  cash  mil  10,000 

of  5  pei  cenl       \  "  debenl ••  i  on 

what    (hey     COB    hI'-k id  \>r<>- 

ceeds  of  thi  i  of  which  appeared  in  the 

prospectus  of  the  International  Financial  Society,  they  would 

bo  able-    to   pay   oil    all     their    short-dated     loans    and    pn 
working   capital    for    the    subsidiary    undertakings.       A    para- 
graph in  the  report    tated   what  hopeful  pro  pert   then 
of  substantially    i  from 

in  future  years.    To  thi    he  might  add  thai   I  I  the 

arrangement  with  the*  to  whom  they  had  sold  the  £360,000 
of  "A"  debenture  stock  was  such  that  the  whole  sum  would 
be  paid  off  at  the  end  of  20  years. 

Mr.  E.  GaRCKB  seconded   the  motion. 

The  Chairman,  in  reply  to  questions,  said  that  th< , . 
ment  with  the  L.G.O.  Co.,  limited  their  M.E.T.  'buses  to 
360.  They  were  discussing  the  question  of  competition  with 
the  L.G.O.  Co.,  as  they  considered  that  to  run  empty  or  half- 
empty  tramcars  or  omnibuses  along  the  same  lines  of  i 
was  good  neither  for  the  public  nor  for  the  companies  con- 
cerned. Regarding  the  appointment  of  a  controlling  authority 
for  London  traffic  he  thought  they  would  all  be  agreed  that 
it  would  not  be  fair  to  the  existing  companies  if  the  power  of 
licensing  or  regulating  was  given  to  any  authority  in  London 
owning  tramcars  of  its  own.  As  an  old  Parliamentarian  he 
was  in  favour  of  the  Metropolitan  police,  which  was  the  only 
authority  which  had  jurisdiction  for  as  great  a  distance  as 
15  miles  from  Charing  Cross,  being  the  traffic  authority,  for 
that  body  carried  out  its  duties  with  tact  and  discretion. 

The  report  was  adopted. 


London  United  Tramways,  Ltd. 

Mr.  W.  M.  Acworth  presided  on  March  25th  over  the  annual 
meeting,  held  at  Electrical  Federation  Offices,   Kingsway. 

In  proposing  the  adoption  of  the  report  (see  Elec.  Key., 
page  544),  the  Chairman  stated  that  as  most  of  the  share- 
holders knew,  more  than  97  -per  cent,  of  the  shares  of  the 
company,  had  been  exchanged  for  shares  in  the  London  and 
Suburban  Traction  Co.,  which  was  now  the  operating  com- 
pany. With  regard  to  the  accounts  there  had  been  an 
increase  in  the  gross  traffic  receipts  of  £5,662.  In  view  of 
the  severe,  nature  of  the  motor-bus  competition  he  thought 
they  must  regard  that  as  satisfactory.  On  the  other  hand, 
owing  to  the  increased  cost  of  coal,  and  other  material;  ex- 
ceptional expenditure  on  the  permanent  way  and  overhauling 
on  their  rolling  stock,  their  expenses  had  increased  by  about 
£12,000,  so  that  the  net  result  showed  a  falling  off  in  the 
profits  of  about  £5,635.  He  thought,  however,  they  might 
look  forward  to  a  reduction  in  expenses  in  the  current  year. 
Their  coal  contract  had  been  placed  at  improved  prices  and 
the  cost  of  material  showed  an  easier  tendency.  Ihe  special 
overhaul  of  rolling  stock  was  nearly  through,  and  the  charge 
on  their  reserve  fund  for  cast-welding  rail  joints  was  com- 
pleted. On  the  whole,  his  own  opinion,  for  what  it  wa3 
worth, 'was  that  the,  company  had  touched  bottom.  They 
had  had  to  face  the  competition  with  the  electrified  railways 
and  more  especially  with  motor  omnibuses.  That  competition 
could  not  have  been  foreseen  when  the  undertaking  was 
originally  started,  but  he  thought  that  competition  had  done 
its  worst,  and  while  they  were  never  likely  to  see  the  prosperity 
that  was  reasonably  anticipated  when  their  undertaking  was 
started,  the  fact  that  they  carried  over  60  million  passengers 
last  year  (a  small  increase  over  1912),  showed  that  there  was 
still  room  for  them  and  that  their  services  met  a  real  public 
need.  It  was  with  that  feeling,  that  instead  of  feeling  it 
imperative  as  in  the  previous  four  years,  to  ask  them  to  carry 
the  whole  of  the  net  revenue,  to  reserve,  they  were  able  on 
that  occasion  to  recommend  a  small  dividend  of  1  per  cent, 
on  the  preference  shares  on  account  of  the  arrears  for  one 
year,  1908.  While  every  care  was  taken  to  keep  the  expenses 
down  to  a  minimum  the  directors  felt  that  they  had  at  all 
times  the  support  of  the  shareholders  in  considering  any 
reasonable  modifications  in  regard  to  the  rates  of  pay  and 
hours  of  labour  of  their  employees.  Amongst  other  conces- 
sions made  during  the  year  was  an  increase  in  the,  rate  of 
pay  to  conductors.  In  conclusion,  he  said  that  they  could  not 
yet  say  anvthing  as  to  the  proceedings  between  themselves 
and  the  L.C.C.  in  reference  to  the  taking  over  by  the  Council 
of  their  lines  in  Hammersmith.  The  matter  had  been  con- 
stantly before  the  directors  during  the  past  12  months  and 
they  had  given  it  most  anxious  and  careful  consideration, 
but  nothing  had  yet  been  definitely  settled. 

Mr.  J.  Devonshire  seconded  the  motion  which  was  carried. 
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Liverpool  District  Lighting;  Co,.  Ltd. 

The  directors'  report  for  the  year  ending  December  31st,  1913, 
shows  that  the  supply  of  electrioity  continues  to  make  satisfactory 
progress,  6,101  lamps  having  been  connected  during  the  year.  The 
total  number  supplied  at  December,  Hi  13,  was  40,810.  The  total 
quantity  of  electricity  sold  during  the  year  was  504,247  units  com- 
pared with  445,688  for  the  year  1912.  The  sales  of  electricity 
have,  for  the  first  time  in  any  year,  exceeded  the  half  million 
units.  A  new  engine  and  dynamo  has  been  installed  at  the  gene- 
rating station  at  Waterloo,  with  a  normal  output  of  500  kw.  This 
increases  the  capacity  of  the  generating  plant  from  630  kw.  to 
1,000  kw.,  after  allowing  for  the  removal  of  three  old  engines  and 
dynamos  which  are  now  too  small  for  economical  use.  The  new 
plant  will  show  considerable  economy  in  fuel  as  compared  with 
old  conditions.  The  profits  for  the  year,  together  with  the 
balance  brought  forward  from  1912,  after  payment  of  the  final 
dividend  for  that  year  and  the  interest  on  the  special  account, 
leave  an  available  balance  of  £4,446.  Out  of  this  an  interim 
dividend  has  been  paid  at  the  rate  of  4  per  cent,  per  annum,  and 
£1,12")  set  aside  for  depreciation,  leaving  a  balance  of  £2,191,  out 
of  which  it  is  recommended  that  a  dividend  be  declared  for  the 
half-year  ending  December  31st,  1913,  at  the  rate  of  4  per  cent, 
per  annum  less  income-tax,  amounting  to  £1,130,  that  £'.100 
be  placed  to  reserve,  and  that  the  balance  of  £162  be  carried 
forward. 

Mb.  Holbrook  Gaskell,  deputy  chairman,  presiding  over  the 
annual  meeting  at  Liverpool  on  Monday,  said  the  past  year  had 
been  a  reoord  one  in  more  than  one  respect.  The  increase  in  units 
sold — 58,000  units— had  beaten  last  year's  record  of  54,000  units, 
which  itself  had  been  a  greater  increase  than  the  previous  five 
years  added  together.  There  was  also  a  record  in  the  matter  of 
profits.  Last  year  the  increased  profits  amounted  to  almost  1  per 
cent,  of  the  capital  of  the  company.  This  year  the  increased 
profits  had  amounted  to  1 J  per  cent,  of  the  capital.  The  total 
profit  for  the  year,  after  paying  interest  on  bank  overdraft,  was 
£4,279,  which  represented  7'13  per  cent,  of  the  ordinary  paid-up 
capital  of  the  company.  The  directors  had  decided  that  the  wisest 
policy  was  to  build  up  a  reserve  fund  to  meet  any  contingencies 
that  might  arise,  rather  than  pay  a  higher  rate  of  dividend.  They 
had  therefore  recommended  the  payment  of  a  dividend  of  4  per 
cent.,  with  1 J  per  cent,  placed  to  reserve,  after  providing  2  per 
cent,  for  depreciation  of  plant  and  cables.  The  chief  expenditure 
on  capital  account  to  be  provided  during  the  next  few  years  was 
the  continuous  laying  of  new  cables  in  the  streets.  It  would  be 
necessary  to  spend  about  £6,000  in  this  way  during  the  next  three 
years.  Under  existing  conditions  it  was  necessary  for  consumers 
who  wished  to  adopt  electric  heating  in  their  houses  at  the  reduced 
rate  of  1  id.  per  unit  to  go  to  the  expense  of  installing  separate 
wires  and  meter  for  this  purpose,  but  the  directors  now  had  under 
consideration  an  alternative  method  of  charging  for  the  current 
used,  which  would  allow  consumers  to  attach  radiators  to  the 
ordinary  lighting  wires,  and  still  have  the  benefit  of  the  reduced 
rate.  For  this  purpose  a  fixed  charge  per  annum  would  be  made, 
which  would  vary  in  accordance  with  the  size  of  the  house,  or  the 
requirements  of  the  tenant,  all  electricity  consumed  being  charged 
for  at  l^d.  per  unit. 

The  report  and  accounts  were  adopted,  and  Mr.  T.  A.  von  Sobbe 
and  Mr.  \V.  A.  Coolison  were  re-elected  directors. 


British  Westinghonse  Electric   and    Manufacturing 
Co.,  Ltd. 

The  annual  report  for  the  year  ended  December  31st,  1913,  states 
that  since  the  last  annual  general  meeting  the  scheme  for  the 
reduction  of  capital  approved  by  the  shareholders  has  Jjeen  duly 
sanctioned  by  the  Court,  and  the  year's  accounts  are  based  thereon. 
The  directors  report  a  continued  improvement  in  the  business  with 
an  increased  volume  of  work.  The  gross  profit  amounts  to  £223,103. 
From  this  there  are  deducted  : — Depreciation  on  works,  machinery, 
plant,  &c,  £44,100  ;  redemption  of  6  per  cent,  prior  lien  deben- 
tures, £6,728  ;  interest  on  6  percent,  prior  lien  debentures,  £13,272  ; 
interest  on  4  per  cent,  mortgage  debenture  stock,  £49,654  ; 
expenses  on  surplus  land  and  buildings,  £2,856,  leaving  a  net 
profit  for  the  year  of  £106,494.  This  is  appropriated  as  follows : — 
To  general  reserve,  £50,000  ;  to  dividend  on  preference  shares  at 
the  rate  of  5  per  cent.,  £50,000  ;  carried  forward,  £6,4'.»4.  The 
balance  of  £66,899  to  the  credit  of  profit  and  loss  account  at 
December  31st,  1912,  was  absorbed  in  the  reduction  of  capital.  As 
in  previous  years,  a  substantial  amount  for  the  maintenance  of 
works  and  plant  has  been  charged  against  revenue,  in  addition  to 
which  £50,800  has  been  applied  to  depreciation.  The  directors 
refer  to  the  death  of  Mr.  George  Westinghouse,  the  founder  and 
former  chairman  of  the  company.  "  He  was  a  man  of  great 
organising  capacity  and  extraordinary  inventive  powers,  which 
had  made  his  name  famous  all  over  the  world."  The  board  has 
appointed  Mr.  Ph.  A.  Lange  to  be  managing  director  of  the 
company. 


Cleveland  and  Durham  Electric  Power. 

The  ordinary  general   meeting   of   the  Cleveland  and    Durham 
Klectric  Power,   Ltd.,  was  held  on  March  30th  at  Newcastle-on- 
Tyne,  Mr.  R.  \V.  Armstrong  presiding  in  the  absence  of  the  chair-- 
man,  Mr.  James  Falconer,  MP. 

The  Chairman,  in  moving  the  adoption  of  the  report,  read  thej 
speech    Mr.  Falconer  had  prepared.     He  explained  that  in  accord-  j 
ance  with  a  special  resolution  passed  in  December,  and   confirmed 
in  January,  the  end  of  the  financial  year  had  been  changed  from 
June  30th  to  December  31st.      The  directors  therefore  submitted 
a  report  and  statement   of  accounts  for  the  six  months  ended; 
December  31st.      During  that  period  the  capital  expenditure  on; 
works  had  amounted  to  £14,58!!,  which   had  been  expended  on 
the   construction   of   sub-stations    in    connection    with    the   new 
business  they  had  secured.      The  gross  profit  for  the  whole  year 
ended  December  31st  amounted  to  £25,71 1.      After  providing  for 
debenture  and  other  interest  there  remained  a  net  profit  of  £16,175, 
which,  together  with  the  sum   of  £2,466  brought  forward  from 
the  last  account,  gave  an  available  balance  of  £18,641,  which  the 
direotors  recommended  should  be  appropriated  as  follows  : — Divi- 
dend at  the  rate  of  5  per  cent,  per  annum  for  the  six  months  on 
the  preference  shares,  £8,342  ;  to  depreciation  and  renewals,  £1,000  ; 
in  reduction  of  expenses  of  the  issue  of  debentures,  £500  :    and 
carry  forward  £8,?98. 

The  Hon.  Robert  James  seconded  the  report. 

Mb.  A.  Gemmell  said  that  if  the  directors  paid  the  preference 
dividend  they  proposed,  either  with  or  without  the  shareholders' 
sanction,  they  would  be  running  the  risk  of  having  to  refund  the 
amount  out  of  their  own  pockets  when  a  Parliamentary  inquiry 
took  place.  He  alleged  that  every  year  since  1908  the  control 
they  had  exercised  over  Parliamentary  undertakings  had  been  con- 
demned by  the  Board  of  Trade. 

The  Chairman  asked  Mr.  Gemmell  to  confine  his  remarks  to 
the  report  with  which  they  were  dealing. 

Mb.  Gemmell  said  the  recent  dividends  they  had  paid,  and  were 
seeking  to  pay,  had  been  entirely  derived  from  the  Cleveland 
Parliamentary  Co.  The  ordinary  shareholders,  after  7£  years, 
were  not  in  sierht  of  a  dividend  with  £58,000  preference  dividend 
in  arrears.  Mr.  Gemmell  urged  that  the  time  had  come  when  a 
Parliamentary  inquiry  was  imperative,  not  only  in  the  interests  of 
investors,  but  in  the  wider  interests  of  a  large  industrial  community 
to  whom  the  cheapest  possible  supply  of  power  was  vital  if  the 
home  manufacturer  was  to  hold  his  own  against  foreign  enterprise 
and  successfully  compete  in  the  markets  of  the  world. 

The  report  was  adopted,    and   the  Chaieman,   in    reply   to 
question,  said   it  would  be  quite  possible  in  future  for  separate 
accounts  to  be  presented  of  the  Parliamentary  Co.,  the  Cleveland 
Co.,  and  the  Northern  Counties  Co. 


Sooth  metropolitan  Electric  Light  and  Power  Co.. 

Ltd. — The  new   issue  of  25,000  6  per  cent,   cumulative  Becond 
preference  shares  was  largely  oversubscribed. 


Windsor    Electrical    Installation    Co.,    Ltd, — The 

capital  expenditure  during  1913  was  £435,  making  the  total 
£93,233.  The  profit  for  the  year  (including  £451  brought  forward) 
was  £7,012.  From  this  are  deducted  debenture  and  other  interest, 
£791  ;  dividend  on  5  per  cent,  preference  shares,  £1,108  ;  deprecia- 
tion, renewal  and  reserve  fund,  £2,000  ;  directors'  fees,  £350, 
leaving  £2,763  available  for  dividend  on  the  ordinary  shares.  The 
directors  recommend  that  a  dividend  of  5  per  cent.,  less  income-tax, 
be  paid  on  the  ordinary  shares,  £40S  being  carried  forward.  During 
the  year  new  lamps  were  connected  equivalent  to  1,650  of  8  c.p.  : 
the  total  connected  to  December,  1913,  being  52,726  lamps. 

Dublin  and  Lncan  Electric  Railway  Co. — Pre- 
siding at  the  annual  meeting,  Mr.  J.  W.  Hill,  J.P.,  said  the  gross 
receipts  for  the  past  year  were  £7,408,  being  £97  less  than  in  the 
previous  year.  In  August  they  were  £205  up,  but  the  tramway 
strike  in  Dublin  which  then  took  place  prevented  many  city  folk 
from  using  their  cars.  For  the  same  reason  autumn  excursions 
had  to  be  abandoned,  and  altogether  the  strike  affected  their 
income  to  the  extent  of  between  £400  and  £500.  Their  expenses 
had  increased  by  £578.     The  report  was  adopted. 

Stock     Exchange     Notices.— The     Committee     hi 

appointed  special  settling  days  as  under  : — 

Wednesday,  April  8th.— Constantinople  Telephone  Co.— Borip  fy.  and  pi 
(£J6  per  cent.)  paid  for  £200,000  G  per  oent.  obligation  bonds. 

And  ordered  the  following  to  be  quoted  ia  the  Official  List :  — 

Metropolitan  Railway  Co. — £975,000  consolidated  ordinary  (deferre 
divisible)  stook,  and  £70,000  8',  per  cent,  l"  A  "  preference  stock  (ranking  to 
dividend  from  July  1st,  1916). 

Western  Canada  Power  Co.,  Ltd.— Further  issue  of  £90,000  5  percent 
year  ft.  mortgage  lunds  of  £100,  Nos.  H2.055  to  2,954. 

Companies  Struck  off  the  Register. — The  following 

companies  have  been  struck  off  the  Register,  and  are  according" 
dissolved  : — 

Anglo-Russian  Refuse  Destructor  Co. 

Electricity  Generating  Co. 

Ferabin  Lamp  and  Electrical  Accessories. 

Isle  of  Wight  Electric  Light  and  Power  Co..  Ltd 

i — The  directors'  report  for  1913  states  that  the  year's  trading. 
including  £2,79ii  brought  forward,  shows  a  profit  of  £17,202.  TlM 
directors  propose  that  a  dividend  at  the  rate  of  2J  per  cent,  pel 
annum  be  paid  on  the  ordinary  shares,  that  £3,500  be  placed  tc 
the  renewal  fund  account,  and  £1,000  to  the  reserve  account, 
carrying  forward  £3,428. — Financial   Times, 
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Newcastle-on-Tyne  Electric  Supply  Co. 

\  Mi.iiiNii  uf  thin  company  was  held  on  TiieMlay  to  consider  pro- 
pOMlB    tOZ  InflTflMlng   the  capital  by  4880,000,  divided  IntO   16 
preference  HharcH  and    168,000  ordinary  shares  of  £1  each,  in  0OH 
neotion  with  thoaci|uiHitionof  thobuHineHHof  the  (bounty  of  Durham 
Electrical  Power  Distribution  Co. 

Dr.  J.  T.  Met/,  presided  over  a  large  attendance. 

The  Ciiaiuman  moved  the  confirmation  of  the  following 
resolution  : — 

That  each  ol  tbo  existing  £Epreforonco  shares  in  the  capital  of  tbo  company, 
whether  issued  or  unissued,  be  bubdivided  into  live  proferonoo  shares  of  XI 
euoh,  and  tliat  each  ol  the  existing  i.'S  ordinary  HharcH  In  the  capital  of  the 
company,  whether  issued  or  unissued,  be  subdivided  into  live  ordinary  shares 
of  A' I  eaob. 

Mk.  .7.  II.  Armstkono  seconded,  and  the  motion  was  agreed  to. 
The  Chairman  next  proposed  the  following  resolution 

That  this  extraordinary  general  meeting  of  the  N.K.S  Co.,  Ltd.,  sanctions 
the  creation  by  the  directors  of  i.'33u.0OO  additional  capitn.1,  divided  into 
lfir>, 000  preference  shares  of  Al  each,  and  106,000  ordinary  shares  of  i'l  each. 
That  the  said  additional  preference  shares  shall  rank  pari  pagan  in  all  resptcts 
with  the  existing  preference  shares,  and  shall  aooordlngiy  ho  untitled  p*ri 
passu  with  such  shares  to  a  preferential  dividend  of  5  per  cent.,  and  also  to 
any  sui plus  profits  available  for  dividend,  after  8  per  cent,  has  been  paid  on 
the  ordinary  Bharcs,  until  all  «he  preference  shares  shall  have  received  H  per 
cent.,  when  suoh  shares  shall  rank  pari  parnrn  with  the  ordinary  shareB  for  any 
further  dividends  which  may  be  declared  exceeding  ti  per  cent.  The 
preference  shares  will  be  preferential  as  to  dividends  only.  That  the 
directors  may,  instead  of  offering  Buch  shares  to  the  members,  as  provided  by 
the  articles  of  association  of  the  company,  dispose  of  the  same  at  such  lime, 
in  suoh  manner  and  upon  such  terms  and  conditions  as  in  their  discretion 
they  may  consider  to  be  in  the  best  interests  of  the  company. 

This  motion  also  was  seconded  by  Mr.  Armstrong,  and  carried 
without  comment. 

The  Chairman,  at  the  close  of  the  business,  said  they  had  given 
the  finishing  stroke  to  an  arrangement  which  he  believed  would 
be  of  benefit  to  the  shareholders  concerned. 


Gateshead  and  District  Tramways  Co. — The  annual 

meeting  of  this  company  was  held  on  Monday.  The  report,  which 
was  then  adopted,  showed  that  for  the  year  ended  December,  1913, 
the  total  revenue  amounted  to  £62,199.  After  deducting  all 
expenses  chargeable  to  revenue,  including  provision  for  renewals, 
£2,860,  and  writing  off  depreciation  of  investments,  £1,587,  there 
remains  a  balance  on  the  year's  working  of  £26,158,  plus  £1,828 
brought  forward.  The  directors  propose  to  apply  to  reserve  £4,500  ; 
to  sinking  fund  for  redemption  of  mortgages,  £2,222  ;  to  dividend 
on  the  6  per  cent,  preference  shares,  £756  ;  to  dividend  for  the 
year  on  the  5  per  cent,  preference  shares,  £6,000 ;  to  dividend  on 
the  ordinary  shares  at  the  rate  of  6  per  cent,  per  annum,  £8,100  ; 
to  bonus  of  4s.  each  on  the  ordinary  shares,  £2,700  ;  leaving  to  be 
carried  forward  £3,708.  Expenditure  chargeable  to  the  tramway 
capital  account  during  the  year  amounted  to  £2,203,  making  the 
entire  capital  outlay  £336,646.  The  Northern  General  Transport 
Co.,  Ltd.,  made  an  offer  to  the  shareholders  respectively  of  the 
Jarrow  and  Tynemouth  companies  and  this  company  to  exchange 
their  holdings  for  fully-paid  holdings  in  the  Transport  Co. 
Holders  of  94  per  cent,  of  the  total  issued  share  capital  of  this 
company  accepted  the  Transport  Co.'s  offer,  and  the  Transport  Co. 
has  purchased  the  motor-omnibus  undertaking  of  the  company. 
The  profit  on  the  sale  has  been  transferred  to  reserve.  Consequent 
upon  fine  weather  and  good  trade  in  the  district,  the  traffic  re- 
ceipts show  a  satisfactory  increase  of  £5,867. 

South  Wales  Electrical  Power  Distribution  Co. — 

The  report  for  1913  states  (according  to  the  Financial  Times')  that 
as  under  the  working  arrangement  with  the  Treforest  Electrical 
Consumers'  Co.,  Ltd.,  the  whole  of  the  working  expenses  in  con- 
nection with  the  undertaking  are  now  borne  by  that  company,  there 
is  for  the  time  being  no  revenue  account  to  be  submitted.  The 
business  of  the  company  has  materially  increased  during  the  year, 
the  units  sold  amounting  to  25,812,031,  as  compared  with 
19,689,656  sold  in  1912,  an  increase  of  6,122,375  units.  Owing, 
however,  to  the  higher  working  cost,  due  principally  to  the  increase 
in  the  cost  of  coal,  the  surplus  is  not  so  large  as  had  been 
anticipated.  The  surplus,  after  payment  of  all  working 
expenses  and  interest  on  prior  lien  debenture  stock,  and 
making  due  provision  for  depreciation  of  new  plant,  amounts 
to  £2,915,  which,  together  with  the  surplus  accumulated  in 
previous  years,  makes  £10,379  towards  discharging  the  indebted- 
ness to  certain  consumers  of  the  Treforest  Co.,  amounting  to 
£13,500.  Application  is  being  made  to  the  Board  of  Trade  for 
prov.  lighting  orders  for  the  district  of  Abercarn  and  for  the 
Borough  of  Cowbridge  and  parts  of  the  rural  districts  of  Cow- 
bridge,  Llantrisant,  Llantwit  Fardre  and  Penybont. 

North  of  Scotland  Electric  Light  and  Power  Co., 

Ltd. — The  directors'  report  for  the  year  ended  December  31st, 
1913,  states  that  the  company  has  made  substantial  progress 
during  the  year.  The  lamp  connections  in  Montrose  have  increased 
from  24,765  to  30,192,  equivalent  8-C.P.  lamps  ;  in  Brechin,  from 
19,307  to  21,506,  and  in  Inverness  from  32,810  to  35,872,  making 
a  total  of  87,570,  connected  in  the  three  towns.  The  gross  profit, 
including  £2,221  brought  forward  from  last  year,  is  £9,295,  and 
after  meeting  interest  on  debentures  and  loans,  amounting  to 
£2,880,  and  writing  off  £57  from  suspense  account,  there  remains 
a  net  profit  of  £6,359.  The  directors  recommend  a  dividend  at 
the  rate  of  3  per  cent,  for  the  year,  which  will  absorb  £1,500,  that 
£2,000  be  placed  to  renewal  reserve  account,  that  £1,000  be  placed 
to  a  general  reserve  account,  and  that  the  balance,  £1,859,  te 
carried  forward. 


Tynemouth  and  District  Electric  Traction  ( o.   HI 

—The  report  for  1911  gives  the  total  revenue  at£l.r<,02M  Thr 
britffia  reoeipti unotmtod  to  448,978,  an Ihoimm  of  i:i,2i7.    After 

providing  for  all  tXTWUMI  obargeabli  including  a  pro 

virion   of    41,600   for  renew*!  ■  surplus  on  the  year's 

working  of  £5,'<iir>,  making,  v.  i  n')i\.  forward,  a  total  of 

£5,513.      It   is   proposed   to   put  to    |  0j  to  dividend  on 

the    cumulative    preference    shares    (6    per    on  '  to 

dividend    on    the   ordinary    shares  I  to    be 

carried  forward,  44)8.  The  expenditure  chargeable  to  capital 
account  during  the  year  was  £26.  The  Northern  General  Trans- 
port Co.  made  an  offer  to  the  shareholders  respectively  of  the  Gates- 
head and  District  Tramways  Co..  the  Jarrow  and  District  Electric 
Traction  Co.,  Ltd.,  and  this  company,  to  exchange  their  holdings 
for  fully-paid  holdings  in  the  Transjiort  Co.  Holders  of  71  per 
cent,  of  the  total  issued  share  capital  of  this  company  have  accepted 
the  Transport  Co.  s  offer. 

Prospectus. — Electro   Bleaoh  and  By-ProdwU,  Ltd. — 

The  list  is  to  close  to-day  in  an  offer  of  460,000  fi  per  cent,  first 
mortgage  debentures  at  97J  per  cent.,  and  100,000  7  per  cent, 
participating  preference  shares  of  £1  each  at  par.  The  company 
has  been  formed  to  acquire  the  properties  and  assets  of  the 
Electrolytic  Alkali  Co.,  Ltd.,  in  liquidation,  and  to  carry  on  the 
manufacture  of  bleaching  powder,  soda  compounds,  salt,  and 
numerous  by-products.  The  works  are  divided  substantially  into 
two  departments — namely,  the  electro-chemical  plant  and  the 
power  plant.  Experts  have  prepared  reports  showing  that  the 
power  plant  is  obeolete,  and  it  is  to  be  replaced  by  a  modern  instal- 
lation enabling  a  saving  in  working  cost  of  approximately  £30,000 
per  annum  to  be  effected.  The  old  plant  consists  of  18  boilers, 
1,500-h.p.  gas  plant,  10  steam  engines  and  six  gas  engines.  The 
new  power  plant  will  consist  of  three  Parsons  steam  turbines  and 
four  Babcock  boilers.  The  purchase  price  is  £85,000,  as  to  £75,000 
in  cash,  £5,000  in  ordinary  shares,  and  £10,000  in  cash  or  fully 
paid  preference  shares. 

Milford-on-Sea  Electric  Supply  Co.,  Ltd. — Thedirectors 

report  that,  after  charging  all  working  expenses,  writing  £10  off 
preliminary  expenses,  and  placing  £155  aside  for  depreciation  of 
plant,  there  remains  a  net  profit  of  £314.  A  dividend  of  5  per 
cent,  is  to  be  paid  on  the  ordinary  shares.  At  the  annual  meeting, 
the  chairman  (Dr.  V.  D.  Harris)  stated  that  that  was  the  same 
dividend  as  had  been  declared  by  the  company  for  the  past  five 
years.  In  explanation  of  the  profits  not  having  been  quite  so 
much,  he  attributed  it  partly  to  the  introduction  of  the  metallic- 
filament  lamp,  and  to  customers  being  more  economical  ;  also,  two 
large  houses  had  been  empty  for  nine  months,  which  made  a 
difference  of  nearly  £40.  A  speoial  vote  of  thanks  was  accorded  to 
Mr.  Nicholson,  the  company's  local  representative. 

Bromley  (Kent)  Electric  Light  and  Power  Co..  Ltd. 

— The  directors'  report  to  December  31st,  1913,  states  that  the  lamp 
connections  have  increased  from  107,649  to  115,518.  The  sale  of 
current  has  increased  from  £16,651  to  £17,097.  The  works  have 
been  maintained  in  good  order  and  repair.  The  result  of  the  year's 
trading,  including  £1,544  brought  forward,  shows  a  profit  of 
£14,100,  and  after  payment  of  debenture  interest  and  trustees' 
fees,  &c,  amounting  to  £3,045,  there  is  a  balance  of  £11,055.  An 
interim  dividend  at  the  rate  of  4  per  cent,  per  annum  was  paid  for 
the  half-year  in  October,  and  the  directors  recommend  the  pay- 
ment of  a  further  dividend  for  the  second  half-year  at  the  rate  of 
10  per  cent,  per  annum,  making  a  total  of  7  per  cent,  for  the  year, 
£4,000  being  placed  to  general  reserve  account,  and  £1,805  carried 
forward. 

Lancashire   Dynamo  and  Motor   Co.,  Ltd.  —  The 

report,  as  published  in  the  Financier,  states  that,  after  providing 
for  interest,  and  charging  full  depreciation,  the  profit  for  the  year 
amounts  to  £16,192,  plus  £1,631  brought  forward,  making  £17,823. 
It  is  proposed  to  pay  a  final  dividend  on  the  ordinary  shares  of 
5  per  cent.,  making  8  per  cent,  for  the  year,  pay  £700  in  directors' 
fees,  place  to  reserve  £5,000,  and  carry  forward  £1,811.  The  out- 
put for  the  year  quite  reached  expectations,  out  the  cost  of 
materials  and  the  rates  of  wages  both  tended  to  reduce  the  margin 
of  profit.  The  Canadian  business  has  been  somewhat  troublesome, 
and  has  resulted  in  a  loss  on  the  year's  working,  but  steps  are 
being  taken  which,  it  is  hoped,  will  result  in  an  improvement  in  the 
current  year. 

Lymington  (Hants )  Electric  Light  and  Power  Co., 

Ltd. — The  directors  report  that  the  company  continues  to  make 
satisfactory  progress,  the  total  proceeds  from  the  sale  of  current 
having  been  increased  from  £2,636  to  £2,781.  The  result  of  the 
year's  trading,  including  £482  brought  forward,  showB  a  profit  of 
£2,540,  less  interest  on  debentures,  amounting  to  £450.  £1,000  is 
to  be  placed  to  reserve,  and  a  dividend  at  the  rate  of  5  per  cent, 
per  annum  is  to  be  paid  on  the  preference  shares,  leaving  £769  to 
be  carried  forward.  During  the  year  the  company  has  purchased 
£400  first  mortgage  debentures. 

Beauly    Electric    Supply    Co.,    Ltd.  —  Mr.    Daniel 

Grath  presided  at  the  annual  meeting  recently.  When  the  supply 
was  started  they  expected  to  have  500  lamps  connected  in  the  first 
year,  but  they  had  700,  in  addition  to  a  couple  of  motors  and  a 
number  of  irons.  Steps  were  being  taken  to  put  down  a  30-h.p. 
petrol  stand-by  set.  The  year's  working  showing  a  profit  of  £87, 
After  putting  £50  to  reserve  and  paying  6  per  cent,  on  the  capital 
they  carried  forward  £2,  after  paying  5  per  cent,  on  the  sum 
owing  to  the  contractors. 
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STOCKS    AND    SHARES. 


Tuesday  Evening. 
It  is  hardly  necessary  to  say  that  finance  is  superseded  for  the  time 
being  by  politics.  Interest  in  the  latter  is  so  much  greater  than  in 
the  former  that  the  public  are  minded  to  do  neither  investment 
nor  speculation  just  now.  The  result  is  that  prices  are  at  the 
meroy  of  comparatively  few  cliques  of  operators,  who  run  quota- 
tions up  and  down  according  to  the  political  mood  of  the  moment, 
the  remarkable  oheapness  of  money  being  the  only  underlying 
faotor  which  has  any  influence  other  than  the  all-pervading  one 
just  mentioned. 

How  plentiful  money  is  may  be  gauged  by  the  fact  that  the 
Lombard  Street  market  did  not  have  to  borrow  from  the  Bank  of 
England  yesterday  (Monday),  notwithstanding  the  close  of  the 
quarter.  This  is  said,  by  some  of  those  who  closely  follow  the 
course  of  the  money  market,  to  be  unique  in  their  recollection. 
New  issues  are  being  treated  in  the  fashionable  way  ;  that  is,  the 
public  refrain  from  applying  for  the  stock  on  prospectuses,  and, 
instead,  leave  orders  with  their  brokers  to  pick  it  up  as  soon  as 
allotments  are  out  and  the  underwriters  start  the  market  at  a 
discount  below  the  issne  price.  The  strength  of  Consols  reflects 
the  ease  of  the  money  market. 

Several  important  electric  lighting  issues  are  on  the  way. 
Reference  has  already  been  made  here  to  the  probable  offer  of  a 
substantial  amount  in  Ordinary  and  Preference  shares  by  the 
General  Electric  Company,  and  this  may  be  out  before  we  are. 
The  South  Metropolitan  Electric  Supply  Company  found  all  its 
7  per  cent.  Preference  shares  readily  subscribed  by  the  public,  and 
the  price  is  about  the  par  value  of  20s.  The  South  London 
Electric  Supply  intends  to  offer  its  new  Preference  shares,  by  way 
of  rights,  to  the  existing  holders,  who  should  get  their  allotments 
within  the  next  48  hours.  The  new  Ordinary  and  Preference 
shares  offered  by  the  County  of  London  Company  are  quoted  at 
i  premium.  The  over-subscription  of  this  issue  is  a  pleasant  com- 
pliment to  the  County  of  London  board  ;  a  practical  vote  of  con- 
fidence that  the  directors  are  the  more  likely  to  appreciate  after  the 
criticism  launched  at  their  scheme  of  a  holding  company. 

The  principal  movement  in  the  lists  of  prices  overleaf  is  a 
nominal  drop  of  17  points  in  Central  London  Deferred  Non- 
Assented  stock.  As  this  returned  only  £3  4s.  tid.  per  cent,  on  the 
money,  as  compared  with  the  £4  18s.  7d.  which  the  Assented 
yields,  it  was  obvious  that  a  sharp  fall  would  take  place  if  any 
stock  came  to  market.  There  is  little  more  than  £32,000  of  the 
Non-Assented  left,  so  that  it  is  hardly  everybody's  investment, 
even  at  the  present  price,  which  still  leaves  the  return  below  that 
afforded  by  the  Assented  stock.  Metropolitans  and  Districts  are 
both  lower.  The  Home  Railway  market  is  slightly  nervous  as  to 
what  may  be  the  outcome  of  the  threatened  strike  in  the  South 
Yorkshire  coalfields  ;  but  prices,  after  being  weak,  recovered  part 
of  their  previous  losses.  Metropolitan  Surplus  Lands  is  2  points 
higher  at  (.4.  Underground  Electric  Railways  issues  shows  no 
further  changes. 

Brazil  and  Mexico  keep  in  the  limelight  so  far  as  foreign  politics 
are  concerned.  The  news  from  Brazil  has  latterly  been  better,  the 
rate  of  exchange  hardening  to  nearly  16d.,  after  being  down  to 
16jd.  Seeing  that  a  thirty-second  of  a  penny  in  exchange  makes  a 
very  considerable  difference,  it  may  be  well  understood  how  prices 
hang  upon  such  movements  as  are  now  taking  place  from  day  to 
day.  Brazil  Tractions  jumped  to  85,  some  7  J  points  above  their 
recent  lowest,  but  the  price  reacted  to  83.  Para  Electrics  are  flat, 
both  Ordinary  and  Preference  receding  to  -JJ,  and  the  Debenture 
stock  dropping  to  914.  On  the  other  hand,  Rio  Tramway  bonds 
have  justified  the  attention  drawn  to  them  on  their  drop,  and  the 
6  per  cent,  first  Mortgage  bonds  at  98  are  3  points  better,  while  the 
Seconds  have  recovered  4  to  92,  Sao  Paulo  Tramway  bonds  are  a 
point  up. 

Most  of  the  Mexican  issues,  where  they  have  moved  at  all,  show 
advances.  Mexican  Light  and  Power  Common  shares  hardened  to 
46$  and  Mexico  Trams  Sixes  to  80$,  being  improvements  of  3  and  3J 
respectively.  Other  foreign  issues  are  mainly  steady.  Brisbane 
Ordinary  rose  to  7\.  Anglo-Argentine  Tramways  new  Debenture 
improved  to  \  premium. 

In  the  Electricity  Supply  section  prices  were  unsettled  towards 
the  end  of  last  week  by  the  threats  of  a  general  strike  in  all  parts 
of  the  electrical  world,  including  the  Tubes.  Later,  however, 
these  apprehensions  subsided  to  some  extent,  and  prices  hardened' 
on  the  understanding  that  the  trouble  was  confined  to  the  con- 
tracting part  of  the  trade.  Charing  Cross  are  a  good  spot  at  5, 
showing  a  rise  of  {.  Cities  fell  to  17,  but  partially  recovered  ;  and 
Counties,  both  Ordinary  and  Preference,  are  slightly  better,  allow- 
ing for  the  dividend  markings.  Urban  Preference  have  again 
advanced  on  the  improvement  in  the  Company's  position,  evidenced 
by  the  recent  report.  South  Metropolitan  old  Preference  hardened 
to  U,  the  issue  of  new  shares  being  a  decided  success. 

The  British  Westinghouee  Company  has  reentered  tho  dividend 
list  as  regards  its  preference  shares,  after  an  absence  of  eight  years. 
The  bitter  sacrifices  of  shareholders  in  the  past  are  at  last  bearing 
fruit,  and  the  report  just  out  affords  solid  ground  for  encourage- 
ment to  the  long-sutfering  proprietors.  Probably  many  of  those 
who  accompanied  the  concern  through  the  worst  of  its  days  have 
sold  their  shares  j  and,  as  it  so  often  happens,  the  latter  buyers  will 
reap  the  benefit  of  the  losses  endured  by  original  subscribers.  The 
company  declares  a  dividend  of  6  per  cent,  on  the  Preference 
shares,  and  the  price  is  ■■}-,  up  at  I^J,  the  good  news  having,  of 
course,  been  discounted  in  advance  to  a  large  extent.  The  Deben- 
ture stock  has  risen  a  further  3  J  points,  but  the  Prior  Liens  remain 
at  103$.  Calender's  Cable  rose  J,  while  Telegraph  Constructions 
remain  weak,  and  show  another  fall  of  10s.     Babcocks  &  Wilcox 


are  a  trifle  easier.  The  South  Wales  Electrical  Power  Company 
adds  £14,000  to  its  previous  debit  at  profit  and  loss,  as  the  reBultof 
1913,  making  the  total  debit  £162,000. 

The  Telegraph  market  had  a  shock  on  Monday,  in  the  shape  of 
a  disappointing  report  from  the  American  Marconi  Company.  For 
11  months  there  is  a  realised  surplus  of  only  $178,000,  which  the 
market  interpreted  as  meaning  no  dividend  on  American  Marconis 
yet,  and  accordingly  the  shares  fell  from  a  sovereign  to  17s.  6d. 
Canadians  dropped  to  9s.,  the  parent  shares  of  both  classes  gave 
way,  and  the  whole  group  once  more  became  gloomy.  Direct 
United  States  Cable  shares  are  a  little  easier,  but  otherwise  there  is 
no  particular  change  worth  mentioning. 

The  Rubber  market  is  strong,  the  price  of  the  product  steadily 
advancing  and  reviving  the  gofsip  of  a  possible  shortage  before 
the  year  is  out.  Rubber  shares  have  dawdled  in  sympathy  with 
the  line  taken  by  the  raw  material,  business  not  having  been 
sufficient  to  galvanise  the  market  into  any  semblance  of  activity. 


MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 

Wednesday,  April  1st. 


CHEMICALS.  4o. 

Latest 
Prioe. 

Fortnight's 
Ino.  or  Dec. 

a  Acid,  Hydrochloric          .. 

per  ev.t. 

67- 

33/- 

rer  lb. 

2Jd. 

ier  cwt. 

6/8 

a  Ammoniac  Sal        

43/- 

a  Ammonia,  Muriate  (large  cryst  il)  rer I  on 

£30  10 

,t 

£6  5 

a  BiBulphide  of  Carbon      ..        .. 

M 

£18 

,, 

£17  10 

H 

£22  10 

£30  10 

a      n      White  Sugar 

£28 

„ 

£83 

t  Methylated  Spirit 

per  gal, 

3/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

8*d. 

a  Potash,  Caustio  (88/90  %) 

per  ton 

£33  10 

per  lb, 

Bad. 

a         .,        Perch  lorate 

Bja, 

a  Potassium,  Cyanide  (98/100  %) . . 

H 

7td. 

(for  mining  purposes  only) 

per  cwt. 

75/. 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers      .. 

„ 

£8  10 

a         „         Recovered 

H 

£610 

a        »         Lump 

_ 

£6 

a  Soda,  Caustio  (white  70/73  %)   . . 

„ 

£10 

per  lb, 

BM. 

a  Sodium  Bichromate,  casks        .. 

per  ton 

£2  6 

per  lb, 

Bd, 

METALS.  4c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£86 

6           „           Wire,  in  ton  lots  1 
(1  to  14  6.W.G.) ) 

£112 

" 

b           „           Sheet,  in  ton  lots   . . 

£113 

p  Babbitt's  metal  ingots     . . 

£60  to  £331 

.. 

c  BraBB  (rolled  metal  2"  to  13*  basis) 

per  lb, 

7id. 

.. 

c      H     Tube  (brazed)         . . 

M 

9gd. 

c     i,         .,     (solid  drawn)          .. 

M 

7jd. 

7§d. 

c  Copper  Tubes  (brazed)     . . 

„ 

lOd. 

(d.  inc. 

c        „            H      (solid  drawn) 

M 

lOd, 

Jd.  inc. 

g       M      Bars  (best  seleoted) 

per  ton 

£80 

£1  inc. 

H 

£80 

ill  inc. 

M 

£80 

ill  inc. 

d       „       (Electroly tlo)  Bars 

M 

£67  10 

£1 10  inc. 

d                          „           Sheets 

M 

£86  10 

£1  10  inc. 

d                          H            Bods 

M 

£73    . 

£1  10  inc. 

rf       „                  „            H.O.  Wire 

per  lb, 

8r?d.  ' 

,%d.  inc. 

4/6 

4/- 

v  German  Silver  Wire 

M 

1/10 

b  Gutta-percha,  fine 

7/- 

ft  India-rubber,  Para  line  .. 

M* 

8/0 

id.  dec. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

60/9 

yj.  dec. 

„    Wire,  galv.  No.  8,  P.O.  qual. 

M 

£14 

£2010 

3/6inc. 

m  Manganin  WIro  No.  38   ..        .. 

per  lb. 

6/6 

per  bo», 

£7 

10/-dec. 

t  Mica  (in  original  eases)  small   . . 

per lbi 

6d.  to  Bs, 

#. 

a     „               m           h      medium 

H 

8/6  to  6/- 

.. 

e     „               „           „      large   .. 

M 

7/6  to  11/- 

,# 

o  Nickel,  sheet,  wire,  Ac 

„ 

8/6  to  4/6  nom 

p  Phosphor  Bronze,  plain  castings* 

N 

1/1  to  1/8J 
1/03  to  1/2 
1/3}  to  1/61 

p         „           „    rolled  bars  ft  rods 

„ 

., 

p         „           „  rolled  strip  &  sheet 

„ 

per  ob. 

186/- 

d  Biliolum  Bronze  Wire      .. 

per  lb, 

10|d. 

tt 

r  Steel,  Magnet,  in  bars      ..        .. 

ler  ton 

£66 

,. 

a  Tin,  lilook  (English) 

M 

£178  to  £174 

£2  dec. 

n    „     Wire,  Nos.  1  to  18    .. 

per  lb. 

3/4 

p  White  Anti-frlotion  Metals 

per  ton 

£44  to  £194 

a  Zinc,  Bn't  (Vleille  Montague  bnd.) 

" 

£36  13  6 

•• 

Quotations  sr,  polled  by— 


a  G.  Boor  ft  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

c  Tbos.  Bolton  A  Sons.  Ltd, 

d  Frederick  Smith  ft  Co. 

e  F.  Wiggins  4  Sons. 

f  India-Rubber.   Gulti-Peroha    and 

Telegraph  Works  Co.,  Ltd, 
g  James  ft  Staakirpeare, 
ft  Kl1»«rd  T'll  ft  UOi 


/  Boiling  ft  Lowe, 

*  Morris  Ashby,  Lid, 

/  Richard  Johnson  ft  Nephew,  Ltd, 

m  W.  T.  Glover  ft  Co.,  Ltd, 

a  P.  Ormiston  ft  Sons 

o  Johnson,  Matlhey  ft  Co.,  Ltd. 

rV/,  T.  Dnnnlift  0-, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.     HOMK. 


Bath  Trunin,  Vret.  Ord 

Do.    6  %  Pref 

Do.    44%  Dob 

Brit.  K.loo.  Trac,  6  %  Prof.       . . 

Do.        Do.  Deferred 

Do.        Do.  6  %  Cum.  Pr'f. 

Do.  7%Non-Cum.  Pr'f. 

Do.  6%Porp.  Deb.     .. 

Do.  41%  2nd  Deb. 

Central  London  Railway,  Ord. . . 

Do.    Gtd.  Assented 

Do.    Pref 

Do.    Otd.  Assented 

Do.    Def 

Do.    Otd.  Assented 

Do.    4  %  Deb 

City  &  S.  London,  6%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.        Do.  1901       .. 

Do.        Do.  1908      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    44  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  6  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    44%  1st  Deb,  .. 
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5 

6 

5 

5 

5 

4 

4 

6 

at 

a 

44 

stg 

8 

4 

4 

6 

6 

61 

H 

44 

I'lohiliK 

RIho 

Present 

Quotations 

+  or 

Yiold 

m  iron  11  1 

BUI 

p.o, 

£  s.  d. 

*:*. 

Nil 

a  1:1  1 

Cm  -  7:1  xd 

ti  a  a 

IB*-  174 

«4-    H4 

eg  —  09 

a  10   r> 

nil  —  59 

r>    1   h 

98  -  98  xd 

6      1      (1 

7»  —  82 

-1 

r,    11    9 

r.7  -  69 

1  16    9 

81  —  811 

+  1 

4  111    r> 

08  —  7.'1 

5    9    7 

82  —  84 

4  IB     8 

10  —  a 

-17 

4     9     11 

79  —  81 

4  18    7 

g7  —  »9 

4     0  10 

95  —  g7 

5    11     1 

93  —  9fi 

B     1     9 

89  —  92 

B     8     H 

89  —  92 

B    8    8 

88  —  90 

4     9    0 

4-     3 

8    0    0 

66  —  70  id 

6    8    7 

2—24 

6    0    0 

71  —  7(1 

5     6     3 

87  —  89 

5  12     4 

1-    1 

6  is    4 

79  -  84 

6    7    2 

London  Bloc.  Railways,  4  %  Deb. 

London  United  Trams,  4  %  Deb. 

1  tan  Railway  Consol.  .. 

Do.    Surplus  Lands 

Do,    M  %  Dab 

Ij  %  Prof 

Do.    8*  %  Con.  Pref 

Metropolitan  Distriot  Ord. 

Do.    6  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien 

Do.    44%  First  Pref 

Do.    84%  Gtd 

Metro.  Eleo.  Trams,  44  %  Deb. 

Do.     B%Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground  Eleo.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum,  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord.  . . 

Do.    6%  Pref 

Do.    44%  Deb 


Stock 

Dividend! 

Share. 

lor 

. 

una, 

1918. 

100 

4 

4 

100 

4 

4 

100 

18 

IB 

100 

•A 

H 

too 

8A 

84 

100 

3* 

84 

100 

H 

84 

100 

Nil 

100 

11 

6 

100 

4 

4 

1(10 

4 

4 

100 
100 

3 

\ 

100 

4 

44 

100 

6 

S 

1 

84 

1 

f. 

6 

100 

44 

44 

1 

a 

8? 

100 

4 

4 

10 

1/- 

100 

a 

6 

100 

44 

44 

100 

6 

6 

6 

Nil 

s 

8 

4 

100 

44 

44 

Quotation! 


IKI  —  84 

82  —  81 
Mi  —  89 
2-*}—  2«; 
188  —HI 

97-99 

HI  —  87 
71-70 
89  —  99 

hi-  4 

84  —  87 

i-     i 

66  -  70 
3-8} 

112  —114 
99  —101 
894—  3°i 
*-     ft 
4—44 


KIm    Prewnt 
Fall        p.c. 


£  i.  d. 
I     7  11 


I      I 

8  H 


4    6    4 

Nil 
4     6     I 

1     I     :i 
4     I)  10 

4   12     I 

4  17    9 

5  18    0 

7  12    8 

6  a    6 

8  0    0 
B  14     4 

Nil 
Nil 

5  5     3 

I  9    0 

II  12    7 
Nil 

4    9    0 

6  4    8 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Auokland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.     6  %  2nd  Deb 

Brazilian  Traotion,  Light  and  I 
Power  / 
Brisbane  Trams  Invt.,  Ord. 

Do.     6%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6  %  Pref 

Do.     44  %  1st  Mort.  Deb. 

Do.     4|  %  Vancouver  Deb,    . . 

Do.     4}%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electrio  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  6%  Bonds  .. 
Kalgoorlie  Elec.  Trams 

Do.    6%  A  Deb 

Do.    6%BDeb 


5 

H 

64 

5 

bJi 

64 

100 

4 

4 

100 

44 

4* 

100 

b 

6 

100 

6 

5 

10 

6 

6 

100 

4* 

44 

100 

b 

6 

$100 

6 

6+ 

5 

8 

8 

6 

B 

5 

100 

44 

44 

100 

8 

8+ 

100 

6 

6 

100 

B 

6 

40 

44 

44 

100 

4* 

4|. 

100 

4+ 

| 

6 

7* 

6 

6 

5 

100 

44 

4* 

1 

B 

5 

6 

5 

B 

•  100 

4 

4 

100 

B 

5 

$1000 

5 

6 

1 

Nil 

100 

B 

6 

100 

3 

4A—  4T9„ 
924—  944 

97  —100 
964—  984 

103  —106 
101-  "4 
944—  964 

98  —100 
82  —  84 


116  —120 
104  —108 
101  —104 
98  —101 
94  —  98 
944—  964 
6J—  6a 
5—5} 

90  —  99 
8-      3 

5}-    54 

91  —  96 
89  —  93 
934-  974 

0-     A 

86  —  90 
10  —  20 


6  17    4 

6    0    7 

4    4     8 

4  10    0 

6     1     6 

4  14     3 

5    4    4 

4  13    3 

6    0    0 

+  1 

7  a  2 

-* 

5    0    0 

4  13    0 

4   a   1 

+1 

6  13    4 

6  11     1 

+1 

4  16    2 

4    9     1 

4  12    0 

+  4 

4    8     1 

B  li     1 

4  16    3 

4  11     0 

6  13    4 

4  10  11 

4    3    4 

5    7    8 

5    2    6 

Nil 

6  11     1 

Nil 

La  Plata  Eleo.  Trams,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.,6%  Com. Pref. 
Elec.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  . .        . . 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &'Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
6  %  Bonds  J 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  1 
5  %  1st  Deb.  / 
Singapore  Trams,  B  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  .. 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

4»d. 

6 

1 

6 

Ht 

1 

(1 

6 

100 

B 

5 

B 

6 

6 

100 

5 

5 

100 

B 

5 

.«  WOO 

5 

5 

$100 

7 

7 

6 

5 

100 

H 

6 

6 

10 

10 

6 

fi 

6 

100 

6 

6 

6 

6 

6 

100 

44 

44 

6 

6 

100 

6 

6 

$600 

6 

6 

100 

B 

6 

100 

5 

5 

6 

7 

7 

5 

6 

6 

100 

5 

6 

100 

44 

44 

■    4 

-  1 

-ia 

:Sf 

5}xd 

103 

82 

1C01 

75}  xd 

-4 

83 

+  1 

83 

+  3 

44 

—  i 

ih 

-t 

93 

-14 

54 

97 

.. 

99 

+  3 

93 

+  4 

101 

+  1 

90  xd 

97 

5A 

b* 

97 

-1 

95J 

5  14 
4  17 

6  2 
4  19 


4  19  0 

5  11  1 

5  3  0 

6  16  7 

5  14  3 

6  3  0 
4  14  3 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.— HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    4A%Pref 

Do.    Second  6  %  Pref. . . 

Do.    44  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord. 

Do.    7  %  Cum.  Pref.     . . 
Central    Electrio  Supply,   4  %  1 
Guar.  Deb.  J 
Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref.  . . 

Do.     "  City     Undertaking  ' 
44  %  Cum.  Pref 

Do.    Do.    4%  Deb.      .. 
Chelsea,  Ord. 

Do.    44%  Deb 

City  of  London,  Ord. 

Do.    6%  Cum.  Pref.     .. 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  of  London,  Ord.  .. 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref.    .. 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb 
Folkestone 

Do.    6%  Cum.  Pref.     .. 

Do.    44%  First  Deb.    .. 


-  103  xd 

6  10    4 

-  10 

4  10    0 

-  10>i 

5  11     7 

-  97 

4  12    9 

-    9gxc 

5    6    8 

-    8J  xd 

3  19    0 

-  944 

4     4    8 

•     6} 

+  i 

5  14    3 

■    41 

4  13    4 

■     4| 

5    2  10 

-  94 

4     5     1 

■     6xd 

-h 

5    0    0 

100 

4  10    0 

■  173 

-  1 

6  12    8 

m 

i    7    3 

120 

4    7    4 

103 

4    8     1 

124  xd 

6  15    8 

12  xd 

+  i 

5    0    0 

105A 
103" 

4    5    9 
4     7    6 

g 

Nil 

J} 

7    1    2 

2 

87 

5    8    6 

43  xd 
43  xd 

6    6    4 

6    5    3 

95 

4  14     9 

Hove , 

Kensington  &  Knightsbridge,  Ord. 

Do     4  %  Deb 

Kent  Eleo.  Power,  44  %  Deb.    . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.    4  %  First  Mort.  Deb.     .. 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    4J  %  First  Mort.  Deb.    . . 

Do.    34  %  Mort.  Deb 

North  Metropolitan  Power  Sup- 1 

ply,  6  %  Mortgages  (Red.) ) 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    84%  Deb 

South  London,  Ord. 

Do.    6  %  First  Mort.  Deb.     . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.    4*  %  First  Deb.  Stook    . . 
Urban,  Ord 

Do.    6  %  Cum  Pref 

Do.    44  %  First  Mort.  Deb.    .. 
Westminster,  Ord 

Do.    44%  Cum  Pref 


6 

8 

5 

8 

Stock 

4 

Stock 

44 

3 

24 

5 

6 

Stock 

4 

6 

4} 

5 

4A 

Stock 

4* 

Stock 

34 

100 

6 

10 

6 

6 

7 

5 

10 

5 

7 

100 

84 

4 

64 

100 

5 

1 

7 

100 

Nil 

£3 

6 

a: 

100 

44 

6 

10 

6 

44 

84- 

9 

74- 

8 

90  - 

92 

76  - 

60 

4*- 

6S 

92  — 

95 

U- 

31 

44- 

5 

97  - 

100 

83  — 

SB 

100  - 

103 

9?- 

104 

74 

r 

83  — 

86 

81  xd 

98  - 

01 

1ft- 

I.3* 

944- 

974  xd 

1- 

8 

4~ 

81 

85  — 

88  xd 

84- 

9 

bA- 

5ft 

-  i 


+A 


6    0 

5  ia 


5  in  3 
4  10  0 
4 10  0 
4  1  4 

4  17  1 

6  14  3 
6  11  0 
6  3  1 
4  18  8 
4     1  I 


4  12 

5  18 

5  ia 

6  11 

4     I 


*  Unless  otherwiso  stated,  all  shares  are  folly  paid.       t  Interim  Dividend.        t  8b.  Cash  and  3%  in  Funded  Certs, 


Continued   on    next   page. 


592 


THE    ELECTRICAL    REVIEW.       [vol.  74.  No.  1,897,  apeil  3,  1911. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continwd.) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Dividends 
for 


Closing 
Quotations 
March  31st. 


Rise 
+  or 

Fall 


Present 
Yield 
p.o. 


Stock 

or 
Share. 

Dividends 
for 

100 

1919. 
6 

1913. 
6 

$100 

9 

lot 

$500 

6a 

Ea 

Stock 
Do. 
Do. 

10 
6 
5 

'a 

6 

100 

44 

44 

$100 
$600 
Stock 
Do. 

6* 
6 

6t 
6 
44 
44 

100 

6 

6 

1 

6 

6 

100 

6 

6 

Closing 
Quotations 
March  31st. 


Rise 
+  or 

Fall 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6  %  Pref 

Calgary  Power,  1st  Mort.  Bds. . . 
CanadianQnn.Bl.Com 

Do.     7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Elec.  Lt.  and  P.  of  Cochabamba,  1 

6  %  Bonds  1 

Elec  Supply  Victoria,  6  %  1st) 

Mort.  Deb. ) 

Elec    Dev.    Ontario,    6   %    1st) 

Mort.  Bonds )' 

Kalgoorlie  Elec  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  6  %  G.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7%  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 

Do.    6  %  3nd  Mort.  Bonds    . . 


100 

$100 

$100 

1 

100 

100 
100 
$600 

10/- 
1 

$600 

6 

100 

$ioo 

$100 


6  —  6J 
78—  8 
64-  63 
90*—  92J 
111"— 116  xd 
119  —124  xd 

a-    a 

87  —  90  xd 
87  —  89 


93  —  96 

102  —104 
14-     1J 

1034-1064 
65  -  70 
44  —  47 
78  —  82 
78  —  83 
65  —  69 


+    '• 


Hi 


6    6    6 

5    6    8 

Nil 
10  11  10 
4  16    2 


Monterey  Rly.,  Light  &  Power,  1 

6  %  1st  Mort.  Deb. ) 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal,  1 

6  %  1st  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6  %  Deb.  8took 
Roy.  Elec  Co.,  Montreal,  44%  1 
1st  Mort.  Deb. ) 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    4*  %  Per.  Dob 

Toronto  Power,  4$  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
lBt  Mort.  Deb.  | 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt.,  I 
1st  Mort.  6%  Gold/ 


280  -285 
10  —  20 
245  —265 
103  —108 

101  -103 

102  —104 
188  -142 
107  —109 
101  -10:( 

95  —  97 
88  —  90 
88-      Si 
101  -1C3 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcook  &  Wiloox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs,  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.    6  %  Prior  Lien  Deb. 

Lo     4$%  Deb 

Do.    4}  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-EeUner 

Do.    Deb 


1 

7 

1 

ft 

8 

1 

16 

14t 

1 

6 

6 

1 

1 

6 

6 

100 

5 

6 

100 

6 

5 

5 

10 

13 

5 

K 

6 

100 
100 

3 

41 

2 

Nil 

5 

100 

4 

4 

100 

6 

A 

1 

1 

a 

Nil 

100 

6 

6 

100 

H 

■>* 

100 

44 

6 

16 

6f 

6 

6 

6 

100 

44 

44 

1 

20 

22* 

100 

44 

4a 

§3-    §3 

8    6    0 

k —     h 

6  17    a 

3i-     8J 

lA-   1A 

-A 

4  18    6 
4    8    6 

»A-   1A 

4-   1 

6    0    0 

96  —  99 

5     10 

88  —  98 

6    7    6 

<J\—  10  xd 

+  J 

6  10    0 

64-   H 

4  14     1 

101  —104 

—1 

4    6    9 

92  —  94 

4  15    9 

Wi-   liS 

+  3J 

6    5    0 

74  —  76 

5    5    3 

102  —106 

6  14     6 

a/-  -s/- 

Nil 

8/-  -8/6 

Nil 

0-    1 

Nil 

80  —  86 

6  17    8 

39  —  43 

10    9    6 

28  —  37 

16  13    4 

112—  12* 

+   T 

6    0    0 

4«-    6A 
97  —10O 

4  16    6 

4  10     0 

24-    22 

104  —107 

4    4     1 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid     .. 

Do.    4  %  Deb 

Do.    6  %  Second  Deb.  . . 
Electric  Construction 

Do.     Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electrio,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T. 

Pref 

Telegraph  Construction  . . 

Deb 

Willans   &   Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cam.  Pref. 


100 

6 

6 

1 

Nil 

1 

« 

8 

6 

Nil 

5 

Nil 

100 

4 

4 

100 

6 

6 

1 

5 

1 

7 

7 

10 

7 

7 

100 

6 

6 

10 

ft 

6 

100 

4 

4 

6 

15 

20 

5 

44 

44 

100 

44 

4? 

10 

l\ 

74 

10 

5 

6 

12 

30 

20 

100 

4 

4 

100 

4 

4 

100 

83  —  85 

if-    12  *« 

fcj 

58  —  62 

62  —  67  xd 

+  14 

63-    7^ 

92  —  94 

10J—  10J 

84  —  88  xd 

184—  14} 

*U-   ba 

+A 

101  —103 

104—  114 
8|-    94 

8fiJ>-  38A 

-  4 

98  —1O0 

65  —  69 

60  —  68 

TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    5    %  1 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.   India  Cable,  4*  %1 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

44 

Stock 

6 

6 

$100 

8 

8 

$1000 

4 

4 

Stock 

8 

8 

Do. 

6 

6 

Do. 

30/. 

30/- 

100 

6 

6 

6 

R 

Stock 

4 

4 

10 

6 

6t 

10 

10 

10 

6 

4 

4 

6 

10 

10 

10 

4 

4t 

100 

44 

44 

Stock 

7 

7 

Do. 

84 

34 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

fit 

10 

A 

6 

10 

30 

6t 

25 

111 

6t 

$100 

6 

6 

$100 

4 

4 

63-    61 

7    4    0 

94  -  97 

6    3    0 

122  —125  xd 

6    8    0 

91  —  94 

4    5    8 

64  -  67 

4    9    7 

1082-1092 

+  7 

5    9    4 

284—  24 

6    5    0 

102  —104 

4  16    a 

78-    78 

6    5    0 

804-  824 

-1 

4  17    0 

8|—    93 

6    B     1 

15|-  16} 

6  19    6 

84—     4xd 

+  4 

6    0    0 

74—    8xd 

+  * 

6    5    0 

68-     74 

-  4 

6  12    4 

97  —  99 

4  10  10 

182  —185 

6    3    8 

78  —  80 

4    7    6 

96  —  98 

4     18 

128-  122 
944-  96A 

6    8    9 

4    8    0 

Hi-  112  xd 

5    2    1 

12g—  12£xd 

4  13    4 

82  —  84 

6  17    8 

68  —  60 

6    8    4 

86  —  89 

5  12    4 

70  —  73 

6    9    7 

Marconi's  Wireless  Telegraph  . . 

Do.    7%  Cum.  ParticPref. .. 
Monte  Video  Telephone,  Ord.  .. 

Do.    6%  Pref 

New  York  Telep.,  44%  Gen.  Bnds. 
Oriental  Telep.  and  Elec 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  1 
Guar.  Debs.  1 

Reuter's         

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  j 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America    .. 

Do.    4  %   Debs.,   1  to  1,500) 

guar,  by  Braz.  Sub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6%  Debs 

WeBtern  Telegraph,  Ltd. 

Do.     4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

30 

1 

17 

1 

6 

B 

1 

5 

5 

100 

44 

44 

1 

10 

Ht 

1 

6 

A 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

lot 

Cert. 

6 

6 

Stock 

44 

44 

6 

S 

6t 

6 

5 

6 

24 

24 

100 

4 

4 

10 

1 

U 

10 

6 

10 

A 

6 

100 

5 

6 

10 

7 

7 

Stock 

4 

4 

$1000 

44 

44 

« 


*  Unless  otherwise  stated  all  shares  are  fully  paid. 


t  Interim  dividend, 


Paid  in  deferred  interest  warrants. 


Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


The  London  County  Council  and  its  Employes.— 

At  a  recent  meeting  of  the  London  County  Council  an  agreement 
arrived  at  by  the  Electrical  Conciliation  Board  with  regard  to  the 
rates  of  pay  of  fitters,  blacksmiths,  fitters'  labourers,  and  hammer- 
men employed  in  the  electrical  section  in  the  tramways  depart- 
ment, was  sanctioned.  This  agreement  gives  an  increase  of  pay  of 
id.  per  hour  to  all  fitters  and  blacksmiths  as  from  March  1st,  and  a 
further  increase  of  4d.  in  a  year's  time.  This  makes  the  rate  of 
pay  9jd.  per  hour  at  present,  and  lOd.  in  12  months,  which  is  to  be 
deemed  the  maximum  for  this  class  of  work.  Fitters'  labourers 
at  the  Greenwich  power  station  are  to  have  an  increase  from  6id. 
to  7d.  per  hour,  and  hammermen  from  7d.  to  7}d.    This  agreement 


is  to  remain  in  force  for  two  years,  during  which  no  applications 
for  further  rises  will  be  entertained.  It  was  stated  that  a  petition 
had  been  received  from  the  coach  body-makers,  asking  for  a  rise 
from  9Jd.  to  lOd.  per  hour.  There  are  88  of  these  men  in  the 
employ  of  the  Council's  tramway  department,  and  the  cost  of 
increasing  the  rate  would  be  £510  per  year.  It  was  decided  to 
refer  the  matter  to  the  Conciliation  Board  for  consideration. 
Although  efforts  are  being  made  to  reduce  as  much  as  possible  the 
number  of  men  employed  seven  days  a  week,  it  was  reported  that 
in  the  past  four  weeks  83,  106,  139  and  195  men  —  principally 
motormen  and  conductors — had  been  so  kept  on  duty.  This  was 
largely  due  to  illness,  shortage  of  men,  and  to  emergency  work. 
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ELECTMCAL    REVTEW 


MOTOR    AND    CONTROL    EQUIPMENTS 
FOR  ELECTRIC    LOCOMOTIVES. 


{For  abttract  of  paper  read   by  Mb.  r.  Lydaxl  before  the 
[hstiti  non    "i     Ki.iM  i  an  \i     i'.  ,<.i   mi,  i 

Rkvikw,    p.  421.) 

Oii:nin<;  the  discussion  at  Manchester  on  March  loth,  DB.  E, 
Ro9BMBBBa  Bald  the  list  of  geared  !in(]  gearlen  motors  printed  in 
tho  paper  showed  the  great  difference  between  natural  and  forced 
ventilation.  In  motors  of  the  order  of  200  ir.l\,  although  the 
difference  on  the  one-hour  rating  was  slight,  there  was  a  great 
difference  on  continuous  rating.  In  some  cases  the  difference  was 
{riven  as  25  per  cent.  The  author  had  stated  that  liquid  resistances 
were  seldom  usfd  ;  but  on  the  Italian  State  Railways,  where  there 
were  140  locomotives  of  over  300,000  n.i'.,  liquid  resistances  were 
employed.  On  certain  rack  and  pinion  railways  in  Switzerland  the 
energy  developed  by  the  train  going  down  hill,  and  running  the 
motor  aa  a  generator,  was  consumed  in  resistances,  which  were 
artificially  cooled  bv  means  of  a  large  fan  mounted  in  the  oab. 

Mh.  Alderman  Walker  said  that  fighting  to  obtain  orders  for 
any  particular  system  was  not  going  to  benefit  either  the  country 
or  the  manufacturer  in  the  end,  and  it  was  not  a  business  proposi- 
tion to  suppose  that  any  railway  company  would  spend  hundreds 
of  thousands  of  pounds  in  electrifying,  only  to  find  that  in  a  few 
years  it  was  necessary  to  scrap  its  system  and  adopt  a  better  one. 
It  would  be  better  that  a  central  body  should  be  organised  to  enter 
into  conference  with  the  railway  people.  This  body  should  comprise 
representatives  of  manufacturers,  institutions,  the  Local  Govern- 
ment Board  and  the  Board  of  Trade.  It  was  to  be  hoped  that  the 
question  of  standardisation  would  be  very  seriously  considered. 

Mb.  P.  P.  Wheelwright  said  it  was  regrettable  that  the  British 
manufacturer  was  hardly  mentioned  in  connection  with  railway 
electrification.  He  agreed  with  Alderman  Walker  regarding  the 
necessity  for  a  system  adaptable  to  the  great  variety  of  conditions 
in  this  country. 

Mr.  W.  Cramp  said  that  in  view  of  the  enormous  developments 
in  the  manufacture  of  worm  gearing,  it  was  difficult  to  realise  why 
electric  locomotives  were  designed  with  reciprocating  connecting 
rods.  There  appeared  also  to  be  a  lavish  copying  of  the  wheel 
diameter  employed  on  steam  locomotives.  Why  should  the  wheel 
diameter  be  limited  .'  The  author's  remarks  regarding  the  impaired 
radiating  capacity  of  resistance  grids  when  coated  with  aluminium 
paint  were  not  supported  by  expert  evidence. 

Mr.  Maybury  asked  whether  steel  bands  had  been  used  in  place 
of  the  usual  cog  gearing  or  rods  and  levers.  A  paper  read  recently 
before  the  Manchester  Association  of  Engineers  stated  that  steel 
belts  were  far  in  advance  of  gearing  in  life  and  efficiency,  and  for 
the  same  power  the  width  of  steel  required  was  only  half  that  of 
leather. 

Mr.  Moffet  said  that  an  increase  in  the  power  of  a  motor  at  a 
given  speed  could  be  obtained  by  an  increase  in  peripheral  speed, 
this  being  obtained  by  an  increase  in  gear  ratio. 

Dr.  E.  Rosenberg  said  it  was  essential  that  there  should  be  an 
understanding  between  all  parties  concerned  so  that  one  system 
could  be  adopted,  and  if  all  railways  would  stink  to  that  system 
the  manufacturers  could  go  ahead.  Unfortunately  at  the  present 
day  no  one  could  solve  the  problem  of  uniting  all  interests  and 
selecting  one  system.  Some  railway  engineers  fought  for  single- 
phase,  others  low-tension  direct  current,  whilst  others  swore  by 
high-tension  direct  current.  Regarding  experiments,  there  was  no 
better  way  of  conducting  them  than  by  letting  everyone  have  his 
own  way.  If  an  engineer  believed  in  a  thing  he  would  put  forward 
his  best  endeavour  to  prove  that  he  was  right  ;  therefore  if  railway 
engineers  were  permitted  to  install  what  they  considered  best,  the 
resultant  experiments  would  show  up  the  best  systems.  If  railway 
electrification  had  been  standardised  six  years  ago,  no  one  would 
have  chosen  high-tension  direct  current.  The  electrification  of  the 
British  railways  would  not  come  to  pass  within  10  or  15  years,  and 
if  experiments  were  carried  out  on  a  small  scale  there  would  be  no 
waste,  even  if  the  plant  had  to  be  scrapped.  He  fully  believed 
that  standardisation  would  come,  but  it  should  not  stand  in  the 
way  at  present. 

The  Author,  in  reply,  said  the  ratio  between  one-hour  rating 
and  continuous  rating  for  railway  motors  without  forced  ventila- 
tion was  about  2  to  1,  whereas  with  forced  ventilation  the  ratio 
was  nearer  equality,  and  certainly  there  was  much  difficulty  in 
explaining  some  of  the  figures  bearing  on  this  point.  Liquid 
resistances  were  used  extensively  on  one  or  two  railway  systems. 
Whilst  it  was  correct  to  say  that  speeds  could  be  increased  by  using 
electric  locomotives,  it  was  to  be  recognised  that  electric  loco- 
motives were  not  made  to  run  above  the  moderate  speed  of  60  to 
65  miles  per  hour.  Whilst  the  steam  locomotive  would  only  do  3S 
miles  per  hour  on  a  certain  gradient,  the  electric  locomotive  would 
do  55  miles  per  hour.  Filtering  the  air  used  in  forced  ventilation 
was  not  general  practice  ;  the  air  in  front  of  a  railway  train  was 
comparatively  good,  and  only  the  air  following  the  train  contained 
dust  and  dirt.  The  skidding  point  was  a  very  desirable  feature,  as 
it  limited  the  power  of  the  driver  to  overload  the  motors  seriously. 
Motors  designed  to  give  an  acceleration  of  one-third  gave  all  that 
was  necessary.  Designers  used  motors  in  which  the  peripheral 
speed  was  worked  right  up  to  the  maximum,  and  it  was  a  question 
whether  worm  gearing  would  enable  this  to  be  done.  Single  spur 
reduction  gearing  was  usually  sufficient  to  meet  all  the  require- 
ments of  the  case.  Whilst  it  was  an  obvious  disadvantage  to  have 
as  many  brushes  as  were  indicated  in  some  of  the  types  of  railway 
motors,  the  author  did  not  consider  that  the  renewals  would  be  a 


■erioui  nutter,  and  with  tin-  large  lingle-phaM  moton  employed 

OB  railway  work,  tint  lirtmli  gear    had,  M   n   whole,  DMA    MfJ  «atin- 
factory      '    lb-   thought  that   with    raoh    irregular   working  M    wan 

demanded  of  electric  looomothri      teel  belte  would  not  be  likely  to 

give  ;  .nut  of  slipping. 

In  the  oouree  of  thedleoni  Ion  at  Birmingham,  Mh.  V.  W.Caktkr 
naid  Mr.  I.ydail  mentioned  the  number  of  Ht«pn  in  the  oontaroi 
system  as  being  dependent  on  the  oharaoteriatiee  of  the  motor,  and 

[ally  mentioned  that  the  lower  the  Interna 
greater  would  in  the  Dumber  of  itepe.     it  wae  ' 
reiiatanoe  itaelf  that  oame  into  thi  question,  but  rather 
ance  drop,  which  might  be  no  lower  in  the  large  motor  than  in  the 
small  motor,  and,  In   fact,  in  some  canes  might  be  higher.     'I  I 
fore,  as  between  motors  of  the  same  type,  thf  re  need  not  be  any 
appreciable  difference  in  the  number  of  control  steps.    The  slope 
of  the  speed-torque  curve  affected  the  number  of  -<■  d,  but 

the  effect  was  only  appreciable  when  comparing  motors  of  diffi 
types,  such  as  single-phase  and  continuous-current  motors. 
The  real  consideration  which  determined  the  number  of  control 
steps  was  indicated  by  Mr.  Lydall,  and  was  this :— That 
the  locomotive  must  be  capable  of  starting  as  heavy  a 
load  as  possible  on  the  heaviest  grade,  which  determined 
the  minimum  tractive  effort,  whilst  the  maximum  was  limited  by 
the  adhesion  of  the  driving  wheels.  In  order  to  tret  as  much  as 
possible  out  of  the  locomotive,  it  was  necessary  to  bring  the  maxi- 
mum and  minimum  as  near  together  as  was  practicable,  and  a 
large  number  of  steps  was  therefore  used  in  the  control.  Motor- 
cars frequently  had  only  nine  steps,  for  the  above  considerations 
did  not  apply  to  these,  and  the  limiting  feature  was  simply  the 
amount  of  jerking  that  the  passengers  would  stand  when  the  train 
started.  Mr.  Lydall  mentioned  self-induction  of  the  winding  as 
not  affecting  the  problem  of  starting.  Large  numbers  of  records 
of  train  current  had  been  taken  by  automatic  instruments,  and  had 
always  shown  the  rise  of  current,  when  each  step  of  resistance  was 
cut  out,  to  be  practically  instantaneous,  and  consequently  the  effect 
of  self-induction  was  inappreciable  in  any  case.  Mr.  Lydall 
referred  to  the  bridge  method  of  transition  from  series  to  parallel. 
The  fact  that  the  accelerating  current  of  a  locomotive  was  varied 
according  to  circumstances  of  load,  grade  and  condition  of 
rails,  made  this  method  of  transition  less  valuable  than 
in  the  case  of  motor-cars,  where  the  same  accelerating  current 
could  be  maintained  automatically  under  all  conditions  ;  for  unless 
the  transition  was  taken  at  the  current  for  which  the  resistances 
were  designed,  a  shock  would  be  felt  at  the  transition  very  similar 
in  nature  to  that  felt  when  less  perfect  systems  were  used.  In 
other  words,  for  locomotive  work  the  bridge  system  was  not  as 
valuable  as  in  motor-car  work.  Mr.  Lydall  mentioned  that  in  the 
case  where  a  high-voltage  continuous-current  supply  was  taken 
from  an  overhead  line,  it  was  not  advisable  to  break  the  current 
violently  by  means  of  a  strong  magnetic  blow-out,  otherwise 
surges  might  be  set  up  in  the  line.  The  speaker  had  never  heard 
of  this  before,  and  believed  that  the  2,400- volt  locomotives  used  on 
the  Butte,  Anaconda  and  Pacific  Railway  had  circuit  breakers 
fitted  with  magnetic  blow-outs.  Very  little  automatic  control 
apparatus  was  used  on  a  locomotive  because  the  latter  was 
sometimes  required  to  give  all  the  tractive  effort  of  which  it  was 
capable,  whilst  at  other  times  it  was  worked  with  a  lower  tractive 
effort.  One  could  hardly  adjust  resistances  to  give  even  peaks 
under  both  conditions,  and  it  waB  felt,  in  the  case  of  such 
locomotives,  that  the  control  was  best  left  in  the  hands  of  the 
driver 


ELECTRIC    BATTERY    VEHICLES. 


This  Bubject  was  discussed  by  the  Birmingham  Local  Section  of 
the  Institution  of  Electrical  Engineers  on  March  18th. 

Mr.  R.  A.  Chattock  said  the  importance  to  the  electrical 
industry  of  the  introduction  of  electric  battery  vehicles  into  this 
country  could  not  be  over-estimated.  The  Incorporated  Municipal 
Electrical  Association  had  formed  a  Committee  called  the  "  Electric 
Vehicle  Committee,"  which  would  issue  suggestions  and  advice  on 
all  matters  electrical  connected  with  such  vehicles.  The  proposed 
charges  for  current  were  under  consideration  by  this  Committee, 
and  it  was  hoped  to  standardise  them  in  all  parts  of  the  United 
Kingdom.  Prices  from  id.  to  2d.  per  unit  and  over  were  suggested. 
His  opinion  was  that  Id.  per  unit  should  be  satisfactory  to  all 
parties,  with  a  possible  reduction  at  night  time.  From  informa- 
tion of  what  had  been  done  in  America  and  on  the  Continent,  it 
was  obvious  that  a  big  demand  for  these  vehicles  could  be  created 
if  they  were  properly  brought  before  the  notice  of  the  public. 
They  would  be  specially  serviceable  for  carriers  of  heavy  goods, 
such  as  railway  companies,  for  large  shopkeepers'  delivery  vans  for 
public  services,  and  for  motor-omnibuses.  A  service  of  these  had 
been  running  for  some  years  at  Brighton,  and  it  was  apparently 
giving  great  satisfaction.  Delivery  vans  and  lorries  of  from  i  to 
5  tons'  capacity  seemed  to  be  the  most  suitable  vehicles  for  the 
adoption  of  electric  driving.  A  5-ton  lorry  should  bring  in  some- 
where about  £80  per  annum  for  current  at  Id.  per  unit.  It  was 
evident,  therefore,  that  a  large  revenue  might  be  expected  by  the 
supply  department  if  these  vehicles  came  into  general  use.  There 
was  no  doubt,  however,  that  the  public  must  be  educated  before 
they  would  recognise  their  usefulness,  and  it  would  cost  money  to 
do  this.  The  makers  must  be  prepared  to  demonstrate  the  use  of 
these  vehicles  in  all  large  towns,  and  to  put  forward  figures  giving 
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the  cost  of  operation  which  could  be  proved  to  the  prospective 
buyer.  The  existing  garage  proprietors,  whose  interests  were  at 
present  bound  up  in  the  petrol-driven  vehicles,  obviously 
were  not  likely  to  provide  facilities  for  charging  the  vehicle*  to 
commence  with.  The  supply  stations  could  help  in  the  beginning 
by  arranging:  charging  facilities  for  such  vehicles  at  the  stations 
and  sub-stations,  though  it  was  not  considered  that  they  should  run 
garages  permanently  for  this  purpose.  Assistance  given  in  the 
early  stages  of  the  movement  in  this  way  would  undoubtedly  have 
a  very  stimulating  t  tl ect  on  the  use  of  the  vehicles.  The  battery 
waa  the  part  of  the  vehicles  about  which  there  appeared  to  be  the 
greatest  doubt  in  the  mind  of  the  user,  and,  in  order  to  get  over 
this,  the  maker  should  be  prepared  to  give  reasonable  maintenance 
guarantees  over  as  long  a  period  as  possible.  It  was  only  by 
cutting  the  guarantee  charges  down  to  as  low  a  figure  as  possible 
that  the  battery  makers  could  assist  in  the  pioneering  work 
which  would  have  to  be  done  in  this  country  before  the  public 
were  convinced  as  to  the  great  utility  of  the  electric  battery 
vehicle. 

Me.  \V.  Fi:nnki.i.  said  that  the  Municipal  Electrical  Association 
represented  only  one  section  of  one  interest— that  of  the  generation, 
sale  and  use  of  electricity  by  municipalities.  If  the  Institution  of 
Electrical  Engineers  had  taken  up  this  matter,  it  would  have  been 
possible  to  form  a  strong  committee  of  its  own  members,  which 
included  eminent  representatives  of  all  the  branches  of  the  industry. 
The  I.E. E.  could  render  signal  service  to  this  branch  of  electrical 
engineering  by  organising  a  series  of  comprehensive  papers  on  the 
details  involved  in  producing  and  running  electric  battery  vehicles. 
The  standard  price  should  be  that  charged  to  the  user  for  the 
energy  at  the  standard  d.c.  voltage  which  would  be  fixed  for 
electric  vehicle  charging.  Simplicity  was  the  great  thing  to  be 
aimed  at  in  dealing  with  the  non-technical  public,  who  knew  nothiDg 
about  peak  load  times,  and  would  be  attracted  by  a  certain  reason- 
able price  which  they  could  check  against  their  mileage,  rather 
than  a  doubtful  and  varying  coat  which  might  be  lower  on  the 
average.  He  would  suggest  l',d.  per  unit  into  the  battery  to  cover 
all  costs  of  providing  the  supply  at  the  standard  D.C.  voltage.  The 
supply  authorities  could  then  bargain  with  the  owners  of  the 
charging  machinery  to  give  the  supply  at  such  a  price  that  they 
could  profitably  sell  at  the  standard  rate.  The  charging  business 
would  rapidly  get  out  of  the  hands  of  the  supply  authorities,  and, 
if  his  suggestion  were  adopted,  it  would  allow  a  very  large  margin 
at  the  outset  to  those  authorities  who  did  the  pioneer  work,  as  they 
would  secure  both  profits. 

Mk.  A.  M.  Taylor  said  that  records  were  cited  of  a  pleasure 
car  seating  two  people  and  carrying  some  luggage,  the  weight  of 
which  was  about  1  ton.  This  car  was  equipped  with  50  cells 
giving  a  discharge  capacity  of  approximately  225  ampere-hours  at 
60  volts.  The  cost  of  such  a  battery  might  be  taken  as  £66. 
Trom  numerous  records  available  from  the  States,  it  would  appear 
that  15,000  miles  was  a  moderately  safe  estimate  for  the  life  of  the 
battery.  A  battery  which  had  been  drawing  a  heavy  truck  for 
two  years  and  had  covered  17,000  miles,  was  still  in  actually  better 
condition  that  when  it  started,  and  was  probably  good  for  another 
1 7,000  miles.  Taking,  then,  this  figure  for  the  battery  and  the  capital 
outlay  at  £66,  the  expenses  for  renewals  of  the  battery  worked  out 
to  only  Id.  per  mile  for  a  vehicle  weighing  only  1  ton.  On  a 
vehicle  of  which  the  gross  weight  was,  pay,  5  tone,  it  would  be 
reasonable  to  assume  that  the  cost  of  battery  renewals  would  be 
5d.  per  mile.  It  would  seem  from  this  that  the  cost  for  repairs 
was  not  at  all  exceptional.  Careful  records  on  the  car  showed 
that  542  miles  were  covered  at  an  expenditure  of  108  k\v. -hours 
put  into  the  battery.  This  worked  out  at  02  of  a  kilowatt-hour 
per  mile,  and  per  ton  mile.  From  a  rough  calculation 
of  the  energy  put  into  the  motor,  it  would  appear 
that  the  average  traction  coefficient  was  about  53  lb.  per 
ton.  At  the  above  figure  the  cost  of  energy  at  Id.  per  unit 
would  work  out  to  only  one-fifth  of  Id.,  and  on  a  car  with  a 
gross  weight  of  5  tons  it  would  be  roughly  Id.  per  mile.  This 
would  be  quite  a  reasonable  figure.  In  Indianapolis  a  large  number 
of  1  -ton  lorries  {i.e.,  carrying  one  ton)  took  on  an  average  about 
two-thirds  of  a  unit  per  mile,  and  ran  some  11,000  to  15,000  miles 
under  all  sorts  of  conditions  before  the  battery  required  renewing. 
One  battery  company  had  published  the  most  elaborate  tests  of  the 
performances  of  its  cells  under  all  sorts  of  conditions.  A  cell  was 
charged  for  15  hours  in  the  wrong  direction  at  the  normal  charg- 
ing rate  ;  after  it  had  been  re-charged  the  capacity  was  hardly 
altered  in  the  least.  A  cell  had  been  standing  for  two  weeks  fully 
discharged,  without  any  solution  in  it  and  with  the  plates  exposed 
to  the  air..  After  five  normal  charges  and  discharges  the  cell  was 
practically  as  good  as  ever.  A  cell  was  allowed  to  stand  for  six 
months  completely  discharged  :  the  performance  at  the  end  of  the 
time,  after  re-charging,  was  practically  the  same  asat  the  beginning. 
Another  test  was  made  consisting  of  heating  a  cell  up  to  1  SO  F. 
and  short-circuiting  it  to  exhaustion,  and  charging  afresh,  repeating 
this  up  to  some  500  times.  Even  after  this  terrible  treatment  the 
cells  had  as  good  a  capacity  as  when  they  started,  and  after  the 
first  150  or  200  such  discbarges,  they  had  positively  an  increased 
capacity. v  After  1,000  such  discharges  the  cells  had  only  lost  20  per 
cent,  of  their  original  capacity.  Allowing  the  equivalent  of 
B0  miles  per  charge  we  should,  on  500  charges,  have  the  equivalent 
of  25,000  miles'  run,  and  on  1,000  charge*  of  50,000  miles'  run. 
The  same  cell  wa9  tested  for  damage  due  to  vibration  ;  after  having 
been  dropped  through  \  in.  nearly  two  million  times,  the  perform- 
ance was  almost  absolutely  that  at  which  the  cell  started.  Three 
cells  were  taken  after  having  been  used  for  17,000  miles  on  a 
1-ton  delivery  van,  and  were  found  actually  better  in  performance 
by  34  per  cent,  than  when  originally  put  in.  These  tests  served  to 
show  that,  in  the  case,  at  least,  of  the  particular  battery  concerned, 
there  should  be  no  mistake  ae  to  the  reliability  of  the  results  to  he 


obtained,  and  circumstances  had  altered  enormously  since  the  days, 
not  so  long  ago,  when  the  failure  of  the  batteries  was  the  persistent 
cause  of  all  trouble. 

Mr.  S.  T.  Allen  said  he  had  received  from  the  Electric  Vehicle 
Committee  a  list  of  questions  asking  him,  amongst  other  things, 
what  he  proposed  to  charge  in  Wolverhampton  for  electricity  supply 
for  charging  purposes  in  private  garages  (1)  during  peak  times, 
(2)  off  peak  times.  He  asked  Mr.  Chattock  what  exactly  the  Com- 
mittee meant  by  peak  time  in  this  case.  What  might  be  considered 
as  the  peak  time  when  supplying  direct  at  the  works  would  not 
necessarily  be  the  peak  time  for  the  purposes  of  charging  at 
private-house  garages.  The  central  station  peak  times  might  be, 
say,  from  3  p.m.  until  6  p.m.,  but  the  peak  time  in  an  ordinary 
residential  street,  where  cooking  and  heating  operations  were 
carried  on,  was  about  7.30  p.m.  The  addition  of  a  load  of,  say, 
250  amperes,  due  to  the  charging  of  half-a-dozen  car  batteries  at 
such  a  time,  would  entail,  probably,  doubling  the  size  of  the  mains 
and  services  in  that  street." 

Mr.  S.  H.  Bill  said  his  firm  ran  a  fleet  of  about  20  petrol 
vehicles,  and  as  they  generated  electricity  as  a  by-product  at  less 
than  ',d.  per  unit,  they  were,  so  far  as  electric  vehicles  were  con- 
cerned, in  a  much  more  favourable  position  than  the  majority  of 
users,  but  their  difficulty  had  always  been  in  getting  any  reliable 
figures  or  data  that  would  be  guaranteed  by  the  battery  manu- 
facturers. Their  petrol  costs  ran  out  at  from  3"88d.  to  5'33d.  per 
ton-mile  with  four-ton  lorries,  this  including  one  driver  and  two 
draymen's  wages,  garage  costs,  renewals,  insurances,  licences, 
stores  and  20  per  cent,  depreciation  and  5  per  cent,  interest  on 
capital.  Even  at  these  low  figures  they  found  it  impossible  to 
compete  with  horse-drawn  vehicles  on  journeys  of  lees  than  five 
miles.  Alhough  he  believed  the  battery  vehicle  would  eventually 
become  common,  he  did  not  think  the  time  would  arrive  in  the 
immediate  future. 

Mr.  A.  C.  Soutter  said  the  lead  cell  now  used  for  this  class 
of  work  was  an  entirely  different  article  to  that  used  for  the  pur- 
pose several  years  ago,  and  as  a  proof  of  its  reliability  to-day,  he 
referred  to  its  successful  use  on  the  Brighton  omnibuses  during 
the  past  six  or  seven  years. 

Mr.  R.  J.  Mitchell  said  that  Id.  per  unit  should  be  the 
standard  maximum  charge,  and  wherever  possible  this  should  be 
reduced.  Fuel  economy  afforded  such  an  excellent  talking  point 
and  such  a  valuable  advertising  feature,  and,  moreover,  would  be  the 
means  of  such  a  large  proportion  of  potential  users  taking  advantage 
of  the  low  fuel  costs  of  the  "  electric  " — the  fuel  aspect  being  the 
only  one  that  the  uninitiated  could  understand  right  away—  that 
there  seemed  even  more  justification  for  extending  the  lowest 
possib'e  rates  to  the-  electric  vehicle  user  than  held 
good  with  the  domestic  user  of  electrical  energy.  In 
1903  Mr.  Hibbert  gave  an  interesting  paper  on  the  so-called 
E-type  Edison  accumulator.  The  E  type  was  put  into  commission 
on  quite  an  extensive  scale  in  the  States,  and  gave,  or  an  average, 
3{  years'  service  in  vehicle  operation  before  depreciating  to  65  per 
cent,  of  its  original  rated  capacity.  The  Adams  Express  Co.  had  in 
operation  200  trucks  thuB  equipped,  and  got  an  average  life  of  over 
three  years  from  them.  The  present  type  of  cell  was  brought  out 
in  1909,  and  in  1912  the  Adams  Express  Co.  equipped  88  trucks 
with  it.  When  subjected  to  a  particular  process  of  charging  and 
discharging  at  very  high  rates,  conducted  at  a  very  high  electrolyte 
temperature— a  combination  of  conditions  well  known  to  be  very 
destructive — the  E-type  cell  depreciated  to  65  per  cent,  of  its  rated 
capacity  after  200  cycles  of  this  treatment,  whereas  the  A-type, 
when  put  through  the  same  process  of  abuse,  indicated  4  per  rent. 
above  rated  capacity,  after  eleven  hundred  cycles  ;  hence  it  was 
pretty  plain  that  the  A-type  cell  would  very  far  outlive  its 
guarantee  period  of  four  years,  during  which  time  it  was  warranted 
to  give  100  per  cent,  of  its  rated  output.  On  an  average,  the 
Edison  cell  might  be  relied  upon  to  give  12  watt-hours 
per  pound  of  complete  assembled  battery,  at  the  dis- 
charge rates  ordinarily  met  with  in  vehicle  service. 
It  would  be  of  advantage  if  the  technical  colleges  would  get  some 
of  their  research  students  to  make  reasonably  complete  accelero- 
meter  measurements  of  tractive  resistance  per  ton  over  various 
road  surfaces  immediately  in  their  own  districts.  It  would  then 
be  possible  for  electric  vehicle  users  and  manufacturers  to  estimate 
beforehand  in  any  projected  service,  the  available  mileage  of  any 
given  type  of  electric  vehicle  per  charge,  and  to  figure  out  before- 
hand the  working  conditions  with  a  great  degree  of  accuracy. 
Another  most  useful  work  which  our  Universities  could  undertake 
would  be  research  into  the  cost  of  operation  of  typical  vehicles, 
including  horse,  petrol,  steam,  and  later  on,  electrics,  in  our  large 
cities.  Such  work  had  been  undertaken  very  effectually  by  the 
Massachusetts  Institute  of  Technology,  and  to  the  results  gained 
very  much  of  the  enormous  progress  of  the  electric  vehicle  in 
America  was  due,  since  the  analysis  in  question  revealed  the 
undoubted  fact  that  in  its  own  special  sphere  of  utility,  namely, 
that  of  carrying  goods  on  hard  town  roads,  the  electric  had  been 
proved  to  be  cheaper  by  15  per  cent,  to  25  per  cent,  than  any  of  its 
competitors. 

MB  K.  BTCBBS  raid  that  one  of  the  greatest  difficulties  in  the 
way  of  introducing  electric  vehicles  was  the  first  cost  of  the 
vehicle  ;  something  over  £600  was  given  as  the  cost  of  a  small 
delivery  van.  Few  firms  could  be  expected  to  face  such  an 
expenditure.  The  battery  makers  stood  to  gain  quite  as  much  as 
the  supply  authorities  by  the  introduction  of  this  system  of 
transport;  they  should,  therefore,  be  prepared  to  supply  vehicles 
and  maintain  the  batteries  either  for  a  fixed  charge  per 
annum  or  a  fixed  charge  per  mile.  The  actual  cost  of  the 
supply  for  charging  purposes  was  relatively  unimportant,  as  it  was 
a  very  small  proportion  of  the  total  cost  of  running  these 
vehicles. 
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THE    MANUFACTURE    OF    TUNGSTEN 
FILAMENTS. 


An  Interesting  article  appeared  in  /,</  Ttchniqu*  Modtnw  recently, 
describing  the  manufacture  of  drawn  win  tungsten  ih. ononis, 
from  wliicli  we  derive  the  following  particular*  and  illustrations. 

Pure  tungsten,  although   very   fragile  at  a  forging  tempi  ra 

ture  can  nevertheless  bo  hammered,  tolled  and  drawn  at  a 
white  heat,  and  thus  by  degrees  can  be  rendered  malleable.  The 
principal  conditions  which  nuiHt  be  fulfilled  in  order  to  effect  thin 
transformation  are  as  follows  : — The  metal  must,  be  tree  from 
oxide.  The  carbon  content  must  not  much  exceed  O'OG  per  cent. 
('.':>  per  cent,  of  W8C).  The  metal  must  contain  neither  iron  nor 
nickel,  and  must  be  almost  free  from  sulphur,  phosphorus,  arsenic, 
antimony,  selenium  and  tellurium.  It  must  be  heated  almost  to 
the  melting  point,  before  being  worked  in  a  cautious  and  very 
gradual  manner  ;  and  finally,  it  is  necessary  to  keep  it  out  of  con- 
tact with  air  as  far  as  possible  during  the  various  stages  of  its 
manufacture. 
The  process  comprises  six  operations  : — 

1.  The  production  of  a  sufficiently  pure  metallic  powder. 

2.  The  agglomeration  of  this  powder  into  bars. 
B.  The  consolidation  of  the  compressed  bars. 

4.  The  "  burning  "  of  the  bars. 

5.  Working  the  bars  by  hammering  or  rolling. 

6.  Drawing  the  bars  into  wire. 

1 .  To  begin  with,  trioxide  of  tungsten  is  converted  into  metallic 
tungsten  by  heating  it  to  a  white  heat  in  a  current  of  pure 
hydrogen.  This  operation  is  carried  out  at  a  temperature  of,  say, 
1 ,000°  C,  and  results  in  a  very  fine  powder  of  black  tungsten,  con- 
taining 1  to  2  per  cent,  of  oxygen. 

2.  Agglomeration  of  the  powder  is  effected  with  the  aid  of  an 
hydraulic  press,  capable  of  exerting  a  pressure  of  about  5,000  kg. 
per  cm2.  The  bars  thus  obtained  are  exceedingly  fragile,  and  their 
formation  always  requires  very  great  skill.  Fig.  1  show  the  press 
and  mould  employed.    The   latter  is  made   to  give  bars   4  mm. 


Fig.  1. — Hydraulic  Press 
and  Mould. 


Fig.  2. — Electric  Furnace. 


thick  and  130  mm.  long.  The  powder  which  yields  the  best  bars 
is  that  of  medium  fineness  ;  if  it  is  too  fine  or  too  coarse,  the  bars 
readily  crumble  after  compression. 

3.  The  bar  is  still  so  fragile  that  it  breaks  if  laid  on  an  uneven 
surface,  or  if  it  is  picked  up  carelessly.  It  is  given  the  desired 
firmness  by  heating  it  in  a  tubular  furnace,  in  a  current  of 
hydrogen,  for  an  hour,  during  which  the  temperature  is  gradually 
increased  to  red  heat  ;  an  equal  period  is  then  allowed  for  raising 
the  temperature  to  a  degree  a  little  higher  than  that  which  was 
used  in  producing  the  tungsten  powder. 

4.  The  "  burning "  process  is  intended  to  create  an  intimate 
union  between  the  small  tungsten  crystals  of  which  the  bar  is 
composed. 

It  must  be  carried  on  slowly  and  cautiously,  for  the  quality  of 
the  filaments  to  be  made  later  on  depends  upon  this  process.  The 
final  temperature  to  which  the  bars  are  heated  is  very  near  the 
melting  point  of  tungsten,  and  must  reach  2,850°  C.  In  order  to 
accomplish  this,  special  apparatus  must  be  used,  and  fig.  2 
shows  the  kind  of  furnace  most  usually  employed.  The  casing  of 
the  furnace,  provided  with  small  tubes  I  and  m  for  the  admission 
and  discharge  of  hydrogen,  is  of  cast-iron  and  is  coated  on  the 
inside  with  graphite.  The  wall  a  of  the  furnace  is  removable,  and 
is  normally  attached  with  screws  and  wing  nuts.  The  opposite 
wall  has  two  windows,  b  and  c,  to  permit  of  supervising  the  opera- 
tion. The  copper  electrodes  d  and  e  are  provided  with  means  for 
the  circulation  of  water.  The  lower  one  e.  is  fixed  ;  the  other, 
suspended  from  a  cable  passing  over  the  pulleys  h It,  is  balanced  by  a 
counterpoise  n,  and  can  slide  in  the  insulated  cover  of  the  furnace. 
It  carries  a  bell  e,  which   plunges  into  a  cylinder  k  filled  with 


mercury.    The  bar  to  be  tn  tyrpiing 

bi  d  It  I    the  Hon,  the  fni 

ana  filled  with  hydrogen,  and  tb<    beating  correal 
oxygen   being  first  oarefoJly  driven  ont  of  • 
contraction  of  the  bar  during  bnrning  ia  abont  ii 
order  to  beai  bars  of  i<;  to  20  mm 

:.:;  amperes  p»r  mm.' is  required  and  :•!  amperes  per 
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till  brittle  enough  to  break  if  dropped 

Iron,    a    height   of   80    to    10  em.,  although    On  j    break 

them    by    hand,        The*    can    bo    properly    worked    only    a' 
perat.tire  of  1,300   I,  100    '       but  as   tb«-y  oxidisi    \<:ry  rapidly  at  thi- 

temperatnre,  11  to  carry  out  the  hammering  or  rolling 

BS  far  as  possible  in   a   current   of   hydrogen,        I'd. 
machine  for  this  purpose  is  illustrated  in  (il'h.  :s,  1  and    i, 


Fig.  3.— 
Section  on  a  b. 


Fig.  I. — View 

WITH  I  "    ii. 

Behoved. 


Fig,  ;,.  -Complei  e 

U  WJHINE. 


The  dies  b  have,  on  their  interior  surface,  a  tapering  groove  of  the 
same  size  as  the  bar  ;  they  are  mounted  with  the  hammers  <■  in  a 
recess  in  the  hollow  shaft  a.  The  hammers,  which  have  rounded 
external  ends,  are  carried  by  the  rotation  of  the  shaft 
in  front  of  the  rollers  r,  which  are  arranged  in  a 
ring.  Thanks  to  the  rapid  revolution  of  the  shaft,  the  hammers 
are  driven  outwards  by  centrifugal  force,  but  are  forcibly  thrown 
inwards  on  contact  with  each  roller  and  transmit  the  blows  to  the 
dies.  At  J00  r.p.m.  the  hammers  give  about  4,000  blows  per 
minute,  which  are  distributed  regularly  over  the  surface  of  the 
bar.  The  latter,  heated  to  1,300°  C.  in  a  hydrogen  atmosphere  in 
a  furnace,  is  quickly  taken  out  and  thrust  into  the  machine, 
while  the  hydrogen  necessary  to  prevent  oxidation  of  the  metal 
during  the  hammering  is  led  in  at  d.  The  diameter  of  the  bar 
can  be  reduced  4  per  cent,  at  each  pass  into  the  machine,  so 
that  to  obtain  a  wire  of  1  mm.  diameter  from  a  bar  6  mm.  square, 
some  50  passes  are  necessary.  At  every  third  pass  the  dies  are 
replaced  "by  others  with  a  smaller  groove,  so  that  for  the  reduction 
of  section  above  mentioned,  16  pairs  of  dies  are  needed.  When  at 
length  a  diameter  of  0'75  mm.  is  reached,  the  tungsten  has  become 
ductile  to  a  degree  allowing  of  its  being  bent  and  worked  at  the 
ordinary  temperature. 

6.  Drawing,  however,  is  facilitated  by  heating  the  draw-plate, 
and  fig.  6  shows  an  arrangement  which  gives  good  results.  The 
draw-plate  a  consists  of  a  cylindrical  block  in  which  the  diamond  is 


Fig.  6. — Arrangement  of  Heated  Draw-Plate. 


fixed  in  the  usual  way.  Lighting  gas  is  brought  by  the  pipe  c  to  a 
burner  e  arranged  in  an  arc  of  a  circle  and  pierced  with  little  holes, 
to  direct  the  flames  upon  the  periphery  of  the  plate.  Before 
entering  the  die,  the  wire  passes  through  a  cylindrical  bar  which 
is  also  heated  by  a  flame.  Any  type  of  draw  tongs  b  can  be  used 
that  is  usually  met  with  in  steel  wire  drawing.  The  drawplate  is 
lubricated  with  a  mixture  of  Atcheson  deflocculated  graphite  and 
water.  As  the  wire  must  be  pointed  in  order  to  be  able  to  enter 
the  die,  chemical  processes  must  be  employed,  because  of  the 
extreme  hardness  of  the  tungsten  and  of  the  very  small  diameter 
of  some  of  the  wires.  The  ends  of  the  thick  wires  are  plunged 
into  melted  potassium  nitrate,  and  those  of  thin  wires  into  a 
solution  of  potassium  cyanide,  so  as  to  form  the  anodes  of  an 
electric  circuit.  By  this  means  they  are  pointed  very  regularly, 
especially  in  the  former  case. 

The  dies    employed  in  succession    differ    very    little  in   bore. 
Starting  with  a  wire  of  0'65  mm.  diameter,  the  dies  decrease  by 
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about  0'0125  mm.  as  far  as  0'35  mm.  ;  from  this  size  down  to 
O'l  mm.,  the  interval  is  00065  mm.  ;  from  O'l  to  0'075  mm.  it  is 
0'003  mm.  ;  from  0075  to  00375  mm.  it  is  0002.")  mm.,  and  finally 
from  0  0375  to  0'025  mm.  and  below  it  becomes  0'0012.r>  mm.  Thus 
100  dies  are  necessary.  During  the  drawing  between  0'65  aDd  0  4."> 
mm.,  the  temperature  should  be  from  600  to  650°  C.  ;  from  »)'45  to 
0'2"i  it  is  500c  C,  and  finally,  for  the  smaller  diameters  it  is  about 
400"  C. 

When  a  wire  of  the  initial  diameter  of  0'6.")  mm.  has  been 
brought  down  to  0'18  mm.,  it  can  be  wound  round  the  finger 
at  the  ordinary  temperature  without  breaking.  Below  O'l  mm. 
the  wire  becomes  as  ductile  as  any  other  metal,  and  can  be 
drawn  at  atmospheric  temperature,  though  for  the  sake  of  facility 
it  is  preferred  to  heat  the  dies  up  to  the  end. 

The  wire  thus  obtained  is  coloured  blue-black  by  the  graphite 
and  by  a  little  oxide.  In  order  to  clean  it,  the  wire  iB  heated  to 
dull  red  by  passing  it  into  a  glass  tube  containing  hydrogen, 
and  keeping  it  in  contact  with  two  copper  cylinders,  to  which  is 
led  an  electric  current.  The  finished  wire  is  silver-white,  and  has 
an  extraordinarily  high  tensile  strength,  varying  from  420  to  460 
kg.  per  mm'-.  It  is  non-magnetic,  and  does  not  oxidise  at  the 
normal  temperature.  It  is  insoluble  in  hydrochloric,  nitric  and 
hydrofluoric  acids  ;  it  dissolves  slowly  in  a  mixture  of  nitric  and 
hydrochloric  acids,  and  very  rapidly  in  a  mixture  of  concentrated 
hydrofluoric  and  nitric  acids.  Pure  sulphuric  acid  attacks  it  only 
at  a  high  temperature.  The  nitrate  and  chlorate  of  potash  trans- 
form it  quickly  into  trioxide  of  tungsten. 


ELECTRIC    WINDING    AT    COLLIERIES. 


A  meeting  of  the  West  of  Scotland  Branch  of  the  Association 
of  Mining  Electrical  Engineers  was  held  on  March  20th,  at 
Glasgow,  when  discussion  was  resumed  on  the  paper  contributed 
by  Mr.  James  Gillespie  on  "  Electric  Winding  at  Collieries." 

Me.  S.  A.  Simon  (Glasgow)  said  he  felt  that  Mr.  Gillespie  had 
not  done  electric  winding  full  justice.  Mr.  Gillespie  gave  the 
chief  factor  which  governed  the  running  costs  of  any  winder  as  the 
cost  per  shaft  H.p.-hour  ;  he  was  glad  to  note  that  the  author  had 
appreciated  the  importance  of  this  basis  of  comparison,  which  in 
former  discussions  had  often  been  attacked,  especially  by  opponents 
of  electric  winding.  Unfortunately,  however,  he  did  not  state  the 
consumption  per  shaft  ll.P.-hour  of  the  winders  which  he  described. 
He  did  not  think  that  even  the  staunchest  advocate  of  steam 
winding  denied  that  the  actual  steam  consumption  of  electric 
winders  deriving  their  current  from  up-to-date  electric  generating 
plant  was  considerably  lower  than  that  of  steam  winders.  Their 
arguments  in  favour  of  the  latter  were  invariably  baeed  on  other 
considerations,  such  as  lower  capital  cost,  greater  flexibility,  and, 
latterly,  the  advantages  of  the  combination  of  a  steam  winder  with 
exhaust  or  mixed-pressure  turbines,  driving  generators  or  other 
rotary  machinery.  He  had  met  engineers  who  had  argued  that  it 
did  not  matter  how  uneconomical  a  steam  engine  might  be  if  they 
had  a  turbine  which  could  utilise  the  exhaust  steam  from  it,  because 
the  more  live  f-team  the  engine  consumed  the  more  exhaust  steam  was 
available  for  the  turbine.  He  need  not  take  up  time  exposing  this 
palpable  fallacy.  It  should  be  borne  in  mind,  however,  that  even 
in  a  mixed-pressure  turbo-generating  plant  it  was  not  always 
possible  so  to  arrange  the  electrical  load  as  to  make  it  coincide  in 
quantity  and  time  with  the  available  exhaust  steam,  so  that  at 
times  steam  was  blown  off  the  accumulators^  and  at  other  times 
live  steam  from  the  boiler  had  to  supplement  the  exhaust  supply. 
In  up-to-date  accumulator  plants  the  excess  of  steam  was  often 
ueed  for  feed  heating,  but  there  were  constant  losses  by  radiation 
as  well  as  drop  of  pressure  between  the  back  pressure  of  the  engine, 
from  which  steam  was  supplied  to  the  accumulntor,  and  the  supply 
pressure  to  the  turbine.  This  was  more  particularly  the  case  where 
a  loaded  check  valve  was  fitted  between  the  accumulator  and  the 
winding  engine,  to  prevent  the  alterations  in  pressure  in  the 
accumulator  going  back  to  the  winding  engine  and  afftcting  its 
working  conditions  by  altering  the  back  pressure.  ThiB  drop  of 
pressure  generally  amounted  to  3,  and  sometimes  even  to  5  or  6  lb., 
which,  in  a  tofal  of  12  to  IS  lb.  absolute  pressure,  represented  a 
very  considerable  loss  of  available  energy.  He  had  recently  occa- 
sion to  draw  np  a  comparison  for  a  concrete  case  between  all-elec- 
tric plant  and  steam  winders  with  mixed-pressure  turbines.  The 
former  was  based  on  costly  Ilgner  winding  plant,  and  with  steam 
winding  the  capital  expenditure  was  between  25  per  cent,  and 
30  per  cent,  more  than  for  the  all-electric  plant,  including  boilers, 
pipe  work,  feed  pumps,  turbo-generators,  condensers,  cooling 
towers  and  winders — in  fact,  complete  plants,  but  excluding  build- 
ings and  foundations,  which  would  be  assumed  the  same  for  both 
equipments.  With  coal  costing  3s.  6d.  per  ton,  a  saving  for  the 
electric  winder  was  shown  amounting  to  20  per  cent,  on  the 
additional  capital  outlay.  He  would  like  to  add  that  in 
the  comparative  figures  a  much  lower  steam  consumption  was 
assumed  for  the  steam  winder  than  the  average  stated  in  Mr. 
(Hllespie's  paper  ;  basing  the  calculation  on  the  latter  figure,  a 
saving  of  27  j  per  cent,  would  be  shown.  The  conditions  were 
naturally  different  when  there  was  an  existing  steam  winder  which 
was  efficiently  and  satisfactorily  performing  its  duties  ;  in  many 
Buch  cases  the  retention  of  the  engine  and  the  utilisation  of  its 
exhaust  steam  in  a  turbine  plant  was  sound  engineering,  and 
could  be  justified  on  technical  as  well  as  economic  grounds,      Each 


case  must  be  considered  on  its  own  merits,  and  a  thorough  study 
of  all  the  factors  made  before  a  decision  was  arrived  at  as  to  the 
type  of  plant  best  to  adopt.  The  higher  the  price  of  fuel  the 
better  it  paid  to  increase  the  capital  outlay  in  order  to  obtain  more 
efficient  plant,  and  there  appeared  no  doubt  that  with  the 
increasing  burdens  placed  on  colliery  owners  due  to  modern  legisla- 
tion and  the  ever-increasing  demands  of  the  working  man  for 
higher  pay  and  better  social  conditions,  the  cost  of  coal  was  more 
likely  to  rise  than  to  fall.  The  argument,  therefore,  that  the  cheap 
price  of  the  fuel  used  in  Scottish  collieries  did  not  justify  the 
higher  expense  of  the  more  elaborate  type  of  electrical  winders  was 
likely  to  lose  most  of  its  force.  An  important  advantage  of 
electric  winding  was  the  steady  and  even  torque  produced  by  the 
motor,  whereby  whipping  of  the  rope  as  caused  by  the 
pulsating  action  of  a  steam  engine  was  prevented.  The 
rope  was  consequently  less  severely  stressed,  and,  moreover,  it  was 
possible  to  predetermine  the  stress  more  accurately,  so  that  higher 
rates  of  acceleration  and  retardation  were  permissible  and  higher 
speeds  of  winding  could  safely  be  employed.  This  applied  more 
particularly  when  winding  men.  In  Germany  previously  when 
men  were  being  wound  a  maximum  speed  of  about  30  ft.  per 
second  was  prescribed.  Since  the  introduction  of  electric  winding 
double  this  speed  was  permitted  with  electrically-driven  winders 
fitted  with  the  usual  safety  devices.  Electrical  engineers  had  to 
show  mining  managers  that  they  could  wind  coal  as  well  as  it  was 
wound  by  steam  and  fulfil  most,  if  not  all,  of  the  functions  of  the 
steam  winder  in  the  manner  to  which  those  who  worked  the 
winder  had  been  accustomed.  The  electrical  engineer  must 
educate  the  mining  engineers  so  to  adopt  and  alter  their  methods 
of  working  as  gradually  to  adapt  them  to  the  new  economic  con- 
ditions and  available  agents  which  would  give  the  highest  possible 
efficiency.  The  introduction  of  electricity  for  haulage  and  pumping, 
but  more  particularly  for  face  conveying  and  coal  cutting,  had 
already  made  a  notable  change  in  the  working  conditions  below 
ground,  especially  in  the  Scottish  coalfields,  and  he  had  no  doubt 
that  mine  managers  and  owners  would,  in  due  course,  appreciate 
the  advantages  of  electric  winding  and  gradually  adapt  their 
winding  programme  so  as  to  utilise  to  the  best  advantage  electric 
power. 

Me.  D.  B.  Baddeley  (Crompton  &  Co.,  Ltd.)  observed  that  the 
paper  in  itself  was  rather  disappointing,  as  it  had  only  taken  into 
account  electric  winding  on  the  Ilgner  system.  In  the  case  of  the 
Breich  winder,  the  consumption  was  given  as  0  6  unit  per  ton  of 
coal  wound  from  a  depth  of  72  fathoms.  He  asked  if  this 
included  the  energy  required  for  accelerating  and  maintaining  the 
speed  of  the  fly-wheel  during  the  rest  period  ?  In  the  torque-time 
diagram  given  the  maximum  peak  load  was  383  H.P.  input  to  the 
motor.  Personally,  he  would  consider  a  fly-wheel  a  doubtful 
advantage  with  such  a  small  equipment.  There  were  very  few 
supply  companies  of  any  standing  that  would  object  to  a  peak  of 
300  or  400  H.P,  Although  it  would,  of  course,  be  an  advan- 
tage whereve*  possible,  from  the  supply  company's  point 
of  view,  to  keep  these  peaks  down,  it  was  difficult  to  say 
where  the  gain  came  in  from  the  consumer's  point  of 
view.  A  fly-wheel  would  add  considerably  to  the  initial 
cost  of  the  equipment,  and  it  was  very  doubtful  whether  the 
maximum  demands  from  the  mains  would  be  any  less  with  the  fly- 
wheel than  with  some  other  system  of  Ward-Leonard  control  with- 
out a  fly-wheel.  Another  point  which  should  be  borne  in  mind 
was  that  the  main  driving  motor  had  to  be  designed  to  take  these 
momentary  peaks,  and  as  these  peak  loads,  however  momentary, 
affected  the  sparking,  the  motor  would  have  to  be  very  much 
bigger  than  with  the  Crompton  system  of  control  where  the 
current  was  limited.  Generally  speaking,  the  fly-wheels  were  only 
a  necessary  evil  where  the  supply  companies  could  not  deal 
with  the  peaks,  and  in  such  cases  the  consumer  had  to  bear  the 
extra  expense.  In  South  Africa  fly-wheels  were  practically  un- 
known, although  the  winders  were  considerably  bigger  than  any 
they  had  in  this  country.  One  consideration  that  had  not  been 
taken  into  account  for  electric  winders  for  small  pits  was  the  time 
that  would  be  required  to  start  up  an  Ilgner  sjstem  as  "gainst  a 
plain  Ward-Leonard  system.  With  the  Ilgner  system,  where  the 
motor-generator  would  have  to  be  kept  constantly  running,  the 
energy  consumed  would  be  much  greater  than  that  consumed  by 
an  ordinary  Ward-Leonard  set,  which  could  be  started  up  and  the 
winder  got  ready  for  use  within  three  minutes  Irom  the  time  the 
engineman  entered  the  engine-house. 

Further  discussion  on  the  paper  was  adjourned  till  tux; 
meeting. 


Prize  Competition. — TheSoctete  Iiidustrielled'Amiens 

has  published  the  subjects  of  its  usual  yearly  competition  for  essays 
on  new  processes,  apparatus.  &&,  for  which  sums  of  money,  gold 
or  silver  medals  will  be  awarded.  The  competition  is  for  the  most 
part  open  to  foreigners.  Subjects  and  awards  appertaining  to 
electricity  are  the  following  : — A  gold  medal  for  a  mechanical 
electric  generator,  chemical  or  thermic,  giving  the  best  and  most 
economical  results  ;  a  gold  medal  for  an  accumulator,  realising 
notable  advances  as  regards  capacity,  durability,  quick  charging, 
cost  of  repairs,  tea. ;  a  gold  medal  for  an  electric  glow  lamp 
exhibiting  material  improvements  on  existing  ones,  and  which  may 
be  made  for  all  pressures  up  to  250  volts  ;  a  gold  medal  for  an 
electric  fusible  cut-out,  easily  repairable  and  cheap  ;  also  a  gold 
medal  for  a  simple  and  cheap  dynamometer.  Awards  will  also  be 
conferred  on  any  other  novel  apparatus  affording  real  services  to 
industry. 
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NEW    ELECTRICAL      DEVICES.     FITTINGS 
AND    PLANT. 


Motor  Control  I'lincl. 

The   motor  oontrol  panel  shown   in    fig.  1  was  constructed  by 
the    Edihon    &    Swan    UNITED     E/LEOTBIO    LlQHT    Co.,    I 
Ponder's  End,  Middlesex,  for   controlling    a  liOO-u  ,i\,  threephaHO, 
220-volt  motor.     The   oil  switch,  which  has   a   capacity  of    1,600 
amperes,  is  fitted  with  overload  roloase  in  two  phases,  with  Ediewan 


Fig.  1.— Ediswan  Motor  Control  Panel. 

time-limit  attachment  and  no-voltage  release.  No  live  metal  parts 
are  accessible  outside  the  expanded  metal  screens.  Ammeters  are 
placed  in  two  phases,  and  in  addition,  a  voltmeter,  frequency 
indicator,  and  a  power-factor  indicator  are  mounted  on  the  panel. 

Eclipse  Cooking  Apparatus. 

We  illustrate  in  fig.  2  two  Eclipse  ovens  in  use  at  St.  Patrick's 
Hall,  Reading,  containing  all  the  necessary  equipment  for  dealing 
with  the  culinary  requirements  of  a  college  of  84  persons. 

The  ovens,  which  were  supplied  by  the  Electric  and  Ordnance 
Accessories  Co.,  of  Aston,  Birmingham,  are  of  the  Eclipse 
restaurant  type,  and  have  a  double  casing,  packed  with  heat- 
resisting  material. 

Cast-iron  double  doors,  having  faced  and  polished  surfaces,  are 
fitted  to  the  front,  the  interiors  being  porcelain  enamelled.  Each 
oven  base,  top  and  door  frame  is  of  cast-iron,  the  side  and  back 


Fig.  2. — Eclipse  Ovens  in  Use. 

panels  being  composed  of  vitreous  green  enamelled  sheet-steel. 
On  the  inside  are  vertical  perforated  cast-iron  gates,  which  carry 
the  oven  shelves,  protect  the  heating  elements  from  damage,  and 
safeguard  the  cook  from  shock.  These  gates  can  be  taken  out, 
cleaned  and  replaced  with  the  minimum  of  trouble.    The  heating 


dementi,  which  oonalat  of  a  niloy  wound  on  a 

pure  mica  bane,  an:  lupparted  by  light  framing,  and  amerribled  on 
each  ride  "f  the  oven.  Thii  method  of  side  besting  htm  been  found 
to  be  most  popular,  and  at  the  Mune  time  me  • 

A  complete  cooking  outfit,  consisting  of  I  yen,  one 

iheet  iron  shelf,  one  drip  pun  tad  meat  hook  with  an  adjustable 
carrier  for  same,  in  supplied  with  each 

The  total  power  consumption  per  oven  in  approximately  4,800 
watts,  which  is  divided  into  three  circuits  of  1,600  watts  ca/:h,  for 
heating  up  the  top,  centre  or  lower  compartment  of  the  oven  a* 
required.  Eaoh  circuit  can  be  switched  off  Independently  of  the 
other. 

The  ovens  measure  internally  22  In.  high,  26]  in.  wide,  29  in.  deep. 
The  switches  and  other  apparatus  for  controlling  and  regulating 
the  heat  of  the  ovens  are  mounted  on  the  two  wall  switch- 
boards, each  in  a  polished  teak  case  with  three  lOumperc  "on" 
and  "off"  switches;  three  "Zed"  type  fuses  and  three  tubular 
indicating  lamps.  These  three  lamps  are  fitted  with  brass  tubing 
projecting  above  the  lid  of  the  case,  and  have  a  ruby  indicating 
glass  with  the  word  "on  "  appearing  above.  The  lid  of  the  case 
is  pierced  so  as  to  permit  the  switches  and  fuses  to  stand  out 
slightly  from  the  board. 

The  equipment,  which  is  suitable  for  use  on  a  200-volt  circuit, 
has  given  most  gratifying  results  ever  since  it  was  installed,  the 
management  having  expressed  themselves  as  being  highly  satisfied 
with  the  Eclipse  ovens  in  every  way. 

Electric  Searchlight. 

The  accompanying  illustration  shows  an  electric  searchlight, 
pilot-house  type,  that  is  being  sold  by  the  London  Electric  Firm, 
of  George  Street,  Croydon.      It  will   be   seen   that  the  beam  is 


Fig.  3. — Pilot-House  Searchlight. 

directed  by  means  of  a  lever  passing  through  the  deck  over  the 
pilot-house. 

A  variety  of  searchlights  for  other  applications  is  made  by  the 
firm,  with  mirrors  and  lenses  of  any  desired  type,  and  either 
automatic  or  hand-fed  lamps.  We  note  that  in  addition  to  the 
Suez  Canal  type  of  equipment,  the  Panama  Canal  searchlight  is 
now  included  in  the  list  of  special  types. 

Electric  Screw-jacks. 

In  La  Lumiere  Electrique  for  March  14th,  there  is  given  an  illus- 
trated account  of  an  electrically-driven  system  of  screw-jacks  for 
use  in  railway  workshops,  where  they  are  employed  to  lift  loco- 
motives, wagons,  &c,  when  removing  the  wheels.  The  loads  dealt 
with  run  to  100  tons,  and  the  height  of  lift  must  be  at  least  2  m. 
Travelling  cranes  are  provided  for  this  purpose  in  important  depots, 
but  these  would  be  too  costly  for  minor  centres,  and  the  apparatus 
usually  available  is  slow  and  clumsy  in  operation. 

Experience  shows  that  a  moderate  speed  of  lift  is  advisable,  and 
in  practice  a  speed  of  2  m.  in  20  min.  has  been  found  satisfactory, 
at  which  rate  it  requires  4'5  h.p.  to  lift  a  locomotive  weighing  100 
tons.  It  has  been  found  best  to  drive  all  the  four  screw-jacks  from 
one  motor,  to  ensure  synchronous  operation  and  to  gain  portability, 
the  motor  being  mounted  on  a  wheeled  truck  and  coupled  to  two  of 
the  screw-jacks  by  a  telescopic  shaft  with  cardan  joints.    The  other 
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two  jacks  are  driven  from  the  first  two  by  chain  pear  ;  this  method 
has  the  additional  advantage  that  one  motor  suffices  to  operate  in 
turn  a  number  of  sets  of  screw-jacks.  The  jacks  forming  a  pair 
are  provided  with  a  cross-beam,  which  receives  the  weight  of  the 
comotive,  and  the  screws  of  one  pair  are  right-handed,  of  the 
her  left-handed,  the  motor  being  situated  between  them.    The 


Fig.  4.— Electrical  Screw  Jacks  in  Railway  Wobk. 

cross-drive  chains  can  be  removed  at  will  to  permit  the  wheels  of 
the  locomotive  to  be  run  out  between  the  jacks.  The  motor  gives 
11  h.p.  at  1,150  r.p.m.,  the  overall  efficiency  of  the  apparatus  being 
little  more  than  25  per  cent.  The  four  jacks  weigh  5$  tons ;  the 
cross-beams,  to.,  2  J  tons  ;  the  motor,  controller  and  truck,  &c, 
1£  tons — total,  9  J  tons.  Many  such  sets  have  been  recently  installed 
on  the  French  railways. 

The  Yislock  Single  Lock-Nut. 

We  have  recently  had  our  attention  drawn  to  a  patent  single 
lock-nut  of  unusual  construction,  which  is  being  put  on  the  market 
by  Messrs.  Yislock,  Ltd.,  of  3,  St.  Bride's  House,  Salisbury 
Square,  E.C. 

An  approximate  section  of  this  nut  is  shown  in  fig.  6,  from 
which  it  will  be  seen  that  a  twin  formation  is  employed  involving 
the  use  of  two  parts  forced  together  under  hydraulic  pressure,  and 
subsequently  inseparable  owing  to  the  shape  of  the  socket.  The 
combination  is  subsequently  tapped  as  a  single  nut.  The  internal 
conical  and  socketed  portions  are  in  intimate  contact,  and  it  is 


Fig.  5.— Section  of  the  Vislock  Lock-Nut. 

claimed  that  when  the  upper  section  is  screwed  towards  the  lower 
one,  the  inner  section  of  the  nut  at  the  bottom,  due  to  the 
shape  of  the  bottom  of  the  socket  will  be  forced  into  close 
contact  with  the  thread  of  the  bolt,  and  by  the  pressure  on 
the  extremity  of  the  outer  wall,  this  overhanging  outer  wall 
will  be  urged  towards  the  outside  surface  of  the  inner  wall, 
and  embrace  it  tightly.  The  relative  movement  is  very  small, 
and  the  interlock  can  be  removed  by  turning  the  upper  and 
lower  parts  to  their  original  position.  No  doubt  the  conical 
internal  surfaces  do  cause  interlocking  between  the  nut  and  thread, 
whether  the  nuts  are  screwed  towards  or  away  from  each  other, 
and  this  is  stated  to  have  been  proved  in  practice.  The  nuts  have 
already  been  applied  to  numerous  purposes,  and  in  vehicle  con- 
struction particularly,  the  possibility  of  combining  two  nuts  and 
a  washer  in  one  unit  should  be  greatly  appreciated.  Extended  trials 
have  been  made,  and  in  practice  we  understand  that  the  claims  of 
the  nut  have  been  amply  demonstrated. 

E.A.C.  Motor-Control  Apparatus. 

In   connection   with  the  leaflet  recently   issued   by  the  Eli.c- 

i.  APPARATUS  0o.,  Ltd.,  of  South  Lambeth  Road,  S.E.,  and 

describing  their  latest  motor-cjntrol  apparatus,  we  illustrate  in 


fig.  6  one  of  their  standard  direct-current  motor-control  pillars, 
with  planished -steel  housing,  which  for  strength  and  appearance 
has  much  to  recommend  its  use. 

The  various  switchgear  is  inside  the  pillar,  mounted  on  black - 
enamelled  slate  bases  carried  in  an  angle-iron  frame. 

Doors  are  provided,  both  front  and  back,  and  a  terminal  board 
at  the  base  for  line  and  motor-cable  connections.     The  standard 


Fig.  ().— E.A.C.  Motor-Control  Pillar. 

pillars  are  equipped  with  double-pole  knife  switches,  handle-type 
porcelain  fuses,  and  starter  and  field  regulator  as  required  for 
constant  and  variable-speed  work. 

A  line  of  "  inching  "  pillars  is  also  supplied,  fitted  with  two 
double-break  contactors,  with  magnetic  -blow-outs  and  the  usual 
releases,  the  contactors  being  interlocked  with  an  inching  type 
starter,  and  with  a  field  regulator  for  variable-speed  work. 

Ammeters  and  voltmeters  can  be  provided  for  mounting 
externally  or  internally. 

A  series  of  field  regulators,  of  the  pillar  type,  to  give  a  wider 
speed  regulation  than  that  allowed  for  in  the  standard  pillar,  is 
also  listed. 

Approximately  16  different  combinations  are  shown,  and  any 
arrangement  will  be  supplied. 

Miners'  Electric  Lamp  and  Gas  Detector. 

A  recent  issue  of  the  Science  and  Art  of  Miming  describes  a 
miner's  electric  lamp  giving  2  c.p.,  and  which  it  is  claimed  can  be 
used  at  will  as  a  gas  tester;  it  is  the  invention  of  Mr.  Thomas 
Heaton,  a  mining  electrical  engineer,  of  Wigan. 

The  lamp  consists  of  a  cylindrical  lower  chamber  containing  the 
accumulator,  with  a  top  plate  which  carries  the  electric  lamp  and 
gas  detector,  both  enclosed  in  a  glass  cylinder  ;  above  the  glass 
cylinder  is  the  lamp  top  containing  double  wire  gauze  cones. 

The  gas  detector  comprises  a  small  receptacle  containing  oil  or 
spirit,  and  provided  with  a  wick  or  other  suitable  burner  ;  across 
this  a  piece  of  high-resistance  wire  is  stretched  for  ignition 
purposes. 

To  use  the  lamp  as  a  gas  detector  it  is  necessary  to  switch  off 
the  lamp  and  rotate  the  accumulator  on  to  the  contacts  of  the  gas 
tester,  when  the  wick  is  ignited. 

The  lamp  gives  2  c.i>.  for  20  hours,  the  light  being  directed  hori- 
zontally all  round  ;  the  total  weight  of  the  lamp  is  4  J  lb. 

A  Motor-Car  Switch  Light. 

An  arrangement  which  has  been  fitted  to  some  American  motor- 
cars is  a  signboard  switch  light  made  by  the  H.  \V.  Johns-Manville 
Co.,  of  New  York.  It  consists  of  a  small  electric  lamp  fitted  with 
a  powerful  paracolic  head-light  reflector  and  a  non-rattling  glass 
door,  and  is  mounted  on  a  swivel  bracket  attached  to  the  side  of 
the  car  in  such  a  way  that  the  light  can  be  swivelled  round  by  the 
driver  without  moving  frcm  his  seat.  A  thumb  screw  is  pro- 
vided in  the  bracket  by  means  of  which  the  lamp  and  reflector  can 
be  fixed  in  any  position.  When  turned  outwards  to  its  utmost 
extern-ion  the  lamp  is  flush  with  the  overall  width  of  the  car,  so 
that  there  is  no  danger  of  fouling.  The  object  of  the  device  is  to 
throw  a  light  on  house  numbers  and  road  direction  signs,  and  it  is 
particularly  useful  to  physicians  and  to  automobilists  who  travel 
in  the  country  at  night.  Another  useful  feature  is  that  the  lamp 
is  detachable  from  its  bracket,  and  has  1 5  ft.  of  flexible  wire  con- 
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neoted  to  it,  ho  that  it  can  bo  used  on  emergency  at)  a  Hcurch  lamp 
for  inspecting  any  trouble  about  the  our  at  night  The  connection 
plug  for  thiH  accessory  ih  generally  inserted  in  a  socket  on  the  danh- 
liiuiril.  It  iH  Htatod  that  the  lump,  which  in  (if  very  Hmall  current 
conHUmption,  iriveH  such  a  powerful  light  that  a  newspaper  OU  D€ 
read  in  its  rays  at  a  distance  of  lfiO  ft.  The  Hame  firm  make  a 
signal  system  for  the  rear  of  motor-cars,  which  is  cHpecially  iiHcful 
on  fully-enclosed  borline  or  limousine  bodieH.  An  arrow  in  white 
light  indicating  a  turn  to  the  right  or  left  it)  actuated  by  a  contact 
device  attached  to  the  steering  gear.  The  word  "  stop  "  appears 
in  red  whenever  the  clutch  pedal  iH  pushed  out,  and  is  operated  by 
a  contact  device  attached  to  the  pedal.  These  devices  are  entirely 
self-contained  and    water-proof. 


FOREIGN    AND    COLONIAL     TARIFFS    ON 
ELECTRICAL    GOODS. 


PARLIAMENTARY. 


Newport  Corporation  Bill. 

A  Select  Committee  of  the  House  of  Lords,  presided  over  by  the 
Marquis  of  Bath,  recently  considered  a  Bill  promoted  by  the 
Newport  Corporation.  The  major  portion  of  the  Bill  dealt  with 
other  than  electrical  matters.  Clause  20  asked  for  powers  for  the 
Corporation  to  extend  the  limits  within  which  they  are  authorised 
to  supply  electrical  energy  so  that  they  could  give  a  supply  of  energy 
for  all  public  and  private  purposes  within  the  parishes  of  Malpas, 
Saint  Woollos,  Rogerstone,  Duffryn  and  other  places. 

Me.  Fitzgerald,  K.C.,  who  appeared  for  the  Corporation,  said 
that  all  that  it  was  proposed  to  do  was  to  extend  the  area  of  supply 
beyond  the  existing  borough  boundaries.  The  opponents  to  the 
Bill  were  the  South  Wales  Electrical  Power  Distribution  Co. 
and  the  Newport  Gas  Co.  The  petitioners  asked  that  the  promoters 
should  insert  what  was  known  as  the  Northumberland  clause  in 
the  Bill,  but  that,  he  contended,  would  considerably  hamper  the 
proposed  undertakings. 

Evidence  was  given  by  Me.  A.  N.  Moore,  the  electrical  and 
tramways  engineer  for  Newport,  in  support  of  the  Bill. 

Mr.  John  Moxon,  chairman  of  the  Newport  Electricity  and 
Tramways  Committee,  explained  that  the  Corporation  had  laid 
their  mains  right  up  to  the  boundary  of  the  borough,  and  there 
was  a  large  population  just  outside  whom  they  considered  they 
should  have  the  right  to  supply  if  it  was  so  desired. 

Other  evidence  was  also  called  in  support  of  the  Bill. 

Mr.  E.  H.  Hazell,  the  secretary  of  the  Newport  Gas  Co.,  gave 
evidence  in  opposition. 

The  Committee  decided  that  the  Corporation  had  not  made  out 
a  case  to  justify  the  extension  outside  the  borough. 

Mr.  Balfour  Browne,  K.C.,  asked  on  behalf  of  the  Gas  Co. 
that  the  Committee  should  insert  the  "  Northumberland  clause  " 
in  the  Bill,  but  after  hearing  the  arguments  the  Committee  decided 
not  to  accede  to  the  proposal. 

The  Bill  was  ordered  to  go  for  third  reading. 


Chesterfield  Corporation  Bill.— On  March  26th  and  27th,  a 
Select  Committee  of  the  House  of  Commons,  under  the  chairman- 
ship of  Mr.  Middlebrook,  considered  this  Bill.  The  Bill  was  an 
omnibus  measure,  dealing  to  a  great  extent  with  street  improve- 
ments and  so  on.  Powers  were  asked  for  to  expend  £8,000  on  the 
construction  of  tramways,  and  £10,500  for  the  equipment  of  tram- 
ways and  the  general  purposes  of  the  tramway  undertaking.  There 
was  no  opposition  to  the  proposals,  and  they  were  passed  by  the 
Committee.  The  Committee  also  agreed  to  a  further  proposal  in 
the  Bill  to  increase  the  area  of  supply  of  the  electricity  under- 
taking, so  as  to  cover  the  parishes  of  Brampton,  Walton  and 
Tap  ton. 

Standing  Orders  Dispensed  with.— The  Standing  Orders 
Committee  has  dispensed  with  the  Standing  Orders  in  the  following 
cases,  so  as  to  allow  of  the  Bills  being  proceeded  with  : — Metro- 
politan and  Great  Northern  Railway,  in  the  case  of  the  petition  of 
holders  of  ordinary  and  preference  stocks  in  the  Metropolitan 
Railway  ;  London  County  Council  Tramways,  on  condition  that  the 
tramways  1  and  3  are  struck  out  (these  refer  to  tramways  in 
Farringdon  Street  and  Aldersgate  Street)  ;  Newcastle-on-Tyne  Cor- 
poration Bill,  on  condition  that  the  consent  of  the  Northumberland 
County  Council  is  obtained  to  the  construction  of  No.  2  tramway  ; 
and  the  Yorkshire  Electric  Power  Bill,  on  condition  that  Clauses  3 
and  (i  to  12  (inclusive)  are  struck  out  of  the  Bill. 

Second  Reading.— In  the  House  of  Lords,  on  26th  ult.,  the 
Yorkshire  Electric  Power  Bill  was  read  a  second  time. 

Third  Reading.— In  the  House  of  Commons,  on  Tuesday,  the 
London  Electric  Railway  Bill  was  read  a  third  time. 


Nouthport  Electricians'  Wages. — A  settlement  has 

been  arrived  at  in  the  agitation  of  the  Southport  members  of  the 
Electricians'  Union  for  better  wages.  The  masters  have  agreed  to 
recognise  the  Union,  to  sign  the  "  Manchester  rules  "  of  the  Union, 
and  also  to  a  standard  rate  of  wage.  The  chief  contention  for  a 
standard  rate  of  pay  was  the  increased  cost  of  living  and  rents  in 
Southport,  while  the  recognition  of  the  "  Manchester  rules  "  covers 
overtime  pay  and  out-of-town  expenses.  The  concession  with 
regard  to  a  standard  rate  of  wage  means  that  some  of  the  men  will 
receive  increases  of  from  Jd.  to  Id.  an  hour.    " 


.1  \r  \\      i  he  Board  ol   I  rad<    bav<    been  ii 

'  oercial   UtacM  in  Japan  thai  the  Govenunenl 

duoed  a  Bill   providing  foi    certain  change*  in  the   Japanese 

Customs  Tariff.    One  modification  contained  in  th 

which  aSaci    th  electrical  trade  and  which  it  is  pro] 

oomi   mi''  force  on  Api d  15th,  i    I 

shah  in  liit.in  I  to  a  dutj  of  1"<  per  cent.  ad.  val. 

\  i    ;i  i:\l.i  \      Hi.-   High  Commj   doner  in  London  for  the 

i  k>i nwealtfa  "i    iu  tralia 

requii  i  '  in  conni  ction  with  1 1  ■ 

of  the  valuation  of  goods  liable  b   ad  valorem  y  mi 

importation,    i  ii tam  ii        rulii 
emboiln ■<!  in  thi  ■  ootii  e,  of  which  the  full  text 
the  correci  declaration  ol  the  ralui  ol    [cods  being  of  consider- 
able importance,   the  new   requirements  should   be  carefully 
complied  with  :  — 

"Tin  I    shows  the  requirements  of  the 

Australian  Customs  in  connection   with  the  question  of   the 
:     i        i  goods  liable  to  the  imposi$i<  □  jrem 

rates :  — 
Section  154  (a)  of  the  Customs  Act  of  1901  pro\ni< ..-  that 
"  when  any  duty  is  imposed  according  to  the  value  the 
value  shall  be  taken  to  be  the  fair  market  value  of  the. 
goods  in  the  principal  markets  of  the  country  whence  the 
same  were  exported  in  the  usual  and  ordinary  commercial 
acceptation  of  the  term  and  free  on  board  at  the  port  of 
export  in  such  country,  and  a  further  addition  of  10  per 
cent.  ■  on  such  market  value." 

In  assessing  the  "free  on  board"  value  of  goods  subject  to 
ad  valorem  duty  in  terms  of  the  above-quoted  section  of  the 
Customs  Act  of  1901,  the  following  charges  are  included,  viz.  : 
Charges  included  in  value  for  duty. 
Inland  carriage- 
la)  When  the  goods  are  shipped  from  the  country  where 

purchased — the  whole  inland  carriage  ; 
(fa)  When  the  goods  are  bought  in  one  country  and  shipped 
from  a  contiguous  country    (e.g.,   bought  in  Austria, 
shipped  from  Cermany) — inland  freight  to  the  frontier 
of  the  country  in  which  the  goods  are  purchased ; 
Coastal  freight  (i.e.    when  goods  are  shipped  from  one  port 
to  another  in  the.  same  country   but  are  not  actually 
consigned  to  Australia  from  the  first  port),  and  other 
charges    (including    lighterage)   incurred  in  conveying 
the  goods  to,  and  placing  them  on  board,  the  exporting 
vessel ; 
Canal  dues  {i.e.,  when  canal  dues  form  portion  of  the  in- 
land freight  charge  to  the  port  of  shipment) ; 
Cost  of  labour  and  materials  (except  outside  packagesj  used 
in  packing,    including  flock,  kapok,  straw,   and  other 
inside  packing*; 
Insurance  to  port  of  shipment; 

Inland  Revenue  duty,  only  when   the  goods  bear  Inland 
Revenue  Duty  Stamps  affixed  to  them  in  the  country 
of  export;  and 
Royalties. 
And  the  following  are  excluded,  viz.  :  — 

Charges  excluded  from  value  for  duty. 
Outside  packages  (including  zinc  linings  and  tarred  paper) 
in  which  goods  are  ordinarily  imported ;  agents'  charges ;  bank 
exchange;  buying  or  indent  commission,  being  a  charge  made 
to  the  importer  by  the  buying  or  indent  agent  for  services  ren- 
dered and  not  an  allowance  made  by  the  manufacturer  to  the 
buying  agent;  brokerage;  dock  dues;  export  duty;  inspection 
fees;  insurance — oversea;  interest;  postage  and  petties;  sea 
freight — oversea ;  and  stamp  duty  on  bills  of  lading. 

In  all  cases  import  duty  is  chargeable  in  Australia  on  the 
net  price  at  which  similar  quantities  of  the  goods  could  be 
bought  by  any  cash  purchaser  for  home  consumption  in  the 
country  of  export  plus  the  charges  enumerated  above  as 
included  in  the  value  for  duty  and  plus  the  statutory  10  per 
cent,  referred  to  above.  Any  special  discounts  allowed,  or  re- 
duced prices  charged,  to  branch  houses  or  to  agents  purely  by 
reason  of  agency  existing,  and  any  discounts  or  reductions  in 
price  allowed  for  export  and  not  for  home  consumption  are, 
therefore,  not  recognised  by  the  Department  in  determining 
the  value  for  duty." 

UNITED  STATES.— A  circular  of  the  authorities  states  that 
it  is  found  that  in  many  instances  goods  subject  to  a  specific 
rate  of  duty  are  invoiced  and  entered  at  much  less  than  the 
foreign  market  value  with  a  view  to  avoiding  the  requirements 
for  Consular  invoices  on  shipments  valued  at  more  than  100 
dollars.  Customs  officers  are  instructed  that  appraisements 
should  be  made  of  goods  free  of  duty  or  subject  to  g  specific 
rate  and  certified  invoices  required  or  a  bond  for  the  produc- 
tion thereof  whenever  the  foreign  market  value  of  such  ship- 
ments is  in  excess  of  100  dollars. 

*  When  flock.  k.i[iok,  straw,  or  horse-hair  packing  is  separately  invoiced  and 
has  a  commercial  value  of  its  own  after  unpacking  in  Australia,  such 
value  is  not  included  in  the  value  for  duty,  and  the  materials  mentioned 
are  dealt   with    under   the   appropriate   tariff  heading. 
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NEW    PATENTS    APPLIED    FOR.     1914. 

(NOT  YET    PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  VV.  P.  Thompson  &  Co., 
Electrical  Patent  Agents.  285,  High  Holborn,  London,  W.C  .  and  al 
Liverpool   and   Bradford,   to  whom   all    inquiries  should  be  addressed. 


7,814.     "  Trollc 
March  21st. 


collector     wheels     for    electricity."      H.     McRivsoLDa. 


7.215.  "  Process    for    electro-plating    iron    ond    steel    plates    and    the    like." 
S.  O.  Cowper-Coles.     March  21st. 

7.216.  "  Apparatus    for    electrolytically    coating    iron    and    steel    plates    with 
other  metals.       S.  O.  Cowper-Coles.     March  21st. 

7.218.     "  Electrical    impulse   transmitters   and   the    like."     Betulander   Auto- 
matic Telephone  Co.,  Ltd.  and  G.  H.  Bryant.     March  21st. 


6,364.     "  Means    for.   converting    single-phase    rotary    converters    into    triple- 
\.  M.  Taylor.     March  16th. 

6.373.     "  Leyden   jars   and    like   condensers."     E.    Rousseau.      March   16th. 

6,588.  "  Movable  bodies  such  as  vessels,  air-craft,  and  road  vehicle*  con- 
trolled   by    radiant  energy."     J.   H.   Hammond,  jun.     March   16th.     (Complete). 

6.622.  "  Process  for  banding  projectiles."  S.  O.  Cowper-Coles.  March 
16th. 

6.623.  "  Solder."    S.  O.  Cowper-Coles.     March  16th. 

6.624.  "  Process  for  the  electrolytic  coating  of  sheets  and  plates  with  other 
metals."  S.    O.   Cowper-Cole9.      March    16th. 

6.623.  "  Manufacture  of  electrolytically  coated  metal  plates."  S.  O. 
Cowpfk-Ooles.     March  16th. 

6,626.  "  Process  for  the  electro-deposition  of  iron."  S.  O.  Cowper-Coles. 
March  16th. 

6.625.  "  Automatic  or  semi-automatic  telephone  installations."  Siemens 
and  Halske  Akt.  Ges.  March  16th.  (Convention  date,  June  18th,  1913, 
Germany).     (Complete). 

6.632.  "  Composite  trolley  wheels."  E.  M.  Taunton  and  Electro- 
mechanical  Brake  Co..   Ltd.     March   16th. 

6,659.  "  Telephone  systems."  T.  G.  Martin.  M.irch  16th.  (Convention 
date,   March    17th,    1913,    United    States).      (Complete). 

6,666.  "  Means  for  transmitting  and  receiving  messages  and  exhibiting 
signals  electrically."     T.   D.   Smith.     March   16th. 

6,683.    "  Electric   switches."     B.   Thomas  and    E.   Thomas.     March    17th. 

6.695.  "  Portable  electrically-driven  vacuum  cleaners."  W.  J.  Frame. 
March  17th. 

6.700.  "  Apparatus  for  radiating  and  receiving  electromagnetic  waves  on 
aeroplanes,   air-ships  and   the  like.        H.    FothergiLL.     March   17th. 

6,704.    "  Miners'   electric   safety   lamp."     W.   Whitehead.     March   17th. 

(j.726.  "  Advertising  electric  bottle  or  half-bottle."  W.  Fereday.  March 
17th.     (Complete). 

6.731.  "  Cooling  lower  electrodes  for  electrical  smelting  furnaces."  Fried. 
Krlpp.  Akt.  Ges.  March  17th.  (Convention  date,  December  13th,  1913, 
Germany).     (Complete). 

6.77S.     "  Insulators  for  electrical  conductors."     A.   R.   Muller.     March  17th. 

6,800.  "  Sparking  plugs  or  the  like  and  their  terminal  covers."  H.  G. 
Longford.  W.  W.  LONGFORD  and  W.  A.  Clark  (trading  as  Sphinx  Manu- 
facturing Co.).     March  18th. 

6,805.    "  Magneto-electric    machines."      F.    Westwood.      March    18th. 

6.811.  "  Bonding  devices  for  electrical  conduit  systems."  D.  L.  J.  Broad- 
bent.     March  18th. 

6.823.  "  Electric  make,  break  or  short-circuiting  key."  C  A.  W.  Hansel. 
March  16th. 

6,826.  "  Method  of  building  up  loops  in  winding  conductors  of  electrical 
machinery,  particularly  as  applied  to  turbo-dynamos."  Brush  Electrical 
Engineering  Co..  Ltd.  and  B.  Heastie.     March  18th. 

6,853.  "  Incandescent  electric  lamps."  W.  J.  Owen  and  C.  Damey.  March 
18th. 

6.866.  "  Electrical    treatment  of   ores."     F.    W.    HichfiELd.      March    18th. 

6.867.  "  Combined  mechanical  support  and  electrical  connexion  for  electric 
fans."    J.  H.  Collie.     March  18th. 

6.868.  "  Combined  electric  machine  suitable  for  starting  internal  combustion 
engines  and  generating  electrical  energy  when  driven  as  a  dynamo."  P.  L.  R. 
Fraser.     March  18th. 

6.892.  "  Automatic  coin-freed  devices  for  automatic  telephone  installations." 
Siemens  &  Halske  Akt.  Ges.  March  18th.  (Convention  date,  July  24th,  1913, 
Germany).     (Complete). 

6.918.  "  Electrical  generating  and  control  systems."  H.  J.  Read.  March 
18th. 

6,929.  "  Apparatus  for  controlling  electric  circuits."  G.  A.  Brown.  March 
19:h. 

6,953.     "  Electrical   relay  apparatus  "     J.   Gardner.     March   19th. 

6.970.  "  Silent  and  balanced  electro-magnetic  step-by-step  driving  or  synchro- 
nizing mechanism  particularly  applicable  to  the  control  of  a  system  of  time- 
indicating  units."     E.  E.  Craig.     March   19th.     (Complete.) 

6,977.  "  Overhead  trolley  wires  and  the  like  system  of  electric  traction." 
G.  G.   Glyn.     March   19th.  « 

6,982.     "  Electric  bells."     W.  J.   Blenheim.     March   19th. 

6.992.  "  Electric  ignition  systems  for  internal  combustion  engines."  O. 
Heins  and  C.  M.  Wild.  March  19th  (Convention  date,  March  19th,  1913, 
United  States).     (Complete). 

6.993.  "  Removal  of  water  from  organic  or  inorganic  substances."  Elektro- 
Osmose  Akt.  Ges.  March  19ih.  (Convention  date,  June  2nd,  1913,  Germany). 
(Complete). 

'".  "  Removal  of  water  from  organic  or  inorganic  substances."  Elektro- 
OsmoSE  Akt.  Ges.  March  19th.  (Convention  date,  July  21st,  1913,  Germany). 
(Complete).     (Addition   to  6,993/14). 

7,007.  "  Regulators  for  electric  circuits."  British  Thomson-Houston  Co.. 
LTD  I  1  ktricitats-Gcs.,   Germany).     March    19th. 

7.024.     "  Electrophone    systems."      S.    G.    Brown.      March    19th. 

7.026.     "  Telephone    number    recorders."     P.    A.    Grimston.      March    19th. 
89.     "  Portable  electric-battery  lamps  for  use  in  mines  and  like  purposes." 
H.  F.  Joel.  jun.     March  20th. 

7,046.     "  Tumbler  switches."     E.   PERRY  and   H.  S.   Fordred.     March  20th. 

7,079  "  Pocket  and  other  electric  flash-light  batteries."  J.  W.  Mander. 
March  20th. 

7.083.  "  Dynamos."     H.   Leitner.     March  20th. 

7.084.  "Device     for     controlling     and     n  trie     circuits."       H. 

March  20th. 

7,131.  "  Plug  for  telephone  switchboards  and  the  like."  V.  P.  Craven. 
March  21st. 

7,137.  "  Electric  self-switched  light  and  electric  windless  alarm  for  attach- 
ing  <'■  any   clock."     D.   Davidson,  jun.     March  21 

7.14.r,  "  Heating  elements  of  electric  stoves  and  the  like."  O.  C  Hawkes. 
March  21st. 

T  105.     "  Fittings  for  electric  lamps."     J.   Lutley.     March  21st.     (Complete). 

7,200     "  Telegraph  or  telephone  relay."    C.  Stille.    March  21st.    (Complete). 

7,201.  "  Electrical  connexion  for  electric  relay."  C.  Stille.  March  21st. 
'Comp  ■ 

7.202  "  Method  of  transmitting  sounds  electrically."  C.  Stille.  March 
21st.     (Complete). 

"  Microphones."     C.   Stille.     March   21st.     (Complete). 

7,20e  "  Number  instruments  for  automata  telephone  systems."  Siemens 
Bros  and    E.   A.    Pbtithory.     (Siemens  and   Halske   Akt.   Ges., 

German  March   21st. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained* 
of  Messrs  \V.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool   and    Bradford;     price,   post   free.  9d.    (in   stamps). 


27,496.  Electric  Welding.  E.  H.  Jones.  November  29th.  (Cognate  Appli- 
cation, 12,065/13). 

28,086.  Electric  Stokacf.  Batteries.  G.  O.  Davies.  December  5th.  (Cog- 
nate Application,  2,898/13). 

30,107.  Regulation  of  Dynamo-electric  Machines.  British  Thomson- 
Houston    Co.     (General    Electric    Co.).      December   31st. 


1913. 

2,409.  Selecting  Devices  for  Telephone  and  other  Systems.  Siemens 
Bros.   &   Co.     (Siemens  &    Halske   Akt.    Ges.).     January  29th. 

4,901.  Automatic  Wireless  Train-control  Apparatus.  T.  E.  Clark. 
February  26th.     (February  26th,  1912). 

5,249.  Electrical  Impulse  Transmitting  Devices.  Automatic  Telephone 
Manufacturing    Co.     (Automatic    Electric    Co.).      March    1st. 

5,295.  Systems  and  Apparatus  for  Electrically  Controlling  a  Group  of 
Railway  Switches  or  Signals.  A.  E.  Alexander.  (Union  Switch  &  Signal 
Co.).     March  3rd. 

5,654.  Telephone  Exchange  Systems.  Western  Electric  Co.  (Western 
Electric  Co.).     March  6th. 

5,792.  Electric  Motor  or  like  Controllers.  W.  Morrison.  March  8th. 
(January  15th,  1913). 

5.805.  Telegraphic  Transmitters.  W.  S.  Steljes  &  Rebesi,  Ltd.  March 
8th. 

6.806.  Electrical  Regenerative  Motor  Control-systems.  Crompton  and 
Co.,  and  H.  Burge.     March  19th. 

7,311.  Manufacture  of  Electric  Cables.  W.  S.  Smith  and  H.  J.  Garnett. 
March  27th. 

8,273.  Electrical  Indicating  Apparatus  for  Use  on  Steam  Trains.  W. 
White  and  G.  H.  Gardener.     April  8th. 

8,591.  Insulating  Cases  or  Tanks  for  Use  with  Electric  Transformers. 
H.  R.  Brain  and  T.  B.  Leech.     April  11th. 

8,624.  Automatic  Systems  of  Train  Control  by  means  of  Sbparately 
Actuated  Contactors.  Siemens  Bros.  Dynamo  Works,  Ltd.,  and  A.  M. 
Duke.     April  12th. 

8,976.    Combined  Battery  Box  and  Push.     R.  H.   Bye.     April  16th. 

10,077.  Electric  Switch  having  Make  and  Break  Contacts  Immersed  in  a 
Liquid.     Allgemeine    Elektricitats   Ges.      April   29th.      (May    1st,    1912). 

11,997.  Chemical  Electro-chemical  and  Electric  Treatment  of  Plants, 
Fields.  Sown  Seeds,  Crops,  or  the  like.     R.   Mies.     May  22nd. 

12,246.     Electric   Sad-irons.     W.    H.    Dalton.     May   26th. 

14,423.  Electric  Lamps.  G.  F.  Hitzelberger  &  New  British  Ever  Ready  Co. 
June  21st. 

15,059.  Electro-magnetic  Devices  for  Actuating  an  Oscillatory  Part  or 
Member  Alternately  in  Opposite  Directions.  Maschinenfabrik  Oerlikon. 
June  30th.     (June  28th,  1912). 

15,411.  Boxes  for  Holding  Accumulators  and  Battery  Cells.  C.  H. 
Worsnop.     July  4th. 

18,164.     Regulators   for   Galvanic   Batteries.     E.    Lowe.     August   9th. 

20,591.  Power-control  System  for  Automatic  Switches.  Western  Electric 
Co.    (Woodward).     September  11th. 

21,967.    Signalling   Devices  for   Railways.     W.   Duplock.     September  29th. 

22,902.  Electrical  Relays.  Siemens  Bros.  &  Co.  (Siemens  &  Halske  Akt. 
Ges).    October  10th. 

24,117.  Oil-insulated  Electrical  Apparatus,  such  for  instance  as  Trans- 
formers.    October  24th.     Siemens-Schuckertwerke   Ges.      (October  24th,   1912). 

24,472.  Electric  Welding  Apparatus.  J.  M.  Yount,  T.  Finigan  and  E.  S. 
Brannaman.    October  28th. 

24,458.  Utilisation  of  Oscillatinc  Current  Energy  Particularly  Applicable 
for  Wireless  Telegraphy.  J.  W.  Lee  and  J.  L.  Hogan.  October  28th. 
(November  16th,  1912). 

24,809.  Mounting  Switches  and  other  Electrical  Apparatus  in  Boxes. 
A    VV.  Sclater.     October  21st. 

24,900.  Carbon  Electrode  Holders.  A.  Schwarz  (Firm  of).  November 
1st.     (January  20th,  1913). 

24,966.  Electric  Alarm  to  Audibly  Indicate  the  Movement  or  Marine- 
Engines  in  a  Direction  Contrary  to  that  Shown  upon  the  Telegraph  Dial. 
F.  S.  Dubash.     November  3rd. 

25.208.  Incandescent  Electric  Lamp-holders  of  the  Bayonet  Socket  Type. 
S.    Morris  and   W.    T.    Critcher.      November   5th. 

27,472.  Electrically-driven  Vehicles.  Siemens  Schuckertwerke  Ges. 
November   28th.     (November  28th,  1912). 

27,541.  Electric  Alarm  Clock.  I.  Pillersdorf.  November  29th.  (December 
23rd,  1912). 

28,822.  Arrangements  for  Setting  Apparatus  from  a  Distance  by  Ei.eo- 
Tricitv.     Siemens  Bros.  &  Co.    (Siemens  &  Halske  Akt.  Ges).     December  13th. 


A  Radium  Accident. — A  patient  at  Preston,  who  was 
under  treatment  with  radium  for  deafness,  accidentally  swallowed 
the  cylinder  containing  the  radium,  and  it  was  located  by  the 
X-rays  in  the  stomach.  Other  means  having  failed  to  effect  its 
recovery,  it  became  necessary  to  perform  an  operation,  as  the 
cylinder  was  stationary,  and  the  radium  would  in  time  cause 
serious  injury  or  death.  The  operation  was  successful,  but  the 
patient  ultimately  died  from  the  effects  of  drugs  employed  to 
facilitate  the  operation. 
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Wiiatkvkr  may  be  the  outcome  of  the  strike  now  proceeding 
in  Yorkshire,  one  tiling  is  absolutely  certain  :  that  unless  an 
end  is  put  to  interfering  legislation,  undertaken  by  the 
(Jovernment  at  the  instigation  of  a  number  of  weak-kneed 
workmen,  tsrmed  labour  leaders — men  who  do  not  labour, 
and  who  dare  not  lead,  even  if  they  could  — the  coal  trade  in 
this  country  is  going  to  be,  if  not  exactly  ruined,  at  least 
seriously  crippled.  So  many  other  industries  depend 
upon  the  coal  trade,  that  it  behoves  everyone  to  take  some 
interest  in  this  question. 

Previous  to  the  passing  of  the  Minimum  "Wage  Act,  the 
British  miner  was  the  most  down-trodden  slave  on  this 
earth  !  He  was  forced  down  a  mine  and  along  a  close  sub- 
terranean passage  into  a  working  place  and  ordered  to  dig 
enough  coal  out  to  earn  his  daily  wage.  If  he  did  not  he 
could  starve.  The  man  who  was  not  inclined  to  work  did 
not  exactly  starve,  but  he  perhaps  had  not  so  much  pocket- 
money  as  his  brother  workman  who  really  did  work.  Why 
was  it  that  one  man  had  more  money  than  the  other  ? 
It  was  because  the  better-paid  man  had  an  easier  place  to 
work  in — not  that  he  worked  any  harder.  Oh,  no  !  if  any- 
thing, in  fact,  the  poorer-paid  man  worked  the  harder  ; 
yet  when  they  changed  places,  such  are  the  changeful  con- 
ditions of  a  coal  mine  that  the  places  changed  too. 
In  other  words,  an  "  abnormal "  place  was  abnormal 
or  otherwise  depending  upon  the  workman  in  it.  Unfortu- 
nately, this  tale  won  a  lot  of  sympathy  from  the  British 
public  and  the  British  Government,  and,  as  a  result,  the 
miner  got  his  minimum  wage,  which,  as  many  anticipated, 
has  proved  to  be  a  most  demoralising  and  dangerous  experi- 
ment in  legislation.  It  is  demoralising  because  it  has  made 
the  poor  workman  into  a  pauper,  and  as  such  he  is  losing  the 
little  self-respect  he  had  when  he  knew  his  livelihood 
depended  somewhat  upon  his  own  efforts  ;  it  has  made  the 
good  workman  careless  and  discontented  ;  and — and  this 
is  probably  the  worst  feature  of  the  Act — it  is  spoiling 
the  youths  engaged  in  the  mine,  by  teaching  them  that 
if  they  only  make  themselves  sufficiently  obnoxious 
to  the  community  they  can  enforce  any  demand  they  care 
to  make.  Where  is  it  going  to  end  ?  In  the  County  of 
Durham,  for  instance,  the  officials  of  the  Durham  Miners' 
Association  are  npt  sufficiently  advanced  for  many  of  the 
members,  who  have  started  what  is  called  a  "  Forward  move- 
ment," but  which,  to  give  it  its  proper  appellation,  is  neither 
more  nor  less  than  "  Syndicalism,"  and  this  party  is  issuing 
circulars  containing  the  most  foolish  twaddle,  spreading 
discontent  in  both  the  Counties  of  Durham  and 
Northumberland. 

Much  the  same  thing  is  happening  in  Yorkshire, 
where  the  present  strike  was  entered  upon  against  the 
advice  of  the  men's  leaders,  and  at  a  time  when  negotia- 
tions were  in  progress.  Certainly  there  ought  to  have 
been  no  strike,  and  it  will  be  most  unfor- 
1]  c 
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tunate    if    the    owners    give    way   to   the  demands  now 
being  made.     It  may  be  given  as  an  excuse  that  the  public 
are  suffering,  which   is  no  doubt  true,  but  if  things  are 
allowed  to  go  on  as  they  are,  the  public  eventually  will  be 
very  much  worse  sufferers  than  they  are  now,  and  it  is  for 
the  community  to  give  some  encouragement  to  the  coal 
owners   who  are  fighting  the   battle  on   behalf  of  every 
other  industry  in  the  country.      What  are  the  facts  ?     In 
May,  1912,  Sir  Edward  Clarke  fixed  the  minimum  wage  for 
the  Yorkshire  district  at  (is.  9d.  per  day  when  the  basis  rate 
of  wages  was  50  per  cent,  above  the  1888  standard.     Every 
rise  in  wages,  we  may  explain,  is  given  as  upon  this  standard, 
and  thus  the  three  successive  advances  in  wages  of  5  per  cent, 
each  brought  the  rate  up  to  65  per  cent,  above  the  standard ; 
the  monetary  value  of  the  three  5  per  cents,  is  7H.,  which 
added  to  the   0s.  9d.   gives   7s.  4|d.       But    the    actual 
minimum  is  only  (Is.  9d.,  and  any  workman  not  earning 
this  amount  is  only  entitled  to  be  made  up  to  6s.  9d.     In 
January  last,  however,  Sir    Edward    Clarke  was  asked  to 
revise    the   position,    and    taking  into  consideration  that 
the  basis  rate  was  then  65  per  cent,  above  the  standard, 
he  fixed  a  new  minimum  wage  at  7s.  3d.     The  men  had 
already  obtained  their  rise  in  wages,  but  no  sooner  does  the 
award  of  Sir   Edward   Clarke  appear,   than   they  take   it 
upon  themselves  to  assume  that  this  is  a  new  basis  wage, 
and      that     the     three     5     per     cents,     or     the     7id. 
must    be    added    to    the    7s.    3d.,    and    that    the   basis 
wage  must  be  not  7s.  -Hd.,  but  7s.  K>id.     To  us  it  seems 
most  unfortunate  that  the  question  of  revising  the  minimum 
rate  was  ever  allowed  to  be  raised.     The  men  say  that  if  a 
man  was  earning  7s.  3d.  a  day  under  the  old   minimum 
rate,  under  the  new  he  gets  no  advance  at  all.     Of  course 
not,  why  on   earth  should  he  ?     He  receives   what  he  is 
entitled  to  receive — a  rate  of  pay  65  per  cent,  above  the  1888 
standard,  and  he  cannot  receive  less  than  7s.  3d.,  and  we 
presume  if   wages   were   to   drop  5  or    10   per  cent,  the 
minimum  would  still  remain  7s.  3d.  until  this  was  again 
revised,  but  to  say  that  because  the  minimum  rate  is  raised 
the  basis  rate  is  therefore  raised  is  absurd. 

We  do  not  think— though  there  has  been  a  lot  of  talk  in 
this  direction — that  there  will  be  any  national  stoppage, 
but  the  workmen  of  other  districts  are  keenly  awaiting 
the  outcome  of  this  strike,  with  a  view  to  taking  action 
should  the  men  succeed.  Apparently  it  would  appear  as 
though  this  were  an  attempt  on  the  part  of  the  men  to  fix 
their  own  rate  of  wages  in  addition  to  the  amount  of  work 
they  shall  do  for  such  wages.  Truly  it  would  seem  as 
though  the  day  were  not  far  distant  when,  as  predicted  by 
Mr.  Hartshorn,  the  "  Syndicalist "  leader  of  the  Welsh 
miners,  "  the  employers  shall  have  no  voice  in  the  settle- 
ment of  wages." 

The  outlook  in  the  coal  trade  from  a  labour  point  of 
view  is  anything  but  bright,  and  the  coal  owners  of  York- 
shire deserve  the  moral  support  not  only  of  every  employer 
of  labour,  but  also  of  every  right-minded  citizen  in  the 
country. 


Elsewhere  in  this  issue  we  reproduce, 
I  iirhtln?         almost  in  extenso.  an  interesting  paper  in 
which  Mr.  W.  Fennell  describes  his  experi- 
ences in  the  endeavour  to  extend  the  blessings  of  the  electric 
light  to  the  humblest  class  of  citizens  in  Wednesbury,  where 
well-to-do  residential  consumers  are  scarce.     The  results  of 


his  experiment  are  highly  satisfactory.  The  consumers  are 
found  to  be  exceptionally  prompt  and  regular  in  payment, 
therein  setting  an  admirable  example  to  their  more  prosperous 
fellow-citizens  ;  their  load  curve  is  very  favourable,  as  their 
maximum  demand  occurs  later  than  the  station  peak  ;  they 
apply  for  connection  without  the  need  of  canvassing  or 
advertising,  and,  most  striking  fact  of  all,  they  return  a 
larger  rate  of  profit  than  any  other  class  of  consumer. 
Moreover,  the  system  has  proved  successful  in  spite  of  the 
cheapness  of  the  local  gas  supply. 

Mr.  Fennell's  ingenious  methods  of  reducing  the  cost  of 
installation  deserve  commendation  ;  the  system  of  looping- 
in  from  an  external  service  wire  is,  of  course,  familiar,  and 
other  points  demonstrated  by  Messrs.  Handcock  &  Dykes, 
in  their  I.E.E.  paper  some  years  ago  are  here  again  in  evi- 
dence, such  as  the  unimportance  of  waste  of  energy,  where 
it  occurs  off  the  peak  ;  but  waste  appears  to  be  but  little 
met  with.  The  use  of  a  plug  and  socket  as  the  main  switch 
is  unorthodox,  but  quite  unobjectionable,  especially  as  it 
would  rarely,  if  ever,  be  employed  to  break  the  circuit,  and 
then  only  a  maximum  of  V20  watts  ;  and  the  use  of  screw- 
capped  lamps  is  a  stroke  of  genius. 

One  very  significant  point  crops  up  incidentally  in  con- 
nection with  this  scheme — the  difficulty  of  introducing  the 
electric  light  into  houses  of  the  class  which  employs  gas 
cooking  stoves.  This  emphasises  the  urgent  need  for  the 
development  of  cheap  and  efficient  electrical  cookers  to  deal 
with  this  class  of  consumer. 


The  annual  report  of  the  Comptroller- 
General  of  Patents  for  1913  shows  that 
the  applications  numbered  30,077,  as  against  30,089  in  the 
previous  year,  a  slight  decrease ;   completed  specifications 
were  19,309,  as  compared  with  18,853  ;  and  patents  sealed 
were  16,599,  as  against  15,814.     Patents  expiring  in  1918 
numbered   15,356.     The   receipts  from   patent  fees   were 
£307,054,  which  was  £13,525  better  than  in  1912  ;  the 
total  receipts,  including  design  and  trade-mark  fees,  and 
sale  of  publications,  amounted  to  £346,324,  which  is  an 
advance  of  £12,857.     The  total  expenditure  was  £194,428, 
or  £7,417  less  than  in  the  previous  year.     The  surplus  of 
receipts   over  expenditure  thus  comes    out    at    £151,901, 
or  £20,274  more  than  in  1912.    The  Comptroller,  in  his 
survey   of    the   year's   doings,  comments,   as   usual,   upon 
the  trend   of   invention   as   indicated    by  the  number   of 
applications  received.      The  motor  vehicle  industry,  as  one 
might  expect,  has  been  greatly  favoured,   the  number  of 
applications  having  increased  by  ~5  per  cent.     Particularis- 
ing in  this  section,  it  is  shown  that  special  interest  has  been 
taken  in  such  matters  as  life-saving  attachments  or  guards, 
governors  for  speed  regulation,  small  dynamos  for  lighting 
and  starting,  in  devices  for  preventing  starting  while  the 
gears  are  in  mesh,  and  in  silent   drive  or  inverted-tooth 
type  of  chain  gearing.     In  the  same  connection,  as  well  as  in 
their  application  to  aeronautics,  internal  combustion  engine 
improvements  have  been  markedly  under  attention.     Auto- 
matic or  partly    automatic  devices  for  signalling  or    for 
stopping  railway  trains  and  signalling  methods  for  winding 
and  hauling  in  collieries,  have  attracted  many  more  inventors 
than   usual,   the  former  doubtless  consequent   upon   fatal 
collisions,  and  the  latter  owing  to  recent  legislation.      A 
lively  interest  in  the  oil  industry  and  a  slight  falling  off  in 
applications  relating  to  textile  industry  have  been  among  the 
features  of  the  year,  and  the  Comptroller  also  remarks  that 
"  the  continued  popularity  of  the  kinematograph  is  respon- 
sible for  an  increase  of  25  per  cent,  on  the  previous  year, 
the  projection  of  pictures  in  natural  colours  being  still  the 
subject  of  much  ingenuity." 
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The  Rubber 
Position. 


Tiik  excellence  of  the  demand  at  the 
last  HerioB  of  auctions  held  in  Mincing 
Lane  surprised  the:  trade.  It  had 
been  thought  by  most  {>eople  that  the  heavy  i|iiantibicH 
which  were  to  be  offered  (l,:5f)0  tons)  would  have  exerted 
a  damping  effect  upon  enthusiasm,  but,  as  a  matter  of  fact, 
the  demand  was  strong  throughout,  and  prices  ruled  at  a 
high  level  all  through.  The  best  demand  was  for  the 
highest  grades,  while  medium  and  poorer  qualities  were  a 
bit  off  here  and  there.  Taken  all  in  all,  however,  the  sales 
revealed  a  degree  of  buying  power  which  came  as  a  surprise. 
Not  only  were  the  quantities  offered  at  auction  taken  up 
greedily,  but  the  demands  passing  in  the  private  market 
were  very  large,  and  substantial  business  was  concluded, 
while  there  is  still  a  fair  amount  doing.  It  has  to  be  re- 
membered, of  course,  that  the  present  is  the  period  of 
greatest  consumption,  so  that  a  rush  of  buying  was  to  be 
expected,  and  allowance  must  be  made  for  this ;  but  then,  on 
the  other  hand,  supplies  at  this  time  of  the  year  are  also 
very  large. 

On  the  whole,  a  pretty  good  opinion  is  mostly  entertained 
as  to  the  prospects  for  the  near  future.  Recently  prices  have 
shown  a  very  encouraging  degree  of  steadiness.  Speculative 
interest  has  been  of  a  limited  character,  both  here  and  in 
the  leading  Continental  centres,  while  the  demand  has  been 
practically  entirely  confined  to  the  trade,  and  the  opinion 
is  held  strongly  by  some  of  the  Continental  dealers  that  the 
consuming  trades  both  in  Europe  and  the  United  States  are 
but  poorly  provided  with  raw  material.  It  is  expected, 
indeed,  that  demands  will  expand  in  the  early  future  rather 
than  contract,  and  the  outlook  is  thus  viewed  with  some 
confidence.  The  very  unfavourable  aspect  of  affairs  in 
Brazil  is  bound  to  have  an  important  bearing  upon  the 
position  of  industry  along  the  Amazon  and  its  tributaries, 
and  this  cannot  but  affect  the  harvesting  of  the  rubber  crop, 
in  addition  to  which  the  price  is  so  low  as  to  constitute  a  very 
serious  impediment  to  the  operations  of  the  collectors.  The 
market  position  is  altogether  developing  soundly,  and  it  is  a 
matter  for  congratulation  that  there  is  not  to  be  any 
artificial  interference  with  prices  by  the  withholding  of 
supplies. 

The  chairman  of  the  Straits  Rubber  Co.,  in  dealing  with 
proposals  which  had  been  put  forward,  stated  a  few  days 
ago  that  while  he  and  his  co-directors  were  prepared  to 
support  any  scheme  which  in  their  opinion  was  calculated 
to  be  of  genuine  benefit  to  the  industry,  they  would  not  give 
their  support  to  any  proposals  to  raise  prices  artificially  by 
interference  with  the  ordinary  law  of  supply  and  demand. 
Without  control  of  production  it  would  be  futile  to  attempt 
to  control  prices,  and  when  the  necessity  arose  it  would 
probably  be  in  the  direction  of  reduced  supplies  that  the 
remedy  would  lie.  The  suggestion  that  a  cessation  of 
tapping  during  the  wintering  months  would  be  good  for  all 
concerned  was  receiving  the  closest  consideration,  and  the 
suspension  of  tapping  for  three  months  would  not,i  he 
thought,  necessarily  cause  any  disorganisation  of  the  labour 
force,  because  the  coolies  could  be  employed  profitably 
in  cultivating  the  soil,  overhauling  the  drainage  system, 
and  doing  other  plantation  work  which  could  not  be 
undertaken  during  the  harvesting  months.  Any  scheme 
of  this  kind,  however,  would  require  the  co-operation 
of  all  the  planters,  because  the  tappers,  as  a  rule, 
objected  to  do  any  work  other  than  tapping,  and,  unless 
the  scheme  were  generally  adopted,  there  would  be  a  danger 
of  those  estates  which  did  suspend  tapping  operations,  losing 
their  most  expert  tappers,  which  would  later  place  them  at 
a  serious  disadvantage.  Iu  view  of  the  fact  that  there  has 
been  a  good  deal  of  overtapping,  the  proposals  seem  to  be 
quite  reasonable,  and  conceived  in  the  best  interests  of  the 
industry,  and  it  only  remains  to  be  seen  what  result  will 
accrue.  Temporarily,  however,  as  has  been  pointed  out, 
such  a  process  of  resting  the  trees  must  inevitably  lead  to 
an  increase  in  the  costs  of  production,  though  this  would  be 
a  matter  which  would,  no  doubt,  adjust  itself  in  due  course. 
It  is  a  little  doubtful,  however,  whether  it  would  in  all  cases 
be  feasible  to  employ  tappers  in  the  way  suggested  while  the 
trees  were  wintering; 


Oi  page   we   pa 
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„,     .    ,  extracts  from  an  American   Government 

Trade  In  . 

India  report   on    the    poanblUtiei    of    inereased 

trade  in  Simla  in  electrical  gooda.    Thin 

report  has  been   drawn  up  by  a  Special  Commissioner  of  the 

American  Government  who  ban  recently  been  inquiring  into 

trade  conditions  in    India.     It  point*  to  a  largely  im  n 

trade    in   electrical    socialities   as   a    result   of  the  n 

developments  of  electric  supply   in   that  city,  and  contains 

some   valuable   information  gleaned  from  various  sources  on 

the  spot.     We  would   recommend  it  to  the  special  attention 

of  our  own   firms,  as  its  publication  in  America  is  likely  to 

lead  to  renewed  activity  on  the  part  of  American  electrical 

firms  in  India. 


A  case  which  presents  some  features 
Delay  in  Giving  Qj  jntere8t,  to  those  who    are   concerned 

Possession  of       ...  ,        ,  , 

a  Site  Wlt,k    contracts     f°r     'arSe    works     was 

for  Works,  decided  recently  in  the  King's  Bench 
Division.  The  question  was  this :  If, 
through  the  action  of  a  third  party,  the  employer  is  unable 
to  allow  the  contractor  to  commence  the  work  on  the  day 
named,  with  the  result  that  the  contractor  sustains  loss, 
who  is  responsible — the  employer  or  the  contractor  ':  In 
the  case  in  question  (Porter  v.  Tottenham  Urban 
District  Council)  (Times,  December  22nd)  it  appeared  that 
the  plaintiff  had  contracted  with  the  defendant  Council  to 
build  a  school  for  them  for  £11,043.  By  the  fourth  clause 
the  contractor  was  to  be  at  liberty  to  enter  on  the  premises 
immediately  after  signing  the  agreement  for  the  purpose  of 
executing  the  works,  to  begin  the  work  forthwith,  and  to 
deliver  up  the  premises  fit  for  use  within  ten  months  after 
the  date  of  the  contract,  subject  to  penalties.  The  site  of 
the  school  was  in  a  field  so  situated  that  access  could  only 
be  obtained  from  a  road  which  was  separated  from  the  field 
by  a  fence.  One  half  of  it  had  not  been  made  up.  The 
soil  of  the  road  was  vested  in  the  owner  of  an  adjoining 
building  estate.  The  defendants,  to  give  the  plaintiff  access 
to  the  site,  made  an  opening  in  the  fence  and  put  a  gate  in 
it.  The  plaintiff  began  the  work  on  February  20th, 
but  on  March  6th  he  received  a  letter  from  the 
owner  of  the  field  claiming  the  right  to  prevent 
carts  from  passing  over  what  he  claimed  to  be 
his  private  property,  and  threatening  an  injunction.  The 
plaintiff  had  no  alternative  but  to  give  an  undertaking  not 
to  proceed  with  the  work. 

Finally,  the  defendant  Council  were  obliged  to  begin 
legal  proceedings  to  obtain  an  injunction  against  the  adjoin- 
ing owner  on  May  11th.  It  was  in  respect  of  this  delay 
(from  March  6th  to  May  11th)  that  the  present  action  was 
brought  to  recover  from  the  defendants  the  damages  caused 
thereby. 

The  Official  Referee  gave  judgment  for  the  plaintiff  for 
£560  12s.  6d.,  holding  that  the  defendant  Council  were 
bound,  on  making  the  contract,  to  give  immediate  possession 
of  the  whole  site,  and  that  they  bad  failed  to  do  so. 

The  Appeal  Court,  however,  has  reversed  this  decision, 
holding  that  as  the  employers  were  not  responsible  for  the 
delay  in  the  contractor  reaching  the  site,  they  were  not 
liable  to  pay  damages. 

It  was  contended  that  the  employer  was  liable  for  any- 
thing that  might  happen  relating  to  his  title  to  or  posses- 
sion of  the  site,  and  that  therefore  be  was  liable  in  this  case 
for  the  consequences  of  the  interference  of  the  adjoining 
owner.  The  Court  held  that  the  employer  was  no  more 
responsible  than  he  would  have  been  if  performance  of 
work  had  been  prevented  by  force  majeure,  or  inevitable 
accident.  The  case  clearly  shows  the  desirability  of 
providing  for  a  contingency  of  this  kind  in  the  clearest 
possible  terms. 
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THE    MODERN    MOTOR. 


Bv  B.  F.  BUTLER. 


The  present  daj  motor,  both  in  design  and  perform- 
ance, is  a  long  waj  ahead  of  its  predecessor  of,  say, 
ten  years  ago. 

After  a  wide  experience  of  most  makes  of  motors, 
both  English  and  otherwise,  the  writer  lias  come 
to  the  conclusion  that  room  exists  for  still  further 
improvements,  particularly  in  regard  to  brush  gear, 
bearings  and  accessibility.  In  the  advertisement 
columns  of  a  technical  paper  recently,  about  twenty 
of  the  leading  makes  of  motors  were  advertised, 
and  every  one  supports  this  conclusion,  as  a  refer- 
ence to  each  will  show. 

A  is  a  motor  largely  used  by  a  firm  of  lift  makers. 
Its  most  objectionable  feature  is  the  bearings.  They 
appear  to  be  pressed  into  position,  and  it  is  almost 
impossible  to  remove  them  without  damage.  The 
endplates  are  held  in  position  by  means  of  rods 
passing  through  the  carcase.  This  makes  the  larger 
sizes  very  awkward  to  take  apart;  further,  unless 
care  be  taken  to  mark  both  the  endplate  and  the 
carcase— a  point  liable  to  be  overlooked — the  brush 
gear  will  not  come  in  the  right  position.  This  motor 
lias  one  rare  virtue— it  is  accessible. 

The  worst  feature  of  B  is  the  brush  gear.  The 
brush  holders  are  of  the  claw  type,  with  the  brushes 
gripped  at  the  end.  They  are  mounted  on  a  spindle 
bent  at  one  end  to  a  right-angle,  and  then  at  right- 
angles  again,  forming  a  crank.  'This  crank  is 
covered  with  insulating  material  and  clamped  in 
the  rocker.  The  simplest  way  to  regulate  the  ten- 
sion on  the  brushes  is  to  move  the  crank.  This 
moves  the  brushes  out  of  the  correct  position  and 
also  alters  their  bedding  on  the  commutator.  The 
leads  are  brought  into  the  motor  under  the  bottom, 
of  the  endplate,  and  connected  to  terminals  fixed 
therein  iu  such  a  position  that  oil,  dirt,  and  carbon 
dust  fall  on  them.  The  endplate  on  the  driving 
side  is  cast  solid  without  any  openings.  The  good 
point  of  this  motor  is  the  bearings,  which  are  first- 
class  both  in  fit  and  material. 

Jn  C  the  brush  gear  completely  covers  the  open- 
ings in  the  endplate,  cleaning  and  adjusting  being 
almost  impossible.  The  field  coils  are  held  in  place 
by  pole  tips  fitted  with  countersunk  screws,  so  that 
to  remove  a  field  coil  it  is  usually  necessary  to 
rig  up  a  ratchet  drill  fitted  with  a  screwdriver  in 
place  of  a  drill,  often  a  lengthy  job  on  outside  re- 
pair work.  To  examine  the  oiling  arrangements  a 
small  hole  is  provided,  usually  fitted  with  a  set 
screw.  With  difficulty  the  ring  can  be  seen,  the 
quantity  of  oil  can  only  be  guessed  at. 

I)  is  a  very  good  motor.  Even  in  70-u. i\  sizes, 
however,  the  carcase  is  cast  in  one  piece,  and  this 
makes  the  removal  and  replacement  of  the  armature 
awkward.  Two  terminal  boxes  are  provided,  and  the 
armature  and  field  wires  festoon  round  the  outside 
of  the  machine  and  into  these  boxes.  A  much  . 
neater  and  safer  way  would  be  to  take  the  leads 
through  the  carcase  and  straight  into  the  terminal 
box. 

E  is  of  Continental  origin.  The  plain  shunt  type 
is  very  accessible,  but  the  interpole  type  is  crowded, 
and  sometimes  a  permanent  resistance  in  series  with 
the  field  is  tucked  away  inside  the  carcase.  A  very- 
bad  feature  of  this  mo:  driving  end  of  the 
shaft,  which  is  of  the  same  diameter  throughout. 
If  the  journal  yets  worn,  or  scored,  and  has  to  be 
turned  down,  the  pulley,  or  pinion,  must  be  bushed. 
Tf  the  bearing  portion  only  was  larger  it  could  be 
turned  down  without  affecting  the  remainder,  and 
the  bearing,  in  this  case  white  metal,  could  be  run 
up  and  bored  out  to  suit. 

F  comes  from  the  North,  and  in  the  larger  sizes 
is  a  good  motor.  The  smaller  sizes,  however,  have 
one  bad  fault ;  in  the  brush  gear  no  radial  adjustment 


is  possible.  When  new  the  brush-holders  form  an 
acute  angle  to  the  commutator,  and  the  brushes 
cover  several  segments.  As  the  commutator  is 
turned  down,  the  holders  must  be  twisted  around 
the  spindles  until,  finally,  they  are  at  right  angles 
to  the  commutator  and  only  cover  about  half  the 
original  number  of  segments.  This  could  be  avoided 
bv  making  the  holes  for  the  spindle  bushes  slotted 
instead  of  circular,  thus  allowing  the  holders  to 
'"  follow  up  "  when  the  commutator  is  reduced  in 
diameter. 

(i  is  noted  for  the  number  of  new  types  that  ap- 
pear. Of  ordinary  plain  shunt  motors,  seven  differ- 
ent types  are  in  use  in  one  works.  In  what  appears 
to  be  the  most  used  type,  the  carcase  is  split  and 
the  halves  are  held  together  by  means  of  set  screws, 
the  heads  of  which  lit  snugly  into  recesses.  To  turn 
them  it  is  necessary  to  use  a  special  box  spanner 
with  very  thin  sides  to  fit  the  recesses.  The  recess, 
or  seating,  for  the  commutator  end  endplate  is  made 
sufficient  in  diameter  to  admit  of  the  armature  being 
removed  without  lifting  the  top  half  of  the  motor. 
But  the  brush  rocker  is  cast  in  one  piece,  and  is  too 
big  to  come  out  first.  As  a  consequence,  if  the  motor 
is  gear  driven  and  the  top  half  cannot  be  lifted,  it 
is  usually  necessary  to  remove  the  driven  shaft  or 
else  to  slew  the  motor  round.  The  simple  expedient 
of  casting  the  rocker  in  halves  with  lugs  for  bolting 
together  would  obviate  all  this,  and  enable  repairs 
to  be  made  in  half  the  time. 

H  is  notable  for  the  ease  with  which  it  flashes 
over.  One  type  of  brush  holder  consists  of  flimsy 
stampings,  tension  being  applied  through  a  stamped 
worm  and  wheel.  One  flash-over  usually  settles  the 
lot.  Some  time  ago  I  noticed  an  emery  wheel  driven 
by  such  a  motor.  The  whole  of  the  brush  gear  was 
covered  with  insulating  tape,  as  a  make-shift  to 
keep  the  machine  going. 

I  has  the  pole  tips  held  on  by  means  of  counter- 
sunk screws  through  the  face.  These  sometimes 
work  loose  and  damage  the  armature.  In  the  larger 
sizes,  the  base  is  much  too  small,  the  70-H.p.  size 
being  only  two  inches  wider  than  the  i5-H.i\  size 
of  another  make.  I  once  came  across  a  watertight 
crane  motor  by  this  firm.  The  armature  leads  were 
brought  through  watertight  glands  in  the  bottom 
of  the  motor  and  cut  off  to  exact  length,  no  pro- 
vision being  made  for  moving  the  brush  gear.  When 
the  bottom  brushes  required  attention,  it  was 
necessary  to  cut  the  brush  leads  in  order  to  turn 
the  rocker. 

In  the  smaller  sizes  of  J  it  is  not  possible  to  alter 
the  pressure  on  the  brushes,  and  it  is  practically 
impossible  to  clean  the  commutator  even  with  the 
block  of  wood  supplied   for  the  purpose. 

K  is  fitted  with  claw  type  brush  holders.  To  alter 
the  pressure  on  the  brushes  takes  ten  minutes.  It  is 
necessary  to  remove  the  commutator  end  covers, 
take  off  the  top  of  the  terminal  box,  remove  the 
"line"  and  armature  cables,  also  the  brush  leads, 
take  out  two  set  screws  holding  the  rocker  in  place, 
pull  the  rocker  round,  and  then,  if  the  special  span- 
ner supplied  for  the  purpose  is  not  lost,  the  pressure 
can  be  altered. 

L  is  much  advertised  in  small  sizes.  In  a  number 
I  have  seen,  the  brush  spindles  are  brought  through 
the  endplate  and  the  leads  connected  to  the  ends, 
no  attempt  being  made  to  cover  up  the  live  metal, 
even  6n  480  volts.  A  few  months  ago  the  writer 
came  across  a  motor  of  about  15-H.P.  by  this  firm, 
the  fields  of  which  call  for  notice.  Each  coil  was  in 
two  portions,  an  inner  one  fitting  on  to  the  pole 
piece,  and  an  outer  one  large  enough  to  slip  over 
it.  The  coils  were  connected  up  as  shewn  in  the 
diagram,  p.  605.  It  will  be  noticed  that  nearly  the 
full  voltage  of  the  supply  is  across  the  coil  marked  2. 

M  is  by  one  of  the  largest  makers  in  the  world. 
The  means  of  altering  the  pressure  on  the  brushes  is 
crude.     The  inner  end  of  a  spiral  spring  is  squared 


Vol.  71. 


no.  i.kuh,  A.-...I.  km'jii.i      THE    ELECTRICAL    REVIEW. 


and  fits  "ii  to  a  squared  spindle.     The  outer  end 
presses  on  the  brash,     i  ■   the  prea  ure  il  i 

necessarj    to  move  the  spindle  through  a  quartei 
turn.    This  puts  too  much  pressure  on,  and  furthei 
adjustments  have  to  be  made  bj  m<  ans  of  a  pair  of 
pliers,  to  the  outer  end  of  the  spring,     In  the  trac 
tion  motors  of  the  same  linn,  the  square  spindle  ha 
a  wheel  which  gears  with  a  small  worm,  slotted  at  the 
top  to  fit  a  screwdriver.     This  is  an  ideal  arran 
merit,  as  the  pressure  can  be  adjusted  to  a  nicety,  or 


Faulty  Connection  of  Field  Coils. 


the  spring  held  clear  for  changing  brushes.  In  the 
ordinary  shunt  motor  the  field  coils  are  connected 
together  by  several  very  fine  wires,  quite  strong 
enough  electrically,  but  weak  mechanically,  and 
easily  damaged,  also  inconvenient  for  testing  out. 

N  is  another  very  old  make.  The  earlier  machines 
were  most  awkward  to  take  apart,  as  the  feet  of 
the  motor  were  cast  on  the  endplates.  The  present 
types  are  much  better,  but  the  leads  are  brought  out 
from  holes  drilled  in  various  parts  of  the  carcase. 
Also  the  gauze  covering  the  openings  in  the  end- 
plates  is  held  in  .place  by  screws  fixed  inside,  im- 
possible to  get  at  and  dangerous  should  they  work 
loose. 

O  is  like  the  curate's  egg — good  in  parts.  The 
brush  gear  is  distinctly  poor  and  of  the  claw  type. 
The  copper  strips  for  shunting  the  current  from  the 
springs  get  broken  off  after  the  brush  has  been  lifted 
a  few  times;  flexible  pigtails  should  be  used.  The 
field  coils  are  very  inaccessible,  it  is  impossible  to 
get  to  the  connections,  even  in  the  70-H.P.  sizes.  The 
strong  point  of  this  make  is  its  commutation.  I 
have  in  mind  a  70-H.p.  working  on  480  volts  and  tak- 
ing 250  amps,  without  a  spark  at  starting. 

Most  of  the  machines  mentioned  are  by  the  lead- 
ing makers,  and  the  article  is  not  written  in  any 
spirit  of  complaint,  but  to  indicate  the  lines  along 
which  further  improvements  may  be  effected.  The 
designer  usually  knows  and  does  his  work  well,  but 
as  a  rule  suffers  from  lack  of  operative  experience. 
Let  him,  when  designing  a  machine,  carry  out  men- 
tally a  few  simple  operations,  such  as: — disconnect 
quickly  each  field  coil  for  individual  testing,  fill  the 
bearings  with  oil  when  the  motor  is  mounted  upon 
a  ceiling  or  inverted,  change  a  set  of  brushes,  clean 
the  inside  of  a  motor  from  the  driving  end,  tighten 
up  any  of  the  lower  pole  pieces. 

Finally,  it  would  be  very  convenient  if  makers 
would  stamp  the  value  of  the  shunt  current  on  the 
name  plate  as  a  guide  for  wiring  and  also  the  selec- 
tion of  control  gear;  the  best  English  starters  are 
turned  out  by  a  firm  that  do  not  make  motors. 


Liverpool. — Proposed  Tramway  Goods    Traffic. — 

The  City  Council  has  referred  back  the  resolution  of  the  Tram- 
ways Committee  that  the  general  manager  be  instructed  to  enter 
into  negotiations  with  other  tramway  authorities  with  the  object 
of  inaugurating  a  service  of  one  or  two  motors  and  trailers  for  the 
conveyance  of  eroods.  It  was  agreed,  however,  to  communicate 
with  the  Dock  Board  as  to  the  congestion  at  the  Docks,  and  to 
report  to  the  Council  on  the  result  of  the  negotiations. 


SUPERHEAT 


I'.v  "WHISTLE1  M. LD 


1 1    ,     generally   rei  ognised  thai    the   use   of    .»■■ 
heated  iteam  raisei  the  efficiency  of  turbines  as  well 
.,    reciprocating  engines     This  increase  in  efficiency 

is  greater  than  one  would  expect   from  a  considcra 
tion   of   the   heat    diagram   of   expanding   steam, 
that  the  cause  for  the  improvement  has  to  be  sought 
in  other  directions.    Figure  I  represents  to  scab 
temperature  entropy  or  heat  diagram,  for  a  pound 
of  steam  which  has  been  expanded  from  an  abso- 
lute pressure  of  200  lb.   to  an   absolute  pressure  of 
one  pound,  or  a  vacuum  of  -'8  inches. 

When  this  expansion  takes  place  the  temperature 
of  the  steam  falls  because  its  heat  is  being  con- 
verted into  energy,  and,  if  the  steam  was  saturated 
to  begin  with,  a  gradually  increasing  quantity  will 
condense. 

If,  on  the  other  hand,  extra  heat  is  imparted  to 
the  steam  as  it  expands  to  maintain  its  temperature 
constant,  no  condensation  will  take  place.  This 
expansion  at  constant  temperature  is  known  as 
isothermal  expansion,  and  is  represented  by  the 
line  C  D,  but  the  expansion  with  falling  tempera- 
ture, that  is  with  no  heat  either  imparted  to  the 
steam  or  extracted  from  it,  is  known  as  adiabatic 
expansion,  and  is  represented  by  the  vertical  line 
C  E.  Should  heat  be  taken  from  the  steam  during 
its  expansion,  by  radiation  from  the  cylinder  walls, 
or  other  similar  causes,  the  expansion  will  be  rep- 
resented by  the  dotted  line  C  N,  the  slope  of  this 
line  depending  on  the  rate  at  which  heat  is  being 
lost.  If  we  consider  the  expansion  of  dry  steam, 
without  any  superheat  and  without  any  loss  due 
to  radiation,  from  an  absolute  pressure  of  200  lb. 
to  a  vacuum  of  28  inches,  the  amount  of  heat,  and 
therefore  of  work,  which  can  be  usefully  employed 
is  comprised  in  the  area  A  B  C  E,  and  the  thermal 
effciency  would  be  the  ratio  of  the  area  A  B  C  E 
to  the  area  H  A  B  C  E  K. 

The  area  A  B  C  D  represents  the  work  that 
would  have  been  done  by  the  steam  had  no  con- 
densation taken  place,  so  that  the  area  E  C  D  rep- 
resents the  energy  lost  due  to  condensation.  At 
the  end  of  the  expansion  therefore  the  length  of 
the  line  A  E  represents  the  weight  of  steam  and 
the  length  E  D  represents  the  weight  of  water 
derived  from  the  original  quantity  of  steam. 

By  superheating  the  steam  from  a  temperature 
of  381  degrees  Fahrenheit  (the  temperature  of  satu- 
rated steam  at  an  absolute  pressure  of  200  lb.) 
to  a  temperature  of  531  degrees  Fahrenheit  (150  de- 
grees of  superheat),  we  add  the  area  E  C  F  G  to 
the  area  of  useful  work  represented  by  A  B  C  E, 
but  the  gain  is  only  apparent  because  we  have  also 
added  to  the  quantity  of  heat  which  passes  on  to  the 
condenser  the  area  K  E  G  L,  so  that  the  thermal 
efficiency  now  stands  as  the  ratio  of  the  area 
A  B  C  F  G  to  the  area  H  A  B  C  F  L. 

Though  this  gain  in  thermal  efficiency  is  only 
very  slight,  nevertheless  there  is  improvement  in 
other  directions,  and  turbine  makers  reckon  on  an 
average  of  one  per  cent,  increase  in  efficiency  for 
every  10  degrees  of  superheat.  Superheat  means 
that  there  is  a  lower  percentage  of  moisture  in  the 
steam,  the  length  G  D  now  representing  the  amount 
of  water  at  the  end  of  the  expansion.  With  satu- 
rated steam  condensation  commenced  immediately 
the  expansion  took  place,  but  with  superheated 
steam  no  condensation  begins  till  the  line  F  G  has 
crossed  the  steam  curve  C  D,  so  that  during  the 
earlier  part  of  the  expansion  the  steam  was  quite 
dry. 
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It  has  been  proved  by  experiment  that  wet  steam 
flows  through  narrow  passages  far  more  readily 
than  dry  steam,  so  that  the  benefit  of  using  super- 
heated steam  at  the  high-pressure  end  of  the  steam 
engine  where  there  are  possibilities  of  leakage  past 
valves  and  ports  is  evident. 

When  saturated  steam  enters  a  cylinder,  a  good 
deal  is  wasted  because  it  condenses.'  The  metal  sur- 
faces that  the  steam  comes  in  contact  with  are 
colder  than  the  incoming  steam  because  they  have 
just  been  in  contact  with  the  exhaust  steam  at  a 
much  lower  temperature;  this  condensation  is  in 
addition  to  the  normal  condensation  which  takes 
place  because  of  the  expansion,  and  greatly  in- 
creases the  skin  friction  between  the  piston  and 
cylinder,  besides  doing  no  useful  work  because  the 
water  cannot  expand.  Superheated  steam  would 
have  been  cooled  also  for  the  same  reason,  but  it 
carries  surplus  heat  which  it  can  give  up  with- 
out causing  itself  to  condense,  and  the  walls,  if  wet, 
would  probably  be  dried  so  that  not  only  is  conden- 
sation loss  eliminated,  but  sometimes  the  water  on 
the  cylinder  walls  is  evaporated. 

It  is  a  well-known  fact  also  that  wet  metal  sur- 
faces conduct  heat  away  far  more  readily  than  dry 
metal  surfaces.  Even  the  labourers  who  work  in 
sugarhouses  are  aware  that  the  tea  cans  which  they 
place  on  hot  plates  will  come  to  the  boil  much 
quicker  if  they  spill  some  water  on  the  plate  and 
stand  the  can  in  the  pool.  Saturated  steam  keeps 
the  cylinder  walls  perpetually  covered  with  a  film 
of  moisture,  and  thus  causes  a  far  greater  loss  by 
radiation  than  superheated  steam  would  have  done 
in   spite  of  its  higher  temperature.      We   see   from 
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Fro.  1. 


Fig.  2. 


the  dotted  line  C  N  in  figure  i  that  the  radiation 
loss  is  capable  of  cutting  off  a  good  deal  of  the 
useful  heat  area. 

These  considerations  would  seem  to  show  that  the 
use  of  superheated  steam  improves  the  efficiency  of 
reciprocating  engines  by  reducing  skin  friction, 
initial  condensation  and  radiation  losses,  thereby 
enabling  the  performance  to  approximate  more 
nearly  to  the  theoretical  efficiency  than  the  use  of 
saturated  steam  is  able  to  do.  In  the  early  days 
of  the  steam  turbine,  Mr.  Parsons  arranged  for 
live  steam  to  be  admitted  at  various  points  in  the 
turbine  to  maintain  the  steam  dry  throughout  its 
expansion. 

The  result  was  that  the  area  E  C  D  in  figure   i 


was  ;idded  to  the  heat  area,  which  was  usefully  em- 
ployed when  saturated  steam  was  used.  The  actual 
thermal  efficiency,  however,  was  reduced  by  this 
arrangement,  because  ttie  area  RED  M  was  added 
to  the  lost  heat  area  H  A  E  K.  By  actual  measure- 
ment it  will  be  found  that  the  thermal  efficiency 
represented  by  the  area  A  B  C  D  to  the  area 
H  A  B  C  D  M  is  less  than  the  thermal  efficiency 
represented  by  the  ratio  of  the  area  A  B  C  E  to 
the  area  H  A  B  C  E  K. 

In  spite  of  the  fact  that  the  thermal  efficiency  was 
less  for  this  isothermal  expansion  than  for  the 
adiabatic  expansion  of  saturated  steam,  the  extra 
heat  supplied  produced  an  improvement  in  the  tur- 
bine efficiency,  due  in  this  case  also  to  the  fact  that 
the  dry  steam  enabled  the  turbine  performance  to 
approach -more  closely  to  the  theoretical  result  than 
wet  steam  was  able  to  do.  With  turbines  the  wet- 
ness of  the  steam  acts  somewhat  differently  than  in 
the  case  of  reciprocating  engines. 

Instead  of  skin  friction  on  the  cylinder  walls,  wet 
steam  produces  friction  on  the  blade  surfaces.  As 
the  blade  area  in  turbines  is  very  large,  the  loss 
due  to  this  water  friction  is  a  serious  item.  Initial 
condensation  due  to  differences  between  the  tem- 
perature of  the  steam  and  the  temperature  of  the 
blades  is  not  very  great  because  the  expansion  of 
the  steam  takes  place  in  far  more  stages  in  the  tur- 
bine than  in  the  reciprocating  engine,  so  that  the 
fall  of  temperature  in  each  stage  is  small.  Another 
effect  of  superheating  steam  is  to  increase  its  volume 
as  compared  with  saturated  steam  under  the  same 
pressure,  for  we  know  that  the  volume  of  a  gas  at 
constant  pressure  is  proportional  to  its  absolute 
temperature.  At  a  pressure  of  150  lb.  by  gauge, 
the  temperature  of  saturated  steam  is  366  degrees 
Fahrenheit,  or  827  degrees  absolute.  If  this  steam 
is  superheated  to  560  degrees  Fahrenheit,  or  1,021 
degrees  absolute,  its  volume  will  be  increased  by 
more  than  22  per  cent. 

In  the  high-pressure  end  of  a  reaction  turbine,  the 
length  of  the  blades  is  very  small,  because  the  sec- 
tional area  of  the  drum  on  which  these  blades  are 
mounted  must  be  kept  fairly  large  to  ensure  rigidity, 
and  the  volume  of  the  steam  used  is  comparatively 
small.  This  means  that  the  blades  are  sometimes 
not  more  than  three-eighths  of  an  inch  long,  and 
the  area  of  the  clearances  at  the  blade  tips  bears  a 
large  ratio  to  the  blade  area.  An  increase  of  over 
22  per  cent,  in  the  volume  of  the  steam  used  means 
that  the  blade  lengths  can  be  appreciably  increased, 
so  that  a  large  reduction  is  made  in  the  proportion 
of  steam  which  leaks  past  the  blade  tips  without 
doing  useful  work. 

In  impulse  turbines  where  the  pressure  of  the 
steam  is  changed  into  velocity  by  expansion,  super- 
heat reduces  the  quantity  of  water  which  is  formed 
during  the  expansion,  and  so  reduces  the  blade 
friction. 

In  order  to  eliminate  water  completely  from  the 
steam,  Dr.  Ferranti  has  designed  a  turbine  in  which 
superheated  steam  is  used;  after  the  first  expansion 
and  before  all  the  superheat  has  been  exhausted, 
the  steam  is  resuperheated  before  doing  its  work 
in  the  next  stage. 

Figure  2  shows  the  heat  diagram  for  this  method 
of  working.  C  D  represents  the  dry  saturated 
steam  curve,  the  initial  superheat  carries  the  dia- 
gram to  the  point  O,  the  subsequent  adiabatic 
expansion  brings  the  area  down  to  R,  then  further 
superheating  and  expansion  produces  the  area 
C  O  R  P  D.  While  this  heat  area  produces  only  a 
slightly  better  thermal  efficiency  than  that  of  satu- 
rated steam,  the  improvement  in  turbine  effici 
ency  is  remarkable,  and  is  due  entirely  to  the  dry- 
ness of  the  steam  throughout  the  expansion,  which 
enables  us  to  obtain  a  closer  practical  realization  of 
theoretical  conditions  than  is  possible  without 
superheat. 
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NOTES    FROM    CANADA. 
[KHOM  OUii  BPK0L41  OOBRBBFOVDKKT.] 

The  town  of  Gait,  Ontario,  together  with  other  sur- 
rounding places,  is  trying  to  induce  the  I  irand 
Trunk  Railway  to  electrify  the  branch  which  runs 
to  Elmira.  It  was  recently  reported  that  K;is" 
electric  cars  would  be  put  into  service  in  about  a 
month. 

Every  week  almost  sees  a  new  set  of  towns  and 
villages  trying  to  impress  on  the  Hydro-Electric 
Power  Commission  of  Ontario  the  advantages  to  be 
gained  by  running  an  electric  railway  through  their 
district.  The  Dominion  Government  will  be  asked 
to  grant  the  usual  subsidy  ($6,400  per  mile)  for  any 
such  railways  as  may  be  constructed  by  the  Com- 
mission. 

Extensions  are  to  be  made  to  the  following  street 
railway  systems :  Saskatoon  and  Regina  in  Saskat- 
chewan, Eort  William  in  Ontario,  and  Lethbridge 
in  Alberta.  An  electric  line  is  proposed  to  connect 
Thamesville  and  Sombra,  one  to  run  from  Gait  to 
Hamilton,  another  to  run  from  Guelph,  through 
Hespeler,  Preston,  Gait  and  Brantford,  while  the 
Mount  McKay  and  Kakabeka  Falls  Railway  Co., 
which  operates  in  the  Fort  William  district,  proposes 
to  electrify  its  road  and  carry  out  extensions,  the 
power  for  which  would  be  obtained  from  the  Kami- 
nistiquia  Falls  Power  Co.,  at  any  rate  at  the  corn- 
being  visited  at  the  present  time. 

A  committee  has  recently  been  formed  under 
powers  granted  by  the  Legislature  of  Nova  Scotia 
to  inquire  into  the  application  of  electricity  in  the 
coal  mines  of  the  Province.  This  Commission  is 
expected  to  report  this  summer;  various  mines  are 
being  visited  at  the  present  time. 

Anyone  who  has  visited  Niagara  Falls  will  know 
what  pains  have  been  taken  by  the  Queen  Victoria 
Niagara  Falls  Park  Commission  to  make  beautiful 
walks  and  lawns  on  the  Canadian  side  of  the  river. 
This  year  it  is  probable  that  a  magnificent  green- 
house will  be  built  close  to  the  brink  of  the  Horse- 
shoe Falls,  and  some  17  acres  of  land  close  to  the 
Brock  Mountains  will  be  laid  out  to  form  part  of  the 
splendid  park  system  which  at  present  reaches  from 
the  power  houses  to  the  suspension  bridge,  and  will 
some  day  probably  be  continued  right  down  to 
Queenstown. 

The  Dominion  Government  has  recently  decided 
to  purchase  the  site  on  Long  Cove,  Esquimault, 
B.C.,  for  the  construction  of  a  new  dry  dock  capable 
of  accommodating  the  largest  ocean  liners  afloat; 
the  cost  will  be  about  £800,000.  No  doubt  there  will 
be  some  electrical  work  in  connection  with  this 
scheme. 


THE  ELECTRIC    LIGHTING    OP   COTTAGES. 


By  W.  FENNELL,  M.I.E.E. 


(Abstract  of  paper  read  before  the  INSTITUTION  OF  ELECTRICAL 
Engineers  at  Birmingham,  March  25th,  1914.) 

Electricity  has  for  so  many  years  been  looked  upon  by  the 
public— and  even  by  electrical  engineers  themselves — as  a  very 
convenient  but  rather  expensive  form  of  lighting,  that  it 
requires  considerable  imagination,  even  to-day,  to  contemplate 
the  installation  of  electric  light  in  hundreds  of  cottages  in- 
habited by  the  poorest  people  and  rented  at,  say,  3s.  to  4s. 
per  week. 

Wednesbury,  like  many  Midland  towns,  is  not  an  attractive 
residential  area;  the  richer  people,  for  the  most  part  live  out- 
side, and  the  workers  form  nine-tenths  of  the  population.  In 
developing  the  demand  for  electricity  on  the  usual  lines,  most 
of  the  larger  houses  and  shops  were  soon  connected.  Reduced 
rates  for  licensed  premises  brought  almost  all  these  houses  on 
the  mains,  and  the  smaller  shops  followed  when  a  free-wiring 
scheme  was  introduced;  but  not  even  free-wiring  coupled 
with  the  rateable-value  system  of  charge,  or  slot  meters,  in- 
duced the  £8  to  £18  householder  generally  to  take  a  supply  of 
electricity.  With  these  small  consumers,  the  convenience  of 
gas  for  cooking,  and  the  cheapness  of  the  apparatus,  are  greatly 
in  its  favour. 
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tomed  to  weekly  payments  for  rent,  clothes,  and  furniture, 
they  usually  set  aside  their  money  regularly  for  this  purpose 
before  spending  the  balance." 

In  view  of  this  very  favourable  report,  the  author  felt  safe 
in  adopting  a  weekly  payment  system  for  electricity,  and  the 
following  is  a  summary  of  the  arrangements  adopted. 

These  small  houses  arc  in  blocks,  and  one  service  will  supply 
from  5  to  15  houses.  The  plan  adopted  is  to  put  an  ordinary  7/ 18 
S.W.G.  service  into  the.  most  convenient  house,  terminating 
it  in  a  service  fuse.  From  the  fuse  a  twin  lead-covered  cable 
is  carried  either  inside  or  outside  the  houses,  along  the  row, 
and  is  looped  into  each  house  to  be  supplied.  If  any  house 
in  a  row  is  not  to  be  connected,  a  loop  is  left  in  the  wire  ready 
to  insert  when  the  tenant  decides  to  come  on,  which  is  almost 
certain  when  a  change  of  tenancy  occurs.  The  cost  of  the 
service  averages  15s.  per  house,  whereas  the  cost  of  an  ordinary 
service  for  a  few  lights  is  about  £3  8s.  The  saving  in  capital 
charges  is  thejefore  very  considerable. 

Each  house  is  provided  with  a  wall-plug  socket,  which  takes 
the  sub-service  wires ;  the  plug  itself  is  connected  by  mean3  of 
flexible  wires  to  a  pair  of  bow  cut-outs.  This  arrangement 
provides  a  double.-pole  fuse  and  switch  ample  for  disconnecting 
a  120-watt  installation,  and  is  cheaper  and  less  liable  to  cor- 
rosion, etc.,  than  an  ordinary  double-pole  switch.  The  wiring, 
which  commences  at  the  bow  cut-out,  is  quite  ordinary  and 
requires  no  comment. 

The  cost  of  the  wiring  and  fittings  without  lamps  averages 
£1  10s.  to  £1  13s.  6d.  per  house.  A  local  switch  is  at  present 
allowed  for  each  light,  but  the  substitution  of  key-holders  is 
being  considered.  Experiment  is  necessary  to  see  whether 
the  extra  consumption  due  to  the  absence  of  easy  switching 
is  of  more  importance  than  the  reduced  cost  of  wiring. 

Three  lamps  are  supplied,  two  being  40-watt  metal-filament 
lamps  (one  for  each  of  the  downstairs  rooms),  and  one  an  8-c.p. 
carbon  lamp  for  the  front  bedroom.  There  is  no  demand  for 
light  in  the  other  bedrooms. 

To  prevent  any  but  authorised  lamps  being  used,  the  simple 
expedient  of  using  Edison  screw  caps  and  lamp-holders  is 
adopted.  This  has  been  quite  effective;  lamps  with  this  cap 
cannot  be  bought  in  small  quantities,  yet  there  is  no  extra 
expense  for  either  holder  or  lamps.  The,  only  screw  lamps 
stocked  at  the  works  are  40-watt  metal-filament  or  8-c.p. 
carbon ;  no  mistake  can  therefore  be  made.  When  lamps  are 
supplied  free  of  charge  it  is  unlikely  that  consumers  will  buy 
lamps  by  the  dozen  in  order  to  defraud  the  supply  authority. 
The  weekly  visit  of  the  collector  also  acts  as  a  check. 

The  charges  must  cover  the  cost  of  supply  of  electrical 
energy,  free  wiring,  lamps,  repairs,  and  the  expenses  of  col- 
lection. It  was  estimated  that  an  average  of  about  7Jd.  per 
week  per  house  would  easily  cover  the  cost.  The  cost  of 
supplying  electricity  at  Wednesbury  is,  including  all  charges 
such  as  interest  on  and  repayment  of  loans,  £7  per  kilowatt 
of  maximum  load  on  the  power  station  plus  0.35d.  per  kilowatt- 
hour.  These  figures  leave  a  small  margin.  The  assumption 
was  made  that  the  absence  of  a  meter  would  mean  a  certain 
amount  of  waste,  so  a  fairly  high  average  consumption  has 
been  taken,  viz.,  6  hours'  use  of  the  maximum  demand  per 
night  throughout  the  year.  It  was  assumed  that  the.  average 
maximum  demand  at  the  time  of  the  peak  load,  which  is 
between  4  and  5.30  p.m.,  would  be  50  watts;  but  experience 
has  shown  this  to  be  rather  too  high  a  figure.  The  lamps  in 
use  are  easily  counted,  without  calling  at  the  houses,  by  taking 
note  of  the  illuminated  windows.  Visits  show  that  the  num- 
ber of  lamps  in  use  between  4.45  and  5.30  p.m.  amounts  to  108 
per  100  cottages.  Later  on,  after  tea,  the  demand  is  higher, 
but  that  does  not  matter,  because  the  power  load  must  be 
"off"  when  the  workmen  and  women  are  at  home.  One  is 
therefore  certain  of  a  high  diversity  factor  for  this  demand. 

Based  upon  a  peak-load  demand  of  45  watts  per  house,  and 
a  6  hours'  use  of  this  load  per  day,  an  annual  consumption  of 
100  units  is  obtained.  The  cost  of  electricity  supply  is  5s.  6d. 
per  annum  for  the  standing  charges,  and  2s.  lid.  for  the 
energy  consumed,  or  a  total  of  8s.  5d.  The  revenue  at  7Jd.  per 
week  amounts  to  £1  12s.  6d.  per  annum.  The  7Jd.-per-week 
average  income  is  obtained  as  follows:  June  and  July  5d., 
May  and  August  6d.,  April  and  September  7d.,  March  and 
October  8d.,  February  and  November  9d.,  January  and  Decem- 
ber 10d.,  so  that  consumers  pay  approximately  in  proportion 
to  the  use  at  different  times  of  the  year,  and  new  consumers 
may — and  do — start  taking  current  on  a  fair  basis  at  any  time. 
Collection  is  carried  out  on  a  commission  basis,  which  has 
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been  found  to  be  satisfactory.  A  collector  working  insurance 
or  other  business  is  engaged,  and  he  knows  how  to  deal  with 
th<  n  consumers.  Payment  is  made  in  advance  on  the  Monday 
or  Tuesday,  and  the  consumer  is  liable  to  be  cut  off  on  the 
day  following  a  failure  to  pay.  A  copy  of  the  application 
lorn i  is  given  as  an  appendix  to  the  paper. 

scheme  is  extremely  popular;  it  has  grown  from  an 
experimental  '2-5  consumers  to  250  within  18  months,  and  this 
without  any  canvassing  or  pushing.  It  is  quite  usual  for  a 
poor  woman  to  call  for  a  few  forms,  sav  a  dozen,  and  to  bring 
in  signed  within  a  week.  Gas  is  Is.  lid.  per 
1,000  cubic  feet,  so  that  it  cannot  be  said  that  dear  gas  is  the 
cause  of  the  success  of  the  scheme.  The  actual  experience 
obtained  with  regard  to  the  following  points  is  of  great 
importance  :  — 

Arrears  keep  fairly  steady  and  are  on  an  average  about  equal 
to  one  week's  rental.  Lamp  breakages  do  not  average  one 
lamp  per  socket  per  annum.  Empties  are  no  more  numerous 
here  than  in  other  premises,  and  further,  those  houses  fitted 
with  electric  light  are  sought  after. 

Although  consumers  are  in  no  way  bound  to  continue  the 
supply  for  a  definite  period,  there  have  been  very  few  per- 
manent disconnections,  certainly  not  more  than  2  per  cent. 

Bad  debts  can  be  kept  as  low  as  desired ;  payments  are 
made  in  advance.  Even  with  fairly  lenient  treatment  the  bad 
debts  have  not  exceeded  1  per  cent. 

There  are  several  causes  which  tend  to  check  waste.  The 
first,  and  perhaps  the  greatest,  is  the  sense  of  fairness  which 
exists  in  the  working  class,  and  the  second  is  the  weekly  visit 
of  the  collector.  The  consumers  live  in  blocks,  and  the  doings 
of  any  one  tenant  are  known  to  all,  so  that  one  person  at  least 
will  report  waste.  As  a  matter  of  fact,  the  energy  consumed 
costs  so  little  that  any  possible  waste  can  be  ignored.  The 
important  point  is  not  waste  of  energy,  but  excess  maximum 
demand.  This  is  easily  observed,  and  it  has  been  shown  that 
it  does  not  occur. 

The  revenue  account  works  out  as  follows : — 

Per  Ann. 
Electricity —  s.    d.        s.  d. 

Kilowatt  charge  (45  watts  at  £7  per  kw.)  ...    5    6 

Unit  charge  (100  units  at  0.35d.)      2  11 

8    5 

Lamps — Two  metal-filament  and  one  carbon 4    3 

Repairs  1    0 


Income — 52  weeks  at  7Jd- 

Less  commission,  7  per  cent. 
Less  bad  debts,  etc.,  3  per  cent. 


1  12    6 


S    4 


13    8 


19    2 

Profit  per  consumer         15    6 

The,  word  profit  here  means  surplus  after  paying  all  charges, 
including  interest  on  and  repayment  of  loans  for  machinery 
and  mains.  If  these  interest  charges  were  based  on  the  cost 
of  extra  plant  and  mains  instead  of  on  the  old  costs,  the  result 
would  be  even  more  favourable. 

We  may  take  half  the  profit,  say  8s.  per  annum,  and  use  it 
to  write  off  the  entire  cost  of  wiring  in  four  years,  leaving  a 
balance  of  7s.  6d.  net  profit  per  consumer  per  annum  for  four 
years,  and  15s.  per  annum  afterwards. 

In  conclusion  a  net  profit  of  7s.  6d.  per  annum  per  consumer, 
or  about  25  per  cent,  of  the  income,  after  paying  all  expenses 
is  a  far  better  return  than  can  be  shown  on  any  other  class 
of  consumers.  Putting  it  another  way,  1  kilowatt  of  maximum 
demand  produces  a  profit  of  over  £9  per  annum,  and  over 
double  that  sum  after  three  years.  Many  of  the  ordinary  con- 
sumers barely  produce  a  gross  income  of  £9  per  kilowatt  of 
the  peak  demand,  to  say  nothing  of  profit. 


Discussion. 


Mr.  R.  A.  Chattock  (Birmingham  Corporation)  thought  Mr. 
Fennell's  scheme  for  lighting  cottages  of  very  low  rental  was 
ingenious  and  simple.  He  confined  it  to  the  very  poorest 
people,  and  indicated  that  honesty  tended  to  disappear  as 
people  rose  in  the  social  scale.  While  agreeing  that  a  scheme 
of  this  kind  was  probably  quite  workable  for  a  concentrated 
community,  where  personal  touch  could  be  maintained  with 
the  consumer,  he  was  afraid  that  when  applied  to  a  city  such 
as  Birmingham,  where  a  figure  of  100,000  such  consumers 
could  easily  be  reached,  the  personal  touch  would  be  lost,  and 
it  would  be  impossible  to  tell  whether  waste  was  going  on  or 
not.  For  lighting  of  this  character  he  considered  that  the 
author's  estimate  of  45  watts  per  house  was  far  too  low.  A  fair 
average  figure  for  maximum  demand  for  ordinary  class  lighting 
was  00  per  cent,  of  the  watts  installed,  and  with  this  class 
of  lighting,  where  the  diversity  factor  was  very  much  smaller, 
in  his  opinion  the  maximum  would  considerably  exceed  60  per 
cent.  If  this  was  so,  the  kw.  charge  might  quite  easily  be 
doubled,  whilst  the  unit  charge  would  probably  be  increased, 
with  the  result  that  the  estimated  profit  practically  disappeared. 
The  item  of  4s.  3d.  for  lamp  renewals  seemed  too  low  in  view  of 
the  figure  mentioned  in  the  paper  of  2s.  8d.per  metal-filament 
lamp.  Ho  would  like  to  know  if  Mr.  Fennell  had  any  trouble 
in  obtaining  wayleaves  from  the  owners  of  houses  who  did  not 
propose  to  use  the  light. 


Mr.  Mii.N.s  (Birmingham  Corporation)  said  that  6uch  a 
scheme  would  doubtless  be  pushed  in  a  town  like  Wednesbury, 
which  had  a  very  large  power  supply  but  a  comparatively  small 
lighting  load ;  while  in  other  towns  with  a  heavy  lighting  peak 
no  special  effort  would  be  made  to  obtain  this  class  of  business. 
He  did  not  think  the  plug  switch  would  pass  the  I.E.E.  Rulejs. 
Some  charge  should  be  made  for  lamp  renewals,  say  6d.  per 
lamp,  and  this  charge  would  be  a  check  on  waste  of  current 
and  breakages  of  lamps,  as  the  consumer  would  know  that  the 
life  of  the  lamp  depended  upon  the  hours  of  use.  The  revenue 
of  16s.  per  60-watt  lamp  per  annum  seemed  very  high  com- 
pared with  the  revenue  from  similar  houses  taking  current 
through  prepayment  meters,  which  worked  out  at  6s.  6d.  per 
60-watt  lamp  per  annum,  and  about  4s.  6d.  per  50-watt  lamp 
from  large  houses. 

Mr.  Holden  inquired  the  method  employed  when  cutting  off 
defaulting  consumers.  He  was  surprised  to  hear  that  current 
was  anywhere  so  cheap  that  waste  might  be  ignored.  He  con- 
sidered that  the  expense  of  meters  was  over-estimated  by 
Mr.  Fennell.  A  first-class  D.C.  li-ampere  meter  could  be 
obtained  for  not  much  over  30s.,  and  an  A.C.  meter  for  less  than 
30s.  Such  a  meter  would  certainly  last  ten  years,  and  could  be 
maintained  for  5  per  cent,  per  annum,  so  that  5s.  or  6s.  per 
annum  was  ample  to  cover  its  cost.  Electrolytic  meters  would 
probably  come  out  cheaper  still.  The  absence  of  a  meter  con- 
fined the,  consumer  to  the  use  of  current  for  lighting  purposes. 
Although  the  use  of  current  by  cottagers  for  heating  or  cooking 
was  not  probable  just  at  present,  yet  if  the  great  advantage 
and  direct  saving  to  be  effected  by  the  use  of  laundry  irons 
was  properly  explained  to  these  consumers  they  would  adopt 
them  at  once,  provided  they  could  be  obtained  on  hire,  at 
favourable  terms. 

Mr.  S.  T.  Allen  considered  that  a  great  deal  would  be  done 
in  the  future  in  this  direction  due  to  decreased  costs,  more  ex- 
tensive hiring  powers,  and  also  because  the  health  departments 
of  the  different  local  authorities  would  more  and  more,  realise 
that  electricity  supply  for  workmen's  dwellings  was  as  im- 
portant to  the  welfare  of  the  occupiers  as  good  sanitation  and 
pure  food.  Mr.  Sillar,  of  Colchester,  about  eight  years  ago 
read  a  paper  before  the  Municipal  Electrical  Association,  in 
which  he  said  the  supply  was  metered  in  each  house;  prepay- 
ment meters  were  used,  and  taking  82  consumers,  the  average 
number  of  lamps  per  house  was  5,  the  average  revenue  was 
10Jd.,  per  week,  and  the  average  profit  obtained  was  8s.  2d. 
per  consumer.  With  the  five  lamps  the  average  number  of 
units  per  annum  was  100.  This  seemed  to  show  that  Mr. 
Fennell's  estimate  of  100  units  per  annum  for  3-lamp  installa- 
tions was  a  liberal  one.  He  did  not  consider  that  a  wall  plug 
with  a  flexible,  attachment  should,  for  such  houses,  constitute 
a  main  switch,  especially  considering  the  class  of  children  and 
possible  trouble  due  to  them.  He  would  strongly  recommend 
an  ironclad  switch,  which  would  not  add  much  to  the  expense 
of  the  installation.  Switch  lampholders  were  not  suitable  at 
all  for  such  houses.  If  the  system  was  to  be  universally 
adopted,  provision  should  be  made  in  the  scheme  for  any 
number  of  lamps.  The  time  to  write  off  the  entire  cost  of  the 
wiring  could  well  be.  extended  to  eight  years.  He  disagreed 
with  Mr.  Fennell's  scheme  in  that  it  did  not  make  any  pro- 
vision in  the  main  services  or  subservices  for  cooking,  heat- 
ing, or  other  loads.  There  were  enormous  possibilities  in  the 
future  in  this  direction,  especially  when  the  cost  of  electricity 
supply  was  still  further  reduced  and  when  electric  cookers, 
heaters,  etc.,  could  be  hired  out  at  the  same  price  as  gas 
apparatus. 

Mr.  F.  W.  Foster  thought  the  final  success  of  any  scheme 
as  outlined  by  Mr.  Fennell  would  depend  largely  on  the 
development  of  the  i-watt  lamp.  The  cottages'  maximum 
demand  could  not  coincide  with  any  other  station  demand. 
The  variable  charge  for  different  seasons  was  a  valuable  feature, 
and  the  "insurance  collector"  idea  was  new.  The  balance- 
sheet  was  incomplete. 

Mr.  W.  Fennell,  in  reply,  said  it  was  gratifying  to  find  an 
almost  unanimous  opinion  in  favour  of  extending  the  benefits 
of  electricity  to  the  artisan ;  the  chief  object  of  his  paper  was, 
therefore,  served.  Mr.  Chattock's  objection  on  the  ground 
that  Birmingham  was  too  big  would  disappear  if  the  semi- 
criminal  quarters  were  avoided.  Mere  size  was  no  disadvan- 
tage; it  cost  less  per  consumer  to  supervise  10,000  than  300, 
and  the  profit  was  shown  as  so  much  per  consumer.  The 
results  of  check  meters  for  blocks  of  buildings  were  not  yet 
available,,  but  the  whole  point  of  the  system  was  that  with 
the  low  unit  costs  (.35d.)  there  would  still  be  a  handsome 
profit  if  the  units  used  were  double  the  already  liberal  allow- 
ance. His  observed  figure  of  108  lamps  per  100  houses  must  be 
adhered  to  as  the  peak  maximum  demand  on  which  the  stand- 
ing charges  must  be  reckoned.  The  consumer's  maximum 
demand  was  another  matter.  At  times  all  the  lamps  would  be 
required,  say  on  Sunday  evening  and  Bank  Holidays,  which 
were  the  "  at  home  "  times.  This  habit  of  Sunday  and  holiday 
visiting  helped  to  fill  up  the  load  on  the  power  station  on  the 
days  of  least  demand.  There  had  been  no  serious  difficulties 
in  getting  waylcaves  for  the  looped  services;  the  tenants 
wanted  the  light,  and  it  was  in  the  interests  of  landlords  in 
general  to  let  them  have  it,  because  it  reduced  the  cost  of 
whitewashing  and  papering.  In  the  only  case  remembered 
where  a  landlord  objected,  most  of  the  tenants  threatened  to 
leave.  When  a  consumer  wanted  a  supply  for  heating  he 
could  have  it  as  a  separate  matter  through  a  "cheap"  meter. 
Why  go  to  the  expense  of  putting  in  300  meters  because  3*1 
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.,, might  want  ■■<  Bel  iron  i  -     rill?    ]  b.     i-1   naeter 

i,;l,l  failed  in  mo  I  pi  u  e  i  bi  can  h  it  did  not  at  in  with  human 

nature,     [t  gave  the  i  oi iei  an  .  tted  idea  pt  o 

ti,,,  i, ion.  j   found  in  the  meter  aev.  i   amount,  d  to  anything 

hk,.  the  amount  the  consul :  imagined  had  been  supplied. 

[t  produced  leas  revenue,  only  6a  6d   pei  lampagain  1 10a   with 

u,,.  rentaJ    ■•  item,   1 1 1  the  rental   ryst.  m  was  due 

t0  th.  of  the  chargi  a;   the  hon  awife  knew  exactly 

now  much  money  to  leave  out  for  the  collector.  There 
no  extras:  nothing  to  pay  for  wiring,  lamp:,  and  repairs. 
Several  speakers  thought  the  wall-plug  switch  dangerous  t/> 
children:  be  omitted  to  state  in  the  paper  that  it  was  fixed 
five  or  six  feet  from  the  ground.  A  5-amp.  plug  was  not  un- 
suitable for  breaking  half  an  ampere,  Th.  twin  flea  airfaco 
system  was  mechanical  enough  for  these  hon  i  i  In  many 
eases  the  premises  were  not  very  dean  and  several  applications 
had  been  refused  for  this  reason.  'Hie  lead-covored  twin  system 
was  the  must  suitable.  The.  risk  of  consumers  using  the  bed- 
room lamp  as  a  night  light  was  the  one  practical  difficulty 
which  had  arisen.  It  was  forbidden  in  Wcdncsbury  under 
penalty  of  removing  the  bedroom  light,  with  good  results,  as 
the  threat  of  disconnection  raised  visions  of  a  return  to  the 
bad  old  days  of  candles  or  cheap  oil  lamps.  A  pearswitch  at 
the  bed  should  be  provided.  They  had  purposely  avoided  col- 
lection by  the  landlord,  and  often  got  paid  in  preference 
to  the  landlord.  It  was  usual  to  owe  the  landlord  for  several 
weeks'  rent,  and  there  would  be  a  risk  of  the  landlord  claiming 
payments  on  account  as  being  for  his  rent  and  not  for  the 
•electricity. 


CURRENT-LIMITING    REACTANCES    ON 
LARGE    POWER    SYSTEMS. 


By  K.  M.  Faye-Hansen,  A.M.I.E.E.,  and  J.  S.  Peck,  M.I.E.E. 


(Abstract  of  paper  read  before  the  Institution  OF  Electbical 
Engineers,  March  26£A,  1914.) 

Thb  general  effect  produced  by  a  series-reactance,  is  a  drop  in 
voltage  in  the  circuit,  provided  the  power  factor  is  unity  or 
lagging;  and  the  greater  the  lag  the  greater  is  the  drop  in 
voltage.  The  power  factor  is  also  decreased  on  account  of 
the  reactive  kilvolt-amperes  of  the  choke  coil.  Thus  it  is  evi- 
dent that  the  introduction  of  reactance  affects  the  regulation 
and  power  factor  of  the  system;  and  these  are  two  of  the 
factors  which  determine  the  sizes  that  should  be,  placed  in 
generator  leads  or  feeders. 

1.    Eeactance  in  Generator  Leads. 
In  normal  operation  the  reactances  will  produce  a  drop  in 
voltage,  between  the  generators  and  the  busbars;  but  this  can 
readily  be  compensated  for  by  varying  the  excitation  of  the 
generator.  , 

In  the  event  of  a  short-circuit  upon  a  feeder,  the  busbar 
voltage,  will  drop  to  zero  (provided  the  impedance  of  the  fault 
and  of  the  feeder  between  the  fault  and  the  busbars  is  negli- 
gible), and  all  generators  and  other  synchronous  apparatus  on 
the  system  will  feed  into  the  short-circuit.  If  the  system  is 
a  very  large  one,  this  current  may  be  enormous  and  may 
damage  or  destroy  the  circuit-breaker  in  the  defective,  feeder. 
It  may  also  cause  serious  damage  at  the  fault.  The  generators 
should  not  suffer,  because,  the  output  of  each  is  limited  by  the 
reactance  in  series  with  it;  and  for  the  same  reason  the 
generator  circuit-breakers  should  not  be  damaged.  The,  worst 
feature  of  this  arrangement  is  that  the  whole  of  the  busbar 
being  affected,  all  synchronous  apparatus  throughout  the 
system  may  fall  out  of  step  and  a  complete  shut-down  is  likely 
to  occur,  as  the  circuit-breaker  requires  an  appreciable  time 
to  operate  even  when  set  for  instantaneous  tripping.  How- 
ever, if  the  fault  occurs  at  any  considerable  distance  from  the 
generating  station,  the  impedance  of  the  feeder  will  greatly 
reduce  the  current,  so  that  the  busbar  voltage  will  drop  com- 
paratively little  and  synchronous  apparatus  will  not  fall  out 
of  step.  . 

In  the  event  of  a  short-circuit  on  a  generator,  the  current 
which  can  flow  from  the  busbars  to  the  defective  generator 
will  be  limited  by  the  reactance,  and  the  circuit-breaker  should 
be  able  to  disconnect  the  generator  from  the  busbars  without 
difficulty.  Also  the  voltage  of  the  busbars  will  not  fall  to  zero, 
and  the  operation  of  synchronous  apparatus  will  probably  not 
be  affected;  it  will  be  evident  that  reactances  in  generator 
leads  alone  are  of  little  value  except  for  protecting  generator 
windings  and  circuit-breakers,  as  they  offer  no  guarantee  of 
continuity  of  service  except  in  the  case  of  the  breakdown  of 
a  generator.  Assuming  that  the  average  generator  has  a  re- 
actance of  6  per  cent.,  and  6  per  cent,  is  added  in  an  external 
coil,  the,  maximum  current  that  can  flow  equals  8J  times  the 
normal  current,  or  somewhat  more.  Any  generator  should 
'be  able  to  stand  a  current  rush  of  this  magnitude.  Where  a 
step-up  transformer  is  connected  between  the  generators  and 
busbars,  it  may  be  designed  with  high  internal  reactance,  thus 
giving  the  effect  of  a  reactance  coil  without  any  appreciable 
additional  cost. 
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Should  a  short-circuit  occur  between  the  generator  and  the 
circini  -11  the  generators  would  feed  into  the  short- 

circuit,  and  the  circuit-breaker  on  the  defective  generator 
would  have  to  open  the  short-circuit  current  of  all  the  other 
generators.  In  this  case  the  voltage  of  the  busbars  will  drop 
to  zero  and  all  synchronous  apparatus  may  fall  out  of  step,  and 
mplete  shut -down  is  likely  to  occur. 
If  the  generator  windings  are  braced  to  withstand  short- 
circuits,  tin  ment  of  reactances  possesses  marked  ad- 
vantages over  that  of  placing  them  in  the  generator  leads,  for 
the  great  majority  of  faults  occur  on  the  feeders  or  on 
apparatus  connected  directly  to  them;  and  with  feeder  re- 
actances such  faults  can  do  no  serious  damage  to  the  system. 
Furthermore,  busbars  and  connecting  cables  can  be  so 
thoroughly  insulated  that  a  short-circuit  on  them  is  a  some- 
what remote  possibility. 

If  the  rating  of  a  feeder  is  one-quarter  that  of  a  generator, 
a  reactance  of  3  per  cent  in  the  feeder  will  pass  no  more,  current 
than  will  a  total  reactance  of  12  per  cent,  in  the  generator, 
while  if  there  are  several  generators  in  parallel,  the  effect  of 
the  feeder  reactances  is  proportionally  increased.  Thus  unless 
the  total  feeder  rating  is  very  greatly  in  excess  of  that  of  the 
generators,  the  total  k.v.a.  capacity  of  the  feeder  reactances 
may  be  less  than  the  k.v.a.  capacity  of  the  generator  reactances, 
though  the  number  will  in  general  be  much  larger. 

Where  step-up  transformers  form  part  of  the  feeders  the 
transformers  may  be  designed  with  high  internal  reactance 
without  appreciable  increase  in  cost. 

3.    Reactances  in  Busbars. 

The  only  purpose-  in  installing  busbar  reactances  is  to  limit 
the  amount  of  current  that  can  flow  into  a  fault  on  one  section 
of  the  busbars,  and  so  to  confine  the  disturbance  to  that  part 
of  the.  system  on  which  the  fault  occurs.  Reactances  are 
chosen  of  such  a  value  as  to  permit  parallel  operation  during 
normal  conditions,  even  with  a  considerable  exchange  of  energy 
between  the,  sections;  while  in  the  event  of  a  short-circuit 
occurring  on  any  section,  the  current  rush  is  limited  to  such 
a  value  as  not  seriously  to  interfere  with  the  operation  of  other 

S€CtlODS. 

Having  decided  upon  the  maximum  allowable  displacement 
for  parallel  operation  and  the  maximum  difference  in  load 
which  is  likely  to  occur  between  the  different  sections,  the 
value  of  the,  reactance  may  be  determined  immediately. 

In  a  very  large  station  the  busbars  would  probably  be 
separated  into  several  groups  of  from  20,000  to  40,000  kw. 
capacity  each.  In  a  case  of  this  kind  the  amount  of  energy 
that  it  may  be  necessary  to  transfer  between  sections  is 
assumed  and  the  reactances  made  large  enough  to  limit  the 
current  to  a  reasonable  value  in  case  of  a  short-circuit,  but  not 
too  large  for  satisfactory  parallel  operation.  A  size  that  will 
give  50  per  cent,  of  normal  voltage  with  the  full-load  current 
of  one  busbar  section  is  usually  a  reasonable  value  to  choose. 

The  use  of  busbar  reactances  is  carried  to  the  extreme  when 
the  busbar  is  divided  by  them  into  as  many  sections  as  there 
are  generators.  Arrangements  will  always  be  made  for  short- 
circuiting  any  reactance  so  that  in  the  event  of  a  generator 
being  shut  down  the  feeders  connected  to  its  busbar  section 
may  be  supplied  directly  from  one  of  the  adjacent  generators. 
Arrangements  must  also  be  made  for  opening  the  busbar 
between  any  two  generators  in  order  to  isolate  any  section 
of  the  busbars  that  might  develop  a  fault. 
The  advantages  of  busbar  reactances  are  that  :— 

Trouble  is  confined  to  the  particular  section  on  which  the 

fault  occurs.  .  .     . 

The  amount  of  current  that  can  be  fed  into  a  fault  is 

reduced* 
The  danger  in  the  case  of  bad  synchronising  is  considerably 
reduced. 
The  disadvantages  are  that  :—        ,  . 

No  protection  to  a  generator  is  given  when  a  short-circuit 

occurs  on  or  near  its  busbar  section. 

The  generators  coupled  to  the  different   busbar  sections 

must  be  operated  with  a  certain  angular  displacement 

in  their  voltages. 

It  will  be  clear  that  reactances  between  bus-bar  sections  may 

be  exceedingly  useful   for  confining  any  disturbance  on   the 

system  to  that  particular  section  on  which  the  trouble  occurs, 

and  thus  it  is  possible  to  operate  a  large  number  of  generators 
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or  two  or  more  stations  in  parallel  with  almost  the  same 
factor  of  safety  against  a  complete  shut-down  as  though  they 
were  operated  separately.  It  is  seldom,  however,  that  busbar 
reactances  Eire  used  except  in  conjunction  with  reactances  iD 
■a  tors  or  feeders,  and  it  is  proposed  now  to  discuss  very 
briefly  their  combined  use. 

Reactances  in  Generators  and  Busbars. 

Sum  the  principal  object  of  the  generator  reactances  is  to 
protect  the  generator  windings,  these  will  naturally  be  chosen 
with  reference  to  the  characteristics  of  the  generators,  and  evi- 
dently one  will  be  placed  in  each  generator  lead.  The  more 
completely  the  busbars  are  divided  up  by  reactances,  the 
smaller  will  be  the  portion  of  the  system  affected,  and  from 
this  point  of  view  reactance  is  desirable  between  each  generator 
and  the  next;  but  as  this  may  involve  some  slight  complica- 
tions in  the  normal  operation  of  the  plant,  it  may  be  con- 
sidered desirable  to  operate  with  several  generators  connected 
to  the  same  busbar  section.  The  size  of  the  reactances  will  be 
determined  by  the  amount  of  energy  that  must  be  transferred 
from  one  section  to  another,  and  by  considerations  of  success- 
ful parallel  running. 

The  advantage  of  this  combination  over  the  use  of  reactances 
in  generators  alone,  is  very  great,  as  it  confines  the  trouble  to 
the  particular  busbar  section  affected  ;  it  reduces  the  load  on 
the  feeder  circuit-breaker,  and  reduces  the  damage  at  the 
fault.  Perfectly  satisfactory  operation  should  be  obtained  with 
this  arrangement. 

Reactances  in  Feeders  and  Busbars. 

This  arrangement  probably  gives  the  greatest  possible  free- 
dom from  serious  operating  troubles,  for  the  feeder  reactances 
protect  from  all  troubles  outside  the  station,  while  the  busbar 
reactances  confine  any  internal  trouble  to  the  busbar  section 
on  which  it  occurs. 

The  objections  are  that  it  affords  no  protection  to  the 
generators  in  ease  of  a  short-circuit  on  the  bus-bars,  that  it 
requires  a  large  number  of  reactance  coils  unless  group  feeding 
is  adopted,  and  that  it  affects  the  regulation  of  the  feeders, 
though  this  will  ordinarily  be.  of  minor  importance.  If  the 
generators  can  safely  withstand  a  short-circuit,  or  if  the  chance 
of  a  short-circuit  on  the  busbars  is  considered  negligible,  some 
form  of  this  arrangement  probably  offers  the  most  complete 
solution  of  the  problem. 

When  it  is  attempted  to  apply  this  knowledge  to  a  concrete 
case  there  are  so  many  factors  to  be  considered  that  the  deter- 
mination of  the  best  possible  combination  becomes  a  difficult 
problem.  For  example,  if  the  busbars  are  divided  into  sections 
by  reactance  coils,  and  the  different  sections  feed  into  the  same 
busbars  at  one  or  more  sub-stations,  the  impedance,  of  the 
cables  connecting  the  different  sections  may  be  far  less  than 
that  of  the  reactance  coils,  so  that  much  of  the  advantage 
gained  by  using  the  reactance  coils  is  lost.  Also  there  is  the 
possibility  that  when  one  section  is  more  heavily  loaded  than 
another,  the  cables  on  one  section  will  be  overloaded,  due  to 
the  angular  displacement  in  voltage  between  the  sections. 
Thus  1!  is  desirable  when  using  bus-bar  reactances  to  feed  one 
sub-station  from  one  section  of  the  busbars,  rather  than  from 
several  sections,  or,  failing  this,  to  use  fairly  large  feeder 
reactances.  When  the  feeders  are  very  long  this  may  not  be 
of  importance.  When  suitable,  feeder  arrangements  can  be 
made,  there  seems  no  doubt  as  to  the  great  desirability  of 
using  busbar  reactances  in  large  stations  as  an  insurance  against 
a  complete  shut-down. 

In  the  case  of  feeder  reactances,  the  greatest  flexibility  is 
obtained  by  placing  reactances  in  each  feeder;  this  is  quite 
feasible  where  the  feeders  are  of  large  size  and  comparatively 
few  in  number,  but  where,  there  arc  many  feeders  of  small 
size  the  number  of  reactance  coils  becomes  excessive  and  group 
feeding  must  be  adopted. 

Reactances  in  generator  leads  present  the  simplest  problem, 
once  it  has  been  decided  to  instal  them.  The  only  difficulty  is 
to  determine  whether  they  are  necessary  in  addition  to  the 
busbar  reactances.  The  following  points  should  be  con- 
sidered :  — 

If  the  generators  will  stand  a  short-circuit,  reactances  serve 
very  little  purpose  except  to  protect  the  system  in  case  of  a 
generator  breakdown  and  to  reduce  to  a  small  extent  the 
current  that  flows  into  a  short-circuit.  Busbars  may  be  so 
thoroughly  insulated  as  to  reduce  the  possibility  of  a  short- 
circuit  to  almost  a  negligible  amount.  It  is  now  becoming 
fairly  common  practice  to  rrsc  single-core  cable  between  the 
generators  and  busbars.  These  cables  can  be  so  arranged  that 
an  "earth"  is  almost  certain  to  occur  before  a  short-circuit, 
and  a  suitable  discriminating  device  will  cut  off  the  gene: 
and  open  its  field  circuit  the  instant  that  an  "earth"  o,  ,  ij] 
Thw  1  on  the  generator  terminals. 

may  be  greatly  reduced.     But  there  is  still  the  possibility 
mia-pl  more  than  one  generator  is  connected  to  the 

same  busbar  section;    and  if  the  generator  will  not  withstand 
such  an  accident  it  will  be  advisable  to  use  reactances  in  its 

In  order  to  show  a  typical  lay-out  for  a  large  station,  1h 
following  conditions  have  been  assumed  :  — 

Total  generator  capacity,  100,000  KW. 
Seven  generators  M  of  10,000  and  3  of  20,000  kw. 
Feeders  of  2,000  and  5,0  0  feeders  being 

arranged  in  groups  of  10.000  kw.  each. 


A  diagram  of  connections  is  shown  in  Fig  1.     In  this  case, 

the  busbars  are  divided  into  five  sections  of  20,000  kw.  each! 

i  en  hi  of  the  busbar  is  fed  either  by  one  large  generator 

or  by  two  small  ones.     Between  each  busbar  section  is  con- 

aected  a  rea  t: 1,  which,  with  the  full-load  current  of 

one  busbar  section,  will  give  a  voltage  across  it  equal  to  50  per 
cent,  of  the  normal. 

Each  reactance  coil  is  arranged  so  that  it  may  be  short- 
circuited  by  means  of  an  oil  circuit-breaker,  and  an  oil  circuit- 
breaker  is  also  placed  between  sections  of  the  busbars. 

A  ring  busbar  system  is  adopted,  which  increases  consider- 
ably the  flexibility  of  the  arrangement. 

Each  group  of  feeders  will  have  in  series  with  it  a  reactance 
coil,  which  should  be  of  such  a  size  that  with  the  group  fully 
loaded  there  will  be  a  voltage  across  it  of  approximately  5  per 
cent.  Each  5,000-KW.  feeder  should  have  in  series  with  it  * 
reactance  coil,  which  will  have  a  full-load  voltage  across  it  of 
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Fig.  1.— Station  Lay-out         Fig.  2. — Section  of  Choke 
with  Reactances.  Coil. 


approximately  2£  per  cent.  In  series  with  each  generator  there 
should  be  a  reactance  of  approximately  5  per  cent. 

It  is  preferable  to  have  each  sub-station  fed  from  one  sec- 
tion of  the  busbars  in  order  that  circulating  currents  may 
not  flow  through,  the  cables  from  one  busbar  section  to  another. 
The  ring-main  busbars  and  double  set  of  feeder  switches  per- 
mit any  sub-station  to  be  switched  over  to  another  section  in 
case  of  necessity. 

Discriminating  devices  should  be  provided  so  that  in  the 
event  of  an  "earth"  on  any  feeder  it  will  be  cut  out.  Also 
each  generator  should  be  arranged  in  a  similar  manner,  so 
that  it  will  be  cut  out  in  the  case  of  an  "  earth  "  or  other  fault 
developing  on  it. 

The  Design  of  Current-limiting  Reactances. 

Current-limiting  reactance  coils  have  heretofore  been 
designed  almost  exclusively  without  iron  in  the  magnetic 
circuit,  upon  the  assumption  that  it  would  not  be  possible 
to  use  an  iron  circuit  and  obtain  a  straight  line  relation 
between  the  voltage  and  current  without  increasing  the  size, 
price,  and  losses  in  the  coils.  While  this  may  be  true  for 
feeder  reactances  where  the  maximum  short-circuit  current 
is  perhaps  20  to  30  times  the  normal  current  that  the  coils 
must  eariy  without  overheating,  it  is  not  true  in  the  case  of 
busbar  reactances  where  the  maximum  current  will  as  a  rule 
not  be  more  than  4  to  10  times  the  normal  current,  and  under 
ci  nam  circumstances  the  coil  with  a  partial  magnetic  circuit 
will  prove  more,  economical  than  the  air  core  even  for  generator 
reactances. 

The  larger  the  capacity  of  a  reactance  coil  and  the  lower 
the  frequency,  the  less  will  be  the  advantage  obtained  by 
using  iron  in  the  magnetic  circuit. 

Fig.  2  shows  diagramatically  the  construction  of  a  choke 
coil  having  a  partial  iron  circuit.  It  will  be  noted  that  inside 
the  coil  there  is  no  iron,  and  therefore  the  air-gap  is  very 
large,  while  the  coils  are  enclosed  by  a  complete  iron  circuit. 
This  construction  has  the  following  advantages  compared  with 
aii  choke-coils: — 

i     I  rider  normal  working  conditions  there  is  no  external 
field,  so  that  the  whole  coil  may  be  placed  in  a  metal 
tank  without  fear  of  eddy  currents,  as  though  it  were 
a  transformer. 
2.  The   coil    may   be   operated   in   oil,   thus   avoiding   the 
ity  for  forced  cooling,  though  the  air-blast  type 
can  be  used  if  preferred, 
is  room  in  the  station  will  be  required,  as  it  is  poe- 
i  i  place  the  apparatus  in  the  6ame  position  as 
a  transformer  and  to  handle  it  just  as  though  it  were 
a  transformer. 
4.    The  metal  containing  case  may  be  earthed  so  that  there 
an  bi  from  accidental  contact  with  the  coil. 
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It  is  not  essential  to  an  .-i  laminated  oabli   winding,  as 

(he  direction  of  the  Bus  ia  such  that  a  solid 

may  be  arranged  by  oari  ful  designing  to  avoid  anj 

serious  loss. 

The  construction  being  practically  the  lame  as  thai  of 
a  transformer,  standard  transformi  i  parts  ma]  be  used 
to  a  very  great  extent,  thus  reducing  development 
oosts  and  the  time  required  for  manufacturing. 


Discussion. 


Mr.  W.  B.  Woodhousr,  who  opened  the  discussion,  referred 
to  the  general  tendency  of  looking  on  all  protective  devices 
with  suspicion.    Reactance  was  to  be  introduced  for  protecting 

apparatus  and  limiting  disturbances,  but  practically  all  ap- 
paratus in  an  A.O.  system,  except  the  ewitchgear,  possessed 
reactance  and  if  the  apparatus  could  be  constructed  to  with- 
stand short-circuit  currents,  as  it  could,  additional  protection 
was  unnecessary.  The.  author  has  assumed  G  per  cent,  reactance 
for  the  average  generator,  but  nowadays  this  should  be  10  or 
15  per  cent;  he  thought  the  reduction  of  momentary  currents 
was  not  beyond  the  powers  of  the  generator  and  transformer 
designer.  Feeder  protection  was  rather  a  question  of  switch- 
gear,  and  he  reminded  them  that  Mr.  Leonard  Andrews  had 
described  a  protective  system  using  reactances  some  years  ago. 
The  amount  of  power  to  be  absorbed  by  the  switch  in  opening 
the  circuit  depended  on  the  reactance  of  the  circuit  as  a  whole, 
and  it  was  possible  that  the  switchgear  was  good  enough.  He 
thought  it  preferable  to  put  sectional  reactances  in  the  bus- 
bars. The  cost  of  introducing  reactances  was  not  perhaps 
great,  but  the  cost  of  running,  and  providing  apparatus  to 
keep  up  the  necessary  pressure  regulation  might  be  consider- 
able ;  it  should  be  regarded  as  question  of  insurance.  He  asked 
what  was  the  limit  of  reactance  that  could  be  introduced  be- 
tween generators  and  still  preserve  satisfactory  service. 
Although  high-speed  machinery  had  brought  some  dis- 
advantages, there  were  great  compensating  advantages  in  its 
use. 

Mr.  G.  W.  Partridge  said  he  thought  his  company  was  the 
first  to  make,  practical  use  of  reactances  in  this  country,  having 
had  them  at  work  for  3  years,  with  satisfactory  results.  In  their 
case  the  turbine  plant  supplied  the  Brighton  Railway  single- 
phase  line,  and  the  trains  were  connected  direct  to  the  station 
bus-bars,  there  being  no  intervening  sub-stations.  The  re- 
actance coils  were  designed  to  withstand  momentary  short- 
circuits  of  20,000  amperes  and  weighed  some  13  to  15  tons. 
He,  with  the  assistance  of  the  President  (Mr.  Duddell)  had 
recently  carried  out  some  oscillograph  tests  on  the  behaviour 
of  switches  with  and  without  reactances  in  series,  on  the 
occurrence  of  a  short  circuit.  The  turbines  were  of  7,500  kw. 
with  high  internal  reactance.  With  reactance  in  series  the 
switch  had  no  difficulty  in  breaking  the  circuit ;  four  or  five 
times  full  load  current  was  flowing  and  the  time  taken  was 
about  Jth  sec.  Without  reactance  the  switch  arced  badly  and 
a  considerable  amount  of  oil  was  thrown  out;  this  was  a 
trouble  which,  he  maintained,  would  be  obviated  by  using 
either  internal  or  external  reactance.  Describing  the  effect  of 
a  short-circuit  on  the  exciter  current  of  the  generator,  with 
no  reactance,  he  pointed  out  that  the  field  voltage  was  reversed 
and  that  the  current  increased  enormously  and  took  the  form 
of  an  alternating  current.  He  thought  reactance  in  this  case 
would  have  damped  out  the  disturbances.  On  short-circuiting 
two  phases  of  a  generator  he  found  no  pressure  rise  in  the 
third  one  which  had  been  disconnected. 

Mr.  J.  Shepherd  (L.C.C.)  said  he  estimated  the  approximate 
cost  of  reactances  at  10  per  cent,  that  of  the  generators,  and 
the,  total  expense  of  installing  them  at  12  to  15  per  cent,  that  of 
the  generators.  He  thought  some  form  of  relay  was  more 
suitable  for  feeder  protection,  as  there  was  usually  enough 
time  with  a  short-circuit  for  a  relay  to  act.  Either  internal 
or  external  reactance  was  necessary  for  a  generator  and  if  the 
bus-bar  system  was  extensive  there  were  always  risks  which 
might  be  lessened  by  inserting  reactances.  He  thought,  how- 
ever, that  it  would  be  difficult  to  house  them,  without  a  special 
building,  in  most  cases.  He  asked  what  had  become  of  the 
large  induction  generators  mentioned  by  Steinmetz  a  few  years 
ago. 

Mr.  A.  R.  Everest  said  generator  windings  must  be  protected, 
and  though  it  was  easy  to  provide  sufficient  internal  reactance 
for  a  50-cycle  machine,  it  was  not  always  possible  with  a  25-cycle 
generator  to  limit  the  current  to  ten  times  full  load  value. 
With  feeder  reactances  there  would  be  a  voltage  drop,  and  to 
use  a  large  number  of  reactances  would  be  prohibitive  as  to 
space  and  cost,  but  the  grouped  feeder  and  reactance,  arrange- 
ment could  be  used.  Bus-bar  reactance  also  limited  the  current 
at  a  feeder  fault  as  well  as  protected  the  generator.  He 
believed  that  the,  air-core  reactance  was  a  safer  construction 
than  many  others. 

Mr.  Hollis  (whose  recent  paper  on  this  subject  will  be 
found  on  page  465)  pointed  out  that  the  use  of  reactance  in- 
creased the  rating  of  the  switchgear.  The  objection  of  bad 
regulation,  with  reactance  in  long  feeders,  could  be  got  over 
by  the  use  of  synchronous  machinery.  Internal  reactance  on 
a  generator  did  not  protect  the  machine,  itself  when  it  broke 
down,  but  external  reactance  would  do  so. 

Mr.  E.  W.  Wedmore  pointed  out  that  reactances  in  parallel 
had  little  influence  on  the  power  factor  of  the  system,  and 


he  prefern  d  tbi  m  to  i  I  ;u»  to 

the   '  »at  it 

dd    be    impracticable 
LOO  000  i   '       tation    in   tbi  i   mam 

bi  i  m>  i  ted  b    tbi    '■     ol  b  bicfa  would 

bays  a  limit  I  on  tb     bortx  ircuil  cum  nt  on  i 

it<  b  in   tbi      j  b  m.     Probably  larg<  ould  have 

step-up  transforms    in  the  feedei  circuil  ,  and  their  inherent 
reactanci    rould  e    i  I  in  limiting    bort-circuit  current  out 
the  station     The  protection  afforded  by  sectioning  tbi 
burs  could  be  increa  ed  by  reducing  the  azi  of  tl  on  oi 

ising  the  ohmic  value  ol  the  reactances.    The  author'* 
suggested     ohmic     value     giving     a     60     p< 
appeared  much  too  bi  aid  reduce  the  shorf-ci 

purrent  to  about  L8  timi  the  output  of  tic  section,  which 
Dearly  approached  t h< ■  ra  nit  obtained  with  on  infinite  reac- 
tance.  The  first,  B  per  cenl  reactono  was  mucb  the 
effective.  He  found  that  an  ohmic  value  of  20  or  26  per 
gave  ;i  more  satisfactory  commercial  solution  La  this  ease. 
Bather  than  employ  60  per  cent,  ohmic  value  it  would  be 
bitter  to  limit  the  size  of  the  section;  the  furnishii 
magnetising  current  for  such  a  reactance  would  seriously 
limit  the  output  of  a  machine,  which  was  being  assisted  from 
adjoining  sections.  The  size  of  section  was  limited  by  the 
number  of  machines,  and  it  was  important  that  the  size  of 
section  should  be  kept  down  in  the  interests  of  consumers' 
apparatus  in  case  of  short-circuit  currents.  A  mile  of  .1  square 
inch  cable  had  a  useful  effect  in  limiting  short-circuit  current  to 
the  individual  consumer  if  there  were  not  other  parallel  feeders, 
and  this  feature  was  utilised  for  protecting  distribution  switch- 
gear,  the  trunk  cables  leaving  the  station  being  sub-divided  into 
smaller  sections  leading  to  distribution  boards  and  the  con- 
sumer's switch  being  supported  by  several  switches  in  series 
before  the  station  was  reached.  An  alternative  arrangement 
for  protecting  an  individual  feeder  was  to  use  two  switches  in 
series,  one  of  which  cut  in  reactance  and  the  other  opened 
the  circuit.  He  concluded  by  urging  that  as  bus-bar  reactance 
was  really  a  long  extension  of  the  bus-bars,  it  should  be  treated 
with  great  respect. 

In  replying,  Mr.  Faye-Hansen  pointed  out  that  Fig.  1 
showed  reactances  used  in  every  possible  position,  but  it  was 
not  suggested  that  this  was  necessary,  especially  as  regarded 
generator  reactances,  if  the  machines  were,  suitably  designed. 


TESTS    ON    A    KAPP    VIBRATOR. 


Last  year  Dr.  Gisbert  Kapp  read  a  paper  before  the  Institution 
of  Electrical  Engineers  (abstracted  in  our  issue  of  May  9th, 


Fig.  1. — KArr  Vibbatob. 


1913),  in  which  he  described  a  new  form  of  phase  advancer 
invented  by  him  and  called  the  "Kapp  Vibrator."  Messrs. 
Sandycroft,  Ltd.,  obtained  a  licence  for  the  manufacture  of 
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these  vibrators,  and  after  devoting  a  considerable  amount  of 
time  to  their  study,  recently  received  an  order  for,  and  success- 
fully completed  the  manufacture  of,  their  first  vibrator  (other 
than  a  purely  experimental  machine).  This  vibrator  has  since 
been  put  into  regular  commercial  service  and,  being  the  first 
of  its  kind,  has  excited  great  interest. 

The  vibrator  is  working  in  conjunction  with  a  330-b.h.p. 
induction  motor  built  by  Messrs.  Siemens  Brothers  Dynamo 
Works,  Ltd.,  and  is  installed  at  the  Chemical  Works,  Late  H. 
and  E.  Albert,  South  Bank,  Near  Middlesbrough.  The  motor 
is  a  12-pole  machine  operated  from  the  system  of  Cleveland 
and  Durham  Electric  Power,  Ltd.,  who  supply  energy  at  a 
pressure  of  2,750  volts  and  a  frequency  of  40  cycles  per  second. 

The  vibrator  is  a  phase  advancer,  or  exciter,  for  use  with 
induction  motors  or  generators  respectively,  and  consists  of  a 
magnet  frame  carrying  three  sets  of  2-pole  field-magnets,  in 
which  revolve  three  armatures  of  the  usual  direct  current 
type.  The  three  armatures  are  connected  in  mesh  to  the  slip- 
rings  of  the  induction  motor  as  shown  in  the  accompanying 
diagram,  fig.  2,  which  also  shows  all  the  necessary  connections 
(although  in  some,  cases  it  may  be  desirable  to  provide  an 
inter-locking  arrangement  to  prevent  the  motor  from  being 
started  with  the  vibrator  in  circuit,  that  is  to  say,  practically 
on  short-circuit). 

The  field-windings  are  excited  with  direct  current.  The 
low-frequency  rotor  currents  in  the  armatures  cause  the  latter 
to  rotate  first  in  one  direction  and  then  in  the  opposite  direc- 


creased  because  not  only  the  stator  currents,  but  also  the 
rotor  currents,  of  the  motor  will  be  reduced  when  the  motor 
i3  operating  above  the  load  corresponding  to  its  maximum 
power  factor. 

The  vibrator  described  above  was  installed  to  the  order  of 
Cleveland  and  Durham  Electric  Power,  Ltd.,  and  was  built 
at  the,  works  of  Messrs.  Sandycroft,  Ltd.,  near  Chester.  By 
the  courtesy  of  the  Chemical  Works,  Late  H.  &  E.  Albert,  it 
was  inspected  on  March  20th  last  by  Dr.  Kapp  and  a  large 
number  of  engineers  connected  with  the  Newcastle  and  Tees- 
side  Local  Sections  of  the  Institution  of  Electrical  Engineers. 


RADIO-TELEGRAPHIC    RECORDER. 


By  Db.  ALFRED  GRADENWITZ. 


The  receiving  process  used  in  connection  with  early  experi- 
ments in  wireless  telegraphy  called  for  the  use  of  a  Morse 
recorder.  Recent  processes  utilise  several  kinds  of  detector 
in  conjunction  with  a  telephone  receiver.  While  this 
method,  based  on  acoustic  principles,  is  much  more  sensi- 
tive, it  requires  remirkalle  skill,  and,  moreover,  does  not 
leave  any  record.     Endeavours   have   therefore  been  made 


Fig.  2. — Diagram  of  Connections  of  Kapp  Vibratob. 
After  closing  the  three-pole  switch,  the  starter  is  placed  in  the  "  off  "  position. 


Fig.  3.— Power-Factor  Curve. 


tion  with  the  frequency  of  slip.  This  rotation  induces  in  each 
armature  a  voltage  which  is  opposed  to  the  E.M.F.  of  self- 
induction  of  the  motor,  and  is  greater  than  the  latter  by  an 
amount  sufficient  to  supply  through  the  resistance  of  the 
rotor  windings  the  necessary  current  to  produce  the  magnetic 
field  of  the  motor.  With  normal  excitation  of  the  vibrator 
no  magnetising  current  flows  in  the  stator  windings,  and  con- 
sequently the  motor  operates  with  a  power  factor  of  unity. 
If  the  exciting  current  be  increased,  the  greater  voltage  then 
induced  by  the  rotation  of  the  armatures  will  produce  in  the 
rotor  windings  a  magnetising  current  greater  than  that 
necessary  to  produce  the  magnetic  field  of  the  motor,  and 
consequently  a  leading  current  will  result  in  the  stator  wind- 
ings. 

Fig.  1  shows  the  vibrator  under  description,  which  it  will 
be  noticed,  is  a  small  and  compact  machine.  The  armatures 
are  only  10  cm.  in  diameter,  and  at  full  load  with  a  6lip  of  2.45 
per  cent,  rotate  about  3i  revs,  in  each  direction.  Since  the 
frequency  of  supply  is  40  cycles  per  second  they  change  their 
direction  of  rotation  every  half  second. 

The  results  of  the  tests  made  are  plotted  in  the  accompany- 
ing curve,  which  shows  that  at  half  load  the  power  factor  was 
0.99  leading  and  at  full  load  0.96  leading.  The  corresponding 
power  factors  without  the  vibrator  were  0.76  lagging  and  0.87 
lagging  respectively.  The  machine  was  guaranteed  to  give 
unity  power  factor  from  half  load  to  full  load,  and  when  the 
field  current  was  adjusted  for  the  latter  value  the  excitation 
loss  in  the  fields  of  the  vibrator  was  only  50  watts. 

The  vibrator  will  work  equally  well  with  an  induction 
machine  running  either  as  a  motor  or  a  generator  without 
change  of  connections,  so  that  when  used  with  machines 
driving  winding  engines  or  locomotives  complete  conpensation 
would  be  obtained  under  all  conditions.  A  valuable  feature 
of  the  vibrator  is  that  in  the  event  of  any  mishap  (such  as, 
for  instance,  Use  failure  of  the  field)  it  may  be  left  in  circuit 
even  although  failing  to  fulfil  its  function  as  a  phase  advancer, 
without  affecting  the  running  of  the  motor  with  which  it  is 
installed. 

The  use  of  the  vibrator  improves  the  operating  qualities  of 
a  motor  not  only  by  correcting  the  power  factor,  but  also  by 
considerably  increasing  its  overload  capacity  and  maximum 
torque.  Under  favourable  conditions  the  efficiency  of  tha 
motor  will   be  improved.     The  overload  capacity  will  be  in- 


repeatedly  to  combine  this  method  with  the  use  of  a  graphic 
recorder,  but  the  apparatus  so  far  suggested  in  this  con- 
nection have  been  too  delicate  to  lend  themselves  to  anything 
like  a  general  use. 

At  a  recent  meeting  (January  12th,  1914)  of  the  French 
Academy  of  Sciences,  Prof.  Bigourdan  demonstrated  a 
recording  apparatus  devised  by  M.  Tauleigne,  in  conjunc- 
tion with  the  well-known  manufacturers,  F.  Ducretet  and  E 


Fig.  1.— Complktk  Receiver. 


Roger,  which  affords  the  advantages  of  being  simple  in  con- 
struction, robust,  and  easy  to  regulate  and  operate.  It 
allows  all  signals  of  sufficient  intensity  for  acoustic  recep- 
tion at  20  cm.  from  the  telephone  receiver  to  be  readily 
recorded. 

The  apparatus  is  protected  by  letters  patent,  and  com- 
prises the  three  following  parts  : — 

1.  A  special  electrolytic  detector  allowing  the  depth  of 
immersion  of  a  platinum  wire  electrode  to  be  regulated. 
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■_'.  A  polarised  magnetic  relay. 

:;.  a  rariable-spei  d  Mor  e  reoordei . 

These  parts  arc  supplemented  by  :i  tuning  <,,\\  and  various 
accessories. 

The  positive  electrode  of  the  detector  i  |  Bgs.  I  and  '■'•)  is 
constituted  by  a  platinum  wire,  dipping  into  the  liquid  to 
a  depth  regulated  by  means  of  the  upper  button  b  (fig.  i  I. 
The  negative  electrode  is  constituted  by  ;i  carbon.  This 
arrangement  allows  a  battery  p,  of  two  Leolanohe'  <<1  Ik  to  be 
used  as  source  of  current,  the  electrolyte  being  a  mixture  of 
10  parts  of  pure  sulphuric  aeid  with  DO  parts  of  water. 

Pig.  2  is  an  outside  view  of  the  relay,  and  allows  all 
regulating  organs  to  be  seen.  The  movable  lever  .i  carries 
a  light  contact  spring  designed  to  be  bent  on  turning  the 
screw   k  ;    the- lever  swings   freely  between  the  two   stop 


Fig.  2. — Polarised  Relay. 

screws  o  (insulating  contact)  and  k  (platinum  contact),  on 
its  being  removed  ever  so  little  out  of  its  position  of 
equilibrium.  It  Will,  on  the  other  hand,  strike  one  screw 
or  the  other,  when  this  is  at  the  end  of  its  path.  Should 
this  for  some  reason  or  other  be  impossible,  the  effective 
length  of  the  antagonistic  spring  q  will  have  to  be  altered. 

This  relay  is  inserted  into  the  circuit  of  the  detector  e, 
so  that  the  positive  pole  of  the  battery  p,  is  connected  up 
to  the  positive  terminal  of  the  relay  a. 

Under  the  action  of  the  current,  the  lever  ,t  will  leave 
the  insulating  contact  of  the  screw  a,  on  which  it  only 
presses  very  lightly  in  the  state  of  rest,  and  will  make 
contact  with  the  screw  k.  The  length  of  stroke  is  con- 
trolled  by   the  two  screws  G  and  k,  and   the  position  of 


Fig.  3. — Diagram  of  Connections. 

equilibrium  corresponding  to  the  maximum  sensitiveness 
is  obtained  by  turning  the  head  of  the  screw  v.  This 
screw  acts  on  a  lever  arm  twisting  the  spring  Q  ;  a 
spring  situated  in  the  socket  o  returns  the  lever  to  its 
former  position,  on  turning  the  screw  in  an  opposite  direc- 
tion. The  telephone  receiver  R,  has  been  provided,  to  guard 
against  too  intense  an  action  on  the  detector. 

The  Morse  recorder  has  been  specially  designed  with  a 
view  to  allowing  the  rate  of  unwinding  of  the  paper  tape 
to  be  regulated  in  accordance  with  the  rate  of  trans- 
mission of  wireless  signals.  The  most  suitable  arrange- 
ment* consists  of  connecting  the  apparatus  up  in  series,  the 
self-induction  coil  s  and  the  detector  e  being  inserted  in  the 
circuit  constituted  by  the  antenna  and  the  earth-plate. 


This  recorder  be 
signals  up  to  a  distance  of    100 
moderate  dimensions.     M.  Tauleigne  b 
an  apparatus  which,  when  connected  up  to  the  antenna  and 
the  receiver,  allows  Morse  records  to  be  taken  at  practii 
any  distance  from  the  transmi  :  ion. 


CORRESPONDENCE. 

Lftte/ri  rri-i'i  ml  ////  ut  n[trr  ~>    I'.M.  ON    TUESDAY  run  mil  appear  until 

the  following  week,    Correspondent*  should  forward  ''■■  < 
cations  at  the  earliest  vossible  moment,     tfo  letter  ran  be  p\ 
unlets  we  have  the  writer's  name  and  address  in  ovi 


Mercury  Vapour  Lumps. 

With  reference  to  the  correspondence  appearing  in  yoni 
columus  under  the  heading  "The   Lighting  <>f  the   IKK. 
Lecture  Theatre,"  we  feel  that  we  cannot  allow   .Mr.   Frank 
Broadbent's  letter,  appearing  in   the  current  issue,  to 
without  comment. 

Mr.  1'roadbent  makes  some  remarks  regarding  the 
partially  decorative  application  of  mercury  vapour  lamps  in 
the  I.E.E.  theatre,  and  we  feel  that  your  correspondent 
wrote  more  in  relation  to  this  particular  installation  than  to 
mercury  vapour  lamps  in  general.  The  remarks  are  very 
apt  to  be  taken  as  applying  generally,  and  are  entirely  mis- 
leading. We  should  be  very  glad  to  meet  Mr.  Broadbent  and 
to  demonstrate  to  him  that  mercury  vapour  lamps  are  a 
strong  commercial  proposition,  and  have  very  many  un- 
doubted applications.  While  we  are  glad  to  acknowledge 
the  influence  of  the  Electrical  Review,  we  must  claim 
that  some,  at  least,  of  the  success  of  the  mercury  vapour 
proposition  is  due  to  the  merit  of  the  system. 

The  Westingliousc  Cooper  Hewitt  Co.,  Ltd. 

Mark  Foui.us,  Manager. 
London,  N.,  March  31s/,  1014. 


Creosoting  Wooden  Poles. 

1  should  be  glad  if  any  reader  would  give  me  an  idea  of 
a  simple  apparatus  for  creosoting  poles  carrying  electric 
wires,  to  preserve  them  from  dry  or  wet  rot  in  the  tropics. 

The  poles  vary  in  length  from  25  to  70  ft.  Cast-iron 
piping  is  available  in  any  size  or  length  for  a  bath.  Super- 
heated steam  and  electricity  are  also  at  hand.  As  creosote  is 
expensive  here,  would  coal  tar  serve  ?  Is  there  any  chemical 
that  I  could  use  in  the  bath  that  would  disagree  with  the 
stomach  of  white  ants  ?  Solignum  is  available  but  expen- 
sive in  large  quantities.  Iron  poles  are  also  too  costly,  but 
concrete  poles  seem  a  good  idea.  Could  any  reader  refer  me 
to  any  literature  on  the  latter  subject  ? 

Any  hints  will  oblige. 

Ta  Tao. 

China. 

[The  following  articles,  &c,  on  the  preservation  of  poles 
have  appeared  in  our  pages  in  recent  years  : — January  13th, 
1911,  p.  79  ;  September  8th,  1911,  p.  380  ;  December  22nd, 
1911,  p.  1012  ;  February  2nd,  1912,  p.  193  ;  February 
9th,  1912,  p.  203  :  June  28th,  1912.  p.  1059;  August 
30th,  1912,  p.  335  ;  November  1st,  1912.  p.  709  ;  August 
22nd,  1913,  pp.  306  and  320  ;  September  19th,  1913,  p. 
444  ;  January  Kith,  1914,  p.  85.— Ens.  Elec.  Rev.] 


I  New"  Aluminium  \lloy. — A  new  alley  of  exceptional 
lightness,  considerable  mechanical  strength,  and  freedom  frrm 
electrolytic  action,  is  stated  to  he  gaining:  popularity  in  British 
nigineeri:pg  circles.  Itis  named  "  Itanium. "'  This  alloy,  obviously 
one  of  aluminium  with  one  or  jn'ne  metals  occupying  position*, 
relatively  near  aluminium  in  their  electrochemical  properties, 
is  only  2*  per  cent,  heavier  than  pure  aluminium.  It  is  -ta'ed  to 
have  the  property  of  retaining  its  hardness  after  beini;  subjected 
to  heat,  and  of  being  non-magnetic.  When  polished,  the  surface 
remains  bright  indefinitely.  Castings  made  in  ivanium  are  stated 
to  be  et.ual  in  finish  to  the.  (inrst  gun-metal.  The  alio/  does  not 
clog  a  file,  and  it  cm  b?  screwed,  tapped,  milled,  and  sol^red  with 
ease.  Joints  i-oldered  together  are  stated  to  be  as  strong  as  the 
original  metal.  The  melting  point  is  low.  about  :>00°  C,  and  the 
alloy  is  claimed  to  be  a  useful  deoxident  — Standard. 
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NEW    ELECTRICAL      DEVICES. 
AND    PLANT. 


FITTINGS 


E.A.I'.  Hear;  Duty  Inching  Starter. 

We  recently  inspected  a  new  patent  starter  which  has  been 
developed  by  the  Ei  botbicax  Apparatus  Co.,  Ltd.,  of  Vauxhall 
Work*,  Sjuth  Lambeth  Uoad,  S.W.  ;  in  this  device  the  usual 
no-volt  cjil  and  spring  return  have  been  eliminated,  their 
functions  being  performed  by  other  means.  This  change  enables 
the  angular  movement  of  the  starting  lever — and,  therefore,  the 
number  of  contacts  employed — and  the  pressure  on  the  contact 
brush  or  shoe  to  be  increased.  It  is  impossible  to  start  the  motor 
without  first  inserting  all  the  resistance,  and  it  is  impossible  to 
leave  any  of  the  resistance  in  circuit  when  the  motor  is  running. 

From  the  drawing,  fig.  2,  it  will  be  seen  that  there  is  a  frame  or 
era  lie  pivoted  on  the  starting  lie  ver,  and  held  to  the  left  by  a  spring. 


circuit-breakers  are  held  in  but  cannot  be  pulled  in.  On  arriving 
at  the  full-on  position,  however,  with  all  the  resistance  cut  out,  o 
is  over  c,  and  in  this  position  the  opening  or  closing  of  Q  no  longer 
streets  the  circuit-breakers,  which  are  held  inindependently  of  the 
circuit  through  t;. 

The  circuit-breakers  when  closed  are  at  all  times  controlled  by 
the  overload  release  H,  and  it  is  claimed  that  the  device  is  "  fool- 
proof," for  it  is  impossible  to  make  a  mistake  with  it.  The  circuit 
is  never  broken  on  the  resistance  contacts,  but  only  by  the  circuit- 
breakers,  which  have  renewable  carbon  breaks  and  a  magnetic 
blow-out  ;  the  carbon  sparking  rollers  shown  on  each  segment 
therefore  have  practically  nothing  to  do.  It  will  be  observed  that 
as  the  slightest  movement  of  the  loose  handle  to  the  left  releases 
the  circuit-breakers,  it  is  impossible  to  move  the  starter  arm  back- 
wards with  current  on.  For  driving  printing  machines,  therefore, 
the  starter  iB  particularly  suitable,  as  the*  severe  trials  of 
"  inching"  are  felt  only  by  the  circuit-breakers.  The  starter  is  of 
substantial  construction  and  good  workmanship  and  appears  to 
fulfil  every  requirement  of  a  good  starter  very  efficiently.  Fig.  1 
shows  the  device  as  made  up  witn  one  circuit- breaker. 


Fig.  1. — A  New  E.A.C.  Stabter. 


On  pushing  the  handle  to  the  right  a  contact  is  made  at  O,  but  this 
is  ineffective  unless  the  lever  is  standing  over  the  contact  A, 
that  is,  in  the  starting  position.  This  condition  being  fulfilled,  the 
first  motijn  of  the  handle  closes  the  circuit  of  the  solenoids  which 
actuate  the  circuit  breakers  D  D,  causing  these  to  close,  simul- 
taneously inserting  resistances  into  their  circuits  by  opening 
contacts  at  J   l   through  the  action  of  the  fingers  e  e.    Thus  the 


Thermal  Auto-starter  for  1>.C.  and  A.C.  Motors. 

The  desiderata  of  a  self-acting  motor  starter  are  that  it  should 
act  satisfactorily  whatever  the  load  on  the  motor  started,  that  it 
should  be  equally  suitable  for  use  in  d.c.  and  A.c.  circuits,  and  that 
standard  patterns  should  be  easily  adaptable  to  any  size  or  type  of 
motor.  Innumerable  solenoid-actuated  auto-starters  have  been 
patented,  but  these  are  applicable  only  to  d.c.  motors.  They  involve 
the  use  of  relays,  and  the  complexity  of  their  construction  increases 
as  their  action  is  made  more  automatic.  The  expansion  of  a  hot 
wire  may  be  used  to  move  the  starting  switch  lever,  but  this 
involves  serious  waste  of  energy  in  the  hot-wire  shunt  circuit,  and 
a  constant  rate  of  starting  independent  of  the  motor  current.  That 
form  of  starter  which  utilises  the  sudden  increase  in  electric 
resistance  of  iron  at  a  certain  critical  temperature  by  employing 
magnified  Nernst  lamp  ballast  resistances  is  useful  for  small 
machines,  but  the  apparatus  is  costly  and  easily  broken.  By  the 
use  of  bi-metallic  contact  strips,  the  rate  of  starting  can  be  made  to 
vary  with  the  load  on  the  motor,  and  simple,  strong  and  effective 
construction  and  reliable  action  can  be  secured.  Referring 
to  the  accompanying  figure,  when  the  main  switch  8  is 
closed,  current  flows  to  the  motor  through  all  the  resist- 
ance sections  w,  in  series  with  which  are  bi-metal  strips  z. 
Due  to  the  heating  effect  of  the  current  and  unequal  expansion 


Fig.  3. — Diagram  op  Connections,  Thebsial  Auto-Stabter. 


Fis.  2.— Connections,  E.A.C.  Starter. 


current  in  the  solenoids  is  reduced  to  a  small  value  sufficient  only 
to  keep  the  breakers  closed.  The  starting  lever  can  now  be  moved 
to  the  right,  cutting  out  the  resistance  by  steps  ;  but  if  the  pres- 
sure on  the  handle  is  relaxed  for  an  instant,  the  contact  u  is  broken 
and  the  circuit-breakers  immediately  open.  If,  on  the  other  hand, 
the  resistance  is  cut  out  too  rapidly,  the  excessive  current  actuates 
the  overload  release  n,  interrupting  the  solenoid  current  at  J  and 
opening  the  circuit- breakers  ;  so  long  as  the  contact  brush  attached 
ver  the  sector  l:  and  the  handle  is  pushed  to  the  right,  the 


of  its  component  strips,  Z  buckles,  makes  contact  with  n  and  thus 
shore  circuits  the  first  section  Wi  of  the  starting  resistance.  The 
remaining  sections  are  successively  short  circuited  in  similar 
manner.  Each  compound  strip  is  constructed  so  that  it  makes 
contact  at  an  appropriate  current  (or  all  may  be  rated  for  the  same 
current  and  placed  at  different  distances  from  the  stationary  block). 
The  steady  current  being  rather  greater  than  that  which  brings  /. 
into  contact  with  b,  firm  contact  pressure  is  secured  and  contact  is 
further  improved  by  the  addition  of  copper  wire  brushes.  The 
area  of  each  contact  strip  determines  the  rate  of  starting  under 
given  load  conditions.  On  open  circuit,  the  springs  return  rapidly 
to  their  "off  "  position,  and  there  is  no  reasonable  limit  to  the  fre- 
quency of  using  the  starter.  Any  starter  can  readily  be  converted 
to  automatic  action  on  this  princple  by  adding  to  the  existing 
equipment  a  small  board  carrying  the  necessary  bimetallic  strip 
and  contact  block.  The  springs  should  be  protected  by  a  cover  to 
prevent  irregular  action  due  to  varying  air  currents.  No  sparking 
occurs  at  the  contacts  and  there  are  no  wearing  or  (in  the  ordinary 
sense  of  the  word)  moving  parts.  Starters  of  this  type  have 
been  built  for  currents  up  to  100  amperes,  and  as  small  power 
accessories,  they  may  be  worth  notice  and  trial. — Kick.  Zeitsohrift. 

[Obviously  the  heavier  the  load  at  starting,  and  therefore  the 
starting  current,  the  more  quickly  are  the  resistances  cut  out,  and 
this  is  a  serious  drawback — Eds.  Elec.  Rev.] 

A  Highly  Sensitive  Thermo-Electric  Pressure-Gauge. 

In  a  paper  recently  presented  to  the  French  Academy  of  Sciences, 
M.  Gueritot,  of  Nancy  University,  draws  attention  to  the  fact  that 
thermo-electric  junctions  allow  the  slightest  motion  of  air  in  a  tube 
connecting  two  reservoirs  to  be  ascertained,  provided  a  small  part 
of  the  air  be  heated  beforehand.  Since  the  air  is  set  in  motion 
with  the  slightest  pressure  difference  between  the  two  reservoirs, 
a  highly  sensitive  pressure-gauge  can  be  designed  on  this  principle. 
The  tube  connecting  the  reservoirs  is  bent  in  the  centre,  and  is  so 
arranged  that  the  knee  is  the  highest  point  of  the  tube.  The  air 
in  the  interior  of  the  tube  near  the  knee  is  heated  by  means  of  a 
conductor  traversed  by  an  electric  current,  and  the  hot  air  remains 
at  the  top  of  the  bend.  The  two  junctions  of  a  thermo-electric 
couple  connected  up  to  a  galvanometer  are  arranged  in  the  axis  of 
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the  tube,  to  the  right  and   left  ..I    the   heated  portion. 

Ah  long  as  the  air  in  the  Interior  oi  the  tube  It  .it  net,  the  two 
junctions  arc  inrronnded  by  oold  air  ut  the  iidi  temperature,  ud 
the  galvanometer  records  n<>  current.  Ah  won,  however,  m  the  all 
i«  Het  iii  motion,  it  curries  the  boated  ga«  along  one  of  the 
janotions,   thus  producing    a  thenni  or  rent,  which    ih 

reoorded  by  the  galvanometer.  Bhcperienoe  Iiuh  shown  thin  gange 
to   (five    mont    reliable    readiri^H.      The    galvanometer,  after    each 

defleotion,  retuniH   accurately   to   eero,    it«   defleotit  d    ohanging 

direction  us  the  gal  llnw  in  reversed.  Moreover,  the  galvanometer 
reading!  are  proportional  to  the  volume  of  gas  net  in  motion.  The 
apparatus  allows  an  air  current  corresponding  to  the  motion  of 
■ff  mm.:l  to  be  ascertained. 

The  sensitiveness  of  tho  gauge  can  be  further  increased  by  pro- 
viding several  j (motions,  and  it  is  possible  also  to  obtain  a  graphical 
record  by  using  a  registering  galvanometer.  The  inventor  has 
made  the  following  experiments 

The  gauge  having  been  connected  on  one  hand  with  a  reservoir 
containing  air,  and,  on  the  other  hand,  with  a  tube  open  to  the 
atmoBphcre,  it  will  record  any  variation  in  air  pressure,  through 
the  motion  of  the  air  entering  or  leaving  the  reservoir  with  any 
such  variation.  The  apparatus  thus  allows  a  minimal  variation 
in  pressure  (as  low  as  one-millionth  of  a  millimetre  of  mercury)  to 
be  made  visible. 

Since  the  apparatus  js  devoid  of  inertia,  in  connection  with  a 
Pitot  tube  it  enables  sudden  variations  in  wind  velocity  to  be 
watched,  and  any  fluctuations  hidden  by  the  variations  of  other 
apparatus  to  be  observed. 

The  gauge,  on  account  of  its  remarkable  sensitiveness,  allows  in 
conjunction  with  a  Riess  thermometer,  the  energy  of  extremely 
slight  electrical  discharges  to  be  measured.  It,  e.ij.,  gauges  the 
energy  absorbed  from  a  Hertz  resonator  in  the  Riess  thermometer. 


LEGAL 


Kidderminster  Tramways  Case.— Cross  Claim  for  Damages. 

{Continued  from  page.  570.) 

Mr.  Arthur  Charlton,  continuing,  said  it  was  brought  to  his 
notice  in  July  last  that  the  defendants  were  proposing  to  make  the 
tunnel. 

Mr.  Eustace  Hills  :  On  July  7th  had  the  Town  Council  refused 
permission  to  lay  the  cable  under  your  tramway  >' — That  is  so,  I 
think. 

Mr.  Young  said  that  he  would  tender  evidence  that  they  had 
leave. 

Witness,  continuing,  said  that  it  was  part  of  his  duty  to  inspect 
the  tramways,  and  on  September  2nd  he  received  information  that 
the  defendants  were  commencing  to  tunnel  under  it.  He  went  to 
the  spot  with  some  of  his  men,  and  notwithstanding  their  protest, 
tunneling  was  continued,  and  completed  on  the  early  morning  of 
September  3rd. 

Did  it  in  any  way  affect  the  tramway  1 — Yes.  I  considered  that 
the  work  was  improperly  done. 

Asked  about  the  dimensions  of  the  tunnel,  witness  said  it  was 
about  3  ft.  in  diameter  on  one  side  of  the  tramway,  and  2  ft.  6  in. 
on  the  other  side,  tapering  in  the  middle  down  to  about  2  ft.  It 
was  cut  through  sand  without  any  timbering  or  roofing.  It  was 
just  a  plain  tunnel,  cut  out  with  shovelB  and  short  picks. 
The  tunnel  was  unsafe,  as  the  support  of  the  tramway  being 
taken  away  the  concrete  would  not  carry  the  heavy  traffic  pass- 
ing over  the  top.  When  the  tunnel  was  finished  the  subsoil  was 
replaced,  and  an  attempt  was  made  to  ram  it  in  from  the  fide, 
which  was  impossible.  They  could  not  ram  up  to  the  roof  in  that 
way.  Toe  tunnel  was  8  tt.  long.  The  proper  way  to  lay  a  cable 
under  a  tramway  was  first  of  all  to  lay  a  pipe  and  then  draw  the 
cable  through  it.  In  the  event  of  a  cable  breaking  down  when 
laid  in  that  way,  it  could  be  drawn  out  for  repairs.  But  in  this 
case  to  get  at  the  cable  for  repairs  would  cause  a  serious  inter- 
ference with,  and  a  danger  to,  the  tramway.  The  cable  was  placed 
in  a  wooden  box,  which  was  filled  in  with  boiling  bitumen.  After 
the  tunnel  was  constructed,  it  was  found  that  a  portion  of  the  line 
over  and  near  it  had  "  dished,"  and  it  became  necessary  to  renew 
the  foundation  and  make  good  the  faulty  spot  in  the  tramline. 
By  the  advice  of  the  solicitor  he  was  proceeding  to  cut  away  the 
cable,  but  when  he  had  got  three-quarters  through  be  was  stopped 
by  the  police.  He  had  intended,  had  he  not  been  stopped,  to 
remove  the  cable. 

Mr.  Eustace  Hills  :  Was  that  a  proper  step  to  take  in  making 
good  the  tramway  ? 

Witnesn  :  I  think  so 

The  Judge  :  I  do  not.  The  cable  had  nothing  to  do  with  the 
tunnel. 

Mr.  Hugo  Young,  for  defendants  :  Our  case  is  that  the  cutting 
of  this  cable  was  simply  to  prevent  our  using  it. 

During  further  examination  of  the  witness  as  to  the  various 
items  of  the  claim  a  mass  of  documents  was  put  in,  which  drew 
from  the  Judge  the  comment  that  there  seemed  to  be  sufficient 
paper  in  the  case  to  have  filled  up  the  tunnel. 

In  cross-examination,  Witness  said  that  Mr.  Lycett  was  the 
managing  direotor  of  the  company,  and  was  also  the  managing 
director  of  the  Kidderminster  District  Electric  Lighting  and 
Traction  Co.,  Lid.     That  company  supplied  the  electric  lighting  for 


K  i .  1 . 1 .  r  1 1 1 1 1 1 .- 1  -  -  r .        Bottl      I  >i (OmpaoiM     were     olfahootll     <■< 

BritUb  i  !■  ■ ' "    i  r*  t  [on  0o,  'i  I  •  wu 

now  001111  cted,  was   alsoimeol  llt.-wae 

Bware    that    Messrs.    Woodward     wire    ■applying    themselves     with 

light  from  "ii.  nt  i  b 

Mn,  Hi  in  Vhi:m;  :  Do  yOO  know  that  the.  cauw;  of  ull  thin 
trouble  ||  that  Bieeeri,  Woodward  had  a  plant  for  supplying  them- 
selves with  eleotric  light  ! 

Witiu  mh  I  ilo  not  know  that  that  was  the  cause  of  the  trouble. 
They  were  generating  at  one  of  their  works  and  wanted  to  connect 
with  another  ho  that  they  might  have  a  supply  for  then.- 

In  further  croHH-examination,  the  witnesH  Haid  that  he,  ae 
manager  of  the  Klectrio  Lighting  Co.,  wrote  to  the  defendant* 
protesting  against  their  action, 

Mu.  IIiiiio  Vol  ni;  :  Was  not  the  point  in  your  mind  that  if 
you  could  you  would  stop  them  supplying  themselves  with 
electricity  .' 

Witness  said  that  that  was  not  the  point  in  his  mind.  On 
July  2(Jth  an  application  was  made  for  an  interim  injunction,  and 
it  was  then  represented  that  the  cable  could  not  be  properly  laid 
without  digging  down  from  the  surface. 

Mu.  IIuco  Young  said  that  the  injunction  was  granted  in  very 
careful  terms  not  prohibiting  the  defendants  from  laying  the 
cable,  but  ordering  that  they  should  not  so  lay  it  as  to  interfere 
with  the  tramways. 

Cross-examination  continued  :  A  notice  from  the  defendants  was 
received  on  September  2nd  stating  what  they  were  going  to  do. 
On  receiving  that  notice,  he  gave  his  foreman  instructions  to  take 
on  a  few  extra  navvies,  but  he  did  not  tell  him  to  bring  a  gang  of 
roughs.  As  a  matter  of  fact,  41  men  were  brought  up,  and  they 
were  supplied  with  refreshments,  the  object  being  to  prevent  the 
cable  being  laid.  According  to  his  instruction,  he  was  going  to 
take  the  cable  out,  and  for  that  purpose  he  cut  it. 

His  Lordship  :  Did  you  want  to  remove  the  cable  to  prevent 
these  people  using  the  current  between  their  two  works  I 

Witness:  No.  I  was  endeavouring  to  remove  the  cable  according 
to  orders. 

His  Lordship  :  Do  you  suggest  that  the  cable  could  do  any  harm 
to  the  tramways  1 

Witness  :  Not  for  the  time  being  ;  but  it  might  do  so  in  the 
event  of  anything  happening  to  the  cable  in  the  future. 

By  Mr.  Young  :  An  injunction  was  obtained  to  prevent  the 
Tramway  Co.  from  interfering  with  the  defendants'  cable.  Witness 
added  that  when  the  defendants'  cable  was  cut,  representatives  of 
Messrs.  Woodward,  Grosvenor  A:  Co.  were  not  present. 

"  Don't  you   think  it  would  have   been  fairer  to  have  notified 
them  of  your  intention  ?  "  asked  counsel. 
Witness  said  he  saw  no  reason  why  they  Bhould  be  present. 
Mr.  Justice  Rowlatt  :  I  can  tell  you  a  very  good  reason  ;  it 
might  have  avoided  a  conflict  of  evidence  in  this  case. 

Mk.  Young  :  I  put  it  to  you,  that  this  alleged  injury  to  your 
tramway  is  make-believe.  Do  you  swear  there  was  any  serious 
injury  to  your  tramway  between  September  2nd  and  16th  ? 

Mr.  Charlton  :  I  do  ;  the  concrete  foundation  over  the  tunnel 
had  gone  in. 

So  as  seriously  to  interfere  with  the  tramway  .' — Yes. 
Did  the  cars  continue  to  run  until  you  took  np  the  rails  I — 
They  did. 

And  was  tbere,  in  your  judgment,  any  danger  in  allowing  them 
so  to  run  ? — That  was  the  reason  we  took  the  rails  up  ;  the  rails  were 
springing. 

Mr.  Harold  North,  chiei  assistant  engineer  to  the  Tramway 
Co.,  gave  evidence  that  the  soil  was  all  sand,  and  if  disturbed,  it 
would  not  stand  pressure.  Eight  or  nine  days  after  the  tunnel 
was  cut,  he  noticed  the  tramway  Betts  had  sunk  about  2 J 
or  3  in. 

Cross-examined  :  His  attention  was  not  called  to  this  part  of  the 
tramway  before  the  tunnel  was  cut. 

Robert  Clarke,  permanent-way  engineer  to  the  Kidderminster 
Tramways  Co.,  gave  evidence  as  to  the  nature  of  the  soil  under  the 
tramline  and  the  work  done  by  the  defendants  in  relation  to 
driving  the  tunnel.  He  said  that  after  the  work  he  noticed  that 
there  was  vibration  in  the  sets. 

Under  cross-examination,  witness  said  there  was  observable 
sinking  of  the  setts  before  the  tunnel  was  cut,  but  not  to  the 
extent  of  2  or  3  in.  He  thought  the  hole  should  have  been 
timbered. 

Other  evidence  of  a  similar  character  was  given,  and  the  hearing 
was  again  adjourned. 

On  the  case  being  resumed  on  Thursday,  further  evidence  was 
called  for  the  plaintiffs  to  show  that  the  tunnels  had  caused  frac- 
tures and  cracking  in  the  concrete  bed  of  the  tramline,  which 
necessitated  renewals.  The  subsoil  beneath  the  concrete  through 
which  the  tunnel  had  been  driven  was  of  a  loose  character,  beiug 
soft  gravel  and  sand. 

Bertie  French,  installation  foreman  employed  by  the  plaintiff 
company,  stated  that  on  examining  the  tramline  at  Worcester 
Cross  on  September  8th,  he  found  that  the  setts  were  opening  and 
sinking,  a  condition  of  things  which  was  not  due  to  ordinary  wear, 
but  to  some  undermining  of  the  foundation.  He  assisted  in 
opening  up  the  ground  where  the  defendants'  cable  had  been  laid, 
and  when  he  got  into  the  trench  he  assisted  in  cutting  the  cable 
until  he  was  stopped  ty  the  police. 

Mr.  Justice  Rowlatt  :  When  that  cable  was  covered  np  would 
it  have  been  a  danger  to  the  tramway  .' — Not  provided  it  had  not 
gone  wrong. 

His  Lordship  :  Why  did  you  dig  down  to  it .' — To  put 
concrete  iu. 

His  Lordship  :  But  you  did  not  want  to  put  concrete  as  deep  as 
that  .' — My  instructions  were  to  put  in  (>  ft,  of  concrete. 
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II i>  I.i  BDSBIF  :  Wafl  not  your  object  to  get  down  there  to  cut 
the  cable  '-  Not  to  my  knowledge. 

Several  labourers  who  had  worked  in  repairing:  the  line  and 
digging  out  the  trench  gave  evidence  as  to  the  taturc  of  the 
subsoil  thr.-ugh  whic'i    he  defendants'  tunnels  were  cut. 

Mr.  Edward  Fit/mm  RICE,  permanent-way  engineer  for  the 
British  Electrical  Federation,  also  gave  evidence  as  to  the  nature  of 
the  soil,  and  expressed  an  opinion  that  the  tunnel  throughiwhich 
the  cable  was  taken  was  not  a  suitable  form  of  tunnel,  having 
regard  to  the  frxt  that  it  was  beneath  the  tramwsy. 

The  hearing  was  continued  on  Friday  and  Saturday,  when  Mr. 
Hugo  Young  opened  the  case  for  the  defendants,  and  called 
evidence. 

On  Monday  judgment  was  given  for  the  defendants  in  the  first 
action  by  the  Tramway  Co.  against  Woodward,  GroBvenor  &  Co., 
and  for  the  plaintiffs  in  Woodward,  Grosvenor  &  Co.,  against  the 
Tramway  Co.  ;  damages  £100. 

( To  be  concluded.') 


War  On  ice  i.  Kirkland  &  Capper,  and  J.  H.  T.  Woodd. 

(Continued  from  page  669.) 

CONTINUING  his  evidence  regarding  the  lead-covered  wire,  Mr. 
Patchell  said  that  in  one  instance  the  wire  seemed  to  have  been 
bent  till  it  had  burst,  and  it  was  badly  knocked  about  in  other 
places.  It  had  been  handled  a  good  many  times,  but  it  looked  as 
if  the  lead  was  eaten  away  at  one  point;  it  had  been  "pitted," 
most  likely,  by  electrolysis  through  leakage.  If  carried  round 
rough  walling  and  sharp  corners,  this  lead-covered  wire  would  be 
cut ;  the  insulation  on  the  wire  itpelf  was  not  good  enough  to  be 
watertight  without  the  lead  covering,  and  if  there  was  any  damp 
it  got  through  the  lead  covering  to  the  wire,  and  the  insulation 
broke  down.  If  the  lamps  were  not  changed,  and  there  was  no 
leak  on  the  circuit,  the  employment  of  a  fuse  wire  of  unduly  low 
resistance  did  not  matter  a  bit.  He  did  not  see  how  the  alleged 
failure  to  keep  the  distribution  boards  clean  could  account 
for  the  mischief,  if  the  distribution  boards  had  been  properly 
finished  and  connected  up.  It  was  apparently  quite  a  chance  that 
the  faults  developed  where  they  did,  and  he  had  very  little  doubt 
that  if  the  installation  had  been  continued  with,  other  faults  in  it 
would  have  developed.  If  the  system  was  the  same  throughout, 
and  done  at  the  same  time  with  the  same  workmen,  he  thought 
they  were  justified  in  abandoning  the  whole  of  the  work  of  that  type. 

Cross-examined  by  Mr.  Walter,  K.C,  Witness  said  that 
large  quantities  of  lead-covered  wire  were  used  ;  he  had  used  lead- 
covered  wire  himself,  and  had  had  no  trouble  with  it.  Its  use  was 
provided  for  in  the  LB  E.  regulations.  Ordinary  lead-covered 
wire  was,  generally  speaking,  of  a  lower  grade  of  insulation,  and 
the  insulation  more  or  less  depended  on  the  lead  covering  being 
kept  intact. 

There  is  nothing  wrong  with  lead  in  plaster  provided  the  work 
is  properly  done  ? — It  need  not  necessarily  break  down  if  the  work 
is  properly  done. 

Witness  said  he  did  not  know  of  cases  of  bare  wire  being  laid 
in  plaster.  He  had  seen  in  very  old  work  cases  of  insulated  wire 
without  lead  covering. 

Electrically  plaster  is  an  insulator  ? — Yes,  of  a  low  quality  ;  it 
is  hygroscopic,  that  is  the  difficulty. 

Do  you  know  that  the  Westminster  Electric  Co.  test  between 
poles  and  not  only  between  the  wires  and  the  earth  .' — I  do  not. 

If  in  fact  the  Westminster  Electric  Co.  tested  between  poles, 
shorts  would  be  indicated  on  that  test  1 — If  all  the  switches  were 
put  on,  certainly. 

If  those  tests  took  place  and  the  company  were  perfectly  satis- 
fied on  those,  that  would  show  that  at  that  time  there  were  no 
shorts  between  the  mains  and  no  shorts  to  earth  .' — Certainly. 

A  test  with  the  megger  would  show  if  there  was  a  leakage  ? — 
Yes,  but  a  leakage  is  not  shorting. 

The  hearing  was  adjourned  after  the  conclusion  of  the  evidence 
until  next  term,  owing  to  the  illness  of  Mr.  Justice  Lawrence. 
(To  be.  continued.) 


Electric  Sign  Case  Settled. 

ii.ME  for  the  erection  of  an  electric  sky  sign  was,  on  April 
2nd,  the  subject  of  an  action  before  Mr.  Justice  Darling  in  the 
King's  Bench  Division,  in  which  Wm.  Henry  Drucquer,  a  tobacco- 
nist, of  Elgin  Avenue,  Maida  Vale,  and  Frederick  Elward  Coe,  of 
Mount  Vernon,  Hampstead,  surd  Jacob  Weak,  of  Berlin,  for  alleged 
breach  of  agreement  to  provide  money  for  the  erection  of  an  elec- 
tric sky-sign  by  A.  B.  Carter  &  Co.,  Ltd.,  in  which  the  parties  were 
jointly  interested. 

Mr.  V.  P.  Val'ettaand  Mr.  II.  A.  Levitjson  were  for  the  plaintiffs, 
and  Clavell  Salter.  K.C,  Mr.  Cecil  Walsh,  K.C,  and  Mr.  Perhals 
Phillips  were  for  the  defendant. 

Mr.  Valletta  s«id  that  the  agreement  sued  upnn  was  one  made 
verbally  in  June,  1911,  and  the  plaintiffs  and  the  defendant,  it  was 
said,  were  to  contribute  one-third  rhares  of  a  fund  for  the  purpose 
of  financing  A.  ft.  Carter  St  Co.,  Ltd.,  in  the  matter,  each  of  the 
parties  being  directors  of  the  company. 

In  his  defence,  Mit.  WEAK,  in  the  first  place,  denied  the  making 
of  the  contract  as  alleged,  and  alternately  gave  reasons  why,  in  his 
view,  he  was  entitled  to  repudiate  it. 

After  Coi  N8EL  had  opened  his  case,  his  LORDSHIP  saw  Mr. 
Valletta  and  Mr.  Clavell  Salter  in  bis  private  room,  and  a  settle- 
ment was  arrived  at. 

It  was-  announced  that  the  settlement  put  nn  f  nd  to  all  matters 
in  dispute  between  the  parties  without  any  admission  of  liability. 


Long  Eaton  Gas  Co.  r.  Long  Eatojj  District  Council. 

On  Friday  last,  in  the  Chancery  Division,  there  was  opened  before 
Mr.  Justice  Sargant  the  action  of  the  Attorney-General  at  the 
relation  of  the  Gas  Co.,  which  was  brought  to  decide  whether  the 
Council  were  justified  in  making  a  differentiation  of  charges  between 
consumers  of  their  electric  supply.  The  hearing  was  continued 
on  Monday,  and  the  case  stood  adjourned  to  the  following  day. 

Allis-Chalmkus   Co.    v.   The   Fidelity   and   Deposit   Co.  OF 

Maryland. 
In  the  Court  of  Appeal,  on  April  3rd,  Lord  Sumner,  Lord  J  ustice 
Kennedy  and  Mr.  Justice  Lawrence  gave  judgment  in  this  cai;e,  on 
the  appeal  of  the  defendant  company  against  a  judgment  of  Lord 
(then  Mr  )  Justice  Phillimore.  The  matter  was  reported  in  our 
issue  of  March  20th. 

Mr.  Sanderson,  K.C,  and  Mr.  McCardie  appeared  for  the  appli- 
cant company,  and  Mr.  Sankey,  K.C,  and  Mr.  Bernard  Lailey  for 
the  respondent  company. 

Lord  Sumner,  in  the  course  of  a  lengthy  judgment,  said  the 
quest'ons  were,  when  was  there  a  concl  ided  contract,  and  if  there 
was  one  before  April  18th,  when  did  the  risk  under  it 
commence.  As  to  whether  the  terms  of  the  contract 
had  been  agreed  and  a  bargain  completed  before  April 
isth,  the  commencement  of  the  term  of  insurance  was  fixed 
in  the  plaintiffs'  own  proposal.  They  applied  for  the  insurance  to 
commence  from  the  "  issuance "  of  the  bond.  Assuming  that 
"issuance"  was  referred  to  merely  for  the  purpose  of  fixing  the 
date  to  be  inserted  in  the  policy — and  other  modes  of  fixing  it 
might  have  been  adopted,  for  example,  the  date  of  the  policy 
itself,  or  the  first  of  the  following  month,  or  any  other  date — still, 
whatever  "  issuance  "  meant,  that  fixed  the  date  as  the  commence- 
ment of  the  insurance,  and  if  any  other  date  were  inserted,  the 
policy  stated  something  never  agreed  and  in  a  material  respect 
expressed  a  contract  that  never  was  made.  It  was  this  policy 
alone  that  was  sued  upon,  and  rectification  was  not  asked  for. 
"  Issuance,"  they  were  told,  was  a  word  originating  in  the  Unittd 
States  of  America,  where  both  parties  had  their  head  offices.  It  was 
a  new  word  to  his  Lordship,  and  the  Court  must  do  the  best  they 
could  with  it.  He  took  it  to  mean  a  somewhat  imposing  kind  of 
issue.  The  printed  proposal  form  on  which  the  word  was 
used  was  prepared  by  the  defendants.  The  actual  word  "  issu- 
ance "  was  inserted  by  the  plaintiffs  in  writing.  The 
printed  form  spoke  in  one  place  of  the  bond  being 
executed  ;  in  another,  of  it  being  issued,  and  issued  to  the  assured. 
In  ordinary  speech  the  two  words  indicated  different  things,  and 
"  issuance '"  corresponded  to  the  latter.  If  the  policy  when 
executed  had  been  left  on  the  table,  or  given  to  a  clerk  to  make 
up  for  the  post,  or  taken  by  a  messenger  to  Paris,  the  last  thing 
that  one  would  have  said  of  this  executed  policy — an  agreement 
signed  by  one  party  only — would  have  been  that  it  had  been 
issued.  It  could  never  have  ceased  to  have  been  in  the  defendants' 
sole  control,  and  they  might  have  recalled,  destroyed  or 
altered  it  at  any  time.  It  was  no  more  when  sent  to  the  Paris 
branch  by  post.  He  could  not  think  there  was  any  issue  or  issu- 
ance of  the  policy  until  at  least  it  was  ready  for  delivery  to  the 
opposite  party,  and  actual  notice  of  that  readiness  had  been  given 
to  him,  or  probability,  until  there  was  actual  delivery.  The  date 
mentioned  in  the  policy  for  the  commencement  of  the  risk  was 
the  date  of  the  execution  of  the  policy,  November  8th,  1912,  and 
the  date  of  its  termination  unless  renewed,  November  7th,  1913. 
But  intimation  that  the  policy  had  been  executed  and  was  at  the 
asaured's  disposal  took  place  at  the  earliest  on  March  9th,  and 
unless  Lochenies  had  authority  to  receive  such  information  on  the 
plaintiffs'  behalf,  which  his  Lordship  doubted,  there  was  no 
intimation  to  the  plaintiffs  at  all  till  March  18th.  That  being  so 
the  policy  stated  a  term,  viz.,  the  commencement  of  the  risk  which 
it  was  essential  to  get  agreed,  and  stated  it  in  a  way  that  contra- 
dicted instead  of  conforming  to  the  plaintiffs'  proposal.  Regarded 
as  a  counter  offer  by  the  defendants,  this  term  was  never  agreed  by 
the  plaintiffs  before  the  month  of  April,  1912,  and  the  loss  was 
not  covered  by  the  insurance.  If  the  transaction  was  regarded  as 
a  bargain  under  which  the  risk  was  only  to  begin  when  the  policy 
was  delivered  to  the  plaintiffs,  again  the  loss  was  not  covered  by 
the  insurance.  In  either  case  the  result  was  the  same.  At  the 
date  of  the  defalcations  by  Lochenies  the  plaintiffs  were  not 
covered.  The  critical  matter  was  whether  the  term  "issuance 
was  satisfied  by  the  act  done  by  the  defendants  on  March  8th,  po 
as  to  warrant  the  insertion  of  thatdate  in  the  policy  and  make  the 
risk  commence  then,  and  in  his  opinion  it  was  not.  Accordingly 
the  appeal  succeeded. 

Lord  Justice  Kennedy  concurred. 

Mr.  Justice  Lawrence  dissented.  It  was  said  that  "  issuance  " 
must  be  said  to  be  actual  delivery,  or  at  least  the  passing  of  the 
policy  out  of  the  power  of  the  insurer,  but  he  could  not  give  the 
word  such  a  meaning.  The  defendants  read  "  if  suance "  as 
the  date  of  the  execution  of  the  bond,  and  they  inserted 
not  only  in  the  bond  itself,  but  in  their  books,  the  same  date, 
namely,  March  8th,  1912,  as  the  date  that  the  risk  commenced,  and 
March  7tb,  1913,  as  the  date  when  it  terminated.  In  his  opinion, 
there  was  no  other  way  of  construing  "  issuance  "  in  a  business 
tense.     He  thought  the  appeal  should  be  dismissed. 

By  a  majority  of  the  Court,  the  appeal  was  allowed,  and  judg-   j 
ment  entered  for  the  defendants,  with  costs. 

Ohabing  Cross,  West  End  &  City  Electricity  Supply  Co.,   j 

LTD,   r,  London  HYDRAULIC  Co.,  Ltd, 
'I'm.  appeal  of  the  defendant  company  against  a  judgment  of  Mr. 
Justice  Scrutton,  already  reported  in  these  pages,  was  heard  in  the 
Court  of  Appeal  this  week.     The  appeal  was  dismissed  with  costB.  * 
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PARLIAMENTARY. 


London   (Jolted    Ira  in  ways  Kill, 
The  BUI  promoted   bj    the   L Ion  United  Tramways  Oo,  < 

before  the    .  ■    I.  <t.    Committee    of   the  House  iif    (  dim  iiiniiH,  p» 

over  by  Mr.  Walter  Guinness,  on  ttaroh  8 let  and  April  let  and  2nd. 
Tim  Hill  providei  for  agreement!  between  tbeoompanj  and  other 
bodiei  for  the  working  of  tramway*  and  Light  railways,  pro- 
vision for  through  bookings,  the  carrying  of  a  greater  number 
of  passengers  on  tramoars,  tho  running  of  trailer  carH,  to. 

Mn.  Balfoch  limnvNi',,  CO.,  apj red  for  the  promoters, and 

explained  that  tho  opposition  was  In  respect  of  the  powers  nought 
to  enable  the  company  to  enter  Into  agreements  with  i  fio  various. 
local  aathorities  and  to  enable  each  local  authority,  if  it  thought 
lit,  to  postpone,  for  a  period  not  exceeding  12  years,  the  date  at 
which  it  had  a  right  to  purchase  the  tramways  in  its  area.  One 
clause  provided  that  as  regarded  Surbiton,  Isleworth,  Ttd- 
dington.  Hampton  Wick  and  Twickenham,  who  were  concerned 
in  the  Hampton  loop  section,  neither  could  enter  into  an  agree- 
ment without  the  consent  of  the  others. 

Mr.  J.  DEVONSHIRE,  managing  director  of  the  company,  gave 
evidence  in  support  of  the  Bill,  and  said  that  its  main  object  was 
to  enable  bargains  to  be  made  with  the  local  authorities,  under 
which,  in  return  for  an'extension  of  the  time  of  purchase,  road 
widening  and  improvements  might  be  desirable. 

In  cross-examination,  by  Mn.  FITZGERALD  for  the  Middlesex 
County  Council,  witness  denied  that  the  object  was  to  get  an 
extension  of  period  to  enable  the  company  to  deal  with  its  financial 
burdens. 

Mil.  FlTZGEBALD  contended  that  if  the  power  was  granted  it 
would  enable  a  number  of  local  authorities  to  override  the  general 
Tramway  Act,  and  the  action  of  one  authority  might  prejudically 
affect  the  interests  of  others. 

The  Committee  struck  out  the  portion  of  the  Bill  dealing  with 
power  to  make  bargains  with  the  local  authorities. 

Evidence  was  then  heard  for  a  clause  giving  the  company  power 
to  me  trailer  cars,  and  Mr.  A.  L.  C.  Fell,  manager  of  the  London 
County  Council  Tramways,  expressed  the  view  that  congestion  of 
traffic  was  decreased  by  the  use  of  trailers. 

The  Metropolitan  Police  authorities  opposed  the  application  on 
th»  f  round  thnt  it  would  result  in  further  congestion. 

The  'Jhairman  said  the  Committee  had  open  m>nds  on  the 
question,  but  they  were  not  prepared  to  give  the  company  power  to 
ti\-\  trailers  in  contravention  of  any  existing  agreement  with  a 
local  authority. 

Mr.  Mai  assky  said  that  the  tramways  of  the  company  ran 
through  the  districts  of  28  local  authorities,  but  there  were  only 
agreements  of  the  nature  referred  to  with  Wimbledon  and  Kingston. 

The  Committee  eventually  passed  the  clause  subject  to  conditions. 
Those  were  that  the  question  of  running  trailer  cars  at  Ealing 
should  be  left  to  the  Board  of  Trade  :  that  trailers  should  not  be 
used  ia  the  neighbourhood  of  the  depots  at  Surbiton ;  and  that  the 
Board  of  Trade  should  consult  the  local  authorties  of  Teddington 
and  Twickenham  with  regard  to  the  running  of  trailers  in  those 
districts. 

The  Bill,  a3  amended,  was  ordered  to  be  reported  for  third 
reading. 

Houghton  Gas  and  Electricity  Bill — The  Standing  Orders 
Committee  has  agreed  to  suspend  the  Standing  Orders  to  allow  of 
the  promoters  inserting  an  additional  provision. 

Second  Reading. — In  the  House  of  Commons,  on  April  1st,  the 
L.C.C.  (Tramways  and  Improvements)  Bill  was  read  a  second 
time. 


BUSINESS   NOTES. 


Consular    Notes. — CHILE.— In    a   recent  report    the 

British  Consul  at  Valdivia  states  that  the  business  in  machinery, 
for  the  obvious  reason  that  it  necessitates  a  large  lock-up  of 
capital,  is  in  the  hands  of  local  branches  of  large  Valparaiso  and 
Concepcion  firms.  Manufacturers  who  address  the  Valdivia  Con- 
sulate with  a  view  to  securing  local  representation  for  the  sale  of 
their  machinery,  are  in  most  cases  merely  wasting  time  ;  they 
should  address  Valparaiso  firms,  or  their  British  or  Continental 
shipping  agents,  with  the  object  of  securing  representatives  for  the 
sale  of  their  machinery  throughout  the  whole  of  the  country.  As 
regards  catalogues,  they  must  bear  in  mind  that  the  provinces  of 
Valdivia  and  Llanquihue  are  largely  populated  by  Germans  and 
the  descendants  of  German  settlers  ;  if  they  have  no  Spanish 
literature  to  dispose  of,  they  should  send  German,  or  even  French 
(there  are  a  number  of  wealthy  and  influential  Basque  merchants 
established  in  the  neighbourhood),  resorting  to  English  as  the  last 
extremity,  for  among  the  Chilian-Germans  English  is  little  known. 
The  German  goods  are  preferred,  and  that  the  many  local  German 
merchants  should  have  inculcated  the  natives  themselves  with  a 
liking  for  their  wares,  is  only  natural  ;  this  may  be  better  under- 
stood when  it  is  stated  that  for  shipping  purposes,  whatever  be  the 
line  of  goods  required,  a  knowledge  of  the  German  language  is  as 
serviceable  as  a  knowledge  of  Spanish.  Of  the  three  largest  firms 
established  in  Valdivia,  however,  two  are  British  and  one  American 
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trioal  energy  at   14,000  volt*  In  in  a  waterfall  about  12i)  ft.  high   to 
Kabul,  the  capital,   situated   about    In   miles  away.     This  develop- 
ment is  in  charge  of  an  American  engineer,  Mr.  A.  C.  •' 
formerly   an  employe   of  the   General    Electric    '  ctftdy, 

NY.,   who   was   more   recently   chief  engineer   for  the  important 
hydro-electric  development  in  the  State  of  Kashmir,  India. 

This  hydroelectric  scheme  will  cost  between  £100,000  and 
£125,000  when  completed,  of  which  about  A 60,000  Will  DC 
for  machinery  and  materials.  The  water-power  obtained  will  be 
used  for  distributing  cheap  electrical  energy  to  the  gun  factory, 
shoe  factory,  projected  woollen  mill,  and  other  indnati 
Kabul,  under  the  control  of  the  Government  of  nis  Majesty  the 
Amir ;  also  for  electric  lighting  of  the  royal  palace,  other 
residences,  and  Government  offices  and  streets.  The  machinery 
and  material,  including  switches,  generators,  steel  towers  and 
copper-covered  steel  wires,  are  being  imported  chiefly  from  the 
United  States.  The  contract  for  this  work  is  held  by  the  Bombay 
firm  of  F.  and  C.  Osier,  Ltd.  (also  of  Broad  Street,  Birmingham, 
England).  The  development  should  be  of  particular  benefit  to  the 
industries  of  Kabul,  which  are  now  greatly  handicapped  by  the 
excessive  cost  of  fuel.  There  are  no  coal  mines  in  the  country 
and  wood  is  also  very  scarce  ;  for  factories  at  Kabul  wood  has  to 
be  carried  for  many  miles  on  the  backs  of  camels.  -  The  difficulty 
of  transporting  the  needed  machinery  and  ironwork  through  the 
Kbyber  Pass  and  over  the  almost  impassable  road,  a  large  part  of  the 
way  to  Kabul,  is  greatly  delaying  the  project,  which  may  require 
several  years  more  to  complete,  although  work  was  begun  over  a 
year  ago.  The  attempt  to  use  motor  loTries  imported  for  this  pur- 
poses has  failed,  owing  to  the  bad  condition  of  the  road  to  Kabnl, 
and  it  is  only  by  use  of  elephants  that  the  heavy  and  bulky 
articles  required  can  now  reach  Kabul.  Local  labour,  under  the 
rlirr ction  of  the  American  engineer  and  two  well-qualified  assis- 
tants, is  being  used  on  this  work. 

POLAND  — The  British  Consul  in  Poland  reports  that  trade 
between  that  country  and  the  Cnited  Kingdom  appears  to  be  in- 
creasing, if  reliance  can  be  placed  on  the  numerous  new  lines  of 
business  which  appear  to  be  connecting  the  two  countries.  The 
attempts  which  have  been  made  during  the  last  few  years  to  open 
direct  connections  without  the  intervention  of  the  German  middle- 
men appear  to  be  succeeding  to  a  certain  extent,  and  there  is  much 
evidence  to  show  that  a  sentiment  favourable  to  6uch  a  condition 
of  affairs  is  gaining  ground,  both  locally  and  in  the  United 
Kingdom.  A  possible  means  of  assisting  these  aspirations  may  be 
found  in  altering  the  system  of  collecting  acceptances  and  drafts, 
which,  atpresent,  requires  the  medium  of  one  of  the  German  banks, 
involving  the  payment  of  two  or  three  bank  commissions,  and  a 
similar  number  of  losses  by  exchange  from  sterling  into  marks, 
from  marks  into  roubles  and  vice  versa.  So  long  as  such  accept- 
ances are  drawn  in  Russian  currency,  the  Imperial  State  Bank  in 
Warsaw,  whose  commission  is  very  small,  is  willing  to  make  the 
collection  and  remit  by  cheque  on  London  in  sterling.  This 
method  has  the  advantage  of  circumventing  various  expedients 
adopted  by  unscrupulous  persons  for  delaying  or  not  meeting  their 
obligations,  as  in  the  event  of  the  acceptances  not  being  met  at  once, 
their  credit  is  cut  off  and  cannot  be  re-establi<hed  for  some  years. 
It  is  not  necessary  for  British  firms  to  keep  any  deposit  for  this 
purpose  at  the  State  Bank,  but  this  bank  will  not  disconnt  any 
such  bills  unless  the  British  firm  has  a  branch  in  the  Russian 
Empire  and  keeps  a  current  account  of  proportionate  sums  in  the 
bank  itself. 

TURKEY. — The  British  Consul  at  Smyrna  reports  that  tele- 
phones have  been  put  up  between  the  police  stations  of  that  town 
and  all  the  surrounding  suburbs  ;  further,  a  few  firms  have  installed 
telephones  between  their  head  and  other  offices.  The  suburb  of 
Boudjah  has  had  public  lighting  by  electricity  arranged  in  the 
village,  through  a  British  firm.  The  municipalities  of  Odemish, 
Baindir  and  Kirkagatch  have  also  had  telephones  put  up  in  their 
towns  by  the  same  British  firm.  The  Smyrna-Gneuztepe  (Belgian) 
Tramway  Co.  is  shortly  to  electrify  its  lines  and  light  by  electri- 
city the  route  followed.  Concessions  have  also  been  granted  for 
an  electric  tramway  from  Smyrna  to  Nymphio  and  rou  3  d  the  back 
of  the  town  to  Smyrna  and  for  the  electrification  of  the  (}u§  Co.'s 
tramways.  The  concession  holders  are,  it  is  understood,  all  ready 
to  consider  offers  of  firms  that  wish  to  participate  in  the  exploita- 
tion of  these  projects.  All  those  applying  for  concessions  must 
appoint  a  reliable  local  agent  to  watch  matters  if  they  mean  their 
application  to  be  taken  seriously. 

Elsewhere  in  his  report  the  Consul  says  that  the  year  1913-13 
saw  several  exploits  of  the  Black  Band,  that  has  for  so  many  years 
operated  from  Smyrna  and  Constantinople,  and  has  found  victims 
in  every  country  with  which  it  has  done  business.  Its  methods  are 
well  known,  but  the  caution  given  in  previous  reports  needs  to  be 
repeated.  The  various  tricks  of  this  swindling  confraternity  may 
be  tabulated  as  follows  : — 

1.  Dealing  honestly  with  one  or  two  well-known  firms  and  giving 
them  as  references. 

2.  Giving  as  references  various  bogus  commercial  inquiry  offices 
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B.  Giving  each  other  as  references  and  adopting  false  names, 
false  addresses,  &c. 

4.  Forging  bills  of  lading,  for  goods  ordered  in  Turkey  when 
payment  or  part  payment  on  receipting  of  bill  of  lading  has  been 
agreed  to. 

6.  Sending  stones,  dirt  or  other  rubbish  instead  of  goods. 

6.  Wnen  imparting  goods  from  the  United  Kingdom,  making  a 
part  payment  on  giving  the  order  and  then  after  receiving  and 
selling  the  goods  and  being  pressed  for  the  remainder  of  the  pay- 
ment, forcing  the  foreign  firm's  lawyer  to  accept  20  per  cent, 
rather  than  lose  the  whole  amount  by  putting  the  swindler 
into  bankruptcy,  a  proceeding  which  always  results  in  finding  that 
all  the  man's  possessions  have  been  long  ago  transferred  to  other 
names. 

The  British  Chamber  of  Commerce  of  Smyrna  has  published  the 
names  of  certain  prominent  members  of  the  Black  Band,  and  it 
seems  largely  due  to  its  efforts  that  the  Black  Band  has  somewhat 
neglected  the  United  Kingdom  recently. 

NORWAY. — The  American  Consul  at  Stavanger  reports  that  the 
market  for  electrical  supplies  in  the  Stavanger  Consular  district  is 
worthy  of  close  investigation  before  a  firm  attempts  to  enter  the 
field,  because  the  laws  respecting  installation  of  electrical  equip- 
ment restriot  the  use  of  many  specialities.  The  American 
Edison  base  standard  type  of  sockets  is  used.  The  munici- 
pal electric  light  plant,  under  the  supervision  of  Driftsbestyrer 
Xannestad,  is  required  by  city  ordinances  to  approve  the  elec- 
trical supplies  before  they  may  be  installed.  Mr.  Nannestad 
has  expressed  to  the  American  Consulate  his  willingness  to  examine 
any  samples  of  American  electrical  specialties  sent  him,  and  will  in 
return  be  pleaded  to  report  to  interested  firms  whether  such  sub- 
mitted supplies  meet  with  the  city's  approval.  If  they  do  not  he 
will  endeavour  to  point  out  wherein  they  are  objectionable. 
English  may  be  used  in  any  such  correspondence.  This  same  city 
bureau,  besides  supervising  the  installation  of  electric  apparatus, 
retails  supplies  to  the  trade  and  is  naturally  interested  in  making 
its  purchases  wherever  it  can  do  so  to  best  advantage.  The  keen 
competition  in  supplying  the  local  market  must  be  kept  in  mind, 
especially  on  account  of  the  activities  of  German  and  Swedish 
firms.  Practically  no  electrical  supplies  in  use  locally  are  manu- 
factured in  Norway.  The  foreign  firms  supplying  this  market 
have  their  interests  looked  after  by  personal  representatives 
— either  travelling  salesmen  calling  on  the  trade  with  samples 
or  branch  offices  with  a  stock  of  goods.  One  company 
also  has  offices  in  Christiania,  Bergen,  and  Trondhjem. 
Some  of  the  goods  are  supplied  through  agencies  located 
in  Christiania,  but  even  where  such  a  sales  arrangement 
exists,  representatives  are  usually  sent  into  this  territory. 
The  buildings  in  this  district  are  mostly  of  ordinary  frame  con- 
struction. Although  a  more  fireproof  type  of  structure,  either  of 
brick  or  cement,  is  now  favoured,  the  wiring  is  carried  in  iron 
conduits.  In  all  the  newer  buildings,  the  wiring  is  concealed 
wi:hin  the  walls  or  ceilings.  There  are  no  steel-frame  construction 
business  blocks,  and  not  a  dozen  buildings  in  the  city  have  more 
than  two  full  stories.  Electric  power  is  furnished  cheaply 
throughout  the  district,  due  to  the  many  available  waterfalls. 
For  this  reason  electric  lighting  is  within  reach  of  the  poor,  and 
this  market  is  a  good  one  for  all  kinds  of  electrical  supplies. 
Stivanger  is  equipped  with  alternating  current  furnished  day  and 
night.  The  lighting  circuits  are  at  130  volts  and  power  up  to  230 
volts,  50  cycles  per  second. 

Canada,. — The  Canadian  Electrical  News  states  that 
the  Northern  Electric  Co.,  Ltd.,  recently  incorporated  with  a  capital 
of  810,000  000.  will  absorb  the  Northern  Electric  and  Manufactur- 
ing Cj.,  Ltd.,  and  the  Imperial  Wire  and  Cable  Co.,  Ltd.,  Montreal. 
"Both  of  the  latter  companies  have  been  in  working  alliance,  and 
they  will  now  be  merged  under  the  new  name,  the  present  names 
of  the  two  concerns  being  dropped  when  the  new  company  comes 
into  working  order.'' 

British    Trade    with   New    Zealand.— Mr.   W.    G. 

Wickham,  His  Majesty's  Trade  Commissioner  in  New  Zealand, 
attended  at  the  offices  of  the  London  Chamber  of  Commerce,  97, 
Cannon  Street,  EC,  last  Monday  and  Tuesday,  April  6th  and  7th, 
for  the  purpose  of  conferring  with  firms  interested  in  trade  with 
New  Zealand.  Mr.  Wickham  is  anxious  to  obtain  the  views  of 
firms  as  to  any  matters  of  interest  he  may  usefully  investigate, 
and  to  afford  all  possible  information  as  to  trade  in  New  Zealand. 

Catalogues     and     Lists. — The    Cable    Accessories 

Co.,  Ltd.,  Tividale,  Tipton. — Leaflet  No.  35  contains  illustrations 
and  prices  of  a  number  of  lantern  fittings  for  half-watt  lamps  for 
street,  station  and  shop  lighting  ;  No.  32  shows  ironclad  double- 
pole  switch  and  fuses  for  street  lighting  fittings. 

The  SOLENOID  Regulator  Co.,  Highgate  Square,  Com  p  Hill, 
Birmingham. — New  price  list  of  field  rheostats  wound  with  non- 
corroBive  wire  on  porcelain  tubes.  Sketches  and  dimensions  are 
given. 

Messrs.  Fitters  Ventilating  and  Engineering  Co.,  Ltd., 
20,  Bi  hopogatp,  London,  E.C. — Catalogue  Section  E  (8  pages) 
giving  illustrated  pirticulars  and  tabulated  prices  of  their  silent- 
running  "  Multiblsde"  fans  for  desk,  bracket,  pendant,  ceiling  and 
other  pervije.  Automatic  shutters  and  fan  starters  and  regulators 
are  also  shown. 

Messes  Mather  fc  Pi.att,  Ltd.,  Manchester  —Twelve-page 
booklet  describing  their  electrolyser  for  the  produc'.ion  of  sodium 
hypochlorite  for  bleaching  and  other  purposes. 

Messrs.  BCHOLEY  &  Co,  Ltd,  161,  i.i'iepii  Victoria  Street, 
London,  EC. — Supplementary  price  list  of  electric  fans,  desk, 
oscillating,  ceiling  and  port-hole  types  for  the  coming  season. 


Mr.  E.  C.  Amos,  22,  Martin's  Lane,  Cannon  Street,  London,  E.C. 
(A.  Borsig,  Berlin). — 18-page  pamphlet,  also  loose  illustrated 
leaflets,  giving  a  full  description  of  the  "Crystal  "  system  of  auto- 
matic water  supply  by  means  of  "Crystal"  electrically-driven 
centrifugal  pumps.     Copies  will  be  sent  on  application. 

Fiberi.oid  Co.,  Ltd.,  92,  Carver  Street,  Sheffield.— Small  16- 
psge  pamphlet  giving  particulars  and  prices  of  their  fiberloid 
(celluloid),  horniloid  and  vulcanieed   fibre  for  electrical  purposes. 

The  Genera i,  Electric  Co..  Ltd.,  (17,  Queen  Victoria  Street, 
London.  E.C. — Four  new  publications  have  been  issued  as  follows  : 
—  Angold  Bulletin  6a,  fully  describing  the  "Angold"  Magazine 
Flame  Arc  Lamps  ;  C.  17!M,  giving  particulars  of  the  various  types 
of  "Demon-Grip"  continuity  fittings;  L.  1806  concerning  the 
"  Witton  "  4  J -volt  Dry  Battery,  and  L.  1782  describing  the  "  Geeko" 
Companion  Set. 

Book  Notices. — We  have  received  a  copy  of  the  new 

issue  of  the  "  Newcastle  and  Gateshead  Chamber  of  Commerce 
Year  Book  and  Commercial  Review  (1914),"  which  has  been 
published  for  the  Chamber  by  Messrs.  Sells,  Ltd.,  London,  at  2s.  6d. 
It  contains  maps  of  Newcastle-on-Tyne  and  Walleend,  a  plan  of  the 
River  Tyne,  with  interesting  views  of  the  river,  kc.  The 
collieries,  industries,  works,  &o„  of  the  district  are  very  fully 
described,  and  there  are  a  number  of  illustrated  articles  relating 
to  particular  firms,  their  works  and  manufactures.  There  is  also 
a  classified  Merchandise  and  Trades  List. 

"  Electric  Car  Maintenance."  By  Walter  Jackson.  Price  12s.  6d. 
net.  "  Elementary  Magnetism  and  Electricity."  By  C.  M.  Jansky. 
Price  (is.  3d.  net.     London  :  Hill  Publishing  Co.,  Ltd. 

"  Report  of  the  University  College  (University  of  London)  Com- 
mittee, 1913-1914."    London  :  The  University. 

"  Annales  des  Postes,  Telegraphes  et  Telephones."  March. 
Paris  :  A.  Dumas.     Price  10  fr. 

"La  LumkVe  Electrique  et  ses  Differentes  Applications  au 
Theatre."     By  V.  Trudelle.     Paris  :  Dunod  &  Pinat.     Price  10  fr. 

"Bulletin  Mensuel  of  the  Societe  Beige  d'Electriciens."  Vol 
XXXI.     March.     Brussels  :  E.  Bruylant.     Price  1  fr.  75i 

The  Scientific  Review  is  a  new  "  nontechnical,  popularly-written 
review  of  all  that  is  newest  in  Science  and  Technology  through- 
out the  world."  For  its  objeots  we  have  the  fullest  sympathy  ; 
its  contents  range  from  wireless  telegraphy  to  sewage  treatment, 
and  a  great  variety  of  subjects  is  dealt  with  more  or  less  fully. 
But  in  spite  of  the  advance  of  science  into  every  domain  of  modern 
life,  it  is  manifest  rather  by  its  products  and  results  than  by  its 
methods  to  the  layman,  who  as  a  rule  cares  little  about  the  means 
by  which  his  comfort  is  enhanced,  and  is  easily  bored  by  an 
explanation  of  the  how  and  why.  Our  new  contemporary,  there- 
fore, will  have  an  uphill  fight,  in  which  we  wish  it  every  success. 

Private    Arrangements. — Mahbro,    Ltd.,  .  electrical 

accessories  manufacturers,  22,  Belsham  Street,  Morning  Line, 
Hackney,  N.E. — The  creditors  interested  herein  were  recently 
called  together  when  the  Receiver  for  the  debenture-ho'ders  reported 
that  he  had  also  been  appointed  to  act  as  liquidator  of  the 
company.  He  presented  a  statement  of  affairs  which  showed 
liabilities  to  cash  creditors  of  £1,067  while  there  was  £940  due  to 
the  trade.  In  addition  there  were  preferential  claims  for  £60. 
first  debentures  for  £1,000,  and  second  debentures  for  £250.  Tne 
assets  were  estimated  to  realise  £2,676,  and  consisted  of  stock  in 
trade,  £600  ;  machinery,  &c,  £1,500  ;  tools.  £76  ;  furniture  and 
fixtures,  £100;  and  sundry  debtors,  £400.  It  was  stated  that  if 
the  company  was  wound  up  compulsorily,  the  assets  would 
probably  not  realise  anything  like  the  amount  at  which  they  were 
set  down.  An  offer  had  been  received  to  purchase  the  business  for 
£1,000,  and  in  addition  an  undertaking  would  be  given  to  pay  the 
trade  creditors  in  full  by  four  equal  instalments,  the  first  to  become 
payable  on  April  1st.  In  the  event  of  the  offer  being  accepted,  the 
second  debenture-holders  would  defer  their  claims,  and  the  cash 
creditors  would  do  the  same.  After  a  short  discussion,  the  offer 
made  was  unanimously  accepted. 

Trade  Announcements. —The  Atlas  Electrical  Co., 

Ltd.,  have  removed  to  larger  premises  at  58,  High  Street,  Charing 
Cross  Road,  W.C.,  where  they  will  carry  large  stocks  of  "Atlas" 
metal-filament  lamps  and  electrical  accessories  of  every  description. 

Messrs.  F.  K.  Osterman  &  Co.,  of  5.  Bond  Street,  Vauxhall, 
London.  S.W.,  are  just  opening  an  extended  electrical  department, 
With  showrooms,  carrying  stocks  of  electrical  machinery  and 
accessories.  Installation  and  dynamo  and  repair  work  are  features 
of  the  business. 

The  Hart  Accumulator  Co.,  Ltd.,  announce  that  Mr.  T.  H. 
Valentine,  of  38,  Dame  Street,  Dublin,  does  not  now  represent  them 
as  their  agent  in  Ireland. 

Mr.  Geo.  Cooper,  electrician  and  contractor,  late  of  White  Hart 
Street,  has  purchased  the  entire  stock  of  Mr.  John  Wooley.  and 
has  removed  to  his  premises  at  32,  Clumber  Street,  Mansfield. 

Messrs.  John  Dugdill  i:  Co.,  of  Failsworth,  have  opened  large 
show  and  salerooms  for  their  patent  movable  fittings  at  41a, 
Moslev  Street,  Manchester  (opposite  the  Chamber  of  Commerce). 
They  invite  firms  to  send  them  catalogues  (with  discounts)  of  allied 
goods,  not  movable  fittings. 

The  Electrical  Supplies  Co.  have  removed  from  Cheapside  to 
larger  premises  at  63,  Victoria  Street,  Westminster,  S.W. 

Bankruptcy  Proceedings.— C.  Blake  (Bilston  Elec- 
trical Co.),  electrical  engineer,  Bilston. — LaBt  day  for  receiving 
proofs  for  dividend,  April  22nd.  Trustee  :  Mr.  S.  W.  Page,  30, 
Lichfield  Street,  Wolverhampton. 
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Dissolutions     and     Miiniriations,     'I'm.     K 
miipiii.k  Co.,  LtD,    This  company  li  winding  op  wdnntarlly,  with 

Mr    St  {'.war  I  ( loll  .  Of  Sardinia  IIoum',   K  InffBWay,  W  d  M  liquidator. 

A  meeting  of  creditors  !■  called  for  A  pi  11  16th  at  the  ConoMght 

Rooms,  Great  i, Si  r«  fit,  W.O. 

Limbbbt,  Mabtin  .\  Co.,  eleotrioal  engineers  and  contractors, 
38,  GoDdar  Gardens,  West  tXampitead,  n  w  Misi-re.  I'.  B. 
Limbrey  and  A.  R.  Martin  have  disrolved  partnership  as.  from 
December  Slit,  1913.  Mr.  Limbrey  will  attend  to  debts,  and  curry 
on  the  business,  under  the  stylo  of  Limbrey  &  Co.t  at  the  WBM 
address. 


LIGHTING  and  POWER  NOTES. 


Racup. — Street  Lighting. — The  T.C.  has  decided  to 

electrically  light  the  whole  of  the  Rochdale  Road  route  within  the 
borough.  It  was  also  repolved  to  supply  electricity  for  power  and 
lighting  purposes  to  Messrs.  John  Hargreaves,  Ltd.  Tenders  are 
to  be  obtained  for  the  overhead  equipment  for  the  supply  of  elec- 
tricity to  street  lamps,  to  be  suspended  from  the  tramway  wires. 

Bawtry  and   Barmborongb.—  Street    Lighting. — 

The  Doncaster  R.D  C.  has  decided  to  apply  to  the  L.G.B.  for  powers 
to  carry  out  a  street  lighting  scheme  in  the  district  with  electricity 
obtained  frcm  the  new  colliery  company.  Messrs.  Best  &  Turner, 
of  Bradford,  are  to  be  aeked  to  provide  an  EL.  scheme  for  Bawtry 
and  Austeifield,  and  district. 

Booth*. —  Street  Lighting'. — The  T.C.  has  decided  to 
light  Aintree  Road  by  electricity  at  an  estimated  cost  of  JE  377. 

Bradford. — The  Electricity  Committee  has  sealed  an 
agreement  with  the  Yojks.  E.P.  Co.,  with  reference  to  a  supply  of 
electricity  in  bulk  to  Messrs.  Waterhouse,  of  Norwood  Green. 

Cborleywood. — The  U.D.C.   has  sealed   an  agreement 

with  the  Colne  Valley  E.S.  Co.,  relating  to  a  supply  of  electricity 
for  the  district,  and  which  empowers  the  Council  to  purchase  the 
undertaking  within  21  years,  or  at  the  expiration  of  any  subsequent 
seven  years. 

Continental  Motes. — Italy. — La  Societa,  Italiana  per 
il  Carburo  di  Calcio  last  year  produced  33  tons  of  calcium  carbide 
at  its  works  atPapigno  and  Narni.  The  company,  in  addition  to 
its  manufacturing  business,  also  supplied  approximately  32  million 
KW.-hours  from  its  hydro-electric  stations  to  the  Gas  Co.  at  Rome, 
and  has  contracted  to  supply  the  Societa  Volsina  d'Elettricita  with 
power  to  the  extent  of  2,500  kw.  as  from  the  commencement  of 
1915,  increasing  to  10,000  kw.  in  1922. 

Norway. — The  municipality  of  Gloppen,  in  Western  Norway, 
has  recently  acquired  the  water  rights  of  the  Breim  River,  which 
is  estimated  to  give  some  9,000  h.p.  It  is  intended  to  develop  a 
small  power  for  local  use,  and  the  remainder  when  large  consumers 
require  it. 

Switzerland — A  syndicate,  including  the  Rbatischen  Bahnen, 
the  Kanton  Graubunden,  the  Motor-A  G.,  Baden,  and  the  Eisen- 
bahnbank,  Basle,  has  been  formed  to  utilise  the  water-power  of 
the  upper  Albula,  the  Julia  and  the  Landwasser  at  Muhlen.  An 
advantageous  concession  has  been  arranged  with  the  Communes  of 
Muhlen  and  Roffna,  and  the  consent  of  the  Grisons  Canton  is  alout 
to  be  given.  It  is  expected  that  the  municipality  of  Zurich  will 
interest  itself  in  the  scheme.  It  is  proposed  to  erect  a  dam  collect- 
ing 2.300  million  cb.  ft.  of  water.  A  large  hydro-electric  station 
will  be  built,  and  the  lower  lying  country  will  be  safeguarded  from 
damage  by  fiVod. — 1Z.T.Z, 

Cranbrook  (Rent).— Overhead  Wires. — The  R.D.C. 

has  referred  the  application  of  Messrs.  J.  B.  Saunders  &  Co.,  of 
Westminster,  for  permission  to  utilise  overhead  wires  for  an 
electricity  supply  for  Cranbrook  and  Hawkhurst,  to  the  respective 
Parish  Councils. 

Dumbarton. — Electricity  Works  Fire. — According 

to  the  Belfast  Evening  Telegraph,  the  Dumbarton  T.C.'s  electricity 
works  was  damaged  by  fire  on  April  1st ;  the  damage  is  estimated 
at  £1,200. 

Eastbourne.  —  Proposed  Mains  Extensions.  —  The 

E.L.  Committee  has  recommended  the  T.C.  to  adopt  the  borough 
electrical  engineer's  report,  proposing  an  expenditure  of  about 
£4,656  on  alterations  to  the  distributing  system. 

Flocliton. — L.G.B.  Inquiry. — An  inquiry  has  been 
held  by  Mr.  H.  R.  Hooper  into  the  application  of  the  U.D.C.  to 
borrow  £480  for  the  purpose  of  public  lighting  ;  the  Council  is 
proposing  to  adopt  a  scheme  of  the  Yorks  E.P.  Co.,  and  is  also  con- 
sidering a  scheme  for  private  lighting. 

Frant.— Proposed  E.L.— The  Tunbridge  Wells  T.C. 
has  asked  the  borough  electrical  engineer  to  report  on  a  request  by 
Messrs.  Saunders  &  Co.,  for  terms  for  a  bulk  supply  of  elec- 
tricity to  Frant. 

leeds.—  Electricity   Works   Extension. — The  City 

Council  on  Wednesday,  last  week,  gave  its  approval  to  the  £200,000 
scheme  for  the  extension  of  the  electricity  works. 


I.Mtnn.     There  !•  a  inrploiof  £1.188  on  the  el< 
Dsdertaklng  for  the  year  ended  March  Slat  last,  aa  compared  with 

I  [mated  di  B<  'I  i"-  •  orpins  for  the  •, 

March  :tiHt,  1910  i«  estimated 

London  Marylkbone. —  With  regard  to  the  alleged 
failure  of  tin  Bleotrici    Pi  rei  to  properly  carry  out 

Its  iiininti  ruin,  i  contract  In  n   peo(  of  the  Rathe  koraffc 

battery,  the  Electrical  Supply  Committee  itatesthal  the  company 
is  not  disposed  to  carry  out  I  he  i  aceseary  work",  alleging  that  the 
bad  state  of  the   battery   is  due    to    tl  'JBg''- 

The  Committee  bas  decided  to  » obmit  i  be  o  atte  r  to  arbitration. 

L.O.C  The  report  of  Mr.  O.  II.  Herz,  bearing  On  the  future  of 
the  supply  of  electricity  In  London,  baa  been  received  by  the 
Council  and  is,  to  be  placed  on  sale. 

liUrgan.— r>.  op  T.  [kqtjtry. — Mr.  G.  B.   Deane  held 

an  irquiry  last  wetk  into  the  application  of  the  I'  D.C.  for 
authority  to  expend  £12,000  on  an  E.L.  scheme.  The  Lorgan  Gas 
Light  and  Chemical  Co.,  and  the  Ratepayers'  E.L.  Ce  mmittee 
opposed  the  scheme. 

Mansfield     WflOdbOOSf .—  Stbeit     hi'. hum..  —  The 

U.D.C.  has  decided  to  lipht  Moiven  Avenue  with  ninpr'c  ublef.Oc  P. 
electric  lamps,  the  current  to  be  turplied  by  the  Mansfield  Cor- 
poration. 

IHlddletOD, — Proposed    Loan.— The    T.C.  has    heen 

recommended  to  apply  for  a  loan  of  £6,000  for  extensions  at  the 
electricity  woiks,  to  accommodate  transformer  plant  in  connection 
withasujply  of  electricity  frcm  Manchester  for  distribution  in 
the  borough. 

New  Zealand. — The  Dunedin  Corporation  proposes 
raising  a  loan  of  £150,000  in  connection  with  the  extension  of  its 
electricity  undertaking,  and  for  the  provision  of  an  auxiliary  plant  ; 
this,  however,  has  been  anticipati  d  to  the  extent  of  about  £112,000, 
so  that  only  about  £118,000  remains  to  be  spent.—  Hoard  of  Trade 
Journal. 

Onlton  Broad. — Peov.  Order.—  The  Electricity  Co. 
having  asked  the  B.  of  T.  to  dispense  with  the  consent  of  the  ' 
U.DC.  to  a  prov.  order  for  electric  supply,  a  meeting  has  been 
arranged  between  the  Council  and  the  company,  and  the  Council 
has  decided  to  ask  for  a  clause  giving  it  power  to  acquire  the 
undertaking  at  any  time  after  15  years  from  the  granting  of  the 
order,  and,  if  desirable,  to  effect  a  compromise  with  regard  to  the 
period  named. 

Rcdear.— Pbofosed  E.L — The  U.D.C.  has  appointed 
Messrs.  A.  W.  Valon  &  Son  to  sdvise  it  generally  en  the  question 
of  E.L. 

Reebesler.— Oegan  Blowing. — Wcrk  has  been  com- 
menced on  the  fubstituticn  cf  electric  power  for  the  hydraulic 
power  used  for  the  organ  in  Rochester  Cathedral  ;  the  old  plant 
obstructed  three  arches  in  the  crypt,  which  will  now  be  cleared, 
the  electric  motor  being  placed  in  an  adjoining  arcb. 

Saddleuorih    (near   Oldbam)  — Profosed  E.L.— A 

meeting  of  the  U.D.C.  and  large  mill  owners  bas  appointed  a  Com- 
mittee to  foimulate  an  electricity  scheme  for  the  district. 

Tenby.— Peofosed  E.L. — The  T.C.  has  decided  to  apply 

to  the  B.  of  T.  for  a  prov.  order  for  E.L.  in  the  borough. 

Tree  ton,— Street  Lighting- — The  P.C.  has  accepted 

the  terms  of  the  Rothfrvale  Colliery  Co.  for  a  supply  of  electricity 
for  new  public  lamps  in  the  village  at  2d.  per  unit. 

Turton    (Lanes.) —Cottage    Lighting. — A   canvass 

is  being  made  to  fee  what  support  can  begot  for  a  Fcheme  for  the 
lighting  of  small  cottages  by  electricity  at  a  fixed  charge  of  7s.  per 
quarter,  with  no  restriction  as  to  consumption. 

Warringion, — Loan   Sanction.— L.G.B.   sanction  has 

been  received  for  the  borrowing  of  £14,531  for  extensions  of  plant 
and  buildings  at  the  electricity  works. 

Wick. — The  T.C.  has  granted  wayleaves  to  Messrs. 
Edmundson's  Electricity  Corporation  for  an  electric  lightirg 
undertaking  in  the  town. 

York. — Workhouse  Lighting. — In  consequence  of  the 

saving  effected  by  the  use  of  electricity  in  some  departments  of  the 
workhouse,  the  B.  of  G.  intends,  when  the  opportunity  arises,  to 
install  E.L.  throughout  the  building. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — The   financial   statement  of  the    Adelaide 

S  A.,  Municipal  Tramways  Trust  for  the  half-year  ended  January 
31st  last,  shows  total  revenue  receipts  amounting  to  £163,720  ; 
working  expenses.  £101,177:  and  a  balance  to  credit  of  this 
account  of  £62,243.  The  full  statutory  charges  for  the  half-year 
amounted  to  £61,153,  and  the  balance  of  net  revenue  was  £62,629, 
leaving  a  surplus  for  the  half-year  of  £1,476.  The  reserve  for 
renewals  now"  amounts  to  £58,039,  and  for  insurance  to  £6,004; 
the  sinking  fund  account  amounts  to  £86,346.  The  gross  revenue 
was  £8,277  more  than  in  the  preceding  half-year.  We  are  indebted 
to  Mr.  W.  G.  T.  Goodman,  the  chief  engineer,  for  these  particulars. 
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Aberdeen. — Magnetic  Brakes. — On  the  recommenda- 
tion  of   the  tramways  manager,  the  Corporation  is  to  purchase 
mi-  eight  of  its  tramcars  from  the  B.T.H.  Co.,  at  a 
cost  of  . 

Braiil  >rd. — Year's  Working. — The  total  receipts  of 

irporation  train  ways  for  the  past  year  amounted  to  £808,138, 
against  £289.616  in  the  previous  year.  The  passengers  carried 
nuniluT  <!  67.651,839,  au  increase  of  6,646,863;  the  car-miles  run 
were  6,21  (.878,  an  increase  of  281,317,  ami  the  receipts  per  car- 
mile  were  11*82(1.,  against  11 '63d. 

Continental  !\otes — Norway. — A  company  has  been 

formed  with  £47,600  capir>,l  t.i  build  an  electric  railway 
C"  Ekebergbanen") to  Ljin.  The  line  will  hi  3j  miles  in  length, 
and  will  work  in  traffic  connection  witb  one  of  the  two  tramway 
companies  now  operating  in  Christiauiu.  The  constructional  cost 
is  estimated  at  £4  7  50u,  the  car-miles  at  280,000  per  annum,  the 
receipt*  at  £12,500  per  annum,  and  the  proht,  after  allowing 
interest  and  depreciation,  at  £5,000  per  annum. 

CromptOO. — The  Tiuinwavs  Committee  has  decided  to 
interview  the  Oldham  Tramways  Committee  on  the  question  of  the 
extension  of  the  Oldham  system,  and  the  obtaining  of  powers  to 
connect  the  tramways  between  Shaw  and  New  hey. 

Gateshead-on-Ti  ne. — The  T.C.  is   to  withdraw   its 

opposition  to  the  N  E  Railway  Co.'s  Rill  for  the  running  of  railless 
electric  trolley  cars  over  the  high-level  bridge,  subject  to  pro- 
tective clauses  relating  to  road  maintenance  being  inserted. 

Glasgow. —  ALL-NIGHT  SERVICE. — The  Tramways  Com- 
mittee has  decided  to  begin  a  service  of  all-night  cars  on  16  of  its 
routes  in  the  autumn. 

Halifax. — Year's  Working. — The  income  of  the  Cor- 
poration tramways  for  the  year  ended  Maroa  31st,  1914,  was 
£100,060.  The  expenditure  was  £95,416,  leaving  a  profit  £14,250. 
The  passengers  carried  numbeieu  20,276,077,  and  the  car-mileage 
was  2,242,086  miles. 

I. fids. — Annual  Aqcoqnts.— The  total  receipts  of  the 

T.C.  tramways  department  for  the  year  endtd  March  :11st,  1914, 
were  £127,201,  an  increase  of  £15, 030  over  the  previous  year. 
Ninety-four  million  passengers  were  carried  during  the  year,  and 
the  car-mileage  was  0,204,331  miles.  The  receipts  per  car-mile 
averaged  ll'145d. 

Liverpool. — New  Type  Cabs. — The  Tramways  Com- 
mittee has  adopted  a  new  type  of  tramcar  which  is  ultimately  to 
supersede  the  present  type  of  rolling  stock.  The  new  type  was 
designed  by  Mr.  C.  W.  Mallins,  the  general  manager,  and  is  an 
improvement  on  the  present  Btock  in  comfort  and  appearance. 
The  double  entrance  and  exit  system  is  retained,  and  accom- 
modation is  provided  for  80  people.  The  passages  between  the 
seats  both  on  top  and  inside  are  wider,  and  the  lighting  and 
ventilation  are  on  an  improved  plan. 

Newcastle-on-Tyne. — Ratk  Relief  and  New  Cars. 

— At  a  recent  meeting  of  the  City  Council,  called  to  consider  the 
municipal  rates,  Councillor  Adams  criticised  the  action  of  the 
Tramways  Committee  in  granting  £18,000  in  relief  of  the  rates, 
and.  at  the  same  time,  seeking  powers  to  borrow  £12,240  for  tho 
purchase  of  new  cars.  Aid.  Rodgers  said  the  proposal  to  acquire 
new  ctrs  was  an  outcome  of  the  extensions  that  had  taken  place, 
or  were  likely  to  take  place  in  the  future,  if  they  got  their  cars 
running  to  .Benton  ;  they  were  not  replacing  old  cars,  and  the 
expenditure,  as  in  laying  the  lines  would  be  capital  expenditure, 
and,  fairly,  ought  to  be  defrayed  out  of  borrowed  money.  In  the 
lust  seven  years  they  had  rebuilt  51  cars  out  of  revenue  and  reserve, 
and  had  built  15  absolutely  new  cars,  but  they  could  not  go  on 
building  out  of.  their  levenue.  Mr.  D.  Adams  said,  despite  the 
statements  made  by  Aid.  Rodgers,  he  was  still  going  to  move  that 
the  report  of  the  Tramways  Committee  be  sent  back  for  further 
consideration.  Aid.  Rodgers  said  it  was  folly  to  think  that  the 
present-day  ratepayers  should,  be  taxed  in  order  that  the  ratepayers 
of  15  or  20  years  hence  should  be  given  a  free  tramway  service. 
That  would  be  what  they  would  be  doing  if  they  were  to  build 
new  stock  out  of  revenue.  The  amendment  was  rejected,  and  the 
report  was  carried. 

\ew  Zealand. — The  Dunedin  Corporation  proposes  to 

purchase  three  electric  omnibuses  for  use  in  connection  with  the 
tramway  system,  to  double  a  portion  of  the  present  tramway  line, 
and  to  construct  additional  cars. — It.  of  T.  ./<,• 

Uoihdale. —  Year's    Working. —  During    the    year 

ended  March  31st,  the  receipts  on  the  Corpi  ration  tramways, 
including  the  Heywood  system,  amounted  to  £83,170,  an  increase 
of  £2,s30  over  the  preceding  year.  The  paesengers  carried  num- 
bered 14,584,777,  an  increase  of  811,025,  and  the  mileage  run  was 
030,  an  increase  of  39,063. 

South   Shields. — Year's  Working. — During  the  year 

I  nst  ended,  the   number   of   passengers   carried  was  lj  millions  in 

the    previous    Tear,   the  receipts  increased   by  £4,000, 

and    the  car- mileage    by  83,000.     As   the   result  of   adopting    Id. 

•  !,    tickets,  12,000  tick-is  a  week  were   sold,  as   compared  with 

formerly  ;    in  the  same  way,  by 

dropping  the   price  of  four-journey  tickets   from   3d.   to   2d.,  the 

nui  from  280  (So    1,600.     Application  is  to 

r  a  provisional   order   to   extend   the   tramways  to  the 

rta  boundary  at  H  irton  and  to  the  top  of  Mile  End  Road. 


Wallasey. — Tramway    Extensions. — The    Tramways 

Committee  has  recommended  that  provision  be  made  in  the  pro- 
posed Bill  for  the  construction  of  a  tramway  from  New  Brighton 
Pier,  along  the  promenade  to  Harrison  Drive,  and  to  the  existing 
tramway  at  Grove  Road,  and  for  a  service  of  motor-omnibuses. 

Wijran. — Year's  Working. — The  income  of  the  T.C. 

tramways  department  for  tho  year  just  ended  was  £78,000,  as 
against  £71,280  for  the  previous  year.  The  car-mileage  was 
1,500,840,  an  increase  of  51,058. 

Wimbledon. — The  T.C.  Law  Committee  has  decided  to 
withdraw  its  opposition  to  the  L.U.T.  Bill,  1911,  provided  that  the 
tramway  along  part  of  St.  George's  Road  is  abandoned,  and  that 
trailer  cars  shall  not  be  run  within  the  borough,  except  at  certain 
times,  without  the  Council's  consent. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — The  public  has  made  little  use  of  the  coastal 
stations,  which  are  costing  for  maintenance  at  the  rate  of  some- 
thing like  £800  a  year  each,  and  collecting  a  revenue  of  scarcely 
£80,  on  the  average.  The  P.M.G.,  therefore,  has  reduced  the 
charges  from  lOd.  to  6d.  a  word,  to  increase  the  traffic. 

Berlin-Milan    Telephone.  —  The    telephone    service 

between  Berlin  and  Milan  was  opened  on  Wednesday  last  week. 
On  Tuesday  this  week,  it  was  extended  to  Rome  and  eight  other 
towns. 

Imperial  Wireless  System. — On  Thursday  last  week, 

the  last  public  sitting  of  the  H.  of  L.  Committee  on  Lord  Murray's 
transactions,  was  held,  and  the  accusing  counsel  delivered  their 
closing  addresses. 

Semi-automatic  Telephony.— It  is  stated  that  the 

semi  automatic  telephone  exchange  at  Dresden  is  the  largest  of  its 
kind  in  the  world,  being  capable  of  affording  provision  for  up  to 
100,000  subscribers  ;  the  number  of  connections  at  present  is  16,000. 
The  Dresden  exchange  was  commenced  shortly  after  the  opening  in 
1912  of  a  8emi-auiomatic  exchange  at  Posen  ;  two  further  exchanges 
on  the  semi-automatic  system  are  being  erected  at  Liegnitz  and 
Leipsic  respectively. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdeen.' — April    15tb.       Installation   of    electrically 

controlled  clocks  in  the  new  station  for  the  Joint  Station  Com- 
mittee. Specifications  (10s.  (id.)  from  Mr.  J.  A.  Parker,  80,  Guild 
Street. 

Australia.  —  May     12th.        P.M.G.'s     Department. 

Standard  batteries  for  all  States  ;  Schedule  No.  1,010.  See 
"  Official  Notices"  April  3rd. 

Victohian  Railways. — May  13th.  One  hundred  enclosed  arc 
lamps.     Deposit  £5.     Mr.  E.  B.  Jones,  acting  secretary. 

May  20th.  Victorian  Railways  Commissioners.  One  three- 
phase  slip-ring  electric  motor  and  accessories.  Deposit  £1. 
Local  representation.  A  specification  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Department  in  London. 

Melbourne.  —  April  27th.  Overhead  travelling  cranes  for 
sub-stations  and  lifting  tackle  for  power  stations,  for  Melbourne 
Suburban  Railways.     See  "  Official  Notices  "  April  3rd. 

Itallymeiia. — April  11th.     B.  of  G.     E.L.  installation 

at  workhouse  and  supply  of  steam  engine,  20-kw.  dynamo  and 
steam  pumps.  Specification  from  Mr.  F.  D.  Brown,  Engineer,  03, 
Ann  Street,  Belfast. 

Belgium. — May  (ith.  The  municipal  authorities  of  St. 
Nicholas  (Province  of  Liege)  are  inviting  tenders  for  the  con- 
cession for  the  public  and  private  electric  lighting  of  the  town. 

Bontle. —  April  22nd.  Corporation.  .Supply  of  two 
500-000-KW.  rotary  converters  transformers  and  switchgear 
for  the  electricity  department.  Forma  of  tender  from  the  Borough 
Electrical  Engineer,  Electric  Light  {Station,  Pine  Orove. 

Bosnia. —  DOBOJ. — April  20th.     Municipal  electric  light 

installation  for  Doboj  and  1'sora,  comprising  supply  and  erection 
of  driving  machinery,  electrical  equipment  of  the  generating 
station,  supply  and  erection  of  pumpj  and  motors,  complete  distri- 
bution network  for  Doboj  and  Usora.  Particulars  from  the  Stadt- 
gemunde,  Doboj,  Bosnia. 

Bradford. — Corporation.     Fifty  tramcar  bodies. 

Bristol, — April  15th.  Arc  lamp  carbons  and  incan- 
d-.ccnt  electric  lamps  for  a  year  for  the  Docks  Committee.  Mr. 
\\\  W.  Squire,  Engineer,  Cumberland  Basin. 
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hrvonport, — April  27th.  Corporation  'ins  Department. 
BleotrioaJlj  driven   |ib  orane  and  ooal  hoppera.    Bpedfloation,  tto. 

(£1   l«,),  from  Mr.  I.  Carr.  Widn, 

Doncaster.— April  1 7th.  Corporation.  1,200  tons  of 
nt.iM'i  rails,  also  fishplates  and  noleplatee,  for  Tramways  Department. 
Bpeoifloatloo  (10a.)  from  the  B  irungh  Engineer,  B,  Prior;  Plaoc 

Dublin, — April    I7lli.     Corporation.     Twelve   montha' 

Hiipply  of  arc  lamp  carbona.     See  "  Offloial  Xoticea  "  April  Srd, 

Edinburgh. —  April   20th.      Corporation.      Extension 

switchboard,  for  McDonald  Road  station.  Sec  '  Ollioial  Notices" 
April  3rd. 

I'arn  worth. — April  18th.  U.D.C.  Switchgear  and 
cables.     Mr.  H.  J.  Hutchinson,  Engineer,  Electricity  Works. 

Germany. — .May    1st.     The    municipal    authorities    of 

Farmaen,  near  Hamburg,  are  inviting  tenders  for  the  Bupply  of 
8,200  metres  of  electric  cables. 

Leeds. — May  11th.  Corporation.  Steam  turbine,  three- 
phase  alternator  and  exciter,  12,000-KW.,  1,000  to  1,500  R.P.M.,  and 
condensing  plant.    See  "  Official  Notices  "  April  3rd. 

E.L.  installation,  West  Leeds  Working  Men's  Club.  The  Secretary. 

Leyton. — The  Borough  Surveyor  has  been  instructed  to 
invite  quotations  for  the  wiring  of  the  Isolation  Hospital. 

Limerick. — April  17th.  Corporation.  Electrical  acces- 
sories, service  boxes,  cablep,  i!cc.     See  'Official  Notices"  April  3rd. 

London.— Tj.C.C.  April  22nd.  Installation,  218  wiring 
points,  283  lights,  at  Wilson  Street  Elementary  School,  Islington, 
N.     See  "Official  Notices"  April  3rd. 

FuLHAfci.— April  29th.  B  C.  Coal  for  the  electricity  depart- 
ment for  12  months.     Borough  Electrical  Engineer. 

Manchester. — April  2 1st.  Corporation.  Power-driven 
rail-bending  machine.  Specifications,  &c,  Mr.  J.  M.  McElroy, 
General  Manager. 

New  Zealand. — May  11th.  Hydro-electric  and  sub- 
station plant  for  Tauranga.  Specification,  &c,  from  Messrs.  H.  W. 
Climie  &  Son,  engineers,  Tauranga.     Deposit  £2. 

Wellington. — April  15th.  Public  Service  Stores  Tender  Board. 
14  miles  of  H.d.  bare  aluminium  cable,  also  binding  wire, 
aluminium  connectors  and  terminals,  porcelain  insulators,  dry 
cells,  wall  telephones,  ko.  Particulars  can  be  seen  at  the  Com- 
mercial Intelligence  Department  of  the  Board  of  Trade,  London. — 
B.  of  T.  Journal. 

Norway. — April     11th.       Norwegian    State    Railways. 

Galvanised  iron  wire,  insulated  copper  wire,  dry  batteries  and  insu- 
lators. Local  representation.  Particulars  can  be  seen  at  the 
Board  of  Trade  Commercial  Intelligence  Department  in  London. 

Norwich. — April  14th.  Corporation.  Coal  (12,000  tons) 
for  12  months  for  the  electricity  works.     City  Electrical  Engineer. 

Nottingham. — April  luth.  Twelve  months'  supply  of 
stores  for  Corporation  electricity  department.  See  "Official 
Notices"  April  3rd. 

Rathheale  (Co.  Limerick). — April  18th.    Gas  engines 

and  suction  plant,  dynamoB,  storage  battery,  switchboard,  overhead 
lines  and  street  lamps,  for  Rathkeale  Electric  Lighting  and  Power 
Co.     See  "  Official  Notices"  March  27th. 

Rochdale. — April  15th.  Corporation.  Boiler  feed 
pumps  and  crane.    See  "  Official  Notices  "  March  27th. 

Shipley. — April  10th.  1,500  yards  of  double  tramway, 
for  the  U.D.C.  Specifications,  &c,  from  Mr.  W.  H.  Dawson, 
Engineer  and  Surveyor,  Council  Offices. 

Spain.— April  20th.  The  municipal  authorities  of 
Orgaz  (Province  of  Toledo)  are  inviting  tenders  for  the  conces- 
sion for  the  electric  lighting  of  the  town  during  a  period  of 
13  years. 

The  Spanish  Ministry  of  War  in  Madrid  has  just  invited  tenders 
for  the  supply  of  the  current  required  for  the  electric  lighting  of 
the  Military  Barracks  at  Ceuta. 

Torquay. — April  20th.  Corporation.  Two  water-tube 
boilers,  fuel  economiser,  steam  pipes,  valves,  &c.  See  "  Official 
Notices  "  April  3rd. 

Tunbridire  Wells. — April  30th.  Corporation.  4,000 
tons  of  small  coal  for  use  with  Underfeed  stokers.  Borough 
Electrical  Engineer. 

April  22nd. — Corporation.  300-kw.  steam  prime-mover,  alter- 
nator and  exciter,  cmdenser  with  air  and  circulating  pumps.  See 
"  Official  Notices  "  April  3rd. 


Tyrol.— IIau..— .May  2nd.     installation  oompJctc  of  ■ 

BisgW-pbaM  mint  railway  in  the  State  sail  .  supply  of  a 

■tnffle-phaae  alternating  mine  truck* 

and  a  revolving  Upper.     Particular!  of  the  K  k. Salinen? erwall 

Hall,  Tyrol. 

Waltbamsfow.— April  21t.l1.    rj.D.O.    Oae  water-tabt 

boQex  and  pipework,  overhead  tranken  and  conveying  plant,  caat- 
Iron  oironlating  water  pipes,  fox  the  Electricity  •     Bee 

"  Official  Notices  "  April  8ld. 

Warrington.— April  1  uh.    One  year'a  Ripply  of  motors 

and  tranifonnerf,  for  the  Borough  Electricity  Dept    •-■ 
Notices  "  March  27th. 

April  16th.  -Corporation  Oae  Department.  Switchboard,  diHtri- 
bution  board  and  wiriDg.  Mr.  \V.  S.  Haddock,  General  Manager, 
Gas  Offices. 

Wijran. — April  18lh.  Corporation.  Electrical  acces- 
sories, service  boxes,  cables,  Kc.    See  "Official  Notes  "  March  L'7th. 

April  18th.— Corporation.  Tramcar  accessories,  brake  blocks, 
overhead  line  material,  bo.     See  "Official  Notices  "  April  3rd. 

April  20th.— Corporation.  H.T.  feeder  cable,  transformer  and 
switchgear.     See  "  Official  Notices  "  March  27th. 


CLOSED. 

Batley. — The  Electricity  Committee  has  accepted  the 
tender  of  the  Brush  Electrical  Engineering  Co.,  for  the  construc- 
tion of  the  pipework,  &o.,  required  in  connection  with  the  Ljung- 
strom  turbo-alternator  set. 

Relgiam. — Three  concerns  submitted  tenders  last  week 
to  the  Societe  Nationale  des  Chemins  de  Fer  Vicinaux,  of  Brussels, 
for  the  overhead  equipment  of  the  extension  of  the  Namur-Cita- 
della-Namur  Station  light  electric  railway,  the  lowest  offer  being 
that  of  the  Societe  A.E.G. -Union  Electrique.  The  tenders  ranged 
from  £852  to  £1,220. 

Blackburn. — The  T.C.  has  accepted  tenders  of  Messrs. 
Walter  Scott,  Ltd.  (Leeds),  for  the  supply  of  steel  tram  rails,  and 
the  Electric  Construction  Co.,  Ltd.  (Wolverhampton),  for  the 
supply  of  a  three-wire  booster  for  the  electricity  works,  and  for 
electric  motors,  for  12  months. 

BoltOD.  —  The  Corporation  contracts  for  motor 
starters  and  direct-current  meters  below  10  amperes  capacity,  for 
the  year  ending  March,  1915,  have  been  placed  with  the  Electrical 
Apparatus  Co.,  Ltd.  Ten  top-covers  for  cars  have  been  ordered 
from  the  United  Electric  Car  Co.,  Ltd. 

Bradford. — The  Electricity  Committee  has  accepted 
the  offer  of  Messrs.  Ferranti,  Ltd.,  for  the  supply  of  e.h.t. 
switchgear  required  at  Valley  Road  Works  for  £685,  and  that  of 
the  British  Westinghouse  Co.  for  certain  l.t.  switchgear  for  £193, 
and  four  4,000-ampere  automatic  circuit  breakers  for  £332. 

The  Committee  has  also  accepted  the  tender  of  the  Daven- 
port Engineering  Co.  for  the  construction  of  two  cooling 
towers  for  £1,994,  and  that  of  Messrs.  Muegrave  &  Co.,  Ltd  ,  for 
the  erection  of  three  induced-draught  fans,  at  the  Valley  Road 
works  for  £1,250. 

Borton-Oll-Trent.  —  The  Electricity  Committee  has 
accepted  the  tender  of  the  British  Westinghouse,  at  £4,793,  for  a 
turbine  and  £370  for  a  switchboard  ;  also  that  of  Messrs.  Aiton 
and  Co.  for  pipework,  at  £203. 

Gloucester. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Cammell,  Laird  ^c  Co.,  Ltd.,  for  car  wheel  tires  ;  and  that 
of  the  Vacuum  Oil  Co  ,  Ltd.,  for  light  car  oil. 

L.  and  N.W.  Railway.— Messrs.  Balcke  &  Co.,  Ltd., 
have  obtained  from  the  London  arid  North-Western  Railway  Co.,  a 
contract  for  cooling  plant  for  their  new  power  station  at  Stone- 
bridge  Park.  It  consists  of  eight  natural  draught  chimney  cool- 
ing towers  of  the  firm's  standard  design,  having  a  total 
capacity  of  2,000,000  gallons  of  water  per  hour.  We  are  informed 
that  this  is  the  largest  cooling  tower  contract  ever  placed  in  this 
country. 

Leyton. — The  U.D.C.  has  accepted  the  following  tenders 
for  repairing  the  electric  light  installation  at  the  undermentioned 
schools  during  the  ensuing  12  months  : — 

Headland  A  Headland  :  Sybourn  Street,  Norliogton  Road,  Newport  Road 
Canterbury  Road,  Farmer  Road,  and  St.  Joseph's  schools. 

E.  H.  Griinsbaw  &  Sons :  Davies  Lane,  Harrow  Green  and  Kirkdale  Roa 
schools. 

H.  H.  Taylor:  Cobbold  Road  and  Goodall  Road  schools. 
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London. — Islington. — Tlie  Lighting  Committee  has 
accepted  the  tender  of  Messrs.  Witting  ft  Partners  for  two  cooling 
towers,  with  pipework  and  valves,  the  estimate  for  which  was 
I  The  foundation  and  building  work,  estimated  at  £1,2.")0, 

is  to  be  carried  out  by  the  electrioity  department. 

Bhoekditch, — The  Electricity  Committee  reports  the  receipt  of 
the  following  tenders  for  the  supply  and  erection  of  k.h.t.  and 
i,.t.  switchgear  for  the  electricity  works  : — 


Crompton  ft  Co 

Reyrolle  &  Co..  Ltd. 
Johnaoo  ft  Phillips,  Ltd. 
Spagnoletti,  Ltd. 
Edison  &  Swan  U.K.L.  Co.,  Ltd. 
Bwitchgear  ft  Cowans,  Ltd. 
R.T.H.  Co. 


£Q,,W0 
3,055 
.  2,906 
.  2,813 
2.448 
.  :i.  565 
9,161 


British  Westinghouse  E.  &  M.  Co.,  Ltd.      (recommended)  2,360 

Siemens  Bros.  Dynamo  Works,  Ltd.  1.947 

Bertram  Thomas  1.949 

Ferguson,  Pailin  4  Co 2,557 

Manchester. — The  following  tenders  have  been  accepted 

by  the  Corporation  : — 

For  Electricity  Committee  :  — 
Supplies  of  cable:— B.I.  and  Helsby  Cables.  Ltd.;  Electrical  Engineering 
and   Equipment  Co.,   Ltd.;    Johnson  4   Phillips,    and    the    Western 
Electric  Co.,  Ltd. 

Tramways  Committee:  — 
Tramway  rail  bonds.— B.I.  and  Helsby  Cables,  Ltd. 
Trolley  wire.— P.  Smith  ft  Co..  Ltd. 
Brackets  and  tubes  for  tramway  poles.— J.  Spencer,  Ltd. 

For  requirements  in  the  tramways  department  during  the  year 
ending  March  Slat,  1915,  the  Tramways  Committee  has  accepted 
the  following  Tenders:  — 

Motor  and  controller  spare  partB,    &c— British  Thomson-Houston  Co.> 

Ltd..  Rugby. 
Brass  water  "aps  (B.T.H.  equipments).— Gabriel  ft  Co. 
Finger  brackets,  hinge  brackets,  &o.  (B.T.H.  equipments),  two-way  oon- 

neotors,  &c,  bell  presses,  Bundry  lighting  material,  4c— S.  Gratrix, 

junr.  ft  Bro  ,  Ltd. 
Fibre  strips,  4o.  (B.T.H.  equipments).— Butolifle  (Crumpsall),  Ltd. 
Circuit  breaker  handles  (B.T.H.  equipments).— D.  C.  Bate. 
Motor  and  controller  Bpare  parts,  4c,  controllers  (oomplete).— Dick,  Kerr 

and  Co.,  Ltd. 
Motor  and  controller  spare  parts,  traction  lightning  arresters,  32  car  sets 

magnetic  brake  equipment,  &o— British  Westingbouse  Co.,  Ltd. 
Resistances  (grid  typel  —  Electro-Mechanioal  Brake  Co.,  Ltd. 
Grids  for  resistances.— Henry  Wallwork  ft  Co.,  Ltd. 
Commutator  segments,  armature  and   field  ooils. — P.  R.  Jackson  &  Co., 

Ltd. 
Motor  brush-holders,  ftc— Kay  ft  Co. 

Controller  fingers,  4c,  canopy  trolley  base".— Estler  Brothers. 
Trolley  poles.— Brecknell.  Munroft  Rogers,  Ltd. 
Incandescent  lamps,  switches,  bells,  telephones,  ftc— General  Electric 

Co..  Ltd. 
Incandesoent  lamps  (traction).— Drake  4  Gorbam.  Ltd. 
Cells,  rubber  strip,  mackintoshes  for  drivers,  ftc— C.  Macintosh  4  Co., 

Ltd. 
Conduit  tubing.— Perfeota  Seamless  Steel  Tube,  4c,  Co. 
Amber  mica  segments,  4c— Meirowsky  4  Co. 
Asbestos,  fibre.  4c.  insulation  tape,  4c— L,  Andrew  4  Co. 
Celluloid.— British  Xylonite  Co.,  Ltd. 

Impregnating  insulation  varnish. — Pinchin.  Johnson  ft  Co.,  Ltd. 
Insulating  compound.— R.  W.  Blackwell  4  Co. 
Carbon  brushes   for  traotion  motors,  crucibles,  fireclay  material,  ftc— 

Morgan  Crucible  Co.,  Ltd. 
Arc  lamp  carbons,  sundries. — Baxendale  ft  Co..  Ltd. 
Overhead  equipment  insulating  material,  pole  switches.— A.    Wiseman, 

Ltd. 
Trolley  heads.— Equipment  and  Engineering  Co. 
Trolley  wheel  bushes  and  spindles.— Fleming,  Birkby  ft  Goodall,  Ltd. 
Electrical  signal  Bpare  parts.— Tramway  Supplies,  Ltd. 
Antomatic  sanding  <l«viceB. — M.  Cummins. 
Tubular  sanding  devices. — J.  Taylor. 
Peacock  brakes.— Peacork  Brake  Co. 
Automatic  lifeguards. — Hudson  4  Bowring,  Ltd. 
Folding  sideguards. — Philipson  ft  Co. 
,     Power  and  lighting  cables  and  bell  wire.— Connolly  Bros.,  Ltd. 

Brass  wire,  ftc,  twist  drills,  and  various  materials. — Till  4  Whitehead, 

Ltd  ,  Manchester. 
Steel  wire.— F.  Smith  4  Co.  (wire  manufacturers!,  Ltd. 
Iron  and  steel  wire  and  cable. — Johnson  4  Newphew,  Ltd. 
Lubricating  oils,  grease,  4c — Isaac  Bentley  4  Co.,  Ltd. 
Varnishes  (portion),  lapcine. — Robert  Ingham,  Clark  ft  Co.,  Ltd. 
Enamel — Blundell,  Bpence  ft  Co.,  Ltd. 

Fireclay  material  for  pitch  boilers,  earthenware  pipes.— Hall  4  Rogers. 
India-rubber  goloshes,  gloves,  4c — D.  Moseley  4  Sons,  Ltd. 
India  rubber  tubes  for  sand  gears,  4c— F.  Reddaway  4  Co.,  Ltd. 
Special    blocks    and    wheels    for    grinding    steel    rails,  emery  wheels. — 

Carhornndum  Co.,  Ltd. 
Ball  races  for  trolley  standards. — W.  J.  Rifhie  &  Co.,  Ltd. 
Truck  and  other  Bprings.— West  Bromwich  Spring  Co.,  Ltd. 
Antifriction  white  metal.— Tandem  Smelting  Co.,  Ltd. 
Tinplates,  lead,  zinc,  spelter,  4c— Rd.  Johnson,  Clapham  ft  Morris,  Ltd. 
Car  axles  and  car  wheel  tires.— Cammell.  Laird  ft  Cc,  Ltd. 
<  »r  wheel  centre".— F,d gar  Allen  4  Co.,  Ltd. 
Gear  and  pinion  wheels. — F.  W.  Rowlands  4  Co  ,  Ltd. 
Chilled  iron  brake  blook   castings. — National  Rail  and  Tramway   Appli- 
ances Co.,  Ltd.,  and  Interchangeable  Brake  Block  Co.,  Ltd. 
Tramnar  meters  —Chamberlain  4  Hookbam,  Ltd, 
Thermit  welding,  ftc— Thermit,  Ltd.,  London. 

The  Corporation  tramways  department  has  decided  again  to  use 
tantalum  traction  lamps  for  the  ensuing  12  months. 

The  General  Electric  Co.,  Ltd.,  have  received  an  order  from  the 
Corporation  for  12-ampere  Angold  magazine  lamps  for  the  lighting 
of  Oxford  Street  and  Teter  Street. 

Rotherham. — The    E.L.   Committee   has  accepted  the 

tender  of  the  British  Westinghouse  Co.  for  a  turbo-alternator,  at 
£7,925,  and  one  of  the  British  Thomeon-Houeton  Co.  for  a  rotary 
converter,  at  £2,755. 

Month  Africa. — Messrs.  Hubert  Davies  &  Co.,  Johannes- 
burg, are  the  successful  tenderers  for  the  new  Heilbron  electric 
lighting  plant. — /Iritis!*  and  South  Aft  Oft  Gazette. 

We  understand  that  the  British  General  Electric  Co.,  Ltd.,  of 
Johannesburg,  have  recently  secured  the  contract  for  the  whole  of 
the  plant  and  equipment  for  the  municipal  lighting  scheme  of 
Ermelo,  in  the  Transvaal, 


Sutton  (Surrey). — The  U.D.C.  has  accepted  the  tender 
of  Messrs.  Stuart  >t  Moore,  of  Ealing,  for  electric  fire  alarms,  at 
£349,  payable  by  two  annual  instalments,  and  £17  10s.  per  annum 
for  seven  years  for  maintenance. 

Swindon  and  lliirli worth. — The  B.  of  G.  has  accepted 

the  tender  of  Messrs.  J.  Lott  ft;  Sons,  Swindon,  for  electric  cable, 
flexible  and  "  Phlatta  "  switches. 

Tunbridge  Wells. — The  Corporation  has  accepted 
tenders  for  the  following  : — 

Piston  rings  for  one  500kw.  Ferranti  set.— Allen  4  Simmonds,  Ltd. 

Switchgear. — British  Thomson-Houston  Co. 

New  atmospheric  exhaust  pipe  and  valve—  Baboock  ft  Wilcox,  Ltd. 

One  7500-gal.  feed  pump.— J.  P.  Hall  A  Pons,  Ltd. 

Oil  (liter  in  connection  with  the  feed  pump.— Glasgow  Pa'ents  Co.,  Ltd. 

.Mechanical  stokers  to  boilers  Nos.  8,  4  and  5.— Underfeed  Stoker  Co.,  Ltd. 

Wimbledon. — The  E.L.  Committee   has   accepted  the 

following  tenders  for  annual  supplies  : — 

Extra  high-pressure,  high-pressure  and  other  cables.— Union  Cable  Co., 

Lta. 
Two-core  V.I.R.  cables.— Western  Electric  Co.,  Ltd. 
V. I. R.  cab'es,  asbestos-braided  and  cotton-braided  cables,  workshop  and 

other  HexibleB.— W.  Geipel  4  Co. 
Compounds. — DuBsek  Bitumen  Co. 
Tapes,  4c— 8icmens  Bros.  4  Co.,  Ltd. 
Service  boxes,  dividing  boxes,  4c  — W.  Lucy  ft  Co.,  Ltd. 
Sealing  ends.— B.I.  and  Helsby  Cables  Co.,  Ltd. 
House  fufe  boxes.— Sykes  4  Sugden,  I . t r  1 . 
Frames  and  Covers.— Gallender's  Cable  Co.,  Ltd. 
Meters.— Ferranti,  Ltd. 
Accessories.— General  F.lectrio  Co.,  Ltd. 
Flame  arc  carbons — Henrion  Carbons. 
Destructor  tools.— James  Harvev. 
Lubricating  oils.— A.  Duokham  4  Co.,  Ltd. 
Petrol.— Anglo-American  Oil  Co.,  Ltd. 

Watford. — The  E.L.  Committee  proposes  to  renew  the 
contract  with  Henley's  Telegraph  Works  Co.,  for  the  supply  of 
cables  for  a  further  period  of  12  months. 


FORTHCOMING    EVENTS. 


Institution  of  Electrical  Engineers  (Newcastle  Section).— Monday,  April 
):kh.  At  l.'M  p.m.  At  Aimairong  College.  Address  on  "  Electric  Fur- 
naces," by  Mr.  V,  Stobie. 

Institution  of  Engineers  and  Shipbuilders  in  Scotland.— Saturday,  April 
lKth.  At  7.30  p.m.  At  Rankine  Hall,  39,  Elmbank  Crescent,  Glasgow, 
Bmoking  Concert, 

Junior  Institution  of  Engineers.— Friday,  April  17th.  At  8  p.m.  At 
39,  Victoria  btreet.  Paper  on  "  A  Few  Typical  Carburetters,  by  Mr.  R.  b, 
Fox. 

Saturday,  April  18th.    Visit  to  the  Australia  House,  Kingsway. 


NOTES. 

Competition  for  Motor-car  Siarteis. — The  Hun- 
garian Automobile  Club  is  arranging  a  competition  for  automatic 
motor-car  starters  ;  there  will  be  twe  classes,  one  for  electrical 
deviceB  and  one  for  all  others.  No  starter  can  be  entered  for  the 
trials  unless  it  is  mounted  on  a  car  of  at  least  8-H.r.  rating  ;  more- 
over, no  starter  is  eligible  unless  it  and  the  car  are  certified  as 
having  come  successfully  through  the  Club's  severe  reliability  trials 
in  the  Carpathians.  Immediately  after  this  year's  trials  the  devices 
will  be  examined  and  judged. 

Electrical  Sbip  Propulsion. — News  has  come  to  hand 
that  the  electrically-propelled  United  StatesGovernmentship.////"^'/' 
has  carried  out  most  successful  official  trials,  on  which  she  main- 
tained a  mean  eea  speed  of  15'1  knotB  for  a  period  specified  by  the 
Government  of  48  hours,  which  is  '1  knot  above  her  builders' 
trial  speed:  the  power  developed  was  6,940  H.P.,  with  the  three- 
phase  twin-screw  induction  motors  running  at  a  mean  speed  of 
115  7  h.p.m.  It  is  reported  that  the  Engineering  Department 
officers  of  the  U.S.  Navy  are  highly  pleased  with  her  trial  per- 
formance, and  it  has  been  proved  that  for  her  displacement 
tonnage  and  speed,  she  is  the  most  economical  ship  afloat. 
In  order  to  clear  away  any  possible  excuse  for  not  generally  using 
this  type  of  electrical  ship  propulsion,  and  also  with  a  view  of 
getting  further  data  for  guidance  in  the  design  of  future  elec- 
trically-driven battleships,  the  American  Government  have  issued 
orders  that  as  soon  as  possible  she  is  to  leave  Mare  Island  Navy 
Yard,  California,  and  to  proceed  over  a  voyage  of  no  less  than 
13.000  sea  miles,  i.e.,  down  the  west  side  of  America,  nearly  to  Cape 
Horn,  through  the  Straits  of  Magellan,  and  up  the  eaBt  side  to 
Hampton  Roads. 

This  test  is  one  which  is  not  without  risk  (even  with  ordinary 
vessels)  as  there  are  practically  no  facilities  for  repairs  should 
anything  of  a  serious  nature  go  wrong  with  the  steam  turbine 
or  steering  gear,  to  which  all  ships  travelling  in  these  wild  and 
tempestuous  positions,  where  Atlantic  meets  Pacific  Ocean,  are 
liable.  The  American  engineers,  who  have  carried  out  most  exten- 
sive tests,  have,  however,  every  confidence  in  the  Jupiter,  and  are 
now  about  to  put  her  through  what  may  safely  be  called  the  most 
severe  trial  for  any  vessel  afloat. 
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Institution  anil    Lecture  Notei.— Lovdos  A 

thin   in     I'nitKMHN    ENOINBBBH       Tlieau ii i viTMiu- y    banquet  nT  thin 

Association  is  bo  be  held  at  Cannon  Street  Hotel,  K.<  I,,  on  Saturday, 
May  2nd. 

'I'll  !•:    I  %  IT]  n   i  i"N    <h     Mm  ii  \     ii'  n  i  wi]]     hold    Itl 

i iez  meeting  Id  Parle,  from  July  nth  to  loth. 

'I'm:  Inns  and  BtBKL  Institi  tk  has  leaned  a  pnn'raramo  of 
papers    and    proceedings    fur    the    annual    meeting,    to    In-   held    in 

London,  on  May  "th  ami  81  li 

GrBBENOCK  Bi.bctkkui,  Xiicikty. — The  annual  mooting  tr ok 
place  on  tin'  2nd  Ineb.  Tho  secretary,  Mr.  A.  Hurry,  read  the 
report  of  tho  year's  progress ;  the  election  of  ofSoen  fur  the  coming 
year  follovvoil,  and  the  proceedings  then  took  the  form  of  a  Hmoking 
concert. 

A    Lonjr    Drop. — In  a    recent  issue    of    a    magazine 

interested  in  the  coal  and  iron  trade  there  was  a  note  to  the  effect 
that  an  electric  hand  lamp  (Osram),  which  dropped  down  the 
shaft  of  a  colliery  700  ft.  deep,  was  smashed,  as  far  a<  the  case  and 
the  accumulator  were  oonoerned,  but  that  the  metal-filament  bulb 
Was  found  to  be  intact,  and  was,  in  fact,  used  straight  away  in 
conjunction  with  another  accumulator. 

Educational    Note. — The   Council    of   the   Society    of 

Engineers  (Incorporated')  has  passed  a  resolution  that  the  "  abolition 
of  the  external  degrees  in  engineering  proposed  by  the  Royal  <  'om- 
mission  on  University  Education  in  London  would  be  a  grave 
injustice  to  many  engineering  students  "  ;  the  Council  is  strongly 
opposed  to  the  recommendation  being  carried  into  effect. 

Paraffin    Wax    for    fillins:    Joint    lloxes. — At    a 

meeting  of  the  West  of  Scotland  Branch  of  the  Association  of 
Mining  Electrical  Engineers  at  Glasgow,  replying  to  the  discussion 
on  a  paper  read  hy  Mr.  J.  P.  C.  Kivlen  on  "  The  Choice  of  Mining 
Electrical  Plant,"  the  author  said  that  Mr.  Wilson,  in  the  course 
of  his  contribution  to  the  discussion,  made  some  sweeping  assertions 
in  regard  to  the  use  of  paraffin  wax.  While  he  had  only  mentioned 
in  his  paper  that  he  used  it,  without  in  any  way  advocating  its 
general  use.  he  was  now  prepared  to  adduce  facts  and  figures  which 
would  be  found  interesting  to  those  who  knew  little  or  nothiDg  of 
this  excellent  insulator.  Paraffin  wax  was  a  pure  hydrocarbon, 
and  was  the  ideal  that  they  all  looked  for  in  a  transformer  or 
switch-case  oil,  suitable  for  the  highest  voltages.  Its  insulating 
properties  were  much  higher  than  those  of  any  of  the  bituminous 
or  resinous  compounds,  and  its  specific  resistance  was  over  twice 
that  of  the  best  rubber.  Its  useful  temperature  range  was  equal 
to  that  of  vulcanised  bitumen,  and,  strange  as  it  might  seem,  under 
ordinary  working  conditions  it  was  practically  fireproof.  Mr. 
Wilson  had  stated  in  his  criticism  that  wax  was  hygroscopic,  but 
he  (Mr.  Kivlen)  was  prepared  on  the  authority  of  a  well-known  oil 
chemist,  whose  life  had  been  spent  in  the  study  and  production  of 
mineral  oils  and  wax,  to  assert  that  such  was  not  the  case.  In 
proof  of  this,  he  might  say  that  it  had  been  used  for  many  years  in 
the  making  of  condensers.  If  it  had  any  tendency  to  retain 
moisture,  it  would  be  useless  for  this  purpose,  as  the  condensers 
would  be  incapable  of  sustaining  a  charge.  It  was  also  used  when 
accurate  capacity  tests  were  being  made  on  submarine  cables  to 
counteract  the  effects  of  atmospheric  humidity.  There  were  two 
reasons  why  paraffin  wax  had  not  come  to  the  front  for  box  filling. 
The  first  was  entirely  obvious  to  those  interested  in  the  sale  of 
compounds,  and  the  second  was  because  it  was  more  expensive.  It 
might  not  be  the  ideal  thing  to  use  for  vulcanised  bitumen  cables, 
but  it  filled  all  the  conditions  equally  well  with  box  compound.  It 
was  clean  to  use  and  could  be  used  over  again  if  a  box  was  opened 
for  examination.  Finally,  he  would  not  suggest  the  use  of  wax 
with  paper-insulated  cables. 

Bioscope  Theatre  Supply. — The  supply  of  electricity 

to  kinematograph  theatres  is  a  matter  of  considerable  importance 
to  station  managers  ;  the  load  is  well  worth  having,  and  the 
supply  authority  is  in  the  fortunate  position  of  having,  aa  a  rule, 
no  rival — for  the  bioscope  operator  cannot  do  without  electricity. 

But  there  is.  nevertheless,  an  alternative — the  private  generating 
plant,  which  has  been  brought  np  to  so  convenient,  efficient  and 
economical  a  degree  of  excellence  that,  where  there  is  space  for  its 
accommodation,  it  seriously  threatens  the  supremacy  of  the  public 
supply.  The  only  other  obstacle,  apart  from  the  space  question,  is 
the  matter  of  capital  cost  ;  but  it  is  reported  from  Brighton,  where 
the  picture  theatres  complain  of  the  high  and  unfair  charges  of 
the  Corporation,  that  a  large  firm  has  offered  to  provide  the 
machines  and  accumulators,  free  of  charge,  subject  to  a  payment 
of  2id.  per  unit  for  a  period  of  three  years — at  the  end  of  which 
time  the  picture  manager  will  become  owner  of  the  plant  without 
any  further  payment  !  The  same  firm  offers  to  continue  to  run 
the  plant,  after  the  change  of  ownership,  charging  only  -Jd.  per 
unit. 

We  cannot  vouch  for  the  truth  of  this  report,  but  if  it  is  true, 
and  if  this  arrangement  can  be  carried  out  on  a  commercial  basis, 
it  seems  quite  clear  that,  in  the  first  place,  the  suppliers  who 
charge  2£d.  or  more  per  unit  are  reaping  a  fabulous  profit  ;  and  in 
the  second,  that  the  time  is  at  hand,  or  has  now  arrived,  when  they 
will  either  have  to  be  jnst  to  their  customers,  or  find  themselves 
supplanted.  To  persist  in  classing  the  load,  whether  supplied 
through  a  motor-generator  or  not,  as  a  "  lighting  "  one  is  a  mere 
ostrich-like  policy  ;  it  is  not  on  all  fours  with  any  other  load, 
being  indeed  part  of  the  professional  equipment  of  the  bioscopist, 
and  it  is  not  fair  to  class  it  as  ordinary  lighting.  It  is  to  be 
hoped  that  station  managers  will  aot  allow  the  business  to  slip  out 
of  their  hands. 


Swiss  Electrical    Industrie!.    Some  tab 

hi   and 
motallargioal  Indnetriee  In    1912  arc  farniehed  by  a  report  < 
I'V'icnii   Ooetomi    i(  partmente       The  <••  I  oatMded 

"in  Including  that  transformed  Into  oyanamide,  e 
the  year  to  40,000  toni  [ti  telling  prloe,  through  tl 
the   International   Byi  oed  normal,  and  active  step* 

were  taken  t«,  emlai  ooenmptian.     In   par- 

tlonlar  its  employment  has  been  extended  In  connection  with  auto- 
genous soldering  and  In  the  manafaotnre  of  eyanami 
extension  of  its  uso  has  also  taken   place   for  portable   lighting  re- 
qniremente,  and  In  oertaln  n  m  of  acetylene  In  tbe 

manufacture  of  chemical  prodnoti.  The  world's  oonenmptlon  of 
carbide  is  estimatei I  ut  800,000  tone.  The  manufacture  of  carbo- 
rundum has  likewise  undcrg  One  extension,  and  the  Kwips  production 

!  i mated  at  :t, too  tons.  The  manufacture  nf  another  abraalTi 

stance  has ul«>  been  started  in  Valais,  called  "  abra-ite,  '  the  output 
of  which  is  between  1,000  and  I  600  tons  a  year.  It  in  an 
artificial  carborundum  with  an  alumina  base.  The  advance  in 
price  of  aluminium,  foretold  in  the  previous  year,  was  realised,  and 
the  Syndicate  of  Manufacturers  again  fixed  the  price  at  2  It. 
The  output  of  the  Aluminium-Industrie  Aktien-Genellschaft,  of 
Neuhausen,  was  considerably  increased  by  the  operations  of  it« 
works  at  Chippis,  which  was  started  in  191  I.  The  consumption  of 
aluminium  has  steadily  advanced,  and  new  applications  for  it  are 
constantly  being  found.  For  example,  it  has  been  found  possible 
to  make  an  aluminium  paper,  which  has  obtained  a  great  vogue  aa 
wrapping  for  chocolate.  For  the  manufacture  of  this  aluminium 
paper,  12  m.2  of  which  are  made  from  1  ( kg.  of  metal, 
some  1,200  tons  were  employed  during  the  year,  and  it  is 
very  probable  that  this  quantity  will  be  largely  exceeded  in 
coming  years.  The  export  figures  of  articles  coming  under 
Class  XI(;  of  the  Customs  tariff,  comprising  pure  aluminium,  as 
iDgots,  bars,  sheet,  pipe,  aluminium  alloy  wire,  industrial  and 
other  manufactured  articles,  more  than  doubled  those  of  the 
previous  year.  It  reached  the  figure  of  85,710  metric  quintals,  of  a 
value  of  13,892,541  fr.  ;  whereas  the  corresponding  figures  in  1911 
were  38,032  metric  quintals  and  6,762,036  fr.  Of  iron  alloys,  ferro- 
silicon,  which  is  now  being  made  in  three  localities  in  Switzerland 
— at  Martigny,  Viege  (Lonzi)  and  Bodio — appears  to  have  revived, 
and  the  Swiss  outturn  should  exceed  that  of  the  previous  year  :  it 
amounted  to  between  7,000  and  8,000  tons.  Tbe  total  consumption 
of  ferro-silicon  may  be  estimated  at  between  35,000  and  40,000 
tons.  Ferro-chrome  continues  to  be  manufactured,  as  also  ferro- 
silicon,  at  Martigny  (Meteor)  and  at  Bodio,  also  ferro-tungsten  at 
Cbcvres  ;  the  output  of  the  last-named  alloy  is  estimated  at  about 
300  tons  ;  this  is  an  increase  on  that  of  the  preceding  year. 

The  London  Electrical  Dispute. — The  strike  of  elec- 
trical wiremen  continues  in  London.  From  the  statements  appear- 
ing in  the  newspapers  from  day  to  day  it  is  not  possible  to  gather 
which,  if  either,  side  is  winning.  The  Trade  Union  claims  that 
many  firms  have  agreed  to  its  demands,  but  Mr.  Tate  says  that  not 
one  member  of  the  London  Electrical  Masters'  Association  has  so 
agreed.  It  is  stated  that  a  letter  was  sent  by  the  Masters  to  the 
Union  inviting  the  officials  of  the  latter  to  meet  the  Association, 
with  authority  to  agree  to  Rule  1,  which  prohibits  exception  being 
taken  to  the  employment  of  non- Union  men.  The  E.T.U.  organiser 
says  that  the  Union  has  everywhere  steadfastly  refused  to  accept 
a  disability  clause,  and  it  cannot  accept  it  in  London  because 
it  is  affiliated  to  the  Building  Industries  Federation,  which  is  con- 
tinuing its  struggle  on  this  very  point.  "  For  us  to  accept  it  would 
probably  seriously  prejudice  their  position."  The  inconvenience 
to  members  of  the  Masters'  Association  is  said  to  be  very  slight. 
The  secretary's  estimate  the  other  day  was  that  not  more  than 
250  men  were  on  strike.  A  financial  daily  says  that  on  the  6th 
inst.  500  were  out,  and  that  "  50  master  electricians,  including 
some  of  the  best  firms  in  London,"  had  given  way  and  agreed  to 
the  men's  demands.  There  appear  to  have  been  conferences 
between  the  Electrical  Trade  Union  and  the  Newspaper  Owners'  Asso- 
ciation respecting  the  pay  and  conditions  of  Union  electricians 
employed  in  newspaper  offices,  and  there  has  been  a  slight  trouble  at 
Marylebone,  now  satisfactorily  settled,  consequent  upon  an  employe 
of  the  Corporation  electric  supply  department  being  sent  to  a  job 
described  as   "  black."    The  men  at  the  Office  of  Works  are  out. 

The  Siemens    Smoking:  Concert.— On  Monday  the 

directors  and  staffs  of  Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  and 
Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  held  a  smoking 
concert  in  the  King's  Hall  of  the  Holborn  Restaurant.  Mr. 
Alexander  Siemens  presided,  and  the  hall  was  comfortably  filled 
with  the  members  of  the  staffs  and  their  numerous  guests.  The 
programme,  the  cover  of  which  was  embellished  with  a  special 
design,  suggestive  of  the  cordial  relations  prevailing  between  the 
various  branches  of  the  Siemens  companies  throughout  the  United 
Kingdom,  was  an  exceptionally  good  one,  and  credit  is  due  to  Mr. 
George  Lakeman,  under  whose  direction  it  was  performed  ;  it  in- 
cluded such  names  as  Miss  Violet  Essex,  Miss  Ruby  Wilson,  Messrs. 
Joseph  Cheetham,  Joseph  Bull,  Dutch  Daly  and  other  eminent 
artistes,  whose  efforts  were  cordially  appreciated  by  the  audience. 
Mr.  Harry  Gooding's  Imperial  Orchestra  played  selections  during  the 
reception  and  interval.  Altogether  the  organisers  are  to  be  con- 
gratulated upon  a  function  marked  with  every  feature  of  success 
and  enjoyment. 

Electrified  Horses. — According  to  the  Daily  E 
Mr.  C.  J.  Palmer,  a  London  electrical  specialist,  proposes  to  apply 
electrical  treatment  to  stimulate  the  growth  of  racehorses. 
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Photography  an  Electrical  Action. — At  the  meeting 

of  the  Royal  Photographic  Society  on  March  17th,  Mr.  H.  Stanley 
Allen,  D  Sc,  delivered  a  lectnre  on  the  electronic  theory  of  the 
latent  image  on  the  photographic  plate.  In  his  opinion,  the  funda- 
mental chance  in  a  plate  on  exposure  to  light  wns  a  physical  one. 
A  chemical  alteration  in  the  nature  of  actual  decomposition  might 
follow  it.  but  there  must  be  firBt  a  movement  or  commotion  within 
the  molecule  of  the  emulsion.  This  physical  change,  he  thought, 
ought  to  be  considered  from  the  point  of  view  of  the  two  great 
modern  advances  in  theoretical  physics,  the  electromagnetic  theory 
of  light  on  the  one  hand,  and,  on  the  other,  the  theory  that  nega- 
tive electricity  consisted  of  discrete  particles  or  electrical  atoms 
known  as  electrons.  The  result  of  putting  these  two  theories  in 
conjunction,  was  to  suggest  that  light  could  only  act  up  on  matter 
by  setting  in  vibration  an  electron  or  some  electrified  body  of  atomic 
dimensions.  If  the  vibrations  were  extremely  rapid,  as  in  the  case 
of  ultra-violet  light,  they  would  act  on  the  electrons ;  and  if  slower, 
as  in  the  case  of  the  red  end  of  the  spectrum,  they  would  act  on  atoms 
or  groups  of  atoms.  What  was  known  as  the  photo-electric 
effect  was  the  liberation  of  electrons  from  ordinary  matter  when 
light,  especially  of  short  wave-length,  fell  upon  it.  He  showed  by 
experiment  how  a  polished  metal  plate  easily  lost  a  negative  charge 
of  electricity  when  illuminated  by  ultra-violet  light,  although  it 
retained  a  positive  charge.  Dr.  Allen  regarded  it  as  quite  likely 
that  ordinary  photographic  action  was  the  result  of  ionisation,  or 
the  splitting  up  of  the  atom  or  molecule  into  parts  which  were 
oppositely  electrified.  The  result  of  waves  of  light  falling  upon  a 
photographic  film  was  to  liberate  electrons  from  the  haloid  grain 
in  that  film,  the  electrons  moving  with  a  velocity  which  depended 
upon  the  stimulus  applied,  being  most  pronounced  under  ultra- 
violet impingement.  Passing  away  from  the  grain,  these  electrons 
became  attached  to  the  neighbouring  molecules  of  the  gel,  and  the 
developer,  acting  on  this  ionised  arrangement,  produced  the  deve- 
loped image.  The  phenomenon  known  as  photographic  reversal, 
Dr.  Allen  explained  by  supposing  that  the  emission  of  electrons 
under  a  great  stimulus  of  light  was  so  considerable  as  to  cause  a 
heavy  positive  charge  on  the  parent  grain,  and  a  heavy  negative 
charge  on  the  accumulation  of  electrons  around  it,  leading  up  to 
such  a  point  as  to  bring  about  spontaneous  neutralisation,  the 
grain  of  haloid  reverting  to  its  original  condition.  This  view  of 
reversal  wa3  challenged  in  the  course  of  the  subeequent  discussion, 
but  Dr.  Allen  maintained  that  the  analogy  of  the  Leyden  jar  was 
a  good  one.  If  one  took  a  Leyden  jar,  connected  it  to  a  Wimshurst 
machine,  and  went  on  charging  up,  a  stage  would  be  reached  at 
which  the  equilibrium  broke  down.  In  the  same  manner,  on  con- 
tinuing to  expose  a  photographic  film  to  light,  the  electrical  field 
would  ba  such  that  a  stage  would  be  reached  at  which  neutralisa- 
tion took  place  spontaneously. 

Electric  Lighting  of  Motor-'Buses. — It  is  generally 

admitted  that  the  National  steam' buses  are  amongst  the  best  lighted 
of  the  motor  vehicles  in  service  in  London  at  the  present  time.  In  the 
course  of  a  recent  paper  Mr.  Thomas  Clarkson  gave  some  par- 
ticulars of  the  electric  lighting  equipment  now  installed,  which 
comtrises  a  dynamo  directly  coupled  to  a  small  steam  engine,  this 
replacing  the  battery-dynamo  lighting  system,  which  was  used  for 
several  years.  A  steam  pressure  of  about  70  lb.  per  sq.  in.  is  found 
ample  ;  the  engine  and  dynamo  run  at  950  b.p.m.,  and  the  dynamo 
has  an  output  of  14  amperes  at  12  volts.  Metallic  filament  lamps  are 
used.  This  equipment  is  the  most  satisfactory  of  any  tried  by  the 
author,  who  stated  that  it  is  cheaper  both  to  install  and  to  main- 
tain, and  there  is  a  saving  of  about  100  lb.  in  weight  as  compared 
with  the  battery-dynamo  system.  The  effect  of  fluctuations  in 
boiler  pressure  (which  are  inevitable  in  consequence  of  the  variable 
demands  for  power,  especially  in  congested  traffic)  is  avoided  by 
fitting  a  reducing  valve  to  the  lighting  engine. 

Electricity  Supply  Authorities  and  their  Employes. 

— Mr.  H.  H.  Harper,  city  electrical  engineer  of  Melbourne,  writes 
nnder  date  February  27th  : — "  In  your  issue  of  January  9th, 
page  41,  reference  is  made  to  efforts  which  are  being  made  hv  two 
associated  electric  power  and  supply  companies  in  North  Metro- 
politan districts  to  secure  the  insertion  in  their  Bill  of  clauses 
prohibiting  strikes  of  their  employes.  I  enclose  herewith  copy  of 
Sections  in  the  Victorian  Employers'  and  Employes'  A.ct  dealing 
with  this  question,  which  may  be  of  interest  to  you."  We  print 
the  Sections  below  : — 

Employees'   and   Employes'   Act,   No.   1,219,   dated 
December,    1891. 

Sec.  3. — "  Employe  ''  shall  not  include  a  domestic  servant,  but 
save  as  aforesaid  shall  mean  any  person  who,  being  a  labourer, 
shepherd,  stockman,  servant  in  husbandry,  journeyman,  artificer, 
handicraftsman,  miner  or  otherwise  engaged  in  manual  labour, 
whether  under  the  age  of  21  years  or  above  that  age,  has  entered 
into  or  works  under  a  contract  with  an  employer,  whether  the  con- 
tract be  made  before  or  after  the  passing  of  this  Act,  be  express  or 
implied,  oral  or  in  writing,  and  be  a  contract  of  service,  or  a  con- 
tract personally  to  execute  any  work  or  labour. 

Sec.  17.— Where  a  person  employed  by  a  municipal  authority  or 
by  any  company  or  contractor  upon  whom  is  imposed  by  Act  of 
Parliament  the  duty,  or  who  have  otherwise  assumed  the  duty  of 
removing,  dealing  with  or  treating  the  sewage  of  any  city,  town, 
borough  or  shire,  or  of  supplying  any  city,  town,  borough  or  shire, 
or  any  part  thereof  with  gas  or  electric  light  or  any  other  species 
of  light  or  water,  wilfully  and  maliciously  breaks  a  contract  with 
that  authority,  or  company  or  contractor,  knowing  or  having 
reasonable  cause  to  believe  that  the  probable  consequences  of  his 


so  doing,  either  alone  or  in  combination  with  others,  will  be  to 
deprive  the  inhabitants  of  that  city,  town,  borough  or  shire 
wholly  or  to  a  great  extent  of  their  supply  of  gas  or  electric  light 
or  other  species  of  light,  or  water,  or  to  interfere  with  the  sewage 
thereof,  he  shall  on  conviction  thereof  by  a  Court  of  Petty 
Sessions  or  on  indictment  or  presentment  as  hereinafter  mentioned, 
be  liable  either  to  pay  a  penalty  not  exceeding  £20,  or  to  be 
imprisoned  for  a  term  not  exceeding  three  months,  with  or  without 
hard  labour. 

Every  such  municipal  authority,  company,  or  contractor,  as  is 
mentioned  in  this  section  shall  cause  to  be  posted  np  at  the  gas- 
works, electric  lighting  works,  waterworks,  or  other  works,  as  the 
case  may  be,  belonging  to  such  authority,  or  company,  or  con- 
tractor, a  printed  copy  of  this  section  in  some  conspicuous  place 
where  the  same  may  be  conveniently  read  by  the  persons  employed, 
and  as  often  as  such  copy  becomes  defaced,  obliterated,  or 
destroyed,  shall  cause  it  to  be  renewed  with  all  reasonable  despatch. 
If  any  municipal  authority,  company,  or  contractor,  make  default 
in  complying  with  the  provisions  of  this  section  in  relation  to 
such  notice  as  aforesaid,  they  or  he  shall  incur  on  summary  con- 
viction by  a  court  of  petty  sessions,  a  penalty  not  exceeding  £5  for 
every  day  during  which  such  default  continues,  and  every  person 
who  unlawfully  injures,  defaces,  or  covers  up  any  notice  so  posted 
up  as  aforesaid  in  pursuance  of  this  part  of  this  Act,  shall  be 
liable,  on  summary  conviction,  to  a  penalty  not  exceeding  40s. 

The  Storage  ot  Celluloid. — Three  public  authorities 
have  introduced  Bills  into  Parliament  affecting  the  storage  of 
celluloid  and  articles  into  which  celluloid  enters — London  County 
Council  (General  Powers)  Bill,  City  of  London  (Various  Powers) 
Bill,  and  Glasgow  Corporation  (Celluloid)  Bill.  An  appeal  for 
funds  has  been  issued,  together  with  a  memorandum  by  Mr.  James 
I)  Kiley  (chairman  of  the  Fancy  Goods  Section  of  the  London 
Chamber  of  Commerce)  in  connection  with  opposition  which  it  is 
intended  to  offer. 


OUR    PERSONAL    COLUMN. 

Ihe  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  heej)  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — Recommendations  to  come 
before  the  Warrington  Town  Council  are  that  the  salary  of  Mr. 
F.  V.  L.  Mathias,  chief  electrical  engineer  and  tramway  engineer, 
shall  be  increased  from  £425  to  £450,  with  two  annual  increments 
of  £25  each  ;  and  that  the  salary  of  Mr.  John  Telfeb,  tramways 
manager,  shall  be  increased  from  £250  to  £276. 

Mb.  Geo.  Bboadhurst,  assistant  electrical  engineer  at  Worthing, 
has  resigned,  he  having  been  appointed  electrical  engineer  to  the 
Basingstoke  Corporation. 

The  Swansea  Electricity  Committee  received  64  applications  for 
the  position  of  charge  engineer,  and  gave  the  chairman,  vice- 
chairman,  and  chief  engineer,  power  to  make  the  appointment. 

Tramway  Officials. — Mr.  Albert  E.  Wray,  assistant 

manager  of  the  South  Metropolitan  Tramways  Co.,  was,  on  leaving 
to  take  up  a  new  appointment,  presented  with  a  clock  and  an 
illuminated  address.  The  proceedings  were  held  in  the  depot  at 
Mitcham  Road,  Croydon,  and  Mr.  A.  V.  Mason,  the  manager  of  the 
company,  made  the  presentation.  Mr.  Wray  has  been  with  the 
company  since  1909.  He  has  now  been  appointed  manager  and 
engineer  of  the  Gravesend  and  Northfleet  Tramways  Co.  and  the 
North  Kent  Motor-Omnibus  generating  services. 

General. — The    Highways    Committee   of  the   L.C.C. 

recommends  that  Sik  Alexander  Kennedy  be  appointed 
consulting  engineer  to  advise  and  report  as  to  the  arrange- 
ments from  the  point  of  steam  consumption  in  connection 
with  the  extension  of  the  Greenwich  electricity  station 
and  generally  on  the  station  extensions,  and  to  advise  the 
chief  officer  of  tramways  generally  on  questions  connected 
with  such  extensions  and  to  afford  the  Council  whatever 
consultative  assistance  may  be  required.  Messrs.  Kennedy  and 
Donkin  are  to  be  appointed  engineers  for  specifying  and  super, 
intending  such  new  plant  or  work  as  the  Council  may  place  in 
their  hands  at  a  retaining  fee  of  £500  to  cover  all  references, 
reports  and  consultations  in  connection  with  the  tramways  under- 
taking ;  5  per  cent,  commission  on  all  certificates  for  plant  up  to 
£50,000  a  year  and  4  per  cent,  on  expenditure  over  this  amount ; 
a  commission  of  3  per  cent,  only  to  be  paid  on  the  new  construc- 
tive work  in  connection  with  the  second  stage  of  the  extension  at 
the  Greenwich  station. 

Mr.  N.  G.  Babraclough,  .electrical  engineer  to  the  Workington 
Iron  and  Steel  Co.,  Ltd.,  Workington,  is  going  to  Canada  and  the 
Eastern  States  of  America,  in  May,  for  a  short  vacation,  and  he 
intends  visiting  large  electrical  works  and  iron  and  steel  works 
where  electrical  power  is  extensively  used. 

We  understand  that  Mb.  G.  R.  Drum.mond,  M.I.E.E.,  M.I.M.E., 
after  nine  years  of  continuous  service  as  electrical  and 
mechanical  engineer  to  the  Bikanir  Government,  India,  severed 
his  connection  with  that  State  early  in  March,  1913,  and, 
af tor  a  short  stay  in  Jodhpur,  for  which  State  he  was  consulting 
engineer,  sailed  for  Australia  with  his  wife  and  family  for  a 
holiday  and  for  seeing  the  various  electrical  undertakings  in  the 
several  States.  Mr.  Drummond  returned  to  India  in  November, 
1913,  to  resume  his  duties,  and  proceeded  to  Lahore  to  reconstruct 
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tin'  Lahore  Eteotrlo  Supply  Oo.'i  nndeTt&king,      En  January,  1914 
bheJodbpni  Durbar  deoided  toaooept  theeleotii  beme 

put  forward,  and  offered  the  post  of  eleotrloal  and  meohanlca] 
engineer  to  their  State  to  Mr.  Drnmmond,  whioh  offer  wae  aooepted, 
and  in  March,  191 1,  Mr.  Drnmmond  took  ap  this  appointment,  and 
commenced  work  on  the  Heheme.  All  the  plant  la  on  order  from 
England,  and  it  i»  hoped  to  commence  tho  Hupply  toward!  the 
latter  part  of  1914. 

Mu.  II.  l).  Johnston,  late  of  the  Canadian  KritiHh   Ed 
Co.,  Ltd.,   Montreal,  has  joined  the  ntu(r  of  the  Eugene  Phillipa 
Electrical  Works. 

Dr.  It.  Pohl,  M.I. Ivi',.,  of  Bradford,  han  boon  appointed  by  the 
Bradford  Technical  Education  Snb-Oommitteeai  External  Examiner 
in  Electrical  Engineering  for  the  final  examinations  for  the 
Technical  College  diplomas  and  for  the  Technological  Exhibitions 
for  the  present  year. 

A  marriage  was  to  take  place  on  Wednesday,  April  Sth,  between 
Mu.  William  II.  (Jatllv,  A.M.  1. 10.  E.,  electrical  engineer  and  con- 
tractor, Todmorden,  and  Miss  Crace  Crabtree,  eldest  daughter  of 
Mr.  Barker  Crabtree,  cotton  manufacturer,  Cross  Lee,  Todmorden, 
Yorks. 

Mit.  15  rc  nth  am,  electrical  engineer  of  the  Thryberg  Hall  and 
Warren  Vale  Collieries.  Kilnhurst,  who  has  occupied  his  position 
for  the  past  .'SO  years,  has  been  presented  with  a  gold  lever  watch 
by  the  officials  and  workmen  employed  at  the  collieries.  The 
presentation  took  place  at  the  Church  Hall,  Kilnhurst,  at  a 
concert,  presided  over  by  Mr.  H.  S.  Witty,  the  manager  of  the 
collieries.  During  the  evening  Mrs.  Bentham  was  presented  with 
a  pendant. 

Mr.  F.  Heppenstall,  A.M.I.E.E.,  has  resigned  the  position  of 
manager  of  the  switchgear  and  transformer  department  of  Messrs. 
Johnson  &  Phillips,  Ltd.,  Charlton,  S.E.,  to  take  up  an  appointment 
with  the  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
E.C.,  where  he  will  devote  his  particular  attention  to  matters  in 
connection  with  wires  and  cables. 

Mr.  A.  E.  C.  Burgess  has  joined  Mr.  A.  C.  F.  Webb,  of  Sydney, 
as  partner.  The  name  of  the  firm  is  A.  C.  F.  Webb  &  Burgess,  and 
their  address,  1,105,  Culwulla  Chambers,  Castlereagh  Street, 
Sydney.  Mr.  Burgess  is  visiting  England  with  the  object  of  seeing 
the  latest  developments,  and  his  address  will  be,  until  July, 
c/o  London  Bank  of  Australia,  71,  Old  Broad  Street,  London,  E.C. 

Obituary. — We  much  regret  to  record  the  death  of 
Mr.  H.  Hewson  Brown,  the  well-known  character  impersonator. 
He  waB  a  member  of  the  Electro-Harmonic  Society,  and  should 
have  appeared  in  a  sketch  "  Impressions  from  Life,"  at  its  last 
smoking  concert,  but,  as  the  musical  director  announced,  he  was 
then  suffering  from  pneumonia,  although  two  days  before  he  was 
apparently  in  his  usual  health.  He  died  on  the  following 
Tuesday,  March  24th,  at  the  early  age  of  33,  and  our  estimable 
contemporary,  the  Referee,  states  that  his  widow  and  three 
young  children  are  left  quite  unprovided  for.  A  fund  for 
their  benefit  has  been  opened,  and  donations  should  be  sent 
to  Mr.  Harry  Hall,  207,  Oxford  Street,  W.  A  Bohemian 
Concert  in  aid  of  the  fund  will  be  given  at  King's  Hall, 
Holborn  Restaurant,  on  May  5th,  and  tickets,  price  2p.  and  Is.,  can 
be  obtained  from  Mr.  Hall.  Mr  H.  Hewson  Brown  was,  we  under- 
stand, formerly  with  the  Sun  Electrical  Co.,  and  later  he  was  a 
director  and  manager  of  the  Hewson  Manufacturing  Co.,  Ltd., 
electric  sign  makers,  of  Wardour  Street,  W.,  giving  up  his  con- 
nection with  that  firm  only  in  February  last.  This  sad  end  to  a 
promising  career  is  one  that  we  think  may  appeal  to  the  Electrical 
Trades  Benevolent  Institution,  and  members  of  the  Electro- 
Harmonic  Society  may  also  wish  to  show  their  appreciation  of  Mr. 
Brown's  annual  appearances  by  supporting  the  fund  above 
mentioned. 


NEW    COMPANIES    REGISTERED. 


Henry    Pooley   &    Son,   Ltd.    (134,898).— Registered    March 

27th,  by  Waterlow  Bros.  &  Layton,  Ltd.,  Birohin  Lane,  E.C.  Capital,  £150,000 
in  £1  shares.  Objects  ;  To  take  over  the  business,  assets  and  liabilities  of  a 
company  with  a  similar  title,  in  liquidation,  to  adopt  an  agreement  with  the 
said  old  company,  A.  J .  Giles  and  W.  and  T.  Avery,  Ltd.,  and  to  oarry  on  the 
business  of  manufacturers  of  and  dealers  in  weights,  measures,  scales, 
balances,  weigb-bridges  and  weighing  and  other  machines  and  appliances  of  all 
kindsfor  or  used  in  connection  with  weighing,  measuring  or  estimating  length, 
area,  capacity,  number  or  quantity  of  articles,  materials,  substances,  foice  or 
energy,  including  automatic  machines  and  appliances,  electricians, 
mechanical,  electric  and  general  engineers  and  contractors,  founders, 
machinists,  &c.  The  signatories  (with  one  share  each)  are  :— W.  Chamberlain, 
Pendock  Urove,  Cobham,  manufacturer ;  fc>.  C.  Vyle,  8obo  Foundry,  Bir- 
mingham, manufacturer.  Private  oompany.  The  first  directors  (to  number 
not  less  than  two  or  more  than  11)  are  C.  H.  Bartlett,  A.  H.  Gibson,  Bir  James 
P.  Fiannery,  Bt.  (chairman),  L.  Jacobs,  C.  E.  Martineau,  H.  Pooley,  .1.  8. 
Pooley,  W.  VV.  Wiggin  and  G.  C.  Vyle.  Messrs.  W.  and  T.  Avery,  Ltd.,  may, 
while  holding  three-fourths  of  the  paid-up  share  capital,  appoint  directors. 
Bolicitois :  Pinsent  &  Co.,  6,  Bennetts  Hill,  Birmingham. 

Argentine  Electricity  Co.,  Ltd.  (134,883)— This  company 

was  rt-gistered  on  March  27th,  with  a  capital  of  £45,1)00  in  £1  shares,  to 
generate,  produce,  distribute  and  deal  with  electricity  for  lighting,  heating, 
telegraphy,  telephony,  or  otherwise.  The  suhsoribers  (with  one  share  each) 
are  :— B\  J.  Moss,  50,  Whippendell  Road,  Watford,  clerk  :  J.  C.  Fennings,  94, 
Endsleigh  Gardens,  Ilford,  olerk ;  R.  W.  Ames,  93,  Green  Street,  bethusl 
Green,  M.E.,  clerk;  R.  Walker,  Mill  Park  Lodge,  Rornchurcb,  solicitor;  J.H. 
Collins,  131,  Elthorne  Avenue.  Hanwell,  W.t  clerk  ;  H.  W.  Newton,  37,  Queen 
Victoria  Htreet,  E.C,  solicitor  ;  E.  Boys,  37,  Queen  Victoria  btreet,  E.C, 
clerk.  Minimum  cash  subscription,  £1,000.  The  number  of  directors  is  "-ot 
to  be  less  than  two  or  more  than  five  ;  the  subscribers  are  to  appoint  the 
flret ;  qualification  (except  first  directors),  £100;  remuneration  as  fixed  by  the 
company.    Registered  offioe,  Capel  House,  02,  New  Broad  Street,  E.C. 
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Morning  Line,  Hackney,  N.K. 

Tncuman  Tramways,  Light  and  Power  Co.,  Ltd. 

Etegiitared   March  IBlta   bj   a  bum,  .-...,  17,  Tbroci 

Avenue,   E.C     I  apital,    lou.ooo  In  i'l  ibai 

.  Mipply  ami  l  D 
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other  roads  or  ways,  or  electric  ll|btlng  and  oibel  WOria,  10  Mnifaot  lot  aba 
lighting  ol  any  punlio  or  private  pli. 

adopt  an  agreement  with  th<)  Cordoba  Central  Hallway  Co.,  L.i'1.     Ibl 
tones  twuli  ouo  share  each)  are       I..  W.    I 

oompany  director  ;  A.  M.  uirnth,  II,  Hi,  llei   Da  Place,  B.C.,  company  dm 
A.  H.  a.  Knox  Little,  9,  kne  Lonls  la  (.rami,  i  nneeri  it.  a. 

Roberts,  2b3,  Lcwisham  Hign  Hoad,  S.E.,  incorporated  »■  '<  yrel, 

8,  bt.  Helens  Place,  E.C,  solicitor;  H.  F.  Plain,  8,  Park  Hoad,  Forest  Hill, 
s.K.,  iluik.  W.  h.  Roaaer,  191,  Hebert  Road,  Forest  Gate,  Essex,  clerk. 
Minimum  cash  subscription  seven  shareH.  The  first  director  I  to 
than  three  or  more  than  seven)  are  10  be  appointed  by  the  signatories.  One  ol 
such  first  directors  shall  be  a  person  nominated  by  me  toilets,  under  an  agree- 
ment of  February  2Mtb,  1914,  referred  to  in  the  agreement  above  mentioned. 
Qualification,  i'luu  ;  remuneration,  t'700  per  annum,  divisible.  1  he  directors' 
borrowing  powers  are  restricted  to  twice  the  amount  of  the  issued  capital  for 
the  tune  being.    No  notice  of  situation  of  registered  office  has  been  filed. 

Mander    Utility    Co.,    Ltd.    (134,811). — This   company    was 

registered  on  Marcn  :14th,  witu  a  capital  ol  £6,800  in  fi.OOOSper  cent. cumulative 
preference  shares  of  i'l  each,  and  0.000  ordinary  shares  of  la.  eaob,  to  carr. 
ou  the  business  ol  manufacturers  and  agents  and  factors  for  the  sale  of  elec- 
trical apparatus  and  appliances,  telephones,  telephone  and  bell  wire,  Ilex 
electric  bells,  dry  cell  batteries,  motoi-oar  lamps  ami  novelties,  &c,  and  to 
adopt  an  agreement  witu  J.  W.  Mander.  The  subscribers  are  :—  J.  W.  Mander, 
30,  ureenhill  Hoad,  Harrow-ori-the-hiill,  manufacturers'  agent,  100  cum.  prel. 
shares;  H.  Pawlik,  103,  Edith  Hoad,  vv est  Kensington,  manufacturers'  agent, 
100  cum.  pref.  snares;  E.  E.  Baynes,  Compton  uouse,  Honnslow,  secretary, 
1  oum.  pref.  share;  A.  M.  Junkermann,  lod,  Edith  Hoad,  West  Kensim'ton, 
manager,  1  cum.  pref.  share;  E.  It.  tellowes,  29,  Warwick  bquare,  b.VV., 
solicitor,  50  cum.  pref.  shares;  C.  ri.  Marks,  49,  Caluhorpc  btreet,  W.C,  clerk, 
1  cum.  pref.  sbare ;  B.  W.  Palmer,  17,  Villiers  Hoad.  Bushey,  Herts.,  cashier, 
1  oum.  pref.  share.  Minimum  cash  subscription,  20  per  cent,  of  the  shares 
offered  to  the  public.  The  number  of  directors  is  no.  to  bo  less  than  two  or 
more  than  five;  the  first  are  J.  \V.  Mander,  H.  frawlik,  E.  N.  Fellowes,  C. 
Drummond- Wolte  and  b.  G.  Eraser;  P.  b.  Tompkins  is  first  secretary;  quali- 
fication, 100  shares  ;  remuneration  (except  managing  directors  or  manager), 
£60  per  annum  (chairman  £100).  Registered  office,  1,  threat  Winchester 
Btrees,  E.C. 

Cleartone  Antiseptic   Telephone  Drum,  Ltd.   (134,862).— 

This  company  was  registered  on  March  20th,  with  a  capita,  of  £1,000  in 
£1  shares,  to  oarry  on  the  business  indicated  by  the  title  and  that  of  manu- 
facturers of  and  dea'ers  in  paper  appliances,  &0.,  and  to  adopt  an  agree- 
ment with  R.  C  Belt,  R.  F.  Popham  and  H.  Davidson.  The  subscribers  (with 
one  share  each)  are  : — H.  Davidson,  13,  I  hepstow  Mansions,  Chepstow 
Place,  W.C,  company  director;  R.  F.  Popham,  16,  Kensington  Gardens 
Square,  W.,  gentleman.  Private  company.  The  number  of  directors  is  not 
to  be  less  than  two  or  more  than  five;  the  first  are  R.  C.  Belt,  H.  Davidson 
and  R.  F.  Popham.    Registered  office,  59-61,  New  Oxford  Btreet,  W.C. 

H.  F.  Foster  &  Co.,  Ltd.  (131,981).— This  company  was 
registered  on  March  H7th,  with  a  capital  of  £7,000  in  £1  shares,  to  carry 
on  the  business  of  specialists  in  the  lighting  of  motor-cars,  railway  carnages 
and  vehicles,  manufacturers  of,  and  dealers  in,  dynames,  electric  plant, 
machinery  and  fittings,  <Sc.  The  subscribers  are  :— A.  H.  benson,  62,  Lnd- 
gate  Hill,  E.C,  company  director,  2.U0U  shares;  A.  W .  S.  Pock  ington,  47, 
York  Street,  Westminster,  8  W.,  100  shares.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  more  than  five  ;  the  first  are  A.  B. 
Benson,  Ankerwycke,  Wraysbury,  Bucks.;  A.  W.  H.  PocklicEton,  Ballard'n 
Garden,  Ewell,  Surrey  ;  and  tl .  F.  Foster,  Stanley  bouse,  West  Street,  Epsom ; 
qualification,  £200  ;  remuneration  of  A.  W.  S.  Pocklington,  as  managing 
airector,  £500  per  annum  ;  of  others,  as  fixed  by  the  company.  Registered 
office,  Ashley  Works,  South  btreet,  Epsom. 


OFFICIAL  RETURNS   OF  ELECTRICAL 
COMPANIES. 


City  of  Buenos  Ayres  Tramways  Co.  (1904),  Ltd.  <82,214). 

— Capital,  £1,240,000  in  £5  shares.  Return  dated  March  2nd.  1914.  All 
shares  taken  up.      £1,240,0(0  paid.    Mortgages  and  charges  :  £174,000. 

Newcastle    and    District    Electric    Lighting    Co.,    Ltd. 

(28,022).— Capital,  £300,000  in  £10  shares.  Return  dated  March  l;-th,  1914. 
All  shares  taken  up.  £10  per  share  called  up.  £267,500  paid,  leaving  £2,5T0 
in  arrears.     Mortgages  and  charges  :  £293, S40. 

Lamp   Manufacturing  Co.,  Ltd.  (76,161).— Capital,  £10.0fo 

in  £1  shares  ;  return  dated  Ftbruary  3rd,  1914;  5,400  shares  taken  up  ;  £5,400 
paid.    Mortgages  and  charges  :  £2,500  debs. 

Morley  Electrical  Engineering  Co.,  Ltd.— Capital,  £5,0C0  in 

£1  shares;  return   dated  February  16th,  1914;   1.524  sharps  taken  up: 
paid  ;  £1,120  considered  as  paid.     Mortgages  and  charges,  £3,000. 

Autolectric    Transmission,    Ltd. — Debenture    dated    March 

13th,  1914,  to  secure  £250,  charged  on  «be  company's  undertaking  ard  property, 
present  and  future,  including  uncalled  capital.  Holder:  O.  A.  Knight,  37, 
York  Road,  Hove,  Brighton. 

Broom  &  Wade,  Ltd.— Particulars  of  £3.930  seernf  deben- 
tures, created  March  4th,  1914,  aDd  secured  by  trust  dt  ed  of  even  date,  rilnl 
pursuant  to  bee.  93  (3)  of  the  Companies' (Coiiscl'datien)  Act,  lMiS:  ihewhc" 
amount  being  now  issued.  Property  charged:  The  compary's  undertaker  g 
and  property,  piesent  and  future,  inolndiog  uncalled  cHpital  mm  freeho  ■! 
hereditaments  at  Lindsay  Avenue,  Weet  Wycombe,  Bucks.,  sulj,ct  to  pri  r 
mortgages  ior  £1.500  and  £4,100.     Trustees  :  J.  c.  Peacbe  and  G.  li.  bawreLC,  . 

C.  F.  Casella  &  Co.,  Lid.— Mortesee  dated  March   14th.  1914. 

to  secure  £000,  charged  en  IB,  Gumry  Street,  Walwrrth,  «iih  raid,  stall,  s, 
cartsheds  and  workshops.  Holoer:  Miss  V.  Abraham,  Coleraiie,  uuoij 
Derry,  Ireland. 

Church  Stretton  Electric  Supply  Co.,  Ltd. —A  rEemcrnnrlu'ii 

of  satisfaction  in  lull  u,|  on  March  4th,  15)14,  o(  charges  bearing  v„r'cn=  d»tos 
Irom  March-  17th,  lf09,  to  July  24th,  1912,  securing  in  the  aggie  gate  i 
and  (6j  on  February  18th,  1914,  of  trust  deed  dated  March  11-th,  1901,  stciring 
£5,000,  has  been  Bled. 
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CITY    NOTES. 


I  rban  Electric  Supply  Co.,  Ltd. 

The  annual  meeting  was  held  on  April  1st  at  Salisbury  House, 
London  Wall,  E.C.,  Mr.  H.  B.  Grotrian  presiding,  in  the  absence 
of  the  chairman  of  the  company,  Mr.  P.  1).  Tucket t," who  had 
had  to  have  for  the  United  States  on  business. 

The  Chairman  in  proposing  the  adoption  of  the  report 
Elec.  Rbv.,  page  547),  remarked  that  before  leaving  this 
country  Mr.  Tuekett  asked  him  (Mr.  Grotrian)  to  tell  tin'  .share- 
holders that  he  left  without  anxiety  as  far  as  the  company  was 
concerned,  as  lie  considered  that  its  affairs  were  in  a  satis- 
factory condition.  Dealing  with  the  accounts  and  taking  the 
profit  and  loss  account  first  there  was  an  increase  of  £7,435 
in  the  item  of  profits  earned  at  various  works,  being  an  increase 
of  13  per  cent,  which  was  the  same  rate  oi  is  obtained 

last  year,  so  they  would  see  that  the  company  showed  steady 
progress.  Coal  had  again,  unfortunately,  cost  them  more — 
au  increase  of  £1,587  on  top  of  an  increase  of  £4,427  last  year, 
due  entirely  to  the  higher  price  of  coal.  The  amount  carried 
down  to  net  profit  was  £61,(381,  as  again-!  £54,265  a  year  ago. 
On  the  debit  side  of  the  profit  and  loss  account,  interest  to 
contractors  showed  an  increase  of  £1,557,  and  interest  on 
debenture  stock  an  increase  of  £1,139.  The  amount  set  aside 
for  redemption  of  debenture  stock  was  increased  by  £781, 
making  a  total  increase  in  charges  of  £8,477,  leaving,  with 
£9%  brought  forward,  a  net  disposable  balance  of  £23,021. 
They  proposed  to  apply  that  balance  as  follows:  reserve  for 
depreciation,  £12,000;  dividend  of  4  per  cent,  for  the  year  on 
the  preference  shares,  £10,000;  leaving  a  balance  of  £1,021  to 
be  carried  forward.  The  1  per  cent,  balance  of  dividend  on 
the  preference  shares  would  be  paid  by  funded  dividend  cer- 
tificate as  last  year.  If  the  company  made,  the  same  progress 
in  the  present  year  as  it  had  in  the  past  year  they  would,  of 
course,  be  able  next  year  to  pay  the  full  dividend  on  the 
preference  shares  in  cash.  The  capital  expenditure  in  the 
year  was  £76,260,  an  increase  over  last  year  of  £21,576.  This 
was  largely  accounted  for  by  the  Cornwall  Power  Co.'s  in- 
creased expenditure  of  £18,583  compared  with  last  year. 
Debenture  stock  issued  during  the  year  amounted  to  £34,918, 
from  which  had  to  be  deducted  £6,093  purchased  for  redemp- 
tion under  the  terms  of  the  sinking  fund.  Two  items  which 
appeared  in  last  year's  balance  sheet,  namely,  preliminary 
exjienses,  £2,081,  and  discount  and  stamp  duty  on  debenture 
stock  issued,  £28,881,  were  no  longer  shown,  as,  together  with 
discount  on  debenture  stock  issued  during  the,  year,  £5,221, 
they  had  been  written  off  against  capital  reserve  fund,  and  he 
thought  they  would  agree  that  that  was  an  improvement  to 
the  balance  sheet,  those  items  being  assets  of  an  undesirable 
nature.  To  redemption  reserve  they  had  added  this  year 
£6,039  against  last  year's  £5,875,  and  they  now  recommended 
that  a  further  £12,000  be  set  aside  for  reserve  for  depreciation, 
making  a  total  reserve  of  £62,339,  which  he  hoped  they  would 
consider  satisfactory.  Proceeding  to  deal  with  the  results 
shown  by  the  various  companies  in  which  the  company  was 
interested  the  chairman  said  that  the  lamp  connections  had 
again  been  large,  showing  an  addition  of  the  equivalent  of 
82,824  33-watt  lamps,  of  which  addition  36  per  cent,  was  for 
lighting  and  64  for  power.  A  good  feature  of  this  connection 
was  that  a  larger  proportion  was  for  lighting  than  last  year. 
The  additions  made  in  the  year  increased  the  previous  total 
connections  for  lighting  by  8  per  cent,  and  for  power  by  17 
per  cent.  The  output  in  units  for  the  past  vear  showed  an 
increase  of  5,344.495,  from  16.690.488  to  22.034.983,  Cornwall, 
as  last  year,  being  principally  responsible  for  the  increase. 
Regarding  the  profits  realised  in  individual  undertakings  good 
results  had  been  shown  at  Twickenham  and  Stamford,  while 
Newton  Abbot,  Caterham  and  Berwick  had  also  made  fair 
progress.  Hawick  showed  a  small  increase,  and  would  have 
done  better  but  for  the  depression  in  the  textile  trade.  The 
small  reduction  shown  at  Weybridge  was  accounted  for  by  the 
decrease  in  profit  on  their  wiring  business;  but,  there  the 
effect  of  the  metal  filament  lamp  was  being  specially  felt,  whilst 
at  Dartmouth   the  decrease   was  due  to  a  similar  cause,    tin' 

nnption  by  the  Naval  College  being  again  largely  redh 
The  other  towns — Godalming,  Grantham  and  Glossop — had  all 
.suffered  from  the  effects  of  di  bich  largely  accounted 

for  the  want  of  progress.     The  Cornwall  Electric  Power  Co. 
again  showed   a  greatly  increased  profit — £11,775,   which   was 
£5,490  more  than  last  year,     'the  profit  this  year  was  7  per 
cent,  on  the  capital  spent,  which  he  thought  they  would 
sider  a  satisfactory   result  for  a  power  company  only  in   its 
third  year  of  working.     The  difficulty  in  Cornwall  last 
was  not  so  much   in  obtaining  increased  profitable   bu, 
as  in  being  able  to  obtain  from  the  makers  the  large  units  of 
machinery   and   plant   requisite   to  cope   with    thai 
business.     That  difficulty   had  been  overcome   and   the; 
had  installed  at  Hayle  9,000-KW.  of  plant,  which  was  ample 
for  present  requirements.    The  business  was,  however,  growing 
rapidly  and  contracts  had  been  arranged  which  would  largely 
increase  the  demand  upon  the  station.     Of  course,  all  this  in- 
volved somewhat  heavy  capital  expenditure,  but  the  directors 
had   the   matter  under  consideration   and  there  should   be   qo 
difficulty   in    raising   funds  for  the   Cornwall   undertaking   ho 
long  as  such  profitable  results  could  be  shown.    On  the  whole, 
they  mipht  take  it  that  the  business  was  making  steady  pro- 
gress.    There  was  a  prospect  of  the  cost  of  coal  being  re- 


duced, and  should  this  be  realised  a  substantial  improvement 
might  be  looked  for  in  all  their  stations. 

Mr.  Edmund  Chakiuxoton  seconded  the,  motion. 

In  reply  to  questions  the  Chairman  said  the  board  had  gone 
into  the  question  of  capital  expenditure  and  they  estimated 
that  they  would  have  to  spend  about  £35,000  on  that  account 
this  year.  They  did  not  take  any  business  on  now  unless  they 
could  see  a  very  substantial  return  on  it,  and  if  they  hail  such 
business  offered  them  it  would  be  foolish  of  them  not  to  take 
it.  Therefore  they  could  not  altogether  stop  capital  outlay, 
emption  under  the  sinking  fund  was 
one,  per  cent,  cumulative,  which  this  year  would  amount  to 
about  £7,000.  The  debentures  for  the  purpose  were  pur- 
chased in  the  open  market.  Regarding  their  coal,  they  always 
impressed  upon  the  engineers  at  their  various  stations  the 
necessity  of  maintaining  at  least  a  six  weeks'  supply. 

The  report  was  adopted. 


Chilian  Electric  Tramway  and  Eight  Co.,  Ltd. 

An   extraordinary   general    meeting  of   the   shareholders  of   tin1 
impan;    was  held  on  April  2nd  at  the  office,  London 
Wall   Buildings,   E.C.,  Mi'.   L.   Breitineyer  presiding. 

The  Chairman  said  the  object  of  the  meeting  was  to  con- 
sider a  resolution  for  increasing  the  borrowing  powers  of  the 
directors.  The  present  borrowing  powers  were  limited  to  the 
extent  of  the  company's  capital,  which  was  £1,150,000,  and 
as  considerable  additional  capital  expenditure  had  been  in- 
curred and  more  might  be  necessary,  they  thought  it  ne 
to  ask  for  additional  powers  to  nurt  any  contingency  that  might 
arise.  He  therefore  moved  that  the  directors  be  authorised 
to  borrow,  raise  or  secure  further  moneys  but  so  that  the 
amount  for  the  time  being  owing  in  respects  of  moneys. 
borrowed,  raised  or  secured,  shall  not  exceed  £2,000,000. 

Mr.  Hector  de  Backer  seconded  the  resolution,  which  was 
carried  without  discussion. 


Tyneinoutli  and  District  Electric  Traction  Co.,  Ltd. 

The  annual   meeting   was  held  on  Friday  last  at   Electrical 
Federation  Offices,  Kingsway,  Mr.  H.   S.   Day,  presiding. 

In  proposing  the  adoption  of  the  report  (see  Elec.  Rev., 
page  589),  the  Chairman  said  that  the  past  year  had  shown 
an  improvement  upon  1912  which  had  enabled  them  to  some- 
what strengthen  their  reserves,  to  pay  an  additional 
cent,  dividend  and  to  carry  forward  a  slightly  increased  amount 
as  compared  with  the  previous  year.  It  was  satisfactory  to 
know  that  the  receipts  to  date  were  up  to  expectations  and 
if  only  they  had  a  good  summer  their  prospects  were  very 
encouraging. 

Mr.  Geo.  J.  Somerville  seconded  the  motion  and  the  report 
was  adopted  without  discussion. 


The  French  Osram  Co. — Ifc  is  proposed  to  increase 
the  share  capital  of  the  Societe  Anonyme  La  Lampe  Osram  by  the 
issue  of  £140,000  in  ordinary  shares  and  £120,000  in  preference 
shares,  the  latter  to  be  paid  to  the  extent  of  25  per  cent.  The 
additional  capital  is  required  for  the  purpose  of  extending  the 
scope  of  the  company  and  the  acquisition  of  the  Paris  firm  of 
Rich.  Heller,  who  manufacture  electrical  specialities,  and  who 
will  receive  £20,000  in  ordinary  shares  of  the  French  Osram  com- 
pany as  the  purchase  price. 

Continental. — Germany. — The  Deutsche  Kabelwerk 
Gesellschaft,  of  Lichtenberg,  BerliD,  reportsa  net  profit  of  £34,685 
for  the  last  financial  year,  a9  compared  with  only  £31,017  in  1912. 
Of  this  sum  £4.449  is  being  devoted  to  a  special  reserve,  £4,527  to 
bonuses,  £21,000  distributed  in  the  form  of  an  8  per  cent,  dividend 
to  the  shareholders,  leaving  £4,709  to  be  carried  forward. 

fireat  Northern  Telegraph  Co.,  Ltd.,  of  Denmark. 

— At  the  general  meeting  which  will  be  held  at  Copenhagen  on 
April  25th,  the  board  will  propose  to  pay  a  total  dividend  and 
bonus  of  20  per  cent,  for  the  year  1913,  including  the  5  per  cent, 
already  paid,  and  to  transfer  the  usual  amourfta  to  the  reserve  and 
pension  funds. 

County  of  London  Electric  Supply  Co.,  Ltd. — The 

subscription  list  in  respect  of  the  new  issue  of  10,000  preference 
and  6,000  ordinary  shares  was  closed  on  the  3 1st  ult.,  and  the 
issue  was  largely  over-subscribed.  The  allotment  letters  and  letters 
of  regret  were  posted  on  Saturday,  4th  inst 

La  Plata  Electric  Tramways  Co.,  Ltd. — The  directors 

recommend  a  balance  dividend  on  the  preference  shares  of  £6,000, 
covering  the  period  from  March  1st  to  August  31st,  1912,  placing 
£1,000  to  reserve,  and  carrying  £330  forward. 

Calender's  Share  and  In  vestment  Trust,  Ltd.— It 

is  announced  in  the  Press  that  an  interim  dividend  at  the  rate  of 
5  per  cent,  per  annum  is  to  be  paid  for  the  six  months  ended 
February  28th. 

Bells  United  IsbettOS  Co..  Ltd.— The  total  dis- 
tribution on  the  ordinary  shares  for  1913  is  12J  per  cent.,  £5,000 
is  placed  to  general  reserve  fund,  and  £12,693  is  carried  forward. 

Lima  Light,  Power  and  Tramways  Co. — A  dividend 

of  1  per  cent,  for  the  final  quarter  of  the  year  is  declared. 
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LjiiiiiilCton  (Hants.)  Electric  Lijrht  and  Power 
Co.,  Ltd. 

At  tli.-  annual  meeting  the  Cii\ii;\i\n  illr,  Keppol  I'ulteney) 
said  he  was  ((lad  that  their  record  wan  much  uf  tlm  name 
satisfactory  character  an  hitherto,  The  number  of  consumers 
luul  mi  naHcil.  The  output  of  onitH  generated  rilowed  ■ 
substantial   Increase,    the  Hale   of   current   having  coin:  op  i>y 

ill:,.  Tin-  chief  item  of  CKpeDH  wan  coal  and  other  fuel 
(£422),  which  showed  the  large  increaso  of  490,  hut  there  had 
been  a  larger  output.  The  Chairman  complimented  Mr.  Ilolman 
(the  resident  engineer)  and  Mr.  .lories  (the  Mecrctary)  on  their 
working  of  the  company.  In  concluding,  the  Chairman  alluded  to 
the  large  amount  to  be  carried  forward,  explaining  that  with  an 
incn  a»ed  business  the  directors  might  think  it  advisable  to  provide 
an  additional  engine  and  dynamo. 


Prospectuses, — General  Electric  Co.,  Lid. — The  sub- 
scription list  opened  on  Monday,  and  was  to  close  on  Tuesday,  in 
an  issue  at  par  of  30.000  6  per  cent,  cumulative  preference  shares 
of  £10  each,  and  10,000  ordinary  shares  of  £10  each.  The  objects 
of  the  issue  are  stated  as  follows  : — 

"(a)  The  erection  of  a  building  in  Kingsway  to  accommodate 
the  whole  of  the  company's  office  and  warehouse  staff  in  London, 
for  whioh  purpose  a  site  containing  25,000  superficial  ft.  has  been 
acquired.  The  building,  with  its  proper  equipment,  is  expected  to 
cost  about  £160,000. 

"(A)  The  extension  of  the  Witton  Engineering  Works, 
Birmingham. 

"(c)  The  subscripton  of  £100,000  in  shares  (being  a  moiety  of 
the  capital)  of  Pirelli- General  Cable  Works,  Ltd.,  which  has  been 
formed  to  erect  and  carry  on  works  at  Southampton  for  the  manu- 
facture of  cables  for  power,  lighting,  and  other  purposes. 

"  (rf)  The  extension  cf  the  company's  trade  at  home  and  abroad, 
and  in  particular  through  the  medium  of  its  subsidiary  and  asso- 
ciated companies. 

"The  continued  growth  of  the  business  has  made  ever-increasing 
demands  on  the  premises  of  the  company  for  the  housing  of  the 
necessarily  larger  number  of  employes,  and  for  stocking  the  greater 
variety  of  goods  which  have  to  be  stored  for  meeting  the  require- 
ments of  customers.  The  centralisation  of  the  London  business 
under  one  roof,  coupled  with  the  economy  in  rent,  the  concentra- 
tion of  the  staff,  and  the  greater  facilities  for  the  display  of  goods 
and  the  execution  of  orders,  will  more  than  justify  the  proposed 
expenditure,  which  will  itself  prove  a  very  profitable  investment." 

The  amount  required  to  pay  the  dividend  on  the  preference 
capital,  including  the  present  offer,  is  £42,000  per  annum,  and  the 
auditors'  statement  shows  that  the  above  dividend  is  covered  nearly 
two  and  a-half  times  over  without  taking  into  account  the  profits 
to  be  derived  from  the  proceeds  of  the,  present  issue.  Our  readers 
are  already  fully  informed  concerning  the  very  prosperous  condi- 
tion of  this  company  whose  progressive  record  was  shown  in  the 
following  climbing  up  of  net  profits  for  the  five  years  from  1909- 
1913  :— £47,342,  £62,813,  £79,384,  £92,297  and  £103,434. 

Portland  Railway  Light  and  Power  Co. — The  list  was  to  close 
on  Wednesday  in  an  offer  of  $1,064,000  first  and  refunding  mort- 
gage 5  per  cent,  sinking  fund  gold  bonds  (convertible  issue)  at  93 
per  cent. 

Canadian   General    Electric   Co. — According  to  the 

Financial  News,  the  directors  report  that  for  1913  a  profit  of 
12,029,898  was  earned,  and,  after  deducting  $470,934  for  deprecia- 
tion and  #222,655  for  interest,  the  net  balance  is  #1,336,309. 
Deducting  from  this  dividends  on  preference  and  common  stock  at 
rate  of  7  per  cent,  per  annum,  and  a  bonus  of  1  per  cent,  on  the 
common,  amounting  in  all  to  #776,634,  there  remains  surplus 
earnings  of  #559,675,  of  which  #328,134  has  been  added  to  reserve 
fund,  and'  #231,541  to  the  balance  of  $682,391  at  credit  of  profit 
and  loas.  The  reserve  now  amounts  to  $2,700,000,  the  balance  at 
oredit  of  profit  and  loss  to  #913,932,  making  a  total  surplus  of 
$3,613,932,  equal  to  36-13  per  cent,  of  the  share  capital.  There  has 
hIbo  been  accumulated  a  reserve  for  depreciation  now  amounting  to 
#1,537,605.  During  the  year  the  directors  acquired  all  the  property, 
&c,  of  Allis-Chalmers-Bullock,  Ltd.,  of  Montreal,  and  the  property 
and  assets  of  the  Stratford  Mill  Building  Co. 

Indian  Electric  Supply  and  Traction  Co.,  Ltd. — 

The  directors  report  (according  to  the  Financier')  that  the  surplus 
on  the  year's  working  to  December  31st,  in  Cawnpore,  was  £10,145, 
against  £8,458  in  1912.  London  expenditure  was  £1,335,  against 
£746  in  1912,  and,  after  providing  for  debenture  interest,  £3,600, 
there  remains  a  net  profit  of  £5,226,  plus  £1,834  brought  forward. 
The  directors  have  placed  £3,000  to  reserve,  and  they  recommend  a 
dividend  of  4  per  cent,  for  the  year,  which  will  absorb  £3,120, 
carrying  forward  £939.  A  chimney,  an  economiser,  and  a  con- 
denser were  built  and  installed  during  the  autumn,  and  have  been 
got  to  work  since  the  new  year  opened,  the  benefits  of  which  are 
now  beiDg  felt. 

JMiddleton  Electric  Traction  Co.,  Ltd. — The  annual 

meeting  was  held  in  London  on  May  1st.  Lord  Vaux  of  Harrowden, 
the  chairman,  said  that  they  had  carried  172,018  more  passengers, 
run  5,000  more  miles,  and  earned  £1,211  more  in  traffic  receipts 
than  in  1912.  There  was  reason  to  believe  that  the  improvement 
would  continue. 

Sao  Paulo  Tramway,  Light  and  Power  Co.,  Ltd.— 

The  directors  have  declared  a  dividend  of  2J  per  cent.,  payable 
May  1st. 


liritish  WfstinjrhoiiM     l.l.itrir    and    flanufai  turln* 
CO.,  Ltd. 

Mil.  .1.  Ann  II    B*YO»,    M.l\    (chairman),    prc-ided    H     Monday  it 

HunlltoD  Son  •.  B.O.i  ovei  toe  fourteenth  annual  meeting  <■'■ 

above  company. 

The    Chairman,    in    moving   blu    adoption    of  I 

Kl'.\.,    p.H'c    588),    Mid     they    would   have   heard    with   nor  row  the 

nam  of  the  death  oi'  Mr.  W<  itinghonae,  who,  thongo  be  hmi 

■fling,  for  Home  tune,  retained  a  keen  Interest  In  the  •: 

of  all   the  hniitlCMIIM  of  which  he  had    been  the    founder.       He   win 
a  man  of  very  remarkable  powers,   which  enabled   him    to   '<• 
a  pioneer  in  many  fields  of   engineering.       Since    the    la-t   annual 
meeting,  as  they  knew,  the  shareholders  had    ben  culled  tot" 
to   approve   a   scheme  for   the  reduction   of    the  cipital.        I 
approved  that  scheme,  and,  in  due  course,  it  was  sanctioned  by  the 
Court.     The  accounts  now  before  them  were  bated  on  the  reduction 
made  by  that  scheme,  and,  as  they  would  see,  the  capital  values  of 
their  shares  were  now  respectively  £2  per  preference  »hare,  and  £2 
per  ordinary   share,   while  the  assets  upon  the  other  Bide  of  the 
account  had    been   correspondingly   reduced.       In  the  process  of 
carrying    out    this    scheme,     the     balance    to     the     credit     of 
profit     and     loss     account,      £66,895,     as     per     last      balance- 
sheet,     had      been      absorbed,      so     that    the    profit    and     lose 
account    this    year    started    without    anything    brought  forward. 
With  regard  to  the  accounts,  he  would  first  deal  with  the  balance- 
sheet.     On  the  debit  side  he  had  already  referred  to  the  first  two 
items.     The  next  item,  prior  lien  debentures,  showed  a  reduction 
on  last  year's  account  of   £6,700  representing  the  debentures  pur- 
chased on  the  market,    and  others  drawn  by  ballot  to  meet  the 
requirements  of  the  trust  deed  for  the  year.    The  item  4  per  cent, 
mortgage   debenture  stock,  £1,241,353,  remained  as  before.    The 
item  sundry  creditors  and  credit  balances,  t262,499,  was  somewhat 
in  excess  of  last  year,  as  was  natural  in  view  of  the  increate  in 
the  business.     Reserve  for  employers'  liability  remained  as  before. 
On    the  credit    side,  the    first    three   items— purchase  money  of 
patents,  works,  machinery  plant,  &c— now  stood  at  the  figures  to 
which  they  were  adjusted  by  the  reduction  of  capital,  except  that 
the    latter  had    been   increased    by    the    necessary    expenditure 
during    the    year    under    review     and     again     reduced     by     the 
amount    of    depreciation    for    the    year.      Stock   and     material 
on    hand,    £737,566,     showed    an    increase    of     about    £96,000 
over  last   year,  which  was  accounted  for  by  the  increased  busi- 
ness.   Completed  work  on  contracts,  £251,000,  showed  only  a  small 
increase  of  about  £1,700.    This  was  very  satisfactory  as  showing 
that  the  improvement  in  the  rate  of   collections  had  kept  pace 
with  the  increase  in  the  volume  of  business.     Sundry  debtors,  less 
reserve,  £207,107,  were  about   £30,000  leas  than  last  year,  which 
further  illustrated  the  improved  rate  of  collections.    Shares  and 
debentures  in  other  companies  were  £172,610.     This  item  showed 
a  considerable  reduction  on  the  previous  year's  figures,  owing  to 
values  having  been  written  down    on   the  reduction  of  capital, 
leaving  the  two  chief  investments,  which  were  shares  in  the  Clyde 
Valley  Electrical  Power  Co.  and  the  Traction  and  Power  Securities 
Co.,  at  amounts  which,  in  the  directors'  opinion,  represented  their 
value.     Both  these  securities  continued  to  improve,  and  there  was 
reason  to  hope  that  before  long  the  former  would  be  in  a  position 
to  enter  upon  a  dividend-paying  stage,  while  the  latter  had  recently 
declared  a  small  dividend  at  the  rate  of  46d.  per  share,  or  about 
2  8  per  cent.     Bills    receivable  and  cash  showed  a  considerable 
increase  over  last  year,  largely  due  to  the  continued  improvement  in 
the  rate  of  collections.  With  regard  to  the  profit  and  loss  account,  the 
net  profits  compared  as  follows  with  those  of  the  previous  five  years  : 
1913,  £106,494;  1912,    £41,074;    1911,   £20,708;    1910,    £12,437: 
1909,  loss,  £798  ;  1908,  loss,  £7,446.    They  would  see  that  there 
had  been    steady  and  continuous  progress  for  the  last  six  years. 
After  providing   for  the  usual  charges  for    debenture    interest, 
redemption  of  prior  lien  debentures  and  other  fixed  charges,  there 
was  a  net  profit  for  the  year  of  £106,494  to  be  dealt  with.     Out  or 
this    the    directors    had    placed    £50,000    to    general    reserve, 
leaving  a  balance  of  £56,494,  out  of  which  they  recommended  the 
payment  of  a  dividend  at  the  rate  of  5  per  cent,  on  the  £1,000,000 
of  preference  shares,  and  the  carrying  forward  of  £6,494  to  the 
next  year's  accounts.    He  was  sure  they  would  agree  that  it  was 
a  sound  policy  to  take  the  opportunity  of  good  years  to  establish  a 
reserve  against  the  vicissitudes  of  trade.     It  was  desirable  m  their 
business  to  have  a  good  surplus  in  order  to  enable  them  to  take 
advantage    of    any    lucrative    contracts    that    might    offer,    but 
which,    in    some    cases,    might    necessitate    their    being  out  of 
pocket    for    long    periods.      The     company,    in   common    with 
other  kindred  concerns,  had   had  a  favourable  year,  better  than 
they    had    reason    to    hope  when    he    addressed    them    at    the 
last     annual     meeting,      though     there    were    indications     at 
that  time  of  an  appreciable   improvement  over  the  year    1912. 
Orders  had  ccme  in  well,  and,  he  was  glad  to  say,  at  somewhat 
better  prices.    Perhaps  the  most  important  order  secured  by  them, 
of  which,  no  doubt,  many   of   them  were  aware,  from   references 
in    the   Press,    was  that   from    the   London   and    South-Western 
Railway  Co.  for  train  equipments  in  connection  with  the  electrifi- 
cation of  their  suburban  traffic.     Compared  with  those  of  1912,  the 
orders  received  for  apparatus  of  their  own  manufacture  showed  an 
increase  of  40  per  cent.     Whether  the  current  year  would  prove  lo 
be  as  favourable  as  last  it  was  too  soon  to  hazard  an  opinion,  but 
the  first  three  monthe  did  not  show  any  appreciable  falling  off. 
There  were,  however,  indications  of  a  slackening  in  trade  generally  . 
The    directors    were    taking   advantage   of   every  opportunity  to 
increase  thu  business  of  the  company  both  at  home  and  abroad. 
Very  friendly  relations  existed  between  the  company  and  the  \\ett- 
inghouse  Continental  companies,  and  an  increase  in  their  business 
owing  to  those  connections  might  be  anticipated. 
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Mr.  E.  A.  GOUUDTOG  seconded  the  motion. 

Mr.  F.  Tomkinson  a*ked  whether  the  direstors  intended  to  use 
the  £50.000  placed  to  reserve  as  a  fund  for  equalising  dividends. 

The  Chairman  said  he  did  not  know  that  they  had  in  view  any 
special  use  for  the  fund,  but  of  course  the  board  did  not  enter  on 
the  payment  of  a  dividend  without  seeing  their  way  to  continue 
paying  it. 

Mr.  II.  W.  Bikks,  as  one  who,  he  said,  had  made  himself  die- 
agreeable  in  past  years  heartily  congratulated  the  board  on  the 
improved  position,  and  also  on  the  fact  that  the  company  had 
settled  the  dispute  with  the  Underground  Railway  Co.  in  a  friendly 
way.  He  suggested  that  shareholders  would  be  glad  to  learn  how 
that  matter  had  been  settled. 

The  Chairman  said  the  company  for  yeaVs  had  an  account 
against  the  Underground  Co.  for  about  £87,000  for  plant  supplied, 
with  which  they  gave  a  guarantee  as  to  coal  consumption.  The 
plant  exceeded  the  coal  consumption  guaranteed,  and  the  Under- 
ground Co.  made  counterclaims.  The  matter  came  before  the 
Hon.  Alfred  Lyttleton  for  arbitration,  and  he  gave  an  interim 
judgment  which  raided  legal  questions.  These  question  were 
submitted  to  the  Divisional  Court,  who  decided  against  them,  and 
they  went  to  the  Appeal  Court,  who  also  decided  against  them. 
On  going  to  the  House  of  Lords,  however,  the  decision 
was  in  their  favour.  Then  the  matter  was  referred  back 
to  the  arbitrator  for  assessment,  and,  unfortunately,  be 
died.  The  two  companies  then  came  to  the  conclusion 
to  settle  the  matter  by  bargaining  between  themselves,  and 
this  was  done.  By  carrying  the  case  to  the  House  of  Lords  they 
saved  some  £70,000  or  £80.000.  As  a  result  of  the  final  settle- 
ment they  lost  £.">2,0u0,  and  they  thought  they  came  off  very  well. 
The  contracts  were  accepted  and  guarantees  given  at  a  time  when 
undoubtedly  the  experience  gained  did  not  justify  such  guarantees 
being  given.  In  those  early  days  the  business  was  done  without  a 
profit,  but  now  no  business  was  done  without  profit. 

The  report  was  then  adopted. 


STOCKS    AND    SHARES. 


Satnrday  Afternoon, 
Why  unfortunates  connected  with  a  technical  weeklv  should  be 
obliged  to  spend  their  Saturday  afternoon  before  Easter  in  minister- 
ing to  the  wants  of  probably  unappreciative  readers,  instead  of 
taking  the  air  in  one  of  London's  secluded  spots — Hyde  Park,  for 
instance — the  wit  of  the  financial  paragraphist  declines  to  compre- 
hend. However,  there  it  so  we  may  as  well  dip  our  pen  into 
the  ink  of  the  martyr  and        ahead  with  it. 

The  Stock  Ex  ;hange  m  Sets  have  resumed  an  appearance  of 
streagth  and  confidence.  I  itics,  as  the  all-absorbing  factor,  have 
given  way  to  the  sweet  re  nableness  of  cheap  money.  Consols 
have  gone  a-soaring  ;  mon  oy  is  unlendable  at.  li  percent.  ;  the 
Bank  Rate  is  expected  to  come  down  after  Easier,  and  all  the 
investment  markets  sing  for  joy. 

Even  the  menace  held  out  to  the  Home  Railway  industry,  in 
consequence  of  the  strike  in  South  Yorkshire,  has  availrd  merely 
to  check  the  tide  of  bullishness  in  that  department.  All  sections 
of  the  market  have  hardened.  Particular  attention  has  been  paid 
to  high-yielding  stocks  of  the  steam  variety  ;  but  the  Undergrounds 
lagged  a  little  behind  the  rent  by  reason  of  the  fact  that  there  is 
still  something  of  a  stale  bull  account  left  in  Metropolitans  and 
Districts.  Since  we  wrote,  however,  there  are  moderate  improve- 
ments in  both  of  these,  while  Underground  Electric  Incomes  have 
also  strengthened,  though  the  £10  shares  are  i  down.  Prices  of 
the  London  Traction  descriptions  are  well  maintained,  but  there  is 
no  movement  calling  for  special  notice.  The  new  Metropolitan 
Consolidated  stock,  with  deferred  dividend— given  in  payment  of 
Great  Northern  and  City  Railway  shares — is  quoted  at  27 — 30,  and 
the  company  s  3}  per  cent.  Preference,  ranking  for  dividend  from 
July  1st,  1916,  is  called  65—76. 

Electricity  Supply  shares  are  better.  The  feature  of  the  week 
has  been  the  over-subscription — and  by  a  substantial  amount — of 
the  new  County  of  London  Ordinary  and  Preference  shares.  This 
came  as  rather  a  surpriue  to  the  market,  which  had  been  expecting 
that  the  issues  would  be  just  covered,  if  that,  by  the  proprietors, 
seeing  that  the  differences  between  the  quotations  of  the  old  and 
the  new  were  not  greatly  in  favour  of  the  latter.  Upon  its 
becoming  known  that  the  issue  had  been  over-subscribed,  a 
premium  of  7s.  66\  was  established  on  both  the  new  Ordinary  and 
the  new  Preference.  The  allotments  we  understand,  were  made 
yesterday  (Friday)  afternoon. 

The  existing  County  of  London  Ordinary 
to  12J,  and  the  Preference  to  llf,  while  risf 
the  Ordinary  and  Preference  shires  of  the 
City  Lights  are  J    higher.     Speculation   in 
marked  fashion  ;  of  its  revival,  bow< 


tares  have  ad vr nerd 

have  aUo  cc<  urwd  in 

'Bring  CrOH  Compel  y. 

n<m   has  fallen  <  ff  in 

1  that  before  very  long, 


there  cannot  be  much  doubt,  having  regard  to  the  speculative 
possibilities  which  lie  in  the  hope  that  the  Corporation  may  elect 
to  come  to  terms  with  the  company,  instead  of  allowing  the 
conee-n  to  drift  into  the  hands  of  the  County  Council. 

Br >7.  lian  stocks  and  ihares  of  all  kinds  are  swayed  by  the  move- 
ments of  the  rate  of  exchange  cabled  daily — sometimes  t»  li 
— from  Rio.  Down  to  16'!'!.  the  other  day,  it  has  since  r» 
to  nearly  1b.  4d  ,  and  its  rapid  gyrations  drag  the  prices  of 
Bra/.ilian  securities  after  i^  in  fashion  somewhat  bewildering. 
Brazilian  Tractions  fell  to  83,  rcovered  to  86 J.  and  then  settled 
down  to  *lj.  The  bonds  of  the  Tramways  Companies — Rio  and 
Sao    Paulo — have    heM    their     substantial    improvements.       The 


Government  of  Brazil  is  expected  to  steer  through  its  present 
difficulties  without  having  recourse  to  funding  its  interest 
payments,  or  making  Borne  other  temporary  composition  with  its 
creditors.  Hence,  stocks  and  shares  in  companies  Brazilian  have 
followed  the  example  of  the  Government  bonds,  and  are  showing 
a  much  better  disposition  generally.  I'ara  Railway  Ordinary 
constitute  the  inevitable  exception,  being  J  lower. 

Mexican  matters,  too,  are  thought  to  be  progressing  favourably 
tov/ards  some  kind  of  an  early  settlement.  President  Wilpon  and 
General  Huerta  appear  now  to  have  more  consideration  for  peace 
than  they  have  displayed  throughout  the  course  of  the  past  six 
months,  and  the  result  is  reflected  clearly  enough  in  most  Mexican 
securities.  Those  of  the  utility  companies  are  steady,  showing 
little  alteration  of  importance  on  the  week.  But  the  tone  is  more 
confident,  and  the  pressure  to  sell  has  been  sensibly  relaxed. 
Mexico  Trams  are  1 J  to  the  good. 

La  Plata  Trams  are  unaffected  by  the  directors'  decision  to  pay 
the  dividend  on  the  6  per  cent.  Preference  shares  for  the  half-year 
to  September,  1912. 

Marconis  are  once  more  in  the  limelight.  The  price  fell  to  3f, 
as  we  noticed  in  our  last  article,  on  the  assumption  that  the 
American  Marconi  Company  would  not  be  able  to  repeat  even  its 
tiny  dividend  performance  of  a  year  ago.  Americans  dropped  to 
16a  atone  time,  Canadians  to  8s.  3d.  There  seems  to  be  some 
doubt,  however,  as  to  the  certainty  that  the  American  Marconi 
Company  will  pass  its  dividend  ;  and  a  smart  recovery,  to  3 J  buyers, 
occurred  in  the  price  of  the  parent  shares,  which  had  the  effect  of 
toning  up  the  quotations  for  the  subsidiaries.  The  rise  started 
with  a  good  deal  of  quiet  option  buying  on  behalf  of  Continental 
operators  ;  and  rumour  ran  round  to  the  effect  that  the  company 
itself  is  doing  exceedingly  well. 

The  Great  Northern  Telegraph  Company  has  declared  the  usual 
final  dividend  of  15  per  cent.,  making  20  per  cent,  for  the  year, 
and  the  price  of  the  shares  is  unchanged  at  33.  Telegraph  Con- 
structions at  37  are  again  10s.  lower,  raising  the  yield  to  6  guineas 
per  cent,  on  the  money.  British  Insulated  are  also  dull,  another 
5s.  fall  reducing  the  price  to  9J.  The  Automatic  Telephone  Com- 
pany's report  indicates  steady  progress.  British  Westinghouse  were 
sold  by  people  who  had  bought  on  anticipation  of  a  good  report ; 
when  this  materialised  they  took  their  profits.  The  4  per  cent. 
Debenture  stock  is,  however,  the  only  is-iue  to  show  a  change  in 
the  nominal  quotation.  Willans  &  Robinson  Debenture  stock  has 
weakened  a  point.  The  electrical  "strike"  has  been  almost 
disregarded. 

There  was  a  pleasant  little  dinner  the  other  night,  when  first- 
hand information,  almost  as  pleasant,  was  given  com  erning  some 
of  the  leading  light  and  power  companies  of  Canada  and  the 
United  States.  The  strides  which  these  are  making  are  comparable 
in  importance  only  to  the  fresh  fields  for  extension  that  lie  around 
the  first-class  undertakings  of  the  Montreal  and  Shawin:gan 
description. 

Within  the  last  day  or  two  papers  have  been  seeu  in  the  market 
having  references  to  the  new  issue  of  Preference  shares  by  the  South 
London  Electric  Supply  Corporation,  and  the  prospectus  is  out  of  the 
substantial  amounts  of  Ordinary  and  Pre  'erence  capital  offered  by 
the  General  Electric  Company.  Brief  details  have  been  given  here 
previously  of  these  emissions.  New  issues  arc  being  accorded  so 
flattering  a  welcome  just  now,  that  fresh  additions  to  the  list  are 
likely  to  be  made  daily  before  the  holidays,  and  the  cheapness  of 
money,  which  has  much  to  do  with  the  new  is-iue  successes,  is 
almost  certain  to  continue  for  some  time  to  come. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Month 

Receipts  for 

oi 

Route 

Locality. 

ended 

the 

Total  to  date. 

mUea 

(4  wks.) 

month. 

1  % 

open. 

£ 

£ 

£ 

£ 

IN 

Mar.  v6 

2,891 

*■    176 

12 

mm; 

f      1,4 

Blackpool-Fleetw  d 

,.    28 

1,226 

Be* 

12 

8,1 18 

-      799 

8 

Hristol 

,.    57 

SB,  16 

B.8 

18 

9(),:U2 

+  3,781 

80-6 

Brit.  Klec.Trac.Co. 

„    27 

ci  i  18 

2  7611 

4S9-R 

i-aj 

Chatham  and  Diet. 

„    26 

,881 

i  19 

IV 

9,761 

'42- 

L4-9G 

Cork 

„    ill 

1,809 

12 

fi,3Mi 

-        )G 

B-89 

Dublin 

,.    27 

21,496 

—    6.7 

18 

64,206 

-  2,782 

54-26 

Hastinga 

„    25 

8,1  H2 

—   6' 8 

12 

8,496 

—      f23 

19-8 

i  ■  United 

„    2f> 

o,l(9 

+    1:12 

12 

18,407 

+    1,H'6 

42 

'8 

Uandudno-Col.Bay 

,.    S7 

if:i 

-   818 

17 

2,591 

-      S09 

6-5 

London  United 

,.    27 

22. 21  HI 

-1,226 

18 

66,480 

-      660 

Tyneside 

„    25 

1,968 

-    850 

12 

-     226 

ii 

Anglo-Argentine   . . 

„   2r. 

*  1,710 

12 

G85.26C 

+ 22, inn 

. . 

„   in 

•i  |,BMI 

»  8,7fifi 

B8 

182,429 

+  8,8*7 

2542 

28 

17,81  ' 

(■      Sll 

►    2,8  2 

Kalgoorile,  W.a.  . . 

1.  li. 

'A 

20-6 

'Madras 

Mm      1 

1 ,929 

-  'i»7 

B 

11,916 

+  i,>2i 

15-25 

Montevideo 

March 

:  2,080 

-  610 

LI 

170,681 

Cen.  I.oinl 

Mar.  28 

21.2IH 

i 

18 

P7.771 

6-78 

•4 

CltV  A   Si.    1 

..    *H 

11,801 

—  i:m 

7-26 

all  ltlv. 

,.    -'7 

—        f-K 

is 

l.'-7 

—      104 

7 

L'pool  ' '  i 

6,429 

13 

21,266 

+      61  :i 

6-6 

■ 

,,     VH 

+71,01*5 

H 

2„r.in 

91-25 

..     2R 

8,781 

*      u; 

18 

+      111 

4-6 

Metropolis 

70,«i6 

211,  -24 

-  20,6811 

29-25 

iff. 

Met.  Distrlol  HIv. 

„    28 

18 

26 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— DOME. 


Bath  Trams,  Prof.  Ord 

Do.    6%Pref 

Do.    44%  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref. 

Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.     . . 

Do.  4)  %  2nd  Deb. 

Central  London  Railway,  Ord. . . 

Do.    Gtd.  Assented 

Do.    Pref 

Do.    Gtd.  Assented 

Do.    Def 

Do.    Gtd.  Assented 

Do.    4%  Deb 

City  4  8.  London,  6%  Pref.,  1891 

Do.        Do.         1896      .. 

Do.        Do.         1901      .. 

Do.        Do.         1908      .. 

Do.    4%  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    44%  1st  Deb.  .. 


Stock 

Share. 

for 

1 

1912. 
Nil 

1918. 

1 

6 

6 

100 

44 

44 

100 

100 

100 

6 

6 

100 

8 

100 

6 

6 

100 

4 

44 

100 

B 

H 

100 

4 

100 

4 

4 

100 

4 

100 

2 

2 

100 

4 

100 

4 

4 

100 

6 

5 

100 

6 

6 

100 

6 

6 

100 

E 

6 

100 

4 

4 

1 

6 

6t 

100 
6 

3 

44 

8 

100 

4 

4 

100 

6 

6 

1 

1 

6t 

100 

4 

<4 

(Musing 

Rlso 

Present 

Quotations 

+  or 

Yield 

April  Bri, 

Fall 

p.o. 

£  8.  d. 

J^l 

Nil 
6  18    4 

G9  —  74 

+  i 

8    1    7 

104-  174 
6{-    84 

89  —  92 

6  10    5 

66  —  69 

6     1    8 

98  —  96  xd 

6    10 

70  —  82 

6    9    9 

67  —  62 

4  16    9 

81  —  88 

4  16    fi 

68  —  78 

B    9    7 

82  —  84 

4  16    8 

40  —  46 

4    9    0 

79  —  81 

4  18    7 

97  —  99 

4    0  10 

95  —  97 

B    8     1 

92  —  96 

— 1 

B    6    0 

*9  —  92 

6    8    8 

89  —  92 

S    8    8 

88  —  90 

4    9    0 

4-     i 

8    0    0 

66  —  70  xd 

6    8    7 

2—24 

6    0    0 

71  —  76 

6    6    8 

87  —  89 

6  12    4 

t    1 

6  18    4 

79  —  84 

6    7    2 

London  Kino.  Railways,  4  %  Dob. 
London  United  Trams,  4  %  Dob. 
Metropolitan  Railway  Consol.  . . 

Do.    Surplus  Lands 

Do.    BA%Deb 

Do.    81  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Dob 

Do.    4%  Dob 

Do.    4%  Prior  Lien     .. 

Do.    4J%  First  Pref 

Do.    8*%Gtd 

Metro.  Eleo.  Trams,  44  %  Deb. 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44  %  Dob 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground  Eleo.  Railways  .. 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding).  Ord. .. 

Do.    6%  Pref 

Do.    44%  Deb 


Stock 

DiTtfondi 

Bhare. 

for 

. 

1012. 

1918. 

100 

4 

4 

100 

4 

4 

100 

IB 

>< 

100 

29 

a 

100 

til 

a 

100 

8* 

r1 

100 

tit 

H 

100 

Nil 

100 

6 

6 

100 

4 

4 

100 

4 

4 

100 

h 

*7 

100 

3 

4 

100 

44 

44 

100 

B 

B 

1 

84 

1 

6 

B 

100 

1 

44 
6 

St 

100 

4 

4 

10 

1/- 

100 

6 

6 

100 

44 

44 

100 

6 

« 

6 

Nil 

6 

8 

4 

100 

44 

44 

Otahifl 

Quotations 
April  3rd. 


90  —  C2 
DO  -  ',1 
Uf-  4:it 

aa  —  m 

-7  -  -i 
82  —  84 
80  —  82 
28J-  K) 
188  —141 
93  —  96 
97-99 
84-87 
74  —  76 
89  —  92 

884  xd 


J4 
87 

8—     I 

66-70 
2»-  84 
i-  A 
112  —114 
99  —101 
90  —  91 

83  —  86 


+  or     Yield 
Fall 


+  1 


i 


-  4 
+"'4 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    44%  Deb 

Do.    B  %  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  4  Trams,  Pref, 

Do.    4J  %  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traotion,  Light  and  I 
Power/ 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  1st  Mort.  Deb. 

Do.    44  %  Vanconver  Deb.    . . 

Do.    4JJ%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electrio  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  4  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds  . . 
Kalgoorlie  Eleo.  Trams  .. 

Do.    6%  A  Deb 

Do.    6%BDeb 


B 

6 

a 

St 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

6 

6t 

6 

8 

8 

5 

6 

5 

100 
100 

44 

8 

«1 

100 

6 

6 

100 

5 

6 

40 

44 

44 

100 

4 

44 

100 

4T 

4* 

6 

74 

6f 

6 

6 

6 

100 

44 

44 

1 

B 

6 

6 

B 

B 

100 

4 

4 

100 

B 

B 

$1000 

6 

B 

1 

N 

100 

B 

6 

100 

8 

48-  41 

it>-  4A 

924—  944 

97  —100 
964—  984 

103  —106 

10J—  114 

944—  964 

98  —100 

885-  854 

74—    8 

*i-    6| 

98  —101 

117  —121 

105  —109 

101  —104 

98  —101 

94  —  98 

934—  95. 

6J-    6: 

6  —    - 

96  —  99 

8-      I 

61-    64 

91  —  96 

89  —  93 

934—  974 

0-      A 

86  —  90 

10  —  20 


rV 

6  12  10 

6    0    7 

4    4    8 

4  10    0 

6    16 

4  14    3 

6    4    4 

4  13    8 

6    0    0 

+14 

7    0    2 

5    0    0 

4  13    0 

4    9    1 

+1 

6  12    4 

+1 

5  10     1 

4  16    2 

4    9    1 

4  12    0 

—1 

4    9    1 

5  11    1 

4  16    3 

4  11    0 

6  13    4 

4  10  11 

4    3    4 

6    7    8 

5    2    6 

Nil 

B  11    1 

Nil 

La  Plata  Eleo.  Trams,  Ord. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Eleo.  Tr.,6%  Cnm.Pref. 
Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  4  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo.  Blys.  4  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Rangoon  El.  Tr.  4  Sup.,  Pref.  . . 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  1 
6  %  Bonds  f 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,  Lt.  and  P. 1 
6  %  1st  Deb. ) 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb, 


1 

1 

«d. 

6 

1 

6 

6t 

1 

6 

6 

100 

6 

5 

6 

6 

6 

100 

6 

6 

100 

5 

B 

$1000 

B 

6 

$100 

7 

7 

6 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

E 

6 

6 

6 

6 

100 

44 

44 

5 

6 

100 

B 

B 

$600 

B 

6 

100 

5 

B 

100 

6 

S 

6 

7 

7 

6 

6 

« 

100 

6 

6 

100 

44 

44 

i-   4 

«     1§ 

9V—  96 

4£—    5ixd 

101  -103 

79  —  82 

98*— 1C0.4 

74  —  77 

+  14 

19  —  83 

78  —  83 

3i-    48 

-A 

4—44 

90  —  93 

6—64 

95  —  97 

97  —  99 

89  —  91  xd 

98  —101 

83  —  92 

+2 

96-97 

fcit 

94  —  97 

934—  954 

ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.— HOME. 


Bournemouth  4  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44%  Deb.  Stock  .. 
Brompton  4  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Central   Electrio  Supply,  4  %l 

Guar.  Deb.  J 

Charing  Cross,  West  End  4  City 

Do.    44%  Cum.  Pref 

Do.    "  City     Undertaking  "  ) 
44  %  Cum.  Pref.  I 

Do.    Do.    4%  Deb 

Chelsea,  Ord.  

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord.  ..        .. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    44%  First  Deb 


10 

6 

7 

10 

44 

44 

10 

B 

K 

Stock 

44 

44 

6 

10 

10+ 

6 

7 

7 

100 

4 

4 

6 

6 

6 

B 

44 

44 

B 

44 

44 

100 

4 

4 

6 

B 

5 

Stock 

44 

44 

10 

9 

10 

10 

6 

H 

Stock 

5 

5 

100 

44 

44 

10 

6 

7 

10 

6 

6 

Stock 

3 

44 

Stock 

44 

£3 

6 

6 

6 

B 

100 

44 

44 

B 

6 

6 

6 

B 

6 

100 

44 

44 

9J-  101  xd 

9-10 
10J—  1CJ 
94  —  97 

8|-  9i 
8i—    8| 

9U-  944 

*i-   fi 

44—  6 
4-    44 

92  -  94 
4*-     6xd 

97  -100 

17  -  18 

12f  -  18J 
116  -120 
100  -103 

"!i-  151 

118-  124 

102j— 105* 
100  -103" 

82-    4I 
18-    2 
84-87 
4J—    45  xd 
41-    4|  xd 

93  -  95 


+  1 


6  10  4 

4  10  0 

6  11  7 

4  12  9 

5  8  1 


4     11 


6  11    7 

4  10    0 


4  6 

5  0 

4  10 

5  11 
4  7 
4    7 

4  8 

5  13 
4  19 


Hove 

Kensington  4  Knightsbridge.Ord. 

Do     4  %  Deb 

Kent  Elec.  Power,  4*  %  Deb.  . . 
London  Electrio,  Ord 

Do.    6  %  Pref 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    84  %  Mort.  Deb 

North  Metropolitan  Power  Sup- ) 

ply,  6  %  Mortgages  (Red.) } 

Notting  Hill,  6%  Non-Cum.  Pref, 

Oxford 

St.  James'  and  Pall  Mall,  Ord. .. 

Do.    7%  Pref 

Do.    84%  Deb 

South  London,  Ord. 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.  4*  %  First  Deb.  Stock  .. 
Urban,  Ord 

Do.    6  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  .. 
Westminster,  Ord 

Do.    44%  Cum  Pref 


6 

8 

9 

6 

K 

9 

Stock 

4 

4 

Stock 
8 

St 

44 
3 

5 

6 

6 

Stock 

4 

4 

6 

4t 

44 

6 

44 

Stock 

44 

44 

Stock 

34 

34 

100 

6 

B 

10 

6 

6 

6 

7 

7 

B 

10 

12 

6 

7 

7 

100 

84 

34 

4 

B4 

64 

100 

B 

B 

1 

7 

7 

100 

44 

44 

£3 

Nil 

6 

31 

4 

100 

44 

44 

S 

10 

1(1 

B 

44 

44 

*  Unless  otherwise  statt  d,  all  shares  are  fully  paid.       t  Interim  Dividend,        I  Bs.  Cash  and  2%  in  Funded  Certs. 
Continued    on    next    page. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRICITY    SUPPLY    AND    POWER -COLONIAL    AND    FOREIGN. 


Dividends 
for 


Closing 

Rise   Present 

Quotations 

+  or     Yield 

April  8rdi 

Fall 

p.o. 

6—61 

6  14     3 

78-    8 

6    6    3 

5  —     5J 
904-  924 

-  A 

4  If.    3 

6    8    0 

1)1  — 115  xd 

6  16    9 

119  —124  xd 

6    9    6 

A-     ft 

7  13    0 

87  —  90  xd 

6  11     1 

87  —  89 

6  14  10 

91  —  94 

6    8    6 

931—954 

+  1 

6     4     9 

*1~      ft 

Nil 

10  11  10 

102  —101 

4  16    2 

1J-  u 

1085-1064 

4    14H 

65  —  70 

7    2  10 

44  —  47 

78  —  82 

8  10    8 

78  —  83 

6    0    6 

66  —  69 

7    4  11 

Dividends 
ior 


Closing 
Quotations 
April  8rd. 


Rise 
f  or 
Fall 


Adelaide,  6  %  Pref 

Calcutta,  Ord. 

Do.    6%Prel 

Calgary  Power,  1st  Mort.  lids.  .. 
Canadian  G«n.  El.  Com 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Elec.  Lt.  and  P.  of  Cochabamba,  I 

6  %  Bonds  1 

Elec.  Supply  Victoria,  6  %  1st  | 

Mort.  Deb.  f 

Elec.    Dev.    Ontario,    6   %    1st  1 

Mort.  Bonds  I 

Ealgoorlie  F.lcc.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Eaministiquia  Power,  6  %  Q.  Be, 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort. Deb. . . 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  4  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 

Do.    6  %  2nd  Mort.  Bonds    . . 


100 
$100 
$100 


•  600 
10/- 

1 

$500 


$100 
(100 


Monterey  Rly.,  Light  4  Power,  I 
6  %  1st  Mort.  Deb.  J 
Montreal,  Lt.,  H.  and  Power  .. 
Northern,  Lt.,  Power  and  Coal, ) 
6%  1st  Mort.  BondBj 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6  %  Deb.  Stock 
Roy.  Elec  Co.,  Montreal,  4)  %  I 
1st  Mort.  Deb.  ( 
8hawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    4J  %  Per.  Deb 

Toronto  Power,  4$  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  % ) 
1st  Mort.  Deb.  I 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold ) 


100 
$100 
$500 
Stock 

Do. 

Do. 

100 

$100 
$600 
Stock 

Do. 

100 


£4  —  59 
280  -235 

10-30 
245  -255 
103  -108 
101  -103 

100  —102 
188  —142 
107  —109 

101  -103 
95  —  97 

88  —  90 

H-      S 

102  —104 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcook  4  Wiloox 

Do.    Pref 

British  Aluminium,  Ord.  . . 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  . . 

Do.    Deb.  8tk 

B.I.  4  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.     5  %  Prior  Lien  Deb. 

Lo     4*%  Deb 

Do.    4}  %  Second  Deb. 
Calender's  Cable 

Do.     Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

6 

« 

1 

16 

14+ 

1 

6 

6 

1 

1 

6 

6 

100 

6 

6 

100 

6 

6 

6 

10 

13 

5 

6 

6 

100 

<! 

3 

100 

2 

Nil 

s 

100 

4 

4 

100 

6 

a 

1 

1 

2 

Nil 

100 

6 

6 

100 

SI 

41 

100 

*i 

6 

16 

6t 

6 

6 

6 

100 

41 

41 

1 

20 

i 

100 

*i 

a-  u 

8    6    0  ' 

3-  i 

6  17    2 

3J-     3*. 

4  18    6 

1A-   1A 

4    8    6 

1A-    lfi 

i-    1 

6    0    0 

96  —  99 

6     1     0 

88  —  99 

6    7    6 

91-    93 

1 

6  13    4 

65-    61 

4  14     1 

101  —104 

4    6    9 

92  —  94 

4  15    9 

JM-   11! 

6     5    0 

74  —  76 

-1 

6    6    8 

100  —103  xd 

6  16    6 

2/-  -3/- 

Nil 

8/-  —8/6 

Nil 

o-l 

Nil 

80  —  85 

6  17    8 

89  —  43 

10    9    6 

23  —  27 

16  13    4 

115—  121 

6    0    0 

4rS-    6ft 

4  16    6 

97  -100 

4  10     0 

2J-     2J 

104  —107 

4     4     1 

Crompton  4  Co.,  Deb, 
Dick,  Kerr 

Do.    Pref 

Edison  4  Swan,  A,  £2  paid 

Do.    fully  paid 

Do.    4  %  Deb 

Do.    6  %  Second  Deb.  .. 
Electric  Construction 

Do.    Pref 

Greenwood  4  Batley,  Pref. 

Do.    Deb 

General  Electrio,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord. 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  4  T. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   4    Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref, 


100 

1 

6 
Nil 

6 

1 

6 

6 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

6 

6 

1 

6 

1 

7 

7 

10 

7 

7 

100 

6 

6 

10 

A 

A 

100 

4 

4 

6 

15 

20 

6 

4* 

*i 

100 

41 

<1 

10 

74 

71 

10 

6 

6 

12 

20 

20 

100 

4 

4 

100 

4 

4 

100 

TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     6  %  Deb.  Red 

American  Telep.  4  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    A  %  Pref 

Do.    Def 

Anglo  •  Portuguese    Tel.,    6    %  1 
Mort.  Deb. ) 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  4*  %l 
Reg.  Deb. ; 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

Globe  Telegraph  and  TruBt 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-  European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4%  Cum.  Pref 


10 

41 

1 
44 

Stock 

6 

6 

$104 

8 

8 

$1000 

4 

4 

Stock 

H 

8 

Do. 

6 

6 

Do. 

80/- 

30/- 

100 

6 

6 

6 

8 

Stock 

4 

4 

10 

6 

w 

10 

10 

10 

6 

4 

4 

6 

10 

10 

10 

4 

4t 

100 

41 

41 

Stock 

7 

7 

Do. 

81 

81 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

A 

At 

10 

A 

8 

10 

20 

20 

26 

13 

6t 

$100 

6 

6 

$100 

4 

4 

61-    61 

7    4    0 

94  -  97 

6    3    0 

122  — 126  xd 

6    8    0 

91  —  94 

4     5     3 

64  —  67 

4    9    7 

109  -110 

+  1 

5    9    4 

281-  24 

6    5    0 

1C2  —101 

4  16    2 

78-    78 

6    6    0 

804-  82  \ 

4  17    0 

8f—    93 

A    8     1 

153—  16f 

6  19    5 

84—    4  xd 

6    0    0 

7i—    8xd 

8    6    0 

6ft-    7J 

6  12    4 

97  —  99 

4  10  10 

182  —135 

5    3    8 

774-  794 

-1 

4     8     1 

B6  —  98 

4     18 

128-  121 

6    8    9 

lit-  ll|xd 

4     3    0 

6     2    1 

124—  18 

+  * 

4  12     4 

82  —  84 

6  17    8 

68  —  60 

6    8    4 

85  —  88 

6  13    8 

70  —  73 

6    9    7 

Marconi's  Wireless  Telegraph  . . 

Do.  7  %  Cum.  Partio.  Pref. . . 
Monte  Video  Telephone,  Ord.   .. 

Do.     6  %  Pref 

New  York  Telep. ,  41%  Gen .  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  I 
Guar.  Debs.  ] 

Reuter's         

Submarine  Cables  Trust . .  . . 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America    ..        .. 

Do.    4  %   Debs.,   1  to  1,6001 

guar,  by  Braz.  Sub.  Tel. J 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    A  %  Cum.  2nd  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  41  %  Fdg.  Bonds 


1 
1 

20 
17 

20 

1 

6 

A 

1 

6 

6 

100 

41 

41 

1 

10 

8t 

1 

A 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

10+ 

Cert. 

A 

6 

Stock 

44 

44 

6 

8 

6t 

6 

6 

6 

31 

a* 

100 

4 

4 

10 

4 

H 

10 

6 

10 

A 

A 

100 

6 

6 

10 

7 

7 

Stock 

4 

4 

$1000 

44 

44 

31-    88 


2J-     2^ 
874  -  89^ 


-    9 
-129 


68-    Ai 
61-    Ej 

9C  -  99 

2g  -    28 
98  -  101 


181—  133  xd 

954  -  974 
96  —  99 


Unless  otherwise  stated  all  shares  are  fully  paid, 


t  Interim  dividend. 


a  P.id  in  deferred  interest  warrants. 


Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


Copper. — The  very  interesting  statistics  relating  to  the 
annual  output  of  copper  for  various  countries,  scheduled  by  Messrs. 
H.  R.  Merton  Ac  Co.,  are  now  to  hand.  From  these  it  is  evident  that 
the  output,  or,  at  any  rate,  the  apparent  output,  for  1913,  was 
less  by  19,735  tons  than  the  output  for  1912.  The  quantity  is 
not  large,  and  may  be  due  to  closer  estimating,  as  one  would  not 
be  inclined  to  suppose  that  the  peak  of  the  world's  production  has 
been  already  reached.  The  largest  producer,  the  United  States, 
comes  out  5,785  tons  less  than  the  previous  year,  with  548,578  tons, 
or  50  per  cent,  of  the  total  output.  The  next  largest  producer, 
Japan,  has  added  6,500  tons  to  last  year's  output,  and  has  72,000 
tons  to  its  credit.  Mexico  shows  a  heavy  decrease — 20,475  tons, 
on  last  year's  ouv.pu*,  51,980  tons.  Australia  has  dropped  410 
tons,  showing  40,680  tons  for  1913.     Chile  shows  an  increase  of 


2,000  tons  odd,  and  has  39,385  tons  as  its  figure.  Canada,  with 
hardly  any  falling  off,  shows  34,305,  thus  beating  Russia  at  33,240, 
which,  however,  is  a  slight  increase  over  last  year.  Peru  shows 
25.310,  than  which  it  has  done  considerably  better  in  former  years. 
Africa  is  coming  on  with  22,510  tons. 

Of  the  European  producers  Spain  and  Portugal,  with  53,835  tons, 
show  a  falling  off  of  5,095  tons  on  the  quantity  for  the  previous  year. 

Germany  does  24,910  tons,  very  slightly  under  last  year's,  and 
Servia  0,275  tons,  not  its  best  output.  England  has  300  tons 
(estimated). 

Of  the  above  Australia  and  Japan  have  perhaps  the  most 
encouraging  figures,  the  first  having  doubled  its  output  in  18 
years,  and  the  second  in  seven  years.  Norway  has  one  of  the  most 
steadily  increasing  outputs,  now  reaching  11,610  tons. 
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METAL    MARKET. 


REVIEWS. 


Fluctuation*  In  March. 


Mak.  2  :t   I   f.  6  B  L011 1218161718)92028242626278031 

£24 


23 

22 

21 

20 

£22 

21 

20 

19 

18 

60/- 

59/ 

58/- 

57/ 

56/ 

55/- 

54/- 

53/- 

52/- 

51/- 

50/- 

49/- 

48/- 

£178 

177 

176 

175 

174 

173 

172 

171 

170 

£68 

67 
66 
65 
64 
63 
62 
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V| 
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t 
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c 

-LEVEL 
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^~ 

1 
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)P 

PI 

rR 
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.B 
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The  Electric  Vehicle  Committee. — At  the  last  meet- 
ing1 of  the  Electric  Vehicle  Committee,  on  March  20th,  it  was 
decided  to  recommend  to  supply  authorities  and  companies  that 
for  "  off-peak  "  charging  the  maximum  price  should  not  exceed  Id. 
per  unit  on  the  supply  authority's  declared  system  and  pressure. 
As  to  the  price  to  be  charged  for  electric  energy  during  "  peak 
load  "  hours,  the  Committee  feel  that  very  little  charging  should 
be  necessary  at  such  times,  especially  for  commercial  vehicles. 
Consequently  they  do  not  consider  it  desirable  to  make  any  recom- 
mendations as  to  a  tariff,  leaving  it  to  each  supply  authority  or 
company  to  fix  its  own  rate  for  such  hours.  The  committee 
suggest  the  wisdom  of  giving  special  encouragement  for  charging 
vehicles  during  the  hours  between  11  p.m.  and  6  a.m.,  and  they 
consider  that  the  supply  might  be  remuneratively  given  at  a  price 
of  id.  per  unit.  It  is  also  recommended  that  a  scale  of  discounts 
be  arranged  to  meet  the  case  of  large  consumers,  and  that  an 
additional  discount  of  20  per  cent,  off  the  above  rates  be  given  for 
all  energy  purchased  by  a  consumer  for  re-sale  and  metered 
on  the  latter's  own  premises.  The  Committee  recommend 
that  the  minimum  charge  for  battery  charging  ought  not 
to  exceed  2s.  It  is  proposed  that  this  amount  should  only  include 
the  housing  of  the  car  upon  the  charging  premises  during  such 
time  as  charging  is  proceeding,  it  being  open  to  the  supply 
authority  or  company  to  make  a  further  charge  should  the  owner 
of  the  vehicle  desire  to  house  it  on  the  premises  after  the  charging 
operation  has  been  completed.  A  letter  is  being  sent  to  supply 
authorities  and  companies  embodying  these  recommendations.  As 
to  the  standard  charging  plug,  the  Committee  have  reconsidered 
the  matter  of  earthing',  and,  in  view  of  the  fact  that  under  certain 
conditions  the  charging  of  the  battery  mierht  be  done  direct  off  a 
high-pressure  supply  service  through  a  resistance,  they  have  thought 
it  desirable  to  earth  the  framework  of  the  chassis  through  the 
plug  and  receptacle  by  means  of  a  third  earthing  conductor 
embodied  in  the  main  flexible  charging  cable.  The  Committee 
recommend  that  arrangements  be  made  for  this  earthing1  in  all 
cases.  The  Technical  Sub-Committee  are  busy  dealing  with  details 
appertaining  to  the  plug,  such  as  terminals,  areas  of  contact,  &o. 
They  are  also  considering  the  question  of  siz3  of  battery  cells  and 
battery  trays,  charging  voltages,  &c. 


(  onversion  Factors,  Tables  and  Data  for  the  I  e sting 
of  Steel  Conductor  Rails.  Middlesbrough:  Kids 
dali 

This  is  ;i  collection,  in  pamphlet  foi  m,  ol 
of  notes  and  tables  prepared  with  the  obje<  • 
plifying  the  conversion  from  one  to  another  of  the 
various  expressions  for  the  resistance  of 
ductor  rail  i  foi  electric  traction  purpo  te      I  he  1 1 
ance  is  usually  expressed  in  relation  to  the  n 
of  any  equivalent  copper  rail,  equal  either  in  weight 
or  in  section,  or  it  may  be  expressed  in  ohm 
yard  per  pound,  or  per  square  inch  section  of  rail. 
The  conversion  factors  and  the  notes  here  given  are 
of  considerable  use,   but,   for  those  accustomed  to 
the  use  of  a  slide  rule,  the  tables  are  superfluous,  as 
are  also  the  alternative  methods  of  calculating.     It 
is  little  less  than  a  disgrace  to  the  profession  that 
several  expressions  for  such  an  important  quantity 
should  be  in  general  use,  and  the  sooner  the  Engi- 
neering Standards  Committee  publish  the  result  of 
their  conference  on  the  matter  the  better.     It  is  to 
be  hoped  that  the  cumbrous  and  confusing  "  times 
copper  "  figure  will  be  superseded  by  the  logical  and 
direct  expression  of  resistance  in  ohms  per  yard  per 
square  inch  rail  section;  or,  failing  this,  ohms  per 
yard,   per   lb.,    or   ohms   per   yard   of   ioolb.    rail- 
J.B.S. 


Small  Power  Wireless  Installations.    By  M.  Child. 

1913.     London:    Percival  Marshall  &  Co.     Price 

is.  net. 

This  volume  represents  a  revised  edition  of  a 
valuable  serial  article  which  recently  appeared  in 
the  "  Model  Engineer."  A  number  of  books  have 
now  been  written  to  cater  for  the  needs  of  amateur 
wireless  telegraphists,  but  none  we  believe,  gives 
a  better  treatment  than  this  of  the  subject  as  required 
by  these  readers.  The  author  explains  the  construc- 
tion of  the  essential  apparatus  connected  with  a 
modern  radio-equipment,  discusses  the  elementary 
theory  of  these  apparatus  and  presents  the  data  neces- 
sary to  enable  the  average  reader  to  calculate  wave 
lengths,  capacities,  inductances,  and  coupling  per- 
centages, etc.  It  is  assumed  that  the  reader  is 
familiar  with,  or  at  least  understands,  the  nature  and 
general  function  of  such  apparatus  as  induction 
coils,  condensers,  telephones,  buzzers,  ammeters, 
and  Morse  keys,  etc.  Too  many  books  of  this  class 
have  failed  through  endeavouring  to  cover  these 
matters  as  well  as  wireless  telegraphy  and  its  applica- 
tion, all  within  a  hundred  pages  or  so.  If  the  reader 
is  not  familiar  with  such  elementary  matters,  he 
should  study  them  in  separate  books.  A  single  small 
treatise  on  wireless  telegraphy,  to  be  useful  must, 
like  the  present  volume,  assume  reasonable  funda- 
mental knowledge,  i.e.,  cater  specifically  for  the  man 
who  wishes  to  extend  some  electrical  knowledge  or 
hobby  to  include  wireless  telegraphy. 

After  a  brief  indication  of  the  general  nature  of 
wireless  telegraphy,  the  author  plunges  at  once  into 
a  general  description  of  the  aerial  and  earth  wires, 
and  the  source  of  energy  to  be  used.  The  long-spark 
fallacy  is  exposed,  the  desiderata  of  a  transformer 
are  specified,  and  the  function  and  construction  of 
condensers  are  explained.  Chapter  II  deals  at  length 
with  the  purpose  and  construction  of  variable  (sector) 
condensers  and  of  inductances.  We  frequently  won- 
der why,  in  the  formula  :  — Frequency  =  Velocity  of 
Propagation  -f  Wave  Length,  the  velocity  is  not 
expressed  as  300,000  km.  per  second,  and  the  wave 
length  in  metres,  vielding  the  frequency  in  kilocvcles 
(key.). 

Spark  gaps  form  the  chief  subject  matter  of  Chap- 
ter III;  the  author  recommends  cup  and  point  elec- 
trodes, and  illustrates  the  design  and  connections  of 
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a  useful  i-k\v.  set.  The  advantages  of  the  rotary 
spark  gap,  in  respect  of  preventing  arching,  are  ex- 
plained clearly.  The  principles  of  tuning  and 
resonance  are  detailed  in  Chap.  IV,  a  description 
of  the  actual  apparatus  required  being  postponed  till 
Chap.  IX  is  reached;  the  stress  laid  on  this  impor- 
tant subject  is  fully  justified.  The  action  and 
methods  of  coupling  naturally  follow  for  treatment 
in  Chap.  V,  and  here,  again,  the  autnor  is  to  be 
complimented  on  a  clear  exposition  of  matters  which 
frequently  perplex  the  amateur.  In  Chap.  VI,  the 
author  deals  with  detectors  and  telephones,  and  pre- 
sents a  useful  table  showing  the  relative  sensitive- 
ness, reliability  and  durability  of  various  detectors. 
The  construction,  adjustment  and  working  of  specific 
types  of  detectors  (electrolytic,  carborundum,  silicon 
and  others)  are  dealt  with  in  Chap.  VII,  and  in  the 
next  chapter  the  author  discusses  the  theory,  con- 
struction and  action  of  the  magnetic  detector.  The 
dimensions  of  inductances  and  condensers  required 
for  tuning  purposes  are  discussed  in  Chap  IX,  and 
typical  tuners  are  described  suitable  for  use  with 
various  kinds  of  detectors.  In  the  next  chapter  the 
author  describes  and  illustrates  the  construction  of 
a  simple  wave  meter  with  lamp  indicator,  responding 
to  only  one  wave  length  (say  300  m.),  for  amateurs' 
purposes.  Chapters  on  buzzers  and  change-over 
devices  and  on  aerials  and  earthing  conclude  this 
little  work,  which  certainly  represents  a  very  success- 
ful attempt  to  meet  the  needs  of  the  majority  of 
amateur  operators. 


The  Motor  Cyclist's  Handbook.  By  "  Phcenix  " 
(Chas.  L.  Lake.)  Third  Edition,  Revised  and 
Enlarged.  London:.  Percival  Marshall  &  Co. 
Price  2s.  net. 

Generally  speaking,  it  may  be  safely  asserted  that 
when  a  work  of  a  more  or  less  technical  character 
runs  to  tnree  editions  in  the  short  period  of  eighteen 
months,  such  work  has  met  "  ia  long-felt  want." 
This  is  the  case  with  "  The  Motor  Cyclist's  Hand- 
book," the  object  of  which  is  to  provide  the  ever- 
increasing  army  of  motor  cyclists  with  a  practical 
manual  on  the  construction  and  management  of 
their  machines.  There  was  a  time  when  all  motorists 
were  extremely  enthusiastic  about  their  knowledge 
of  motor  mechanics  and  their  ability  to  cope  with  any 
derangements  experienced  when  out  driving,  which, 
in  the  early  days,  were  of  a  very  frequent  nature! 
Now  that  the  motor  car  has  become  part  and  parcel 
of  modern  life,  the  motor  enthusiast,  although  he 
still  exists,  only  forms  a  fractional  part  of  the  motor- 
ing public,  the  majority  of  whom  are  not  interested 
in  mechanical  details,  they  leaving  such  matters  to 
their  paid  servants.  Hence,  so  far  as  cars  are  con- 
cerned, practical  manuals  are  not  in  such  great 
demand  as  was  the  case  some  few  years  ago.  With 
motor  cycles,  however,  the  position  is  different,  and, 
indeed,  there  is  every  likelihood  that  it  will  remain 
so  for  a  long  time  to  come,  for  whether  the  motor 
cycle  is  used  for  pleasure  or  business,  the  rider  is 
compelled  to  act  as  his  own  chauffeur,  and  must 
make  himself  capable  of  coping  with  any  unexpected 
breakdown,  which,  although  to  a  much  lesser  degree 
than  formerly,  has  still,  at  times,  to  be  contended 
with.  It  is  probably  due  to  this  that  the  demand  for 
Mr.  Lake's  book  is  being  so  well  maintained. 

The  author,  very  properly,  starts  with  the  engine, 
the  book  opening  with  a  capital  chapter  devoted  to 
the  four-stroke  engine,  followed  by  one  dealing  with 
the  two-cycle  motor— in  the  development  of  which, 
from  an  automobile  point  of  view,  the  motor-cycling 
world  is  doing  useful  work— and  one  with  twin  and 
four-cylinder  engines.  The  next  chaper  deals  with 
the  constructional  details  of  petrol  motors,  and  is 
followed  by  notes  on  compression,  the  carburettor 
and  ignition.  It  is  to  the  last-named  chapter  that 
we,   naturally,    look  with   special   interest.      In   this 


connection  we  find  that  while  the  technical  details  of 
the  high-tension  magneto,  now  almost  exclusively 
used  to  provide  the  vital  spark  on  petrol  automobiles 
of  all  kinds,  are  fairly  fully  dealt  with,  no  advice  is 
given,  under  the  heading  "  Care  of  Ignition  Appli- 
ances," as  to  the  attention  that  must  be  given  to 
the  magneto.  At  first  we  thought  it  had  been  entirely 
omitted,  but  further  perusal  elicited  the  fact  that 
some  hints  with  regard  to  keeping  magnetos  in  good 
order  are  tucked  away,  a  hundred  pages  further  on, 
under  the  heading  "  Ignition  Faults."  It  might  be 
advisable  in  a  subsequent  edition  to  bring  these  more 
prominently  under  the  reader's  notice  by  modifying 
the  arrangement  so  that  a  separate  heading,  "  The 
Care  of  the  Magneto,"  could  be  included.  Another 
subject,  too,  that  is  somewhat  scantily  dealt  with  is 
that  of  electric  lighting  for  motor  cycles,  and  as  this 
form  of  illumination  is  growing  in  popularity,  no 
doubt  the  author  will  give  it  greater  space  in  his 
next  edition. 

Transmission  and  gearing  are  naturally  subjects 
that  require  lengthy  treatment,  so  that  it  is  not  sur- 
prising to  find  nearly  sixty  pages  devoted  to  them, 
while  what  may  be  termed  the  descriptive  part  of  the 
book  is  concluded  by  chapters  on  Springing  and 
General  Design.  Mr.  Lake  then  deals  with  the  man- 
agement of  motor  cycles,  and  gives  a  number  of 
chapters  in  which  advice  is  offered  on  such  matters 
as  overhauling  and  tuning-up  the  engine,  selection 
of  a  machine,  driving  hints,  etc.  Finally,  there  are 
chapters  on  the  modern  cyclecar,  and  on  motor 
cycling  accessories  and  equipment. 

In  a  movement  which  is  developing  so  rapidly  as 
that  of  motor  cycling,  it  is,  of  course,  almost  im- 
possible for  any  book  to  be  thoroughly  up-to-date, 
but,  even  with  this  reservation,  Mr.  Lake's  work  can 
be  strongly  recommended  as  a  good  investment  on 
the  part  of  all  motor  cyclists  who  are  desirous  of 
knowing  the  why  and  wherefore  of  the  many  dif- 
ferent items  that  go  to  form  a  modern  motor  cycle. 
—C.J.  W. 


American      Telegraph      Practice.        By      Donald 

McNicol.     London:    Hill  Publishing  Co.,   Ltd. 

1913.     Price  17s.  net. 

This  book  claims  to  be  a  complete  technical  course 
in  modern!  telegraphy,  including  simultaneous  tele- 
graphy and  telephony. 

After  a  short  theoretical  introduction,  necessary 
to  understand  the  principles  upon  which  the  art  is 
based,  a  very  full  and  detailed  description  is  given  of 
American  telegraph  methods,  as  far  as  apparatus 
and  systems  are  concerned.  The  whole  ground  is 
covered  from  simplex  sounder  circuits  to  modern 
printing  systems. 

The  portion  of  the  book  devoted  to  telegraph  con- 
struction is,  however,  very  small,  being  mainly  con- 
fined to  specifications  of  wire  and  cables. 

Although,  of  course,  for  most  telegraph  men  in 
this  country  the  book  will  not  be  of  much  immediate 
utility,  owing  to  the  difference  between  the  methods 
in  vogue  on  either  side  of  the  Atlantic,  yet  it  is  good 
to  learn  what  others  are  doing,  and  from  this  point 
of  view  the  book  can  be  recommended  to  all  inter- 
ested in  the  subject.  Those  of  our  readers  who  are 
brought  into  actual  contact  with  American  telegraph 
affairs  will  find  the  book  of  great  utility. 

It  is  throughout  written  very  clearly.  We  have 
only  noticed  one  point  which  could  with  advantage 
be  modified  in  future  editions.  In  discussing  light- 
ning effects,  the  author  says  that,  among  other  mani- 
festations, lightning  may  occur  "  as  an  alternating 
current  of  high  frequency,  having  large  capacity  and 
high  self-induction  "!  Of  course,  it  is  clear  what  he 
means,  but  the  statement,  as  it  stands,  is  vague,  to 
say  the  least. 

The  book  is  well  printed  on  good  paper,  and  the 
diagrams  and  illustrations  are  verv  clear. 
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Telephone  Cables.     By  J.  C.  Slippy.     Pittsbu 

1'unii  Uk-  Author.    1913.    Price  $-'.50. 

This  small  book  may  In  t  be  described  as  an 
American  Telephone  Cable  Engineer's  pocket-book. 

The  ground  covered  include  pecifications,  plans 
and  records,  the  running  oi  cables,  both  overhead 
and  underground,  loading1,  maintenance  and  testing, 
and  the  costs  of  cables  and  cable  work.  The  book 
concludes  with  an  appendix  containing  tables  of 
various  data  useful  to  the  cable  engineer. 

The  book  contains  a  large  amount  of  useful  infor- 
mation in  a  small  space,  is  well  illustrated,  and  to 
anyone  connected  with  American  telephone  cable 
work  should  prove  valuable. 


Factory  Lighting.  By  C.  E.  Clewell.  1913.  Lon- 
don: Hill  Publishing  Co.  Price  8s.  4d.  net. 
Mr.  Clewell's  book  on  factory  lighting  is  appar- 
ently written  mainly  for  owners  and  managers  of 
factories,  but  it  is  doubtful  whether  they  would  be 
able  to  dispense  with  the  services  of  competent  tech- 
nical advisers,  even  after  a  careful  study  of  his 
suggestions.  Probably  the  slight  doubt  as  to  whether 
the  book  is  intended  primarily  for  the  non-technical 
or  the  technical  man  is  due  to  differences  between 
American  practice  and  English  in  regard  to  the  em- 
ployment of  consulting  engineers. 

There  is  no  doubt,  however,  that  the  book  will  be 
of  considerable  value  to  anyone  interested  in  its  sub- 
ject. Mr.  Clewell  puts  very  clearly  and  forcibly  the 
cash  value  of  a  good  light,  and  his  remarks  on  this 
point  and  on  the  desirability  of  keeping  the  lighting 
installation  in  thorough  order  should  be  taken  to 
heart  by  every  factory  owner.  It  is  only  of  recent 
years  that  there  has  been  any  appreciation  of  the  fact 
that  money  spent  on  good  lighting  is  a  paying  invest- 
ment. Even  to-day  the  majority  of  factory  installa- 
tions are  carried  out  on  the  principle  of  getting  just 
enough  light  to  work  by,  irrespective  of  its  proper 
application  to  the  special  conditions  of  the  factory. 

Anyone  who  has  had  experience  of  the  trouble  in- 
volved in  persuading  an  owner  to  spend  a  penny  more 
than  the  bare  minimum  required  to  get  his  factory 
wired  will  appreciate  this. 

The  data  Mr.  Clewell  has  collected  with  regard  to 
the  improved  output  of  a  factory  which  results  from 
good  lighting,  and  especially  his  method  of  putting 
the  value  of  good  light  in  terms  easily  appreciated  by 
tlie  non-technical  man,  will  help  the  advising  engineer 
very  considerably  in  his  desire  to  have  the  lighting 
installation  properly  carried  out,  and  properly  looked 
after  once  it  is  done. 

Mr.  Clewell  also  has  much  useful  information  to 
impart  with  regard  to  the  illumination  that  is  desir- 
able for  various  types  of  building,  and  gives  many 
comparisons  between  old  inefficient  systems  of  light- 
ing and  more  satisfactory  systems  that  have  been 
developed  in  their  place.  These  will  repay  careful 
study  by  anyone  interested  in  the  subject,  and  this 
means  everyone  concerned  in  lighting  work,  for  his 
examples  include  offices,  drawing  offices,  factories  of 
various  kinds,  power  houses,  etc.,  as  well  as  the  con- 
sideration of  the  special  lighting  desirable  for 
machine  tools,  etc. 

Whilst  giving  much  information  on  all  these  sub- 
jects, Mr.  Clewell  fully  appreciates  the  necessity  of 
treating  each  case  on  its  merits,  and  that  it  is  useless 
to  assume  that  the  arrangement  of  lamps  satisfactory 
in  one  factory  will  be  equally  satisfactory  in  another. 
Differences  in  the  reflecting  values  of  the  walls  and 
ceilings,  for  example,  are  obviously  of  vital  import- 
ance. It  is  the  existence  of  these  variable  factors 
that  causes  the  doubt  whether  the  book  will  be  of 
much  direct  value  to  the  factory  owner  without  expert 
advice.  Its  value  to  him  will  rather  be  indirect  by 
its  advocacy  of  the  general  principle  of  the  value  of  a 
good  lighting  system. 

There  is  a  very  interesting  chapter  on  the  subject 
of  "  Lighting  Maintenance  and  Records/'  but  whilst 


there  can  be  little  doubl  a,  to  the  value  of  pre 
tnaintenani  e,  it  i  doubtful  whether  the  rather 
elaborate  proposal  foi  recording  the  details  01 
lighting  installation  which  Mr.  Clewell  suggests  will 
be  worth  the  con  iderable  cost  they  would  probably 
involve,  it  would  have  been  interesting  had  Mr. 
Clewell  been  able  to  include  some  figures  of  the 
actual  cost  of  keeping  these  records  for  specific  in- 
stallations of  various  types.  Jn  the  same  chapter 
occur  some  very  striking  figures  showing  the  lo 
light  due  to  failure  to  clean  globes  and  shades.  One 
Hi  li  test  showed  a  drop  of  nearly  50  per  cent,  in  the 
effective  candle-power  after  only  three  weeks  non- 
cleaning.  The  curves  apparently  are  for  lamp-,  fitted 
with  Holophane  shades,  which  raises  a  question 
whether  the  deterioration  would  have  been  as  con- 
siderable had  a  smooth  shade  of  opal,  Superlux,  or 
some  similar  glass,  or  even  metal,  been  used  in 
place  of  the  corrugated  Holophane  shade. 

There  are  many  other  points  of  similar  value 
brought  out  by  Mr.  Clewell,  and  the  book  is  certainly 
worth  close  study  by  the  lighting  engineer.  It 
should  be  added,  that  whilst  the  examples  given  are 
almost  exclusively  based  on  electric  light,  yet,  as 
Mr.  Clewell  explains,  the  principle  involved  is  the 
same  whatever  means  of  obtaining  light  be  adopted, 
and  for  this  reason  the  book  should  appeal  to  all 
classes  of  lighting  engineers,  and  not  only  to  the 
electrical  engineers. 


Aviation:  An  Introduction  to  the  Elements  of  Flight. 
By  Algernon  E.  Berriman.  London :  Methuen 
&  Co.,  Ltd.    Price  10s.  6d.  net. 

As  has  been  the  case  with  motor  cars,  motor 
cycles,  and  the  other  developments  of  the  late 
'nineties  and  the  early  years  of  the  new  century,  the 
literature  in  connection  with  the  subject  of  aviation 
and  aeroplanes  is  rapidly  growing  in  extent.  Of  the 
latest  addition  to  such  works — the  one  under  notice — 
very  little  criticism  can  be  offered,  for  its  author  is  a 
gentleman  peculiarly  fitted  to  deal  with  the  subject. 
Both  as  an  engineer  and  as  a  journalist,  he  has  had 
special  facilities  to  make  himself  thoroughly  conver- 
sant with  all  aspects  of  the  subject  of  aviation,  for 
until  recently  he  was  the  technical  editor  of  our  con- 
temporary, "  Flight,"  and  thus  had  greater  opportu- 
nities than  fall  to  the  lot  of  most  people. 

The  arrangement  of  the  book  does  not  follow  the 
usual  plan,  for  the  historical  part,  which  is  generally 
given  first,  is  relegated  to  the  third  section,  so  that, 
on  reaching  it  the  reader  should  be  in  a  better 
position  to  appreciate  the  work  of  the  pioneers. 
The  first  section  deals  with  the  fundamental  prin- 
ciples of  heavier-than-air  flight,  supplying  the  student 
with  a  knowledge  of  the  technicalities  of  the  science 
which  is  necessary  in  order  to  secure  a  proper  grasp 
of  the  problems  associated  with  flying  that  have 
been  solved  and  those  that  still  await  solution.  The 
second  part  is  more  particularly  devoted  to  a  con- 
sideration of  the  practical  results  that  have  been 
achieved,  and  refers  in  detail  to  the  work  of  certain 
well-known  pioneers  such  as  Lilienthal  and  the 
Wright  brothers.  As  has  already  been  mentioned, 
the  third  section  is  largely  historical,  and  gives  an 
excellent  recital  of  the  progress  that  has  been  made 
since  the  days  when  the  flight  of  birds  first  began  to 
inspire  men  to  emulation  of  their  flying  powers.  The 
fourth  division  of  the  book  is  devoted  to  a  series  of 
appendices  which,  while  having  no  exact  or  proper 
place  in  the  body  of  the  work,  have  been  included  to 
furnish  the  reader  with  a  range  of  matter  relating  to 
such  things  as  terminology,  aeronautical  clubs  and 
institutions,  bibliography,  flying  records,  formulae, 
etc. 

We  are  somewhat  in  doubt  as  to  the  necessity 
or  use  of  some  of  the  tables  and  other  data  that  are 
given  in  this  section,  a  glance  at  which  may  possibly 
cause  some  would-be  purchasers  of  the  book  to  con- 
sider it  too  highly  technical  for  them.      Moreover, 
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were  we  invited  to  make  suggestions,  we  should  re- 
commend a  little  fuller  treatment  of  the  chapter  on 
"  The  Petrol  Engine."  It  is  largely,  if  not  entirely, 
due  to  the  improvements  that  have  taken  place  in 
internal-combustion  engines  in  recent  years  that 
aviation  has  become  an  actuality  in  place  of  the  possi- 
bility of  which  so  many  long  dreamed.  In  fact,  it 
may  almost  be  said  that  the  theory  of  heavier-than- 
air  Might  had  been  well  established  for  some  years, 
and  that  it  had  come  to  a  point  when  only  the  advent 
of  a  reliable  prime  mover  could  give  the  science  a 
Jurther  impetus.  It  is  therefore  somewhat  surprising 
that  the  author  should  dismiss  this  section  in  a 
chapter  which,  extending  to  only  five  pages',  is  more 
devoted  to  the  question  of  petrol  and  other  fuels  than 
it  is  to  the  subject  indicated  by  its  title.  The  chapter 
relating  to  "Accidents,"  too,  would  seem  to  be 
somewhat  disjointed,  for  it  is  not  clear  whether  the 
quoted  opinions  and  recommendations  of  the  Royal 
Aero  Club  relate  to  one  or  a  series  of  accidents,  and, 
in  any  case,  it  would,  we  think,  have  been  better  to 
have  briefly  outlined  the  particular  accident  or  acci- 
dents so  as  to  afford  the  reader  a  clearer  idea  of  what 
the  Committee's  opinions  relate  to. 

On  the  whole,  however,  the  author  has  succeeded 
in  producing  an  instructive  work,  and  one  that  should 
appeal  to  all  who  are  taking  more  than  a  superficial 
interest  in  aviation.  The  text  is  well  illustrated, 
and  a  useful  index  is  provided. — C.  J.  W. 


/  illagc  Electrical  Installations.  By  VV.  T.  War- 
dale.  London:  Whittaker  &  Co.  Price2s.net. 
Probably  no  engineer  whose  travels  have  taken 
him  into  country  districts  in  many  parts  of  the  Conti- 
nent has  failed  to  notice  the  extent  to  which  elec- 
tricity is  used  for  all  kinds  of  purposes,  and  to  com- 
pare these  conditions  unfavourably  with  those  that 
exist  in  tnis  country.  Abroad,  no  doubt,  they  have 
the  advantages  bestowed  by  water  power  and  by  the 
absence  of  the  expensive  systems  of  mains  so  often 
imposed  on  a  supply  company  nere  by  district 
councils  and  others,  but,  nevertheless,  much  of  our 
failure  to  use  electricity  more  extensively  is  due  to 
our  lack  of  energy  in  taking  advantage  of  such  oppor- 
tunities as  do  exist.  Mr.  Wardale's  book  may  help 
to  overcome  this  defect. 

There  is  little  doubt  that  by  giving  careful  con- 
sideration to  tne  local  conditions  many  small  installa- 
tions such  as  those  he  describes  could  be  successfully 
worked,  and  could  return  larger  dividends  than  he 
suggests.  It  is  to  be  feared  that  if  this  were  not  the 
case  it  would  not  be  easy  to  raise  the  capital  unless 
the  shareholders  regarded  the  advantage  of  electricity 
as  in  itself  a  partial  dividend.  He  speaks  of  no  return 
the  first  year;  four  per  cent,  the  second,  and  five  per 
cent,  subsequently,  but  this  could  hardly  be  regarded 
.as  a  very  attractive  business  investment. 

Mr.  Wardale's  book  is,  perhaps,  rather  elementary 
for  a  technical  man  who  may  have  in  view  the  forma- 
tion of  a  company  to  work  a  small  village  electricity 
supply,  but  many  of  his  points  will  be  worth  careful 
consideration.  This  applies  particularly  to  the  state- 
ment that  such  schemes  can  rarely  stand  alone.  They 
need  to  be  tacked  on  to  some  other  business  so  as  to 
reduce  capital  cost  for  the  site  and  buildings  and 
running  costs  by  enabling  a  man  to  spend  only  part 
time  on  the  supply  station  work.  It  is  not  always 
easy  to  arrange  for  this,  but  if  it  can  be  done  the 
advantage  is  great.  It  is  to  be  hoped  that  the  possi- 
bilities of  electricity  supply  in  villages  will  receive 
more  consideration  than  they  have  in  the  past,  as 
they  should  open  up  a  large  field  for  electrical 
material  of  all  kinds. 


THE    LIABILITY    OF    ELECTRICAL 
CONTRACTORS  AND   SUPPLY  AUTHORITIES 
FOR    ACCIDENTS. 


[from  our  legal  contributor.] 


Shipping  Exhibition. — We  have  received  a  copy  of  the 

Official  Milletin  and  Prospectus  of  this  exhibition,  which  tikes 
place  at  Olympia  next  September.  It  contains  a  list  of  exhibitors 
and  photographs  of  some  of  the  intended  exhibits. 


From  time  to  time  cases  occur  in  which  responsi- 
bility for  accidents  is  sought  to  be  placed  upon 
electrical  contractors  and  supply  authorities  respon- 
sible for  installations.  If,  in  the  case  of  a  contractor, 
it  is  manifest  that  the  accident  has  arisen  owing  to 
the  carelessness  of  those  who  work  or  operate  the 
plant  after  it  is  taken  over,  the  claim  is  easily  dis- 
posed of;  but  more  difficult  questions  arise  if  it  is 
alleged  that  a  defect  in  construction  or  design  has 
been  the  cause  of  disaster.  With  regard  to  the 
supply  authorities,  whether  they  are  local  authori- 
ties or  companies  different  considerations  apply.  The 
trouble  which  is  so  often  occasioned  by  accidents 
through  alleged  short-circuiting,  not  unnaturally 
leads  to  consideration  of  the  legal  position.  What  is 
the  legal  liability  of  the  electrical  contractor  who  has 
installed  the  plant?  If  it  can  be  shown  that  a  dis- 
aster has  happened  owing  to  defective  insulation, 
can  the  blame  be  attached  to  those  who  put  in 
the  plant? 

Assume,  for  instance,  that  cables  have  been  laid 
in  a  place  where  they  are  necessarily  exposed  to 
injury,  as  in  a  coal  mine.  Given  all  the  conditions 
as  to  danger  of  short-circuiting  being  brought  about 
owing  to  cables  being  worn  and  frayed  by  the  traffic 
and  work  of  the  mine,  it  is  for  the  electrical  engineer, 
who  has  charge  of  the  job,  to  see  that  risk  is  re- 
duced to  a  minimum.  At  the  same  time  it  is  clear 
that,  having  regard  to  the  great  risk  of  breakages 
below  ground,  no  firm  would  guarantee  that  a 
short-circuit  would  be  a  thing  impossible.  What 
we  desire  to  see  is  where  the  liability  of  the  electrical 
contractor  ends  under  the  conditions  which  usually 
obtain. 

Let  us  examine,  in  the-  first  place,  the  Form  of 
Model  General  Conditions  for  Electricity  Works 
Contracts  which  have  been  approved  by  the  Insti- 
tution of  Electrical  Engineers  with  a  view  to  seeing 
whether,  if  those  conditions  form  the  basis  of  the 
contract,  any  liability  rests  with  the  contractors 
after  the  conclusion  of  the  work.  Clause  31  of  these 
conditions  provides  that:  — 

"  The  contractor  shall  properly  cover  up  and  pro- 
tect such  of  the  work  as  may  be  liable  to  sustain  in- 
jury by  exposure.  He  shall  also  take  every  necessary, 
proper,  timely  and  useful  precaution  against  acci- 
dent or  injury  to  the  plant,  and  shall  be  and  remain 
answerable  and  liable  for  all  losses,  damages  or 
injury  which,  during  the  progress  of  the  work,  and 
until  it  be  taken  over,  may  arise  or  be  occasioned 
by  the  acts  or  omissions  of  the  contractor  or  his 
servants,  but  not  for  any  subsequent  consequential 
loss  or  damage,  nor  for  any  breakage  or  injury, 
wholly  or  partially  caused  by,  or  arising  from,  the 
acts  or  purchasers  of  others,  or  due  to  circum- 
stances over  which  the  contractor  has  no  control  .  ." 

The  clause  also  provides  that,  until  the  plant  has 
been  taken  over,  the  contractor  shall  indemnify 
the  purchaser  from  all  claims  under  the  Workmen's 
Compensation  Act,  1906. 

It  will  be  seen  that  howsoever  this  clause  pro- 
tects the  owner  until  the  completion  of  the  works, 
it  affords  him  no  protection  after  that  time.  The 
period  of  liability  is  further  defined  by  Clause  45, 
which  relates  to  "  Maintenance."  It  is  there  pro- 
vided that: — 

"  Until  the  final  certificate  shall  have  been  issued, 
the  contractor  shall  be  responsible  for  any  defects 
that  may  develop  under  normal  and  proper  use,  aris- 
ing from  bad  materials,  design,  or  workmanship  in 
the  works.  When  called  upon,  in  writing-,  by  the 
engineer   to    remedy    such    defects,    the    contractor 
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shall  do  so  with  due  diligence,  and  unless  such  de- 
fects   be    remedied    by    tin-    contractor    within    a 
reasonable  time,  the  contractor  shall  be  responsible 
i.ii    .ill  losses  ami  damages   sustained   by   tin'  pui 
chasers  through  such  defects." 

Consideration  of  these  two  clauses  shows  that,  it 
the  common  form  of  contract  be  adopted,  the  lia- 
bility of  the  contractor  practically  conies  to  an  end 
when  he  finishes  a  job;  and  even  during  that  period 
he  is  not  to  be  liable  for  the  consequences  of  any 
accident  for  which  he  is  not  responsible.  A  fall  of 
roof,  for  instance,  which  caused  the  break  of  a 
cable  and  a  short  circuit,  would  impose  no  liability 
upon  him.  No  electrical  firm  could  be  induced  to 
sign  a  contract  which  made  them  insurers  of  the 
work  for  all  time. 

We  are  unable  to  quote  any  cases  which  deal 
directly  with  the  liability  of  electrical  contractors 
who  have  been  bound  by  clauses  similar  to  those 
above  set  forth.  Nor  has  the  question  of  liability 
been  considered  in  any  cases  which  bear  very  directly 
on  the  point  under  discussion.  This  absence  of 
authority  is,  to  a  large  extent,  accounted  for  by 
the  fact  that  any  disputes  which  do  arise  are  heard 
behind  the  closed  doors  of  an  arbitration  court. 

One  point,  however,  is  clear,  namely,  that  in 
employing  a  firm  of  electrical  engineers  to  scheme 
out  an  installation,  the  owners  or  lessees  of  a  mine 
must  necessarily  leave  something  to>  the  judgment 
of  those  who  are  familiar  with  the  vagaries  of 
electricity;  and  people  cannot  be  held  liable  for  the 
consequences  of  a  mere  error  in  judgment.  In  one 
case  (Fulham  Borough  Council  v.  National  Electric 
Co.,  1906,  70  J. P.,  55)  a  contract  for  the  installation 
of  electric  light  in  a  building  to  be  used  for  the 
purposes  of  baths  and  wash-houses  provides  (inter 
alia)  "  that  the  whole  of  the  work  is  to  be  carried 
out  in  accordance  with  the  existing  rules  as  framed 
by  the  Phoenix  Fire  Office."  No.  5  of  these  rules 
provides  that:  "  Where  a  system  of  metal  tubes  is 
employed,  the  metal  tubes  should  be  earthed,  except 
in  those  cases  where  earthing  would  not  be  desir- 
able." A  system  of  metal  tubes  was  employed  for 
the  work,  and  in  consequence  of  such  tubes  not 
being  earthed,  a  bather  received  an  electric  shock 
which  caused  his  death.  The  local  authority,  which 
owned  the  baths,  paid  damages  in  respect  of  the 
death,  and  sought  an  indemnity  from  the  contrac- 
tors. In  the  proceedings  against  the  contractors, 
the  arbitrator  found  that  earthing  the  tubes  would 
not  have  been  desirable  so  far  as  the  risk  of  fire 
was  concerned,  but  would  in  fact  have  been  desirable 
so  far  as  risk  of  accident  to  bathers  was  concerned. 
It  was  held  that  there  had  been  no  breach  of  con- 
tract, and  that  therefore  the  wiring  contractors  were 
not  liable.  The  lesson  taught  by  this  case  is  that, 
in  drawing  up  a  contract,  the  first  consideration 
should  be  the  safety  of  the  men  working  in  the 
mine.  Electrical  contractors  might  well  be  put 
upon  such  terms  that  safety  of  life  and  limb  would 
be  considered  before  cheapness  of  construction. 

It  remains  to  consider  whether  there  is  any  limit 
to  the  liability  of  the  mine-owner  for  the  conse- 
quences of  an  explosion  which  has  been  caused  by 
a  short-circuit.  With  regard  to  the  pitmen  them- 
selves, their  right  to  prefer  claims  under  the  Work- 
men's Compensation  Act  is  absolutely  clear.  The 
accident  would  arise  out  of,  and  in  the  course  of,  the 
employment.  Again,  it  might  easily  be  said  that 
the  accident  was  caused  by  a  "  defect  in  the  ways, 
works,  machinery,  or  plant,"  for  which  the  em- 
ployers would  be  liable  under  the  Employers'  Lia- 
bility Act.  It  is  to  be  observed,  however,  that  there 
is  a  section  in  the  Workmen's  Compensation  Act 
by  virtue  of  which  the  employer,  having  paid  com- 
pensation to  the  men,  might  seek  an  indemnity 
against^  the  electrical  contractor.  For  instance,  if 
the  accident  took  place  in  circumstances  creating  a 
legal  liability  in  the  contractor  to  pay  damages  to 


the  miner,  the  miner's  emplc  pay 

compensation  in  tin-  in  '  instance,  but  the  • 

tractoi  could  I"-  mad'-  to  indemnify  him. 

Thus,  suppose  that  during  tlie  execution  of  the 
works,  the  installation  was  negligently  leit  in  racb 

a  condition  that   when  the  current   wa  1   OH 

a  short  circuit  occurred,  and  a  miner  was  injured; 
he  could  claim  damages  from  the  electrical  1 
tractor.  This  liability  is  based  upon  the  well-known 
case  of  Heaven  v.  Pender,  11  Q.B.D.  503,  where 
it  was  laid  down  that:  "  Whenever  one  person  i-> 
by  circumstances  placed  in  such  a  position  with 
regard  to  another,  that  everyone  of  ordinary  sense 
who  did  think  would  at  once  recognise  that  if  he  did 
not  use  ordinary  care  and  skill  in  his  own  conduct 
with  regard  to  those  circumstances,  he  would  cause 
danger  of  injury  to  the  other  person,  or  property  of 
the  other,  a  duty  arises  to  use  ordinary  care  and 
skill  to  avoid  such  danger."  Application  of  this 
principle  will  relieve  the  owner  during  the  time  the 
contractors  are  executing  the  work;  but,  as  we 
have  seen,  it  would  afford  no  protection  after  his 
liability  to  maintain  came  to  an  end. 

The  conclusion,  then,  to  which  one  is  driven  by 
the  consideration  of  so  much  of  the  law  of  England 
as  is  applicable  to  the  facts,  is  that  the  electrical 
contractor  is  in  no  sense  an  insurer.  His  liability 
practically  ceases  when  he  leaves  the  job. 

In  the  case  of  a  local  authority  or  company  sup- 
plying electricity,  different  considerations  apply. 

In  the  case  of  an  accident  caused  by  their  employ- 
ment of  electricity,  they  may  be  liable  even  in  the 
absence  of  negligence,  notwithstanding  the  general 
principle  that  those  carrying  on  statutory  under- 
takings are  not  usually  liable  unless  negligence  be 
proved  (Midwood  v.  Manchester  Corporation  (1905) 
2K.B.  597). 

For  instance,  a  case  which  was  heard  in  1910  by 
Mr.  Justice  Orantham  indicated  the  serious  liabili- 
ties imposed  upon  electrical  companies  who  allow 
live  wires  to  remain  in  disused  premises.  The  facts 
may  be  very  briefly  stated. 

It  appears  that  the  plaintiff  was  a  builder  and  con- 
tractor, and  was,  in  April,  1909,  engaged  in 
rebuilding  a  house,  32,  Devonshire  Place.  In  the 
course  of  his  work  he  cut  with  a  chisel  into  a  piece 
of  lead  piping  in  a  cellar,  which  was,  according  to 
his  evidence,  hanging  down  from  the  ceiling  and 
which  he  took  to  be  a  gas  or  water  pipe.  It  was, 
in  fact,  a  pipe  containing  a  live  electric  light  wire, 
which  had  been  left  by  the  defendants  when  they 
had  disconnected  the  consumer's  installation  some 
time  previously.  The  result  was  a  severe  shock  and 
burning  owing  to  the  fusing  of  the  chisel  and  cable, 
and  it  was  alleged  that  the  plaintiff  was  completely 
incapacitated  for  over  six  months,  and  permanent 
injury  had  been  caused.  The  defendants  maintained 
that  the  cable  had  been  properly  disconnected  by 
withdrawing  the  fuses  of  the  cut-outs  and  removing 
the  leads  connecting  the  cut-outs  with  the  installa- 
tion, the  cut-outs  being  left  properly  sealed  up  and 
insulated,  and  the  pipe  attached  by  wall-hooks  to 
the  wall.  They  claimed  that  the  pipe  was  their  own 
property,  with  which  the  plaintiff  had  no  business 
to  tamper;  but  it  was  maintained  for  the  plaintiff 
that,  having  received  orders  to  disconnect  the  ser- 
vice, the  defendants  had  no  right  to  keep  a  live 
wire  on  the  premises.  The  defendants  alleged  negli- 
gence on  the  plaintiff's  part,  as  the  presence  of  the 
cable  and  sealed  cut-outs  should  have  given  him 
warning  of  possible  danger,  but  the  plaintiff  said 
that  he  did  not  see  the  sealed  cut-outs,  as  they  were 
hidden  under  some  rubbish.  It  appeared  that  the 
plaintiff's  foreman  had  told  the  defendant's  engi- 
neer, before  the  disconnection  took  place,  that, 
though  the  house  was  coming  down,  the  cellar  was 
not  going  to  be  touched,  and  that  it  was  in  conse- 
quence of  this  that  the  live  wire  was  left  on  the 
premises.     After  hearing  the  case,  the  jury  found  a 
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verdict  for  the  plaintiff,  and  assessed  the  damages 
at  £450  for  loss  of  business,  £75  for  pain  and  suffer- 
ing', and  £56  for  special  damages. 

This  apparently  amounts  to  a  decision  that  if  a 
supply  authority  have  received  orders  to  disconnect 
any  premises  they  may  not  leave  any  live  wires  on 
the  premises;  or  that  if  they  do  so,  they  do  so  at 
their  own  risk. 

The  principle  that  persons  supplying  electricity 
shall  always  be  made  liable  applies  generally  in  the 
colonies  and  dependencies.  We  recall  a  case  of 
two  years  ago  in  which  heavy  damages  were  re- 
covered in  Newcastle,  Australia.  The  action  was 
brought  to  recover  the  sum  of  £2,000  as  compensa- 
tion for  severe  injuries  sustained  by  plaintiff  through 
coming  into  contact  with  live  electric  wires.  He 
averred  that  the  accident  was  caused  by  the  careless 
and  negligent  method  in  which  the  council  had 
erected  and  maintained  the  wires  in  question.  The 
first  count  of  the  plaintiff's  declaration  charged  de- 
fendant with  being  guilty  of  a  public  nuisance,  and 
the  second  alleged  that  the  council  was  negligent  in 
the  way  stated.  It  appeared  that  the  council  put  up 
certain  live  wires,  along  which  it  conducted  electric 
currents,  and  it  was  said  that  the  way  in  which  that 
was  done  constituted  a  public  danger  and  nuisance. 
Then,  the  council  was  grossly  negligent  in  the  way 
in  which  it  maintained  the  installation.  The  accident 
out  of  which  the  action  arose  occurred  on  a  balcony. 
The  balcony  was  covered  by  a  corrugated-iron  roof; 
one  wire  was  carried  about  two  feet  above  this 
roof,  and  the  other  five  feet  above  it.  The  wires 
were  then  stretched  across  the  street  to  the  oppo- 
site building,  and  this  method  of  installation  had 
apparently  been  in  existence  for  some  years,  though 
the  system  had  since  been  altered  in  such  a  way 
that  nobody  was  likely  to  be  injured  by  the  electric 
current.  On  the  19th  of  January  of  last  year, 
plaintiff  had  been  instructed  to  make  some  re- 
pairs to  the  roof  of  the  balcony.  He  was  quite 
ignorant  that  the  wires  were  "  live,"  but  he  en- 
deavoured to  avoid  contact  with  them.  One  of  his 
men  was  working  about  the  centre  of  the  balcony, 
and  plaintiff  stooped  down  to  give  him  instruc- 
tions. Upon  straightening  himself  up  immediately 
afterwards,  he  received  an  electric  shock  and 
became  unconscious.  A  message  was  at  once 
sent  to  the  electrical  depot,  and  the  current 
being  cut  off,  plaintiff  was  released.  He  was  not 
dead,  and  was  conveyed  to  the  hospital,  where  he 
remained  for  five  months.  It  was  alleged  that  the 
Council  had  no  right  to  place  these  wires  in  a 
position  where  they  might  come  into  contact  with 
anyone,  and  by  doing  so  it  was  guilty  of  creating 
what  in  law  was  a  nuisance.  The  council  could  have 
placed  the  wires  at  such  a  height  as  to  be  out  of 
the  way  of  anyone  working  underneath  them,  and 
they  should  have  been  insulated  so  as  to  minimise 
the  danger  of  installation.  Apparently  the  wires  had 
been  originally  insulated,  but  had  been  allowed  to 
get  into  such  a  state  of  disrepair  as  to  become 
dangerous.  In  the  event  the  jury  awarded  the  plain- 
tiff £1,275. 


WORDS    TO    THE    WISE  -  AND    OTHERS. 


ISy  "COMMERCIAL." 


Most  business  people  to-day  will  admit  that  the 
fashion  of  the  times  in  regard  to  methods  in  business 
has  been  set  to  no  small  extent  by  our  cousins  in 
the  United  States.  American  "  hustle  "  has  become 
a  by-word  in  the  world's  work,  and  the  Americans 
have  the  most  up-to-date  methods  in  every  depart- 
ment of  commercial  activity.  Their  machines,  no 
less  than  their  systems,  are  the  products  of  the 
finest  brains  which  thev  can  command,  and  there  is 


little  doubt  that  the  Americans  produce  the  desired 
results.  As  always  happens,  one  finds  the  extreme, 
not  altogether  desirable,  which  comes  with  exagge- 
rated "  hustling  ";  the  extreme  which  defeats  itself 
and  lays  open  to  ridicule  those  who  go  to  such 
extreme.  And  we  in  Europe  have,  in  a  measure, 
become  inoculated  with  modem  ideas  of  "  getting 
there,"  and  in  books  and  newspapers  we  have  been 
told  that  there  was  a  danger  of  our  becoming  "  back 
numbers."  (The  Americanisms  will  perhaps  under 
the  circumstances  be  pardoned.) 

As  a  result  of  this  competition,  in  part,  and  by 
reason  also  of  other  influences  nearer  home,  no  mat- 
ter what  business  one  belongs  to  nowadays,  the 
methods  of  manufacturers,  office  routine,  and  the 
business  of  advertisement,  are  all,  or  nearly  all, 
brought  right  into  line.  Labour-saving  devices  are 
rampant,  from  automatic  stamp  machines  to 
moving  staircases,  and  we  pride  ourselves  that 
this  is  indeed  a  strenuous  age.  Writers  often 
call  it  "  Modern  stress,"  or  something  similar. 
Those  who  are  faddists  or  extremists  in  this 
matter,  label  their  office  walls  with  such  devices 
as,  "  Time  is  Money,"  or  "  Do  it  now,"  or 
"  This  is  my  busy  day."  They  distribute  small 
tracts  to  their  employes,  containing  short  sermons 
of  the  "  Get  on,  or  Get  out  "  variety,  and  impress 
upon  the  recipients  the  importance  of  acting  upon 
the  advice  contained  in  the  said  pamphlets.  Doubt- 
less the  new  methods  are  a  vast  improvement  in 
many  cases  upon  the  ancient  ones,  and  business 
increases  and  dividends  grow.  Workers  of  all  ranks 
ought  to  be  more  efficient  to-day  than  ever,  other 
things  being  equal.  Incidentally  we  ought  really 
to  be  able  to  work  shorter  hours,  but  this  is  not 
done  in  many  cases.  Improved  and  more  general 
education,  coupled  with  modern  systems,  has  natu- 
rally had  a  great  influence  in  the  business  world,  and 
nobody  can  fail  to  profit  by  these  influences  if  they 
use  the  present  opportunities  wisely. 

At  the  same  time,  in  ordinary  everyday  experi- 
ence with  any  business  firm,  one  cannot  help  seeing 
little  indications  of  the  fact  that  some  fall  behind, 
even  when  they  are  most  earnestly  endeavouring  to 
keep  in  front.  Others  are  far  behind  the  standards 
of  usefulness  to  which  modern  education  is  supposed 
to  bring  them.  We  hear  of  a  daily  newspaper  offer- 
ing prizes  for  the  best  applications  for  a  certain 
vacant  situation  in  this  or  that  business  house.  The 
offer  is  prompted  solely  by  the  fact  that  employers 
allege  that  they  receive  very  few  really  adequately- 
expressed  and  properly  written  applications.  The 
employers  complain  of  a  lack  of  the  sense  of  pro- 
portion in  the  candidates,  as  to  the  importance  of 
things  which  matter,  and  those  which  do  not.  If 
these  statements  are  true,  and  there  is  little  doubt 
that  they  are,  workers  should  not  be  surprised  at 
the  prevailing  level  of  wages,  and  certainly  they  are 
not  using  all  their  advantages  wisely. 

Again,  one  receives  an  order  from  a  large  elec- 
trical firm,  accompanied  by  an  inquiry  as  to  when 
the  customer  may  expect  the  goods.  Now  presum- 
ably the  price  was  as  low  as  others,  or  the  order 
would  not  have  come.  The  goods  are  promised  by 
a  certain  date — a  fair  and  reasonable  time.  Then 
the  buyer  threatens  to  cancel  if  the  delivery  is  not 
improved.  "  Very  well,"  he  is  told,  "  cancel  it,  we 
cannot  do  better."  He  does  not  cancel,  however, 
because  he  must  have  the  stuff,  and  could  hardly 
get  it  cheaper  or  quicker  elsewhere.  The  action 
of  threatening  to  cancel  may  be  smart,  but  it  is  not 
business-like  always  to  use  such  bluff. 

Another  order  is  placed  to  deliver  in  fourteen 
days,  as  promised.  The  day  following,  the  buyer 
inquires  if  the  goods  can  catch  a  boat  in  three  days. 
Such  an  inquiry  is  absurd,  and  a  waste  of  time  and 
money.  As  if  one  would  say  fourteen  days  for  that 
which  can  be  done  in  three  or  four  days!  Yet 
these  are  people  who  are  in  business. 

An  American  firm  we  are  told  can  build  a  motor 
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cai  in  half  an  hour.  We  should  nol  expect  them 
to  stock  "iiK  sufficient  spai  kinc  plug  to  la  it  pi  il 
.,    few   >l.i\  i,   ye1  there  are   Engli  h  fai  tdrii 

depend  u] hand  to  mouth  methods  for    >uppli< 

ol  equally  important  accessories. 

Another  illustration  from  the  opposite  side.  \ 
,i\  n.nii,,  i.m  torj  ordei  i  raw  material,  and  recei 
.,  pi  ..mi  c  "i  delivery.  This  deliver}  i  i  nol  kepi , 
and  subsequently  two  further  promises  are  made 
and  broken  in  the  same  manner.  The  goods  remain 
undelivered  after  three  promises,  and  the  only  reason 
for  the  delay  is  laek  of  system.  It  is  worse  than 
useless  to  promise  a  job,  file  away  the  letter  copy, 
and  forget  all  about  it,  until  the  buyer  complains. 
To  repeat  this  cycle  of  operations  twice  alterwards 
is  beyond  all  sense  or  reason.  It  is  done  regularly, 
none  the  less. 

Buyers  would  do  welt  to  state  on*  their  orders,  in 
addition  to  the  exact  description  of  the  goods,  price, 
etc.,  the  time  by  which  they  are  required,  in  those 
cases  where  a  definite  date  is  in  view.  Especially 
does  this  apply  to  short  delivery  dates,  since  if 
no  time  is  mentioned,  the  order  takes  its  turn  in 
company  with  others.  Should  a  short  date  be  named 
it  is  necessary  to  push  the  job  through,  therefore 
it  saves  trouble  to  name  the  date. 

In  the  same  way  it  is  not  fair  to  rush  people  for 
goods  which  are  not  to  be  used  for  some  consider- 
able time.  Apart  from  the  question  of  the  capital 
which  may  be  locked  up  in  such  material,  while 
awaiting"  delivery  instructions,  the  manufacturer 
often  finds  it  difficult  to  keen  to  time,  with  such 
orders  as  are  really  urgent. 

A  more  serious  and,  it  is  to  be  feared,  more  gene- 
ral, defect  in  workers  than  any  of  the  foregoing, 
is  the  prevalence  of  the  liability  to  error.  We  heat- 
people  say  that  men  who  make  no  mistakes,  never 
make  anything,  but  some  there  are  who  never  make 
much  else  but  mistakes.  No  one  is  infallible,  and 
the  opportunity  for  errors  is  great;  but  one  thing 
must  be  lacking-  from  an  otherwise  capable  person, 
when  he  makes  these  mistakes  regularly.  That  is 
concentration :  and  if  that  quality  took  the  place 
now  allotted  by  many  to  mere  hustling,  we  should 
have  greater  freedom  from  error.  All  the  above 
matters  may  appear  on  the  surface  as  trifling,  yet 
they  make  a  considerable  difference  when  they  occur 
frequently.  A  little  forethought  obviates,  on  occa- 
sion, much  unnecessary  trouble. 


TRADE    STATISTICS    OF    SPAIN. 


The  figures  given  below  show  the  imports  of  electrical  and 
similar  goods  into  Spain  during  the  year  1912,  according  to  the 
official  statistics  recently  issued.  It  will  be  observed  that  there 
is  a  predominance  of  German  trade  in  practically  every  branch. 
The  figures  for  1911  are  given  for  purposes  of  comparison,  and 
notes  of  increases  and  decreases  have  been  added:  — 

Dynamos,  electric  motors,  induction  coils, 
resistances,  transformers,  etc.,  up  to  400  kg. 
weight. — 


From  Germany 
,,      France 
,,      Great  Britain  ... 
„      Switzerland     ... 
,,      Other  countries 

Total 


1911. 
Pesetas. 
3,173,000 
453,000 
324,000 
177,000 
174,000 


1912. 

Pesetas. 

3,692,000 
638,000 
568,000 
106,000 
453,000 


Inc.  or  dec. 
Pesetas. 


519,000 
185,000 
244,000 
71,000 
279,000 


4,301,000       5,457,000      +1,156,000 


Ditto,  weighing  from  401  to  2,500  kg- 

From  Germany        ...       2,278,000 

,,      France  ...  240,000 

,,      Great  Britain  ...  333,000 

„      Switzerland     ...  187,000 

Other  countries  145,000 


3,054,000 
299,000 
430,000 
281,000 
552,000* 


776,00) 

59,000 

97,000 

94,000 

407,000 


Total         ...        3,183,000       4,616,000      +1,433,000 
*  U.S.A.,  397,000. 


1011. 
Ditto,  im  ighing  from  2  S01  to  5,000  '  •/ 

lr il  r  iii;i M  v 

,,      Switzerland 
,,      Oth.  v  .-.iii.i  ■ 


1011 
PewtM. 


I  tj  <  .  M 


■ 


Total 

000 

IP 

1  Grei 

it  Britain,  I 

Ditto,  weighing  ""■■ 

■    1  a 

I  r .in  <  lermany 
l  i 

( Ireat  Britain  ... 
,,     Switzerland 
,,     Other  countries 

142,000 

194,000 

542,000 

17,000 

8,000 

165,000 

820,000 

0,07     •• 

17,000 

• 

Total 

3,960,000 

l. 

\ccumvlaiors  and  electric 

batterii 

Prom  Germany 
,,      Pranci 
,,       Great  Britain  ... 
,,      Other  countries 

113,000 
46,000 
8,000 
20,000 

104,000 

79,000 

7,000 

30,000 

9,000 
+     33,000 

1,000 
+     10,000 

Total 


187,000 

Gables  and  wires  for  electricity,  with  or  without 

insulating  material,  of  1  cm.  dia.  or  more. — 

From  Germany         ...        1,381,000        1,151,000 

„      Great  Britain  ...  18,000  645.000 

..      Other  countries  74,000  249,000 


220,000      +     33,000 


230,000 
627,000 
175,000 


Total  ...        1,473,000 

Ditto,  less  than  1  cm,  in  din. — 
From  Germany 


2,045,000      +    572,000 


France 

Great  Britain  ... 

Other  countries 

Total 


135,000 

78,000 

■JU.IHHI 

16,000 
249.000 


122,000 
74,000 

384,000 
14,000 


-  13,000 

4,000 
+  364,000 

-  2,000 


594\000      +    345,000 


Telegraph  and  telephone  apparatus, 
electric  meters  and  parts. — 


From  Germany 
,,      Belgium 
,,      France 
,,      Great  Britain    • 
,,      Sweden 
,,      Other  countries 

Total 
Arc  lamps. — 
From  Germany 
France 
,,      Great  Britain  ... 
,,      Other  countries 

Total 
Carbons  for  arc  lamps. — ■ 
From  Germany 
, ,      France 
„      Great  Britain  ... 
Other  countries 

Total 
Electrodes. — 
From  Germany 
„      Italy 

Other  countries 


1,106,000 

123,000 

259,000 

166,000 

97,000 

37,000 


1,122,000 
77,000 
324,000 
204,000 
119,000 
120,000 


16,000 
46,000 
65,000 
38,000 
22.000 
83,000 


1,788,000       1,966,000      +    178,000 


150,000 
30,000 
18,000 
11,000 

209,000 


157,000 
25,000 
10,000 
10,000 


202,000      -        7,000 


7,000 
5,000 
8,000 
1,000 


103,000  94,000  9.000 

22,000  22,000 

5,000  3,000  -        2,000 

3,000  4,000  +       1,000 


133,000  123,000 


Total 
Incandescent  electri 
From  Germany 


lamp; 


France 

Great  Britain  . . . 

Ohter  countries 

Total 


35,000 
34,000 
14,000 

83,000 

mounted. 

3,348,000 

152,000 

60,000 

173,000 


-  10,000 

-  16,000 
+  21,000 
+  2,000 


19,000 
55,000 
16,000 


90,000      +       7,000 


4,733,000 
158,000 
334,000 

566,000* 


3,733,000       5,791,000 
*  Austria,  466,000 
Ditto,  unmounted . — 
From  Germany         ...  8,000  - — 

„      France  ...  1,000 

,,      Other  countries  1,000 


Total 

Hydraidic  motors. — 

From  Germany 

,,      France. 

Great  Britain  ... 

Switzerland     ... 

„      Other  countries 

Total 


10,000 

1,192,000 

134,000 
92,000 

110,000 
13,000 


1,135,000 

127,000 

7.000 

27S.000 
16,000 


+1,385,000 

+  6,000 
+  274,000 
+    393,000 

+2,058,000 


S.000 
1.000 
1,000 

-   10,000 


-  57.000 

7.000 

-  85,000 
+  168,000 
+   3,000 


1,541,000   1,563,000  -+  22,000 
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1911. 

l!U2. 

Inc.  or  dec. 

Pesetas. 

Pesetas. 

Pesetas. 

Sfeatn  and  pas  engines. 

fired. — 

From  Germany 

1,018,000 

1,300,000 

+    282,000 

Great  Britain   . 

857,00(1 

762,000 

-      95,000 

France 

184,000 

388,000 

■     104,000 

Belgium 

175,000 

226,000 

+     51,000 

.,      Other  countries 

105,000 

180,000 

+     75,000 

lotal         ...  2,339,000  2,756,000  +    417,000 

Cylindrical  sicant  boiler t. — 

Prom  Germany        ...  483,000  329,000  -    154,000 

,.      Great  Britain  ...  696,000  600,000  196,000 

I                     ...  '.(00  63,000  126,000 

..      Belgium          ...  122,000  71,000  51,000 

.,      Other  countries  14,000  25,000  +     11,000 

Total         ...  1,504,000  988,000  -    516,000 

Multitubular  boilers. — 


From  Great  Britain... 

2.062,000 

2,944,000 

+ 

882,000 

Germany 

629,000 

652,000 

+ 

23,000 

Belgium 

181,000 

165,000 

16,000 

France 

285,000 

633,000 

+ 

348,000 

Other  countries 

26,000 

168,000 

+ 

142,000 

Total         ...        3,183,000       4,562,000      +1,379,000 
Note.— 25  pesetas =£1. 


ELECTRICAL    TRADE    IN    INDIA. 


Developments  in  Simla. 


The  American  Government  have  issued  a  report  by  a  Special  Com- 
missioner, who  has  recently  been  touring  in  India  on  the  possi- 
bilities of  trade  in  electrical  appliances  in  Simla.  In  the  course 
of  this  report  the  Commissioner  states  that  in  proportion  to  its 
population  Simla,  the  summer  capital  of  India  and  the  brilliant 
social  centre  of  Southern  Asia,  situated  at  over  7,000  ft.  elevation 
in  the  Himalaya  Mountains,  promises  to  become  the  most 
important  market  in  India  for  electrical  appliances.  Since 
August  1st,  1913,  when  a  water  power  installation  of  about  600  kw. 
became  available  for  public  purposes,  in  addition  to  private  instal- 
lations already  existing  at  the  Viceregal  Lodge  and  the  official 
residences  of  the  Lieutenant-Governor  of  the  Punjab,  the  Com- 
mander-in-Chief of  the  India  Army  and  the  United  Service  Club, 
the  demand  for  electrical  energy  for  house  lighting  and  power  in 
Simla  has  to  such  an  extent  exceeded  what  was  anticipated,  that 
the  municipal  committee  has  already  had  to  consider  whether  the 
existing  plant  should  be  increased  in  the  immediate  future.  When 
all  the  more  urgent  demands  are  supplied,  probably  this  year  the 
existing  plant  will  not  suffice  for  any  of  the  further  demands 
which  will  almost  inevitably  be  made  as  the  use  of  electric  light- 
ing spreads  to  private  houses. 

Under  the  schedule  of  rates  which  has  been  announced  by 
the  Simla  municipality,  electricity  will  be  cheaper  in  Simla  than 
in  any  other  part  of  India  :  in  fact,  it  is  anticipated  that  it 
would  be  cheaper  in  Simla  to  use  electiicity  than  kerosene  oil. 
Owing  to  the  many  different  purposes  for  which  electricity  will 
be  required,  and  the  many  different  types  of  consumers,  it  has  been 
considered  advisable  by  the  municipality  to  adopt  several  alterna- 
tive tariffs,  each  of  which  is  best  suited  frr  certain  types  of  con- 
sumers. One  is  a  statutory  flat-rate  system  which  will  be  employed 
by  consumers  who  wish  to  have  their  supplies  metered,  and  amounts 
to  2d.  per  unit  for  motive  power  only,  and  a  rate  of  Id.  per  unit, 
subject  to  a  discount  of  25  per  cent,  during  November,  Dec-f  mber, 
January  and  February,  for  heating  and  cooking  only,  and  Id.  per 
unit  for  all  other  purposes,  together  with  a  charge  of  Is.  4d.  per 
month  for  meter  hire.  Another  rate  is  for  email  lighting 
consumers  lequiring  not  more  than  five  lamps,  who  will 
use  electricity  for  lighting  purposes  only,  and  consists  of  a 
charge  of  Is.  per  30  -  watt  lamp  installed,  or  equivalent  per 
month.  Another  rate  is  for  domestic  and  residential  consumers 
who  wish  to  use  electricity  for  general  purposes,  such  as  electric 
irons,  kettles,  lighting  and  heating.  This  amounts  to  3:5s.  6d.  per 
kw.  per  month  for  all  purposes  for  domfstic  use  up  to  2 J  KW,  only, 
except  during  November,  December,  January  and  February  when 
the  limit  is  raised  to  5  kw.  These  rates  are  subject  to  .">0  per  cent, 
discount  during  the  four  months  named.  The  reduced  prices  8Dd 
increased  limits  for  use  of  electric  <  uirent  in  winter  are  due  to  the 
population  of  Simla  being  reduced  during  this  season  to  about  one- 
half  of  what  it  is  during  the  summer  months. 

In  a  pamphlet  which  the  Simla  municitality  has  recently  issued, 
it  is  mentioned  that  electrical  energy  can  now  be  used  for  so  many 
varying  purposes  that  it  is  anticipated  that  it  will  eventually  dis- 
place many  of  the  existing  methods  at  present  in  vogue  in  Simla 
lor   heating,   water-boiling,  ironing,    cooking,   motive    power.    kc. 

The  pamphlet  enters  very  fully  into  the  household  uses  of  elec- 
tricity  and   the    apparatus    therefor — vacuum    cleaners,    electric 


angethis  (which  completely  replace  the  ordinary  Indian  charcoal 
angethi,  but  have  many  advantages  over  the  charcoal  angethis, 
enabling  them  to  be  ueed  in  addition  for  purposes  for  which  the 
charcoal  angethi  is  distinctly  dangerous,  owing  to  the  noxious 
fumes  given  off),  electric  irons,  fans,  hand-drills,  water  boilers,  &c. 
For  construction  of  wiring  systems  on  consumers'  premises,  the 
Simla  municipality  has  approved  of  certain  contractors  and 
electrical  engineers  who  may  make  their  own  arrangements  with 
customers.  These  firms,  therefore,  will  doubtless  handle  all  the 
Simla  business  in  connection  with  electric  supply  extensions. 
They  expect  also  to  do  a  very  large  business  in  the  sale  of  electrical 
appliances.  In  conversation  with  the  manager  of  one  of  these 
firms,  it  was  suggested  that  all  kinds  of  electrical  appliances  and 
novelties,  especially  in  connection  with  heating,  would  doubtless 
find  a  good  market  in  Simla.  Owing  to  the  high  elevation  of  the 
oity  and  its  proximity  to  the  Himalayas,  the  climate  even  in  the 
summer,  may  require,  at  least  in  the  evenings,  the  use  of  heating 
appliances.  It  will  not  be  until  the  spring  that  all  the  extensions 
will  be  completed,  so  that  most  residences  can  be  provided  with 
electric  current,  but  even  now  there  is  large  inquiry  concerning 
electrical  appliances. 

It  ip  anticipated  that  it  will  cost  less  to  heat  a  Simla  house  with 
electricity  than  with  either  wood,  coal,  or  kerosene  oil.  For 
smaller  houses,  in  order  to  lessen  fire  risks,  the  voltage  will  be 
brought  down  by  transformers  from  220  to  110  volts,  so  that 
replacements  for  heating  of  220  and  1 1 0  volts  will  be  required.  The 
municipality  will  supply  alternating  current  in  all  cases  at  a  fre- 
quency of  50  cycles  per  second  and  at  the  following  pressures  : — 
Single-phase  low  pressure,  220  volts ;  three-phase  low  pressure, 
380  volts  between  phases;  three-phase  high  pressure,  2,200  volts 
between  phases.  Except  in  special  cases,  demands  for  connections 
up  to  2i  kw.  will  be  supplied  from  one  'phase  only.  Above 
2  J  kw.  consuming  devices  must  be  divided  into  two  or  more 
approximately  balanced  circuits  and  will  be  supplied  from  more 
than  one  phase. 

It  was  mentioned  that  among  the  native  population  the  electric 
appliances  known  as  angethis  would  be  in  specially  great  demand 
for  heating  and  simple  cooking  :  these  should  be  equipped  with 
quartz  element  disks  in  the  middle,  which  could  be  turned  in 
a  stand  up  and  down.  The  stands  ought  not  to  be  over  6  in.  high, 
for  the  reason  that  the  natives  do  not  sit  on  chairs,  but  squat  on 
the  floor,  so  that  higher  than  a  few  inches  would  be  inconvenient 
for  resting  the  feet.  Three  kinds  of  lamps  are  now  on  the  market 
at  Simla — Osrams,  Mazdas  and  Wotans. 

The  Simla  hydro-electric  scheme,  which  makes  possible  the 
large  use  of  electrical  appliance  at  this  summer  capital  of  the 
Indian  Empire,  and  which  was  completed,  except  for  house  exten- 
sions and  connections,  on  August  1st,  1913,  has  been  carried  out 
for  the  dual  purpose  of  supplying  electric  light  and  energy,  and  of 
furnishing  energy  for  pumping  water  to  augment  the  present 
supply. 

The  requisite  power  is  being  obtained  by  taking  water  from  the 
Nauti,  a  tributary  stream  of  the  River  Sutlej.  and  by  leading  this 
water  down  an  open  concrete  flume  to  the  turbines  and  generators. 
In  order  to  divert  the  water  of  Nauti  into  the  flume,  a  weir  has 
been  constructed  across  the  stream,  with  its  crest  2  ft  above  the 
general  bed  level  of  the  stream.  The  weir  is  constructed  of 
galvanised  iron  wire  crateB,  averaging  about  5  x  5  x  5  ft.  each, 
which  are  filled  with  bowlders,  and  are  placed  in  a  trench  aoross 
the  stream  about  15  ft.  below  bed  level. 

On  the  bowlder  crates  the  weir  proper  has  been  made  of  con- 
crete, faced  with  cut  stone  in  cement,  and  over  this  weir  all  floods 
will  paBs  while  diverting  the  ordinary  low  water  flow  into  the 
flume  head.  As  extraordinarily  dangerous  ground  was  met  in  the 
hillside  immediately  below  the  intake  chamber,  it  was  here  found 
necessary  to  tunnel  straight  through  this  into  the  hillside  and 
come  out  some  800  ft.  downstream,  clear  of  floods  and  bad  ground. 
The  concrete  flume  proper  here  commences.  This  flume  is  4  ft.  X 
2  ft.,  and  it  winds  along  the  hillside  at  a  slope  of  1  in  1,000  for 
about  1  mile,  where  it  pierces  through  a  promontory  by  a  tunnel 
7  ft.  X  6  ft.  cut  out  of  the  solid  rock.  This  tunnel  gave  great 
trouble  during  construction,  owing  to  the  lack  of  skilled  labour  and 
the  difficulty  in  getting  down  suitable  drilling  plant  to  the  inacces- 
sible spot  where  it  is  situated. 

After  emerging  from  this  tunnel  the  flow  continues  in  the  open 
flume  for  about  another  mile  to  a  large  reservoir  to  hold  an  eight 
hours'  full  working  supply  of  6,260,000  gallons,  which  has  been 
constructed  on  a  suitable  spur.  The  flume  where  it  crosses  a  small 
creek  called  the  Jaori,  passes  through  a  reinforced  concrete  box 
girder  of  30  ft.  clear  span  resting  on  dry  stone  masonry  abutments, 
and  it  is  also  covered  over  in  places  where  it  has  been  con- 
sidered that  the  hillside  above  was  dangerous  and  likely  to 
slip.  Three  settling  tanks,  provided  with  suitable  parabolic  scour 
outlets,  have  been  constructed  at  intervals  along  the  flume  line  to 
intercept  all  silt  which  might  be  brought  down  with  the  water, 
and  in  the  large  storage  reservoir  arrangements  are  provided  for 
scouring  out  the  silt.  Also  at  certain  selected  spots  where  the 
hillside  permits,  overflows  have  been  provided  which  would  come 
into  action  if  the  flume  were  damaged  and  blocked  in  any  way. 

From  the  flume-proper  terminus  at  the  storage  reservoir  the 
water  is  led  to  the  head  of  the  penstock  pipes  through  a  reinforced 
concrete  pipe,  40  in.  in  diameter,  which  is  buried  in  a  track  about 
1,000  ft.  long.  At  the  end  of  this  pipe  the  headstock  chamber  is 
constructed,  and  out  of  this  the  six  steel  penstock  pipes,  16  in.  in 
diameter,  lead  down  to  the  power-houBe,  which  is  546  ft.  below. 

The  power  house  is  designed  in  two  complete  halves,  and  also  so 
arranged  as  to  permitan  extension  being  added  to  it  when  required, 
but  at  present  only  three  out  of  six  machines  have  been  installed. 
Each  half  of  the  power  station  will  contain  three  Pelton  wheels, 
coupled  direct  to  a  three-phase  alternator  of  250- kw.  capacity,  at  a 
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ip«ed  of  600  b  P.M.,  a  voltage  of  1,900  volts  between  phases,  and 

ik  fri'i|uenoy  of  SO  cyoleH  pur  hccoikI.  Thine  iiltornutorn  un?  excited 
by  two  direct-coupled  exciter*,  mounted  on  thn  ends  of  the  shafts 
of  the  two  centre  machines  for  starting  operation!,  ami  also  from 
a  Heparate  motor-driven  exciter  set.  I'owcr  L|  conveyed  from  each 
alternator  to  the  power  house  switchboard  through  three-phase 
rubber  cables,  and  from  the  bus-bars  power  will  be  taken  through 
oil-switch  panels  to  a  setof  three  2150-kw.  single-phase,  step-up,  oil- 
cooled  transformers,  which  will  be  situated  in  a  separate  trans- 
former room,  where  the  voltage  will  be  stepped  to  1 15,000  volts. 


Reybolle  Switchgear  at  Wolverhj 


Electricity  Works. 


Control  Wall,  Reybolle  Switchgear,  Wolvebhampton 

The  smaller  town  of  Chair,  a  few  miles  away,  also  receives 
electric  power  from  this  system.  The  transmission  line  to  Simla 
is  about  9  miles  long,  and  the  one  to  Chair  is  about  12  miles  long-, 
while  a  third  line  is  also  being  laid  from  Simla  to  Chair,  7i  miles 
long.  This  system  of  transmission  lines,  forming  a  triarjgle,  has 
the  merit  of  being  able  to  send  current  round  any  two  of  them 
should  any  one  of  the  three  be  broken.  The  Chaba-Simla  and  the 
Simla-Chair  lines  are  supported  on  wooden  structures,  with 
short  spans,  while  the  Chaba-Chair  line  is  supported  on  steel 
structures,  with  spans  averaging  1,000  ft.,  with  a  maximum 
of  3,500  ft.  All  the  lines  are  composed  of  three  copper  wires 
spaced  4  ft.  apart  in  a  triangle,  and  are  protected  at  points  where 
trouble  from  lightning  is  anticipated  by  superimposed  steel 
earth  wires.  The  structures  also  carry  telephone  wires,  which 
run  to  all  points  where  needed.  The  poles  for  street  light- 
ing will  be  fitted  with  one  or  two  tungsten  filament  lamps,  con- 
trolled at  suitable  spots  by  hand  or  automatic  time  switches. 
These  lamps  will  be  of  60  to  80  c.p. 


A    RECENT    ARMOURED    SWITCHBOARD. 

ben 

,,,  talli  <l    in    p  ""•  controll  '•",t> 

,l„.  p,  i  ty  afforded 

,  nolo '.i  all  condui  toi     rod  tl n  i  .  i  '■'■■   '••'  '"  wul* 

II ipanying  views,  figs.  1  and  2  unpw 

of  tin  i  apparatu    incorporating  the  sbov<  P»ed 

to  (he    pa  ifii  ati  a  oi   Mi      •    I     Allen, 
Chief  Engineer  and  General  Manager  to 
the   Wolverhampton   (  orporation 
tri,  ,!■,    Departnu  nt,  by  Met  i      BeyroBe 

ltd.,  "I  rlebburn- 
tlns  instance  thi  i  vitcbgi  ai 
behind  a  wall  upon  which 
the  r*  mtrol  gear,  instruments, 

i  tc.     I  b(       ■  >»<  be    are  provided 

lanical      remote-control,      ■  p 
through  the  wall  bj   m>  an    ol  a  band- 
wheel.  . 

The  gear  at  present  includes  panels 
for  controlling  three  1,50        0      •• .  tur- 

ycles); 
two  motor-generatorej  a  La  Cour  con- 
verter; and  two  group  fo  d 

Two  additional  panels  are  about  to  be 
added    to   control    a   S.OOft-KW.    turbine 

;  rator  and  a  mot 

Duplicate  bus-bars  are  provided,  inter- 
connected by  a  1,200-ampere  non-auto- 
matic oil-bre»k  switch.  Any  switch  may 
be  readily  connected  with  cither  bus-bar 
by  inserting  plug  contacts  of  th 
aligning  circular  pin  type,  into  their  re- 
spective, sockets  on   the   switch. 

Carriage-type  switches  are  employed 
with  a  suitable  interlock  which,  upon 
the  withdrawal  of  a  switch,  ensures  that 
the  circuit  is  broken  under  oil  and  not 
on  the  main  or  isolating  contacts,  thus 
eliminating  the  possibility  of  external 
arcing.  . 

The  handlegear  closing  mechanism  is 
mounted  on  the  switch  top-plate  casting, 
and  is  coupled  to  the  handwhe.el  on  the 
front  of  the  wall  by  means  of  a  spindle 
through  cut  gearing.  "Free  handle 
is  obtained  in  all  positions,  and  the 
switches  may  be  operated  when  racked 
out,  for  inspection  purposes. 

In  order  to  successfully  deal  with  the 
abnormal  conditions  obtaining  on  short 
circuits,  very  heavy  oil  tanks  are  pro- 
vided and  relief  valves  are  fitted  to  the 
top  plates  or  covers,  the  latter  being  ot 
well  ribbed  cast  steel.  For  the  tanks 
steel  boiler  plate  is  employed  with  welded 
joints,  the  supporting  bolts  being  closely 
spaced  and  of  ample  section  ;  the  tanks 
are  lined  with  wood  with  partitions  be- 
tween phases.  Relief  is  thus  afforded  to 
any  internal  pressure  in  the  tanks,  while 
a  very  rapid  break  at  the  contacts,  under 

«a.  large  head  of  oil,  as  far  as  possible 
eliminates  sustained  arcing. 
.The  bus-bars  are  supported  by  porce- 
lain insulators  in  suitably  shaped  cast- 
iron  enclosures,  the  latter  being  filial 
with  high  quality  insulating  compound 
after  assembly. 

The  cables  enter  tri  furcating  boxes  be- 
low the  gear,  the  boxes  being  bolted  to 
a  chamber  which  contains  the  necessary 
current  transformers  and  sockets  for  the 
potential  transformer  high-tension  fuses. 
The  latter  transformer  is  mounted  in  a 
case    supported    in    front    of    openings 
through  which  the  fuses  pass  and  these 
are  inserted   with  an   insulated  handle. 
The  fuse   when  in  position  is  well  pro- 
tected mechanically  by  a  stout  poreclain  insulator  which  com- 
pletely encloses  it' and  at  the  same  time  avoids  any  exposed 
connections.  . 

All  apparatus  is  built  to  jig  in  order  to  secure  complete 
interchangeability. 

The  "control"  wall  is  covered  with  white  tiles  and  carries 
all  the  instruments  and  apparatus  necessary  for  efficient  work- 
ing. 

The,  generators  are  excited  from  common  bus-bars,  to  meet 
the  special  requirements  of  the  station,  and  these  bars  are 
mounted  on  the  front  of  the  wall  near  the  ceiling,  with  the 
D  P  field  switches  immediately  below.  The  latter  are  operated 
through  links  bv  handles  beside  the  main  switch  handles, 
with  which  thev'are  interlocked,  thus  rendering  it  impossible 
to  open  a  field  switch  with  the  main  switch  closed  or  to  close 
a  main  switch  without  first  closing  the  field  switch. 

\bove  the  main-switch  handle  is  a  box  with  illuminated 
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coloured  windows  indicating  whether  the  main  switch  is 
•■OFF"  or  "ON"  or  whither  connected  to  "TOP"  or 
"  BOTTOM  "  bus-bare.  The  lamps  are  controlled  by  suitable 
switches  on  the  handlegear  and  the  bus-bar  label  indicator. 
Jn  the  centre  chamber  of  the.  box  arc  housed  the  voltmeter 
and  synchronising  plug  sockets. 

A  large  swing  frame  hinged  to  the  wall  at  the  extreme  end 
of  the  board  carries  the  various  voltmeters  and  synchrbnscopes. 
'The  space  below  the  main-switch  handle  is  occupied  with  a 
hinged  frame  npon  which  the  relays  [overload  and  reverse 
current)  time  limit,  and  potential  fuse  boxes  are  mounted, 
thus  rendering  these  items  verj  accessible  for  inspection  test- 
All  wiring  to  the  instruments  and  other  fittings  on  the  wall 
is  run  through  1',-in.  brass  tubing  with  inspection  joints,  thus 
completing    the    system    of    armouring;    at    the    same    time    nil 

wins  are  easily  reached,  and  for  distinction  they  are  of 
different  colours. 


NEW    PATENTS    APPLIED    FOR.     1914. 

(NOT  YET   PUBLISHED.) 


Compiled   i  xpressly    lor    this    journal    by    Messrs.    W.    I'.    Thompson    &   Co., 
Electrical     Parent     Vgents,    285,    High     Holborn,     London,    W.C.,    and    :it 

Liverpool  and  Bradford,  to  «l all   inquiries  should  be  addressed, 

7  257      "  Svstem  of  duplex   wireless  or   mutipleS   wireless  telegraphy  or  tele- 

s     I).    WILLIAMS,      March  23rd. 
7.2iii;     "Electrical    burglar    alarms."      \    /mniv,      March    23rd.      (Oonven- 

.  .  March  26th,  1913,  Germany.)    (Complete.) 
7.274.    "  Electrostatic    separators   fur   soriin^   out    the   constitutenl    parte   "( 
commodities    according    to    their    permeability."      A.    BlBOLlNI    and    I'.    Kiboni. 
March  23rd. 

7,298  "  Electric  lamp  sockets."  R.  I!.  Benjamin.  March  23rd.  (Convention 
date,    Ipril    llih,   1913,   United   States.)     (Complete.) 

7  nil.     "Tubular     support     lor     electric     luminous     Mjjnv"       G.     WeiSsmAN. 
March  23rd.     (Convention  date,   Mafch  3Lst,   1913,  France.)     (Complete.) 
7.31K.     '•  Indicators  an. I  order  telegraphs."    A.  H.  Pollen  and  II.  [Sherwood, 

23rd. 

7.327.     "Apparatus  (or  supervising   telephone  exchanges  working  on   a   semi- 
automatic  system."     Siemens  ^    HalskE   AkT-Ges.     March   -3rd.      (Convention 
M  ,,.1.  25th,    1913,  '•>  rmanj   I     (Compli  te  | 

7.331.    "  Telephone  Systems."    E.  A.  Graham.     March  23rd.    (Complete.) 

7,336.  "  Electro-magnetii  means  (or  vibrating  piano-strings  and  the  like." 
A.  II    Mutki  and  V.  II.  i.    Martin.     March  23rd.     (Complete.) 

7.342.    "Electric  motors-."     I.   G.   Kennard.     March  23rd. 

7.IK1     "  Electrical  heaters."     G.  C 'ER.     March  24th. 

7.437.  "  Apparatus  for  win. lint;  lappings,  wire,  or  the  1  ik.-.  upon  ring-shaped 
roils  or  othei  bodies  ol  simitai  shape  "  mivins  Bros.  .V  Co.,  LTD,  (Siemens 
.\    Il.,l-k,    Alii'..        ',   mi      March  24th.     (Complete.) 

7  440.     "Apparatus    for    controlling    electric    or    othrr    lighting    svsi.ins    bj 
the  anion  of  a  selenium  or  other  light  sensitive  cell."    C.  J.  Tt  rner. 
24th. 

7,451.  "  Automatic  regulation  of  electric  arcs."  E.  Girardeau,  March  24th. 
(Convention  date,  April  1st,  1913,  Belgium.)    (Complete  ) 

7,4.14.    "  Unspillable  valve   lor   portable  batteries  with   liquid  electrolyte!     ('•■ 
ind  I..  Fielder.    March  24th. 

7,4...",.  "  spina'  terminal  loi  clecirii  batteries."  (..  Pearson  and  I..  Fielder. 
March  24th. 

7.H.2  "Method  of  and  apparatus  (or  indicating  or  signalling  the  rise  ol 
water  level."  VertRIEBSCES.  Magnet-ElektrisCHEM  APPARATE  M.B.H.  March 
24tli.      (Convention   date,    May   9th,   1913,   Germany.)     (Complete.) 

7  1(1.".      "System   of   selective   electrical   distribution."     C.   F.   Kettei 
\\       \     Ciirysi        March    24th       (Divided    Appln.    on    7,545   13.)      March    31st. 
(Convention  date,  November  20th,   1012.   United   States.)     iplete.) 

7.4IJO.  "  Reinforced-concrete  telegraph  or  telephone  pole."  J.  Jancso. 
M.,r,  I,   24th 

7,498      "Electric    lamps."      !■:     V.    (.uatzk       March    25th. 

7, .".i:i     "  Telephone  switches."    T.  Green.    March  25th. 

7,7,42.    "  Electrii     Generators    (or    linhtinr;    mechanically-propelled    vehicles." 

II  i     ll    Smyth      March  25th. 

7.:.44.  "Casing  lot  electrii  cable!  oi  pip<  conveying  ttluminating  gas  or 
other  fluid  "    II.  <  .  Scharker  ami  V.  I..  Frommon.     March  25th. 

7,548  '■■.!,  ms  I,, i  and  methods  ol  reducing  the  frequency  ol  an  electric 
current  I  tatic  transformers."     A.  M.  'I  kYLOR.     March  25th 

7,569       "   P Si    for    manufacture   of    hard    Compositions    of    matt,  i    from    alde- 

ives  and   phenols  with   tars,   turpenti I,   .aid   related 

K.     I  IRASSOFT.      Mar,  1,    25th. 
'.'ST.IV     VON     III  TSCIIIKk     am!      \      CROON         March 

25th     (Compl, 

...     ,lri\ina    mechanism    lot    talking    machine*."      E.    Kramer. 
March  25th.     (Convention  date,  April   18th,   1913,  German)  I     (Complete.) 

7,579       •     i  ,.|    /ir„     In, in    solutions   ,,1    /in,     siilpti  a.  I        | 

III  NT  and    N.  .    1.  (.11, i, in       Ma,,  I,   25th. 

'Switches  foi  tramways  and  tl„   like."    A.  Wilkinson.     March  25th. 
i(  omplete.) 

J.   Stoni    ,\   Co.,   Ltd.,   and  A.   II. 
DARklfe.    March  25th. 

7.690.  "  Dynamo-electrii  machines'."  ,|.  st,,vk  ,\  Co.,  Ltd.,  ami  A.  II. 
D.iuKtH,     Man  l,  25th, 

7.691,  "  Metd  lii.itn,  at     lighting-devici    "       v-B-C-Schrmttlamfen     G.m.b.H. 
ith      (Convention  date,   No»embet    20th,    1919    '  Completi   ! 

■  Holders    ,,f    i,„  anden  ■  nl    electrii     I  imps  "      if      Edward      ind     I 
I', in  tips    Ji  s.      Mar,  li  26th. 
7C77  i  "    J.'Cpl  lass  ,s       Man  I,  26th. 

7,882     "  Incandescent  electrii   lamps"    British  Thomso    H Co     in 

(Allgemeine   Elektricitats-Ges.,  Germany)      March   .'oil 

■    Methods  ol  synchronising  rot  Siemens 

SeHUOKERfwRRKE  Ii.m.bII.     March  26th,     (Coi  \pril    16th,    1913, 

Germany.)     (Complete.) 

switches."    R.  Bosch  "(Firm  of).     March  26th.     (O 
bru'ary  21st,  11(14.  Germany.)     K  ompleti  .) 

,.,i  pot  table  *  i 
R,  llosrii  (Firtn  ofj.     March  26th.     (Convention  date,  Jon.-  Tt  li ,  1913,  Germany.) 

(Complete   , 

7.f;ir2     "  c.nta,  t-hreaker    device    lor    electromagnetic    vibrating    members." 
A    ll     Maitri   and  V.  II.  Q.  Martin     March  26th.     (Complete.) 
7.6*4     "Sell-exciting   high-frequerlc)    machim        I     I . 


i  mot  "     l     (      i,      M  ,,,l,  26th 

7,699  "  Hydrodynamic  speed  Indicators  lor  ships."  A.  K.  SPILLEMABKIR. 
March  2Gth.     (Complete.) 

7.701 .  "  Portabl,  transmitters  (or  wireless  telegraphy."  I..  B.  Mtiiris. 
March  26th. 

7.715.  "  Method  ol  preparing  highly  magnetic  iron  and  allied  metals." 
I''.   11.   Lorino.      March  27th. 

7.717.  "  Fool-proof  and  safety  automatic  cell-charging  switch  and  holder 
id   the  like."     T.    M.    LlNCARD,      March  27th. 

7,731.  "Electrical  selective  systems."  II  G.  White  and  I.  II.  Parsons. 
March  27th. 

7.7t(i.    "Combined  dynamo  electrii  ...   motor."    \V.  Fox. 

March   27lh. 

7.7IJ0.  "  Memorandum  hoards  lor  us,-  in  connection  with  telephones  and  the 
manufacture  thereof."    J.  F.  SESSLEB  \,,s   HerziNGER.     March  27th.  (Complete.) 

7,761.  "  Method  and  apparatus  roi  the  internal  irradiation  of  the  human 
l„„l\     l,\     in,  ,,ns    ,,(    rays    emanating    from    a    Rontgeri-tubi  <<urce. 

E.  Pdiii..  March  27th.  (Convention  date,  March  89th,  1913,  Germany.) 
(Completi  .) 

7,766.    "Eli  rs."     M     ll staedter.     March  27th.     (Conven- 

tion   date,    March    27th,    11113,    I   nited    Stales.)      (Complete.) 

7,772  "Telephones,  phonographs  and  such  like  apparatus. "  A  S  BOWLEV, 
March   27th. 

7,774.  "Apparatus  for  suspend  i  ne,  an  lumps  :o,,l  other  alleles."  A.  E. 
^ Match   27lh. 

7,77:1.  "Commutators  f,,,  dynamo-electric  machines."  Siemens  linos. 
Dynamo  Works,  1.ti>.  C.  P.  Bramloy  and  T.  A.  Wisdom.  March  27th. 
(Complete.) 

7.7S3     "Dynamo-machines."     II.  Leitner.     March  27th. 

7,788.  "Devi,,  l,,i  obtaining  Rontgen  riy  exposures,"  G.  lit  icky  March 
27th.  (Addition  to  2,815714.  Convention  date,  April  7th,  1919,  Germany.) 
(Complete.) 

7.702.  "Arc-light  carbons."     II.  Ayrton.     March  27th, 

7.815.     "  Electric  lamp  finings."     J.   I'..  ALEXANDER.     March   27'h. 

7, Mil.  "  Plug-and-socket  contacts  lor  electric  circuits."  1>.  Ilorps  and 
I  .ii.,.i  Sparking  Plug  Co.,  Ltd.    March  27ih. 

7,821.  "  Device  for  subaqueous  electrical  driving  of  machines  using  or 
generating  hydraulic  pressure."  Signal  G.m.b.H.  March  27th.  (Convention 
date,  March  29th,  1913,  Germany.)     (Complete.) 

7.M2      "Id,, in,. n   heaters.'.1     II.   S.   Mu<tin.     March  28th. 

7,851.  "Electrically-operated  cranes  and  liki  marhinen  "  I  Holme  &  Co., 
Ltd.  &  !•:.  Holme.    Match  28th. 

7.S54.  "  Electric-right  fittings  specially  applicable  to  fittings  adapted  for 
indirect  illumination."  Simplex  Conduits,  Ltd.,  and  1..  Maxwell  Waierhoi  si 
March  28th, 

7,859.  "  Machines  for  turning  articles  mad,-  of  clay,  such  as  insulators  for 
telegraph  purposes,  pottery-ware,  and  the  like.    W,  Podmqre.     March  28ih. 

7, 868.  "Apparatus  for  diminishing  the  air  friction  in  electric  machines 
having  flywheels^"  Siemens-Schuckertwerke  G.m.b.H.  March  28th.  (Con- 
vention date,  March  29th,  1913,  Germany.)     (Complete.) 

7,ssj  ■■  Electrii  insulation  of  rail  joints  for  rail  or  track  circuits  on  raihvavs 
or  tramways."    li.  R.  Wiu.s  and  J.  ('.  SvKXS.     March  28th. 

7.SM.  ".Electrical  insulation  Io,  rail  or  track  circuits  for  railways  or 
tramways."  B.  R.  Wills  and  |.  c,  s>kis.  March  2Sth.  (Divided  Application 
,  !,   19,603  i:c  August  29th.) 

7,885.     "Electrical  insulation."     li.    R.   Wins  and    I     C.  SykES.     Marcl,  28th. 

7.8110.  "Use  ,,f  interrupted  current  as  method  ,,l  effecting  an  initial  quiver- 
ing in  the  vibration  of  bodies  by  electricity,  mine  especially  the  shines  of 
musical  instruments  such  as  the  piano."  A.  II.  MaiTRE  and  V.  II.  G.  Martin. 
March  28th.     (Completi   I 

7.H00.  "  Controlling  switches  for  electric  <ir,uiis."  V.  E.  Joyce  and 
SPAGNOLETTI,   LTD.      March   28lh. 

7.IIH7.  "S\si,iii  of  operating  electric  control  mechanisms  for  printing  tele- 
graphs   and    the    like."      WESTERN     ELECTRIC    Co.,    LTD.    (Western     II Co., 

United  States).     March  28th.    (Complete.) 

7,1121.  "  Process  of  lighting  by  means  of  svnehrohised  intermittent  electric 
arc."  A.  BLONDEL.  March  28th.'  (Convention' date,  April  1st,  11113,  Belgium.) 
(Complete.) 

7.022.  "Microphones  especially  suitable  for  us,-  in  radio-telephony."  A.  F. 
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KSTIM  \ti;d    AND   OBSERVED    \  AL1  Eg 
OF     LLLUMINATION. 


Yi'.r  another  contribution  to  this  much-debated  subject  is 
made  by  Mr.  W.  ('.  Olinton  in  a  paper  read  recently  before 
the  illuminating  Engineering  Society.     Knowing  the  polar 

curve  of  candle-power  distribution  of  :i  luminous  source, 
sufficiently  small  to  be  regarded  as  a  point,  there  is  no 
difficulty  in  calculating  the  horizontal  illumination  which  it 
produces  directly  at  a  certain  spot.  Nor  is  there  any 
diiliculty  in  determining  the  total  horizontal  illumination 
received  directly  at  a  given  point  from  a  number  of  such 
sources.  When,  however,  allowance  has  to  be  made  for 
light  received  by  diffuse  reflection  from  walls  and  ceiling, 
the  problem  becomes  extremely  complicated,  since  the  effect 
of  wall  and  ceiling  surfaces  in  this  connection  is  determined 
by  their  colour  and  texture,  the  dimensions  of  the  room  (as 
compared  with  the  area  enclosed  by  the  light  sources)  and 
the  polar  curve  of  the  luminous  source  or  sources.  The 
higher  the  percentage  of  horizontal  illumination,  the  greater 
the  importance  of  wall  reflection. 

In  indirect  and  semi-indirect  lighting  schemes,  ceiling 
reflection  is  of  fundamental  importance.  Owing  to  addi- 
tional illumination  received  by  reflection  from  walls  and 
ceiling,  the  point  by  point  method  of  calculation  generally 
gives  lower  values  of  horizontal  illumination  than  those 
observed — the  difference  diminishing  as  the  effect  of  walls 
and  ceiling  is  reduced,  either  by  their  colouring  or  their 
remoteness.  Dr.  Bloch's  "flux  of  light"  method  gives  rapidly 
the  mean  horizontal  illumination  produced  in  any  par- 
ticular case,  but  does  not  provide  the  analysis  of  light  dis- 
tribution afforded  by  the  more  laborious  point  by  point 
method.  Another  alternative  is  to  calculate  from  the  polar 
curve  (by  Dr.  Kennelly's  graphical  method)  the  total  flux 
liberated  from  the  source  up  to  any  angle  from  the  vertical 
and  then  to  compare  the  mean  horizontal  illumination 
observed  with  that  which  would  be  produced  did  the  whole 
flux  arrive  on  the  plane  of  reference.  The  ratio  of  these 
two  values  gives  a  "  utilisation  factor  "  for  the  installation. 

By  considering  a  number  of  typical  installations,  Mr. 
Clinton  arrives  at  the  conclusion  that  "  light  for  illumina- 
tion purposes  is  capable  of  estimation  and  measurement  on 
an  engineering  basis."  In  cases  where  electric  lamps  are 
used,  the  discrepancy  between  his  calculated  and  observed 
illuminations  at  various  stations  seldom  exceeds  a  few  per 
cent.  "Where  larger  discrepancies  exist  they  are  traceable 
to  the  source  not  giving  the  distribution  and  flux  indicated 
by  its  polar  curve.  A  case  in  point  is  that  of  a  workshop  ■ 
lighted  by  gas  mantles  ;  owing  to  some  of  the  latter  being 
defective,  the  observed  illumination  on  some  benches 
amounted  only  to  one-quarter  of  that  predicted  by  calcu- 
lation. 

Without  disparaging  in  the  least  the  work  performed  and 
results  obtained  by  Mr.  Clinton,  we  cannot  help  feeling  that 
too  much  time  and  energy  is  being  expended  on  ways  and 
means  of  calculating  illumination.  Wide  variations  exist 
in  the  reflecting  properties  of  materials  outwardly  similar. 
The  effects  of  windows,  cornices  and  friezes  are  variable  and 
difficult  to  determine,  particularly  in  rooms  of  irregular 
shape. 

Wide  experience  appears  to  us  indispensable  in  securing 
any  satisfaction  from  illumination  calculations,  and  in  many 
cases  the  application  of  this  experience  in  another  direction 
would  permit  the  desired  results  to  be  attained  without 
elaborate  and  tedious  calculation.  Where  many  assumptions 
of  conditions  and  coefficients  are  involved,  tabulated  data, 
experience  and  common  sense  are  likely  to  give  at  least  as 
good   results  as  calculations  apparently  more  precise,  and 
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certainly  more  complex  in  application.  In  many  cases 
factors  and  circumstances  are  involved  which  cannot  possibly 
be  reduced  to  mathematical  treatment,  and  experience  un- 
doubtedly shows  that  results  eminently  satisfactory  as  judged 
by  general  illuminating  principles  and  by  photometric 
measurements  are  not  always  pleasing  to  the  eye. 

Such  installations  frequently  lack  the  charm  of  less 
rigorously  "  correct "  schemes,  while  offering  no  real  com- 
pensating advantage.  Considering  the  many  indeterminate 
factors  involved,  and  the  ease  with  which  electric  lighting 
schemes  can  be  tested  tentatively  by  eye  and  photometer  in 
any  particular  case,  we  believe  that  attempts  to  reduce  illu- 
minating engineering  to  an  exact  science  may  easily  be 
carried  too  far.  In  even  the  most  utilitarian  applications 
esthetic  effect  is  an  important  factor  and  one  which  can 
never  be  made  purely  numerical. 


On 


In     recent    years,    manufacturers    in 
F  h'rM  different    sections     of     the    engineering 

industry  have  occasionally  offered  organised 
resistance  to  the  efforts  of  the  private  promoter  of  exhibi- 
tions. They  objected  not  only  to  private  individuals 
battening  at  the  expense  of  an  industry,  but  to  the  holding 
of  unnecessary  exhibitions  at  which  they  felt  compelled  to 
show  because  of  the  presence  of  competing  firms.  Of  course 
there  is  not  unanimity  among  manufacturers  in  this 
respect,  for  different  classes  of  goods  dictate  different  policies. 
Large  machinery  manufacturers  are  naturally  less  anxious 
to  make  displays  involving  large  expense  than  are  makers 
of  smaller  classes  of  apparatus  and  goods,  which  at  almost 
any  time  may  be  trusted  to  make  a  profitable  appeal  to  the 
popular  mind  when  effectively  shown.  But  we  are  not 
concerned  at  the  moment  so  much  with  the  question  of 
general  exhibition  policy,  as  with  the  action  of  the  organised 
machine  tool  makers  in  regard  to  the  Shipping,  Engineering, 
and  Machinery  Exhibition,  which  takes  place  six  months 
hence  at  Olympia.  According  to  correspondence  received 
from  the  Exhibition  managers,  the  Machine  Tool  Association 
has  as  a  body  refused  its  support  to  this  Exhibition,  and  if 
any  of  its  members  show  "  will  endeavour  to  penalise  them 
for  doing  so."  The  B.E.A.M.A.  is  understood  to  have  left 
its  members  who  manufacture  specialities  used  in  the  build- 
ing of  ships,  free  to  do  as  they  please  regarding  this 
particular  exhibition.  It  is  for  the  machine  tool  makers  to 
decide  for  themselves  what  they  will  do,  as  makers  of 
colliery  machinery  have  done  on  previous  occasions  ;  if  there 
is  a  good  exhibition  and  they  are  not  represented,  they  as 
well  as  the  promoters  may  be  the  losers.  The  present  indi- 
cations, we  are  informed,  are  that  machine  tools  will  be  the 
only  section  of  engineering  industry  not  represented.  This 
will  be  regrettable.  It  seems  to  us  that  useful  discussion 
might  take  place  on  the  policy  of  Manufacturers'  Associations 
which  decide  that  they  will  not  organise  exhibitions  at  other 
than  prolonged  stated  intervals,  and  yet  will  limit  the 
activities  of  their  members  in  regard  to  other  displays. 


Iteactance 

ad  lib. 


Following  at  a  very  short  interval 
after  Mr.  llollis's  paper,  Messrs.  Faye- 
llansen  and  Peck's  contribution  to  the 
Proceedings  of  the  Institution  of  Electrical  Engineers, 
which  we  abstracted  in  our  last  issue,  further  emphasises 
the  advantages  of  reactance  coils  installed  in  generating 
stations  under  the  conditions  which  now  obtain.  We  note 
that  the  authors  agree  in  the  main  with  the  views  which 
we  put  forward  in  our  issue  of  March  13th  as  to  the 
proper  functions  of  reactance,  and  especially  as  to  the 
position  where  it  will  do  the  most  good  with  the  least 
disadvantage — namely,  between  successive  sections  of  the 
bus-bars.  The  failure  of  one  generator,  one  feeder,  or  one 
section  of  the  bus-bars  may  thus  be  localised,  whereas 
without  the  use  of  reactance  the  whole  of  the  immense  store 
of  kinetic  energy  represented  by  a  number  of  large  gene- 
rator* rnnning  at  high  speed  might  be  suddenly  released 
with  disastrous  consequences. 


There  is,  however,  a  risk  of  running  to  excess  in  this  as- 
in  most  other  matters,  and  in  view  of  the  extraordinary 
outbreak  of  what  we  may  call  reactance  fever  which  appears 
to  be  taking  place  in  this  country,  we  feel  it  advisable  to 
suggest  that  full  consideration  be  given  to  every  aspect 
of  the  question  in  each  case  before  plunging  into  a 
perfect  orgy  of  reactance  coils  such  as  that  represented 
by  the  figure  from  the  paper  reproduced  on  p.  610  of 
our  last  issue.  Here  there  are  no  fewer  than  19  large  triple 
reactance  coils  in  a  station  of  100,000  Kw.,  and  if  all  the 
feeders  were  shown  there  would  be  some  25  coils  in  all ! 
Surely  this  is  carrying  the  thing  beyond  reasonable  limits. 
The  fact  that  we  have  managed  without  reactance  coils, 
except  in  a  very  few  stations,  up  to  the  present  suggests 
that  a  moderate  adoption  of  this  class  of  safeguard  is  all 
that  is  justified  by  the  needs  of  the  case.  The  remarks  of 
Mr.  A.  M.  Taylor  at  the  meeting  of  the  Birmingham  Local 
Section  of  the  I.E.E.,  quoted  elsewhere  in  this  issue,  and 
the  figure  showing  what  is  contemplated  for  the  new  power 
station  of  that  city,  appear  to  be  more  in  keeping  with  the 
requirements.  We  may  direct  attention  also  to  the  views 
of  a  contributor  on  the  subject,  which  we  print  in  this  issue. 


Since  last  writing,  the  position  of  the 
^  r*  copper  market  has  sustained  some 
strengthening.  The  change  for  the  better  came  from  im- 
proved conditions  in  the  United  States  in  so  far  as  the  share 
markets  were  concerned,  the  stronger  tone  seen  in  that  direc- 
tion encouraging  sentiment  all  round,  and  leading  to  a  little 
— a  very  little — revival  of  speculative  interest  in  certain 
commodities.  It  is  too  soon  to  look  for  any  permanent 
revival  of  interest  in  this  direction,  for  there  is  a  long  road 
to  be  traversed  before  things  industrial  pick  np  to  even  a 
reasonable  extent  in  the  United  States,  but  there  is  a  hope 
that  with  cheap  money  and  better  financial  conditions, 
together  with  a  restoration  of  a  rather  more  confident  senti- 
ment, things  will  soon  get  started  in  an  upward  direc- 
tion. The  check  experienced  in  trade  has  been  pretty 
general,  but  it  is  proving  most  difficult  to  remove  in  the 
United  States  and  Germany,  both  of  which  countries  are 
even  yet  in  a  very  bad  way,  and,  indeed,  so  far  as  the 
position  at  large  is  to  be  gauged  by  conditions  in  the  iron 
and  steel  sections,  there  is  no  turn  for  the  better  in  sight. 
It  is  for  this  turn  that  most  people  are  looking. 

It  is  remarkable  that  with  things  generally  as  poor  as  they 
have  been  for  so  long,  Europe  should  have  proved  her 
capacity  to  absorb  copper  at  the  rate  witnessed  this  year 
without  any  inconvenience.  That  the  shipments  from  America 
have  exceeded  all  previous  experiences  goes  without  saying. 
For  the  12  months  ended  March  31st  North  America 
shipped  409,838  tons,  compared  with  323,503  in  1912/l913r 
and  324,865  tons  in  the  corresponding  period  of  the  former 
12  months.  During  the  first  quarter  of  1914  the  arrivals 
in  Europe  from  the  United  States  totalled  over  110,000 
tons,  against  88,000  tons  in  1913,  and  100,000  tons  in 
1912.  The  export  movement  from  North  America  to 
Europe  was,  too,  quite  exceptional  in  the  first  three  months 
of  1912,  being  at  the  average  rate  of  33,000  tons  a  month, 
while  the  year's  average  was  only  28,500  tons,  whereas 
the  average  for  the  12  months  ended  March  31st  was  over 
34,000  tons  monthly.  This  shows  the  extent  to  which  the 
European  importations  of  copper  have  been  proceeding,  and 
in  view  of  common  knowledge  as  to  the  falling  off  in  trade 
which  has  been  experienced,  and  which  still  persists,  it  is 
not  at  all  surprising  that  there  should  have  sprung  up  a 
crop  of  rumours  to  the  effect  that  copper  is  being  secretly 
stored  in  some  of  the  Continental  ports. 

The  export  movement  from  North  America  to  Europe 
has  been  on  a  huge  scale  all  through  March,  and 
continues,  but  it  is  a  remarkable  thing  that  the  demand 
from  this  side  of  the  Atlantic  for  copper  should  be  of  such 
an  all  absorbing  nature  as  to  lick  up  not  only  all  the  large 
excess  available  after  United  States  home  trade  demands 
have  been  satisfied,  but  to  encroach  upon  the  stocks.  It  is 
no  wonder,  under  the  circumstances,  that  there  should  have 
grown  up  suspicions  as  to  the  bona  fides  of  the  export 
current  from  America,  but  the  closest  scrutiny  has  not  been 
successful  in  revealing  anything  amiss  with  the  statistical 
situation. 
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HYDRO-ELECTRIC    INSTALLATIONS  FOR 

WORKING    THE    MINES    OF     THE     TEKKAH 

MINING    CO.  CPERAK,  MALAY  STATES). 


[liY  OUR   BERLIN  OOBBESPONDHIBT.] 


I'uksknt  conditions  in  working  the  tin  mines  of  the  Malay 
States  arc  such  as  to  require  the  use  of  motive  power  in  a 
great  number  of  cases.  This  applies  primarily  to  mines 
situated  in  the  lowlands.  Not  all  hydraulic  mines  have 
water  under  a  natural  head  at  their  disposal.  When  there 
is  no  river  available  in  the  neighbourhood  of  the  mine,  the 
latter  is  preferably  worked  as  a  dry  mine,  the  material 
loosened  (by  hand)  being  conveyed  upwards,  and  washed 
with  the  water  always  present  in  sufficient  quantities  at  the 
ground  level.  Such  mines  are  always  exposed  to  a  risk  of 
being  flooded,  and  cannot  do  without  some  form  of  motive 


Power  House  and  Pipe  Line. 

power  (for  driving  the  pumps  in  hydraulic  mines  and 
operating  the  lifting  gear  and  trucks  in  dry  mines),  if 
they  are  to  be  worked  on  really  economical  lines.  Those 
few  mines  which  are  situated  on  the  hills  are  not  to  the 
same  degree  dependent  on  the  use  of  motive  power. 
►"]■  The  Chinese  were  the  first  to  open  up  the  tin-bearing 
deposits  of  Malacca.      They  used  some  peculiar   machines 


found  to  i  in  the  mobility  required  for  work  ho 

inconstant.     Electrical  operation, on  the  other  hand,  afl 
a  number  of  advantage*  which  are  too  well  known  u>  need 
enlarging  on,  and  ai  the  country  abounds  in  brooks  and 
rivers,  the  installation  of  hydro-electric  plant!  is  in  a  great 
many  oases  the  mot!  eooni  m      olation  of  the  problem. 

Considerations  such  as  these,  in  1910,  induced  the  French 
Tin  Mining  Co.,  of  Tekkah,  founded  with  a  view  to  the 
working  of  the  tin  minis  situated  at  Tekkah,  near  [poo 
(Perak),  in  the  Malay  States,  to  have  an  extensive  hydro- 
electric plant  erected.  The  installation  is  briefly 
described  below. 

The  river  Guroh,  a  tributary  to  the  Kampar,  supplies  the 
water  required  for  the  plant,  under  a  head  of  about  200 
metres  above  the  Tekkah  lowlands.  This  head  is  subdivided 
into  two  parts,  each  of  about  100  metres,  one  of  which  is 
utilised  for  generating  electrical  energy  in  the  power  station, 
whilst  the  other  supplies  the  pressure  water  required  for 
operating  the  mines.  The  electrical  energy  is  supplied  to  the 
Tekkah  sub-station  by  a  9,000-VOlt  overhead  line,  and  is 
there  transformed  to  440  volts.  The  current  is  thence 
distributed  to  the  various  mines,  where  it  is  used  for  driving 
the  pump  motors  and  for  lighting  (at  240  volts). 

Two  dams  were  constructed,  which  collect  the  water  of 
the  Guroh  and  a  small  tributary,  leading  it  at  the  rate  of 
0'5  cb.  m.  per  second  into  the  admission  conduit.  This  was 
designed  partly  as  an  open  channel,  and  partly  as  a  sheet- 
metal  pipe,  where  the  configuration  of  the 'ground  required 
the  installation  of  a  closed  conduit.  It  is  about  3,500 
metres  in  total  length,  and  at  three  places  traverses  a  heavy 
gradient. 

The  Ulu  Guroh  power  house  is  situated  at  about  8  km. 
from  the  village  of  Gopeng,  in  a  very  narrow,  densely- 
wooded  valley. 

The  pressure  conduit  is  300  metres  in  length,  and  corres- 
ponds to  a  water  column  98  m.  in  height.  It  is  made  up  of 
riveted  steel  pipes  700  mm.  in  diameter,  the  flanges  of 
which  are  carried  by  masonry  pillars.  The  material  used 
for  the  pressure  conduit  was  obtained  in  the  country. 

The  power  house  is  a  two-roomed  iron  building,  lined  and 
roofed  with  corrugated  iron.  The  larger  room  contains  the 
turbines  and  generators,  and  the  smaller  one  the  switch- 
boards and  transformers.  A  substantial  concrete  foundation, 
containing  channels  for  electric  lines  and  the  turbine  dis- 
charge, carries  the  solidly  anchored  iron  frame  of  the  whole 
building. 

A  valve  700  mm.  in  clear  diameter,  relieved  by  a  special 
by-pass,  was  fitted   into  the   distribution  pipe.       This  is 


Alternator  opened,  Showing  Fan  Blades 


designed  on  the  chain-pump  principle  and  driven  by  the 
coolies  themselves.  When  the  Europeans  introduced  the 
steam  engine  all  the  mines  adopted  for  their  operation  British 
locomotives  and  steam  winches.  However,  this  type  of 
machinery,  apart  from  its  unsatisfactory  efficiency,  was  soon 


Interior  op  Power  House. 

operated  in  the  power  house  through  the  intermediary  of 
gearing.  Two  other  valves  each  400  mm.  in  clear  width 
are  provided  for  the  two  turbines.  A  gauge  in  the  power 
house  permanently  indicates  the  value  of  the  available  head 
of  water. 
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The  power  house  contains  two  500-H.P.  turbine  sets, 
working  at  tbe  speed  of  400  R.P.M.  The  turbines  are  de- 
signed on  the  Pelton  system,  with  a  single  bucket  wheel  and 
two  nozzles,  each  consuming  500  litres  of  water  per  second, 
under  an  effective  head  of  100  m.  The  Pelton  type  was  chosen 
mainly  in  order  to  keep  the  amount  of  water  consumed  con- 
stant at  all  loads,  thus  not  interfering  with  the  working 
of  the  mining  machinery  operated    by  pressure  water  from 


belts  from  the  turbine  itself.  At  the  normal  rate  of  work- 
ing the  automatic  regulators  only  allow  quite  inappreciable 
speed  variations,  the  maximum  deviation  in  the  case  of  a 
Budden  change  from  full  load  to  zero  being  10  per  cent., 
and  the  speed  difference  between  full  load  and  zero  3  per 
cent. 

The  turbine  shaft  carries  a  fly-wheel,  and  is  connected ito 

the  generator  shaft  by  an  elastic  Zodel-Voith  coupling,  z    * 

The  hydraulic  part  of  the  power  plant  was 

supplied  and   installed   by   Messrs.   Escher, 

Wyss  &  Co.,  of  Zurich. 


Motoe-Staetek. 


SWITCHGEAR    IN   POWER   STATION. 


the  other  half  of  the  head.  The  turbine  nozzles  are  always 
kept  open,  regulation  being  effected  by  means  of  two  slides 
in  the  admission  conduit,  which  are  adjusted  simultaneously 
by  hand  or  by  means  of  an  automatic  arrangement  con- 
trolling the  amount  of  water  supplied  to  the  wheel. 

The  automatic  regulators,  designed  on  Messrs.   Escher, 
Wyss   &   Co.'s    patented   system,    comprise   a    centrifugal 


The  two  three-phase  generators  are  of  the  Maschinen- 
fabrik  Oerlikon's  standard  type,  being  designed  on  the  fol- 
lowing data  : — Output,  each,  410  k.v.a.  (cos  <p  =  *83)  ; 
pressure,  400-450  volts ;  frequency,  40  cycles  ;  speed, 
400  R.P.M. 

These  generators  have  stationary  armatures  and  rotat- 
ing magnet  wheels  and  are  direct  coupled  to  their  exciters. 
The  armature  windings  are  designed  as  grid  windings,  con- 
sisting of  simple  copper  rods  (two  rods  per  slot)  placed 
in  open  slots,  which  can  be  readily  exchanged.  The 
magnet  coils  are  interchangeable,  and  are  made  up  of 
copper  tape  wound  on  edge  ;  they '  are  pressed  tightly 
together  by  means  of  cast-steel  frames  joined  by  bolts. 
These  frames  carry  ventilating  vanes,  which  ensure  a 
thorough  cooling  of   the  windings  and  poles.     In  view  of 


Back  View  of  Switchukak  in  Power  Station. 

governor,  an  oil  pump  and  oil  tank  and  a  compressed  oil 
servo-motor  acting  directly  on  the  driving  lever  of  the  slides 
above  mentioned.  Hand  regulation  is  effected  by  means  of 
a  hand-wheel.  The  admission  conduit  to  each  turbine  is  pro- 
vided with  a  gauge,  and  there  is  another  gauge  on  the  regu- 
lator recording  the  oil  pressure,  and  a  speed-indicator.  The 
regulator,   oil    pump    and    speed- indicator    are   driven   by 


Sub-station  at  Tekkah. 

the  peculiar  climatic  conditions  and  the  humidity  of  the  air,, 
special  care  was  bestowed  on  making  the  insulation  as 
durable  as  possible.  The  shaft  is  carried  in  two  bearings 
bolted  to  a  base  plate  embedded  in  concrete  and  provided 
with  automatic  ring  lubrication. 

From  each  of  the  two  generators   there   are    insulated 
cables  and  massive  copper  conductors  leading  to  each  of  the 
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corresponding  transformers  (of  410  k .\  a.  and  150  rolti 
primary  pressure  ai  10  cycles).  Tbese  are  arranged  ra 
primary  and  seoondary  Btar  connection,  ami  arc  provided 

with  oil  mid  water  cooling.  The  ratio  of  transformation 
is  l  :  20   with    no    load,   the    line    pressure  thus    being 

'.1,00(1  V0lt8. 

These  transformers  arc  designed  on  the  Standard  core 
type  with  three  vertical  cores.  The  low -tension  i 
are  situated  close  to  the  cores  and  comprise  '■'>"  windings 
per  core,  which  are  arranged  in  10  sections,  each  of  three 
copper  tape  windings,  insulated  from  one  another  by  sub- 
stantial paste-board.  Each  section  is  separately  wrapped 
with  cotton  tape.  The  high  and  low-tension  coils  are 
separated  from  one  another  by  insulating  cylinders.  The 
high-tension  coil  comprises  GOO  windings,  each  of  two 
parallel  wires,  arranged  in  10  sections. 

Cooling  is  effected  by  placing  the  whole  transformer  in 
an  oil  tank  made  of  substantial  boiler  plate,  which  is  in 
itB  lower  part  riveted  to  a  cast-iron  frame  fitted  with 
rollers,  so  as  to  facilitate  transport.  The  case  is 
widened  out  in  its  upper  part,  containing  a  seamless  iron 
coil  of  pipe  for  water  cooling,  so  that  the  active  portion  of 
the  transformer  can  be  readily  removed  without  touching 
the  cooling  pipe.  Cooling  water  is  derived  either  from 
a  brook  in  the  neighbourhood  of  the  power  house  or  from 
the  main  conduit. 

The  switchboards  are  designed  on  the  Maschinen- 
fabrik  Oerlikon's  standard  system  without  any  lining.  The 
diagram  of  connections  was  designed  with  a  view  to  ensuring 
special  simplicity  and  straightforwardness,  so  that  even 
unskilled  labourers  such  as  are  available  in  the  Colonies 
might  be  able  to  attend  to  the  plant  without  any  risk  of  dis- 
turbance to  the  service.  The  high-tension  conductors  are 
made  up  of  6-mm.  bare  copper  wires,  and  the  conductors 
leading  to  the  measuring  instruments  of  plainly  visible  in- 
sulated wire  fixed  on  insulators. 

There  are  four  marble  meter  panels,  viz. :  —  One  for 
each  of  the  two  generators,  one  for  the  lighting  of  the  power 
house,  and  one  for  the  testing  voltmeter.  The  generator 
panels  eacb  contain  three  ammeters,  one  voltmeter 
and  one  wattmeter  for  the  main  current,  as  well  as  one 
ammeter  for  the  exciter  current. 

In  the  secondary  side  of  each  transformer  there  has  been 
inserted  a  main  oil  switch,  actuated  through  levers  from  the 
switchboard.  Below  the  marble  slabs  there  are  hand-wheels 
for  operating  the  main  current  regulators.  From  the  high- 
tension  switches  there  are  bare  copper  conductors  leading  to 
the  high-tension  bus-bars,  whence  the  distribution  lines  are 
branched  off.  Though  only  one  outgoing  line  has  been  so 
far  installed,  apparatus  for  two  lines  has  been  provided  with 
a  view  to  a  subsequent  extension.  In  the  power  house  there  - 
has  been  inserted  into  the  outgoing  line  a  three-pole  oil 
switch  without  automatic  release,  which  is  operated  from  a 
platform  situated  4  metres  above  the  floor.  At  the 
starting  point  of  the  line  there  is  on  the  first  pole  outside 
the  station  a  three-pole  horn  switch,  allowing  the  line  to  be 
entirely  switched  off  the  power  house.  The  testing  volt- 
meter is,  through  a  switch  and  a  measuring  transformer, 
connected  up  to  the  bus-bars. 

The  generators  are  connected  up  in  parallel,  with  the  aid 
of  synchronising  lamps,  provision  being  made  for  their  working 
separately,  as  well  as  in  parallel,  on  to  the  conductor 
system.  An  auto- transformer  stepping  down  the  pressure  to 
220  volts  has  been  provided  for  the  lighting  of  the  power 
house  ;  this  feeds  12  50-c  P.  lamps. 

'1  he  switchgear  is  completed  by  various  safeguards,  which 
are  of  considerable  importance  on  account  of  the  heavy 
atmospheric  discharges  occurring  so  frequently  in  that 
country.  The  high  and  low-tension  circuits  are,  e.g.,  pro- 
tected by  horn  lightning  arresters  and  water  jet  earthing 
devices.  Generally  there  is  only  one  of  these  sets  of 
apparatus  in  operation,  the  other  serving  as  stand-by. 

The  power  transmission  line  is  about  115  km.  in  total 
length.  The  line  follows  the  valley  of  the  river  Guroh,  and 
subsequently  that  of  the  Kampar,  and  after  crossing  a 
small  hill,  descends  into  the  G<  peng  lowlands. 

The  poles  carrying  the  conductors  are  of  very  hard 
wood,  obtained  from  the  surrounding  forests.  They  are  of 
square  section  (15  x  15  om.)  and  are  erected  at  a  normal 
distance   of   4  5   metres   apart.        The   maximum    distance 


between  tWO  poll  '.nail 

valley  near  the  river  Kampar.    The  po  i  mi"  the 

ground  to  a  deptfa  of  I;,  metres,  and  bed, 

ensuring  a  rapid    drainage   of     water.      They    rise  o>  a 
height  of  6  metres  abo  rand.    The  coodi 

haul  drawn  oopper  wires  6  nun.  in  diameter,  resulting 
maximum  line  loss  of  5  per  cent,  at  full  load.     A  pillar 
switch  has  been  provided  on  a  frame  at  the  Tekkah  end  of 
the  line, 

The  insulators  fixed   to  the   poles,  on  g  ron 

brackets,  have  been  designed  an  bell  insulators,  compi 

three  bells  placed  above  one  another  ;  they  have  tx 
at  a  pressure  of  65,000  rolti.  One  metre  below  the  high- 
pressure  wires  there  is  the. telephone  line  connecting  Tekkah 
with  Ulu,  and  with  the  place  where  the  lower  water 
channel  terminates  in  the  pressure  conduit  of  the  mine*  ; 
this  has  been  designed  as  a  double  line  of  bronze  wires 
2*5  mm.  in  diameter. 

The  Tekkah  sub-station  contains  two  transformers  of 
the  same  type  as  those  of  the  power  house,  having  a  trans- 
formation ratio  of  1  :  20,  that  is  to  say,  a  secondary  pressure 
of  440  volts.  The  secondary  winding  is  connected  to  the 
bus-bars,  whence  the  motor  lines  are  led  off.  In  order  to 
provide  for  an  extension  of  the  plant  to  be  made  later  on, 
the  switchboard  has  been  designed  for  four  outgoing  lines, 
though  only  two  motors  have  been  so  far  installed.  The 
low-tension  switchboard  comprises  four  panels  for  the  out- 
going lines,  each  with  a  switchboard  and  an  ammeter,  and 
in  addition,  a  panel  for  the  common  voltmeter. 

At  the  sub-station  there  have  further  been  installed 
lightning  arresters  and  excess  voltage  cut-outs  on  the  same 
arrangement  as  at  the  power  bouse,  as  well  as  a  small 
transformer  of  30  k.v.a.  and  440/220  volts  supplying  the 
lighting  current  for  the  mines  and  dwellings. 

The  two  three-phase  lines  leeding  the  motors  are  GOo 
and  700  metres  in  length  respectively,  and  are  made  up 
of  bare  copper  cables  comprising  19  wires  2  mm.  in 
diameter.  One  of  these  lines  feeds  a  motor  of  100-120  h.p. 
working  at  800  R.P.M.,  which  through  belt  transmission 
drives  an  air  compressor  supplying  the  compressed  air  for  a 
"  Mammoth "  pump.  This  pump  has  been  supplied  by 
Messrs.  A.  Borsig,  of  Berlin- Tegel,  and  serves  to  raise 
water  and  the  tin-bearing  earth  from  the  mine  into  an  ore- 
washing  tank.  The  other  line  leads  into  the  second  mine 
and  feeds  a  motor  of  the  same  design  and  size  as  the  former, 
driving  through  belt  transmission  a  centrifugal  pump 
supplied  by  Messrs.  Dumont,  of  Paris. 

Each  motor  has  its  own  marble  slab  switchboard,  carrying 
the  circuit-breaker,  ammeter  and  fuses.  Oil  starters  are 
used  in  starting  the  mocors. 

The  mints  are  at  present  lighted  by  six  15-ampere  arc 
lamps  connected  through  transformers  to  the  motor  line,  in 
addition  to  about  20  incandescent  lamps  of  16-50  c.p. 
About  100  metal-filament  incandescent  lamps  of  16-100  o.p. 
have  been  installed  for  lighting  the  dwellings. 

The  telephone  plant,  ensuring  communication  between  the 
power  house  on  the  one  hand  and  the  sub-stations  and  mines 
on  the  other,  comprises  three  wall  telephones  and  two 
portable  telephones.  Bronze  wire  2-!i  mm.  in  diameter  has 
been  used  throughout. 

The  whole  of  the  electrical  material,  apart  from  that  for 
lighting  the  mines  and  dwellings,  was  supplied  by  the 
Maschmenfabrik  Oerlikon,  who,  on  account  of  their  previous 
installations  in  the  Malay  States  and  other  tropical 
countries,  had  extended  experience  in  the  designing  of 
electric  plants  under  specially  unfavourable  climatic  condi- 
tions. A  contemplated  extension  of  the  Ulu  Guroh-Tekkah 
plant  will   raise  the  total  output  to  1,230  kw. 

The  water  discharged  from  the  turbines  enters  a  channel 
(5  km.  in  length,  whence  it  arrives  at  the  pressure  conduit 
leading  as  far  as  the  mines.  This  conduit  is  about  7  km. 
in  length,  and  its  diameter  decreases  gradually  from  000  to 
600  mm.,  providing  an  available  water  pressure  of  G  kg. 
per  sq.  cm.  at  the  place  of  operation.  This  water  is 
used  for  the  operation  of  monitors  having  discharge  open- 
ings 5  to  7-5  cm.  in  diameter,  the  direction  and  position  of 
which  can  be  adjusted  at  will  by  means  of  a  simple  lever. 
The  issuing  water  jet  serves  to  loosen  the  tin- bearing 
earth,  which,  as  above  mentioned,  is,  along  with  the  water. 
raised  by  pumps. 
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CORRESPONDENCE. 

letters  received  by  us  after  5  p.m.  ON  Tcksday  cannot  appear  until 
the  following  week.  Correspondent*  should  forward  their  eommuni- 
catums  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer  s  name  and  address  in  our  possession. 


Appointment  of  an  Assistant  Electrical  Engineer. 

Men  who  fear  to  approach  their  chief  are  evidently  not 
wanted  in  Worthing,  and  therefore  "Chief  Assistant'' 
has  a  well-founded  grievance  against  those  responsible  for 
the  advertisement.  It  is,  however,  a  pity  that  strained 
feeling  should  arise  when  an  assistant  attempts  to  better 
himself.  A  chief  ought  to  welcome  the  confidence  of  his 
employes  who  seek  his  assistance  in  their  endeavours  to 
yet  on. 

Sometimes  the  assistant  is  to  blame  for  making  too 
frequent  appeals  for  rises,  concessions,  testimonials,  &c, 
which  indicate  restlessness,  and  possibly  discontent,  and  the 
latter  is  an  abomination  to  any  chief.  Zeal  and  ambition 
must  be  tempered  with  discretion  on  the  part  of  the 
assistant,  otherwise  even  the  best  chief  may  turn  and  rend 
him. 

As  to  signing  the  offensive  document,  I  plead  guilty  of 
having  done  so.  In  so  doing  I  relied  upon  my  assistant's 
integrity  for  one  or  two  items  not  personally  verifiable, 
believing  this  to  be  all  that  could  be  expected. 

Chief. 


Cottage  Lighting. 

Charge  for  lamps  at  the  rate  of  6d.  each  as  security  ; 
if  the  average  renewals  do  not  exceed  one  per  annum,  the 
amount  paid  to  be  refunded  to  the  tenant  on  leaving.  This 
would  serve  as  security  for  payment  of  current  accounts,  and 
reduce  renewals  cost. 

Mr.  Fennell's  scheme  for  free  wiring  should  only  apply  to 
existing  property  ;  in  the  case  of  new  property,  offer  to 
put  in  the  installation  at  an  inclusive  charge  of,  say,  5s.  per 
point  while  in  course  of  erection,  fittings  and  lamps  to 
remain  the  Corporation's  property. 

It  might  be  possible  to  give  the  consumer  a  rebate  at  the 
end  of  each  year,  when  the  units  consumed  are  below  a  fixed 
number,  thus  encouraging  economy  and  keeping  an  eye  on  the 
next-door  neighbour.  The  landlord  or  his  agent  would 
surely  collect  accounts  and  guarantee  payment ;  in  many 
cases  it  is  the  custom  for  the  agent  to  guarantee  weekly 
payments  for  rent,  and  collect  at  7  per  cent,  to  10  per 
cent. 

The  landlord,  if  he  acted  as  collector,  would  probably 
include  electric  light  in  his  rent,  as  the  7  per  cent,  on 
revenue  from  the  use  of  electric  light  would  be  clear 
profit  to  him,  and  give  him  an  interest  in  securing  new 
consumers. 

Arthur  C.  Greig. 

London,  X. 


Electricians  and  Pipe-fitting. 

Having  read  your  leader  in  the  Review  of  the  3rd 
inst.  re  the  dispute  between  the  E.C.A.  and  the  electricians 
of  London,  I  note  with  some  astonishment  your  suggestion 
that  "pipe-fitting"  is  an  unskilled  part  of  the  electrical 
installation.  If  this  is  so,  how  is  it  that  we  who  have 
served  our  apprenticeship  to  a  firm  of  contractors  ever  had 
anything  to  do  with  it  ?  "While  an  apprentice  myself  I  was 
always  led  to  understand  that  the  erection  of  conduit  was 
part  and  parcel  of  the  trade,  and  required  quite  as  much 
skill  as  the  actual  wiring.  After  working  in  the  trade  for 
seven  years,  I  am  still  of  the  same  opinion,  which  makes  me 
think  that  the  writer  of  the  article  never  did  any  "  pipe- 
fitting." 

Wireman. 

|  The  point  of  the  article  in  the  part  referred  to  was  that 
the  masters  were  to  a  certain  extent  justified  in  calling  the 
merely    mechanical   part   of  pipe-fitting   lo  work 

than  the  running  and  connecting  of  wires  :  it  was  not 
suggested  that  it  was  entirely  unskilled  work,  and  the 
proposal  rate  of  pay,  which  is  intermediate  between  un- 
skilled and  highly  skilled,  proves  this.— Ens.  Elec.  Rev.] 


Lighting  of  the  I.E.E.  Theatre. 

We  have  read  with  interest  the  discussion  on  the  various 
forms  of  lighting,  and  think  that  the  fact  that  there  is  an 
inverted  arc  lamp,  the  effect  of  which  is  really  shadowless, 
on  the  market,  may  be  worth  the  notice  of  those  concerned. 

The  old  open-type  inverted  arc  lamp  is  no  doubt  fairly 
efficient  as  regards  the  light  given  from  the  lamp,  but  its 
effect  on  the  ceiling  and  surroundings  is  very  much  marred 
by  the  harsh  shadows  which  are  cast  by  the  various  fittings 
at  the  top  of  the  lamp. 

Mr.  Justus  Eck's  remarks  as  to  the  advantage  of  having 
to  trim  the  lamps  are  well  founded,  but  open-type  lamps  are 
at  a  considerable  disadvantage,  in  that  their  burning  hours 
are  so  short,  and  they,  therefore,  require  attention  much 
more  often  than  mere  cleaning  would  demand.  This  is  the 
reason  for  the  introduction  of  the  inverted-enclosed  lamp,  in 
which  the  burning  hours  are  six  times  those  of  the  open- 
type  lamp  and  are  sufficiently  long  to  enable  the  lamp  to  be 
used,  in  most  instances,  for  a  whole  week  without  attention. 

Pure  indirect  or  semi-indirect  lighting  when  correctly 
obtained  is  quite  satisfactory,  and  the  lamp  mentioned  above 
solves  the  problem. 

Interested. 

(reosoting  Wooden  Poles. 

The  following  information  may  be  of  value  to 
"TaTao":— 

The  writer  has  erected  in  Western  Australia  wooden  poles 
carrying  heavy  mains,  and  after  long  experience  and  repeated 
test  and  trial,  the  following  was  found  to  be  the  only  satis- 
factory method  of  treating  them. 

White  gum  poles  24  ft.  long,  10  in.  bottom  butt,  -1  in. 
top,  were  used.  I  was  fortunate  in  being  able  to  secure  some 
lengths  of  old  12-in.  cast-iron  pipes,  and  cut  them  into  4-ft. 
lengths  ;  with  these  I  "  shod  "  the  bottom  butt  of  the  poles 
to  a  length  of  :i  ft.  (i  in.,  leaving  a  clear  6  in.  of  pipe  at 
the  base,  which  I  filled  with  concrete.  The  pipe  extending 
3  ft.  <;  in.  up  the  pole,  and  being  12  in.  in  diameter,  left  a 
space  into  which  I  drove  wooden  wedges  round  the  sides. 
I  then  poured  about  a  pint  of  paraffin  oil  into  the  space 
between  the  pole  and  the  pipe,  and  after  allowing  sufficient 
time  for  this  to  dry,  I  filled  up  with  cement. 

I  might  say  that  this  is  the  only  method  of  treating 
wooden  poles  against  white  ant,  dry  rot  and  wood  insect 
engendered  in  the  poles. 

(i.  L.  Duthoit. 

Loftus-in-Cleveland. 

April  10///,  1914. 


Protection  or  Tyranny  ' 

With  reference  to  the  recent  correspondence  in  your 
columns  on  the  above  fascinating  subject,  we  have  been 
much  interested  in  the  letters  of  "  Junius  "  and  also  of  Mr. 
F.  W.  Purse.  The  former  is  gratified  that  the  chairman  of 
the  Council  of  the  B.E.A.M.A.  has  honoured  him  with  his 
attention,  and  attributes  this  to  his  pen-name. 

We  do  not,  however,  think  that  he  has  any  real  cause  for 
gratification,  and  his  insinuation,  in  this  instance,  that  the 
B.E.A.M.A.  is  playing  the  same  game  of  spoof  as  the  Bouse 
of  Commons  is  somewhat  misplaced. 

We  have  been  members  of  the  B.E.A.M.A.  since  its 
incorporation,  and  were  members  of  the  National  Electrical 
Manufacturers'  Association  before  that,  and  it  may  interest 
"  Junius"  to  know  that  not  merely  have  we  never  heard  of 
such  a  rule  existing,  but  we  have  never  heard  it  discussed  ; 
in  fact,  if  it  exists  anywhere,  it  has  nothing  whatever  to  do 
with  the  B.E.A.M.A.  ' 

Who  are  the  grades  of  workers  who  are  dissatisfied  with 
the  working  of  the  B.E.A.M.A.  ?  Some  of  the  members 
themselves  may  be,  but  this  hardly  affects  "  Junius,"  and  he 
is  presumably  not  referring  to  the  possible  divergence 
between  the  larger  and  smaller  firms  of  the  Association.  If 
he  be,  we  should  suggest  he  considers  the  composition  and 
the  controlling  interests  of  the  larger  firms. 

As  far  as  Mr.  Purse's  complaints  are  concerned,  we  have 
been  in  the  electrical  industry  for  many  years,  and  have 
no  doubt  that  Mr.  Purse  was  really  joking  when  he  sug- 
gested that  the  poor  British    manufacturer   was  tyrannising 
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over  the  municipal  bnyer.  Phe  B.E.  LM.A.are  only  trying 
to  lay  down  fair  and  reasonable  conditions  because  of  the 
grossly  unfair  conditions  issued  by  man;  pnblio  officials. 
Borne  clauses,  such  as  the  municipal  engineer  being  Ins  own 
arbitrator,  i, ml  paying  for  goods  i-  months  after  be  put 
them  to  use  (not  after  be  bought  them),  are  examples  of 
their  fair-mindedness.  It  is  doubtless  the  same  class  of 
public  official  who,  when  a  manufacturer  calls  npon  bim 
with,  as  far  as  he  may  know,  an  epoch-making  de\  ice,  of 
which  the  engineer  is  entirely  ignorant,  sends  out  a  message 
"  not  wanting  any  to-day,"  as  if  the  milk  cart  were  on  its 
rounds.  As  a  further  example  of  tyranny  we  would  suggest 
that  Mr.  Purse  peruse  the  correspondence  in  your  issue  of 
April  3rd,  on  "  Appointment  of  an  Assistant  Electrical 
Engineer." 

What  Mr.  Purse  apparently  fails  to  realise  is  that  it  is 
only  combinations  of  very  large  firms  that  can  force  the 
buyer  into  subjection  to  the  seller.  His  remedy  is  to  buy 
from  the  smaller  firms  wherever  he  can,  but  in  no  case 
ought  Mr.  Furse  to  be  allowed  to  buy  from  (ierman  manu- 
facturers, who  exercise  a  far  worse  tyranny  in  their  own 
country  and  employ  cheap  labour. 

Some  day  the  British  workman  will  wake  up  and  rend 
the  buyer  of  foreign  manufactured  goods. 

Facts. 


"Situations  Vacant"  Advertisements. 

T  would  suggest  that  much  time  and  trouble  could  be 
saved  by  both  advertisers  and  those  replying  to  advertise- 
ments if  an  indication  were  always  given  as  to  the  locality 
of  any  berth  vacant  when  advertised  under  a  Box  No. 

I  do  not  mean  that  it  should  be  detailed,  but  just. a  word 
or  two,  such  as  Manchester  district,  in  or  near  London, 
South-Western  county,  &c.  ;  perhaps,  also,  a  hint  as  to 
whether  Corporation,  private  supply  company  or  manu- 
facturers' works — where  the  same  is  not  clear  from  the 
context  of  the  advertisement — could  be  included  without 
the  use  of  more  than  an  extra  four  words. 

This  would  obviate  answers  being  received  from  those 
who  have  no  intention  of  going  to  certain  districts  (or,  say, 
leaving  London),  and  so  save  the  time  of  advertisers  should 
any  such  application  be  entertained  by  them,  and  would  also 
be  of  great  service  to  possible  applicants. 

(i.  M. 

London,  S.W. 


The  Modern  Motor. 

As  an  experienced  man  I  was  much  interested  in  the 
article  on  "  The  Modern  Motor  "  in  last  week's  issue  of  the 
Review,  , written  by  Mr.  E.  F.  Butler.  Having  had  the 
care  and  control  of  large  installations,  both  direct  and 
alternating,  up  to  20,000  volts,  three-phase,  perhaps  my 
opinion  on  modern  motors  and  generators  may  be  useful  to 
many  readers.  I  quite  agree  with  Mr.  Butler  on  those 
points  dealing  with  the  general  inaccessibility  of  the  parts 
of  "  modern  motors,"  but,  at  the  same  time,  flatly  refuse  to 
believe  they  are  superior  in  performance  (i.e.,  doing  work). 
To  quote  a  few  out  of  many  old  makes  of  10  or  15  years 
ago,  let  me  mention  those  made  by  the  General  Electric, 
America  ;  Thomas  Parker,  of  Wolverhampton  ;  Mather  and 
Piatt,  Manchester  ;  the  Union  Electric  Co.,  England ; 
Crocker- Wheeler,  Newark,  America. 

I  can  assure  Mr.  Butler  that  the  old  motors  made  by  these 
people  10  or  15  years  ago  are,  in  several  cases  to  my  know- 
ledge, running  as  well  to-day  as  ever  they  did.  It  is  a 
rare  sight  to  see  one  of  these  old  armatures  out  for  repairs  ; 
notice  the  beautiful  long  commutator,  with  its  thick  seg- 
ments. I  have  had  the  pleasure  of  taking  out  many  of 
these  old  armatures  and  comparing  them  with  the  present- 
day  rubbish,  with  the  winding  section  cut  down  as  low  as  ever 
it  dare  go.  Not  only  is  there  a  reduction  in  good  metal,  but 
the  present-day  armature  has  not  the  sound  workmanship 
about  it  which  is  so  noticeable  on  comparison  with  the 
15-year  old  stamp.  Motors  are  not  built  now  for  rough 
work,  or  for  taking  adrift  easily  either.  It  took  me  five 
hours  to  draw  the  brass  sleeve  off  a  3G-H.P.  motor  which 
had  seized,  even  with  the  oil-well  quite  full  of  oil  ;  another 
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down  in  exact  proportion.    The  present-day  moto 
cramped  altogether,  in  fact  many  of  my  motors  cam 
at  to  touch  up  the  commutator  unless  the  brush  gear  is  I 
right  away  ;  this  means  taking  all  one  end  away.     The  ring 
oiler  bearing  was  a  marvellous  invention,  and  far  superior  to 
the  drip-fed  bearings  on  the  older  machines,  which  required 
close   attention.     The  rings   should   be   quite   visible   and 
accessible  by  the  lifting  of  dust-proof  lids  from  the  outside 
of  the  spider  castings.     A  small  flash   lamp  is  the  proper 
thing  to    use    to    inspect    the    rings,  to   see    if    they  are 
turning  and  picking  up  oil  properly. 

Henry  Fowler. 

Liverpool,  April  YMh,  I'.'H. 


LEGAL 


Kidderminster  Tramways  Case.— Cross  Claim  for  Damages. 

{Concluded  from  page  616.) 

The  hearing  was  continued  on  Friday,  April  3rd. 

Mr.  Hugo  Young,  at  the  suggestion  of  his  Lordship,  in  opening 
the  case  for  the  defendants,  included  in  his  addrtss  his  opening  of 
the  case  for  the  plaintiffs  in  the  action  of  Wocdward,  Grosvecor 
and  Co.  against  the  Tramway  Co.  He  said  that  the  only  point  in 
the  action  was  the  simple  issue  whether  the  making  of  the  tunnel 
had  in  any  way  affected  the  tramway  track,  and  if  so,  what  was 
the  amount  which  it  would  cost  the  Tramway  Co.  to  make  good 
the  damage.  The  defendants  obtained  the  consent  of  everybody, 
including  the  Public  Works  Committee,  to  open  the  road.  One 
thing  was  clear,  and  that  was  that  it  was  not  an  honest  complaint 
of  injury  to  the  tramway  and  a  desire  to  recover  for  the  damage 
done — to  recover  a  few  pounds  for  making  good  the  track.  It  was 
manifest  that  the  object  of  the  plaintiffs  had  been — they  being  the 
electric  lightirg  authority  as  well  as  the  tramway  owners — to  keep 
the  defendants  from  laying  their  cable  so  as  to  enable  them  to 
supply  themselves  with  electric  light,  instead  of  taking  the 
plaintiffs'  supply,  which  was  not  suitable.  Notice  wa3  given 
to  them  of  the  defendants'  intention,  and  therefore  there 
could  be  no  complaint  that  they  were  not  fully  warned.  On  July 
29th  they  applied  for  and  obtained  an  injunction  against  the 
defendants  to  restrain  them  from  interfering  with  the  tramway. 
A  curious  thing  about  the  injunction  was  that  Mr.  Lycett,  the 
managing  director  of  both  companies,  acted  for  the  moment  as  a 
solicitor's  clerk,  coming  down  to  serve  the  injunct  on  peisonally 
upon  the  defendants,  when  he  intimated  to  Mr.  Wocdward  that  he 
was  going  to  try  and  prevent  him  from  getting  the  light.  When  he 
could  not  persuade  the  defendant  to  abstain  from  layiDg  the  cable, 
he  said  something  to  this  effect  : — "  You  know  we  are  a  big  com- 
pany, and  we  are  going  to  see  this  thing  through."  Heavy 
expenses  had  been  incurred  in  trying  to  stop  the  defendants.  The 
injunction  was  obtained,  but  when  the  summons  was  heard  there 
was  no  order  made  beyond  that  they  were  not  to  interfere  with 
the  tramlines.  The  defendants  did  not  want  to  inferiere  with  the 
tramway,  and  an  undertaking  was  given  that  they  would  not 
The  work  was  done  upon  the  assumption  that  they  might  do  it  if 
it  could  be  done  without  interfering  with  the  tramway.  Tracing 
the  history  of  the  case,  counsel  said  that  on  September  ltich  the 
tramway  people  took  steps  with  the  object  of  destroying  the  cable, 
and  further  legal  proceedings  were  taken  by  the  defendants  to 
restrain  them.  The  whole  thing  was  based  upon  the  circumstance 
that  on  September  16th,  when  the  company  had  occasion  to  repair 
their  line,  they  found  the  crack  in  the  concrete,  upon  which  they 
set  themselves  to  discover  that  the  defendants  had  done  some 
injury.  He  would  be  able  to  show  by  evidence  that  the  concrete 
at  this  particular  place  was  cracked  as  far  back  as  1912,  along 
time  before  the  defendants  ever  went  near  it.  A  strong  reason  for 
saying  that  the  tunnelling  did  not  necessarily  e-ause  damage  was  to 
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be  found  in  the  fact  that  a  second  cable  which  the  defendants  had 
laid  had  existed  up  to  the  present  time  without  the  slightest 
injury  being  discovered.  It  was  common  ground  that  there  was  a 
depression  iu  the  road  when  the  defendants  began  to  do  their 
work,  but  that  was  not  caused  in  any  way  by  them.  The  plaintiffs, 
however,  were  trying  to  make  out  that  it  only  began  as  and  from 
September  2nd,  when  the  tunnelling  work  was  started.  lie  did  not 
dispute  that  there  was  a  crack,  but  he  maintained  that  it  had 
existed  12  months  before.  Although  it  was  admitted  that  the 
cable  was  doing  no  harm  at  present,  the  Court  was  asked  to  order 
that  it  should  be  taken  up.  No  Court  could  make  such  an  order  as 
that,  because  the  land  beneath  the  tramway  was  not  the  property 
of  the  company.  Their  claim,  if  they  had  any,  would  only  be 
to  have  their  line  made  good. 

His  Lordship  said  if  it  could  be  shown  that  the  cable  was  likely 
to  cause  injury,  he  would  have  jurisdiction  ;  but  it  was  manifest 
that  the  cable  was  as  solid  a  substance  as  anything  that  could  be 
put  in  to  take  its  place.  The  fact  seemed  to  be  that  the  cable  was 
eought  to  be  removed  in  the  interest  of  the  Electric  Lighting  Co  , 
and  they  had  no  right  to  do  it. 

Mb.  Young  then  proceeded  to  state  his  case  as  the  plaintiff  in 
the  second  action.  He  said,  assuming  they  had  got  the  cable  in 
improperly,  and  that  some  injury  was  caused  to  the  tramway  in 
consequence,  the  extent  of  the  Tramway  C'o.'s  rights  was  only 
to  compensation  in  damages.  Before  discovering  any  injury  at  all, 
however,  they  came  down  armed  with  counsel's  opinion  and  in- 
structions to  take  out  a  piece  of  cable  so  as  to  destroy  its  effective 
use  for  electric  lighting.  The  cable  did  not  injure  them  in  any 
way  except  as  an  electric  lighting  company.  They  came  in  the 
dead  of  night  and  hoped  to  cut  the  cable  and  fill  in  the  hole 
without  beirrg  seen.  If  they  had  succeeded,  Messrs.  Woodward 
would  have  been  put  to  enormous  inconvenience  and  expense,  and 
damages  were  now  claimed  for  injury  caused  by  the  cutting,  and 
an  injunction  wss  asked  for  restraining  the  Tramway  Co.  from 
doing  the  same  thing  in  future. 

Evidence  was  given  by  Mil.  G.  W.  Grosvenor,  managing  director 
of  Woodward,  Grosvenor  &  Co.,  Mr.  C.  J.  Jeffreys,  manager 
for  Thomas  Vale  Jc  Son,  contractors,  of  Stourport,  who  carried 
out  the  tunnelling  work,  Mr.  James,  the  borough  surveyor  of 
Kidderminster,  and  Mb.  A.  Hitchi.ns,  road  foreman  to  the  Corpora- 
tion of  Kidderminster. 

The  hearing  was  continued  on  April  4tb,  when  several  witne=ses, 
Corporation  officials,  and  contractor's  workmen,  were  called  to 
give  evidence  as  to  the  character  of  the  subsoil  under  the  tramline, 
and  the  manner  in  which  the  tunnelling  work  was  done,  and 
what  happened  when  Mr.  Charlton  attempted  to  cut  the  cable. 
Mr.  Wm.  IIy.  Griffiths,  electrical  engineer  and  manager  of  the 
Birmingham  branch  of  the  A. E.G.  Electrical  Co  ,  gave  evidence  as 
to  the  nature  of  the  soil  where  the  tunnel  was  cut. 

Mr.  Frank  Ebhkst  Jones,  foreman  of  the  engineering  and 
mechanical  department  of  Woodward,  Grosvenor  &  Co.,  and  Police- 
Inspector  Geo  Smith,  also  gave  evidence,  and  the  case  for  Messrs. 
Woodward  was  closed. 

Mr.  Eustace  Hills,  addressing  the  Court  upon  the  whole  of  the 
two  cases,  contended  that  the  Tramway  Co.  having  to  make  and 
maintain  their  line,  no  one  could  come  and  tunnel  under  the  road 
in  such  a  way  as  to  let  them  down,  and  the  Town  Council,  as  a 
matter  of  fact  and  a  matter  of  law,  could  not  give  anyone  leave  to 
open  up  the  road  within  the  tramway  jurisdiction.  He  said  that 
the  material  point  was  whether  the  tunnel  caused  injury  to  the 
concrete  bed  of  the  tramway,  and  he  contended  that  it  did  interfere 
with  the  support,  and  so  with  the  tramway  itself.  Mr.  Eustace 
Hills  continuing  his  speech  on  behalf  of  the  Tramway  Co.,  on 
Monday.  April  6th,  argued  that  Messrs.  Woodward,  Grosvenor  and 
Co.  had  no  actual  possession  upon  which  they  could  rely  upon 
which  to  found  their  action.  They  had  not  abandoned  their  cable, 
but  it  became  part  of  the  soil  when  laid.  If  it  could  be  said  that 
they  had  constructive  possession,  it  would  not  give  them  the  right 
of  action  without  title. 

Mb.  Justice  Bowlatt  :  It  was  attached  at  either  end  to  their 
works,  and  they  were  sending  an  electric  current  through  it. 

Mr.  Eustace  Hills  submitted  that  one  of  the  tests  would  be 
whether  the  cable  could  be  removed  without  disturbing  the  rights 
of  anyone  else. 

Mb.  Hugo  Young,  in  his  reply,  maintained  that  Messrs. 
Woodward  k  Grosvenor  had  a  right  to  sue  for  the  damage  to  their 
cable.  They  had  never  parted  with  their  physical  possession  of  the 
cable,  and  it  was  with  the  acquiescence  of  the  owners  of  the  soil 
that  they  laid  it.  The  Courts  had  held  that  in  cases  of  this  kind 
there  was  not  any  "  passing"  of  possession  merely  because  the  cable 
was  put  in  the  soil. 

Mb.  Justice  Bowlatt,  in  giving  judgment,  said  that  the  action 
had  taken  a  long  time  to  try,  but  that  time  was  fully  justified 
by  the  importance  of  the  matters  concerned.  The  first  action  was 
by  the  Tramway  Co.  for  damages,  and  an  injunction  in  respect  of 
two  tunnels  under  the  tramline,  and  theonly  question  was  the 
effect  which  those  tunnels  had  upon  the  tramway.  It  was  not  in 
dispute  that  the  plaintiffs  had  the  right  to  run  their  tramway 
upon  the  street  without  being  interfered  with  by  any  excavation  in 
the  subsoil  and  the  road,  and  the  question  was  whether  any  damage 
had  been  caused  by  the  defendants.  In  any  event  the  damage 
was  not  serious.  The  line  at  the  point  in  question  had  been 
condemned,  and  would  have  had  to  be  renewed  in  the  course 
of  two  or  three  years,  and  the  damage  caused  by  the  defen- 
dants, if  any,  was.  to  a  very  small  amount.  In  his  judgment, 
it  would  only  amount  to  the  interest  in  respect  of  anticipa- 
tion of  repairs.  The  damage  would  really  be  less  than  £10: 
but  the  question  was  whether  the  plaintiffs  had  made  out  the 
oue  that  the  line  had  been  damaged  by  either  the  first  or  the 
fcecoiul    tunnel,    and    the    attention    of    the    plaintiffs    had  been 


directed  to  the  fact  that  the  tunnel  wa9  abiut  to  be  made,  and 
one  would  have  thought  that  the  plaintiffs  who  had  been  given 
rights  over  the  public  streets,  would  feel  that  it  was  their  duty 
to  see  that  the  tramway  was  not  interfered  with.  One  would  have 
thought  that  the  matter  would  have  been  arranged  between  the 
parties,  and  any  danger  which  it  was  thought  might  result  would 
have  been  pointed  out  to  the  defendants.  Hut,  unfortunately,  that 
was  not  the  course  pursued.  It  appeared  that  the  electric  tram- 
ways had  directors  who  were  also  directors  of  the  local  Electric 
Lighting  Co.,  and  it  was  as  clear  as  anything  could  bo  that 
those  people  resolved  to  use  their  tramway  for  the  purpose  of  pre- 
venting Woodward  &  Grosvenor  lrom  supplying  themselves  with 
electricity,  and  coercing  them  into  taking  the  current  from  the 
Eleotrio  Lighting  Co.  On  July  29th  the  Tramway  Co.  obtained, 
ex  parte,  an  injunction,  and  the  extraordinary  course  was  taken 
of  Mr.  Lycett,  the  chairman  of  the  company,  coming  down  and 
serving  the  injunction  personally  upon  the  defendants.  Mr. 
Lycett  then  saia  that  they  wanted  to  supply  the  electricity  them- 
selves. Mr.  Grosvenor  told  him  that  it  was  not  the  kind 
of  current  they  wanted,  and  that  they  preferred  to  pro- 
vide their  own.  It  appeared  that  Mr.  Lycett  tried  to 
intimidate  Mr.  Grosvenor  into  taking  the  electricity  from  him. 
The  only  respect  in  which  the  defendants'  freedom  of  action  was 
limited  by  the  injunction  was  that  they  were  not  to  injure  the 
tramway.  No  suggestion  was  made  for  the  protection  of  the  tram- 
way, but  the  plaintiffs  thought  fit  to  adopt  measures  which 
threatened  a  breach  of  the  peace.  They  thought  fit  to  hire  41 
navvies  and  occupy  the  trench,  so  that  the  defendants  could  not 
carry  out  their  work,  and  it  was  only  by  the  intervention  of  the 
police  that  the  intolerable  interference  was  put  an  end  to.  It  did 
not  come  very  well  from  such  people  to  complain  that  the  work 
had  not  been  done  in  the  best  possible  manner.  On  September  16th, 
without  giving  notice  to  the  defendants,  the  plaintiffs  came  in  the 
night,  and  digging  down  to  the  tunnel  which  the  defendants  had 
made,  they  cut  the  cable.  Whether  they  dug  down  to  separate  the 
connection  by  taking  out  the  piece,  or  merely  to  cut  it  through, 
seemed  to  be  immaterial.  That  it  was  their  intention  to  destroy 
the  connection  he  was  satisfied.  It  was  suggested  that 
they  did  it  because  the  cable  was  illegally  laid.  If  it 
had  been  illegally  laid,  it  had  not  caused  any  infringe- 
ment of  the  rights  of  the  plaintiffs.  It  was  not  illegal  in 
the  sense  of  it  having  been  laid  without  consent  having  been 
obtained.  It  was  then  suggested  that  it  was  illegal  because 
it  was  dangerous  to  the  tramway;  but  when  it  jad 
been  laid  it  formed  a  solid  mass  in  the  soil,  and  was 
as  safe  a  foundation  for  the  tramway  to  run  over 
ss  if  it  bad  been  solid  stone.  The  real  reason  was  to.get  oown  to 
the  cable  and  sever  it.  The  whole  thing  was  utterly  illegal.  It 
was  a  malicious  injury  to  property,  and  being  done  at  night  might 
have  been  followed  by  a  penalty  of  penal  servitude.  But  when  the 
police  stopped  this  malicious  injury,  tbey  thought  fit  to  overbear 
the  police  by  saying  that  they  (the  police)  were  obBtruoting  Mr. 
Charlton  in  his  rights.  In  an  affidavit  put  in  for  the  plaintiffs,  it 
was  said  that  the  police  appeared  to  be  acting  under  the  direction 
of  Messrs.  Woodward  &  Grosvenor,  but  that  was  a  monstrous 
poBitic  n  to  take  up,  as  the  police  were  merely  doing  their  duty. 
The  object  clearly  was,  the  cable  having  been  injured,  to  cover  up 
the  place  and  prevent  Woodward  &  Grosvenor  lrom  discovering 
where  the  interruption  in  their  current  was.  Here  they  had  the 
tramways,  for  an  indirect  motive,  trying  to  make  out  that  the 
interest  which  they  had  in  thfir  tramways  entitled  them  to 
interrupt  the  enterprise  of  Woodward  k  Grosvenor.  They  tried  to 
get  the  Corporation  to  interfere,  they  tried  to  intimidate  the 
defendants  themselves,  but  all  to  no  purpose,  and  they  then 
committed  a  breach  of  the  law  and  tried  to  overbear  the  police. 
They  had  been  wrong  in  every  point  throughout,  and  he  was  satis- 
fied that  the  tunnels  did  not  give  cause  for  complaint.  The  tramway 
people  did  worse  than  the  defendants  were  charged  with  having  done, 
because  tbey  rt  moved  the  soil  immed;ately  beneath  theconcretewhen 
they  tried  to  get  down  to  the  cable  to  cut  it.  He  came  to  the  con- 
clusion that  there  had  been  damage  to  the  concrete  before  any  of 
the  things  complained  of  happened,  and  that  the  depression  in  the 
line  was  due  to  that  damage.  The  onus  was  upon  the  plaintiffs  to 
show  that  damage  had  been  done,  and  they  had  failed  to  do  so. 
The  plaintiffs'  action  must  be  dismissed  as  to  the  first  tunnel,  and 
as  to  the  second  tunnel  he  would  grant  no  injunction  whatever. 
As  to  the  cross  action  in  respect  to  the  separation  of  the  cable  of 
Messrs.  Woodward,  Grovenor  &  Co.  by  the  Tramway  Co.,  there  was 
no  defence  at  all  except  the  contention  that  the  plaintiffs  had  no 
such  interest  in  the  cable  as  would  entitle  them  to  maintain  and 
keep  it.  That  point  had  given  rise  to  an  interesting  legal  dis- 
cussion. The  plaintiffs  assumed  rightly  that  they  had  the  sanction 
of  the  owners  of  the  soil  to  lay  the  cable  which  consisted  of  three 
strands  of  copper  wire  laid  in  a  pipe  to  connect  their  dynamo  on 
the  one  side  with  their  works  on  the  other  side  of  the  road,  and  it 
was  put  in  the  soil  to  keep  it  out  of  the  way.  It  aj  peared  to  him 
that  it  would  be  very  astonishing  to  hold  that  the  pruperty  in  that 
cable,  as  separate  from  the  Boil  in  nature,  so  di.-tinct  from  it  and 
so  isolated  from  it,  passed  to  the  owners  of  the  sub-soil.  The 
question  was  whether  the  plaintiffs  had  sufficient  interest  in  the 
cable  to  maintain  an  action  against  a  mere  wrong-doer,  and  be 
thought  they  had.  The  <  able  was  laid  in  the  soil,  but  it  remained 
the  property  of  the  plaintiffs.  The  objection  to  the  action,  there- 
fore, failed,  and  there  was  no  other  defence.  The  actual  damage 
was  £2S.  but  the  case  was  one  which  was  attended  by  exemplary 
damugis.  All  the  trouble  had  been  brought  about  by  the  COOT** 
which  the  defendants  had  taken,  and  he  gave  judgment  for  the 
plaintiffs  in  the  cross  action  for  £100. 

Judgment    was   therefore   entered    for   Messrs.    Woodward  and 
GroRvenor  in  both  actions. 


Vol.74.    No.  1,891),  April  17,  1914. 


THE    EI.' 


i.  \>'  mho  Ablation  of  the   Lona    BAtov 

Qie  i  lo,  '.  i  he  Long  k\  cos  i"     b i  h,. 

In  the  Ohanaery  Division  on  Friday,  April  Brd,  than  waa  opened 

before    Mr.    Justice    Bargant    this   act  inn,    which    wan  brought  to 

iii  cute  whether  tha  Council  were  instilled  In  making  a  differentia- 
tion between  oonsnmera  of  their  eleotria  supply. 
M  .  Murk  Bomer,  K.O.,  and  Mr  Peroy  Whteler  ware  oonntal  for 

the  plaintiffs  and  the  il<t'i  nilunt  h  wore  represented  by  Mr.  Martelli, 
K.O.,  and  Mr.  Courthopo  Munroe. 

Mb.  Homer,  in  opening  tho  case,  paid  that  the  action  wan 
brought  at  the  relation  of  the  Gas  Co.,  who  had  the  right  of 
supplying  gas  in  the  district,  the  defendants  being  the  Urban 
District  Council,  who  had  powers  for  supplying  electrical  energy 
for  light  and  power  within  their  district.  The  plaintiffs  claimed 
a  declaration  that  a  certain  differentiation  in  the  charges  which 
the  defendants  were  now  making  for  the  supply  of  power  was  a 
differentiation  which  contravened  Seos.  19  and  20  of  the  Electric 
Lighting  Act  of  1882.  Those  were  the  sections  which  related  to 
the  giving  of  undue  preference.  The  facts  of  the  case  were  very 
short,  and  might  be  very  shortly  stated.  The  defendant  Urban 
District  Council  obtained  its  statutory  authority  to  supply  elec- 
trical energy  under  the  Local  Council  Electric  Light  Order  of 
1900.  Long  Eaton,  the  district  supplied  by  this  Council,  though 
in  the  county  of  Derby,  was  close  to — he  understood  only  8  miles 
from— Nottingham,  and  was  right  in  the  centre  of  the  lace  manu- 
facturing district.  There  were  within  the  district  supplied  by  the 
defendant  Council  a  large  number  of  lace  factories — factories 
where  machine-made  lace  was  manufactured.  These  factories 
might  take  both  their  power  and  light  from  the  defendants,  or 
they  might  do  one  or  the  other  of  these  things  by  gap,  or  they 
might  do  both  by  gas.  Down  to  the  time  of  the  differentiation  of 
charge  of  which  the  plaintiffs  complained  in  this  action,  the  Urban 
District  Council  charged  the  eame  rate  for  power  supplied  to  the 
factories  which  were  also  lighted  by  electric  light  as  they  charged 
for  power  to  factories  lighted  by  gas.  Likewise,  the  same  charge 
was  made  for  electricity  for  lighting  purposes  to  factories  whose 
machinery  was  driven  by  electric  power  as  was  made  for  light  to 
factories  whose  machinery  was  run  by  gas  power.  In  September 
of  1911,  however,  the  complaint  of  differentiation  commenced  with 
the  issue  of  the  following  circular  from  the  Long  Eaton  Urban 
District  Council,  dated  September  25th,  1911,  from  the  electricity 
supply  works.  Long  Eaton.     It  ran  : — 

"  Dear  Sir, — I  am  directed  by  my  Council  to  inform  you  that  the 
following  resolution  has  been  adopted  with  reference  to  the  price 
charged  for  electricity  to  power  consumers,  which  will  take  effect 
as  stated  therein,  viz,  : — 

"  Revision  of  Electricity  Charge*. 

"The  Committee,  having  fully  considered  this  matter,  recom- 
mend that  the  present  scale  of  charges  remain  in  force  where 
power  and  lighting  are  both  taken  exclusively  from  the  Council 
electricity  mains,  but  in  cases  where  electricity  supply  is  taken  for 
power  only,  or  for  power  and  pattial  lighting,  the  lowest  scale  of 
charges  where  the  number  of  units  consumed  during  any  quarter 
exceeds  4,000  shall  be  Id.  per  unit,  and  otherwise  according  to  the 
existing  scale,  such  amended  charge  to  commence  on  January  1st, 
1912. 

"  I  enclose  herewith  the  scale  of  charges  for  eleotricity  referred 
to  in  this  matter. 

"(Signed)    Frank  Worrall, 

"Engineer  and  Manager" 

That  scale  of  charges,  continued  Counsel,  was  for  over  4,000 
units  and  under  6,000  Id  per  unit,  and  over  6,000  units  fd.  a  unit. 
The  result  was  that  there  was  a  differentiation  made  by  this 
circular  from  January  1st,  1912,  the  effect  of  which  was  to  put  up 
the  price  to  those  who  did  not  light  entirely  by  electricity.  Where 
a  man  lighted  his  factory  by  gas,  or  partly  lighted  it  by  gas, 
instead  of  fd.  a  unit  for  a  supply  of  over  6,000  units  a  quarter,  he 
would  have  to  pay  Id.  per  unit.  A  differentiation,  said  Counsel,  to 
the  extent  of  a  ^d.  per  unit  in  favour  of  those  who  exclusively 
lighted  their  factories  by  electric  light.  His  submission  was  that 
such  a  differentiation  was  forbidden  by  Sees.  19  and  20  of  the 
Act  of  1882.  Undue  preference  as  used  in  Sec.  20,  mutt, 
he  submitted,  mean  a  preference  that  was  undue  with 
reference  to  what  was  insisted  on  in  Seo.  19.  That 
was  to  say,  that  if  the  undertakers  purported  to 
attempt  to  discriminate  between  consumers  who  under  similar  cir- 
cumstances were  entitled  to  a  corresponding  supply,  then  they 
were  guilty  of  an  undue  preference.  If  under  the  existing 
scale  of  charges  the  discrimination  was  against  persons  who 
used  the  light  only  which  was  produced  at  the  time  of  the 
maximum  load,  it  would  not  be  a  controversial  matter  but  rather 
a  matter  of  common  senee.  Either  the  differentiation  was  because 
they  wanted  to  obtain  the  custom  for  lighting  from  the  people 
who  were  using  the  energy  for  power,  or  because  they  thought 
that  in  that  way  they  would  be  able  to  obtain  the  customers  of 
the  gas  company.  It  was  a  differentiation  for  the  purpose  of 
rival  trading.  If  their  object  was  to  increase  their  new 
customers,  they  were  not  entitled  to  do  it  by  discriminating  against 
their  old  customers.  They  had  already  differentiated  between 
houses  and  factoiies,  and  it  was  difficult,  therefore,  to  understand 
any  valid  reason  that  would  justify  the  change  that  had  been 
made. 

Counsel  proceeded  to  deal  at  length  with  the  authorities 
largely  with  reference  to  the  carriage  of  goods,  for  the  purpose  of 
showing  that  where  different  rates  had  'been  allowed  it  had  been 
shown  that  there  was  a  difference  in  tho  cost  of  providing  the 
carriage. 

On  Monday,  April  6th,   Mr.  William  Ernest  Radford,  who 


waH  nailed  for.  the  plaintiffs  mid  examined  by  Mil    r 
that  ha  win  a  laos  manofaotnri  i  al   I 

fas  fur  lighting.    Be 

aiajf 

rio    light.      1 1  for 

tin-  whole   ..'I    boon,   mil    thi  rare  from    i 

until    midnight. 

would  then    DC  niing  thi    I  •<  r\iy    for    lif 

were   h  uioni  whin   I  .    for  light 

when  ha  was  not  lining  it  for  power, 

t  Ifou-examined  l>y  Mb,  U  \  n  i  i.i.i.i,  witness  laid  that  for  the  wind- 
ing machinery  he  employed  women  and  girii  and  their  hour* 
were  limited  by  the  Factory  Acts.  The  hours  the  winding 
machinery  would  be  working  were  from  7  am.  to  7  p.m. 
The  load  on  the  other  machinery  would  go  on  to  midnight,  the 
time  when  the  electric  light  would  be  Deed  ;  he  need  abool 
tenth  of  the  energy  for  lighting  that  he  did  for  power. 

Mb,  (.  EOBG  i.  fi  i  bvksbon,  director  of  the  Dong  Eaton  ttai  Co.,  Paid 
the  shed  factories  u-ually  were  supplied  with  electric  power.  ! 
were  four  types  :  those  which  took  electricity  for  power  and  gas 
for  light,  those  that  took  electricity  for  both  power  and  light,  those 
that  took  steam  for  power  and  gas  for  light,  and  those  that  took 
steam  for  power  and  electricity  for  light.  The  general  principles 
of  charging  were  the  same  in  both  the  gas  companies  and  the  elec- 
tricity companies.  Generally  speaking,  light  would  not  be  required 
by  the  factories  when  they  did  not  require  power. 

Mil.  Harold  15.  StbeTCHLEY,  lace  manufacturer  of  Nottingham, 
said  that  his  factory  at  Long  Eaton  was  erected  in  1901,  In  con- 
sideration of  his  taking  electricity  for  light,  the  Council 
cancelled  their  increased  charge  for  power.  There  was  a  separate 
meter  for  the  light  and  for  the  power.  He  would  not  be  using  the 
light  when  the  power  was  not  being  taken.  It  would  be  very 
exceptional  if  he  did.  In  1912  he  was  enlarging  his  factory,  and 
he  asked  the  Council  to  give  him  the  reduction  from  that  time. 

That  concluded  the  plaintiffs'  case,  which  was  summoned  up  by 
Mr.  Percy  Wheeler. 

In  opening  the  case  for  the  defence,  Mr.  Martilli  said  it 
had  an  importance  beyond  that  to  the  present  parties,  for  it 
was  a  common  practice  now  for  suppliers  of  electricity  to  charge 
one  rate  where  the  energy  was  taken  for  power  only,  and  another 
where  both  power  and  light  was  taken.  The  analogy  between  this 
case  and  cases  of  railway  rating,  must  not  be  carried  too  far. 
In  the  case  of  the  railwa/  rates  the  effect  was  to  the  price  of  the 
goods  supplied,  but  then  the  Courts  were  considering  the  charge  for 
the  carriage  of  goods,  and  how  it  was  considering  the  charge  for 
supplying  goods.  As  he  understood  it  the  questions  which  bU 
Lordship  had  to  decide  were  three.  First  of  all  under  Sec.  19 
did  the  customers  for  power  get  their  supply  under  similar  condi- 
tions to  the  customers  for  both  power  and  light,  for  the  words 
of  the  Section  were  that  it  was  customers  who  were  taking  a 
supply  under  similar  circumstances  that  were  entitled  to  a  corres- 
ponding supply.  The  first  queBtioD,  therefore,  was  were  customers 
for  light  and  power  customers  taking  a  supply  under  similar  cir- 
cumstances .'  The  next  question  was  did  the  former— that  was 
that  people  who  used  the  current  for  both  power  and  light  get  a 
corresponding  supply  to  those  who  used  it  for  power  only  .'  The 
third  question  was  whether  there  was  any  question  of  undue  pre- 
ference under  Sec.  20  .'  The  defendants  asked  his  Lordship  to 
answer  all  those  questions  in  the  negative. 

Mr.  Justice  Sargant  :  Is  your  contention  that  taking  the  two 
first  questions,  in  order  for  the  plaintiffs  to  succeed  I  shall  have  to 
answer  both  of  them  in  the  affirmative  !     One  would  not  do  .' 

Mr.  Martelli  said  that  was  so.  He  proposed  to  deal  with  the 
case  first  of  all  on  the  assumption  of  there  being  no  question,  of 
partial  lighting. 

Mr.  Justice  Sargant  :  If  it  is  bad  as  to  part  it  must  be  bad 
as  to  all  the  rest  ? 

Mr.  Martelli  :  That  must  be  so  with  regard  to  the  first 
question.  He  said  it  was  important  to  remember  that  all  these  fac- 
tories in  Long  Eaton  were  worked  under  normal  conditions.  They 
were  practically  worked  20  hours  out  of  the  24. 

Mr.  Justice  Sargant  said  that  he  thought  that  was  the  evi- 
dence given  by  the  plaintiffs'  witnesses. 

Mr.  Martelli  said  that  one  further  point  was  that  when  they 
were  not  working  up  to  their  full  normal  time  they  would  work  in 
the  daytime  in  preference  to  working  at  night.  The  evidence  was 
that  20  per  cent,  of  the  winding  machine  work  was  done  by 
women,  and  those  women  could  only  be  employed  in  the  factory 
for  12  hours,  and  those  were  the  daylight  hours.  From  7  a.m.  to 
7  p.m.  were  practically  the  daylight  hourp.  and  at  7  pm.  a  sub- 
stantial part  of  the  power  was  shut  off,  the  defendants  thought  25 
per  cent,  at  least.  When,  therefore,  the  energy  was  taken  for  power 
only,  at  7  p.m. 25  per  cent,  of  the  generating  plant  would  become  idle, 
and  would  remain  idle  until  7  o'clock  the  next  morning.  The  figures 
showed  that  the  day  load  was  Eeven-tenths  of  the  total  load, 
and  it  muBt  be  an  advantage  to  compensate  for  the  falling-off  of 
the  day  load  by  getting  users  for  lighting  purposes  at 
night.  The  maximum  power  lead  was  always  duriDg  the  day. 
It  must  also  be  borne  in  mind  that  light  was  four  times  the  price 
of  power.  Power  was  fd.  per  unit  and  light  was  3d.  per  unit. 
Counsel  did  not  suggest  that  the  principle  he  was  contending  for 
would  apply  when  something  besides  electricity  was  supplied. 
For  instance,  the  Council  could  not  make  a  difference  in  the  price 
of  electricity  to  a  consumer  because  that  consumer  took  coke 
from  them,  but  he  did  submit  that  they  were  entitled  to  differ- 
entiate in  their  charges  for  electricity  between  what  he  might 
oall  a  good  and  a  bad  customer. 

Mr.  J.F.CSnell,  examined  byMR.MuNROE,  said  the  loadfactor 
of  the  station  was  26'01  for  the  year  ending  March,  1913.  Lead 
factor  was  an  important  point,  because  the  load  factor  of  the  con- 
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Rinucr  determined  the  load  factor  at  the  station.  The  better 
the  load  factor  the  cheaper  the  undertaken*  could  afford  to 
because  of  the  less  cost  to  them.  Another  factor  was 
what  was  known  as  the  diversity  factor  of  the  load.  A 
supply  company  had  to  provide  plant  for  the  maximum 
load.  In  the  case  of  the  defendant  Council  it  was  950  kw.,  which 
WHS  the  amount  installed,  whereas  668  kw.  was  the  maximum 
required,  giving  a  margin  of  over  300  K\v.  odd.  The  increase 
of  the  eleotrio  tight  demand  would  tend  to  improve  the  diversity 
factor.  For  that  reason  a  consumer  takine  a  pupply  for 
power  only,  and  one  taking  power  plus  light,  could  not  be 
said  to  be  taking-  a  supply  under  similar  circumstances.  The 
load  factor  would  not  be  the  same.  There  might,  however, 
be  cases  where  the  load  factor  of  the  person  taking  energy  for 
power  only  would  be  bettor  than  that  of  one  taking  power 
plus  light.  As  a  rule,  however,  it  would  be  the  other  way 
about.  Apart  from  the  special  case,  the  load  factor  of  the  person 
taking  power  only  and  the  person  taking  power  plus  light,  would 
be  different.  The  load  factor  of  the  person  taking  both  would  be 
the  better  At  Long  Eaton  the  consumer  of  power  pluH  light 
would  have  a  slightly  better  load  factor  than  consumers  of  power 
emly.  Speaking  generally,  in  Long  Eaton  the  person  who  took 
both  power  and  light  was  the  better  consumer  from  the  Council's 
point  of  view. 

Counsel  asked  whether  it  was  a  commercially  sound  principle  to 
giw  preference  to  the  consumer  of  both  ? 

The  question  was  objected  to,  and  counsel  said  he  merely  asked 
it  in  case  it  was  suggested  the  preference  was  given  merely  to 
injure  the  gas  company. 

Mil.  Rosier  said  that  was  not  suggested. 

Mn.  FRANK  Wokrall,  A.M.I.C.E.,  engineer  of  the  Long  Eaton 
District  Council,  said  be  had  had  charge  of  the  electricity  works 
of  the  Council  since  1900,  when  the  provisional  order  was  obtained. 
Long  Eaton  was  purely  a  manufacturing  district ;  before  elec- 
tricity was  introduced,  the  motive  power  for  the  factories 
was  either  steam  or  gas.  They  had  had  one  case  of  a  factory 
lighted  partly  by  gas  and  partly  by  electricitv,  and  in  that 
case  the  consumer  was  given  the  benefit  of  the  reduction.  That 
was  the  only  case  of  the  kind  they  had  had,  and  he  thought  it 
extremely  unlikely  they  would  have  another.  They  charged  less 
for  power  than  they  did  for  light,  because  they  could  use  the 
machinery  for  power  when  it  was  not  required  for  lighting 
purposes. 

Mi!.  William  JENKINS,  vice-chairman  of  the  District  Council, 
and  chairman  of  the  electric  light  undertaking,  gave  re&fons  for 
making  the  differentiation. 

That  concluded  the  defendants'  case,  which  wap  summed  up  by 
Mb  COTJRTHOPB  MuNROE.  He  submitted  that  because  one  or  two 
cases  might  work  out  the  wrong  way,  the  Council  were  not  to  be 
prevented  from  giving  a  preference  which  would  hurt  nobody  and 
attract  to  their  undertaking  customers  whose  custom  was  beneficial. 
Only  two  persons  would  be  hit  by  this  scale  of  charges,  and  they 
would  be  hit  because  they  bad  an  abnormally  good  load. 

Mr.  Mahtelli,  in  the  absence  of  Mr.  Courthope  Munroe,  con- 
tinued the  summing-up  of  the  case  for  the  defence.  His  Lordship 
remarking  that  the  case  was  one  of  such  importance  that  he 
desired  all  the  assistance  he  could  get  from  counsel.  Mr.  Martelli 
said  where  the  charge  was  made  under  two  different  scales — two 
different  prices — Sec.  19  was  not  contravened  because  the  pur- 
chaser ould  come  under  which  scale  he  pleased.  The  person  against 
whom  thsre  must  not  be  discrimination  was  a  person  taking  a  supply 
under  precisely  the  same  circumstances  as  some  other  persons. 
How  oould  it  be  suggested  that  the  supply  of  power  corresponded 
with  a  supply  for  both  power  and  light .' 

Counsel  said  he  desired  to  deal  shortly  with  the  authorities  that 
had  been  referred  to. 

His  Lordship  said  he  did  not  desire  to  curtail  counsel's  argument 
in  any  way.  He  should  be  unab'e  to  give  judgment  during  the 
present  sitting  as  the  case  was  one  of  such  great  importance  that 
he  must  consider  it.  He  could  not  help  thinking  that  the  matter 
must  be  thrashed  out  on  much  more  elaborate  evidence  than  he 
had  heard  from  either  side. 

Mr.  Mabtelli  agreed. 

Mr.  JUSTICE  BaBGANT  said  that  on  the  question  of  fact  he 
mpposed  that  the  winding  was  a  separate  part  of  the  business  and 
was  carried  on  in  a  separate  part  of  the  building,  and  therefore 
when  the  power  stopped  for  winding  machines  light  would  also 
be  stopped.  The  light  in  the  winding  department  would  not  be 
reqnin  d  after  the  winding  machinery  had  stopped  1 

Counsel  agreed  that  that  would  be  so. 

Replying  on  the  whole  case,  Mr.  Rosier  said  that  he  should 
assume  that  to  the  defendants  the  cost  of  energy  was  the  same 
both  for  power  and  for  light,  for  he  thought  the  evidence  proved 
that,  or  that  the  cost  of  the  production  of  light  was  slightly 
higher  thsn  the  cost  of  the  production  of  power. 

II  sLoi  D6HIP  said  that  he  did  not  understand  that  any  difference 
in  price  was  now  insisted  on.  He  took  it  that  defendants  were 
relying  upon  this  additional  demand  for  light  as  producing  a 
g  up. 

Mr.  Rosier  said  then  he  might  start  off  with  this  fact  which 
i.uted — that  light  cost,  if  anything,  more  than  power. 
Then  defendant**  charged  3d.  per  unit  for  light  ard  only  |d,  a  unit 
for  power,  and  yet  they  were  contending  that  they  were  endeavour- 
ing to  obtain  customers  for  light  in  order  to  cheapen  the  cost  of 
production.  The  fallacy  that  lay  at  the  bottom  of  their  argument 
that  they  could  supply  a  man  more  cheaply  with  light  and 
i  than  than  they  could  supply  one  man  merely  with  light  and 
and  another  with  power.  He  could  understand  that  argument  if 
the  machinery  was  working  only  in  the  daytime,  because  then  the 
maei  applied   the  light  at   night   could   be   used   for 


supplying  the  power  in  the  daytime,  but  immediately  you  got  over- 
stepping the  contention  failed,  because  you  must  have  machinery 
sufficient  for  supplying  the  maximum  load.  -When  a  man  who  was 
taking  power  came  and  said  now  also  supply  me  with  light,  he  was 
no  different,  so  far  as  the  cost  of  his  supply  was  concerned,  to  a 
man  who  came  and  said  supply  me  with  light,  I  am  not  taking 
power.  His  submission  was  that  the  proposed  distinction  must  ba 
■ultra  vires. 

His  LoRDSHir  reserved  judgment  until  next  sittings. 


Chasing  Cross,  West  End  &  City  Electricity  Supply  Co., 
Ltd  .  r.  The  London  Hydraulic  Co.,  Ltd. 

In  the  Court  of  Appeal  Lord  Sumner,  Lord  Justice  Kennedy  and 
Mr.  Justice  Bray  disposed  of  this  case  on  the  appeal  of  the 
defendant  company  from  a  judgment  of  Mr.  Justice  Scruttcn.  The 
question  turned  upon  the  reciprocal  rights  and  obligations  of  com- 
panies having  statutory  powers  to  lay  mains  under  the  public 
streets.  The  plaintiff  company  supply  electricity  in  the  city  of 
London,  pursuant  to  the  terms  of  a  Provisional  Order,  and  for  the 
purposes  of  such  supply  they  had  laid  electric  mains  in  various 
streets.  The  defendant  company,  acting  under  statutory  powers 
conferred  upon  them  in  1884,  had,  in  the  same  streets,  laid  certain 
hydraulic  mains,  which  conveyed  water  at  a  pressure  of  600  lb.  to 
the  fq.  in.  Their  Act  contained  a  provision  stating  that  nothing 
should  exempt  them  frcm,  inter  alia,  actions  for  negligence  or 
nuisance.  Certain  of  the  defendants'  hydraulic  mains  ljurst  and 
did  damage  to  the  plaintiffs'  mains,  for  which  the  plaintiffs  sought 
to  recover.  Their  case  was  that  the  water  either  escaped  from  the 
mains  through  the  defendants'  negligence,  or  that,  having  escaped 
it  became  a  nuisance.  Defendants  denied  negligence,  and  said  that 
in  the  absence  of  negligence  they  were  not  liable.  Mr.  Justice 
Scrutton  held  that  the  defendants,  not  being  exempted  from  lia- 
bility by  their  Act,  and  having  brought  their  high-pressure 
water  to  the  streets  for  their  own  profit,  were  bound  to  keep  it  there 
at  their  own  risk,  and  were,  therefore,  liable  for  damage  done  by 
the  bursting  of  their  mains.     Hence  the  present  appeal. 

Mr.  Sankey,  K.C.,  and  Mr.  F.  Gove'r  appeared  for  the  appellants, 
and  Mr.  McCall,  K.C.,  and  Mr.  C.  B.  Marriott  for  the  respondents. 

Lord  Sumner,  giving  judgment,  said  that  both  companies 
oarried  on  undertakings  for  profit,  for  the  purposes  of  which  they 
obtained  certain  statutory  permissions  and  powers,  and  also  pro- 
tections under  private  Acts  of  Parliament.  The  damage  in  respect 
of  which  the  action  was  brought  was  actually  sustained  by  the 
plaintiff  company's  cables  in  four  streets — namely,  Water  Lane, 
Upper  Thames  Street,  Cannon  Street  and  St.  Swithin's  Lane.  They 
were  all  streets  in  which  both  the  mains  of  the  defendants  and  the 
cables  of  the  plaintiffs  had  been  laid.  The  finding  of  the  Judge  in  the 
Court  below  was  that  the  mains  having  remained  in  safety  for  a  con- 
siderable time,  there  were  in  191 2  subsidences  and  shiftings  of  the  soil, 
leaving  the  mainB  unsupported  in  places,  and  that  the  weight  and 
pressure  of  pipes,  and  the  water  within,  probably  assisted  by  the 
vibration  of  the  heavy  traffic  and  a  sharp  frost  at  the  time,  caused 
the  respective  fractures.  Negligence  having  been  negatived  by 
the  learned  Judge,  the  question  was  whether,  in  the  circumstances, 
the  plaintiffs  had  suffered  injury  or  an  invasion  of  their  rights  by 
a  nuisance  on  the  part  of  the  defendants.  He  thought  that 
he  might  answer  that  question  briefly  by  saying,  in  the 
words  used  by  the  Master  of  the  Roles  in  Midwood  and 
Co.  v.  Manchester  Corporation,  heard  in  1905,  that  if 
this  was  not  a  nuisance,  he  did  not  know  what  would 
be  one.  The  decision  in  that  case  was  binding  on  this  Court, 
and  unless  the  two  cases  could  be  distinguished,  no  more  was  to  be 
said.  The  Manchester  Corporation  were  empowered  to  supply 
eleotrical  energy  in  their  district,  and  for  that  purpose  to  lay  down 
mains,  but  it  was  a  condition  of  their  statutory  powers  that  nothing 
therein  contained  should  exonerate  them  from  any  indictmen 
action,  or  other  proceeding  for  nuisance  in  the  event  of  any 
nuisance  being  caused  by  them.  One  of  their  mains  fused,  and  the 
bitumen,  in  which  the  mains  was  laid,  in  consequence  became 
volatilised  into  an  inflammable  gas,  which  accumulated  for  some 
time  and  then  exploded,  causing  a  fire  by  which  goods  on  the 
premises  of  Midwood  &  Co.  were  damaged.  It  was  held  that  apart 
from  any  question  of  negligence,  the  Corporation  were  liable  to 
Messrs.  Midwood  as  for  a  nuisance.  Tn  his  (Lord  Sumner's)  opinion, 
the  facts  of  that  case  were  indistinguishable  from  the  facts  of  the 
present  case.  Further,  he  thought  that  this  case  was  covered  by 
the  judgment  of  the  House  of  Lords  in  the  case  of  Rylands  v. 
Fletcher,  from  the  facts  of  which  it  was  also  indis- 
tinguishable. It  was  argued  that  the  doctrine  of  Rylands 
r.  Fletcher,  was  only  applicable  as  between  owners  of  adjacent 
closes,  and  that  the  principle  there  laid  down  depended  on  the 
rights  attaching  to  the  ownership  of  land  ;  whereas  here,  it  was 
said,  instead  of  two  adjacent  owners  of  land  there  were  two 
neighbouring  owners  of  chattels  not  strictly  adjacent.  It  wa<*  also 
said  that  the  parties  here  were  in  the  position  of  co-users  of  a 
highway,  hnd  that  on  that  ground  also  the  doctrine  of  Rylands  r. 
Fletcher  did  not  apply.  He  did  not  think  that  these  distinctions 
were  well  founded.  In  his  opinion  the  doctrine  of  Rylands  p. 
Fletcher  was  not  limited  to  adjacent  owners  of  land,  but  extended 
to  such  a  case  as  the  present.  No  doubt  that  case  was  a  case 
between  adjacent  owners,  but  the  judgments  showed  no  intention 
of  confining  the  principle  to  the  case  of  adjacent  freeholders.  The 
defendants,  too,  had  relied  on  the  fact  that  they  came  to  the  looui 
in  qvo  first,  and  that  the  plaintiffs  came  afterwards  ;  and  they 
contended  that  the  plaintiffs  were  therefore  bound  to  take  the 
place  as  they  found  it,  one  of  the  things  which  they  found  there 
being  the  defendants'  mains.  No  doubt  there  were  cases  in  which 
it  was  said  that  a  person  who  complained  of  a  nuisance  had  himself 
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gone  to  the  nuisance,  Bat  the  analogy  between  this  oase  and  bhoae 
oases,  was  not  made  out  anleia  it  ooald  be  ibown  that  It  wm  i.ho 
normal  condition  of  mains  like  the  defendante',  thai  they  should 
squirt  out  crater  from  time  to  time,  ir  the  ai 
taking  a  thing  as  one  found  it  trai  to  be  applied, 
it  ought  to  be  Minmed  that  these  malm  were  lonnd, 
He  therefore  thought  the  oontention  of  the  defendant! 

sense  of  event*,  whs  illusory,  it  was  not  having  water  in 
the  pipnn,  or  subjecting  the  water  to  high  pressure  that.  consti- 
tuted the  legal  wrong  ;  it  waH  letting  the  water  escape  that  was 
the  legal  wrong.  He  thought  .that  See.  17  of  the  defendants  Act 
of  1884  muBt  bo  read  aH  meaning  that  nothing  in  that  Act  or  their 
earlier  Act  of  1871  should  exempt  the  company  from  liability  for 
the  nuisance  caused  by  them.     The  appeal  therefore  failed. 

LOBD  Jl     Tin    K  knnedy  and  Mit.  JlJBTICE  IdtAY  concurred,  and 
the  appeal  was  accordingly  dismissed,  with  costs. 


Obompton  &  Co.,  Ltd. 


(Scheme  Sanctioned  and  Actios  Stated.) 

In  the  Chancery  Division,  Mr.  Justice  Warrington  heard  the  peti- 
tion of  Crompton  &  Co.,  Ltd.,  electrical  engineers,  for  the  sanction 
of  the  Court  to  a  scheme  of  reconstruction. 

Mr.  Younger,  K.C.,  and  Mr.  H.  E.  Wright  appeared  for  the 
company,  and  Mr.  Clauson,  K.C.,  and  Mr.  Carr  for  certain  debenture- 
holders,  who  opposed  the  scheme. 

Mb.  Younger  said  this  matter  came  before  his  Lordship  once 
again  in  a  different  shape  from  that  in  which  he  dealt  with  it  on 
the  last  occasion.  The  matter  then  came  before  his  Lordship  in 
the  form  of  a  motion  in  a  debenture-holders'  action,  asking  for  the 
appointment  of  a  Receiver  and  manager,  on  the  ground  that 
although  the  debentures  said  that  a  winding  up  was  not  to  make  tha 
principal  moneys  payable,  when  it  was  a  winding  up  with  a  view 
to  reconstruction,  they  were,  in  fact,  payable.  His  Lordship  came 
to  the  conclusion  on  the  construction  of  the  debentures  that  what- 
ever the  parties  meant  they  had  not  succeeded  in  giving  effect  to 
it,  and  he  thought  the  caee  was  one  for  the  appointment 
of  a  Receiver.  His  Lordship,  however,  directed  that  the 
appointment  was  not  to  be  made  for  six  weeks,  in  order  that  an 
appeal  might,  if  decided  upon,  be  entered,  and  in  order  aleo  that  the 
scheme  now  before  his  Lordship  should  be  considered.  Both  things 
had  been  done  ;  an  appeal  had  been  entered,  but  was  not  to  be 
brought  in  if  the  scheme  was  to  become  effective,  and  the  scheme 
had  been  prepared  and  passed  by  a  majority  of  the  creditors. 
The  only  opposition  came  from  Mr.  Clauson's  clients,  who  were 
the  plaintiffs  in  the  action. 

Mr.  Clauson  said  he  would  suggest  a  modification  of  the  scheme 
to  meet  his  clients'  views,  and  if  that  modification  was  accepted, 
they  would  not  oppose  the  scheme  further.  They  desired  a  term 
inserted  in  the  scheme  that  as  regarded  any  debenture-holder  who 
had  not  voted  in  favour  of  the  scheme,  and  who  at  some  period 
expressed  his  desire  to  have  his  .debentures  paid  off,  the  company 
should  pay  them  off. 

Me.  Younger  :  I  cannot  assent  to  that  ;  it  is  impossible. 

Mb.  Clauson  said  it  was  quite  plain  that  if  the  debenture- 
holders  insisted  on  their  rights  now,  they  should  be  paid  off  at  par  ; 
but  he  would  be  satisfied  if  that  were  done  afc  some  reasonable 
period. 

His  Lordship  :  I  have  to  say  whether  the  scheme  should  be 
sanctioned,  notwithstanding  the  opposition. 

Mr.  Younger  said  in  1913,  the  company  not  having  been  very 
successful  in  recent  years,  a  scheme  of  reconstruction  was  pre- 
pared and  propounded  for  the  purpose  of  bringing  in  fresh  capital 
to  the  company  through  the  medium  of  shareholders.  By  the 
scheme  the  company  was  to  go  into  voluntary  liquidation,  with  the 
view  of  its  transfer  to  a  new  company,  which  would  issue  debentures 
for  £100,000  in  exchange  for  the  present  debentures.  The  rate  of 
interest  on  the  debentures  was  to  be  increased  from  5  to  5J  per 
cent.  The  scheme  made  the  new  company  bound  in  respect  of  the 
debentures  as  if  it  were  the  old  company,  and  it  gave  the  deben- 
ture-holders a  charge  on  the  whole  undertaking  of  the  new  com- 
pany, and  gave  them  all  the  security  they  had,  and  an  additional 
security  as  well. 

Mr.  Clauson  :  I  accept  that  statement  as  accurate. 

Mr.  Younger  said  a  meeting  of  the  debenture-holders  was 
held,  when  there  were  present  149  holding  £74,000.  In  favour  of 
the  resolution  there  were  14  debenture- holders  present  in  person 
holding  £8,550,  and  121  present  by  proxy  holding  £51,850,  alto- 
gether 185  holding  £60,400.  Against  the  scheme  there  were  two 
persons  in  person  holding  £2,500,  and  12  persons  by  proxy  holding 
£10,800,  altogether  14  holding  £13  300.  So  they  had  something 
in  excess  of  the  statutory  demand.  There  was  a  sum  of  £50,000 
brought  into  the  company  and  the  evidence  showed  that  the  effect 
had  been  to  considerably  increase  the  business  of  the  company,  and 
profits  largely  in  excess  of  the  old  were  now  being  made.  Counsel 
concluded  by  asking  his  Lordship  to  sanction  the  scheme  and  said 
the  opposition  to  it  was  a  technical  one. 

Me.  Clauson  said  the  only  point  before  his  Lordship  was 
whether  a  term  should  not  be  put  into  the  scheme  that  the  deben- 
ture-holders who  wished  to  be  paid  off  should  be  paid  off.  He 
submitted  that  that  was  a  proper  provision  to  be  put  in  the 
scheme,  and  if  his  Lordship  assented  to  that  he  would  hear  nothing 
further  from  him. 

His  Lordship  said  the  rate  of  interest  on  the  debentures  was  to 
be  raised  from  5  to  5$  per  cent.,  and  the  position  of  the  debenture- 
holders  in  the  new  company  and  its  assets  was  substantially  the 
same,  subject  to  this,  that  fresh  capital  to  the  amount  of  £60,000 
was  raised  by  the  new  company.     Some  proportion   of   that  had 
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of  a  compromise  there.     But  if  it  were  not  a  compromise   it  wan  an 
arrangement  between  the  company  and  its  creditors.      In  regard  to 
the  meetings,  the  statutory  provisions  had    been  oomplii 
and  he  had  to  satisfy  himself  that  the  arrangement  was'such  that 
a   man    of   business    would    reasonably    approve.       How 
possible   for   him    to  say   that  it  was    not  I  to    bun 

that  although  the  arrangement  was  practically  an  am, 
which   did   take   away    somewhat   from    the  strict    right 
creditors,  it  was  his  duty  to  sanction  it.     He  therefore  sanctioned 
the  scheme. 

Mi:.  Yoi.ngkr  said  they  would  now  take  an  order  staying  all 
proceedings  in  Mr.  Blair's  action  (the  debenture-holders'  action), 
paying  his  costs  in  that  action  and  on  this  petition,  and  discharging 
the  Receiver. 

His  Lordship  made  the  order  accordingly. 


Osea.m  Lamp  Works,  Ltd.,  v.  The  Gap.kikl  Lamp  Co.  and 
GeobGE  Davis. 

In  the  Court  of  Appeal,  before  the  Master  of  the  Rolls,  Lord 
Justice  Buckley  and  Mr.  Justice  Channel],  on  April  7th.  this  case 
was  heard  upon  the  appeal  of  the  plaintiffs  from  the  order  of  Mr. 
Justice  Eve  in  the  Chancery  Division. 

The  case  came  before  the  learned  judge  on  a  summons  for  further 
and  better  answers  to  two  interrogatories.  The  matter  was  reported 
in  our  issue  of  March  6th,  page  426. 

At  the  conclusion  of  the  arguments  their  Lordships  allowed  the 
appeal,  holding  that  the  plaintiffs  were  entitled  to  have  the  in- 
terrogatories in  question  answered. 


War  Office  v.  Kirkland  &  Capper  and  J.  H.  T.  Woodd. 
(.Continued  from  page  616.) 

(  ontinuing  the  oross-examination  of  Mr.  Patchell,  Mr.  Walter, 
K.C.,  said  —Supposing  that  a  fuse  blows,  and  you  put  in  another 
fuse  of  the  same  size  and  find  that  blows  again.  What  should  you 
say  to  a  system  which  we  shall  hear  of  later,  of  putting  in  a  fuse 
stronger  and  stronger  till  something  held  .'—It  is  not  a  wise 
method. 

That  indicates  the  fault  by  burning  it  out  .'—It  might  do,  with- 
out injuring  the  wire  in  any  other  place. 

In  the  course  of  further  cross-examination,  Witness  said  that  the 
work  was  done  under  the  1903  rules  ;  the  rules  were  altered  very 
slightly  in  1907,  and  considerably  altered  in  1911. 

We  have  reached  a  standard  of  perfection  nowadays  .'—They  are 
levelled  up  with  a  view  of  eliminating  bad  work  such  as  we  see  on 
the  table  here. 

At  this  stage  the  Solicitor-General  referred  to  the  question 
of  damages,  and  said  it  seemed  to  him  it  would  be  impossible  for 
the  Judge  to  go  into  this  matter  and  discuss  the  damages  until  they 
ascertained  what  was  the  measure  of  liability,  if  liability  existed. 

The  Judge  said  this  seemed  to  be  very  reasonable. 

Me.  Waltee  said  his  submission  would  be  that  everything  that 
was  done  here  was  expressly  authorised  by  the  War  Office 
specification. 

The  Judge  :  So  I  understand.  The  possibility  of  your  being 
wrong  muBt  be  taken  into  consideration,  and  if  you  are  wrong, 
then  the  question  arises  as  to  the  amount  of  damage.  I  have  an 
opinion  that  you  two  gentlemen  would  be  much  better  advised  to 
refer  any  question  of  damage  to  some  electrical  engineer  in  whom 
you  both  have  confidence. 

Counsel  for  all  three  parties  agreed  to  this  course. 

Me.  Patchell,  further  cross-examined  by  Ms.  Walter,  said 
that  earthing  of  the  casing  of  conductors  was  not  only  to  guard 
against  electrolysis,  but  for  safety  as  well. 

You  do  not  earth  the  conductors  .'—Yes  ;  the  middle  wire  of  a 
three-wire  system  is  also  earthed.  This  was  a  three-wire  system 
supplied  by  the  Westminster  Electric  Co.,  with  400  volts  across  the 
outers.  By  the  Board  of  Trade  regulation  they  had  to  earth  the 
neutral  point  in  the  station.  He  did  not  agree  that  practical 
experience  always  showed  that  any  electrolysis  that  was  going  to 
develop  generally  developed  in  the  first  six  months. 

The  Solicitor-General  :  With  regard  to  those  two  bad  cir- 
cuits that  you  examined,  was  there  anything  in  the  wire  or  in  the 
insulation  that  you  saw  consistent  with  there  having  been  a  fault 
in  the  flex  and  an  excessive  current  passed  through  the  conductors 
through  an  overstrong  fuse  .' — No,  I  do  not  think  so. 

Further  cross-examined  by  Mr.  Walter,  Witness  agreed  that 
there  was  something  on  the  copper  of  these  two  particular  circuits 
that  was  not  present  in  the  other  circuits.  The  inside  of  the  rubber 
in  both  cases  was  not  "tacky,"  but  it  was  slightly  sticky  on  the 
inside  in  one  case.  It  was  not  eo  sticky  as  he  would  expect  if  it 
had  been  overheated.  The  lead  of  the  pieceB  cut  out  was  in  good 
order. 
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Sntaequently  the  Solicitor-General  called  evidence  to  prove 
that  Messrs.  Bolding'a  men  were  constantly  on  the  premises  within 
the  year  after  May  13th.  1907. 

Mk  Solomon  Elliott,  a  headmaster  at  the  college  since  it  was 
opened,  said  he  recollected  electricians  being  there  within  the 
12  months  working  at  the  lights.  There  were  two  men  ;  they  had 
nothing  to  do  with  the  Royal  Engineers  or  the  staff  of  the  college. 
Mr  Fbrdkbiox  D.  Bkeweb,  waiter  at  the  college,  also  grave 
•imilar  evidence. 

The  Solicitor-General  said  that  this  was  the  plaintiffs'  case, 
nnd  he  handed  in  the  answers  to  interrogatories  that  he  had 
received. 

Opening;  the  case  for  the  defendant  Mr.  Woodd,  Mr.  Shearman, 
K.C.,  said  he  would  submit  that  there  was  no  case  at  all  against 
Mr.  Woodd,  and  that,  in  view  of  the  contractual  relations  between 
the  partiep,  there  was  no  evidence  of  neglect  by  Mr.  Woodd  as  an 
architect,  and  neglierence  was  the  only  case  that  was  suggested 
h«re  against  Mr.  Woodd.  The  action  was  originally  launched 
by  the  War  Offioe  against  Messrs.  Kirkland  &  Capper,  the  engi- 
neers, and  they  added  Mr.  Woodd  as  a  defendant  as  soon  as  they 
found  that  he  would  not  give  evidence  against  the  engineers. 
Dealing  with  the  precise  terms  of  the  War  Office  contract  with  Mr. 
Woodd,  Mr.  Shearman  emphasised  the  point  that  the  electrical 
work  was  to  be  placed  in  the  hands  of  "  responsible  experts."  It 
was  said  in  the  amended  statement  of  claim  that  Kirkland  and 
Capper  were  emploved  by  the  War  Offioe  through  the  defendant 
Woodd.  The  agreement  between  the  parties,  broadly,  was  this  : 
that  Mr.  Woodd  was  to  be  responsible  as  architect  for  the  building, 
and  Messrs.  Kirkland  &  Capper  were  engineers  responsible  for  the 
engineering  work.  It  was  not  Mr.  Woodd's  duty  at  all  to  super- 
vise the  electrical  engineering  work.  He  was  an  eminent 
architect  whose  speoiality  was  work  for  hospitals.  He  had  done  a 
great  deal  of  work  for  Guy's  Hospital,  aud  this  lead-covered 
system  buried  in  plaster  had  been  installed  there  ;  he  was  told 
that  there  were  30  miles  of  wire  there,  and  the  system  was  fully 
satisfactory.  Messrs.  Kirkland  &  Capper  were  paid  a  commission 
of  6  per  cent,  to  include  their  certifying — the  contract  between 
the  War  Office  and  Mes»rs.  Bolding  said  that  the  persons  to  certify 
should  be  Kirkland  &  Capper.  Mr.  Woodd  was  doing  the  archi- 
tect's work  under  this  £100,000  contract  on  the  5  per  cent,  basis, 
and  he  was  not  to  be  paid  any  percentage  on  the  electric  light. 
1  f  there  was  anything  wrong  here  at  all  it  was  due  to  lack  of 
careful  workmanship  :  upon  the  documents  no  charge  of  profes- 
sional negligence  against  Mr.  Woodd  could  be  maintained.  He 
would  satisfy  the  Court  that  the  system  per  up  was  not  in  itself  a 
negligent  system  ;  it  required  very  careful  laying,  and  evidence 
would  be  called  to  show  that  the  system  had  been  carried  out  else- 
where with  perfect  success.  The  only  obligation  Mr.  Woodd  owed 
was  not  to  be  negligent  as  architect.  He  had  no  responsibility  as 
regarded  the  choice  of  the  electric  lighting  system. 

Mr.  Walter,  K.C.,  in  opening  the  defenoe  of  Messrs.  Kirkland 
and  Capper,  formally  submitted  that  there  was  no  case  against  his 
clients  of  professional  negligence.  Messrs.  Kirkland  &  Capper  were 
an  extremely  well-known  firm  of  consulting  electrical  engineers. 
Mr.  Kirkland  had  been  in  practice  on  his  own  account  for  some 
26  years.  His  partner,  Prof.  Capper,  who  joined  him  in  1898,  was 
Professor  of  Engineering  at  King's  College.  The  duties  of  a  con- 
sulting engineer  were  to  prepare  the  specifications  and  drawings 
necessary  for  the  carrying  out  of  the  contract,  to  prepare  tenders, 
to  advise  his  employers  as  to  such  tenders,  to  instruct  the  con- 
tractors whose  tender  had  been  accepted  generally  as  to  how  the 
work  was  to  be  carried  out,  and  to  instruct  the  clerk  of  the  works 
who  would  be  personally  present  during  the  wDole  time  as  to  the 
carrying-out  of  those  works.  He  would  require  the  contractors  to 
submit  to  him  for  testing  and  examination  any  of  the  materials 
that  they  proposed  to  use,  and  he  would  periodically,  while  the 
work  was  in  progress,  visit  the  works  and  see  that  his  instructions 
were  generally  being  carried  out.  It  was  next  part  of  his  duty  to 
adjust  between  the  contractor  and  the  clerk  of  the  works  any 
disputes  that  arose  as  to  the  materials,  or  as  to  the  nature  of  the 
work,  as  to  which  the  clerk  of  works  was  making  a  complaint, 
and  it  was  his  duty  to  make  such  tests  as  he  regarded  as  necessary 
to  see  that  his  instructions  had  been  carried  out,  and  finally  it  was 
his  duty  to  certify  that  the  work  had  been  carried  out  to  his 
instructions  and  to  his  satisfaction.  It  was  not  the  duty  of  a 
consulting  engineer  to  live  on  the  works,  he  was  employed  for  con- 
sultation and  not  for  superintendence  ;  it  was  not  his  business  to 
(•ee  the  materials  delivered  on  the  site,  it  was  not  his  duty  to 
watch  the  execution  of  every  piece  of  work,  or  to  see  that 
.very  workman  was  doing  his  work  properly — all  those  duties 
devolved  on  the  clerk  of  the  works,  and  here  there  was  an  able 
clerk  of  the  works  who  was  fully  instructed  by  Mr.  Kirkland  as  to 
those  portions  of  the  work  with  which  Mr.  Kirkland  was  concerned, 
which  he  would  have  to  see  properly  carried  out.  He  had 
not  been  called  in  the  ca-e,  and  he  was  the  clerk  of  the  works 
employed  by  the  War  Offioe,  who  signed  every  certificate  in  the 
case.  The  Court  would  hear  that  the  most  extreme  care  was  taken 
t3  see  that  all  this  work  was  properly  done. 

Mu.  Walter  went  on  to  say  that  there  was  no  agreement  with 
Kirkland  &  Capper  ;  they  were  employed  as  consulting  engineers 
cm  the  basis  of  5  per  cent.,  and  no  other  basis,  and  there  was  no 
written  contract.  The  acts  of  negligence  alleged  were  :  —  (1)  Using 
lead-covered  conductors  buried  in  plaster  without,  conduits  ;  (L'> 
buried  in  plaster  without  protection  ;  (3)  conductors  that  were 
carried  over  "rough  walling  and  sharp  corners,  whereby  the  lead 
covering  became  cracked  and  broken."  No  evidence  had  been 
given  as  to  that  or  to  suggest  that  anything  had  happened  in 
regard  to  that.  In  the  alternative  it  was  said:— "If  the  lead 
covering  did  not  become  cracked  from  the  said  cause,  the  defendants 
negligently  allowed  the  contractors  to  put  the  conductors  in  with 


the  lead  covering  already  cracked  and  broken."     That  was  no  part 
of  a  consulting  engineer's  duty  ;  that  was  for  the  clerk  of  the 
works.        It      was      said      in     the      further      alternative      that 
the     defendants,      in     permitting     the     departure      from      the 
specification,     negligently     omitted     to     order     the      same     as 
a    deviation     from     the    terms    of      the     specification,     so     as 
to   secure   the   plaintiff  a    deduction    from    the    amount   payable 
under  the  contract.     That   was   based   on  the  assumption  that  a 
system  was  ordered  that   was  cheaper,  whereas  the  Judge  would 
hear  it  was  dearer,  and  it  was  only  after  considerable  influence  had 
been  brought  to  bear  that  the  contractors  were  got  to  forgo  their 
claim  to  be  paid  for  the  more  expensive  work  than  that  which  tbey 
specified   for.     It   was    also    said    that    defendants    "negligently 
allowed  the  laying   by  the  contractors  of  the  lead-covered  con- 
ductors in  an  irregular  manner  without  keepirg  or  communicating 
to  the  defendants  any  correct  record  of  the  places  where  the  same 
were  laid,"  that  was,  plans.     The  contract  did  not  provide  for  there 
plans,  they  were  never  prepared  and  were  never   asked  for.     The 
drawings   asked    for   were   supplied.     As  to   the   acts   of   alleged 
negligence,  counsel  submitted  that  there  was  not  a  shred  of  evidence 
to  justify  any  of  the  claims,  that  this   was  an  action  that  ought 
never  to  have  been  brought  and  that   it  was  started  without  ai  y 
technical  advice  from  any  competent  person.    Counsel  proceeded 
to  review  at  great  length  the  history  of  the  case,  from  the  verbal 
employment  of  bis  clients  to  advise  the  War  Office  as  consulting 
electrical  engineers,  and   dealt  in   detail   with  the  various   duties 
that  fell  upon  them.     It   was  said  that  lead-covered  conductois 
might  be  used  in  any  situation  provided  the  conductors  were  acces- 
sible, and  might  be  run  thr<  ugh  walls  or  partitions  or  plaster  for 
ehort  lengths,  for  instance,  "behind  cornices  or  mouldings."    That 
was  to  say,  if  they  wanted  to  bring  a  circuit  in  at  the  door  they 
could    run    it  the  whole  way  round  the  room  under  the  plaster. 
Counsel  contended  that  the  use  of  lead-covered  conductors  was  autho- 
rised wherever  conduit  could  be  used,  and  it  was  necessary  for  the 
engineer  to  take  care  that  the  wiring  was  so  divided  up  by  means 
of  junction  boxes  or  connection  boxes  that  they  could  locate  any 
fault  that  there  was  in  the  circuit.     That  was  the  whole  object  of 
accessibility.      Mr.  Walter   proceeded  to    deal  in  detail  with  the 
schedules,  to   show   that  no  defect  had   arisen   from   the   system 
adopted  here  of  lead  in  plaster.      He  contended  that  the  other  side 
were  trying  to  mix  up  the  duties  of  the  clerk  of  the  works  and  of 
the  consulting  engineer,  and  produced  diaries  to  prove  the  constant 
attendances  of  Mr.  Kirkland  and  his  intimate  supervision.     As  each 
section  of  the  wire  was  laid,  it  was  tested  before  the  plaster  was 
put  up  ;  after  all  the  plaster  was  in,   every  separate  section  wbs 
tested    to   see  that   it   was  right  at  the   time   after  it   had    been 
plastered.     After  the  whole  installation  was  put  in,  it  was  tested 
by  Mr.  Kirkland  personally  throughout  the  whole  building,  and 
every  single  thing  was  perfect.     Then  came  the  electric  light  com- 
pany, and  that  company  did  not  put   in  anything   till  they  had 
themselves  tested  to  see  that  the  wires  were  in  a  condition  to  con- 
nect with  their  mains,  that  was  to  say  that  there  were  no  earths  and 
no  short  circuits.     They  tested  not   only   from   the  earth  to  the 
mains  but  between  the  mains,  and  everything  was  found  perfect. 
Then  the  mains  were  connected,  and  the  system  went  on.     That 
lighting  was  taken  over  in  May,   1907,  and  there  was  a  resident 
electrician  in  charge,  who  had  not  been  called  in  the  case.     The 
yearl907-8  was  the  yearof  maintenance,  during  which  thecontractor 
had  to  make  good  anything  that  happened.     There  were  new  things 
put  in  by  the  contractors  on  the  instructions  of  the  War  Office,  as  to 
which  no  communication  of  any  kind  was  made  to  Mr.  Kirkland. 
Mr.    Walter   passed  to   an  exhaustive  critical  examination  of  the 
complaints,  and  explained  at  length  the  three-wire  system.   He  said 
he  would  show  that  the  system  adopted  was  perfect.      The  defects 
were  between  the  boxes  and  the  lighting    points,  that  was  where 
the  users  of  the  system  could  do  harm.      Every  fuse  in  the  build- 
ing was  over-fused.     His  experts  would   say  that  in  this  case  the 
whole  trouble  bad  been  that  for  a  period  of  two  or  three  years  up 
to  1909.  when  Mr.    Kirk   examined  it,   there  had  been  no  proper 
care  taken  of  this  installation  at  all.      The  defects  were  clearly 
defects  at  lighting  points  and   nowhere  else.       Counsel  went  on 
to  allege  that  the  system  had  been  abused,  and  the  whole  installa- 
tion had  been  treated  in  "a  monstrous  way  "  ;  in  one  instance  bell 
wire  had  been  put  in  by  the  War  Office.    He  would  call  past  presidents 
of  the  Institution  of  Electrical  Engineers,  who  would  eay  that  the 
system  here  was  perfect,  and  it  was  nothing  but  gross  misuse  that 
had  caused  thete  defects— defects  that  were  perfectly  trifling,  and 
could  have  been  put  right,  if  they  had  been  looked  after  as  soon  as 
they  occurred,  without  the  smallest  difficulty.     After  charging  his 
clients  with  negligence,  the  War  Office  bad  put  in  a  fresh  installa- 
tion of  their  own,  with  a  new  specification  in  the  contract  .  they 
had  discarded  their  own  specification. 

The  Judge  :  You  need  not  detail  that  at  length.  At  present  I 
am  not  satisfied  that  even  supposing  you  were  negligent  you  were 
negligent  to  such  an  extent,  or  in  such  a  way  as  would  justify  them  in 
ssrapning  the  whole  system  and  putting  in  a  new  system  of  their 
own  and  charging  you  with  the.  costof  it.  But  that  is  quite  another 
thing  from  saying  that  there  is  no  liability  for  any  negligence. 

Mr.  Walter:  Of  course.  If  there  is  any  negligence  we  are 
liable.  I  am  going  to  show  by  the  evidence  that  the  most  scru- 
pulous care  waB  taken,  and  that  there  was  no  negligence  of  any 
kind  or  description. 

Mr.  John  Henry  TOWNSEND  Woodd.  the  defendant,  was  then 
called.  He  said  he  was  a  Fellow  of  the  Royal  Institute  of  British 
Architects,  and  be  had  practised  as  an  architect  for  about  30  years. 
He  was  architect  to  Guy's  Hospital,  and  had  had  a  wide  experi- 
ence in  architecture  for  hospitals,  laboratories,  and  buildings  of 
that  kind,  as  well  as  general  experience.  In  February,  1908, 
Colonel  Lake,  of  the  War  Office,  asked  him  to  call  and  put  before 
him  the  preparation  of  a  design  for  the  Medical  Staff  College  at 
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Millballk.  K.ventually  he  BVggestcd  Mr.  KiiMand  an  an  ell !(:tri<  al 
supervising  expert,  an  Mr.  kirkland  v.iih  working  with  him  at 
Goy'l  Hospital,  whom  they  hail  employed  had  covered  wire  similar 
to  that  at  Millhank  in  a  large  nnriing  home  and  ihemiral  labora- 
tories lln  would  advocate  the  buying  of  the  v.-irm  in  every  good 
huilding.ua  promotions  were  unsightly.  Thexyntem  of  burying  lead- 
oovored  wire  in  plaiiter  had  been  porfeotly  satiHfuctory  at 
Guy'a  Hospital.  In  the  last  throe  years  they  had  put  in  about 
ISmileHof  it,  i.e.,  of  oonduotors.  With  regard  to  the  War  Office 
contract,  the  sura  rclativo  to  the  architectural  work  was  about 
£85,000,  on  which  his  com  minion  was  to  be  charged.  The  builders 
were  Ashby  &  Horner,  of  Aldgato.  They  used  Frazzi  blocks  both 
for  the  support  of  the  Moors  and  in  a  great  many  of  the  partitions 
between  the  rooms.  The  electric  light  tender  was  Bigned  on 
January  2nd,  1908,  and  aoccpted  by  the  War  Office  direct,  and  at 
that  date  a  number  of  these  Frazzi  blocks  were  in  position.  These 
blocks  were  very  light,  very  strong  and  partly  bound-proof.  On 
no  consideration  would  he  have  allowed  the  blocks,  when  in  posi- 
tion, to  be  chased.  As  to  the  electric  light  system,  the  buildings 
being  well  advanced,  he  and  Mr.  Kirkland  had  to  consider  what 
system  would  be  the  best  to  adopt  to  avoid  chasing  the  Frazzl 
blocks,  and  in  order  to  produce  what  he  required,  p.  flush  surface, 
both  in  the  laboratories  and  also  in  the  college  building.  Many  of 
the  ceilings  in  the  college  buildings  were  rather  elaborately  orna- 
mented, and  he  saw  that  it  was  impossible  to  have  exposed  wires  on 
those,  and  they  agreed,  after  due  consideration,  that  it  would  be 
best  to  adopt  the  system  of  lead-covered  wire  buried  in  plaster  that 
they  had  used  successfully  elsewhere.  He  did  not  know  what  the 
terms  of  the  contract  were  between  MessrB.  Bolding  and  the  War 
Office,  or  whether  the  system  he  was  ordering  was  or  was  not  a 
direction  to  vary  the  contract.  Had  he  known  that  he  could  not 
do  it  in  this  way  without  varying  the  contract,  he  would  have 
directed  a  variation.  He  thought  no  other  system  could  have  been 
adopted  where  the  Frazzi  blocks  were  in  the  ceiling,  as  the  floors 
over  the  ceilings  were  solid  concrete  in  almost  every  instance  in 
both  buildings.  He  thought  it  was  not  practicable  to  run  behind 
the  Frazzi  blocks  and  drop  wires  through  a  hole  bored  in  the  Frazzi. 
There  were  870  points  altogether,  of  which  112  were  in  benches, 
where  this  system  did  not  apply.  That  gave  7G7,  of  which 
451  were  in  the  college,  and  of  these  835  went  wholly  or 
partially  over  Frazzi  blocks  ;  of  those  in  the  laboratories,  155 
out  of  310.  He  took  no  part  in  supervising  the  laying  of  the 
wires,  and  in  his  experience  he  had  found  no  difficulty  in  their 
being  laid  properly  by  competent  workmen.  The  clerk  of  the 
works  in  this  case  was  the  most  excellent  clerk  of  the  works  he 
had  ever  worked  with.  If  be  had  the  building  to  re-wire  that  day 
he  would  wire  it  in  the  same  w:\y.  He  took  the  view  as  against 
the  view  of  the  War  Office  that  no  blame  attached  to  the  consult- 
ing engineers,  and  as  a  result  he  had  been  made  a  defendant  to  the 
action. 

In  reply  to  cross-examination  by  the  Solicitor-General,  Mb. 
Woodd  said  he  had  not  had  professionally  under  his  charge  at  any 
time  the  installation  of  any  electric  light  system.  He  believed 
that  at  Guy's  Hospital  they  had  tried  to  chase  the  Frazzi  blocks 
when  in  position  to  get  water  pipes  through,  but  it  was  seldom 
done  successfully.  A  man  would  probably  break  one  block  out  of 
every  five  in  chasing.  He  considered  that  he  omitted  nothing  that 
could  be  construed  as  professional  negligence  against  him,  and  by 
his  reading  of  the  documents  he  thought  it  was  fully  open  to  him 
to  use  the  system  that  he  did. 

Re-examined  by  Mb.  Shearman,  Mb.  Woodd  said  he  had  found 
that  this  was  the  first  occasion  on  which  in  a  large  building  they 
had  used  this  particular  Frazzi  construction.  As  to  the  suggestion 
that  tubing  might  have  been  run  between  the  ceilings  and  the 
floors,  all  the  floors  were  solid  from  the  ceiling  to  the  surf  ace  above, 
except  in  the  roof,  which  was  pierced.  He  did  not  give  any 
emphatic  direction  that  lead-covered  wire  should  be  used  through- 
out ;  he  only  advised  it  as  the  best  system,  provided  there  was  no 
objection  in  the  mind  of  the  engineers  to  adopting  it. 

Me.  Arthub  Blomfield,  a  member  of  thefiimof  Sir  Arthur 
Blomfield  &  Sons,  Montague  Place,  Baker  Street,  W\,  architects, 
said  he  had  heard  that  Mr.  Woodd  had  declined  to  allow  conductors 
to  be  run  on  the  surface  of  the  ceilings  and  partitions  in  connec- 
tion with  the  laboratories  and  medical  college,  and,  in  his  view, 
that  was  a  reasonable  and  proper  requirement.  He  thought  that 
Mr.  Woodd's  decision  not  to  allow  the  chasing  of  Frazzi  blocks  was  a 
prudent  and  sensible  decision  to  arrive  at.  He  had  seen  the 
contract  between  the  War  Office  and  Mr.  Woodd,  and  the  power  of 
variation.  He  had  not  seen  the  contract  between  the  War  Office 
and  the  contractor. 

The  Judge  :  Suppose  the  contract  says  that  it  should  be  in 
pipe  wherever  it  is  buried  in  plaster,  and  suppose  you  have  not 
plaster  that  is  thick  enough  to  bury  the  pipe,  would  you  consider 
it  proper,  as  an  architect,  to  vary  the  system  in  the  contract  under 
the  variation  clause  1 — I  think,  so  far  as  I  am  concerned,  I  should 
not  have  done  so  without  approaching  my  clients,  but  I  do  not 
think  it  was  unprofessional  to  have  taken  that  amount  of  dis- 
cretion. 

Answering  Mb.  Sheabman,  he  believed  there  was  no  objection 
to  the  system  of  burying  lead-covered  conductors  in  plaster,  but 
in  these  matters  he  would  personally  rely  entirely  on  the  advice 
and  aid  of  an  electrical  engineer. 

Cross-examined  by  the  Solicitor-General  :  It  was  correct 
that  in  his  experience  in  no  case  had  the  electrical  engineer  ever 
advised  the  laying  of  lead-covered  conductors  in  plaster.  The 
commonest  system  advised  at  the  present  day  was  the  conduit 
system,  the  wires  being  laid  in  pipes. 

The  Solicitor-Genebal  :  Assuming  that  the  use  of  lead- 
covered  conductors  was  either  prohibited  or  strictly  limited,  do 
jou  think   that  a  reasonably  prudent  architect,  under  Clause  8, 


would  have   ordered    a    departure    from    that    ►  yntem  a"  a  ■ 

variation  '    f  an  afraid  i  cannot  regard  it  an  r«»«on&i. 

fte-examined  by  Mb.  Bhbabmaii  ;  RTitnaas  aaid  he  thought  if  en 
txchlteot  went  down  onoe  i  week  to  make  inqnii  rkof 

the  works  it  wan  very  good.     'I  be  olttk  of  tin-  works  aft  a  rub:  wan 
recommended  by  the  architect  and  paid   by  the   l  it  he 

was  under  the  architect |'|  ordcrH. 

Mk.  k.   I).  Focxo,  a  Fellow  of  the  Boyal   Inetitntc  of  Bi 

Architects,  said  he  had  been  in  practice  for  10  yean,  un- 
concerned with  hospital  architecture,  lie  said  it  wan  prudent,  for 
an  architect  to  consent  to  an  electrical  Hysteni  where  the 
were  buried,  covered  with  lead,  in  a  building  where  the  only  other 
available  means  was  laying  them  upon  the  rarfaOf  If'  thought 
there  was  nothing  in  the  system  adopted  that  made  it  unreaionable 
for  the  architect  to  adopt. 

Cross-examined  by  Mb.  Gordon  IIkwaiit  :  He  considered  that 
it  was  physically  impossible  to  employ  the  conduit  system  at  thin 
college  and  laboratory,  in  the  circumstances  that  had  been 
explained,  ne  agreed  that  conductors  in  barrel  conduit  were  more 
accessible  than  lead-covered  wires  buried  in  plaster,  an  1  only 
knew  of  one  case  which  he  superintended,  where  lead-covered 
wires  were  buried  in  plaster.    That  was  about  10  yearB  ago. 

Mb.  Ebnest  James  Bbown,  late  president  of  the  Institute  of 
Builders,  and  chairman  of  the  Frazzi  Fireproof  Construction  Co., 
Ltd.,  said  that  Frazzi  was  a  kind  of  terra  cotta,  and  made  of  a  par- 
ticular alluvial  deposit  brought  down  by  the  River  Po  in  Italy. 
He  recollected  his  firm  supplying  Frazzi  for  the  Royal  Medical 
College  at  Millbank.  The  blocks  could  not  be  chased  before  put 
into  position  ;  they  could  be  cut  with  a  saw.  Tbey  could  be  cut 
when  in  position,  but  much  risk  was  incurred  in  doing  it,  aa  it 
would  weakenthepartition,  weaken  the  joints,  and  in  all  probability, 
unless  a  man  was  very  careful,  he  would  cut  right  through  the 
slab  and  smash  the  slab. 

Cross-examined  by  Mb.  Gordon  Hkwabt,  he  thought  it  was 
possible  to  cut  the  blocks  in  position  ;  it  could  be  done  in  a  very 
small  piece,  but  all  through  a  building  it  would  never  be  done,  and 
no  self-respecting  architect  would  ever  allow  it  to  be  done.  The 
opinion  he  had  given  was  the  result  of  practical  experience. 

This  closed  the  case  for  Mr.  Woodd. 

Mr.  Thomas  Kirkland  was  then  called.  He  said  he  was  a  con- 
sulting engineer,  and  had  been  in  practice  since  1891  on  his  own 
account,  and  since  1898  in  partnership  with  Prof.  Capper.  Witness 
was  the  consulting  engineer  to  Guy's  Hospital,  to  the  Brompton 
Hospital  for  Consumption,  and  to  a  large  number  of  other  institu- 
tions. At  Guy's  he  designed  and  supervised  the  whole  of  the 
electric  generating  system,  with  an  installation  to  start  with  of 
nearly  6,000  lighting  points.  He  first  used  lead  wire  buried  in 
plaster  at  Guy's  in  1900  ;  it  was  adopted  to  meet  a  special  require- 
ment, where  they  bad  walls  that  would  not  allow  of  being  chased 
to  any  depth,  and  they  had  to  devise  a  system  to  meet  the  arthitect's 
requirements  of  having  the  walls  perfectly  smooth.  In  1900  the 
length  of  the  installation  was  about  a  mile  or  two,  and  that  had 
been  continually  extended.  Sometimes  they  had  need  casing  and 
iron  tubing.  He  thought  there  were  about  30  miles  of  lead- 
covered  wire  buried  in  plaster  at  Guy's,  and  the  system  was 
perfectly  satisfactory.  In  regard  to  the  Millbank  buildings,  he 
was  asked  by  Mr.  Woodd  if  he  would  act  as  consulting 
electrical  engineer  for  that  installation,  and  he  consented, 
and  he  received  the  War  Office  specification  in  June, 
1904.  He  prepared  the  contract  and  conditions  under  which  the 
work  would  require  to  be  done,  which  he  called  the  specification  at 
the  end  of  the  contract.  He  made  himself  fully  acquainted  with 
the  teims  of  the  War  Office  electric  light  specification,  and  he 
arrived  at  the  conclusion  that  the  conditions  laid  down  warranted 
him  in  using  lead-covered  conductors  buried  in  plaster,  as  Clause  13 
had  this  condition:  "  The  conductors  are  in  all  cases  to  be  accessible 
to  authorised  persons." 

What  provision  in  using  lead-covered  wire  dH  you  make  to 
comply  with  that  clause  .' — According  to  my  view  of  accessibility, 
there  are  two  requirements  to  be  satisfied;  the  first  is  that  you 
should  be  able  to  get  at  the  ends  of  the  wires  to  test  if  they  are  all 
right  or  not,  the  second  is  that  you  should  be  able  without  undue 
trouble  or  expense  to  replace  any  damaged  wire.  I  satisfied  the 
first  condition  by  putting  in  what  his  Lordship  defined  the  other 
day  as  manholes  at  either  end,  so  that  they  could  be  got  at ;  then 
I  adopted  the  principle  I  had  adopted  from  the  first  start  of  my 
use  of  this  wire,  that  it  is  of  no  use  imagining  when  you  bury  wire 
that  you  want  to  get  it  out.  You  do  not  want  to  get  it  out. 
What  you  want  to  do  is  to  be  able  to  replace  any  of  those  wires, 
and  the  method  of  replacement  is  by  cutting  off  the  ends  of  the 
wires  at  these  manholes,  and  then  making  a~f  resh  chase  to  the  point 
which  you  want  to  remove  and  inserting  a  new  wire. 

(To  be  continued.') 


Tbamway  Rating  Appeal. 

The  Court  of  Appeal  has,  by  a  majority,  allowed  the  appeal  by  the 
Islington  Assessment  Committee  from  a  decision  of  a  Divisional 
Court  making  absolute  a  rule  niri  which  had  been  obtained  at  the 
instance  of  the  L.C.C.  for  a  mandamus  addressed  to  the  appellants 
calling  upon  them  under  Sec.  47  of  the  Valuation  (Metropolis) 
Act,  1869,  to  appoint  a  valuer  to  make  a  provisional  valuation  list 
showing  the  reduction  in  the  rateable  value  of  the  County  Council 
electric  tramways,  situate  in  Islington,  arising  from  the  competi- 
tion of  motor-omnibuses.  We  shall  refer  to  the  matter  in  a  later 
issue. 
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NEW    ELECTRICAL      DEVICES. 
AND    PLANT. 


FITTINGS 


A  Loading  System  for  Metal  Scrap. 

An  interesting  system  for  loading  metal  scrap  Into  boxes, 
recently  brought  out  by  Messrs.  Steel,  Peech  &  Tozeb,  Ltd., 
of  Pbcr-nix  Special  Steel  Works,  Sheffield,  is  illustrated  in 
fig.  1,  in  side  elevation  It  will  be  seen  that  it  consists  in  the  use 
of  an  overhead  travelling  crane  working  in  conjunction  with  a 
movab'e  chute.  The  magnet  of  the  crane  is  lowered  into  the  scrap 
wagon,  which  stands  on  a  line  of  rails  at  one  side  of  the  area  over 
which  the  travelling  crane  operates.  The  magnet  picks  up  a  load  of 
scrap,  and  the  crane  is  then  moved  to  bring  the  magnet  over  the  scrap 
chute  ;  the  load  is  released,  and  the  scrap  is  guided  by  the  chute 
directly  into  the  box  or  pan  which  has  to  be   loaded.     When  the 


Fig.  1. — Method  of  Loading  Scrap-Ikon. 

box  is  filled  the  magnet  is  lowered  on  the  chute,  and  current 
is  then  switched  on  to  the  magnet,  the  crane  is  set  in  motion  and 
the  chute  is  moved  over  the  next  box  or  pan  to  be  filled.  No  loco- 
motive is  required  after  the  pans  have  been  put  into  place,  and  the 
crane-driver  is  able  to  do  the  whole  work  of  transference. 

The  magnet  which  is  used  for  this  class  of  work  is  a  52-in.  or 
72-in.  size,  according  to  the  scrap  to  be  lifted.  By  this  method  it 
is  claimed  that  all  the  scrap  handled  is  lifted  by  the  magnets 
directly  into  the  box,  whereas  in  present  methods  of  loading  a 
good  deal  of  the  scrap  lifted  by  the  magnet,  instead  of  going  into 
the  box,  falls  outside  on  the  floor. 

A  Waistcoat-Pocket  Wireless  Detector. 

The  Ondophone,  invented  by  a  French  engineer,  M.  H.  Hurm,  of 
Paris,  is  a  wireless  telegraph  detector  of  strikingly  small  dimen- 
sions. The  apparatus  (fig.  2)  only  weighs  195  grammes,  and  is 
readily  carried  in  a  waistcoat  pocket,  though  lending  itsel  f ,  on  account 
of  its  great  sensitiveness,  to  many  applications  in  actual  practice. 


Fh;.  2.—  Tin:  DjTDOPHOire. 

The  extremely  sensitive  detector  proper  is  designed  on  M.  R.  F 
Pellin'n  patented  system,  which  is  based  on  the  use  of  a  galena 
crystal,  without  any  liquid  or  fragile  parts,  such  as  glass,  &0.  ;  it 
is  worked  without  any  battery,  and  has  the  advantage  of  being 
subject  to  no  wear  and  tear,  the  crystal  contact  being  praotically 
invariable.  Another  factor  increasing  the  sensitiveness  of  the 
apparatus  is  the  direct  connection  of  the  detector  with  the  receiver, 


and  the  separate  arrangement  of  the  incoming  wires,  which 
reduces  the  mutual  induction  of  the  latter  to  a  minimum. 
The  substantial  design  and  accurate  adjustment  of  the  ondophone 
are  likewise  valuable  aids  to  its  sensitiveness. 

The  ondophone  can  be  connected  up  to  the  circuit  at  a  moment's 
notice  ;  the  connecting  wires  are  each  2  m.  in  length,  thus  allowing 
of  a  distance  of  4  m.  between  the  earth  connection  and  the  antenna. 
Each  wire  carries  a  bobbin,  on  which  it  may  be  wound  up  partly  or 
entirely  as  the  case  may  be. 

Since  the  point  of  the  seeker  coincides  with  the  most  active 
part  of  the  detector  crystal,  the  most  sensitive  spots  are  found  in 
a  minimum  of  time  ;  the  signals  can  be  heard  almost  anywhere 
on  the  surface  of  the  crystal,  and  the  only  thing  required  is  to 
search  for  the  point  where  the  reproduction  reaches  a  maximum 
intensity.  As  soon  as  this  point  has  been  found,  the  seeker  is  fitted 
with  a  protective  hood,  preventing  any  accidental  displacement. 

Earthing  can  be  effected  by  means  of  any  (unpainted)  water 
or  gas  pipe.  If  no  such  pipe  be  available,  a  piece  of  metal 
gauze  or  a  metal  plate  of  several  square  decimetres  should 
be  buried  in  moist  ground,  one  of  the  terminals  of  the  ondo- 
phone being  connected  with  a  metal  wire  soldered  to  the 
plate.  Another  method  consists  in  allowing  one  of  the  termi- 
nals to  lie  on  moist  ground,  contact  being  made  by  putting 
the  foot  or  any  heavy  object  on  it.  When  there  is  no  proper 
earthing  available  in  the  neighbourhood  of  the  apparatus, 
e.g.,  in  a  telephone  cabin  devoid  of  gas  lighting,  it  sometimes 
suffices  to  put  the  terminal  on  one  of  the  fingers.  This 
enabled  the  Eiffel  Tower  signals  to  be  heard  distinctly  at  Sables 
d'Olonne,  i.e.,  at  450  metres  distance,  though  the  apparatus  was 
insulated  by  the  carpet  and  floor,  the  second  terminal  being  con- 
nected up  to  a  telephone  line. 

In  order  to  ensure  a  connection  with  the  Eiffel  Tower  within  a 
radius  of  200  km.  round  Paris,  any  slightly  insulated  small  metal 
piece  can  be  used  as  antenna.  The  greater  the  distance  from  the 
transmitting  station  the  better  should,  of  course,  be  the  insulation 
and  the  larger  the  antenna  connected  with  the  ondophone.  In  the 
case  of  any  considerable  distances,  an  aerial  wire  proper  cannot  bo 
dispensed  with,  the  received  intensity  of  the  signals  being  the  higher 
as  the  aerial  wire  is  longer,  higher  and  better  insulated.  The  con- 
ductor of  any  telephone  or  telegraph  apparatus  constitutes  an 
excellent  aerial  wire,  by  means  of  which  the  Eiffel  Tower  signals 
can  be  perceived  throughout  the  whole  of  France  and  part  of  the 
border  countries. 

"  Pic \ si iii  »  Griddle  Plates. 

Amongst  the  several  new  items  on  the  Plexsim  system  plaoed 
on  the  market  by  Messrs.  Simplex  Conduits,  Ltd.,  of  Garrison 
Lane,  Birmingham,  attention  may  be  drawn  to  a  range  of  griddle 
plates.  There  is  a  ready  demand  for  these,  especially  in  the  North  ; 
sizes  are  made  suitable  for  the  needs  of  both  restaurants  and 
domestic  service.    They  are  rectangular  in  shape,  finished  in  black 
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Fig.  3.— Simplex  Electric  Griddle  Plate. 

with  a  planed  metal  top  ;  a  useful  size  for  the  house  is  16  in. 
long  x  8  in.  wide,  loaded  with  1,000  watts.  Temperature  regula- 
tion is  provided  for  by  the  usual  three-pin  terminals  ;  the  plates 
are  supported  on  insulating  feet,  and  have  a  good  general  appear- 
ance. The  largest  size  is  24  in.  X  12  in.,  taking  2,500  watts  at 
full  load. 

Benjamin  Half-watt  Landholders  and  Reflectors. 

We  have  received  from  the  Ben.jamin  Electric,  Ltd.,  of  1a, 
Rosebery  Avenue,  E.C.,  particulars  of  their  Goliath  screw  lamp- 
holders  for  half-watt  lamps.    These  consist  of  a  one-piece  china 


Fig.  4.  Fig.  5. 

Benjamin  Lampholdee  and  Reflector. 

bolder  with  copper  screw  contact  and  oentre  contact  of  spring  phos- 
phor-bronze to  ensure  constant  contact  with  the  lamp  cap.  All  other 
conducting  parts  are  heavy  electro-coppered  brass  stampings.     Open 
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term inaln  (fig.  4)  are  provided  for  situations   wli'  ler   in 

enclosed,  and  oonc«alo<l  terminals  for  l  llhec 

type   may   In.   provided    wild    the     Benjamin     lamp   ».' rip.    whieh    ih 

regarded  as  Important  for  half-watt  lampi  "f  high  candle  i 

The  Arm  haH  aiwi  Introduced  an  extensive  and  an  intensive  >iis 
trlbntlon  type  of  steel  refleotor,  9g   B  In  two  !'  and 

r>00-watt  lamps.     TheM  are  of  enamelled  steel,  Bitted  with  the  types 

of  lampholdcr  already    n and   giving    ample    ventilation 

and  easy  aooeH  to  the  terminals  for  wiring. 

Theso  reflectors  are  claimed  to  (five  efficient  light  distribution, 
and  to  shield  the  (flare  from  the  naked  filament  ;  they  have  been 
specially  designed  for  factory  and  interior  use. 

Electro- PncilDintic    Hummer. 

Mkssks.  S.  WOLF  \  Co.,  of  115,  Southwark  Street,  S.K.,  have 
recently  introduced  a  new  electro-pneumatic  hand  hammer,  which 
appears  to  possess  advantages  over  the  ordinary  compressed-air 
hand  hammer,  in  that  boing  a  self-contained  unit  it  can  be  moved 
about  to  any  required  position  and  coupled  to  any  available  light- 
ing or  power  circuit.  It  consists  of  a  small  motor-driven  air 
compressor,  using  low  air  pressure, 'and  a  length  of  armoured  hose 
connecting  it  to  the  hammer.  The  actual  blows  of  the  hammer  are 
caused  by  the,  rapid   alternate  admission   and  withdrawal  of  air 


Fig.  6. — Electro-Pneumatic  Hammer  Outfit. 


behind  the  piston  which  carries  the  hammer  head,  and  the  strength 
of  these  blows  can  be  adjusted  at  will.  As  the  pressure  on  the 
working  side  of  the  piston  falls  to  atmospheric  at  the  end  of  each 
stroke,  the  cycle  of  operations  is  bound  to  recommence  automatic- 
ally. The  air  pump  is  provided  with  an  eyebolt  for  lifting  pur- 
poses, and  a  light  tripod  or  truck  is  provided  to  facilitate  trans- 
port. The  apparatus  is  built  to  standard  throughout  and  is  suit- 
able for  use  in  engineering  works  for  cutting  or  rivetiDg,  and 
should  be  valuable  for  drilling  in  stone  quarries.  The  motors  are 
built  for  all  standard  voltages  and  for  both  continuous  and  alter- 
nating current. 

An  Electric  Car  Telephone. 

Those  who  use  motor-cars  will  know  the  difficulty,  particularly 
in  those  types  of  car  construction  where  the  driver  sits  outside  the 
enclosed  body,  of  communicating  with  the  driver  when  the  car  is 
under  way.  In  some  cars  a  speaking-tube  has  been  installed,  but 
this  is  a  more  or  less  unsatisfactory  device. 

In  order  to  remedy  this  deficiency,  a  very  neat  form  of  car  tele- 
phone has  recently  been  brought  out  by  the  American  Electric  Co., 
of  Chicago.  It  consists  of  a  special  transmitter  with  a  convenient 
handle  and  a  loud-speaking  receiver,  with  a  projector  for  attaching 
on  either  the  right  or  left-hand  side  of  the  car,  near  the  chauffeur. 
The  receiver  is  furnished  with  a  curved  trumpet,  which  is  said  to 
have  the  effect  of  magnifying  the  sound  very  considerably,  with 
the  result  that  an  order  transmitted  in  quite  an  ordinary  voice 
inside  the  car  is  heard  distinctly  by  the  driver  under  all  conditions. 
A  6  or  8-volt  battery  is  used,  and  the  current  consumption  is  very 
small. 


Electricity  in  Fiery  Mines.— The  chief  subject  dis- 
cussed at  the  resumed  Conference  of  the  South  Wales  Miners' 
Federation  on  April  7th  was  the  use  of  electricity  in  fiery 
mines.  The  matter  arose  out  of  statements  at  the  Senghenydd 
disaster  inquiry,  and  the  danger  of  the  emission  of  sparks  from 
cables  was  emphasised  by  Mr.  T.  Richards,  M.P.,  general  secretary 
of  the  Federation.  Reports  from  various  lodges  were  considered. 
There  was  a  preponderance  of  opinion  that  the  use  of  electricity  as 
a  motive  power  should  be  prohibited,  and  a  resolution  was  carried 
asking  the  Labour  members  in  Parliament  to  endeavour  to  secure 
the  prohibition  of  electricity  for  motive  power  in  fiery  mines. 


BUSINESS    NOTES. 


Cablet  for  the  Bnenoi  Ayrei  Wttrteri  Balrway.— 

otrlfloation  <>i  the  B  u  i  rt*n 

System  is  probably  the  I 

undertaken,  and  a  few  partloalari  of  the  eablei  will  be  o 
The  contri..  ■  laying  the  whole  of  thi 

oonneotlon   with  the  undertaking    has    be  by   W.   T. 

II.      i  i  Ti  LKGBAPH    H  fa    firm,    it   w 

rembered,  also  secured   a   tlmilar  contract  in  OOnneeUon    with   'he 
electrification  of    tho    suburban    line*    of    '  :<tine 

Railway,  the  cables  for  this  latter  undertaking  being  now 
of  installation.    The  Bnenoi  Ayret  Western  will 

be  operated  at  a  pri  I  rolta  direct  oum  will 

bo   generated    at    2,600  volts,  2",  complete  cycle  and 

transformed  to  20,000  volts  1>7  means  of  three  single-phase  step- up 
transformers  connected  directly  to  the  terminal!  of  each  generator. 
This  will  then  be  transmitted  to  five  sub-stations,  the  feeders  to 
two  sub-stations  being  run  in  duplicate.  These  sub-stations  will 
be  equipped  with  rotary  converters  for  transforming  the  three- 
phase  current  to  continuous  current  at  the  pressure  of  900  volts, 
and  from  there  connection  will  be  made  to  the  conductor  rails. 
The  principal  cable  item  is  one  of  approximately  116,000  m. 
of  '10  eq.  in.  three  core,  split  conductor,  paper-insulated,  lead- 
covered,  and  steel-wire  armoured  cable,  which  is  to  be  used  for 
feeders  at  the  working  pressure  of  20,000  volts.  This  cable  will 
be  tested  after  24  hours'  immersion  in  water  up  to  50,000  volt^, 
and  a  sample  piece  cut  from  any  drum  selected  by  the  consulting 
engineers,  is  to  withstand  a  test  pressure  of  100,000  volte.  It  will 
be  laid  direct  in  the  ground  at  a  depth  of  1  m.,  further  protection 
from  mechanical  damage  being  afforded  by  2-in.  creototed 
boards  being  placed  over  the  cables.  At  cross  culverts 
and  level  crossings  the  cables  will  be  drawn  through  cast- 
iron  pipes,  and  where  they  run  across  bridges  they  will  be 
hung  on  racks  and  protected  from  the  sun's  rays  by  sheet-iron. 
All  joints  will  be  of  the  vacuum  type  in  gun-metal  sleeves,  similar 
to  thOBe  adopted  for  the  Central  Argentine  Railway  cable.  The 
track  cable  consists  of  about  17,000  metres  of  BiLgle-core  paper- 
insulated  cable,  part  of  which  will  be  lead-covered  and  single-wire 
armoured,  and  part  sheathed  with  vulcanised  bitumen,  taped, 
braided  and  laid  solid  in  fibre  troughing.  This  track  cable  will,  of 
course,  feed  the  conductor  rails  and  connect  across  breaks  in  the 
rails  at  level  crossings,  junctions,  kc.  The  contract  also  includes 
the  supplying  and  laying  of  about  58,000  metres  of  dry  core,  lead- 
covered  and  wire-armoured  telephone  cable,  and,  of  course,  the 
necessary  terminal  boxes,  pillars,  telephone  apparatus  and  acces- 
sories, of  which  a  very  large  quantity  will  be  wanted.  We  under- 
stand that  this  is  the  largest  contract  that  has  ever  been  placed 
for  any  power  cable  installation,  and  following  as  it  does  in  the 
wake  of  the  Central  Argentine  Railway  contract  secured  by  the 
same  firm,  which  at  the  time  it  was  placed  was  a  record  contract, 
enables  Henley's  to  feel  proud  of  themselves  as  suppliers  of  extra- 
high-tenBion  electric  cables.  Moreover,  the  portion  of  the  work 
that  has  been  put  in  hand  by  the  railway  company  represents  a 
part  only  of  the  complete  scheme,  which  is  divided  into  two 
sections — Section  A,  of  which  the  contract  under  notice  consists, 
being  the  larger  of  the  two.  If  the  railway  company  eventually 
decide  to  carry  out  the  complete  scheme,  the  value  of  the  contract 
will  be  very  considerably  enhanced.  The  work  is  to  be  completed 
in  Hi  months,  and  it  will  call  for  the  services  of  a  large  number  of 
engineers,  jointers,  kc.  Messrs.  Livesey,  Son  *  Henderson  and 
Messrs.  Merz  &  McLellan  are  the  consulting  engineers  for  the 
complete  scheme. 

Catalogues  and  Lists. — British   Thomson- Houstoh 

Co.,  Ltd.,  77,  Upper  Thames  Street,  London,  EC— New  Mazda 
automobile  lamp  folder  (No.  2,342  C)  of  eight  pages  with  space 
left  for  printing  in  the  names  of  firms  who  require  numbers  for 
distribution.  Small  illustrations  and  tabulated  prices  are  given  of 
headlight,  sidelight,  tail  and  dashlight,  steering-pillar  light  lamps 
and  festoon  and  tubular  lamps  for  interior  lighting.  Dimensioned 
diagrams  show  the  measurements  of  the  lamps  and  bulbs. 

Mb.  E.  H.  Thew,  2-8,  Dean  Street,  Newcastle-on-Tjne. — 
Specimens  of  ivorine  and  metal  labels  for  machinery. 

Messrs.  David  Rowell  &  Co..  Ltd.,  33,  Old  Queen  Street, 
Westminster,  S.W. — Catalogue  D58  of  32  pages,  giving  illustrated 
descriptive  matter  relating  to  iron  fencing,  gates,  iron  buildings, 
stairs  and  bridges. 

Messrs.  Alfred  Herbert,  Ltd.,  Coventry. — The  April  number 
of  the  firm's  Monthly  Review  of  modern  machine  shop  practice 
contains  well-illustrated  articles  on  a  number  of  subjects,  and  a 
monthly  stock  list.  Twenty-four-page  illustrattd  list  of  capstan 
lathes,  chucks  and  tools. 

Sterling  Telephone  and  Electric  Co.,  Ltd,  210  212, 
Tottenham  Court  Road,  London,  W. — Publication  No.  223.  shows 
illustrations  of  their  Equipose  telephone  arm  used  in  various 
positions,  and  states  prices  of  same. 

Messrs.  Oliver,  Clark  &  Co  ,  41,  Gerrard  Street.  Shaftesbury 
Avenue,  London,  W. — 24-page  catalogno  showing  a  collection  of 
electric  lamp  and  candle  shades  in  silk,  parchment  and  paper,  also 
the  "  Verilite  "  candles.    Prices  are  quoted. 

Messrs.  Gent  \  Co.,  Ltd.,  Faraday  Works,  Leicester.— lo-paee 
booklet,  containing  an  illustrated  description  of  their  "  Tangent  " 
system  of  shaft  signalling  apparatus,  which  does  not  employ 
stepping  or  ratchet  mechanism  in  its  operation.  It  provides  a 
check  on  the  signal  sent,  and  a  mistake  made  by  the  sender  is  at 
once  apparent  to  the  engineman.    The  number  of  the  signal  shows 
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at  the  first  knock  of  bell,  any  signal  sent,  automatically  extin- 
guishes any  previous  one,  and  luminous  indication  of  the  levels,  ae 
well  as  of  the  signal  itself,  can  be  provided. 

Tin.  Gkneral  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.O. — The  firm's  Osram  lamp  department  have  issued  a 
handy  blotter  pad  or  book,  consisting  entirely  of  blotting  paper, 
alternate  pages  bearing  an  illustrated  advertisement  of  Osram 
wire-drawn  lamps.  Anyone  in  the  trade  can  have  one  of  these 
blotters  on  application. 

Messes.  L.  Andrew  &  Co.,  Whitworth  Street  West,  Manchester. 
— Price  list  of  india-rubber,  canvas,  and  asbestos  goods. 

Bankruptcy  Proceedings, — Morris  Zains,  described 

as  an  electrical  engineer  and  tobacconist,  of  98  and  106,  Wardour 
Street,  and  26,  Dean  Street,  Soho. — An  application  for  an  order  of 
discharge  was  made  on  Tuesday  last  week  to  Mr.  Registrar  Linklater, 
at  the  London  Bankruptcy  Court. 

Mr.  Egerton  S.  Grey,  Official  Receiver,  reported  that  the  bank- 
rupt failed  in  October,  1910,  with  liabilities  of  £304,  and  no  asfets. 
A  Russian  Jew  by  birth,  he  came  to  this  country  in  1890  with  £20 
in  his  pocket,  and  was  for  some  years  employed  in  the  cigarette 
trade.  In  1900  he  purchased  for  £130  a  tobacconist's  business 
in  Wardour  Street,  and,  two  years  later,  he  started  business  in  the 
same  street  as  an  electrical  and  incandescent  fittings  dealer.  He 
attributed  his  insolvency  to  liability  under  a  judgment  for  £88  and 
costs  in  an  action  brought  by  the  petitioning  creditor  for  the 
return  of  balance  of  moneys  handed  to  him  (bankrupt)  upon  his 
consenting  to  stand  bail  for  the  creditor  when  arrested  on  a  charge 
of  receiving  stolen  property.  As  offences,  the  Official  Receiver 
reported  (1)  insufficiency  of  assets  to  equal  10s.  in  the  £  on  the 
amount  of  the  unsecured  liabilities  ;  (2)  imperfect  book-keeping  ; 
(3)  trading  with  knowledge  of  insolvency. 

His  Honour  made  an  order  for  the  discharge  to  be  granted  upon 
payment  of  £30  within  one  month,  or,  in  the  alternative,  a  further 
suspension  of  two  years. 

J.  G.  S.  Cunnington  &  H.  P.  Allison  (Laing,  Wharton  and 
Cunnington),  electrical  engineers  and  contractors,  7,  Great  New- 
port Street,  W.C.— Trustee  (Mr.  A.  Page,  28,  King  Street,  E  O), 
released  March  2nd. 

Frederick  Thomas  Hewitt,  of  28,  Avenue  Road,  Bradford, 
formerly  carrying  on  business  in  partnership  as  electrical  engineer 
under  the  style  of  "  Foyard  &  Hewitt,"  in  Victoria  Chambers,  Brad- 
ford, and  now  a  commercial  traveller  for  the  same  firm,  was 
examined  at  the  Bradford  Bankruptcy  Court  last  week.  He 
admitted  liabilities  of  £130,  with  no  assets  except  £13  12s.  6d.  paid 
to  the  solicitor  for  filing  his  petition.  He  and  his  partner  were 
formerly  clerks  in  the  employ  of  the  Phoenix  Dynamo  Co.,  and 
when  he  left  to  go  into  business  with  Mr.  Foyard,  he  had  no 
capital.  He  left  the  partnership  in  December,  1910,  because  capital 
was  needed,  and  he  had  none.  For  18  months  after  that  he  sold 
electrical  fittings  on  his  own  account,  and  after  that  he  had  acted 
as  a  traveller  for  his  former  partner  at  30s.  a  week  salary  with 
travelling  expenses.    The  examination  was  closed. 

Tom  Murray  Woodcock,  electrical  engineer,  04,  Holly  Street, 
Sheffield,  Yorks. — The  first  meeting  of  creditors  herein  was  held  on 
April  8th,  at  the  Official  Receiver's  offices,  Figtree  Lane,  Sheffield, 
when  the  liabilities  were  put  at  £209  and  assets  at  £54,  leaving  a 
deficiency  of  £155.  The  failure  was  attributed  to  lack  of  capital, 
loss  on  contracts,  and  heavy  business  expenses.  The  Official 
Receiver  remains  trustee. 

W.  H.  Pease,  electrical  engineer,  Royal  Hotel  Shops,  Scar- 
borough, and  19-20,  Baxter  Gate,  Doncaster.  Receiving  order 
made  April  9th  on  debtor's  own  petition. 

Trade  Announcements. — To  meet  increasing  business 
Messes.  F.  Parkinson  &  Co.  have  erected  new  premises,  compris- 
ing offices,  works  and  stores,  at  Wells  Works,  Guiseley,  Leeds,  and 
henceforth  all  correspondence  should  be  addressed  there.  Tele- 
phone numbers  :  Leeds  Area  "36  Guiseley  "  ;  Bradford  Area  "  34 
Guiseley."     Telegrams  :  "  Parkinson  35  Guiseley." 

Messrs.  J.  F.  Leach  &  Co.,  electrical  engineers,  5,  Market  Street, 
Manchester,  invite  manufacturers  to  forward  catalogues  and  lists. 

Messrs.  A.  H.  Faulkner  &  Co.,  electrical  contractors,  8,  Market 
Place,  Manchester,  have  taken  into  partnership  Mr.  J.  R.  Chad- 
bourne,  late  engineering  sales  representative  in  the  Manchester 
district  for  Messrs.  Richard  Hornsby  &  Sons,  Ltd.  The  business 
will  in  future  be  carried  on  at  the  same  address  under  the  name 
of  Faulkner,  Chadbourne  &  Co.  Firms  are  invited  to  forward  trade 
lists. 

Messes.  Rose  Bros.,  of  London,  are  holding  an  exhibition  of 
electrical  novelties  (pocket  and  police  lamps,  advertising  novelties, 
massage,  cinematograph  and  other  apparatus)  at  the  Victoria 
Hotel,  Manchester,  from  April  20th  to  24tb. 

Lead. — In  their  latest  report,  Messrs.  James  Forster 
and  Co.  state  : — "The  influence  of  the  recent  selling  of  American 
native  lead  still  hangs  over  this  market.  Dealers  are  apprehensive  of 
a  renewal  of  same,  and  the  comparative  prices  in  New  York  and 
here  are  too  close  to  be  comfortable.  The  difference  is  certainly 
not  sufficient  to  protect  us  if  the  position  on  the  other  side  does 
not  improve.  Consumption  continues  very  heavy,  particularly  in 
the  electrical  trades  and,  although  arrivals  for  the  three  monthB 
ending  March  31st  are  considerably  heavier  than  for  the  like 
period  in  1912  and  1913,  there  iB  still  no  surplus  lead  about." 

Cranes   at   the  County  Hall. — We  understand  that 

the  three  motors  installed  on  a  locomotive  crane,  which  runs  along 
the  river  front  of  the  County  Hall,  referred  to  in  our  issue  of 
March  27th,  were  supplied  by  Messrs.  Ceompton  k  Co.,  Ltd., 
to  the  order  of  Messrs.  Butters  Bros.,  the  makers  of  the  crane. 


Private  Arrangements. — T.  W.  Vaughan&Co.,Ltd., 

22,  Cross  Street,  Islington,  London,  N.,  electrical  engineers,  &c. — 
The  creditors  interested  herein  were  called  together  last  week  at 
the  Institute  of  Incorporated  Accountants,  Gresham  Street,  E.C., 
when  a  statement  of  affairs  was  presented,  which  had  been  pre- 
pared by  Messrs:.  Greenhalgh,  Sharp  &  Co.,  I. A.,  of  1(5,  King  Street, 
Cheapside,  E.G.  The  statement  of  affairs  disclosed  liabilities  of 
£3,484,  of  which  £2,940  was  due  to  unsecured  creditors,  and  £561 
to  the  debenture-holder.  The  assets  were  estimated  to  realise 
£2,841,  less  £133  for  preferential  claims,  leaving  net  assets  of 
£2,708.  Those  assets  were  not  sufficient  to  meet  the  claims  of  the 
debenture-holder,  and  a  deficiency  was  thus  disclosed  of  £8,484. 
Mr.  J.  K.  Garioch,  the  liquidator  of  the  company,  stated  that  Mr. 
\V.  Ros  Sharp  had  been  appointed  to  act  as  Receiver  for  the  deben- 
ture-holders. The  liquidator  further  stated  that  the  company 
was  incorporated  on  March  15th,  1911,  with  a  nominal  capital  of 
£5,000  divided  into  2.000  ordinary  shares  of  £1  each,  and  3,000 
6  per  cent,  cumulative  preference  shares  of  £1  each.  The  vendors 
were  Thomas  William  Vaughan  and  Walter  Grey  Smail,  and  the 
first  directors  of  the  company  were  Thomas  William  Vaughan  and 
Mason  Kidner.  The  vendors  were  allotted  1,000  ordinary  shares 
each  in  consideration  of  goodwill  and  purchafe  of  business.  In 
May,  1912,  Mr.  F.  C.  Stark  became  a  director  of  the  company  and 
purchased  1,000  ordinary  shares  and  490  preference  shares,  and  on 
the  same  date  took  up  1,000  preference  shares  for  cash.  In  July, 
1912,  it  was  found  necessary  to  find  firther  capital,  and  Mr.  Stark 
guaranteed  an  overdraft  of  £500  at  the  bank,  and  again  at  the  end 
of  September  the  same  conditions  arose,  and  Mr.  Staik  guaranteed 
a  further  overdraft  of  £500.  In  April,  1913,  further  money  was 
required,  and  Mr.  Stark  advanced  further  amounts  aggregating 
£800.  On  June  Gth  the  company  created  a  charge  on  the  whole  of 
the  assets  in  the  form  of  a  debenture  for  £3,500  in  favour  of  Mr. 
F.  C.  Stark,  to  cover  the  amounts  already  advanced,  and  the  balance 
of  the  amount  of  the  debenture  was  subsequently  paid  to  the  com- 
pany by  Mr.  Stark.  During  the  year  ended  March,  1912,  the  sales 
were  £8,680,  with  a  gross  profit  of  £1,694,  and  after  allowing  for 
all  outgoings  and  depreciation  there  was  a  net  loss  of  £557.  In 
the  following  12  months  the  sales  were  £14,151,  the  gross  profit 
£2,478,  and  there  was  a  net  loss  of  £681.  For  the  year  to  March 
1 1th  last  the  sales  were  £11,502,  and  there  was  a  net  Iosb  of  £2,606. 
Replying  to  questions,  Mr.  Garioch  said  that  when  the  company  was 
formed  the  goodwill  was  valued  at  £1,000  odd.  In  January  of 
last  year  it  was  reported  to  the  board  that  the  company  had 
entered  into  a  contract  with  the  London  Opera  House,  which  had 
reeulted  in  a  loss.  In  view,  however,  of  the  advertisement  which 
the  company  had  received  through  that  work,  it  was  decid<d  to 
increase  the  goodwill  by  £l,800odd.  Dissatisfaction  was  expressed 
by  the  creditors  present,  and  it  was  decided  that  the  meeting  should 
be  adjourned.    The  following  are  creditors  : — 


Sloan  Electrical  Co 

£277 

Albion  Iron  aDd  Wirework  Co. 

m 

Siemens  Bros.  Dynamo  Works 

222 

Row  son,  Drew  &  Clydesdale    .. 

37 

Brit.    Westinghouse     Elecirio 

Buliivant&Co 

29 

154 

Cope.  Allman  &  Co.        ..        ... 

28 

Mellcwes  &  Co.,  Ltd 

150 

Campbell,  Marmaster  &  Co.    . '. 

28 

London    Elec.    Warehouse  I?) 

8emer,  T.  W.,  &  Co 

26 

Co 

141 

Hare,  P.  B.,  &  Co 

24 

Igratic  Electric  Co 

129 

Rupsell,  Jas.,  &  Sods 

24 

CresswellB,  Ltd 

120 

Krupka  A  Jacby  . . 

23 

Thames  Bank  Iron  Co 

114 

Oornal,  W 

19 

Walsall  Hardware  Mfg.  Co.   . . 

102 

Wilkins,  N.  W.,  &  Sons  .. 

21 

Union  Electric  Co 

95 

Winn,  C,  &  Co 

21 

London  Com.  Elec.  Stores 

82 

Brabv,  F.,  &  Co 

20 

National  Kadiator  Co. 

76 

Hunt  A  Mitton       

20 

Newton  Chambers  &  Co. 

69 

WalkcrV  Perfection  Fire  Co.   . . 

22 

Baldwins,  Ltd 

G5 

British  Uralite  Co.  (19C8) 

19 

Brotherton    Tubes    and    Con- 

Wilson-Wolf Eng.  Co 

18 

duits,  Ltd 

62 

18 

58 

McGaw  &  Co  ,  Ltd 

18 

Spencer,  J.  E.  H. 

50 

Masham,  J.,  &  Sons 

17 

Foster  Engineering  Co. 

47 

Potter  &  Co 

16 

Bennett,  E.,  &  Son 

47 

and    97    creditors    for    smaller 

Kemp,  John,  &  Co 

89 

sums. 

Broken  Hill  Mines. — At  the  annual  meeting  of  the 
Broken  Hill  South  Co.  held  at  Melbourne  in  February,  Mr. 
M.  R.  Greene,  chairman,  said  that  to  economically  work  the 
southern  section  of  the  mine  and  to  enable  increased  quantities  of 
ore  to  be  dealt  with,  the  directors  had  decided  to  install  an  elec- 
trically operated  plant  at  No.  2,  No.  4  and  No.  5  shafts.  All  ore 
at  present  came  up  No.  1  shaft.  The  southern  ore  would  be 
brought  up  No.  4  shaft,  where  it  would  be  necessary  to  erect  stor- 
age, crushing  and  transit  facilities  to  handle  this  material.  The 
work  was  one  of  some  magnitude,  and  would  also  necessitate  a 
rearrangement  of  their  tramways,  &o.  They  would  make  their  own 
sulphuric  acid,  and  storage  facilities  were  needed  for  this  purpose. 

Electric  Lighting  in  India. — The  problem  of  light- 
ing in  India  has  been  solved  in  many  places  by  employing  self- 
contained  electric  generating  sets  manufactured  by  the  Aster 
Engineering  Co.  (1913),  Ltd.,  of  Wembley.  It  is  stated  that 
there  are  over  a  hundred  of  these  Aster  sets,  of  varying  capacities, 
in  use  in  different  parts  of  India.  They  are  installed  in  the 
Government  houses  at  Ranchi,  Chittagong,  and  Bankipore,  in  a 
number  of  clubs,  in  various  hospitals,  in  the  bungalows  of  officials 
of  the  Assam-Bengal  and  Eastern  Bengal  State  Railways,  as  well 
as  in  the  palaces  of  a  large  number  of  native  gentlemen. 

Meter  Contracts. — Mkskhs.  Chamberlain  &  IIookham, 

Ltd.,  have  received  the  following  contracts  for  meters  for  the 
ensuing  year  : — West  Hartlepool,  Pembroke,  Halifax,  Barrow, 
Mansfield,  Newport  and  Belfast. 

Liquidation. — The   Argentine    Electrolyth 

dicatk,  Ltd. — This  company  is  winding  up  voluntarily  with  Mr. 
R.  E.  Clarke,  of  17,  Albion  Street,  Hanley,  as  liquidator.  A  meet- 
ing of  creditors  is  called  for  April  23rd. 
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Social    EveninffSt — The  members  of  the  staff  <>f   the 

BBITISH     WEBTINQHOUSE    ELBOTBIO    amp      M  \  nii  i  Ai:  in  in  m  ;    CO 

Ltd.,  oonneoted  with  the  supply  department,  ohlef  offloe  and 
■torei,  at  Long  Militate,  Manchester,  held  a  smoking  conotrt  on 
April  3rd,  nt-  the  Douglas  Eotel,  Manchester.  Thli  very  suooeMful 
Rocinl  and  musical  evening  was  held  to  commemorate  the  trading 
in  the  Bupplj  department  for  tho  y<ar  1918,  Mr.  .1.  Oib  > 
manager  of  the  department,  was  In  the  chair,  and  he  congratulated 
the  Htair  generally  on  making  the  supply  department,  which  Ims 
only  been  In  existence  a  few  years,  Into  a  profit-making  business, 
He  Haul  that  the  outlook  for  the  present  year  was  entirely 
favourablo,  and  that  if  the  (staff  worked  in  co-operation  and 
harmoniously  together  as  they  had  done  in  the  past  there  was  no 
doubt  that  in  12  months' time  he  would  he  able  to  report  still 
bettor  results.  Social  evenings  of  this  kind  tended  to  "Rub  ofl  the 
oornerH "  and  promote  pood  feeling  and  comradeship  throughout 
the  staff.  Amongst  others  who  contributed  to  the  evening's 
entertainment  may  be  mentioned  : — Mefsrs.  A.  Pougher,  piano- 
forte solos  ;  W.  TT.  Brown,  baritone;  Messrs.  Hill  and  MtGrSjth, 
Japanese  fiddle  duets  ;  T.  Clnugh,  elocutionist  ;  H.  McGratb, 
baritone  ;  E.  Hunt,  comedian  ;  D.  Elliott,  comedian  ;  W.  S.  Hayes, 
tenor  ;  G.  Ellam,  bass  ;  O.  C.  Oakley,  baritone  ;  A.  Brignal, 
comedian  ;  C.  Thornley,  comedian  ;  and  J.  F.  Cngney,  humourist. 
We  understand  that  tbe  event  is  practically  certain  to  be  repeated 
annually  in  future. 

Missus.  ELLIOTT  Bhos.,  of  Century  Works,  Lewisham,  and 
Westminster,  held  their  annual  social  on  Saturday,  lth  inst,  at  the 
Blackhpath  Concert  Hall,  over  7i>0  employes  and  friends  being 
present.  An  excellent  entertainment  was  provided  for  the  firrt 
part  by  the  "  Magpie  Pierrots,"  the  evening  concluding  with  the 
play,  "  The  Private  Secretary,"  which  was  admirably  performed. 
Refreshments  were  served  in  the  interval,  during  which  the 
Century  Works  Orchestra  provided  a  capital  programme  of  music. 
The  company  present  included  Mr.  W.  0.  Smith  and  Mr.  G.  K.  B 
Elphinstone,  the  heads  of  the  firm. 


LIGHTING  and  POWER  NOTES. 


Australia. — The     gross     revenue    of    the    Melbourne 

municipal  electricity  department  for  the  year  ended  December  31st. 
lit  13,  was  £150, 355,  as  compared  with  £130,276  in  the  preceding  year. 
The  expenditure'amounted  to  £74,075,  and  the  profit  to  £20,824. 
The  EL.  Committee  is  of  opinion  that  the  prestnt  overhead  mains 
fhould  be  placed  underground,  and  has  set  apait  £3,000  for  the 
extension  of  the  underground  system. 

Aylesbury.  —  Year's    Working.  —  The    U.D.C.    has 

adopted  a  report  by  the  resident  engineer  on  the  working  of  the 
electricity  undertaking  during  the  first  year,  which  shows  an 
output  of  231,660  units,  revenue  £2,131,  and  expenditure, 
at  l'OSd.  per  unit,  £i)94.  The  substitution  of  gas  by  electricity 
for  public  lighting  will  effect  a  saving  of  £307,  and  after  meeting 
the  interest  and  sinking  fund  on  a  capital  outlay  of  £21,331,  there 
is  an  estimated  surplus  of  £91  available  for  contingencies  above 
the  2k  per  cent,  already  provided. 

Belfast. — PRorosED    Battery. — The    City   electrical 

engineer  has  reported  that  in  December  next  the  noimal  load  on 
the  generating  station  will  necessitate  the  use  of  all  the  continuous- 
current  machinery  for  both  traction  and  lighting  simultaneously, 
with  the  exception  of  one  of  the  large  units.  If  this  failed  there 
would  be  no  spare  plant,  and  he  advised  the  Electrical  Committee  that 
the  tramway  service  might  be  curtailed  in  favour  of  the  lighting-, 
which  was  compulsory,  or  the  capacity  of  the  station  might  be 
increaped  by  adding  a  storage  battery.  An  approximate  estimate 
for  a  1.000-kw.  battery  with  boosters  and  switchgear,  was  £10,800, 
and  £1,000  for  new  buildings.  The  Committee  strongly  recommended 
the  latter  proposal  to  the  Corporation,  but  it  decided  to  refer  the 
matter  back  to  the  Committee  for  a  report  on  the  capacity  of  the 
present  generating  station.  The  question  of  the  repairs  of  the 
tramway  track,  said  to  cost  about  £16,000  per  annum,  was  referred 
back  to  the  same  Committee. 

Braintree. — E.L.  Scheme. — A  Committee  of  the  U.D.C, 

which  had  been  advised  by  Mr.  H.  P.  Girling,  of  Maldon,  has 
reported  that  the  cost  of  the  proposed  E.L.  scheme  would  be  from 
£9,000  to  £14,000,  including  provision  for  free  wiring  and  a 
plant  capable  of  supplying  Booking.  The  Council  decided  to  have 
a  detailed  report  prepared  by  Mr.  Girling,  who  would  canvass  the 
district. 

Canada.  —  Hydro-Electric    Report.  —  The    annual 

report  of  the  Ontario  Power  Commissioners  shows  a  capital 
expenditure  to  the  end  of  1913  of  85,915,000,  advanced  by  the  pro- 
vincial treasury  at  the  rate  of  4  per  cent,  interest.  The  total 
revenue  was  $2,611,918,  as  against  $1,617.6/4  in  1912,  and  the 
surplus  $620,875,  as  against  $240,506.  Allowing  $230,480  as  a 
depreciation  charge,  the  net  profit  was  $390,395.  The  total  plant 
value  of  the  municipalities  is  $9,196,483,  and  45  municipalities  are 
connected  to  the  system.  The  progress  can  be  gathered  from  the 
fact  that  in  1912  there  were  33,568  lighting  and  1.399  power  con- 
sumers, while  in  1913  the  numbers  were  63,157  aud  2,532 
respectively.  The  gross  surplus  invested  in  plant  extension  amounts 
to  $861  381,  depreciation  reserve  to  $410,327,  and  net  surplus  so  far 
to  $451,054. 

Representatives  of  Messrs.  Smith,  Kerry  &  Chace,  of  Toronto 
are  inspecting  the  Athabasca  River  at  Grand  Rapids,  with  a 
view  to  tbe  erection  of  a  hydro-electric  plant,  estimated  to  coat 


from  five  to  ten  million  dollars.    It  is  proposed  to  transmit  the 
developed  to  Edmonton,  which  *way. 

The  Toronto  Hydro-Electric   Don  i  titrating  the 

[nternrban  I  undertaking  within  Toronto,  with  ■ 

to  I  hi    PUT!  b  me. 

Colchester. — The    electrical     equipment    at    ft 

Asylum  (of  the  k-mx  <  <  .)  will  iiitml  a  total  expenditure  of 
£15,609,  instead  of  £18  180  as  previously  ittimattd, 

Hartford.— Bulk  Si  ppli  Proposals. — .Mr.  John  P.O. 

Snell     has   advised    the   Council    to     proofed    with    the    BttrpOSaJ   V> 
supply  electricity   to   Crayford,  at  »n   estimated   OOSt  of  If.  I 
and  to  supply   power   to  the   Went    Cent    Power    Co.    for  M 
Viokera'  and  Messrs.  Richards'  flour  mills,  at  44  0*.  per  B7W.,  plus 
0'3d.  per  unit.     The  Council  has  decided  to  contide  r  the  report  in 
Committee. 

Dover. — Street  Lighting. — The  T.O.  baa  decided  to 

replace  257  gas  lamps  with  239  electric  lamps,  at  a  capital  outlay 
of  £1,600.  Tbe  annual  cost  of  the  257  gas  lamps  is  £925,  and 
E.L.  will  cost  £846,  an  annual  saving  of  £79. 

At  the  Royal  Hippodrome,  which  spends  some  £300  a  year  for 
electricity,  it  is  intended  to  put  down  a  private  plant,  and  the  borough 
electrical  engineer  is  to  advise  the  Council  what  will  be  a  reason- 
able charge  for  a  supply  in  the  daytime,  and  also  as  a  stand-bj . 

Dundalk. — Proposed  Loan. — The  U.D.C.  has  decided 

to  apply  for  a  Iran  of  £20,000  in  connection  with  the  proposed 
electrical  installation  at  the  works  of  the  Great  Northern  Railway 
Co.  in  that  town. 

Dundee.— Mr.  J.  W.  Napier,  engineer  and  manager  of 
Alloa  Gas  and  Electricity  Departments,  has  reported  on  the  pro- 
posed E.L.  at  Newport  and  Wormit  to  the  effect  that  "  the  price 
of  gas  in  Newport  and  Wormit  is  very  reasonable,  and  unless  there 
is  reliable  information  before  the  T.O  that  the  electric  light  would 
be  largely  taken  sdvantage  of.  the  Council  would  not  be  justified 
in  considering  an  E.L.  scheme." 

Ellon. — E.L.  Scheme. — The  T.C.  has  now  decided  in 
favour  of  an  E.L.  scheme.  Guarantees  for  1,300  lights  have  been 
secured,  and  the  site  of  the  present  gas  works  is  to  be  transferred 
to  the  undertaker  for  the  erection  of  a  power  station. 

Farnworlh. — Bulk  Supply. — The  U.D.C.  has  sealed 

an  agreement  with  the  Lanes.  E  P.  Co.  for  a  further  supply  of  elec- 
tricity in  bulk,  and  is  to  install  additional  plant,  including  a 
500- kw.  rotary  converter,  at  its  works. 

Failsworth. —  Street    Lighting. — The    question    of 

lighting  part  of  tbe  main  road  by  electricity  has  been  referred  to 
the  Lighting  Sub-Committee  for  further  consideration. 

Gravesend. —  Loans;    Street  Lighting,  &c. — The 

favourable  tenders  received  for  new  plant  have  enabled  the  T.C.  to 
reduce  the  loan  applied  for  from  £13,600  to  £12,500. 

The  electrical  engineer  has  been  instructed  to  convert  the 
lighting  of  Darnley  Street  and  Cobham  Street  from  gas  to 
electricity. 

Mr.  P.  M.  Crosthwaite,  on  April  7th,  held  an  inquiry  into  the 
Council's  application  for  a  loan  of  £12,500,  and  the  only  opposition 
was  by  one  or  two  members  of  the  Council  and  Sir  Julian  Hayes, 
on  the  ground  that  the  expenditure  was  unnecessary. 

Grimsby. — "We  have  received  from  Mr.  "W.  A.  Yignoles, 
the  borough  electrieal  engineer,  a  copy  of  the  third  edition  of  his 
"  Electricity  Consumers'  Guide."  In  addition  to  a  good  deal  of 
general  information  bearing  on  supply  arrangements,  examples  of 
the  cost  of  wiring  premises  and  annual  cost  of  electricity  are 
given  ;  useful  suggestions  are  also  given  in  regard  to  wiring, 
lighting,  heating,  cooking,  &c. 

Hazel  Grove. — Proposed  E.L. — The  U.D.C.  has  con- 
firmed an  agreement  with  Messrs.  Lomax,  Kendal  A:  Co.  to  take  a 
canvass  to  ascertain  probable  consumers  of  electricity. 

Hereford. — Proposed  Loan. — The  T.C.  is  applying  for 

a  loan  of  £1,500  for  electricity  mains,  services,  ko. 

Hoyland. — E.L.  Scheme. — The  U.D.C.  has  instructed 

Mr.  Barker,  electrical  engineer  of  Barnsley,  to  prepare  plans  of 
proposed  mains,  and  also  an  estimate  of  the  cost  of  a  generating 
station,  with  a  view  to  the  Council  generating  and  supplying  elec- 
tricity within  its  area. 

Langholm. — Proposed  E.L. — The  T.C.  has  remitted 

to  a  committee  to  report  as  to  the  introduction  of  electric  light. 

Lincoln.— Rate    Relief. — The    T.C.  has  decided  to 

allocate  £1,500  from  the  electricity  and  tramway  profits  to  the 
relief  of  the  rates. 

London.  —  Lambeth.  —  Infirmary    Lighting.  —  The 

Building  Committee  has  reported  that  the  South  London  Electric 
Supply  Corporation  has  offered,  in  connection  with  the  lighting  of 
the  children's  infirmary  lodge  and  isolation  block  |at  Norwood, 
to  lay  the  mains,  free  of  cost  to  the  Guardians,  and  to  supply  elec- 
tricity at  3d.  per  unit  for  lighting  and  Id.  per  unit  for  power,  for 
five  years.  The  Committee  was  of  opinion  that  this  was  a  favour- 
able opportunity  to  install  electricity  in  these  institutions,  and  to 
make  a  comparison  between  gas  and  electricity  ;  and,  furthermore, 
considered  that  electricity  was  cleaner  and  more  healthy.  The 
Committee  recommended  that  the  offer  be  accepted,  and  that 
tenders  for  the  wiring  and  fittings  in  the  institution  be  invited. 
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Although  the  board  recently  approved  of  an  estimate  of  the  South 
Metropolitan  Gas  Co.  for  the  installation  of  gas  fittiners  in  the 
southern  wing  of  the  infirmary,  the  superintendent,  in  view  of  the 
discussion  by  the  Committer,  withheld  the  order  for  the  time  being. 
An  offer  of  the  Gas  Co.  to  remodel  the  whole  of  the  fittings  in  the 
infirmary  for  £35  was  referred  to  the  Committee  for  consideration. 

Electricity  Supply  of  London.— Owing  to  the  hostility 
of  the  engineers  of  certain  of  the  London  electricity  companies, 
it  is  the  intention,  says  the  Financial  Newt,  of  the  bankers 
supporting  the  London  Electric  Supply  Bill  to  withdraw  it  for  the 
prei-ent  cession  of  Parliament,  the  prospect  of  any  agreement 
between  the  parties  concerned  being  remote. 

Messrs.  Iferz  &  McLellan's  report  to  the  L.C.C.  on  the  subject  of 
the  future  of  London's  electricity  supply  was  issued  on  Wednesday 
last.  Their  conclusion  is  that,  whatever  form  of  control  be 
adopted,  a  new  undertaking  should  be  established  to  carry  out  the 
necessary  changes  leading  to  the  ultimate  amalgamation  of  the 
existing  undertakings,  as  far  as  possible  without  compulsory 
powers.  Tbey  regard  the  concentration  of  generating  plant  on 
sites  down  the  river  as  the  correct  policy,  and  advise  that  a  high- 
pressure  three-phase  primary  distribution  system  at  ."0  cycles  per 
second  be  standardised  for  London  as  soon  as  possible.  They  con- 
sider that  the  policy  of  concentration,  after  disposing  of  the  exist- 
ing plant,  would  result  in  a  net  saving  of  about  £170,000  a  year  ; 
the  initial  capital  outlay  required  would  be  six  or  seven  millions 
sterling.  The  idea  of  retaining  and  extending  even  two  or  three 
of  the  best  existing  stations  on  the  river  banks  is  rejected  as 
inadmissible,  and  that  of  generation  at  the  coalfields  is  also  dis- 
missed from  consideration  at  present.  Further  particulars  will  be 
given  in  our  next  issue. 

The  L.C.C.  has  been  recommended  by  its  Finance  Committee  to 
sanction  the  borrowing  of  £10,087.  as  to  mains,  £7.055  ;  machinery, 
£1.292;  services,  £1,040;  and  meters,  £125,  by  the  S-mthwark 
B.C.  for  electricity  purposes.  Also  the  borrowing  by  the  Woolwich 
B.C.  of  £15,000,  ar.  to  buildings,  £6.000  ;  and  machinery,  £9,000  ; 
in  connection  with  the  extension  of  its  electricity  undertaking. 

Lowestoft, — Loan  Sanction'. — The  T.C.  has  received 
L.G.B.  sanction  to  a  loan  of  £950  for  meters,  repayable  in  five 
years. 

Malvern. — The  U.D.C.  has  resolved  not  to  entertain  the 
offer  of  a  supply  of  electricity  in  bulk  from  Worcester  Corporation. 
It  also  decided,  at  an  estimated  expenditure  of  £1,5CC,  to  install 
additional  plant  at  the  electricity  works. 

Mold. — E.L.  BCHBMB. — Mr.  Leigh,  of  Northwich,  lias 
submitted  to  the  T.C.  a  report  on  the  suggested  E.L.  installation 
for  the  town. 

Newcastle  (Co.  Down). — Last  week  the  chairman  of 

the  U.D.C.  laid  the  foundation  stone  of  a  power  station  in  con- 
nection with  the  E.L.  scheme  for  the  town.  The  Irish  Towns  E.L. 
and  Power  Co.  is  to  provide  100  50-C.p.  lamps,  30  25-C.P.  lamps  and 
three  lamps  of  300  c.p.  each. 

iVormanton,— Proposed  E.L. — The  U.D.C.  has  been 

recommended  to  promote  an  E.L.  order,  and  to  appoint  a  sub- 
committee to  make  the  necessary  arrangements. 

Passage   West    (Co.    Cork).— E.L.    Scheme.— It   is 

understood  that  the  scheme  for  the  E.L.  of  Passage  West,  Glem- 
brook  and  Monkstown  will  be  worked  in  connection  with  the  elec- 
trical plant  at  Passage  Docks.  The  number  of  public  lamps  to  be 
erected  is  42.  The  Cork  R.D.C  has  provisionally  approved  of  the 
scheme,  which  will  cost  about  £3,000. 

Rathkeale    (Co.    Limerick).— E.L.    Scheme. — Steps 

are  being  taken  to  provide  an  E.L.  undertaking  in  the  town,  and 
promises  to  take  a  supply  have  been  received. 

Itutbin. — Pbov.  Order. — The  B.  of  T.  has  granted  a 
rov.  order  for  the  installation  of  electric  light  in  the  borough. 

Sonlli  Shields. — The  Council  has  decided  to  carry  out 

an  extension  to  the  sea  front  lighting,  and  is  installing  1 0  Metrofiam 
magazine  arc  lamps  (76  hours'  bnrning). 

Saddlewortli. — E.L.  Proposal. — The  first  meeting  of 

the  newly-formed  Electricity  Committee  has  discussed  the  proposed 
electricity  scheme.  Several  members  thought  there  was  no  chance 
of  a  scheme  of  production  succeeding,  and  the  best  thing  would 
be  to  obtain  a  supply  elsewhere. 

The  opinion  was  expressed  that  there  would  be  a  better  chance 
of  a  lighting  scheme  succeeding  if  the  Council  could  buy  cheaply 
in  bulk  from  Stalybridge  or  Oldham,  or  both.  The  meeting  was 
adjourned  in  order  that  inquiries  might  bo  made  from  these  places. 

springhead. —  Proposed    B.L.  —  The    U.D.C.    has 

appointed  a  deputation  to  inquire  on  what  terms  the  Oldham  Cor- 
poration will  supply  electricity  to  Springhead. 

Sunbnry. — Peov.  ORDER, — The  D.C.  has  consented  to 
the  granting  of  the  proposed  Feltham  and  District  E.L.  Order.  At 
n  B.  of  T.  inquiry,  the  promoters  intimated  that  as  soon  as  an 
order  was  granted,  a  oompany  would  be  formed . 

Tasmania. — The  gross  revenue  of  the  Launceston  E.L. 

nnd  Power  Department  for  the  year  ended  .Tnly  31  it,  1913,  was 
081,686,  and  the  working  expenses  amounted  to  £7,024.  The  net 
revenue  amounted  to  £13.619,  and  tha  surplus  to  £6,876,  aft  oom. 
pared   with   £4,OR8   in    the    previous    vear, — Australian    ifiniity 


Torpoint. — Public  Lighting. — The  U.D.C.  has  sealed 

an  agreement  with  the  new  E.L.  Co.  for  electric  lighting  in  the 
town. 

Torquay. — Proposed  Loan. — The  T.C.  has  decided  to 

apply  for  sanction  to  a  loan  of  £  Hi, 000  for  additional  plant  at  the 
electricity  works.  Mr.  Salt,  the  electrical  engineer,  reported  that 
although  the  construction  of  an  entirely  new  station  would  be 
better  than  the  extension  of  the  existing  station,  the  cost 
would  amount  to  £30,000  or  £35,000,  and  that,  whilst  the 
advantages  were  problematical,  there  would  be  considerable  risk  of 
the  undertaking  being  prejudicially  affected  financially,  especially 
as  a  considerable  sum  would  have  to  be  provided  out  of  revenue  to 
replace  machinery  which,  whilst  not  worth  anything  if  not 
removed  to  another  site,  was  still  of  considerable  value  where  it 
was.  Moreover,  the  site  of  the  present  station  was  better  than 
any  that  could  be  suggested.  The  estimated  cost  of  the  additional 
plant  recommended  was  £15,722. 

Tynemonth. — Loan  Sanction. — The  T.C.  has  received 
sanction  to  the  borrowing  of  £3.000  and  £1,000,  for  mains  and 
services  respectively.  The  Electricity  Committee  has  decided  to 
charge  all  premises  now  supplied  at  theatre  rates,  3Jd.  per  unit  up 
to  £2  per  week,  and  2Jd.  per  unit  for  all  additional  current 
supplied  each  week,  as  from  April  1st  last,  and  to  supply  electric 
vehicles  with  current  at  Id.  per  unit,  provided  the  demand  is  taken 
off  during  the  winter  peak  periods. 

Walsall. — Proposed  Mains  Extensions. — The  Elec- 
tricity Committee  has  recommended  the  extension  of  the  mains  from 
Marlow  Street  to  the  Darwall  Street  sub-station,  at  an  estimated 
cost  of  £1,015,  and  application  is  to  be  made  to  the  L  G.B.  for 
sanction  to  borrow  £3,000  for  mains  extensions. 

\Y ednesbury.  —  Free  Wiring    Discontinued. — The 

T.C.  has  decided  to  discontinue  forthwith  the  free  wiring  of  con- 
sumers' premises. 

Worcester. — Owing  to  the  increased  demand  for  elec- 
tricity in  the  centre  of  the  city,  the  Electricity  Committee  finds  it 
necessary  either  to  lay  an  additional  cable  or  to  change  back  to  the 
alternating  system,  in  which  case  the  h.t.  feeders  could  be  used  for 
some  time.  Whichever  system  is  adopted,  another  sub-station  will 
be  necessary  at  the  Cross,  as  the  present  one  is  taxed  to  its  full 
capacity.  The  Committee  recommends  that  borrowing  powers  for 
£500  be  applied  for  for  this  purpose  and  for  adapting  consumers' 
apparatus  to  suit  the  new  conditions. 

Worthing. — Half-Watt  Lamps. — A  sub-committee  of 
the  T.C.  has  been  appointed  to  report  as  to  the  desirability  of  sub- 
stituting half-watt  metal-filament  lamps  for  the  present  flame  aro 
lamps  for  street  lighting. 

U.S.A. — Municipal    Power  Stations. — According  to 

the  Canadian  Engineer,  an  official  census  of  municipal  electricity 
stations  in  the  States  shows  that  in  1912  there  were  1,562,  with  a 
total  income  of  123,218,989  ;  the  plants  totalled  559,328  H.P.,  and 
the  output  for  1912  was  537,526,730  KW.-hours.  The  arc  lamps  in 
service  were  estimated  at  91,851,  and  other  lamps  at  over  seven 
million,  while  the  motors  connected  equalled  164,291  h.p.  The 
income  derived  by  municipal  stations  for  lighting  Btreets  and 
public  buildings  is  estimated  where  no  cash  income  is  derived. 
Since  1907,  310  additional  stations  are  shown,  301  being  new,  while 
the  balance  represents  stations  taken  over  for  municipal  working. 

According  to  the  Electrical  World,  the  Boston  City  Council  is  to 
ratify  a  10-year  street-lighting  contract  with  the  Edison  Electric 
Illuminating  Co.,  in  which  5,000  G'0-amp.  maenetite  arc  lamps  are 
involved,  and  the  price  per  lamp  will  be  reduced  from  SI 03  to 
$87'5  per  annum.  Hartfoid,  Conn.,  has  adoptrd  300-c.r.  nitrogen- 
filled  series  tungsten  lamps  for  ornamental  street  lighting  Bervice, 
placed  on  141  double  and  113  single  standards. 

Yeovil. — Prov.  Order. — The  B.  of  T.  has  granted  the 
prov.  order  'applied  for  by  Messrs.  Petters,  Ltd.,  of  the  Nautilus 
Engineering  Works,  Yeovil. 


TRAMWAY  and  RAILWAY  NOTES, 


Itra/il. — The  whole  of  the  power  required  by  the 
Brazilian  Traction  Co.,  at  Rio  de  Janeiro,  is  now  being  supplied  by 
the  new  hydro-electric  plant.  It  is  expected  that  the  water-power 
installation  at  Sao  Paulo  will  also  be  completed  during  the  present 
month. 

Brighton.  —  Raxllebs    Traction. — The    T.C.    ha« 

written  to  the  Hove  Council  expressing  the  opinion  that  no  useful 
purpose  will  be  served  by  an  experimental  route  on  the  Cedes-Stoll 
system  being  constructed  in  Hove  on  one  of  the  through  routes,  as 
this  system  is  qu*te  unsuited  for  the  routes  in  question,  Brighton 
having  notified  Hove  that  the  under-running  system  is  the  one 
which  it  has  chosen.  The  Council,  however,  will  agree  not  to 
apply  for  a  B,  of  T.  arbitrator  for  three  months  from  the  date  of 
the  report,  namely,  March  23rd,  provided  thin  aotion  is  not  pre. 
judioing  its  position  by  tha  dalay.  Tha  "  through  "  routes  in  both 
towns  hav«  to  ba  constructed  on  a  system  to  be  agreed  between  the 
two  Corporations,  and  failing  agreement,  the  J  ay  stem  1b  to  be 
deoided  by  g  B,  of  T.  arbitrator. 
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Bristol. —  Tin-  Bristol  Tranrway  and  Oarriage  Oo,  baa 

petitioned  to  b«  heard  in  Parliament  against  the  Corporation  Bill. 
The  memorial,  anion)?  other  contentious,  urges  that  the  OorpOMr 
« ion  Bill,  taking  powers  to  work  tramways  that  it  baa  Dot  been 
decided  to  acquire,  in  unprecedented.  It  in  contended  that  the  Bill 
is  an  attempt  to  go  behind  the  law  which  require!  Hoard  of  Trade 
sanction  to  Corporation  purchase.  The  petition,  moreover,  points 
out  that  the  Corporation  oan  only  claim  to  acquire  part  of  the 
Bristol  system,  other  portions  of  which  aro  on  different  tonus,  and 
Bomo  never  acquirable,  because  outside  the  city.  Further,  it  iH 
contended  that  the  employes'  interest  in  the  pension  fund  of  the 
company  would  be  lost  by  transfer  of  part  of  the  undertaking  to 
the  city. 

Dublin. — B.  of  T.  Report. — Lieut.-Ool.   von   Donop, 

reporting  on  the  accident  whioh  occurred  at  Merrion  Square,  on 
February  1st,  by  which  a  Dublin  United  car  was  derailed  and 
overturned,  numerous  passengers  being  injured,  one  fatally,  points 
out  that  the  car  was  entering  a  curve,  the  facing  points  for 
which  are  worked  by  the  Tierney-Malone  electric  point  controller, 
and  that  this  is  the  first  serious  accident  which  has  occurred  at 
electrically  worked  facing  points.  He  attributes  the  accident  to. 
the  fact  that  the  points  for  some  reason  were  not  lying  in  their 
normal  position  ;  to  the  speed  of  the  car  being  too  great  to  allow 
of  its  being  stopped  before  running  into  them,  and  to  the  sudden 
application  of  the  brake  on  the  curve.  He  remarks  that  great  care 
is  required  on  the  part  of  the  driver  to  make  sure  of  the  position 
of  his  controller  handle  when  he  is  running  past  the  contacts 
which  operate  the  points. 

Dundee. — Railless  Tbaction. — The  T.O.  has  been  re- 
commended to  spend  £6,000  on  the  Clepington  Road,  to  put  it  in 
sound  condition  for  the  railless  trolley  yars.  Bailie  Malcolm  was 
of  opinion  that  the  system  had  been  a  nuisance  to  the  residents  all 
along,  and  if  setts  were  put  down  the  nuisance  would  be  greater. 
Mr.  Johnstone  (convener)  pointed  out  that  if  the  road  was  not  put 
in  proper  order  they  were  prepared  to  withdraw  the  oars.  To 
talk  about  the  cars  being  the  cause  of  the  damage  was  nonsense. 
To  this  Bailie  Macdonald  replied  that  the  best  thing  in  the  interest 
of  the  publio  was  to  withdraw  the  railless  trolley  cars  altogether. 
It  was  ultimately  agreed  to  remit  the  matter  to  the  Works  Com- 
mittee for  further  consideration. 

East   and    West    Ardsley.  —  Railless    Traction 

Scheme. — The  U.D.C.  has  approved  of  a  railless  traction  ^system 
to  connect  Bast  Ardsley  and  Morley.  The  cars  are  to  be  leased  to 
the  Leeds  Corporation  for  28  years. 

Glasgow. — All-Night  Service. — The  Tramways  Com- 
mittee has  decided  to  ask  the  T.C.  at  the  next  meeting  to  approve 
of  an  all-night  service  of  cars  from  the  centre  of  the  city  to  the 
nearer  suburbs.  It  is  proposed  to  run  a  car  on  each  main  route, 
leaving  the  city  at  midnight,  1,  2,  3  and  4  a.m.,  the  cars  to  return 
from  the  outer  termini  at  12.30,  1.30,  2.30,  3.30  and  4.30  a.m. 
Sixteen  routes  are  suggested. 

Hastings. — The  "  Front  "  Line. — The  Dolter  system 

of  tramways  having  been  abandoned  on  the  Front,  the  Corporation 
has  requested  the  immediate  removal  of  the  studs.  At  present 
only  four  of  the  converted  tramcars  (petrol  propelled)  have  been 
delivered,  but  others  are  expected.  Meanwhile  the  service  on  the 
Front  is  restricted,  and  passengers  to  and  from  Bexhill  are 
required  to  change  to  and  from  the  overhead  system  at  West 
Marina. 

Japan. — A  project  is  under  consideration  for  the  con- 
struction of  an  electric  monorail  railway  between  Nagasaki  and 
Mogi. 

Liverpool. — Suggested  Tube  Railways. — Mr.  C.  W. 

Mallins,  the  tramways  manager,  has  submitted  to  the  Tramways 
Committee  a  scheme  for  solving  the  problem  of  the  congestion  of 
street  tramway  traffic  by  a  system  of  tubes.  He  puts  forward  the 
suggestion  of  a  main  trunk  tube  running  east  and  west,  com- 
mencing at  the  Landing  Stage  and  terminating  at  Queen's  Drive, 
at  a  point  equidistant  from  Knotty  Ash  and  West  Derby  tramway 
routes.  The  portion  of  the  main  tube  between  the  Landing  Stage 
*nd  London  Road  would  be  equipped  with  four  sets  of  rails,  and 
a  branch  tube  would  form  a  junction  with  the  main  tube  in  the 
neighbourhood  of  London  Road,  running  in  a  south-easterly 
direction,  and  terminating  at  the  junction  of  Queen's  Drive  and 
Menlove  Avenue.  A  second  tube  would  commence  at  the  junction 
before  referred  to  and  running  in  a  north-easterly  direction  would 
terminate  at  the  junction  of  Queen's  Drive  and  Walton  Hall 
Avenue.  By  such  a  system  of  tubes,  together  with  through  bookings 
from  and  to  the  various  tramway  routes  tapping  the  trunk  system, 
50  per  cent,  of  the  present  passenger  traffic  coming  into  and 
leaving  the  centre  of  the  city  could  be  dealt  with.  On  the  financial 
aspeot  of  the  scheme,  Mr.  Mallins  states  that  the  suggested  11 
miles  of  tubes  would  cost  approximately  £5,500,000  to  oonstruct 
and  equip,  which,  borrowed  at  a  low  rate  of  interest,  and  repay- 
able over  a  long  period,  possibly  70  years,  would  not  overtax  the 
jnoome  of  the  undertaking  in  the  early  years  of  its  operation. 
The  scheme  could  be  carried  out  by  the  unification  of  the  whole  of 
the  existing  transport  systems  on  both  the  Lancashire  and  Cheshire 
sides  of  the  Mersey,  viz.,  the  Birkenhead  and  Wallasey  tramways, 
the  Wirral,  Mersey,  and  Overhead  Railways  (with  a  possible  con. 
nection  with  the  other  great  railways),  and  the  Liverpool 
Corporation  tramways.  Mr.  Mallins  firmly  believe*  that  the  pro. 
position  U  commercially  sound,  as  the  revenue  derivable  from  the 
combined  systems  would,  in  the  near  future,  amount  to  £8,000,000 
per  annum,  whioh  would  be  ample  to  dieoharge  all  liabilities  in 
ooonsotion  with  the  undertaking,  and  show  a  reasonable  profit, 


Loudon.— A   petition  baa  been  presented  by  (.),• 
prates  oonoerned  asking  le»Te  to  modify  the  w:h<?m<:  for  phytdcally 
toting  the  Great  Northern  and  City  Hue  with  the  Waterloo  and 
Oitjf  railway  at  the  P.nnk.      Property  owners  having  objected  that 
the  in  iw  line  would  be  Insufficiently 

lower  the  railway  litvcl  ud  construct  an  Ind  tation  onder 

the  existing  Waterloo  and  City  station,  and  ooniU  latter 

by  lifts,  \c    it  is  pointed  out  timt.  unless  leaTe  to  emend  i«  given, 

tliii  whole  liill  may  have  to  bo  withdrawn. 

Last  wc<k  the  new  tube  station  of  the  Charing  Cro- ■  si  'l  Bansp 
stead  line,  under  the  Embankment,  was  opened,  providing  a  direct 
connection  between  this  line  and  the  District  and  Uaktrloo  lines  at 
thin  point. 

BlBCTBIC  V  i. ii  in. k.— Mews.  J.  Lyons  .V  Co,  the  well-known 
caterers,  have  put  into  service,  as  an  experiment,  an  Edison  2-ton 
electric  vehicle  with  van  body  for  the  delivery  of  food-Huffs  to 
their  various  depots. 

Extknhions  Ac.AMioNKii  — The  City  Corporation  has  now 
definitely  refused  to  sanction  the  extensions  of  the  tramways  to 
Ludgate  Circus  and  Aldgate,  and  the  L.C.C.  has  been  forced  to  drop 
the  schemes. 

The  tramway  extensions  from  Catford  to  Bellingham  (part  of 
the  Catford-Southend  extension),  and  from  Woolwich  to  Abbey 
Wood  were  opened  last  week. 

The  annual  budget  of  the  L.C.C.  Finance  Committee  states  that 
the  tramways  have  failed,  for  the  first  time,  to  provide  the  full 
amount  required  for  redemption  of  debt  out  of  revenue,  and  that 
£91,705  will  be  drawn  from  the  reserve  fund  for  that  purpose. 
This  result  is  put  down  to  motor-'bus  competition  ;  it  was  hoped 
that  the  use  of  trailer-cars  and  the  lowering  of  fares  would  improve 
the  financial  position,  though  they  have  not  so  far  produced 
muoh  improvement. 

The  London  United  Tramways  Co.  has  received  the  conditional 
sanction  of  the  House  of  Commons  to  run  trailer  tramcars  on  its 
system. 

Manchester. —  B.  of  T.  Report. — The  accident  in 
which  a  tramcar  overturned  on  the  curve  between  High  Street 
and  Upper  Brook  Street,  on  February  25th,  during  a  fog,  is  stated 
in  the  report  of  Lieut.-Col.  von  Donop,  of  the  B.  of  T.,  to  have 
been  caused  through  the  excessive  speed  of  the  car,  considering  the 
weather  ;  the  responsibility  is  therefore  placed  on  the  driver. 

U.S.A. — Electric  Cabs. — The  New  York  Central 
Railway  Co.  has  invited  tenders  for  100  electric  motor-cabs  for 
service  in  New  York.  The  specification  stipulates  for  a  battery 
capacity  of  100  miles  per  charge,  including  a  three-hour  boost  and 
a  stated  speed  on  the  level  and  on  gradients. 

Electric  Postal  Vans. — The  Postal  Transfer  Service,  Inc.,  is 
substituting  20  2-ton  electric  trucks  for  petrol  trucks  in  its 
contract  mail  service  between  the  railways,  docks  and  Post  Offices, 
south  of  42nd  Street,  New  York. 

The  Motor  Delivery  Co.,  which  has  a  contract  for  another  postal 
section  of  New  York,  has  had  28  electric  cars  in  service  since 
1909.  In  1913  these  vehicles  ran  336,000  miles  in  301  days.  This 
company  has  used  electric  vehicles  exclusively. 

Wolverhampton.  —  Year's    Working.  —  The    total 

receipts  of  the  Corporation  tramways  for  the  year  ended  March 
31st,  1914,  were  £56,444,  an  increase  of  £2,481  on  the  previous 
year.  The  passengers  carried  numbered  12,616,881,  an  increase  of 
703,759,  and  the  car-miles  run  totalled  1,195,326,  an  increase  of 
27,087.  The  receipts  per  car-mile  were  ll"3d.,  an  increase  of  '247d. 
Motor-'bus  receipts  amounted  to  £2,070,  an  increase  of  £360. 


TELEGRAPH  and  TELEPHONE  NOTES. 

German -Italian  Telephone.— On  April  let,  as  men- 
tioned in  our  last  issue,  the  telephone  line  between  Berlin  and 
Milan  was  thrown  open  to  the  public,  and  the  communication 
established  has  so  far  proved  very  good.  The  line  is  of  hard-drawn 
copper.  4'5  mm.  in  diameter,  and  has  Pupin  coils  mounted  on 
the  posts  at  intervals  of  10  km.  The  route  is  ria  Frankfort  and 
the  Simplon  Tunnel,  and  is  1,350  km.  in  length  ;  the  charge  for 
3  min.  conversation  is  4s.  during  the  day,  and  about  2s.  5d.  at  night. 
This  charge  compares  favourably  with  that  of  5s.  for  the  use  of  the 
line,  1,200  km.  long,  between  Berlin  and  Paris.  The  following  are 
among  the  more  important  European  international  telephone 
lines :— Berlin-VienDa,  686  km.  :  Berlin- Budapest,  970  km.  ; 
Berlin  -  Paris,  1,192  km.;  Paris  -  Rome,  1,600  km.;  Paris- 
Madrid,  1,500  km.  ;  Berlin-Paris-Bordeaux,  1,800  km.  ;  Berlin- 
Paris-Marseilles,  2,100  km.  It  may  also  be  noted  that 
within  Germany  itself  there  are  several  lines  which  rank  with 
these  as  regards  length  ;  for  instance,  Berlin-Memel  (944  km.) 
and  Berlin-Munich  (665  km.),  whilst  all  the  chief  towns 
in  Rhineland  are  over  630  km.  from  the  capital.  The  communica- 
tion with  Italy  was  last  week  extended  as  far  as  Rome,  whioh  is 
over  1,600  km.  distant,  so  that  this  is  the  longest  direct  line  in 
Europe,  whilst  the  oharge  will  be  only  5s.  Negotiations  for  a 
connection  between  Pt.  Petersburg  and  Berlin  have  been  in  progress 
for  years,  but  do  not  seem  to  approach  fruition.  Telephony  between 
Berlin  and  London  will  not  be  attempt*  d  until  a  cable  is  laid  from 
English  to  Gprman  soil,  and  as  this  cable  alone  would  be  460  km. 
long,  the  working  results  of  the  Dutch- En^'ith  cable  are  being 
awaited  before  any  further  steps  are  taken  i  this  will  be  opened 
during  the  coming  summer.  The  German  Post  Office  estimates  that 
a  •'•min.  conversation  between  N'orth  Geimsny  and  England.  wiH 
cost  at  least  10* 
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Japan. — The  Japanese  Department  of  Communications 
i-  considering  the  establishment  of  a  powerful  wireless  station  on 
the  Pacific  coast  to  open  direct  service  between  Japan  and 
America. 

\ew    Wireless    Telegraph     Stations.— A    Marconi 

win-less  telegraph  station  is  to  be  erected  at  Stonehaven,  near 
Aberdeen,  as  a  substitute  for  the  ordinary  telegraph  in  the  event  of 
the  main  overhead  lines  to  the  North  being  interrupted,  and  for 
other  purpoees.  There  are  now  10  wireless  coastal  stations  around 
Great  Britain. 

Work  has  been  begun  upon  the  new  wireless  station  of  the 
Government  at  Leafield,  in  Oxfordshire,  which  forms  the  English 
base  for  the  Imperial  wireless  chain.  There  will  be  12  steel 
masts  300  ft.  high. 

Telegraph  Employes. — The  first  annual  conference  of 
the  Postal  and  Telegraph  Clerks'  Association,  which  has  been 
formed  by  the  amalgamation  of  the  Postal  Telegraph  Clerks' 
Association  and  the  United  Kingdom  Postal  Clerks'  Association, 
was  opened  on  Monday  last  at  the  Westminster  Palace  Hotel, 
London.  The  delegates  present  numbered  310,  representing  more 
than  20,000  members. 

Last  week  the  annual  conference  of  the  Postal,  Telegraph  and 
Telephone  Controlling  Officers'  Association  was  held  at  Edinburgh. 
A  resolution  was  adopted  expressing  dissatisfaction  with  the  Holt 
Committee's  report. 

The  P.M.G.  has  issued  a  statement  containing  the  decisions  of 
the  Government  with  regard  to  the  recommendations  of  the  Holt 
Committee.  The  total  cost  of  the  concessions  is  estimated  at 
£640,000  in  the  first  year,  and  £1,225,000  a  year  eventually. 

The  Telephone  Service. — Last  week  the  conference  of 

the  Amalgamated  Society  of  Telephone  Employes  was  held  in 
London.  A  resolution  to  the  effect  that  a  separate  State  depart- 
ment should  be  constituted  to  control  the  telephone  service  was 
adopted,  and  it  was  resolved  that  the  maximum  salary  for  female 
telephone  operators  ought  to  be  made  equal  to  that  of  female  tele- 
graph operators.  A  demand  for  a  joint  committee  of  representa- 
tives from  the  department  and  the  staff,  presided  over  by  an 
independent  chairman,  to  reconsider  the  claims  of  the  staff  as  laid 
before  the  Holt  Committee,  was  adopted.  A  request  from  the 
Postmaster-General,  that  the  society  should  be  reorganised  so  that 
persons  in  a  supervisory  position  should  not  be  in  the  same 
organisation  as  those  whom  they  were  supervising,  was  agreed  to. 

Replying  to  a  question  in  Parliament,  Captain  Norton  states 
that  the  average  time  it  takeB  at  present  to  connect  a  new  sub- 
scriber with  the  telephone  system  in  the  cities  referred  to  is  as 
follows  —London,  18J  days;  Birmingham,  51;  Liverpool,  26; 
Manchester,  40  ;  Edinburgh,  18  ;  Belfast,  40  ;  and  Dublin,  21J. 
These  delays  are  due  partly  to  the  want  of  spare  plant,  which  is 
being  met  as  quickly  as  possible  by  new  underground  schemes, 
and  partly  to  the  abnormal  amount  of  work  nn  hand  for  the 
general  development  of  the  telephone  service.  They  also  include 
exceptional  delays  due  to  wayleave  difficulties,  or  to  circumstances 
arising  out  of  the  subscribers'  private  arrangement?. 

Wireless  Fog  Gons, — The  Clyde  Navigation  Trust  is 
testing  the  possibility  of  wirelees  fog  guns  for  the  guidance  of 
navigators  in  foggy  weather.  At  Itoseneath  Patch,  on  the  Clyde, 
where  a  new  beacon  has  been  mounted,  one  of  the  experimental 
guns  has  been  placed.  The  gun  is  charged  with  gas,  and  at 
Oourock  Pier,  about  two  miles  distant,  the  wireless  apparatus  has 
been  installed.  The  gun  is  fired  by  meanB  of  this  apparatus,  and  so 
far  the  test  appears  to  have  been  satisfactory. —  Tlie  Tunes. 

Wireless  on  Board  Ship. — The  frequent  occurrence  of 

sparking  between  metallic  objects  on  board  ship,  due  to  induction 
from  the  wireless  telegraph  apparatus,  has  attracted  attention 
recently,  as  it  may  constitute  a  source  of  danger  on  ships  carrying 
inflammable  cargo.  The  United  States  Bureau  of  Navigation  is 
conferring  with  the  Board  of  Trade  on  the  matter. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia.  —  May  12lh.  P.M.G.'s  Department. 
Standard  batteries  for  all  States  ;  Schedule  No.  1,010.  See 
"  Official  Notices  "  April  3rd. 

VlOTOBIAH  Railways. — May  13th.  One  hundred  enclosed  arc 
lamps.     Deposit  £5.     Mr.  E.  B.  Jones,  acting  secretary. 

.May  20th.  Victorian  Railways  Commissioners.  One  three- 
phase  slip-ring  electric  motor  and  accessories.  Deposit  £1. 
Local  representation.  A  specification  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Department  in  London. 

Uelboubhs.  —  April  27th.  Overhead  travelling  cranes  for 
sub-i-tations  and  lifting  tackle  for  power  stations,  for  Melbourne 
Suburban  Railways.    See  "  Official  Notices  "  April  3rd. 

Sydney. — July  20th.  Box  compound,  meters,  maximum  demand 
indicators,  arc  lamp  carbons,  and  straight  stem  insulators,  for  the 
Council  Specifications  for  each  section  10s.  6d.,  from  City 
Kltctrical  Engineer,  Town  Hall. 

Blackrock. — April    23rd.       U.D.C.       Buildings    and 

engine  foundations,  overhead  travelling  crane,  two  Diesel  generat- 
ing sets  complete,  boosters,  battery,  switchboard.  See  "  Official 
Notices  "  to-day. 


Belfast. — April  2!)th.  Electric  cable,  for  the  Harbour 
Commissioners.    See  "  Official  Notices^  to-day. 

Bootle. —  April  22nd.  Corporation.  Supply  of  two 
600-000- kw.  rotary  converters,  transformers  and  switchgtar 
for  the  electricity  department.  Forms  of  tender  from  the  Borough 
Electrical  Engineer,  Electric  Light  Station,  Pine  Grove. 

Bradford. — April  23rd.  Corporation.  Electrical  instal- 
lation at  Central  Baths,  Morley  Street.  Specifications  from  the 
City  Architect. 

Belgium. — May  4th.  Elactric  cables  (eight  lots)  for 
the  Bassin  Canal  extension. 

May  18th.  Three  transformer  equipments,  for  the  municipal 
authorities.  Cahiers  des  charges,  5d.  in  each  case,  from  the  Hotel 
de  Ville,  Antwerp. 

Denbigh—  April  ?.0th.  North  Wales  Asylum.  700 
ampere-hour  battery,  with  booster,  switchboard,  &o.  See  "  Official 
Notices  "  to-day. 

Devonport. — April  27th.  Corporation  Gas  Department. 
Electrically-driven  jib  crane  and  coal  hoppers.  Specification,  kc. 
(£1  Is),  from  Mr.  I.  Carr,  Widnes. 

Dublin. — April  17th.  Corporation.  Twelve  months' 
supply  of  arc  lamp  carbons.    See  "  Official  Notices  "  April  3rd. 

April  21st.  Corporation.  Repair  of  Lancashire  boiler  for  the 
Electricity  Supply  Committee.  Specifications  from  the  City  Elec- 
trical Engineer,  Fleet  Street. 

Edinburgh,  —  April  20th.  Corporation.  Extension 
switchboard,  for  McDonald  Road  station.  See  "  Official  Notices  " 
April  3rd. 

Farnwortb. — April    18th.     U.D.C.      Switchgear  and 

cables.     Mr.  H.  J.  Hutchinson,  Engineer,  Electricity  Works. 

France. — April  24th.  The  French  State  Railway  authori- 
ties (Bureaux  du  Service  Electrique,  3e.  division)  in  Paris  (."2,  Rue 
de  Rome)  are  inviting  tenders  for  the  electric  cables  required  in 
connection  with  the  electrification  of  the  first  zone  of  the 
suburban  railways  on  the  left  bank  of  the  Seine. 

Germany. — April  25th.  The  Prussian  State  Railway 
authorities  at  Saarbruck  are  inviting  tenders  for  the  supply  of 
1,420  metres  of  telephone  cable. 

Glasgow.  —  April  27th.  Corporation.  12  months' 
supply  of  cables,  meters,  arc  lamp  carbons.  See  "  Official  Notices" 
to-day. 

Hull.  —  April  29th.  Corporation.  Steel  roofwork 
required  for  the  tramway  workshops,  Liverpool  Street,  for  the 
Tramways  Committee.  Particulars  and  forms  of  tender  from  the 
City  Engineer. 

Ilford. — April  28th.  U.D.C.  Battery  booster,  storage 
batteries,  for  Goodmayes  Sub-station.    See  "Official  Notices"  to-day. 

II Kiev.  —  May  11th.  U.D.C.  Electricity  generating 
station  buildings.    See  "  Official  Notices  "  to-day. 

Ipswieb. — The  T.C.  has  decided  to  invite  tenders  for 
the  duplication  of  the  refuse  destructor,  the  estimated  total  cost 
being  £5,200. 

Leeds. — May  11th.  Corporation.  Steam  turbine,  three- 
phase  alternator  and  exciter,  12,000-kw.,  1,000  to  1,600  E  P.M.,  and 
condensing  plant.     See  "  Official  Notices  "  April  3rd. 

Limerick. — April  17th.  Corporation.  Electrical  acces- 
sories, service  boxes,  cables,  \c.     See  "  Official  Notices"  April  3rd. 

London.— L.C.C.  April  22nd.  Installation,  218  wiring 
points,  283  lights,  at  Wilson  Street  Elementary  School,  Islington, 
N.     See  "  Official  Notices  "  April  3rd. 

Fulham.— April  29th.  B.C.  Coal  for  the  electricity  depart- 
ment for  12  months.     Borough  Electrical  Engineer. 

Malvern. — April  27th.  U.D.C.  Vertical  compound 
steam  engine,  direct  coupled  single-phase  150-kw.  alternator, 
exciter,  kc.     See  "  Official  Notices  "  to-day. 

Manchester. — April  2 1st.  Corporation.  Power-driven 
rail-bending  machine.  Specifications,  &c,  Mr.  J.  M.  McElroy, 
General  Manager. 

May  13th.  Corporation.  5,000-kw.  turbo-alternator  complete. 
See  "  Official  NoticeB  "  to-day. 

New  Zealand Wellington. — Aluminium  cable,  &o., 

for  the  Public  Service  Stores  Tender  Board.  Time  for  receipt  of 
tenders  extended  to  May  0th.     See  last  issue. 

Bathkeale  (Co.  Limerick). — April  18th.    Gas  engines 

and  suction  plant,  dynamos,  storage  battery,  switchboard,  overhead 
lines  and  street  lamps,  for  Ratbkeale  Electric  Lighting  and  Power 
Co.     See  "  Official  Notices"  March  27th. 

Spain. — May  15th.  The  municipal  authorities  of  Soria 
are  inviting  tenders  for  the  establishment  of  a  central  electric 
lighting  station  in  the  town. 

May. — Four  electric  portal  cranes  for  the  port  of  Cadiz.  Deposit 
with  tender  £186.  Junta  de  Obras  del  Puerto  de  Cadiz. — Board 
of  Trade  Journal. 

Torquay. — April  20th.  Corporation.  Two  water-tube 
boilers,  fuel  economiHer,  steam  pipes,  valves,  kc.  See  "  Offioial 
Notices  "  April  3rd. 
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Tuuhridire  Wells.— April  80th.  Corporation.  1,000 
torn)  of  small  qoft]  for  dm  with  Underfeed  stokere,  Borough 
EUeotrioal  Engineer. 

April  32nd.    Corporation,    800-irw.  steam   prime-mover,  altar* 
nator  and  i  aoiter,  oondi  nier  with  air  and  olroolatiog  pnmpi 
"Official  Notices"  April  ,'ird. 

Wallhamstow.-— April  24th.    Q.D.O.    One  water-tube 

boiler  and  pipe  work,  overhead  bunkers  and  conveying  plant,  cast- 
iron  circulating  water  pipes,  for  the  Bleotrioity  Department.  .See 
"  Official  Notices  "  April  Bid. 

Wigan. — April  18th.  Corporation.  Electrical  acces- 
sories, service  boxes,  cables,  Jto.    See  "Official  Notes"  Maroh  27th. 

April  18th.— Corporation.  Tramcar  accessories,  brake  blocks, 
overhead  Jjne  material,  &0.     See  "  Official  Notices  "  April  3rd. 

April  20th. — Corporation.  n.T.  feeder  cable,  transformer  and 
switchgear.     See  "  Official  Notices  "  March  27th. 


CLOSED. 
Aberdeen. — The    Corporation     Electricity     Committee 
has  accepted  the  offer  of    Mr.   Alex.  Cheyne  for  enlarging   the 
pumping  chamber  at  the  electricity  works  for  £388. 

Ardee. — The  Ardee  (Co.  Louth)  Town  Commissioners 

have  accepted  the  tender  of  Mr.  J.  W.  McKeever  to  light  the  town 
with  electricity.  The  neighbouring  town  of  Collon  has  accepted 
the  tender  of  the  same  contractor  for  electric  lighting. 

Australia. — P.M.G.'s  Department : — 
Victoria  :— 

250  000  pattern  "  B  "  insulators,  2  55d.  each  ;  10,000  pattern  "  A  "  insulators 
6-8d.  each;  36, 750  tubes,  Ac— Commonwealth  Art  Pottery  &  Insulator 
Co  ,  Pty.,  Ltd. 

12,000  shackle  insulators,  4gd,  each.— Lawrence  &  Hanson  Electrical  Co. 

Queensland  : — 

One  lamp  signalling  switchboard  and  recording  desk,  £2,361.— Western 
Electiic  Co.  (Australia),  Ltd. 

N.S.W.  Railway  Department  : — 

Two  electrically-driven  turbine  pumps. — Falkiner  Electric  Co. 

One  3,000-lb.  battery  lorry  chassis.— Standard  Waygood  Hercules,  Ltd. 

Sydney  Municipal  Council  : — 

Transformers.— N.  Guthridge,  Ltd. 

— Australian.  Mining  Standard. 

Barrow. — The  T.C.   has  placed  electricity  department 

contracts  as  follow  : — 

Engine,  cylinder,  crank  chamber  and  turbine  oils. — Jas.  Light  &  Son,  Ltd. 

Colza  and  linseed  oils,  Ac— J.  B.  B  ltOD. 

Sheila^  varnish  and  black  lacquer. — Griffl'hs  Bros.  &  Co. 

Insulating  compound  and  bitumen. — Dussek  Bitumen  Co. 

Switches  and  pin  plugs. — J.  H.  Tucker  &  Co. 

Landholders  and  adaptor  plugs. — Simplex  Conduits,  Ltd. 

Tin,  lead,  Ac.— B  I  A  Helsby  Cables,  Ltd. 

E'ectric  meters. — Chamberltin  &  Hookham,  Ltd. 

Prepayment  meters. — Fer'anti,  Ltd. 

Electr  lyt'c  midget  meters. — Reason  Manufacturing  Co.,  Ltd. 

Tantalum  lamps  and  Osram  lamps. — Drake  &  Gorham.  Ltd. 

Pope  metal-flUment  lamps  and  carbon-filament  lamps.— Pope's  Electric 

Lamp  Co.,  Ltd. 
Ear  henware  pipes  and  troughs.— Dnulton  &  Co.,  Ltd. 
Linen  tape  and  rubber  gloves. — [■.  Andrew  A  Co. 
Brass  saddles  and  pins. — British  Thomson-Houston  Co.,  Ltd, 
25-in.  flame  carbons. — Engineering  and  Arc  Lamps,  Ltd. 
Carbons  and  12-in.  Same  carbons.— Ship  Carbons,  Ltd. 
Aro  lamp  globes  and  shades. — The  City  Glass  Co. 

A  quotation  for  a  motor-driven  centrifugal  pump  (price  about 
£100)  from  the  Pulsometer  Co.  was  accepted,  also  the  tender  of  the 
Electric  Construction  Co.,  Ltd.,  for  the  electrification  of  the  exist- 
ing reciprocating  pumps  at  the  sewage  pumping  station,  and  for  a 
new  centrifugal  pump  and  motor,  the  total  amount  being  £977. 

Belfast. — The  Corporation  has  accepted  the  following 
tenders  for  the  Electricity  and  Tramways  Department  for  three 
years'  supply  of  stores  : — 

Trolley  heads.— Till  &  Whitehead,  Lta. 

Plumbing  material.— J.  Baxter  &  Co. 

Paints,  &c— Simpson  &  Mitchell. 

Insulating  material.— Spicer  Bros.  &  Co. 

For  one  year's  supply  of  the  following  stores  : — 
Tramcar  fittings,  screws,  nails  and  hinges.— Till  &  Whitehead,  Ltd. 
Relacquering  brass  and  gun-metal  castings.— J.  Baxter  &  Co. 
Iron  oastings.— J.  &  J.  McKeown. 

Maleable  iron  castings. — Hopyard  Foundries  Co.,  Ltd. 
Springs  — W.  Griffith  &  Sons,  Ltd. 
Electrioal  accessories.— General  Electric  Co. 
Lamps.— Siemens  Bros.,  Ltd. 
Iron  and  steel.— Gregg,  Sons  &  Phenix,  Ltd. 
Lubricating  and  gauge  glasses.— R.  Paterson  &  Sons. 
Rubber  and  asbestos  goods.— G.  MacLellan  &  Co. 
Solder.— J.  Blan. 
Bricks.— J.  P.  Corry  &  Co.,  Ltd. 
Firebricks  and  tiles.— W.  D.  Henderson  &  Co, 
Carbon-filament  lamps.— Edison  &  Swan. 
Metal-filament  lamps. — General  Electric  Co. 
Overhead  line  materials.— A.  Wiseman,  Ltd. 
Galvanised  steel  wire. — W.  D.  Brown  &  Co. 

Vulcanised  bitumen  oables.-»Callender's  Cable  and  Construction  Co.,  Ltd, 
Bitumen.  -W.  H.  Keys,  Ltd. 

Street  box  frames  and  orown.— Gregg,  Bona  &  Phenix,  Ltd. 
Cast-iron  pipes. — Stanton  Ironworks,  Ltd. 
Wrought-iron  pipes. — Wellington  Tube  Works. 
Wood  troughing. — J.  Gilmour. 

Fefder  pillars,  copper  oabl«,  connections,  Ac— W,  Lucy  &  Co.,  Ltd. 
Aro  lamp  carbons.— Sloan  Eleotrioal  Co.,  Ltd. 
Stoneware  troughing.-  Doulton  &  Co.,  Ltd. 
Conduits.— T.  Wragg  &  Sons. 
Eleotrio  meters.— Chamberlain  &  Hookham. 
Time  switches. — Venner  Time  Switches,  Ltd. 

Maximum-demand  indicators,— Reason  Manufacturing  Co.,  and  B,I,  and 
H.  Cables  Ltd, 


The     I 

Beroh   S    Workman    tor    eleotrioal    wiling   at    Albert    | 

re,  B,   Demp 
handling  and  telpher  plant  at  48,030;  end  of  I  J  <»■* 

i  "   Ine  Co,  for  the  supply  of  thru-  Ur'  engini 
generator!  in  connection  trith  the  eleotrioal  plant.,  at  A3 

Bolton.— The  Corporation  bai  accepted  the  tender  of 

mo    Work*    for    \2    |  |  ply  of 

tantalnm  lamps, 

Bristol. — The  contract,  for  the  whole  of  the  el 
work  for  the  Bristol  International  Exhibition  Im^-  been  placed  with 
the  Bleotrioa]   Engineering  and  Equipment  Co.,  Ltd,    It  includes 
the  inpply  and  oonneoting  op  of  ondergronnd  n  i  plate 

system  of    lighting,  comprising  arc   and    metal   lamp*  an<l 
lighting,  together   with   main  and  distribution  iwitohgeai  ;    aleo 
centrifugal    pumpH  and   motors  for  operating  the   water  tall  and 
cascades. 

Canada. —  BffOBTBBAIi. — Messrs.  Vickcrs,  Ltd.,  of  Mon- 
treal, have  placed  a  contract  with  the  Westinghouse  Cooper  Hewitt 
Co.,  Ltd.,  for  Silica  lamps  for  the  lighting  of  their  shipbuilding 
yard  at  Maisonneuve. 

According  to  the  Canadian  Engineer^  Messrs.  Bruce  Peebles  and 
Co.,  Ltd.,  have  secured  contracts  for  two  360-KW.  Peebles-La  (  our 
motor- converters  for  Messrs.  Armstrong,  Whitworth  &  Co.,  of 
Montreal,  and  one  250-KW.  ditto  for  the  Canada  Cement  Co.,  of 
Montreal. 

Cape  Town.— The  tender  of  Mr.  A.  E.  Rutherford 
(local  representative  of  the  A. EG.  Co.)  has  been  accepted  for  an 
electric  goods  elevator  for  Messrs.  Hermann  A;  Canard. 

The  tender  of  Messrs.  E.  A.  Shaw  ic  Co.  has  been  accepted  for  an 
installation  of  electric  lighting  at  the  flour  mills  at  Wellington, 
belonging  to  the  South  African  Milling  Co.,  Ltd. 

Croydon. — The  tender  of  Messrs.  Wm.  Cory  &  Sons  has 
been  accepted  for  the  supply  of  7,000  tons  of  Muirfield  peas  at  the 
electricity  works,  at  10s.  3d.  per  ton. 

Farn worth. — The  U.D.C.  has  accepted  the  tender  of  the 
British  Westinghouse  Co.,  Ltd.,  for  new  plant  for  the  electricity 
works. 

Government  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ment named  : — 

Post  Office. 
Electric  lifts.— Medway's  Safety  Lift  Co. 
Protective  apparatus.— British  L.M.  Ericsson  Mfg.  Co.,  and  International 

Electric  Co. 
Telephonic    apparatus.— Automatic    Telephone    Mfg.    Co.,   British    L.M. 

Eric-son  i\ifg  Co.,Phu?  ix  Tlephcne  A  Electric  Works,  B.emens  Bros. 

and  Co  ,  and  Western  Electric  Co. 
Battnry  b  xes.  — btanda  d  Woodwork  Co. 
Telephone  cable.    B  I.  &  Helsby  Cables,  Ltd.,  Connolly  Bros.,  Johnson 

and  Phiil  ps,  Ltd..  Siemens  Bios.  &  Co.,  and  Western  Electric  Co. 
Insulators.— Doulton  A  Co. 
Earth-plales.— T.  &  W.  ra^miloe,  Ltd. 
Cable  distribution  plugs.— Siemens  Bros.  &  Co. 

Gravesend. — The  T.C.    has    accepted    the    following 

tenders  for  additional  plant : — 

British  Thomson-Houston  Co.,  Ltd.— £3.772. 
MirrleeB,  Watson  Co.,  Ltd.— Condensing  plant,  £885. 
Bruce  Peebles  &  Co.,  Ltd.— Converting  machineiy,  £2,850. 

Holland.— The  A.E.G.,  of  Berlin,  have  submitted  the 
lowest  tender  (£6,290)  for  the  supply  of  a  4,000-KW.  steam  turbine 
and  generator  for  the  municipal  central  electric  lighting  station 
at  Utrecht. 

Hounslow.— The    Heston   and   Isleworth   U.D.C.   has 
accepted  the  following  tenders  for  annual  supplies  : — 
Troughs  and  tiles.— Leeds  Fireclay  Co. 
Disconneciing  boxes  and  wood  budge-pieces,— W.  T.  Henley's  Telegraph 

Works,  Ltd. 
House  fu-e-boxes.— B.I.  &  Helsby  Cables,  Ltd. 
House  service-boxes.— Sykes  &  Sugden,  Ltd. 
Compom  d. — Limmt  r  Asphaite  Co. 
Meters.— Reason  Manufacturing  Co.,  and  Isaiia.  Ltd. 
Oils.— Middlet^.n  Bros.,  J.  Light  &  S  n,  and  stern-S-mneborn  Oil  Co. 
Electrical    sundries.— Cooper    &    Rjberts,  Sloan    Electrical    Co.,   W.   T. 

Henley's  Telegraph  Works,  Ltd.,  and  General  Electric  Co. 

II ford. — The  following  tenders  have  been  accepted  by 
the  U.D.C.  for  annual  supplies  to  the  tramways  department  : — 

Tapes.— B.T.H.  Co,,  Ltd.,  General  Electric  Co.,  Ltd.,  andB.  W.  Blackwell 

and  Co.,  Ltd. 
Armature  coils.— P.  R.  Jackson  &  Co.,  Ltd. 
Lampholdeis.  Ac— Drake  &  Gorham,  Ltd. 
Carbon  brushes. — Morgan  Crucible  Co. 
Pinions.— British  Hele-Sbaw  Patent  Clutch  Co. 
Tires.— Brown,  Bayley's  Steel  Works,  Ltd. 
Gear  wheels,  trolley  heads,  Ac.    Alfred  Wiseman,  Ltd. 
Varnish.— Robest  Kearsley  A  Co.,  Ltd. 
Oil.— L.  Light  A-  Son,  Ltd. 
Elastic  journal  packing. — Hall  &  Co. 
Trolley  wheels.— Anti-Attrition  Metal  Co,,  Ltd. 

London  and  Middlesbrough. — Messrs.  Siemens  Bros. 

Dynamo  Works,  Ltd.,  have  received  a  contract  from  the  Middles- 
brough Corporation  for  tantalum,  Wotan,  and  carbon  lamps  during 
the  year  ending  March,  1915;  also  one  from  the  Asylums  Com- 
mittee for  the  County  of  London  for  tantalum  and  Wotan  lamps. 
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London.  —  L.C.C. — The  Highways  Committee  has 
accepted  the  following  annual  tenders  for  the  supply  of  tramway 
parts,  equipment,  Arc.  : — 

Spares  (motor  and  generator*.— British  Westinghouse  Co.,  Ltd.,  Dick,  Kerr 

»nd  Co.,  Ltd.,  Dyer  &  Young,  A.  Clare  ,v  Co.,  Manchester  Armature 

Renoir  Co. 
Span*   (eoutroller,   circuit-breaker    and    other  Bwitob,    fte.,   details,   and 

magnetic  brakel. - Britii-h  Wes'inghouse  Co.,  Ltd  ,  Dick,  Kerr  ft.Co. 
Coutact  fingers  and  pirts,  segments,  fee.— E.  Hinwell  ft  Sons.  Ltd.,  Tram- 
way Supplies,  Ltd.,  Dyer  ft  Young,  Bri  isb  Westinghouse  Co.,  Ltd. 
Klec'ric    rahle,   fuse     and   other    wire.— London   Electric   Wire   Co.   and 

Smith's,  Ltd.,  Liverpool  Electrie  Cable  Co.,  Ltd.,  Cullender  V 

Co.,  Ltd.,  Hooper's  Telegraph  Works,  Ltd.,  Saxonia  Electrical   Wire 

Co.,  Ltd.,  B.I.  ft  H.  Cah  es,  I. id. 
Rubber  detai's.     I.-R..  G.-P.  ft  T.  Works  Co.,  Ltd.,  .1.  CI.  Ingram 

Dwell  ft  Eastern  Rubber  Co.,  Ltd.,  North-British  Knbbcr  Co.,  Ltd. 
Moulded  insulates  (vher  than  rubber).-  British  Weetlnghooso  Co.,  Ltd., 

Ebonestos    Mfg.    Co.,    Turners    ft    Manville,    Ltd.,    Litholite,    Ltd., 
'.late  Mfg.  Co.,  Ltd. 
Fibre  articles.— J.  Burns,  Ltd.,  A.  Cort  ft  Co.,  F.  A.  Hill  A  Co. 
Mica  and  micauite  articles.— G.  Bchultz  &  Co.,  Ltd.,  Micanite  ft  Insulators 

Co.,  Ltd. 
Car  furniture.— J.  M.  Siddcll,  Howarth  ft  Housen,  E.  Showell  4 Sons,  Ltd., 

Bfush  Electrical  Eng.  Co.,  Ltd.,  Gabriel  ft  Co. 
Machined  bronze  bea-ings.— Anti-Attrition  Metal  Co.,  Ltd. 
Machine-finished  articles  (brass  and  gunmetal,  fee.). — Davis  ft  Timmins, 

Ltd.,  Anti-Attrition  Metal  Co.,  Ltd.,  Player  ft  Mitchell,  Ltd.,  E.  Showell 

and  Sons,  Ltd.,  J.  Stone  ft  ('■>.,  Ltd.,  Hiv  ■knell,  Munro  ft  Rogers,  Lta. 
Machine. tlmsherl  articles  (iron,  steel,  feo.).— Bayliss,  Jones  ft  Bayliss,  Ltd., 

British  Westinghouse  Co.,  Ltd.,  E.  H.  Bentall  ft  Co.,  L'd.,  Bevan  Lock 

Nat  Co.,  Ltd.,  F.  W.  Cotterill.  Ltd.,  Davis  ft  Timmins,  Ltd.,  J.  Holroyd 

and  Co.,  Ltd.,  Ibbotson  Bros,  ft  Co.,  F.  W.  Rowlands  &  Co  ,  Wilkes, 

Ltd.| 
Gear  and  pinion  wheels,  ratchets,  worms,  ftc. — British  Hele-Shaw  Patent 

Clut-h  Co.,  Ltd.,  F.  W.  Rowlands  ft  Co.,  J.  Holroyd  ft  Co., Ltd.,  Player 

and  Mitchell,  Ltd. 
Iron  and  steel  dropf-u-ged  stampings.— ChnrlesBunn,  Ltd.,  Vaughan  Bros., 

Criterion  Stampings,  Ltd.,  Deritend  Stamping  Co.,  Ltd.,  Armstrong, 

Stevens  ft  8on,  Ltd.,  Woodall  ft  Co. 
Iron  and  steel  forgings.— Male  ft  Jordan,  Brush  Electrical  Eng.  Co,,  Ltd., 

Hurst,  Nelson  ft   Co.,  Ltd.,  Woodall  ft  Co  ,  B»vliss,  Jones  ft  Bayliss. 

Ltd..  C.  Bunn,  Ltd.,  East  Perry  Road  Eng.  Works  Co.,  Ltd.,  Warren 

and  Sons. 

The  Highways  Committee  states  that  for  certain  items  two  or  more 
firms,  some  of  them  the  present  contractors,  submitted  the  same 
prices,  and  the  Committee  has  in  most  of  these  cases  accepted  the 
tender  of  the  present  contractors.  The  prices  received  for  certain 
of  the  items  are  unfavourable,  and  the  Committee  recommends 
that  none  of  the  tenders  therefor  should  be  accepted. 

TheHighways  Committee  recommends  that  Messrs.  J.  Mowlem  and 
Co.'s  offer  be  accepted  for  the  construction  of  the  remainder  of  the 
authorised  tramways  in  High  Street,  Wandsworth,  and  the 
authorised  tramways  from  London  Road  to  Forest  Hill,  based  on 
their  previous  contract  rates,  with  an  addition  of  7  J  per  cent,  to 
such  prices  ;  also  that  the  offer  of  Thermit,  Ltd.,  be  accepted  for 
the  supply  of  welding  rail  joint  portions  for  the  Council's  tram- 
ways during  1914-15,  at  IPs.  lid.  each.  Messrp.  Thermit  will,  in 
addition,  supply  7£  additional  welding  portions  free  of  cost  for 
each  100  ordered  by  the  Council.  The  tender  of  Messrs.  A.  Clare 
and  Co.  has  been  accepted  for  the  supply  of  150  trolley  bases  for 
use  on  Class  A  and  D  tramcars,  at  £3  10s.  each. 

Messrs.  Napier-Kimber,  Ltd.,  have  secured  the  contract  for  H.M. 
Office  of  Works  (bell-hanging  section)  for  the  next  three  years. 

Stepnky. — The  Electricity  Committee  recommends  that  the 
following  annual  tenders  for  coal  for  the  electricity  works  be 
accepted  : — 

A.  Blackmore  ft  Co.,  at  18s.  9d.  per  ton. 

E.  Foster  &  Co  ,  at  13b.  8d  per  ton. 

J.  Hudson  &  Co.,  at  I8s.  per  ton. 

The  Shipping  and  Coal  Co.,  at  ISs.  9d,  per  ton, 

ST.  Paxcras. — The  Electricity  Committee  reports  the  receipt  of 
the  following  tenders  for  the  supply  of  open  arc-lamp  carbons 
during  the  ensuing  year  : — 

65,000  pr.,  140,000  pr., 

lOin.  12  in. 

£     ».  £    s. 

Tuohman,  H 204  15  444  10 

Sloan  Electrical  Co.,  Ltd (recommended)     186  17  483    0 

Henrim  Carbons         194     9  502  16 

Ship  Carbons,  Ltd 199  12  516    5 

Geipel  ft  Co 200    8  618    0 

Crompton  ft  Co.,  Ltd.            206  18  534    (i 

Braulik,  G 811  17  550     1 

Electrical  Co.,  Ltd 2l8  11  564  13 

Siemens  Bros.  A  Co.,  Ltd .287  1(1  612  10 

General  Electrio  Co.,  Ltd 282  15  735    0 

The  chief  electrical  engineer  reported  that  the  carbons  offered 
by  the  Sloan  Electrical  Co.,  Ltd.,  gave  the  best  all-round  value  for 
the  Council's  purposes. 

The  Committee  recommends  the  acceptance  of  the  tender  of  the 
General  Electric  Co.  for  the  supply  of  50,000  pairs  of  flame  arc 
carbons  for  the  "Angold"  lamps  for  £216  5s.,  and  that  of 
Siemens  Bros.  &  Co.,  Ltd.,  for  1,500  pairs  of  flame  arc  carbons  for 
the  "Beacon  "  lamps  for  £13  6b. 

BATTERSEA.-^-The  tender  of  Messrs.  Davidson  ft.  Co.,  Ltd.,  has 
been  accepted  by  the  Battersea  Electrioity  Committee,  at  £57  1 0s.,  for 
the  supply  of  an  electric  fan. 

StioKEDi  icii.  For  the  Bupply  of  steam  coal  for  12  months,  the 
Electricity  Committee  recommends  the  acceptance  of  the  following 
tenders  :  — 

Harrisons  (London^,  Ltd.— 9,000  tons  Whitwick  Eureka  deep  soam  1  in. 
slack,  at  I3«.  5d.  pur  ton  ;  4,000  tong  Manners  Kilbuin  Tibshelf  deep 
seam  nuts,  16s  lid. 
J.  Hudson  &  Co,,  Ltd.— 8,000  tons  Bank  or  Bridgchess  Bcotoh-washed  peas, 

at  14s.  Id. 
O.  I.  Cock-roll  fe  Co., Ltd — 2,000  tone  TotkMiira  defp  seam  nuts, at  15s, 4d. 
per  ton.  tubjeot  ta  bampla  barge  and  guarantee  of  caloiiflc  value, 

Hammrbsmitb.— The  Electrioity  Committee  reoommende   the 
MOepUnoa  of  tat  following  tenders  for  annual  COntrAOtfl  !*■ 
KUetrloal  food*     U»n«r»l  SlMtrle  Co.,  Ltd, 
Hoar  m«rtti,- Iiaria,  Lid, 

LOiulatlnt  compound. -Duuaa  8iUDir.il  00, 


£12  15 

0  each 

12  0 

0  ,. 

12  7 

6 

14  5 

0 

14  5 

0 

IK  10 

0 

16  0 

0 

29  10 

0 

17  10 

0 

The  Committee  also  recommends  that  an  additional  2-n.r.  motor 
be  obtained  from  Messrs.  Langdon-Davies  k  Co.  for  hire  to  Messrs. 
Benson,  at  £  1  .">  1 5s  ,  and  that  six  1 00-KW.  transformers  be  purchased 
from  the  B.E.  Transformer  Co.,  Ltd.,  at  £85  each,  subject  to  an 
allowance  corresponding  to  the  reduction  in  price  of  copper. 

For  the  supply  of  six  10kw.  transformers  for  installation  in 
switch  pillars,  the  following  tenders  were  received  : — 

Ferranti,  Ltd.  

Ferranti,  Ltd.       (open  type)  i  recommended  i 
Electrical  r  ngineering  ft  Equipment  Co.       .. 

H.E.  Trinsformor  Co 

Foster  Engineering  Co,,  Ltd 

Johnson  ft  Phillips,  Ltd 

Brush  El   ctrical  Engineering  Co 

British  Westingbouse  Co.,  Ltd 

„  „  (alternative) 

Sheffield. — The  City  Council  proposes  to  accept  the 
following  tenders  : — 

Electric  goods  lift,  £86  10s.— B.  O.  Smith. 
Automatic  passenger  lift,  £310.— Medway's  Safety  Lift  Co. 
K)  sets  transformer  protection  gear,  £198— A.  Rtyrolle  &  Co.,  Ltd. 
Cable,  to  be  made  from  50  tons  of  B.C.  copper  wire  and  40  tons  of  lead,  at 
prices  quoted.— W.  T.  Glover  &  Co.,  Ltd. 

It  is  also  proposed  to  extend  the  contract  with  Meesrs.  A.  Reyrolle 
and  Co.,  Ltd.,  for  the  supply  of  11  panels  of  e.b.t.  three-phase 
sub-station  switchgear,  at  £1,6S2,  to  provide  for  a  further  14  panels 
at  the  same  price. 

Stourbridge. — The  U.D.C.  has  contracted  with  the 
British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.,  for 
the  supply  of  gas  engines  for  sale  to  consumers  on  the  hire- 
purchase  syBtem. 

Stretford. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  Jardine  ft;  Co.  for  a  rotary  blower  coupled  direct  to  motor, 
including  a  3-b.h.p.  motor,  for  the  Town  Hall  organ,  at  £72  10s. 

St.  Heliers. — For  the  electric  lighting  of  St.  Heliers, 

the  tender  of  Messrs.  Durell,  Walker  k  Co.,  has  been  accepted. 

Sunderland. — The  T.C.  has  accepted  tenders  for  the 
supply  of  cable  from  the  B.I.  ft;  Helsby  Cables,  Ltd.,  and  the  Union 
Cable  Co.,  Ltd. 

Swindon. — The  tender  of  the  Davenport  Engineering 
Co.  has  been  accepted  by  the  Council,  at  £496,  for  a  new  cooling 
tower  at  the  electricity  works. 

Tynemoutb. — The  tender  of  Messrs.  Ward  &  Son  has 
been  accepted  by  the  Corporation  for  wiring  work. 

Wallasey. — The  Corporation  has  accepted  the  tender  of 
the  British  Westinghouse  Electric  and  Manufacturing  Co.  for  a 
3,000-kw.  turbo-alternator,  with  exciter,  for  £5,489,  for  the  new 
works  at  Poulton. 

Walsall. — The  tender  of  Messrs.  Johnson  &  Phillips 
has  been  recommended  for  acceptance,  at  £101,  for  a  transformer, 
and  that  of  Messrs.  Callender's  Cable  Co.,  Ltd.,  for  oables. 

Waltbaiustow. — The  U.D.C.  has  accepted  the  following 
tenders  for  electrical  supplies  for  12  months  : — 

Cables,  flex,  compound  for  glands,  rubber  and  otUer  tape.  — W.  T.  Henley 

and  Co. 
India-rubber-covered  wires  —Liverpool  Electric  Cable  Co. 
Box  compound.— Dussek  Bitumen  Co. 
Chatterton's  compound. — W.  Geipel  ft  Co. 

Soldering  fluid,  fuses,  conduits,  Sinclair  insulators.— G.E.  Co.,  Ltd. 
P.  and  B.  paint.— B.I.  &  Helsby  Cables.  Ltd. 
8witobes.— J.  H.  Tucker  ft  Co. 

Ceiling  roses,  lampholders,  opal  shades,  bell  wire.— Edison  ft  Swan  Co. 
Opal    and     iron    shades,    teak    blocks  and    key    switch-holders.— British 

Westinghouse  Co. 
Fuse  wire.-  Wholesale  Fittings  Co. 

Zinc  rodB,  porous  pots,  dry  cells,  fto.— Prvke  ft  Palmer. 
Ordinary  electricity  meters.— Chamberlain  ft  Hookham. 
Hour  meters  — Electrical  Co.,  Ltd. 
Carbons.— Sloan  Electrical  Co.,  6hip  Carbons,  Ltd.,  Siemens  Bros.  Dynamo 

Works,  Ltd. 
Cur  accessories. — British  Westinghouse  Co.,  J.  W.  Rowlands  &  Co.,  W. 

Wood  ft  Co.,  Anti-Attrition   Metal  Co.,  L.  Andrew  ft   Co.,   Equipment 

and  Engineering  c^.,  Imeson,  Finch  ft  Co. 
Supplies.-  Electrical  Manufacturing  Co. 
Lamps.— Crysoleo  Co.  and  (I  I 
Oils  and  grease.— C.  C.  Wakefield,  Stern,  Sonneborn  Oil  Co.,  and  Vacuum 

Oil  Co. 

Warrinjcton. — The  tender  of  Messrs.  Crompton  <&  Co., 
Ltd.,  has  been  provisionally  accepted,  at  £100,  for  a  35-kw,  con- 
tinuous-current dynamo. 

West  Bromwicb. — The  T.C.  has  accepted  the  tender  of 
Messrs  Bruce  Peebles  4;  Co.,  Ltd.,  for  ft  spare  armature,  at  a  cost  of 
*U,ooq,  to  be  »»t  out  of  revenue, 

Wliltehaven.'-The  T.0.  bai  accepted  the  tender  of  the 

Whitehaven  Colliery  Co.  for  a  yew'*  supply  of  dry  and  washed  ooal 
for  the  electrioity  worki, 
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FORTHCOMING     EVENTS. 


Junior  Institution  of  Engineers.—  Friday,  April  17th.  At  H  p.m.  At 
nfl.  Vlotori*  Street.  Paper  on  "  A  Kew  Typical  Oarlmrottom,"  l>y  Mr.  R.  8. 
Fox. 

Saturday,  April  lHth.     Visit  to  tin-  Australia  limine,  KlngRway. 

Monday,  April  20th.  At  H  p.m.  At  Inntlttitlnn  of  Bleotrlaa 
KnKinccrR,  Victoria  Kmhan>  umnt.  Paper  on  "  Linen  of  Future  Develop- 
nnrit  in  High  Power  Diesel  Oil  Englnos,"  hy  Mr.  J.  Rlohardpon. 

Tuesday,  April  21st.  At  Imperial  Hotel.  Birmingham.  Meotinc  of 
Midland  flection.  Paper  on  "  Military  Engineering,"  hy  Mr.  R.  B.  A. 
Ellis. 

Friday,  April  241  li.  At  8  p.m.  At  89,  Vlotoria  Btrcet.  Paper  on 
"A  Vi-it  to  the  Iron  Districts  of  Frpneh  Alsaoe,"  hy  Mr.  G,  Brett*, 
At  7.45  pni  At  Municipal  flchool  of  ToclinolCKy,  ManoheBter.  Moeting 
of  North- Western  flection.  Pannr  on  "Borne  Notes  oil  the  Application  of 
Chain  Gearing,"  by  Mr.  B.  T,  Hildege. 

Institution  of  Engineers  nnd  Shipbuilders  In  Scotland.— Saturday,  April 
181b.  At  7. HO  p.m.  At  Uankinu  Hall,  311,  Flmbank  Crescent,  Qlaegow. 
BmokinK  Concert. 

Tuesday,  April  21st.  At  8  p.m.  At  39,  Elmbank  Cresoent,  Glasgow. 
Ordinary  moeting. 

Nottingham  Society  of  Engineers.— Monday,  April  2()th,  Visit  to  machinery 
works  at  Leicester. 

Institution  of  Post  Office  Electrical  Engineers.— Monday,  April  20th. 
AtC  p.m.  At  Institution  of  Electrical  Engineers,  Victoria  Embankment. 
Annual  General  Moeting, 

Institution  of  Civil  Engineers.— Tuesday,  April  21st.  At  8  p.m.  At 
Great  George  Street,  8.W.    Ordinary  meeting, 

Friday,  April  24th.  At  8  p.m.  Students'  meeting.  Frame  Thomson 
lecture  on  "  Engineering  Contracts,"  by  Mr.  A.  A.  Hudson. 

Faraday  Society.— Wednesday,  April  22nd.  At  8  p.m.  At  Institution  of  Elec- 
tiical  Engineers,  Viotoria  Embankment.    Ordinary  Meeting.    Papers. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch). 

—Wednesday,  April  22ud.     At  Royal  Technioal  College,  Glasgow.    Annual 
meeting. 

Institution  of  Electrical  Engineers.— Thursday,  April  23rd.  At  8  p.m. 
At  Victoria  K'mhai  kment.  Paper  on  "Electrification  of  Railways  as 
Affected  by  Traffic  Considerations,"  by  Mr.  H.  W.  Firth. 

(Newcastle  Local  Section).— Friday,  April  24th.  At  7  p.m.  At 
Hugh  Bell  School.  Middlesbrough.  Paper  on  "  Industrial  Applications  of 
Eleotrically-Produoed  Ozone,"  by  Mr.  E.  L.  Joseph. 

(Scottish  Local  Section).- Tuesday,  April  21st.  At  B  p.m.  At 
207,  Both  Street,  Glasgow.  Paper  on  "  CurrentLimitinp;  Reactances  on 
Large  Power  Systems,"  by  Messrs.  K.  M.  Faye-Hansen  and  J.  S.  Peck. 

Institution  of  Mechanical  Engineers.— Thursday.  April  23rd.  At  Con- 
naught  Rooms,  Great  Queen  Street.    Anniversary  Dinner, 

Friday,  April  24th.  At  8  p.m.  At  Storey's  Gate,  S.W.  Paper  on 
"  Application  of  Electrical  Driving  to  Existing  Rolling  Mills,"  by  Mr.  L. 
Rothera. 

Diesel  Engine  Users'  Association.— Thursday,  April  23rd.    Annual  Dinner. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Thurs- 
day. April  23rd.  At  7.30  p.m.  Paper  on  "Wireless  Telegraphy,"  by  Mr. 
H.  Fothergill. 

Friday,  April  24th.  At  7  30  p.m.  At  Bolbec  Hall,  Newcastle-upon- 
Tyne.    General  meeting. 

(Graduates' Section).— Saturday,  April  25th.  At  7.15  p.m.  Paper  on 
the  "  Gylosoopio  Compass,"  by  Mr.  H.  C.  Stroud. 

Physical  Society.— Friday,  April  24th.  At  5  p.m.  At  Imperial  College  of 
Science,  South  Kensington.    Ordinary  meeting. 

Batti-Wallahs'  Society.— Friday,  April  24th,    Smoking  conoert. 
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Commanding  Offloer — Likdt,-Col,  H,  M.  Leaf. 
The  f  nllowing  orders  have  been  issued  : — 

Friday,  April  17th.— "D"  Company.    Technical  instruction,  7  to  10  p.m. 

Miniature  range  practioe,  7  to  9  p.m. 
Saturday,  April  18tb.— Headquarters  will  be  opened  for  regimental  purposes 

from  10  a.m.  to  12  noon. 
Monday,  April  20tb.— "A"  Company.    Teohnical  instruction,  7  p.m.  to 

10  p.m.    Miniature  range  ptactice,  7  to 9  p.m. 
Tuesday,  April  21st.—"  B  "  Company.     Technical  instruction,  7  to  10  p.m. 

Miniature  range  praotice,  7  to  9  p.m. 
Wednesday,  April  22nd.— Technical   instruction  and  drill  (Recruits),  7  to 

lOp.mi 
Thursday,  April  28rd.— "  C  "  Company.    Technical  instruction,  7  to  10  p.m. 

Miniature  range  practice,  7  to  9  p.m. 
Friday,  April  24th.— "D  "  Company.      Technical  instruction,  7  to  10  p.m. 

Miniature  range  practice,  7  to  9  p.m. 
Saturday,  April  25th.— Headquarters  will  he  open  for  Regimental  purposes 

only  from  10  a.m.  to  12  noon. 

(Signed)  F,  R.  Holt- White,  Capt.  R.E.,  Adjutant. 

For  Offloer  commanding  L.E.B, 


NOTES. 

Foreign  Trade  in  March. — The  following  are  the  elec- 
trical and  machinery  figures  given  in  the  official  returns  for 
March  :— 

Imports. 
Electrical   goods   and 
apparatus,  excluding 
machinery   and    un- 
insulated wire 
Maohinery 

Exports. 
JSleotrioal  goods  and 
apparatus,  excluding 
maohinery  end   un- 
insulated wire 
Maohinery       


Vowth 

Inc. 

Three 

Int . 

of 

or 

months, 

or 

Mar. 

dec. 

1914. 

dec. 

£ 

£ 

£ 

£ 

148,018 

+  30,828 

429,729 

+   55,390 

734,947 

+  86,006 

1,968,215 

+  134,323 

261,670  -064,103 
3,568,699  +803,639 


763,509 


'76,747 


9,989,948  +1,399,885 


Copper. — With  reference  to  the  rononn  mentioned  in 
our  leaderette]  oppet  !•  heli  t r"  r,"y  -' 

on    the   Continent,  olOM    loveatigatii  •    an    to    the 

truth  of  these  reporte,  and  without  any  moccei  at  ail,  and  it  can 
only  beenrmiwd,  therefore,  that  the  itatietioi  correct] 
the  situation.     Meantime,   with   the  rfnl    feeling  which 

has  prevailed,  the  prodnreri  have  been  able  tr,  ri  •  see  a 

little,  and  have  dime  Limincs  htciidily   at   the    high«r   rat<;«  qn 

while  there  Iihh  not  been  so  much  competition  on  the  past  of  tbe 

dealers  to  Ball,     These  havfl,  indeed,  drawn  upon  '  retty 

freely  within  the  lust  few  weeks,  and  have,  therefore,  very  little 
material  left.  With  any  improvement  in  the  I  ni'  ition, 

there  might  be  a  further  advance  in  prices,  and  meantime  ooneider< 
able  attention  has  been  devoted  to  theAmerioan  returns  for  March. 
These  returns  have  now  been  made  public,  and  th°y  can  only  be 
regarded  as  satisfactory  in  so  far  as  they  indicate  a  revival  of 
United  States  consumption,  which,  after  being  down  to  a  little 
over  9,000  tons  in  December,  have  improved  steadily  until  in  March 
they  were  nearly  32,000  tons,  or  slightly  over  tbe  average  monthly 
takings  for  last  year.  The  exports  were  phenomenal— Ki.OO'l  tons 
— the  nearest  approach  thereto  being  tbe  39,332  tons  in  December, 
1910,  while  the  slocks  in  the  hands  of  the  refineries  decreased  over 
6,000  tons  to  a  little  lees  than  29.000  tons.  The  production,  how- 
ever, showed  a  very  material  increase,  the  total  being  66,023  tons, 
which  compares  with  58,699  tons  in  February  and  60,676  tons  in 
January.  The  highest  previous  output  in  a  month  was  65,01 2  tons, 
in  August,  1912,  and  the  growth  shown  last  month  over  recent 
months  is  naturally  regarded  as  an  unfavourable  feature.  The 
statistics  were  up  to  the  more  reasonable  expectations  which  had 
been  formed,  especially  in  regard  to  home  and  export  deliveries,  but 
the  growth  of  production  had  certainly  not  been  looked  for. 

Meesrs.  Merton's  statistical  circular  for  the  end  of  March  shows 
stocks  in  England  9,948  tons,  or  451  tons  less  than  at  the  end  of 
February,  and  European  visible  supplies  20  129  tons,  a  decrease  of 
824  tons  on  the  month.  Arrivals  from  North  America  have  been 
brisk,  from  Spain  and  Portugal,  always  a  small  quantity,  very  good 
at  1,877  tons,  against  an  average  of  under  1,200.  A  pood  Bupply 
is  now  derived  from  unclassified  countries  ;  lumped  together  in 
these  figures  in  February  these  totalled  6.505  tons,  and  last  month 
5,968,  and  the  average  quantity  is  4,400  tons  per  month.  Chile 
shipments  were  just  average,  Australia  slightly  over.  The  total 
deliveries  are  exceptionally  high,  at  57,459  tons,  and  the  steadiness 
of  the  price  can  only  be  accounted  for  on  the  grounds  that  tbe 
market  is  awaiting  further  information.  American  stocks  for  the 
end  of  February  were  3,984  tons  less  than  at  the  end  of  January. 
The  world's  supplies  lost  2.975  tons  during  February,  but  are  still 
a  respectable  figure  at  61,940. 

The  Australian  Association  of  Briti»li  Manufac- 
turers.— The  annual  general  meeting  of  members  of  the  Austra- 
lian Association  of  British  Manufacturers  and  their  representatives 
was  held  at  Scott's  Hotel,  Melbourne,  on  Friday,  February  27th. 
The  chairman,  Mr.  J.  J.  Horrocks,  submitted  the  annual  report,  to 
which  we  have  already  referred  (see  Electkica  l  Review,  page  474). 

The  following  members  were  unanimously  elected  as  members 
of  the  Executive  Council  for  the  ensm'ng  year  : — President,  Mr. 
Hubert  Johnson  ;  Vice-President,  Mr.  C.  A.  Cox  (Cox  &  Mailer)  ; 
Councillor,  Mr.  G.  Smith  Morison  (Siemens  Bros.  Dynamo  Works)  ; 
Hardware  Councillor,  Mr.  W.  H.  MacLellan  ;  Machinery  Councillor, 
Mr.  C  W.  TJ.  Adamson  (Babcock  &  Wilcox)  ;  Electrical  Councillor, 
Mr.  G.  L.  Just  (Edison  &  Swan  Electric  Light  Co.).  A  motion  was 
unanimously  carried  expressing  appreciation  of  the  work  done  by 
Mr.  J.  J.  Horrocks,  as  President,  during  the  past  year,  and  Mr. 
Horrocks  replied  suitably.  Appreciative  remarks  were  made  re- 
garding the  work  of  the  Secretary,  and  Mr.  R.  H.  Butler,  in  reply- 
ing, urged  members  to  try  to  make  greater  use  of  the  Association, 
and  not  to  lose  any  opportunity  of  bringing  forward  any  matters 
in  which  the  Association  might  be  of  any  assistance  to  them.  He 
said  that  the  Association  was  there  to  assist  members,  and  that  the 
greater  the  amount  of  work  done  the  more  satisfactory  would 
matters  be  to  all  concerned. 

Notes  from  the  Rand. — Our  Johannesburg  corres- 
pondent writes  as  follows  : — 

An  order  for  the  electrical  equipment  of  a  large  winding  engine 
has  been  placed  direct  by  the  East  Rand  Prop.  Mines.  Ltd.,  with 
the  British  Westinghouse  Electric  and  Manufacturing  Co.,  Trafford 
Park,  Manchester.  The  winder  will  be  capable  of  raising  8  tons 
of  ore  from  a  vertical  d*pth  of  4,500  ft.  at  a  speed  of  2,200  ft.  to 
2.500  ft.  per  minute.  The  equipment  consists  of  two  1,500  n.H. p. 
D.C.  motors  rigidly  coupled  to  the  winding  drum,  one  on  each  side. 
These  are  supplied  with  current  from  a  motor-generator  set 
operating  on  the  Ward-Leonard  system,  and  comprising  a 
4,200-b.h.p  ,  three-phase.  25-cycle.  3,000- volt  motor,  direct  coupled 
to  two  1.375-kw.,  500-volt  D.C.  generators,  with  a  direct  coupled 
exciter  for  the  generators  and  winding  motors.  The  necessary 
control  gear  and  switchgear  are  also  to  be  provided  by  the  British 
Westinghouse  Electric  and  Manufacturing  Co. 

Thirty-five  other  similar  installations,  comparable  in  sizo  with 
the  above,  have  been  supplied  by  the  British  Westinghouse  Co.,  of 
which  the  following  are  a  few  examples  : — 

Six  equipments  for  the  "  Village  Deep  "  Gold  Mine,  and  the 
"  City  Deep"  Gold  Mine,  the  winding  motor  of  each  equipment 
being  of  3,400  B.H.r. 

Three  equipments  for  the  Brakpan  Mines,  the  winding  motors 
of  eaoh  being  *&ted  at  8,000  £B.I>,  k  similar  equipment  to  the 
above  is  i»i  operation  at  the  Great  Western  Colliery  Co.,  South 
Wales,  two  winding  motors  being  installed,  each  capable  of  a 
maximum  of  1,800  b.h.p. 

The  winding  drum  on  the  above  E.R.P.M,  installation,  which 
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will  run  at  the  speed  of  the  winding:  motor,  38*4  r.p.m.,  will  be 
19  ft  to  21  ft  in  diameter,  and  9  ft.  :i  in.  between  the  cheeks,  and 
will  wind  a  rope  2  in.  in  diameter.  The  capacity  of  the  winder 
will  be  160  tone  per  hour.  The  winding-  motors  will  be  shunt- 
wound,  and  connected  in  series.  It  will  be  noticed  that  the  speed 
is  very  low.  The  tendency  on  winders  at  the  present  time  is  to 
increase  the  load  per  wind  and  reduce  the  speed. 

The  brake  and  clutch  engines  on  this  winder  will  be  operated 
by  compressed  air  from  a  Westinghouee  slip-ring  motor-driven 
oomprefHor. 

The  Johannesburg  Lighting  and  Tramways  Department  has 
recently  placed  an  order  for  six  500- kw.  50-cycle  rotary  converters 
with  the  British  Westinghouse  Co.  for  traction  purposes.  The 
Johannesburg  tramways  are  at  present  supplied  from  one  central 
station,  but  the  length  of  routes  has  called  for  some  rectification 
of  the  pressure  drop  on  the  outskirts.  The  installation  of  negative 
boosters  was  seriously  considered,  but  it  was  eventually  decided  to 
erect  three  sub  stations,  one  at  Yeoville,  one  at  Parktown,  and 
the  third  at  Braamfontein,  and  each  will  contain  two  Westing- 
house  rotaries  as  above. 

Institution  and  Lecture  Notes. — Institute  ofMarine 

Engineers.— On  April  4th,  a  party  from  the  Institute  paid  a  visit  to 
the  Woolwich  works  of  Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  and  went 
through  the  various  departments.  Some  time  was  spent  in 
examining  the  details  of  the  Hopkinson-Thring  torsion  meter  for 
determining  the  horse-power  transmitted  by  turbine  and  other 
shafts.  In  the  new  machine  shop,  amongst  various  ingenious 
electrical  devices,  was  a  tell-tale  for  engine  revolutions.  This 
apparatus  shows,  by  means  of  a  flag  indicator  on  the  bridge  or  in 
any  desired  position,  that  the  propellers  are  in  motion,  and  the 
direction  in  which  they  are  rotating,  a  definite  indication  being 
given  for  each  revolution.  A  demonstration  was  also  given  of  the 
company's  loud-speaking  marine  telephones,  the  distinctive  feature 
of  which  is  that  a  very  small  current  is  used. 

Iron  and  Steel  Institute. — The  annual  meeting  of  the 
Institute  will  be  held  in  the  new  house  of  the  Institution  of  Civil 
Engineers,  Great  George  Street,  Westminster,  on  Thursday  and 
Friday,  May  7th  and  8th,  1914,  commencing  each  day  at  10.30  a.m. 
Amongst  the  papers  to  be  read  is  one  by  Sir  Robert  A.  Hadfield, 
F.R.S.,  and  Prof.  B.  Hopkinson,  F.R.S.,  on  "  The  Magnetic  and 
Mechanical  Properties  of  Manganese  Steels  ; "  another,  by  Messrs. 
E.  Humbert  and  A.  Hethey,  B  So.,  deals  with  the  "Production  of 
Steel  Direct  from  the  Ore."  By  the  kind  invitation  of  the  Comitc 
dea  Forges,  the  autumn  meeting  will  be  held  in  Paris  on  September 
18th  to  23rd,  1914.  The  annual  dinner  of  the  Institute  will  be 
held  in  the  Connanght  Rooms,  Great  Queen  Street,  London,  W.C.. 
on  Thursday  May  7th,  at  7  for  7.15  p.m.,  under  the  presidency  of 
Mr.  Adolphe  Greiner. 

Institute  of  Metals. — Prof.  E.  Heyn,  of  Berlin,  is  this  year  to 
deliver  the  annual  May  lecture  before  the  Institute  on  'Internal 
Strains  in  Cold  Wrought  Metals  and  Some  Troubles  Caused 
Thereby,"  on  Tuesday,  Mav  12th.  The  secretary  of  the  Institute, 
Mr.  G.  Shaw  Scott,  of  Caxton  House,  Westminster,  S.W.,  will 
forward  tickets  to  any  readers  who  may  desire  to  be  present  at  the 
lecture. 

Ioranic  Engineering  Society. — At  the  meeting  of  this 
Society,  on  April  1st.  a  paper  was  read  on  "The  Electric  Control  of 
Laundry  Machinery,"  by  Mr.  F.  N.  Pickett.  The  paper  fully  dis- 
cussed the  special  characteristics  of  reversing  washers,  hydro- 
extractors,  and  flat-work  ironers,  and  described  the  new  automatic 
controllers  which  have  been  standardised  by  the  Igranic  Electric 
Co.  for  the  correct  driving  and  timing  of  reversing  washers,  and 
for  the  gradual  acceleration  of  hydro-extractors.  Special  features 
of  the  hydro-controller  are  the  means  employed  to  ensure  the 
operator's  standing  by  during  starting  to  guard  against  eccentric 
loading  of  the  basket,  and  to  prevent  the  current  rushes  to  the 
motor  becoming  excessive  under  any  possible  starting  conditions. 
The  lecture  was  illustrated  by  a  complete  set  of  lantern  slides,  and 
was  followed  by  an  interesting  discussion. 

Royal  Institution. — The  following  are  among  the  forth- 
coming arrangements  announced  by  this  Institution  : — 

Friday  evening,  June  5th. — Prof.  W.  H.  Bragg,  on  "  X-rays  and 

Crystalline  Structure." 
Tuesday   afternoons,   April  21st   and  28th. — Dr.   W.   Wahl,    on 

"  Problems  of  Physical  Chemistry." 
Thursday  afternoons,  June  4th  and  11th. — Prof.  S.P.Thomp- 
son,    on    "  Faraday    and    the    Foundations   of    Electrical 
Engineering." 
Institi  tion   or   BL7BOTBIOAL  Engineers.— At  the  meeting  of 
the  Manchester  Local  Section  on  Tuesday  last  week,  the  paper  by 
Mr.  K.  M.  Faye-Hansen  and  Mr.  J.  S.  Peck,  on  "Current-limiting 
Reactances  on  Large  Power  Systems,''  was  read  and  discussed. 

Illuminating  Engineering  Society. — On  April  7th,  Mr.  E. 
Kilbum  Scott  read  a  paper  on  "The  Lighting  of  Railway  Carriages 
and  other  Public  Vehicles." 

Dinner. — The  annual  staff  dinner  of  the  Bournemouth 
and  Poole  Electricity  Supply  Co.,  Ltd.,  was  held  on  April  1st,  Mr. 
A.  H.  Sanderson,  chairman  of  the  company,  presiding.  About 
B0  persons  sat  down.  Mr.  Brightman  proposed  the  health  of  the 
chairman  and  vice-chairman  of  the  company.  Dr.  Hosker  proposed 
"The  Staff,"  and  Mr.  L.  Ingram,  the  chief  engineer,  who  replied, 
said  he  was  looking  forward  to  an  output  of  four  million  units  a 
year. 

Radium.— Stops  have  been  taken  for  the  formation  of  a 

Central  Radium  Institute  in  Glasgow,  and  a  public  appeal  is  to  be 
made  for  £8,000  or  £9,000  for  the  purchase  of  300  milligrams  of 
radium  for  the  hospitals. 


Radium   on   Lightning  Conductors. — At   a    recent 

meeting  of  the  the  Academie  des  Sciences,  Mr.  B.  S/.ilard  described 
experiments  which  have  been  made  to  determine  the  effect  of 
radium  when  present  on  the  point  of  a  lightning  conductor.  The 
consequent  ionisation  of  the  air  in  the  vicinity  of  the  point 
increases  its  conductivity  several  million-fold,  and  the  effect  is 
detectable  to  considerable  distances.  This  produces  a  far  more 
intimate  electrical  contact  between  the  surrounding  air  and  the 
earth,  reducing  the  potential  of  the  former.  Atmospheric  charges 
are  thus  conducted  harmlessly  away  in  many  cases,  and  the 
lightning  flash  is  avoided. 

Tramway    Workers'    Union.— In  the  course  of  an 

article  in  the  Manchester  Guardian  of  April  7th,  it  is  stated  that 
the  Amalgamated  Association  of  Tramway  and  Vehicle  Workers 
increased  its  membership  during  1913  by  6,000,  making  the  total 
27,192.  There  are  77  branches;  the  reserve  funds  have  been  in- 
creased by  £3,015  to  £50,037;  the  year's  receipts  were  £30.7'.> 7, 
against  £27,083  for  1912.  The  Association  is  pleased  to  report  a 
large  number  of  concessions  gained  by  negotiation  ;  in  no  single 
case  were  extreme  measures  necessary.  ,  To  withhold  labour  and 
negotiate  afterwards  is  a  great  mistake,"  says  the  general  stcretary. 

Fatality. — An  accident  recently  occurred  at  Hartlepool, 
by  which  Robert  Butterly,  27,  electric  wireman,  lost  his  life. 
Butterly  was  disconnecting  a  wire  from  the  top  of  a  pole  at  the 
new  dock  entrance.  The  wire  had  been  slackened,  and  a  section  of 
it  was  resting  on  the  ground  across  a  railway  track.  An  engine 
and  train  of  wagons  fouled  the  wire  and  drew  it  taut,  and  when, 
finally,  the  wire  snapped,  the  pole,  to  the  top  of  which  Butterly 
was  clinging,  rebounded  with  a  jerk,  flinging  him  to  the  ground 
as  though  shot  from  a  catapult.  He  fell  on  a  heap  of  scrap  iron 
and  received  injuries  from  which  he  died  a  few  hours  later. 

Parliamentary. — Electric    Lighting    Provisional 

Order  Bill. — No.  1  Electric  Light  Provisional  Order  Bill  has  been 
read  a  first  time.  The  Bill  is  to  confirm  provisional  orders  made 
by  the  Board  of  Trade  under  the  Electric  Lighting  Acts,  1882  to 
1909,  relating  to  Hawarden  Rural  District,  Kenilworth,  Ledbury, 
Llanfairfechan,  Merthyr  Tydfil  (amendment),  Newton-in-Maker- 
field,  Oulton  Broad,  Ruthen,  Slaithwaite,  Thornton  and  Yeovil. 

In  the  House  of  Commons  on  April  7th  the  Central  London 
Railway  Bill  passed  its  third  reading. 

Appointments  Vacant. — Mains  assistant  (£91),  for 
Wishaw  electricity  department  ;  mains  superintendent  for  Work- 
sop U.D.C.  (£90).  Particulars  are  given  in  our  advertisement 
pages. 

The     London     Electrical     Dispute. — The    electric 

wiremen's  strike  continues.  The  disability  clause  the  men  will 
not  accept,  nor  will  the  masters  withdraw  it.  Mr.  Tate  says  that 
theLE.M.A.  cannot  meet  the  men's  representatives  until  they  can 
go  with  authority  to  agree  to  the  prinoiple  of  the  clause. 

Educational     Note. — Crystal    Palace    School    of 

Practical  Engineering. — The  new  course  will  commence  on 
Wednesday,  April  29th.  Examination  for  new  students,  April  28th. 
Particulars  are  given  in  our  advertisement  pages. 


OUR    PERSONAL    COLUMN. 

Ihe  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  beep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central   Station   Officials. — In   connection  with  the 

incorporation  in  the  City  of  Greater  Cape  Town  of  the  Municipali- 
ties of  Woodstock  Mowbray,  Rondebosch,  Claremont,  Kalk  Bay 
and  Mui/.enburg,  Sea  Point,  and  Maitland,  the  entire  staff  of  the 
City  Council  has  been  reorganised.  The  recommendations  of  the 
Reorganisation  Committee  with  reference  to  the  electricity 
department  are  as  follows,  viz. : — Power  station  manager,  Mr. 
J.  W.  S.  Clunas,  present  salary  £350,  allowance  £60,  recommended 
£450  ;  electrical  assistant,  Mr.  W.  E.  Cooke,  present  salary  £875, 
allowance  £9,  recommended  £425  ;  distribution  engineer,  Mr.  W. 
Tarleton,  present  salary  £300,  allowance  £45,  recommended  £400  ; 
installation  superintendent,  Mr.  G.  H.  Swingler,  recommended 
£400  ;  senior  shift  engineer,  Mr.  H.  Purves,  present  salary  £250, 
recommended  £275  ;  district  mains  superintendents,  Mr.  W.  K. 
Lewis,  present  salary  £228,  allowance  £12,  recommended  £250; 
Mr.  J.  Hegarty,  present  salary,  £240,  allowance  £00,  recom- 
mended £250;  Mr.  F.  E.  Burgoyne,  present  salary  £210, 
allowance  £12,  recommended  £250  ;  Mr.  G.  W.  Peart  recom- 
mended £220  ;  shift  engineers,  Mr.  W.  Dawson,  present  salary 
£2."i0,  recommended  £260  ;  Mr.  Moore  recommended  £260  ;  Mr. 
Allen  recommended  £230  ;  assistant  installation  superintendent, 
Mr.  Power,  present  salary  £200,  recommended  £230  ;  draughtsman, 
Mr.  D.  J.  Wallace,  present  salary  £220,  recommended  £220; 
chief  departmental  clerk,  Mr.  R.  Williams,  present  salary 
£325,  recommended  £336;  clerks,  recommended  £210  and 
£190  respectively  ;  ditto,  recommended  two  at  £150  each  ;  con- 
sumers' inquiry  clerk,  recommended  £200  ;  shorthand  clerk  and 
typist,  £150;  clerical  assistants  and  meter  reading,  £570;  Mr. 
R.  J.  Rosser,  assistant  city  electrical  engineer,  present  salary  £5/o, 
allowance  £24  (to  be  retired  on  pension).  The  above  recommen- 
dations were  subsequently  confirmed  by  the  Council,  subject  to  uie 
salary  of  the  chief  departmental  olerk  being  fixed  at  £337 
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The    South   Bhltkll  ('omiril    bu    lid viiiicc  (1    t-ulnriiM    in  the   oleo- 

triolty  department,  »h  follows  :—  Mi;  •  ;.  Robi  BT80M,  itetlon  nipei 
[ntendent,  ( 

6200— £220  ;   Mb.  J.  0.  Petebbeh,  chief  <-i'Tk  ami  commercial 
assistant,  jl  186     ii. 

Mil   H.  Sanki'.y,  M.l  l<;  R,  linn  been   promoted  from  thr  < 
of  aBBifttant  to  be  munioipal  eleotrical  engineer  ut  the  Tort  Bllca- 
beth  electricity  works.     Mu.   1..  Biokell,  malm  superintendent, 
hae  been  appointed  assistant  electrical  engineer. 

Gtllingham  (Kent)  TO.  baa  appointed  Mi;.  W.  G.  Sims,  of 
Windsor,  an  shilt  engineer  ut  the  electricity  works. 

The  stall'  of  tho  Whitt  haven  Corporation  electricity  department 
were  entertained  to  dinner  on  Wednesday  evening,  April  Ntb, 
at  the  Albion  Hotel,  by  Mb.  EBIO  Mouths,  one  of  the  charge 
engineers,  on  the  occasion  of  his  leaving  Whitehaven  to  take  up 
an  appointment  with  the  Mersey  Railway  Co.,  at  Birkenhead.  On 
behalf  of  the  stall",  Mr.  L.  1!.  Hogarth,  tho  chief  engineer  and 
manager,  presented  Mr.  Morton  with  a  suit  case  and  a  slide  rule, 
and  Mr.  Morton  responded  in  appropriate  terms. 

Mb.  T.  W.  Hudson,  of  Bradford,  has  been  appointed  assistant 
superintendent  of  the  Yorkshire  Electric  Power  Co.  at  Ravensthorpe, 
near  Dewsbury.  Mr.  Hudson  was  for  six  years  works  manager  at 
the  electricity  works  at  Lancaster. 

Tho  Hove  T.C.  has  decided  to  retain  the  services  of  Mb.  C.  B. 
S.m  1 1  ii,  of  the  Hove  B.L.  Co.,  as  electrical  engineer,  together  with  his 
at-i-i*t»iits  a'  d  clerical  staff. 

The  Barking  Electricity  Committee  proposes  to  appoint  Mb.  W. 
FBASEB  as  station  superintendent,  at  an  increaFed  salary. 

Mb.  J.  C.  BANBEBY,  of  Carlisle,  has  been  appointed  shift  engineer 
at  the  Barnes  electricity  works.     There  were  1 15  applicants. 

Mb.  A.  Prentice,  the  station  superintendent  at  the  Walsall 
Corporation  electricity  works  has  had  his  salary  increased  from 
£200  to  £225  per  annum. 

Me.  James  Stanwokth,  electric  mains  superintendent  at  Nelson, 
has  resigned  his  appointment. 

Mb.  E.  Poole,  assistant  borough  electrical  at  Durban,  Natal,  is 
leaving  there  on  April  26th  for  a  six  months'  holiday  in  England. 
His  address  here  will  be  Pentowan,  Hayle,  Cornwall. 

Tramway  Officials.— Out  of  39  applicants  for  the 
p;s'tion  of  manager  of  the  Todmorden  Corporation  motor-'bns 
department  at  a  salary  of  £160  a  year,  Mb.  E.  E.  Moseley,  of 
Burnley,  has  been  appointed. 

General. —  Our  Cape  correspondent  says: — "An  elec- 
trician named  D.  Mackenzie,  lately  employed  at  Messrs.  Reynold's 
sugar  estate,  E-peranza,  has  disappeared.  The  police  are  making 
a  search,  but  the  worst  is  feared." 

Mb.  H.  A.  Peabson,  recently  of  the  City  of  London  Electric 
Lighting  Co  ,  Ltd.,  has  resigned  his  position,  and  in  future  will  be 
representing  Messrs.  Allen  West  &  Co.,  Ltd.,  and  the  Reason  Manu- 
facturing Cj.,  Ltd.,  in  London,  and  the  South  of  England. 

Mb.  H.  W.  Lawbence,  who  has  held  an  electrical  appointment 
under  the  Soudan  Government,  and  who  has  returned  to  this 
country  in  consequence  of  illness,  has  obtained  a  position  at 
Barnsley,  under  the  Yorkshire  Electric  Power  Co. 

Mb.  Olives  Heney  Kennedy,  of  the  marine  department, 
Messrs.  Siemens  Brothers  Dynamo  Works,  Ltd.,  66,  Waterloo  Street, 
Glasgow,  was  presented  by  the  members  of  the  Glasgow  office 
staff  with  a  s-ilver  tea  set,  on  the  occasion  of  his  approaching  mar- 
riage to  Mits  J.  T.  Muir,  of  Wimbledon. 

Mr.  George  Balfotjb,  London,  has  presented  a  solid  silver  cup 
to  the  Elder  Park  Model  Yacht  Club,  Govan. 

Me  Maclean,  district  telephone  manager  at  Reading,  who  is 
leaving  to  take  up  a  similar  position  at  Plymouth,  has  been  pre- 
sented by  the  staff  with  a  combined  dressing  and  suit  case,  and 
Mrs.  Maclean  with  a  wrist  bag. 

Mb.  G.  S.  Coblett's  address  is  now  Midland  Bank  Chambers, 
Wigan.  Telegrams:  "  Telroc,"  Wigan.  Telephone:  "No.  560 
Wigan." 

Obituaiy. — Mr.  Geo.  Parsoxs.  —  The  death  is 
announced  from  Morecambe  of  Mr.  Geo.  Parsons,  of  the  firm  of 
Parsons  &  Taylor,  electrical  engineers,  of  Bank  Street  and  Harris 
Street,  Bradford.  Deceased,  who  was  66  years  of  age,  joined  the 
firm  in  1869. 

Loed  Nuffield. — We  regret  to  record  that  the  death  occurred 
last  week  of  Lord  Suffield,  who  was  for  so  long  a  period  one  of  the 
most  intimate  friends  of  the  late  King  Edward.  Lord  Suffield  was 
a  director  and  formerly  chairman  of  the  Westminster  Electric 
Supply  Corporation,  Ltd. 

We  regret  to  learn  that  Me.  Robeet  Richardson,  electrical 
engineer,  formerly  of  Glasgow  and  lately  of  Leven,  died  at  Paisley, 
on  the  Gth  inst.  Mr.  Richardson  in  his  early  days  carried  out 
some  of  the  first  installations  in  Glasgow,  and  served  for  a  time 
at  Messrs.  Thomson's,  Clydebank,  and  was  manager  of  the  Faraday 
Co.,  of  Govan.  He  was  subsequently  electrical  engineer  to  the 
Wemyss  Coal  Co.  and  Fife  tramways. 


NEW    COMPANIES    REGISTERED. 


Dsrrjgonnellj   Electric  Supply  Co.,  F.id.  «,i 

i i"  villi  •  capital of  1KB  Id 41 

hllUM  '.,   10  .-hi  I 

limliuf  .rum  ri,  worki 

Tim  miIi  orllinrn  iwitli    II)  ibarM  each)  »r.-        Ii     Klllotl,    i 

riiunt    p,  sfoQoany,  Derrjfoni  ■>  .•  1    i  • 

i .,  publican  .  v> .  .'.   ■■  Irian, 

D  rrygi  anally,  farmer ,  l<.  Hmyiii    i 

.■mm;  T.   a.   Bmylb,  Derrygonnelly,  m*6loal   ofloar  I  II. 

Kleii  in   r.Dtn       Dnelly ;  Rst.  P.  M  The  Km  directors 

,  ill,  K.  Hni  ■.id.  W.  J   Weir,  U    Mi  Brteo,  P.  I."  n»id,  W. 

n,  II.  Klctchur,    I'.    McQoorty,  and  itlon, 

Jin,  i"iMiiin'iation  M  fixed  b]  nelly, 

Oo,    I'VimallBgh. 

Vcnnci's  Electrical  Cooking  and  Heating  Appllanceai  i.t <i. 

1186,109).    Bi igu  ii *<  'i  1 1. ill  3th,  I     I     i     i  iiototla  Mtnat,  E.C, 

Capital,  X' 100,000  in  i'l  Minn  h.    Objcoti    To oairj  on  Itu 
facturcrs   of   and   dealers   In    all    (leotrlc 
IricianH,  mechanical    aoglDi  in,  ■:•■  ,  and   to  adopt  km  » 

Vennor.  Tho  Hii'iintoriiH  (witli  one  share  eacln  arc— It.  I- .  Vi  inner,  6,  Old 
Queen  street,  Westminster,  H.W.,  engineer;  M.  'I  uile,  Talbot  Mansions, 
Museum  Street,  W.O.,  merchant ;  E.  Oorer,  170,  New  Bond  Street,  W.,  Bne 
art  dealer;  I.  Simmons,  180,  New  Bond  Btreet,  W.,  art  dealer.  Pi  ivat- 
pany.  The  llrst  directors  (to  number  not  lens  than  three  or  more  than  seven) 
are  :— It.  V,  Vennor  (permanent,  »pecial  qualification  li.OIIO  ordinary  ■  thares), 
iM.  Tmtr,  )<:.  (lorer,  I.  Simmons,  M.  Lewis,  and  others,  to  ba  appointed  by  tbe 
said  B.  W.  Venner  and  the  company  in  general  meeting. 

(hipping  Norton  Electric  Snpplf  Co.,  Ltd.  (136,076)  This 
company  wan  registered  on  April  -lib,  with  a  capital  of  £10 .000  in  £1  shares 
(5,000  5  per  cent,  cumulative  preference),  to  take  over  tbe  bosiness  of  the 
Chipping  Norton  Electric  Supply  Co.,  and  to  ad'  pi  an  agreement  with  W.  a. 
8cbultz.  The  subscribers  (with  one  pnference  share  each)  are ;— W.  A. 
Schultz,  SO,  Canm  n  btreet,  E.C,  chartered  accountant;  H.  H.  Malnwaring, 
68,  breaaspe  irs  Road,  Brockley,  H.h.,  civil  engineer;  H.  T.  Mainwaring,  50, 
Cannon  bticct,  E.  C,  secretary  ;  8.  1.  Perrian,  10,  Clive  Road,  Merton,  cleik  ; 
A.  E.  Bower,  (10.  Calverley  Boad,  Calfoid,  8.E..  clerk  :  C.  Wright,  10.  Cannon 
Btreet,  E.C.,  chartered  accountant ;  W.  V.  Coiling?,  50,  Cannon  ntreet.  I 
gasergincer.  Minimum  cash  subscription,  £1,000;  tbe  number  of  directors 
is  not  to  be  less  than  two  or  more  than  Ave  ,  tbe  first  are  w.  A.  Bchulu 
(managing  director),  M.  H,  Malnwaring  and  J,  F.  Griffiths.  Begistered  office, 
60,  Cannon  Btreet,  E.C. 

Tilney  Manufacturing  and  Testing  Co.,  Lid.  (136,069).— 

This  company  was  registered  on  April  3rd,  with  a  capital  of  £5,000  in  £1 
Bhares,  to  acquire  licences  to  manufacture  and  sell  electricity  meters,  to 
adopt  an  agreement  with  tbe  Electricity  Meters  Patent  Development  Syndi- 
cate, Ltd.,  to  acquire  and  turn  to  account  inventions,  patents  or  licences,  to 
cany  out  experiments,  test.",  calibration  and  standardisation  of  apparatus 
submitted  for  that  purpose,  to  design  or  make  models  and  appliances  for 
inventors,  to  setup  laboratories  and  workshops.  The  subscribers  are  :— H.  T. 
Harrison,  11,  Victoria  Street,  8.W.,  electrical  engineer,  1  share;  M.  J.  E. 
Tilney,  Bray,  Mildred  Avenue,  Watford,  Herts,  electrical  engineer,  1  share, 
Piivate  company.  The  number  of  directois  is  nat  to  be  less  ihan  two  or  more 
than  five  ;  the  first  are  J.  E.  lilney  (managing  director),  and  H.  T.  Harrison. 
Solicitor,  H.  IAnson  Jones,  62,  London  Wall,  K.C. 

Electra,  Ltd.  (135,048). — This  company  was  registered  on 
April  3rd,  with  a  capital  of  £3  000  in  £1  shares,  to  carry  on  the  business  of 
electricians,  mechanical  engineers,  suppliers  of  electricity  for  lighting,  heat- 
ing, motive  power  or  othe  wise,  &c.  The  subscribers  are: -A.  Hardie, 
Baudoola,  Holly  Park  Gardens,  Finchlty,  N.,  gentlemen,  one  share;  J. 
Woolf,  1  and  2,  Rupert  Court,  W.,  electrical  engineer,  one  share;  Mrs, 
M.  E.  Hardie,  Bandoola,  Holly  Pork  Uardens,  Fincbley,  N.,  one  share. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or 
more  than  five;  the  first  are  A.  Hardie,  J.  Woolf  and  Mrs,  M.  E.  Hardie, 
each  of  whom  may  retain  office  while  holding  one  share. 

A.  W.  Beuttell,  Ltd.  (135,006). — This  company  was  registered 
on  April  2nd,  with  a  capital  of  £10,0(0  in  £1  shares  (5,000  6  percent,  cumula- 
tive preference),  to  takeover  tne  busintss  of  an  electric  light,  power,  illu- 
minating and  installation  engineer  and  contractor,  carried  on  at  2u3,  Victoria 
Btreet,  s.W.,  by  A.  W.  Beuttell.  The  subscribers  (each  with  one  share)  are: — 
A.  W.  Beuttell,  203,  Victoria  Street,  B.W.,  electrical  engineer ;  F.  Woodbridge, 
5,  Serjeant's  Inn,  E.C,  solicuor.  Private  compsny.  Tha  first  directors  are 
A.  W.  Beuttell  (governing  director),  F.  Woodbridge,  and  (i.  A.  HjughtOD. 
Registeied  office,  8,  Army  and  Navy  Mansions,  109,  Victoria  Street,  8.W. 

Standard   Turbine   Co.,  Ltd.  (135,037).— This  company  was 

registeied  on  April  2nd,  with  a  capital  of  £1,200  in  £1  shares,  to  manufacture, 
buy,  sell,  lee  on  hire,  and  generally  deal  in  all  articles  oapable  of  being  manu- 
laeiured  under  certain  patents  referred  to  in  agreements  («i  with  Improved 
Meohanisms,  Ltd.,  and  (b)  with  Evan  Clarke.  The  subscribers  (with  one  share 
each)  are  :— A.  W.  West,  184,  Strathyre  Avenue,  Norbuiy,  S.W.,  clerk  ;  R.  A. 
Keen,  125,  Alscot  Road,  Bermondsey,  8.E.,  clerk.  Private  company.  Table 
"  A  "  mainly  applies.    Registered  office,  10,  Old  Jewry  Chambers,  E.C. 


CITY    NOTES. 


Wright's  Enterprises,  Ltd.   (135,162).— This  company  was 

registered  on  April  8ih,  with  a  capitsl  tf  £5  000  in  £1  shares  (8,000  6  per  cent, 
cumulative  preference),  to  carry  in  the  business  of  electricians,  mechanical 
engineers,  cinematograph  and  other  theatre  proprietors  and  mansgers,  &c. 
Tbe  subscribers  (with  one  share  each)  aie:— A.  T.  Wright,  11,  Bt.  Edmund's 
Road,  Bootle,  Lance.,  director;  C.  M.  The  mas,  85,  Penrhyn  Avenue,  Lither- 
land,  Liverpool,  accountant's  cleik.  Piivate  oompany.  Tbe  number  of 
directors  is  not  to  be  less  than  two  or  more  than  five;  the  first  are  A.T.Wright 
and  C.  M.  Thomas  ;  qualification,  one  share ;  remuneration  as  fixed  by  the 
company.    Registered  office,  6,  Castle  Street,  Liverpool, 


Canadian  General  Electric  Co.,  Ltd. 

In  their  report  for  1913  the  directors  state  that  in  view  of  the 
financial  stringency  that  existed  during  the  year  and  the  consequent 
lessening  of  demand  they  are  gratified  at  being  able  to  present 
such  a  satisfactory  statement.  A  profit  of  $2,029,898  was  earned 
and  after  deducting  1470,933  for  depreciation  and  $222  654  for 
interest  the  net  balance  is  11,336,309.  Deducting  from  this  amount 
dividends  on  preference  and  common  stock  at  the  rate  of  7  per 
cent,  per  annum  and  a  bonus  of  1  per  cent,  on  the  common  stock, 
amounting  in  all  to  5776,634,  there  remain  surplus  earnings  of 
$559,675;  $328,134  has  been  added  to  reserve  fund  and  £231.541 
to  the  balance  of  $682,390  at  credit  of  proat  and  loss.  The 
patents,  acquired  from  time  to  time,  represent  a  very  considerable 
outlay,  and  contracts,  which  include  trade  marks  and  agreements 
with  the  General  Electric  Co.  and  many  other  companies  whose 
Canadian  rights  have  been  acquired  from  time  to  time,  are  of 
prime  importance  to  the  successful  conduct  of  the  business.  Not- 
withstanding their  great  actual  value  to  the  company,  the  directors 
recognise  that  these  assets  are  of  intangible  value,  and  therefore 
have  decided  to  write  them  down  to  the  nominal  sum  of  one 
dollar.  The  item  of  borrowed  capital  shows  a  considerable  increase, 
on  account  of  very  large  contracts  that  were  in  process  of  com- 
pletion and  not  available  for  collection  before  the  close  of  the 
year.  The  policy  of  the  company  has  always  been  to  borrow  funds 
to  finance  large  contracts  during  progress  so  as  to  avoid  a  fixed 
dividend  charge  in  the  event  of  any  serious  recession  in  trade. 
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Calcutta  Tramways  Co.,  Ltd. 

Thb  directors'  report  for  the  year  ending  31st  December,  1913, 

that  the  revenue,  including  interest  on  investments  and 

deposits,   amounts   to  £113,27]   plus  £4,626   brought  forward. 

nture  interest  absorbed  £15,750,  Preference  share  dividend 
£12,162,  and  interim  dividend  on  Ordinary  shares  of  2s.  63.  per 
share  £17,201,  Leaving  £72,784.  Out  of  this  the  directors  pro- 
pose to  pay  a  final  dividend  of  7s.  per  share,  making  9i  per 
cent  for  the  year.  £48,163;  to  transfer  to  reserve  for  deprecia- 
etc.,  £15,000;  to  stall  provident  fund,  £1,215';  and  to 
carry  forward    E  reserve  at  the  commencement  of 

the  year  stood  at  £71,682.    After  deducting  therefrom  £6,690 
written  off  for  renewals  during  the  year,   and  adding  £15,000 

ised  to  be  allocated  as  above,  it  will  stand  at  £79,992.  The 
steady  and  continued  growth  of  the  business  has  produced  a 
further  record  in  traffic  receipts,  which,  as  will  be  Been  from 
the  accounts,  amount  to  £225,339,  against  £215,271  for  1912, 
or  an  increase  of  £10,068.  Notwithstanding  the  increased 
mileage  which  has  been  run  dining  the  year,  the  operating 
expenses  u  how  a  reduction  of  £6,523  when  com- 

pared  with  1912.  This  amount  is  accounted  for  by  the  reduc- 
tion in  the  power  expenses,  partly  due  to  the  increased 
efficiency  of  the  plant  after  the  thorough  overhauling  in  1912, 
and  partly  due  to  the  exceptional  expenditure  in  connection 
therewith  charged  in  the  accounts  for  that  year.  In  order  to 
provide  for  expenditure  which  is  now  being  incurred  in  further 
increasing  the  efficii  ncj  of  the  power  station,  including  the 
provision  of  a  new  sub-station,  the  directors  issued,  at  par, 
2,705  Preference  shares,  balance  of  the  20,000  shares  offered  to 
the  shareholders  in  1907,  bringing  up  the  total  Preference 
capital  issued  to  £250,000.  The  rolling  stock  has  been  wpII 
maintained  and  is  in  first-class  order. 
The  meeting  is  called  for  April  22nd, 


Musselburgh  and  District  Electric 
Traction  Co.,  Ltd. 


-ijfht  and 


The  directors'  report  for  the  year  ended  31st  December,  1913, 
shows  that  the  balance  to  credit  of  net  revenue  account  is 
£7,168  plus  £122  brought  forward.  Interest  on  debentures 
absorbs  £4,427,  and  £511  is  set  aside  for  redemption  of  deben- 
tures, leaving  £2,351.  Out  of  this  there  is  put'to  reserve  and 
renewals  account  (tramways)  £1,600;  (lighting)  £400;  £257 
is  carried  forward.  The  profit  on  the  lighting  undertaking 
shows  a  small  ineri  ase  of  630  over  that  for  1912.  This  is  satis- 
factory considering  that  the  amount  received  for  energy  sup- 
plied to  the  tramway  .shows  a  decrease  of  about  £400,  due.  to 
the  more  efficient  working  of  the  tramways  and  re-arrange- 
ment of  the  service.  The,  receipts  from  ordinary  consumers, 
however,  show  an  increase  of  over  £100  compared  with  those 
for  1912.  The  cost  incurred  for  renewals  to  the  permanent 
way,  the  principal  item  being  the  substitution  of  granite  for 
whinstone  setts,  has  been  charged  to  tramways  reserve  and 
renewals  account.  There  is  an  increase  of  £1,323  in  the  profits 
as  compared  with  1912, 

1912.  1913. 

^15,412  ^16,356 

Traffic   revenue /:i.r>,224  £16,116 

iricd           2,312,637  2,440,770 

Car    miles   run      430.021  411,302 

Average    receipts   per   cm 8.50d.  9.40d. 

Average   receipts   per  pass ].58d.  1.58d. 

Cost  of  energy  per  cm.           2.18d.  1.99d. 

Percentage  of  operating  costs  to  traffic  revenue...  71.86  67.03 

Percentage  of  operating  costs  to  total  revenue  ...  70.98  66.04 


Mr.  J.  B.  Schlesingeb  (Chairman)  presided  on  April  7th 
at  the  offices,  3,  Lawrence  Pountney  Hill,  E.G.,  over  the  annual 
meeting.  He  said  that  in  the  working  of  the  tramways  there 
was  an  all-round  improvement  over  the  years  1911  and  1912, 
and  although  they  bad  an  increase  in  revenue  there  was  a  con- 
siderable reduction  in  the  car  mileage  run,  with  a  consequent 
decrease  in  the  running  expenses — a  gratifying  improvement. 
In  regard  to  the  lighting  undertaking,  the  increase  in  the  profit 
of  1912  was  a  small  one,  but  it  must  be  considered  satisfactory 
when  the  consumption  of  electricity  by  the  tramways  was 
considerably  less.  The  receipts  from  ordinary  consumers 
showed  a  gratifying  increase,  and  under  the,  more  energetic 
management  now  in  force  the  revenue  to  be  derived  from  this 
source  Mas  likely  to  be  considerably  increased.  When  he  last 
addressed  them  he  referred  to  the  Port  Seton  golf  course.  This 
had  now  been  opened,  and  was  considered  one  of  the  best 
links  near  Edinburgh.  The  Port  Seton  Tea  House  Co.,  Ltd., 
had  now  practically  finished  their  building;  it  would  be  ready 
early  in  June,  and  they  were  looking  forward  to  increased 
traffic  in  C4  The  share  capital  remained  the  same, 

but  the  debenture  capital  had  been  reduced  by  £600  in  respect 
of  the  debentures  redeemed  during  the  year.  The  re 
and  renewals  account  during  the  year  was  charged  with  the  cost 
of  renewals  to  the  permanent  way,  renewals  to  the  cars,  and 
depreciation  for  a  motor  'bus  sold.  They  had  replaced  nearly 
the  whole  of  that  expenditure  by  appropriating  £2,000  out  of 
the  year's  profits. 

Mr.  B.  Bernheim  seconded  the  motion,  and  the  report  was 
adopted  without  discussion. 


Brush  Electrical  Engineering  Co.,  Ltd. 

The  directors  in  their  report  for  the  year  ended  31st  December, 
1913,  state  that  the  profit  and  loss  account  shows  that  after 
providing  for  general  charges,  maintenance  of  plant  and  build- 
ings, and  interest  on  the,  company's  Debenture  stocks  there 
remains  a  net  profit  of  £20,062.  '11ns  result  has  been  realised 
from  the  ordinary  manufacturing  and  trading  business  of  the 
company,  and  is  a  substantial  improvement  over  recent  years, 
due  primarily  to  more  satisfactory  prices  having  ruled.  The 
directors  recommend  that  the  profit  of  £20,062  be  applied  as 
to  £12,352  in  writing  down  the  property  account  to  provide 
for  depreciation  in  respect  of  the  last  two  years,  no  provision 
for  depreciation  having  been  made  for  the  year  1912,  and  as 
to  the  balance  of  £7,710  in  reduction  of  the  amount  standing 
to  the  debit  of  profit  and  loss  account  in  the  balance-sheet.  The 
scheme  for  reduction  of  capital  submitted  by  the  directors  in 
1912,  and  subsequently  approved  by  the,  committee  represent- 
ing the  shareholders  and  other  interests,  has  hi  en  in  abeyance, 
pending  the  re-establishment  of  an  equilibrium  of  the  profil 
and  loss  account.  The  scheme  will  now  be  proceeded  with.  The 
directors  are  of  opinion  that  the  profits  may  be  materially  im- 
proved if  the  company  is  enabled  properly  to  exploit  the  l.'jung- 
strom  steam  turbine,  for  which  it  holds  manufacturing  rights. 
The  first  turbine  of  this  type,  which,  as  mentioned  in  the  last 
report,  is  installed  at  the  Willesdcn  power  house  of  the  North 
Metropolitan  Electric  Power  Supply  Co.,  duly  completed  its 
trial  period  of  service,  and  has  been  taken  over  as  a  pel 
unit  of  the  station  equipment.  The  invention  is  an  im] 
one  which  has  aroused  much  interest  by  n  on  of  il 
design  and  great  economy  in  steam  consumption.  \ 
orders  for  turbines  of  this  type  have  already  been  received, 
and  are  in  course  of  execution,  but  to  develop  the  business  to 
the,  best  advantage  will  involve  some  capital  expenditure  I  h, 
directors  are  giving  their  consideration  to  various  altei 
methods  of  dealing  with  this  important  development.  So  far, 
the  volume  of  business  during  the  current  year  has  been  well 
maintained,  and  the  outlook  continues  favourable.  The  annual 
meeting  is  called  for  April  20th. 


Indian  Electric  Supply  and  Traction  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  December  3lst,  1913, 
states  thab  the  surplus  on  the  year's  working  iD  Cawnpore,  includ- 
ing £249  for  interest  accrued,  was  £10,14")  (sgainet  £8,469  in  1912), 
and  including  further  interest  accrued  in  England  aDd  transfer  fees, 
the  credit  side  of  net  revenue  account  shows  a  total  of  £10,162; 
London  expenditure  was  £1,335  (against  £747  in  1912),  and  after 
providing'  for  debenture  interest,  £3,600,  there  remains  a  net  profit 
of  £5,226,  whioh,  with  £1,834  brought  forward  from  last  year, 
makes  the  balance  at  the  credit  of  profit  and  loss  account  £7,060. 
Out  of  this  amount  the  directors  have  placed  £3,000  to  reserve, 
and  they  recommend  a  dividend  of  4  per  cent,  for  the  year,  which 
will  absorb  £3,121,  carrying  forward  the  balance  £940.  The  increase 
in  London  expenditure  is  due  to  the  partial  rectification  of  the 
secretaries'  and  directors'  remuneration,  which  since  1907  has  been 
on  a  voluntarily  reduced  scale.  A  chimney,  an  economiser  and 
a  condenser  were  built  aDd  installed  during  the  autumn,  and  have 
been  got  into  work  since  the  new  year  opened,  the  benefits  of 
which  are  mow  being  felt. 

Supply. 

1912.  1913. 

Unite  Bold 1,189,892  1,750.368 

Average  price  per  unit           2'33d.  2'05d. 

,,        oost  in  India l'07d.  l-00d. 

Units  delivered  to  tramway 201,680  261.960 

Average  price  per  unit           l'50d.  ltSOd. 

Traction. 

MileB  o(  tramway          3J  3J 

Number  of  oars  . .         . .         20  2U 

Passengers  carried       2,859.499  2,869,48) 

Mileage  run         263,882  269,32s 

Receipts  per  car-mile 6'00d.  4  89d. 

Expenses  in  India        4'90d.  4-65d. 

Average  (are  per  passenger 15d.  '45d. 


General    Electric    Co,,    Ltd.— It  is  announced   that 

the  recent  inane  of  shares  was  over- subscribed  two  and  a  half  times. 


Clevedon,  Portishead  and  District  Electrical  Supply 

Co.,  Ltd. — A  meeting  of  the  shareholders  in  this  company  was 
held  on  the  8th  inst,  Mr.  T.  Richards  presiding.  The  chairman, 
in  moving  the  adoption  of  the  report  and  accounts,  said  the  under- 
taking was  making  steady  progress,  and  the  revenue  had  increased 
during  the  last  three  months  by  at  least  a  third  over  the  previous 
five  months'  working.  Mr.  F.  Christy,  in  seconding  the  resolution, 
spoke  of  the  need  of  further  capital  to  extend  the  system  to  the 
Long  Ashton  district.  The  resolution  was  carried,  and  directors 
appointed. 

British    Columbia   Electric    Railway   Co.,   Ltd.— 

The  directors  have  declared  an  interim  dividend  at  the  rate  of 
•8  per  cent,  per  annum  on  the  deferred  ordinary  stock,  in  respect 
of  the  last  half-year  of  1913. 

South  London   Electric  Supph   Corporation,  Ltd. 

— The  recent  issue  of  6,000  6  per  cent,  cumulative  preference  shares 
was  largely  over-subscribed,  and  letters  of  allctment  and  regret 
were  posted  on  1 1  th  inst. 
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Altrincham   Electric  Supply,   Ltd.    The   directors' 

report  fur  the  yi'iir  Hided    I  voombcr   31st,    1918,   says   that  during 

tho  year  III  m  ■«   installations   with   ec euted   to  the  mainn,  and 

the  number  of  oonHumcrn  on  December  31st  lust,  totalled  1,489, 
Further  capital  expenditure  amounting  to  £6,748  wum  incurred 
during  the  year.  Of  thin,  £3,7  11  was  In  respect  of  new  plant, 
meters,  tea,  £1,748  for  cable  extension)*,  and  £864  for  the  new 
order  to  cover  the  extended  area.  Tho  account h  disclose  a  profit  of 
£6,959  for  the  year,  after  providing  for  interest  on  debentures  and 
loans,  making,  with  £175  brought  forward,  an  available  balance  of 
£8,488,  which  has  been  dealt  with  oh  follows  — Written  ofl  old 
stock,  £042  ;  machinery  replacements  £817  debenture  discount 
aooount,  £250  :  debenture  (sale  of)  account,  £227  ;  general  reserve 
fund,  41,000,  leaving  £0,996  to  be  carried  forward.  Out  of  this 
the  directors  recommend  a  dividend  of  8  per  cent,  for  the  year, 
absorbing  £2,80.0. 

Stock     Exchange    Notices. — Applications    have    been 
made  for  special  settling  days  in 

Toronto  Power  Co.,  Ltd.— Prov.  Bortp,  fully  and  partly  (£'25  jier  cent.)  paid, 
tor  i'f)M,(>r>5  J.;,  per  cont.  consolidated  guarantee  debenture  stoek. 

And  for  ollicial  quotations! in  the  following  :  — 

Columbia  Gas  and  Electricity  Co.— $50,000,000  capital  stock  in  shares  of 
$100  (renewed  application). 

Costa  Rica  Electric  Light  and  Traction  Co.,  Ltd. — Further  issue  of 
£.10,060  6  per  cent.  flrBt  debentures,  Nos.  '2,567  to  2,722  and  2,757  to  2,700  (£'100i, 
and  1,631  to  1,870  (£60). 

The  Committee  has  appointed  a  special  settling  day  as  under  : — 
Tuesday,  April  38th, — British  Electric  Transformer  Co.,  Ltd  — Further  issue 

of  16,880  ordinary  Bhares  of  £1,  fully  paid,  Nos.  119,115  to  136,879  and  185,394  to 

185,464. 

And  ordered  the  following  to  be  quoted  in  the  Official  List : — 
British  Electrio  Transformer  Co.,  Ltd.— 61.9?H  6  per  cent,  cumulative  pre- 
ference tliares  of  £1,  fully  paid,  Nos.  1  to  50,000  and  150,001  to  161,988. 

Metropolitan  Railway  Co.— Further  issue  of  266,066  8}  per  cent.  "A" 
debenture  stock. 

Shropshire.    Worcestershire     and     Staffordshire 

Electric  Power  Co.,  Ltd.  —An  extraordinary  general  meeting 
was  held  on  April  8th  at  the  offices  of  the  Electrical  Federation, 
Kings  way,  under  the  chairmanship  of  Mr.  E.  Garcke,  for  the  pur- 
pose of  considering  and  if  thought  fit  approving  the  Bill  deposited 
in  Parliament  to  confer  further  powers  on  the  company.  The 
chairman,  in  moving  the  formal  resolution  approving  the  Bill, 
said  that  it  provided  for  the  issue  of  further  shares  and  for  the 
reconversion  of  stock  into  shares,  and  contained  the  usual  clauses 
relating  to  the  isBue  of  capital.  It  also  removed  the  obligation  to 
hold  half-yearly  meetings.  It  was  a  late  Bill,  but  there  was 
nothing  controversial  about  it,  and  he  did  not  think  it  would  be 
contested  in  any  way.    The  resolution  was  carried. 

Launceston  and  District  Electric  Supply  Co.,  Ltd. — 

The  directors  in  their  second  annual  report  state  that  the  rapid  growth 
of  the  business  in  1912  was  continued  throughout  1913,  the  number 
of,  customers  at  the  end  of  the  year  was  174  and  the  lamps  4,500. 
The  tdtal  revenue  receipts  were  £959,  and  the  working  expenses 
£738,  leaving  a  net  profit  of  £220,  plus  £2  brought  forward, 
making  a  total  of  £222.  This  the  directors  recommend  should  be 
allocated  as  follows  : — 2i  per  cent,  dividend  on  ordinary  shares, 
less  tax,  £151,  carrying  forward  £72.  The  number  of  units  dis- 
tributed during  the  year  was  45,328.  The  whole  of  the  company's 
plant  and  machinery  has  been  maintained  in  perfect  order.  In 
November,  1913,  2,500  £1  5  per  cent,  preference  shares  were 
created,  and  the  whole  of  these  have  now  been  issued.  The  directors 
do  not  ask  for  any  remuneration  for  their  services. 

Direct  United  States  Cable  Co.,  Ltd.— The  directors 

report  that  for  the  year  ended  March  31st,  1914,  the  reserve  fund 
account  shows  a  balance  of  £451,491,  as  compared  with  £487,474 
at  March  31st,  1913,  a  decrease  of  £35,983,  which  is  accounted  for 
by  expenditure  in  connection  with  the  repair  of  the  main  cable  in 
mid-Atlantic  in  July,  1913.  Three  quarterly  interim  dividends  of 
2s.  each  per  share  (less  income-tax),  amounting  to  £34.301,  have 
been  declared  and  paid  during  the  year,  and  a  final  dividend  of  2s. 
per  share  (less  tax)  is  now  proposed,  making  a  total  distribution  of 
4  per  cent,  for  the  year. 

Nairobi  Electric  Power  and  Lighting  Co.,  Ltd. — 

The  directors  report  that  the  results  of  laBt  year's  working  show 
that  the  net  profits  for  1913  are  largely  in  excess  of 
those  of  1912,  and  that  in  consequence  they  have  resolved 
to  pay  by  way  of  an  interim  dividend  the  whole  of  the 
arrears  of  dividend  on  the  6  per  cent,  preference  shares  up  to  the 
end  of  1913  (24  per  cent.),  which  will  leave  a  substantial  balance 
to  be  dealt  with  as  may  be  decided  later. 

Stratford -on -Avon    Electricity    Co.,    Ltd. —  The 

directors'  report  to  December  31st,  1913,  states  that  after  writing 
off  £200  to  reserve  and  depreciation  account  and  building  sinking 
fund,  the  net  revenue  account  shows  an  available  balance  of  £480. 
The  directors  recommend  a  dividend  of  4  per  cent.,  requiring  £296, 
and  directors'  fees  absorb  £50,  the  balance,  £134,  being  carried 
forward. 

Mexican  Light  and  Power  Co.— The  directors  have 

issued  an  announcement  to  the  effect  that  as  the  conditions  in 
Mexioo  have  not  improved  they  have  now  decided  to  suspend  the 
half-yearly  payment  of  the  dividend  on  the  7  per  cent,  cumulative 
preference  shares.  The  payment  of  dividends  on  the  ordinary 
stock  was  discontinued  in  January. 


Guildford  Electricity  Supply  Ce.,  i.td.    Mr.  H.  P. 

Small;  •  y.      He  Mid 

that  tin- 1  'mi j>., ny  iiu'i  again  made  -.'••ry  Mtiafaotory  pn  ri 

pti  iiiiioiinii  >i  to  >  nspared  with  I  i  1912. 

That    was,  -atmfoctory 

increase  had  to  be  met    by   a  con  >io>rable  inoreaae  on  the  6Z| 
tun:  side,  with  tho    MSOlt   that  the  balance  applicable  for  dmtribu- 
tioii  amounted  to    41,105,    whiofa    wan    only    £91     in   OMM   of    the 
previous  year.     Tl  txpenditnre  on  r<  .'   wh 

mainly  in  respeet  Ol   0O»l  an'l  othoi  ng    to 

Othei  items  ho  said,  that  considering  all  things,  he  thought  tbey 
might  fairly  congratulate  themtelvei  that  tbfl  dixeotOH    were  able 

to  recommend  the  payment  ol  the  usual  dividend  of  6  per  oeot.  on 

the  ordinary    shares,    and  carry   forward  a  slight  increanc  I 
credit  of  the  revenue  account  for  the  current    year.       It    wan  re- 
solved that  the   remuneration   of  the  directors   DC  increased    from 
200  guineas  to  250  guineas. 

Ilalicock  \  Wilcox,  Ltd. — The  directors'  report  states 

that  the  net  profit  during  the  year  1919  amounts  to  £446,078,  plus 
£64,014  brought  forward,  making  £610,087.  The  interim  divi- 
dends of  3  per  cent,  on  the  preference  shares,  and  of  7  per  cent, 
on  the  ordinary  shares,  amounted  to  £119,200,  and  the  directors 
recommend  the  following  final  dividends  : — 3  per  cent,  on  the  pre- 
ference shares  for  the  December  half-year,  requiring  £3,000,  E  per 
cent,  per  annum  to  December  31st,  1913,  on  tne  second  preference 
shares,  £4,652,  9  per  cent,  on  the  ordinary  shares  (free  of  income- 
tax)  for  the  December  half-year,  £119,400  :  placing  to  the  reserve 
fund  £160,000,  and  granting  to  the  staff  pension  fund  £10,000. 
and  leaving  £73,835  to  be  carried  forward.  The  business  continues 
to  progress,  and  the  orders  on  hand  at  January  1st,  1914,  were  in 
excess  of  those  carried  over  at  January  1st,  1913.  "  We  are  con- 
tinuing to  enlarge  the  scope  of  our  business,  in  view  of  the  fact 
that  under  the  preeent  conditions  of  manufacturing  a  larger  out- 
put is  required  to  keep  up  our  profits.  Our  works  have  been  main- 
tained in  excellent  order,  and  extensions  have  been  carried  out.' 

Brisbane  Electric  Tramways  Investment  Co.,  Ltd. 

— The  report  for  1913  (according  to  the  Financial  Times)  states 
that  the  dividend  received  from  the  Brisbane  Tramways  Co.,  Ltd., 
amounted  to  £115,922.  There  is  an  available  balance  of  £115,848, 
which  the  directors  have  dealt  with  as  follow  : — In  allocating  to 
reserve  fund  (bringing  it  up  to  £50,000)  the  sum  of  £40,000  ;  in 
payment  of  debenture  stock  interest  £19,068,  and  of  preference 
dividend  £17,(156,  and  of  an  interim  dividend  on  the  ordinary 
shares  £18,000.  The  directors  now  recommend  a  balance  divi- 
dend of  4s.  per  share,  free  of  income-tax,  on  the  ordinary  shares 
(making  8  per  cent,  for  the  year),  and  that  £3,123  be  oarried 
forward.  The  allotment  letters  lor  the  30,000  new  ordinary 
shares  of  £5  each  will  be  posted  to  the  shareholders  with  the 
dividend  warrants. 

Thomas  Tilling-,  Ltd. — In  their  report  for  1913  the 

directors  state  that  during  the  year  the  company  has  considerably 
increased  its  interest  in  the  business  of  W.  A.  Stevens,  Ltd.,  motor 
manufacturers  and  engineers,  who  are  the  patentees  and  manufac- 
turers of  the  "  Tilling-Stevens "  motor  vehicles.  Substantial 
profits  were  earned  by  this  company  during  the  year  1913,  and 
there  is  every  expectation  that  now  the  works  are  nearly  com- 
pleted the  profits  for  the  current  year  will  show  a  considerable 
increase. 

Monte  Video  Telephone  Co.,  Ltd. — The  directors  have 

declared  interim  dividends  for  the  half-year  to  January  31st  at  the 
rate  of  5  per  cent,  per  annum  on  the  preference  shares  and  6  per 
cent,  per  annum  on  the  ordinary  shares. 

Sao  Paolo  Tramways,  Light  and  Power  Co..  Ltd. 

— The  directors  have  declared  a  dividend  of  2£  per  cent. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 
The  Stock  Exchange  returned  from  its  Easter  recess  with  more 
hope  than  conviction  that  the  long  end-April  settlement  will  bring 
out  more  business  than  it  enjoyed  before  the  holidays.  Notwith- 
standing the  abundance  of  money  and  the  difficulty  of  employing 
it  at  remunerative  rates,  there  is  still  a  disinclination  on  the  part 
of  the  investor,  and  of  the  speculative  investor  as  well,  to  embark 
"  upon  Stock  Exchange  activities.  In  some  few  markets,  particularly 
that  devoted  to  oil  shares,  noticeable  animation  prevails  ;  but  the 
business  is  very  specialised,  and  at  present  gives  little  indication 
of  broadening  out  into  a  more  general  stream. 

The  dullness  of  Consols  is  one  of  the  things  which  acts  as  a  drag 
upon  purely  investment  securities.  In  spite  of  this,  however,  new 
issues  continue  to  secure  willing  support  from  the  public.  As  an 
instance,  the  success  of  the  General  Electric  emission  may  be 
quoted,  the  subscription  lists  for  Ordinary  and  Preference  shares 
being  closed  in  advance  of  the  date  specified  in  the  prospectus,  and 
a  premium  of  6s.  being  at  once  established  upon  each  class  of 
shares. 

The  new  Connty  of  London  Electrics  are  also  better,  the  price  in 
their  case  hardening  np  to   nearly    10s.  premium,  buyers  having 
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come  along  for  these  in  preference  to  the  older  shares,  although 
realisations  of  the  latter,  in  order  to  provide  funds  to  tske  up  the 
new  issue,  have  now  ceased.  The  South  London  Preference  issue 
rapidly  went,  from  all  of  which  signs  it  m»y  be  judged  that  where 
a  olienikle  more  or  less  ready-made  can  be  appealed  to  with  an  offer 
of  shares,  there  will  be  little  difficulty  in  obtaining-  over- 
subscription. 

It  is  proposed  to  eliminate  from  the  pages  of  the  Stock  Exchange 
Daily  Official  List  the  quotations  for  Folkestone  Preference,  New- 
castle Debenture  and  Oxford  Debenture,  on  the  ground  that  no 
bargains  have  been  recorded  in  either  of  them  since  January  1st, 
1913.  Unless  transactions  are  marked  between  now  and  the  end 
of  the  month,  the  prices  for  these  shares  will  be  transferred  to 
what  is  known  as  the  "Removed  List"  of  the  Stock  Exchange 
Weekly  Intelligence. 

The  matter  is  worth  mentioning,  in  view  of  the  tentative 
proposals  which  have  been  made  lately  for  combining  some  of 
the  provincial  electric  lighting  companies  by  means  of  a  holding 
company  in  the  nature  of  a  trust.  Many  of  the  provincial  com- 
panies, of  course,  do  exceedingly  well— as  witness  the  7  per  cent, 
dividend  recently  declared  by  the  Bournemouth  and  Poole  Com- 
pany ;  but  the  shares  Beldoni  move,  because  there  is  nobody  to 
take  sufficient  interest  in  them  for  them  to  get  distributed  over 
any  wide  circle  of  holders.  It  is  argued  in  favour  of  the  proposal 
that  many  people,  particularly  in  country  localities,  would  be  glad 
enough  to  acquire  a  holding  in  a  trust  company  owning  shares  in 
first-class  concerns  paying  good  dividends  ;  and  more  will  probably 
be  heard  of  this  scheme  before  long. 

Prices  of  the  shares  in  the  Electric  Supply  market  are  generally 
steady,  though  there  is  Eome  dullness  in  Westminsters,  and  Cities 
remain  at  their  previous  quotation  of  17$.  The  withdrawal  of  the 
London  Electric  Supply  Bill  came  as  no  surprise  ;  in  fact,  its 
passage  this  session  had  not  been  generally  expected.  That  there 
will  be  some  revival  of  the  scheme,  although,  maybe,  in  another 
form,  is  likely  enough.  Westminster  Ordinary  are  .J  down  at  8$, 
but  Folkestones  hardened  to  4|.  Bournemouths  rose  to  10=1;  pro- 
bably this  price  could  be  obtained  by  a  seller. 

The  Home  Railway  market  arrived  at  the  conclusion  that  the 
Labour  trouble  on  the  South  Yorkshire  Coalfield  was  not  likely  to 
be  either  extensive  or  prolonged.  With  the  Easter  prospects  in 
ei&;ht,  and  in  spite  of  half-hourly  changes  in  the  weather,  prices 
were  advanced,  on  the  idea  that  bumper  traffics  would  be  secured, 
or,  at  any  rate,  that  the  newspapers  which  publish  railway  adver- 
tisements could  bs  relied  upon  to  write  up  the  holiday  traffics  in 
their  usual  boom  style. 

With  the  improvement  in  the  heavy  stocks  came  modest  advances 
in  the  Undergrounds.  The  opening  of  the  new  loop  at  Charing 
<ro>s  had  a  strengthening  effect  upon  t'nderground  Electric  shares, 
the  "  A  "  variety  hardening  to  9s.  3  ).,  while  the  £10  shares  rose 
103.  and  G  per  cent.  Income  bonds  gained  l.J.  London  and  Subur- 
ban Tractions  have  dropped  a  little.  London  United  Tramways 
Debenture  is  a  point  down.  Vague  rumours  about  "  funding  the 
dividend  arrears"  helped  the  advance  in  I'nderground  Electric 
£10  shares.     Nothing  tangible  seems  to  be  known. 

The  Marconi  market  was  further  upset  by  the  official  announce- 
ment that  the  American  Marconi  Company  would  not  pay  any 
dividend  on  its  Ordinary  shares  in  respect  of  the  eleven  months 
to  December  31st,  1913,  In  the  previous  year,  2  per  cent,  was 
paid  ;  but  for  1913  the  company  earned  a  shade  less  than  this  on 
its  capital,  and  the  figures  in  the  balance-sheet  evidently  frightened 
nervous  holders,  for  the  price  dropped  to  16s.  This  had  the  effect 
of  bringing  the  parent  shares  on  offer  at  8}},  while  Canadians  were 
dull  at  8s.  6d.,  though  there  has  been  a  slight  recovery  from  the 
lowest  prices  since  the  American  Company's  report  appeared.  It 
is  announced  that  the  parent  company  has  just  received  a  con- 
tract from  the  Government  for  erection  of  another  station  at 
Stonehaven. 

The  Telegraph  market  as  a  whole  is  quietly  firm,  business,  how- 
ever, having  been  on  retail  lines,  and  changes  in  quotations  being 
bo  email  as  scarcely  to  call  for  mention.  The  Direct  United 
States  Cable  Company  has  declared  a  dividend  of  2s.  a  share, 
making  4  per  cent,  for  the  year,  which  wbb  in  accordance  with 
market  expectations.  The  report  is  a  satisfactory  one.  Western 
Telegraphs  are  moving  up  again. 

The  Mexican  see-saw  this  time  has  tipped  against  the  share- 
holders in  the  various  companies.  Falls  have  occurred  of  3  in 
Mexico  Trams,  of  1  in  Mexican  Ivghtand  Power  Common,  and  3  in 
the  Preferred  shares.  Although  another  assurance  has  been 
received  from  one  of  the  many  generals  in  the  field,  to  the  effect 
that  British  property  is  to  be  respected,  the  action  of  the  U.S. 
Government  in  sending  its  fi>et  to  Mexico,  is  fraught  with  too 
many  possibilities  for  the  market  in  all  Mexican  securities  to  be 
anything  but  nervous.  Shawinigan  Water  new  stock  is  officially 
valued  at  12  premium  for  temporary  purposes,  and  the  price  of  the 
old  shares  (138)  is  ex  dividend  and  fx  rights.  Brazil  Tractions 
have  also  receded  a  little,  on  the  vagaries  of  the  rate  of  exchange. 
The  fall  in  other  Brazilian  securities,  however,  has  been  checked. 

Babcock  &  Wilcox  fell  sharply  to  3,  a  drop  of  fa  on  the  declara- 
tion of  a  dividend  of  9  per  cent.,  making  16  per  cent,  for  the  year, 
the  same  as  that  for  the  previous  12  months.  Better  results  than 
this  had  been  expected,  and  the  market  in  the  North  was  evidently 
upset.  On  the  other  hand,  Brush  Debentures  of  both  kinds  have 
been  put  up,  on  the  appearance  of  a  favourable  report,  which  had 
the  effect  of  raising  the  quotations  of  both  stocks  to  the  extent  of 
3  points.  Castner-Kellners  are  also  harder,  and  Calender's 
Preference  advanced  to  .">,'.  Kdison  &  Swan  receded  to  the  nominal 
price  of  Is.  3d  ,  and  British  Westinghouse  Preference  have  gone 
back  fa  further  sellers  having  come  in  on  the  top  of  the  rise 
brought  about  by  the  improved  position  of  the  company,  as  shown 
by  the  recently-issued  figures. 


MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making  nse  of  the  figures  appearing 
in  the  following  list,  that  ill  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday.  April  15th. 

CHEMICALS.  *0. 

Latest 
Price. 

Fortnight's 
(no.  or  Deo. 

a  Acid,  Hydrochlorlo 

per  owl, 

6/- 

22/- 

per  lb. 

m. 

per  cwt. 

6/6 

42/- 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£8010 

M 

£6  6 

a  Bisulphide  of  Carbon 

„ 

£18 

£17  10 

H 

£22 

10s 

dec. 

£30  10 

a      „      White  Sugar 

n 

£26 

£82 

per  gal. 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb, 

8Jd. 

# 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

. 

per  lb, 

Bid. 

a        ii       Perchlorate         ..        .. 

M 

Bid. 

a  Potassium,  Cyanide  (98/100  %) . . 

„ 

7*d. 

(for  mining  purposes  only) 

per  cwt, 

75/- 

, 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

„ 

£8  10 

a        „        Recovered 

M 

£6  10 

. 

N 

£6 

# 

a  Soda,  Caustic  (white  70/72  %)   . . 

„ 

£10 

per  lb. 

88d. 

, 

per  ton 

£2  6 

. 

a  Sodium  Bichromate,  casks 

per  lb, 

Bd. 

• 

METALS.  <tc, 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£86 

6           „           Wire,  in  ton  lotB  1 

£112 

(1  tol4  8.W.G.)J 

" 

b           „           Sheet,  in  ton  lots   . . 

M 

£112 

p  Babbitt's  metal  ingots     . . 

.. 

£60  to  £221 

c  Brass  (rolled  metal  T  to  12"  basis) 

per  lb. 

714, 

.. 

c      M     Tube  (brazed)        .. 

H 

<J.;d. 

c     ,i         ii     (solid  drawn)          . . 

„ 

8d. 

Jd.  inc. 

7fa. 

c  Copper  Tubes  (brazed) 

„ 

10d. 

c        H           H      (solid  drawn) 

„ 

lOd. 

g        „      Bars  (best  selected) 

per  ton 

£82 

£'2  inc. 

M 

£82 

£2  inc. 

£82 

£1  inc. 

d       „       (Electrolytic)  Bars 

„ 

£68 

£1 10  inc. 

d                          „            BheetB 

N 

£FU 

£1  10  inc. 

d       „                 „           Rods 

M 

£7B  10 

£1  10  inc. 

d       „                 „           H.C.  Wire 

per  lb, 

Ma. 

Jl<\.  inc. 

H 

4/8 

4/- 

n  German  Silver  Wire        ..        .. 

1/10 

„ 

7/- 

A  India-rubber,  Para  fine  .. 

„ 

2/112 

jd.  dec. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

60/11 

2d.  inc. 

„    Wire,  galv.  No.  8,  P.O.  qual. 

M 

£14 

M 

£18  10  to  £18  15 

£2  dec. 

m  Manganin  Wire  No.  28  ..        .. 

per  lb. 

6/6 

per  bot, 

£7 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  8s, 

e      h                 h             ii       medium 

„ 

8/6  to  6/- 

e     ..               „            „      large   .. 

M 

7/6  to  11/- 

o  Nickel,  sheet,  wire,  &c 

M 

8/6  to  4/6  nom 

p  Phosphor  Bronze,  plain  castings 

M 

1/1  to  l/HJ 

p         „            „    rolled  bars  &  rods 

M 

1/01  to  1/2 

,, 

p         „           „  rolled  strip  &  sheet 

„ 

1/24  to  1/6J 

-. . 

per  oz. 

186/- 

d  Silloium  Bronze  Wire      .. 

per  lb. 

lOgd. 

t9 

r  Steel,  Magnet,  In  bars     ..        .. 

per  ton 

£66 

g  Tin,  Block  (English) 

_ 

£lGGto£167 

il'dec. 

a    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/4 

p  White  Anti-friotion  Metals 

per  ton 

£44  to  £194 

a  Zinc,  Sh't  (Vlellle  Montague  tnd .) 

f» 

£25  12  6 

Quotations  supplied  by— 


a  G.  Boor  ft  Co, 

b  The  British  Aluminium  Co.,  Ltd, 

c  ThoB.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  ft  Co. 

e  F.  WlggtnB  4  Rods. 

/India-Rubber,   Gntta-Perrha    led 

Telegraph  Works  Co,,  Ltd, 
g  James  4  Bbakspeare, 
h  Elward  Till  a  Co. 


/  Boiling  &  Lowei 

k  Morris  Ashby,  Ltd, 

/  Riobsrd  Johnson  a  Nephew,  Ltd, 

m  W.  T,  Glover  ft  Co..  Ltd. 

n  P,  Ormisten  4  Fens 

o  JohDBcn,  Maltha;  ft  Co,,  Lid 

r  W,  F.  Derr  It  A  Oo. 


Oldham,  Ash ton  and  Hyde  Electric  Tramways,  Ltd. 

— In  their  report  for  1913  the  directors  state  that  the  total  revenue 
was  £36,496,  and  the  expenditure  (including  £1,600  for  debenture 
interest  and  £4,500  placed  to  provision  for  renewals  account) 
£28,816,  leaving  a  net  profit  of  £6,679,  plus  £218  brought  forward. 
The  directors  propose  to  place  to  reserve  fund,  £1,250  ;  dividend, 
5  per  cent,  per  annum  on  the  cum.  preference  shares,  £2,500  ; 
dividend  on  the  ordinary  shares  7  per  cent,  per  annum  for  the  six 
months  to  December  31st,  making,  with  the  interim  dividend,  6 
per  cent,  for  the  year,  £3.000  ;  leaving  to  be  carried  forward  £147. 
During  the  year  £192  was  expended  on  capital  account.  The 
directors  ask  sanction  to  the  conversion  of  the  preference  and  ordi- 
nary shares  into  shares  of  £1  each.  The  increase  in  the  traffic 
receipts  of  £1,009  is  due  to  the  general  prosperity  of  trade  in  the 
district.  £4,500  has  been  charged  through  the  revenue  account  to 
renewals  account,  as  compared  with  £4,000  for  1912. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


Bath  Trams,  Prof.  Ord.   .. 

Do.    8%  Prof 

Do.    4J%  Dob 

Brit.  Eloc.  Trao.,  6  %  Pref. 


Do. 
Do. 
Do. 
Do. 


Do. 
Do. 

Do. 


Doferrod 
Do.  6  %  Cum.  Pr'f. 

7%Non-Cum.  Pr'f. 
S  %  Perp.  Deb.     . . 
no.  4J%2ndDeb. 

Central  London  Railway,  Ord. .. 
Do.    Qtd.  Assented 

Do.    Pref 

Do.     Ord.  Assented 

Def 

Otd.  Assented 

4  %  Deb 

City  &  8.  London,  6%  Pref.,  1891 
Do.        Do.  1896      .. 

Do.        Do.  1901      .. 

Do.        Do.  1908      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  6  %  Deb.    . . 
London  and  Suburban,  Ord. 
Do.  Do.    5  %  Cum.  Pref. 

Do.  Do.    44  %  1st  Deb.  . . 


100 

100 
100 


LOO 
LOO 
100 
100 
100 
100 
100 

UK) 


100 
100 


Dividends 
for 


Closing 
Quotations 
April  14th. 


70  —  iry 
16J-  174 

64-  84 
89  —  92 

66  —  69 
98  —  95  xd 
73  —  83 

67  —  62 

81  —  83 

68  —  78 

82  —  84 
40  —  45 
79  —  81 
97  —  !«> 
95  —  97 
91  -  91 
19  —  92 
89  —  99 
88-90 

i-  i 
66  —  70 
2  —    24 

71  —  76 
87  —  89 

A—  -* 
i§-  ?S 
78  —  8:3 


Kr  ... 

Present 

+  or 

Yield 

Fall 

p.o. 

£  s.  d. 

Nil 

6  18     4 

+  1 

6    0    0 

fi  if)    6 

6     18 

B     1    0 

6    9    9 

4  16    9 

4  Hi    6 

6    9    7 

4  15    8 

4    9    0 

4  18    7 

4     0  10 

6    8     1 

-1 

6    6    6 

6    8    8 

6    8    8 

4    9    0 

8    0    0 

6    8    7 

6    0    0 

5    6     8 

6  12     4 

zt 

6  1ft    0 

6    8    6 

London  Eleo.  Railways,  4  %  Deb. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Consol.  .. 

Do.    Surplus  Lands 

Do.    8*  %  Oob 

Do.    84  %  Pref 

Do.    84  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien 

Do,     4i  %  First  Pref 

Do.    8j%Gtd 

Metro.  Elec.  Trams,  44  %  Deb, 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6  %  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref, 

Do.    4  %  Deb 

Underground  Eleo.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb, 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding).  Ord. . . 

Do.    6%  Pref 

Do.    44%  Deb 


Stock 

Dividends 

Share. 

for 

, 

1912. 

1918. 

100 

4 

4 

100 

4 

4 

100 

IB 

u 

100 

n 

24 

100 

8a 

.'X 

100 

81 

8A 

100 

h| 

84 

100 

Nil 

100 

6 

8 

100 

4 

4 

100 

4 

4 

100 

*J 

4r 

100 

3 

4 

100 

a 

*i 

100 

6 

6 

1 

84 

1 

6 

6 

100 

1 

H 

6 

6* 

100 

4 

4 

10 

!/• 

100 

8 

6 

100 

44 

44 

100 

6 

6 

6 

Nil 

6 

8 

4 

100 

*i 

44 

Closing 

Qui, lulu, nil 
April  14th. 


90  -  M 
59  —  6H 
421-  m 

68  -  66 
87  —  89 


H 


H 


m  -  Efl 

29i-  i!lj 
188  —141 
98  —  96 
97-99 
84-87 
74  —  76 
89  —  92 
854-  884 

84^ 
«-      I 

66  —  70 

38-     8>j 

A-     i 

112  -114 
99J-1014 
914-  921 


BiM 

■f  or 

Fall 


:i 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pre*. 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do     6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traction,  Light  and  I 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  RIy.,  Def.    .. 

Do.    Pref.  Ord 

Do.     6%  Pref. 

Do.    4*  %  1st  Mort.  Deb. 

Do.    4j  %  Vancouver  Deb.    . . 

Do.    4|%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electrio  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  RIy.,  5  %  Bonds  . . 
Ealgoorlie  Elec.  Trams   .. 

Do.    5%  A  Deb 

Do.    6%BDeb 


5 
6 

at 

S, 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

5 

5 

10 

6 

6 

100 

** 

44 

100 

6 

b 

$100 

6 

6+ 

6 

8 

8 

5 

6 

5 

100 

4* 

a 

100 

8 

100 

« 

6 

100 

5 

fi 

40 

44 

44 

100 

44 

44 

100 

4-f 

4i 

5 

74 

'.14 

6 

6 

5 

100 

44 

44 

1 

6 

5 

5 

6 

6 

100 

4 

4 

100 

6 

5 

$1000 

6 

6 

1 

N 

100 

fi 

6 

100 

8 

48-  41 
4,e„—  4& 
924—  944 
97  —100 
964—  934 
103  —106 
10f-  114 


74—    8 

4J-    E| 

98  —101 

117  —121 

105  —109 

10a  -105 

98  —101 

94  —  98 

934-  954 

7—74 

5  —     5J 

96  —  99 

8-     3 

61-  64 
91  —  96 
89  —  93 
984—  974 

0-      A 
86  —  90 
10  —  20 


6  12  10 

.        6    0    7 

4    4     8 

4  10    0 

.       fi     1     6 

4  14    3 

6    4    4 

4  13    3 

fi    0    0 

4     7     12 

5    0    0 

4  13    0 

4     9    1 

.       6  12    4 

5  10     1 

+ 

1       4  15    2 

4    9     1 

4  12    0 

4    9    1 

+ 

16    6    8 

4  15    3 

.       4  11    0 

.        6  13    4 

4  10  11 

4    3    4 

6    7    8 

.        fi    2    6 

Nil 

.       6  11     1 

Nil 

La  Plata  Eleo.  Trams,  Ord. 

Do.     Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.,6%  Cum. Pref. 
Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Eleo.  F  lys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  .. 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  | 
6  %  Bonds  I 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  1 
5  %  1st  Deb.  J 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Elec.  RIy.,  4J  %  Deb. 


1 

1 
1 

Y 

6 

6t 

1 

6 

6 

100 

5 

6 

6 

6 

6 

100 

6 

6 

100 

B 

6 

$1000 

6 

5 

$100 

7 

7 

e 

6 

100 

0 

6 

6 

10 

10 

fi 

6 

6 

100 

6 

fi 

e 

6 

6 

100 

44 

44 

6 

6 

100 

6 

6 

$500 

6 

6 

100 

6 

6 

100 

6 

5 

6 

7 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.— HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44  %  Deb.  Stock 
Brompton  &  Kensington,  Ord,  . . 

Do.    7  °l  Cum.  Pref 

Central    Electrio  Supply,   4  %  | 

Guar.  Deb. ) 

Charing  Cross,  West  End  &  City 

Do.    44%  Cum.  Pref 

Do.     "  City      Undertaking  "  ] 
44  %  Cum.  Pref.  I 

Do.    Do.    4%  Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  of  London,  Ord 

Do.     6%  Pref 

Do.    44%  Deb 

Do.    44  %  Seoond  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.    .. 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    44%  First  Deb 


10 

6 

7 

10 

44 

44 

10 

ft 

6 

Stock 

44 

44 

6 

10 

10 

6 

7 

7 

100 

4 

4 

5 

5 

6 

6 

44 

44 

fi 

44 

44 

100 

4 

4 

6 

5 

5 

Stock 

44 

44 

10 

9 

10 

10 

6 

6 

Stock 

fi 

5 

100 

44 

44 

10 

6 

7 

10 

6 

6 

Stock 

a 

44 

Stork 

44 

£3 

6 

6 

6 

E 

100 

44 

44 

6 

6 

6 

6 

fi 

6 

100 

44 

44 

+  i 

6    7    4 

4  10    0 
6  11     7 

+  1 

4  11     9 

5  8    1 
4     0    0 

4  4    8 

5  11    7 

4  10    0 

5  0    0 

4  6     1 

5  0    0 

4  10    0 

5  11     1 
4    7    8 
4    7    4 
4    8     1 

6  13    2 
4  19    0 
4    5    9 
4    7    6 

Nil 

7  12 

6  *8    6 

+  4 

6    3    1 
fi    fi    8 
4  14    9 

Hove    ..        .. 

Kensington  &  Knightsbridge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  44  %  Deb.  . . 
London  Electric,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    34  %  Mort.  Deb 

North  Metropolitan  Power  Sup- ) 

ply,  5  %  Mortgages  (Red.)  J 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Prof 

Do.    34  %  Deb 

South  London,  Ord. 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.  41  %  First  Deb.  Stook  .. 
Urban,  Ord 

Do.    6  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


5 

8 

9 

6 

H 

9 

Stook 

4 

4 

Stock 
8 

4 

44 
3 

6 

6 

6 

Stook 

4 

4 

6 

4} 

44 

6 

Stock 

44 

44 

Stock 

34 

34 

100 

fi 

5 

10 

6 

6 

6 

7 

7 

fi 

10 

12 

E 

7 

7 

100 
4 

84 
64 

it 

100 

5 

6 

1 

7 

7 

100 
£3 

Nil 

4 

6 

8t 

4 

100 
6 

44 
10 

ft 

6 

44 

44 

84- 

9 

74- 

8 

B0  - 

92 

76  - 

to 

18- 

It 

4*- 

92  — 

96 

88- 

38 

44- 

5 

97  - 

100 

83  - 

86 

LOO  — 

103 

93—  104 

^ 

f 

ea- 

74 

rn  - 

86 

2?- 

»* 

m  - 

101 

ii3*- 

1A 

914- 

974 

1  — 

8 

24  — 

Sxd 

85  — 

88 

*- 

6A- 

ft 

-1 


*  Unless  otherwise  etat<  d.  all  shares  are  tally  paid.       t  Interim  Dividend.        t  And  Funded  Certs. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Contmwd.) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Stook 

Dividends 

Closing 

Present 

Stock 

Dividends 
for 

Closing 

Rise 

Present 

NAME. 

or 

Quotations 

•*  or 

Yield 

NAME), 

or 

Quotations 

+  or 

Yield 

Share. 

April  Uth. 

Fall 

p.o. 

Share. 

April  14th. 

Fall 

p.o. 

Adelaide,  6  %  Prof 

6 

e 

6 

5  -     6J, 

B  14    8 

Monterey  Rly.,  Light  &  Power,  1 
B  %  1st  Mort.  Deb.  J 

100 

1919. 

1913. 

6 

E4  —  69 

£  s.  d. 

Calcutta,  Ord 

S 

«4 

et 

78-    8 

6    6    3 

6 

6 

5 

5  -     51 
90*  -  92 J 

4  15    8 

Montreal,  Lt.,  H.  and  Power  .. 

$100 

9 

10) 

228  -283 

-2 

4    5  10 

Calgary  Power,  1st  Mort.  Bda.  .. 

100 

E 

E 

E    8    0 

Northern,  Lt.,  Power  and  Coal,  1 

$500 

6a 

la 

10  —  20 

Canadian  Hon.  El.  Com 

$100 

7 

H 

111  -115 

6  16    9 

5  %  1st  Mort.  Bonds  J 

Do.    7  %  Pre! 

$100 

7 

7 

119  —124  xd 

B    9    B 

Stock 

10 

245  —265 

3  18    5 

Cordoba  Lt.,  PowtrandT.,  Ord. 

1 

6 

A-     B 

7  12    0 

Do.    6%  Non-Cum.  Pref. 

Do. 

6 

6 

103  —108 

6  11     1 

Do.    6%  Deb 

100 

5 

6 

87  —  90  xd 

6  11    1 

Do.    6%  Deb.  Stock     .. 

Do. 

E 

B 

101  -108 

4  17    0 

Elec.  Lt.  and  P.  of  Cochabamba,  1 
6  %  Bonds  1 

100 

6 

6 

87  —  89 

6  14  10 

Roy.  Eleo.  Co.,  Montreal,  44  %  1 
1st  Mort.  Deb. ) 

100 

4 

44 

100  —102 

4     8    3 

Eleo.  Supply  Viotoria,  6  %  1st ) 

100 

6 

E 

91  —  94 

B    6     5 

Sbawinigan  Water,  Capital 

$100 

64 

6 

186  — 140  xd 

4    5    9 

Mort.  Deb.  1 

Do.    6  %  Con.  1st  Mort.  Bonds 

$500 

6 

b 

107  —109 

4  11     7 

Elec.    Dev.    Ontario,    6   %    1st) 
Mort.  Bonds  I 

$500 

6 

E 

934-954 

B    4     9 

Do.    4*  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 

Stock 
Do. 

t 

i\ 

101  -103 
95  —  97 

4    7    8 

4  12    9 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 
Do.    6%Pref 

10/- 

1 

Nil 
6 

6t 

tl~      ft 

Nil 
10  11  10 

Vera  Cruz  Lt.,  P.  and  T.,  B  %  [ 
1st  Mort.  Deb.  J 

100 

6 

E 

87  —  89 

—1 

6  12    4 

Kaministiquia  Power,  6  %  Q,  Bs, 

$500 

a 

E 

102  —104 

4  16    2 

Victoria  Falls  Power,  Pref. 

1 

6 

6 

a-  n 

7  13    4 

Madras,  Ord.           

6 

Nil 

4-    i| 

1034  -1064 

West  Kootenay  Power  and  Lt.,  \ 
1st  Mort.  6  %  Gold  J 

100 

6 

6 

102  —104 

S  15    5 

Melbourne,  6  %  1st  Mort.  Deb. . . 

100 

6 

S 

4  14    0 

Mexican  El.  Lt.,  6%  1st  M.  Bds. 

6 

5 

BS  —  70 

7    2  10 

Mexican  Lt.  &  Power,  Common 

$100 

4 

4t 

38  —  4:1 

-4 

Do.    7  %  Cum.  Pref 

$100 

7 

7 

75  —  80 

-8 

8  15    0 

Do.    6  %  1st  Mort.  Gold  Bds. 

6 

6 

78  -  83 

6    0    6 

Do.    5  %  3nd  Mort.  Bonds    . . 

100 

5 

6 

65  —  69 

7    4  11 

MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcook  &  Wiloox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    B  %  Prior  Liens  Debs,  . . 

Do.     Deb.  Stk 

B.l.  &  Helsby  Cables 

Do.    Pref.  

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien     .. 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.     5  %  Prior  Lien  Deb. 

Lo     44%  Deb 

Do.    4j  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

fi 

6 

1 

16 

Hit 

1 

6 

6 

1 

6 

1 

8 

6 

100 

B 

E 

100 

6 

6 

6 

10 

13 

5 

6 

fi 

100 

4* 

3 

100 

*? 

2 

Nil 

100 

4 

4 

100 

6 

n 

1 

1 

2 

Nil 

100 

fi 

E 

100 

a 

44 

100 

44 

B 

15 

6| 

E 

E 

E 

100 

44 

44 

1 

30 

22$ 

100 

44 

44 

7.1  - 

100  - 

2/-- 

8/- • 


112- 

6  - 
97  - 

23- 

104  - 


71 

8  5  0 
6  17    2 

■    8A 

1,'n 

-,, 

5  4  5 
4    8    6 

•  1,1,  xd 

4  11     4 

-   5Jxd 

6    3    9 

-  99 

6    10 

-  93 

6     7    6 

9* 

-   fi 

6  18    4 

4  14     1 

-104 

4    6    9 

94 

4  15    9 

•    14 

— ;«, 

6  13    4 

-  75 

B    6    8 

103  xd 

6  16    6 

3/- 

Nil 

8/6 

Nil 

•     i 

Nil 

-86 

6  17     8 

-  46 

+  8 

9  15    8 

-  80 

+8 

15    0    0 

■  124 

6    0    0 

■    6i 

4  16    6 

1C0 

4  10     0 

■    2J 

+  4 

-107 

4     4     1 

Crompton  &  Co.,  Deb,  .. 
Dick,  Kerr 

Do.    Prof 

Edison  &  Swan,  A,  £1  paid 

Do.    fully  paid     ..        .. 

Do.    4%  Deb 

Do.  6  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.     Deb 

General  Electrlo,  6  %  Pref, 

Do.    Deb 

Henley's,  Ord,         ..        .. 

Do.    Pref 

Do.    Deb 

India-Rubber,  G,  &  T, 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cam.  Pref. 


100 

E 

6 

1 

Nil 

1 

fi 

6 

B 

Nil 

6 

Nil 

100 

4 

4 

100 

B 

fi 

1 

E 

1 

7 

10 

7 

100 

fi 

10 

8 

100 

4 

6 

15 

20 

6 

44 

44 

100 

*k 

$ 

10 

74 

•ft 

10 

B 

12 

20 

20 

100 

4 

100 

4 

100 

TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     E  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

•Do.    Dcf 

Anglo  -  Portuguese    Tel.,    fi    %1 
Mort.  Deb.  / 

Chili  Telephone 

Commercial  Cable,  8tlg.  4  %  Deb. 
Cuba  Telegraph 

Do.     10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  4*  %> 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.     4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common    . . 

Do.  4  %  Cum.  Pref 


1(1 

44 

44 

Stock 

6 

6 

$101 

8 

8 

$1000 

4 

4 

Stock 

H 

8 

Do. 

fi 

6 

Do. 

80/- 

30/- 

100 

6 

6 

6 

B 

Stock 

4 

4 

10 

8 

fit 

10 

10 

10 

E 

4 

4 

6 

10 

10 

10 

4 

4 

100 

44 

44 

Stock 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

8 

6t 

10 

6 

6 

10 

20 

20 

26 

18 

6t 

$100 

B 

6 

$100 

4 

4 

55-  6t 
94  -  97 
123  —126 
91  —  94 
64  -  67 
1C9  —110 
28J-  24  J 
1C2  —104 
71- 


r'M 


S3] 


16!  -  16| 
84—  4 
74-     8 

fil-   74 

97  —  99 
182  -185 
774-  794 
86  —  98 
128-  12} 
944  -  9i; '. 
114  ll| 
124-  18 
82—84 
68  -  60 
85  —  88 
70  —  73 


7    4    0 

6     3    0 

+  1 

6    7    0 
4     5     8 
4     9    7 
6    9    4 

+  1 

6    3    9 
4  16    a 
6    5    0 
4  17    0 
6    8    1 
6  19    B 
B    0    0 
6    5    0 
6  12    4 

4  10  10 

5  8    8 
4    8     1 

4     1     B 

6  8    9 
4     3    0 

-  i 

E     3     1 
4  19     4 

B  17    8 
B    8    4 
B  13    8 
B    9    7 

Marconi's  Wireless  Telegraph  .. 
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Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


A  new  <  iaenial  >trraph  Projector. — A  new  type  of 

moving  film  projector,  which  has  been  particularly  designed  for 
lecture  and  educational  purposes  by  Messrs.  L.  Kamm  k  Co.,  the 
patentees,  was  recently  demonstrated  at  the  Polytechnic,  Regent 
Street  The  apparatus  embodies  a  device  by  which  the  film  can  be 
■topped,  when  required,  without  the  danger  of  a  celluloid  film 
catching  fire  or  of  the  gelatine  crating  melting  in  the  case  of  a 
non-flam  film,  and  thus  allows  time  for  the  lecturer  to  demonstrate 
any  special  feature  of  the  picture.  This  result  is  obtained  by 
using  a  special  form  of  shutter,  nituated  behind,  and  in  close 
proximity  to,  the  film,  each  shutter  blade  being  formed  of  two  or 


more  fan-shaped  sectors.  The  shutter  blades  not  only  intercept  a 
large  amount  of  heat  in  revolving  past  the  gate,  but  also  blow 
air  on  to  the  film  and  keep  the  gate  cool  as  well.  The  shutter  is 
driven  from  the  main  projector  drive  and  clutched  to  the  film  driving 
mechanism,  and  the  clutch  can  be  operated  either  by  hand,  or  by 
an  electromagnet  controlled  from  a  distance  by  the  lecturer,  this, 
of  course,  stopping  the  film,  while  the  shutter  continues  to  blow 
air  on  to  it.  Incidentally,  the  numerous  and  lengthy  sub-titles 
which  occupy  a  considerable  amount  of  film  can  be  replaced  with 
a  very  short  title  section".  The  arrangement  will  undoubtedly 
add  to  the  value  of  the  moving-picture  demonstrations  for  many 
purposes. 
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REVIEWS. 


Application    oj    Power    to    Rami    Inn/sport.      By 
H.  E.  Wimperis,  M.A.,  M.I.E.E.    London:  Con 
stable  and  Co.,  J. id.    Price  4s.  6d.  net. 
The  electrical  engineer,  in  perusing  th 
six  lectures  delivered  by  Mr.  Wimperis  at  the  Fins 
bury   Technical   College   in    mi,;,   which    form   the 
basis   of   the   work    under   review,    naturally    turns 
firs)  to   learn  something  of  the  author's  views  on 
the  subjeel  of  the  application  of  electric  power  to 
road  transport. 

Up  to  the  present  time,  as  the  author  says,  "  little 

has  been  written  upon  this  subject,"  and  "there 
is  a  paucity  of  published  experimental  data  to  serve 

as  a  substantial  basis  for  design."  Bui  of  petrol- 
electric  systems  more  is  known,  and  Mr.  Wimperis 
goes  into  details  of  the  Tilling-Stevens,  Thomas  and 
Macfarlane-Burge  systems,  details  that  are  pre- 
sented in  a  handy  form  for  comparative  purposes', 
( )f  electric  road  vehicles  pure  and  simple  there  are, 
of  course,  only  two  main  types  the  storage  bat- 
tery vehicle  and  the  trolley  omnibus.  Of  the  former 
we  are  told  that  20,000  are  in  use  in  the  United 
States — a  remarkable  contrast  to  the  undeveloped 
state  of  the  electric  vehicle  industry  in  this  country, 
though  possibly  the  advent  of  the  Edison  battery 
may  improve  our  position.  Mr.  Wimperis  shows 
that  with  energy  at  £d.  per  unit  an  electric  vehicle 
weighing  29  cwt.  can  be  run  for  o.i67d.  per  ton- 
mile,  the  best  figure  for  a  corresponding  petrol 
vehicle  being  o.25d.,  which  demonstrates  that  the 
electrical  vehicle  should  be  able  to  hold  its  own  as 
far  as  power  costs  are  concerned. 

Trolley  omnibuses,  we  agree,  have  not  been  run- 
ning long  enough  to  enable  complete  comparisons 
to  be  made  with  existing  electric  tramways.  The 
system  certainly  does  not  present  any  special  prob- 
lems of  scientific  interest,  since  its  electrical  side 
is  so  similar  to  that  of  the  electric  tramcar,  which 
has  already  been  brought  to  a  high  state  of  per- 
fection. 

As  the  inventor  of  the  accelerometer  which  bears 
his  name,  and  which  is  adequately  described,  Mr. 
Wimperis  has  much  to  say  on  the  subject  of  road 
tests  and  how  these  should  be  carried  out.  Ik- 
suggests  an  ingenious  method  of  testing  on  the 
road  a  car's  potential  hill-climbing  powers  in  level 
country  where  no  road  undulations  are  available. 

Much  of  the  volume  is  of  an  elementary  and 
historical  character— we  are  reminded  again  of 
Macaulay's  moralizing  on  the  advantages  of  inter- 
communication of  peoples — but  nevertheless  it  is 
well  and  interestingly  written,  and  is  quite  up-to- 
date,  details  being  given  of  recent  official  trials  con- 
ducted by  the  Technical  Committee  of  the  Royal 
Automobile  Club. 


The  Practical  Metallography  of  Iron  and  Steel.  By 
John  S.  G.  Primrose,  A.R.T.C.,  A.I.M.M.  Man- 
chester Scientific  Publishing  Company.  Price 
3s.  net. 

Metallography  is  one  of  the  newest  sciences,  and 
one  which  is  of  immense  practical  value.  So  accus- 
tomed have  we  become  to  judging  metals  by  their 
structure  as  revealed  by  the  microscope  instead 
of  by  fracture  only,  that  it  is  difficult  to  believe 
that  twenty  years  ago  the  science  of  metallography 
was  practically  unknown. 

Every  steel  works,  and  most  important  engineer- 
ing works,  nowadays  employ  skilled  metallo- 
graphists,  whose  business  it  is  to  examine  under  the 
microscope  specimens  of  the  metal  produced  or 
worked,  and  generally  to  obtain  by  photographic 
means  a  permanent  record  of  the  metal  examined. 

How  such  practical  work  is  best  undertaken,  in 
the  light  of  the  latest  researches,  is  well  explained 
by  Mr.  Primrose  in  the  book  under  review,  with  the 


aid  of  a  wealth  of  microphotograpb  ,  of  the  exccl- 
lence  ol  which  1 1 1*- 1  <•  will  beni  to  doubt  when 

it   is  said   that   the   majority  ol   '  1     that 

pioneer  in   the   world   of  metallo  fohn 

Edward  Stead.     I  he  name  ol  the  latti 

for  the  hi    t    tunc  tO   I"'   i  :nrd 

word  "  Steadite,"  mean  of  iron  pi 

phide  #nd 
Mr.  Primrose's  chapter  on  the  heat  treatment  of 

iron  and   steel  is  very  helpful,   for  JO  much  dep< 
nowadays  on  the  exactness  of  the  thermal  treatment 
of   metals,    many  of   the   newer  alloy    steels   heing 
ruined  if  the  heating,  quenching,  and'  reheating  arc 
no!  done  with  absolute  precision. 

We  do  not  remember  having  seen  the  subji 
the  pathology  of  iron  and  steel  dealt  with  so  fully 
before,  and  commend  this  feature  of  the  pre 
work.  It  would  be  desirable  if  the  specimens  ex- 
amined by  Mr.  Primrose  could  be  used  to  form  the 
nucleus  of  a  Pathological  Museum  of  Iron  and  Steel 
similar  to  that  established  for  the  non-ferrous  metals 
by  the  Institute  of  Metals. 

In  an  Appendix,  the  author  deals  with  the  latest 
metallographic  apparatus,  but  we  would  suggest 
that  in  future  editions  the  advertisements  appearing 
opposite  the  text  in  this  section  should  be  placed 
elsewhere.  It  is  quite  unusual  in  a  work  that  has 
claims  to  be  of  a  scientific  character  for  advertising 
matter  to  be  interleaved  as  has  been  done  by  the 
publishers  of  Mr.  Primrose's  otherwise  commend- 
able little  handbook. 


Electrical  Meters.    By  Cyril  M.  Janskv,  B.S.,  B.A. 

London:    Hill  Publishing  Co.     Price  10s.  6d.  net. 

Why  do  all  the  good  books  come  from  America? 
We  do  not  wish  to  say  that  all  the  books  that  come 
from  America  are  good,  even  when  they  are  techni- 
cal ;  but  of  useful  books,  serious  contributions  to 
technical  literature,  by  competent  and  responsible 
authors,  there  is  decidedly  a  boom  over  there  and 
a  slump  in  this  country.  So,  at  least,  it  appears  to 
a  fairly  busy  reviewer.    4k 

The  present  work  is  by  the  Associate  Professor 
of  Electrical  Engineering  in  the  University  of  Wis- 
consin, and  belongs  to  the  Engineering  Science 
Series,  prepared  in  the  Extension  Division  of  that 
University. 

It  may  be,  though  we  think  it  is  not,  known  to  our 
readers,  that  Professor  Ely,  of  Wisconsin,  delivered 
in  May  of  last  year,  a  course  of  six  lectures  at  the 
London  School  of  Economics  and  Political  Science, 
on  "  The  General  Conception  of  Property  in  Econo- 
mic Theory."  The  present  reviewer  attended  these 
lectures,  and  was  very  favourably  impressed  by  the 
clearness  of  exposition  and  grasp  of  the  subject 
displayed  by  Professor  Ely.  The  impression 
created  by  Professor  Jansky's  book  is  equally  fav- 
ourable, and  we  congratulate  students  at  Wisconsin 
upon  the  presence  on  the  University  staff  of  two 
such  men  as  these. 

The  book  contains  twenty-two  chapters,  and  deals 
in  the  most  exhaustive  manner  with  the  principles 
involved,  and  with  the  practical  application  of  those 
principles.  To  some  of  the  chapters  the  author 
appends  a  summary,  with  examples.  This  and  an 
occasional  lapse  into  the  class-room  manner  are  the 
only  apparent  signs  of  his  professorial  capacr 
that  is,  that  the  book  is  primarily  intended  for 
students.  Take,  for  example,  p.  295,  where  he  sud- 
denly asks  the  question:    "  Can  you  explain  this?" 

In  the  preface  Professor  Janskv  thanks  manufac- 
turers for  supplying  him  with  information  and 
pictures.  British  manufacturers  would  be  equally 
pleased  to  do  this  for  British  professors,  but  how 
often  are  they  asked  to  do  so  ?  Much  has  been  heard 
in  recent  vears  of  "  Co-operation  in  the  electrical 
industry,"  and  useful  work  has  been  done  in  this 
direction,  with  very  beneficial  results.     Do  not  let 
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us  overlook  the  fact  that  electrical  engineering  is 
a  scientific  profession,  as  well  as  an  industry.  Co- 
operation, therefore,  is  necessary  between,  all 
branches;  between  thinkers  and  constructors,  be- 
tween educators  and  educated,  between  theoretical 
and  practical,  between  scientific  and  commercial. 
And  although  universities  and  colleges  could  not 
afford,  and  would  never  find  it  desirable,  to  buy  a 
complete  range  of  apparatus  from  every  manufac- 
turer; and  although  manufacturers  could  not  afford 
to  present  a  complete  range  of  goods — meters  or 
what  not — to  every  educational  institution;  still 
something  might  be  done  by  means  of  a  common 
fund,  out  of  which  a  representative  selection  of  in- 
struments might  from  time  to  time  be  purchased, 
say  at  cost,  and  sent  round  for  the  purpose  of  being 
lectured  upon  and  demonstrated.  The  teachers  and 
students  would  gain  up-to-date  knowledge,  and  the 
manufacturers  well,  a  line  advertisement,  if  noth- 
ing more. 

To  return,  however— of  course  everything  de- 
scribed, with  very  few  exceptions,  is  American.  We 
think  Professor  jansky  might  usefully  have  referred 
a  little  more  copiously  to  British  and  European 
practices.  We  have  Weston  voltmeters  and  am- 
meters, but  no  mention  of  Elliott  Bros. ;  a  wood- 
cut of,  and  dissertation  on,  the  Siemens  dynamo- 
meter, but  no  mention  of  Siemens,  either  in  this  or 
any  other  instrumental  connection;  full  descriptions 
of  everything,  obsolete  or  not,  that  the  General 
Electric  Co.  has  ever  put  forward,  but  no  mention 
of  the  work  of  the  British  Thomson-Houston  Co.,  or 
of  the  A. E.G.,  which  has,  in  our  opinion,  frequently 
resulted  in  material  improvements;  a  paragraph  on 
the  obsolete  and  almost  forgotten  Edison  zinc-in- 
zinc-sulphate  electrolytic  meter,  and — welcome  ex- 
ception to  our  complaint — a  page  or  so  on  the  Bas- 
tian,  but  no  mention  of  the  fifteen  years  of  work 
that  Reason  has  done  in  the  electrolytic  world;  a 
description  of  the  "  maxicator,"  but  nothing  about 
Merz. 

For  Americans,  these  may  not  be  serious  matters, 
but  for  author  and  publishers,  such  points  tend  to 
restrict  sales  in  this  country,  though  the  book  is 
well  worth  reading  in  spite  of  these  omissions. 

We  are  glad  to  note  that  Professor  Jansky  is  strict 
in  his  use  of  words.  A  meter  for  measuring  the 
supply  of  electricity  is  not  a  "  wattmeter,"  nor  even 
a  "  recording  wattmeter,"  although  responsible 
firms  have  sent  out  meters  bearing  these  descrip- 
tions. Moreover,  electrolytic  meters  are  always 
ampere-hour  meters,  although  frequently  misnamed 
watt,  or  even  watt-hour,  meters.  Again,  he  is  par- 
ticular to  point  out  that  the  percentage  accuracy  of 
an  instrument  should  be  given  with  reference  to 
true  value,  not  to  indicated  value.  If  the  latter 
method  is  used,  a  meter  indicating  25  per  cent. 
of  the  load  upon  it  is  described  as  300  per  cent,  slow, 
which  means,  clearly  enough,  that  you  must  add  to 
the  meter's  indication  three  times  the  value  of  that 
indication,  or  that  the  error  is  three  times  the  read- 
ing. It  is  much  better,  however, to  give  the  error  as 
75  per  cent.,  meaning  that  that  proportion  of  the 
true  value  is  not  shown. 

In  connection  with  supply  meters,  we  observe,  on 
P-  339.  the  statement:  "Other  things  being  equal, 
the  watt-hour  meter  whose  torque-weight  ratio  of 
moving  element  is  largest,  is  the  best  meter."  The 
saving  clause.  "  other  things  being  equal  "  just  re- 
deems this  from  being  a  mere  reiteration  of  a  par- 
rot-like tag  which  was,  some  years  ago,  repeated 
ad  nauseam  The  form  of  the  bearing,  and  the 
moment  of  inertia  of  the  rotating  part,  are  of  more 
importance  than  weight,  as  such;  and  torque  must 
bear  a  reasonable  relation  to  losses,  as  well  as  to 
weight.  We  have  no  hesitation  in  saying  that  a 
great  deal  of  nonsense  has  been  talked  on  this  point 
hy  manufacturers,  with  results  that  they  now  rue. 
In  the  consideration  of  sources  of  error,  reference 
is  made  to  pen   friction  in  recorders.     This  leads  us 


to  wonder  if  the  intermittently-recording  graphic 
meter  shown,  we  believe,  at  the  1905  Olympia  Ex- 
hibition, is  still  on  the  market.  We  must  not  fail 
to  mention  the — to  us — new  magneto-constriction 
type  of  ammeter,  in  which  the  current  is  indicated 
by  the  mechanical  pressure  induced  by  passing  a 
current  through  mercury.  If  this  instrument  is 
known  in  this  country,  or  on  the  continent  of 
Europe,  we  shall  be  grateful  for  reference  to  it.* 

Much  more  could  be  said,  but  space  forbids.  The 
few  errors  are  typographical  and  immediately  ob- 
vious. The  book  is  properly  indexed  and  methodi- 
cally divided.  It  has  interested  us  very  much,  and 
we  congratulate  the  author  upon  it. 


LEGISLATION?    OR    SAFETY    FACTOR  P 
IN    MINING    WORK. 


By  "COLLIERY  KLI-;CTRICIA.N.V 


The  Senghenydd  Inquiry  is  now  over,  resulting 
in  vthe  usual  clamour  for  further  legislation. 

It  need  hardly  be  pointed  out  that  those  who 
agitate  for  further  legislation  have  little  practical 
knowledge  of  mining  work,  especially  of  one  sec- 
tion, which  is  a  special  branch  to  itselt.  The  techni- 
calities of  electricity  are  as  a  sealed  book  to  them, 
and  as  they  do  not  understand  it,  they  say  "  Throw 
it  out."  They  have  never  considered  that  the  safety 
of  their  members,  numbering  nearly  1,000,000,  de- 
pends upon  the  competency  of  the  electrician  in 
charge,  nor  even  considered  the  point  of  having  a 
mining  electrical  expert  permanently  attached  to 
their  Representation  Committee,  but  remain  quite 
satisfied  that  an  electrician  is  only  worth  a  minimum 
wage  of  about  5s.  per  day  -net,  equal  only  to  a 
labourer's  wage. 

Take  the  evidence  at  the  Senghenydd  Inquiry  on 
February  5th.  Should  such  an  electrician  be  allowed 
to  be  at  a  mine?  It  is  not  very  complimentary  to 
men  who  are  competent  electricians,  to  say  the  least 
of  it. 

On  February  6th  it  was  asserted  that  the  signal 
bells  rang  continuously  for  three  or  four  days  after 
the  explosion,  upon  which  Mr.  Smillie  commented : 
"  what  a  voltage  there  must  have  been!  " 

What  a  splendid  advertisement  for  "  Diana  "  cells 
if  the  bells  were  ringing  continuously  for  three  or 
four  days  on  short  or  closed  circuit ! 

Legislation  may  be  very  good  when  brought 
about  by  practical  technical  men,  but  what  did  the 
last  revision  of  Electrical  Rules  bring  forward:  — 

1.  The  appointment  of  a  competent  electrician 
to  take  charge  of  the  plant  and  to  be  in  daily  attend- 
ance at  the  mine. 

2.  Increase  in  voltage  011  signal  wires  from  15 
to  25  volts. 

As  regards  item  1,  the  old  rules  stipulated  a  com- 
petent person  should  be  on  duty  at  the  mine  during 
■  the  whole  time  the  plant  is  running,  and  where 
200-H.p.  was  delivered  underground,  a  competent 
person  should  be  on  duty  underground  in  addition 
to  one  on  the  surface. 

Respecting  item  2,  it  is  now  considered  dangerous 
to  use  more  than  9  volts  because  gas  can  be  ignited 
with  1 1. 9  volts,  yet  it  has  been  proved  conclusively 
that  methane  can  be  fired  with  the  cell  of  an  electric 
safety  lamp  at  3  volts  only.  It  is  now  compulsory 
to  have  a  water-gauge  in  fan  houses.  What  use.  is 
this  for  an  electrically  driven  fan  run  at  a  constant 
speed  ?  Would  not  a  recording  ammeter  be  more 
indicative  of  faulty  ventilation?  Is  the  cry  for  min- 
ing electric  safety  lamps  meant  for  greater  safety 
or  for  better  illumination  at  the  coal  face  to  enable 
the  collier  to  increase  his  earnings?  There  is  no 
doubt,  of  course,   of  its   fulfilling  both  points,  but 

•See  Elbc.  Ebv.,  Sept.  24th,  1909,  p.  505,  and  April  8th,  1910 
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which  is  foremosl  in  the  minds  of  the  agitators? 
'The  extra   Od,   per  day   seems  In  answer  this.     Any 

amount  oi  agitation  will  nol  stop  the  collier  from 
putting  his  pick  poinl   into  the  glass  <>f  an  electi 
safety  lamp  or  into  the  shield  and  oi  an  oil 

lani[)  or  opening  the  magnetic  lock  ol  his  lamp  with  a 
magnet  oi  his  own,  or  do  away  with  his  contempl  oi 
dangers  underground. 

It  Legislation  is  necessary,  let  it  be  in  the  proper 
direction. 

If  a  manager,  under-manager  and  other  officials 
have  to  prove  their  competency  by  examination,  why 
not  the  mechanical  engineer  and  electrical  engineer 
or  electrician?  What  is  necessary  in  maritime  work 
should  be  necessary  in  mining  work.  The  men  who 
profess  to  know  ask  for  one  inspector  for  every  5,000 
men,  but  say  nothing  as  to  one  electrical  inspector 
for  1,000,000  men  or  over  4,000  mines. 

Taking  into  consideration  the  large  amount  of 
electricity  used  in  mines  to-day  there  is  every  scope 
for  an  electrical  inspector  to  be  attached  to  each 
mining  district,  not  to  act  as  a  policeman  to  work 
up  prosecutions,  as  the  majority  of  present  inspec- 
tors are  doing  to-day,  but  as  advisers  to  colliery 
owners,  managers,  etc.  in  the  first  instance,  and  as 
policemen  afterwards,  if  necessary. 

What  good  would  a  workman's  inspector  be  to 
discuss  electrical  matters  with  a  technical  electrical 
engineer  who  has  specialised  in  mining  work  ? 

Perfect  ventilation  and  perfect  insulation  are  flic 
factors  for  immunity  from  explosions  or  accidents 
from  electrical  causes,  and  any  pit  to-day  should  be 
absolutely  safe  if  there  is  efficient  ventilation. 
Why  be  satisfied  at  so  many  cubic  feet  of  air  per 
man  ?  Why  cannot  the  pit  underground  be  as  well 
ventilated  as  the  underground  railways  in  London? 
Stronger  air  currents  will  dilute  gas  to  a  non- 
explosive  mixture  and  tend  to  carry  away  a  lot  of 
the  dust  which  accumulates,  and  make  underground 
workings  as  safe  as  an  open-air  quarry. 

One  of  the  objects  of  the  Association  of  Mining 
Electrical  Engineers  is  "  To  consider  means  for 
minimising  the  risks  attending  the  application  of 
electricity  to  the  industry  of  mining  and  to  promote 
the  adoption  of  approved  methods  and  devices  tend- 
ing to  increase  safety." 

The  founders  were  practical  men  who  realised 
that  a  great  safety  factor  lay  in  the  determining 
first  of  the  qualifications  of  those  in  charge  of 
mining  plants  by  examination,  but  apparently  the 
last  Commission  were  too  shortsighted  to  see  it. 
A  Home  Office  certificate  would  relieve  the  manager 
of  a  lot  of  worry  as  to  the  competency  of  the  elec- 
trician under  him  and  make  the  electrician  realise 
his  responsibilities  and  official  position  all  the  more, 
especially  if  more  visits  were  paid  to  collieries  by 
electrical  inspectors. 

The  Association  hold  their  own  examinations,  cer- 
tainly, but  what  good  are  the  certificates  granted 
except  for  framing?  Even  Mr.  R.  Nelson,  H.M. 
Electrical  Inspector  of  Mines,  considers  the  examina- 
tions too  academic,  but  does  not  offer  suggestions  as 
to  Home  Office  examinations  or  certificates,  as  is 
compulsory  with  other  mining  officials. 

For  the  benefit  of  the  electrical  trade  and  those 
engaged  in  connection  with  it.  the  Council  of 
the  A.M.E.E.  ought  to  show  the  non-technical  agita- 
tors that  they  have  interests  at  stake  as  to  the  safety 
of  electricity  in  mines,  and  of  underground 
workers,  and  prove  by  their  endeavours  that  they 
are  just  as  much  alive  to  the  necessity  of  further 
legislation  if  it  is  needed. 

Mining  electrical  engineers  in  actual  touch  with 
mining  work  should  be  qualified  to  speak  and  act 
on  behalf  of  themselves  and  members  of  the  same 
profession,  and  it  is  in  the  hands  of  the  members  to 
see  that  these  men  are  appointed  on  the  Council  to 
represent  them,  if  they  consider  that  the  Council  is 
not  sufficiently  progressive  at  the  present  time. 
Compulsory  certification  of  mining  electrical  engi- 


neers or  colliery  elect,  1  for- 

ward and  in  i  ted  upon.    This  would  wipe  out  a  lot 
noiamuscs  at  present  in  charge  oi  plant-,,  tend 
to     reati  give  more  1  onfidet  1  the 

safe  WOrl  Ctricity  in  mine,,  and  elevate  the 

. .i.nii  i  of  the  '1  m  BU(  h  appli(  ations,  and, 

finally,  wipe  out  of  the  minds  of  the  non  technical 
section  of  the  minin  ■  the  prejudice  existing 

against  the  use  of  electricity  in   mining  work. 

This  procedure  would  fulfil  the  question  of  perfect 
insulation  as  a  chief  factor  of  safety  and  the  ques- 
to  the  colliery  man  omc  under  his  juri 

tion  of  perfect  ventilation,  of  course,  should  be  left 
tion. 


HIGH-SPEED    BEARINGS. 


By  GERALD  STONEY,  F.R.S. 


(Abstract  of  a  paper  read  lefore  '/<<■  N.E.  Coast  Ikstitotiom  or 

Bnghnbbbs  and  Shipbi  ii.dkks,  March.  21th,  i'jH.) 
Tests  show  that  so  far  as  friction  is  concerned  it  is  not  well 
to  use  a-  large  shaft  and  a  long  bearing,  but  experience  shows 
that  for  high  speeds  and  heavy  loads  long  bearings  are  neces- 
sary, and  they  have,  also  to  be  large  to  avoid  vibration  and 
critical  speeds,  and  the  risk  of  fracture  due  to  vibration.  rIo 
avoid  this  latter  danger  the  bending  stresses  have  to  be  kept 
to  a  figure  which  would  be  considered  very  low  in  ordinary 
practice,  as  there  have  been  several  cases  of  fracture  of  shaft 
ends.  If  the  pressure  is  too  high  or  the  oil  is  too  thin  a  bear- 
ing may  run  all  right  so  long  as  there,  is  no  vibration,  but  if 
vibration  occurs  the  oil  film  may  be  driven  out  and  seizing 
take  place.  This  is  especially  liable  to  happen  with  the  shafts 
of  electrical  machinery,  such  as  the  armatures  of  dynamos 
and  rotors  of  alternators,  where  there  is  always  a  liability  to 
vibration  occurs  the  oil  film  may  be  driven  out  and  seizing 
that  much  lower  pressures  are  advisable  in  such  cases  than 
in  those  of  turbine  rotors,  which  from  their  construction  are 
not,  as  a  rule,  so  liable  to  go  out  of  balance. 

This  effect  is  reduced  in  very  high-speed  shafts,  above,  say, 
2,000-r.p.m.,  by  the  use  of  the  well-known  Parsons  flexible 
bearing,  wliere  there,  are  two  or  more  tubes  outside  the  bear- 
ing bush  with  a  small  clearance  between  them  in  which  the 
viscosity  of  the  oil  tends  to  damp  out  vibrations.  In  turbine 
work,  a  rule  much  used  for  deciding  the  size  of  bearings  ha3 
been  that  the  product  of  the  speed  by  the  pressure  should  not 
exceed  a  certain  figure,  but  it  is  doubtful  whether  this  rule 
is  of  much  value,  as  it  really  assumes  greasy  friction  and  not 
perfect  lubrication.  In  land  work  a  product  of  5,600  has  rarely 
been  exceeded,  or  75  lb.  per  square  inch  at  75  feet  per  second. 
At  lower  speeds,  higher  pressures  are  used  satisfactorily,  as, 
for  example,  at  about  35  feet  per  second  a  pressure  of  130  to 
150  lb.  per  square  inch  is  admissible. 

In  a  discussion  on  Prof.  Christie's  paper  before,  the  American 
Society  of  Mechanical  Engineers  in  1912,  Hodgkinson  stated 
that  speeds  of  80  feet  per  second  and  100  lb.  per  square  inch 
were  commonly  employed  in  America,  and  where,  there  is  no 
risk  of  heavy  vibration  there  does  not  seem  any  reason  why 
higher  pressures  should  not  be  used.  It  has  to  be  remembered 
that  the  heat  to  be  carried  off  does  not  increase  with  the 
pressure,  and  that  the  real  danger  lies  in  the  possible  breaking 
down  of  the  oil  film  by  excessive  pressure  or  vibration. 

The  temperature  of  the  oil  is  limited  by  its  loss  of  viscosity 
at  high  temperature,  and  by  its  liability  to  carbonise  and 
oxidise  and  thus  cause  deposit  in  the  pipes,  oilways,  etc.  In 
land  practice  temperatures  of  120  to  140°  F.  are  common,  but 
it  is  not  well  to  go  above  150  or  160°  P.,  as  most  oils  seem 
liable  to  oxidise  and  cause  deposit  above  this  temperature. 
At  about  250°  P.  most  oils  cease  to  lubricate,  as  their  viscosity 
becomes  too  low. 

The  friction  is  approximately  inversely  proportional  to  the 
temperature  measured  from  freezing  point,  but  after  a  certain 
temperature  the  friction  rapidly  increases  and  seizing  takes 
place,  due,  to  the  loss  of  viscosity. 

In  all  high-speed  bearings  artificial  means  have  to  be  used  to 
carry  off  the  heat,  radiation  from  the  bearings  not  being 
sufficient.  The  general  plan  is  to  have  such  a  flow  of  oil 
through  the  bearing  as  to  cause  the  heat  generated  to  be 
carried  away  without  an  undue  rise  of  temperature.  Water- 
iacketing  the  bearings  has  been  used  in  some  cases,  but  it  is 
not  as  satisfactory  in  general  as  the  plan  of  supplying  sufficient 
oil  to  carry  off  the  bent.  Oil  coolers  have  therefore  generally 
to  be  provided  to  cool  the  oil. 

In  some  cases  also  the  oil  is  circulated  round  the  outside  of 
the  bearing  in  suitable  passages  so  as  to  assist  in  cooling  it,  and 
this  is  probablv  necessary  in  the  case  of  very  large  bearings 
running  at  high  surface  speeds.  The  heat  to  be  removed  is  not 
only  that  caused  by  friction  but  also  that  caused  by  conduction 
from  the  steam;  on  the  other  hand  the  bearings  near  the  con- 
denser are  cooled  bv  the.  exhaust  steam  and  heated  by  the 
gland  steam.  From  Lasche's  tests  the  heat  produced  in  bear- 
ings running  at  a  temperature  of  about  1'22°  F.  is  that  due  to  a 
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shear  of  the  oil  film  of  about  0.46  lb.  per  square,  inch  of  the 
projc  cted  area,  and  this  gives  as  the  B.Th.U.  per  hour  :  — 
B.Th.U.=2.1  d.l.v. 

where  d  is  diameter  of  bearing  in  inches;  I  is  length  of  bear- 
ing in  inches;  v  is  surface  velocity  in  feet  per  second. 

The  constant  varies  inversely  as  the  temperature  above 
freezing  point. 

It  may  be  taken  that  this  is  approximately  the  heat  that  has 
to  be  carried  off  by  the  oil.  Taking  the  specific  heat  of  oil  to  be 
0.31  and  allowing  a  rise  of  10°  P.  in  the  oil  we  require  20  lb. 
or  about  one-third  of  a  cubic  foot  of  oil  per  hour  per  square 
inch  of  projected  bearing  surface  when  the  surface  speed  is 
30  feet  per  second,  and  40  lb.  or  two-thirds  of  a  cubic  foot  of 
oil  per  hour  with  a  surface  speed  of  00  feet  per  second.  In 
practice  these  quantities  are  often  increased  by  from  30  to  50 
per  cent,  to  allow  for  the  unequal  distribution  of  oil  between 
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efficient  of  friction  and  also  a  large  reduction  in  the  length  of 
the  bearings,  and  thus  of  the  whole  plant.  The  reduction  of 
friction  may  in  some  cases  reduce  the  consumption  of  steam 
between  1  and  2  per  cent,  in  a  turbine  plant. 

Figs.  1  and  2  show  a  thrust  bearing  of  the  Michell  tvpe 
designed  by  Mr.  H.  T.  Newbigin  for  23,000  lb.  thrust  at  550 
to  570  revolutions  per  minute.  The  co-efficient  of  friction  of 
such  a  bearing  may  be.  from  0.0008  to  0.003,  and  for  such  a 
pressure  as  500  lb.  per  square  inch  may  be  safely  taken  as 
about  0.002,  or  say  one-tenth  to  one-fifteen  of  'that  of  an 
ordinary  thrust  bearing. 

The  Westinghouse  Company  of  Pittsburgh  made  an  interest- 
ing 6et  of  tests  on  6uch  a  thrust  bearing  for  a  steam  turbine, 
the  pressure  being  varied  by  throttling  the  balancing  pipe  to 
the  dummy  piston.  The  following  are  the  particulars  of  this 
bearing :  — 

Outside  diameter  of  collar  ...  41  inches 

Inside  diameter  of  collar    2|      ,, 

Number  of  pivoted  blocks 10 

Total  area  of  pivoted  blocks        ...  10.4  square  inches 

Revolutions  per  minute     3,470 

Mean  surface  speed  54  feet  per  second 

The  blocks  were  of  steel  faced  with  white  metal  1-16  in. 
thick,  and  were  pivoted  behind  their  centre  of  area,  and  with 
all  the  blocks  in  use  1,010  lb.  per  square  inch  was  carried 
without  heating.  The  number  was  first  reduced  to  four 
blocks,  and  then  to  two,  the  corresponding  pressures  per 
square  inch  being  respectively  2,620  and  5,420  lb.  per  square 
inch,  which  were  carried  without  difficulty.  The  limit  of 
pressure  with  such  a  bearing  is  the  flowing  of  the  white  metal 
and  not  the  failure  of  the  lubrication;  with  pressures  of  500  lb. 
per  square  inch  there  is  an  enormous  margin  of  safety,  and 
it  is  probable  that  three  times  this  pressure  will  be  found 
quite  safe  in  practice. 


the  bearings  and  to  ensure  that  there  is  no  undue  heating,  also 
in  some  cases  to  allow  for  the  flow  of  heat  from  the  steam. 

Thrust  bearings  are  generally  of  the  usual  collar  type,  with 
the  bottom  and  top  halves  separately  adjustable  to  take  up  end 
play,  and  in  lajid  turbines,  which  are  practically  balanced,  the 
pressures  are  very  low,  never  exceeding  20  lb.  per  square  inch. 
There  are  no  tests  available  as  to  the  friction  of  such  bear- 
ings, but  it  is  probable  that  it  is  fairly  high,  as  perfect  lubrica- 
tion is  difficult  to  attain,  and  as  an  approximation  the  total 
area,  that  is  the  area  of  the  top  and  bottom  halves  together, 


half  side   elevation  half   section 

Fig.  2. 

might  be  added  to  that  of  the  main  bearings  in  estimating  the 
quantity  of  oil  required  and  the  surface  of  the  oilcooler.  Such 
bearings  have  generally  a  high  co-efficient  of  friction,  owing 
low  pressures  employed,  since,  as  it  is  impossible  for 
a  wedging  action  to  take  place  and  thus  admit  the  oil,  such  as 
of  journal  bearings,  the  lubrication  is  rarely 
perfect.  Michell  in  1905  devised  a  thrust  bearing  which  would 
admit  of  perfect  lubrication.  Jn  this  thrust  bearing  there  are 
segmental  blocks  pivoted  at  the  th  oretical  centre  of  pi 

J  about  0.6  of  the  length  from  the  leading  edge,  Bj 
this  device-  perfect  lubrication  is  attained  and  pressures  up  to 
1,600  lb.  per  square  inch  can  be  safely  carried  at  high  velocities 
with  u  consequent  reduction  of  the  co-efficient  of  friction  to 
about  one-sixtieth  of  what  it  is  in  an  ordinary  thrust  bearing. 
c  advantage  is  that  the  end  play  in  the  thrust  bearing 
can  be  greatly  reduced. 

The  same  idea  has  been  further  developed  by  Sir  Charles 
Parsons,  in  patent  8,266  of  1912,  where  the  blocks  are  centrally 
and  it  has  been  found  that  in  cases  where  the  pressure 
comes  on  gradually  this  works  equally  well  in  practice,  and 
has  the  advantage  that  the  shaft  may  run  in  either  direction 
without  the  complication  of  shifting  the  point  of  support. _ 

principles  b  en  applied  to  journal  bearings 

by  Michell  and  Sir  Char]  nabling  greatly  in 

pressure*!   to  be  oscd   with  a  □  of  the  co- 


CURRENT-LIMITING    REACTANCES    ON 
LARGE    POWER    SYSTEMS. 


(/<»/•  abstract  of  paper  read  before,  the  Institution  of  Electrical 

Engineers,  seep.  609). 

.  Discussion  at  Birmingham. 

Mr.  P.  H.  Clough  said  that  where  large  power  supply  under- 
takings existed,  it  was  essential  to  take  all  reasonable  means 
to  ensure  the,  continuity  of  this  supply  and  the  protection  of 
the  apparatus  connected  to  the  system.  The  use  of  large  re- 
actances between  sections  of  the,  bus-bars  might  be  considered 
as  a  semi-isolation;  by  properly  proportioning  these  reactances 
the  result  of  a  short   circuit  or  other  breakdown  could   be 

limited  to  the  section  in  which  it  occurred,  but  at  the  s 

time  power  might  be  supplied  to  any  particular  section  from 
the  adjacent  ones  so  as  to  maintain  the  continuity  of  supply  on 
the  generators  and  also  in  the  outgoing  feeders,  protected  the 
that  particular  section.  The  use  of  reactances  in  series  with 
apparatus  rather  than  maintained  the  continuity  of  supply. 
Small  generators  could  undoubtedly  be  designed  so  that  they 
did  not  need  reactances  to  protect  them.  For  large,  generators 
they  could  be  dispensed  with  provided  close  voltage  regulation 
was  not  necessary,  and  in  most  cases  it  was  not  necessary.  If 
a  serious  fault  occurred  in  the  winding  of  an  alternator,  it  was 
usually  sufficient  to  damage  the  machine  very  seriously,  even 
if  it  were  running  by  itself,  and  therefore  any  additional  flow 
of  current  only  made  the  burn-out  mere  complete.  When  one 
L  )•  iked  at  Fig.  1  (see  page  610)  and  realised  that  wherever  one 
reactance  appeared  on  the  diagram  there  must  be  three — one 
for  each  phase — one  realised  what  a  large  space  these  must 
occupy,  and  wondered  whether  they  could  not  be  avoided.  So 
far  as  the  feeder  was  concerned  it  should  be.  possible  to  make 
use  of  the  Merz-Price  and  Merz-IIunter  devices. 

Mr.  R.  A.  Chattock  said  thai  the  importance  of  this  paper 
could  hardly  be  over-estimated  in  view  of  the  altered  condi- 
tions that  had  now  to  be  met  in  the  di  sign  and  operation  of 
large  power  houses.  Reliability  of  supply  must  be  one  of  the 
first  considerations.  It  had  been  evident  for  some  time  that 
under  certain  conditions  of  operation,  even  the  largest  oil 
switches  were  damaged  when  they  opened,  and  even  on 
occasion  failed  to  break  the  circuit,  due  to  the  enormous  amount 
of  energy  that  was  concentrated  on  the  bus-bars.  This  amount 
of  energy  was  year  by  year  growing  larger,  and  it  was  evident 
that  now  the  Limit  of  safety  in  the  switchgear  had  been  reached. 
lb,  proposal  to  sectionalise  the  switchgear  by  current-limiting 
reactances  so  that  the  energy  to  be  dealt  with  by  the  switches 
now  available  might  be  kept  within  the  limits  of  easy  and 
safe  control  was  one  that  would  increase  enormously  the 
reliability  of  the  supply.  The  chief  objections  to  the  use  of 
ippeared  to  be  the  lowering  of  the  power  factor  and 
the  Lnterfereno  with  the  regulation  of  the  voltage.  A  low- 
power  factor  could  be  met  by  designing  the  generators  to 
supply  the  wattless  current  required  and  by  providing  for 
greater  energy  of  excitation.  This  was  the  way  in  which  one 
had  t»  pay  for  the  greater  reliability  of  supply.  The  inter- 
ference with  the  regulation  was  a  more  serious  question.  The 
balance  nf  the  load  between  sections  must  vary  h 
hour  to  he ur,  and   the  eon-taut    adjust rit    of  the  voltage  on 
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Hi.    \ ariou  I  a  lai ge  13 item,  required  by  the  u 

1 1    reuctai 1      en   them,   mutt  be  a   vei  y    difficult 

operation     The  authors  did  not  say  much  about  tbi 

11    i.iily   bad  an  intoi nal   rea 
12  pet  '■'■ni  ,  would  they  recommend  this  to  be  reduced 
some  of  it  put  ou(  id  1  atoj .  and  did  tin  y  coo  idei 

that  12  par  oeut,  total  1  eactano    tv(  tuld 
tion?    The  point  raised  with  reference  to    aort-circuiting  the 
bus-bar  reactances  through  sub-station  bu    bai     bj  means  of 
feeders  connected   to  different  sections  of  tb    tpain   bu    ba 
could  be  noel  by  dividing  the  sub-station  bu    bai    and  insert- 
ing reaotani  ■     bel       at  ctions.    The  p 

loading    feeder   cables   by    the   angular   di  p] at  of    the 

voltage  was  rerj  undesirable  and  should  oertainlj  be  guarded 
against. 

Dr.  Kapp  thought  that  Where  feeder  cables  were  joined  bj 
a  ring  main  it  would  be  advisable  to  haw  choking  coil,  ool 
only  at  the  hoine  end  of  each  feeder  as  shown  in  the  paper, 
but  iilso  at  the  far  end,     Such  a  precaution  1  him 

unnecessary  where  the  feeder  was  not  a  cable,  but  an  ■ 
bead  line,  the  inductance  of  winch  would  be)  comparable  with 
thai  of  a  choking  coil;  at  any  rate  at  the  for  end  it  would  not 
appear  to  be  necessary.  Constructing  the  alternator  so  that 
the  armature  should  contain  a  large  amount  of  inductance 
not  practicable.  One  could  not  get  high  inductance  with 
out  at  the  same  time  getting  an  unduly  large  armature  de- 
magnetising effect.  External  inductance  would  not  worsen 
the  regulation  to  so  huge  an  extent.  The  use  of  externally- 
applied  inductances  was  quite  compatible  with  good  regula- 
tion, provided  each  generator  was  fitted  with  some  kino  of 
automatic  regulator  taking  charge  of  the  exciting  current. 

Dr.  C.  C.  Garrard  said  that  the  introduction  of  reactances 
entailed  a  very  considerable  increase  in  complication  of  the  lay- 
out of  the  generating  station,  but  continuity  of  supply  for 
public  electricity  supply  stations  was  becoming  of  more  and 
more  importance  every  day.  Was  it  not  possible  to  construct 
turbo-alternators  nowadays  which  would  withstand  dead  short- 
circuits?  It  seemed  that  a  solution  of  the  problem  of  genera- 
tor protection  from  this  point  of  view  might  be  attained. 
Another  question  was  whether  they  had  reached  the  limit  of 
breaking  capacity  of  oil  switches.  It  appeared  to  be.  wrong 
to  put  in  smaller  switches  and  endeavour  to  limit  the  short 
circuit;  rather  should  they  spend  the  money  in  installing  the 
proper  size,  switches.  If  reactance  coils  must  be  installed  in 
order  to  safeguard  the  oil  switches,  the  use  of  a  switch  which 
in  operating  first  cut  in  the  reactance  and  then  opened  the 
circuit  was  to  be  preferred.  In  this  case  the  reactance  coil 
was  normally  short  circuited.  The  first  action  of  the  switch 
was  to  remove  the  short  circuit  on  the  reactance  coil,  and  the 
circuit  was  then  opened  after  a  certain  time,  had  elapsed.  The 
really  important  point  of  view  from  which  to  regard  this 
subject  was  that  of  drop  in  voltage.  The  reactance  coils 
should  be  installed  with  the  one.  object  of  preventing  the  volts 
falling  to  such  an  extent,  in  the  event  of  a  short  circuit,  as  to 
cause  synchronous  machinery  to  drop  out  of  step.  Looked  at 
in  this  manner  it  appeared  that  the  reactances  in  the  feeders 
offered  the  best  solution.  As  regarded  the  use  of  iron-clad 
choke  coils  he  did  not  quite  understand  the  necessity  of  a 
"straight-line"  relation  between  the  voltage  and  the  current. 
Did  this  simply  mean  that  the  iron  must  not  get  saturated  to 
such  an  extent,  on  a  short  circuit,  that  the  permeability  fell 
to  practically  that  of  air?  Dr.  Garrard  further  stated  he  would 
like  some  further  explanation  of  the  "  doubling  effect."  If 
the  bus-bar  was  sectionalised  by  reactance  coils,  then  each 
automatic  regulator  would  have  its  pilot  connected  to  that 
section  of  the  bus-bar  to  which  its  own  generator  was  con- 
nected. 

Mr.  H.  K.  Trenchmann  said  that  two  speakers  had  made 
reference  to  reactance  coils  and  patent  protective  systems, 
from  which  it  might  be  understood  that  these  performed  in 
some  measure  the  same  functions.  This  was  not  so,  as 
current-limiting  reactances  were  no  more  able  to  clear  a  fault 
than  to  prevent  one  occurring.  No  existing  protective  system 
could  succeed  in  opening  an  oil  switch  before  the  current  on 
a  bad  fault  had  reached  quite  large  proportions,  and  it  was 
almost  impossible  to  plan  a  system  of  reactances  which  would 
successfully  limit  the  fault  current  in  any  part  of  a  large  net- 
work, owing  to  its  unavoidable  complexity,  and  to  the  large 
amount  of  energy  which  might  be  fed  back  from  almost  any 
point  of  it.  The.  cost  of  installing  a  bank  of  reactances  into 
the  run  of  a  set  of  heavy  bus-bars  must  be  very  much  more 
than  that  of  the  apparatus  itself,  to  say  nothing  of  the  extra 
space  required.  The  designers  of  English  generating  stations 
had  had,  in  the  past,  an  unfortunate  tendency  to  cut  down 
the  space  for  switchgear  to  an  uncomfortably  small  amount, 
and  the  designs  of  most  English  oil  switches  reflected  that 
tendency.  An  oil  switch  for  dealing  with  heavy  overloads 
must  have  a  large  body  of  oil,  large  clearances  generally,  and 
a  good  head  of  oil  above  the,  break ;  and  many  otherwise  good 
designs  were  spoiled  by  an  insignificant  quantity  of  oil  being 
allowed.  An  oil  switch  possessing  only  a  little  more  than  five 
inches  of  break  had  been  tested  with  a  dead  short  circuit  on 
23,100  h.p.  of  generating  plant  at  12,000  volts  and  successfully 
opened  the  circuit;  the  damage  to  the  contacts,  etc.,  was  not 
sufficient  to  prevent  it  being  closed  easily  afterwards.  If 
some  of  the  additional  space  were  given  to  the  oil  switches  and 
suitable*  designs  of  the  latter  installed,  the  use  of  reactances 
could  be  considerably  curtailed  in  even  the  largest  syste 
and,  further,  the  capacity  of  stations  in  which  they  were 
not  usrd  (7/  all  could  be  materially  raised. 
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converters  were  connected  in  parallel  by  means  ol  the  D.C. 
bus-bars,  a  sudden  rise  or  fall  in  voltage  on  one  set  of 
machines  to  the  extent  of,  say,  5  per  a  nl  ,  would  certainly 
result  in  something  very  like  a  temporary  shut-down.  The 
introduction  of  reactances  between  the  feeders  and  the  gene- 
rating bus-bars  must  have  a  bi  nehcial  effect  in  preventing 
high-frequency  potential  surges  set  up  in  the  net-work  from 
unduly  straining  the  insulation  of  the  generators  and  switch- 
gear. 

Mr.  E.  P.  Hollis  said  that  engineers  in  charge  of  the 
operation  of  power  schemes  had  accepted  the  benefits  which 
it  was  claimed  that  reactance  had,  but  a  few  of  them  had 
expressed  the  opinion  that  the  whole  of  the  reactance  neces- 
sary could  be  embodied  in  the  machine.  It  should,  however, 
be  realised  that  external  reactance  had  special  functions  which 
could  not  be  performed  by  internal  reactance.  Interna)  leak- 
age reactance  did  not  protect  a  generator  against  complete 
destruction  by  a  heavy  influx  of  power  in  the  likely  contin- 
gency of  the  generator  breaking  down.  Internal  leakage  re- 
actance did  not  protect  the  end  windings  of  a  generator 
against  concentration  of  potential  due  to  high-frequency  cur- 
rent entering  from  the  line.  Once  leakage  reactance  was 
embodied  in  the  machine  it  could  not  be  varied  in  value. 
Separate  reactance  coils  were  susceptible  of  such  adjustment. 
It  was  doubtful  whether  the  path  of  the  leakage  flux  of  many 
generators  with  large,  leakage  reactance  was  adequate  to 
enable  that  path  to  remain  unsaturated  on  short  circuit. 
An  objection  to  reactance  coils  was  that  of  cost.  On  the 
debit  side  of  the  balance  sheet  one  had  to  place  the  interest 
and  depreciation  on  the  cost  of  the  reactance,  together  with 
any  additional  sum  which  deserved  to  be.  debited  owing  to 
the  floor  space  occupied  by  these  coils.  On  the  credit  side 
one  had  to  place  a  number  of  items,  the  e,xact  value  of  which 
it  was  difficult  to  appraise,  but  which  were  nevertheless  of 
great  importance  : — ■ 

(1)  Insurance  of  the  generators  against  breakdown  from 
external  short-circuits. 

(2)  Insurance  against  breakdown  of  the  end-turns  by  hi^h- 
frequency  surges. 

(3)  Insurance  of  the  protection  of  the  windings  from  com- 
plete destruction  in  the  event  of  an  internal  breakdown. 

(4)  A  saving  due  to  elimination  of  the  necessity  for  quickly 
operating  switchgear. 

(5)  Saving  due  to  the  fact  that  switchgear  of  a  lower  rating 
is  possible. 

((5)  Saving  due  to  the  elimination  of  the  necessity  for  in- 
stalling elaborate  protecting  devices. 

(7)  Saving  of  penalties  incurred  due  to  complete  or  partial 
breakdown  of  the  generating  station. 

Mr.  A.  M.  Taylor  said  that  Fig.  1  represented  very  closely 
the  arrangements  proposed  for  the  new  power  station  in 
Birmingham.  The  bus-bars  were  to  be  divided  up  into  fix, 
tions,  and  the  output  on  each  section  was  20,000  kw.  What 
happened  outside  the  generating  station  must  on  no  account 
be  overlooked.  If  the  feeders  from  the  various  bus-bar  sections 
led  to  common  bus-bars  in  different  sub-stations,  the  reactances 
in  the  generator  bus-bars  would  be  partially  or  entirely  short- 
circuited  by  these  trunk  feeders.  Even  if  the  bus-bars  in  the 
various  sub-stations  were  divided  from  one  another  by  react- 
ances, the  reactances  in  the  generator  bus-bars  were  still  par- 
tially short-circuited  by  these.  Then  again,  most  systems 
putting  down  stations  of  the  size  indicated  would  be  already 
in  possession  of  a  station  of  perhaps  one-third  or  one-quarter 
the  size,  which  had  to  be  paralleled  on  to  one  or  more  of  the 
sections  of  the  new  station.  He  had  reproduced  in  the  figure 
herewith  a  rough  approximation  of  the  conditio  ns  which  existed 
in  a  crowded  town  like  Birmingham,  where  the  whole  of  the 
power  supply  was  concentrated  within  a  comparatively  small 
radius  of  the  big  generating  stations  as  distinct  from,  for 
example,  the  Newcastle  system,  where  the  nearest  large 
generating  centres  were  some  six  miles  apart.  Allowance,  had 
been   made   in   the  diagram    for    the    effect    of    synchronous 
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machinery  in  the  sub-stations.  On  the  assumption  that  a 
short  circuit  occurred  somewhere  near  the  bus-bars  "0,"  the 
admittance  of  the  whole  system  into  the  section  "C"  had 
been  worked  out;  it  would  be  equal  to  32  times  the  capacity 
of  one  bus  section,  or  some  70,000  amperes.  If  they  considered 
any  one  of  a  group  of  5,000-kw.  generators  on  one  of  the  main 
bus  sections,  and  assumed  that  the  short  circuit  developed 
inside  the  winding  of  the  generator,  but  near  the  terminals 
(which  was,  in  fact,  the  position  of  greatest  strain),  there 
would  be  virtually  no  reactance  between  the  bus-bars  and  the 
short  circuit  if  there  were  no  external  reactance  inserted  in 
the  generator  leads,  and  there  would  be  a  tendency  for  this 
enormous  current  to  pass  through  a  short  part  of  the  generator 


Diagram  of  Arrangement  Proposed  for  Birmingham  New 
Station. 

Bus-bar  reactance  taken  at  22  per  cent. 
Generator        ,,  ,,        10        ,, 

Rotary  Converter,,       ,,         5        „ 

Total  discharge  into  Section  C  =  70,000  amperes   neglecting 
"doubling  effect  "«=  140,000  amperes,  including  it. 

winding.  Such  a  current  would  be  100  times  normal  full-load 
current  of  the  generator,  and  it  was  pretty  certain  that  the 
armature  conductors  would  be  instantly  ripped  out  of  their 
place  and  much  more  serious  damage  done  than  would  obtain 
if  the  generator  were  merely  short-circuited  upon  itself.  If  the 
generator  was  fitted,  as  it  should  be,  with  instantaneous  pro- 
tective gear,  the  oil  switch  should  be  open  and  the  generator 
disconnected  in.  say,  one-fifth  of  a  second  from  the  time  of 
the  short  developing — i.e.,  in  five  complete  cycles.  Under 
these  conditions  it  was  probable  that  any  real  amount  of 
damage,  due.  to  the  burning  of  the  armature  conductors,  would 
be  avoided  (provided  that  the  field  circuit  of  the  generator 
were  also  open),  and,  therefore,  if  the  generator  could  be  pro- 
tected against  the  tremendous  rush  of  current  from  outside, 
indicated  above,  no  damage,  of  any  moment  would  ensue,  and 
the  cost  of  repairs  would  be  comparatively  trifling ;  damage  to 
the  field  poles,  which  might  necessitate  sending  the  field  away 
for  repairs  and  be  extremely  costlyJ  should  be  entirely  saved. 
If,  on  the  other  hand,  there  were  no  external  reactance  in 
the  case  above  considered,  the  conductors  near  the  terminals 
would  undoubtedly  be  ripped  out  of  their  positions  in 
the  first  quarter  cycles — i.e.,  in  one-twentieth  of  the  time  taken 
by  the  circuit  breaker  to  operate — and  enormous  damage  would 
be  done  by  the  time  the  circuit  breaker  had  operated. 
The  only  safe  way  to  determine  whether  or  not  reactances 
should  be  inserted  external  to  the  generators  was  to  work 
out,  in  this  way,  the  actual  admittance  to  the  faulty  section 
and  see  whether  the  currents  which  would  pass  would  be  such 
as  to  test  any  part  of  the  machine  more,  severely  than  its  own 
short-circuit  current,  under  which  it  was  tested  at  the  time 
of  purchase.  If  the  machine  was  constructed  with,  say,  an 
internal  reactance  of  8  per  cent,  and  an  external  reactance  of 
8  per  cent.,  and  if  it  were  short-circuited  on  its  own  internal 
reactance  and  would  stand  up  to  this,  then  it  would  be  equally 
safe  from  the  incoming  current  from  the  other  generators  as 
from  its  own  short-circuit  current.  Another  advantage  secured 
by  having  an  external  reactance  was  that  the  external  reactance 
might  be  placed  far  away  from  the  generator  and  close  up  to, 
the  switchgear,  and  might  be  so  arranged  that  there  were  no 
cable  or  dividing  boxes  between  the  main  bus-bars  and  the 
reactance.  The  cable  and  the  dividing  boxes  were  then  pro- 
tected from  the  bus-bars  as  well  as  the  machine  itself.  The 
authors  suggested  a  50  per  cent,  rpactance  in  the  various  sec- 
tions of  the  main  bus-bars.  When  this  reactance  was  traversed 
by  one-half  of  the  full  capacity  of  one.  section  of  the  bus-bars, 
a  condition  that  should  certainly  be  made,  there  would  be  a 
25  per  cent,  drop  of  voltage  across  the  reactance,  and  this  dif- 
ference of  potential  would  be  perpetuated  right  away  to  the 
feeding  centre  or  sub-station.  Reactances  had  undoubtedly 
come  to  stay,  and  were  a  prime  necessitv  in  the  bus-bare  of 
a  system  of  100,000  kw.,  but  the  space  taken  up  by  them  was 
very  considerable,  and  their  effect  upon  the  power  factor  of 
the  generators  was  also  rather  serious.  About  two  years  ago 
he  worked  out  a  switch  which  would  short-circuit  a  section,  or 
sections,  of  the  reactance  during  normal  working,  and  when 
the  rush  of  current  came  it  would  open  and  deflect  the  current 
through  the  reactance  in  a  period  of  time  of  the  order  of  one 
five-hundredth  part  of  a  second.  This  switch  had  been  fully 
designed  and  all  the  calculations  had  been  verified,   and   he 


was  now  awaiting  an  opportunity  of  performing  a  crucial  test 
upon  it  on  a  large,  scale. 

Dr.  Kaun  said  that  the  necessity  of  using  current-limiting 
reactances  in  large  alternating-current  supply  systems  had  been 
generally  recognised;  on  the  other  hand  it  was  certainly  desir- 
able to  restrict  the  use  of  this  apparatus  to  a  minimum,  as 
apart  from  the  additional  cost  such  apparatus  required  con- 
siderable floor  space  and  introduced  an  additional  piece  of 
apparatus'  in  the  already  complicated  system.  It  seemed  to 
him  that  the  best  compromise  which  could  be  effected  was  to 
put  the  reactance,  in  the  bus-bars,  and  to  use  alternators 
with  as  high  a  reactance  as  possible.  The  reactance  in  the 
alternators  themselves  would  then,  to  a  large,  extent,  take  the 
place  of  reactance  in  the  alternator  circuits,  and  in  the  feeder 
circuits.  This  had  at  the.  same  time  the  advantage  of  reduc- 
ing the  current  flowing  in  the  alternator  in  the  case  of  any 
breakdown  on  the  terminals,  and  gave  a  more  efficient 
machine.  In  large  turbo-alternators  the  bulk  of  the  losses  was 
made  up  by  iron  loss  and  windage  loss.  By  increasing  the 
reactance  the  flux  in  the  machine  could  be  decreased  with  a 
corresponding  decrease  in  iron  loss.  Further,  the  length  of 
the  machine  could  usually  be  decreased,  and  the  amount  of 
cooling  air  required  could  also  be  decreased  due  to  the  reduc- 
tion in  iron  loss.  As  the.  windage  loss  depended  on  the  amount 
of  air  required,  and  on  the  cylindrical  surface  of  the  rotor, 
which  could  both  be  reduced  on  machines  with  high  react- 
ance, the  windage  loss  of  such  machines  would  be  lower  than 
the.  loss  in  the  machines  with  low  leactance.  The  coarser 
voltage  regulation  of  the  machine  due  to  the  higher  reactance 
was  of  minor  importance,  as  machines  of  the  size  in  question 
were  invariably  used  in  connection  with  automatic  regulators, 
and  the  load  in  stations  for  which  reactance  coils  were  re- 
quired was  usually  steady. 
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A  Sub-Committee  of  the  Switchgear  Section  of  the  British 
Electrical  and  Allied  Manufacturers'  Association  recently 
asked  H.M.  Electrical  Inspector  of  Factories  for  his  guidance 
towards  the.  settlement  of  certain  difficulties  which  they  found 
to  arise  on  the  Electrical  Regulations  issued  by  the  Factory 
Department  of  the  Home  Office  (Factory  and  Workshops  Acts, 
19U1  and  1907;  Electrical  Regulations  [Form  028:  February, 
1910.]) 

Mr.  G.  Scott  Ram  very  courteously  welcomed  the  sugges- 
tion of  discussion  with  him,  and  the  Sub-Committee,  during 
the  latter  part  of  1913,  waited  upon  him  several  times  and 
fully  discussed  their  difficulties.  As  a  result,  all  present  ques- 
tions of  interpretation  have  been  set  at  rest,  and  Mr.  bcott 
Ram's  answers  are  now  embodied  in  the  agreed  text  given 
below  which,  it  is  understood,  will  be  added  to  and  form  a 
part  of  the  existing  text  of  the  published  Memorandum  on 
the  Regulations  as  soon  as  a  new  edition  is  printed.  In  order 
to  facilitate  the  reading  of  this  text,  the  questions  put  by  the 
Sub-Committee,  as  well  as  Mr.  Scott  Ram's  answers,  ar« 
given.  We  are.  indebted  to  the  Secretary  of  the  Association 
for  the  particulars:  — 

Protection  of  Cables  :  Regulation  2  :  Page  16. 

Question  1. — It  is  not  clear  from  the  Regulation  or  the 
Memorandum  exactly  what  cables  should  be  armoured.  Advice 
is  required  on  this  point. 

Should  an  inter-connecting  cable  for  coupling  up  two 
E.H.T.  switchboards  in  one  station  be  armoured  or  otherwise 
protected,  or  is  it  sufficient  to  rely  upon  the  lead  covering  or, 
in  the  absence  of  such,  the  cahie  insulation?  'I his  applies  to 
all  cables  other  than  those  in  trenches. 

Note  to  follow  tar.  1,  page  17. 

Answer  1. — In  electrical  stations  it  is  not  sufficient  to  rely 
on  the  insulating  coverings  of  high-pressure  or  extra  high- 
pressure  cables,  as  although  the  cables  may  be  safe  to  handle 
whilst  the  insulating  materia]  is  new,  they  may  after  a  few 
years  become  dangerous  to  touch.  Such  cables  should  there- 
fore be  "further  protected"  by  lead  sheathing  or  metallic* 
armouring  or  casing.  Armouring  or  equivalent  protection  is 
required  where  the  cables  are  liable  to  mechanical  damage. 
The,  protection  of  tail  ends  of  cables  at  generators,  motors, 
transformers,  etc.,  should  not  be  overlooked. 

Unarmoured  cables  of  whatever  pressure,  especially  those 
having  rubber  or  bituminous  insulation,  if  brought  close  to- 
gether as  in  trenches  or  at  switchboards,  should  be  prevented 
from  touching  and  where  practicable  should  be  separated  by 
fin-resisting  casings  or  divisions,  either  single  or  in  groups, 
to  jiii  vent  the  spread  of  fire  from  one,  cable  or  group  of 
cables  to  another.  Where  such  cables  pas3  through  floors, 
the  latter  should  be  constructed  of  fire-resisting  material,  and 
where  practicable  the  openings  therein  should  be  closed  up 
with  fire-resisting  material  so  as  to  prevent  the  possibility  of 
firp  passing  upu  B  I 
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Reoi  '  i 

Question  2     [a  il   permissible  to  mount  main  fusee  behind 

itch    pan  l  i,    prn\  ided    the  oorrecl    

ways  are  adhered  i"'.'    Thi    aria     pari icuiai Ij    in 

medium-pn     uri         itchgear,    where    i"i    eco '-il    reasons 

mihI    pos  ublj    for    ili'    Bake   <>f   simplification  of   ci 

i ii  ea  air  ,s< i imes  m< iunted  behind  the  panel       Thi 

involves  Regulations  1G  and  17  (a). 

Note  to  follow  par.  i,  paqh  24. 

Answer  2.  ft  ia  undesirable  I'm'  similar  reasons  that  main 
fuses  should  I"'  placed  behind  the  panels  of  low-pressure  or 
medium-pressure  switchboards.  The  blowing  oi  a  fuse,  par- 
ticularly under  heavy  short-circuil  conditions,  on  a  Bta 
switchboard,  might  readily  lead  to  a  Bhort-circuil  bel  an 
other  neighbouring  conductors. 

Similarly  as  regards  small  fuses  for  instruments,  pilot  cu 
cuits,  cii1.  If  placed  at  tin;  hack  of  the  switchboard  they 
should  be  guarded  so  that  an  arc  cannot  extend  to  other 
conductors,  and  their  position  as  regards  accessibility  lor  pur- 
poses of  renewal  without  danger  to  the  attendant  should  be 
carefully  considered  (see.  under  Regulation  Hi).  Small  bare 
wire  lighting  fuses  have  sometimes  been  used  as  instrument 
fuses  on  station  switchboards,  but  they  are  quite  unsuitable, 
as  they  would  be  unable  to  clear  on  a  short  circuit.  A  good 
type  of  enclosed  fuse  having  ample  break,  or  an  efficient  fuse 
of  the,  "cartridge"  type  should  be  used.  Unless  protected 
by  a  switch,  all  such  fuses  should  be  so  constructed  or 
mounted  that  they  can  be  handled  without  danger  of  touching 
the  live  parts  (Regulation  3  [e]). 

Note  to  follow  pah.  1,  Regulation  1G,  page  38. 
Answer  2  (a). — It  is  particularly  undesirable,  that  main 
fuses  should  be  placed  behind  switchboard  panels.  There  is 
obviously  more  danger  to  the  attendant  in  inspection  and 
renewal  of  fuses  so  placed  than  if  on  the  front  of  the  board. 
Similarly  as  regards  small  fuses  for  instruments,  etc.,  these 
should  never  be  placed  behind  the  switchboard  panels  in 
positions  involving  danger  to  the  attendants,  e.g.,  close  to 
bare  bus-bars  or  other  conductors,  involving  danger  to  the 
attendant  in  renewing  them  through  contact  with  the  con- 
ductors and  sometimes  involving  risk  of  making  short-circuits 
between  conductors  (see  also,  under  Regulation  5,  par.  2). 

Area  set  apart  for  Switchboaed  :  Regulation  15. 
Question  3. — Advice,  is  required  as  to  exactly  what  is  meant 
by  an  area  "  set  apart  for  the  purpose."  Manufacturers 
generally  have  been  under  the  impression  that  an  electricity- 
station  in  itself  could  be  regarded  as  such  an  area,  but  recent 
recommendations  by  H.M.  Electrical  Inspector  have  shown 
this  interpretation  to  be  incorrect,  and  in  order  that  switch- 
boards proposed  by  manufacturers  should  uniformly  comply, 
it  is  advisable  to  elicit  his  advice. 

Note  to  follow  par.  1,  Regulation  15,  page  38. 

.Insurer  3. — In  electrical  stations,  there  are  often  auxiliary 
switchboards  away  from  the  main  switchboard,  e.g.,  near 
rotary  converters  or  in  the  boiler-house  or  in  condenser  pits 
or  pump  rooms,  etc.  Such  switchboards  are  not  in  an  "area 
set  apart  for  the  purposes  thereof"  if  they  are  placed  where 
people  are  liable  to  pass  close  to  them  for  purposes  other  than 
for  attendance  thereon.  In  such  cases  it  is  necessary,  in  order 
to  effect  the  setting  apart,  to  place  a  rail  or  fence,  so  as  to 
prevent  persons  passing  along  the  working  platform,  or  behind 
if  there  are  bare  conductors  exposed  at  the  back.  If  a  switch- 
board is  placed  where  the  working  platform  or  back  passage- 
way is  used  as  a  passage  for  other  purposes,  and  consequently 
is  not  in  an  "area  set  apart  for  the  purposes  thereof,"  it  will 
require  to  be  fenced  or  enclosed  accordingly,  and  if  the  space 
for  the  working  platform  or  at  the  back  is  less  than  that 
required  by  Regulation  17,  the  apparatus  and  conductors  will 
require  to  be  totally  enclosed,  the  switches  being  provided 
with  covers,  as  on  an  ordinary  factory  motor  panel. 

In  transforming  sub-stations,  the  switchboard  passage-ways 
and  working  platforms  are  seldom  required  for  purposes  other 
than  for  the  switchboard,  but  if  otherwise  used,  e.g.,  for 
access  to  a  store,  room,  fencing  or  guarding  of  the  switchgear 
is  required. 

Two-panel  Switchboards  against  Wall,  Regulation  17. 

Question  4. — Where  boards  are  installed  consisting  of  two 
panels  only  is  it  permissible  to  place  these  near  to  a  main 
wall  and  allow  for  inspection  at  either  side  providing  no 
passage-way  ? 

As  addition  to  end  of  par.,  page  41. 

Answer  4. — Sometimes  narrow  switchboards  are,  placed  so 
close  to  a  wall  that  there  is  no  room  for  a  person  to  get 
behind,  and  there  is,  in  consequence,  no  "switchboard  pas- 
sage-way" at  the  back.  Although  the,  connections  and  other 
parts  at  the  back  may  be  within  reach  for  cleaning,  tighten- 
ing nuts,  etc.,  by  the  attendant  merely  putting  his  arm  behind, 
the  arrangement  is  obviously  not  desirable  for  boards  which 
cannot  in  practice  be  made  dead,  as  there  is  risk  of  danger 
from  shock  or  burns  through  short  circuit  in  working  thus  in 
such  a  confined  space,  and  the  arrangement  would  be  con- 
trary to  the.  requirements  of  Regulation  1.  Where  the  exig- 
encies of  space  require  that  a  board,  which  cannot  in  practice 
be  made  dead,  be  placed  close  up  to  a  wall,  the  connections 
and  all  parts  which  may  require  attention  should  therefore 
be  on  the  front. 


Am  Ql  \ii 

For  E.H.I 

i,  end  oi  n 

bob  i  hie. 

lo. 

i  Id  1»'  alter  oat 
:i  per  on  being  trapped  in  a  pa  ly  on 

the   length  anil    width   ol   the   pa 
p       i   availabl    to  maintain  an  a 

bbepowi  ipplied  to  I 

i  iiu    ni  .i    ii  rt  passu  only  i'  ii  i'  et  in  length  and 

ot  the  minimum  i ibed  width,  there  might  t» 

i    person  al    the   far  end   ol   thi 

i  i  lie;  al   i in-  panel   neare  i   i be  entran 
a   large  amount  of  power  on   the     :■  I'm      Generally,    tie  ii - 

thai  there  should  be  mean.,  ot  aco 
each   enil   ol    a        witchboard    pa    age-way."     On   the  other 
band,  if  th     |  three  tunes 

the  minimum  prescribed  in  Regulation  17  ;>  ■.ml  means  of 
access  may  he  unnecessary  in  stations  of  moderate  | 

Protection  bs  Screens  ami  Doors,  Regulation  18  (a). 
Question  6. — Are  either  hinged  or  hit-down  doors  considered 
to  comply  with  the  requirements  i"i  enclosing,  which  also 
stipulate  that  the  passage-way  must  not  be  obstructed? 
Hinged  doors  are  obviously  advantageous  lor  convenience  of 
operation  in  certain  eases,  bin  it  is  possible  that  with  such 
doors  the  passage-ways  must  in  many  cases  be  temporarily 
obstructed. 

Note  to  follow  pah.  1,  page  42. 

Answer  G.— In  the  protection  of  cells  by  screens  or  doors 
the  following  points  should  be  considered.  For  most  pur- 
poses where  lift-off  screens  are  used  they  are  preferably  made 
of  non-metallic  material,  such  as  asbestos  slate,  as  being 
lighter  than  iron  and  less  dangerous  m  view  of  their  being 
allowed  accidentally  to  touch  a  live  conductor  in  being  lifted 
on  or  off.  Where  doors  hinged  at  the  side  are  used,  in  order 
that  the  passage-way  should  not  be  blocked  or  unduly  ob- 
structed, they  should  be  made  capable  of  opening  180°,  and 
there  should  also  be  at  least  15  inches  space  between  the  edge 
of  the  door  when  open  90°  and  the  opposite  wall  of  the,  pas- 
sage. Where  necessary,  in  order  to  provide  this  clearance, 
the  doors  should  be  divided  down  the  centre,  each  half  being 
hinged  on  either  side  of  the  cell.  Doors  may  be  conveniently 
arranged  to  slide  on  runners,  in  which  case  there,  should  be 
two  lines  of  runners,  the  doors  being  hung  alternately  on  the 
front  and  hack  runners,  so  that  any  door  may  be  opened 
without  having  to  move,  others.  Doors  of  expanded  metal 
offer  the  advantage  that  the  apparatus  can  be  seen  without 
removing  the  protection. 

Protection  otherwise  than  bx  Screens  or  Doors, 
Regulation  18  (a). 
Question  7. — In  certain  instances,  where  rooms  have  been 
reserved  purely  for  B.H.T.  switchgear,  it  seems  unnecessary 
to  provide  screens  in  the  front  of  the  cubicles,  and  advice  is 
required  as  to  whether,  in  such  cases,  provided  the  rooms  are 
kept  locked  and  only  accessible  to  authorised  persons,  such 
screens  are  necessary.  An  instance  can  be  given,  where  such 
screens  were  recommended,  which  shows  that  this  matter  can 
be  advantageously  discussed. 

Note  to  follow  new  par.  2,  page  42. 
Answer  7. — Where  protection  by  a  rail  is  adopted,  the  rail 
should  be  at  such  a  distance  out  from  the  cells  that  it  is  im- 
possible for  a  person  to  touch  a  live  conductor  from  outside 
the  rail.  Although  only  authorised  and  competent  persons 
(Regulation  15,  second  par.,  and  Regulation  28)  are  allowed 
in  such  rooms  or  passage-ways, .  and  there  is  little  danger  so 
far  as  ordinary  routine  duties  are.  concerned,  this  method  of 
protection  is  not  recommended,  as  when  any  work  has  to  be 
done  [e.g.,  cleaning)  temporary  screens  must  be  provided 
(Regulation  18  [d]),  and  experience  shows  that  even  authorised 
and  competent  persons  will  take  risks,  some  of  which  have 
resulted  in  serious  and  even  fatal  accidents,  merely  to  save 
themselves  the  trouble  of  putting  up  the  temporary  screens 
provided.  It  is  therefore  far  better  to  provide  permanent 
screens  in  the  first  instance. 

Screening   of   Isolation   Switches,   Regulation   18    (d). 

Question  8. — Where,  isolating  switches  are  installed  to  dis- 
connect oil  switches  or  for  other  purposes,  certain  instances 
have  arisen  where  H.M.  Electrical  Inspector  has  recommended 
barriers  to  be  placed  between  such  isolators  and  the  oil 
switches  to  protect  the  operator. 

.  Where  isolators  and  other  apparatus,  such  as  current  trans- 
formers, are  mounted  in  the  same  cubicle,  cannot  the  trans- 
formers be  considered  as  a  part  of  the  main  conductors,  or  is 
it  necessary  to  insert  further  barriers  between  such  apparatus 
and  the  isolating  switches'.' 

Note  to  follow  par.  (d),  page  42. 
Answer  8. — Where  isolating  switches  arc  installed  for  dis- 
connecting oil  switches  or  other  apparatus  (e.^.,  potential  or 
current  transformers)  or  conductors  which  it  may  be  required 
to  make  dead  lor  working  upon,  the  isolating  switches  should 
be,  placed  in  a  separate  compartment  so  as  to  be  entirely 
screened  when  the  work  is  in  progress. 
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>rarj  Bcreens,  although  permitted  by  the  Regulation, 
are  not  recommended  for  new  work,  as  experience  again 
proves  that  even  "authorised  persons  '  will  fail  to  use  them 
when  provided,  and  fatal  accidents  have  occurred  from  such 

ting     switchboards,     temporary 
■is  are  relied  upon  for  screening  off  the  live  side,  of  the 
•.itches,    safe   means   should    be  provided   for   their 
insertion  by  the  provision  of  suitable  guides. 

•  1,  Regulation  14  (d). 
Qui  Ori    E  II. T.    installations,   under  what  circum- 

stances are  barriers  required  between  adjacent  phases?  This 
point  has  been  raised  oh  di  ambi- 

guity exists. 

Note  co  follow  tost  par.,  page  38. 
Answer  0.— On  high-pressure  and  extra  high-pressure  switch- 
is  ^i  2-phase  and  3-phase  systems,  it  is  desirable  that 
there,  should  be  divisions  between  the  phases  at  all  places 
where  an  are  is  liable  to  bi  accidentally  stalled,  e.g.,  at  isolat- 
ing switches,  and  sufficient  space  between  the  conductors  of 
the  different  phases  should  be  allowed  for  tins  purp 

Provision  op  Esoi  ides  of  Oil 

Sum  his  ok  Feeders,  Regulation  22. 

Question  10.— No  provisio]  I  i  be  made  for  protect- 

ing life  by  calling  for  isolators  on  both  sides  of  each  feeder 
oil-switch  when  the  same  could  be  alive,  from  a  sub-station 
and  thus  bi  a  Murce  ol  danger.  Manufacturers  differ  in  their 
views,  but  they  agree  that,  were  some  standard  adopted  it 
would  be  bi  neticial,  as,  seeing  that  competition  is  largely  on 
price,  theiv  is  a  definite  tendency  to  oinil  such  safeguards  in 
order  to  cheapen  the  cost  of  the  switehgear  installation. 

Xon:  to  follow  par.  on  Regulation  22,  page  46. 
Answer     10.— On     high-pressure    and    extra     high-pressure 
switchboards,    it    is     n  ded     that    isolating    switches 

should  be  placed  on  both  sides  of  oil-switches  on  feeder  cir- 
cuits where  the  feeders  are  capable  of  being  made  live  from 
the  distant  end. 

Potential  Transformer  Fuses,  Regulation  5. 
testion  11.— Certain  shunt  transformers  are  constructed 
with  the  E.H.T.  potential  fuses  mounted  immediately  above. 
Is  there  am  objection  to  this  arrangement;  and  what  facili- 
ties for  shutting  down  the  switchboard  must  exist  to  comply 
with  the  correct   interpretation  of  the  Electricity  Regulation? 

Note  to  follow  last  par.  under  Regulation  5,  page  27. 
AnswfiT     11.— On     high-pressure     and     extra    high-pressure 
.switchboards,    the    bus-bar    potential    transformers   and    their 
i,    which    are    generally   attached    thereto   or  placed  else- 
where  in    tl  compartment,    should  be   protected    by 
isolating  switches  placed  in  a  separate  compartment  of  the 
chboard,   so   that  by  means  of  the  isolating  switches  the 
transformers  and  the  fuses  and  all  conductors  in  their  com- 
partment  can   be   made   dead.     This  protection    is  needed   in 
oJ      m     requirements  of  Regulation   18  (d)   should   the 
transformer    require   attention,   as   well  as   in   regard    to  the 
requirements  of  this  Regulation    (5j.     The  objections  to  the 
val  of  the  fuses  whilst  the  contacts  are  live  are  the  risk 
oi   accident  to    the   attendant  through    touching   a   live   con- 
ductor, even  though  insulating  tongs  are  used,   and  through 
violent  rupture  of  the  fuse  should  one  be  replaced  on  a  short- 
circuit  due  to  a  faulty  transformer. 

Definition  of  \'  hhjh-pbessi  i 
Question  13—  Arc  combined  traction  and  three-wire  supply 
shboardB,    where   the  difference  of   pressure   between   the 
'  conductors  and  one  of  the  conductors  of  the 
three-wire   system  exceed  650  volts,   to   be  regarded  as  high- 
pressure  switchboards? 

i     13.— In  combined    traction   and    three-wire   direct- 
current  supply  stations,  both  the  traction  and  three-wire  sys- 
mes  taken  to  a  common  switchboard.     Each 
system  by   itself  is  of  medium  pressure,   generally  500  volts 
m   and   a  maximum  of  500  across  the 
outers  for  tl  b  m.     As  the  traction  system 

has  tin-  negative  pole  earthed,  and  the  lighting  system  has  the 
neutral  conduct-  thexe  will  be   a  pressure  of  750 

volts  or  so  between  the  positive  traction  conductor  and  one 
of  the  outers  of  the  supply  system.     'I  ace  of  pres- 

ling  650  volts,  the  hunt  of  medium  pres- 
et   two    different    systems,    and    the 
ins  do  not  therefor,     ipp]     to  the  switch- 
ever,  m  such  ea         that  f] 
of  this    larger  diffei  certain   con- 

ductors  should    not    be   overlooked,   and    particular    atti  I 
should  be  paid  to  the  requirements  of  Regulation   It   [b),  (c) 
and  (d). 

To  follow  last  par.  under  Regulation  14,  page  88. 
In  combined    traction  and  lighting  switchboards,   it  should 
■  riooked    ft  ;  rtain   con- 

rs  will  be  the  sum  of  the  pressure  of  thi 
and  that  of  one  side  the  three-wire  system.     Particular  atten- 
tion should  be  given  in  regard  I 
,h<    requiremi  nta  (h).  (c.)  and  (d)  of  this  Regulation.    See  also 
under  definition  of  "  hig 


THE    OPERATION    AND    UPKEEP    OP 
ELECTRIC    MOTORS. 


By  E.  F.  BUTLEK. 


(Abstract  of  an  vnformgl  paper  read.before  the  Junior  Institution 

ei    i,m;im.i,i:s.  ,<„  February  2't/i,  1914.) 

I bjects  of  ma  are  twofold  :  first  to  run  the  plant 

with  as  few  stoppages  as  possible,  and  secondly,  to  do  so 
without  excessive  cost.  To  get  the  best  results,  the,  upkeep  of 
the  plant  should  be  eon  Ldi  red  before  it  IS  installed,  and  it 
should  be  hud  out  with  the  objects  kept  in  view  of  suitability, 
ability,  the  minimum  number  of  sizes,  and  everything 
possible  standardised  so  that  the  smallest  number  of  spare 
parts  and  replacemi  ats  need  be  stocked. 

A  huge  iiuiiil.il  ,  i  shops  belonging  to  a  certain  firm  were 
changed  over  to  electric  driving  by  degrees,  the  process  extend- 
ing over  several  years.  Motors  were  bought  one  or  two  at  a 
time,  and,  in  son.,  case  -imply  replaced  existing  engines. 
As  a  result  they  ha\.  OVei  30  motors,  seven  of  which  are  over 
50  ii. p.;  out  of  26  motors,  there  are  19  different  sizes  and  nine 
different  makes.  U,  at  the  outset,  plans  had  been  made  to 
drive  the  whole  of  the  works,  and  a  modified  group  d 
adopted,  a  lot  of  shafting  and  old-fa shii  med  gearing  would  bav< 
been  eliminated,  and  onlj  about  five  sizes  of  motor  would 
have  been  necessary.  The  additional  first  cost  would  probably 
have  been  recovered  in  lees  than  three  years. 

in  this  case,  the  cost  of  upkeep  is  high,  as  there  are  too 
many  sorts  of  motors  to  keep  anj-  spare,  parts,  and  so  the 
running  of  the  plant  depends  entirely  on  the  personal  element. 
One  of  the  best,  installations  from  a  maintenance,  standpoint, 
that  is,  plant  laid  out  with  the  object  of  economical  operation 
and  upkeep,  is  a  riverside  warehouse  handling  peas,  be 
grains,  etc.  These  are  conveyed,  suited,  washed,  dried,  split 
and  sacked.  On  deciding  to  go  in  for  electric  driving,  the 
owner  hired  a  motor  and  a  recording  ammeter.  He  spent  six 
months  in  experimenting,  and  at  the,  end  of  that  time  knew 
exactly  what  he  wanted.  As  a  result  there  are  only  three 
sizes  of  motors  used,  all  well  above,  their  work,  and  one  size 
of  brush  fits  any  motor  in  the  place.  Similarly,  one  of  the 
biggest  printing  works  in  London  has  130  motors  with  only 
four  sizes.  A  spare  motor  and  starter  of  each  size  are  kept  in 
stock;  the.  complete  motor  or  starter  is  changed,  which  takes 
under  half  an  hour,  and  the  repair  is  done  properly  in  the 
workshop. 

As  one  object  of  maintenance  is  to  prevent  breakdowns,  an 
analysis  of  100  breakdowns  may  be  given.  Thirty-eight  were 
on  motors  and  62  on  control  gear. 

Of  the  motors  three'  had  damaged  shafts,  one  being  broken, 
one  bent,  and  in  one  case  the  armature  was  loose  on  the 
shaft.  Six  machines  had  bearing  or  lubrication  troubles, 
namely,  four  throwing  oil,  one  hot  bearing  and  one  bearing 
seized.  Fourteen  stoppages  were  due  to  brushes,  brush  gear, 
or  commutator  troubles;  in  five  cases  the  brushes  were  worn 
out,  in  three  eases  they  were  sticking  from  dirt,  in  two  cases 
the  motor  had  flashed  over  due  to  dirty  commutators,  in  two 
machines  the  insulation  of  the  brush  spindles  had  broken  down 
owing  to  dirt,  one  machine  had  the.  holders  loose  on  the 
spindle,  in  the  remaining  one  the  wire  had  become  unsoldered 
m   the   thimble. 

Nine  motors  had  winding  troubles,  two  being  burnt-out 
field  coils,  four  burn-outs  were  on  armatures,  in  one  case  the 
shunt  winding  was  in  contact  with  the  couipounding,  in 
another  tin:  end  was  knocked  off  a  field  coil  during  cleaning, 
and  in  one  case  there  was  trouble  owing  to  bad  connections 
between  the,  lugs  on  the  commutator  and  the  ends  of  the 
armature  coils. 

Six  were  miscellaneous  faults  and  included  one  earth  on 
terminal  box,  two  armature  bands  off,  one  pole  piece  loose, 
one  wrongly  connected,  and  one  had  the  key  out  of  pinion. 

The  62  breakdowns  on  the  control  gear  were  made  up  as 
follows  :  — 

Twenty-eight  on  starters  which  included  14  contacts  or  seg- 
ment.-, burnt,  seven  resistances  burnt  out,  three,  handles 
broken,  one  arm  loose  m  slate,  one  no-volt  coil  burnt  out,  one 
arm  slicking  in  full-on  position,  and  one  arm  not  holding  up 
owing  to  contacts  on  overload  coil  not  dropping. 

Sixteen  on  fuses;  m  five  cases  the  fuses  had  simply  blown 
and  were  replaced;  in  the  other  II  damage  was  done  usually 

fuses  arcing  on   to   the  metal   case. 

Ten  on  switches,  about  half  being  bad  contacts  or  arcing  to 
the  remaining  half  more  oi   less  l.ll  to  pieces. 

The  remaining  eight,  were  miscellaneous  and  comprised 
the  failure  of  one  shunt-breaking  resistance,  four  circuit 
breakers  gave  out,  in  one,  case  the  end  burnt  off  the  coil,  two 
had   burnt  ed    upside   down,   one 

i  vas  condemned  bj  the  Home  <  ifticc  and  replaced,  and 
two  installations  bad  faults  on  the  wiring.  Out  of  a  hundred 
breakdowns,  12  can  be  considered  unavoidable,  17  were  over- 
come by  some  alteration  or  modification,  and  the  remaining 
71  were  due  almost  entirely  to  neglect  or  ignorance — in  other 
words,  to  lack  of  me 

The  following  points  should  bi  k  pi  in  mind  when  selecting 
a  motor:— The  commutator  should  be  of  generous  size,  to 
allow  for  trueing  up  several  times,    'lie  hould  be  of 

hard  copper,  insulated  only  with  pure  mica;  micanite  should 
be  avoid  d      I  be  end    of  the  armature  coils  should  be  brought 


Vol.  71.     No.  1,89!),  Ai'iiii,  17,  191  I. 


THE    ELBCTEIOAL    BEVIEW. 


down  and  soldered  directbj  to  the  c itatoi    tegrnenl      The 

bands  which  hold  the  coils  in  thi     lo!      bould  not  increase   thi 
diaiuetei   oi    the  armaturi    at   all      1  bi      ampins    undi  i   l/he 

band  Bhould  be  amallei  than  the  remi [i  r,    a  that  the  band 

conies  Bush  with  the  Burface,    Thi    le    ens  the  chanc< 

coming  off,  and  by  not  interferi -ith   the  clearance  gi 

the  bearings  a  longer  life. 

i  be  oexl   point  to  loos   to  i    the  bi  a  ih  geai ,    The  rode  i 

Bhould  be  in  two  pieces  so  as  to  allov  ol  its  re val  ii  d 

The  insulation  oi  the  Bpindles  Bhould  be  of  mica,  and 
the  Bpindles  themselves  of  brass  and  large  enough  m  diameter 
to  preveni    vibration    ox  chattering      The    connections   Erpm 

spindle  to  Bpindle   >    maohini    ol  re  than  two  poll 

I..'   of    rod    or    strip    taped    and    em died,    and    preferably 

arranged  one  on  the  face  of  the  rocker  and  o o  the  back 

to  avoid  any  possibility  of  them  short-circuiting. 

In  shunt  machines  it  is  sometimes  an  advantage  to  bave 
the  leads  to  the  brush-holders  long  enough  to  enable  the 
motor  to  be  reversed  bj  moving  the  rocker.  The  holders  them- 
selves Bhould  l»'  of  the  type  in   Which  the  brush  slides  in  a 

box   and    L8    pressed   down    by    an    adjustable  spring.      A    scow 

should  be  provided  to  take  the  end  of  the  flexible  connection 

to  the  brush,  and  SO  prevent  the  current  from  passing  through 
the   spring;    this    screw    should    not   be    the  BCreW    that,  clamps 

the  holder  on  to  the  Bpindle.    n  should  be  possible  to  remove 
the  holders  from  the  spindle  without  disturbing  anything  else. 

The  holders  should  be  so  constructed  that  nearly  all  the  brush 
can  be,  used  up.  For  ordinary  work  the  hearings  Bhould  be  of 
hard  brass.  White  metal  can  be  used  but  requires  more 
supervision.  For  the  heaviest  work  it  is  worth  while  going  to 
a  little  more  expense  and  using  phosphor  bronze.  In  all 
except  the  smaller  sizes,  two  oil  rings  working  in  separate 
grooves  should  be  provided.  The  oil  well  should  be  large 
and  painted  internally.  This  provides  against  any  sand  being 
left  inside.  The  cover  of  the  oil  well  should  be  hinged  and 
fitted  with  a  spring;  this  will  ensure  its  being  closed.  Covers 
that  are  loose  or  hung  on  pieces  of  chain  usually  get  lost, 
and  dirt  gets  in.  The  overflow  should  be  large  enough  to 
carry  away  excess  oil  as  fast  as  it  can  be  put  in  with  a  pint 
feeder.  The  best  type  of  overflow  is  the  one  in  which  a  piece 
of  pipe  is  screwed  through  the  bottom  of  the  oil-well  to  the 
right  height ;  the  surplus  oil  then  drops  clear  and  does  not 
trickle,  down  the  sides  of  the  frame.  All  field  coils  should  have 
terminal  blocks  or  connectors  to  facilitate  disconnection  for 
testing.  It  should  be  possible  to  remove  the  armature  from 
either  end  of  the  machine.  Any  covers  that  may  be  fitted 
should  be  capable  of  being  put  on  or  taken  off  while  the 
machine  is  running,  without  the  possibility  of  touching  live 
metal  or  dropping  screws  or  bolts  inside.  In  the  case  of  belt 
drives  slide  rails  should  be  provided,  and  the  ends  of  these 
should  be  open.  Some  makers  use  square  or  tee-headed  bolts 
to  hold  the  motor  down  with  nuts  on  top.  A  better  plan  is 
to  have  square  nuts  inside  the  rails  and  use  setscrews,  then 
if  the  motor  has  to  be  slewed  round  or  moved  it  can  be 
easily  done,  otherwise,  it  is  necessary  to  pack  up  the  motor 
clear  of  the  holding-down  bolts  and  slew  it  on  the  packing. 
The  best,  way  to  fit  a  pulley  is  to  fit  it  up  to  a  shoulder  on  the 
shaft  with  a  feather  key,  tap  out  the  end  of  the  motor  shaft 
and  fit  a  set-screw  and  a  circular  plate  larger  than  the  shaft. 
This  method  is  particularly  necessary  with  ball-bearing  motors, 
as  the  pulley  cannot  be  knocked  or  wedged  off  without  damage. 
( To  be  conclvdf>d.) 


PROTECTION  OF  LARGE  POWER  SYSTEMS : 
SEPARATE  REACTANCES. 


By  EUSTACE  THOMAS,  B.Sc. 


The  paper  read  recently  by  Messrs.  Faye-Hansen  and  Peck, 
and  reproduced  in  this  journal,  puts  forward  a  manufacturer's 
view  of  the  advantages  of  separate  reactances.  Some  large 
stations  are  adopting  these,  and  it  is  of  interest  to  consider 
some  other  aspects  of  the  same  question. 

The  object  is  to  limit  currents  when  short-circuits  occur,  and 
thus  to  diminish  :  (a)  the  loads  which  the  oil  switches  may 
have  to  break;  (b)  the  stresses  on  the  generator  windings; 
(c)  the  liability  to  shut  down  the  system. 

In  the  first  place,  it  will  be.  accepted  as  a  arst  principle  that 
each  part  of  the  system  ought  to  be  strong  enough  for  its 
obvious  duty  without  outside  protection.  Thus  oil  switches 
ought  to  be  able  to  open  the  circuit  under  any  condition  that 
can  possibly  arise,.  They  are  the  protectors  of  the  system,  and 
it  is  wrong  and  it  is  unnecessary  that  they  should  be  too  weak 
for  their  duty  and  need  extraneous  protection.  Generator 
windings  should  be  supported  strongly  enough  to  withstand 
short-circuit  conditions,  and  they  can  be  so  built. 

These  obvious  requirements  are  further  strengthened  by  the 
fact  that  reactances  afford  an  imperfect  protection  only,  and 
cases  arise  where  they  do  not  protect  at  all.  For  instance,  a  very 
serious  shut-down  occurred  recently  in  a  large  system  on  the 
station  cables,  and  reactances  could  not  have  stopped  this. 
Again,  a  short  in  the  generator  or  between  it  and  the  reactances 
finds  it  quite  unprotected.  And  the  reactances  themselves 
actually  introduce  a  further  weak  link. 


in  the  discussion  wl  l  vpn  it- 

Maneln    |tei  ,    Ih' 

'<    in   tic-  generate]  »  I  Dr. 

Rosi  oberj    apj 

machine  i  by  m  t-cla     makci  .  bad  much  high 

it    full 

load  e  i  tation  was  Littl<   ovei  on     sni 

'     Cl  nt.      Such    macho  li 

ive,  but  thi 
very    much    more    ievi  re 
circuit 

Thi  ime ni  ioi  reai  tan 

protect    '    Hoi    ttbrt  i  ircuits.    But  w  hile  thi  i 
teel mless  oil  switcl  b  built  to 

withstand    short   circuits,    as    tlew    can    bo,    ttv  D    to 

Hunk    thai    |no   ,  he    taken    which    will 

.  lino  ndi  r  them       infi     sent  that  the 

mi  reduction  of  more  weak-  linl  luc< 

much  He  "  danger  than  they  remove.    Mr.  '■'  Inted 

out  that  in  Manchester,  although  they  have  had  many  bn 
down,  m  feeders,  .-one  clo  e  to  thi    itati  a,  tl       are  without 
aoticeabli   effeel  on  the  station  Itself.    Although  the  cabt 
thico-coic.  it  i,;  the  in  ui. in  .ii  t  i earth  of  on  a  re  h  bich  :  i 
down  fust.    The    ts)ti<  n  i    earthed  through  a  current-lb 
resistance,  and  the  relaj  i  bavi  b    hoi  <  time  limi      'l 
to  earth  is  thus  limited,  and  before  the  damage  bai   -pread 
from  core  to  core  thi   cable  is  cut  off.    Previously,  when  loDg 

time  limits  were   used,   trouble  came  in. 

Dr.  Rosenberg  endorsed  the  due  of  this  by  anticipating 
that  in  the  future  we  may  return  to  smgle-core  feeders  ii 
of  three-core.  This  will  ensure  thai  an  earth  must  occur  before 
a  short,  and  will  limit  the  damage.  Moreover,  single-core 
cables  introduce  reactance  m  themselves,  and  thus  self-pi 
points  far  from  the  station.  For  long  feeders  single-core  cables 
might  be  used  for  a  certain  distance,  and  three-core  beyond. 

But  the  same  method  of  protection  appears  to  be  applicable 
to  the  generators.  In  these  the  "  active  "  part  of  the  windings 
is  embedded  in  iron  and  the  phases  are  separated  by  earthed 
material.  But  earth  shields  can  be  placed  between  phases  on- 
the  end  connections  also.  When  this  is  done  a  breakdown  must 
be  to  earth;  and  by  discriminating  relays  and  by  the  limiting 
earth  resistance,  the  machine  can  be  at  once  cut  out  when  an 
earth  occurs  before  the  damage  has  spread.  It  would  be  easy 
also  to  make  the.  relays  at  the  same  time  cut  off  the  excitation, 
and  thus  limit  the  damage  the  machine  can  do  to  itself.  The 
relays  would  include  the  cables  from  generators  to  switchgear, 
which  should  be  single-core. 

The  oil  switch,  above  all,  calls  for  urgent  attention  from 
station  engineers.  Considering  that  the  safety  of  the  whole 
system  depends  ultimately  on  these  switches,  it  is  astounding 
what  makers  will  offer  and  station  engineers  accept.  Switches 
have  been  guaranteed  to  break  20,000  kw.  with  a  few  inches 
of  travel  with  the  contacts  a  very  few  inches  under  the  surface 
of  a  few  gallons  of  oil  carried  by  flimsy  tanks.  A  very  small 
proportion  of  the  cost  of  space  required  by  reactances  would 
enable  large  tanks  to  be  used  with  contacts  far  below  the 
surface  and  with  long  travel.  And  no  one  doubts  that  with  a 
long  and  rapid  break  well  under  the  surface  of  a  large  body 
of  oil,  a  circuit  can  be  broken  of  any  capacity  that  will  ever  be 
reached.  Switch  contacts  might  be  burnt  and  they  and  the 
oil  might  need  replacement;  but  that  is  a  minor  evil  which 
no  one  would  complain  of  if  the  system  were  adequately  pro- 
tected. The  present  oil  switches  do  wonderfully  well  consider- 
ing their  size  and  crude.ness,  and  they  show  that  the  construc- 
tion of  a  really  good  switch  is  not  a  matter  of  great  cost  or 
difficulty.  If  money  and  space  can  be  found  for  reactances, 
a  pan  of  it  can  be  better  spent  on  the  switches. 

It  would  thus  appear  that  protection  for  large  stations  is 
best  obtained  as  follows. — Generators  to  be  designed  for  higher 
reactance;  generator  windings  to  be  strong  enough  to  stand 
the  stress  of  short  circuit;  generator  end  windings  separated 
between  phases  by  earth  shields ;  discriminating  relays  with 
small  time  limit  to  act  when  an  earth  occurs  on  the  machine  or 
cables;  generator  cables  to  be  single-core;  the  system  to  be 
earthed  through  a  limiting  resistance;  feeders  to  be  single- 
core  for  some  distance  from  the  station;  oil  switches  to  have 
contacts  buried  sufficiently  deep  in  plenty  of  oil  in  a  strong 
tank,  and  to  have  sufficient  break;  oil  switches  to  be  capable 
of  ready  and  frequent  inspection  and  cleaning. 

There  is  nothing  here  to  tax  an  unprejudiced  designer;  and 
if  station  engineers  insist  on  having  it  all  they  will  get  it.  But 
before  everything  it  is  time,  station  engineers  take  the  specifica- 
tion of  oil  switches  into  their  own  hands  and  lay  down  such 
rules  as  will  ensure  them  a  more  adequate  protection  than 
they  now  get.  There  is,  however,  so  much  to  say  on  this 
matter  that  it  must  be  reserved  for  a  further  occasion. 


Smoke  Inspectors'  Examination. — On  April  --'4th  and 

25th,  the  Riyal  Sanitary  Institution,  of  90,  Buckingham  Palace 
Riad,  are  holding'  an  examination  for  smoke  inspectors.  These 
examinations  are  being  held  from  time  to  time  at  various  centres 
about  the  country.  We  believe  this  is  the  first  of  the  series  to  be 
held  in  London,  and  it  is  important  that  this  should  be  known  to 
all  who  wish  to  avail  themselves  of  the  opportunity  of  obtaining 
the  Institution's  certificate.  Ouher  examination  centres  for  this 
year  are  Leeds,  Manchester,  Sheffield,  Birmingham  and  Newcastle. 
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FOREIGN     AND    COLONIAL     TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 

NEWFOUNDLAND.— The  Government  have  introduced  a 
Hill  by  which  it  is  proposed  to  levy  a  surtax  of  15  per  cent, 
upon  the  amounts  payable  in  respect  of  Customs  duties  on 
any  goods  imported  with  the  exception  of  coal.  Whenever  it 
appears  to  the  satisfaction  of  the  Governor  in  Council  that  the 
operation  of  the  above-mentioned  surtax  is  producing  a  revenue 
in  excess  of  the  requirements  of  the  public  service,  the. 
Governor  may,  by  Proclamation  in  the  Royal  Gazette,  reduce 
the  surtax  to  such  an  extent  ;is  is  considered  desirable. 

AUSTRALIA. — The  Commonwealth  Government  have  de- 
cided that  in  the  case  of  commercial  travellers'  samples 
imported  into  Australia  a  drawback  of  duty  paid  may  be 
allowed  on  re-exportation  provided  that  (here  is  no  doubt  that 
the  goods  have  not  since  importation  been  "  used  "  (in  the 
ordinary  meaning  of  that  term)  and  that  they  are  worth  the 
duty. 

Forms  have  been  laid  down  for  Powers  of  Attorney  given 
for  Customs  purposes  in  the.  Commonwealth  by  individuals, 
firms,  or  partners  to  a  firm,  as  appropriate  to  the  circumstances. 
Copies  of  these  forms  are  available  for  inspection  by  British 
traders  interested,  at  the  Commercial  Intelligence  Branch  of 
•the  Board  of  Trade,  73,  Basinghall  Street,  London,  E.C. 

SOUTH  AFRICA.— The  Union  Customs  authorities  have 
decided  that  electric  ozonators  are  to  be  dutiable  at  the  rate 
of  12  per  cent,  ad  valorem  if  of  British  origin  and  at  the  rate 
of  15  per  cent,  ad  valorem  if  foreign. 

TURKEY. — The  Customs  authorities  have  issued  a  notice  to 
the  effect  that  no  certificates  of  origin  will  be  required  for 
goods  imported  into  Turkey,  to  date  from  March  loth  last.  The 
requirement  of  certificates  of  origin  was  instituted  during  the 
recent  Balkan  War. 

HONDURAS.— The  new  tariff  of  Honduras,  which  took 
i  from  August  1st  last,  has  created  some  dissatisfaction, 
and  the  Chamber  of  Commerce  of  Tegucigalpa  has  appointed 
a  committee  to  bring  about  a  revision.  The  tariff  changes 
recommended  by  this  committee  were  intended  to  be  pre- 
•  I  to  the  President  and  to  Congress  during  the  present 
session. 


NEW    PATENTS    APPLIED    FOR.     1914. 

(NOT  YET   PUBLISHED.) 
Compiled    expressly    for    this    journal    by    MESSRS.    W.    P.    Thompson    &    Co., 
Electrical     Patent    Agents.    285,    High     Holborn,     London,    W.C.,    and    at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


7,949.  "  Spring  retaining  or  controlling  devices  for  tramway  points  and 
switches."     D.  Carnscie  and  S.  C.  Gladwyn.     March  80th. 

7.1174.     "Telephone  transmitter."    C.  H.  Pritciiard.     March  30th. 

7,975.     "  Electrical   heaters."     A.  E.  French.     March  30th. 

7,984.  u  Single-line  intercommunication  telephone  systems  and  apparatus 
thereof."    J.  A.  Romer.     March  30th. 

8,010      "  Electric  Switches."     G.  CherBROU.     March  30th.     (Complete.) 

8.019.     "  Electric  heaters."    J.  R.  QuAIN.     March  30th. 

8,021.  "  Devices  for  the  transformation  of  electrical  alternating  currents 
into  sound  waves,  use  being  made  of  resonators  tuned  for  different  frequencies." 
KEMP  &  Laukitzek.  March  30th.  (Convention  date,  March  29th,  1913,  Den- 
mark.)    (Complete  ) 

8,038.  "  Switches."  G.  W.  Hart.  March  30th.  (Convention  date,  April  1st, 
1913,   United  States.)     (Complete.) 

8,042.  "  Vapour  elertric  devices."  British  Thomson-Houston  Co.,  Ltd. 
:0th.     (General  Electric  Co.,  United  Si 

8,049.  "  Transmitters."  J.  J.  Comer.  March  30th.  (Convention  date, 
March  31st,  1913,  United  States.)     (Complete.) 

8,052.  "  Electric  Recorders.'  J.  S.  WITHERS.  March  30th,  (Charles  O 
Sanders,  United  States.)     (Complete.) 

8,058.  "  Shade-ring  remover  for  removing  the  shades  from  ciectric  lamp- 
holders."     L.  W.  TUBTON.      March  31st. 

8,002.     "Protective  casing    :  ibles."     R.   McGeoch.     March  31st. 

8,118.     "  Electrolytic  meters."     11.  S.  Hatfield  and  G.  Hookham.    March  31st. 

8,131.  "  Electric  accumulators."  Ti  DOR  ACCUMULATOR  Co.,  Ltd.  March  31st. 
(Lorcnz  Lucas,  Germany.)     (Complete.) 

8,135.  "  Attachment  of  electrical  conduit  tubes  to  junction  pieces."  T.  A. 
Smith  and  W.  if.  Owen.     March  31st. 

8.138.  "  Composition  of  matters  to  be  used  as  an  insulating-compound." 
r.  J.  Haoley.     March  31st.     (Complete.) 

5.145.  "  Electric  incandescent  lamps."    W.  K.EFPEL.     March  31st.     (Complete.) 

8.146.  "  Instrument  for  measuring  Rontgen  rays."  R.  GriSSON.  March  31st. 
ition  date,  April  25th,    1913,  Germany.)     (Complete.) 

s.u7     "Cooling    device    for    He  vacuum    tubes,    particularly 

larch  31st.     R     GruSSON.     (Convention  date,   October  14th, 
1913,  Germany.)     (Complete.) 

"  Dynamo  machines."     II.  Lf.itnfr.     March  31st. 
8.166.     "  Electrolytic    apparatus    for    preparing    solutions    for    bleaching    and 
other  purposes."     6    SuWNER.     March  Blst. 

8.173.     "  Protection    of    alternating-current    electric    generators,    rotary    con. 
verters,    and    the    like."      BRITISH    Thomson-Houston    Co.,    Ltd.,    and    P.    II 
nd   J.   WhITCHER.     March   31st. 

s,i7i     "  Electric  lamps."    British  Thomson-Houston  Co.,  Ltd.    March  31st 

'  ine   Elektririt  lany.) 

H.17M.      "  Automatic     Starters     for     dvnamo-elcctric     machines."       F.     NEWTON 

are!  Newton  linos     March  31st.    (Complete.) 

I      "  Construction    and    method    of    arranging  induction    coils    for    loading 

duplicatable  double   telephone   lines   worked  on    the  Pupin   system."     H.    B.    M. 
Pir.tjn.  and   A     II.   Olsson.     March   31st.     (Convention   dale,   May    13th,   1913, 
I 

11  Construction    anil    method    ol   arranging  induction    coils    for   loading 
telephone   lint  Pupin   system. 

II    I!    M    Pi.njn.    ifil  A.   II.  Olsson.     March  31st.  (Convention  date,  May  9lh, 
1913,  Sweden.)     (Con,!' 


8,189.  "  Starters  and  combined  starter  regulators  for  electric  motors  "  I.  G 
Stikk.     April  1st. 

s.-'ls,     "  Electric     self-starter     for     internal-combustion     engines."       R.     W 

in      April  1st. 
8,234.     "  Electric   dishing  and  constant  contact  combined  switches  for  pocket 

and    dry    Hash    batteries."      J.    W.    MANDEK.      April    1st. 

B.239.  "  relephone  system  in  which  the  lines  are  interconnected  by  the 
aid  ol  i  In  lui-meehanically  controlled  switches."  !•'.  Aldendorfe.  April  1st. 
(Addition  to  2,530/14.)  v 

B.258.  "Polyphase-commutator  electric  machines."  Siemens-Schuckkrtwerkk 
G.m.b.H.     April   1st.     (Convention  dale,  April  3rd,  1913,  Germany.)     (Complete.) 

8,209.  "  Recording  pyrometers,  galvanometers,  barometers  and  like  instru- 
mints."     A.   ONWOOD.        April   1st. 

8,280.  "  Periodical  interrupter  (or  electric  circuits  and  more  particularly 
lo  heating-apparatus."     R.  Arno.     April  1st.     (Complete). 

8,286.  "Safety  devices  for  electrical  winding  mechanism."  H.  Wauchope 
HI  hi   &  Pitt,   Ltd.     April  1st. 

8,310.  "  Apparatus  for  switching  on  and  illuminating  advertisements  in 
connection  with  a  liquid-spray  difluser."     F.  KRAU88.    April  2nd.     (Complete.) 

8,336.  "  Speed  indicator  and  controlling  device  for  vehicles,  motor-cars,  and 
the  like,  having  or  being  driven  by  internal-combustion  or  other  means  of 
mechanical  or  electrical  propulsion."    J.   P.   Hawoktii.     April  2nd. 

8,346.  "  Fronts  of  electric  and  other  lamps.  '  W.  II.  Deb  and  F.  J. 
'    -  in,  trading  a-  W.  H.  Dee  &  Co.    April  2nd. 

8,349.  "  Electric  plug  connectors."  M.  Mattiiaey  &  Co.,  G.m.b.H.,  and  H. 
ElOKMANN.     April  2nd.      (Convention  date,  April  2,  1913,  Germany.)     (Complete.) 

8,353.  "  Pocket  electric  lamps  adapted  to  be  used  as  target-illuminating 
I'M..-  for  pistols  ami  the  like."  P.  Schmidt  and  C.  Dobslaw.  April  2nd. 
ion  date,  April  28th,  1913,  Germany.)    (Complete.) 

8,358.  "Alloys  for  dental,  electrical,  and  other  purposes."  R.  Marston 
and   R.   W.   Marston.     April  2nd. 

8,360      "  Electrical  terminals."    E.  R.  Benev.    April  2nd. 

8,367.  "  Electrolytic  apparatus."  Maschinenfabrik  Surth  G.m.b.H.  April  2nd. 
vention  date,  September  3rd,  1913,  France).     (Complete). 

8.369.  "  Electrical  control  of  signals."  Compacnie  db  Sicnaux  Elbctriques 
POI  B  ChEMINH  dk  Fer.  April  2nd.  (Convention  date,  April  3rd,  1913,  France.) 
(Complete.) 

8.370.  "  Electrical  control  of  signals."    Compacnie  de  Sicnaux   F.lectriques 

CHBMINS  de  Fer.     April  2nd.     (Convention  date,  April  3rd,  1913,  France). 

i  omplete.) 

8,385.  "  Rotary  converters  provided  with  boosters."  E.  Rosinbehi.. 
April   2nd. 

8,398.  "  Railless  electrical  vehicles."  W.  H.  Turner  and  W.  H.  Isherwood. 
April  3rd. 

8.404.  "  Electricallv-heated  boiling  apparatus."  Frederick  Barron. 
April  3rd. 

8.441.  "  Pocket  and  other  electric  flash-light  batteries. "  J.  W.  Mander. 
April  3rd. 

8.442.  "  Pocket  and  other  electric  flash-light  batteries."  J.  W.  Mandir. 
April  3rd. 

8,456.     "  Combination  electric  switch  and  fuse."    A.  H.  Short.     April  3rd. 

8,465.     "  Gas  and  electric  flash  signs  and  the  like."    R.  J.  Crouch.    April  3rd. 

8,473.  "Indicating-devices  for  electric  installations."  Siemens  Bros.  &  Co. 
Ltd.,  and  W.  H.  Guinsted.     April  3rd.     (Complete). 

8,499.  "  Electric  cut-outs."  British  Thomson-Houston  Co.,  Ltd.  April  3rd 
(General  Electric  Co.,  United  States). 

8.504.  "  Electric  time  switches."  P.  Dresla.  April  3rd.  (Conyention  date, 
April  3rd,  1913,  Germany).     (Complete). 

8.505.  "  Arc-light  carbons."     H.  Ayrton.     April  3rd.     (Addition  to  28,319/13) 

8.512.  "  Electric  furnaces."    J.  L.  Dixon.    April  4th. 

8.513.  "  Electric  furnaces."     J.  L.   Dixon.     April  4th. 

8,526.     "  Electrical   indicating-apparatus."     H.   M.   Harding.     April  4th. 

8,565.  "  Alternating  electric-current  machines  having  bar  winding."  All- 
manna  Svenska  Elekthicka  Akttrbolaget.  April  4th.  (Convention  date,  April 
11th,  1913,   Sweden).     (Comp...... 

8,595.  "  Electric  welding  machines."  Allcemeine  Elektricitats  Ges.  April 
4th.     (Convention  date,  April  4th,  1913,  Germany).     (Complete). 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and  Bradford;    price,  post  free,  9d.  (in  stamps). 


19X3. 

12,076.  Apparatus  for  use  in  Wireless  Telephony.  W.  T.  Ditcham  fit 
Grindell-Matthews  Wireless  Telephone  Syndicate,   Ltd.     May  23rd. 

12,129.  Apparatus  for  Heating  Liquids  Electrically.  British  Electric 
I).-. .i.i    Co.,  and  C.  Kratt.     May  24th. 

12,157.  Switching  Arrangements  for  use  in  Wireless  Telephony  and  Wire- 
LESS  TELEGRAPHY.  W.  T.  Ditcham  and  Grindell-Matthews  Wireless  Telephone 
i.  ,  Ltd.     May  24th. 

1l\*72.     Annealing  of  Wire.     M.  Woods.    June  4th. 

13, 903.  Methods  of  Exciting  Rontgen  Ray  Tubes.  Siemens  ti  Halske 
Akt.  (Jcs.,  K.   Bangcrt  &   E.  Utecht.     June  16th.     (Additions  to  9,499/12.) 

14,229.  Telephone  Exchange  or  Other  Switching  Systems.  Telephon 
Appar.it  Fabrik   E.  Zwietusch  &  Co.     June  19th.     (July  5,  1912.) 

14,427.  Magnetic  Separators.  Fried  Krupp  Akt.  Ges.  Grusonwerk.  June 
21st.     (July  15th,  1912.) 

14,795.  Methods  of  and  Apparatus  for  Sinterinc  Mstit.  R.  B.  Walling. 
June  28th.     (October  7th,  1912.) 

14,951.  Arrangements  for  Controlling  the  Feed  or  Recording  Instru- 
ments.    Siemens  Bros.  &  Co.  (Siemens  &  Halske  Akt.  Ges.)     June  28th. 

15,286      [oinin BlNDI  THE      I  UNCTIONS     of     Metallic    Sheathing    or 

..i  ELECTRIC  CONDUCTORS.  L.  Sunderland.  July  2nd.  (Addition 
i.i  22,550/11.) 

16,396.     Mani  eacture  of  Porcelain  Articles.    J.  A.  Jcflery  and  B.  A.  Jeffcry. 

16,468      Processes  oi  Making  Boron  Nitride.    British  Thomson-Houston  Co. 

il    II-.  Hi.    Co.)     July  17th. 
in. (ill      Railway-signalling  Apparatus.    Soc.  d'Electricite  Nilmelior  &  J.  E. 
I  aly  loth.     (July  20th,  1912.     Addition  to  827/10.) 

IP  Signalling.     Siemens  Bros.  &  Co.  (Siemens  Halske 
August   1st. 
■mii'i'i;    Socket    eor    Oil    and    Gas    Encines.      E.    C.    Male. 

I     Rushton.    August  25th.     (Addition  to  19,100/13.) 

1914. 

Switch!       G    W.  lint.    January  8th. 

O.    Freiberg   &    O.    Petzsche.      January   6th.      (Octo- 
ber 8th,    I'll  : 

1,729  <  "•. -.nil. ins  vsd  Fittim.s  fur  Electric  Conduits.  C.  Birch.  Janu- 
ary 22nd. 
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THE    RIGHT    TO    WORK. 

Tiik  strike  of  electrical  wiremen  in  the  London  Jhstrict  Lwa 
been  a  half-hearted  affair  from  the  beginning,  because  it 
was  generally  recognised  from  the  first  that  an  increase  in 
wages  wag  due.  Quite  a  number  of  the  best  contractors 
were  paying  their  men  more  than  the  Trade  Union  rates 
when  the  dispute  commenced,  and  it  seems  certain  that 
10|d.  will  be  the  recognised  rate  for  wiremen  working 
within  the  London  area.  "While  the  number  of  men  on 
strike  is  a  comparatively  small  proportion  of  the  total 
employed,  we  hope  that  the  strike  will  not  end  without  a 
definite  agreement  being  come  to  between  the  Electrical 
Masters'  Association  and  the  Electrical  Trades  Union.  If 
this  is  not  done  the  industry  will  suffer  from  isolated  strikes 
on  points  which  should  be  settled  now.  We  believe  we 
are  correct  in  stating  that  the  big  point  of  difference  out- 
standing is  that  of  the  right  of  any  man  who  is  not  a 
member  of  the  Trade  Union  to  work  in  any  capacity.  This 
point  is  raised  in  the  first  rule  of  the  set  recently  issued 
by  the  Electrical  Masters'  Association,  which  reads  : — 

No  exception  shall  be  taken  to  the  employment  or  non-employ- 
ment of  any  workman  in  the  electrical  trade  on  the  ground  that 
he  is  or  is  not  a  member  of  any  organised  trade  society,  neither 
shall  any  exception  be  taken  to  the  employment  of  a  workman  in 
any  other  trade  on  the  ground  that  he  is  or  is  not  a  member  of  a 
trade  society. 

The  Electrical  Trades  Union  has  strongly  objected  to 
this  clause,  but  we  believe  that  the  older  and  stronger 
Unions  :are  more  intimately  concerned.  Their  endeavour 
nasi  been  for  years  to  make  themselves  so  strong  that  they 
can  prevent  a  non-Union  workman  from  obtaining  any 
employment  which  will  necessitate  his  working  alongside  of 
a  Unionist. 

The  numerous  strikes  which  have  had  their  origin  in  this 
endeavour  have  widened  the  breach  between  employers  and 
employes,  as  they  have  also  retarded  trade  developments. 
In  the  present  instance,  if  this  clause  is  not  agreed  to,  an 
electrical  employer,  even  assuming  that  all  his  men  on  a 
certain  job  should  happen  to  be  members  of  the  Electrical 
Trades  Union,  will  be  liable  to  have  them  come  out  on 
strike,  because  one  man  employed,  say,  in  asphalting  the 
forecourt  of  a  large  public  building  which  is  being 
wired  for  electric  light,  is  not  a  member  of  a  recognised 
Union. 

We  have  received  from  the  Manchester,  Salford  and  Dis- 
trict Building  Trades  Employers'  Association  a  copy  of  an 
agreement  signed  on  April  9th  by  this  Association  and  also 
"  by  the  representatives  of  the  District  Committee  of  the 
Electrical  Trades  Union.  We  reproduce  this  agreement 
elsewhere  in  this  issue,  because  it  seems  to  us  that  it  should 
help  to  clear  up  the  dispute  in  London.  We  would  especially 
call  attention  to  Rule  10,  which  deals  with  points  raised 
above,  and  which  reads  as  follows  : — 

10.  While  agreeing  not  to  place  any  obstacle  in  the  way  of 
men  joining  the  Union,  employers  do  not  agree  to  employ  Union 
men  only. 
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We  fail  to  see  why  if  this  rule  is  accepted  by  the  elec- 
trical workers  in  Manchester,  their  Union  should  raise 
strenuous  objections  to  a  similar  clause  for  London. 

We  also  commend  Clause  13,  which  prevents  a  strike  or 
lock-out  starting  until  the  matter  in  dispute  has  been 
referred  to  a  joint  committee  of  employers  and  operatives. 

A  clear  set  of  rules  like  these,  signed  and  held  to  by 
both  sides,  would  be  worth  the  trouble  and  expense  of  the 
present  dispute. 

At  the  moment  of  writing,  it  is  announced  that  among 
the  proposals  of  the  National  Conciliation  Board  for  the 
settlement  of  the  building  trades  dispute  is  one  for 
deleting  the  disability  clause. 

The  Press  reports  relating  to  the  conciliation  proposals 
are,  however,  as  usual  conflicting.  The  Times  report  says 
that :  "  The  members  of  the  London  Building  Industries' 
Federation  are  to  agree  to  work  peaceably  with  non- 
unionists  "  ;  but  a  financial  paper  says  that :  "  By  the 
deletion  of  the  disability  clause  and  the  alterations  to  the 
conciliation  clauses,"  the  men  "  will  gain  the  right  for  the 
first  time,  to  protest  and  object  to  the  employment  of  non- 
society  men." 


THE     MINIMUM    WAGE. 

After  a  fortnight's  enforced  idleness,  which  has  cost  the 
Yorkshire  Miners'  Association  £120,000  in  strike  pay,  the 
men  have  gone  back  to  work  on  practically  the  same  terms 
as  they  had  before  the  strike.  It  is  estimated  that  the  total 
cost  of  the  strike  has  been  about  £1,000,000  (one  report 
multiplies  this  figure  by  five),  and  all  because  a  few 
men — who  were  undoubtedly  doing  their  best — could 
only  earn  wages  very  little  above  those  who  took  things 
easy  and  got  the  minimum  wage,  whether  they  earned  it  or 
not.  This  was  the  real  trouble  in  the  area  where  the  strike 
started,  as  in  other  districts  where  men  were  earning  good 
wages  the  strike  was  very  unpopular.  In  the  Doncaster 
district  it  very  nearly  caused  a  split  in  the  Association, 
in  fact,  we  shall  not  be  surprised  if  the  men  in  the 
Doncaster  area  eventually  form  an  Association  of 
their  own.  The  miner  is  very  human,  after  all,  and  when 
he  is  personally  doing  well,  and  knows  there  is  nothing  more 
to  be  gained,  he  wants  to  be  left  alone ;  in  this  case  it 
was  only  the  influence  of  the  Association  leaders  which 
kept  the  men  out  on  strike. 

As  to  the  terms  of  settlement,  it  is  practically  decided 
that  the  collieries  in  Yorkshire  shall  be  divided  into  groups 
or  classes  of  mines  with  different  minimums,  i.e.,  the 
minimum  rate  of  wages  will  be  fixed  by  the  Joint  District 
Board.  Thus  a  lower  minimum  will  apply  to  those  pits 
where  the  seams  are  thin  and  more  difficult  to  work  on  a 
profitable  basis,  than  to  the  thick  seams  in  the  Doncaster 
district.  Any  colliery  company  can  only  pay  such  wage  as 
is  afforded  by  the  selling  price  of  the  coal,  and  hence  the- 
prices  obtained  by  the  collieries  vary,  as  well  as  the  cost  of 
working.  In  the  Doncaster  area,  where  prices  obtained  are 
good,  owners  can  afford  to  pay  good  wages,  and  the  men 
employed  at  these  collieries  are  receiving  probably  one 
shilling  a  day  more  than  those  in  the  Barnsley  or  Rotherham 
areas.  But  no  Act  of  Parliament  can  alter  these  condi- 
tions ;  hence  the  necessity  for  a  low  minimum  wage,  if  this  is 
to  apply  throughout  the  whole  county.  Unfortunately, 
however,  the  men  seem  to  think  the  minimum  wage  ought 


to  be  the  average  wage  of  the  county,  and  instead  of  its 
being  a  "  piece  work  "  wage,  it  is  fast  coming  to  be  looked 
upon  as  a  time  or  day-rate  wage,  without  any  responsibility 
as  to  tonnage  produced.  Such  conditions  in  a  mine — 
except,  perhaps,  where  the  "  butty  "  system  is  in  operation — 
are  impossible,  owing  to  the  difficulty  of  efficient  super- 
vision. In  the  "  butty  "  system  one  man  is  responsible 
for  a  number  of  working  places  or  a  length  of  "  long- wall  " 
face,  and  has  a  contract  price  for  getting  the  coal  out,  doing 
all  timbering,  stone  work,  &o.,  and  employs  the  workmen 
under  him  and  pays  them.  Frequently  the  "  butty-man  " 
may  have  left  for  himself  £10  or  up  to  £20 — but  he  has  to 
see  that  the  other  men  work  and  that  the  coal  is  got  out,  or 
he  may  get  nothing.  But  this  system  does  not  suit  the 
workmen,  and  they  are  beginning  an  agitation  to  have  it 
entirely  abolished,  or  to  secure  that  all  the  money  earned 
shall  be  "  pooled."  They  object  to  the  butty-man  having 
so  much  money,  and  likewise  to  his  "  bossing  "  propensities. 
Hence  there  are  difficulties  all  round. 

In  Durham  and  Northumberland  an  agitation  is  proceed- 
ing to  have  the  minimum  wage  made  into  the  county 
average  wage.  At  present  the  minimum  is  below  the 
county  average,  but  the  point  that  smarts  most  is  the  rule 
that  no  workman  is  entitled  to  receive  the  minimum  wage 
unless  he  has  worked  full  time.  In  Yorkshire  and  other 
districts  the  workmen  are  asked  to  put  in  80  per  cent.  only, 
and  the  north-country  workmen  want  to  know  why  ? 
They  forget  that  they  work  less  than  eight  hours  per 
shift — from  6i  to  7  only — and  not  only  that,  but  they  make 
every  alternate  Saturday  a  holiday,  or  only  work  11  days 
per  fortnight,  against  12  in  other  districts.  Again, . 
the  wages  are  lower  because  the  men  are  provided  with 
free  houses  and  free  coal,  whereas,  in  other  districts, 
workmen  have  to  pay  rent  and  buy  coal.  Owners  in 
Northumberland  and  Durham  would  be  very  glad  indeed 
to  put  their  pits  into  line  with  those  in  other  districts — 
that  is,  to  pay  higher  wages  on  condition  that  the  men 
work  the  full  eight  hours  and  pay  house  rent  and  buy 
coal.  This,  however,  is  not  what  the  men  want ;  they  wish 
to  retain  all  the  advantages  over  their  brother  workmen  in 
other  parts  of  the  country,  and  to  be  paid  the  same  rate  of 
wages. 

In  Scotland,  too,  the  miners  are  resisting  a  claim  by  the 
owners  for  a  reduction  of  wages  of  Is.  per  day.  Their 
present  earnings  are  7s.  6d.  per  day,  and  the  owners  say 
they  cannot  afford  to  pay  this  rate,  owing  to  the  increase  in. 
working  costs  and  the  reduction  in  the  selling  price  of  coal, 
which  has  dropped  Is.  6d.  per  ton  from  the  recent  high 
prices.  Lord  Balfour  has  been  appointed  neutral  chairman, 
and  his  award  is  final  and  must  be  accepted  by  both  parties. 
Unless,  however,  the  award  is  in  favour  of  the  workmen,  we 
doubt  very  much  whether  they  will  accept  it  peaceably, 
judging  from  what  has  occurred  in  other  districts. 

There  should  never  have  been  any  Minimum  Wage  Act, 
or  any  Eight  Hours  Act — the  men  undoubtedly  are  dis- 
appointed with  both,  as  at  Cannock  Chase  district,  where 
both  Acts  have  resulted  in  the  men  earning  less  money 
than  they  did  previously,  and  it  would  be  a  great  blessing 
to' this  country  if  both  these  abominable  and  mischievous 
pieces  of  legislation  could  be  repealed.  We  are  afraid, 
however,  that  the  rank  and  file  supporters  of  the  Govern- 
ment of  this  country  have  much  to  learn  before  this  will 
happen.  The  only  other  way  is  for  the  coal  owners  to 
combine  and  fight — as  undoubtedly  they  will  have  to  fight 
sooner  or  later — and  the  Minimum  Wage  Act,  unless 
repealed  before  bad  times  come  upon  us,  will  be 
responsible  for  very  much  trouble  and  suffering,  which  will 
not  be  confined  to  the  coal  trade,  but  will  more  or  less 
involve  every  industry  in  the  country.  We  are  still  a  long 
way  from  the  millennium,  which  the  pitman  so  earnestly 
desires  —  it  is  likely  to  remain  far  distant  so  long  as 
workmen  are  taught  that  the  less  work  they  do  the  more 
there  is  left  for  everyone  else — and  the  pitman  especially 
must  learn  that  he  cannot  expect  to  go  on  continually 
receiving  7s.  6d.  for  only  7s.  worth  of  goods.  At  present  the 
Gd.  he  does  not  earn  is  coming  out  of  the  pockets  of  the  •>•) 
public,  but  they  will  find  out  in  time,  and  we  think  whc 
they  do  so  they  will  begin  to  object,  and  will  probably  t&\  o 
a  hand  in  giving  the  miner  a  lesson  which  he  is  beginnir 
to  stand  in  need  of  very  badly.  Janu" 
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Tin.  rapply  of  electricity  in  the  raetro- 

Lontlon  s         politan   area,  covering  700   SO.  miles,  and 
Electricity        „    ..  ,  J         , 

S  i    I  affecting    a    population     of     Home    seven 

millionH,  is  a  gigantic  problem,  offering 

immense  possibilities,  and  involving  equally  grave  responsi- 
bilities. At  present,  viewed  as  a  whole,  it  is  notoriously 
heterogeneous  and  unorganised  ;  were  it  not  so  serious  and 
lamentable  a  fact,  it  would  be  nothing  short  of  ludicrous  to 
observe  that  within  that  area  no  fewer  than  19  different 
systems  of  supply  are  in  vogue,  and  that  if  a  consumer  moves 
from  one  parish  to  the  next,  the  chances  are  at  least  1 0  to  I 
against  his  lamps,  motors,  cookers  and  radiators  being 
suitable  for  use  in  his  new  quarters. 

The  situation  is  absolutely  without  a  parallel  throughout 
the  world,  and  throughout  the  history  of  electricity  supply, 
and  like  many  other  anomalies,  its  origin  is  undoubtedly 
traceable  directly  to  the  action  of  Parliament  in  the  early 
days  of  the  industry.  To  aggravate  the  absurdity  of  the 
position,  large  new  power  stations  are  now  being  erected 
within  the  area,  which  will  bear  no  intentional  relation  to 
those  already  existing.  It  was  high  time,  indeed,  that  the 
London  County  Council,  as  the  leading  authority  concerned, 
should  institute  an  inquiry  into  the  subject  with  a  view  to 
finding  some  way  to  bring  order  out  of  this  wild  chaos,  and 
the  report  of  its  technical  advisers,  Messrs.  Merz  and 
McLellan,  of  which  we  commence  an  abstract  elsewhere  in 
this  issue,  will  be  read  with  interest,  though  with  mixed 
feelings  by  many  of  those  immediately  affected.  So 
weighty  and  complex  a  matter  calls  for  the  most 
authoritative  and  impartial  discussion,  and  we  are  glad 
to  be  able  to  place  before  our  readers  a  review 
of  the  report  by  Mr.  C.  H.  Wordingham,  whose  position  is 
a  guarantee  of  freedom  from  bias  and  whose  reputation 
entitles  his  remarks  to  respectful  consideration.  Whatever 
course  the  Council  may  decide  to  follow,  there  is  no  question 
but  that  the  matter  is  of  urgent  importance,  and  no  time 
should  be  lost  in  arriving  at  a  firm  decision  upon  its  future 
policy,  which  will  have  an  intimate  bearing  upon  the  well- 
being  of  every  inhabitant  of  the  metropolitan  area. 


After  the  sharp  reduction  in  prices 
which  followed  as  the  result  of  the  fright 
due  to  the  rather  heavy  selling  here  of  American  lead,  the 
market  has  assumed  a  steadier  tone,  and  at  the  reduced 
prices  ruling  a  very  fair  business  has  been  done  by  con- 
sumers. The  market  was  badly  jarred  by  the  sales  of 
United  States  domestic  lead,  for  the  necessity  of  finding  an 
outlet  abroad  for  such  material,  showed  beyond  all  question 
that  general  trade  across  the  Atlantic  was  in  a  bad  way. 
Under  ordinary  conditions  the  United  States  is  a  large  con- 
sumer of  imported  lead  mainly  from  Mexico,  hence  the  fact 
that  not  only  had  the  country  sufficient  material  of  domestic 
production  to  provide  fully  for  home  needs  but  to  permit  of 
exports,  came  as  a  shock.  The  severe  fall  in  the  price  had 
the  effect  of  putting  a  stop  to  further  selling,  at  all  events 
for  a  time,  for  the  London  price  was  well  below  New  York 
parity,  and  this  condition  still  persists.  It  seems  to  be  the 
present  policy  of  leading  London  interests  to  keep  the  price 
here  at  a  level  sufficiently  below  that  of  New  York  to  check 
shipments  from  the  United  States  to  Europe,  and  their 
efforts  in  this  direction  have  so  far  been  rewarded  with 
success.  Of  course  there  is  a  chance  that  things  may  go 
worse  in  the  United  States  again,  and  that  the  reduction  of 
prices  across  the  Atlantic  would  permit  of  further  selling 
for  export,  but  for  the  present  this  phase  seems  to  have 
passed.  The  outlook  is  moderately  satisfactory  again  mean- 
while, and  it  remains  to  be  seen  what  direction  things  will 
take  across  the  Atlantic.  There  has  been  a  fair  quantity 
of  United  States  lead  come  into  this  country  lately, 
all  of  it  to  Liverpool  and  Manchester,  and  there  is  a  good 
deal  still  to  come,  though  some  of  the  estimates  of  the  total 
'  quantities  sold  for  export  from  America  are  regarded  as  being 
exaggerated.  The  arrivals  from  the  other  side  of  the  Atlantic 
have  helped  to  relieve  some  of  the  more  pressing  needs  of  con- 


sumers,  while  invisible  stocks  oail   hardly  to 
ko  fur  us  the  works  of  OOOfOOBl 

been  an  inoreaae  in  the  arrival!  of  lead  this  few  for  tbe 

three  months  of  about  'J,  100  tons,  the  total  being  55,271 
tons,  against  ,r»2,878  tons  in  L918,  so  that  it  leemi  sppareni 
that  in  spite  of  the  shut-off  of  Buppliei  from  Mexico,  then 

has  been  an  increased  output  elsewhere.  If  not  tJ 
the  consumption  in  other  partw  rnnut  have  fallen  off  to  an 
extent  sufficient  to  enable  material  to  be  forwarded  to  th< 
British  market,  which  otherwise  would  have  been  001 
sumed  elsewhere.  For  the  time  being  the  outlook  is  foi 
a  moderately  steady  market  at  the  reduced  prices  now 
ruling.  Unless  America  improves  there  is  not  much  likeli 
hood  of  prices  in  London  being  advanced  to  any  extent 
As  far  as  the  United  States  is  concerned,  things  in  prettj 
nearly  all  industrial  channels  seem  to  be  rather  bad,  notablj 
in  the  iron  and  steel  trades,  while  although  lately  the  con- 
sumption of  copper  as  reflected  in  the  monthly  deliveriei 
published  by  the  American  Copper  Producers'  Association 
has  improved  from  the  miserably  low  total  seen  at  the  enc 
of  last  year,  there  is  still  ample  room  for  improvement  in  th< 
electrical  trades  across  the  Atlantic.  A  restriction  ii 
the  consumption  of  other  staple  metals  cannot  hav< 
proceeded  without  a  restriction  in  the  consumption  o 
lead,  and  the  position  across  the  Atlantic  therefore  deserve! 
close  watching.  It  may  be  taken  for  granted  that  in  th< 
recent  instance  at  all  events,  the  holders  of  the  lead  whicl 
was  sold  for  export  wanted  the  money  which  it  representee 
more  than  they  desired  to  hold  an  accumulation  of  baa 
metal.  It  is  possibly  significant  of  a  continued  relaxatioi 
in  the  position  that  April  lead  should  have  been  declared  ai 
long  ago  as  last  week. 


It  is  surprising  how  many  people  then 

That  Lost  j  ,         .,  i  a     u 

„.  .    .  are  up  and  down  the  world  who  are  un 

acquainted  with  their  legal   rights,  not 
withstanding  that  everyone  is  presumed  to  know  the  law. 

We  constantly  hear  of  cases  in  which  a  tramway  passenger 
having  lost  his  ticket,  refuses  to  buy  another,  and  is  con 
sequently  brought  to  book  by  the  company.  In  a  case  o 
this  character  recently  heard  at  Cardiff  Police  Court,  it  wa 
made  clear  that  people  who  ride  on  the  Corporation  tram 
cars  must  not  only  pay  their  fares,  but  must  also  preserv 
their  tickets  to  show  they  have  done  so,  and  the  onl; 
way  to  meet  a  case  of  a  lost  ticket  is  to  buy  another,  i 
man  was  summoned  for  riding  on  a  Corporation  car  withou 
having  paid  his  fare.  It  was  proved  that  the  defendan 
could  not  produce  a  ticket  to  show  he  had  paid  it 
Defendant  said  the  conductor  knew  he  had  paid.  Defendan 
said  he  had  paid  his  fare,  and  when  he  saw  the  inspecto 
come  on  the  car  he  looked  in  every  pocket  for  the  ticket 
but  could  not  find  it.  When  the  inspector  told  him  to  lool 
in  his  pockets,  he  told  him  that  he  had  already  done  tha 
without  success.  He  found  the  ticket  after  he  left  the  car 
and  had  written  to  the  manager  explaining  the  facts. 

The  Stipendiary,  in  addressing  the  defendant,  said  :— 
"  You  must  know,  as  an  intelligent  man,  that  it  is  the  dut; 
of  the  inspector  to  have  some  evidence  that  you  have  paid 
and  the  only  evidence  he  can  have  is  your  ticket.  It  woul< 
be  the  easiest  thing  in  the  world  for  dishonest  people  to  say 
1 1  have  paid  my  fare  and  lost  my  ticket.'  What  would  to 
the  result  to  the  Corporation  ?  The  cars  would  be  run  at  i 
loss,  and  the  ratepayers  would  have  to  suffer.  You  are  finei 
10s.  and  costs,  or  14  days." 

What  the  public  wholly  fail  to  realise  with  reference  t< 
a  case  of  this  kind,  is  that  on  making  application  to  thi 
company  the  fare  overpaid  will  be  refunded.  The  company 
would  be  practically  bound  to  refund,  and  any  Court  o 
Justice  would  compel  it  to  do  so  on  the  sworn  statement  o 
the  passenger  that  he  paid  twice  over.  No  doubt  the  cos 
of  recovery  would  make  the  remedy  expensive.  The  Id 
stamp  on  the  letter  claiming  repayment  would  cancel  the  Id 
stamp  sent  by  the  company.  But  the  remedy  is  there 
and  those  who  rail  at  tramway  companies  for  making  a  ven 
sensible  rule  as  to  showing  tickets  should  keep  this  fact  ii 
mind. 
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LONDON    ELECTRICITY    SUPPLY. 

By  C.  H.  Wordingham,  M.Inst.  C.  E. 
Messrs.  Merz  and  McLellan's  views  on  the  way 
in  which  London  can  be  best  supplied  with  electrical 
energy  were  described  by  them  with  great  thorough- 
ness in  the  witness  box,  some  eight  or  nine  years 
ago,  when  they  were  promoting  the  Administrative 
County  of  London  Bill.  These  views,  as  shown  by 
the  lengthy  Report,  with  longer  Appendices,  which 
they  have  just  presented  to  the  London  County 
Council,  have  undergone  but  little  change,  except 
that  they  now  apparently  realise  that  they  must  not 
rely  upon  power  alone  for  getting  the  enormous 
load  which  it  is  necessary  to  assume  in  order  to 
justify  their  conclusions,  and  they  fall  back  on  a 
phenomenal  development  of  electrical  heating  and 
cooking.  The  importance  of  the  distribution,  as 
compared  with  the  generation,  of  electrical  energy 
is  now  more  fairly  recognised  than  at  the  earlier 
period  referred  to. 

One  cannot  but  be  struck  by  the  sense  of  abso- 
lute confidence  that  the  authors  have  in  their  own 
views  which  pervades  the  whole  Report.  They 
refer  to  other  "  schools,"  but  they  seem  rather 
concerned  to  demolish  all  arguments  that  do  not 
accord  with  the  scheme  they  favour  than  to  weigh 
judicially  the  opposing  considerations.  In  other 
words,  their  attitude  towards  the  technical  portion 
of  the  problem  set  them  seems  rather  that  of  the 
witness,  or  counsel,  than  the  judge,  but  it  does 
not  necessarily  follow  that  their  conclusions  are  on 
that  account  wrong. 

The  scheme  propounded  is  no  less  than  the  abso- 
lute scrapping  of  all  existing  metropolitan  gene- 
rating stations,  whether  owned  by  companies  or 
municipalities,  and,  to  a  large  extent,  of  their 
distribution  systems  also. 

There  can  be  little  doubt  that  the  main  principles 
enunciated  are  correct  if  virgin  ground  lies  before 
the  engineer.  They  are  well-known,  and,  in  fact, 
lie  at  the  root  of  the  idea  of  a  central  station,  as 
compared  with  a  number  of  isolated  installations  :  — 
diversity,  with  consequent  improved  load  factor; 
increased  scale  of  operation,  with  consequent  larger 
units  of  plant,  securing  lower  outlay  per  kilowatt, 
decreased  cost  of  attendance,  &c.  All  this  is  the 
oldest  of  ancient  history,  and  there  can  be  few 
who  do  not  take  these  principles  as  axioms  of 
central  station  design. 

Exactly  where  the  limit  to  increased  economy  by 
concentration  must  be  set  may  be  open  to  discus- 
sion; Messrs.  Merz  and  McLellan  point  to 
30,000-KW.  generators  as  jaits  accomplis,  and  say 
that  50,000-Kvv.  generators  are  in  sight.  They  may 
be,  but  it  is  more  than  doubtful  if  there  is  any  ap- 
preciable gain  in  economy  in  going  above  15,000-KW. 
or  20,ooo-kw.  sets,  and  certain  drawbacks  necessarily 
attend  the  larger  sizes.  On  the  basis  of  50,000-KW. 
sets  they  put  the  maximum  size  of  single  station 
at  500,000  kw. 

The  authors  anticipate  great  economy  and  sub- 
stantial advantages  from  putting  the  generating 
stations  a  long  way  down  the  river.  The  former 
is  based  chiefly  on  the  ground  of  lower  cost  of 
coal;  the  latter  comprise  facilities  for  coal  storage 
(a  very  important  point  in  view  of  the  increasing 
severity  of  strikes);  the  possibility  of  by-product 
recovery,  and  the  hygienic  advantages  of  burning 
the  fuel  out  of  London.  Xo  clue  is  given  to  the 
kind  of  by-product  in  mind,  but  gas  engines  of 
50.000  kw.  can  hardly  lie  contemplated.  Greal 
stress  is  laid  on  the  hygienic  gain;  but  it  may  ln- 
doubted  whether  much  need  be  made  nf  this  if  the 
scheme  is  otherwise  sound,  it  is  not  the  factory 
chimneys,  but  the  tens  of  thousands  of  domestic 
fires  that  poison  the  atmosphere.  If  Messrs.  Merz 
and  McLellan's  new  stations  can  abolish  these,  they 


may  well  be  forgiven  their  station  chimneys,  even 
if  situated  in  the  heart  of  London. 

It  is  admitted  that  the  cost  of  transmission  would 
be  heavy,  but  it  is  stated  that  this  would  be  more 
than  compensated  for  by  the  advantages.  Like  a 
good  many  more  ex  cathedra  statements  in  the 
Report  this  may  well  be  doubted. 

Some  of  the  arguments  used  in  support  of  the 
scheme  are  less  sound.  For  example,  the  myth  of 
there  being  some  essential  difference  between  light- 
ing and  other  uses  of  electrical  energy  is  brought 
out.  The  load  factor  of  street-lighting  compares 
very  favourably  with  a  large  proportion  of  motive 
power,  while  all-day  basement  lighting  easily  beats 
any  power  load  and  still  more  a  heating  load,  which, 
after  all,  is  just  as  much  a  winter  load  as  ordinary 
lighting,  though,  of  course,  it  has  a  better  daily 
load  factor.  Cooking,  except  in  large  restaurants 
and  hotels,  cannot  be  expected  to  give  a  very  high 
load  factor,  and  it  may  well  come  on  a  very  nasty 
part  of  the  load  curve. 

After  reading  the  Report,  one  cannot  help  asking 
oneself :  What  is  the  magic  talisman  which  the 
authors  possess  that  will  enable  them  to  do  the 
same  work  as  existing  concerns  at  a  vastly  lower 
cost  ?  Let  it  be  granted  that  the  use  of  very  large 
units  will  reduce  their  capital  outlay  for  generating 
plant  and  some  of  their  running  costs,  they  will 
still  have  to  pay  the  same  as  other  people  for  cables, 
for  excavation,  for  re-instating  of  pavements,  and 
for  all  the  miscellaneous  etceteras  that  run  up  the 
cost  of  every  consumer's  service.  Many  of  the 
existing  undertakings  are  run  by  engineers  of  long 
years  of  experience  in  central  station  work,  dating 
back  to  the  inception  of  the  industry,  men  who  join 
conspicuous  business  ability  to  ripe  and  sound 
engineering  knowledge.  They  have  the  same  mar- 
ket open  to  them  as  Messrs.  Merz  and  McLellan : 
why  are  all  their  efforts  doomed  to  failure  and  to 
be  hardly  worthy  of  consideration,  while  success 
is  certain  to  crown  the  new  undertaking  and  enor- 
mous reductions  in  costs  of  generating  and  distri- 
bution are  to  be  made?  Surely  not  because  their 
stations  are  above  instead  of  below  the  bridges  and 
because  they  use  15,000-Kw.  instead  of  50,000-KW. 
generators. 

The  real  crux  of  the  question  lies  in  the  fact, 
however,  that  the  engineer  is  not  confronted  with 
virgin  ground.  He  is  not  dealing  with  a  prairie 
in  which  a  great  city  is  going  to  be  erected  round 
his  mains.  The  ground  is  already  covered  with  a 
network  of  mains  traversing  all  streets  in  which  a 
profitable  demand  exists  (and  some  in  which  it 
does  not),  and  this  network  is  supplied  from  gene- 
rating plant  which  is  in  existence  and  which  has 
cost  money  to  buy.  Unless  spoliation  is  to  take 
place,  this  money  has  got  to  be  written  off  some- 
how, and  it  must  be  a  burden  on  the  mew  under- 
taking. It  means  that  twice  as  much  plant  as  is 
necessary  at  the  present  time  is  to  be  provided,  and, 
to  a  large  extent,  twice  as  many  mains.  Piling  up 
capital  expenditure  must  tend  to  keep  up  the  price 
to  consumers  rather  than  to  lower  it,  and  it  is 
difficult  to  see  how  any  substantial  reduction  on 
present  prices,  in  view  of  these  augmented  capital 
charges,  can  be  made  unless  a  very  large  annual  loss 
is  faced  for  a  number  of  years,  and  where  is  the 
money  to  come  from  to  make  this  good  ?  Unless 
the  price  is  brought  phenomenally  lower,  how  is 
the  enormous  demand  to  arise?  and  if  the  enor- 
mous demand  is  not  there,  how  are  the  costs  of 
production  to  be  lowered  in  the  striking  manner 
foreshadowed  so  confidently? 

Messrs.  Merz  and  McLellan  say,  in  effect:  Never 
mind,  you  have  ^ot  to  wipe  out  all  this  plant  be 
cause  it  was  not  bought  to-dav.  and  is  not  the  big 
gest  that  can  be  built  at  some  distant  date  in  the 
future;  the  sooner  you  do  so  the  better  it  will  pay 
you.  But  will  it?  It  may  be  doubted,  too,  whether 
it  is  wise  policy  to  be  in   such  a  hurry  to  wipe  out 
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plant  much  of  which  is,  after  all,  of  the  most 
modern,  such,  for  example,  as  recent  additions  to 
Deptford,  Lot's  Road,  and  the  I  .C.C.  Iiauiways 
generating  station,  Finality  in  generating  plant  has 
certainly  not  yet  been  reached,  and  the  London 
County  Council,  who  recently  scrapped  nearly  new 
reciprocating  engines  with  their  alternators  at  then- 
Greenwich  works,  may  well  pause  hefore  they  say 
that  the  plant  referred  to  in  the  Report  is  so  much 
better  than  that  they  have  just  installed  that  the  Lit 
tei  must  be  scrapped;  the  new  plant  may  want 
similar  treatment  itsell  in  two  or  three  years'  time, 
and  what  then  ?  Surely  the  scrapping  process  must 
stop  somewhere. 

The  practical  difficulties  of  carrying-  the  scheme 
into  effect  are  enormous,  quite  apart  from  the  cost. 
It  is  seriously  contemplated  to  lay  new  distributing 
mains  throughout  the  area;  this  necessarily  means 
taking  up  all  the  streets,  and,  apart  from  the  public 
inconvenience,  the  difficulty  of  finding  room  for  the 
mains  in  the  congested  space  beneath  the  footpaths 
(for  distributing  mains  would  hardly  be  tolerated 
under  the  roadways)  is  far  greater  than  the  authors 
appear  to  contemplate.  Some  of  the  provincial 
towns  are  bad  enough,  but  the  conditions  in  London 
must  be  experienced  to  be  believed. 

In  addition  to  these  low-pressure  mains,  a  whole 
network  of  high-pressure  mains  is  contemplated. 
It  is  rather  airily  stated  that  transformers  would 
have  to  be  installed  "  at  intervals  "  to  give  the 
supply  to  the  low-pressure  mains;  these  trans- 
formers would  require  sites  for  their  erection  which 
would  be  costly  and  difficult  to  obtain. 

Other  difficulties  connected  with  minor  points 
would  arise  which  would  be  found  to  be  of  very 
serious  proportions  in  practice.  The  greater  num- 
ber of  consumers  are  proposed  to  be  supplied  from 
•three-phase  mains,  though  a  favoured  few  are  to 
have  continuous  current  at  a  pressure  of  250  volts. 
No  consideration  appears  to  have  been  given  to 
the  scrapping  that  the  unfortunate  consumer  would 
have  to  do  to  get  the  advantages  of  the  new  supply. 
The  experiences  of  those  companies  which  have 
simply  doubled  the  pressure  to  their  consumers 
would  not  show  the  problem  which  the  new  author- 
ity would  have  to  face  in  regard  to  this  matter  alone 
in  a  very  alluring  light. 

Into  the  merits  of  the  scheme  itself  it  is  unneces- 
sary to  enter,  but  it  seems  a  doubtful  benefit  to  a 
consumer  to  be  given  three-phase  instead  of  con- 
tinuous current,  especially  if  he  have  arc  lamps  or 
variable-speed  motors  to  run,  or  electric  vehicles  to 
charge,  or  even  to  have  the  pressure  of  his  con- 
tinuous current  put  up  to  250  volts.  From  the  sup- 
pliers' point  of  view,  too,  it  is  a  serious  drawback 
to  be  shut  out  from  the  use  of  batteries  on  the  net- 
work for  all  time,  especially  in  view  of  the  recent 
practice  in  such  large  towns  as  Manchester  and 
Birmingham. 

In  forecasting  the  future  of  electrical  supply  in 
London,  one  very  important  factor  does  not  appear 
to  have  received  consideration,  viz. :  the  cost  of 
consumers'  apparatus.  The  whole  fabric  of  the 
Report  rests  on  the  assumption  of  a  very  large 
demand,  and  it  is  assumed  that  this  will  arise  if 
energy  be  supplied  at  a  very  low  price.  This,  how- 
ever, is  only  half  the  tale,  as  every  station  engineer 
knows  to  his  cost;  at  however  low  a  rate  he  may 
offer  his  energy,  he  has  always  to  meet  the  difficulty 
of  the  high  first  cost  of  electrical  gear,  and  this 
must  militate  against  the  vast  development  contem- 
plated. It  may  be  argued  that  standardisation  of 
pressure,  frequency,  &c,  would  tend  to  lower  this 
first  cost  of  gear,  but  it  is  open  to  question  whether 
any  one  town,  even  if  of  the  size  of  London,  would 
be  able  to  affect  the  cost  of  manufacture  to  any 
appreciable  extent  by  standardising  within  its 
borders.  Even  if  the  sales  of  plant  and  apparatus  in 
London  were  great  enough  to  affect  appreciably 
the  cost  of  their  manufacture,   it  would,   in  the   im- 
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The  authors,  having  laid  down  the  lines  on  which 
they  consider  the  future  supply  should  be  provided, 
proceed  to  discuss  the  ways  and  means  of  tarrying 
their  recommendations  into  effect,  having  regard  to 
the  complications  of  the  existing  state  of  thill 
"65  authorities  (apart  from  traction  undertakings) 
supplying  electricity  upon  49  different  systems  from 
70  generating  stations,  containing  585  engines." 
It  must  be  confessed  that  this  is  not  a  promising 
basis  for  the  introduction  of  the  scheme  laid  down 
as  ideal,  but  the  authors  attack  the  problem  boldly, 
and  examine  the  various  courses  open  in  a  very  com- 
plete manner. 

Bulk  supply,  though  useful,  they  do  not  think 
would  go  nearly  far  enough,  and  without  powers 
for  compelling  the  existing  authorities  to  take  the 
bulk  supply  provided,  progress  would  be  slow  and 
the  financial  prospects  poor.  More  rapid  progress 
they  think  would  be  made  if  the  new  concern  were 
allowed  to  compete  on  Power  Act  terms,  and  the 
commercial  results  would  be  better.  Much  better 
results,  however,  from  the  point  of  view  of  the  new 
undertaking  would  ensue  if  it  were  to  compete  with 
existing  undertakings  without  the  limitations  im- 
posed by  the  Power  Acts,  and  the  public  would  stand 
to  gain,  as  the  competition  would  certainly  lead  to 
lower  prices.  The  gain  would  naturally  be  at  the 
expense  of  the  unfortunate  existing  authorities, 
and  although  they  were  never  actually  granted  a 
monopoly,  yet  they  would,  it  is  recognised,  be  some- 
what hardly  used,  and  they  might  be  granted  a  little 
consideration,  such  as  permission  to  postpone  the 
date  .of  being  taken  over,  or  to  insist  upon  being 
taken  over  at  once  before  they  were  strangled. 

The  authors  point  out,  however,  that  the  most 
rapid  and  certain  way  of  effecting  the  objects  which 
they  desire  would  be  the  amalgamation  of  all  the 
existing  undertakings.  This  might  be  done  either 
by  means  of  a  public  body  or  by  private  enterprise 
under  suitable  control,  each  course  being  accom- 
panied by  certain  advantages  and  drawbacks  which 
are  pointed  out.  The  conclusion  arrived  at  is  that 
the  only  complete  and  satisfactory  solution  is  the 
establishment  of  a  new  undertaking  with  such 
powers  as  will  enable  it  to  concentrate  production, 
standardise  and  unify  distribution,  and  bring  about 
the  amalgamation  of  the  various   undertakings. 

The  form  which  this  new  undertaking  should 
assume  is  then  discussed  briefly.  A  combination  of 
all  existing  authorities  is  dismissed  at  once,  and  a 
combination  of  the  company-owned  concerns  is  not 
thought  to  be  much  more  promising.  In  laying 
stress  on  the  want  of  unanimity  and  cohesion  among 
existing  authorities,  Messrs.  Merz  and  McLellan 
have  unquestionably  a  strong  argument.  It  is  now 
some  nine  years  ago  since  they  were  threatened 
with  the  Administrative  County  of  London  Bill,  and, 
instead  of  putting  their  house  in  order,  the  authori- 
ties have  let  the  golden  opportunity  slip,  and  it  now 
lies  with  those  seeking  to  do  away  with  them  to 
question  their  ability  to  unite  and  their  zeal  in  carry- 
ing out  any  unification  if  attempted,  as  well  as  the 
possibility  of  their  raising  the  necessary  funds.  Due 
stress  is  also  laid  on  the  problem  of  including  the 
municipal  concerns.  Such  a  scheme  would,  the 
authors  think,  be  worth  consideration  if  certain 
safeguards  were  provided. 

Attention  is  called  to  the  difficulties  that  any  such 
scheme  of  amalgamation  would  put  in  the  way  of 
ultimate  purchase  by  the  London  County  Council, 
but  if  the  best  means  of  providing  a  cheap  supply 
for  the  public  is  the  only  object  in  view,  it  seems 
rather  inconsistent  to  attach  any  weight  to  such 
considerations. 
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Other  alternatives  are  next  considered,  e.g.,  an 
independent  new  company,  a  public  authority,  or, 
finally,  municipal  ownership  and  control  with  opera- 
tion by  a  private  authority.  After  going  into  the 
pros  and  cons  of  each,  the  last  is  finally  recom- 
mended. It  is  admitted  that  there  is  no  precedent 
for  such  an  arrangement  in  this  country,  but  it  has 
found  favour  in  a  number  of  foreign  towns,  and  an 
analogous  arrangement  exists  in  connection  with  the 
Indian  railways. 

Like  many  large  schemes,  this  one  appeals  to  the 
imagination  on  account  of  its  very  magnitude.  It 
all  sounds  so  sweeping,  so  grand,  so  evident.  But 
in  sober  fact,  less  ambitious  and  less  attractive  pro- 
jects often  effect  the  object  in  view  far  better.  It 
seems  as  though  it  cannot  be  right  to  waste  so  much 
valuable  work  already  done,  and  to  throw  away  so 
much  modern  and  highly  efficient  plant.  It  ought 
to  be  possible  to  develop  the  best  of  the  present 
stations  and  to  shut  down  the  inefficient  ones  with- 
out undue  cost,  and  every  effort  ought  to  be  made 
to  bring  the  various  owners  together  without  de- 
stroying their  several  properties.  Notwithstanding 
what  is  said  to  the  contrary  in  the  Report,  a  num- 
ber of  inter-connected  stations  should  give  a  secur- 
ity of  supply  at  least  as  great  as  the  scheme  pro- 
posed, and  there  ought  to  be  no  insuperable  diffi- 
culty in  generating  and  distributing  at  a  very  low 
rate. 

There  would  be  this  important  advantage  over 
the  big  scheme :  the  undertaking  would  not  be 
burdened  with  capital  expenditure  or  duplication  of 
plant  and  mains,  but  would  be  able  to  start  reduced 
prices  at  once  without  loss.  The  spent  capital  has 
got  to  be  written  off  in  any  case;  it  must  surely  be 
better  to  do  this  without  spending  additional 
money. 

Detailed  though  the  Report  is  in  some  ways,  there 
is  much  vagueness  as  to  how  the  proposal  recom- 
mended would  be  worked  out.  One  cannot  help  feel- 
ing that  if  such  a  scheme  is  to  be  carried  to  a  suc- 
cessful issue,  it  must  involve  heavy  loss  on  those 
who  have  borne  the  burden  and  heat  of  the  day,  and 
if  this  were  the  case,  low-priced  electrical  energy 
for  London  would  be  too  dearly  purchased. 


The  Report  Summarised. 

The  report  of  Messrs.  Merz  and  McLellan  to  the 
Special  Committee  of  Electricity  Supply  of  the 
L.C.C.,  which  has  been  awaited  with  considerable 
interest,  is  a  lengthy  document  with  numerous  ap- 
pendices; the  authors  point  out  that  it  does  not  deal 
with  questions  of  general  policy  or  with  arguments 
for  and  against  the  different  forms  of  control  except 
in  so  far  as  these  affect  the  technical  and  commercial 
aspects  of  the  problem. 

Whatever  form  of  control  is  adopted,  they  recom- 
mend the  establishment  of  a  new  undertaking  to 
carry  out  the  technical  changes  which  they  show  to 
be  necessary. 

Their  investigations,  they  say,  prove  that  it  is 
possible  gradually  to  bring  electric  lighting,  heating, 
and  cooking  within  the  reach  of  the  majority  of 
Londoners,  as  well  as  to  extend  industrial  electrical 
uses,  and  when  this  takes  place  the  ultimate  demand 
will  be  so  great  that  the  mistakes  made  in  the  past 
should  not  prevent  the  early  initiation  of  a  new 
policy 

Since  the  L.C.C.  first  considered  the  question  of 
bulk  supply^  there  has  been  a  serious  increase  in- 
stead of  a  decrease  in  the  number  of  electrical 
authorities  and  generating  stations  in  Greater  Lon- 
don, and  the  authors  attribute  the  present  state  of 
affairs  to  the  action  of  Parliament  in  attempting  to 
safeguard  the  supply  of  electricity.  They  point  out 
however,  that  the  competition  of  other  forms  of 
light  and  power  is  a  most  important  factor  in  reduc- 
ing prices. 

The  author?  consider  that  on  a  conservative  esti- 


mate the  electrical  requirements  of  the  near  future 
will  be  more  than  twenty  times  the  present  output 
of  the  London  lighting  undertakings,  and  refer  to 
the  necessity  of  improving  the  load  factor — as  a 
means  of  reducing  the  price — by  developing  par- 
ticularly the  heating  and  cooking  load. 

With  the  comparatively  small  amount  of  heat  re- 
quired under  London  temperature  conditions,  any 
difference  in  cost  between  electricity  and  other  forms 
of  heating  is  often  more  than  counterbalanced  by  the 
convenience,  cleanliness,  and  saving  of  domestic 
electric  heating. 

Fundamentally  to  obtain-  the  highest  load  factor 
involves  the  use  of  electricity  for  as  many  purposes 
as  possible,  which  can  only  be  attained  if  the  sell- 
ing price  is  reduced  to  a  satisfactory  figure,  which 
in  turn  can  only  be  done  by  initiating  a  new  policy 
at  an  early  date.  They  consider  that  the  conditions 
in  London  are  such  as  to  make  it  one  of  the  finest 
fields  for  electricity  supply  in  the  world,  and  that  its 
credit  and  ability  to  raise  capital  are  unparalleled,  and 
add  that  the  capital  already  expended  upon  electric 
supply  in  London,  though  a  large  sum,  is  not  large 
in  relation  to  its  ultimate  needs,  and  should  not 
prevent  the  initiation  of  a  new  policy  which  will  im- 
prove the  existing  state  of  affairs. 

The  report  discusses  two  alternatives  under  the 
heading  "generation,"  viz.: — (a)  the  extension  of 
8  or  10  of  the  best  existing  stations  and  gradual 
abandonment  of  others,  and  (b)  the  gradual  abolition 
of  all  stations  in  or  near  the  Metropolitan  area  and 
concentration  of  production  on  sites  well  outside. 

The  former  would  be  easier  to  carry  out  and  might 
save  transmission  cost,  but  the  latter  would  effect  a 
saving  in  production  cost  more  than  sufficient  to  bal- 
ance the  increased  cost  of  transmission,  and  would 
allow  for  unlimited  expansion  and  by-product  enter-  • 
prises. 

The  choice  between  the  two  courses  is  considered 
fundamental,  and  the  most  important  step  in  de- 
ciding the  policy  to  be  adopted  by  the  Council.  The 
areas  considered  are  the  Metropolitan  Police  area 
and  a  central  area  of  ioo  square  miles  covering 
most  of  the  County  of  London. 

The  investigation  has  not  been  confined  to  a  com- 
parison with  existing  stations,  but  calculations  have 
been  made  of  the  cost  of  production  with  ten 
"  model  "  stations  erected  approximately  on  existing 
sites.  This  is  compared  with  the  costs  of  produc- 
tion and  transmission  with  a  station  equivalent  to  the 
ten,  but  situated  down  the  river. 

Stress  is  laid  on  the  influence  of  the  size  of  gener- 
ating plant,  and  it  is  pointed  out  that  as  a  general 
rule  it  is  economical  to  continue  concentration  so 
long  as  it  is  possible  to  do  so  by  increasing  the  size, 
not  the  number,  of  the  individual  generating  units. 
The  large  unit  relatively  costs  less,  is  more 
efficient,  and  requires  less  labour  than  the  small  one; 
generating  units  of  25,000  kw.  are  in  use  to-day. 
and  30,000  to  40,000-KW.  machines  have  been  de- 
veloped. 

The  present  arrangement  of  generating  stations, 
mostly  unconnected  with  each  other,  is  unfavourable 
to  reliability  of  supply;  the  abandonment  of  the  ex- 
isting stations  would  be  gradual,  and  before  its  com- 
pletion the  area  would  be  obtaining  its  supply  from 
several  different  interconnected  sources,  the  new 
plant  being  housed  in  several  separate  stations  on 
both  sides  of  the  river,  where  sufficient  water  and 
fuel  storage  facilities  could  be  obtained,  which  would 
not  be  the  case  were  three  or  four  existing  up-river 
sites  utilised. 

Consideration  has  also  been  given  to  the  possi- 
bility of  generation  on  the  coalfields,  but  the  report 
suggests  that  this  matter  should  await  the  further 
development  of  the  Kent  coalfields;  that  freedom 
should  be  retained  to  obtain  coal  from  as  many 
sources  as  possible,  and  that  increased  transmission 
costs  would  cover  any  saving  in  carriage,  except  for 
loads  at  high  load  factor. 
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The  following  conclusions  are  arrived  at  as  the 
result  oi  this  investigation  into  the  question  of  gen- 
eration :  — 

(1)  Assuming  nil  the  existing  generating  stations  fi 

supply  oi  light  and  powei  in  the  a  atral  area  were 
in  the  bands  oi  one  authority,  it  would  paj  that 
authority  to  shut  then  down,  Bell  mo  I  oi  uu  plant, 
and  generate  all  the  energj  the;  produce,  on  sites 
don  n  the  river. 

(2)  The  Having  in  working  coats*  which  tho  existing  un- 

dertakings in   the  "central  area"  could  effe 
obtaining   thru-  current  from   such  a   concent 
plant  supplying  for  all  purposes  would  be  oot  Iobs 
than   L8  per  cent,  or  about  £170,000  a  year,  after 
allowing   for  all   capital   charges  on  the   Dew    plant 
and  mains. 

(8)  The  initial  capital  outlay  required  for  this  purpose, 
allowing  for  growth  of  demand  during  tho  next 
4  years,  would  be  between  £6,000,000  and 
£7,000,000. 

(I)  It  is  not  advisable  at  the,  present  stage  to  generate  at 
stations  situated  at  the  coalfields. 

(5)  To  supply  the  general  domestic  demand  from  10  model 

stations  on  any  of  the  present  sites  would  cost,  in- 
eluding  capital  charges,  at  least  '20  per  cent,  more 
than  from  plant  concentrated  on  sites  down  the 
river. 

(6)  If  the  comparison  be  made,  not  with  ten  new  stations, 

but  on  the  assumption  that  the  existing  plant  in 
the  10  best  existing  stations  be  re-arranged  and 
utilised  to  the  best  advantage,  the  policy  of  ex- 
tending on  the  existing  sites  shows  to  still  less 
advantage. 

(7)  If    the    necessary    concentration    of    plant    could    be 

effected  by  extending  two  or  three  of  the  existing 
stations  "below  bridge,"  the  saving  in  the  cost 
of  transmission  would  be  outweighed  by  the  dis- 
advantages of  such  a  policy,  even  on  financial 
grounds. 

(8)  A  policy  initiated  by  the  concentration  of  production 

on  sites  down  the  river  is  the  right  one  for  London, 
on  financial  grounds,  apart  from  its  other  great 
advantages.  Its  immediate  adoption  is  essential  to 
economy. 

The  conclusions  are  based  upon  technical  and  com- 
mercial considerations.  It  can  be  shown  that  the 
actual  financial  gain  to  London  which  would  result 
from  such  a  change  would  be  much  greater  than  the 
direct  economies.! 

On  the  subject  of  "distribution,"  the  Report  states 
that  one-third  of  the  27  millions  invested  in  elec- 
tricity undertakings  in  Greater  London  is  represen- 
ted by  cable  and  house  services.  Some  49  different 
systems  and  pressures  of  distribution  are  in  use, 
which  might  be  gradually  reduced  to  about  one-third 
without  very  prohibitive  expenditure,  but  further  re- 
duction would  be  costly.  In  nearly  all  cases  the 
existing  networks  would  be  quite  unable  to  cope  with 
the  great  increase  in  the  demand  for  power  and  heat, 
especially  in  residential  districts,  which  would  result 
from  a  general  reduction  in  price. 

To  obtain  this  price,  the  cost  of  distribution  must 
be  reduced,  and  tnis  could  only  be  done  by  the  intro- 
duction of  alternating  current  distribution  for  deal- 
ing especially  with  the  demands  other  than  lighting. 

The  conclusion  arrived  at  is  that  the  present  distributive 
systems  in  the  various  districts,  instead  of  being  generally 
extended,  should  be  supplemented  as  required  by  a  high- 
pressure,  3-phase,  system — transformers  being  installed  at 
intervals  for  supplying  the  consumer  at  low  pressure  through 
distributing  cables.  Such  a  system  when  laid  would  cost  at 
least  £10,000,000  less  than  the  extension  of  the  existing  direct 
current  networks  which  would  otherwise  be  necessary  to 
meet  the  general  domestic  demand.  Its  adoption  would,  in 
addition,  result  in  reducing  the  total  operating  expenses  of 
the  undertaking  by  12  per  cent.  As  and  when  this  new 
network  was  laid,  all  additional  power,  heating,  and  in  some 
c  ises  lighting  would  be  supplied  from  it.  As  the  supply  given 
through  it  would  be  at  a  lower  price  than  that  from  tBe 
existing  mains,  it  is  obvious  that  many  consumers  would  also 
change  over  their  present  installations  to  it,  and  it  would 
usually  not  be  necessary  to  extend  the  existing  distribution 
systems. 

*This  saving,  in  conjunction  with  the  present  sinking 
funds,  would  enable  the  existing  generating  plant  to  be 
written  off  by  1931. 

tSome  recent  and  careful  investigations  into  this  question 
elsewhere,  indicate  a  possible  saving  approaching  £5  per 
head  of  population  per  annum. 


In  some  districts  ths  existing  networks  might  suflica  in 
supply   the  ii'  sting  and  powei  1  time,   but 
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Stress  is  laid  on  the  urgency  of  standardising  the 
primary  distribution  throughout  London,  that  is  of 
high-pressure  mains  laid  lor  supplementary  use  or 
connecting  up  existing  stations.  1  he  frequency  of  50 
cycles  per  second  is  considered  the  most  suitable. 
While  it  is  regarded  as  essential  that  production  and 
primary  distribution  should  be  in  the  hands  of  one 
authority,  and  important  that  the  secondary  distribu- 
tion should  gradually  be  standardised,  it  is  not  con- 
sidered as  absolutely  essential  that  the  distribution 
and  sale  of  electricity  should  be  entirely  carried  out 
by  one  authority — at  least  at  first— though  that  ar- 
rangement would  probably  lead  to  the  most  rapid 
development. 

The  reporters  state:  — 

While  in  our  opinion  the  time  is  ripe  for  beginning  the 
standardisation  of  distribution  methods  technically,  it  is  not 
essential  at  the  moment  so  completely  to  unify  the  commercial 
side  of  retail  distribution.  If  there  were  a  number  of  differ- 
ent bodies  using  different  commercial  methods  of  selling 
electricity  it  would  not  impede  the  development  of  electrical 
supply  as  much  as  if  a  number  of  different  technical  methods 
were  used. 

After    carefully    considering    the    whole   matter,    we    have 
come  to  the  conclusion  that  having  in  view  the  large  amount 
of  development  work  that  has  been  done  by  both  local  authori- 
ties and   companies  in  London,   the  most   practical   arrange- 
ment as  regards  distribution   would  be  one  on  the  following 
general    lines,    though,    in    practice,    numerous    modifications 
would  doubtless  be  employed  in  different  districts. 
Under  the  scheme  suggested  :  — 
(1)  No  general  extension  of  the  existing  networks  would 
take  place,   but  there  must  of  course  be  slight  ad- 
ditions  and   alterations  from   time  to   time   as   tfell 
as  connections  to  new  consumers. 
(■2)  In  a  certain  number  of  districts  the  complete  under- 
taking would  be  immediately,  and  in  other  districts 
gradually,  taken  over  by  some  central   authority. 

(3)  At  any  rate  in    the   majority  of   other   cases    a    bulk 

supply  would  be  taken. 
Under   these    conditions  the    following    would    be    the  best 
arrangement   in  connection   with   the   existing   and   proposed 
new  networks,  respectively  : — 
Existing   Networks — Extensions. — Except  in  cases  where 
the  whole  undertaking  is  acquired  by  the  central  author- 
ity,   house    services  and   short  extensions  might    still    be 
done  by  the  existing  authority. 

Operation  and  Maintenance. — The  same  applies  to  the 
operation  and  maintenance  of  existing  networks. 

Sale  of  Electricity. — In  cases  where,  the  network  is 
retained  by  the  existing  distributors,  selling  might  also 
be  retained  by  them.  In  some  cases  the  sale  of  electricity 
might  be.  retained  by  them  even  though  the  network  was 
handed  over  to  the  central  authority. 
New  Networks. — As  regards  the  new  networks  which  we 
recommend  should  be  laid  to  supplement  the  existing 
networks  as  these  become  loaded  up,  we  think  the  follow- 
ing should  govern  the  policy   adopted  : —   , 

Design.— This  must  in  all  cases  be  in  the  hands  of  the 
central   authority. 

Laying.— The  actual  work  of  laying,  or  at  least  the 
bveaking-up  of  streets  and  reinstatements,  might  be  re- 
tained by  the  existing  authority,  if  so  desired. 

Ownership. — The  new  network  might  be  in  the  hands 
of  either  the  central  authority  or  the  existing  authority, 
the  other  terms  of  the  arrangement  being  varied 
accordingly. 

Operation  and  Maintenance.— Except  as  regards  thr 
breaking-up  and  reinstatement  of  streets,  this  would,  as 
a  rule,  need  to  be  in  the  hands  of  the  central  authority. 

House  Services.— Here  again  except  possibly  for  actual 
breaking-up  of  streets,  both  the  laying  and  the  mainte- 
nance would  usually  have  to  be  in  the  hands  of  the 
central  authority. 
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Bale  of  Electricity.—  The  sale  of  electricity  to  all  retail 
timers  might  usually,  if  desired,   be  retained  by   the 
local  distributors,  whether  they  own  the  network  or  not. 
It  is  obvious  that  many  modifications  of  the  above  arrange- 
ments based  on  the  same  general  principles  are  possible,  6uch 
for    example,    as    combination    of   neighbouring    authorities' 
distribution   systems.      Overlapping   of  existing  mains  should, 
of  course,  be  abolished. 

Ultimately,  throughout  London,  both  generation  and  dis- 
tribution may  be  carried  out  by  one  organisation;  in  the 
meantime  it  will  be  necessary  when  making  arrangements 
with  the  different  distributors  always  to  keep  iu  view  two 
points,   viz.  :  — 

(1)  Thai  nothing  be  done  to  hinder  the  ultimate   imifiea- 
tnd  standardisation  of  distribution  in  London, 
(•2)  That    everything    be    done    to    reduce    the    price    of 
electricity  to  the  consumer  and  to  increi 

tiding  scale  or  other  means  of  protecting  the 
consumer  should  be  negotiated  for  or  insisted  on 
in  any  new  arrangements  that  may  be  made. 

The  report  then  proceeds  to  consider  the  possihle 
methods  of  effecting  unification  of  supply,  the  alter- 
natives being:  (a)  hulk  supply,  (b)  competition,  (c) 
amalgamation,  and  (rf)  some  combinations  of  these 
alternatives.    . 

Bulk  supply  would  not  even  remove  the  difficulties 
of  the  Council  in  1931,  and  it  would  he  difficult  to- 
make  the  adoption  of  such  a  supply  compulsory  by 
existing  undertakings,  although  steps  might  be 
taken  to  prevent  the  extension  of  existing  stations. 
(To  be  concluded.') 


The  Nova  Scotia  Legislature  has  befors  it  a  proposed 
Bill  for  the  incorporation  ,of  the  Nova  Scotia  Tramways  and 
Power  Co.,  Ltd.,  with  an  initial  capital  of  $5,000,000,  with 
power  to  increase  to  $10,000,000. 


NOTES    FROM    CANADA. 


[from  our  special  correspondent.] 

A  special  Civic  Committee  was  formed  recently  in  Montreal 
to  consider  the  question  of  tube  railways,  and,  generally,  the 
transportation  problems  of  the  city.  Nothing  has  yet  been 
done,  however,  and  it  seems  that,  as  a  new  set  of  aldermen 
will  be  in  office  before  long,  it  has  been  thought  better  that 
a  new  Committee  should  go  into  these  matters. 

More  than  2,000  delegates,  representing  a  large  number 
of  Ontario  municipalities,  went  to  Ottawa  a  few  days  ago 
to  ask  the  Dominion  Government  for  the  subsidy  of  $G,400 
per  mile  for  hydro-electric  radial  railways  (as  they  are  being 
called  here),  to  which  reference  was  made  very  recently  in 
these  notes. 

The  Premier  promised  that  the  Government  would  give 
the  matter  the  fullest  consideration.     As  this  is  one  of  the 
largest  deputations  which  has  ever  presented  itself  at  the 
Federal  Parliament  buildings  its  request  is  not  likely  to  be , 
forgotten. 

Further  examples  of  the  extension  of  municipal  ownership 
are  shown  by  the  ratepayers  of  Brantford,  Ontario,  having 
recently  voted  by  a  very  large  majority  in  favour  of  buying 
the  local  tramway  system  and  by  those  of  Kalso,  B.C., 
having  just  decided  to  buy  the  plant  of  the  Kootenay  Elec- 
tric Co.  ;  these  cases  may  be  offset,  however,  by  the  town  of 
St.  Thomas,  Ontario,  where  the  municipal  tramway  system 
does  not  pay,  and  one  of  the  citizens  has  offered  to  take  it 
over  and  operate  it  for  five  years. 

The  City  Council  of  Prince  Rupert,  B.C.,  the  terminal 
point  of  the  Grand  Trunk  Pacific  Railway,  is  spending  some 
$380,000  on  an  initial  unit  for  a  municipal  hydro-electric 
plant.  This  city  is  likely  to  become  a  place  of  considerable 
importance  during  the  next  few  years  ;  it  is  situated  on 
Kaien  Island,  about  500  miles  north-west  of  the  city  of 
Vancouver. 

The  railway  company  has  in  progress  works  which  will  cost 
altogether  about  $7,250,000,  while  the  Dominion  and  Pro- 
vincial Governments  are  spending  $150,000  and  $300,000 
respectively  on  public  buildings,  and  the  city  is  planning 
works  which  will  take  nearly  $1,000,000. 

Calgary,  in  Alberta,  is  to  vote  shortly  on  by-laws  which, 
if  passed,  will  authorise  the  expenditure  of  $1,784,600  on 
public  works,  $300,000  of  which  will  be  devoted  to  electrical 
requirements. 

The  electrification  of  the  C.P.R.  branch  to  New  West- 
minster, in  British  Columbia,  as  well  as  several  others  in 
that  Province,  is  said  to  have  been  decided  upon. 


NEW    ELECTRICAL     DEVICES,     FITTINGS 
AND    PLANT. 


A  Two-Rate  Switch. 

We  have  received  from  the  Kaktret  Engineering  Co.,  of 
Queen  Anne  h  Chambers,  Westminster,  S.W.,  particulars  of  their 
K-irtret  patent  two-rate  switch,  built  in  sizes  for  from  10  to 
160  amperes  running  current. 

This  apparatus  is  designed  to  protect  a  two  or  three-phase 
squirrel-cage  motor-circuit  at  starting,  as  well  as  during  running  ; 
the  circuit  is  fused  at  a  higher  capacity  when  starting  than  during 
normal  running. 

There  are  two  switches  in  each  phase,  and  each  switch  is  in 
series  with  a  fuse.  The  first  operation  closes  all  the  switches 
together,  when  each  pair  of  fuses  is  paralleled  ;  directly  the 
operator  removes  his  hand,  i.e.,  when  the  motor  attains  running 
speed,  this  allows  the  handle  to  move  forward  sl'ghtly,  and  one 
switch  on  each  pbase  opens  circuit  and  cuts  out  its  own  fuse.  To 
switch  off,  the  handle  is  operated  in  the  ordinary  way. 

The  fuses  for  starting  can  be  selected  to  suit  the  conditions,  and 
in  case  of  accidental  overload  the  fuses  will  blow,  whether  the 
switch  is  in  the  starting  or  running  position. 

The  switches  are  of  the  firm's  patent  type,  with  laminated 
brushes  and  sparking  tips,  and  the  apparatus  is  of  enclosed  iron- 
clad construction. 

Ferodo  Brake  and  Clutch  Linings. 

The  Herbert  Frood  Co.,  Ltd.,  of  Chapel-en-leFritb, 
send  us  particulars  of  some  tests  carried  out  on  fabric  friction 
surfaces  by  the  National  Physical  Laboratory  during  1913. 

The  importance  of  such  fabrics  has  increased  greatly  during 
recent  years,  and  we  understand  that  all  the  underground  railways 
of  London  and  Paris  have  for  many  years  relied  exclusively  upon 
Ferodo  fabrics  for  braking  purposes,  and  that  such  fabrics  gene- 
rally last  about  three  times  as  long  as  chilled  iron.  The  X.P.L. 
tests  were  instituted  by  the  company,  and  extended  over  12 
months  ;  they  bear  out  the  firm's  own  experience.  From  the  data 
obtained  it  appears  that  with  standard  Ferodo  bonded  asbestos, 
tested  at  speeds  of  600,  2  900  and  5,600  ft.  per  min.  and  pressures 
per  sq.  in.  of  20-176  lb.,  the  coefficient  of  friction  remained  very 
uniformly  at  '30  to  '32  ;  similar  tests  with  die  pressed  Ferodo 
bonded  asbestos  at  speeds  of  600  and  2,900  ft.  per  min.  and 
pressures  up  to  66  lb.  per  sq.  in.  gave  coefficient  values  of  '30  to  '33. 

As  regards  the  bonded  asbestos,  it  is  pointed  out  that  such 
material  is  of  great  value  because  of  its  heat  resisting  qualities  and 
small  wear  ;  the  results  show  that  hydraulic  compressing  improves 
the  wearing  qualities. 

Similar  tests  as  regards  coefficient  value  of  Ferodo  fibre,  at  600, 
2,900  and  5,500  ft.  per  minute,  and  pressures  of  16  to  39  lb.  per 
sq.  in.,  show  results  of  '70-"73,  '63-'64,  and  '56  at  the  three  speeds 
mentioned.  Comment  is  made  on  the  high  coefficient  value  and 
slow  wear.  Increased  temperature  raised  the  coefficient  value, 
which  effect  also  followed  an  increase  of  pressure  and  speed  ;  the 
value  of  the  coefficient  when  lubricated  was  satisfactory,  and  the 
work  absorbed  high. 

A  comparison  with  other  materials  was  made,  from  which  it  was 
found  that  Ferodo  fibre  absorbed  39,000  ft.-lb.  ptr  sq  in.  per  min. 
at  1  000  ft.  per  min.,  Ferodo  die  pressed  bonded  asbestos,  18,000 
ft.-lb..  and  Ferodo  standard  bonded  asbestos,  15,600  ft.-lb.,  at 
pressures  of  60,  60  and  50  lb.  per  sq.  in.  respectively. 

Nine  other  competitive  materials  tested  gave  values  of  10,800  to 
3,100  ft.-lb.,  under  pressure  varying  from  40  to  10  lb.  per  sq.  in., 
the  test  conditions  being  similar.  The  pressures  for  these  nine 
materials  were  the  maximum  possible  owing  to  the  breaking  up  of 
the  test  pieces  ;  similarly  cut  samples  of  Ferodo  fabric  were 
tested  up  to  176  lb.  per  sq.  in.  before  commencing  to  give  way. 

The  test  results  will  obviously  repay  perusal  by  engineers  and 
others  interested  in  brake  and  clutch  mechanism. 


Copper.  —  Returns  for    mid-month    (as    tabulated    by 

Messrs.  H.  R.  Merton  &  Co..  Ltd.)  show  an  increase  in  European 
visible  supplies  and  slight  easing  of  price.  Supplies  in  Great 
Britain  on  April  15th  were  10,597  tons,  or  109  tons  more  than  at 
the  end  of  March.  French  supplies  had  increased  329  ton*  in  the 
same  period,  and  total  European  risen  from  26  755  to  27,203  tons. 

Arrivals  from  S.  America  durii  g  the  fortnight  were  well  up  to 
the  average,  and  from  Spain  just  on  it.  Shipments  from  Chile  were 
very  low  at  650  tons,  while  Australian  were  average.  Total 
deliveries  for  the  fortnight  still  indicate  a  fairly  brisk  month, 
though  not  like  March. 

American  supplies  for  March  31st,  at  2.s,843  tone,  show  low,  and 
with  a  considerable  drop  from  February.  The  world's  supply  on 
March  31st,  64,972  tons,  shows  a  loss  of  6,968  tons  on  the  month. 
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Bowthorpe,    H 0  10    6    Cook.     F.     W 0  10    fi    Fletcher,    J.    Y 2    2    0    HiHeorant,    I.    I.   H.         10    0    0    '-awden    &^ Toole 

Bowthorpe,    W 0  10    0    Cooper  &  Goode  1     1     0    Flower,    J.    B 0    6    0    Hills,    W.,  &  Co     2     9    0    L»wrie  &  Bis 
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Lawton,      M       (Albion 

Clay  Co.)      3    9 

Lee   &   Hunt    1     0 

Lees,  J.    B.   t   S 3    I 

Lehmann    Bros 1    1 

Lench,  T.  W.,  Ltd.  ...  9    2 

Leo,    W.  A 0  10 

Les     Fils     de     Isidoro 

Kisch     0    8 

Levinger,    M 2    3 

Lewis,    Thomas,     Ltd.  1     1 

Liebmann,    Adolf,    Dr.  10  10 

Linde  British  Refri- 
geration Co 5    5 

Lines,   John    110    Northern   Mfg.   Co.    . 

Lister,    George    0  10    6    Norton  Si  Gregory,  Ltd 


Newton  &  Co 

#    New    York    and    H 
0       burg    Rubber   Co. 
0    Nicholls,  M. 
U    Nicholson,   C.    S.    .. 

0    Nield,   F.   A U 

6    Nielson,  J.  F 1 

Nippon  Vusen  Kaisa   ..     1 

0    Noble,    W 1 

0    Noble,    W.    McD 0 

0    North-Eastern       Novel* 
0       ties   Co.    .. 

Northern      Elec.      V\  ire 
Co. 


£  • 

U  10 


£   ».  d.  £   *■  & 

Rock,  A.   F i    1    0    Turner    Aspirator    Co.    0    6    0 

Rogers,    H 0  10    0    Turten,   J.   A 0  10    6 


110    C    if0"00.,  Ltd.     1     1     0    Ullman,  J.,  8c  Co'."..'.'.'..'     1     1     0 

0    5    0    R°ok,   J.    \\ 3    2    0    Under  wuod    Typewriter 


2    0    Round,   A 0  10    8       Co .." 

5    0    Royle,   W.   R.,  &   ions    2    2    0  Unglev,    Edwin'""!"..'    0  10 

0  o    Rubery,    Owen    &    Co.     1     1    0  Union'     Castle      Mail 

1  o    Rudders   &   Paynei   ....     110       Steam  Ship  Co 

1     o    Ruddle,    M 0  10    6  United         Flexible 

5    0    Rudenberg,    li 110  Metallic    Tubing    Co 

Kus*.   5.  C 1     1    0  Unsworth,  A.,  &  Co.  ... 

"    Utting,  J.  VV 1     1     0 

ley    Magnet   Co.    ...     0  10     U 


0  10 


6    Russell,  L.,  Si  Co 0  10 

Ryland's  Glass  8:  Eng. 

2    2    0       Co 2    3    0 

0  10    6    Rylands,  L.,   Ltd 0  10    0 


2    2     0 


0  10     6 
2    2    0 


0    i 


Litholite,    Ltd 1     1     0    Nugent,    P.   H 1    0 


0   S.   B. 

0    St.  James  &   Pall   Mall 


0 


Lloyd,    R.,   &   Co 110    Oberlander,    Otto,    Dr.  10  10    0       Elec.   Lighting  Co. 


1 

0  10 


1     1 
1     1 


1     1 

5    5 


2     2 


1  Local        Government 

Journal  "     1 

Locke,   W.   J " 

London     Elec.     Supply 

Co 

London  Elec.  \\  ire  Co. 
and    Smiths,    Ltd.    ... 

"  London  Opinion  M  ... 

London  Sand  Blast  De- 
corative Glass  Works 

London      Parcels      De- 
livery    Co 

Lord,    F.   A.   B 5 

Lord   4    Shand    1     1 

Lucas,  J.,  &  Co S    3 

Lunge,    E 2    2 

MacGowan,     Wild,     & 
Co 0  10    6    Par 

McGregor,      Gow, 
Morris,    &   Joyner    ... 

Macintyre,  Jas.,  &  Co. 

McKechnies,    Ltd 1     1 

Mackintosh,  Charles,  & 
Co.,    Ltd 1     1 

Maldon,  J.  C 0    5 

Maling,  C.  T.,  &  Sons     1     1 

Mallandain,    A.    E 1     1 

Manchester    Bill    Post- 
ing Co 3    3 

Marelli,    Ercole,   &   Co.    5    6 

Marr,  J.   B.,  Si  Co.   ...     0  10 

Marshall  Engraving  Co.    0    5 

Marsh     Bros 0  10    0    1 

Martin,   W.   C,  &  Co.    0  10    6    Peter, 

Martin    &   Clarke    0  10 

Martin,    W.    Winn,    S 
Co 

Maskowski,    P 

Mason,  James  &  Co.  . 

Matthews,  E.,  &  Co.  .. 

Maurice,    G 

Mavor  &  Coulson,  Ltd 

Maxwell,     Butcher, 


Vaughan,      Edgar,      & 

Co 1    0  0 

Vaus  &  Crampton  0  10  tl 

Vickery,  George  10  10  0 

Vitrite   Works,   Ltd.   ...  5     6  0 

Wakefield  &  Sons  1     1  0 

Walker      Bros.      (Lon- 
don), Ltd 1     1  0 

„    Wallta,  A.  L 1    1  0 

J,    °    Walpole  Rubber  Co.  ...  2    0  0 

Walsham,    Ltd 0    5  0 

Walter,  A.   J 5    6  0 


2    0 


Ochie,    Albert    0  10    6    Sale,     D. 

0    Odhams,  J.  &  G 0  10    6    Salomons,  Sir  David  ...100 

6    Oliver    Arc    Lamp    Co.    0  10    0    Samuclson,    F 3 

Olver     P 0  10    0    Sanders,   Thomas,    Ltd.  2 

0    Opel    Motors,   Ltd 110    Sanders,    William    1 

Oriental    Tube    Works     110    Sands,    0 0  10    0 

0    Orsettich,    R 2    2    0    Sankey,  J.,  &  Sons   ...  5  5    0 

0    Ormiston,    P..    &    Sons    6    6    0    Schenker  &  Co.  .........  1  1    0    WanVborough!     Skel'sey 

Osborne,  Samuel,  &  Co.     0  10    6    Schmidt,    Conrad     W,  &   Cooper  0  10 

0    Osborn  Si   Hunter   0  10    li       Ltd 0  10    6    Wares,  6.   S. 

Osram    Lamp    Works    100    0    0    Schultz  Si  Co 1  1    0    Warneker    G     H 

110    Schultz,     E.     (Loewen-  Warneker'   J 

I    ?    2  •     •*ta*H<*:ht)  ........  5  0    0    Warnoch.'G.'  W.'".' 

0  5    0    Schwabe,  Franz.  Si  Co.  5  0    0    Watson,  S.  J 

1  1     0    '   Scotsman  "    0  10    6    Waygood,  R.,  &  Co 

2  2    0    Scott.  G.   M 1  1    0    w»»„»r    r    A 

110    Scott,   J.   W 0  5 

..500    Scrivener,    J 0  5 

Parish,  Thomas,  &  Son     0  10    6    Scupham  &  Wood,  Ltd.  1  1 

Parker,   F.,  &  Co 10    0    Seabrook,   A.    Hugh    ...  1  1 

0    Parkhall     Pottery     Co.     1     1    0    Selinger,   S 1  0    0    w^rT  G~'S:~J.7'&''c'o.     - 

0    Parshall,   H.   F 2    2    0    Sells,   Charles    1  1    0    wdss  &   Bihdler  j 

Parsons,   G 1     1    0    Sells,    F.   S 20  0    0    vVelsbach  Light  Co 


£ 

d 

l 

g 

I) 

0  13 

g 

0  12 

0 

0 

7 

u 

0 

2 

D 

0 

5 

ti 

0 

6 

li 

0 

111 

e 

0  15 

a 

0 

2 

6 

0  12 

« 

0 

7 

6 

0 

g 

B 

0 

6 

a 

0 

7 

0 

0 

7 

B 

0  12 

(i 

0  10 

(i 

0 

3 

fi 

0    Owbridge   &   Co. 

0    Page  Si   Miles,   Ltd.   ... 

0    Page,    W.    L 

0    Pakenham,  W.  L 

0    Palmer,   H.  Clifford   ... 

Palmer,  W.  H.,  &  Co. 

E.   A. 


0  10    c     „ 

64 

0  12    0     „ 

65 

0  10    6     „ 

75 

0  10    6     „ 

77,  78 

0  10    6     „ 

83 

0  10    6     „ 

88 

Weaver,  C.  A 

°    Weaver,  R.   B 

P    Webster      &      Bennett, 
Ltd 

Weeks,  G.,  &  Sons 


0  Partridge  8:   Sons 

0    Paterson,    W u    0 

0    Peare,   W.   F 0    5 

0  Peel-Conner    Telephone 

Works     21    0 

0    Peglar,    C 0  10 

0    Pender,  Sir  James  1    1 

6    Perian,    H.    W 

0  Perlbach,  H.  J.,  8i  Co 


W. 


1     0 


1 


Brotherhood, 

Ltd.     1     1 

Phelp,   J.  A 3    3 

Phosphor     Bronze    Co.  1     1 

Pilditch,    G.    F 0  10 

Pinchbeck  Bros 1     1 

0  10     0    Pinchin,  Johnson  &  Co.  4     4 
2    2    0    Pinna,   H.   de.   &   John 

5    5    0       Venn     2    2 

Pirelli    &    Co.     (Milan)  20    0 

Co. 0  10    6    Pirelli,    Ltd 2    2 

May.  W.  J 0    5    0    Pitman,   M 0  10    6    S 

Mayer,    S 110    Pitt,  G.   H 0  10    6    S 

Mead,     W 10    0    Pitt,   H.   S.,   Si   Co 


0    Sergeant,    Longstaff,    & 

0       Co 1  1 

0    Shannon,  Ltd 1  1 

Shepherd,      Swine      & 

0       Markham     1  0 

0    "  Ship      Building      and 

0        Shippers'   Record  "  ..  2  2 

110    Shrimpton,  G.,  &  Sons  0  5 
110    Shrimpton,    George,    Si 

0  10    6       Sons     

Siddawav,    E 

1  1    0    Siddons,  J.  &•  J 1  1 

0    Simon,   A 1  0 

0    Simon,   H.   F 1  1 

6    Simpson,    Alfr.-d,    Ltd.  1  1 

0    Simpson,   C.    L 1  1 

0    Sims,    P.    J 3  3 

Sinclair,   D 0  10 

0    Sinnott,    J 0  7 

0    Sisson,  W.,  &  Co 1  1 

0    Smallman  &  Sons  1  1 

h,   F.,   &  Co 1  1 

h,    J.    Archer    1  11 

110    Smith,    K.    Wilson   2 


1  0 

1  0 

1  0 

1  0 

2    2  0 


1     1 
0  10 


Meaby,    W 3    3    0    Planchon,   F.   J 6    0    0    Smith,  Thomas   1 

Meek,   Thomas,   &   Co.     0  10    6    Plutte,   F 3    3    0    Snell    (Albion)   &    Part 


0 
6 

0 
1    0 


1  1 


Mehne,  J.  &  G 2 

Meirowsky,    A.    G.,    & 

Co 2    2    0 

Mercer,   J 1     1     0 

Mercer,  J 0  10    0 

Merton,   Hy.,  &  Co.    ..  10  10    0 

Meyer,  A.,  &  Co 5    6    0 

Micanite     &     Insulator 

Co 1 

Middleton,   V.   G 1 

Midland         Ironworks 

Ltd 

Miller,    W.    C,    &   Co 

Mitchell.   H.    E 0  10    0    Priest 

Mitchell,   J.   &   W 2    2    0    Priestman 

Mitrovitch     Bros 2 

Mittelhausen,    Mrs 110 

Mole  &  Sons   110 

Molineaux,      Webb     & 

Co 0  10    0 

Mond,   E.  S 1     1     0 

Monev,    F 110 

Moore,  A..  &  Co 5    6    0 

Morgan,    A.    F 110 

Morgan,    E 0    5    0 

Morgan,    G 1 

Morgan,    J 0 

Morgan     Crucible     Co.  6 
Morgan,        Reeve,       & 


Scheele    &    Co. 


1     0        ners     1 

110    Snowden,    W.    H 0 

110    Spence,   J 1 

P.,   Ltd 1     1    0    Spicer    Bros 1 

C 3    3    0    Spicer,  T.   D 

H                    .     0  10    0  Staff      of       Publication 

1     1     0  Dept.    (G.E.C.) 


Plutt 

Pohl,    G 

Pooley,   H.,  &  Sons   . 

Pope,     ' 

Porte, 

Potter, 

Poulter,  R.  C 


.    Wesson,  A.  E 0    5  0 

°    West,   E 1     1  0 

0    West     End     Engraving 

„       Co 0  10  6 

0  Wheatley,  G.  W.,  &  Co.  1    1  0 

.    W.    H.    H 5    0  0 

P    Whillon,  T 0    5  0 

0    Whipp    Si    Bourne    1     1  0 

„    "  Whitby    Gazette  "    ...  0    5  0 

°,    White,    S.    D 2    2  0 

P    White,  William,  Si  Co.  5    5  0 

P    White,  W.  S 0  10  0 

P    Whiteley,    W.,    Si    Co.  0  10  6 

P    Whitfield,  H.,  8:  Co.  ...  1     1  0 

P    Whitfield,  H.,  &  Co.  ...  2    2  0 

0  Whittall,  F.  G 1    1  0 

1  White  Si   Pyke  2  12  6 

P    Wiggin,  H.,  Si  Co 5    5  0 

°    Wilcox,  F.  W 0  10  0 

I    Wild   &■   Collins    2    2  0 

Wiles,  E.  P.,  &  Co.  ...  1     1  0 

Wilfore,  P.  H 0    5  0 

Wilkins  Si  Wright   10  10  0 

Wilkins,    John,    Si    Co. 

(London)    5    6  0 

Wilkins  Wire  Rope  Co.  0  10  6 

"    2  0 

1  0 


}    P  Wilkinson,   H.   D 

5    P  Wilkinson,   J 1 

1    °  Wilkinson,    J.,   Si    Sons  1 

tl?  Willcox  Si  Gibb  0 

0  10    0  vVilley,    W.    H.,    (Lon- 
don   Elec.    Wire  Co.)  1 
12    0  Williams,    F 0  10 


P.    Q.    Cable   Co 110"  Standard,  The  "  550    Williams!    Howard   .....     1     1    0 


0    Preece,   L 0  10    0    Stearn     Electric    La 

0    Preston.    A 10    0 

Price,   S.    1 0  10    6   Stearn,  Frederick  Si  Co. 

0    Price,     Waterhouse     & 

0       Co 1     1 

G 0    5 

J 0  10 

0    Proctor,    C.    F 0  10 

Pugh,  E..  Si  Co 1     1 


Willis  8:   Bates   2    2  0 

111   Wilmhurst,   J.  J 110 

2    2    0   Wilson,   C 2    2  0 

Steel  Barrel  Co 2    2    0    Wilson,    E 110 

0    Steel  Conduit  Co 2    2    0    Wilson,   J.  W 0    5  0 

0    St.inbach  Si   Hohn    3    0    0  Winn,    Charles,    Si   Co.  1     1  0 

6    Stevens  &  Williams   ...  5    5    0    Winser,    E 0    7  6 

0    Stiles    T.   P.          1     1    0    Winship,   R.   R 0    5  0 

.    0    Still  Si  Co.,  M.  C 1     1     0    Winter!   F.   G 2    2  0 

Putzler    Bros 2  10    0    Stinton,    H.   0 0  10    0  Wiseman,  Alfred.  Si  Co.  1     1  0 

Pyne,    H.    B 110    Stolbenberg  Patent  Kile  Witton  Carbon  Works' 

Quitman,    C 110       Co 110       Staff    2  12  0 

Railing,   Dr.  A.    H.    ...  20    0    0    Storey,    W 0    5    0  Wittusen,  H.,  Si  Co.  ...  2    2  0 

Raling,  M.  J 40    0    0    Strachan,  J 1     1     0    Wolf,  S.,  8i  Co 1     1  0 

Ranken,  A.    W 0  10    0    Stranack,    H.    F. 0    5    0    Wood,  W.  W 1     1  0 

0    Rauschert,    C.    P 3    0    0    Stothert  &   Pitt    110    Wood  &  Kendrick  1     1  0 

0    Rauschert         Porcelain                     Stuart,   K.   R 0  10    6    Woodbridge,  S 1     1  0 

0       Works,   The   Paul    ...     3    0    0    "  Sunday  Times  "   1     1     0  Woodhouse     Si     Rixson  2     2  0 

0    Rayner,    0 0    5    0    Sutro,    L.,   8:   Co 2    2    0    Woods,  M.  W 1     1  0 

0    Record,  O.    L 0    5    0    Sutton   Si   Co 1     1     0  Wollett,  Airev  8:  Co.  ...  ]     1  0 

Reed,   H.   M 0  10    6    Swift,    Levick    Si    Sons  1     1     0    Workman,    G 0  10  C, 

Co  "s     Staff    0  17    3    Rennie,  J.   T.,   Si   Sons    110    Swinburne,  James  1     1     0    Worsnop  Si  Co 3    3  0 


Morret,    Victor    0    7  11    Renton  8;  Co 1 

Morris  Si    Morris   110    Renwick,  H.  B 1     1 

Morris,    W.,    8i    Sons,  Reynolds,    J.,    8:    Sons  0  10 

Ltd 2    2    0  Richardson,  C,  &   Son  1    1 

Morton    Bros 0  10    0  Richardson,    H.    G.,    Si 

Morton  (Francis)  Si  Co.     110       Sons    1     1 

Mosses  Si   Mitchell    110    Richardson,   J 2    2 

Mottet,    V 0    5    0    Riches.    W.    R 0  10 

Mould,    J.   T 0  10    6  Kichford,  E.  M.,  Si  Co.  1     1 

Mueller,   F.   R.,  Si  Co.     1     1    0  Riddle,      Smith      Si 

Mullock.    W 1     1     0       Duffus,     Ltd 2    2 

Multiplex      Advertising  Rldout,    F ]     1 

Machine    Co 2    2    0    Riech,    S.,   Si   Co 1     1 

Munzing,  H.,  Ltd 0  10     6    Rigby,    R 1     1 

Murray,  J.    O'Hara    ...     3    3    0    Rigby,   T 0    3 

'     0    Rigby,    W.    H 0    5 

6    Rilev,    Thomas    0  10 

Risc'h,    F 1     1 

0    River,    S 0     7 

0    Robb,    W 0  10 

0    Robins   and    Felt    1     1 

Roberts,    H.    Wvnne    ...  1     1 
& 


Mvers,   Leo.   M 1     1 

Nash,    H 0  10 

National    Gas    Engine 

Co 1    1 

,f  Nemo  "    0    6 

New,    M 2    2 

New  British  Elec.  Sup- 
ply   Co 110    Roberts,      William, 

New     British     Ever-  Son     

Readv    Co 5    5    0    Robertshaw,  J.,  8:  Sons 

Newberrv,    G 0    5    0    Robertson    Elec.    Lamp 

Newbv    St    Sons    2    2    0       Works     21 

N>wi  Eccles  Rubber,  Co.  0  10    6    Robertson,  R.  (Dobson, 

Ncwgass,    B 10  10    0        Molle  Si  Co.)   2 

Newgass,  B.,  Si  Co.  ...  5     5    0    Robertson,    W.    B. 

Newgass,  Edgar  0  15    0    Robinson,   J.   Si   T 

Newnes,    George,    Ltd.  2    2    0    Robinson,  R.  E.  .. 

Newport    Enamel    Plate  Rohton.  C.    H.    ... 

Co  0  10    8    Robion,    J     W.    ,., 


Sivinton,  A.  A.  C 

0    Swiss   Bankverein    2    2 

6    Symington.   W.,   Si   Co.  2    2 

0  "  Sympathiser  "   0    5 

Tannahill  Si  Co 1    1 

r,  A.   L 1    1 

r,    C 1     0 

or,   J.   A.,   Si  Sons  0  10 

0    Taylor,  S.,  and  Co.   ...  0  10 

Taylor,    T 110    Zettei',  Dr 

0    Tavlor,      Tunniciiff 

0       Co 

0    Terry  8i  Co.,  Ltd 2 

0    Terry,  II.,  &  Sons,  Ltd.  0  10 

0    Thames      Paper      Mills 

0       Co 5    0 

Thorn  St  Cook  2    2 


0    Wright's  Forge  8-  Eng. 


0    Wrigley.   E.  G..  &  Co.  2  2 

0    Wylie,    F.,  Si  Co 0  5 

0   Vares,  J.  R 2  2 

0    Yorkshire  Cable  Co.  ...  1  1 
0    Yorkshire    Copper 

6        Works    1  1 

Young,   G 0  10 

T 2  2 


6    6 


Sundries.— Amounts  of  Ic 
6s.   collected   per  :- 


0    The 


I      1 


5 

0  10 

1  1 
n  in 
0    6 


as,  J 
6    Thompson,   H.   F.    .. 

6    Thomhill  Si  Cowley   ...0    5  0 
irnley,     Samuel,     Si 

0       Co 5    0  0 

Todd,   J.,   8i   Sons   0  10  0 

0    Tou.  he.  G.  A.,  Si  Sons  2    2  0 

0    Townshcnd,    Bros 0  10  0 

Tr.un.   II..  &•  Sons  ....  1     1  0 
0   Trefileries  et  Laminoirs 

du   Havre  in  in  o 

fl    Tr.-herne,  J..  8i  Sons  ..  0  10  6 

0    Trezise,   J.    N.   C 0  10  6 

6    Trippe,  C.   F 0  10  0 

0    Tubbs.  Franklin  1     1  0 

6  Tufnr»fl.  C.  F 1  1  0 

0  Tullis,  J  ,  &  Sons  1  I  0 


0  Collection  Box 


0  Book  0.1 

0   ..    69 

70 

0  .-  ■-• 

0   .,    83 

R4 


102 
3 


0  1  0 

0  5  0 
B  |6  tl 

1  13  0 

1  11  9 

2  0  4 
1  1  0 
0  12  0 
0  12  6 
0  8  0 


99 

100  and  367 


128 
129 


132 

133 
145 

140 


178 

186 

187 

191 

195 

206 

207 

209 

210-11 

212 

213 

214 

215 

216 

219 

224 

224-233 

238 

240 

241 

242 

248 

2.56 

257 

258 

259 

260 

261 

262 

264 

265 

266 

267 

268 

269 

•271 

274 

275 

278 

281 

288 

296-304 

312 

322 

S23 

324 

325 


327 
328 
329 


372 
400 
408 
410 
411 
412 


1  2  6 

0  6  6 

0  17  0 

1  6  0 
0  14  3 
0  4  0 
0  12  6 
0  2  6 
0  12  6 
0  8  0 
0  3  6 
0  5  0 
0  14  0 
0  7  0 

0  17  6 

1  11  6 
0  14  6 
0  2  6 
0  10  0 
0  18  0 
0  6  0 
0  5  9 


0  16  6 
0  13  3 
0  15  6 


0  13  6 

5  5  0 

0  18  0 

0  16  6 

0  8  3 

0  12  0 

n  18  6 

2  7  0 


0  18 

1  7  6 
1  10  3 
0  19  3 
0  12  6 
0  19  6 
0  19  0 
0  8  6 


2  1 

0  1 

1  11 

0  4 


0  3  0 

0  19  0 

0  3  0 

0  10  0 

1  18  6 
1  6  6 
0  13  6 

3  12  6 

4  4  0 
0  8  0 
0  5  6 

0  9  0 

1  13  0 
4  5  0 

8  6 

6  3 

7  6 
3  0 


H 
0 
0 
0 
0  17 
0  14 


1  16  4 

1  2  6 

0  16  2 

0  19  7 

0  10  0 

0  10  6 

0  5  0 

0  3  9 

0  17  0 

4  1  6 

0  14  6 

1  17  6 
0  7  0 
0  5  0 
0  4  6 
0  5  0 
0  14  6 
0  11  0 
0  17  6 
0  9  6 

0  4  6 

1  1  6 
0  2  0 
0  12  0 


0  15 
0  IS 
0  9 
0  6 
0  2 


£2,408  lo  1 
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CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  ON  TuKBDAY  cannot  appear  until 
the  following  week,  ('orres/iontlriit*  ihould  forward  their  communi- 
cations at  the  earliest  possible  moment.  Ao  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


The  Modern  Motor. 

As  another  workman  who  has  had  considerable  experience 
in  the  maintenance  of  ancient  and  modern  motors,  I  have 
been  very  much  interested  in  Mr.  E.  P.  Butler's  article  and 
Mr.  Henry  Fowler's  letter. 

Mr.  Fowler's  remarks  remind  one  of  the  story  about  the 
editor  of  Punch  who,  on  being  told  that  his  paper  was  not 
as  good  as  it  used  to  be,  replied  "  No  !  it  never  was." 

If  Mr.  Fowler  is  so  pleased  with  the  "  old  makes  "  that 
run  so  well,  perhaps  he  will  tell  us  why  he  has  had  "  the  . 
pleasure  (?)  of  taking  out  many  of  these  old  armatures." 

In  the  good  old  days  machines  frequently  did  not  carry 
such  heavy  loads  in  relation  to  their  ii.r.  as  they  do  to-day, 
and  the  life  of  a  motor  should  be  judged  by  the  work  it 
does  and  not  by  the  time  it  takes  to  do  it. 

To-day  we  have  machines  that  will  run  without  sparking 
from  no  load  to  overload  with  a  fixed  brush  position. 

"  Thick  "  commutators  were  necessary  in  the  days  of  copper 
brushes — would  Mr.  Fowler  like  to  see  these  back  ?  they 
were  indeed  "  rare  sights,"  but  where  is  the  necessity  for  a 
heavy  commutator  to-day,  there  being  practically  no  wear  if 
it  is  properly  looked  after  ? 

1  quite  agree  with  Mr.  Fowler  re  the  Crocker- Wheeler 
brush  gear  being  a  good  type  to  use. 

Practically  all  the  old  motors  were  of  the  open  type  ; 
to-day  motors  are  either  semi  or  totally  enclosed.  This 
makes  a  great  difference  to  their  "  get-at-ableness." 

Where  the  box  type  of  brush-holder  is  used,  it  would  be 
advisable  to  insulate  the  tension  spring  from  the  brush. 
One  or  two  makers  are  trying  to  do  this  by  inserting  fibre 
between  the  spring  and  brush,  depending  upon  the  flex  for 
the  carrying  of  the  current,  and  thus  preventing  the  over- 
heating and  consequent  loss  of  tension  of  the  spring. 

The  articles  of  Mr.  Butler  are  most  useful,  and  so  was  the 
recent  correspondence  on  interpole  motors. 

Hoping  that  you  will  publish  more  of  this  class  of  article 
for  the  benefit  of  the  maintenance  men. 

L.  Seno. 

With  reference  to  Mr.  Henry  Fowler's  letter  in  last  week's 
issue,  he  appears  to  have  been  more  fortunate  with  the  older 
machines  than  I  have,  although  a  number  of  them  worked, 
and  are  still  working,  very  well,  and  will  continue  to  work 
when  some  of  the  modern  ones  are  on  the  scrap  heap.  I 
know  of  an  old  Gramme  machine  which  has  been  in  use 
continually  for  over  30  years,  and  still  runs  all  day.  I  can- 
not share  his  enthusiasm  for  the  early  American  motors 
with  their  wooden  brush  rockers,  holders  without  any 
adjustment  for  tension,  and  no  pigtails  to  the  brushes. 
Breakdowns  were  numerous,  due  to  the  insulation  of  the 
windings  only  being  suitable  to  the  drier  and  hotter 
climate  of  America. 

He  also  states  that  motors  are  not  built  now  for  rough 
handling  or  for  taking  adrift  easily.  The  latter  is  true 
enough.  No  designer  appears  to  think  that  a  motor  is  ever 
likely  to  break  down  or  even  require  cleaning,  but  ability  to 
stand  rough  handling  is  where  the  modern  motor  does  score. 
The  older  machines  would  not  stand  up  to  the  conditions 
met  with  in  a  steel  works  or  colliery,  nor  yet  meet  the 
demands  of  reversing  motor  planers  or  gear-driven  machine 
tools  with  a  speed  variation  of  3  to  1.  As  the  result  of 
experience,  improved  design  and  the  better  utilisation  of 
material,  the  better  present-day  makers  have  reduced  both 
weight  and  cost  for  the  same  output. 

With  regard  to  his  statements  on  flashing  over,  of  course 
any  machine  will  flash  over  if  the  brushes  are  rocked  far 
enough  into  the  wrong  position.  This,  however,  is  not  due 
to  faulty  design  but  improper  operation.  I  have  seen  the 
machines  referred  to  in  my  article  flash  over  wich  half  load 
or  even  less  suddenly  thrown  on  them.  This  is  independent 
of  the  position  of  the  brushes,  and  appears  to  be  due  to  the 
average  volts  between  the  segments  being  too  high.  The 
machines  are  fitted  with  interpoles,  and  probably  have  a 


large   number  of  turns  per  slot  and    Ux>   few   commutator 
segments. 
The  bype  of  brnih-holdei  be   mentions   which   iwian 

from  the  spindle  and  griw  1. 1 » *  -  broth  in  a  claw  at  the 
end  iB  practically  obsolete,  its  place  having  been  taken 
by  the  type  in  which  tli<  Drub  slide*  in  a  box, 
tension  being  applied  by  means  of  an  adjustable  spring. 
This  type  of  holder,  when  well  made,  is  very  satisfactory, 
and  I  have  brought  several  old  machines  up  to  date,  and 
increased  their  output  by  fitting  them  with  this  improved 
form  of  brush  gear.  In  conclusion,  I  may  say  that  I  am 
not  interested  in  any  particular  make,  but  gave  a  few 
impressions  as  the  result  of  an  experience  covering  over 
2,000  motors. 

Ernest  F.  Hutlcr. 
London,  April  20th,  1914. 


Vacuum  Cleaners  v.  Chimney  Sweeps. 

May  I  venture  to  ask  you  to  let  me  show  through  your 
columns  how  the  above  invention  can  supersede  the  services 
of  a  live  sweep,  and  therefore  further  minimise  the  ordeal 
of  spring  cleaning  ? 

The  method  can  consist  of  either  pushing  a  funnel-shaped 
bit  up  the  chimney  as  far  as  the  register  and  connected 
with  the  vacuum  cleaner  with  a  6-ft.  length  of  hose,  causing 
the  vacuum  cleaner  to  blow  the  soot  upwards  out  at  the  top 
of  the  chimney  if  such  chimney  be  cowled  ;  or,  in  the  case  of 
uncowled  chimneys,  the  vacuum  cleaner,  in  the  case  of 
detached  houses  and  country  ditto,  could  be  fitted  with  a 
long  tube  screwed  together  in  lengths,  having  at  top  a  bent 
arm  attached  to  a  cap  fitting  over  the  chimney  top.  The 
soot  could  then  be  blown  down  the  chimney  into  a  sack  at 
base  of  chimney  within  near  the  register.  This  sack's 
mouth  would  be  kept  open  by  a  wire,  and  so  remain  wide 
open  for  the  reception  of  the  soot. 

Henry  James  Saint  Benno  Cunliffe  (M.A.,  Oxon.). 

London. 

Current-Limiting  Reactances. 

With  reference  to  the  remarks  made  by  myself  at  the  dis- 
cussion in  Birmingham  on  Messrs.  Faye-Hansen  and  Peck's 
paper  on  the  above  subject,  I  wish  to  correct  an  impression 
that  may  be  formed  from  the  diagram  published  by  you, 
and  to  state  that  the  diagram  was  only  intended  to  be 
approximate  in  the  representation  of  certain  conditions  that 
had  been  investigated,  and  was  given  to  show  the  serious 
results  which  might  accrue  in  the  case  where  all  the  details 
had  not  been  properly  considered.  It  does  not  represent 
the  final  arrangements  which  have  been  decided  upon  as 
regards  the  connections  of  the  outside  stations. 

The  amount  of  future  synchronous  motor  load  has  also 
been  over-estimated,  and,  generally  speaking,  the  figures 
should  only  be  taken  as  a  first  approximation  to  the  con- 
ditions, and  with  a  view  rather  to  indicate  the  manner  in 
which  the  problem  should  be  tackled  than  the  final  con- 
ditions obtaining. 

My  point  was  to  show  that  it  was  perfectly  useless 
generalising  in  a  case  like  this,  and  that  each  particular  case 
must  be  treated  on  its  merits  with  some  approximation  at 
least  to  the  numerical  values  of  the  impedances  obtaining 
in  the  different  parts  of  the  system. 

I  note  that  your  printer  has  added  to  the  diagram  sent 
you,  which  was  not  labelled  in  the  manner  which  you  have 
done,  and  it  is  likely  to  give  the  impression  that  this  is  the 
final  word  in  the  Birmingham  lay-out. 

A.  M.  Taylor. 

King's  Heath,  April  18th,  1914. 


Speed  Regulation  of  Induction  Motors. 

There  is,  I  understand,  a  system  of  speed  reduction  of  an 
induction  motor  by  impressing  suitable  frequencies  on  the 
rotor  (lower  than  the  supply  frequency). 

What  are  the  limitations  of  this  method,  and  what  its 
efficiencies  and  first  cost  ?  i.e.,  is  it  commercial  ?  I  have 
not  seen  any  of  these  details  in  print,  and  do  not  know  wheie 
to  put  my  hand  on  them. 

R.  £.  M. 

London,  April  18th,  1914. 
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Protection  or  Tyranny  ? 

The  first  paragraph  of  the  letter  appearing  over  the 
signature  "  Facts  "  in  your  current  issue  shows  a  capacity 
for  misapprehending  plain  English  which  detracts  much  from 
the  value  of  the  rest  of  their  letter. 

In  my  previous  statements  I  put  the  case  as  concretely  as 
possible,  giving  to  the  "  rule  "  a  very  definite  form,  and  this 
form— and  the  form  only — has  been  repudiated  by  the 
B.E.A.MA.  and  by  "  Facts." 

But  surely  it  requires  very  little  intelligence  to  under- 
stand that  the  main  point  at  issue  concerns  the  remedyirjg 
of  the  serious  discontents  at  present  existing  in  the  electrical 
trades — discontents  which,  rightly  or  wrongly,  are  attri- 
buted to  the  methods  of  the  B.E.A.M.A.  If  tfce  writers 
using  the  signature  "  Facts  "  are  ignorant  of  this  widespread 
dissatisfaction,  without  making  any  reflections  on  their 
business  capacity,  I  would  remind  them  that  their  evidence 
at  best  is  negative,  and  refer  them  to  the  case  of  the  Irish- 
man who,  accused  of  theft  on  the  evidence  of  a  witness  who 
saw  him  stealing  the  articles  concerned,  retorted  that  he 
could  bring  a  hundred  witnesses  who  had  not  seen  him. 

Moreover,  whilst  the  rule,  as  given  by  me,  is  repudiated 
with  much  useless  rhetoric  by  "  Facts"  and  by  the  officials 
of  the  B.E.A.M.A.,  the  much  more  important  letter  of  Mr. 
Fletcher,  voicing  as  he  does  the  ideas  of  an  accredited 
Association,  is  passed  over  in  a  very  suspicious  silence.  (Jan 
it  be  that  Mr.  Fletcher's  statement  is  nearer  the  mark — as 
regards  form  ? 

I  should  be  very  glad  to  see  a  categorical  statement  with 
respect  to  Mr.  Fletcher's  letter  from  the  officials  of  the 
B.E.A.M.A. 

Little  is  asked  of  the  Association.  The  existence  of  such 
dissatisfaction  is  detrimental  alike  to  the  interests  of 
employers  and  employed,  and  frankness,  rather  than  evasion, 
of  the  main  point  at  issue  is  the  first  essential  to  a  satis- 
factory solution  of  t£e  problem. 

The  matter  rests  with  the  members  of  the  Association. 
Will  they  seriously  inquire  into,  and  do  their  utmost  to 
remove,  the  causes  of  this  dissatisfaction  ?  They  will  then 
earn  the  gratitude  of  all  concerned  with  the  electrical  trades. 
Are  they  content  to  leave  matters  as  they  are  ?  If  so,  we 
shall  know  precisely  what  value  to  assign  to  their  rhetorical 
assertions  of  philanthropic  motives. 

With  that  portion  of  "  Facts'  "  letter  which  concerns  the 
points  raised  by  Mr.  Purse,  I  have  nothing  to  do.  Mr. 
Purse  has  shown  such  marked  ability  to  take  care  of  him- 
self, that  any  intervention  on  my  part  would  be  distinctly 
superfluous. 

Junius. 

[In  his  letter,  printed  in  our  issue  of  March  20th,  page 
477,  Mr.  A.  Bruce  Anderson,  chairman  of  the  Council  of 
the  Association,  said  : — "  If  any  such  rule,  or  any  semblance 
of  such  rule,  or  any  latent  desire  for  anything  in  the 
nature  of  such  a  rule,  existed  in  the  Manufacturers'  Associa- 
tion, Lord  Ampthill  would  not  be  its  President,  I  should 
not  be  chairman  of  the  Council,  nor,  I  am  sure,  would  any 
member  of  the  Council  be  content  to  occupy  that  position." 
— Eds.  Elec.  Eev.] 


I  have  been  following  the  correspondence  which  has 
appeared  under  this  heading  in  your  columns  during  the 
last  few  weeks,  and  have  been  surprised  at  the  attitude 
taken  up  by  members  and  officials  of  the  B.E.A.M.A. 

One  or  two  letters  have  appeared  from  their  side,  in 
which  they  profess  that  the  ideals  and  objects  of  their 
Association  are  of  the  most  laudable  character,  and  yet  it 
is  difficult  to  understand  how  such  ideals  and  objects  are  to 
be  attained  by  the  methods  they  are  employing  in  this 
controversy. 

Their  failure  to  answer  Mr.  Fletcher's  letter  can  hardly 
help  to  remove  the  belief — mistaken  or  otherwise — which 
exists  in  the  minds  of  a  great  many  men  that  some  rule  or 
understanding  of  the  nature  stated  in  Mr.  Fletcher's  letter, 
or  the  earlier  one  from  "Junius,"  is  practised. 

I  may  say,  for. the  benefit  of  both  sides,  that  several 
cases  of  what  appears  to  be  the  use  of  such  a  rule  have  been 
brought  to  my  notice  ;  their  very  nature,  of  course,  makes 
them  practically  UDproveable  by  the  people  who  have  an 
interest  in  proving  them,  so  I  can  do  no  more  than  draw 


attention  to  what  has  been  told  me,  and  point  out  that  the 
information  comes  from  high  officials  of  the  firms  concerned, 
and  that  the  firms  are  members  of  the  B.E.A.M.A.,  and 
rank  amongst  the  largest  in  the  country. 

If  the  B.E.A.M.A.  as  a  whole,  or  groups  of  its  members, 
are  not  guilty  of  any  such  practices  as  are  alleged,  it  is 
surely  very  easy  for  them  to  say  so  with  unmistakeable 
clearness  ;  if  they  are  guilty,  the  policy  of  silence,  which  the 
chairman  indicated  was  the  desire  of  the  Council,  is  their 
best  defence  and  their  surest  proof. 

Pollux. 

April  18th,  1914. 

Economy  in  Electric  Lighting. 

I  enclose  copy  of  a  letter  I  have  received  from  one  of  our 
consumers,  which  I  thought  might  be  of  interest  to  you. 
This  gentleman  lives  in  a  house,  the  rent  of  which  is  about 
£20  per  annum,  and  is  a  fair  sample  of  some  of  the  con- 
sumers we  have  to  deal  with. 

S.  Pauls, 
Borough  Electrical  Engineer. 
Middleton,  April  18ih,  1914. 

Dear  Sir, — I  enclose  herewith  my  electrioity  account,  and  would 
like  to  ask  if  you  th  ink  it  fair  to  red  uce  the  s  mount  for  the  f ol  lowin  g 
reason.  As  soon  aa  we  came  to  the  boufe  we  ft  und  that  the  hall 
lamp  could  not  be  switched  cff.  We  called  in  the  electrician,  who 
Btated  that  the  catee  was  dampness,  and  the  lamp  would  probably 
go  allright  when  the  house  was  properly  dry.  After  several  weeks, 
however,  there  was  no  improvement,  and  we  accordingly  sent  for 
the  electrician  again.  It  was  then  found  necessary  to  completely 
renew  one  of  the  wires. 

The  lamp  was  really  burning  continually  for  two  months,  and  I 
fancy  this  has  been  responsible  for  more  than  one  half  the  units 
we  are  charged  with,  because,  as  I  am  out  every  evening,  the  house 
is  mostly  shut  up  at  night,  and  we  use  very  little  electricity. 
Under  the  circumstances,  perhaps  you  will  be  prepared  to  make  an 
allowance. 

On  hearing  from  you  I  will  immediately  settle  the  account. 

[The  invoice  charges  for  29  units  at  4d.,  9s.  8d.  ;  meter 
rent,  Is.  ;  total,  10s.  8d.,  less  8d.  discount. — Eds.  Elec. 
Rev.] 

Cable  Corrosion. 

I  shall  be  obliged  if  you  can  give  me  an  explanation  of 
the  corrosion  of  rubber-insulated  cables  drawn  into  earthen- 
ware ducts. 

Quite  recently  I  have  had  to  deal  with  the  repair  of  this 
class  of  cable  on  a  direct-current  network,  and  am  of  the 
opinion  that  the  corrosion  cannot  take  place  unless  there  is 
an  actual  leakage  of  current  at  the  point  of  corrosion. 

The  method  of  repair  I  have  used  has  consisted  of  cutting 
out  the  corroded  parts  and  re-insulating  the  whole  length  of 
cable  with  tapes  coated  with  compound. 

I  am,  however,  doubtful  as  to  this  preventing  further 
corrosion,  and  it  might  be  useful  to  have  related  any 
experiences  of  your  readers  with  this  class  of  cable  repair. 

Mains  Superintendent. 


Review  of  Electrical  Meters. 

In  the  review  of  the  above  volume  which  appears  in  the 
current  issue,  your  Reviewer  asks  whether  the  "  Inter- 
mittently Recording  Graphic  Meter  "  which  he  saw  at  the 
1905  Electrical  Exhibition  at  Olympia  is  still  on  the 
market.  He  evidently  refers  to  the  inkless  graphic  instru- 
ments which  we  exhibited  for  the  first  time  on  that  occasion, 
and  we  may  say  in  reply  that  not  only  are  they  still  "  on 
the  market,"  but  that  they  are  in  constant  demand  and  an 
enormous  number  have  been  supplied  to  meet  almost  every 
possible  requirement. 

When  for  electrical  or  other  reasons  the  working  forces 
cannot  be  made  adequate,  they  offer  almost  the  only  solution 
of  the  problem  of  eliminating  the  effects  of  pen  friction. 
Besides  doing  away  with  frictional  errors,  the  inkless 
graphers  have  the  advantage  of  requiring  no  attention  what- 
ever for  a  month  or  more  at  a  time,  and  of  ensuring  the 
absolutely  correct  timekeeping  of  any  number  of  instru- 
ments worked  off  a  common  control  clock. 

As  mentioned  by  the  Reviewer,  these  graphic  instruments 
do  not  find  a  place  in  this  volume,  which  is  exclusively 
devoted  to  American  apparatus. 
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While  writing,  may  we  be  allowed  to  join  issue  with  your 
Reviewer  when  lie  aavocatea  expressing  the  error  of  an 
instrument  as  a  percentage  of  the  true  pahie  rather  than  of 

the  reading.  Thus,  to  i.akc  the  example  given  by  him,  it  is 
suggested  that  if  a  meter  dial  indicates  75  units,  and  is  said 
to  be  75  per  cent,  slow  (a  fairly  large  i  rror  we  should 
imagine,  even  for  America,  where  they  never  do  things  by 

halves),  then  the  correct  value  would  be  800  units.  That 
is  to  say,  75  per  cent,  of  the  800  units  have  not  been 
metered. 

Quite  apart  from  the  question  whether  such  a  defini- 
tion is  logical,  which  we  venture  to  doubt,  its  adoption 
would  be  extremely  inconvenient  in  practice.  Seeing  that 
it  is  to  the  instrument  reading  that  the  correction  is  to  be 
applied,  a  large  amount  of  calculation  is  avoided  by  express- 
ing the  error  as  a  percentage  of  that  reading.  It  may  be 
added  that  that  is  the  convention  adopted  by  the  National 
Physical  Laboratory  in  all  their  certificates. 

Everett,  Edg-cumbe  &  Co.,  Ltd. 

London,  April  21st,  1914. 


Electricity  in  Coal  Mining. 

The  statement  re  paraffin  wax  for  joint  boxes,  on  page 
623,  is  one  that  is  open  to  a  lot  of  discussion.  You  will 
see  I  mention  the  subject  in  a  paper  (enclosed)  read  before 
a  joint  meeting  of  the  A.M.E.E.  and  N.A.C.M.,  at  Swansea, 
on  February  14th,  1914. 

I  should  be  glad  to  hear  the  comparisons  of  other  elec- 
trical engineers  on  the  subject  of  the  last  paragraph  of 
my  paper,  viz.,  energy  consumption  per  ton  of  output  of 
coal. 

Since  these  figures  were  obtained  the  output  has  reached 
6,500  tons  in  five  days'  working,  with  a  consumption  of 
87,580  units  for  six  days'  running,  or  an  increase  of 
1,380  tons  of  coal  for  an  increase  of  751  units  for  screening, 
haulage  and  winding. 

I  should  also  like  to  hear  comparisons  as  to  units  gene- 
rated per  ton  of  coal  burned,  as  I  cannot  find  any  data  on 
this  point  from  technical  journals  recording  running 
costs,  &c. 

A  reason  for  asking  the  last  item  is  to  find  out  if  the  use 
of  anthracite  coal  is  more  economical  than  that  of 
bituminous  coal  when  working  under  similar  conditions. 
My  experience  has  been  that  on  trying  bituminous  coal 
under  our  boilers  the  consumption  was  double  that  of 
anthracite  and  entailed  much  extra  work  for  stokers. 


Cwmgwrach,  April  12th,  1914. 


J.  Glynn  Williams. 


THE    OPERATION    AND    UPKEEP    OF 
ELECTRIC    MOTORS. 


By  E.  F.  BUTLER. 


{Abstract  of  an  informal  paper  read,  before  the  Junior  INSTITUTION 
of  Engineers,  on  February  21th,  1914.) 

{Concluded  from  page  679.) 

When  the  motor  runs  all  day  and  is  only  stopped  at  meal 
times,  a  plain  starter  with  a  no-voltage  release  will  usually  be 
sufficient.  The  function  of  a  starter  is  to  start  the  motor;  it 
is  not  intended  to  be  used  as  a  switch.  If  the.  circuit  is  to  be 
made  or  broken  it  should  be  done  by  means  of  a  suitable  switch 
which  makes  and  breaks  quickly  and  preferably  has  auxiliary 
carbon  contacts  and  a  magnetic  blow-out.  All  contacts  should 
be  renewable  from  the  face.  Except  at  starting  no  current 
should  pass  through  the  starter  arm  or  spindle.  The  cover 
should  be  so  constructed  that  it  can  be  removed  without  inter- 
fering with  the  cables,  and  that  it  is  not  possible  for  the 
current  to  arc  on  to  it. 

The-  resistance  coils  should  be  vertical  and  firmly  supported, 
and  when  wound  on  urnlite  or  asbestos  should  have  earthen- 
ware ends.  It  is  an  advantage  to  have  the  slate  and  coils 
mounted  so  that  tbey  can  be  lifted  out  together  without  dis- 
turbing the  connections.  As  an  alternative  the  case  may  be 
fitted  with  four  removable  covers. 

The  no-volt  coil  should  be  wound  so  as  to  release  the  arm 
before  the  motor  is  at  half  speed,  and  the  iron  keeper  should 
be  fitted  with  brass  adjusting  screws  for  this  purpose.     The 
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resistance  being  short-circuited  until  the  arm  is  at  "full  on" 
position.     In  this  position  >'  rm  can  be  moved  until 

the  desired  speed' is  obtained.  When  the  current  is  shut  off 
both  arms  drop  back  and  the  fii  Id  resistance  is  again  short- 
circuited.  In  the  case  having  to  start  up  under  a 
heavy  load,  it  is  often  advisable  to  have  a  starter  of  a  somewhat 
larger  capacity  than  the  motor.  If  on  the  other  hand  the  motor 
can  be  started  up  light,  a  starter  of  smaller  si/.e  can  be  used. 
The  greatest  trouble  with  stark  re  is  due  to  getting  the  arm  on 
the  first  contact  and  then  moving  it  back  to  "off"  position. 
A  destructive  arc  is  set  up  which  burns  the  contacts,  and  often 
ans  to  the  cover.  It  is  better  to  do  away  with  the  "off" 
position  altogether,  and  replace  the  stud  or  segment  on  which 
the  arm  rests  when  in  the  "off"  position  by  a  metal  one  con- 
nected to  the  first  section  of  the  resistance.  Then  the  motor 
gets  current  as  soon  as  the  switch  is  closed,  and  all  making 
and  breaking  of  current  must  take  place  on  the  main  switch. 
This  was  done  on  a  70-h.p.  motor  working  on  480  volts  and 
taking  twice  full-load  current  at  starting.  After  two  years  the 
contacts  are  as  good  as  new,  and  show  no  signs  of  wear. 

In  a  number  of  instances  the  no-volt  coil  gives  trouble  by 
working  loose  on  the  slate,  and  it  is  well  to  anticipate  this  by 
the  use  of  either  lock  nuts  or  small  spring  washers.  Another 
fitting  that  has  the  habit  of  working  loose  is  the  stop-block  or 
buffer,  on  which  the  starter  arm  rests.  Here  again  lock  nuts 
or  washers  may  prevent  damage,  and  should  the  arm  have 
a  powerful  spring,  two  buffers  should  be  fitted  so  that  the  arm 
hits  both  of  "them.  Automatic  starters,  generally  speaking, 
require  very  little  upkeep.  The  plungers  should  be  coppered, 
or  the  solenoids  lined  with  thin  brass  tube  to  prevent  sticking. 
Carbon  contacts  should  be,  fitted  which  definitely  make  con- 
tact before  and  break  after  the  main  contacts.  Practically  all 
forms  of  automatic  starters  are  fitted  with  a  resistance  which 
is  inserted  in  series  with  the  lifting  coil  when  the  plunger  is 
at  the  end  of  its  stroke;  most  of  the  trouble  in  this  type  of 
apparatus  arises  from  this  resistance.  It  is  well  to  replace 
such  resistances  with  carbon-filament  lamps  mounted  in  back 
plate  holders. 

•  To  facilitate  the  cleaning  and  inspection  of  motors  a  small 
wall  socket  should  be  fitted  whenever  possible,  controlled  by 
a  fuse  and_tumbler  switch  and  connected  to  the  live  side  of  the 
motor  switch".  This  can  be  used  for  an  inspection  lamp,  and  if 
the  size  of  the  installation  warrants  it,  for  a  small  power  blower 
to  remove  the  dust  and  dirt  from  the  motor  and  also  from  the 
control  gear.  The  cost  is  not  excessive.  When  open-type 
motors  have  to  work  under  bad  atmospheric  conditions,  such 
as  acid  fumes,  special  precautions  are  necessary.  The  motors 
should  be  taken  apart  and  well  coated  with  a  good-quality  acid- 
resisting  enamel — armature,  field  coils,  frame  work,  brush 
spindles  and  insulators,  as  much  of  the  brush-holders  as  pos- 
sible, and  even  the  pigtails  of  the  brushes.  The  commutator 
should  be  cleaned  frequently  and  vaseline  applied  frequently 
while  the  motor  is  running.  The  starter,  switch  and  fuses 
should  be  treated  in  a  like  manner.  Motors  so  treated  can  be 
worked  under  very  bad  conditions  without  giving  trouble.  The 
running  of  motors  fitted  with  fans  in  dusty  places  can  often 
be  improved  by  enclosing  them  in  a  box  and  running  sheet- 
iron  pipes  to  the  outside  of  the  building. 

The  greatest  trouble  with  the  ordinary  D.c.  motor  arises  at 
the  commutator  or  brush  gear,  and  usually  shows  itself  in  the 
form  of  sparking.  There  are  in  all  about  36  different  causes 
of  sparking.  The  most  common  of  these  troubles  is  high  mica 
or  low  segments,  usually  termed  flats.  In  the  case  of  belt- 
driven  machines  about  90  per  cent,  of  the  flats  are  due  to  bad 
joints  or  unsuitable  belt  fasteners.  Excepting  in  the  smallest 
sizes  all  belts  should  be  properly  spliced  and  sewn.  Other 
causes  of  flats  may  be  looked  for  in  flywheels  out  of  balance. 
gears  irregularly  worn,  or  motors  unsuitably  wound  for  their 
work,  such  as  plain  shunt  motors  on  flat-bed  printing  presses, 
punches  or  planers.  As  a  makeshift  the  mica  can  be  cut 
slightly  below  the  surface  or  recessed.  Another  cause  of  spark- 
ing is  lack  of  tension,  and  is  generally  caused  by  neglecting 
to  increase  it  as  the  brushes  wear  down.  Sparking  is  also 
caused  by  brush*  s  not  fitting  properly. 

Some  of  the  sbftei  varieties  of  brushes  swell  when  hot  and 
stick  in  the  holders.     A  too-loose  tit  on  the  other  hand  will 
cause   chattering,    and   in   a    reversing   motor   will   cause 
wearing  surfaces,  finally  becoming  rounded  or  wedge  shaped 
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at  the  end.  This  will  also  in  time  wear  the  holder  out  of 
shape.  This  fault  is  aggravated  if  the  holder  is  too  far  away 
from  the  commutator.  The  proper  distance  from  the  bottom 
of  the  holder  to  the  face  of  the  commutator  should  be  from 
J  to  3-16  inch.  One  type  of  holder  which  swings  from  the 
spindle  and  grips  the  brush  in  a  claw  at  the  end,  although  not 
much  used  now,  is  common  to  a  number  of  the  older  inachint-s. 
If  the  brush  wears  dowD  or  falls  out,  as  it  very  often  does,  the 
holder  drops  on  to  the  commutator  and  damage  is  done  to  both. 
One  way  of  preventing  this  is  to  drill  a  hole  in  the  tip  of  the 
holdei  and  tit  n  small  peg  or  stop  of  insulating  material  to 
pri  vent  the  holder  from  making  contact  with  the  commutator. 

\  hotter  way  is  to  scrap  the  holders  and  replace  them  by 
others  of  the  box  tj  pe  ;  very  often  an  old  type  01  motor  may  be 
brought  up  to  date  and  its  performance  improved  by  the  sub- 

titution  of  a  more  modern  type  of  brush  gear. 

It  is  often  possible  by 'slightly  modifying  the  holders  to  use 
up  more  of  the  brush  and  so  reduce  the  cost  of  running.  In 
seme  machines  the  brush  has  to  be  replaced  when  less  than 
half  of  it  has  worn  away. 

Many  machines  are  sent  out  with  the  oil  overflow  set  too  high, 
and  require  adjusting  so  that  the  oil  comes  out  of  the  over- 
flow instead  of  getting  into  the  motor.  In  motors  having  fans 
or  in  which  the  armature  acts  as  a  fan,  oil  creeping  is  somewhat 
common  and  can  often  be  cured  by  fitting  a  cap  over  the  end 
of  the  commutator  bearing,  and  au  iron  plate  or  piece  of 
leather  on  the  driving  end  fitting  closely  to  the  shaft.  Another 
cause  of  trouble  is  due  to  the  oil  grooves  inside  the  bearing 
extending  for  part  of  the  way  along  the  bearing  and  then 
terminating.  When  this  is  the  case,  a  recess  should  be  turned 
in  each  end  of  the  hearing,  the  oil  grooves  led  into  it,  and  a 
small  hole  drilled  through  the  grooves  at  the  bottom  of  the 
bearing  to  return  the  oil  into  the  well.  Very  often  the  oil 
grooves  are  too  small,  and  can  with  advantage  be  made  wider 
and  deeper. 


THE    SIGNALLING     OF     A     RAPID-TRANSIT 
RAILWAY. 

By  H.  G  BROWN,  M.I.E.E. 

(Abstract  of  paper  read  before   the   INSTITUTION  OF  Electbical 
Engineers,  April  2nd,  1914.) 

The  maximum  headway  which  it  is  possible  to  obtain  is  primarily 
determined  by  the  acceleration  and  deceleration  rates  and  the 
maximum  speed  of  the  rolling  stock,  and  the  length  (in  time)  of 
the  station  stop?.  The  result  is  to  a  certain  extent  influenced  by 
the  geographical  lay-out  of  the  line,  and  also  by  the  character  of 
the  limitations  imposed  by  the  signalling  system,  which  must 
necessarily  be  installed  for  the  purpose  of  creating  safe  conditions 
of  operation. 

With  any  of  the  present  systems  of  signalling  it  is  necessary  to 
divide  the  line  into  signal  sections,  a  signal  beiDg  provided  at  the 
entrance  of  each  section  for  the  purpose  of  indicating  the  condi- 
tion of  the  section,  i.e.,  whether  occupied  or  unoccupied. 

An  automatic  system  can  be  arranged  to  allow  of  a  far  greater 
number  of  trains  being  operated  than  with  any  system  of  manual 
block  signalling  that  affords  an  equivalent  degree  of  safety.  The 
apparatus  of  an  automatic  system  operates  practically  instan- 
taneously, while  with  the  manually-operated  system  time  is 
required  for  the  performance  of  the  manual  operations.  Under 
conditions  that  require  a  frequent  train  service  it  will  be  found 
that  an  automatic  system  is  the  cheapest  per  unit  section. 

On  rapid-transit  lines  which  are  equipped  with  an  installation  of 
automatic  signals,  it  is  customary  to  provide  train  stops,  which  are 
located  at  the  signals.  These  train  stops  assume  an  operative 
position  when  the  signal  is  at  danger,  and  should  a  train  run  past 
a  danger  signal,  they  co-act  with  the  brake  mechanism,  caueing 
an  emergency  application  of  the  brakes,  the  train  being  stopped 
thereby. 

Fig.  1  illustrates  one  arrangement  of  automatic  sections.  Signal  1 
assumes  the  danger  position  when  the  front  end  of  the  train  enters 
section  A,  and  remains  at  danger  until  the  rear  end  of  the  train 
has  paesed  out  of  the  section.    Section  A  controls  signal  1,  section  n 
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signal  2,  section  c  signal  3,  and  so  on.  It  will  be  noted  that  these 
sections  overlap  the  signals  in  advance.  This  results  in  signal  1 
not  assuming  the  clear  position  until  the  rear  of  the  train  has 
paesed  signal  2  by  a  predetermined  distance.  A  train  passing  a 
signal  at  danger  at  its  maximum  speed  has  its  brakes  applied  by 
the  train  stop,  and  is  thereby  brought  to  a  stand  before  it  has 
travelled  far  enough  to  collide  with  a  preceding  train.  The  length 
of  this  overlap  is  influenced  by  alignment  and  grade,  and 
is  usually  nearly  double  the  length  required  for  an  emer- 
gency deceleration  from  maximum  speed.  This  extra  allowance 
is  necessary  because  of  the  possibility  of  the  deceleration  rate  being 
lew  than  ia  conxidered  normal,  due  to  imperfect  brake  adjustment 
or  greaey  condition  of  the  rails. 


The  time  interval  between  trains  being  the  important  factor, 
the  length  of  sections  is  considered  in  terms  of  time  instead  of 
distance  ;  and  it  is  obvious  that  the  section  in  which  a  station  is 
included  may,  on  account  of  the  station  stop,  be  a  longer  section 
in  time  than  a  seotion  between  stations  that  is  many  times  its 
length  lineally,  because  between  stations  it  can  be  assumed  that 
the  train  is  travelling  at  its  maximum  speed.  The  time  occupied 
in  a  station  section  is  long  because,  in  addition  to  the  time 
required  for  the  stop,  the  average  speed  when  the  train  is  moving 
is  lower  than  it  is  between  stations,  as  the  station  section  inoludes 
both  a  deceleration  and  an  acceleration.  When  providing 
signalling  arrangements  for  a  short  train  interval,  it  will  be  found 
that  the  station  sections  are  the  ones  most  difficult  of 
arrangement. 

Fig.  2  is  a  train  diagram  showing  the  maximum  headway 
through  an  ordinary  station,  and  is  based  on  the  following  data  : — 
Maximum  speed  of  trains,  25  miles  per  hour  ;  acceleration,  I  mile 
per  hour  per  second  ;  service  deceleration,  1"8  miles  per  hour  per 
second  ;  length  of  train,  300  ft. 

Signal  1  is  controlled  by  the  section  c  E,  and  is  usually  called  the 
home  signal.  The  overlap  BO  is  400  ft.  long.  The  overlap 
between  d  and  e  is  300  ft.  long.    The  length  of  this  overlap  has 
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been  reduced  by  100  ft.  because  the  section  beyond  E — being  the 
starting  section — is  a  relatively  long  one,  and  it  can  be  assumed 
that  a  train  stopping  in  this  section  would  stop  at  the  next  signal. 
The  distance  A  u  is  what  may  be  termed  the  sighting  distance. 

With  a  deceleration  rate  of  1'8  miles  per  hour  per  second,  if  a 
train  is  travelling  at  the  maximum  speed  of  25  miles  per  hour,  it 
would  be  necessary  to  apply  the  brakes  at  a  point  255  ft.  in 
front  of  signal  1  in  order  to  enable  the  train  to  ba  stopped  at  the 
signal. 

The  minimum  interval  between  trains  is  determined  by  the  time 
elapsing  from  the  moment  that  the  front  end  of  the  train  passes 
A  until  the  moment  that  the  rear  end  passes  e,  and,  as  shown, 
this  time  equals  62'4  seconds  plus  the  time  elapsing  while  the  train 
is  standing  in  the  station.  Assuming  a  10-second  stop,  the  maxi- 
mum headway  possible  would  be  72 '4  seconds.  Should  the  station 
stop  of  the  first  train  equal  21  seconds  instead  of  10,  signal  1  would 
move  to  the  clear  position  1 1  seconds  later  than  the  time  shown 
on  the  diagram.  The  resultant  delay  to  the  following  train,  how- 
ever, would,  from  various  causes,  mentioned  by  the  author, 
amount  to  19"45  seconds,  and  under  all  conditions  is  greater 
than  the  original  delay ;  the  delay  is  quickly  felt  by  all 
trains  in  the  rear,  and  is  accumulative.  In  addition,  each  train 
arriving  after  an  interval  greater  than  the  normal  finds  more  than 
the  usual  number  of  people  on  the  platform,  and  thus  the  10- 
second  stop  is  likely  to  be  exceeded.  Hene^  the  minimum  train 
interval  which  is  practicable  with  the  signalling  arrangements 
illustrated  would  probably  not  be  less  than  double  the  theoretical 
minimum  interval  shown  in  fig.  2. 

The  station  section  U  the  critical  one  from  the  standpoint  of 
time,  and  if  a  more  frequent  service  is  required  the  signalling 
arrangements  at  the  station  must  be  modified.  The  first  step 
would  be  to  provide  one  inner  home  signal,  and  it  is  possible  that 
it  may  be  considered  advisable  to  install  two  or  three  inner  home 
signals.  This  enables  the  trains  to  be  run  at  shorter  intervals 
without  liability  to  disorganisation  of  the  traffic. 

If  it  is  wished  still  further  to  increase  the  service,  there  is  yet 
another  arrangement  of  station  signalling  which  is  considered  very 
satisfactory  where  it  has  been  installed,  and  undoubtedly  further 
reduces  the  time  elapsing  between  the  starting  of  the  first  train 
and  the  arrival  of  the  next.  With  the  speed-control  system  the 
second  train  is  allowed  to  decelerate  to  a  position  very  near  the 
rear  end  of  the  train  standing  in  the  station,  while  in  all  the  signal 
arrangements  described  a  400-ft.  overlap  has  been  provided.  A 
train  approaching  an  occupied  station  and  decelerating  properly 
finds  that  each  signal  clears  just  before  it  is  reached,  but  if  it  fails 
to  decelerate  at  a  sufficiently  rapid  rate  the  brakes  are  applied  by 
the  next  train  stop  because  it  has  travelled  through  the  approach 
section  in  too  short  a  time. 
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mt'H  a  definite  minimum  distance   between  trains. 
DlBOCHRION. 

i,  Rocikk  Smith  said  that  two  types  of  signal  were  likely  to 

•yfloped  for  railways,  truek  signalling  hv  train  and  cab  nig - 
■g  by  locomotive;  and  fur  eleotria  traction  the  signal  ami 
ting  engineer  bad  to  use  the  Bame  rails,    There  would  oome 

•  when  the  rit-k  from  utrnv  current!  would  he  ton  (.'rent  for 
'gnal  engineer,  and  the  A  0.  truck  circuit  cuuld  then  he 
need  ;  this  could  be  superposed  on  either,   D.c.  or  A.o.  of  a 

•nt  periodicity.  It  was  important  that  the  railway  and  signal 
•ern  i-hould  sret  together  at  the  beginning  and  flit  the  terrnH 
which  they  would  work.  On  the  District  line  44  trains  per  hour 
tually  been  run,  and  it  was  propped  to  run  HO  ;  he  asked 
er  this  number  had  been  reached,  as  it  appeared  from  the 
,m  was  possible. 

Black hall  said    his  company  had   the  signalling  problem 

it  and  waa  going  to  use  an  automatic  system  with  three- 

n  signals,  controlled  by  A.C.  track  circuits,  and  arranged  to 

)   the   brakes   automatically    and    give    audible    signals    to 

It  was  thought  that  it   would   have  to  be  supplemented 

dies,  because  it  was  doubtful  whether  an   a  0.  track  circuit 

work  properly  with  light  engines  and  truoks  on  the  line. 

Fiiith    said    be   regretted    that   nothing    was    said    about 

ing  at  junctions  aiid  terminals,  and  aeked  how  far  automatic 

ing  would  decrease  their  limitations,  as  those  were  just  the 

where  automatic  scored  over  manual  signalling.     Manual 

g  was  good  on  straight  through  routes,  but  rapid  junction 

could  not  be  worked  txeept  with  some  automatic  system. 

rred  to  the  influence  of  train  design  on  station  stops,  and 

ow  the  carrying1  capaoity  was  affected  by  non-stop  trains. 

vould  be  the  effect  on  the  signalling  system  shown  if  the 

of  train  increased  with  growing  traffic? 

Authok,   in  reply,  said  it  would  be  possible  to  operate  at 

l  twice  the  theoretical  stop   if   the  stations  were  suitably 

vnd  there  were  only  one  or  two  "critical"  ones.       It  was 

tt  the  District  ran  44  trains  an  hour,  but  it  was  a  strenuous 

ion.    There  were  a  number  of  short  overlaps  on  that  line, 

y  obtained  dispensations  from  the  powers  that  be,  on  the 

that  otherwise  it  would  have   been  impossible  to  operate. 

ften  necessary  and  practicable  to  reduce  overlaps  to  250  ft. 

ontrol  was  excellent  so  long  as  the  drivers  operated  in  a 

mined    manner,  but  he  found  it  was  not  being  generally 


BUSINESS   NOTES. 


ate    Arrangements. — The   Electromobilk  Co., 

ertford    Street,    Mayfair,    London,    W.  —  The    creditors 
1  herein  were  called  together  on   April   16th,  at  the  Con- 
looms,  Kingsway,  W.C.      The  chair  was  occupied  by   Mr. 
Cole,  chartered  accountant,  of  Sardinia  House,  King-sway, 
been  appointed  to  act  as  the  liquidator  of  the  company 
luntary  liquidation.      The  chairman  stated  that  he  had 
appointed  to  act  as  Receiver  for  the  prior  lien  debenture- 
The  position  of  affairs  at  present  was  that  there  were 
1  creditors  for  £l,<i00.    The  claims  of  the  prior  lien  deben- 
ers  amounted  to  £2,000.     That  dehentnre  bore  interest  at 
of  t>  per  cent.,  and  was  issued  on   May  20'h,  191:5.     There 
first  mortgage  debentures  bearing   interest  at  the  rate  of 
t.  for  £60.000.      Of  that  amount  £40,000  was  issued  in 
1910,  and  the  remaining  £10,000  in   August,    1911.       In 
there  were  second  mortgage  debentures  carrying  interest 
cent,  for  some  £10,000  or   £11,000.      The  lease  of  the 
at  Hertford  Street  was  mortgaged  for  £18,000.      That 
total  mortgage  and  debenture  charge  of  £80,000.     When 
osBession  as  Receiver  there  was  cash  at  the  bank  of  £230, 
ther  assets  consisted  of    book  debts  estimated  to  realise 
ad  stock  of  stores,  tires,   furniture,  ttc,  valued  at  £1,600. 
lEcult  to  say  what  the   lease  of  the  premises  was  worth, 
ie  present  purposes  be   placed  upon  it  a  figure  of  £26,000, 
>  the  mortgage  of  £18,000.      The  company  was  registered 
>er   17th,    1902,   with  a  capital  of  £60,000,  divided  into 
the  face  value  of  £1   each.       In    1908  the  capital  was 
to  £75,000,  anJ  the  following  year  it  was  increased  to 
.    During  the  first  year  the  company  made  a  loss  of  about 
In  1906  there  was  a  profit  of  £337,  while  in  the  eucceed- 
mths  the  profit  increased  to  £3,598.       In  1907  the  profit 
ier  increased  to  £4,fi81,  but  since  that  time  losses  appeared 
been    made.      The   losses   had  been   as  follows  : — 1909, 
1910,    £4,800;     1911,    £6,400;    and    1912,    £5,400.       In 
there    were    certain     heavy    depreciations    which     had 
written     off.       The     total     deficiency     at    the    present 
i    about    £120  000.      The    chairman    added  that  he  was 
1    Receiver    on    October    17th     last,     and    entered    into 
i  two   days  later.     He  had   since  been  carrying  on  the 
at   a   loss.       With  the   sanction   of   the   first  debenture 
'or  whom  another  Receiver  had  been  appointed,  arrange- 
id   been   entered   into  for   the  sale  of   the  assets  to  the 
Street  Motor  Hiring-  Co.     Under  the  terms  of  the  sale 


the  prior  lien  debent 

«  itii  tie  'I  be  prefi 

i  i   I0Q  w  old  arged     Ho  fai  i  «.<- at  present, 

there  wm  no  prospect  of  anything    being   paid  to  the  Bi 

gOffC  <li  In-lit im    holder*  or  the  on 

In  answer  to  questions,  N'r   ''<•!>■  stated  tl 
re  being  Bold  to  the   Hertfon 

It  Highly,  the  buyers  were  icivini/  abonl    H  I  000  for  the  a*-«ti  of  the 
company.      They  were  also  taking  over  the  book  <:■ 

A  creditor  iiHked  what  was  the  bock  .nine  of  the  awctii  that  were 
being  transferred,     Hi   I   ill  •'•  originally  the  lease  was 

valued  al  000,  bul  the  bnyen  wen-  not  taking 

leaae,    The  first  debenture  holders  bad  enter 

By  un  arrangement  between  them  ami  the  mortgagee* 
of  the  lease,  the  buyen  were  to  take  over  tin  |  d  pay  the 

rent.    The  latter  was  payable  to  the  first  del  ri      It.. 

purchasers  would  take  over  the  unexpired  term  of    the  lease      Any 
equity  in  the  lease  remained  the  property  of  the  tirst  debenture* 
holders.     According  to  a  balance-sheet  of  the  company  the  - 
tires,  furniture,  JtO„  was  valued  at   41,600,  the   plant,  tools 
£5,000,  and  the  stock  of   stores,   tires,    liveries   and    batteries   at 
£7,000.     Of  the  book  debts,  which  were  of  the  face  value  oi 
at  least  £1,200  were  bad.    The  chairman  added  that  the  expendi- 
ture on  the  batteries  had  been  terrible.    That  had  been  the  real 
trouble  in  running  the  business.     There   were  40  carriages,  which 
were  held  under  a  sort  of  hire-purchase  agreement,  but  they   hail 
been  removed. 

No  resolutions  were  passed,  and  the  voluntary  liquidation  of  the 
company  will,  therefore,  be  continued,  with  Mr.  Cole  as  liquidator. 
The  following  are  creditors  :  — 


Hamburg     and     Vienna     India 

Rubber  Co 

Fletcher  Lawrence 

Simpson  &  Rons 

Greenberg  &  Sods 

T.ange,  C 

Tee,  E.  E.  &  A 

Hayward's  Stores 

Williams,  J.,  &  Sons 
Wh'ittingham,  Thos.  di  Wilkin. . 

Maple  &  On.,  Ltd 

Matshall  Tyre  Jacket  Co. 

Hyde  Archer  A  Co 

Hill,  T.  H 


BI 


Kalker&Co 

Hobdell,  Way  A  Co 

Continental  Tyre  Co. 

Berk,  V.  W.,  A  Co 

Parsons,  T.,  A  Sons 
flpottiswoode  Advertising  Agency 

Veritys  Ltd 

Fenton  &  Barnes 

Manlfoldia,  Ltd 

Premier  Motor  Clothing  Co. 
City  and  West  End  Laundry  Co. 
Patrician,  The 
Wood,  C.  Gilbert 


O/.onair  \entilation. — The  following  are  among  the 
ventilation  installations  which  have  been  recently  completed  by 
Masses.  Ozonaie,  Ltd.,  London  :— 

London.— Hong-Kong  and  Shanghai  Banking  Corporation;  Excess  Insur- 
ance Co.,  Ltd.;  offlceB  of  the  Metropolitan  Asylums  Board;  Lloyd'B  Koyal 
Exchange  ;  and  Euston  and  Edgware  Road  Tube  Stations. 

The  Birmingham  Kxohange,  and  nine  large  picture  theatres  in  Newcastle, 
Bradford,  Leeds,  Nottingham,  Glasgow,  Manchester  and  Edinburgh. 

Stores  of  Messrs.  Harrod's,  Ltd.,  and  those  of  Oath  &  Chaves,  Ltd.,  both  at 
Buenos  Ayres. 

House  of  Commons,  Ottawa,  and  the  Parliament  House,  Wellington,  New 
Zealand. 

Contracts  now  in  hand  include  the  ventilation  of  : — 

The  Town  Hall  and  the  Public  Halls  at  Blackburn;    Murray's  Club,   Ltd., 

London;    and  an   installation  for  the  Government  of  New  South  Wales  at 

Sydney, 

A  deodorisation  plant  is  being-  supplied  for  the  press  house  of 
the  Bradford  Municipal  Sewage  Works,  and  a  beeswax  bleaching 
plant  for  the  Russian  Church  Candle  Works. 

Installations  of  ozone  generators  for  air  purification  have  recently 
been  fitted  in  London  in  the  following  : — 

National  Bank  of  India. 
Standard  Bank  of  South  Africa. 
Banca  Commerciale  Italiana. 
La  Sooiete  Generale. 
Rubber  Estates  Agency. 
Junior  Constitutional  Club,  &c. 

Catalogues  and  lists.— Messrs.  Krupka  &  Jaoobt, 

Ltd.,  26  to  36,  Chapter  Street,  London,  S.W. — Priced  leaflets  relat- 
ing to  the  Kajok  dry  cell  and  Dr.  Lessing's  dry  battery. 

Messks.  Dick,  Kerr  &  Co.,  Ltd.,  Preston,  Lanes. — Price  card 
of  Britannia  metallio- filament  lamps,  made  under  Patent 
No.  11,455  of  1912,  stating  also  the  terms  of  the  firm's  indemnity. 

The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd., 
Ponder's  End. — New  leaflet,  giving  brief  information  and  prices  of 
their  convertible  table  and  bracket  electric  fans,  and  of  the 
"  Prangnell "  combined  lamp  carrier  and  fan  adapter. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich,  London,  S.E.— 
Twenty-four-page  catalogue  (.No.  537,  new  edition),  giving  full 
illustrated  information  and  tabulated  prices,  weights,  dimensions. 
&c,  of  their  Siemens-Obach  dry  cells  for  general  and  ignition 
purposes,  also  ignition  coils,  HelleBen  dry  cells,  Dura  cells,  Siemens 
transport  cells,  &c. 

The  Sun  Electrical  Co.,  Ltd.,  118  and  120,  Charing  Cross 
Road,  London,  W.C— Catalogue  of  32  pages,  illustrating  and  giving 
prices  of  a  large  variety  of  electric  advertising  signs.  These 
include  a  number  of  "  Day  and  Night  Signs  "  with  raised  luminous 
opal  letters,  as  designed  for  particular  businesses  ;  fixed  signs  for 
theatres  ;  programme  indicators  for  music  halls  and  cinemas  : 
various  box  signs  with  accompanying  bracket  work:  hotel  and 
restaurant  signs  ;  shop  window  signs,  artistic  indoor  signs. 
"  MirTorgraph  "  counter,  collapsible  and  other  signs.  Any  reader 
interested  in  the  sign  business  will  receive  a  copy  of  thie 
catalogue  on  application. 

Messrs.  Langdox-Daviks  Motok  Co..  110,  Cannon  Street, 
London,  E.C.— Sixteen-page  well-illustrated  pamphlet,  containing 
specification  of  their  standard  a.c.  motors,  accompanied  by  a  80 
page  price  list  of  single  phase  (40  to  126  periods)  and  polyphase 
(25   to   50  periods)  motors  ;  prices  of  different  types  and  size*  an 
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tabulated  in  detail.  A  third  publication  is  devoted  to  "  Megger  " 
testing  sets. 

Messrs  Turners  &  Manville,  Ltd.,  Hopetoun  House,  Lloyd's 
Avenue.  London,  E.C. — Revised  edition  of  their  illustrated  price 
list  of  high-tension  "  Noark  "  fuses  for  from  2. BOO  to  22,000  volts, 
embodying  their  latest  practice  in  this  direction.  Some  15  pages 
are  occupied  with  a  telegraphic  code. 

MES8B8.  J.  II.  Heath  man   ft  Co.,  Parson's  Green,  Fulham.  S.W. 

A  net  of  illustrated  price  lists  of  extending  ladders  and  ladder 
towers,  telescopic  trestles  and  ladders,  fire  escapes,  and  other 
specialities  in  a  class  for  which  the  name  Heathman  has  long  been 
a  household  word. 

THE  Ddsbek  BrTCMES  Co.,  Canal  Bank,  Deptford,  London,  K.E. 
— Two  pamphlets:  one  entitled  "Joint  Box  Compound  and  its 
Tests,"  giving  some  particulars  of  "Trinidite"  compound  together 
with  a  report  on  tests  of  same  made  by  Dr.  Alex.  Russell,  and  some 
comments  by  the  firm  respecting  other  box  compounds,  which  it 
is  thought  will  interest  engineers.  The  second  pamphlet  consists 
of  a  list  of  electricity  supply  authorities  using  "Trinidite,"  and  copies 
of  testimonials. 

MESBB8.  Lebteb  B.  Betts  &  Co.,  Ltd.,  9,  London  Street, 
London,  E.C— No.  2  of  Beth'*  Bulletin  describing  and  illustrating 
a  variety  of  electrical  manufactures,  and  giving  tabulated  current 
market  rates  for  a  number  of  accessories  and  supplies. 

Messrs.  1'ebranti,  Ltd.,  Central  House,  Kingsway,  London, 
W.C. — New  catalogue  of  electric  heating  and  cooking  appliances. 
It  oomprises  a  collection  of  illustrated  and  descriptive  price  liBts 
dealing  with  electric  fire  disks,  reflector  electric  fires,  pedestal  and 
screen  electric  fires  with  disks,  pedestal  fires  and  boiling  plates, 
>tew  pans,  grills,  breakfast  cookers  and  electrio  ovens. 

SIB  W.  II.  Bailey  &  Co.,  Ltd.,  Albion  Works,  Salford,  Man- 
chester.— 12-page  illustrated  list  (No.  3,718)  fully  describing  the 
"  Strebor"  cylinder  escape  valve. 

Lantern  Slides. — We  have  often  pointed  out  the 
educational  and  advertising  value  of  lantern  slides  showing  elec- 
trical apparatus  and  machinery,  and  have  noted  with  pleasure  that 
a  number  of  electrical  firms  have  provided  themselves  with  seta 
of  slides,  which  are  available  for  lectures,  &o.,  on  application. 
But  not  only  apparatus,  but  also  electrical  phenomena  can  be 
dealt  with  in  this  way,  as  the  Cambridge  Scientific  Instru- 
ment Co.,  Ltd.,  recently  demonstrated  by  preparing  a  series  of 
lantern  slides  from  oscillograms  obtained  by  Dr.  J.  A.  Fleming, 
which  show  the  phenomena  involved  in  the  discharge  of  condensers 
of  various  capacities  through  inductive  circuits  of  various  resis- 
tances. TheBe  slides  are  very  suitable  for  lecture  purposes  in 
technical  colleges.  Other  phenomena  are  included  in  the  eeries, 
and  obviously  the  idea  can  be  applied  to  a  variety  of  subjects  for 
the  instruction  of  students,  as  well  as  of  the  public  generally. 

Liquidations    and    Dissolutions.— Thk    Gbtndell- 

Matthews  Wireless  Telephone  Syndicate,  Ltd.— Under  a 
compulsory  winding-up  order  made  last  January,  on  a  creditors 
petition,  the  report  of  Mr.  H.  E.  Burgess,  Official  Receiver,  has 
been  issued  to  the  creditors  and  shareholders.  The  statement  of 
affairs  shrwed  liabilities  £6.239  made  up  of  unsecured  debts, 
£3,083  ;  preferential  claims,  £178  ;  and  loans  on  debenture  bonds, 
£2,978.  The  aesets  are  returned  at  £31,000,  representing  the  value 
placed  upon  the  patent  rights,  outfit,  instruments  and  equipment. 
There  is,  consequently,  a  surplus  of  £24,761  in  assets  above  liabili- 
ties, and  one  of  £2.199  as  regards  contributories. 

Mr.  Burgess  reports  upon  the  formation  and  history  of  the  syn- 
dicate, some  particulars  of  which  appeared  in  our  issue  of  March 
20th.  He  adds  that  the  promoters  (.F.  Rouse,  Pool  &  Co.)  had 
obtained  an  option  to  acquire  the  patent  from  Mr.  H.  Grindell- 
Matthews  (the  inventor),  and  they  formed  the  syndicate  in  order 
to  raise  funds  to  enable  them  to  exercise  their  option  and  to  per- 
fect the  invention  with  the  view  to  a  sale  to  a  larger  company. 
The  syndicate  were  to  have  the  benefit  of  any  further  inventions 
in  wireless  telephony  by  Mr.  Matthews,  and  the  exclusive  right  of 
applying  for,  and  obtaining,  patents  in  the  United  Kingdom  and 
foreign  countries.  According  to  the  annual  accounts  the  expendi- 
ture to  September  30th,  1912,  upon  the  development  of  the  patent, 
demonstrations,  stations,  equipment  and  administration  expenses 
was  as  follows : — Development  of  patent,  staff,  salaries,  rent, 
erection  of  buildings,  experimental  and  general  expenses,  £4,244  ; 
erection  of  workshop,  equipment,  outfit  and  instruments,  £2,09*;  : 
administration  expenses.  £2,665  =  £8,'.i<j 6. 

The  total  cash  expenditure  under  the  above  heads  amounted  at 
the  date  of  the  winding-up  order  to  about  £  1 1,000.  The  company 
have  obtained  patents  in  this  country  for  the  invention  and  for 
various  improvements  therein.  Foreign  patents  have  been  taken 
out  in  the  following  countries  : — France,  Austria,  Hungary,  Canada 
and  the  United  States  of  America.  Options  have  been  given  by 
the  company  to  acquire  the  patents  and  plant  for  cash  and  shares 
in  a  larger  company  to  be  formed  to  commercially  exploit  the  in- 
vention, but  such  options  have  not  been  exercised.  The  present 
position  of  the  company  is  partly  attributed  to  the  failure  of 
other  parties  to  exercise  an  option  to  take  over  the  patent  involv- 
ing an  obligation  to  discharge  certain  pressing  liabilities,  in  respect 
of  one  of  which  the  winding-up  order  was  made.  The  value  placed 
upon  the  patent  rights,  outfit,  instruments  and  equipment  by  the 
officials  in  the  statement  is  based  upon  the  possibility  of  a  scheme 
being  carried  out  to  continue  the  exploitation  of  the  patents. 
Apart  from  this  it  is  highly  improbable  that  the  value  referred 
to  can  be  realised.  As  the  result  of  the  statutory  meetings  held 
on  March  10th.  the  Court  has  appointed  Mr.  H.  Wilson,  incor- 
porated accountant,  of  23,  Devereux  Count,  Essex  Street,  London, 
W.C,  to  be  liquidator  of  the  company,  with  a  Committee  of 
tion. 


Wright  Electrical  Sales  Co.,  Ltd.— This  company  is  wind- 
ing up  voluntarily,  with  Mr.  A.  France,  of  West  Bar  Chambers, 
Boar  Lane,  Leeds,  as  liquidator.  A  meeting  of  creditors  is  called 
for  April  27th,  at  Leeds. 

Davis  Electrical  Co.,  Ltd.,  London.— Date  of  release  of 
liquidator — Mr.  H.  de  V.  Brougham — April  Kith. 

E.M.F.,  Ltd. — This  company  is  winding-up  voluntarily,  with 
Mr.  G.  Little,  of  57,  Moorgate  Street,  E.C,  as  liquidator. 

Leicestershire  and  Warwickshire  Electric  Power 
Syndicate,  Ltd.— This  company  ia  winding-up  voluntarily,  with 
Mr.  T.  W.  Holland,  of  34,  Coleman  Street,  E  C,  as  liquidator.  A 
meeting  of  creditors  is  called  for  April  30th. 

Book  IV'otices. — "  Continuous  and  Alternating  Current 
Maohinery."  By  H.  F.  Morecroft.  London  :  Chapman  k  Hall, 
Ltd.     Price  7s.  6d.  net. 

"Ornamental  Lathewoik  for  Ama'eurs."  By"CH.C"  London- 
Percival  Marshall  &  Co.     Price  3s.  6d.  net. 

"Post  Office  Electrical  Engineers'  Journal."  Vol.  VII,  Part  1. 
April.     London  :  H.  Alabaster,  Gatehouse  &  Co.     Price  Is.  net. 

"Science  Abstracts."  Sections  A  and  B.  Vol.  XVII,  Part  :s. 
March  28th.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price  Is.  «Sd.  net 
each. 

"Proceeding*  of  the  Institution  of  Railway  Signal  Engineers 
1913."     Manchester  :  H.  Rawson  i:  Co. 

"  Jov  nml  of  the  South  African  Institution  of   Engineers."     Vol. 

XII,  Nos.  7-8.     March.     Johannesburg:  The  Institution.     Price  2s. 
"  Proceeding*  of  the  American  Society  of  Civil  Engineers."    Vol. 

XL.  No.  8.     March.  •  New  York  :  The  Society. 

"Bulletin  Scientifique  de  TAssociation  des  Ecoles  de  Gsnd. 
March.     Gand  :  Imprimerie  Plantijn.     Price  1  fr. 

"Bulletin  of  the  Association  des  Ingenienrs  Electriciens."     Vol, 

XIII,  No.  3.     March.     Liege  :  The  Association. 

"  Giornale  ed  Atti  della  Associa/.ione   Elettrotecnica   Italiana. 
Vol.  I,  Nos.  7  and  8.     April  5th  and  15th.     Milan  :  The  Association. 
Price  L.  1  each. 

"Journal  of  the  Institution  of  Electrical  Engineers."  Vol. 
LOT,  No.  232.  April.  London  :  E.  &  F.  N.  Spon,  Ltd.  Piice 
3s.  6d. — This  issue  contains  a  paper  on  "  Current-Limiting  React- 
ances in  Large  Power  Stations,"  by  K.  M.  Faye- Hansen  and  G.  S. 
Peck. 

"Bulletin  of  the  Imperial  Institute."  Vol.  XII,  No.  1.  January- 
March.     London  :  John  Murray.     Price  2s.  6<i.  net. 

"  Transactions  of  the  Institution  of  Engineers  and  Shipbuilders  in 
Scotland "  Vol.  LVII,  Part  VI.  April.  Glasgow  The  Ins  i- 
tution. 

"  The  Port  of  Hull  Annual,  1914."     Hull  :  H  E.  C.  Newham. 

"  The  Physical  Review."  Vol.  Ill,  No.  3.  March.  Lancaster, 
Pa.  :  The  American  Physical  Society. 

"  Factory  Administration  and  Accounts."  By  E.  T.  Elbourne. 
London  :  Longmans,  Green  &  Co.     Price  25s.  net. 

"  Catalogue  of  Lewis's  Medical  and  Scientific  Circulating 
Library."     London  :  Lewis's  Library.     Prioe  2s.  net. 

"  Transactions  of  the  University  of  Toronto  Engineering  Society." 
Vol.  VIII,  No.  11.     March.    Toronto,:  Tlie  University. 

"Proceedings  of  the  American  Institute  of  Electrical  Engi- 
neers." Vol.  XXXIII,  No.  4.  April.  New  York  :  The  Institute 
Price  $1. 

"  Transactions  of  the  Illuminating  Engineering  Society."  Vol. 
IX,  No.  2.     New  York  :  The  Society.     Price  75  cents. 

"Journal  of  the  Franklin  Institute."  Vol.  CLXXV1I,  No.  4. 
April.     Philadelphia  :  The  Institute.     Price  50  cents. 

"Journal  of  the  American  Society  of  Mechanical  Engineers." 
Vol.  XXXVI,  No.  4.  April.  New  York  :  The  Society.  Prioe  86 
cents. 

"  L.C.C.  Report  on  Trade  and  Technical  Education  in  France  and 
Germany."     London  :    P.  S.  King  k  Son.     Price  Is. 

"  Publicacion  Mensuel  de  la  Asooiacion  de  Ingenieros  Indus- 
trials Agrupacion  de  Barcelona."  February.  Barcelona  :  The 
Association.     Price  1  pta. 

"  Bulletin  de  la  SocieSte;  Internationale  des  Electriciens."  Vol. 
IV,  No.  33.     Maroh.     Paris  :  Gauthier-Villars.     Price  2  fr.  50. 

"  Practical  Illumination."  By  Justus  Eck.  London  :  S.  Rentell 
and  Co.     Price  Is.  net. 

Trade  A iinoim cements. — Messrs.  J.  Dodudbas  and 

Sons  announce  that  their  telephone  exchange  has  been  altered 
from  Central  to  Museum,  the  number  remaining  unaltered — 1137. 

Messrs.  T.  W.  Broadbent,  Ltd.,  of  Huddersfield,  announce 
that  Mr.  J.  D.  Mackenzie,  formerly  their  Scottish  agent,  has  now 
ceased  to  represent  them,  and  they  have  arranged  with  Messrs. 
James  0.  Fisher  k  Co.,  62,  Robertson  Street,  Glasgow,  to  act  for  them 
for  the  sale  of  a  c.  and  CO.  generators,  motors,  kc,  in  Scotland. 

Messrs.  W.  k  R.  Jacobs  have  opened  a  depot  at  19,  West 
Campbtll  Street,  Glasgow,  where  Mr.  H.  M.  Atkins  will  deal  with 
all  their  clients  in  Scoiland. 

MESSRS,  Maw  dsj.kv's,  Ltd.,  have  appointed  Mr.  F.  J.  Iyons- 
Davis,  of  23,  Victoria  Avenue,  Cardiff,  as  their  sole  agent  in  South 
Wales  for  the  sale  of  "  Zone"  dynamos  and  motors. 

Messrs.  Mickei.wrigut,  Ltd.,  of  Alperton,  have  appointed 
Messrs.  Phillips  &  Turner,  115,  Edmund  Street,  Birmingtitm,  as 
their  agents  for  the  Midland  Counties. 

Ebonite  Telephone  Parts. — Thk  New  Yobe  Uaaibi;i«; 

India-Rciibek  Co.,  Ltd.,  of  89,  Milton  Street,  E.C,  has  sent  us 
some  samples  of  finished  ebonite  parts  for  a  hand  set,  which  are 
highly  finished,  and  appear  to  be  admirably  adapted  for  the 
purpose. 
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Barcelona    Exhibitions,    1917.— It  i*  fchc  En! 

of  Baxaalona  bo  mskt  1917  it  v,-rv  Important  year  l|y  "  • 
Exhibitions.    Tim  liiriL  for  im    Exhibition  I       [ndnttrtei 

has  bora  followed  by  a  project   for  en    Exhibition  oi    d 
duett     Both    Exhibition!   will    take  plaoi    together,  end  we  are 
given  to  Dnderstand  that   both    bavi    foi   t  ln-ir  organisation  and 
management  ■  mutual  Connoll  board,  on  which  ail  the  hicrheet  and 
no  .1  Intelligent  trade  and  political  peraonagi  -  of  Catalonia. 

Thii  International  Exhibition  tand  their 

appUo<  i  lorn  of  Barcelona,  will  embrace 

('/)  Maohlnery  and  apparatus  whioh  pro<  uoe  eleotrlcal  pi 

(M  Materials  which  aooumnlate,  transform,  transport  and  dii 
tribute  eleoi  ric  1 1  power. 

(. i)  apparatus,  machinery  nnd  Instruments  operated  by  electrioaJ 
power, 

Group  I .—  Production,  transformation  and  accumulation  of  elec- 
trical energy. 

Group  II  — Transmission  and  distr'bntion  of  electrical  energy. 

(In  up  III. —  Apparatus  and  metho()H  of  inveKtitration,  demon- 
stration and  measurement  of  electrical  power. 

<:>  lup  IV — Electric  lighting-,  domestic  uses  of  electricity. 

i;  roup  V  — Electric  applications  to  manufacturing  industries. 

JBroup  VI  — Electric  traction,  electro-mechanical  maintenance. 

Oroon  VI  [  — Telegrai  hy,  telephony  and  radio-telegraphy. 

Or, .up  VIII. —  Electric  applications  to  hygiene  and  therapeutics. 

Group  IX. — Electro-chemistry,  electro-metallurgy. 

Group  X  — Electricity  in  Army,  Navy,  and  general  sea  services. 

Group  \I  — Electricity  in  agriculture. 

Group  XII. — Electricity  in  the  exploitation  of  the  eub-soil. 

Group  XIII.— General  electric  culture. 

Bankruptcy  Proceedings.— .1.  W.  Garkd'bn  (J.  W. 

Garsden  &  Co.),  electrical  engineer,  Blackburn. — A  firt-t  and  final 
dividend  of  6p.  2d  in  the  £  is  payable  on  April  28th,  at  27, 
Ai^sworth  Street,  Blackburn. 

D.  Smith  &  Co.,  dealers  in  electric  lamps,  9  and  3,  Red  Lion 
Court,  Fleet  Street,  E  C— First  meeting,  April  29th.  Public  exa- 
mination, May  ?6tb.     Both  at  Carey  S'reet,  W.C. 

W.  H.  PEASE,  of  17,  Princess  Royal  Terrace,  Scarborough,  lately 
carrying1  on  business  at  1!)  and  20,  Baxter  Gate,  Doncaster,  elec- 
trical engineer. — A  receiving-  order  was  made  at  the  Sheffield 
County  Court  lost  week.  The  order  was  made  on  the  debtor's 
own  petition.  FirBt  meeting,  April  28tb,  at  Official  Receiver's 
offices.  Public  examination,  May  14th,  at  County  Court  Hall, 
Sheffield. 

Me'cr  Contracts. — Messrs.  Vennkr  &  Co.  have  received 

the  contract  for  both  ordinary  and  prepayment  Chamberlain  and 
Hookham  meters  for  Colchester.  Messks.  Chambkrlain  and 
Hookham,  Ltd  ,  have  also  obtained  the  contract  for  meters  for 
Birmingham,  West  Hartlepool  and  Holyhead. 


LIGHTING  and  POWER  NOTES. 


Ardee. — E.L.  Tender. — The  Town  Commissioners  have 
acoepted  the  tender  of  Mr.  J.  W.  McKeever  for  the  lighting  of  the 
town  with  electricity. 

Argentina- — The  Municipality  of  Salto  (Buenos  Ayres) 
has  granted  a  concession  for  20  years  for  the  electric  lighting  of 
that  town.  The  contract  provides  for  100  arc  lamps  of  1,000  c.p. 
eaoh  at  $2  7  per  month.  The  concessionaire  may  also  carry  on 
private  lighting. — Review  of  the  River  Plate. 

Ash  ton. — L.G.B.  Inqiiry. — Mr.  Hooper  held  an 
inquiry  on  Tuesday  into  the  application  of  the  T.C.  for  sanction  to 
borrow  £53,476  for  the  purposes  of  the  electricity  undertaking. 
It  was  stated  that  £34,924  ot  the  amount  was  part  of  the  applica- 
tion made  in  April,  1910. 

Australia. — The  Toowoomba  (Queensland)  Electric 
Lighting  Co.,  which  has  acquired  a  new  site  for  its  power  house, 
has  arranged  to  install,  at  a  cost  of  about  £20,000,  an  entirely  new 
plant. — Tenders. 

A  jr. — Proposed  Loan. — Tbe  T.C.  has  decided  to  apply 

to  the  Secretary  for  Scotland  for  consent  to  a  loan  of  £25,000  for 
the  extension  of  ths  electricity  works,  in  connection  with  the 
inclusion  of  Prestwick  in  the  supply  area.  The  electrical  engineer 
naa  been  authorised  to  advertise  for  tenders  for  the  necessary 
buildings  and  plant. 

Bansteari, — Pro  v.  Order  (J  ranted. — The  prov.  order 
for  E.L.  applied  for  by  Mr.  Gilbert  Allom  has  been  granted,  sub- 
ject to  the  extension  of  the  compulsory  area  of  supply  and  the 
consent  of  the  Epsom  R.D.C.  to  the  inclusion  of  part  of  its 
district. 

Bispham, — The  B.  of  T.  has  decided  not  to  proceed 
further  with  the  application  of  the  U.D.C.  for  an  E.L.  extension 
order  to  supply  electricity  in  Cleveleys. 

Button-on-Trent.— Proposed   Loan. — The  T.C.   has 

applied  to  the  L.G.B.  for  a  loan  of  £2,000  for  additional  generating 
plant. 


Csrtiita  -  Lou   Bajtctiok.- 
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d  ha*i  a»k>'' 
further  Infi  oan  for  a  seoend 
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lative  action   oonoeraing   the  Imperial  r< 

supply  of  electricity.      [I  I   I'ruphia,  ii 

to  Bavaria,  Baden  and  other  Federal  I  possess  any 

roads  whic  h  are  under  State  control,  and  it  iH  therefore  impossible 
for  Prussia  to  exercise  a  determining   Lnflm  *t  the 

roads  for   the  installation   of    l  ,\>\j    work*. 

Such    an    influence,    however,    is    consul    -  rj     if     the 

monopolistic  endeavour*  of  the  large  electricity  companies  are  not 
finally  to  lead  to  the  prejudice  of  the  interests  of  the  community. 
As  electricity  enterprises  enjoy  freedom  of  trading  under  the 
Imperial  trade  regulations,  it  would  only  be  possible  for  Prussia  to 
obtain  an  inlluence  on  the  former  by  an  alteration  in  these 
regulations,  or  by  tbe  parsing  of  a  special  law. 

Biioakia.— The  municipal  authoritieaof  Kustendil  have  decided 
to  establish  an  E.L.  undertaking  in  the  town. 

Hunoaky. — The  municipal  authorities  of  Budapest  have  deoided 
to  take  over  the  E.L.  undertaking  from  the  concessionaires  for  a 
maximum  sum  of  £100,000. 

Austbia. — The  authorities  of  the  Steinkohlengewerkschaft,  of 
Dzieditz,  have  decided  to  establish  a  large  generating  station  in 
connection  with  their  collieries,  with  the  view  of  supplying  elec- 
tricity to  the  many  small  towns  and  villages  in  the  district. 

SWEDEN. — The  agreement  between  the  South  Swedish  Power  Co. 
and  the  North  Zeeland  Electric  Works  has  been  sanctioned  by  the 
Swedish  and  Danish  Governments.  The  works  will  in  a  few  years 
transmit  15,000  H.P.  by  submarine  cable  from  Lagan,  in  Sweden, 
to  North  Zeeland.  The  cable  under  the  Sound  will  be  about 
4'3  miles  in  length.     The  concession  has  been  granted  for  40  years. 

Belgium. — La  Societe  des  Charbonnages  du  Saerc  Madame  has 
decided  on  the  electrification  of  its  entire  plant.  A  power  station 
is  to  be  established  in  conjunction  with  the  pits,  but  pending  it* 
completion  current  will  be  taken  from  the  Compagnie  d'Electricito 
du  Bassin  de  Charleroi. 

Netherlands. — A  concession  has  been  granted  to  the  province 
of  North  Brabant  for  the  construction  of  works  for  the  supply  of 
electricity. — B.  of  T.  Journal. 

Tukkey. — The  National  Electric  Construction  Co.  has  completed 
in  Constantinople  the  formation  of  a  company,  called  La  Societe 
Anony me  des  Tramways  Eclairage  et  Force  Electrique  de  Bagdad, 
for  the  construction  and  working  of  tramways  and  lighting  under- 
takings in  Bagdad.  Important  modifications  of  the  concession 
have  been  arranged  with  the  Turkish  Government.  The  period  of 
the  concession  has  been  extended  from  50  to  70  years.  The  muni- 
cipality does  not  participate  in  the  profits  for  the  first  20  years. 

Deal  and  Walmer. — Prov.  Order  Granted. — The 

B.  of  T.  has  granted  the  prov.  order  for  E.L.  applied  for  by  the 
Gas  Co.,  b*t  the  powers  in  respect  of  the  Borough  of  Sandwich 
and  the  whole  area  of  the  Eastry  R.D.C.  have  been  deleted.  The 
Walmer  U.D.C.  has  secured  tbe  option  to  purchase  the  EL.  under- 
taking, without  the  gasworks,  at  the  end  of  42  years,  or  any  sub- 
sequent period  of  10  years. 

Budiey. — New  Sub-Station. — The  Worcestershire. 
Stall's,  and  Shropshire  Electric  Light  Co.  has  acquired  a  site  in 
Oakeywell  Street  for  the  erection  of  offices,  and  a  2,200-kw.  sub- 
station, in  connection  with  the  Corporation  undertaking  recently 
taken  over.  The  public  lighting  of  the  town  has  also  been 
modernised,  and  further  improvements  are  contemplated. 

East   Grinstead. — L.G.B.  Inquiry. — An  inquiry  was 

held  on  April  10th  into  the  application  of  the  U.D.C.  for  a  loan  of 
£3,700  for  a  refuse  destructor.  The  only  objection  raised  was  a* 
to  the  position  of  the  site. 

Edinburgh. — New  Generating   Station. — The  T.C. 

has  approved  of  a  site  at  Westbank,  Portobello,  for  the  erection  of 
a  new  electricity  generating  station  ;  the  total  cost  of  the  site  of 
8}  acres  will  be  £K>,800,  and  it  will  allow  for  the  anticipated 
developments  for  the  next  50  years.  Sea  water  will  te  available 
for  condensing,  and  a  railway  siding  will  be  taken  over  with  the 
land. 

Ellon- — Hospital  LighttngI — It  has  been  decided  to 

install  electric  light  and  a  telephone  in  the  Gordon  Hospital. 

Farnworth. — Year's   Working. — Tbe  report  of  tbe 

Electricity  Committee  shows  that  for  the  year  just  euded. 
the  units  >old  numbered  1,101,564,  an  increase  over  the  previous 
year  of  208,717,  and  the  net  profit  was  £256.  The  breakdown  of 
two  motor -generators  in  December  last  cost  the  Committee 
between  .i200  and  £300.  The  agreement  with  the  Lancashire 
E.P.  Co.  for  a  bulk  supply  was  extei.ded,  and  a  contract  for  new 
plant  at  the  electricity  works  was  sealed  during  the  year. 

Girvnn. — Proposed  E.L. — The  T.C.  is  considering  a 

suggestion  for  the  electric  lighting  of  the  town  Messrs.  Purves 
consulting  engineers,  Edinburgh,  have  offered  to  carry  out  a  scheme, 
but  a  section  of  the  Council  favours  a  municipal  scheme. 
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Guisboronpb. —  Proposed    E.L.  —  The    U.D.C.    has 

H.'.  ided  to  engage  the  services  of  the  electrical  engineer  for  the 
Skelton  and  Brotton  scheme  to  inspect  the  Guisborough  district 
and  report  on  the  question  of  E.L.  for  the  town. 

Inverurie.— E.L.  Scheme.— The  T.C.  has  decided  to 

obtain  an  engineer's  report  on  the  various  E.L.  schemes  for  the 
town.  The  G.N.  of  Scotland  Railway  Co.  has  been  asked  to  quote 
for  a  bulk  supply  of  about  10,000  units,  and  the  establishment  of  a 
municipal  generating  station  is  also  to  be  considered. 

Kingstown  (Co.  Dublin).— Pkov.Okdkr.— The  U.D.C. 

has  decided  to  oppose  the  prov.  order  for  E.L.  for  which  Mr.  W.  M. 
Murphy  is  applying,  and  has  appointed  a  deputation  to  visit 
London  in  support  of  a  municipal  scheme. 

Leiffh.. — A  sub-committee  has  been  deputed  to  consider 
upon  what  terms  the  Corporation  would  be  prepared  to  give  the 
Anchor  Cable  Co.,  a  stand-by  supply,  equal  to  the  full  capacity  of 
the  company's  present  demand.  The  company  is  considering  the 
erection  of  an  electricity  generating  station. 

London. — Makyi.khone.—  The  working  of  the  elec- 
tricity undertaking  for  the  nine  months  to  December  last  shows  a 
>t  balance  of  £75,135,  as  against  £72, 391  for  the  corresponding 
nine  months  of  1912.  Due  to  the  abnormally  fine  and  warm 
mitumn,  the  increase  in  output  during  the  quarter  to  December 
very  slight,  except  for  the  last  three  weeks.  An  interesting 
investigation  was  oarried  out  by  the  department  in  regard  to  this 
circumstance.  The  income  from  several  blocks  of  flats,  supplied 
through  the  owners  and  not  directly  by  the  department,  in  -which 
case  there  is  lighting  only,  was  found  to  be  124  per  cent,  less  than 
in  the  December  quarter  of  1912.  In  a  case  where  the  department 
deals  directly  with  the  tenants,  the  income  was  increased  by  13 
per  cent,  due  to  the  use  of  current  for  heating  and  cooking.  The  pub- 
licity and  sales  department  account  for  the  December  quarter  shows 
a  net  credit  balance  of  £126,  as  against  a  deficit  for  the  correspond- 
ing period  of  1912  of  £230.  It  is  anticipated  that  the  economies 
due  to  the  new  plant  will  represent  a  saving  of  £3,800  during 
1914-16,  but  capital  charges  will  be  £3,800  greater  ;  a  net  surplus 
of  £6,578  is  anticipated  after  meeting  interest  charges,  £72,055, 
and  reducing  capital  liabilities  by  £18,177.  In  connection  with 
the  hiring  of  cookers,  it  is  recommended  that  jd.  per  unit  be  added 
to  the  present  price  of  energy  for  such  use,  and  that  the  hiring 
rate  be  reduced  from  the  present  quarterly  ohargeof  15s.  to  3s.  6d., 
the  fixing  charge  being  also  done  away  with.  The  extra  id.  per 
unit  will  be  credited  to  the  hire  of  cookers'  account.  It  is  pro- 
posed to  add  a  third  rotary  converter  at  Manchester  Square  sub- 
station, at  a  total  cost  of  £3.202  ;  toduplicate  the  canal  condensing 
f'laipment,  at  a  cost  of  £2,322,  and  application  is  to  be  made  to 
the  L.C.C.  for  sanction  to  the  necessary  loans. 

Lossiemouth.— Street      Lighting. — The    TIC;     has 

iiecided  to  light  Gregory  Place,  Seatown,  by  electricity. 

Lytham. — Bulk   Supply. — The  T.C.  has  come  to  an 

agreement,  to  hold  for  10  years,  with  the  St.  Anne's  T.C.  for  a  bulk 
supply  of  electricity  to  Lytham.  The  Lytham  Council  retains  its 
right  to  put  down  its  own  plant  after  10  yearB,  and  is  to  receive  a 
percentage  of  the  revenue  derived  from  the  supply  of  current  to 
the  tramways  company  after  May,  1917,  when  the  agreement 
between  the  St.  Anne's  Council  and  the  company  terminates.  A 
L  G.B.  inquiry  was  to  be  held  to-day  into  the  Lytham  Council's 
implication  for  sanction  to  loans  for  its  E.L.  undertaking. 

Nelson. — Year's  "Working. — The  Corporation  elec- 
tricity and  tramways  departments  have  had  an  exceptionally  suc- 
il  year.  The  estimated  profit  from  the  E.L.  department  was 
£J40,  whereas  the  actual  profit  amounts  to  nearly  £2,000.  A 
profit  of  £2,000  has  also  been  made  by  the  tramways,  against  the 
estimate  of  £652. 

\ewton-in-Makerrield.—  Prov.  Order.— The  U.D.C. 

h«  been  informed  that  the  B,  of  T.  proposes  to  grant  the  prov. 
order  for  E.L.  applied  for  by  the  Council. 

Paisley.  —  Proposed  Extensions.  —  The  Electricity 
C'ummittee  is  considering  the  extension  of  the  E.L.  system  to  the 
-nath  of  the  town  before  next  winter. 

Bedditch. —  Bboohstructioh  Sohjsmb. — The  report  of 

Messrs.  Handcock  &  Dykes  on  the  U.D.C.  electricity  undertaking, 
to  which  we  have  previously  referred,  makes  most  interesting 
reading,  and  one  or  two  items  are  worth  placing  on  record.  We 
paBS  over  the  recital  of  boiler  defects,  and  generators  which  have 
lost  their  original  partners  (gas  engines)  and  received  new  ones 
of  the  steam  variety,  which  appear  to  range  from  35  kw.  to  a 
S00-KW.  mixed-pressure  turbine,  which,  however,  can  only  be 
worked  at  high  pressure,  and  come  to  load  conditions.  It  appears 
that  the  annual  output  sold  amounted  to  1,323,878  units,  with  a 
load  factor  r>f  23  9  per  cent.  ;  this,  however,  required  the  use  of 
I  PS  lb.  of  coal  per  ami,  and  the  power  factor  of  the  supply  was 
60  per  cent.  The  plant  is  single-phase,  2,100  volte,  70 
periods,  and  the  reporters  say  they  have  been  unable  to  find  any 
instance  of  any  of  the  sets  being  run  together  successfully  in 
parallel,  each  set  being  run  separately  on  a  separate  feeder  or 
group  of  feeders.  Even  the  feeder*  running  out  of  the  station  are 
carrying  double  the  maximum  load  usually  considered  deeirable, 
■nl  &  complete  overhaul  of  the  l.t.  system  is  also  advised.  The 
D  buildings  and  sub-stations  evidently  fall  short  of  modern 
r<quiremanti.  Mesura.  Handcock  ic  Dykes'e  proposal  for  putting 
tii«   undertaking    on   its   feet   is   to    install  two   S00-KW.   turbine 


plants,  and  a  three-phase  supply  for  power,  with  which  existing 
single-phase  circuits  and  plant  would  be  inter-connected,  at  a 
total  cost  of  £18,000,  and  slightly  to  increase  the  charges  for 
power. 

Rhyl.— Loan    Sanction. — The    U.D.C.    has    received 

sanction  to  borrow  £3,491  for  the  provision  of  a  new  Diesel  engine 
set  at  the  electricity  works. 

Rochdale. — Year's  "Working. — The  past  year's  working 

of  the  Corporation  electricity  department  has  resulted  in  a  net 
deficiency  of  £330,  which  will  be  taken  from  the  reserve  fund. 
In  the  previous  year  the  undertaking  contributed  £2,00o  to  the 
relief  of  the  rates.  The  total  income  for  the  year  just  ended  was 
£30,471,  an  increase  of  £3,405,  but  the  gross  profit  decreased  by 
nearly  £2,000. 

Swanage.  —  Proposed  Mains  Extension. — The  E.L. 

Co.  proposes,  if  additional  capital  is  subscribed  looally,  to  extend 
its  mains  to  New  Swanage,  at  an  outlay  of  £1,500. 

Sainton. —  Year's  Working.— At  the  end  of  the  last 
financial  year  the  U.D.C.  electricity  undertaking,  for  the  first 
time,  showed  a  surplus.  Application  for  a  further  loan  is  to  I* 
made  shortly  owing  to  extensions  which  have  been  carried  out. 

St.  Albans. — The  B.  of  Q.  has  appointed  a  Committee 
to  consider  the  question  of  introducing  electric  irons  into  the 
laundry,  and  the  advisability  of  using  dimming  switches  in  the 
Infirmary. 

St.  Margaret's  (Kent).— The  P.O.  has  informed  the 
B.  of  T.  that  the  Dover  T.C.  has  failed  to  supply  the  parish  with 
E.L  ,  and  has  asked  whether  it  oannot  be  relieved  from  its  obliga- 
tion to  take  a  supply  from  Dover.  As  the  Council  is  dissatisfied 
with  the  position,  the  chairman  has  undertaken  to  interview  the 
B.  of  T.  officials  in  London. 

Taunton.  —  Loan  Sanction. — The  T.C.   has   received 

the  permission  of  the  L.G.B.  to  a  loan  of  £4,765  for  electricity 
purposes. 

Truro. — E.L.     Scheme. — The    E.L.     Committee    has 

recommended  the  T.C.  to  apply  to  the  B.  of  T.  for  sanction  to  the 
acquisition  of  the  Newnham  site  for  the  purpose  of  an  electricity 
generating  station. 

Wolverhampton. — New      Mains. — The     Corporation 

Electricity  Committee  has  decided  to  lay  a  h.t.  main  from  School 
Street  sub-station  to  Tettenhall  Road  sub-station,  at  an  estimated 
oost  of  £1,575. 

Yarmouth. — Proposed  Loan. — The  T.C.  has  decieled 

to  apply  to  the  L.G.B.  for  a  loan  of  £3  000  for  cables,  in  connection 
with  the  electrioity  works. 


TRAMWAY  and  RAILWAY  NOTES. 


Argentina. —  Railway    Electrification. — A    Decree 

has  been  published  approving  the  provisional  plans  for  the  elec- 
trification of  the  Buenos  Ayres  Great  Southern  Railway,  on 
condition  that  the  work  is  completed  by  December,  1915.  It  is 
proposed  to  distribute  the  present  train  movement  at  Once  station 
between  it  and  the  subterranean  transhipping  station  of  Plaza 
Once  de  Septiembre,  and  to  work  electrically  the  service  in  the 
urban  zone  of  Once  to  Versailles,  which  would  be  concentrated  at 
the  underground  station  named,  connecting  with  the  Anglo- 
Argentine  tramway  system. 

The  Compania  Andina  de  Eleotricidad,  which  is  under  the 
control  of  the  Compania  Anglo-Argentina  de  Electrioidad,  has 
acquired  the  electric  tramway  concession  which  the  Government  of 
San  Juan  granted  to  Mr.  Basualdo.  Mr.  Dirks,  of  the  Siemens- 
Schuckert  Co.,  is  making  the  final  studies  in  order  to  have  the 
work  started  at  once.  The  first  line  will  join  up  the  city  of  San 
Juan  with  Desamparados. 

A  decree  has  been  issued  approving  the  plans  presented  by  the 
Central  Argentine  Railway  Co.,  of  the  electric  power'station  to  be 
erected  on  the  San  Fernando  Canal  in  connection  with  the  electri- 
fication of  the  railwav  from  Retiro  to  Tigre. — Rerien:  nf  the  Hirer 
Plate. 

Birkenhead. — Year's  Working  and  Estimates. — 
The  traffic  receipts  of  the  T.C.  tramways  for  the  past  year 
amounted  to  £67,782,  an  increase  of  £6,53!)  on  the  previous  year. 
For  the  coming  year  the  receipts  are  estimated  at  £67,000,  and  a 
balance  of  £3,677  is  anticipated. 

Canada.— The  Ontario  Legislature  has  voted  £1,000,000 
for  the  construction  of  a  Government  electric  radial  railway  sys- 
tem and  the  supplementing  of  the  present  hydro-electric  trans- 
mission lines. 

Chesterfield.— Loan  Sanction.— The  T.C.  has  received 
the  sanction  of  the  B.  of  T.  to  a  loan  of  £3,000  for  three  new 
tramcars  (£2,560),  and  the  extension  of  the  traancar  shed  (MM). 
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Continental  \otes.  —  AUBTRU.  N'k«  BlECTRJi 
Bl  in, — Battery  'bum  have  now  been  rnnnlng  between  Volktoper 
and  Ktephansplat/  (Viiiiinii)  for  nearly  two  \ear-,  and  uitli  mioli 
satisfactory  result*  that  tin1  Akkumiilatoron  I  .ilirikn  Aft.  (  Vienna) 

haw  offered  to  replace  tn ml  rleting  hone  1 1  "\ 

eleotrio  vehiolei  Mating  29-83  pains  mparod   with  in 

pMientrert  In  the  exiittng  electric  vehlcli  I  Weight  end  power 
requirements  are  to  be  reduced  by  rising  a  light  type  of  geared 
motor.  The  Austrian  Daimler  Oo.  bl  supplying  the  eUotrto 
chiiKHiH  and  half  a  dozen  experimental  vehielcH  will  befitted  with 
varioiiH  types  of  bodies,  having  open  and  closed-in  top  leatl,  ka. 
Two  Spongier  bodies  will  be  tried,  these  having  low-step  centre 
entrances  and  seating  :i3  passengerB.--  A'.   it,    I/. 

According  to  the  II  ientr  /n/iin//,  tests  have  recently  been  carried 
out  (iii  the  Innsbruck  Scharnitz  section  of  the  Mittenwaldbahn  to 
determine  the  practicability  of  increasing  the  number  of  carriages 
in  the  passenger  trains.  Hitherto  no  more  than  17  axles  have 
been  allowed  per  train,  but  the  present  tests  show  that  the  power 
nf  the  electric  looomotives  ( draw- bar  pull  corresponding  to  110  tonB 
maximum  load),  and  the  Westinghouse  brakes  are  sufficient  for 
25  axles.  Working  at  the  increased  capacity  is  to  be  commenced 
this  sp-ing. 

Italy. — The  Milan  Provincial  Authorities  have  sanctioned  the 
Bohemo  Tor  the  conversion  of  the  Milan-Saronno  Railway  to  electric 
traction.  The  question  of  oonvorting  the  steam  railway  between 
Rome  and  Tivoli  to  eleotric  traction,  is  also  under  consideration. 

Swkden. — Some  trials  are  being  made  in  Sweden  with  a  new 
type  of  locomotive  having  a  Diesel  engine  as  prime  mover,  with 
electrical  transmission  to  the  wheels.  The  machine,  in  full 
running  order,  weighs  about  33  tons,  and  is  able  to  attain  a  speed 
on  the  level  of  34  miles  an  hour,  and  on  gradients  of  1  in  10,  up 
to  20  miles  per  hour.  The  new  locomotive  is  stated  to  be  specially 
intended  for  use  on  small  looal  lines,  where  only  a  single  carriage 
is  needed  to  meet  the  traffic  requirements. 

Gebmany. — A  short  railless  trolley  line  has  recently  been  opened 
in  Steglitz,  a  suburb  of  Berlin,  and  the  local  authorities  have 
sanctioned  several  extensions.  It  is  probable  that  during  the 
next  year  a  considerable  network  of  such  lines  will  be  opened,  as  a 
company  (Gleislose  Lloydbahnen,  Bremen)  is  seeking  and  obtaining 
concessions  from  a  number  of  local  authorities  in  the  suburbs  of 
Berlin.  These  lines  are  not  in  rural  districts,  but  in  thickly 
populated  suburbs,  and  intersect  an  extensive  existing  tramway 
system.  The  principle  reason  for  this  difference  from  the  English 
applications  of  railless  traction  is  that  whereas  in  Prussia  town 
roads  are  usually  asphalted,  county  roads  have  execrable  surfaces  ; 
very  cheap  construction  is  also  sanctioned  for  rural  tramways.  The 
railleBs  system  referred  to  above  resembles  the  "  Bremen  "  system  as 
applied  in  Stockport,  except  that  the  two  wires  are  in  the  same 
horizontal  plane,  the  four-wheel  over-running  collector  resembling 
a  miniature  crane  crab,  whilst  an  improved  spring  device  takes  in 
the  slack  cable  effectively.  The  cars  exchange  collectors  when 
passing.  The  vehioles  are  of  the  pay-as-you-enter  type,  with 
rubber  tires,  and  motors  built  into  the  back  wheels.  They  closely 
resemble  the  British  railless  oars  in  some  respects,  and  represent  a 
great  improvement  upon  the  earlier  German  cars. 

In  Bremen  the  railless  trolley  line  has  been  replaced  by  ordinary 
tramways. 

Glasgow. — All-Night  Service. — The  T.C.has  approved 
of  the  principle  of  instituting  an  all-night  tramcar  service  in  the 
oiby. 

Hounslow. — Electbic  Vehicle  Report. — Following  a 

recent  report  by  Mr.  Carey,  the  surveyor,  the  Council  has  decided 
to  purchase  an  electric  vehicle  for  house  refuse  collection.  Tests 
with  steam  and  petrol  wagons  showed  that  these  were  each  capable 
of  displacing  the  same  number  of  horsed  carts  as  the  electric 
wagon.  The  cost  per  year  of  horse  traction  amounted  to  £405  ; 
the  o03t  per  annum  of  the  electric  battery  vehicle  for  seven  years 
is  estimated  at  £333,  sliowing  a  saving  over  horses  of  £72 — or  if 
hired  teams  are  used,  of  £145.  The  comparative  costs  of  steam 
and  petrol  on  the  same  basis  are  given  as  £338  and  £404 
respectively. 

The  electric  vehicle  was  an  Edison  truck,  tare  weight  3  tons 
4  cwt.,  oarrying  4,000-6,000  lb.,  priced  at  £840  ;  the  others  were  a 
3-ton  Garret  steam  wagon,  tare  weight  4$  tons,  costing  £(il7,  and 
capable  of  hauling  a  trailer,  and  a  3  ton  4  cwt.  Thornycroft  petrol 
wagon,  tare  weight  3  tons  6  owt.,  costing  £815.  Fuel  costs  are 
taken  at :  Electrio,  £23  ;  steam,  £23  8s.  ;  petrol,  £75  8s.  ;  driver's 
wages  at  30s.  for  the  electric,  and  35s.  in  each  of  the  other  cases  ; 
one  day  per  month  is  allowed  for  overhauling  for  the  electrio  and 
petrol  wagons,  and  two  days  for  the  steam  wagon,  during  which 
time  hired  carts  would  be  employed.  We  notice  that  the  items  for 
tires  and  insurance  are  reckoned  the  same  for  all  three  vehicles, 
although  there  should  surely  be  a  saving  in  the  case  of  the  electric 
truck,  in  these  items. 

Japan. — A  charter  has  been  granted  to  the  Nagoya 
Electrio  Tramway  Co.  for  the  construction  of  a  light  railway, 
about  a  mile  long,  between  Kiyosu  and  Shinkawa,  in  the  Prefecture 
of  Aichi. 

Leeds. — Year's  Working. — For  the  year  ended  March 

31st,  the  traffic  revenue  on  the  Corporation  tramways  was 
£423,516  ;  the  gross  income,  including  a  sum  of  £3,822  lor  adver- 
tising on  the  cars,  was  £427,455.  The  traffic  revenue  shewed  an 
increase  of  £15,914,  which  is  a  record.  The  woiking  expenses 
were  £226,382,  leaving  a  gross  profit  of  £201,072.  Deductions 
from  gross  profit  include  sinking  iund  chaiges,  £61,932;   intcus-t 


on   capital,    £43  178       permanent    way    mnrw»l»     / 
n-t     pri 

rate  of  8  I,  III 

Luton.    Tin-  B.  of  T.  b  for  Mm 

oompleciorj  ol  t  be  bramwaj         bhoriaed 
Tramwaji  Ordffl    1908   from   august  I lth    19 
1918 

Manchester.    Be  pirates  tob  19H  I 

of     the    TramwayH    Committee    for    the 
expenditure 

year. 

I'ailiham. — The  T.O.   baa    decided   to    obji 

granting  ol  I  ol  time  foi  m  of   the   B 

liurn,  Whalley    ami    I'adihum    Light   Kailwayh.     i 

Warwick  Webb  Si  Oo.  are  applying  to  the  B.  of  'I 

been  reoommended   to  negotiate  with  the  Burnley  Cor] 

the  extension  of  the  existing  tramway  to  the  western  boundary  of 

l'adiham. 

Southport. — New  Oaks. — Subject  to  tlio.  approval    of 
the  T.C.,  three  more  toast-rack  traracars  are  to  be  purchased. 

Yarmouth. — Ybae'b    Wokkiv,. — The    total    i 

of  the  T.C.    tramways    for    the    year    ended  March    'JUt,    1914, 
amounted  to  £25,712,  an  increase  of  £2,090  on  the  preceding  year 
and  the   passengers   carried    numbered    4.930,718.    an  iocreage  of 
415,817.     Application  is  to  be  made  to  the  B.  of  T.  for  perm; 
to  double  part  of  the  Regent  Road  tramway  track. 


TELEGRAPH  and  TELEPHONE  NOTES. 


American  Marconi  Shares.— Last  week  the  hearing 

of  the  charges  against  Mr.  C.  E.  Fenner,  stockbroker,  was  in  pro- 
gress at  the  Mam-ion  House,  London.  Evidence  was  given 
regarding  the  purchase  of  200  American  Marconi  shares  for  Mr. 
G.  R.  B.  Smith-Bosanquet,  on  the  advice  of  Mr.  Fenner,  wno  quoted 
the  favourable  opinion  of  the  Master  of  Elibank  with  regard  10 
these  shares. 

Replying  to  a  question  in  the  House  of  Commons,  the  Prime 
Minister  stated  that  the  two  Ministers  who  had  held  American 
Marconi  shares  had  divested  themselves  of  these. 

Australia. — The  Pacific  Cable  Board  anuounces  that 
arrangements  have  been  made  for  the  telegraphic  transmission 
throughout  of  "week-end  cable  letters"  to  Australia  wkLout 
addition  to  the  existing  charge  of  9d.  per  word,  and  to  reduce  the 
minimum  number  of  words  from  24  to  20,  making  the  minimum 
charge  15s  instead  of  18s.  The  arrangement  will  come  into  force 
in  a  few  weeks'  time. 

Arrangements  have  been  made  under  which,  from  May  1st,  all 
week-end  telegrams  to  and  from  Australasia  will  be  delivered  to 
the  addressee  on  Tneaoay,  without  extra  charge.  Registered 
addresses  will  be  accepted  for  all  week-end  letter  telegrams. 

Imperial  Wireless  System.— The  Post  Office  authori- 
ties of  South  Africa  are  considering  the  establishment  of  a  wire- 
less telegraph  station  at  Springs,  east  of  Johannesburg,  to  com- 
municate with  Nairobi,  and  thence  with  Malta,  at  a  cost  ol 
£120,000  sterling. 

memorial  to   Wireless   Operator.— On    Wednesday 

last  waek,  the  second  anniversary  of  the  loss  of  the  Titanic,  u 
memorial  was  unveiled  at  Godalming  to  John  George  Phillips,  tue 
chief  wireless  operator,  who  was  a  native  of  that  town,  'lhe 
memorial  took  the  form  of  a  cloister  and  tablet. 

Telephone  Contracts.— In  reply  to  questions  in  Parlia- 
ment, the  Postmaster-General  stated  that  the  values  of  coat 
at   present  placed  for  the  construction  of  underground  con 
for  telephone  cables  and  for  telephone  cab.es  respectively,  and  the 
lengths  in  miles  of  the  duct*  and  cables  contracted  for,  w» 
follows : — 

London.       Province*. 

Contract  value  of  underground  conduits     £28,331         £i 

Miles  of  single  ducts      146 

Contract  value  of  cables  £186,700   £1,139, 

Miles  of  single  wire        38,650        U 

The  values  of  contracts  at  present  placed  by  the  Post  Office  for 
telephone  exchange  equipments  for  London,  and  for  other  tele- 
phone areas  throughout  the  United  Kingdom,  were  as  follows  :— 

J.<>ndo'i. 

£239,465        £109,198 

£4,379       £149,131 

Nil  Nil 


Central  battery   .. 
Automatic 
Magneto 


Telephone    Employes. — The   Postmaster-General  last 

week    received    a    deputation    representing     the    Arnalgtns'.il 
fcociety  of  Telephone  Ernplojos,  who  laid   before  him   grai 
'from  which  the  various  tections  of  the  tianslerrtd  telephone  s-toff 
tay  they  are  still  suffering.     The  interview  was  adiourned, 
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The  Telephone   Service. — A  new   exchange  has  been 

opened  in  Bloomsbury,  called  "  Museum,''  with  an  ultimate 
capa-ity  of  1<1  000  lines.  This  district  has  hitherto  been  served  by 
the  Central  Exchange  in  the  Pity,  which  will  be  much  relieved  by 
the  transference  of  subscribers  to  the  new  e.\<  hange. 

The  P.M.G.  states  that  space  exists  for  additional  subscribers' 
lines,  aggregating  88.T88,  at  II  of  the  principal  exchanges  in 
London.  Spare  capacity  is  also  available  at  praotioally  all  the 
saburban  exchanges. 

At  the  annual  Conference  of  the  National  Chamber  of  Trade,  at 
Blackpool,  on  Monday,  resolutions  were  passed  declaring  that  it 
was  unfair  to  impose  agreements  upon  telephone  subscribers  which 
did  not  admit  of  any  appeal  from  the  statements  of  the  Tost  Office 
telephone  department. 


1.1  >.('.     Battery  booster,  storage 
Sub-station.      See    "Official    Notices" 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


\rjrentina. — The  Municipality  of  Castelli,  Buenos  Ayres, 

is  calling  for  tenders   for   the  construction  of  eltctricity  workt-. 
Herimt  of  the  Biter  P 

Australia.  —  May  12th.  P.M.G.'s  Department. 
Standard  batteries  for  all  States  ;  Schedule  No.  1,010.  See 
"  Official  Notices  "  April  3rd. 

May  26th.  Adelaide  Tramways  Trust.  Overhead  tramway 
equipment  and  construction.  B.  of  T.  Commercial  Intelligence 
Department  in  London. 

Victorian  Railways. — May  13th.  One  hundred  enclosed  arc 
lamps.     Deposit  .*'">.     Mr.  E.  B.  Jones,  acting  secretary. 

May  2oth.  Victorian  Railways  (  cmmistioners.  One  three- 
phase  slip-ring  electric  motor  and  accessories.  Deposit  £\. 
Local  representation.  A  specification  can  be  eeen  at  ihe  B.  of  T. 
Commercial  Intelligence  Department  in  London. 

SYDNEY. — July  20th.  Box  compound,  meters,  maximum  demand 
indicators,  arc  lamp  carbons,  and  straight  stem  insulators,  for  the 
Council.  Specifications  for  each  section  10s.  6d.,  from  City 
Electrical  Engineer,  Town  Hall. 

Belfast. — April  29th.  Electric  cable,  for  the  Harbour 
Commissioners.     See  "  Official  Notices  "  April  17th. 

Belsium.— May  20th.  The  Belgian  Post  and  Telegraph 
authorities  in  Brussels  (Salle  de  la  Mudeleine).  Supply  and  laying 
of  a  quantity  of  telephone  caole  in  the  Brussels  district. 

B  mitre  ml — May  6th.  Glamorgan  County  Asylum. 
Electrioally-driven  lift  for  cold  store.  See  "Official  Notices" 
to-day. 

Bulgaria. — The  Bulgarian  post  and  telegraph  authorities 
in  Sofia  are  about  to  invite  tenders  for  a  large  quantity  of  tele- 
phone apparatus,  cables  and  other  accessories  required  in  connec- 
tion with  the  extension  of  the  telephone  service  in  the  recently 
acquired  extension  of  the  country. 

June  tith. — State  coal  mine  at  Pernik.  Double  electric  elevator, 
complete  with  plant,  at  an  upset  price  of  10,000  fr.  (£400). 
Further  particulars  from  the  "  Commission  d'Adjudication,  Bureau 
de  Finances,  Prefecture  de  Sofia."  Sofia.  Local  representation. 
At  the  Commercial  Intelligence  Branch  of  the  Board  of  Trade, 
London,  a  copy  of  the  specification  (in  Bulganarj ),  together  with 
drawings,  may  be  seen. 

Denbigh. — April  30th.  North  "Wales  Asylum.  700 
ampere-hour  battery,  with  booster,  switchboard,  \c.  See  '•'  official 
Notices"  April  17th. 

Devonpoit. — April  27th.  Corporation  Was  Department. 
Electrically-driven  jib  crane  and  coal  hoppers.  Specification,  Are. 
(£1  Is.),  from  Mr.  I.  Carr,  Widnes. 

Dundalk. — May  Utb.  CT.D.C.  Diesel  generating 
plant,  balancer  and  booster,  motor  generator,  switchboards,  battery, 
main? ,  crane,  oil  pipe  line  and  storage  tank.  See  "  Official  Notices  " 
to-day. 

Edinburgh. — May  6th.  Corporation.  Twelve  months' 
supply  of  lead-covered,  paper-insulated  cables,  for  the  Electricity 
Department.  Specification  from  Mr.  F.  A.  Newington.  engineer, 
Electricity  Supply  Station,  Dewar  Place. 

France, — Rochillk.    April  80bh.    Tenders  are  invited 

tor  two  groups  of  pumps  worjeed  by  electricity  at  the  Rochelle 
municipal  pumping  station  at  IYrigny,  4  kilometres  from  Rochelle. 
This  plant  comprises  two  transformers,  two  motor  pump  groups 
with  accessories,  and  high  and  low  tension  switchboards  with  acces- 
sories complete  for  working.  Application  must  be  made  by  letter 
to  "  le  Maire  de  Rochelle"  for  permission  to  compete,  before  April 
:iuth  (6  p  m  )  Those  allowed  to  compete  will  be  apprised  by  letter 
enclosing  particulars  of  the  competit 

Glasgow.       .\|inl    27th.      Corporation.       12    months' 

'.mi |>    ciirbi'i  'llicial 

.:  1 .  th. 


Electricity    generating 

'  April  17th. 

Steam  turbine,  three- 
1.000  to  1.500  k.f.ji.,  si  d 


Ilt'ord.— April  28th. 

batteries,    for    Goodmayes 
April  17th. 

Ilkley.—  May    11th.     U.D.C. 

station  buildings.     Sea  "Official  Notices 
Leeds. — May  11th.    Corporation. 

phiii-e  alternator  and  exciter.    12.000  k\v.. 
condensing  plant.     See  "Official  Notices"  April  3rd. 

London.— Fn, ham.— April  29fch.  B.C.  Coal  for  the 
electricity  department  for  12  months.   Borough  Electrical  Enginep- . 

LAMBETH.— April  28th.  It  of  <;.  Electric  mot- rs  for  Brei  k 
Street  Inlirma'-y  ;  wiring  arm  fittings  at  Children's  Infirmary.  &i  , 
Crown  Hill,  Upper  Norwood,  S  E  Specifications,  Ac.  (£2  in  e*>oh 
case)  from  the  cftVes.  l!n>.  k  Street,  Kenningtf  n  Road,  S.E.  See 
"Official  Notices"  April  17th. 

Metropolitan  Asylum*  Board.  —  Mnv  6th.  (l)  Electric 
light  installation  at  Grove  Fever  Hospital  ;  (2)  rewiring  fire  alarm 
and  telephones,  kc,  at  Southern  (Lower)  Fever  Hospital  ;  (3)  milk 
pasteurising  and  motor-driven  plant  for  Eastern  Fever  Hospital. 
See  three  "  Official  Notices  "  to  day. 

Malvern. —  April    27th.     U.D.C.     Vertical    compound 

steam  engine,  direct  coupled  single-phase  160-EW,  alternator, 
exciter,  &c.     See  "  Official  Notices  "  April  17th. 

Manchester!  —  May  ]'Mh.  Corporation.  fi.OOii-Kw. 
turbo-alternator  complete.     See  "  Official  Notices  "  to-day, 

Portugal. — LISBON. —  May  22nd.  Construction  and 
working  of  a  12-km.  lire  of  electric  tramway  between  Lamego  and 
the  right  bank  of  thp  Duro.  Particulars  of  the  Direccac-General 
das  Obras  Publicas  e  Minhas,  Lisbon. 

Sheffield. — May  2nd.  B.  ofG.     Installation  of  telephone 

and    fire-alarm    system    at  the    Workhouse,   for  the    Guardians. 

Eccleeall  Bierlow  Union.  Specification  from  the  clerk,  I'nion 
Offices,  The  Edge,  Sheffield. 

Tnn  bridge  Wells. — April  30th.  Corporation.  4,000 
tons  of  small  coal  for  use  with  Underfeed  stokers.  Borough 
Electrical  Engineer. 

Waltbanistow.— April  24th.     U.D.C.     One  water-tube 

boiler  and  pipework,  overhead  bunkers  and  conveying  plant,  cast- 
iron  circulating  water  pipes,  fbr  the  electricity  department.  See 
"  Official  Notices  "  April  3rd. 

Warrington. — May  12th.  Extra-high  and  medium- 
tension  paper  cables,  for  electricity  department.  See  "  Official 
Notices  "  to-day. 

lorh.  —  May  12th.  Feeder  cables  for  electricity  derjart- 
ment.     See  'Official  Notices"  to-day. 


Hull. —  April 


29th. 


Corpor:  ;  tfwork 


CLOSED. 

Admiralty. — The  Edison  &  Swan  United  Electric 
Light  Co  ,  Ltd.,  have  secured  part  of  the  contract  for  the  supply, 
for  12  months,  of  Royal  Ediswan  lamps  to  the  British  Admiralty. 
The  new  Ounard  liner  ss.  Acqvitania  is  being  installed  throughout 
\s  ith  these  lamps. 

Australia. — According   to    Tenders,  the  tender  of  the 

British     Insulated    and    Helsby   Cables,    Ltd..     at   approximately 
■  ■  M in.  for  overhead  electrical  equipment  for  the  electii fixation 
of  the  Melbourne  suburban  railwajs,  has  been  accepted  in  London 
by  Messrs.  Merz  fc  McLellan. 
P.M.G.  s  Department  : — 

Vl<  rORIA— 600  lead  eartb  plates,  7».  iil&.  each  ;    £00  ditto,  7s.  9d.  each. — I. 

bartram  &  Son,  Pty.,  Ltd. 

Bori'H  Aisthai  IA.— 600  magn<  tic  whII  telephores,  £2  lis.  6d.  each  :    550  e.b. 

Cable  pattern  telephone*,  il  hi*,  each  —.1   Bartrnm  &  8on,  Pty.,  Lti  . 

Nfw    Su-ih    Walem.—  Ainitirift!  and    voltmeters,  i'57.  —  I.-R.,    G.-P.    and 

Teli  graph  Works  Co..  Lid. 

860  magneto  hells.  £182;  2  POO  three-part  plugs,  jEI.OH.— James  Paton  4  Co. 

-  i  ondenters.  i'llll  —  H.I.  and  HcM.v  Cables,  Ltd. 
1  600  conduotor  conis,  4116,  -Lawrende  A  Hanson  Kleotrical  Co.,  Ltd. 
Honiara,  atrip  indicators,  keys,  number  plates,  receivers  and  tianslators. 
Western  Klectnc  Co.  (Aus.),  Ltd. 

iriaii  Railways  Department.    Automatic  telephone  sets, 
£169.—  Automatic  Telephones  (AusJ,  Ltd. 

N  8.W.  Public  Works  Department. — Walsh  Island  workshops. 
— Paper- insulated,    lead-covered,    steel-tape    armoured    cable    and 
BOriet,  £1,819.'    \\ .  T.  Henley's  Telegraph  Works  <j.,   Ltd. — 
Tenders. 

Hertford. — The  T.O.  has  accepted  the  tender  of  Messrs. 
Siemens  Rros.  for  cables.  The  lowest  tender  was  for  Italian-made 
cables  whi'  h  were  not  in  accordance  with  the  specifications. 

Belfast     The    rlarbaui    ! 

Mulated  and    Helsby  Cables  for  36  cwt.  of 
copoer  wire  and  86  cwt.  of  copper  strip. 

M  .V  Son,  Ltd.,  has  been   acceptor] 

1 1  rob 
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Bristol  ami  Newport.— The  tender  of  Meau-a.  Slemeni 

Brbi    Dynamo  Worki  Oo.,  Ltd.,   foi   oarbon    Blunent   lampi  DM 

.•ptfirt  by  thi<  I'.ri.-itci  i  it v  TramwkTi  .  bhetr  tender  to  the 
N.'w  port  Corporation  for  a  quantity  of  ilmilai  lampi  hai  alio  been 

accepted. 

Booth',  The  Corporation  baa  placed  ■  contract  witt)  tbi 
Hritinh  Thornton  Houston  Co.,  Ltd,  r<  >r  one  rev'ianpplj  ol  Hum 
M  II.  typfl,  mrroury  meter*. 

ranadn. — The    Reglna    Oitj  0< <'ii  baa  awarded  tlio. 

rontraot  for  the  erection  of  a  new  electric  power  house  to  Messrs. 
WilHon  k   Wilson,  at    990,800,   and    liti*    plaoed    the  fbllDwll 
tracts  for  copper  wire 

75,(i(io  II,.,  (114,197.-   N'ortbei  n  i  I  retrii  Co, 
7n.niio  ii, ,  .*iH,ii!H._  Whlteford  Bro« 

-ii.iiiiii  n,,,  818,100.     D rig  Electric  Co. 

B9,l  00  lb.,  813,989.  -H.  w.  Laird  Co.— Canadian  i  -. 

Oonaett, —  The  Conaett    Iron    Co.    lias   accepted    the 

tender  of    Sir   \V.    II.    Bailey   St    Co.,    Ltd.,  for  a    'KmNim       patCSl 
electrically-driven  air  compressor. 

Colchester. — The  Corporation  has  accepted  the  follow- 
ing1 tenders  for  stores  for  the  electricity  department  :  — 

Ironmongery,  tools,  oilmen's  Btores,  castor  oil,  prepayment  installations  — 

.lo-lin,  I, til. 
Hastings  — Stanford  A  Co. 

'  boxes.— Lucev  li  Co. 

Ordinary  maters. — Venner  &  Co.  and  Reason  Manufacturing  Co. 

Prepayment  meters.— Venner  A  Co. 

Carbon  and  metal-filament  lamps. —Drake  &  Qorham,  Ltd. 

Coventry. — The  B.  of  G.  has  received  the  following 
tenders  for  installing-  electric  light  in  the  old  infirmary  blook. 
balconies  and  verandahs  :  — 


H.  W.  Burbury  &  Co. 
T.  Reynolds  *  Co. 
Lee,  Beesley  &  Co. 
V.  U.  Browu  iS  Co. 


No.  1  Schemk.  No.  2  Scheme. 

£144  £350 

£120  £3lfi 

£148        (accepted)    £25a 
£96  £223 


Messrs.  Lte,  Beesley  &  Co.'s  tender  (No.  2  scheme,  £252)  was 
accepted. 

France. — La  Socjete  dea  Ateliers  de  Constructions  du 
Nord  de  la  France,  has  secured  a  contract  from  the  Societe  des 
Tramways  de  Paris  for  the  sunplv  of  25  electric  motor  tramcars, 
and  from  the  Metropolitan  Railway,  of  Paris,  for  36  passenger 
carriages  equipped  with  motors. 

Glasgow. — The  Tramways  Committee  has  accepted  the 

following  tenders  : — 

Special  trackwork.— Lorain  Steel  Co.;  Titan  Traokwork  Co.,  Ltd. 
Torch  lamps.— J.  T.  Donald  &  Co. 

Steel  work  for  new  turbine   foundation,   Pinkston. — Redpatb,   Brown  and 
Co.,  Ltd. 

Government  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

Admiralty. — Contract  Department. 
Distributing,  section,  junction,  &c,  boxes. — Callendnr's  Cable  Co.,  Ltd. 
Cuntie  Switch  Co.,  Ltd.:  Chadburn's  (Ship)  Telegraph  Co.,  Ltd. 
Crompton  «  Co  ,  Ltd. ;  Fdison  &  Swan  Co.,  Ltd.  ;  Hawker's,  Ltd. 
W.  McQeoch  &  Co  ,  Ltd  :  Player  &  Mitchell ;  Spagnoletti,  Ltd. 
Telford,  Grier  &  Mackay,  Ltd. 

Works  8ervhe, 
New  wire'.e3s  telegraph  station  at  Lerwick. — Q.  Hall. 

War  Office. 
Overhead  conductors  and  eupports  for  electrioity  supply,  Nethorayon. — 
G.  E.  Taylor. 

Crown  Agents  for  the  Colonies. 
Alternators.— Electrio  Construction  Co. 
Swit"hboard.— British  Thomson-Houston  Co. 
Telegraph  mitt-rial.— P.  Smith  &  Co. 
Telephone  material.— Biemens  Bros.  &  Co.,  Ltd. 

India  Office  :  Store  Department. 
Cables. --London  Eleotrio  Wire  Co.  &  Hmlths. 
Electric  plant— Gilbert  Gilkss  &  Co. 
Insulators.     Bullere,  Ltd. 
Panel  plates.— Smith  &  MoClean. 
Sounders. — Automatic  Telephone  Manufacturing  Co. 
Copper  Wire  —P.  Smith  &  Co. ;  Shropshire  Iron  Co. ;  T.  Bolton  4  Sons  , 

Calender's  Cable,  &c,  Co. 
Iron  wire.— Dorman,  Long  &  Co. ;  White  Cross  Co. ;  Shropshire  Iron  Co. 

Post  Office. 
Protective  apparatus.— British  L.M.  Ericsson  Manufacturing  Co.,  Ltd. ; 

Western  Electrio  Co.,  Ltd. 
Telephonio  apparatus.— Automatic  Telephone  Manufacturing  Co.,  Ltd. ; 

Hritish  L.M.  Eriosson  Manufacturing  Co.,  Ltd.:  Gent  &  Co. ;  London 

Electric  Wire  Co.  &  Smiths,  Ltd.;  Phiunix  Telephone  and  Electrio 

Works  :  Western  Electrio  Co.,  Ltd. 
Battery  boxes. — British  L.M.  Ericsson  Manufacturing  Co.,  Ltd. 
Submarine  oable. — Siemens  Bros.  &  Co  ,  Ltd. 
Telephonic  cable.— B.I.  and   Heli-by   Cables,   Ltd. .  Johnson  &  Phillips, 

Ltd. ;  London  Electrio  Wire  Co.  &  Smiths,  Ltd. ;  Siemens  Bros,  &  Co, 

Ltd. ;  Western  Electrio  Co.,  Ltd. 
Insulators.— Butlers,  Ltd. 
Telegraph  paper. — Waterlow  &  Sons,  Ltd. 
Cable  distribution  plugs.— Siemens  Bros.  &  Co.,  Ltd. 
Bronze  wire.^T.   Bolton  &  Sons,   Ltd. ;  B.I.   and   Helsby    Cables,   Ltd.  , 

Shropshire  Iron  Oo.,   Ltd. ;    F.   Smith  &  Co.,    incorporated    in    the 

London  Electrio  Wire  Co.,  and  Smiths,  Ltd. 
Copper  wire.— T.  Bolton  A  Sons,  Ltd. ;  B.T.  &  Helsby  Cables,  Ltd. :  Elliott's 

Metal  Co.,  Ltd.  :  R.  Johnson  &  Nephew,  Ltd. ;  Shropshire  Iron  Co., 

Ltd. :  F.  Smith  &  Co.,  incorporated  in  the  London  Eleotrio  Wire  Co 

and  Smiths,  Ltd. ;  J.  Wilks,  Sons  &  Mapplebeck,  Ltd. 
Galvanised  iron  wire.— Ryland  Bros  ,  Ltd. 
Eleotrio     lifts,      Birmingham     Telegraph     Factory.— Medway's     Baf 

Lift  Co. 
Eleotrio  lift,  GlssroT- P-sr.>e)  Offlce.— Wm,  WftdBworth  ft  Sons  Lfd 


Laying  line, 

I),    .         Ill,, 

.1.    Mov. 

Do.,        i  ■  ■  i  i,  Hradf 

imei  ol   plpfs   ana  i-Unftald 

I, i.i 
TaUpbona  .•<• 

did. 
London    urn, 
I 
Do.i       London  r-  lei 

North      BhUldl.     Automatic       Ti  i 
Co.,  I.i  I. 

Ilastinirs. —  The   Council   lias  accepted   tl 
Mfttara.  Tanfryct,  Ltd.,  for  twin  (fan  rojrtnesoi  81   n.n 
with    miction   irns    plant  and  three-throw   pomp*  to  deliver  > 
iraUoni  of  wairr  per  hour   for  thi-  i  rrporaturn    waterworks,  at 
Filaham,  at  84,66». 

I  latingi Corporation  1>»h  acx 
Rom  S  Co.,  for  the  supply  of   160  tons  of  beat  ■ 
i  >al,  ut  28s.   id.  per  ton  delivered     'it.'    ooej  ii  •■    ilrad  fortlu 
mictioti  uu.i  plant  ut  the  various  water  pumping  st:i 

London.  —  St.    Marylejione.- — The     Electricity    Com 

mittee   recommends  the  acceptance  of  the  followios   ' 
underground  ciihles  : — Electrical   Engineering  and   Equipment 
(Ateliers   de    Constructions     Electriqucn,    Obarleroi)  I    ll    i' 
H.  W.  Butler  \  Co.  (Ateliers  de  Constructions  Bleotriqnea  do  Nord 
et  de  l'Eat,   Juinont),  four   items  ;  houu<;   \vircn  and  cab!  a    (Jeip*l 
and  Co.  (I.  Suddeutsche  Kabelwerke  A.(;.  Mannheim). 

Iiondondcrry. — The  Corporation  lias  accepted  the 
following  tenders  for  the  supply  of  stores  for  the  Electricity 
Department : — 

Engine  room  stores.— Maxwell,  Greer  \  Co..  Ltd. 

Flectrio  meters.—  Kerranti,  Ltd. 

Cibles.— Western  Electric  Co.,  Ltd. 

Bitumen. — Dussek  Bitumen  Co. 

House  fuse-boxes.— Reason  Manufacturing  Co.  - 

Newport  (Mon.)— The  T.C.  has  accepted  the  tender  of 
Messrs.  Walter  Scott,  Ltd.,  of  Leeds,  for  206  tons  of  tramway  rails 
and  fishplates,  at  £1,587. 

Paisley. — Messrs.  Ixichardsons,  Westgarth's  tender  for 
the  supply  of  a  turbine  and  alternator,  with  Siemens  condenser, 
,Vc,  has  beea  accepted,  at  £9,100. 

Salford. — Messrs.  Siemens  Bros.  Dynamo  Work.*.  Ltd.. 
have  received  a  contract  from  the  T.C.  Tramways  Department  for 
Wotan,  tantalum,  and  carbon-filament  lamps  for  12  months. 

Swindon. — The  Corporation  has  accepted  the  tender  of 
the  Electrical  Apparatus  Co.,  Ltd.,  for  DC.  meters  of  2i  amperes 
capacity  for  the  ensuing  year. 

West  Hartlepool. — The  Corporation  has  accepted  the 
tender  of  the  Bastian  Meter  Co.,  Ltd.,  for  the  supply  of  Bastian 
meters  up  to  10  amperes. 

Walthamstow. —  The     U.D.C.    is     recommended     to 

accept  the  tender  of  Messrs.  John  Baker  &  Co.,  Ltd.,  for  the  supply 
of  steel  tires  for  tramcars,  at  £15  10s.  per  ton.  for  the  period 
ending  March  31st  next  ;  also  that  of  Messrs.  A.  Usher  &  Co  .  for 
an  annual  supply  to  the  Electricity  Works,  of  Griff,  Kingsbury 
Shipley  and  Ansley  Hall  peas,  and  Baddesley  beans  coal,  at  1l'.~.  >•  i. 
per  ton— between  10,000  and  1 1,000  tons. 

Wolverhampton. — The  Corporation  Tramway*  Com- 
mittee has  decided  to  purchase  three  motor  equipments  from 
Messrs.  Dick,  Kerr  &  Co.,  Ltd.,  at  £765.  Messrs.  T.  &  8.  Ham  have 
received  the  contract  at  £2,595  for  extensions  to  the  buildings  at 
the  Commercial  Road  Station.  The  quotations  of  the  Holly  Bank 
Coal  Co.,  Ltd.,  and  Messrs.  Brentnall  &  Cleland  for  the  supply  of 
fuel  for  the  electricity  works,  have  been  accepted. 


THE    ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Commanding  Officer— Lisrji.-CoL.  H,  M,  Leaf. 

The  following  orders  have  been  issued : — 

Friday,  April  24th.   -*'D"  Company.     Technical  instruction.  7  to  10  p.m. 

Miniature  range  practice,  7  to  1)  p.m. 
Saturday,  April  25th.— Headquarters  will  he  open  for  Resimental  purposes 

only  from  10  a.m.  to  12  noon. 
Monday,  May  4th.— "A"    Company.      Technical    instruction,  7  p.m.  to 

10  p.m.    Miniature  range  practice.  7  to9  p.m. 
Tuesday,  May  6th.— "B"  Company.      Technical  instruction,  7  to  10  p.m. 

Miniature  range  praotice,  7  to  »  p.m. 
Wednesday,  Ma?  6th.— Musketry  at  Puifleet  from  1p.m.  to  dusk. 
Thursday,   May  7th.— "  C  "  Company.     Technical  instruction,  7  to  10  p.m. 

Miniature  range  practice,  7  to  9  p.m. 
Friday,  May  Pth.— "D"  Company.      Technical  instruction,   7   to  10  p.m. 

Miniature  rauge  praotioe,  7  to  9  p.m. 
Sstnrday,  May  9th.— Headquarters  will  be   open  for  regimental   purposes 

inly  from' 10  a.m.  to  12  noon. 


■Signed) 


F.  R.  Holt-White.  Capt.  K.F...  Adiutant. 

v'orO'ln 
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FORTHCOMING    EVENTS. 


Junior  Institution  of  Engineers.  —  Friday,  April  5ith.  At  S  p.m.  At  39. 
Victoria  Hirr-i.  Paper  nn  "A  Vi<it  to  the  Iron  DiKtrints  of  French 
Alsace,"  by  Mr.  (i.  F.vettn.  At  7.  IS  p.m  At  Muiiioipal  Bchool  ol 
Technology,  Manchester.  Meeting  of  NonhWentura  Section.  Paper  on 
"Some  Notes  on  the  Application  of  Chain  Gearing,"  by  Mr.  H.  T.  llildat;e. 

Monday.  April  27th.  At  Birmingham.  Meeting  of  the  Midland 
Section. 

Friday.  May  Int.  At  8  p.m.  At  89,  Vlotoria  Street.  Paper  on  "  The 
Control  and  Organisation  of  the  Engineering  Profession,"  by  Mr.  8.  T. 
Robs  in. 

Institution  of  Civil  Engineers.— Friday,  April  24th.  At  8  p.m.  Students' 
meeting.     Frame  Thomson   lecture    on  "  Engineering  ContraoU,"  by  Mr. 

A.  A.  Hudson. 

Institution  of  Electrical  Engineers  (Newcastle  Local  Section).— Friday, 
April  24tb.  At  7  p  m.  At  Hugh  Bell  School,  Middlesbrough.  Puper 
on  "  Industrial  Applications  of  Eleotrically-Produced  Ozone,''  by  Mr.  E.  L. 
Joseph. 

(Newcastle  Students'  Section).— Monday,  April  27th.  At  7.H0  p.m. 
At    Armstrong    College.      Paper  on  "  Electric  Ship  Lighting,"    by  Mr. 

B.  8.  Orme. 

■Dublin  Local  Section'.- HaHirdav,  April  2toh.  At  8  pm,  At 
Lecture  Theatre,  Leinsier  House,  Kildare  Street.     Conversazione. 

(Manchester  Local  Section).— Tuesday,  April  28  h.  At  7.H0  p.m. 
At  the  University  (Physical  Laboratory),  Lecture  by  Prof.  J.  A. 
Fleming,  F.R.8. 

(Students'    Section).— Wednesday    April    ailth.      At    7.46    p.m.      At 

Victoria    Embankment.      Annual  General   Meeting.      Disoussion,    "The 
Students'  Section." 

Institution  of  Mechanical  Engineers.— Friday,  April  24th.  At  8  p.m. 
At  Storey's  Gate,  n.W.  Paper  on  "  Application  of  Electrical  Driving  to 
Existing  Rolling  Mills,"  by  Mr.  L.  Rothera. 

North-Last   Coast  Institution  of  Engineers  and  Shipbuilders.— Friday, 

April  24th.      At  7  30  p.m.    At  Bolbec  Hall,  Newcastle-upon-Tyne.    General 
meeting. 

(Graduates'  Section).  -Saturday.  April  25th.  At  7.16  p.m.  Paper  on 
thi  "Gyroseopio  Compass,"  by  Mr.  H.  O.  Stroud. 

Physical  Society.— Friday,  April  24th.  At  6  p.m.  At  Imperial  College  of 
Bolenoe,  South  Kensington.    Ordinary  meeting. 

Batti-Wallahs'   Society.— Friday,  April  24th.    Smoking  concert. 

Royal  Society  of  Arts  (Colonial  Section).— Tuesday,  April  28th.  At 
4  30  p.m.  At  John  ntrcet.  Adelphi.  Paper  on  "The  Administration  of 
Imperial  Telegraphs,"  by  Mr.  C.  Bright. 

Wednesday,  April  29th.  Paper  on  "The  Need  for  a  Better  Organisa- 
tion of  Economic  and  Industrial  Resources,"  by  Mr.  C.  R.  Enock. 

Royal  Institution  of  Great  Britain.— Tuesday,  April  28tb.  At  3  p  m. 
At  Albemarle  Street,  W.  Paper  on  "  Problems  of  Physical  Chemistry  :  (2) 
Structure  of  Matter  at  Low  Temperatures,"  by  Dr.  W.  Wahl. 

Electrical  Contractors'  Association.  Wednesday,  April29th.  At6.30p.ni. 
Reception,  7  p.m.    Dinner  at  Grand  Hotel,  Leicester. 

Salford  Technical  and  Engineering  Association. -Saturday,  May  Jnd. 
Visit,  Park  Works,  Newton  Heath. 


NOTES.    - 


Concert, — To-morrow  night  (Saturday),  at  7.30  p.m., 
at  the  Great  Hall,  Cannon  Street  Hotel,  E.C.,  the  third  annual 
smoking  concert  of  the  electrical  engineers'  department  of  the 
Great  Eastern  Railway  is  to  be  held.  Mr.  H.  W.  Firth,  M.Inst.C.E  , 
eleotrical  engineer  to  the  G.E.R.,  will  take  the  chair.  The  artistes 
are  as  follows  :  —Miss  Violet  Oppenshaw,  Miss  Marjorie  Bowen  ; 
Messrs.  Peter  Dawson  and  George  Foxon  ;  Mr.  Ernest  Hastings, 
entertainer  at  the  piano  ;  Mr.  Olley  Oakley,  banjo  soloist  ;  Mr. 
George  Blackmore,  humorist ;  Dr.  Lynn,  prestidigitator  j  Mr. 
Bernard  Flanders,  accompanist  and  musical  director. 

Fires    in    London.  —  Last    year  there  were  1f>*  fires 

in  the  City,  of  which  lfi  were  caused  by  defective  eleotrical  fittings. 
On  Wednesday  last  week  fire  broke  out  in  the  Mansion  House  on 
the  floor  of  a  service  room  beneath  a  plate-warming  apparatus  fed 
by  H'/.<  jet*  The  flooring  was  found  to  be  well  alight.  The  tire 
brigade  were  called  and  the  tire  was  quickly  subdued,  though  not 
until  a  considerable  space  and  depth  of  flooring  had  been  burned 
through.  There  is  no  record  of  any  previous  fire  in  the  Mani-ion. 
House  during  its  existence  of  161  years. 

A  Boston   Campaign.  —  In    order    to    stimulate   the 

volume  of  sales  and  the  general  growth  of  the  business,  the  Edison 
Electric  Illuminating  Co.  of  Boston  is  conducting  a  campaign 
among  its  employes  looking  to  the  securing  of  a  connected  load 
of  over  4,000,000  60- watt  (equivalents  before  July  1st.  The  cam- 
paign began  about  February  1st,  when  the  company's  load  was 
i. 764, 000  equivalents,  and  interest  has  been  aroused  and  stimulated 
by  means  of  a  letter  from  Superintendent  W.  H.  Atkins  to  every 
employe,  in  which  he  urged  every  person  in  the  company's  service 
to  join  in  this  campaign  ;  the  company  publication,  E&iton  Lift, 
carried  forward  the  project  through  advertisements  and  editorially 
calling  upon  the  eroploji s  to  work  towards  the  desired  end. 
Placards  posted  throughout  the  company's  offices  call  attention  to 
the  same  thing,  and  a  "  thermometer  "  indicates  the  progress  of 
th<  campaign.  Every  letter  passing  between  the  various  depart- 
ments bears  the  following  slogan,  stamped  upon  it  :  — 

Four  million  or  more 
July  first  or  before. 
On  March  27th  the  company's  total  connected  load  was  3,81 4, *52 
equivalents.     The  average  of  1,900  equivalents  per  Hay  is  needed 

Elettricktn, 


Output  of  Coal. — The  Home  Office  issued  on  Satur 
an  advance  proof  (subj  ct  to  correction)  of  the  tables  relating 
the  output  of  coal  and  other  minerals  in  the  I'nited  Kingdom, 
the  number  of  peri-ons  employed  at  mines  during  11113.  ' 
document  shows  that  the  output  of  coal  from  mines  under 
Coal  Mines  Act.  which  was  260,398,578  tons  in  1H 12,  rose  last  j 
to  887,411,869  tons,  an  increase  of  27,013,291  tons.  The  tota 
the  highest  on  record.  There  was  a  total  of  1,127,890  per» 
employed  at  mines  under  the  Coal  Mines  Act,  an  increase 
38,800  on  the  previous  year.  The  increase  in  the  output  of  c 
is  at  the  rate  of  10'37  per  cent.,  the  increase  in  the  number 
persons  employed  at  the  rate  of  3  56  per  cent. 

Electric   Cooking  on   Submariires. — Writing   in 

recent  issue  of  the  /'till  Mall  Odiette,  its  Naval  correspondent, 
referring  to  a  rumoured  new  type  of  British  submarine,  states  tl 
the  electric  cooking  range  is  installed  in  the  E  class,  "  and  a  v< 
handy  little  apparatus  it  is.  You  can  cook  a  five-course  dinner 
it,  and  it  occupies  a  space  represented  by  about  2  ft.  x  4  ft. 
3  ft." 

Fraud. — At  a  special  sitting  of  the  Newcastle-on-Tyi 
Police  Court  on  Monday,  William  Walton,  alias  Currie  (34),  wi 
was  stated  to  have  swindled  eleotrical  firms  in  all  quarters  of  t) 
kingdom,   was  sentenced   to  six   months'   imprisonment  on  thr 
specific  charges  of  fraud.     The  solicitor   for  the  prosecution, 
opening  the  case,  said  prisoner  was  a  man  of  education  and  abilit. 
It  was  not  a  case  where  a  poor  creature  had  been  tempted  to  crim 
but  one  in  which  the  acoused  had  deliberately  chosen  to  follow 
course  of  fraud.     One  of  the  three  cases,  which  had  been  select* 
out  of  many  upon  which  to  base  the  prosecution,  related  to  tw 
dynamos,  two  switchboards,  one  bulb  case  and  six  electric  bulb 
valued  at  £31  8s.  lid.,  alleged  to  have  been  obtained  from  Messri 
S.  Smith  k  Sons,  Ltd.,  of   185,  Great  Portland  Street,  London,  \\ 
During  the  short  while  he  had  operated  from  Newcastle,  24  firrr 
had   been   defrauded,   and   the   value  of   the  goods  amounted  t 
£182  1 1  s.   2d.     Trading  as  W.  Walton  k  Co.,   from  an  office  fot 
which  he  paid  7s.  per  week  rent,  but  which  contained  no  furniture 
whatever,  he  sent  out  his  orders  broadcast.     When  the  goods  were 
delivered,  they  got  no  further  than  the  passage,  where  they  were 
promptly  redirected  to  an  address  at  Bolton.  And  here  the  prosecu- 
tion was  placed  in  some  difficulty,  because  one  of  the  witnesses  on 
whom  they  had  depended,  named  Thomas  Cooper,  had  that  morning 
admitted  the  writing  of  certain  letters  to  prisoner,   from  which 
it     was    assumed     that    he    had     participated     in    the    frauds. 
Moreover.      it      was      only      the      inability      of      the      criminal 
law  to  deal  with  a  man  and  his  wife  on  a  conspiracy  oharge  that 
prevented  the  prisoner's  wife  from  appearing  in  the  dock  by  his 
side.     The  Newcastle  police  proposed  to  communicate  the  whole  of 
the  faots  to  the  Bolton  police,  and  leave  them  to  take  such  action 
against  Cooper  as  was  necessary.     Up  to  1911  prisoner  appeared  to 
have  held  a  most  lucrative  position   as  a   commercial   traveller. 
During  the  latter  part  of  1913  he  carried  on  a  business  under  the 
name  of  Briggs  A;  Co.,  at  Preston.     From  there  the  goods  received 
were  sent  on  to  Blackburn,  and  there  converted  into  ca*h.  Pleading 
for  clemency,  accused's  solicitor  said  his  client  was  educated  to  the 
finger-tips,  and  connected  with  a  well  known  Edinburgh  family. 
For  1 3  years  he  carried  on  a  remunerative  business,  but,  unfortu  - 
nately,  he  overdrew  at  the  bank  to  the  extent  of  £250.     Ill-luck 
followed  him,  and  at  last  he  gave  way  to  the  temptation  of  goiric 
the  wrong  way.     He  promised  faithfully,  however,  to  do  his  level 
best  to  retrieve.     The  Bench,  in  passing  sentence,  said  they  had  a 
certain  amount  of  sympathy  with  him,  but,  at  the  same  time,  tbey 
realised  that  traders  must  be  protected  against  frauds  of  the  kind 
before  them.    The  term  of  sis  months'  imprisonment  would  be 
without  hard  labour. 

The  Effect  of  Dirt  on  Reflectors. — In  a  review  of  a 

book  on  "  Faotory  Lighting,"  by  Mr.  C.  E.  Clewell,  published  in 
our  issue  of  the  10th  inst ,  the  reviewer  referred  to  some  figurf s 
which  the  author  gave  showing  the  loss  of  light  due  to  dirt 
deposited  on  lamps  and  reflectors,  and  inoidentally  commented 
adversely  on  Holophane  shades,  to  which  he  applied  some  of  the 
author's  results,  as  compared  with  opal  and  metal  shades.  It  is  but. 
fair,  however,  to  state  that  throughout  the  chapter  in  which  V  <s« 
data  occurred,  the  author  made  no  explicit  reference  to  any  particular 
make  of  shade,  and  did  not  institute  any  comparisons  between  onu 
class  of  shade  and  another.  In  fact,  his  object  was  to  show  the 
importance  of  cleaning  both  lamps  and  reflectors  at  regular  and 
frequent  intervale,  and  he  was  not  testing  the  efficiency  of  the 
shade  prr  te.  The  deterioration  in  any  given  case  depends  upon 
the  conditions  obtaining  in  that  case,  and  the  type  of  reflector 
should  li ;  chosen  to  suit  those  conditions  ;  when  this  is  done,  the 
prismatic  reflector  is  capable  of  holding  its  own  with  opal,  metal, 
or  any  other  type  of  reflector,  and  data  are  extant  of  prolonged 
tests  which  prove  this. 

Accident, — With  reference  to  the  reports  in  the  daily 

Press  concerning  an  accident  which  occurred  last  week  to  three 
employed  of  the  Shoreditch  electricity  department,  we  find  upon 
inquiry  that  the  facts  of  the  case  were  as  follows  :  — 

At  11.4")  a.m.  on  April  16th  an  intermittent  earth  occurred  on 
the  1,1'Hi  volt  D  c.  trunk  main  between  Whiston  Street  and  Coronet 
Street  power  stations,  which  eventually  developed  into  a  short- 
circuit  and  broke  down  the  trunk  main.  Three  men  who  were  in 
the  neighbourhood  of  the  manhole  where  the  trouble  occurred 
were  injured  when  the  explosion  took  place.  One  of  them  had  to 
be  w»nt  to  the  hospital,  and  was  detained  for  one  night,  but  the 
.  other  two  men  wore  not  injured  seriously  and  are  at  work  again. 
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Institution  and  lecture    Notts.        \    -.mmon  of 

Minis..    Km  <i  khai,   Km;imm:  \t    letintf    -I    'In- 

Wales    Branch    on    February    lltli.  Mr.  J.  Glynn    William      r.-.i.l   ■ 
in  cr  on  "  Eleotricnl   Equipment  fori,....  ,.  umptton, 

in    tin'  i-'iiirH.>  oi    whiftfa   be  Hiiid   that  hi. mi:  eleotrloal  ena 
advocated  the  use  of   paraffin  wax  for  flllirB   joint  box**,  bat  be 

wax  satisfied  to  take  the    experience    of    paraffin   iiimlli    tiding 

machine  makers,  who  found  that  paraffin  wax  ate  toto  kbc  ooppec 
and  lead.  I''or  this  reason  they  wit.'  compelled  In  DM  pure  tm  for 
niuiildB,  although  the  oogt  of  tin  wan  several  times  li ij.' fi«T  than 
copper.  They  also  relied  on  the  shrinkage  of  Hie  wax  when  mid 
to  allow  tho  oandlis  to  be  expellul  front  the  mould,  and  Hiih 
pointed  to  the  faot  that  there  would  be  shrinkage  in  a  joint  boa 
if  wax  were  used.  This  would  allow  moisture  from  a  humid 
atmosphere  such  as  was  met  with  underground  to  creep  into  the 
box.  It  was  always  advisable  to  put  a  layer  of  pure  rubber  strip 
over  a  joint  before  using  Empire  tape  which  had  been  paraffin- 
waxed.  Oil-immersed  controllers  and  reversing  switchgear 
should  have  large  oil  tanks.  A  350-R.P.  motor  stator  reversing 
switchgear  waB  immersed  in  a  tank  which  held  about  100 
gallons  of  oil,  and  this  oil  had  not  required  changing  for 
18  months.  A  150-H.P.  motor  stator  reversing  switchgear 
supplied  by  the  same  maker  had  only  about  three  gallons,  but  it 
required  changing  at  least  every  month,  which  added  considerably 
to  the  maintenance  cost.  The  operations  of  the  B50-B  P.  motor 
were  about  four  to  one  of  the  1R0-H.P.  motor.  The  following 
figures  were  obtained  at  a  South  Wales  colliery  where  electricity 
waB  the  sole  motive  power.  It  had  an  output  of  5,120  tons  a  week, 
but  the  output  was  increasing  rapidly,  and  with  very  little  extra 
current  consumption.  The  time  of  working  was  from  2  p.m. 
Saturday  to  Saturday  in  the  following  week.  The  generating 
plant  consisted  of  high-pressure  impulse-type  turbo-alternators 
(with  condensing  plant),  3,300  volts,  three-phase,  50  cycles.  The 
steam  was  generated  in  Lancashire  boilers  fired  with  anthracite 
ooal,  and  the  steam  was  superheated.  During  one  week  the  total 
units  generated  were  48,800,  with  a  consumption  of  84  tons  of 
ooal — that  was  to  say,  58 1  units  per  ton  of  coal.  Of  this  output 
only  36,829  units  were  used  at  the  colliery,  the  various  applica- 
tions being  as  follows  : — 

Total  units  Units  per 

for  week.  ton  output. 

Ventilation 20,ltiii  3-94 

Pumping  1,866  0-247 

All  uurfaoe   and  underground  lighting,  lamp 
oabin  motors   for  oleaning  and  ohargiiig 

aooumnlatorp 456  0-08S 

Screening         2,357  0  46 

Haulage fi.iua  1-18 

Winding'  \         ..  6,648  1-279 

36.829  7 196 

'  This  should  work  out  less  in  shaft  winding  on  account  of  balance  load. 

The  underground  haulages  were  all  main-and-tail,  and  all  the 
coal  was  collected,  from  the  various  districts  and  concentrated  at 
the  drift  bottom.  It  was  then  taken  up  the  drift,  which  was  500 
yards  long,  having  a  gradient  of  1  in  3.  The  total  ton-mileage 
including  winding  was  6,550'5  ton-miles,  and  the  units  per  ton- 
mile  for  haulage  and  winding  worked  out  at  1/92. 

The  fifth  annual  meeting  of  the  members  of  the  South  Wales 
Branch  will  be  held  at  the  Castle  Hotel,  Neath,  on  Saturday,  May 
flth,  at  4.30  p.m.,  when  the  branch  president,  Mr.  Godfrey  H. 
Williams,  will  deliver  his  presidential  address,  supported  by  the 
Association  president,  Mr.  Alex  Anderson,  and  other  gentlemen. 
At  the  close  of  the  meeting  the  members  will  dine  together. 

Birmingham  and.  District  Electric  Club.— On  April  18th, 
Mr.  E.  A.  Hildage  read  a  paper  on  "  The  Selection,  of  .Chain 
Gearing."  He  stated  that  the  chief  factors  affecting  the  quei-tion 
of  chain  gears  were  power,  speed,  gear  ratio,  the  position  if  the 
drive,  the  distance  between  the  shafts,  and  the  direction  of  rota- 
tion. Much  valuable  information  was  given  of  the  design  of 
chain  drives,  and  convincing  examples  showing  the  savings  in 
power  and  increased  efficiency  were  given  and  illustrated  by 
lantern  slides.  The  importance  of  adequate  lubricating  arrange- 
ments, and  the  advisability  of  gear  cases  where  possible,  were 
emphasised,  as  affecting  the  life  •  and  satisfactory  running  of  the 
chain.  Figures  were  submitted  showing  that  in  many  cases  the 
first  coBt  of  a  chain  drive  was  lower  than  that  of  a  belt  or  rope 
drive,  while  the  life  of  a  chain  was  invariably  greater  than  the  life 
of  ropes  or  belts. 

The  Concrete  Institute — A  paper  was  read  by  Mr.  Oscar 
Faber,  B.Sc,  entitled  "The  Design  of  Steel  and  Reinforced  Concrete 
Pillars,  with  Special  Reference  to  S3condary  and  Accidental 
Stresses,"  at  the  meeting  on  April  lfith. 

Electricity    in   Poultry  Cultivation. — Experiments 

carried  on  by  Mr.  Randolph  Meech  at  Poole,  during  recent  months, 
with  a  system  of  Mr.  Thorne  Baker,  on  some  thousands  of  chickens, 
indicate  that  electrical  treatment  accelerates  growth  by  about 
50  per  oent.  ;  at  the  same  time  the  mortality  amongst  the  young 
birds  is  greatly  reduced,  and  their  appetite  is  lessened.  The  system 
consists  in  the  application  of  intermittent  positive  electrical  dis- 
charges together  with  a  high-frequency  alternating  field. 

Faraday  House  Scholarships. — At  the  recent  examina- 
tion for  entrance  scholarships  held  at  Faraday  House  Electrical 
Engineering  College,  Mr.  W.  G.  Radley,  of  Leeds  Modern  School, 
was  awarded  the  Faraday  Scholarship  of  50  guineas  per  annum, 
tenable  for  two  years  in  college  and  one  year  in  works,  and  Mr. 
C.  H.  B.  Ewbank,  of  Epsom  College,  the  Maxwell  Scholarship  of 
50  guineas  per  annum,  tenable  for  one  year  in  college  and  one  year 
in  works. 


Tramway   and  Light  Hiiiluaj  t 'onrrrms.— 'I 'be  pn 

limmary     pn  gramim-     bit      |0    I     been      IsSUed       I 

eighi  ;il   I  nt.  rnui  if.niii   Tramway*  and    Lit  hi    U«ilway 

Congress  wbiab  li  thi    rem  I  i  r»    bald  in  BndsvPaptli     A  l»rge 
number  oi  report!  are,  ai  nanal  to  be  pn 
among  them   being  the   following      M.    Duval- Araonld 

Paris  Mux  i      and   !>r      Cable*,    of    tbe     Mnni'h     Muni 

oipal  Council,  will  deal  with  (•)  Th<  influence  oi  New  Moan*  of 
Transport  on  thi  ion  of  Large  Cities    and 

(A)Tramway  and  Buburban  Rtilway  Pares  it":  jk,imi 

ence"    Tickets,   and    their   [ofluence    on    Receipt*;   and    • 
Ticket  Rates  and  Rystems  for  their  Calculation,     Hen 
ebief  engineer  of  the  Berlin  tramways,  and  M.  lineal,  mutiny  r  of 
the  Borduiux  tramways  ami  omnibus!  •,  will  report  ...I  the  - 

of  the  I'lidulit'ory  Wear  of  Bails.  M.  liaequeyrinpe,  tramway  engi 
neer  to  the  Paris  General  Omnibus  Co.,  and  Bignor  Minorim. 
manager  of  the  Milan  Municipal  Tramwayn.  will  dial  with  tbe 
subjects  of  the  Best  Shape  of  Rails  and  Tires  to  give  a  Minimum 
Traction  Coefficient,  and  least  Wear  of  Rails  on  Curves  ;  the 
Inlluenceof  Wheel  Base  on  Curves  ;  and  the  Use  of  Manganrre- 
Steel  Rails.  The  question  of  the  Economy  of  Energy  dne  to  the 
Use  of  Ball  and  Roller  Bearings  on  tho  Axles  of  Electric  TrBmway 
and  Railway  Vehicles  will  be  reported  upon  by  M.  Largiader. 
manager  of  the  Zurich  Tramways.  Herr  Schoerling,  manager  i.t 
tho  Hanover  Tramways,  and  Herr  Tobias,  manager  of  the  tram- 
way works  in  Buda  I'esth.  M.  Noirfalise,  general  manager  of  the 
Liege  Tramwayp,  will  deal  with  the  questions  of  the  Training  of 
Motormen  (Drivers),  Conductors  and  Checkers,  tbe  Method"  of 
Issuing  Bundles  of  Tickets  to  Conductors,  and  the  Handing  Over 
of  the  Receipts.  A  report  on  the  Special  Provisions  necessary  on 
the  Wagons  of  Narrow-Gauge  Railways  to  Facilitate  the  Transfer 
of  Goods  to  the  Rolling  Stock  of  Standard-Gauge  Railways,  will 
be  presented  by  M.  Sapin,  managing  director  of  the  Compagnie 
Centrale  de  chemins  de  Fer  et  Tramways  Electriques,  of  Paris. 
M.  Sekutowicz,  of  Lyons,  will  deal  with  tbe  question  of  Under- 
ground Electric  Feeders,  especially  as  regards  the  Requirements  of 
Armourfd  Cables,  the  Use  of  Aluminium  as  Conductors,  and  the 
Life  of  Underground  Cables.  Herr  Sieber,  manager  of  the  Nurem- 
burg-Furth  Tramways,  will  take  up  the  subject  of  using  a  Higher 
Voltsge  for  Suburban  Tramways  than  for  those  in  Towns,  while 
Mr.  Dalrymple,  of  the  Glasgow  Corporation  Tramways,  and  M. 
Sarrat,  of  Brussels,  will  report  on  the  question  of  the  Advantages 
and  Drawbacks  of  the  Various  Systems  of  Converting  High-Ttnsion 
Alternating  Current  to  Continuous  Current. 

Electrical  Enterprise  in  Norway.— The  two  largest 

electrical  concerns  in  Norway  are  the  Rjukan  Co.  and  the  Aura  Co.. 
of  which  the  latter  is  making  arrangements  for  harnessing  between 
250,000  and  300,000  h.p.  It  is  now  reported  by  our  Norwegian 
correspondent  that  Mr.  Blakstad,  the  director  of  the  Aura  Co., 
is  working  on  another  soheme,  which  will  be  a  good  third 
in  regard  to  size.  About  10  years  ago,  Mr.  Blakstad  acquired  all 
the  water-rights  of  the  Toke  River,  which  flows  through  the 
western  part  of  Telemarken  in  the  south  of  the  country,  and  thus 
through  the  same  district  as  Rjukan.  As  soon  as  the  titles  had 
been  secured,  the  river  was  surveyed  and  plans  were  prepared  in 
due  course,  which  resulted  in  an  application  to  the  Government 
for  a  concession  about  four  years  ago.  This  application  was,  how- 
ever, withdrawn  owing  to  certain  political  difficulties.  The  regula 
tion  of  the  whole  river  is  first  of  all  dependent  on  the  regulation 
of  the  Totakoand,  which  is  a  lake,  from  which  the  river  comes. 
The  Toke  River  has  at  the  present  time  to  pass  around  a  large 
mountain,  the  Eidsborgfjeld,  which  lies  at  the  upper  end  of  a 
valley,  through  which  it  flows  later.  It  is  now  according  to  the 
plans  the  intention  of  altering  the  course  of  the  river  by  leading 
the  water  through  a  tunnel  through  the  Eidsborgfjeld.  At  the 
end  of  this  tunnel  the  water  will  enter  huge  pipes,  which  are 
going  to  be  laid  along  the  very  steep  hillside,  and  will  thus  be 
conducted  direct  to  the  power  station,  which  is  to  be  erected  at  the 
foot  of  the  mountain,  and  for  w  hich  the  necessary  site  has  been 
acquired.  This  represents  the  most  important  fall  of  the  river, 
but  there  is  still  a  fall  of  several  hundred  metres  to  be  reckoned 
with  further  down,  which  also  can  be  utilised,  and  the  total 
quantity  of  power  can  thus  be  brought  up  to  anything  between 
250,000  and  300,000  h.p.  Owing  to  the  mountainous  character  of 
the  country  the  distriot  itself  offers  no  opportunity  for  the  erection 
of  manufactories,  as  the  transport  of  the  products  to  and  from 
these  would  be  very  difficult.  The  power,  therefore,  cannot  bs 
employed  on  the  spot  as  at  Rjukan,  hence  it  is  the  intention  to 
transmit  it  to  the  coast,  the  main  portion  of  it  most  probably  to 
Skien,  which  is  the  shipping  port  of  the  products  from  Kjukan 
and  will  no  doubt  become  a  great  industrial  centre.  It  is  assumed 
that  the  energy  will  ohiefly  be  used  for  electro-metallurgical 
purposes. 

Under  the  name  of  Aktieselskapet  Hdiangsfaldene,  a  company 
was  formed  some  time  ago  for  the  purpose  of  acquiring  the  water 
rights  of  the  Hdiangsfaldene,  with  the  view  of  harnessing  the 
falls,  which  are  situated  in  the  neighbourhood  of  Bergen,  and  are 
estimated  to  be  able  to  produce  in  all  70.000  e.h.p.  The  company 
has  now  submitted  an  application  to  the  Government  for  a  con- 
cession. In  the  first  instance,  it  is  the  intention  only  to  make  use 
of  about  one-third  or  one-fourth  of  the  whole  amount  of  power 
available  ;  the  remaining  portion  will  come  into  question  later  on. 
The  power  to  be  produced  by  the  preliminary  installation  is  to  be 
employed  for  the  electrical  smelting  of  iron-ore,  and  the  ironworks 
to  be  built  is  later  on  to  be  supplemented  by  a  steelworks,  in  whioh 
the  products  of  the  ironworks  can  be  turned  into  steel.  All  the 
shares  of  the  new  company  are  in  Norwegian  hands,  and  the  pro- 
moters of  the  enterprise  are  men  of  good  financial  standing,  who 
are  chiefly  engaged  in  the  shipping  and  wbaling  business. 
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l-atp  Legal. — T.  &  R.  Or,r>FiF:i,r>K,  Ltd.,  v.  Electric 

Rattfry  Co.—  Rv  this  action,  which  was  heard  by  Mr.  Justice 
Neville  in  the  Chanrerv  TVvision  on  Wednesday,  April  22nd.  the. 
plaintiffs  a  Birmingham  firm,  sought  relief  in  respect  of  an  alleged 
infringement  of  their  catalogue  by  the  defendants,  who  carried  on 
bu°iness  in  London. 

From  the  opening  statement  of  Mr.  Butcher.  K.< '.,  who  repre- 
sented the  plaintiffs,  it  appeared  that  towards  the  end  of  191 1  they 
had  prepared  for  them  a  catalogue  with  a  description  of  their 
electric  lamp,  which  catalogue  wa«  laT<*ely  circulated  amongst 
the  public  and  the  trade.  In  .line.  1919,  a  further 
catalogue  was  issued,  containing  descriptions  of  other 
things  besides  electric,  lamps,  bnt  retaining  the  ordinal 
description  and  advertisement  of  the  lamps  The  cnpvright  of 
hotr,  catalogues  was  now  vested  in  the  plaintiffs,  In  February. 
1913.  they  discovered  that  the  defendants  had  printed  and  circu- 
lated a  catalogue  of  their  E.B.C.  dynamo  and  electric  lighting 
installations,  which  contained  a  description  of  an  electric  motor- 
car lamp  which,  it  was  alleged,  was  copied  from,  or  was  a  colour- 
able imitation  of,  the  description  of  the  lamp  in  the  plaintiffs' 
catalogue.  The  plaintiffs'  lamp,  said  counsel,  was  described  as  a 
lamp  into  which  "  no  dust  could  enter  ....  owing  to  a  tightly 
fitting  fHnge."  In  the  defendants'  catalogue  they  had 
"higblv  fitting  Mange"  instead  of  "  tightlv."  Counsel  called 
attention  to  a  number  of  other  similarities,  and  Pa'd 
that  so  far  as  they  could  find,  no  other  manufac- 
turer had  used  the  same  descriptive  language  as  was  found 
in  the  plaintiffs'  catalogue.  It.  was  significant  also,  he  said  that 
the  defendants  had  published  a  previous  catalogue  in  which 
different  language  was  used,  and  it  would  appear,  he  submitted, 
that  the  p'aintiffs'  language  being  much  more  attractive  than  the 
defendants',  the  latter  had  abandoned  their  own  and  used  the 
plaintiffs'. 

Mr.  Woodgate,  for  the  defence,  denied  that  the  defendants' 
catalogue  was  in  any  wav  copied  from  the  plaintiffs'  and  called 
evince  in  support  of  that  contention. 

Without  calling  upon  plaintiffs'  counsel  to  reply,  his  Lordship 
gave  judgment  for  them,  with  40s.  damages  and  costs. 

Adventure  Of  a  Motor. — The  British  Thomson- 
Houston  Co..  Ltd..  of  Rugbv.  supplied  one  of  their  DG  type  motors 
to  Messrs  A.  k  P,  Mannelle,  of  Guernsey,  some  six  months  ago  ; 
this  machine  was  coupled  to  a  pump,  and  was  mounted  with  it  on 
a  combined  baseplate.  On  being  unloaded  from  the  ship  at 
Guernsey,  the  combined  set  was  deposited  on  the  top  of  a  stack  of 
timber  on  the  quay.  Owing  to  the  pction  of  a  strong  wi>*d,  and 
also  probably  to  faulty  stacking  of  the  timber,  the  whole  pile 
collapsed,  and  the  machines  were  precipitated  into  the  sea.  The 
height  from  the  quay  to  the  sea  floor  at  this  point  is  30  ft.,  and 
the  water  at  high  tide  attains  a  depth  of  about  20  ft.  It  was 
impossible  to  recover  the  machines  until  low  water,  so  that  in 
addition  to  the  effects  of  the  impact  on  the  sea  floor,  the  motor  was 
subjected  to  the  action  of  sea  water,  at  a  considerable  pressure, 
for  a  matter  of  half  a  day.  When  recovered,  in  addition  to  a  bent 
shaft,  the  motor  was  found  to  have  one  foot  broken  off,  and  the 
endshield  at  the  commutator  end  cracked  through.  As  the 
machine  appeared  to  be  electrically  in  good  condition  with  the 
exception  of  the  wetting.  Messrs.  Manuelle  proceeded  to  repair  the 
mechanical  defects.  The  cracked  endshield  was  patched,  a 
wrought-ir^n  foot  was  fitted,  and  the  armature  shaft  was 
straightened,  as  far  as  was  practicable,  in  »  lathe.  The  motor  was 
then  reassembled  and  the  set  installed.  No  dressing  of  any  sort 
was  applied  to  the  windings,  and  the  machine  was  left  to  drv 
itself  out  in  service.  In  spite  of  the  fact  that  *hQ  shaft  is  still 
slightly  sprung  the  motor  has  been  running  satisfactorily  ever 
since  it  was  installed,  and  although  the  supply  pressure  is  420 
volts,  no  leakage  of  current  is  perceptible.  This  happy  result 
speaks  well  for  the  methods  used  by  the  makers  for  insulating  the 
windings  of  their  machines,  the  cotton  covering  of  the  conductors 
being  thoroughly  impregnated  with  insulating  varnish,  and  all 
the  material  used  of  the  highest  qualitv.  The  ability  to  survive  so 
serious  an  accident  is  an  excellent  testimonial  to  the  merits  of  the 
electric  motor. 

Marylebone    Hattery    Arbitration. — The    following 

letter  reached  us  after  our  "Correspondence"  pages  were 
closed  : — 

"  Referring  to  the  note  which  appeared  in  your  issue  of 
10th  inst.  regarding  the  battery  at  Rathbine  Place  belonging  to 
the  Marylebone  Borough  Conncil,  where  it  is  stated  that  this 
company  was  not  di-pnsed  to  carry  out  the  necessary  work.  I 
shall  be  much  obliged  if  you  will  afford  me  space  to  state  that  the 
question  at  issue  with  the  Corporation  is  whether  the  further 
repairs  which  are  necessary  to  the  battery,  and  which  are  to  be 
carried  out  by  tbiB  company,  are  to  be  borne  by  the  Corporation 
or  the  company. 

"It  h»s  been  mutually  agreed  to  appoint  an  Arbitrator  to  deoide 
the  question  of  payment. 

"  Electrical  Power  Storage  Co.,  Ltd. 

"Malcolm  Leggett,  8»oretary. 

"London,  E.C.,  April  22nd,  1914. " 

Appointments  Vacant.— Switchboard  attendant  (-20%. 
to  25s.),  for  Eritta  ;  jointer,  for  Blackburn  Corporation  electrioity 
department  ;  switchboard  attendant  for  Dundalk  electric  supply 
undertaking  (25s).  ;  assistant  mains  engineer  (250  taele,  or  £30  per 
month),  and  mains  foreman  (200  taels,  or  £25  per  month),  for 
Hhanghai  Municipal  Oonnoil.  Particulars  are  riven  in  our 
KjTertiBeiT.ent  pag^f, 


A  Mill  Lighting  Plant. — A  typical  example  of   mill 

lighting  plant  is  shown  in  the  aocompanving  view  which  repre- 
sents a  General  Eleotric  dynamo  of  30  kw„  220  volts,  installed 
at  the  Leigh   Manufacturing   Co.'s   sheds  under   the  direction   of 
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Chain-driven  G.E.C.  Dynamo. 

Mr.  R.  S.  Greenhalgh,  of  Alherton.  This  machine  is  driven  from 
the  main  shaft  of  the  mill  engine  through  a  Hans  Renold  chain, 
and  is  situated  in  the  engine  house.  We  understand  that  electricity 
is  being  generated  at  a  cost  of  '6d.  per  unit,  including  interest  and 
depreciation. 

Strengthening  Foundations. — According  to  the  Times, 

grouting  experiments  which  have  been  in  progress  at  the  old  Post 
Office  site,  with  a  view  to  determining  the  possibility  of  strength- 
ening the  foundations  of  St.  Paul's  Cathedral  by  injecting  liquid 
cement  into  the  subsoil,  have  been  succefsful.  A  number  of 
borings  have  been  made,  and  the  liquid  cement  has  been  forced 
into  them  by  compressed  air.  The  cement  has  permeated  the 
subsoil  for  a  considerable  distance  round  each  of  the  borings  ;  and 
not  only  gravel  and  sand,  but  also  clay  has  been  transformed  into 
a  solid  concrete  mass.  It  is  probable  that  the  process  will  now  be 
applied  to  the  subsoil  under  St.  Paul's  Cathedral.  The  process  may 
be  found  useful  by  engineers  who  find  the  foundations  of  buildings 
under  their  charge  in  an  unsatisfactory  condition. 

Charging  Batteries  from    A.C.  Supply. — A  corres- 

pnndent,  one  of  whose  clients  requires  a  supply  of  current  for 
charging  purposes,  finds  that  a  motor-generator  would  not  be 
suitable  for  this,  and  would  like  to  kriow  whether  any  reader  has 
found  some  standard  apparatus  which  is  satisfactory  for  charging 
batteries  from  an  alternating-current  circuit  with  a  frequency  in 
the  neighbourhood  of  80. 

Electric   Smelting   of   Iron    Ore.— According  to    an 

article  published  in  the  Canadian  Mining  Journal,  a  company  at 
Toronto  has  evolved  a  type  of  electric  furnace  specially  adapted  for 
the  smelting  of  Canadian  magnetite  iron  ores.  The  metal  produced 
is  said  to  be  very  sound  and  fluid,  and  when  used  for  steel  casting 
gave  very  clean  surfaces,  such  as  are  ordinarily  obtained  only  in 
grey  iron  castings. — Board  of  Trad?  Journal, 

For  Sale. — Ayr  T.C.  have  for  disposal  one  100-k.v.a. 
Siemens  alternator,  direct-coupled  to  a  Marshall  horizontal  engine. 
Particulars  are  given  in  our  advertisement  pages. 

Correction. — With  reference  to  the  paragraph  published 
on  page  619  of  our  issue  of  April  10th  respecting  an  electric  light- 
ing scheme  for  Bawtry,  by  an  inadvertence  our  correspondent 
stated  that  the  scheme  was  being  provided  by  Messrs.  Best  and 
Turner,  of  Bradford.  The  partnership  between  Messrs.  Best  and 
Turner  was  dissolved  in  August,  1912.  For  the  Bawtry  scheme. 
Mr.  ('.  H.  Best  has  as  his  colleague,  Mr.  C,  Pullan,  electrical 
engineer,  of  Bradford. 

Educational  Note. — Goldsmiths'  College,  New  Cross. 
Eight  special  lectures  on  Wireless  Telegraphy  are  to  be  given 
during  May  and  June,  as  announced  in  our  advertisement  pages 
to-day. 

International    Electrotcchnical    Commission. — At 

the  Berlin  meeting  of  the  I.E.C.  held  in  September.  1913,  an 
account  of  which  appeared  in  our  issue  of  September  19th,  it  was 
agreed  that  meetings  of  the  (International)  Special  Committees 
should  be  held  in  Madrid  towards  the  close  of  the  present  month. 
These  Special  Committees  deal  with  symbols,  standardisation  rules 
for  electrical  machinery,  nomenclature  and  prime  movers  for 
electrical  plant.  It  has,  however,  been  found  impracticable  to 
hold  theae  meetings  at  the  present  time,  and  they  have,  therefore, 
been  postponed  until  the  autumn.  It  is  probable  that  they  will 
take  place  in  London. 

1'ubhuation  2*  of  the  I  EC.  International  Standard  of  Resistance 
for  Copper,  has  recently  been  issued  and  should  prove  of  consider- 
able interest  to  the  electrical  industry.  We  will  refer  to  it  more 
fully  in  a  later  issue.  It  can  be  obtained  from  the  General  Secre- 
tary of  the  I  I.e.,  28,  Victoria  Street,  Westminster  S  \V  hj 
i»£  a  .P.O.  for  2«,  3d 
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Nhfponppnre  for  Fonrpenre.    The  following  pniwape 

which  noonrred  in  mi  Editorial  nut.-  |n  oar  ••teemed  oontemporary, 

th<i      I'l'  ■  '  ■■irmii.     lint     wi'rk     trivcH     food      for     fnriouH     thought: 

'   looord to  Mr.  Olariuon,  the  foel  bos  patrol  driven 

Id.  per  oar-mile  with  petrol  at  Ih  Id.  per  gallon,    with 

.it,  !!)h  per  ton,  the  Fuel  dosI  of  t  ^t.iim  rhrl  ■  ol  the 

wmn  0  hi.  per  mile.    Thie  in  equivalent  bo  laying  thai 

when  petrol  is  at  it-    Id,  a  pallon,  and  ooke  at  19s,  pet  ton,  the 
intn  of  Hie  two  type*  "i  i  qnal," 

In  other  woti"  fhe  greater  le  equal  to  tin-  lees,  and  much  rtudy 
in  a  wearinee»  •  the  fle»L  Thn'iolution  of  the  mystery,  after  all, 
appi  irn  to  bo  fnirly  obvio.ua.  Our  contemporary  haa  been  Trading 
Humeof  the  voracious  circulars  in  wliirh  it  is  proved  thai  electricity 
.it  Id.  a  unit  costs  as  much  as  gas  at  Ha.  per  1,000  cb.  ft.,  and 
the  figures  havo  got  mixed. 

International  Electrical  Congress.— We  understand 

that  Mr.  A.  G.  Oollis,  who  has  made  a  special  study  of  switchtrear, 
hnn  been  invited  to  read  a  paper  at  the  Congress  in  San  Francisco 
next  year,  and  has  chosen  for  his  subject  "  The  Effects  of 
Rupturing  a.c.  and  D.C.  Circuits." 

Annual  Dinner. — The  employe*  of  the  West  Ham 
Corporation  electric  supply  d  "art'nent  held  their  fifth  annual 
dinner  on  Saturday,  April  tth,  Mr.  .1.  VV.  Reauchamp  (engineer  and 
manager)  presiding  over  a  company  numbering  over  60.  The 
dinner  took  place  at  the  Princess  Alice  Hotel,  Horn  ford  Road. 

Radium  Frauds. — Tn  view  of  the  popular  demand  for 
radium  treatment,  the  Medical  Committee  of  the  British  Science 
Guild  has  issued  a  warning  as  to  the  danger  that  the  claims  made 
for  radium  as  a  curative  agent  may  lead  to  the  fraudulent  sale  of 
substances  alleged  to  contain  radium,  or  to  harmful  treatment  by 
unqualified  persons. 


NEW    COMPANIE8    REGISTERED. 


OUR    PERSONAL    COLUMN. 

Ihe  Editor*  invite,  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  elect  rir  tram  u>a  1/  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central    Station    Officials.  —  Mr.   W.    A.  Street, 

district  superintendent  on  the  sales  department  of  the  borough  of 
St.  Marylebone  elrotric  supply,  is  resigning  his  position  in  order  to 
join  the  Sturtevant  Engineering  Co.,  London. 

Me.  H.  Gkego,  late  mains  engineer  to  the  Woking  E.L.  Co., 
has  been  presented  by  the  staff  with  a  gold  signet  ring  bearing  his 
monogram. 

Me.  H.  Oefoed  has  resigned  his  position  as  senior  shift  engineer 
with  the  Kidderminster  and  District  Electric  Lighting  and  Traction 
Co.,  to  enable  him  to  take  up  similar  duties  at  Messrs.  Mitchell 
and  Butler's  power  station,  Birmingham. 

Mk.  Wm.  Silveewood,  of  Heckmondwike,  has  been  appointed 
works  fitter  at  the  Lancaster  Corporation  Electricity  Works,  in 
succession  to  Mr.  T.  W.  Hudson,  who  has  been  appointed  to  a  post 
under  the  Yorkshire  Electric  Power  Co. 

General. — Mr.  W.    G-.   "Watson,  of  Sydney,  who  has 

been  in  Europe  for  the  past  nine  months,  leaves  for  Australia  via 
America  in  the  course  of  a  week  or  two. 

With  reference  to  our  article  of  last  week  describing  the  hydro- 
electric installation  for  working  the  mines  of  the  Tekkah  Mining 
Co.,  Perak,  Malay  States,  we  learn  that  this  plant  was  installfd 
under  the  direction  of  the  late  Me.  O.  F.  Domon,  M.I.E.E., 
of  the  Oerlikon  Co.  Mr.  Domon  unfortunately  died  out  in  the 
Malay  States  as  the  victim  of  fever  contracted  in  the  forest  during 
the  putting  up  of  the  transmission  lines. 

Mk.  Alfred  W.  Beuttell  has  removed  to  109,  Victoria  Street, 
Westminster,  S.W. 

The  Manchester  Courier  states  that  Mr.  J.  N.  Pring,  who  is 
attached  to  the  department  of  Phvsics  in  Victoria  University, 
occupying  the  position  of  lecturer  and  demonstrator  in  electro- 
chemistry, has  been  nominated  to  a  "table"  at  the  Mosso 
Laboratory,  which  is  situated  at  a  high  altitude  on  Monte  Rosa. ' 
At  this  centre  he  will  engage  in  investigations  relative  to  the  con- 
ditions of  the  upper  atmosphere.  Mr.  Pring  has  received  a  grant 
of  money  from  the  Royal  Society  to  aid  his  research  work  on 
Mon'e  Rosa. 

The  Review  of  the  Hirer  Plate  states  that  Mr.  Ernesto  New- 
hf.ky,  hitherto  sub-director  of  municipal  lighting  and  electrical 
installations,  Buenos  Ayres,  has  now  been  named  director  in  suc- 
cession to  his  brother,  the  late  Mr.  George  Newbery. 

The  British  Electrical  Friendly  Society  held  the  ninth  annual 
dinner  of  the  Potteries  District  of  the  Society  on  16th  inst.  Mr. 
W.  Thorn,  general  manager  of  the  Potteries  Electric  Traction  Co., 
presided.  Mr.  G.  C.  Kent  proposed  "Success  to  the  British  Elec- 
trical Friendly  Society."  Subsequently  Mr.  (ornwallis  West,  acting 
for  the  members,  presented  an  oak  bureau  to  Mr.  Washington 
Hall,  in  recognition  of  his  services  as  secretary. 

The  marriage  took  place,  at  Holy  Trinity  Church,  Rugby,  on 
April  11th,  of  Me.  John  R.  Blyth,  of  the  staff  of  the  British 
Thomson-Houston  Co.,  Ltd.,  Rugby,  and  Miss  I.  Batson,  only 
daughter  of  Mr.  G.  Batson,  of  London. 

The  marriage  took  place,   at  Tabernacle  Church,  Aberayron,  on 
April  11th,  of  Me.  Enoch  Gordon  Lloyd,  electrical  engineer,  of 
Charlton,   London,   and  Miss   Margaret    Caroline    Evans,   grand- 
-  of  ''ant.  David  Lewis,  of  Glendnwer,  .>[v(jrpllyri 
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dhurp*  r.f  £  I  »«oh  ».i.l  It  HOI tie,...,    - 
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a  director.    Qualification     i">  prafi 
ni'"icration,  £100  each  per  annum.     Registered  of 
I  . 

\V.  T.  Cornell,   Mil.  I 

en   ap'il  Bib,  with   a  rap  tul  nl   4800  '"  I  I     har«    .  ' 

miiniifftctim.'-.i  ol  "li'ftriral  Knd   pliH   flttlngi  at 

external   . 

ni-ritiorH  ar,.       Mr«.  «.  nnrn.-l I.  H,  The   Pavement,  North wr., 

Cornell,    K.    The    Pavement,    Northwond,    cl.etnri..  n,    .',    iba' 

ffornall,  R,  The   Pavement,   Northwond.   1   abate l   Mr..   I-     I 

Pavement,  Northwond.  1   share:  k.  Cornell.  45.  Durban    I" 

share:  P.    Cornell,  25.   Klni;^  Terrace     Houni'ow,   .  • 

Cornell,   27.    Fume    Park    Road,    Pn'n'-v,    pointer.       Privatl        I      p»nv       The 

number  nl  directors  in  not  to  he  lens  Minn   two  rr  more  than  live  ■  the  ftrrt  are 

Mm.  H.  Cornell  and   W.Cornell-  nual  Ifleation,  live  shares      Registered  office, 

H,  The  Pavement,  Northwood,  Middlesex. 

Scottish    Welding   nnd    Electrical  «'o.,  Ltd.  (9.073)     Th>« 

comnanv  was  registered  in  Edinburgh  on  April  i'.i.h,  with  a  r.api'al  ol  l'l, OOO 
in  £1  shares,  tn  carry  on  the  business  ol  electrical  engineers,  m< 
motor-oar  manulacturers.  ftc.  The  subscribers  fw'tb  nn«  share  eft, 
.T.  J.  Weldon.  185,  Wellington  Rtree*,  Ola«eow.  manufacturer:  <1.  Hmlth.  142. 
Kennedy  Street,  Olaseow,  electrician.  Private  einmanv.  The  number  ol 
directors  is  not  to  be  less  than  two  or  more  than  seven  :  the  fl-st  are  J.  J. 
Weldon  and  O.  Smith  ;  qualification.  SO  shares  ;  remuneration  JE25  each  per 
annum.      Registered  office,  18;.,  Wellington  Street,  Glasgow. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Ttaedad  Tramways  and  Electric  Mehtinjr  Syndicate,  Ltd. 

— Particulars  of  £15  810  debenture*,  created  February  21th.  and 'inured  by 
trust  dee  1  dated  April  2nd.  1914.  filed  pursuant  to  Sec.  9:i  (81  of  the  Com- 
panies' (Consolidation)  Act,  1908,  the  wh"V  amount  bMnc  now  issued. 
Property  charged  :  Tbe  company's  undertaking  and  p'opertv.  present  and 
future  including  uncalled  oanital  and  shares  in  a  Turkish  company  tj  be 
f  rmed.     Trustee  :  H  T.  Barnett,  B.A. 

Torquay  Tramways    Co.,   Ltd. — A   m<»mnrar>dnm    of   »afi«- 

faotion  ti  the  extent,  of  CR.in  on  F-b'nary  ISSh,  1914,  of  charge  d  ited  March 
18th,  1911,  securing  £60,000,  has  been  filed. 

Preston  Portable  Battery  nnd  Lamp  Co.,  Ltd.— Debenture 

dated  Meroh  16th.  1914.  tn  secure'fSOO,  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including  uncalled  capital.  Holders  : 
Morum  Brothers,  18,  Aldermanbury,  E.C. 

Electric    Sign    Co.,    Ltd.  (45.610).— Capital.    £o.000   ln    £1 

sba>-eB.  Return  dated  March  17th,  1914.  2,000  share?  taken  up.  £1,0C0 
paid.    £1,000  considered  as  paid.    Mortgages  and  charges  :  Nil. 

Rang-oon    Electric    Tramway    and    Supply    Co.,   Ltd.— A 

memorandum  of  satisfaction  to  the  extent  of  £5,196,  on  Febuarv4'h.  and 
4M75  on  April  1st.  1914,  of  deh.  stock  dated  February  1st.  1916  December  22nd, 
1908,  and  November  5th,  1913,  scouring  £250,000,  has  been  filed. 

Rnshden  and  District  Electric  Supply  Co.,  Ltd.—  Deben- 
ture charged  on  the  company's  undertaking  and  property,  present  and  fntnre, 
including  uncalled  oapital,  dated  March  28'h,  1914,  to  secure  all  moneys  due, 
or  to  become  due,  from  the  company  to  Northamptonshire  Union  Bank,  Ltd. 

Northampton  Electric  Liarht  and   Power  Co.,  Ltd.— Issue 

on  March  14'h  of  £250.  on  March  21st  of  £500.  on  March  28th  of  £250,  and  on 
Aoril  l^t.  1914,  of  £300  debs.,  part  of  a  series  of  which  particulars  have 
already  been  filed. 

Llangefni  Electric  Light  and  Power  Co.,  Ltd.— Particular*. 

of  £1  200  debs  .  created  March  27th.  1914.  filed  pursuant  to  Sec.  98  (8)  of  the 
Companies'  (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued. 
Property  charged  :  Freehold  property  known  as  The  Mill,  Llangefni.  No 
trustees. 

Boardman  &  Garstansr,  Ltd.— Debenture,  dated  Marcb  li.-h, 

1914,  to  secure  £100.  charer-d  on  the  company's  undertakine  and  n-onerty, 
prese  it  and  future,  includng  unoalled  oapital.  Holder  :  Mrs.  M.J.  Boardman, 
109,  Bold  Streat,  Fleetwood,  Lanes. 

Cambridge  Electric  Supply  Co.,  Ltd.— capital.  £ino.oon  in 

£10  sha-ei.  Return  dated  March  11th.  1914;  9.792  shares  taken  up;  £9  per 
share  called  up  :  £88,128  p>id.  Mor  gages  and  charges :  £30,000  fl'st  deben- 
tures:  also  debentures  with  banki  is  to  cover  £15,000  (±12.000  out.tinding  at 
dale  of  return  . 

Hobart  Mannfactnrlng  Co.  (1.350  F).— Particulars  filed  March 

31st;  "apital,  $1  600.000  in  §100  shares:  registered  in  Troy,  U.fi  A.,  on  March 
12th,  1913  to  manufacture  and  deal  in  motor-driven  machinery  and  ether 
eleotrioal  and  mechanical  machinery  and  devices,  *c.  hriu>h  address: 
Hobart  Hou«e.  Charterhouse  Street.  E.C.  J.  J.  Mclntyre,  of  40i-;l,  Bickbeck 
Chambers,  Holborn,  W.O.,  is  authorised  to  accept  service. 

Clarke,  Chapman  &  Co..  Ltd.  (39,0*6).— Capital.  £250.000.  in 

18,d00  urd.  and  7.000  pref.  shares  of  £10  eaoh.  Return  dated  March  13th,  1914. 
15,281  ord.  and  6.P85  pref.  shares  taken  up.  £10  per  share  called  up  On  3  536 
ord.,  £2  10s  on  200  ord.  and  £10  on  4,4&5  pref.  £80.210  paid.  £142.450  con- 
sidered as  paid,  being  £10  per  Bhare  on  11,545  ord  and  2.650  pref.,  and  £7  10s. 
per  share  on  200  ord.    Mortgages  and  charges  :  £100,000. 

Gell  Telegraphic  Appliances   Syndicate,   Ltd.  (78.40B).— 

Capital,  £40.000,  in  ±1  shares.  Return  dated  January  S8lh,  1M4.  37,700  shares 
taken  up.  10s.  per  share  called  up  on  15.000,  and  £l  per  abate  on  7,700. 
£15,637  10s.  paid,  including  £337  10s.  on  1,600  shares  forfeited.  10s.  per  share 
considered  as  paid  on  15,000.    Mortgages  and  charges :  £1.600, 

Cambridge  Electric  Tramways  Syndicate.  Ltd.  (79,94*).— 

Registered  January  11th,  1914.  Capital,  £5,000  in  £10  shares.  Return  dated 
February  2tst,  1914.  107  shares  taken  up.  £9  0s.  41d.  per  share  called  up  on 
!)0.    £10per  sharn  on  lOand  nothing  on  7.    .''-'11  !?s   Id.  nai.i.     Mortgages  and. 
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H.  J.  Casta  i  Co.,  Ltd.  (79.701).— Capital.    £10,000    in    £1 

tharet.  Return  dutod  March  3rd.  1914.  All  bhare*  taken  up.  17s.  6d.  per 
»bare  called  up.     i8.750paid.      Mortgages  and  cbargea  :  Nil. 

English    Electrical  Co.,  Ltd.  (112  639").— Capital,  £S.ooo  in 

S\  shares.  Return  dated  March  9th,  1914,  626  shares  taken  up,  £T,26  paid. 
Mortgages  and  charges  :  £10,000. 

Float  Electric  Co,  Ltd.  (107.33.V)._C»pital.  £10,000  in  £1 
shares.  Return  dated  December  3Ut  1918  (filed  February  16th,  19141,  1,006 
"hares  taken  up,  £1,002  paid,  leaving  £8  in  arrears.    Mortgages  and  oharges; 

S».    James's    and    Pall    Mall    Electric    Liirht    Co.,    Ltd. 

(25. 0161.— Capital,  £300  000  in  20.000  prel.  and  40.000  ord.  nhares  oi  £6  each. 
Return  dated  March  3rd.  1914.  Ail  shares  taken  up.  £5  per  share  called 
upon  2J.000  pref.  and  39.SK)  ord.  £598  260  paid.  £1,750  considered  as 
paid  on  350  ord.  Mortgages  and  oharges:  £150,000  3*  per  cent.  deb.  stook 
and  £229,300  guaranteed  deb.  stook  o(  the  Csntral  Eleclrlo  Supply  Co.,  Ltd., 
being  bail  the  total  loan  capital. 

Scarhoronifli  Electric  Supply  Co.,    Ltd.   (37,569).— Capital, 

£100,000  in  £10  shares.  Return  dated  Maron  Ulh,  1914.  All  shares  taken 
up.      £100, OOJ  paid.    Mortgages  and  charges  :  Nil. 

Electric  Wiring  and    Fittings  Co.,  Ltd.  (29.fi7f,)  —  Capital, 

£S,00O  in  £1  share*.  Return  dated  February  25th,  1914.  1.882  shares  taken 
up.     £1,376  paid,  leaving  £7  in  arrears.    Mortgages  and  charges:  Nil. 

Charing  Cross,   West-End   and  City  Electric  Supply  Co., 

Ltd.  (29  122|.-Capltal,  £2,100.000  In  £5  shares  (130,000  pref.,  180,000  ord., 
80.000  Hity  undertaking  pref.,  and  80,003  City  uodsrtakiog  ord.).  Return 
dated  March  12th,  1914.  80,000  pref.,  80,000  ord..  80  003  Cut  undertaking  pref., 
and  70,000  City  undertaking  ord.  shares  t,keu  up.  £5  per  share  called  up  on 
the  pr-f.,  ord.,  and  City  undertaking  pref.  £1,2110 H00  paid.  £850,000  oon- 
Bidered  as  paid  on  the  City  undertaking  ord.  Mortgages  and  oharges: 
£1,087,178. 

Sun  Electrical  Co.,  Ltd.— A  memorandum  of  satisfaction  to 
the  extent  of  £27  >,  on  March  31st,  1914,  of  deb.  stock  dated  Maroh  31st,  1911, 
securing  £7,000,  has  been  filed, 

Hlndhead  and  District  Ele«tric  Light  Co.,  Ltd.— Issue  on 

March  80th,  1914,  of  £50  debs.,  part  of  aseriesof  whioh  particulars  havealready 
been  filed. 


CITY    NOTES. 


Woking  Electric  Supply  Co.,  Ltd. 

The  directors  report  that  the  total  revenue  for  the  year  ended 
December  31st,  1913,  was  £17,874,  less  cost  of  generation  and  dis- 
tribution of  electricity  and  management  £9,752,  leaving  £8,122 
plus  £596  brought  forward,  and  income-tax  accumulations  £140, 
making  a  total  of  £8,858.  Of  this  sum  there  have  been  paid  :  — 
Interest  on  debenture  stock,  £2,383  ;  interest  on  temporary  loans, 
£566  ;  dividend  on  6  per  cent,  cumulative  preference  shares,  £2,609  ; 
leaving  £3,300.  Out  of  this  it  is  proposed  to  put  to  credit  of  depre- 
ciation and  renewals  fund  £1,250  ;  reduction  of  cost  of  provisional 
order,  fire  appliances,  debenture  issue  expenses,  share  prospectus 
expenses  and  boat  of  office  furniture,  £168  ;  reduction  of  costof  free 
wiring,  £66  ;  placing  to  a  reserve  account  £350 ;  paying  a  divi- 
dend of  4  per  cent,  on  the  ordinary  shares,  £843  ;  and  carrying 
forward  £622. 

No.  ol  Lamps 

consumers.  connected.  Revenue. 


1911 

1,628 

70,710 

£11,134 

1912 

1,761 

79.717 

£I5  66R 

1913 

1901 

88,143 

£17,584 

The  directors  have  issued  £2,470  4$  per  cent,  debenture  stock, 
and  £2,002  6  per  cent,  cumulative  preference  shares  during  the 
y«ar.  Owing  to  the  continuous  growth  of  the  business,  the 
directors  are  still  looking  towards  iesuing  further  debenture  stock, 
and  preference  and  ordinary  shares.  The  expenditure  on  caoital 
account  at  December  amounted  to  £135,693.  During  1913  2| 
miles  of  cable  were  laid.  As  shown  above,  the  directors  have 
placed  £1,250  to  the  credit  of  depreciation  and  renewals  fund 
account  which  now  stands  at  £13,520.  and  they  have  also  opened  a 
reserve  account,  to  the  credit  of  which  they  have  placed  £350  out 
of  the  year's  profits. 


Continental. — Norway. — It  is  reported  that  a  new 
company  is  being  formed  to  acquire  the  Hojfossene  Waterfalls 
i-ttuated  in  Treungen  in  Telemarken,  which  are  estimated  to  yield 
about  35,000  B  r.  when  harnessed.  The  electrical  energy  will  be 
transmitted  to  the  town  of  Risor  on  the  coast,  where  the  promoters 
Have  an  option  for  the  purchase  of  large  sites,  suitable  for 
building  and  shipping  purposes.  The  harnessing  of  the  waterfalls 
and  the  construction  of  the  power  station  will  involve  a  capital 
expenditure  of  more  than  £200,000. 

It  was  recently  reported  that  a  Swiss  company  had  made  a  con- 
tract for  10,000  k  h.i\  per  year,  which  are  to  be  supplied  by  the 
Sfriensfjord  Power  Co.,  from  the  Aarlifos,  as  soon  as  the  works  with 
the  harnessingof  same  are  completed.  A  Norwegian  company  has  now 
been  registered  in  the  town  of  Porsgrund,  a  few  miles  distant  from 
Skien.  It  is  said  to  be  intended  to  employ  the  energy  for  steel 
hmelting,  for  which  purpose  the  necessary  sites  at  Porsgrund  for 
the  erection  of  a  steel  works  have  been  acquired.  The  capital  is 
Kurd  at  £14,000,  and  the  directors  are  Advocat  Knagenhjelm, 
Kngineer  A.  Christiansen,  both  Norwegians,  and  Engineer  I'llman, 
a  Pwise  citizen. 

Honoaky. — Messrs.  Ganz  &  Co.,  of  Buda-Pesth,  report  a  profit  of 
£34,251  for  the  last  financial  year.  The  dividend  is  being  reduced 
frdm  7  to  6  per  cent. 

Montreal    Light,    Heat     and    Power    Co.—  The 

directors  have  declared   a   dividend  of   2}  per  oent.,  being  at  the 
ratfl  of  10  per  cent,  per  annum  for  the  quarter  ending  30th  inst. 


Weston-super-Mare  and  District  Electric  Supply 
Co..  Ltd. 

Mr.  G  ,1  Somerville  (Chairman)  presided  on  April  15th,  at 
the  offices  of  the  Electrical  Federation,  Kmnsway,  over  the 
li'ith  ordinary  general  meeting. 

The.  CHAIRMAN,  in  moving  the  adoption  of  the  report,  said 
the  >tar  had  been  a  good  one  and  the  dividend  on  the  ordinary 
shares  was  an  increase  from  2J  per  cent,  to  4  per  cerit  1  b,i 
progress  mad9  during  the  current  year,  waa  atisfactory  and 
the  three  days'  holiday  traffic  was  £29  in  excess  of  the  three 
days  of  last  year. 

Mr.  fi  R.  SOAAIES  seconded  the  motion  and  the  report  was 
adopted. 

The  directors'  report  showed  that  the  total  oapital  e^pendi 
lure  at  31st  December  amounted  to  £129,856.  The  working 
accounts  for  the  year  showed  a  credit  balance  of  ±'5,142  from 
electricity  supply,  £6,264  from  traction,  and  £54  from  sundry 
receipts,  making  a  total  of  £10,460.  Deducting  administration 
and  general  expenses,  £1,483,  debenture  and  other  interest. 
£2,310.  and  placing  £1,500  to  renewals  account,  thexe  was  a 
balance  of  £5,167,  which  with  £425  brought  forward  made  a 
total  of  £5,592.  The  directors  propose  to  place  to  reserve 
account  £1,000.  to  amount  written  off  "commission  and  dis- 
count on  shares  and  debentures  issued "  account  £390,  to 
dividend  on  the  6  per  cent,  preference  shares  £2.400,  to  divi- 
dend at  the  rate  of  4  per  cent,  on  the  ordinary  shares  £1,400, 
carrying  forward  £403. 

The  installations  connected  to  the  mains  at  31st  December, 
1913  (excluding  the  traction  section),  represented  the  equiva- 
lent of  37,125  lamps  of  8  c.r.,  an  increase  of  2,475.  The  num- 
ber of  consumers  during  the  year  increased  from  456  to  505 
The  total  re-venue  for  the  year  showed  an  increase  of  £595. 
and  the  expenses  an  increase  of  £99,  the  net  result  being  an 
improvement  of  £495.  The  gross  receipts  from  the  traction 
section  amounted  to  £8,824,  showing  an  increase  of  £1,597 
compared  with  the  previous  year,  due  principally  to  the  favour- 
able summer  weather.  The  expenses  amounted  to  £3,560. 
leaving  a  balauce  of  £5,264,  an  increase  of  £1,373  compared 
with  1912.  The  units  sold  were  506,270  as  compared  with 
493,534  in  1912;  and  the  tramway  passengers  carried  were 
1,342,753  as  compared  with  1,115,265,  the  receipts  per  pas- 
senger improving  from  1.50d.  to  1.54d.  There  are  12  cars  and 
the   route   mileage  is  2.92m. 
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Taunton  Electric  Traction  Co,,  Ltd. 

Mr.  G.  J.  Somerville  (Chairman)  presided  on  April  15th.  at 
the  offices  of  the  Electrical  Federation,  over  the  eleventh 
ordinary  general  meeting,  when,  on  the  motion  of  the  Chair- 
man, seconded  by  Mr.  Stagg,  the  following  report  was  for- 
mally adopted  : — 

During  the  year  £18  3s.  3d.  has  been  expended  on  capital 
account  which,  at  December,  1912,  stood  at  £31,200.  The. 
total  receipts  for  the  year,  including  £32  brought  forward, 
amounted  to  £2,776,  and  after  deducting  all  expenses,  deben- 
ture interest  and  a  provision  of  £100  for  renewals,  there,  is  a 
balance  of  £30  to  be  carried  forward. 

Murs  Ores  — 

Route   Miles  

Single  Line 

Double  Line  .  

Passengers  carried  

Average   Receipts   per   Passenger        

Aver.'ige    Fxpenditure    per    Tassengcr 
Proportion  of  Ejpenses  to  Receipts,  par  cent. 
Cars    in    Stock      


Johnson  &,  Phillips,  Ltd. — The  directors'  report  for 
the  year  ended  December  31st,  1913,  states  that  the  profit  on 
trading  accounts,  &c,  after  making  provision  for  bad  and  doubtful 
debts,  and  after  charging  to  revenue  upwards  of  £7,000  for 
maintenance  of  huildings,  plant,  &c,  amounts  to  £33,176  plun 
£3,315  brought  forward.  The  following  are  to  be  deducted. — 
Remuneration  of  directors,  auditors'  and  trustees'  fees,  £!,v, % 
interest  on  debenture  stock  to  Deoember,  11*13,  £6,440  ;  reserve  rr 
debenture  sinking  fund,  £6,477  ;  interest  on  second  debentures  to 
December,, 1913,  £2,500  ;  depreciation  on  maohinery  and  plant,  &0„ 
£6,156:  interest  on  loan,  £309  ;  carrying  forward,  £12,755.  The 
annual  meeting  was  held  yesterday. 

United    River    Plate    Telephone    Co.,    Ltd.— The 

directors  recommend  a  final  dividend  of  5  per  cent,  on  the  ordi- 
nary share  capital,  making,  with  the  interim  dividend  8  per  cent, 
for  the  year,  leaving  to  carry  forward  £6,357. 

Kal|roorlie  Electric  Power  and  Lighting  Corpora- 
tion, Ltd. — The  directors  have  declared  a  dividend  on  the  prefer- 
ence shares  at  the  rate  of  4  per  cent,  per  annum  for  the  six  months 
ending  Maroh  31st,  1914,  payable  May  1st. 

Bees  RoturhO  Manufacturing;  Co.,  Ltd.— According 
to  a  financial  daily  the  accounts  for  1913,  after  providing  for 
interest  on  loans,  show  that  a  credit  balance  of  £487  brought 
forward  was  increased  to  £2,539,  whioh  is  to  be  carried  forwara 
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Marconi  Wireless  Tclfjrrapli  Co,,  of  America. 

i  in   : •  (i ii ii;. I  meeting  of  this  oompanj  (vaa  held  is   Infsg  City 
last  M ■  > r i . i . < >      iii.    balance  sheet  for  eleven   months  ending 

i1 mbei    81st,    L913,   then  submitted    showed    8     orpins  ol 

$178,251.     It,  was  necessarj   to  maki  ind   unp    mI 

aditun  i  daring  the  year,  but  it  i  itly  i  spected 

that  iin'  extraordinary  conditions  which  called  foi   them  will 
not  occui  again      in  round  figures  th<  bc  expi  ndil oi       iggi 

over  $60,000  Further,  a  large  nunibei  of  orders  which 
remained  open  at  the  end  ol  the  yeai  could  not  be  included 
in  the  account,  because  while  thej  bowed  a  profit  this  bad  not 
then  I"  .ii  definitely  ascertained  Since  the  close  ol  Che  year 
the  majority  of  the  orders  have  been  filled  and  profil  i  a  i  ured 
for  the  current  year.  The  directors  state  that  the  erection  fli 
Che  high  power  long  distance  Btations  is  progressing,  and  unless 
unforeseen  circumstances  arisi  thej  honla  be  completed  arid 
open   Eor   business  early  in   the  Bummei       \  combination  of 

circnmsl see   prevented   earjiei    completion      '.'  Bntrirely  new 

oonatruction  problems  had  to  be  dealt  with,  new  apparatas  and 
new  equipment  designed  and  fabricated.  We  have  been  very 
seriously  delayed  by  the  manufacturers,  who  failed  in  some 
cases  to  furnish  apparatus  and  equipment  in  time,  and  in 
other  cases  the  machinery,  etc.,  when  completed  failed 
utterly  to  stand  the  tests  which  we  required,  necessitating  its 
being  rebuilt.  The  bad  weather,  which  prevailed  throughout, 
also  seriously  interfered  with  1 1 » *  -  election  of  steel  towers;  and 
altogether,  many  things  conspired  to  retard  our  plans.  As 
t<>  the  Pacific  stations,  everything  seems  favourable  to  our 
hewn;  able  to  start  service  with  Honolulu  prior  to  June  1st. 
Nothing  iniiili  bus  been  done  in  regard  to  our  proposed 
Philippine  Station  becau  e  of  many  obstacles  which  have  been 
placed  in  the  way  of  our  securing  concessions  and  rights  from 
the  United  States  and  Insular  Governments.  A  bill,  however, 
has  just  been  passed  by  the  Philippine  Assembly,  granting  us, 
subject  to  the  approval  of  the  Secretary  for  War,  the  right  to 
erect  a  high-power  station  which  will  work  with  Honolulu, 
Japan  and  China;  and  we  hope  at  an  early  date,  to  receive  the 
approval  of  the  War  and  Navy  Departments  enabling  us  to 
proceed  with  the  work  of  location  and  installation.  Thu 
Imperial  Japanese  high-power  station,  which  is  being  con- 
structed to  work  in  connection  with  our  Honolulu  high-power 
station,  is  not  yet  completed Land  has  been  pur- 
chased at  Chatham  ahd  Marion,  Massachusetts,  the  former  for 
a  transmitting  station  and  the  latter  for  a  receiving  station, 
for  high-power  work  with  Norway.  The.  Norwegian  Govern- 
ment station  also  is  now  under  way.  Satisfactory  arrange- 
ments have  been  completed  with  the  Western  Union  Telegraph 
Co.  under  which  connection  will  be  made  between  its  main 
operating  rooms  in  New  York,  San  Francisco,  Boston,  etc.,  and 
our  new  high-power  stations  in  New  Jersey,  California  and 
Massachusetts.  These  wives  will  be  equipped  with  the  latest 
devices  for  direct  and  expeditious  exchange  of  traffic.  Inas- 
much as  we  shall  be  in  competition  with  the  Western  Union 
Telegraph  Co.,  as  well  as  all  other  cable  companies,  for  trans- 
Atlantic  business,  it  will  be  necessary  not  only  for  us  to  influ- 
ence patronage  in  our  favour  in  all  large  cities,  but  we  shall 
have  to  keep  it  coming.  Therefore,  a  business-getting  organi- 
sation has  been  perfected  and  representatives  will  be  located 
in  New  York,  Chicago,  New  Orleans  and  San  Francisco,  who 
will  be  in  charge  of  a  capable  corps  of  canvassers  which  will 
keep  in  touch  at  all  times  with  the  cabling  public  and  inform 
them  of  onr  superior  facilities  and  reduced  rates." 

"This  company  is  arranging  to  construct  several  high-power 
stations  along  the  Alaskan  Coast  and  in  the  interior,  and  steel 
has  already  been  shipped  for  stations  to  be  constructed  at 
Ketchikan  and  Juneau  for  commercial  business  with  Seattle 
and  Astoria,  Washington.  There  are  good  prospects  for  good 
business.  We  are  in  negotiation  with  the  Cuban  Government 
to  take  over  and  operate  on  a  joint  basis  several  wireless 
stations  which  that  Government  has  been  maintaining  inde- 
pendently." 


Indo-European  Telegraph  Co.,  Ltd. 

The  directors  report  that  the  carrying  capacity  of  the  com- 
pany's system  has  been  materially  increased  by  the  addition 
of  a  through  wire  from  the  Russo-German  frontier  to  Teheran. 
This  is  linked  up  with  a  new  wire  through  Germany,  con- 
necting with  a  corresponding  new  conductor  in  an  Anglo- 
German  cable  across  the  North  Sea,  and  will  shortly  be  con- 
nected beyond  Teheran  with  a  new  wire  between  Teheran  and 
Karachi,  to  be  provided  by  the  Indo-European  Telegraph 
Department.  The  necessary  agreements  with  the  British  Post 
Office  and  with  the  German  Government  dealing  with  the 
above  arrangements  and  with  other  matters  are  not  yet  con- 
cluded. The  total  cost  of  the  erection  of  the  additional  wire 
falling  upon  the  company  is  £62.500 ;  of  this  sum  £35,000  has 
already  been  set  aside,  and  the  directors  have  now  written  off 
out  of  reserve  fund  the  outstanding  balance  of  £27,000.  Fur- 
ther funds  have  been  provided  for  the  development  of  the 
Galletti  system  of  wireless  telegraphv  and  telephony.  During 
the  year  1913  these  amounted  to  £20,360,  of  which  sum  £5,860 
is  represented  in  the  balance  sheet  by  the  holding  in  the 
Galletti  Co.,  whilst  £14,500  has  been  treated  as  a  cash  advance 
against  the  assets  of  that  company.  The  directors  propose  to 
provide  out  of  the  year's  profits  £30,000  which  will  cover  net 
only  the  cash  advance  above  mentioned,  but  also  the  further 
eums  which  have  been  advanced  up  to  the.  date  of  this  report. 


iTtng  ■   msTBtn      Plu   company's    i  '   im    mr-moo 

nd  •  ii,.  i   ioui   •      iimouniH  to  lL\Tl 
vi i h  ii fti, in  for  ; 

. 
hi  main! 
tgaiqst    I 
I 
to  profit  and  lo     accoui      : 
tax  paid  Is  redua  d  to  £71,  02      i  . 
of  profit  foi    L912  i, 

representing  sundry  balances  whiHi  havi    iccumulati-d  d 
j this  an<kpn        i  and  an  .  i-rf.il 

of    699,789      Deducting  £20,827   providi 
the  cotnp  m  tte  and  the   interim  ,\t\.  I 

E1Q,625,    dread  mains  a   bs  ible  t»r 

distribution  of  668,386.    The  directors  no«v  propose  to  declare1 
a  dividend  for  the  six  months  ending  .'fist  December, 
17s.  lid.   per  share   'making   with   the  interim  dividend   already 

paid  i.  pei  cent    For  the  yea)    tmd  a  borru  ■  share, 

both  ir< f  Income  I 

sion  of  £30,1)00  abdve  referred  to  foi  pment  of  the 

Calkin  wireless  B^atera,  parrying  forward  £6,461  to  tb< 

of  1914,    They  propose  further-  to  make  a 

to  the  shareholders  »f   £12,790,  equivalent  to  L5 

out  of  interest  up<.n  certain  investments  and  advance  a 

This  distribution  also  will  be  free  i  f  income  Tax.    I  he  d 

report  the  death  of  Baron  Job.  von  Berenbei  I  lUm 

burg,  a  director  of  the  companj  '  Mr.  Carl  Ii 

of  Messrs.   Delbriick,  Schickler  &  Co.,  Berlin,  has  joined  th« 

Board  in  the  place  of  Mp    •  '■  l>»-lbruck  of  the  same  firm 

death  was  reported  last  year. 


Indian  Electric  Supply  and  Traction  Co.,  Ltd. 

The  annual  meeting  was  held  on  April  16th  at  the  offices, 
Orient  House,  New  Broad  Street,  Mr.  J.  G.  B.  Stone  pre- 
siding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Elec.  Rev.,  p.  627),  said  the  gross  receipts  had  risen  from 
£8,499  to  i'lii.lGl,  and  the  balance  earned  to  the  balance  sheet 
was  £5,226  against  £4,955  for  1912.  Interest  charges  had  risen 
from  £2,608  to  £3,600,  owing  to  the  whole  of  the  new  deben- 
ture stock  now  bearing  interest.  Since  the  date  of  the  lasr 
report  an  additional  £5,000  of  debenture  stock  had  been  placed 
to  provide  further  working  capital,  and  to  meet  the  growth 
of  the  company's  business.  It  was  anticipated  that  this  ex- 
penditure would  bring  an  adequate  return  to  the  company. 
They  had  practically  concluded  a  contract  with  the  munici- 
pality, under  which  they  provided  lamps,  mains,  etc.,  for  an 
extended  system  of  street  lighting,  and  the  supply  of  power 
for  municipal  purposes,  and  they  waived  all  track  rent  for  a. 
period  of  fifteen  years.  Satisfactory  terms  had  been  arranged 
as  to  the  revenue  they  were  to  receive  from  this'  source. 
During  the  past  year  the  company  had  received  no  benefit 
from  the  economiser,  condenser  and  new  chimney,  and  conse- 
quently the  consumption  of  coal  on  the  existing  plant  had 
been  excessive,  thereby  adding  considerably  to  the  cost  of 
production.  Since  the  accounts  were  closed,  they  had- received 
advices  from  Cawnpore  which  already  showed  a  considerable 
reduction  in  the  amount  of  coal  consumed  per  unit;  The 
additions  to  the  plant  were  now  working,  and  they  antka< 
pated  that  there  would  be  a  further  -marked  improvement  kr 
working  costs  resulting  therefrom,  apart  from  the  ordinary- 
expansion  of  the  business.  With  regard  to  the  short  lineaf 
tramway  which  they  worked,  the.  position  was  practically  un- 
changed, and  they  could  see  no  encouragement  to  extend  tha 
system. 

Mr.  K.  A.  Scott  Moncrieff,  in  seconding  the  motion,  re- 
ferring to  the  new  plant  which  had  been  installed,  said  that 
as  he  anticipated  would  be  the  case  when  he  addressed  the 
shareholders  last  year,  no  benefit  was  shown  in  the  present 
accounts.  In  fact  they  had  been  at  a  disadvantage  because 
their  business  in  Cawnpore  increased  so  rapidly  that  they 
were  compelled  to  work  the  boilers  and  other  plant  in  an 
uneconomical  fashion,  and  they  actually  did  worse  as  regarded 
coal  consumption  in  1913  than  in  the.  previous  year.  From, 
advices  which  they  had  received  the  result  of  the  working,  of 
the  new  plant  in  the  early  part  of  the  present  vear  showed  a 
marked  improvement,  but  it  would  be  a  mistake  ii  he  were 
to  attempt  a  forecast  of  what  the  actual  result  was  likely  to 
bd  for  the  year,  because  they  had  got  to  go  through  the  hot 
weather,  which,  as  regarded  the  condensing  plant,  was  the 
most  difficult  time.  With  regard  to  the  business  in  Cawn- 
pore, he  was  pleased  to  say  that  it  was  showing  a  steady  and 
regular  increase.  The  total  connections  to  the  mains  were  now 
57,580  30-watt  lamps  as  compared  with  45,507  for  the  year 
1912;  an  increase  of  26  per  cent.,  which  included  an  addition 
of  36  motors.  The  increase  in  units  sold  was  46  per  cent.,  and 
1912  showed  a  similar  increase  over  1911.  The  average  price 
received  per  unit  sold  again  showed  a  reduction — from  2.33d. 
to  2.05d. — a  decline  of  12  per  cent.,  due  to  the  increased  out- 
put for  power  purposes  compared  with  lighting.  The  result, 
of  their  work  in  Cawnpore  showed  an  increase  in  profit  of 
20  per  cent.,  and  there  waa  no  doubt  that  with  the  saving 
they  expected  to  make  in  coal  they  ought  to  ihow  »  im- 
provement on  that  figure  for  the  currant  year. 
The  report  waa  adopted. 


roe 
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Direct  United  States  Cable  Co.,  Ltd. 

The  annual  meeting  was  hold  at  ^Yinche.6ter  House,  E.C.,  Sir 
1  .    BaKT.,  in  the  chair. 
The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Elec.  Ki\..  p.  667),  Baid  they  had  i 

und<  ■  with  the  Western  Union  Co.  and  had  paid  a 

dividend  at  the  rate  of  1  per  cent,  per  annum.  They  bad  Buf- 
fered the  misfortune  of  having  had  the  main  cable  interrupted 
m  deep  water  twi  the  lease  waa<  ntered  into  with  the 

Wesl  i.,  and  the  cost  of  those  repairs  had  amounted 

to  a  very  large  sum.  As  a  result  they  had  inserted  a  length 
of  4-J")  miles  of  new  cable  of  a  much  improved  type,  and  the 
stretch  affected  then-  reserve  fund  in  this 
way— that  it  was  possibly  not  so  necesssfry  to  maintain  the 
reserve  fund  at  the  same  figure  thai  thej  had  aimed  at  in 
the  past.  \t  the  same  time,  th<  directors  had  always  held 
the  view  that  it  was  in  the  best  interests  of  the  shareholders 
that  the  reserve  fund  should  be  maintained  at  such  a  figure 
that,  should  it.  b  the  main  cable  could  bo  replaced 

at  an]  time,  and  in  pursuance  of  that  policy,  looking  at  the 
heav\  I    the   last    two  years,    they   had    felt    it 

advisable  to  withhold  tho  bonus  that  they  had  been  able,  to 
recommend   in  p  I    ■■     were  hopeful  that  the 

main  cable  would  not  be  again  interrupted  for  many  years  to 
come,  and  that  they  would  be  able  to  resume  payment  of 
bonus.     In  ue   was  confident   that   the  share- 

holders won),]  approve  the  policy  of  the  board.  The  insertion 
of  the  ue  type  of  cable  bad  materially  improved 

its  v  u  ny,  and  he  svaa  able  to  inform  them  that  the 

traffic   thai  being  carried  over  the  cables  by   the 

West. Mil  I  nion  Co  '  I' "imously  in  excess  of  that  carried 
in  previous  years.     Thi  fund  now  9tood  at  £451,490, 

of-whi  led  by  investments  and 

cash  and  £78,000  by  cable  on  hand.  Ihe  directors  had  thought 
it  adyisabli  a   long  length  of  cable  manufactured  in 

order  that  they  might  be  pn  pared  at  any  time  to  execute 
repairs  that  might  be  accessary  without  delay.  They  had 
an  opportunity  of  obtaining  that  cable  at  a  low  price,  and 
they   i  was  their  duty  to  put  themselves  in  the  posi- 

tion of  being  able  to  carry  out  the  terms  of  their  lease  with 
the  Western  l  nion  Co.,  and  to  effect  repairs  to  the  cables 
with;;  ible  when  they  were  interrupted. 

.   thai    they    had   to  dispose  of  some  of  their   investments, 
and  m  con  the  depres  ed  conditions  of  the  markets 

they  had  to  write  off  65>971.  \s  against  that,  however,  it 
must  not  be  forgotten  that  large  sums  had  from  time  to 
time  I  to  th      >mpany  in  the  form  of  profit  made, 

on  the  sale  of  securities.  Many  questions  had  arisen  between 
the  company  and  the  Western  I  nion  in  connection  with  the 
lease,  and  in  the  autumn  of  last  year  the  Secretary  visited 
the  station,  and  property  in  Newfoundland,  Canada,  and  the 
United  Stab  s  and  performed  useful  work  in  clearing  ,v 
mattei's.  Within  the  last  few  weeks  they  had  had  the  p, 
of  meeting  Mr.  New  comb  Carlton,  wlm  had  just  been  elected 
President  ol  the  Western  ('nion  Co.,  and  he  was  glad  to  be 
able  to  state  that  their  relations  with  that  company  were  of 
the  m  and        icable  character,  and,  as  far  as  they 

could  foresee,  they  had  every  reason  to  anticipate  that  the 
Wt-t  Co.    would  continue  to  regard   their  arrange- 

as  being  as  satisfactory  to  the  Western  Union 
as  it  was  to  (heme 

Mr.   Tf.   C.  B.    T "niiiiuiown   seconded   tha  motion,  and  the 
report  was  adopted  without  discussion. 


Brush  Electrical  Engineering  Co ,  Ltd. 

Mr.  E.  Gt  led  at  the  offices  of  the  Electrical  Federa- 

tion, Kingsway,  on  Monday,  over  the  annual  meeting. 
The  Chairman,  in  moving  the  adoption  of  the  report  (Elev. 
p.  666),  said  the  operations  i  'pans'  during  the 

year  resulted  in  weU  oviei    £20,000,  after  providing 

for  the  maintenance  i  I  plant  and  buildings  and  alter  di  duct- 
ing all  def  rest.  This  result  was  dee  mainly  to  the 
extraordinary  efl  d  by  their  managing  director  and 
his  able    staff,    and    thej     were   very   grateful    to   him     and    the 

shareholdei  ,  gratulated  that  a£t<  itory 

of  ad.  1  been  able  to  prot  ■  'un- 

able   ■  I    been   a  strenuous  one,    but   they 

had  had  tl  on  of  knowing  they  had  been  on  the  up 

grade  instead  of  the  down  grade,  and  with  that  incentive  their 
efforts  had  harassing  than  foi  rs  past.     It 

was  satisfactory  also   that   the  profit  was  not  due  in   any  way 
ll    had   been    earned   in   the   prd 

taring  and  mpany.     Happily  they 

had  l  From  labour  troubl 

some  of  thi  ir  neighbor 

settlement  of  which  they,  as  members  of  the  local  Engineering 
Empl  ciatioh,   had   been  abl  When   he 

addn  |  ear  he  explained  that    the  scheme  for 

the  reduction  of  capital   which   was  appn  v  by  a 

committer  rig  the   shari  I    other  int< 

had  b  ■    any  Useful 

pur}*  Eect  to  the  scheme 

until  ■     at  least   paying    their    way.     They   now   pro- 

posed to  pi  the  scheme  and  apply  to  the  Court  for 

the  i  'I  he  effect  of  th  they  would 

remember,  was  to  reduce  the  preference  shares  to  the  nominal 


value   of   7s.   each   and  the  ordinary   shares   to   the  nominal 
value  of  5s.  each,  both  classes  of  shares  to  rank  alike  and  be 

ted  into  one  comm  ition.    This  would  enable     •     i 

to  th  £H   and  loss  account  to 

would   then  be  in   a   position    to 
divide  the  profits  which  migl  I  be  earned  in  the  future.    There 

iccount,  and  that  little  was 

I  he    g(  di  ii  non    from 

£19,470  m    I'll    to  ab  ut  duction  of 

about  £2,600.      In    the   balance   sheet    tin Lj     item    I 

lie     llred    ..ill    III  t»    'itloll     I  Hill     OW  illg 

to  creditors   which,    hi     was      lad    to   say,   had   been   reduced  by 

a-  mi  "  in;;  thai  not  only  had  the  com- 

pany made  profits,  but  financial  poai- 

I  to  the  wml<  of  the  urn  generally,  he  might 
say  that  m  all  departments  they  had'  he,  p  fairly  well  occu- 
pied, and  that  the  prices  obtained  for  their  productions  had 
ough  in  many  cases  thej  wore  still  too  low 
having  regard  to  the  diffkultii  of  the  bui  in  i  and  the  inevit- 
able large  working  expense.  One  ol  their  principal  lines  of 
manufacture  was  that  of  tun  eneiators,  and  the  company 
had  received  its  share  of  orderb  Ivhicb  uad  been  placed  for 
this  class  of  plant  during  the  past  year.  The  markets  for 
turbines  continued  to  develop,  and  the  demand  was  likely  to 
i  e  in  the  future.  It  was  in  anticipation  of  this  demand 
that   they   o  manufacturing   rights  of   the   Ljung- 

strom  turbine,  for  which  they  expected  a  ready  stile  in  sta- 
tions where  economy  of  steam  consumption  was  of  spe 
importance.  They  had  made  good  progress  in  their  arrange- 
ments for  the  manufacture  ol  the  Ljungstrom  turbine,  but 
naturally  the  preparations  for  turning  out  a  new  design 
embodying  many  special  features  had  taken  time.  However, 
he  was  able  to  report  that  the  first  set  of  their  own  manufac- 
ture had  been  completed  and  the  test  showed  very  satisfac- 
tory results,  other  sets  on  order  were  wcll»advanccd,  but  to 
enable  them  to  develop  the  business  in  this  line  to  the  best 
advantage  to  cope  with  the  expected  demand,  they  would  ha\e 
to  spend  some  money  for  special  tools  and  also  for  stocking 
certain  parts,  so  that  reasonably  early  deliveries  could  be 
guaranteed.  They  had  one  or  two  alternative  methods  for 
dealing  with  the  situation  under  consideration,  one  of  which 
would  no  doubt  provide  a  satisfactory  solution.  On  the  rolling 
Stock  side  of  their  business  they  had  been  pretl}  busy  and 
had  carried  OUl  important  contracts  for  railway  stock  for  the 
Underground  railways  of  London,  the  Great  India  and  Pet 
sular  Railway,  and  other  railways.  They  had  also  turned  out 
a  large  number  of  motor  omnibus  bodies  for  the  principal 
London  and  provincial  companies.  This  was  a  class  of  work 
for  which  their  long  experience  as  builders  of  tramcars  and 
horse  omnibuses  and  similar  vehicles  peculiarly  fitted  thi 
and  was  one  in  which  they  had  already  established  a  good 
reputation.  A  gratifying  feature  had  been  the  revival  in  the 
demand  for  electric  tramcars,  i  if  which  they  had  had  a  fair  share 
of  orders  during  the  past  year.  With  regard  to  the  current 
year  he  was  glad  to  say  the  orders  on  their  books  were  well 
tip  to  the  average;  and  although  there  were  some  indications 
of  a  falling  off  in  trade  generally,  he  was  hopeful  that  in  their 
business  the  demand  would  be  maintained  and  that  they 
would  continue  to  make  satisfactory  progress. 

Mr.  B.  S.  Bhoaohurst  seconded  the  motion  and  the  report 
was  adopted  without  discussion. 


Cork  Electric  Tramways  and  Lighting  Co.,  Ltd. 

The  directors'  report  for  the  year  L913  states  that   the  ; 

160,135  and  the  ex;-  'I.     tfter  adding  £1,261 

brought  forward  and  deducting  interest   on  deb  I 
there  remains  a   balance  of   I'M). '27:;.    Of  (his  amount  £6,163 

was    paid     for    the   dividends    on    the   5    per    cent,    ciin 
shares,  £6,500  was  added  to  <•  lepreciation  and  re 

newals,  £1,807  written  off.  and  there  is  to  be  paid  a  3  per 
cent,  dividend  on  the  ordinal  ■.  1,450,  and 

leaving  £1,352  to  carrj  forward  The  Lighting  and  power  busi- 
ness again  shows  satisfactory  progress,  agreements  foi  136 
connections  being  concluded  during  the  year.  The  additional 
connections  represent  a>  total  gain  of  212  kw.  as  against  •!•!'> 
kw.  iii  1912.    The  lighting  and   powi  .ere  £1,894  in 

in    |.  ■  ■  inn-    eai       [  receipts  also  show  an 

of  £71t»,   'in     being  due   to  the  exceptionally   fm« 

summer  of  last  yea*     rl -■   <    mall  decrease  in  the  other 

is.    The  e:,pe  cess  of  1912, 

chit  Bj  owing  to  iii.  price  of  coal,  heavier  mainten- 

ance cha  ■  ■  nt  way,  I  hi 

and    contl  (billions    under    the    Natii  □ 
capital  expenditure  dvtring  the  yeai  amounting  to  £9,450  has 

I   an  additional 

the  increasing 
demand  for  lighting  an  1  power.  Hue  of  the  original  225  kw. 
gem  rating    *  lantled  and  -  the  cost  of  same, 

i]    loops  which 

have    In  ed    with,    have  been   written   off   out  of   the 

i  iation  and  renewals. 

r Traction. I  ,ightit>8  and  power. -^ 

'amps. 

MileB  PatucnK^ri  Av«raga      Cur.      No.  of  No.  of            (eqalvl 

Y«ar.  oopn.  otrrifd.  far**.  mU**ape.  rum.  CQfitoiperSi  connected. 
mil        .    Bfifl       5,8*6,613      l  07n.      MM.tn      86 

1»19       . .     9HI       B.IW.'i.lOa       106d.      698,166       81  2,5'Jfl                1(13,771 

mi  J       ..     9'89       6,86<,a.)9       l'06d.       89.4,691       35  2,665                170,926 
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Anjrlo-.irjrentine  Tramways  Co.,  Ltd. 


LaunrcHton  ami    Mltllri    Blectflc  Mipply  Co..  Ltd. 


Tbk  directors,  in  their  report,  givo  the  rcHiilt  of  the  working  for 
the  year  r.i 1 8  a«  follows :     Gross  reoelptn,  A3  968,199,  lew  working 

expenses  (which  [nolude  various  items  amounting  in  the  aggregate 
to  £150,  000  carried  to  depreciation  renewals  reserve,  In  addition  to 
A847.661  expended  on  ordinary   maintenance),    Al ,969,161,  having 

£994,031,  plug  interest  on  Investments  nnd  deposits,  £30,1 
transfer  fees,  to.,  8668,  and  £9,364  brought  forward,  making 
£1,098,936.  Interest  and  charges  amount  to  8791,130,  nod  aro 
made  up  as  follows  : — To  annuity  to  City  of  Baenoe  Ayres  Tram- 
way s  Co.  (Mm  i ),  Ltd.,  870,660;  4  per  cent,  debenture  etook  Interest, 
£174,060;  4i  per  cent,  debenture  stock  Interest,  £77,480;  6  per 
cent,  debenture  stock  interest,  £316,808  ;  interest  in  London  on 
temporary  loans  and  payments  received  in  respect  of  share  capital 
before  allotment,  £7,108  =  £473,946,  less  interest  on  works  in 
course  of  construction  charged  to  capital,  £98,868,  leaving 
£375,083  ;  sinking  funds  for  redemption  of  debenture  and  share 
capital  (4  per  cent,  debenture  stock,  £34,396  ;  l{  per  cent,  deben- 
ture stock,  £3,646  ;  share  capital  first  and  second  preference  and 
ordinary,  £3,947),  £31,887  ;  first  preference  dividend,  64  per  cent., 
£176,000;  second  preference  dividend,  Si  per  cent.,  £137,500  = 
£791,130.  The  interim  dividend  on  ordinary  shares  for  half-year 
ended  June  30th,  1913,  absorbed  £100,000,  leaving  £132,79(1.  Out 
of  this  balance  the  directors  now  recommend  that  £119  376  be  paid 
as  a  final  dividend  for  the  year  ending  December  Hist,  1913,  which 
with  the  £100,000  paid  as  interim  dividend  is  equal  to  fij  per  cent, 
on  the  total  issued  ordinary  share  capital  of  £3,250,000;  leaving 
£13,421  to  be  carried  forward. 

Subwaysi — The  first  subway  line,  Plaza  Mayo  to  Plaza  Once, 
where,  at  the  terminus  of  the  Buenos  Ayres  Western  Railway,  a 
joint  underground  station  has  been  cotostructed,  was  opened  to  the 
public  on  December  2nd,  1913,  a  distance  of  2  miles  820  yards.  The 
work  in  connection  with  the  construction  of  the  extension  of  this 
line  to  Caballito,  where  it  will  come  up  to  the  surface,  is  being 
rapidly  pushed  forward,  and  it  is  hoped  will  be  opened  for  traffic 
for  the  whole  distance  in  August. 

Arrangements  have  been  made  whereby  150,000  ordinary  ghares 
of  £6  each  have  bpen  taken  up  by  the  present  owners  of  the 
ordinary  share  capital. 

-  The  directors  have  thought  it  desirable  to  charge  the  12  per  cent, 
municipal  tax  to  the  revenue  of  the  year  in  which  the  traffics  on 
which  it  is  caloulated  are  received,  although  the  tax  is  payable  only  in 
the  following  year.  Ab  thischangeof  method  would  onthisoceasion 
have  the  effect  of  debiting  revenue  with  two  years'  tax,  that  of 
1912  and  1913,  the  amount  for  1912  has  been  charged  to  reserve, 
and  the  amount  for  1913  to  revenue,  and  the  ordinary  shareholders 
have  provided  the  amount  taken  from  reserve  in  order  that  the 
fund  may  not  be  reduced.  The  board  have  to  announce  the  deaths 
of  three  of  their  colleagues,  Mr.  Victor  Fris,  president  of  the 
Societo  Financiare  de  Transports  et  d'Entreprises  Industrie) les, 
Brussels  ;  Mr.  T.  Frame  Thomson,  the  deputy-chairman  ;  and  Mr. 
E.  A.  Lazarus-Barlow,  for  15  years  a  member  of  the  board.  These 
three  vacancies  have  been  filled  by  the  election  of  Mr.  Leon  Cassel, 
Mr.  W  .  F.  Hamilton,  K.C.,  and  Mr.  G.  A.  Touche,  M.P. 

The  manager  makes  a  full  report  on  the  work  of  the  year,  which 
was  worse  commercially  than  1912. 

Comparative  Table. 

Receipts  Expenses    Cars 

Ezpen-        Passenger!          Miles     per  mile  per  mile      in 

Tear.      Receipts,    ditura.         carried.               run.           run.  lun.        stock. 

£              it                                                              d.  d. 

1911  2,631  8S6       1,728,928      299,154,885      46,019,328      13  78  836t        2,207 

1912  2  778  802      1,824,021      816  260  097      47,765.667      13'96  849t        2,667 
1918*     2,968,191      1,969,161      342,140,422      60,872,935      13-98  8-58t        2.565 

*  Include*  one  month's  working  of  first  section  subway.  t  Does  not 
Include  credits  or  debits  to  depreciation  renewal  funds. 


Oldham,  Ashton  and  Hyde  Electric  Tramway,  Ltd, 

The  annual  meeting  was  held  on  Friday  last  at  Electrical  Federa- 
tion Offices,  Kingsway. 

Mr.  E.  Gakcke  presided,  and  moved  the  adoption  of  the  report 
(see  Electrical  Review,  page  668).  This  gave  the  following 
figures : — 

1912.  1913. 

Route  miles         9  m.  If.  9  m.  1  f. 

Passengers  carried        6,075,461  6,296,971 

Average  receipts  per  passenger l-SSd.  l-81d. 

Average  working  expenditure  per  passenger      ..            84(1.  -82d. 

Proportion  of  expenses  to  receipts 68%  68% 

Cars  in  stock        46  •  46 

Mr.  J.  Vincent  Kitchener  seconded  the  motion,  and  the 
report  was  adopted. 


Provincial    Cinematograph    Theatres,    Ltd— The 

directors'  report  for  1913  shows  excellent  progress  enabling  a  final 
dividend  of  7^  per  cent,  to  be  paid  on  the  ordinary  shares,  making 
20  per  cent,  for  the  year.  It  is  stated  that  during  the  last  three 
months  the  business  has  been  greater  than  at  any  previous  time 
in  the  company's  existence. 

Calcutta    Electric    Supply    Corporation,    Ltd. — 

The  number  of  units  delivered  to  consumers,  during  the  four 
weeki  ended  February  27th,  1914,  amounted  to  996,763,  compared 
with  790,198  units  in  the  corresponding  four  weeks  of  1913.  For 
the  four  weeks  ended  March  27th,  1914,  the  figures  are  : — 1,125,083 
units,  compared  with  890,782  in  1914. 


Tin.  annua]  meeting  km  held  on  April  7th.  and  the  report  '»fe 

iiikai.  lu.vnw,  pearl  667) wet  edrpted,  Mr  I:  B  I 
who  presided,  laid  that  there  should  be  ■  moon  larger  balance 
available  next  year,  when  they  would  commence  to  boild  up  » 
fund  for  depreciation,  The  oapttal  invented  in  the  concern  wan 
dow  £9,000  After  the  experience  gained  dnrtng  the  year  1918, 
with  dearer  coal  and  inanranoe  and  higher  wagee,  they  suggested 
that,  as  from  midenrnmer,  the  lighting  rat  from  Ml  to 

6d,  pet  unit,  the  power  i  /  unaltered  .'it  :id.    With  very 

few  exceptions,  •'.<!.  was  the  usual  rate  charged  in  the  Went  of 
England,  In  moHt  of  the  (mallei  towns  and  come  of  the  larger 
0QM.  The  chairman  spoke  highly  of  the  cervices  of  the  engineer 
(  Mr.  Willey  )  and  his  staff.  Mr.  Willey's  term  of  engagement  came 
to  an  end  next  September,  and  they  regretted  that  he  had  secured 
another  appointment. 

Mr.  W.  II.  Symons,  the  vice-chairman,  also  referred  to  the 
proposed  increase  in  price.  He  said  that,  on  comparison,  they 
found  thab  every  town  in  Devon  of  anything  approaching 
the  size  of  Launceston  charged  6d.  or  7d.  per  unit  for  their 
electrio  light,  whilst  in  Cornwall  there  were  more  above  than 
under.  He  found,  too,  that  in  several  places  in  the  suburbs 
of  London,  where  tbey  had  populations  of  from  50,000  to 
70,000,  the  price  wae  6d.  per  unit.  He  felt  the  time  had 
come  when  they  must,  in  justice  to  their  shareholders  and 
to  others  as  well,  work  this  as  a  commercial,  and  not  a  philan- 
thropic undertaking,  and  they  considered  that  with  a  judicious  use 
of  the  electrio  light  on  the  part  of  the  consumers,  the  price  would 
compare  very  favourably  with  the  price  of  gas. 


Oriental  Tele)  hone  and  Electric  Co,,  Ltd. 

The  directors'  report  frr  the  year  ended  December  31st  last  states 
that  including  £33,335  brought  forward  from  December  31st, 
1912,  and  after  deducting  the  interim  dividends,  paid  November 
1st  lai-t,  on  the  preference  and  ordinary  shares,  and  makii  g  the 
necessary  provision  for  redemption  of  the  debenture  stock  and 
other  charges,  the  amount  to  be  dealt  with  is  £65,213.  The 
direotors  recommend  a  final  dividend  of  3  per  cent,  (.less  income- 
tax)  for  the  year  on  the  preference  shares,  requiring  £1,500;  a 
final  dividend  of  6  per  cent,  (free  of  income-tax)  en  the  ordinary 
shares,  making  10  per  cent,  for  the  year,  requiring  £10,759  ;  trans- 
ferring to  reserve  account  £5,0C0  ;  to  staff  penskn  fund  £2,000  ; 
and  carrying  forward  £45,964.  The  company's  own  exchanges  ah 
show  increased  revenues,  and  the  number  of  new  subscribers  has 
reached  a  record  duriner  the  past  year  ;  similar  increases  in  both 
subscribers  and  revenue  have  also  been  recorded  by  all  the  sub- 
sidiary companies.  The  Bombay  Telephone  Co.,  L'd.,  have  increased 
their  dividend  from  10  to  12  per  cent.,  and  the  Bengal  Telephone 
Co.,  Ltd.,  their  dividend  from  6  to  7  per  cent.  The  Telephone  Co. 
of  Egypt,  Ltd.,  and  the  China  and  Japan  Telephone  and  Electric 
Co.,  Ltd.,  have  paid  their  previous  rates  of  10  and  5  per  cent,  re- 
spectively. To  meet  increasing  business,  considerable  extension 
and  reconstruction  work  is  in  progress  at  Singapore,  the  effect  of 
which  will,  it  is  hoped,  show  an  important  improvement  in  the 
revenue  at  that  branch  during  the  current  year.  The  new  pre- 
mises of  the  company  in  Fort  Louis,  Mauritius,  are  approaching 
completion  ;  subscribers  continue  to  join  the  Central  Exchange  in 
good  numbers,  and  a  email  sub-exchange  has  been  opened  at  Roee 
Hill.  The  directors  have  purchased  during  the  year  £7,930  of 
Consols,  bringing  the  holding  up  to  £20,000. 


Willans  &  Robinson,  Ltd.  —  For  the  year  ended 
December  31st,  1913,  the  directors  report  a  net  profit  of  £8,782, 
after  payment  of  debenture  interest,  provision  for  depreciation  of 
stocks,  and  the  proper  upkeep  of  Queen's  Ferry  Works.  Warrants 
are  being  issued  on  30th  inst.  in  respect  of  the  dividends  on  the 
"  A  "  and  "  B  "  preference  stocks,  and  also  in  respect  of  the  interest 
on  the  outstanding  funding  certificates.  A  dividend  at  the  rate 
of  10  per  cent,  per  annum  is  recommended  on  the  ordinary  shares, 
leaving  a  balance  of  £1,679.  In  view  of  the  large  amount  by 
which  the  Rugby  plant  and  premises  were  depreciated  during  the 
year  under  review  in  connection  with  the  share  capital  reduction, 
the  directors  consider  no  need  exists  for  further  provision  in  these 
accounts.  The  year's  operations  were  adversely  affected  by  a 
strike  in  the  foundry,  which,  in  itself,  covered  a  period  of  some 
three  months.  Important  contracts  for  both  steam  turbine  instal- 
lations and  Diesel  oil  engines  were  concluded  during  the  year,  and 
the  business  in  hand  for  these  classes  of  machinery  and  in  other 
lines  is  promising.  The  meeting  will  be  held  at  Rugby  on 
April  30th. 

Rawsgaie  ant!  Distric    Electric   Supply  Co.,  Ltd. 

— The  directors.'  report  lor  1913  shows  that  molud.i  g  £762  brought 
forward  the  gro^s  pronjt*  »n  cum  to  £4,4f.4,  bnd  after  allowing  for 
interest  at  the  rate  ot  5  per  cent,  per  annum  on  outstanding 
accounts  due  to  the  contractors,  there  is  a  bai  ce  of  £3,034. 
After  declaring  a  dividend  of  5  per  cent.,  and  placing  £l,0u0  to 
the  reserve  account,  £1,034  remained  to  be  carried  forward. 
During  the  year  3,916  ordinary  shares  were  issued  and  fully 
paid  up. 

Telephone  Co.  Of  Egypt,  Ltd.— The  directors  re- 
commend a  dividend  of  6  per  cent.  (6s.  per  share),  free  of  income- 
tax,  on  the  preferred  and  celeried  shares  for  the  half-year  to 
December  31st,  making  10  per  cent,  for  the  year.  £142,242  is  to  be 
carried  forward. 
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Bromley  Electric    Lifht    and    Power   Co.,  Ltd. — 

Mr.  F.  E.  Oripper  presided  at  the  annual  meeting  held  recently. 
He  caiil  that  tke  company  was  making  steady  progress.  The  lamp 
connections  had  increased  by  nearly  8,000,  which  was  7  per  cent. 
Sale  of  current  increased  by  £450  or  3  per  cent.  Costs  advanced 
by  £306.  They  had  reduced  the  price  of  current  for  heating  and 
cookmg  t°  1 4 »i-  per  unit,  and  a  demonstration  given  two  or  three 
months  ago  had  produced  very  satisfactory  results.  Their  shares 
in  the  Chislehnrst  Co.  only  paid  them  3  per  cent,  this  year  as  com- 
pared with  1  \  per  cent,  last  year,  this  being  eauped  by  lessened 
consumption  in  large  houses  which  now  used  the  metal-filament 
lamp.  They  wpre  able  to  recommend  7  per  ctnt.  dividend,  an 
increase  on  the  figure  which  they  had  paid  for  many  years,  namely, 
It  per  cent.  They  had  set  aside  to  general  reserve  £4,O00,  making 
that  fund  K  42,000,  or  over  30  per  cent,  of  the  entire  capital. 

City   Electric  Liffht  Co.  (Brisbane),  Ltd.— In  their 

report  for  the  year  ended  January  31st,  1914,  the  directors  state 
that  after  making  additions  to  the  franchise  and  purchase  sinking 
fund,  accident  insurance  fund,  and  renewals,  replacements  and 
contingencies  account,  and  also  writing  off  £8,000  from  the  Ann 
Street  etuion,  there  remains  a  credit  balance  £18,994,  plus  the 
balance  brought  forward  making  £20  447.  An  interim  dividend 
was  paid  in  September  amounting  to  £9,342,  and  further  dividends 
were  payable  on  March  18th  of  3  per  cent,  on  the  preference  shares 
and  8J  per  cent,  on  the  fully  paid  ordinary  shares,  and  0J  per  cent, 
on  the  contributing  share*.  The  balance  remaining  to  be  carried 
forward  is  £1.2(18.  Although  the  capital  expenditure  has  increased 
during  the  year  by  about  £30,000  for  additional  plant,  no  return 
has  been  yet  received  from  it.  As  this  plant  is  almost  completed 
the  directors  expect  to  receive  the  full  benefit  in  the  near  future. 

Bell  Telephone  Co.  of  Canada. — The  gross  earn- 
ings for  1913  amounted  to  8,850,400  dols.,  an  increase  of  1,212,100 
dols.  After  deducting  expenses  and  writing  off  1,680.000  dols. 
against  depreciation  there  remains  a  net  revenue  balance  of 
2,215.300  dols ,  an  improvement  of  335,100  dols.  The  dividends, 
amounting  to  8  per  oent.  require  1,289,800  dols.,  leaving  a  surplus 
of  508,700  dols.  ;  49,100  dols.  has  been  transferred  to  reserve,  and 
454. f«00  dols.  added  to  surplus  brought  forward  from  1912,  gives 
a  total  of  907.800  dole,  to  be  transferred  to  the  1914  account. 
30,918  subscribers  have  been  added  during  the  year,  the  total 
number  of  telephones  now  in  use  being  223,666.  7,977  miles 
of  wire  were  added  to  the  long-distance  system  in  1913. 

Isle  of  Wight  Electric  Light  and  Tower  Co.,  Ltd. 

—  The  annual  meeting  was  held  recently  at  Ryde.  Mr.  F.  E. 
Gnpper  presiding.  The  chairman  said  that  8,(  00  33- watt  lamps 
had  been  added,  and  the  receipts  from  sale  of  energy  had  advanced 
by  £452,  which  was  less  than  they  might  have  expected  from  the 
increase  in  lamp  connections — the  metal- filament  lamp  was  the 
cause.  The  coal  bill  alone  was  £478  more  than  for  the  previous 
year,  and  the  result  was  £179  less  profit.  After  paying  debentnre 
interest,  Jtc,  they  had  £1,128  more  than  last  year  to  deal  with, 
and  recommended  a  dividend  of  2J  per  cent.,  as  against  2  per  cent, 
a  year  ago.  A  steady  improvement  in  the  businets  was  in 
pronpect. 

Birkdale   District    Electric  Supply  Co.  Ltd.— The 

directors'  report  for  1913  states  that  the  capital  fxpenditure 
account  has  been  increased  by  £3,209  to  £45,049.  The  revenue 
was  £0.475,  an  increase  of  £154.  The  directors  recommend  a 
dividend  of  9  per  cent,  on  the  ordinary  shares,  carrying  forward 
£315.  A  new  350-KW.  steam-driven  set  has  been  installed,  and  a 
new  boiler  is  on  order. 

Brazilian   Traction,  Light  and  Power  Co.,  Ltd. — 

The  directors  have  declared  a  dividend  of  1J  per  cent,  on  the 
ordinary  capital  stock. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
The  Stock  Exchange  seems  destined  to  misfortune,  and  one  thing 
after  another  dogs  the  footsteps  of  business  to  such  an  extent  that 
confidence  is  waylaid,  hope  frustrated,  and  cheerfulness  well-nigh 
pulverised. 

On  this  evening  of  writing  it  is  Mexico  which  is  playing  the 
part  of  bad  fairy  to  the  markets  at  large,  the  Stock  Exchange 
straining  its  ear  to  catch  the  first  sound  of  fighting  between  that 
country  and  the  United  States.  The  life  of  the  Austrian  Emperor, 
too,  is  declared  to  be  hanging  in  the  balance  ;  and  though  he  is 
an  old,  old  man,  the  actual  event  itself  would  probably  disturb 
European  politics  to  a  mild  extent.  These  are  two  of  the  principal 
considera*ions  weighing  down  markets,  prices  and  bullishness. 
Fortunately,  they  have  only  slightly  affected  the  departments  with 
which  these  notes  deal  in  particular,  Mexican  issues  excepted. 
Most  Mexican  securities  are  flat. 

To  hands  more  clever  and  technical  must  be  left  the  analysis 
of  the  report  presented  to  the  London  County  Council  by  Messrs. 
Merz  and  McLellan  on  the  subject  of  London  o  electricity  supply. 
It  is  only  with  the  influence  upon  the  Stock  Exchange  market  that 
thin  column  is  concerned,  and  this  can  be  stated  as  favourable. 
There  is  diversity  of  opinion  as  to  whether,  after  all,  the  existing 
state  of  affairs  were  not  better  left  undisturbed,  but  the  principal 
consensus  of  opinion  certainly  appears  to  lie  with  those  who  claim 
that  London  DDfrht  to  )»e  nupplied  with  its  electric  j>ower  through 


the  agency  of  one  central  undertaking  or  body,  which  ought  to  be 
some  other  than  the  London  County  Council.  That  something  will 
be  done  is  accepted  as  manifest,  and  this  is  hailed  as  a  bull  point 
for  the  market,  since  any  arrangement  at  all  is  expected  to  advan- 
tage the  companies.  Prices  of  the  shareB,  therefore,  keep  firm, 
City  and  County  Ordinary  showing  small  losses.  The  depression, 
in  markets  all  round,  passes  over  electric  lighting  quotations,  and 
once  again  the  sellers  are  in  the  position,  in  many  cases,  of 
being  able  to  obtain  something  better  than  the  middle  prices  if  they 
wish  to  realise. 

The  Home  Railway  market  has  been  glum.  Prices  having  gone 
done  on  the  trouble  which  broke  out  on  the  South  Yorkshire  coal- 
fields, not  only  failed  to  recover  when  that  difficulty  was  settled, 
but  receded  still  further,  the  depression  in  Consols  being  the 
principal  contributory  factor.  Metropolitans  and  Districts 
weakened,  and  Inderground  Electric  issues  lost  a  little  of  their 
previous  sharp  rises.     The  Income  Debentures  are  1  J  down. 

Rumours,  as  curious  as  they  are  vague,  are  in  quiet  circulation 
to  account  for  ihe  recent  pronounced  strength  in  the  shares  of  the 
Underground  Electric  Railways  Company.  The  London  General 
Omnibus  Company,  it  is  patent  to  all  Londoners,  is  doing  a  mag- 
nificent business,  but  the  traffic  receipts,  good  as  they  are,  scarcely 
appear  to  be  bo  remarkable  as  might  be  expected.  It  would  be 
possible,  of  course,  for  the  company  to  woik  some  of  the  most 
paying  routes  by  means  of  the  'buses  of  concerns  allied  to  it, 
thereby  in  some  degree  disguising  the  full  measure  of  its  own 
prosperity  ;  though  probably  this  theory  would  not  have  been  put 
forward  at  all  had  it  not  been  for  the  faot  that  the  'bus  company's 
receipts  do  not  seem  as  impoBing  as  might  have  been  suppoted. 
Apparently  there  is  a  strong  party  accumulating  the  £10  shares  ; 
ana  while  the  offering  of  ndvice  as  to  such  speculative  things  as 
these  shares  lies  outside  the  province  prescribed  here,  it  may  per- 
haps be  no  offence  to  suggest  that  holders  of  these  shares  should 
by  all  means  keep  them,  since  in  days  to  come  they  may  do 
better  out  of  them  than  they  can  at  present.  By  the  89n  e 
token,  London  and  Suburban  should  benefit  indirectly  ;  in  faot, 
the  whole  of  the  group  might  be  expected  to  share  to  a  larger  or 
smaller  extent  in  the  abounding  prosperity  of  one  of  its  members. 
The  Central  London  Assented  stocks  have  each  gained  a  point. 
London  United  Tramways  Debenture  stock,  however,  weakened  to 
60,  and  Metropolitan  Eleotric  Trams  First  Debenture  stock  is  a 
little  easier. 

Brazilian  and  Canadian  conditions  remain  none  too  hoppy,  and 
they  are  reflected  in  falls  in  such  things  as  Sbawinigan  Water, 
Canadian  Generals,  Montreal  Light  and  Power,  Rio  Tramway 
bonds,  and  so  on.  Montreal  shares  stand  at  a  figure  at  which  it 
requires  little  demand  or  supply  to  move  the  price  five  points  at  a 
time.  This  week  it  is  Supply  that  has  been  the  more  prominent. 
Adelaide  Supply  Preference  shares  are  better,  rising  {  to  5}.  No 
change  has  occurred  in  the  nominal  quotation  of  Vera  Cruz 
Debenture  stock,  althongh,  of  course,  it  is  doubtful  whether  any 
reasonable  amount  could  be  Bold  at  the  existing  quotation.  Anglo- 
Argentine  Tramway  Debenture  stocks  are  good  on  a  report  showing 
further  remarkable  progress. 

The  Telephone  group  is  quietly  firm,  with  small  rises  in  Eastern 
Ordinary,  Eastern  Extension  shares  and  Anglo-American  Telegraph 
Preferred.  Marconi's,  however,  developed  fresh  flatness,  following 
upon  the  fall  brought  about  by  the  unsatisfactory  results  achieved 
by  the  American  Company.  Stale  bulls  have  been  getting  out, 
but  observers  notice  that,  even  eo.  the  market  seems  to  be  none  too 
well  supplied  with  shares.  West  India  and  Panama  fell  ,;,B,  which 
raises  the  return  on  the  money  to  5J  per  cent.  Globes  are  a 
little  easier.  The  Indo-European  Company  has  declared  its  regular 
dividend,  making  13  per  cent,  for  the  year  ;  this  rate  has  been 
maintained  since  1904,  and  the  distributions  are  made  free  of 
income-tax.  The  shares  rose  10s.  Oriental  Telephones  are 
unaltered  on  the  dividend  declaration,  making  10  per  cent,  for 
the  year.     Some  people  looked  for  more. 

Brush  Debentures  are  still  one  of  the  principal  features  of 
strength  in  the  manufacturing  group.  The  Firsts  have  risen 
4  points,  the  Seconds  2 — the  demand  is  due,  of  course,  to  the 
progressive  report,  upon  which  comment  was  made  last  week.  At 
the  meeting,  the  chairman  spoke  hopefully  of  a  new  turbine.  The 
disappointment  felt  with  the  Babcock  &  Wilcox  dividend  of  16  per 
cent.,  instead  of  the  20  per  cent,  which  optimists  had  hoped  for,  is 
now  subsiding,  and  the  price  has  recovered  about  2s.  a  share.  The 
company  occupies  a  splendid  financial  position,  and  the  board 
earns  commendation  from  the  most  austere  critic  by  virtue  of  its 
policy  of  fortifying  reserve  funds  and  the  like. 

Small  falls  occurred  in  British  Aluminium  Preference  and  Dick, 
Kerr  Preference.  Oeneral  Electric  Debenture  stock  hardened  to 
87  on  the  heavy  over-subscription  for  the  Company's  new  issae  of 
shares  :  the  Ordinary  have  risen  to  22s.  6d.  premium,  the  Pre- 
ference are  about  2s.  6d.  premium.  An  issue  of  Ilendon  Electric 
shares  was  placed,  semi-privately,  with  no  difficulty  at  all,  and  the 
price  has  been  Bteadily  creeping  up.  The  new  South  London  Pre- 
ference can  be  pold  about  6s.  premium,  or  more,  and  other  new 
isuies  in  this  market  are  holding  their  premiums  robustly  enough. 
The  irise  in  the  price  of  raw  rubber  to  3s.  a  pound  attracted  a 
little  academic  attention,  but  the  Stock  Exchange  market  was  none 
too  certain  of  the  reason  for  this  advance,  and  prices  in  the  share 
market  have  moved  only  languidly.  In  the  Armaro,  nt  section, 
the  allotments  of  the  new  Vickers  shares  are  now  out,  and  the 
price  for  the  letters  of  allotment  is  5s.  for  cash. 

The  heaviest  fall  in  Mexicans  has  occurred  in  the  Light  and 
Power  issues,  the  Common  shedding  3.  the  Preferred  64 ,  and  the  bonds 
3  and  2  points  for  firsts  and  seconds  respectively.  Mexico  Trams 
dropped  4,  Monterey's  2,  and  so  on.  With  the  crisis  more  acute 
than  ever,  prices  in  the  very  nature  of  things  have  become  almost 
nominal. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.-HOME. 


Bath  Trams,  Pref.  Ord 

Do.     6%Pref 

Do.    41%  Deb 

Brit.  Eleo.  Trao,,  6  %  Pref.       . . 

Do.        Do.  Deferred 

Do.        Do.  6  %  Cam.  Pr'f. 

Do.  7  %  Non-Gum.  Pr'f. 

Do.  6  %  Perp.  Deb.     . . 

Do.  4)  %  2nd  Deb.       . . 

Central  London  Railway,  Ord. . . 

Do.    Qtd.  Assented 

Do.    Pref 

Do.    Qtd.  Assented      .. 

Do.    Def 

Do.    Qtd.  Assented 

Do.    4%  Deb 

City  &  8.  London,  6%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.       Do.         1901      .. 

Do,        Do.  1908      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4%  Deb 

Lanoasbire  United,  6  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6%  Cum.  Pref. 

Do.  Do.    4J%  1st  Deb.  .. 


1110 
11X1 
KM) 
UK) 
1(K) 
KM) 

100 
100 

too 

lm 
100 

KM) 
KM) 
KM) 
100 
100 
100 


100 
100 

1 


Dividends 
for 


Closing 
Quotations 
April  21st. 


v- A. 


80  —  99 
68  —  69 
98  —  96 

79  —  83 

67  —  63 
83  —  84 

68  —  78 
83  —  86 
40  —  46 

80  —  8Q 
97  —  99 
96  —  97 
91  —  94 
(9  —  92 
89  —  92 
88-90 

J-  i 
66  —  70 

2—21 
78  —  78 
87  —  89 

A-    ■% 

78  —  83 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

£  s.  d. 

Mil 

6  18    4 

6    0    0 

6  i6    6 

6    1    8 

6    10 

6    9    9 

4  16    9 

+  1 

4  15    3 

6    9    7 

+  1 

4  14     8 

4    9    0 

+  1 

4  17    7 

4    0  10 

6    3    1 

6    6    6 

6    8    8 

6    8    8 

4    9    0 

8    0    0 

6    8    7 

6    0    0 

+2 

6    2    7 

6  12    4 

6  19    0 

6    8    6 

London  Eleo.  Railways,  4  %  Dob. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Consol.  .. 

Do.    Surplus  Lands 

Do.    8*%  Deb 

Do.    8}  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  Distriot  Ord. 

Do.    6  %  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien 

Do.    4J%  First  Pref 

Do.    8J  %  Otd 

Metro.  Flee.  Trams,  41  %  Deb, 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    41%  Deb 

South  Metro.  Trams,  6  %  Pref, 

Do.    4  %  Deb 

Underground  Eleo.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb, 

Do.    41  %  Bonds 

Do.     6  %  Income 
Yorkshire  (West  Riding).  Ord. . . 

Do.    6%  Pref 

Do.    41%  Deb 


KMJ 
KM) 
100 
100 
LOO 
100 
100 
KM) 
11)0 

too 
1 
1 

too 


1/- 

100 
100 

loo 
6 


DMAndi 

for 


Oscatai 

Quotation! 
April  21st. 


90  —  12 
58  —  62 

4u-  m 

68  —  66 

tn  -  m 

82  —  84 
M  -  ■ 
28*—  S9 
188"— 141 
93  —  96 
97  —  99 
84  —  87 
74  —  76 
88  —  91 
861—  881 

«-     i 

66  -  70 
81-    Bi 

114-116* 
991-1011 
90  —  91 


kl«»  }'r-tm 
*■  or  Yield 
Fall       p.o. 


1 


£  id. 

4     7  0 

6    9  0 

8  17  0 

4     4  7 

I  U  7 

4    8  4 

4    6  4 

Nil 

4     6  1 

4     4  8 

4    0  10 

6    8  6 

4  12  1 

4  17  8 

6  18  0 

7  12    8 
6    8    6 

8  0    0 
6  14    4 

Nil 

Nil 
6    3    5 
4    8    8 
6  11  10 

Nil 
4     4     8 
6    4    8 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo- Arc.  Trams,  1st  Pref, 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    41%  Deb 

Do.    6  %  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref, 

Do.    4J%  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traotion,  Light  and  \ 
Power  j 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    41%  Deb 

B.  Columbia  Eleo.  Rly.,  Dcf.    . . 

Do.    Pref.  Ord 

Do.    6  %  Pref 

Do.    4*  %  1st  Mort.  Deb.       . . 

Do.    41  %  Vancouver  Deb.    . . 

Do.    41%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%Pref 

Do.    41%  Deb 

Cape  Electrio  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Eleo.  Trams   .. 

Do.    6%  A  Deb 

Do.    6%BDeb 


6 

6 

It 

% 

100 

4 

4 

100 

44 

*h 

100 

6 

6 

100 

6 

5 

10 

A 

6 

100 

4* 

44 

100 

6 

6 

$100 

6 

6t 

5 

8 

8 

5 

6 

5 

100 
100 

2 

4 

100 

fi 

6 

100 

6 

6 

40 

44 

47 

100 

*\ 

** 

100 

4+ 

4 

5 

n 

94 

5 

t> 

6 

100 

44 

44 

1 

5 

b 

6 

6 

6 

100 

4 

4 

100 

5 

B 

$1000 

5 

6 

1 

N 

100 

6 

5 

100 

U 

48-  H 

6  12  10 

4A-  4T% 
921—  941 

6    0    7 

t     4     -: 

98  -101 

+  1 

4     9     0 

961—  981 

6    16 

108  —106 

4  14    3 

101—  111 
941-  961 

5    4    4 

4  13    8 

98  —100 

6    0    0 

83  —  85 

7     1     2 

71—    8 

5    0    0 

*h-    6| 

4  13    0 

98  —101 

4     9     1 

117  —121 

6  12    4 

105  —109 

6  10     1 

101  —105 

4  15    2 

96  -£9  xd 

4  11     1 

94  —  93 

IIS    0 

931—  951 

4     9     1 

7-74 

6    6    8 

6—61 
97  —  100 

4  15    3 

+  1 

4  10    0 

1-    i 

61-    61 

6  13    4 
4  10  11 

91  -  96 

4     8    4 

89  —  93 

6    7    8 

931—  971 

5    2    6 

0  -      A 

Nil 

86  —  90 

6  11    1 

10  —  20 

Nil 

La  Plata  Eleo.  Trame,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.,6%  Cum.  Pref. 
Eleo.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  . .        . . 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6%Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      .. 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    4J%  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. 1 
6  %  Bonds  I 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,  Lt.  and  P.  i 
6  %  1st  Deb.  J 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Eleo.  Rly.,  41  %  Deb. 


1 

1 
1 

T 

6 

6t 

1 

8 

6 

100 

5 

6 

6 

« 

6 

100 

5 

6. 

100 

fi 

5 

$1000 

6 

6 

$100 

7 

7 

6 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

6 

6 

6 

6 

100 

44 

44 

5 

6 

100 

6 

6 

$500 

5 

6 

100 

6 

6 

100 

5 

5 

6 

7 

7 

6 

8 

6 

100 

6 

5 

100 

44 

44 

-1 


S  0 

4  7 

5  1 

6  0 
6  14 
4  17 


0 
0 
4  19  6 

6  *6  6 

7  4  7 
11  8  6 

6  13  4 

6  8  8 

6  9  1 

4  12  9 

5  10 

6  9  3 

4  19  0 

6  8  8 

5  3  0 

6  16  7 

5  14  3 

6  2  0 
4  14  3 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.— HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44  %  Deb.  Stook 
Brompton  &  Kensington,  Ord.  . . 

Do.    7  %  Cum.  Pref 

Central   Electrio  Supply,  4  %) 

Guar.  Deb.  j 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.     "  City     Undertaking  "  1 
44  %  Cum.  Pref.  / 

Do.    Do.    4%  Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    5%  Deb 

Do.    44  %  Seoond  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    41  %  Seoond  Deb. 
Edmundson's,  Ord.  ..        ., 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.   . . 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    44%  First  Deb 


10 

6 

7 

10 

44 

44 

10 

A 

fi 

Stook 

44 

44 

6 

10 

10 

6 

7 

7 

100 

4 

4 

6 

6 

6 

6 

44 

44 

6 

44 

44 

100 

4 

4 

6 

6 

5 

Stook 

44 

44 

10 

9 

1(1 

10 

fi 

fi 

Stock 

6 

6 

100 

«4 

44 

10 

fi 

7 

10 

fi 

fi 

Stock 

St 

M 

8tock 

44 

£3 

6 

fi 

A 

6 

100 

44 

44 

6 

fi 

fi 

6 

6 

5 

100 

44 

44 

10  —  11 

9—10 
101-  113 
95  —  98 
8J-  91 
8i—     8| 

914-  941 

4f-  £1 
4§-    6 

44-  44 
92  -  91 
41-  6 
97  -100 
161-  174 
12 j-  ISf 
116  -120 
100  -103 
111-  151 
llg-  12| 
103  — 1C6 
100  —103 

t-  4 

18-    2 

84  —  87 
43-  4f 
4J-    4| 

93-95 


6    7    4 

4  10    0 

5  11    7 

4  11     9 

6    8     1 

4     0    0 

4     4     8 

5  11     7 

+  A 

4  10    0 

+  A 

5    0    0 

4    6    1 

5    0    0 

4  10    0 

-* 

5  14    3 

4    7    8 

4    7    4 

4    8     1 

-4 

6  14    8 

4  19    0 

+  4 

4    6    S 

4    7    5 

Nil 

7    12 

5    8    6 

6    3    1 

5    5    3 

4  14    9 

Hove 

Kensington  &  Knightsbridge,  Ord. 

Do.    4%  Deb 

Kent  Eleo.  Power,  4*  %  Deb.  . . 
London  Electric,  Or3 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb.  . . 
Metropolitan  ..         ..         ,. 

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    34  %  Mort.  Deb 

North  Metropolitan  Power  Sup- 1 

ply,  6  %  Mortgages  (Red.)  J 

Notting  HU1, 6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    84%  Deb 

South  London,  Ord.         . .        . . 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.  4*  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb,  . . 
Westminster,  Ord 

Do,    44%  Cum  Pref 


6 

8 

9 

6 

8 

9 

Stook 

4 

4 

Stock 

a 

% 

44 
3 

6 

fi 

H 

Stook 

4 

4 

6 

4| 

41 

6 

4J| 

44 

Stook 

44 

44 

Stock 

84 

4 

100 

6 

6 

10 

6 

A 

6 

7 

7 

6 

10 

12 

6 

7 

7 

100 
4 

St 

&4 

64 

100 

6 

6 

1 

7 

7 

100 
£3 

Nil 

44 

5 

HI 

4 

100 

44 

44 

5 

10 

10 

6 

44 

44 

81-    9 

74—    8 

90  —  92 

76  -  iO 

18-    13 

n-  6* 

92  —  96 

8|-     31 

41—     5 

. 

97  -10O 

83  —  86 

98  —101  xd 

91-  101 

51|-   6A 
91-    9| 

61-74 

63-86 

2|-     84 

98  -101 

li3*-     1& 

T97f 

a|-    8xd 

85  —  88 

8J-    8? 
6A-    &A 

6    0 
5  12 

4  7 

5  12 

5  2 

6  17 

4  4 

5  16 
I  4  10 

4  10 
4     1 


4  19  1 

6  14  8 
6  11 

6    3  1 

4  18  8 

4     1  4 

6  10  4 

4  19  0 

6    6  8 

4  12  4 

6  13  4 

6  12  3 

6  14  3 

4     4  9 


*  Unless  otherwise  state d,  all  shares  are  tolly  paid.       t  Interim  Dividend.        [  And  Funded  Certs. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Stock 

Share. 

for 

6 

6 

6 

5 

Hi 

6t 

S 

6 

5 

100 

6 

6 

lioo 

7 

8 

$100 

1 

7 

5 

7 

100 

5 

6 

100 

6 

6 

100 

5 

6 

$500 

6 

6 

10/. 

Nil 

1 

6 

6t 

$500 

5 

5 

5 

Nil 

100 

e 

5 

5 

6 

$100 

4 

4t 

$100 

1 

7 

h 

5 

100 

6 

6 

Closing 
Quotations 
April  21st. 


Rise 

Present 

+  or     Yield 

Fall       p.o. 

— 

+  ft 

5  11    7 

5    6    3 

4  15    8 

6    8    0 

—2 

7     1     7 

-1 

6  13  10 

7  12    0 

6  11     1 

8  14  10 

6    6    5 

6    4    9 

Nil 

10  11  10 

4  16    2 

4  14    0 

-2 

7    7    1 

-2 

-  6* 

9    9    2 

—a 

6    6    0 

-2 

7    9    8 

Stock 

or 
Share. 

Dividends 
for 

100 

1912. 
6 

1913. 
6 

$100 

9 

lOt 

$500 

5a 

(a 

Stock 
Do. 
Do. 

10 
6 
5 

'6 

6 

100 

4ft 

4ft 

$100 
$500 
Stock 
Do. 

5J 

6 
44 

ij 

6 
6 

44 

H 

100 

6 

6 

1 

6 

6 

100 

6 

6 

Closing 
Quotations 

April  21st. 


Rise 
+  or 

Fall 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5  %  Pref 

Calgary  Power,  1st  Mort.  Bds. .. 
Canadian  On.  El.  Com 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5  %  Deb 

Rlec.  Lt.  and  P.  of  Cochabamba,  I 

6  %  Bonds  I 

Eleo.  Supply  Viotoria,  6  %  1st  1 

Mort.  Deb.  I 

Elec.    Dev.   Ontario,   6  %   1st  i 

Mort.  Bonds  I 

Kalgoorlie  Eleo.  P,  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  6%  G.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 

Do.    6  %  2nd  Mort.  Bonds    . . 


6i-  5| 
7|-  8 
5-64 
90*-  92} 
109  —113 
118  -123 

a-    a 

87  —  90 
87  -  89 
91  —  94 
93J-964 


102  -104 

losf^ioei 

63  -  68 
36-41 
70  -  74 
7S  -  80 
63  —  67 


Monterey  Ely.,  Light  &  Power, ) 

6  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal, ) 

6%  1st  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6  %  Deb.  Stock 
Roy.  Eleo.  Co.,  Montreal,  44  %  1 
1st  Mort.  Deb.  J 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    4J  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  6  % ) 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  I 
1st  Mort.  6%  Gold  J 


133  - 
107  - 
10U 

95l 


966 
108 
108 


1C34 
■974 


3-     §8 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcook  &  Wilcox 

Do.    Pref 

British  Aluminium,  Ord, 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  .. 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref.  

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brash,  7  %  Pref 

Do.     5  <¥  Prior  Lien  Deb. 

Lo     4J%Deb 

Do.    44  %  8econd  Deb, 
Calender's  Cable 

Do,     Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

6 

R 

1 

16 

16 

1 

6 

6 

1 

6 

1 

6 

6 

100 

6 

6 

100 

5 

E 

6 

10 

IS 

6 

6 

6 

100 

'! 

H 

100 

2 

Nil 

6 

100 

4 

4 

100 

6 

8 

1 

2 

Nil 

100 

6 

E 

100 

4A 

\l 

100 

3 

6 

16 

6t 

6 

6 

6 

100 

44 

44 

1 

20 

V'A 

100 

44 

44 

§1-   11 
1-    % 

\l-    i£xd 

96  -  99 
88  —  93 

9i—    9? 

6J-    6§ 

101  —104 

92  -  94 

1ft-     1* 
73  —  75 
100  —108 
2/-  -8/. 
8/-  —8/6 
0-      i 
80  —  85 
46  —  50 
28  —  82 
llj—  124 
5  —    6J 

97  -1C0 
2|—    2g 

104  —107 


1 
8    5    0 

6  17    2 

+  & 

6     1     5 

4    8    6 

4  11     4 

6    8    0 

6     1     0 

6    7    6 

6  13     4 

4  14     1 

4    6    9 

4  15    9 

6  13    4 

6    6    8 

6  16    6 

Nil 

Nil 

Nil 

5  17    8 

4  4 

9    0    0 

+  2 

14     1     4 

6    0    0 

4  16    6 

4  10    0 

4     4     1 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do,     fully  paid     ..        .. 

Do.    4%  Deb 

Do.    6  %  8econd  Deb.  . . 
Electric  Construction 

Do.     Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Eleotrio,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &    Robinson,  4  %  1st  1 

Mort.    Deb J 

Do.    B  4%  Cum,  Pref, 


100 

1 

6 

Nil 

6 

1 

6 

6 

5 

Nil 

6 

Nil 

100 

4 

4 

100 

5 

6 

1 

6 

1 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

15 

20 

6 

44 

44 

100 

ik 

44 

10 

74 

74 

10 

6 

6 

12 

20 

20 

100 

4 

4 

100 

4 

4 

100 

\-  l\ 


92 

101- 

85  - 
184- 

4ri>- 

101  - 

104- 

82- 


I-    7. 

-  94 

104 

■  t9 
144 

6^ 
103 
•  Hi 

■  94 


TELEGRAPH    AND    TELEPHONE    COMPANIES. 


Amazon  Telegraph  .. 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  •  Portuguese   Tel.,   6   %\ 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  44  %1 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    8J  %  Pref.  Stock 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.     4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo  European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

4* 

44 

Stock 

6 

n 

$101 

8 

8 

$ir00 

4 

4 

Stock 

H 

8 

Do. 

6 

8 

Do. 

30/. 

30/- 

100 

6 

5 

5 

8 

Stock 

4 

4 

10 

6 

6+ 

10 

10 

10 

5 

4 

4 

6 

10 

10 

10 

4 

4 

100 

44 

44 

Stock 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

6t 

10 

6 

6 

10 

20 

20 

26 

18 

13 

$100 

6 

6 

$100 

4 

4 

5f-  61 
94  -  97 

123  -126 
92  -  95 
64  -  67 

1094-1104 
28|-  24j[ 

1C2  —104 


15?-  16| 
8*-  4 
74-  8 
6§-  74 
97  —  99 
188  -186 
774-  794 
96  —  08 
124-  13 
944  -  96* 
11  -  114 
124-  13 
82-84 
684-  6<>i 
85  -  88 
70  -  78 


4-1 

+  i 


+  * 


4  16 

6  5 
4  17 
6  8 
6  19 
6  0 
6  6 
6  12 


4  8  0 

5  4  4 
4  12  4 

6  17  8 
6  7  4 
6  18  8 
6    9-7 


Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref. . . 
Monte  Video  Telephone,  Ord.  . . 

Do.    6%  Pref. 


New  York  Telep.,  44%  Gen.BndB, 
Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  1 
Guar.  Debs,  J 
Reuter's  ..        .. 

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  ) 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.     6%  Cum.  Pref 

West  Coast  of  America 

Do.    4  %   Debs.,   1  to  1,600) 

guar,  by  Braz.  Sub.  Tel.  f 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs. 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

6 

6 

1 

5 

6 

100 

44 

44 

1 

10 

10 

1 

B 

K 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

10+ 

Cert. 

6 

6 

Stock 

44 

44 

5 

8 

6t 

6 

6 

6 

24 

'■* 

100 

4 

4 

10 

t 

1} 

10 

8 

10 

6 

8 

100 

5 

6 

10 

7 

7 

Stock 

4 

4 

«10u0 

44 

44 

3J-     88 

2§  -     25 

I-    r 

100  —101 
24-    21 

jS-  ift 

874-  894 

98  -  100 

8-9 

126  —128  xd 

98  -  100 


2,V     2,'a 
98-  104 


97* 
98  xd 


=S 


-I 

f'i 

+  i 


•  Unless  otherwise  stated  ail  shareB  are  fully  paid.  t  Interim  dividend,  a  Paid  in  deferred  interest  warrants. 

Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


New  Vapour  Lamps. — According  to  the  Times,  a 
vaponr  lamD,  prepared  with  fairly  pure  helium,  will,  under  certain 
conditions,  give  a  white  light  much  resembling:  daylight,  and  the 
character  of  the  illumination  can  be  controlled  when  used  on 
alternating-current  circuits  so  as  to  beoome  bright  yellow  or  even 
violet.  These  remarkable  results  would,  it  is  claimed,  enable  varying 
colour  effects  to  be  produced  for  ftage  illumination  by  merely 
controlling  the  electric  current  exciting  the  tubes.  Another  new 
vapour  lamp  has  been  produced  by  Herr  Greinacher,  in  which  a 
spark  discharge  takes  place  between  platinum  eleotrodes ;  a  lamp 
of  90  c.P.  has  been  constructed  by  him,  running  at  500  volts.  By 
using  potassium  electrodes  and  making  the  discharge  take  place  in 
helium  gas,  it  is  thought  that  these  lamps  may  be  run  on  the  low 
voltages  ordinarily  used  for  lighting. 


Electrically-treated  Milk. — Four  reports  from  experts 
on  the  electrical  treatment  of  milk  have  been  received  by  the 
Liverpool  Health  Committee,  and  they  show  that  the  keeping 
properties  of  the  eleotrically-treated  milk  are  increased  ;  there  is  a 
great  reduction  in  the  total  number  of  bacteria  of  all  kinds  ;  and 
the  bacillus  coli  and  its  allies  are  absent.  Consequently  the  reports 
confirmed  the  results  of  the  observations  by  the  local  health 
department.  The  Liverpool  bacteriologist  (Dr.  J.  M.  Beattie) 
stated  that  a  very  considerable  advance  had  been  made  in  rendering 
milk  free  from  disease-producing  bacteria  without  at  the  same 
time  impairing  the  chemical  constitution  of  the  milk,  but  absolute 
sterilisation  had  not  been  generally  accomplished.  He  was  con- 
vinced that  the  bacteria  which  remained,  both  from  their  number 
and  from  their  nature,  were  not  harmful. 
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EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  DURING  MARCH,  1914. 


The  roturn«  of  eleotrioa]  builntu  during  Manh  nhow  Inoreased 
totnlH  both  in  the  export  and  Import  seotioni  .  In  the  cue  of  the 
former  tho  value  increased  from  £  i:!'.i  _'l  I  In  I'Ybruary  to  £  198,1  (6 
in  tb"  month  in  question,  while  the  Import!  reached  a  total  of 
£292,859,  ivh  compared  with  £270,082  In  the  previous  month,  The 
ro-expirts,  on  tho  other  hand,  with  a  total  of  £21, 810,  showed  a 
decrease  of  nearly  I 

ESxoladidg  telegraphic  exports,  the  (general  export  business 
reached  a  total  well  above  last  year's  monthly  average,  and  this 
applies  also  to  the  imports  as  a  whole,  for  which  last  year's 
month'y  average  was  £215,000. 


Of  the  individual  Item  |  in  tin-  |  tpoita,  BUM -hirmry  accounted   for 
Homo  £240,000  |     entile  err  i   a  satinfactory   figure    l,ut 

there  was  a  falling  off  In  tbe  tetepboflio  and  lump  MOtiOM.  In  the 
imp  trtl  th<  machinery,  telegraphic  and  telephonic,  and  l»mp  sec- 
tions show  higher  valuer  as  compared  with  the  previous  month. 
Onp  bett  onetomer  dorllltt  the  month  wan  India,  with  a  total  pur- 
chase  of  £77,000,  which  was  slightly  more  than 
month  ;  businens  with  Argentina  Japan,  and  oar  A  antral  ian 
colonies   also  reached  satisfactory  dim.  import* 

were  on  a  greater  scale  than  in  February,  otherwise  the  import 
values  show  no  particular  change. 


Registered  Exports  of  British  ami  Irish  Electrical  Goods  from  the  United  Kingdom. 


""I  counti  |  consigning 
Imports, 
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./     V    '/) 

ss 


W 


i  § 

i  - 


3   a 


a  a  S 


si 
is 
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§S 
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a  m 

!i! 

-  Se 


ill 


=■:■=      -i 


ill 


Russia,  Sweden,  Norway  and  Denmark 

Germany  

Netherlands,  Java  and  Dutch  Indies 
Belgium 

France 

Portugal  

Spain,  Canary  Isles  anil  SpanithN  Africa... 
Switzerland,  Italy  and  Austria-Hungary   ... 

Greece,  Roumania  and  Turkey         

Channel  Isles,  Gibraltar,  Malta  and  Cyprus. . . 

U.S.A..,  Philippines  and  Cuba  

Canada  and  Newfoundland 

British  West  Indies  and  British  Guiana     ... 
Mexico  and  Central  America 

Peru  and  Uruguay      ...  '       

Chile      

Brazil 

Argentina        

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  Tunis  and  Morocco 

Briti-h  West  Africa 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope 

Natal 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar... 

China  and  Siam  

Jap<m  and  Korea        

India 

Ceylon 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak        

Hong  Kong      

West  Australia  ...         

South  Australia  ...         

Victoria  

New  South  Wales       

Queensland 

Tasmania         ...         

New  Zealand  and  Fiji  Islands    

Total,  £ 


£ 

1,515 

1,050 

911 

1,393 

968 

127 

G01 

938 

335 

78 

5*5 
1,129 

108 
10 

232 

505 
1,722 
1314 

380 

63 

138 

1,562 

1,737 

1,046 

696 

105 


1,441 

5,019 

6,417 

323 

346 

605 

344 
432 

1,460 

1,958 

223 

1,355 


12,215 


£ 

126 

1,579 

1,055 

30!) 

67 

20 

76 

56 

11 


2,944 
1,915 


35 

1,< 

14,591 


45 

98 

179 

3,016 

3,959 

172 

623 


10,817 

56 

9,263 

381 

709 
803 

853 
800 
7.978 
5,387 
1,974 
115 
1,082 


£ 

142 

24 

318 

101 

3,210 

14 
136 
151 

78 


85 

"43 

415 

392 

20 

531 

132 
722 
145 
192 
91 


651 
419 

3,830 
290 

326 

268 

109 
297 
624 
821 
15 
14 
561 


72,785 


33 

52 

100 

807 

156 

32 

11 

"48 
1,899 


74 

33 

1,101 

492 

480 

31 

90 


298 

1,948 
23 

75 
38 

252 

666 

1,096 

208 

615 


2,311 
466 


£ 
496 


15,97910,948 


42 

126 

39 

83 

12 

95 

14 

19 

61 

105 

1,147 

3G 

10 

156 

71 

432 

883 

41 

28 

6 

... 

63 

31 

65 

10 

5,780 

33 

21 

33 

... 

212 

256 

10 

773 

49 

707 

14 

61 

219 

25 

247 

352 

743 

881 

1,271 

307 

1,641 

325 

69 

832 

5,148 

16,894 

£ 

7,011 
2,440 

916 
2,175 
9  366 
1,166 
11,617 
2,963 
1,141 

206 

1,171 

9,198 

171 

1,193 

57 

1,488 

10,642 

19,413 

1,270 

3,570 
563 

2,308 
88 

1,071 
529 

2,008 
170 

2,150 

32,424 

38,653 

74 

7,439 
1,377 

386 

3,215 

12,010 

13,822 

1,976 

18 

6,062 


£ 

201 
3( 


359 


526 

3 1 2 


8,317 
1,763 


25 


862 


511 

4,433 
4,094 


539 

26 

410 

625 

1,930 
270 

150 


£ 

381 
182 
119 
150 

19 
58 
31 
40 
2 


568 
69 
11 

606 
10 

332 
16 

83 
2 

96 
196 

50 
163 

18 


536 

19 

5,131 

94 

208 
93 

238 
1 
603 
739 
219 

1,013 


£ 

140 
107 

91 

289 

9 

239 

681 


64 


r.'. 


2 

410 


64 


214,180 


25,862 


12,089 


2,386 


£ 

•J ::. 
54 
96 
1,512 
138 
58 


£ 
5,39 
98 

67 

3,708 
2.11 


3»M 

75 

.12 .5 

50't 

41 

190 

8 

4,583 

1,235 

2,931 

1,911 

195 

32 

17 

585 

134 

396 

2.341 

266 

3/283 

5,019 

273 

191 

101 

770 

245 

237 

7 

77 

596 

1,022 

219 

739 

11 

317 

161 

13 

382 

1,120 

5,555 

142 

78 

333 

1,214 

24 

257 

675 

"436 

1.935 

894 

8,844 

2,985 

822 

135 

32 

... 

7,222 

942 

35,121 

44,509 

Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland         

Belgium  

France 

Switzerland     

Italy     

Austria- Hungary        

United  States 


878 
8,216 

902 
530 
377 


10,825 


25,605 

388 

5,138 

1,895 

5,425 

1.242 

158 


133 

1,682 

14,425 

3,118 

39 

262 

453 

2,359 

11 

28 

252 

409 

2611 

20,560 

7,032 

3,249 

580 

15 

17 

131 

1,955 

1,436 

45 

26 

413 

82 

4,438 

91,358 

300 

7,074 

1,042 

3,916 

34 

118 

11,998 


from  all  Countries 

125 

2,866 

15 


13,513 


708 
1,678 


624 

020 


95 

,097 


11,457 

74 

490 

3,707 

214 


58 


9,739 
12,953 

6,467 

525 

14 

34 

2.249 


£ 
18,690 

6.333 
5,829 

17,968 
3,881 

13,183 
5.130 
1,945 
5,026 

6,454 

20,652 

765 

1,884 

1,200 

3,406 

25,518 

52.37S 

2,205 

5,296 
1,379 
5,558 
14,531 
7,801 
2.286 
3,308 
228 

16,673 

43  567 

77,177 

1,480 

11,490 
3,748 

2,944 

6,629 

28.977 

39,594 

6,167 

214 

19,951 

498,145 


16,021 

181,521 

4,475 

21,028 

12  322 
7,892 
5,538 
1,761 

40,797 


Total,  £    21,728    39,851    2611    20,560      8,242    6,739    120,307  16,519     6,822    15,996        31,981  291,355 

Additional  imports  :  Spain,  wires  and  cables,  £55  ;  carbons,  £733  ;  Japan,  wireless  apparatus,  £200  ;  Victoria,  electrical  fittings,  £56  ; 

Canada,  electrical  goods,  £166. 


Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above... 


14,040 


703 


3,112        468 


4,658 


531 


882 


416 


24,810 


Total  Expohts:  £198,145  Total  Re-Exports  :  £24,810  Total  Lmpobts  :  £292,559 

Note.— The  amiants  appaaria?  uaier  tha  saveral  healinrs  are  clisjiftel  aocordiag  to  the  Customs  returns.  The  first  and 
third  column  contains  many  amounts  relating  to  "goods"  otherwise  unslassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjasent  columns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  country  of  origin. 
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THE    PASSENGER    TRANSPORTATION 
PROBLEM. 


Report  to  the  Special  Sub-Committee  of  the  Manchester  Tramways 
Department,  by  J.  M.  McELROY,  General  Manager. 


Like  other  large  cities,  Manchester  finds  itself  faced 
with  the  problem  of  moving  an  increasing  proportion 
of  its  population  between  their  homes,  their  business, 
and  their  pleasure;  is  finding  difficulty  in  meeting 
present  requirements;  and  sees  the  necessity  of  pro- 
viding betimes  means  to  cope  with  those  of  the 
future.  A  special  sub-committee  of  the  Tramways 
Committee,  appointed  to  study  the  position  'in 
November,  191 1,  presented  an  interim  reoort  in 
January,  1913,  showing  the  magnitude  and  "import- 
ance of  the  problem,  and  recommending  that  Mr. 
McElroy  and  Mr.  Mattinson,  general  manager  and 
permanent  way  engineer  respectively  of  the  Man- 
chester Tramways,  should  make  a  journey  of  investi- 
gation at  home  and  abroad,  and  report  fully  thereon 
for  the  further  guidance  of  the  sub-committee. 

This  they  have  done,  and  the  book  containing  Mr. 
McElroy's  account  of  the  investigation,  and  recom- 
mendations that  certain  things  shall  be  done,  and 
other  things  considered  and  prepared  for,  in  Man- 
chester, as  lessons  derived  therefrom  and  applied 
to  the  special  conditions  of  Manchester,  is  now 
before  us. 

The  book  can  be  treated  as  divided  into  three 
main  parts:  the  first  descriptive  of  what  has  been 
done,  and  is  being  done,  in  fourteen  large  cities; 
the  second  (Parts  II.  and  III.)  lessons  drawn  from 
the  investigation,  and  their  applications  to  Man- 
chester; the  third  (Parts  IV.,  V.  and  VI.),  definite 
proposals  for  street  and  tramway  improvements  in 
Manchester,  with  a  discussion  of  the  financial  ques- 
tions involved,  the  scope  of  the  improvements  as 
regards  provision  for  the  future,  and  suggestions 
as  to  further  provision  when  rapid  transit  will  have 
to  be  added  to  tramway  and  other  street  facilities. 

The  descriptive  part  of  the  book  covers  the  passen- 
ger transport  systems  in  existence,  and  in  course  of 
development,  in  New  York,  Philadelphia,  Boston, 
Chicago,  Pittsburg,  Paris,  Berlin,  Vienna,  Ham- 
burg, London,  and  Glasgow,  and  is  illustrated  by 
city  and  district  maps,  plans  of  terminals,  drawings 
and  photographs  of  subways,  elevated  railways, 
stations,  and  vehicles,  as  well  as  by  tables  of  sta- 
tistics, giving,  in  82  pages,  42  maps  and  diagrams, 
a  concentrated  statement  of  "  the  resources  of  civil- 
isation "  already  applied  to  the  transport  of  passen- 
gers in  large  cities,  and  the  trend  of  development  in 
the  different  places,  as  well  as  some  statistical  indi- 
cations of  the  capacity,  cost,  and  earning  oower  of 
each.  Highly  valuable  as  this  is,  recorded  by  men 
who  know  what  to  look  for,  and  how  to  state  what 
they  saw  in  concise  and  clear  language,  perhaps  the 
most  valuable  information  for  general  use  is  that 
describing  the  various  forms  of  traffic  organisation 
and  control  in  the  different  foreign  communities 
visited. 

Criticism  of  this  descriptive  work  is  hardly  called 
for;  so  far  as  it  is  possible  to  check  it,  accuracy  is 
a  distinctive  note,  and  it  is  of  later  date  than  most 
of  the  records  with  which  it  could  be  compared. 
There  is  a  little  historical  hiatus  on  page  63,  where 
the  wording  suggests  that  the  Metropolitan  and 
Metropolitan  District  lines  in  London  were  origi- 
nally constructed  as  the  "  Inner  Circle,"  which  it 
would  be  well  to  correct  in  any  subsequent  use  of 
the  Report  for  the  sake  of  accuracy— it  is  not  perti- 
nent to  the  argument. 

The  illustrations  of  tramway  and  rapid  transit 
railway  terminal  loops  and  stations  in  New  York, 
Boston,  and  Paris,  are  lessons  in  the  tackling  of 
terminal  problems  well  worthy  of  study  by  British 
tramway  and  railway  engineers,   who  have  not,  as 


a  body,  realised  the  value  of,  or  at  least  have  not 
often  put  into  practice,  terminal  arrangements  of  the 
loop  or  roundabout  character,  avoiding  reversals 
and  shunting  of  cars.  Mr.  McElroy,  it  will  be  seen, 
has  learnt  this  lesson — as  well  as  others.  A  notable 
and  highly  efficient  example  of  this  type  of  terminal 
(not  mentioned  in  the  Report)  is  that  at  the  New 
York' end  of  the  Brooklyn  Bridge,  where  the  up  and 
down  tracks  on  the  bridge  are  joined  by  a  set  of 
loops  with  ample  standing  space  between  them,  so 
that  cars,  loading  and  unloading  in  "  parallel,"  can 
arrive  and  be  got  away  in  a  continuous  stream  on  the 
bridge  lines.  The  Victoria  Embankment  line  of  the 
L.C.C.  tramways  is  a  kind  of  terminal  loop,  but  it 
lacks  the  parallel  loading  features  essential  to  highest 
efficiency. 

The  principal  lessons  drawn  from  the  investigation 
are  summarised  under  six  heads  of  very  general 
application,  of  which  the  following  is  the  most  im- 
portant :  — 

"  (3).  It  is  essential  that  every  city  should  have 
a  permanent  authority  directing  the  initiation  and 
carrying-out  of  all  schemes  for  new  transit  facilities 
in  order  that  there  may  be  continuity  of  policy,  and 
that  future  needs  of  the  city  and  the  surrounding  dis- 
tricts over  a  wide  area  are  properly  looked  after.  It  is 
also  desirable  that  all  the  means  of  passenger  trans- 
portation— both  surface  and  rapid  transit — should  be 
centralised  under  one  management.  If  the  manage- 
ment is  not  that  of  the  city  itself,  then  it  should  be 
subject  to  control  and  regulation  by  a  permanent 
authority  appointed  by  the  city." 

A  Royal  Commission  on  London  Traffic  said  some- 
thing very  much  like  this  nine  or  ten  years  ago,  and 
it  is  still  true,  even  for  London. 

There  is  a  tacit  assumption  underlying  the  para- 
graph quoted,  and  indeed  the  whole  of  the  applica- 
tions of  the  Report,  that  an  efficient  solution  of  the 
passenger  transportation  problem  in  great  cities  is 
a  vital  public  interest,  a  branch  of  that  "  good  order 
and  government  "  which  all  civic  administration  is 
intended  to  ensure  and  encourage.  In  describing  the 
attitude  of  the  New  York  city  authorities  to  the  pro- 
vision of  transit  facilities  (p.  13)  we  are  told,  in  refer- 
ence to  the  new  rapid  transit  lines  which  are  esti- 
mated to  cost  about  £68,000,000,  of  which  the  city 
and  the  operating  companies  will  find  about  equal 
shares:  "  the  possibility  of  any  ultimate  profits  to 
the  city  is  remote.  But  the  city  authorities  are  not 
looking  for  profits.  They  are  determined  to  provide 
adequate  travelling  facilities — and  so  important  a 
duty  on  the  part  of  the  municipality  do  they  con- 
sider this,  that  they  have  made  up  their  minds  to 
do  it  properly,  even  if  it  entails  a  charge  upon  the 
rates  of  the  city."  It  is  difficult  not  to  suspect  the 
author  of  some  sympathy  with  this  attitude,  but  it 
would  be  strong  meat  to  put  to  a  British  municip- 
ality, much  more  to  a  Parliamentary  Committee,  and 
in  his  concrete  recommendations  the  author  dis- 
cusses the  financial  results  of  his  proposals  upon  the 
basis  of  what  is  usually  called  "  sound  finance."  No 
other  basis  can  be  used  here  with  any  hope  of  suc- 
cess, and  yet  one  thinks  that  it  should  be  possible  by 
this  time  to  make  an  estimate  of  the  social,  indus- 
trial, and  commercial  value  of  good  transport 
facilities  in  a  great  city,  not  altogether  incommen- 
surable with  some  expenditures  from  public  sources. 
A  study  of  transport  achievements  from  this  point  of 
view  is  wanted,  and  has  not  yet  been  attempted,  it  is 
one  of  the  few  aspects  of  the  subject  on  which  the 
author  maintains  silence,  advisedly,  no  doubt,  for 
his  immediate  purpose;  it  is  perhaps  a  part  of  the 
tacit  assumption  underlying  the  report,  which  he 
knows  it  is  superfluous  to  express  to  the  Manchester 
City  Councillors.  Doubtless  he  thinks  that  they  will 
agree  with  the  Bostonians,  who  (p.  35)  "  state  that 
the  time-saving  effected  by  the  rapid  transit  lines 
if  reduced  to  a  cash  basis  would  represent  a  consider- 
able amount  of  money." 

The  growth  of  the  "  Riding  Habit  "  is  a  statisti- 
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cal  subject  of  much  importance  and  interest  which 
the  author  discusses  by  tin  assembly  of  a  consider- 
able mass  of  statistics  on  pp.  88-97.  From  a  sufficient 
amount  of  statistics  some  generalisations  can  be 
drawn,  such  as,  e.g.,  the  proposition  that  the  number 
of  journeys  per  head  of  population  tends  to  incri 
.is  the  square  of  the  population.  This  conclusion  is 
quoted  (but  not  accepted)  by  Mr.  McElroy  as  having 
been  derived  from  statistics  of  certain  German  cities, 
and  the  curves  of  number  of  journeys  per  head,  and 
of  population  increases,  given  for  some  cities,  cor- 
respond fairly  with  the  statement.  This  is  the  case 
with  Greater  New  York  and  Boston,  but  in  Manches- 
ter and  District,  and  Greater  London,  the  number  of 
journeys  per  head  lias  increased  much  more  rapidly 
than  the  square  of  the  population,  and  other  places 
could  certainly  be  found  showing  a  lower  rate. 
Obviously,  no  useful  conclusion  can  be  drawn  which 
does  not  take  into  account  the  periods  at  which  ad- 
ditional travelling  facilities  were  given,  and  no 
experience  from  any  place,  or  group  of  places,  can 
be  applied  to  another  place  without  very  careful  con- 
sideration of  the  local  conditions,  selection  of 
similar  places,  and  weighting  of  the  resemblances 
and  differences. 

Mr.  McElroy  has  an  easier  task;  the  growth  of 
population,  of  traffic,  and  of  the  riding  habit,  in 
Manchester,  in  relation  to  the  development  of  the 
tramway  system,  are  at  his  fingers'  ends,  and  to  pro- 
ject the  curve  forward  for  20  years  demands  an  ex- 
trapolation in  which  there  should  be  little  risk  of 
serious  error.  He  has  in  diagram  No.  43  plotted  his 
estimate  of  future  tramway  "  passengers  carried  " 
on  the  Manchester  and  Salford  tramways,  as  a 
straight  line  through  the  years  1904  and  1914,  al- 
though the  curve  for  the  last  six  years  is  concave 
upwards,  i.e.,  it  is  getting  steeper.  Nevertheless, 
even  the  cotton  trade  fluctuates,  and  if  the  increase 
is  much  more  rapid  than  calculated,  some  form  of 
"  Rapid  Transit  "  must  come  to  the  rescue  all  the 
sooner.  At  any  rate,  the  curve  attains  the  respect- 
table  figure  of  450  million  passengers  in  1934,  start- 
ing from  about  258  millions  in  1914. 

The  difficulties  already  experienced  on  the  Man- 
chester tramway  system  are  those  of  congestion  on 
certain  routes  at  the  morning  and  evening  rush 
hours.  Piccadilly,  London  Road,  Oxford  Street, 
Market  Street,  Cross  Street,  and  the  Rochdale, 
Cheetham  Hill,  Stockport  and  Oxford  Roads  are,  as 
shown  by  diagram  No.  51,  carrying  a  large  number 
of  cars  per  hour.  None  of  the  streets  in  the  central 
area  lend  themselves  to  the  purposes  of  a  tramway 
terminal — Manchester  has  nothing  corresponding  to 
Liverpool's  Pier  Head — and  the  immediate  problem 
is  therefore  to  relieve  this  central  congestion. 

The  proposals  put  forward  to  this  end  are  bold, 
and  will  be  effective  if  they  are  carried  out.  What  to 
do  with  the  old  Infirmary  site  has  been  a  Manchester 
problem  ever  since  the  old  Infirmary  was  vacated. 
Mr.  McElroy  says  :  make  a  tramway  terminal  and 
an  open  space  of  the  bulk  of  it;  build  a  fine  and 
commodious  Tramway  Department  office  on  the  rest. 
These  are  good  ideas.  But  a  tramway  terminal  re- 
quires outlets  and  inlets;  especially  will  the  Infirmary 
terminal  require  additional  connections  on  the  east. 
So  it  is  proposed  to  extend  Aytoun  Street  into  Lon- 
don Road,  joining  it  near  the  crossing  of  Fairfield 
Street,  with  a  new  street  branching  from  Auburn 
Street  into  Whitworth  Road,  opposite  Temple 
Street,  so  relieving  London  Road  and  Piccadilly  of 
a  large  part  of  the  tramway  traffic.  Of  slightly  less 
magnitude  is  the  proposal  to  lay  out  Albert  Square 
as  a  terminal  roundabout,  and  to  cut  a  new  street 
from  Albert  Square  into  Oxford  Street,  lining  up 
with  that  street.  This  will  be  recognised  as  a  great 
improvement  in  the  chief  tramway  route  from  the 
southern  districts.  It  is  further  proposed  to  lay  out 
terminal  loops  in  Corporation  Street,  Marsden 
Square  and  Stevenson  Square,  to  accommodate  the 
traffic  from  the  north.   With  these  bold  improvements 


carried  out,  the  carrying  capacity  of  the  tramways 
will    be    very    greatly  in  the  central  loading 

and  unloading  accommodation  should  by  these 
means  equal  as  manj  cai    per  hour  a  can 

onably  carry,  and  the  effective  ipeed  of  the  cars 
in    the    central    area    will    be    appreciably    increa 
Other  traffic  will  naturally  benefit  by  the  transfer  of 

the  loading  and  mil  to  definite  positions 

off  the  main  lines  of  thoroughfare,  and  there  should 
be  fewer  accidents  to  passengers.  It  may  be  that 
passengers  will  sufficiently  appreciate  the  conveni- 
ence and  safety  of  such  terminals  as  to  tolerate  fewer 
stopping  places  in  the  streets  near  them — this  result 
has  occurred  in  some  foreign  towns — which  will  fur- 
ther improve  speed  conditions  in  the  central  streets 
for  all  classes  of  traffic. 

Various  street  widenings  are  proposed,  and  special 
emphasis  is  laid  on  the  necessity  of  providing  for  the 
large  increase  of  population  winch  is  in  progress  and 
in  prospect  on  the  south  side  of  the  city,  as  well  as 
providing  better  north  and  south  routes  across  the 
centre.  The  desirability  of  more  complete  co- 
ordination between  the  Manchester  and  the  Salford 
tramways  is  also  suggested,  and  it  is  obvious  that 
such  arrangements  ought  to  be  possible  and  ought 
to  be  made,  as  will  give  to  the  public  of  Manchester 
and  Salford  facilities  as  good  as  if  the  two  systems 
were  under  one  management. 

The  report  points  out,  quite  correctly,  that  with  the 
improved  central  terminals  the  arrangement  of  routes 
terminating  in  the  centre,  and  of  routes  running 
across  or  through  the  centre,  can  be  settled  on  con- 
sideration of  the  traffic  requirements  only,  whereas  at 
present  through  routes  are  in  many  cases  run  to  avoid 
the  troubles  of  "  dead-ends  "  in  the  central  streets, 
but  result  in  a  lessened  effective  use  of  the  rolling 
stock. 

Some  investigations  into  the  "  loading  character- 
istics "  on  certain  Manchester  routes,  and  on  cars 
running  throughout  the  day,  are  of  more  than  local 
interest,  and  provide  an  effective  negative  to  the 
suggestions  which  have  been  put  forward  in  certain 
quarters  recently,  that  vehicles  of  much  smaller 
carrying  capacity  are  capable  of  superseding  the 
tramcar  vehicle-mile  for  vehicle-mile.  They  are  used 
in  the  Report  to  show  what  volume  of  tramc  has  to 
be  provided  for  now,  and  inferentially  that  the  routes 
must  be  improved  and  supplemented  to  keep  pace 
with  its  future  growth. 

Then  come  the  crucial  questions :  What  will  all 
this  cost  ?  and  how  is  the  cost  to  be  met  ? 

To  the  first  question,  what  will  it  cost?  the  Report 
offers  no  answer.  It  is  easy  to  understand  Mr.  Mc- 
Elroy's  reluctance  to  enter  on  estimates  which  in- 
volve valuations  of  a  large  amount  of  property,  as 
well  as  the  construction  of  new  streets  and  all  their 
paraphernalia,  and  such  matters  as  betterment;  and 
perhaps,  what  is  the  most  difficult  and  momentous 
point  of  all — how  the  cost  is  to  be  allocated — and  he 
has  no  doubt  wisely  confined  himself  to  showing 
what  amount  of  net  revenue  may  be  available  from 
the  Tramways  Department,  if  it  is  kept  abreast  of  the 
requirements  by  the  improvements  proposed.  The 
net  result  is  that — provided  the  contribution  in  relief 
of  rates  is  restricted  to  £100.000  per  annum,  that  no 
drastic  reduction  of  fares  takes  place,  and  that  the 
work  is  spread  over  a  series  of  years— the  tramway 
revenue  can  bear  an  expenditure  of  £1.000,000  on 
this  object.  This  seems  the  sensible  way  of  facing 
the  matter,  for  it  is  indisputable  that  the  city  will 
benefit  in  many  other  ways,  and  to  a  very  consider- 
able money  value,  so  that  it  is  better  to  out  on  the 
tramways  what  they  can  bear,  than  to  charge  them 
with  an  excessive  amount,  or  to  reject  the  whole 
scheme  because  it  cannot  be  shown  that  the  tramway 
revenue  can  carry  the  whole  cost.  To  show  that  there 
are  other  benefits  to  the  Municipal  funds  from  simi- 
lar improvements,  Mr.  McElroy  cites  the  case  of  a 
street  improvement  which  cost  £147.000,  and 
resulted  in  an  increase  of  rateable  value  from  £16.663 
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to  £57,594,  so  that  whilst  the  interest  and  sinking 
fund  amount  to  £6,000,  the  increase  in  the  rates  re- 
ceived is  about  £16,000  per  annum;  a  very  heartening 
example,  which  shows  incidentally  that  the  owners 
of  the  sites  and  buildings  must  also  be  getting  greatly 
increased  revenues. 

These  questions  involve  social  and  political  issues 
which,  unfortunately,  elicit  keen  differences  of  point 
of  view,  which  will  have  to  be  fought  out  in  the  Man- 
chester City  Council,  and  in  Parliamentary  Commit- 
tee Rooms,  when  the  schemes  get  that  far,  as  it  may 
be  hoped  they  will.  It  is  very  unfortunate  that  in 
this  country  we  cannot  follow  the  procedure  of  Mew 
York  and  Boston  in  getting  these  matters  settled 
by  an  ad  hoc  expert  body,  who  regard  only  the  public 
interest;  and  that  here  every  kind  of  private  interest 
can  oppose  and  delay.  The  private  interest  ougnt  to 
be  fully  heard  and  fairly  dealt  with  in  respect  to  com- 
pensation, but  never  permitted  to  obstruct. 

No  community  suffers  more  from  our  unfortunate 
procedure  than  London.  Not  only  private  interest, 
but  party  political  spirit,  has  blocked  the  adoption  of 
any  of  the  recommendations  of  the  Royal  Commis- 
sion on  London  Traffic,  with  the  result  that  although 
the  London  Transport  systems  have  grown  enor- 
mously in  extent,  in  capacity,  and  in  public  utility 
during  the  last  decade,  it  is  obvious  that  the  money 
spent  has  been  largely  wasted,  that  it  has  neither 
provided  the  facilities  which — under  proper  co-ordi- 
nation— it  could  have  done,  nor  is  it  yielding  the 
profit  which  capital  laid  out  in  public  utilities  may 
fairly  look  for. 

Mr.  McElroy  emphasises  the  lessons  from  foreign 
cities  already  quoted,  and  also  the  necessity  of  pro- 
tecting the  tramway  revenue  in  Manchester  from 
such  unregulated  competition  as  has  occurred  in 
London. 

-  Whilst  the  development  of  the  tramway  system  is 
the- immediate  solution  to  the  Manchester  problem 
suggested  by  the  Report,  other  means  of  transport 
are  not  ignored.  The  motor  omnibus  and  the  track- 
less trolley  are  seen  to  have  very  useful  and  import- 
ant functions  to  fulfil  in  a  complete  system,  and  the 
promise  is  made  of  concrete  proposals  for  their  use 
in  Manchester.  This  is  obviously  the  sane  and  bal- 
anced view  to  take,  and  it  must  be  admitted  that  an 
important  compensation  for  the  disadvantages  of  the 
London -traffic  position  (only  the  compensation  and 
the  disadvantages  are  not  realised  by  the  same  people 
in  an  equitable  degree)  has  been  the  development  of 
the  motor  omnibus,  which  can  now  be  reckoned  with 
on  definite  estimates  of  earning  powers,  cost,  and 
reliability. 

Finally,  the  Report  suggests,  Rapid  Transit  routes 
to  supplement  the  tramways  will  become  necessary 
in  order  to  reduce  the  time  of  transit,  and  also  to 
deal  witn  traffic  diversities  beyond  the  capacity  of 
any  surface  methods. 

Strong  preferences  are  exhibited  for  the  shallow 
subway,  and  if  cost  is  unimportant,  there  can  be 
little  doubt  of  the  force  of  the  reasoning,  backed  by 
the  experience  of  such  places  as  New  York,  Boston, 
and  Paris.  But  expenditures  of  £500,000  to 
£700,000  per  mile  of  route  require  a  great  deal  of 
justification  in  the  shape  of  traffic  prospects,  and  it 
may  be  some  time  before  any  British  municipality 
proposes  such  a  scheme.  The  author  recalls  the  fact 
that  two  underground  schemes  for  Manchester  have 
been  privately  promoted  within  recent  years,  and 
expresses  the  opinion  that  neither  of  them  was  on 
a  proper  route.  He  does  not,  however,  adumbrate 
definite  proposals  of  this  kind,  reserving  their  con- 
sideration for  the  future. 

In  conclusion,  this  Report  can  be  recommended  as 
a  careful  study  of  a  problem  which  faces  every  large 
city  in  the  country,  as  a  concise  statement  of  what 
has  been  done  in  other  places,  and  with  what  measure 
of  success,  and  of  an  application  of  the  general 
lessons  and  general  principles  to  a  particular  case, 
and  as  an  indication  of  certain  changes  in  our  Muni- 


cipal and  Parliamentary  procedure  needed  in  order  to 
facilitate  the  solution  of  the  problem  on  rational  lines. 
The  Manchester  Council  is  to  be  congratulated  on 
having  obtained  such  useful  guidance  for  its  own 
future  course,  and  Mr.  McElroy  on  having  shown  his 
ability  in  assimilating  what  he  has  seen,  and  applying 
it  with  such  concise  cogency  to  the  conditions  which 
it  has  been  his  business  to  study  and  to  meet.  The 
best  wish  one  can  make  for  him  is  that  he  will  be 
permitted  to  carry  out  his  plans  with  the  minimum 
delay,  and  with  the  minimum  interference  from  ex- 
traneous influences. 


THE     BOKSBURG    (TRANSVAAL)    RAILLESS 
TRACTION    SYSTEM. 


By  R.  TURNBULL  MAWDESLEY. 


The  town  of  Boksburg  is  situated  on  the  Witwaters- 
rand,  about  16  miles  east  of  Johannesburg.  It  is  one 
of  the  most  important  gold-mining  centres  on  the 
East  Rand,  with  a  white  population  of  about  twelve 
thousand. 

The  native  population  is  much  larger,  and  fluctu- 
ates a  great  deal;  at  the  present  moment,  the  number 
borders  upon  40,000,  mostly  Zulus  and  Shangaans, 
who  are  recruited  from  the  outlying  districts  and 
employed  by  the  various  mining  companies.  Not- 
withstanding this  host  of  semi-civilized  Kaffirs,  there 
is  a  great  shortage  of  native  labour,  brought  about 
by  the  recent  Labour  troubles,  which  affected  this 
particular  part  of  the  Reef  to  a  great  extent;  this 
means  in  its  turn  that  not  so  many  white  miners  are 
employed. 

The  town  has  long  been  without  means  of  trans- 
portation within  its  borders,  if  we  except  some 
ancient  mule-drawn  vehicles,   which   plied  between 


Fig.  1.— High-Pressure  Switchboard. 

the  various  mines  on  the  borders,  and  the  shopping 
district  of  the  town. 

The  East  Rand  Proprietary  Mines,  Ltd.  (the  mov- 
ing spirit  in  which  is  Sir  Geo.  Farrar)  own  a  vast 
amount  of  mining  rights  in  this  area;  their  em- 
ployes form  the  major  portion  of  the  population, 
both  white  and  coloured,  and  it  will  be  readily  under- 
stood that  the  town's  prosperity  depends  wholly 
upon  mining  activities. 

After  discussions  in  the  Town  Council,  which 
lasted  some  two  or  three  years,  it  was  decided  that 
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sj  item.     An  order  was  therefor    placed  with  tins 
companj  to  supply  the  Ri  il  si>  cai   ,  and  these  were 
erected  al    Bok  btu  g  tuidci   I  hi      upei    i  ion  ol    vl  i 
Jeffs  (who  came  out  for  the  R.E,  I     I  0.),  in  conjunc- 
tion with  the  South  Aii  u  an  agenl . 

Exhaustive  trial  runs  ol  all  the  cars  bav< 
made,  and  the  motor-men,  who  are  all,  of  course, 
new  to  this  system,  have  been  given  ample  oppor- 
tunities for  practice  driving-,  and  for  familiarising 
themselves  with  the  various  routes.  The  trials  have 
given  complete  satisfaction  to  the  authorities  in  re- 
gard to  the  chassis  and  equipments,  and  the  maxi- 
mum speed  of  20  miles  per  hour  has  been  attained, 
though  this  high  speed  will  not  be  reached  in  ordi- 
nary service. 

The  municipal  authorities  are  not  sanguine  about 
the  present  profits  from  the  undertaking,  but  the 
tradespeople  are  wholly  optimistic,  and  foresee  an 
increased  business  in  the  town  when  the  cars  com- 
mence to  run.    The  general  business  of  the  town  has 
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Fig.  2. — D.C.  Switchboard. 

lately  been  somewhat  somnolent,  owing  to  the  shut- 
ting down  of  one  of  the  principal  mines — the 
Cinderella. 

The  municipal  authorities,  in  consequence,  re- 
cently found  it  necesary  to  retrench  the  town  clerk 
and  the  town  engineer,  and  the  work  of  the  latter's 
department  has  fallen  upon  the  shoulders  of  the 
electrical  engineer. 

Boksburg  is  one  of  the  principal  pleasure  resorts 
on  this  part  of  the  Witwatersrand,  and  possesses 
one  of  the  few  sheets  of  water  which  can  truthfully 
be  called  a  lake,  where  the  only  boating  accommoda- 
tion on  the  Rand  can  be  obtained,  and  it'  is  fondly 
hoped  that  the  somewhat  decaying"  business  of  the 
town  may  be  revived  by  the  advent  of  the  cars. 

This   is   the   first    railless    traction    system   to    be 

seen    in    South   Africa though  the  neighbouring 

iown  of  Germiston  is  proceeding  with  a  railless 
Equipment  of  somewhat  different  construction. 

The  plant  is,  of  course,  necessarily  quite  small,  and 
only  six  cars  are  to  be  put  in  service  at  present;  but 
for  this  reason  alone,  the  adoption  of  a  railless  sys- 
tem proves  interesting. 

The  Brakpan  Power  Station  of  the  Victoria  Falls 
and  Transvaal  Power  Co.  is  in  the  immediate  neigh- 
bourhood, and  a  io,ooo-volt  3-phase  line  supplies  a 
transformer  sub-station  at  Boksburg — from  which 
sub-station  a  2,ioo:volt  supply  is  taken  for  the  light- 
ing of  the  town.  There  are  some  nine  transformers 
distributed  throughout  the  town,  fed  by  the  above 
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and  running  at  750  r.p.m. 

The.  converters  deliver  direct  current  for  the  cars 
at  500/575  volts,  and  synchronising  is  verj  easily  ac- 
complished by  a  variable  1  in  the  rotor 
circuit.  The  whole  of  the  switch  ugly 
simple. 

In  addition  to  the  converting  plant,  Messrs7.  Bruce 
Peebles  obtained  the  contract  for  the  ^witchgear, 
which  was  sub-let  to  Messrs.  A.  Reyrolle  and  Co. 
The  11. t.  gear  consists  of  one  feeder  panel  and  two 
converter  panels,  with  oil  switches  and  the  necessary 
overload  attachments,  and  is  placed  on  a  slightly 
raised  platform  facing  the  converters. 

The  direct-current  gear  consists  of  two  generator 
panels,  two  feeder  panels  and  two  circuit-breakers 
coupled  direct  to  the  d.c.  bus-cars,  for  supplying 
the  car  sheds. 

This  gear  was  erected  by  the  South  African  repre- 
sentative of  Messrs.  Bruce  Peebles,  who,  of  course, 
carried  out  the  erection  of  the  motor-converters. 

The  severe  lightning  storms  which  are  encountered 
in  this  country  have  made  it  necessary  to  install  a 
fairly  large  number  of  lightning  arresters  on.  the 
trolley  lines,  and  all  frames  of  switchgear  and  con- 
verters are  "  earthed  "  by  copper  conductors. 

The  overhead  equipment  is  of  the  ordinary  double 
trolley  wire  construction,  on  span  wires,  and  there 
are  some  four  miles  of  this  already  completed; 
a  further  two  miles  of  single  track  constructions  on 
side  arms  is  being  carried  out  by  the  electrical 
engineer. 

There  is  no  protection  against  lightning*  upon  the 
cars  themselves,  the  protection  on  the  trolley  lines 
-being  considered  sufficient  to  safeguard  the  cars — 
but  the  passengers'  grab-handles  are  effectively  in- 
sulated from  earth. 

For  the  present  it  is  proposed  to  run  only  two 
shifts  at  the  sub-station,  and  the  operating  staff  con- 
sists of  a  skilled  man  on  each  shift,  with  an  unskilled 
helper. 

The  cars  themselves  are  of  the  single-deck  type, 
with  one  front  entrance,  and  will  be  operated  by  a 
driver  only  on  the  "  Pay-as-ybu-enter  "  system, 
much  in  vogue  in  Canada  and  the  States,  but  it  is 


Fig.  3. — Bruce  Peebles  150-kw.  Motor-Convekter. 

the  writer's  opinion  that  the  driver's  time  will  be 
fully  occupied  in  steering  and  avoiding  obstacles,  and 
in  stopping  and  starting  on  picking"  up  passengers. 
The  "  Pay-as-you-enter  "  system  would  appear  to 
work  satisfactorily  when  applied  to  railed  cars,  where 
no  effort  of  the  driver  is  needed  to  steer,  but  it 
remains  to  be  seen  if  this  system  will  be  satisfactory, 
on  railless  cars. 

The  car  bodies  were  built  by  Messrs.  Milnes.  Yoss 
and    Co.;    the    electrical    equipment    is    by    Messrs. 
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Siemens,  and  consists  of  two  motors,  with  the  usual 
forward  and  reverse  series-parallel  control. 

The  held  current  of  the  motors  is  shunted  when 
the  controller  handle  is  on  the  last  notch  which 
gives  acceleration  to  the  car,  but  this  gives  the  un- 
necessary speed  of  20  m.p.h.  which  will  not  ordi- 
narily be  reached. 

The  seating  capacity  is  28,  apart  from  the  driver, 
and  no  natives  will  be  allowed  to  ride,  unless  they 
are  servants  accompanied  by  their  employers.  There 
was  a  proposal  to  attach  trailers  for  native  passen- 
gers, but  this  is  in  abeyance. 

The  cars  will  at  present  serve  the  districts  of 
Vogelfontein,  Boksburg  North,  the  East  Rand 
Mines,  Married  Quarters,  and  Main  Reef  Road,  con- 
necting these  districts  with  Boksburg  Central  Town. 

The  total  cost  of  the  undertaking  has  bordered 
upon  £26,000,  which  amount  was  raised  by  the  sale 
of  municipal  lands,  and  the  work  has  been  carried 
out  by  Mr.  W.  S.  Guilford,  the  town  electrical 
engineer. 

The  chief  lack  of  the  Council,  and  one  which  has 
every  indication  of  being  remedied,  is  a  municipal 


but  the  V.F.P.  charge,  in  this  case,  no  less  than  2.85 
pence  delivered  at  the  Council's  sub-station.  There- 
fore the  cost  per  unit  to  the  Council,  after  the  sub- 
station maintenance  and  operation  charges,  is  cer- 
tainly highland  it  is  considered  that  the  V.F.P.  Co. 
should  modify  their  rates. 

The  writer's  thanks  are  due  to  Mr.  W.  S.  Guilford, 
the  electrical  engineer,  for  facilities  granted  in  the 
taking  of  the  views,  and  for  details  embodied  in  this 
article. 


THE    ENERGY    OF   X-RAYS. 


Fig.  4. — Cab  and  Overhead  Equipment  ;   Cab-Sheds  on  the  left 


Fig.  5. — View  of  Cab,  showing  length  of  Tbolley  Pole 

power  station.  As  previously  mentioned,  the  present 
supply,  both  for  traction  and  lighting,  is  taken  from 
the  V.F.P.  Co.;  their  charges  certainly  border 
upon  the  high  side,  and  are  considered  exorbitant  by 
the  Boksburg  authorities.  The  cost  per  unit  for 
power  purposes  in  Johannesburg  is  three-halfpence, 


The  energy  of  the  X-ray  formed  the  subject  of  a  paper  read  by 
Mr.  A.  T.  Beattv,  B.E.,  D.Sc,  at  the  meeting  of  the  Rontgen 
Society  on  April  7th.  Dr.  Beatty,  who  has  been  conducting  some 
researches  upon  the  transformations  which  take  place  during  the 
handing-on  of  energy  from  the  cathode'  rays  to  the  X-rays,  said 
that  as  anti-cathode  for  the  X-ray  tube  copper  was  three  times  as 
efficient  a  radiator  as  aluminium.  This  relation,  however,  only 
applied  when  the  cathode  rays  were  of  a  low  speed  ;  when  cathode 
rays  of  a  higher  speed  were  driven  through 
the  tube  a  new  phenomenon  came  into  play 
in  the  shape  of  the  characteristic  oopper 
radiation,  or  the  fluorescent  radiation,  as  it 
was  called.  When  this  fluorescent  effect  was 
observed,  the  copper  anti-cathode  gave  off 
a  still  more  powerful  stream  of  X-radiation 
as  compared  with  the  aluminium.  If,  in 
the  path  of  this  copper  radiation,  a  sheet  of 
aluminium  were  placed,  the  fluorescent  part 
would  be  cut  down  to  a  greater  extent  than 
the  general  radiation,  the  result  being  that 
the  coppsr  became  relatively  less  efficient 
than  before.  With  the  use  of  sheets  of 
aluminium  of  a  certain  thickness,  the 
fluorescent  element  could  be  cut  off  almost 
entirely,  and  when  this  was  done  it  was 
found  that  the  effioienoy  of  the  copper 
reverted  to  the  same  relation  as  before, 
namely,  three  times  that  of  the  aluminium. 
It  might  be  said,  therefore,  that  copper 
was  always  three  times  as  good  a  radiator 
as  aluminium,  but  superposed  upon  this 
greater  efficiency  was  the  fluorescent  effect 
due  to  secondary  radiation  from  the  oopper 
itself.  This  fluorescent  radiation  was  not 
obtained  at  the  expense  of  the  general 
X-ray  radiation,  but  was  an  effect  entirely 
superposed.  Coming  to  the  second  part  of 
his  subject,  Dr.  Beatty  described  his  attempts 
to  measure  the  actual  amount  of  energy 
transformed  from  the  cathode  beam  into 
X-radiation.  By  a  device  comprising  an 
electroscope  and  resistances,  he  was  able 
to  balance  the  cathode  current  against  an 
ionisation  current,  and  make  a  number  of 
interesting  measurements.  In  the  result, 
ming  a  platinum  anti-cathode,  Dr.  Beatty 
estimated  that  for  every  thousand  units  of 
energy  in  the  cathode- ray  stream,  five  units 
were  obtained  in  the  X-rays.  With  only 
five  parts  utilised  in  X-radiation,  the  resc 
must  go  to  produce  ions  in  the  metal  of  the 
anti-cathode  itself. 

In  the  subsequent  discussion,  Dr.  G.  W.  C. 
Kaye  pointed  out  that  Dr.  Beatty 'e  interest- 
ing  conclusions  were  based  upon  the  as- 
sumption  that  if  one  took  the  trouble  to 
absorb  the  X-ray  completely,  the  ionisation 
effect  thus  obtained  was  a  total  one,  and 
was  a  direct  measure  of  the  energy  of  the 
X-ray  passing  through  the  gas  which  acted 
as  the   ionisation  medium.     The  work  of 
some   recent  experimenters,  however,  was 
rather    against    this   supposition,    and    he 
thought  that  the  assumption  that  the  total 
ionisation  was  a  measure  proportional  to 
the  X-ray  was  a  very  questionable  one  to 
make.     Asked  by  another  speaker  as  to  the 
relative   values   of    a  tungsten   and    of  a 
platinum  anti-cathode  for  the  X-ray  tube, 
Dr.  Beatty  said  that,  supposing  no  fluores- 
cent   radiation  was    produced,    the    effect 
would    be     direotly    proportional     to    the    atomic    weights    of 
platinum   and  tungsten   respectively,  namely,  195   and  184.     But 
then     the    characteristic    radiation    of    the    metals    themselves 
would  come    in,    and    the    greater   the    atomic    weight    of  the 
element   the  greater  would    be    the   fluorescent    radiation.     On 
the  whole,  on  theoretical    grounds,   he    thought    platinum    the 
more  efficient. 
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POTTER  k  Of),  »'.  BlCR*  k  Co. 
In  the  Shoreditoh  County  Court,  before  hin  Honour  Judge  flmyley, 
K.C.,  reoently,  Messrs.  F.  W.  Potter  k  Co.,  of  Pbipp  Street,  EC., 
electrical  motor  manufacturers,  sued  Messrs.  J.  Berg  <fc  Co,, 
of  169,  City  Road,  EC,  to  recover  £5  17h.,  being  the  balance  of  an 
account  for  a  J-H.P.  electric  motor  supplied.  It  appeared  that  the 
plaintiffs  supplied  four  motors,  three  of  which  should  have  had 
grease  lubrication  and  one  oil.  The  three  that  were  run  with  the 
grease  correotly  had  turned  out  to  be  perfect,  but  the  fourth  had 
been  lubricated  with  grease,  which  had  spoilt  the  running.  It 
was  returned  to  them  in  a  dirty  condition,  and  they  were 
willing  to  allow  £2  for  it.  They,  therefore,  asked  for  the  balanoe 
due  for  the  oost  of  the  motor  as  supplied  new,  lees  the  £2  they 
were  willing  to  allow  on  it. 

Mr.  IIenuy  Francis  Joel  said  it  was  clear  that  the  motor  could 
not  have  been  looked  after  worse.  They  had  had  about  5,000  of  them 
through  their  hands,  and  had  never  had  a  complaint  before.  He 
admitted  that  a  new  armature  had  to  be  put  on,  but  that  was 
caused  through  grease  being  used  for  the  lubrication  instead  of 
oil  ;  it  had  nothing  to  do  with  the  manufacture. 

For  the  defenoe,  Mr.  Berg  gave  evidence,  and  saidl'he  was  an 
electrical  and  mechanical  engineer,  with  20  years'  experience.  He 
had  had  dealings  with  the  plaintiffs  before,  and  on  this  occasion 
ordered  four  motors.  He  had  spent  a  great  deal  of  time  in  trying 
to  get  this  to  go  right,  but  it  would  not.  He  lubricated  it  with 
petroleum  grease,  but  that,  he  thought,  had  nothing  to  do  with  the 
bad  working,  and  he  ascribed  it  to  it  being  badly  put  together. 

Mr.  A.  E.  Robinson  appearing  for  the  plaintiffs,  pointed  out 
that  the  motor  was  speoially  constructed  to  be  lubricated  with  oil, 
and  for  that  purpose  were  provided  with  an  oil  pot.  He  had  an 
expert  present  who  would  say  that  a  machine  built  to  be  run  with 
oil,  could  not  be  oalled  faulty  if  run  with  grease.  The  other  three 
which  had  been  run  with  grease,  which  they  were  built  for,  had 
turned  out  perfect.  So  far  as  using  grease  on  the  fourth  one  was 
concerned,  they  might  just  as  well  have  used  sawdust. 

Defendant  :  It  did  not  go  with  either  grease  or  oil.  Defendant 
went  on  to  say  that  they  used  petroleum  grease,  very  fine,  like 
vaseline,  specially  made  for  fine  lubrication. 

Judge  Smyley  said  this  motor  seemed  never  to  have  been  treated 
with  proper  lubrication,  as  it  was  built  for  oil,  and  grease  had  been 
used.     There  would  be  judgment  for  the  plaintiffs  with  oosts. 


Reduced  Tramway  Profits —Motor-Omnibus  Competition 
and  Rates. 

In  the  Court  of  Appeal,  on  the  8th  inst.,  composed  of  Lords  Justices 
Vaughan  Williams,  Kennedy  and  Swinfen  Eady,  judgment  was 
delivered  upon  an  appeal  by  the  Islington  Assessment  Committee 
from  a  decision  of  a  Divisional  Court  (Mr.  Justice  Bray  and  Mr. 
Justice  Lush)  making  absolute  a  rule  nisi  which  had  been  obtained 
at  the  instance  of  the  London  County  Council  for  a  mandamus 
addressed  to  the  appellants,  calling  upon  them,  under  Sec.  47  of 
the  Valuation  (Metropolis)  Act,  1869,  to  appoint  a  valuer  to  make 
a  provisional  valuation  list  showing  the  reduction  in  the  rateable 
value  of  the  County  Council  electric  tramways  situate  in  the 
Borough  of  Islington,  arising,  it  was  claimed,  from  the  competition 
of  motor-omnibuses.  In  1912  and  1913  the  gross  receipts  from  the 
tramways  fell  from  ll'42d.  per  car-mile  to  9'05d.,  and  a  requisition 
was,  on  April  4th,  1913,  served  by  the  L  C.C.  on  the  Islington 
Borough  Council,  as  overseers  of  the  parish,  requiring  them  to  send 
to  the  Assessment  Committee  a  provisional  valuation  list  showing 
the  reduction  in  the  rateable  value  of  the  tramways,  on 
the  ground  that  they  had  been  reduced  in  value  within 
the  meaning  of  the  section.  The  Borough  Council  refused 
to  accede  to  the  requisition,  and,  on  an  application  by  the  L.C.C.  to 
the  Assessment  Committee,  that  body  came  to  the  conclusion  that 
there  was  no  primt  facie  evidence  of  such  a  reduction  as  was  con- 
templated by  the  section,  and  they  therefore  declined  to  appoint  a 
valuer.  The  Divisional  Court,  however,  ordered  that  the  mandamus 
should  issue  directing  the  Assessment  Committee  to  appoint  a 
valuer.  The  Assessment  Committee  appealed,  contending  that  in 
order  to  justify  the  making  of  a  provisional  list  on  such  a  ground 
as  competition  of  motor-omnibuses,  there  must  be  such  a  "con- 
tinuous "  reduction  in  value  as  to  show  that  the  letting  value  of 
the  hereditament  had  been  lowered,  and  no  such  continuous 
reduction  in  value  had  been  shown  in  this  case.  Next,  an  altera- 
tion in  value  within  Sec.  47  must  be  something  special  to  the 
hereditament  in  question,  or  to  the  particular  locality,  whereat. 
here  the  alleged  cause  of  alteration  in  value  was  a  cause  operating 
throughout  the  whole  of  the  metropolitan  area.  Further,  it  was 
said  the  Divisional  Court  were  wrong  in  holding  that  the  reduc- 
tion contemplated  by  the  section  was  a  reduotion  in  the 
value  for  the  year  in  which  the  requisition  was  made, 
as  compared  with  the  value  in  the  preceding  year  of  the  quin- 
quennial period.  The  comparison,  it  was  argued,  ought  to  be 
with  the  value  in  the  year  in  respect  of  which  the  quinquennial 
valuation  was  made. 

Sir  Robert  Finlay,  K.C.,  Mr.  Ernest  Charles,  K.C.,  and  Mr.  Arthur 
Page  appeared  for  the  appellants  ;  and  Mr.  Ryde,  K.C.,  and  Mr. 
E.  M.  Konstam  for  the  respondents. 

The  judgment  of  Lord  Justice  Vaughan  Williams  (absent 
through  indisposition),  who  dissented  from  the  other  members  of 
the  Court,  was  read  by  Lord  Justice  Kennedy.  The  effect  of  the 
refusal  of  the  overseers  to  send  in  a  provisional  valuation  list  was, 


said  Lord  Justice  Vaughan  Williams,  to  bring  in'  -<:,  2 

of  Soc.  17  of  Mm  Act  of  1869  that  was  to  »ay,  to  cast  upon  the 
ANKCHMment  Committee  the  duty  to  "  appoint  a  person  to  make  such 
provisional  lint  in  the  name  manner  M  m  thin  Aet  provided  in  the 
case  of  overseers  failing  to  transmit  ■  valuation  list."  The  Assess- 
ment, Committee  contended  that  thin  duty  arose  only  on  the 
happening  of  a  condition  precedent. — viz,  if  the  Assessment 
Committee  were  satisfied  that  in  the  course  of  the  year  the 
rated  hereditaments  had  been  rfducod  in  value  by  some 
cause  of  a  permanent  kind  ;  and  that  if  the  AweMUIjnt  Committee 
had  come  to  the  conclusion  that  no  reduction  had  been  shown  in 
this  case  by  the  L.C.C,  the  rule  for  a  mandamus  ought  to  tx 
charged.  He,  however,  preferred  to  follow  cases  in  which  it  had 
been  laid  down  that,  if  the  requisition  stated  a  prima  Jacie  case, 
that  was  a  sufficient  compliance  with  the  condition  precedent  con- 
tained in  the  preliminary  words  of  Sec.  47  : — "If  in  the  course  of 
any  year  the  value  of  any  hereditament  ...  is  from  any 
cause  increased  or  reduced  in  value."  A  prima  fat  \*  ease  meant, 
in  his  opinion,  a  case  in  which  the  evidence  given  waB  Buch  as  to 
raise  a  presumption  of  proof  unless  qualified  or  contradicted  by 
other  ovidence.  In  his  view  all  evidence  of  values  in  the  different 
years  of  the  quinquennial  period  before  or  after  the  date  of  the 
suggested  alteration  was  admissible  upon  the  question  whether  the 
alteration  under  discussion  was  an  alteration  affecting  the  value 
of  the  hereditament  or  a  mere  temporary  trade  fluctuation.  It 
seemed  to  him  that  the  Assessment  Committee  did  not  in  fact  deal 
with  the  question  whether  the  acquisition  disclosed  a  prima  facie 
case  of  alteration  in  value,  but  rather  whether  the  conclusion  of 
one  rating  expert  or  the  other  was  to  be  preferred.  That  to  his 
mind  was  a  question  to  be  decided  not  by  the  Assessment  Com- 
mittee or  the  arguments  of  experts  on  the  figures,  but  by  the 
valuer  whom  the  Assessment  Committee  were  bound  to  appoint  if 
the  requisition  on  its  faoe  made  a  prima  facie  case  of  alteration  in 
value.  The  Divisional  Court  had  found  that  a  prima  facie  case 
was  made  out.  He  thought  that  that  finding  was  correct,  and 
that  it  was  a  finding  in  law.  In  his  opinion,  therefore,  the  appeal 
should  be  dismissed. 

Lord  Justice  Kennedy  said  he  had  come  to  the  conclusion 
that  the  appeal  should  be  allowed.  He  thought  that  under  Sec.  47 
the  Assessment  Committee  were  not  only  entitled  but  bound  before 
appointing  a  person  to  make  a  provisional  list  upon  the  requisition 
of  a  ratepayer,  who  alleged  a  reduction  in  value  as  the  ground  of  his 
requisition,  to  see  that  there  was  a  prima  facie  case  for  the  existence 
of  such  a  reduotion  in  value  as  the  statute  prescribed  as  a  con- 
dition. If  a  person  was  appointed  by  the  Assessment  Committee  to 
make  a  provisional  list,  his  function  was  simply  to  make  a  pro- 
visional list,  upon  the  assumption  that  an  increase  or  a  reduction 
(as  the  case  might  be)  in  value  from  a  cause  within  the  meaning  of 
the  first  words  of  Sec.  47  had  been  shown,  to  the  extent  of  a 
prima  facie  case,  to  the  satisfaction  of  the  Assessment  Committee 
who  appointed  him.  Unless  there  was  proof  of  error  of  some  eort 
or  degree,  the  Court  ought  not  to  interfere  with  the  conclusions  of 
the  Assessment  Committee  upon  matters  of  pure  fact.  Where  the 
rateable  value  of  a  hereditament  was  based  upon  the  power  to  earn 
profits,  an  increase  or  a  decrease  in  the  capacity  of  the  heredita- 
ment for  earning  profit  was  sufficient  to  constitute  an  alteration  in 
value  within  Sec.  47,  provided  it  was  due  to  a  cause  which  directly 
affected  the  assessable  value  of  the  particular  hereditament,  and  was 
not  of  a  merely  temporary  nature.  But  an  increase  or  decrease 
in  receipts  was  not  sufficient  evidenoe  of  an  alteration  in  value  if 
it  was  indicative  only  of  a  fluctuation.  He  thought  that  in  the 
present  case  the  appellants  rightly  came  to  the  conclusion,  whether 
it  were  treated  as  one  of  law  or  of  fact,  to  refuse  to  appoint  a 
person  to  make  a  provisional  list.  Having  referred  to  the  figures, 
his  Lordship  said  that  in  his  opinion  the  appellants  were  right  in 
coming  to  the  conclusion  that  the  respondents  had  failed  to  make 
out  a  prima  facie  case  of  a  reduction  in  value  resulting  from  a 
cause  of  a  permanent  nature,  or  in  terms  applicable  to  the  circum- 
stances of  this  particular  hereditament,  that  they  had  failed  to 
show  that  the  proper  inference  from  the  alleged  diminution  of 
earnings  in  the  year  1912-13,  as  compared  with  the  earnings  of 
the  year  1911-12.  was  such  a  regular  falling-off  in  the  receipts 
owing  to  the  competition  of  motor-omnibuses,  as  would  render  it 
unreasonable  to  suppose  that  a  yearly  tenant  would  give  the  same 
rent  for  the  property,  taking  one  year  with  another.  The  thing 
to  be  shown  by  an  applicant  asserting  a  diminution  of  value  was 
that  within  the  preceding  12  months  an  alteration  had  taken  place 
which  rendered  the  quinquennial  valuation  of  the  hereditament, 
made,  say,  three  years  before,  an  excessive  valuation.  If  the 
applicant  succeeded  in  showing  this,  he  became  entitbd  to  have  a 
provisional  list  made  which  fixed  a  valuation  altered  to  the  extent 
to  which  he  showed  that  the  value  had  been  altered  by  something 
which  had  diminished  the  value  of  the  hereditament  during  the 
preceding  twelvemonth.  He  waB  not  at  liberty  to  bring  into  the 
assessment  any  earlier  alteration  which  might  have  occurred. 
He  could  not  be  heard  to  say  that  the  quinquennial  whatever 
was  incorrect  at  the  commencement  of  the  12  months'  period. 
The  figures  only  showed  a  trade  fluctuation  which  to  some  extent 
perhaps  was  to  be  accounted  for  by  the  electrification  that  had 
been  going  on  and  the  dislocation  of  traffic  in  consequence.  The 
ultimate  result,  however,  might  be  to  increase  the  earning  power 
of  the  tramways.  He  considered  that  the  appellants  were  justified 
in  coming  to  the  conclusion  that  no  permanent  reduotion  had  been 
made  out  such  as  would  warrant  the  appointment  of  a  valupr. 

Lord  Justice  Swinfen  Eady  agreed  with  Lord  Justice 
Kennedy. 

By  a  majority,  therefore,  the  appeal  was  allowed  with  costs,  and 
the  rule  discharged. 

It  was  intimated  that  the  case  would:  probably  be  carried  to  the 
House  of  Lords. 
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Mr.  Tfiomas  Kirkt.and.  continuing  his  evidence,  said  he  had 
no  doubt  at  all  that  under  the  specification  he  wa«  working  under, 
he  was  authorised  to  put  in  the  inotnllaHon  in  the  method  in  which 
it  wan  tint  in.  On  January  2nd,  190fi.  he  recollected  an  interview 
with  Mr.  Woodd.  at  which  he  told  him  that  the  method  of  wiring 
in  the  tender  that  the  War  Office  had  accepted  was  by  means 
of  vulcanised  india-rubber  wire  in  folded  tube  on  the 
snrfnee,  and  Mr.  Woodd  paid  this  wonld  be  of  no  use  in  the 
building  Mr  Woodd  ssid  :  "What  can  you  do  for  me?"  and 
witness  said.  "  The  only  thing-  I  oan  do  for  you  is  to  put  lead- 
covered  wire  in  on  the  same  lines  as  at  Guy's,  and,  I 
believe,  as  far  as  my  reading-  of  this  somewhat  complicated 
specification  goes,  that  I  am  perfectly  entitled  to  do  it."  There- 
upon he  wrote  a  letter  to  Messrs.  Holdings  accordingly.  Witness 
said  he  examined  the  wire  when  it  arrived  in  May.  and  it  was  satis- 
factory as  far  as  he  could  see  by  'testing.  The  method  of  fixing 
adopted  was  that  of  fastening  with  lead  clips  on  the  surface.  In 
regard  to  the  boxes,  the  specification  defined  that,  they  were  to  be 
standard  hoxes  of  iron,  and  he  had  these  specially  got.  He  got  a 
standard  box,  and  he  made  them  put  a  piece  of  mica  at  the  bottom 
as  insulator,  and  on  the  top  of  that  he  had  an  insulator  of  porce- 
lain, and  then  on  the  casing  of  that  he  had  another  piece  of  mioa. 
When  the  wires  were  laid  from  box  to  box  every  section  was  tested 
before  the  pla°ter  was  put  on.  He  gave  instructions  as  to  the  use 
during  the  plastering  of  means  for  deteoting  any  severance  of  the 
wires  taking  place.  After  plastering,  tests  were  made  of  each 
individual  section,  and  he  personally  tested  at  the  end  of  the  work. 
When  wires  were  carried  round  corners,  he  instructed  that  the 
radius  of  the  bend  was  to  be  as  large  as  possible,  and  that  they  were 
to  see  that  there  were  no  rough  edges  against  which  the  wire  could 
be  rubbed.  These  instructions  were  given  to  Messrs.  Bolding's 
foreman.  He  gave  instructions  to  the  clerk  of  the  works  in 
effect  that  he  should  see  that  the  wires  came  in,  that  they  were 
not  damaged,  that  damaged  wires  were  not  la'd,  and  that  the  laying 
was  proper  in  regard  to  the  plastering.  He  constantly  attended 
without  notice  on  the  works  to  see  that  his  instructions  were  being 
oarried  out,  and  he  had  not  spared  himself  in  the  slightest  regard. 
After  the  installation  was  in,  he  tested  it  before  the  electric  light 
company  connected  their  mains  in  Ma»,  1907.  When  he  made  his 
tests  all  the  circuits  had  been  put  right.  After  his  tests,  the  West- 
minster Electric  Co.  made  tests,  and  these  showed  that  the  installa- 
tion was  in  complete  order  at  that  time,  viz.,  May  27th.  He  had 
no  intimation  that  the  system  as  passed  by  him  and  by  the  electricity 
company  was  wrong  till  August,  1907.  when  it  was  found  that  an 
entrance  light  was  wrong,  and  Messrs.  Boldingg  had  it  put  right. 
He  heard  nothing  more  till  about  the  end  of  the  maintenance  year. 
Subsequently,  when  he  passed  the  final  certificate  for  payment,  he 
was  of  opinion  that  the  work  included  in  the  contract  had  fulfilled 
all  the  specified  requirements. 

In  your  view,  is  the  system  th<vt  you  have  adopted  of  earthing 
wires  by  copping  wire  lightly  wound  round  them  one  that  is 
capable  of.  and  proper  for,  earthing  the  lend  wiring  ? — In  my 
opinion  it  is  so.  He  had  found  no  disadvantage  from  not  having 
glands  at  the  boxes.  He  considered  that  none  of  the  alleged 
defects  found  were  to  be  attributable  to  the  system  that  he  in- 
stalled. After  an  inspection  of  the  whole,  and  after  ascertaining 
the  results  of  all  the  tests,  he  arrived  at  the  conclusion  that  while 
the  system  was  not  then  satisfactory  in  many  respects,  he  could 
find  no  reason  for  holding  himself  responsible  in  any  degree  for 
its  present  condition. 

Cross-examined  further,  Witness  said  it  was  more  expensive  to 
use  lead  in  plaster  than  the  system  of  folded  pipe  on  the  surface. 
He  had  heard  that  the  War  Office  effected  alterations  during  the 
year  of  maintenance,  hut  he  was  not  called  in  to  advise  or  to  take 
any  part  in  regard  thereto. 

Cross-examined  bv  Mr.  Gordon  Hewart  :  His  attitude  was  that 
in  putting  in  the  lead-covered  wires  in  the  way  that  he  did,  he 
was  doing  what  was  allowable  under  the  contract,  and  was  really 
carrying  out  the  contract  as  it  was  allowed  by  the  specification. 

Do  you  oontend  that  the  lead-covered  wires  buried  beneath 
plaster  were  accessible  : — Yes ;  in  the  teehnioal  sense  most 
distinctly. 

The  Judge  :  Let  me  understand.  If  you  have  the  conductor 
carried  in  a  metal  tube,  if  your  installation  fails,  and  there  is  a 
fault  half-way  along  the  tube,  how  do  you  get  at  that  fault  ? — You 
pull  the  wire  out. 

Then  the  wire  is  accessible? — So  is  this. 

Counsel  :  How  would  you  get  to  the  wire  here  ? — First'of  all  for 
accessibility  you  must  be  able  to  get  at  the  ends  to  test. 

I  am  speaking  of  the  length  of  the  wire.  Having  got  at  the 
ends,  we  will  assume  you  find  a  defective  wire  ' — What  you  do  is  to 
cut  the  ends  off,  then  you  simply  make,  a  small  chase  in  the  plaster 
from  one  end  to  the  other.     You  lay  a  new  wire  in  and  make  good. 

Is  that  what  you  mean  by  accessible  ? — Yes,  it  conforms  to  acces- 
sibility. 

You  leave  your  original  wire  derelict  in  the  wall,  having  cut  off 
each  end  of  it ;  you  cut  up  your  wall  and  make  a  new  chase,  put  in 
a  new  wire,  and  then  make  good  ? — Yes. 

The  Judge  :  Do  yon  say  that  is  a  conductor  being  accessible  ? — 
I  do.     I  consider  that  is  very  good  accessibility. 

Further  cross-examined,  witness  said  that  at  Guy's  Hospital  half 
the  work  was  in  conduit  casing  or  other  method  than  lead-covered 
wiring.  At  the  time  the  lead-covered  wires  were  put  in  they  did 
not  put  them  in  connection  with  iron  boxes.  The  covering  of  the 
connector  boxes  was  in  wood  ;  in  regard  to  the  insulated  part, 
porcelain  was  nsed.  He  was  not  aware  that  the  lead-covered  wires 
at  Guy's  had  caused  great  trouble. 


Counsel  suggested  that  in  one  case,  from  the  fuseboard  to  the 
first  connecting  box  in  the  corridor,  the  approximate  length  of 
the  lead-covered  wire  was  80  ft ,  and  witness  paid  he  would  accent 
that  statement.  He  would  not  dispute  that  there  might  be  lengths 
of  fiO   70  or  80  ft.  of  lead-covered  wire  buried  in  plaster. 

What  was  the  natnre  of  the  protection  you  provided  for  these 
conductors  so  that  thev  might  resist  nails  ? — It  was  that  they  were 
put  in  places  where  this  risk  did  not  arise.  And  also  to  protect, 
them  with  plaster.  In  certain  cases  he  put  them  into  folded  tube 
down  to  the  plugs. 

Mr  Gordon  Hewart  suggested  that,  the  connector  boxes  used 
in  this  were  not  proner  boxes  for  lead-covered  wire,  and  witness 
expressed  the  view  that  they  were  very  sat'sfacte/ry.  He  dis- 
carded some,  and  had  these  got  ready  for  h''m  with  proper  insu- 
lated bases  before,  he  approved  of  them.  The  boxes  might  have 
been  designed  to  receive  conduits,  but  they  were  quite  applicable  to 
receive  lead-covered  wires  as  well. 

In  regard  to  the  Frazzi  blocks,  Counsel  suggested  that  if  they 
left  out  ceilings  and  regarded  walls  only,  there  were  only  85  points 
in  the  whole  work  where  the  Frazzi  blocks  in  any  way  interfered. — 
Witness  said  he  could  not  speak  of  his  own  knowledge  of  this, 
but  he  agreed  if  this  was  the  case  that  as  far  as  walls  were  con- 
cerned, Frazzi  affected  about  10  per  cent,  of  the  total  number  of 
wiring  points. 

Counsel  proceeded  to  deal  at  length  with  the  letters,  and  sug- 
gested that  when  the  Treasury  counsel  wrote  to  say  that  the  ground 
of  the  War  Office  claim  was  suhstantially  that  the  defendants 
allowed  lead-covered  wire  to  be  laid  direct  in  the  plaster  contrary 
to  the  contract,  and  that  that  constituted  gross  negligence  on  the 
part  of  a  firm  of  electrical  engineers  whose  duty  it  was  to  protect 
the  interests  of  the  War  Deportment,  the  defendants  did  not.  reply 
that  the  work  was  in  accordance  with  the  contraot,  and  did  not 
anpwer  the  question  put  to  them  as  to  who  suggested  the  lead- 
covered  wires. — Witness  said  the  matter  was  in  the  hands  of  his 
solicitors  and  he  accepted  their  advice  as  to  what  was  to  be  done. 
He  kept  himself  acanainte.d  with  the  successive  wiring  rules  of 
the  Institution  of  Electrical  Engineers,  and  was  aware  of  the 
rules  that  rend  :  "Unenclosed  lead-covered  conductors  must  be 
supported  continuously  or  at  intervals  sufficiently  frequent  to 
prevent  perceptible  ssgeing,  and  must  not  come  into  contact,  with 
damp  or  new  brickwork  or  plaster."  On  his  experience  of  lead- 
covered  wiring,  he  did  not  agree  with  that  rule  ;  it  should  be 
altered  to  allow  of  lead-covered  wiring  being  buried  in  plaster. 

Re-examined  by  Mr.  Walter.  Witness  expressed  the  view  that 
it  was  not  desirable  to  draw  lead-covered  wire  more  than  necessary 
into  tubing.  In  regard  to  the  boxes,  he  did  not  think  from  his 
experience  there  was  any  necessity  for  filling-np  the  holes  in  the 
box  round  the  lead  wire.  The  small  amount  of  damp  that  could 
get  in  in  that  way  was  negligible  where  india-rubber-covered  wire 
was  used. 

Mr.  Francts  Henry  Nicholson.  A  I  E.E..  resident  engineer  at 
the  K:ng's  Col'ege  Hospital.  Denmark  Hill,  said  he  was  formerly 
with  Kirkland  &  Canper.  and  in  February,  1910,  he  was  instructed 
by  the  firm  to  attend  with  Mr.  K;rk  and  mate  complete  tests  of  the 
whole  of  this  installation.  The  tests  took  about  four  weeks.  After 
giving  detailed  evidence  at  great  length,  Witness  said  that  he 
traced  down  the  defects  in  every  case  except  as  to  two,  to  sections 
of  wires  that  ended  in  flexible  or  wall  plugs. 

Mr.  Walter  :  In  your  experience,  is  it  at  one  or  other  of  the 
points  that  you  have  indicated  that  faults  nearly  always  originate  ? 
— Yes,  it  is  very  liable  to  be  so  where  fittings  of  that  kind  are 
used,  as  they  are  handled  by  everybody. 

With  the  fuses  that  you  saw  in  position  on  those  boards,  in  your 
view  could  the  insulation  be  injured  by  over-heating  ? — Yes.  My 
opinion  was  that  those  fuses  gradually  warmed  up  the  lead-covered 
wire,  and  it  was  a  question  of  time,  not  necessarily  of  the  actual 
fault  itself,  that  damaged  those  wires.  If  those,  actual  faults  had 
been  repaired  at  the  time  they  first  occurred,  those  wires  would 
never  have  been  damaged. 

In  the  course  of  subsequent  detailed  evidence,  Witness  said  that 
in  properly  supervised  installations,  long  before  a  fault  had 
developed,  one  made  periodic  tests  on  each  of  the  circuits  at 
intervals  to  see  what  the  ins^ation  of  the  circuits  was. 

Is  there  anything  in  this  that  led  you  to  the  conclusion  that  the 
defects  in  this  system  were  due  to  the  installation  of  lead-covered 
wire  ? — No,  it  led  to  the  very  reverse.  If  the  lead-covered  wire  had 
gone  by  abrasion,  as  they  said,  he  should  have  found  the  defects 
shown  in  both  buildings  and  in  both  parts  of  the  lead-covered 
system — that  was  to  say,  between  the  boards  and  the  first  connector 
box  as  well  as  between  the  point  and  the  last  oonnector  box,  but  he 
did  not.  He  found  nothing  to  cause  those  defects  except  the  bad 
maintenance,  and  that  was  proved  by  the  fact  that  it  came  down 
to  practically  flexible  fittings  and  over-fusing.  He  never  saw,  the 
whole  time  be  was  there,  any  abrasion  of  any  lead-covered  wire 
at  all. 

The  Solicitor-General  :  Do  I  understand  that  you  suggest 
that  what  caused  this  lead-covered  conductor  to  give  was  the  fact 
that  the  wires  got  overheated  through  too  strong  a  fuse  being  put 
in  ?— Ye». 

From  the  connector  box  to  the  flex  if  the  insulation  of  the  lead- 
covered  conductor  was  going  to  be  affected  by  excess  current,  it 
would  affect  it  through  its  whole  length. equally  unless  there  was 
some  defect  in  the  insulating  surface  /—Certainly. 

Unless  the  insulation  had  perished  its  whole  length  there  would 
be  no  fault  in  the  lead-covered  conductor  ? — That  is  so. 

Referred  to  the  two  pieces  that  were  cut  out  on  the  Saturday 
from  the  circuits  where  faults  were  found,  witness  said  the  rubber 
showed  signs  of  overheating,  but  he  could  not  say  if  that  over- 
heating had  perished  the  insulation  without  testing  the  wire. 
Witness  agreed  with  Mr.  Patchell  that    the  signs  of  overheating 
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were  signs  in  ono  wiro  alono  of  tho  two.  If  thai  wan  ho  it  wan 
clear  that  thoro  had  been  a  dead  earth  on  I  In  circuit,  and  there 
foro  tho  fault  was  ono  that  would  have  been  extremely  unlikely 
to  have  been  found  in  the  flex.  It  would  bo  found  behind  the 
plug  point,  and  if  not  there,  it  must  have  occurred  in  tho  lead- 
covered  conductor,  but  not  neccHBarily  buried    in  the  planter. 

After  a  long  cross-examination  on  these  points,  Witness  agreed 
that  on  the  lead-covered  conductor  that  ho  tented  thoro  had  been  a 
leak  to  earth.  He  first  formed  tho  view  thnt  the  mischief  in  the 
system  was  due  to  overfusing  when  ho  saw  the  heavy  fuses, 
because  when  ono  began  to  pee  overfusing  in  any  building  one 
ought  to   begin   to  look    for   trouble.      He  did    not   suggest  that 

,  -ampere  fuses  would  have  caused  the  insulation  of  the  circuit  to 
breakdown. 

Mu.  James  Swinhubne,  F.R.S.,  next  gave  evidence  regarding 
the  properties  of  rubber  and  the  functions  of  the  lead 
covering. 

Counsel :  If  wires  are  put  in  lead  buried  in  plaster,  when  is  the 
period  when  you  would  expect  to  find  difficulties,  if  any,  in  con- 
nection with  the  insulation,  the  beginning  or  at  a  later  period  ? — I 
should  not  expect  from  burying  wire  in  plaster  to  have  any  trouble 
with  insulation  at  all,  if  the  plaster  is  going  to  be  dry  within  a 
reasonable  time — we  will  say  a  few  months.  It  is  known  that 
mortar,  that  is  to  say,  lime  plaster,  if  wet,  will  est  gradually  into 
lead,  but  it  will  take  a  long  time  to  eat  through  a  lead  covering, 
and  will  only  do  it  while  it  is  wet.  Once  it  is  dry  there  is  an  end 
Df  it. 

Assume  any  action  on  the  lead  with  the  system  of  insulated 
wires  that  you  have  here  with  rubber  insulation,  is  there  going  to 
be  any  aotion  on  the  rubber  there  ?—  No,  if  the  lead  was  eaten 
through  by  continually  damp  mortar,  and  then  the  rubber  was  left 
long  enough  for  it  to  perish,  when  the  rubber  perished  you  would 
get  trouble,  but  I  see  no  reason  to  expect  trouble  until  that 
happened,  and  it  would  be  a  matter  of  years  ;  it  would  not  be  an 
immediate  matter.  In  all  cases  defects  were  in  the  last  sections 
between  the  lighting  point  and  wherever  the  previous  opening  was. 
rhe  fact  that  the  defects  were  found  there  showed  that  the  pro- 
bability was  that  it  was  not  in  the  buried  wire  at  all  that  the 
leaks  occurred,  but  in  the  connections. 

Witness,  in  subsequent  evidence  as  to  the  fuseB  being  heavier 
than  the  circuit  was  normally  supposed  to  carry,  said  that  the 
large  fuses  did  not  cause  faults  or  tend  to  cause  faults  at  all.  They 
permitted  leaks  to  go  on  that  should  be  stopped  and  remedied. 
Where  a  normal  fuse  went,  that  showed  there  was  something 
wrong,  and  it  was  the  business  of  the  man  in  charge  then  not  to 
put  in  a  larger  fuse,  but  to  find  out  what  was  wrong  and  remedy 
it.  Installations  might  be  completely  ruined,  although  perfect  in 
;he  first  instance,  by  negligent  supervision.  If  an  installation 
was  perfeot,  you  could  put  in  enormous  fuses  and  no  harm  would 
jver  happen,  but  no  installation  was  perfect,  and  the  fuses  were 
jut  there  in  order  that  if  a  fault  did  develop  anywhere  they  might 
enow  it  was  there  and  put  it  right. 

Mr.  Waltee  :  Do  you  find  in  the  reports,  and  the  evidence  that 
rou  have  heard,  any  proof  relative  in  this  case  that  the  system  as 
nstalled  failed  by  reason  of  lead  being  put  under  plaster  ? — No. 
j  have  not  found  that.  I  think  the  trouble  must  have  arisen 
'rom  points  where  you  are  making  connections  with  the  wires.  I 
lan  see  no  reason  why  the  lead  buried  in  plaster  so  far  as  that  goes 
ihould  not  be  absolutely  satisfactory. 

The  Judge  :  You  now  assume  a  perfect  piece  of  lead-covered 
vire  put  properly  into  plaster,  you  say  when  once  that  is  dry  you 
lee  no  reason  why  it  should  not  work  properly  ? — I  go  a  little 
'urtber  than  that ;  the  lead  ought  to  be  perfect,  but  if  a  crack  or 
something  of  that  sort  occurs  in  the  lead,  and  it  is  rubber  covered 
nside,  I  do  not  see  that  that  is  going  to  do  any  harm  ;  with  paper 
nsulation  it  is  different. 

Asked  to  define  the  object  of  accessibility  of  wires,  witness  said 
vhat  one  wanted  to  be  able  to  do  was  to  test  the  wire,  and  if  by 
jiy  chance  the  wire  had  gone  wrong  one  wanted  to  be  able  to 
eplace  it  ;  one  did  not  want  to  get  at  the  wire  to  repair  it,  one  never 
■epaired  wire  of  that  sort  at  all.  If  the  wire  was  wrong,  one  took 
t  out  and  put  in  another.  Enclosing  wires  in  metal  conduit 
Jways  led  to  damp  inside  the  conduit.  The  question  of  getting 
n  new  wires  simply  depended  on  the  length  and  the  number  of 
urves. 

Mb.  Walteb  proceeded  to  ask  Mr.  Swinburne  if,  in  his  view, 
here  was  anything  in  the  War  Office  specification  to  prevent  the 
ise  of  lead-covered  wire. 

The  Solicitor-General  objected,  as  this  (he  contended)  was  a 
uestion  for  the  Judge. 

The  Judge  said  he  could  not  see  that  Mr.  Walter  could  put  the 
uestion  he  had  asked,  as  he  was  throwing  the  specification  at  Mr. 
Swinburne's  head,  and  asking  him  to  find  his  (the  Judge's)  judgment 
or  him. 

Mr.  Walter  :  It  is  exactly  the  point  I  think  your  Lordship  has 
ot  to  find. 

The  Judge  ultimately  rejected  the  evidence  as  to  Mr.  Swin- 
inrne's  interpretation  of  the  contract. 

Mr.  Swinburne,  further  examined,  said  he  would  not  think  of 
■aving  Frezzi  chased. 

Cross-examined  by  the  Solicitor-General  :  It  would  be 
orreot  to  say  that  this  system  was  in  a  measure  restricted  and  pro- 
hibited by  the  Institution  rules.  These  restrictions  would  be  due 
o  the  fact  that  people  had  found  trouble  with  the  system,  and  the 
haracter  of  the  trouble  generally,  he  would  say,  would  be  corrosion 
f  the  lead.  He  s greed  that  one  should  not  put  lead-covered  cables 
ike  these  in  plaster  in  places  where  people  would  be  likely  to 
rive  in  nails. 

Subsequently,  in  the  cross-examination.  Witness  was  handed  a 
le  and  asked  to  chase  a  Frazzi  block,  and  he  did  so,  admitting  that 


the  fllo  acted  quickly,  nnd  that  it  was  not  *o  tedious  m  he,  t.honght. 

Eventually  Mu.    BWIMB1 
the  question  of  aooeasibUity  and  other  mi," 

The   ni'it  witiiiwi  wiib  Mu    ll.M.i'ii   fjrOOOH  Ttlxi    mi  i    I       ,'r. 
[897  he  brought  oat  as  a  trade  ij  stem  the  twin  U»ad-< 

iriMilatcd    with     indiarnl.ln  r.       He     Induced      Ilinliyn     Telegraph 
Works   to  produce    it.     They  mated  Mmetbil  g  to  jet  rid  of 
casing  and  corrosion  from  the  action   of    the  pi 

had  been  us«d  in  (ooieaeing  quantity  from  that  date.  J  lint  he 
had  prepared  of  1  12  of  his  more  important  InatoJlationi  Hhowed 
four  in  IH'.m,  four  in  1899,  seven  in  1900,  and  ho  on  up  to  \'i  in 
1013,  and  he  now  had  nine  contracts  in  hand.  They  buried  the 
cables  where  necessary,  and  it  was  always  necessary  in  dropping 
the  wires  down  to  a  switch  or  brackets  in  the  wall.  The  Boon 
they  generally  escaped  by  putting  them  imnudiately  out  of  the 
floor  boards  and  simply  notching  the  j'.i^ts.  They  always  ha/1  to 
go  through  walls,  and  they  were  mortared  in  or  plastered  in.  and 
according  to  his  view  there  was  no  bare  metal  that  would  stand 
plaster  except  lead.  In  ornamental  work  where  such  cable  had  to  be 
run,  and  where  one  could  not  have  anything  on  the  surface,  it  had 
been  his  practice  during  all  these  years  to  bury  it  in  piaster.  They 
had  had  great  success  with  it,  and  Messrs.  Henley's  had  now  brought 
it  out  as  a  complete  system  for  the  general  trade.  Witness  said 
the  system  had  been  used  for  every  kind  of  building  that  he  knew 
of.  He  had  done  Peak  Frean's  in  1900,  and  recently  they  had 
ordered  him  to  do  their  new  factory  at  Bedford  on  the  same  system. 
The  laying  needed  care  and  the  method  of  fastening  with  lead  clips 
was  oorrect. 

Cross-examined  :  He  knew  that  the  Rules  of  the  Institution  said 
that  conductors  buried  in  cement  or  plaster  must  be  provided  with 
sufficient  protection  to  resist  a  nail.  To  comply  with  that  rule  he 
had  got  out  a  steel  channel  to  place  over  it  where  there  was 
obvious  danger.  It  was  not  the  general  rule  to  run  the  system 
from  the  terminal  boxes  to  the  lighting  points  with  lead-covered 
conductors  buried  in  new  plaster  for  the  reason  that  solid  ceilings 
were  not  the  general  rule.  He  thought  it  was  as  wise  to  bury  it  in 
the  ceiling  as  in  the  wa'l.  With  regard  to  the  breaking  down  of 
the  system,  the  fittings  would  be  by  far  the  weaker  point. 

Mr.  Campbell  Swinton,  M.I  E.E.,  said  that  he  introduced  lead- 
covered  wiring  at  Armstrong,  Whitworth's  for  wiring  warships 
over  20  years  ago,  and  it  had  been  adopted  throughout  the  British 
service  and  throughout  most  foreign  services,  and  also  generally  in 
the  mercantile  marine.  It  was  run  on  the  surface  as  a  rule  with- 
out any  protection.  There  was  no  difficulty  in  putting  the  con- 
ductors round  bends,  &c,  and  the  lead  was  unprotected,  although 
the  insulation  depended  on  the  lead  being  kept  uninjured.  The 
lead  wire  was  used  by  the  Post  Office  for  their  telephone  wires  in 
houses.  There  was  an  installation  of  electric  light  at  the  City 
Corporation  lunatic  asylum  at  Dartford,  which  contained  about 
1,200  lights,  and  was  entirely  wired  in  lead- covered  wire.  In 
regard  to  the  installation  at  Millbank,  he  thought  it  was  allowed 
to  get  into  a  bad  condition.  It  was  never  tested,  and  when  faults 
occurred  no  attempt  was  made  to  remedy  them.  The  brutal  system 
of  increasing  the  size  of  fuses  was  used  till  they  stood,  and  the 
result  was  that  the  insulation  of  many  of  the  circuits  was  damaged 
Installations  could  be  readily  destroyed  if  faults  were  not  located 
and  the  fuses  were  increased.  Witness  thought  that  no  other 
system  than  the  one  installed  at  Millbank  could  have  met  the  case 
— that  is,  at  the  time  in  question. 

In  cross-examination,  witness  pointed  out  that  his  specification 
had  covered  lead-covered  wires,  not  twin,  but  that  was  the  only 
point. 

Mr.  Alfred  Hebbert  Dykes,  M.I.E.E.,  said  he  was  authorised 
by  the  Committee  of  the  Association  of  Consulting  Engineers,  to 
give  evidence  on  their  behalf.  Assuming  that  he  was  told  there 
were  only  |  in.  of  plaster  above  something  that  could  not  be  chased 
and  that  the  system  had  to  be  under  the  surface,  in  1905  there  was 
only  the  lead-covered  conductor  system  that  could  be  used.  You 
could  have  twin  lead  covered,  or  two  single  wires  ;  twin  lead- 
covered  would  be  the  more  suitable.  It  should  have  given  no 
trouble.  He  was  now  carrying  out  an  installation  where  the 
wires  were  buned  on  blocks  similar  to  the  Frazzi  blocks,  and  he 
used  metal-covered  wire  buried  direct  in  plaster.  A  few  years  ago 
he  would  have  used  lead-covered  wire.  He  now  used  copper- 
covered  wire  ;  this  was  a  modern  development,  but  the  system  of 
using  was  similar.  Once  the  plaster  was  dry,  he  had  never  known 
any  wire  to  fail  through  plaster  in  any  case  where  he  had  used 
lead-covered  wire.  There  had  been  failures  in  certain  cases  with 
certain  kinds  of  plaster,  and  under  certain  conditions,  but  these 
did  not  occur  where  the  plaster  was  either  the  ordinary  lime 
plaster  that  was  used  here,  or  Keen's  cement.  Witness  said  that 
in  any  system  he  should  be  sorry  if  the  fact  that  faults  occurred 
in  a  large  electric  light  system  within  a  year  or  two  after  it  was 
finished  was  taken  to  indicate  that  the  syetem  was  at  fault.  One 
always  got  defects  in  any  large  system,  and  if  they  were  allowed 
to  run  on,  they  developed  into  larger  defects.  Witness  thought  if 
the  trouble  was  due  to  the  lead-covered  wiring  being  faulty,  or  a 
faulty  system,  he  saw  no  reason  why  there  should  not  be  faults 
between  the  fuseboard  and  the  first  connector  box. 

The  last  witness  was  Mr.  Owen  David  Lucas,  who  agreed 
with  the  view  of  the  previous  witness  that  the  system  used  at 
Millbank  was  the  correct  one  under  all  the  circumstances.  It  could 
not  have  been  done  in  any  form  of  armoured  cable.  He  thought  the 
connector  boxes  were  sat  it  factory  for  this  sort  of  installation. 
He  believed  there  was  no  special  box  made  at  the  date  of  1905  for 
lead-covered  wire. 

This  concluded  the  evidence  in  the  case,  and  subsequently 
counsel  on  each  side  addressed  Mr.  Justice  Lawrence  in  summary 
of  the  whole  evidence. 

On  Monday,  April  9th,  Mr.  Justice  Lawrence  was  to  have  heard 
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legal  arguments,  but  hie  Lordship  was  unable  to  take  his  seat  owing 
to  a  cold,  and  the  case  was  adjourned  till  the  next  legal  term, 
which  began  on  April  21st. 


THE    UTILISATION   OF   SOLAR  ENERGY. 


By  A.  S.  E.  ACKERMANN,  B.Sc.  (Eng.),  A.M.Inst.C.E. 

A  paper  on  the  above  subject  was  read  before  the  Society  of 
Engineers  (Incorporated),  on  the  6th  inst.,  by  Mr.  A.  S.  E. 
Aokermann,  who  has  been  associated  with  the  work  (as  joint  con- 
sulting engineer  with  Mr.  C.  T.  Walrond,  to  the  Sun  Power  Co. 
and  the  Shuman  Engine  Syndicate)  for  nearly  four  years.  The 
paper  is  the  first  of  its  kind,  and  deals  with  the  whole  of  the 
experiments  which  have  been  made  during  that  period,  and  which 
have  cost  about  £30,000. 

After  naming  the  principal  workers  in  this  field,  the  author 
gives  determinations  of  the  solar  constant  and  deals  fully  with  the 
varying  percentages  of  this  quantity  that  are  available  throughout 
the  day  for  power  purposes.  He  then  describes  four  types  of 
Shuman  sun  heat  absorbers  and  gives  in  great  detail  the  results  of 
his  trials  of  these  apparatus.  The  results  of  these  types  of 
absorbers  are  compared  by  means  of  tables  and  ourves,  and  from 
these  the  author  has  constructed  a  formula  by  means  of  which  it 
is  easy  to  calculate  for  a  given  type  and  size  of  absorber  the  total 
output  of  steam  per  hour  if  three  things  are  known  : — (1)  The 
time  of  day  ;  (2)  the  humidity,  and  (3)  the  steam  pressure.  It 
has  been  known  that  humidity  adversely  affects  the  quantity  of 
solar  radiation  arriving  at  the  earth's  solid  surface,  but  this  is  the 
first  time  that  its  effect  on  solar  steam  production  has  been 
quantitatively  determined. 

In  order  to  utilise  the  low-pressure  steam  economically,  Mr. 
Frank  Shuman  designed  a  special  engine,  which  has  also  gone 
through  several  stages.  This  engine  is  fully  described,  with  draw- 
ings, and  the  author  gives  the  results  of  his  trials  of  the  several 
engines  and  compares  their  results  with  those  of  exhaust  steam 
turbines  and  the  low-pressure  oylinders  of  compound  and 
triple-expansion  engines,  showing  that  the  Shuman  engine  is  the 
more  economical.  The  steam  consumption  of  one  of  these  engines 
was  only  22'1  lb.  per  B.H.P.-hour,  when  the  output  was  94'5  b.h.p,, 
and  the  steam  pressure  only  16'2  lb.  per  eq.  in.  abs. 

In  the  earlier  experiments  (1907  and  1910)  Mr.  Shuman  employed 
the  direct  rays  of  the  sun  without  any  reflecting  surfaces  ;  in  1911 
reflectors  were  used  to  supplement  the  direct  rays,  increasing  the 
heat  received  in  the  ratio  of  2  to  1.  The  boiler  in  this  case  con- 
sisted of  a  number  of  flat  cells  of  tin-plate,  each  about  3  ft.  square 
and  |-in.  thick,  aggregating  26  sections  of  22  cells  each,  a  total 
area  of  5,148  sq.  ft.,  receiving  the  radiation  falling  upon  an  area 
of  10,296  sq.  ft.  The  area  of  land  occupied  was  126  x  142  ft., 
rather  less  than  0'4  acre.  Steam  was  generated  at  or  near  atmos- 
pheric pressure,  the  maximum  output  being  over  800  lb.  of  steam 
per  hour,  equivalent  to  nearly  27  b.h.p.,  and  a  rate  of  absorption 
of  useful  heat  of  88  B  th.u.  per  hour  per  sq.  ft.  of  solar  radiation. 
This  was  the  first  absorber  constructed  on  commercial  lines. 

In  1913  a  larger  plant  was  erected  at  Meadi,  near  Cairo,  Egypt, 
in  which  improvements  suggested  by  Prof.  C.  V.  Boys  were  em- 
bodied. In  this  case  the  dimensions  of  the  boiler  were  reduced, 
and  the  radiation  from  a  large  area  was  concentrated  upon  it  by 
means  of  trough-like  reflectors  of  parabolic  section,  with  their 
axes  north  and  south.  The  construction  of  the  reflector  is  shown 
in  section  in  fig.  1  ;  it  consists  of  thin  glass  mirrors  carried  in 
a  light  steel  framework,  which  is  rotated  so  as  to  receive  the 
solar  radiation  always  at  the  best  angle,  under  the  control  of  an 
ingenious  electrical  automatic  heliostat. 


Fig.  1. — Crescent  Frame  of  Shuman-Boys  Absorber. 


A  section  of  the  boiler  is  given  in  fig.  2  ;  it  is  made  in  4 -ft. 
sections  of  cast-iron,  bolted  together  in  lengths  of  205  it.,  the 
dimensions  of  the  water  space  being  i  in.  x  11  in.  x  205  ft.  The 
boiler  is  encased,  aa  shown,  with  glass  plates,  whioh  enclose  an  air 


space  round  it  to  prevent  loss  of  heat  by  conduction  and  conveo- 
tion  ;  the  casing  was  not,  however,  always  used  in  the  trials.  There 
were  five  sections,  as  above  described,  the  absorber  occupying  a 
net  area  of  about  14,400  sq.  ft.,  but  as  the  sections  were  spaced  at 
40- ft.  centres,  the  total  land  area  occupied  was  about  J  acre.  This 
might  be  greatly  reduced.  The  total  area  of  sunshine  collected 
was  13,752  sq.  ft.,  and  the  net  concentration  was  in  the  ratio  4  "6  : 1. 

The  amount  of  steam  produced  per  hour  per  fq.  ft.  of  solar 
radiation  was  012  lb.,  as  compared  with  009  lb.  in  the  1911 
experiments.  The  maximum  absorption  observed  was  116  b.th  V. 
per  hour  per  sq.ft.  of  radiation  collected  (compared  with  88  in  1911), 
and  the  maximum  output  of  steam  was  1,442  lb.  per  hour,  at 
158  lb.  per  sq.  in.,  on  August  22nd,  1913.  Allowing  for  aeon- 
sumption  of  26  lb.  per  B  H  p.-hour,  the  plant  could  have  developed 
565  b.h.p.  Owing  to  mechanical  defects  in  the  engine  and  pumps 
employed,  however,  the  actual  output  bore  no  relation  to  the 
steam  production. 

The  experiments  showed  that  the  production  of  power  by  direct 
utilisation  of  the  sun's  radiation  was  not  only  practicable,  but 
commercially  feasible.       In  the  course  of  the  discussion  which 


Fig.  2.— Section  of  Boiler. 

followed  the  reading  of  the  paper,  a  representative  of  the  Sun  Power 
Co.,  Ltd.,  stated  that  the  cost  of  the  absorbing  plant  was  £1,560,  or 
about  twice  that  of  ordinary  steam-raising  plant  ;  if  coal  cost  9s.  8d. 
per  ton,  the  total  inclusive  running  costs  would  be  about  equal,  but 
as  coal  in  the  tropics  costs  about  60s.  per  ton,  the  sun  plant  has  a 
very  marked  advantage.  As  a  result  of  the  experiments  the 
Egyptian  Government  has  ordered  a  100-H.p.  plant  for  the  Soudan. 
Seeing  that  this  was  the  first  plant  of  its  kind  (with  parabolic 
reflectors),  the  success  achieved  is  highly  satisfactory.  Unfor- 
tunately such  a  plant  could  not  be  used  for  electric  lighting  with- 
out complete  storage,  but  it  could  be  used  for  the  supply  of  electric 
power  in  tropical  countries  under  suitable  conditions. 


Switching  Competitions. — On  previous  occasions  w<| 

have  drawn  attention  to  the  electric  light  switching  examination! 
initiated  by  Messrs.  A.  P.  Lundberg  k  Sons,  who,  as  the  inventor 
and  makers  of   a  great  variety  of   tumbler  switches,  are  in 
exceptional  position  to  deal  with  the  subject  of  tumbler- switcl 
controls.    The  operation   of  switching  a  lamp  on  or  off  seemi 
simple  enough  ;  there  is  "nothing  in  it,"  yet,  we  understand,  there 
are  no  fewer  than  a  dozen  or  more  types  of  tumbler  switch  avail , 
able    for   use    in    connection    with    incandescent    lamps.    Man; 
engineers  would  be  somewhat  pu  zled  if  suddenly  called  upon  t< 
enumerate  the  conditions  calling  for  the  use  of  each  of  these  type* 
It  is,  however,  one  of  the  most  admirable  qualities  of  the  eleotrii, 
light  that  it  lends  itself  to  niceties  of  distant  control  that  »r 
absolutely  unique,  and  it  would  be  a  pity  to  neglect  this  valnabl 
feature  of  the  system  simply  to  save  a  little  trouble  and  thought  I 
Messrs,  Lundberg,  therefore,  are  to  be  congratulated  upon  thei 
enterprise  in  instituting  examinations  for  the  purpose  of  devrlopini 
the  knowledge  of  this  subject  and  educating  electrical  men  to    f 
realisation  of  its  possibilities,  whereby  they  are  also  benefiting  th  i 
electrical  industry  as  a  whole.     The  results  of  their  latest  competi  ' 
tion  are  set  forth  in  our  advertisement  pages  to-day,  and  it  will  bf 
noticed  that  the  most  successful  competitor,  appropriately  enougl 
is  a  member  of  the  Illuminating  Engineering  Society. 
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WAGES    OF    WIREMEN 
IN    THE    MANCHESTER    DISTRICT. 


["HlC   MaNCHKWTKH,    M.W.iultl)    AND    DISTRICT    UtUI.IHNU    THADKS' 

Employers'  Association. 

Working    Rule*  fur  EUotrioal    n  iromett  and   Cable  JoinUrt  for 

Manchester,  Salford  and  District. 


1.  Wages, — The  minimum  rate  of  wages  for  qualified  electrical 
riremen  and  cable  join  tore  shall  be  9]d.  per  hour.  Any  extra  for 
iharge-hande  to  be  mutually  arranged  between  employer  and 
harge-hand. 

2.  Hours  of  Labour. — The  ordinary  working  week  ehall  not 
xoeed  52  hours ;  '.' '.  hours  to  constitute  a  maximum  day  for  the 
irst  five  days  of  the  week,  and  I '  on  Saturdays. 

B,  Overtime, — Overtime  rates  not  to  count  until  full  time  for  the 
lay  has  been  made,  this  provision  not  to  apply  unless  the  loss  of 
ime  is  through  the  workman's  own  fault.  Payments  for  over- 
ime  to  be  as  follows  : — First  two  hours,  time  and  a  quarter  ; 
econd  two  hours,  time  and  a  half  ;  afterwards,  until  starting  time 
text  morning,  double  time.  When  overtime  is  required,  the 
uestion  of  taking  meals  to  be  arranged  between  employer  and 
workman.  Ordinary  meal  times  to  be  deducted.  Overtime  in  all 
aseB  to  commence  at  the  usual  times  for  ceasing  work.  Sundays, 
!hristmas  Day  and  Oood  Friday  also  double  time. 

4.  Night  Gangs. — Men  employed  on  night  gangs  to  be  paid  at 
he  rate  of  time  and  a  quarter  between  the  hours  of  6  p.m.  and 

a.m. 

Meal  times  for  night  gangs  to  be  arranged  between  employer 
nd  workman,  and  ordinary  meal  times  to  be  deducted. 

5.  Boundary. — The  boundary  shall  be  a  radius  of  one  mile  from 
he  Manchester  Town  Hall  (main  entrance).  All  men  when  work- 
ng  within  the  boundary  shall  commenoe  and  finish  work  at  the 
sual  times.     When  required  by  the  employer  or  his  representative 

0  travel  between  the  shop  and  the  job,  or  vibe  versa,  men  shall  be 
aid  travelling  time  and  fares.  This  provision  also  to  apply  to 
tule  6. 

6.  Ira  retting  Expenses. — All  men  working  beyond  the  boundary 
lentioned  in  Rule  5,  but  within  a  radius  of  5  miles,  shall  be  paid 
ravelling  expenses  at  the  undermentioned  rates  in  lieu  of 
ravelling  time  and  fares  : — 1  to  2  miles  from  Town  Hall,  3d.  per 
ay  ;  2  to  3  miles  from  Town  Hall,  5d.  per  day  ;  3  to  4  miles  from 
'own  Hall,  8d.  per  day  ;  4  to  5  miles  from  Town  Hall,  lOd.  per 
ay.  All  men,  when  paid  travelling  expenses,  to  be  on  the  job  at 
he  usual  starting  and  stopping  times. 

7.  Country  Work. — All  men  sent  from  this  district  beyond  the 
istances  stated  in  Rule  6,  to  be  paid  travelling  time  each  way  at 
he  ordinary  rates  and  railway  fares. 

When  required  to  lodge  away  from  home,  an  addition  of  Is.  6d. 
er  night  to  be  allowed  for  lodgings  (Sundays  included). 

Return  railway  fares  only  to  be  allowed  every  two  weeks  when 
rorking  within  20  miles  ;  over  20  miles  and  up  to  50  miles,  every 
lonth  ;  over  50  miles,  every  three  months. 

In  exceptional  cases,  such  as  breakdowns,  &c.,  men  required  by 
be  employer  to  travel  outside  the  ordinary  working  hours  shall  be 
aid  railway  fares  and  travelling  time  at  the  rate  of  time  and  a 
uarter. 

8.  Apprentices. — No  employer  shall  engage  additional  appren- 
ices  whilst  the  total  number  shall  exceed  one-third  of  the  journey - 
len  employed  by  him,  taking  an  average  over  three  years. 

9.  Discharge. — Should  an  employer  require  to  discharge  a  work- 
lan,  or  a  workman  desire  to  leave  his  employment,  one  hour's 
otioe  shall  be  given  on  either  side,  or  one  hour's  pay  in  lieu  of 
aoh  notice  (except  in  cases  of  misdemeanour),  which  shall  be  added 
»  or  deducted  from  the  workman's  wages  at  the  time  of  payment. 

10.  Society  or  Non-Society  Men. — Whilst  agreeing  not  to  place 
ny  obstaole  in  the  way  of  men  joining  the  Union,  employers  do 
ot  agree  to  employ  Union  men  only. 

11.  Tools. — Each  qualified  workman  to  have  a  full  kit  of  tools, 
jmprising  : — Pair  cutting  pliers  ;  pair  gas  pliers  ;  heavy  and 
ght  hammers  ;  two  gimlets  ;  ratchet  brace  and  four  shall  and  two 
wist  bits  ;  2-ft.  rule  ;  four  Firmer  chisels  ;  tenon  saw  ;  2-lb. 
jldering  iron  ;  half-round  file  ;  large,  medium  and  small  screw- 
rivers  ;  two  plugging  chisels  ;  two  bradawls  j  square  ;  plumb  bob 
ad  line  ;  small  plane  ;  key-hole  saw  ;  gouge  ;  Bmall  footprint. 

12.  Dirty  Work. — That  extra  payment  be  made  to  men  when 
ogaged  on  work,  as  follows : — (a)  Mines,  pits  and  old  ship 
Bpairs  (except  oil  vessels  after  carrying  oil),  6d.  per  day  ;  (J) 
hemical  works,  accumulator  works,  paint  works,  riverside  pre- 
lises  and  docks,  where  the  conditions  are  abnormal,  6d.  per  day  ; 
a)  oil  vessels  after  carrying  oil,  cleaning  out  or  repairing  old 
oeumulators,  Is.  per  day. 

13.  Disputes. — No  strike  or  lock-ont  to  take  place  under  any 
hrcumstances  until  the  matter  in  dispute  has  first  been  referred  to 

joint  committee  of  employers  and  operatives,  who  Bhall  meet 
'ithin  six  days  and  endeavour  to  settle.  Should  they  fall,  the 
ime  shall  be  referred  to  an  umpire  to  be  mutually  agreed  upon  by 
le  said  committee.  Wherever  practicable,  current  conditions  to 
revail  pending  reference  to  the  committee  or  umpire. 

14.  Definition. — A  qualified  electrical  wireman  and  cable  jointer 
iust  be  over  21  years  of  age,  able  to  produce  indentures  of 
Dprenticeship  or  references  proving  not  less  than  five  years'  em- 
loyment  in  general  electric  contracting  work,  or,  alternatively, 
iust  produce  a  certificate  from  some  recognised  authority. 

1  16.  Alterations  to  Rules. — No  alteration  shall  be  made  in  these 
ilea,  eitker  by  employers  or  workmen,  without  giving  six  months' 


notice  in  writing,  suoh  notice  to  expire  on  the  1st  day  of  May  in 
any  year. 

When  notice  for  alteration  in  received  by  either  side,  11  day* 
shall  be  allowed  after  tho  receipt  of  such  BOtUM  bo  which  to  submit 
counter  proposals,  if  necessary,  which  shall  be  accepted  an  being  in 
order. 

We,  the  representatives  of  the  Manchester,  Salford  and  District 
Building  Trados  Employers'  Association  on  the  one  hand,  and  the 
Electrical  Trades  Union  on  the  other,  pledge  our  respective  societies 
to  maintain  and  carry  out  the  aforesaid  joint  rules  in  each  of  our 
respective  associations  and  societies. 

Signed  this  9th  day  of  April,  191  I. 

On  behalf  of  the  Manchester,  On   behalf  of    the   Electrical 

Salford   and    District    Huilding  Trades  Union. 

Trades    Employers'    Association  William   C.   McKay,   Chair- 

(Eleotrical  Branch).  man,  District  Committee 

John  Lkjhtfoot,  Chairman.  J.  Rowan,  General  Secretary 

L.  E.  Wilson,  Vice-Chairman. 

James  Dknveb,  Secretary 


NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT  YET   PUBLISHED.) 
Compiled    expres.ly    for    this   journal    by    Messrs.    W.    P.    Thompson    &    Co 
Eiectrica      Patent    Agents,    285,    High    Holborn,    London,    W.C.,    and    ■ 
Liverpool  and  Bradford,  to  whom  all  inquiries  ihould  be  addressed 


8,620 .     "  Sparking  plugs  for  internal  combustion  engines."     T.   McClements 

April   DtPi. 

Aprif  6th "  Pr°Ce"  '0r  the   e,ectrodeP°sition   °f   Iron."     S.   O.  Cowper-Coles. 

8,630.     "  Driving  band    for   projectiles."     S.  O.   Cov.-per-Coi.es.     April  6th 
Hke'^-S.'  OP.TowPETcoaLPtPsaraAprilf06thP0'i5hing    ***   SheCtS'  P'a'eS    »nd    the 
>i™"'   «"Ar?paAatUn  f°r  lightin!  and  extinguishing  lamps  at  a  predetermined 
RM«;,mwr        i  ,B°UCHAkD-      APrl1    6<h-     (Convention  date    April   4th,    1913. 
Belgium.)     (Complete.)  r  ' 

8,683  "Method  of  repairing  the  hub  of  a  broken  electric  incandescent 
lamp.     Electric  Utility  Co.,   Ltd.  and  R.  VV.  Long.     April  6th. 

T  T8n68o\i"eMun7ljfTCtlJre  °'a  inc,a"descent  electric  lamps."  Electric  Utility  Co.. 
Ltd.  and  R.  W.   Long.     April  6th. 

8,695.  "Electrical  connections."  Soc.  Anon.  Li  Carbone.  April  6th.  (Con- 
vention date,  April  7th,  1913,   France.)     (Complete.) 

*n8;n9Kfh"^rCtr0'd?:nam.ic  apP,arat^Jor  drivin«  machines."  B.  Grabuiger. 
April   6th.     (Convention  date,   May  26th,   1913,   Switzerland.)     (Complete.) 

8,700  "  Electro-dynamic  apparatus  for  driving  machines."  B.  Graem.oer. 
April   6th.     (Conventmn   date,   January   10th,  1914,  Switzerland.)     (Complete.) 

SJ7}rl'  n  ^'ecf'c  regulating  devices."  British  Thomson-Houston  Co.,  Ltd 
and    D.    E.   Jewitt.     April   6th. 

8.718.  "  Electric  switches."  British  Thomson-Houston  Co.  Ltd.  «nd 
G.   J.   Ralph.     April    6th. 

8.719.  "Electric  heating  and  cooking  devices."  R.  Sprenger.  April  6th 
(Convention    date,    April    7th,  1913,   Germany.)      (Complete.) 

8,757.  "Plugs  and  switches  for  electric  current."  R.  M.  H.  Randell  and 
L.   u.    Lane.     April  7th. 

8.789.  "  Electro-deposition  of   metals."     S.    O.    Cowper-Coles.      April  7th. 

8.790.  "  Electro-deposition  of  iron."    S.  O.   Cowper-Coles.     April  7th. 

8.794.  "  Duplex  connection  for  two  telephone  lines  connected  with  a  relay 
for  reinforcing  telephone  currents."  P.  L.  M.  Drumaux.  April  7th  (Con- 
vention  date,  October   23rd,  1913,  Belgium.)      (Complete.) 

8.795.  "  Projectile  and  process  of  manufacturing  the  same."  S  O  Cowper- 
Coles.     April    7th.      (Complete.) 

8,798.     "  Electrical  machines."     D.   F.  Juan.     April   7th. 

8,800.  "Circuit  arrangements  for  telephone  systems."  Siemens  &  Halske 
Akt-Ges.  April  7th.  (Convention  date,  April  7th,  1913,  Germany.)  (Com- 
plete.) '  '      ' 

8,804.  "  Electric  welding."  E.  H.  Jones  and  Licht  Steel  Tubular  Whjkls 
Ltd.     April   7th. 

8.806.  "  Holders  for  electric  glow  lamps."  C.  A.  Schaeeer.  April  7th 
(Convention  date,   April   15th,   1913,   Germany.)     (Complete.) 

8.807.  "  Holders  for  electric  lamps."  C.  A.  Schaefer.  April  7th.  (Con- 
vention date,   January  2nd,    1914,  Germany.)     (Complete.) 

8,814.  "  Electrically  heated  instruments."  J.  A.  Chapman.  April  7th.  Con- 
vention date,  May  6th,  1913,   United  States.)    (Complete.) 

8,821.  "  Electric  cut-outs."  British  Thomson-Houston  Co..  Ltd  (Genera 
Electric  Co.,  United   States.)     April  7th. 

8,828.  "  Electric  cables."  J.  F.  Watson  and  Callender's  Cable  &  Con- 
struction Co.,  Ltd.     April  7th. 

8,831.  "  Telephonic  systems."  E.  A.  Graham  and  E.  A.  Sanftiebev.  Apri. 
7th.     (Addition   to  767/14.)     (Complete.) 

8.841.  "  Electric  cables."  J.  F.  Watson  and  Callknder's  Cable  &  Con- 
struction Co.,  Ltd.     April  7th. 

8.842.  "  Electric  cables."  W.  F.  Pricb  and  Callender's  Cable  &  Con- 
struction Co.,  Ltd.     April  7th. 

8,855.  "  Electric  lighting  systems  of  motor-cars."  B.  Brooks  and  W. 
Holt.    April  8th. 

8.880.  "  Road  vehicle  electric  lamps."  J.  Lawrence  and  Howes  &  Burlev. 
Ltd.     April   8th. 

8.881.  "  Microphones   and-  the   like."     E.   B.  Badcock.     April   8th. 

8,889.  "  Motor-starting  switches,  rheostats,  and  the  like."  Siemens  Bros. 
Dynamo  Works,  Ltd.   &   E.   Schupp.     April  8th.     (Complete.) 

8,904.     "  Electro-mechanical    movements."     W.    M.    Mordey.      April    8th. 

8,906.  "  Telephonic  systems.  E.  A  Graham,  W.  J.  Rickets  and  E.  A. 
Sanftleben.     April   8th.      (Addition    to   6,356/14.)     (Complete.) 

8,916.  "  Electrical  regulation  devices."  R.  Bosch  (Firm  of)  and  G.  HonoLd. 
April  8th.     (Addition  to  27,961/12.)     (Complete.) 

8,931.  "  Magnetos  and  other  electric  generators."  A.  Keller-Dorian.  April 
8th.     (Convention  date,  April  14th,  1913.  France.)     (Complete.) 

8,943.  "  Apparatus  for  indicating  the  lighting  and  extinguishing  of  electric 
lamps."     F.  O.  Schroeder.     April  8th. 

8.946.  "Automatic  or  semi-automatic  telephone  systems."  G.  A.  Beil- 
lander,   N.  G.  Palmgren  and  O.  Grahn.     April  8th.     (Complete.) 

8.947.  "  Resistance  elements  applicable  to  electric  lamps,  electric  heaters, 
and  other  purposes."     J.   R.  Quain.     April  8th. 
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8,957.  "  Controlling  devices  (or  alternating  current  circuits."  Igranic  Elec- 
Tric  Co..  Ltd.  (Cutler  Hammer  MIg.  Co.,  .United  States.)  April  9th.  (Com- 
plete.) 

8,973.     "  Electric  filament   lamps."     S.  Johnson.     April  9th. 

8,982.  "  Electrical  wiring  installations. "  Concordia  Elektrizitats  Akt-Ges. 
April  9th   (Convention  date,  April    12th,   1913,  Germany.)     (Complete.) 

8,988.     "  Alternating-current   motors."     J.    Ltcocm.     April  9th. 

8,990.  "  Galvanometer  (or  detecting  and  measuring  physiological,  geological, 
aerial  and  other  electric  currents."     W.  H.  Meredith.     April  9th. 

9,021.     "  Automatic  electric  signs."     R.  Grose.     April  9lh. 

9,030.    "  Electrical  machines."     Don  F.  Juan.     April  9th. 

9,035.     "  Electric  ■witches."    J.  H.  Tucker  and  J.  A.  Crabtree.    April  9th. 

9,054.  "  Sell-luminous  electric  switch  button  and  the  like."  W.  Sprincmann. 
April   9th. 

9.056.  "  Methods  of  and  apparatus  (or  shaping  filaments."  British  Thomson- 
Houston   Co..   Ltd.      (General   Eiectric  Co.,   United   States.)     (April  9th.) 

9,065.  "  Method  and  means  for  protecting  apparatus  on  alternating-current 
systems."     A.  G.  Collis  and  Crompton  St  Co.,  Ltd.     April  9th. 

9.092.  "  Electric  relav  systems."  H.  DE  Forest  Arnold.  April  9th.  (Ad- 
dition to  29,384/12.)    (Complete.) 

9.093.  "  Alternating-current  electromagnets."  R.  Waygood  St  Co.,  Ltd., 
H.  P.  Amphlett  and  H.  C.  Walker.     April  9tli. 

9.103.  "  Circuit  arrangements  for  telephone  systems."  Siemens  Bros.  &  Co., 
Ltd.  (Siemens  St  Halske  Akt-Ges,  Germany.)  April  9th.  (Addition  to  22,013/10.) 
(Complete.) 

9.104.  "  Magnetos  (or  motor-cycles."     A.  Garelli.     April  9th.     (Complete.) 

9.105.  "  Telephone  exchange  circuits."  Siemens  Bros.  &  Co.,  Ltd.  (Siemens 
and  Halske  Akt-Ges,  Germany.)    April  9th.     (Addition  to  4,698/12.)     (Complete.) 

9.109.  "  Electrical  distributing  switches."     F.  S.  Gauntlett.     April  9th. 

9.110.  "  Incandescent    electric    lamps."     C.    Gladitz.      April    9th. 

9,123.  "  Joints  lor  metallic  conduits  (or  electric  cables."  Simplex  Conduits, 
Ltd.   and   L.    M.    Waterhouse.     April   11th.     (Complete.) 

9,134.  "  Electrically  controlled  block  systems  (or  railways."  J.  Savers,  W.  C. 
AciiriELD.  G.  Salt,  and  B.  W.  Cooke.     April  11th. 

.9, 17.5.  "  Apparatus  for  controlling  the  lighting  power  of  an  electric  lighting 
plant."  Soc.  Anon,  des  Automobiles  et  Cycles  Peugeot.  April  11th.  (Con- 
vention date,  April  10th,  1913,  France.)     (Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  tin  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and  Bradford;    price,  post  free,  9d.  (in  stamps). 


19,057.     Printino    TilicraphS.      E.    C.    R.    Marks    (General    Engineering    & 
Construction  Co.).     December  17th. 


1913. 

1,505.  Electrically  Operated  Steering-gear.  British  Thomson-Houston  Co. 
(General  Electric  Co.).     January  18th. 

4,635.  Advertising  Devices  and  thb  like.  H.  K.  Harris.  February  24th. 
(Patent  of  addition  not  granted.) 

4,779.  Receiving-apparatus  roR  Wireless  Telegraphy.  F.  J.  Chambers. 
February  25lh. 

0,122.  Interrupters  roR  Electric  Circuits.  A.  Pollak.  March  12th. 
(March  20th,  1912.) 

6,371.  Electric  Regulating  Switches.  L.  Miller  St  L.  Boothman. 
March  14th. 

6,421.  Means  tor  Operating  upon  Earthenware,  Chiefly  in  the  Production 
or  Electric  Insulators  and  the  like.    H.  L.  Doulton  &  H.  Morris.    March  15th. 

6,799.  Electric  Transformer  Arrangements.  British  Electric  Transformer 
Co.  St   R.  Crosbie-Hill.     March   19th. 

6,817.     Electric  Cables.    A.  T.  Mirza.     March  19th. 

6,873.     Electrical  Switches.     British  L.M.   Ericsson   Manufacturing  Co.  and 

A.  G.   Rogers.     March  20lh. 

6,887.    Automatic  Morse-recorder.    W.  B.  Good  &  Rebesi,  Ltd.    March  20th. 

6,900.  Means  for  Protecting  Direct-current  Working  Electrical  Instru- 
ments from  being  Operated  by  Extraneous  or  Unauthorized  Currents  which 
may  reach  the  line  to  the  instrument  by  accident  or  design.  r.  dormer. 
March  20th. 

6,960.     Electric  Dry  Batteries.     C.  Stern.    (Hubert.)    March  20th. 

7,125.  Test  Circuit  Arrangements  for  Telephone  Systems.  Siemens  Bros.  & 
Co.  St  W.  H.  Grinstead.     March  25th. 

7.127.  Circuit  Arrangements  for  Telephone  Exchanges  with  Automatic 
Selecting   Devices.     Siemens  Bros.  St  Co.,  and  T.   Pettigrcw.     March  25th. 

7,156.  Dynamo  Regulators.  W.  J.  Mellersh-Jackson.  (Egyucm.)  March 
25th. 

7,211.     Motor-car  Lamps.     R.   H.   Matzke.     March  26th. 

7,244.  Supports  for  Electric  Lamps.  H.  Wade.  (Schneider  &  Naujoks 
Elekiriziiats  Ges.)     March  26th. 

7.246.  Electric  Lamp  Fittings.  H.  Wade.  (Schneider  &  Naujoks  Elek- 
trizitats Ges.)     March  26th. 

7,282.     Engine  Starting  Devices.     S.  I.  Preicott.     March  27th. 

7,305.  Overhead  Conductors  tor  Electric  Traction  Systems.  K.  D. 
Bowcn  &  Cedes  Electric  Traction,  Ltd.     March  27th. 

7,369.  Switches  for  Electrically  Operating  Planing  Machines  and  the 
like.     Lancashire  Dynamo  &  Motor  Co.  St   W.    Hargrcaves.     March  28ih. 

7,411.     Fuhi  Arc  Lamps.     G.  E.  Tate  St  F.  O.  Monkhouse.     March  28th. 

7,31)6.     StLr-iNDUCTANCts  or  Tuning  Coils.     Graham  &   Latham,   Ltd.,   and 

B.  F.  Sobolka.     March  28th. 

7,592.     Lamp  Covers.     W.  S.  Sholl.     March  Slst. 

7,600.  Dynamo-electric  Machines.  British  Thomson-Houston  Co.,  F.  H. 
Clough,  and   L.    Dunkcr.     March  31st. 

7,810.  Transmitting  Apparatus  for  Use  in  Wireless  Telegraphy  and  Tele- 
riiosY.     G.    Marconi   and  C.   S.   Franklin.     March  31st. 

7,977.  Detzctoks  ron  Use  in  Wireless  Telegraphy.  Graham  St  Latham, 
Ltd.,   and   L.   J     Graham  and  B.   F.  Sobolka.     April  4ih. 

9,144.     Krsps  or  Cut-outs  roR  Electric  Circuits.    C.  W.  Cox.    April  18th. 

9.166.  Observation  Circuits  or  TaXIruomi  System*.  Siemens  Bros.  &  Co., 
and   D.   A.  Chriitian.     April   16th. 


9,449.  X-Ray  Tubes  and  thi  likb  and  the  Manupacture  thereof.  C.  E 
Friedrich.     April  22nd. 

10,004.  Electric  Incandescent  LAMr  Holders.  H.  T.  Wilkinson.  April 
29th.  r 

10,036.  Apparatus  roR  the  Direct  Conversion  or  Heat  into  Electiucity. 
J.    Gyuris   St   Allois    Schlcsinger    (Firm    of).      April    29th. 

10,252.  Substitution  Resistances  roR  Electric  Lamps.  W.  Heins.  Mar 
1st.     (March    11th,    1913.     Addition    to  9,530/13.) 

10,685.  Circuit  Arrangements  for  Telephone  Systems.  Siemens  &  Halske 
Akt.-Ges.     May  6th.     (May  6th,   1912.) 

10,304.  Electric  Arc  Lamps.  British  Thomson-Houston  Co.  (General  Elec- 
tric Co.).     May   1st. 

11,057.  Electric  Time  Switches.  H.  F.  J.  Thompson  St  J.  H.  Bowden. 
May  10th. 

11.755.  Electrio  Ceiling  Roses.  G.  Markt.  May  20th.  (Cognate  Appli- 
cation,  No.  24,586/13.)  ™U 

12,404.  Means  for  Securing  Shades,  Reflectors,  or  other  Attachments  to 
Electric  Lamp  Holders  and  the  like.    G.  St.  J.  Day.    May  28th. 

12,651.  Circuit  Arrangements  roR  Telephone  Systems.  Siemens  St  Halske 
Akt.-Ges.     May  SOlh.     (July  8,  1912.) 

12,839.  Indicating  Appliances  por  Electric  and  other  Measuring  Instru- 
ments.    British  Thomson   Houston  Co.  and  F.   Holden.     June  2nd. 

13,023.    Form  or  Electric  Dimming  Switch.     L.  Hulbert.     June  5th. 

13,249.     Electric  Light  Fittings.     G.  Vale  and  R.  H.  Best.     June  7th. 

13,587.  Automatic  Adjustable  Electrical  Overload  Circuit  Breakerb. 
H.  T.  Holmes  &  J    Kcrrp-Welch.     June  12. 

13,656.  Systems  of  Electric  Distribution.  British  Thomson-Houston  Co. 
(General   Electric  Co.)     June  12th. 

13,684.  Magnetic  Compasses  for  Ships'  Boats  or  the  like.  C.  A.  Bartlett  It 
T.  W.  Bruce.     June  13lh. 

14,071.     Electric  Arc  Lamps.     A.  H.  Railing  and  A.  E.  Angold.     June  18th. 

14.083.  Magnetic  Compasses  and  like  Instruments.  E.  W.  Barker. 
June  18th. 

14,384.  Apparatus  for  Indicating  the  Approach  or  Trains.  T.  Gibson, 
G.  A.  Farmer  &  E.  Read.    June  21st. 

15,086.  Connections  for  Electric  Tariff  Meters.  C  G.  Lundgren.  June 
30th. 

15,148.  Securing  op  Windincs  in  Dynamo-electric  Machines.  Siemens  Bros. 
Dynamo  Works,   Ltd.,  C.  A.  B.  D.  Koettgen  and   E.  O.  Kieffer.     July  1st. 

15,293.  Apparatus  for  Producing  Sulphuric  Acid.  British  Thomson- 
Houston  Co.    (General  Electric  Co.).    July  2nd. 

15,327.  Lead  Accumulators.  G.  C.  Dymond.  (Marquise  des  Ligneris.) 
July   3rd. 

16,467.     Miners'  Safety  Lamp.     F.  Faerber.     July  17th. 

16,691.     Electric  Water-gauges.     J.  Rajczy.     July  21st. 

16,985.  Apparatus  for  Uniformly  Heating  Interior  Cavaties  of  a  Livino 
Body  by  Electro-diathermic  Treatment.  Siemens  Bros.  &  Co.  (Siemens  & 
Halske  Akt.  Ges.).     July  24th. 

17,268.  High  Speed  Rotors  for  High-frequency  Multipolar  Electrical 
Machinery.     R.  Goldschmidt.     July  28th.     (Addition  to  10,507/12.) 
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SENGHENYDD     EXPLOSION. 

TOWABOS   the   end  of  last  week  the    Home    Office   lamed    ■ 

Bine  Book  containing  the  feporta  of  Mr.  Bedmayne,  H.M. 
Chief  Inspector  of  Mines,  and  the  assessors,  Mr.  i 
Williams  (chairman  of  the  South  Wales  and  Monmouthshire 
Coalowners'  Association)  and  Mr.  Robert  Smillie  (president 
of  the  Miners'  Federation  of  Great  Britain),  on  the  cauBes 
and  circumstances  attending  the  explosion  which  occurred 
at  the  Senghenydd  Colliery  last  October.  This  disaster 
resulted  in  a  loss  of  440  lives,  including  the  death  of  one 
man  the  day  after  the  explosion,  consequent  upon  a  fall  of 
stone  whilst  he  was  engaged  in  rescue  operations. 

In  Mr.  Redmayne's  summary  of  his  report  he  says  : — 
After  carefully  weighing  the  facts  revealed  by  the  evidence  of 
the   various  witnesses  and   from  my  own  personal  investigations 

underground I  have  come  to  the  conclusion  that  there  is 

strong  probability  of  the  explosion  having  originated  on  the 
Mafeking  incline,  and  that  it  was  preceded  by  an  occurrence  similar 
to  that  which  took  place  further  outbye  in  the  Mafeking  return  in 
October,  1910,  namely,  by  heavy  falls  liberating  a  large  volume  of 
gas.  These  heavy  falls  exposed  seams  of  coal  and  beds  of  hard 
rock,  and  an  outburst  of  gas  may  have  come  away  at  one  of  them. 
The  only  apparent  means  of  ignition  would  be  sparks  from  the 
electric  signalling  apparatus,  or  from  rocks  brought  down  from  the 
fall,  and  we  know  that  explosions  have  been  originated  by  both 
these  causes.  The  only  other  possible  means  of  ignition  were 
safety  lamps  or  matches.  The  difficulty  in  regard  to  the  former 
is  that  no  lamp  was  found  in  the  place,  and  even  were  a  broken 
lamp  found  under  a  fall,  there  would  be  the  inference  that  it  may 
have  been  broken  by  the  fall.  There  were,  however,  lamps  lower 
down  the  heading,  but  there  is  no  evidence  painting  to  any  of 
them  having  been  the  igniting  cause  of  the  explosion.  In  respect 
of  matches.  ...  a  rigorous  search  of  the  persons  descending  the 
mine  was  being  carried  out  daily,  and  the  possibility  of  a  match 
being  the  igniting  cause  is,  in  my  opinion,  remote. 

The  italics  are  ours,  and  in  view  of  the  fact  that  we 
have  on  previous  occasions  expressed  the  opinion  that  the 
signalling  apparatus  did  not  originate  the  explosion,  the 
expression  of  opinion  by  Mr.  Redmayne  to  the  opposite 
effect  is  a  little  disconcerting  ;  frankly,  we  are  both  sur- 
prised and  disappointed,  as  the  bulk  of  the  evidence  given 
at  the  inquiry  seemed  to  show  that  the  explosion  originated 
at  an  open  lamp  at  the  lamp  station.  We  do  not  by  any 
means  wish  to  assert  that  sparks  from  signalling  wires  will 
not  ignite  mine  gas — far  from  it — as  experiments  have  been 
carried  out  which  prove  that  it  will  do  so,  but  in  this 
particular  case  we  maintain  that  this  was  not  the  cause. 
The  view  expressed  in  Mr.  Redmayne's  report  is  really  the 
theory  of  Dr.  Atkinson,  H.M.  Divisional  Inspector  for  South 
Wales,  who  said  : — 

If  the  explosion  originated  on  Mafeking  Incline,  the  question  is 
how  it  was  caused.  There  were  very  heavy  falls  of  road,  exposing 
seams  of  coal  and  beds  of  hard  rock,  and  an  outburst  of  gas  may 
have  come  away  with  one  of  these  falls.  If  this  occurred,  the  only 
apparent  means  of  ignition  would  be  by  a  spark  from  the  electric 
signal  wires  or  sparks  from  rocks  brought  down  by  the  fall. 

This  theory  is  not  advanced  as  a  positive  conclusion.  Neither 
fparks  from  signal  wires  nor  sparks  from  falling  stones  are  very 
probable  means  of  ignition,  although  I  have  no  doubt  that  some 
explosions  have  been  initiated  by  both  these  causes  ;  and  if  the 
explosion  commenced  on  Mafeking  Incline,  these  are  the  only 
means  of  ignition  I  can  suggest. 

Although  the  experiments  with  electric  signal  wires  did  not 
prove  that  sparks  at  the  voltage  said  to  be  in  use  on  the  incline 
would  ignite  firedamp,  the  margin  is  too  small  to  convince  me  that 
it  is  impossible. 

Mr.  Redmayne  then  somewhat  adversely  criticises  "  the 

rescue    operations,"    "  the    state   of    the   mine    prior    to 
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the  explosion,"  "  fireman's  reports  and  fireman's  districts," 
and  alleges  several  breaches  of  the  Mines  Act,  1911,  and 
regulations  under  the  Act,  of  which  we  may  have  some- 
thing to  say  on  another  occasion  when  we  deal  more  fully 
with  the  report,  but  Mr.  Evan  Williams,  who  presents  a 
somewhat  lengthy  report,  says  : — "  I  regret  I  am  unable 
to  subscribe  to  Mr.  Kedmayne's  report  owing  to  my  differing 
from  him  in  greater  or  less  degree  upon  several  material 
points,"  and  on  the  question  as  to  the  origin  of  the 
explosion  he  says  : — 

The  only  two  places  suggested  as  possible  seats  of  origin  of  the 
explosion  are  the  Mafeking  hard  heading  and  that  portion  of  the 
Main  Lancaster  Level  between  the  No.  1  North  and  the  lamp 
station.  Wherever  it  took  place,  there  must  have  been  an  out- 
burst of  gas  which  came  in  contact  with  a  flame,  large,  like  that 
of  a  lamp,  or  small  such  as  a  spark,  but  containing  sufficient  heat 
energy  to  ignite  it,  bringing  about  a  gas  explosion. 

To  my  mind  the  evidence  is  quite  conclusive  that  the  character- 
istics of  the  installation  were  such  that  no  spark  capable  of 
igniting  gas  could  have  been  produced.  There  is  another  point 
which  seems  to  me  to  bear  upon  this  question,  as  far  as  the 
signalling  apparatus  .  .  .  is  concerned.  From  my  own  observations 
underground,  as  well  as  from  the  evidence,  I  am  satisfied  that  the 
positions  of  the  journeys  at  the  top  and  bottom  of  the  incline  were 
such  that  110  signalling  could  hare  been  going  on  when  the  explosion 
occurred. 

In  conclusion,  Mr.  AVilliams  says  : — 

Believing  as  I  do  that  the  explosion  was  caused  by  an  open 
lamp  in  the  lamp  cabin,  I  think  that  the  new  lesson  to  be  learnt 
from  this  disaster  is  that  in  mines  which  are  dry  and  dusty  and 

liable  to outbursts  of  gas,  no  open  light  and  no  unlocking 

or  opening  of  safety  lamps  sh<  uld  be  permitted  underground. 

In  assigning  the  value  of  a  report  one  must  have  regard 
to  the  position  and  experiense  of  the  author,  and  in  Mr. 
"Williams  we  have  an  experienced  mining  engineer,  not  only 
conversant  with  all  the  local  difficulties  and  conditions 
affecting  that  particular  coalfield,  but  who  has  also  the  re- 
sponsibility of  carrying  on  mining  operations  from  the 
financial  point  of  view,  and  whose  interest  in  mining  is, 
therefore,  more  than  merely  academical  ;  for  these  reasons 
we  are  inclined  to  regard  Mr.  Williams's  views  as  being 
much  more  reasonable  and  practical. 

With  regard  to  Mr.  Smillie's  report,  he,  in  the  main, 
agrees  with  Mr.  Redmayne,  but  disagrees  with  both  Mr. 
Redmayne  and  Mr.  Williams  on  the  question  of  reversal  of 
the  air  current,  supports  the  evidence  of  a  witness  named 
Thornton,  a  collier,  who  evidently  made  some  rash  state- 
ments, says  the  hours  of  the  fan  enginemen — who,  as  a  rule, 
have  nothing  whatever  to  do — were  too  long,  and  asserts  that 
the  districts  in  charge  of  the  fireman  were  too  large.  It  is 
really  very  difficulo  to  see  how  Mr.  Smillie's  position  as  an 
assessor  on  an  important  technical  inquiry  like  this  is 
justified. 

Returning  for  the  moment  to  signalling  with  bare  wires, 
we  may  point  out  that  this  system  was  used  in  mines  all 
over  the  country  for  years  before  the  general  introduction 
of  electricity  for  lighting  and  power  purposes,  and  it  seems 
strange  that  its  liability  to  cause  an  explosion  has  never 
been  seriously  thought  of  until  now  ;  even  with  the  experi- 
ments carried  out  during  this  inquiry,  the  question  is  still 
so  undecided  that  Mr.  Williams  suggests  "  that  the  Govern- 
ment should  at  once  carry  out  an  exhaustive  series  of  tests 
with  a  view  to  determining  what  may  and  may  not  be  per- 
mitted to  be  used  in  mines  liable  to  outbursts  of  gas,"  and 
"  this  8)  stem  of  electric  signalling  with  bare  wires  possesses, 
in  its  simplicity,  ease  and  quickness  of  manipulation,  and  its 
reliability,  so  many  practical  advantages  over  all  others,  that 
its  prohibition  would,  I  am  convinced,  lead  to  a  big  increase 
of  accidents  upon  haulage  roads,  and  the  objection  to  visible 
sparks  incapable  of  igniting  gas  is  sentimental  only." 

We  agree  with  Mr.  Williams,  and  trust  that  the  outcome 
of  this  itKjuiry  will  not  be  some  lb  me  Office  panic  regula- 
tion relating  to  electrical  signalling  in  mines  with  bare 
wires,  but  we  certainly  think  that  it  would  be  to  the  advan- 
tage of  both  owners  and  workmen  if  the  oil  lamp  could  be 
dispensed  with  as  far  as  possible,  and  electric  lamps 
substituted  in  their  place  for  carrying  on  the  work  of  the 
mine,  limiting  the  oil  safety  lamps  to  officials  whose  duty  it 
is  to  test  for  gas.  Then  we  may  hear  less  of  electricity 
being  the  cause  of  explosions,  for  the  very  simple  reason 
that  the  likeliest  cause  of  all  explosions  is  the  so-called 
"  Bafety  "  lamp. 


.     „  A  short  time  ago  some  correspondence 

On  Travelling  ,   .      .,  .       .. 

at  Home  and  aPPeared  in  these  Pages  concerning  the 
Abroad.  place  filled  by  the  commercial  traveller 
in  modern  industry.  The  discussion  was 
started  by  one  who  thought  that  travellers  of  the  usual  kind 
were  a  needless  burden  in  the  case  of  so  complex  and  specialised 
an  industry  as  electrical  engineering  ;  the  writer  seemed  to  see 
merely  the  need  for  technical  men  and  principals,  and  was 
shocked  at  the  cost  of  competing  firms  keeping  innumerable 
travellers  on  the  run  after  contracts  that  were  known  to  be 
going.  But,  interesting  as  all  this  may  be  for  the  purposes 
of  discussion,  it  weighs  but  little  in  the  estimation  of  firms 
engaged  in  practical  business,  who  know  well  enough  that  the 
race  is  not  to  him  who  falls  out  of  the  running,  and  that  out  of 
sight  may  also  mean  out  of  mind.  Correspondence,  advertising, 
periodical  visits  of  principals,  all  of  these  are  essential  means 
of  keeping  one's  business  up  to  that  standard  of  efficiency 
and  in  that  state  of  activity  that  will  maintain  a  desirable 
reputation.  Firms  have  we  known  who  fell  into  disfavour 
because  they  failed  to  attend  properly  to  correspondence  ; 
others  through  a  persistent  non-advertising  fit  or  policy  have 
led  to  questionings  as  to  whether  they  were  still  in  business ; 
and  yet  others  have  stood  far  lower  in  the  industrial  scale, 
than  they  need  have  done  because  their  principals  or 
managers  have  not  felt  inclined  to  leave  things  to  associates 
or  subordinates  the  while  they  themselves  were  handshaking 
with  possible  clients  or  studying  the  markets  of  the  world. 
But  not  all  of  these  means  combined  can  enable  average  busi- 
nesses to  dispense  with  the  work  of  the  plodding  commercial 
traveller.  We  know  that  he  is  often  looked  down  upon, 
but  often  enough  he  "  makes  good  "  better  than  thescorner, 
and  he  is  an  essential ,  part  of  our  industry.  If  he  be 
entirely  non  -  electrical  he  has  many  pitfalls  awaiting 
both  himself  and  his  firm,  but  we  do  not  believe  that 
in  the  electrical  industry  to-day  there  are  very 
many  men  of  this  stamp  "  on  the  road."  The 
opportunities  for  securing  enough  electrical  knowledge 
to  make  him  more  "fit"  as  an  electrical  commercial 
traveller  are  varied  and  numerous,  and  he  does  well  to  avail 
himself  of  them  sufficiently  to  over-pass  that  line  where 
"  a  little  learning  is  a  dangerous  thing."  But  the  man  who 
has  set  out  at  the  beginning  to  secure  an  electrical  training 
has,  in  many  cases,  found  it  attractive  to  turn  his  thoughts 
to  commerce  and  industry,  and  he  requires  to  add  business 
knowledge  and  ability  to  his  technical  attainments  at  a 
certain  stage,  just  as  the  "  commercial "  must,  to  some 
extent,  qualify  electrically  in  order  to  reach  the  standard  of 
efficiency  required  for  securing  a  successful  career. 

Sir  Horace  Marshall,  at  the  annual  dinner  of  the  Com- 
mercial Travellers'  Benevolent  Institution  held  last  week, 
said  a  good  word  for  the  class  of  men  concerned  in  that 
organisation.  "  The  place  of  the  commercial  traveller  in 
the  great  scheme  of  c  >mmerce  was  the  placj  of  the  shuttle  in 
the  loom,  whose  journeys  to  and  fro  built  up  the  useful  fabric. 
He  was  indispensable.  '  The  Romance  of  Business '  was  a 
common  phrase  to-day  ;  but  that  romance  did  not  take  the 
stage  unless  the  commercial  traveller  was  busy  behind  the 
scenes."  "  It  was  certain  that  most  people  who  were 
enjoying  success  in  commercial  life  had  found  a  commercial 
traveller  necessary  to  that  success." — {Times.')  Of  course 
results  vary  largely  according  to  your  man,  personality  and 
courteous  and  timely  persistency  counting  for  a  great  deal. 
Many  great  commercial  schemes  have  been  planned  around 
one  man  because  of  his  sterling  qualities  ;  but  for  the  man 
there  would  have  been  no  scheme. 

In  these  days,  when  the  electrical  industry  is  so  largely 
concerned  with  foreign  trade  connections,  the  dispatch  of 
highly-qualified  ambassadors  is  a  matter  of  supreme  import- 
ance. A  few  years  ago,  as  a  result  of  a  newly-aroused 
interest  in  foreign  trade,  for  which  we  were  in  some  part 
responsible,  many  leaders  in  British  electrical  and  engineer- 
ing industries  saw  the  wisdom  of  personally  visiting  Colonial 
and  foreign  markets.  Some  of  them  came  back  laden  like 
Caleb  and  Joshua  with  tie  grapes,  and  thought  the  risks 
of  meeting  giants,  in  the  shape  of  international  commercial 
rivals,  should  not  suffice  to  lead  us  to  limit  our  efforts  to 
home. 

It  occurs  to  us  that  the  time  is  now  ripe  for  more  of 
these    visits  in   the   interests  of  British   electrical  trade ; 
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every  experienced  foreign  trader  knows  the  importance  of 
re-visiting  a  market  with  reasonable  frequency  in  order  to 

keep  liis  me >  green.     Some  of  our  works  are  ohock-a- 

block  with  work  for  a  year  or  two  to  <• ■,  but  others  are 

not,  and  whether,  there  is  or  is  not  any  reason  to  fear  a 
slump  in  general  trade  we  do  well  to  be  active  and  alert  in 

those  parts  of  the  world  where  business  is  going.  In  this 
connection  we  would  draw  our  readers'  attention  to  Blue 
Book  Od.  7,081  [9d.],  just  issued  by  the  Government 
Stationery  Ollice,  wherein  are  given  particulars  of  the 
regulations  in  force  in  the  various  Colonial  and  foreign 
countries  with  regard  to  British  commercial  travellers.  To 
every  firm  doing  business  abroad  and  sending  out  travellers 
the  information  given  herein  is  of  great  reference  value. 


Wanted : 
A  Sign. 


The  old  saying  about  undue  familiarity 
breeding  contempt  has  been  again  and 
again  exemplified  among  workers  engaged 
in  the  neighbourhood  of  live  electrical  apparatus.  The 
word  "  Danger,"  and  the  representation  of  a  skull  and  cross 
bones,  answer  for  a  time,  but  the  emphasis  which  they  bring 
to  the  mind  when  new  does  not  continue  ;  sometimes, 
unfortunately,  a  new  meaning  seems  to  be  given  to  the 
warning  after  there  has  been  an  accident,  but  reports  of 
inquests  and  inquiries  show  how  easy  it  is  to  become  heedless 
of  dangerous  surroundings,  to  neglect  facilities  provided  for 
one's  protection,  and  to  run  unnecessary  risks  due,  probably, 
to  absent-mindedness,  thoughtlessness,  or  a  prepossession 
with  the  piece  of  work  in  hand.  It  matters  little  what 
regulations  we  may  impose  or  what  warnings  or  signs 
we  display,  these  weaknesses  like  the  poor,  will  be  always 
with  us,  but  that  does  not  relieve  us  of  the  duty  of  con- 
ceiving and  adopting  the  most  reasonable  and  efficient 
measures  for  ensuring  safety.  We  have  been  asked  by  a 
correspondent  who  is  thoroughly  conversant  with  the  con- 
ditions obtaining  in  electrically-equipped  collieries  and  in- 
dustrial works  whether  we  can  suggest  other  signs  or 
mottoes  besides  the  skull  and  bones  and  the  word  "  Danger." 
It  occurs  to  us  that  a  number  of  our  readers  might  be  able 
to  offer  from  their  practical  experience  suggestions  which 
would  be  of  value.  What  is  wanted  is  something  which, 
while  it  will  not  put  the  worker  into  a  morbid  frame  of 
mind,  will  occasionally  give  him  a  shudder  or  a  cold  snivcr 
down  his  back — to  how  many  men  does  the  skull  and  cross- 
bones  do  that  after  a  few  days'  familiarity  ? 

We  have  no  doubt  that  many  other  warning  mottoes 
and  signs  are  in  use,  and  while  some  of  them  may  possess 
a  value  more  local  than  general,  it  would  be  interesting  to 
hear  of  them  and  to  record  the  experiences  of  workers  who 
have  observed  their  effects  either  upon  themselves  or  upon 
their  confreres. 


Rubber. 


The  rubber  auctions  last  week,  at  which 
about  1,350  tons  of  plantation  grades  were 
offered  for  sale,  opened  with  a  firm  tone,  and  the  best  sorts 
marked  an  advance  during  the  earlier  proceedings,  finest 
crepes  showing  an  advance  of  2d.  to  2|d.  a  lb.,  and  smoked 
sheets  a  gain  of  l^d.  to  2d.  a  lb.,  with  a  pretty  brisk 
demand,  but  on  the  second  and  third  days  there  was  a  very 
sharp  reaction,  trade  buying  falling  off  notably,  and  the 
easier  tone  was  assisted  by  reports  as  to  impending  very 
large  arrivals.  As  a  result  the  greater  part  of  the  initial 
advance  was  lost  as  regards  fine  crepes,  which  sold  down  to 
2s.  G|d.  a  lb.,  compared  with  2s.  10|d.  on  April  21st,  closing 
at  about  2s.  7|d.  There  has  lately  been  some  scarcity  of 
the  fine  crepe  descriptions,  and,  in  consequence,  prices  of 
this  variety  have  been  exceptionally  well  maintained  at  an 
unusually  good  premium,  the  production  of  this  sort  having 
been  comparatively  neglected  in  favour  of  smoked  sheets. 
Something  like  a  moderate  degree  of  scarcity  thus  became 
developed  in  the  former,  and  there  had  been  some  specu- 
lative selling  a  time  ago,  which  sales  had  eventually  to  be 
covered,  all  of  which  helped  the  price  upwards.  The 
quantities  of  plantation  rubber  generally  coming  to  hand 
have  been  liberal,  but  have  also  been  very  well  taken  up  by 
the  trade,  while,  as  a  rule,  consumers  have  not  been  buyiDg 
in  anticipation  of  requirements,  limiting  their  purchases  to 
the  supply  of  near  needs.  Their  unfortunate  experiences  of 
the  boom  year  have  effectually  stifled  any  disposition  to  buy 


largely  for  forward  delivery,  unless  there  irecleti 
tlons  that  things  an  improving  as  regards  trade,  and  this 
cannot  be  laid  to  be  the  <  U 

presenl  ;  b<  n  I  opinion  held  ai  to  the  prospi 

especially  from  the  point  of  view  of  Lbs  cheaper  prodm 
and  those  wbicb  are  i  apitalised  at  a  rea  onabli 

A  correspondent  of  the  1  gtfa 

upon  this  mattei   si  erting  that  "it  is  son 
that  there  is  still  a  wide-spread  belief  in  the  danger  of  the 
production    of    plantation    robber    outstrip] 
demands.    There  seems  to  be  in  reality  no  such  danger,  at 
least  until    the    present  planted    ana    has    hf«n    lur 
increased,  and    the  increased    area    brought  into   beating. 
It  is  probably  true  that  no  extended  planting  programmes 
are  likely  to  be   formulated  for  a  good  while  to  come,  and 
meantime  there  is  a  steady  reduction  in  the  tonnage  of  wild 
rubber   being   harvested.      Last  year,   certainly,   the   con- 
sumption of  rubber  generally  was  in  excess  of  the  output, 
b^ut  in   considering    the  position   at    present  it  must  be 
remembered  that  this  year  trade   in   all    directions   shows 
evidences  of  reaction,   and   this  introduces   a   new   factor 
which  is  bound  to  tell,  though  how  far  it  is  impossible  at 
present  to  see. 

Official  information  is  to  the  effect  that  the  exports  of 
plantation  rubber  from  the  Federated  Malay  States  during 
March  were  2,418  tons,  compared  with  2,864  tons  in 
February,  and  2,542  tons  in  January,  the  total  for  the  three 
months  7,324  tons,  comparing  with  6,525  tons  for  1918, 
and  3,800  tons  for  1912.  The  exports  for  February  from 
the  Amazon  basin  were  5,120  tons,  against  4.500  tons  in 
February,  1913.  It  is  a  matter  of  considerable  interest  to 
users  of  rubber  to  know  that  the  Rubber  Research  Com- 
mittee of  Ceylon,  in  co-operation  with  the  Ceylon  Depart- 
ment of  Agriculture,  have  made  arrangements  with  the 
Imperial  Institute  to  conduct  a  Eeries  of  investigations  which 
are  expected  to  afford  definite  knowledge  as  to  the  effect  of 
different:  methods  of  preparation  on  the  quality  of  planta- 
tion rubber.  With  this  purpose  in  view,  a  laboratory  has 
been  installed  at  the  Imperial  Institute,  and  the  work  taken 
in  hand  in  a  thorough  way.  A  further  rather  interesting 
matter  is  that  the  question  of  the  standardisation  of  rubber 
is  said  to  have  been  solved  by  the  forwarding  to  Great 
Britain  of  latex  direct  from  the  trees  for  coagulation  and 
treatment  generally,  an  evenness  of  grade  and  quality  being 
thereby  procured,  so  it  is  claimed,  which  are  unattainable  by 
any  other  process. 

At  the  conclusion  of  a  paper  on  "  The 
Some  Arbitration  Clause,"  which  he  read  before 

Rules  for        the  Society  of  Architects  on  April  16th, 
Arbitrators.      ,,    _  -r/.    ,.      ^  „  ;  .       t 

Mr.  W.  Valentine  Ball  enumerated  a  few 

maxims  which,  he  thought,  might  be  of  practical  use. 
They  were  embodied  in  a  series  of  "  Don'ts,"  which  we 
venture  to  reproduce,  as  they  may  be  of  service  as  reminders 
to  those  of  our  readers  who  are  called  upon  to  act  as 
arbitrators  : — 

Don't  have  lunch  with  one  party  only  during:  the  course  of  an 
arbitration. 

Don't  have  any  communication,  written  or  verba),  with  either 
party  without  the  knowledge  of  the  other. 

Don't  forget  that  patience  is  a  branch  of  justice. 

Don't  blame  the  advocate  for  being  too  long-winded,  it  ia  a 
way  he  has  ;  and  very  often  counsel  gets  it  hot  from  his  client  if 
he  does  not  follow  every  point  to  the  bitter  end. 

Don't  forget  to  procure  a  Testament  wherewith  to  swear  the 
witnesses. 

Don't  talk  more  than  is  absolutely  necessary. 

Don't  place  much  reliance  upon  the  evidence  of  a  witness  who  is 
too  glib.  . 

Don't  forget  that  you  have  power  to  state  a  case  on  a  point  of 
law  for  the  opinion  of  the  Court. 

Don't  forget  the  important  item  of  costs  when  making  tour 
award.   Very  often  the  costs  incurred  far  exceed  the  sum  in  dispute. 

Don't  divulge  to  either  party  the  effect  of  your  award  unless, 
and  until,  your  fees  are  paid  in  full. 

Very  often  the  "  lay  "  arbitrator  is  wholly  unaccustomed 
to  the  forms  of  law,  and,  in  his  ignorance,  is  apt  to  pay  no 
heed  to  the  most  elementary  rules  by  which  a  legal  tribunal 
is  unconsciously  bound.  Xo  doubt  it  is  one  of  the  objects 
of  a  reference  to  arbitration  to  avoid  technicality  as  much 
as  possible  ;  but  the  arbitrator  should  never  allow  his 
"  Court "  to  become  quite  so  informal  as  that  of  the  pro- 
verbial "  Cadi  under  the  palm  tree." 
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THE  BAMBERTON  CEMENT  WORKS. 

A  most  interesting  cement-making;  plant  is  that  which  has 
recently  been  put  to  work  on  the  Saanich  Inlet,  about  20 
miles  from  the  City  of  Victoria,  in  Vancouver  Island,  B.C. 
The  constructional  work  has  been  carried  out  entirely  by 
the  engineering  department  of  the  Associated  Portland 
Cement  Manufacturers,  Ltd.,  whose  headquarters  are  at 
Gravesend,  England,  for  the  Associated  Cement  Co.  (Canada), 
Ltd.  The  works  are  situated  in  a  hitherto  undeveloped 
part  of  Vancouver  Island,  and  it  was  consequently  necessary  to 
erect  a  village  for  the  accommodation  of  the  staff  and 
workmen. 

It  must  be  satisfactory  to  British  engineers  to  know  that 
throughout  the  new  works,  with  quite  minor  exceptions, 
British  plant  has  been  employed  ;  it  is  also  of  interest  to 


The  burning  is  carried  out  by  means  of  oil,  which  i6 
pumped  direct  from  the  tank  steamer  into  four  storage 
tanks,  each  holding  15,000  barrels,  whence  it  is  discharged 
as  required  into  a  small  tank  close  to  the  kilns.  It  i& 
delivered  to  the  kilns  by  steam  pumps,  and  before  entering 
the  burners  is  passed  through  tubular  steam  heaters.  The 
blast  to  the  burners  is  supplied  by  Roots  blowers,  driven  by 
60-H.P.  motors. 

The  red-hot  clinker  from  the  kilns  passes  into  rotary 
coolers,  giving  up  its  heat  to  the  air  blast  for  the  kilns  ; 
it  is  then  discharged  into  a    ferro-concrete   silo   of    large 
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Exterior  of  Sub-Station,  showing  60,000- volt 
Leading-in  Wires. 

note  that  with  the  exception  of  one  or  two  steam  pumps, 
electricity  is  used  for  power  and  lighting  purposes  through- 
out ;  other  interesting  features  are  the  use  of  oil  fuel  for 
firing  the  rotary  kilns,  and  of  "Cascade"  motors  without 
slip-rings  throughout  for  electrical  driving. 

A  brief  outline  of  the  processes  employed  will  be  of 
interest.  The  limestone,  which  is  quarried  close  to  the 
works,  is  hauled  up 
an  incline  and  tipped 
direct  into  a  No.  8 
Gates  crusher,  from 
which  it  passes 
through  two  No.  5 
crushers,  which  re- 
duce it  to  a  maxi- 
mum size  of  about 
2  in.,  and  is  then 
taken  on  belt  con- 
veyors to  the  lime- 
stone hoppers. 

The  shale  is 
quarried  some  five 
miles  further  up  the 
Saanich  Inlet,  and 
is  brought  to  the 
works  in  scows, 
being  unloaded  into 
a  No.  5  Gates 
crusher,  from  which 
it  is  elevated  and 
conveyed  to  a  series 
of  shale  -hoppers, 
alongside  those  for 
the  limestone.  The 
two  sets  of  hoppers 
contain  all  the  raw 
materials  for  the 
plant 


Works  Sub-Station,  showing  L.T.  Transmission  Tower  and  Platform  for 
Charging  Lightning  Arrestkrs,  H.T.  side. 


From  them  the  raw  materials  are  fed  direct  into  the  wet 
grinding  plant,  consisting  of  five  ball  mills  and  five  tube 
mills,  each  unit  being  driven  by  a  160-n.p.  motor;  the 
resulting  slurry  is  pumped  through  a  6-in.  main  to  four 
mixing  tanks,  which  together  hold  a  week's  supply  of 
material,  and  from  them  it  is  pumped  direct  into  the  rotary 
kilns. 


160-h.p.  "Cascade"  Motor  driving  Tube  Mill  in  Dry 
Grinding  Mill. 

capacity,  immediately  over  the  dry  grinding  plant,  which 
consists  of  four  ball  mills  and  four  tube  mills,  each 
of  these  again  being  driven  by  one  160-h.p.  motor. 
The  cement  is  afterwards  passed  through  coolers,  which 
reduce  it  to  atmospheric  temperature,  and  delivered 
by  worm  conveyors  to  the  silos,  from  which  it  is 
transferred  to  the  packing  plant  for  delivery. 

It  will  be  noticed 
that  from  the  point 
where  the  slurry 
enters  the  kilns  to 
that  at  which  the 
cement  is  extracted 
from  the  silo,  the 
process  is  entirely 
on  the  gravity  prin- 
ciple. This  is  quite 
unusual  for  a  cement 
plant,  and  has  the 
advantage  of  elim- 
inating all  elevators. 
The  arrangement 
was,  of  course,  pos- 
sible owing  to  the 
nature  of  the  site. 

The  cement  is 
packed  with  Bates's 
patent  machines, 
driven  by  L5-H.P. 
motors,  and  the  bags 
are  delivered  direct 
from  the  packing 
machines  to  the  ship 
by  belt  conveyors. 

Water  for  the  plant 
is  obtained  from  re- 
servoirs constructed 
on  the  high  ground 


above  the  works,  but  in  order  to  reduce  the  draw  on  this 
source  during  the  dry  season,  which  lasts  about  four  months, 
two  centrifugal  pumps  have  been  erected  in  a  chamber  on 
the  shore  for  delivering  salt  water  when  necessary. 

The  situation  of  the  works  was  determined  by  the  adjacent 
supply  of  almost  pure  limestone  which  could  be  handled  by 
gravity.       Heavy    reinforced    concrete     construction    was 


Vol.  71.     No.  1,'JOI,  May   I,  1911.] 


THE    ELECTRICAL    REVIEW. 


729 


employed  in  the  buildings  ;   the  cement  silo  Iiuh  2*  bins  unci 
measures  70  ft.   x    120  ft.  x   70  ft.  high. 
TLe  whole  of  the  electrical  energy  required  if  purchased 

from  the  .Ionian  River  hydro-electric  plant  of  the  !'>.<'. 
Electric  Railway  Co.,  being  delivered  as  three-phase  current 
at  60  cycles,  over  its  60,000-VOlt  lines  to  a  sub-station  at 
the  works  containing  four  1,000-SW.  Iiaiisformerp,  wound 
for  34,G00/.r)7r)  volts,  one  of  which  is  held  in  reserve. 

These  transformers  deliver  energy  at  550  volts  between 
phases  to  the  works  switchboard,  for  motor  supply  ;  a  further 
reduction  in  pressure  to  llo  volts  single-phase  is  made  for 
lighting  purposes. 

The  main  switchboard  was  supplied  by  Messrs.  Reyrolle 
and  Co.,  and  is  of  their  well-known  ironclad  type  ;  it  includes 


and  an  induction  type  ammeter.    All  the  trip  coQi  ire-fitted 
.Mill  adjustable  time  limits.    One  of  the  feeder  pan 
spare  and  another  feeds  the  transformers  for  the  w.rkj  and 
village  lighting. 


60-h.p.  Cascade  Motor  Driving  Rotary  Kiln. 

a  series  of  panels,  the  first  of  which  is  equipped  with  the 
supply  company's  graphic-recording  and  integrating  watt- 
meters for  3,000  kw.  ;  a  second  contains  the  main  three-pole 
oil  switch  for  3,500  amperes  per  phase,  fitted  with  overload 
trips  on  two  phases  and  no-voltage  release  ;  the  third  and 
fourth  are  the  Cement  Co.'s  meter  panels,  the  third 
being  equipped  with  a  Westinghouse  graphic-recording 
wattmeter  for  unbalanced  loads  up  to  3,000  kw.,  with  a 
31  days'  chart,  and  a  Chamberlain  &  Hookham  integrating 
wattmeter  for  up  to  3,000  kw.  and  1  million  units,  while 
the  fourth  contains  the  main  voltmeter  and  phase  ammeters, 


60-h.p.  Motor  Driving  Roots  Blower. 
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a  3,000-kw.  indicating  wattmeter,  also  power  factor,  leakage 
and  frequency  indicators. 

There  are  also  10  feeder  panels,  each  equipped  with  a 
three-pole  oil  switch  fitted  with  overload  trips  in  two  phases 


Typical  Feeder  Layouts,  Bamberton  Works. 

The  motors  supplied  number  71  in  all,  including  spares, 
and  are  of  the  Sandycroft  Co.'s  "Cascade"  type  throughout. 
Of  the  above  number,  20,  including  one 
spare,  are  of  1G0  h.p.  each  ;  one  drives  three 
Gates  limestone  crushers,  10  drive  ball 
and  tube  mills  for  wet  grinding,  and 
eight  similar  mills  employed  in  dry 
grinding. 

These  machines  are  of  the  three-bearing 
open  frame  type,  without  slip  rings,  and  will 
give  twice  full-load  torque  at  starting  with 
2-1  times  full-load  current.  The  normal 
speed  is  590  r.p.m.,  efficiency  on  full  load 
91-5  per  cent.,  and  power  factor  "90. 

The  motors  operate  in  conjunction  with 
worm-geared  liquid  starters  of  the  Woolis- 
croft  pattern,  which  are  electrically  inter- 
locked with  the  motor  controllers  through 
the  no-volt  release  coils  of  the  latter,  in 
such  a  way  that  the  handle  of  the  starter 
must  be  in  the  "  off  "  position  before  the 
control  switch  can  be  closed.  The  con- 
trollers are  pedestal  type  ironclad  three- 
phase  oil  switches ;  they  are  of  the 
loose-handle  type,  each  provided  with  an 
ammeter,  and  fitted  with  two  overload 
trip  coils  and  a  no-volt  release. 

There  are  also  10  60-h.p.  cascade  motors 

of  the  open   two-bearing  type,  speed  570 

r.p.m.,  with  a  full  load  efficiency  of  87  per 

cent,  and  power  factor    -87  ;    these  are   driving   a   shale 

crusher,  two  air  compressors,  a  haulage,  three  blowers  and 

two  rotary  kilns,  one  motor  being  held  in  reserve. 

Special  metallic  starters,  combined  and  interlocked  with 
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controllers  of  the  drum  type,  to  give  a  considerable  speed 
range,  are  fitted  to  the  kiln  motors,  while  in  the  case  of  the 
haulage  a  reversible  drum  type  controller  is  fitted. 

In  addition  to  the  above,  there  are  34  15-h.i*.  cascade 
motors,  for  driving  mixers,  slurry  pumps  and  con- 
veyors, and  the  automatic  packing  plant,  the  mixer 
motors  being  worked  with  metallic  starters,  giving 
two  speed  stops.  These  motors  have  a  normal  full- 
load  speed  of  575  h.p.m.,  and  efficiency  of  84"5  per 
cent.  In  addition  to  the  above,  there  are  a  few 
small  motors,  but  it  will  be  noticed  that  three  standard  sizes 
of  motor  have  been  adopted  practically  throughout,  this 
with  a  view  to  reducing  spares  to  the  smallest  amount 
possible.  Although  large  motors  are  employed,  there  is 
not  a  slip-ring  in  the  place  ;  with  unimportant  exceptions 
the  motors  all  drive  through 
belting.  Five  of  the  feeder 
panels  are  equipped  with 
750-ampere  oil  switches,  and 
the  other  five  with  similar 
400-aropere  switches. 

The  switch  panels  are 
coupled  up  by  three-core 
cables  (mostly  3  7/  12s.),  to 
the  terminals  of  the  bare 
overhead  wiring  used  in 
the  works,  the  motor-control 
panels  being  connected  to 
the  latter  by  three  single 
V.I.R.  cables. 

One  of  the  feeders  supplies 
a  transformer  sub-station, 
equipped  with  one  60-kw. 
and  one  30- kw.  transformer 
for  supplying  the  works  light- 
ing, also  two  30-kw.  trans- 
formers for  the  village  supply, 
the  lighting  being  on  110 
volts.  The  transformers  were 
supplied  by  the  British  Elec- 
tric Transformer  Co.,  and  the 
sub-station  switchgear  by  Messrs.  Ferranti. 

All  the  smaller  accessories  used  were  in  accordance  with 
the  American  Fire  Underwriters'  requirements,  the  switches 
and  ceiling  roses  having  special  clamping-type  terminals, 
the  lampholders  and  lamps  being  of  the  Edison  screw  type, 
fitted  with  special  Canadian  screw  caps,  and  the  cluster 
fittings,  &c,  being  all  screwed  to  the  standard  American 
pipe  thread,  so  as  to  be,  as  far  as  possible,  interchangeable 
with  the  apparatus  used  in  Canada. 

The  whole  of  the  plant  has  been  constructed  under 
the  supervision  of  Mr.  H.  K.  G.  Bamber,  the  designs  and 
specifications  being  prepared  under  Mr.  C.  Percy  Taylor, 
chief  engineer  to  the  Associated  Portland  Cement  Manu- 
facturers (1900),  Ltd.:  Mr.  Henry  Anderson,  formerly 
engineer  at  the  company's  Swanscombe  Works,  acted  as 
resident  engineer  and  is  now  in  charge  of  the  works. 


frequency  f,  be  50  kilocycles,  fs  may  be  49  kilocycles  per 
second.  By  exciting  galvanometer  magnets  or  the  plates 
of  a  static  instrument  by  the  f2  current  and  the  moving 
system  by  the  f,  current,  the  moving  system  is  vibrated  at 
1  kilocycle  per  second,  and  such  oscillations  must  be  recorded 
oscillographically.  By  substituting  an  electrostatic  or 
electrodynamic  telephone  for  the  galvanometer  a  tone  of  1 
kilocycle  per  second  frequency  would  be  heard  were  the 
telephone  of  sufficient  delicacy.  Actually,  Fessenden 
employs  a  rectifying  detector,  and  mixes  the  undamped 
50-kilocycle  current  received  with  the  49-kilocycle  current 
generated  at  the  receiving  station.  Beats  are  thus  obtained 
which  are  audible  as  a  1 -kilocycle  frequency  note  in  an 
ordinary  telephone. 

(ioldschmidt  has  sought  to  solve  the  problem  of  reception 


THE    GOLDSCHMIDT    TONE-WHEEL 
DETECTOR    FOR    WIRELESS    TELEGRAPHY. 


By  S.  M.  POWELL. 

There  is  little  difficulty  in  building  a  n.o.  galvanometer  to 
measure,  say,  one-hundredth  of  a  microampere,  since  a 
reasonable  torque  can  be  obtained,  despite  the  minuteness 
of  the  current,  by  employing  a  very  powerful  magnetic 
field.  This  method  is  inapplicable  to  the  measurement  of 
the  feeble  currents  received  in  wireless  antenna;,  owing  to 
the  practical  impossibility  of  establishing  a  powerful  alter- 
nating field  of,  say,  30  kilocycles  frequency  and  maintain- 
ing synchronism  between  this  and  the  current  to  be 
measured.  A  similar  difficulty  arises  in  electrostatic 
instruments. 

Fes-enden  was  the  first  to  employ  a  high  frequency 
generated  at  the  receiving  station  for  purposes  of  reception. 
In  his  heterodyne  system,  be  uses  a  current  the  frequency 
of  which  is  a  few  per  cent,  higher  or  lower  than  that  of  the 
currents  to  be  received  ;    for  example,  if   the  "  arriving  " 
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by  using  an  asynchronous  frequency  transformer,  and  has 
experimented  with  his  high-frequency  generator  in  this  con- 
nection (see  E.T.Z.,  1911,  page  54  ;  1914,  page  93).  By 
reversing  the  action  of  this  machine,  feeding  it  with  high- 
frequency  current,  and  running  it  asynchronously,  low- 
frequency  a.c.  becomes  available  (at  the  terminals  to  which 
u.c.  was  formerly  supplied),  and  the  frequency  of  this 
current  depends  only  on  the  degree  of  asynchronism. 
Remanent  magnetism  produces  a  continuous  noise  in  the 
receiving  telephone  in  such  a  case,  but  there  is  a  clear 
underlying  tone,  and  it  should  be  possible  to  eliminate  the 
effect  of  remanent  magnetism  by  suitable  opposite  excitation. 
A  better  and  simpler  alternator  is,  however,  given  by  a 
modification  of  Leblanc's  a.c.-d.c.  commutator  (which  is 
usually  supplied  from  transformer  tappings,  and  then 
rectifies  by  simple  commutation).  In  wireless  work,  this 
commutator  can  be  used  without  the  least  trace  of  that 
sparking  trouble  which  limits  its  application  in  heavy 
current  engineering.  To  adapt  it  to  frequencies  reckoned 
in  kilocycles,  the  Leblanc  commutator  is  reduced  to  the  form 
of  a  toothed  wheel,  and  instead  of  actually  commutating  the 
high-frequency  current,  it  makes  contact  only  during 
alternate  half  waves  (thus  acting  on  the  vibrating-rectifier 
principle).  It  is  not  then  difficult  to  obtain  the  desired 
frequency  of  interruption — for  example,  40  kilocycles  per 
second  requires  a  peripheral  speed  of  40  m.  per  second 
(8,000  ft.  per  minute),  assuming  1  mm.  tooth  pitch  on 
the  "  tone  wheel "  as  the  apparatus  is  now  called.  Since  it 
is  practically  impossible  to  rotate  the  wheel  in  exact 
synchronism,  the  frequency  of  interruption  is  deliberately 
made  89  or  41  key.  in  the  case  of  40-kcy.  current.  The 
"commutated"  current  has  then  the  wave  form  shown  in 
fig.  1,  i.e.,  a.  "toothed"  A.c.  of  1  key.  frequency.  It 
suffices  to  rotate  the  tone  wheel  at  any  uneven  fraction  of  the 
synchronous  speed.  On  supplying  a.c.  of  any  frequency 
to  the  brushes  and  running  the  wheel  up  from  rest,  the 
tone  heard  in  the  receiver  runs  through  the  whole 
scale.  A  sustained  twittering  is  heard  up  to  about 
one-third      synchronous     speed ;      then     a     long     pause 
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ensues  till  synchronism  is  approached.  At,  even  frac- 
tions of  synchronous  speed,  the  tunc  phenomenon  iiris-cs 
if  the  brushes  are  wide.  In  order  that  the  periods  of  0OB> 
tact  and  interruption  may  be  equal,  ft  +  2  b  =  a  —  ~i  b, 
where  b  =  brush  width  ;  ft  =  tooth  width  ;  and  a  =  gap 
width.  If  b  is  too  great,  the  secondary  current  wave 
is  as  in  fig  2  ;  but  if  the  above  equation  is  satisfied, 
the  secondary  current  is  as  in  fig.  :'.,  i.e.,  it  has  no  D.O.  com- 
ponent at  half  synchronous  speed. 

As  now  built  by  the  C.  Lorenz  A.G.,  the  Goldschmidt 
tone  wheel  is  direct  coupled  to  an  electric  motor  fitted  with 
an  automatic  centrifugal  contact  speed  regulator  and  eddy- 
current  brake  as  artificial  load.  The  brushes  used  are  of 
copper  wire  or  sheet  embedded  in  insulating  material,  which 


Fig.  l. 


Fig.  2. 


Fkj.  3. 
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wears  with  the  copper  (at  about  0-5  mm.  per  hour),  and 
damps  vibration.  To  eliminate  continuous  noise  due  to 
creep-leakage  from  the  motor  side  of  the  set,  current  is  led 
through  the  tone  wheel  as  near  as  possible  to  the  make  and 
break  brushes,  and  very  liberal  insulation  is  provided. 

Experience  so  far  obtained  shows  that  the  tone  wheel  is 
at  least  as  sensitive  as  any  other  type  of  detector.  It  has 
given  satisfactory  results  in  trans- Atlantic  service  between 
Eilvese  and  Tuckerton.  Its  chief  advantages  may  be  thus 
summarised  : — (1)  Damped  waves  (from  spark  stations)  are 
not  received  as  a  pure  tone  ;  (2)  signals  received  from 
stations  with  slightly  different  wave  lengths  are  audible  as 
very  different  tones,  since  the  latter  depend  on  the 
differences  between  the  frequencies  received  and  that  of  the 
tone  wheel  ;  (3)  the  tones  received  are  easily  distinguished 
from  atmospherics  ;  (4)  every  telephone  responds  best  to  a 
certain  frequency,  and  the  latter  can  now  be  secured  by 
varying  the  tone-wheel  frequency.  The  loudness  of  recep- 
tion can  be  thus  increased  approximately  in  the  ratio  1  :  10. 
If  a  reflecting  galvanometer  be  used  in  conjunction  with  a 
tone  wheel,  records  may  be  obtained  in  ordinary  Morse 
characters.  The  frequency  of  mirror  vibration  is  far  too 
high  to  produce  visible  effects  on  the  recording  strip,  hence 
the  black  line  produced  when  the  mirror  is  at  rest  is  inter- 
rupted by  white  dashes  or  dots  when  the  mirror  is  vibrating. 


NEW    ELECTRICAL     DEVICES, 
AND    PLANT. 


FITTINGS 


Joint-Box  Compound. 

A  report  made  in  August  last  by  the  National  Physical  Labora- 
tory on  "Trinidite"  ioint-box  compound,  supplied  by  the  Dussek 
Bitumen  Co.,  of  Deptford,  S.E  ,  to  meet  Admiralty  requirements, 
showw  that  a  6-in.  cube  of  the  material  placed  in  a  metal  box 
partially  immerwd  in  r>  ,ilinir  wafer  tor  half  an  h  >ur  did  not  alter 
by  as  much  as  1  in.  a  side  through  softening  Tested  fir 
di-electric  strength,  the  material,  cold,  withstood  a  pressure  f  2,000 
volts  between  electrodes  <fe  in.  apart,  and  a  b>x  confining  the 
compound  immersed  in  boiling  water  for  half  an  hour  withstood  the 
same  pres  ure  for  this  period.  Tested  for  absorption  of  water,  two 
2-in.  cubes  immersed  in  distilled  and  sea  water  for  a  week  increased 
ia  weight  by  '016  per  cent,  and  "024  p=»r  cent,  respectively,  the 
specification  calling  for  not  more  than  '5  per  cent. 

A  Faraday  House  test  showed  that  an  average  thickness  of  the 
oompound  of  '076  cm.  withstood  13,300  volts  (50  cycles,  A.o.)  for 
half  an  hour  without  the  insulation  breaking  down. 


Boutterware  Heating  Apparatus 

In   their  newly   equipped    uliownininn   at   /i,  Chape]  Walk*.  Crone 
Street,  Manchester,  Ml       r       Eoi      '  II  '       .     exhibit 

a  line  of  "  Boutterware  "  elect  rio  ketl  lee,  end  other 

toeetere,  feo,  the  Ann  being  agenti   fur   Meeeri  Win.  Boflttex  end 

Sons,  Ltd.,  of  Birmingham.    In  these  kettle-, of  which  wcilluttrate 


Fig.  1. — "Soutterware"  Electric  Kettlk. 

an  example  ("  The  Indian  "),  made  in  either  braes  or  nickel  plate, 
the  unit  is  so  arranged  as  to  be  entirely  surrounded  by  water.  The 
better  class  kettles  are  provided  with  two  heats  and  are  all  tested 
to  boil  two  pints  of  water  in  13  minutes.  In  the  event  of  failure 
the  unit  is  easily  replaced,  but  strength  of  construction  has  been 
made  a   special   feature.     We  also    illustrate    a    "Soutterware" 


Fig.  2.— "  Soutterware  "  Electric  Toaster. 

toaster  (nickel-plate  on  brass),  which  will  toast  bread  in  four 
minutes  on  both  sides.  Ebony  feet  are  used  to  insulate  these 
articles  from  the  table.  A  twelve  months'  guarantee  of  quality 
and  workmanship  is  given.  A  number  of  other  designs  of  kettles, 
besides  that  shown,  also  jugs,  brass  water  heaters,  coffee  perco- 
lators, and  sideboard  heaters,  are  included  in  the  Soutterware 
catalogue. 

A  New  Lathe  Tool, 

The  Motogear  Engineering  Co.,  of  Brandon  Grove,  Ilford  Hill, 
Essex,  have  recently  introduced  a  patent  self-contained  lathe 
cutting-off  tool,  for  cutting  off  tube,  rod,  &c,  in  the  lathe. 


Fig.  3. — The  "Eldick"  Lathe  Corane-OFF  Tool. 


We  illustrate  this  tool  in  fig.  3  ;  as  it  is  self-contained,  it  is  not 
necessary  to  remove  the  tool  from  the  slide  rest,  and  a  distance 
gauge  gives  exact  reproduction  for  length.     It  is  fitted  with  a 
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blade  having-  three  outting  edges,  any  of  whioh  can  be  pnt  into 
operation  by  loosening  the  nut.  The  work  being-  supported  right 
to  the  cutting-  edge,  all  chatter  is  eliminated,  thus  keeping  the 
cutting  edge  much  longer  than  an  ordinary  tool. 

The  tool  is  designed  to  deal  with  diameters  from  i  to  f  in.,  and 
has  found  favour  with  many  manufacturers  of  repetition  work. 

Switchboard  for  Messrs.  Tickers'  Canadian  Works. 

Messrs.  Ferguson,  Palin  &  Co.,  of  Higher  Openshaw. 
Manchester,  have  recently  oompleted  a  new  switchboard  for 
Messrs.  Tickers  new  works  at  Montreal.  This  is  constructed  of 
slate  panels,  and  includes  three  650-kw.  460-volt  three-wire  rotary 
converter  panels,  fitted  with  circuit  breakers,  moving-coil  ammeters, 


ordinary  isolating  switoh  of  the  "  knife  contact "  type  takes  np 
considerable  room.  If.  however,  the  links  are  made  an  integral 
part  of  the  connections,  as  on  this  switchboard,  no  extra  space  is 
required.  The  isolating  links  are  very  useful,  as  if  it  is  desired  to 
work  on  a  circuit- breaker,  or  any  other  piece  of  apparatus,  it 
can  be  done  without  any  danger  ;  the  tightening  bolts  come  away 
with  the  links,  the  connections  being  slotted  to  allow  of  this, 
which  means  that  the  bolts  need  not  be  withdrawn,  and  pins  are 
provided  to  prevent  the  nuts  being  unscrewed  too  far.  Insulators 
are  provided  for  supporting  the  connections,  to  make  them  stable 
after  the  isolating  links  have  been  opened. 

The  knife  switches  are  of  a  unique  design,  which  decreases  the 
number  of  contacts  the  current  has  to  pass  through.  The  strips 
which  engage  with  the  blades  on  the  front  of  the  panel  pass 
through  to  the  back  of  the  panel,  and  are  drilled  to  take  the  strip 
connection  or  cable  sockets  as  desired  :  there  is  no  intermediate 
joint  whatsoever.  This  is  a  marked  advance  on  the  stem  type 
switch,  which  has  two  or  three  intermediate  contacts  from  the 
blade  to  the  connections  at  the  ba?k. 


Fig.  4.  —  Switchboard  Constructed  by  Messrs.  Ferguson,  Palin  &  Co. 


6.— The  Motor-Dictograph. 


field  regulating  gear,  &c,  and  isolating  links  at  the  back  ;  a  mid- 
wire  panel  with  leakage  indicator,  automatic  short-circuiting 
switch,  &c. ;  and  three  1,000-ampere  and  five  600-ampere  feeder 
panels,  each  with  circuit  breakers,  moving-coil  ammeters,  inter- 
grating  wattmeters,  &c,,  and  isolating  links  at  the  back  of  the 
board, 


Fig.  fi.— View  Behind  Board,  Showing  Isolating  Links,  &c 

A  special  feature  is  the  provision  of  isolating  links.  These  are 
fteldom  fitted  on  d.c.  switchboards,  and  the  reason  they  have  not 
been  more  generally  adopted,  is  probably  due  to  the  fact  that  an 


The  bus-bars  are  of  aluminium,  insulated  with  mica  and  slate, 
and  are  laminated  so  as  to  give  a  maximum  cooling  effect.  The 
outer  bars  at  present  have  a  sectional  area  of  7i  sq.  in.,  and  arrange- 
ments are  made  so  that  this  can  ultimately  be  increased  to  15  sq.  in. 
The  bus-bars  are  not  drilled  excepting  where  they  are  coupled  up 
to  adjacent  bars,  all  the  circuit  connections  being  clamped. 

The  shunts  are  mounted  horizontally,  so  that  a  draught  of  air 
can  pass  between  the  strips  to  keep  the  shunt  oool.  The  instru- 
ment fuses  are  brought  well  out  from  the  back  of  the  switchboard, 
so  that  it  will  be  possible  to  withdraw  them  without  any  danger 
of  coming  in  contact  with  live  connections  ;  the  instrument  wiring 
is  of  fire-proof  wire,  and  is  clamped  with  porcelain  insulators. 

The  outer  cables  are  led  away  at  the  bottom  of  the  board  so 
that  there  are  no  long  straggling  cables  whioh  so  often  are  a 
Bource  of  danger.  The  neutral  connections  which  have  no  switch- 
gear  apart  from  the  isolating  links,  have  porcelain  cleats  provided 
for  them  at  the  sides  of  tho  panels. 

The  design  and  workmanship  of  the  board  are  excellent,  and  the 
bick  connections  are  neat  and  symmetrical. 

The  day  we  visited  the  works  a  large  amount  of  work  was  in 
progress,  including  11,000-volt  and  420- volt  switchgear  for  the 
Manchester  Corporation;  6,500-volt  and  420-volt  Bwitchgear  for 
Salford  ;  6,000-volt  and  400-volt  switchgear  for  Bury  ;  2.000-volt 
and  210-volt  switchgear  for  Blackpool  ;  6,600-volt  switchgear  for 
Stockport  ;  (>,500-volt  switchgear  for  the  Stalybridge,  Hyde, 
Mossley  and  Dukinfield  Tramways  ;  6,000-volt  switchgear  for  the 
Leigh  U.D.C.  ;  and  22,500-volt  switchgear  for  Messrs.  Bruce  Peebles 
and  Co.  for  a  Canadian  works. 

A  Motor- Car  Telephone. 

The  General  Acoustic  and  Dictograph  Co.,  Ltd.,  of  193, 
Rpgent  Street,  W.,  have  Bent  us  particulars  of  the  "  Motor- 
Dictograph,"  a  telephone  specially  designed  for  use  in  automo- 
biles. It  consists  of  a  hand-transmitter,  battery  and  loud  speaking 
receiver,  as  shown  in  fig.  6.  With  this  device  instructions  can  be 
given  to  the  driver  without  raising  the  voice,  and  will  be  clearly, 
heard  by  him.  The  battery  consists  only  of  a  small  dry  cell,  which:- 
can  be  dropped  into  one  of  the  side  pockets,  and  can  easily  bo 
renewed.  Conversation  inside  the  car  cannot  be  overheard  unless' 
the  contact-bar  in  the  handle  of  the  transmitter  is  depressed.  The 
apparatus  can  easily  be  installed  without  skilled  labour. 

Kew  Water  Heater. 

Messrs.  Simplex  Conduits,  Ltd.,  of  Garrison  L»ne, 
Birmingham,  have  recently  introduced  an  electric  water  heater 
intended  to  give  a  continuous  supply  of  hot  water  for  domestio 
purposes,  publio  lavatories,  &c.  We  illustrate  in  figw  7  the 
10-gallon  size  ;  through  the  open  door  can  be  seen  the  heater,  a 
a  small  pocket  or  ciroulator,  fitted  with  low-loaded  elements 
mounted  on  either  .side  (some  300  watts  for  a   1015-gallon  tank), 
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The  water  oonneotion  to  the  tank  iH  through  tb«  stop  OOCkl  fhown, 
which  can  beihutofl  and  the  oiroulatoi  removed  bodily  without 
interfering  with  the  tank  or  pipes. 

An  inner  copper  tank  contains  the  water,  and  is  heavily  lagged 
to  prevent  Iomh  of  heat. 

The  apptratai  fa  intended  to  remain  in  circuit  all  day.  and  to  be 


Fm. 


I'uxsim  Water  IIeatkk. 


switched  off  at  night ;  the  fall   in  temperature  during  the  night, 
from  20°  to  40°,  is  quickly  made  up  in  the  morning. 

The  tank  always  remains  about  half  full  of  hot  water,  and  as  it 
is  fitted  with  a  ball  valve  feed,  it  is  found  that  no  great  cooling  of 
the  water  ocours  in  practice. 

Ediswan  Convertible  Fans. 

The  Edison  &  Swan  Co.,  of  Ponder's  End,  Middlesex,  have  this 
reason  slightly  altered  the  design  of  their  convertible  table- bracket 
fan.  The  illustration  show  the  improved  shape  base.  It  will  be 
seen  that  it  is  smooth,  which  allows  a  good  space  for  high-class 
finishing,  giving  a  superior,  artistic  appearance  and  reducing  the 


Pigs.  8  and  .9.— Ediswan  Convertible  Fan  in 
■     Two  Positions. 

duat-coHecting  problem  to  a  minimum.  Every  part  is  get-at-able 
and  easily  cleaned. 

The  fan  is  easily  converted  from  a  table  fan  into  a  bracket  fan, 
as  illustrated  ;  one  of  its  best  features  is  the  fact  that  it  is  both 
noiseless  and  sparkless. 

When  fixed  in  position  no  live  parts  are  accessible,  which  ensures 
perfect  safety.  The  blades  are  heavy  brass,  guarded  by  a  ring 
wire  guard. 

The  "  Ediswan "  convertible  fan  can  be  run  at  three  distinct 
speeds,  unlike  many  other  similar  articles  on  the  market— and  it  is 
British  made  at  the  company's  works  in  Middlesex. 


Commercial   Development. — A   "special   offer"   is 

being  made  to  all  the  consumers  on  the  books  of  the  Marylebone 
Electric  Supply,  in  the  form  of  a  leaflet  bearing  the  announce- 
ment: — "Upon  receipt  of  your  instructions  we  will  send  you  an 
electric  iron,  toaster  or  kettle,  as  illustrated  herein,  and  add  5s.  to 
your  account  for  electricity  each  quarter  until  the  amount  is  paid 
off.  No  separate  account.  No  charge  for  interest  on  amount  out- 
standing.'' The  result  of  this  attractive  proposition  will  be 
awaited  with  interest.  There  is  no  doubt,  for  experience  has 
proved  it  a  fact,  that  a  practical  trial  in  a  small  way  of  electrical 
aids  to  housekeeping  very  often  induces  a  desire  for  more,  and 
leads  to  gratifying  developments.  In  this  case  the  Council  appears 
to  incur  no  risk  to  speak  of,  and  the  consumer  will  not  feel  the 
burden  of  cost  when  paying  by  small  instalments.  It  is  a  simple 
idea,  but  well  worth  imitation. 


CORRESPONDENCE. 

Letter*  rrreuril  hy  V|  utter  fi   P  M.  ON  Tl  '  "//"''"•  vrttil 

tkt  folUnoing  work,    Comtvondonts  ikould  forward  their  •■ 
oatWfU  nt  the  i^i i "In-lit  fottible  moment.     An  letter  can  be  vvbliskod 
vnlei*  we  hare  the,  writer' I  name  and  addrett  m  our  potlfttion. 


The  Meetings  of  I  he  r.E.E. 

There  seems  to  be  a  fairly  general  "pinion  among  members 
that  there  is  something  lacking  in  the  Institution  of  Electrical 
Engineers;  most  people  seem  to  find  bbe  proceedings  doll  and 

depressing,  and  this  cannot  surely  be  due  to  the  nature  or 
quality  of  the  papers,  but  must  in  some  way  be  doe  to  tin- 
way  in  which  the  meetings  are  organised,  or,  perhaps,  the 
extent  to  which  they  are  organised. 

The  method  by  which  tlie  author  is  compelled  to  gi' 
more  or  less  garbled  version  of  his  paper,  and  by  which  the 
discussion  is  carried  on  only  by  those  who  have  carefully 
prepared  their  remarks,  is  calculated  to  produce  a  result 
lacking  in  spontaneity  and  freshness,  and  as  the  closure  is 
ruthlessly  applied,  whether  the  subject  is  thrashed  out  or 
not,  there  is  at  the  end  a  feeling  of  incompleteness,  and  the 
usefulness  of  the  discussion  is  much  impaired. 

The  remedy  is  possibly  difficult  to  find,  but  if  not  found 
the  meetings  will  cease  to  attract,  except  as  opportunities  for 
social  intercourse,  and  it  is  in  this  light  that  they  are  already 
regarded  by  many  of  those  who  attend  them. 

Another  sign  of  decay  is  surely  the  mildness  of  the 
protests  against  the  recent  alterations  in  the  form  of  the 
Jovrnal,  the  method  of  packing  it  for  the  post,  and  the 
abandoning  of  the  postcards  announcing  each  meeting. 

No  one  likes  these  things,  but  very  few  take  the  trouble 
to  protest,  unless,  of  course,  the  protests  have  been  made, 
and  ignored. 

It  is  significant  that  there  was  a  large  falling-off  in  the 
numbers  attending  the  last  meeting,  and  it  seems  not 
unlikely  that  this  decrease  may  be  due  to  the  fact  that 
members  are  forgetting  the  dates  of  the  meetings. 

Finally,  why  is  the  annual  general  meeting  held  in  the 
afternqon,  when  it  is  impossible  for  most  members  to  attend  '■ 
Surely  it  should  be  a  matter  of  importance  to  get  as  many 
together  as  possible  on  that  occasion. 

This  letter  is  written  in  the  belief  that  many  are  in 
general  agreement  with  the  opinions  expressed,  and  in  the 
hope  that  it  may  stimulate  a  discussion  that  will  bear  fruit 
in  future  sessions. 

E.  S.  Shonlts, 

Auociate  .Vernier. 

Pinchley,  April  24/A,  1914. 


Protection  or  Tyranny  J 

It  would  appear  that  Mr.  Bruce  Anderson  desires  to 
vindicate  the  honour  of  the  B.E.A.M.A.  (i.e.,  of  its  cor- 
porate members).  Very  well,  one  dees  not  envy  him  the 
task  !  At  present  do  not  let  us  be  confused  by  "form.'- 
Mr.  Fletcher  put  his  case  quite  plainly,  and  suggested  that 
our  electrical  companies  (including,  I  suppose,  the  firm  for 
which  Mr.  Anderson  is  responsible),  have  definite  arrange- 
ments with  other  firms,  or  other  members  of  the 
B.E.A.M.A.,  for  the  prevention  of  interchange  of  staff. 
And  that  is  quite  a  fact.  Say  an  engineer  applies  for  a 
position  with  the  firm  mentioned.  At  first  he  may  not 
mention  the  name  of  the  firm  he  is  with.  He  is  inter- 
viewed and  almost  engaged.  But  naturally  the  name  of 
his  employer  must  come  out,  when  the  firm  "  wish  to  con- 
sider the  matter  further,"  and  the  applicant  bears  soon 
that  they  do  not  require  his  services  "  at  present."'  Indeed 
such  cases  are  now  quite  common,  and  Mr.  Anderson  surely 
knows  it,  even  when  for  reasons  of  policy  he  apparently 
attempts  to  deny  it ;  whilst  the  position  is  also  known  by 
many  staff  engineers  who  are  in  responsible  positions  with 
industrial  firms,  and  who  often  deal  with  these  "  private  and 
confidential"  matters. 

It  is  generally  known  now  that  competitive  electrical 
firms  have  their  "  arrangements  "  like  other  firms,  and  for 
many  of  them,  despite  the  assertions  of  Mr.  Purse  and 
others,  they  are  fully  justified.  But  it  does  not  seem  to  be 
understood  that  they  wish  to  eliminate  internal  competition 
as  much  as  possible,  to  their  mutual  advantage  all  round.- 
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And  tbat  is  where,  I  take  it,  the  interchange  of  staff  has  of 
necessity  to  be  tak^n  into  account,  since  when  engineers  go 
Inmi  one  competitive  firm  to  another  they  obviously  give 
the  former  an  advantage  over  the  latter,  so  that  "  the 
balance  of  internal  competition  '"  is  affected. 

The  amazing  thing  is  that  employed  engineers  will  not 
see  the  deep  seriousness  of  the  position.  One  imagines  if 
they  did,  that  if  the  full  facts  could  be  published  or  proved, 
the  Staff  Engineers'  Association  would  become  one  of  our 
strongest  institutions,  instead  of  drifting  as  it  seems  to  do. 
Of  course  one  mint  not  suggest  that  Mr.  Fletcher  has  not 
done  his  best  at  a  thankless  task,  for  which  he  deserves 
full  credit. 

Herbert  Wilson. 

Manchester,  April  21th. 

[Our  correspondent  has  apparently  misplaced  the  words 
"former"  and  "latter." — Eds.  Elec.  Rev.] 


ELECTRICITY    IN    MINING. 


At  a  meeting  of  the  Mining  Institute  of  Scotland,  held  on 
April  lltb,  Mr.  Archibald  M.  Russell  read  a  paptr  on  "The 
Sinking  and  Equipment  of  Blairhall  Cilliery,  Fife."  Ab  the 
equipment  has  been  recently  fitted  cut,  the  following  notes  on  the 
electrical  plant,  taken  from  the  paper,  will  be  fouDd  of  interest : — 
The  generating  plant  consists  of  two  Willans  mixed -pressure  tur- 
bines of  the  diek-and-drum  type  coupled  to  Brown-Boveri  three- 
phase  generators,  capable  of  giving  an  output  of  500  K\v.  at  550 
volts,  50  periods  per  second,  at  3,000  R.p.M.  The  condensing  plant 
is  of  the  vacuum-augmentor  type  ;  it  is  capable  of  dealing  with  the 
whole  of  the  steam  from  one  of  the  turbines,  and  is  supplied  with 
cooling  water  from  a  Balcke  cooling-tower. 

The  exhaust  steam  from  the  winding  and  fan-engines  is  delivered 
to  a  Bateau  steam  accumulator  capable  of  dealing  with  20,000 
pounds  of  exhaust  steam  per  hour  and  bridging  over  stops  of  60 
Eeconds. 

The  switchboard  is  of  the  mechanical  remote-control  type, 
arranged  with  the  oil  switches  and  bus-bars  in  cubicles.  The 
wiring  at  the  back  of  the  board  is  carried  out  with  asbestos- brained 
cable  run  on  porcelain  cleats.  The  generators  are  protected  by 
time-limit  overload  relays  and  reverse  power  relays.  A  Brown- 
Boveri  regulator  is  fitted  to  control  the  supply  pressure.  The 
lighting  of  the  colliery  is  taken  from  two  25-KW.  three-phase 
transformers,  either  of  which  is  capable  of  doing  the  work. 

Three-cere  double-armoured  vulcanised-bitumen  cables  are  led 
into  a  brick-lined  trench  roofed  with  fire-clay  covers,  leaving  room 
for  future  requirements.  This  trench  passes  the  washer  and  the 
screens  on  the  way  to  the  shaft. 

Two  cables  were  taken  down  the  shaft,  each  capable  of  supplying 
half  the  requirements.  In  addition,  these  cables  are  sectionalised 
at  each  pump-room.  The  cable  is  of  the  solid  vulcanised-bitumen 
three-core  double-wire  armoured  type,  and  for  the  suspension  of 
the  cables  in  the  shaft,  hardwood  cleats  5  ft.  long  were  used  at 
intervals  of  150  ft.,  with  intermediate  cleats  2  ft.  long  arranged  at 
distances  of  30  ft.  between  the  others.  The  reason  for  using  long 
cleats  of  this  description  was  that  very  little  pressure  between  the 
halves  of  the  cleats  is  necessary  to  hold  the  cable  in  place. 
With  short  cleats,  on  the  other  hand,  it  is  necessary  to  put  con- 
siderable pressure  on  the  cable  ;  if  this  be  not  done  carefully,  and 
if  the  cleats  are  not  a  true  fit  for  the  cables,  there  is  risk  of 
damage  to  them. 

The  earthing  arrangements  for  the  pit  were  carefully  considered, 
in  view  of  the  fact  that  the  new  Home  Office  Rules  were  under 
consideration  at  the  time  when  the  installation  was  being  erected, 
and  a  solid  copper  bus-bar  is  provided  in  the  power  hout-e,  also  at 
each  of  the  pump  rooms,  to  which  all  armouring,  motor- frames, 
&c,  are  carelully  bonded.  A  cast-iron,  heavily  ribbed  eartb-plateis 
attached  to  the  main  earth-bar  at  the  power  station  ;  another  earth- 
plate  is  placed  near  the  shaft  top  ;  and  earthpiates  are  connected 
with  the  earth-bars  in  each  pump  chamber  and  immersed  in  the 
sumps,  as  it  was  found  that,  owing  to  difficulties  in  connection 
with  the  ground  at  the  surface,  this  was  necessary  in  order  to 
secure  an  efficient  earth.  Tests  taken  after  the  earthing  was  com- 
pleted proved  the  efficiency  of  the  system. 

An  overhead  line  is  taken  to  the  river,  from  which  is  drawn  the 
water  supply  for  the  boilers  and  for  the  cooling  tower.  Another 
overhead  Jine  is  takm  from  the  power  station  to  Blairhall  village 
for  the  purpose  of  lighting. 

The  whole  plant  has  been  designed  to  deal  w  ith  an  output  of 
1,600  tons  per  eight- hour  day. 

At  a  meeting  of  the  Mining  INSTITUTE  DP  Scotland  held  in 
Glasgow,  Mk  WirJLOTJOBBT  M.Dunn  replied  to  the  diecuBt  ion  which 
had  previously  taken  place  on  his  p>per,  "  fcieoirio  Winding 
Plant  at  South  Kenmuir  Colliery."  Referring  to  observations 
made  regarding  the  lailure  ot  supply,  Mr.  Dunn  said  the  plant  had 
been  running  continuously  for  the  last  four  years,  and  during  tbat 
time  not  a  single  momtnt  had  been  lost  because  of  the  supply 
failing.  He  could  endorse  all  that  had  been  mentioned  regarding 
the  reliability  of  power  supply  from  the  Clyde  Valley  Power  Co. 
The  escape  shaft  tor  South  Kenmuir  Colliery  was  balf-a-mile  dis- 
tant at  another  of  their  pits,  which  had  a  steam  equipment,  and 
this  had  some  bearing  on  their  deoiding  to  adopt  winding  by  elec- 
tricity.    With,  however,  the   experience  of  the  past   four  years 


behind  him  as  to  the  reliability  of  the  power  supply,  he  would 
have  no  hesitation  in  equipping  both  shafts  with  electrical 
winding  gear.  Regarding  the  ques'ion  of  weir  and  tear  to  winding 
ropes  owing  to  the  small  diameter  of  the  drum,  he  found  that 
their  life  was  considerably  greater  on  the  electric  winder  as  com- 
pared with  any  of  ti>eir  steam  winding  engines,  with  cylindrical 
drums  varying  from  8  ft.  to  1 1  i  ft.  in  diameter.  This  he  believed 
to  be  due  to  the  steady  and  regular  acceleration  of  the  load  by  the 
electric  winder,  as  compared  with  the  more  or  lesi  erratic  and 
jerking  start  given  to  a  steam  engine  by  a  large  number  of 
enginemen. 

At  the  annual  meeting  of  the  Weit  of  Scotland  Branch  of  the 
Association  or  Mining  Elect bioal  Engineers,  apiper  was  read 
from  Mil.  J.  A  Kerr,  Natal,  on  'Hints  for  Colliery  Electrical  Plant." 
He  was  in  favour  of  armouring  and  earthing  if  it  were  properly 
carried  out  and  maintained,  but  in  certain  cases  this  was  imprac- 
ticable. Indeed,  the  time  and  money  spent  in  efforts  in  this 
direction  would  be  better  utilised  in  making  the  insulation  proof 
against  the  occurrence  of  faults,  and  in  proviiing  extra  copper  at 
lower  pressures.  In  some  districts  it  was  difficult  to  get  men  at  a 
reasonable  rate  sufficiently  skilled  to  do  this  work  properly.  As  a 
rule,  it  would  be  much  safer  on  small  installations  if  earthing  were 
not  resorted  to  until  it  was  found  poi-sible  to  get  a  sufficient  difference 
of  potential  between  each  pieceof  apparatus  and  earth  to  cause  danger. 
This  would  help  to  raise  the  standard  of  insulation.  There  must 
be  two  faults  on  an  insulated  system  to  get  a  shock  to  earth.  It 
would  not  ba  hard  to  find  places  on  such  a  system  where  a  person 
misrht  come  against  live  metal  with  one  hand  and  the  case  of  a 
switch  or  motor  with  the  other  and  not  receive  a  shock,  whereas 
if  the  case  was  earthed  and  a  fault  occurred  on  another  part  of  the 
sysfem,  or  there  were  a  number  of  small  leakage-*,  the  result 
might  be  serious.  Mining  practice  in  Natal,  till  within  a  few 
years  ago,  confirmed  this  view.  Bare  wires  were  run  along  the 
sides  of  the  roads  ;  this  practice  was  very  properly  stopped  by  the 
Mines  Department ,  the  pressure  being  260  volts.  The  coolies  and 
natives  worked  barefoot  and  almost  naked.  Earth  wires  were 
unknown.  Contact  with  live  wires  and  apparatus  must  have  been 
of  daily  occurrence,  yet  with  the  exception  of  one  doubtful  case, 
there  was  no  record  of  any  fatality.  In  many  mines  in  the  West 
of  Scotland  much  could  be  said  for  the  unarmoured  unearthed 
system.  O  her  industries  offered  attractions  and  less  onerous  con- 
ditions to  skilled  electricians,  with  the  result  tbat  men  competent 
to  keep  the  earthing  right  were  hard  to  retain. 

Far  too  much  had  been  made  of  the  rick  of  fire  on  unarmoured 
systems  through  defective  jointing.  If  the  resistance  of  a  j  lint 
was  high  enough  to  cause  heating  and  ignition  of  the  insulation, 
it  would  be  detected  in  the  working  of  the  apparatus  it  had  to 
supply.  With  large  strand-filled  cables  there  was  difficulty  in 
getting  the  jo  nts  properly  sweated,  but  a  stepped  mechanical 
joint  would  overcome  this.  Theoretically,  in  a  long  cable  the 
copper  should  become  longer  than  the  iron-wire  armour  with  a  rise 
in  temperature.  In  one  instance  a  three-core,  0'25-sq.  in.  double- 
wire  armoured  bitumen  cable  went  to  earth  about  000  ft.  down  a 
shaft  where  the  temperature  varied  from  70°  to  over  100°  F.  It 
was  found  on  cutting  out  the  fault  that  the  cores  were  badly  de- 
centralised. The  makers  could  find  no  fault  with  the  method  of 
fixing,  which  was  done  with  cleats  3  ft.  long  fixed  to  the  buntons. 
The  cable  had  never  been  worked  at  a  greater  density  than  700 
amperes  per  sq.  in.,  and  it  was  probable  that  the  unequal  expansion 
and  contraction  of  the  copper  and  iron  caused  the  trouble.  This 
cable  subsequently  decentralised  at  various  places  and  had  to  be 
tak^n  out.  It  was  not  advisable  to  attempt  to  locate  a  fault  in 
bitumen  cables  by  burning  out,  as  the  current  might  be  sufficient 
to  decentralise  the  cores. 

It  was  high  time,  continued  the  writer,  that  slate  switchboard, 
were  done  away  with  for  anything  over  low  pressures.  Unless 
substantially  bush«d  and  faced  with  mica  for  underground  worsk 
the  insulation  was  not  reliable.  He  thought  the  members  of  the 
Association  should  form  a  committee  to  pass  and  approve  tuoh 
apparatus.  The  j  »int  experience  of  a  number  of  members  would 
ensure  a  sound  verdict,  and  would  benefit  both  the  buyer  and  the 
manufacturer,  as  the  latter  would  have  defects  and  objectionable 
features  pointed  out  to  him,  while  the  former  could  safely  aocept ' 
what  had  been  approved  by  the  inspection  committee  ot  the 
Association.  A  system  of  file  cards  was  of  great  value, 
and  should  be  in  use  wherever  electrical  plant  was 
operated.  Each  motor  should  have  a  card  bearing  the 
following  particulars: — Name  of  maker,  date  of  delivery, 
date  when  put  to  work,  number,  voltage,  current,  horse-power, 
speed,  size  of  fuse  wire  or  current  at  which  circuit-breaker  would 
operate,  where  Bituated,  date  and  nature  of  repairs  and  by  whom 
repaired,  material  used  for  repair,  stores  allowed,  &o.  Wherever 
possible,  machines,  motors  and  switchgear  should  be  standardised, 
thus  enabling  Bpares  to  be  stocked  and  allowing  repairs  to  be 
quickly  carried  out.  1-uoh  a  system  had  the  advantage  that, 
having  the  characteristics  of  fewer  pieces  of  apparatus  to  study, 
men  could  more  quickly  locate  and  repair  laults,  put  paits  together 
again,  and  better  guard  sgainr-t  the  possibility  of  breukiiown 
occurring.  Some  men  at  pnst-nt  sreiued  to  think  that  the  collier; 
was  run  for  the  electrical  int-tallation,  and  not  via  vend.  Thi 
attitude  did  an  immense  amount  of  harm,  and  it  behoved  th 
who  were  operating  and  maintaining  plant,  to  exercise  the  stno' 
economy  consistent  with  safety,  not  only  fur  their  own  good,  bu 
for  the  welfare  of  the  mining  and  electrical  industries. 


I 


Strike. — There  has  been  a  strike  of  carpenters  ab  tl 
Woolwich  Works  of   Messrs.  Siemens  Broe.  4;  Co.,    Ltd.,    "  a» 
protett  against  labourers  being  compelled  to  do  joiners'  work.' 
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COMPARATIVE  ECONOMICS  OP  TRAMWAYS 
AND    RAILLESS    ELECTRIC    TRACTION. 


In  a,  paper  on   this  subject,  read   before  the  Institute 
i  In  tL  i    oinei  R8  bj    Mi    T.  S.  Gribbi  b,  [arcn  06th,  the 

autl adeavoured  to  ai rive  at.  a  definition  of  the  sphi 

usefulne   i  ope ailli  I    a      H       ibmil 

that  for  urban  and  suburban  transpi tionj  brack-laying  had 

been  carried  far  enough,  and  in   many  cases  too  far,  main- 
taining  that    wherever  overhead    wires  could  bo  employed, 
tailless  electric  traction  afforded  the  best  means  of  extending 
the  tramways.    The  development  of  the  railways  bad  brought 
about  over-centralisation  of  I  ho  population,  necessitating  the 
adoption  of  means  for  decentralisation,  such  as  electric  trac- 
without    the  heavy    burden    of   permanent    way;    at   the 
time    tin;   would   enable   a  supply  of   electricity   to    be 
□   to   sections  of  the   population  which,  at  present  lacked 
that  advantage.  • 

Comparing  railless  with  tramway  traction,  the  main  dis- 
tinction   c nercially   was   that  with   the    former  the  capital 

expenditure,  on  permanent  way  was  saved,  and  the  cost  of 
maintenance  of  rubber  too;  was  added.  Other  expel 
might,  for  practical  purposes,  be  taken  as  equal  in  the  two 
cases.  The  railless  cars  at  present  in  use  were  single-decked, 
with  a  seating  capacity  for  2S  passengers,  but  double-decked 
cars  with  38  seats  would  probably  come  into  use.  A3  the 
average  number  of  passengers  carried  on  British  tramways 
did  not  exceed  13,  and  might  be  taken  as  9  for  traffic  of  aver- 
age density,  the  single-decked  railless  car  could  coin.'  with 
such  traffic.  The  use  of  trailers,  which  was  general  on  the 
Continent,  would  much  enlarge  the  capacity  of  railless  electric 
traction  for  handling  special  traffic,  and  would  permit  the 
weight  of  the  power-car  to  be  reduced,  with  advantage  to  the 
maintenance  of  the  roads. 

An  analysis  of  the  capital  expenditure  on  British  tramways, 
embodied  by  the  author  in  curves,  illustrates  the  remarkable 
variations  between  the  different  undertakings;  but  by  taking 
into  consideration  as  far  as  possible  the.  effect  of  local  con- 
ditions, the  author  has  endeavoured  to  arrive  at  normal 
figures.  For  redemption  of  capital  a  period  of  30  years  is 
allowed,  and  the  rate  of  interest  at  which  the  undertaking 
can  be  described  as  remunerative  is  put  at  5  per  cent.  The 
author  thus  obtains  the  results  shown  in  fig  1.  By  an  analysis 
of  the  working  expenses  of  47  British  tramways  he  finds  the 
working  expenses  amount  to  6.47d.  per  car-mile,  on  the 
average;  but  thirteen  tramways,  of  which  the  working  ex- 
penses exceed  7.5d.  per  car-mile,  give  an  average  of  7.82d., 


.  1.— Tramways  and  Railless  Traction,  total  expenditure. 


and  17  below  5.5d.  give  an  average  of  5.26d.  per  car-mile. 
Power  expenses  range  from  0.767d.  to  2.212d.  in  these  cases, 
with  a  general  average  of  1.282d.  per  car-mile.  For  railless 
electric  traction  the  working  expenses  average  6.75'd.  per 
car-mile,  including  0.765d.  for  power  and  1.5d.  for  rubber 
tires,  the  latter  item  comparing  with  0.421d.  for  permanent 
way  in  the  case  of  the  tramways. 


'I  be  cost  of  energy  i  the  princip  il 

abnormal  n  suit  ,  and    thi    authoi    poirj 

awaya  which  purchase  energy  could  iu.ik<:  ■  . 
saving  by  putting  down  i  ,|  mt. 

The  cost  of  construction  of  a  i.i  i  has  been  tab  n 

qua]  to  that  of  a  tram  ...i . ,  including  tl  I  ition, 

but  mom  i  the  trad      Exp    imenl  bj    the  author  on 

.  .show  liii  a  ' ar  weigh  I,  on 

a  macadamised   road  amotion  of 

y  varying  from  0.9  b  v   b  i  a  the  level 

to  id/.)  on  a  6  per  cent,  gradient,  at  a  schedul 
eight  miles  per  hour.    On  gradients  from  '•  I  at.,  at, 

dule  sp  ed  iei  hour  (maximum  ten)  the 

em  rgy  ranged  from    I  I  i   units  par  car-mile.     For 

power  station  plant  the  author  allow.;  25  K'.v.  per  car  in  ser- 
vice, including  reserve.  The  figui  nance 
of  rubbei  ti  ir-mile)  depends  upon  the  price  of 
rubber,  the  condition  of  fcb  etc.  Contracts 
have  been  made  at  Id. 

Regarding  the  wear  of  the  highways,  the  anthor  points  out 
the  difficulty  of  apportionic  bility  at  a  tuna  when 

the  world  is  passing  through  a  revolution  in  highway  trans- 
portation, and  the  fact  that  roads  are  maintained  by  local 
authorities,  though  used  largely  by  the  inhabitants  of  other 
districts.  Pie  considers  special  legislation  necessary,  and  he 
points  out  that  the  railless  car  is  at  present  handicapped  as 
compared  with  the  motor  omnibus  in  that  overhead  wires 
can  only  be  erected  under  a  costly  special  Act  of  Parliament, 
and  that  the  'bus  makes  no  contribution  to  road  maintenance. 
Uusually  the  railless  service  is  called  upon  to  pay  up  to  id. 
per  ear-mile  towards  the  cost  of  maintenance,  at  which  rate 
a  2£-minute  service  would  contribute  nearly  £400  per  mile 
of  road  per  car  per  annum. 

The  author's  final  comparisons  are  shown  in  fig.  2.  He 
finds: — (1)  That  with  a  traffic-density  represented  by  a 
2^-minute  service,  the  cost  of  working  is  still  in  favour  of 
rai  'ess  electric  traction,  although  only  to  the  extent  of  about 
7  per  cent.  The  cost  of  construction  is,  however,  about  44  per 
cent.  less. 

(2)  'iuat  the  saving  increases  inversely  with  the  traffic- 
density,  so  that  with  a  time-interval  of  30  minutes  the  cost 
of  operation  is  about  36  per  cent,  less,  and  that  of  construc- 
tion about  70  per  cent  less. 

The  opinion  that  the  economy  of  the  "trolley-bus"  ceases 
at  a  service  frequency  of  about  10  minutes,  is,  in  the  author's 
opinion,  quite  unfounded. 

The  tramway  cannot  serve  the  public  as  comprehensively  as 
the  "trolley-bus."     In  order  to  serve  the  city  best,  the  aim 


Fig  2.— Comparative  Economics  of  Tramways  and  Railless 
Electric  Traction. 


should  be  to  reach  the  farthest  suburb,  and  to  supply  the 
greater  frequency  of  service  in  the  centre  of  the  city  by 
means  of  overlapping  services  radiating  to  the  suburbs,  pre- 
cisely as  is  done  by  the  London  General  Omnibus  Company. 

The  cost  of  tramway-construction  sets  a  limit  to  suburban 
extension  which  is  not  set  by  railless-electric  traction. 

The  curves  in  fig.  2  are  based  upon  the  following  assump- 
tions :  Length  of  route,  1  mile:  Length  of  traffic-day,  14  hours. 
Scheduled  speed  7^  m.p.h.  No.  of  cars  in  service,  car-mileage 
per  day  ~  105.  No.  of  cars  in  stock,  car-mileage  per  day 
-r-  70.  Power-house  capacity  25  kw.  X  No.  of  cars  in  service. 
Cost  of  power-house  with  plant,  £500  X  No.  of  cars  in  ser- 
vice; rolling  stock,  £750  X  No.  of  cars  in  stock;  land  and 
car-sheds,  £200  X  No.  of  cars  in  stock.  Cost  of  electrical 
equipment,  from  £3,000  to  £1,000,  and  of  track  from  £12,000 
to  £5,000  per  mile  of  route,  depending  upon  the  traffic- 
density. 
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CURRENT-LIMITING    REACTANCES    ON 
LARGE    POWER    SYSTEMS. 

{For  abstract  o'  paper  read  by  ifassrs.  K.  M.  rAYE-HANSEN  and 

.F.  S.  Peck  before  the  Institution  of  Electbical  Engineebs, 
tee  Elec.  Rev.,  p.  609). 
Discission  at  Manchester. 
Mr   McKenzie  said  it  was  now  generally  recognised  that  react- 
ances in  some  part  of  a  large  generating  station  were  highly 
desirable  as  a  means  of  reducing  the  disastrous  effects  due  to 
short  circuits  on  feeders  and  busbars.     In  laying  out  a  new 
astern   most   engineers   would   agrei     thai    correct   place   for 
reactance  was  in  the  busbar  sections,  because  the  feeders  and 
generators  should  be  BO  arranged  that  there  was  very  little  inter- 
change of  power  between  the  different  sections.     In  the  case 
of  extensions  having  taken  plate  over  many  years  and  larger 
units  added,  it  was  a  difficult  matter  to  decide  where  react- 
-  shi mlil  be  plaeed.  as  under  certain  conditions  great  inter- 
change of  power  might  take  place,     lie  was  of  opinion  that  it 
i  such  circumstances  to  place  the  reactances  in  the 
generator  lends  to  limit  the  short-circuit  current  on  the  genera- 
te 7  or  8  times  the  normal.    Care  had  to  be  taken,  how- 
to  ensure  that  the  rotor  windings  would  withstand  the 
overload   necessary   to  compensate  for  the  drop   in   pressure 
the   reactances.      He  thought   the   authors  had   rather 
magnified  the  effects  of  short  circuits  on  feeders.    During  the 
last  ten  years  at  Stuart  Street,  Manchester,  90  per  cent,  of  the 
faults  on  the  system  had  originated  in  one  phase.     If  proper 
balanced  protection  was  fitted  to  each  of  the  feeders,  then  in 
nearly  every  ease  the  feeders  would  be  brought  out  without 
much   damage.     Faults  such  as  these  seldom  developed  into 
shorts  between  phases,  the  neutral  being  earthed  through  a  re- 
sistance.   The  same  remarks  applied  to  generators  with  bal- 
anced protective  gear.     In  the  case  of  a  new  system,  it  seemed 
desirable   to   build   generators   and   transformers   to   have   the 
necessary  reactance  in  themselves  instead  of  a  separate  piece 
of  plant. 

Mr.  S.  .1.  Watson  said  it  did  not  seem  right  to  run  plant 
with  an  output  of  80,000  to  100,000  KW.  on  one  set  of  busbars, 
as  even  with  reactances  certain  conditions  might  be  set  up 
which  would  result  in  disaster.  Higher  reactance  in  the  gen- 
erators themselves  could  be  obtained  at  the  expense  of  regula- 
tion,  and  tin   imiue  cost  was  lower. 

Mr.  W.  Tallent  Bateman  said  reactances  should  be  con- 
red  more  from  the  point  of  view  of  switchgear  protection, 
a  switch  might  be  called  upon  to  interrupt  the  current 
from  several  generators  in  parallel.  The  largest  type  of  oil 
switch  was  not  capable  of  dealing  with  a  greater  momentary 
short-circuit  capacity  than  about  250,000  KW.,  so  that  when 
this  figure  was  exceeded  reactance  was  essential.  A  type  of 
reactance  switch  used  successfully  by  the  American  West- 
mghouse  Co.  consisted  virtually  of  two  oil  switches,  one  of 
which  had  a  reactance  in  series,  coupled  in  parallel.  The  single 
switch  operated  first,  leaving  the  second  switch  and  reactance 
in  series,  and  finally  the  second  switch  operated  thus  keeping 
the  current  within  the  limit  of  circuit-breaker  design. 

Mr.  H.  A.  Ratcliff  thought  that  in  the  future  design  of 
generators  and  transformers  it  would  be  found  desirable  and 
even  necessary  to  introduce  internal  reactance  for  their  own 
protection.  The  principal  use  of  external  reactances  would  be 
m  Bectionalising  busbars  and  protecting  switchgear.  One  great 
advantage  of  external  reactance  coils  was  that  under  abnormal 
conditions  the  mechanical  and  electrical  strains  in  a  circuit 
were  presumably  greatest  where  the  reactance  was  greatest, 
and  reactance  coils  could  be  more  easily  constructed  to  with- 
stand these  strains  than  generators.  The  possibility  of  varying 
the  reactance  of  external  coils  was  also  an  advantage.  The 
modern  H.T.  oil  switch  could  deal  better  with  pressure  rises 
than  heavy  current  rushes. 

Dr.  G.  W.  Worrail  said  that  whilst  reactances  in  the  gen- 
erator circuit  would  certainly  limit  the  rise  of  current  at  the 
source,  there  would  be  a  danger  of  reduced  busbar  pressure. 
Busbar  reactance  gave  rise  to  errors  in  the  switchboard  instru- 
I  -,  unless  the  Continental  practice  of  having  the  instru- 
ments on  another  floor  of  the  building  were  adopted.  The 
most  serious  objection  to  the  use  of  these  reactances  was  the 
introduction  of  another  link  into  the  existing  chain  of  weak- 
nesses. 

Mr.  Blackmore  said  he  had  experienced  a  great  deal  of 
trouble  due  to  short  circuits  on  mains  and  generators,  and  all 
the  devices  tried  hitherto  had  introduced  more  trouble  instead 
of  avoiding  it.  In  addition  to  end-connection  trouble  in  turbo- 
generators, he  had  encountered  breakdowns  due  to  local  heat- 
ing of  the  laminations  during  short  circuit.  The  two-circuit- 
breaker  method,  which  introduced  a  reactance  after  the  lot 
breaker  had  operated,  was  unsatisfactory,  as  the  initial  rush 
not  met  by  th  ce  and  damage  ensued.   He  appealed 

for  a  device  w Inch  would  sa\c  switchgear  and  mains,  and  not 
introduce  more  trouble. 

Mr.  D.  B.  M ellis  said  that  a  reactance  coil  to  be  efficient 
should  have  practically  constant  induction  for  all  values  of 
i  ising.  When  iron  was  employed  within  the  coil  it 
would  Hixm  become  saturated,  and  the  induction  density  would 
fail  to  be  proportional  to  the  applied  amper«  turns.  Armature 
reaction  was  not  of  value  for  keeping  back  instantaneous  short 
circuits,  only  armature  self  induction,  wine},  was  controlled  bj 
I  ^sible  in  the  iron  within  tin  windings, 


For  this  reason  it  appeared  that  in  no  case  could  safety  be 
ensured  without  external  reactance,  the  coils  of  which  should 
a  free  from  iron  as  possible.    The  use  of  reactance  coils 
■  ally  short-circuited  was  not  to  be  advocated. 

Mr.  Eustace  Thomas  said  the  principal  impdrtance  of  the 
use  of  reactances  arose  from  the  following  : — (1)  That  machines 
were  "not  safe  against  the  stresses  of  short  circuit;  (2)  that  oil 
hes  as  now  made  were  not  safe  protectors  of  the  plant 
installed  under  emergency  conditions;  (3)  that  by  limiting  the 
amount  of  current  that  could  flow  if  a  feeder  or  generator 
broke  down,  a  shut-down  might  be  avoided.  The  paper  was 
a  manufacturer's  paper,  and  as  the  design  and  construction  of 
machines  and  oil  switches  had  been  entirely  in  ihe  hands  of 
manufacturers,  this  admission  of  weakness  would  be  felt  by 
users  of  large  electrical  plant  to  be  most  serious.  Regulation 
was  recognised  as  now  no  difficulty,  and  it  was  agreed  that 
higher  internal  reactances  must  again  be  employed.  In  the 
same  way  still  better  clamping  and  support  for  the  end  con- 
nections of  armature  coils  were  required  and  perfectly  possible. 
The  lack  of  safety  in  modern  oil  switches  was  a  much  more 
seri  us  matter,  and  it  appeared  that  manufacturers  were  trying 
li".\'  small  they  could  make  the  appliances  upon  which  the  ulti- 
mate safety  of  plant  costing  hundreds  of  thousands  of  pounds 
depended.  Bad  shorts  in  the  station  itself  could  be  almost 
eliminated  by  adopting  certain  simple  precautions.  The  react- 
ances would  have  to  he  well  built  and  have  the  phases  well 
separated,  otherwise  they  would  introduce  more  risk  in  them- 
selves than  the  damage  which  they  protected  against. 

Mr.  S.  Ferguson  considered  that  reactances  should  be  placed 
directly  in  the  generator  leads.  Two  miles  of  .15  sq.  in.  cable 
was  as  effective  in  limiting  the  current  on  a  6,000-volt  system 
as  a  3  per  cent,  reactance  coil.  Feeder  reactances  were  cer- 
tainly useful  in  preventing  the  fall  of  busbar  pressure  in  the 
event  of  a  short  on  a  feeder,  but  the  cost  was  scarcely  warranted 
in  view  of  the  rare  occurrence  of  feeder  shorts.  Generator 
reactances  also  reduced  the  strain  on  the  switchgear  of  the 
whole  system. 

Dr.  E.  Rosenberg  said  that  in  the  early  days  of  electrical 
engineering  there  was  no  need  for  artificial  reactance.  For  the 
present  no  doubt  these  additional  reactance  coils  were  neces- 
sary in  order  to  limit  the  effects  of  short  circuits,  but  they  had 
not  come  to  stay.  Generators  were  now  built  which  could 
withstand  the  effects  of  short  circuit  (not  necessarily  any  num- 
ber of  shorts).  The  cumulative  effect  would  arise  not  only  on 
the  end  connections,  but  under  certain  conditions  in  the  rotor, 
especially  if  excited  from  busbars  with  considerable  resistance 
in  series.  Transformers  were  now  designed  to  stand  dead  short 
circuits.  The  extiemely  close  regulation  had  been  done  away 
with  by  increasing  the  internal  impedance  from  1  per  cent, 
to  about  4  per  cent.,  and  the  short-circuit  current  had  conse- 
quently been  reduced  from  about  100  times  to  25  times  normal. 
Additional  reactance  in  the  line  was  necessary  because  pres  (it- 
day  cables  had  such  an  extremely  low  reactance;  the  possibility 
remained  of  getting  a  feeder  with  a  moderate  amount  of  inher- 
ent reactance  by  using  either  single-core  cable  throughout  or  a 
combination  of  single  and  three-core.  Of  course,  iron  armour- 
ing in  the  manner  adopted  for  D.C.  single-core  cables  would 
not  be  used,  but  the  problem  of  effective  sheathing  could  be 
solved.  A  natural  reactance  would  then  be  obtained,  also  in- 
creased safety  between  phases. 

The  Authors,  in  reply,  agreed  with  Mr.  McKenzie,  that  it 
was  very  difficult  in  the  case  of  extensions  to  decide  where 
reactances  should  be  placed,  and  also  how  to  arrange  them. 
This  was  one  reason  why  care  had  been  taktn  in  the  paper 
to  avoid  laying  down  rigid  rules  regarding  the  position  of  re- 
actances. Whilst  feeders  and  generators  usually  broke  down 
first  to  earth,  it  was  to  be  remembered  that  a  good  number  of 
faults  were  due  to  mechanical  damage.  Subsidence  of  soil,  for 
example,  might  produce  heavy  shorts  between  phases;  no  pro- 
tective gear  yet  devised  was  quick  "enough  in  operation  to  deal 
with  such  a  case,  and  reactance  in  the  circuit  had  to  be  re- 
sorted' to.  '  Where  transformers  were  Used  in  series  with  gi  it- 
erators, it  was  satisfactory  to  good  practice  to  put  the  neces- 
sary reactance  in  the  transformers.  The  tendency  at  present 
was  to  budd  large  stations  and  connect  to  the  same  busbars; 
there  were  good  economical  reasons  for  this  tendency,  and 
the  authors  believed  that  the  capacity  of  generating  stations 
would  get  larger  and  larger.  Regarding  the  size  of  reactance 
coils,  the  720-k.v.a.  reactance  coil  mentioned  would  correspond 
to  a  20,000-k.v.a.  alternator.  The  cost  was  certainly  a 
matter,  on  account  of  the  necessity  for  dealing  with  the 
k.v.a.  on  short  circuit.  Taking  the  k.v.a.  rating  of  such  a- 
reactance  coil,  the  cost  would  be  in  the  neighbourhood  of 
that  of  a  transformer  of  5  to  10  times  the  capacity.  The 
losses  in  reactance  coils  were  very  small  indeed.  It  v.. 
that  a  cheaper  generator,  and  also  one  with  higher  el 
could  be  built  where  regulation  was  not  so  important.  Ihc 
two-breaker  method  limited  the  current,  but  the  same  result 
could  be  obtained  by  using  one  switch  with  auxiliary  con- 
i  lie  breaking  capacity  could  be  brought  up  to  anything 
at  present  required,  but  it  involved  expensive  switchgear,  ami 
the  reactance  coil  had  not  only  to  protect  the  switches,  but 
also  to  keep  up  the  voltage  on  the  other  parts  of  the  system 
during  the.  fault.  Reactance  coils  were  in  use  by  the  London 
Electric  Supply  Corporation,  the  London  County  Council, 
and  on  the  North-East  Coast.  The  probability  of  resonance 
was  not  increased  by  the  introduction  of  reactana 
The  authors  did  not  agree  that  no  iron  should  be  used  in  these 
reactances;    if    the    iron    was    kept    well    away    from    datura- 
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h"n   -I    would   beha       i     well   under  ihoj t  circuit  ;ih  under 
'p'mm.iI  conditions,     it  was  certainly  advisable  to  bi 
pil   ,'\  n, -h,   ,  and  this  with  ' 

would    roduro    tin1    ruiuihi'r    of    plm  . 

were  required.    It  would  not  be  wiae  to  design  a  big  Htation 

without  reactance  ooil  i  unless  it  could  bo  laid  out  with  (ran 

aed  te  aive  the  necessary  reactance     Regarding 
the  capacity  <jf  switches.,  probably  the  I"   i  way  wou] 
si:iio   the   k.v.a.   which  could   be   broken     eithpi 
the  breaker  unfit  for  so 


LEGAL 


Marx  i'.  Electric  Utility  Co.,  Ltd. 
Question  of  an  Assigned  Debt. 

In  the  King's  Bench  Division  on  Wednesday,  April  22nd,  Mr. 
Justice  Atkin  sitting  without  a  jurv,  had  before  him  this  action 
in  which  the  plaintiff,  Mr.  Carl  Marx,  residing  at  Lauderdale 
Mansions,  Maida  Vale,  London,  W.,  proceeded  against  the  Electric 
Utility  Co.,  Ltd.,  of  35,  King  Street,  Cheapside,  E.C.,  to  recover 
£300,  which  it  was  said  represented  a  debt  due  from  the 
defendants'  predecessors,  the  Electric  Lamp  Regenerators,  Ltd.,  to 
a  Dr.  Seigbert  Bloch,  of  Berlin,  which  debt  was  assigned  to  the 
plaintiff  by  a  deed  of  September  24th,  1913.  The  defendant  company, 
it  was  said,  had  taken  over  all  the  assets  and  liabilities  of  the  old 
company,  the  Electric  Lamp  Regenerators,  Ltd.,  and  had  assumed 
responsibility  for  the  payment  of  the  debt  to  the  plaintiff  or  Dr. 
Blooh's  assignee.  The  defendants  denied  that  they  ever  acknow- 
ledged responsibility  for  the  debt  as  affecting  the  plaintiff,  and 
they  said  that  the  old  company  agreed  to  pay  Dr.  Blooh  £300  out 
of  the  first  moneys  aocruing  through  the  sale  of  certain  South 
African  patent  rights,  and  that,  in  fact,  no  money  had  so  accrued. 

Mr.  J.  B.  Matthews,  K.C.,  and  Mr.  Romer  Macklin  appeared  for 
the  plaintiff,  and  Mr.  Hollis  Walker  and  Mr.  Morris  represented 
the  defendant  company. 

Counsel  addressed  the  Court  at  great  length,  and  his  Lordship 
gave  judgment  for  the  defendants,  with  costs. 


Oseam  Lamp  Works,  Ltd.,  v.  The  Adstbolite  Co. 

On  April  24th  this  case  was  mentioned  to  Mr.  Justice  Joyce  upon, 
a  motion  by  the  plaintiffs  for  an  interim  injunction. 

Mr.  Walter,  K.C.,  for  the  plaintiffs,  said  the  action  was  in 
respect  of  two  patents  for  the  manufacture  of  metal  filaments,  the 
validity  of  which  had  been  certified  after  a  long  contest.  This 
motion  came  before  the  Court  in  October  last,  but  stood  over  with 
a  view  to  settlement.  The  negotiations  had,  however,  come  to 
nothing. 

Mb.  Newbolt,  for  the  defendant  company,  said  his  clients  were 
only  the  retailers  of  the  article  in  question,  and  had  an  indemnity 
from  their  vendors  in  Vienna.  The  negotiations  had  been  between 
the  plaintiffs  and  the  vendor.  Defendants  did  r.ot  know  whether 
the  articles  in  question  were  infringements.  But  they  could  not 
afford  to  fight  a  patent  action.  Again  and  again  they  had  asked 
their  vendors  to  undertake  the  defence,  but  that  had  not  yet  been 
done. 

His  Lordship  :  Why  don't  you  undertake  not  to  infringe  with- 
out prejudice  to  any  question  ? 

Mr.  Nkwbolt  :  Perhaps  that  would  be  the  best  thing  to  do. 

His  Lordship  :  If  I  were  in  your  position  I  would  do  so,  and 
then  give  notice  to  your  vendors  that  you  are  not  going  to  defend. 

An  undertaking  was  accordingly  given  until  the  trial. 


Bailey  and  Others  v.  The  Manchester  Corporation. 
New  Trial  Ordered. 

In  the  Court  of  Appeal  on  the  23rd  inst.,  Lords  Justices  Buckley 
and  Kennedy,  and  Mr.  Justice  Scrutton,  disposed  of  this  case,  on  an 
application  by  the  plaintiffs,  asking  for  a  new  trial,  the  action 
having  originally  been  heard  at  the  Manchester  Assizes,  before  Mr. 
Justice  Lush  and  a  special  jury.  Mrs.  Annie  Bailey  brought  the 
aotion  on  behalf  of  herself  and  her  seven  infant  children,  claiming 
damages  for  the  loss  of  her  husband,  John  Bailey,  a  hansom-cab 
driver,  who  was  killed  in  a  collision  with  a  Corporation  electric 
tramcar.  The  accident  occurred  when  the  deceased  was  in  the  act 
of  turning  his  cab  into  Queen's  Road  from  Paik  View,  Manchester, 
and  plaintiffs  alleged  that  it  was  due  solely  to  the  negligence  of 
the  driver  of  the  tramcar.  The  defendants  denied  negligence,  and 
pleaded  contributory  negligence.  At  the  trial,  the  jury  found  for 
the  defendants,  and  judgment  was  entered  accordingly.  The 
ground  of  the  appeal  was  alleged  misdirection  of  the  jury  by  Mr. 
Justice  Lush  "  in  directing  them  that  only  in  the  event  of  their 
finding  that  deceased  was  not  guilty  of  any  negligence,  were 
plaintiffs  entitled  to  recover." 

Lobd  Justice  Buckley,  giving  judgment,  said  that  the  point 
of  misdirection  alleged,  was  that  Mr.  Justice  Lush  bad  not  put 
before  the  jury  that  which,  in  the  words  of  the  late  Lord  Penzance, 
was  expressed  thus  ; — "  Though  the  plaintiff  may  have  been  guilty 
of  negligence,  and  although  that  negligence  may,  in  fact,  have 
contributed  to  the  accident,  yet,  If  the  defendant  could  in  the 
result,  by  the  exerolse  of  ordinary  care  and  diligence,  have  avoided 
the  mischief  that  happened;  the  plaintiff  i  negligence  will  not 


L i in.      [t  was  necessary  to  look  at  th<:  in 
ther  In  this  ease  the  learned  Judge,  brought  to  Mm 

the   jury  that   point  of   law    for   th.  ir   cop 

other  WOtdS,  he  directed  them    that  nrppoafhg  they  found  that  the 

oab  driver  hesitated,  or  panned  an  erratic  oonrae,  yet,  di 

if  they  found  *imt  the  trainees  driver  oonld,  by  reasonable 

have  avoided  the  accident,  then  the  plaintiffs  were  untitle! 

verdict,  Having  referred  to  the,  rumming-up,  Lord  Junti':e.  Baaklaj 

said  that,  in  hie  opinion,  the  jury's  attention  wan  not  called  to  the 

relevant  and  material   question   Indicated,  on   which  the  aotion 

ought  to  have  been  decided.    Therefore,  though  with  regret,  he 

came  to  the  conclusion   that   there   had   been  misdirection,  and, 

consequently,  there  must  be  a  new  trial. 

Loud  Justice  Kennedy,  concurring,  paid  he  vhared  the  regret 
expressed  by  Lord  Justice  Buckley,  but  he  thought  that  j 
required  that  there  should  be  a  new  trial. 

Mb.  Justice  Scrutton  took  the  same  view. 

Plaintiffs  were  given  the  costs  of  the  appeal,  the  costs  of  the 
first  trial  to  abide  the  result  of  the  re-hearinir, 


Breach  of  Regulatp 

Ar  South  Shields  Police  Court,  on  April  23rd,  Messrs.  Py man. 
Bell  &  Co.,  Ltd.,  were  summoned  under  the  Factory  and  Workshop 
Act,  on  a  charge  of  having  failed  to  cover  certain  overhead  wires 
with  insulating  material,  or  so  to  place  and  safeguard  them  as  to 
prevent  danger  so  far  as  was  reasonably  practicable.  Mr,  W.  I!. 
Lauder,  Inspector  of  Factories,  prosecuted,  and  Mr.  F,  Kidd 
defended. 

Mr.  Lauder,  in  explaining  the  facts  of  the  case,  said  the 
defendants  occupied  a  portion  of  ground  at  Tyne  Dock,  and  there 
they  stored  pit-props.  There  were  five  oircular)saws  driven  by 
electricity,  which  were  used  to  cut  the  props  into  the  requisite 
sizes.  For  the  purpose  of  conveying  the  current  to  the  electric 
motors  which  drove  the  saws,  there  were  three  electric  overhead 
wires,  22  ft.  from  the  ground,  aad  they  were  supported  on  wooden 
poles.  On  March  12th,  a  man  named  Samuel  Beck,  who  was 
employed  by  the  defendants,  was  engaged  on  the  stack  of  pit-props 
17  ft.  high,  and  was  throwing  down  the  props  to  other  workmen 
who  were  loading  the  wagons.  While  the  work  was  in  progress, 
one  of  the  men  noticed  that  there  was  something  wrong  with 
Beck,  and  on  climbing  to  the  top  of  the  stack,  he  found  him  in 
a  state  of  collapse.  The  three  wires  had  sagged  down,  one 
being  under  Beck,  another  across  his  chest,  and  a  third  gripped 
in  his  right  hand.  At  once  the  current  was  cut  off,  but  the  man 
was  already  dead,  having  received  an  electrio  shock.  It  was  not 
definitely  known  how  the  accident  had  ocourred,  but  at  the  innuest 
the  opinion  was  expressed  by  the  engineer  and  the  fore  man  that  Beck 
had  probably  slipped  on  the  round  props,  and,  in  trying  to  recover  his 
balance,  had  grasped  theeleotrio  wires  in  his  hand,  and  pulled  them 
down  on  top  of  the  stack.  At  the  time  of  the  accident  two  layers 
of  props  had  been  removed,  and  that  left  a  space  of  6  ft.  between 
the  top  of  the  stack  and  the  wires.  The  breach  of  the  regulations 
was  that  the  defendants  had  failed  either  to  limit  the  height  of  the 
stacks  or  to  insulate  the  wires  so  as  to  protect  the  workmen  from 
possible  danger. 

Mb.  Kidd  admitted  the  facts,  and  the  breach  of  the  regulations, 
Dut  pointed  out  that  two  of  the  workmen  who  gave  evidence  at 
the  inquest  said  that  it  would  have  been  impossible  for  the 
deceased  to  have  taken  hold  of  the  wires.  It  was  one  of  those 
accidents  that  it  was  impossible  to  foresee,  and  his  clients  were 
exceedingly  sorry  for  what  had  occurred.  They  had  voluntarily 
paid  the  funeral  expenses  of  the  dead  man,  and  they  were  prepared 
to  carry  out  any  suggestions  that  might  be  made  by  the  factory 
inspector.  He  added  that  the  wires  were  at  the  usual  height,  and 
it  was  not  necessary  for  the  men  to  get  on  to  the  stacks  to  remove 
the  props. 

The  Magistrates  imposed  a  fine  of  £5  and  costs. 


Factory  Acts  Prosecution. 

At  the  Durham  County  Petty  Sessions,  on  April  22nd,  the  Coal 
Distillation  Co.,  the  occupiers  of  by-product  works  at  Littleburn 
Colliery,  were  charged  under  the  Factory  and  Workshops  Act  with 
having  neglected  to  have  certain  electrio  wires  covered  with  insu- 
lating material  or  otherwise  protected,  as  a  result  of  which  a 
fitter's  assistant  named  Joseph  Edward  Blackburn  was  killed  in 
February. 

Mr.  W.  B.  Lauder,  Factory  Inspector,  stated  that  the  electric 
wires,  which  were  entirely  bare,  were  situated  44  in.  above  the 
steam  valves,  and  anyone  wishing  to  operate  the  valves  must  of 
necessity  be  in  close  proximity  to  the  wires.  On  February  4th 
last  Blackburn  and  another  workman  were  busy  connecting  certain 
steam  pipes,  and  evidently  Blackburn  came  into  contact  with  the 
live  wire,  while  he  had  been  attempting  to  open  a  steam  valve. 
Nobody  actually  saw  the  accident,  but  he  was  found  immediately 
below  the  wires  unoonscious,  and  died  despite  resort  to  articcLl 
respiration. 

Mr.  Turnbull,  for  the  defendants,  admitted  that  Blackman 
died  from  electric  shock.  The  works  were  constructed,  by  tender, 
in  which  it  was  plainly  stated  that  they  had  to  be  erected  in  full 
compliance  with  the  Beard  of  Trade  regulations.  His  (Mr. 
Turnbull's)  clients  had  already  done  their  duty  so  far  as  the 
relatives  were  ooncerned,  the  sum  of  £228  having  been  paid  in 
compensation.  He  mentioned  that  Blackman  really  went  into 
danger  by  walking  along  the  pipeB  instead  of  moving  the  ladder  to 
a  suitable  position. 

The  CBAlRiktAK  said  there  had  been  a  technical  offence,  and  th« 
magistrates  would  impnee  a  nominal  fine  of  £10,  and  eests, 
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Mackie  r.  Geo.  Bland  and  The  London  Hydraulic 
Power  Co. 

This  case  was  mentioned  to  Mr.  Justice  Joyce,  in  the  Chancery 
Division  on  April  24th.  upon  a  motion  by  the  plaintiff  to  restrain 
the  defendants  from  interfering:  with  a  private  roadway  from  the 
plaintiff's  premises  to  Old  Street,  E  C. 

Mr.  Erinoton,  for  the  plaintiffs,  said  that  his  clifnts  were 
electrical  engineers,  with  large  contracts  with  the  Marconi  Co. 
And  other  people,  which  had  to  be  completed  within  a  certain  time 
under  heavy  penalties.  Thus  it  was  essential  that  the  roadway 
f  hould  not  be  disturbed,  in  order  that  the  machirery  might  be 
delivered.     Plaintiff  was  the  lessee  of  the  premises  in  question. 

Mb.  Barber,  for  the  defendants,  said  the  London  Hydraulic 
Power  Co.  were  in  the  position  of  contractors  who  bad  an  order 
from  the  plaintiff's  dead  lessor  to  lay  certain  hydraulic  mains. 
The  work  would  be  finished  by  Tuesday,  and  the  administrator  of 
the  lessor's  estate  would  give  an  undertaking;  in  damages. 

On  this  footing  the  motion  stood  over. 


Biggs  ».  Andefson. 


At  Liverpool  Assizes,  on  Friday,  Charles  Arnold  Biggs  (16)  brought 
an  action  against  Messrs.  Thop.  Anderson,  Ltd.,  electrical  engineers, 
for  damages  for  personal  injuries.  Mr.  Gordon  Hewart  was  for 
the  plaintiff,  and  Mr.  Greer  for  the  defendants.  The  case  for 
plaintiff  was  that  whilst  in  the  employ  of  the  defendants,  he  was 
instructed  to  attend  to  some  dangerous  machinery — a  motor 
disintegrator — in  which  a  wheel  revolved  at  a  rate  of  220  miles 
per  hour.  The  plaintiff  was  told  to  shovel  into  the  machine  some 
blocks  of  compo  taken  from  the  outside  of  the  boilers.  While  doing 
this,  a  piece  of  metal  which  had  got  into  the  disintegrator,  flew 
out  and  struck  him  in  the  left  eye,  which  was  so  badly  injured  that 
it  had  to  be  lemoved.  Mr.  Greer  admitted  that  the  defendants 
were  obliged  to  compensate  under  the  Workmen's  Compensation 
Act,  but  for  the  purposes  of  the  present  action,  the  jury  had  only 
to  consider  his  claim  in  ccmmcn  law.  He  held  that  the  machine 
was  not  dangerous,  and  was  as  securely  fenced  at  the  time  of  the 
accident  as  it  possibly  could  be.  "The  jury  found  for  the  plaintiff, 
awarding  £250  damages. 


War  Office  r.  Kirkland  &  Capper  and  J.  H.  T.  Woodd. 

On  Tuesday.  April  21st,  th*e  first  day  of  the  Easter  legal  sittings, 
Mr.  Justice  Lawrence  resumed  in  the  Kng's  Bench  Division  the 
hearing  of  this  action.  At  the  conclusion  of  the  last  sittings  the 
evidence  in  the  case  had  been  completed,  and  hisLordsv  ipn' w  pro- 
ceeded to  hear  the  addresses  of  counsel  in  the  case  in  summary  of 
the  evidence. 

Mr.  Montague  Shearman.  K.C.,  first  addressed  his  Lordship 
on  behalf  of  the  architect,  Mr.  Woodd.  He  contended  that  no  case 
was  made  out  against  his  client.  Upon  the  construction  of  the 
contract,  he  argued  Mr.  Woodd  was  to  be  remunerated  at  the  r8te 
of  5  per  cent,  on  the  cost  of  the  works  completed  under  his 
direction,  and  that  did  not  include  the  electrical  work.  The  con- 
tract as  between  Mr.  Woodd  and  the  War  Office  contained  a  pro- 
vision that  there  should  be  a  responsible  expert  for  the  electric 
lighting. 

Mr.  Justice  Lawrence  said  it  seemed  to  him  that  the 
suggestion  of  the  War  Office  was  that  Mr.  Woodd  interfered  and 
eaid  "  you  must  put  in  this  system." 

Mr.  Shearman,  K  O,  said  that  upon  the  documents  Mr.  Woodd 
could  not  be  held  responsible,  as  it  was  not  correct  to  eay  that  he 
"  gave  directions." 

Mr.  Walter,  K  O,  addressed  the  Judge  at  length  for  the 
defence  of  Messrs.  Kirkland  &  Capper.  After  submitting  that  no 
case  of  professional  negligence  could  lie  upon  the  documents  against 
Messrs.  Kirkland  &  Capper,  counsel  referred  satirically  to  the 
adverse  comment  made  by  the  War  Office  against  the  lead-covered 
system  buried  in  plaster.  It  was  provided  by  the  specifiVation  that 
the  conductors  could  be  run  in  platter  in  short  lengths,  and  who 
was  to  judge  what  was  a  short  length  if  the  supervising  engineers 
were  not  to  do  so  ?  No  single  instance  of  a  defect  could  be  pointed 
out  as  being  attributable  to  any  lack  of  protection.  He  submitted 
that  upon  the  terms  of  the  specification  Messrs.  Kirkland  &  Capper 
were  authorised  to  do  just  what  they  did,  the  system  broke  down 
not  by  reason  of  the  lead-covered  wire  system  that  Messrs.  Kirk- 
land k  Capper  installed,  not  through  any  lack  of  supervision,  but 
because  of  the  absolute  ineptitude  of  those  who  meddled  with  the 
system  after  it  was  installed,  and  the  negligence  of  those  who  had 
charge  of  it.  The  whole  action  was  founded  on  prejudice  by  the 
War  Office  against  this  lead-covered  system.  Counsel  proceeded  to 
submit  that  it  was  clear  upon  the  evidence  that  every  fault 
occurred  at  used  points.  There  was  no  caee  proved  where  the  fault 
originated  in  the  lead-covered  cable. 

The  Solicitor-General  addressed  his  Lordship  on  behalf  of 
the  War  Office.  There  was  the  plainest  intimation  in  the  specifica- 
tion, he  said,  that  the  conductors  were  not  to  be  run  for  long 
lengths  in  plaster.  It  was  provided  that  there  should  be  accessi- 
bility ;  it  was  suggested  by  the  defendants  that  this  meant  that 
the  two  ends  were  accessible.  Accessibility  meant  that  you  could 
get  at  the  wire  if  you  so  wished,  take  the  wire  out,  examine  it  to 
eee  what  was  wrong  and  pot  it  back.  The  language  of  the  con- 
tract was  rensnnably  clear  that  these  lead-covered  conductors  were 
not  to  be  run  through  plaster  indiscriminntelv.  and  yet  they  had 
the  spectacle  of  Mr.  Woodd  arranging  with  Mr.  Kirkland  for  the 
specification  to  be  departed   from  because  Mr.  Woodd  had  never 


taken  the  trouble  to  look  at  the  specification  to  see  if  the  system 
was  allowed.  Mr.  Woodd's  duty  was  to  control  the  electrio  light- 
ing specification,  and  the  fact  that  he  did  not  trouble  to  inquire 
into  it  was  an  act  of  negligence.  It  could  not  be  said  that  the 
system  was  a  better  one  ;  the  system  stood  condemned  by  electrical 
engineers.  It  had  not  been  established  by  the  defence  that  the 
lead-covered  wire  failed  because  it  was  over  fused.  There  was  no 
accessibility  because  you  could  not  get  at  the  wires  without  cutting 
the  place  to  pieces. 

At  the  conclusion  of  the  Solicitor-General's  speech  Mr.  Justice 
Lawrence  reserved  his  judgment. 


Goodhody  c.  Poplar  Borough  Council.' 

In  the  Bow  County  Court  on  Monday,  before  his  Honour  Judge 
Bray  and  a  jury,  Christopher  Goodbody,  a  bricklaying  contractor, 
sued  the  Poplar  Borough  Council  for  damages  for  personal  injuries. 

Mr.  Clements,  barrister,  appeared  for  the  plaintiff,  and  Mr. 
Harris  was  counsel  for  the  defence. 

Plaintiff's  case  was  that  as  he  was  walking  along  Bow  Common 
Lane  the  cover  of  an  electric  chamber  on  the  pavement  blew  off 
through  an  explosion,  knocking  him  violently  up  against  a  public 
house.  He  saw  blue  flame,  water  and  steam  come  out.  He  was 
unconscious  for  over  half  an  hour,  and  afterwards  thought  he 
would  be  bound  to  lose  his  sight.  He  bad  been  earning  £3  to  £6 
a  week  up  to  the  time  of  the  accident.  He  was  attended  by  doctors 
afterwards  for  seven  months  for  a  nervous  breakdown,  from  which 
he  had  not  even  recovered  now. 

Dr.  Power,  for  the  defence,  said  all  plaintiff  was  suffering  from 
was  disuse  of  the  muscles. 

Mr.  Ingle,  of  the  electricity  department  of  the  Poplar  Borough 
Council,  said  fusing  was  a  pro'ective  measure.  No  explosion  such 
as  had  been  described  could  have  occurred,  as  there  waB  no  water 
in  the  box.  He  thought  it  extremely  probable  that  the  spark  that 
always  came  at  the  severance  of  the  fuse  would  get  out  through 
the  joints  of  the  cover,  no  matter  how  tightly  they  were  sealed. 
That  spark  would  be  quite  sufficient  to  explode  an  accumulation  of 
coal  gas,  and  that  would  lift  a  pavement  cover  if  there  was  a 
sufficient  accumulation.  It  was  impossible  to  prevent  gas  getting 
into  the  chambers,  and  it  was  a  source  of  very  great  trouble  to  them 
and  to  all  electrical  supply  concerns  at  all  times.  The  gas  companies 
were  always  informed  of  an  accumulation  of  gas  when  it  was  dis- 
covered. Round  this  particular  box  there  were  a  large  number  of 
gas  mains,  which  would  be,  of  course,  a  source  of  danger. 

Mr.  Beauchamp,  of  the  East  Ham  Corporation  electricity 
department,  said  the  greatest  tare  was  exercised  to  prevent  the 
accumulation  of  gas  and  fir,  without  which  such  an  explosion 
would  be  impessib'e.  It  could  have  nothing  to  do  with  the  elec- 
tricity alone. 

The  question  left  for  the  jury  to  decide  was  as  to  whether  this 
chamber  was  a  nuisxnee  on  the  highway.  They  decided  it  was 
neither  a  nuisance  nor  a  danger,  and  Judge  Bray  said  that 
entirely  disposed  of  the  case  eo  far  as  the  jury  were  concerned.  If 
counsel  desired  to  have  any  legal  arguments  as  to  the  matter 
they  could  arrange  a  day,  otherwise  the  verdict  was  for  the 
defendants. 


The  Statute  of  Limitations. 

At  Blackburn  County  Court  on  Monday,  Judge  Stubges  gave  a 
decision  of  considerable  importance  to  tradesmen.  A  claim  was 
brought  against  a  debtor,  and  as  the  debt  was  contracted  13  years 
ago,  the  debtor's  solicitor  raised  the  Statute  of  Limitations  aa  his 
defence.  The  debtor  himself,  upon  being  called  in  regard  to 
another  part  of  the  amount  alleged  to  be  owing,  admitted  the  old 
debt,  whereupon  Judge  Sturges  ruled  that  he  had  thus  destroyed 
the  protection  afforded  him  by  the  statute.  In  the  opinion  of  the 
judge,  such  an  admission  as  the  debtor  had  made  on  oath  amounted 
to  the  withdrawal  of  the  plea  that  the  debt  was  statute  barred,  and 
he  therefcre  gave  judgment  for  the  plaintiff  for  the  whole  amount. 
Judge  Sturges  added  that,  in  view  of  the  importance  of  the  matter, 
he  would  give  leave  to  appeal. 


Stephenson  r.  Colne  and  Trawden  Light  Railway  Co. 

At  Colne  County  Court  on  April  28th  Judge  Graham,  K.C.,  gave 
an  important  judgment  bearing  on  the  position  between  master 
and  servant.  It  was  a  case  in  which  John  Edward  Stephenson, 
formerly  tram  conductor  in  the  service  of  the  Colne  and  Trawden 
Light  Railway,  sued  the  company  for  £2  Hs.  6d.,  which  the 
plaintiff  claimed  he  was  entitled  to  in  respect  of  wages  and 
alleged  illegal  deductions. 

According  to  plaii-lifi's  story  he  lost  500  Id.  tram  tickets,  and 
the  company  deducted  the  face  value  of  them  from  his  wages, 
although  it  was  contended  the  actual  damage  was  purely  a  nominal 
one.  On  Ootober  17ih  plaintiff's  wages  were  as  low  as  Is  8d.  for 
the  wh  >le  week. 

The  defence  was  that  the  money  was  stopped  from  Stephenson's 
wages  from  July  1st  last  for  shortages  in  his  cash. 

His  Honour,  in  delivering  judgment  for  the  plaintiff,  said  the  law 
enacted  that  the  employer  shall  at  the  time  of  working  a  contract 
give  a  fair  copy  of  it  to  the  workman  or  a  notice  containing  its  terms. 
There  must  be  judgment  for  the  plaintiff  for  the  sum  claimed 
with  costs,  although  he  thought  that  plaintiff's  conduct  had  been 
such  that  he  might  very  properly  have  not  allowed  any  costs, 
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BUSINESS   NOTES. 


Consular  Notes.— JAPAN. — The  American  Consul  at 
Yokohama  reportB  that  with  the  remarkably  rapid  cxrani-ion  of 
eleotrical  projects  in  Japan,  there  has  been  a  wtill  more  remaikablo 
advance  in  tho  practical  proficiency  of  the  plants  that  manufacture 
electrical  appliances.  At  first  the  electrical  business  was  confined 
to  providing  light  and  power  for  electric  street  car  lines,  but  now 
tho  electrical  manufacturing  companies  in  Japan  are  becoming 
very  prominent,  as  well  as  good  dividend-payers  in  many  instances. 
Two  companies  of  the  latter  class  that  attract  much  attention  are 
the  Shibaura  Engineering  Works  at  Tokio,  and  the  Tokio  Electric 
Co.,  Ltd.,  having  extensive  and  up-to-date  electric  lamp  manufac- 
turing works  at  Kawasaki,  located  in  the  steam  and  electric  rail- 
way lines  betweon  Tokio  and  Yokohama.  The  General  Electric  Co. 
of  the  United  States  owns  50  per  cent,  of  the  lamp  works,  and 
nearly  a  one-third  interest  in  the  Shibaura  plant,  which  has  a  paid- 
up  capital  of  £278,000.  The  lamp  company's  capital  is  now  about 
£270,000.  The  lamp  plant  is  credited  with  turning  out  the  great 
bulk  of  all  the  electric  lamps  used  in  Japan,  while  the  Shibaura 
works  manufacture  machinery  up  to  from  3,000  to  4,000  kw.  size 
1  in  generators,  transformers,  motors,  &c.  Notwithstanding  thip, 
about  80  per  cent,  of  all  electric  motors  are  still  imported,  includ- 
ing those  of  from  500  to  1,000- kw.  power.  Needless  to  say,  both 
of  these  companies  have  had  valuable  assistance  in  the  way  of 
technical  details  and  engineering  guidance  from  the  American 
oompany  which  is  heavily  interested  in  them,  and  with  further 
advances  in  proficiency  of  production  the  Japanese  hope  to 
approach  the  high  standards  of  the  foreign  manufacturers  of  elec- 
trical supplies.  The  hydro-electric  companies  still  buy  their  heavy 
machinery  abroad.  Water-pipes  of  unusually  large  size  are  also 
purchased  abroad,  but,  on  the  other  hand,  Japanese  manufacturers 
in  these  lines  go  on  cheerfully  aspiring  to  supply  their  own  demands 
in  due  course.  The  business  of  furnishing  electrical  power 
for  manufacturing  plants  in  Japan  is  also  comparatively  new. 
It  is  now  roughly  estimated  that  the  electrical  plants  of 
all  kinds  in  Japan  represent  about  £56,000,000,  including  capital 
stock.  The  paid-up  capital  stock,  compared  with  the  total  capital 
stock,  of  the  following  enterprises,  is  estimated  as  follows  : — 

Stock.  Paid  up. 

Electric  lighting  companies  £14,000,000  £10,000,000 

Blectric  lighting  and  railway  companies  ...     16,000,000     14,000,000 
Electric  railway  companies 2,000,000       1,400,000 

Ten  years  ago  the  electrical  properties  of  Japan  were  estimated 
--to  represent  only  about  £2,800,000.  During  the  above  period  the 
kilowatt  power  produced  in  Japan  advanced  from  less  than  45,000 
to  over  345,000,  the  number  of  miles  of  electric  wire  from  less  than 
10,000  to  over  35,000,  and  electric  railway  mileage  from  less  than 
100  to  over  700. 

INDIA. — The  German  Consul  in  Bombay  reports  that  in  the  year 
1912  electrical  machines  were  imported  into  India  to  the  value  of 
3,613,000  rupees.  As  far  as  power  machinery  is  concerned,  electrical 
machinery  for  use  in  connection  with  water-power  plants  has  the 
best  future.  There  are  at  present  in  the  country  two  large  works  of 
this  nature,  the  one  on  the  Cauvery  Falls,  in  the  Southern  province 
of  Mysore,  from  which  transmissions  have  been  carried  to  the 
Kolar  goldfields  and  the  towns  of  Mysore  and  Bangalore,  and  the 
Tata  hydro-electric  works  in  Lanauli,  near  Bombay,  which  is  to 
supply  power  for  900,000  spindles  and  7,500  looms  in  Bombay. 
The  total  number  of  electric  plants  in  India  is  already  large,  and 
is  increasing.  All  the  larger  towns  either  already  possess  elec- 
trical works  for  lighting  and  tramways,  or  are  in  train  to  establish 
such.  Consequently  the  use  of  electricity  may  fairly  be  said 
to  be  only  in  its  initial  stage,  and  one  may  therefore  confidently 
anticipate  a  gradually  increasing  market  for  electrical  machinery. 
There  is  no  Indian  machinery  industry,  and  everything  that 
works  require  of  this  character  must  be  imported.  The 
greater  part  of  the  trade — in  fact,  about  90  per  cent. — is  now 
supplied  from  the  United  Kingdom,  whilst  Germany  and  the 
United  States  follow  a  long  way  in -the  rear.  The  reasons  for 
this  are  said  by  the  Consul  to  be  various.  On  the  one  hand, 
the  machinery  import  trade  is  almost  exclusively  in  the  hands 
of  British  houses,  who  naturally  maintain  their  connection  with 
the  United  Kingdom.  On  the  other  hand,  many  machines  are  not 
bought  in  India,  through  the  British  merchant  houses,  owners  of 
factories  journeying  themselves  to  Europe  and  giving  orders  at 
the  works.  As  the  English  in  India,  as  well  as  the  natives,  rarely 
know  any  other  European  language  than  English,  however,  it 
naturally  follows  that  they  most  frequently  place  their  orders  in 
Great  Britain.  Moreover,  habit  is  a  powerful  factor.  Machinery 
and  appliances  have  for  so  long  been  procured  in  England,  that 
buyers  are  difficult  to  convert  to  the  opinion  that,  in  the  view  of 
the  German  Consul,  they  can  buy  just  as  well,  and  just  as  cheaply, 
in  Germany.  The  chief  reason  for  the  meagre  German  business  in 
machinery  in  India  is  that  German  firms  have  taken  little  trouble 
to  push  their  goods  in  the  market.  The  handing  over  of  repre- 
sentation to  any  importing  house  is  not  sufficient.  The  cultiva- 
tion of  the  demand  for  any  particular  firm's  machinery  requires 
much  work  which  an  importing  firm  is,  as  a  rule,  neither  willing 
nor  energetic  enough  to  undertake.  Moreover,  the  occasional  visit 
of  a  commercial  traveller  will  not  suffice,  as  the  connection  which 
he  may  establish  with  the  importers  can  neither  be  strong  enough, 
nor  of  a  lasting  description.  More  success  will  attend  the  system 
of  attaching  to  the  importing  house  to  which  representation  may 
be  given  a  technical  agent  from  the  works,  who  will  have  nothing 
else  to  do  but  nurse  the  market,  while  the  importer  does  the 


ihipping  and  financial  part  of  the  i^usine*-.  1  be  bnpfmioa  pe*m« 
to  prevail  that  the  tadias  mannfaotnrei  will  be  prepared  to  pur 

ODaM  machinery  from  h  catalogue  or  ileeoi luMoil ,  wh(;naH,  in  fact, 
li<-  II  much  more  likely  to  do  ho  if  it  in  ponlble  for  him  to  cee  the 
machine  itself,  or  better,  to  have  an  opportunity  of  feeing  it  in 
working.  English  firms  with  thin  er  il  in  view  have  in  Home 
instances  establish*!  warehouH.eH  in  India,  with  technieal  men  at 
their  head.  This  procedure  is  naturally  expensive,  but  it  is  found 
in  time  to  repay  the  cost.  1'p  to  tho  preaent,  however,  German 
firms  have  not  followed  this  example,  which  they  might  well  take 
into  consideration. 

SOUTH-EAST  ASIA— The  American  Consul  at  Hong-Kong 
reports  that  development  of  wireless  telegraph  communication 
along  the  South- East  Coast  of  Asia  is  slowly  proceeding,  though  it 
is  far  from  being  as  advanced  and  as  satisfactory  as  has  been 
expected.  Early  in  December  the  wireless  installation  under  con- 
struction in  British  North  Borneo  was  put  into  operation  to  some 
extent,  and  communication  was  established  with  the  Philippines. 
At  present  the  service  lies  between  Sandakan  and  Malabang,  where 
a  de  Forest  installation  has  been  in  operation  for  about  seven 
years.  The  communication  from  Malabang  to  Manila  is  by 
landlines.  The  second  station  in  North  Borneo  was  being 
completed,  at  the  time  of  writing,  at  Jesselton,  the 
two  stations  named  being  stations  in  a  complete  system 
which  is  being  established  by  the  British  North  Borneo  Co. 
Wireless  installation  in  Hong  Kong  has  not  yet  materialised  despite 
the  fact  that  the  acturial  budgets  for  1912  and  for  1913  each 
appropriated  about  £10,000  therefor,  and  thip,  tco,  independently  of 
the  plans  of  the  British  Government  for  a  comprehensive  system 
of  wireless  communication  for  the  Colonies.  The  actual  purchase 
and  installation  of  the  proposed  low  power  plant,  according  to 
information  given  by  the  Colonial  Government,  lies  with  the 
Crown  Agents  in  London.  Questions  of  defence  and  military 
exigency  are  mixed  up  with  other  elements  in  the  situation,  so 
that  it  is  not  easy  to  give  any  date  for  the  installation  of  a  wire- 
less service,  though  the  business  community  of  this,  the  largest 
commercial  port  in  the  East,  and  especially  the  shipping  interests 
in  this  great  shipping  port,  are  insistently  demanding  wireless 
Bervice.  In  China  wireless  telegraphy  is  receiving  considerable 
attention,  though,  as  a  rule,  the  service  given  is  not  very  satis- 
factory. Some  12  stations  are  operated,  or  are  supposed  to  be 
operated,  in  various  parts  of  the  Kwangtung  and  Kwangsi  Pro- 
vinces, and  the  Chinese  Government  has  planned  extensions  of 
wireless  service  all  over  the  country,  including  a  service  to  Tibet 
and  the  so-called  New  Territory.  A  contract  was  made  over  a 
year  ago  for  establishing  a  complete  system  of  high  power 
station  from  Peking  and  Kalgan  to  Shanghai,  Canton  and  all  pro- 
vincial capitals  and  also  on  the  Pratas  Island  shoals  about  200 
miles  south  of  Hong  Kong,  but  for  financial  and  other  reasons 
the  actual  work  has  not  yet  been  begun,  and  it  is  uncertain  just 
when  the  systems  will  actually  be  established.  The  work  of 
installing  the  powerful  Telefunken  stations  in  Siam  begun  a  year 
ago  has  progressed  satisfactorily.  The  principal  station  is  at 
Klong  Toi,  near  Bangkok,  where  a  most  substantial  installation 
has  been  made  for  the  maintenance  of  a  day  and  night  service 
with  Singora  and  points  as  far  as  Sabang. 

For  Sale. — At  Manchester  on  May  7th,  Messrs.  Percy 
Huddleston  &  Co.  will  sell,  by  public  auction,  a  large  quantity  of 
electrical  apparatus,  ..tc.,  particulars  of  which  are  given  in  our 
advertisement  pages. 

Catalogues    and    Lists.— The    General  Electric 

Co.,  Ltd.,  67,  Queen  Victoria  Street,  London,  E.C. — Eight-page 
price  list  of  special  types  of  Osram  drawn-wire  lamps  for  medical 
and  scientific  purposes. 

Messes.  Veeitys,  Ltd.,  31,  King  Street,  Covent  Garden,  London, 
W.C. — Publication  No.  766,  giving  illustrations  and  fully  tabulated 
prices  of  "Aston"  knife  switches,  circuit  breakers,  fuees  and  dis- 
tribution boards. 

Messes.  Sloan  Electbical  Co.,  Ltd.,  12,  Golden  Lane, 
London,  E.C. — Folder  card,  giving  particulars  and  prices  of 
Conradty's  carbon  brushes. 

The  Haet  Manufacturing  Co.,  76  and  77,  Rochester  Row, 
Westminster,  London,  S  W. — Eight-page  list,  containing  a  full 
description  of  their  "  Diamond  H "  remote-control  switches ; 
wiring  diagrams,  mounting  and  drilling  dimensions,  and  prices  are 
given. 

Messes.  Deake  &  Gorham,  Ltd.,  1,  Felix  Street,  Westminster 
Bridge  Road,  London,  S.E. — Illustrated  and  priced  pamphlet 
No.  22,  showing  their  electric  cooker  and  stove,  and  a  few  of 
its  uses. 

Messes.  Richaed  Johnson  &  Nephew,  Ltd.,  Bradford  Iron- 
works, Manchester. — Pamphlet  of  about  50  pages  entitled  "  Wire  : 
A  useful  handbook  for  buyers  and  users,"  giving  very  full  infor- 
mation respecting  their  telegraph  and  telephone  wires — galvanised 
iron  and  steel — fencing  and  barb  and  other  wires.  A  number  of 
handy  wire  gauge,  breaking  strain,  and  other  tables  are  included. 

Messes.  Benjamin  Electbic,  Ltd.,  1a,  Rosebery  Avenue, 
London,  E.C. — Section  lists  Nos.  55  and  56,  giving  illustrated  and 
price  information  respecting  the  Dean  design  battery  horn  which 
they  are  putting  on  the  market  for  motor-car  and  jnotor-cycle 
service.  The  motor-car  horns  are  made  in  four  models  operating 
on  from  5  to  10  volts  ;  model  "C"  for  motor-cycle  use  operates  on 
4  to  6  volts.  We  understand  that  these  horns  have  already  been 
standardised  for  17  different  makes  of  light  motor-cars  in  America. 

The  Beitish  Thomson-Houston  Co.,  Ltd.,  Rugby. — Price 
list  No.  2,220  (eight  pages)  contains  an  illustrated  description  of 
the  firm's  battery  charging  generators  (0  22-2'52  kw.),  with  tables 
of  prices,  &c,  for  50-70  volts  and  100-140  volts. 
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Allgemeine  Elektricitats-Gesei.lschaft,  Berlin.— Brochure 
describing'  insulation  resistance  measuring  instruments  for  use  with 
alternating  current. 

The  Westinghouse  Brake  Co.,  Ltd.,  82,  York  Road,  Kind's 
Cross,  London,  X. — Publication  No.  Ml  14  of  64  pages,  excellently 
illustrated,  containing  very  full  information  describing  their  silent 
rocker-joint  chain  drives,  their  design,  cost,  installation  and 
maintenance. 

The  St.  Helens  Cable  and  Rubber  Co  ,  Ltd  ,  Warrington. 
— Booklet  dealing  with  "  cab  tire  sheathed "  cables  for  wiring 
work.  This  type  of  cable  has  been  adopted  for  electric  vehicles  by 
the  l.M.E.A.  Committee,  and  is  here  put  forward  for  use  in  general 
installation  work  ;  the  wires  may  be  run  on  or  under  plaster,  and 
it  is  claimed  that  the  wiring  is  cheap,  gives  no  trouble,  and  is 
practically  everlasting.  Ordinary  fittings  may  be  used  with  it, 
and  single,  twin  (round  or  flat),  and  three-core  flat  cables  are 
listed,  as  well  as  small  flexible  cords  for  portable  lamps,  &o.  A 
.  special  corrosion-proof  junction-box  for  use  in  corrosive  surround- 
ings has  been  devised  for  use  with  C.T.S.  wire. 

Bankruptcy  Proceedings. — Tom  Mure  at  Woodcock, 

electrical  engineer.  64,  Holly  Street,  Sheffield,  York.— The  public 
examination  of  this  debtor  was  held  last  week  at  the  C  >unty  Court 
Hall,  Bank  Street,  Sb>ffield.  It  appeared  that  he  commenced 
business  in  February,  1913.  having  no  capital.  Debtor  admitted 
that  he  had  lost  about  £3  weekly,  but  stated  that  he  was  not 
aw?re  of  this  whilst  he  was  trading.  His  turnover  for  the  12 
months  was  about  £370,  and  his  deficiency  was  estimated  at  £153. 
The  failure  was  attributed  to  inability  to  buy  cheaply  on  account 
of  lack  of  capital,  losses  on  contract*  and  heavy  business  expenses. 
Debtor  commenced  to  trade  with  the  General  Electric  Supply  Co. 
in  October  last,  and  he  now  owed  them  £74.  He  had  not  paid  this 
company  anything  in  respect  of  the  goods  which  they  had  supplied. 
Iq  reply  to  further  questions,  debtor  said  he  had  tried  to  find  out 
his  position,  but  had  been  unable  to  do  so.  The  case  was  deslared 
closed. 

W.  H.  Pease,  electrical  engineer,  residing  at  19,  Princess 
Royal  Terrace,  Scarborough,  lately  carrying  on  business  at  Royal 
Hotel  Shops,  Scarborough,  and  at  Doncaster. — A  statement  of 
affairs  has  been  issued  in  the  above  mentioned  case,  which  dis- 
closes liabilities  to  unsecured  creditors  amounting  to  £771,  and  to 
secured  creditors  £5,  making  a  total  of  £776.  The  afssts  are 
estimated  to  produce  £256,  and  there  is  a  deficiency  of  £525.  The 
debtor,  who  is  23  years  of  age,  was  engaged  as  an  electrical  engi- 
neer for  12  months  prior  to  January,  1912,  when  he  commenced 
business  on  his  own  account.  He  had  a  capital  of  £21,  and  worked 
under  contract.  In  March,  1914,  he  opened  out  at  Harcourt  Place, 
Scarborough,  taking  with  him  from  Doncaster  about  £100  worth 
of  stock.  At  that  time  he  was  being  pressed  by  creditors,  and,  in 
order  to  meet  his  payments,  he  resorted  to  borrowing  money  from 
relatives  and  friends,  and  had  also  obtained  £56  from  money- 
lenders. He  attributed  his  failure  to  bad  health  and  loss  on 
contracts.  The  first  meeting  of  creditors  was  held  at  Sheffield  on 
Tuesday.    The  Official  Receiver  remains  trustee. 

Dissolutions  and    Liquidations.  —  The  Canadian 

Power  Tramways  Construction  Syndicate,  Ltd. — A  meeting 
will  be  held  at  3,  Princes  Street,  E.C.,  on  Mav  29th,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr.  H.  G.  Clarke. 

Telephos,  Ltd. — A  meeting  will  be  held  at  Gresham  House, 
E.C.,  on  Mav  26th,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  M.  A.  Carson. 

Thicket  &  Co.,  electrical  and  general  engineers,  gas  fitters  and 
garage  keepers,  Norwood,  S.E. — Messrs.  F.  J.  Tricket  and  C.  G. 
Stevens  have  dissolved  partnership.  Mr.  Tricket  will  attend  to 
debts. 

The  Steam  Fittings  Co.,  Ltd. — This  company  is  winding  up 
voluntarily  with  Mr.  W.  Jaegermann,  of  3,  Melbourne  Avenue, 
Eiling,  as  liquidator.  A  meeting  of  creditors  is  called  for  May 
11th  ;  claims  must  be  sent  to  the  liquidator  by  May  30th. 

Vesey  Brown  &  Hall,  consulting  electrical  engineers,  Milburn 
House,  Newcastle-on-Tyne. — Messrs.  C.  S.  Vesey  Brown  and  W.  Hall 
have  dissolved  partnership  as  from  December  31st,  1912. 

The  Universal  Cable  Code  (Parent)  Co  ,  Ltd.,  22,  Henrietta 
Street,  W.C. — First  meetings  of  creditors  and  contributories  May 
12th  at  33,  Carey  Street,  W.C. 

Fire. — Early  on  Monday  morning  a  disastrous  fire  broke 
out  at  the  works  of  Messrs.  Hurst,  Nelson  &  Co.,  at  Motherwell. 
In  addition  to  damage  to  the  works  building,  throwing  300  men 
out  of  work,  25  tramcars  and  a  number  of  railway  coaches  were 
destroyed.     It  is  said  that  the  loss  is  £100,000. 

Book  Notices. — "  Advertising  and  Progress."  By  E.  S. 
Hole  and  John  Hart.  London:  Review  of  RrviewsO&ce.  Price5s.net. 

"An  Elementary  Treatise  on  the  Calculus  for  Engineering 
Students."  By  John  Graham.  London  :  E.  &  F.  N.  Spon,  Ltd. 
Price  5s.  net. 

"  Proceedings  of  the  Physical  Society  of  London."  Vol.  XXVI, 
Part  III.  April.  London  :  Electrician  Printing  and  Publishing 
Co.,  Ltd.    Price  4s.  net. 

'Journal  of  the  Western  Society  of  Engineers."  Vol.  XIX, 
No.  2.     February.     Chicago  :  The  Society.     Price  50  cents. 

"  (iiornale  ed  Atti  della  Associazione  Elettrotecnica  Italiana." 
Vol.  I,  No.  9.     April  25th.     Milan  :  The  Association.    Price  L.  1. 

Trade     Announcements.  —  The     Langdon-Davies 

Motor  Co.  announce  that  their  new  telephone  number  is  "  City 
2744  "  (two  lines)  ;  their  works  telephone  is  unaltered. 

Messrs.  E.  G.  Appleby  k  Co.  have  removed  to  more  extensive 
premises  at  12,  The  Broadway,  Westminster,  S.W.  New  Telephone 
No.  "  Victoria  6503." 


Messrs.  Nalder  Bros.  &  Thompson,  Ltd.,  have  recently 
removed  to  larger  premises  at  97A,  Dalston  Lane,  N.E.  (telephone 
Nos,  Dalston  2365  and  2366;  telegraphic  address,  "Ojclude 
Kinland  London").  The  works  are  five  minutes'  walk  distant 
from  Dalston  Junction  and  Hackney  Downs  stations.  The  City 
office  and  showroom  at  31,  Queen  Street,  is  being  retained,  with  a 
private  telephone  extension  line  connection  to  the  works.  The 
"  parts "  works  premises  at  Kingsland  Green  are  likewise  con- 
nected by  a  private  extension  line.  The  extended  works  and  addi- 
tional manufacturing  facilities  now  available  will  enable  the  firm 
to  give  more  expeditious  execution  of  contracts. 


LIGHTING  and  POWER  NOTES. 


Accrington.— L  G.B.    Inquiry.— On    Wednesday  last 

week  Mr.  H.  R.  H  >oper  held  an  unopposed  inquiry  into  the 
application  of  the  T.C.  to  borrow  £33,530  for  extensions  to  its  E.L, 
undertaking,  including  £28,000  for  plant  and  £5,000  for  buildings. 

Armaiili. — Proposed  E.L. — The  U.D.C.  is  considering 
the  question  of  lighting  the  town  with  electricity. 

Bexlull. — The  Corporation  has  decided  to  extend  the 
feeder  cables,  to  lay  distributor  cables,  and  to  install  a  booster  at 
the  electricity  works  for  the  purpose  of  increasing  the  pressure  of 
supply  at  Little  Common  and  Cooden  Bjach.  The  estimated  cost 
is  £2  500,  and  the  scheme  will  defer  the  erection  of  a  sub-station 
for  three  or  four  years. 

Blackburn. — Year's  Working. — For  the  past  year  the 

T.C.  electricity  department  has  yielded  a  net  profit  of  £5,000,  of 
which  £4,410  has  been  placed  to  the  renewals  and  extensions  fund. 
The  income  was  £48,400,  and  the  expenditure  £24,217. 

Blackpool. — Year's    Working. — The  income  of  the 

electricity  department  for  the  past  year  amounted  to  £44,997, 
against  £40,333  in  the  previous  year.  The  expenditure  was 
£23,562,  against  £20,928,  and  the  gross  balance  is  £21,435,  of 
which  £13  972  is  absorbed  by  interest  and  sinking  fund  charges. 
The  net  surplus  is  £7,463,  aga'nst  £6,226.  £4,000  has  been  placed 
to  the  relief  of  rates  and  £3,500  to  the  renewals  fund. 

The  Corporation  has  decided  that  electrical  illuminations  shall 
form  a  special  feature  of  the  next  autumn  season,  and,  in  order  to 
obtain  ideas,  a  Corporation  official  was  to  visit  Paris  last  week. 

Bristol, — Exhibition  Lighting  Scheme. — In  connec- 
tion with  the  Bristol  International  Eshibition,  which  opens  on 
May  29th.  an  extensive  scheme  of  electric  lighting  has  been 
devised.  The  Corporation  electricity  department  is  laying  6,000- 
volt  cables  over  the  2 J  miles  between  its  power  station  and  Ashton 
Gate,  to  feed  a  sub-station  in  which  will  be  installed  nine  static 
transformers,  giving  a  supply  at  365  volts  for  power  and  210  volts 
for  lighting.  The  Exhibition  supply  will  permanently  benefit  a 
large  section  of  the  city  supply  ;  the  authorities  have  guaranteed  to 
use  some  £6.000  worth  of  energy,  and  the  electricity  department  is 
spending  about  £8,000  in  cables,  &c.  The  illumination  scheme 
includes  the  outlining  of  the  various  pavilions,  the  lighting  of  the 
grounds,  and  various  spectacular  features. 

Castlerea  (Co.    Mayo).— Proposed    E.L.— The  D.C. 

has  applied  to  the  L.G.B.  for  sanction  to  a  loan  of  £1,263  for  the 
installation  of  an  E.L.  plant  at  Ballaghaderreen  town. 

Chester. — Street  Lighting  and  New  Mains. — The 

Electricity  Committee  has  recommended  that  the  103  remaining 
arc  lamps,  and  20  incandescent  lamps  be  replaced  by  metal- filament 
lamps,  at  an  estimated  cost  of  £545  ;  it  was  stated  that  the 
current  consumption  would  be  about  halved.  The  Committee  also 
recommended  that  new  cables  be  laid,  at  an  estimated  tost  of 
£3,282,  to  be  charged  to  the  reserve  fund  and  spread  over  three 
years. 

Clogheen  (Munster).— Proposed  Workhouse  Light- 
ing.— In  connection  with  the  proposed  E.L.  scheme,  the  B.  of  G. 
has  appointed  a  committee  to  consider  the  E.L.  of  the  workhouse, 
at  a  cost  of  about  £150. 

Clonmel  (Co.  Tipperary).— Asylum  Lighting— At  a 

meeting  of  the  Committee  of  the  Clonmel  District  Lunatic 
Asylum,  the  medical  superintendent  stated  that  with  the  new  E.L. 
plant  the  cost  per  light  worked  out  at  9s.  5d.,  whereas  gas  cost 
18s.  lOd.  per  light ;  they  also  obtained  three  times  as  much  light 
with  electricity,  and  other  advantages  were  the  absence  of  the 
blackening  of  walls  and  coolness  in  summer. 

Continental  Notes.— Germany. — Last  autumn  a  new 

municipal  dock  was  opened  in  Berlin,  and  already  the  very  com- 
plete modern  electrical  equipment  has  attracted  such  a  large 
volume  of  new  traffic  that  extensions  of  the  silos  and  cranes  are 
proposed. 

The  Waldeck  Dam,  which  is  being  built  by  the  Prussian  Govern- 
ment, will  probably  be  opened  this  year  by  the  Emperor.  As  it 
will  hold  202  million  cb.  m.  of  water,  and  will  be  42  m.  high,  it 
will  be  the  largt-st  dam  in  Europe,  though  not  in  the  worlo.  Its 
primary  purpose  i8  the  regulation  of  rivers,  but  the  power  will  be 
utilised  on  a  large  scale.  The  plant  will  be  coupled  elect)  ically 
with  the  water-power  stations  at  the  Diemeltal  and  Munden  Dams, 
and  will  distribute  energy  over  a  wide  area. 
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The  issue  of  bonds  to  the  amount  of  £250,000  by  the  Htade 
Elektriz.itiits  Verband  for  the  construction  of  a  network  of  high- 
pressure  clootrical  mains  has  received  Ministerial  sanction. 

A  co-operative  electric  supply  association  has  been  formed  at 
I'olstedt,  Sohleswig-IIolstein,  to  provide  that  town  and  the  neigh- 
bouring districts  with  electricity. 

The  Landtag:  of  Pomerania  his  approved  of  the  expenditure  of 
£250,000  for  the  construction  of  a  bulk  electric  supply  station  at 
Stfttin. 

The  A. E.G.,  of  Berlin,  intends  to  construct  a  station  at  Kalau,  in 
Brandenborg,  for  the  supply  of  electricity  in  bulk  to  the  districts  of 
Spremberg,  Kalau  and  Luckau. 

B  Spain. — A  correspondent  of  the  Finanoial  Timet  writing  on  the 

subject  of  hydro-eleotrio  power  developments  in  the  neighbour- 
hood of  Barcelona,  points  out  that  at  Pobla  a  4,000-h.p  plant  has 
been  completed  ;  nearby,  at  Talarn,  the  development  of  9(>,000  h.p. 
is  being  carried  out,  and  should  be  completed  this  year.  At  Lerida 
another  56.000-H. p.  plant  is  practically  completed.  To  the  south 
of  Seros  a  scheme  is  in  hand  for  developing  300,000  H.P.  on  the 
Ebro,  and  a  contract  iB  stated  to  have  been  entered  into  with  a 
Swedish  Co.  to  supply  75,000  kw.  to  a  nitrogen  extraction 
works,  from  this  source.  All  thete  concerns  are  controlled  by 
the  Barcelona  Traction  Co.  (a  Canadian  concern),  and  it  is 
stated  that  the  company  has  never  yet  been  able  to  overtake 
the  demands  of  its  customers.  The  company  controls  the 
65,000-H.P.  steam  plant  of  the  Barcelona  Electricity  Co.,  which  it 
is  intended  to  hold  as  a  stand-by,  when  hydroelectric  energy  is 
available.  The  company  has  in  hand  some  50,000  contracts  for 
103,000  h.p.,  and  it  is  estimated  that  a  further  50,000  h.p.  can  be 
contracted  for  when  power  is  available,  while  other  contracts  in 
view  comprise  32,000  h.p.  The  power  is  mostly  used  in  the  cotton 
and  worsted  industries,  and  the  company  has  an  arrangement  with 
its  only  serious  competitor,  the  Electric  Energy  Co.,  of  Catalonia. 

Norway. — It  is  reported  from  Stavenger  that  the  A/S  Sandefal- 
dene  has  entered  into  a  contract  with  the  Union  Carbide  Co.,  of 
New  York,  to  supply  the  latter  with  40,000  h.p.  within  four  years 
from  1916,  and  with  additional  power  after  if  required.  The 
Carbide  Co.  already  operates  four  American  works,  and  it  is  antici- 
pated that  the  carbide  products  from  the  new  factory  will  be  shipped 
to  America.  The  Orsten  (Romsdal)  and  the  Arkedalin  municipal 
authorities  are  both  embarking  on  small  hydro-electric  schemes. 

Bulgaria. — A  scheme  for  establishing  a  central  station  for  the 
electric  lighting  of  the  towns  of  Kritschin  and  Philipopolis  is 
under  consideration. 

Switzerland. — The  Grand  Council  of  Zurich  has  sanctioned 
a  credit  of  £49,200  for  the  construction  of  an  electric  lighting  and 
transformer  station  in  that  city. 

Coventry. — Proposed  Mains  Extensions. — The  E.L. 

Committee  is  considering  the  question  of  extending  the  E.L.  mains 
to  Stoke  Church. 

Dalbeattie. — Proposed  E.L. — The  T.C.  has  received  a 

communication  from  an  Edinburgh  firm  on  the  subject  of  an  E.L. 
scheme  for  the  town  ;  the  letter  has  been  remitted  to  the  Lighting 
Committee  for  report. 

Dalkey. — E.L.  Bill. — The  U.D.C.    has    appointed   a 

Committee  to  oppose  the  Gas  Co.'s  Electric  Supply  Bill. 

Dunoon.— New  E.L.  Plant.— The  T.C.  has  decided 

to  install  new  plant,  at  a  cost  of  £444,  to  provide  for  the  E.L.  of 
the  pier,  pavilion  and  Castle  Gardens. 

Flint. — E.L.  Scheme. — The  T.C.  has  decided  to  under- 
take an  E.L.  scheme,  the  cost  of  which  is  estimated  at  £6,000. 

Golcar. — Proposed  Bulk  Supply. — In  response  to  a 

letter  from  the  U.D  C,  the  Huddersfield  Electricity  Committee  is 
considering  the  question  of  supplying  electricity  in  bulk  to  the  area 
controlled  by  the  U.D.C. 

Gravesend. —  Loan  Sanction. — The  T.C.  has  received 

sanction  to  a  loan  of  £13,150  for  electricity  purposes. 

Halt  whistle  (Northumberland). — Proposed  E.L. — 

The  P.C.  has  adopted  a  resolution  requesting  it  to  purchase  a  refuse 
destructor  plant  and  electrical  equipment  for  electric  lighting  in 
the  district. 

Iikley. — L.G.B.    Inquiry. — An  inquiry  was  held  on 

Tuesday,  by  Mr.  T.  C.  Ekin,  into  the  application  by  the  U.D.C.  for 
sanction  to  borrow  £18,000  for  electricity  purposes  in  Iikley  and 
Myddleton,  including  the  erection  of  a  generating  station  at 
Iikley.  A  number  of  property  owners  objected  to  the  site  of  the 
generating  station. 

India. — The  Dewan    has  directed  that,  as    from  the 

1st  inst.,  the  charges  in  the  assigned  tract  (civil  and  military 
station),  Bangalore,  are  to  be  on  exactly  the  same  basis  as  in  the 
city,  which  will  represent  a  cheapening  all  round  in  the  station  by 
as  much  as  25  per  cent.  It  is  also  understood  that  these  rates 
will  be  still  further  reduced  next  year. 

Inverurie.— Proposed  E  L. — The  T.C.  has  appointed 

Messrs.  James  E  Ssyers  &  Caldwell,  of  Glasgow,  to  report  on  the 
various  E.L.  schemes  for  the  town. 

Keighley. — Extension  of  Supply  Area. — In  con- 
nection with  the  proposed  supply  of  electricity  by  the  T.C.  to 
Mo-ton,  the  Council  suggested  that  inquiries  should  be  made  at 
East  Morton,  and  asked  the  Keighley  R  D.C.  whether  it  would 
approve  of  the  T.C.  seeking  powers  to  supply  electricity  in 
Steeton-with-Eastburn  and  Sutton.  The  R  D.C.  has  consented  to 
the  T.C.  making  inquiries  at  Morton  Banks,  further  consideration 
of  the  matter  being  deferred  for  one  month. 


l/onglirca  (Co.  Galwsy).-  The    I  •  n  Comn 

have  accepted  the  Offer  of  tli<-  local  K  I,.  Oo,  for  electric  lighting 
in  the  town, 

Lytham. —  Bulb    Supply. — The  terms  to  which  the 

i  .D.O.  has  agreed  for  the  mppiy  <pf  electricity  in  bulk  from 'be 

St.    Anne's    I'D/!,    are    as    follow:      tJp  to    100  KW.,  46  P«  KW.  j 

between  100  and  200  KW„  A  i  per  i  .\    ,    between  200  and  800  KW, 

£:i  IDs.  per  kw.  ;  between  800  and  100  kw  ,  a:1,  pet  kw.  ;  plus  Jd. 
per  unit  up  to  200,000  units  and  'Id.  over  200,000  unit*.  The 
St.  Anne's  Council  is  to  pay  Lytham  10  per  cent,  of  the  grose 
receipts  from  the  Tramway  Co.  for  the  supply  of  currmt  in  Lytham 
after  June  1st.  1917.  The  agreement  is  to  be  for  10  years,  and  the 
above  charges  are  subject  to  revision  at  the  end  of  five  years.  The 
St.  Anne's  Ojuncil  is  to  withdraw  its  opposition  to  Clause  41  of  the 
St.  Anne's  Improvement  Bill. 

The  application  of  the  U.D.C.  for  sanction  to  borrow  £23,700 
for  electricity  purposes  formed  the  subject  of  an  inquiry  last  week. 

Manchester. — Year's  "Working. — The  income  of  the 
electricity  department  for  the  past  year  increased  by  £36,12-",  over 
the  previous  year,  and  the  net  surplus  increased  from  £28,331  to 
£36,370.  The  units  sold  increased  from  104  millions  to  117 
millions. 

For  the  forthcoming  year  the  Committee  estimates  for  the  Bile 
of  130  million  units,  an  income  of  £552,800,  and  a  surplus  of 
£30,500,  of  which  £30,000  is  earmarked  for  the  relief  of  rates, 
according  to  arrangement. 

Middlesbrough. — New  Mains. — The  Electricity  Com- 
mittee has  decidtd  to  expend  £3,250  on  new  electric  cables. 

Preston. — Proposed    New    Plant. — The    T.C.    has 

appointed  a  Committee  to  consider  the  necessity  for  provision  being 
made  for  an  increased  output  of  electricity. 

Rawtenstall. — Year's    Working. — The   accounts  of 

the  Electrieity  Department  for  the  past  year  show  that  the  income 
increased  by  £2  915  compared  with  the  previous  year,  and  the 
surplus  is  £2,481.  The  output  increased  by  nearly  a  million  units. 
The  total  cost  of  production  was  -64d.  per  unit.  The  new  turbo- 
alternator  is  expected  to  be  ready  this  month,  and  further 
extensions  are  contemplated. 

Ripley. — Prov.  Order. — The  B.  of  T.  has  refused  the 

application  of  the  U.D.C.  that  the  maximum  charge  named  in  the 
prov.  order  applied  for  by  the  E.L.  Co.  should  be  under  6d.  per  unit. 
The  clause  empowering  the  company  to  supply  fittings  has  been 
deleted,  and  the  Council  has  now  dropped  its  opposition  to  the 
order. 

Roundbay. — The  B.  of  T.  has  authorised  the   Leeds 

T.C.  to  supply  electricity  in  Roundhay, 

Skinton. — It  has  been  reported  to  the  U.D.C.  that 
the  electricity  plant  is  insufficient  to  supply  the  Co-operative 
Society's  new  premises  in  Swadford  Street,  and  the  matter  is  to  be 
considered  next  month. 

Southend-on-Sfa. — Street  Lighting. — The  T.C.  pro- 
poses to  light  the  new  promenade,  from  the  Palmeria  Arches  to 
the  Pier,  with  20  2,000-c.P.  arc  lamps,  at  a  charge  of  £13  14s.  each 
per  annum,  and  to  light  the  Broadway  with  10  new  arc  lamps  of  a 
total  capacity  of  32,500  C.P. 

Walisend.  —  An  extensive  electrification  scheme  is 
being  carried  out  at  the  Wallsend  and  Hebburn  mines  of  the  Wall- 
send  and  Hebburn  Coal  Co.,  at  a  total  cost  of  about  £200,000, 
under  the  superintendence  of  Mr.  C.  A.  Nelson,  formerly  of  the 
Silkstone  Collieries,  Yorkshire.  The  whole  of  the  steam  plant  has 
been  removed  and  modern  electrical  plant  has  been  installed  by 
the  British  Westinghouse  Co.  Two  years  ago  3,000  men  and  boys 
were  employed  by  the  company,  but  when  all  the  pits  are  in 
full  working  order  it  is  estimated  that  about  7,500  will  be 
employed. 

West  Ham. —  Street  Lighting. — The  Highways  Com- 
mittee has  recommended  that  the  tender  of  the  electrical  engineer 
be  accepted  for  alterations  and  improvements  to  the  street  lighting 
on  tramway  routes,  as  follows  : — Replacement  of  present  arc 
lamps  with  200-watt  incandescent  lamps  on  each  pole,  including 
lighting  and  maintenance,  at  £3  10s.  per  lamp  per  annnm,  and 
with  lanterns  containing  four  100-watt  lamps,  at  £7  per  lantern 
per  annum  ;  the  installation  of  modern  swan-neck  fittings,  with 
100-c.P.  lamps,  in  place  of  existing  electric  lamps,  including  light- 
ing and  maintenance,  at  £2  12s.  6d.  per  lamp  per  annum  ;  and  the 
conversion  of  about  200  gas  lamps  to  100-c.P.  incandescent  electric 
lamps,  at  £2-  12s.  6d.  per  lamp  per  annum. 


TRAMWAY  and  RAILWAY  NOTES, 


Barnes. — Electric  Vehicles. — The  surveyor  to  the 

U.D.C.  has  reported  to  the  Council  in  favour  of  displacing  horse- 
drawn  vehicles  for  refuse  collection  by  battery-driven  vehicles, 
carrying  a  ton  of  retfuee,  and  costing  £520  each.  He  estimates 
that  five  such  vehicles  would  replace  10  horsed  vans,  with  a  saving 
of  £200  per  annum.  Consideration  of  the  matter  is  being  delayed 
until  the  Committee  can  see  a  vehicle  of  the  kind  in  use. 
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Itlackbnrn, — Teae'b   Working. — The  T.C.  tramways 

undertaking  shows  a  profit  for  the  past  year  of  £4,011,  compared 
with  £3,8/0  in  the  previous  year  ;  the  receipts  were  £71,338,  and 
the  working  expenses  were  £24,168. 

Blackpool. — Year's    Working. — The   income  of  the 

T.C.  tramways  for  the  past  year  was  £84,797,  as  against  £74,166 
in  the  previous  year.  The  gross  profit  was  £41,310,  compared 
with  £34,4Sl,and  the  disposable  surplus  is  £24,522,  as  against 
£18,331  last  year  ;  £12,000  is  to  go  to  the  relief  of  the  rates,  and 
the  balance  to  the  renewals  fund. 

Birmingham. — Electrical  Vehicles. — According  to 

the  Surveyor,  the  electricity  department  has  undertaken  to  supply 
the  Refuse  Disposal  Committee  with  two  battery-driven  vans  for 
removing  street  refuse,  at  a  cost  of  £550  each. 

Castleford, — The  Yorkshire  (W.R.)  Tramways  Co. 
proposes  to  double  the  tramway  track  in  Cambridge  Street. 

Continental  i  Notes. — Germany. — The    rolling    stock 

design  for  the  Berlin  railways  is  being  very  carefully  investigated, 
and  a  number  of  experimental  trains  are  being  tried.  For  the  new 
municipal  underground  railway  the  London  and  Paris  types  of 
coach  are  being  copied,  and  separate  entrances  and  exits  will  be 
provided. 

The  Prussian  State  Railways  has  ordered  experimental  rolling 
stock  for  the  City  and  Ring  Railway  from  the  Maffet-Schwartz- 
kopffwerke,  Siemens-Schuckert,  A. E.G.,  Bergmann  and  Brown- 
Boveri  firms,  and  has  commenced  trials  of  one  complete  train  on  its 
Dessau-Bitterfeld  line.  This  train  of  12  coaches  can  be  split  into  two 
Bections,  and  is  stated  to  have  only  two  four-wheel  motor-bogies  ; 
separate  compartments,  with  a  narrow  side  corridor,  are  likely  to 
be  adhered  to. 

The  Gottingen  T.C.  has  decided  to  construct  a  tramway  system. 

The  Rhenische  Schuckert  Gesellschaft  has  been  granted  a 
concession  for  the  construction  of  an  electric  railway  between 
Bensheim  and  Lindenfels,  in  Hesse. 

Sweden.— The  Mellerster  Oester-Gottland  Railway  Co.  has 
decided  to  electrify  its  system  to  the  west  of  Linkoping,  the  current 
to  be  supplied  from  the  Naas  power  station  on  the  River  Motala. 

France. — A  new  company  has  been  formed  at  Douai,  with  a 
capital  of  £20,000,  entitled  La  Compagnie  du  Tramway  Electrique 
a  Voie  Etroite  de  Douai  a  Lallaing,  to  construct  and  work  an  electric 
tramway  between  the  two  towns  named. 

Dundee. — Railless  Traction. — The  Tramways  Com- 
mittee has  agreed  to  discontinue  the  railless  traction  system  in 
Clepington  Road. 

Golcar    (near  Huddersfield).— The    question   of   a 

motor-'bus  service  having  again  been  introduced,  the  U.D.C.  has 
appointed  a  sub-committee  to  consider  the  provision  of  some  means 
of  passenger  transit  for  the  district. 

Halifax.  —  Proposed    Extensions. — The    Tramways 

Committee  is  to  hold  a  Bpecial  meeting  to  consider  the  suggested 
tramway  extensions  from  Brighouse  to  Rastrick  and  on  to  the 
Huddersfield  boundary,  and  from  Halifax  to  Elland. 

Rawtenstall. — During  the  past  year  £1,500  has  been 
taken  from  the  rates  for  the  relief  of  the  tramways  undertaking, 
£622  of  which  was  placed  to  the  credit  of  the  renewals  fund,  and 
£878  to  balance  of  loss  on  the  year's  working. 

Stirling.— Proposed  Tramways. — The  T.C.  has  agreed 

to  hold  a  conference  with  representatives  of  the  County  Council, 
the  Bridge  of  Allan  T.C,  and  the  Stirling  and  Bridge  of  Allan 
Tramways  Co.,  to  consider  a  proposal  for  electric  tramways. 


Strike, — A  number  of  labourers  employed  in  the  exten- 
sion of  the  underground  telegraph  cables  in  Dublin  went  on  strike 
on  Saturday  last,  because  their  demand  for  an  additional  Jd.  per 
hour  in  wages  was  refused. 

Telegraph  Conference. — An  International  Conference 
of  Telegraph  Engineers  is  to  be  held  in  Berne  from  September  14th 
to  20th  next.  Among  the  subjects  to  be  discussed  are  :  "The 
Prospects  of  Telephony  over  Longer  Distances,"  "  The  Protection 
of  Telegraph  and  Telephone  Wires  from  other  Electrical  Con- 
ductors," and  "  How  Far  Automatic  Apparatus  in  Telephone 
Exchange  Working  is  Desirable." 

The  Telephone  Service. — Captain  Norton  furnished 
the  following  information  in  reply  to  a  question  in  the  House  of 
Commons : — 

Total  new  telephones  provided  during  the  year  1913  : — 


London  

... 

31,000 

Edinburgh 

...     1,818 

Birmingham     ... 

8,161 

Belfast     .. 

981 

Liverpool 

3,057 

Dublin     .. 

...     1,267 

Manchester 
Glasgow... 

4,131 

3,033 

Total 

... 

...  48,448 

Applications  in 

hand  : — 

One  month      Over  1  but  not 

More  than 



old  or 

more  than  3 

three 

Total. 

less. 

months  old.        months  old. 

London 

1,105 

322 

223 

1.650 

Birmingham  ... 

208 

151 

246 

605 

Liverpool 

94 

20 

35 

149 

Manchester    ... 

166 

90 

86 

342 

Glasgow 

122 

41 

S 

166 

Edinburgh 

69 

16 

93 

178 

Belfast 

49 

32 

52 

133 

Dublin 

34 

54 

62 

150 

1,847 


800 


Reasons  for  applications  delayed  over  three  months  : — Sub- 
scribers not  yet  ready  for  work  to  be  proceeded  with,  104  ;  cases 
in  which  wayleave  difficulties  have  arisen,  99  ;  applications  in  con- 
nection with  new  exchanges  not  yet  opened,  136  ;  waiting  for  the 
extension  of  underground  and  other  main  plant,  273  ;  long  lines 
in  ordinary  course  of  completion,  93  ;  various  other  causes  of 
delay,  95  ;  total,  800. 

At  the  annual  meeting  of  the  London  Chamber  of  Commerce 
last  week,  Lord  Southwark  said  that  a  special  Telephone  Com- 
mittee had  been  formed  on  which  that  Chamber,  the  L.C.C.,  the 
City  Corporation,  the  Port  of  London  Authority,  the  Home  and 
Foreign  Produce  Exchange  and  other  bodies  were  represented, 
to  deal  with  telephone  matters. 

Messrs.  Johnson  &  Phillips,  Ltd.,  who  secured  the  order  for 
manufacturing  and  laying  a  new  trunk  telephone  cable  between 
Swansea  and  Llanelly,  will  shortly  commence  the  work  of 
drawing-in. 

Time-Signals  for  Explorers. — The   German  Orinoco 

Expedition  will  carry  wireless  receivers  to  detect  the  time  signals 
from  the  stations  on  the  Amazon  and  in  North  America.  These 
will  serve  to  correct  the  chronometers. 

Wireless  Telegraphy. — Duke  Ernst  II.,  of  Sachsen- 

Altenburg,  has  for  years  taken  a  great  interest  in  wireless  tele- 
graphy, and  is  having  an  installation  erected  on  his  Castle  in 
Altenburg  for  communication  with  air-craft.  On  April  4th  he 
caused  a  lecture  to  be  delivered  there  before  a  large  company  of 
persons  interested  in  the  subject.  The  lecturer  was  Herr  Bredow 
director  of  the  Telefunken  Co.,  and  by  the  aid  of  an  experimental 
installation,  he  read  messages  of  greeting  from  Norddeich  and 
Nauen.  Those  from  Norddeich  were  in  Morse  code,  but  those 
from  Nauen  were  telephonic,  i.e.,  the  words  were  spoken  and  not 
telegraphed. 


TELEGRAPH  and  TELEPHONE  NOTES.         CONTRACTS  OPEN  and  CLOSED. 


Australia. — The  Post  and  Telegraph  Department  has 
drawn  up  a  plan  of  work  to  be  carried  out  during  the  next  three 
years,  involving  an  expenditure  on  telephone  equipment  of  about 
£4,000,000,  of  which  Sydney  will  receive  about  \\  millions  and 
Melbourne  £600,000.  Three  automatic  telephone  exchanges  have 
been  erected  in  Sydney,  and  none  in  Melbourne. 

Imperial  Wireless   System. — The  Select  Committee 

of  the  House  of  Lords,  which  has  been  inquiring  into  the 
charges  against  Lord  Murray,  has  this  week  been  discussing  the 
chairman  h  draft  report  in  private. 

Morocco. — Notice  is  given  in  the  London  Gazette  of  new 
rates  for  telegrams  to  Morocco,  ranging  from  3d.  to  6 id.,  according 
to  destination. 

Post   Office    Employes. — A    return    has  been   issued 

showing  the  changes  in  the  wages  and  conditions  of  service  of 
Post  Office  employes  in  connection  with  the  reports  of  the  Select 
Committees  on  Post  Office  Servantn,  1907  and  1918. 


OPEN. 


Ashton-in-Wakerficld. — May  11th.  d.c.  overhead 
transmission  line,  with  switchboards  and  internal  wiring  for  power 
and  lighting,  for  the  sewage  disposal  works.  Messrs.  Banks,  Fair- 
clough  &  Stephen,  civil  engineers,  Leigh. 

Australia.  —  May  2Gth.  Adelaide  Tramways  Trust. 
Overhead  tramway  equipment  and  construction.  Board  of  Trade 
Commercial  Intelligence  Department  in  London. 

May  20th.  Victorian  Railways  Commissioners.  One  three- 
phase  slip-ring  electric  motor  and  accessories.  Deposit  £1. 
Local  representation.  A  specification  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Department  in  London. 

Sydney. — July  20th.  Box  compound,  meters,  maximum-demand 
indicators,  arc  lamp  carbons,  and  straight-stem  insulators,  for  the 
Council.  Specifications  for  each  section  10s.  6d.,  from  City 
Electrical  Engineer,  Town  Hall. 

Melbourne.— May  20th.  1,132,000  arc  lamp  carbons,  for  City 
Council.    See  "  Official  Notices  "  to-day. 
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{Belgium.  —  May  9th.     The  municipal  authorities  of 

Montognce(Provinoo  of  Licirelaro  iiivitintr  oIFith  for  tho  ooncesfion 
for  the  okotrio  li(jliMnfr  of,  and  power  supply  in,  the  town.  The 
oontract  is  being  offered  in  two  ways,  one  of  which  provides  fur 
the  establishment  of  a  central  itfttion,  aw  woll  iih  a  network  of 
(liHtribution  mains  in  the  town,  ami  tho  other  for  the  nuini  only, 
tho  ourrent  being  nipplicd  from  an  already  oxisting  power  Htation. 
BBUS8EL8.-  May  C>th.  TenderH  for  the  mipply  and  emotion  of 
telephone  and  telegraph  cables.  Deposit,  10,oo0  fr.  Cahier  des 
Charges  Special  No.  217.    Salle  do  la  Madeleine,  Brussels. 

ltridgend. — May  6th,  Glamorgan  County  Asylum. 
Electrically-driven  lift  for  oold  store.  See  "Offloial  Notioes " 
April  24th. 

Ituxton. — Electric  wiring  work,  Grosvenor  Private 
Hotel.     Mr.  P.  J.  Maddock,  Newlyn,  Moreton  (Cheshire). 

Derby.— Corporation.  Twelve  months' supply  of  steam 
ooal,  for  tho  electricity  department,  Particulars  from  the  Borough 
Electrical  Engineer. 

Devon  port. — May  12th.  Steam  coal  (5,000  tons)  for  a 
year,  and  general  engine-room  stores,  for  the  Corporation  Elec- 
tricity Department.  Mr.  J.  W.  Spark,  Borough  Electrical 
Engineer,  Newport  Street,  East  Stonehouse. 

Dundalk. — May  lltb.  U.D.C.  Diesel  generating 
plant,  balancer  and  booster,  motor  generator,  switchboards,  battery, 
main?,  orane,  oil  pipe  line  and  storage  tank.  See  "  Official  Notices  " 
April  24th. 

Edinburgh. — May  6th.  Corporation.  Twelve  months' 
supply  of  lead-covered,  paper-insulated  cables,  for  the  Electricity 
Department.  Specification  from  Mr.  F.  A.  Newington,  Engineer, 
Electricity  Supply  Station,  Dewar  Place. 

Germany. — May  13th.  The  Lighting  and  Water 
authorities  of  the  City  of  Bremen  are  inviting  tenders  for  a  40- kw. 
asynchronous  transformer  for  converting  alternating  to  continuous 
current. 

Hoylake  and   West  Kirby. — May  8th.    Coal  for  a 

year  for  the  U.D.C.  E.L.  works  (about  3,500  tons  washed  peas).  Mr. 
Chas.  J.  Turner.  Electrical  Engineer,  Hoylake. 

May  1 1  th.  U.D  C.  Ornamental  iron  transformer  station.  See 
'Official  Notices"  to-day. 

llkley.  —  May  11th.  U.D.C.  Electricity  generating 
station  buildings.    See  "Official  Notices"  April  17th. 

Leeds. — May  11th.  Corporation.  Steam  turbine,  three- 
phase  alternator  and  exciter,  12,000  kw.,  1,000  to  1,500  e.p.m.,  and 
condensing  plant.    See  "  Official  Notices  "  April  3rd. 

London.  —  May   6th.      Metropolitan    Asylums    Board. 

(1)  Elfctric  light  installation  at  Grove  Fever  Hospital ;  (2)  rewiring- 
fire  alarm  and  telephones,  &e  ,  at  Southern  (Lower)  Fever  Hospital  ; 
(3)  milk  Pasteurising  and  motor-driven  plant  for  Eastern  Fever 
Hospital.     See  two  "  Official  Notices  "  April  24th. 

Manchester.  —  May  13th.  Corporation.  5,000-kw. 
turbo-alternator  complete.    See  "  Official  Notices  "  April  17th. 

Oldham. — May  4th.  Electricity  Committee.  Steam 
coal  for  six  months,  commencing  May.  Mr.  S.  W.  Newington, 
Electricity  Offices. 

Sheffield. — May  2nd.    B.ofG.    Installation  of  telephone 

and  fire-alarm  system  at  the  Workhouse,  for  the  Guardians, 
Ecclesall  Bierlow  Union.  Specification  from  the  Clerk,  Union 
Offices,  The  Edge,  Sheffield. 

South    Shields.— May    9th.       Stores,    &c,  Tramways 

Department  for  12  months.  Mr.  W.  T.  Robson,  Tramways  Manager, 
Dean  Road. 

Spain. — May  lath.  The  Tarragona  Provincial  Tram- 
ways Co.,  of  Tarragona,  is  inviting  tenders  for  the  construction  of 
an  electric  tramway  between  Reuss  and  Tarragona. 

Swansea. — May  4th.  Electric  lighting,  new  building, 
Rhyddings  Congregational  Church.  Specifications  from  the  Clerk 
of  Works  on  the  site. 

Warrington. — May  12th.  Extra-high  and  medium- 
pressure  paper  cables,  for  electricity  department.  See  "  Official 
Notices  "  April  24th. 

West  Ham.— May  16th.  Corporation.  For  15  double- 
deck  bogie  tramcars  and  one  four-wheel  single-truck  double-deck 
tramcar.  Specifications  from  Mr.  J.  S.  D.  Mcffet,  Tramways 
Manager,  Greengate  Street,  Plaistow,  E. 

Wolverhampton.  —  May    12th.       E.L.    installation, 

Walsall  Street  Schools,  for  the  T.C.  Secretary,  Education  Offices, 
Town  Hall. 

York.—  May  12th.  Feeder  cables  for  electricity  demrt- 
ment.     See  "  Official  Notices  "  April  24th. 


CLOSED. 

Arbroath.— The  tender  of  Mann.  Underbill  &  I 
Glaigow,  ,l|lH  been  taoepted  foi  tie-  electric  lighting  of  the  Parlafa 

Church. 

Bristol. — The  i  in  our  lait  lame  to  a  oontract 

for  Siemens  lamps  given  out  at  Briltol  was  incorrect.      Kor    /.' 
read  Belfast, 

Dury  St.  Edmunds.— The  T.C  baa  accepted  the  tender 

of  tho  I>1'.  Buttery  Co.,  Ltd.,  for  the  supply  of  a  storage  battery  of 
252   LSI    type  cellc,  complete,   for  £810,    and  alno  their  ol' 
maintain  the  battery  for  10  years  (after  one  year  free)  for  the  sum 
of  £83  per  annum. 

Doncaster. — The  Corporation  Tramways  Committee  ha» 

provisionally  accepted  the  tender  of  Messrs.  Walter  Scott,  of  Leeds, 
for  the  supply  of  rails  for  tramway  extensions  to  Warroswortb, 
for  £8,312. 

East  Hani. — Wiring  work.  The  Town  Council  proposes 
to  accept  the  tender  of  the  Ray  Electric  Co.,  at  £35,  for  wiring  the 
Boleyn  convenience. 

Hudderstield. — The  T.C.  has  accepted  the  tender  of  the 
United  Electric  Car  Co.  for  the  supply  of  14  new  top  covers  for 
tramcars. 

London.— Stepney. — The  B.C.  Electricity  Committee 
recommends  the  acceptance  of  the  offer  of  Messrs.  Harrisons 
(London),  Ltd.,  for  a  barge-load  (175  tons)  of  Lanark  prime  quality 
washed  peas,  at  13s.  6d.  per  ton,  for  trial  purposes.  For  the  pro- 
vision of  the  steelwork  for  the  foundations  for  machinery  to  be 
installed  at  the  Limehouse  Btation  the  following  tenders  weie 
received  : — 


Dorman  Long  &  Co.,  Ltd. 

Red  path,  brown  &  Co..  Ltd. 
E.  Wood  &  Co.,  Ltd.     .. 
J.  Westwood  &  Co.,  Ltd. 


(recommended)  £372 
..  »      ..    383 

410 

415 


Southwark. — The  tender  of  the  General  Electric  Co.,  Ltd.,  is 
recommended  to  the  Borough  Council  for  acceptance  for  the  supply 
of  four  switdiboard  meters,  at  £21  each. 

Maidstone. — The  Kent  Insurance  Committee  has  accepted 
the  tender  of  Messrs.  Haynes  Bros.,  Ltd.,  of  Maidstone,  for  installing 
the  E.L.  at  new  offices  in  the  town,  at  £25,  and  for  internal  tele- 
phones, at  £46. 

Peterborough. — Messrs.  Ashton,  Frost  &  Co.  have 
received  the  contract,  at  £129,  for  piping  required  in  connection 
with  the  new  generating  set  at  the  Electricity  Works. 

Pontypridd. — The  following  firms  have  received  con- 
tracts for  the  supply  of  various  items  to  the  Electric  Light  and 
Tramways  Department  in  the  current  year  : — 

Overhead  equipment.— Breekncll,  Munro  &  Rogers,  Ltd. ;  Imeson,  Finch 
and  Co.  (1912),  Ltd.;  Fleming,  Birkby  A  Goodall,  Ltd.;  Haslam  and 
Sohontheil,  Ltd. ;  Watlington  &Co.,  Lid. ;  W.  F.  Dennis  &  Co.;  B.I. 
and  Helsby  Cables,  Ltd. 

Joint  boxes  and  service  boxes.-  B.I.  &  Helsby  Cables,  Ltd. ;  W.  Lucy  and 
Co  ,  Ltd. ;  Sykes  &  Sugden,  Ltd. 

Insulating  material.— L.  Andrew  &  Co. ;  Baxendale  Bi-ob.  ;  British 
Thomson-Houston  Co. ;  Mioanite  and  Insulot  rs  Co.,  Ltd. ;  Siemens 
Bros.  &  Co.,  Ltd. ;  I.R..  G.P.  and  Telegraph  Works  Co.,  Ltd.;  W.  T. 
Henley's  Telegraph  Works  Co.,  Ltd. 

Installation  stores.— Edison  &  Swan  U.E.  Light  Co.,  Ltd. ;  Veritys,  Ltd. ; 
Siemens  Bros.  Dvnamo  Works,  Ltd. :  8.  Mars-d  Jones  ;  Beny,  Skinner 
and  Co.;  General  Eleotrio  Co.,  Ltd.;  Baxendale  Bros.;  Drake  and 
Oorham,  Ltd. ;  British  Thomson-Houston  Co.,  Ltd. ;  I  R.,  G.P.  and  T. 
Works  Co.,  Ltd. ;  Wandsworth  Eleotrical  Manufacturing  Co.,  Ltd. ; 
Aocles  &  Pollock,  Ltd. ;  British  Thomson-Houston  Co. ;  Siemens  Bros. 
Dynamo  Works,  Ltd.;  General  Electric  Co.,  Ltd.;  Cryseloo,  Ltd. ;  H.  A, 
Jackson  &  Co. 

Meters,  Glass  and  Globes.— To  be  purchased  by  quotation  as  required. 

Cables.— Schedule  1 :— Mackintosh  Cable  Co  ,  Ltd.  (subject  to  satisfactory 
lest.    Manager  instructed  to  visit  company's  works  for  the  purpose.) 

Schedules  2  and  3  (Association  Cables) :— To  be  purchased  by  quotation  as 
required.  Jk 

Schedule  3  (Flexibles) :—  Calender's  Cable  Co.,  Ltd. 

8cht  dule  4  :— Liverpool  Electric  Cable  Co. 

Insulating  material.—  Armorduct  Manufacturing  Co.,  Ltd.;  Brecknell, 
Munro  &  Rogere,  Ltd. ;  and  British  Westinghouse  Co.,  Ltd. 

Tiamcar  equipment— P.  R.  Jackson  &  Co.,  Ltd. ;  British  Thomson- 
Houston  Co.,  Ltd.;  Morgan  Crucible  Co.,  Ltd. ;  Millar  &  Co. ;  British 
Hele-fc  haw  Patent  Clutch  Co.,  Ltd.;  Anti-Attrition  Metal  Co.,  Ltd. ; 
Haslam  &  Rohontheil,  Ltd. ;  Fleming,  Birkby  &  Goodall,  Ltd. ;  Equip- 
ment and  Engineering  Co. ;  and  Siemens  Bros.  &  Co.,  Ltd. 

Installation  stores.-  H.  H.  Jackson  &  Co.  ;  E.  Dewhurst ;  Ward  &  Gold- 
bt^ne  ;  and  Metallic  Seamless  Tube  Co.,  Ltd. 

Portugal. — The  tenders  invited  by  the  General  Direction 
of  Public  Works  and  Mines,  at  Lisbon,  for  the  concession  and 
working  of  a  12-kilometre  electric  tramway  at  Lamego  (reported 
in  our  "Contracts  "  column  last  week),  are,  it  is  stated,  subject,  so 
far  as  foreign  tenderers  are  concerned,  to  the  condition  that  they 
submit  to  Portuguese  law.  A  declaration  to  this  effect  must  be 
made  by  them  before,  and  signed  by,  a  Portuguese  Consul,  and 
forwarded  to  the  Portuguese  Ministry  of  Foreign  Affairs,  at 
Lisbon,  for  legalisation. 

Preston.— The  Electrical  Apparatus  Co.,  Ltd.,  has 
received  the  contract  for  the  year's  supply  of  D.C.  starters  to  the 
National  Electric  Supply  Co.,  of  Preston. 

Rawtenstall. — The  T.C.  has  accepted  the  tender  of  the 
executors  of  the  late  Mr.  Joseph  Birtwistle,  of  Waterfoot,  for  in- 
stalling the  E.L.  in  connection  with  the  library  extensions. 
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South  Africa, — The  following  tenders  have  been 
received  in  connection  with  the  Ermelo  electric  light  and  water 
schemes  for  machinery,  pumping  plant,  poles  and  overhead 
system  : — 

Hubnrt  Davies  &  Co JE7.760 

B.  HykesACo £7,814 

Siemens,    Ltd JE7.048 

Op  nian  Opreral  Eleotrlo  Co.  iti 

British  G.E.  Co (recommended)  £6.961 

and  the  fo.'lowing  have  been  accepted  : — 

Pipes,  £3  000—  Andrew  &  Thienhaus. 

Bpeoial  castings,  valves  and  fittings,  £585.— Stewarts  ft  Lloyds. 

Locomobile  engine  three-throw  pumps,  poles  and  cross-arms  (manu- 
factured by  Stewarts  &  Llnyds),  £(1,544.— British  General  Eleotrio 
Co.— South  African   M'uiwi)  Journal, 

Sonthend-on-Sea  — The  T.O.  has  accepted  the  tender 

of  the  British    Thomson-Houston    Co.,   Ltd.,    for    two    180-kw. 
generators  for  sub-stations  at  Leigh  and  Thorpe  Bay,  at  £762. 

Southport. — The  Tramways  Committee  recommends 
that  the  Tramway  Manager  be  instructed  to  purchase  three  toast- 
raok  tramcar  bodies  from  the  United  Electrio  Car  Co.,  for  £220 
each. 

West  Ham. — The  Corporation  has  accepted  the  tender 
of  Messrs.  Gillespie  &  Beales  for  a  supply  of  electrical  conduits. 


EXPORTS    STATISTICS    OF    SWITZERLAND. 


The  following  figures  showing  the  exports  of  electrical  and 
similar  machinery  from  Switzerland  in  1912  are  taken  from 
the  recently  issued  official  trade  statistics;  the  particulars  for 
1911  are  added  for  purposes  of  comparison  and  notes  of  any 
increases  or  decreases  are  given:  — 


ynamo-clectric  mack 

'ties  and  electric 

transformers  of  all  1 

inds. — 

1911. 

v.n-i. 

Inc.  or  Dec. 

Francs. 

Francs. 

Francs. 

To  Germany    ... 

..      2,742,000 

2,837,000 

+     95,000 

,,    Austria 

767,000 

L,093,000 

+    326,000 

,,    France 

..      4,075,000 

3,756,000 

—  919,000 

„    Italy 

...      1,298,000 

901,000 

—  397,000 

,,    Belgium 

...      1,036,000 

914,000 

—  122,000 

,,   Great  Britain 

...      1,374,000 

822,000 

—  552,000 

,,    Russia 

..      1,306,000 

1,805,000 

+    499,000 

,,    Spain 

..      1,319,000 

1,410,000 

+     91,000 

,,   British  India 

253,000 

2S0,(KK) 

+     27,000 

„   Mexico 

156,000 

24,000 

—   132,000 

„   Brazil 

627,000 

757,000 

+    130,000 

,,   Argentina   ... 

730,000 

968,000 

+   238,000 

,,   Other  countries 

..      1,765,000 

1,459,000 

—  306,000 

Total       ...    18,048,000      17,020,000       —1,022,000 


FORTHCOMING    EVENTS. 


Hydraulic  and  wind  motors. — 


Junior  Institution  of  Engineers.— Friday,  May  1st.  At  8  p.m.  At  39, 
Victoria  Street.  Paper  on  "  The  Control  and  Organisation  of  the 
Engineering  Profession,"  by  Mr.  8.  T.  Robson. 

Salford  Technical  and  Engineering  Association.— Saturday,  May  2nd. 
Visit  to  Park  Works,  Newton  Heath. 

Institution  of  Electrical  Engineers  (Newcastle  Local  Section).— Monday, 
May  4th.  At  7.30  p  m.  At  Armstrong  College.  Paper  on  "  Eieotrie 
Heating  and  Cooking,"  by  Mr.  W.  A.  Gillott. 

Society  of  Engineers.— Monday,  May  4th.  At  7.30  p.m.  At  Institution  of 
kilectrioal  Engineers,  Viotoria  Embankment,  W.C.    Ordinary  Meeting. 

Royal  Institution  of  Great  Britain.— Monday,  May  4th.  At  5  p.m.  At 
Albamane  Street,  Piccadilly,  W.    General  Meeting. 

Rontgen  Society.— Tuesday,  May  5th.  At  8.16  p.m.  At  Institution  of 
Eleotrioal  Engineers.  Paper  on  "  X-Rays  and  Crystals,"  by  Mr.  L.  W, 
Bragg. 

Institution  of  Civil  Engineers  of  Ireland— Wednesday,  May  6th.  At 
8  pm.    At  35,  Dawson  Street,  Dubhu.    Ordinary  meeting, 

Chemical  Society— Thursday,  May  7th.  At  8.30  p.m.  At  Burlington 
House,  Piccadilly,  W.    Ordinary  meeting. 

Iron  and  Steel  Institute.— Thursday  and  Friday,  May  7th  and  8th.  At 
Institution  f  Civil  engineers,  Great  George  Street,  8.W.  Annual  Meet- 
ing. Thursday.  May  7th.  At  Oonnaught  Rooms,  Greit  Queen  Street, 
W.C.    Annual  Dinner, 

Physical  Society  of  London.— Friday,  May  8th.  At  8  p.m.  At  Imperial 
College  of  icieoce,  8.W.  Paper  on  "  Gyrostatio  Devices  for  the  Control 
of  Moving  Bodies,"  by  Dr,  J,  G.  Gray. 


THE   ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Officer—  Luut.-Ool,  H,  M,  Leaf. 
The  following  orders  have  been  issned  :— 

Friday,  May  8th.— "D"  Company.     Technical  instruction,   7   to  10  p.m, 

Miniature  range  practice,  7  to  9  p.m. 
Saturday,  May  9th.— Headquarters  will  be  open  for  regimental  purposes 

only  from  10  a.m.  to  12  noon. 
Monday,  May   lltb.— "A"    Company,     Supper   at   St.    James'    Tavern, 

St.  James'  Park  Station,  at  7  p.m. 
Tuesday,  May  12th.—"  B  "  Company.     Teohnical  instruction,  7  to  10  p.m. 

Miniature  range  practice,  7  to  9  p.m. 
Wednesday,  May  13th. — Rating  examination,  all  companies. 
Thursday,  May  14th.— "C"  Company.     Technical  instruction,  7  to  10  p.m, 

Miniature  range  practice,  7  to  9  p.m. 
Friday.  May  16th.—"  D  "  Company.     Technical  instruction,  7  to  10  p.m. 

Miniature  range  practice,  7  to  9  p.m. 
Saturday,  May  15th.— Musketry  pructioe  at  Purfleet  Rifle  Range,  aS  1  p.m, 

to  dusk. 


(Signed) 


F,  R.  Holt-White,  Capt.  R.E.,  Adjutant, 

For  Officer  oommandlng  L.E.E. 


A  Gyroscopic  Motor-Car.— Dr.  Pierre  Schilowsky  has 
applied  the  gyroscopic  principle  to  a  petrol-driven  motor-car,  which 
runs  on  two  wheels,  and  has  been  exhibited  in  London  this  week. 
A  gyroscope  weighing  7  owt,  is  used  to  stabilise  the  oar, 


To  Germany 

1,342,000 

1,223,000 

—  119,000 

,,   France        

999,000 

618,000 

—  151,000 

„   Italy            

549,000 

500,000 

—     49,000 

,,   Great  Britain 

352,000 

480,000 

+    128,000 

,,   Russia         

263,000 

279,000 

+     16,000 

,,    Spain          

385,000 

468,000 

+     83,000 

,,   Japan          

937,000 

1,413,000 

+    476,000 

,,    Canada        

566,000 

81,000 

—  485,000 

,,    Mexico        

180,000 

435,000 

+    255.000 

,,    Brazil 

362,000 

558,000 

+   196,000 

,,   Argentina 

168,000 

148,000 

—     20,000 

,,    Other  countries  .. 

1,060,000 

1,566,000 

+   506,000 

Total 


7,163,000       7,999,000        +   836,000 


Steam  engines,  cranes,  pumps,  turbines,  <&c. — 

1,873,000  1,743,000 

1,214,000  638,000 

1,280,000  1,249,000 

1,428,000  1,519,000 

441,000  203,000 

183,000  269,000 

100,000  — 

1,164,000  2,589,000 


To  Germany    ... 
France 
Belgium 
Russia 

British  India 
Japan 
Canada 
Other  countries 

Total 


Gas,  petrol,  benzine,  hot  air,  dec,  motors. — 


To  France       

Italy  

Great  Britain 

Russia         

Roumania 

Egypt         

Algeria   and   Tunis 

Argentina 

Australia 

Other  countries    ... 


Total 

Electric  meters. — 

To  Germany    ... 

,,    Austria-Hungary 

,,   France 

„    Italy 

,,   Other  countries 


1,884,000 

1,425,000 

1,151,000 

1,132.000 

641,000 

432,000 

281,000 

168,000 

279,000 

1,878,000 


2,400,000 

1,979,000 
770,000 
862,000 
315,000 

1,039,000 
458,000 
374,000 
301,000 

3,918,000 


106,000 
134,000  . 
244,000 
207,000 
174,000 


291,000 
150,000 
405,000 
198,000 
219,000 


Total 


865,000       1,353,000 


Sleam  and  electric  locomotives.-- 


—  130,0 

—  576,000 

—  31,00" 
+   121,000 

—  238,0 
+     86,0.. 

—  100,000 
+1,425,0"" 


7,683,000       8,240,000       +   557,000 


+  522,000 

+  554,000 

—  381,000 

—  270,000 

—  326.000 
+  607,000 
+  177,000 
+  206,000 

22,000 


+2,040,000 


9,271,000     12,422,000        +3,151,000 


+  185,000 

+  16,(1" 

+  221,0 
—      9,0 

+  75,000 


+ 


£o  Franc©        

„   Servia         

,,   Dutch  E.  Indies  ... 

„   Argentina 

,,   Other  countries   ... 

1,093,000 

109,000 

493,000 

330,000 

83,000 

797,000 
157,000 
504,000 

—  296,000 

—  109,000 

—  336,000 

—  339,000 
+   421,000 

Total 

2,117,000 

1,458,000 

—   659,000 

Notb.- 

-26  frffnci  j» 

£1. 
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ELECTRICAL    SMELTING    OF    IRON    ORE 
IN    SWEDEN. 


[kuiim    ni'ii   BPE01  w,    0OBB1 
DlKECTOK    K.   ,1.    I   ii  NQBEHQ,    who    formerly    TO    the    managing 

director  of  the  Stora  CopparbergB  Bergi-lags  Aktlebolag  in  Swedi  n, 

and  is  Btill  aBsociated  with  this  big  concern  uh  chaiunun  of  the 
board  of  directors,  has  recently  expressed  bin  views  on  the  future 
of  the  electrical  pig-iron  induhtry  in  Sweden  uh  far  as  this  company 
is  concerned,  to  a  representative  of  the  Aff&riv&rlden.  The  details 
Riven  are  of  the  greatest  interest,  as  this  company  may  be  regarded 
as  the  pioneering  company  of  the  eleotrical  smilting  of  iron  ore, 
and  the  more  so  as  they  have  been  given  by  such  an  authority  as 
Dr.  Ljungberg,  who,  by  the  other  ironmasters,  has  been  honoured 
by  the  name  of  "the  Grand  Old  Man."  It  will,  however,  first 
be  necessary  to  give  a  brief  description  of  the  history  of  the  elec- 
trical iron  industry. 

As  may  be  known,  the  Swedish  process  of  smelting  iron  ore 
direct  by  means  of  electricity  was  invented  by  the  Swedish 
engineers  Gronvall,  Lindblad  and  Staalhane.  After  having  demon- 
strated the  process  on  a  minor  scale,  the  inventors  transferred  their 
patent  rights  to  a  company,  which  was  formed  under  the  name  of 
the  A  IB  Elektrometal,  by  which  name  the  process  is  now  generally 
known. 

The  Stora  Kopparbergs  AjB  from  the  first  took  great  interest  in 
the  invention,  which  finally  resulted  in  the  erection  of  an  experi- 
mental plant  at  the  Domnarfvets  Ironwork?,  belonging  to  the 
company.  An  electrical  furnace,  with  a  capacity  of  about  700- 
800  H.P.,  was  built  at  the  above-mentioned  works,  where  experi- 
ments were  carried  out  during  a  period  of  about  one  year  and  a 
half  with  charcoal  as  fuel.  These  experiments  gave  such  good 
results,  that  the  Swedish  Iron  Office  (Jernkontoret),  which  is  a 
semi-financial  and  industrial  institution  for  furthering  the 
interests  of  the  iron  and  steel  industry,  and  the  Ironmasters' 
Association,  jointly  granted  the  necessary  capital  (£14,000)  for  the 
erection  of  a  large  demonstrating  plant  with  the  view  of  ascer- 
taining how  the  process  would  work  on  a  larger  scale.  The  chief 
purpose  of  these  experiments  was  said  to  be  the  development  of 
electric  smelting  of  iron  ore  and  placing  it  in  such  a  position, 
that  this  method  could  be  gradual'y  introduced  into  the  Swedish 
ironworks,  after  the  private  works  and  individuals  had  been 
given  an  opportunity  of  making  the  necessary  tests  with 
their  own  raw  materials  without  being  put  to  the  expense  and 
risks,  which  are  connected  with  such  experimental  working  sepa- 
rately. This  excellent  idea  is  only  equalled  by  the  practical  manner 
in  which  the  experiments  have  been  carried  out.  The  best  engi- 
neers and  the  greatest  experts  that  could  be  found  were  engaged, 
and  nothing  was  neglected  that  could  contribute  to  carrying  the 
plan  succef  sf ully  through  and  to  giving  the  results  obtained  the 
stamp  of  absolute  trustworthiness.  It  was  desided  to  erect  the 
demonstration  plant  at  the  Trollhattan  Waterfalls,  where  the 
necessary  energy  was  available,  and  the  work  was  started  on 
November  29th,  1909.  Scarcely  one  year  after,  viz ,  November 
15th,  1910,  everything  was  in  full  order,  and  the  electrical  furnace 
was  put  into  operation.  The  furnace  was  designed  for  a 
consumption  of  2,500  eh. p.,  and  estimated  to  be  capable  of  pro- 
ducing 7,500  tons  of  pig-iron  per  year.  Two  transformers,  each 
of  1,100  kilovolt-amperee,  were  installed  for  working  the  furnace. 
These  are  supplied  with  three-phase  alternating  current  at  25 
periods  and  a  pressure  of  10,0C0  volts,  and  they  are  coupled  in 
Scott's  connection.  They  yield  a  two-phase  current  with  a  voltage 
adjustable  between  50  and  90  volts  in  eight  stages,  and  in  addition 
by  change  of  connection  on  the  secondary  side,  also  from  100  to 
180  volts. 

The  electrical  energy  is  conveyed  to  the  furnace  chamber  by 
means  of  four  electrodes,  each  of  which  is  made  up  by  four  siDgle 
electrodes,  with  an  aggregate  section  of  660  mm.  square  (26  x 
26  in.)  per  electrode.  The  electrodes  project  through  the  arch  of 
the  furnace  in  a  slanting  position,  forming  an  angle  with  the 
horizontal  plane  of  65°.  The  quadrangular  electrode,  when 
inserted  in  the  arch,  is  surrounded  by  cooling  jackets  of  copper, 
which  are  made  tight  by  means  of  asbettos  packing,  in  order  to 
prevent  any  leakage  of  the  furnace  gases.  A  fan  is  installed  for  the 
circulation  of  the  gas.  With  a  gas  temperature  of  200°  C.  and  a 
mixture  of  gas  of  equal  volumes  of  CO  and  C02,  the  fan  yields 
70  cubic  metres  (2,470  cb.  ft.)  of  gas  per  minute,  against  a  325  mm. 
water-pressure.    This  means  a  consumption  of  8  h.p. 

The  furnance  is  encased  in  iron  plates  and  measuring  from  the 
floor  of  the  furnace  to  the  upper  edge  of  it,  the  height  is 
127  metres,  and  as  the  bottom  of  the  furnace  is  1  metre  above  the 
floor  of  the  furnace  house,  it  follows  that  the  total  height  of  the 
furnace  from  the  ground  is  13'7  metres. 

The  total  volume  of  the  furnace  was  38  cubic  metres,  of  which 
the  melting  chamber  occupied  12'45  cubic  metres.  The  total  cost 
of  the  plant  was  £17,SO0,  and  the  expenditure  thus  exceeded  the 
original  amount  granted  by  about  £3.800.  The  expenditure  does 
not  include  anything  for  the  production  of  the  electrical  energy 
but  only  for  the  transmission  plant,  as  the  energy  was  obtained 
from  the  Trollhattan  power  station  by  purchase. 

Without  going  into  details  in  regard  to  the  woiking  of  the 
Trollhattan  furnaoe,  it  is  sufficient  to  say  that  the  results  have 
been  very  satis  factory,  considering  the  various  difficulties  that 
have  had  to  be  overcome.  One  of  these  was,  for  instanoe,  the 
varieties  of  charges  employed.  During  the  first  five  months  the 
charges  were  oontinually  changed,  and  there  were  no  fewer 
than  29  charges  used  of  varying  composition,  and  It  stands  to 
reason  that  it  must  have  been  a  very  difficult  task  to  make  the 


furnace    Hiiit    all    kin-ln    i.f    .,r. ■■.,     \r.       Tin-    varying    charge*    had 

naturally  an  unfavourable  <  Sect  oil  the  durability  of  the  ar<  b   trot, 
""  bhe  whole,  It  mod 

very  well.  The  production  of  pie-  iron  in  proportion  I 
consumption  of  energy  varied  er, Inderal, ly  and  wnn  i. 
HS'4H   tOM   per   ii.e.    per   year,  but    it  al 

B.P.  ptrvear.    The  nmllm  from   high-grade  orei  were  generally 

better    than    those    obtained    from    low  grade    ores.       Daring    the 
period  November  16th,  1910-April  6th,  1911,  the  interrnptione  in 

the  supply  of  electrical  energy  last.  |   and 

1,006  hourH  for  phase  2,  which  wbh  due  to  the   faet   that  the  trans- 
f  inner  had  to  be  repaired  three  times  on  account  of  defect*. 

In  order  to  make  the  electrical  smelting  of  iron  ore  pay,  it  ha* 
always  been  regarded  as  necessary  by  all  experts  to  bring  the 
production  up  to  3  tonsof  pig-iron  per  n  p,  per  year,  and  thin  result 
has  since  been  achieved  at  the  Trollhiiitan  WorkH  as  well  as  at 
the  Uddevalla  Iron  Works,  where  three  furnaces  of  the  Elektro- 
metal type  are  now  in  operation.  It  must,  however,  be  added  that 
this  furnace  can  only  use  charcoal  as  fuel  and  not  coke,  as  the 
latter  material  has  turned  out  to  be  unsuitable. 

Passing  now  to  the  views  expressed  by  Dr.  Ljungberg,  he  says 
that  it  has  now  been  established  as  a  fact  that  the  Elektrometal 
furnace  is  satisfactory  in  economic,  as  well  as  technical 
respects,  and  it  has  by  this  time  been  brought  to  such  a 
degree  of  perfection  that  it  is  very  doubtful  whether  the  type  can 
be  improved  upon,  and  any  alterations  with  the  view  of 
increasing  the  production  can  scarcely  come  into  consideration. 
But  for  the  production  of  electrical  pig-iron  on  a  large 
scale,  this  furnace  would  not  do,  because  the  construction  is  not 
suitable  for  a  higher  consumption  than  3,000  H  p.,  and  in  view  of 
this  the  Stora  Kopparbergs  AjB  has  had  to  resort  to  another  type, 
viz.,  the  Helfenstein  furnace,  which  is  able  to  work  with  a  load  of 
10,000  to  12,000  h.p.  It  has  always  been  difficult  to  draw  a  com- 
parison between  the  economic  results  from  the  production  of  pig- 
iron  in  the  electrical  furnace,  and  in  the  ordinary  charcoal  blast 
furnace,  and  up  to  the  present  it  has,  in  fact,  been  quite  impossible 
to  obtain  exact  and  reliable  figures,  because  electrical  smelting  has 
not  been  carried  on  during  a  sufficiently  long  period  to  allow  of 
such  figures  being  given.  The  products  have  ako  mostly  been 
employed  at  the  producer's  own  works,  which  is  one  reason  for 
the  lack  of  figures  that  otherwise  might  have  been  available. 

Electrical  smelting,  according  to  the  Elektrometal  process,  has 
now  arrived  at  a  stage  at  which  it  is  made  to  pay,  and  elec- 
trical pig-iron  ought,  as  a  rule,  to  fetch  a  somewhat  higher  price 
in  the  market  than  ordinary  pig-iron. 

As,  however,  the  Elektrometal  furnace  is  limited  to  a  consump- 
tion of  3,000  h.p.,  the  production  will  also  be  limited,  and  it  is  easy 
to  understand  that  a  furnace  like  the  Helfenstein  furnace,  which 
is  capable  of  consuming  three  or  four  times  the  amount  of  energy 
with  a  corresponding  increase  of  the  production,  would  have 
certain  advantages,  and  ought  to  be  a  more  suitable  type  of  furnace 
for  the  production  of  pig-iron  on  a  large  scale,  because  the  cost  of 
manufacturing  per  ton  for  one  large  unit  would,  under  equal  con- 
ditions, be  much  lower  than  the  corresponding  figure  for  several 
small  furnaces  with  less  capacity. 

Expenses,  such  as  the  ordinary  working  costs,  depreciation, 
interests,  repairs,  &c,  will,  of  course,  be  reduced  in  proportion  to 
the  production  as  soon  as  this  is  raised.  These  are  the  reasons 
why  the  Stora  Kopparbergs  A/B  looked  out  for  another  type  of 
furnace,  and  why  the  company  has  taken  the  risk  of  build- 
ing a  I2,u00-H.p.  Helfenstein  furnace,  although  there  was  a 
Swedish  furnace  in  existence  that  had  passed  the  experimental 
stage.  This  furnace  was  completed  at  the  beginning  of  last 
year,  and  experiments  have  since  that  time  been  carried 
out.  They  have  not  been  altogether  successful,  and  frequent  dis- 
turbances of  the  work  have  occurred,  so  that  the  operations  have 
repeatedly  been  discontinued  in  order  to  allow  various  alterations 
to  be  carried  out. 

There  are  still  certain  difficulties  in  the  working  that  have  not 
been  overcome,  but  Dr.  Ljungberg  is  very  confident  that  the 
existing  difficulties  are  not  insurmountable,  and  that  it  is  only  a 
question  of  time  and  patience  to  get  over  the  same.  The  com- 
pany will  unquestionably  soon  achieve  the  production  of  electrical 
pig-iron  on  a  large  scale. 

The  plans  for  the  company's  future  activity  during  the  first  10 
years  have  already  been  prepared,  and,  according  to  these,  it  is  the 
intention  to  increase  the  production  of  iron  and  steel  gradually,  so 
that  the  present  annual  production,  which  is  somewhat  under 
100,000  tons,  will  be  raised  to  about  300,003  tons  per  year.  Out 
of  this  quantity  it  is  the  intention  to  produce  about  200,000  tons  of 
electrical  pig-iron.  This  enormous  increase  will  raise  the  total 
output  of  pig-iron  of  the  whole  country  by  about  25  per  cent.,  and 
it  is  only  natural  that  this  activity  will  require  a  large  quantity  of 
electric  energy.  Provision  has,  however,  been  made  for  the  neces- 
sary energy,  which  will  be  derived  from  the  company's  own  water- 
falls by  a  further  harnessing  and  regulation  of  the  same.  The 
total  amount  of  power  required  for  this  industry  alone  will  be 
about  70,000  electrical  H.r. 

With  reforei.ee  to  the  raw  materials  needed,  the  company  is  just 
as  self-supporting  and  independent  as  it  is  in  the  question  of 
energy,  and  there  is  no  necessity  to  go  to  the  market,  as  the  addi- 
tional quantity  of  500,000  tons  of  ore  per  year  will  be  obtained 
from  the  compary's  own  mines  in  Central  Swedtn,  which  are  quite 
oapable  of  yielding  this  quantity  and  even  more  for  a  good  many 
years,  when  the  mining  operations  are  extended  in  accordance 
therewith. 

It  has  always  been  a  traditional  policy  of  the  oompany  to  avoid 
the  export  of  raw  materials,  but  to  employ  these  instead  for  manu- 
facturing purposes  and  then  export  the  finished  rolled  products 
The  same  policy  will  also  be  pureued  in  future,  and  it  Ib  the  Inten*  • 
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tion,  apart  from  the  export  business,  to  lay  particular  stress  on 
the  supplying  of  the  Swedish  engineering  workshops  with  cheap  raw 
materials,  and  also  the  building  and  railway  industries. 

It  will,  as  mentioned  before,  require  a  period  of  about  10  years 
to  put  all  these  plans  into  operation.  la  the  meantime  there  is 
every  reason  to  congratulate  the  nation  which  is  capable  of  pro- 
ducing such  an  enterprise,  and  also  to  congratulate  the  electrical 
industry  upon  the  progress  which  is  foreshadowed  and  partly 
realised  in  connection  with  the  electrical  smelting  of  iron  ore. 


NOTES. 


American  Electric  Vehicles.— English  Ageikhes. — 

Mr.  E.  \V.  Curtis,  of  the  General  Vehicle  Co.,  New  York,  is  visiting 
England  with  the  view  of  establishing  a  number  of  agencies  and 
branches  for  the  sale  of  electric  vehicles. 

Electric  Cooking. — On  Monday  last,  at  the  invitation 
of  Mr.  R.  F.  Venner,  we  had  the  pleasure  of  putting  his  new  elec- 
trical cooking  apparatus  to  the  test  which  proverbially  is  the  only 
reliable  and  convincing  proof  of  quality — not  that  we  ate  the 
apparatus  :  that  would  have  been  too  tough  a  proposition.  The 
occasion  was  an  electrical  luncho^n  at  the  offices  of  "  Venner's 
Electrical  Appliances,"  Walter  House,  Strand.  The  menu  com- 
prised grilled  soles  and  salmon,  grilled  kidneys  and  fausages,  roast 
lamb,  baked  potatoes,  an  omelette,  and  coffee — all  prepared  entirely 
with  the  Venner  apparatus  in  the  presence  of  the  guests,  who, 
however,  were  not  in  the  least  incommoded  with  fumes,  odours 
and  heat  such  as  are  associated  with  cooking  by  ga°.  The  quality 
of  the  dishes  was  all  that  could  be  desired,  and  the  simplicity  of 
the  processes  through  which  they  passed  was  remarkable — appa- 
rently all  that  needed  to  be  done  was  to  put  the  raw  material  in 
or  on  the  cooker,  and  remove  the  finished  article.  Brains,  how- 
ever, are  necessary  to  the  attainment  of  perfection,  and  we  must 
pay  a  tribute  of  respeciful  admiration  to  the  skill  of  the  accom- 
plished artiste,  Miss  Campbell,  in  charge  of  the  cuMnary  arrange- 
ments. 

As  regards  the  appliances  with  which  such  excellent  results 
were  obtained,  we  must  defer  a  description  of  the  details  to  our 
next  issue  ;  but,  in  the  meantime,  we  may  briefly  indicate  that  the 
essential  principle  of  the  apparatus  is  the  use  of  oil  as  the  vehicle 
conveying  the  heat  from  the  heating  element  to  the  metal  surface 
upon  which  the  food  is  cooked.  Amongst  other  advantages,  this 
plan  ensures  that  the  elements  shall  never  be  heated  above  about 
450*  F.,  and  therefore  are  practically  everlasting,  while  the  efficiency 
of  the  transfer  attains  a  very  high  value.  In  the  case  of  the  oven 
this  principle  is  departed  from,  open  elements  being  used,  but 
there  are  various  ingenious  improvements  in  the  design  of  the 
oven  which  will  be  found  of  interest. 

Tangled  Wires. — A  correspondent  in  California  writes  : — 
Steel  poles  carrying  high-voltage  transmission  wires  were  washed 
out  by  the  high  water  along  the  Los  Angeles  River,  at  the  Aliso 
Street  Bridge.  Three  transmission  lines  and  three  trolley-wires 
were  instantly  entangled,  and  the  ensuing  fireworks  were  spec- 
tacular in  the  extreme.     About  1,000  people  had  gathered  at  that 
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Collapse  of  a  Transmission  Line  through  Floods. 

point  to  watch  the  storm  water  cutting  into  the  river  banks,  and  a 
swift  scurrying  to  safety  followed  as  sparks,  flames  and  the  Bmell 
of  fusing  metal  gave  the  alarm.  Fortunately,  no  one  was  injured 
by  the  tangling  of  wires  oarrying  15.000  volts,  but  the  trouble 
man  found  all  the  trouble  he  was  looking  for  directly  afterwards. 
For  hours  the  electric  lines  were  out  of  commission,  and  light  and 
power  in  various  parts  of  the  city  were  shut  off. 


A  Sign  of  tbe  Times. — The  accompanying  view  is  of 
considerable  interest,  as  it  indicates  the  trend  of  public  opinion  in 
the  matter  of  domestic  electrical  uses.  The  board  is  fixed  on  a 
block  of  flats  in  Marylebone,  and  our  energetic  friend,  Mr. 
Seabrook,  also  sends  us  another  view   showing   much  the  same 


All-Electrical  Flats. 

thing  in  the  case  of  another  block  of  flits.  In  Marylebone,  at 
least,  electric  heating  and  cooking1  are  becoming  as  well  known  as 
electric  lighting  ;  and  if  in  Marylebone,  why  not  in  other  L  ondon 
Areas  with  similar  requirements  .' 

A  Diesel  Dinner. — An  interesting  function  took  place 
on  Thursday  last  week  at  the  Trocadero — namely,  the  first  dinner 
of  the  Diesel  Engine  Users'  Association,  the  youngest  of  the  many 
organisations  for  special  purposes  which  have  sprung  up  in  the 
engineering  world.  Mr.  J.  E.  Edgcome,  of  Kingston-on-Thames,  is 
the  president,  and  occupied  the  chair  at  the  dinner,  which  was 
attended  by  some  50  members  and  guests— mainly  the  latter. 

Af<ter  the  loyal  toasts,  the  euccees  of  the  Association  was  pro- 
posed by  the  Mayor  of  Kingston-on-Thames,  Councillor  C.  H. 
Barge,  in  an  entertaining  and  discursive  speech.  Mr.  Burge 
claimed  for  Kingston  the  distinction  of  being  the  first  town  in  the 
kingdom  which  had  installed  Diesel  engines  of  the  horizontal  type  ; 
he  only  regretted  that  they  had  to  obtain  them  from  Germany, 
whicn  had  reaped  the  advantage  of  being  the  birthplace  of  Dr. 
Diesel.  The  Association,  he  said,  though  in  its  infancy,  was  com- 
posed of  veterans,  and  he  hoped  that  it  would  grow  and  become 
more  and  more  beneficial,  not  only  to  its  own  members,  but  also  to 
the  public  in  ge  aeral. 

Mr.  Edgcome,  responding  to  the  toast,  said  he  hoped  the  dinner 
would  become  an  annual  event.  The  Association  was  formed  last 
year,  its  origin  being  a  meeting  of  engineers  using  Diesel  engines, 
who  found  that  certain  problems  required  attention,  and  desired  to 
exchange  experiences  ;  the  qualification  for  membership  was  "the 
use  of  Diesel  engines,"  and  the  chief  engineeis  of  all  large  under- 
takings using  them  were  eligible.  The  result  had  been  satis- 
factory. The  Diesel  engine  was  invented  no  less  than  21  yeais 
ago,  and  at  present  in  England  there  were  450  engines  at  work, 
aggregating  86,000  h.p.  ;  abroad  there  were  4,050,  with 
750,000  h.p.  The  members  of  the  Aasociation  were  few 
in  number  and  exceedingly  scattered,  so  that  it  was 
difficult  to  hold  meetings  that  were  fully  representative,  bnt 
when  they  did  get  together  and  related  their  experiences,  the 
results  were  moot  important  to  themselves  and  to  the  whole  indus- 
try of  Diesel  engines.  Mr.  Edgcome  repudiated  the  idea  that  there 
was  any  antagonism  whatever  between  the  Association  and  the 
manufacturers ;  their  interests  were  absolutely  identical,  and 
while  the  manufacturers  fully  and  generously  placed  their  know- 
ledge at  the  service  of  the  engineers,  the  experience  of  the  latter 
was  useful  to  the  former.  The  users  were  constantly  in  touch 
with  the  engines  and  could  point  out  features  in  which  improve- 
ments could  be  made.  The  Association  also  could  be  of  service  in 
the  matter  of  fuel  oil.  As  long  as  the  price  of  oil  was  kept  at  an 
abnormally  high  figure  the  general  use  of  the  engine  would  be 
retarded  ;  70s.  to  80s.  per  ton  delivered  did  not  fairly  represent  the 
value  of  the  oil.  As  the  Association  grew  it  would  be  able  to 
exercise  influence  upon  the  people  who  were  keeping  up  the  price 
apparentlf  for  the  sake  of  profit.  Again,  the  Association  would 
be  useful  in  experimenting  with  different  clashes  of  fuel.  At 
present  it  was  practically  impossible  to  obtain  in  this  country  a 
regular  pupply  of  gas  tar  oil,  &c,  of  uniform  quality  and  at  a  fair 
price.  With  the  co-operation  of  the  manufacturers  the  Association 
would  exert  a  useful  influence  in  this  regard.  He  thanked  the 
Association  for  electing  him  president  for  the  first  year. 

Mr.  W.  E.  Brandreth,  hon.  secretary,  proposed  the  health  of  the 
guests,  who  were  in  the   majority  at  that  meeting,  owing  to  the 
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scattered  nature  of   their  membership.     Be  Kuiil  they  wished  bo 

work  in  perfect  harmony  with   the   imiiiiif aeturers  ;   fr«  <j  uciit  con- 

.  ferenoon  would  holp  thorn  to   eliminate  troubles  incidental   bO  tin 

Diesel  hh  to  other  engines,  ami  bo  lrmirr  tin'  plant  doic  economic*] 
and  reliable.  It  was  only  by  tanning  the  engines  that  the  y  oonld 
learn  all  about  them,  and  their  reports  would  help  the  manufac- 
turers. ThuH  by  attainiiifj  the  objects  for  whieb  the  association 
wan  founded,  the  demand  for  the  engines  would  be  imri.e'id  mid  the 
costs  of  manufacture  reduced — then  the  niamhersof  the  Association 
would  reap  their  just  reward.  The  membership  was  not  restricted 
to  users  of  electrical  generating  plant,  it  was  open  to  chief  engin- 
eers of  all  concerns  using  Diesel  engines.  The  representatives  of 
many  manufacturers  were  present  ;  manufacturers  were  not  at  the 
moment  eligible  for  membership,  but  were  well  represented  on  the 
Association,  as  the  members  all  stuck  up  for  the  type  of  engine 
under  their  control. 

In  response,  Mr.  II.  S.  Russell  (Messrs.  Mirrlees,  Bickerton  and 
Day)  hrartily  associated  himself  with  what  the  president  and 
secretary  ha1  said  regarding  the  relations  of  the  Association  and 
the  manufacturers.  There  had  been  a  feeling  at  first  that  the 
Association  was  formed  to  get  better  terms  from  the  manufac- 
turers, but  they  were  now  in  full  agreement,  and  only  too  glad 
to  profit  by  the  experience  of  the  uiers  of  Diesel  engines.  Mr. 
Russell  concluded  a  humorous  speech  with  apt  quotations  from 
"Macbeth,"  which,  he  contended,  showed  that  Shakespeare  knew 
&  good  deal  about  the  Diesel  engine. 

Mr.  G.  Heath  (Consolidated  Diesel  Engine  Manufacturers,  Ltd.) 
and  Mr.  J.  M.  Ferguson  (Willans  &  Robinson,  Ltd.)  also  replied,  ex- 
pressing their  pleasure  at  being  present,  and  agreeing  that  the 
assurances  given  the  manufacturers  regarding  the  intentions  of  the 
Association  had  been  fully  realised. 

Finally,  Mr.  G.  Porter  proposed  the  health  of  the  President, 
who,  he  said,  was  chosen  because  he  was  the  best  man  for  the  post, 
and  Mr.  Edgcome  briefly  replied. 

A  programme  of  music  was  interspersed  with  the  speeches,  and 
the  entertainment,  as  a  whole,  was  highly  successful. 

Institution  and  Lecture   Notes.  —  Institution   of 

Electrical  Engineers.— For  the  annual  election  of  ordinary 
members  of  Council,  in  addition  to  the  eight  names  put  forward 
by  the  Council  for  the  six  vacancies  (which  we  published  in  our 
issue  of  April  30th),  several  other  nominations  have  been  made 
from  outside  the  Council : — 

Mb.  Reginald  Wallis-Jones,  consulting  electrical  engineer, 
has  been  nominated  by  60  members,  including  Sir  David  Salomons, 
Capt.  H.  R.  Sankey,  Messrs.  A.  L  C.  Fell,  Justus  E'k,  A.  T.  Snell, 
F.  H.  Naldf  r,  A.  Gay,  E.  Garcke,  E.  Manville,  Col.  H.  M.  Leaf,  &c. 

Mr  Frank  Ayton,  electrical  engineer  to  Ipswich  Corporation, 
has  been  nominated  by  10  members,  namely,  Messrs.  A.  C.  Cramb, 
A.  Hugh  Saabrook,  R.  A.  Chattock,  H.  Faraday  Proctor,  Thop. 
Roles,  John  Christie,  S.  L.  Pearcs,  W.  Wyld,  J.  E.  Edgcome  and 
C.  S.  Davidson. 

Mr.  John  Christie,  electrical  engineer  to  the  Brighton  Cor- 
poration, has  been  nominat  d  by  Messrs.  W.  W.  Lackie,  Frank 
Ayton,  C.  Furness,  A.  S.  Blackman,  J.  VV.  Beauchamp,  S.  J.  Watson, 
E.  E.  Hcadley,  F.  M.  Long,  W.  A.  Vignoles  and  H.  Rieha'deon 

It  is  interesting,  especially  to  members  of  the  Incorporated 
Municipal  Electrical  Association,  to  note  that  Mefsrs.  Ayton  and 
Christie's  supporters  are  drawn  entirely  from  the  raDks  of  the 
I.M.E  A.,  and  that  they  include  almost  the  whole  of  the  engineer 
members  of  the  Council  of  that  As3oeiation.  So  remarkable  a 
circumstance  can  hardly  be  of  accidental  origin,  and,  no  doubt,  it 
will  have  its  effect  upon  the  voting,  the  result  of  which  will  be 
interesting,  as  there  are  now  11  nominations  for  6  vacancies. 

Dublin  Section. — A  very  enjoyable  function  took  place  in  the 
Lecture  Theatre,  Leinster  House,  Dublin,  on  Saturday  last,  when 
the  Local  Section  of  the  Institution  held  their  annual  conver- 
sazione. The  Theatre,  which  had  been  kindly  placed  at  the  dis- 
posal of  the  Committee  by  the  Royal  Dublin  Society,  presented  a 
very  festive  and  brilliant  appearance.  The  guests,  numbering 
about  200,  were  received  by  the  chairman,  Mr.  G.  Marshall  Harris. 
The  gathering  included  representatives  of  the  various  scientific 
and  engineering  associations  in  the  city.  Amongst  those  present 
were  Capt.  Adcoek,  Mr.  J.  C.  Cowan,  Mr.  W.  H.  Tasker,  Major 
Harriss,  Mr.  G.  Idle,  Capt.  C.  Jones,  Col.  Macartney,  Prof.  Orr, 
Mr.  A.  G.  Porte,  Dr.  Probst,  Mr.  Robinson,  Mr.  Mark  Ruddle,  Prof, 
Scott,  Mr.  Tomlimon  (hon.  sec  ).  and  Capt.  Webber.  During  the 
evening  a  programme  of  vocal  and  instrumental  music  was  carried 
through,  amongst  thoee  contributing  being  Miss  Stanford  Camp- 
bell and  Messrs.  W.  Lewin,  J.  E.  Payne,  G.  White,  Wesley  Guard, 
J.  R.  Morgan,  and  H.  Baynton  ('cellist);  while  Mrs.  White  acted  as 
accompanist.  Mr.  Frank  L.  Baynton's  string  orchestra  played  a 
charming  selection  of  music  during  the  reception  and  the  interval. 
The  musical  programme  was  varied  by  two  brief  but  interesting 
lectures  by  Prof.  G.  A.  J.  Cole,  F.G.S.,  and  Dr.  Pollock.  The 
former  dealt  with  scenes  in  some  of  the  walled  towns  of  Southern 
France  and  Germany  ;  while  Dr.  Pollock  chose  as  his  ^'subject  a 
description  of  notable  scenes  in  Cyprus.  Both  lectures  were  well 
illustrated  by  lantern  slides,  and  were  much  appreciated  by  the 
audience. 

On  Tuesday  last  the  paftpr  on  "  Current  Limiting  Reactances  on 
large  Power  Systems,"  by  Messrs.  K.  M.  Faye-Hansen  and  J.  S. 
Peck,  was  submitted  to  the  members  of  the  Scottish  Local  Sec- 
tion at  Glasgow.     A  discussion  followed. 

At  the  meeting  of  the  Birmingham  Local  Section,  on  Wed- 
nesday last,  a  paper  was  read  by  Mr.  A.  M.  Taylor,  at  Summer  Lane 
generating  station,  on  "  Static  Transformers  for  the  Simultaneous 
Changing  of  Frequency  and  Pressure  of  Alternating  Currents,"  and 
was  followed  by  a  discussion. 


ROTAL    BOOTHTT    01     AETI      On    Tuesday,    Mr.   CI 

1''. K.S.I';  ,  rend  ii  pup.  r  on    "  Tl  ration    of    imperial 

graphH,"  in   whieb    he  the    laying    of    a    State-Owned 

Atlantic  cable  and  a  eheiip  tariff  for   messages  within    II. ■■    Bfl 

as  well  hh  a  permanent  oentral  authority  to  oontrol  tin-  int*r- 
Inipcrial  telegraphs,  Inolnding  tin:  Pacific  cable  and  then  • 

chain. 

ELECTBIOiL  COMTBAOTOBS'    A  day    lut 

the  annual  dinner  of  the  Association  was  held  at  the  Grand  II 

Leicester;  Mr.  n.  s.  Webb,  tin-  president,  occupied  the  ohair,  and 
some  .r>0  members  and  gneste  were  present,  A  report  will  appear 
in  our  next  Issue. 

V  kk  kin   DbUTBCHEB   I'm  kkii- The   annual    meet- 

ing is  to  be  held  in  Magdeburg,  from  May  '.nth  to  the  28th 
Papers  are  to  be  read  by  Dr.  F.  Foerster  on  "Electro-Chemistry," 
by  Dr.  Ing.  Guggenheim  on  ''Electric  Steel,''  by  I'rof.  l>r. 
Dieselhorst  on  "  Progress  in  Wireless  Telegraphy,"  by  Prof.  Jesse 
on  "Condensing  Plants,"  and  by  Ilerr  O.  Krell  on  "  Electricity  on 
Ship-board."  A  number  of  visits  are  also  to  be  paid  during  the 
gathering,  including  one  to  the  municipal  central  electric  lighting 
station  in  the  town,  one  to  the  works  of  Messrs.  Schaffer  and 
Budenburg,  and  another  to  the  engineering  establishment  of 
Messrs,  R.  Wolf. 

Concert. — The  annual  smoking  concert  of  the  electrical 
engineers'  department  of  the  Great  Eastern  Railway,  held  at  the 
Cannon  Street  Hotel  last  Saturdav,  was  a  great  succesp.  The 
company  present  numbered  over  000,  and  included  Sir  Ailwyn 
Fellowes,  K.C.V.O.,  deputy  chairman  of  theG.ER.,  and  the  follow- 
ing officers  : — Mr.  Wm.  C.  May,  chief  goods  manager;  Mr.  A.  J. 
Hill,  locomotive  superintendent ;  Mr.  S.  A.  Parnwell.  land  agent  ; 
Mr.  A  E.  Dnlden,  Accountant ;  Commander  Coysh,  Marine  super- 
intendent ;  Mr.  G.  Keary,  district  superintendent  ;  Mr.  J.  H.  Wardley, 
engineers'  department  ;  Mr.  A.  O.  Shave,  printing  works ;  Mr. 
A.  P.  Parker,  general  manager's  office  ;  Mr.  E.  S.  Tiddeman,  loco, 
department  ;  Mr.  G.  Bird,  engineers'  department  ;  Mr.  W.  Green- 
field and  Mr.  C.  T.  Wells,  superintendent's  department ;  and  Mr. 
Dodson,  goods  manager's  office. 

The  visitors  included  Mr.  W.  Duddell,  President  of  the  Institu- 
tion of  Electrical  Engineers  ;  Mr.  Roger  T.  Smith,  electrical 
engineer,  Great  Western  Railway  ;  Mr.  T.  Stevens,  consulting  elec- 
trical engineer ;  Mr.  P.  V.  McMahon,  engineer,  City  and  South 
London  Railway  :  and  Mr.  Harcourt  Williams,  of  the  British 
Thomson- Houston  Co. 

Mr.  Duddell  proposed  the  toast,  "The  G.E.R.,  its  Chairman, 
Director  and  Officers,"  and  Sir  Ailwyn  Fellowes  responded  :  Mr.  D. 
James  proposed  ''  The  Visitors,"  and  Mr.  Roger  T.  Smith  replied  ; 
Mr.  W.  C.  May  proposed  ''  The  Chairman  of  Concert"  (Mr.  Frith), 
and  Mr.  Frith  suitably  responded.  "The  Committee  and  Hon. 
Secretary  "  was  proposed  by  Mr.  H.  W.  Frith,  Mr.  J.  W.  Ball,  hon. 
secretary,  replying. 

The  Building;  Trade  Dispute. — The  men  have  ballotted 

as  follows  respecting  the  modified  disability  clause  and  other  pro- 
posals : — In  favour,  2,021  ;  against,  23,481.  Majority  against, 
21,460. 

Appointments  Vacant. — The  Kent  Education  Com- 
mittee is  inviting  applicants  for  the  post  of  head  of  the  Engineering 
(Mechanical  and  Electrical)  Department  at  the  Technical  Institute 
now  erecting  at  Ashford  (£150  to  £180)  ;  borough  electrical 
engineer  (£450)  for  Greenock  ;  draughtsman  (temporary)  for  New- 
port electricity  department ;  poets  and  telegraphs  inspector  for 
Gold  Coast  Government  (£250),  age  25  to  40.  Particulars  are  given 
in  our  advertisement  pages. 

Ike   Engineers  of   the    " Titanic."— Last    week    a 

monument,  erected  in  Southampton  to  the  memory  of  the  engineers 
of  the  Titanic,  who  died  at  the  post  of  duty,  striving  to  keep  the 
vessel  afloat,  was  unveiled  by  Sir  Archibald  Denny,  and  formally 
dedicated. 

Inquiry. — A  correspondent  wants  a  simple  and  cheap 
controller  for  an  electric  launch. 


OUR    PERSONAL    COLUMN. 

Ihe.  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — At  last  week's  meeting  of 

the  Greenock  Town  Council,  reference  was  made  to  the  resignation 
of  Mr.  J.  A.  Robertson,  the  borough  electrical  engineer,  who  was 
going  to  Saltord.  Treasurer  Williamson  said  that  he  could  not 
speak  too  highly  of  Mr.  Robertson's  ability  and  admirable  service. 
During  his  11  years  at  Greenock  the  department  had  progressed 
with  great  rapidity.  The  Electricity  Committee  had  appointed 
him  consulting  engineer  until  the  completion  of  the  extension  to 
Port  Glasgow.  They  also  intended  to  ask  him  to  guide  them  in 
appointing  his  successor.  At  the  closing  meeting  of  the  Scottish 
Local  Section  of  the  I.E.E  ,  of  which  Mr.  Robertson  is  president,  he 
was  congratulated  upon  his  new  appointment,  and  received  a  vote 
of  thanks  for  his  management  of  the  Section  for  the  past  12 
months. 

Mr.  Norman  Staniland,  the  borough  electrical  engineer  of 
Hornsey,  is  to  have  his  salary  increased  from  £500  to  £550  per 
annum. 
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Me.  Charles  Lill,  sales  engineer  of  the  electricity  department 
of  the  Hackney  B.C.,  has  resigned  on  securing  an  appointment 
with  MesBra.  J.  &  H.  Grevener  as  engineer  in  charge  of  their  motor 
and  dynamo  department.  Mb.  C.  J.  Smith,  mains  prime  cost  clerk 
at  Hackney,  has  secured  an  appointment  under  the  Shanghai 
Municipal  Council.  Mil.  F.  G.  Tayloh,  at  present  sales  prime  cost 
clerk,  takes  the  place  vacated  by  Mr.  Smith,  and  Mil  G.  \V. 
Dawkins,  at  present  works  general  clerk,  takes  Mr.  Taylor's 
former  position. 

Mk.  Sydnl\  Tkow  Smith,  of  Leek,  has  been  appointed,  out  of 
33  applicants,  gas  and  electrical  engineer  to  the  Malvern  U.D.C., 
at  a  salary  of  £350,  rising  to  £400,  rice  Mr.  W.  H.  Johns,  who  is 
proceeding  to  West  Bromwich. 

The  Darwen  Electricity  Committee  has  recommended  that  the 
salary  of  Mb,  C.  Gaunett,  the  eleotrical  engineer,  be  increased 
by  £50  a  year. 

Mr.  H.  P.  Stokes,  electrical  engineer  and  tramways  manager  to 
the  Bexley  Urban  District  Council,  has  had  his  salary  increased  by 
£100  per  annum. 

Tramway  Officials. — A  serious  accident  happened  on 
Friday  last  to  Mb.  Waldeman  Jensen,  manager  of  the  Chatham 
and  District  Light  Railway  Co.  He  was  about  to  enter  a  car  at 
Gillingham  when  he  was  knocked  down  by  another  car,  and  fell 
between  the  two.  He  was  badly  crushed  and  sustained  a  serious 
cut  on  the  head,  necessitating  his  removal  to  the  Hospital. 

General. — According   to  the   New  York   Times,   Mr. 

Newcomb  Cablton  has  been  elected  president  of  the  Western 
Union  Co.  in  the  place  of  Mr.  Vail,  this  step  having  been  rendered 
necessary  owing  to  the  arrangement  between  the  Attorney-General 
and  the  American  Telephone  and  Telegraph  Co.  for  the  severance 
of  relations  with  the  Western  Union.  Messrs.  C  W.  E.  Atkins  and 
Belvidere  Brooks  have  been  elected  vice-presidents,  Mt.  W.  H. 
Baker  secretary,  Mr.  A.  R.  Brewer  treasurer,  Mr.  E.  T.  Gallaher 
controller.  The  executive  committee  is  composed  of  Messrs. 
Baker,  H.  A.  Bishop,  Carlton,  H.  C.  Davison,  T.  E.  Hubbard.  R.  S. 
Lovett  and  M.  L.  Schiff.  Mr.  Carlton  has  returned  to  the  United 
States. 

Mb.  E.  J.  Nally,  vice-president  and  general  manager  of  the 
American  Marconi  Co.,  is  at  present  in  London. 

Mr.  Geo.  Ward,  of  the  Commercial  Cable  Co.,  is  expected  in 
London  in  June  next. 

As  a  memento  of  Her  Royal  Highness's  visit  to  the  district,  the 
inhabitants  of  Rhondda  last  Friday  presented  to  Princess 
Alexander  of  Teck  a  "Ceag"  electric  miner's  lamp  in  solid  silver. 
It  was  an  exaot  copy  of  the  standard  collier's  "  Ceag  "  lamp  which, 
as  our  readers  will  remember,  took  the  first  prize  in  the  competi- 
tion of  a  year  or  two  ago.  The  presentation  lamp  was  supplied  by 
the  "  Ceag "  Electric  Safety  Lamp  Co.,  Ltd.,  through  Messrs. 
Haslam  &  Schontheil,  Ltd.,  of  Cardiff. 

According  to  the  Financial  Times  the  twelfth  annual  dinner  of 
the  Eastern  Telegraph  Schools'  Athletic  Club  was  held  last  Friday 
evening,  at  the  Holborn  Restaurant.  The  chairman,  Mr.  F.  A. 
Johnstin,  in  proposing  "The  Club,''  referred  to  the  retirement, 
after  41  years'  service  with  the  company,  of  Mr.  T.  A.  Bullock. 
Mr.  P.  Burrell,  president  of  the  School,  replied.  A  gold  cigarette 
case,  subscribed  for  by  those  present,  was  handed  to  Mr.  Bullock, 
who,  in  responding,  referred  to  the  great  changes  that  had  taken 
place  during  his  service  with  the  company.  Other  speakers  in- 
cluded Mr.  J.  C.  Denison-Pender,  M.P.,  and  Mr.  W.  Slingo. 

Mr.  Roderick  MacLeay,  senior  supervisor  at  the  Portsmouth 
Dockyard  electrical  power  station,  is  entering  upon  a  commercial 
career  at  Montreal,  Canada. 

The  marriage  took  place  at  Uley  Parish  Church  last  week  of  Mr. 
S.  V.  Lancey,  electrical  engineer,  of  Southampton,  and  formerly  of 
the  electrical  staff  of  Mawdslevs,  Ltd.,  of  Gloucester,  and  Miss  Rose 
Lusty,  daughter  of  Mr.  Lewis  Lusty,  of  Uley. 

The  marriage  took  place  at  St.  Paul's  Church,  Heme  Hill, 
London,  on  April  18th,  of  Mr.  Thomas  Modntford  Taylor,  elder 
son  of  Mr.  Thomas  Taylor,  J. P.,  of  the  firm  of  Taylor,  Tunnicliffe  and 
Co.,  electrical  china  manufacturers,  Eastwood,  Hanley  and  Longton, 
and  Miss  Dora  Hair  Masters,  third  daughter  of  Mr.  J.  John  Masters, 
of  Brent  L3dge,  Xorwond  Road,  Heme  Hill.  They  were  the 
recipients  of  many  valuable  presents. 

Obituary.  —  Robert    Kaye    Gray. — With   profound 

feelings  of  regret  we  have  to  record  that  Mr.  Robert  Kaye  Gray 
breathed  his  last  on  Tuesday  afternoon  at  Brighton,  after  a  long 
illness,  in  his  63rd  year.  In  our  issue  of  November  25th,  1904,  we 
reproduced  the  most  lifelike  photograph  obtainable  of  Mr.  Gray, 
together  with  a  brief  account  of  his  career  and  exceptional 
qualities.  He  was  a  prince  among  Presidents  of  the  I.E.E.,  and 
had  thousands  of  admirers  and  friends  in  telegraph  and  elec- 
trical circles  in  all  parts  of  the  globe  who  will  learn  with  pain 
of  his  death.  We  shall  make  more  extended  reference  to  the 
matter  next  week,  but  for  the  information  of  those  desiring  to 
attend  the  funeral,  we  would  say  that  the  ceremony  is  to  take 
placfi  on  Saturday  afternoon.  The  remains  will  leave  Lessness  Park, 
Mr.  Gray's  residence  at  Abbey  Wood,  at  3.45  p.m.,  and  the  interment 
will  take  place  at  St.  Michael's  Church,  Eant  Wiokham,  at  4  o'clock. 
A  convenient  train  leaves  Charing  Cross  Station  at  2.12  o'clock, 
and  Cannon  Street  at  2.20  o'clock,  for  Abbey  Wood  Station. 
Friends  will  proceed  direct  from  the  station  to  the  Church. 

The  death  occurred  on  March  15th  of  Mb.  John  Knkeshaw, 
tramway  traffic  superintendent,  at  Sydney,  under  the  New  South 
Wales  Railway*  Commissioners.     He  was  in  his  53rd  year. 

Mb.  A.  N.  Bahibteb— The  death  is  announced  of  Mr.  Alan 
Neville  Banister,  formerly  for  some  years  manager  of  the  Norwioh 
Electric  Tramways  Co.  He  was  51  years  of  ape,  and  pmeed  away 
on  April  22rrrl  at  the  HomCTtewl,  GallFywood,  Effcex, 


NEW    COMPANIES    REGISTERED. 


Setok  Syndicate,  Ltd.  (135,39  0. -This  company  was  regis- 
tered on  April  33rd,  with  a  capital  ot  £1.500  in  1.000  ordinary  shares  of  JEI 
caoh  and  10,000  deferred  shires  of  Is.  e»eh,  to  acquire  and  deal  in  land, 
mines,  forests,  minerals,  railways.  buildings,  business  concerns,  stocks, 
shares,  patents  and  property  of  all  kinds,  to  carry  on  the  business  of  an 
electrio  light  company,  to  construct  railways  and  other  works,  Ac.  The  Bub- 
soribers  (with  one  share  each)  are:— B  P.  Kingsford,  Wbitebolm,  Laurel 
Road,  Barnes,  8.W.;  Mnjor  M.  O.  Donel,  4(S.  Bassett  Road,  Notting  Hill,  W. 
Private  company.  Table  "A"  mainly  applies.  Secretary  (pro  Itm  ),  C.  F. 
Mitchell.    Registered  office.  Central  House,  Kingeway,  W.C. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Pernambiico  Tramways  and   Power  Co.,    Ltd.— Issue  on 

April  7th,  1914,  of  £100,000  debs.,  part  of  a  series  of  which  particulars  have 
already  been  filed. 

Sheerness  and  District  Electric   and  Traction  Co.,  Ltd. 

—Issue  on  March  27th,  1914,  of  £1,750  debs.,  part  of  a  series  of  which  par- 
ticulars haye  already  been  filed. 

Lamp   Manufacturing  Co.,  Ltd.  (76,151)— Capital,  £10,000 

in  £1  shares.  Return  dated  February  Brd.  1914.  6,100  shares  taken  up, 
£5,400  paid.      Mortgages  and  charges:  £2,500  debs. 

Hove  Electric  Lighting  Co.,  Ltd.  (36,942)— Capital,  £l00,00o 

in  15,000  ord.  and  5,000  pref.  share*  of  £5  each.  Return  dated  March 
24th,  1914;  all  shares  taken  up;  £100,000  paid.  Mortgages  and  charges: 
£44,600. 

I.  Frankenburg  &  Sons,   Ltd.— Capital,   £250,000   in  £10 

shares  (12,500  pref.).  Return  dared  February  23rd,  1914;  19,465  ord.  and 
10,120  pref.  shares  taken  up ;  £10  per  share  called  up  on  2,965  ord.  and  120 
pref.;  £31.850  paid  ;  £195,000  considered  as  paid  on  9.500  ord.  and  10,000  pref. 
Mortgages  and  charges  :  Nil.  (A  further  105  pref.  shares  were  allotted  for 
cash  on  March  31st  ) 


CITY    NOTES. 


Evered  &  Co,,  Ltd. 

The  directors  report  that  the  accounts  for  1913  show,  after 
providing  for  debenture  interest,  £1,410,  and  income  tax 
£418,  a  net  profit  of  £1,637,  making,  with  £4,309  brought 
forward  and  £4,000  which  it  is  proposed  to  transfer  from  the 
reserve,  £9,946  to  be  dealt  with.  They  recommend  a  dividend 
of  4  per  cent,  free  of  income  tax,  absorbing  £6,830,  that 
£1,000  be  written  off  plant,  and  that  £2,116  be  carried  for- 
ward. The  directors  record  the  death  of  Mr.  Richard  George 
Evered,  the  managing  director  of  Surrey  Works,  which  took 
place  in  January,  and  which  is  a  great  loss  to  the  company,  as 
he  was  a  man  of  great  business  ability,  keen  insight,  and  in- 
defatigable perseverance. 

The  result  for  the  year  is  disappointing.  This  is  due  partly  to  a  falling-off 
in  the  Mediterranean  export  branch  of  trade  that  showed  itself  in  the  first 
half  of  the  year,  and  partly  to  the  dislocation  of  business  resulting  from  the 
rearrangement  of  the  system  of  distribution  of  goods,  started  in  June,  in- 
volving the  reduction  of  the  Drury  Lane  establishment,  and  the  transfer  to 
the  works  of  nearly  the  whole  of  the  London  trade  and  stock.  The  directors 
are  satisfied  that  their  policy  is  the  right  one,  and  that  it  will  justify  itself  in 
subsequent  years  by  a  saving  of  expenses  more  than  equivalent  to  the  trade 
lost;  but,  while  the  latter  effect  has  been  immediate,  the  reduction  of  the 
London  establishment  must  take  some  twelve  months  to  carry  completely  into 
effect.  Of  the  Drury  Lane  premises  rendered  vacant  by  the  change,  the 
larger  portion  has  already  been  satisfactorily  disposed  of,  and  there  can  be  no 
doubt  that  the  remaining  part  will  very  shortly  be  let.  Another  result  of  the 
transference  will  be  that  the  one  single  stock  kept  in  Birmingham,  while 
more  complete  and  of  greater  amount  than  either  of  the  two  stocks  kept 
hitherto,  will  bo  of  less  value  than  the  two  combined.  In  addition,  therefore, 
to  the  reduction  in  expenses,  there  will  be  an  appreciable  amount  of  capital 
.1  by  this  reduction  in  stock.  Much  of  this  capital  was  provided  in  the 
past  by  profits  placed  to  reserve,  employed  in  the  business.  In  all  the  cir- 
cumstances, therefore,  they  feel  justified  in  recommending  the  appropriation 
of  a  comparatively  small  sum  from  the  reserve,  as  this  stands  at  a  large 
amount  and   is  an   accumulation  of  undivided   profit. 

Mr.  E.  T.  Read  has  been  appointed  to  the  general  manager- 
ship of  the  works.  Mr.  R.  G.  E.  Freeman  and  Mr.  Harold 
Evered  have  been  elected  to  seats  on  the  board. 


Melbourne  Electric  Supply  Co.,  Ltd.— The  directors 

announce  that,  in  view  of  the  fact  that  the  company's  earnings 
foreshadow  the  maintenance  of  the  dividend  of  10  per  cent,  paid 
on  the  consolidated  ordinary  stock  last  year,  they  have  decided  to 
equalise  the  interim  and  final  dividends,  and  have  accordingly 
declared  an  interim  dividend  at  the  rate  of  10  per  cent,  per  annum, 
free  of  income-tax,  payable  on  June  2nd  in  respect  of  the  half-year 
to  February  28th. 

Auckland    Electric     Tramwajs    Co.,     Ltd.— The 

directors  have  declared  a  dividend  of  7d.  per  share  for  the  half- 
year  to  December  31st. 

Adelaide  Electric  Supply  Co.,  Ltd.— The  directors 

have  declared  an  interim  dividend  of  Sb.  per  share  on  the  ordinary 
ehares. 

Kaministiquia  Power   Co.— A  quarterly  dividend  of 

1  -}  per  cent,  is  announced,  as  compared  with  1  i  per  oent.  a  year 
ago. 

West  African  Telegraph  Co.,  Ltd.— A  final  dividend 

of  4s,  per  share  is  announced,  ranking  4  per  oent,  for  the  year. 
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Anglo- Argentine  Tramway  Co. 

Mk.  J.   It.   Conoanni'N   presided   al    Win ohi   tax    Boi 
Monday,  over  the  animal  meeting  of  the  above  company, 
In  moving  the  adoption  of  the  report  (eei    I  lei  ran  ■     Eli 

pago  70!)),  the  Chaii:m\n   referred   in  i,  to  the  death   oi  I 
members  of  the  board.      Continuing,  he  laid,  DO   donbl  they  wcro 
all  awaro  that  business  in  the  Argentine  daring  [918  showi 

improvement  upon  1912,  Which  was  not  a  gocd  jour,  but  rather 
the  contrary,  and  naturally  the  oommeroe  of  the  City  of  Bnenoa 
Ayres suffered  in  consequence.  It  was  all  the  more  pleasant  there- 
fore  to  be  able  to  congratulate  them  upon  the  continued  prog rthH 
made  by  the  company.  Tho  total  number  of  miles  run,  nanu  ly, 
50,872,935,  showed  an  increase  of  0'5l  per  cent,  over  1912,  while 
the  numbor  of  passengers  carried,  312,1 10,422,  increased  by 
16,880,826,  or  B'18  per  oent.,  and  the  total  receipts  were  better  by 
£208,882,  or  7T>6  per  cent.  The  expenses  showed  an  increase  of 
£145,140,  mainly  under  the  head  of  wajjis  consequent  upon  the 
additional  mileage.  Thanks  to  lower  frtight  rates  for  coal  and 
to  continued  economy  in  the  consumption  of  current,  there  was  an 
actual  decrease  in  the  costs  of  £5,348,  as  compared  with  1912, 
although  the  cars  ran  3,107, 2GS  more  miles.  The  expenditure 
included  £317,650  spent  upon  overhead  lines,  cables,  permanent 
way,  rolling  stock,  and  buildings,  as  well  as  £150,000  credited  to 
the  renewals  fund.  The  latter  fund  was  charged  with 
£147,652  for  renewals  effected  during  the  year.  The  net 
revenue  sccount,  including  the  balance  £9,253  carried  in 
from  1912,  after  providing  the  city  company's  annuity, 
interest  on  debenture  stocks,  interest  on  temporary  loans,  dividends 
on  both  classes  of  preference  shares,  provision  for  sinkirjg  funds 
on  the  4  per  cent,  and  the  4  J  per  cent,  debenture  stocks  and  the 
share  capital,  left  a  balance  available  for  dividend  on  the  ordinary 
shares  of  £232,795,  an  increase  as  compared  with  1912  of  £23,490. 
The  interim  dividend  paid  on  the  ordinary  shares  absorbed 
£100,000,  and  they  now  recommended  a  final  dividend  which  would 
require  £119,375,  leaving  a  balance  of  £13,420  to  be  carried 
forward  to  the  1914  accounts.  The  subway  construction  work  was 
making  rapid  progress,  and  they  hoped  by  August  next  to  complete 
the  extension  of  the  first  section.  The  subway  lines  in  operation 
were  giving  satisfactory  results.  The  owners  of  the  ordinary  share 
capital  had  taken  up  150,000  new  shares  at  £5  5s.  net  to  the  com- 
pany, and  the  balance  of  the  5  per  cent,  debenture  stock, 
£1,500,000,  was  issued  in  February  last,  the  applications  for  which 
amounted  to  £2,482,600.  Upon  the  question  of  possible  motor- 
omnibus  competition,  to  which  he  referred  at  the  last  annual 
meeting,  they  would  be  interested  to  hear  that  the  municipal 
Council  had  recently  declined  to  grant  any  concessions  therefor, 
upon  the  grounds  that  the  tramways  system  was  sufficient  for  the 
public  nepds,  and  that  the  narrow  streets  and  the  pavirg  system 
would  make  their  operation  inapplicable.  For  the  current  year 
up  to  March  3 let  the  gross  receipts  showed  an  increase  of  £20,814 
over  those  of  1913.  As  to  the  prospects  for  the  remaining  months, 
he  referred  them  to  the  last  paragraph  of  the  general  manager's 
report.  [This  paragraph  reads: — "I  do  not,  therefore,  consider 
that  we  should  by  the  end  of  the  year  show  any  falling  eff  in 
receipts  on  the  surface  lines,  and  the  receipts  of  the  subway's 
working:  of  the  extension  to  Caballito  will  probably  bring  the  total 
increases  up  to  between  6  and  7  per  cent,  on  the  receipts  of  1913."] 
His  forecasts  hitherto  had  been  on  the  conservative  side  ;  let  them 
hope  that  he  had  not  been  too  sanguine  this  time. 
Me.  C.  R.  Sanford  seconded  the  motion. 
Replying  to  Mr.  A.  F.  Gurney,  the  Chairman  said  the  reason 
for  there  being  two  sets  of  law  charges  in  the  accounts  was  because 
one  set  referred  to  London  and  the  other  to  Buenos  Ayres. 
The  report  was  adopted. 

Mr.  Leon  Cassel,  Mr.  W.  F.  Hamilton,  K.C ,  and  Mr.  G.  A. 
Touche,  M.P.,  were  elected  directors  to  fill  the  vacancies  caused  by 
death. 

The  Chairman  proposed  a  hearty  vote  of  thanks  to  the  chair- 
man and    members   of  the    local   committee,   Mr.   Pedriali,   the 
general  manager,  and  the  staff  in  Buenos  Ayres  and  London. 
The  motion  was  carried. 

The  Chairman  mentioned  that  there  were  now  26,000  debenture 
and  shareholders  connected  with  the  company. 


London  Electrical  Trading  Co.,  Ltd,— The  adjourned 

second  ordinary  general  meeting  of  this  company  was  held  at  185, 
Wardour  Street,  London,  W.,  on  April  9th.  In  proposing  the 
adoption  of  the  annual  report  and  balance-sheet  for  the  16  months 
ended  at  October  31st,  1913,  the  chairman,  Dr.  H.  Charlton  Bastian, 
F.R.S.,  stated  that  the  turnover  during  that  period  had  been  more 
than  doubled  as  compared  with  the  preceding  16  months.  In  older 
to  establish  the  position  of  the  company  in  many  markets,  it  had 
been  necessary  to  accept  low  prices  in  the  first  instance,  and,  con- 
sequently, the  net  profits  wore  email  in  proportion  to  the  turnover. 
It  was  expected  that  the  volume  of  business  would  be  well  main- 
tained, and  that  better  prices  would  be  obtainable  in  future.  The 
directors'  recommendation  that  a  dividend  of  4  per  cent,  on  the 
ordinary  shares  be  declared,  payable  on  July  1st,  1914,  and  that  £255 
be  carried  forward,  was  duly  approved.  Rear-Admiral  Commen- 
datore  Peraico,  R.I.N. ,  was  re-eleoted  a  director, 

Cork  Electric  Tramways  and  Lighting  Co.,  Ltd. — The 

annual  meeting  was  held  at  83,  Cannon  Street,  E.G.,  on  Friday  last, 
Mr.  A,  R.  Monks  (chairman)  presiding.  The  proceedings  were 
purely  formal,  and  on  the  motion  of  the  chairman,  seconded  by 
Mr,  H,  0,  Levis,  the  report,  as  already  published,  was  adopted. 


Continental    V>f<  -  —The  annua]   general 

meeting  of  1  he  1 1  ,:t  rick  ftfetalindustri  was  held  recently, 

and  aooording  to  the  direoton  report,  the  reenlte  for  the  pant  y**r'H 
working  havo  been  wry  latitfaotory.     The  company  wan  eatab- 
apital  of   &4  1,070,  and  ban  carried  on 
the  eleotrlcal  smelting  and   reflnh  The    works   are 

situated  at  the  town  ol  Barpsborg,  In  the  south  eastern  part  of  the 
country. 

It  is  roported  from  Trondhjem  that  the  Iferakn  Co.,  which  owns 
a  number  of  pulp  millH,  oaxbidc  factories,  Ax.,  has  lately  b 
some  large  deposits  of  limestone  In  the  neighbourhood  of 
Trondhjem,  and  is  carrying  on  negotiations  for  tho  purch 
several  others.  The  company  has  at  the  same  time  worked  out  the 
plane  for  the  harnessing  of  several  of  the  waterfalls  belonging  to 
it,  and  it  is  thought  that  the  acquisition  of  the  above-mentioned 
limestone  deposits  is  closely  connected  with  the  latter  scheme,  and 
that  the  energy  will  be  employed  for  the  production  of  either 
calcium-carbide  or  nitrates,  for  both  of  which  limestone  is  the 
raw  material.  The  factories  will  be  built  at  the  port  of  Ifommelvik, 
at  the  Trondbjemsfj  ird,  where  the  company  has  secured  large  sites 
and  to  which  place  the  transmission  of  energy  offers  no  insur- 
mountable difficulty. 

SWEDEN. — A  new  company  has  recently  been  formed  at  Stock- 
holm under  the  name  of  the  Tungsten  Wire  Works,  with  a  capital 
of  £2,055,  for  the  manufacture  of  tungsten  wire. 

An  Italian  Amalgamation. — A  great  financial  transaction  is 
impending  in  Naples,  where  the  Societa  Meridionale  di  Elettricita 
is  about  to  acquire  the  undertakings  of  the  two  other  supply  com- 
panies in  Naples.  These  are  the  Societa  Napoletana,  which  has  a 
combined  share  and  loan  capital  of  £420,000,  and  the  Societa 
Generale,  whose  united  share  and  loan  capital  amounts  to 
£1,000,000.  At  the  same  time,  the  debts  of  the  Societa  Meridionale, 
which  represent  a  total  of  nearly  £600,000,  and  which  have  been 
chiefly  contracted  with  the  Societe  Financicre  Italo-Suisse,  of 
Geneva,  are  to  be  converted  into  shares,  and  the  share  capital 
increased  from  £400,000  to  £2,000,000.  The  other  enterprises 
interested  in  the  amalgamation  are  the  Italian  Meridional  Railway 
Co.  and  the  Banca  Commerciale,  and  the  completion  of  the  scheme 
will  combine  all  the  electric  lighting  interests  in  Naples.  It  is 
next  proposed  to  proceed  with  the  erection  of  bydro-electric  works 
in  connection  with  the  river  Sangro,  in  the  Abcuzzi. 

Russia.— The  United  Cable  Works  Co.,  of  St.  Petersburg,  report 
a  net  profit  of  £147,510  for  the  last  financial  year,  as  compared 
with  only  £102,160  in  1912.  The  dividend  is  being  increased  from 
8  to  10  per  cent. 

Germany.— The  report  of  the  Bergmann  Elektricita^swerke 
Gefellschaft,  Berlin,  for  the  last  financial  year  shows  that  after 
making  due  allowance  for  depreciation,  the  net  profit  amounted  to 
£158  930,  as  compared  with  only  £119,000  in  1912.  A  dividend  of 
5  per  cent,  is  again  being  declared,  a  sum  of  £10,500  is  also  being 
set  aside  for  writing  off  doubtful  debts,  leaving  £16,490  to  be 
carried  forward. 

The  'report  of  the  Gesellschaft  Mix  &  Genest  Telephon  und 
Telegraphenwerke,  of  Schoneberg,  Berlin,  for  the  last  financial 
year,  Bhows  a  net  profit  of  £14,650,  as  compared  with  a  loss  of 
£60  118  in  1912.     A  dividend  of  4  per  cent  is  being  declared. 

Belgium.— La  Societe  A. E.G.  Union  Electrique,  of  Brussel?,  the 
Belgian  branch  of  the  A.E.G.  Co.,  reports  a  net  profit  of  £11,890 
for  the  last  financial  year. 

La  Societe  Beige  d'Electricite,  Eclairage,  et  Force  Motrice,  of 
Brussels,  reports  a  profit  of  £940  for  last  year.., 

Japan. — The  last  Japanese  mail  brings  the  news  that 
the  Anglo-Japanese  Water  Power  Electric  Co.,  of  Tokio,  proposes 
to  increase  its  capital  from  £120,000  to  £300,000,  with  the  object 
of  establishing  a  new  hydro-electric  power  station  on  the  River 
Tomoe-gawa,  at  Aichi-ken.  The  company  is  at  present  running  a 
power  station  of  3,000-H.r.  capacity,  and  also  taking  current  to  the 
extent  of  2,000  H  p.  from  the  plant  of  the  Nagoya  Water  Power 
Electric  Co.  The  demand  for  a  supply  of  electrical  energy  in  the 
Hamamatsu  district  has,  however,  so  greatly  increased  that  an 
extension  of  generating  plant  has  become  necessary. 

A  meeting  of  the  shareholders  of  the  Kyushu  Electric  Tramway 
Co.  is  about  to  be  held  at  Kobe  to  consider  a  proposal  to  increase 
the  capital  of  the  concern  to  £  030,0c1!. 

Western   Union    Telegraph    Co.— The    New    York 

Journal  of  Commerce,  of  15th  inst.,  states  that  in  view  of  the 
change  in  classification  of  accounts  prescribed  by  the  Interstate 
Commerce  Commission,  effective  January  1st,  1914,  the  directors  of 
the  Western  Union  Telegraph  Co.  have  decided  that  future  quarterly 
statements  submitted  to  stockholders  at  the  time  dividend  cheques 
are  forwarded,  shall  show  the  latest  available  results  of  actual 
operations,  and  that  the  practice  of  submitting  partly  estimated 
quarterly  earnings  shall  hereafter  be  discontinued.  The  figures 
published  for  January  and  February  areas  follows  :—  Total  operat- 
ing revenues,  $6,896,202  (decrease,  §141,490) ;  total  operating 
expenses  and  taxes,  85,654,316  (decrease,  §146,940)  ;  net  income 
$1,241,886  (increase,  $5,450). 

Victoria  Falls  and  Transvaal  Power  Co.— The  Times 

states  that  the  net  earnings,  including  those  of  the  Rand  Mines 
Power  Supply  Co.,  for  the  quarter  ended  March  31st,  amounted  to 
£122,319. 

Anglo-American  Telegraph  Co.,  Ltd.— Interim  divi- 
dends for  the  quarter  ending  March  31st  :  15s.  per  cent,  on  the 
ordinary  stock  and  £1  10s.  per  cent,  on  the  preferred  Btcck,  leEB 
inoome-tax, 
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German  Electrical  Companies. 

The  Berlin  Elerated  and  Underground  Ha ilway  Co.  proposes  to 
raise  further  capital  for  the  purpose  of  meeting  the  monetary 
requirements  iD  connection  with  the  extensions  in  progress,  and 
for  extinguishing  the  debt  to  the  bankers  incurred  on  these  lines. 
The  sum  to  be  issued  is  £1,000,000  in  5  per  cent  preference  shares, 
and  the  transaction  will  be  carried  out  by  the  Deutsche  Bank  and 
allied  institutions. 

The  Electricity  Supply  Co  ,  of  Berlin,  which  is  interested  in  a 
number  of  electricity  works,  has  just  made  an  issue  of  £500,000  in 
5  per  cent,  obligations,  which  will  be  redeemed  at  par  by  annual 
drawings,  commencing  in  1920  and  terminating  in  1949.  At 
present  the  company  has  an  ordinary  share  capital  of  £1,500,000, 
and  loans  amounting-  to  £954,000,  these  being  all  of  the  i{  per 
cent,  class. 

The  Rkenitk  Schvckeri  Co.  has  decided  to  increase  its  share 
capital  by  the  issue  of  £150,000  in  new  shares,  which  have  been 
taken  over  by  a  banking  syndicate  headed  by  the  South  German 
Discount  Co.  The  shares  are  to  be  offered  to  present  proprietors 
at  the  price  of  123  per  cent,  in  the  proportion  of  one  new  to  three 
existing  shares.  At  the  same  time  an  emission  of  5  per  cent,  bonds 
is  to  be  made  of  the  amount  of  £300,000,  redeemable  at  102  per 
cent,  in  25  years. 

The  A. E.G.  has  resolved  to  realise  a  financial  transaction 
indirectly  through  a  subsidiary  company.  Although  the  recently 
formed  A. E.G.  Schnellbahn.  which  is  to  be  constructed  between 
Gesnndbrunnen  and  Neukolln,  has  yet  to  be  commenced,  the 
parent  company  will  shortly  issue,  through  its  financial  syndicate, 
cumulative  preference  shares  for  £1,125,000,  and  £500,000  in 
ordioary  shares  of  the  new  high-speed  railway  company.  The 
dividend  coupon  on  the  preference  shares  will  be  guaranteed  by 
the  A. E.G.  at  the  rate  of  5  per  cent,  until  the  end  of  1923,  and 
from  the  beginning  of  1924,  when  the  new  railway  company  will 
assume  the  entire  responsibility,  the  rate  will  be  reduced  to  4  £  per 
cent.  The  A.E.G.  consequently  assumes  the  difference  of  £  per 
cent,  on  its  own  account  for  10  years,  or  a  total  of  5  per  cent,  for 
the  whole  period,  in  order  to  secure  a  speedy  realisation  of  the 
capital.  The  transaction  is  considered  to  be  unusual  in  connection 
with  an  undertaking  which  is  merely  in  an  initial  stage. 

The  Sudsee  Gesellschaft  fur  Drahtlose  Telegraphie,  of  Berlin, 
which  was  formed  in  1912,  for  the  purpose  of  establishing  a  wire- 
less system  in  the  South  Seas,  shows  a  loss  of  £740  through 
working  expenses  down  to  June  30th,  1913.  The  stations  are 
valued  at  £G3,000  on  a  paid-up  share  capital  of  £32,500,  and  loans 
of  £18,000  and  £16,500  have  been'  granted  by  the  German- 
Netherlands  Telegraph  Co.,  of  Cologne,  and  the  Berlin  Wireless 
Telegraphy  Co.,  respectively. 

The  Kabelicerk  Ihiislmry,  of  DuUburg,  after  allotting  £35,000  to 
depreciation  in  1913,  as  compared  with  £24,000  in  the  preceding 
year,  reports  net  profits  of  £48,000,  as  against  £23,000  in  1912.  It 
is  proposed  to  pay  a  dividend  of  16  per  cent,  on  the  capital  of 
£150,000,  as  contrasted  with  14  per  cent,  in  1912,  and  to  place 
£24,000  to  the  reserve  fund,  this  comparing  with  £5,700  in  the 
previous  year. 

The  Treuhand  Bank  fur  Elehtri.sc/ie  Industrie,  of  Berlin,  which 
is  a  financial  institution  originally  established  by  the  Felten  and 
Guilleaume  Co.,  and  now  also  associated  with  the  A. E.G.,  reports 
net  profits  of  £14,200  from  interest  receipts  in  1913,  as  compared 
with  £12,700  in  1912.  It  is  intended  to  distribute  4  per  cent,  on 
the  paid-up  capital  of  £312,500  out  of  nominal  capital  of 
£1,250,000,  thiB  rate  contrasting  with  3  J  per  cent,  in  the  previous 
year.  The  bank  is  shortly  to  be  developed  by  the  calling  up  of 
further  capital  and  the  acquisition  of  the  shares  held  by  the 
Felten  &  Guilleaume  Co. 

The  .Xorddevt.sclie.  Seekabelwerlte,  of  Kordenham,  whose  share 
capital  of  £300,000  is  held  in  equal  halves  by  the  German-Atlantic 
Telegraph  Co.  and  the  Felten  &  Guilleaume  Co.,  earned  gross 
profits  of  £53,000  in  1913,  as  contrasted  with  £82,000  in  the  pre- 
ceding year.  After  meeting  general  expenses  and  apportioning 
£24,000  to  depreciation,  as  against  £26,000  in  1912,  the  accounts 
exhibit  net  profits  and  balance  forward  amounting  to  £37, OCn,  as 
compared  with  £51,000  in  the  preceding  12  months.  It  is 
proposed  to  pay  a  dividend  of  5  per  cent.,  as  against  10  per  cent,  in 
1912. 

The  Elelttrocliemuche  M'crhe,  of  Berlin  and  Bitterfeld,  which 
belong  to  the  group  of  the  A. EG.  and  the  Zurich  Bank  fr r  Elec- 
trical Enterprises,  record  gross  profits  of  £84,000  for  1913  frcm 
manufacturing  and  dividends  received,  the  company  having  a 
working  community  of  interests  with  Ihe  Griesheim  Elektron 
Chemical  Works.  The  figures  compare  with  profits  of  £82,000  in 
1912.  After  defraying  general  expenses  and  settiDg  aside  £2,500 
for  depreciation  of  investments,  the  accounts  indicate  net  profits 
of  £61,000,  as  contrasted  with  £60,000  in  the  previous  year.  The 
directors  recommend  a  dividend  of  10  per  cent,  on  the  ordinary 
capital  of  £275,000,  being  the  same  rate  as  in  1912. 


Kalgoorlie  Electric  Power  and  Lighting 
Corporation,  Ltd. 

The  directors'  report  for  the  year  ended  December  31st,  1913, 
states  that  the  result  though  less  satisfactory  than  that  of  some 
previous  years  is,  when  considered  in  all  its  bearings,  not  unfavour- 
able. During  the  year  several  small  consumers  who  took  power 
at  a  somewhat  higher  rate  than  the  average  have  closed  down  and 
thus  the  power  sales  and  profits  show  a  decrease.  Contracts  have, 
however,  now  been  entered  into  with  new  consumers  which,  there 
is  good  reason  to  believe,  will  restore  the  company's  business  to 
the  previous  level  both  in  volume  and  profit.  After  providing  for 
payment  of  the  debenture  interest  and  the  full  dividend  on  the 
preference  shares,  and  placing  £3,000  to  the  reserve  for  renewals 
and  depreciation,  there  remains  to  the  credit  of  profit  and  loss 
account  £372  to  carry  forward.  The  small  cash  position  shown 
has  resulted  from  the  heavy  capital  expenditure,  amounting  to 
£9,618,  incurred  during  the  paBt  year  in  the  installation  of  the 
750-KW.  Parsons  turbo  generating  unit  and  other  plant.  With  a 
view  of  building  up  the  company's  financial  position,  and  to  make 
provision  for  the  debentures  which  fall  due  on  December  31st, 
1917,  the  directors  have  decided  to  reduce,  for  the  present,  the  rate 
of  dividend  on  the  preference  shares  from  6  percent,  to  4  per  cent. 
The  dividend  warrants  will  be  posted  to  the  shareholders  on  the 
lBt  prox.,  together  with  a  print  of  the  report  of  the  proceedings 
at  the  general  meeting.  The  new  unit,  the  Parsons  turbine 
referred  to  above,  is  working  satisfactorily,  but  as  it  was  in  opera- 
tion for  less  than  half  of  the  year  under  review  no  important 
benefit  was  derived  from  it.  The  company  has  now  sufficient 
machinery  for  all  the  business  including  a  reliable  stand- by  equip- 
ment. The  heavy  expenditure  for  new  plant,  which  during  the 
last  six  years  amounted  to  £62,120,  may  now  be  considered  at  an 
end.  The  plant,  machinery  and  buildings  have  been  maintained 
in  first  class  condition  ;  the  whole  of  the  machinery  works  with 
efficiency.  The  directors  report  the  retirement  from  the  board  of 
Mr.  R.  W.  Wallace,  K.C.,  and  place  on  record  their  appreciation  of 
his  services  as  chairman  since  the  inception  of  the  company.  Mr. 
G.  C.  Howard,  one  of  the  largest  shareholders  in  the  company,  has 
been  elected  a  director.  Mr.  Edward  Pope,  who  was  for  many 
years  vice-chairman,  has  been  appointed  chairman. 
The  annual  meeting  was  held  on  Wednesday. 


Eastern  Extension,  Australasia  and  China  Tele- 
graph Co.,  Ltd.— The  directors  have  declared  a  dividend  for  the 
quarter  ended  Decembpr  31st  of  2s.  Od.  per  ehare,  together  with  a 
bonus  of  4s.  per  share  (or  2  per  cent.),  free  of  income-tax,  making 
a  tatal  of  7  per  cent,  for  the  year  1913. 

River    Plate    Electricity    Co.,  Ltd.— For  the  year 

1913  the  net  revenue  was  £42,201.     A  dividend  of  lOpprcent.  on 
the  ordinary  stock  is  announced,  carrying  forward  £13,062. 

Rangoon  Electric  Tramway  and  Supply  Co.,  Ltd. — 

The  directors  recommend  a  dividend  of  6  per  cent,  on  the  ordinary 
shares,  carrying  forward  t 


Worcester  Electric  Traction  Co.,  Ltd.— The  directors 

report  that  the  total  revenue  for  the  year  1913  amounted  to 
£18,070,  as  compared  with  £15,771.  After  deducting  all  expenses 
chargeable  to  revenue,  includinga  provision  of  £2, 139  for  renewals, 
there  remains  £4,258,  plus  the  amount  brought  forward,  making 
£4,539  available  for  distribution.  The  directors  are  placing  to 
reserve  £1,000  ;  to  dividend  on  the  ordinary  shares  at  the  rate  of 
3£  per  cent,  for  the  year,  £3,339;  carrying  forward  £200.  The 
net  revenue  for  the  year  shows  an  increase  of  £1,633,  due  chiefly 
to  the  fine  weather  during  the  summer  and  to  the  operation  of 
additional  motor-omnibus  services.  The  agreement  with  the 
Corporation  of  Worcester,  under  which  the  Corporation  maintained 
the  whole  of  the  permanent  way  for  £450  per  annum,  was 
determined  on  December  31st  last. 

Swansea  Improvements  and  Tramways   Co. — The 

directors  report  that  the  total  revenue  of  the  tramways  under- 
taking for  1913  accounted  to  £69,683,  an  increase  of  £5,870.  The 
traffic  receipts  were  £67,169,  an  increase  of  £5.800.  After  deduct- 
ing all  expenses,  debenture  and  other  interest,  and  the  amount 
payable  to  the  Swansea  Corporation  in  respect  of  the  lines  leased 
from  the  Corporation  and  setting  aside  £7.500  to  the  renewals 
fund,  there  remains  a  surplus  of  £14,832.  The  directors  propose 
to  place  to  reserve  £4,000  and  to  pay  a  dividend  on  the  ordinary 
shares  at  the  rate  of  6  per  cent,  for  the  year,  carrying  forward 
£2,185.  Capital  expenditure  curing  the  year  amounted  to  £8,082. 
There  was  also  expended  during  the  year  £4,023  on  renewals  of 
the  permanent  way,  electrical  equipment  and  plant,  which  is 
charged  to  renewals  fund.  During  the  year  three  short  extensions 
of  the  lines  were  constructed  by  the  Swansea  Corporation. 

Cuba     Submarine     Telegraph     Co.,    Ltd.  —  The 

directors  report  that  the  total  receipts  of  the  1 2  months  ended 
December,  1913,  were  £38,491,  while  the  expenses  amounted  to 
£15,473,  leaving  a  balance  of  £23,017  plus  £7,931  brought  forward, 
giving  a  total  of  £30,949  to  be  dealt  with.  £3,500  has  been  placed 
to  the  pension  fund,  and  £4,000  added  to  the  general  reserve  fund, 
which  now  stands  at  £98,000.  Interim  dividends  were  paid  on 
October  23rd,  viz.,  at  the  rate  of  10  per  cent,  per  annum,  less 
inccme  tax,  on  the  preference  shares,  and  at  the  rate  of  6  per  cent, 
per  annum,  free  of  income-tax,  on  the  ordinary  t  hares.  The  above 
interim  dividends  absorbed  £7,800,  and  leave  £15  649,  out  of  which 
the  directors  recommend  the  payment  of  final  dividends  at  the 
same  rates,  making  total  dividends  for  the  year  of  10  per  cent,  on 
the  preference  shares,  less  income-tax,  and  6  per  cent,  on  the 
ordinary  shares,  free  of  incomt-lax,  the  balance,  £7,849,  being 
carried  f  jrward. 

Tramways  and  Light  Railways  Estates  Co.,  Ltd. — 

The  total  revenue  for  1913  was  £1,556.  The  available  balance  is 
£1,626,  and  it  is  to  be  appropriated  as  lollows  : — To  reserve,  £250  ; 
to  reduction  of  goodwill,  £100;  to  5  per  cent,  dividend  on  the 
shares,  £753  ;  leaving  to  be  carried  forward  £523. 

Tramways    and    General    Works    Co.,    Ltd.— The 

Financier  states  that  the  directors  have  declared  a  dividend  of  9d. 
j  er  share  of  6s.  for  the  year 
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firand  Berlin  Tramways  Co, 

Ihb  report  of  the  Qrottt  Barlin'er  Straisenbahn  A.O.  for  1018 
ahowH  a  decline  iii  the  growth  In  the  receipts  m  oompued  with 
the  preceding  year,  and  the  dividend  which  him  jmt  been  declared 
is  at  th«  rate  of  8  per  cent,  on  ordinary  share  oapital  of  66,004,000, 

this  contrasting  with  8j    per  cent,,  in    1912.      The    camber    Ol     DM> 

sengers  oarried  inareased  from  463,000,000  In   1919  to  166,000,000 

last  year  ;  the  number  of  oar-milee  run  also  advanced,  and  the  pro- 
portion of  working  expenses  to  receipt!  rose  from  66*66  per  cent,  to 
68T>4  per  cent,  in  the  two  yearn  respectively.  A  further  extension 
of  18'60  miles  In  the  mileage  took  place,  bringing.tho  total  length 
up  to  .'1<>7  miles  at  the  end  of  1918,  At  the  recent  general  meeting 
it  was  Htated  on  behalf  of  the  directors  that  the  undertaking  was 
exposed  to  considerable  competition  in  the  second  half  of  the  year 
from  municipal  tramwayB,  the  Omnibus  Co.,  and  the  Underground 
and  Elevated  Electric  Railway  Co.  Both  the  latter  had  entered 
the  best  thoroughfares  for  traffic,  and  the  effects  of  the  opening  of 
the  railway  company's  extension  rid  the  Alexanderplatz  to  the 
Schiinhauser  Allee  had  been  specially  perceptible.  Despite  the 
keenness  of  the  rivalry,  which  was  scarcely  likely  to  be  repeated  in 
the  future,  the  tramway  company  carried  41!, 000, 000  more  pas- 
sengers last  year  than  all  the  other  Berlin  traffic  undertakings 
combined,  and  the  reduction  in  the  second  half  was  merely  a  ripple 
on  the  surface.  It  was  only  necessary  to  proceed  with  the  regular 
development  of  the  tramway  system  in  order  to  equalise  the 
decline,  but  this  would  not  take  place  until  the  general  economic 
.conditions  and  general  building  activity  had  improved,  the  latter 
being  particularly  important  to  the  company.  Apart  from  these 
matters,  the  tramways  were  superior  to  the  electric  railways 
and  the  motor-'buses  in  material  points.  The  railways  were 
exceptionally  expensive  to  build,  and  would  remain  limited 
to  specially  remunerative  routes,  whilst  the  motor- 
'buses  had  to  reckon  with  substantially  higher  working 
expenses  than  the  tramways,  and  required  specially  paved 
roads.  On  the  other  hand,  the  tramways  possessed  the  advantage 
of  cheap  fares  and  season  tickets  and  the  lines  were  being  extended 
right  into  the  suburbs.  The  fall  in  the  receipts  had  not  been 
looked  upon  without  taking  action.  In  the  first  place  the  company 
had  acquired  omnibus  shares  to  the  extent  of  £200,000  ;  secondly, 
it  was  hoped  that  the  transport  regulation  against  excess  pas- 
sengers, which  exceptionally  prejudiced  the  company  as  compared 
with*the  electric  railway  and  the  City  Railway,  would  be  abolished  ; 
and,  in  the  third  place.it  was  proposed  to  construct  seven  new 
ring  lines  and  make  extensions  of  existing  lines  to  the  extreme 
limits  of  the  suburban  boundaries.  The  construction  of  the  lines 
was  as  good  as  assured.  The  company  did  not  undertake 
unremunerative  lines,  as  when  a  surplus  was  not  expected 
the  local  authorities  gave  the  assurance  of  large  contribu- 
tions. Discussions  had  taken  place  in  regard  to  the  acquisi- 
tion of  shares  in  the  Underground  and  Elevated  electric 
railway,  but  these  had  not  led  to  any  result.  As  to  the  sug- 
gested transport  service  for  light  goods,  the  opinion  of  forwarding 
agents  was  that  it  would  be  impossible  for  the  company  to  even 
realise  a  profit  of  8  per  cent,  on  the  business.  As  this  was  the 
percentage  which  had  to  be  paid  to  the  municipal  council,  the 
company  would  earn  nothing  if  the  branch  were  undertaken.  In 
conclusion,  it  was  mentioned  that  the  new  order  in  regard  to  the 
payment  of  fares  by  passengers  had  been  urgently  needed  as  the 
directors  estimated  the  loss  through  evasion  of  payment  by 
"bilkers"  at  £10,000  per  annum. 


Swiss  Electrical  Companies. 

The  Sociiti '■  Franco-Siiisse pour  V Industrie  Elect  riqve,  of  Geneva, 
which  is  an  investment  company,  reports  gross  profits  of  £110,000 
for  1913,  as  against  £104,000  in  the  preceding  year.  After  making 
provision  for  the  depreciation  of  securities  and  meeting  interest 
charges  on  the  loans  of  £931,000,  the  accounts  show  net  profits  of 
£63,000,  as  contrasted  with  £5G,000  in  1912.  It  is  intended  to  pay 
a  dividend  of  GJ  per  cent,  on  the  share  capital  of  £1,000,000,  this 
rate  comparing  with  5  per  cent,  in  the  previous  year. 

The  Motor,  A.O,  fur  Angewandte  EMttrizitat,  of  Baden,  which  has 
an  ordinary  paid-up  capital  of  £1,200,000  and  loans  of  £1,400,000, 
owns  various  supply  works  in  addition  to  being  financially  interested 
in  others,  the  latter  department  occupying  the  predominant  posi- 
tion. The  accounts  for  1913  indicate  net  profits  of  £91,000,  as 
compared  with  £66,000  in  the  previous  year,  and  the  directors 
recommend  a  dividend  of  7  per  cent ,  as  in  1912.  The  report  refers 
particularly  to  the  formation  of  the  Columbus.  Co.,  which  was  con- 
stituted in  1913  by  Swiss,  Italian  and  Argentine  financial  circles 
for  the  promotion  of  electrical  enterprises  in  transmarine  countries, 
especially  in  Argentina. 

The  report  of  the  Mel/trkitatx  Geselhchaft  Alioth,  of  Bade, 
whose  share  capital  of  £240,000  is  mostly  held  by  the  firm  of 
Brown,  Boveri  &  Co.,  of  Baden,  states  that  the  company's  work- 
shops in  Miinchenstein  had  been  disposed  of  to  the  latter  company 
in  return  for  paper  securities.  The  total  securities  in  portfolio 
now  represented  a  book  value  of  £300,000,  and  the  company  had 
consequently  assumed  essentially  the  character  of  an  investment 
company,  although  the  shares  chiefly  concerned  manufacturing 
companies.  The  accounts  indicate  net  profits  of  £13,000,  as  com- 
pared with  £18,000  in  1912,  but  as  no  provision  had  to  be  made 
for  depreciation  of  plant  in  1913,  it  is  possible  to  increase  the 
dividend  from  4  }  per  cent,  in  1912  to  5  per  cent,  for  last  year. 

The  Aluminium  Industrie  A.G.,  of  Neuhavsen,  states  that  the 
accounts  for  1913,  after  placing  £111,000  to  depreciation  as  com- 
pared with  £66,000  in  1912,  show  net  profits  of  £266,000,  as  con- 
trasted with  £183,000  in  the  preceding  year.    It  is  proposed  to 


pay  a  <  1  i  v  i  <  I  ■  | 

On)  mine  rate  an  in  1913,  and  to  allocate  out.  of  the  remaining 
balance   tin-  -nm    ol     >     1,000   to   the    fund  I      '•'    for 

I  hC  |  ni  DOSS  Oi   ■■  railnally  paying  in   full  the  -inciiHi  d  OBpitaJ  on  the 

ordinary  shares,  npon  which  60  per  cent,  baa  hither' 

Having  made  t hi  <  appropriation  tin  ommend  that  tbe 

amount    ol    B 104, 000     Loulil    be  transferred  from  this  fund,  which 

totals  £i09,oiiii,  lor  effecting  a  payment  of  10  i*'-r  cent,  on  the 
ordinary  shares  which  will  then  be  paid  to  the  extent  of  60  per 
cent.  In  addition  it  is  Intended  to  Increase  the  share  capital  to 
I  I  100,000  by  the  emirsion  of  further  ordinary  shaft  I  for 
£360,000,  which  will  be  offered  to  existing  shareholders.  The 
new  capital  is  intended  to  serve  the  pnrpoas  in  the  first  place  of 
strengthening  the  financial  position  of  tbe  undertaking,  and, 
pecondly,  to  extend  the  existing  plant  as  well  as  to  develop  the 
bauxite  mines  in  the  district  of  Bergheim,  Cologne. 


Itcrliii  Elevated  and  Underground  llailuay. 

The  report  of  the  GetflUchaft  fih-  Elektriiehe  //<»■/,  md  Unter- 
grund  Bahnen,  of  Berlin,  states  that  the  length  of  the  company's 
own  lines  increased  from  11  miles  in  1912  to  16'9  miles  last  year. 
If  to  this  mileage  is  added  that  appertaining  to  the  Schoneberg. 
Wilmersdorf  and  Dahlem  railways,  which  are  worked  by  the  com- 
pany, the  total  length  now  reaches  23'3  miles.  The  average 
receipts  per  passenger,  which  amounted  to  l'52d.  in  1912,  advanced 
to  1'5'ld.  in  1913.  The  accounts  show  the  following  results  for  tbe 
two  years  : — 

1912.  1918. 

Ordinary  share  capital       i'2,f>00,CC0        £3,000,0C0 

Gross  profits 319  000  3J5.C00 

Interest  on  loans 81,000  97,000 

Railway  redemption  fund 7,700  9,800 

RenewHl  fund 86,000  44,(00 

City  taxes        8,900  9,800 

Depreciation 8  600  8,600 

Net  profits  and  balance  foiward           ..        ..         17G.C00  184,040 

Dividend  percentage         6  6 

The  dividend  ispayableon  share  capital  amounting  to  £2,12o,000. 
At  tbe  recent  meeting  the  general  director  stated  that  the  organic 
rounding-off  of  the  system  owned  and  worked  by  the  company 
would  be  completed  by  the  supplementary  line  from  the  Gleis- 
dreieck  (Triangle)  to  the  Wittembergplatz,  which  was  in  course  of 
construction,  and  by  the  Frankfurter  Allee  line,  the  beginning  of 
which  depended  upon  the  widening  of  the  Landsberger  Strasse  by 
the  Municipal  Council.  At  the  request  of  certain  local  authori- 
ties, however,  the  company  had  prepared  schemes  for  making 
extensions,  and  negotiations  were  proceeding  with  other  authorities 
for  further  developments.  In  addition,  the  company  had  received 
sanction  to  establish  two  motor-'bus  services,  for  which  60  'buses 
had  been  ordered,  and  the  lines  would  be  opened  in  the  early 
future.  The  company  had  acquired  a  large  interest  in  the  Berlin 
Omnibus  Co.  The  number  of  passengers  carried  by  the  railway 
advanced  from  62,730,000  in  1912  to  71,530,000  last  year,  whilst 
the  level  line  transported  2,450,000  persons  in  1913,  as  compared 
with  2,240,000  in  the  preceding  year.  The  former  has  an  equip- 
ment of  226  motor  coaches  and  174  trailers,  and  the  latter  has  10 
motor-cars  and  7  trailers. 


Sunderland    District  Electric  Tramways,    Ltd.— 

The  report  states  (according  to  the  Fina-ncier)  that  during  the  year 
to  October  31st  a  scheme  providing  for  the  reduction  of  the  capital 
was  approved  by  the  shareholders,  and  sanctioned  by  the  Court  on 
March  17th  last.  This  scheme  has  been  given  effect  to  in  the 
accounts  now  submitted,  the  amount  provided  by  the  reduction  of 
capital  being  utilised  in  writing  off  various  items  of  expenditure 
which  had  accrued  and  which  were  not  represented  by  assets. 
After  providing  for  interest  on  the  prior  lien  bonds  and  the  first 
mortgage  debentures,  sinking  fund  instalment  and  balance  of 
receivership  expenses,  and  transferring  a  sum  of  £1,000  to  reserve 
account  for  law  coats,  &c,  there  remains  a  net  profit  of  £2,717. 
Of  this  the  directors  have  transferred  £2,000  to  reserve  account, 
leaving  £717  to  be  carried  forward.  In  order  to  maintain  an 
efficient  service  and  to  meet  additional  traffic,  16  new  cars  have 
been  purchased  and  put  into  service,  whilst  various  other  improve- 
ments have  been  effected  which  should  still  further  increase  the 
net  revenue.  The  traffic  receipts  for  the  past  year  show  an 
increase  of  £4,608  over  those  for  1912. 

Stratford-on-Avon  Electricity  Co.,  Ltd.— Mr.  G.  M. 

Bird  presided  at  the  annual  meeting  held  on  April  21st.  He  said 
that  the  sales  had  increased  by  £141,  but  the  expenditure  had 
advanced  owing  to  an  abnormal  outlay  on  engines  and  producers 
of  £182,  as  against  £59  in  1912.  They  were  recommending  an 
increased  dividend,  but  they  were  carrying  forward  a  smaller  sum. 
The  business  was  steadily  increasing,  and  for  the  last  quarter  of 
1913  they  sold  2,326  units  more  than  in  the  corresponding  quarter 
of  1912.  The  new  plant  would,  they  hoped,  be  sufficient  for  the 
next  five  or  six  years,  but  he  did  not  wish  them  to  expect  that 
they  were  going  to  get  an  increased  dividend  every  year.  They 
had  now  reached  4  per  cent.,  and  they  hoped  to  be  able  to  main- 
tain it.  They  ought  to  pay  attention  to  reserves  and  to  preliminary 
expenses.  Later  on  they  proposed  to  somewhat  increase  tbe  capital 
by  way  of  debentures.  They  were  seeking  power  to  raise  £3,000, 
but  they  would  not  want  more  than  £1,000  for  a  considerable  time 
to  come.    The  report  was  adopted. 

Chloride  Electrical  Storage  Co.,  Ltd.— According  to 

a  financial  paper  the  directors  recommend  an  ordinary  share 
dividend  for  the  year  of  10  per  cent,,  plus  a  bonus  of  10  per  cent. 
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La  Plata  Electric  Tramways,  Ltd. 

The  directors  in  their  report  for  the  year  1913  state  that  the 
average  total  length  ()f  single  track  constructed  and  in  opera- 
tion during  the  year  was  271  miles.  The  total  receipts  on 
revenue   ac  to  £62,324,   and   the  expenditure 

to  645,252,  leaving  £17,072.  After  providing  for  debenture 
stock  in tr.  i  -ind  charging  £1,141,  the  amount  pay- 

able in  respect  of  arrears  of  municipal  taxes  in  accordance 
with   the  decision  of  the  Su 

uce  of  Buenos  Aires,  and  making  farther  pi 
£200  for  bad  and  doubtful  debts,  there  remains  £10,732  which. 
with  £598  brought  forward,  leaves  a  balance  available  ot 
£11,330.  An  interim  dividend  of  £4,000  was  paid  on  the 
shares  in  October  last,  and  the  directors  now 
recommend  that  there  be  put  to  reserve  fund  £1,000;  a  balance 
dividend  on  the  prefei  ea  absorbs  £6,000,  and   tl 

is  to  be  carried  forward  £330. 


Mr.  W.  F.  Hamilton,  K.C.  (chairman),  presided  on  Tuesday 
at  Winchester  Ed  ,  over  the  annual  meeting. 

1  i  that  the  total  re  mpared  with  1912  Bhowed 

an  increase  of  £9,145,  and  the  expenditure  an  increase  of 
£1,977,  the  net  increase  <  I  ing  £7,168.     The  actual 

il  result  had  fallen  short  of  their  estimate  by  nearly 
000.  I  ofortunatelj  daring  the  latter  part  of  the  year  acute 
financial  depression  had  prevailed  in  Argentina  and  the 
country  generally,  and  La  Plata  in  particular  was  experiencing 
a  very  anxious  time.  Last  year  they  had  every  reason  to 
expect  that  the  proposed  new  shipbuilding  and  repairing  yard 
would  be  begun  at  Ensenada,  but  no  doubt  owing  to  the  state 
of  the  money  market,  they  had  been  disappointed.  Their 
prosperity  depended  upon  that  of  the  country,  and  therefore 
it  would  have  been  surprising  if  their  anticipations  had  been 
realised.    Their  managi  his  utmost  to  keep  down  ex- 

penses, but  in  bad   times  traffics  necessarily  decreased.     He 
i    mention    that    their    working    expen         i  ar-mile 

run  were  onlj  6.67d.,  which  was  lower  than  those  of  any  other 
tramway  system  with  which  he  was  acquainted.  The  current 
year  did  not  up  to  the  present  shew  any  improvement  in  the 
financial  position,  but  all  who  knew  Argentina  were  con- 
vinced that  the  set-back  was  only  temporary,  the  result  of 
over-speculation  in  land,  bad  harvests,  and  drought,  combined 
with  a  world-wide  stringency  of  money.     Th  went 

on  to  refer  to  thi  company's  share  of  Municipal  and  Govern- 
ment paving  carried  out  to  date.  Considerable  paving  had 
been  carried  out,  and  the  company's  share  to  date  might 
amount  to  some  £10,000,  which  they  would  liquidate  under 
the  Paving  Law  of  D  !  19  by  an  annual  payment  of 

6  per  cent,  for  interest  and  amortization  until  the  whole  of 
the  principal  sum  was  amortized.  They  had  registered  at 
Somei  the  Supplementary  Trust  Deed  for  the  balance, 

(£100,000)  of  the  authorised  amount  of  debenture  stock.  They 
had  under  consideration  the  issue  of  some  of  this  stock  to 
provide  for  their  requirements  and  pay  off  tb  loan. 

During  the  whole  of  the  year  they  had   had   the   Ensenada 
line  in  full  electrical  operation,  whereas  in  L912  that  line  only 
started  operation  on  23rd  September;  so  that  the  increase  in 
ral  traffic  e>  i  i  was  <  -.-plained  by  the 

nileage  run  on  tl    I  I  oder  Mr.  Valentine  Brown's 

able  I     it     cm  n  nt     in     1913    v 

out,  notwithstanding  the  increased  cost  of  coal  at  2J)2d. 
per  car  mile  run,  as  compared  with  2.19d.  in  1912,  and  he 
had  succeeded  in  training  the  men  to  reduce  the  consumption 
of  current  by  judicious  handling  and  running  of  the  cars. 
In  the  net  revenue  account  tin  re  was  a  charge  amounting  to 
£1.141  for  arrears  of  Municipal  taxes.  Their  concession  pro- 
vided for  an  entire  exempt  ion  from  taxation  whether  Pro- 
vincial or  Municipal  for  a  period  of  ten  years,  and  when 
accounts  were  presented  for  taxes  for  street  lighting,  cleaning, 
water  supply  and  drainage,  they  felt  it  incumbent  on  tl 
to  resist  them.  The  Supreme  Oourt  of  Appeal  of  the  Province 
of  Buenos  Aires  had,  however,  decided  that  these  taxes  were 
not  taxes  within  the.  meaning  of  the  exemption  under  their 
concession,  but  constituted  payment  for  services  which  they, 
in  common  with  else,  enjoyed.    The  Central  Argen- 

tine Railway,   th  estera    Railway,   and    the 

hern  Railway  had   also  fought  these  cases  like  them- 
selves and    lost   them.      'I  h  ed  it   would 
of   time   and    money    to   continue    fighting    them,    and    conse- 
quently they  had  paid  up  the  arrei  aes  amountin 
this  total  of  £1,111.     With  reference  to  their  action  against 
the  late  auditors,   pro;                           n   delayed   by   tie     | 
for  bringing  over  to  this  side  the  books  of  accounts  and  other 
documents   used    in    La    Plata,    and   by    the    pre]  Oi    the 
detailed    particulars    required    by    the    court.         \h! 
present    immediate    prospects    were    not    so    bright     as    they 
wished   them   to  be,   he  was  still   confident  of   the   futun 
the   company.      Owing    hi    thi 

«*n  Buenos  Aires,  the  overflow  must  find  its  way  to  La  Plafa, 
whilst  the  available  space  for  factories  of  all  kinds  was  prac- 
tically unlimited.  The  increase  of  population  that  this  must 
bring  would  nol  fail  to  benefit  the  company,  and  all  they  had 
to  do  was  to  keep  expenses  at  a  minimum  during  this  tem- 
porary depression.  No  man  was  more  alive  to  this  necessity 
than  their  present  manager,  whom  they  hoped  to  sfe  during 
the  coming  summer. 

Mr.   W.  T.   Western  seconded   the  motion,  and  the  report 
Was  carried  without  discussion. 


Johnson  k  Phillips,  Ltd. 

Mr.  Robert  W.  Black  well  presided  over  the  ninth  annual 
.    held  at   Winchester  House,    E.G.,    on  April 
23rd. 
In  moving  tl  l  of  the  report,  the  Chairman  said  the 

unts  showed  a  further  distinct  improvement.    'The  trading 
profit,    alter    providing    £7,341    lor    maintenance    of   plant, 
amounted  to  £33,175,  which  was  £4     i]   better  than  last  year, 
ding  the  balance  brought  forwaid  they  had  a  total  of  £3(3,491 
to   deal    with.      I  am,    tiny   must  deduct  directors', 

ttors'  and  trustees'  fees  £1,835,  debenture  interest  £8,910, 
debenture  amortization  66,477,  depreciation  on  machinery  and 
plant  £8,155,  and   inl  b  ml    ban    '  09       I  ai  re  re- 

mained a  balance,  which  it  was  proposed  to  carry  forward,  of 
£12,755.  Thi  ir  property  was  steadily  improving  in  value  and 
the  business  increasing  on  safe  and  conservative  lines.  Their 
turnover  had  largely  <  had  dropped  all  work 

which  was  not  really  productive  and  each  department  of  the 
bo  da  profit  on  the  year's  working.    Their  trading 

position  was  distinct!;,  an  Factor}  On  the  31st  December 
list,  sundry  creditors  and  bill  £94,311,  against  which 

was  owing  to  them  £107,855.  They  had  a  stock  of 
I  ;  and  work  in  progress  amounting  to  £159,546,  invest- 
ments of  £2,405.  and  cash  in  hand  £14,310.  Their  valuations 
had  bein  carefully  ami  conservatively  made  and  the  stock  was 
taken  at  less  than  marki  I  value.  During  the  past  year  they 
spent,  in  addition  to  the  manufacturing  plant,  £20,121,  which 
disbursement  was  essential  to  the  well-being  of  the  business. 
lie  had  repeatedly  called  their  attention  to  the  necessity  of 
improving  the  plant  and  bringing  it  up  to  date.  In  eight 
years  they  had  increased  the  property  account  bv  £63,000  and 
written  off  to  depreciation  £!7,000.  That  meant  £100,000 
spent  on  improving  the  earning  power  of  the  concern.  The 
original  issue  of  first  mortgage  debentures  had  now  been 
by  £49,541,  and  as  they  already  knew,  the  floating 
debt  of  the  company  was  last  voir  convi  i  ted  into  a  5  percent. 
'2o-year  debenture  for  £50,000.  He  appreciated  that  there 
might  be  a  natural  disappointment  that  the  Board  had  not 
proposed  a  dividend.  That  they  were  not  prepared  to  do,  but 
they  believed  that  on  the  next  occasion  they  met  a  dividend 
would  be  declared,  and  that,  thereafter,  the  shareholders 
might  expect  a  reasonable  return  upon  their  investment  with 
regularity  and  certainty.  In  general,  he  might  say  that  the 
business  of  their  company  was  being  well  maintained.  They 
had  an  ample  supply  of  work  at  fair  prices  which  should  keep 
their  shops  employed  for  a  great  part  of  the  present  year. 
Mr.  Thomas  Deuce  seconded  the  resolution. 
Mr.  W.  II.  Morgan  (shareholder)  said  that  several  com- 
panies carrying  on  work  and  business  similar  to  t'tiat  which 
they  were  doing  had  during  the  past  year  been  very  pros- 
pi  i  'lis.  ITe  hoped  the  trading  of  the  company  in  the  near 
future  would  be  more,  satisfactory  lo  ordinary  shareholders. 

The  CHAIRMAN  said  that  the  working  capital  had  unquestion- 
ably In  i  ii    in   efficient,  but  he  thought   (hat  taking   everything 
into  consideration,  those  deficiencies  had  now  been  put  right. 
The.  resolution  was  carried,  and  the  retiring  directors  were 
re-elected- 


Ghcsham  Electric  Light  &  Power  Co.,  Ltd. 

The  profit  for  1913  after  paying  all  charges,  including  interest 
on  debentures  and  temporarj  loans,  but  exclusive  of  depre- 
ciation, amounted  to  £922.  Depreciation  6300  and  opposition 
to  gas  company's  hill  £20,  leave  9595  plus  £2,047  brought  for- 
waid, making  £2,642.  A  dividend  at  the  rate  of  4  per  cent. 
per  annum  absorbs  £600,  leaving  to  be  carried  forward  £2,042. 
The  gross  earnings,  exclusive  ol  profits  on  wiring,  show  a 
steady  increase,  as  follows:— 1911  B4.062;  1913, 

[36.    For  each  of  these  years  4  per  cent,  dividend  has  been 

1 1.    This  is  vers   sati  Eactory  progress,  but  as  long  as  the 

any's  operations  are  confined  to  the  limited  area  of 
Chesnam  itself  any  considerable  increase  in  these  figures  can 
hardly  be  expected.  The  company  has  obtained  provisional 
rs  for  the  rural  and  urban  districts  of  Heme]  Hempstead, 
the  rural  and  in  ban  districts  of  Berkhamsted,  and  the  rural 
district  of  Ann  i  sham,  and  allusion  has  previously  been  □ 
to  thi  of  carrying  out  the  extensions  which  will  be 

required  to  supply  these  districts.    The  time  has  now  arrived 
de  a  it  iff  elicit   to  these  powers,  and  the 

directors  have  ma  ments  for  the  temporary  financial 

a    i  tanei    t  carrying  out  the  work.    The  expendi- 

ture now  at   £10,000,  which  will  bring 

the  capital  expenditure   to  approximately  £44,822.      A    con- 
rable  portion  of  the  capital  expenditure  lias  hitherto  been 
.id  il    Ii.    i   mporary  loans,  bills   i  I   amounts 

tiding  on  opt  n  ai  ;  here. 

In    order    to     provide     a     sufficient    sum    to   discharge   these 
liabilities,   I  required  under  the.  new 

tee  l  be  finances  of  the  company  on 
tisfactory  footing,   the  directors  have   decided   to  in- 
i        iii  debenture  issue  (now  Btanding  at  £10.000) 
by  a  15,000,  making  (he  total  debenture 

000  bearing  interest  at  the  rate  of  5  per  cent,  per 
annum.     T  expenditure  on  buildings,  mains,  plant, 

1 ;'_.  will  constitute  nn  ample  security  for  this  issue. 
rliie  annual   meeting  was  held  on  April  17th  at  Hamilton 
House,  Victoria  Embankment,  E.C. 
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Indo-European  Telegraph  Co.,  Ltd. 

ting  was  held  on  'i  a<  i  ij .  at  18,  I  M  ; 
Street,  E  1 1  .  Sir  1  [erberl  Tritton  in  the  ch  1 

in   propo  ling   the  adoption  of  the  repi  ■  Elbo.  Ebv. 

p.  707),  the  1  11  iibman,  afti  r  r<  [erring  with  n  gret  1-'  thi 

the  company  had  Busti id   throuj  !.  tb    death  of  ] 

'""  Ber<  abi  rg  Gi     ler,  who  had  I  r  oi   the  1 rd 

for  3S  years,  proceeded   to  review  the  compa 
during   the  pa  t  y<  ai       1  hej    had   pleaeun  .  hi 
nouncmg  thai   the  additionaJ  wire  throughout  the  comp 

system,  via.,  from  their  I  ondon    ti d  to  Teh<  ran  in  Pen  ia>, 

«i 1   an  a<  oomplished  fact.   Furtbi  1 ,  thi    ■..  in    »ould    hi  rtlj 

be  linked  up  with  an  additionaJ  win   1 Teheran  to  Kara*  in 

fto  be  ]'i(.\  ided  by  the  tndo  Europ  an   d  li  [raph  1 !  p  u  tment) 
by  the  route  of  the  <  tentral  Persian  line,  and  th< 
[ndo   would   thus  receive  a  very    important  addition    to    its 
carrying  capacity  for  nil  classes  of  traffic.    The  traffii    receipi  1 
bed  fallen  trom  the  very  high  level  touched  during  L912,  and 
this  was  only  in  accordance  with  anticipation.     Tariffs  with 
certain  places  in  the  Far  Mast  had  been   reduced,  and  the 
class    of    "deferred"    and     "Press"   telegrams    gave    ever- 
increasing  facilities  for  communication  in  plain  language  at 
cheap  rates.     He  could  wish  that  then:  ontpayments  to 
governments  decreased  in  proportion.     During  the  year  under 
review,   the  managing  director  made   a   tour  of   inspection   of 
the  line,  and  they  felt  much  indebted  to  him  for  having  under- 
taken tins  arduous  task-.     The  additional  wire  was  in  course 
of  erection,  and  he  was  able  to  check  the  rate  of  progress  and 
report  upon  the  line  as  altered.     The  work  was  carried  out 
to  schedule  time  and  a  minimum  of  disturbance  was  caused 
to  the  working.    Mr.  Wecke,  the  company's  chief  engineer  in 
Odessa,  deserved  great  credit  for  the  perfection  of  the  arrange- 
ments— no  easy  task  when  one  took  into  account  the  packing, 
shipping,  and  overland  transport,  the  facilities  for  which  w<  re 
m  many,  cases  primitive  and  the.  labour  anything  but  skilled. 
Their    managing    director    inspected    the    relay-    and    control- 
stations,  and  found   the  property  owned  by  the  company  to 
be  in  good  repair.    The  new  maintenance,  offices  and  quarters 
in  Odessa  were  substantially  built  and  should  appreciate  in 
value.     The  same  applied  to  the  office  and  quarters  built  in 
Suchum,  where  they  had  a  relay-station.     Experiments  were 
being    made    with    new    apparatus    for    improved    automatic 
transmission,  and  so  far  as  the  experiments  had  gone   they 
had   proved   most   satisfactory.      In   all   probability   the   new 
through  wire  would  be  equipped  with  this  apparatus,  and  if 
the,  anticipated  speeding-up   was  realized,   the  system   would 
be  generally  adopted.    Turning  to  wireless  telegraphy — a  very 
absorbing   subject   to   many  of   them   in   these   days — and   in 
particular  to  the  Galletti  system,  in  which  they  were  person- 
ally interested,  there  was   no  need  to  remind  them  that    the 
directors,  when  this  system  was  first  brought  to  their  notice, 
felt  that  it  would  not  be  wise  on  their  part  to  ignore  it,  par- 
ticularly  having  regard  to  the  friendly   attitude  adopted   by 
the  French  Government  towards  the,  inventor.     They  decided 
therefore  to  give  it  a  full  trial  by  forming  a  private  company 
to  acquire  the  patent  rights  and  to  carry  out  the  necessary 
experiments.    This  company — Galletti's  Wireless  Telegraph  and 
Telephone  Co.,  Ltd. — was  controlled  entirely  by  the  Indo  Com- 
pany, not  only  in  direction  and  management,  but  in  respect 
also  of  the  proprietorship  of  the  shares,  a  majority  of  which 
were,  and  always  would  be,  in  the  bands  of  the  Indo  Com- 
pany.    The  primary  and  inherent  advantage  claimed  by  the 
Galletti  system,   working  as  it  did  with  continuous  current, 
was  that  electric  energy  could  be  superimposed  to  any  desired 
extent  in  order  to  cope  with  the  magnitude  of  the  task  in 
hand,  and  the  directors,  therefore,  were  encouraged  to  work 
up  the  system  to  the  ultimate  goal,  not  only  of  transmission 
across   the   Atlantic,    but  of   automatic  reception   on   slip,   of 
messages  over   the   same   distance.      This    was,   of   course,   a 
very  arduous  task,  and  they  would  bear  in  mind  that,  how- 
ever     promising   and  even   perfect   a   system   might   be,    its 
adaptation  to  commercial  purposes  was   necessarily  a  lengthy 
process.    The  choice  of  a  high  power  station  for  transmission 
was  practically  decided    for    the    Galletti    Company   by   the 
French  Government,  which  showed  its  interest  in  the  system 
by  placing  at  the  disposal  of  Mr.  Galletti  not  only  a  site  on 
the  eastern  frontier  of  France,  but  an  aerial  complete  on  an 
exceptionally   large   scale,    together   with   facilities   for  a  full 
supply  of  continuous  current  at  the  necessary  high  voltage. 
These  facilities  seemed  to  carry  them  as  directors  of  the  Gal- 
letti Company  far  on  the  way  to  success,  but  they  had  not 
yet  thoroughly  satisfied  themselves  that,  with   the  means  at 
their  disposal,    they   were  justified  in   saying   that  they  had 
absolutely    solved    the   problem    of   automatic   wireless   trans- 
mission and  reception    by  the  system  on   a  commercial    basis 
over  so  long  a  distance  as  4,000  miles  (the  length  of  the  route 
over  which  they  were  experimenting).     They  had,  however, 
thoroughly    tested   the   system   over   shorter   distances   up   to 
500  miles*  with   success.      Wireless  transmission,   in  order  to 
be  commercially  useful,  must  not  only  cover  long  distances, 
but   must   do   so   at  high   speed   and   with   accuracy.      Those 
conditions  were  not  satisfied  as  to  reception   by   the  use  of 
the   telephone,    nor   as   to   sneexl   by   the   existing    method   of 
hand  transmission.    Automatic  methods  must  therefore  be  used 
at  each  end.     Wireless  transmission  by  Wheatstone,  Baudot, 
or  other  automatic  transmitter  at  high  speed  was  not  such  a 
difficult  task,  but  the  reception  on  slip  of  a  current  which,  as 
received,  was  infinitesimal   as  compared   with    that  put  into 
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•share,  £17,000,  bot  lax.     'lhe\ 

i>i"\  ide  out  of  profit  630,000  for  the  further  dev<  lop 
Galletti  system,    'liny  again  recommended  a  special  di  I 
tii hi  out  of  interest   upon   certain   jnv< 
accounts  of  l.js.  per  share,  free  of  tax,  carrying  forward  El 
to  the  credit  of   1914.     They  would   probablj    expect   hi 
say  a  few  words  with  regard   to  the  general  prospects  oi 
Indo  Companj   limine  id,    year  phi      \^  \u.  ;rAI\  already  in- 
formed  them,   tin  ill     had    been    reduced   in   many  directions, 
and  though  it  was  difficult  1  r  the  complete  twelve 

months,  it  looked  as  if  those  reductions,  taken  in  conjunction 
with  a  reduction  in  the  tariff  to  India  fiom  2s.  to  Is.  8d.  per 
word,  which  would  be  in  force  from  the  1st  .May,  would  be 
likely  to  lead  to  a  decrease  in  their  traffic  receipts  in  the  near 
future.  In  conclusion,  he  would  point  out  that  the  directors 
had  so  husbanded  the  resources  of  the  company  that  the  assets 
as  shown  in  the  balance  sheet,  not  only  had  suffered  no  shrink- 
age during  the  last  few  years,  but,  apart  from  the  difficulty 
of  depreciation  of  securities  over  which  they  had  no  control, 
actually  showed  an  increase  in  value. 

Sir  William  R.  Brooke  seconded  the  motion. 

Replying  to  a  shareholder,  the  Chairman  said  that  the  com- 
pany would  give  early  and  careful  consideration  to  the  sugges- 
tion of  splitting  up  the  £25  shares  of  the  company  into  £5 
shares.  When  the  £25  share  was  fixed  upon  the  £0  share  was 
hardly  known.  Ife  must,  however,  remind  the  shareholders 
that  the  position  was  not  quite  so  simple  as  it  might  appear  at 
first  sight,  for  they  had  a  very  unusual  provision  in  the  com- 
pany of  having  shares  to  bearer,  which  were  instituted  at  the 
formation  of  the  company  in  accordance  with  Continental 
practice. 

The  report  was  adopted. 


Calcutta  Tramways  Co.,  Ltd. 

The   annual   meeting   was   held  on   April  22nd,    at   1,  Queen 
Victoria  Street,  E.C.,  Mr.  E.  C.  Morgan  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Elf.C.  FiEV.,  p.  G66)  said  that  the  year  1013  constituted  a  record 
in  the.  history  of  the  company.  There  had  been  added  to  the 
capital  expenditure  ±'6,239,  which  was  represented  by  the 
cost  of  the  freehold  land  at  Shambazar  acquired  for  the  turn- 
ing loop,  new  plant  installed  at  the  power  house,  for  lighting 
purposes,  six  new  trailer  cars,  and  sundry  workshop  plant. 
Tin;  traffic  receipts  made  a  fresh  record,  the  increase  over  last 
year  amounting  to  over  £10,000,  directly  attributable  to  the 
continued  steady  growth  of  the  Company's  business.  This 
excellent  result  was  obtained  despite  the  adverse  effect  of  an 
abnormal  rainfall  in  June.  It  must  also  be  recollected  that 
this  was  the  first  year  to  elapse  since  the  transference  of  the 
Capital  to  Delhi.  .-  Taking  next  the  expenditure,  there  was 
an  aggregate  decrease  of  £6,523  as  compared  with  last  year. 
This  "was  due  to  reductions  in  power  expenses  under  fuel, 
attributable  to  the  general  improvement  in  the  condition  of 
the  Nonapookur  plant,  and  under  maintenance  and  repairs 
materials,  consequent  on  the  extraordinary  expenditure  in- 
curred on  the  overhaul  of  the  plant  in  the  previous  year.  In 
consequence  of  the  continued  expansion  of  the  company's 
business  it  became  necessary  to  reinforce  their  feeding  system 
in  the  city  ana.  and  with  this  object  they  had  now  put  in 
hand,  under  a  scheme  proposed  by  their  joint  manager  and 
chief  engineer.  Mr.  Allen,  the  installation  of  a  rotary  con- 
verter sub-station  at  Dalhousie  Square,  and  it  was  to  provide 
for  the  expenditure  in  connection  with  this  scheme  that  an 
opportunity  was  taken  of  issuing  the  balance  of  the 
preference' shares  referred  to  in  the  report.  The  Calcutta 
Improvement  Trust  was  still  considering  various  schemes  for 
the  general  improvement  of  the  city,  but  they  understood  that 
no  definite  work  had  yet  been  decided  upon. 

Sir  Henry  KiMBEB  seconded  the  motion  and  the  report  was 
adopted. 

Replying  to  a  vote  of  thanks,  the  CHAIRMAN  said  that  the 
directors  had  considered  the  question  of  the  interim  dividend 
and  they  thought  it  best  to  keep  it  at  its  presait  rate,  and 
so  practically  assure  it,  and  to  make  the  large  payment  at 
the  final  declaration. 
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STOCKS    AND    SHARES. 


Tuesday  Evening. 
Events  abroad  and  in  the  Stock  Exchange  move  so  rapidly  that 
prices  are  hard  put  to  it  to  keep  pace  with  them.  So  that,  on  one 
day,  there  may  be  hot  and  cold  markets,  buoyancy  and  flatness, 
cheerfulness  and  profound  despondency.  Whither  the  Mexican 
maze  will  lead  the  world  at  large  no  man  pretends  to  do  more  than 
guess.  Stock  Exchange  prices  are  at  the  mercy  of  every  cable- 
gram, and  in  the  kaleidoscope  of  the  Mexican  situation  the  fertile 
brain  of  the  inventive  journalist  in  New  York  finds  abundant  scope 
for  variegated  colours. 

At  home  the  gravity  of  the  political  situation  was  deemed  to 
have  become  so  much  the  greater,  of  course,  in  consequence  of  the 
gun-runniDg  affair  at  the  end  of  last  week.  The  Stock  Exchange 
politically,  as  everybody  knows,  is  largely  Unionist ;  and  there  was 
much  banter  of  the  few  Liberals  at  the  way  in  which  the  Govern- 
ment had  been  outwitted.  This  over,  it  was  admitted  that  the 
challenge  to  the  Government  had  complicated  matters  even  worse 
than  before,  and  a  sharp  fall  in  the  price  of  Consolp,  with  a  good 
deal  of  pressure  to  sell  Home  Railway  stocke,  was  the  consequent 
financial  reflection  of  the  whole  business.  Rumours  of  an  early 
dissolution  were  in  circulation  on  Tuesday,  and  although  dis- 
credited, they  had  the  (fleet  of  e-temming  the  tide  of  realisations. 

Home  Railway  stocks  are  flat,  though  well  above  the  worst, 
because  it  is  argued  that  any  open  rupture  in  the  North  of  Ireland 
would  spell  serious  loss  of  traffic  to  the  great  carrying  lines  of  this 
country.  The  investor  is  evidently  alarmed,  for  he  has  been  selling 
his  steam  stocks  eagerly.  With  them,  there  have  gone  down  the 
prices  of  the  Undergrounds,  Districts  and  Metropolitans  being 
affected  with  the  rest,  though  any  through  connection  between 
the  Inner  Circle  and  Ulster  it  would  beat  even  a  jobber  to  explain. 
Indirectly,  the  tension,  combined  with  the  war  fears,  is  tending 
already  to  bring  about  a  hardening  of  discount  rates  in  the  money 
market,  which  signals  to  holders  of  all  securities  that  they  must  be 
at  least  prepared  to  see  prices  go  lower.  London  and  Suburban 
Preference  fell  I,  and  London  United  Tramways  Debenture  is 
2  points  lower. 

The  falls  in  Mexicans  progress  from  bad  to  worse.  Sharp 
rallies  occurred  on  Monday,  upon  the  idea  that  the  United  States, 
General  Huerta  and  the  Latin-American  Republics  might  hammer 
out  some  way  of  peace  which  could  be  trodden  by  the  first  two. 
Consideration  of  the  position,  however,  persuaded  men  that  the 
time  for  shouting  had  not  yet  come.  Buyers  declined  to  be 
tempted  into  the  markets,  and,  accordingly,  prices  fell  back  of 
their  own  weight.  It  will  be  noticed  from  the  pageB  over- leaf  that 
the  slump  since  last  we  wrote  has  been  substantial.  It  may  be  of 
interest— melancholy  enough,  truly — to  compare  existing  quota- 
tions with  those  of  three  months  ago,  since  the  table  displays,  in 
more  graphic  fashion  than  mere  word-painting  can,  how  great  has 
been  the  shrinkage  in  values  : — 

Price. 

8toek8  or  chares.  Feb.  2nd.  Now.  Pall. 

Mexico  Tramways  Common  774  f3J  14 

do.        1st  Mort.  Bonds       87£  7i*  14 

do.        6  p.c.  Mort.  Bonds 87"  70"  17 

Mexican  Electric  Light  Bonds 72  60  12 

Mexican  Light  and  Power  Common       . .         . .        624  S7  15J 

do.  Preferred 87J  654  22 

do.  1st  Mort.  Bonds 84*  71  184 

do.         2rd  Mort.  Bends 72"  61*  lt'J 

Monterey  6  p.o.  Debenture 664  60§  16" 

The  Mexican  Northern  Power  Company  proposes  to  create 
,'i  million  dollars  6  p.c.  prior  lien  30-year  gold  bonds,  and  the  terms 
will  have  to  be  attractive  at  a  time  like  this  ;  the  Company's  5  p.c. 
first  mortgage  bonds  now  stand  at  20  to  25. 

Brazilian  Tractions  dropped  6,  and  the  Preference  fh&res  fell 
back  to  96.  Para  Electric  Railways  are  steady,  but  falls  have 
occurred  in  the  bond  issues  of  the  Rio  Trsmways  and  the  Sao 
Paulo  Tramways.  Canadian  General  Electric  have  been  flat,  acd 
Shawinigan  Water  fell  2.  Vera  Cruz  Debenture  stock  is  nominally 
unchanged  at  88.  Kalgoorlie  Electiic  Preference  fell  ■&,  on  the 
proposal  to  scale  down  the  dividend  from  (i  per  cent,  to  4  per 
cent.,  and  Kalgoorlie  Tramways  "  A  "  Debenture  stock  is  a  point 
lower.  This  market,  like  the  rest,  is  agitated  and  tender.  The 
Anglo-Argentine  Tramways  group  keeps  very  steady,  and  the 
chairman,  at  the  meeting,  6tated  that  the  Buenos  Ayres  Municipal 
Council  had  recently  declined  to  grant  any  concessions  for  the 
motor-cmnibus  competition  that  bad  been  suggested.  Gross  receipts 
for  the  current  year,  he  added,  showed  an  increase  of  £20,814  up 
to  March  31st  last. 

In  the  Electric  Supply  group  a  small  demand  for  Folkestones 
raised  the  price  10s.,  and  Hove  shares  keep  steady  at  8 J.  The 
London  group  is  uninteresting  ;  small  falls  in  Metropolitan  St. 
James's  and  Westminster  Preference,  with  J  rise  in  London  Pre- 
ference, are  the  only  noticeable  changes.  South  Metropolitan 
Debenture  stock  moved  up  to  the  neighbourhood  of  par.  Urban 
and  Edmundson's  both  eased  off  to  8s.  9d.  middle.  A  drop  of  10s. 
in  City  of  London  Ordinary  was  due  in  part  to  sales  by  holders 
who  required  money  to  finance  other  obligations.  The  Rangoon 
Electric  Tramway  ard  Supply  Company  has  raised  its  dividend 
from  5  per  cent,  to  6  per  cent.,  and  the  Melbourne  interim  dividend 
is  advanced  from  4  per  cent,  to  5  per  cent,  for  the  half-year. 

The  Manufacturing  list  is  noteworthy  for  a  further  rise  in 
Brush  Debenture  stocks,  the  Firsts  gaining  8  and  the  Seconds  1. 
On  the  other  hand,  Willans  &  Robinson  Preference  fell  to  484,  a 
drop  of  4  points,  upon  the  issue  of  a  report  which  the  market 
regarded  as  unsatisfactory.  Castner-KellnerB  are  better  to  a  slight 
extent,  and  the  improvement  in  Babcock  &  Willcox  is  well  held. 
Rubber  shares  receded  Btill  further  with  the  price  of  the  material, 
the  latter  going  back  to  nearly  half  -a-crown  p«r  lb. 


Marconis  slumped  to  2  J  at  one  time,  recovering  later  to  3,  the 
selling  having  the  character  of  forced  realisations.  The  subsi- 
diaries have  receded  as  well,  and  the  Preference  shares  show  a  loss 
of  10s.  on  the  week.  Anglo-American  Telegraph  Deferred  lost  i, 
in  spite  of  the  declaration  of  the  usual  quarterly  dividends  on  the 
other  stocks  ;  the  Preferred  stock  is  \  better.  Eastern  Extension 
Telegraphs  are  amongst  the  few  to  show  a  rise,  having  a  gain  of 
5b.  to  their  credit.  West  India  and  Panama  Telegraphs  second 
preference  declined  to  8  J  in  consequence  of  the  American -Mexican 
outbreak. 

American  Telephone  and  Telegraphs  weakened  on  sales  from 
across  the  pind.  Mackay  Common  improved  a  little.  The  Globe 
issues  remain  very  steady. 

We  understand  that  an  issue  of  £55,000  6  per  cent.  First  Mort- 
gage Debentures  at  99  is  projected  by  the  Jersey  Electrio  Lighting 
and  Power  Co.,  Ltd. 


MARKET     QUOTATIONS, 


It  should  be  remembered,  in  making  use  of  the  figures  appearir  g 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstance b. 


Wednesday.  April  29th. 

CHEMICALS.  Ac. 

Latest 
Prioe. 

Fortnight's 
Ino.  or  Deo. 

m  Acid,  Hydrochloric           .. 

per  cwt, 

6/- 

22/- 

#- 

per  lb. 

aga. 

.. 

per  cwt. 

6/6 

42/. 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£29 

£1  lb' dec. 

„ 

£6  6 

a  Bisulphide  of  Carbon      ..        .. 

M 

£18 

,, 

£17  10 

„ 

£21  15 

6s.  dec, 

„ 

£30  10 

a      „     White  Sugar         ..        .. 

„ 

£28 

„ 

£82 

,. 

per  gal, 

2/6 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

S^d. 

.. 

a  Potash,  Caustio  (88/90  %) 

per  ton 

£22  10 

,. 

per  lb> 

8*d. 

.. 

a        „       Perchlorate 

„ 

Bid, 

a  Potassium,  Cyanide  (98/100  %) . . 

„ 

7*d. 

(for  mining  purposes  only) 

per  cwt. 

75/- 

## 

a  Sulphate  of  Magnesia      . .        . . 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers      . . 

„ 

£8  10 

a        i,        Recovered        ..        .. 

„ 

£6  10 

a        i,        Lump 

„ 

£5  5 

6s.  inc. 

a  Soda,  Caustio  (white  70/72  %)   . . 

„ 

£10 

per  lb. 

BBd. 

,# 

per  ton 

£2  5 

,. 

a  Sodium  Bichromate,  oasks       . . 

per  lb. 

Bd. 

•• 

METALS.  Ac, 

h  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£86 

b           „           Wire,  in  ton  lots ) 
(1  to  14  8.W.G.)  J 

1. 

£1G7  6  8 

£4  18  4  dec 

b          ,,          Sheet,  in  ton  lots   . . 
p  Babbitt's  metal  ingots     . . 

„ 

£112 

„ 

£60  to  £221 

c  Brass  (rolled  metal  2*  to  12'  basis) 

per  lb, 

7|d. 

id. 'dec. 

c      „     Tube  (brazed) 

„ 

9§d. 

c      „         „     (solid  drawn)          .. 

„ 

7la, 

Jd.  dec. 

„ 

Tid. 

Jd.  dec. 

c  Copper  Tubes  (brazed)     . .        . . 

„ 

9|4 
9fd, 

Jd.  dec 

c       n          H      (solid  drawn)      . . 

„ 

Jd.  dec 

g       H      BarB  (best  selected)      .. 

per  ton 

£80 

i!2  dec. 

M 

£80 

£2  dec 

M 

£80 

£i  deo. 

d       „       (E lee troly tic)  Bars 

„ 

£66  5 

£1  16  dec. 

d                        „           Sheets 

„ 

£84  5 

£1  15  dec 

d       „                 h           Rods 

„ 

£71  15 

£1  16  dec 

d       „                 „           H.C.  Wire 

per  lb, 

Bid. 

Id.  dec. 

M 

4/8 

M 

4/- 

n  German  Silver  Wire       ..        .. 

M 

1/10 

„ 

7/- 

b  India-rubber,  Para  fine  . .        . . 

„ 

2/114 

Jd.  dec. 
Id.  inc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

61/- 

„    Wire,  galv.  No.  8,  P.O.  qual, 

„ 

£14 

„ 

£19  to  £19  5 

10s.  inc. 

m  Manganin  Wire  No.  28  ..        .. 

per  lb, 

6/6 

per  bol, 

£7 

e  Mioa  (in  original  oases)  small  . . 

per  lb. 

6d.  to  Bs. 

,. 

e      „                 h            m      medium 

„ 

8/6  to  6/- 

#. 

e     „               ii            »      large   .. 

„ 

7/6  to  11/- 

.. 

o  Nickel,  sheet,  wire,  &o 

„ 

8/6  to  4/6  nom 

p  Phosphor  Bronze,  plain  castings 

„ 

1/1  to  1/84 
1/0|  to  1/2 
1/24  to  1/61 

p         „            „    rolled  bars  ft  rods 

„ 

ss 

p         .,           „  rolled  strip  ft  sheet 

„ 

per  or., 

186/- 

d  81 1  id n m  Bronte  Wire      .. 

per  lb. 

lOgd. 

., 

r  Steel,  Magnet,  in  bars      ..        .. 

g  Tin,  Block  (English) 

per  ton 

£66 

„ 

£168  to  £159 

£8  dec. 

n    „     Wire,  Nos.  1  to  16    .. 

per  lb. 

2/4 

p  White  A nti-f rlotion  Metals 

per  ton 

£44  to  £194 

k  Zinc,  Sh't  (Vieille  Montagne  bnd.) 

" 

£26  12  6 

Quotations  supplied  by— 


a  G.  Boor  ft  Co. 

b  The  British  Aluminium  Co.,  Ltd, 
c  Tbos.  Bolton  ft  Sons,  Ltd, 
d  Frederick  Smith  ft  Co. 
e  F.  Wiggins  ft  Sons. 
f  Indla-Rubber,   Gutta-Perohl    and 
Telegraph  Works  Co.,  Ltd, 

{James  ft  Bhakspeaiei 
Edward  Till  A  Co, 


/  Boiling  ft  Lowe, 

*  Morris  Ashby,  Ltd, 

/  Richard  Johnson  ft  Nephew,  Ltd, 

m  W.  T,  Glover  ft  Co.,  Ltd. 

o  P.  Ormiston  ft  Bona 

o  JohnBon,  Matthey  ft  Co,,  Ltd 

r  W,  W,  Dtnnli  ft  Qo, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.-HOME. 


Bath  Trams,  Prof.  Ord 

Do.    6%  Prof 

Do.    44  %  Dob 

Brit.  Eloo.  Trao.,  6  %  Prof. 
Do,        Do.  Deferred 

Do.  6  %  Cum.  Pr'f. 

7%Non-Cum.  Pr'f. 
6  %  Perp.  Deb.     . . 
41%2ndDeb. 
Central  London  Railway,  Ord. .. 
Do.    Gtd.  Assented 

Pref 

Gtd.  Assented      . . 

Do.    Def 

Do.    Gtd.  Assented 

Do.    4  %  Deb 

City  &  S.  London,  6%  Pref.,  1391 
Do.        Do.  1896      .. 

Do.        Do.  1901      .. 

Do.        Do.  1903      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.     44  %  Deb 

Isle  of  Tbanet  Trams,  6  %  Pref. 

Do/ 4  %  Deb 

Lancashire  United,  6  %  Deb,    . . 
London  and  Suburban,  Ord. 
Do.  Do.    6  %  Cum.  Pref. 

Do,  Do.    4J  %  1st  Deb.  . . 


Do. 
Do. 
Do. 

H,i. 


I'M. 

Do. 


kid 
100 

11)0 
llll) 

100 

100 
KM! 
100 
100 
100 

11)1) 

100 
100 

100 


100 
100 


1 

LOO 


Dividends 
for 


Closing 
Quotations 
April  -wtli. 


70  —  75 

ir,4-  174 
«4-  HJ 
ph  —  92 

66  —  59 
98  —  95 
7»  —  82 
57  —  62 
82  —  84 
68  —  78 

e:i  —  85 

40  —  45 
80  —  82 
97  —  99 
95  —  97 
91  -  94 
9  —  92 
89  —  92 
88  —  90 

4~  ! 
65  —  70 
2—24 
73  —  78 
87  —  89 

1=  1 
78  —  83 


Rise 

Present 

+  or 

Yield 

Fall 

p.o. 

£  s.  d. 

Nil 
6  13    4 
8    0    0 

6  i6    5 

5  1     8 

6  1     0 
6    9    9 
4  16    9 
4  15    3 
6    9    7 
4  14     8 
4    9    0 
4  17     7 
4     0  10 
6    3     1 
6     6    6 
6    8    8 
6    8    8 

4  9    0 
8    0    0 
6    8    7 
6    0    0 

5  2    7 
5  12     4 

— a1> 

8    0    0 
6    8    6 

NAMH. 


London  Eloo.  Railways,  4  %  Deb. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Consol.  . . 

Do.    Hurplus  Lands 

Do.    8j  %  Ueb 

Do.    8}  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien 

Do.    44  %  First  Pref 

Do.    8j  %  Gtd 

Metro.  Elec.  Trams,  44  %  Deb. 

Do.    6%  Dob 

Potteries,  Ord 

Do.    6  %  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground  Eleo.  Railways  . . 

Do.    "A"  .. 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding),  Ord. . . 

Do.    6%  Pref 

Do.    44%  Deb 


Dividends 
for 


Closing 

Quotation! 
April  Mb, 


90  —  12 
66  —  60 

H'.li—  40J 

88  -  88 

87  —  89 
82  —  84 
80  —  82 
264-  '<*7 

1S8  —141 
93  —  95 
97-99 
84  —  87 
74  -  76 

88  —  91 
854-  884 

il^    14 
84  —  87 

6-  i 
66  —  70 
3  —  8J 
t's-      4 

114  —lit; 
994-1014 

8*  -  90 
*-       A 

*i-   *1 

84  —  87 


BUM   TuMHt 

+  or     Yield 
Fall        p.c. 


-  I 


4     6  1 

4     4  8 
4    0  10 

6    8  6 

4  12  1 

4  17  9 

6  13  0 

7  12    8 
6    3    6 

8  0    0 
6  14    4 

Nil 

NU 
6    3    5 
4     8    8 
6  13    4 

Nil 
4    2    8 
6    3    6 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  lBt  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    4J%  Deb 

Do.     6  %  Deb 

Auckland  Trams,  6  %  Deb, 
Bombay  Elec.  H.  &  Trams,  Pref, 

Do.    4J  %  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traction,  Light  and  I 
Power  J 
Brisbane  Trams  Invt.,  Ord, 

Do.    6%  Pref 

Do.    44  %  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.     5  %  Pref. 

Do.    44  %  1st  Mort.  Deb. 

Do.    4}  %  Vancouver  Deb.    . . 

Do.    4}%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds  . . 
Kalgoorlie  Elec.  Trams   .. 

Do.    6%  A  Deb 

Do.    6%BDeb 


6 

54 

11 

6 

5* 

100 

4 

4 

100 

*4 

44 

100 

6 

5 

100 

5 

5 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

6 

6+ 

5 

8 

8 

6 

5 

6 

100 

4* 

9 

100 

8 

100 

6 

6 

100 

5 

6 

40 

44 

4ft 

100 
100 

44 
4l 

i 

6 

1h 

94 

5 

6 

6 

100 

44 

44 

1 

h 

6 

6 

5 

6 

100 

4 

4 

100 

5 

5 

$1000 

5 

5 

1 

N 

100 

6 

5 

100 

8 

43-  4? 


4x«- 

92*- 

984- 
964- 
103  - 
103- 


71- 
41- 
98  - 
116  - 
104  - 
101  - 
S6  - 
94  - 
93J- 


944 

•ion 

98* 
106 

•  Hi 

•  964 
■100 


t9  xd 
93 
954 

% 

5j 
100 

i 

3 


974 
A 

69 
20 


6  12  10 

6    0    7 

4    4    8 

+  4 

4    8    6 
6     16 
4  14    3 
6     4     4 

4  13    3 

5  0    0 

-6 

7  12    0 

5  0    0 
4  13    0 
4    9     1 

6  12    4 

—1 

5  11     1 
4  15    2 
4  11     1 
4  12    0 
4    9     1 

6  6    8 
4  15    3 
4  10    0 
6  13    4 
4  10  11 

4  8    4 

5  7    8 
5    2    6 

Nil 

—1 

6  12    4 
NU 

La  Plata  Eleo.  Trams,  Ord, 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    6  %  Deb 

Madras  Elec.  Tr.,6%  Cum.  Pref. 
„  Elec.  Tr.  (lyoi),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6%  Bonds 

Para  Elec.  hlys.  &  Lt.,  Ord,      .. 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  | 
6  %  Bonds  J 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  1 
6  %  1st  Deb.  / 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Eleo.  Rly,,  4J  %  Deb. 


1 

1 

43d. 

6 

1 

6 

«+ 

1 

6 

6 

100 

6 

6 

5 

6 

6 

100 

6 

6 

100 

5 

6 

$1000 

5 

6 

$100 

7 

7 

5 

5 

100 

6 

6 

6 

10 

10 

5 

6 

6 

100 

5 

6 

6 

6 

6 

100 

44 

44 

6 

6 

100 

6 

6 

$600 

6 

6 

100 

6 

6 

100 

6 

6 

6 

7 

7 

6 

6 

6 

100 

5 

6 

100 

4i 

*4 

95  -100 

41-  5i 
101  -103 
78  —  81 
98J-10OJ 
61  -  66 
71  —  76 
674-  724 

31-  4g 

4—4| 
89  —  92 

6—54 
95  —  97 


891-  91 
96  —100 

83  —  92 
95  —  97 
4f-  51 
41—  61 
95  —  98 
93J-  951 


•Ml 


-1 

-14 


6    0 

0 

4    7 

a 

5    1 

0 

5    0 

a 

5  14 

8 

4  17 

0 

6    3 

8 

4  19 

6 

6  11 

7 

8    5 

H 

11     8 

6 

6  13 

4 

6  9 
4  12 

6  2 


6  10  0 

5  0  0 

5  8  8 

5  3  0 

6  16  7 
6  14  3 
6  2  0 
4  14  3 


ELECTRICITY    SUPPLY    AND    POWER   COMPANIES— HOME. 


Bournemouth  &  Poole,  Ord, 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44  %  Deb.  Stook 
Brompton  &  Kensington,  Ord.  .. 

Do.    7%  Cum.  Pref 

Central    Electrio  Supply,   4  %| 

Guar.  Deb. ) 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.     "City     Undertaking") 
44  %  Cum.  Pref.  } 

Do.    Do.    4%  Deb 

Chelsea,  Ord.  

Do.    44  %  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Seoond  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.     44  %  Second  Deb. 
Edmundson's,  Ord.  .. 

Do.    6  %  Cum.  Pref.     .. 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    44%  First  Deb 


10 

6 

7 

10 

4* 

44 

10 

6 

6 

Stook 

44 

44 

6 

10 

10 

6 

7 

7 

100 

4 

4 

5 

6 

6 

6 

44 

41 

6 

44 

41 

100 

4 

4 

6 

6 

5 

Stock 

44 

44 

10 

9 

10 

10 

6 

6 

Stock 

5 

6 

100 

44 

44 

10 

6 

7 

10 

6 

6 

Stock 

it 

44 

Stock 

44 

£3 

5 

6 

6 

5 

100 

41 

44 

5 

6 

6 

6 

6 

6 

100 

44 

41 

*10  —  11 

9—10 
101-115 
95  -  98 
81-  91 
8J—    8| 

914—  941 

41-  El 
4g-  6 

41-  41 

92  —  94 
44-  6 

97  -100 
16  -  17 
12|  -  18f 
116  -120 
100  -  103 
llf   12i 

n§-  124 

103  —106 
100  -  103 
,V  A 
81  4J 
1|-  2 
84  87 
41-  53 
4J-   4a 

93  -  96 


6    7    4 

4  10    0 

+  ft 

5  10    4 

4  11     9 

5    8     1 

4     0    0 

4     4    8 

5  11     7 

4  10    0 

6    0    0 

4    6     1 

5    0    0 

4  10    0 

-h 

6  17    8 

4    7    3 

4    7    4 

4    8     1 

5  11    3 

4  19    0 

4    5     3 

4    7    6 

-A 

NU 

7     12 

6    8    6 

+  1 

5  11     7 

6    5    3 

•• 

4  14    9 

Hove 

Kensington  &  Knightsbridge,  Ord 

Do.    4  %  Deb 

Kent  Eleo.  Power,  4*  %  Deb,  . . 
London  Eleotric,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan  

Do.    41  %  Cum.  Pref 

Do.    41  %  FirBt  Mort.  Deb.    . . 

Do.    84  %  Mort  Deb 

North  Metropolitan  Power  Sup- 1 

ply,  6  %  Mortgages  (Red.)  I 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  PaU  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    81%  Deb 

South  London,  Ord. 

Do.  6  %  FirBt  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.  41  %  First  Deb.  Stook  . . 
Urban,  Ord,  

Do.    6  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb,  . . 
Westminster,  Ord 

Do.    41%  Cum  Pref 


5 

8 

9 

6 

H 

9 

Stook 

4 

4 

Stook 
8 

3 

44 
3 

6 

« 

fi 

Stock 

4 

4 

6 

4} 

44 

6 

44 

44 

Stock 

44 

44 

Stock 

3j 

34 

100 

6 

6 

10 

6 

6 

6 

7 

7 

6 

10 

12 

6 

7 

7 

100 

84 

84 

4 

b* 

64 

100 

6 

6 

1 

7 

7 

100 

44 

44 

£3 

Nil 

6 

3t 

4 

100 

44 

44 

6 

10 

10 

6 

41 

44 

»  Unless  otherwise  statid   all  shares  are  fully  paid.        t  Interim  Dividend,        J  And  Funded  CertB, 


Continued    on    next    pay*. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Cmtinwd.) 


ELECTRICITY    SUPPLY    AjND    POWER-COLONIAL    AND    FOREIGN. 


NAME. 


Adelaide,  *  %  Pref, 
Calcutta,  Ord.  ..         „ . 

Dp.    ff%'Pref.     .. 
Calgary  Power-let  Mort.  Bde.  .. 
Canadian  Gpii.  EI.  Com.  ... 

Do.^-^Pref.     .. 
Cordoba  Lt.,  Powt  r  and  T.,  Ord. 

Do.    6%  Deb.     .'.'"'     .. 

Kleb.  Lt.  and  P.  of  Cocbabaroba, ) 

6  %  Bonds  1 

Eleo.  Supply  Victoria-,  8  %  1st  \ 

Mort.  Deb.  f. 

Eleo.    Dev.    Ontario,    6   %    1st) 

Mort.  Bonds  I 

Ealgoorlie  Elec.  P.  and  L„  Ord, 

Do.    6%  Pref.     .. 
Kanrinistiquia  Power,  6  %  G,  Be. 

Madras,  Ord.  - 

Melbourne,  6  %  1st  Mort.  Deb. . . 
.Mexican  El.  Lt.,  6%  let  M.  Bds. 
Mexican  Lt.  <S  Power,  Common 

Do.    7  %  Cum.  Pre! 

Do.    6  %  1st  Mort.  Gold  Bdfl. 

Do.    S  %  Snd  Mort.  Bonde    . . 


Stock? 

Share. 

.  ,  lQ?  .  .  : 

B  " 

:  6 

6 

6 

n 

Et 

5 

5 

B 

.100 

6 

6 

«I00 

7 

a 

$100 
1 

7 

B 

i 

100 

6 

6 

100 

6 

6 

100 

6 

"  6 

$600 

6 

6 

10/- 

Nil 

1 

6 

fit 

$600 

e  . 

5 

^ 

Nil 

100 

6 

S 

B 

5 

$100 

4 

4t 

$100 

7 

7 

6 

B 

100 

5 

B 

.Closing 
Quotations 
April  26th. 


H-  5* 
78-    8 

US-    BA 

90J—  B2J 
108  -108 

117  -U2 
*r      8 

87-90 

87-89 
91  -  94 
984    964 


* 


102  .-104 

U-  i! 

104-  - 107 
(74-  62J 
'35  -  19 
63  -  68 
(84-  734 
59  —  61 


Rise 
A  or. 

-Fall 


-A 

-S4 


-i* 


-'4 

-  2 

-  64 

:8 


Present 
Yjeld 


6  11  7 

6  6  8 
4  16  8 

R    8  0 

7  8  2 
E  IS  10 

7  12  0 
6  11  1 
6  14  10 
6    8  5 

6    4    9 
Nil 

4  16    2 

4  18    6 

8  0    0 

10  '«  10 


Monterey  BIy.,  Light  4  Power,  \ 
6%  1st  Mort.  Deb.  J 
Montreal,  Lt.,  H.  and  Power  .. 
Northern,  Lt.,  Power  and  Coal, ) 
6%  1st  Mort,  Bonds  J 
Biver  Plate,  Ord.    .. 
Do.    6%  Non-Cum.  Pre!, 
Do.    6  %  Deb.  Stock 
Boy.  Elec.  Co.,  Montreal,  4*  %\ 
1st  Mort.  Deb. ) 
Sbawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt„  P.  and  T.,  B  % ) 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  1 
...   1st  Mort.  6  %  Gold  / 


Dividends] 
lor 


Closing  ■ 
Quotations 
April  28th. 


100 
$100 
$500 
Stook 
Do. 
Do. 

100 

$100 
$500 
Stool 
Do. 

100 


1912. 

1918. 

6 

6 

9 

lOt 

6a 

6a 

10 

6 

6 

6 

6 

44 

44 

64 

6 

* 

6 

a 

a 

6 

6 

6 

6 

6 

6 

48  —  68 
223  -  228 

10-20 
245  -265 
103  -108 
101  -  103 

100  —1(2 
131  -135 
107  -109 

10U  -1034 

95"—  97 
8T-  89 

83-     IS 

1(2  -1C4 


Rise 
+  or 
Fall 


-■4 


MANUFACTURING    COMPANIES. 


Aron,  Ord , 

Do.  6  %Pref 

Babcock  4  Wilcox..        ..      -.. 

Do.     Pref.  .. 
'  British  Aluminium,  Ord,         "  ;. 
..  Do.    6.%.  Cum.  Pref.    ... 
•  Do.-    6-.%  Prior  Liens  Debs,  r.- 
-  Do.    Deb*  Stk.     .. 
B.I.&  HelsVy  Cables'       ..-      .. 

Do.    Fref.  

Do.    Deb ... . 

British  Thomson-Houston,  Deb. 
British  Westinghoute,  Pref. 

Do.    Deb.  ..' 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.     5  "/,  Prior  Lien  Deb. 

L<t    44%Deb 

.Do.   ,4j  %  Second  Deb. 
Cullender's  Cable 

Do-   Pref...        .. 

D6.    Deb.  ..        ..      -.-?--   .- 
CaBtner-Kellner      .-.        ..     ..: 

Do."    Deb.  ..        ..       '..        ".. 


1 

7 

1 

fi 

A 

1 

16 

1ft 

1 

6 

6 

1 

B    ■ 

1 

6 

6 

100- 

6 

5- 

400 

6 

-  6- 

'•*" 

1U 

-TS 

"6- 

6   - 

6 

100 

44 

<l 

100 

44 

2 

Nil 

5 

100 

4 

4 

100 

6 

A 

1 

1 

2 

Nil 

100 

5 

^ 

100 

g 

f 

1C0" 

5 

15 

U : 

.     .5 

6 

n 

100- 

44 

44 

1 

20 

# 

100 

44 

SB  -  93 
9t-  9| 
6J-«     r| 

I  PI  _104 
92  —  94 
li6»-  14 
73  —  75 

1(0  -1C3 
2/.  -3/. 
67-  -8/6 

0-1 

80  —  85 
49  —  68 
i9  —  33 
115-  124 
.5  —  6J 
07  -1C0 

stg-  -31 

104  —107 


8    6    0 

6  17    2 

5     1     5 

4     8    6 

4  11     4 

6    8    0 

.. 

6.1     0 

6.7    6 

6  13     4 

4  14     1 

4    6    9 

4  15    9 

6  13    4 

6    6    8 

6  16    6 

Nil 

Nil 

Nil 

5  17    8 

-(3 

8  10    0 

+  1 

13  12    8 

6    0    0 

4  16    6 

4  10    0 

7  18    2 

4    4    1 

Crompton  &  Co.,  Deb,      .. 
Dick,  Kerr 

Do.    Pref...        ..         ..        . 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid    . . 

Do, .  4  %  Deb. .   „ 

Do:    -6%  Second  Deb..; 
Electric  Construction       ..        . 

Do.    Pref 

Greenwood  &  Batley,  Pref.        . 

Do.    Deb.  ..         

General  Eleotrio,  6  %  Pref, 

Do.    Deb 

Henley's,  Ord,         

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.      .. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   Robinson,  4  %  1st  I 

Mort.    Deb,        ..-      ..        J 

Do.    B  4  %  Cam.  Pref, 


100 

6 

6 

1 

Nil 

1 

6 

6 

6 

Nil 

_'    6 

Nil 

100 

4 

4 

100 

E 

6 

1 

6 

1 

7 

7 

10. 

7 

7 

100 

6 

E 

in 

« 

fi 

1C0 

4 

4 

6 

15 

20 

5 

44 

44 

100 

44 

44 

10 

l\ 

7* 

10 

5 

6 

12 

20 

20 

100 

i 

4 

100 

4 

4 

100 

- 

92*: 
8?: 

181- 

4}g- 
101  - 


—  62 

—  67 

i-     ?4 

■  94 
104 

f9 
144 

108 


-100 
-£8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

"Do.    6%  Deb.  Red 

American  Telep.  &  Teleg.,  Cap, 

Do.    Collat.  Trust        . .        , . 
A ngJo-Amerjcan  Telegraph 
•    D01  -6%  Pref.  --..        ..      ".. 
-  -Dd.    Def.  .. 

Angles- Portuguese   Tel.,    &%) 
Mort.  Deb.  f 

Cbjli  .Telf  phone 

Commercial  Cable,  Stlg.  4  %  Deb. 
-Cuba  Telegraph 

Do.    10%  Pref.  ..     - 
: Direct  ■Spanish  Talegraph,  Ord. 

Do.    10%  Cum.' Pref-    .. 
Direct  United  States  Cable 
Direct    W.   India  Cable,  4*  %] 
Reg.  Deb.  > 
Eastern  Telegraph/,  Ord.  Stock 

Do.    81 %  Pref.  Stock 

Do.    4%  Mort  Deb,     ..         .. 
Eastern  Extension 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo  European  Telegraph         .. 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

44 

Stock 

6 

b 

$100 

8 

8 

$1COO 

4 

4 

Stock 

H 

8 

Do. 

6 

A 

Do. 

SO/- 

B0/s 

100 

6 

.6. 

6 

8 

Stock 

4' 

4 

10 

6 

fit 

10 

10 

10 

6 

4' 

4 

5 

10 

10 

10 

4 

:  4- 

100. 

44 

44 

Stock 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

A 

At 

10 

A 

A 

10 

20 

20 

2e: 

13 

13 

$100 

6 

6 

$100 

4 

4 

B|—    61 

94  -97 
121  -126 

90  —  (3 

64  -  67 
If  91- HOI. 

534-  2E|. 

1(2  —104 

71-  '7| 
80—82 

isl-  16J 

8f-  A 
"74-     8 

68- "74     ; 

97  —  99 

1BH  -1E6 
774-  79* 
96  -"98    - 

123-  18J 
944-  964- 
11  -   114 

124-  13 
804-   82J  xd 
B»4-  6^4 

86  -  89 
70  —  73 


7    4    0 

B    8    0 

-n 

6    8    0 

-2 

4    6    0 

4    9    7 

-1 

6    8    7 

6    7    9 

-8 

4  16    2 

6    5    0 

-  4' 

4  17    7 

6     8    1 

5  19    B 

-  •  . 

5    0    0 

6    6    0 

.. 

.6.12    4 

4  10  10 

5    8    0 

4    8    1 

-4     18 

+  4 

6    6    9 

^4    8    0 

5    4     4 

4  12     4 

6    8    1 

5     7     4 

+  1 

5  12     4 

6    9-7 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref,  . . 
Monte  Video  Telephone,  Ord.  .. 

Do.    5%  Pref. 

New  York  Telep.,  44%  Gen.Bnds. 
Oriental  Telep.  and  Elec. 

Do,    6  %  Cum.  Pref, 

Do.    4  %  Red.  Deb. 
Paeifio  anoV  European  Tel.,  4%  I 
Guar.  Debs.  / 

Reuter's        

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref.     .. 
West  Coast  of  America    .. 

Do.    4  %   Debs.,   1  to  1,600) 

guar,  by  Braz.  Sub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref 

Do.    5%  Debs 
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t  Interim  dividend, 


a  Paid  in  deferred  interest  warrants, 


Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


Motor-Starters. — deferring  to  the  abstract  in  our 
Bane  of  the  24th  ult.  of  the  paptt  read  by  Mr.  E.  F.  Butler  before 
the  JUEiar  Institution  of  Engineers',  on  the  subject  of  motors  and 
■.motorxontrol,  the  Igranio  Electric  Oo.,Ltd.,  express  entire  agree- 
.  pitB-t  with  h'B  M-mnrkf-OB  the-snVjfct  of  dsmapetauftd  to  starter 
contacts  by  .the.  cpej.ator  tften  mcvirg  bin  lever  on  to  the  Crbt 
step  an'  then  drtwlig  it  lecl*.'t,i  6  to  c»usicg  dettiucti've  i-joik- 
irg      The  :rtmfcy   whithJlr-.-BiJtltf-j.utf>    foifraid,  -thty  ley, 

-  .aiihcufc.b  a  uHeiBlxuccn.  stB»le)B  -elrcady.  tv-ppli'  d,  pieckdts  the 
ute  of   sn  cverftad  rekate,  tnd  alio  the  amrpcmtiii  is,. net  fool- 

-  irotf.it.tejcgtlCEfjble  /Qtlh«.ppeia*9r.to  Uaye  .the  ltfei'jti  tht 


lowest  tpeed  position  and  so  burn  out  the  resistance.  The  com- 
pany have  devoted  a  considerable  amount  of  time  and  experiment 
to  this  particular  subject,  and  claim  that  their  patent  arc-prevent- 
ing interlock  renders  starting  fool-proof  and  reliable.  All  circuit - 
'making  and  breaking  is  accomplished  on'  magnetically  opeiattd 
cirrait-bmktrs  specially  designed  for  this  sirvice,  and  they  sip 
tnabled  to  uee  an  overbad  ~  lekaEe  device  which  allows  the 
operator  to  start  the  motor  with  all  tbe  advantages  of  a  Icon - 
handle  circuit-brenker.  The  fact  that  they  have  a  very  large  in  d 
incrtaeirg  demand  Loi  this  type  of  starter  proves  that  the  elec- 
trital  wid-tiatiy  J«  awaic  of  the  ndvants^""  offered  by  ttrcti  ft 
3,v1ce,  .7. 
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THE  LAND  AND  THE  ELECTRICAL 
INDUSTRY. 


By  .103.  J.  H.  8TAN8FIBLD. 


At  the  instance  of  a  Committee  appointed  by  the 
Chancellor  of  the  Exchequer,  two  volumes  have  been 
published  as  the  result  of  an  enquiry  made  in  the 
years  1912-13  to  obtain  "an  accurate  and  impartial  ac- 
count of  the  social  and  economic  conditions  in  the 
.  rural  parts  of  Great  Britain,"  and  a  knowledge  of  the 
"  nature  and  working  of  the  existing  systems  of 
ownership,  tenancy  and  taxation,  and  the  rating  of 
land  and  buildings  in  urban  districts  and  the  sur- 
rounding neighbourhoods,  and  their  effect  on  indus- 
try and  the  conditions  of  life." 

The  object  of  the  enquiry  was  confessedly  of  a 
political  character,  and  so  far  as  such  object  is  con- 
cerned we  have  not,  as  persons  engaged  in  connection 
with  the  supply  of  electrical  energy,  any  direct  in- 
terest, but  in  view  of  the  possibility  of  legislation 
being  based  upon  the  conclusions  arrived  at  by  the 
Committee,  it  is  not  inopportune  to  consider  such 
portions  of  the  second  volume  dealing  with  the  urban 
parts  of  Great  Britain  as  touch  upon  matters  of 
moment  to  the  electrical  industry,  and  endeavour  to 
see  how  far  any  proposals  made  will  affect  the  future. 

The  first  volume  treats  exclusively  of  the  rural  part 
of  Great  Britain,  and  the  evidence  it  contains  and  the 
conclusions  arrived  at  are  not  of  such  great  moment 
as  those  dealt  with  in  the  second  volume.  When  we 
are  on  holiday  bent  the  country  has  its  attractions, 
'  but  in  our  work-a-day  times  we  are  much  more  in- 
terested in  mills  than  in  hills,  and  generating  rather 
than  railway  stations  claim  our  closer  attention. 

The  second  volume  is  a  book  of  over  700  pages, 
and  whilst  there  is  much  that  is  mainly  interesting  to 
the  politician  and  the  student  of  social  problems  and 
conditions,  there  are  a  number  of  subjects  dealt  with 
that  should  not  be  overlooked  whatever  particular 
brand  of  politics  we  may  affect.  The  most  important 
of  these  to  members  of  the  electrical  profession  are 
a?  follows  f— 

The  Acquisition  of  Land. 

Part  IT  of  Volume  II  deals  with  the  acquisition  of 
land  by  public  and  quasi-public  bodies  in  urban  and 
rural  areas,,  particularly  where  such  acquisition  is  by 
virtue  of  compulsory  powers. 

A  statutory  body  which  seeks  to  obtain  compulsory 
powers  to  acquire  land  for  a  public  undertaking  may 
proceed  in  several  ways :  (1)  by  Act  of  Parliament, 
(2)  by  Provisional  Order  of  a  Government  Depart- 
ment (confirmable  by  Parliament),  (3)  by  Provisional 
Order  confirmable  by  a  Government  Department, 
and  (4)  by  resolution  of  the  local  authority  without 
any  further  confirmation  being  needed. 

Under  the  Electric  Lighting  Acts,  1882  to  1899, 
the  policy  has  been  against  the  acquisition  of  land 
by  compulsory  powers,  but  land  may  be  acquired  by 
agreement  in  the  case  of  companies  unlimited  as  to 
quantity  (except  where  transfer  to  a  local  authority 
is  intended),  and  in  the  case  of  local  authorities 
limited  to  five  acres. 

A  Joint  Committee  of  the  two  Houses  of  Parlia- 
ment considered  in  1898  whether  compulsory  powers 
should  be  given  to  electrical  undertakers,  but  it  was 
not  until  the  passing  of  the  Electric  Lighting  Act  of 
1909  that  such  powers  could  be  obtained  without  an 
application  to  Parliament  for  the  granting  of  a  special 
Act. 

Where,  as  in  the  case  of  Power  Companies,  an  ap- 
plication to  Parliament  has  been  made,  the  special 
Act  has  incorporated  the  whole  or  part  of  the  Lands 
Clauses  Acts  in  respect  of  the  sites  scheduled  in  the 
Act  for -the  erection  thereon  of  generating  stations. 

The  procedure  almost  universally  employed  in 
assessing  compensation  is  Hid  down  by  the  Lands 


Clause^  Consolidation  Act  of  1845,  and  the  Amend- 
ing Acts  of  i860,  1869,  1883  and  1895,  and  the  prac- 
tice that  has  grown  up  under  these  has  been  summed 
up  by  Mr.  F.  W.  Hunt  in  a  paper  read  at  the  Sur- 
veyors' Institution  in  1912  under  live  heads:  (1)  the 
lands  10  be  taken  arc  restricted  to. what  arr.  actually 
required  for  the  undertaking,  (2)  an  owner  is  entitled 
to  be  paid  the  value  of  the  property  to  him  at  the 
time  of  the  enquiry,  and  compensation  for  damage 
due  to  the  taking  of  the  lands,  irrespective  of  any 
benefit  he  may,  in  respect  of  other  lands  belonging  to 
him,  obtain  by  the  execution  of  the  works,  (3)  a  per- 
centage is  added  to  the  sum  awarded  as  compensation 
for  the  value  of  the  land  taken,  amounting  to  at 
least  ten  per  cent.,  (4)  the  claimant  has  the  right  of 
selecting  the  tribunal  to  settle  the  case  in  the  event 
of  no  agreement,  including  the  right  to  a  jury,  which 
under  the  Act  is  the  normal  tribunal,  and  (•>)  an 
owner  cannot  be  compelled  to  sell  part  of  a  house, 
manufactory  or  other  building,  if  he  is  able  and  wil- 
ling to  sell  the  whole. 

It  is  natural  that  there  should  be  much  difference  of 
opinion  as  to  whether  the  prices  usually  paid  for  land 
compulsorily  acquired  are  reasonable  or  not,  but  the 
main  reason  for  the  large  prices  often  paid  appears 
to  be  due  to  the  fact  that  it  is  the  value  of  the  land 
to  the  owner  that  is  the  subject  of  compensation,  and 
not  merely  the  market  value  or  its  value  to  the  pro- 
moters taking  it. 

The  tendency  of  later  legislation  has  been  to  nar- 
row the  basis  of  compensation  by  fixing  the  fair 
market  value  without  any  addition  for  compulsory 
purchase,  sometimes  embodying  the  principle  of 
betterment  as  in  the  Light  Railways  Act  of  1896, 
where  the  arbitrator,  in  determining  the  amount  of 
compensation,  "  shall  have  regard  to  the  extent  to 
which  the  remaining  and  contiguous  lands  and  here- 
ditaments belonging  to  the  same  proprietor  may  be 
benefitted  by  the  proposed  light  railway." 

From  the  statements  quoted  in  the  book  there  ap- 
pears to  be  on  the  whole  a  general  idea  that  the 
present  methods  of  obtaining  land  are  cumbrous, 
dilatory  and  expensive,  and  certain  recommendations 
are  made,  the  most  important  being  as  follows  :—(i) 
except  in  cases  of  schemes  of  great  magnitude  or 
novelty  recourse  to  Parliament  should  be  unneces- 
sary, (2)  compensation  should  be  paid  for  damage 
due  to  severance  and  disturbance,  (3)  no  addition 
should  be  made  for  compulsory  purchase,  (4)  the 
basis  of  compensation  should  be  the  market  value  if 
sold  by  a  willing  seller  assessed  on  the  principles 
laid  down  in  the  Finance  (1909-10)  Act,  1910,  (5)  no 
allowance  should  be  made  for  injurious  affection  to 
other  lands,  and  no  deductions  should  be  made  for 
"  betterment,"  (6)  promoters  should  be  able  to  take 
part  only  of  land  or  buildings,  (7)  local  authorities 
should  be  able  to  purchase  land  for  future  use  (com- 
panies usually  find  no  difficutly  in  obtaining  this 
power),  and  (8)  the  tribunal  for  assessment  of  com- 
pensation should  be  a  new  body  to  be  called  the 
Judicial  Land  Commissioners. 

Easements  and  Wayleaves. 

During  recent  years  considerable  progress  has 
been  made  in  the  erection  of  overhead  lines  for  the 
purpose  of  distributing  electrical  energy,  and  that 
portion  of  the  book  dealing  with  easements  and  way- 
leaves  is  therefore  of  particular  interest  and  import- 
ance. 

The  Committee,  in  reporting,  say  that  "  modern 
developments  of  the  use  of  electricity  to  supply  power 
at  a  distance  from  the  spot  where  it  is  generated 
have  given  increased  importance  to  this  question. 
Wires  have  to  be  -carried  across  country,  and  each 
owner  whose  land  it  is  proposed  to  traverse  is  en- 
abled to  hold  the  scheme  up  by  demanding  an  exces- 
sive price  for  permission  to  carry  the  wires  across  his 
land.  In  some  cases  he  is  enabled  to  prevent  it  alto- 
gether." 

Art  instance  t>t  difficulty  havirtg  been  experienced 
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is  given  where  the  Bury  Corporation  endeavoured  to 
obtain  a  wayleave  to  carry  an  overhead  electric  wire 
across  certain  agricultural  land  in  order  to  supply 
power  to  an  adjoining  urban  district.  There  would 
have  been  six  poles  on  the  land,  and  the  owner  de- 
manded an  annual  payment  of  £5  per  pole,  but  after- 
wards refused  to  grant  facilities  at  any  price,  com- 
pelling the  Corporation  to  expend  an  additional 
£1,000  in  order  to  get  round  the  forbidden  area. 

Most  of  those  persons  who  are  concerned  in 
obtaining  easements  and  wayleaves  can  add  instances 
where  prohibitive  prices  have  been  quoted,  and  an 
Act  dealing  with  those  matters  would  undoubtedly 
be  a  boon. 

Gas,  water,  and  electrical  undertakers  usually  have 
powers  to  break  up  streets,  repairable  by  the  local 
authority,  where  the  laying  of  underground  pipes  or 
mains  is  desired,  and  electrical  undertakers  either 
;  schedule  other  streets  to  be  broken  up  in  the  Pro- 
visional Order,  or  can  make  an  application  to  the 
Board  of  Trade  for  the  necessary  powers  where  the 
streets  are  dedicated  to  the  public. 

The  difficulties  mainly  arise  where  mains  are  to  be 
laid  in  or  over  private  property  where  the  consent 
of  both  owner  and  occupier  is  necessary,  and  in  the 
case  of  companies,  the  consent  of  the  local  authority 
also. 

In  the  case  of  unreasonable  refusal  by  a  rural  dis- 
trict authority  to  consent  to  overhead  lines,  power 
companies  have  usually  an  appeal  to  the  Board  of 
Trade,  but  other  authorities  have  an  absolute  veto, 
and  sometimes  do  not  hesitate  to  exercise  it  even 
where  no  public  streets  would  be  crossed. 

The  Committee  recommend  that  the  Government 
Department  authorised  to  sanction  the  Order  should 
have  the  power  to  make  an  order  for  the  compulsory 
acquisition  of  easements  and  wayleaves;  that  the 
terms  should  be  fixed  by  the  Judicial  Land  Com- 
missioners, and  that  the  consent  of  the  local  author- 
ity should  be  necessary  in  the  case  of  boroughs  and 
urban  districts  of  more  than  10,000  population. 

With  regard  to  the  consent  of  the  local  authority 
being  required,  the  writer  is  of  opinion  that  the  local 
authority  should  only  have  a  reasonable  veto.  It  is 
only  just  that  the  Government  and  quasi-public 
companies  should  be  protected  in  case  of  arbitrary 
refusals.  Little  hesitation  is  shown  in  making  regu- 
lations for  the  safety  and  protection  of  the  public, 
and  as  a  quid  pro  quo  some  slight  assistance  might 
be  given  to  those  who  are  legitimately  carrying  out 
duties  conferred  upon  them  by  Parliament. 

In  several  continental  countries  legal  facilities  exist 
by  which  compulsory  wayleaves  can  be  obtained 
where  necessary,  as  a  result  of  which  standard  prices 
have  gradually  become  established,  and  agreements 
are  usually  arrived  at  without  any  necessity  to  have 
recourse  to  the  officials  authorised  to  grant  com- 
pulsory powers. 

Copyholds,  Short  Leaseholds,  &c. 
An  instructive  and  interesting  part  of  the  report 
deals  with  the  various  current  forms  of  tenure  with 
their  area  of  distribution. 

From  time  to  time  it  is  necessary  to  obtain  land 
for  the  erection  thereon  of  generating  and  sub- 
stations. It  is  not  always  possible  to  purchase  out- 
right, and  careful  consideration  is  necessary  where  a 
local  distributive  system  is  laid  in  connection  with  a' 
sub-station  where  the  lessor  can  sooner  or  later  re- 
quire an  amendment  of  the  conditions  of  a  lease. 

The  Committee  are  averse  to  compulsory  powers 
being  granted  to  convert  leaseholds  into  freeholds, 
except  in  the  case  of  leases  to  religious  bodies  and 
to  local  authorities,  their  principal  recommendations 
being  :  — (1)  that  after  a  certain  interval  all  copyholds 
shall  become  freehold,  (2)  that  "life  leases."  shall 
be  prohibited,  and  (3)  that  the  Judicial  Land  Com- 
missioners shall  be  empowered'  to  extend  leases, 
amend  their  terms,  and  assess  compensation  payable 
in  respect  thereof. 


Rating. 

Considerable  space  is  devoted  to  the  question  of 
rating,  and  recommendations  are  made  in  respect  of 
amendments  in  both  law  and  practice. 

The  present  system  of  assessment  is  cumbrous, 
and  in  the  case  of  authorities  operating  over  large 
areas,  often  unsatisfactory.  The  Committee  state 
that  in  the  case  of  railways,  canals,  mines,  tramways, 
docks,  telephones,  gas,  water,  and  electric  light 
works,  they  agree  with  the  conclusion  of  the  Royal 
Commission  in  their  Final  Report  in  1901,  where  they 
recommend  that  an  independent  assessor  should  be 
appointed  by  the  Government,  who  should  value  all 
such  properties. 

They  make  no  recommendations  as  to  an  alteration 
in  the  method  of  valuing  such  undertakings  for 
rating  purposes,  their  principal  suggestion  being  that 
site  values  should  be  rated,  and  that  all  future  expen- 
diture in  any  given  rating  area  should  be  met  by  a 
rate  upon  site  values  instead  of  upon  the  value  of  the 
composite  hereditament. 


LONDON    ELECTRICITY    SUPPLY. 


Messes.  Mbez  and  McLellan's  Report  Summarised. 


(Concluded  from  page  688). 

As  regards  competition,  if  a  new  undertaking  were 
established  by  public  authority  or  company  to  supply 
in  bulk  for  power  and  heating,  but  not  for  lighting, 
progress  would  be  more  rapid,  both  in  districts 
where  competition  took  place  and  indirectly;  if  a  new 
and  comprehensive  undertaking  were  established 
covering  the  greater  London  area,  with  full  powers 
of  competition  for  all  classes  of  supply,  it  is  con- 
sidered probable  that  the  price  of  electricity  would 
immediately  fall  and  developments  of  heating  and 
cooking  follow  rapidly. 

Although  no  monopoly  was  granted,  yet  it  might 
be  necessary  to  postpone  the  date  of  purchase  of 
existing  companies  or  arrange  for  them  to  be  taken 


■ 


Generating  Stations  in  the  County  of  London  and 
Greater  London. 

over,  and  the  municipal  concerns  would  have  to  be 
specially  dealt  with.  Amalgamation  of  existing  un- 
dertakings would  provide  the  most  certain  method  of 
bringing  about  concentration  of  production  and  uni- 
fication of  distribution,  but  experience  has  shown 
that  amalgamation  of  private  undertakings  by  public 
authorities  is  unsatisfactory.  It  is  uncertain  how  the 
terms  of  purchase  of  the  London  companies  will  be 
interpreted.  The  conclusion  is  that  the  only  satis- 
factory solution  is  the  establishment  of  a  new  under- 
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taking  with  such  powers  as  will  enable  it  to  concen- 
trate production,  standardise  and  unify  distribution, 
and  bring  about  amalgamation  of  the  various  undci 
takings;  this  is  recommended  as  opposed  to  the 
establishment  of  an  undertaking  prohibited  from  as- 
sociating with  or  from  competing  against  the  exist- 
ing undertakings,  provided  their  co-operation  can  be 
secured.  This  policy  does  not  necessarily  involve 
any  immediate  interference  with  the  Council's  rights 
of  purchase  in  1931.  Assuming  the  necessity  of 
establishing  a  new  undertaking,  the  report,  from 
which  we  abstract,  considers  the  agency  by  which 
this  might  be  carried  into  effect,  as  follows:  — 

Broadly  si>eaking,  there  are  four  different  agencies  by  which 
the  new  undertaking  might  be  established  :  — 

(a)  A  combination  of  all  the  companies  and  local  authori- 
ties in  Greater  London, 
(fa)  A  new  company,  formed  either  by  the  existing  com- 
panies, or  independently. 

(c)  A  new  public  authority  representing  the  County,  and, 

possibly,   certain  districts  outside,   acting  alone. 

(d)  A  new  public  authority,  of  this  nature,  acting  in  co- 

operation with  private  enterprise. 

(a)  This  method  may  be  briefly  dismissed.  At  the  present 
time  there  is  not  sufficient  cohesion  among  either  the  coin- 
panics  themselves  or  the  borough  councils,  and  still  less  among 
all  the  authorities  in  Greater  London,  to  form  even  the  nucleus 
of  a  central  body. 

(fa)  If  privato  enterprise  be  the  agency  decided  upon,  a 
company  formed  under  the  auspices  of  the  existing  under- 
takings would  appear  more  likely  to  succeed,  and  there  is  at 
present  a  proposal  for  bringing  these  companies  together, 
though  at  present  no  agreement  has  been  reached. 

Before,  considering  the  other  aspects  of  any  scheme  of  this 
kind  it  seems  to  us  essential  that  the  council  should  satisfy 
itself  upon  certain  important  points,  and  especially: —    — 

(1)  The    existence    of    sufficient    unanimity    between    the 

various  interests  and  sufficient  driving  force  and 
financial  support  to  carry  it  through  energetically 
on  the  best  and  broadest  lines. 

(2)  The  provision  for  including  the  borough  council  under- 

takings and  the  important  undertakings  outside  the 

county,  which  together  supply  over  one-half  of  the 

total  output  in  Greater  London. 

It  is  in  these  areas  that  power  supply  is  growing  and  likely 

to  grow  more  rapidly  than  in  the  London  companies'  areas 

where  the  revenue  from  lighting  still  predominates,  and  the 

combination  of  the  lighting  and  power  loads  is  essential  to 

the  best  results- and  a  satisfactory  scheme. 

If  the  existing  companies  were  to  form  a  holding  company 
to  erect  one  or  more,  large  stations  outside  London  and  to 
use  such  stations  for  the  purpose  of  supplying  undertakings 
both  in  and  around  London,  provision  would  have  to  be  made, 
as  far  as  possible,  for  the  subsequent  purchase  of  these  out- 
side stations  or  as  much  of  them  as  was  necessary.  -  Provision 
would  also  have  to  be  made  for  ensuring  that  the  consumer 
benefited  from  the  new  arrangement. 
In  fact,  the  council  would  also  have  to  arrange  :—    r.-- 

(1)  Terms  for  taking  over  any  new  station  outside  the 
county. 

(2)  Maximum  prices  for  the  retail  supply  of  electricity  for 

power,  heating  and  cooking  to  the  consumer  from 
these  stations. 

(3)  A  sliding  scale  of  discounts  and  dividends  paid. 

(4)  Provision  for  controlling  the  raising  and  expenditure 

of  capital  so  that  these  safeguards  became  effective. 

(fa)  (ii)  If  private  enterprise  be  the  agency  decided  upon  and 
if  the  existing  companies  are  not  able  to  come  to  any  agree- 
ment, or  are  otherwise  unable  to  put  forward  a  satisfactory 
proposal,  the  employment  of  some  independent  company,1 
specially  promoted  for  the  purpose  of  establishing  the  new 
undertaking,  might  be  considered. 

Very  similar  considerations  would  apply,  as  Tegards  the 
safeguards  necessary  in  the  interests  of  the.  consumer  and 
public  generally,  as  in  the  case  of  a  scheme  promoted  by  the 
existing  companies. 

(c)  If  a  public  authority  be  decided  upon  as  the  most  suit- 
able   agency,    the   restriction  of   area  from  which   municipal  - 
undertakings  have  suffered  would  not  apply  to  a  comprehen- 
sive scheme  covering  Greater  London. 

The  advantages  of  a  complete  municipal  undertaking  for 
London  may  be  stated  as  follows  :— (1)  All  questions  of  con- 
trol or  repurchase  of  the  undertaking  are  avoided.  (2)  The 
capital  would  be  raised  at  the  cheapest  rate.  (3)  Any  profits 
that  were  made  would  go  to  the  consumer  or  ratepayer.  (4) 
Certain  municipal  electric  lighting  undertakings  are  to-day 
showing  considerable  enterprise  in  connection  with  the  com- 
mercial side  of  their  business  and  are  achieving  results  which 
compare  very  favourably  with  those  of  the  London  electric 
lighting  companies. 

■  The  disadvantages  of  such  a  scheme  may  be  stated  as  fol- 
lows : — (1)  ■  Compulsory  purchase  of  existing  undertakings 
would  probably  be  necessary,  and -this  would  be- most  expen- 
sive.    (2)  The  encouragement  or  establishment  of  by-product 


<].  relopmi  "I  1  ai  ry   industri  with 

aeration  oi  electricity  would  be  dil 

\d)   1  lie  uiui imi  1  .<  ,  to  1 . 1 1  oouaitfered  are  compaDj   on 
bIuj)  and  operation,  and  municipal  ownership  and  operation, 
wiin -h  both  1 

There  is  a  third  comie,  partial  or  oomplete  mui 
ownership  with  private  operation,  under  strict  municipal 
trol,  the  bulk  oi  the  profits  going  to  the  public,  wfa 
1  atepaj  'i  "i  con 

Ajjart  from  all  questions  of  the  relative  efficiency  <>!  muni- 
cipal and  private  management,  thi  rative 
;u  1  angemenl      1  ompared  with  a'- 

are  that  the  risk  of  watered  capital  with  its  attendant  evils 
are  avoided.    The  municipality  ol  are  in  the  profits 

without,  or  with  only  small,  accompanying  risk,  and  during 
the  concession  it  is  able  to  exercise  closer  control  over  the 
working  in  the  public  interest,  and  at  the  termination  can 
assume  possession  without  having  to  pay  £01  apital, 

goodwill,  or  prospective  prospects.     Thi  ,   little  diffi- 

culty of  raising  capital  during  this  period,  nor  the  same  in- 
ducement to  "starve"  maintenance. 

As  compared  with  municipal  operation,  the  advantages 
claimed  by  its  supporters  are  that  commercial  considerations 
are  less  likely  to  be  violated  for  political  ends,  and  that  con- 
tinuity of  policy  is  more  certain,  while  in  the  case  of  electricity 
supply  there  is  the  all-important  advantage  of  greater  elasticity 
in  development,  greater  ease  in  negotiating  contracts,  and 
greater  freedom  in  replacing  antiquated  plant. 

In  view  of  the  marked  success  of  these  co-operative  arrange- 
ments elsewhere,  there  would  appear  many  advantages  and 
no  insuperable  difficulty  in  applying  the  same  principle  to  the 
laying  down  of  a  system  of  electricity  supply  in  the  London 
area. 

Such  an  arrangement  would  involve:  — 

(a)    An   owning   and   controlling   authority    which    would 
supply   the  bulk  of  the  capital  necessary   to  con- 
struct the  new  works, 
(fa)  An  operating  body  which  would  work  the  undertaking 
on  ■  behalf -of   the   controlling    authority,    guarantee 
the  interest  on  the  capital,  and  gradually  unify  and 
ultimately  amalgamate  existing  undertakings  as  the 
agent   of,    and   under   the    control -of    the    owning 
authority  and  special  statutory  regulations  with  re- 
gard to  price  and  dividends,  etc. 
The  operating  body  would  preferably  represent  the  interests 
of   the  existing   London    companies,    though   not   necessarily 
those  interests  solely. 

The  best  results,  would  be  secured  if  the  constitution  of  the 
controlling  authority  were  to  some  extent  based  upon  the 
functions  which  it  would  be  called  upon  to  perform. 

We  therefore  recommend  that  the  London  County  Council 
should  promote  a  bill  in  the  next  session  of  Parliament,  em- 
powering some  central  body  to  set  up  an  undertaking  with 
powers  of  bulk  supply  and  the  means  of  gradually  acquiring 
and  amalgamating  the  different  undertakings  on  commercial 
terms.  We  consider  that  in  no  other  way  will  it  be  possible 
for  London  to  obtain  the  full  advantages  of  cheap -electricity, 
and  moreover  that  such  an  undertaking  if  carried  out 'on 
proper  lines  might  be  made  self-supporting  at  a  comparatively 
early  stage. 

SUMMARY     OF     CONCLUSIONS.  - 

(1)  The  concentration  of  generating  plant  on  sites  down  the 
river  is  the  correct  policy  to  begin  with,  both  on  technical  and 
commercial  grounds,  deferring  the  question  of  generating  part 
of  the  energy  at  the  coalfields  or  elsewhere  until  both  the 
load  and  the  load  factor  have  grown. 

(2)  In  order  to  carry  out  this  policy  with  the  minimum  waste 
of  capital  a  high  voltage  3-phase  primary  distributing  system 
at  50  cycles  per  second  should  be  standardised  for  London  as 
soon  as  possible.  In  this  connection  a  standard  primary  voltage 
should  -be  at  once  adopted  for  all  new  high  pressure  mains. ' 

(3)  -If  electricity  is  to  be  supplied  for  power  and  general 
domestic. use  at  the  lowest  possible  price  it  is  also 'necessary, 
both  for  economical  and  other  reasons,  that  the  existing  low- 
pressure  'distribution  networks  should,  as  a  rule',;  not  be  ex-, 
tended  but  be  supplemented  by  a  new  3-phase  network. 

(4)  The  most  satisfactory  and  economical  method  of  achiev- 
ing these  results  is  the  establishment  of  a  new  undertaking, 
with  such  powers  as  will  enable  it  gradually  to  concentrate' 
production,  standardise  distribution,  and  bring  about  the 
amalgamation  of  all  the  various  undertakings. 

The  latter -half- of  the  report  consists  of -lengthy 
appendices  summarising  the  technical  tendencies  of 
production  and  distribution;  the  history  of  electricity 
supply  in  London;  and  the. .position  of  electricity 
supply  in  the  great  cities  throughout  the  world.  . 

A  considerable  amount  of  data  is  included,  to-, 
gether  with  curves  and  maps,  one  of  which  shows 
the  authorized  supply  areas  and  generating  stations 
in  the  Greater  London  area. 

From  appendix  II..  we  reproduce  two  tables 
which  indicate  the  position  at  the  present  time.  The 
first  table  is  taken  from  the  Administrative  County 
of  London  Electricity  Supply  Returns,.  1911-u. 

The  municipal  authorities' have  apparently  repaid 
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some  20  per  cent,  of  their  loans,  while  the  companies 
appear  to  have  sinking  funds  of  about  two  millions. 
It  is  considered  that  the  price  obtained  for  most 
of  the  existing  plant,  if  sold,  would  be  little  more 
than  "  scrap  "  value,  and  that  the  value  of  the  sites 
would  be  about  a  million  sterling. 


Quite  a  number  of  (successful  installations  of  concrete  poles 
have  been  made  during  the  past  five  or  six  years  on  this  conti- 
nent and  in  Europe.  Perhaps  the  largest  single  installation  at 
present  is  that  of  25,000  poles  designed  by  the  writer  and 
installed  in  connection  with  the  municipal  street-lighting  and 
general  light  and  power  distribution  system  of  the  Toronto 
Hvdro-Electric  System  in  Toronto,  Canada,  during  1910,  1911 
and  1912. 


TABLE     I. 
Statistics  of  Existing  Undertakings  in  Greater  London,  1912. 

County.  Outer  London. 


Total  Capital  Outlay      

Total  Expenditure  on  Plant  and  Machinery 

Total  kw.  connected      

Total  Plant  installed  kw 

Sum  of  Maximum  Demands  in  kw. 

Units  sold  per  head  of  population    

kw.  connected  per  head  of  population 
Average  price  obtained,  all  purposes 


Local 

Authorities. 

±'6,681,198 

£1 .792,700 

137,249 

SO  ,603 

54,474 

21.5 

.03 

2.06d. 


Local 

Companies.  Authorities.  Companies.      Total. 
£14,437,257    £3,267,174    £1,711,770    £25,997,399 


£4.651,431 
266,510 
153,479 
96,651 
35.5 
.06 
2.62d. 


£1,115,673 
96,392 
53,070 
31,824 
24.26 
.04 
2.06d. 


£499,897 
23,714 
20,180 
13,772 

11.7 
.01 
1.96d. 


£8,059,601 
523,865 
307,338 
190,721 
48.5 
.07 
2.29d. 
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Curves  showing  the  Growth  of  Electricity  Supply  in  Greater  London. 


TABLE  II. 

Systems  used  in  1913. 

Central  Greater 

Area.  London. 

Number  of  generating  stations  41  70 

Number  of  Authorities     39  70 

Average  size  of  stations    7,646 kw.  5,286'kw. 

Average  size  of  units     785 kw.  632 kw. 

Number  of  types  or  systems  of  generation       31  49 

Number  of  frequencies  8  10 

Number  of  voltages  :  — 

Generation      20  32 

Distribution     21  24 

Number  of  methods  of  charging  &,  prices  Over  50     Over  70 


REINFORCED-CONCRETE    POLES.* 


By  J.  G.  JACKSON. 


Although  reinforced-concrete  poles  have  been  the  subject  of 
experiment  from  time  to  time  for  a  great  many  years,  it  is 
comparatively  recently,  so  far  as  the  writer  is  aware,  that  they 
have  been  employed  or  even  seriouslv  considered.  The  high 
and  increasing  cost,  of  wooden  poles,  their  comparatively  short 
life,  with  consequent  prospective  renewal  at  greater  expense, 
as  well  as  the  public  demand  for  the  beautification  of  city 
etreetfl,  render  trie  consideration  of  concrete-pole,  construction 
desirable  for  modern  overhead  systems. 

♦Reproduced  from  the  Electrical  World. 


The  adoption  of  concrete  poles  for  this  installation  was  due 
to  the  necessity  of  supplying  energy  to  the  entire  city,  com- 
prising over  400  miles  of  streets,  from  overhead  lines,  under- 
ground construction  being  in  general  too  expensive  except  for 
the  business  districts,  and  a  realization  that  more  wooden 
poles  and  overhead  construction  of  the  usual  type,  added  to 
streets  already  occupied  by  at  least  two  such  systems,  would 
be  decidedly  objectionable. 

It  was  felt  that  the  appearance  of  an  overhead  installation 
could  be  greatly  improved  by  employing  a  pole  of  neat  and 
uniform  construction  such  as  could  be  obtained  by  the  use  of 
concrete.  With  a  suitable  lighting  system  and  arrangement 
of  overhead  wiring,  a  pleasing,  and,  in  fact,  ornamental,  effect 
can  be  secured  at  a  cost  substantially  the  same  as  when 
wooden  poles  are  employed  and  with  a  prospective  saving  in 
maintenance  expense.  This  would  appear  to  be  of  especial 
interest  to  the  smaller  cities  and  residence  districts  of  large 
cities,  where  the  demand  for  underground  construction  is 
based  mainly  on  aesthetic  considerations  but  where  such  con- 
struction is  not  justified  by  the  revenue  to  be  obtained. 

In  this  connection  it  might  be  noted  that  in  tho  recent 
installation  of  a  street-lighting  system  with  which  the  writer 
was  concerned,  for  a  city  of  approximately  10,000  inhabitants, 
the  usual  practice,  of  installing  a  "  white  way  "  with  under- 
ground wiring  in  the  business  section  and  gooseneck  fixtures 
on  wooden  poles  in  the  residential  district  was  abandoned  in 
favour  of  the  installation  of  concrete  poles  throughout.  .  This 
arrangement  resulted  in  a  smaller  cost  for  the  entire  instal- 
lation, a  decorative  system  in  the  residence  districts  and  a 
"white  way"  with  tungsten  clusters  carried  by  heavy  cast- 
iron  brackets  of  ornamental  design  mounted  on  the  faces  of 
the  concrete  poles.  This,  in  the  writer's  opinion,  Was  not 
lessened  in  effectiveness  by  the  small  number  of  wires  over- 
head.   The  concrete  poles  also  served  to  carry  the  trolley  span 
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VUSfl  ulii'M  nrcesaary,  bo  that,  afl  in  tlif  ciihu  of  steel  C  t  - .  1 J  *  -  ■- 
poles  siiuUui'ly  employed,  a  minimum  of  street  obetryctioa 
resulted. 

In  th«  design  and  construction  of  the  poles  employed  in  the 
in ..iallntioiis  referred  to  en  effort  was  made  to  eliminate  un 
necossary  details  und  to  reiuler  the  manufacture  mi  simple  an 
ppegjble  in  order  that  poles  might  lie  turned  out  rapidly  and 
at  low  cost.  A  pole  of  solid  squaro  cross-section  with  bevelled 
i  was  adopted.  The  square  section  not  only  made  possible 
a  simple  form  of  mould,  but,  as  the  strains  to  which  a  pol 
subjected  are  ordinarily  either  normal  to  or  in  the  direction  Of 

the  line,  this  is  obviously   the  most  efficient   arrange nt  of 

the  material,  especially  with  the  longitudinal  reinforcement 
grouped  at  four  corners,  as  50  per  cent,  of  these  members  are 
then  equally  effective  in  tension  in  any  direction  normal  to  a 
bee  of  the  pole.  As  the  majority  of  the  Toronto  poles  were 
intended  to  carry  an  ornamental  lighting  bracket  and  tungsten 
lamp,  they  were  provided  with  a  i-in.  iron  pipe  cast  in  the 
pole  with  lower  outlet  at  the  lamp  and  upper  outlet  under  the 
line  wires. 

The  earlier  poles  of  the  Toronto  installation  were  provided 
with  three  galvanized-steel  cross-arms  cast  in  the  pole  and 
having  a  hole  at  each  end  for  a  steel  core  pin.  This  arrange- 
ment of  cross-arms  was  not  found  sufficiently  flexible  in 
obtaining  clearances  of    the    lines   and    was    later    discarded. 


Kxtnt  reinforcemenl  A  bars  exU  ; 

purf,  way  up  t,h'  rOviued  where  poles  were  expected 

to  be  subjected   to  considerable  si  mi  of 

th.  poles  were  di  I  th  rrgsxd  to  the,  resulting  appesr- 

auce  oh  well  at  from  ooa  el'  rations  o|  strength  sod  unit.    A* 

nrrnum  ewing  t 
sheltered    locution.      With    th£ '■ £xoeptien   of 

il  stresses  result  mainly  from  service   lie 

buildings.     It  is  probable   that  the  greatest  •trail]  that  the 

Would  he  v/as  that  ''. 

handling  in  Iran  a.     The  reinforcement 

provided,    giving  an   ultimate   strength   ;i .    D  tin; 

horizontal    pull    applied    -it   D  from    the   top   ranging 

ill),  in  the  24-ft.  poles  to  8001b.  in  the 
larger  sizes,   with  extra  reinforcement  as  been 

i  iiind  to  he  sufficient  t'ii'  the  conditions  obtaining  u 

Poles  at  ends  of  lines  <"    at   corners  were,  ordinarily  well 
guyed.     In  i  guying   at   occasional   points,    hov 

resulted  in  concerned, 

with  consequent  es  ing   ap  of  strains;  hut  in  comparatively 
few  cases  did   breakage  of  poles  result. 

A  number  of  poles  'Jilt.  long  with  7-in.  by  7-in.  base  and 
4- iii.   by  4-in.   top  provided   with   four  i-in.   plain  squan 
inforcinjj  bars  were  experimented  with  when  determining  the 


Fio.  1.— A  Two-Weeks'  Run  in  Pole  Yabd,  112  Poles  per  Day  being  tur>ted  out. 


Holes  were  provided  thrcugh  the  pole  with  a  slot  on  either  face 
so  that  brackets  of  any  desired  length  could  be  bolted  to  the 
pole. 

The  concrete  poles  employed  in  this  installation  rangedfrom 
2-1  ft.  to- 35 ft.  in  length,  the  majority  being  24  ft.-  long;-  Stan- 
dard poles  were  made  with  8-in.  by  8-in.   base  and  5-in.   by 


Fig.  2.-^-Method  of  Handling  and  Supporting  Poles. 


Mn  top  for -24-ft.  poles,,  with  9-in.  by  9-in.  base  and  6-in.  bv- 
8-iB  top  for  30-ft.  poles,  and  with  10-in.  bv  10-in.  base  and 
o}-in.  by  6i-in.  top  for  35-ft.  poles.  The  longitudinal  reinforce- 
ment, consisted  of  four  deformed  or  square  twisted  steel  bars 
of  high  elastic  limit  set  at  the  corners  of  the  pole  and  i-in. 
from  the  surface.  Three-eighth-inch  bars  were  used'  in  the 
24-fr.  poles  and  i-in.  bars  in  the  longer  poles. 


sizes  of  the  poles  "to  be  employed. ~  "These  poles  "were  found, 
at  thirty  days  or  thereabouts,  to  be.  incapable  of  withstanding 
the  handling  and_ transportation,  it  is  of  interest  to  note  that 
in  tests  made  on  poles  thirty  days  old  with  plain  square-bar 
reinforcement  failure  resulted  fronr~slipping  of  tthe -reinforce- 
ment in  the. case. of  J-in.  and  i-in.  bars.. .  One-quarter-inch 
square  bars  broke  without  appreciable  slipping. 

The  plan  employed  in  the  manufacture~of  these  poles  con- 
sisted in  the -main  of  parallel  horizontal  forms— arranged  in 
rows  with  a  runway  at  one  end  of  the  forms  fqrjhe  delivery 
of  concrete,  together  with  concrete  mixer  and  special  wagons 


Fig.  3. — Method  of  Pouring  Concrete 'and  Reinforcing. 


for  placing  the  concrete  in  the  poles.     Ail  forms   were  con- 
structed-o'f  finished  Southern: :  pitie  as -IS ore  satisfactory' results 
were  obtained  with  this  wood  than  with- the  less  dense  and- 
resinous  Northern  variety.     Bases  of  forms  Were  spaced  2  ft.  - 
apart  with  wooden  rarite  between,  983? pair  -of" sides  being  pro-' 
vided  for- each  three  bases.     A  very  wet  mixture  of  concrete 
in  the  proportions:  of  one  part  cement  to  two  parts  of  sharp 
sand  and  four  parts  of  crushed  limestone  of  less  than  i-in: 
size  was  used.    The  quality  of  sand  used  was  found  to  have 
an  appreciable  effect  on  fhe  characteristics  of  the  polo,  a  sharp 
sand, -as would  -be   eyrrpcred , -tending-  tfr-jirnrhrcg    the  "mote 


762 


THE    ELECTRICAL    REVIEW. 


[VoL  74.    No.  1,901,  Mat  1,  1914. 


elastic  concrete.    Gravel  instead  of  crushed  stones  was  found 
to  give  satisfactory  results. 

A  number  of  mixtures  less  rich  in  cement  were  tried  but 
were  found  to  give  a  pole  somewhat  inferior  in  strength  at 
ages  up  to  thirty  days  covered  by  the  period  of  test.  The 
surface,  also,  was  not  so  good  as  with  the  richer  mixture.  The 
]  :2:4  mixture  employed  gave  an  excess  of  cement  and  sand 
beyond  that  required  to  fill  the  voids  in  the  stone.  The  method 
of  placing  the  liquid  concrete  by  pouring  from  a  spout  in  the 


Fig.  4. — Concrete  Pole  in  Residential  Section  op  Toronto, 
Canada. 

bottom  of  the  concrete  wagon  resulted  in  the  almost  complete 
elimination  of  air  bubbles  without  special  spading  or  working 
of  the  concrete  for  this  purpose  after  placing  in  the  forms.  A 
email  amount  of  troweling  was  necessary  for  the  finishing  of 
the  upper  surface,  however.  The  poles  made  in  this  way, 
when  set,  presented  smooth  white  cement  surfaces  showing 
the  grain  of  the  wood  on  three  faces.  The  hand-finished  upper 
surface  was  dressed  by  means  of  carborundum  bricks  after 
removal  from  the  form. 

In  casting  the  poles  sides  were  set  up  and  forms  poured  on 
every  third  base  during  the  first  day.  On  the  following  day 
the  side  walls  were  removed  from  the  first  poles  and  advanced 
to  the  second  base,  and  the  operation  was  repeated.  On  the 
fourth  day  the  first  poles  cast  were  removed  from  the  forms 
and  the  cycle  of  operations  was  started  again.  The  removal 
of  poles  from  the  forms  was  accomplished  by  sliding  the  pole 
endwise  from  the  form  in  stages  a  distance  slightly  greater 
than  its  length  every  third  day,  until  sufficiently  set  for 
handling. 

In  the  first  stage,  in  order  to  prevent  overstraining  of  the 
green  poles,  an  extension  of  the  base  consisting  of  a  2-in. 
plank  slightly  wider  than  and  equal  in  length  to  the  pole  was 
provided.  The  withdrawal  was  accomplished  by  gripping  the 
base  of  the  pole  by  means  of  a  particularly  robust  pair  of  ice 
tongs  made  for  the  purpose,  the  tractive  effort  being  supplied 
by  a  horse  attached  to  a  rope  on  the  tongs.  Poles  were  com- 
monly loaded  on  the  outgoing  wagons,  or  piled  for  storage 
after  the  third  stage,  at  approximately  ten  days  after  casting. 

Vertical  reinforcement  was  placed  by  laying  it  in  the  form 
on  wire  hangers  suitably  spaced  and  with  open  hooked  por- 
tions to  carry  the  reinforcing  bars.  The  lateral  reinforcement 
intended  to  take  up  the  vertical  6hear  and  to  prevent  failure 
by  buckling  consisted  of  a  series  of  short  bars  with  hooked 
ends  dropped  diagonally  across  the  longitudinal  members  at 
intervals  and  for  a  distance  above  and  below  the  ground  line 
proportioned  to  the  strain  to  be  provided  for.  No  effort  was 
made  to  bind  the  longitudinal  reinforcement  in  a  cage  by 
means  of  the  suspension  wires  or  together  by  means  of  the 
cross-reinforcing  bars  except  by  hooking  together  as  noted  and 
depending  on  the  setting  of  the  concrete  to  complete  the  bond 
and  lock  the  reinforcement  in  place. 

This  method  of  reinforcement  resulted  in  a  minimum  cost 
both  for  labour  and  for  material.  Repeated  inspection  of  poles 
cast  in  this  way  and  afterwards  broken  on  test  or  otherwise 
proved  the  method  of  setting  the  reinforcement  to  be  suffi- 
ciently accurate  and  the  lateral  reinforcement  to  be  capable  of 
developing  the  full  strength  of  the  longitudinal  steel.  It  is 
ordinarily  desirable,  however,  that  the  lateral  reinforcement 
be  such  that  the  pole  will  fail  by  crushing  of  the  concrete 
rather  than  by  breaking  of  the  bars  in  tension,  as  in  the 
former  case  a  very  considerable  force  will  yet  be  required  to 
bring  the  pole  to  the  ground,  which  would  seem  to  be  an 
advantage  in  view  of  the  weight  of  the  pole,  although  the 
wiring  carried  would  ordinarily  prevent  the  falling  of  an  over- 
strained pole. 


In  the  manufacture  of  the  Toronto  poles  three  yards  were 
employed  during  a  part  of  the  time,  turning  out  approxi- 
mately 250  poles  per  day.  Two  of  these  yards  were  adjacent 
and  employed  the  same  men  and  equipment,  giving  an  output 
of  150  poles  per  day  practically  at  one  point.  The  third  yard 
was  located  several  miles  distant  in  order  to  shorten  the  haul 
for  the  finished  poles  to  the  points  of  erection.  One  of  the 
yards  with  forms  for  more  than  100  poles  per  day  was  operated 
for  three  successive  years  and  was  still  in  fairly  serviceuH. 
condition  at  the  end  of  that  time,  notwithstanding  the 
posure  of  a  part  of  the  forms  to  the  weather  during  two 
winters. 

While  the  majority  of  these  poles  were  cast  out  of  doors, 
about  2,000  were  made  in  a  large  building  during  the  winter 
of  1910-11.  The  labour  cost  under  these  conditions  was 
approximately  double  that  found  necessary  with  unrestricted 
space. 

Delivery  of  poles  to  erection  gangs  was  carried  out  by 
means  of  ordinary  wagons  upon  which  oak  frames  were  set 
to  provide  several  points  of  support  for  the  poles — a  load  con- 
sisting of  six  24-ft.  poles  weighing  1,1001b.  and  four  30-ft. 
poles  weighing  approximately  1,600  lb.  Poles  were  lifted  on  to 
the  wagons  by  a  loading  gang  without  special  equipment  and 
were  lowered  to  the  ground  on  skids. 

Ordinary  labour  was  employed  in  the  erection  under  the 
direction  of  line  foremen.  While  three  poles  erected  per  day 
per  man  was  accomplished  under  favourable  circumstances, 
the  average  was  slightly  less  than  this.  Raising  pikes  with  a 
forked  end  were  used,  and  poles  were  lifted  and  dropped  into 
the  holes  in  the  same  manner  and  with  the  same  care  as  in 
the  case  of  wooden  poles.  Twenty-four-foot  poles  were  set 
4  ft.  in  the  ground  and  30-ft.  poles  5  ft.  The  holes  were  re- 
filled with  the  excavatod  earth,  no  concrete  bases  being- em- 
ployed. The  small  sizes  of  the  bases  as  compared  with  wooden 
poles  resulted  in  a  smaller  cost  for  digging  holes  as  a  mini- 
mum diameter  was  excavated.  While  the  cartage  of  concrete 
poles  was  comparatively  expensive  as  a  result  of  the  weight, 
the  cost  of  handling  and  erection  was  approximately  the  same 
as  for  wooden  poles,  with  a  possible  advantage  in  this  in- 
stance for  the  concrete  pole  as  a  result  of  the  larger  number 
erected  and  the  fact  that  ordinary  labour  was  employed  for 
this  purpose. 

Notwithstanding  the  fact  that  no  special  precautions  other 
than  ordinary  care  were  taken  in  handling  the  poles,  the  total 
breakage  on  approximately  25,000  over  a  period  of  about  three ; 
years  covering  manufacture,  erection  and  operation  was  less 
than  2  per  cent.  Failure  while  in  service  during  this  period 
was  a  small  fraction  of  1  per  cent,  per  year  and  resulted 
mainly  from  collisions  with  heavy  vehicles  and  obvious  over- 
straining. While  several  thousand  of  these  poles  have  been 
in  service  during  three  winters,  carrying  from  three  to  six 
lines  ranging  from  No.  6  to  No.  2  and  larger,  in  addition  to 
frequent  services  to  buildings,  they  appear,  except  in  a  num- 
ber of  cases  where  overstraining  is  apparent,  to  be  in  as  good 
condition  as  when  erected,  and  inspection  of  the  concrete  indi- 
cates the  improvement  which  would  be  expected  with  age. 
With  the  exception  of  a  number  of  poles  which  were  frozen 
before  the  setting  of  the  concrete,  no  deterioration  of  the  con- 
crete appears  to  have  developed,  and  examination  of  the  re- 
inforcement of  poles  broken  gives  evidence  of  the  preserva- 
tion of  the  steel. 

.Cost  of  Street-Lighting  Poles  designed  to  carry  six  wires 

and  ornamental  tungsten-lamp  bracket  with  conddit 

connection. 


24-It.     Pole,     8-in.     by     8-in.  Base, 

5-in.    by    5-in.    Top;     Volume 

of  Concrete,  7  cu.  ft. 

Cement,  at  40  cents  per  bog  $0,700 

Stone,  at   $1.33  per  ton  0.400 

Sand,    at   $1.15  per  yd 0.145 

j-in.    steel    reinforcing    bars, 

at  $1.95 0.889 

Suspensions     for     reinforcing 

bars    0016 

Lateral   reinforcing   bars   0.100 

i-in.  pipe  and  fittings  0.268 

Three    galvanized-steel     cross 

arms     0.262 

Miscellaneous    material    0.050 

Depreciation  of  forms  0.400 

Mixer    and    other   plant    0.120 

Preparing  yard    0,080 


Total  labour  and  material, 
etc $4.52 

Adding  for  engineering  super- 
vision, office  expenses,  10 
per  cent 0.45 

Total    $4.9"* 


30-ft.     Pole,    9-in.     by     9-in.  Base, 

5-in.    by '-5-in.    Top;   Volume 

of  Concrete,  12   cu.    ft. 

Cement     $1,200 

Stone    0.710 

Sand 0.255 

i-in.    steel   bars,   at  $1.85   ...  1.893 

Suspensions    0.072 

Lateral  reinforcing  bars  0.140 

i-in.  pipe  and  fittings  0.430 

(ialvanized   cross-arms  0.262 

Miscellaneous    0.060 

Forms    0.500 

Mixer   and   other   plant    0.120 

Yard    0,080 

-      Total    $5.72 

Labour    1.31 


Total  labour  and  material 
Plus    10  per   cent 


$7.03 
0.70 


Total  coat $7.73 


•This,  of  course,  Includes  the  iron  conduit  pipe  and  galvanized  steel  cross- 
arms,  so  that  the  cost  of  a  plain  24-ft.  pole  would  be  $4.39  and  that  of  a 
plain  30-ft.  pole  would   be  $G.97. 

The  costs  of  the  concrete  poles  under  the  several  conditions 
described  were  variable,  but  for  a  considerable  part  of  the 
work  approximated  the  figures  given  in  the  accompanying 
table. 

It  is  apparent,  of  course,  that  in  a  comparison  of  costs  of 
wooden  and  concrete  poles  the  labour  required  in  preparing 
the  wooden  poles  and  also  the  painting  should  be  considered 
as  a  part  of  the  cost,  as  the  concrete  pole  is  produced  as  a 
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TELEPHONY    IN    THE    UNITED    STATES. 


I  in    report  of  the    ^nerican  Telephone  and  Telegraph  Co., 

which  has  just  been  issued,  is  practically  an  epit i  of  the 

present  position  of  the  telephone  industry  in  the  United 
States.  As  is  well  known,  this  company  owns  the  Bell  patents, 
and  controls  the  greater  part  oC  the  public  telephones  in  the 
country. 

This  report  is  interesting  on  account  of  the  separation  which 
was  effected  during  the  year  from  the  Western  Union  Tele- 
graph Co.  For  three  years  these  companies  had  worked  to- 
gether, but  objection  was  taken  by  the  Government  to  the 
association  of  interests,  and  eventually  an  arrangement  was 
made  by  which  the  two  companies  became  distinct  and  all 
Western  Union  shares  held  by  the  Telephone  Co.  were  sold. 

The  extent  of  the  operations  of  the  company  can  best  be 
understood  by  an  examination  of  the  following  figures,  which 
summarise  the  position  in  different  years  :  — 


The  full  i 
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:  [,  and  it  would  seem  from  the  afgnments  used  that  they 
would  have  to  provide  a  more  continuous  policy  of  working 
to  en  ■  of  Statc- 

operated  andei  takings. 


COOLING 


EXPERIMENTS     ON     AIR-BLAST 
OF    TRANSFORMERS. 

By  F.  J.  TEAGO,  A.M.T.K.E. 


(Abstract  of  paper  read  before  the    Institution  of   Electrical 

Engineers  at  Manchester,  March  2ith,  1914. 
Experiments  were  made  on  one  of  a  pair  of  single-phase  trans- 
formers of  the  core  type  in  order  that  accurate  information 
might   be    obtained    as   to  the    relation  between    the    "beat 
rating"    and   the    quantity    and  condition   of    the   air.     The 


Dec.  31, 
1895. 

Miles  of  exchange  pole,  lines  25,330 

Miles  of  toll  pole  lines  52,873 

Total  miles  of  pole  lines  78,203 

Miles  of  underground  wire  184,515' 

Miles  of  submarine  wire  2,028 

Miles  of  aerial  wire 488,872 

Total  miles  of  wire  675,415 

Comprising  toll  wire  215,687 

Comprising  exchange  wire  459,728 

Total      675,415 

Total  exchange  circuits  237,873 

Number  of  Central  Offices  1,613 

Number  of  Bell  stations  281,695 

Number  of  Bell  connected  stations*  27,807 

Total  stations  309,502 

Number  of  employes  14,517 

Number    of    connecting    companies,    lines    and 
systems     

Exchange  connections  daily  2,351,420 

Toll  connections  daily  51,123 

•Includes  private  line  stations 


Dec.  31, 
1900. 
30,451 
101,087 

Dec.  31, 
1905. 
67,698 
145,535    . 

Dec.  31, 
1910. 
120,175 
162,702 

282,877 

5,992,303 

24,636 

5,625,273 

11,642,212 

1,963,994 
9,678,218 

11,642,212 

2,082,960 
4,933 

4,030,668 
1,852,051 

5,882,719 

120,311 

Dec.  31, 
1913. 
151,497 

171,551 

131,538 

213,233 

2,345,742 

9,373 

3,424,803 

5,779,918 

323,051 

705,269 

4,203 

1,252,329 

8,817,815 

31,833 

7,261,363 

1,961,801 

16,111,011 

607,599 
1,354,202 

1,265,236 
4,514,682 

5,779,918 

1,135,449 
4,532 

2,333,541 
13,777,470 

1,961,801 

16,111,011 

508,262 
2,775 

2,812,944 
5,245 

800,880 
55,031 

2,241,367 
287,348 

5,415,209 
2,717,808 

855,911 
37,067 

2,582,715' 
89,661 

8,133,017 
156,928 

17,845 
21,681,471 

25,679 

5,668,986 

13,543,468 
368,083 

26,431,024 

148,528 

602,539 

806,137 

On  January  1st  of  the  present  year  there  was  one  Bell  tele- 
phone station  to  each  twelve  of  the  total  population  of  the 
United  States.    During  recent  years  the  gross  and  net  earnings 


were : — 

Gross  Earnings, 

Expenses. 

Earnings. 

1895 

..      £4,978,500 

'£3,187,000 

£1,791,500 

1900 

9,545,000 

6,303,000 

3,242,000 

1905 

20,060,000 

13,620,000 

6,440,000 

1910 

34,080,000 

23,585,000 

10,492,000 

1913 

44,351,000 

32,275,000 

12,076,000 

The  total  assets  of  the  company  on  the  last  day  of  the  various 
years  were :— 1895,  £24,770,000;  1900,  £47,376,000;  1905, 
£93,376,000;  1910,  £155,002,000;  1913,  £201,640,000. 

The  report  gives  a  number  of  details  in  regard  to  the  working 
of  the  telephone  which  are  very  interesting.  Thus  at  the 
beginning  of  this  year  there  were  over  12,000,000  telephone 
receivers  and  transmitters  owned  by  the  Bell  Company.  None 
of  these  were  made  before  1902,  and  the  average  age  of  all  the 
instruments  in  use  was  under  five  years. 

The  company  claim  to  have  always  been  in  the  front  in 
regard  to  developments  in  the  art  of  telephony,  and  at  the 
present  they  have  working  on  telephone  problems  at  their 
headquarters  550  carefully  trained  engineers  and  specialists, 
many  of  them  of  the  highest  training  and  repute. 

Details  as  to  the  development  of  long-distance  speaking  are 
given.  It  is  expected  that  within  a  comparatively  short  time 
it  will  be  possible  to  speak  between  the  Atlantic  and  the 
Pacific,  and  that  all  the  principal  cities  in  the  States  will  be 
brought  in  direct  telephonic  communication  with  each  other. 


transformer  had  a  rectangular  core  with  one  ventilating  duct, 
and  was  designed  for  an  output  of  12  k.v.a.,  cos  <p  =  0.8,  200 
volts  (ratio  1  :  1),  50  cycles;  the  net  weight  of  iron  was  82  lb., 
and  net  weight  of  copper,  48  lb.  The  estimated  amount  of  air 
for  mean  coil  rise  of  50°C,  with  inlet  air  at  15° — 20°  C,  equals 
5  cub.  ft.  per  sec. 
Fig.  1  shows  the  arrangement  of  the  air-blast  plant.     The 
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Fig.  1.— General  Arrangement  op  Air-Blast  Plant. 

air  enters  at  the  fan  inlet,  passing  through  baffles  in  the.  air 
pipe  into  the  air  box,  which  is  divided  into  two  sections,  the 
shutters  A  controlling  the  air  inlet  to  the  transformers  through 
the  openings  D.  The  air  baffles,  consisting  of  perforated  metal 
and  wire  gauze,  are  placed  at  each  end  of  the  air  pipe  in  the 
joints  B  and  B'.  The  baffles  at  the  inlet  end  of  the  air  pipe 
are  two  sheets  of  perforated  metal  having  165  perforations 
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b  of  0.0024  sq.  in.  area)  per  sq.  in.  At  the  outlet  end  of 
tin-  air  pipe  the  baffle  is  a  sheet  of  wire  gauze  having  2,500 
meshes  per  sq.  in.  In  arranging  the  baffles,  the  object  was  to 
get  as  large  a  quantity  of  air  as  possible  through  the  pipe 
with  a  distribution  as  nearly  uniform  as  possible.  C.  and  C' 
are  leather  joints  in  the  ail  pipe  to  prevent  the  transmission 
of  vibrations  which  would  interfere  with  the  Brabbe  tube 
readings. 

Bach  transformer  has  a  sheet-iron  case,  connected  to  an  air- 
shoot  which  discharges  the  warm  air  outside  the  building. 
When  the  pipe  is  baffled  the  air  flow  is  very  steady,  and  the 
baffles  tend  to  distribute  the  air  uniformly  over  the  cross- 
seetional  area  of  the  pipe.  Within  the  limits  of  the  velocities 
taken,  the  ratio  mean  velocity:  velocity  at  centre  is  constant 
for  the  baffled  pipe.  The  mean  value  of  0.972  was  taken  as 
being  correct. 

Tho  first  set  of  experiments  was  made  in  order  to  find  out 

whether  the  varying  humidity  of  the  ail  had  any  effect  on  its 

Qg  properties.     It  was  not  anticipated  that  the  effect,  if 

any,  would  be  great  since  the  specific  heat  of  water  vapour  is 

only  about  25'  per  cent,  greater,  for  equal  volumes,  than  that 
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Cub.  ft  of d/r  prrsec. 

Load   =  80  amps.,  200  volts. 
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Fig. 2. — Comparison  between  Air  and  "Fogged"  Atmosphere 
as  Cooling  Media.     (Top  of  ventilating  duct.) 

of  air,  and  the  amount  of  water  vapour  present,  even  when 
the  air  is  saturated,  is  very  small.  It  was  found  that  in  the 
ordinary  way  the  differences  due  to  humidity  were  too  small 
to  be  detected. 

The  mean  temperature  rise  of  the  coil  was  17  per  cent, 
greater  than  the  surface  rise  at  the  lowest  point  observed, 
and  10  per  cent,  at  the  highest  point. 

A  "  fogged  "  atmosphere  has  been  suggested  as  a  cooling 
medium  for  electrical  machinery  on  a  number  of  occasions, 
notably  by  H.  M.  Hobart.  A  number  of  tests  were  made 
w'ith  air  rendered  "fogged"  by  atomizing  water  at  the  inlet 
to  the  transformers,  and  these  arc  compared  with  similar 
t<  sts  where  the  air  was  not  "fogged." 

In  these  experiments  on  the  average  the.  cooling  effect  of 
the  water  equals  300  and  600  watts  respectively,  and  the  heat- 
ing effect  of  the  losses  equals  900  watts.  One  might  therefore 
expect  the  temperature  rise  to  decrease  by  33  per  cent,  in  one 
case,  and  66  per  cent,  in  the  other.  Fig.  2  shows  a  decrease 
approximately  equal  to  that  anticipated.  These  results  justify 
the  serious  consideration  of  a  "fogged"  atmosphere  as  a 
cooling  medium  for  electrical  machinery,  especially  where  the 
electrical  pressure  is  only  moderately  high.  In  the  ideal  case 
the  air  would  be  thoroughly  "  fogged  "  so  as  to  obtain  a  homo- 
geneous mixture,  the  amount  of  water  used  being  no  greater 
than  was  necessary  to  ensure  that  the  water  particles  were 
not  deposited  on  the  coils,  etc.,  as  the  cooling  mixture  passed 
through.  The  atomizer  used  in  these  experiments  does  not 
completely  fulfil  these  conditions. 

Plant  is  now  manufactured  capable  of  producing  very  large 
quantities    of    "fogged"    air  eminently    suitable   for  cooling 
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Fig.  3.— Cirves  showing  the  Connection  between  Total 
Watts  Loss  and  Cubic  Feet  ok  Air  per  Second  for 
various  Mean  Temperature  Rises  on  Coils. 

purposes.  In  one  type  of  plant  the  air  is  washed  free  from 
dust  particles  and  cooled,  and  delivered  with  an  amount  of 
water  in  suspension  which  varies  from  zero  to  about  two 
or  three  per  cent,  of  the  total  volume  of  the  mixture  accord- 
ing to  the  design.  The  cooling  efficiency  with  plant  of  this 
description  ought  to  be  fairly  high. 

As  regards  the  insulation  resistance,   in  these  experiments 
no  injury  was  done  to  the  insulation  by  the  water.    The  insu- 


lation resistance  was  low  immediately  after  a  test,  but  this 
was  due  to  the  fart  that  moisture  condensed  on  the  bare  ends 
of  the  windings.  When  these  were  dried,  the  insulation  resist- 
ance was  normal,  namely,  10  megohms. 

The  Best  set  of  experiments  was  conducted  with  the  object 
of  finding  the  way  in  which  the  output  of  the  transformer 
varied  with  the  number  of  cubic  feet  of  air  supplied  per 
second,  the  basis  being  a  mean  temperature  rise  of  the  coils 
of  50°  C. 

the   results  the  following  figures   are   obtained,   and 
have  been  plotted  in  fig.  3: — 
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These  figures  suggest  that  for  any  particular  value  of  the 
total  watts  loss — 

cub.  ft.  of  air  per  sec.  X  mean  rise  of  temperature  of 
coil  =  constant  (K). 

This  should  prove  of  value  to  the  designer,  since  all  the 
values  of  K  can  be  determined,  for  any  one  type  of  construc- 
tion, from  the  product  (cub.  ft.  of  air  per  sec.  X  mean  rise  of 
temperature  of  coil)  at  two  different  values  of  the  watts  loss, 
since  the  relation  is  practically  a  straight  line  (see  fig.  4). 

By  extrapolating  these  curves  it  is  found  that  for  a  load  ol 
8  k.v.a.  no  air  at  all  is  required,  and  for  20  k.v.a.  9  cub.  ft. 
of  air  per  see.  is  required. 

In  connection  with  these  experiments  the  following  general 
statements  may  be  made  :  — 

1.  The  temperature  rise  of  the  transformer  is  independent  of 
the  temperature  of  the  inle.t  air  within  ordinary  limits,  pro- 
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vided  that  the  surfaces  to  which  the  heat  is  radiated,  that  is 
the  walls,  etc.,  of  the  room,  are  at  the  air  temperature. 

2.  Variations  in  the  barometric  pressure  only  affect  the  tem- 
perature rise  to  a  small  extent,  and  the  correction  is  negli- 
gible for  the  small  variations  in  the  barometric  pressure  from 
day  to  day. 

3.  The  humidity  of  the  air,  up  to  the  point  of  saturation, 
has  no  appreciable  effect  on  the  temperature  rise. 

Discussion. 

Mr.  J.  Frith  said  that  although  air-cooled  transformers  were 
rather  a  thing  of  the  past,  a  great  deal  of  the  information  in 
the  paper  could  be  used  for  air  cooling  of  other  electrical 
apparatus.  Commutation  no  longer  limited  the  output  of 
machines,  the  limit  being  now  temperature  rise.  There  was 
still  a  field  for  the  suggestion  of  compressing  the  air  outside 
and  letting  it  expand  into  the  case  of  the  machine.  This 
seemed  to  get  the  heat  out  in  more  manageable  form. 

Mr     W.   Cramp  wrote  that   the  co-efficient  ratio  of  mean 
velocity  to  velocity  at  centre  which  the  author  gave  as  some- 
thing over  0.9  was  quite  in  agreement  with  his  own  experi- 
ence,  although   some   authorities  placed  their  co-efficient  be- 
't.O  and  0.9. 

Mr.  H.  Mawson  gave  test  results  of  a  1.5  h.p.  Sirocco  fan 
running  at  900  r.p.m.  and  discharging  into  a  square  duct  lOin. 
by  lOin.  A  Pitot  tube  similar  to  the  author's  Brabbe  tube  w; 
employed,  the  manometer  being  of  the  sloping  tube  patti 
using  paraffin  of  density  .823,  which  gave  very  satisfactory 
results  with  the  l/16in.  bore.  Arrangements  had  to  be  made 
to  place  the  tube  in  any  position  over  a  half  section  of  the 
duct.  It  was  customary  in  fan  experiments  to  separate  the 
energy  of  discharge  into  two  portions,  one  utilised  in  over- 
coming the  static  pressure  head  and  the  other  used  in  creating 
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velocity  bead,  and  it  was  for  thii  r<  is  d  that  thi  mesn 
velocity  head  was  calculated,  fa  ordei  to  get  imcoth  ci 
baffles  bad  bo  be  applied,  having  hhi  meshes  per  inch,  With 
the  fan  running  at  the  lower  speeds,  very  smooth  ourvea  wore 
obtained  and  the  mean  velocity  of  the  flow  was  0.92  i 
velocity  as  measured  at  the  oentre  of  the  duct.  The  mean 
vi  locity  head  wa  i  O.fl  15  of  the  velocity  bead  al  the  centre      \i 

the  higher  fan  speeds,  erven  with  baffles,  smooth  cm dd 

not  be  obtained.  Pan  fce  ting  did  uot  permil  oJ  e  cesaive 
baffling,  and  a  good  method  was  to  di  chai  [i  thi  air  into  a 
i.n  ge   box    u  here   il  i  vel  city  would   bi     I  ed    and    then 

allow  it  to  flow  through  an  orifice  when  at  the  Bame  time  the 
difference  of  pressure  bead  on  the  two  sides  could  be  measured. 
Provided  the  cross  section  of  the  orifice  was  less  than  one- 
twentieth  part  of  that  of  iho  box,  consistent  results  could  be 
obtained. 

Mr.  0.  0.  Ahviiison  said  in  connection  with  cooling  of 
generating  plant  that  in  a  particular  caw  air  passed  through 
,.ne  cooler  and  then  through  a  Dumber  of  ducts  to  individual 
machines.  The  arrangement  worked  all  right  while  all 
machines  were  in  operation,  but  if  one  or  two  machines  were 
not  in  service,  the  distribution  of  air  was  not  correct,  and  in 
onler  to  overcome  the  trouble  it  had  been  necessary  to  carry 
division  plates  not  only  through  the  eliminator  section,  but 
right  through  the  whole  filter. 

Dr.  Woerall  thought  "  fogged"  ah:  had  a  future,  especially 
in  the  case  of  turbo-generators.  There  should  be  no  loose 
moisture"  about,  and  the  question  of  condensation  would  have 
to  be  studied.  Although  it  was  generally  considered  that  water 
vapour  was  detrimental  to  windings,  it  was  not  the  water 
so  much  as  the  chemical  fumes  dissolved  in  it.  It  was  of  the 
utmost  importance  to  have  air  perfectly  clean,  as  with  forced 
ventilation  the  ducts  were  soon  choked  up  if  the  air  was  dirty. 

Mr.  K.  Faye -Hansen  said  on  checking  the  ratio  connecting 
centre  and  mean  velocity  he  found  it  to  be  approximately  0.94 
and  not  0.972,  which  showed  still  more  clearly  the  improve- 
ment due  to  the  baffles.  He  did  not  consider  that  "  fogging  " 
increased  cooling  sufficiently  to  warrant  its  use  on  high-voltage 
machines,  as  an  increased  rating  of  only  about  10  per  cent. 
was  obtainable,  which  could  easily  be  achieved  by  forcing  a 
little  more  air  through  the  machine.  There  was  also  the  differ- 
ence in  cost  to  be  considered,  and  the  fact  that  free  moisture 
would  give  trouble  in  the  windings. 

Mr.  A.  E.  McKenzie  spoke  strongly  in  favour  of  wet  air 
filters,  and  considered  that  one  large  filter  would  supply  a 
number  of  machines  successfully,  provided  that  portions  of 
tho  filter  were  cut  in  and  out  with  the  machines  in  order  to 
maintain  a  constant  flow  of  air  through  the  baffle  plates.  Wet 
air  filters  and  dry  air  filters  cost  about  the  same  initially,  but 
the.  upkeep  of  the  former  was  much  the  smaller. 

Mr.  W.  A.  Bristow  asked  for  more  definite  information 
regarding  the  effect  of  initial  temperature  on  temperature  rise. 

Mr.  J.  L.  Thompson  considered  that  a  shell  type  transformer 
should  have  been  chosen  for  the  tests. 

The  Author,  in  reply,  said  the  experiments  were  made  in 
order  to  obtain  more  definite  information  concerning  the  rela- 
tion between  quantity  of  air  supplied  and  consequent  tempera- 
ture rise,  and  to  bring  forward  the  value  of  "  fogged  "  air  as  a 
cooling  medium,  rather  than  to  justify  the  air  cooling  of  trans- 
formers. No  matter  how  carefully  the  atomising  was  carried 
out  initially,  there  was  always  a  tendency  for  the  water 
particles  to  coalesce  and  be  almost  immediately  deposited  if 
too  much  water  was  present  in  a  given  quantity  of  air.  The 
latent  heat  of  vaporisation  of  the  water  was  much  more  impor- 
tant than  the  specific  heat  of  either  water  vapour  or  air,  and 
it  was  doubtful  if  a  refrigerator  could  compete  successfully 
with  plant  designed  to  fog  the  air  on  the  point  of  cost  for 
equal  effect.  The  author  advocated  the  wet  filter,  particularly 
the  type,  employed  by  Mr.  Christie  at  Brighton.  If  "  fogging  " 
was  carried  out  correctly  no  deposit  of  moisture  would  be  pro- 
duced, because  as  soon  as  the  particles  of  water  touched  the 
windings  they  would  be  evaporated.  The  danger  of  moisture 
lay  almost  wholly  in  the  impurities,  and  in  "fogging"  air 
impurities  could  easily  be  avoided.  Regarding  the  temperature 
of  the  air  and  water  before,  mixing,  since  the  latent  heat  of 
vaporisation  of  the  water  was  the  predominant  factor,  any 
exchange  of  heat  could  have  very  little  effect  on  the  final 
result,  and  the,  whole  of  the  cooling  could  be  attributed  to  the 
presence  of  water  particles.  That  the  cooling  effect  of  air  was 
proportional  to  its  velocity  within  wide  limits  was  due  to  the 
air  being  churned,  although  the  law  held  good  when  air  was 
passed  through  narrow  ducts  without  becoming  turbulent.  In 
view  of  the  present-day  practice  relating  to  the  computation 
of  the  amount  of  air  required  for  cooling  electrical  machinery 
it  was  correct  to  assume  the  product  cub.  ft.  air  per  sec.  X 
mean  temp,  rise  =  constant  provided  the  loss  remained  con- 
stant. It  was  not  correct  at  any  rate  for  transformers  to 
write  : — cub.  ft.  air  per  sec.  X  mean  temp,  rise  -r  kw.  loss 
=  constant.  In  the  experiment  it  was  only  possible  to  observe 
the  effect  of  variation  of  inlet  air  temperature  on  the  final 
temperature  rise  within  the  limits  14°  C.  to  20°  C,  and  over 
this  range  the  correction  was  certainly  negligible. 


A    NEW    MAGNIFYING    RELAY.* 


Tiik  long  outstanding  problem  oi  tfa«  telephone  relay,  or  device  for 
reproducing  and  magnifying  xrnall  rapidly- varying  currents,  in  one 
Htill  calling  for  a  complete  lolntioD.  Amongst  the  8ugge*tionn 
which  have  come  up  from  time  to  time  has  been  one  for  the  em- 
ployment of  the  variable  conducting  propertieH  of  the  htrcam  of 
electronH  in  a  cathode  tube  for  the  purpose,  but  hitherto  thin  han 
been  without  much  success. 

Mes'ix.  R.  von  Lieben  and  E.  Reie/.  have  now,  however,  deviled  an 
arrangement  on  these  lines  which  appearH  to  overcome  moHt  of  the 
difflcultiep,  and  which  is  being  put  on  the  market  by  the  Allgemeine 
Elektrizitnts  Oesellschaft,  the  Siemens  to  Ilalcke  A.O.,  the  Felten 
and  (iuilleuume  A. (J.  and  the  Gesellschaft  fur  DrahtloBe  Telegraphic 
acting  in  conjunction. 

The  principle  on  which  the  new  relay  depends  iH  the  rapid 
variation  of  diHcharge  current  with  voltage  between  the  electrodes 
in  an  exhausted  tube  at  and  about  a  particular  value  of  the  current 
(the  saturation  current). 

In  order  to  utilise  this  effect  to  the  best  advantage,  a  third 
electrode  of  perforated  metal  is  introduced  in  the  tube  between  the 
main  cathode  and  anode  to  act  as  an  auxiliary  anode. 

Thus,  in  fig.  1,  k  is  the  main  cathode,  a  the  main  anode,  and  H 
the  auxiliary  anode.  When  a  discharge  takes  place  between  a  and  k, 
the  stream  of  current-carrying  electrons  passes  at  high  speed  from 
the  cathode  towards  the  anode  a,  and  some  of  them  pass  throrgh 
the  openings  in  h,  while  a  large  part   of   them   will   come  into 


Fig.  1. 


Alteration  of  Voltage  of  Auxiliary  Electrode. 

Fig.  2. 


contact  with  h,  and  be  absorbed  by  it.  This  absorption  raiees  the 
(negative)  potential  of  h,  and  thus  gradually  reduces  the  fall  of 
potential  between  k  and  h,  and  so  reduces  the  speed  of  the  main 
stream  of  electrons  below  K  and  h,  and  of  those  few  electrons 
which  pass  through  the  gaps  to  the  anode. 

This  reduced  speed  further  reduces  the  ionisation  produced 
between  the  auxiliary  electrode  and  the  anode.  Both  these  effects 
of  (1)  reduced  speed  of  the  original  electrons,  and  (2)  reduced 
ionising  power,  acting  together  lead  to  a  marked  increase  in  effec- 
tive resistance  of  the  tube  between  the  main  cathode  and  anode 
and  a  corresponding  fall  in  current.  — ■.■ 

The  very  marked  effect  of  a  small  difference  in  the  voltage 
applied  to  the  auxiliary  electrode  on  the  voltage  drop  between  the 
main  electrodes  is  shown  by  the  curve  of  fig.  2.  It  is  this  sensi- 
tiveness which  is  made  use  of  in  constructing  the  new  relay.  The 
voltage  variations  of  the  primary  circuit  which  are  to  be  magni- 
fied are  superposed  on  the  voltage  between  the  auxiliary  electrode 
and  the  cathode,  either  directly  or  inductively,  the  initial  voltage 


Italy, — The  Walsall  Electrical  Co.,  Ltd.,  have  been 
placed  upon  the  Italian  Admiralty  list  for  the  supply  of  circuit 
breakers,  switches,  ammeters,  voltmeters  and  dynamo  brushes. 


Fig.  3.— Connections  of  Kelay. 

having  first  been  adjusted  to  the  most  sensitive  conditions,  as 
shown  at  c,  fig.  2.  The  arrangement  suggested  is  shown  in  fig.  3. 
G  is  the  partially-exhausted  glass  vessel  containing  the  three 
electrodes  (cathode  k,  anode  A  and  auxiliary  electrode  h).  The 
cathode  K  is  of  a  type  due  to  Wehnelt,  and  consists  of  a  platinum 
strip  coated  thinly  with  barium  oxide  and  calcium  oxide  and 
wound  on  a  glass  support.  This  strip  is  maintained  at  a  bright 
red  heat  (about  1,000°  C.)  by  the  battery  b  of  30  volts. 

*  From  a  paper  read  before  the  Elektrotechnischer  Verein  by  E. 
Reisz.     E.T.Z.,  November  27th,  1913. 
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The  adjustment  of  the  potential  difference  between  the  cathode  k 
and  the  auxiliary  electrode  H  is  effected  by  the  slider  c,  moving 
over  the  resistance  u„,  connected  across  the  battery  6.  The 
primary  currents  act  inductively  on  this  voltage  by  means  of  the 
transformer  Ti.  The  secondary  (magnified)  currents  are  obtained 
from  the  secondary  of  the  second  transformer  Tj.  This  trans- 
former is  not  essential,  but  is  a  convenient  means  of  keeping  the 
main  supply  voltage  of  200  to  250  volts  away  from  the  apparatus 
in  the  secondary  circuit.  The  resistance  w  is  for  the  purpose  of 
limiting  the  current  through  the  tube  to  a  reasonable  value.  In 
order  to  avoid  weakening  the  alternating  currents,  however,  this 
resistance  is  bridged  by  a  suitable  condenser. 

With  such  an  arrangement  the  main  current  variations  of  the 
anode  are  indicated  visually  by  the  fluctuations  of  the  height  of 
the  dark  space  above  the  auxiliary  electrode,  so  that  if,  for 
instance,  the  primary  of  Ti  is  connected  to  a  battery  and  micro- 
phone, and  the  latter  is  spoken  into,  the  glow  discharge  about  the 
anode  can  be  seen  expanding  and  contracting  in  unison  with  the 
speech  waves. 

The  pressure  of  the  gas  in  the  tube  has  an  important  effect  on 
the  behaviour  of  the  relay,  and  experiment  showed  that  if  mer- 
cury vapour  was  present,  not  only  was  the  constancy  of  the 
pressure  greater,  but  the  discharge  voltage  was  also  considerably 
reduced.  The  effect  is  not  quite  the  same  as  in  the  ordinary 
mercury  vapour  lamp,  for  in  the  latter  the  current  carriers  are  the 
mercury  vapour  ions  produced  by  using  a  high  current  density  at 
the  cathode,  whilst  in  the  relay  the  mercury  vapour  is  in- 
dependently ionised  by  the  aotion  of  the  oxide-coated  cathode,  and 
then  carries  the  greater  part  of  the  current.  It  is  found  that 
under  these  conditions  very  little  occlusion  of  the  gas  molecules 
in  the  tube  occurs  during  action,  and  an  average  working  life  of 
1,000  hours  has  thus  been  reached,  whilst  some  tubes  have  shown 
as  much  as  a  3,€00-hour  life. 

If  mercury  vapour  and  a  little  liquid  mercury  are  used  in  the 
tube  the  pressureiinside  is  fairly  constant,  but  is  still  affected  by 
room  temperature  variations,  and  it  has  been  found  better  to 
replace  the  pure  liquid  mercury  by  an  amalgam. 

The  actual  type  of  construction  adopted  by  the  A.E.G.  is 
shown  in  fig.  4  ;  y  is  the  glass  vessel,  A  is  the  anode  composed  of 
a  spiral  of  2  mm.  diam.  aluminium  wire,  H  is  the  auxiliary  electrode 


Pig.  4.— Section 
ok  Relay. 


Fig.  5.— Test  Connections. 


of  sheet  aluminium — perforated  all  over  its  surface  with  3"5  mm. 
diam.  openings.  The  cathode  k  consists  of  a  platinum  strip  about 
1  metre  long,  1  mm.  wide,  and  "02  mm.  thick,  coated  thinly  with  a 
mixture  of  calcium  oxide  and  barium  oxide.  The  connections  to 
the  supply  are  made  by  a  plug  contact  at  the  base  of  the  lamp, 
which  can  only  be  inserted  the  right  way  round.  Two  direct- 
current  supplies  are  necessary — one,  of  about  30  volts,  which  must 
be  quite  steady  if  the  lamp  is  to  operate  reliably,  and  cannot, 
therefore,  be  taken  from  a  dynamo,  as  the  commutation  irregu- 
larities are  too  great ;  and  the  other  of  220  volts,  which  can  be  taken 
from  an  ordinary  dynamo  circuit  provided  that  irregularities  are 
smoothed  out  by  the  insertion  of  choking  coils  and  condensers. 

The  lamp  is  mounted  on  the  top  of  a  case  containing  all  the 
necessary  regulating  resistances,  &c. 

In  order  to  test  the  magnifying  powers  of  this  relay,  the  con- 
nections shown  in  fig.  5  were  adopted.  A  high-frequency  A.C. 
supply  is  connected  through  suitable  resistances,  £  h  to  a  sensitive 
telephone,  when  the  change-over  switch  is  in  the  full  line  position. 


Fig.  6.— Relays  in  Cascade. 


When  this  switch  is  moved  into  the  dotted  position,  the  relay  and 
an  additional  resistance  combination  /3/a  are  inserted  between  /S  !t  and 
the  telephone.  The  resistance  combinations  j3  ft  and  /3  ft  were  made 
■p  of  elements,  each  of  which  gives  a  damping  factor  of  "1,  i.e.,  the 


ratio  of  the  current  amplitudes  before  and  after  such  an  element 
is  l/e-i.  In  making  a  test,  the  value  of  /3  ft  is  adjusted  until  the 
sound  in  the  telephone  is  equal  in  both  positions  of  the  switch, 
then  the  value  of  the  damping  coefficient  of  (3  ft  is  a  measure  of  the 
magnifying  power  of  the  relay.  The  value  of  the  above  ratio  so 
obtained  was  l/e-*'«  for  frequencies  between  2,000  and  8,000,  and 
for  all  values  of  the  initial  damping  coefficient  /3  ft,  even  up  to 
Ph  -  10.  This  value  1/e  "is  equivalent  to  a  current  amplitude 
magnification  of  33.  Further  magnification  can,  of  course, 
be  obtained  by  using  two  or  more  relays  in  "  cascade," 
as  shown  in  fig.  6.  It  is  estimated  that  with  four  relays 
arranged  in  this  way  a  magnification  of  20,000  could  be  obtained 
without  appreciable  distortion. 

The  absence  of  inertia  in  the  relay  renders  it  practically  instan- 
taneous in  responding  to  current  variations,  and  will  probably 
enable  it  to  be  profitably  applied  in  high-fr<quency  wireless  work 
as  well  as  in  ordinary  telegraph  and  telephone  work  and  in  the 
testing  laboratory. 


Electric   Truck   Displaces   MuTes  — Carrying  a  load 

of  25  bales  of  cotton,  a  6-ton  electric  truck  in  Galveston  is  doing 
the  work  formerly  done  by  six  mules,  and  is  not  only  more 
econom  cal,  but  speedier,  in  its  operation.  The  novel  feature  of 
the  device  is  a  so-called  cotton  saddle  which  hangs  outside  the  rear 
wheels  and  permits  easy  loading,  as  it  has  only  a  few  inches  clear- 
ance. Thi*  makes  it  possible  to  load  it  to  capacity  with  very  little 
lifting  of  the  heavy  bales.  The  truck  was  built  by  the  General 
Motors   Co.,  and  the   saddle   is   the  design  of  Mr.  John  Mitchell, 


Batteey  Vehicle  fob  Cabbying  Cotton  Bales, 
in  Use  in  U.S.A. 

superintendent  of  the  Moody  Compress,  who  has  studied  for  years 
the  problem  of  cheapening  transportation  of  the  bulky  product. 
The  machine  has  an  average  speed  of  8  miles  an  hour,  loaded,  and 
makes  six  round  trips  between  the  compress  and  the  docks,  or  about 
30  miles  a  day.  Plans  for  using  ten  such  trucks  during  the  year 
are  under  way,  and  it  is  probable  that  the  new  type  will  displace 
the  ones  in  use  heretofore. 

Electricity  Supply  Rifle  League. — The  following  are 

the  results  of  the  matches  arranged  for  March  : — Brimsdown 
(Grant,  93),  533,  v.  Hackney  (Hilling,  94),  536  ;  Brompton  (Mug- 
ford),  98,  564,  v.  St.  James's  (Roberts,  93),  542  ;  Brompton 
(Physick,  98),  579,  r.  Westminster  (Horley,  99),  558 ;  Central 
(Cope,  97),  560,  v.  Ilford  (Hieger,  96),  555  ;  Central  (Harvey.  99), 
581  v.  St.  James'  (Hocking,  98),  560  ;  Ilford  (Haeger,  100,  H.P.S.), 
568,  v.  Poplar  (Randall,  92),  521;  Poplar  (Randall,  92),  523  v.  Shore- 
ditch  (Weekes,  Thomas,  Harrison,  97),  574.  The  following  are  the 
positions  to  date  : — 


Shot. 

Won. 

Lost. 

Pnts. 

Scores. 

Averag 

Brompton 

.     2 

2 

0 

4 

1,143 

5715 
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.     2 

2 

0 

4 

1,141 

5705 

Shoreditch    . 

.     1 

1 

0 

2 

574 

674 

Ilford... 

.     2 

1 

1 

2 

1,123 

5615 
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.     1 

1 

0 

2 

536 

536 
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1 

0 

1 

0 

558 

558 

St.  James's    . 

.     2 

0 

2 

0 

1,102 

551 

Brimsdown  . 

.      1 

0 

1 

0 

533 

633 

Poplar 

.     3 

0 

2 

0 

1,044 

522 

City  Co. 

.     0 

0 

0 

0 

County  Co.    . 

.     0 

0 

0 

0 
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£148  5  0 


£  s.  d 
Chairman's  List  ...2,463  15  1 
Other    Contributions 

connection  with  the 

Festival  418  14    « 

Contributions  received 

in     the     course    of 

the   year         148    5    0 


£3,030  14  1 


International    Engineering:   Congress,    1015. — The 

attention  of  the  engineers  of  the  world  is  being-  drawn  to  the  pro- 
gramme of  the  International  Engineering  Congress,  which  is  to  be 
held  in  San  Francisco,  California,  in  1915.  At  present  enrolments 
and  subscriptions  have  been  received  from  42  foreign  countries, 
and  of  the  present  enrolment,  approximafely  25  per  ctnt.  is  from 
countries  other  than  the  United  States.  In  order  to  facilitate  the 
work  of  the  committee  of  management,  it  is  extremely  desirable 
that  as  many  as  possible  who  intend  to  subscribe  should  do  so  at  an 
early  date.  Full  information  concerning  the  Congress  may  be 
obtained  by  addressing  the  committee  of  management  as  follows  : — 
International  Engineering  Congress,  1915,  Foxcroft  Building,  San 
Francisco,  California,  U.S.A. 

High  Temperatures  and   Electricity. — In  a  letter 

address  d  to  Nature  of  the  23rd  ult.,  Messrs.  G  W.  C.  Kaye  and 
W.  F.  H  f  gins  give  briefly  the  results  of  recent  experiments  at  the 
National  Physical  Laboratory  on  the  emission  of  electricity  from 
a  number  of  substances  at  very  high  temperatures — between 
2,000°  C.  and  2,500°  C.  The  experiments  were  carried  out  in  a 
carbon-tabe  resistance  furnace  at  atmospheric  presi-ure.  Among 
the  substances  tried  were  the  alkaline  ear  hs  and  a  number  of 
metals.  la  every  instance  the  temperature  was  sufficient  to 
vaporise  rapidly  the  substance  under  test,  and  under  these  condi- 
tions very  large  amounts  of  electricity  were  emitted.  For  example, 
barium  oxide  emitted  negative  currents  of  the  order  of  4  amperes 
per  sq  cm  ,  while  boiling  tin  gave  currents  of  anont  2  amperes 
per  sq.  cm.  No  external  potential  was  applied  in  any  of  the 
experiments. 


A  Submarine   Ship-Cleaner. — A  recent  issue  of  the 

Shipping  World  contains  a  description  of  a  new  apparatus  for 
cleaning  ships'  hulls,  without  dry  docking,  which  has  been  intro- 
duced by  the  Submarine  Ship  Cleaner  Co.,  Ltd.,  of  Melbourne,  and 
demonstrated  in  this  country. 

Briefly,  the  apparatus  consists  of  a  barge  equipped  with  a 
28-h.p.  petrol-electric  set,  which  supplies  power  for  driving  the 
barge  along,  also  to  a  winch  which  raises  and  lowers  the  cleaning 
device  slung  over  the  side  from  the  end  of  a  jib,  and  for  operat- 
ing this  apparatus,  which  is  in  the  form  of  a  brushing  gear.  The 
latter  consists  of  a  revolving  cylindrical  brush,  5  ft.  long  by  1  ft. 
diameter,  and  a  thrust  propeller  behind  to  keep  the  brush  azainst 
the  ship  ;  between  brush  and  propeller  a  10-H  P.  submersible-type 
motor  is  fitted,  operating  the  former  through  a  worm- geared 
countershaft  and  chain  gearing,  and  the  latter  through  concentric 
reducing  gear.  The  air  weight  of  the  submersible  gear  is  800  lb., 
but  floats  are  attached  which  reduce  this  to  280  lb.  The  brush  is 
fittPd  with  fibre  bristles,  2J  in.  long,  and  in  practice  a  strip  of 
plating  4  ft.  wide  is  cleaned  by  each  lowering  and  raising  operation, 
which  represents  some  seven  hours  for  cleaning  a  vessel  of 
400-500  ft.  long  and  average  draught.  The  work  can  be  carried 
on  by  day  or  night,  and  while  the  vessel  is  coaling,  loading,  or 
discharging. 

Electricity  in  Agricnltnre. — Trials  have  been  made 

with  electrically-driven  ploughs  in  one  of  the  provinces  of 
Aragon,  Spain,  with  such  success  that,  according  to  Electron, 
a  further  1,000  hectares  will  Bhortly  be  submitted  to  similar 
treatment. 
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NEW    PATENTS    APPLIED    FOR.     1914. 

(NOT  YET   PUBLISHED.) 

Compiled  expressly  for  this  journal  bv  Mfssrs  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs  W.  p.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and   Bradford;    price,  post  free,  9d.  (in  sumps). 


9.213.     "  Electric  cooking-ovens."     I.   T.    Negus  and   L.    Negus.     April   14th. 

9.236.  "  Starting  and  synchronising  rotary  converters."  .sir mi  INS-Schi  crekt- 
WERKE  G  m.b.II.  April  14th.  (Convention 'date,  April  14th,  11)13,  Germany). 
(Complete). 

9.231.  "  ("urrent-collecting  apparatus  for  electric  dynamo  machines."  Soc. 
Anon.  jot.     April    14th.     (Convention   date, 

April  16th,  11)13.  France).     (Con 

tus."      W.    Tir'm.      April    14th.      (Complete). 

9.237.  "  Manufacture  ol  chemically-pure  soluble  silicic  acid."  Ges.  Fur 
Electro  OsuoSE  m  u  II.  April  14th.  (Convention  date,  April  14th,  1913, 
Germany).      (Complete). 

9,261.  *'  Manufacture  of  stable  colloidal  solutions  of  metals."  Ges.  fur 
Elekiro  Osmose  m.b.H.  April  14th.  (Convention  date,  April  14th,  1913, 
Germany).     (Complete). 

9,966.  "  Diaphragm  for  electro-chemical  or  electro-osmotic  purposes."  Ges. 
rba  ELEKTRO  OSMOSE  m.b.H.  April  14m  (Convention  date,  April  14th,  1913, 
Germany).     (Complete). 

9,878.  "  Magneto-electric  machines  for  medical  use."  E.  C.  R.  Marks. 
April    14th.      (Soc.   Gallot   et   Cie,    France).      (Complete). 

9.2S0.  "  Dynamo-electric  machines."  J.  L.  M.  Yardley.  April  14th.  (Con- 
vention date,  April  14th,  1913,  United  States).     (Complete). 

9,285.  "  Method  of  and  connexions  for  tuning  antennae  to  a  plurality  of 
electric  waves  which  are  independent  of  one  another."  W.  J.  Mellersii- 
iN.  April  14ih.  (Olio  Scheller  und  C.  Lorenz  Akt.  Ges.,  Germany). 
(Complete). 

9,889.  "Controlling  switches  for  electrically-actuated  lifts."  G.  Dirks. 
April   14th.     (Convention  date,  April   14th,  1913,   Germany.)     (Complete.) 

9.291.  "  Manufacture  of  condensation  products  of  phenol  and  substances 
containing  methylene  radical."  L.  V.  REDMAN.  April  14th.  (Convention 
date,  February  24th,  1914,  United  States).     (Complete). 

9.292.  "  Manufacture  of  phenolic  condensation  products."  H.  Wade.  April 
14th.     (S.  Karpen  &  Bros.,  United  States).     (Complete). 

9,300.  "  Automatic  electrical  signalling  between  trains."  A.  Brown. 
April   15ih. 

9,305.  "  Electric  couplings  of  the  plug-and-socket  type  and  the  like." 
J.    \V.   Asna.no.     April    15lh. 

9,331.  "  Method  of  and  means  for  jointing  telephone  and  other  cables." 
L.  J.  Aron.     April  15th. 

9,351.  "  Non-magnetic  compass."  E.  Klahn.  April  15th.  (Convention 
date,  May  12th,  1913,   United  States).     (Complete). 

9,367.  "  Methods  of  coating  metals  and  apparatus  therefor."  British 
Thomson-Houston  Co.,  Ltd.  April  15th.  (General  Electric  Co.,  United 
States).     (Complete). 

9,376.  "  Printing-telegraph  systems."  Western  Electric  Co.,  Ltd.  April 
15th.     (F.  T.  Woodward,  Belgium).     (Complete). 

9,390.  "  Manufacture  of  condensation  products  from  phenol  or  cresols  and 
formaldehyde  and  the  like."    A.  Heinemann.     April  15th. 

9.411.     "  Electric   resistances."     F.   Celeri.     April   16th.      (Complete). 

9,440.     "  Electric   incandescence  or   glow   lamps."     A.   Giorci.     April   16th. 

9,451.  "  Methods  of  frequency  transformation."  British  Thomson-Houston 
Co.,    Ltd.     April   16th.     (General    Electric  Co.,    United   States). 

9,454.  "  Driving  road  and  rail  vehicles."  Thomas  Transmission,  Ltd.  and 
I.  G.  P.  Thomas.    April  10th. 

9.463.  "  Dynamo-electric  machines  applicable  for  the  lighting  and  sell- 
starting  of  motor  road  vehicles."  R.  W.  Duncan  and  A.  Iconomus,  jun. 
April    16th. 

9.464.  "  Electric  motors."    A.  Iconomus,  jun.     April  16th. 

9,468.  "  Attachment  of  electrical  conductors  to  dynamo  brushes  and  the 
like."     Soc.   Anon.    Le   Carbone   and    E.    Gindke.     April    16th.     (Complete). 

9,478.  "  Insulators  for  telegraph,  telephone,  and  other  similar  wires." 
H.   B.  Corbin  and  Simplex  Insulators  (Bourke's  Patent),   Ltd.     April  16th. 

9,492.     "  Electric    switches."     W.    M.    Rolpii.      April    16th.      (Complete). 

9,504.     "Aural    electric    signal    repeater."     J.    W.    Clarke.     April    17th. 

9.538.  "  Joints  for  electric  cables."  C.  G.  Watson  and  Callender's  Cable 
and  Construction  Co.,  Ltd.     April  17th. 

9.539.  "  Joints  on  insulated  electric  conductors."  C.  G.  Watson  and 
Callender's  Cable  &  Construction  Co.,   Ltd.     April  17th. 

9,542.  "  Devices  for  use  in  connection  with  motors  for  providing  safety 
against  firedamp  or  the  like."  Mascihnenfabrik  Oeri.ikon.  April  17th. 
(Convention  date,  Apiil  19th,  1913,  Germany).     (Complete). 

-      "  Electric  switches."     J.  H.  Tucker  and  J.  A.  Crabtree.     April  17th. 

9,570.  "Alarm  thermometers."  G.  EdelmANN.  April  17th.  (Addition  to 
20,342/12.     Convention    dale,  April    18th,  1913,   Austria.)     (Complete.) 

9,578.  "  Dynamo-electric  machines."  British  Thomson-Houston  Co.,  Ltd. 
and   N.   Sm  tti.ewokth.     April  17th. 

9,582.    "  Electric  railway  systems."     K.   E.  Stuart.    April  17th.    (Complete). 

9,504.  "  Fuse  and  contact  electrical  fire  alarm."  A.  G.  Pemberton.  April 
18th.      (Complete  . 

9,605.  "  Electrical  apparatus  in  which  an  electric  current  is  switched  on 
by  means  of  an  independently-generated  current."    C.  O.  Silvers.     April  18th. 

9,611.  "  Track  cir-.uits  for  railways."  W,  II.  Dammond.  April  18th.  (Com- 
plete). 

9.637.  "Telephone  transmitters."  E.  C.  R.  Marks.  April  18th.  (Elec- 
trical  Experimental  Co.,  Inc.,   United  States).     (Complete). 

9.638.  "Telephone  receivers."  E.  C.  R.  Marks.  April  18th.  (Electrical 
Experimental    Co.,    Inc.,    United    States.)      (Compl 

"  [Telephone    systems."     Automatic   Telephone    Manutaoturino    Co., 
Ltd.,  A,  B.  SnutRV   and  A.  J.  Rav.    April  18th 
9.659.     "  Electric    light    shade    carrier    or    holder."      R.    J.    Eskricce.      April 

9,666.     "Synchronising  systems."     A.   F     Dickson.     April   18th.     (Complete.) 


Ultraviolet  Lifflit  and  Bacteria. — By  the  action  of 

ultraviolet  radiation  upon  anthrax  bacilli,  Madame  Victor  Henri 
has  effected  profound  changes  in  the  appearance  and  behaviour  of 
the  bacterid  ;  two  new  forms  have  been  produced,  one  of  which 
seta  up  an  infection  different  from  that  of  anthrax.  The  new 
forms  were  stable  over  60  days  and  upwards.  The  experiments 
are  considered  to  open  up  wide  possibilities  in  the  transformation 
of  micro-organisms. 


XSX3. 

7,8*6.     OVERHEAD    Lamps.      II.     Wade     (Schneider    &     Naujoks     Elektrizitals 
:< 

7..">n     Automatic  Ki  .  iectric  Supply  Systems.     C.  F.  Ketter- 

i   List    9th,    1912.) 
Vutqmatic    Regulators    for    Electrical    Sltply    Systems.      C.    F. 
Kettering.     March  Slit,     (November  11th,  1912). 

7,586.     Illuminated   Skins   Suitable   tor   Advertising   and   other    Purposes. 
i  u  ob  and  E.  W    Whits,     Mar  h  S]    . 

7,638,    Electric  Bells  or  Gon..s.    f.  F.  Macdonald.    April  1st. 

7. Mil.     ELECTRICAL   Dynamo  Machines.     J.  Peugeot.     April  3rd. 

7,842.     Driving    of    Looms    by    Electric    Motors.      Siemens    Schuckertwerke 
Lpri]  3rd.     (April  3rd,  1912). 

8,054  Ships'  Signalling  or  Telegraph  Apparatus.  J.  S.  Commander. 
April  5th. 

8,115.    Luminous  Electrolytic  Devices.     L.  II.  Walter.    April  7th. 

s,i_'i     Incandescent   Electric  Lamps.     E.  P.  Beckwith.    April  7th. 

8,188.     Dynamos.     ('.   T.   Mason.     April  7lh.     (April   23rd,   1912). 

8,172.  Mercury  Vapour  Lamps.  W.  A.  A.  Steinmann.  April  7th.  (April 
12th,  1912). 

8,416.  Electric  Arc  Lamps.  British  Thomson-Houston  Co.  (General  Elec- 
tric  Co.).     April   9th. 

9,321.  Lighting  of  Miners'  and  like  Safety  Lamps.  A.  Paxton.  April 
21st.     (Patent  of  Addition  not  granted). 

9,460.  Electrical  Connectors  of  the  Plug  and  Socket  Type.  A.  P. 
Lundbcrg,   G.  C.   Lundberg,    P.   A.    Lundberg  and   G.   Pegg.     April  22nd. 

9,503.  Ampere-hour  Meter.  Allgemeine  Elektricitats  Ges.  April  22nd. 
(April   24th,   1912). 

13,019.  Mechanical  and  Electrical  Device  for  Starting  and  Stopping  a 
Stop  Watch  primarily  intended  for  Timing  Motor-cycle  and  Motor-car 
Racing,  but  applicable  to  all  other  forms  of  Racing.  H.  R.  Haigh.  June 
5th. 

13,063.     Electrically-heated    Flat   Iron.     F.   S.    Rippingille.     June  5th. 

13,148.  Controlling  of  Electric  Motors  for  Ship  Propulsion  and  means 
therefor.      Siemens    Schuckertwerke   Ges.      June   6th.     (Addition    to   2,136/13). 

13,721.     Electric    Switches.     O.    Lucas   and    F.   Handley.     June    13th. 

14.034.  Apparatus  for  Closing  and  Interrupting  Electric  Currents.  V 
Poulscn.     June  17th. 

14,170.  Electric  Light  Fittings  of  the  Indirect  Kind.  O.  D.  Lucas  and 
Veritys,   Ltd.     June  19th. 

14,941.    Cooling  of  Dynamo-electric  Machinery. 
June  28th.     (February  24th,  1913). 

15,318.     Electric   Lamp-iioldeks   or   similar   Coupling    Members. 
Day.    July  3rd. 

16,885.     Electric  Switches.     H.   Lucas  and   O.   Lu 

17,532.    Electric  Circuit  Closing   Devices.     Sii 
July  30th.     (August  16th,  1912). 

17,954.    Lanterns   for    Electric   Filament   Lamps. 
Bosch,  Firm  of).     August  6th. 

18,801.     Railway  Signals.     J.  D.  Taylor.     August  19th.     (August  28th,  1912). 

18,924.  Sparking  Plugs  with  an  Insulator  Composed  of  Two  Parts. 
Siemens  &   Halske  Akt.   Ges.     August  20th.     (October  25th,   1912). 

20,028.     Electric   Burglar    Alarms.     A.    Renczewitz.     September   4th. 

20,870.  Means  for  Operating  Electric  Switches  from  a  Distance.  Siemens 
Bros.    Dynamo   Works,    Ltd.,    F.    Lydall   and    R.   Brooks.     September   16th. 

23,004.  Apparatus  for  Electrically  Smelting  Metal,  Metal  Ores,  and  the 
like.    S.  Guggenheim.     October  llih. 

24,944.  Electric  Pocket-lamps.  G.  Hitzelberger  and  The  New  British  Ever- 
Kcidy  Co.     November  1st. 

25,176.  Grapnels  for  Raising  Submarine  Cables.  C.  A.  O.  Bcrncr  and 
II.  W.  T.  I)e  I.i.I.  .     November  4th. 

25,274.  Electrical  Protective  Systems.  E.  G.  Waters.  November  5th. 
(Addition  to  26,961/12). 

25,464.  Collector  Brush-holders  for  Electrical  Apparatus.  W.  Christie. 
iGalvanische    Metall-Papier    Fabrik    Akt.    Ges.).      November    7tfi. 

27,824.  Relay  Arrangements  for  the  Automatic  Control  op  Electric 
Circuits  or  Apparatus.  Siemens-Schuckertwerke  Ges.  December  3rd.  (Decem- 
ber 4th,  1912). 

29,028.  Method  of  Covering  or  Armouring  Electric  Conductors  with 
METAL.     F.  Chase.     December  16lh. 


Akt.   Ges.   Brown,   Boveri 
G.    St.    J. 


July   23rd. 
Schuckertwerke    Ges. 


A.    G.    Bloxam.     (Robert 


1914. 

2,815.  Devices  for  Obtaining  Rontgen-ray  Images.  G.  Bucky.  February 
3rd.     (February  5th,  1913). 

3.305.    Stage  Illusions.     L.   McCormick.     February  7th. 

5,365.  Commutators  for  Electricity  Meters.  J.  Elster.  March  2nd. 
(Divided  Application  on  5,157/13.     February  28th). 

6,055.     Electrodes.     Fried  Drupp  Akt.  Ges.     March  10th.     (April  15th,  1913). 


Fatality.  —  An  inquiry  into  the  cause  of  death  of 
John  William  Burton,  48,  a  Middlesbrough  electrician,  was  held  by 
the  City  Coroner,  Mr.  Appleby,  at  Newcastle-on-Tyne  Infirmary, 
on  'April  23rd.  Mrs.  Burton,  the  widow,  stated  that  on 
October  24th,  1912,  her  husband  was  working  on  an  overhead  elec- 
tric crane  when  he  was  thrown  against  the  window,  in  consequence, 
he  thought  of  having  received  a  shock.  His  right  ear  was  cut. 
His  injuries  were  attended  to,  but  in  February  of  the  following 
year  he  complained  of  pains  in  the  head.  He  was  medically  treated 
but  got  worse  and  was  removed  to  the  Newcastle-on-Tyne  Infir- 
mary in  December,  where  he  died  on  April  22nd.  Dr.  Pirrie  said 
death  was  due  to  a  tumour  on  the  brain,  but  he  did  not  think  the 
accident  had  ca-ussd  it.  A  verdict  that  death  was  due  to  a  tumour 
on  the  brain  was  returned. 

IE  nl  mm. — A  Committee  representing  the  hospitals  in 
the  Manchester  district  is  raising  a  fund  to  purchase  at  least 
£25,000  worth  of  radium,  to  be  placed  in  the  change  of  a  physicist 
and  an  expirt  medical  radiologist.  A  number  of  gentlemen  are 
arranging  for  the  purchase  of  £1,500  worth  of  radium  for  pre- 
sentation to  the  Swansea  Hospital. 
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It  will  be  remembered  that  at  the  time  of  the  disaster  to 
the  Titanic,  and  on  several  other  occasions,  much  annoyance 
was  caused  to  individual  and  to  the  public  by  the 
dissemination  of  false  messages  by  wireless  telegraphy  ; 
a  recurrence  of  this  trouble  took  place  on  Friday  last, 
when  messages  were  received  in  Japan  purporting  to 
emanate  from  the  American  liner  Siberia,  and  stating  that 
she  was  aground  and  sinking  off  the  coast  of  Formosa.  <  >n 
Saturday  the  vessel  arrived  at  Manila,  and  denied  issuing 
the  call  for  help ;  moreover,  she  cannot  have  been  within 
100  miles  of  Formosa,  which  lies  far  out  of  her  course  from 
San  Francisco. 

The  Siberia  was  insured  for  about  £400,000,  and  on 
Friday  re-insurance  rates  were  quoted  at  50  per  cent. 
British  and  Japanese  cruisers  were  dispatched  to  her  aid. 
Much  mental  suffering  must  have  been  undergone  by 
the  relatives  and  friends  of  those  on  board  her,  and  it  is 
obvious  that  very  heavy  financial  loss  might  result,  perhaps 
has  resulted,  from  the  erroneous  announcement. 

Whether  the  signals  were  transmitted  in  good  faith  by 
some  other  vessel  in  trouble,  or  whether  they  were  the  work 
of  a  practical  "  joker " — save  the  mark  ! — is  not  yet 
definitely  settled.  The  incident,  however,  draws  attention 
to  certain  attributes  and  possibilities  of  wireless  telegraphy 
which  render  it  capable  of  being  employed  very  greatly  to 
the  disadvantage  of  the  community. 

In  the  first  place,  it  is  practically  impossible  to  identify 
the  sender  of  false  news,  except  under  special  circumstances, 
easily  avoided.  Inquiries  could  be  made  of  the  owners  of 
licensed  installations  on  land,  but  even  if  one  of  these  were 
the  culprit,  how  could  the  fact  be  proved  ?  It  is  not 
necessary,  however,  to  obtain  a  licence  in  order  to  be  able 
to  make  signals,  any  more  than  a  poacher  need  obtain  a 
game  licence  before  setting  about  his  unlawful  business.  A 
temporary  aerial  could  be  sent  up  with  a  kite  or  a  small 
balloon  under  cover  of  darkness,  or  hauled  up  to  the  top  of 
a  tree  or  a  flagstaff,  and  dropped  before  daybreak,  without 
leaving  any  outward  sign  of  its  passing  presence.  "While 
apparatus  is  available  for  determining  approximately  the 
direction  from  which  a  message  is  received,  it  would  not 
commonly  be  available,  or  be  used  if  available  in  such  a 
case,  and  it  gives  no  indication  of  the  distance  of  the  sender. 
At  sea,  of  course,  it  would  be  an  easy  matter  for  a  malevo- 
lent operator — if  such  a  person  existed — to  dispatch  mis- 
leading messages  without  fear  of  detection.  Thus  the 
authors  of  messages  which  are  not  bona  tide  can  remain 
anonymous  at  pleasure,  with  little  risk  of  discovery. 

The  evil  which  can  be  wrought  by  false  messages  is  incal- 
culable. Their  employment  for  the  purpose  of  causing 
fluctuations  in  the  value  of  securities  in  the  money  market  is 
an  obviously  possible  form  of  abuse  of  wireless  telegraphy, 
and  it  is  not  difficult  to  conceive  of  conditions  under  which 
false  messages  supposed  to  be  transmitted,  for  example, 
from  a  British  warship  to  the  Admiralty,  or  vice  versa,  in  a 
time  of  international  tension,  might  excite  a  people  to 
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frenzy  and  precipitate  an  appeal  to  arms.  Wireless  com- 
munication cannot  be  effectually  severed  or  interrupted, 
and  messages  cannot  be  prevented  from  arriving  at  their 
goal ;  but  neither  can  their  propagation  be  prevented,  and 
the  greatest  caution  should  be  exercised  in  accepting  them 
as  genuine  if  the  circumstances  afford  the  slightest  reason 
for  doubt.  Very  heavy  penalties  should  be  prescribed  for 
the  misuse  of  this  otherwise  invaluable  system  of  com- 
munication. 


Profit- 
Sharing. 


THE  term  "  profit-sharing  "  now  appears 
to  have  as  many  definitions  as  the  term 
"  Socialism,"  and  many  so-called  profit- 
sharing  systems  would  not  come  within  the  definition 
given  to  it  by  the  Labour  Co-Partnership  Association. 
We  have  received  from  the  Ford  Motor  Co.  a  statement 
as  to  what  they  call  a  profit-sharing  plan  which  was 
recently  inaugurated  by  Mr.  Ford  in  his  American 
factories,  and  is  now  to  be  extended  to  the  English 
works.  The  Ford  Co.  (England),  Ltd.,  has  established  a 
48-hour  week,  the  same  wages,  however,  being  paid  as 
were  previously  paid  for  a  f>0-hour  week.  Moreover,  a 
sum  of  £o0,000  has  been  set  aside  to  be  distributed  among 
the  employes  during  the  forthcoming  12  months,  and  this 
is  not  to  be  looked  upon  as  an  addition  to  the  wages,  but  as 
a  distribution  of  profits,  although  it  will  be  added  to  the 
regular  weekly  wages  of  the  men.  From  this  it  would 
appear  that  the  profits  are  to  be  distributed  before  they  are 
earned,  and  it  is  assumed  that  a  sum  of  £50,000  will  be 
available  over  and  above  the  profits  anticipated  by  the 
shareholders.  Although  the  company  point  out  that  the 
addition  to  wages  is  not  to  be  considered  as  wages,  but  as 
profit-sharing,  they  point  out  in  their  circular  that  the 
addition  of  the  profits  distributed  with  wages  will  ensure  a 
minimum  wage  of  Is.  3d.  per  hour,  the  present  minimum 
wage  being  lOd.  per  hour.  There  appears  here  to  be  some 
confusion  of  ideas,  because  if  the  additional  sum  is  not  to 
be  considered  as  wages,  it  is  not  right  to  refer  to  the 
minimum  wage  being  Is.  3d.  an  hour,  when  5d.  of  this  is  a 
share  of  the  profits,  and  only  lOd.  of  it  normal  wages. 

The  employes  to  share  in  this  distribution  are  all  male 
employes  of  22  years  or  over.  Female  employes,  who  con- 
stitute about  10  per  cent,  of  the  total,  and  youths  under  the 
age  of  22,  will  not  participate  in  this  profit-sharing  scheme 
to  the  same  extent,  but  they  will  get  a  share.  Exceptions 
are  made,  however,  in  favour  of  those  under  22  who  have 
others  solely  dependent  upon  them,  and  these  will  be  treated 
on  exactly  the  same  basis  as  male  employes  of  over  22 
years. 

The  plan  of  profit-sharing  is  declared  by  the  Ford  Motor 
Co.  to  be  one  of  social  justice,  and  it  is  claimed  that  the 
extra  money  paid  to  the  employes  will  not  come  out  of  the 
pockets  of  the  public,  inasmuch  as  the  price  of  the  cars 
will  not  be  raised.  The  money,  it  is  said,  will  be  diverted 
from  proprietary  shareholders  to  the  working  man. 

In  the  notice  received  an  expression  occurs  stating  that 
strict  investigations  are  being  made  by  the  company  into 
the  qualifications  of  the  employes  for  participation  in  profits. 
This  appears  to  relate  to  the  American  factories,  and  it  may 
be  this  which  is  referred  to  in  a  comment  by  our  contem- 
porary the  Ironmonger,  in  which  it  is  stated  that  a  "  socio- 
logical department  of  some  seven  or  eight  inquisitors  and  a 
permanent  doctor  is  to  pry  into  the  private  affairs  of  the 
workers  and  ascertain  if  they  are  worthy  of  Mr.  Ford's 
largesse."  Our  <ontemporary  puts  it  that  Mr.  Ford's 
workers  are  therefore  to  be  bribed  to  live  as  Mr.  Ford  thinks 
they  should,  and  are  not  to  be  paid  higher  wages  because 
they  have  earned  them,  but  because  their  particular  code  of 
morals  finds  favour  in  the  eyes  of  Mr.  Ford.  From  this 
comment  it  would  appear  that  our  contemporary  is  in 
possession  of  information  which  is  not  contained  in  the 
circular  sent  to  us  for  comment. 


„  After  holding  out  in  vain,  and  seeing 

Copper.         ,,   .      .       ,       s  ,  , 

the  price  of  warrant  copper  droop  almost 

from  day  to  day,  the  chief  American  producers  have  been 
induced  to  abandon  their  position  of  nonchalance,  and  to 
make  a  sharp  cut  to  induce  new  business.  This  took  effect 
last  week,  when  under  the  lead  of  the  Amalgamated  Copper 
Co.,  the  price  of  electrolytic  copper  was  reduced  to  £65  10s. 
a  ton,  from  the  £68  a  ton  level  at  which  it  had  stood  for 
some  weeks.  All  the  chief  producers  then  came  down  to 
this  price,  and  there  was  (mite  a  good  business  done  with 
consumers  and  dealers  throughout  Europe.  Since  then 
there  has  been  a  small  improvement  on  the  part  of 
producers,  whose  selling  prices  now  are  £66  or  there- 
abouts. Apart  from  small  day-to-day  movements  and 
influences,  there  has  not  been  any  broad  alteration  in 
the  outlines  of  the  position  of  copper,  except  insofar 
as  Mexico  is  concerned.  The  action  of  the  United 
States  in  respect  to  that  country  has,  of  course, 
forced  the  wholesale  return  to  the  United  States  of 
American  subjects  engaged  in  the  Mexican  mines  and 
smelters,  with  a  corresponding  cessation  of  i  operations  all 
round.  The  enormous  bulk  of  the  mining  and  smelting 
enterprises  of  Mexico  is  owned  by  United  States  interests,  so 
that  this  step  virtually  means  that  the  metal  and  metal- 
lurgical industries  of  Mexico  have  been  abandoned  tem- 
porarily, and  that  production  has  ceased. 

The  full  effects  of  this  cannot  yet  be  known,  but  it  would 
rather  appear  that  for  a  time  at  all  events  the  world  can 
manage  to  get  along  without  Mexican  raw  copper.  The 
United  States  refineries  have  lately  been  turning  out  con- 
siderably increased  quantities  of  refined  material  from  the 
ample  amounts  of  raw  stuff  available,  and  so  long  as 
there  is  no  diminution  of  supplies  of  rough  copper  there  is 
no  reason  to  look  for  a  reduction  in  the  amount  of  refined 
which  is  made.  There  has  been  a  very  material  falling  off 
in  the  Mexican  contributions  for  a  long  period,  hence  the 
official  closing  of  properties  may  not  have  very  much 
effect.  At  any  rate  consumption  is  not  at  its  apex,  so  that 
what  might  under  other  conditions  have  been  a  serious 
matter  becomes  relegated  into  a  position  of  minor  import- 
ance. 

The  policy  of  producers  across  the  Atlantic  being  to 
sell  their  metal  before  its  accumulation  becomes  onerous, 
it  is  fairly  clear  that  the  outlook  is  not  likely  to 
be  obscured  by  the  piling  up  of  large  secret  stocks,  such 
as  has  been  done  on  some  former  occasions,  and  to  this 
extent  the  position  of  the  market  is  clear  enough.  The 
talk  as  to  accumulations  in  oertain  of  the  Continental  ports 
has  subsided  to  a  considerable  extent,  all  the  investigations 
made  having  failed  to  reveal  the  existence  of  anything  of 
the  kind.  Consumers,  while  not  entirely  reassured,  have 
none  the  less  taken  metal  with  considerable  freedom  within 
the  last  week  or  so,  and  prices  now  show  a  tendency  to 
stiffen  somewhat.  The  chief  interests  have  put  up 
their  price  a  trifle  and  are  disposed  to  await  the  course  of 
events. 

The  statistics  last  issued  show  a  distinct  deterioration  in 
the  European  position  during  April,  the  visible  supply 
having  increased  from  20,129  tons  at  the  end  of  March, 
to  2!), 278  tons  on  April  30th.  The  stocks  all  round  indi- 
cate an  increase,  but  they  are  still  very  moderate,  and, 
indeed,  compared  with  previous  years,  are  merely  trifling. 
The  important  thing  is  that  they  should  at  last  have  begun 
to  expand,  and  that  the  growth  should  be  in  practically 
every  direction.  The  supplies  coming  forward  are  very 
ample,  totalling  53,94!)  tons  for  April,  making  500, 095  tons 
for  the  12  months  to  that  date,  compared  with  188,955  tons 
in  the  previous  12  months,  while  the  deliveries  were  580,645 
tons  and  505,019  tons  respectively. 


Vol.  71.     No.  l.SOSt  May  8,  1914. 


THE    ELECTRICAL    REVIEW. 


771 


ROBERT     KAYE     GRAY. 


Tiik  brief  announcement  in  Tha  'rimes  last  week,  to  th< 
effect  that  on  Tuesday,  ipril  28th,  Robert  KayeGray, 
of  Millbrac,  Lanarkshire,  and  Lessness  Park,  Abbey 
Wood,  Kent,  eldest  son  of  the  late  Matthew  Gray  and 
Agnes  Kaye  Gray,  of  MiUbrae,  had  passed  from  amongst 
us,  is  the  chronicle  of  the  loss  of  the  most  beloved  man 
in  the  broad  community  that  centres  upon  the  electrical 
and  telegraph  industry  in  this  country.  By  his  col- 
leagues, and  by  those  of  the  rank  and  file  of  those  who 
served  under  him  and  knew  him,  his  friendship  was 
cherished  as  one  of  the  most  precious  and  real  things 
of  life.  The  wholesome  quality  of  honesty  in  thought, 
word,  and  action,  was  the  basis  of  the  honoured  name 
and  fame  of  Robert  Gray.  He  knew  but  one  standard 
of  professional  and  commercial  conduct  ;  and  when  the 
history  of  the  development  of  the  electrical  industry  in 
his  time  is  written,  it  will  appear  to  the  credit  of  that 
industry  that  in  it  he  was  universally  accepted  as  a 
leader  of  men.  If  honesty  was  the  foundation  of  his 
character,  knowledge  of  those  with  whom  he  had  to 
negotiate,  cope,  and  deal,  was  the  superstructure,  and 
the  whole  was  embellished  with  natural  charm  of 
manner,  heightened  with  modesty,  and  illumined  with 
discerning  charitableness.  To  trace  his  career  is  to 
survey  most  of  the  track  along  which  electrical  and 
telegraph  engineering  has  progressed  during  the  last 
half  century.  It  will  suffice  here  to  give  an  outline, 
which  in  its  several  parts  can  be  completed  by  the 
representatives  at  home  and  abroad  of  the  innumerable 
sections  of  the  profession  and  industry  familiar  with  his 
work. 

He  was  born  in  Scotland  in  June,  1851,  and  after 
receiving  his  first  education  in  Greenock,  he  came  in 
1865  to  London,  where  he  entered  first  the  University 
College  School,  and  ultimately  University  College,  with 
which  he  ever  afterwards  kept  in  touch.  The  subsequent 
course  of  his  professional  life  was  summarised  by  himself 
in  189G,  when  his  opinion  was  sought  by  the  Pacific 
Cable  Committee.  He  said  that  he  had  been  engineer- 
in-chief  of  the  Silvertown  Co.  since  1875,  and  that  at 
the  date  of  giving  evidence  before  the  Committee  he 
acted  sometimes  as  engineer-in-chief  and  sometimes  as 
managing  director.  He  further  explained  that  before 
1875  he  was  chief  electrician  to  the  Silvertown  Co.,  and 
that  he  had  been  associated  with  Silvertown  since  18G9. 
Again,  in  1901,  when  giving  evidence  before  the  Inter- 
Departmental  Committee  on  Cable  Communications,  he 
said  that  he  was  a  director  of  four  submarine  telegraph 
companies,  and  that  his  whole  career  had  been  connected 
with  telegraph  business.  With  equal  truth  he  might 
have  added  that  the  weight  of  his  opinion  had  been 
the  main  force  that  destroyed  the  obstacles  in  the  way 
to  laying  a  cable  across  the  Pacific,  and  that  set  at  rest 
all  doubt  regarding  the  possibility  of  establishing  such 
a  cable  system  upon  lines  that  were  financially,  as  well 
as  technically,  feasible.  In  1870  he  accompanied  his 
father,  the  late  Matthew  Gray,  to  lay  the  cable  from 
Gravelines  to  Bordeaux,  during  the  Franco-German  war. 
Two  years  later  he  acted  as  electrician-in-chief  throughout 
the  expedition  for  laying  the  direct  Spanish  cable, 
from  the  Lizard  to  Bilboa,  and  the  Marseilles-Algiers 
cable  for  the  French  Government.  These  early  experi- 
ences, and  the  general  trend  of  his  subsequent  pro- 
fessional  work,  combined  to  give  him    an  insight  into 


foreign  negotiations.      He  bad  the  advantage  of  being 
s  good  linguist,  and  be  maintained  to  the  end  bis  oor- 
gard  for  his  many  friends  in   Prance,  Spain  and 
Italy.      The  various  submarine  cable  operations  with 
which     be     was    occupied,    took     him    to    countries    aa 
widely    spaced    aa    Mexico    and    Senegal,    Brazil    and 
Algiers,  but  he   never  lost  touch  with  developments  at 
home.  .  In  later  years  his  labours  were  directed  toward* 
developing  an  extensive   manufacturing   business    which 
demanded  knowledge  far  wider  than  that  associated  with 
telegraphy  and  electric  lighting  ;  for  he  lived  in  th 
that  produced  the  pneumatic  tire,  and  that  brought  air- 
craft to  the  stage  of  practical  working.     Notwithstanding 
the  claims  that  his  manifold  activities  in  the  commercial 
and  professional   world   made   upon  his  time  and  upon 
his  energy,   he  found  means    to   aid    science,    and    to 
bestow     help     upon     all     who    claimed     and    seemed 
to      him      to      deserve      his     assistance.       He    was 
elected     President    of     the     Institution    of    Electrical 
Engineers  in  February,  1903  ;  and  who  is  there  among 
its  members  that  has  not  good  reason  to  remember  his 
genial  leadership,  the  delightful  visit  with  him  to  Italy, 
the  memorable  events  and  cordial  meetings  at  St.  Louis, 
tbe  ceremony  at  Colchester,  the  welcome  he  gave  to  the 
International  Telegraph   Conference   in   London!'      He 
was  a  member  of  the  Institution  of  Civil  Engineers,  of 
the  Institute  of  Metals,  of  the  Royal  Institution,  of  the 
Royal    Society    of    Arts,   and   a  benefactor    to    many 
charitable  institutions.     If  it  is  permissible  to  single  out 
examples  of  his  good  services,  attention  may  fittingly 
be  directed  to  the  unremitting  labour  he  bestowed  to  help 
forward  the  National  Physical  Laboratory  ;  to  his  great 
interest  in  the   Imperial   College    of   Science,    of    the 
Executive  Committee  of  which  he  was  appointed  chairman 
two   years   ago ;    and   to   his  work   on   the  Council   of 
the  Engineering   Standards  Committee.     Some  idea  of 
the  extent  of  his  life's  work,  the  significance  of  it,  its 
sincerity  and  its  worth,  was  to  be  gathered  from  the 
solemn  assembly  of  those  who  met  to  pay  a  tribute  to 
his  memory  at  the  service  at  East  Wickham  last  Saturday  ; 
and  as  the  sunshine  streamed  in  upon  that  assembly  in 
the  old  church,  and  as  the  notes  of  the  birds  flooded  like 
happy  memories  through  the  open  windows,  it  seemed, 
indeed,  that  Robert  Gray  lived  yet,  and  lived  deep,  in  the 
hearts  of  those  he  left  behind. 


The  gathering  at  the  church  and  at  the  graveside  at  Wickham 
on  Saturday  was  a  very  large  and  representative  one.  In 
addition  to  the  relatives  (Mr.  M.  H.  Gray,  Miss  Gray,  Mr.  and 
Mrs.  C.  H.  Gray,  Mr.  and  Mrs.  W.  E.  Gray,  and  Miss  Cameron}, 
the  following  were  present : — 

Major  Darwin  (chairman,  India-Rubber,  &c,  Co.)  ;  Sir  Henry 
Mance,  CLE.  ;  Mr.  Walter  Kemsley  (Tozer,  Kemsley  &  Fisher, 
Ltd.)  ;  Mr.  George  Keith  (Cuba  Submarine  Telegraph  Co.)  ; 
Colonel  Hendry  ;  Mr.  William  Duddell  (President,  Institution  of 
Electrical  Engineers)  ;  Mr.  Robert  Hammond  ;  Prof.  Cormack 
(Glasgow  University) ;  Sir  J.  Denison  Pender  (chairman, 
Eastern  Telegraph  Co.)  ;  Mr.  J.  Rippon  (manager,  Halifax  and 
Bermuda  Telegraph  Co.)  ;  Mr.  H.  Alabaster,  Mr.  T.  E.  Gate- 
house and  Mr.  H.  R.  Kempe  (Electbicai  Review)  ;  Mr. 
Frederick  Ward  (Commercial  Cable  Co.)  ;  Mr.  P.  V.  Luke  (Tele- 
graph Construction  and  Maintenance  Co.)  ;  Mr.  0.  Latham  : 
Mr.  Roger  Smith  ;  Sir  Alfred  Keogh  (Rector,  Imperial  College 
of  Science)  ;  Prof.  Carey  Foster  ;  Prof.  Mather  ;  Prof.  Silvanus 
P.  Thompson  ;  Mr.  Charles  Bright  (consulting  engineer  to 
Australian  Commonwealth)  ;  Mr.  E.  Karminski  (manager,  Credit 
Lyonnais)  ;  Mr.  J.  Ferguson  (manager,  Nat  ional  Bank  of 
Scotland);  Mr.  A.  Galloway  (London  Dumbartonshire  Associa- 
tion) ;  Dr.  R.  T.  Glazebrook  (Director  of  the  National  Physical 
Laboratory)  ;  Mr.  James  Weir  (Silley,  Weir  &  Co.)  ;  Mr.  T.  O. 
Callender  (Calender's  Cable  and  Construction  (3o). 

Silvertown  Staff'.— Messrs.  S.  A.  Russell  (works  manager), 
B.  G.  Bishop  (sales  manager),  H.  Cunningham,  (cashier),  Capt. 
H.  Benest,  F.  C.  Crawford,  Capt.  Morton,  Capt.  V.  Jones.  J. 
Grant,  J.  Rymer  Jones,  A.  D.  Raine,  Rollo  A{>pleyard,  H-  P- 
Daley,  J.  W.  Bampfylde  and  T.  Ivey. 

Cannon  Street  Staff'.— Messrs.  E.  C.  Geale  (accountant).  F.  A. 
WilliamB  (controller  of  agencies),  A.  F.  Bailey,  J.  Jeffery,  E. 
March  Webb,  E.  C.  Daubeny,  Hon.  S.  E.  Mai^am  and  A.  P. 
Crouch  (secretary). 
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CORRESPONDENCE. 

Letters  received  by  us  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  (brresnondents  should  forward  their  commmii- 
cations  at  the.  earliest  possible  moment.  No  letter  can  be  vnblished 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Coal  for  Above-Bridge  Electricity  Works. 

On  more  than  one  occasion  mention  has  been  made  in 
the  columns  of  the  ELECTRICAL  RfiVEEW  concerning  the 
saving  to  be  effected  by  bringing  coal  by  steamer  direct 
from  the  coalfield  port  to  alongside  the  nearest  available 
wharf  to  those  stations  situated  on  the  Thames  above 
bridges.  That  this  is  no  freak  idea  is  proved  by  gas  works 
continuing  their  practice  of  many  years'  standing,  of 
regularly  shipping  coal  at  Newcastle,  Hartlepool,  or  Goole, 
and  taking  it  direct  to  their  works  just  below  Putney  with- 
out any  second  handling  by  barging. 

Further  confirmation  is  now  forthcoming.  In  the  recently 
published  report  to  the  L.C.C.  dealing  with  the  future 
electricity  supply  for  London,  Messrs.  Merz  &  MacLellan 
offer  certain  suggestions  having  regard  to  a  few  of  the 
present  generating  stations  being  retained,  and  state  most 
bluntly  those  "  below  bridges."  That  is  to  say,  in  other 
words,  that  it  is  no  use  further  considering  works  above  bridges 
on  account  of  the  extra  cost  of  barging  and  the  second  handling 
of  coal.  If  the  scheme  suggested  by  me  some  time  ago  of 
using  small  steamers  to  bring  the  coal  right  around  the 
coast  and  up  river  had  been  in  vogue  during  the  past  few 
years,  there  is  a  possibility  that  one  or  more  of  the  above- 
bridge  stations  would  have  been  considered. 

Coal  represents  roughly  one-third  of  any  electricity  works 
costs,  and  a  saving  of  only  lid.  per  ton  means  a  considerably 
reduced  annual  coal  bill.  And  6d.  per  ton  is  by  no  means 
a  high  estimate  of  the  economy  possible  when  using  small 
ships  to  bring  the  coal  from  a  mining  district  to  within  a 
short  distance  of  the  spot  where  it  is  to  be  consumed. 
This  method  not  only  saves  the  cost  of  lighterage,  but  like- 
wise the  commission  of  a  London  agent. 

Interested. 


DOUBLE    RECEIVING    APPARATUS    FOR 
WIRELESS    TELEGRAPHY. 


The  Meetings  of  the  I.E.E. 

I  am  glad  to  see  Mr.  Shoults  protesting  against  the 
recent  alterations  in  the  form  of  Journal  and  the  abandon- 
ment of  the  old  post-card  notification  of  the  meetings. 
The  Council  have  surely  chosen  an  unfortunate  time,  when 
immediately  after  raising  the  subscriptions  they  cut  down 
little  conveniences  such  as  a  ^d.  postcard  to  the  member- 
ship reminding  them  of  a  forthcoming  meeting.  The  post- 
card was  a  most  useful  reminder,  and  I,  personally,  have 
missed  more  than  one  meeting  this  spring  for  want  of  it. 
If  a  postcard  is  too  much  trouble,  surely  a  list  of  the  forth- 
coming meetings  could  be  included  with  each  copy  of  the 
Journal. 

I  have  yet  to  meet  anyone  who  approves  of  the  new  form 
of  the  Journal,  and  I  have  yet  to  hear  of  any  explanation 
having  been  made  by  the  Council  as  to  the  reasons  for  the 
change.  Surely  ordinary  courtesy  to  the  membership  would 
have  prompted  some  announcement  under  this  head.  There 
may  have  been  good  reasons  for  the  various  changes  made, 
but  we  should  like  to  hear  them. 

I  am  afraid  the  Institution,  which  showed  some  s:gns  of 
returning  life  under  Mr.  Ferranti,  has  gone  to  sleep  for 
another  !)!)  years. 

M.  Farrer. 

Twickenham,  May  1st,  1914. 


"  Ihe    Truth,    the    Whole    Truth "—Com- 

menting  on  the  programme  for  the  annual  meeting  of  the  Institu- 
tion of  Gas  Engineers  at  Liverpool,  the  (ias  World  naively 
remarks  : — "  We  must  confess  to  a  feeling  of  chilliness  in  regard 
to  the  promised  communication  from  Mr.  Harold  Hartley,  'On  the 
Electrical  Condition  of  a  Gold  Surface  during  the  Absorption  of 
Gases,  and  their  Catalytic  Combustion.'  The  French  have  a  wise 
saying  that  '  all  truths  are  not  proper  to  tell.'  Similarly,  in  face 
of  such  a  statement  as  the  above  of  the  labours  of  a  gas  research 
Fellow,  we  are  driven  to  remark  that  all  science  does  not  appear 
germane  to  the  objects  of  this  foundation."  In  other  words, 
"  Let  us  not  face  the  facts,  when  they  are  of  an  unpleasant 
nature."  We  admire  our  contemporary's  candour,  though  not  its 
ethics  or  the  sagacity  of  its  policy. 


A  double  receiving  apparatus  for  wireless  telegraphy  is  shown 
diagrauimatically  in  the  accompanying  figure.  This  apparatus 
depends  on  the  same  general  principle  as  that  system  of  multiplex 
wire  telegraphy  which  gives  each  of  a  number  of  operators 
exclusive  use  of  the  wire  line  for  a  short  but  periodically  and 
rapidly  recurring  interval.  In  the  present  case  an  oscillating  relay 
arm  connects  a  single  aerial  alternately  to  each  of  two  receiving 
circuits  tuned  for  the  reception  of  the  respective  messages  con- 
cerned. It  is,  of  course,  possible  to  receive  two  messages  of 
distinctive  wave  length  simultaneously  on  one  aerial  by  using 
continuously  two  suitably  tuned  circuits.  In  practice,  however, 
the  "  wave  separation  "  required  at  the  receiving  stations  involves 
energy  losses  which  are  more  serious  the  greater  the  difference  in 
intensity  between  the  two  wave  trains  received.  Again,  the 
mutual  interaction  due  to  the  coupling  of  the  two  receiving 
systems  is  such  that  adjustments  in  one  circuit  affect  those  in  the 
other.  By  mechanically  changing  the  connection  of  the  aerial 
from  one  receiving  circuit  to  the  other  periodically  and  at  quite 
short  intervals,  this  difficulty  is  eliminated. 

The  apparatus  illustrated  has  been  designed  with  this  end  in 
view  by  the  Gesell.  f  ur  Drahtlose  Telegraphie,  and  comprises  simply 
an  automatic  interrupter  of  the  trembler-bell  type,  the  armature 


of  which  is  provided  with  an  adjustable  "  bob,"  and  carries  an  in- 
sulated double  spring  Fi,  Fa,  playing  between  stationary  contacts  Ki, 
k2.  All  the  intermittent  contacts  are  platinum-tipped.  The  aerial  is 
connected  to  terminal  a,  and  thence  through  the  flexible  lead  d  to  the 
springs  Fi,  Fg,  As  c  vibrates,  the  aerial  is  connected  alternately  to 
the  distinctively  tuned  circuits  connected  to  the  terminals  Bi,  Bg, 
and  the  normal  frequency  of  vibration  of  the  interrupter  being 
about  30  reversals  per  second,  each  receiver  is  connected  to  the 
aerial  a  number  of  times  during  the  reception  of  a  Morse  dot  or  dash, 
and  there  is,  therefore,  no  risk  of  missing  a  signal. — Elektr. 
Anzeige.r. 


NEW    ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


New  "  Diamond  H  "  Switches. 

A  variety  of  new  switches  has  recently  been  brought  out  by  the 
Hart  Manufacturing  Co  ,  of  76  and  77,  Rochester  Row,  West- 
minster, S.W.  ;  some  of  these  are  illustrated   herewith.      Fig.  1 


Pie.  1.— Habt  S.P.  Interposed  Damper  Switch 
(one  damper  shown  broken  away). 

shows  a  switch  which  has  been  devised  to  break  a  heavy  current  at 
high  voltage — 40  amperes  at  250  volts,  or  20  ampereH  at  600  volts. 
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The  novel  feature  in  its  ^instruction  is  the  provision  of  slotted 
porcelain  damping  blocks  into  which  tho  blades  of  the  switch  pase 
direotly  they  leave  the  contact  springs,  tho  cooling  effect  of  the 
porcelain  immediately  and  effectually  extinguishing  tho  arc  The 
meohanism  is  otherwise  Himilur  to  tho  well-known  Hart  devices, 
giving  a  Niiap  make  as  well  as  a  snap  break. 

The  same  dampinir  device  has  boon  applied  to  the  series-parallel 
switoh  which  is  widoly  employed  in  connection  with  cooking  and 
heating  apparatus,  but  in  thin  oase  the  porcelain  dampers  are 
integral  with  tho  base — a  remarkable  piece  of  work  in  porcelain. 
This  switch  gives  three  heats  and  an  "  off  "  position.  There  aro 
no  materials  in  the  switch  that  can  be  affected  by  heat,  the  insula- 
tion consisting  entirely  of  mica  and  porcelain.  Fig.  2  shows  the 
principal   features  of  the  switch,  including,  besides  the  porcelain 


distinguished  is  employed,  giving  qnfol  makf  arid  -break,  et1iy:tive 
interlooking  and  ease  of  mlMtnMBt.  Amongst  the  advantages 
claimed  for  this  switch  are  the  following  :  — 

Every  ourrent-carrying  part  that  ii  oajMblc  of  y  the 

operation  of  the  switch  i«  einily  rcmlaomhlfl   from   thr   front.     The 
moving   switch   contacts   of  a  double  or  triple  pole  swiV;h  M 
replaced  without   the    use  of  any    tool,  ami   la    leal  than    half   a 
minute. 

The  design  is  such   that  a  givon  current  oan  be  dealt  with   in 
absolute  safety,  and  in  an  exceptionally  small  cabinet. 

The  current  is  broken  upon  eaoh  pole  upon  two  contact-  in  aeries 
with  one  another  and  with  a  parallel  aetion. 

It  is  impossible  to  tamper  with  tho  contacts  either  by  mischief  or 
acoident.      The   circuit   can    only   be   closed    or  opened    by    quick 


Fig.  2. — Hart  Series-Parallel  20-Ampere  Switch  with 
Interposed  Dampers. 


dampers,  the  latest  pattern  of  binding  post,  which  enables  a  firm 
conneotion  to  be  made  with  ease,  and  without  nicking  the  wires. 
This  pattern  breaks  20  amperes  at  250  volts.  Before  the  dampers 
were  employed  the  maximum  current  permissible  was  10  amperes. 

Fig.  3  represents  a  new  remote-control  switch  of  very  compaot 
design,  as  arranged  with  an  automatic  relay  for  the  purpose  of 
ohanging  over  instantaneously  from  one  source  of  supply  to  another 
in  the  event  of  failure  of  the  former — a  very  neoessary  provision 
in  the  case  of  theatres  and  other  public  buildings,  where  extinction 
of  the  light  might  lead  to  panic.  The  switch  is  made  for  5  to  200 
amperes,  D.o.  or  AC  ,  and  either  two-pole,  three  or  four-pole  ;  the 
contacts  are  made  with  laminated  copper  brushes,  and  the 
mechanism  is  completely  enclosed.  The  action  of  the  , solenoids 
which  operate  the  switch  is  very  positive  and  powerful  ;  a  button 
controlling  the  releasing  solenoid,  which  operates  directly  on  the 
locking    mechanism,     enables    the    switch     to    be    opened    by 


Fig.  3. —Hart  Three-wire  Change-over  Switches 
Controlled  by  Automatic  Relay. 

hand,  and  "  momentary  contact "  switches  fixed  at  any  desired 
points  provide  for  remote  control.  The  operating  ourrent  is 
cut  off  on  the  completion  of  the  opening  or  closing  movement. 
Besides  its  use  for  the  purpose  above  mentioned,  the  switch  is 
applicable  to  any  case  where  remote  control  is  desirable, 
savin?  the  expense  of  running  the  main  cables  to  the  switching 
poiuts  ;  three  small  wires  and  a  push-button  switch  at  each  control 
point  suffice.    Numerous  cases  of  this  kind  arise  in  praotioe. 

Other  new  devices  include  a  new  type  of  bedroom-door  switch, 
for  use  in  hotels,  which  cuts  off  the  lighting  cirouit  when  the  door 
ii  locked  from  the  outstide,  and  thus  effects  an  economy  which,  in 
practice,  attains  a  remarkable  value  ;  and  switches  for  use  on 
motor-cars  fitted  with  electric  starters,  capable  of  passing  up  to 
200  amperes  for  a  short  time.  In  every  case  the  materials  and 
workmanship  employed  are  of  the  highest  order. 

The  "Adanac"  Switch  and  Repulsion  Fuse. 

Messrs.  Berry,  Skinner  &  Co.,  of  78,  Upper  Thames  Street, 
E.C.,  are  introducing  a  new  switch  and  fuse  which  embodies  several 
features  of  great  novelty  and  ingenuity  ;  the  accompanying  illus- 
trations show  the  device  open  and  closed,  and  it  will  be  seen  that 
the  "push-on,  pull-off  "  principle  by  which  the  firm's  switches  are 


Fig.  4. — "  Adanac  "  Switch  and  Repulsion  Fose,  Open. 


"  make  "  or  quick  "  break  "  action.  When  the  switch  is  "  on  "  the 
oabinet  is  automatically  locked,  and  the  contents  cannot  be 
tampered  with  ;  the  fuses  can  only  be  replace.d  when  the  switch  is 
off  and  the  circuit  dead. 

These  ends  are  attained  by  the  use  of  spring  contacts  screwed  on 
from  the  front,  and  switch  fuses  of  novel  design.  The  latter  con- 
sist of  fibre  tubes  carrying  at  each  end  a  metal  spiral  and  terminal : 
the  fuse  wire  is  threaded  through  the  interior  and  gripped  in  the 
terminals  by  caps,  which  screw  on  to  the  spirals,  and  are  provided 
with  gauze  disks  which  prevent   the  emission  of   flame  or  sparks. 


Fig.  5. — "  Adanac  "  Switch,  Closed. 


The  exposed  portions  of  the  spirals,  seen  in  the  illustration,  form 
the  contacts  whioh  enter  the  stationary  spring  clips,  giving  effec- 
tual multiple-point  CDntaot,  and  by  rotating  the  tubes  fresh  con- 
taot  surfaces  can  readily  ba  obtained.  The  tubes  are  held  in  an 
ingenious  arrangement  consisting  of  three  fibre  blocks  pressed 
together  by  the  mainspring  of  the  switch  ;  they  can  be  removed 
or  replaced  in  a  moment.  These  blocks  form  a  kind  of  toggle 
joint,  which  will  only  rest  in  the  extreme  positions,  full  in  or  full 
out. 

E 
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As  the  spirals  form  part  of  the  circuit,  they  produce  a  magnetic 
field  which  ia  stronger  in  proportion  to  the  current  flowing  through 
the  fuse,  and  by  arranging  for  the  production  of  a  consequent  pole 
at  the  middle  of  the  tube,  a  radial  field  is  obtained  which  has  the 
effect  of  extinguishing  the  arc  formed  at  rupture  silently 
and  efficiently,  and  rendering  it  impossible  for  the  arc  to 
flash  to  the  cover  or  case.  The  fuse  wire  can  be  renewed  by  hand, 
without  the  use  of  any  tool,  as  often  as  desired.  Tested  on  dead 
short  circuit  on  a  530-volt  battery,  the  fuses  have  repeatedly  inter- 
rupted a  current  rush  of  300  amperes  without  noise  or  sparks,  the 
same  fuse  carriers  being  rewired  each  time.  For  service  main 
supply  switches  the  device  is  very  suitable,  as  the  mains  can  be 
brought  in  at  either  top  or  bottom  of  the  case,  the  switch  box  is 
provided  with  a  wing  nut  which  only  requires  one  seal,  and  by 
removing  the  fuses  and  sealing  the  case  the  service  oan  be  com- 
pletely cut  off.  It  is  certainly  an  extremely  neat  and  efficient 
design,  and  should  prove  popular. 

Schoeller  Miner's  Lamp  and  Gas  Indicator. 

On  Tuesday  we  inspected  a  new  fire-damp  indicator  which  is 
being  introduced  by  the  Armordict  Manukac'ituing  Co.,  Ltd., 
of  Farringdon  Avenue,  E.C.,  and  which  is  now  receiving  the  atten- 
tion of  the  British  and  German  (iovernmental  authorities  as  a 
substitute  for  the  time-honoured  Davy  lamp  indicator.  The 
apparatus  depends  upon  the  phenomenon  of  diffusion  of  gases 
through  a  porous  septum,  which  takes  place  at  a  rate  inversely 
proportional  to  the  square  root  of  the  densities  of  the  gases  con- 
cerned. A  shallow  chamber  is  provided  at  the  head  of  the  lamp, 
its  base  being  the  roof  of  the  lamp  and  its  cover  a  porous  diffusion 
plate  ;  one  leg  of  a  small  U-shaped  tube  or  manometer  is  con- 
nected with  the  interior  of  the  chamber,  while  the  other  leg  is 
open  to  the  surrounding  atmosphere,  and  a  small  quantity  of 
coloured  liquid  in  the  bend  of  the  tube  indicates  any  difference  of 
pressure  between  the  interior  and  exterior  of  the  diffusion 
chamber.  The  filament  of  the  lamp  behind  the  manometer  renders 
this  indication  very  clearly  visible. 

When  the  device  is  introduced  into  an  atmosphere  containing  a 
gas  lighter  than  air,  the  gas  diffuses  inwards  into  the  chamber  more 
rapidly  than  the  air  outwards,  increasing  the  pressure  inside  the 
chamber  and  depressing  the  liquid  in  the  corresponding  leg 
of  the  manometer.  The  depression,  under  suitable  conditions, 
is  proportional  to  the  percentage  of  gas  in  the  air  surrounding  the 
chamber. 

When  a  heavy  gas  such  as  carbon  dioxide  is  present,  the  indica- 
tion is  of  opposite  sign,  the  liquid  rising  in  the  leer  connected 
with  the  diffusion  chamber.  A  valve  in  the  latter  is  provided,  by 
means  of  which  the  pressure  in  the  chamber  can  be  equalised 
with  that  of  the  surrounding  air. 

We  understand  that  the  indicator  is  capable  of  detecting  the 
presence  of  as  small  a  quantity  as  0"3  per  cent,  of  methane  :  it  can 
be  attached  to  any  type  of  lamp,  at  a  trifling  cost,  and  is,  of  course, 
absolutely  free  from  danger  in  use — which  cannot  be  said  of  the 
Davy  lamp,  for  example.  The  device  is  certainly  extremely 
interesting,   and  we  are  informed   that  many   lamp-makers    are 


Fig.  6.— Schoellkb  Patent  Miners  Lamp  Gas  Indicator, 


adopting  it ;  no  doubt  it  will  be  subjected  to  exhaustive  tests  by 
the  Home  Office  authorities,  and  if,  as  we  hope,  it  passes  these 
successfully,  the  last  remaining  objection  to  the  general  adoption  of 
electric  lamps  will  be  removed, 

The  lamp  to  which  the  indicator  waB  attached,  illustrated  in 
fig.  6,  consists  of  an  outer  shell,  into  which  is  dropped  a  metal 
cylinder  containing  a  i'>-volt  accumulator,  with  a  clear  (-pace 
between      the      two      vessels       to      protect      the      inner      one 


from  damage  due  to  blows  on  the  outer  case ;  a  fibre 
disk  fitted  with  contact  springs  is  placed  on  the  top  of  the  con- 
tainer, making  direct  connection  with  the  terminal  lugs  of  the 
battery,  and  the  top  of  the  lantern,  fitted  with  a  strong  glass 
cylinder,  is  then  screwed  on,  a  magnetic  lock  being  provided  to 
prevent  unauthorised  opening.  The  lamp  is  held  between  the  con- 
tacts and  the  upper  reflector  by  a  spring,  which,  if  the  lamp  bulb 
is  broken,  instantly  disconnects  the  lamp  contact  from  the  battery 
contact  spring.  The  lamp  is  switched  on  or  off  by  rotating  the 
lantern  with  regard  to  the  base.  The  complete  lamp  weighs 
4 3  lb.,  and  is  of  simple  and  substantial  construction,  giving  an 
excellent  light. 

"Magnet"  Electric  Fires. 

The  General  Electric  Co.,  Ltd.,  of  G7,  Queen  Victoria 
Street,  E.C.,  has  recently  evolved  two  types  of  heaters  known  as 
"Magnet"  electric  fires  in  which  the  element  is  run  at  a 
pleasing  glowing  temperature.  These  electrio  fires  are  made  in 
numerous  designs  to  suit  every  style  of  architecture.  In  the  first, 
the  "  panel  "  type,  a  special  non-oxidising  high-resistance  wire  is 
wound  in  a  helix,  and  this  helix  is  arranged  in  specially  designed 
fire-reBisting  insulators.  These  are  curved  from  top  to  bottom  as 
may  be  seen  from  the  illustration,  fig.  7,  and  the  terminals  of  each 
section  of  the  element  are  arranged  at  the  bottom  corners.  The 
special  fire-resisting  insulator  is  grooved  from  top  to  bottom,  and 
the  wire  helix  lies  in  these  grooves,  running  from  its  point 
of  entry  up  to  the  top,  through  a  hole  for  anchoring  purposes, 
down  the  next  groove,  through  a  similar  hole  at  the  bottom 
and  up  the  next  groove,  through  another  hole  and  down  to 
the  other  terminal.  The  wire  helix  is  further  anchored  by 
specially  designed  pegs  passing  through  holes  in  the  insu- 
lator arranged  for  the  purpose.  By  this  means,  it  will  be 
appreciated,  the  spacing  of  the  individual  turns  of  the  helix 
is  maintained  constant  throughout  the  whole  life  of  the  element, 
so  that  a  particularly  uniform  heating  effect  is  maintained. 

Each  element  is  designed  for  500  watts,  and  the  standard  fires 
are  arranged  for  1 ,500  or  2,000  watts.  Thus  there  are  three  or  four 
unit  elements  in  each,  and  a  graduated  heating  effect  may   be 


Fig.  7. 


-G.E.  Co.  "Magnet"  Fire. 


obtained  by  means  of  two  switches.  The  finishes  are  in  iron, 
copper  or  brass,  and  the  styles  Modern,  Adam,  Sheraton  and 
Georeian.    Fig.  7  shows  a  fire  in  the  Modern  style. 

Another  type  perfected  by  the  company  is  of  the  'rod'' 
type.  In  this  type  each  heating  element  consists  of  a  special 
fire-resisting  insulator  rod,  reinforced  by  a  central  steel  rod,  and 
having  fine  grooves  arranged  helically  on  its  surface.  These 
grooves  accommodate  a  special  non-oxidising  metal  wire  suitable 
for  use  at  high  temperature.  At  the  end  of  each  rod  connection  is 
made  by  the  end  turns  of  the  wire  to  a  nickel  terminal  strip, 
of  specially  large  surface  so  that  this  runs  perfectly  cool.  Each  of 
these  rods  is  designed  for  a  power  consumption  of  500  watts,  and 
the  terminal  fits  into  vertical  metal  strips  of  substantial  size  at  the 
side. 

The  standard  sizes  are  for  1,500,  2,000  and  3,000  watts,  and 
complete  control  can  be  effected  as  in  the  caBo  of  the  panel  type. 
Behind  the  rods  at  a  suitable  distance  is  arranged  a  curved 
aluminium  reflector.  The  company  gives  a  12  months'  guarantee 
in  all  cases,  and  the  prices  asked  are  extremely  moderate  ;  we 
understand  also  that  the  company  is  inaugurating  a  novel  scheme 
whereby  those  interested  in  the  supply  of  heaters  on  a  large  scale 
for  sale,  hire,  or  hire-purchase  will  be  able  to  extend  considerably 
their  activities,  and  they  are  recommended  to  apply  for  particulars 
to  the  heating  department  of  the  G.E.C. 

New  G.E.C.  Switches. 

The  General  Electric  Co.,  Ltd.,  has  also  recently  introduced 
the  5-ampere,  double-pole,  ironclad  explosion  proof  switch  and 
fuse,  shown  in  fig.  8,  for  cDlliery  lighting  work.  The  case  is 
shaped  to  reduce  the  space  available  for  gas  accumulations,  but 
adequate  clearances  are  given. 

The  switch  consists  of  a  pair  of  tumbler  switches  actuated  by  a 
handle  passing  through  the  side  of  the  box  and  connected  through 
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a  lignum  vit. i  coupling  box.      The  " on     and  '  ofl      positions  AM 

definite  and  clearly  marked.  Tho  switch  in  combined  with  thr- 
"  Rex  ''  fuse,  which  is  of  tho  replacement  type,  and  the  hinged 
cover  is  interlocked  with  the  BWitofa  movement  In  prevent  the 
(twitch  being  oporatod  when  the  cover  in  open.  The  Hwitchbox  id 
provided  with  1  -in.  machined  metal  llangim,  giving  a  motal-to-motal 
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Fio.  8.— G.B.  Co.  Colliery  Lighting  Switch. 

joint,  and  all  holes  in  the  box  are  provided  with  suitable  plugs, 
boshes  or  glands  to  make  them  gas  tight.  A  clamp  is  also  provided 
for  gripping  the  armouring  of  cable  if  required. 

The  G.E.  Co.  has  also  placed  on  the  market  a  range  of  "  Salford  " 
mining  type  circuit-breakers  for  either  A.c.  or  D.c.  circuits,  30  to 
600  amperes.     We  illustrate  one  of  them  in  fig.  9. 


Fig.  9.— "Salford"  Mining  Cihcuit-Breakeb. 

The  principles  followed  in  the  construction  are,  of  course,  much 
the  same  as  in  the  case  of  the  smaller  switch  described.  Among 
the  features  may  be  mentioned  loose  handle,  carbon  breaks  for  A.c. 
and  magnetic  blow-outs  for  d.c,  cast-iron  case  with  wide  machined 
flanges  and  with  the  lid  interlocked  with  the  switch.  Both 
Bwitches  comply  with  all  the  requirements  of  the  Home  Office. 


Copper.— As  shown  by  Messrs.  H.  R.  Merton  &  Co.'s 

statistical  circular  for  the  end  of  April,  there  is  an  increase 
in  the  quantity  of  visible  supplies.  English  holdings  are  up  1,571 
tons,  French  519  tons,  and  total  European  Btocks  2,799  tons, 
standing  now  at  29,273  tons.  Supplies  have  been  fairly  high  from 
North  America,  and  distinctly  high  from  Spain  and  Portugal, 
though  these  last  figures  vary  considerably,  and,  being  small  in 
amount,  probably  even  up  on  one  month  what  was  short  in  a 
preceding  one.  Chile  shipments  were  strong,  but  Australian 
rather  below  average.  Total  deliveries  at  50,800  tonB,  show  a 
brisk  trade,  and  make  the  visible  supply  figures  more  noteworthy. 
American  stooks,  as  given  by  the  American  Producers'  Association, 
were  down  6,144  tons  during  March,  the  figure  for  the  end  of  that 
month  being  28,843  tons.  The  world's  supply  on  the  same  date 
was  54,972,  a  reduction  of  (1,968  tons  on  the  figure  for  the  end  of 
February.  Although  this  cannot  be  looked  on  as  a  strong  total, 
it  is  better  than  during  four  months  of  last  year  (August — 
November). 


B»FOl  I 

posed  "i   1  d  tic*  iutt  and  Bhearma 

oonsiderad    o!    Mr.    Prank     EMppiooille,    of    Winchester    li 

Birmingham,  formerly  managing  director  of  the  Kippmgillc 
Manufacturing  Co.,  Ltd.,  manufacturers  and  factors  of  electrical 
fittings,  and  Meant.  Hooper  ft  Bdman,  Ltd.,  iron  and  b 
founders  and  bedstead  manufacturers,  of  Spring  Hill  Foundry. 
Birmingham,  the  cane  having  regard  to  an  arbitration  under  the 
Arbitration  Act  of  18x9,  and  presenting  various  questions  for  the 
opinion  of  the  Court  upon  the  true  interpretation  of  an 
between  .Messrs.  Hooper  ,t  Kdtnan,  Ltd.,  and  Mr.  Rippingille 
dated  November  25th,  1910,  by  which  he  was  to  act  as  traveller  for 
the  company. 

Mr.    McCardic    appeared     for  Messrs.    Hooper    t     Kdman,    and 
Mr.  H.  H.  Joy  represented  Mr.  Rippingille. 

Mr.  MoOahdib,  before  proceeding  to  deal  in  particular  with 
the  special  case  before  the  Court  in  this  matter,  said  that  it  raised 
important  commercial  questions  as  to  the  obligations  of  persons 
who  employed  a  man  as  traveller  and  commission  agent  to  accept 
the  orders  given  by  that  person,  also  there  was  the  question  of 
whether  supposing  theemployer  failed  to  fulfil  an  order,and  through 
delay  or  something  similar,  the  order  was  lost,  the  commission  agent 
could  claim  his  commission  on  that  lost  order  that  through  delay 
had  not  been  fulfilled.  There  were  also  broad  questions  of  law 
as  to  what  amounted  to  a  repudiation  of  contract  and 
what  amounted  to  acceptance  of  that  repudiation.  Questions 
also  arose  of  the  right  of  the  company,  having  regard  to 
the  agreement,  to  join  a  certain  electrical  trade  combine. 
Mr.  McCardie  proceeded  to  deal  with  the  details  of  the  special  caae. 
In  the  course  of  a  long  speech  he  pointed  out  that  the  business  of 
the  Rippingille  Manufacturing  Co.,  Ltd.,  of  which  Mr.  Rippingille 
was  managing  director,  was  unsuccessful,  and  in  August,  1910, 
resolutions  for  the  winding  up  of  the  company  were  passed.  Messrs. 
Hooper  &  Edman,  on  October  12th,  1910,  agreed  to  buy  from  the 
Receiver  and  manager  for  the  debenture-holders  of  the  Rippingille 
Manufacturing  Co.  the  goodwill,  stock,  patterns  and  effects  of  the 
electrical  fittings  department  of  the  Rippingille  Manufacturing 
Co.,  Ltd.,  and  in  November,  1910,  Mr.  Rippingille  entered  into 
an  agreement  with  Messrs.  Hooper  &  Edman  to  act  as  traveller  to 
the  company  for  seven  years,  subject  to  certain  stipulated  con- 
ditions. It  appeared  that  at  the  date  of  the  agreement  a  trade 
combination,  called  the  Electrical  Conduit  and  Fittings  Association, 
for  fixing  and  regulating  selling  prices  and  other  matters,  had  been 
formed  by  and  between  many  companies,  firms  and  individuals 
engaged  in  the  manufacture  and  sale  of  electrical  fittings  and 
conduits,  but  there  were  certain  manufacturers  who  were  not  in 
the  combination,  from  whom  supplies  of  electrical  fittings  and 
conduits  could  be  obtained  at  prices  very  much  below  those  fixed 
by  the  combination.  Mr.  Rippingille  said  it  was  agreed  between 
him  and  the  company,  before  he  entered  into  the  traveller's  agree- 
ment, that  he  should  be  employed  as  traveller  on  the  basis  of  the 
company  carrying  on  the  businesss — as  a  separate  department 
under  the  name  of  the  electrical  fittings  department — outside  the 
trade  combination  in  question,  by  purchasing  supplies  from  such 
manufacturers  who  were  not  members  of  the  combination,  and 
selling  the  goods  so  obtained  at  prices  below  those  fixed  for  the  time 
being  by  the  trade  combination,  and  it  was  contended  that  the 
company's  act  in  joining  the  combination  in  1911  was  in  breach  of 
the  agreement,  and  that  it  went  to  the  very  root  of  it,  or  that  it 
was  an  implied  term  of  the  agreement  that  the  company  of  their 
own  motion  could  not  do  anything  to  alter  the  existing  state  of 
circumstances  under  which  the  agreement  was  entered  into,  and 
that  the  conduct  of  the  company  in  joining  the  combination  put  it 
out  of  their  power  to  accept  orders  showing  33^  per  cent,  profit  on 
cost  (as  it  was  stipulated  they  should  do),  and  amounted  to  a 
repudiation  of  the  agreement.  Counsel  went  on  to  eay  that  the 
traveller's  agreement  provided  that  the  engagement  should  extend 
for  a  period  of  seven  years  from  October  9th,  1910,  provided 
that  the  accepted  orders  received  in  the  electrical  fittings  depart- 
ment of  the  company  (together  with  any  orders  received  by  the 
company  through  the  traveller  for  any  other  department  of  the 
company)  should  reach  a  maximum  of  £3,0C0  per  annum,  and  it 
was  also  agreed  that  all  orders  obtained  by  the  traveller  for  goods 
not  then  manufactured  or  factored  by  the  company  should  pass 
through  the  electrical  fittings  department.  The  remuneration  of 
the  traveller  was  to  consist  of  10  per  cent,  on  the  cash  received  in 
respect  of  all  orders  for  electrical  fittings,  and  10  per  cent,  on  the 
cash  received  in  respect  of  all  orders  taken  or  directly  influenced  by 
the  traveller  for  any  other  department  of  the  company,  with  cer- 
tain stipulated  exceptions.  The  commission  was  to  be  paid 
monthly  on  all  orders  accepted  by  the  company,  and  the  traveller 
was  also  to  have  one-tenth  of  the  net  profits  made  from  time  to 
time  by  the  company  in  the  electrical  fittings  department.  It  was 
further  provided  that  in  case  any  order  obtained  by  the  traveller 
for  goods  manufactured  or  factored  by  the  company,  should  show 
a  less  profit  to  the  company  then  33  J  per  cent,  on  cost,  the  traveller 
should,  first,  offer  the  order  to  the  company,  and  if  the  company 
accepted,  it  bore  in  lieu  of  the  10  per  cent.,  a  commission  equal  to 
a  half  of  the  net  profit  that  would  be  made  by  the  company,  and 
if  the  company  declined  such  an  order  the  traveller  was  to  be  at 
liberty  to  place  it  with  any  other  firm  at  the  same,  or  a  leas,  price, 
but  not  otherwise.  Mr.  McCardie  went  on  to  say  there  were  pro- 
visions as  to  the  commission  payable  if  the  company  should 
appoint  any  home  or  export  representative  for  the  electrical  fittings 
department  on  ground   not   then  worked  by  the  traveller,  it  was 
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provided  that  the  traveller  should  devote  so  much  as  he  might 
think  neoessary  of  his  time  to  his  duties  as  such  traveller,  and 
ehould  do  all  in  his  power  to  extend  and  increase  the  business  of 
the  oompany.  The  traveller  was  to  pay  his  own  travelling 
expenses  and  the  books  and  aocounts  in  respect  of  the  electrical  busi- 
ness were  to  be  open  to  the  inspection  of  the  traveller.  It  was 
agreed  that  in  case  the  company  should  at  any  subsequent  time 
manufacture  plain  or  ornamental  brass,  copper,  or  hammered  iron 
gas  or  electrical  fittings,  brackets  or  standards  for  use  in  dwelling 
houses,  theatres  or  public  buildings,  the  term  "  electrical  fittings  " 
should  not  be  deemed  to  apply,  and  these  should  be  excluded  from 
the  agreement  provisions,  except  that  the  traveller  should  be 
entitled  to  the  10  per  cent,  on  the  cash  received  in  respect  of  all 
accepted  orders  obtained  by,  or  directly  influenced  by,  him 
during  the  continuance  of  the  agreement,  but  the  traveller 
was  not  to  be  disentitled  from  receiving  10  per  cent,  in  respect  of 
goods  manufactured  by  the  company  of  the  class;  and  similar  in 
pattern,  to  those  theretofore  dealt  in  by  the  traveller's  late  firm, 
the  Rippingille  Manufacturing  Co.,  Ltd.  There  was  a  clause  that 
provided  for  determination  of  the  engagement  by  three  months' 
notioe,  should  the  minimum  accepted  orders  not  be  reached  in  any 
year,  and  also  a  provision  that  if  disputes  arose  as  to  remuneration 
payable,  or  as  to  the  construction  of  the  agreement,  it  should  be 
referred  to  a  single  arbitrator  under  the  provisions  of  the  Arbitra- 
tion Act,  1889.  The  traveller  began  toservethe  company  on  October 
9th,  1910,  on  the  terms  of  the  agreement  of  November,  1910,  and 
he  Bupplied  to  the  company  the  name  of  certain  manufacturers 
carrying  on  business  outside  of  the  combination,  including  the  name 
of  CranmoreiCo.,of  Aston, BrookStreet,  Birmingham,  manufacturer 
of  conduits  and  accessories  for  electric  lighting,  .Vc,  and  lists  of 
selling  prices  (showing  a  profit  of  not  less  than  83J  per  cent,  on 
cost)  were  prepared  and  distributed  among  prospective  customers 
in  the  electrical  fittings  department  of  the  company's  business.  In 
January,  1911,  the  company  said  they  were  only  prepared  to  pay 
the  traveller  2J  per  cent,  commission  on  orders  obtained  by  him 
for  conduit  tubes,  and  the  traveller  replying  that  he  could  not 
alter  the  agreement,  the  company  told  him  not  to  take  any  orders 
for  conduit  tubes  on  their  behalf  in  future.  On  February  6th, 
1911,  the  company,  who  contended  that  they  were  entitled  to 
rely  upon  the  traveller  getting  proper  deliveries  of  goods 
in  order  that  they  might  execute  orders  obtained  by  him,  also 
gave  him  notice  that  till  he  oould  secure  delivery  of  goods 
then  on  order  he  had  better  not  solicit  further  business  for 
the  company,  and  that  further  orders  would  not  be  accepted  by 
the  company.  On  February  6th  the  traveller  inquired  if  they 
desired  that  he  should  not  solicit  further  orders  on  their  behalf, 
and  wrote  to  say  that  he  presumed  they  would  have  no  objection, 
if  that  were  so,  if  he  solicited  orders  on  behalf  of  other  firms,  and 
to  this  the  company  made  no  reply.  On  February  7th,  1911,  the 
traveller  entered  into  an  agreement  with  Walter  Edwin  Cranmore, 
trading  as  Cranmore  &  Co.,  to  serve  them  as  traveller  and  to  obtain 
orders  on  their  behalf  for  conduit  tubes  and  for  other  goods  manu- 
factured or  dealt  in  by  them,  and  the  traveller  contended  he  told 
Hooper  &  Edman  of  this,  but  that  the  company  denied,  and  said 
that  the  agreement  with  Cranmore  &  Co.  was  in  breach  of  his  agree- 
ment with  them  (Hooper  &  Edman),  and  they  called  on  him  to 
terminate  the  agreement  with  Cranmore  &  Co.  It  was  later  agreed, 
to  prevent  litigation,  that  the  company  should  withdraw  its 
objection  to  the  traveller's  agreement  with  Cranmore  &;  Co.,  but  that 
the  traveller  should  pay  on  account  to  the  company  one-half  of 
the  commission  he  received  from  Cranmore  &  Co.  for  the  sale  of 
conduits  and  conduit  fittings.  The  company  later  contended  that 
although  the  traveller  obtained  orders  at  prices  showing  a  profit  of 
.YS  |  per  cent,  on  cost,  they  were  entitled,  in  the  exercise  of  their 
discretion,  to  refuse  to  accept  orders  at  such  prices,  and  claimed 
the  right  to  fix  their  own  Belling  prices  at  amountB  that 
they  thought  fit,  independently  of  the  agreement.  About 
May  19th,  1911,  the  company  notified  the  fact  that 
they  had  joined  the  trade  combination,  and  the  traveller  pro- 
tested against  this,  and  eventually  said  he  was  advised  that  the 
company  had,  by  joining  the  combination,  committed  a  breach  of 
the  agreement.  There  were  negotiations  with  a  view  to  meeting 
the  altered  position  created  by  the  company  having  joined  the 
trade  combination,  but  no  agreement  was  reached  between  the 
parties,  and  on  July  1st,  1911,  the  traveller  gave  notice  of  his 
intention  to  proceed  to  arbitration  under  the  Arbitration  clause 
of  the  agreement  in  respect  of  breaches  by  the  company  of  the 
agreement.  In  September,  1911  (counsel  explained)  Mr.  J.  G. 
Hurst  was  appointed  as  sole  arbitrator  to  determine  the  disputes 
that  had  arisen.  The  arbitrator  had  heard  the  various  con- 
tentions. It  was  contended  for  the  traveller  that  he  was  not 
answerable  to  the  company  for  the  successful  management 
of  the  electrical  fittings  department  of  their  business,  and.  the 
company  could  not  rely  on  the  traveller  getting  proper  deliveries 
of  goods  for  the  execution  of  orders  accepted  by  them  ;  that  the 
agreement  was  entered  into  on  the  basis  that  the  company  would 
carry  on  business  outside  of  the  combination  :  that  the  company 
was  bound  to  afford  the  traveller  the  opportunity  of  covering  the 
commission  referred  to  in  the  agreement,  and  were  bound  to 
accept  all  orders  obtained  that  showed  33',  per  cent,  profit  on 
cost,  subject  only  to  the  financial  position  of  the  combine  being 
satisfactory,  and  to  the  company,  acting  reasonably,  being 
able  to  cope  with  and  execute  such  orders  ;  that  the  com- 
pany were  not  at  liberty  to  join  the  combination  ;  that  it 
was  an  implied  term  of  the  agreement  that  the  company 
would  not  do  anything  to  alter  the  existing  state  of  circum- 
stances under  which  the  agreement  was  entered  into ; 
that  the  conduct  of  the  company  in  joining  the  combination 
put  it  out  of  their  power  to  accept  orders  showing  334  per  cent, 
profit  on  cost,  and  amounted  to  a   repudiation  of  the  agreement 


that  had  been  accepted  by  the  traveller  ;  that  the  traveller  had 
done  nothing  since  such  acceptance  disentitling  him  from  relying 
on  such  repudiation  and  acceptance  ;  that  he  was  entitled  to  be 
paid  monthly  a  commission  of  1 0  per  cent,  on  all  orders  accepted  by 
the  company,  but  that  he  was  only  entitled  to  retain  the  com- 
mission on  cash  actually  received  by  the  company  in  respect  of 
accepted  or  executed  orders ;  that  the  traveller  was  entitled  to 
damages  in  respect  of  loss  of  commission  owing  to  orders  being 
lost  by  faulty  execution  and  delay  on  the  part  of  the  company. 

On  behalf  of  the  company,  the  chief  contentions  were  that  the 
company  were  only  entitled  to  execute  orders  that  they  chose  to 
accept,  and  they  were  at  liberty  to  refuse  to  accept  any  orders 
obtained  by  the  traveller,  whether  such  orderB  showed  a  profit  of 
33 j  per  cent,  on  cost  or  not  ;  that  the  company  were  entitled  to 
fix  the  selling  prices  that  they  thought  fit,  that  they  were  entitled 
to  join  the  trade  combination  ;  that  they  were  in  all  respeots 
entitled  to  carry  on  their  own  business  as  they  thought  fit  without 
being  responsible  to  the  traveller  for  any  loss  of  trade  oaused  by 
faulty  execution  of  orders,  delay  in  the  execution  of  orders,  or  by 
raising  prices  at  which  the  company  were  willing  to  sell  goods 
manufactured  or  factored  by  them  ;  that  the  company  had  done 
nothing  amounting  to  a  repudiation  of  the  agreement,  and  there 
had  been  no  unequivocal  acceptance  of  the  traveller  of  any  such 
repudiation  ;  that  the  remuneration  to  which  the  traveller  was 
entitled  was  a  commission  of  10  per  cent,  payable  monthly  on  cash 
received  by  the  company  in  reBpect  of  such  orders  obtained  by  the 
traveller  as  the  company  had  chosen  to  accept. 

The  Arbitrator  had  reported  that  he  had  heard  the  evidence  of  the 
traveller,  and  it^had  been  agreed  that  on  that  evidence  and  the 
documents  before  him,  he  should  determine  certain  matters  for  the 
guidance  of  the  parties  in  the  conduct  of  the  arbitration.  The 
Arbitrator  had  found  the  following  facts  : — 

1.  That  the  agreement  was  entered  into  on  the  basis  of  an 
existing  state  of  circumstances,  viz.,  that  the  company  would  carry 
on  the  business  referred  to  in  the  agreement  outside  of  the  trade 
combination. 

2.  That  the  agreement  could  only  take  effect  by  the  continuance 
of  that  existing  state  of  circumstances. 

3.  If  on  the  true  construction  of  the  agreement  the  company 
were  not  entitled  to  join  the  combination,  their  oonduct  in  so 
doing  amounted  to  a  breach  necessarily  going  to  the  root  of  the 
agreement  and  entitling  the  traveller  to  treat  such  breach  as  a 
repudiation  on  their  part  of  the  agreement. 

4.  That  such  repudiation  was  unequivocally  accepted  by  the 
traveller. 

5.  That  whatever  was  done  after  the  traveller's  acceptance  of 
Buch  repudiation  was  done  by  agreement  between  the  parties,  and 
the  traveller  had  done  nothing  precluding  him  from  relying  on 
such  repudiation  and  acceptance  thereof. 

The  Arbitrator  had  presented  (added  counsel)  the  following 
questions  for  the  opinion  of  the  Court : — 

1.  Whether  on  the  true  construction  of  the  agreement  the 
traveller  was  responsible  for  the  successful  management  of  the 
electrical  fittings  department  of  the  company's  business,  and  (or) 
for  getting  proper  deliveries  of  goods  to  enable  the  company  to 
execute  orders  obtained  by  the  traveller  ? 

2.  Whether  it  was  an  implied  term  of  the  agreement  that  the 
company,  of  its  own  motion,  would  not  do  anything  to  alter  the 
existing  state  of  circumstances  under  which  the  agreement  was 
entered  into  .' 

3.  Whether  the  company  was  bound  to  accept  all  orders  obtained 
by  the  traveller  showing  33  J  per  cent,  profit  on  cast,  subject  only  to 
the  financial  position  of  the  customer  being  satisfactory,  and  to  the 
company,  acting  reasonably,  being  able  to  execute  Buch  orders  ? 

4.  Whether  the  company  was  entitled  to  fix  such  selling  prices 
as  it  thought  fit  1 

5.  Whether  the  company  was  entitled  to  join  the  trade  com- 
bination .' 

I!.  What  commission  the  traveller  was  entitled  to  be  paid  .' 

7.  Whether  the  traveller  was  entitled  to  claim  any  damages  in 
respect  of  Iobs  of  commission  owing  to  orders  being  lost  by  faulty 
execution,  and  (or)  delay  on  the  part  of  the  company,  and  also 
owing  to  the  company  refusing  to  accept  orders  from  customers 
who  were  financially  sound,  which  orders  it  was  possible  for 
the  company  to  accept  and  execute  1 

8.  Whether  in  determining  the  matters  set  out  he  was  wrong  in 
law? 

When  Mb.  McCaedie  had  reviewed  the  special  case  covering 
these  facts,  the  fact  was  referred  to  that  the  Arbitrator  had  not 
completed  the  hearing  of  the  evidence,  and  it  was  suggested  that 
the  better  course  would  be  for  Mr.  Hurst  to  complete  the  evidence 
before  their  Lordships  dealt  with  the  questions  arising. 

After  some  discussion,  their  Lordships  directed  that  the  whole 
matter  should  be  remitted  to  the  Arbitrator  for  him  to  complete 
the  hearing  of  the  evidence,  and  then  state  his  award  in  a  special 
case,  or  state  a  special  case,  with  any  question  of  law  that  had 
arisen. 

Electbic  Light  Advertisement*. 
Mr.  Justice  Astbuby,  in  the  Chancery  Division,  on  April  30th, 
decided  upon  the  construction  of  the  covenant  in  a  lease  for  80 
years  from  1887  from  the  London  County  Council,  that  an  electric 
light  advertisement  installed  by  the  lessee,  Mr.  Samuel  Joseph,  on 
the  farade  of  the  premises  known  as  Piccadilly  Mansions,  at  the 
corner  of  Shaftesbury  Avenue  and  Piccadilly  Circus,  did  not  con- 
stitute a  breach  of  the  covenant.  According  to  the  facts  as  agreed 
between  the  parties,  the  covenant  prohibited,  except  with  the 
licence  of  the  lessors,  any  cutting  or  maiming  of  the  principal 
walls  or  timbers,  or  any  alterations  in  the  elevation  or  in   the 
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architectural  doooration  of  tho  building.  Tho  advertisement  in  <i ik-h- 
tion  coiiHiHtcd  of  a  framework  of  light  iron  vertioal  and  horizontal 
baw  boltod  together  in  the  form  of  a  wide-mewlied  net,  to  which 
the  letters  of  tho  advertisement,  which  were  made  of  wood  and 
fitted  with  electric  lamps,  were  affixed.  The  whole  framework  waH 
suspended  from  the  upper  part  of  the  premise!  by  Hteel  band*,  nono 
of  which  waB  fixed  to  the  structure  of  the  building,  but  embraced  the 
ornamental  stone  work  on  the  top  of  the  facade.  Tho  vertical 
iron  bars  wore  further  supported  by  means  of  struts  fixed  to  them 
and  renting  on  the  stone  oornioen,  which  rnn  at  intervals  across 
the  faoade  of  the  promises  The  lessee,  Mr.  Joseph,  for  whom  Mr. 
F.  Russell,  K.C  ,  and  Mr.  I'nderhill  appeared,  contended  that  the 
installation  of  the  advertisement  had  not  caused  any  alteration  in 
the  elevation  or  in  the  architectural  decoration  of  the  building. 
On  the  other  hand,  the  County  Council,  for  whom  Sir  Chas. 
Macnaghten,  KC,  and  Mr.  F.  L.  Wright  appeared,  contended  that 
the  installation  had  caused  such  an  alteration. 

His  Lordship  said,  having  regard  to  the  fact  that  if  the  pro- 
hibition included  any  alteration  in  the  appearance  of  the  building, 
he  could  see  no  limit  to  be  placed  upon  it  or  any  means  of  arriving 
at  any  limit,  he  thought  the  covenant  must  be  held  to  relate  to 
the  fabric  of  the  building  and  not  merely  to  alterations  in  its 
appearance  by  temporary  advertisements  or  frameworks  hung  out- 
side which  could  be  removed  at  any  time,  and  upon  the  removal 
of  which  the  elevation  and  architectural  decoration  of  the  building 
would  remain. 


Welling  borough  Electric  Supply  v.  Hacksley. 
At   Wellingborough    (Nortbants)     County  Court  on  April   27tb, 
before   his  Honour    Judge    Radcliffe,    K.C,    the    plaintiffs    sued 
Wm.  Hacksley,    a   builder,   for   10s.    7d.  balance   of  account    for 
energy  supplied. 

Mr.  S.  J.  Coales  was  for  the  plaintiffs  ;  and  Mr.  W.  W.  James 
for  the  defendant. 

The  point  in  dispute  was  whether  there  was  a  binding  agree- 
ment for  the  company  to  continue  to  supply  the  defendant  at  a 
certain  price.  When  the  defendant  began  to  take  the  current  he  did 
so  upon  an  agreement  under  which  the  price  charged  by  the  company 
was  34d.  per  unit.  Later  a  notice  was  served  upon  the  defendant  to 
the  effect  that  the  price  would  be  raised  to  IJd.  per  unit.  Defen- 
dant did  not  reply  to  this,  but  continued  to  use  the  supply,  and 
when  applied  to  for  payment  at  the  higher  rate,  relied  upon  the 
original  agreement.  The  defence  was  that  the  defendant  was  a 
member  of  a  firm  that  used  a  considerable  quantity  of  electricity 
for  power,  and  in  consequence  of  that  was  granted  a  special  rate 
for  lighting  purposes  at  his  private  address.  There  being  no 
special  agreement,  it  was  held  that  it  was  binding  upon  the 
company  to  continue  to  supply  at  the  original  rates.  Defendant 
stated  that  the  manager  of  the  company  told  him  when  he  signed 
the  agreement  that  the  price  named  would  be  binding  upon  the 
company  so  long  as  defendant  was  a  member  of  the  firm  of 
Hacksley  Bros,  and  continued  to  use  electricity  for  power  for 
trade  purposes.  After  a  lengthy  hearing  judgment  for  defendant 
with  costs  was  given,  leave  to  appeal  being  refused. 


Compensation  Case. 


Compensation  amounting  to  £2ti0  and  6  guineas  costs  was 
awarded  in  the  Salford  County  Court  on  April  28th  to  Mrs.  Eliza- 
beth Hepworth,  of  Taylor  Road,  Stretford,  in  respect  of  the  death 
of  her  son,  James  Herbert  Hepworth,  electrician,  who  had  been 
employed  by  the  British  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.,  of  Trafford  Park.  On  March  lath,  while  at  work,  he 
accidentally  caught  hold  of  a  live  electric  wire  and  was  instantly 
killed. 

Mr.  Ashworth,  solicitor,  who  appeared  for  the  claimant,  said 
that  she  was  the  only  real  dependant  of  the  deceased.  His  father 
was  living  and  had  left  the  family  some  years  before  the  accident, 
and  had  not  since  contributed  to  their  maintenance. 

Judge  Mellor,  K.C. :  But  he  may  still  be  a  dependant  and 
have  a  claim  on  a  portion  of  this  money. 

Mr.  Ashworth  submitted  that  as  the  son  had  never  contributed 
a  penny  towards  his  father's  maintenance  the  father  had  no  legal 
claim,  though  the  position  was  somewhat  complicated  by  his 
having  recently  returned  from  abroad. 

The  Judge,  in  making  the  award  of  £2C>0  and  costs  against  the 
company,  to  which  the  company  had  assented,  ordered  that  the 
money  should  be  paid  into  Court  until  proof  were  given  that  the 
mother  was  the  only  dependant  in  law. 


Peel  v.  Hartley  Cinemas,  Ltd. 

In  a  case  heard  at  Oolne  County  Court  last  week,  Arthur  Peel,  elec- 
trician, Nelson,  sued  Hartley  Cinemas,  Ltd.,  for  £  1 7  3s.  1  Od.  for  goods 
sold  Messrs.  Hartley  counterclaimed  for  £39  16s.  2d.  It  was  pointed 
out  that  the  original  claim  had  been  paid  into  Court,  and  it  was 
argued  from  this  that  the  counterclaim  failed,  there  being  no 
action  before  the  Court.  This  was  not  upheld.  It  was  stated  that 
plaintiff  was  engaged  to  supply  the  electrical  fittings  and  do 
general  electrical  work  in  connection  with  a  picture  hall  at  Tod- 
morden.  This  included  the  provision  of  a  generator.  At  first 
defendant  chose  one  of  Baxendale's  (Manchester)  make,  but  plaintiff 
found  this  could  not  be  delivered  in  time,  and  so  it  was  agreed  that 
he  should  get  the  machine  from  the  General  Electric  Co.  The  place 
was  not  opened  until  August  30th,  but  the  generator  did  not 
arrive  until  October  5th.     Plaintiff  made  a  temporary  makeshift 


by    Using    up    ii    win-    r<  «in»<r,    lint    thin    wm    not    effective,  »nd    ft 
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for  electricity  than   they   would   hasa   had   to   pay   had   thi 
using  a  generator.     For  this  Iokh    tiny   claimed    £\<>.     A  director 
said  he  received  no  bender  or  estimate*  regarding  the  g< 
They  left  the  question  of  the  price  to   Mr.  Peel,  and   there  was  no 
"  of  a  5  per  cent,  commission. 

Plaintiff  Btated  that  there  w«h  no  contract  for  him  to  deliver  the 
generator  by  any  specific  date,  although  in  the  interests  of  hin 
clients  he  endeavoured  to  get  the  machine  as  soon  as  possible.  As 
a  matter  of  fact,  the  machine  was  pent  to  St.  Helens  by  mistake, 
and  when  it  eventually  arrived  at  Todmcrden  a  part  was  broken, 
causing  further  delay. 

The  Judge  found  that  no  time  for  delivery  was  guaranteed. 
There  would  therefore  be  judgment  for  the  plaintiff. 


Secretary  of  State  FOB  Wab  v,  Kirkland  k  Capper 
and  J.  II.  T.  Woodd. 

Mr.  Justice  Lawrence  delivered  his  reserved  judgment  on 
Friday,  May  1st,  in  this  action,  which  has  been  reported  in  our 
columns.  His  Lordship  summarised  the  facts  brought  out  in 
evidence,  and  said  the  installation  was  completed  on  May  13th, 
1907,  and  the  year  of  maintenance  provided  for  in  the  contract 
expired  upon  the  same  date  in  1908.  No  inspection  or  tests  were 
made  by  the  defendants  at  the  latter  date. 

The  first  complaints  to  the  defendant*  of  the  work  appear  to 
have  been  made  in  August,  1907.  In  February,  1908,  serious  com- 
plaints of  the  installation  were  made,  first  by  the  Westminster 
Electric  Supply  Corporation,  who  provided  the  current,  and  after- 
wards by  the  authorities  of  the  War  Office.  That  the  installation 
had  serious  defects  was  then  admitted  by  both  defendants,  and  was 
not  altogether  denied  before  me,  although  strenuous  efforts  were 
made  to  minimise  these  defects  and  to  cast  the  blame  for  them 
upon  anyone  provided  it  was  not  the  defendants.  Tests  were  made 
in  July,  1908,  of  the  installation  in  the  college,  and  disclosed  the 
fact  that  23  circuits  (each  supplying  electrical  current  to  a  number 
of  lights)  were  defective  out  of  a  total  of  83  circuits  in  this 
building.  In  January,  1910,  11  months  afterwards,  further  tests 
were  made  on  behalf  of  the  plaintiff  and  defendants  jointly,  and 
then  it  was  found  that  the  defective  circuits  had  increased  to  30 
out  of  83.  These  defects  were  then  located  as  existing  in  the 
wiring  itself,  and  not  in  the  fittings  or  switches. 

The  first  allegation  of  negligence  or  breach  of  duty  made  by  the 
plaintiff's  counsel  was  that  the  defendants  had  improperly  departed 
from  the  provisions  of  the  specification,  and  had  done  so  without 
following  its  provisions  as  to  deviations.  The  complaint  alleged 
was  that  the  system  of  wiring  adopted  was  that  of  conduits  con- 
sisting of  lead-covered  wires  buried  in  plaster. 

The  defendants'  counsel  endeavoured  to  construe  the  specification 
so  as  to  permit  this  method  of  wiring.  It  was  adopted  by  Kirkland 
and  Capper  at  the  suggestion  of  Mr.  Woodd,  who  objected  to  having 
any  projections  upon  the  surface  of  the  walls,  or  ceilings,  for 
;Bsthetic  and  hygienic  reasons.  The  contractors  had  tendered  on 
the  footing  of  having  conduits  on  the  surface  of  the  walls,  &c. 
The  defendant  Woodd  does  not  appear  to  have  thought  of  these 
matters  when  the  designs  and  specifications  of  the  buildings  were 
being  prepared,  nor  did  Kirkland  and  Capper  when  the  specifica- 
tion for  the  installation  was  being  prepared.  No  doubt  projec- 
tions are  undesirable,  but  it  would  have  been  easy  at  an  earlier 
stage  to  have  prevented  any  necessity  for  a  projection.  The 
difficulty  arose  from  an  entire  want  of  co-ordination  between  the 
defendants.  If  it  was  thought  that  Frazzi  blocks  could  not  be 
chased,  it  was  ea«y  to  specify  for  a  thicker  coat  of  plaster,  one 
that  would  have  covered  as  conduit  a  conductor  in  tubing.  That 
Frazzi  blocks  could  be  chased  without  any  difficulty  before 
erection  was  demonstrated  in  Court.  Indeed,  the  smoothness  and 
readiness  of  the  material's  response  to  the  file  surprised  me,  after 
the  contentions  and  evidence  that  I  had  heard. 

Upon  the  construction  of  the  specification,  I  come  to  the  con- 
clusion that  burying  lead-covered  wires  in  plaster  is  not  permis- 
sible under  it.  These  were  not  "short  lengths"  of  wire  in  the 
sense  in  which  these  words  are  used  in  the  specification.  The 
buried  wires  do  not  comply  with  its  provision  as  to '"accessi- 
bility," nor  with  that  as  to  protection  from  mechanical  injury, 
such  as  nails.  This  lead-covered  kind  of  conduit  may  be  quite 
good  when  placed  in  a  position  free  from  damp  and  where  it  cannot 
receive  mechanical  injury,  but  it  requires  specifically  careful 
handling  in  erection,  and  is  not  suitable  for  insertion  under  plaster 
which  may  always  contain  moisture,  or  from  time  to  time  become 
damp.  I  am  of  opinion,  therefore,  that  the  adoption  of  this  system 
of  conduits  was  undesirable  in  itself,  and  improper  under  this 
specification,  and  that  the  excuse  for  its  adoption,  viz.,  the  one  of 
Frazzi  blocks  and  thin  coatings  of  plaster,  is  not  one  that  the 
defendants  are  entitled  to  make  in  this  action.  The  adoption  of 
this  system  of  lead-covered  wires  buried  in  plaster  was  one  of  the 
main  contributory  causes  of  the  defects  which  subsequently  revealed 
themselves. 

The  second  head  of  complaint  was  that  the  supervision  of  the 
work  of  wiring  was  negligent  or  insufficient.  This  appears  to  me 
to  be  true.  The  only  person  upon  the  epot  throughout  was  the 
clerk  of  the  works,  who  may  have  been,  as  Mr.  Woodd  said  he  was, 
a  very  good  clerk  of  the  works  in  matters  of  mere  building.  He 
was  not  called  before  me.  nor  was  anyone  engaged  on  the  job  from 
the  contractors,  Bolding  &  Sons.  It  was  admitted  that  the  clerk 
of  the  works  had  had  no  previous  electrical  experience.  There  was 
no  evidence  to  show  that  the  Boldings  or  their  foreman,  or  their 
workmen,  had  ever  installed  this  kird  of  conduit  in  plaster  before 
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It  was  admitted  that  Kirkland  ft  Capper  had  had  no  representative 
upon  the  spot  throughout  under  the  provision  in  that  behalf 
contained  in  the  contract  and  specification. 

The  defendants  appear  to  have  relied  entirely  upon  the  visits  of 
Mr.  Kirkland,  which,  he  said,  were  frequent  and  almost  daily.  His 
diary  does  not  altogether  bear  this  out,  but  even  if  it  were  true  it 
would  be  an  extremely  risky  thing  to  entrust  the  erection  of  this 
form  of  wiring  with  these  frequent  connector  boxes  to  in- 
experienced hands,  without  close  and  constant  skilled  supervision. 

The  evidence  of  Mr.  Kirk  and  the  specimens  of  lead-covered  wire 
produced  satisfied  me  that  there  had  been  inefficient  supervision. 
For  example,  the  bonding  at  the  connector  boxes  was  sometimes 
absent  and  generally  insufficiently  executed.  The  wires  near  the 
switches  and  connector  boxes  showed  signs  of  having  been  bent  at 
angles  that  lead-covered  wire  should  not  be  subjected  to.  Wires 
were  run  against  edges  of  brickwork  without  any  protection. 
The  painting  of  the  wires  had  not  been  done  throughout.  The 
flexes  were  knotted  at  the  ceiling  roses  by  way  of  stops.  There 
was  no  attempt  to  provide  any  protection  against  nails.  There 
were  no  plans  or  any  othsr  provision  to  show  the  course  of  the 
wires,  so  that  no  one  knew  where  the  wires  ran  when  anything 
had  to  be  done  to  the  walls,  such  as  the  hanging  of  bells.  See 
Woodd's  letter  to  Messrs.  Kirkland  &  Capper,  Januarv  30th,  1907. 
These  matters  seem  to  me  to  show  that  there  was  slackness  in 
supervision.  The  defendants  sought  throughout  to  throw  on  the 
officials  of  the  War  Office  the  duties  which  they  had  undertaken  or 
some  of  them,  and  one  of  their  learned  counsel,  Mr.  Walter,  seemed 
to  think  that  it  was  a  sufficient  answer  to  every  complaint  and 
every  fact  to  suggest  that  it  was  due  to  subsequent  interference  by 
the  Royal  Engineers. 

The  Solicitor- General  very  properly  admitted  that  where  there 
had  been  interference  by  the  Royal  Engineers  or  anyone  else  on 
behalf  of  the  plaintiff,  he  could  not  hold  the  defendants  responsible 
for  the  defect  in  that  particular  part  of  the  system.  He  made 
inquiries  into  this  matter  and  handed  in  a  schedule  of  cases  in 
which  he  said  he  had  reason  to  believe  there  had  been  such  inter- 
ference. I  think  that  schedule  contains  all  the  cases  as  to  which 
there  is  any  evidence  before  me  of  any  interference.  I  reject  the 
cases  attempted  to  be  added  by  Mr.  Walter  founded  upon  hearsay 
evidence  of  Meech  or  anyone  else  who  was  not  called.  I  have 
rarely  seen  a  witness  who  gave  his  evidence  with  such  accuracy  and 
such  impartiality  as  Mr.  Kirk,  and  I  am  prepared  to  rely  upon  his 
investigations. 

For  the  defendants  it  was  contended  that  the  defects  were  due 
to  the  use  by  the  occupants  of  the  premises  of  improper  fuses, 
that  is  to  say,  of  fuses  which  would  permit  a  stronger  current  to 
pass  than  the  wires  were  capable  of  carrying  in  safety.  The 
arguments  of  Mr.  Walter  were  elaborate  and  ingenious.  I  have 
given  them  my  most  caref  ul  consideration,  yet  they  have  entirely 
failed  to  convince  me  that  they  account  for  these  defects.  I 
cannot  undertake  to  deal  with  them  in  detail  It  is  clear,  indeed 
it  is  admitted,  that  if  and  so  long  as  the  wire  is  laid  with  its  in- 
sulation and  its  lead  cover  intact,  the  heavier  fuse  cannot  affect  it. 
It  is  only  when  there  is  some  break  or  crack  in  the  particular 
circuit  that  the  heavier  fuse  can,  by  supplying  a  current  too 
strong  for  the  wire,  increase  and  enlarge  the  point  of  escape  of 
current.  Any  section  of  the  wire  that  is  perfect  can  be  affected  if 
at  all,  only  bv  first  destroying  the  insulating  power  of  the 
envelope  through  overheating.  There  was  no  evidence  of  such 
destruction  of  the  insulating  envelope  shown.  In  the  two  speci- 
mens of  wire  produced  which  showed  signs  of  oxidisation  the 
insulating  power  of  the  envelope  had  not  been  destroyed,  and  the 
defect  in  the  circuit  could  not  be  explained  except  by  some 
"  earthing  "  at  some  unascertained  point  or  points  in  its  course. 

In  the  eame  way  the  argument  founded  upon  the  fact  that  the 
defects  were  almost  invariably  found  in  the  section  of  buried  wire 
nearest  to  the  light  does  not  show  that  such  defects  were  due 
either  to  the  use  of  heavy  fuses  or  to  ill-treatment  of  the  "  flexes." 
Next  to  fittings  and  flexes,  I  think  this  last  section  is  the  weakest 
part  of  every  circuit.  Any  injury,  however  slight,  to  it,  whether 
done  in  course  of  erection  or  after  erection,  is  likely  soon  to  develop 
into  a  "  fault "  ;  it  requires  more  care  in  handling  than  a  piece  of 
conduit  having  a  heavier  wire,  for  it  has  less  backbone.  I  am 
affirmatively  satisfied  upon  the  evidence  of  the  experts  that  the 
faults  in  these  sections  are  due  to  their  treatment  before  or  during 
erection. 

The  next  question  that  arises  is  :  Are  both,  or  only  one,  of  the 
defendants  liable  to  the  plaintiff  for  theee  neglects  of  supervision  ? 

First,  it  is  clear  that  Kirkland  &  Capper  are  liable,  for  they  were 
specially  charged  with  this  work  of  installation  ;  it  wa9  the  sole 
purpose  of  their  employment.  As  to  Mr.  Woodd,  it  was  urged  for 
him  that  the  responsibility  of  Kirkland  &  Capper  relieved  him  from 
all  responsibility  for  the  electrical  installation.  There  may  in  some 
cases  be  considerable  force  in  a  contention  of  this  kind  made  for 
the  architect,  but  I  do  not  think  it  avails  him  here. 

First,  his  contract  specially  provides  that  he  shall  be  responsible, 
mil  r  alia,  for  the  lighting  and  for  its  proper  supervision  and 
execution,  while  the  clause  providing  for  responsible  experts  con- 
tains no  words  of  express  exoneration  of  the  architect.  It  may  be, 
and  I  think  it  is  quite  true  that  if  this  were  a  case  in  which  some 
scientific  matters  had  been  negligently  dealt  with,  it  would  be 
unjust  to  hold  the  architect  liable;  but  here  Mr.  Woodd  himself 
required  this  system  of  wiring  to  be  adopted.  It  was  his  own 
architectural  designs  which  rendered  it  necessary,  if  it  ever  waa 
necessary.  Furthermore,  h*  shared  in  the  payment  made  by  the 
plaintiff  for  this  very  work  of  supervision.  It  is  a  matter  of  regret  to 
me  to  have  heard  of,  and  to  have  to  express  my  disapprobation  of, 
this  secret  commission  transaction  between  the  defendants.  The 
excuses  put  forward  for  it  were  most  unsatisfactory.  There  was 
rWce  performed  by  Mr.  Woodd  for  Messrs.  Kirkland  &  Capper 


proved  before  me  which  he  was  not  bound  to  perform  under  his 
obligations  to  the  plaintiff.  The  hoHowness  of  this  excuse  was 
further  demonstrated  when  it  was  shown  that  he  had  charged  the 
plaintiff,  under  Clause  14,  as  for  "special  interviews  or  plans"  for 
the  very  attendances  which  he  had  made  upon  Messrs.  Kirkland 
and  Capper. 

Lastly,  the  argument  that  his  commission  of  6  per  cent,  was  not 
to  be  calculated  upon  the  cost  of  the  electric  light  installation  does 
not,  in  my  judgment,  have  the  effect  of  making  his  services  in  the 
matter  of  the  electric  light  unpaid  services.  The  duties  he  under- 
took by  his  contract  are  expressly  provided  for,  the  particular 
items  upon  which  he  is  to  have  commission  is  only  the  mode  of 
calculating  his  remuneration,  it  has  no  effect  whatever  in  either 
expanding  or  limiting  the  duties  he  expressly  undertook.  For 
those  reasons,  I  think  all  the  defendants  are  liable  to  the  plaintiff 
in  damages. 

Next  I  have  to  consider  whether  the  plaintiff  has  made  out 
his  contention  that  the  damages  should  be  estimated  upon  the 
footing  that  the  whole  installation  could  be  rejected,  and  the  cost  of 
the  new  installation  be  charged  against  the  defendants.  Very 
little  attention  was  given  to  this  point  at  the  trial.  The  plaintiff's 
contention  is  that  as  the  specification,  when  carefully  read,  does 
not  authorise  the  system  of  lead-covered  conductors  buried  in 
plaster,  he  was  entitled  to  reject  the  whole  installation  in  both 
buildings.  I  think  this  is  an  application  of  the  maxim,  omnia 
presiimvntur  contra  spoliatorem,  which  the  facts  do  not  warrant. 
It  is  not  as  though  this  objection  to  the  system  had  been  taken 
during  erection  or  upon  completion.  The  plaintiff  had  ample 
opportunities  of  inspecting  the  work  during  erection,  and  did  by 
his  officers  inspect  it  both  durine  erection  and  upon  completion. 
I  cannot  attribute  ignorance  of  the  system  or  of  the  specification 
to  the  plaintiff  or  his  officers.  It  is  not  until  three  years  after 
completion  that  the  plaintiff  decides  upon  the  installation  of  a 
new  system.  I  think  it  was  then  too  late  for  the  plaintiff  to  rely 
upon  the  terms  of  the  specification  as  a  ground  for  rejecting  the 
whole  installation.  There  were  in  the  laboratories  only  seven 
circuits  out  of  74  that  were  defective,  or  if  we  limit  the  comparison 
to  circuits  buried  in  plaster,  7  out  of  2!).  I  think  that,  having 
regard  to  the  time  that  was  allowed  to  elapse,  I  am  bound  to 
limit  the  damages  to  the  cost  of  reinstating  in  an  improved  method 
the  circuits  which  were  found  to  have  failed  upon  the  joint  test  in 
January,  1910,  viz.,  the  30  in  the  college  and  the  7  in  the  labora- 
tories, less  those  in  the  schedule  of  circuits  interfered  with  by  the 
Royal  Engineers  ;  that  is  the  schedule  that  was  put  in  by  the 
Solicitor- General.  The  other  circuits  were  then  performing  their 
functions  and  were  passed  as  efficient.  There  was  no  sufficient 
evidence  before  me  to  satisfy  me  that  they  could  not  reasonably  be 
relied  upon  to  continue  to  do  so.  The  cost  of  reinstating  these 
defective  circuits  is  the  true  measure  of  damages.  If  the  parties 
cannot  agree  upon  an  amount,  it  must  be  referred  to  an  Official 
Referee  to  find  the  cost  of  such  reinstating.  If  should  be  quite 
easy  for  Mr.  Kirk  and  Mr.  Nicholson  to  agree  upon  this  figure,  and 
I  am  sure,  if  left  to  themselves,  they  would  do  so  in  a  short  time. 

My  judgment  must  be  for  the  plaintiff  for  the  amount  so  agreed 
or  found  against  both  sets  of  defendant?,  and  with  costs. 


Mackie 


Geo.  Bland  and  the  London  Hydraulic 
Poweb  Co. 


This  case  was  again  mentioned  to  Mr  Justice  Joyce  on  Friday. 
Mr.  Erington,  for  the  plaintiffs,  said  this  was  the  case  in  which 
his  clients  who  were  electrical  engineers  with  contracts  with  the 
Marconi  Co.  and  other  people  under  penalty  as  to  the  time  of 
completi  in,  had  objected  to  interference  with  the  roadway.  The 
work  had  now  been  completed,  and  he  would  be  content  that 
this  motion  should  be  treated  as  the  trial  of  the  action  if  the 
defendants  were  ordered  to  pay  costs. 

Mb.  Beebee,  for  the  defendants,  declined  to  accede  to  this  on 
the  ground  that  the  motion  should  never  have  been  launched. 

The  motion  accordingly  stood  over  until  trial. 


Patent  Infringement  Case. 
In  the  Chancery  Division,  on  Tuesday,  May  5th,  Mr.  Justice 
Joyce  heard  a  motion  by  the  Morgan  Crucible  Co.,  Ltd.,  for  judg- 
ment in  an  action  brought  by  them  against  the  Electrical  Engin- 
eering and  Equipment  Co.,  Ltd.,  for  alleged  infringement  of  letters 
patent  11,522  of  1904  for  commutator  brushes,  and  letters  patent 
9,794  of  1906  for  improvements  in  brushes  for  dynamo-electric 
machinery. 

Mb.  J.  nrjNTER  Gbay.  for  the  plaintiffs,  said  this  was  a  motion 
for  judgment  in  default  of  defence.  Plaintiffs  asked  for  delivery 
up  of  the  offending  articles  and  an  injunction. 

His  Lordship  made  the  order  asked  for. 


Dacolight  Engineering  Co.,  Ltd. 
In  the  Chancery  Division,  Mr.  Justice  Joyoe  heard  a  motion  for 
the  appointment  of  a  receiver  and  manager  in  a  debenture- 
holder's  action  against  this  company.  It  was  stated  that  the 
business  of  the  company  was  that  of  manufacturing  incandescent 
lamps.  The  company  consented,  and  his  Lordship  made  the  order 
asked  for,  and  by  consent  made  the  usual  order  in  a  debenture- 
holder's  action.  

Correction. 

In  the  Oram  Lamps  Works  case  reported  on  page  737  of  our  last 
week,  the  defendants  were  the   Ostro  Light  Co.,  not   the 
lite  (  ".  as  printed. 
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PARLIAMENTARY. 


Bristol  Corporation  Tramways. 

\i  nu  two  days'  beat  lag  a  oi  the  Hqu 

Commons,  presided  over  by  the  Barl  oi  Lytton,  on  April  30th 

lombli    oi    the   Bristol  i  i   (Tramways) 

'   Bill 

The  I  [on.  J.  D.  Fitzgerald,  K.C.,  wb    repr<    mted  th    I  loi 
poral ion,  opened  the  caBe  loi    bfcn    promote:     al    lome  I 
Id   explained  that  under  the  Tramways   Vi  of  L870  they  bad 
an  option  i"  purchase  the  great  bulls  of  the  tramways  u 
citj  next  year  on  Maj  Lst.   The  portion  purchaseabl   amounted 
in  28  miles,  and  included  the  central  portions  in  the  city  which 
wcic  most  valuable  to  the^  Bristol  Tramwaj  Co.    There1  was  a 

small  portion  of   i ',   mil.',  purcl able   in   L928,  and  another 

bwo  q  ■  purchasable  in  1946  I  nder  the  lull  the  Cor- 
poral   bod   iii  powers  to  purcha  i    th    tramways,  winch  were 

worked  electrically,   and    to  run   them   themselves  if  they  so 

decided,    n  thej   k  the  towns  in  the  I  oited  Kingdom  with 

;i  population  of  1.80,000  and  over,  they  found  that  all  worked 
their  tramways  profitabl3  with  the  exception  of  Edinburgh, 
where  the  corporation  instead  of  working  them  themselves, 
had  leased  them  to  a  company;  The  Bristol  Corporation  some 
time  ago  appointed  a  special  committee  to  consider  whether 
it  was  desirable  to  promote  the  present  bill,  and  they  obtained 
expert  advice  from  the  manager  of  the  Leeds  Corporation 
Tramways,  Mr.  Hamilton,  and  Mr.  Snell,  an  electrical  expert 
in  London.  Acting  on  the  advice  of  these  experts  the  special 
committee  reported  to  the  Corporation,  and  advised  them  that 
it  would  be  advantageous  to  exercise  the  option  of  purchase 
and  to  seek  powers  to  be  in  a  position  to  work  the  tramways. 
Before,  however,  the  Corporation  exercised  the  powers  which 
they  were  asking  for,  he  would  consult  the  ratepayers  and 
abide  by  their  derision.  The  only  petition  against  the  bill 
was  that  promoted  by  the  Bristol  Tramways  Co.,  but  he 
should  ask  their  Lordships  to  say  that  the  company  had  noth- 
ing to  do  with  the  question.  It  was  true-,  that  certain  small 
portions  of  the  tramway  were  not  purchaseable  next  year, 
but  would  remain  in  the  hands  of  the  Tramways  Co.  There 
was,  however,  nothing  peculiar  in  such  a  position,  and  gene- 
rally in  such  cases  an  agreement  was  come  to  between  the 
local  authorities  and  the  tramway  company  for  the  remaining 
lines  to  be  purchased  by  agreement,  or  to  be  worked  by  the 
local  authorities,  or  that  there  should  be  mutual  running 
powers.  Having  given  the  history  of  the  Bristol  Tramways 
Co.,  counsel  said  that  what  the  company  were  asking  in  their 
petition  was  that  the  committee  should  reverse  the  settled 
policy  of  Parliament  in  the  Tramways  Act  1870.  He  contended 
that  the  company  went  into  the  tramway  business  knowing 
full  well  that  it  was  purchaseable  by  the  Corporation  at  a 
given  time.  They  subsequently  set  up  a  motor  omnibus 
business,  not,  so  far  as  he.  knew,  under  Parliamentary  powers, 
knowing  that  when  the  time  arrived  they  would  have  to  part 
with  the  tramway  undertaking.  The  statistics  showed  that  of 
the  total  number  of  passengers  carried  by  the  company  in  the 
trams  and  'buses,  9"2  per  cent,  were  carried  on  the  tramways. 
It  was  absurd  therefore  for  the  petitioners  to  say  that  it  was 
impossible  to  properly  carry  on  the  traffic  facilities  of  the 
city  unless  the  'buses  and  the  tramways  were  in  the  same 
hands.  There  would  be  no  difficulty  in  carrying  out  an  arrange- 
ment with  regard  to  the  tramways  not  taken  over,  unless  the 
tramways  company  took  up  an  obstructive  attitude.  The 
company  by  petitioning  against  the  bill  were  trying  to  put 
difficulties  in  the  way  of  the  Corporation — they  seemed  to 
want  to  place  the  promoters  in  such  a  position  that  they  would 
be  either  unable  to  purchase  the  tramways,  or  if  they  pur- 
chased, that  they  would  be  obliged  to  let  the  company  work 
them  for  them.  The  petition  was  not  really  directed  against 
the  bill,  but  against  the  purchase,  notwithstanding  the  fact 
that  the  company  themselves  agreed  to  the  date  of  purchase 
in  1898,  under  which  bargain  they  had  received  considerable 
benefit. 

Evidence  in  support  of  the  bill  was  given  by  Alderman 
George  Pearson  and  other  local  witnesses,  and  by  Mr.  J.  B. 
Hamilton,  the  manager  of  the  Leeds  City  Tramways.  This 
witness  said  that  speaking  generally  the  conditions  prevailing 
in  Bristol  differed  in  little  or  no  respect  from  those  existing 
in  many  places  which  were  provided  with  a  service  of  tram- 
ways, and  which  for  many  years  had  been  worked  by  the 
municipalities  of  the  town.  He  thought  that  the  tramway 
company  had  placed  themselves  in  rather  an  invidious  position 
in  petitioning  against  the  bill.  They  had  constructed  their 
lines  on  the  distinct  understanding  that  the  Corporation  of 
Bristol  were  to  have  the  option  of  purchase  at  a  stated  time, 
and  as  powers  to  purchase  were  useless  unless  accompanied 
by  powers  to  work,  he  considered  that  the  action  of  the  com- 
pany in  endeavouring  to  prevent  the  Corporation  obtaining 
the  latter  power  was  particularly  unfair.  He  regarded  the 
suggestion  of  the  company  that  it  would  be  difficult  to  make 
arrangements  for  through  running  between  the  portions  of 
the  tramways  purchased  and  those  not  purchaseable  until  1915 
as  absurd. 

Mr.  J.  McElroy,  general  manager  of  the  Manchester  Cor- 
poration Tramways, x  also  gave  evidence  in  support  of  the 
bill. 

Mr.  Honoratus  Lloyd,  K.C.,  addressed  the  committee 
against  the  bill.  He  submitted  that  the  petitioners  were  not 
entitled   to   succeed    because   Parliament   had    never   given   a 


oorporatioi    • 

their  mind   . 

I  he  t  i  imble  of  the  bill  I 

l  subject  to  the  ii  i  tb* 

i  orporation  the  obligation  to  purchase  the  poi 

purchaseable  next  Maj   on  that  date,  and   binding  the 

(  Inclination    to    pure! 


itiniiiiiiriiam  Tramway*. 

.Mi;..    M ii.i  i  i  of   the    1  he.  iiions 

dered  the  lull  of  the  Birmingham  Corporation  on  April 
30th  and  May  it..    Among  t  the  p 

the    provision    Oi    additional    tramways    and    al  d.mg 

omnibu 

Mr.  Fbebman,  K.C.,  explained  that  it  was  proposed  t'i  con- 
struct tramways  in  various  parts  of  the  city,  but  the  only  one 
opposed  was  thai  ted  in  Broad  Street.    Opposi- 

tion was  offered  by  th  md  occupiers  oi  premises  and 

by  the  Homoeopathic  Hospital.  The  Broad  Streel  tramwaj 

■  led  to  meet  a  very  gnat  difficulty  and  necessity  in  that 
part  of  Birmingham.  There  was  au  enormous  traffic  coming 
down  from  the  lines  of  tramway  which  converged  at  the  top 
of  Broad  Street,  and  those  who  wished  to  reach  the  central 
part  of  the  city  had  to  walk  down  Broad  Street  or  go  by  a 
ear  down  liolloway  Road,  which  was  a  roundabout  way.  By 
the  scheme  now   prop  gets  would  be  able  to  travel 

down  Broad  Street  without  changing,  and  on  to  the  central 
part  of  the  city.  The  Corporation  had  tried  to  avoid  Broad 
Street  for  a  considerable  time,  but  the  traffic  into  the  city 
was  being  so  seriously  interfered  with  that  they  brought  for- 
ward  this  scheme. 

Mr.  Alfred  Baker,  general  manager  of  the  tramways,  said 
the  present  system  comprised  114  miles  of  single  track  through 
65  miles  of  streets,  'ihe  Corporation  owned  over  580  cars. 
Seventeen  new  lines  were  proposed  in  the  bill,  and  four  of 
these  were  known  as  the  Broad  Street  group. 

After  hearing  considerable  evidence,  the  Committee  decided 
not  to  allow  the  section  of  the  proposed  line  running  past  the 
Homoeopathic  Hospital. 

This  disposed  of  the  opposition  of  the  Hospital  authorities, 
and  evidence  was  then  called  in  support  of  the  tramway  m 
Broad  Street  itself. 

Mr.  H.  E.  Stilgoe,  city  engineer,  expressed  the  opinion  that 
Broad  Street  was  suitable  for  tramways.  Having  regard  to  the 
narrow  width  it  was  proposed  'in  the  lower  part  of  the  street 
to  lay  a  single  line  only. 

Having  heard  further  evidence,  the  Chairman  said  the  com- 
mittee were  of  opinion  that  the  traffic  of  Birmingham  re- 
quired the  provision  of  additional  tramway  facilities  between 
the  Five  Ways  and  the  City  or  about  the  Town  Hall  and  Coun- 
cil House,  and  they  were  particularly  impressed  with  the  im- 
portance to  the  tramway  system  of  the  city  generally  of  pro- 
viding a  connecting  link  between  the  south  and  north  sections 
of  the  undertaking.  They  did  not  at  present  feel  prepared  to 
grant  the  Broad  Street  scheme.  He  put  it  in  that  form  to  safe- 
guard the  Corporation  when  they  came  forward  with  a  more 
complete  scheme  and  to  prevent  it  being  said  that  the  com- 
mittee now  had  condemned  the  need  of  the  Broad  Street 
spheme,  which  was  not  the  case. 

Mr.  Jeeves  urged  on  behalf  of  the  Corporation  that  the  tram- 
ways should  be  passed  subject  to  there  being  an  undertaking 
that  they  should  not  be  constructed  until  the  street  was 
widened. 

After  legal  argument  the  Committee  intimated  that  they 
would  not  be  unfavourable  to  adopting  this  course,  but  sug- 
gested that  the  matter  should  stand  over  until  the  parties  had 
come  to  some  agreement. 

This  course  was  adopted  by  the  committee  dealing  with  the, 
unopposed  portions  of  the  bill. 


North-Eastern  Railway  Co.s  Bill. 

Various  powers  are  covered  in  the  North-Eastem  Railway 
Co's.  bill,  which  was  before  the  Select  Committee  of  the  House 
of  Lords,  presided  over  by  the  Earl  of  Camperdown,  on  April 
oOth  and  May  lst.  They  include  the  making  of  a  railway  in 
Longbenton  to  the  Blyth  and  Tyne  Railway. 

Sir  A.  Kaye  Butterworth,  general  menage?  of  the  company, 
in  giving  evidence  in  support  of  the  bill,  said  the  company  de- 
sired to  deal  with  the  population  springing  up  in  the  neigh- 
bourhood by  the  electrification  of  the  line  up  to  a  point  towards 
Killingworth.  'There  was  a  bridge  over  Great  Line  Road.  The 
Newcastle  Corporation  ran  tramways  along  this  road,  and  if 
they  ran  double-decked  cars  they  required  a  greater  headway 
than  15ft.  There  were  engineering  difficulties  in  the  way  of 
making  a  17ft.  headway  as  suggested  by  the  Longbenton 
U.D.C.  The  company  proposed  to  substitute  a  bridge  35ft. 
wide  for  the  level  crossing  at  Forest  Hill  Station.  He  did  not 
consider  that  it  was  fair  to  ask  the  company  to  make  a  wider 
bridge. 

After  negotiation  between  the  parties,  the  Committee  de- 
cided that  the  clause  should  be  allowed,  subject  to  the  existing 
bridge  over  Great  Line   Road   being  taken  down  and  a  new 
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bridge  of  35ft.  tpan  being  constructed ;  the  additional  cost  was 
to  be  borne  by  the  company  and  the  Urban  District  Council  in 
equal  parts. 

Mr.  Talbot,  K.C.,  then  explained  the  proposals  of  the.  com- 
pany for  running  trolley  vejucles  along  the  Iligh  Level  bridge 
between  Newcastle  and  Gateshead.  The  council  were  the 
owners  of  the  bridge,  ami  a  toll  of  id.  for  foot  passengers  and 
4d.  for  one-horse  vehicles  was  char  ingenious  people 

had,  however,  started  a  sen  ire.  of  one-horse  'buses  and  earned 
people  over  the  bridge  for  Jd.  As  the  'bus  earned  20  people 
they  made  a  good  thing  out  of  it,  whilst  the  passengers  got 
the  ride  for  nothing  extra.  The  company  now  proposed  to  run 
trolley  vehicles  to  take  the  halfpennies  themselves,  and  the 
Corporation  of  Newcastle  contended  that,  they  had  the  right 
to  lay  tramways  over  the  bridge,  and  that  if  such  a  service 
was  to  be  allowed,  they  were  the  people  to  undertake  it.  The 
company,  however,  held  that  the  bridge  belonged  to  them, 
and  that  it  was  unsuitable  for  tramways.  The  Gateshead  Tram- 
way Co.  also  objected  on  the  ground  of  competition. 

Mr.  C.  A.  Harrison,  chief  engineer  of  the  North-Eastern 
Railway  Co.,  expressed  the  opinion  that  it  would  be  dangerous 
to  run  tramways  on  the  bridge.  From  the  beginning,  when 
the  bridge  was  built  in  1879,  the  engineers  put  a  restriction  of 
7  tons  weight  on  traffic  passing  over  it,  and  the  weight  of  a 
loaded  tramcar  would  be  9  or  10  tons. 

Mr.  H.  Webber,  electrical  engineer  of  the  Keighley  Corpo- 
ration, expressed  the  opinion  that  the  railless  trolley  system 
was  not  suitable,  for  the  bridge. 

Mr.  E.  Hatton,  general  manager  of  the  Newcastle  Corpora- 
tion Tramways,  opposed  the  trolley  scheme  as  being  bound  to 
interfere  with  the  tramways.  The  company  as  owners  of  the 
bridge  were  entitled  to  all"  the  money  they  could  earn  on  it, 
and  if  the  tramways  ran  over  the  bridge  the  corporation  would 
hand  over  all  the  money  less  working  expenses.  He  suggested 
that  the  company  would  be  gainers  financially  by  this. 

Mr.  Hamilton,  general  manager  of  the  Leeds  Corporation 
Tramways,  supported  the  evidence  that  tramways  would  be 
better  than  trolley  vehicles  under  the  circumstances. 

The.  Committee  rejected  the  proposal  and  the  bill  was  ordered 
to  be  reported  for  third  reading. 


England  and  Holland  Cable  Contract.— In  the  House  of 
Commons,  Mr.  Stanier  asked  the  Postmaster-General  : — (1)  To  say 
who  was  actually  making  the  new  cable  which  was  to  be  laid 
between  England  and  Holland  ;  whether  there  was  any  clause  in 
the  agreement  between  the  two  countries  as  to  where  the  cable 
was  to  be  made  ;  and  why  it  was  not  being  made  in  this  country  ; 
and  (2)  whether  there  was  any  manufacturer  in  Holland  who  could 
make  a  cable  suitable  to  fulfil  the  requirements  of  the  Postmaster- 
General  for  the  new  cable  which  is  to  be  laid  between  this  country 
and  Holland  ;  and  how  many  there  were  in  this  country  who  could 
have  made  it.— Capt.  Norton  replied  that  the  telephone  cable 
which  was  to  be  laid  between  England  and  Holland  at  the  joint 
cost  of  the  two  Governments  was  being  manufactured  by  Messrs. 
Siemens  Bros,  in  this  country.  The  placing  of  the  contract  was 
left  to  the  Dutch  Administration  by  his  department.  Four  leading 
cable  manufacturers  in  this  country  were  invited  to  tender,  and 
two  tenders  were  received.  He  was  not  aware  that  there  was  a 
cable  manufacturer  in  Holland  who  could  have  complied  with  the 
specification. 

L.C.C.  Tramways  and  Improvements  Bill.— The  Seleot 
Committee  of  the  House  of  Commons,  presided  over  by  Mr.  Soames, 
has  pawed  the  preamble  of  this  Bill.  The  only  matter  which 
aroused  opposition  was  the  prorosal  to  construct  a  double  line  of 
tramway  4  furlongs  2'1  chains  in  length  from  the  present  terminus 
at  Aldgate  to  a  point  opposite  the  eastern  side  of  Trinity  Square, 
via  Maneell  Street  and  Tower  Hill,  and  thence  a  single  line,  1  fur- 
long 71  chains  in  length,  along  Tower  Hill  and  the  western, 
northern  and  eastern  sides  of  Trinity  Square.  It  was  explained  by 
Mr.  E.  Pollock,  K.C..  that  the  object  of  the  County  Council  was 
to  do  away  with  d*ad  endc,  and  this  was  particularly  desirable  in 
the  cape  of  the  Aldgate  tramways.  The  Committee,  in  passing  the 
preamble,  made  a  condition  that  wood  paving  should  be  put  down 
in  Trinity  Place  to  meet  the  demands  of  the  Trinity  House  and 
the  Port  of  London  Authority,  and  also  made  suggestions  with 
regard  to  the  Hay  Market  in  Whitechapel. 

Shropshire,  Worcestershire  and  Staffordshire  Electric 
Power  Bill.— This  Bill,  which  was  late,  will  be  allowed  to  go 
forward.      It  contain3  a  provision  for  the  raising  of  stock. 


BUSINESS   NOTES. 


Pile. — Messrs.  Hirst,  Nelbos  &  Co.,  Ltd.,  Btate  that 

the  fire  at  Motherwell  was  confined  almost  entirely  to  their  carriage- 
building  shops.  Ttmprrary  arrangements  have  been  made  to  carry 
on  car  and  carriage  work  until  the  premises  destroyed  are  re-built. 

!Hap. — From   Messrs.  Leopold    Farmer  &  Sons,  of 

46,  (Jresham  S;reet,  London,  EC,  we  have  received  a  copy  of  the 
Map  of  Liadon  which  i8  being  i^ued  by  them  free  of  charge, 
showing  the  free  collection  and  delivery  area,  the  London  County 
Council  area,  the  metropolitan  boroughs,  and  the  rates  in  each. 


Private  Arrangements. — "Wright  Electrical  Sales 

Co.,  Ltd.,  West  Bar  Chambers,  Boar  Lane,  Leeds. — Pursuant  to  the 
provisions  of  the  Companies'    (Consolidation)  Act,   the   creditors 
interested  herein  were  called  together  recently  at  the  Central  Bank 
Chambers,  Infirmary  Street,  Leeds.     It  was  reported  that  the  share- 
holders of  the  company  had  passed  the  usual  resolution  in  favour 
of  voluntary  liquidation,  and  had  appointed  Mr.  A.  France,  incor- 
porated accountant,  Leeds,  to  act  as  liquidator.     A  statement  of 
affairs  was  presented   by   the  liquidator,   which   disclosed    total 
liabilities  of  £2,563.    The  indebtedness  to  the  trade  was  £396,  and 
there  was  a  each  creditor  for  £600,  while  the  National  Provincial 
Bank  of  England  were  scheduled  for  £1,567.    There  was  also  a 
fully-secured  creditor  for  £5  16s.  4d.,  who  held  securities  valued  at 
£11.    The  assets  were  estimated  to  realise  £1,191,  less  £22  for 
preferential  claims,  leaving  net  assets  of  £1,169,  or  a  deficiency  of 
£1.393.  It  was  stated  that  the  company  was  registered  on  March  7th, 
1910,  with  a  nominal  capital  of  £2,000,  divided  into  2,000  shares  of 
the   face  value  of   £1  each.      It  was  formed  to  take   over    the 
business  carried  on   by   Mr.   H.  Wright  under  the  style  of  the 
Wright  Sales  Co.,  and  the  consideration  paid  to  the  vendor  was  the 
allotment  to  him  of  fully-paid  shares.    The  balance  sheets  of  the 
company  were  presented,  and  it  appeared  that  up  to  May,  1911,  a 
net  loss  was  incurred  of  £300.     During  the  following  12  months 
there  was  a  profit  of  £120,  while  in  the  succeeding  year  there  was 
a  profit  of  £65.     During  the  last  year  there  had  been  a  loss  on  the 
trading  of  over  £1,000.    The  result  of  the  trading  sinoe  the  com- 
mencement of  the  company  had  been  a  loss  of  £1,135.    The  large 
loss  made  during  the  last  year  was  due  to  the  fact  that  the  com- 
pany had  been  experimenting  with  a  patent  cinematograph.    A 
considerable  quantity  of  material  had  been  used  on  the  patent,  for 
which,  so  far,  there  had  been  no  return.    In  September.  1912. 
debentures  were  issued  to  Mr.  W.  Newbould  in  consideration  of 
that  gentleman  guaranteeing  the  overdraft  at  the  bank,  which 
then  stood  at  £1,050.    The  debenture  was  duly  issued,  and  it  was 
stated  that  it  was  in  order.     After  the  company  had  passed  resolu- 
tions for  voluntary  liquidation,  the  debenture-holder  appointed  Mr. 
France  to  act  as  Receiver.    The  creditors  decided  to  confirm  the 
voluntary    liquidation    of    the    company,    with    Mr.    France    as 
liquidator. 

Meeting  of  Creditors. — George  Braulik. — Accord- 
ing to  a  circular  issued  by  Messrs.  Lumley  &  Lumley,  of  15.  Old 
Jewry  Chambers,  London,  E.C.,  a  conference  of  the  principal 
creditors  of  the  above,  representing  about  £5,000  out  of  trade 
liabilities  of  about  £7,000,  was  held  on  April  30th,  at  which  it 
was  unanimously  resolved  that  Mr.  Braulik  should  be  asked 
to  assign  his  estate  to  Mr.  S.  P.  Child,  of  36/7,  Queen 
Street,  E.C..  and  Mr.  G.  E.  Corfield,  Balfour  House,  Finsbury 
Pavement,  E  C,  as  trustees  for  the  benefit  of  his  creditors  gene- 
rally, with  an  advisory  committee  of  five  of  the  principal  creditors, 
and  it  was  agreed  that  upon  the  creditors  receiving  10s.  in  the  £1 
by  equal  instalments  at  3,  6,  9  arid  12  months  his  estate  should  be 
reassigned  to  him.  One  of  the  principal  inducements  to  the 
creditors  to  adopt  this  course  was,  that  if  agreed  to,  a  claim  of 
£4,504  by  the  debtor's  wife  (in  respect  of  which  she  holds  security 
on  the  assets  to  the  extent  of  £2,500)  would  be  withdrawn.  The 
trustees  propose  to  at  once  have  a  statement  of  affairs  prepared  up 
to  date,  for  submission  to  a  full  meeting  of  creditors.  The  Com- 
mittee of  the  principal  creditors  (whose  debts  amount  to  £2,686) 
consists  of  : — Siedle  &  Sohne,  Schwabe.  Ltd.,  London  Electric 
Warehouse  Co.,  Ltd  ,  A.  Green,  Ltd.,  and  Pirelli,  Ltd. 

Bankruptcy  Proceedings. — Charles  H.  Ley  &  Co., 

wholesale  and  export  hardware  merchants,  8,  Bueh  Lane, 
Cannon  Street,  E.C.  The  first  meeting  of  creditors  was  held 
on  April  30th  at  the  London  Bankruptcy  Court.  The  receiving 
order  was  made  on  the  petition  of  Johnson  &  Phillips,  Ltd.  Mr. 
W.  P.  Bowyer,  Official  Receiver,  said  there  seemed  to  be  some  ques- 
tion as  to  the  identity  of  the  partners  in  the  firm.  No  one  had 
surrendered  under  the  proceedings,  and  he  had  no  information  as 
yet  to  give  to  the  creditors.  In  the  absence  of  any  resolution  the 
case  was  left  in  the  hands  of  the  Official  Receiver  to  be  wound  up 
in  bankruptcy. 

A  first  meeting  of  creditors  was  held  the  same  day  under  a 
receiving  order  made  against  Eduak  Mobgan  &  Co.,  described  as 
importers  and  shippers,  of  24,  Southwark  Street,  E.C.  The  receiv- 
ing order  in  this  case  was  aleo  made  on  the  petition  of  Johnson 
and  Phillips,  Ltd.  The  chairman  reported  that  he  understood 
that  the  members  of  the  firm  were  practically  the  name  as  in 
Charles  Ley  k  Co.,  but  no  one  had  surrendered  under  the  receiving 
order.  An  Inspector  had  attended  at  24,  Southwark  Street,  and 
found  that  the  landlord  had  distrained  for  his  rent.  He  had 
received  information  to  the  effect  that  large  quantities  of  goods 
(mainly  electrical  fittings)  had  been  obtained  on  credit  by  the  firm 
trom  wholesale  houses,  who  appeared  to  have  supplied  them  with- 
out making  anv  inquiries.  The  estate  was  also  left  in  the  hands 
of  the  Official  Receiver. 

David  Smith  &  Co.,  formerly  dealers  in  electric  lamps, 
2  and  3,  Red  Lion  Court,  Fleet  Street,  E.C. — The  first  meeting 
of  creditors  was  held  on  April  29th,  before  Mr.  Egerton  S. 
Grey,  Official  Receiver,  at  the  London  Bankruptcy  Court, 
under  a  receiving  order  made  on  April  7th,  upon  the  petition 
of  the  Osram  Lamp  Works,  Ltd.,  judgment  creditors  for 
£180.  The  Chairman  reported  that  a  Mr.  William  Walker  had 
attended  under  the  proceedings  as  having  carried  on  the  business 
of  David  Smith  &  Co.  A  statement  of  his  affairs  showed  unsecured 
liabilities  £200  and  assets  nil.  On  behalf  of  the  debtor  an 
adjournment  of  the  meeting  was  asked  for  in  order  that  a  proposal 
for  a  composition  of  at  least  5s ,  and  possibly  7s.  6d.,  in  the  £ 
might    be    submitted.      The    petitioning  creditors    opposed    the 
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HUpli  Intimated  that  thej  would  not  accept  J§,  Bd,  In 

in,,  i      t;  < to  the  debtoi  I:  [til  no  DM  kicking 

against  the  i>ri<'k<.     [f  you  oan   oome  to  terms  with  the  petition 
creditors  at  gome  future  date  yon  oan  then  submit  a  new  pro- 
(hihhI.    The  meeting  wa»  dosed  without  any  reaolntion,  and  the 
eitate  vru  accordingly  t»-f t  in  the  hands  of  the  Official  Eta 

fJBABLES  BLAKE  CBilston  llloctrical  Co.),  electrical  ongineer, 
Blleton,  a  lir.-t  and  final  dividend  of  8b.  lOd.  in  the  £  is  payable 
on  May  L lth,  at  the?  Official  Eteoeivex'a  office,  80,  Llohfleld  Street, 
\\  olverhampton. 

He  Edwin  Uoobhoubb,  eleotrioal  engfneei'i  traveller,  living  at 
SB,  Francis  Street,  Chapeltown  Road,  Leeds. — The  above-named 
bankrupt  applied  for  his  discharge  at  the  Leeds  County  Court  on 
Monday  last.  The  receiving  order  was  made  on  December  22nd, 
1910,  on  the  debtor's  own  petition.  The  liabilities  were  estimated 
at  .»:  145,  and  the  proofs  lodged  amounted  to  £238,  cieditors  for  the 
remainder  of  the  amount  having  failed  to  prove  their  claims. 
Prior  to  this  failure  debtor  had  been  adjudicated  bankrupt  in  1891. 
lie  said  that  it  was  impossible  for  him  to  make  any  offer  to  his 
creditors.  His  Honour  Judge  Graham  suspended  the  discharge  for 
two  years. 

Tom  Murray  Woodcock,  electrical  engineer,  64,  Holly  Street, 
Sheffield,  York. — The  following  are  creditors  : — 

General  Eloctrio  Go £72 

NeiUtergood  &  Johnson ..        89 

Drake  &  Gorham 13 

International  Correspondence  Schools         21 

BritiBh  Wostinghousc  Co.  81 

W.  Walker  (trading  as  D.  Smith  &  Co.),  dealer  in  electric 
lamps,  formerly  of  2  and  3,  Red  Lion  Court,  E.C.,  present  address 
unknown. — Adjudication  order,  April  29th. 

The  (iuomc  Associated  Cahle  and  Telegraphic  Services, 
Ltd.,  Hatton  House,  20  to  23,  Holborn,  W.C.—  First  meetings  of 
creditors  and  contributories,  May  12th,  at  33,  Carey  Street,  W.C. 

Catalogues  and  Tisls. — Messrs.  Anderson's  Bristol 

Rubber  Co.,  Ltd.,  High  Street,  Bristol. — Sixty-four-page  illus- 
trated catalogue  (No.  265),  containing  particulars  and  prices  of 
rubber  goods,  engine  packings,  rubber  hose,  machine  belting, 
tires.  ftc. 

Messrs.  A.  Seage  &  Co.,  Cambridge  Switch  Works,  Hammer- 
smith, W. — Illustrated  and  priced  leaflets  of  variable  resistances, 
dynamo  switchboards,  distribution  boards,  knife  switches,  accumu- 
lator switchboards,  and  ironclad  fuses. 

Mr.  P.  W.  Rands,  Caxton  House,  S.W. — A  copy  of  Rand's 
Plant,  which  is  a  register  of  motors,  dynamos,  engine  and  dynamo 
sets,  motor-cars,  fto.,  in  stock  and  the  prices  of  same  ;  also  a  leaflet 
relating  to  electric  cookers. 

Messrs.  Krupka  &  Jacoby,  Ltd.,  26  to  36,  Chapter  Street, 
Westminster,  S.W. — Illustrated  price  lists  as  follows  : — H  F.  deal- 
ing with  Holophane  fittings  (reflector  bowl  and  sphere)  ;  FI  and 
FIa  showing  electric  fans  oscillating,  ceiling,  and  desk  types. 

The  Lunken  Co.,  Ltd.,  35,  Great  Dover  Street,  London,  S.E. 
— 12-page  pamphlet  giving  an  illustrated  description  of  their 
power  meters  or  integrating  indicators.  Four  pages  are  occupied 
with  symbols  and  equations  for  English  and  metric  measurements 
respectively. 

Messrs.  T.  &  E.  Wannbacher,  5,  Appold  Street,  London,  E.C. — 
Three  illustrated  lists  dealing  respectively  with  centrifugal  pumps 
(."  A  "  type),  ditto  H.W.Z.  small  type,  and  rotary  lift  and  force 
pumps. 

Messrs.  C.  E.  Lugard  &  Co.,  Chester.— 12-page  illustrated 
pamphlet  describing  Hegenscbeidt's  high-speed  wheel  lathes. 

Messes.  W.  Geipel  &  Co.,  Vulcan  Works,  London,  S.E.— Table 
of  aluminium  conductors  on  card  for  hanging. 

The  Western  Electric  Co.,  Ltd.,  Norfolk  House,  Victoria 
Embankment,  London,  W.C. — The  second  edition  of  the  company's 
catalogue  of  telephone  apparatus  and  accessories  is  an  excellently 
produced  volume  of  close  on  200  pages.  It  contains  some  fine 
specimens  of  the  illustrator's  art,  the  effect  being  enhanced  by 
colour  printing  in  the  case  of  the  London  to  Birmingham  trunk 
telephone  cable  (dry  core  paper  insulated) ;  some  of  the  pictures 
show  cable-laying  operations  in  progress,  and  one  a  consignment 
of  telephone  cable  on  board  ship  for  China.  The  opening  section 
of  the  book  shows,  and  clearly  prices,  auxiliary  sets,  interphones, 
switchboards,  and  telephones  for  various  classes  of  service  ;  the 
second  part  details  a  host  of  telephone  accessories  ;  the  third  deals 
with  line  material ;  and  following  these  are  important  sections  re- 
lating to  the  Western  electric  machine  switching  system  ;  telephone, 
power  and  electric  light  cables  ;  and  loading  coils.  A  number  of 
useful  tables,  as  well  as  general  business  information,  and  a  tele- 
graph message  code,  are  well  laid  out,  indeed  the  arrangement  of 
the  catalogue  leaves  nothing  to  be  desired. 

Messrs.  Veritts,  Ltd.,  31,  King  Street,  London,  W.C — Illus- 
trated price-leaflet  No.  773  relating  to  the  Astcm-Imperial  electric 
vacuum  cleaner. 

The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.C. — Leaflet  (F  1,809),  gives  illustrations  and  reduced 
prices  of  "  Aluminium  Striplite"  and  "  Narro  Striplite." 

Messrs.  R.  S.  Price,  Ltd.,  12,  Norfolk  Street,  Strand,  London, 
W.C. — Ten-page  publication,  giving  a  general  description,  with 
explanatory  diagrams,  of  the  "  Iona  "  steam  turbine,  its  construc- 
tion, guide  passages,  capacities,  speeds  and  dimensions. 

Mr.  Chas.  E.  Miller,  Reade  Street,  New  York. — Two  hundred 
and  fifty-page  illustrated  and  priced  catalogue  of  supplies  for 
motor-cars,  motor-boats,  motor-planes,  ftc. 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London,  E.C. — New  folder  (No.  10,330)  containing  illustra- 
tions and  prices  of  various  forms  of  "  Veluria "  glassware  for 
semi-indirect  lighting,  Quantities  of  this  publication,  overprinted 
on  front  cover  as  desired  by  the  trade,  may  be  obtained. 


I. in.,    Coh.e   Itond,  Huddenlield .— May  stcek 
list  (s  pngee),  with  prices,  of  tingle,  two  and  three-phaee  motor*. 

a  Swan    I   mi  id    BlECTBIC    I.d.jii    Co.,  I. id.,   Ponder  « 
Bad.     Lwflel  >  l,   giving  electrical  data,   dimensions  and 

|.n   ,      of   E.C.I      'Iry  cells,    for   which    they   hold   the   sole  Belling 

righiH  for  the  '  falted  Kingdom, 

We  have  received  a  -mall  pamphlet  of  8  page"  relating  to  the 
<■<  ntenary  of  IflBflBB,  HABD1  &  I'ad.mouk,  I/id.,  of  Worcester 
Iron  Foundry — an  interesting  story  of  a  grand  old  firm. 

Trade    Announcements. — Tin;    Bono*    and    Swan 

Uniti.d   ElXGTBIC   I  EOS  ».,  will    U-  opening,  next  week 

a  West  End  showroom,  situate  at  71,  Victoria  Street.,  Westminster, 
K.W.,  required  owing  to  increased  trade  throughout  the  whole  of 
the  West  End  area.  The  showrooms  will  contain  an  extensive 
display  of  all  Ediswan  eleotrical  accessories,  lamps,  electric  heaters, 
fans,  fancy  fittings,  glassware,  suction  cleaners,  flat-irons,  cooking 
utensils,  a:c. 

ME88B8,  Nai.der  Bros,  ft  Thompson,  Ltd.,  inform  us  that  the 
agreement  for  the  agency  w^iich  has  been  held  for  some  years  past 
by  Messrs.  l'rampton  k  Paine,  of  29,  Old  Queen  Street,  West- 
minster, has  now  expired.  Pending  new  arrangements,  all  inquiries 
should  he  sent  direct  to  Nalder  Bros,  ft  Thompson,  Ltd.,  97a, 
Dalston  Lane,  London,  N.E. 

Trade  catalogues  and  lists  are  wanted  by  Messrs.  Golden  and 
Halton,  mechanical  and  electrical  engineers,  Lincoln  Chambers, 
Lincoln  Place,  Dublin. 

Condenser  Protective  Gear. — The  General  Elec- 
tric Co.,  Ltd.,  of  67,  Queen  Victoria  Street,  E.C,  have  concluded 
arrangements  to  supply  the  Moscicki  condeser  and  Giles  valve 
in  this  country  in  those  cases  where  the  protective  gear  forms 
part  of  the  general  scheme  of  switchgear.  For  South  Africa, 
China  (excluding  Southern  Manchuria),  Australia  and  India,  they 
have  the  sole  right  of  sale  and  representation.  The  G.E.C.  are 
nowprepared  to  quote  for  such  gear  for  the  protection  of  overhead 
and  underground  lines  and  power  houses,  in  addition  to  their 
standard  lightning  arrester  equipments. 

Book  Notices. — We  have  received  from  Messrs.  Laing, 
Wharton,  Ltd.,  the  first  number  of  a  new  bi-monthly  magazine 
entitled,  "La  Haute  Tension,"  which  will  be  issued  by  Messrs. 
Vedovelli,  Priestley  ft  Cie.,  of  160,  Rue  St.  Charles,  Paris.  Ite 
purpose  is  to  deal  with  questions  relating  to  high-pressure 
apparatus  and  other  electrical  matters. 

We  have  received  a  copy  of  the  Hydro-Electric  Bulletin  for 
April.  It  is  the  first  number  of  a  small  monthly  magazine  issued 
by  the  Hydro  Electric  Power  Commission  of  Ontario.  Its  object  is 
"  to  encourage  co-operation  between  municipal  electrical  utilities 
and  the  economical  use  of  electrical  energy  in  the  province  of 
Ontario." 

"  Journal  of  the  Institution  of  Electrical  Engineers."  Vol.  52, 
No.  233.  May  1st.  London  :  E.  ft  F.  N.  Spon,  Ltd.  Price  3s.  6d.— 
This  issue  contains  the  following  papers  : — "  The  Signalling  of  a 
Rapid-Transit  Railway,"  by  H.  G.  Brown  ;  "  Some  Methods  of 
Improving  the  Power  Factor  in  Alternating-Current  Circuits,"  by 
G.  Stevenson ;  "  Experiments  on  Air-Blast  Cooling  of  Trans- 
formers," by  F.  J.  Teago  ;  and  "  Electric  Lighting  of  Cottages," 
by  W.  Fennell. 

Liquidations     and     Dissolutions. — The   Midland 

Electric  Corpokation  (1900),  Ltd. — This  company  is  winding  up 
voluntarily,  with  Mr.  H.  E.  Abbott  as  liquidator.  A  meeting  of 
creditors  was  held  yesterday,  May  7th. 

The  Rose  Automatic  Target  Co.,  Ltd. — A  meeting  of  credi- 
tors will  be  held  at  8,  Princes  Street,  on  May  18th. 

E.  D.  Bonnet  &  Co.,  plumbers,  glaziers  and  electricians, 
Bowness-on-Windermere. — Messrs.  E.  D.  Bonney  &  M.  S.  Turner 
have  dissolved  partnership.    Mr.  Turner  will  attend  to  debts. 


LIGHTING  and  POWER  NOTES. 


Abercarn  (Mon.). — Prov.  Order. — A  prow  order  for 

E.L.  within  the  area  of  the  U.D.C.  has  been  granted  by  the  B.  of  T. 
to  the  South  Wales  E.P.D.  Co. 

Aberdovey. — Proposed  E.L. — The  U.D.C.  is  making 

efforts  to  get  an  electric  supply  installed  for  public  lighting.  Plans 
and  other  particulars  were  sent  to  the  Charity  Commissioners  in 
January  last,  with  an  application  for  power  to  use  the  water  power 
available  at  Dolgoch  for  the  provision  of  electric  lighting,  but  no 
reply  has  been  received  to  the  application. 

Accrington. — Year's  Working. — The  output  of  the 
electricity  undertaking  for  the  year  ended  March  31st  last  was 
5,865,929  units,  made  up  as  follows: — Lighting,  503,310;  power, 
3,838,037  ;  Haslingden  bulk  supply,  435,015  ;  tramways,  949,054  ; 
street  lighting,  60,481  ;  rateable  value  supply,  70,032  units. 

Algeria. — The  central  electricity  station  at  Algiers, 
which  has  a  capacity  of  8,500  ew.,  is  to  be  extended  by  the  addi- 
tion of  two  3,000-EW.  steam  turbines  and  generators. 

Ashton-under-Lyne.— Electric  Lifts. — The  L.G.B. 

has  sanctioned  an  expenditure  of  £666  on  the  provision  of  two 
electric  lifts  at  the  workhouse  hospital. 
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Australia. — A  committee  of  citizens  of  Ipswich  (Queens- 
land) and  district  has  issued  a  report  on  the  possibility  of  estab- 
lishing an  electric  supply  in  the  area.  Ipswich  is  situated  on  a 
coalfield,  estimated  to  cover  12,000  sq.  miles,  and  apparently  having 
a  number  of  email  pits,  turning;  out  000,000  tons  per  annum  ;  it  is 
some  22  miles  from  Brisbane.  The  promoters  of  the  scheme  are 
anxious  to  interest  a  syndicate  in  the  matter.  at.d  point  out  that  if 
a  plant  were  established  there  it  would  be  able  to  cope  with  the 
demand  for  power  in  the  pits,  the  domestic  and  public  lighting  in 
Ipswich,  power  for  the  2o  factories  and  works  there,  also  for 
the  Council's  pumping-  plant  and  suggested  tramways,  for 
lighting  adjoining  areas  which  have  no  gas  or  electric  supply, 
and  the  townships  on  the  route  to  Brisbane  and  in  the 
Brisbane  area  itself.  There  is  no  electric  supply  in  Ipswich  at 
present,  and  gas  costs  (is.  8 J.  per  1 ,000  cb.  ft.  for  lighting.  The  com- 
mittee estimates  that  B)  million  units  per  annum  would  be  disposed 
of,  with  a  working  load  factor  of  57  per  cent.,  and  using  a  turbine 
plant,  the  total  cost  should  be  "83d.  per  unit.  The  cost  of 
generating  and  distributing  plant  is  estimated  at  £92,000.  The 
local  authorities  concerned  have  decided  not  to  support  any  other 
scheme  for  six  months.  Mr.  S.  II.  Ilancox,  of  Ipswich  (Q.),  is  the 
hon.  secretary  of  the  committee. 

Brierfield.— The  fJ.D.C.  has  corae  to  an  agreement 
under  which  the  Nelson  T.C.  will  supply  the  Brierfield  district 
with  electricity  for  seven  years. 

Krighouse.— Mn.i,  Driving.— The  Electricity  Com- 
mittee, on  the  application  of  Messrs.  John  Cheetham  &  Sons 
for  a  supply  of  a.c.  for  power  at  the  Calder  Bank  Mills,  has  agreed 
to  supply  current  at  :)d.  per  unit  net,  plus  the  usual  coal  clause  ;  the 
agreement  is  to  be  for  three  years,  and  the  minimum  consumption 
is  to  be  80,000  units  per  annum.  Owing  to  this  extra  demand  the 
Committee  has  given  notice  to  the  Yo.kshire  E.P.  Co.  to  increase 
the  A.c.  supply  to  400  kw. 

Bristol. — In  regard  to  the  illumination  scheme  for  the 
Bristol  Exhibition,  referred  to  last  week,  we  are  informed  by  the 
contractors  (Electrical  Engineering  and  Equipment  Co.)  that  the 
main  lighting  will  be  carried  out  entirely  with  half-watt  lamps. 

Bury.— Bulk  Supply.— The   application  of  the  T.C. 

for  an  order  to  dispense  with  the  consent  of  the  Lancashire  E.P. 
Co.  for  the  supply  of  electricity  in  bulk  to  Heywood  has  been 
granted  by  the  B.  of  T. 

Canada.— The  Ontario  Legislature  has  voted  85,000,000 
for  the  extension  of  the  undertaking  of  the  Ontario  Hydro-electric 
Commission. 

China. — Shanghai    Annual    Report.  —  The    always 

interesting  report  of  Mr.  T.  H.  U.  Aldridge,  chief  engineer,  on  the 
year's  working  of  the  Shanghai  municipal  electricity  undertaking 
for  1913,  points  out  that  the  new  Riverside  station  was  opened  in 
April  last  and  that  the  cost  of  production  has  fallen  15  per  cent., 
although  this  station  was  not  in  full  working.  The  plant  capacity 
of  the  two  stations  is  given  as  10,400  kw.  ;  the  maximum  load  was 
8,650  k.v.a.,  as  against  6,o00  k.v.a.  in  the  previous  year,  the 
increase  of  2,650  k.v.a.  comparing  with  1,993  k.v.a.  in  1912. 
The  load  factor  has  risen  from  235  to  30'8  per  cent,  and  the 
output  from  12,130,537  to  21,K88,230  units.  The  improved  load 
factor  is  attributed  not  alone  to  the  additional  power  load,  but 
also  to  the  more  general  use  of  electric  lighting  by  Chinese,  who,  as 
a  rule,  use  their  lamps  for  much  longer  hours  than  foreigners. 
During  the  year  178  miles  of  overhead  and  underground  mains 
were  added,  and  to  meet  additional  demands  four  2,000  kw. 
transformer  sub-stations  are  being  erected.  For  street  lighting, 
1  25  arc  and  1,098  metal  lamps  are  in  use  ;  a  large  number  of 
enclosed  arcs  have  been  replaced  by  metal  lamps  with  improved 
lighting  results.  The  service  connections  now  number  10,987, 
and  the  lighting  connections  429,121  equivalent  30-watt  lampB. 
At  the  end  of  the  year  G23  hired  and  (10  private  radiators  were  in 
use,  and  43  electric  cookers  ;  it  is  anticipated  that  a  further  500 
radiators  will  be  added  this  year,  this  form  of  heating  being 
popular  with  the  Chinese.  The  power  connections  have  nearly 
doubled,  some  6,000  up.  of  motors  being  now  connected,  while 
the  prospects  of  the  present  year  point  to  motor  connections  reach- 
ing 10,000  H. P.  In  some  of  the  electrified  mills  the  yarn  pro- 
duction has  increased  by  1 5  per  cent,  and  1 0  per  cent,  is  considered 
a  safe  estimate.  The  extensions  this  year  are  to  include  two 
5,000  kw.  turbine  units  at  Riverside  ;  the  machines  will  cost  only 
£2  01  per  KW.  as  against  £31  per  kw.  for  the  existing  2,000-k\v. 
machines,  and  be  smaller  owing  to  their  higher  speed.  Two 
1 1 ,000- volt  trunk  mains  are  being  laid  between  the  two  stations, 
and  the  central  district  is  to  be  largely  changed  over  from  single  to 
three-phase  supply.  After  providing  for  capital  charges,  depre- 
ciation, contribution  to  the  rates  and  other  charges,  the  net  profit 
on  the  year  was  taels  69  381.36,  and  it  is  calculated  that  had  the 
new  plant  been  ready  earlier  and  the  mains  not  overloaded,  an 
additional  surplus  of  taels  29,000  would  have  accrued. 

Giorler  — Prow    Oedeb    Granted. — The  B.    of    T. 

has  issued  a  prov.  order  empowering  the  Lancashire  E.P.  Co.  to 
supply  electricity  in  the  borough. 

Colne. — Proposed  Plant  Extensions. — The  borough 

electrical  engineer  has  been  requested  to  prepare  a  report  on  the 
proposed  installation  of  new  generating  plant  at  the  electricity 
workf 


Continental    Notes.  —  Germany. — Some    interesting 

information  has  just  been  made  available  as  regards  the  electric 
supply  undertakings  in  the  Province  of  Pomerania.  It  appears 
that  some  years  ago  it  was  decided  to  keep  the  electricity  supply 
in  the  hands  of  the  provincial  authorities,  a  Provincial  Committee 
being  formed  for  the  purpose.  A  start  was  made  in  1910,  since 
which  time  a  number  of  overland  electricity  stations  have  been 
established,  the  capacity  of  the  same  being  now  35,000  kw. 
The  high-tension  mains  (40,000  volts)  extend  to  about  475 
mileB,  while  there  are  also  4,600  miles  of  15,000- volt  mains, 
aB  well  as  over  2,000  transformer  stations.  Current  is 
being  supplied  to  no  less  than  16  towns  (including  Stettin, 
the  largest  in  the  Province),  to  675  villages,  and  to  1,250 
estates  and  private  consumers.  Twenty-six  sub-districts  of  the 
Province  are  interested  in  the  undertaking,  in  which  £2,150,000 
is  invested.  Although  the  oldest  of  the  plants  only  dates  back 
about  two  years,  the  undertaking  is  already  proving  a  finanoial 
success,  and  with  the  view  of  providing  the  funds  for  further 
extensions,  the  Provincial  Landtag  has  just  voted  an  additional 
sum  of  £225,000. 

The  West  Prussian  Provincial  Landtag  has  decided  to  con- 
struct an  electric  power  station  on  the  Schwarzwasser,  near 
Groddeck,  at  a  cost  of  £250,000. — Elektrotechnitche  Nachriehten, 

The  Bielefeld  T.C.  has  voted  £80,000  for  extensions  of  the 
electricity  works,  to  enable  the  whole  of  the  surrounding  district 
to  be  supplied. 

The  large  generating  station  which  is  being  built  near  Bockum 
a/Lippe  by  a  semi-communal  company,  will  be  assisted  by  the 
generating  plants  of  a  number  of  collieries ;  a  large  portion  of 
Westphalia  will  be  covered  by  the  network. 

A  meeting  of  representatives  of  urban  and  rural  authorities  in 
the  Cassel  district  has  recently  been  held  in  Hanau  to  consider  a 
project  for  utilising  the  water-power  rendered  available  by  the 
canalisation  of  the  River  Main.  It  was  resolved  to  take  further 
steps  towards  the  realisation  of  an  extensive  scheme. 

The  War  Minister  has  announced  that,  petrol  gas  lighting 
having  been  found  too  expensive,  electric  lighting  will  in  future 
be  adopted  for  all  new  barracks,  and  that  the  conversion  of  all 
remaining  existing  buildings  is  contemplated. 

Belgium. — La  S  icicte  de  Gaz  et  d'Electricitc  du  Ilainaut  has 
decided  to  establish  a  third  electricity  generating  station  near  La 
Louviere. 

Portugal  — The  Compagnie  Reunies  de  Gaz  et  Electricitt',  of 
Lisbon,  has  decided  to  increase  its  capital,  with  the  view  of  estab- 
lishing a  new  electricity  generating  station. 

Spain  — A  number  of  schemes  for  the  utilisation  of  water- 
power  in  the  Province  of  Lerida  are  under  consideration.  One  is 
the  utilisation  of  the  water-power  of  the  River  NOguera  Ribao- 
gorzina,  at  Vielle,  where  over  13,000  HP.  is  stated  to  be  available  ; 
another  (about  2,100  h.p.)  is  to  be  on  the  River  Garona  de  Ruda, 
at  Tredos  ;  while  a  third  plant  (5,300  h.p.)  is  to  be  on  the  River 
Mola,  at  Bagergue. 

Russia. — At  Bogorodsk,  near  Moscow,  an  electric  lighting  com- 
pany has  acquired  an  extensive  peat  bog  with  a  view  to  utilising 
the  same  as  fuel  for  the  generation  of  electricity.  It  is  proposed 
to  establish  one  of  the  largest  electricity  generating  stations  in 
Russia  near  the  peat  deposits,  and  to  supply  current  to  Moscow 
and  within  a  wide  radius  of  the  plant. 

Norway. — The  municipal  authorities  of  Risor  have  approved  of 
the  project  of  a  Christiana  firm  to  utilise  the  water-power  of  the 
Hogefossenes  Falls,  near  Treungen,  for  the  generation  of  electri- 
city in  the  town,  which  is  about  6  miles  away  from  the  Falls.  A 
company  is  to  be  formed,  with  a  capital  of  nearly  £70,000,  to 
carry  out  the  scheme,  and  about  25,000  h.p.  is  available. 

A  company  has  been  formed,  with  a  capital  of  C  10,000  and  the 
title,  the  Bremanger  Kraftselskab,  to  establish  an  electric  generat- 
ing station  at  Bremanger. 

Coventry. — Annual  Report. — The  report  of  the 
Electric  Light  Committee  states  that  during  the  year  the  number 
of  consumers  increased  from  2,157  to  3,175,  and  the  number  of 
units  sold  from  13,337,482  to  16,508,338.  The  revenue  amounted 
to  £71,207,  compared  with  £60,521  in  the  previous  year.  The 
gross  profit' was  £42,832  :  capital  charges  took  £21,082,  the  result 
being  a  net  profit  of  £21,749,  against  £16,245  in  the  previous 
year.  The  Committee  recommended  that  £6,000  be  paid  over  to  the 
rates;  £16,250  be  paid  to  the  reserve  fund,  and  that  £13,250  of 
that  amount  be  applied  in  lieu  of  raising  a  loan  : — £2,000  for 
house  services,  £2,000  for  sub-station  equipment,  £1,250  for 
cooling  towers,  £5,000  for  laying  of  mains  in  streets  where  the 
work  is  not  likely  to  be  immediately  productive.  Also  that  £375 
be  applied  in  payment  of  a  bonus  to  the  employes  in  the  depart- 
ment. On  the  presentation  of  the  report  to  the  Council  it  was 
agreed  to  increase  the  rate  aid  to  £6,000;  it  was  also  agreed  as 
from  April  1st  to  reduce  the  power  rate  for  l  t.  consumers  to  Id. 
per  unit  all  round,  and  to  amend  the  scale  of  h.t.  power  cbargea 
which  will,  from  the  Bame  date,  range  from  Id.  per  unit  up  to 
50,000  units  per  quarter  to  '6d.  per  unit  for  all  exceeding  375,000 
units  per  quarter. 

Criceietli, — E.L.   Scheme. — Messrs.   A.   J.  Leigh  and 

Partner,  of  Northwich,  have  been  appointed  consulting  engineers 
to  the  U.D.C.  electricity  scheme. 

Dewsbury. — New  1'i.ant  Inaugurate]).—  On  April 
30th,  the  members  of  the  T.C.  ollic'ally  inspected  the  extensions 
recently  carried  out  at  the  electricity  works  at  a  cost  of  £  1 1 ,000. 
This  includes  two  new  Babcock  boilers,  with  induced  draught 
apparatus,  having  a  rated  output  of  25,000  lb.  steam  per  hour  ;  a 
low  level  jet  condenser,  supplied  by  Messrs.  W.  H.  Allen  ;  a  Harris 
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feed  purifier  ;  and  ft  1,000-KW.  Brush  dink  and  drum  turbine 
ooupled  to  two  generators  In  tandem,  with  PeTranti  BWltebffSar. 
Other  itemH  include  an  air -fllterinir  apparatuB  for  the  generators, 
Loskolo  diHtanoe  thermometer  for  bearing  temperatures,  GO) 
recorder,  &  0. 

Durham. — School  Lighting. — The  CO.  has  accept <•<! 

the  offer  of  the  County  of  Durham  E.P.I).  <  to.  to  nupply  electricity 
for  lighting  to  the  County  Industrial  Schools,  at  M.  per  unit. 

Edinburgh.— ESTIMATES  FOB,  1914-1915. — The  esti- 
mated revenue  of  the  E.L.  department  for  next  year  is  £1(50,1  so, 
as  against  £140,620  reoeived  last  year,  and  the  expenditure  is  eBti- 
mated  to  amount  to  £83,025,  aa  compared  with  £76,13(1,  actual,  for 
1913-14.  The  T.O.  has  reoeived  sanction  to  its  application  for  an 
E.L.  order  authorising  it  to  Bupply  electricity  to  fiye  pariahes  in 
Mid-Lothian. 

German  East  Africa. — According  to  African  Engineer' 

int/,  arrangements  are  being  made  for  utilising  the  Pangani  Falls 
for  supplying  electricity  for  agricultural  purposes,  the  lighting  of 
Tanga  and  the  electrification  of  the  Usambara  Railway. 

Hehden  Bridge. — The  Electricity  Committee  has 
decided  to  grant  the  application  of  the  Hebden  Bridge  Fustian 
Manufacturing  Society  for  a  supply  of  electricity,  provided  the 
firm  pays  half  the  cost  of  laying  the  service. 

Hey  wood. — Year's  Working. — There  was  a  loss  on 

the  electrioity  undertaking  for  the  past  year  of  £2,840,  against  a 
deficit  of  £4,118  in  the  previous  year.  On  the  tramways  under- 
taking there  was  a  loss  of  £364,  against  £808  in  the  previous  year. 

Irvine.— Prov.  Order. — The  T.C.  has  consented  to  the 
Kilmarnock  E.L.  prov.  order.  It  had  previously  decided  to  take  a 
supply  from  Kilmarnock,  but  the  Irvine  T.C.  has  now  secured 
distributing  powers  for  its  own  area. 

London, — The  companies  supplying  electricity  in  the 
areas  of  the  Lambeth  and  Camberwell  B.C.'a  having  intimated 
their  intention  to  increase  the  price  of  current  for  lighting,  owing 
to  the  continued  high  cost  of  coal,  &c,  the  Councils  have  decided 
to  make  representations  to  the  Board  of  Trade  to  have  the  decision 
altered.  It  is  pointed  out  as  regards  Lambeth,  that  the  working 
costs  of  the  South  London  E  S.  Corporation  are  amongst  the 
lowest  in  the  metropolitan  area. 

The  Bethnal  Green  B.C.  has  been  recommended  by  its  E.L. 
Committee  to  appoint  Mr.  J.  F.  C.  Snell  as  electrical  engineer  to 
carry  out  his  E.L.  scheme  for  the  borough,  at  a  remuneration  of 
£5  per  cent,  on  the  capital  expended. 

Lowestoft. — Electrical  Exhibition. — The  recently- 
closed  Electrical  Home  Exhibition  is  reported  to  have  been  very 
successful.  The  electricity  department's  stand  was  a  leading 
feature,  appliances  having  been  contributed  by  the  leading  elec- 
trical firms.  A  series  of  electric  cooking  demonstrations  iwas  held 
on  Eclipse  and  Belling  cookers,  which,  we  understand,  has  stimu- 
lated business  in  this  direction  in  the  town. 

Korea. — Up  to  the  end  of  last  year,  official  permission 
h&A  been  granted  to  18  companies  to  undertake  electrical  enter- 
prises in  Korea.  The  aggregate  capital  amounted  to  £1,188,000, 
and  the  total  capacity  of  the  proposed  generating  plants  was  8,100 
kw.  Fifteen  electrical  companies,  with  a  paid-up  capital  of 
£649,781,  were  actually  engaged  in  business.  The  number  of  con- 
sumers of  electricity  was  11,058,  and  a  total  of  77,880  lamps 
were  installed.  A  small  central  station  has  been  started  at 
Suwon,  while  others  are  in  course  of  construction  at  New  Wiju 
and  Hamheung. 

Newcastle-under-Lyme. — The  T.C.  has  applied  to  the 

Stoke-on-Trent  T.C.  for  permission  to  supply  electricity  in  Lan- 
caster Avenue,  Newcastle,  which  is  within  Stoke  County  Borough, 
and  is  at  present  supplied  with  gas  by  Newcastle.  An  agreement 
for  the  protection  of  the  Stoke  Council  is  to  be  prepared. 

Redruth. — Street  Lighting. — The  U.D.C.  has  only 

received  one  tender,  that  of  the  Urban  Electric  Supply  Co.,  for 
public  lighting.    The  tender  is  to  be  discussed  in  camera. 

Rickmansworth  and  Chorleywood. — Prov.  Order. 

— The  B.  of  T.  has  granted  the  Colne  Valley  E.S.  Co.  an  order  to 
supply  electricity  within  the  areas  of  the  Rickmansworth  and 
Chorleywood  TJ.D.C.'s  and  part  of  the  rural  district  of  Watford. 

Rotherham. — Annual  Report. — The  annual  report  of 

the  borough  electrical  engineer  states  that  the  cost  of  coal  last 
year  increased  by  £744.  The  total  cost  per  unit  was  "651d.,  com- 
pared with  "757d.  in  the  previous  year,  and  the  output  increased  by 
32'68  per  cent.  The  total  receipts  were  £26,376,  as  against 
£21,849,  and  the  net  profit  was  £7,358,  against  £5,179.  He 
recommends  that  power  for  traction  purposes  be  reduced  from  lj|d. 
to  1  jd.  per  unit,  which  represents  aconcession  of  £1,000  per  annum. 
L.G.B.  Inquiet.— Mr.  T.  C.  Ekin  held  an  inquiry,  on  April  29th, 
into  the  application  of  the  T.C.  for  powers  to  borrow  £19,956  for 
extensions  to  the  electricity  works.  The  Council  had  received 
applisations  for  a  further  1,000  h.p.,  and  the  electrical  engineer 
stated  that  he  would  not  be  surprised  if  the  output  in  three  years' 
time  reached  10,000,000  units  per  annum. 

Skelton  and  Rrotton.— Proposed  Loan. — The  L.G.B. 

has  intimated  to  the  U.D.C.  that  it  is  prepared  to  sanction  a  loan 
of  over  £9,000  for  the  E.L.  scheme,  on  condition  that  the  B.  of  T. 
first  consented  to  the  use  of  overhead  wires.  Steps  are  being  taken 
to  get  its  consent. 


Stockton    Heath.— Proposed     E.L.-:  uhkl 

Committee  bu  decided  to  a«k  the  Vyarrinjrtos  1  '  ,  "pon  what 
kermi  it  would  supply  eleotrloity  to  Stockton  Heath, 

Thirsh. — Workhouse  Lighting.- 
prioe  of  gas  the  B.  of  O.  hM  requested  the  Book  Oommltta  tocos* 
hider  the  advisability  of  installing  E.L.  plant  at  the  work! 

West  Rridjrford. — Proposed  E.L. — At  i.1k;  iinnnal 
meeting  of  the  U.D.C.,  the  ohairman  intimated  that  during  the 
year  the  Council  would  have  to  take  up  the  E.L.  r|uention,  which 
had  been  deferred.  The  Council  favours  having  its  own  prov. 
order. 

AVest    Bromwlch.— Year's    Working  ;     Prop 

New  Battkry.— The  revenue  of  the  T.C.  electricity  department  for 
the  year  ended  March  Hist  last  amounted  to  £18,106. 

The  Electricity  Committee  haB  recommended  that  a  storage 
battery  be  installed  at  a  cost  not  exceeding  £5,000,  to  meet  the 
demand  next  winter. 

Whitstable.— Overhead    Wirks.— The    U.D.I 

received  a  petition,  Bigned  by  420  ratepayers,  asking  the  Council 
and  the  Kent  C.C.  not  to  agree  to  the  uee  of  overhead  mains 
attached  to  wooden  poles  for  the  proposed  E.L.  scheme.  The 
Council  decided  to  requeBt  the  E  L.  Co.  to  meet  the  Council  to 
consider  the  pattern  of  the  poleB  to  be  erected  in  the  main  streets. 

Worthing. — PUBLIC  Lighting.  —  The  General  Pur- 
poses Committee  of  the  T.C.  has  accepted  the  terms  of  the  Elec- 
tricity Committee  for  lighting  the  Steyne  Gardens,  at  an  initial 
cost  of  £240,  the  Committee  to  pay  3JSd.  per  unit  for  current  and 
£10  p.a.  for  maintenance,  fixing,  and  renewal  of  plant. 

York.— Proposed  Plant  Extensions. — The  Electri- 
city and  Tramways  Committee  has  recommended  the  T.O.  to  seal 
an  agreement  to  which  it  has  come  with  the  Bishopthorpe  R.D.C. 
with  reference  to  the  price  of  electricity  which  it  proposes  to 
supply  to  the  rural  area. 

A  sub-Committee  appointed  to  consider  the  advertising  and  ex- 
tension of  the  electricity  undertaking,  and  a  free  wiring  scheme, 
has  reported  that  new  mains  and  plant  are  necessary,  and  recom- 
mends the  Council  to  apply  for  L.G.B.  sanction  to  a  loan  of 
£19,150  for  the  following  purposes  :— Feeder  cable,  £5,500  ;  rotary 
converters  and  sub-station  buildings,  £3,000  j  further  mains  and 
transformers,  £3,700  ;  prospective  services,  £3,000  ;  rotary  con- 
verter and  transformers  at  the  central  station,  £1,600  ;  and  £455 
over-spent  on  a  previous  loan. 


TRAMWAY  and  RAILWAY  NOTES, 


Aberdeen.  —  Tramway    Surplus.  —  The    T.C.    has 

secured  powers  to  appropriate  each  year  from  the  free  surplus 
revenue  of  the  tramway  undertaking,  any  sum  not  exceeding  a 
third  of  such  surplus  towards  reduction  of  the  rates,  or  to  carry 
out  city  improvements. 

Rel  fast. — Year's  Working. — The  total  revenue  of  the 

Corporation's  tramways  for  the  past  year  amounted  to  £272,000, 
and  the  gross  profit  was  £112,000.  The  net  profit  was  £51,500, 
or  nearly  £2,000  less  than  the  previous  year,  due  to  the  added  debt 
interest  on  the  extensions  being  £2,500  higher.  £9,000  has  been 
placed  to  the  general  purposes  fund,  £31,353  to  the  sinking  fund, 
and  £17,000  to  the  depreciation  fund. 

Rlackbnrn. — Annual  Report. — The  revenue   of   the 

T.C.  tramways  department  for  the  past  year  amounted  to 
£69,403,  as  compared  with  £64,559  in  the  previous  year. 
The  working  expenses  were  £47,170,  an  increase  of  £4,600.  Repay- 
ment of  loans,  interest,  ka.,  amounted  to  £20,157,  and  the  net 
profit  was  £4,011,  against  £3,870  m  the  previous  year.  The 
passengers  carried  numbered  12,734,532,  an  increase  of  over  one 
million,  and  the  car  mileage  was  1,149,462,  an  increase  of  72,768. 
Current  consumption  averaged  1'64  units  per  mile. 

Continental  Notes. — Switzerland. — The  Swiss  Rail- 
way Department  has  drawn  up  a  scheme  for  the  adoption  of  electric 
traction  on  the  St.  Gothard  Railway  between  Erstfeld  and  Bellin- 
zona,  which  is  estimated  to  cost  37  million  francs.  Single-phase 
current  will  be  used,  eventually  at  10,000  to  15,000  volts  ;  but 
owing  to  the  necessity  of  using  steam  traction  and  electric  traction 
simultaneously  during  the  conversion,  a  pressure  of  7,500  volts  will 
be  provisionally  adopted.  It  is  stated  that  the  scheme  will  enable 
the  importation  of  coal  to  be  reduced  by  2  to  3  million  tons 
a  year.  Battery  locomotives,  charged  at  nipht,  will  be  used  in  the 
yards  and  for  local  traffic.  There  is  plenty  of  water  power  in  the 
neighbourhood  of  the  line. 

Germany. — Most  of  the  fire  engines  and  escapes  in  Berlin  are 
horse-drawn,  but  it  has  recently  been  decided  to  replace  these  as 
rapidly  as  possible  by  accumulator  vehicles.  Fire  engines,  intended  for 
long  journeys  will  have  a  petrol  engine  both  for  propulsion  and  for 
pumping,  but  those  for  city  use  only  will  be  driven  by  accumu- 
lators ;  these  will,  however,  each  have  a  petrol  engine  to  drive  the 
pump,  and  a  dynamo  will  also  be  coupled  to  the  engine,  !0  that  in 
emergencies  the  battery  of  the  vehicle  itself,  and  of  electrically- 
driven  escapes,  &c,  can  be  charged  at  the  scene  of  the  fire. 
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Doncaster. — Proposed   Extensions.— The    T.O.    has 

been^  informed  that  sanction  to  the  proposed  tramway  extensions 
to  Woodlands  and  Warms-worth  is  about  to  be  issued. 

Dudley. — The  T.C.  has  been  recommended  to  remove 
the  tramway  poles  in  Birmingham  Road  and  Queen's  Cross,  and 
convert  the  present  overhead  construction  to  the  span-wire  system, 
at  a  total  estimated  cost  of  £330. 

Glasgow. —  Tramway     Insurance.  —  The    T.C.    has 

decided  to  carry  ite  own  insurance  against  third-party  risks  in  con- 
nection with  the  tramways.  The  insurance  company  required  a 
premium  of  £31,000  per  annum  for  the  next  five  years. 

Japan. — The  Shikizan  Cable  Railway  Co.  has  been 
granted  a  charter  for  the  construction  of  an  electrically-operated 
cable  railway  between  Sano  and  Tochino  (Ikomangun).  The  line 
will  be  1  mile  29  chains  long,  and  is  estimated  to  cost  £20,000. 

London. — The  electrification  of  the  L.  and  N.-W.  Rail- 
way between  Earl's  Court  and  Willesden  has  been  completed,  and 
electric  cars  commenced  running  on  May  1st.  Owing  to  the 
L.  and  N.-W.  electrically-equipped  rolling  stock  not  having  been 
delivered,  the  Metropolitan  District  Railway  has  lent  the  necessary 
trains. 

The  preamble  of  the  L.C.C.  Bill  for  the  construction  of  a  single- 
track  tramway  round  Trinity  Square,  and  a  double  line  from 
Tower  Hill  to  Aldgate,  in  order  to  abolish  the  dead  end  at  Aldgate, 
has  been  found  proved  by  a  House  of  Commons  Committee. 

The  B.  of  T.  has  granted  the  L.C.C.  permission  to  run  trailer 
tramcars  on  several  routes,  and  the  Highways  Committee  is  con- 
sidering the  matter. 

The  Highways  Committee  has  recommended  the  Council  to  con- 
tinue the  agreement,  whereby  the  Bexley  U.D.C.  pays  6Jd.  per  car- 
mile  from  July,  1913,  to  March,  1914,  and  6d.  per  mile  from 
April,  1914,  to  July,  1918,  for  running  powers  over  the  L.C.C.'s 
track  from  Wickham  Lane  to  Beresford  Square,  Woolwich. 

Morecambe. — Proposed  Electrification. — The  T.C. 

has  authorised  the  Tramways  Committee  to  obtain  particulars 
regarding  electric  tramways,  with  a  view  to  the  conversion  of  the 
Council's  horse-drawn  system. 

Preston.— Year's  Working. — The  net  profit  on  the 

Corporation's  tramway  undertaking  for  the  past  year  amounted  to 
£7,410. 

Rochdale. — B.  of  T.  Report. — The  report  of  Lieut- 
Col.  E.  Druitt  on  the  tramway  accident  of  February  4th,  when  a 
tramcar  left  the  rails  at  the  corner  of  John  Street  and  Smith 
Street,  states  that  the  magnetic  brake  was  not  applied  until  the 
car  was  on  the  steep  gradient  from  Fagan  Street,  and  that  the 
driver  did  not  follow  instructions  and  put  the  controller  to  the 
last  braking  notch.  The  car  probably  got  out  of  control  through 
attaining  a  high  speed  while  the  controller  handle  was  on  the 
third  braking  notch,  and  when  it  was  put  on  the  last  notch  the 
wheels  locked  and  skidded.  The  Inspector  states  that  the  sander 
on  the  car  was  not  efficient,  and,  at  his  suggestion,  on  a  number 
of  the  cars  the  Banders  have  been  converted  from  an  intermittent 
to  a  continuous  type  with  satisfactory  results. 

Rotherham. — Annual   Report. — The  receipts  of  the 

T.C.  tramways  for  the  past  year  amounted  to  £44,565,  against 
£40,258  in  the  previous  year.  The  passengers  carried  were 
9,874,231,  and  the  car-miles  run  totalled  852,639.  The  net  profit 
was  £5,037,  a  decrease  of  £750,  attributed  to  the  miners'  strike. 
There  was  also  a  surplus  of  £l,009.on  the  railless-traotion  vehicles, 
and  of  £508  on  the  motor-'bnses. 

Salford. — The  Tramways  Committee  is  setting  aside 
£2,000  out  of  the  current  year's  revenue  of  the  tramway  under- 
taking in  order  to  form  a  fund  for  the  payment  of  third-party 
compensation  claims,  &c. 

South  Shields. — Proposed  Extension. — A  Sub-Com- 
mittee of  the  T.C.  has  been  appointed  to  consider  proposals  to 
link  up  the  South  Shields  tramway  system  with  the  Sunderland 
system,  a  distance  of  6}  miles,  and  to  extend  the  tramways  to 
Boldon  Colliery. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Bolivia. — The  Government  has  issued  bonds  to  the  value 
of  300,000  Bolivianos  for  the  construction  of  wireless  telegraph 
stations  at  Yacuiba  and  Riberalta.— Rei  ie.xo  of  the  Biver  Plate. 

Cable    Tariffs.— The    revised     tariff     for      week-end 

messages  to  Australasia  came  into  force  on  May  1st.  Similar 
facilities  for  such  messages  to  Australasia,  South  and  East  Africa, 
India,  Burmah,  and  other  places  were  announced  by  the  Eastern 
Telegraph  Co.  from  the  same  date. 

Hull. — At  a  meeting  of  the  Finance  Committee,  on 
April  30th,  it  was  reported  that  sanction  had  been  received  from 
the  L.O.B.  to  the  borrowing  of  £192,423,  for  the  purchase  from 
the  Postmaster-General  of  the  National  Telephone  Co.'s  plant  in 
the  Hull  area,  the  period  allowed  for  repayment  being  19  years 
from  the  date  of  the  borrowing  of  the  amount, 


Excess  Telephone  Calls.— In  an  action  brought  by  the 

Postmaster-General  to  recover  £1  for  calls  in  excess  of  the 
number  allowed  for  30s.,  on  Monday,  the  Judge  decided  tha*  a 
demand  note  was  sufficient  evidence  of  the  amount  dne,  and  found 
for  the  plaintiff,  but  granted  leave  to  appeal.  In  another  case  on 
the  same  day  the  Judge  disallowed  as  unjust  an  item  of  15s.  for 
the  use  of  the  telephone  during  a  period  when  it  was  cut  off  owing 
to  a  dispute  over  excess  calls. 

Imperial  Wireless  System.— The   Select  Committee 

of  the  House  of  Lords  last  week  issued  its  report  on  the  charges 
against  Lord  Murray.  The  report  was  unanimous,  and  stated  that 
Lord  Murray  committed  errors  of  judgment,  but  nothing  in  his 
conduct  reflected  upon  his  personal  honour.  In  the  Committee's 
opinion,  there  should  be  henceforth  an  inflexible  rule  to  preclude 
those  who  held  any  public  office  from  entering  upon  any  speculative 
transactions  in  stocks  or  shares  in  any  circumstances  whatsoever. 
This  rule  should  be  by  them  inculcated  on  their  subordinates  both 
by  precept  and  example.  The  evils  that  might  arise  from  a 
violation  of  this  principle  were  incalculable. 

Post  Office  Expenditure.— On  the  vote  in  Parliament 
for  the  expenses  of  the  Post  Office,  on  Thursday  last  week,  the  P.M.G., 
Mr.  Hobhouse,  said  that  the  total  expenditure  would  be  £26,150,000, 
an  increase  of  £1,770,000  over  last  year.  The  engineering  staff 
accounted  for  only  half  a  million.  The  revenue  expected  was 
£31,750,000.  The  income  from  telegraphs  was  £3,150,000,  and 
the  expenditure  £3,500,000  ;  telephones  brought  in  £6,900,000,  and 
cost  £6,600,000,  the  surplus  on  the  latter  approximately  balancing 
the  deficit  on  the  former.  During  the  last  40  years  the  loss  on 
telegraphs  had  amounted  to  22  millions,  mainly  due  to  the 
action  of  the  House  of  Commons  in  adopting  sixpenny 
telegrams  (which  cost  lid.).  The  above  deficiency  is  in 
addition  to  the  capital  charges  on  the  purchase  money.  The 
total  expenditure  on  telephones  was  £28,262,000,  and  they 
were  now  valued  at  about  23  millions.  It  was  impossible  to 
secure  enough  skilled  workmen  to  maintain  and  extend  the  service 
sufficiently  quickly,  but  they  were  being  trained  at  schools  in 
London  and  elsewhere,  and  turned  out  at  the  rate  of  three  or  four 
thousand  a  year.  In  the  country  23,000  party-line  telephones  were 
installed,  an  increase  of  over  1 ,400,  and  the  demand  was  increasing 
rapidly.  He  proposed  to  extend  the  automatic  telephone  system 
as  soon  as  possible.  Regarding  telephone  charges,  he  could  not 
offer  much  reduction,  but  hoped  to  introduce  an  improved  measured 
service  and  subscribers'  check  meters.  There  were  nine  coastal 
wireless  stations  at  work,  and  one  was  being  built  at  Valentia.  He 
hoped  to  re-arrange  them  for  internal  communication  on  an  exten- 
sive scale.  The  sites  of  the  two  Imperial  stations  in.  England  had 
been  purchased  at  Leafield  and  Devizes  ;  the  erection  of  plant  at 
the  former  had  been  begun,  and  work  was  in  progress  on  the 
stations  at  Cairo  and  Ismailia,  and  Poonah.  The  Marconi  Co.  was 
in  a  dominant  position  in  wireless  tjlegraphy,  and  had  only  one 
serious  competitor — the  Poulsen  Co.  If  the  latter  could  demon- 
strate its  ability  to  give  an  efficient  service,  he  would  gladly  give 
it  a  licence,  but  no  such  proof  had  yet  been  given. 

The  Telephone  Service. — A  referendum  was  recently 

instituted  in  the  City  of  London  by  the  Parliamentary  Telephone  Com- 
mittee; 1,500  question  formswere  sentout,  of  which  nearly  half  were 
returned.  In  reply  to  a  question  whether  the  local  service  had 
deteriorated  since  the  transfer  to  the  Post  Office,  says  the  Standard, 
50  per  cent,  said  "  Yes,'"  11  per  cent.  "Deteriorated,  but  now 
better,"  29  per  cent,  indicated  "No  change,"  and  10  per  cent. 
"  Improved." 

Thirty-eight  per  cent,  said  that  their  lines  and  instruments  were 
frequently  out  of  order,  but  62  per  cent,  replied  "  Not  often." 
Similarly,  30  per  cent,  experienced  frequent  difficulty  in  getting 
through  to  the  exchange,  but  64  per  cent,  did  not.  As  to  trouble 
in  getting  through  to  subscribers  on  other  exchangee,  33  per  cent, 
reported  "No  difficulty,"  19  per  cent.  "Not  often,"  and  48  per  cent. 
"Frequent  trouble."  A  considerable  majority  of  replies  indicated 
that  wrong  numbers  were  often  given.  To  the  question  :  "  Do  you 
frequently  get  cut  off  in  the  middle  of  a  conversation  ? "  the  replies 
"Yes"  and  "Very  frequently"  proportioned  65  per  cent., 
"Occasionally"  21  per  cent.,  and  "No"  14  per  cent.  As  to  the 
"  no  reply  "  grievance  in  business  hours,  "  Frequently  "  and  "Very 
frequently  "  were  the  answers  to  the  question  of  52  per  cent.  ; 
"  Occasionally  "  and  "No  "  represented  the  other  48  per  cent. 

With  regard  to  being  rung  up  in  mistake,  70  per  cent,  replied 
"  Frequently."  Fifty-nine  per  cent,  had  no  trouble  in  calling  the 
operator's  attention  in  such  circumstances.  When  trying  to  obtain 
a  clear  line  after  a  conversation,  in  order  to  give  a  fresh  number, 
59  per  cent,  are  generally  successful,  but  19  per  cent,  report  that 
there  is  "  Sometimes  difficulty."  Forty-six  per  cent,  have 
"  Difficulty  "  or  "Very  great  difficulty  "  in  securing  the  operator's 
attention,  after  failing  to  obtain  an  answer  to  a  number  asked  for. 
Sixty-three  per  cent,  state  that-the  authorities  pay  prompt  atten- 
tion to  complaints  and  removal  of  faults.  Of  the  remainder, 
27  per  cent,  say  "No,"  and  10  per  cent,  state  that  they  "Get 
attention,  but  no  improvement."  Seventy  per  cent,  say  that  the 
practice  as  regards  subscribers'  contracts  and  accounts  is 
unsatisfactory. 

The  trunk  service  is  considered  satisfactory  by  7.s  per  cent., 
but  73  per  cent,  say  that  the  charges  are  "Unreasonable"  and 
"  Excessive." 

To  the  question  : — "  In  your  view,  ia  it  more  important  that  the 
telephone  service  should  be  highly  efficient  or  that  the  rates 
should  be  reduced  ? "  seventy-three  per  cent,  reply  :  "  Efficient 
service  "  ;  20  per  cent,  hedge  with  "  Efficient,  but  rates  reduced  "  ; 
while  the  remaining  7  per  cent,  ask  for  reduced  rates.  "  Is  it 
your  experience  that  a  large  proportion  of  your  daily  calls  txa 
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ini  M.itivB  !"    To  thin  59  per   cent,    replied    "No,"   12   per  oont. 
"  Yes,"  itii'l  6  per  oont.  "  Very  many. 

Replying  toaqneatton  in  I 'arliament,  Captain  Norton  say*  it  in 
estimated  that  the  extension  of  the  tolephono  syHtom  will  Involve 
the  expenditure  during  tho  current  tinanoial  yoar  of  approximately 
the  following  amounts: — 

landon.        Prmin 

Kxohange  equipment £145,000         £161 

Subscribers' station  equipment        ...  70,000  120,000 

Junction    wire    cables    between 

exchanges 95,000  250,000 

Subscribers'   cables   and    distributing 

cables  and  wires 300,000        1,000,000 


£610,000      £1,530,000 

Wireless    Telephony.  —  lb    is    reported   that    the 

Marconi  Co.  is  now  installing  wireless  telephone  equipments  on 
Italian  warships,  capable  of  maintaining  communication  over  a 
range  of  at  least  50  km.  under  all  conditions. 


CONTRACTS  OPEN  and  CLOSED, 


OPEN. 


Argentina. — May  lfith.  Public  electric  lighting  of  the 
City  of  Tucuman,  for  the  Municipality.  Guarantee  deposit  of 
85,000  to  accompany  tender. —  Review  oft/ir  River  Plate, 

Ashton-in-Makerlield. — May     11th.      d.c.    overhead 

transmission  line,  with  switchboards  and  internal  wiring  for  power 
and  lighting,  for  the  sewage  disposal  works.  Messrs.  Bankp,  Fair- 
clough  k  Stephen,  civil  engineers,  Leigh. 

Australia.  —  May  2Cth.  Adelaide  Tramways  Trust. 
Overhead  tramway  equipment  and  construction.  Board  of  Trade 
Commercial  Intelligence  Department  in  London. 

SYDNEY. — July  20th.  Box  compound,  meters,  maximum-demand 
indicators,  arc  lamp  carbons,  and  straight-stem  insulators,  for  the 
Council.  Specifications  for  each  Bection  10s.  6d.,  from  City 
Electrical  Engineer,  Town  Hall. 

Melbourne — May  20th.  1,132.000  arc  lamp  carbons,  for  City 
Council.    See  "  Official  Notices  "  May  1st. 

Ipswich  (Q.)— Syndicate  wanted  to  undertake  electricity 
supply.  For  particulars  of  propored  scheme,  see  our  "  Lighting 
Notes." 

Balearic  Isles. — Tenders  have  just  been  invited  by 
the  Municipal  authorities  of  Montuiri,  Balearic  Isles,  for  the  con- 
cession for  the  electric  lighting  of  the  town  during  a  period  of 
ten  years. 

Belgium.— May  16th.  The  Belgian  Post  and  Telegraph 
authorities  in  Brussels  (Salle  de  la  Madeleine)  are  inviting  tenders 
for  195  tons  of  oopper  wire  for  telegraphic  purposes. 

Birkenhead, — May  l«th.  12  months'  supply  of  rough 
slack  and  small  coal  for  the  electricity  stations.  Mr.  G.  P.  Shall- 
cross,  Borough  Electrical  Engineer. 

Blackpool.— May  20th.  Clean  rough  slack  (12,000- 
15,000  tons)  for  the  Electricity  and  Tramways  Committee.  Mr.  C. 
Furness,  Borough  Electrical  Engineer. 

Bulgaria.— Sophia. — May  15th.  Supply  of  electrical 
equipment  to  the  State  colliery  at  Pernik.  Deposit  500  fr.  Kreis 
Verwaltung  in  Sophia. 

Bexley. — U.D.C.  Six  controllers  for  tramcars  ;  also 
five  cast-iron  boxes.  Particulars  from  Mr.  L.  P.  Stokes,  Electricity 
and  Tramway  Offices,  Bexley  Heath. 

Bury. — May  20th.  Corporation.  Floor  girders, 
stanchions,  &c,  for  the  electricity  generating  station.  Specifi- 
cation from  the  Borough  Electrical  Engineer,  Bank  Street. 

Cardiff. — May  28th.  Corporation.  Pipe  work  and 
feed  tank.    See  "  Official  Notices  "  to-day. 

Carlisle. — Corporation.  Steam  coal  suitable  for  use  on 
underfeed  mechanical  stokers,  for  the  Electricity  Department. 
Particulars  from  Mr.  F.  W.  Purse,  City  Electrical  Engineer,  Victoria 
Viaduct. 

Cleckheaton.— May  23rd.  U.D.C.  2,000  yards  of 
concentric  cable  and  2,000  yards  of  three-core  pilot.  See  "  Official 
Notices  "  to-day. 

Clifton  Junction. — May  20th.  Electric  power  station 
for  the  L.  &  Y.  Railway.  Engineer's  Office,  Hunt's  Bank, 
Manchester. 

Colchester. — May  19th.  Corporation.  12  months' 
supply  (5,000  tons)  steam  coal,  for  the  electricity  works.  Forms 
of  tender  from  Mr.  W.  Frisby,  Borough  Electrical  Engineer,  36, 
Osborne  Street. 


Devon  port. — May  I2fch.    Btetm  ooal  (5,000  ton)  tot  i 

year,  and  general  engine-room  sterol.  Mr.  J.  W.  Spark  BofOOffa 
Electrical  Kngmeer. 

Dundalk. — May    tlbb.      U.D.C      l>iew;i    gm 

plant,  balancer  and  booster,  motor  generator,  (twitch  board*,  battery, 
main*,  crane,  oil  pipe  line  and  storage  tank.  See  "Official  Notice*" 
April  2\th. 

Edinburgh. —  Installation  of  electric;  light  in  premises  at 
42,  Clcorge  Street,  to  be  occupied  by  Mania,  Millar  k  Stewart  an 
electrical  showrooms,  to.  Specifications  and  r<  hedules  at  7, 
Hanover  Street. 

Hastings. — May  18th.  B.L.  installation  at  several 
schools  for  the  T.C.     Borough  Electrical  Engineer,  Earl  Street. 

Hoylake  and  West  Kirbv, — May  8th.  Coal  for  a 
year  for  the  U.D.C.  E.L.  works  (about  3,500  tons,  washed  peas).  Mr. 
Chas.  J.  Turner,  Blectrical  Engineer,  Hoylake. 

May  11th.  U.D.C.  Ornamental  iron  transformer  station.  Seo 
"Official  Notices"  May  1st. 

Hindley. — May  18th.  U.D.C.  Four-core  1..1.  paper- 
insulated  lead-sheathed  armoured  cable,  c.i.  joint  boxes  and  feeder 
pillars.     See  "  Official  Notices  "  to-day. 

llkley.  —  May  11th.  U.D.C.  Electricity  generating 
station  buildings.     See  "Official  Notices"  April  17tb. 

Keighley. — May  25th.  Corporation.  One  750-kw. 
converting  plant,  for  A.c,  three-phase,  6,600  volts  to  D.o.  500 
volts.     See  "Official  Notices  "  to-day. 

Leeds. — May  11th.  Corporation.  Steam  turbine,  three- 
phase  alternator  and  exciter,  12,000  kw.,  1,000  to  1,500  b.p.m.,  and 
condensing  plant.    See  "  Official  Notices  "  April  3rd. 

June  10th.  Corporation.  Motor-driven  induced  draught  plant  ; 
six  water-tube  boilers;  12  mechanical  stokers;  six  economisers  ; 
three  induced  draught  plants  and  accessories.  See  two  "Official 
Notices''  to-day. 

London L.C.C. — Firms  wishing   to  tender  for  stores 

and  general  maintenance  contracts  should  see  a  notice  in  our  ad- 
vertisement pages  to-day. 

Hammebsmith. — The  Electricity  Committee  recommends  that 
tenders  be  invited  for  the  supply  of  six  100-kw.  transformers  for 
fixing  at  Messrs.  Lyons  &  Co.'s  premises  at  Cadby  Hall,  W. 

Fulham.— May  27th.  B.C.  9,000  tons  of  coal  for  electricity 
works.    See  "  Offioial  Notices  "  to-day. 

St.  Marylebone.— May  18th.  B.  of  G.  Wiring,  complete, 
Infirmary  at  Rackham  Street,  Ladbrook  Grove,  W.  See  "  Official 
Notices  "  to-day. 

Luxemburg. —  May  18th.  The  municipal  authorities 
of  Bertrix  are  inviting  tenders  for  the  concession  for  the  supply  of 
electrical  energy  for  public  and  private  lighting  and  power  pur- 
poses in  the  town. 

Manchester.  —  May  13th.  Corporation.  5,000-kw. 
turbo-alternator  complete.     See  "  Official  Notices  "  April  1 7th. 

May  19th.  Corporation.  For  the  supply  of  steel  girder  tram- 
way rails  for  the  Tramway  Committee.  Specification  from  Mr. 
J.  M.  McElroy,  General  Manager,  Corporation  Tramways,  55, 
Piccadilly. 

\ew  Zealand. — Wellington. — July  9th.  City  Council. 

Electric  chassis  for  a  2,000-lb.  parcels  delivery  van,  and  an  electric 
car,  for  the  Electric  Tramways  Department.  Specification  may  be 
seen  at  the  Board  of  Trade  Commercial  Intelligence  Department  in 
London. 

June  1st. — Public  Works  Office.  Oil-break  switches  for  the 
Lake  Coleridge  hydro-electric  power  scheme.  Specification  can  be 
seen  at  the  Board  of  Trade  Commercial  Intelligence  Department, 
London. 

Nottingham. — May  21st.  (a)  G50  tons  of  steel  tram- 
way rails  ;  (ft)  11  tons  of  steel  tie  bars,  City  Tramway  Committee, 
Specifications,  <Scc.  (£1  Is.  each),  from  Mr.  A.  Brown,  City  Engineer. 

Plymouth. — May  21st.  Corporation.  For  the  supply 
of  9,000  tons  steam  coal  for  use  with  mechanical  stokers  for  the 
Electricity  Department.  Forms  of  tender  from  Mr.  E.  O.  Odell, 
Borough  Electrical  Engineer,  Electricity  Works,  Prince  Rock. 

Salford. — May  18th.  Erection  of  sub-station  in  Robert 
Hall  Street,  Salford.  Messrs.  C.  S.  Allott  &  Sons,  46,  Brown  Street, 
Manchester. 

South  Africa. — The  Municipality  of  Worcester,  Cape 
Province,  will  shortly  invite  tenders  for  the  carrying  out  of  an 
electric  lighting  and  power  scheme  already  approved  by  the  rate- 
payers, and  estimated  to  cost  £15,000.  Particulars  from  the  Town 
Clerk,  Municipal  Buildings.— Orders  will  shortly  be  given  out  for 
plant  and  fittings  for  a  £10,000  electric  lighting  scheme  to  be 
undertaken  by  the  Municipality  of  Beaufort  West,  Cape  Province. 
Particulars  from  the  Town  Clerk,  Municipal  Building.— British 
and  South  African   Export   Gazette. 

South  Shields.— May  9th.  Stores,  &c.,  Tramways 
Department  for  1 2  months.  Mr.  W.  T.  Robson,  Tramways  Manager, 
Dean  Road. 
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Warrington. — May  1 2th.  Extra-high  and  medium- 
presBure  paper  cables,  for  Eleotrioity  Department.  See  "  Official 
Notices"  April  24th. 

May  12th.  Corporation.  For  the  supply  of  10,000  tons  of  slack, 
for  the  eleotricity  works.  Specification  from  Mr.  F.  V.  L.  Mathias, 
Borough  Electrical  Engineer,  Ilowley. 

West  Ham. — May  1 6th.  Corporation.  For  15  double- 
deck  bogie  tramcars  and  one  four-wheel  single-tru<  k  double-deck 
tramcar.  Specifications  from  Mr.  J.  S.  D.  M(  ft'et,  Tramways 
Manager.  Greengate  Street,  Plaistow,  E. 

May  18th.  Corporation.  For  the  installation  of  low-pressure 
water  heating  apparatus,  supplemented  by  electric  motor  pumps, 
at  the  Rosetta  Road  School,  for  the  Corporation.  Application  for 
particulars  to  be  made  by  May  11th  (£1)  to  Mr.  W.  Jaqucs, 
Architect  to  the  Education  Committee,  2  Fen  Court,  EC. 

Wolverhampton.  —  May  12th.  E.L.  installation, 
Walsall  Street  Schools,  for  the  T.C  Secretary,  Education  Offices, 
Town  Hall. 

York. — May  12th.  Feeder  cables  for  Electricity  Depart- 
ment.   See  "  Official  Notices  "  April  24th. 


CLOSED. 
Australia.— P.M.G.'s  Department  :— 

Queensland. 
10J  tons  h.d.  copper  wire,  200  lb.  per  mite,  £831.- Elder,  Fmith  &  Co.,  Ltd. 
16,000  porcelain  insulators,  2Jd.  cacb.— Theodore  Zwicker  &  Co. 

fuimi   Australia. 

1,100  yards  paper-insulated,  les  dcovered  cab'e,  416  pairs,  £1,070  per  mile; 
B?  miles  ditto,  208  pairs,  £620  per  mile  ;  3  miles  ditto,  52  pairs,  £'230  per  mile  ; 
1}  miles  ditto,  26  pairs,  £150  per  mile.— B.  I.  &  Helsby  Cables,  Ltd. 

J  mile  switchboard  cable,  £54  per  mile  :  J  mile,  ditto,  £102  per  mile  ;  J  mile, 
ditto,  £86  per  mile;  J  mile  cable,  £140  per  mile.— Western  Electnc  Co. 
(Aus.),  Ltd. 

4jj  miles  paper-insulated  lead-covered  cable,  104  pairs,  £368  rer  mile.— 
Calender's  Cable  Co.,  Ltd. 

Tasmania. 

28  chains  psper-ineulated.  lead-covered  cable,  416  pairs,  £1,C60  per  mile; 
65  chains  ditto,  208  pairs,  £605  per  mile.— Calender's  Cable  Co.,  Ltd. 

Department  ok  Home  Affairs  for  tbe  Federal  Capital, 

Transformers  for  water-lumping  plant,   £1,486.— Siemens    Bros.  Dynamo 
Works,  Ltd. 
Motor  switchboard,  £1,882.— Australian  G  E.  Co. 

New  South  Wales  Metropolitan  Water  and  Sewerage  Boaid, 
Two  motorB,  £110  each.— Australian  G.E,  Co.— Australian  Mininq  Standard. 

Bolton. — The  Electricity  Committee  has  accepted  the 
following  tenderB  in  connection  with  Back-o'-th'-Bank  Works  : 

Baloke  &  Co.,  Ltd,  for  six  air  niters. 
Alex.  Wright,  Ltd.,  for  C02  recorders. 
Ferranti  Ltd.,  for  single-phase  transformers. 

Dublin. — The  Edison  &  Swan  United  Electric  Light 
Co.,  Ltd.,  have  received  through  a  Dublin  firm  of  contractors  orders 
for  over  2,300  Royal  Ediswan  drawn -wire  lamps  for  Maynooth 
College,  which  is  at  present  changing  over  from  carbon  to  metal 
lamps. 

Germany. — The  Schwarzkopf  Co.,  of  Frankfort-am- 
Main,  have  submitted  the  lowest  tender  to  the  municipal  authorities 
of  that  city  for  the  supply  and  erection  of  two  1,250- kw.  steam 
turbines  and  generators,  with  condensers,  at  the  central  electricity 
station,  the  price  quoted  being  £9,600. 

Halifax. — The  Tramways  Committee  has  accepted  tbe 

following  tenders  : — 

B.T.H.  Co.,  Ltd.— 1,000  kw.  rotary  converter,  with   transfoimer  and  e  ii.t. 

switcbgear  (£2,1C0). 
Babcock  &  Wilcox,  Ltd.— Waler-tube  boilers  (£2,400). 

Holywell. — The  B.  of  G.  has  accepted  the  tender  of 
Messrs.  E.  M.  Evans  &  Son,  of  Manchester,  for  installing  the  electric 
light  at  the  new  infirmary,  at  £712,  subject  to  deletion  of  items  not 
included  in  the  specification,  reducing  the  tender  from  £738. 
There  were  11  tenders  received,  the  highest  being  £1,132,  and  the 
lowest  (excluding  the  reduced  one  of  Evans  J:  Son),  £718. 

Kingston. — The  T.C.  has  accepted  the  tender  of  the 

Craigpark  Cable  Co.,  Ltd.,  at  £150,  for[  the  supply  of  cable, 
and  has  accepted  the  offer  of  Messrs.  Wm.  Cory  &  Son,  Ltd.,  to 
continue  their  contract  for  the  supply  of  coal  to  the  lighting 
department  for  a  further  three  months. 

London. — L.C.C.    The  Stores  and  Contract  Committee 

reports  the  acceptance  of  the  following  tenders  during  the  Easter 
recess : — 

For  iron  oastings  for  permanent  wav,  &c,  for  tbe  Tramway  DepBrlment, 
Behedulc  91.— And- nti.n  Foundry  Co.,  Ltd. ;  Brightside  Foundry  and 
Engineering  Co.,  Ltl.  ;  British  Griflin  Chilled  Iron  and  Steel  Co., 
Ltd.  ;  T.  Bullen  &  Co.,  Ltd. ;  8.  Griffith  ;  J.  Martin  ft  8on  ;  T.  hum- 
merion  &  Sons,  Ltd. 

For  steel  and  ion  castings  for  permanent  way  for  Tramways  Dei  art- 
mont.-rB.  AJIta  &  Co.,  Lti. ;  "M,  &  G,"  Truck  Engineering  Co  ,  Ltd.; 
.National  Etcel  Foundry,  Ltd. 


The  Stores  and  Contracts  Committee  recommends  the  acceptance 
of  the  tender  of  the  B.T.H.  Co.,  Ltd.,  for  the  supply  of  carbon- 
filament  lamps  for  12  months. 

The  Committee  also  recommends  "That  none  of  the  tenders 
received  for  the  supply  of  metal-filament  lamps  with  filaments 
other  than  drawn,"  (Schedule  17,  Items  8  to  27)  see  Elec.  Rev., 
March  6th,  p.  31)7,  be  accepted.  The  Committee  sajs  that  since  its 
report  was  submitted  circumstances  have  been  brought  to  its 
notice  which,  in  its  opinion,  render  it  undesirable  at  the  present 
time  to  accept  any  of  the  tenders  received. 

The  Education  Committee  reports  the  withdrawal  of  the  tender 
of  Napier- Kimber,  Ltd.,  of  £257  for  installing  electric  light  at  the 
Upper  Marylebone  Street  School,  and  the  acceptance  of  the  next 
tender,  that  of  Messrs.  Lund  Bros,  i:  Co.,  for  £294. 

The  Highways  Committee  reports  the  acceptance  of  the  offer  of 
Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  of  £147,  for  rewinding 
and  repairing  one  of  the  motor-generators  at  Clapton  sub-staticn, 
the  firm  being  the  makers  of  the  machine. 

The  Highways  Committee  reports  the  withdrawal  of  the  tender 
of  the  Castle  Rubber  Co.,  Ltd.,  for  plough  lead  cable  sleeves 
(Schedule  T  9,  item  7)  ;  the  price  quoted,  6s.  6d.  per  100,  was  an 
error,  and  should  have  been  66s.,  and  the  Committee  has  accepted 
the  next  lowest  tender,  that  of  the  Irwell  and  Eastern  Rubber  Co., 
Ltd.,  at  £1  17s.  6d.  per  100. 

For  the  supply  of  one  10-u.r.  three-phase  motor  and  one  2-h.p. 
three-phase  motor  in  connection  with  the  equipment  of  the  boiler 
house  workshop  at  the  Greenwich  generating  station,  the  following 
tenders  have  been  received  : — 

General  Electric  Co.,  Ltd (accepted)  £100 

lilectric  Construction  Co.,  Ltd 116 

Electrio  Constiuction  Co.,  Ltd.  (alternative) 114 

British  Westirghouse  Elect)  ic  and  Mfg.  Co.,  Ltd 108 

Siemens  Bros.  Dynamo  Woiks,  Ltd 127 

For  the  supply  of  electric  lighting  material  for  tbe  central  car 

repair  dejot  (third  portion)  and  Abbey  Wood  earthed,  the  following 

tenders  have  been  received  : — 

General  Electric  Co.,  Ltd (reocmirer.dcd)£217 

Kdiscn  &  bwan  U.E.L.  Co.,  Ltd 223 

Armoiduot  Manufacturirg  Co.,  Ltd.        .,        224 

The  General  Electric  Co ,  Ltd.,  has  secured  the  contract  from 
tbe  Asylums  Committee  to  supply  Osram  lamps  during  the 
ensuing  year. 

Lambeth. — The  Guardians  have  received  the  following  tenders 
for  the  provision  and  installation  of  electric  motors  for  laundry 
plant  at  the  infiimary,  Broek  Street : — 

A.E  G.  Electric  Co.,  Ltd.  ..i250  LundBios&Co £277 

JohnEiggs 822  Marryat  &  Place 321 

C.  H.  Catheart  &  Co 825  Arthur  Newman,  Ltd 285 

Electiical  Apparatus  Co.     (pari)  83  Scholey  &  Co.,  Ltd.          ..        ..     262 

E'ectrical  Construe  tic  n  Co  ,  Ltd.  295  South  London  Elcc.  Supply  Co,    2i0 

General  Electric  Co 310  G.  Weston  &  Eons 329 

W.E.King 311  W.M.Williamson            ..        ..285 

Langdon-Davics  Mctor  Co.       ..  347 

The  tenders  were  referred  to  the  Works  Committee  for  con- 
sideration. The  Guardians  also  received  the  following  tenders  for 
electric  light  wiring  and  fittings  for  the  children's  infiimary  at 
Norwood  : — 

A  E.G.  Electric  Co £323        She  rratt  Bros £240 

John  Biggs 469  South  London  Electric  Supply 

C.  H.  Carthcart  &  Co 357           Co (accepteo)  247 

Hayeraft  &  Be  n       318        Ete  gmann  A  Co 316 

LundBrcs.  &  Co 355  W.  C.  Tackley  &  Co.,  Ltd.         ..  810 

Arthur  Newman,  Ltd 831        G.  Weston  &  Sons 315 

Private  Telephone  Co  ,  Ltd.     ..  861  W.M.Williamson           ..        ..  819 

W.  R.  Eeynolds&Co 315 

Mr.  F.  Kinnaird  gave  notice  that  at  the  next  meeting  he  would 
propose  that  the  resolution  accepting  the  tender  of  the  South 
London  Electric  Supply  Co.,  Ltd.,  be  rescinded.  He  maintained 
that  the  Guardians  had  not  discussed  the  relative  cost  of  gas 
lighting  as  against  the  electric  light. 

Marylebone. — The  tender  of  Messrs.  Geipel  &  Co.  for  flexible 
wire  is  recommended  for  acceptance. 

Hammebjmith. — The  B.C.  Electricity  Committee  recommends 
that  the  tender  of  Messrs.  Wicks  &  Dale  of  £46  be  accepted  for  the 
supply  of  pipes  and  foot  valves  in  connection  with  the  pumping 
plant  for  the  supply  of  condensing  water  to  the  electricity  works. 

Bebmokdsey. — The  tender  of  Messrs.  E.  Green  &  Sen,  Ltd.,  to 
replace  the  exiBtiDg  econcmiser  at  the  electricity  works,  at  £239, 
pluB  £26  10s.,  for  putting  the  three  groups  of  pipes  in  series,  is 
recommended. 

Liverpool.  —  The  City  Council  is  recommended  to 
accept  the  tender  of  Calender's  Cable  Co.,  Ltd.,  for  an  annual 
supply  of  stoneware  houghing,  insulators,  &o.,  also  the  tender  of 
the  Staveley  Coal  and  Iren  Co.,  Ltd.,  for  c.i.  circulating  water 
pipes,  &c.,  for  coupling-up  cooling  towers  at  Lister  Drive. 

Nottingham. — The  Corporation  Electricity  Department 
has  accepted  the  tender  of  Messrs.  Siemens  Bros.  Dynamo  Works, 
Ltd.,  for  Wotan  drawn-wire  lampB  and  for  carbon  lamps. 

Shipley. — The  U.D.C.  has  accepted  the  tender  of 
Mr.  Jos,  Speight,  Leeds,  for  tramway  reconstruction  works  in  the 
Bradford  and  Keighley  Road,  between  the  Branch  Hotel  and  the 
Rosse  Hotel,  Saltaire. 

Wimbledon. — The  B.C.  Electricity  Committee  recom- 
mends the  acceptance  of  the  tender  of  the  Union  Cable  Co.  to  supply 
and  lay  two  extra  high-pressure  cables,  in  one  line  of  four-way 
3-in.  Sjkes  conduits,  from  the  electricity  works  to  Coombe  Lantj, 
for  £7,345  10s. 


Vol.71.     No.  1,302,  May  8,  1911.] 


THE    BLBCTBIOAL    REVIEW. 


7H7 


Sal  ford. — The  following  tenders  are   recommended   by 

tho  Klectricity  Committee  tor  acceptance  i — 

Edison  &  Hwan  <!o.     At  tbo  traaifortrj  Bn,   Part    I. am. 

ton,  two  in.  distribution  awitohboardi  and  19  <ni-i»witrh  oubioies  tor 
laparata  wall  mounting,  E848, 

J,  HODklllHPll  *Oo.,  Ltd.       Hi  veil    llcijikill I'lTTIlll |iHmlll'l     Hlidu 

rflvei,  (nr  tho  main  botll  i  iang«  at  tliu  1'  luotrlcity  BtatlOtl,  Pred(  rlok 

Road,  <I86i 

Vaughan  &  Hon,  Ltd.— At  trannfoimor  nub-station,  Bobart  I'all  Htrcot, 
Sal  ford,  n  io-ton  band-operated  overhead  travelling  oran«",  i'lir.. 

BriUah  Weetingbome  Co.,  Ltd.— Three  l.nnn  aw.  compound  wound  rotary 
oonve'tciH  »nd  slatio  transformer?,  1'7.:IHH. 

Hrowett,  Llndley  4  Co.,  Ltd.— Re-borlng  3  ii  r.  rylincVra  o(  reolprecaling 

engine  and  llt.ting  same  will,  three  now  i>in(oiiH  and  pati  nt  rcaibtaiire 

piston  rings,  £51,  plus  coatoi  labour  in  dibmantlingor  eraotlon  of  samo. 

The   following   tenders   have  also   been    accepted    for    annual 

BuppIieH:: — 

L.  Andrew  &  Co.-  Carbon-filament  glow  lemps. 

Cryseloo  Co  ,  Ltd.— Tungsten  drawn-wire  Mlamcnt  lamp  B 

H.  R.  Mantfleld.— Stoneware  pipes. 

Albion  Cay  Co  ,  Ltd.— Cable  proteotors  and  bearers. 

Slrelibrd. — The  Education  Committee  has  accepted  the 
tender  of  Mr.  Bertram  Thomas,  of  Mac  cheater,  for  electric  lighting 
at  the  new  Trafl'ord  Park  Sohobl,  for  the  sum  of  £293. 

Waltliamstow. — The  U.D.C.  has  accepted  the  tender 
of  the  General  Electric  Co.,  Ltd.,  for  Osram  drawn-wire  lampp. 
Warrington. — The  following  tenders  are  recommended 

to  the  City  Council  for  acceptance  : — 

General  Electrio  Co.,  Ltd.-Switohboard,  £83. 

George  Wallington  —  Turbo-alternator  foundations,  £310  ;  and  sump  and 

pipe  trenches,  £131. 
B.T.H.  Co,  Ltd.- 3,000  k  v. a.  turbo-alternator  e.h.t.  switohboard  panel 

(extension),  £216;  and  k.h  t.  and  l.t  switohboard  panels,  £365. 
British  Westinghouse  Co.,  Ltd.— Rotary  oonverter,  £1,637. 


ANGLO  CONTINENTAL    TELEGRAPHS    AND 
TELEPHONES. 


Tiik  triiiii<-  between  England  and  [releod  and  tbe  '  ontlaeot  | 
continually  In  rol  '  of  •ddltlonal  mew 

communication.    The  Poet  Office  engincenarc  now  making  experi- 
ment! with  the  object  ol  obtaining  i  (fwatei  output  from  Uu 
Traill,  imii  telephone  rabmnrtne  oabl  i  oonneetlng  thin  country  with 
In  laud  and  the   Continent.     The   following  ll  a  brief  outline  of 
thn  methods  adopted  in  the  testa  : — 

Disturbances  in  submarine  telegra]  Ii  Oftblei,  due  to  stray  mrrcnif, 
&c.,  have  been  one  of  the  chief  diflloultiesMn  connection  with  suc- 
cessful cable  telegraphy.  This  disturbance  la  .try  much  more 
marked  when  the  submarine  cable  contains  more  than  one  circuit, 
because  every  pulsation  of  curnnt  in  one  circuit  generate!  a 
current  in  each  of  the  neighbouring  circuits,  with  the  result  that 
the  sensitivity  of  the  receiving  apparatus  has  to  be  reduced 
sufficiently  to  avoid  the  effects  of  these  induced  currents. 

Speaking  generally,  this  reduction  in  sensitivity  reduces  the 
working  speed  to  about  half  of  what  it  should  be.  With  the  view 
to  avoid  this  reduction  of  speed  in  working,  experiments  are  being 
made  with  metallic  circuit  working  and  superposed  circuits  as  indi- 
cated in  the  following  diagram  : — 


FORTHCOMING    EVENTS. 


Iron  and  Steel  Institute.— Friday,  May8th.    At  InstitutiontfCivilEngineers, 

Great  George  Street,  S.W.    Annual  Meeting. 
Physical  Society  of  London.— Friday,  May  8ih.     At  8  p.m.    At  Imperial 

College  of  Hoience,  B.W.    Paper  on  "  Gyrostatio  Devices  for  the  Control 

of  Moving  Bodies,"  by  Dr.  J.  G.  Gray. 
Institution  of   Electrical   Engineers  (Newcastle    Students'  Section).— 

Monday,  May   11th.    At  7.30   p.m.      At    Armstrong    College.      Paper    on 

"  The  Application  of  Electricity  to  the  Mercantile  Marine,"     by    Mr, 

B.  S.  Ot  me. 

(Yorkshire  Local  Section).— Wednesday,  May  13th.     At  7.16  p.m. 

At  Philoscphioal  Hall,   Leeds.    Address  on  "Modern  Convertiig  Plant 

with  Special  Reference  to  Rotary  Converters,"  by  Dr.  R.  Fohl. 
Institution  of  Mechanical  Engineers  Graduates'  Association).— Monday, 

May  lltb.    At  8  p.m.    At  Sti  ley's  Gate,  S.W.    Paper  on  "  SUcl  Tires  as 

Applied  to  Railway  Praotice,"  by  Mr.  W.  J.  Ma'ze. 
Society  of  Engineers.— Monday,  May  11th.    At  7.30  p.m.    At  Institution  of 

Electrical  Engineers,  Viotoiia  Embankment.  8,  W.    Paper  on  "Notes  on 

the  Water  Supply  of  Greater  New  York,"  by  Mr.  W.  T.  Taylor. 
Royal   Society.— Wednesday,  May  13th.    At  9  p.m.    At  Burlington  House. 

Conversazione. 
Concrete  Institute.— Thursday,  May  14th.    At  7.30  p.m.     At  296,  Vauxhall 

Bridge  Koad,  S.W.    Ordinary  General  MeetiDg. 
Royal  Institution   of  Great  Britain.— Thursday,  May  11th.    At  3  p.m.    At 

Albemarle  btreet,  W.    Lecture  on  "Identity  of  Laws:  in  General  and 

Biological  Chemistry,"  by  Prof.  Svante  ArrheniuB,  Hon.  F.R.8. 
Junior  Institution   of  Engineers.- Friday,  May  15th.     At  8  p.m.    At  39, 

Victoria  Btieet,  S.W.    Lecturette  on  "A  Few  Notes  en  the  Design   of 

Surface  Condensing  Plant,"  by  Mr.  W.  V.  1 K  eby, 

Saturday,    May    16th.    At    2.30   p  m.      Visit    to    Southwark    Bridge 

Widening  Works, 


"\JUUJUL/-J<  c   *• 

Tf/AHSFORH&t 


Arrangement  by  which  a  4-wire  Sm- 
marine  Telegraph  Cable  can  Provide 
four  Circuits  free  from  Inductive 
Disturbance, 


The  above  represents  a  four-wire  cable,  and  shows  how  four 
circuits  entirely  free  from  inductive  disturbance  from  each  other 
can  be  obtained  :— 

Circuits  1  and  2  work  on  ordinary  metallic  loops. 

Circuit  3  is  superposed  on  circuits  1  and  2. 

Circuit  4  is  superposed  on  circuit  3. 

There  are  thus  three  loop  circuits  and  one  earthed  circuit  ;  the 
latter,  although  the  equivalent  of  a  single-wire  circuit  ;  is  not 
subiect  to  any  inductive  disturbance  from  the  other  three. 

It  is  well  known  that  a  loaded  cable  can  be  constructed  either 
on  the  coil  or  continuously  loaded  principle,  to  give  three  inde- 
pendent double-wire  telephone  channels  in  a  four-wire  cable.  The 
interesting  point  about  the  present  experiments,  however,  is  the 
extension  of  the  principle  so  as  to  obtain  a  fouith  independent 
loaded  circuit  in  such  a  cable.  The  following  diagram  shows  two 
ways  of  achieving  this  object. 


.  „\j"UUUUUU* 
1  cr>r\SSJULiJ"" " 


Scheme  for  Working  four  loaded  Submarine  Cable  Circuits  in  a  4-wire  Cable  from  two  Pairs  of  Wibes. 


For  Sale. — Bradford  Corporation  offers  for  sale  by 
tender  two  Willans  three-crank,  triple-expansion  engines,  200  kw., 
220-260  v.,  and  one  Willans  three-crank  compound  engine,  220  kw., 
460-570  v. 

Croydon  Borough  Electricity  Committee  invites  tenders  for  the 
purchase  of  three  Economic  boilers. 

Messrs.  J.  and  W.  Heathcote,  The  Mart,  Derby,  are  instructed  to 
sell  by  auction,  on  Friday,  22nd  inst.,  a  freehold  works  and 
factory,  by  order  of  the  mortgagees  of  Metalite,  Ltd.  Particulars 
are  given  in  our  advertisement  pages  to-day. 

By  tender  :  40  double-carbon  Brockie-Pell  arc  lamps  and  20 
Brush  Vienna  arc  lamps  ;  Barry  Kailway  Co. 

The  Batti-Wallahs'  Society. — This  Society  will  go  for 
its  up-river  trip  on  June  27th.  The  Royal  Thames  has  been 
chartered  for  the  trip,  and  150  can  be  comfortably  accommodated. 
Further  particulars  will  be  issued  in  due  course. 


The  diagram  represents  a  four-wire  coil-loaded  telephone  cable. 
Circuits  A  Ai,  b  Bi  and  c  Ci  are  worked  on  the  usual  phantom  scheme, 
and  are  all  loaded  in  the  regular  manner.  Circuit  d  Di  is  obtained 
by  working  in  parallel  through  all  the  four  wires.  If  the  phantom 
coil  combination  at  each  loading  point  consists  of  two  separate 
loading  coils  (one  coil  in  each  pair  of  wires  and  two  windings  on 
each  coil),  then  all  the  windings  in  circuit  D  Di  will  be  inductive  as 
well  as  in  a  Ai,  b  Bi  and  c  Ci,  and  therefore  the  four  circuits  will  be 
loaded.  The  scheme  aJso  applies  to  a  continuously  loaded  cable. 
As  an  alternative  to  tapping  off  the  earth  circuit  at  1,  the  arrange- 
ment shown  in  dotted  lines  may  be  adopted  for  this  circuit,  E  and 
Ei,  being  inductive  impedances  in  series  from  1  to  2,  but  non- 
inductive  in  parallel  from  3.  If  this  latter  method  be  adopted,  the 
transformers  in  circuit  c  may  theoretically  be  dispensed  with,  but 
there  is  an  advantage  in  retaining  them  for  practical  reasons. 

Experiments  on  a  coil-loaded  cable  between  England  and  Ireland 
and  a  continuously-loaded  cable  between  England  and  France  have 
given  excellent  results,  and  telephone  circuits  are  now  working  on 
this  system, 
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THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Offloer— Liidt.-Col,  B.  M.  LEjtr. 
The  following  ordeia  have  been  issued : — 

Friday,  May  8th. — "D"  Company.     Technical  instruction,   T   to  10  p.m. 

Miniature  range  practice,  7  to  9  p.m, 
Saturday,  May  9th.— Headquarters  will  bo    open  for  regimental  puipcses 

only  from  10  a.m.  to  12  noon. 
Monday,  Mav   lltb.— "A"    Company,      Company  supper   at   St.   James* 

Tavern,  Westminster,  at  7  p.m. 
Tuesday,    May  12th.— "B"  Ccmpany.     Infantry  drill,  7.80  to  8.30  p.m. 

Technical   Instruction,   9    to    10   p.m.      Miniature  range   instruction, 

9  to  9.80  p  m. 
Wednesday,  May  18th.— All  Companies.     Annual    cou'se   of    mncke'rj    at 

Purfleet  R  He  Ranges.    Rating  examination  at  Headquarter.--  [or  all 

Companies,  7.80  to  9.:!0  p.m. 
Thursday.  May  14th.— "  C  "  Compiiry.     Technical  instruction,  7  to  10  p.m. 

Miniature  range  instruction,  7.80  to  9  p.m. 
Friday.   May   16th.— "D"   Ccmrary.     Infantry   drill,  7.80   tc   8.80  p.m. 

Technical    instruction,  9    to  10  p.m.      Miniatute    range  instruction, 

8.45  to  9.80  p.m. 
Saturday,  May  lftb  — All  Companies.  Annual  ccurse  of  musketry  at  Purfleet 

Rifle  Rai  ges.  Members  should  notify  earlym  the  postcards  supplied  the 

date  on  which  ihey  int- nd  *o  fire;  every  *  nflfavour  shi  uld  be  mnde 

to  Are  as  early  as  poss'hle.     Headquarters  will  he  open  for  legimentbl 

business  from  10  a.m.  till  12  noon. 
Corps  Sports  will  takepltce  at  the  Duke  of  York"s  Headquarters.  Chelsea, 

on  Saturday,   the  9th  inst.,  at  8  p.m.     An   excellent  programme  has 

been  arranged,  and  it  is  hoped  that  members  will  turn  up  in  large 

numbers  to  make  it  a  success. 

(Signed)         F.  R.  Holt-Whitk,  Capt.  R.E.,  Adjutant. 

For  Officer  commanding  L.Fj.E, 


NOTES. 


Senghenydd  Colliery  Prosecution. — The  Manchester 

Guardian  states  that  Mr.  Clement  Edwards,  M.P.,  and  Mr.  Trevor 
Lewis  have  been  briefed  by  the  Home  Office  to  conduct  the  case 
against  the  Senghenydd  Colliery  management. 

Electrical    Contractors"  Association    (Inc.).  —  The 

annual  banquet  of  the  Association  was  held  at  the  Grand  Hotel, 
Leicester,  on  April  29th.  The  President,  Mr.  H.  S.  Webb,  occupied 
the  chair,  and  49  members  and  visitors  were  preeent.  In  proposing  the 
toast  of  the  Association,  Councillor  C.  Squire  expressed  Leicester's 
appreciation  of  the  honour  done  to  it  Dy  that  assembly.  The 
Association  maintained  the  high  standard  of  electrical  contracting, 
took  care  of  the  varied  interests  of  electrical  contractors,  and  dealt 
with  manufacturers  and  emplojes  far  more  effectively  than  could 
individual  contractors.  What  Trade  Unions  were  to  emplojcs,  the 
Association  was  to  traders.  Speaking  as  an  outsider,  he  believed  a 
system  of  registration  would  add  greatly  to  the  prestige  of  members. 
There  were  now  97  branches  of  the  Association  in  various  parts  of 
the  kingdom.  The  most  important  single  function  of  the  Associa- 
tion was  watching  Bills  in  Parliament.  This  demanded 
combined  effort.  The  Municipal  Engineers'  Bill  now  before 
Parliament  struck  at  the  vitals  of  individual  trading,  and 
must  be  opposed.  The  speaker  said  that  he  was  opposed  to 
any  extension  of  municipal  trading,  and  in  this  particular 
connection,  it  waB  absurd  that  a  heterogeneous  Corporation,  includ- 
ing any  men  but  electrical  engineers,  should  have  control  of 
electrical  trading.  He  suggested  that  a  representative  of  electrical 
interests  in  Leicester  should  be  elected  to  the  Council.  At  recent 
municipal  elections  in  Germany,  42  important  municipalities 
recorded  large  majorities  against  any  extension  of  municipal 
trading,  which  had  proved  disastrous  to  private  interests  and  was 
likely  to  engender  injurious  competition  between  Corporations. 
In  replying  to  this  toast,  the  President  said  that  the  object  and 
aims  of  the  Association  were  well  known  and  bad  met  with 
universal  approval.  During  the  13  years  the  Association  had  been 
in  existence  its  energy  and  expenditure  had  been  devoted  almost 
entirely  to  protecting  the  interests  of  electrical  contractors  in 
Parliament  and  to  fighting  municipal  bodies.  It  was  a  t-hame 
that  such  should  be  the  case.  Municipal  activities  should  te 
limited  by  the  question  whether  private  enterprise  could  not  render 
equally  efficient  service.  Municipal  enterprise  meant  that 
traders  subscribed  the  capital  used  to  fight  them.  This 
was  eminently  unfair.  It  was  difficult  indeed  to  determine 
whether  any  municipal  enterprise  was  not  run  at  a  losf. 
By  inadequate  allowance  for  rent,  rates  and  general  office 
expenses,  it  was  eaBy  to  convert  a  real  loss  into  apparent  profit. 
Where  municipal  services  were  engaged,  they  should  be  for  service 
only  ;  there  should  be  no  element  of  profit  transferred  to  expendi- 
ture in  other  directions.  Rates  should  be  collected  directly,  not 
indirectly,  in  the  shape  of  gas,  electricity,  or  other  surplus  which 
encouraged  municipal  extravagance  and  inefficiency,  and  led  to 
artificial  prices  for  articles  or  service.  In  a  particular  cafe  in 
Leicester  the  gas  surplus  relieved  rates  to  the  extent  of  10d.  in 
the  £,  on  an  assessment  of  £4,000.  The  Association's  "guarantee 
of  work "  scheme  represented  an  effort  to  make  the  letters 
"  N.E.C  A."  of  real  significance.  Going  beyond  the  initial  standard 
of  attainment  required  of  candidates  for  admission  to  certain  pro- 
fessions, the  Association  aimed  at  establishing  a  definite  standard 
of  result.  This  aim  was  unique,  and  would  have  iVtr-reaching 
results.  No  contractor  would  he  eligible  for  full  membership  of 
the  Association  till. he  had  been  five  years  in  business,  and  the  Asso- 
ciation would  guarantee,  up  to  £50  liability,  proper  fulfilment  of 


work  undertaken  by  its  members  under  the  I  E.E.  specifications. 
Old-established  firms  would  certainly  te  placed  en  the  same  level 
as  younger  firms,  so  far  as  the  Association  was  concerned,  but  the 
personal  equation  would  still  operate  fully  to  far  as  concerned 
clients.  London  members  were  strongly  in  favour  of  the 
guarantee  scheme,  owing  to  the  comparative  ease  with  which  a  had 
reputation  could  be  lost  (undeservedlj)  in  the  Metropolis.  For 
years  past  the  municipal  engineers  had  persisted  in  their  endeavour 
to  secure  selling  powers.  The  speaker  did  not  wish  to  introduce 
any  animus  into  the  proceedings  or  to  threaten  the  I.M.E.A.,  but 
he  would  eay  that  the  Electrical  Contractors'  Association  would 
oppose  municipal  selling  powers  now  and  always.  Such  powers 
must  not  be  granted,  or  they  would  certainly  be  used  sooner  or 
later.  What  was  bread  and  butter  to  the  contractor  waB  outside 
the  legitimate  province  of  tbe  municipal  engineer.  Surely  the 
time  had  come  when  contractor  and  municipal  engineer  should 
combine  to  fight  gas  interests.  If  municipal  engineers  would  give 
up  the  idea  of  Bales  departments,  contractors  were  prepared  to 
recognise  the  necessity  for  hire-purchase  schemesin  certain  cases.  The 
E.C  A.  was  stronger  financially  than  ever  before,  so  that  offers  of 
conciliation  and  compromise  could  not  be  interpreted  as  a  sign  of 
weakness. 

In  proposing  "  the  Institution  of  Electrical  Engineers,  the 
Association  of  Municipal  E^ctrical  Engineers  and  kindred  Asso- 
ciations," Mr.  E.  C.  Wallis  (Past  President)  spoke  of  the  growth 
and  power  of  the  I. E.E  and  regretted  that  only  16  per  cent,  of  its 
members  were  connected  with  electrical  contracting.  Though  the 
E.C. A.  bad  been  in  conflict  with  the  municipal  engineers,  they 
wished  them  every  success  in  their  own  domain.  Kindred  Associa- 
tions were  so  numerous  that  it  was  impossible  to  mention  all 
specifically  ;  representatives  from  many  were  present  and  welcome. 
The  Benevolent  Institution  deserved  special  mention.  The  object 
of  all  these  Associations  waw  the  furtherance  of  civilisation  and 
public  prosperity.  Mr.  T.  R.  Smith  (borough  electrical  engineer, 
Leicester),  in  replying  to  this  toast,  said  that  he  did  not  come  per- 
sonally under  the  strictures  uttered  by  previous  speakers.  He 
had  found  his  own  business  to  occupy  all  his  time  and 
energies  ;  he  acknowledged  gratefully  the  assistance  he  had 
received  from  contractors  in  Leicester  :  and  he  trusted 
his  cordial  relations  with  them  would  long  continue. 
The  total  capital  now  invested  in  Leicester  tramways  and 
electricity  supply  was  £1,119,000.  On  this  investment  inhabi- 
tants were  entithd  to  adequate  return,  either  as  profit  or  cheapened 
service,  and  the  Electricity  Committee  had  sought  diligently  the 
latter  alternative,  with  what  success  he  showed  by  interesting 
statistical  data.  Mr.  W.  H  Allen  (borough  electrical  engineer, 
Loughboro')  said  that  the  I.M.E.A.  would  doubtless  reconsider 
their  position  when  they  appreciated  fully  the  E.GA.  guarantee 
scheme.  Though  full  powers  were  possessed  by  the  Looghboro' 
Electricity  Department,  they  confined  their  activities  to  the  hire- 
purchase  of  motors.  This  was  essential  to  secure  factory  electrifi- 
cation. If  contractors  would  oi ganise  hire-purchase  schemes,  and 
make  arrangements  to  help  consumers  when  in  trouble  and  keep 
their  plant  running,  they  would  strengthen  greatly  their  position, 
and  municipalities  would  be  glad  to  be  relieved  of  an  irksome  re- 
sponsibility. Collaboration  between  the  B.E.A.M.A.,  E.C.A.  and 
I.M.E.A.  was  quite  feasible,  and  would  be  of  immense  benefit  to  all 
parties  concerned. 

Councillor  H.  L.  Harrison  (Hull),  chairman  of  Northern  Section 
E.C. A.,  proposed  "  The  Health  of  the  President,"  and  laid  stress 
upon  the  success  which  had  attended  his  enthusiasm  and  energy. 
Mr.  S.  H.  Webb  suitably  responded.  An  excellent  musical  pro- 
gramme was  provided  by  the  Misses  Elsie  Carter  and  Beatrice  Wells 
and  Mr.  S.  L.  Jordan,  while  flute  duets  by  Mr.  A.  H.  Hind  (Presi- 
dent of  Leicester  Architects'  Society)  and  Mr.  F.  H.  Rowlett 
(President  Leicester  Building  Trades  Employers'  Association)  were 
much  appreciated. 

The  Electrical  Trades  Benevolent  Institution. — 

We  have  received  from  the  Secretary,  Mr.  Hawes,  the  following 
supplementary  list  of  contributions  not  in  connection  with  the 
annual  festival : — 

Avila.F.  J.     .. 
Barralet,  Edgar  8.  . 
Calm  &  Bender 
Dusell,  8. 
Harris,  A.  F.  . . 
Hugbman,  R.  W.    . 
•Tones,  J.  H.    . . 
R>lman,  W.  H.  M.  . 
Miller  &  Sons,  Ltd.  . 


£1    1    0  Mcffatt £0  10    0 

1  1    0  Nalder,  K.  H 110 

2  a    0  Nalder  Bros,  a  Thompson  5    6    0 
1    1    0  Prior,  K.  R 110 

0  10    U  Tremble,  J.  H 110 

110  Union  Cable  Co.,  Ltd.        ..  10    0    0 

1  1    0  Weeks.  B.C 110 

ISO  Whitehouse,  J.  R 110 

.       1     1    0 

The  "  other  contributions "  received  down  to  date  thus  amount 
to  £179  8s.  6d.     Mr.  Hawes  writes  as  follows  : — 

"The  liberal  support  which  the  Institution  has  received  this 
year,  due  in  the  main  to  the  untiring  energies  of  Mr.  Hirst,  will 
cause  the  invested  funds  to  reach  a  figure  of  about  £8,000.  It  is 
desirable,  however,  to  draw  attention  to  two  material  points  : — 

"  I.  That  no  satisfaction  can  be  felt  until  the  invested  funds 
reach  a  figure  of  about  £20,000  or  over,  because  the  calls  for  pensions 
will  undoubtedly  become  a  considerable  item  in  the  course  of  some 
three  or  four  years,  and 

"  2.  Members  of  the  staffs  of  firms  will  realise,  in  view  of  the 
solid  bucking  which  the  present  invested  funds  give  the  Institution, 
that  it  is  practically  a  satisfactory  business  proposition  from  their 
point  of  view  to  become  members,  in  addition  to  the  good  which 
they  are  doing  to  their  fellow  hi 

"  I  may  here  remind  you  that,  the  subscription  of  members  is 
10s.  per  annum  or  such  larger  s mount  as  each  member  is  willing  to 
give,  and  it  may  be  paid  in  instalments." 

Inquiry, — A  correspondent  asks  the  name  of  the  maker 
of  the  Faraday  waterproof  electric  bell. 
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Institution   and    Lecture    Notes,     Instimi 

LUectrioal    EsaiKEBBB.      The  Committee  «f   the   Manchester 

Local    Beotion   has  enbmitted    to   the   memberi    Its    report   for 

the    i  ith    Benton,  trhioh   state*   tl  kl    the    i bet  of   memberi 

at  the  close  "i  tin-  Si-Mini  nra  19  bowing  a  Mlighi  decrease 
on  bhe  f i •_■  1 1  r » ■ . *  for  laHt  year.  During  the  Seiilon  thi 
Club,  on  the  provisional  Committee  of  vrbioh  the  Committee 
appointed  representatives,  opened  Lta  doora  In  Albert  Bqnare  wilb 
a  membership  of  500;  which  baa  ainoe  Inoreaaed  to  over  600. 
The  Committee  haa  been  requested  to  appoint  repreaentativea  to  a 
conference  of  nil  tho  engineering  aooietiea  in  the  oity  with  a  view 
to  the  establishment  of  :i  common  meeting  hall  and  other  facilities. 
The  Committee  for  1914-16,  elected  at  the  annual  general 
meeting,  April  28th,  1914,  is  as  follows: — Chairman,  Dr.  E. 
Roaentirrf  .  vi<  e-chairmen,  Messrs.  G.  Lay  ton  and  P.  P.  Wheel- 
wright; Committee,  Me.scrn.  c.  c.  Atchison,  0,  .1.  Beaver,  K.  M. 
Fave-Hanaen,  E.  L,  BUI,  B,  M.  Iloiiingsworth.  A.  B,  IfcKenzIe, 
s  I,.  Pearoe,  J,  8.  P.ck,  II.  D.  Symons,  Prof.  MileB  Walker,  S.  J. 
Wataon  and  F.  II.  Whysall. 

VoteB  of  thanks  were  accorded  to  tho  chairman  and  hon.  secre- 
tary for  their  work  during  the  cession.  The  business  of  the 
meeting  was  followed  by  a  very  interesting  and  instructive  lectuie 
by  Prof.  J.  A.  Fleming,  D.Sc,  F.R.S.,  en  "  Propagation  of  Electric 
WaveB  Along  Wires." 

The  members  of  the  Yoekshibe  Local  ShJction  visited  the 
generating  station  of  the  Yorkshire  Electric  Power  Co.,  at  Barugh, 
near  Barnsley,  on  the  2oth  ult.  Mr.  W.  B.  WoodhouFe,  chief 
engineer  of  tbe  company  and  chairman  of  the  Section,  had  charge 
of  the  arrangements,  and  between  60  and  70  members  took  advan- 
tage of  the  company's  invitation  to  inspect  the  works.  Near  the 
latter  are  the  Old  Silkstone  Collieries,  and  the  visitors  were  shown 
the  manner  in  which  the  gases  given  off  by  the  coke  ovens  of  the 
collieries  are  utilised  to  supply  heat  to  the  boilers  of  the  Power  Co., 
who,  in  turn,  transmit  energy  to  the  collieries  to  drive  the  elec- 
trical machinery  at  the  workings.  The  gases  given  off  in  the 
coking  process  are  drawn  along  mains  from  the  ovens  by  turbines, 
and  the  valuable  by-products — tar.  ammonia  and  benzol — are 
extracted  by  subsequent  processes.  The  collieries  consume  as  much 
as  3,000  tons  of  coal  per  week  for  conversion  into  coke,  and  60  per 
cent,  of  the  gas  produced  is  supplied  as  fuel  to  the  power  station. 
The  Power  Co.  is  authorised  to  supply  electricity  over  an  area  of 
1,800  sq.  milep,  and  has  already  nearly  300  miles  of  mains,  extending 
to  Pudsey  and  Horsforth  on  the  north,  Penistone  and  Sowerby 
Bridge  on  the  west,  Castleford,  Micklefield  and  Hemsworth  on  tbe 
east,  and  Wombwell  and  Worsboro'  to  the  south.  After  tea  at  tie 
Queen's  Hotel,  Barnsley,  the  thanks  of  the  visitors  were  accorded 
to  the  Electric  Power  Co.  and  the  Colliery  Co.  for  their  hospitality, 
and  to  Mr.  Woodhouee  for  the  excellent  arrangements  which  he 
had  made  for  the  comfort  of  the  guests. 

Igbanic  Engineering  Society. — At  the  fortnightly  meeting 
of  this  Society,  held  at  Bedford  on  April  15th,  two  papers  were 
read.  The  first,  on  "Alternating-current  Control  Apraratus,"  by 
Mr.  F.  Oglesby,  fully  described,  with  lantern  slide  illustrations, 
the  most  recent  developments  of  the  Igranic  a.c.  automatic  switch- 
gear,  involving  the  use  of  A.c.  clapper  switches  for  auto-transformer 
and  resistance  starring  of  fquirrel-cage  and  slip-ring  induction 
motors,  and  for  special  schemes  of  a.c.  control.  The  second  paper, 
on  "  Automatic  Temperature  Control,"  by  Mr.  H.  H.  Rapley,  dealt 
with  the  important  problem  of  automatically  controlling  motor- 
driven  refrigerating  plants  to  maintain  a  constant  temperature  in 
the  refrigerating  chamber.  The  solution  of  the  problem  involves 
the  use  of  suitable  watertight  thermostats,  and  automatic  control 
gear  for  starting  and  stopping  the  motor,  which  may  be  d.c.  or 
A.C,  as  and  when  required.  Mention  was  also  made  of  Igranic 
controlling  equipments  suitable  for  heating  biological  and  similar 
incubators,  and  each  detail  was  illustrated  on  the  lantern  screen. 
Interesting  discussions  followed. 

Rontgen  Society. — In  a  paper  read  before  the  Society,  on 
Tuesday,  Mr.  L.  W.  Bragg  dealt  with  recent  discoveries  in  con- 
nection with  "  X-Rays  and  Crystals."  He  stated  that  it  had  been 
proved  that  the  rays  resembled  ordinary  light  rays,  but  had  a 
wave-length  only  one-thousandth  that  of  light  waves,  and  that 
half-a-dozen  wave-lengths  were  included  within  the  diameter  of  an 
atom.  The  knowledge  gained  had  been  used  to  analyse  the  atomic 
structure  of  crystals,  which  made  perfect  diffraction  gratings  for 
X-rays.  By  using  rhodium  anticathodes  Prof.  Bragg  (his  father) 
had  succeeded  in  obtaining  homogeneous  X-rays.  The  latter 
originated  within  the  atom.  In  the  discussion,  Prof.  Soddy  said 
that  while  they  could  not  yet  stimulate  radio-activity,  they  could 
now  stimulate  the  inner  portions  of  the  atom  with  electricity 
derived  from  ordinary  sources. 

Babbow  Association  of  Engineeks. — The  annual  nreetingwas 
held  on  April  27th.  Mr.  H.  R.  Burnett,  the  borough  electrical 
engineer,  presided,  and  was  warmly  thanked  for  his  services  as 
president  during  the  past  two  jear?.  Mr.  H.  B.  Weeks,  head 
chemist  and  metallurgist  to  Messrs.  Vickers,  Ltd.,  was  elected  as 
the  new  president,  Mr.  D.  Kingston  as  hon.  treasurer,  and  Mr.  J.  W. 
Osborne  as  hon.  secretary. 

Association  of  Mining  Electrical  Engineers. — A  meeting 
of  the  Yorkshire  Branch  was  held  at  Leeds  on  May  2nd.  The 
report  on  the  work  of  the  branch  for  the  pa6t  year  showed  that 
there  had  been  a  net  increase  of  24  members,  the  total  membership 
now  being  115.  A  paper  on  "Repairs  to  Electric  Plants,"  by  Mr. 
F.  Smith,  Pinxton  Collieries,  was  read. 

Royal  Institution. — The  annual  meeting  of  the  members  was 
held  on  May  1st,  the  Duke  of  Northumberland,  K.G.,  President, 
in  the  chair.  The  annual  report  of  the  Committee  of  Visitors  for 
the  year  1913,  testifying  to  the  continued  prosperity  and  efficient 
management  of  the  Institution  was  read  and  adopted.  Thirty- 
three  new  members  were  elected  in  1913.    The  following  gentle- 


men       r.    eleotei  for  th«  snnoing  ynr      President,  the 

i>     b of  Northumberland  ;  tn  .lames  Crichton-Mrowne  ; 

secretary,  Alexand*  ■ 

bicazi    Btai  -At   a 

spa  i.ii  meeting  bald  at  LiTerp 
Beoretary  |  Mr,   u.  .1    Ebben  I  ttab  d  that 

Committer  Inn!  decided  that  the  obj<  •  on  must  be 

attained  by  peaceful  means,  and  that  the  AssooJatton  must  go  for 

ward  firmly  and  steadfastly,  Untrammelled  by  ties  with 
organisation*.  Station  engineers  must  rely  on  their  own  efforts  to 
bettor  their  conditions.  The  members  ol  the  Annotation,  in 
endeavouring  to  raise  the  salaries  paid  and  status  of  the  pro- 
fession generally,  must  remember  that  it  was  essential  to 
start  any  Improvement  in  the  lower  grades;  if  these  grades 
were  first  raised,  the  higher  grades  must  automatically  improve, 
and  even  chief  engineers  might  remember  this,  as  by  raining  the 
salaries  of  their  assistants,  Jcft,  there  was  every  possibility  of 
ultimately  benefiting  themselves.  To  improve  the  conditions  of 
the  lower  grades,  it  was  necessary  to  have  the  assistance  of  those 
in  higher  positions,  and  all  should  be  members  of  the  same  organi- 
sation ;  the  secretary  appealed  for  more  members,  but  emphatically 
insisted  that  they  must  have  certain  qualifications  before  being 
admitted,  such  as  technical  training  and  long  practical 
experience.  He  then  proceeded  to  explain  some  of 
the  methods  of  the  A.E.S.E.,  and  referred  particularly  to 
a  bad  case  which  was  recently  dealt  with  of  a  Lanca-hire 
private  power  station  where  the  charge  engineers  had  had  their 
salaries  reduced  25  per  cent.  Upon  one  of  the  charge  engineers 
resigning  his  position,  the  firm  in  question  advertised  for  a 
"  switchboard  attendant "  (under  a  box  number)  at  the  reduced 
salary  to  fill  the  vacancy.  In  the  meantime  the  Association  had 
circularise  1  all  the  members  with  the  facts  of  tbe  case,  and  also 
asked  them  to  inform  all  non-members  with  whom  they  came  in 
contact.  It  was  believed  that  the  firm  received  about  100  appli- 
cations in  reply  to  their  advertisement,  and  such  was  the  far- 
reaehing  influence  of  the  A  E.S.E.  that  not  one  of  these  100 
applicants  could  be  prevailed  upon  by  the  chief  electrical  engineer 
of  the  firm  to  accept  the  position.  It  was  the  intention  of  the 
A.E  S.E.  to  use  this  method  of  boycott  on  all  electrical  under- 
takings where  the  salaries  offered  were  ridiculously  low  for  the 
duties  involved. 

The  information  bureau  was  becoming  more  complete  every  day. 
The  advantage  of  this  would  be  fully  realised  when  it  was  pointed 
out  that  upon  a  man  applying  for  a  position,  he  could  obtain  full 
particulars  of  the  conditions,  salaries,  «<cc.,  of  the  station  con- 
cerned before  being  interviewed.  The  Association  had  successfully 
filled  a  number  of  vacancies  notified  to  it  by  chief  engineers,  and 
efforts  were  being  made  to  extend  these  facilities. 

An  animated  discussion  ensued,  in  the  course  of  which  a  state- 
ment was  made  with  regard  to  the  conditions  of  employment 
prevailing  in  the  Liverpool  Corporation  electricity  department, 
it  was  stated  that  more  than  90  per  cent,  of  the  men  employed 
in  charge  of  the  various  generating  and  sub-stations  were 
stokers  promoted  to  drivers,  and  then  classed  as  machine  attendants. 
At  the  Lister  Drive  power  station  a  senior  driver  had  charge  of 
the  night  shift,  two  station  superintendents  taking  the  other  two 
shifts.  When  rotary  converters  were  recently  installed  in  some  of 
the  sub-stations  it  was  found  necessary  to  synchronise  these  from 
the  power  station  by  means  of  a  feeder  temporarily  isolated  from 
the  power  station  bus-bars,  instead  of,  as  is  usual  elsewhere,  by  the 
sub-station  engineer  or  attendant,  the  authorities  evidently  being 
doubtful  of  the  synchronising  abilities  of  the  sub-station  "machine 
attendants."  But  it  was  rumoured  that  the  present  chief  engineer 
was  endeavouring  to  fill  vacancies  with  technically  qualified 
men,  and  that  an  extra  engineer  was  to  be  obtained  for  the 
Li»ter  Drive  power  station. 

Bad  conditions  in  other  stations  in  the  district  were  commented 
on,  and  it  was  thought  that  the  Liverpool  branch  would  be  very 
busy  in  the  future. 

At  the  close  of  the  meeting  a  new  branch  secretary  was 
appointed  and  several  members  added  to  the  local  Committee. 

Owing  to  the  recent  large  increase  in  the  membership  of  the 
Association  and  the  decision  of  the  Executive  Committee  that 
London  should  be  on  the  same  basis  as  other  branches  and 
incidentally  to  relieve  the  hon.  general  secretary,  Mr.  W.  J.  Ebben 
(who  has  also  been  acting  as  secretary  of  the  London  branch),  of 
the  London  branch  work,  and  thus  enable  him  to  give  more  time 
to  the  general  work  of  the  Association,  it  was  decided  recently  to 
appoint  Mr.  W.  E.  Russell  as  London  branch  secretary. 

Melbourne    Electric    Railways. — According    to    a 

Melbourne  newspaper,  discussion  has  been  proceeding  as  to  the 
necessity  for  appointing  a  thoroughly  experienced  electric  railway 
manager  in  connection  with  the  operation  of  the  lines  which  are 
now  being  electrified.  An  official  denial  is  given  to  the  suggestion 
that  any  of  the  present  Railway  Commissioners  intend  to  retire  in 
order  to  facilitate  the  introduction  of  a  new  electrical  official. 

The  l.on  dou  Strike. — The  electrical  wiremen's  dispute 
in  London  is  still  unsettled.  The  London  Engineering  Employers' 
Association  has  refused  the  demand  of  the  London  District  Com- 
mittee of  the  E.T.U.  for  an  increase  of  Id.  per  hour  to  electrical 
workers  employed  by  them. 

Engineering:  Trades  Dispute. — Representatives  of  the 

Eogineering  Employers'  Federation  were  to  meet  the  sub-committee 
of  the  engineering  and  shipbuilding  trade  unions  in  conference  in 
London  yesterday  afternoon.  The  chief  demands  of  the  men  are 
stated  to  be  a  reduction  in  working  hours  to  4S  per  week,  with  a 
corresponding  increase  in  wages. 
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Lillooah  Power  Station.— The  Governor  of  Bengal 
recently  paid  a  formal  visit  to  the  East  Indian  Railway  Workshops 
at  Lillooah,  where  6,700  men  are  employed  in  the  manufacture  of 
rolling  stock.  The  visitors  were  received  at  the  electrical  power 
station  by  Mr.  H.  L.  Tyson- Wolff,  the  electrical  engineer  of  the 
line,  and  Mr.  J.  S.  Colquhoun,  assistant  electrical  engineer  in 
charge  of  the  installation.  The  first  shop  was  erected  in  1900,  and 
the  works  now  occupy  an  areaof  95  acres,  of  which  18j  are  covered. 
A  full  account  of  the  visit  was  given  in  the  EngliaKman,  from 
which  we  learn  that  the  works  are  electrically  driven  ;  the  power 
station  was  opened  in  190.S,  with  two  1 7n  kw.  Willans-E  C.C. 
three-phase  alternators  generating  at  220  volts,  but  since  then  a 
300- k\v.  llowden-Vickers  set  and  two  000-kw.  Belliss-G.E .0.  sjts 


Lillooah  Power  Station 


have  been  installed,  and  two  5.">0-kw.  mixed-pressure  turbo- 
alternators  are  about  to  be  added.  Supply  is  given  from  this 
station  to  Howrah  and  Bamangachi  through  step-up  transformers 
at  10,000  volts,  the  pressure  being  reduced  to  220  volts  for  driving 
cranes,  pumps,  air-compressors,  &c,  and  part  of  the  supply  being 
converted  to  u.c.  for  lighting  and  driving  fans  in  the  adjoining 
premises.  The  works  are  served  with  electric  cranes,  and  are  well 
up  to  date  in  equipment ;  wagons  and  carriages  are  manufactured 
complete  from  the  raw  material,  or  in  some  cases  from  partly 
manufactured  forgings  and  other  parts  imported  from  England. 
The  out-turn  of  wagons  in  1914  will  be  2,800,  and  next  year  0,500, 
and  from  50  to  100  new  bogie  coaches  are  built  annually.  The 
accompanying  illustration  Bhows  the  exterior  of  the  power  station. 
There  are  five  power  stations  in  all  on  the  railway,  and  others  are 
being  built ;  they  are  all  under  the  control  of  Mr.  Tyson- Wolff, 
whose  headquarters  are  at  Jamalpur. 

Stockbrokers'    Claim    for    Commission.  —  In    the 

Lord  Mayor's  Court,  on  Friday,  before  Assistant-Judge  Jackson, 
and  a  jury,  a  claim  was  made  by  Messrs.  Lindeck,  Cahn  i;  Co., 
stockbrokers,  25,  Austin  Friars,  E.C.,  against  the  Dubilier  Elec- 
trical Syndicate,  Ltd.,  West  India  House,  96  and  98,  Leadenhall 
Street,  E.C.,  and  Mr.  M.  Maclean,  for  commission  alleged  to  be 
due  in  connection  with  the  introduction  of  the  General  Electric 
Co.,  in  consequence  of  which  the  General  Electric  Co.  became 
licensees  of  certain  wireless  patents  owned  by  the  syndicate,  and 
paid  £2,500  in  respect  of  them.  The  defendants  denied  that  there  was 
any  agreement  with  the  plaintiffs.  The  second  defendant  had  not 
been  served  with  the  process  of  the  Court.  The  case  against  the 
defendants,  it  was  said,  arose  out  of  an  endeavour  to  foini  a  large 
company,  with  a  capital  of  £00,000,  to  take  over  the  syndicate's 
interests  in  certain  other  wireless  patents,  which  belonged  to 
a  Mr.  Dubilier.  Instead  of  a  company  being  formed  the 
syndicate  obtained  the  financial  assistance  required  by  granting 
licences  to  the  General  Electric  Co.  to  work  the  wireless  patents. 
The  defendants  had  been  paid  £1,000,  and  there  was  a  sum  of 
£1,500  held  intrust,  subject  to  certain  provisions  being  carried 
out.  The  plaintiffs'  claim  was  for  5  per  cent,  commission  upon 
any  sums  received  by  the  defendants  from  the  General  Electric  Co. 
as  a  result  of  their  introduction.  For  the  defence  it  was  said  that 
Mr.  Maclean  had  no  authority  to  act  on  behalf  of  the  syndicate  in 
entering  into  any  contract  with  the  plaintiffs  for  payment  of 
commission.  The  syndicate  had  settled  with  Mr.  Maclean  for  the 
introduction  to  the  General  Electric  Co.,  and  the  plaintiffs  should 
look  to  that  gentleman  for  payment  of  their  commission.  The 
hearing  was  adjourned. 

Educational  Notes. — A  course  of  lectureson  "  Rubber," 
organised  by  the  London  County  Council,  is  in  progress  at  the 
Sussex  Road  Commercial  Institute,  Brixton,  S.W.       < 

The  British  Westinghouse  Electric  and  Manufacturing  Co.  have 
introduced  a  new  scheme  at  their  Trafford  Park  works  for  the 
training  of  apprentices ;  a  schoolroom  has  been  provided,  in  which 
the  apprentices  receive  instruction  from  the  expert  staff  of  the 
company,  free  of  charge,  and  during  working  hours.  Some  200 
students  are  attending  the  classes,  which  deal  with  the  whole 
range  of  work  carried  out  in  the  factory,  and  they  spend  1-J  hours 
daily,  five  days  a  week,  in  listening  to  lectures.  It  is  reported  that 
the  boys  have  taken  to  the  course  with  enthusiasm. 


Milk  Sterilised    by   Electricity.— As  the    result   of 

teste  which  have  been  carried  on  for  some  months  by  Prof.  J.  M. 
Beattie,  the  Liverpool  City  Bacteriologist,  the  following  con- 
clusions have  been  reached  : — 

The  electrical  method  of  treating  milk  will  destroy  disease- 
producing  bacteria. 

The  main  milk  souring  bacteria  are  either  completely  destroyed 
or  may  be  neglected  as  far  as  the  keeping  power  of  the  milk  is 
concerned  for  ordinary  household  use 

The  milk  is  not  sterilised  in  the  strictest  sense  of  the  word,  but 
there  is  a  reduction  in  the  total  number  of  bacteria  by  99'9:i  per 
cent,  over  a  series  of  15  daily  examinations. 

The  milk  will  keep  perfectly  sweet  for  at  least  three  or  four 
days  after  treatment,  a  period  long  enough  to  cover  distribution 
and  household  use. 

The  chemical  constitution  of  the  milk  seems  to  be  unimpaired, 
and  the  taste  is  not  in  any  way  altered. 

The  milk  is  not  only  rendered  non-pathogenic  as  regards  ordinary 
bacteria,  but  in  two  cases  in  which  the  control  supply  was  tuber- 
culous, the  electrically-treated  milk  was  non-tuberculous. 

The  milk,  after  treatment,  is,  in  his  opinion,  perfectly  satis- 
factory as  a  food  for  infante. 

Appointments  Vacant. — Third  engineer-in-chief,  for 

Bermondsey  B.C.  (£110);  two  assistant  inspectors  of  wireless 
telegraphy,  for  the  G.P.O.,  age  25-28  (£200)  ;  assistant  electric 
and  signalling  engineer,  for  South  Indian  Railway  Co.,  age  24-30 
(Rs.  500  per  mensem)  ;  meter  room  superintendent  for  Durban 
Corporation,  Natal  (£300).  Particulars  are  given  in  our  adver- 
tisement pages. 

Central  Station  Feeders. — A  correspondent  writes : — 

"  At  the  Bath  Corporation  Electricity  Works  last  week  the  works' 
cat  was  knocked  down  by  a  motor-car  and  killed.  A  family  of 
three  kittens  was  left,  but  these  are  doing  well  under  the  kindly 
care  of  a  member  of  the  staff,  who  feeds  them  at  regular  intervals 
during  the  day  with  milk  from  a  fountain  pen  filler  !  The  kittens 
have  got  quite  used  to  being  fed  by  this  new  method,  and  their 
eagerness  at  feeding  time  makes  quite  a  pretty  picture." 

Bournemouth  Tramway  Report. — The  annual  report 

of  Mr.  Bulfin,  the  Corporation  tramways  manager,  on  the  last 
year's  working,  shows  that  the  revenue  reached  £104,909,  an 
increase  of  nearly  £9,000  on  the  previous  year's  results.  Nearly 
£6,000  of  this  was  due  to  Sunday  traffic  on  the  whole  system.  The 
net  profit  was  £13,107,  as  compared  with  £10,320  in  the  previous 
year.  It  will  be  remembered  that  Bournemouth  was  one  of 
the  few  towns  which  refused  to  provide  Sunday  tramway 
facilities  until  recently. 


OUR    PERSONAL    COLUMN. 

Ihe  Editois  invite  electrical  engineers,  whether  connected  with  th« 
technical  or  the  commercial  aide  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— Mr.  W.  A.  Street  who 

recently  resigned  his  position  in  the  St.  Marylebone  electric  supply 
department  to  take  up  his  duties  with  the  Sturtevant  Engineering 
Co,  was  on  Thursday  last  week  the  recipient  of  a  silver  plated 
afternoon  tea  service,  from  the  members  of  the  staff.  Mr.  Holmes 
(sales  manager),  in  making  the  presentation,  referred  to  Mr. 
Street's  progressive  career  with  the  department,  and  paid  a  high 
tribute  to  his  successful  record.    Mr.  Street  suitably  responded. 

The  marriage  has  taken  place  at  St.  Matthias'  Church, 
Torquay,  of  Mr.  Chas.  Culmer  Hodges,  chief  engineer  and 
manager  of  the  Dawlish  E.L.  and  P.  Co.,  Ltd.,  only  son  of 
Councillor  R.  Hodges,  of  Bournemouth,  and  Miss  Louise  Bromley 
Jane  Garrett,  elder  daughter  of  Mr.  H.  A.  Garrett,  borough  surveyor 
at  Torquay.'  Amongst  the  numerous  presents  were  a  cheque  from 
the  directors  of  the  DawliBh  E.L.  and  P.  Co.,  a  salad  bowl  and 
servers,  from  the  staff,  and  a  pair  of  water-colour  drawings,  from 
the  station  engineers. 

The  Stoke-on-Trent  T.C.  has  appointed  Mr.  S.  G.  Maeston  as 
mains  engineer  in  the  Hanley,  Stoke,  Fenton  and  Longton  areas  ; 
and  Mr.  F.  C.  Leese  as  mains  inspector  and  assistant  to  the  mains 
engineer  for  distribution  work. 

The  Hammersmith  B.C.  Electricity  Committee  has  appointed 
Mb.  J.  Buchanan,  at  present  employed  by  Messrs.  Wellman, 
Seaver,  &  Head,  Ltd.,  to  the  position  of  draughtsman  in  the 
electricity  department  at  a  Balary  of  £150  per  annum.  There  were 
52  applicants. 

At  Fleetwood  Parish  Church,  on  April  30th,  Mr.  Wm.  Allan 
Bannister,  who  is  employed  in  the  electricity  department  of  the 
Preston  Corporation,  was  married  to  Miss  Beatrice  Kent. 

Mr.  H.  A.  Best,  assistant  engineer  at  the  Worksop  E.L.  Works, 
has  been  appointed  to  a  similar  position  at  the  Worthing  Corpora- 
tion works. 

Mr.  H.  A.  Howie,  deputy  electrical  engineer  of  Sheffield,  is 
recommended  for  the  appointment  of  borough  electrical  engineer 
at  Walsall. 
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Tramway  Official!.— The  3fork   Electricity  and  Tram- 

way«  ('omiiiittce  hflH  appointed  Mu.  J,  U.  ffOBTOH,  Of  Walsall,  an 
traffic  hu|m  rlntendent  of  the  tramways. 

The  Liverpool  Tramway*  Committer]  n  .  i  mini  ml  tin- 
sunpension  of  a  standing  order  bo  that  the  following  mOMMCI 
may  bo  granted  to  officials  In  the  tnimwiiyn.  department: — 
Mu.  Thomas  Uihyaiui,  rolling  Btook  and  works  Hiiperintcndent, 
from  i'.'tfiii  ti»  £101)  por  annum  us  from  April  1st  heat  ;  Mlt  Tin  U  M) 
BLANKY,  mechanical  ami  elect riiiil  engineer,  lr<  in  £280  to  H'ZM) 
per  annum  ;  and  Mu.  EtOBEBT  Roui  TON,  dcp6l  im-pe  otOT,  frtm 
£•220  to  £280  per  annum. 

Mu.  II.  IIolmday  concluded  his  enpa^ement  as  engineer  and 
manager  to  the  Torquay  Tiamways  Co.  on  Thuri-day  last  week, 
and  on  Friday  he  left  Torquay  preparatory  to  entering  upon  the 
duties  of  engineer  and  manager  to  the  Rhondda  Valley  Tramways 
Co.  Mr.  Ilolliday's successor  at  Torquay  is  to  be  Mr.  II.  ,1.  Nistett, 
of  Forth. 

General. — The  marriage  arranged  between  Mu.  T. 
REGINALD  H.  TetlbT,  of  Tetley  k  Co.,  Maneh<Bter,  son  of  the  late 
T.  Humphreys  Tetley  and  of  Mrs.  Tetley,  of  Rock  Ferry,  and  Miss 
Hannah  Firth,  younger  daughter  of  Mr.  and  Mrs.  James  Musgrave, 
of  Knowsley  Grange,  Rolton,  will  take  place  quietly  on  June  3rd, 
at  the  Parish  Church,  Bushey,  Herts. 

With  reference  to  a  paragraph  in  our  last  issue,  we  are  informed 
that  while  it  is  correct  that  Mr.  S.  V.  LANCET  was  formerly 
employed  by  MeFsrs.  Mawdsley's,  Ltd.,  of  Dursley,  he  was  not  on 
their  electrical  staff. 

Mb.  John  B.  Sparks  has  resigned  his  position  with  Dr.  II.  P. 
Parshall,  consulting  engineer,  to  take  up  the  position  of  chief 
eleotrical  engineer  to  the  Bergweiksu.  Hiittenverwaltung  (l.m.b.H. 
(Gallus  Anlage  2,  Frankfurt  am  Main),  a  company  owning  copper, 
tungsten  and  tin  mines  in  Silesia  and  Bohemia. 

Mb.  James  Ukmston,  who  holds  a  position  with  Messrs. 
Callender's  Cable  and  Construction  Co.,  London,  was  married  at 
Leigh,  last  week,  to  Miss  Connie  Smith,  of  Parkfield,  Pennington. 
His  colleagues  presented  him  with  a  emoker's  cabinet. 

On  April  23rd  a  social  meeting  of  the  directors,  officials  and 
employes  of  Messrs.  Kelvin,  Bottomley  k.  Baird,  Ltd.,  of  Glasgow, 
took  place.  The  gathering  was  convened  to  celebrate  the  jubilee, 
or  fiftieth  year  of  emploj  ment,  of  one  of  the  employes,  Mb.  John 
Gilchbist,  who  entered  the  service  of  the  firm  in  the  year  1863. 
A  most  enjoyable  evening  was  spent  in  song  and  sentiment.  Dr. 
J.  T.  Bottomley,  chairman  of  the  directors,  presided,  and  Mr. 
Alfred  W.  Baird,  one  of  the  directors,  presented  Mr.  Gilchrist  with 
a  purse  of  sovereigns.  In  a  neat  speech  he  referred  to  the  happy 
relationship  which  had  always  existed  between  the  directors  and 
emploj  es  of  the  firm,  and  also  to  the  long  term  of  service 
of  Mr.  Gilchrist,  whom  he  congratulated  on  the  splendid 
example  whkh  he  had  set  to  the  younger  workers 
employed  by  the  firm.  Mr.  Gilchrist,  in  replying,  enter- 
tained the  company  with  workshop  reminiscences  of  a  most 
interesting  nature,  describing,  among  other  thirgs,  the  work  carried 
through  by  the  firm  in  the  early  days.  Special  reference  was  made 
to  tie  first  electrometers  and  galvanometers  designed  by  Sir  Wrr. 
Thomson,  and  also  to  the  instruments  made  in  connection  with  the 
first  Atlantic  cable,  followed  subsequently  by  the  siphon  recorder. 
Reference  was  also  made  to  the  work  done  in  connection  with  Sir 
Wm.  Thomson's  compass  and  sounding  machine  when  these  were 
first  introduced.  At  the  close,  a  vote  of  thanks  was  accorded  to 
the  chairman,  Dr.  J.  T.  Bottomley,  on  the  motion  of  Mr.  M.  B. 
Field,  general  manager. 

Obituary.— Mr.  E.  Olding. — The    death    has    taken 

place  suddenly  of  Mr.  E.  Olding,  of  Waterside,  Che  sham,  Bucks,  a 
member  of  the  firm  of  Howard  &  Olding,  electricians,  Chef-ham. 
Deceased,  who  was  41  years  of  age,  succumbed  to  hemorrhage  of 
the  brain. 

Mb.  W.  H.  Parkins. — The  death  in  announced  of  Mr.  W.  H 
Parkins,  electrician  at  the  Plymouth  Collieries,  Abercanaid,  near 
Merthyr  Tydfil 


NEW    COMPANIES    REGISTERED. 


Torpoint  Electric  Supply  Co.,  Ltd.  (135,575).— This  company 

was  registered  on  May  2nd,  with  a  capital  of  £6,000,  in  10s,  shares (10,000  about 
to  be  offered  for  subscription),  to  take  over  the  benefit  and  obligations  of  an 
agreement  between  the  Urban  District  Counoil  of  Torpoint  and  L.  James, 
St.  John  Mullen,  E.  H.  Micklewood  and  T.  [P.  Lyne,  and  to  oarry  on  the 
buE  ini  ss  of  an  eleotric  6upply  company  at  Torpoint  and  elsewhere  in  Cornwall. 
The  subscribers  are  :— J.  A.  Samuel,  M.D.,  Nonh  H'll  House,  Torpoint,  Corn- 
wall, 50  shares  ;  L.  James,  Antony  Passage,  Saltash,  Cornwall,  gentleman, 
50  shares ;  St.  John  Mullen,  Antony  Passage,  Saltash,  Cornwall,  gentleman, 
50  shares;  E.  H.  MiotJlewood,  5,  St.  Michael's  Terrace,  Plymouth,  engineer, 
50  shares;  T.  P.  Lyne,  West  Antony,  Torpoint,  Cornwall,  yeoman,  50  share  s  j 
W.  A.  Chamberlain,  1,  Lawrence  Rosd,  Romford,  E6sex,  engineer,  50  shares  ; 
J.  A.  Pearoe,  1,  Penlee  Gardens,  Devonport,  solioitor,  25  shares.  Minimum 
oash  subscription  6,000  shares.  The  number  of  directors  is  not  to  be  le6s  than 
three  or  more  than  seven  ;  the  first  are  J.  A.  8amuel,M.D.,  L.  James,  St.  John 
Mullen,  E.  H.  Micklewood,  T.  P.  Lyne  and  W.  A.  Chamberlain  ;  qualification, 
50  shares ;  remuneration  as  fixed  by  the  company.  Registered  ofBoe,  10,  St.' 
Aubyn  Street,  Devonport. 

Mears  Ear  Phone  Co.  (London),  Ltd.  (135,550).— This  com- 
pany was  registei  ed  on  May  1st,  with  a  capital  of  £2.000,  in  £1  shares,  to  carry 
on  the  business  of  manufacturers,  importers  and  exporters  of,  agents  for 
letters  to  hire  of  and  dealers  in  earphones,  miorophor  es,  electrosages  and 
Instruments  of  all  hinds  for  aiding  the  deaf,  &c.  Tie  subscribers  (with  one 
share  eaoh)  are  :— 8.  Lewis,  39.  Ne«ington  Crescent,  Kcnnington  Park  Road, 
8.E.,  clerk;  C.  J.  Parker,  18,  New  Pillebrook  Road,  Leytonsttne,  clerk! 
Private  Company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  five :  the  first  are  not  named.  Solicitors,  Kenneth  Brown,  Baker,  Baker 
and  Co.,  Lennox  House,  Norfolk  Street,  Strand,  W.C. 


Volta   Iiislriiinint    Co.,    I. Id.   M.     II,  .  .  „j    wm 

rrglnt.  ,,-,!  ,,n  April  27th.  will,  .  rapllal  i,f  l't,l*rb    i  ...» 

•  n,  at 

Pi '    P  ii  I,  High  I    limy,   to  carry 

ennlniiTK.   contractor  h,   manufacture™   of,   »i.l 

xwitrlibonrdr,     iwltchm      aid     «.  nr.     Icli 

<iyn>"  Hi  tic,  and  to  adopt  an  •gBMBMDt  with  ';.  A.  Wmi  u<I 

I).    V>  atut  n   for  ii,.  Dtloni,   denier  «  and    palrnu 

rolatn  k   to  rlrotrlcal    Ini  Ii    < 

aro  — (J.  A.   \Vr»t,  :i,   Tlfli    Ml]    Rood,   Putney,  8.W..  altotrlcal   on„ 

D.   Watnnn.   101,  DUraell    Boad,  Fatter,  B.W.,  olootrlool  iuKomtnt  B«Mt, 

frinitii  company.    'I  n<  nrnxbtr  ol  oinotori  >"  not  to  bt  Imi  kbin  two  or  more 

lliftli  urn   <  .    A.    V.  Ml  lir  <)  \>    Wm 

Fowler    ill    flrijt    Hccrclary  :  qualification,    CO  ihain,      Fu  glut  red   (IKot,  7«, 

Hieen  Lane,  Kaal  bhei-n,  H.W. 

I  i>lier,   Hiini|ilirl»s  A.    CO.j    I. Id.  Thin   cfmiany 

wan  reentered  e.n  april  ar,h,  with  a  capiiai  ol  d'. 0.000  In  dllbvn, to  lake 
over  In*  porticn  of  tna  bofine/i  lately  carried  on  byibi  HorifallDeit 
Co,  I-td.,  tnd  low  by  A.  C.  Hutt  at  the  A  tlaii  Woike,  Fenthore,  aa  icnrml 
el  run  ith,  nnd  lo  entry  on  the  batim  1 1  ol  mi  cbanlcaJ,  r:  ]•  MricaJ.  •gricnltural 
and  general  engineers  and  contractors,  steam,  oil  and  internal  combustion 
engiie   manulactureifl,   machine   ai  irr,   dr..       1  he  aufmcribfrs 

(with  one  share  each)  are  :-  ColT.nl  H.  K.  M.  Lindsay,  C.H.,  Vatrad  .Vynaeh, 
Glamorgan  ;  A.  P.  James,  Card  IT,  solicitor.  Private  ce  mpir, v.  The  number 
of  directors  is  not  'o  be  lees  than  two  or  more  than  live:  the  first  eie 
Colonel  II.  K.  M.  I.  ndsay,  C  B.,  A.  P.  James  and  A.  C.  Hutt.  Reglitered 
office,  Atlas  Workr,  1  ershore,  Worcester. 

New  Destructor  Co.,  Lid.  (135.427).— This  company  was 
rf(!is'ered  on  April  26tb,wiih  a  cspitnl  of  -£6,(00  in  £1  shares,  to  take  over 
Hie  portion  of  the  business  recently  cartied  on  by  the  HotBfall  Testructor 
Co.,  Ltd.,  and  now  by  A.  C.  Butt,  as  makers  and  builders  of  destructor*  for 
refute  of  all  sorts,  and  to  cany  on  the  tunness  of  makers  and  builders  of 
furnaoes,  machinery  and  a]  paratus,  &c.  Tbe  subscribers  (with  one  share 
each)  are:-Col.  H.  E.  M.  Lindsay,  C.B.,  YBtradMynach,  Glem. ;  A.  P. 
James,  Cardiff,  solioitor.  Private  company.  The  number  of  directors  is  not 
to  be  less  than  two  or  more  than  five;  the  first  are  Col.  H.  E.  M.  Lindsay, 
C.B  ,  A.  P.  James  and  A.  C.  Butt.  Registered  office,  Atlas  Works,  Perthore, 
Worcs. 

Printex  Accumulator  Co.,  Ltd.  (135.574.)— This  company 

was  registered  en  May  2nd,  with  a  capital  of  £3,000  in  £1  shares  (1,500  8  per 
cent,  cumulative  preference),  to  take  over  from  F.  C.  Grond,  W.  H.  A. 
But t er field  and  A.  E.  Frosf,  trading  as  the  "Printex  Manufacturing  Co  ,"  at 
32a,  Denmark  Road,  He  rnsey,  N.,  the  secret -involved  in  the  manufacture  of, 
and  forming  pi  rt  of,  a  I  x>ecial  accumulator,  to  carry  on  the  business  of  manu- 
factures of  and  dca'ers  in  accumulatoi  s,  mote  rs,  cycles  and  acr esse  ries,  4c. 
Tbe  subscribers  (with  one  share  each)  are  :— F.  C.  Grand.  32a,  Denmark  Road, 
Hcrntey,  N.,  electrical  engineer;  A.  E.  Frost,  50,  LanEdowne  Road,  Tttten- 
ham,  N,  traveller.  Private  company.  The  numb»r  of  directors  is  not  to  be 
less  than  three  t  r  more  than  five ;  the  fi«st  are  F.  C.  Grund,  A.  E.  Frost  and 
W.  H.  A.  Butteilield  ;  qualification,  £200. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


London   and    Suburban   Traction   Co.,    Ltd.— Particulars 

of  £360,000  5  per  cent.  "  A  "  debenture  ste  ck,  created  March  10th,  and  seemed 
by  trust  deed  dated  April  6th,  1914,  filed  pursuant  to  Sec.  93  (3)  of  the  Com- 
panies' (Consolidation)  Act,  19C8,  the  whole  amount  being  now  issued.  Pro- 
perty chsrged  :  The  comrany'B  undertaking  and  property,  present  and  future, 
inoludirg  uncalled  capital  £350.00041  percent,  first  mortgage  debenture  stock, 
168,246  6  per  cent,  cumulative  preference  and  181,190  ordinary  shares  of  £1 
each  in  the  South  Metre  poJitan  Elictr'c  Tramways  and  Lighting  Co.,  Ltd., 
and  12,490  ordinary  shares  in  the  Gearless  Motor  Omnibus  Co.,  Ltd. 
Trustees :  Union  and  Commercial  Investment  Co.,  Ltd. 

Welling  borough    Electric    Supply    Co.,   Ltd.  —  Issue   on 

April  7th,  1914.  of  £500  debentures,  part  of  a  series  of  which  particulars  have 
already  been  filed. 

Krupka  &  Jacoby,  Ltd. — A  memorandum  of  satisfaction  in 
full  on  April  2nd,  1914,  of  debr.,  dated  December  2nd,  1912,  Becur'ng  £8,000 
has  been  H.ed. 

Northampton  Electric  Light  and  Power  Co.,  Ltd.— Issue 

on  April  9tb,  1914,  of  £150  debs.,  part  of  a  series  of  which  particulars  have 
already  been  filed. 

Bridgwater  and  District   Electric   Supply  and  Traction 

Co.,  Ltd.— Particulars  of  £13.400  debentures,  created  by  resolutions  of  Novem- 
ber 11th,  1903,  and  October  22nd,  1913,  fifed  pursuant  to  Eec.  93  (3)  of  the  Com- 
panies' (Consolidation)  Act,  1908,  tbe  amount  of  the  present  issue  being 
£1,400.  Property  charged  :  The  company's  undertaking  and  prcpeity,  present 
and  future,  including  uncalled  capital.    No  trustees. 

Premier   Electric  and    Hardware   Co.,  Ltd.  —  Debenture 

dated  April  29th,  1914,  to  secure  £250,  charged  on  the  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital.  Holder : 
C.  H.  8.  Evans,  Chandos  House,  Riclraansworth  Road,  Watford. 


CITY    NOTES. 


Great  Northern  Telegraph  Co.,  Ltd.,  of  Denmark. 

In  the  absence  of  the  chairman,  Coiniriodore  E.  Suenson, 
D.R.N.,  owing  to  illness,  Rear-Admiral  P.  C.  G.  Bardenfleth, 
D.E.N.,  presided  at  the  annual  meeting  held  in  Copenhagen, 
on  April  '25th.  lie  said  that  during  1913  there  were  seventeen 
interruptions  on  nine  cables  in  Europe  and  nineteen  on  sis 
cables  in  the  Far  East.  The  increase  in  interruptions  in  the 
Far'  east  was  principally  due  to  the  more  common  use  of 
trawlers  in  Chinese  and  Japanese  waters.  The  cable  steamer 
H.  C.  OrxtcJ  was  occupied  in  Europe  for  95  days,  and  the 
Store  Nordiske  and  Pacific  in  the  Far  East  for  'J00  days,  of 
which  '27  and  71  respectively  were  for  the  account  of  other 
Administrations.  A  new  submarine  cable  has  been  laid  between 
Great     Britain     and     Denmark     (Newbiggin-Sondervigl,     its 
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principal  object  being  to  establish  direct  telegraphic  communi- 
cation between  Great  Britain  and  the  capital  of  Denmark,  the 
connecting  larulline  between  Sondervig  and  Copenhagen  bi 
provided  by  the  Danish  Government.     The  cable,  abou! 
n.m.  long,  was  manufactured  and   laid  mens 

Brothers,  of  London,  under  the  control  of  the  company's  ■ 
engineers.     The   laying  was  sncci  mpleted  on   18th 

September,  and  direct  service  between  Copenhagen  and  New- 
castle commenced  on  the  following  day. 

In  spite  of  the  political  disturbances  in  Mongolia  the  Kiachta 

route  has  worked  regularly.    Traffic  Bent  by  this  route,  as  well 

as  the  traffic  by  the  route  via  Wladiwostock,  has  materially 

increased  owing  to  the  quick  and  reliable  service,  and  also  to 

ttical  evi  nts  in  China. 

Last  yeat  made  to  the  company's  extended 

negotiations  with  Japan.  The  working  out  of  the  details  lias 
taken  BO  long  that  the  final  agreement  could  only  be  signed  at 
the  end  of  August,  1913.  The  shari  holders  have,  however,  no 
n  to  complain  as  the  delay,  although  contrary  to  the 
wishes  of  the  company,  postponed  the  coming  into  force  of 
the  considerable  tariff  reductions,  and  the  decrease,  in  the 
receipts  was  consequently  felt  only  during  the  last  few  months 
of  the  year  1913.  In  order  to  terminate  the  negotiations  it 
became  necessary  to  make  a  last  amicable  sacrifice,  viz.,  to 
place  at  the  disposal  of  the  Japanese  Administration  during  the 
night  one  of  the.  company's  cables  between  Nagasaki  and 
Shanghai,  until  the  government  cable,  betwei  0  these  two 
places  could  be  laid,  it  being  necessary  first  to  obtain  the 
6anction  of  the  Japanese  Parliament  for  the  cost  of  such  a 
cable.  The  consent  of  the  Chinese  Government  was  also  neces- 
sary for  this  arrangement  as  well  as  for  several  stipulations 
affecting  China's  interests  in  the  other  agreements  negotiated 
with  Japan.  Thanks  to  the  support  of  the  Ministers  of  Great 
Britain  and  of  Denmark  at  Peking,  the  negotiations  in  this 
connection  with  the  Chinese  Government  are  so  far  promising, 
although  all  the  points  under  discussion  are  not  yet  settled. 

The  financial  results  have  not  been  so  good  as  those  of  the 
previous  year.  No  doubt  the#e^traordinary  boom  in  commerce 
and  shipping  in  1913  hi  dinted  to  an  increase  in  the 

traffic  over  thi'  cables  and  lines,  and  this  increase,  combined 
with  the  postponement  of  the  introduction  of  the  tariff  reduc- 
tions in  the  Far  East  made  the  traffic  reci  ipts  higher  than  they 
had  the  right  to  expect  a  year  ago.  The  traffic  receipts  had 
nevertheless  decreased  by  £1 3/280,  and,  at  the.  same  time.,  the 
expenses  had  increased  by  £31,400.  The  result  was  a  decrease 
of  the  net  revenue  of  about  .-£48.000,  without  taking  into  con- 
sideration the  amount  brought  forward  from  1912.  Notwith- 
standing this  considerable  decrease  the  Board  was  glad  to  be 
able  to  propose  the  same  dividend  and  bonus  as  last  year, 
making  a  total  of  20  per  cent,  for  the  year. 

From  the  revenue  account  the  shareholders  would  notice  that 
traffic  receipts  had  decreased  by  £13,280,  and  that  there  had 
been  a  loss  on  exchange  of  £14,560  against  a  gain  on  exchange 
of  £F2.">00  in  1912,  Interest  was  less  by  £280  and  sundries 
also  showed  a  decrease  of  £3,100,  principally  due  to  the  com- 
pany's cable  steamers  having  been  less  employed  by  other 
administrations.  The  expenses  had  been  increased  consider- 
ably, particularly  salaries  and  wages,  etc.,  by  £18,360;  expenses 
of  stations  and  offices  by  £2.360;  instruments  and  cells  by 
£5,360,  and  travelling  expenses  by  £2,2130.  These  increases 
were  due  to  the  larger  staff  and  to  the  new  and  improved 
telegraph  instruments  which  wen1  required  for  the  satisfactory 
transmission  of  the.  constantly  increasing  traffic.  Ordinary 
supervision  had  also  in<  rea  ed  b]  £2,050,  mainly  owing  to  an 
expensive  repair  of  the  cable  steamer  Store,  Nordiake,  and  to 
the  cost  of  a  wireless  installation  for  that  steamer.  Rates  and 
taxes  had  increased  by  £2,550,  whilst  sundries  had  decreased 
by  £620.  The  balance  sheet  showed  an  increase  under  partici- 
pation in  other  tejegranh  undertakings  of  £-27.770.  which  repre- 
■'■<]  a  loan  advanced  to  Iceland  for  the  purpose  of  developing 
the  Iceland  telegraphic  system.  Investments  had  been  writ 
down  by  £29.400  owing  to  the  decline  in  the  value  of  the  Gov- 
ernment bonds  during  1913.  Amongst  the.  other  items  it  was 
only  necessary  to  mention  the  decrease  of  sundry  debtors  by 
£16,230.  The  usual  amount  had  been  credited  fco  the  reserve 
and  renewal  fund,  whilst  an  extraordinary  amount  of  £91,500 
had  been  debited  that  fund,  the  greater  part,  of  which  was  tin- 
cost  of  the  manufacturing  and  laying  of  the  new  Anglo-Danish 
cable.  The  dividend  equalisation  lend  had  been  credited  with 
the  usual  interest,  and  sundry  creditors  showed  a  decrease  of 


Craigpark  Electric  Cable  Co.,  Ltd. 

The  directors'  report  f on  the  year  ended  March,  1914,  shows  a  net 
profit  of  £10,671,  plus  £870  brought  forward,  making  £11,041. 
The  following  appropriations  are  recommended: — Depreciation 
off  buildings  and   machinery,   £2,50  account,    £1,600; 

dividend,  six  per  cent,  preference   shares,   62,850;  dividend  on 

37,500  ordinary   shares,   at  six   per  cent.,   for  the   year,  £2.250; 
balance  carried  forward  (subject  to  payment  of  direct 
£1.011.     The  do  in  ion 

of  the  company's  business.      All   departments  are  folly  em- 
ployed, and  the  number  and  value  of  orders  in  hand  BJ 
tOTy  I       in     man- 

aging   director,    and    are    certified    by    him    D  ITect. 

Owing  to  the  large  inoreRse  in  the  business,  an  additional 
director  is  nominated,  Mr.  W.  II.  Luther. 


Continental. — Norway. — It  is  reported  from  Xotodden 
that  the  Albion  Products  Co.,  which  has  for  year*  had  a  large 
factory  in  operation  for  the  production  of  carbide  of  calcium,  are 
now  going  to  extend  their  works  by  the  building  of  an  additional 
factory  for  the  manufacture  of  ferro-silicium  and  electro-Bteel.  The 
new  project  is  due  to  the  initiative  of  Mr.  Hugo  Laurell,  who  is 
the  managing  director  of  the  company.  He  is  an  electric  smelting 
expert,  has  invented  a  new  type  of  carbide  furnace,  and  the 
furnaces  to  be  employed  in  the  new  works  are  of  his  design. 
Scrap-iron  and  pig-iron  will  be  used  ai  raw  material,  some  of  it 
baing  supplied  from  the  Tinfos  Electrical  Works  and  the  Ulefos 
Electrical  Works,  both  situated  in  the  vicinity  of  Notodden. 

France. — The  report  of  the  Societe  Francaise  des  Cables  Elec- 
triquea,  Systeme  Berthoud,  Borel  &  Co.,  Lyons,  for  last  year,  shows 
a  net  profit  of  £10,852,  as  compared  with  £10,78!)  in  11)12. 

Germany. — The  report  of  the  Akkumulatorenfabrik  Cesell- 
schaf t,  of  Berlin  and  Hagen,  for  the  last  financial  year  shows  a  net 
profit  of  £147,608,  as  compared  with  £125,067  in  1912.  The 
dividend  is  being  reduced  from  25  to  20  per  cent.,  the  capital  of 
the  concern  having  during  the  last  12  months  been  increased  from 
£400,000  to  £600,000. 

Anglo-American  Telegraph  Co.,  Ltd. — The  directors' 

report  for  the  year  ended  March  31st,  1914,  states  that  the  dividend 
payments  absorbed  altogether  £262,500,  being  the  rent  paid  by  the 
Western  Union  Telegraph  Co.  for  the  year,  equal  to  32  per  cent, 
on  the  ordinary  stock,  6  per  cent,  on  the  preferred  stock,  and  1  i  per 
cent,  on  the  deferred  stock.  The  balance  at  credit  of  revenue 
account  (£69,942)  includes  £4,317  bank  interest,  <Scc,  received,  and 
the  balance  of  £65,625  is  available  for  the  payment  of  dividends 
for  the  quarter  to  March  31st,  1914,  which  was  announced  in  our 
last  issue. 

West  Coast  of  America  Telegraph  Co.,  Ltd.— In 

their  report  for  1913  the  directors  express  regret  that  they  are 
unable  to  recommend  the  payment  of  a  dividend.  The  gross 
receipts  were  £53,645,  as  against  £53,737  in  1912,  but  the  working 
expenses  were  £47,686,  as  compared  with  £39,646.  Owing  to  the 
readjustment  of  the  International  traffic  proportions  the  receipts 
have  been  sufficient  to  pay  expenses  and  the  interest  on  the  deben- 
tures, although  the  cable  sections  were  interrupted  for  a  period 
totalling  114  days,  principally  due  to  earthquakes,  which  affected 
adversely  the  revenue  and  materially  increased  expenses. 

Alderley  and  Wilmslow  Electric  Supply,  Ltd. — The 

directors'  report  for  the  year  ended  December  31st,  1913,  showed 
that  the  total  lamp  connections  increased  from  an  equivalent  of 
24,898  to  27,823  8-c  i*.  lamps.  The  result  of  the  year's  working 
showed  a  profit  of  £2,848,  which,  with  £445  brought  forward  from 
last  year,  gave  a  total  of  £3,293,  and  after  paying  £1,762  intereat 
on  debentures  and  loans,  there  remained  a  balance  of  £1,531.  £900 
is  to  be  put  to  reserve  fund,  and  the  balance,  £631,  carried 
forward. 

Eastern  Extension,  Australasia  and  China  Tele- 
graph Co.,  Ltd. — Gross  receipts  for  1913  £738,129,  against 
£747,230  for  1912.  Working  expenses  £354,864,  against  £321,012. 
Affinal  dividend  of  lj  per  cent,  is  recommended,  making  5  per 
cent,  for  the  year,  and  a  bonus  of  2  per  cent,  is  also  to  be  paid. 
£130,000  has  been  transferred  to  general  reserve  fund,  and  £30,617 
is  to  be  carried  forward. 

Submarine  Cahles  Trust,  Ltd. — The  accounts  for  the 

year  ended  April  15th  show  an  available  balance  of  £24,U65.  After 
providing  £16,470  to  meet  payment  of  the  coupons,  £7,565  has 
been  transferred  to  redemption  fund,  and  £30  carried  forward. 

Eastern  Telegraph  Co.,  Ltd. — The  directors  recom- 
mend a  final  dividend  of  £1  5s.  per  cent.,  and  a  bonus  of  £2  per 
cent.,  making  a  total  distribution  of  7  per  cent,  on  the  ordinary 
stock  for  the  year  1913. 

Increase  Of  Capital. — It  is  stated  that  the  capital  of 
the  AUdays  and  Onions  Pneumatic  Engineering  Co.,  Ltd.,  is  to  be 
increased  from  £125,000  to  £275,000. 

Prospectus. —  West  Perm  Traction  Co. — This  week  there 
have  been  offered  in  London  $6,000,000  three-year  6  per  cent, 
secured  gold  notes  at  99  per  cent. 

Lisbon  Electric  Tramways,  Ltd. — A  final  dividend 

of  3  per  cent,  is  recommended  in  the  directors'  report,  making 
6  per  cent,  for  the  year.     £1,749  is  carried  forward. 

Dudley,  Stourbridge  and  District  Electric  Trac- 
tion Co.,  Ltd. — After  paying  a  dividend  of  4  per  cent,  for  the 
year  1913,  £75  is  to  be  carried  forward. 

Bombay  Electric  Supply  and  Tramways  Co.,  Ltd.— 

A  dividend  of  6  per  cent,  on  the  ordinary  shares  for  1913  is  an- 
nounced. 

City   of  Buenos   Ay  res  Tramways  (1904),  Ltd.— 

A  quarterly  dividend  of   H  per  cent,  is  announced. 

West  African  Telegraph   Co.,   Ltd.— Final  dividend 

4s.  per  share,  making  4  per  cent,  for  the  year. 


Vel.  74,     N".  1,903,  May  8,  lull.] 
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Electrical  Ipparatui  Co.,  Ltd. 

(The  direct  that  for  thi    pear  ended  31  i   Di  cember, 

i'i[  ;   thi   i  i  depreciation  and  £27SJ 

foi  writing  oil     ,    pel  cent   of  dei  i  loj ol  account  I  amount*  d 

07,187,   which,  aitei   deducting  d fee    and   pi 

i  |i  in  i  ii  pn  tin  e  i  imuted  to  have  acci  ued  to  thi   301  b  -1  uni  .  1919, 

.-in. I  paid  i"  the  old  c pan  ble   63,312, 

which  the  directors  recommend     bould  be  dealt  with  b 
lov*  i      i  'reference1  dividend  Eor  balJ  yeai  ended  ;;i  I  l  teceinbi  r, 
M  I  (alreadj   paid)   G439,  writing  di  iv  n  foi  mation  i        □       b 

60  i"  i  cent    6448,  placini    re  account  61  ,(|||lt.  di\  idend 

;ii  the  rate  of  i  pei  cenl  pei  annum  on  tbe  ordinal  ihares 
for  the  balf-year  i  tided  31  ii  December,  L913,  61,400,  leaving  to 

be  carried  forward  £24.     The  b pony's  sales  for  the  year 

under  review  bavi   increased  from  622,105  to  632,262  oi   16  per 

oent  ;  whil  i  the  net  profit,  before  paj at  of  direi  tor  -'  f(  es, 

has  increased  about  33  per  cent.  The  percentage  meres 
profit  would  have  appi  oached  mi  ire  clo  erj  to  the  percen 
increase  in  Bales,  but  for  a  large  amouni  of  new  development 
work  which  has  been  paid  for  out  of  revi  true,  Another  factor 
which  had  a  similar  bearing  was  the  establishment  of  branches 
in  Cardiff  and  Birmingham,  the  full  benefit  of  which  had  not 
been  fell  during  the  period  under  review.  The  directors  state 
that  the  company's  new  product  i  are  meeting  with  success,  and 

the  turnover  elTected  hy  (lie  var s  branch  offices  is  now  in- 
creasing in  a  satisfactory  manner.  The  directors  are  of  opinion 
that  the  turnover  and  profits  will  again  show  a  satisfactory  in- 
crease in  the  current  yeai 

We  are  informed  that  at  the  annual  meeting  of  the  company, 
held  at  vauxhall  Works.  South  Lambeth  Road,  on  27th  April, 
Mr.  E.  11.  Schattner,  who  presided,  after  commenting  upon 
the  satisfactory  nature  of  the  accounts,  explained  that  an  excep- 
tional amount  of  development  work  was  carried  on  during  L913, 
and  as  a  large  proportion  of  the  expenses  incurred  in  connec- 
tion with  same  was  due  to  importam  Improvements  introduced 
in  the  company's  standard  apparatus,  the  directors  considered 
it  desirable  to  pay  same  out  of  revenue.  Further,  their  tech- 
nical stall'  had  been  doubled  in  order  to  effect  more  complete 
supervision  of  their  manufactures  in  course  of  progress  and 
whilst  under  test.  They  would  in  the  future  reap  the  benefit 
of  their  progressive  policy,  and  their  present  staff  was  capable 
of  dealing  with  a  larger  turnover.  The  efforts  of  the  directors 
had  always  been  directed  towards  improvement  of  their  manu- 
factures, and  this  had  rne.t  with  appreciation  from  their  cus- 
tomers; the  remarkable  progress  that  the  Company  had  made 
during  the  past  seven  years  was  well  illustrated  by  a  chart 
shown. 

The  report  was  adopted. 


Stock    Exchange    Notices. — Applications    have    been 

made  to  the  Committee  for  a  special  settling  day  and  quotation 
in  : — 

Victoria  Falls  and  Trans.  Power  Co..  Ltd,— £659,000  5J  per  oent.  second 
mortgage  debentures,  serieB  "  B." 

And  for  an  official  quotation  in  ; — 

Calontta  TramSvays  Co.,  Ltd.— Further  issue  of  2.705  6  per  cent,  cumulative 
preference  shares  of  £5  fully  paid,  Nos.  47,290  to  50,000. 

A  special  settling  day  has  been  appointed  as  follows  : — 

Thursday,  May  21st.— Waygood  IR.)  &  Co.,  Ltd.— Further  Issue  of  15,000 
ordinary  shares  of  £1  each  fully  paid,  Nos.  135,001  to  150,000  and  15,000  6  per 
oent.  cumulative  preference  shares  of  £1  fully  paid,  Nos.  135,001  to  150,000. 

And  the  following  is  to  be  quoted  in  the  Official  List ; — 

Christohurch  (City  of).— Scrip  fully  paid  for  £100,000  4\  Electrio  Power  Dis- 
trict Loan. 

Consolidated  Diesel  Engine  manufacturers,  Ltd. — 

A  circular  has  been  issued,  dated  April  30th,  advising  shareholders 
that  after  the  issue  of  the  circular  on  March  6th,  giving  the  pre- 
liminary figures  of  the  valuation  by  Messrs.  Wheatley  Kirk,  Price 
and  Co.,  of  the  works  at  Ghent,  the  directors,  on  10th  ult.,  held  a 
conference  with  some  of  the  larger  shareholders,  when  the  outlines 
of  an  arrangement  for  the  provision  of  the  necessary  working 
oapital  were  considered.  Negotiations  for  the  carrying  out  of  this 
arrangement  were  thereafter  commenced,  and  are  still  in  progress. 
"The  delay  which  has  taken  place  in  completing  them  has  been 
unavoidable,  but  the  directors  hope  to  place  the  completed  scheme 
before  the  shareholders  at  an  early  date." 

Bridgwater    and   District  Electric    Supply   and 

Traction  Co,,  Ltd. — The  directors  report  a  steady  increase  in  the 
business  and  a  saving  to  consumers  by  the  introduction  of  the 
metal-filament  lamp.  Last  year  the  company  sold  nearly  a 
quarter  of  a  million  units,  most  of  which  was  for  lighting  ;  while 
their  power  load  now  consisted  of  50  motors.  The  company 
regarded  Bridgwater  as  the  cheapest  town  for  electricity  in  the 
West  of  England.  After  providing  for  debenture  and  other 
interest  charges  £<>93,  renewals  £139,  and  the  6  per  cent,  cumula- 
tive preference  share  dividend,  there  was,  including  the  amount 
brought  forward  from  the  last  account,  a  net  surplus  of  £t>52, 
which  was  carried  forward. 

Amalgamation. — It  is  announced  that  the  directors  of 
R.  Waygood  &  Co.,  Ltd.,  are  acquiring  the  entire  interest  of  the 
Otis  Elevator  Co.,  of  America,  in  the  Otis  Elevator  Co.,  Ltd.,  of 
London.  The  details  of  the  scheme  are  set  forth  in  a  circular 
which  has  been  sent  to  shareholders, 


Callender*  (able  and  Construction  Co.,  Ltd. 

a  balance  at  tb  '.   i>lu/» 

nd,  making  . 
■  I  .      1 1 ,  i  ■  ri    t  on  debi 

on  preferen  0;  appropi 

ol   building  .   plant  and  machinery,  ±'8,990;  .  □  for 

de] ation  of  office  furniture,  <'->',    ma 

d   to 
deal   with   this  a  .  follow  i      Divid 
the  rat    oi    L0  j □     pei    i  being 

November,    1913,  and  I         ncome  tax,   will  l>e  paid  <<n 

16th  May,  £17,500:  a  b<  per  share,  le  s  inoon 

£8,760;   carrying   forward    6124,591,      The 

qpinii  in  that 

the   balance  at    the   ci  year's  working  is  slightly 

than  that  of  191°,,  which  marked  ;i  record  in  the  hi 
of  the  company.  Thi  work  bopt  wen  kept  continuously 
during  the  I  botn 

at  home  ami  abroad,  but  tb  (  tho 

.in      1 1  ading  was  ttt  in  gem  ral 

all  classes  of  cables  inaniilael  up  d   m    Krith.      The  increased   n«) 

of  electricity  for  power  in  mills  and  factories  and  on  rail 
has  brought  important  ordei     tor  cable  mpany.     It 

appears  Likely  that  considerable  extensions  in  this  direction 
will  take  place  in  the  oeai  futun  Complete  arrangements 
have  been  made  to  deal  with  the  higher  voltages  and  increas- 
ing requirements  of  (his  branch  of  supply.  During  the  year  im- 
portant developments  bave  taken  place  in  regard  to  telephone 
work,  and  considerable  orders  have  been  executed  for  the  Colo- 
nies and  abroad.  On  January  1st,  1913  (1912?),  the  telephone 
system  of  this  country  passed  into  the  hands  of  the  Govern- 
ment, and  after  lengthy  negotiations  contracts  were  entered 
into,  in  November  last,  between  this  company  and  the 
(  leneral  Post  Otiice  by  which  much  of  the  telephone  develop- 
ment work  in  the  South  of  England  is  placed  in  this  company's 
hands.  These  contracts  have  already  resulted  in  important 
orders  for  the  laying  of  conduits  and  for  the  cables  required 
therein.  The  telephone  department  is  therefore  very  busy, 
both  in  the  factory  and  in  the  numerous  towns  in  which  active 
operations  are  proceeding,  and  there  is  every  prospect  of  con- 
tinued activity  during  the  present  year.  To  render  it  possible 
to  deal  efficiently  with  the  increased  work  thus  secured,  con- 
siderable additions  to  the  plant  and  some,  re-organisation  of 
the  existing  machinery  were  made  at  the  Erith  factory,  and 
much  of  the  cost  of  this  has  been  charged  to  repairs  and 
renewals  account.  Fresh  agreements  for  the  representation 
of  the  company  in  South  Africa  and  in  several  of  the  Soutb 
American  Republics  have  been  entered  into,  and  other  arrange- 
ments made,  for  the  extension  and  consolidation  of  the  com- 
pany's business  in  cables,  for  lighting,  power  and  telephones, 
and  in  rubber  wires.  _  The  Anchor  Cable  Co.  of  Leigh,  which 
is  controlled  by  this  company,  has  again  had  a  prosperous  year. 
The  sale,s  of  rubber  wires  and  cables  have  considerably  in- 
creased, and  as  in  the  previous  year,  the  directors  have  de- 
clared a  dividend  of  15  per  cent.,  besides  adding  considerably 
to  the  amount  of  undivided  profits.  The  labour  unrest,  though 
not  so  acute  as  in  the  previous  year,  continued.  The  engineer- 
ing department  had  no  active  trouble  with  its  men,  but  the 
after  effects  of  the  strikes  of  1912  gave  considerable  anxiety  to 
the  management.  As  usual,  all  machinery,  plant,  and  appli- 
ances at  the  factory,  and  upon  outside  contracts  at  home  and 
abroad,  have  been  thoroughly  maintained,  and  all  expenses 
in  so  doing  have  been  charged  against  the  year's  accounts. 
The  electrical  undertakings  in  which  this  company  hold  shares 
and  debentures,  are  making  steady  and  satisfactory  progress. 
The  use  of  electricity  for  power,  especially  in  the  manufactur- 
ing districts,  is  steadily  increasing,  and  the  company  has 
secured  a  large  amount  of  business  resulting  from  its  con- 
nection with  these  undertakings. 
The  meeting  will  be  held  on  May  14th. 


Eastern  Telegraph  Co,,  Ltd. 

The  accounts  for  the  year  ended  31st  December,  1913,  show 
that  the  revenue  amounted  to  £1,40*2,844,  from  which  is  de- 
ducted £562,953  for  the  ordinary  expenses,  and  ±'122,265  for 
expenditure  relating  to  maintenance  of  cables.  Sundry  differ- 
ences in  exchange,  income  tax  payable  abroad,  and  interest 
on  temporary  loans,  leave  a  balance  of  £777,626,  plus  £26,382 
brought  from  the  preceding  account,  making  a  total  available 
balance  of  £804,008.  After  providing  for  income  tax  payable 
in  England,  interest  on  mortgage  debenture  stock,  and  divi- 
dends on  the  preference  stock,  which  in  all  absorb  £168,321, 
there  remains  a  balance  of  £635,687,  out  of  which  the  directors 
have  placed  £330,000  to  the  general  reserve  fund,  and  have 
paid  three  interim  dividends  of  li  per  cent,  each  on  the  or- 
dinary stock,  aggregating  £150,000.  The  directors  recommend 
a  final  dividend  on  the  ordinary  stock  of  Li  per  cent,  and  a 
bonus  of  2  per  cent.,  amounting  altogether  to  £130,000,  making 
a  total  distribution  of  7  per  cent,  for  the  year.  It  is  proposed 
to  carry  forward  £26,687.  The  important  renewals  to  the  Eed 
Sea  and  Indian  Ocean  cables  have  been  carried  out,  and  the 
new  cables  between  Suez,  Aden  and  Colombo  have  been  suc- 
cessfully laid.  Additional  cables  have  also  been  laid  by  the 
Eastern  Extension  Co.  between  Colombo,  Penang,  Singapore 
and  Hong  Kong,  and  a  new  alternative  route  via  Colombo, 
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is  thus  added  to  the  system.    Tlie  tariffs  between  Europe  and 
J  long  Kong,  Ghinaj  Japan,  Straits  Settlements  and  the  Dutch 
Indies  were  considerably  reduced  on  1st  September.    By 
arrangement  with  the  Indian  Government  and  the  Adminis- 
trations interested  in  the  Indo-European  route,  the  tariff  be- 
0    BuTOpe   and    India,    liurinah    and    Ceylon    has   been    re- 
duced  from  '2s.  to  Is.  8d.  per  word   as  from    1st   May.       The 
stance  of    "week-end"    telegrams   has   been   extended    to 
additional  countries  and  the  regulations  relating  thereto  have 
In  en   simplified.    The    Bight   Hon.   Lord   Inebcape   has   been 

appointed  to  the  board. 


Hastings  and  District  Electric  Tramways  Co.,  Ltd. 

The  directors  reported  that  for  the  year  ended  December  31st, 
1913,  there  was  an  increase  in  the  traffic  receipts  of  £3,688, 
mainly  due  to  the  improved  weather  conditions.  The  expendi- 
ture shows  a  net  increase  of  £2,642,  caused  by  the  enhanced 
<l,  and  by  certain  extra  renewals  <<(  power  house 
and  car  equipments,  etc.  The  revenue  account  of  this  com- 
pany, after  crediting  reo  ipte  from  the  statutory  company, 
±'18,505,  and  debiting  administration  expenses,  ±1,339,  shows 
a  balance  of  £17,166,  plus  £3,051  brought  forward,  and  de- 
ducting £10,390  for  interest  charges,  there  remains  an  avail- 
able sum  of  £9,827.  An  interim  dividend  of  3  per  cent,  on  the 
preference  shares  was  distributed  in  October  last,  and  it  is 
now  proposed  to  pay  a  final  dividend  of  3  per  cent,  making 
the  full  ti  per  cent,  for  the  year.  There  is  to  be  ±'-2,990  trans- 
!  to  depreciation  account  (making  it  £25,000)',  ±1,000  is 
to  be  written  off  the  suspense  account,  and  ±1,037  carried 
forward. 

"  As  announced  at  the  annual  general  meeting  last  year,  the 
bill  promoted  by  the  company  for  the  substitution  of  over- 
head traction  for  the  Dolter  system  on  the  front  line  was 
thrown  out  by  the  House  of  Ixirds.  As  the  Board  of  Trade 
had  in  the  meantime  condemned  the  Dolter  system,  it  was 
aiy  to  fmd  some  other  means  of  carrying  on  the  service 
in  that  part  of  Hastings.  After  the  most  careful  consideration 
the  board  decided  to  adopt  the  Tilling-Stevcns  petrol-electric 
system,  and  an  order  has  been  placed  for  the  conversion  of 
the  17  cars  required  for  that  purpose;  six  of  these  have  been 
delivered  and  are  in  use,  the  remainder  being  promised  for 
delivery  before  the  beginning  of  the' summer  season.  The 
Dolter  system  has,  in  the  meantime,  been  finally  abandoned, 
and  the  studs  physically  disconnected.  To  meet  the  cost  in- 
volved your  directors  bave  made  financial  arrangements  which 
they  hope  will  obviate  the  necessity  of  any  fresh  issue  of 
capital." 

The  annual  meeting  was  held  on  Tuesday,  at  1.  Quepn  Vic- 
toria ,  Mr.  George  Kitchin  presiding. 

The  Chairman  said  that  at  the  last  meeting  he  said  that 
as  a  result  of  their  bill  being  thrown  out  the  position  was 
acute.  The  bill  was  dead,  and  with  it  the  prospect  of  sub- 
stituting the  only  really  <  fficient  and  economical  system  that 
they  knew  of  that  could  be  adopted  in  place  of  the  stud 
system.  Further,  they  bad  been  notified  by  the  Hoard  of 
Trade  that  in  September  they  would  call  upon  them  to  cease 
using  the  stud  system.  They  had  taken  time  by  the  forelock, 
and,  as  a  preliminary  to  "the  placing  of  their  ease  before 
Parliament,  had  discussed  with  their  consulting  engineers  all 
other  known  schemes  of  electric'  traction,  and  had  received 
from  Messrs.  Kincaid  Waller,  Manville  and  Dawson  a  report 
upon  tiie  subject  of  these  possible  alternatives.  This  report 
was,  however,  mainly  theoretical;  and  when  the  decision  of 
Parliament  was  known  it  became  urgently  necessary  for  them 
to  have,  further  and  more  exact  particulars  as  to  the  possible 
methods  of  getting  round  the  difficulty  which  confi 
them.  In  July  their  engineers  were  in  a  position  to  definitely 
advise  them  as  to  the  various  alternatives;  and  after  careful 
enquiry  they  decided,  subject  to  the  approval  of  the  Board 
of  Trade,  to  instal  the  Tilling-Stevens  petrol-electric  system 
on  the  front  line.  Before,  however,  that  decision  could  be 
carried  into  effect,  there  were  numerous  technical  difficulties 
to  be  overcome.  For  instance,  owing  to  the  fact  that  they 
had  a  3ft.  Gin.  gauge,  and  tl  uently,  their  cars 

narrow  compared  with  those  in  use,  for  instance,  in  London, 
it     was     found     t]  tal,    as    the    contractors    had 

wished,  a  40  horse-power  engine,  and  it  was  only  by  a  great 
deal  of  very  ingenious  scheming  that  it  was  found  possible  to 
get  a  30  hi  quipment  with  the  necessary  machinery 

on    to   the   ear-;   at   all.      In    devising   these   anai    ■<  mi.  nl:     their 
consulting  engineers  received  every  assi  tana    from   the  con- 
NY.  A.  Stevens  and  Co.;  but  some  vah 
oily  lost.    Eventually  a  car,  Converted  for  the 
purpose   of    the   new    system,    was   delivered    in    Hastings   and 
inspected  by  the  Board  of  Trade  on  January  15th  last.     "Wit  1 1 
certain   slight  modifications   it   was   approved)   and    the   pro- 
t.    which    contemplated    four    cars    only,    was 
shortly  afterward  er  the  whole  of  the  require- 

ments of  the  front  line,  namely,  17  cars.  The  number  might 
seem  large,  hut  it  was  not  so  when  they  bore  in  mind  that 
had  to  run,  aft-er  they  left  the  front  line  ;it  lln-f- 
ings.  a  through  service  by  mean--  of  the  overhead  system  to 
Bexhill    an.  they   ran    a    three   or   four 

minutes'  service  in  the  "busy  season  on  the  front  line,  it  was 
necessary  that  their  fleet  of  cars  should  be  adeqnatt  for  the 
purpose.  The  route  was  the  most  important  and  valuable  of  the 
whole  system,  and  anything  that  involved  its  even  temporary 


disuse  w'ould  be  both  a  calamity  to  the  company  and  a  cause 
of  lb  I        inconvenience  to  the  inhabitants  of  Hastings 

and  Bexhill.     Fortunately  for  them  the  Board  of  Trade  held 
its  hand  for  a  time,  so  far  as  ordering  the  cessation  of  the 

J  loiter    system    v  .i  ;    and    he    wished    to    say    that 

throughout  this  difficult  period  the  Board  of  Trade  bad  treated 
lb.  company  with  the  greatest  courtesy  and  consideration. 
To  this,  indeed,  was  due  the  fact  that  when  it  finally  be- 
i  Ming  the  cars  on  the  surface  con- 
tact system,  they  had  four  of  the  converted  petrol-electric 
cars  ready  to  take  up  a  shuttle  service  between  the  Memorial 
and  Bopeep.  Tin  \  had  now  six  cars  m  service,  and  Messrs. 
W.  A.  Stevens  were  under  contract  to  deliver  the  remain- 
ing II  by  the  middle  of  July,  winch  was  practically  the  begin- 
ning of  the  busy  season.  The  cars  which  they  had  were  run- 
ning satisfactorily,  but  they  had  not  been  in  service  a  suffici- 
ent length  of  tune  to  enable  them  to  say  what  the  running 
tost  was  going  to  be.  That  it  would  be  more  than  that  of 
the   1  loiter   syMeni    tin.  nod,   but  every  effort   would 

be  made  to  reduce  it  to  a  minimum.  As  was  to  be  expected, 
some  of  the  good  folks  in  Hastings  had  been  exciting  them- 
selves because  there  was  noise  in  connection  with  the  chang- 
ing of  gear  and  running  on  the  lower  speeds,  and  because  the 
smell  of  petrol  was  perceptible  m  the  cars.  Put,  after  all, 
i]  was  not  possible  to  satisfy  everyone,  and  as  the  Corpora- 
tion of  Hastings  had  decreed  that  the  overhead  system  was 
not  to  be  used  on  the  front  line„  the  board  had  had  to  do 
what  if  could,  m  the  shareholders'  interests  and  those  of  the 
public,  to  provide  an  efficient  substitute.  Thej  wished  to  give 
Hastings  the  be,st,  but  as,  to  their  regret,  thej  would  not 
have  it,  they  must  needs  be  content  with  what  they  were 
allowed  to  give  them.  Turning  to  the  financial  aspect  of  the 
matter,  the,  board  had  decided  to  place  to  a  suspense  account 
the  cost  of  the  bill — amounting  to  very  nearly  £'j!,000 — also  the 
cost  of  the  conversion  of  the  cars,  which  they  estimated  at 
something  under  £12,000,  with  the  intention  that  the  item 
should  be  written  oil'  from  time  to  time  as  the  occasion  might 
oiler,  lie  was  phased  to  say  that  they  had  made  arrangements 
for  financing  this  expenditure,  at  any  rate'  for  the  present, 
which  were  of  a  satisfactory  nature;  and  which  they  hoped 
would  enable  them  to  avoid  the  issuing  of  further  capital.  This 
expenditure  could  not,  in  their  opinion,  be  properly  charged 
to  capital  account,  inasmuch  as  it  was  a  replacing  of  one  asset 
which  bad  ceased  to  exist  by  another.  With  regard  to  the 
ints  he  thought  they  would  agree  that  they  were  more 
satisfactory  than  those  which  the  board  fast  year  placed  be- 
fore them.  There  had  been  a  fair  increase  in'  the  traffic 
receipts,  amounting  to  ±'3,638,  principally  due  to  the  fact  that 
last  summer  they  had  brilliant  weather  as  compared  with  the 
same  season  of  19l2.  This  increase  of  receipts,  however,  had 
involved  increased  expenditure.  In  carrying  530,000  passen- 
gers in  excess  of  19T2,  they  had  to  run  67,000  more  car  miles; 
and  while  the  traffic  receipts  per  car  mile  increased  from 
9.3ld.  to  9.49d.,  the  expenses  increased  from  6.43d.  to  6.58d. 
There  was  an  increased  expenditure,  at  the  power  house  of 
£1,500  or  thereabouts,  largely  due  to  the  increased  number 
of  units  generated  to  provide  energy  for  the  increased  mile- 
age, though  the  enhanced  average  price  of  coal — winch  cost 
0.51Sd.  per  unit  as  against  0.495d.  per  unit  for  1912 — also 
contributed  to  the  result.  In  this  latter  respect  he  was  hope- 
ful that  an  improvement  would  be  shown  during  the  current 
year — the  price  of  coal  having  given  way  somewhat.  They 
were  carrying  forward  a  much  less  sum  this  year  than  last. 
On  the  other  band,  last  year  they  added  nothing  to  their 
reserve  for  depreciation,  but  took  from  that  reserve  £1,990. 
This  was  now  being  made  good,  and  a  further  ±1,000  added. 
At  this  time  last  year  also,  they  were  in  the  dark  as  to  what 
might  happen  in  the  near  future.  They  were  faced  with  the 
danger  that  they  might  be  compelled  to  cease  running  on  the 
I '.Iter  system  before  they  had  had  time  to  provide  a  substi- 
tute; and  they,  therefore,  thought  it  necessary  to  carry  for- 
ward a  considerable  sum.  Fortunately  that  contingency  was 
avoided,  and  therefore  they  thought  it  sufficient  to  carry  for- 
ward only  ±1,036.  In  view  of  the  financial  arrangements  to 
which  he  had  referred,  and  of  the  uncertainty  which  at 
present  existed  as  to  the  working  cost  of  the  petrol-electric 
system,  it  was  quite  possible  that  the  board  might  think  it 
advisable  not  to  pay  an  interim  dividend  OD  the  pn  ference 
shares  m  the  autumn.  lie  did  not  wish  them  to  misunder- 
stand him.  He  did  not  say  that  the  dividends  on  the  pr. Tor- 
hares  would  not  be  paid  in  full  when  the  \  ear's  accounts 
came  to  be  made  up.  He  only  wished  to  notify  them  before- 
hand in  order  that  should  they  not  receive  an  interim  divi- 
dend they  might  not  be  unnecessarily  alarmed.  Their  illa- 
tions wiili  tin  corporation  remained  fairly  amicable,  and  he 
was  glad  to  say  that,  in  the  opinion  of  those  be  I  qualified  to 
judge,    th.-e  i    decided     lining  of   the    dry    bones    mi 

Hastings.  I  'Hi  in.  tb.  la  i  twelve  months  the  corporation  had 
taken  several  important  steps  in  a  forward  direction,  which 
while  involving  considerable  expenditure,  should  have  the 
for  the  town  and  the  inhabitants. 
In  added  prosperity  (hat  might  accrue  from  this  policy  of  the 

a,    they   might    In  I]  ipate.      Meanwhile    the 

traffic    on    the    iinreiiiuneral  i    i  I       i    of    their    line — that    to 

Cooden    Hay  -wa  [,   and   they   still   hoped  that   even- 

tually this  part  of  the  system  would  at  least   pay  its  way.     In 
concl  '  ped  that  tiny  would  prove  to  have  surmounted 

the  worst  of  their  difficulties,  and   t"  be  at   the  beginning  of 
a  progressive  and  more  prosperous  scries  of  years. 

Mr.  J.  0.  Williamson  seconded  the  motion,  and  the  report 
was  adopted  unanimously. 


Vol.  71.    No.  1,90:2,  May  h,  iyi  i. 


TMK    BSLBOTRIOAL    REVIEW. 


kalffoorlic  Bleotrlo  Tower  and  Lighting1  Co.,  Ltd. 

The  annual    mfietina 

M E.G.,  Mr,  Edward  Pope  pre 

1  in'  Chairman,  in  propi    in    the  adoption  ol  the  n  i 
l  ,i  1 1     Re'     p    760),  dealing  brsl   w  ith  the  balance  obee! 
thai  "ii  the  debit  ride  there  ■  as  n<   literal □  the  <  opitaJ  t> 

it  or  in  i  h.  J.  In  ni  in ,  i    ii       1 1 i   .  i   r  depreciation  and 

n  in  >a al  i  had  been  increa  tl  to  £41,000      thai  m sj   tbi  .   bad 

In  i'm   pn'\  iouslj    informed  hod   been  spent    in   tin    i  pan 

bu  ni'         ■  "i  it  in  renew  al  .  mo  I  of  it  in  new  pis  at  t  od 

machinc,rj      During  the  last  six  years  £62,120  had  bfeen  spent 

a   plant,   new   machinery  and  equi] ni,  a     urn  large) 

ih. in  the  whole  debenl issue.     In  the  same  period    £66,500 

1 1 ,n  I  been  paid  in  dividends.    He  waa  pointing  oul  thoa 
bi  cau  ie  he  bad  been   informed   thai   some  of  thi  tr  debenl 
liiililn    con  ddered  thej  should  have  already  provided  b  fund  for 
the  redemption  ol  the  debentures.     II  thej   would  caimlj   son 
sicl.,1  the  information  he  had  given  them  he  thought  they  would 
be  reassured.    The  Company's  position  was  thorough!}   sound 
both  financially   and    industrially,   and   having  now  provided 
the  new   plant  necessary,  the  directors  would  take  the  ni 
iteps  in  provide  for  the  debentures.    On  the  credil 
of   the   balance    sheet   (here    was  an    item    of  £7,629   sundry 
debtors  including  payments  in  advance.    The  payments  made 
in  advance  wire  small,  and  the  hulk  of  the  sum  was  money 
due    m  the   ordinary  way  of  business   for   current   supplied. 
Nearly   the   whole  of  that  had  been  paid,  and  the   manager 
had  reported  that  he  considered  the  small  balance—under  £100 

i  .  good,  and  would  be  paid.  The  speaker  referred  to  the 
item  "1  £850  for  directors'  lees.  Those  fees  wore  fixed  hy  the 
Articles  of  Association.  The  maximum  number  of  directors 
permitted  by  the  Articles  was  seven,  and  the  minimum  three. 
In  the  early  days  of  the  Company  they  had  seven  directors, 
and  the  lees  amounted  to  over  £2,000  per  annum.  As  oppor- 
tiiiniN  occurred  the  number  was  reduced  to  three.  A  resolu- 
tion for  Hie  reduction  of  the  directors'  lees  would  he  out  of 
onler,   because   it  amounted   to  a  proposal   to  alter   the  Articles 

of  Association.  As  regarded  the  genera]  position,  there  were 
three  classes  of  shareholders  interested  in  that  company,  and 
the  first  were  the  debenture  holders.  They  were  not  partners, 
but  creditors  of  the  company.      The,  company  were   debtors 

to  them  for  money  lent,  and,  as  prudent  men,  the  directors 
must,  be  prepared  to  settle  with  them  when  the  day  arrived. 
The  money  they  lent  had  been  spent  in  improving  their 
security.  The  other  two  (lasses  of  investors  were,  partners 
owning  the  business — the  preference  and  the  ordinary  share- 
holders. The  preference  shareholders,  who  were  the  back- 
bone of  the  business,  were,  he  knew,  not  well  pleased  on 
that  occasion  that  their  dividend  was  reduced  to  4  per  cent., 
hut  he  hoped  they  would  agree  that  the  directors  were  doing 
the  right  thing  in  conserving  the  company's  money  at  the 
present  time.  Their  interest  had  always  been  the  first  con- 
sul.'ration  of  the  directors  in  the  past.  They  had  always 
looked  upon  the  preference  shareholders  as  being  the  back- 
hone  of  the  enterprise.  They  had  received  as  dividends 
£71,8110  in  cash  out  pf  a  total  sum  paid  of  £73,800.  They  had 
also  received  as  dividend  £37>500  in  ordinary  shares,  and  he 
trusted  they  would  not  now  object  to  the  company's  position 
being  strengthened  for  the  special  purpose  of  being  in  a 
strong  position  to  deal  with  the  debentures.  They  had  lost 
something  in  dividend,  but  he  hoped  they  would  be  in  a 
measure  recompensed  later  by  the' strong  financial  position 
of  the  company,  which  would  restore  confidence  and  thereby 
produce  a  legitimate  appreciation  in  the  price  of  their 
shares.  When  the  debentures  had  been  entirely  paid  off, 
or  the  amount  outstanding  greatly  reduced,  there'  would  be' 
he  hoped  and  believed,  a  time  when  even  the  holders  of  the 
ordinary  shares  would  get  a  satisfactory  dividend.  If  any 
criticism  was  offered  to  that  forecast  it  would  probably  be  by 
the  pessimist,  who  would  say  that  the  Kalgoorlie  goldfield's 
would  be  dead  before  they  could  do  all  this.  Without  pre- 
tending to  see  any  further  into  the  future  than  any  other 
of  experience,  he  ventured  to  think  that  the  Kalgoorlie 
goldfield  would  be  requiring  a  great  amount  of  power  for  a 
Ion-  time  to  come.  The  falling-off  in  profit  last  "year  should 
not  be  read  as  a  sign  that  they  were  drawing  near  the  end 
of  their  profitable  period.  He  had  given  the  matter  much 
serious  thought,  and  he  believed  that  by  constant  care  and 
watchful  attention  they  would  continue,  to  make  some  modest 
profit  for  many  years  to  come.  He  was  glad  to  be  able  to 
tell  them  that  the  present  year  had  started  better  than  last. 
The  amount  of  gross  profit  at  Kalgoorlie  for  January,  1913, 
was  £1,271;  this  January  it  was  £1,376;  an  increase  of  £105' 
For  February,  1913,  the  figures  were  £1,354,  this  February 
£1,702;  an  increase  of  £348;  while  for  March  this  year  the 
figures  were  £2,150  against  £1,521  for  the  corresponding 
month  in  1913;  an  increase  of  £629.  Thus  there  had  been 
an  improvement  in  the  gross  profit  in  the  quarter  of  £1,082. 
That  increase  was  partly  due  to  new  contracts,  and  partly  to 
improvement  in  economy  in  the  working  of  the  plant,  result- 
ing from  the  large  expenditure  on  new  plant  and  from  the 
forethought  bestowed  upon  it.  That  seemed  to  indicate  that 
their  profits  might  be  again  as  good  as  they  had  been  in 
past  years.  During  the  time  they  had  had' control  of  the 
company  they  had  built  up  the  business  from  the  state  of 
being  a  paper  proposition  to  being  a  successful  enterprise 
with  an  average  net  profit  of  about  £20,000,  and  while  they 
retained  the  confidence  of  the  shareholders,  thev  believed 
they  could  keep  the  company  in  the  path  of  prosperity. 


Mr.  I 
Mr,   Ono 
the  deb<  ' 

ii'  ni, i    i   i 

'I  he    I  lHAIRM 

I 

thej    would   and  iu 
bill    iii    the    mam    i  b 

d  happen   thai   manufa 
in  ih,    i"  alt  of  i I    bi 

Mr.     I  i  holders, 

pointed    out   thai    the   eompai  uino  iu 

prefen  m 

hi  nig    paid    in 

' 
arrange 

time.    It  must 
be  remi  cohered  thai   ~  bile  they  had  160,000  prei 
they  had  also  100,000  oul,  and  anything  ol  that  kind 

migbl  be  up  el  bj  thi  ordinal  \ 
again  take  the  mailer  into  consideration  and  the  shareholders 

might   n    i    b    ured    thai    then    i 

the  matter  m  a   way  that  would   bi  5    to  the 

whole  of  the  shareholders. 
The  report  was  adopted. 


Willans  &  Robinson,  Ltd. 

Mu.  J.  C.  PEACHB  presided  at  the  annual  meeting,  held  on 
April  30th,  al  Rugby,  \fter  referring  to  the,  financial  result 
I  ee    I'll'.    REV.    p.    709)    and   the   payment  of  a  dividend  of 

10  per  cent,  on  the  small  ordinary  capital,  lie  said  that  the 
depreciation  had  not  been  written  off  the  Rugby  plant  and 
premises  as  it  was  not  considered  uecessarj  m  view  of  the. 
moderate  figure  at  which  they  stood  m  the  balance  - !■<  <  t  m 
consequence  of  the  recent  reduction  of  capital.  Stocks  had 
been  gone  through  and  written  down  as  necessary;  all  lia- 
bilities on  outstanding  work  had  been  well  covered  "by  a  large, 
sum  spe.nt  out  of  revenue  on  renewals  and  efficient  upkeep 
of  the  works  plant.  The  loan  from  the  bank  had  been  re- 
duced by  £5,000.  The  three  months'  strike  in  the  foundry 
had  adversely  affected  production  in  other  departments,  be- 
sides causing  direct  loss  of  orders  for  castings  from  oul 
customers  who  depended  on  quick  and  regular  delivery.  Some 
thousands  of  pounds'  worth  of  business  was  lost,  but  custo- 
mers were  now  returning  to  the  company.  The  damaging 
effect  upon  the  whole  business  of  sudden  stoppage  in  one  de- 
partment resulted  in  loss  of  orders,  which  meant  loss  of 
employment  for  workmen.  During  the  year  there  had  been  a 
good  volume  of  turbine  work  and  a  large  increase  in  the 
volume  of  Diesel  engine  work— that  was,  during  1913  the  out- 
put of  Diesel  engines  had  exceeded  that  of  1912  by  some  50 
per  cent.  One  gratifying  feature  of  the  Diesel  engine  business 
was  that  (he  orders  received  were  largely  composed  of  repeat 
orders  from  people  who  had  already  installed  Willans  Diesels. 
But  for  the  high  price  of  fuel  oil  during  the  past  year  in  this 
country,  the  sales  in  England  would  have  been  better  than 
they  were.  A  large,  portion  of  the  sales  had  been  for  export. 
The  company  now  held  a  strong  position  in  the  Diesel  engine 
business.  Apart  from  turbines  and  Diesel  engines,  which  still 
formed  the  largest  portions  of  the  business  of  the  company, 
there  were,  other  lines  of  manufactures,  more  recently  intro- 
duced, that  were  now*  steadily  becoming  a  regular  part  of  the 
business,  and  were  promising  favourable  results.  Mr.  Harry 
Barber  was,  in  April  last,  appointed  a  director. 

Mr.  Barber  seconded  the  adoption  of  the  report,  and  this 
was  unanimously  agreed  to. 

Mr.  J.  C.  Peache  was  re-elected  a  director,  and  a  fee  of 
£250  was  voted  to  Mr.  Harry  Barber  for  his  services  during 
1913.  It  was  resolved  that  the  total  annual  remuneration  of 
directors  (other  than  the  managing  director)  be  at  the  rate 
of  £1,200  per  annum,  payable  quarterly,  to  be  divided  as  they 
themselves  might  determine. 


Paignton  Electric  Supply  Co.  Ltd. 

The  annual  meeting  was  held  on  Monday.  Mr.  W.  -T.  Ham 
presiding.  The  report  of  the  directors  stated  that  on  the 
revenue  account  the  trading  showed  a  profit  of  £1,452,  and 
from  this  £508  was  taken  for  depreciation  and  627  towards 
reduction  of  the  debenture  suspense  account,  leaving  a  \ 
profit  of  £916.  Debenture  interest  required  £375,  and  interest 
on  temporary  loan  and  truck  interest  amounted  to  AT  II.  The 
net  result  was  that  the  balance  against  the  net  revenue  ac- 
count stood  at  the  end  of  the  year  at  £491,  againsl  £888  at 
the  commencement  of  the  year,  thus  showing  a  net  profit  on 
the  year  of  £397,  which  the  directors  considered  was  highly 
satisfactory.  They  look  forward  to  the  next  year  being  a  re- 
cord one,  and  also  to  the  near  future,  when  a  dividend  would 
lie  declared.  The  sale  of  electricity  increased  from  £2,695  for 
1912  to  £3,128  for  1913. 

The  Chairman  said  that  they  had  had  a  year  of  great  sue 
The  only  drawback  was  that  they  had  overstepped  the  capital, 
and  had  to  pay  interest  on  a  loan  of  £3,000.    The  report  was 
adopted. 
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1 11  i ted  Hiver  Plate   Telephone   Co.,    Ltd.  —  The 

directors'  report  shows  that  for  the  year  ended  December  Blst, 
1913,  the  gross  receipts  in  sterling-  in  the  River  Plate  were 
£699,648.  Deducting  expenses  in  Argentina  and  Loudon,  deben- 
ture interest,  dividend  on  preference  shares  and  interim  dividend 
on  ordinary  shares,  and  adding  interest  on  investments,  transfer 
fees,  &o.,  and  the  fuoi  of  £6,806  brought  forward,  there  remains 
an  available  balance  of  £119.367,  After  making  the  appro- 
priations shown  in  the  accounts  the  directors  recommend 
that  a  final  dividend  of  5  per  cent,  be  paid  on  the  ordinary 
share  capital  of  the  company,  making,  with  the  interim  dividend 
paid  on  November  1st  last,  a  return  of  8  per  cent,  for  the  year, 
free  of  income-tax,  and  that  £0,357  be  carried  forward.  The 
business  continues  to  make  sound  progress,  and  the  outlook  is 
satisfactory. 

West  African  Telegraph   Co,,   Ltd.— The  directors' 

report  for  1913  states  that  the  r,  venue  was  £45.915,  from  which  is 
deducted  £17,350  for  the  ordinary  expensef,  and  £12.311  for 
expenditure  relating  to  maintenance  of  cables,  sundry  differences 
in  exchange  and  income-tax  abroad,  leaving  a  balance  of  £16,253, 
plus  £94  brought  forward,  making  a  total  available  balance  of 
£16,34S.  £1,038  bad  been  provided  for  income-tax,  £ii,000  trans- 
ferred to  general  reserve  fund,  'and  an  interim  dividend  of 
2  per  cent.,  absorbing  £4,<>22,  was  paid  on  December  1st.  The 
directors  recommend  a  final  dividend  of  2  per  cent.,  making  4  per 
cent,  for  the  year,  £06  beiDg  carried  forward.  The  directors  record 
with  deep  regret  the  death  of  Mr.  Robert  Kaye  Gray,  who  had  been 
a  director  of  the  company  from  its  inception. 

Iceland. — It  is  reported  from  Copenhagen  that  the  sub- 
scription of  shares  in  the  new  company  which  is  being-  formed  for 
the  purpose  of  'harnessing  the  Jettifos,  Iceland,  is  making  very 
good  progress,  and  large  sums  have  already  been  subscribed  by 
Danish  and  Norwegian  financiers.  It  is  intended  to  erect  a  large 
manufactory  for  the  production  of  "  Norge  Salpeter,"  or  nitrates 
similar  to  those  at  Rjukan,  although  the  methods  to  be  employed 
for  the  manufacture  are  said  to  be  new. 

Reduction    of    Capital. — The  Calmon  Asbestos  and 

Rubber  Works,  Ltd.,  and  Reduced. — A  petition  for  the  confirmation  of 
the  reduction  of  the  capital  from  £50,000  to  £6,001  8s.,  has  been 
presented,  and  will  be  heard  on  May  12th. 

Potteries   Electric  Traction  Co.,  Ltd.— A  dividend 

of  3 J  per  cent,  for  1913  is  announced. 


STOCKS    AND    SHARES. 


TueBday  Evening. 

The  Budget,  by  the  time  this  paper  appears  on  Friday,  will  have 
loBt  the  immediate  freshness  of  its  interest  ;  but  to-day,  Tuesday, 
discussion  of  its  provisions  has  been  the  principal  source  of  Stock 
Exchange  attention.  Upon  prices  the  immediate  effect  was  dulness 
in  Consols  and  other  gilt-edged  securities,  since  the  additions  to 
the  taxations  of  wealth  militate  against  stocks  and  shares  which 
bear  comparatively  low  rates  of  interest.  So  far  as  the  electrical 
descriptions  are  concerned,  the  Budget  has  had  practically  no 
effect  at  all,  for  such  issues  as  4  per  cent.  Debenture  stocks  and 
the  like  are  too  well  held  for  their  quotations  to  be  affected  in  any 
direct  manner. 

Market  dispositions  continue  to  move  mercurially,  according  to 
the  rise  and  fall  of  the  political  barometers  at  home,  as  affecting 
Ulster,  or  abroad,  as  concerned  with  Mexico  and  Brazil.  The 
impression  grows  that  a  middle  way  will  be  found  through  the 
Ulster  tangle,  and.  accordingly,  more  confidence  is  felt  in  the 
domestic  outlook.  The  muddle  in  Mexico  is  also  conceived  to  be 
a  shade  less  involved  than  it  was  at  the  end  of  last  month,  and 
this  sentiment  is  reflected  in  substantial  rallies  from  the  slump  in 
the  various  Mexican  utility  stocks  and  shares. 

Home  Railway  stocks  recovered  smartly,  on  the  olive-branch 
speech  of  Mr.  Winston  Churchill  a  few  days  ago  ;  but  prices  sagged 
back  again  to  some  extent,  because  of  the  heaviness  of  Coneols. 
However,  the  Undergrounds  recovered  a  little  from  their  previous 
flatness,  and  Metropolitans  went  up  1,  Districts  |,  and  Central 
London  Assented  Deferred  gained  a  point.  The  Underground 
Electric  Railways  group  shared  in  the  improvement,  but  the 
advance  wbb  difficult  to  sustain,  and  there  has  been  a  relapse  from 
the  best.    The  company's  £10  shares  are  ,',  better  on  balance. 

The  District  Railway,  with  its  usual  commendable  enterprise,  is 
reserving  special  coaches  for  eearon-ticket  holders  :  and  this  should 
not  only  conduce  to  the  comfort  of  the  present  travellers,  but 
ought  to  have  the  effect  of  increasing  largely  the  numbers  of 
those  applying  for  season  tickets  on  this  line.  Many  people  have 
felt  that  it  was  useless  to  take  out  a  season  ticket,  especially  firBt- 
class,  when  they  knew  that  they  would  probably  be  nnable  to  find 
room  in  carriages  into  which  trooped  third-class  ticket-holders 
who  paid  excess  without  demur,  but  kept  their  seats,  when 
inspectors  appeared. 

British  Electrio  Traction  EJ  per  cent.  Preferred  stock  eased  off  to 
89J.  We  understand  that  the  board  are  not  unfriendly  to  repre- 
sentations which  have  been  made  to  them  in  regard  to  a 
re-organieation  of  the  present  split-up  capital  account,  and  it  may 
be  that  a  care/ully-devieed  plan  for  grouping-  the  issues  into  fewer 
stocks  will  be  forthcoming  this  summer. 


Electricity  supply  shares  hold  their  ground  with  noticeable 
steadiness.  City  Lights  have  recovered  to  16 ;,  and  Westminster 
Ordinary  are  better  at  8".  Mr.  H.  B.  Renwick's  scheme,  defeated 
though  it  stands  at  present,  is  quite  likely  to  form  the  basis  of 
some  kind  of  compromise  between  the  various  interests  in  the 
London  supply  industry  ;  and  it  seems  to  be  plain  enough  that  the 
question,  as  a  whole,  is  not  going  to  be  allowed  to  drop.  Some 
plan  of  unification  will  be  evolved  ;  and  the  various  pattiep,  after 
the  excitement  of  the  withdrawing  of  the  recent  Bill,  are  taking 
breathing  space,  and  stock  of  the  situation,  pending  the  next 
definite  move  by  one  section  or  another. 

Mexican  securities,  as  already  stated,  have  undergone  a  sharp 
change  for  the  better,  but  the  improvements  registered  this 
week  wipe  out  only  a  part  of  the  heavy  losses  recorded  in  our  last 
issue.  Events  in  Mexico  appear  to  be  working — by  devious  ways 
and  with  many  impediments — towards  the  rapprochement  of  that 
country  and  the  United  States,  because  frienoly  offers  made  from 
outside  sources  in  the  cause  of  mediation  are  evidently  acceptable 
to  both.  Meanwhile,  private  property  appears  to  be  respected  in  a 
manner  which  evokes  a  mild  degree  of  surprise  from  those  who 
know  what  Mexican  soldiers  are,  and  who  include  the  present 
fighting  forces  under  the  single  term  of  brigands.  Up  to  the 
present,  little  damage  has  been  done,  so  far  as  reports  have  reached 
this  country,  to  the  undertakings  in  which  foreign  capital  is 
invested.  The  hope  that  these  concerns  will  escape  has  led  to  the 
recoveries  just  mentioned. 

Mexico  Trams  and  Mexican  Light  and  Power  shares  and  bonds 
show  rises  ranging  from  1  to  7  points.  Brazilian  Tractions,  after 
their  fall  of  6,  recovered  li ;  and  Canadian  General  Electric 
Common  also  regained  4  points  of  its  last  week's  drop.  An  appeal 
has  been  issued  to  holders  of  Mexican  Northern  Power  bonds 
to  ensure  the  deposit  of  a  sufficient  number  in  order  that 
the  creation  of  the  three  million  dollars  Prior  Lien  bonds, 
referred  to  in  these  columns  last  week,  may  be  sanc'ioned.  A 
strongly-worded  cable  received  the  other  day  declared  that 
failure  to  deposit  the  majority  of  bonds  by  May  12th  will  involve 
practically  the  total  loss  of  the  work  already  done.  Having  regard 
to  the  fact  that  the  current  quotation  is  20-25,  it  would  appear 
that  holders  can  scarcely  lose  much  by  consenting  to  the  present 
scheme. 

Calender's  report  makes  very  pleasant  reading-  for  the  share- 
holders, and  the  company  is  in  an  exceedingly  strong  position  ; 
the  Ordinary  shares  remain  at  a  little  over  12.  India-Rubber 
Ordinary  eased  off  to  10£,  a  drop  of  the  fraction,  but  Telegraph 
Constructions  added  this  amount  to  their  price.  Babcocks  are  3, 
ex  the  dividend,  and  British  Aluminium  Ordinary  went  back  to  a 
sovereign.  The  rubber  put  up  at  the  Mincing  Lane  auctions  this 
week  realised  a  fair  price,  and  a  good  demand  was  reported  ;  but 
so  far  as  prices  of  shares  in  the  Stock  Exchange  were  concerned, 
the  market  has  been  slightly  dull,  although  there  is  still  steady 
demand  for  the  shares  of  the  best-clasB  investment  variety. 

After  their  slump  to  21,  Marconis  have  recovered  to  3J.  Ameri- 
cans are  dull  at  15s.  yd.  ;  Canadians  keep  a  trifle  above  7s. 
Mackay  Common  and  Preferred  gave  way  on  Wall  Street  pressure 
to  sell.  West  India  and  Panama  Ordinary  are  -j^  harder.  Eastern 
Extensions  put  on  another  /,.  West  Coast  of  America  shares  have 
fallen  &  on  the  report,  which  shows  that  the  company  has  made 
very  little  more  than  is  required  to  pay  expenses  and  interest  on 
the  Debentures.  The  Submarine  Cables  Trust  report  announces 
that  £9,700  Anglo-American  Telegraph  Preferred  stock  has  been 
sold  during  the  year,  part  of  the  proceeds  being  exchanged  into 
Great  Northern  Telegraph  and  Mackay  Companies'  shares. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Month 

Receipts  for 

Route 

Locality. 

ended 

the 

n « 

Total  to  date. 

milei 

(4  wks.) 

month. 

y-i 

open. 

£ 

£ 

£ 

£ 

o 

a 
hi 

Apl.  22 

t,m 

+-    692 

12,612 

+      855 

Blackpool-Fleetw'd 

„    25 

2,1  8 

+  1,515 

16 

4-      716 

8 

Bristol 

i>    M 

+  8,007 

17 

126,727 

+  11,7411 

80-5 

Brit.  Klec.Trac.Co. 

,.    27 

204,043 

+    818 

..a 

429-8 

Chatham  and  Dist. 

„    28 

4,14'J 

f    617 

in 

18,9»9 

+      891 

14-98 

„    28 

9,088 

4     128 

in 

7,426 

+      l.:i 

U-Hi 

Duhlin 

,.    24 

38,601 

t-      54 

17 

87,707 

2,671 

f.4-25 

„    22 

4,807 

+    891 

16 

+       204 

19-3 

Lancashire  United 

,.    22 

7,182 

t- 1,680 

16 

25,574 

+-  8,89:1 

42 

•3 

Lliiuiliiclno-Col.Bay 

,.    24 

1,217 

+     4IKI 

91 

8.HOH 

+        91 

0'i> 

London  United 

„    24 

2", 168 

+ 6,485 

17 

94,684 

+■  4,877 

Tyneeide 

„    22 

2,855 

-    7D7 

it, 

6,842 

-     678 

ii 

Anglo-Argentine   . . 

,.    22 

124.446 

909,689 

+  18,186 

Auckland 

„    10 

•21,71)2  '  +  1,486 

10 

204,124 

+   4  818 

25  42 

l-:l 

Calcutta 

„    25 

17,675 

4-    t98 

+■  8,496 

Kalgoorlic,  W.A.  .. 

Mar. 

2,476 

6,985 

30-5 

Madras 

Apl.  10 

4.820 

I      099 

17 

15,887 

+   i,8.r>2 

16-25 

Montevideo 

April 

29,015 

-    442 

26 

300.176 

+      414 

Cen.  London  Rly. 

Apl.  25 

18,'ll 

—2,510 

17 

86,284 

-  4.0R5 

6-78 

4 

City  .1  B.  Lon.  Illy. 

„    86 

10,831 

-1,441 

17 

—  2,612 

7-26 

irun  Uly. 

.,    54 

(,'.14 

+      71 

16 

1,981 

—       48 

1 

8,(65 

17 

28,121 

+  1,052 

6-6 

I  jOli'lon  1    ' 

„    25 

17 

246,5m 

+     640 

21-25 

lilwav    . . 

..     25 

9,286 

+       22 

17 

88,472 

+     188 

4-6 

11  an  Rlv. 

„    2G 

73,828 

+  6,448 

17 

804,052 

29-116 

B-i 

Met.  District  Uly. 

„    2.r, 

51,783 

-1,027 

17 

224,208 

2b 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


Bath  Trams,  Pref.  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref. 

Do,        Do.  Deferred 

Do.       Do.         8  %  Oum.  Pr'f. 

Do.  7  %  Non-Cam.  Pr'f. 

Do.  6  %  Perp.  Deb.     . . 

Do.  44  %  3nd  Deb. 

Central  London  Railway,  Ord, . . 

Do.    Otd.  Assented 

Do.    Pref 

Do.    Otd.  Assented 

Do.    Def 

Do.    Otd.  Assented 

Do.    4%  Deb 

City  A  S.  London,  5%  Pref,,  1891 

Do.        Do.         1896      .. 

Do.        Do.         1901      .. 

Do.        Do.         1908      .. 

Do.    4%  Deb 

Hastings  Trams,  8  %  Pref. 

Do.    4*  %  Deb 

iBle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb,    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    44%  1st  Deb.  .. 


Stook 

Dividends 

Closing 

Rise 

Present 

or 

Quotations 

+  or 

Yield 

Share. 

May  5th. 

Fall 

p.o. 

, 

1913. 

1918. 

t  s.d. 

1 
1 

Nil 
6 

5 

^A, 

Nil 
6  18    4 

100 

44 

44 

70  —  75 

6    0    0 

100 
100 

1B4-  174 
64—     Rj 

100 

6 

6 

89  —  91 

— i 

6  11  10 

100 

a 

66  —  69 

6    1    8 

100 

5 

B 

93  —  96 

B10 

100 

44 

44 

77  —  80  xd 

5  13    9 

100 

a 

R 

67  —  63 

4  16    9 

100 

4 

83  —  84 

4  15    8 

100 

4 

4 

68  —  78 

6    9    7 

100 

4 

83  —  85 

4  14     8 

100 

a 

3 

40  —  45 

4     9    0 

100 

4 

81  —  83 

+  i 

4  16    7 

100 

4 

4 

97  —  99 

4     0  10 

100 

5 

5 

95  —  97 

6    3    1 

100 

B 

5 

91  —  94 

6    6    6 

100 

B 

B 

►9  —  93 

6    8    8 

100 

B 

B 

89  —  93 

6    8    8 

100 

4 

4 

86  —  88  xd 

4  11     0 

1 

6 

fit 

H—     Si 

8    0    0 

100 

St 

44 

66  -  70 

6    8    7 

6 

8 

3—34 

6    0    0 

100 

4 

4 

73  —  78 

6    2    7 

100 

6 

B 

87  —  89 

6  13    4 

1 
1 

Bt 

H-    84 

+* 

7  i'2    8 

100 

44 

44 

78-83 

6    8    6 

London  Eleo.  Railways,  4  %  Deb. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Consol,  .. 

Do.    Surplus  Lands 

Do.    8*%  Deb 

Do.    84%  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  Diutriot  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do,    4  %  Prior  Lien 

Do.    44  %  First  Pref 

Do.    8j%Gtd 

Metro.  Elec.  Trams,  44  %  Deb. 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    41%  Deb 

South  Metro.  Trams,  4  %  Deb. 
Underground  Eleo.  Railways  .. 

Do.    "A" 

Do.    6  %  First  Onm,  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord. . . 

Do.    6%  Pref 

Do.    44%  Deb 


1O0 

100 
100 

100 
too 

100 
100 
100 
100 


DfoUaodi 

for 


Closlnf 

RiM 

Quotations 

4-  or 

May  6th. 

Fall 

90  —  W 

68  —  60 

I0J—  41 J 

■»l 

68  —  66 

87  —  89 

83  —  84 

80  —  83 

36J-  37£ 

♦   1 

188  —141 

93  —  96 

96  —  97  xd 

84-87 

74  -  76 

87  —  90 

-i 

854-  884 

k* 

66-70 

84-    8J 

+  4 

A-      4 
114  —116 

994-IOIA 

m-  904 

+  '4 

fa* 

84  —  87 

ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.     2nd  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Auokland  Trams,  6  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref, 

Do.    44%  Deb 

Do.    6  %  tad  Deb 

Brazilian  Traction,  Light  and  { 
Power  J 
Brisbane  Trams  Icvt.,  Ord. 

Do.    6%  Pref 

Do.    44%Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6  %  Pref 

Do.    44  %  1st  Mort.  Deb. 

Do.    44  %  Vanoouver  Deb.    . . 

Do.    41%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb, 
Havana  Eleo.  Rly.,  6  %  Bonds  . . 
KalgoorJie  El.  Trams  6%  A  Deb. 

Do.    6%BDeb 


6 
6 

St 

3 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

6 

6t 

5 

8 

8 

6 

5 

5 

100 
100 

44 
8 

If 

100 

B 

6 

100 

6 

6 

40 

44 

44 

100 

44 

44 

100 

4} 

41 

6 

74 

94 

5 

B 

5 

100 

44 

44 

1 

6 

6 

6 

6 

6 

100 

4 

4 

100 

5 

B 

$1000 

5 

B 

100 

B 

6 

100 

8 

4g-  4g 

6  13  10 

4A-  4A 
924—  944 

6    0    7 

4    4    8 

984-1014 
964—  98« 

4    8    6 

6    16 

108  -106 

4  14    8 

101—  114 

94j-  96J 

6    4    4 

4  13    8 

98  —100 

6    0    0 

784-  804 

+  14 

7    9    0 

74—    8 

5    0    0 

4i-    61 

4  13    0 

98  —101 

4    9    1 

111  —116  xd 

6  19    4 

104  —108 

6  11    I 

10a  —106 

4  15    3 

96  -69  xd 

4  11     1 

94  —  98 

4  12    0 

98  —  95 

-4 

4    9     1 

l*!7^ 

6  13    0 
4  16    8 

97  —  100 

4  10    0 

§-    1 

6  18    4 

6J-    64 

4  10  11 

91  —  96 

4    8    4 

87  —  89  xd 

5  13    4 

934—  974 

5    3    6 

84  —  89 

6  13    4 

10  —  30 

Nil 

La  Plata  Eleo.  Trams,  Ord. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6_%Deb 

Madras  Eleo.  Tr.,6%  Cum.  Pref. 
Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Oen.  Con.  6  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Blys.  &  Lt.,  Ord.     . . 

Do.    6%Pref 

Do.    6%  1st  Deb 

Rangoon  El.  Tr.  &  Sap.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  1 
6  %  Bonds J 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,  Lt.  and  P.) 
6  %  1st  Deb. ! 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  .. 

Do.    6%  Pref 

Do.    5%  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

4*d. 

A 

1 

« 

K 

1 

A 

A 

100 

6 

6 

5 

6 

A 

100 

B 

6 

100 

B 

5 

$1000 

6 

6 

$100 

7 

7 

IS 

6 

100 

A 

A 

6 

10 

10 

6 

6 

8 

100 

6 

6 

6 

A 

A 

100 

44 

44 

6 

6 

100 

6 

6 

$600 

6 

6 

100 

6 

6 

100 

6 

6 

6 

7 

7 

6 

A 

A 

100 

5 

6 

100 

44 

44 

-1 

-14 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.— HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6%  Pref 

Do.    44%  Deb.  Stook  .. 
Brompton  &  Kensington,  Ord.  .. 

Do.    7%  Cum.  Pref 

Central   Electrio  Supply,  4  %> 

Guar.  Deb.  J 

Charing  Cross,  West  End  &  City 

Do.    44%  Cum.  Pref 

Do.    "City     Undertaking") 
44  %  Cum.  Pref.  I 

Do.    Do.    4%  Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord. 

Do.    6%  Oum.  Pref 

Do.    6%Deb 

Do.    4i  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord.  .. 

Do.    6%  Oum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    44%  First  Deb 


10 

6 

7 

10 

44 

44 

10 

6 

K 

Stock 

44 

44 

6 

10 

10 

6 

7 

7 

100 

4 

4 

6 

5 

6 

6 

44 

44 

6 

44 

44 

100 

4 

4 

6 

5 

6 

Stock 

44 

44 

10 

9 

1(1 

10 

a 

6 

Stock 

6 

5 

100 

44 

44 

10 

6 

7 

10 

6 

A 

Stock 

St 

44 

Stock 

44 

£3 

6 

A 

A 

6 

100 

44 

44 

6 

6 

6 

100 

44 

44 

10  —  11 

A    7    4 

9—10 

4  10    0 

101-  U-s 

6  10    4 

95  —  98 

4  11    9 

£3 

6    8    1 

.. 

4    0    0 

914-  944 

4    4    8 

4J-    61 

6  11    7 

4§-    6 

.. 

4  10    0 

44-   44 

6    0    0 

93  —  94 

4    6    1 

44-    5 

6    0    0 

97  -100 

4  in  0 

161—  »J 

-1 

6  16    0 

12!-  i8j 

4    7    3 

116  -130 

4    7    4 

100  -103 

4    8    1 

113—  121 

111-  12i 

6  14    8 
4  19    0 

103  —106 

4    6    8 

98  -101  xd 

4    9    1 

£? 

Nil 

•■ 

7    13 

84-87 

5    3    6 

4J-    51 

6  11    7 

98  —  96 

4  14    9 

Hove 

Kensington  4  Knigbtsbridge,  Ord, 

Do.    4%  Deb 

Kent  Elec.  Power,  44  %  Deb,  . . 
London  Electric,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb,  .. 
Metropolitan  

Do.    44%  Cam.  Pref 

Do.    44  %  First  Mort.  Deb.   . . 

Do.    84%  Mort,  Deb 

North  Metropolitan  Power  Sup- 1 

ply,  6  %  Mortgages  (Red.) J 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    84%  Deb 

South  London,  Ord. 

Do.  6  %  First  Mort.  Deb.  .. 
South  Metropolitan,  7  %  Pref.  .. 

Do.  44  %  First  Deb.  Stook  .. 
Urban,  Ord 

Do.    6%  Cum  Pref 

Do.  44  %  First  Mort,  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


6 

8 

9 

5 

H 

9 

Stook 

4 

4 

Stock 

a 

2, 

44 
3 

6 

6 

8 

Stook 

4 

4 

6 

41 

44 

6 

44 

44 

Stook 

4* 

41 

Stock 

84 

8l 

100 

6 

a 

10 

a 

a 

6 

7 

7 

6 

10 

19 

6 

7 

7 

100 
4 

it 

St 

100 

6 

6 

1 

7 

7 

100 
£8 

n43 

44 

6 

81 

4 

100 
6 

«4 

10 

to 

6 

44 

44 

84—  9 
74-  8 
90  —  93 
76  —  80 

ij-   li 

4J-  6J 
93  —  96 

£     6* 

97  -100 
83  —  86 

98  -101 

9}—  II 

a- ' 


31-    84 
99  -103 

1A-     1A 
97  —  1C0 

kz  P 

85-88 

88-   H 

6  -    6J 


-  4 


*  Unless  otherwise  stated,  all  shares  are  fully  paid.       t  Interim  Dividend,        J  And  Funded  Certs, 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Conimwd.) 


ELECTRICITY    SUPPLY    AND    POWER    COLONIAL    AND    FOREIGN. 


Dividends 
tor 


Closing 
Quotations 
May  5th. 


Rise 

-I     IT 

Pall 


Present 
Yield 
p.o. 


Dividends 
for 


Closing 
Quotations 
May  5th. 


Rise 
+  or 

Fall 


Present 
Yield 
p.o. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6  %  Pref 

Calgary  Power.  1st  Mort.  Bds. .. 
Canadian  Gen.  El.  Com 

Do.    7  %  Prof 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6  %  Deb 

Klec.  Lt.  and  P.  of  Cochabamba,  1 

6  %  Bonds ) 

Eleo.  Supply  Viotorla,  6  %  1st  1 

Mort.  Deb.  I 

Eleo.    Dev,    Ontario,    5   %    1st) 

Mort.  Bonds  ) 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  6%  G.  Bs, 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 

Do,    6  %  2nd  Mort.  Bonds    . . 


100 

8100 

$100 

1 

100 

100 


$600 
10/- 


$100 
$100 


6i-  5J 
78-  8 
4rS-  5A 
904-  92J 
107  —112 
117  —122 

A-     8 

87-90 
87  -  89 


931-951 

108  —105 
li-     1J 

104  -107 
60  —  65 
41  —  41 

70  —  75 

71  -  76 
60  —  65 


4  16    8 

5  8    0 
7    2  10 

6  18  10 

7  12    0 
6  11     1 

6  14  10 

BBS 

B    4  9 
Nil 

8  0  0 
4  15  2 

4  is    6 

7  18  10 

9  *6    8 

6  11    7 

7  18  10 


Monterey  Rly.,  Light  &  Power,  1 

6  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal,  I 

6%  1st  Mort.  Bonds/ 

River  Plate,  Ord 

Do.    6%Non-Cum.  Pref. 
Do.    6%  Deb.  Stock     .. 
Roy.  Eleo.  Co.,  Montreal,  41  %  1 
1st  Mort.  Deb.  J 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    41  %  Per.  Deb 

Toronto  Power,  41  %  1st  Deb.  . . 
Vera  Cruz  Lt.,  P.  and  T.,  6  % ) 
1st  Mort.  Deb. ) 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  L»., ) 
1st  Mort.  6  %  Gold  J 


100 
$100 
$500 
Stock 

Do. 

Do. 

100 
$100 
$500 
Stock 

Do. 

100 
1 
100 


G 


49-68 
220  —225  xd 

10  —  SO 
245  —255 
108  —108 

101  -103 
100  —102 

181  —135 
107  —109 
1011-1081 
98  — 100  xd 
67  —  89 
M-      IS 

102  -104 


£  s.  d. 
4    9    0 


3  18    6 
6  11     1 

4  17    0 


4    9  0 

4  11  7 

4    7  0 

4  10  0 

6  12  4 

7  18  4 

6  16  6 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcock  &  Wiloox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref.  

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouso,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.     5  %  Prior  Lien  Deb. 

Lo     4j%Deb 

Do.    4|  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

6 

6 

1 

16 

16 

1 

6 

6 

1 

6 

1 

6 

6 

100 

5 

6 

100 

5 

5 

6 

10 

13 

6 

6 

6 

100 
100 

3 

a 

a 

Nil 

6 

100 

4 

4 

100 

8 

6 

l 

i 

2 

Nil 

100 

6 

B 

100 

3 

a 

100 

6 

16 

15 

6 

6 

6 

100 

41 

41 

1 

20 

221 

100 

44 

44 

2tS-  3Axd 
li-    l|xd 

tn —     in 

96  —  99 
88  —  98 

9i-     9| 

6|-  6g 
101  —104 
92  —  94 
1A-  14 
73  —  75 
100  —103 
2/-  -8/- 
8/-  -8/6 

0-  i 
80  —  85 
49  —  68 
29  —  83 
11|—  121 

5—61 

97  -100 

m-  m 

104  —107 


8    6    0 

6  17    2 

5    4    7 

4    7    6 

h 

4  14     1 

6    8    0 
6     10 
6     7    6 
6  18    4 
4  14     1 
4    6    9 

4  15    9 
6  13    4 

5  6    8 

6  16    6 
Nil 
Nil 
Nil 

5  17    8 
8  10    0 

13  12    8 

6  0    0 
4  16    6 
4  10     0 

7  18    2 
4     4     1 

Crompton  &  Co.,  Deb, 
Diok,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid     ..        .. 

Do.    4%  Deb 

Do.    5%  Second  Deb.  .. 
Electric  Construction       . . 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Eleotrio,  6  %  Pref, 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.      .. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cam.  Pref, 


100 

6 

B 

1 

Nil 

1 

6 

6 

5 

Nil 

6 

Nil 

100 

4 

4 

100 

6 

B 

1 

6 

1 

7 

7 

10 

7 

7 

100 

B 

6 

10 

6 

6 

100 

4 

4 

6 

16 

20 

6 

41 

4* 

100 

*\ 

4i 

10 

ik 

71 

10 

5 

6 

13 

20 

20 

100 

4 

4 

100 

4 

4 

100 

1-     13 


92  - 

86  — 
181— 


7; 

94 
101 
89 
141 
6A 
103 


B84- 

H  - 

-  88 

-1(10 

64  - 

-  68 

40  - 

-  51 

-  i 


7  18 

Nil 
Nil 


1 


7  11 

7  12  6 

6  11  7 

9  18  S 

6  6  6 

6  14  8 

4  10  0 

6  17  11 

4  9  0 

4  7  6 

6  16  6 

6  5  8 

6  4  7 

4  0  0 


6  17  8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph  .. 

Do.     6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap, 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese   Tel.,   6   %1 
Mort.  Deb. ) 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  4*  %) 
Reg.  Deb.  j 
Eastern  Telegraph,  Ord.  Stock 

Do.    81  %  Pref.  Stock 

Do.    4%  Mort.  Deb 

Eastern'  Extension 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6  %  Pref.     . . 
Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

44 

Stock 

6 

6 

$100 

8 

8 

$1000 

4 

4 

Stock 

H 

8 

Do. 

6 

6 

Do. 

80/- 

30/- 

100 

6 

6 

6 

H 

Stock 

4 

4 

10 

6 

6t 

10 

10 

10 

6 

4 

4 

6 

10 

10 

10 

4 

4 

100 

4} 

41 

Stock 

7 

7 

Do. 

81 

81 

Do. 

4 

4 

10 

7 

7 

Stook 

4 

4 

10 

6 

fit 

10 

6 

6 

10 

20 

20 

26 

18 

13 

$100 

6 

6 

$100 

4 

4 

61-    6i 

7    4    0 

94  -  97 

B    8    0 

121  -125 

6    8    0 

90  —  93 

4    6    0 

64  -  67  xd 

4    9    7 

108J-109ixd 

6    9  10 

23i-  28J 

+  8 

6    6    4 

102  —104 

4  16    a 

7|-     7| 

6    5    0 

80  —  82 

4  17    7 

8|-     95 

6    8    1 

16|-  16f 

5  19    5 

81-     4 

6    0    0 

71-     8 

6    B    0 

Bg—     7J  xd 

6  12    4 

97  —  99 

4  10  10 

183  -186 

5    8    0 

77  -  79 

-  1 

4    8    7 

94  —  96   xd 

4    3    4 

m-  181 

+  1 

6    4     9 

94J-  96* 

4    3    0 

11  —  111 

5    4     4 

124-  13 

4  12    4 

801-  821  xd 

6    8     1 

584-  601 

6     7    4 

81  —  84 

—5 

5  19     1 

68  —  71 

-2 

6  12     7 

Marooni's  Wireless  Telegraph  . 

Do.    7  %  Cum.  Partic.  Pref.  . 

Monte  Video  Telephone,  Ord.  , 

6  %  Pref. 


Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  1 
Guar.  Debs,  f 

Reuter's         

Submarine  Cables  Trust  . .  . . 
Telephone  Co.  of  Egypt,  41  %  I 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  America    . .        . . 

Do.    4  %   Debs.,   1  to  1,6001 

guar,  by  Braz.  Sub.  Tel.  j 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref 

Do.    5%DebB 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  41  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

6 

6 

1 

6 

5 

100 

41 

44 

1 

10 

10 

1 

K 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

lOt 

Cert. 

6 

6 

Stock 

44 

*4 

5 

8 

6t 

6 

6 

6 

91 

ai 

100 

4 

4 

10 

1 

H 

10 

6 

10 

6 

6 

100 

6 

6 

10 

7 

7 

Stock 

4 

4 

$1000 

4i 

44 

8A-    8A, 

tl 

2  A-     2r* 
||-     I?  xd 

98  —  99xd 

+  A 

2A-  2A  xd 
1A-  1A  xd 

874-  8»4 

98  -100 

84-   94 

+  1 

26  —128 

98  -100 

11-    tl 

1-    li 

—  A 

96-99 

»-    24 

+  A 

98-  10* 

eg-   aj 

97-99 

13JJ-  131 

964-  974 

93  -  96 

6    8  0 

6  10  6 

4  11  0 

4    6  7 

4  11  6 

4    9  6 

4    0  0 

10  10  6 


5  16 

4  9 

5  0 

4 


6 

0 

0 
0 10 


6    0  0 

6  18  6 

6  11  6 

6     1  0 

6     1  11 

4    2  1 

4  13  9 


*  Unless  otherwise  stated  all  shares  are  fully  paid.  t  Interim  dividend,  a  Paid  in  deferred  interest  warrants. 

Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


Labour  Increases  for  L.C.C.  Employes. — We  have 

from  time  to  time  noted  the  reference  to  the  Conciliation  Boards 
of  the  L.C.C.  of  applications  from  various  olasses  of  workers  for 
increased  wages.  The  Rolling  Stock  Conciliation  Board  has  just 
issued  an  award  which  is  to  be  regarded  aB  a  settlement  of  all  recent 
applications  for  increases  from  employes  of  the  rolling  stock 
section.  This  award  is  to  be  operative  for  two  years  from  the  date 
when  the' various  increases  come  into  operation: — Amongst  the 
electrical  workers  the  following  classes  benefit  from  the  new  rates  I 
Electrical  labourers— raised  from  fijd.  to  7d.  per  hour  ;  body  shop 


labourers,  from  64d.  to  7d.  ;  slingers,  from  7d.  to  7{d.  ;  magnet  and 
coil  winders,  from  7jd.  to  8d.  ;  plough  repairers,  from  7d.  to  8d. 
to  "id-  and  8}d.  ;  solderers,  from  7d.  to  7^d.  ;  wiremen,  from  9Jd. 
to  lOd.  ;  controller  and  motor  cleaners — to  be  included  in  one 
classification,  and  the  rate  to  be  increased  from  6id.  to  7d.  per  hour. 
In  the  case  of  the  wiremen,  if  any  alteration  in  the  rate  of  pay  of 
this  grade  is  agreed  upon  between  the  Association  of  employers  and 
the  Trade  Union  and  is  embodied  in  the  Council's  list  of  rates  of 
wages  and  hours  of  labour,  if  such  agreed  rate  is  higher  than  that 
fixed  by  this  agreement,  the  said  higher  agreed  rate  ehall  be  paid 
to  the  wiremen  employed  in  this  section. 
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METAL    MARKET. 
Fluctuations  In  April. 


Am. 

£24 

23 

22 

21 

20 

J621 

20 

19 

10 

17 

62/- 

01/- 

60'- 

59/- 

58/- 

57/- 

50/- 

55/- 

54/- 

53/- 

52/- 

51/- 

50/- 

49/- 

48/- 

£174 

173 

172 

171 

170 

169 

168 

167 

166 

166 

164 

168 

162 

161 

160 

159 

158 

157 

156 

155 

154 

£68 

67 

66 

65 

64 

63 

62 

Am. 


i    2    .1   6    7    S   '.I  14  15  1617202122232427282930 


1  1  1  1 II  1 1  II 

SPELTER  (G.O  I 

r  j  "T  r  r  jiT"T    "    " 

— t  rm  mm  t— 

i  i  ii  i  i  i  ii 

LEAD     (ENGLISH) 

1 

IRON 

1     1     1 

SCOTCH 

" 

CLEVELAND 

1 

TIN 

s 

COPPER    (G.M.B'S.) 

12   3   6   7   8   9  14151617202122232427282930 


Copper    Resistance    Standards.  —  As   we   recently 

mentioned,  the  International  Electrotechnical  Commission  has 
issued  publication  No.  28  containing  the  final  recommendations 
adopted  by  the  Commission  at  Berlin  last  year,  for  the  establish- 
ment of  international  standards  for  the  resistance  of  copper. 
Hitherto  there  have  been  small  but  appreciable  differences  between 
the  values  adopted  by  different  countries,  preventing  the  computa- 
tion of  tables  of  universal  application.  The  normal  value  for  a 
wire  of  standard  annealed  copper  at  20°  C,  1  metre  long  and 
1  sq. millimetre  in  section,  is  5V  ohm  =  0017241  ohm  ;  the  density 
is  8'89,  and  the  temperature  coefficient  0'00393  per  degree  Centi- 
grade. The  temperature  of  20°  C.  is  adopted  as  the  normal,  and 
measurements  are  to  be  made  within  a  range  of  10°  C.  from  that 
point  for  commercial  copper.  The  values  named  have  been  arrived 
at  as  the  result  of  a  large  number  of  tests. 

Street  Lighting.— King  Edward  Street,  Hull,  has 
lately  been  illuminated  partly  by  "  Royal  Ediswan "  half-watt 
lamps.  Arc  lamps  have  been  replaced  in  two  standards,  which 
appear  in  a  picture  before  us,  by  these  lamps  of  500  watts,  72  volts 
burning  in  series  on  220  volts. 


DIFFICULTIES    ATTENDANT    UPON 
THE     WORKING      OF     ELECTRICAL     APPA- 
RATUS   IN    MINES. 

WALK  Kit. 

Metalliferous  mines  and  coal  miiu- >  may  be  re- 
garded as  distinct  from  the  electrical  engineer 
well  as  from  the  mining  engineer's  point  of  view, 
because  the  methods  of  working  are  totally  different. 
With  both  classes  of  mines,  however,  there  are  cer- 
tain difficulties  that  are  common:  — 

(  i  )  The  entire  absence  of  other  than  artificial  li^'ht ; 
and  the  very  poor  light  that  is  provided  in  almost 
(•wry  position  where  electrical  apparatus  and  acces- 
sories have  to  be  fixed. 

(2)  The  irregularity  of  the  roads,  etc. 

(3)  The  high  temperature  and  humidity  ruling  in 
deep  mines. 

In  addition  to  the  above,  in  coal  mines,  there  is 
the  great  danger  of  igniting  explosive  mixtures  of 
gas  and  air,  and  of  igniting  coal  dust. 

In  practically  all  metalliferous  mines,  and  a  great 
many  coal  mines,  there  is  a  great  deal  of  water, 
which  is  often  impregnated  with  salts  which  it  has 
absorbed  during  its  passage  underground. 

Taking  the  difficulties  mentioned  above,  which  by 
no  means  exhaust  the  list,  in  their  order,  it  is  almost 
impossible  for  anyone  who  has  never  worked  under- 
ground in  a  mine,  to  realise  the  full  meaning  of  the 
entire  absence  of  light.  On  the  surface,  even  on  the 
darkest  night,  there  is  still  some  little  light.  In 
mines  there  is  absolute  blackness — darkness  that  can 
be  felt.  The  open  oil  lamps  that  are  employed  very 
largely  in  "  open  light  mines  "  give  a  better  light 
than  the  old  "  dip  "  candle,  but  even  that  is  very 
poor;  but  the  light  given  by  those  old  candles,  and 
those  smoky  lamps,  was  far  superior  to  that  given 
by  the  very  best  of  the  modern  safety  oil  lamps.  Men 
who  are  accustomed  to  working  by  the  aid  of  miners' 
lamps  are  able  to  accomplish  work  that  would  seem 
to  be  impossible;  but  it  must  be  remembered  that 
the  work  which  the  miner  has  to  perform  is  very 
rough. 

The  introduction  of  the  portable  electric  miners' 
lamps  lias  enormously  improved  the  conditions  under 
which  work  is  caried  on  underground ;  but  even  with 
them,  the  light  given  is  still  poor,  compared  to  day- 
light, and  there  is  a  great  deal  of  accurate  work  to  be 
done  upon  electrical  apparatus  underground,  for 
which  a  good  light  is  almost  a  sine  qua  non.  If  it  is 
in  the  neighbourhood  of  the  shaft  bottoms,  the  light 
in  modern  mines  is  generally  good.  Modem  shau 
bottoms  in  coal  mines  are  nearly  always  arched;  the 
arches  are,  or  should  be,  whitewashed,  and  a  number 
of  comparatively  high-C.P.  incandescent  lamps  are 
fixed  in  such  positions  that  the  strain  upon  the  eyes 
is  not  great. 

The  question  of  poor  light  is  felt  perhaps  most  of 
all  in  the  shaft,  when  repairs  have  to  be  done,  and  at 
the  face  of  the  coal.  In* those  two  places  there  is  no 
other  light  than  that  which  is  furnished  by  the  port- 
able lamps.  The  examination  of  cables,  for  instance, 
has  to  be  done  from  the  cage.  The  shaft,  except 
within  a  few  yards  of  the  top,  is  absolutely  pitch 
dark;  the  cage  is  usually  some  feet  from  the  side  of 
the  shaft  where  the  cables  are  fixed,  and  it  is  an 
exceedingly  difficult  matter  to  get  a  sufficient  amount 
of  light  to  bear  upon  them,  to  make  the  careful  ex- 
amination that  is  necessary  to  locate  a  fault. 

At  the  face  of  the  coal  practically  the  same  thing 
holds,  but  for  an  entirely  different  reason.  The  face 
of  the  coal  is  constantly  moving,  and  in  a  great 
number  of  coal  mines,  there  may  be  an  outburst  of 


800 


THE    ELECTRICAL    REVIEW. 


[Vol.  74.    No.  1,902,  May  8,  1914. 


gas  at  any  moment;  or  there  may  be  an  ignition  of 
coal  dust  if  it  rises  in  a  cloud.  Of  all  places  where 
work  is  carried  on,  light,  and  plenty  of  it,  would  be 
the  very  greatest  boon  at  the  coal  face;  yet  it  is  the 
place  where,  for  reasons  of  safety,  the  light  is  almost 
always  least.  Working  at  the  face  with  the  ordinary 
miner's  pick,  and  with  the  lamps  that  are  available, 
is  by  no  means  easy;  but  working  coal-cutting 
machines  at  the  face  of  the  coal  is  far  more  difficult. 
Several  fatal  accidents  have  occurred  at  the  face  of 
the  coal,  owing  to  the  insulation  between  one  of  the 
wires  of  the  trailing  cable  and  the  carcass  of  the 
machine  having  broken  down.  In  a  good  light,  it  is 
not  easy  to  see  that  an  ebonite  bush,  for  instance, 
has  failed;  in  the  light  of  an  oil  safety  lamp  it  is 
almost  impossible.  With  practice,  it  is  possible  to  see 
it  with  the  best  of  the  portable  electric  lamps;  but  it 
is  not  too  easy  even  then,  and  requires  a  considerable 
amount  of  experience.  One  requires  to  have  detected 
such  a  fault  at  least  once  before,  to  be  able  to  locate 
the  trouble  there  again.  The  difficulty  is  of  course 
increased  by  the  fact  that  the  carcass  of  the  machine 
is  covered  with  coal  dust. 

The  poor  light  at  the  face  of  the  coal  also  makes  it 
exceedingly  difficult  to  ensure  that  the  trailing  cable 
is  protected  from  accident,  and  to  ensure  that  the 
gate-end  box  is  also  protected;  and  it  is  still  more 
difficult  to  examine  the  trailing  cable  in  case  of  a 
fault  appearing.  In  matters  of  this  kind,  prevention 
is  very  much  better  than  cure,  and  it  is  of  the  very 
highest  importance  to  locate  trouble  that  is  coming 
in  the  trailing  cable;  it  is  there  that  the  poor  light  is 
felt.  The  electricians  who  are  employed  about  a 
mine  necessarily  have  neither  that  hereditary  ten- 
dency for  the  eyes  to  adjust  themselves  to  the  poor 
light,  nor  the  hereditary  skill  in  avoiding  accidents 
and  in  working  under  the  very  poor  light  conditions 
that  obtain,  that  characterises  the  practical  miner. 

The  difficulties  mentioned  above  occur  also  to  a 
large  extent  in  metalliferous  mines,  but  of  course 
there  is  no  danger  of  firing  coal  dust  or  fire  damp, 
though  there  is  a  very  serious  and  ever-present  dan- 
ger of  firing  the  timber  with  which  the  roads  and 
working  places  in  metalliferous  mines  are  supported. 

The  irregularity  of  the  roads,  etc.,  is  another  very 
important  matter,  which  both  in  metalliferous  mines 
and  in  coal  mines  militates  very  strongly  against  the 
successful  working  of  electrical  apparatus.  In  all 
mines,  there  is  a  pressure  of  the  overlying  strata 
upon  the  workings — a  very  large  proportion  of  the 
coal  mines  in  the  United  Kingdom  are  deep,  and  in 
these  the  pressure  is  considerable.  The  effect  of  the 
pressure  is  to  cause  a  closing-in  of  the  roof  and 
floor,  and  the  sides  of  the  roadways.  In  some  of  the 
anthracite  coal  mines  in  Carmarthenshire,  it  is  no 
uncommon  thing  for  a  roadway  to  be  left  six  feet 
in  height  clear  at  the  end  of  a  shift,  and  for  there 
to  be  hardly  room  to  crawl  through  between  roof 
and  floor  on  the  following  day.  This  makes  the  con- 
ditions of  working  of  motors  difficult;  but  probably 
the  effect  is  felt  far  more  upon  the  cables,  switch 
boxes,  joint  boxes,  etc.  Electric  motors  are  em- 
ployed underground  for  pumping,  hauling,  coal- 
cutting  machines,  drilling  machines,  and  the  driving 
of  face  conveyors.  For  haulage  plant  there  is  usu- 
ally no  difficulty  in  providing  a  good  solid  founda- 
tion. The  location  of  the  haulage  drums  is  very  care- 
fully chosen,  and  by  the  aid  of  stone  or  brick  arching, 
or  in  some  modern  mines  by  the  aid  of  concrete,  pro- 
vision is  made  against  the  "  squeeze,"  or  "  work- 
ing of  the  mine."  With  pumping  underground  also, 
it  is  sometimes  possible  to  arrange  a  similar  engine 
house,  and  mining  engineers  are  very  careful  to 
adopt  this  method  when  possible.  In  a  great  many 
cases,  however,  it  is  not  possible.  For  the  drainage 
of  dip  workings,  for  instance,  the  pumping  plant 
usually  has  to  follow  the  workings  down;  the  most 
convenient  arrangement  consists  of  a  trolley,  made 
to  run  upon  the  mine  rails  and  carrying  the  motor 
and    pump,    a   coil    of   cable,    and    the    accessories. 


The  location  of  the  movable  dip  workings  pump  at 
any  moment  may  be  such  that  working  at  it  is  very 
difficult  indeed,  bearing  in  mind  that  the  light  avail- 
able is  so  poor.  Usually  the  place  where  the  pump 
is  located  for  the  time  is  very  wet;  often  water  is 
streaming  down  from  the  roof.  The  roadway  in 
which  the  pump  is  standing  is  often  very  narrow 
and  very  low.  Further,  the  sides  and  roof  and  floor 
of  every  part  of  the  mine,  except  where  arching  is 
put  in,  consist  of  more  or  less  jagged  rocks,  for  all 
mine  roads  are  temporary.  It  is  a  matter  of  economy 
in  mining,  not  to  spend  more  upon  roads  than  will 
enable  them  to  last  out  the  life  of  the  mine.  The 
roofs  of  the  roads  and  working  places  are  supported 
by  timbers,  which  are  practically  the  only  places  to 
which  attachments  can  be  made  for  switch  boxes, 
junction  boxes,  etc.  Occasionally  there  may  be  a 
fairly  solid  piece  of  rock  or  coal  that  can  be  plugged  ' 
to  enable  a  board  to  be  fixed  on  it;  but  those  occa- 
sions are  rare.  In  the  case  of  the  portable  pumping 
stations,  the  timbers  and  everything  around  will  be 
wet;  electrical  men  can  easily  understand  how  great 
are  the  difficulties  of  maintaining  insulation  under 
the  conditions,  and  in  particular,  of  avoiding  shock. 

The  electrical  drilling  machine  usually  follows  the 
coal-cutting  machine,  and  is  far  more  easily  handled; 
not  a  great  many  of  them  are  used.  The  most  difficult 
conditions  of  working  for  the  electric  motor  are  un- 
doubtedly those  involved  in  driving  coal-cutting 
machines.  The  machine  itself  is  very  difficult  to  de- 
sign within  the  conditions  of  working.  It  is  of  the 
greatest  importance  that  the  whole  machine  shall 
not  occupy  a  greater  space,  and  that  it  shall  not 
weigh  more,  than  is  absolutely  necessary.  The  space 
available  for  the  motor,  the  switch,  and  the  starting 
arrangements  is  very  limited;  and  necessarily  the 
space  available  for  insulation  is  small.  The  roof  at 
the  working  face  is  very  frequently  bad,  and  the 
problem  of  supporting  it  by  timber  is  often  an  ex- 
ceedingly difficult  one.  With  Longwall  working, 
which  is  the  system,  in  this  country  at  any  rate,  on 
which  coal-cutting  machines  are  mostly  used,  the 
available  space  for  machine  and  men  is  somewhere 
about  4  feet  wide  at  the  outside,  and  is  bounded  by 
a  line  of  poles  supporting  the  roof,  just  in  front  of 
the  last  break.  After  the  face  has  moved  forward, 
and  the  supporting  props  are  removed,  fresh  sup- 
porting props  being  fixed  in  front  of  the  new  face, 
the  roof  breaks  behind  the  new  line  of  props;  and 
the  whole  roof  gradually  settles  down,  between  the 
gate  roads,  forming  what  is  called  the  "  goaf."  The 
floor  of  the  roadway,  along-  which  the  machine  is 
working,  is  strewn  with  small  lumps  of  coal  and  rock. 
The  earlier  coal-cutting  machines  always  ran  on  rails, 
and  this  is  still  the  practice  with  some  forms  of 
machine  at  the  present  day.  The  tendency  is,  how- 
ever, to  run  them  on  skids,  so  that  the  machine  will 
accommodate  itself  to  the  floor.  As  the  machine 
works,  a  considerable  amount  of  dust  is  made,  and 
finds  its  way  over  everything,  giving  rise  to  difficulty 
in  adjusting  the  parts  of  the  machine.  The  current 
for  the  motor  has  to  be  supplied  by  a  trailing  cable, 
which  is  connected  to  a  gate-end  box,  in  the  most 
convenient  position  near  at  hand;  and  the  trailing 
cable  has  to  follow  the  machine  right  through  the 
shift.  That  is  to  say,  it  must  either  be  long  enough 
to  follow  the  machine  through  a  cut  that  may  be 
ioo  yards  in  length,  or  the. gate-end  box  itself  must 
be  moved ;  and  this  is  a  very  troublesome  affair.  The 
gate-end  box  is  fixed  at  the  end  of  one  of  the  gate 
roads,  which  are  temporary  roads,  made  by  building 
pack  walls  between  the  goaf,  rails  being  laid  or 
the  roads  for  the  mine  wagons  to  run  on  up  to  the 
face ;  and  the  cables  leading  to  the  gate-end  box  must 
be  carried  along  one  of  these  temporary  roads.  As 
the  face  moves  forwards,  the  gate  roads  are  cut  of 
and  abandoned,  fresh  gate  roads  being  formed,  divic 
ing  up  the  new  goaf  which  forms  as  the  face 
advances. 

{To  be  continued.) 
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DEVELOPMENT     OF     ELECTRICAL     INDUS 
TRIES    IN    THE    BALKANS. 


[  PROM    A    COBREBPONDKNT.] 

I  hiving  just  returned   from  the  Balkans  after  a 

somewhat  prolonged  tour,  1  should  tiki  my 

impressions  on  the   possibilities  oi  developmenl  in 
the   many  branches   of  electrical  engineering    con 
cerned  in  the  supply  and  erection  of  small  generating 
and  power  plant,  and  the  sale  of  accessoi  i< 

One  of  the  countries  which,  in  my  opinion,  is  going 
a  long  way  towards  commercial  developmenl,  and 
that,  in  spite  of  the  recent  war,  is  Bulgaria. 

On  all  sides  one  heard,  from  Ministers  and  others, 
how  earnestly  Bulgaria  wished  to  get  in  closer  touch 
commercially  with  Great  Britain.  Sofia,  the  capital, 
standing  some  1,800  feet  above  the  sea  level,  enjoy- 
ing an  incomparable  climate,  and  forming  as  it  does 
tiie  heart  of  the  Balkans,  is  admirably  suited  for  an 
entrepot.  King  Ferdinand  himself,  a  very  astute  and 
able  man,  takes  a  keen  interest  in  all  propositions  of 
commercial  enterprise,  and  is  by  no  means  inacces- 
sible where  undertakings  of  some  importance  are 
proposed. 

The  railways,  which  are  under  State  control,  are 
well  equipped,  and  connect  up  the  Servian  frontier — 
Rustchnk,  on  the  Danube,  Black  Sea  ports,  Thrace, 
and  Constantinople;  many  lines  are  in  course  of  con- 
struction and  others  are  contemplated. 

Until  recently,  many  important  contracts  for 
mechanical  and  electrical  accessories  were  given  to 
inexperienced  local  tradesmen,  frequently  jobbing 
Jews,  who  had  the  greatest  difficulty,  owing  to  their 
ignorance  of  the  markets,  in  carrying  ont  the  con- 
tracts satisfactorily. 

There  are  opportunities  and  facilities  for  obtaining 
concessions  for  building'  generating  stations  and 
giving  supply  to  many  growing  towns  of  50,000 
to  60,000  inhabitants.  The  concessions  would  prob- 
ably carry  with  them  a  monopoly  for  wiring.  All 
such  work  would  be  in  the  hands  of  the  supply  com- 
pany, and  there  is  little  doubt  that  current  for  light- 
ing could  be  supplied  at  a  rate  that  would  prove  at- 
tractive to  all  classes  of  the  inhabitants,  who  at 
present  pay  exorbitant  prices  for  petroleum  fuel,  im- 
ported under  a  heavy  tax.  That  there  would  be  very 
little  difficulty  in  inducing  the  public  to  adopt  electric 
lighting  is  shown  in  Sofia,  where  almost  every  cot- 
tage or  hut  is  lighted  by  electricity,  and  in  this  advan- 
tage of  civilisation  they  are  certainly  ahead  of 
London. 

The  cloth-making  industry  is  a  growing  one,  par- 
ticularly at  Sliven,  a  town  of  30,000  inhabitants,  and 
manufacturers  to  whom  I  spoke,  expressed  their 
willingness  to  adopt  electric  power  if  it  could  be 
brought  to  the  town. 

At  present  coal,  obtained  chiefly  from  the  Govern- 
ment Lignite  mine  at  Pernik,  is  used,  but  this  is 
costly,  and  the  greater  part  very  poor  in  quality. 
There  are  local  mines  close  to  growing  towns,  the 
acquisition  of  which  would  be  a  great  asset  to  a 
company  prepared  to  erect  a  generating  station  ad- 
jacent to  the  mine,  and  possessed  of  the  aforesaid 
concessions.  The  mines  are  at  present  worked  in  a 
very  irregular  and  primitive  manner  by  inexperienced 
peasants,  but  expert  opinion  has  declared  that  many 
million  tons  of  coal,  as  proved  by  outcrops,  lie  prac- 
tically on  the  surface  of  the  Balkan  Hills  awaiting 
development  by  more  economical  and  profitable 
means. 

I  have  no  hesitation  in  saying  that  a  ready  market 
could  be  found  for  the  better  quality  coal,  whilst  the 
low  grade  could  be  utilised  in  the  local  generating 
stations.  Upwards  of  100,000  tons  of  Welsh  coal  is 
imported  annually,  retail  prices  ruling  from  35s.  to 
40s.  per  ton. 

Owing  to  the  scarcity  of  coal  in  Sofia  during  last 
winter,  wood  was  the  principal   fuel  used,  but  this, 
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tantihople  will 
soon  as  the  central    stations   scheme   is  completed, 
and  as  soon  as  current  is  available  in  the  main  Str< 
there  will  spring  up  a  great  demand  for  many  forms 
of  electrical  machinery  and  advertising  signs. 

1  have  only  dealt  generally  with  the  situation  in 
the  Balkans.  I  feel  that  badly  as  all  British  manufac- 
tures are  in  demand,  manufacturers  are  not  doing 
their  best  to  supply  the  want.  Good  representatives 
are  required,  who  have  a  pretty  solid  knowledge  of 
the  French  and  German  languages. 

English  is  very  little  spoken  between  Buda-Pesth 
and  Constantinople,  German  being  almost  a  sine 
qua  non  in  Sofia,  if  one  wishes  to  dispense  with  the 
aid  of  commercial  touts. 


REVERSING    AN    INTERPOLE    MOTOR. 


By  "  WHISTLEFIELD." 


The  action  of  the  interpoles  in  a  motor  can  be  so 
easily  represented  by  means  of  diagrams  that  there 
should  be  no  difficulty  in  determining  how  the  inter- 
pole  winding  will  be  affected  when  the  direction 
of  rotation  of  the  motor  is  reversed  either  by  chang- 
ing the  field  or  by  changing  the  armature  connec- 
tions. 

Fig.  .1  shows  why  interpoles  are  necessary.  In 
a  two-pole  dynamo  all  the  conductors  in  front  of 
one  field  magnet  are  carrying  current  in  one  direc- 
tion, and  all  the  conductors  in  front  of  the  other 
field  magnet  are  carrying  current  in  the  other  direc- 
tion because  the  brushes  are  resting  on  the  segments 
of  the  commutator  connected  to  the  conductors  a  a 
midway  between  the  pole  tips,  which  are  conse- 
quently not  cutting  lines  of  force,  and  therefore  not 
generating  an  e.m.f.  The  currents  flowing  in  these 
conductors,  however,  set  up  a  cross-field  as  shown ; 
and  the  interaction  of  this  field  with  the  field  due 
to  the  field  magnet  system  produces  the  distorted 
field  shown  in  fig.  2. 

This  distortion  is  due  to  the  current  flowing  in 
the  armature  conductors,  and  the  amount  of  the 
distortion  is  therefore  proportional  to  the  arma- 
ture current  or  load  on  the  motor,  so  that  as  the 
load  increases  the  brushes  have  to  be  moved  back 
to  get  them  to  rest  on  the  segments  which  are  con- 
nected to  the  conductors  a1  a',  which  are  situate  in  a 
suitable  reversing  field. 

To  obviate  the  necessity  of  moving  the  brushes 
for  every  change  of  load,  compensating  or  interpoles 
cp  are  used  as  shown  in  fig.  2.  These  poles  correct 
the  displacement  of  the  field  by  drawing  it  up  on 
the  side  where  it  is  depressed,  so  to  speak,  and  push- 
ing it  down  on  the  side  where  it  is  distorted  up. 

If  the  compensating  poles  are  to  be  automatic  in 
their  action,  they  must  be  excited  by  the  main  cur- 
rent flowing  in  the  motor  circuit,  or  by  a  proportion 
of  it,  so  that  compensating  poles  are  very  often  in 
large  machines  connected  across  a  shunt  in  the  main 
circuit.  In  this  way  the  compensating  effect  is  verv 
slight  when  the  load  is  light  and  therefore  the  dis- 
tortion small,  but  increases  in  proportion  to  the 
increase  in  the  load  and  consequent  increase  in  the 
distortion. 
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.}  shows  the  effect  on  the  magnetic  fields  of 
reversing  the  direction  of  the  field  to  reverse  the 
direction  of  the  motor;  from  it  we  see  that  the  direc- 
tion of  the  distortion  is  reversed,  but  since  the  field 
due  to  the  field  magnets  is  reversed  also,  the  com- 
pensating, or  interpoles,  must  be  left  unchanged.  A 
comparison  of  the  diagrams  shown  in  figs.  2  and  3 
makes  this  perfectly  plain. 

Tf,    however,    we    reverse    the    direction    of    the 
motor    by    reversing    the   direction    of    the    current 


the  pitch  of  the  brush-holdet'3,  it  is  necessary- to 
change  the  leads  of  the  interpoles  to  reverse  the 
direction  of  their  field  also. 

In  compound  wound  dynamos,  the  compound 
winding  and  the  shunt  winding  act  together  or  in 
opposition,  as  the  case  may  be,  to  form  a  resultant 
field.  The  interpole  corrects  the  distortion  of  this 
resultant  field  so  that  the  same  rule  holds  as  in  the 


Pig,  1 


in  the  armature,  we  get  the  magnetic  system  and  the 
distortion  shown  in  fig.  4.  To  counteract  this  dis- 
tortion the  interpoles  must  be  reversed  as  will  be 
seen  from  a  comparison  of  figs.  2  and  4. 

To  summarize  the  above  results,  we  see  that  in 
the  case  of  a  shunt  motor  reversing  the  field  does 
not  affect  the  interpole,  but  reversing  the  armature 
current  necessitates  the  reversal  of  the  interpoles 
also.  In  most  machines,  however,  the  interpole 
winding  is  placed  between  the  brush  terminal  and 
the  terminal  marked  a  (armature)  on  the 
motor  (see  fig.  5)  so  that  the  reversal  of  the 
armature     leads     involves     the     reversal     of     the 


interpole  fields  also,  so  no  further  changes  are 
needed.  In  multipolar  machines  it  is  easy  to 
reverse  the  direction  of  rotation  by  moving  the 
brush  gear  round  through  a  distance  equal  to  the 


pitch  of  the  brush-holders,  where  the  leads  are  long 
enough  to  permit  of  this  adjustment.  If  this  were 
done  in  the  case  of  the  two-pole  motor  shown  in 
fig.  5,  we  would  get  the  result  shown  in  fig.  6,  that 
is,  the  current  would  be  reversed  in  the  armature 
only  and  not  in  the  interpoles.  When  therefore  the 
direction  of  rotation  of  a  motor  is  reversed  by  mov- 
ing the  brush  gear  round  through  a  distance  equal  to 


case  of  a  shunt  motor;  that  is,  when  the  field  due  to 
the  field  magnets  is  reversed,  the  interpole  must  be 
left  as  it  was;  when  the  field  is  not  changed  but  the 
armature  current  is  reversed,  the  magnetisation  of_ 
the  interpole  must  be  reversed  also.  When  in  doubt 
as  to  the  resultant  effect  of  any  combination  of  mag- 
netic systems,  it  is  always  better  not  to  trust  to  rules, 
but  to  sketch  down  the  facts  in  the  form  of  a  diagram 
as  shown  in  these  figures,  then  the  correct  thing  to 
do  will  be  obvious  to  anyone  who  knows  what  result 
he  wants. 


STATIC  TRANSFORMERS  FOR  THE  SIMUL- 
TANEOUS CHANGING  OF  FREQUENCY  AND 
PRESSURE  OF  ALTERNATING  CURRENTS. 


By  A.  M.  TAYLOR,  M.I.E.E. 

(Abstract   of  paper   read   before   the   Institution   of   Electrical 
Engineers  at  Birmingham,  April  29th,  1914). 

The  earliest  public  announcement  of  the  invention  of  a  fre- 
quency changer,  as  far  as  the  author  is  aware,  was  made  by 
the  late  Mr.  Maurice  Joly,  and  was  communicated  to  the 
Academie  des  Sciences  early  in  1911.  Two  other  inventors 
have  also  entered  the  field,  both  of  them  Italians,  namely, 
Signor  Vallauri,  who,  the  author  understands,  has  invented  a 
frequency  changer  for  doubling  the  frequency,  and  Signor 
Spinelli,  who  has  invented  an  arrangement  trebling  the  fre- 
quency. 

The  essential  difference  between  M.  Joly's  arrangement  and 
that  of  the  author  is  that  whereas  M.  Joly  takes  a  single  phase 
of  the  supply  and  resolves  a  half-wave  into  three  half-waves 
of  electromotive  force  of  triple  the  frequency,  the  author,  on 
the  other  hand,  takes  a  three-phase  supply  and  from  each 
individual  phase  of  that  supply,  and  from  each  half-wave  of 
each  phase,  abstracts  two  incompletely  formed  half-waves  of 
triple  the  frequency,  supplementing  these  by  other  half-v  ; 
from  the  other  two  phases  and  delivering  to  the  triple-frequency 
circuit  a  single-phase  triple-frequency  current.  The  author's 
arrangement,  in  fact,  only  works  when  transforming  from  three 
phases  to  a  single  phase.  This  statement  does  not  apply,  how-* 
ever,  to  his  arrangement  for  obtaining  a  step-up  of  the  fre- 
quency in  the  ratio  of  one  to  two. 

As  regards  Signor  Vallauri's  invention,  the  author  believes 
this  to  be  substantially  the  same  as  that  of  M.  Joly— but  with 
.swine  interesting  developments— in  that  it  transforms  one  phase 
of  the  supply  into  single-phase  current  at  double  the  frequency. 
The  invention  of  Signor  Spinelli  differs  from  those  of  Vallauri 
and  Joly  in  that  it  takes  a  three-phase  supply  and  combines 
the  three  phases  in  such  a  way  as  to  obtain  a  single-phase 
supply  of  triple  frequency  from  the  secondary  coil. 

The  author  understands  that  Signor  Spinelli  has  obtained  an 
efficiency  of  60  per  cent.,  so  that  evidently  the  method  pos- 
sesses possibilities,  though  this  is  hardly  a  sufficiently  high 
efficiency  to  admit  of  its  entering  into  serious  competition  with 
motor-generators  in   sub-stations  for  general   lighting   supply. 

Before    M.    Joly,    of    France,    had    evolved    his    frequency 
changer,  the  author  of  the  present  paper  had,  without  a( 
appreciating  it,  arrived  at  an  arrangement  giviDg  a  three-fold 
change  of  frequency  and  converting  from  three-phase  to 
phase  supply  in  one  operation. 

The  germ  of  this  ide,a  was  evolved  in  the  summer  of  1909. 
The  author  was  at  that  time  considering  a  means  of  deforming 
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the  E.M.P.  wave  of  an  alternating-current  supply,  by  flatten- 
ing it  nt  the  commencement  and  end  ol  the  baltwave  (with  a 
vi, -w  to  facilitating  the  commutation  in  changing  from  aKer« 

ntinuoua  'Hi rent  with  s  rotating  ti 
He  proposed   i>>  draw  current  from   the   alternating-current 
mains,  pass  this  current  through  a  I  i   wound  on  a 

saturated  core,  thus  tending  to  five  the  ws  at  a  very 

■harp  peas  in  a  way  that  is  well  known  (see  Pig.  l.  I    u 

an, l  tin  mi  to  pass  this  def 'I  wave  of  current  tin 

unsaturated  choking  coil  in  which  the  Bus  responded  to  the 
deformed  wave  of  current  so  received,  and  in  winch  in  conse 


Fio.  1. 

quence  two  impulses  of  back  electromotive  force  (see  Fig.  1, 
Curve  D)  were  generated,  one  at  the  commencement  and  end 
of  each  half-cycle  of  the  fundamental  electromotive  force,, 
thereby  absorbing  part  of  the  electromotive  force  received 
from  the,  mains  at  this  instant  and  leaving  a  deformed  E.M.F. 
wave  generated  in  the  saturated-core  transformer,  as  shown  in 
Fig.  1  (Curve  E). 

It  occurred  to  the  author  that  it  would  be  practicable,  by 
winding  a  secondary  coil  on  the  unsaturated-core  choking  coil 
(D),  to  generate  an  E.M.F.  wave  of  partially-complete  triple 
frequency;  and  shortly  after  this  he  thought  of  employing  a 
three-phase  current  and  making  up  the  missing  parts  of  the 
E.M.F.  wave  from  the  other  two  phases.  This  led  at  once  to 
the,  present  invention. 

The  principle  of  the  present  invention  will  be  clearly  under- 
stood by  reference  to  the  accompanying  figures.  In  Fig.  2 
the  connections  are  shown  that  would  obtain  if  the  arrange- 
c 


Fig.  2.— Principle  of  Taylor's  Arrangement. 


ment  were  single-phase ;  this  arrangement,  however,  is  not 
practicable,  owing  to  the  triple-frequency  impulses  received 
being  incomplete,  and  their  having  one  half-wave  missing  in 
every  series  corresponding  to  a  half-cycle  of  fundamental 
frequency. 

It  will  be  easiest  to  consider  first  what  would  happen  in  the 
choking  coil  if  the  primary  winding  of  the  working  transformer 
were  short-circuited;  i.e.,  in  fact,  the  condition  that  would 
obtain  if  the  saturated  choking  coil  were  connected  direct  to 
the  supply  mains. 

The  wave-form  of  the  current  which  would  then  flow  is  shown 
by  Curve  C  in  Fig.  2.  It  will  be  seen  at  once  that  if  the 
current  took  this  form  the  portion  of  the  curve  marked  R  would 
be  that  on  which  the  rate  of  change  of  current  was  very  rapid ; 
and  in  consequence  if  the  current  undergoing  this  change 
could  be  passed  through  the  primary  coil  of  a  transformer 
winding,  on  an  unsaturated  core,  so  that  the  flux  virtually 
followed  the  current  wave,  the  electromotive  force  in  the, 
secondary-coil  windings  on  the  core  of  this  transformer  would 
have  the  wave-forrn  marked  d  at  the  bottom  of  the  figure. 
This,  however,  would  leave  a  large  period  of  the  fundamental 


cycle  in  which  no  useful  work  woe  being  done  in  the 
and  would  ; 

ih.it  the  half-ware*  <>f 

old  not  be  exactly  symmetrical,  b<  i 

the  ascending  and  d<  irrent 

an-  not  exactly  symmetrical  about  the  hmh.    If,  however,  the 

igement  ia  repeal  Q   >" 

fl^.   :.  p,  ar,    Hm     bis 

idled  in  by  the  impul  es  received  from  the  other  phs  e»,  ana 
Up-  dia-symmetrj  ol   the  positive  and  ■•  *  of 

romotive  force  being  nullified  by  corre  ponding  impulses 
ither  pill  es   in  the  manner  indicated  by  fig.  4. 

\    In,  Hi,  ,     |  form    obtained    in    the, 

ndary  cireuit  (likf-  4)  nhows  that  at 
out  of  thi   thro    transform!       "     active.    The  author  di 
that  it  would  be  l  , ndary  coils  in  parallel 

than  in  . ' -n'M,  because  if  in  parallel  the  idle  winding  mi 

res  a  small  a  at  from  tin-,  other  I 

ings;  whereas  if  they    U  ies  the  whole  of  the  eli 

motive  force  of  one  winding  is  absorbed  in  driving  the  current 
through  thp  impedance  of  the  idle  winding,  leaving  virtually 
only  ono  winding  effective.  The  author  has  confirmed  this 
deduction  experimentally. 

In  fig.  4  the  currents  in  the  primary  windings  and  the 
secondary  electromotive  forces  in  the  three  circuits  are  plotted 
in  relation  to  one  another  on  a  time,  basis,  and  the  way  in 
which  they  combine  in  the  secondary  circuit  can  be  easily 
seen. 

An  obvious  deduction  from  what  has  already  been  stated  is 
that  it  would  be  desirable  to  avoid  difficulties  with  the  idle 
current  in  the  third  phase  by  having  a  single  winding  in  the 
secondary,  and  by  employing  a  common  core,  which  is  mag- 
netized by  the  three  primary  currents  having  peaked  wave- 
forms, as  received  from  their  respective  choking  coils.  This 
is  shown  in  fig.  5. 

The  apparatus  shown  in  fig.  5  carried  a  load  up  to  7  kw. 
without  the  drop  of  pressure  exceeding  8  per  cent,  (i.e.,  4  per 


Fig.  5.  Fig.  1. 

Fig.  3. — Connections  of  Taylor's  Frequency  Changer. 

Fig.  4. — Principle  of  combining  Three  Phases  to  form 

a  Single  Phase  (Taylor's  Arrangement.) 

Fig.  5'.— Present  Form  of  Taylor's  Arrangement. 

cent,  up  or  down).  There  are  means  of  improving  this;  but 
the  value  given  suited  the  requirements  for  the  present,  and 
further  experiments  in  this  direction  were  deferred. 

The  author  has  analysed  carefully  the  losses  obtaining  in 
the  experimental  7-kw.  set  and  has  got  out  a  design  for  a 
28-kw.  transformer  which  has  an  estimated  efficiency  of 
approximately  86-88  per  cent.  This  set  is  now  being  con- 
structed. On  a  100-kw.  size  the  author  would  certainly  expect 
to  get  an  efficiency  of  over  90  per  cent.,  and  on  a  500-kw. 
transformer  95  per  cent. 

One  use  of  the  apparatus  would  be  the  conversion  of  three- 
phase  current,  on  systems  having  a  frequency  of  25  periods 
per  second,  to  single-phase  triple-frequency  currents  having  a 
frequency  of  75  periods,  for  lighting  work. 

The  apparatus  lends  itself  in  such  a  case  to  competition  with 
rotary-converter  sub-stations.  Instead  of  supplying  continuous- 
current  lighting  from  the  latter,  it  would  be  possible  in  any 
town  where  there,  is  a  large  network  of  high-tension  three- 
phase  mains,  to  install  kiosks  or  small  static  "exploitation" 
sub-stations  at  various  points  along  the  route,  with  trans- 
formers to  reduce  the  pressure  and  increase  the  frequency. 
The  current  delivered  in  the  secondary  circuit  of  the  frequency 
changer  is  single-phase  current,  but  this  is  actually  advan- 
tageous for  such  work,  in  that  it  only  requires  the  low-tension 
main  to  be  run  as  a  single-phase  main,  and  the  wiring  of  con- 
sumers' premises  may  also  be  single-phase  wiring  without  any 
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question  of  unbalancing  the  eupply.  The  transformers  being 
also  entirely  self-regulating  (there,  being  no  automatic  apparatus 
to  look  after),  the  frequency  changers  are  eminently  suitable 
for  fixing  in  kiosks,  where  they  will  have,  to  work  without 
attention  for  perhaps  a  month  or  more  at  a  time. 

Another  use  for  this  apparatus  would  be  for  those  power 
consumers  who  obtain  current  at  25  periods  on  specially  cheap 
terms  for  lighting  purposes  and  have  their  power  supply  in 
the  form  of  an  extra-high-tension  supply.  In  this  case  it  would 
only  be  necessary  for  them  to  take  a  supply  of  low-tension 
current  from  the  secondaries  of  their  power  transformers,  lead 
this  through  the  frequency  changer,  aud  use  it  for  the  lighting 
of  their  building  at  75  periods. 

For  electric  welding  purposes,  and  possibly  also  in  connection 
with  single-phase  electric  furnaces,  the  frequency  changer  may 
find  a  useful  field  of  application,  its  special  feature  being  that 
any  load  (even  a  complete  short-circuit)  may  be  put  upon  a 
secondary  winding  without  disturbing  the  "balance "  of  the 
power  on  a  three-phase  supply.  In  the  case  of  certain  three- 
phase  furnaces  the  author  is  advised  that  the  short-circuiting 
of  the  poles  on  any  one  phase  may  introduce  extremely  severe 
demands  upon  a  single  phase  of  the  three-phase  high-tension 
mains,  upsetting  the  regulation,  and  disturbing  the  supply  to 
other  consumers.  Here  there  should  be  a  useful  field  for  the 
frequency  changer. 

Another  field  in  which  the  frequency  changer  may  find  a 
large  sphere  of  usefulness  is  in  connection  with  three-phase 
low-periodicity  railway  work,  where  it  would  be  specially  suit- 
able for  taking  a  supply  from  the  mains  at,  say,  16  periods  per 
second,  and  changing  this  to  a  supply  for  lighting  at  48  periods 
per  second  for  use  in  lighting  the  stations  along  the  line. 

With  a  small  modification  the  apparatus  can  he  made  rever- 
sible; for  instance,  16.6  cycles  might  be  obtained  from  50 
cycles.  This  would  open  up  the  possibility  of  existing  power 
concerns  supplying  current  for  electric  furnaces  or  perhaps  for 
railway  work. 

A  brief  consideration  of  fig.  4  will  lead  to  the  conclusion  that 
if  we  were  to  have  nine  phases  of  supply  instead  of  three,  and 
nine  choking  coils  and  working  transformers  (or  nine  choking 
coils  and  one  "  common  "  working  transformer),  the  electromo- 
tive- forces  in  the  various  secondary  windings  would  combine 
in  a  similar  way  to  give  a  current  of  nine  times  the  primary 
frequency.  The  only  condition  that  would  be  lacking  would 
be  that  the  durations  of  the  secondary  electromotive  forces 
would  be  too  long,  and  they  would  "therefore  overlap  and 
partly  nullify  one  another.  This  defect  can  be  avoided  by  the 
simple  expedient  of  generating  an  E.M.F.  wave  in  the  primary 
generator  which  is  not  a  true  sine  wave. 

Fig.  6  shows  the  natural  period  of  time  existing  between  the 
commencement  of  the  rush  of  current  through  the  choking 
coil  and  the  crest  of  the  current  wave,  where  the  choking  coil 


Fia.  6.— Thrf.f.-foi.d  Step-up.       Fig.  7.— Nine-fold  Step-up. 

is  placed  directly  across  the  mains  and  a  sine  wave  of  electro- 
motive force  is  applied.  This  can  be  employed  for  a  three-fold 
step-up  in  the  frequency. 

Fig.  7  shows  how  by  a  very  trifling  alteration  in  the  E.M.F. 
wave  of  the  generator  the  above  period  has  been  shortened 
from  about  50  electrical  degrees  to  20  degrees;  this  latter  corre- 
sponding with  a  nine-fold  step-up  in  the  frequency.  In  a 
similar  way,  the  step-up  in  the  frequency  might  be  increased 
to  27-fold.  It  will  be  understood  that  the  apparatus  tends  to 
give  the  same  multiple  of  the  frequency  whatever  the  original 
frequency  may  be. 

Using  the  9  :  1  step-up  arrangement  the  proposal  would  be 
to  build  a  generator  having  a  wave-form  similar  to  that  shown 
in  fig.  7,  and  a  periodicity  of,  say,  11,000  per  second,  which 
will  give  99,000  periods  on  the  high-tension  winding  of  the 
frequency  changer. 

If  it  is  found  practicable  to  step  up  27  times,  the  generator 
need  only  be  built  for  3,666  periods  in  order  to  obtain  99,000 
periods. 

In  conclusion,  the  author  believes  that  he  has  been  th<  fir  t 
to  show  a  practical  application  of  the  principle  of  employing 
as  many  phases  of  the  supply  as  it  is  desired  that  the  final 
frequency  shall  be  a  multiple  of  the  original  frequency,  and 
combining  all  these  independent  waves  of  electromotive  force 
into  a  common  wave  of  electromotive  force  of  the  same  number 
of  times  the  original  frequency  that  there  are  phases  of  supply. 


Appendix. 

A  few  further  notes  as  to  the  operation  of  the  apparatus  may 
not  be  out  of  place. 

Referring  to  fig.  2,  it  will  be  noticed  that  the  curve  of  flux 
(n  )  is  flat  on  the  top,  due  to  the  back  electromotive  force  (d) 
in  the  primary  winding  of  the  working  transformer  leaving 
the  electromotive  force  (e-d)  to  be  taken  up  by  the  choking  coil 
instead  of  the  electromotive  force  (e)  of  the  mains.  Now,  when 
the  electromotive  force  (e)  is  at  its  maximum,  the  rate  of 
change  of  flux  in  the  choking  coil  is  also  at  its  maximum, 
though  the  current  in  the  choking  coil  is  nearly  zero.  Again, 
when  the  electromotive  force  (e)  is  at  its  minimum,  the  rate 
of  change  of  flux  is  also  at  its  minimum,  though  the  current 
in  the  choking  coil  (drawn  from  the  mains)  is  at  its  maximum. 

In  other  words,  we  may  look  upon  the  choking  coil  as  a 
kind  of  valve  which  keeps  out  the  electromotive  force  (e)  of 
the  mains  from  the  primary  coil  of  the  working  transformer 
at  the  time  when  the  electromotive  force  of  the  mains  is  at 
its  maximum,  and  lets  it  through  on  to  the  working  trans- 
former for  about  60  electrical  degrees  on  either  side  of  the 
point  of  zero  electromotive  force  in  the  mains. 

We,  can  also  consider  that  by  altering  the  shape  of  the 
electromotive  force  wave  received  from  the  mains  the  "  valve" 
may  be  opened  or  closed  for  a  longer  or  shorter  period  during 
each  half-cycle  of  the  supply,  as  is  indicated  by  the  relative 
time-values  for  the  "  current  rush  "  in  figs.  6  and  7. 

During  the  reading  of  the  paper  the  author  added  the  follow- 
ing particulars  regarding  power  factor,  which,  we  understand, 
are  to  be  embodied  in  the  paper  after  being  refereed  by  the 
London  Committee  :  — 

It  is  important  to  consider  how  the  power  factor,  which  is 
only  of  the  order  of  0.2,  can  be  compensated  for.  In  a  large 
system  of,  say,  30,000  kw.',  there,  will  no  doubt  be  found 
motors  of  large  size  aggregating  perhaps  15,000  kw.,  or,  say, 
50  per  cent,  of  the  aggregate  power  of  the  system,  upon  which 
it  would  pay  to  introduce  phase  advancers  for  this  purpose. 

The  author  is  advised  that  certain  phase  advancers  which 
are  already  on  the  market  could  be  applied  in  the  case  where 
the  periodicity  is  as  low  as  25  periods,  at  a  cost  of  not  very 
much  above  5s.  per  kw.  of  the  motor  capacity  to  which  they 
are.  applied.  The  question  then  arises  to  what  extent  it  would 
be  practicable  to  introduce  a  lighting  load  on  such  a  system, 
through  the  medium  of  frequency  changes  compensated  for 
by  phase  advancers. 

Referring  to  fig.  8,  it  will  be  seen  that  if  we  have  an  ex- 
isting motor  load  of  100  kw.  at  a  power  factor  of  0.70  lagging, 


Fio.  8. 

and  if  by  means  of  phase  advancers  this  is  improved  to  0.95 
leading,  and,  further,  that  a  40-kw.  lighting  load  at  0.2  power 
factor  is  then  superimposed  on  the  system,  the  resultant  power 
factor  will  be  0.77,  which  is  decidedly  better  than  it  was  before 
the  change,  and  the  motive  power  consumer  will  gain  con- 
siderably, his  power  factor  being  raised  from  0.70  lagging  to 
0.95  leading. 

From  this  we  see  that  we  can  introduce,  for  every  100  kw. 
of  motor  load,  no  less  than  40  kw.  of  lighting  load,  by  means 
of  phase  advancers  on  the  existing  motors  of  consumers,  that 
is  to  say,  that  on  a  15,000-KW.  motor  load— the  figure  taken 
above— we  could  introduce  6,000  kw.  of  lighting  load  by  means 
of  phase  advancers;  and  the  cost  of  the  maintenance  of  these 
phase  advancers,  as  well  as  that  of  interest  and  sinking  fund 
on  the  same,  works  out  at  something  of  the  order  of  .06d.  mi 
every  unit,  even  if  we  take  a  load  factor  as  low  as  7  |» 

If,"  instead  of  taking  up  a  lighting  load,  we  were  considerinjj 
the  taking-up  of,  for  instance,  a  furnace  load,  by  means  of 
phase  advancers  which  step  down  the  frequency,  the  cost  to 
led,  being  on  a  probable  load  factor  of  something  like 
25  per  cent.,  would  onlv  be  something  of  the  order  of  ,02d. 
per  unit.  Both  this  figure  and  the  figure  previously  given 
(.06)  include  a  fair  margin  for  contingencies.     It  would  thus 
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appear  that,  ii  the  supply  oompany  were  themselves  to  is  ball 
ttie  phase  advancers  on  the  consumers'  premises,  they  could 
make  a  paying  proposition  out  <>i  it,  without  at  all  unduly 
hampering  the  oonaumer  by  the  charge  which  would  havi  to 
he  made  for  this  pha:;<>  nviiiiration. 

An  alternative  method  of  phase  compensation,  which,  how- 
ever, would  only  carry  the  compensation  as  Car  as  tho 
sub-station,  would  bo  the  insertion  of  rotary  converters  in  tbo 
sub-stations,  which  would  have  a  margin  of  power  os  then 
tor  introducing  a  leading  wattless  component  of  current  on 
tbo  system,     it  has  been  shown  elsewhere  (see  Electrical 

Engineer,  30/8/07)  that  if  a  500-K.V.A.  suitably-excited  rotary 
converter  is  used  to  supply  a  D.c.  load  of  375  KW.,  there  could 
also  be  drawn  from  the  B.H.T.  mains,  by  the  A.c.  aide  ol'  the 
converter,  a  leading  wattless  current  corresponding  with  that 
required  by  an  induction  motor  load  of  500  K.v.a.,  having  a 
power  factor  of  0.80.  Tho  vector  curves  given  in  fig.  8  show 
that  the  wattless  component  of  tho  current  would,  in  this 
case,  bo  the  same  as  tho  wattless  component  for  an  80-kw.  load 
at  a  power  factor  of  0.2,  corresponding  with  the  power  factor 
of  the  frequency  changer  on  the  primary  side.  (Tho  power 
factor  on  the  secondary  side  is  very  nearly  unity). 

Wo  thus  arrive  at  the  conclusion  that  we  can  take  up  an 
80-kw.  load  on  the  frequency-changer  for  every  875  kw.  of 
load  supplied  on  the  d.c.  side  of  the  rotary  converter,  i.e., 
roughly,  '20  kw.  for  every  100  kw.  of  load  on  the  D.c.  side  of 
the  sub-station. 

Now,  the  proportion  of  the  copper  and  iron  of  the  converter 
used  for  improving  the  power  factor  of  the  induction  motor 
load  is  that  represented  by  125  kw.  (which  would  otherwise 
be  available  for  an  extra  d.c.  load  of  that  amount];  and  this 
at,  say,  £2  per  kw.,  represents  £250,  which  is  tho  capital  cost 
of  getting  80  kw.  additional  as  a  lighting  load;  or 
250/80  =  £3.1  per  kw.  of  lighting  load  taken  up  through  the 
frequency  changer.  The  motors  on  the  e.h.t.  side  of  the  sub- 
station could  be  used  to  assist  in  further  compensating  for  the 
power  factor,  thus  providing  for  another  40  kw.  of  lighting 
load  on  every  100  kw.  of  induction  motor  load. 

Taking  now,  interest  and  sinking  fund  on  the  above  £3.1  per 
kw.  at  10  per  cent,  we  have  approximately  6s.  Od.  per  annum 
per  kw.,  and  at  a  6.8  per  cent,  load  factor,  representing 
approximately  600  hours  per  annum,  we  have 

Cost  per  unit  =  72/600  =  0.12d.  per  unit. 
So  that  if,  for  instance,  energy  were  sold  for  lighting  purposes 
at  3d.  per  unit,  the  price  would  only  have  to  be  raised  by 
Jd.  per  unit  on  account  of  phase  compensation;  or  by  Jd.  per 
unit  even  if  we  put  on  100  per  cent,  margin  for  other  charges 
and  for  contingencies. 

If,  however,  electric  furnaces  were  being  supplied,  having 
a  load  factor  of  perhaps  25  per  cent.,  the  last  mentioned  figure 
(viz.,  jd.)  would  be  reduced  to  approximately  .06d.  per  unit, 
which  should  not  prove  any  undue  handicap  on  a  charge  of  Id. 
per  unit. 

There  must,  of  course,  be  added  to  the  above  the.  cost  of  the 
frequency  changer  itself,  which  is  of  the  same  order,  but  even 
so,  considering  that  this  would  bring  in  an  entirely  new  class 
of  load,  the  cost  would  not  be  at  all  prohibitive.  The  dis- 
tribution costs  would,  as  compared  with  D.c.  distribution  from 
rotary-converter  sub-stations,  be  saved  the  heavy  expense  of 
the  latter  and  of  the.  d.c.  cable  networks  from  these  sub- 
stations ;  which  would  much  more  than  compensate  for  the  cost 
of  the  frequency  changers.  The  special  field  for  the  scheme 
would  be  on  the  outskirts  of  the  areas  fed  by  the  rotary  con- 
verter sub-stations. 

At  the  close  of  the  paper  the  author  performed  an  experi- 
ment with  his  apparatus  showing  the  conversion  of  25-cycle 
current  to  75  cycles,  the  secondary  current  being  employed  to 
light  a  bank  of  lamps. 

Mr.  Taylor  also  performed  a  very  interesting  experiment  to 
show  the  reversibility  of  the  apparatus,  which  consisted  in 
passing  through  a  special  transformer  a  current  received  at 
75  cycles,  and  obtaining  from  the  transformer  a  current  of  25 
cycles  per  second.  This,  he  believes,  is  the  first  occasion  when 
such  a  thing  has  ever  been  done  by  means  of  static  trans- 
formers. 

The  magnetic  valve  action  described  in  the  paper  is  utilised 
to  permit  current  from  the  25-cycle  supply  to  be  passed  through 
the  special  transformer  to  the  load  which  has  to  be  carried 
during  two  out  of  every  three  half-cycles  of  the  high-frequency 
supply,  and  to  suppress  every  third  half -cycle. 

The  wave  thus  passed  through  is  not  a  complete  wave,  but 
by  the  addition  of  self-induction  could  be  made  more  com- 
plete, and  in  any  case  should  be  quite  sufficiently  so  to  be 
utilised  for  such  purposes  as  the  operation  of  electric  furnaces ; 
and,  if  the  power  factor  difficulty  could  be  satisfactorily  over- 
come, it  might  even  be  utilised  for  electric  railways — in  fact, 
any  application  where  the  close  regulation  of  the  voltage  is 
not  of  much  moment. 

Mr.  Taylor  informs  us  that  he  has  not  yet  had  time  to  per- 
form any  careful  experiments  on  the  regulation  of  the  voltage 
under  these  conditions,  but  he  is  hopeful  that  it  will  not  be 
found  to  be  materially  worse  than  when  stepping  up  the 
frequency. 

A  frequency  meter  put  upon  the  secondary  circuit  showed 
a  very  pronounced  25  periodicity  with  only  slight  traces  of  the 
original  75  cycles.  A  bank  of  24  lamps  of  50  c.p.  (carbon 
filament)  was  illuminated  by  the  low-frequency  current. 

Owing  to  the  lateness  of  the  hour  the  discussion  was  very 
short. 


ELECTRIC    COOKING. 
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the    top     and     bottom    heating     would    have   the 
advantage. 

Borne  con  bached    importance    to    having  a  glass 

window  in  the  door  of  the  oven,  hut  tho  only  practical  0» 
had  ba  d   "  of  this  was  for  the  purpose  of  reading 

a  thermometer;  it  was  better  to  hang  the  thermometer  is 
oven  than  to  rely  on  instruments  fixed  to  the  ovens:    these 
latter  ho  found  to  be  misleading  and  in  most  cases  quite  un- 
reliable. 

It  was  doubtful  whether  it  was  a  wise  policy  to  increase  the 
cost  of  electric  cooking  apparatus  by  the  addition  of  glass 
windows  in  tho  doors,  and  the  supply  of  thermometers,  and 
he  had  found  that  user3  preferred  to  depend  on  their  knowledge, 
gained  by  experience,  as  to  the  time  it  took  to  heat  an  oven. 

Some  much  more  prominent  indicating  device  was  required 
than  the  small  opening  on  the  Hart  switch  with  the 
and  "OFF,"  and  illuminated  glass  discs  or  other  conspicuous 
indicating  devices  to  show  what  was  being  used,  were  most 
necessary  when  using  electric  cookers.  (        • 

Regarding  utensils  for  use  on  hotplates  he  found  the  "Tricity" 
porcelain  and  Carron  brownware  utensils  very  useful  ad- 
ditions, and  that  cast-iron  kettles  and  pans  with  the  bottoms 
turned  or  ground  flat,  had  proved  the  best,  taking  into  con- 
sideration the  cost  of  the.  utensils. 

He  found  it  took  just  twice  as  long  to  boil  water  in  a  utensil 
which  had  been  in  use  on  a  coal  fire  as  it  took  to  boil  a  similar 
quantity  of  water  in  a  cast-iron  kettle  with  a  ground  bottom. 

The  table  utensils  manufactured  by  the  Brompton  and  Kens- 
ington Accessories  Co.  had  many  advantages,  both  in  relia- 
bility and  in  being  able  to  use  the  one  cord  connector  with 
any  of  the  utensils  which  this  firm  supplied. 

With  a  table,  in  the  centre  of  the  room,  an  improved  means 
of  taking  the  supply  to  the  table  would  be  warmly  welcomed. 
Where  central' indirect  fittings  are  in  use  for  lighting,  a  con- 
nector could  be  attached  to  the  bottom  of  the  inverted  bowl, 
and  a  connection  brought  down  to  the  utensils. 

In  electric  radiators,  the  "Belling  fire"  had  found  much 
favour  amongst  his  consumers,  but  the  finish  was  not  all  that 
could  be  desired,  and  he  hoped  the  makers  would  see  their 
way  to  improve  on  the  piece  of  sheet  metal  which  is  attached 
by  means  of  four  screws  to  the  back  of  the  fire. 

Amongst  other  domestic  uses,  electricity  should  be  more 
generally  used  than  it  is  at  present  in  connection  with  private 
washing  and  laundry  machines. 

Air.  Beauchamp,  who  opened  the  discussion,  considered  a 
thermometer  was  useful  for  accuracy  also  inspection  windows, 
but  lamps  soon  failed.  He  preferred  a  window  in  the  back 
and  front  of  the  oven,  and  a  lamp  at  the  far  side.  It  was  very 
important  to  indicate  whether  the  switches  were  on  or  off,  and 
the  best  method  was  to  use  illuminated  signs.  Besides  a  com- 
plete cooker  with  grill,  hot  plates  and  oven,  there,  was  room 
for  a  simple  oven  with  no  accessories.  He  did  not  believe  there 
was  any  future  for  laundry  apparatus  for  use  in  residences, 
at  any  rate  in  London.  ,  , 

Mr.  Eedick  was  anxious  to  obtain  information  as  to  British 
practice  in  electric  supply.  The  central  stations  in  this  country 
did  not  seem  inclined  to  go  out  of  their  way  to  help  in  the 
selling  of  apparatus  to  consumers. 

Mr.  Bycroft  considered  that  the.  electric  iron  was  the  best 
introduction  to  other  uses  of  electricity.  He  complained 
bitterly  of  the  absence  of  hiring  powers  by  municipalities. 
He  made  a  point  of  giving  a  certain  number  of  irons  to  con- 
sumers each  year  as  a  kind  of  substitute  for  discount. 

Mr.  Cooke  thought  at  one  time  that  it  was  essential  to 
standardise  cookers,  but  in  view  of  continual  improvements 
he  had  had  to  modify  his  views.  The  present  high  cost  of 
apparatus  necessitated  a  fairly  high  charge  for  hire,  which 
could  not  be  modified  untd  the  manufacturers  were  able  to 
increase  the  output.  He  preferred  side  heating  to  top  and 
bottom  heating.  .  . 

Mr.  Travis  thought  it  a  hardship  that  electrical  supply 
engineers  in  this  country  should  pay  for  their  experience :  he 
suggested  a  central  association  or  bureau  of  research,  which 
could  employ  an  expert  testing  staff  to  report  on  various 
samples  and  tvpes,  and  publish  the  results  of  the  test  for  the 
benefit  of  the  industry.  This  would  also  help  in  standardiza- 
tion, as  faulty  designs  could  be  eliminated  practically  before 
they  were  put  on  the  market.  Most  makers  were  giving  up 
top  and  bottom  heat  and  using  nothing  but  sideheat.  As  to 
radiant  and  black  heat  for  oven  work,  it  was  difficult  to  draw 
a  hard  and  fast  line;  radiant  heat  was  best  for  roasting,  and 
the  black  heat  best  for  pastry ;  he  did  not  think  windows  and 
thermometers  and  such  refinements  were  necessary.  Thermom- 
eters gave  very  inaccurate  readings  when  applied  to  cookers. 
With  regard  to  connections  for  separately  heated  utensils  for 
use  in  conjunction  with  an  electric  cooker,  he  suggested  the 
well-known  rise  and  fall  billiard  chalk  attachment,  so  as  to 
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keep  the  socket  of  the  plug  well  out  of  the  way  when  not  in 

list  . 

Mr.  Pickvancb  advocated  the  use  of  thermometers  ami 
thought  that  each  engineer  should  ge.t  experience  for  bin 
in  electric  cooking.  He  did  not  agree  as  to  the  undesirability 
of  windows  in  ovens;  tiny  could  ca.sily  be  kept  clean,  ami 
A  very  well  inside  an  oven.  B(  considered  that 
an  iron,  kettle,  or  grill  was  the  best  introduction  to  other  uses 
of  electricity,  and  he  made  a  poinl  oj  loaning  these  ou  trial 
to  consumers. 

Mr.  SlREKT  emphasised  the  importance  of  paying  more  and 
more  attention  to  the  water  boiling  problem,  and  said  it  would 
be  an  advantage  for  each  consumer  hiring  a  cooker  to  be 
supplied  with  a  quick  boiling  kettle. 

Mr.  Allen  thought  it  most  desirable  for  each  engineer  to 
test  personally  various  types  of  ovens  under  actual  conditions. 
He  did  not  agree  with  the  use  of  thermometers,  windows,  or 
lamps  in  an  oven,  and  considered  aluminium  the  best  material 
for  utensils,  with  a  ground  bottom,  the  bottoms  being  slightly 
concave  when  cold,  which  caused  them  to  be  dead  flat  when 
hot.  The  Belling  type  of  heater  was  the  best  yet  put  on  the 
market.  In  order  to  encourage  the  use  of  heaters  among  con- 
sumers on  his  rateable  value  system  of  charge,  he  hired  a 
heating  circuit  and  plug  at  a  rental  of  1/-  per  annum,  and 
this  had  effected  an  enormous  increase  in  the  use  of  electric 
heating  by  consumers.  He  considered  the  vacuum  cleaner  an 
excellent  introduction  for  other  uses  of  electricity,  and  made 
a  point  of  supplying  irons  on  free  trial. 

Mr.  Nichols  Moore  thought  that  they  must  rely  upon  the 
manufacturers  for  improvements  in  the  electric  cooker.  He 
had  electric  cookers  on  both  a.c.  and  D.c.  circuits,  and  was 
troubled  with  pressure  variation  on  the  latter,  but  not  on  the 
single-phase  supply  at  200  and  100  volts.  This  illustrated  the 
i  lority  of  a.c.  circuits  for  distribution  purposes  so  far  as 
domestic  use  was  concerned,  particularly  where  there  were 
large  size  d.c.  motors  in  the  immediate  vicinity  which  made 
an  intermittent  and  heavy  demand  on  the  distributors.  He 
considered  that  the  electric  iron  was  the  finest  introduction 
to  "other  uses"  of  electricity.  In  Newport,  gas  cookers,  to- 
gether with  three  points  and  all  piping,  were  put  in  free  by 
the  Gas  Co.,  and  he  found  this  a  very  serious  factor  in  en- 
deavouring to  cope  with  competition  for  domestic  purposes. 

In  Mr.  Downe's  opinion  the  cooking  was  going  to  be  greater 
than  the  power  business.  The  gas  companies  had  standardised 
a  type  of  domestic  cooker,  and  they  could  not  do  better  for 
the  time  being  than  take  advantage  of  their  educative  work. 
He  considered  it  was  well  worth  while  standardising  cookers 
and  ovens,  and  he  advocated  a  model  specification  being  drawn 
up.  (It  was  pointed  out  that  this  matter  as  well  as  the 
standardisation  of  plugs  and  sockets  was  already  in  hand  by 
Mr.  Wordingham's  Committee  of  the  Engineering  Standards). 
He  considered  that  no  method  of  cooking  could  approach  the 
electric  oven  and  grill.  The  slowness  of  the  hot  plates  was  a 
distinct  difficulty,  but  a  quick  boiling  kettle  supplied  with  the 
cooker  would  get  over  it.  The  results  of  several  complete 
cooking  outfits  used  by  families  in  Brompton,  was  a  consump- 
tion of  U  units  per  head  per  day. 

Mr.  Farndon  said  in  West  Ham  they  had  several  dozens  of 
complete  cookers  of  various  makes  installed,  all  of  which  had 
given  great  satisfaction.  A  fair  number  were  installed  on  hire, 
but  in  the  majority  of  cases  the  apparatus  had  been  purchased 
outright,  which  indicated  that  a  considerable  amount  of  busi- 
ness was  to  be  obtained  with  this  class  of  apparatus  irrespective 
of  the  facilities  afforded  for  hire,  whilst  it  was  generally  appre- 
ciated that  universal  electric  cooking  was  a  result  obtainable 
only  by  hiring  at  a  nominal  rent  per  quarter.  He  agreed  with 
the  system  recently  adopted  by  Mr.  Seabrook,  i.e.,  in  making 
a  nominal  charge  for  hire  and  slightly  increasing  the  charge 
for  energy  with  a  view  to  bringing  the  total  hire  to  a  figure 
approximating  the  present  standard  rental.  The  relative  value 
of  cooking  accounts  in  Marylebone  and  West  Ham  would  ap- 
pear, roughly,  to  be  as  5 — 1,  or  even  as  high  as  10 — 1  in  favour 
of  the  former^  and  although  an  additional  id.  per  unit  on  Mr. 
Seabrook's  price  could  be  expected  to  bring  a  reasonable  return 
towards  the  cost  of  hire  the  result  in  West  Ham  would  be 
correspondingly  unsatisfactory.  He  did  not  agree  with 
windows,  thermometers  or  lamps  in  ovens.  He  found  that 
electric  irons  "  dumped  "  to  consumers  was  the  best  means  of 
affecting  a  sale,  and  they  were  now  proceeding  to  dump  kefctli 
the  best  results  were  obtained  by  leaving  irons  at  the  con- 
sumers' doors,  for  a  month's  free  trial.  Arising  from  the  use 
of  the  higher  capacity  heating  apparatus  now  being  more 
generally  recommended  and  the  consequent  necessity  for 
heavier  flexible  cords,  he  described  an  ingenious  plug  designed 
by  Messrs.  Lundberg,  dm  bo  repre*  atations  made  and  assist- 
ance rendered  by  the  West  Ham  stuff;  the  main  features  of 
the  apparatus  were  the  contact  pins  and  terminals,  which  were 
made  in  one  solid  piece,  two  set  pins  being  provided  in  the 
terminal  for  securing  good  contact  with  the  flexible  wire,  thus 
overcoming  the  possibility  of  over-heating  at  the  joints  forming 
the  contacts  on  the  usual  tyi>e  of  plug.  The  ping  top  was  made 
in  halves  clamped  together  by  means  of  braes  sc.t  pins,  the 
result  being  to  form  a  cord-grip  on  the  braiding  of  the  flexible 
wire  and  very  satisfactory  results  had  been  obtained. 

The  Secretary  (Mr.  Seahrook)  said  he  saw  no  reason  why  side 
heating  should  not  be  standardised.  As  to  depreciation  of 
cookers,  there  were  many  types  in  use  in  Marylebone,  some 
four  or  five  years  old;  an  obsolete  type  of  cooker  could  be 
brought  up  to  date  by  replacing  the  old  elements  by  modern 
ones  at  quite  a  email  cost.     They  purchased  cookers  out  of 


revenue  and  allowed  no  depreciation,  but  brought  them  up  to 
date  by  the  method  indicated,  and  in  the  event,  which  was 
verj  rare,  of  being  compelled  to  scrap  a  complete  cooker,  it 
was  simply  written  off  the  books.    He  referred  to  the  desira- 

of  developing  a  thermostatic  control  of  oven  heating 
which  would  do  away  with  individual  switching,  when  the 
cook  would  simply  turn  a  pointer  to  the  temperature  required, 
and  the  tlii  I  uld  maintain  the  oven  at  that  tempera- 

ture. Water  heating  at  one  of  the  Marylebone  conveniences, 
at  4d.  per  unit,  came  out  rather  less  than  the  previous  gas 

They  had  tried  a  continuous  heat,  with  a  thermostat 
controlling  the  accelerator  for  sudden  demands,  but  this  came 
out  a  great  deal  more  expensive  than  gas.  Then,  they  tried 
a  rather  larger  constant  heat  and  no  thermostat  and  this  came 
out  worse.  But  with  a  thermostat  alone  and  no  constant  heat, 
the  current  being  turned  off  at  night,  when  the  convenience 
was  closed,  and  switched  on  in  the  morning  again,  the 
tlieimostat  keeping  the  water  at  the  required  temperature  all 
day  long,  the  consumption  of  current  was  considerably  reduced; 
the  type  of  thermostat  was  the  "  Grundy."  He  firmly  believed 
in  properly  illuminated  indicators,  showing  the  position  of 
switches.  Switches  and  fuses  should  be  mounted  on  a  separate 
control  board.  He  agreed  with  the  author  that  cast-iron  pots 
with  turned  bottoms  proved  the  best  for  hot  plate  heating.  He 
i  1 1  iphasisod  the  necessity  of  fixing  to  each  cooker,  either  a 
rapid  boiler  or  a  separately  heated  kettle  for  small  quantities 
of  water  required  quickly.  Either  of  these  heaters  would 
supply  hot  water  at  a  quicker  rate  than  was  obtainable  by  gas. 


ELECTRICITY    IN    DENTISTRY. 


.\  considerable  amount  of  attention  has  been  paid  to  the 
therapeutic  value  of  high-frequency  currents,  and  one  of  the 
most  interesting  developments  in  this  connection  is  the 
application  of  d  Arsonvalisation  to  dentistry.  Reference  in 
this  connection  may  be  made  to  the  paper  given  before  the 
Stomatological  Congress  in  Paris  in  1911,  by  Dr.  Julian 
Zilz,  on  the  Therapeutic  Influence  of  d' Arsonvalisation  on 
Alveolar  Pyorrhoea,  a  paper  by  0.  Libotte  in  the  Annales 
Dentaires,  11)12,  on  Alveolar  Pyorrhoea  and  its  treatment, 
and  Moore  Stevens  on  High-Frequency  Currents  for  the 
Treatment  of  Alveolar  Pyorrhoea  and  Inflamed  Conditions 
of  the  Mouth  in  Dental  Cosmos,  1913.  The  good  results  from 
the  clinical  and  stomatological  standpoints  have  given  con- 
siderable inducement  to  the  development  of  special  apparatus 
for  the  particular  purposes  of  dentistry.  It  will,  of  course, 
be  remembered  that  the  high-frequency  currents  used  in  this 


Fig.  1.— High-Fbeouency  Dental  Apparatus. 

connection  are,  briefly,  alternating  currents  with  extremely 
high  pressures  and  very  high  frequency.  The  frequency  of 
the  currents  which  are  used  for  dentistry  work  of  this 
description  ranges  from  100,000  to  more  than  1,000,000  per 
second,  and  the  usual  form  of  the  application  of  these  cur- 
rents is  by  means  of  special  vacuum  electrodes  constructed 
by  Dr.  Zilz.  The  radiations  proceeding  from  these  elec- 
trodes are  bactericidal  and  stimulating  in  operation,  and  local 
anaesthesia  can  by  their  use  be  obtained  in  a  very  short 
time. 

Fig.  1  shows  a  high-frequency  apparatus  used  in  this 
connection,  made  by  Messrs.  Fischer  <t  Rittner,  of  Dresden. 
The  whole  arrangement  is  extremely  simple  for  handling, 
which  means  that  economy  of  time  is  secured,  the  average 
time  for  an  operation  being  not  more  than  five  or  ten  minutes. 
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The  speed  and  convenience  al  the  method  and  the  bacteri- 
oidal  mid  ozonising  property  reduce  the  secretion  at  the 
diseased  portion  of  the  month  to  a  minimum  »h  has  beta 
shown  l>y  numerous  experiments  l>y  Dr.  Bilz.  The  method 
is  therefore  in  addition  to  being  extremely  useful  and 
reliable,  quite  harmless,  and  is  a  relatively  inexpen- 
sive method  of  dealing  with  pyorrhoea  alveolaris. 
It  can  also  be  applied  to  neuralgia  of  the  face,  tuber- 
culosis or  lupus  of  the  mucous  membrane,  &c.  The 
construction  of  the  apparatus  is  such  that,  in  addition  to 
simplicity  of  operation,  there  is  absolute  safety  to  the 
operator  and  to  the  patient.  As  will  be  seen  from  the  illus- 
tration, an  electrode  holder  and  a  high-pressure  cable  give 
flexibility  to  the  conduct  of  the  work.  The  necessary  length 
of  spark  is  about  40  mm.,  which  is  sufficient  to  operate  the 
normal  vacuum  electrodes. 

One  of  the  essential  portions  of  the  equipment  of  a  dental 
surgery  is  some  means  whereby  hot  water  can  be  provided 
with  as  little  loss  of  time  as  possible,  and  in  this  respect 
electricity  has  been  found  to  be  of  considerable  service.  A 
very  neat  and  compact  arrangement  of  electric  water  heater 
has  been  introduoed  by  the  fnsto  Electric  Heater  Co.,  of 
Cincinnati,  U.S.A.,  which  operates  either  on  direct  or 
alternating  current,  and  can  be  used  on  any  voltage  from 
95  to  125.  Its  external  form  is  that  of  a  small  metal 
cylinder,  to  one  end  of  which  is  attached  a  flexible  tube 
containing  the  electrical  connections  of  an  ordinary  electric 
light  socket.  The  immersion  of  the  heater  in  a  vessel  of 
water  gives  hot  water  in  five  minutes,  and  boiling  water  in 
less  than  10  minutes.  It  can  be  easily  cleaned,  and  its 
polish  is  maintained  by  ordinary  care  and  a  little 
attention. 

This  is  combined  in  the  dental  and  medical  steriliser 
with  the  necessary  apparatus  for  holding  small  instruments 
and  broaches,  the  steriliser  consisting  of  the  regular  electric 
heater  and  the  steriliser  proper,  which  has  a  little  mesh  box, 
2^  in.  x  1|  in.  x  H  in.,  for  the  instruments.  One  tray 
of  the  smallest  mesh  is  placed  in  the  bottom  of  the  steriliser, 
another  tray  with  a  larger  mesh  being  placed  in  the  top  on 
shelves  provided.  The  instruments  are  stood  up  through 
the  holes  of  the  top  mesh  with  the  points  resting  on  the 
small  mesh  in  the  bottom,  thus  keeping  the  instruments 
from  sliding.  The  regular  Insto  heater  is  then  placed  in 
the  steriliser,  resting  on  the  bottom  mesh.  The  apparatus 
is  so  constructed  that  it  is  very  easily  cleaned,  and  as  it  has 
a  separate  heating  device  this  may  be  used  in  either  the 
steriliser  proper  or  any  other  vessel.  The  entire  heater  is 
in  positive  and  direct  contact  with  the  water,  thus  ensuring 
very  efficient  results.  A  special  advantage  is  that  in 
making  renewals  the  new  heating  element  can  be  readily 
slipped  into  place  at  a  very  low  cost,  instead  of  its  being 
necessary  to  return  the  steriliser  for  renewal.  The  whole 
arrangement  appears  to  be  a  very  simple  and  neat  solu- 
tion of  the  special  difficulties  involved  in  electric 
sterilisation. 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


New  Tariff  for  Imports  into  Columbia. 
The  Board  of  Trade  has  just  issued  a  translation  of  a  new  Colum- 
bian tariff,  which  was  sanctioned  on  December  6th,  1913.  A 
circular  of  the  Government  dated  December  17th  notified  that  all 
alterations  effected  by  the  new  law  which  involved  reduction*  of 
duty  were  to  commence  after  the  expiration  of  90  days  from  the 
date  of  the  law  {'i.e.,  December  6th),  and  that  such  reductions  were 
to  be  carried  out  by  10th  parts  during  the  ensuing  10  months. 
Increase*  of  the  former  rates  of  duty  were  to  commence  from 
December  6th  by  amounts  of  one-third  during  three  months.  It 
would  appear,  therefore,  that  all  increases  of  duty  consequent  on 
the  passage  of  the  new  law  are  already  in  force,  but  that  the 
reductions  of  the  former  rates  of  duty  will  not  be  in  operation 
until  January  5th,  1916.  Attempts  have  been  made  to  show  in 
the  return  issued  by  the  Board  of  Trade,  the  rates  of  duty  applic- 
able under  the  previously  existing  tariff,  but  for  reasons  stated  by 
the  Board  of  Trade  it  is  impossible  to  be  sure  as  to  the  accuracy  of 
the  rates  given.  The  Columbian  Minister  himself  in  reporting  the 
Bill  stated  that  "  no  real  tariff  now  exists,  but  merely  a  confused 
and  shapeless  mass  of  decrees  and  resolutions,  which  the  Customs 


offlccrH  urc  iinuhli   to  apply  and   which  are  an  abomination  and  an 
injiiMtico   to   thf   bnpO] 

The  rates  of  duty  kppUoftMi  DOda  Uu  B*W  tariff  to  good*  of 
intrrcHt  to  readers  of  the  BlBCTBIOAL  Kkwkw  am  Kiven  below, 
and  so  far  as  ih  DOHlblfl  information  DM  MU  luldcd  an  to  the  rate* 
formerly  levied  in  order  to  indi<  ate  wheth.  r  the  rate*  have  been 
increased  or  decreased  : — 

Old  r»l< •».  Mew  r»t«. 

Cintk  pi  r  kg.         Onta  par  kf . 

Pumps,   turbines   and   monitors  for 

mines         1'7  1 

Tumps,   turbines  and  monitors  for 

other  purposes      ...         5  1  an<l    ■  I  I 

Steam  motors  and  their  boilers  for 

large  industries 1*7  and  3'4  1 

Electrio  motors  and  dynamos       ...  5"1  1 

Hydraulic  motors,  such  as  water 
wheels,  Pelton  turbines,  i  e., 
gasoline,  petrol  or  spirit  motors 
and  windmills       :i'4  1 

Apparatus  and  machines   for  arts 

and  crafts  ...         ...         ...         ...  5'1  3 

Apparatus  and  machines  for  scien- 
tific work not  specified.  5 

Scientific  instruments  and  utensils  8'5  10 

Motors    of  all  classes  and   boilers 

for  arts  and  crafts  :\'\  1 

Electrical  accessories  of  porcelain 
composition  and  slate,  wood  or 
glass  with  or  without  metal 
parts  17  and  34  2 

Electrical  accessories  not  speci- 
fied        not  specified  4 

Insulators  of  glass  or  porcelain  ...  17  1 

„  of    faience         8'6  1 

„  of  rubber  and  other 
materials  suitable  for 
making  insulators  not 
specified         136  3 

Electric  measuring  instruments   ...      not  specified  2 

„        apparatus  not  mentioned ...         „        „  4 

Telephonic  and  telegraphic  ap- 
paratus         5'1  2 

Electric  chandeliers,  brackets,  pen- 
dants, lustres,  and  other  appara-       according  to 
tus,  ornamented  or  not  ...         ...         material  25 

Lamp  glasses  for  electric  lighting  17  25 

Metal  wires  not  specified,  for  elec- 
tricity and  metal  cables  pro- 
tected with  gutta-percha,  tar  or 
other  substance not  specified  1 

Dynamos,      motors,     transformers, 

rheostats 5*1  1 

Electric    lamps  of  steel    and    all      according  to 

lamps  for  outside  lighting         ...         material  2 

Shades  and  reflectors  of  glass, 
faience  or  iron,  enamelled  or 
not 17  and  34  10 

Ventilating  fans      34  5 

Fuse  wire  of  copper,  lead,  silver,  &c.  3'4  20 

Cylinders  or  bars  of  carbon  or  zinc 

for  electric  purposes        not  specified  2 

Rubber  bands  for  insulators  and  all 
materials  for  insulating  not  speci- 
ally mentioned      5'1  2 

Electric  machines  for  medical  pur- 
poses and  batteries  136  25 

Electric  materials  not  specified      ...       not  specified  8 

Piles  or  batteries  and  accumulators 

and  plates  for  accumulators       ...         8'5  to  34  2 

Jars  of  glass  or  faience  for  batteries  17  2 

Jars  of  wood  or  lead  for  batteries...  34  2 

Locomotives    and    locomobiles    for 

haulage  and  traction        not  specified  free 

Bails  for  railways  and  tramways  ...  free  free 

Iron  or  steel  sleepers  not  specified  free 

Fishplates  for  railways  or  tram- 
ways    51  free 

Coaches  and  wagons  for  railways  or 

tramways free  free 

Posts    for    telephones,    telegraphs, 

electric  installations,  kc 1"7  1 

Copper  wire various  1 

Note. — 100  centavos  =  4b. 


The  German  Cable  Syndicate. — The  Oerman  cable 

syndicate,  which  is  composed  both  of  the  purely  cable  manufac- 
turing works  and  the  large  undertakings  which  also  make  cables, 
has  just  incorporated  a  new  member  in  the  firm  of  Brown, 
Boveri  &  Co.,  with  an  allotment  of  5  per  cent,  of  the  total  allot- 
ments of  all  the  cable  works.  This  company  aoquired  the  oopper 
works  of  J.  Wahlen,  of  Cologne,  in  July  of  last  year,  and  the 
establishment  has  been  developed  into  a  cable  factory  in  the 
meantime. 
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NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT  YET   PUBLISHED.) 

Compiled    expressly    for    thii   journal    bv    Messrs.    W.    P.    Thompson    &    Co 
Electrical    Patent    Agents,    286,    High    Holborn,    London,    W.C.,    and    at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should   be  addressed. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the.  Specification!  in  the  following  list  mar  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and  Bradford;    price,  post  free,  9d.  (in  stamps). 


9,68fl.    "  Electro-magnetic  wave  detector  for  win  .     ,.f  a  mercury 

and  crystal  «?l  lum  or  other  crystals. "    I.  Kubr  and  A    W    Bridges 

April  20th. 

9.707.  "  Method  fur  changing  the  frequency  of  alternating  currents."  Isaak 
(Alias  Inico  !  uiplete.) 

9.71S.  "Electro-mechanical  selector."  E.  G.  Godfree.  April  20th  (Com- 
bine.) 

9,796     "  Electric  fans  and  motors."    S.  G.  Jones,  F.  E.  Wilson,  and  \V   A 
Shepherd.     April  20th.     (Complete.) 
11,744      "Electrolytic   interrupters."     J.    PoLUKorr.     April   20th.      (Complete) 

*9m6',.,  ,''I,:.l,'wric<:p"cl<et,  lr,PlpsV    A-  VERO"-     April  20tl1'     (Convention  date. 
April   ISth,  1913.     Switzerland.)     (Complete.) 

-J.     "  Process    of   and    apparatus    for    manufacturing    wire    from    tungsten 

and  its  alloys.       K.  R.  R.  Seifert.     (Convention  date,  April  21st,  1913.     United 

Slates.)     (Complete ) 

9,794.     "  Electric  heating-stove  and  radiator."     S.   E.   Foster,    W     II    Arum. 

dale,  and  C.  H.  Davies.    April  21st. 

9,818.  "  Starting  thcostats  for  dynamo-electric  motors."  G.  Ellison  April 
21st.  r 

--'  "Automatic  telephone  systems."  Aktieselskabet  Elektrisk  Bureau 
April   21st.      (Convention    date,   April   22nd,    1913,    Germany.)      (Complete.) 

9,832.     "  Electric  clocks."    F.  F.  Keid.     April  21st. 

9,840.  "  Automatic  or  semi-automatic  telephone  exchange  systems  "  G  A 
BlTULANDER.  April  21st.  (Convention  date,  April  23rd,  1913,  Sweden  )  (Com- 
plete.) 

9.855.  "  Electric  lamps."  British  Thomson-Houston  Co.,  Ltd.  April  21st 
(General  Electric  Co.,  United  States.) 

9.856.  "Return  circuits  of  electric  railways,  tramways,  and  the  like." 
British  Thomson-Houston  Co.,  Ltd.,  and  F.  \V.  Carter.    April  21st. 

9.861.  "Device  for  packing  electric  candle  lamps  and  like  fittings."  H 
Garde.     April  21st.  s 

9.862.  "  Electric  arc  lamps  and  their  operation."  W.  S.  Simpson.  April  21st. 
„9,^"4r,  "<-Appara,us  for  manufacturing  wire  from  tungsten  and  its  alloys." 
S\R-,„?i  S"*mT-  APril  21st-  (Addition  to  9,772/14.  Convention  date,  July 
JOth,  1913,  Germany.)     (Complete.) 

9,908.  "  Automatic  life-saying  guard  for  motor  omnibuses  and  motor  elec- 
tric and  steam  vehicles."    C.  Carpenter  and  H.  Tacg.     April  22nd. 

9,940.  "  Machine  for  shaping  the  exterior  of  clay  insulators  and  the  like  " 
W.    Podmore.     April   22nd.     (Divided   application   on   7,859/14,    March   28th.) 

9,960.  "  Electric  arc  lamps."  Sie\ii'ns-Suiiuckertwf.rke  G.m.d.H.  April  22nd 
(Convention  date,   April  22nd,   1913,   Germany.)     (Complete.) 

9,970.  "  Retrievers  for  trolley  collectors  on  electric  traction  systems."  F  \ 
\\asson.  April  22nd.  (Divided  application  of  27.163/13.  November  25th 
Convention  date,   May  12th,   1913,   United  States.)     (Complete.) 

9.993.     "  Electrical    fuses."     R.   Stephenson.   A.    H.    Drewer.   C.   R.   Curtis 
and  A.  M.  Stevens  (trading  as  Drewer,  Stephenson  &  Co.).     April  22nd. 
,  1^00b     ''  Telephony  and  telegraphy."    A.  T.  M.  Johnson.  F.  H.  Varlev  and 
A    C  N.  Try.     April  22nd. 

10,004.  "  Safety  devices  for  electrical  circuits."  P.  ToRCIHO  and  II  R 
Woodrow.     April   22nd.    (Complete.) 

10.015.     "  Electric  clocks. "     I.  H.  Parsons  and  A.  E.  J.  Ball.     April  23rd. 

10,027.,   "Magnetic   motor   engines."      II.    M.    Pi.ovne.     April   23rd. 

10,041.  "  Electric  switches."  P.  S.  Turner.  April  23rd.  (Divided  applica- 
tion on  14.112/13,  June  18th.)  lp 

10,048.  "  Device  for  use  in  connection  with  electric  motors  directly  coupled 
with  pumps,  water  sirens,  and  the  like."  SIGNAL  G.M.D.H.  April  23rd  April 
23rd.  (Addition  to  7,821/14.  Convention  date,  August  18th,  1913,  Germany.) 
(<  omplete.) 

10.060.  "Commutators  for  dynamo-electrii  machines."  \V  S  Pvrah 
April  23rd. 

10,060  "  Electric  warning  signals."  E.  I!.  Jones  and  Sears  Cross  Speedo- 
mitirs,   Ltd.     April  23rd. 

10.061.  "  Electric    furnaces."      A.    L.    J.    QuENEAU.      April    23rd.      (Complete.) 

10,082.    "Safety    devices    for    electric    circuits."      Siemens-Schuckertwerke 

G.M.B.H.      April    23rd.      (Convention    date,    May    3rd,    1913,    Germany)      (Com- 

10.ii8.-j.  "  Process  fur  the  exchange  of  ions  absorbed  by  colloids  "  r;fs  Fur 
Electro-Osmose.  April  23rd.  (Convention  date,  April  23rd,  1913,  Germany) 
i(  omplete.] 

10,089.     "  Di 
April    23rd. 

1O.09II.      "  Manufacture  of  sparking-plugs."     K.    E.    LEE-GUINNESS.     April  23rd. 

I"-1''"      "St  ies."      B.     Fori,.      April    23rd.      (Convention    date, 

i     '.    1913,    United    States.)      (Complete.) 

10,104.     "  Combination  of  electric  alarm-clock  lamp  battery,  and  connei 
with  an  overmantel."    G.  S.  Honley  and  <..   \v.   Honlei       Vpril  28rd 

10.107.     "Boxes  for  use   with  secondary   batteries."     I- .   J.   Clark   and    Ilur 
lator  Co.,  Ltd.    April  23rd.    (Complete.) 

10.109.  "Automatic  switches  for  electrii    advertising  signs  or  other  electrical 

apparatus"      I-'.    \Y.    STURCESS.      April   24th. 

10.110.  "G  pparatus  for  portable  electric  hand  lamps."  G  I 
Ralph.     April  24th. 

In.120.     "Metallic  conduits  lor  elei  "      \     NoiRil       ipril   24th 

10.121.     "  Electro-depositing    of    metals."     J.    F.    Bennett   and    G.    A.    Frost 

April  24th. 

10.132.     "  Non-spillable  vents  Era  ,  n    \v 

Jons  and  J.  H.  BERRY.     April  24th  i     Ifl     [0 

10J70     "]     ctrli    i -nips."     Constant   Ficq.     April  21ih.     (Complete.) 

10,171.    "Carbon    electro '     V.    Sciiolz,      April    24th 

(Convention  date,  May  17th,  1918,  Germany.)    (Com, 

10,193.    "Apparatus  for  the  produ  i,i     by  the  molten  elec- 

trolysis of  alkali  compounds."     Dkutschi    Gold  und   Silber   Scheidi    \     mm 
vorm    RossLIR.     April    24th        I  Vpril   26         191  I     Gei 

(Compli 

10,223.     "Variable    candle-powci     i  ctrii     lamp    and    hoi 

H     G.  Rhodes.    April  ! 

10,247.     "Winding     for    transformers,     repeating    roils,    and    any    electrical 
apparatus    requiring    a     differential     winding."       J.     SlMPSON      ind     R       Si 
April  25th. 

10,251.    "Indicators."     F.   G.    Britiiii       April   25th.     (Apple    Electrii 
United  States.)     (Complete.) 

10,253.    "  Variable-tpeed  generators  and  ystems.    II.  A.  Gill. 

April   25th.     (United    States    Light   and    He.-.iing   Co.,   United   States.)     (Com- 
plete.) 

10,275  "  Apparatus  for  the  electrical  transmission  ol  the  energy  of  a  heat 
motor   to  the  driving-wheels  of   a   vehicle  or  the   like,"     Prosper    Hims      April 

10.308.     "  Electrical  m  [BOO  Ji  AH.     April  2jlh. 


for  electric  lights  with   remote  control."     W.   H.  Clecc. 


18X3. 


Lowering  A\n  BREAKING  Connections  for  Continuous  Current 
ELECTRIC  Hoisting  Apparatus.  Allgemeine  Elektricitats  Ges.  March  5th 
(March  5,  1912.) 

5i582.     I  ONTKOLL1NO  of  Tin   Starting  and  Working  of  Encines.     A.   Esplen 
h  tith. 

Means  for  the  Electrical  Transmission  of  Orders.  Sicnals  and 
WJ    i  hi.      !•:.   A.   Graham   and   W.   J.   Rickets.     March  6th. 

MACHINE  Telephone  Switching  Systems.    Western  Electric  Co     (West 

'    i  '  <  tiic  Co.)     March  6th. 

7,898.  Method  of  Increasing  the  Strencth  of  Magnets.  P.  May  Anril 
3rd.     (August  29th,  1912.)  '         P 

8,033.  Production  of  Gases  by  Electric  Arc.  R.  Hadden  (International 
Ionizing  Process  Co.).    April  5th. 

8,123.     Incandescent   Electric  Lamps.     E.   P.   Beckwith.     April   7th. 
8,249.    Signalling  Systems  and  the  Control  of  Trains.    E.   C    R    Marks 
(Mascarenhas).     April  8th. 

8,412.    Telephone  Call  Apparatus.    Rebesi,  Ltd.,  and  F.  Holden.    April  9th. 

8,497.  Water  Heaters,  such  as  Geysers  or  the  like.  C.  O.  Bastian.  April 
10th. 

8,772.  Process  and  Apparatus  for  the  Treatment  of  Liouids  bv  Nascent 
Ozone.    A.  Brcydel.    April  14th. 

9,396.  Hose  Pipes,  particularly  for  Fire  Hose  having  Electric  Signalling 
Apparatus.    C.  H.  Light.    April  21st. 

9,725.  Magnetic  Separating  Machines.  H.  H.  Thompson  and  A.  E  Davies 
April  25th. 

10,373.     Electrically  operating  Jacquard  Machines.     G.  Corsi.     May  2nd. 

11,017.  Treatment  of  Metals  or  Alloys  to  render  them  Ductile  and 
Malleable.  Westinghouse  Metallfaden  Gluhlampenfabrik  Ges.  May  9th.  (May 
13th,  1912.     Addition  to  12,869/12.) 


11,335.    Starting   Systems   for    Internal  Combustion    Engines.    J.   D.   Bell 

May  15fh. 

11,825.  Electricity  Meters.  Compagnie  Internationale  D'Electricite  Soc 
Anon.     May  21st.     (May  31st,  1912.) 

14,317.  Means  or  Appliances  for  Mounting  and  Securing  Half-tone, 
Electro.  Stereo  and  Zinco  Plates.    C.  F.  Moore.    June  20th.    (Dec.  1st,  1913.) 

16,742.  Pocket  Lamp  with  Writing  Attachment.  T.  Sendler.  lulv  21st 
(Feb.  26th,  1913.)  ' 

17,603.     Electro-plating  Apparatus.     T.   R.   Canning.     July  31st. 

17,947.  Thermo  Electric  Current  Consumption-regulator.  G.  B.  Caminati 
August  6th. 

21,109.  Electrical  Resistances.  C.  E.  Hay  and  H.  W.  Sullivan.  Sep- 
tember 18th.     (September  18th,  1913.) 

26,479.  Telegraph  or  like  Systems  and  Apparatus  therefor.  H.  H.  Harri- 
son and  Automatic  Telephone  Manufacturing  Co.     November  18th. 

28.823.  Electric  Condensers.  A.  G.  Bloxham  (Robert  Bosch,  Firm  of). 
December  13th. 

28.824.  Containing  Vessel  for  a  Granular  Mass  of  which  the  Electric 
Resistance  is  varied  by  pressure.  Robert  Bosch  (Firm  of).  December  13th. 
(January  9th,  1913.) 

29,059.     Sparking  Plugs.    C.  Spada.     December  16th.     (February  25th,  1913.) 
29,242.     Electric   Writing   Telegraphs.     E.    H.   Widegren   and    K.  A.   Wide- 

gren.     December  18th.     (December  30th,  1912.) 
29,721.     Electrical    Switches.     A.    P.    Lundbcrg,    G.    C.    Lundberg,    P.    A. 

Lundberg  and  G.  Pegg.     December  24th. 


1914. 

528.  Process  for  Manufacturing  Condensation  Products  from  Phenol 
Formaldehyde  and  the  like.     K.  Tarassoff.    January  8th. 

8!)."..  MACHINE  Telephone  Switching  Systems.  Western  Electric  Co.  (West- 
ern  Electric  Co.)     January  12th.     (Divided  application  on  5,653/13,  March  6th.) 

2,211.  Circuit  Arrangements  for  Telephone  Systems.  Siemens  and  Halske 
Akt.  Ges.     January  27th.     (January  28th,  1913.     Additions  to  22,013/10.) 

2,492.  Transformers  for  use  in  connection  with  Electric  Measuring 
Instruments.  Siemens  Brothers  Dynamo  Works,  Ltd.  (Siemens  Schuckert- 
werke  Ges.)     January  30th. 

5,230.  Apparatus  for  the  Manufacture  of  Tubes,  Cable  Casings,  and  other 
products  of  indefinite  lencth  from  Molten  Lead  or  other  Metals  and 
Alloys.  H.  Debauge.  February  28th  (Divided  application  on  5,639/13, 
March  6th.) 

5,510.  Machine  Telephone  Switching  Systems.  Western  Electric  Co.,  Ltd. 
(F.  T.  Woodward,  acting  for  Western  Electric  Co.)  March  4th.  (Divided 
application  on  5,653/13,  March  6th.) 

6.353.  Vapour  Electric  Devices.  E.  Weintraub.  March  12th.  (March  13th, 
1913.) 


The  V I  it  mi  n  i  urn  Industry.  —  It  is  stated  in  the 
annual  report  of  the  Neuhausen  Aluminium  Industry  Co.  that,  as 
a  result  of  the  agreement  existing1  between  international  producers 
of  aluminium,  the  situation  of  the  market  both  in  regard  to  prices 
and  sale  conditions  was  normal  and  satisfactory  in  1913.  Con- 
sumers are  gaininer  increased  confidence  in  the  stability  of  the 
market  situation,  and  this  contributes  largely  to  the  constantly 
growing  use  of  the  metal.  The  prices  for  the  current  year  have 
been  fixed  on  the  same  basis  as  in  1913,  and  although  the 
demand  at  preBerft  is  less  active  in  consequence  of  the  quieter 
course  of  business  in  general,  the  manifold  applications  of 
aluminium  and  the  corresponding  increase  in  the  consumption 
assure  constant  employment  for  the  company's  works. 

The  Point  Fives. — At  the  meeting  held  on  April  17th, 
at  the  B.  and  K.  Restaurant,  Messrs.  Shaw  (Worcester)  and  Furnees 
(Blackpool)  were  elected  members.  It  was  decided  that  in  future 
the  dinner  and  meeting  should  be  open  to  guests.  The  next  meet- 
ing takes  place  at  the  Grand  Hotel,  Birmingham,  on  the  Thursday 
of  the  IMF.. A.  Convention,  when,  after  a  supper,  the  discussion 
will  apparently  take  place  in  the  "  wee  sma  'oors  ayant  the  twal." 
A  summary  of  the  last  discussion,  on  beating  and  cooking  matters, 
appears  elsewhere  in  our  pages, 
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Till'.     LIABILITIES     OF     C0N81  LTING 
ENGINEERS     AND     ARCHITECTS. 


Mi  ii  as  \vc  may  regret  the  result  of  the  action  taken  by 
the  War  Office  against  Messrs.  Kirkland  ,t  Capper  and  Mr. 
•I.  II.  T.  Wcodd,  we  cannot,  having  carefully  read  the 
evidence,  profess  any  surprise  at  the  Judge's  decision.  The 
case  has  been  reported  at  some  length  in  several  of  our 
recent  issues,  so  that  we  need  only  refer  here  to  tie  leading 
features. 

Mr.  Woodd  was  engaged  as  architect  by  the  War  Office 
in  connection  with  the  building  of  a  medical  college  at 
Millbank,  and,  as  is  now  not  very  unusual,  the  architect's 
duties  included  the  supervision  of  the  internal  equipment. 
It  was,  however,  expressly  provided  in  his  instructions  that 
the  electric  lighting  work  should  be  placed  in  the  hands  of 
experts,  and  Messrs.  Kirkland  &  Capper  were  the  expeits 
employed,  their  remuneration  to  be  at  the  rate  cf  5  per 
cent,  on  the  amount  of  the  electrical  contracts.  This  is  the 
recognised  fee  for  consulting  woik,  which  includes  the 
drawing-up  of  a  specification  and  general  supervision  of  the 
work  during  erection,  but  in  this  case  a  general  sp ecificaticn 
was  drawn  up  by  the  War  Office,  so  that  the  work  of  the 
consulting  engineer  was,  perhaps,  somewhat  lighter  than 
usual. 

The  action  was  for  damages  due  to  negligence  and  in- 
sufficient supervision,  and  it  was  part  of  Mr.  Woodd's 
defence  that,  as  he  was  not  paid  any  commission  by  the 
War  Office  on  the  electrical  portion  of  the  work,  he  could 
not  be  held  responsible,  but  on  this  point  the  learned 
Judge  made  some  rather  caustic  remarks.  The  Solicitor- 
General,  Sir  Stanley  Buckmaster,  in  opening  the  case  for 
the  plaintiffs,  read  certain  statements  made  by  the  defendants 
in  reply  to  interrogatories  as  to  the  teims  on  which  they 
were  engaged.  The  answer  of  Mr.  Woodd,  which  was  con- 
firmed by  Messrs.  Kirkland  &  Capper,  was  as  follows  : — 

The  plaintiff,  through  me,  appointed  Messrs1.  Kirkland  &  Capper 
as  experts  to  prepare  the  plans  for  and  to  supervise  the  electrical 
engineering:  and  lighting  work  for  a  payment  based  open  the  cost 
of  work  carried  out  under  their  supervision.  Their  payment  was 
to  be  at  the  usual  rate  of  5  per  cent.,  acd  in  accordance  with  a  then 
standing  agreement  between  myself  axd  Messrs.  Kirkland  &  Capper 
1  per  cent,  out  of  this  5  per  cent,  was  to  be  paid  by  them  to  me  for 
services  to  be  rendered  by  me  to  Messrs.  Kirkland  &  Capper 
in  connection  with  the  work,  for  which  I  should  not  have  been 
entitled  to  charge,  and  did  not  charge,  the  plaintiffs. 

In  delivering  his  considered  judgment,  Mr.  Justice 
Lawrence,  referring  to  Mr.  Woodd's  liability,  said  : — 

Furthermore,  he  shared  in  the  payment  made  by  the  plaintiff  for 
this  very  work  of  supervision.  It  is  a  matter  of  regret  to  me  to 
have  heard  of,  and  to  have  to  express  my  disapprobation  of,  this 
secret  commission  transaction  between  the  defendants.  The 
excuses  put  forward  for  it  were  most  unsatisfactory.  There  was 
no  service  performed  by  Mr.  Woodd  for  Messrs.  Kirkland  &  Capper 
proved  before  me  which  he  was  not  bound  to  perform  under  his 
obligations  with  the  plaintiff.  The  hollowness  of  this  excuse  was 
further  demonstrated  when  it  was  shown  that  he  had  charged  the 
plaintiff,  under  Clause  U,  as  for  "  special  interviews  or  plans,"  for 
the  very  attendances  which  he  had  made  upon  Messrs.  Kirkland 
and  Capper. 
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From  this  it  seems  quite  clear  that  the  1  per  cent,  paid 
by  Messrs.  Kirkland  &  Capper  to  Mr.  Woodd  was  not  for 
services  rendered,  but  was  by  way  of  commission,  and 
that  there  is,  or  was,  a  standing  arrangement  between 
them  to  pay  this  commission.  We  rtfer  to  this  matter 
specifically  because  the  case  for  the  defendants  was 
taken  up  by  the  Association  of  Consulting  Engineers, 
an  association  which  somewhat  arrogantly,  as  we  have 
always  thought,  appears  to  claim  for  its  members  a 
standard  of  professional  integrity  which  is  not  to  be  found 
outside  its  ring  fence.  The  Association  was  officially  repre- 
sented at  the  trial  by  its  hon.  sec,  Mr.  A.  11.  Dykes,  who 
gave  evidence  in  support  of  the  defendants,  and  as  the 
arrangements  existing  between  Messrs.  K  rklacd  &  Capper 
and  Mr.  Woodd  were  disclosed  at  the  trial  before 
he  gave  his  evidence,  the  Association  must  accept  the 
responsibility  of  approving  them.  We  should  like  to  know, 
therefore,  how  it  reconciles  such  standing  arrangements 
with  its  rule  that  no  member  "  shall  improperly  solicit 
professional  work  either  directly  or  by  an  agent,  nor  shall  he 
pay,  by  commission  or  otherwise,  any  person  who  may  intro- 
duce clients  to  him." 

This  point  had,  of  course,  nothing  to  do  with  the  action 
of  the  War  Office,  the  action  being  one  to  recover  damages 
due  to  the  negligence  of  the  defendants.  According  to  the 
general  specification  of  the  War  Office,  the  conductors  were 
in  all  cases  to  be  accessible  to  authorised  persons.  "  Barrel  " 
was  to  be  employed  for  the  protection  of  conductors  when 
buried  btlow  plaster  or  in  concrete  work  ;  lead-covered 
conductors  might  be  used  provided  they  were  accessible,  and 
might  be  run  through  walls  or  partitions,  or  under  plaster 
for  short  lengths,  e.g.,  behind  cornices  and  mouldings. 

The  contract  was  given  to  Messrs.  John  Bolding  &  Sons, 
and  the  method  of  wiring  accepted,  according  to  Mr. 
Kirkland's  reported  evidence,  was  "  by  means  of  vulcanised 
india-rubber  wire  in  folded  tube  on  the  suiface."  It  is  not 
quite  clear  what  system  is  here  indicated,  but  whatever  it 
was  the  architect  would  have  none  cf  it,  nor,  in  fact,  any 
system  in  which  the  conduits  or  wires  were  not  concealed. 
The  method  of  building  construction,  as  regards  ceilings 
and  partitions,  involved  the  use  of  Frazzi  blocks,  on  which 
there  was  a  layer  of  plaster  about  £  in.  thick,  and  as  this 
is  not  sufficient  to  conceal  ordinary  barrel  conduit,  the  con- 
sulting engineers,  with  the  concurrence  of  the  architect, 
decided  upon  a  lead-covered  system  sunk  in  the  plaster. 
This,  it  was  admitted,  did  not  comply  with  the  I.E.E.  rules, 
which,  according  to  the  War  Office  specification,  were  to  be 
observed,  and  the  system  of  wiring  was  one  of  which  there 
was  no  evidence  that  the  contractors  had  had  previous 
experience. 

It  was  contended  by  Mr.  Kirkland  that  a  sunk  lead- 
covered  system  was  accessible,  because  the  ends  of  the  con- 
ductors were  exposed  ! 

In  his  evidence  Mr.  Kiikland  stated  that  he  had  been  in 
private  practice  since  18'.U  on  his  own  account,  and  took 
Prof.  Capper  into  partnership  in  1898.  Mr.  Kirkland's 
name  dees  not  appear  in  the  list  of  members  of  the 
Institution  of  Electrical  Engineers. 

So  far,  then,  the  facts  of  the  case  appear  to  be  that  an 
important  electrical  installation  is  to  be  carried  out  on  a 
system  which  is  not  in  accordance  with  the  rules  of  the 
Institution  of  Electrical  Engineers ;  the  contract  is  placed 
with  a  firm  of  plumbers  and  sanitary  appliance  manu- 
facturers, who,  presumably,  have  had  no  previous  experience  of 
the  system  of  wiring  adopted  ;  and  the  work  is  to  be  super- 
vise d  by  a  consulting  engineer  who  is  not  a  member  of  the 
Institution  of  Electrical  Engineers. 

It  is  distasteful  to  have  to  refer  to  this  point,  but  we  feel 
bound  to  do  so  in  the  interests  of  a  large  body  of  qualified 
consulting  electrical  engineers,  who,  whilst  not  members  of 
the  Association  of  Consulting  Engineers,  have  to  bear  their 
share  of  whatever  stigma  is  cast  upon  their  profession  by 
the  action  of  members  of  that  Association. 

Mr.  Fatchell — who  gave  evidence  on  behalf  of  the 
plaintiffs — stated  that  samples  which  he  had  examined 
showed  evidence  of  wire  having  been  bent  until  it  had  burst, 
that  it  was  badly  knocked  about  in  other  places,  that  it  had 


been  handled  a  good  many  times,  and  that  the  lead  was 
pitted  in  some  cases,  most  likely  by  electrolysis  through 
leakage. 

The  defence  sought  to  prove  that  plaster  is  electrically  an 
insulator.  It  is,  perhaps,  not  sufficiently  well  known  that 
although  lead-covered  wire  may  last  for  a  considerable  time 
in  dry  plaster,  it  is  certainly  acted  upon  when  run  along 
damp  brickwork  or  left  in  plaster  which  remains  damp  for 
any  appreciable  time. 

A  good  deal  was  made  in  the  case  of  the  impossibility 
of  chasing  the  Frazzi  blocks,  and  it  was  stated  that  the 
only  possible  system,  therefore,  was  a  lead-covered  system. 

Mr.  Swinburne,  who  gave  evidence  for  the  defence,  was 
handed  a  Frazzi  brick  and  a  file,  and  asked  to  chase  the 
brick  with  it.  He  found  that  he  could  do  so  quite  easily. 
This  was  rather  clever  on  the  part  of  the  plaintiffs,  but,  as  a 
matter  of  fact,  it  was  not  a  practical  test,  as  no  wireman 
would  think  of  using  a  file  to  chase  out  a  groove  in  a  brick 
partition  ;  he  would  naturally  use  a  hammer  and  chisel,  and 
break  the  blocks,  as  the  defence  contended. 

The  J  udge  held  that,  as  lead  wiring  was  prohibited  by 
the  War  Office  specification,  and  also  by  the  rules  of  the 
Institution  of  Electrical  Engineers,  the  obvious  thing  for 
the  architect  to  do  was  to  increase  the  thickness  of 
the  plaster,  so  as  to  permit  of  a  sunk  conduit  installation. 
In  other  word?,  he  held  the  common-sense  view  that  an 
architect  should  design  his  building  to  suit  the  various 
installations  which  it  has  to  hold,  and  not  attempt,  as  is 
apparently  the  regular  practice  of  architects,  to  make  con- 
tractors modify  their  work  to  suit  his  architectural  designs. 

The  important  part  of  the  case,  however,  is  the  liability 
of  architects  and  consulting  engineers  for  failures  of  installa- 
tions carried  out  under  their  supervision.  The  Judge  held 
that  upon  the  construction  of  the  specification  buried  lead- 
covered  wires,  except  in  short  lengths,  were  not  permissible. 
He  held  also  that  the  supervision  of  the  work  of  wiring  was 
negligent  or  insufficient,  that  the  bonding  at  the  connector 
boxes  was  sometimes  absent  and  generally  insufficiently 
executed ;  and,  finally,  that  both  defendants,  that  is,  both  the 
architect  and  the  consulting  engineers,  were  liable  under  the 
terms  of  their  engagement. 

As  to  the  damages,  the  Judge  held  that  the  plaintiffs 
could  not  claim  to  reject  the  whole  installation  because  a 
portien  of  it  had  proved  defective,  and  he,  therefore, 
limited  the  damages  to  the  cost  of  reinstating  on  an 
improved  method  the  circuits  which  had  failed. 

It  must  not  be  assumed  from  the  judgment  that  architects 
and  consulting  engineers  may  always  be  held  liable  for  the 
breakdown  or  failure  of  an  installation  at  any  time  after  it  has 
been  passed  by  them.  It  is  essential  in  order  for  a  case  of 
this  kind  to  succeed  to  show  incompetence  or  negligence  on 
the  part  of  those  who  were  entrusted  with  the  work  of  super- 
vision. It  is,  of  course,  impossible  for  either  an  architect  or 
a  consulting  engineer  to  spend  the  whole  of  his  time  on  one 
installation  or  building,  nor  is  it  always  essential  to  have  a 
representative  or  cleik  of  the  works  on  the  spott  It  is, 
however,  most  essential,  particularly  in  electrical  work,  that 
a  consulting  engineer,  as  much  in  his  own  interests  as  in 
those  of  his  clients,  should  only  employ  firms  who  are 
specialists  in  the  particular  class  of  woik  covered  by  his 
specification.  Consulting  engineers  are  from  time  to  time 
accused  of  favouring  certain  contractors,  and  unworthy 
motives  have  been  suggested  for  their  doing  so.  The  fact 
is,  however,  that  the  consulting  engineer  is  very  largely 
dependent  upon  the  integrity  of  the  firm  he  employs,  and 
it  is  only  natural  that,  having  found  a  few  firms  who 
can  be  trusted  to  carry  out  his  specifications  honestly 
without  continuous  supervision,  he  should  hesitate  before 
giving  important  work  to  firms  of  whom  he  has  no  previous 
experience. 


The 
Budget. 


On  Monday  last  week  the  public  were 
informed  that  fundamental  changes  were 
about  to  be  made  in  the  relations  between 
Imperial  and  Local  Taxation.  It  is  not,  therefore, 
inopportune  to  make  a  few  observations  upon  the  matter 
from  the  point  of  view  of  those  who  are  concerned  with  the 
electrical  industry.  With  the  Budget  or  the  Budget  Speech 
we  are  not  concerned,  whether  as  politicians  or  otherwise. 
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\\c  iimy  have  our  own  views  about  i  in-  increase  iii  the 
national  annua]  ezpeniea;  about  the  policy  of  taxing  the 
few  for  the  benefit  of  the  many  i  some  may  even  take  a 
mild   interest  in  the  supeMax,     We  shall  not.,  however, 

embark  upon  the  consideration  of  any  of  these  matters,  but 
rather  restrict  ourselves  to  those  features  of  the  Bcdgel 
which  ure  of  special  interest  to  the  readers  of  this  journal. 

First  and  foremost,  it  would  seem  that,  upon  I  lie 
admission  of  the  Chancellor  of  the  Exchequer,  then 
numerous  municipalities  up  and  down  the  country  which  are 
in  a  bad  way.  "  We  have  come  to  the  conclusion,"  said 
Mr.  Lloyd -George,  "that  further  aid,  and  substantial  aid, 
from  the  Exchequer  is  inevitable  and  imperative,  to  save 
the  municipalities  from  bankruptcy  ;  to  spread  the  area  of 
contribution,  and,  above  all,  to  ease  certain  changes  we 
propose  to  make  in  local  taxation." 

With  the  fact  that  certain  municipalities  are.  bankrupt 
we  are  not  greatly  concerned.  It  is  into  the  cause  of  the 
bankruptcy  that  we  are  interested  to  inquire.  Without 
entering  into  particulars,  we  may  say  that  we  have 
little  doubt  that  the  bankruptcy  to  which  the  Chan- 
cellor of  the  Exchequer  alluded  may  often  be  assigned 
either  to  disastrous  municipal  trading  or  to  the  fact  that 
the  local  government  is  run  not  for  the  benefit  of  the 
ratepayers,  but  for  the  benefit  of  certain  classes  of  rate- 
payers. 

We  need  not  pause  to  give  instances  of  municipal  trad- 
ing which  have  failed  ;  but  we  have  a  favourable  example 
of  the  other  cause  of  failure  ready  to  hand.  The  memory 
of  the  famous  Leeds  strike  has  not  yet  (we  hope)  faded 
from  out  of  the  public  mind.  The  story  is  soon  told. 
Cherishing  the  belief  that  they  had  only  to  stand  firm  for 
48  hours,  the  Leeds  Corporation  employes  struck  en  manse. 
The  strike  failed,  owing  to  the  firm  attitude  adopted  by  the 
"  employers."  The  City  Fathers  of  Leeds,  many  of  whom, 
no  doubt,  are  hard-headed  business  men,  took  the  oppor- 
tunity of  retrenching.  They  found  that  they  were  expend- 
£36,000  a  year  too  much  on  municipal  services,  and  very 
wisely  decided  to  save  this  expenditure  by  a  permanent 
reduction  of  their  staff.  In  the.  second  place,  they  found 
that  by  the  use  of  vertical  retorts  in  the  gas  works  an 
enormous  amount  of  labour  might  be  economised.  They 
had  recourse  to  labour-saving  machinery. 

It  required  the  fact  of  the  Leeds  strike  to  show  that  any 
able-bodied  man,  even  if  he  has  only  one  leg,  can  sweep  a 
street  or  empty  a  dust-bin.  He  can  even  act  as  watchman 
in  a  municipal  park  without  using  faculties  of  a  very  high 
order. 

It  is  not  always  a  safe  proceeding  to  argue  from  the 
particular  to  the  general.  We  have,  however,  little  doubt 
that  if  inquiry  were  made  into  the  wages  list  of  every  local 
authority  in  the  country,  it  would  be  found  that  many 
wise  and  prudent  economies  could  be  effected. 

To  insist  on  such  economies  is  of  importance  to  the 
electrical  world.  A  large  proportion  of  the  rates  are 
paid  directly  or  indirectly  in  many  towns  by  or  through  those 
who  are  connected  with  the  electrical  industry.  To  this 
extent  then  anything  in  the  shape  of  Government  grant 
which  may  tend  to  relieve  the  burden  of  local  taxation 
would  be  welcome.  But  it  would,  in  our  judgment,  be  far 
better  to  insist  upon  narrowing  the  bounds  of  municipal 
trading,  and  the  restriction  of  each  local  authority  to  the 
performance  of  its  legitimate  functions  under  a  more 
careful  control. 


Many  years  have  elapsed.     Time  for 

,,.'.,      y      reference  is  not  available,  and  we  are  not 
Coincidence.  .  ,  ' 

prepared  to  vouch  for  every  word  or  every 

detail.     We  are  relying  on  memory,  and  memory  on  details  is 

frequently  treacherous,  but  on  the  broad  question  our  memory 

probably  serves.    It  was  the  Daily  Telegraph  which  published 

an  article  on  the  Near   East,   describing  the  wanderings 

of  a    travelling   correspondent.       The   recital  included  a 

reference  to  an  "  irreclaimable  old  savage  on  the  confines  of 

civilisation."     It  was  the  Globe  which  discovered  a  singular 

similarity  between  the  correspondence  in.  the  Telegraph  and 

an  article  in  a  magazine  published  some  months  previously. 


Publishing  the  synonymous  paragrapbi  in  parallel    ■ 
the  <■  ted  that  the  place  <*f  origin  of  the  bo 

pondent'a  letter  wa    Fleel   3treel   rather  than  Asia  M 
The  Timet  in  those  days  paid  little  attention  t"  Its  • 
temporaries,  but  published  the  remarks  of  the  Qloh  under 
the  heading  of  "A  Singular  Coincidence,"  i  noilar 

title. 

We  ;ne  reminded  <<\   the  circumstance  bj   I 
the  Times  of  the  nth  Inst,  on  "Th<   Story  of  the  ] 

phone,"  and  we  give  a  small  sample  from  hulk  in  the  form 
of  parallel  columns  such  as  the  Titru  Utilised  pf-rhaps  10, 
certainly  more  than  80,  years  ago. 


The  limet, 

May  llth,  1914,  pa-e  6. 
Soon    afterwards     The    Timet 
printed    a   highly   appreciative 
leading  article  on  the  telephone. 


The   II 
by   Herbert   N.   CaMOD,    pa^e 

2T><).  (Chicago  :  A 

and  Co.     1910.) 

Soon   afterwards  thf:  London 


"  Suddenly     and     quietly     the  Timet  aurrendered.     It  whirled 

whole   human   race  is  brought  right-about-face,    and     praised 

within   speaking    and    hearing  the    telephone    to    the     tkies. 

distance,"  it  declared.  "Scarcely  "Suddenly     and     quietly     the 

anything  was  more  desired  and  whole  human  race  is  brought 

more  impossible."  within  speaking  and  hearing  dis- 
tance," it  exclaimed:   ''scarcely 

Queen  I  ietorias  Interett.  anything  was  more  desired  and 

Several      days     later    Queen  more  impossible  ".....  And 

Victoria  expressed    a  desire  to  one   wintry    morning   in    1-7- 

talk  by  telephone.     Accordingly  Queen    Victoria    drove    to    the 

a  wire    was    put   up   from    a  house  of  Sir  Thomas  Biddolph, 

Downing   Street  office  to    the  in   London,    and    for   an   hour 

City    house     of     Sir     Thomas  talked  and  listened  by  telephone 

Biddulph.      For     an    hour    or  to   Kate   Field,   who  sat    in    a 

longer  her  Majesty  talked  and  Downing    Street    office.       Miss 

listened  by   telephone  to  Kate  Field  sang  "  Kathleen  Mavour- 

Field.        Miss      Field     sang  neen,"  and  the  Queen  thanked 

"  Kathleen  Mavourneen  "  ;  and  her   by   telephone,    saying    she 

the  Queen  thanked  her  by  tele-  was  "  immensely  pleased."     She 

phone,      saying       she       was  congratulated  Bell  himself,  who 

"  immensely       pleased."       She  was  present,  and   asked   if  she 

congratulated      Bell      himself,  might  be  permitted  to  buy  the 

who  was  present,  and  asked  if  two     telephones  ;      whereupon 

she  might  be  permitted  to  buy  Bell  presented  her  with  a  pair 

the  two  telephones,  whereupon  done  in  ivory.  .  .  . 

Bell  presented  her  with  a  pair  A    wire   was  at  once   strung 

done  in  ivory.  to    Windsor   Castle  ...  A  tiny 

A  few  weeks  later  a  wire  was  exchange    with   10    wires  was 

put  up  to  Windsor  Castle,  and  promptly    started    in   London  ; 

a  tiny  telephone  exchange,  with  and     on     April     24th,      1879, 

10  wires,  was  started  in  London.  Theodore     Vail,      the      young 

An  order   for   100     telephones  manager  of  the  Bell  Co.,  sent 

was*  sent    to    Boston,    and   so,  an    order     to    the    factory    in 

under    the     most      favourable  Boston  :    "  Please     make      one 

auspices,  the  telephone  service  hundred   hand   telephones     for 

of  Great  Britain  began.  export  trade  as  early  as 
possible."  The  foreign  trade 
had  begun. 

Let  us  say,  for  the  honour  of  Fleet  Street,  that  the 
coincidence  discovered  by  the  Globe,  and  afforded  influential 
circulation  by  the  Times,  was  satisfactorily  explained  by  the 
fact  that  the  articles  in  the  magazine  and  in  the  Daily 
Telegraph,  were  shown  to  be  by  one  and  the  same  author. 
A  similar  satisfactory  explanation  will  probably  be  forth- 
coming in  the  present  case. 

The  sentiments  inspired  by  the  irreclaimable  old  savage 
were,  we  believe,  the  same  in  both  publications.  The  author 
in  the  present  examples  (if  the  assumption  of  identity  of 
origin  be  correct)  experiences  a  double  thrill.  The  same 
order  for  100  telephones  develops  a  feeling  of  pride  in  the 
one  publication,  and  a  righteous  indignation  in  the  other. 
This  arises  from  an  excessive  and  inartistic  application  of 
local  colour,  which  is  much  to  be  deplored.  Telephone  men, 
both  in  the  United  States  and  Great  Britain,  whose  names 
are  freely  used  in  the  articles,  have  our  cordial  sympathy. 

On  the  purport  of  the  Times  article,  we  do  not  comment, 
except  to  say  that  to  be  effective  authority  is  beneficial,  and 
style  is  not  to  be  despised.  The  technical  information  thus 
published  by  the  Times  would  certainly  not  pass  mustei  in 
its  Engineering  Supplement  now  relegated  to  a  monthly 
status,  but  the  Times  happily  still  issues  a  Literary  Supple- 
ment weekly.  Last  week's  issue  contained  an  article 
on  "Mr.  Balfour  and  English  Thought."  In  it  there 
is  some  reference  to  style  :  "  Mr.-  Balfour,  at  his  best, 
writes  the  purest  prose  of  our  generation  ....  A 
different  style  is  in  fashion  to-day.  The  startling  word, 
the  haunting  phrase,  the  impassioned  epithet,  are  more 
generally  acclaimed,"  and — quoting  Mr.  Balfour  him- 
self— "  The  ear  gets  wearied  with  their  unrelenting  scream, 
the  palate  jaded  with  their  perpetual  stimulants." 
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Whilst  we  have  considerable  sympathy  with  the  Times  in 
its  efforts  at  ameliorating  the  telephonic  situation,  we  have 
our  doubts  of  the  efficacy  of  the  "  unrelenting  scream." 
We  have  more  faith  in  statements  of  sober  fact,  and 
singleness  of  purpose,  which  are  quite  valuable  aids  even 
to  literary  6tyle.  The  Times'  traditions  in  that  direction 
might  have  been  expected  to  save  it  from  a  method  of 
publication  which  is  to  be  deplored,  for  in  truth  some  tele- 
phonic errors  of  the  past  are  worth  recalling  with  a  view  to 
a  modification  of  their  unfortunate  results  in  the  future. 
The  Times  defeats  its  own  aims. 


The  British  import  returns  show  that  the  scarcity  of  lead 
from  Mexico  is  entirely  unfelt  so  far  as  our  trade  is  concerned. 
The  April  imports  were  f2 1,990  tons,  making  77,2G.j  tons 
for  the  four  months,  against  20,C>29  tons  last  April,  and 
73,507  tons  for  the  four  months,  and  1G,081  tons  and 
09,000  tons  respectively  in  1912. 


Akteh  showing  considerable  strength 
and  activity  based  upon  a  scare  in  con- 
nection with  the  news  that  the  American  Smelting  and 
Refining  Co.  had  closed  all  their  Mexican  mines  and  smelters, 
and  that  the  other  mine-owners  in  the  northern  and  central 
parts  of  the  country  had  done  likewise,  there  was  a  reaction. 
It  is  pretty  certain  that  the  rise  was  not  justified  by  the 
circumstances  of  the  case,  for  it  had  been  already  clearly 
enough  apparent  that  the  world  could  rub  along  without  any 
assistance  from  Mexico  in  the  matter  of  lead  contributions. 
Still,  it  served  to  scare  the  shorts  who  accordingly  covered 
heavily,  and  the  price  was  put  up  to  about  £19  for  prompt 
— an  advance  of  £  1  a  ton.  Since  then  there  has  been  a 
reactionary  tendency,  the  heavy  arrivals  having  the  effect 
of  bringing  about  a  more  cautious  feeling,  and  it  being 
known,  too,  that  there  were  large  quantities  afloat  both  of 
soft  lead  and  of  silver-lead  from  Australia.  The  silver- 
lead,  of  course,  takes  time  to  become  available  for  delivery 
in  its  refined  condition,  but  it  comes  on  to  the  market  sooner 
or  later,  and  the  fact  that  the  desilverisers  have  ample 
supplies  of  raw  material  upon  which  to  work,  and  this  in 
spite  of  the  shutting  off  of  metal  from  Mexico,  is  naturally  a 
matter  of  importance  from  the  market  point  of  view.  Mean- 
time, however,  the  market,  as  a  whole,  presents  a  steady  front. 
One  point  which  has  had  an  influence  upon  stiffening  holders 
is  that  the  United  States  has  not  made  any  further  sales  of 
domestic  lead  to  Europe.  The  New  York  selling  a  little 
while  ago  had  a  very  marked  effect  upon  sentiment,  and 
indeed  was  largely  responsible  for  the  drop  to  about  £18  for 
prompt  delivery,  hence  the  increased  stability  displayed 
as  regards  the  United  States  situation  is  viewed  with 
the  utmost  satisfaction.  The  trade  reports  which  are 
coming  forward  are,  however,  barely  so  satisfactory, 
the  falling  off  in  the  tonnage  of  new  buying  being 
now  commented  upon  in  connection  with  the  cable-makers. 
This  may  prove  merely  a  temporary  feature,  but  it  is  rather 
unfortunate  that  it  should  be  in  evidence,  for  the  electrical 
trades  have  of  late  been  the  only  portion  of  the  lead-con- 
suming industry  in  which  no  abatement  of  activities  was 
recorded.  However,  the  position  is  as  has  been  said,  and  it 
remains  to  wait  in  patience  to  see  what  the  next  few  weeks 
bring  forth  in  the  way  of  new  business.  Possibly  the 
slackening  reported  is  local,  and  not  indicative  of  any 
alteration  in  the  broad  outlines  of  the  market. 

While  the  world's  returns  as  to  output  are  not  yet 
available,  the  official  figures  for  the  United  States  have 
been  issued,  which  show  that  the  production  of  primary 
refined  lead  in  the  United  States  in  1913  was  402,400 
tons,  against  480,894  tons  in  1912,  a  falling  off  of  about 
18,000  tons,  whereas  the  primary  lead  available  for  United 
States  consumption  increased  from  388,000  tons  in  1912, 
to  419,000  in  1913.  A  very  important  point  in  this  con- 
nection is  that  the  United  States  imports  of  lead  ore  from 
Mexico  were  only  4,500  tons,  against  7,400  tons  in  1912, 
and  those  of  Mexican  silver  lead  37,359  tons,  against 
70,*0">  tons  in  the  previous  year.  This  reflects  the 
reduction  in  the  imported  material  owing  to  the  Mexican 
troubles.  The  returns  give  the  stocks  in  bonded  ware- 
houses at  the  end  of  1912,  as  10,4  92  tons,  and  those  at  the 
end  of  the  following  year  as  5,310  tons.  As  regards 
secondary  lead,  the  United  States  output  last  year  is 
returned  as  being  72,381  tons,  compared  with  07,108  tons 
in  the  previous  year. 


Under    this    and    similar    titles,    the 
The  Flying      daily  Press  of   London   during  the  past 
Train.  week  has  been   publishing  paragraphs — 

even  columns  sometimes— of  awe-struck 
admiration  of  the  model  electric  "train"  which  Mr.  Emile 
Bachelet  has  been  exhibiting  in  the  City.  The  English 
language  has  been  strained  to  the  limit  to  find  expression 
for  the  fruits  of  the  fertile  imagination  of  the  omniscient 
and  versatile  reporter,  who  far  out-Herods  Herod  in  the 
flowery  extravagance  of  his  prognostications.  We  are 
told  that  the  laws  of  gravitation  have  been  broken 
{Standard),  that  it  is  "the  eighth  wonder"  of  the 
world  (Globe),  that  Mr.  Churchill  is  considering  its 
application  to  airships  and  to  warcraft  rushing  at  a  tre- 
mendous pace  over  the  surface  of  the  water,  and  similar 
balderdash,  ad  nauseam.  The  great  railway  chiefs  of 
England  have  seen  it  and  are  amazed — everyone  who  has 
seen  it  is  amazed,  says  the  Etepress.  We,  too,  are  amazed — 
at  the  tolerance  and  credulity  of  the  newspaper-reading 
public,  which  are  so  cynically  traded  upon  by  the  ready 
writers  of  the  sensational  Press.  For  what  is  it  all  about  ? 
A  scientific  toy — no  more  and  no  less. 

The  train  consists  of  a  metal  car  which  is  supported 
between  a  set  of  four  guide  rails  by  magnetic  repulsion,  and 
is  propelled  by  solenoids  encircling  the  rails  at  intervals. 
Rail  friction  being  removed,  it  is  alleged  that  speeds  of 
300  and  up  to  even  GOO  miles  per  hour  are  attainable. 
And  it  is  so  cheap  !  To  convey  a  pound  of  merchandise 
300  miles,  says  Mr.  Bachelet,  would  cost  id.  But  let  us 
see  what  are  the  facts. 

In  the  first  place,  the  only  feature  of  novelty  in  this 
system  is  the  actual  combination  of  old  ideas ;  the 
miraculous  levitation  which  has  left  the  lay  Press  gasping 
with  amazement  is  a  commonplace  lecture  experiment,  and 
has  been  known  for  30  years.  The  propulsion  of  a  car  by 
the  attraction  of  solenoids  is  almost  as  ancient ;  an  experi- 
mental line  3,000  ft.  long  was  operated  on  this  very  system 
for  months  in  1890  by  Dolbear  and  Williams,  in  America — 
where  is  that  system  now  ?  What  has  become  of  the 
"automatic  electric  carrier"  of  Dubs  and  Larfitte,  of  1900  F 
Of  the  Rosenfeld  and  Zelenay  "tangential  traction"  of 
1901  ?  Of  Taeggi's  "electric  post  "  of  1902  ?  They  are 
all  in  the  limbo  of  past  failures.  Some  of  these,  and  others 
that  we  could  name,  depended  upon  the  same  vicious  prin- 
ciple— that  of  attaching  part  of  the  motor  to  the  carriage, 
and  distributing  the  corresponding  part  along  the  track.  It 
can  be  done,  of  course,  but  at  what  a  cost !  No  electrical 
engineer  who  contemplates  the  electrical  conditions  of 
working  of  such  an  undertaking  can  for  a  moment  regard 
it  seriously. 

But  apart  from  the  cost  of  the  installation,  what  can  be 
said  of  the  speed  ?  The  Press  speaks  of  the  elimination  of 
rail  friction  as  opening  the  way  to  hundreds  of  miles  per 
hour — in  point  of  fact,  the  air  resistance  to  a  train  running 
at  50  miles  an  hour  is  the  most  important  obstacle  to  its 
progress,  and  as  the  resistance  increases  roughly  as  the 
square  of  the  speed,  at  300  miles  per  hour  it  would  be  36 
times  as  great  as  at  50.  The  power  required  to  propel  a 
body  at  this  speed  would  be  enormous,  even  with  an  efficient 
means  of  propulsion,  which  the  solenoidal  system  most 
certainly  is  not,  and  to  this  would  be  added  the  enormous 
power  required  to  sustain  the  train — far  greater  than  the 
resistance  due  to  rails.  The  thing  is  preposterous,  and  no 
sane  man  will  risk  a  farthing  on  so  far-fetched  a  scheme. 
We  have  no  quarrel  with  the  inventor,  for  whom  we  feel 
only  sympathy,  as  he  is  doomed  to  suffer  disappointment  ; 
but  we  cannot  too  severely  reprove  those  papers  which, 
utterly  unable  to  appreciate  the  invention  at  its  true  value, 
have  permitted  their  columns  to  be  filled  with  nonsense,  and 
have  misled  the  public  as  to  the  facts. 
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THE    NICLAUSSE    BOILER. 

On  Friday,  May  8tb,  u  party  o£  engineers  and  others  made 
an  Inspection  of  the  Southend-on-Sea  Klectricity  Works  for 
the  special  purpose  of  seeing  there  the  new  boilert 
recently  laid  down  by  Messrs.  .1.  &  A.  Niolanue.  There 
are  two  of  these  boilers,  complete  with  superheaters 
and  mechanical  stokers.  The  following  are  the  main 
features  : — 

.     1G0  lb.  per  sq.  in.  (boilers  built  for  225  lb. 
and  tested  to  3(10  lb.) 
f  25,000  lb.  from  and  at,  normal     |  nuperhcat 
1 35.000  lb.  from  and  at,  overload  j     150°  F. 
3,700  sq.  ft.  outside  tube  only,   neglecting 

headers 
1,700  sq.  ft.  inner  tubes  (circulating) 
,     1,071!  sq.  ft. 

20  headers,  each  having  21  evaporating  tubes 

and  one  cleaning  tube  plug 
Size  of  tubes  80  mm.  x  10  ft.  1 J  in.  long 
1  m.  diameter  X  17  ft.  1J  in.  long 
Battery  of  two  boilers  3(i  ft.  6  in.  x  15  ft.  6  in. 

long 
80  per  cent. 

boilers  are  raised  above  the  old  boiler 
house  floor  level  about  8  ft.,  so  as  to  bring  the  firing  floor 
level  with  the  yard  and 
adjacent  engine  room. 
Advantage  has  been 
taken  of  this  to  arrange 
the  new  main  flue  under 
the  economises  and  to 
provide  better  means 
for  handling  the  ashes. 
The  Niclausse  stoker  is 
fitted  with  hoppers 
under  the  grate  to  trap 
in  separate  compart- 
ments all  green  fuel 
and  fine  ash  shaken 
through  the  bars,  the 
clinkers  being  delivered 
continuously  over  the 
end  of  the  grate  into 
a  brick-lined  chamber 
at  the  back,  whence 
they  are  discharged  to 
ash  wagons  run  along 
the  basement.  Low- 
pressure  fan  draught 
is  employed,  the  fans 
being  placed  in  the 
basement  under  the 
firing  floor  and  deliver- 
ing through  ducts  to 
the  hoppers  under  the 
grate.  The  air  supply 
is  regulated  in  correct 
proportion  to  the 
different  zones  of  the 
fuel  bed.  Levers 
worked  from  the  side 

of  the  furnace  control  registers  for  admitting  or  shutting 
off  the  air  supply  to  the  different  compartments  of  the 
hoppers  under  the  grate,  after  the  manner  employed  by 
the  late  Eckley  B.  Cox,  of  Pittsburg. 

The  furnaces  are  divided  into  three  sections  in  the  width, 
and  contain  a  number  of  trough  bearers  for  carrying  the  fire 
bars,  which  are  made  up  in  thin  sections  about  a  foot  long, 
and  set  in  the  bearers  five  abreast.  A  very  fine  air  dis- 
tribution through  the  fuel  bed  is  thus  obtained.  The 
bearers  are  moved  intermittently  and  successively  in  a  longi- 
tudinal direction,  and  being  inclined  about  10  the  fuel  is 
gradually  fed  forward  from  the  hoppers  at  an  initial  thick- 
ness regulated  by  a  movable  shutter  controlled  by  the 
fireman.  The  bars  have  low  steps  on  their  surface,  each 
step  3  in.  long.  This  assists  to  prevent  back  travel  of 
clinker  when  the  bar  moves  backward. 

The  bar  movement  is  effected  by  means  of  a  slowly 
rotating  shaft  with  hard  steel  trip  pieces  engaging  with  steel 
blocks  mounted  on  the  bearer  heads.  The  speed  of  the 
stoker  shaft  can  be  varied  from  1  to  6  R.r.M.  by  change 


gears,  and  imy  de  ired  intermed  peed 

regulation  of  the  electric  driving  motor.    Thai  t 
is  readily  adjustable  aa  to  thickness  of  lire,  pressure  of  air 
■apply,  point  of  ;ii r  supply,  and  ipeed  of  the  grate. 

ft  is  claimed  thai  bh  ble  of  burning  with 

factory  respite  fuel  from  the  richest  to  the  poori 
u  Southend,   Midland  fuel  having  12  per  cent,  of  volatile 
matter    is   being   used,    and   only    a    light   smoke 
issuing  from  the  chimney  when  the  party  left  at  al 
o'clock.    The  whole  of  the  coal-handling  plant  has  been 
made  by  Messrs.  H.  Bennis  iS  Co. 

The  boiler  comprises  a  compact  bonoh  of  abort  straight 
tubes  connected  at  one  end  to  a  drum  by  a  single  row  of 
headers,  the  tubes  being  closed  at  the  other  end.  Both  the 
headers  and  the  thbes  are  thus  free  to  expand.  The  bea 
are  divided  into  two  compartments  and  the  tubes  are  fitted 
with  thin  internal  tubes,  so  that  the  water  flowing  down 
the  front  side  of  the  headers  travels  through  the  internal 
tube  to  the  back  closed  end  of  the  evaporating  return  outer 
tube,  which  delivers  steam  and  hot  water,  via  the  rear  com- 
partment of  the  header,  and  so  to  the  steam  drum. 
The  feed  water  first  enters  the  upper  rows  of 
tubes,  where  it  is  heated  to  steam  temperature,  and  is  after- 
wards delivered  to  the  lower  tubes,  i.e.,  those  nearest  the 


Niclausse  Boilers  and  Bennis  Stokers  at  Southend-on-Sea, 


furnace,  and  a  high  evaporative  duty  is  obtained  without 
the  slightest  po.-sibility  of  tube  troubles.  Impurities  con- 
tained in  the  feed  water  are  deposited  in  a  detartarising 
trough  in  the  drum,  whence  they  can  be  blown  out. 
The  remainder  of  the  impurities  which  cannot  be  so 
extracted  are  harmlessly  deposited  in  the  upper  tubes,  which 
are  surrounded  only  by  exit  gases  at  comparatively  low 
temperatures. 

The  external  surface  of  the  tubes  is  kept  clean  by  a  steam 
jet  lance  used  once  during  the  day.  It  is  inserted  between 
the  tubes  through  small  holes  in  the  boiler  front,  which  are 
closed  with  little  caps.  The  lance  is  connected  and  fed 
through  a  flexible  hose  with  steam  at  boiler  pressure  ;  it 
is  passed  backwards  and  forwards  amongst  the  tubes,  and 
blows  off  any  deposit  of  soot  or  dust  upon  them.  An 
efficiency  on  test  is  claimed  of  80  per  cent.,  and  we  see  no 
reason  to  doubt  this  figure  under  satisfactory  conditions. 

The  French-made  boiler  is  well  and  neatly  finished, 
and  should  obtain  its  full  share  of  employment  in  this 
country.     It  has  many  good  features,  including  tubes  not 
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overlong,  and  it  is  compact  and  manageable.  It  is  also 
fortunate  in  finding  itself  in  so  clean  and  well-kept  a  boiler 
house  as  this  one  of  Mr.  Birkett's  (Mr.  Birkett  is  manager 
and  engineer).  It  is  fortunate  also  in  its  feed  water, 
which  is  soft  and  good,  though  it  contains  salts  which  must 
be  blown  out  to  prevent  undue  concentration. 

These  boilers  are  excellent  examples  of  what  the  French 
can  do,  and  may  be  studied  with  advantage  by  those  who 
think  we  have  nothing  to  learn  in  boiler-making.  After 
the  inspection,  the  party  dined  at  the  Palace  Hotel  as  guests 
of  Messrs.  Niclausse,  and  a  very  enjoyable  evening  was 
spent  before  the  10.30  train  by  which  the  return  to  London 
was  made.  We  congratulate  Messrs.  Niclausse  on  their 
excellent  work  and  on  this  successful  installation. 


THE  PROBLEM  OF  THE 
SMALL  CONSUMER.   IS  IT  SOLVED? 


Amongst  the  many  questions  which  have  confronted 
electricity  suppliers  in  this  country,  probably  not 
one  has  involved  so  much  worry  and  trouble,  with 
so  little  real  practical  result,  as  the  finding  of  ways 
and  means  for  supplying  electricity  at  a  profit  to 
the  small  consumer,  particularly  when,  as  is  more 
often  the  case  than  not,  his  .premises  are  unwired. 

Some  engineers  have  ignored  the  problem,  which 
is  obviously  not  capable  of  solution  by  the  ordinary 
cut  and  dried  methods  of  electricity  supply;  others 
have  manfully  tackled  the  question  and  achieved  re- 
sults on  a  minor  scale,  and,  it  is  to  be  feared,  some- 
times of  a  doubtful  character,  while  yet  others,  such 
as  for  instance,  Mr.  Fennell,  at  Wednesbury,  who 
connected  250  consumers  in  18  months,  can  claim  a 
considerable  measure  of  success. 

The  best  and  most  successful  example  of  small- 
consumer  supply,  however,  which  we  have  come 
across,  is  that  carried  out  by  the  Fixed  Price  Light 
Co.,  Ltd.,  in  conjunction  with  the  Corporation  Elec- 
tricity Department,  at  Wimbledon,  which  concern. 
starting  in  September,  1912,  has  connected  1,008 
consumers  with  3,593  lamps  (4,495  equivalent  30  watt 
lamps)  in  the  first  18  months  of  working,  and  is  still 
steadily  increasing.  This  result  is  sufficient  testimony 
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to  the  businesslike  proposition  put  forward  by  the 
company,  which,  under  its  arrangement  with  the  cor- 
poration, can  only  supply  unwired  premises,  and  it 
will  also  be  gathered  that  the  turnover  in  practice 
represents  gas  consumers  who  prefer  eiectric  lighting 
if  it  can  lie  obtained  OH  terms,  equal  to  or 
more  favourable  than  gas,  and  who  otherwise  would 
never  on  the  score  of  the  expense  of  wiring  b 
to  adopt  electricity. 


The  Company  is  competing  directly  against  gas 
supply  through  slot  meters,  and  it  is  hopeful  to  find 
that,  at  any  rate  in  Wimbledon,  electricity  can  com- 
pete with  gas  even  on  the  score  of  expense,  as  con- 
sumers are  agreed  that  their  bills  from  the  Fixed 
Price  Light  Company  are  less  than  those  they  had 
paid  to  the  Gas  Company. 

The  company  .provides  the  necessary  fittings, 
wiring,  etc.,  free  of  initial  expense  to  the  consumer, 
on  his  agreeing  to  take  a  supply  for  not  less  than 
one  year,  and  to  pay  weekly  or  monthly  in  advance 
certain  fixed  charges  per  lamp.  These  charges  are 
as  follows  :  — 

Charpe  per  lamp  per  week 

Winter  monthB 
(O^t.  to  March). 

...       6d. 

...    m. 

...        4rl. 
...     SJd. 

The  company  reserves  the  right  to  install  a 
16  c.p.  lamp  in  any  place  where  it  is  suitable 
for  proper  lighting,  even  if  a  25  c.p.  lamp  has 
been  applied  for.  The  installations  are  maintained 
by  the  company,  but  breakages  must  be  paid  for  by 
the  consumer.  Specially  constructed  and  marked 
lamps  and   holders   are   employed,    which  prevent   a 


Approximate 

Summer  month B 

L^mps. 

Candle-power. 

(April  to  Sept.l. 

No.  1 

...        J00        ... 

...         5d.        ... 

No.  2 

50 

...    3ja,    ... 

No.  3       ... 

32 

...    :id     ... 

Nos.  4  and  5 

25  and  under 

...      2£1      ... 
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larger  size  lamp  being  employed  in  the  holder  than 
it  is  designed  for.  The  lamps  are  hired  to  the  con- 
sumer at  a  fixed  rental  for  the  period  of  their  natural 
life,  renewals  being  obtained  on  payment  of  the 
rental,  which  is  as  follows: — is.  per  16,  25,  or  32 
c.p.,  is.  6d.  per  50  c.p.,  and  2s.  per  100  c.p.  tungsten 
lamp. 

The  company's  operations,  as  mentioned,  are  con- 
fined to  unwired  property,  both  houses  and  shops, 
the  former  mostly  of  rentals  between  £18  and  £35 
per  annum,  although  some  of  the  larger  unwired 
houses,  of  up  to  £50  rental,  are  being  attracted  by 
the  company's  terms.  As  to  shops,  it  is  surprising 
how  many  of  them  have  adopted  electric  lighting 
through  the  company,  usually  with  100  c.p.  tungsten 
lamps  in  the  windows,  and  50  c.v.  lamps  over  the 
counters. 

All  the  wiring  work  is  carried  out  by  local  con- 
tractors, at  schedule  rates,  to  the  standard  specifi- 
cation of  the  company. 

The  method  adopted  for  supplying  these  consu- 
mer is  simple;  the  well-known  Stannos  wire  is 
employed  and  one  side  of  the  system  is  earthed. 
The  Corporation  lay  a  service  into  a  house  or  shop 
in  a  row,  terminating  in  a  corporation  cut-out;  this 
is  connected  up  by  the  company  through  a  double 
wound  220/110  volt  transformer  and  main  cut- 
out to  a  common  service  main  running  generally 
along  the  front  of  the  buildings,  from  which  indi- 
vidual services  are  teed  off,  passing  through  a  con- 
sumer's cut-out  to  a  small  distribution  board  fitted 
with  tumbler  switches  and  placed  conveniently  for 
serving  the  lights. 
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The  single  i  oppei   iheathed  Stanno    win-  Berving 

<■■"  1'  light   i    M1111'-  ' I'"  usive  \\  hen  i  lipped  to  the 

i  eiling  oi   wall,  .in.l  iim  .  unobl 

i  .Hi  .id.'  ,i  building,   v.  In 
than   an    ordinal      I    id    pencil, 

1  mployed,   il   is   practicallj   unno il 

inn  mi  the  l>i  ickwoi  k  joints,    In  th  majority 

"i  ■  a  ,es,  howevei .  the  outside  v\  ire  is  >  un  undei  the 
facias  ..i    hop    and  in  the  con  il  the  moulding  ■ 

on  the   I I   oi   houses,  ami   is  therefore   invi  ible 

\\  hei  e  i  pas  age  interveries  between  house  >,  the 
win-  is  carried  across  inside  iron  barrel  fixed  at 
suiii.  :ien1  heighl  to  avoid  interference.  The  cost  of 
running  a  service  of  this  kind  along  th.-  front  oj 
buildings  is  about  is.  6d.  per  yard  fot  material  and 
fixing.  One  road  containing  small  houses,  which 
we  take  as  an  example  ol  what  the  company  can  do 
with  its  system,  has  35  consumers  on  one  side  and 
.'X  mi  the  other,  supplied  through  two  corporation 
9ervices    only,    from    mains   passim.;    the   end    of    the 


It    is  on   record   1  hat   a  ,  man 
were  conm  1  ted  in  one  d  in 

view    ol    ll 

dOubl   thai  pi ..   1 .  ill  hi      ontinuou  1 

It  will  he  noii,  ed  that  the  uppl .  1  unmetered  by 
the   corporation,    who   rei  ei  d  amount 

lamp  pei   annum  from  the  company,  which  amount 

consjderabl  • |„-r  I 

obtained  h ora  the  .  01  poration   iupp  hole, 

Services  oJ  the  kind  mentioned  tan  be  provided 
without  delav.  no  itatutorj  noii,,-  being  required, 
and,  oi  course,  no  streel  disturbance  entailed.  Nor 
has  any  difficulty  arisen  with  landlords  in  regard  to 

the  can  ying   ol    win  which   do   not 

take  the     uppl; 

Each  consumer  has  a  rent  card  hung  up,  showing 
the  amount  due  from  him,  the  rentals  being  mostly 
collected  weekly,  although  there  are  a  few  monthly 
and  quarterly  consumers.  We  understand  that  the 
company  rarely  experiences  trouble  with  its  con- 
sumers, and  in  the  event  of  a  tenant  being  compelled 
to  leave,  the  installation  is  readily  taken  on  by  the 
succeeding  tenants. 
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Service  partly  Bhown  dotted, 

Small  Peopehtv  Supplied  on  "  Fixed-Pbice  "  System. 

street;  the  company's  common  service  commences 
with  a  7/20  StannOs  wire,  gradually  reducing  in  size, 
and  it  is  extended  towards  the  other  end  of  the  road. 

To  the  station  engineer  it  may  be  of  interest  to  add 
that  the  35  consumers  previously  referred  to  have  83 
lighting  points  amongst  them,  giving  a  connected 
load  of  2. 23  k\v.,  and  they  are  supplied  through  a 
1  kw.  transformer,  thus  emphasising  the  diversity 
factor  of  this  class  of  business;  in  fact,  we  under- 
stand that  its  load  factor  is  over  23  per  cent. 

As  showing  the  popularity  of  electric  light  with 
the    company's   consumers,    it   may   be   pointed  out 


Consumers'  Plan,  indicating  Popularity  of  "Fixed-Price" 
Lighting, 

It  will  be  gathered  that  the  revenue  per  light  from 
the  "  fixed  price  "  consumer  is  very  considerably 
more  than  that  derived  from  ordinary  consumers, 
and  as  the  company  undertakes  the  canvassing  for, 
and  collection  of  accounts  from,  its  consumers,  and 
takes  the  risk  of  bad  debts,  and  the  corporation  have 
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V  oentral  plunger  pin  fits  into  a  hole  in  lump  cap  :  varia<iun  in  length 
of  pin  ensures  that  only  lamps  of  permissible  0.P,  are  used, 


Lampholder. 


Lamp  Cap. 


that  the  average  lamps  per  house  was  originally 
three,  but  owing  to  extra  lights  added  by  consu- 
mers the  average  is  now  nearly  four.  Again  it  is  the 
experience  that  once  a  consumer  is  obtained  in  any 
street,  it  is  only  a  matter  of  time  for  the  majority 
of  the  tenants  in  that  street  to  adopt  electric  lighting 
and  we  can  quote  no  better  testimony  to  the  success 
of  the  scheme,  than  that  the  price  of  gas  has  been 
reduced  twice  since  the  company  commenced  opera- 
tions. 


K     LlllluJ 


Street  Plan  showing  General  Adoption  ok  F.P.  Liqhtisg 
in  Adjacent  Streets. 

only  to  deal  with  one  account  and  lay  no  new 
mains  and  only  a  small  percentage  of  the  services 
required  in  the  ordinary  way,  it  would  appear  that 
the  arrangement  is  a  most  desirable  one  for  the  cor- 
poration. 

This  becomes  even  more  apparent  when  it  is  real- 
ised that  existing  mains  are  used,  and  that  the  load 
could  not  have  been  obtained  from  such  property 
except  by  some  special  arrangement  of  this  kind, 
which   most   electricity  suppliers   would  hesitate   to 
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undertake  as  an  addition  to  their  present  multifari- 
ous business.* 

We  have  dealt  at  considerable  length  with  the 
operations  of  the  Fixed  Price  Light  Co.  at  Wim- 
bledon, because  we  believe  that  the  success  which 
has  attended  them  is  not  generally  known,  and  that 
central  station  engineers  who  are  confronted  with 
the  problem  ol  the  small  consumer  may.  with  advan- 
tage, avail  themselves  of  the  organisation  and  ex- 
perience of  the  company. 

The  consulting  engineers  to  the  company  are 
Messrs,  Handcock  and  Dykes,  the  scheme  being  the 
outcome  of  the  paper  read  by  them  before  the  Insti- 
tution of  Electrical  Engineers  in  io,oq. 

The  Wimbledon  Corporation  and  their  electrical 
engineer,  Mr.  Tomlinson  Lee,  are  to  be  congratu- 
lated on  having  grasped  the  opportunity  to  develop 
an  unexpected  source  of  revenue,  while  recital  of 
the  company's  progress  is  a  testimonial  in  itself,  and 
one  which,  from  observation,  appears  to  be  well 
earned. 


CORRESPONDENCE. 


Letters  received  )iy  us  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  ramninrii- 
(■atuntxat  the  earliest  possible  moment.  Ao  letter  ran  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 

Prolection  or  Tyranny  1 

I  have  been  greatly  interested  in  the  correspondence  under 
the  heading  "  Protection  or  Tyranny  ?  "  which  has  been  in 
progress  in  your  columns  for  some  considerable  time.  I 
heartily  endorse  the  statements  made  by  "Junius"  and 
others  (which,  however,  err  on  the  side  of  mildness) 
respecting  the  underhand  practices,  with  regard  to  their 
staffs,  indulged  in  by  firms  who  are  members  of  the 
15. E. A.M. A.  I  have  come  across  several  cases  amongst 
friends  who  have  been  prevented  from  taking  more  lucrative 
positions  owing  to  a  clandestine  correspondence  having  been 
carried  on  and  arrangements  made  between  the  respective 
firms,  after  the  unfortunate  candidate  had  been  given  to  under- 
stand that  the  job  was  practically  his.  There  is  another  case 
which  occurs  to  me  of  a  foreman,  who,  having  been  discharged 
for  a  trifling  breach  of  regulations,  now  finds  himself 
debarred  from  obtaining  any  position  superior  to  an  ordinary 
tradesman's,  owing  to  the  action  of  his  late  employers. 

For  some  years  I  have  had  the  misfortune  to  be  a 
member  of  the  staff  of  one  of  the  largest  electrical  manu- 
facturing companies  in  the  country,  and  have  noticed  how 
the  treatment  of  both  office  and  works  employes  has  de- 
teriorated since  the  B.E.A.M.A.  has  got  into  its  stride.  To 
take  one  instance  on  the  works  side  ;  in  the  instrument  de- 
partment girls  of  1 7  or  1 8  (who  receive  the  liberal  wage  of 
6s.  per  week  of  52^  hours)  are  being  gradually  introduced 
presumably  with  the  object  of  supplanting  the  men  employed 
on  testing  and  calibrating,  the  company  evidently  having 
come  to  the  conclusion  that  the  enormous  wages  (25s.  to 
80a.  per  week)  paid  these  men  are  too  great  a  strain  on 
its  financial  resources. 

One  has  only  to  look  round  to  see  many  cases  on  a  par 
with  the  above,  which  form  a  striking  commentary  on  the 
policy  of  the  gentlemen  who  form  the  Committee  of  the 
B.E.A.M.A.,  and  who  profess,  with  a  fine  flow  of  rhetoric, 
their  intention  of  "  guiding  a  sorely-tried  industry  into  the 
paths  of  prosperity  " — this  high-sounding  phrase  simply 
meaning  that  they  are  desirous  of  augmenting  the  profits 
of  themselves  and  their  confreres  at  the  expense  of  the 
truly  "  sorely-tried  "  employe,  on  the  one  hand,  and  the 
customer,  on  the  other. 


*  In  support  of  this  we  may  quote  the  opinion  of  Mr.  R.  A. 
k,  City  Electrical  Engineer,  Birmingham,  who  during 
the  discussion  on  an  I.K.E.  paper  by  Mr.  Fennell.  on  cottage 
lighting  at  Wednesbury   (see    I  page  607). 

that  the  author's  scheme — i.e..  carried  out  by   the  council   - 
was  workable  for  a  concentrated  community,  but  wa 
that  in   Birmingham,    where    100,000   such    consumers   could 
easily  be  reached,  the  personal  touch  would  be  lost  and  it 
would  be  impossible  to  tell  whether  waste  was  going  on  or  not. 


Finally,  I  would  impress  on  all  those  staff  engineers  who 
are  not  already  members  of  the  StafT  Engineers'  Association, 
the  importance  of  becoming  members  without  delay,  in 
preparation  for  the  upheaval  that  is  bound  to  come  sooner 
or  later. 

Under  Dog. 

Manchester,  May  Gth,  1914. 


static  Frequency  Changer. 
With  reference  to  my  paper  on  the  above,  read  before  the 
Birmingham  Local  Section,  and  the  addendum  to  the  paper 
on  the  subject  of  compensating  for  the  power  factor,  ! 
gather,  from  discussing  the  matter  with  one  or  two  of  the 
members  of  our  Local  Section,  that  there  is  an  impression 
conveyed  that  the  method  which  1  suggested  for  compen- 
sating the  power  factor,  would  only  be  available  if  there. 
was  a  large  power  load  in  the  same  district  of  the  town 
where  the  lighting  load  obtained. 

As  1  look  upon  it,  the  matter  is  more  a  financial  than  an 

electrical  one,  always  provided  that  there  are  sufficient  motors 

somewhere  in  the  town  to  draw  upon  for  phase  correction. 

Let  us  look  at  it  this   way.     I  have  to  compensate  on, 

kw.  of   motor  load  for  each  I  KW.  of    lighting  load 

added. 

This  costs  the  supply  company  a  certain  sum  of  money. 
If  the  lighting  load  is  able  to  bear  the  charges  on  this 
account  (that  is,  if  every  frequency  changer  is  debited  (yith 
a  certain  cost),  then  surely  it  does  not  matter  if  we  incur  a 
certain  expense  in  cables  on,  say,  the  west  side  of  the  town, 
where  there  are  no  motors,  provided  that  we  save  an  equal 
sum  on  the  east  side,  where  there  are  motors.  It  all  comes 
out  of  the  common  purse. 

Referring  to  the  diagram  accompanying  my  addendum  to 
the  paper  on  the  subject  of  power  factor,  it  will  be  seen  at 
once  that  if,  for  instance,  we  had  a  40-KW.  lighting  area 
situated  between  the  generating  station  and  the  lOO-KW. 
motor  load,  then  the  power  factor,  up  to  the  lighting  area, 
after  phase  correction  is  0-77,  or  10  per  cent,  better  than 
with  motors  alone,  while  between  the  lighting  load  and  the 
power  load  it  is  0*95,  or  more  than  ;50  per  cent,  better  than 
with  motors  alone.  If,  on  the  other  hand,  the  lighti)» 
load  is  more  remote  than  the  motor  load,  the  power  factor 
out  to  the  motor  load  is  now  0-77,  or  10  per  cent,  better 
than  it  would  be  on  motors  alone  ;  and  the  savin i:  on  Che 
cables  to  the  motor  load  must  therefore  be  set  oil'  against 
the  loss  on  the  eables  beyond  this  point. 

If  the  motor  load  had  been  on  the  opposite  side  of  the 
generating  station,  the  power  factor  would  have  been  0'95 
(for  the  same  amount  of  rectification),  and  the  saving  on 
cables  would  have  helped  to  counterbalance  the  cost  of  the 
lighting  cables. 

In  certain  cases  it  might  pay  to  step  up  the  pressure  for 
the  lighting  cables;    the   frequency  changer,  however,  fti 
as  its  own  step-down  transformer,  so  only  step-up  trans- 
formers are  required  at,  say,  1  as.  per  K  w. 

The  cost  of  extra  cable  section,  if  not  so  stepped  up, 
would  be  about  £1  14s.  per  KW.  per  mile,  after  allowing  for 
the  poor  power  factor  ;  so  for  distances  above  a  mile,  it 
might  pay  to  step  up.  In  the  case  where  there  is  no  power 
load  at  all  in  the  town  (on  large  motors),  there  will  generally 
be  rotary  converter,  or  motor-generator  sub-stations,  and  the 
second  method  of  phase  compensation  which  I  have  desci 
in  the  addendum  to  my  paper  would  then  obtain. 

<  >n  the  other  hand,  if  there  are  are  plenty  of  motors  to 
fit  phase  advancers  to,  but  on  the  wrong  side  of  thp  town, 
the  scheme  would  certainly  bear  the  equipping  of  double,  or 
even  treble  the  number  of  them  with  phase  advancers  that 
would  otherwise  be  necessary,  and  the  cable*  saved  through 
improved  power  factor  could  be,  credited  against  the  extra 
cable  section  required  by  the  lighting  system.  It  does  not 
matter  that  the  two  loads  are  on  opposite  sides  of  the 
town  ;  from  the  financial  standpoint  it  is  all  one  common 
parse.  In  the  same  way  we  average  up  the  cost  of  long 
and  short  cables  to  different  consumers,  and  charge  them 
all  on  an  average  price  basis. 

It  further  seems  to  me  that  if  the  supply  authority  wants 
to  get  electric  furnaces  on  its  mains  fed  from  frequency 
changers,  all  it  has  to  do  is  to  make  such  a  charge  for  such 
apparatus   as   shall    pay   for   compensation   of    the   power 
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factor  in   a  manner  satisfactory  bo  itself,  protecfcin 
against  being  swan  p  irda  power  factor  l>y  too  mnoh 

furnace  load,  in  the  Bame  manner  that  restricted  hoi 
werr  protected  against  at  Burton-on-Trenl  and  other  places. 
If  there  existed  .-i  large  mol  ir  load)  each  protection  would 
probably  be  unnecessary. 

The  <,(|si  of  phase  advanoing  on  induction  motors  being 
so  very1  low,  it  might  pay  to  provide  consumers  with  wound 
rotors  in  certain  cases  in  order  to  be  able  to  introduce  phase 

advatici  rs. 

A.  M.  Taylor. 

King's  Heath,  Mmj  8/A,  l'.n  I. 


Unfair  Municipal  Trading. 

I  am  instructed  by  my  Association  (which  represenl 
of  the  leading  electrical  contractors  m  Bristol  I,  to  ask  you  if 
you  would  be  kind  enough  to  publish  the  following  cone-, 
poudencc  in  the  ELECTRICAL  REVIEW.  It  is  their  wish  to 
point  out,  if  possible,  to  the  general  public  how  municipal 
trading  may  affect  existing  businesses. 

V.  ii.  Burkitt, 

ioting  Uonorary  Secretary,  Bristol  Electrical 

(  ontractors'  Association. 

Bristol,  May  8th,  1914. 


The  Manaeer,  Electricity  Department, 
The  Kxchange,  Corn  Street,  lirintol . 

Dear  Sir, — I  am  instructed  by  my  Association  to  draw  your 
attention  to  the  following  grievances  which  they  have  against  the 
electricity  department  of  the  Bristol  Corporation. 

The  way  in  which  the  work  is  given  out  now  leaves  very  little 
profit  (if  any)  to  the  contractor,  who,  in  spite  of  this,  has  to  take 
all  the  responsibility  of  carrying  out  the  work,  while  the  electricity 
department  make  all  the  profit  on  lamps,  fittings,  switches,  kc. 

My  Association  think  it  would  be  fairer  to  include  in  the  speci- 
fications sent  out,  all  lamps,  switches,  and  plain  fittings,  and,  in 
the  event  of  fittings  being  selected  from  your  showrooms,  to  allow 
the  contractor,  who  has  to  fix  these  fittings,  say,  15  per  cent,  on 
their  cost. 

I  shall  be  glad  if  you  will  bring  this  matter  before  your  Corr  - 
mittee,  and  let  us  have  their  reply. — I  beg  to  remain,  yours 
faithfully, 

(Signed)  V.  G.  Burkitt, 

Acting  Honorary  Secretary. 

April  2nd,  1914 

1  Reply  received.  J 

The  Bristol  Electrical  Contractors'  Association, 
10,  Orchard  Street,  Bristol. 

Dear  Sirs, — With  reference  to  your  letter  of  April  2nd. 

This  matter  has  been  very  carefully  considered,  and  I  do  not  see 
my  way  to  recommend  that  the  present  procedure  be  departed 
from. 

As  you  are  no  doubt  aware,  we  used  to  include  a  greater  amount 
of  material  in  the  work  given  out  than  we  now  do,  but  owing  to 
the  troubles  which  arose  by  faulty  material  being  supplied,  we  had 
to  take  the  course  we  now  follow,  and  even  now  there  is  so  much 
trouble  that  I  think  my  Committee  would  have  to  seriously  con- 
sider the  propriety  of  continuing  to  let  out  to  contract  so  much  of 
the  work  as  we  do. 

I  have  frequently  expressed  the  opinion  that  I  prefer  leaving 
the  wiring  work  in  the  hands  of  contractors.  I  do  not  wish  to  be 
troubled  in  this  department  with  a  large  quantity  of  such  detail 
work,  but  our  hands  are  somewhat  forced  in  this  matter,  owing 
to  the  results  of  the  different  methods  which  have  been  employed 
hitherto. 

You  ask  me  to  lay  this  matter  before  my  Committee,  and  on 
your  confirming  this  request  I  shall  be  pleased  to  do  so.  I  must 
tell  you  frankly  that  I  do  not  think  the  result  will  be  in  accord- 
ance with  your  apparent  desires. 

As  regards  the  question  of  lamps  and  fittings  being  included  in 
the  work  let  out  I  may  say  that  this  department  is  put  to  con- 
siderable expense  in  the  matter  of  showrooms  and  publicity,  and 
it  is  equitable  that  to  a  certain  extent  this  expense  should  be 
met  by  any  profits  which  can  be  secured  on  the  sale  of  fittings.  I 
can  assure  you  that  such  profits  are  not  sufficient  to  exceed  the 
expense. 

Yours  faithfully, 

(Signed)  II.  F akahay  Proctob, 

Engineer  and  General  Manager. 

April  7th,  1911. 


The  following  letter  was  sent  in  reply  on  April  11th  : — 

II.  Faraday  Proctor.  Eaq.. 

Engineer  and  General  Manager, 

The  Exchange.  Corn  Street.  Bristol. 
Dear  Sir.— Yours  of  the  7th  inst.  to  hand,  which  I  have  placed 
before  my  Committee,  who  desire  me  to  reply  as  follows  : — 

I  much  regret  to  note  that  you  cannot  see  your  way  to  recom- 
mend a  change  in  present  procedure. 


I  urn    uwun   th  material  th»n 

at  present   but  l  tinnk  tl 

I 

The  tronbl 
have  bet  i   i  iori  eat  Qj 
doubtleu  bave  b<  i 

allowed   ii    fair   shun-   In    tbi     ; 
tlirin. 

it   ftjmaari  I 
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usually  out.  of  light 

tion  oontnotW  ihonld  Ol  rtainly  bfl  fully  qui 

are  left  itlll  to  the  oontnotoi    win  I 

blocks  are  open  for  eaej  Inapeotkui  an     npplit 

obviously  the  wiring  is  relatively   of   greater  impotta 
latter. 

It  looks  as  though  the  latter  is  a  known  quantity  with   - 
profit,  the  former  unknown  oonseqnently  tln-n-  may  be  a  loss  when 
carried  out,  ami   this  you  generously  leave  to  tin  n 
tractor   keeping  the  certain  profit  for  your  depwtm 

I  am  aware  that  yon    ha 
to  be  done  by  contractors'    which   il    good    but   it   l|  degrad  I 
any  self-respecting  contractor  to  quote   for  work  on  your  pn 
conditions,  and  there  are  contractors  who   have  simply 
entertain  your  inquiries  for  this  reason. 

I  agree  that  the  department  is  under  expend  in  the  matter  of 
showrooms  and  publicity,  but  consider  this  should  be  covered  b 
sale  of  current,  which  I  believe  is  what  you  want,  and   the  e.x, 
appears  to  me  a  reasonable  charge  to  be  made  against  current 
but  a  further  source  of  revenue  might  be  obtained  by  n 
the  profits  from  sale  of   fittings  with  the  contractor,  not  by   taking 
the  certain  profit  and  leaving  the  contractor  with   a  pr 
profit  or  loss. 

I  note  that  you  say  the  present  method  is  not  satisfactory   to 
your  committee,  and  can  assure  you  that  it  is  equally  unsatisf  ■ 
to  the  contractors  who  are  also  ratepayers. 

You  state  that  the  profits  on  lamps  and  fittings  are  not  sufficient 
to  exceed  the  expense,  and  I  can  only  reply  to  this  by  stating  that 
your  expenses  must  be  excessive  ;  if  this  is  so  it  is  a  strong  argu- 
ment against  your  present  system. 

I  shall  be  giad  if  you  will  bring  this  correspondence  before  yonr 
committee,  and  as  you  state  you  are  in  favour  of  contractors  doing 
the  wiring,  I  have  no  doubt  that  it  is  possible  for  more  amicable 
and  fairer  arrangements  to  be  made.     Awaiting  your  reply, 

I  beg  to  remain,  yours  faithfully. 
(Signed)  V.  G.  Bi/rkitt, 
Acting  Honorary  5 

The  following  reply  was  received  April  27tb,  1914,  from  Mr.  II 
Faraday  Proctor  : — 

April  27th,  1914. 
V.  G.  Burkitt,  Esq., 
Honorary  Secretary, 
The  Bristol  Electrical  Contractors'  Association, 
10,  Orchard  Street,  Bristol. 
Dear   Sir, — I  submitted   the  correspondence   which    has  passed 
between  us  with  regard  to  contract  work,  to  the  Electrical  Com- 
mittee at  their  meeting  yesterday,  when  I  was  instructed  to  inform 
you   that  the  Committee  are   in  entire   accord   with   the    views 
expressed  in  my  letter  to  you  on  April  7th. 

Yours  faithfully, 
(Signed)  H.  Faraday  Proctor. 


Ignition  of  Explosive  Mixtures  by  Electric  Sparks. 

A  good  many  years  ago,  it  may  perhaps  be  remembered, 
I  made  a  long  series  of  experiments  upon  this  subject.  I 
think  it  is  well  known  that  I  pioneered  electrical  signals 
pretty  well  all  over  the  United  Kingdom,  and  from  time  to 
time  the  question  would  come  up,  whether  it  was  dangerous 
to  fix  them  on  engine  plane  roads,  where  there  was  a  possi- 
bility of  gas.  I  was  also  called  in  as  an  expert  in  connec- 
tion with  an  explosion  of  petroleum  vapour,  which  took 
place  on  board  a  ship  in  a  dry  dock  at  Newport,  and  made 
a  considerable  number  of  experiments  in  connection  with 
that.  AYbat  I  found  was  that  it  was  not  a  spark  pet  se,  noi 
a  particular  voltage  that  exploded  gas. 

This,  of  course,  has  long  since  been  confirmed.  1  found 
that  it  was  the  delivery  of  a  certain  quantity  of  energy. 
which  might  be  either  in  the  form  of  a  spark,  or  in  the 
form  of  a  heated  wire,  or  heat  in  any  other  way.  which  caused 
ignition.  I  found  also  that  the  amount  of  energy  required 
for  ignition  of  an  ordinary  mixture  of  town's  ura<  and  nit 
was  10  watts.  It  is  now  I  think  well  known  that  mixtures 
of  methane  and  air  are  much  less  sensitive  to  ignition  than 
town's  gas  and  air.  The  curve  which  l>r.  Wheeler  - 
showing  the  easier  ignition  of  methane  and  air  when  the 
percentage  of  methane  was  between  8  per  cent,  and  '.»  per 
cent.,  has  also,  I  believe,  been  well  known  for  a  good  many 
years. 

Sydney  P.  Walker. 

Bath,  May  LliJi,  1914, 
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Review  of  Electrical  Meters. 

Tbe  last  portion  of  the  letter  appearing  in  your  issue  of 
:'ist,  under  this  heading,  raises  an  old  and  recurrent 
question.  Considered  from  a  logical  standpoint  it  certainly 
would  appear  that  the  method  of  calculating  the  percentage 
error  of  B  meter  advocated  by  the  reviewer  of  the  hook  in 
question,  which,  by  the  way,  is  generally  adopted  in  the 
States  ("  Where  they  never  do  things  by  halves"'),  is  pre- 
ferable to  that  advocated  by  Messrs,  Everett,  Edgcumbe 
and  Co.,  Ltd. 

If,  for  example,  a  quantity  \  is  being  compared  with  a 
smaller  quantity  \  of  the  same  nature  which  is  taken  as 
the  basis  o\'  comparison,  then  it  is  perfectly  natural  and 
logical  to  express  the  relationship  by  saying  that  v  is 
(v  —  x/x)  x  100  per  cent,  greater  than  x.  In  the  case  of 
an  integrating  meter  which  for  a  load  w  watts,  as  indicated 
by  a  standard  instrument,  registers  at  the  rate  of  w,  watts 
as  deduced  from  a  time  test,  then  the  meter  would  have, 
adopting  this  same  method,  an  error  of  (w,  —  w/w)  X  100 
per  cent. 

The  usual  method  of  testing  an  integrating  meter  is  to 
determine  the  time  T,  taken  by  the  armature  to  compli 

mi  number  of  revolutions  at  a  definite  and  steady  load. 
If  corresponding  to  this  load  the  time  as  deduced  from  the 
dial  gearing  should  be  T,  then  the  meter  error  is  simply 
(t,  —  t/t,)  x  100  per  cent.,  adopting  this  same  method  of 
calculation,  or  (t,  —  t/t)  x  1 00  per  cent.,  using  the  alter- 
native  method. 

Obviously  the  first  method  of  calculation  gives  the  per- 
centage error  of  a  meter  that  does  not  run  when  current 
■  s  through  it,  as  100  percent,  slow,  while  the  second 
method  gives  the  error  as  "  infinity  "  per  cent.  slow.  These 
extreme  cases  emphasise  the  difference  between  the  two 
methods  of  calculation.  For  small  percentage  errors  such 
as  those  which  have  to  be  considered  in  the  case  of  well- 
designed  meters,  the  difference  between  the  results  obtained 
by  the  two  methods  of  calculation  is  not  large.  1  certainly 
do  not  consider  that  there  is  anything  to  choose  between 
the  two  methods  as  regards  the  amount  of  calculation 
involved  in  deducing  the  correct  result  from  the  instrument 
reading  and  percentage  error,  whereas  from  other  considera- 
tions the  method  in  dispute  seems  to  have  everything  in  its 
favour,  and  personally  I  prefer  it,  no  doubt,  for  the  per- 
fectly natural  reason  that  I  have  been  brought  up  to  use  it 
in  preference  to  the  alternative  method. 

Nevertheless,  I  think  that  the  time  has  arrived  when  some 
definite  understanding  should  be  arrived  at  regarding  this 
question,  and  now  that  an  agitation  is  on  foot  to  obtain  the 
lon^-delayed  revision  of  the  British  Standard  Specification 
for  consumers'  electric  supply  meters,  it  seems  not  only 
desirable,  but  necessary,  that  some  ruling  as  to  the  method 
of  calculating  percentage  errors  should  be  given  in  the  revised 
specification,  assuming  that  the  necessary  revision  is 
eventually  carried  out.  The  accuracy  clause  at  present 
allows  an  error  on  low  loads  of  as  much  as  5  per  cent.,  and 
as  a  meter  which  runs  slow  by  this  amount  as  calculated  by 
the  one  method  has  an  error  of  .V27  per  cent,  when  the 
computation  is  made  by  the  alternative  method  advocated 
by  .Missis.  Everett,  Hdgcurabe  &  Co.,  it  would  certainly  be 
interesting,  and  at  the  same  time  instructive,  to  know  what 
particular  method  the  Committee  had  in  mind  when  the 
i cation  was  drafted,  as  there  is  no  reference  whatever 
to  this  question  in  the  text. 

A.  P.  Young. 

Kenilworth,  May  5lh,  1914. 


The  Modern  Motor. 


In  reply  to  L.  Seno,  I  desire  to  point  out  distinctly  that 
I  did  not  mention  the  use  of  gauze  brushes  on  the  motors 
of  10  or  15  years  ago.  lie  would  evidently  take  us  back 
to  the  days  of  I'ixii,  Gramme,  Brush  and  Edison.  Upon 
the  merits  of  gauze  brushes  I  have  little  to  say  ;  personally, 
I  have  no  desire  to  revive  them  on  high-voltage  machines. 
Their  ose  is.  however,  still  essential  on  low-voltage  machines 
with  a  heavy  amperage.  The  wooden  brush  rocker  on  the 
oliler  machines  was  generally  lignum  vita-  or  other  very 
hard  American  wood,  and  was  a  lovely  insulator.  I  am 
glad  to  note  that  Mr.  Butler  and  [  agree  on  so  many  points. 

The  idea  of  keeping  to  the  open   types  is,  I   think,  in 


many  instances  preferable  to  the  semi-enclosed,  which  are 
often  put  down  to  work  under  conditions  which  would  ruin 
any  motor.  I  >ust  and  grit  have  free  access  to  any  part  of 
the  motor.  An  open-type  motor  boxed  in,  or  with  a  small 
shed  over  it,  is  a  common  sight  on  any  steel  works.  A  quick 
repair  is  essential  in  a  steel  works.  The  circumstances 
under  which  a  motor  has  to  work  should  decide  its  type  in 
all  cases.  We  see  totally  enclosed  machines  in  damp  places 
sweating  to  death,  semi-enclosed  ones  working  in  Hour, 
carbon  and  cement  and  other  dusts.  I  am,  of  course, 
certainly  not  interested  in  any  particular  make  of  machine, 
and  only  quoted  a  few  out  of  the  many  types  which  I  have 
had  charge  of,  leaving  4..C.  machines  out  of  the  question. 
There  is  room  for  general  improvement  in  motor  designing 
from  a  practical  point  of  view 

Henry  Fowler. 
Liverpool,  April  27///,  191  I. 


Charging  a  Sum II  Hattery. 

May  I  ask  for  your  readers'  experience  in  the  case  of  a 
small  battery  of  ;'»)  cells,  which  is  to  be  charged  off  a  100- 
volt  circuit  in  connection  with  a  plant.  The  dynamo  is 
run  all  day  for  some  motors  and  several  lights,  and  for 
charging  the  battery  -.  the  latter  is  required  for  week  ends 
for  a  few  lights,  and  a  1-u.r.  motor  in  case  of  emergency. 
There  is  plenty  of  power  on  the  circuit  to  spare. 

It  appears  necessary  to  halve  the  battery  and  charge  tbe 
two  halves  through  two  suitable  resistances,  discharging 
them  in  series  and  regulating  them  in  the  usual  way.  A 
booster  is  out  of  the  question  for  reasons  of  expense.  The 
prime  mover  is  reckoned  to  cost  nothing,  as  it  is  worked 
from  waste  power. 

H.  T.  IJ. 

JSchoeller  Miners'  Lamp  Gas  Detector. 

Yonr  notice  of  the  above  gas-detecting  miners'  electric 
lamp  has  greatly  interested  me,  because  I  have  been  using 
an  instrument  similar  in  construction  for  some  years  lor 
testing  CH4,  and  II  and  CO,,  and  obtained  excellent  results 
with  it.  It  appears  to  be  in  principle  very  much  like  the  Ansell 
instrument,  consisting  of  a  box  or  chamber  with  an  aneroid 
barometer  or  manometer  inside  to  indicate  changes  of 
internal  pressure,  and,  given  absolutely  unchanging  tempera- 
ture and  atmospheric  pressure,  I  find  this  class  of  instrument 
very  sensitive  to  light  and  heavy  gases  ;  like  Ansell,  how- 
ever, I  have  found  it  impossible  to  use  it  where  the  above 
conditions  do  not  obtain,  and  shall  be  exceedingly  interested 
to  hear  how  11  err  Schoeller's  instrument  behaves  within  a 
range  of  say,  20  P.,  and  difference  in  floor  level  of  80  ft., 
and  taking  separate  tests  in,  say,  first  10  per  cent,  methane, 
and  then  1  per  cent,  methane,  without  access  to  fresh  air. 

Fred.  J.  Tnrqnaod. 

London,  W.U.,  May  11///,  1914. 


Anglo-Continental  Telegraphs. 

It  is  gratifying  to  see,  on  page  787  of  your  issue  of  May 
8th,  that  the  feasibility  has  been  realised  of  obtaining  four 
circuits  simultaneously  worked  and  free  from  mutual  dis- 
turbance, from  four  parallel  conductors,  by  adopting  the 
method  of  connections  described  in  the  specification  of  my 
Patents  281  and  ;i,2Kl  of  18*2,  just  32  years  ago. 

F.  Jacob. 

Woolwich,  May  9th,  1914. 

[A  detailed  abstract  of  Patent- Specification  No.  281  was 
•riven  in  our  issue  of  August  26th,  1882,  p.  159. —  Kds. 
Eleo.  Rev.] 

Dry  Cells. 

I  have  been  carrying  out  experiments  with  primary  "  dry 
batteries "  for  the  past  nine  months  with  the  object  of 
obtaining  a  higher  terminal  i.m.i  .,  and  have  produced  a  dry 
cell  having  an  open  circuit  B.M.F,  of  2  volts.  I  may  add 
that  I  have  had  one  batch  of  cells  giving  2-2  volts.  May  I 
inquire  through  your  columns  if  there  is  a  dry  cell  at  present 
made  with  an  E.M.F.  of  two  or  more  volts  ? 

J.  W.  Warr. 

St.  Helens,  May  11///.,  11)14. 


"DEN8B   AVihk.man  "  is  requested  to  note  our  rules  at 
the  head  of  "  Correspondence  "  columns. — ED8.  Eleo.  Pkv. 
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IRON    AND    STEEL    INSTITUTE. 


A    numbed  "i    m  to  electrical  engineers'  wen 

tonobed  upon  in  papers  rem  I  at  the  meeting  oi  1 hi  above  Institute  on 
Friday  last  week,  though  none  ol  the  papers  wen  devoted  to 
eleotriosJ  inbjeota  entirely. 

Mr.  II.  L.  Heathoote,  of  the  Radge  Wbitworth  Works,  I  i 
gave  an  interesting;  aooount  of  the  steps  he  had  taken  to  pla<  i 
the  works'  oase-hardening  practice  on  a  scientific  bails.  He  pointed 
out  that  while  the  maohine  Bhop  had  gone  ahead,  the  hardeniDs. 
■hop,  »H  ii  rule,  wan  still  in  the  dark  agea  of  rale  of  thumb  and 
unskilled  labour,  and  unlit  to  do  justioe  to  tho  products  of  the 
maohine  shop,  The  author's  first  aim  was  to  control  the  tempera- 
tures  in  the  furnaces,  but  he  found  an  efficient  eleotrioal  pyrometer 
outfit  of  the  usual  type  too  expensive,  and  deoided  to  depend  upon 
optioal  methods,  To  this  end  he  investigated  the  properties  of  a 
largo  number  of  dye  HolutioiiH,  and  found  that  it  wan  possible  to 
organise  a  series  of  these  such  that,  when  a  body  above  dull  red 
heat  was  viewed  through  them,  the  temperature  could  be  deter- 
mined to  within  .r>°  C.  The  oaso-huriloniug  temperature  in  now 
controlled  by  lining  an  instrument  having  two  pairs  of  cells  con- 
taining dye  solutions  adjusted  to  900°  and  925*  respectively  ;  if 
the  object  is  visible  through  the  former  and  invisible  through  the 
latter,  the  temperature  is  considered  correct. 

Similar  cells  are  adjusted  for  the  hardening  and  reheating  tem- 
peratures. The  instrument  is  simple  to  use,  and  gives  consistent 
results  with  different  observers.  A  special  advantage  of  it  is  that 
it  gives  the  temperature  of  the  actual  object,  and  not  merely  that 
of  the  pyrometer. 

The  author  next  investigated  the  properties  of  case-hardening 
compositions,  and  found  that  those  in  general  use  were  ineflioient 
owing  to  their  short  life  and  low  heat  conductivity.  Experi- 
ments showed  that  the  essential  constituents  of  a  good  composi- 
tion were  charcoal  and  an  alkali.  Charcoal  alone  quickly  lost  its 
carburising  power,  but  this  was  at  once  restored  by  the  addition  of 
potassium  carbonate  or  hydrate,  or  sodium  carbonate.  Wood  char- 
coal impregnated  with  soda  ash  gave  excellent  results,  and  could 
be  used  over  and  over  again  indefinitely,  giving  a  saturated  cane 
even  after  a  month's  daily  use.  Nitrogenous  compounds  and 
cyanides  were  unnecessary. 

With  the  charcoal  and  soda  ash  composition,  the  carbon  content 
of  the  case  showed  even  gradation  from  1*050  per  cent,  on  the  sur- 
face to  0'205  at  a  depth  of  O'l  in.  It  was  observed  that  the  process 
was  effective  even  when  the  mixture  was  not  in  actual  contact  with 
the  steel. 

For  tempering,  an  electric  welder  presented  advantageous  fea- 
tures, beiner  particularly  useful  for  local  softening  or  tempering, 
and  leaving  the  core  softer  than  the  outside.  The  author  also 
described  a  number  of  ingenious  instruments  for  testing  the 
hardness  of  case-hardened  articles,  and  Btated  that  a  solution  of 
alcohol  1  litre,  distilled  water  1  litre,  and  pure  nitric  acid  100cm.:t, 
was  useful  for  staining  the  surfaces  of  hardened  articles  ;  this 
test  at  once  revealed  spots  that  had  been  splashed  before  quenching, 
and  superficial  tempering  due  to  faults  in  grinding,  besides 
indicating  any  lack  of  uniformity  in  a  number  of  hardened 
articles. 

Mr.  A.  M'Cance  dealt  with  the  subject  of  hardening  steel, 
describing  an  experimental  investigation  into  the  properties  of 
steels  of  different  carbon  content  quenched  at  different  tempera- 
tures, and  a  theoretical  inquiry  into  the  actions  taking  place  during 
quenching. 

Mr.  F.  M Tiller  described  a  process  of  dry-cleaning  for  the  puri- 
fication of  blast-furnace  gas,  involving  the  use  of  cloth  filter-bags, 
after  the  manner  of  the  dry  air  filters  used  with  turbo-generators. 
The  process  has  been  in  experimental  use  for  some  years,  and  is 
now  suitable  to  meet  the  requirements  of  practical  working. 
The  gas  is  of  a  higher  purity  than  has  ever  before  been  obtained, 
and  the  working  costs  are  said  to  be  very  low.  owing  to  the  low 
power  and  water  consumption.  The  purified  gas  contains  about 
3*5  mg.  of  dust  per  m.\  and  when  the  gas  is  cooled  with  water  for 
use  with  gas  engines  the  dust  falls  below  1  mg.  The  power  con- 
sumption is  1*91  H.r.  per  1.000  m.' of  cleaned  gas  (.«<■).  A  wet- 
cleaning  plant,  which  required  350  H.r.,  was  replaced  by  a  dry- 
cleaning  plant  taking  70  h.p..  and  the  dust  content  of  the  gas  was 
reduced  from  25  to  1  mg.  per  m.1  The  first  cost  of  the  plant  is 
about  £175  per  1,000  m.sof  gas  («<*),  but  the  working  cost  is  low, 
about  Id.  to  l{d.  per  1,000  cm.1,  not  including  capital  charges. 
The  plant  oocupies  little  floor  space,  and  the  dust  is  removed  in  the 
dry  state,  and  can  be  utilised*  in  the  manufacture  of  cement.  &c 
effecting  a  saving  of  about  20  per  cent,  of  the  working  cost  of  the 
plant. 

The  author  pointed  out  that  the  use  of  highly  cleaned  gas 
enabled  gas  engines  to  be  run  with  a  minimum  of  stoppages  and 
repairs-  from  ',  to  ,\,  as  compared  with  wet-cleaned  gas — and 
cheaper  lubricating  oils  could  be  UBed.  Altogether  there  are  in 
actual  operation  plants  aggregating  1,886,000  m.:!  per  hour,  and 
nearly  as  much  is  in  course  of  construction  or  on  order. 

The  magnetic  properties  of  iron  compounds  now  always  figure  in 
the  papers  of  the  Iron  and  Steel  Institute  ;  they  were  touched  upon 
by  Mr.  M'Cance,  and  two  papers — one  by  Sir  R.  A.  Had  field  and 
Prof.  B.  Hopkinson,  the  other  by  Prof.  Carl  Benedicks,  of  Stock- 
holm University — were  largely  devoted  to  this  subject.  The 
substance  of  these  papers,  however,  is  mainly  of  metallur- 
gical interest  and  beyond  our  scope.  An  interesting  improvement 
in  the  apparatus  was  mentioned  by  Prof.  Benedicks,  due  to  Mr. 
Malmborg,  who  carried  out  a  systematic  investigation  into  the 
capacity  of  different  materials  in  damping  vibrations.  It  was 
found  that  for  efficiency  a  resilient  material  such  as  felt  was 
required,  filled  with  a  viscous  fluid,  which  absorbed  the  energy  of 
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LEGAL. 


Osgood  <•.  Sunderland. 

In  the  King's  Bench  Division  on  Wednesday,  May  fith,  Mr.  Justice 
Bailhache  commenced  the  hearing  of  this  action,  which  was 
brought  by  Mrs.  Irene  0,  good,  an  authoress,  of  Guilsborough  Hall, 
Northampton,  against  Mr.  Leo  Sunderland,  electrical  engineer, 
trading  as  Leo  Sunderland  &  Co.,  at  17,  Victoria  Street,  West- 
minster, to  recover  damages  for  breach  of  contract  in  respect  to  an 
electric  light  installation  at  the  plaintiff's  house. 

Mr.  Hutson,  K.C.,  and  Mr.  A.  Inman  appeared  for  the  plaintiff, 
and  Mr.  Holman  Gregory,  E.G.,  and  Mr.  Poyser  for  the  defendant. 
Mk.  HuTSON,  in  opening,  said  the  work  was  done  at  the  mansion 
in  1904,  and  it  was  not  until  11112  that  defects  were  discovered. 
The  defence  now  set  up  was,  first  or  all,  that  the  work  was  properly 
done,  and  secondly,  the  Statute  of  Limitations  was  pleaded.  It 
was  also  said  that  the  plaintiff  ought  to  have  discovered  the  alUged 
fraud  before.  It  was  not,  continued  counsel,  an  ordinary  case  of 
scamping  work.  It  was  work  which  must  have  been  deliberately 
concealed  by  someone,  although  he  did  not  suggest  that  it  could  have 
been  known  to  the  defendant  hiuitelf.  The  matter  now  complained 
of  was  limited  to  the  wiring,  and  nothing  arose  with  regard  to  the 
plant,  dynamos  and  engines  that  were  set  up.  The  way  the.  work 
should  have  been  done  was  by  putting  the  wires  under  the  floors 
and  other  places  in  wooden  casing,  so  as  completely  to  insulate  the 
wire  ;  and  it  had  also  to  bs  covered  in  proper  casing  in  the 
walls  and  other  places.  What  was  in  fact  done  wan  this. 
Defendant's  men  had  naturally  to  take  up  floor  boards  here  and 
there  to  lay  the  wires.  Where  these  boards  were  taken  up  the 
work  was  properly  cased,  and  it  was  also  cased  for  a  distance  on 
each  side  of  the  boards  that  were  taken  up,  so  that  anyone 
looking  at  it  from  above  would  think  at  once  that  the 
work  was  properly  done,  and  there  it  was  properly  done. 
But  directly  one  got  a  foot  away  underneath  the  floor  it 
appeared  that  all  the  wires  were  left  bare,  and  they  were  fished 
through  until  they  were  brought  to  the  place  where  the  light  was 
to  be.  There  were  other  cases  in  which  the  wire  was  bare.  That 
was  the  condition  of  things  which  was  discovered  in  1912,  and 
although  there  had  been  one  or  two  slight  alterations  from  r.mi 
to  1912,  there  never  was  any  material  alteration  to  the  wires. 
Further  than  that,  the  defendant  was  employed  by  Mrs.  Osgood  to 
report  half-yearly  as  to  the  condition  of  the  wiring  and  the 
installation  generally.  There  had  been  minor  defects  discovered 
from  time  to  time.  They  were  put  right,  and  up  till  1909  lo- 
reported  that  the  wiring  was  satisfactory.  When  the  defects  were 
found  in  1912  the  defendant's  attention  was  called  to  them.  He  came 
down  and  inspected  the  work,  which  had  then  tuen  opened  up,  and 
he  was  shown  three  or  four  of  the  places  where  the  bare  wires 
were  found.  He  said  he  could  not  defend  it,  and  when  they  offered 
to  point  out  other  places,  he  said  he  had  seen  quite  enough 
and  left.  He  afterwards  wrote  a  letter,  making  an  offer  to 
put  the  work  right,  but  it  waa  upon  conditions  that  Mrs. 
Osgood  was  unable  to  accept.  The  contract,  added  counsel,  was 
made  by  tender  and  acceptance.  As  far  as  the  plaintiff  was  con- 
cerned, there  waa  no  skilled  supervision  whatever,  and  nobody  with 
any  electrical  knowledge.  She  left  everything  to  her  agents,  and 
was  abroad  when  the  actual  work  was  done. 

His  LOBDSBIP  :  in  view  of  the  plea  of  the  Statute  of  Limita- 
tions, it  will  be  necessary  to  show  that  this  work  was  fraudulently 
done  ;  will  it  not       Yes. 

And  that  the  defects  could  not  have  been  discovered  before  .'  —  Yes. 

Mr.   F.  W.    ASHMAN,   employed  by   Mr.  T.  J.  Dieby.  electrical 
engineer,  of  Shaftebbury  Avenue,  W.C.,  gave  evidence  that  he  had 
examined  the  wiring  of  some  of  the   rooms  at  Guilsborough  Hall. 
He  found  the  wires  protected  in  some  cases,  and   in  other  p ... 
which  could  not  easily  be  seen,  they  were  unprotected. 
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i  'ross-examined,  Witneea  said  he  knew  that  there  had  been  a 
ffre&t  advance  in  electrical  science  since  1904.  It  was  customary  in 
1904  to  use  rubber,  but  wooden  casing  wan  also  employed.  He 
thought  l»zy  workmen  would  do  the  work  as  it  had  been  done,  in 
order  to  save  time  and  trouble. 

ll;s  LORDSHIP:  The  difficulty  is   that  they  did  put  casing    in 
It  not  only  wants  a  lazy  workman,  but  one  who 
wants  to  pretend  he  is  a  diligent  workman. 

.nsel  :  A  man  trying  to  deceive  his  master  might  do  this  sort 
of  thing  '■    Witness  :  Yes. 

08,  another  employe  of  Mr.  T.   J.  Digby.  said  he 
Lned  the  installation,  and  found  rubber  tubing  where  it  ought 
not  to  have  been  used,  While  a  great  deal  of  the  wire  was  bare. 

Cross-examined  :  There  was  not  an  unusual  quantity  of  rubber 
tubing  used,  but  rather  a  small  quantity.  In  going  through  the 
rooms  he  did  not  find  the  wires  had  been  displaced. 

Mb.  W.  C.  Mansbll,  electrical  engineer,  of  Northampton,  said 
he  insp  id  the  wiring  on  the  instructions  of  an  insurance  com- 
pany. A  great  many  wires,  he  found,  were  without  tubing,  and 
had  hardly  any  casing.  It  was  a  very  bad  job.  Where  the  work 
could  be  easily  seen  it  was  all  right,  but  where  it  was  not  easily 
reached  it  was  bad.  lie  had  never  Been  anything  like  it.  In  the 
case  of  the  steel  tubing  under  the  floor,  there  were  very  few 
fittings. 

Counsel:  What  would  be  the  effect  of  leaving  the  wires  un- 
covered -   It  would  cause  leakage  and  waste. 

Would  it  be  safe .'—  No  ;  in  the  condition  they  were  in  there 
might  have  been  a  fire  at  any  time. 

Me.  E.  Phillips,  employed  by  a  firm  of  hot-water  fitters,  said 
they  were  engaged  at  Guilsborough  Hall  in  1909  in  effecting 
alterations  to  the  hot-water  installation. 

Codnskl  :  It  is  suggested  that  you  stripped  off  the  casing  from 
hundreds  of  feet  of  wire. — We  have  never  stripped  any  or  had  any 
stripped.  We  found  some  of  the  wires  hanging  from  joist  to  joist, 
in  moat  cases  uncovered. 

Witness  added  that  he  was  engaged  in  further  repairs  in  1912, 
and  found  the  wires  in  substantially  the  same  condition. 

DEFENDANT,  giving  evidence,  said  the  men  whom  he  sent  down 
to  Guilt-borough  Hall  to  do  the  work  had  been  in  his  employ  for 
years,  and  the  foreman,  Brown,  was  specially  selected  for  the  job. 
Witness  went  down  himself  on  eight  occasions  and  passed  through 
the  rooms  to  see  if  the  men  were  doing  the  work  according  to  con- 
tract. The  contract  was  exclusive  of  the  taking  up  of  boards,  kc, 
that  being  done  by  Messrs.  Waring,  who  were  engaged  in  a  very 
large  contract  there. 

Counsel :  Were  your  instructions  to  your  men  to  cover  the  wires  .' 
Certainly. 

All  wires .'  Certainly.  The  wires  had  to  be  enclosed  in  wood 
casing  and  on  the  walls,  where  it  was  to  be  new  woik  they  were 
to  be  enclosed  in  steel  tubes.  Mrs.  Osgood  refused  to  take  parti- 
tions down,  and  then  we  enclosed  the  wires  in  tubes  where 
possible.  In  some  cases  that  might  have  been  found  impracticable, 
and  then  rubber  tubing  was  used.  He  computed,  continued  wit- 
ness, that  10,900  ft.  of  casing  was  done,  and  he  thought  that  which 
had  been  since  supplied  was  some  800  ft.  only.  Messrs.  Waring's 
work  was  under  the  superintendence  of  a  Mr.  Skinner,  and  the 
defendant's  men  had  to  work  under  his  directions  as  to  the  position 
of  the  lights.  After  they  had  done  their  work  defendant's  men 
left  the  boards  up  for  Warings  to  replace  them. 

Witness  said  that  when  he  went  down  to  the  house  in  1912  he 
found  the  wiring  had  been  dismantled,  and  there  was.  in  places, 
no  rubber  tubing  or*casing.  He  noticed,  in  this  connection  there 
were  signs  of  work  on  the  hot  water  apparatus.  It  would  have 
been  impossible  to  put  these  pipes  in  without  interfering  with  the 
wires.  He  had  no  recollection  of  using  the  words.  "  He  could  not 
defend  the  work  "  to  Mr.  Wilkins.  the  plaintiff's  steward.  When 
he  went  down  lu  Guilsboruugh  Hall  in  1912  to  inspect  the  work. 
he  lunched  with  Mr.  Wilkins,  and  told  him  the  work  was  not  as 
he  had  left  it.  Mr.  Wilkins  then  asked.  'Do you  defend  it  .' "  and 
witness  replied,  "  It  was  entirely  different."  After  he  had  finished 
the  contract,  he  continued  to  undertake  half-yearly  inspections. 
One  of  these  he  made  himself,  leaving  the  remainder  to  Mr. 
Pillinger.  who  was  in  his  employ.  If  the  work  in  1904  had  been 
in  the  condition  in  which  it  was  found  in  1912,  it  would  not  have 
gone  so  long  without  a  fire  or  something  else  happening. 

Mr.  Hudson  (cross-examining)  ;  J)0  you  take  the  view  that 
what  you  saw  in  1912  was  badly  done  .' — What  was  pointed  out  to 
me  was  not  in  good  condition.  I  did  not  say  the  work  was  badly 
done. 

When  did  you  come  to  the  conclusion  that  your  work  was  good 
in  1904,  but  that  damage  had  been  done  to  it  since  .'—After  Mr. 
Pillinger's  report  in  1 90S. 

You  supplied  reports  half-yearly  upon  the  state  of  the  installa- 
tion .'—No.  The  reports  were  as  to  leakages  and  the  proper 
running  of  the  plant.  There  was  no  intention  to  say  whether  any 
wires  were  damaged  or  not. 

Mb.  H.  C.  PlLLINGBB,  in  the  defendant's  employ,  said  he  made 
the  half-yearly  reports.  There  was  nothing  wrong  until  October, 
1909,  when  he  reported  that  there  were  leakages,  due  to  disturb- 
ance through  installing  hot-water  pipes.  In  some  cases  the  pipes 
rested  hard  on  the  wires,  and  the  casing  had  been  broken  away, 
and  in  others  the  wires  were  hard  upon  the  pipes. 

Employe*)  of  the  defendant,  who  had  been  engaged  in  the  work 
in  1901,  so  id  nothing  was  put  in  without  covering,  and  the  work 
throughout  was  done  in  a  proper  way.  There  was  no  shortage  of 
material,  and  no  scamping  whatever. 

•Mr.  LbONABD  Tate,  electrical  engineer,  general  secretary  of  the 
Electrical  Contractors'  Association,   said  the  difference  in  the  cost 
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outside.  Further,  there  would  be  no  advantage  to  the  men  in 
doing  it  in  the  way  the  plaintiff  allegfd.  His  experience  was  that 
when  workmen  engaged  in  fitting  hot-water  installations  found 
piping  kc,  in  the  way,  they  simply  slung  it  aside. 

Addressing  the  Judge,  on  behalf  of  the  defendant,  Mr.  Hoi.man 
Gbegobtt  said  his  client  viewed  the  case  as  very  important, 
especially  on  the  question  of  fraud,  and  apart  from  himself,  there 
was  the  character  of  his  workmen. 

His  LOBDSHIP:  That  really  seems  the  whole  importance  of  the 
case.     The  amount  is  considerably  t mall. 

There  was  no  suggestion,  went  on  counsel,  that  Mr.  Sunderland 
himself  was  a  party  to  anything  that  was  alleged.  What  his 
Lordship  was  asked  by  the  plaintifT  to  say  was  that  a  number  of 
work>men  had  conspired  together  to  scamp  this  work  and  defraud 
their  master  and  the  plaintiff.  If  they  had  laid  the  wires  in  the 
way  alleged,  they  would  have  known  that  anybody  who  had  any- 
thing to  do  with  the  house  would  discover  it.  Therefore,  the 
probabilities  of  their  doing  such  a  thing  were  very  small.  It  was 
alleged  against  them  that  where  the  work  was  done  properly  the 
boards  were  screwed,  and  where  it  was  not  properly  done,  the 
boards  were  nailed.  As  to  that,  the  evidence  was  conclusive  that 
the  defendant's  men  had  nothing  to  do  with  the  putting  down  of 
the  boards,  and  that  that  was  done  by  Messrs.  Waring's  men. 

His  LOBDSHIP,  in  giving  judgment,  said  it  was  admitted  that  if 
the  work  was  done  in  the  way  the  plaintiff  alleged,  it  was  bad 
workmanship.  It  appeared  that  the  proper  thing  to  do  after  a 
wiring  installation  had  been  carried  out  in  a  house  was  to  screw 
down  the  boards  where  the  main  wire  ran,  and  to  screw  down 
little  patches  of  boards  here  and  there  where  it  was  convenient  to 
have  inspection  holes,  and  it  was  said  in  that  action  that  the 
workmen,  desiring  to  conceal  what  they  had  done,  had  so  arranged 
their  work  that  anybody  who  took  up  the  screwed  boards  would 
think  the  wiring  and  the  casing  had  been  properly  carried  out.  If 
the  condition  of  1912  was  the  same  as  when  the  work  had  been 
done  in  1904,  there  was  no  doubt  it  had  been  scamped.  In  deciding 
whether  the  work  was  left  in  that  condition  in  1904,  he  had  to 
remember  that  it  was  very  difficult  for  Mr.  Sunderland  to  produce 
exact  evidence  to  show  what  was  done  in  1904.  In  1909  Mr. 
Philips,  the  hot-water  engineer,  came  upon  the  scene,  and,  for  the 
purpose  of  his  work,  had  to  open  up  certain  floors  in  order  to 
put  his  hot-water  apparatus  underneath.  He  taid  he  found  the 
wiring,  as  far  as  the  casing  was  concerned,  in  an  unsatisfactory 
state.  Mr.  Pillinger  was  sent  down  from  the  defendants,  and  he 
reported,  after  examination,  that  leakages  had  been  found,  and 
that  these  were  due  to  the  conductors  and  tubes  having  been 
disturbed  in  consequence  of  the  putting  in  of  hot  water  pipes.  It 
was  strongly  contended  on  the  part  of  Mr.  Sunderland  that  what 
was  seen  in  1912  was  no  fair  test  of  how  the  work  was  left  in 
1904.  As  to  that  some  strong  observations  could  be  made.  One 
was  that  if  the  work  in  1904  was  as  bad  as  it  was  in  1912  it  was 
very  strange  that  no  fusing  of  the  wires  and  no  fires  took  place  at 
Guilsborough  Hall  during  those  years,  because  it  was  common 
ground  that  if  the  wires  throughout  the  time  were  as  bad  as  they 
were  in  1912  they  were  in  a  dangerous  state.  Then  the  workmen 
said  it  was  not  to  their  interest  to  do  this  badly,  and  the  trouble 
and  labour  of  putting  in  short  lengths  of  tubing  were  every  bit  as 
large  as  the  trouble  of  putting  in  long  lengths.  Moreover,  they 
were  paid  by  the  hour,  and  there  seemed  to  be  no  sort  of  reason 
why  they  should  have  scamped  the  work  in  the  way  alleged. 
Then  it  was  said  that  the  hot  water  installation  put  in  in  1909 
was  sufficient  to  account  for  all  the  mischief  found  in  1912,  and  it 
was  pointed  out  for  the  defendant  that,  with  the  exception 
of  the  dining  room,  in  practically  all  the  places  where 
the  installation  was  seriously  challenged  there  had  been  these  new 
hot  water  pipes  in  1909.  As  against  all  this  there  was  evidence 
on  the  other  side  from  a  man  who  was  there  when  the  work  was 
done,  and  he  said  it  was  scamped  in  the  way  described.  Then  there 
was  the  evidence  of  Mr.  Phillips  that  in  1909,  before  he  began  the 
hot  water  installation,  the  wiring  was  in  many  places  bare.  What 
was  of  the  most  significance  was  that  it  was  said  that  the  wires 
were  only  completely  bare  where  in  the  ordinary  course  of  things 
they  would  not  be  seen.  Upon  the  whole,  and  with  very  much 
reluctance,  bis  Lordship  continued,  he  had  come  to  the  conclusion 
that  he  must  say  that  the  work  was  badly  done,  and  that  step* 
were  taken  to  conceal  it.  He  had  very  anxiously  weighed  the 
the  evidence  as  to  disturbance  of  the  wires.  He  would  quite 
accept  it  that  persons  laying  down  a  hot  water  system  would  not 
be  tender  and  careful  about  electric  wires  or  bell  wires  they  found 
in  the  way.  But  he  was  satisfied  that  there  were  these  short 
lengths  of  tubing  attached  to  the  main  lines,  and  he  could  not 
formulate  any  theory  which  would  square  that  faci  vtun  me. 
suggestion  that  what  was  found  was  due,  or  mainly  due,  to 
interference  by  hot  water  pipes.  He  had  at  one  time 
thought  the  explanation  of  the  trouble  might  be  that  the 
wireB  had  been  tinkered  with  by  the  plaintiff's  man,  who 
was  put  in  charge  of  the  plant  when  the  work  was  finished,  but 
after  careful  consideration  he  had  abandoned  that  supposition, 
lie  (the  Judge)  bore  in  mind  that  Mr.  Sunderland  was,  from  time 
to  time  during  the  progress  of  the  work,  down  at  the  job.  He 
bad  not  forgotten  that  other  people  were  employed  at  the  time, 
including  a  number  employed  by  Messrs.  Waring,  but  he  had  taken 
all  these  things  into  account,  and  was  unable  to  get  over  the  diffi- 
culty which  some  of  the  evidence  for  the  plaintiff  had  presented. 
He  was  confirmed  in  his  view  as  to  the  facts  of  this  case  by  a 
letter  which  Mr.  Sunderland  wrote  to  Mrs.  Osgood  in  April,  1912, 
after  he  had  been  called  down  to  see  the  condition  of  the  installa- 
tion. He  (the  Judge)  did  not  treat  Mr.  Sunderland  as  having  made 
any  admission  of  liability  when  he  went  there,  or  saying  that  the 

fci  at  he  wrote  had  weighed 
mind,  uud  had  been  one  of  the 
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deoidin  nil  hitvinif   been  oalled 

down  to  Guileborough  Hall  wrote  thlaletl  t  'I  find  the  work  waa 
carried  out  in  theaarlvmonthaof  1904  cert  rtheleaa,  provided  I  unnoi 
pllci beneath  other  oontraoton  or  engineers    I  am 

■  ..I  in  overhaul  the  svirin  n  and  deliver  II   up  tn 

rdanoe  with  the  requlremente  of  the  Bi  d  that 

Mth.  O#good  agw cm  tn  oertain  terms."  There  were  two  i  (plana- 
tione  of  that  letter,  hie  Lordahip  proceeded.  One  was  that  it  waa 
the  lettei  of  a  man  who  knew  that  the  work  whioh  be  thought 
bad  been  well  dene  had,  in  faol  been  bad!]  dene,  and  be  wn» 
ally  offering  to  put  it  right,  The  other  suggestion  wae 
that  it  was  the  letter  of  a  business  man  to  a  g<  t  and 

rathei  than  Lo  e  the  ouetoxn  he  wai  quite  prepared  to  pay  a  little 
money  in  putting  rifrbt  tlir.  matter  of  which  the  complained,  No 
(the  Judge)  took  the  foixnex  view.  Be  thought  t hut  Mr. 
Sunderland,  when  >i < i  wrote  that  letter,  believed  that  the  work 
when  it  had  been  left  by  his  men  in  1904  had  not  been  i left,  in  a 
satisfactory  condition.  Be  did  not  in  terms  say  bo,  nor  did  he 
suggest  the  oontrary,  tmt  it  seemed  that  hi*  frame  of  mind  at  the 
time  was  that  his  men  harl  scamped  the  work,  and  lie  was  prepared 
to  put  it  right.  He  (the  Judge)  came  with  great  reluctance  to  the 
conclusion  at  which  he  had  arrived,  lie  did  not  think  the  super- 
vision of  the  work  was  efficient,  and  he  thought  advantage  wae 
taken  of  the  lack  of  supervision  in  the  way  he  had  described,     Be 

ed  the  damages  at  £  170. 
His  Loudshii'  then  proceeded  to  consider  the  question  of  law. 
Tt  was  paid  by  Mr.  Holman  Gregory,  he  paid,  that  the  Statute  of 
Limitations,  which  was  pleaded  by  the  defendant,  was  an  answer 
to  the  case-.  It  was  obvious  that  if  the  Statute  of  Limitations  did 
apply,  the  action  was  out  of  time,  the  work  having  been  done  in 
l!t04.  He  thought  the  action  was  a  common  law  action  for 
damages  for  breach  of  contract,  and  the  only  reason  why  fraud 
had  been  alleged  in  the  statement  of  claim  was  to  meet  by  antici- 
pation the  plea  of  the  Statute  of  Limitations.  Having  gone  at 
length  into  the  point,  his  Lordship  said  that  although  be  had 
found  upon  the  facts  in  favour  of  the  plaintiff,  yet  he  must  find  in 
favour  of  the  defendant  upon  the  plea  of  the  Statute  of  Limita- 
tions. The  result  was  that  there  would  be  judgment  for  the 
defendant,  with  costs,  but  the  plaintiff  would  have  the  costs  of  the 
issues  upon  which  she  had  succeeded. 


Splitdoef  Electrical  Co.  <:  F.  W.  Bakee. 

In  the  Shoreditch  County  Court,  on  May  7th,  before  his  Honour 
Judge  Cluer,  plaintiffs,  of  6,  City  Road,  E.C.,  sued  the  defendant, 
Mr.  F.  W.  Baker,  of  the  Motor  Works,  Stourbridge,  a  director,  with 
reference  to  a  guarantee  when  making  a  sale.  Mr.  Hatch  appeared 
for  the  plaintiffs,  and  Mr.  (i.  D.  Turner  for  the  defendant.  Mr. 
Alfred  Blackniore,  who  was  in  the  employ  of  the  plaintiffs,  said 
the  claim  was  for  the  supply  of  a  complete  electric  light  outfit 
for  a  motor  car — the  front,  side,  and  tail  lights.  It  was  called  the 
Aflo  lighting  system,  and  had  only  just  been  introduced  into  this 
country.  The  system  was  supplied  in  September,  on  one  month's 
account,  but  it  was  not  until  the  following  January  that  he 
attempted  to  pay  anything.  The  account  was  £24  5s.  2d.,  and  he 
paid  £21  5s.  2d.,  leaving  £3  owing,  and  then  made  a  complaint  as 
to  the  battery.  Witness  said  defendant  told  him  he  picked  up  the 
battery  by  the  lead  terminals,  and  it  all  fell  to  pieces,  as  it  naturally 
would.  It  had  been  used  wrongly,  as  there  was  a  handle  to  pick 
it  up  by.  He  brought  the  terminals  with  him  to  show  the  witness.' 
Mr.  Hatch  :  Is  there  a  guarantee  .'  Witness  :  There  is  no  guarantee 
with  a  battery,  it  says  so  in  the  catalogue  which  I  gave  him 
myself.  Judge  Cluer :  Don't  talk  rubbish.  You  couldn't  be  so 
silly  as  to  say  we  guarantee  all  our  goods  to  be  imperfect,  which  is 
what  it  amounts  to  if  there  is  no  guarantee  of  any  sort.  The  law 
gives  an  implied  guarantee,  anyway.  In  cross-examination,  the 
witness  admitted  that  the  battery  was  faulty  when  it  was  shown 
to  him,  but  he  considered  that  it  had  been  caused  by  the  way  it  had 
been  worked.  After  further  hearing,  Judge  Cluer  said  the  defen- 
dant was  entitled  to  succeed,  as  it  had  been  used  properly,  and  had 
fallen  to  pieces.  In  an  ordinary  commercial  transaction,  an  article 
was  warranted  to  do  what  was  reasonably  t  xpected  ot  it,  and  this  had 
not  come  up  to  that.  There  would  be  judgment  for  the  defendant, 
with  costs.     Judgment  was  entered  accordingly. 


Correspondence  Tuition. 


At  Accrington  County  Court,  on  May  7th,  an  action  was  brought 
by  the  International  Correspondence  Schools  against  Arnold  Bas- 
sinder,  of  Accrington,  for  7  guineas,  arrears  under  an  agreement 
for  tuition.  Bassinder  was  to  receive  instruction  in  electricity, 
but  he  only  had  a  few  lessons.  The  defence  put  forward  was  that 
Bassinder  was  a  minor,  and  that  by  reason  of  delay  the  father's 
surety  had  lapsed.  > 

His  Honour  found  for  plaintiffs  for  the  full  amount. 


An  Unprotected  Belt. 


At  Gateshead  Police  Court  on  May  7th,  Messrs.  Wood,  Skinner  and 
Co.,  Ltd.,  shipbuilders,  Bell  Quay,  were  charged  under  the  Factory 
and  Workshops  Act  with  not  having  securely  fenced  a  driving 
belt  driving  a  flanging  machine  from  an  electric  motor.  Mr. 
W.  B.  Lauder,  H.M.  Inspector,  stated  that  the  belt  ran  on  a  pulley 
6 J  ft.  in  diameter  at  120  R.p.m.  The  bottom  of  the  pulley  was 
■U  ft.  from  the  ground,  and  on  February  23rd  John  Robert  Noble 
was  showing  a  lad  how  to  do  B'-nie  work,  and  was  passing  under 
the  pulley  when  he  seemfd  to  have  raiBed  his  head  quickly,  with 


the  Truii   that    the  belt  eaugbt  him,  and  Inflicted  (at 
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1 1  oncluded  fn  m  paqi  ■ 
I'.i  linn-.  Assistant  Judge  Jackioo  and  ■  jury.  In  the  Lord  Ma 
Court,  loht  week,  the  bearing  waa  continued  of  the  claim  made  by 
Messrs.   Lindeck,  Cahn  &   Co  .  itookbroken,  of  Austin  Prian 

against  tin    liuhilicr  KUctrioal  Syndicate    Ltd.,  and  another, 
When  the  case  was  previously  before   the   Court  an  adjOTJ 
was  granted    in    order    to    enable    the    plaintiff!  •    their 

position,  owing  to  Mr,  Macleun  not  having  been  aerved  with  the 
Courts  process.  Mr.  Morton  Smith,  on  U:hulf  of  the  plaint 
applied  to  withdraw  the  proceedings  as  against  Mr.  Maclean.  That 
course  was  objected  to  by  Mr.  Palmer  on  behalf  of  the  defendants. 
The  Asmstam  .Ii  DOS  said  he  was  of  opinion  that  the  pro- 
ceedings as  at  pr<  sent  constituted  were  wrong.  He  should,  there- 
fore, discharge  the  jury,  which  he  did  with  regret,  after  the  time 
spent  over  the  case.  He  ordered  that  the  costs  should  be  costs  in 
the  cause,  and  whoever  was  unsuccessful  in  the  end  would  have  to 
pay  the  costs  of  the  abortive  proceedings. 


Davis  v.  Baxter  &  <  aimkh  Liu. 
In  the  Chancery  Division  on  May  7th,  before  Mr.  Justice  Astbury 
plaintiff  sought  an  injunction  and  damages,  the  defendants  having 
copied  from  bis  book.  The  Electrical  Engineer'*  Diary,  some  pages  of 
original  matter,  and  printed  them  in  their  catalogue  entitled  Every- 
thing Electrical."  Defendants  admitted  the  copying  in  respect  to 
a  number  of  the  pages  mentioned,  and  counsel  said  that  he  was 
not  to  defend  the  action.  Their  manager  thought  that  the  matter 
referred  to  was  matter  commonly  known  to  the  trade,  and  did  not 
know  that  there  was  any  infringement  of  copyright.  Defendants' 
counsel  gave  a  perpetual  undertaking,  and  counsel  for  the  plaintiff 
said  that  he  would  not  insist  then  on  an  injunction.  An  amount 
of  £50  (including  the  money  in  Court)  was  agreed  upon  as 
damages.  The  Court  made  an  order  accordingly  embodying  the 
undertaking  and  giving  judgment  for  the  agreed  damages,  and  the 
costs  of  the  action. 

Attorney-General  ».  Long  Eaton  Ubhan  District 
Council. 
On  Tuesday  Mr.  Justice  Saruant  delivered  his  reserved  judg- 
ment in  this  caee,  which  was  lully  reported  in  the  Electrical 
Review  for  April  17th,  p.  649.  He  said  in  his  judgment  plaintiff 
was  entitled  to  a  declaration  that  the  differentiation  proposed  by 
the  circular  of  September  25th,  1911,  between  those  consumers  of 
over  6,000  units  per  quarter  for  power  who  did  and  those  who  did 
not  take  their  lighting  exclusively  from  the  Council,  was  in  con- 
travention of  Sees.  19  and  20  of  the  E.L.  Act,  1882.  There 
would  be  liberty  to  apply  for  an  injunction  if  necessary.  If  the 
defendants  determined  to  appeal,  no  such  application  would  be 
made  while  the  appeal  was  pending.  The  defendants  must  pay  the 
costs  of  the  action. 

We  shall  report  the  judgment  more  fully  next  week. 


PARLIAMENTARY. 


Electric  Lighting-  of  Kingstown. 

A  Select  Committee  of  the  House  of  Commons,  presided  over  by 
Sir  Edward  Cornwall,  concluded  their  consideration  on  May  tith  of 
the  Bill  promoted  by  the  Dublin  and  Southern  District  Electric 
Supply  Co.,  for  power  to  supply  electricity  for  lighting  purposes 
in  the  district  of  the  Kingstown  U.D.C.  Mr.  Vesey  Knox,  K.C., 
and  Mr.  Browne  represented  the  promoters  ;  Mr.  J.  D.  Fitzgerald, 
K.C.,  and  Mr.  C.  H.  Campbell,  the  Alliance  and  Dublin  Gas  Co.  ; 
Mr  Macassey,  K.C.,  and  Mr.  P.  White,  the  Dublin  Corporation  ;  Mr. 
W.  D.  Harbinson,  the  Kingston  U.D.C.  ;  Mr.  W.  M'Grath,  the 
Blackrock  U  D.C.  ;  and  Mr.  J.  Kenny,  the  Dalkey  U.D.C. 

Mr.  Vesey  Knox  explained  that  there  were  two  competing 
Bills.  The  Bill  of  the  Dublin  and  Southern  District  Electric- 
Supply  Co.  waB  a  Bill  to  confirm  the  Provisional  Order  granted  by 
the  Board  of  Trade  in  1913  for  the  Electric  lighting  of  Kingstown, 
and  the  Alliance  and  Dublin  Gas  Co.  also  had  a  Bill  under  which 
they  sought  to  obtain  powers  for  the  electric  lighting  of  Kings- 
town and  Dalkey.  The  Kingstown  Urban  District  Council 
opposed  both  Bills.  Mr.  W.  M.  Marphy  was  really  the  promoting  com- 
pany. In  1 896  the  Kingstown  Town  Commissioners  obtained  a  pro- 
visional order,  but  neither  they  nor  their  predecessors,  the  Urban 
District  Council,  had  been  able  to  do  anything  with  it,  and, 
finally,  the  Board  of  Trade  revoked  the  order.  In  1911  an  informal 
committee  of  members  of  the  U.D.C.  was  formed  to  see  if  any- 
thing could  be  done,  and  they  approached  Mr.  Murphy,  the  chair- 
man of  the  Dublin  Tramways  Co.,  which  company  had  electric 
mains  running  through  the  urban  districts  for  the  tramway 
service.  It  appeared,  however,  that  the  Tramways  Co.  were 
bound  by  certain  clauses  in  their  Bill,  put  in  at  the 
instance    of     the    Dublin    Corporation,    not    to    supply    current 
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for  electric  lighting  either  inside  or  outside  that  city.  He  wished 
to  make  it  clear  that  the  Tramways  Co.  was  in  no  way  associated 
with  the  promotion  of  the  Bill,  but  it  was  solely  Mr.  Murphy's 
affair.  In  1912  Mr.  Evans,  who  was  a  member  of  the  Kingstown 
U.D.C,  took  the  matter  up  and  obtained  the  assent  of  the  U.D.C. 
to  a  proposal  for  breaking  up  the  streets  and  the  lighting  of  the 
district  by  a  non-statutory  company.  Mr.  Evans  then  approached 
Mr.  Murphy,  who  came  in  for  the  first  time.  Mr.  Murphy  declined 
to  have  anything  to  do  with  a  non-statutory  authority,  and  steps 
were  then  taken  to  obtain  powers  in  the  ordinary  way, 
and  a  company  was  formed  with  a  nominal  capital  of  £40,000 
Mr.  Murphy,  Mr.  Murphy,  junr..  and  Mr.  Evans  were  the 
directors,  but  the  latter  had  no  substantial  interest  in  the  com- 
pany. The  Urban  District  Councils  of  Kingstown  and  Dalkey  had 
consented  to  the  scheme,  but  Blackrock  refused  and  was  struck  out 
The  proposal  came  before  the  Kingstown  Council  in  January,  1918, 
who  approved  the  scheme.  Subsequently  the  Board  of  Trade  refused 
a  clause  to  the  effect  that  the  undertaking  was  only  to  be  pur- 
chaseable  as  a  whole  by  a  Committee  of  the  Kingstown  and  Dalkey 
Councils,  as  they  did  not  tohink  they  had  power  to  vary  the  pur- 
chase clause  of  the  1888  Act,  and  as  the  promoters  did  not  desire 
to  run  the  risk  of  having  the  Dalkey  portion  of  the  undertaking 
left  on  their  hands  they  struck  Dalkey  out  of  the  scheme. 

Mk.  W.  M.  Murphy  gave  evidence  and  bore  out  the  opening 
statement  of  counsel.  He  said  that  if  the  Bill  was  passed  he  was 
prepared  to  carry  out  the  scheme  with,  or  without,  assistance. 

In  answer  to  Mk.  Fitzgerald,  Witness  said  he  had  the  option 
of  a  site  for  a  generating  station  at  Kingstown.  It  was  true  that 
he  would  like  to  use  the  large  generating  station  of  the  Tramways 
Co.  in  Dublin  for  other  purposes,  but  he  was  prohibited  from  doing 
so  and  had  no  idea  of  doing  so  in  this  case. 

Replying  to  the  Chairman, 'Witness  said  he  believed  the  best 
way  of  getting  the  electric  current  for  Kingstown  would  be  from 
the  Tramways  Co.'s  generating  station,  but  as  he  had  said  there 
was  no  power  to  supply.  Another  way  would  be  to  get  a  supply 
from  the  Dublin  Corporation.  When  he  entered  on  the  under- 
taking he  had  the  goodwill  of  the  Council  and  people  of  Kingstown 
and  had  he  thought  it  was  going  to  cost  him  £20,000  in 
Parliamentary  costs  he  would  never  have  entered  into  the 
matter.  However,  now  he  had  started,  he  was  prepared  to  carry  it 
through. 

Mb.  Tatlow,  electrical  engineer,  explained  the  scheme  for  the 
lighting  of  the  district,  and  expressed  the  firm  opinion  that  it 
would  be  financially  successful.  He  gave  the  opinion  that  it  would 
be  possible  to  extend  the  system  afterwards  by  agreement  to 
Dalkey  and  Blackrock  without  having  to  come  to  Parliament  for 
fresh  powers. 

Mb.  Fitzgerald  dissented  from  the  view  that  such  a  thing 
could  be  done. 

Mb.  Vesey  Knox  said  that  the  opinion  of  Sergeant  Matheson 
had  been  obtained,  and  he  gave  it  as  his  opinion  that  under  the 
existing  law  in  Ireland  local  authorities  had  the  power  to  consent 
to  the  erection  of  poles  and  standards  on  the  highway  for  the  pur- 
poses of  electric  lighting.  Personally,  he  must  say  lrankly  he  had 
difficulty  in  following  that  opinion,  but  as  he  was  not  a  member  of 
the  Irish  bar  it  would  be  presumptuous  for  him  to  set  up  his 
opinion  against  that  of  Sergeant  Matheson. 

Evidence  was  given  by  Sir  T.  Robinson,  ex-chairman  of  the 
Kingstown  U.D.C,  and  Mr.  W.  A.  Evans  also  gave  evidence  in 
support  of  the  Bill. 

Mb.  Fitzgerald,  K.C.,  next  presented  the  case  for  the  Alliance 
and  Dublin  Gas  Co.,  which  company,  he  said,  had  power  to  supply 
electric  light.  He  submitted  that  Dalkey  could  not  get  an  electric 
supply  without  Kingstown,  as  it  was  too  small  to  supply  itself, 
and  the  Gas  Co.  had  come  to  an  agreement  to  supply  the  district. 
The  Gas  Co.  had  its  works  close  to  the  harbour,  and  they  proposed 
to  work  the  dynamos  by  gas  engines.  Further,  they  were  in  a 
position  to  begin  the  work  at  once,  whereas  Mr.  Murphy  would  first 
have  to  look  for  a  generating  station. 

Mb.  Cotton,  secretary  and  manager  of  the  Gas  Co.,  gave  evidence 
in  support  of  the  scheme,  and  said  that  it  was  proposed  to  use 
overhead  wires  for  the  supply  to  Dalkey.  The  Gas  Co.  had  large 
capital  powers,  and  was  in  an  established  position,  whereas  Mr. 
Murphy's  capital  had  not  yet  been  subscribed. 

The  Committee  rejected  the  Bill  of  the  Gas  Co.,  and  passed  the 
preamble  of  the  Dublin  and  Southern  District  Electric  Supply  Co., 
but  suggested  that  the  promoters  and  the  Kingston  U.D.C.  should 
come  to  an  agreement. 

Mr.  Veset  Knox  subsequently  brought  up  the  heads  of  an 
agreement  arrived  at.  to  the  effect  that  the  powers  in  the  Bill 
should  not  be  exercised  for  a  period  of  six  months  without  the 
consent  Of  the  Urban  District  Council,  unless  within  that  period 
(or  such  other  period  as  the  Board  of  Trade  might  allow),  the 
undertakers  had  transferred  the  undertaking  to  the  Urban  District 
Council.  There  were  also  clauses  for  the  payment  to  the  under- 
takers of  the  promotion  expenses,  &c,  if  the  order  was  transferred. 

Mr.  Habbinson  (for  the  Urban  District  Council)  said  the 
Council  desired  to  undertake  the  scheme  at  the  earliest  possible 
moment.'  If  the  U.D.C.  did  not  take  the  transfer  in  the  time  pre- 
scribed, Mr.  Murphy  would  go  on  with  the  scheme. 

The  Committee  also  passed  a  clause  binding  the  undertakers  to 
give  Dalkey  and  Blackrock  a  supply  in  bulk,  if  required. 


Hightown  Uus  and  Electricity.— Lord  Clinton's  Select 
Committee  of  the  House  of  Lords  has  passed  a  Bill  for  incor- 
porating the  Hightown  (ias  and  Electricity  Co.  with  powers  to 
supply  Hightown,  near  Southport. 

Iliii'l  Reading.  In  the  House  of  Commons  on  Monday  the 
Norwich  Electric  Tramways  Bill  was  read  a  third  time. 


Manchester  Electricity  Supply. 

Ai'TKR  four  days'  consideration,  the  Select  Committee  of  the 
House  of  Lords,  presided  over  by  Lord  Barnard,  came  to  a  decision 
with  regard  to  the  most  contentious  part  of  the  Bill  promoted  by 
the  Manchester  Corporation  dealing  with  the  supply  of  electricity. 
The  Bill  was  of  an  omnibus  nature,  and  contained  a  large  number 
of  clauses  conferring  various  powers  on  the  Corporation,  and 
the  powers  sought  included  the  erection  of  a  large  generating  station 
at  Davyhulme,  the  extension  of  the  area  of  Bupply  of  electricity  by 
taking  in  portions  of  Davyhulme  and  Stretford,  the  connection  of 
the  proposed  new  stations  with  existing  stations,  and  the  purchase 
of  the  electric  light  station  owned  by  the  Trafford  Power  and 
Light  Supply  (1902),  Ltd. 

Mr.  Clodk,  K.C.,  in  outlining  the  powers  sought,  dwelt  on  the 
past  history  of  the  Manchester  electricity  supply,  snd  said  the 
powers  of  the  Corporation  had  been  increased  four  times,  and  they 
had  taken  over  the  orders  of  supply  of  Audenshaw,  Denton, 
Droylesden,  Failsworth  and  Ileaton  Norris.  At  the  present  time 
there  were  three  generating  stations  at  Dickinson  Street,  Bloom 
Street  and  Stuart  Street.  The  total  capacity  of  the  first  two 
stations  was  14,000  K\v.,  and  of  Stuart  Street  55.500  K\v,  The  two 
first-named  stations  could  supply  an  area  of  about  1 J  miles,  and 
there  were  22  sub-stations,  covering  an  area  of  4  6  miles.  They  had 
now  455  miles  of  mains,  and  were  supplying  750,000  persons.  They 
had  further  undertaken  to  give  a  bulk  supply  to  Middleton,  and  it 
was  anticipated  that  a  million  units  would  be  required  lor  that 
supply  during  the  first  year.  The  field  of  operations  was  by 
no  means  exhausted,  and  hence  to  carry  on  their  operations  the 
Corporation  hud  to  contemplate  the  erection  of  a  new  power 
station.  The  Bite  chosen  was  a  most  convenient  one.  It  was  near 
the  Corporation  sewage  station  at  Barton,  and  adjoined  the  Ship 
Canal  and  the  railway.  The  landowners  did  not  opposp,  but  the 
Barton  U.D.C.  had  presented  a  petition,  which  he  did  not  thick 
was  very  serious.  The  Stretford  U.D.C.  also  opposed  the  Bill,  not 
as  to  the  site  of  the  generating  station,  but  with  regard  to  other 
proposals.  Amongst  the  powers  sought  was  to  purchase  the  under- 
taking of  the  Trafford  Park  Power  Co.,  and  to  exercise  the 
powers  of  supply  now  exercised  by  that  company.  When  the 
development  of  Trafford  Park  was  commenced  part  of  the  agree- 
ment in  the  letting  of  sites  was  that  the  lessees  should  take  their 
electricity  from  the  lessors.  The  Corporation  proposed  to  purchase 
the  undertaking,  and,  of  courte,  to  take  over  these  rights,  but  the 
Stretford  U.D.C,  in  whose  district  Trafford  Park  was  situated, 
objected  to  this  as  being  an  interference  with  their  rights  as  the 
electrical  undertakers  for  the  district.  As  a  matter  of  fact,  the 
U.D.C.  never  had  supplied  Trafford  Park,  and  were  not 
in  a  position  to  provide  a  supply.  He  submitted  that  the 
Manchester  Corporation  was  the  only  body  capable  of  giving 
an  adequate  supply.  A  further  point  was  that  at  prestnc 
the  Trafford  Park  Co.  supplied  some  of  the  docks  of  the 
Manchester  Ship  Canal  with  electricity  by  agreement,  and 
as  these  docks  were  in  Salford  it  meant  that,  in  taking  over 
and  exercising  the  powers  of  the  Trafford  Park  Co.  the 
Manchester  Corporation  would  be  supplying  in  the  Borough 
of  Salford.  He  submitted  that  at  prrstnt  the  Salford  Corporation 
could  not  give  a  satisfactory  supply,  but  the  Manchester  Corpora- 
tion were  willing  to  transfer  that  part  of  the  undertaking  by 
arrangement  to  the  Salford  Corporation  if  in  the  future  the  latter 
body  were  in  a  position  to  satisfactorily  meet  the  demand. 

Mb.  S.  L.  Pearce,  electrical  engineer  for  the  City  of  Manchester, 
gave  evidence,  and  said  that  whether  they  extended  the  area  of 
supply  to  include  the  Trafford  Park  Estate  or  not.  a  fourth 
generating  station  would  be  absolutely  necessary  in  the  near  future. 
The  estimated  cost  of  the  new  station  was  £1.200,000.  They 
expected  to  produce  at  the  cost  of  Jd.  per  unit.  The  original  idea 
of  using  overhtad  wires  had  been  abandoned.  Excluding 
Glasgow,  the  electricity  undertaking  of  the  Manchester  Corpora- 
tion was  almost  twice  as  large  as  any  other  two  municipalities  in 
the  kingdom.  The  plant  of  the  Stretford  Council  was  of  limited 
capacity,  and  could  not  be  economically  extended,  whilst  the  voltage 
was  a  lower  pressure  than  that  of  the  Trafford  Park  Co.  Stretford 
declintd  to  purchase  the  Trafford  Park  undertaking  in  1901 — they 
owned  ttie  tramways  but  leased  them  to  Manchester.  A  large 
portion  of  Trafford  Park  was  not  in  the  Strettord  district 
at  all. 

Cross-examined  by  Mr.  Wkdderp.i'Rn.  K.C.  (on  behalf  of  the 
Stretford  U.D.C).  Witness  said  he  was  not  aware  that  the  U.D.C. 
were  prepared  to  purchase  the  Trafford  Park  Co.  at  an  arbitration 
price,  and  he  doubted  the  capacity  of  the  Council  to  do  it.  If 
they  did  they  could  not  supply  the  estate  at  anything  like  so  low  a 
price  as  Manchester.  If  Stretford  wanted  to  discard  their  present 
plant  and  have  a  fresh  large  instalment,  they  would  have  to  go  to 
the  Local  Covernment  Board,  and  he  doubted  if  they  would 
permit  such  a  speculation,  as  they  would  have  to  come  on  the  rates 
at  once  to  pay  off  the  old  capital. 

■  In  answer  to  Mr.  Cowarb,  K  C.  (for  the  Salford  Corporation), 
Witness  said  that  the  new  generating  station  would  be  necessary 
in  any  case,  and  the  Corporation  would  not  have  thought  of 
entering  Salford  but  for  the  fact  that  they  were  taking  over  the 
company  which  was  now  supplying  in  the  Salford  area.  From  a 
practical  point  of  view,  there  would  be  no  difficulty  whatever  in 
excluding  that  part  from  the  proposals. 

Replying  to  the  Chairman,  Mb.  Coward  Baid  that  the  entry  of 
the  Trafford  Park  Co.  into  the  Salford  area  was  the  result  of  an 
agreement  between  the  Ship  Canal  Co.  and  the  Trafford  Park  Co. 
in  1901.  Until  the  previous  day  Salford  had  no  knowledge  of  the 
agreement. 

The  Chairman  suggested  that  some  agreement  might  be  arrived 
at  between  the  parties,  as  the  whole  case  seemed  to  be  the  over- 
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lapping  °f  local  authorities.  lie  luul  bMO  ImpNMtd  Willi  Mir 
difficulty  of  providing  u  miHieient  Hiipply  of  cleetrieity  without 
overlapping,  but  utill  if  pOllible  tlicy  ought  to  try  and  ai/n  0,  ami 
BO  save  the  yn  -^   expWJM  of   lighting  thfl  mutter  out. 

In  ro-oxainination,  Mic.  PEABOB  said  that  the  TruHnrd  Power 
Co.  hud  made  gross  profits  of  44,206  In  L010  ;  *8,04»  la  LOU) 
£7,271  in  11112;  and  £10,608  in  1018.  Therefore  the  company 
t||  not  piling  Dp  Iohwh,  but  reducing  tlie  lOMBI  made  in  termer 
year*.  The  Trafford  < 'n.  entered  tho  Sfretford  area  without  any 
perraiHHion  from  tho  Stretford  I  .!).('.,  in  nuoh  pcrtnisuion  was  not 
required,  and  they  installed  their  plant  by  agreement  with  the 
owners  of  the  estate. 

Witness  was  questioned  about  the  supply  to  the  docks  in  the 
Sal  ford  area,  when 

Mu.  TYI/DE8LEY  JONES,  for  the  Manchester  Corporation,  repoated 
that  if  Salford  would  take  over  the  obligation,  Manchester  did 
not  desire  to  supply  a  single  unit. 

Me,  Cowahu  said  that  in  1H0O  the  Trafford  Co.,  entirely  un- 
known to  Salford,  put  a  cable  under  the  canal  for  supplying  certain 
docks,  and  at  that  time  the  law  was  such  that  Salford  could  not 
have  prevented  it.  Now  Manchester  oame,  and  without  any  com- 
munication with  Salford,  until  tho  Bill  was  deposited,  proposed  to 
constitute  themselves  the  lighting  authority  in  the  area,  on 
the  ground  that  they  had  purchased  the  undertaking  of  the 
Trafford  Co.,  whioh,  according  to  the  law  now,  would  be  acting 
legally. 

Mu.  Tyldesley  Jonks  submitted  that  in  supplying  the  docks 
the  Trafford  Co.  acted  perfectly  legally.  The  Canal  Co.,  in  1900, 
asked  for  tenders  for  the  supply  of  the  docks  from  Manchester, 
Salford  and  Trafford,  and  the  offer  of  Salford  was  rejected  as 
being  prohibitive.  Unless  the  Canal  Co.  determined  the  agree- 
ment, they  were  entitled  to  insist  on  a  supply  on  the  present  terms. 

Mb.  J.  F.  0.  Snell,  President-elect  of  the  Institution  of  Elec- 
trioal  Engineers,  was  called  by  the  promoters,  and  questioned  the 
ability  of  Salford  to  supply  the  docks. 

Me.  Tyldesley  Jones,  amidst  considerable  amusement,  read  an 
extract  from  a  speech  whioh  the  Mayor  of  Salford  delivered  at  a 
dinner  of  electrical  engineers  in  February,  in  which  he  referred  to 
electricity  having  been  the  bane  of  their  lives,  and  said  their  only 
notable  achievement  had  been  the  blowing  up  of  their  works,  and 
their  regret  was  that  the  whole  of  the  works  had  not  been 
demolished. 

Witness  said  he  was  present  at  the  dinner,  and  would  prefer  to 
make  no  comment. 

Mb.  C.  P.  Spabks,  electrical  engineer,  also  gave  evidence  in  sup- 
port of  the  proposals. 

The  Chaibman  intimated  that  he  did  not  see  what  Salford 
wanted  more  than  the  promoters  had  promised. 

Mk.  Cowabd  promised  to  consult  his  clients  on  the  matter. 

A  large  number  of  witnesses  having  works  at  Trafford  Park 
gave  evidence  to  the  effect  that  in  their  opinion  it  would  be  most 
advantageous  for  the  Manchester  Corporation  to  supply  electricity 
in  the  district. 

Mb.  Atkinson,  a  director  of  the  Trafford  Power  Co.,  said  that 
80  per  cent,  of  the  capital  of  the  company  was  held  by  people  who 
had  their  works  at  Trafford  Park,  or  were  interested  in  the  land. 
They  had  entered  into  an  agreement  with  the  Estate  Co.  to 
give  a  cheap  supply  on  a  purely  industrial  basis,  and  the  Ship 
Canal,  the  Estate  Co.  and  the  Power  Co.  were  the  three 
factors  which  had  made  the  Park.  He  considered  that  the  sum 
offered  by  the  Manchester  Corporation — viz.,  £146,000 — was  fair 
and  reasonable.  If  the  present  arrangement  fell  through,  the 
Power  Co.  would  go  on  supplying  as  at  present,  and  raise  further 
capital  for  the  purpose.  He  did  not  think  they  would  sell  to 
Stretford  at  arbitration  price.  They  were  bound  to  supply 
the  industrial  area  of  Trafford  Park  at  the  same  price  as 
Manchester. 

Mb.  Weddebbubn,  K.C.,  on  behalf  of  the  Stretford  U.D.C., 
pointed  out  that  so  long  as  the  Trafford  Power  Co.  gave  the 
supply  Stretford  would  not  compete,  but  he  submitted  that  this 
agreement  was  personal  and  would  not  apply  to  anyone  to  whom 
the  company  assigned  their  business.  Manchester  was  expecting 
to  make  a  large  profit  out  of  the  monopoly  in  Trafford  Park,  and 
it  was  suggested  that  Stretford  was  to  be  robbed  for  all  time  of  this 
important  industrial  area.  Such  a  proposal  involved  the  startling 
principle  that  whenever  a  large  area  was  able  by  reason  of  its  size 
and  wealth  to  produce  and  supply  electricity  more  cheaply  than 
its  smaller  neighbour,  the  large  area  was  to  be  entitled  to 
take  away  from  the  smaller  area  all  its  best  customers  to  the 
detriment  of  the  supply  of  electrical  energy  to  the  rest.  If  the 
Committee  sanctioned  such  a  dangerous  principle  then  the  muni- 
cipal basis  for  the  supply  of  electricity  was  wrong. 

On  Friday,  Me.  Balfoub  Bbowne,  K.C.,  said  that  Manchester 
and  Salford  had  come  to  an  agreement  which  would  be  embodied 
in  the  following  clauses  : — (1)  The  Salford  Corporation  and  the 
Ship  Canal  Co.  to  enter  into  an  agreement  as  to  the  supply  of 
electricity  by  the  Salford  Corporation  in  the  area  on  the  north 
side  of  the  Canal  now  supplied  by  the  Trafford  Power  Co.  ;  (2)  the 
Canal  Co.  then  to  release  the  Manchester  Corporation  from  any 
obligation  to  supply  electricity  to  the  Canal  Co.  under  the  contract 
between  the  Canal  Co.  and  the  Power  Co.  ;  (3)  Manchester 
Corporation  then  to  hand  over  to  the  Canal  Co.  the  electric  cable 
used  for  distribution  on  the  Canal  Co.'s  property. 

After  consultation,  the  Chaibman  said  the  Committee  were  not 
prepared  to  grant  the  Corporation  of  Manchester  the  additions  to 
their  area  of  supply  in  the  township  of  Davyhulme  and  that  part 
of  the  urban  district  of  Stretford  known  as  Trafford  Park. 

Mb.  Weddebbubn  submitted  that  in  this  decision  Clause  33 
confirming  the  agreement  with  the  Trafford  Park  Co.  must  go. 

After  legal  argument,  the  Committee  struck  out  Clause  33. 


Birmingham  Tramwari  1:111.    i>  teeofthc 
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nut  tee,  u  rsporti  din  last  wet     1  Elko.  H  I  t-'-y 

would  ■     the  Corporation  baring   powi 

eertuni   ol    :  were 

not  exercised  until  Broad  Btreetwai  widened,  It  wrm  i«-f t  to  the 
parties  to  tnbmit  a  olanse  to  carry  0  don. 

Mr.  1  r«  man,  K  <'.,  rabmitb  d  the  following  clause  . — 

Provided  that  Tramway  No.  1  nhall  b<  OOMtTU  to    Urn  fol- 

toning  eniiiliiii  in.       In)  No  part  of  the  tramway  ahall  be    ronntrueii-d  until  ao 

I    Broad   Htrri-t  at    ll    attoatf    between    lu   Junction  wiib    »»•«■ 
Place  and  the  junction  of   Ka»y  How  hat    I 

Ibl  Ureal  ll  n  than 

HO  II.  I  uiation  of    the  1 1  mi, way  a   junction 

■ball  he  l  ii  in  way  No.  g  auihciincd  by  thin  Act. 

The  Committee  accepted  the  clause,  with  an  amendment  that 
the  tramways  in  quextion  ihoold  be  completed  within  a  period  of 
eight  years  from  the  passing  of  the  Act. 

Heading  Corporation  Hill.— The  Unopposed  Bill  Committee 
of  the  lloun-  of  Commons  has  panned  the  preamble  of  thin  Hill 
which  amongst  its  provisions  includes  powers  for  the  expenditure 
of  £3,100  on  tramways,  £11,800  on  trolley  vehicles.  £0,000  on 
electrical  equipment  of  trolley  vehicles,  £8,600  for  motor-'buses, 
and  £2,400  for  depot  accommodation.  The  Committee  amended 
the  clause  dealing  with  the  attachment  of  advertisements 
to  the  tramway  standards  to  provide  that  no  advertisement  for 
which  the  Corporation  received  payments  should  be  attached 
unless  they  related  to  the  tramways  undertaking. 

Stone  Gas    and  Electricity  Bill The  North   Staffordshire 

Railway  Co.  appeared  before  the  Court  of  Referees  last  week  to 
establish  their  claim  to  be  heard  against  the  Stone  Gas  and 
Electrioity  Bill.  Mr.  Szlumper,  K.C  ,  for  the  petitioners,  asked  that 
they  should  be  allowed  to  petition  against  the  electric  lighting 
clause  in  the  Bill,  but  the  Court,  after  hearing  Mr.  Balfour 
Browne,  K.C,  in  opposition,  decided  that  the  railway  company 
had  no  locus  standi  in  the  matter,  and  their  claim  to  appear  as 
petitioners  against  the  Bill  was  therefore  disallowed. 

Second  Reading.— In  the  House  of  Lords  on  May  6th,  the 
Shropshire,  Worcestershire  and  Staffordshire  Electric  Power  Bill 
was  read  a  second  time. 

Pressure  upon  our  space  compels  us  to  hold  over  several  Parlia- 
mentary matters. 
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Book  Notices. — The  Britannic  Review  is  a  new  monthly 
magazine  (Is.  net).  The  first  number  (May)  contains  various 
articles  of  Empire  interest,  including  one  by  Mr.  Hugo  Hirst  on 
"  Organisation  of  Imperial  Trade."  The  necessity  for  "  co-ordinat- 
ing the  Empire's  trade  "  is  urged,  and  such  matters  as  the  unifica- 
tion of  company  law,  co-ordination  of  patent  law,  compilation  of 
statistics,  classification  of  dutiable  goods,  Tariff  Reform,  and  the 
taxation  of  commercial  travellers,  are  briefly  discussed  by  the  author 
of  this  article. 

"Telegraphy."  By  the  late  Sir  W.  H.  Preece  and  Sir  J.  Sive- 
wright.  Revised  by  W.  L.  Preece.  London  :  Longmans,  Green 
and  Co.    Price  7s.  6d.  net. 

"Year-Book  of  Wireless  Telegraphy  and  Telephony,  1914." 
London  :  Marconi  Press  Agency.    Price  2s.  6d.  net. 

"  Proceedings  of  the  American  Society  of  Civil  Engineers."  Vol. 
XL,  No.  4.    April.     New  York  :  The  Society. 

"Journal  of  the  Western  Society  of  Engineers."  Vol.  XIX,  No.  3. 
March.     Chicago  :  The  Society.     Price  50  cents. 

"Form  of  Model  General  Conditions  recommended  for  Use  in 
Connection  with  contracts  for  Electrical  Works."  Issued  by  the 
I.E.E.     London  :  E.  &  F.  N.  Spon,  Ltd.     Price  Is. 

"  Installations  Electriques  de  Force  et  Lumiere."  By  Adr. 
Curchod.    Paris  :  Dunod  &  Pinat.    Price  7  fr.  60. 

"  Bulletin  Trimestrial  de  l'Association  des  Eleves  et  Ingenienrs 
Diplomes  de  l'lnstitut  Electrotechnique  de  Bruxelles."  Vol.  I, 
No.  1.     April.    Brussels:  70,  Rue  Bosquet.    Price  1  fr. 

"  Bulletin  Mensuel  of  the  Societe  Beige  d'Electriciens."  Vol. 
XXXI.    April.    Brussels  :  E.  Bruylant.     Price  1  fr.  76. 

"Die  Volkswirtschaft  UngarnsFinanziellesund  Xationalokonom- 
isches  Jahrbuch,  1913."  By  Bela  Katona.  Berlin:  Puttkammer 
and  Miihlbrecht.    Price  5  M. 

"Practical  Ironfounding."  By  J.  G.  Horner.  Fourth  edition. 
London  :  Whittaker  &  Co.     Price  6f.  net. 

"  X-Raye."  By  G.  W.  C.  Kaye.  London  :  Longmans,  Green  and 
Co.     Price  5s.  net. 

Book  of    Proceedings.       New   York  : 
1.25. 
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"Camp  Co-operation.' 
The  Roycrofters.     Price  I 
"  Science  Abstracts." 


April  27th.     London  :  E.  and  F.  N.  Spon,  Ltd.     Price   Is.  6d.  net 
each. 

"  Journal  of  the  Society  of  Engineers."      Vol.  5,  No.  4.     April. 
London  :  The  Society.     Price  2s.  net. 

"Journal  of  the  South  African  Institution  of  Engineers."     Vol. 
XII,  No.  9.     April.     Johannesburg  :  The  Institution.     Price  2s. 

"  The  School  of  Mines  Quarterly."    Vol.  XXXV,  No.  2.    January. 
New  York  i  Columbia  University.     Price  50  cents. 

"The  Physical  Review."    Vol,  III,  No.  4.    April.    Lancaster,  Pa. : 
The  American  Physical  Society. 

"Journal  of  the   American  Society  of  Mechanical    Engineers." 
Vol.  36,  No.  5.    May.    New  York  ;  The  Society.    Price  35  cents. 
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"  Bullet  1 in  of  the  Association  des  Ingenieurs  Electricienc  '  Vol. 
XIV,  No.  1.     January.     Liege  :  The  Association.      Price  fr.  8.50. 

"  Bulletin  de  la  Societe  Internationale  des  Electriciens."  Vol 
IV,  No.  34.  April.  Price  2  fr.  50.  Also  "  Ankvaire  "  of  the  Society 
for  1914.     Paris:  (iauthier-Villars  et  Cie. 

"  Electric  Switches  for  Use  in  Gaseous  Mines."  By  II.  H.  Clark 
and  R.  W.  Crocker.  "The  Action  of  Acid  Mine  Water  on  the 
Insulation  of  Electric  Conductors."  By  H.  H.  Clark  and  L.  C. 
Ilsley.     Washington  :  Government  Printing  Office. 

"  Bulletin  de  l'Association  des  Eleves  des  Ecoles  Speciales."  Vol. 
XVI,  No.  5.     March.     Liege:  Lahaye  &  Co.     Price  1  fr. 

Private     Arrangements.—  <i.     Bratjlik,    electrical 

engineer,  8,  Lambeth  Hill,  Queen  Victoria  Street,  London.  EC — 
The  creditors  interested  herein  were  called  together  recently,  when 
a  statement  was  presented  which  showed  liabilities  of  £21,772. 
The  indebtedness  to  creditors  on  'open  accounts  was  £6,481,  and 
there  were  bills  payable  for  £3,954.  The  London,  City  and  Mid- 
land Bank  were  scheduled  for  £242,  while  Mrs.  Braulik 
was  put  down  as  a  cash  creditor  for  £4,50.*!.  In  addition, 
Mr.  C.  V.  liraulik  was  a  cash  creditor  for  £7,592.  The  assets 
were  estimated  to  realise  £21,602.  The  assets  consisted  of 
cash  at  bank,  £111;  book  debts,  £9,280,  estimated  to  realise 
£8,930  ;  lease.  £375  ;  furniture,  £82  ;  shares  in  Victoria  Electric 
Works,  £  1 ,000  ;  and  stock  in  trade,  £11.104.  It  was  pointed  out 
that  as  the  liabilities  included  Mr.  Braulik's  capital  of  over  £6.000, 
and  a  cash  claim  by  Mrs.  Braulik  for  £4,503.  the  estate  really 
showed  a  very  large  surplus.  The  claim  of  Mrs.  Braulik  was  for 
money  lent,  and  she  was  secured  to  the  extent  of  £2,500  by  a 
mortgage  over  the  book  debts  executed  in  October,  1911.  The 
mortgage  included  future  book  debts.  The  mortgage  was  executed 
when  about  £2,500  was  borrowed  from  the  bank,  and  Mrs.  Braulik 
deposited  the  title  deeds  of  her  own  property.  The  bank's  claim 
had  since  been  discharged,  but  she  had  lent  other  money  to  her 
husband,  to  the  extent  shown  in  the  statement.  The  debtor 
started  trading  over  20  years  ago,  and  in  1903  he  had  a  capital  of  more 
than  £19,000.  1'p  to  that  date  he  traded  very  successfully,  but  in 
1904  he  made  a  loss  of  nearly  £2,000,  and  in  1905  there  was  a  loss 
of  over  £600.  In  the  following  two  years  profits  were  made,  but 
since  then  losses  had  been  sustained.  Since  1904  losses  aggregating 
£18,90n  had  been  made  against  profits  of  £4,5C0.  The  result  was 
that  during  the  period  there  was  a  net  loss  of  over  £14,000.  In 
1907  the  debtor  was  concerned  in  an  action  over  the  alleged 
infringement  of  an  arc  lamp  patent,  and  that  crippled  him  to  some 
extent.  Proceedings  had  been  commenced  by  certain  creditors. 
The  drawings  of  the  debtor  had  been  at  the  rate  of  £750  per 
annum,  but  latterly  he  had  reduced  his  expenses.  It  was  decided 
to  accept  a  composition  of  10s.  in  the  £,  payable  by  instalments, 
Mrs.  Braulik  withdrawing  her  claim  until  that  amount  had  been 
paid. 

Catalogues  and  Lists. — The  Mazda  Ifoi/se  News  for 
March-April  has  been  issued  by  the  British  Thomson-Houston 
Co., Ltd.,  of  Upper  Thames  Street,  EC. 

Messes.  Adnil  Electric  Co.,  Ltd.,  Artillery  Lane,  London, 
E.C. — Illustrated  catalogue  of  "  Century  "  single-phafe  self-starting 
motors  of  the  repulsion  induction  type.  Full  information  is  given 
respecting  the  motor  itself,  and  numerous  pictures  showing  its 
applications  to  various  classes  of  service  appear.  Copies  of  this 
publication  will  be  sent  on  application. 

The  Adamant  Diamond  Tool  Co.,  12,  Lower  Park  Row, 
Bristol. — Illustrated  card  dealing  with  their  Diamond  tools,  which 
they  are  about  to  put  on  the  maiket,  for  turning  and  dressing 
abrasive  wheels  of  all  kinds.  Hints  are  given  regarding  grinding 
generally  and  diamond  stones.  A  special  study  has  been  made  of 
rough  diamond  stones  and  a  variety  of  qualities  for  the  varying 
grades  of  abrasive  wheels  have  been  obtained. 

"  Attracta  "  Electrical  Co.,  75,  Fetter  Lane,  London,  E.C. — 
Eight-page  illustrated  price  list  of  "  Attracta "  metal  and  wood 
letter  signs,  "  Lenslite  "  signs.  "  Diaphanad  "  patent  signs,  picture 
theatre  and  shop  signs. 

Armorduct  Manufacturing  Co.,  Ltd.,  6,  Farringdon  Avenue, 
London,  E.C. — Leaflets  relating  to  the  "  Guinea  "  pipe  bender  for 
conduits,  &&,  and  "Outfide  Association"  cable. 

Messrs.  Ralph  H.  Ha ylock  &  Son,  63,  Queen  Victoria  Street, 
London,  E.C— Price  leaflet  of  600-megohm  grade  cable,  bell  and 
flexible  wires. 

Messrs  Falk,  Stadei.mann  &  Co.,  Ltd,  83-87,  Farringdon 
Road,  London,  E.C. — Sixteen-page  pamphlet,  No.  381,  giving  illus- 
trations and  prices  of  a  variety  of  bowl  and  reflector  fittings  for 
semi-direct  and  indirect  lighting  with  '  Radiolux,"  Onyx,  Carrara 
marble  and  other  shades. 

The  Fuller  Accumulator  Co.,  Ltd.,  Wick  Lane,  Old  Ford 
Road,  Bow,  E.  —  Eight-page  illustrated  catalogue  containing 
particulars  and  prices  of  their  electric  equipment  for  motor-boat 
and  yacht  lighting,  including  block  accumulators,  the  Fuller 
dynamo,  hand  and  navigation  lamps,  interior  fittings,  &c.  Copies 
of  the  list  will  be  sent  to  motor-boat  owners  on  application. 

The  British  Central  Electrical  Co.,  6  and  8,  Rosebery 
Avenue,  E.C— Catalogue  of  electrical  necessities,  including  a 
variety  of  lamps,  accumulators  and  complete  electric  lighting  sets 
for  motor-cars,  as  well  as  a  number  of  electric  lighting  acces- 
sories. 

The  Qbkbbal  Electric  Co..  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.C. — Illustrated  leaflet,  H  1,810,  giving  descriptive  notes 
relating  to,  and  prices  of,  the  Nightingall  automatic  electric 
cookers. 

Thf.  Diamond  Coal  Cutter  Co.,  Stennard  Works,  Wakefield.— 
Illustrated  leaflet  describing  their  patent  gate-end  switch,  fuse  and 
underground  joint-boxes  for  mines, 


Trade  Announcements,— I).  Stevens,  plumber  and 

electrical  engineer,   15,  Howe  Street,  Edinburgh.— The  business  of 
George  McLaren  (conducted   as  D.  Stevens),   now    deceased,  was 
transferred  on   April   28th  to  his  son,  Mr.  D.  A.  McLaren,  who    ! 
will  carry  on  the  business  under  the  same  name. 

The  Director  of  the  Physical  Laboratory  National  Electric  Lamp  I 
Association,    of  America,   announces   that  the  laboratory  will  in    I 
future  be  known    as  Nela   Research    Laboratory   (National 
Lamp   Works   of  General   Electric   Co.),   under  which  name    its    ' 
abstract-bulletin  and  other  publications  will  appear. 

Mr.  Guy  C  Midwinter,  formerly  trading  as  G.  C  Midwinter  I 
and  Co.,  at  25,  Red  Lion  Street,  Holborn,  askB  us  to  state  that  he 
disposed  of  his  business  in  August  last,  and  has  now  no  connection 
with  the  firm  trading  in  that  name,  having  accepted  an  appoint- 
ment with  Messrs.  Lovell  &  Christmas.  Ltd. 

Messes.  Fbaseb  &  Chalmebs,  Ltd.,  of  London,  have  opened  a  J 
branch  office  at  90,  Deanegate,  Manchester,  owing  to  the  extension    ] 
of  their  business  as  power  plant  engineers.     The  company  have  a 
large  volume  of  turbine  orders  (Kateau    patents)   in    hand,   and 
fnrthei  extension  is  expected  in  the  Lancashire  district. 

Mr.  Bertram  B.  Fenn,  formerly  of  the  Fenn  Mirrograph  Co.,  I 
Ltd.,  has  resigned  his  connection  with  the  business,  and  is  carrying    ' 
on  business  under  the  style  of  B.  B.  Fenn.  Ltd.,  electricians,  at  36. 
Shaftesbury  Avenue,  W. 

Dissolutions  and  Liquidations. — The  Nottingham-   ', 

shire  and  Derbyshire  Tramway's  Development  Co.,  Ltd. —  1 
This  company  is  winding  up  voluntarily  with  Mr.  G.  D.  Prince,  of  j 
24,  Tierney  Road,  Streatham  Hill,  S.W.,  as  liquidator.  A  meeting  j 
of  creditors  is  called  for  May  20th.  Claims  should  be  sent  by  1 
May  31st. 

J.  W.  Fletcher  &  Co.,  electrical  and  mechanical  engineers,  I 
7,  Wedmore  Street,  Upper  Holloway,  N. — Messrs.  C.  F.  Collins  and  1 
J.  W.  Fletcher  have  dissolved  partnership.  Mr.  Fletcher  will  | 
attend  to  debts  and  carry  on  the  business 

The  Rose  Automatic   Target   Co.,  Ltd.— This  company  is    I 
winding  up  voluntarily,  with  Messrs.  H.  R.  Bower  and  W.  Cantor 
as  joint  liquidators. 

The  Leicestershire  and   Warwickshire  Electric  Power  1 
Syndicate,  Ltd. — A  meeting  will  be  held  at  34,  Coleman  Street, 
E.C,  on  June  9th,  to  hear  an  account  of  the  winding  up  from  the   1 
liquidator,  Mr.  J.  W.  Holland. 

J.  Musgrave  &  Sons,  Ltd. — A  meeting  will  be  held  at  10,  J 
Acresfield,  Bolton,  on  June  16th,  to  hear  an  account  of  the  wind-  I 
ing  up  from  the  liquidator,  Mr.  II.  Mather. 

Electricity  in  Dentistry. — Referring  to  the  article  ] 

under  this  heading  in  our  issue  of  May  sth,  the  Electrical  Co., 
Ltd.,  write  that  for  some  years  they  have  supplied  electrical 
sterilisers  of  various  sizes  for  dental  and  surgical  instruments, 
which  are  illustrated  in  their  List  No.  21  of  January  last.  The 
apparatus  is  fitted  with  a  tray  to  receive  the  instruments  and  a 
separate  immersion  heater  with  three  regulations  of  heat.  The 
tray  allows  the  instruments  to  be  removed  while  hot,  and  the  heat 
regulation  effects  economy  in  energy.  They  have  paid  special 
attention  to  the  application  of  electricity  to  dental  and  medical 
apparatus,  including,  amongst  others,  incubators  for  delicate 
infants,  and  have  also  supplied  hot-air  douches,  fitted  with  special 
conical  nozzles  for  drying  teeth  previous  to  filling,  thus  superseding 
the  usual  heated  tube  and  rubber  bulb. 

Patent  Restorations, — Orders  have  been  made  restor- 
ing the  following  patents  : — 

Bertram  &  Eustace  Thomas  : — "  Electrically  controlled    brak 
for  cranes  and  the  like"  ;    No.  15,544,   1909.     "  I  improvements  i 
electric    switches";    No.   15,681,   of    1909.      "Improvements 
electric  collectors  for  maintaining  connection  between  stations 
and  moving  conductors"  ;  No.  15,682  of  1909. 

E.  C.  R.  Mark?,  "  Improved  iproceBS  for  cleaning  the  combustio 
spaces  in  internal  combustion  motors  '  ;  No.  14,503  of  1908. 

An  order  has  also  been  made  restoring  Patent  No.  9,537  of  1908 
for  "  Improvements  in  and  relating  to  metallic  fittings  for  eleotr 
continuity  system,"  granted  to  Messrs.  C  Vaughan  and  C.  Birch. 

For  Sale.— Mr.  F.  G.  Bowen,  62a,  Aldersgate  Street 
E.C,  will  sell  by  auction,  at  1   o'clock  on  May  21st,  the  stock 
a  manufacturer's  agent,  including  wire,  cable  and  other  electric 
stores.    Also  the  stock  and  office  furniture  of  an  electrician,  includ 
ing  radiators,   fuse-boxes,  switchboards,  kc ,  particulars  of  whio 
are  given  in  our  advertisement  pages  to-day. 

Electric     Locks. — We    are    informed   that    the    Nkv 
British  Ever-Ready   Co..  Ltd.,   of  Hercules  Place,   Holloway,; 
N.,  are  placing  on   the  market   the   Lavigne   unpickable  electric 
locks,  which  we  described  and  illustrated  on  p.  526  of  our  issue  of 
March  27th. 

Shipping,  Engineering  and  Machinery  Exhibition. 

—For  this  Exhibition  at  Olympia  the  number  of  exhibitors  is  nor 
170  British  and  general  foreign   which   with  the  Dutch  exhibitor 
makes  a  total  of  about  220. 

Fire. — A  fire   occurred   at  the  works  of   Messrs. 
Beabdmohe  &  Co.,  Ltd.,  Parkhead   Forge,   Glasgow,  on  5th  ins 
and  according   to  Presb  reports,  damage  to  the  tune  of  *10,C 
was  done. 
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LIGHTING  and  POWER  NOTES. 


Ashton-uiidcr-Lyne. — Ybar'i  Wobkiko. — There  wbh 

a  profit  of  over  £2,000  on  the  •leotrioitj  undertaking  for  the  pant 
year.  Of  this  £760  will  go  to  tho  relief  of  tho  rates,  £750  to  the 
reserve  fund,  £250  to  insurance,  and  the  balance  will  be  earned 
forward 

Australia. — A  conference  was  recently  held  id  North 

Sydney,  when  sohemes  for  tho  EX.  of  North  Sydney,  put  forward 
by  Mr.  Forbes  Maokay,  on  behalf  of  the  Sydney  City  Council,  and  by 
Mr.  \V.  H.  Gosohe,  for  the  North  Sydney  E.L.  and  P.  Supply  Corpora- 
tion, were  discussed.  The  City  Council  was  prepared  to  distribute 
ourrent  in  North  Sydney  at  the  same  rates  aB  were  in  force  in 
Sydney,  and  the  21  or  22  suburban  Councils  supplied  by  it,  and  did 
not  favour  a  bulk  supply.  The  contract  would  be  for  10  years, 
when  North  Sydney  would  have  the  option  of  purchasing  the 
plant  installed  within  its  area  at  cost  price,  less  3  per  cent,  per 
annum  depreciation.  The  proposed  annual  charges  for  street 
lighting  were: — 50-C.P.  lamps,  £3  2s.  6d.  each;  100c  P.  lamps, 
£5  each  ;  and  200-c.r.  lamps,  £'.)  each.  It  was  proposed  to  use 
overhead  mains,  to  hire  out  motors,  and  to  transmit  the  energy 
through  cables  under  Sydney  Harbour.  The  company  also  pro- 
posed to  supply  at  the  same  rates  as  the  Sydney  Council,  and 
pointed  out  that  under  its  scheme  the  power  station  would  be 
situated  locally,  and  consumers  would  not  be  charged  an  additional 

5  per  cent,  if  the  mains  were  rated,  or  the  20  per  cent,  per  annum 
interest  on  services.  Another  proposal  stated  that  the  municipality 
would  save  £720  per  annum  by  adopting  the  scheme,  and  could 
purchase  the  undertaking  at  a  price  mutually  agreed  upon  at  any 
time  after  a  certain  period.  In  a  third  proposal  the  company  was 
prepared  to  install  the  system  on  a  time-payment  basis,  charging 

6  per  cent,  interest  on  outstanding  capital. 

Aylesbury. — L.G.B.   Inquiry. — Mr.  T.   0.  Ekin  has 

held  an  inquiry  into  the  application  of  the  U.D.C.  for  power  to 
borrow  £21,323  in  connection  with  the  E.L.  scheme.  The  appli- 
cation was  opposed  by  a  number  of  ratepayers. 

Bacup. — Loan     Sanction. — The    T.C.    has    received 

sanction  from  the  L.G.B.  to  a  loan  of  £1,000  for  electric  street 
lighting  purposes. 

At  a  conference  between  representatives  of  Bacup  and  Rawten- 
stall.  the  former  made  a  proposal  for  Rawtenstall  to  continue  the 
management  of  the  Bacup  E.L.  undertaking  until  September  30th, 
1914,  so  as  to  allow  the  Bacup  Committee  to  properly  consider  what 
arrangements  should  be  made  for  the  future.  The  Bacup  T.C.  agreed 
to  pay  £60  for  the  services  rendered  by  Rawtenstall  for  the  period 
from  March  without  any  regard  to  the  profits. 

Bicester. — E.L.  Scheme. — The  U.D.C.  has  consented  to 

the  assignment  from  Messrs.  Rees  Bros,  to  Messrs.  Harrison  and 
Furneaux,  of  Westminster,  of  the  rights  of  the  former  under  their 
agreement  with  the  Council,  upon  the  Council  being  satisfied  as  to 
the  financial  stability  of  the  company  to  be  promoted,  and  of  its 
intention  to  proceed  with  the  generation  of  electricity  within  a 
specified  period. 

Birkenhead.— New   Tariff.— The  T.C.  has  fixed  a 

special  rate  of  £6  per  kw.,  plus  "55d.  per  unit,  to  consumers  of  at 
least  25,000  units  per  annum  at  one  place,  as  from  July  1st  next. 

Blackburn.— The  Electricity  and  Tramways  Committee 
is  considering  the  question  of  supplying  electricity  to  Great 
Harwood  and  Rishton. 

Bradford, — The  Electricity  Committee  has  approved 
of  the  holding  of  an  electrical  exhibition  in  the  city  in  the  autumn 
of  the  present  year. 

Bray.— Year's  Working.— The  results  of    the    past 

year's  working  of  the  U.D.C.  electricity  undertaking  show  186,123 
units  sold,  as  against  172,377  in  the  previous  year.  Owing  to  the 
introduction  of  a  second  Diesel  engine  set,  the  fuel  cost  per  unit 
sold  fell  from  117d.  to  '44d.  The  credit  balance  was  £296,  as 
against  £30  deficit  the  year  before,  During  the  year  a  sum  of 
£320  was  debited  to  revenue  for  improvements  carried  out,  other- 
wise the  surplus  would  have  been  £016.  This  result  is  clearly 
traceable  to  the  use  of  Diesel  instead  of  steam  plant. 

Brijrliouse. — Year's  Working. — The  revenue  of  the 

T.C.  electricity  department  for  the  past  year  shows  an  increase  of 
£505  over  the  previous  year,  and  the  gross  profit  increased  from 
£701  to  £894.  The  units  sold  numbered  361,571,  an  increase  of 
48  per  cent.  ;  £350  has  been  placed  to  the  relief  of  rates,  and  £45 
to  the  reserve  fund. 

Burton-on-Trent.— Year's    Working.— The    surplus 

on  the  electricity  undertaking  for  the  past  year  amounted  to  £3,055, 
as  compared  with  £1,189  in  the  previous  year.  The  sales  of 
current  for  heating  and  cookiDg  purpotes  increased  by  62  per 
cent. 

Bury  (Lanes.).— L.G.B.  I.\\»iiry— On  Tuesday  Mr. 

H.  R.  Hooper  held  an  inquiry  into  an  application  of  the  T.C.  for 
powers  to  borrow  £62,602  for  the  extension  of  the  electricity  works 
and  the  provision  of  mains.  The  original  application  was  for 
£55,000,  but  the  increased  demand  for  current  for  power  purposes 
since  the  application  was  made  caused  the  Council  to  think  it 
would  be  advisable  to  carry  out  further  extensions. 


,r    tho   year   Hiding    Ktt 
the    total   output    of    tho    electricity    department    wan    7,00! 
unitH,  compared  w,:  in   the  pn-vioun  year.     There    wu 

a  profit  of   £2, I*:,,   as    compared    with   a    deficiency  of    £612    in 
tho  previous  year 

Canterbury.— Yiak's    Wobki  Income  of  the 

'I' l '   electricity  department  for  the  yew  ended  March  ri I Mt  l&nt,  win 

fl  I  1,161,  ne,uirint  410,660   in   tin    pr<  ' 

Uaonntcd    to    £5,737,    against    £5,706,    and    thl  *■" 

11,486,    against   4973.      The    units    |«ner&tcd    for    the   first  time 
exceeded  I  million. 

Continental  Notes. — Nobway. — The  question  of  bi 

ing  houses  by  electricity  has  been  under  discussion  for  a  consider 
able  time,  and  is  now  going  to  be  tented  at  Christiariia  by  a  house 
owner.  Tho  Board  of  Electrical  Works  has  recommended  this 
application  for  approval  as  a  useful  experiment,  and  fixed  the  pi 
for  current  at  6Jd.  per  unit  during  the  winter  six  months,  between 
7  and  9  a.m.  and  4  and  8  p.m.  ;  at  other  times  of  the  day  and 
during  the  summer  season  the  price  will  be  somewhat  lew  than 
id.  per  unit.  The  expense  for  connecting  the  electrical  heating 
plant  in  the  house  is  to  be  borne  by  the  owner  of  the  houee. 

Belgium. — La  Societe  de  l'Electricite  du  Pays  de  Liege  has  just 
given  out  a  contract  for  the  supply  of  a  new  5,000- kw.  steam 
turbine  and  alternator,  which  will  bring  the  capacity  of  its  plant 
up  to  15,700  kw. 

France. — Arrangements  are  in  hand  for  an  Electrical  Exhibi- 
tion to  be  held  in  Nancy  from  October  24tb  to  November  15th 
next. 

Spain. — La  Sociedad  de  Altos  Homos  de  Vizcaya  has  decided  to 
replace  the  electrically-operated  cranes  at  its  loading  station  on  the 
Bilboa  River  with  similar  cranes  of  greater  range  and  power. 

Germany. — The  Vorgebirgs  Station  of  the  Rheiniech-West- 
falische  Elektr.-Werke,  near  Essen,  is  being  extended  by  the 
addition  of  a  15,000-KW.  steam  turbo  set  and  three  three-phase 
transformers  each  of  12,000-K.v.A.  capacity,  wound  for  110,000 
volts. 

Crewe. — Year's  Working. — The  surplus  on  the  year's 

working  of  the  electricity  undertaking  amounted  to  £1.120,  of 
which  £600  has  been  allocated  to  the  relief  of  the  rates. 

Croydon. — S.    Suburban   Gas  Bill. — As  the    clause 

relating  to  the  generating  of  electricity  has  been  withdrawn  from 
the  S.  Suburban  Gas  Bill,  1914,  the  T.C.  has  decided  to  cease  its 
objections  to  the  Bill. 

Dartford. — Bulk  Supply. — On   the   advice   of    Mr. 

J.  F.  C.  Snell,  the  U.D.C.  is  to  enter  into  an  agreement  with  the 
West  Kent  Electric  Power  Co.,  for  a  supply  of  electricity  in  bulk 
for  the  Crayford  district,  and  to  seek  the  approval  of  the  B.  of  T. 
to  the  draft  agreement.  The  Council  has  also  decided  to  place 
forthwith  orders  for  rotary  converters,  switchgear,  and  h.t.  cables. 

Fareham. — Mains  Extension. — The  U.D.C.  has  de- 
cided to  lay  a  new  feeder,  at  a  cost  of  £750,  to  Catisfield,  with  the 
object  of  supplying  the  village  with  electricity. 

Gillingham. — Vehicle  Charging  Tariff. — The  T.C. 

has  decided  to  make  an  all-round  charge  of  Id.  per  unit  for  the 
charging  of  the  batteries  of  electric  vehicles,  and  to  make  no 
charge  for  standing. 

Hayward's  Heath  (Sussex). — A  site  for  an  electricity 

generating  station  has  been  secured  in  Queen's  Road,  and  it  is 
hoped  that  a  supply  will  be  available  by  the  end  of  the  year. 

Hereford.  —  Loan     Sanction.  —  The     L.G.B.    has 

sanctioned  a  loan  of  £1,500  for  electricity  mains. 

Hightown. — E.L.  Bill  Passed. — A  House  of  Lords' 

Committee  has  passed  the  Hightown  Gas  and  Electricity  Co.'s  Bill, 
which  proposes  to  supply  gas  and  electricity  to  Hightown  and 
Little  Crosby,  near  Southport.  The  Bill  was  opposed  by  a  Mrs. 
Greig,  who  has  expended  £1,200  on  an  electricity  undertaking, 
and  supplies  current  in  Hightown. 

Horwich. — Proposed   E.L. — The  Lancashire  E.P.  Co. 

and  the  South  Lancashire  Tramways  Co.  are  to  be  asked  upon 
what  terms  they  would  be  prepared  to  supply  electricity  to  the 
U.D.C. 

Hove. — Aldrington  Supply. — The  Lighting  Com- 
mittee is  recommending  the  T.C.  to  place  the  Aldrington  electricity 
undertaking  under  the  control  of  Mr.  C.  B.  Smith,  the  Council  s 
electrical  engineer. 

London, — With  reference  to  the  note  in  our  last  issue 
(page  783)  respecting  the  increase  in  price  of  electricity  in 
Camberwell,  we  understand  that  the  information  as  given  does  not 
relate  to  the  County  of  London  Electric  Supply  Co.,  Ltd.,  which  is 
one  of  the  companies  supplying  in  the  district. 

Sotjthwark—  Pkoposed  Loan.— The  B.C.  Finance  Committee 
proposes  to  take  up  a  loan  of  £10,087  from  the  L.C.C.  in  order  to 
meet  capital  expenditure. 

Stepney. — Year's  Working. — The  total  revenue  of  the  B.C. 
electricity  department  for  the  year  ended  March  31st,  1914, 
amounted  to  £86,4  77,  an  increase  of  £8,043  on  the  previous  year. 
The  total  expenditure  was  £42,053,  an  increase  of  £2,S45.  The 
number  of  units  sold  increased  from  H,580,982  to  16,197,123.  The 
net  profit  was  £14,177,  as  compared  with  £11,507  last  year; 
£5,000  has  been  carried  to  the  reserve  fund,  which  now  stands  at 
£26,000. 
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Loughborough. — Cottage  Li&htino. — The  T.C.   has 

requested  the  electrical  engineer  to  prepire  a  scheme  for  supplying 
eleotricity  to  cottages  and  villas  at  a  filed  charge  per  week. 

Lurgan. — Prow  Order  Granted. — The  B.  of  T.  has 

granted  the  prov.  order  for  E.L.  for  which  the  T.C.  applied. 

Maidstone.—  Proposed  New  Boiler. — The  Elec- 
tricity Committee  has  recommended  the  T.C.  to  apply  to  the 
L.G.B.  for  sanction  to  a  loan  of  £1.766  for  the  purchase  of  a 
boiler,  of  the  same  type  as  the  existing  ones. 

Manchester.— The    Traffobd    Park  Scheme.— The 

proposal  of  the  T.C.  to  extend  its  electrical  undertaking  into 
Trafford  Park  has  been  rejected  by  a  House  of  Lords'  Committee  ; 
as  a  result  of  the  decision  arrived  at,  further  developments  in 
regard  to  Trafford  Park  will  require  the  consent  of  the  Stretford 
Council. 

Middle  ton. — Proposed  Loan.— The  T.C.  has  decided 

to  apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £7,160.  for 
extensions  at  the  electricity  works. 

Nuneaton, — L.G.B.  Inquiry. — An  unopposed    inquiry 

was  held  last  week  relative  to  the  application  of  the  T.C.  for  a 
loan  of  £  7,000  for  electricity  purposes. 

Beigate. — The  T.C.  lias  received  sanction  to  supply  elec- 
tricity to  Margery  Hall,  Kingswood,  which  is  outside  its  area, 
subject  to  Mr.  Gilbert  Allom,  the  promoter  of  an  E.L.  scheme  in 
the  rural  districts,  having  the  right  to  take  over  the  supply  when 
his  mains  are  laid  in  the  neighbourhood. 

Saddleworth.  —  Proposed    E.L.— The    U.D.C.    has 

applied  to  the  Oldham  Electricity  Committee  for  terms  for  the 
supply  of  electricity  to  the  district,  and  the  chairman  and 
assistant  engineer  have  been  deputed  to  obtain  further  particulars, 
and,  if  necessary,  to  wait  upon  the  Saddleworth  Council. 

South  Africa. — The  annual  report  of  the  Johannesburg 
electricity  department  shows  the  output  for  the  year  ended  June 
30th,  1913,  was  22,362,803  units,  an  increase  of  2,447,262  units 
over  the  previous  year.  The  revenue  amounted  to  £232,664, 
against  £269,833.  The  maximum  load  was  9,500  kw.,  an  increase 
of  900  kw.  The  generating  costs  in  December  were  '508d.  per 
unit,  a  decrease  of  '04  Id.  as  compared  with  the  lowest  figure  reached 
in  1911-12.  The  generating  plant  capacity  was  11,400  kw.  It  is 
expected  that  this  rate  of  progress  will  continue  during  the  coming 
year,  and  several  large  industrial  works  are  about  to  be  connected 
to  the  mains. — 5.  A.  Mining  Journal. 

So  uthen  ri -on-Sea. — Loan    Inquiry.  —  An    unopposed 

inquiry  was  held  last  week  into  the  application  of  the  T.C.  for  a 
loan  of  £1,350  for  an  electric  crane,  tramway,  &c,  in  connection 
with  the  new  loading  pier  on  the  Marine  Parade. 

Steeton-with-Eastbnrn.— Proposed  E.L. — At  a  meet- 
ing of  ratepayers  it  was  decided  not  to  oppose  the  proposed  appli- 
cation of  the  Keighley  T.C.  for  a  prov.  order  to  supply  electricity  to 
the  district. 

St.  Annes. — Year's  Working. — The  total  sales  of  the 

U.D.C.  electricity  department  for  the  past  year  were  1,051,815 
units,  against  939,333  units  in  the  previous  year.  The  number  of 
consumers  is  now  1,453,  an  increase  of  169,  and  the  supply  for 
domestic  heating,  &c,  increased  by  70  per  cent. 

The  electrical  engineer  has  been  instructed  to  visit  the  Bir- 
mingham electricity  works  to  obtain  information  prior  to  obtaining 
the  plant  required  for  the  supply  of  electricity  to  Lytham. 

Stafford. — Year's    Working. — The    revenue   of    the 

T.C.  electricity  department  for  the  past  year  was  £6,379,  and  the 
gross  profit  £2,445.  a  decrease  of  £35,  compared  with  the  previous 
year.  The  net  profit  was  £257,  as  against  £407  in  the  previous 
year.  The  E.L.  Committee  states  that  the  output  is  increasing, 
and  with  more  efficient  working,  better  results  are  expected. 

Stockport.— Plant  Extensions. — The  borough  elec- 
trical engineer  haB  been  instructed  to  prepare  specifications  for  the 
installation  of  a  third  A.c.  generating  set. 

Stone. — The  R.D.C.  has  agreed  to  the  request  of  the 
Southampton  T.C.  for  permission  to  lay  E.L.  mains  in  the  parish  of 
Millbrook. 

Tunbridfre  Wells.— In  granting  the  T.C.  power  to 
Bupply  electricity  to  premises  at  Sandown  Park,  the  B,  of  T.  asked 
the  Council  to  consider,  if  it  desires  to  supply  any  further  premises 
in  the  rural  area,  the  advisability  of  applying  for  a  prov.  order  to 
authorise  a  general  supply  in  the  district.  The  Council  has 
deferred  the  matter  pending  an  interview  with  the  B.  of  T. 

Turton    (near    Bolton).— Profosed     Loan. —  The 

U.D.C.  is  to  apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £2.568,  for 
the  purpose  of  extending  the  electricity  supply  to  Harwood.  The 
amount  is  made  np  as  follows  :— Mains  extensions,  £1,460  ;  over- 
spent on  original  loan,  £1,108. 

Wallsend.— For    the     electriBcation    scheme    at    the 

Wallsend  and  Hebburn  mines  of  the  Wallsend  and  Hebburn  Coal 
Co.,  referred  to  in  our  issue  on  May  1st,  Mr.  0.  W.  Fairweather,  of 
Newcastle-on-Tyne,  has  acted  as  consulting  engineer. 


Walsall.— New     Power     Station.— The    T.C.    has 

adopted  a  report  of  the  Electricity  Committee,  which  proposes  to 
erect  a  r)ower  station,  at  a  oost  of  about  £80.000.  with  a  nominal 
capacity  of  9.000  kw.  in  three  units  of  3,000  kw.  each,  the  firBt  to 
be  installed  by  June.  1916,  the  second  by  August,  1916,  and  the 
third  when  required.  The  expenditure  necessary  during  the  next 
three  years  will  be  £59.000.  The  approximate  total  cost  of  the 
h.t.  mains  required  is  estimated  at  £15,000.  The  T.C.  has  deoided 
to  obtain  sanotion  to  a  loan  of  £74,850  to  oover  the  cost  of  the 
installation  of  the  first  6.000-KW.  of  plant. 

Warrington.— The  R.D.C.  has  consented  to  the  T.C. 

supplying  electricity  to  Great  Sankey  and  Penketh,  on  the  same 
terms  as  in  the  borough. 

Wath-on-Dearne.— E.L.    Scheme.— The   U.D.C.   has 

decided  to  go  forward  with  the  electric  light  scheme  in  connection 
with  the  Dearne  Valley  Light  Railway,  even  if  the  Wombwell 
Council  is  excluded  from  the  lighting  scheme  by  the  B.  of  T. 

Wednesbury. — Proposed  Extensions. — The  T.C.  has 
confirmed  a  proposal  to  borrow  £5,100,  £3,000  of  which  is 
required  for  electricity  purposes. 

West   Hartlepool. — Year's  Working. — The  revenue 

of  the  T.C.  electricity  department  for  the  past  year  amounted  to 
£16,190,  and  the  expenditure  to  £9,667.  Interest,  redemption, 
and  sinking  fund  charges  amounted  to  £8,535,  leaving  a  deficiency 
of  £1,878,  which  is  to  be  met  out  of  the  reserve  fund.  Last  year  the 
fuel  cost  was  £3,225,  and  it  is  estimated  that  this  will  be  reduced  to 
about  £1,000  this  year,  when  the  waste-heat  scheme  will  be  in  full 
working. 


TRAMWAY  and  RAILWAY  NOTES, 

Ashton-under-Lyne. — Year's   Working. — The  T.C. 

tramways  for  the  past  year  show  a  net  profit  of  £4,000,  the  highest 
previous  surplus  being  £2,000.  £3,000  has  been  transferred  to  the 
relief  of  the  rates. 

Australia, — The  Brunswick  and  Coburg  (Vic.)  Tram- 
ways Trust  has  been  formed  for  the  purpose  of  establishing  electric 
tramways  within  the  district. — Tenders. 

Bournemouth.  —  Railless  Scheme  Rejected.  —  On 

the  grounds  that  the  case  of  the  promoters  had  not  been  proved, 
a  House  of  Lords'  Committee  has  thrown  out  the  Bill  for  the 
provision  of  a  system  of  railless  electric  traction  for  Branksome 
Park,  Canford  Cliffs  and  the  Poole  Sandbanks. 

Bradford. — Workmen's  Fares. — After   considering    a 

report  by  the  general  manager,  the  Tramways  Committee  has 
agreed  that  it  would  be  better  to  increase  the  length  of  the  penny 
Btages  rather  than  to  issue  return  tickets  to  workmen  at  reduced 
rates. 

Rate  Relief. — The  Finance  Committee  of  the  T.C.  proposes 
appropriating  £10,000  from  the  tramway  profits,  as  against 
£17,200  last  year,  and  £5,000  from  the  electricity  undertaking  for 
the  relief  of  rates. 

Burton-on-Trent. — Year's  Working.  —  There  was  a 

net  surplus  on  the  electric  tramways  undertaking  for  the  past  year 
of  £1,163,  as  compared  with  £529  in  the  previous  year. 

Canada. — The  Ontario  Government  has  voted  $5,000,000 
for  the  advancement  of  hydro-electric  railways  in  the  province. — 
Canadian  Engineer. 

Continental  Notes. — Germany. — The  electrified  por- 
tion of  the  main  line  between  Dessau  and  Bitterfeld  has  been 
extended  from  Dessau  to  Zerbst  and  from  Bitterfeld  to  Leipzig. 
The  line  equipment  is  erected,  and  trial  runs  are  about  to  be 
commenced. 

Dover. — The  Dover,  St.  Margaret's  and  Martin  Mill 
Light  Railway  Co.  has  applied  to  the  B.  of  T.  for  an  extension  of 
time  for  constructing  the  railway. 

Edinburgh, — Proposed  Extensions. — The  T.C.    has 

requested  the  burgh  engineer  to  report  ae  to  the  probable  cost  of 
extending  the  tramways,  by  single  and  double  tracks  respectively, 
from  the  Craiglockhart  Road  terminus  to  the  Colinton  Mains 
Hospital,  using  self-propelled  tramcars. 

London. —  Maryleisone. — Electric    Vehicle. —  The 

B.C.  has  accepted  the  offer  of  Councillor  Duncan  Watson  to  present 
a  chassis,  which  is  to  be  fitted  with  battery,  tires,  &c,  at  a  cost  of 
£80,  for  the  use  of  the  electrio  supply  department.  The  E.S. 
Committee  had  already  decided  to  purchase  a  10-cwt.  electric 
vehicle,  at  a  cost  of  £200. 

On  Monday  morning  an  L.C.C.  tramway  car  proceeding  over 
Clad. friars  Bridge  collided  with  a  stationary  car  at  the  corner  of 
the  Embankment.  Fifteen  passengers  were  injured,  and  both  care 
were  considerably  damaged. 

IVewcastle-on-Tyne. — The  T.C.  having  been  successful 

in  its  opposition  to  the  Bill  of  the  N.E.  Railway  Co.,  which  pro- 
posed to  run  railless  trolley  vehicles  over  the  High  Level  bridge 
between  Newcastle  and  Gateshead,  it  is  proposed  to  apply  for 
running  powers  for  oars  over  the  bridge  next  year, 
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Soutbport. — Ykah's  Working.— The  total  number ol 

paRBPngers  carried  on  t lie  'i'.C  t.riiinwiiyn  during  the  past  year  W9M 
1,668,079,  in  increaeo  of  263,948  on  the  preceding  year. 

West  Ham. —  LOih  Sanction. — The  T.O.  hasrei 

the  Banctionof  tho  U.  of  T.  to  the  borrowing  of  £15,<i00  for  the 
purchase  of  16  now  trarnoars. 

West  Hartlepool. — Fear's  Woukisq.    The  income  of 

the  T.C.  tramways  department  for  the  past  year  ■mounted  to 
£17,(?18,  an  increase  of  £2,400  on  tho  previoni  year,  atid  tho 
working  expenses  to  £1  1,633.  The  net  profit  was  £  1,663,  which 
has  been  carried  to  the  reserve  fund. 

Wigan. — Proposed  Extension. — The  T.C.  bus  decided 

to  apply  to  the  B.  of  T.  for  sanotion  to  borrow  £1.558  for  the  con- 
struction of  tramways  in  Wallgate,  from  the  L.  k  N.W.  Railway 
entrance  to  the  Union  Bank,  and  for  the  reconstmction  of  the 
tramway  from  the  Union  Bank  to  the  Market  Place. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Japan. — A  conference  between i  representatives  of  the 
Russian  and  Japanese  Telegraph  Departments  is  about  to  be  held 
in  Tokio,  when  the  question  of  direct  telegraphic  connection 
between  the  two  countries  will  be  discussed.  If  a  satisfactory 
agreement  is  reached  at  the  conference,  the  rates  for  telegraphio 
messages  not  only  between  Japan  and  Russia,  but  also  between 
Japan  and  Europe,  will  be  greatly  reduced,  and  the  telegrams  will 
be  transmitted  more  quickly. 

Hull. — The  Corporation  of  Hull,  on  Wednesday  last  week, 
completed  the  purchase  of  the  Post  Office  telephone  system  in  the 
borough  area,  the  price  being  £192,423. 

Mew  Zealand. — Two  wireless  stations,  said  to  be  the 
largest  in  the  Southern  Hemisphere,  have  been  opened,  at  Awanui 
and  Awarua,  the  extreme  north  and  south  of  New  Zealand.  The 
working  range  is  2,000  miles,  and  the  stations  will  form  links  in 
the  Imperial  chain. 

Panama  Canal  Zone. — The  United  States  Government 
has  placed  a  contract  with  the  Childers  Construction  Co.,  of 
Columbus,  O.,  for  the  ereotion  of  three  steel  towers  in  the  Canal 
zone  for  the  wireless  station.  The  towers  will  be  600  ft.  high, 
with  a  150-ft.  triangular  base,  tapering  to  10  ft.  at  the  top,  and 
will  require  1,000  tons  of  steel.  They  will  be  spaced  90  ft.  apart, 
on  a  site  near  Gatun.  The  cost  of  erecting  the  towers  (not  the 
material)  will  be  £10,000. — Elec.  Review  and  W.  Electrician. 

Singapore. — The  work  of  laying  a  new  telegraph  cable 
between  Singapore  and  Aden  has  just  been  completed  by  the  cable 
steamer  Colonia. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdeen. — May  2 1st.  Corporation.  Small  steam 
coal  for  1 2  months,  for  the  Electricity  Department.  Specifications 
from  Mr.  J.  A.  Bel),  Electrical  Engineer. 

Australia.  —  May  26th.  Adelaide  Tramways  Trust. 
Overhead  tramway  equipment  and  construction.  Beard  of  Trade 
Commercial  Intelligence  Department  in  London. 

Sydney. — July  20th.  Box  compound,  meters,  maximum-demand 
indicators,  arc  lamp  carbon3,  and  ttraight-sttm  insulators,  for  the 
Council.  Specifications  for  <ach  section  10s.  6d.,  from  City 
Electrical  Engineer,  Town  Hall. 

Melbourne.— May  20th3  1,  12,000  arc  sap  cartons,  for  City 
Council.    See     Official  Notic     |    May  1st. 

Victoria. — The  Prahran  and  Malvern  Tramways  Trust  proposes 
to  invite  tenders  for  25  new  electric  cars  at  an  estimated  cott  of 
£25,000.—  Tenders. 

Victorian  Railways  Commissioners. — August  26th.  Elec- 
tric cranes.  Specifications  at  the  Railway  Offices,  Spencer  Street, 
Melbourne,  and  at  the  Board  of  Trade  Commercial  Intelligence 
Department,  London. 

Tasmania. — July  20th.  Telegraph  and  telephone  material,  for 
Postmaster-General's  Department.     See  "  Official  Notices  "  to-day. 

Bedford. — May  28th.  Laying  a  21 -in.  conduit  from 
the  river  to  the  electricity  works,  and  constructing  a  screening 
chamber  and  cold  well  extension.  Mr.  R.  \V.  L.  Phillips,  Borough 
Electrical  Engineer. 

Belgium.— June  13th.  The  municipal  authorities  of 
Lokeren  are  inviting  tenders  for  the  concession  for  the  supply  of 
electrical  energy  for  lighting  and  power  purposes  in  the  town. 

May  18tb. — The  municipal  authorities  of  Thimister  (province  of 
Liege)  are  inviting  tenders  for  the  concession  for  the  supply  of 
electrical  energy  for  lighting  and  power  purposes  in  the  town. 


Birkenhead.— Muy  1 8th.     12  months'  supply  of 

■lock  it  mi  unall  OOaJ   for  tlio  i-li-ctrioity  itetlotU.      Mr.'.    I',  l-hall- 

oroHH,  Borough  BleotricaJ  Engineer. 

Blackpool. - Mny  20tb.     Clean  rough  riai 

15,000  toni>)  for  the  Electricity  in. (I    I  mmittee.     Mr.  < 

FurncHH,  BofODgfa  lilcctrital  bgil 

BootlCi— May  20th.     Bkctricitj  n  at  cornet 

of  Atlantic   Kernel,  by  I 'ncifto  Koed.     Mr.  15.  J.  Wolftnilen,  Borough 

Engineer. 
Bridlington.— May  29th.    Coal   (2,1  for  the: 

Corporation     Electricity    Works;    Mr.    A.   .1.    Beckett,    Electrical 
Engineer. 

Bury. —  Mny     20th.       Corporation.       Plcor    girders, 

stanchions,   lie,    for  the  electricity  generating  station.     Specifi- 
cation from  the  Borough  Electri<al  Engineer,  Bark  Street. 

Cardiff.— May  28th.  Corporation.  Pipe  work  and 
feed  tank.    See  "  Official  Notices  "  May  8th. 

Cheltenham. — May  21st.  Corporation.  Rough  steam 
coal,  for  the  Electricity  Department.  Specifications  from  the 
Town  Clerk. 

Cleckhfaton.— May  23rd.  U.D.C.  2,000  jarc7s  of 
concentric  cable  and  2,000  yards  of  three-core  pilot.  See  "  Official 
Notices  "  May  8th. 

Clifton  Junction.— May  20tb.  Electric  power  station 
for  the  L.  &  Y.  Railway.  Engineer's  Office,  Hunt's  Bark, 
Manchester. 

Colchester. — May  19th.  Corporation.  12  months' 
supply  (5,000  tons)  steam  coal,  for  the  electricity  works.  Forms 
of  tender  from  Mr.  W.  Frisby,  Borough  Electrical  Engineer,  36, 
Osborne  Street. 

Dublin. — May  25th.  Corporation,  a.c.  slot  meters. 
See  "Official  Notices"  to-day. 

Durham. — The  County  Education  Committee  has 
approved  of  the  provision  of  apparatus  required  for  fitting  up  an 
electrical  laboratory  at  the  Johnston  School,  Durham,  at  a  cost  of 
£343. 

Edinburgh. — May  18th.  Installation  of  electric  light 
at  King's  Park  School,  for  the  Edinburgh  School  Board.  Specifi- 
cation from  Messrs.  Crawford  &  Cumming,  41,  George  Street. 

France.— June  12th.  The  French  State  Railway 
authorities  (2me.  Division  du  Service  Electrique)  in  Paris  (43,  Rue 
de  Rome)  are  inviting  tenders  for  the  installation  of  the  secondary 
distributors  for  the  transmission  of  current  for  lighting  and  power 
purposes  at  the  railway  station  and  workshops  in  the  town  of 
Rennes. 

Germany.— June  8th.  The  Prussian  State  Railway 
authorities  at  Paderborn.  Supply  and  installation  of  four  elec- 
trically-operated cranes  for  lifting  locomotives  and  other  loads  up 
to  a  weight  of  45  tons  at  the  railway  workshops  at  Paderborn. 

Hastings.— May  18th.  E.L.  installation  at  several 
schools  for  the  T.C.     Borough  Electrical  Engineer,  Earl  Street. 

Hindley.— May  18th.  U.D.C.  Four-core  l.t.  paper- 
insulated  lead-sheathed  aimonrcd  cable,  c.i.  joint  boxes  and  feeder 
pillars.    See  "  Official  Notices  "  May  8th. 

Keighley. — May  25th.  Corporation.  One  750-kw. 
converting  plant,  for  AC,  three-phase,  6,600  volts  to  d.c.  500 
volts.    See  "Official  Notices"  May  sth. 

London.— Ftjlham.  May  27th.  B.C.  9,000  tons  of 
ccal  for  electricity  works.     See  "  Official  Notices  "  May  8th. 

St.  Marylebone.— May  18th.  B.  of  G.  Wiring,  complete, 
Infirmary  at  Rackham  Street,  Ladbrock  Grove,  W.  See  "Official 
Notices  "  May  8th. 

Stepney.— The  B.C.  Electricity  Committee.  2,C0O  tons  of  Welsh 
smokeless  coal,  steam  and  house  coal  and  coke  ;  12  mrnths'  supply 
of  meters,  demand  indicators,  time  switches  and  carbons. 

Battebsea.— B.C.  Electricity  Committee.  Telpher  plant  for 
handling  coal  to  be  installed  at  Lombard  Road  generating  station 
in  place  of  present  plant. 

L.C.C.— May  19th.  Supply  of  160.C00  tons  of  steam  ccal,  for  the 
generating  station  (Tramways  Department).  East  Greenwich. 
Particulars  from  the  Clerk  to  the  Council,  Spring  Gardens,  S.W. 

June  4th.  Installation,  760  wiring  points,  900  lights  ; 
telephones,  call  and  fire  hells  ;  at  Furzedown  Training  College  and 
Hostels,  Tooting,  S.W.    See  "  Official  Notices  "  to-day. 

Hammersmith.— May  27th.  B.C.  Air-cooled  static  trans- 
formers, earthenware  cable  ducts.     See  "  Official  Notices  "  to-day. 

Loughrea  (Co.  Galwaj).— May  30th.  Gas  engine  and 
suction  plant,  dynamo  and  motor  booster,  storage  battery,  switch- 
beard,  overhead  lines  and  street  lamps,  for  Loughrea  Electric  Power 
and  Lighting  Co.    See  "  Official  Notices  "  to-day. 

Maidstone. — May  15th.  Corporation.  12  months' 
supply  of  coal  for  the  electricity  works.  Forms  of  tender  from  the 
Electrical  Engineer,  Fair  Meade  w. 
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Manchester. — May  Kith.  Corporation.  Electrical  and 
engine-room  stores  for  12  months,  for  the  Electricity  Committee. 
Particulars  from  Mr.  F.  E.  Hughes,  Secretary,  Electricity  Depart- 
ment, Town  Hall. 

Margate. — May  22nd.  E.L.  sign.  Pavilion  and  Winter 
Gardens  for  the  T.C.  John  E.  Saxby,  Entertainments  Office, 
Pavilion. 

Xewcastle-on-Tjne.— May  20tk.  Electrical  stores  for 
six  months,  for  the  Tyne  Improvement  Commissioners.  Forms  of 
tender  from  the  Engineer,  Clarendon  House,  Clayton  Street  West. 

\e\v  Zealand. — WSLLDTGXOH. — July  9th.  City  Council. 
Electric  chassis  for  a  2,000-lb.  parcels  delivery  van,  and  an  electric 
car,  for  the  Klectric  Tramways  Department.  Specification  may  be 
seen  at  the  Board  of  Trade  Commercial  Intelligence  Department  in 
London. 

June  1st. — Public  Works  Office.  Oil-break  switches  for  the 
Lake  Coleridge  hydro-electric  power  scheme.  Specification  can  be 
seen  at  the  Hoard  of  Trade  Commercial  Intelligence  Department, 
London. 

July  27th. — New  Plymouth  B.C.  (2)  Overhead  wiring  and 
permanent  way  (5  route  miles).  (3)  Sub-station  equipment  (con- 
verting plant,  battery,  booster,  switchboard,  fee),  (4)  Rolling 
stock  (six  complete  cars)  for  electric  tramways.  Specifications 
from  Mr.  F.  Black,  Consulting  Engineer,  Wellington,  or  B.  of  T. 
Offices,  London.  Deposit  (2)  £1  4s.  ;  (3)  £2  2s.  ;  (4)  £2  2p.— 
.V.  /.  Shipping  and  Commerce, 

Norway. — May  20th  and  28th.  Christiania  Municipal 
Authorities.  Copper  wire  and  insulators  for  the  h.t.  electrical 
connection  which  is  to  be  established  between  Kykkelsrud, 
Solbergfos  and  Christiania.  Specification  can  be  seen  at  the  Board 
of  Trade  Commercial  Intelligence  Department,  London. 

Nottingham. — May  21st.  («)  G50  tons  of  steel  tram- 
way rails  ;  (J/)  11  tons  of  steel  tie  bars.  City  Tramway  Committee. 
Specifications,  xc.  (£1  Is.  each),  from  Mr.  A.  Brown,  City  Engineer. 

Oldham. — Corporation.  Two  3,000-kw.  high-pressure 
steam  turbines  and  A.c.  generators,  with  surface  condenser,  pumps, 
&c,  water-tube  boiler,  feed  pump,  cooling  towers.  See  "  Official 
Notices  "  to-day. 

Plymouth. — May  21st.  Corporation.  9000  tons  steam 
coal  for  use  with  mechanical  stokers  for  the  Electricity  Depart- 
ment. Mr.  E.  6.  Odell,  Borough  Electrical  Engineer,  Electricity 
Works,  Prince  Rock. 

Salford. — May  1 8th.  Supply,  erection  and  maintenance 
of  intercommunication  telephones  in  the  police  department,  Salford 
Town  Hall.  Specifications,  \o.,  from  the  Borough  Electrical 
Engineer,  Frederick  Road,  Pendleton. 

Shanghai. — May  28th.  h.t.  three-phase  switchgear  for 
a  sub-station,  for  Municipal  Council.  See  "Official  Notices" 
to-day. 

Spain. —  May  30th.  The  municipal  authorities  of 
Bercero  (Province  of  Valladolid)  are  inviting  tenders  for  the  con- 
cession for  the  electric  lighting  of  the  town. 

Tuobridge  Wells. — E.L.  wiring  at  cemetery  buildings, 
for  the  T.C. 

Warrington. — May  26th.  Corporation  tramways.  (1) 
100  tons  tram  rails  (Sandberg  steel).  (2)  Special  track  work. 
Specifications,  &c.,  from  Tramways  Manager,  Car  Sheds,  [Mersey 
Street. 

Warwick. — June  1st.  B.C.  Manholes,  chambers, 
sedimentation  and  storm-water  tanks,  and  other  works.  See 
"  Official  Notices  "  to-day. 

West  Ham. — May  16th.  Corporation.  15  double- 
deck  bogie  tramcars  and  one  four-wheel  single-truck  double-deck 
tramcar.  Specifications  from  Mr.  J.  S.  D.  Moffet,  Tramways 
Manager,  Greengate  Street,  Plaistow,  E. 


CLOSED. 
Aherdeen.— The  Corporation  Tramways  Committee  has 
accepted  tenders,  amounting  in  all  to  £4,029,  for  the  construction 
of  the  new  car  sheds,  &x.,  at  the  King  Street  tramway  depot. 

Australia. — Bydnby. — The  following  tenders  have  been 

opened  by  the  City  Council  :— 
For  paper-insulated  cables  :  — 

Siemens  Bros.  Dynamo  Works,  Ltd £'431 

B.I.  4  Helsby  Cables,  Ltd 617 

W.  T.  Henley's  Telegraph  WorkB  Co.,  Ltd 683 

Noyes  Bros.,  (Sydney),  Ltd 683 

Western  Elec.  Co.  (Aus.),  Ltd 737 

For  bare  copper  cable  : — 

Standard  Cable  Co.  (Steftens  4  Noelley,  Ltd.)  . .  £5,317 

B.I.  4  Helsby  Cables.  Ltd 6,403 

Grand  *  Vincent 6,683 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd 5,756 

— Tender*. 

Itacnp. — The  Electricity  and  Tramways  Committee  has 
accepted  the  following  tenders  :— 

W.  T.  SlAVM  4  Co.,  Ltd.  -Cable  lor  Todmorden  Road  and  Tong  Lane, 
Simpson  Bros.  (Hapton),  Ltd. -Supplying  and  fixing  overhead  distributor 
to  Brandwood  Quarries. 


Itarnsley. — The  Education  Committee  has  accepted  the 
tender  of  Mr.  Jas.  Taylor  for  installing  the  E.L.  at  Park  Road 
Schools,  at  £66  10s.,  Mr.  A.  Brown  having  withdrawn  his  accepted 
tender  owing  to  an  error. 

Itedford. — The  Education  Committee  has  accepted  the 
tender  of  Messrs.  Wilton,  for  the  electric  lighting  of  Ampthill 
Road  School,  and  that  of  Messrs.  Bacchus,  for  the  lighting  of 
Clapham  Road  and  Goldington  Road  Schools.  The  teachers,  it  ia 
stated,  are  to  be  consulted  as  to  where  the  lights  shall  be  put. 

Belfast, — The  Corporation  has  accepted  the  tender  of 
Messrs.  Dick,  Kerr  k  Co.,  for  the  reconstruction  of  the  permanent 
way  of  the  tramway  undertaking  during  the  year  ending  March 
31st,  1915  ;  also  the  tender  of  Messrs.  Craig  &  Paton,  Ltd.,  for  main- 
taining the  electrical  installation  in  Ulster  Hall  for  12  months. 

Belgium. — Seven  concerns — one  French,  one  Belgian, 
one  Austrian,  and  four  German— last  week  submitted  tenders  to 
the  Belgian  Post  and  Telegraph  authorities  for  the  supply  and 
laying  of  a  quantity  of  telephone  cables  in  the  Brussels  district, 
the  lowest  offer  (£8,820)  being  that  of  the  Socicto  Industrielle  dea 
Telephones,  of  Paris. 

Bradford. — The  Sites  and  Works  Committee  of  the 
Bradford  Education  Committee  has  accepted  the  tender  of  Messrs. 
A.  R.  Farrar  &  Co.,  of  Bradford,  for  electric  lighting  required  at 
Odsal  house,  for  £139. 

The  Electricity  Committee  has  accepted  the  tender  of  the  Phoenix 
Dynamo  Manufacturing  Co.,  Ltd.,  for  three  motors  required  for 
driving  the  new  induced  draught  fans  to  be  installed  at  the  Valley 
Road  Electricity  Works,  for  £1,087. 

Bridlington. — The  T.C.  has  accepted  the  tender  of  Mr. 
J.  V.  Levett  for  electrical  work  on  the  new  Spa  during  the  coming 
season. 

Burnley. — The  Electricity  Committee  has  accepted  the 

following  tenders : — 

British  Thomson-Houston  Co.— Electric  motors  and  starters  for  a  year, 
IX  Dynamo  Manufacturing  Co.— Two  motor-driven  pumps,  £145. 
Dorman   Long  ft   Co.,  Ltd.  — Steel  girders  for  foundations  of  the  new 

central  staiion  plant,  £70. 
Galloways,  Ltd  —Lancashire  boiler,  £566, 
Siemens  Bros.  -Cable,  £150, 

Canada. — The  Prince  Rupert  (B.C.)  City  Council  has 
awarded  a  contract  for  power-house  equipment  to '  the  Canadian 
General  Electric  Co.,  at  $17,565. — Canadian  Engineer. 

Canterbury. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Wm.  Corry  &  Son  for  Rochester  house  coal  screenings  for 
the  E.L.  works,  at  18s.  4d.  per  ton. 

Devonport. — The  tender  of  Messrs.  James  Howden  and 
Co.,  Ltd.,  for  a  1,250-KW.  Howden- Siemens  turbo-alternator,  and 
that  of  Messrs.  Bruce  Peebles  &  Co.,  Ltd.,  for  motor  converters, 
has  been  accepted  by  the  Corporation. 

Glasgow, — The  T.C.  Electricity  Committee  recommends 
the  acceptance  of  the  following  tenders  (the  lowest  in  each  case), 
for  rotary  converters  for  sub-stations  : — 

British  Thomson-Houston  Co.,  Ltd,— -Three  1,000-kw.  rotary  converters, 

£(1.472. 
British  Westioghouse  Co.,  Ltd.— Three  600-kw.  rotary  converters,  £3,799. 

The  following  tenders  for  stores  for  the  Electricity  Department 
for  1913-14,  are  recommended  : — 

Cast-iron    joint    boxes,  section  pillars,   \a.—  Jas,  Allen,    sen.,    4    8on; 

Carron     Co.;    Falkirk    Iron    Co.,    Ltd.;    Lion    Foundry    Co.,    Ltd.; 

M'Dowall,  Steven  &  Co.,  Ltd. 
Wooden  troughing  and  cover. — Brownlee  &  Co.,  Ltd, 
Malleable  iron  tubes  and  lutings.— Scottish  Tube  Co.,  Ltd. 
Single,    conoentric     and    triple-ooncentric     cables.— Callender's    Cable 

Co.,  Ltd. 
Extra  h  t.  cab'es.— W.  T.  Glover  &  Co.,  Ltd. 
Rubber-covered  cables.— Craigpark  Electrio  Cable  Co. 
Carbons.— Sloan  Electrical  Co.,  Ltd. 
Carbons  (yellow  flame).— C.  W.  Webster. 
Electricity  meters.— Chamberlain  &  Hookham,  Ltd. ;  Ferranti,  Ltd. 

The  T.C.  is  to  be  asked  by  the  Tramways  Committee  to  approve 
of  the  following  tenders  for  the  year : — 

Steel  forgings  for  car  trucks.— BruBh  Electrical  Engineering  Co. 

Steel  wheels.— John  Baker  4  Co.,  Ltd. 

Steel  tires.— Brown  Bayley's  Steel  Works,  Ltd. 

Steel  axles.— GlaBgow  Railway  Engineering  Co.,  Ltd. 

Bolts  and  nutB,  &c— Rivet,  Bolt  and  Nut  Co.,  Ltd. ;    P.  ft  W.  MacLellan, 

Ltd, 
Chilled-iron  brake  bolts.— Miller  ft  Co.,  Ltd. 
Iron  castings.— R.  Howie  ft  Co. ;  James  Allen,  sen,,  ft  Son,  Ltd. ;  David 

King  ft  Son. 
Steel  castings.— Dickson  ft  Maun,  Ltd.;  Carntyne  Steel  Castings  Co.,  Ltd. 
Malleable-iron  castings.— Alex.  Shanks  ft  Bon,  Ltd. 
Rubber  and  asbestos  goods.— North  British  Rubber  Co.,  Ltd. ;  Rnbber  Co. 

of  Scotland,  Ltd. ;  J.  T.  Goudie  ft  Co. ;  and  Geo.  M'Lellan  4  Co. 
Springs— G.  Turton,  Platts  ft  Co.,  Ltd. ;  L.  Sterne  ft  Co.,  Ltd. 
W.I.  tubes  and  fittings.— Stewarts  ft  Lloyds,  Ltd. ;  Scottish  Tube  Co.,  Ltd. 
Galvanised  steel  wire.— Wm.  Bain  &Co.,  Ltd. 
Maintenance  of  weighing  machines.— A.  4  W.  Smith  4  Co.,  Ltd. 
Iron  and  steel  scrap  (for  disposal),— P.  4  W.  MacLellan,  Ltd. ;  David 

Smith. 
The  following  other  offers  are  also  recommended  : — 
GIbbs  floor  round  new  turbine,  Plnkston.— Maclean  4  Co. 
Gold  and  aluminium  leaf.— Philip  Watson  4  Co.,  Ltd. 
Step  tread -plates.— W.  C.  Yuille  4  Co.,  Ltd. 

Scrap  lead  and  load-covered  cable  (for  disposal).— Trainor  4  Allison. 
Scrap  zinc,  brass  dust,  motor  field  coils,  dry  cells.— R.  M,  Easdale  ft  Co. 
Scrap  brass,  copper  and  armature  coilB.— Pegler  Bros. 
Scrap  v.I  Jl.  cable.— Shearer  Bros, 
Scrap  rubber.— John  Wilson, 
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Gloucester!    The    T.O.   baa    acoepted    the    following 

tondorH  for  the  eleotrlotty  and  tramways  departments  i — 

B.I.  and  He!  b    Gables,  Ltd,    Oablei,  ir.:io. 

i 

i  ,i.l      i  Ills,  turpentine,  told  »l/.o,  4o. 
Tyne  Metal  I  lo.,  Ltd      Btal  -    blooki. 

i, ui  in i  i  ■,..,  i ltd     i Irea  ". 
H.  J.  Vinton  ,v  Oo,    Iron  unci  brami  Borons. 

London. — Messrs.  Siemens  Bros.  Dynamo  Work  <'"., 
Ltd.,  have  reoeived  from  the  Controller  of  the  Store*  of  the  I 

e   acceptance  of  their  tender  for  the  rapply  of  "  Wotan  ' 
Sawn  wire  lamps  embracing  all  types  op  to  and  including  no  o  p, 

Manchester. — The  Corporation    Electricity  Committee 

has  accepted  the  following  : — 

'i'Wo    it     ,     lotoloaning  apparatus     Bii  ish Vulcan  loot  Cleaner  Oo., Ltd. 
I    Itreot  station.    Edison  &  Swan  Co.,  Ltd. 
,ni(i  (  o.,  Ltd. 
il Dn  switchboard.     lOleotric  Construction  Co.,  Ltd. 

The  tender  of  MosurH.  W.  I*.  Theermann  &  Co.,  Ltd.,  for  electric 
lighting  at  the  Manchester  Summerseat  Special  School,  and  alHO  at 
the  North  Manchester  Secondary  School  has  been  accepted  by  the 
Education  Committee;  for  the  electrio  lighting  of  the  Ileald 
Place  Municipal  School,  the  tender  of  Messrs.  Doughty  k  ( 'o.  has 
been  accepted. 
Peterborough. — The  T.C.   has  accepted  tho  tender  of 

Messrs.  Aehton,  Frost  &  Co.,  for  piping  for  a  new  generating  set, 

Itotherham. — The  E.L.  Committee  has  accepted  the 
tender  of  MeaBrs.  Herbert  Morris,  Ltd.,  at  £309,  for  an  overhead 
orane  at  the  Electricity  Works  ;  also  the  tender  of  Messrs.  W. 
Thornton  &.  Son,  at  £1,566,  for  extending  the  buildings  at  the 
generating  station. 

Sal  ford. — A  28-35  H.P.  Daimler  chassis  is  to  be  purchased 
from  Mr.  E.  Hardinge,  at  £75,  for  the  tramways  overhead  equip- 
ment department. 

Torquay. — The  T.C.  has  accepted  a  tender  of  Messrs. 

Babcock  &  Willcox,  at  £3,352. 

Tunbridg'e  Wells. — The  T.C.  has  accepted  the  follow- 
ing tenders  for  coal  for  the  Electricity  Works  : — 

Harris,  Hardman  &  Co.,  Ltd.,  up  to  2,000  tons  Hootoh  peas,  16s.  4d.  per  ton. 
Medway  Coal  Co.,  up  to  1.000  tons  South  Hetton  ooal,  17s.  4d.  per  ton. 
Cory  &  Sons,  up  to  1,000  tons  washed  peas,  16s.  4d.  per  ton. 

Walsall. — The  Corporation  has  accepted  the  following 
tenders : — 

British  Westinghouse  Co.— Switchboard  extension  panel,  £41. 
Walsall  Klectrical  Co.— Bwitcbgear  at  three  sub-stations,  at  £'45,  j£46  and 
£16  respectively. 

Wolverhampton. — The  Corporation  has  accepted  the 
tender  of  the  Electric  Construction  Co.,  Ltd.,  at  £181,  for  motors. 


FORTHCOMING    EVENTS. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Offloer — Lraui.-OoL.  H.  M.  Leaf, 
The  following  orders  have  been  issued : — 

Friday,  May  16th.— "D"  Company.  Infantry  drill,  7.30  to  8.30  p.m. 
Technical  instruction,  9  to  10  p.m.  Miniature  range  instruction, 
8.45  to  9.80  p.m. 

Saturday,  May  16th  —All  Companies.  Annual  course  of  musketry  at  Purfleet 
Rifle  Ranges.  Members  should  notify  early  on  the  postcards  supplied  the 
date  on  which  they  intend  to  fire  ;  every  endeavour  should  be  made 
to  fire  as  early  as  possible.  Headquarters  will  be  open  for  regimental 
businefs  from  10  a.m.  till  12  noon. 

Monday.  May  18th— "A"  Company.  Infantry  drill,  7  to  8  p.m.  Tech- 
nical instruction,  8.15  to  10  p.m. 

Tuesday,  May  19th.—"  B  "  Company.  Infantry  drill,  7  to  8  p.m.  Teoh- 
nioal  instruction,  8  to  10  p.m. 

Wednesday,  May  20th. -All  Companies.  Rating  examination,  7  to  10  p.m. 
Annual  course  of  musketry,  Purfleet  Rifle  Ranges. 

Thursday,  May  21st.— "  C"  Company.  Infantry  drill,  7  to  8  p.m.  Tech. 
nical  instruction,  8  to  10  p.m. 

Friday,  May  22nd.—"  D  "  Company.  Infantry  drill,  7  to  8  p.m.  Technical 
instruction,  8  to  10  p.m.' 

Saturday  May  23rd.— Headquarters  will  be  opened  from  10  a.m.  till  12  noon. 


(Signed) 


F.  R.  Holt-White,  Capt.  R.E.,  Adjutant, 
_  For  Offloer  commanding  L.E.E, 


The    Centenary    Exhibition    of   Norway. — To-day, 

May  15th,  an  Exhibition  is  being  opened  at  Kristiania.  It  is  one 
of  the  largest  and  most  important  features  of  the  festivities  with 
which  it  is  intended  to  celebrate  the  dissolution  of  the  Union  with 
Denmark  in  1814.  This  Exhibition  is  of  a  strictly  national 
character,  and  may  possibly  for  this  reason  be  more  interesting, 
because  it  will  present  a  picture  of  the  whole  countTy  and  the 
stage  of  development  which  it  has  reached.  The  Exhibition 
comprises  an  area  of  500,000  square  metres,  and  the  Industry  Hall 
alone  covers  an  area  of  11,000  square  metres.  There  are  in  all  10 
sections,  that  devoted  to  the  electrical  and  electrometallurgical 
industries  being  the  most  likely  one  to  interest  electrical  visitors 
from  abroad.     The  Exhibition  will  be  closed  on  Ootober  15th. 


Junior  Institution    «l   I u  mi 

,,.  HI.,  i  I,   B.W 

Borfaoi  i   iodi  i Plant,"  I 

Balm  |M,    May    IBtb.     A  .  -it     to     Houthwark     I 

Widening  works. 

lny.     May     1Mb.       At    B    p  m.       At     In.tll 

•n  mnl  Application,  '  l,y  Mr.  I     R 
Friday.  May  Hod.    At  8p.m.    av 

•  ■  '|  ,  ,  It.  B,  Box, 

(NorttiWcstrrn     S.  |  I May    21*1.      At    7  1 

At  .lav  ,  '  I'altern 

Making,"  by  Mr.  T.  It.  Boboflald, 
Institution   of    Elcctrlcnl    f'.nglnccra    (Newcastle    Stud 

Monday,  May  IBib.    At  7.80  p.m.    At  Armstrong  Oollsfi 

msetinf  and  smoking  obnosn. 
Boyal  Institution   of  Great  Brltaln.-Thursday,  May  21«t.    At  :i  p  m.    At 

Albemarle   mn.t,  W.    b*otort  till  on  "Montity  of  Laws:  in  flineral 

and  Biological  Chemistry,"  by  Prof.  Brant*  Arrhenlus,  Hon.  K 
Chemical    Society-Thursday,    May    Hint.       At    H.H0    p.m.     At    Burlington 

House,  Piocauilly,  W.    Oruinary  morning. 
llluminulin«  KngineerlniJ  Soclety.-Thursday,  May  21st.    At  7. an  p.m.     AI 

Royal  booiuty  of  Arts,     l'apor  on  "The  Nomenclature  and  Definition!  of 

Photomotrio  Quantities,"  by  Mr.  A.  P.  Trotter. 
Physical   Society.— Friday,  May  22nd.    At  5  p.m.     At  Irni  crial  Collegs  ol 

Bolenoe,   South   Kensington.      Ordinary   meeting.      Papen    "On    a   Null 
I   of  Testing  Vibration   Galvanometers,"   by   Mr.   B.  Butterwortli, 

"  |,    perimenti    with     an     Incandescent    Lamp,'    by    Me^re.   <-.   V7.    B. 

Crawley  and  8.  W.  .1.  Kmith,  and  other  subjects, 
Association'  of   Engincers-in-ChnriJc.  —  Saturday,   May   Mrd.      Visit   to 

LeiBton  Works,  Leieton,  Hutfolk. 


NOTES. 
London    Association    of    Foremen    Engineers.— 

The  lilst  annual  banquet  of  this  Association  was  held  on  Saturday, 
May  2nd,  at  the  Cannon  Street  Hotel.  Over  300  were  present 
including  Mr.  W.  B.  Bryan,  chief  engineer,  Metropolitan  Water 
Board  (chairman),  Sir  W.  H.  Dunn,  alderman  and  lieutenant,  City 
of  London,  Mr.  G.  W.  Humphreys,  engineer,  L.C.C.,  Sir  G.  R. 
Askwith,  Judge  Atherley  Jones,  Sir  George  Riddell,  and  repre- 
sentatives from  kindred  astociations  in  other  cities. 

A  most  enjoyable  evening  was  spent,  everyone  being  in  jovial 
mood.  The  musical  programme  was  excellent  and  the  songs  of 
Mr.  Clifton  Yates  and  the  humour  of  Mr.  Ben  Osborne  were  much 
appreciated,  while  Mr:  Alderton  the  campanologist  exhibited  quite 
a  fairy  touch,  and  even  "  old  boys  "  joined  in  the  chorus  of  Miss  Elsie 
Redfern's  encore.  Mr.  W.  B.  Bryan,  the  chairman,  referred  to  the 
Association's  history  of  62  years  and  its  growth  from  188  members 
in  1853  ;  he  announced  that  Mr.  Walmisley,  the  Dover  Harbour 
Board  engineer,  was  making  arrangements  for  an  early  visit  to 
the  works  with  which  he  is  associated. 

It  is  well  to  remember  that  this  Association  was  established  for 
bringing  together  just  that  class  of  men  who  are  really  responsible 
for  the  character  of  the  machinery  and  products  turned  out  by 
their  respective  firms.  The  draughtsman  must  work  out  designs 
not  by  himself,  but  largely  by  the  aid  of  the  shopmen  who  should 
be  able  to  influence  design  to  the  extent  of  suiting  this  to  the  shop 
equipment.  And  to  the  shop  foremen  attaches  the  responsibility 
for  the  good  or  bad  behaviour  of  the  machinery  thus  made.  But 
not  only  is  this  a  technical  association,  it  is  also  benevolent  and 
gives  aid  to  aged  or  incapacitated  members.  Kindred  associations 
exist  in  Leeds,  Middlesbrough,  Newcastle,  Woolwich  Arsenal, 
Birmingham,  Glasgow  and  West  of  Scotland,  and  Nottingham. 
The  secretary  is  Mr.  Jas.  Harrington,  85,  Salisbury  Road,  Harrow. 

Foreign    Trade   in   April. — The   following    are   the 

electrical  and  machinery  figures  given  in  the  official  returns  for 
April : — 

Imports.  Month  Inc.        Four  Inc. 

Electrical  goods    and  of  or        months,  or 

apparatus,  excluding       April  dec.        19H.  dec. 

machinery   and    un-  &  &  & 

insulated  wire        ...      123,658  -     8,148        553.387      +  47.212 

Machinery       749,617  +  71,408     2,717,862      +205,731 

Exports. 
Electrical  goods  and 
apparatus,  excluding 
machinery   and    un- 
insulated wire         ...      282,612   -   93.417     1,046,121   -    870.164 

Machinery       2,994,339  -350,255  12.984,287  -4-1,049,630 

The  Easter  holidays  fell  in  March  last  year,  so  that  the  figures 
for  April.  1914,  are  for  three  working  days  less  than  those  for  the 
corresponding  month  of  1913. 

Fatality.— Our  correspondent  states  that  the  death 
occurred  in  hospital  at  Cape  Town,  on  April  18th,  of  a  young 
coloured  man  named  J.  P.  Fortuin,  who  had  met  with  an  accident 
at  Salt  River  a  few  days  previously.  It  appears  that  the  deceased 
was  in  the  employ  of  the  Tramway  Co.  Whilst  working  on  the 
top  of  a  repair  trolley  wagon  he  received  a  shock  from  a  live  wire, 
and,  losing  his  balance,  fell  to  the  ground,  sustaining  a  fractured  e  kull 
and  other  injuries.     He  never  recovered  consciousness. 

E.T.t.  Dance. — A  social  and  dance,  which  is  to  be  made 
one  of  the  annual  functions  in  connection  with  the  Belfast  Branch 
of  the  Electrical  Trades  Union,  was  held  on  Thursday  evening  last 
week.  The  Belfast  Branch  has  now  a  membership  of  nearly  300, 
The  dance  was  held  in  aid  of  one  of  the  members,  who,  fori  a 
considerable  time,  has  been  laid  aside  through  illness. 
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Institution  and  Lecture  Notes.— The  Association 

of  Supervising  Electricians.— A  general  meeting  was  held  at 
St.  Bride's  Institute,  London,  E.C.,  on  May  7th,  and  considered  the 
rules  which  had  been  formulated  by  a  Committee  appointed  at  the 
inaugural  meeting.  It  was  decided  that  the  headquarters  should 
be  at  St.  Bride's  Institute.  The  membership  of  the  Association 
ie  confined  to  foremen,  supervising  engineers  and  managers  in  the 
electrical  contracting  trades,  and  tha  intention  of  the  founders  to 
admit  only  men  of  undoubted  qualifications  is  safeguarded  by  the 
appointment  of  an  investigating  committee,  acting  directly  under 
aboard  of  control.  A  subscription  of  10a.  per  annum,  payable 
2s.  6d.  quarterly  in  advance,  with  an  entrance  fee  of  5s.  on 
nomination,  was  decided  upon  for  London  members ;  country 
members  who  permanently  reside  and  whose  business  address  is 
outside  a  20  mile  radius  of  headquarters,  are  admitted  at 
58.  per  annum,  payable  in  advance.  Honorary  members  are 
eligible  at  a  subscription  of  not  less  than  one  guinea  per  annum. 
It  was  resolved  that  a  Benevolent  Fund  should  be  formed,  and 
honorary  members'  subscriptions  and  all  special  donations  should 
be  placed  to  a  reserve  fund  available  for  the  benefit  of  members 
requiring  assistance.  It  was  also  decided  to  keep  a  register  of 
vacant  situations,  and  to  insert  advertisements  in  the  trade  journals 
for  all  members  when  out  of  employment.  Letters  were  read  by 
the  secretary  from  firms  inquiring  for  capable  charge  hands.  A 
resolution  was  unanimously  passed  that  the  Association  Bhould  not 
take  part  in  any  trade  disputes. 

The   general   rules,   together  with   nomination  papers,  may  be 
obtained   from   the    Honorary  Secretary,   14,    Pulborough   Road, 
Southfields,  S.W.     The  objects  of  the  Association  are  as  follows  : — 
To  assist  members  in  obtaining  information  of  situations. 
To  form  a  technical  library  for  the  use  of  the  members. 
To  form  a  benevolent  fund  for  the  assietanoe   of  members  in 
distress. 

To  endeavour  by  means  of  lectures  and  visits  to  large  works  to 
maintain  a  high  standard  of  efficiency  of  all  members. 

To  foster  the  apprentice  system  for  learners  in  the  electrical 
trade. 

To  endeavour  to  extend  the  attendance  of  eleotrical  workers  at 
evening  schools,  both  technical  and  practical. 

To  arrange  for  the  reading  of  papers  on  electrical  subjects  by 
members  or  visitors  invited  from  other  societies. 
To  arrange  periodical  social  gatherings  to  promote  knowledge  and 
good  fellowship  amongst  members. 

Institution  ok  Electrical  Engineers  (Birmingham  Local 
Section). — The  report  of  the  Committee  for  the  Session  1913-14 
shows  that  the   membership  amounts  to  437,  a  reduction  of  10. 
The  Committee  elected  for  the  new  Session  is  as  follows  : — 
Chairman,  Dr.  A.  H.  Railing. 

Vice-chairmen,  Dr.  W.  E.  Sumpner  and  Col.  J.  F.  Lister. 
Ordinary    members    of    Committee : — Messrs.   S.    T.    Allen,  6. 
Barnard,  F.  W.  Carter,  H.  Foulds,  C.  C.  Garrard,  S.H.Holden,  H  R. 
Hudson,   A.   Home-Morton,  N.  B.  Rosher,  F.   W.  Schiller,  C.  M. 
Shaw,  T.  F.  Wall,  A.  Willmott. 
Honorary  secretary,  J.  D.  Morgan. 

At  the  annual  meeting  of  the  Scottish  Local  Section  in 
Glasgow  the  following  office- bearers  were  appointed  for  the  ensuing 
year : — Chairman,  Mr.  James  Lowson  ;  vice-chairman,  Mr.  David 
A.  Starr  ;  hon.  secretary,  Mr.  Joseph  Taylor  :  assistant  hon.  secre- 
tary, Mr.  W.  F.  Mitchell  ;  and  to  vacancies  on  the  Committee, 
Prof.  MacCormack  and  Messrs.  James  E.  Sayers  and  W.  F. 
Mitchell. 

Institute  ok  Metals. — The  annual  May  lecture  of  the 
Institute  was  delivered  by  Prof.  E.  Heyn,  of  Berlin,  on  Tuesday 
last.  In  his  lecture  the  author  dealt  specially  with  the  internal 
strains  produced  by  the  cold  working  of  metals  (cold-drawing,  cold- 
rolling,  cold-hammering,  &c).  He  showed  that  by  these  opera- 
tions under  unfavourable  conditions  internal  strains  might  be 
set  up  in  structural  members  which  came  close  to  their  resisting 
power,  so  that  even  trifling  additional  strains  caused  by  external 
forces  or  other  circumstances  (scratching  of  the  surface,  unequal 
heating  or  cooling,  slight  corrosion  by  certain  agents  which  were 
contained  in  the  atmosphere  or  by  certain  paints)  might  lead  to 
unforeseen  fracture.  He  discussed  the  means  for  removing  or 
diminishing  such  dangerous  internal  strains,  and  illustrated  his 
lecture  by  numerous  samples  taken  from  the  domain  of  practical 
engineering. 

Victorian  Institute  ok  Electrical  Engineers.— On  March 
26th  the  annual  meeting  of  the  Institute  was  held  at  Melbourne  ; 
the  Council  reported  that  the  membership  was  189,  and  the  balance- 
sheet  showed  £125  to  credit.  Prof.  Payne  was  elected  President, 
Messrs.  W.  H.  Alabaster  and  F.  A.  M'Carty  vice-preBidents,  and  Mr. 
E.  H.  W.  Westwood  hon.  secretary. 

Institition  ok  Civil  Engineers. — On  Tuesday  the  annual 
dinner  was  held  in  the  Great  Hall  of  the  Institution  ;  Mr.  A.  G. 
Lyster,  President,  was  in  the  chair,  and  there  were  about  200 
diners. 

Association  of  Minim;  Electrigal  Engineers — At  the 
annual  meeting  of  the  East  of  Scotland  Branch  on  Friday  last  at 
Dunfermline,  office-bearers  were  elected  for  the  ensuing  session 
as  follows :— President,  Mr.  Neil  A.  Wilkie,  Bowhill  Colliery  ;  Vice- 
President,  Mr.  H.  J.  Humphrys,  II  H.  I  ispector  of  Mines,  Dun- 
fermline ;  Secretary  and  Treasurer,  Mr.  R  W.  Peters,  Lochgelly. 
It  was  announced  that  the  membership  of  the  Branch  now  stood 
at  65,  while  there  was  a  substantial  credit  balance. 

Royal  Society. — On  Wednesday  the  annual  conversazione  of 
the  Royal  Society  took  place,  the  President,  Sir  William  Crookes, 
receiving  the  visitors.  The  exhibition  of  apparatus  included  but 
a  few  items  of  electrical  interest  ;  we  will  refer  to  these  in  a  later 
issue. 


At  the  meeting  last  week  Sir  Joseph  Larmor  read  a  paper  on 
lightning  rods,  in  which  he  suggested  that  the  top  of  the  building 
itself,  not  of  the  lightning  conductor,  attracts  the  discharge  :  and 
the  function  of  a  single  rod  can  only  be  to  lead  it  more  safely 
away.  But  a  number  of  rods  distributed  over  the  roof  and  effec- 
tively connected  to  earth  by  a  conductor,  can  lift  the  most' 
intense  part  of  the  field  from  the  top  of  the  building  to  the 
region  around  their  summits,  and  so  obviate  or  mitigate  the; 
danger  of  discharge  from  above  to  the  building  which  they  cover. 
—  Timet. 

The  Association  of  Engineers-in-Chabge  have  made  arrange- 
ments with  Messrs.  Richard  Garrett  &  Sons,  Ltd.,  to  visit  their 
engineering  works  at  Leiston,  Suffolk,  on  May  23rd. 

Standardisation  of  Electricity  Supply  in  China. — 

The  Committee  appointed  to  consider  the  above  subject  has  arrived 
at  the  following  decisions  and  recommendations  : — 

Generation  and  distribution  generally  shall  be  on  the  three-phase 
system  at  50  or  60  cycles  per  second. 

Distribution  shall  be  carried  out  generally  on  the  four-wire 
three-phase  system  with  grounded  neutral  at  a  pressure  of  250 
volts  between  one  phase  and  neutral,  i.fl.,  440  volts  (approximately) 
between  phases. 

The  standard  pressure  for  domestic  lighting  and  similar  supply 
shall  be  250  volts. 

When  it  is  not  desirable  or  economical  to  use  a  four-wire  three- 
phase  supply,  then  a  three-wire  system  with  neutral  grounded,  or 
a  two-wire  system  with  one  side  grounded,  shall  be  adopted  ;  in  all 
cases  the  pressure  to  ground  shall  be  250  volte. 

The  use  of  direct-current  systems  shall  not  be  allowed  over 
50  k\v. 

No  fuses  or  switches  shall  be  allowed  in  the  neutral  wire. 

Where  direct-current  systems  are  essential,  the  generation  and 
distribution  shall  be  on  the  three- wire  system  at  500  volts  between 
outers,  the  neutral  being  grounded. 

The  following  pressures  shall  be  considered  as  standards  for 
high-tension  transmission : — 

2,200  volts,  3,300  volts,  6,600  volts.  Pressures  above  6,600  volts 
to  be  as  required  by  local  and  other  conditions. 

The  decision  to  allow  both  50  and  60  cycles  as  standard  frequen- 
cies was  arrived  at  as  it  was  considered  that  a  single  standard  of 
50  cycles  would  not  receive  support  from  American  manufacturers, 
and  the  use  of  60  cycles  would  allow  of  cheaper  plants  where  first 
cost  was  of  paramount  importance. 

Practically  all  cities  in  China  having  electric  supply  systems  use 
overhead  mains,  almost  to  the  exclusion  of  underground  cables. 

A  Torpedo  in  Slioreditch.— On  Monday  last,  at  the  | 

invitation  of  Mr.  C.  Newton  RusBell,  borough  electrical  engineer, 
we  attended  a  demonstration  of  the  half-ton  "Torpedo"  electrio 
van  at  the  Coronet  Street  worki.  This  is  a  light  three-wheeled 
vehicle,  with  the  motor  mounted  in  the  hub  of  the  front  wheel,  as 
described  in  our  issue  of  October  31st,  1913  ;  it  is  exceedingly 
handy  for  manoeuvring  in  traffic,  and  capable  of  tackling  gradients 
up  to  1  in  8  fully  loaded.  We  understand  that  eight  Buch  vehicles 
are  being  used  by  a  firm  of  dairymen  in  the  West  End,  in  the 
charge  of  unskilled  drivers  ;  the  working  range  is  50  miles  a  day, 
and  the  cost  of  energy  is  trifling — the  whole  cost  of  maintenance, 
it  is  stated,  including  upkeep  of  battery  and  tires,  as  well  as  energy 
and  repairs,  is  well  under  2d.  a  mile.  We  are  glad  to  see  the  ' 
battery  vehicle  movement  being  fostered  by  the  municipal  authori- 
ties, and  trust  that  Mr.  Russell  will  soon  have  many  of  the  vehicles 
charging  from  his  mains. 

Electrical  Eitraction  of  Benzin  from  Coal.— A  new 

electrical  process  for  extracting  benzin  from  coal  has  recently  been 
invented  by  a  Swedish  engineer,  Mr.  Vidstrand,  of  Stockholm  ;  the 
costs  of  manufacture  are  said  to  be  considerably  lower  than  those 
of  the  methods  now  employed.  The  product  is  said  to  be  as  good 
as  any  other  fuel  for  motor-cars.  The  process  has  been  patented 
in  18  countries,  and  the  inventor  is  carrying  on  negotiations  with 
a  group  of  Norwegian  financiers  with  the  view  of  disposing  of  the 
patent  rights  for  Norway.  It  is  the  intention  to  form  a  company 
for  the  purpose  of  erecting  a  large  manufactory  in  a  suitable  place, 
where  sufficient  energy  is  available  for  carrying  on  the  manufac- 
ture on  a  large  scale. 

Association  of  Consulting  Engineers  (Inc.).— The 

annual  general  meeting  of  this  Association  will  be  held  at  Caxton 
Hall,  Westminster,  on  Monday.  May  25tb,  at  4.30  p.m.,  when  the 
report  of  the  committee  and  the  accounts  for  the  past  year  will  be 
presented. 

II.E.  l.V.  1.  Resignation.— The  Union  Electric  Co., 
Ltd.,  of  Park  Street,  S.E.,  notifies  that  it  haa  decided  to  resign  its 
membership  of  the  British  Electrical  and  Allied  Manufacturers' 
Association,  and  accordingly  has  so  notified  the  secretary  of  the 
Association. 

Railway    Employes    visit    Germany.  —  Under    the 

auspices  of  the  A.E.G.,  of  Berlin,  about  40  workmen  of  all  ranks 
employed  by  the  L.B.  and  S.C.  Railway  left  for  Germany  on 
Wednesday  evening,  to  study  the  electrical  development  in  that 
country,  and  the  organisation  and  shops  of  the  A. E.G.,  in  Berlin. 

Educational  Notes.— The  members  of  the  University 
of    Birmingham    Engineering    Society    concluded    their    annual 
special  visit  by  visiting,  on  May  1st,  the  engineering  works  of  the  | 
Edison  &  Swan  United  Electric  Light  Co.,  Ltd. 

Inquiry. — A  correspondent  wishes  to  hear  from  makers  i 
of  specially  light  dynamos  with  lnnv'nated  fields. 
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Walking  Race. — The  finfc  annual  20  milei  road  walking 

championship  of  the  Hackney  Walking  Club  wan  held  OS  Saturday 
(May  9th)  over  a  measured  course,  starting  and  finishiu 
Edmonton  milestone  "7  to  London."  IOight  entered  and  itarted 
amongst  tho  prominent  number!  who  failed  to  enter  being  S.  II. 
Smith,  W.  L.  Dawson,  and  A.  H.  Kdwards,  but  as  tho  winner, 
H.  V.  Wellington,  beat  the  course  record  of  8  hr.  19  min.  8  sec. 
put  up  by  Smith  on  Boxing  Day,  his  title  aH  firHt  champion  cannot 
be  disputed.  At  half  distance  Newstead  led  Wallington  by  Usee, 
in  1  hr.  37  min.  81  sec,  Gregory  being  third.  Shortly  after  thw 
Wallincton  took  the  lead,  which  he  retained  to  tho  flniHh,  Gregory 
beinir  a  very  oreditable  second.  Result  : — FT.  V.  Wallincton 
(Harringay),  3  hr.  17  min.  40  Beo.  first  ;  II.  Gregory  (Crypto 
Eleotrical  Co.),  :i  hr.  20  min.  57  sec,  second  ;  0.  H.  Malivoire 
(Crypto  Eleotrical  Co.),  3  hr.  83  min.  38  sec,  third  ;  E.  P,  Newstead, 
(Ilford),  3  hr.  42  min.  57  860.,  fourth;  S.  C.  Haynes  (Associated 
Fire  Alarms,  Ltd.),  3  hr.  48  min.  5  sec,  fifth.  E.  A.  Hoot  and 
L.  G.  Short  retired  at  7  milts,  and  A.  E.  Brennan  at  16  miles. 
Newstead,  who  finished  fourth,  has  a  very  nice  style,  and  with 
Wallincton,  Smith,  Gregory,  Malivoire,  Newstead  and  others  all 
in  the  Whit  Monday  walk  to  Southend,  an  excellent  race  is 
promised. 

The   Smoke   Nuisance. — The   President  of  the  Local 

Government  Board  has  appointed  a  Departmental  Committee  "  to 
consider  the  present  state  of  the  law  with  regard  to  the  pollution 
of  the  air  by  smoke  and  other  noxious  vapours  and  its  administra- 
tion, and  to  advise  what  steps  are  desirable  and  practicable  with  a 
view  to  diminishing  the  evils  still  arising  from  such  pollution.  The 
Committee  will  include,  amongst  others,  the  Right  Hon.  Russell 
Rea,  M.P.,  Lord  Newton,  Capt.  H.  R.  Sankey,  Mr.  B.  Duncomb  Sells 
and  Sir  Aston  Webb,  with  Mr.  E.  A.  Faunch,  of  the  Looal  Govern- 
ment Board,  as  secretary. 

Strike  at  Keighley. — Our  local  correspondent  writes  : — 

"  In  connection  with  the  strike  of  engineers  at  Keighley  there  appears 
to  be  a  disposition  on  the  part  of  some  firms  affected  to  grant 
the  concessions  asked  for  by  the  men.  Following  the  lead  of 
Messrs.  Summerscales,  Ltd.,  the  Keighley  Engineering  Co.  have 
acceded  to  the  men's  demand,  and  the  workers  have  returned  to 
their  employment." 


OUR    PERSONAL    COLUMN. 

Ihe  Editor)  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — The  Stockport  Corporation, 
upon  the  recommendation  of  the  Electricity  Committee,  has 
appointed  Mk.  R.  H.  Lee,  the  resident  engineer,  as  chief  assistant 
engineer. 

Me.  G.  F.  Naylob,  who  was  provisionally  appointed  Nelson's 
electrical  engineer  and  tramways  manager  some  12  months  ago,  has 
now  been  given  the  position  at  a  salary  of  £250  per  annum. 

On  the  recommendation  of  the  Electricity  Committee,  the  Wey- 
mouth T.C.  has  decided  to  increase  the  salary  of  Mr.  Baker,  of 
the  electricity  staff. 

Mr.  F.  Barlow  has  resigned  his  position  with  the  Salford  Cor- 
poration as  superintendent  of  the  electrical  testing  aod  motor 
department,  to  take  up  a  position  on  the  staff  of  Messrs.  Crompton 
and  Co.,  Ltd.,  at  their  Manchester  branch. 

On  Tuesday  the  Walsall  Corporation  confirmed  the  appointment 
of  Mr.  H.  A.  Howie,  chief  assistant  electrical  engineer  at  Sheffield, 
to  the  position  of  Corporation  electrical  engineer,  in  succession  to 
Mr.  A.  S.  Barnard  (recently  resigned),  at  £500  per  annum. 

Mr.  M.  H.  Vifond,  assistant  mains  engineer  at  the  Leith  Cor- 
poration electricity  works,  has  been  appointed  mains  engineer  to  the 
Worksop  Corporation  electricity  works,  and  takes  up  his  new  duties 
on  19  th  inst. 

Tramway  Officials. — The  Highways  Committee  of  the 
L.C.C.  recommends  that  the  services  of  Monsieur  A.  Martage, 
Directeur-General,  Compagnie  Generale  des  Omnibus  de  Paris,  be 
obtained  to  assist  the  Council  with  regard  to  the  schemes  which 
have  been  prepared  for  the  consolidation  and  linking-up  of  the 
Counoil's  tramways.  The  conditions  attaching  to  passenger  traffic 
in  Paris  approximate  as  nearly  as  possible  to  those  which  obtain  in 
London.  The  cost  to  the  Council  for  the  services  of  M.  Mariage 
(including  an  assistant  at  £75)  will  be  £325. 

The  York  Corporation  has  appointed  Mr.  J.  W.  Horton, 
Walsall,  to  the  position  of  tramway  traffic  superintendent. 

The  salary  of  Mr.  C.  Burgess,  manager  of  the  West  Hartlepool 
Corporation  Tramways,  has  been  advanced  by  £50,  from  £200  to 
£250  per  annum. 

Mr.  Rees  Gordon  Rees,  overhead  superintendent  of  the 
Rhondda  Tramways  Co.,  Porth,  who  is  taking  up  a  similar  position 
at  Bolton,  has  been  presented  by  the  staffs  with  a  purse  of  gold, 
•an  ebony  walking  stick,  and  a  case  of  brushes. 

On  Saturday  evening  last  Mr.  William  McHugh,  who  has  been 
appointed  chief  accountant  in  the  Dublin  United  Tramways  Co.  in 
plaoe  of  the  late  Mr.  James  Pollock,  was  entertained  to  dinner  in 
the  Imperial  Hotel,  Dublin,  by  the  members  of  the  official,  elec- 
trical and  traffic  staffs. 

Derby  T.C.  has  increased  the  salary  of  Mr.  F.  Harding,  tram- 
ways manager,  from  £300  to  £350  per  annum. 


Mn.  II.   I.  Ni     Dl  i  i    general  manager  '  Ida  Tramway*, 

Ltd.,  Porth,  who  li  leaving  tor  Torquay ,  ha*  been  presented  by  the 
staff  with  a  rose  bowl. 

General, — On  Saturday  tut,  at  the  annual  mi 

tho  South  WhIch  Branoh  of  the  Association  of  Mining  BlMtrloal 
Engineer^   Mn.      •  Aai.kkii   w«<  pummtoj   with  a  - 

monial,  in  the  shape  of  a  gold  mtofc  l>y  tba  BMabin  of 
the  branch,  "as  a  token  of  the  ir  >  items  tad  rwpi  mMm 

with  his  presidency  for  the  first  four  yearn  of  the  existence  of  the 
Association.  The  watch  was  presented  by  the  president  of  the 
Branch,  Mr.  Godfrey  Williams,  of  Aber  I'ergwm,  a  large  colliery 
owner  in  Glamorganshire. 

It  is  stated   that  Mit.  0.  S,  Oilman,  who  recently  resigned  the 
managership  of  the  Accident  Branch  of  the   Norwich 
Insurance   Society,   has   been   appointed   a  director  of  the  West- 
minster Electric  Supply  Corporation,   Ltd, 

Mil.  GEOBGB  N'k  oi.son,  chief  assistant  electrical  engineer, 
Weymouth,  has  been  awarded  the  "  Cecil "  Silver  Medal  and  li'< 
prize  by  the  Dorset  Field  Clnb  for  his  essay  on  "  The  Utilisation  of 
Natural  Forces  for  the  Economical  Production  of  Electricity  for 
Lighting,  Heating  and  Domestic  Purposes,  having  Special  Refer- 
ence to  Dorset  and  the  Neighbouring  Counties."  This  is  the  second 
time  M'.  Nicolsonhas  been  awarded  this  distinction. 

Mu.  W.  J.  I'.  Orton,  late  assistant  superintendent  to  the  switch- 
gear  and  control  department  of  the  British  WestinghouBe  Electric 
and  Manufacturing  Co.,  Ltd.,  Trafford  Park,  has  been  appointed 
manager  of  the  switchgear  and  transformer  department  with 
Messrs.  Johnson  &  Phillips,  Ltd.,  Charlton. 

Mr.  R.  Blackmore,  engineer-in  chief  of  the  Stalybridge  Joint 
Tramways  and  Electricity  Board,  has  been  appointed  consulting 
electrical  engineer  to  the  Oldham  Corporation. 

Obituary. — Mr.  0.  Jones.— The  death  is  notified  of 

Mr.  Oscar  Jones,  head  of  the  firm  of  Oscar  Jones  A:  Co.,  electricians, 
High  Street,  Beckenham.     Deceased  was  41  years  of  age. 

M.  Paul  Herotjlt  died  on  Saturday  last  in  his  5:-Srd  year. 
As  the  inventor  of  a  process  for  the  electrical  manufacture  of 
aluminum  in  1887  he  first  attained  to  fame  ;  continuing  his 
work  as  an  engineer  and  metallurgist,  he  invented  the  electric  arj 
furnace  for  the  manufacture  of  steel  which  bears  his  name,  and 
which  has  become  widely  used  by  steel  works. 

Will. — The  late  Mr.  J.   F.   Macartney   (Macartney, 

McElroy  &  Co  ,  Ltd,),  left  £64,981  net  personalty. 


CITY    NOTES. 


Shanghai  Electric  Construction  Co.,  Ltd. 

The  accounts  for  the  year  1913  show  a  profit  of  £34,726,  com- 
pared with  £24,728  for  1912.  Including  £1,974  brought  for- 
ward, the  total  standing  to  the  credit  of  profit  and  loss  account 
before  making  any  appropriations  w:as  £36,700.  There  has 
been  transferred  to  reserve  for  renewals  account  £10,000,  and 
there  has  been  applied  in  reduction  of  the  preliminary  ex- 
penses account  £3,000,  leaving  a  disposable  balance,  of  £23,700. 
A  dividend  of  7  per  cent,  for  the  year  (less  income  tax)  is 
recommended,  absorbing  £22,400,  and  leaving  £1,300  to  be 
carried  forward. 

The  loss  by  exchange  on  subsidiary  coinage  in  1913  was 
£25,881,  which  is  over  8  per  cent,  on  the  capital.  Two  new 
motor  cars  and  10  new  trailer  cars  were  brought  into  use  last 
year.  Including  these,  15  motor  cars  of  a  new  type  have  been 
completed  and  brought  into  use.  A  further  10  motor  cars  and 
15  trailers  will  shortly  be  ordered,  and  it  is  anticipated  that 
seme  or  all  of  them  will  be  ready  in  time  to  deal  with  the 
heavier  traffic  which  usually  occurs  during  the  second  half  of 
the  year.  The  original  equipment,  which  consisted  of  65'  motor 
cars,  will  then  have  been  increased  to  90  motor  cars  and  55 
trailers.  The  delay  in  initiating  railless  traction  in  Shanghai 
has  been  disappointing.  Under  the  terms  of  the  contract  for 
the  supply  of  the  cars,  a  date  for  delivery  was  fixed  which 
should  have  permitted  of  the  service  being  started  during 
March.  None  of  the  seven  cars  has,  however,  yet  been  shipped. 
The  contractors  are  under  penalties.  After  lengthy  negotia- 
tions with  the  Municipal  Council,  revised  rates  for  electric 
current  purchased  by  the  company  from  the  Council  were 
agreed,  with  effect  from  5th>  March,  1913.  The  new  scale 
shows  a  material  reduction  from  the  rates  previously  paid  by 
the  company.  The  benefit  of  the  revision,  so  far  as  the  past 
year  is  concerned,  has  been  incorporated  in  the  accounts  now 
submitted.  Through  running  over  the  company's  system  and 
that  of  the  French  company  has  been  in  operation  throughout 
the  year,  and  about  30"  per  cent,  of  this  company's  receipts 
were  derived  from  through  cars.  It  is  expected  that  the 
through  services  will  be  increased  shortly.  Mr.  E.  S.  Tort- 
nriM  oilers  himself  for  re-election  as  a  director. 

The  meeting  was  held  in  London  yesterday. 


New   British   Ever-Ready    Co..  ltd. — The  directors 

announce  a  second  interim  dividend  at  the  rate  of  7  per  cent,  per 

annum    on     the    preference    shares     for  the     half-year    ended 
March  31st. 
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Constantinople  Telephone  Co. 

The  directors'  second  annual  report,  which  is  to  be  submitted  at 
the  annual  meeting-  at  Constantinople  on  June  4th,  states  that 
during  the  year  ended  December  31st,  1913,  the  installation  work 
proceeded  steadily,  despite  delay  occasioned  by  the  non-delivery  of 
material  and  stores  in  consequence  of  the  war.  Owing  to  this 
cause,  it  became  necessary  to  obtain  an  extension  of  the  period  of 
construction  fixed  by  the  Convention,  and  on  October  16th,  1918, 
official  sanction  was  obtained  to  postpone  the  opening  of  the 
service  at  the  three  large  exchanges  at  Stamboul,  Pera  and 
Kadikeuy  until  February  1'Sth.  1911,  and  of  the  smaller  exchanges 
until  one  year  from  that  date.  By  the  date  arranged,  February 
28tb,  1914,  the  three  principal  exchanges  were  successfully  opened 
for  public  service,  and  reports  from  the  general  manager  bear  most 
gratifying  evidence  of  the  growing  popularity  of  the  service,  which 
the  directors  are  satisfied  will  rapidly  develop.  They  regard  the 
success  of  the  undertaking  as  absolutely  assured,  and  already  it 
has  become  necessary  to  make  arrangements  to  increase 
the  plant  in  the  Pera  exchange.  It  is  anticipated  that 
all  present  subscribers  will  be  connected  up,  and  the 
sub-exchanges  opened,  by  the  end  of  October,  1914.  The 
submarine  cables  across  the  Golden  Horn  and  the  Bosphorus  in 
order  to  give  junction  service  were  successfully  placed  in  position 
before  the  opening  of  the  exchanges,  and  the  submarine  cable  work 
which  was  necessary  to  connect  up  the  islands  in  the  Marmora  has 
also  been  finished.  Three  large  exchange  offices  have  been  built 
on  sites  purchased  by  the  company.  Of  these  Stamboul  has  switrh- 
board  equipment  for  3,560  subscribers'  circuits,  and  can  be  extended 
to  take  over  8,000.  Pera  exchange  has  switchboard  equipment  for 
4,100  circuits,  and  Kadikeuy  1,600  circuits,  and  in  both  of  these 
there  is  room  for  extension.  Each  of  these  buildings  is  of  ferro- 
concrete, specially  designed  and  constructed  for  telephone  service, 
thoroughly  modern  and  fire-resisting.  Land  has  also  been  pur- 
chased at  each  of  the  places  where  sub-exchanges  are  to  be  opened 
and  buildings  particularly  adapted  for  telephone  service  have  been 
erected  thereon.  The  work  of  manufacturing  the  switchboards  for 
these  sub-exchanges  is  already  well  advanced,  and  installation  will 
commence  almost  immediately.  At  the  opening  of  the  service  on 
P'ebruary  28th,  1914,  the  company  had  obtained  orders  for  4,318 
stations,  and  since  then  the  rate  at  which  new  orders  have  been 
received  has  materially  increased.  At  the  end  of  March,  orders 
for  4,605  stations  had  been  obtained.  A  satisfactory  staff  of 
operators  has  been  organised,  and  an  operating  school  has  been 
opened  at  the  Pera  exchange.  The  company's  relations  with  the 
authorities  continue  to  be  most  friendly,  and  the  directors  bear 
testimony  to  the  excellent  work  performed  by  the  general  manager 
and  the  staff  during  the  year.  In  order  to  raise  additional  capital, 
the  directors  offered  for  subscription  £200,000  6  per  cent,  obliga- 
tion bonds  in  February  last,  and  by  this  means  obtained  the 
required  working  capital. 


Consumers. 

Revenue. 

Profits. 

2,237 
2,418 
2.(506 

£16.988 

£18,822 
£19,440 

£7,863 
£7,902 
£8,243 

Chiswick  Electricity  Supply  Corporation,  Ltd. 

The  report  of  the  directors  for  1913  states  that  the  returns  from  the 
undertakings  owned  by  the  corporation  continue  to  make  progress, 
and  the  increase  in  the  number  of  consumers  added  during  the 
year  is  satisfactory.  During  the  year  £1,924  has  been  expended 
on  capital  account,  and  4312  has  been  written  off  for  depreciation. 

Year. 

1911 

1912 

1913 

The  profits  for  the  year  after  paying  sinking  fund  premium  and 
trustees'  fees  were  £K,24  3,  out  of  which  interest  on  first  mortgage 
debenture  stock  amounting  to  £3,600  has  been  paid,  leaving  £4,643 
to  the  credit  of  the  net  revenue  account.  The  increase  in  the 
revenue  is  £1,118,  and  in  the  profits  £341.  This  disproportionate 
result  is  chiefly  due  to  the  very  high  cost  of  fuel,  while  the 
assessment  for  rates  has  again  increased  on  the  Chiswick  under- 
taking. The  Diesel  engine,  which  was  installed  at  Chiswick  at 
the  end  of  the  year,  is  taking  its  full  share  of  the  load,  and  will 
effect  a  considerable  saving  in  the  cost  of  fuel  during  the  current 
year.  Out  of  the  above  £4,643  the  directors  propose  to  write  off 
the  preliminary  expenses,  amounting  to  £543,  to  pay  a  dividend 
on  the  shares  at  the  rate  of  6  per  cent,  for  the  year,  and  to  carry 
£333  to  depreciation  reserve  fund  account. 


Calcutta    Electric    Supply    Corporation,    Ltd.— 

The  directors  recommend  the  payment  of  a  final  dividend  on  the 
ordinary  shares  of  the  company,  for  the  six  months  ended 
December  31st,  1913,  at  the  rate  of  11  per  cent,  per  annum,  making 
9  per  cent,  for  the  year.  The  dividend  is  payable  on  28th  inst. 
£42.000  is  placed  to  the  credit  of  the  depreciation  and  renewals 
fund,  £."..000  to  reserve,  and  £7,447  will  be  carried  forward. 

Insurance   Amalgamation    Dropped. — According  to 

the  National  Boiler  and  General  Insurance  Co. 
has  issued  a  circular  announcing  that  the  proposed  amalgamation 
of  that  company  with  the  London  and  Lancashire  Fire  Insurance 
Co.,  Ltd.,  has  been  abandoned. 

Jlirrlees,  Bickerton  &  Day,  Ltd.— The  directors  re- 
commend a  dividend  of  7 J  per  cent,  on  the  ordinary  shares  for  the 
year  ended  March  31st. 


Hindhead  &   District   Electric  Light  Co.,  Ltd. 

In  their  report  for  1913,  the  directors  record  the  death  of  Mr.  John 
Grover.  the  founder  and  chairman  of  the  company.  Mr.  Wm.  C. 
Marshall  has  been  appointed  chairman.  Extensions  of  mains  have 
been  made,  and  the  total  length  is  now  about  31  miles.  The 
number  of  units  sent  out  on  the  mains  has  increased  by  23,380 
units.  During  the  year  £2,070  has  been  received  on  account  of 
share  capital.  The  total  receipts,  including  meter  rents,  amount 
to  £4,196,  as  compared  with  £3,611  in  1912,  and  £3,186  in  1911. 
The  net  profit,  after  deducting  all  expenses,  including  the  coat  of 
considerable  renewals  to  the  Diesel  engines,  amounts  to  £2,378,  as 
against  £2,071  in  1912.  The  final  dividend  for  last  year  has  been 
paid.  Debenture  interest,  income-tax,  and  an  interim  dividend  of 
2-J  per  cent,  have  been  paid  ;  £717  has  been  added  to  depreciation 
account,  increasing  the  total  written  off  to  £8,305,  and  £100  has 
been  written  off  goodwill  account.  Including  £246  brought 
forward,  there  remains  £1,015.  The  directors  recommend  a  final 
dividend  of  3 J  per  cent,  for  the  half-year  (making  a  total  of 
6  per  cent,  for  the  year),  absorbing  £766,  and  leaving  £279  to  be 
carried  forward. 

At  the  annual  meeting  held  at  the  end  of  April,  the  Chairman 
(Mr.  W.  C.  Marshall)  said  that  the  profit  and  loss  account  showed 
under  reoeipts  an  increase  of  £584,  or  16  per  cent.  In  regard  to 
the  increase  in  working  expenses  fuel  was  £132  more,  and  repairs 
cost  £124  more  than  in  1912.  The  extra  amount  for  repairs  was 
more  than  accounted  for  by  the  re-lining  of  the  Diesel  engines, 
which  cost  £230.  The  chairman  said  that  there  was  no  reason  to 
anticipate  any  cheok  to  the  progress  of  the  company. 


British  Thomson-Houston  Co.,  Ltd. 

The  directors'  report  for  1913  states  as  follows  : — 

Works  at  fivgby.—The  buildings  and  machinery  of  the  company 
have  been  maintained  in  first-class  condition  during  the  year.  The 
one-storey  building  to  be  used  for  the  manufacture  of  heavy 
apparatus,  mentioned  in  the  last  annual  report,  is  very  nearly 
completed,  and  some  of  the  machinery  installed,  and  the  pattern 
storage  building,  which  was  also  referred  to,  has  been  completed, 
and  is  now  in  use. 

Works  at  Coventry. — There  have  been  no  new  developments  at 
these  works  during  the  year  under  review. 

Workt  at  Willesden. — It  was  stated  in  the  last  annual  report  that 
the  manufacture  of  switchboards  and  appliances  for  the  same 
would  be  concentrated  in  the  Willesden  factory.  This  was  carried 
out  during  the  summer  of  1913,  with  satisfactory  results.  This 
factory  is  admirably  adapted  for  the  purpose,  and  is  now  in  full 
operation. 

Metallic- filament  Lamps — The  most  important  advance  made  in 
this  department  during  the  year  has  been  the  introduction  of  the 
gas-filled  incandescent  lamp  with  drawn-wire  filament,  now 
generally  known  as  the  "half- watt''  lamp.  This  invention  waB 
made  in  the  research  laboratories  of  the  General  Electric  Co.,  of 
Schenectady,  New  York,  from  which  company  the  British  rights 
were  acquired. 

During  the  year  under  review  the  orders  received  by  the  com- 
pany showed  a  large  increase  over  the  previous  year,  resulting  in  a 
marked  improvement  in  the  company's  profits. 

The  profit  for  the  year,  after  deducting  all  expenses  and  charges 
other  than  interest  on  debenture  stock  and  loans,  was  £121,608, 
plus  £8,590  brought  forward  ;  the  amount  paid  for  interest  on  the 
debenture  stock  and  loans  during  the  year  was  £53,054,  leaving  a 
net  profit  of  £77,044.  Of  this  amount  the  directors  have  thought 
best  to  appropriate  for  depreciations  and  reserves  £64,100,  so  as  to 
further  strengthen  the  company's  position,  and  carry  forward 
£12,944  to  new  account. 

Under  the  terms  of  the  trust  deed  securing  the  issue  of  the  com- 
pany's debenture  stock,  the  company  has  this  year  to  pay  to  the  tr  ustees 
the  sum  of  £4,452,  to  beapplied  by  them  in  redeeming  debenture  stock 
at  105  per  cent,  by  drawings.  Since  the  closing  of  the  books  the 
debenture  stock  of  the  par  value  of  £4,240  has  been  redeemed, 
making  the  total  par  value  of  stock  retired  to  date  £25,785,  and 
leaving  a  net  amount  outstanding  at  the  date  of  this  balance  sheet 
of  £186,215.  The  amount  outstanding  at  December  31st,  1913,  was 
£190,455. 

The  directors  have  followed  their  usual  praotice  in  making 
reserves  to  cover  risks  in  connection  with  bad  debts,  depreciation 
of  shares  held  by  the  company  and  other  contingencies. 

During  the  year  Mr.  O.  Oliven  retired  from  the  board,  and  the 
vacancy  thus  created  has  not  been  filled. 


West  London  and  Provincial  Electric  Supply  Co., 

Ltd. — The  report  of  the  directors  for  1918  states  that  the 
accounts,  including  the  dividends  on  the  shares  of  the  Chiswick 
Electricity  Supply  Corporation,  Ltd..  the  whole  of  which  are  held 
by  the  company,  and  revenue  from  other  sources  show  a  balance  at 
the  credit  of  the  profit  and  loss  account  in  the  balance-sheet  of 
£3 .454.  It  is  proposed  to  apply  this  balance  to  writing  off  the 
preliminary  expenses,  amounting  to  £483.  and  to  the  payment  of  a 
dividend  on  the  cumulative  preference  shares  at  the  rate  of  6  per 
cent,  per  annum  for  the  year. 

Algeria. — The  Compagnic  des  Tramways  Electrifies  de 
Constantino  is  the  name  of  a  company  which  has  lately  been 
formed  in  Constantino,  with  a  capital  of  £20.000,  to  construct  and 
work  a  short  eleotrio  tramway  in  that  town. 
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Lisbon  Electric  Tramways,  Ltd. 
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dividend,  amounting  to   E2  i  i33,  n    bi  1  a  paid      \  final  divi- 

of  3  per  cent    1     re tended  on  th      rd  hares, 

makin     6   ;       ' '  nt.  for  the  yeai       61,749  B       I arried 

inl. 
No  furthei   laboui   troubles  he  during:  the  year  to 

affect  the  operation  of  the  tramways,  but  the  fall  in  the  average 
value  'if  the  rate  of  exchange  from   I81d.  to  46.199d.  has  re- 

'i  the  profits  by  approximately  65,700.   During  the  year  fur- 
thei' improvements  and  extension    h 
power  house  which  will  Bhortly  be  finished.   The  wort  of  1 
struct  ing  and  electi  ifj  ing  the  lines  of  the  Nova  1  lompanhia  doa 

asores  Mechanicos  de  Lisboa,  in  which  this  company 
holds  a  considerable  interest,  was  begun  in  L913  and  is  now 
being  proceeded  with,  and  satisfactory  progress  has  been  made. 
H,  is  anticipated  that' all  the  lines  of  that  system  will  bi 
operation  before  the  close  of  the  present  year.  Since  100")  the 
company  has  held  ;m  option  of  purchase  on  the  Santa  Justa 
Elevador,  which  has  hitherto  been  worked  undejc  an  agreement 
of  lease.  Tt  was  considered  advisable  to  exercise  this  option 
in  1913  and  the  purchase  "'as  accordingly  carried  out.  Further 
negotiations  were  carried  on  during  the  year  with  the  muni- 
cipality in  order-,  if  possible,  to  arrive  at  a  settlement  as  to  the 
interpretation  of  certain  clauses  in  their  contracts,  but  no  final 
solution  has  so  far  resulted.  The  board  reeret  to  announce  the 
death  of  the  General  Manaeer,  Mr.  ^.  S.  Giles,  which  occurred 
last  October.  Mr.  Alfred  Oscar  Kolkhorst  bas  been  appointed 
to  succeed  him  as  general  manager  and  chief  engineer.  He 
was  previously  genera]  manager  of  the  Chilian  Electric  Tram- 
way and  Light  do.  in  Santiago,  and  comes  to  the  company 
with  a  great  experience  in  tramway  management.  The  board 
record  their  appreciation  of  the  services  rendered  by  the  direc- 
tors of  the  local  board  in  Lisbon  and  by  the  entire  staff. 
The  annual  meeting  was  held  in  London  on  Wednesday. 
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lures  in  full,  mi'!  1  hi .  thing 

a     da  '•ken 

ovei  1   tin  y  had  still  in  hand 

the  financial  year  a  largi  pn  ipoi  tionof  the  pri 

was  raised  to  pay  off  the  ola  prior  lii  □  bond  .  and  provide  f'/r 

■  nl  rolling  stock.    The  former  bad  al 
been  kept  wall  up  to  the  mark,  but  I  'hey 

ibstantial  balance  in  hand  to  1 
■  penditure  that  might  be  called  for.  It  m 
mind  that  as  rail 

'innately  for  the  company, 
difficult  1  ition  had  helped  them 

to  gel   a    b  and   they  had  received  in 

ich  as  they  had  had  to  pay  on  the  prior 
lien  loan.  Taking  into  consideration  the  uncertainties  of  tho 
future,,  the  board  had  though!  11  m  ■  .  as  the  past  year  bad 
been  a  good  one,  to  make  ample  provision  for  contingencies. 

Tiny    had  which     it     Was    hoped     thry 

would  not  I  '  h  upon,  but  it  would  be  something  in 

hand  to  ecure  an  even  distribution  in  years  to  come.  The 
board  I'll,  sure  that  the  shareholders  would  appreciate  the 
manner  in  which  the.  company's  stall  of  officers  and  men  had 
performed  their  work  during  the  year,  and  ho  would  ask  them 
to  mark  that  appreciation  by  confirming  the  increase  in  wages 
which  the  board  had  granted.  It  was  the  company's  aim  to 
enable  all  their  employees  to  live  under  conditions  as  comfort- 
ably as  was  compatible  with  tho  circumstances  of  business, 
and  therefore  the  question  of  providing  suitable  housing  accom- 
modation for  the  staff  had  been  receiving  the  serious  attention 
of  the  board.  The  manager  had  been  provided  with  a  b 
near  the  company's  works,  and  land  had  been  purchased 
conveniently  close  to  the  ear-sheds  on  which  to  build  cottages 
which  could  be  let  to  their  employees  who  still  had  difficutly 
in  finding  suitable,  accommodation  for  themselves. 

Mr.   R.  Taylor  seconded  the  motion  and  the  report  was 
adopted. 


Electric  Construction  Co.,  Ltd. 

In  accordance  with  the  resolution  passed  last  year,  the  accounts 
now  submitted  cover  a  period  of  ten  months  only,  and  the  net 
profit  (after  providing  £5,667  for  debenture  interest  and  £5.000 
fo-  depreciation)  is  £27,126.  Including  £6,899  brought  for- 
ward there  is  available  for  distribution  £34,025.  Deducting  the 
interim  dividend  of  7  per  cent,  per  annum  on  the  preference 
shares  paid  1914,  £2,197,  there  remains  £31,828,  and  the  direc- 
tors now  recommend  a  dividend  at  the  rate  of  7  per  cent,  per 
annum  on  the  preference  shares  for  four  months  ended  31st 
March,  1914,  £1,465,  dividend  at  the  rate  of  6  per  cent,  per 
annum  on  the  ordinary  shares  for  ten  months  ended  81st 
March,  1914,  £11,210,  transferring  to  general  reserve  fund 
(which  will  then  amount  to  £58,000)  £12,000,  carrying  forward 
£7,153. 

"The  demand  for  electrical  machinery  has  been  well  main- 
tained. The  directors  are  also  pleased  to  be  able  to  report  a 
further  substantial  increase  in  profits — the  results  for  the  ten 
months  being  almost  equal  to  those  of  the  previous  twelve 
months.  The  expenditure  on  new  plant  and  buildings  consists 
of  an  important  extension  to  the  works  at  Wolverhampton, 
which,  when  fully  equipped,  will  not  only  enable  a  larger 
volume  of  business  to  be  undertaken,  but  will  tend  to  more 
expeditious  and  economical  handling  of  the  company's  manu- 
factures." 

The  annual  meeting  will  be  held  on  May  21st. 


Sunderland  District  Electric  Tramways,  ltd. 

The  annual  meeting  was  held  on  Tuesday  at  Winchester  House, 
E.C.,  Mr.  H.  R.  Hogg  presiding. 

In  proposing'  the  adoption  of  the.  report  (see  Elec  Rev.,  p. 
751),  the  Chairman  said  the  accounts  represented  the  first 
year's  working  since  the  directors  had  had  the  management 
in  their  own  hands  from  the  Receiver.  One  of  the  first  things 
necessary  was  the  provision  of  a  number  of  new  cars.  They 
had  received  a  delivery  of  sixteen  during  the  year  from  the 
Brush  Company,  which  had  enabled  the  manager  to  do  away 
with  the  last  of  the  old  French  cars,  which  for  a  long  time 
past  had  given  trouble.  They  had  now  in  good  working  order 
their  whole  stock  of  33  cars.  During  the  year  the  district 
served  by  the  company  had  been  free  from  strikes,  and  the  net 
traffic  returns  showed  a,  satisfactory  increase  of  over  £3,000  as 


Potteries  Electric  Traction  Co.,  Ltd. 

The  directors  report  that  the  capital  expenditure  during  the 
year  1913  amounted  to  £3,774.  The  total  receipts  amounted  to 
£126,590.  The  traffic  receipts,  which  amounted  to  £109,925, 
show  an  increase  of  £9,279  as  compared  with  the  previous  year. 
After  deducting  all  expenses  chargeable  to  revenue,  including 
£11,227  for  debenture  and  other  interest,  there  remains  £38,529, 
as  compared  with  £35,189  for  1912.  Adding  £545  brought  for- 
ward, there  is  a  balance  available  for  distribution  of  £39,074. 
The  directors  recommend  that  there  be  put  to  depreciation  and 
reserve  account  £2,000,  to  renewals  account  £15,500,  a  dividend 
of  5  per  cent,  on  the  prefer-ence  shares  £12,250.  a  dividend  of 
3£  per  cent,  per  annum  on  the  ordinary  shares  £8,575,  carrying 
lot  ward  £719.  The  depreciation  and  reserve  account  will  then 
stand  at  £23,000,  and  there  will  be  a  credit  balance  on  the 
renewals  account  of  £24,168. 

1912.  1913. 

Passengers    carried         18.575.558  21,610.714 

Average  receipts  per  pas ...        1.23d.  1.22 

Average  working  expenditure   per  pas.      ...         ...           .71d.  .70 

Proportion  of  expenses  to  receipts 57  pc  57  p.c. 

Cars  in  stock      110  110 


United  River  Plate  Telephone  Co,,  Ltd. 

Mr.  Geo.  Franklin  presided  on  May  7th,  at  Winchester  House, 
E.C.,  over  the  annual  meeting. 

In  moving  the  adoption  of  the  report  (see  Elec.  Rev.,  p.  796), 
the  Chairman  said  that  the  result  of  that  year's  working  was 
in  the.  circumstances  to  which  he  would  allude  entirely  satis- 
factory. Last  year  the  accounts  were  for  nine  months,  and  so 
to  get  an  adequate  comparison  they  had  to  add  three  months 
on  to  the  1912  accounts.  The  receipts  from  subscriptions, 
rentals,  sales,  etc.,  in  the  River  Plate  were  £599.548.  and  com- 
pared with  the  ad  justed  figure  for  the  preceding  twelve  months 
of  £533,424,  there  was  an  increase  of  £66,124.  The  exp 
were  £425,202  as  compared  with  an  adjusted  figure  i 
— an  increase  o(  £49,916.  The  percentage,  of  increase  in  the 
net  earnings  had  been  maintained,  notwithstanding  the  some- 
what adverse  conditions  prevailing  during  the  past  year.  In- 
cluded in  the  expenses  were  amounts  for  the  maintenance  and 
renewal  of  plant,  the  latter  item  having  absorbed  £110,000  dur- 
ing the  year — an  increase  of  about  £40,000  over  the  nine 
mouths  period  of  the  previous  year.  Thev  debited  against  the 
reserve  for  renewal  of  plant  the  sums  spent  each  year  in  the 
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replacements  and  renewals,  which  amounted  in  the  past  year 
to  £19,441.  A  reserve  of  £403,147  still  remained  available  for 
this  class  of  expenditure.  That  was  what  they  had  written  off 
out  of  their  profits  and  placed  as  a  liability  of  the  company 
ready  for  and  to  meet  contingencies  when  they  arise,  when 
they  considered  the  growth  of  subscribers  they  "found  it  nearly 
11  per  cent,  over  the  previous  year,  and  it  indicated  a  rate  of 
progress  somewhat  below  the  normal;  but  already  there  were 
evidences  that  the  depression  had  been  merely  temporary  and 
was  gradually  passing  away.  With  regard  to  the  balance  sheet 
the  capital  had  been  increased  to  £270,000,  and  on  the  adjusted 
figures  they  were  this  year  paying  in  ordinary  dividend 
£24,744  more  than  last  year.  On  the  asset  side  of  the  balance 
sheet  the  capital  expenditure  on  exchange  equipment  lines, 
instruments  and  purchase  of  business  had  absorbed  £364,304, 
whilst  there  had  been  an  expenditure  on  real  estate  and  build- 
ings of  £24,671.  The  stock  of  material,  £203,163,  was  an  in- 
crease of  £2,084.  This  was  an  item  which  had  had  the  serious 
consideration  of  the  directors,  and  when  it  was  borne  in  mind 
that  they  had  a  growing  business  situated  7,000  miles  away 
from  the  seat  of  manufacture  it  was  evident  that  an  efficient 
and  varied  supply  of  stores  was  necessary.  On  the  other  hand, 
the  existence  of  a  large  stock  of  materials  liable  to  deprecia- 
tion required  the  vigilance  and  greatest  care  of  the  board.  The 
reserve  fund  account  now  amounted  to  £266,138,  and  after 
that  meeting  would  stand  at  £296,138,  and  this  constituted  a 
very  satisfactory  second  line  of  defence  if  and  when  the  reserve 
for  the  renewal  of  plant  should  become  exhausted.  These 
reserves  made  the  company  strong  and  able  to  meet  develop- 
ments as  they  arose.  The  appropriation  account  provided  for 
a  first  distribution  of  5  per  cent.,  which,  with  the  interim  divi- 
dent,  made  a  total  distribution  of  8  per  cent,  free  of  income 
tax.  After  making  provision  of  £30,000  for  the  reserve  fund, 
and  a  grant  of  £2,000  for  the  staff  provident  fund  for  the  staff 
in_  Buenos  Aires,  they  carried  forward  £6,357  as  compared  with 
£5,804  last  year.  In  the  telephone  business  they  had  to  look  a 
long  way  ahead,  and  it  required  the  expenditure  of  money  on 
plant  which  might  not  come  into  full  use  for  years,  and  this 
involved  heavy  charges  on  revenue  in  order  to  economic;!  11  v 
and  efficiently  meet  the  problem  of  the  growth  of  the  busi- 
ness. The  policy  of  the  directors  had  been  to  assume,  the  con- 
tinuance of  the  development  and  to  go  forward,  and  when  it 
was  remembered  that  the  size  of  the  company's  undertaking 
had  increased  threefold  during  the  past  ten  years  the  bearing 
of  this  development  problem  would  be  belter  understood.  It 
was  impossible  in  this  country  to  realise  the  development  in 
building  which  was  going  on  in  Buenos  Aires  and  the  large 
number  of  extremely  high  buildings  which  were  being  erected 
all  over  the  country— buildings  which  must  require  many  times 
the  number  of  telephones  which  would  be  required  by  the 
older  one  or  two-storey  type  Spanish  buildings.  The  Chairman 
proceeded  to  deal  at  some  length  with  the  trade  and  money 
conditions  of  the  past  year,  and  said  that  although  the  Argen- 
tine had  been  affected  by  the  monetary  stringency  in  Europe,  a 
drought,  and  trade  depression,  yet  there  seemed  no  doubt  that 
the  worst  was  now  over  and  that  gold  was  returning  to  the 
country.  The  maize  crop,  which  was  now  safe,  would  be  the 
largest  the  country  had  produced,  and  the  Argentine  Govern- 
ment had  decided  on  making  large  economies  in  their  budget 
proposals.  The  prosperity  of  the,  company  was  bound  up  with 
that  of  the  country,  and  they  had  felt  some  effect  of  the 
depression  in  the  latter  part  of  the  year,  but  they  had  not 
slackened  in  their  efforts  to  provide  a  good  service  and  to  put 
themselves  in  a  position  to  effect  prompt  connections  for  all 

rs.  In  Buenos  Aires  they  had  spent  large  sums  in  under- 
ground work  and  in  increasing  the  number  of  their  distribu- 
tion points,  and  this  served  a  double  purpose.  It  did  away 
with  long  overhead  wires,  which  constituted  a  weak  part  of 
their  equipment,  and  it  enabled  them  to  connect  up  new  sub- 
scribers quickly.  In  some  other  towns  the,  extensions  of  electric 
light  and  tramways  had  given  rise  to  induction  troubles  where 
they  had  had  single  lines,  and  they  had  been  called  upon  to  do 
a  large  amount  of  metallic  circuiting  which,  whilst  it  increased 
the  expense  and  did  not  increase  their  revenue,  still  greatly 
improved  the  service.    In  1912  they  had  5,303  complaints  with 

1  to  their  service,  and  last  year  only  3.485.  They  were 
told  in  England  that  the  reason  complaints  did  not  go  up  was 
that  they  received  no  attention,  and  that  the  service  was  past 
praying  for,  but  he  hoped  that  was  not  the  ease  with  their  ser- 
vice. They  had  carried  out  underground  work  in  several  of 
the  larger  towns,  and  in  more  than  one  case  had  been  granted 
favourable  conce  to  undertake  the  work.    Several 

of  their  common  batt<  boards  were  approaching  the 

limit  of  their  capacity,  and  they  had  just  secured  a  pit  i 
land   in   tli  which   to  erect  a   new 

exchange,  and  they  were  waiting  a  favourable  opportunity  to 
buy  two  other  pieces  of  land  for  exchanges.     At  pr< 

n  battery  exchangee  in 
Flores  and  Lomes  in  the  Buenos  \  "  La  Plata, 

They  had  fixed  new  multiple  boards  in  three  different  provin- 
cial exchanges  and  had  dditions  to  the  existing 
They  had  <  btained  pi  open 
exchanges  in   Hurlingham,   Merlo  and    Ville  Devoto,   in  the 

neighbourhood  of  the  capital,   and   were  aim*  open 

up  in  Alvear  and  Tapalque,  two  towns  in  the  centre  of  the 
Province.  Tiny  had  opened  up  new  exchanges  in  several  towns 
near  Cordoba  and  had  connected  them  with  that  city  by 
trunk  lines.    Thev  had  also  acquired  the  plant  '.king 

of  two  small  local  enterprises  at  Belville  and  I  in  the 

rdoba,   and  I  ated    them    with    their 


system.  They  had  purchased  sites  in  seven  different  provincial 
towns  where  their  business  was  established.  They  had  in- 
stalled a  new  automatic  exchange  at  Cordoba,  of  which  the 
most  gratifying  reports  had  been  received,  and  a  second  ex- 
change of  the  same  type,  the  Strowger,  was  on  order  for  the 
City  of  Rosario.  Mr.  David  Smith,  their  managing  director 
had  just  returned  from  a  visit  to  Argentine  and  had  reported 
in  high  terms  not  only  as  to  the  prospects  of  the  country  but 
also  of  the  business  with  which  they  were  immediately  con- 
cerned. 

Sir  P.  GbeeD  .seconded  the  motion  and  the  report  was 
adopted. 

Cuba  Submarine  Telegraph  Co,,  Ltd. 

Mr.  Geo.  Keith  (Chairman)  presided  on  May  6th,  at  58,  Old 
Broad  Street,  E.G.,  over  the  annual  meeting. 

In  moving  the  adoption  of  the  report  (see  Elec  Eev.,  p.  750) 
the  Chairman  .said  they  had  to  record  the  death  of  their 
esteemed  colleague  Mr.  Robert  Kaye  Gray.  Mr.  Gray  was  a 
director  of  the  company  for  twenty  years,  and  he  was  a  sound 
adviser  and  would  bo  much  missed  by  all  of  thern.  The  report 
and  accounts  covered  the  whole  of  1913,  in  accordance  with  the 
change  agreed  to  last  year.  The  monthly  traffics  for  the  past 
j  i  a  r  came,  out  considerably  under  what  they  were  in  1912.  In  1912 
the  price  of  sugar  was  higher,  and  owing  to  exceptionally  fine 
weather  the  sugar  grinding  season  continued  longer  than 
usual,  and  this  was  favourable  to  business  generally  in  Cuba 
and  led  to  a  considerable,  increase  in  the  local  traffic  passing 
over  their  cables.  There  were  also  interruptions  on  competing 
lines,  which  brought  to  their  cables  traffic  outside  their  usual 
business.  During  the  year  under  review  they  were  not  so 
fortunate  in  this  respect,  but,  everything  considered,  he 
thought  they  had  reason  to  be  satisfied  with  the  result  of  the 
year's  business.  The  revenue  account  showed  a  decrease  for 
the  year  in  actual  receipts  of  £4,697,  and  an  increase  in  interest 
of  £391.  The  total  revenue,  including  transfer  fees,  amounted  to 
£38,490,  being  £4,304  less  than  in  1912,  £975  less 
than  1911,  and  about  the  same  as  in  1910.  On  the 
debit  side  of  the  account,  London  office  expenses  were 
rather  more.  Station  expenses  were  £253  down.  While 
there  wrere  increases  in  salaries  and  travelling  expenses, 
there  were  decreases  in  stationary  and  repairs  to  shallow-water 
cables,  which  latter  were  £500  less.  The  main  cables  had  con- 
tinued in  good  working  order  with  the  exception  of  one  of  the 
Batabano  cables,  which  became  interrupted  last  December  on 
the  bank  of  the  Diago  Pie.retz,  where  it  passed  from  the 
shallow  water  into  the  deep  water.  It  had  since  been  repaired 
and  the  cost  would  appear  in  the  current  year's  accounts.  The 
exceptional  expenses  in  connection  with  the  explosion  at  Cien- 
fugos  in  February  last  year  amounted  to  £756.  They  would 
remember  that  their  Cienfugos  office  was  completely  wrecked 
and  the  staff  were  all  more  or  less  seriously  injured.  He  was 
extremely  glad  to  say  they  had  all  recovered  from  their  in- 
juries and  they  were  now  all  back  in  the  office  doing  their 
duties  as  before  the  disaster.  The  insurance  had  been  paid 
and  a  new  building  was  in  course  of  erection  and  was 
expected  to  be  completed  at  the  end  of  next  month.  The  other 
charges  were  more  or  less  the,  same  as  usual,  and  the  total 
expenditure  amounted  to  £15,473,  or  £553  more  than  in  1912. 
The  figures  in  the  balance  sheet  were  all  favourable.  The 
general  reserve  fund  now  stood  at  £98,000,  and  the  pension 
fund  at  £7,812,  which  included  the  interest  accruing  from  the 
same.  The  investments  remained  the  same  as  last  year,  their 
market  values  having  appreciated  since  the  end  of  the  year, 
and  it  was  hoped  that  further  appreciations  might  take  place 
during  the  present  year.  As  regarded  the  present  year,  their 
cables  were  all  working  well  and  giving  an  efficient  service. 
Business  generally  continued  good  and  prosperous,  but  compe- 
tition was  increasing  and  there  was  a  prospect  of  their  through 
rates  being  further  reduced,  which  it  was  hoped  would  be  re- 
couped by  bringing  increased  traffic,  to  their  cable. 

Mr.  C,  W.  Parish  seconded  the  motion,  and  the  report  was 
adopted  without  discussion. 


Anglo- American  Telegraph  Co.,  Ltd. 

'I  in    annual  meeting  was  held  on  Friday  last  at  Winchester 
House,  E.G..  Mr.   F.    \,    1'i.v.w  presiding. 

in  proposing  the  adoption  of  the  report  (see  Elec 
p.   792).    tie    (  ii.mi.m  •. •.    said    that  they  had   received  in  due 
course  from   the  Western    CJnion  Telegraph  Oo.   the  regular 
quarterlj   payment,  which  enabled  them  to  pay  the  di 
in  accordance  with  tjie  pravi  ion      d    th<  was  32 

per  cent,  on  the  ordinary  stock,  6  per  cent,  on  the  pr< 
Mock,  and  li  per  cent,  on  the  deferred  stock.     Besides  that. 
Iliey  had  also  interest  on  bank  balances  and  loans 

£2,696,    while  the    total    amount  of   interest   accrued    to   31fg 
la  t    -.1     64,317.    That  amount  belonged  to  the  holders 
of  ordinary  and  def<  rred  slock,  but  until  the  sum  ■■ 
siderably  larger  it  was  not  worth  while  to  distributi   it     E61  189 

■    '      ;il  fund  for  expenditure  upon 

repairs  i  Under  the  conditions  of  the  [< 

balance   of   the   renewal    fund,    after 
for   the   new   cable    purchased    by   that   company,    was 

I-  renewals  of  the  Anglo  Oo.'s  cables,  and  al  o,  if 
required,  to  purchase  a  new  cable  ship.     \ 

year,    thi  ,,'iation.   can 

arrangement   with  the  Western   i  oion  Oo.  that  in  respect  of 
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tjm  i. uu "a iii"  oi  cabli     1 1"-  \i.  Id  bear  th< 

dm  matei  ml  ft  >r  n<  ulit  I bi   w ■   tern  1  Dion  ' 

in  .mum,  .i  i,  ,i,  ■■,  ith  ma 
in).:  broken  cable  i     Up  to 

m>  in  terted  ai ted  to  £40,633     Di  duel  in    thai  bom  £61  I  9 

appea  ring  in  the  rei  uld  bi     eon  that 

an  addil  ions!  su I    620,666  bad  b  pend  d  during  the 

present  yea] .  o     again  it  vi  bich  I  hi  j    bod  d   Eri  >m  the 

H   i 'iiiinii  i  n.   their  annual  contribu  820,000  to 

i  i himI  im  oc© irdance  b  ith  thi    terms  oi  th< 
'in  find  the  money  for  the  tad  had  to  sell 

some  securi I  that  sale,  owing  to  bhe  depreciation,  had 

resulted  in  a  loss  of  £1,61'     Since  tc 

id  had  a  visit  from  Mr.  Newc i  Carlton,  the  Pr< 

of  tin-  Western  Union  Co.,  and  thej  bad  a  considerable  amonqt 
of  conversation  with  him  upon  >d  of  purchasing  a 

new  cable  ship     The  Minia  bad  been  working  for  something 
like   forty  years,  and   it  was  absolutely   accessory    that   they 
should  have  a  nrw  ship.     Whilst  .Mr.  Carlton  ■ 
arranged  for  the  building  of  a  new  ve  iel,  which  would  cost 
nbout  t'7."),(HHi,  and  in  addition  to  that  they  agreed  with  him 
that  thej  would  have  a  considerable  omouni  oi  cable  in    to  a 
Eventually  they  purchased  a  Length  of  336  o 
which  would  cost,  approximately,  £60,200.    They  would  there- 
foresee  that  tho  renewal  fund  would  be  practically  wip 
but  that  was  uot  really  a  matter  of  importance,  because  they 

always  knew  that  would  be  the  rase,  and  now  the  expense 
of  renewals  would  have  to  be  borne  by  the  Western  Union  Co. 
As  to  the  cable  in  stock,  as  it  was  taken  out  of  stock  and 
used  for  renewals  it  would  be  charged  against  the  renewal 
fund,  and  in  future  the  balance  of  the  renewal  fund,  instead 
of  being  represented  by  securities,  would  be  represented  by  the 
cost  of  the  cable  in  stock.  He  was  glad  to  be  able  to  inform 
th  !i  reholders  that  the  board  were  working  on  most  friendly 
terms  with  tho  Western  Union  Co.  Their  policy  of  cheap  tele- 
graphic communication  between  this  country  and  the  United 
States  and  Canada  had  resulted  in  a  very  great  increase  of 
traffic;  but  he  could  shed  no  light  upon  the  financial  results. 
There  had  been  little  questions  between  them,  and  for  their 
settlement  the  board  thought  it  wise  that  Mr.  Miles,  the  Secre- 
tary, should  pay  a  visit  to  Canada.  He  went  there  and  every- 
thing had  been  arranged  on  a  basis  which  was  satisfactory  to 
both  sides. 

Mr.  R.  H.  Benson  seconded  the  motion. 

Replying  to  questions,  the  Chairman  said  that  the  question 
of  new  cable  was  one  which  was  settled  by  agreement  between 
the  two  companies.  Also  in  regard  to  the  new  ship  they  had 
ordered,  they  were  both  agreed  about  that,  and  it  was  a  matter 
that  had  long  been  in  the  minds  of  the  directors  of  the  Anglo 
Co 

The  report  was  adopted. 


River  Plate  Electricity  Co.,  Ltd. 

In  their  report  for  the  year  1913  the  directors  say  that  though 
extreme  competition  continued  throughout  the  whole  year  at 
Tucuman,  entirely  absorbing  the  profits  of  their  Tucuman 
business,  there  lias  been  some  advance  in  the  profits  of  the 
whole  undertaking.  The  net  revenue,  after  providing  for  ad- 
ministration expenses,  bad  debts,  and  all  necessary  deprecia- 
tions, amounted  to  £52,201,  plus  £10,416  brought  forward, 
making  £62,617.  Interest  on  the  5  per  cent,  debenture  stock 
required  £10,000,  leaving  an  available  surplus  of  £52,617.  The 
6,  per  cent,  preference  dividend  absorbed  £7,500,  10  per  cent, 
for  the  year  upon  the  ordinary  stock  required  £15,000,  ad- 
dition to  general  reserve  £15,000,  income  tax  reserve  £1,000, 
directors'  commission  £1,055,  and  there  is  to  be  carried  for- 
ward £13,062.  The  general  reserve  will  now  stand  at  £160,000. 
Owing  to  the  increased  plant  recently  laid  down,  it  has  been 
necessary  this  year  to  charge  £10,650  against  the  year's  revenue 
for  depreciation  of  plant.  That  sum  will  increase  the  reserve 
for  depreciation  of  plant  to  £55,522,  and  will,  with  the  carry 
forward  of  £13,062,  bring  the  total  reserves  of  the  company  to 
over  £228,500.  The  important  additions  to  the  generating 
station  at  Ensenada  were  finished  at  the  end  of  the  year,  and 
since  then  the  work  of  generating  has  been  mainly  carried  on 
at  Ensenada.  Good  progress  has  been  made  with  placing  the 
company's  cables  and  electric  connections  underground  in 
the  leading  streets  and  squares  of  the  City  of  La  Plata,  and 
it  is  expected  that  this  work  will  be  completed  early  in  1915. 
An  arrangement  has  been  made  with  the  Cordoba  Central 
Railway  Co.,  Ltd.,  the  holders  of  the  majority  of  the  shares 
of  the  Hidro-Electric  Co.  of  Tucuman,  to  bring  to  an  end  the 
excessive  competition  which  has  prevailed  in  Tucuman  from 
November,  1912,  until  practically  the  present  time.  Under 
the  agreement  come  to  there  was  a  partial  restoration  of  rates 
at  the  end  of  March,  and  it  is  hoped  that  the  arrangement 
proposed  will  be  finally  completed  by  1st  June,  when  a  new 
company,  which  has  been  incorporated  under  the  name  of  the 
Tucuman  Tramways,  Light  and  Power  Co.,  Ltd.,  will  take 
over  and  work  the  competing  interests.  The  River  Plate  Co.'s 
interests  in  Tucuman  will  be  satisfied  in  cash  and  debentures 
of  the  new  company.  The  new  ordinary  shares,  issued  in 
1912,  have  been  converted  into  stock,  and  are  now  quoted  as 
part  of  the  ordinary  6tock  of  the  company.  The  fifth  annual 
payment  on  account  of  the  amortization  of  the  5  per  cent, 
obligations  of  the  German-Trans-Oceanic  Electric  Co.  (Series 
I.)  held  by  this  company,  viz.  :  £2,000,  was  duly  made  on  1st 
April,  1913,  reducing  the  amount  outstanding  to  £140,900. 


Mu    '•' 

Hi  annual  n 
■ 
a  dividend  oi   h' 

utina       lb    tl 

atari  ial     i  Itbough  undoubtedly  ttu 

ug  that  thi  .  total 

i  u me  from  on  im  which  u 

i  profit .  tb 

:  that  policy  would  E>e  at 

•  I  so  long  as  '  I  hoard  had  control.    Th'-  first  and 

mam  item  ue  of  £56,71 

from  the  La  Plata,  Ensenada,  and  [Woman  stations  which 
compared  with  668  rear    This  tly  satisfac- 

tory seeing   that   they   hud    Di  .man 

for  wlueh  1 1  Moo-  than  a  y<  ar  ago  the 

Hidro-Eleotric  Co.,  of  Tucuman,  completed                    ition 

up  to  the  point  th.it  ii  i  ucu- 

man  and  a  immediately  comi  active  campaign  at 

Norte    and    this    company,    who   in    friendly 
alliance  up  to  this  time  bad  divided  the  lighting  i 
Tucuman.    Thi    Hidro-Electric  Co.  cut  tl  md  at  first 

took  a  considerable  number  of  their  consumers,  and  the  Elec- 
trica  de  Norte  and  the  River  Plate  Electricity  Co.  had  no  alter- 
native but  to  cut  the  tariff  still  further,  with  the  result  that 
current  was  sold  at  a  price  considerably  below  cost.  They 
had  no  option  but  to  do  this  because  had  they  not  do  so  their 
business  in  Tucuman  would  have  been  wholly  gone,  and  there 
would  have  been  a  total  loss  of  capital  and  goodwill  invested 
in  that  district.  Moreover,  if  they  had  succumbed  to  the 
threat  of  competition  they  would  by  their  weakness  have  in- 
vited competition  in  other  places  where  they  had  more  im- 
portant interests.  The  effect  of  cutting  rates  was  that  by  the 
end  of  the  year  they  had  as  many  customers  as  when  the  com- 
petition started,  although  the  prices  were  wholly  unremunera- 
tive.  Under  the  terms  of  their  agreement  with  the  Electrica 
de  Norte  they  had  a  share  of  the  tramway  profits  in  Tucuman, 
business  which  was  outside  the  competition,  and  also  a  share 
in  the  lighting  of  the  town  of  Santiago  del  Estero,  and  the 
profits  of  these  reduced  the  loss  on  the  sale  of  current,  with 
the  result  that  at  Tucuman  they  were  just  about  level,  although 
of  course  they  lost  the  profits  they  had  derived  in  previous 
years.  Last  year  they  earmarked  £15,000  as  a  fund  to  be  ap- 
plied if  necessary  in  meeting  losses  at  Tucuman,  but  it  had 
not  been  necessary  to  draw  on  that  and  it  still  remained  a  part 
of  the  general  reserve.  Well,  on  the  working  of  all  their 
stations  they  were  £850  better  off  than  last  year.  In  the  last 
few  years  they  had  spent  a  good  deal  at  La  Plata  and  En- 
senada, but  the  money  had  been  carefully  and  economically 
spent  and  he  thought  upon  a  wise  plan.  Sound  progress  had 
been  made  with  the  underground  installation  at  La  Plata 
which  greatly  improved  the  appearance  of  the  town  and  also 
made  their  lighting  service  more  permanent  and  satisfactory. 
Some  50  or  60  arc  lamps  had  been  erected  under  the  revised 
contract  for  public  lighting,  and  by  the  end  of  the  year  the 
greater  part  of  the  added  service  of  240  lamps  would  be  in- 
stalled and  give  some  return  on  their  expenditure.  Adminis- 
trative expenses  were  £2,278  against  £2,770,  but  on  the  other 
hand  depreciation  on  fixed  plant  had  gone  up  from  £8,450  to 
£10,650.  The  final  result  on  the  revenue  account  was  that 
they  had  £52,201  to  their  credit  as  against  £51,175  last  year, 
and  after  providing  for  the  depreciation  on  fixed  plant  they 
came  out  with  a  final  net  improvement  on  the  whole  account 
of  £1,026.  The  reason  for  that  meeting  having  been  held  later 
was  so  that  the  board  might  inform  the  shareholders  of  the 
agreements  made  in  regard  to  Tucuman.  In  July  they  were 
approached  by  the  interests  controlling  the  Hidro-Electric  Co., 
or  Tucuman,  who  he  supposed  recognised  that  there  was  no 
possibility  of  crushing  them,  but  that,  on  the  contrary,  the 
boot  was  on  the  other  foot.  Before  any  agreement  was  arrived 
at  the  whole  position  was  changed  owing  to  the  Cordone 
Central  Rly.  Co.  acquiring  the  majority  of  the  share  capital 
of  the  Hidro-Electric  Co.  He  did  not  suppose  the  Cordones 
Co.  had  any  wish  to  go  into  the  electric  lighting  business,  but 
the  Hidro-Electric  Co.  had  certain  concessions  for  light  rail- 
ways and  tramways  in  the  territory  of  the  Railway  Co.,  which 
might  be  prejudicial  to  the  Railway  Co.  On  the  one  hand  it 
was  obvious  that  the  financial  position  of  the  Hidro-Electric 
Co.  became  much  improved,  whilst,  on  the  other  hand,  the 
board  had  now  to  deal  with  responsible  people  in  England 
whose  interest  it  was  to  bring  the  disastrous  state  of  things  at 
Tucuman  to  an  end  as  soon  as  possible.  Negotiations  were  re- 
sumed and  there  was  a  good  try  on  both  sides  to  arrive  at  an 
arrangement.  An  arrangement  had  now  been  come  to  and  un- 
less something  unforeseen  occurred  would  be  completed  on  June 
1st.  The  Cordova  Railway  Co.  had  organised  a  new  company 
registered  in  England  to  be  called  the  Tucuman  Tramways,  Light 
and  Power  Co.,  Ltd.,  and  that  company  would  issue  £400,000 
five  per  cent,  debentures  and  £600,000  share  capital.  It  would 
acquire  the  electric  lighting  stations  and  the  business  carried 
on  bv  the  River  Plate  Co.  in  Tucuman  and  also  the  share  of 
the  Company  Electrica  de  Norte,  which  meant  the  lighting 
business  and  tramway  carried  on  by  that  company  in  Tucuman ; 
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and,  further,  the  greater  part,  if  not  all,  the  share  capital  of 
the  H id ro- Electric  Co.  of  Tucuuian.  There  was  likewise  a 
working  agreement  with  the  latter  company  under  which  its 
hydraulic  system  would  be  worked  at  a  rental.  The 
to  invest  the  whole  lighting  and  electric  interests  of  Tucuman 
in  the  new  company,  the  power  for  which  would  be  generated 
by  ihe  Badro-Electric  Co.,  aided,  if  necessary,  L>\  I 
plant  of  the  two  othei  j  had  been 

raised  from  the  non-remunerative  level  to  which  tiny  had 
fallen  to  a  point  which  it  was  calculated  would  give  "a  fair 
return.  A  considerable  amount  of  new  cash  would  be  brought 
into  the  new  company  and  used  bo  i  ictend  the  tramways  and 
improve  the  lighting,  and  also  m  some  respects  bo  imi 
the  hydraulic  system.  The  Electrics  de  Norte  and  the  River 
tricity  Co.  would  receive  6100,000  in  cash  and 
£200;000  m  five  i>er  cent,  debentures  of  the  Tucuman  Tramways 
Light  and   Tower  Co.     As   between    th  a    de   Norte 

and   themst  Ives,    the   money   and   debentures  coming   to   them 
was  t<>  be  divided  in  the  proportion  of  one-third  to  the  l 
Plato  Electricity  Ct>.  and  two-thirds  to  the  Ble<  fcrioa  de  Norte. 
The  business  at  Santiago  was  to  be  transferred  to  an  English 
company   being   formed    called    the    Argentine    Klectrieih 
the  share  capital  of   which    would    he   held   as   to  one-third   by 

the  River  Plate  Co.  and  as  to  the  remaining  two-thirds  by  Mr. 
Seguin,  who  was  the  sole  shareholder  of  the  Eleetrica  de 
Norte  and  had  been  their  good  and  valued  ally  throughout  the 

troublesome  times  in  Tiki in.    The  result  to  the  River  Plate 

Co.  was  that  they  obtained  £33,000  in  cash,  £06,000  in  five 
per  cent,  debentures  in  the  Tucuman  Tramways,  Light  and 
Power  Co.,  and  one-third  <>f  the  share  capital  of  the  Argentine 
Electricity  Co.  Book  debts  and  stores  wore  excluded  from 
the  sale,  but  the  precise  sum  they  would  return  lie  could  not 
say  at  the  moment.  Speaking  broadly,  he  was  satisfied  that 
the  cash  and  debentures  and  shares  they  obtained  in  exchange 
for  their  property  at  Tucuman  would  fully  represent  all  the 
capital  they  had  invested  in  that  part  of  their  undertaking, 
including  the.  goodwill  of  the  business  there.  The  new  securi- 
ties they  obtained  carried  interest  as  from  June  1st,  so  that 
they  would  only  benefit  to  a  limited  extent  in  the  current 
year,  but  he  thought  the  arrangement  as  a  whole  was  a  very 
satisfactory  outcome  of  a  situation  which  during  the  last  year 
or  so  had  been  most  serious  and  might  easily  have  ended 
disastrously  so  far  as  Tucuman  was  concerned. 

Mr.  R.  Miller  seconded  the  motion,  and  after  a  shareholder 
had  warmly  congratulated  the  Board  on  the  result  of  their 
negotiations  the  report  was  adopted. 


Eastern    Extension.    Australasia   and   China 
Telegraph  Co.,  ltd. 

The  directors  report  that  the  gross  receipts  for  1913  amounted 
to  £738,129,  against  £747,230  for  the  previous  year.  The  work- 
ing expenses,  including  £63,462  for  maintenance  of  cables, 
absorbed  £354,864  against  £321,012,  leaving  a  balance  of 
£383,265.  £10,088  is  deducted  for  income  tax,  and  £30,096  for 
interest  on  debenture  stock,  leaving  £313,081  as  the  net  profit. 
After  adding  £27,536  brought  forward  there  is  an  available 
balance  of  £370,617.  A  final  dividend  of  1.1  per  cent,  makes 
the  total  dividend  5  per  cent.,  and  it  is  proposed  to  pay  a  bonus 
of  2  per  cent.,  making  a  total  of  7  per  cent,  for  the  year. 
£130,000  has  been  transferred  to  general  reserve  fund,  and 
£30,617  is  to  be  carried  forward.  A  further  sum  of  £201,761 
has  been  charged  against  the  general  reserve  fund  on  account 
of  the  cost  of  the  Colombo-Pcnang  cable,  together  with  £264,245 
in  part  payment  of  the  new  Penang-Singapore-Hong  Kong 
cables.  £65,052  has  also  been  charged  against  the  Fund  for 
partial  cable  renewals,  together  with  £77,166,  the  loss  incurred 
on  sale  of  investments  during  the  year,  and  £17,260  has  been 
credited  to  the  fund  in  respect  of  the  Tasmanian  picked  up 
cable  and  stores.  The  new  cables  between  Colombo,  Penang, 
Singapore  and  Hong  Kong  have  now  been  successfully  laid 
and  opened  for  traffic.  Additional  cables  have  also  been  laid 
by  the  Eastern  Co.  between  Suez,  Aden  and  Colombo,  and 
a  new  alternative  route  to  the  Far  East,  via  Colombo,  is  thus 
added  to  the  system.  The  company's  local,  and  through  tariffs 
with  the  Par  East  wen  considerably  reduced  od  1st  .Inly  and 
1st  September  last  respectively.  \  revised  arrangement  for 
week-end  1  mis  exchanged  with  Australasia  was  also 

introduced  on  1st  instant,  by  win-  legrams  are  now 

transmitted  throughout  by  telegraph,  if  it  is  necessary  in  order 

ure  delivery  on  the  Tuesday,  anil   the  n 
is  reduced  from  18s.  0d.  for  24  words  to  15     0  ords. 

From  the  game  date  the  system  was  exti  tided  to  the  Straits 
Settlements. 

The  annual  meeting  was  held  on  Tm   day,  al  Electra  House, 
E.C.,  Sir  J.  Wolfe  Parry,  K.C.R..  presiding. 

The  Chairman  said  that  the  gi  ere  down 

by  £9,000.    That  result  might  fcory, 

seeing  that  all  their  local  tariffs  in  the  Far  East,  an 
their  through  tariffs,  were  extensively,  and  very  substantially, 
reduced  during  the   |.-is|    six   months  of  the  year,   by   whi 
loss  was  estimated   to  take  place  in  the  event  of  the  traffics 
not  immediately  responding  I  Tin'  full 

effect  of  the  lowering  of  the  tariffs  would  be  felt  in  the  current 
year,  and,  it  was  to  be  hoped  that  the  considerable  reductions 
would,  in  the  future,  result  in  a  correspondingly  larger  volume 


of  traffic.     Fortunately,  some  of  the  traffics  which  were  not 
included  in  the  tariff  reductions  showed  a  substantial  increase 
during  the  past  year,  which  in  a  large  measure  counteracted 
eel  produced  ff  reductions.    The  working  and 

other  expenses  showed  an  increase  of  £34,000,  nearly  one-half 
of  which  was  caused  by  Hi  pairs  being  more  numerous 

fly    than   in    the   previous  year,   and   most  of  the  re- 
i    of    the    increase    was    due    to    the    employment   of 
additional    stall   to   meet    traffic  requirements,   automatic  and 
other  stall    promotions,   and    to   their  having  to  provide   half 
the  cost  of  Hi  on  opened  1>.\  the  Eastern  and  Eastern 

Extension  Compani'  otion  with  their  new 

ole  to  the  far  Fast.  I  nfortunately,  the  cost  of 
living  in  the  far  East  and  elsewhere  had  greatly  risen  in  recent 
and  they  had  found  it  necessary  since  the  close  of  the 
year  to  further  revise  and  improve  some  of  their  staff  scales  of 
salaries  and  allowances.  The  general  reserve  fund  had  been 
credited  with  6147.000  and  debited  with  £608.000,  leaving  the 
fund  at  the  end  of  the  year  with  a  balance  of  £730,000.  Sine 
the  close  oi  the  year  further  investments  had  been  realized 
provide  for  the  balance  of  payment  for  the  new  cables,  and 
the  loss  thereby  incurred  would  be  deducted  from  the  pro- 
vision, shown  m  the  balance  sheet,  of  £200,000  for  investment 
fluctuations.  At  the  end  of  the  current  year  that  account  would 
be  properly  adjusted.  The  new  cables  between  Colombo, 
Penang,  Singapore  and  lfong  Kong  had  been  successfully  laid 
and  opt  ned  for  traffic,  and  with  the  additional  cables  laid. by 
the  Eastern  Co  between  Sue/.,  Aden  and  Colombo  a  new 
alternative  route  bo  the  Far  Fast  had  he-en  established}  vid 
Colombo,  which  'should  materially  assist  them  in  efficiently 
dealing  with  increased  business.  In  regard  to  the  revised 
inent  for  week-end  letter-telegrams  exchanged  with 
Australasia  which  was  brought  into  force  on  the  1st  inst.  the 
Eastern  and  Eastern  Extension  Cos.  endeavoured  to  provide 
those  improved  facilities  throughout  their  systems  some 
time  previously,  but,  from  causes  beyond  their  control,  had 
been  unable  to  do  so.  Where  they  had  had  a  free  hand,  as, 
for  instance,  with  South  Africa,  week-end  letter-telegrams 
were  started  in  November,  1912,  or  two  months  before  the 
service  was  inaugurated  with  Australasia.  As  stated  in  the 
evidence  before  the  Dominions  Royal  Commission,  they  were 
quite  prepared  and  indeed  anxious  that  those  telegrams 
should  be  delivered  on  the  Monday  morning,  and  not  on 
Tuesday,  but  up  to  the  present  time  they  had  been  precluded 
from  bringing  this  desired  reform  into  operation.  Those  week- 
end letter-telegrams  were  quite  a  new  development  and  it 
remained  to  be  seen  how  the  thing  would  work  out.  He 
thought  such  messages  were  appreciated  for  social  as  well  as 
>usiness  purposes. 

Sir  J.  Denison  Pender  seconded  the  motion. 

Replying  to  questions  the  Chairman  said  it  was  perfectly 
true  that  the  reserve  fund  had  been  largely  diminished  from 
various  causes,  and  one  no  doubt  had  been  the  serious  de- 
preciation in  the  stocks  from  the  prices  at  which  many  of  them 
were  bought.  A  very  large  quantity  of  the  reserve  fund 
securities  were  bought  when  consols  were  very  high  and  at  a 
time  when  anybody  was  glad  to  get  22  or  3  per  cent,  for  his 
money.  The  depreciation  in  all  gilt-edged  securities  had  been 
by  common  repute  very  severe,  and  some  years  ago  they  put 
aside  a  sum  for  providing  for  the  depreciation  when  they  came 
to  be  sold.  In  order  to  keep  up  their  service  to  the  Far  East 
they  had  had  to  draw  very  seriously  upon  their  reserve  fund 
and  that  had  forced  them  to  put  in  operation  a  process  of 
realising  their  securities  at  a  very  bad  time  and  the  loss 
had  been  very  considerable.  The  cost  price  of  their  invest- 
ments on  December  31st,  1913,  was  £1,079,232,  and  they  were 
making  provision  for  fluctuations  in  them  of  £200,000,  fore- 
seeing that  it  might  be  necessary  to  still  further  sell  some  of 
their  stocks.  He  was  afraid  those  were  disagreeable  facts 
which  could  nof1  be  blinked.  The  depreciation  on  31st  Decem- 
ber last  was  £179,000,  but  on  20th  April  it.  was  only  £154,000. 
They  thought  it  best  to  still  keep  the  £200,000  as  provision 
for  future  depreciation,  and  all  he  could  say  was  he  hoped  it 
would  not  be  required,  hut  that  some  of  it  would  be  required 
if  liny  had  to  spend  their  reserve  fund 
for  laying  new  cables,  for  which  purpose  it  was  specifically 
set  up.  Regarding  wireless  telegraphy,  so  far  it  had  not 
affected  the  revenues  of  Ha  company  prejudicially  in  the 
least— what  little  effect   il  had  had  upon  them  hail  been   I 

by  giving  them  a  few  messages  which  came  from  ships 
passed  their  station  at  Cocos.  which  thej  afterwards 
forwarded  over  their  cables  at  ordinary  rates,  of  course 
neither  he  nor  anybodj  else  could  say  what  the  future  might 
have  in  store,  but,  personally,  he  did  not  think  that  II 
pany  was  ever  likely  to  suffer  from  the  competition  of  ■ 

The  report   was  adopted. 


West  Coast  of  Vmerica  Telegraph  Co..  Ltd. 

THE   annual     meeting    was    held    at   Electra  House,   E.C., 
Tuesday,   Sir  .1.   Denison-Pender,    K.C.M.Q.,   presiding. 

[AN,   in   moving    the  adoption  of  the  report    (see 

Rev.,  p.  792),  called  attention  t<>  some  special  items  in 

the  accounts  which  had  last  year,  unfortunately,  re-acted  on 

the  com  r  the  year  was  practically  the 

thai  for  1912,  having  been  £53,646  against    I 
The  expenses,  exclusive  of  cable  repairs,  showed  an  increase 
0,  of  which  f629  was  due  to  an  increase  in  salaries, 
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With   lo1     rotes  and    inci    i    d   traffic,   nltl gb   th<    i 

ii.ui  doI  i"' i   '    much  oa  iin  j  could  Lis ve  de  Lred,  bj 

pts  i   i   pi   that  iin    i'"i"' 
which  all  cab]       orupai         bad  iging   their 

reveaui    bad  n  Me  bad 

Hi"  e  meeting  i  that  n  bere  thej    bad id  to  the  | 

•:|n ,  i.ii  credil  i ir  bei  n  bcnefiti  d  bj   i he  n  ■ 

bould  nut  In'  laid  upon  that  point  by  tfa 

boldei  I  becau  a  ol  thi    re  tcl n  bich  ruignl  tab    pla< 

fortunati  lj  in  1918,  in  their  <>u  n  i  sse,  the  001  b  of  cable  n  pairs 
mounted  up  to  86,185.    Thej  had  in  the  Molend     ! 

bi    ''     i  i    thi 'in   brea]        ;  irthquaki 

quentlj   the  co  i  of  repah  i  bad  exceeded  thai  of  the  previous 

year   bj    si ithing    lite   £2,000.     Thej    would    I 

what  had  compelled  them  this  yeai   to  pa      the  dividend;  not 
only  had  there  bee3  the  extra  i  but  the 

main  cable  «  as  dew  n  for  two  months  in  th   pa 
23  days  a  the  previous  year,  and  thai   meant  a  dailj   lo     of 
revenue.     There  was  one  other  point   be   wished   to 
and   that  was  the  reserve  fund,     in  the  past,  m 
been  raised  bj  shareholders  as  to  whether  the  directors  wen' 
not  putting  too  much  to  reserve.     He  thought,  however;  that 
last,  year's  account  would  show  that  the  Directors  were  per- 
fectly right  in  their  action  in  the  past,  in  Dot  increasing  the 
dividend  but  strengthening  the  iv   erve.    They  had  a  reserve 
oi     I    i,000,    the    greater    part    of    winch    considerablj    over 
£60,000— was    invested    in    first-class    securities,    whilst   the 
balance  was  held  in  cable  and  stores  on  tlio  coast,  so  he  thought 
thej    were  protected  against  any  contingencies  in  the  future 
as  tar  as  it  was  humanly  possible. 

Sik  Albert  J.  Oappel,  K.C  I.K.,  seconded  the  resolution  and 
the  report  was  adopted. 


Kent  Electric  Power  Co. 

The  accounts  for  1913  show  that  the  total  revenue  from  the 
salo  of  electrical  energy,  etc.,  was  £19,328,  less  £12,468  for 
working  expenses,  leaving  £6,870  profit.  Interest  on  debenture 
stock,  interest  on  loans,  and  directors'  and  auditors'  fees  ab- 
sorbed £4,661,  leaving  £2,209,  plus  £2,331^  brought  forward, 
making  a  total  available  for  dividend  of  £4,540.  The  directors 
propose  to  pay  all  arrears  of  dividend  to  December,  1912,  on 
the  6  per  cent,  cumulative  priority  shares,  which  will  take 
also  the  full  dividend  on  the  priority  shares  for  1913,  which 
requires  81,083,  thus  bringing  the  dividend  on  these  shares 
right  up  to  date  ami  leaving  £155  to  be  carried  forward. 

As  a  result  of  the  Kent  Electric  Power  Act,  1913,  the  issued 
ordinary  share  capital  has  been  reduced  from  £225,004  to 
£64,300.  This  has  enabled  the  directors  to  write  down,  and  in 
S'  mie  eases  to  write  off,  certain  of  the  items  which  formerly 
appeared  on  the  balance  sheet,  and  by  this  means  to  make 
suitable  provision  for  depreciation.  Since  December,  1913,  the 
arrangements  referred  to  in  the  last  report  for  the  provision  of 
further  capital  for  additional  plant  and  mains  extensions,  and 
for  the  discharge  of  the  amounts  due  to  creditors  shown  on  the 
balance  sheet  have  been  satisfactorily  completed. 


Anglo-Portuguese  Telephone  Co..  Ltd. 

The  directors'  report  for  the  year  ended  31st  December,  1913, 
states  that  the  assets  and  liabilities  in  Portugal  have  been  made 
up  at  the  Exchange  ruling  on  that  date.  Provision  has,  as 
usual,  been  made  to  safeguard  the  company  from  any  serious 
consequences  arising  from  fluctuations  in  exchange  during  the 
current  year.  The  profit  and  loss  account  shows  a  gross 
revenue  of  £67,894,  of  which  operating,  management  and 
general  expenses  absorbed.  £39,380,  and  royalties  to  the  Portu- 
guese Government  £1,978,  leaving  a  gross  profit  of  £26,536. 
After  providing  for  debenture  interest  £2,080,  sinking  fund 
£1,754,  and  income  tax  £940,  the  amount  available  for  dis- 
posal, including  £5,609  brought  forward,  is  £27,370.  As  in 
previous  years,  the  profit  and.  loss  account  was  credited  only 
with  the  proportion  of  subscriptions  for  which  the  company 
had  actually  rendered  service  during  the  year.  The  proportion 
of  the  year's  subscriptions  unearned  at  December  31st,  amount- 
ing to  £29,399,  has  been  treated  in  the  balance  sheet  as  a 
liability  of  the  company.  In  October  last  the  directors  paid  an 
interim  dividend  of  4  per  cent,  free  of  income  tax  amounting 
to  £4, (XX).  They  now  recommend  the  shareholders  to  declare 
a  further  dividend  of  4  per  cent.,  which  will  absorb  £4,000,  and 
still  leave  to  be  dealt  with  £111,370.  During  the  past  year  a 
re-valuation  has  been  taken  of  the  company's  land,  buildings, 
and  movable  property,  with  the  result  that  the  directors  feel 
justified  in  recommending  the  shareholders  to  declare  an  extra 
dividend  or  bonus  of  20  per  cent,  for  the  vear  ending  31st 
December,  1913.  This  will  absorb  £20,000,  of  which  £12,500 
will  be  provided  out  of  the  year's  profits  and  £7,500  appro- 
priated (if  tht1  shareholders  so  approve)  from  the  reserve  fund, 
which  will  then  amount,  to  £55,000.  The  balance  of  profit 
carried  forward  to  the  credit  of  the  current  year's  accounts 
will  be  £6,870.  At  the  last  general  meeting  the  shareholders 
were  informed  that  a  suitable  site  at  Lisbon  had  been  acquired 
for  a  new  exchange.  During  the  past  year  the  building  of  the 
exchange  has  been  completed  and  a  fully-equipped  switch- 
board, giving  a  capacity  for  installing  some  6,000  additional 
subscribers,  has  been  ordered,  The  greater  part  of  the  equip- 
ment is  now  in  Portugal.     During  the  past  eight  years  the 
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Continental.— Fii  \  mi..— Amoi, 
undertftkitigH  reoentlj  formed   in    Prance  are    thi  I    Ifydro- 

Bleobrlqne  de   Tencin,    formed   at  Brignuud  <  I ner*-),  with  a  capital 
of  £18,000,  to  establish  a  plant  to   Dtillte  certain   available 
power,    and  the  A  ambaix,   to  entablinh  a 

small  central  electric  Lighting  station  in  the  little  town  of  Warnbaix 
(Nord). 

BOOIBTB  AhontMB  \\  kstinoiioi.si;. — According-  to  the  financial 
Press  this  company  reports  that  a  considerable  improvement  took 
place  in  the  company's  business  as  compared  with  the  renults  of 
previous  years.  Profits  amounted  to  1,683,236  fr.,  from  which  hai 
to  be  deducted  the  debit  balance  of  1912 — namely,  ^I7,3!H  fr. 
The  balance  of  1,465,897  fr.  is  to  be  applied  to  amortisation  and 
reserves,  with  the  exception  of  362,667  fr.,  which  ii  carried 
forward. 

GERMANY. — The  Times  Berlin  correspondent  says  that  the 
directors  of  the  SiemenH  Elpktrische  Betriebe  Co.  have  decided  to 
increase  the  share  capital  from  £87."j,000  to  £  1,500,000,  the  in- 
crease beinp  to  a  large  extent  for  new  business. 

Si'AiN. — At  a  meeting  of  the  London  Chamber  of  C  immerce  on 
April  2:ird,  Mr.  E.  D.  Trowbridge,  consulting  engineer,  gave  an 
address  on  the  hydro-electric  and  other  developments  of  the 
Barcelona  Traction,  Light  and  Power  Co.,  Ltd.  Mr.  Faithfull 
Begg,  M.P.,  presided. 

General   Electric   Co.   (U.S. .4.).— According   to  the 

Electrical  lipiietr  and  Western  Electrician,  the  bus-iness  of  this 
company  in  19 Hi  exceeded  in  volume  the  record  of  any  previous 
year.  The  value  of  orders  received  was  1111,819,142  ;  the  amount 
of  sales  billed  was  $106,477,139.  The  net  results  were:  Profits  from 
sales,  ft  10,269,60">  ;  income  from  other  sources,  $3,796,184  ;  a  total  of 
$14,065,790  ;  less  interest  and  discount  on  debentures  and  notes 
payable,  $1,007,911  ;  dividends  paid,  18,149,204  ;  carried  to  surplus 
account,  §4,908,675.  More  than  600,000  orders  were  received,  and 
the  tendency  toward  an  increase  in  the  number  of  orders  and  a 
reduction  of  their  average  value  continued  during  the  past  year. 
The  number  of  employes  engaged  in  factories,  offices  and  subsidiary 
companies  on  December  31st  exceeded  65,000.  During  the  year 
additional  manufacturing  floor  space  to  the  amount  of  1,740,000 
sq.  ft.  was  provided,  makiDg  a  total  manufacturing  floor  space 
available  at  the  end  of  1913  of  over  13,900,000  sq.  ft.  Quarterly 
dividends  at  the  rate  of  8  per  cent,  per  annum  were  paid  during 
the  year. 

Stock  Exchange  Notices, — The  Committee  has  ordered 
the  following  to  be  quoted  on  the  Official  List : — 

Auckland  (City  of)- Scrip,  fully  paid,  for  £224,500  Electric  Power,  additional 
loan,  4;\  per  oent.  debentures. 

CompaniadeEleot.de  laFiov.de  Buenos  Ayres,  Ltd.— 175,000  7  percent, 
cum.  part.  pref.  shaieB  of  £1,  fully  paid,  Nos.  1  to  175,000. 

Application  has  been  made  for  an  offijial  quotation  in — 
Cuban  Telephone   Co.— £200,000  additional  5  per  cent,  fl'st  mortgage  conv, 
bonds. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 
That  the  present  week  was  going  to  be  an  uncomfortable  one  for 
the  Stock  Exchange,  most  members  realised  before  it  came.  The 
long-protracted  falls  have  had  their  inevitable  effect  of  weakening 
resources  and  crippling  U nance.  All  kinds  of  rumours  have  taken 
advantage  of  the  general  uneasinees.  and  have  reared  their  ugly 
heads,  more  or  less  regardless  of  the  truth.  Ordinarily,  they 
would  be  dismissed  as  merely  silly  ;  but  when  the  Stock  Exchange 
is  in  a  jumpy  kind  of  mood,  it  lends  attentive  ear  to  any  idle 
story. 

Lombard  Street.  Mexico  and  Brazil,  have  played  their  parts  in 
bringing  about  fresh  falls  in  prices,  fresh  blows  at  confidence.  In 
the  markets  with  which  our  notes  are  concerned,  the  alterations  on 
the  whole,  where  they  are  in  the  downward  direction,  may  be 
ascribed  to  the  necessity  for  money  to  be  realised  by  those  who 
have  to  meet  liabilities  elsewhere.  It  is  rather  surprising  that 
Buch  purely  investment  shares  as  those  in  the  electric  lighting 
market,  for  instance,  should  have  managed  to  hold  their  ground  so 
firmly  in  the  face  of  all  the  surrounding  circumstances.  Relief 
arrived  on  Tuesday,  when  the  heaviest  part  of  the  forced  selling 
was  finished.  Markets  made  material  recoveries  from  the  worst 
prices,  and  buyers  once  more  appeared  for  Consols. 

The  printers  might  keep  a  line  set  up  in  type  for  weekly  use.  to 
the  effect  that  affairs  in  Mexico  have  gone  from  bad  to  worse,  because 
it  is  seldom  that  the  legend  would  be  inappropriate.  Last  week, 
of  course,  there  w;\s  a  recovery  in  most  Mexican  issues  :  but  this 
turned  out  to  be  merely  a  flash  in  the  pan,  and  nearly  all  the 
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securities  connected  with  Mexico  have  suffered  during  the  past  few 
days.  The  main  drop  is  one  of  7  points  in  Mexican  Light  and 
Power  Common  shares  ;  the  Preferred  fell  8,  the  First  Mortgage 
bonds  2.  Mexican  Electric  Light  First  Mortgage  bonds  are  also  3 
lower.  Monterey  Debenture  stock  deserves  a  nimbus  of  its  own, 
for  having  a  rise  of  a  point  to  its  credit  on  the  week.  Mexican 
Trams  shed  6  points,  and  the  General  Consolidated  bonds  are 
easier. 

The  Canadian  group  is  uncertain.  Shawinigan  Water  rose  2  to 
135,  but  Canadian  Generals  gave  way  to  the  same  extent,  the  latter 
movement  being  associated  with  the  renewed  depression  that  has 
fastened  upon  most  things  Canadian.  Heavy  sales  have  been 
forced  during  the  past  week  or  so,  railway  and  industrial  securities 
suffering  impartially.  The  trouble  has  been  as  much  financial  as 
physical,  but  the  times  are  too  unsettled  for  the  prophet  to  fore- 
cast tho  near  approach  of  the  end  of  the  wood,  though  the  prospect 
is  certainly  less  black  than  obtained  a  few  days  ago. 

Brazilian  descriptions  are  generally  steady,  the  reason  for 
which  is  that  there  is  so  little  market  in  moBt  of  them  that  prices 
are  left  as  they  stand.  Where  any  activity  still  remains,  as  in 
Brazilian  Tractions,  the  tendency  has  been  to  put  down  prices,  and 
the  Common  shares  of  this  company  shed  a  point.  Para  Electrios 
are  steady,  the  market  being  resigned  to  the  probability  of  reduc- 
tion in  the  forthcoming  dividend.  Rio  de  Janeiro  Tramway  First 
Mortgage  bonds  continue  to  dwindle,  although  the  shrinkage  is 
not  much  this  week.  Anglo-Argentine  Tramways  Second  Prefer- 
ence and  the  company's  4  per  oent.  Debenture  stock  have  given 
way  a  little. 

The  Indian  group  is  dull.  Calcutta  Electric  Supply  Ordinary 
and  Preference  have  both  declined,  notwithstanding  an  increased 
dividend  of  i  per  cent,  on  the  former,  and  Calcutta  Trams  fell  A 
to  6f .  On  the  other  hand,  Colombo  Debenture  stock  and  Bombay 
Electric  Second  Debenture  are  both  a  point  higher. 

The  Home  Railway  market,  although  depressed,  cannot  be 
Baid  to  have  experienced  any  severe  shock  by  reason  of  the 
threatened  competition  of  the  flying  railway  at  300  miles  an 
hour.  The  invention  has  naturally  caused  a  good  deal  of  talk, 
mingled,  if  it  may  be  allowable  to  say  it,  with  more  than  a  shade 
of  scepticism.  Falls  of  i  in  Metropolitans  and  of  a  point 
in  Surplus  Lands  are  due,  however,  to  stock  being  pressed  for 
sale  by  weak  holders  who  had  in  some  cases  taken  it  up  through 
their  bankers.  Although  no  large  account  existed  in  the  Stock 
Exchange,  it  became  evident  from  the  character  of  the  sales  that 
holders  were  being  forced  to  realise.  Districts  dropped  i  in  sym- 
pathy, and  Underground  Electrics  have  been  a  little  dull,  in  con- 
sequence of  the  idea  that  compliance  with  the  men's  demands, 
formulated  in  their  charter,  will  prove  costly  to  the  company  ; 
there  is  also  further  talk  of  making  the  omnibuses  contribute  to 
the  upkeep  of  the  roads,  and  a  threat  of  a  strike  on  the  City  and 
South  London.  In  the  British  Electric  Traction  group  several  falls 
of  a  point  have  occurred,  and  Potteries  Ordinary  went  back  to 
7s.  6d.  Yet  the  report  shows  that  the  Potteries  Company  has  made 
£2,300  profit  more  than  in  the  previous  year,  and  the  Ordinary 
dividend  is  maintained  at  3£  per  cent. 

London's  Electricity  supply  shares  are  a  trifle  lower  where 
changes  have  occurred  on  the  week,  but  these  are  comparatively 
few.  City  of  London  Ordinary  and  Preference  are  both  J  down, 
and  falls  of  {  occurred  in  Edmundsons'  Preference  and  West- 
minster Ordinary.  St.  James's  and  County  Preference  both  rose 
i,  and,  amongst  provincials,  this  week  it  is  the  turn  of  Folkestones 
to  improve.  The  market,  on  the  whole,  is  exceedingly  quiet, 
little  disturbed  by  the  troubles  in  other  parts  of  the  Stock 
Exchange. 

Movements  in  the  Telegraph  market  are  divided  fairly  equally 
amongst  rises  and  falls.  Indo-Europeans  at  57 £  are  ex  the  dividend 
and  bonus  of  £2  12s.  Gd.  West  India  and  Panama  Telegraphs  fell 
J,  and  West  Coast  of  America  shares  are  Btill  weak  in  consequence 
of  the  passing  of  the  dividend  on  the  Ordinary  shares.  The 
Eastern  group  is  very  firm,  the  reports  recently  issued  showing  the 
companies  to  have  done  prosperously  during  the  past  year.  Cuba 
Telegraphs  Preference  rose  i,  but  Anglo-American  Deferred  and 
Direct  United  States  Cable  shares  are  both  easier.  The  West 
African  Telegraph  Company  maintained  its  dividend  of  4  per  cent., 
but  the  reserve  is  £7,000  down  at  £6,000.  The  Constantinople 
Telephone  Company  has  just  issued  its  second  report,  which, 
allowing  for  the  impediment  thrown  in  the  way  of  the  company 
by  the  Balkans  war,  is  not  at  all  bad  ;  the  price  of  the  shares  is 
steady  at  4J.  Marconis  have  hardened  to  3T'„,  showing  ^  advance 
on  the  week,  and  the  market  is  distinctly  firmer  ;  not  much  public 
buying  would  be  required  to  bring  about  sharp  improvement.  The 
Preference  are  also  fa  up.  The  selling  of  Mackay  shares  from  the 
other  side  has  ceased,  but  Commercial  Cable  Debenture  stock  is  a 
point  lower. 

The  Manufacturing  group  remains  very  quiet.  The  Electric 
Construction  Company  has  just  declared  a  dividend  at  the  rate  of 
(i  per  cent,  per  annum  in  respect  of  the  10  months  for  which  the 
company's  year  was  made  to  run,  after  the  alteration  in  the  date  of 
its  making-up  accounts.  Statements  reach  the  mere  layman  that 
other  manufacturing  companies  are  doing  exceedingly  well  ; 
Cromptons,  for  instance,  being  named  as  one  of  these,  the  British 
Westinghouse  as  another.  Quiet  dealings  are  taking  place  in  the 
shares  of  the  former  company  on  the  basis  of  5s.  6d.  for  the 
Ordinary  and  lis.  6d.  for  the  Preference.  Ilenleys  are  good,  the 
Ordinary  gaining  10s.,  while  the  Preference  and  Debenture  are 
both  harder.  General  Electric  Debenture  rose  2.  Prices  in  the 
rubber  market  weakened  appreciably  upon  a  revival  of  the  old 
synthetio  soare,  and  on  Monday  in  this  week  something  like  a 
slump  ocourred  in  the  leading  issues.  A  subsequent  rally  ensued 
upon  bear  purchases,  added  to  which  there  was  a  small  amount  of 
public  support. 


MARKET     QUOTATIONS, 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 

Wednesday.  May  13th. 


CHEMICALS.  Ac. 

Latest 
Price. 

Fortnight's 
Ino.  or  Deo. 

m  Acid,  Hydrochlorio          ..        .. 

per  owt. 

$■ 

„ 

22/- 

per  lb. 

m. 

per  cwt. 

6/6 

,„ 

„ 

42/- 

paj 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£29 

N 

£6  6 

a  Bisulphide  of  Carbon 

M 

£18 

M 

£17  10 

K 

£21  5 

10s.  dec, 

£30  10 

a      „      White  Sugar 

„ 

£-7   10 

10s.  dec. 

■      „      Peroxide 

„ 

£82 

e  Methylated  Spirit 

per  gal, 

2/6 

pi 

a  Potassium,  Biohromate,  in  casks 

per  lb. 

Bid. 

•  • 

a  Potash,  Caustio  (88/90  %) 

per  ton 

£23  10 

•  a 

per  lb, 

BM. 

.. 

a        „      Perchlorate 

„ 

Bid, 

a  Potassium,  Cyanide  (98/100  %) . . 

„ 

7*d. 

(for  mining  purposes  only) 

per  owt. 

70/- 

Cs.  dec. 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

„ 

£810 

a        ii        Reoovered 

„ 

£6  10 

.. 

£6  6 

,. 

a  Soda,  Caustio  (white  70/72  %)   •  • 

„     . 

£10 

,. 

per  lb. 

Bfid. 

aa 

per  ton 

£2  S 

M 

a  Sodium  Biohromate,  oaeka       . . 

per  lb. 

M, 

•• 

METALS,  Ac. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£86 

b           n           Wire,  in  ton  lots  1 
(1  tol4  8.W.G.)J 

H 

£107  6  8 

b           „           Sheet,  in  ton  lots   . . 

£113 

o  Babbitt's  metal  ingots     . . 

„ 

£60  to  £221 

.. 

c  Brass  (rolled  metal  2"  to  12*  basis) 

per  lb, 

7id. 

c      „     Tube  (brazed) 

M 

9fid. 

c     i,         „     (solid  drawn)          .. 

M 

lid. 

,, 

m. 

c  Copper  Tubes  (brazed) 

„ 

9|d. 
Bid. 

c       „          ,,      (Bolid  drawn) 

i, 

g       „      Bars  (best  selected)      . . 

per  ton 

£78 

£2  dec. 

£78 

£2  deo. 

H 

£78 

£2  dec. 

d       „       (Electrolytic)  Bars 

„ 

£66  6 

d       „                 H           Sheets     .. 

_ 

£64  6 

d                        H           Bods 

„ 

£71  16 

d       „                 h           H.C.  Wire 

per  lb, 

BJd. 

M 

«/6 

.a 

M 

«/- 

n  German  Silver  Wire         ..         .. 

M 

1/10 

M 

8/. 

inc. 

A  India-rubber,  Para  fine  .. 

„ 

2/10 

Ud.  dec. 
4}d.  inc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

pw  ton 

61/44 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

„ 

£14 

„ 

£18  16  to  £18  17  0 

5s.  inc. 

m  Manganin  Wire  Mo,  28  ..        .. 

per  lb, 

6/6 

per  bo!. 

£7 

e  Mica  (in  original  oases)  small  . . 

per lbi 

8d.  to  8s. 

p. 

e     „              mi.      medium 

H 

8/6  to  6/- 

p# 

e     i,               H           ii      iarge   .. 

H 

7/6  to  11/- 

,. 

o  Nickel,  sheet,  wire,  &o 

,i 

8/6  to  4/6  nom 

,, 

p  Phosphor  Bronze,  plain  castings 
p         „           „    rolled  bars  4  rods 

„ 

1/1  to  1/8} 
1/0|  to  1/2 

.. 

M 

p^ 

p         „           „  rolled  strip  &  sheet 

„ 

1/34  to  1/6) 

per  oa, 

186/- 

d  Sllioiuin  Bronze  Wire      .. 

per  lb. 

10|d. 

,# 

r  Steel,  Magnet,  in  bars      . .        . . 

per  ton 

£66 

g  Tin,  Block  (English) 

„ 

£164  10  to  £155  10 

£3  lo'dec. 

a    „     Wire,  Nob.  1  to  16    .. 

per  lb. 

2/4 

p  White  Anti-friction  Metale       .. 

per  ton 

£44  to  £194 

k  Zinc.  Sh ' t  (Vlellle Montagne bnd.) 

- 

£26  2  6 

108.  dec. 

Quotations  supplied  by— 


a  G.  Boor  A  Co. 

b  The  British  Alomlnlnm  Co.,  Ltd, 

c  ThoB.  Bolton  4  Sons,  Ltd. 

d  Frederick  Smith  ft  Co. 

e  F.  Wiggins  4  Sons. 

/India-Rubber,   Guttapercha    and 

Telegraph  Works  Co.)  Ltdi 
g  James  4  Bhakspoaro, 
h  Edward  TIU  a  Co, 


/  Boiling  4  Lowe, 

It  Morris  Aehby,  Ltd. 

I  Blohard  Johnson  4  Nephew,  Ltd, 

m  W.  T.  Glover  4  Co,,  Ltd. 

a  P.  Ormiston  ft  Bona 

o  Johnson,  Malthey  ft  Co,,  Ltd 

t  W.  F,  Dennis  ft  Co. 


R.  Waygood  &  Co.,  Ltd. — At  an  extraordinary  general 
meeting,  held  last  week,  Mr.  H.  C.  Walker  presiding,  a  provisional 
agreement  for  acquiring  the  interests  of  the  American  Otis  Co.  in 
the  Otis  Elevator  Co.,  Ltd.,  of  London,  was  unanimously  approved. 
The  chairman  said  that  they  had  found  that  the  competition  of 
the  Otis  Co.  had  been  quite  a  serious  factor  in  business  in  this 
country  and  the  Colonies,  and  there  was  the  prospect  of  that  com- 
petition becoming  still  keener,  and  it  was  for  these  reasons  that 
they  concluded  that  the  present  proposal  was  eminently  desirable. 
It  was  intended  that  the  whole  of  the  machines  supplied  by  the 
united  company  for  all  British  territories  should  be  manufactured 
in  (Ireat  Britain,  and  would  embody  all  the  advantages  of  both 
systems,  which  would  give  them  an  additional  output,  reduce  the 
cost  of  manufacture  and  enable  them  to  compete  on  favourable 
terms  with  other  manufacturers.  The  management  of  the  com- 
bination would  be  in  the  hands  of  those  who  had  so  success- 
fully built  up  the  Waygood  Co.,  with  the  strength  of  new  director! 
added. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.     IIOMI 


Bath  Trunin,  Pref.  Ord 

Do.    B%Prel 

Do.    4i%Deb 

Brit.  Eleo.  Trac,  6  %  Pref. 

Do.        Do.  Deferred 

Do.        Do.  6%  Cum.  Pr'f. 

Do.  7%Non-Oum.  Pr'f. 

Do.  B  %  Perp.  Deb,     . . 

Do.  44  %  2nd  Deb. 

Centr»l  London  Railway,  Ord. . . 

Do.    Otd.  Assented 

Do.    Pref 

Do.    Otd,  Assented 

Do.    Def 

Do.    Otd.  Assented 

Do.    4%  Deb 

City  &  8.  London,  6%  Pref.,  1891 

Do.        Do.  189A      .. 

Do.        Do.  1901      .. 

Do.        Do.  1908      .. 

Do.    4%  Deb 

Hastings  Trams,  6  %  Prel, 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    41  %  1st  Deb.  . . 


Stock 

Dividends 

Share. 

for 

. 

1910. 

1918, 

1 

Nil 

1 

A 

6 

100 

4* 

<4 

100 

100 

100 

A 

6 

100 

H 

100 

r> 

5 

100 

44 

44 

100 

H 

8 

100 

4 

100 

4 

4 

100 

4 

100 

I 

2 

100 

4 

100 

4 

4 

100 

E 

B 

100 

6 

6 

100 

B 

6 

100 

B 

6 

100 

4 

4 

I 

6 

At 

100 

X 

M 

5 

8 

100 

4 

4 

100 

1 
1 

fi 

6 
W 

100 

44 

44 

Cnoilnn 

Quotations 

M..\    I    tli. 


\-\ 


92  —  94 

77  —  HI  xd 
f.7  —  62 


81  —  83 
97  —  99 
95  —  97 
91  —  94 
19  —  93 
89  —  92 

e«  —  hh  x 
4-     i 

65  -  70 
3—24 
73  —  78 
87  —  89 

3  « 


Itlnn 

Present 

+  or 

Viold 

Kail 

P.O. 

£  •.  d. 

Nil 

6  111     4 

— i 

6    0    0 

— i 

A  ii  to 

-i 

i 

s    n    h 

6     6     0 

R  13    9 
4  10    9 
4  15    8 
6    9    7 
4  14     8 
4    0    0 
4  16    7 

4  (1  10 
6    8     1 
B    6    6 

5  8    8 

6  8    8 
4  11     0 
8    0    0 
6    8    7 
6    0    0 
6    3     7 

6  12     4 

7  i2    8 
6    8    6 

t 

London  Kleo.  Hallways,  4  %  Deb. 
London  United  Trams,  4  %  Deb, 
Metropolitan  Hallway  (Jonsol.  .. 

Do.    Surplus  Lands 

Do.    84  %  Don 

Do.     84  %  Pref 

Do.    84%  Con.  Pref 

Metropolitan  DiHtriot  Ord. 

Do.     8  %  Dob 

Do.     4%  Dob 

Do.    4  %  Prior  Lien     .. 

Do.    4*%  First  Pref 

Do.    8*%Qtd 

Metro.  Eleo.  Trams,  44  %  Deb, 

Do.    6%  Deb 

PottorlcB,  Ord 

Do.    6%  Pref 

Do.    44  %  Dob 

South  Metro.  Trams,  4  %  Deb. 
Underground  Eleo,  Railways  .. 

Do.    "A"  .. 

Do.    6  %  First  Cum.  Inc.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord. .. 

Do.    6  %  Pref 

Do.    44%  Deb 


ma 

HKI 

100 
LOO 
100 
100 
100 


UK] 
n*i 
in 
!/- 
100 
100 
100 


Dividends 
for 

Closing 
Quotations 

His* 

PrOMfrl 

YiHd 

May  I2ih. 

rail 

p.o. 

1913. 

1HIH 

/    s    d. 

4 

4 

90-93 

1      7 

4 

4 

5A  -  BO 

IB 

It 

4<)r-  «>*, 

• 

n  19  9 

$ 

2| 

62  -  64 
83  —  84 

4     6     « 

hi 

84 

80  —  83 

4    r,    « 

Nil 

36z-  3AJ 

-4 

Nil 

6 

A 

1M8  -141 

4     6    3 

4 

4 

93-94 

-1 

4     6     1 

4 

4 

96  —  87/(1 

1 

Sj 

A4 

84  —  87 
74  —  76 

6    8    6 
4  13     1 

H 

44 

87  —  B" 

6    0    0 

6 

6 

864—  **4 

6  1A    0 

84 

84 

ft-    A 

r. 

8    0    0 

6 
44 

6 
44 

sE  j> 

7    II     B 
6    8    A 

4 

4 

BA  —  7U 

6  14     4 

3  -     8J 

-  4 

Nil 

i7«—      1 
114  —118 

Nil 

A 

A 

6    8    6 

44 

44 

994-1014 

4    8    8 

6 

A 

89-90 

-  4 

6  18    4 

Nil 

A-      A 

la-  4! 

Nil 

8 

4 

4    3    8 

44 

44 

84  —  87 

6    8    6 

ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  S.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traction,  Light  and  1 
Power  / 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  Rly.,  Def,    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  1st  Mort.  Deb. 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4J_%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds  . . 
Kalgoor'ie  El.  Trams  6%  A  Deb. 

Do.    6%BDeb 


6 

6 

l\ 

bI 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

5 

5 

10 

H 

A 

100 

44 

44 

100 

6 

6 

$100 

6 

6t 

6 

8 

8 

6 

6 

5 

100 
100 

44 

R 

«1 

100 

A 

6 

100 

5 

6 

40 

44 

44 

100 

44 

44 

100 

4} 

41 

5 

1h 

94 

6 

6 

6 

100 

44 

44 

1 

5 

6 

5 

6 

6 

100 

4 

4 

100 

6 

6 

$1000 

6 

6 

100 

6 

6 

100 

8 

48-  4? 


984  -101 .». 


'.is-, 
-106 
-114 
-  964 
-101 


774-  794 
74—  8 
4J-    Eg 


96  —  99 
94  —  98 
934—  9E4 
64-7 


6  — 

« 

97  - 

urn 

g — 

i 

6} — 

Bj 

91  - 

MH 

88  — 

92 

934— 

974 

84  — 

SH 

10  — 

20 

+  4 


5  0  0 
4  13  0 
4     9  1 

6  19  4 
6  11  1 
4  15  2 
4  11  1 
4  12  0 
4  H  1 
6  15  9 
4  15  3 
4  10  0 
6  13  4 
4  10  11 

4  8  4 

5  8  8 

5  2  6 

6  12  4 
Nil 


La  Plata  Elec.  Tramp,  Ord, 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    6  %  Deb 

Madras  Elec.  Tr.,6%  Cum.  Pref. 
Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  .. 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  I 
6  %  Bonds  / 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  I 
6  %  1st  Deb. ) 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  .. 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb, 


1 

1 

«d. 

A 

1 

A 

6 

1 

A 

A 

100 

6 

6 

5 

A 

A 

100 

5 

6 

100 

5 

6 

81000 

6 

6 

8100 

7 

7 

6 

5 

100 

A 

A 

6 

10 

10 

6 

6 

A 

100 

6 

6 

6 

A 

A 

100 

44 

44 

6 

6 

100 

6 

6 

8500 

6 

6 

100 

6 

6 

100 

5 

6 

6 

7 

7 

6 

6 

A 

100 

6 

6 

100 

44 

44 

J-  I 

tl-  1A 

95  —100 

*i-    6i 

101  -103 

78  —  81 

984—1004 

61  —  64 
76  —  80 
li  —  77 
«-  41 
4—44 
89-92 
6—54 

95  —  97 
944-  964 
88  —  90 

96  —100 


95  —  97 
4§-  54 
4<S—  6* 
924—  954 
934-  95» 


-  1 


4  7  8 

5  1  0 

6  0  0 

5  14  3 
4  17  0 

6  8  5 
4  19  6 

6  '6  0 

7  16  10 
11  8  6 

6  18  4 

6  8  8 

6  9  1 

4  12  9 

5  8  8 

6  11  0 

5  0  0 

6  8  8 
6  3  0 
6  16  7 
6  14  8 
6  4  9 
4  14  3 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.— HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44  %  Deb.  Btook 
Brompton  &  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Central    Electric  Supply,   4  %l 

Guar.  Deb.  I 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.     "  City     Undertaking  "  I 
44  %  Cum.  Pref.  J 

Do.    Do.    4%  Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%Oum.  Pref 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.   .. 
Folkestone 

Do,    44%  First  Deb 


10 

A 

7 

10 

44 

44 

10 

A 

6 

Stook 

44 

44 

6 

10 

10 

5 

7 

7 

100 

4 

4 

6 

B 

6 

6 

44 

44 

6 

44 

44 

100 

4 

4 

6 

6 

5 

Stook 

44 

44 

10 

9 

10 

10 

6 

6 

Stock 

6 

6 

100 

44 

44 

10 

6 

7 

10 

A 

6 

Stock 

It 

44 

Stock 

44 

£3 

6 

A 

A 

6 

100 

44 

44 

6 

6 

6 

100 

44 

44 

10  -  11 
9—10 

lOg-  lift 
96  —  98 
8J-  91 
84—    8| 

914-  944 


44-  44 
93  —  94 
44-    6 

97  -100 
16  —  17 
13^-  184 

116-120 
100  —103 
llf-  12J 
11|-  12t 
103  —106 

98  —101 


14-  2 
84  —  87 

6—54 
93  —  96 


6    7    4 

4  10    0 

5  10    4 

4  11     9 

6    8     1 

4    0    0 

4     4    8 

6  11     7 

4  10    0 

5    0    0" 

4    6    1 

6    0    0 

1   HI     II 

-  T 

6.17    8 

—  t 

4     9    0 

4    7    4 

4     8     1 

5  14     3 

+  k 

4  18    0 

4    6    8 

4    9     1 

Nil 

-i 

7    5    5 

6    8    6 

+  4 

5    9     1 

4  14    9 

Hove 

Kensington  &  Knightebridge,  Ord 

Do.    4  %  Deb 

Kent  Eleo.  Power,  44  %  Deb.  . . 
London  Eleotrio,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    8J  %  Mort.  Deb 

North  Metropolitan  Power  Sup- I 

ply,  5  %  Mortgages  (Red.)  I 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    84  %  Deb 

South  London,  Ord. 

Do.  5  %  First  Mort.  Deb.  .. 
South  Metropolitan,  7  %  Pref.  . . 

Do.  44  %  First  Deb.  8took  .. 
Urban,  Ord 

Do.    6%  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


6 

8 

9 

6 

H 

9 

Stook 

4 

4 

Stock 

3 

44 

8 

3 

6 

6 

6 

Stock 

4 

4 

6 

4* 

44 

6 

4? 

u 

Stock 

<l 

4 

Stock 

8t 

ai 

100 

6 

6 

10 

A 

A 

6 

7 

7 

6 

10 

12 

6 

7 

7 

100 
4 

6* 

81 

100 

6 

6 

1 

7 

7 

100 

Nil 

44 

£3 

6 

8t 

4 

100 

44 

44 

6 

10 

10 

6 

44 

44 

84—  9 
74-  8 
90  —  92 
76  —  SO 
H-  H 
45-  61 
93  —  96 
Si-  3J 
44—     5 

97  —100 
83  —  86 

98  -101 
9J—  10 

5+3-  ", 
94-  9g 

83  —  86 

ai-   a* 

99  -102 
lft-    1A 
97  —  100 

A —    A 

24-    3 

84  —  87 

.ft    1%. 

ii;-   6a 


4    4 


6    0  0 

5  12  0 

4  7  0 

6  12  0 

5  2  7 

6  14  8 
4  4  1 
6  0  0 
4  10  0 
4  10  0 
4  14 
4  19  1 

6  14  8 

6  11  0 

6     4  8 

4  16  7 

4     1  4 

6  10  4 

4  18  0 

5  6  8 
4  10  0 

6  13  4 

6  13  6 

6  14  8 

4    8  ;) 


*  Unless  otherwise  stated,  all  shares  are  luUy  paid.       t  Interim  Dividend,        ]  And  Funded  Carta. 


Continued    on    next    page. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Contmmd.) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Dividends 
(or 


Closing 

Rise 

Onota  lions 

+  or 

May  12th. 

Fall 

B|-    H 

7*-  n 

-  A 

ml—  92* 

-A 

106  — no 

117  — 139 

A-    a 

87  —  90 

87  —  80 

91  —  94 

984-95* 

1-      ft. 

108  —105 

li-     1! 

104  —107 

58  —  Bit 

-9» 

pa  —  :-8 

-7 

67  —  72 

-8 

B9  —  74 

—2 

00  —  65 

Present 
Yield 
p.o. 


Dividends 
for 


Closing 

Rise 

Quotations 

+  or 

May  12th. 

Fall 

50 

—  54 

+  1 

330 

-225  xd 

10 

-  20 

341! 

—265 

108 

—108 

1111 

-103 

100 

—102 

188 

-1:17 

+  2 

11)7 

—109 

101) 

-10:14 

IN) 

-100  xd 

87 

-  89 

H 

-    a 

109 

-104 

Adelaide,  6  %  Prel 

Calcutta,  Ord 

Do.    5  %  Pref 

Calgary  Power,  lBt  Mort.  BdB. . . 
Canadian  Gen.  El.  Com 

Do.     7%  Prof 

Cordoba  tit.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Kleo.  Lt.  and  P.  of  Coobabamba,  I 

6  %  Bonds  f 

Eleo.  8upply  Viotorla,  6  %  let  1 

Mort.  Dob.  I 

Eleo.    Dev.    Ontario,    6   %    1st) 

Mort.  Bonds  I 

Kalgoorlie  Kleo.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Kaministiquia  Power,  5  %  G,  Bs. 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  1st  Mort.  Gold  BdB. 

Do.     6  %  2nd  Mort.  Bonds    . . 


100 
$100 
$100 
1 
100 
100 


$600 
10/- 


$500 

5 

100 


$100 
$100 


6 

8 

8» 

9 

B 

6 

B 

6 

7 

8 

7 

7 

5 

6 

B 

6 

6 

6 

6 

6 

B 

Nil 

« 

4 

6 

6 

Nil 

B 

6 

B 

6 

4 

41 

7 

7 

6 

B 

B 

6 

B  11  7 

6  14  a 

4  17  7 

5  8  U 

7  6  6 
b  18  10 
7  12  0 
B  II  1 

6  14  10 


Nil 

8  0    0 
4  15    2 

4  13    6 
7  18  10 

9  14     8 

6  15    2 

7  13  10 


Monterey  Rly.,  Light  *  Power,  I 

B  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal,  I 

6%  1st  Mort.  Bonds) 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6%  Deb.  Btook     .. 
Roy.  Eleo.  Co.,  Montreal,  44  %  I 
1st  Mort.  Dob.  j 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44%  1st  Deb.  .. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  ] 
1st  Mort.  Deb.  | 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  ] 
1st  Mort.  6%  Gold  J 


100 
$100 
$500 
Stock 

Do. 

Do. 

100 
$100 
$600 
Btock 

Do. 

100 
1 

100 


ill 'J. 

1918. 

f. 

6 

9 

101 

Bo 

Bo 

Id 

6 

ft 

6 

5 

4* 

44 

H 

6 

b 

6 

a 

44 

44 

6 

6 

6 

6 

6 

a 

MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcook  &  Wiloox 

Dn;     Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    5  %  Prior  Liens  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lion 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb,      . . 

Lo     4J%  Deb 

Do.    4*  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

6 

6 

1 

16 

16 

1 

6 

6 

1 

6 

1 

6 

6 

100 

B 

6 

100 

6 

6 

6 

10 

18 

6 

6 

6 

100 

47 

a 

100 

47 

2 

Nil 

5 

100 

4 

4 

100 

6 

6 

1 

2 

Nil 

100 

B 

6 

100 

w 

44 

100 

6 

IB 

15 

6 

6 

6 

100 

44 

44 

1 

20 

| 

100 

44 

"fc      f 

8    5    0 

6  17    2 

2)5-  3ft  xd 

6    4    7 

li-     11  xd 

4    7    « 

ft  Vh 

»a —      if. 

pAi 

4  16  10 

6    8    0 

97  — lOu 

6    0    0 

P8  —  99 

6    7    6 

91-     9-> 
Hi-    6|j 

6  13    4 

4  14     1 

01  —104 

4    6    9 

92  —  94 

4  15    9 

1ft-     14 

6  13    4 

78  —  75 

5    6    8 

ro  —103 

5  16     6 

2/-  -3/- 

Nil 

8/-  -8/6 

Nil 

0-      i 

Nil 

80  —  86 

5  17    8 

49  —  68 

8  10    0 

S9  —  38 

13  12    8 

Hi—  134 

6    0    0 

5  —     6i 

4  16    6 

97  —100 

4  10     0 

2*3-    2V, 

7  18    2 

104  —107 

4     4     1 

Crompton  &  Co.,  Deb, 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid     ..        .. 

Do.    4%  Deb 

Do.    B  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord.         ..        .. 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T,      .. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &    Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref, 


100 

1 

6 

Nil 

6 

1 

6 

8 

6 

Nil 

6 

Nil 

100 

4 

i 

100 

5 

6 

1 

B 

6 

1 

7 

7 

10 

7 

7 

100 

5 

6 

10 

6 

8 

100 

4 

4 

6 

IB 

20 

5 

44 

44 

100 

4A 

44 

10 

74 

% 

10 

5 

6 

12 

30 

20 

100 

4 

4 

100 

4 

4 

100 

83  —  86 

1  —     14 
68  —  62 


til 


B6 


8=  # 

92  —  94 
10i—  104 

87  —  91 


*l  —  H 
1014— 10S4 
10  —  11 


64  —  68 
43  —  47 


42 

1   h 


84 


TELEGRAPH    AND    TELEPHONE    COMPANIES. 


Amazon  Telegraph 

Do.     6%  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.     Def 

Anglo  -  Portuguese    Tel.,    B    %  ) 
Mort.  Deb.  I 

Chili  Telephone 

Commercial  Cable,  Stlg.  4  %  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  44  %1 
Reg.  Deb. ) 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common    .. 

Do.    4  %  Cum.  Pref 


10 

44 

*h 

Stock 

B 

6 

$100 

8 

8 

$1000 

4 

4 

Stock 

U 

8 

Do. 

6 

6 

Do. 

80/- 

80/- 

100 

5 

6 

6 

8 

Stock 

4 

4 

10 

ft 

6t 

10 

10 

10 

6 

4 

4 

6 

10 

10 

10 

4 

4 

100 

44 

44 

Stook 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

6t 

10 

6 

6 

10 

20 

20 

26 

18 

13 

$100 

6 

6 

$100 

4 

4 

6f-    61 

94  -  97 
122  -126 

90  -  93 

64  —  67 
108  —109 

234-  238 
K2  —104 

71-     78 

79  -  81 

si-   »£ 

16  -  17 

84—     4 
7*-     8 

ej—  7 

98  —100 

183  -188 
77*-  794 
94  —  96  xd 
ISS-  tBj 
94*-  96. 
Ul-  »l 
124-  13 
81  —  88 
664—  684  *<J 
81  —  84 
68-71 


-  i 

-  1 


+   J 


B  17 
6    0 


-4 

5    6 

4  12 

+  * 

6     1 

6  11 

6  19 

6  12 

Marooni's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref.  . . 
Monte  Video  Telephone,  Ord.  .. 

Do.    6%  Pref 

New  York  Telep.,  44%  Gen.  Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6  %  Cum.  Pref 

Do.    4  %  Red.  Deb 

Paciflo  and  European  Tel.,  4%  I 
Guar.  Debs.  I 

Reuter's         

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America 

Do.    4  %   Debs.,   1  to  1,5001 

guar,  by  Braz.  Sub.  Tel. ) 

West  India  and  Panama  Telog. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref 

Do.     6  %  Debs 

Western  Telegraph,  Ltd, 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonda 


1 

20 

20 

1 

17 

1 

6 

ft 

1 

B 

6 

100 

44 

44 

1 

10 

10 

1 

6 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

10+ 

Cert. 

6 

6 

Stock 

44 

44 

6 

8 

6t 

6 

6 

6 

34 

24 

Nil 

100 

4 

4 

10 

1 

H 

10 

6 

10 

6 

6 

100 

B 

6 

10 

7 

7 

Stock 

4 

4 

$1000 

44 

44 

84  -    8i 

+  tV 

34-    2j 

+  ft 

81-    li 

t~A 

98*-  99*  xd 

aft-  2ft  xd 

874-  89? 

-i, 

98  -100 

84-   04 

26  —129 

+  1 

98  -100 

61-     6| 

1  -    li 

96  —  99 

24-    21 
98-  10« 

+  A 

88-    04 

97  -  99 

138-  m 

954—  974 

98  —  96 

Unless  otherwise  stated  all  shares  are  fully  paid.  1  Interim  dividend,  a  Paid  in  deferred  Interest  warrants. 

Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


The   Electric    Vehicle    <  ommittee.— At  a    meeting 

held  on  April  24th,  Mr.  E.  W.  Curtis,  jun.,  vice-president  of  the 
General  Vehicle  Co.,  of  Long  Island,  U.S.A.,  was  elected  a  member 
during  his  stay  in  England  ;  it  was  also  decided  to  invite  Mr. 
Beauchamp,  West  Ham,  and  Mr.  K.  Bowen,  Cedes  Electric  Traction 
Co.,  Ltd.,  to  become  members  of  the  committee.  In  regard  to 
electric  supply  tariffs  for  battery  charging,  it  was  reported  that  a 
number  of  undertakings  had  already  signified  their  decision  to  come 
into  line  with  the  suggested  tariffs.  A  design  for  the  earthing 
li  t  w».  provisionally  decided  on,  which  is  to  be  fitted  to  a 
standard   charging  plug   ready  for   the  Committee's  inspection  at 


the   next  meeting.      As  to   maximum   carrying  capacity,   it   \va 
decided  to  have  heating  tests  made,  the  acting  hon.  secretary  ol 
the  Technical  Sub  Committee,  Mr.  J.  Christie,  undertaking  to  make 
tests  for  this  purpose. 

The  Technical  Sub-Committee  has  been  considering  the  possi- 
bility of  standardising  battery  trays,  but  there  appear  to  be 
difficulties' in  the  way,  and  they  decided  to  obtain,  through  the 
B.E.A.M.A.,  the  views  of  battery  makers  as  to  the  feasibility  of,  as 
a  commencement,  standardising  the  height  and  width  of  lead 
battery  plates. 

A  proposal  is  on  foot  to  hold  a  vehicle  demonstration  nt  Bir- 
mingham, during  the  M.E.A.  convention. 
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DIFFICULTIES    ATTENDANT    UPON 
THE     WORKING      OF  |  ELECTRICAL     APPA- 
RATUS   IN    MINES. 

Itv  SVDNKV   I\  WALKER, 

(Concluded J ram  page  koo.) 

I  la-  coal  conveyor  that  has  been  introduced  al  the 
face  during  recent  years,  and  which  is  largely  driven 
In  electrii  motors,  also  presents  considerable  diffi- 
culties; perhaps  not  so  great  as  those  involved  in 
driving  coal-cutting  machines.  The  motor  driving 
the  conveyor  is  usually  fixed  in  a  gate  road,  where 
space  is  comparatively  abundant.  A  pomi  that  should 
be  mentioned  in  connection  witn  the  working  of  coal- 
cutting  machines,  is  the  very  small  amount  of  head 
room  in  which  some  ol  the  machines  have  to  work. 
Ilu'  coal  cutting  machine  has  enabled  scams  of  18 
inches  thickness  and  upwards  to  be  worked  economi- 
cally, where  it  was  absolutely  impossible  by  hand 
labour.  The  cost  of  hewing,  or  undercutting  the 
coal  by  hand,  in  some  of  the  very  thin  seams,  was  so 
great,  that  the  coal  could  not  be  put  upon  the  market 
for  the  price  obtainable.  The  adoption  of  coal- 
cutting  machines  so  reduced  the  cost  of  undercutting, 
that  many  seams,  previously  unworkable,  were  able 
to  be  put  upon  the  market.  But  the  difficulty  of  head 
room  and  space  for  working  remains.  Usually  the 
thin  seams  lie  between  an  underclay  and  a  hard  roof. 
The  hard  roof  is  good,  as  it  does  not  easily  fall; 
but  it  makes  it  expensive  to  provide  additional  head 
room,  and  hence  the  working  has  to  be  carried  out 
by  men  in  very  cramped  positions.  When  anything 
happens  to  the  motor  of  a  coal-cutting  machine,  who- 
ever  is  to  repair  it  not  only  has  to  find  his  way  to  the 
machine,  but  also  has  to  work  under  the  confined 
conditions  ruling  there.  The  machine  may  have  stop- 
ped in  the  middle  of  the  face,  some  distance  from  the 
gate  road,  and  the  electrician  will  sometimes  have 
to  crawl  or  wriggle  along  the  face,  to  reach  the 
machine;  he  will  have  to  carry  out  all  the  repairs  that 
are  necessary,  in  many  cases  lying  on  nis  side  or  his 
stomach.  Bearing  in  mind  how  very  poor  the  light 
is,  and  how  very  easily  it  may  be  extinguished,  in 
the  case  of  the  old  oil  safety  lamp,  the  conditions  of 
working  in  thin  seams  at  the  face  will  perhaps  be 
appreciated.  At  least  one  fatal  accident  has  occurred 
at  "  the  face  "  in  thin  seams,  while  a  coal-cutting 
machine  was  being  adjusted. 

Another  important  matte*  which  arises  from  the 
irregularity  of  the  roads,  and  from  the  peculiar  man- 
nei  in  which  coal  seams  lie,  is  the  physical  effort 
required  to  go  from  the  shaft  bottom  to  the  face 
and  back  in  a  great  many  mines.  The  coal  seams 
lie  in  basins.  There  is  sometimes  a  fairly  level  por- 
tion of  the  seam  at  the  bottom  of  the  basin;  but  in 
a  large  number  of  collieries,  the  road  from  the  shaft 
to  the  face  lies  on  a  very  steep  incline.  To  save  ex- 
pense, it  has  become  the  practice  to  sink  the  shaft  at 
or  near  the  highest  point  of  the  seam  within  the 
royalty,  and  to  reach  the  boundaries  of  the  royalty 
by  inclines.  A  mile  or  two  miles  are  quite  common 
distances  between  the  shaft  bottom  and  the  face  of 
the  coal;  and  in  some  of  the  older  collieries,  which 
have  large  royalties,  even  four  miles  has  to  be  tra- 
versed. The  main  roads,  the  intake  and  return  air- 
ways, are  necessarily  kept  in  fairly  good  repair;  but 
their  floors  are  always  in  such  a  condition  that  walk- 
ing along  them  is  very  exhausting,  even  to  those 
who  are  more  or  less  accustomed  to  it,  and  when 
they  are  on  the  level.  Walking  down  an  incline  of 
say  one  or  two  miles  of  very  rough  road,  with  wagon 
rails  and  sleepers  occupying  the  larger  portion  of 
the  road,  and  walking  back  again,  after  having  car- 
ried out  some  repair,  is  somewhat  heavy  work.  In 
some  metalliferous  mines  the  going  is  even  heavier. 
Modern  mines  on  the  Rand  have  cages,  in  which 
the  men  descend  and  ascend;  but  the  roads  along  the 


Is  arc  as  rough  a  .  it  1  .  pa  I  ible  for  ro.i 
and  mpn  encumbered  with  pjecej  of  ro<.k, 

often  with  sharp  edges,  the  ■.•.hole  way.     In  older 
mines  too,  in  <  Ornish  maines.f 01  is  tanoe,  a  good  deal 
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A  mining  engineer,  who  was  employed  in  Mi 
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can  mines    which  he  bad  visited,  was  dour  l>,   O* 
of  poles,  which  took  the  place  of  the  ladders  in  Cor- 
nish mines;  notches  were  1  ifl  in  the  ^\<\v~  ol  the  poles 
for  the  feel  to  rest  on 

In  the  coal  mines  oJ  the  United  Kingdom  that  were 
at  work  down  to  about  30  scats  ago,  the  conditions 
of  temperature  and  humidity  were  not  uiuonildil 
able.  Bui  as  the  shallower  -cams  have  been 
hausted,  those  lying  at  greater  depths  have  had  to 
be  worked;  and  at  the  present  time,  depths  of  [,000 
yards  from  the  surface  are  quite  common  in  many 
coal  mines  in  the  United  Kingdom;  while  in  some 
metalliferous  mines,  the  deepest  levels  may  be 
5,000  feet  below  the  surface.  Temperatures  of  .SoT . 
are  quite  common;  and  temperatures  of  Q0°F.  and 
upwards  are  met  with.  But  it  is  not  the  temperature 
so  much  as  the  humidity  that  tells.  In  a  temperature 
of  8o"F.  with  dry  air,  work  can  be  carried  on  in  a 
mine  fairly  comfortably;  but  a  temperature  of  70'T'., 
with  a  high  percentage  of  humidity,  renders  work 
very  exhausting  indeed.  In  modern  coal  mines  the 
provisions  of  the  Coal  Mines  Regulation  Act  necessi- 
tate a  very  large  air  supply,  but  it  does  not  always 
follow  that  comfortable  conditions  rule.  In  some 
mines  in  Scotland,  for  instance,  notwithstanding  a 
good  ventilating  air  current,  the  dry  and  wet  bulbs 
showed  S3I''.  and  8o°F.  respectively,  a  condition  of 
things  in  which  it  is  very  difficult  indeed  for  men  to 
work.  The  air  has  very  little  capacity  indeed  for 
absorbing  moisture,  and  the  heat  is  absolutely  unre- 
lieved. In  metalliferous  mines,  until  recently,  little 
or  no  trouble  was  taken  about  the  ventilation,  and  in 
addition  to  the  humidity  and  the  high  temperature 
the  fumes  from  the  explosives  vitiated  the  atmos- 
phere to  a  considerable  extent. 

The  irregularity  of  the  roads  is  most  trying  to  the 
cables,  and  to  joint,  switch,  and  connecting  boxes. 
It  is  often  exceedingly  difficult  to  know  where  to  fix 
a  cable,  so  that  it  shall  have  the  least  liability  to  acci- 
dent. If  the  cables  are  suspended  from  the  props 
which  support  the  roadways,  there  is  a  very  good 
chance  of  a  heavy  fall  either  breaking  the  cables, 
driving  the  armour  through  the  insulation  to  the  con- 
ductor, or  in  the  case  of  twin  and  three-core  cables 
making  a  "  short  "  between  the  cores.  The  natural 
preventative  for  this  would  be  burying  the  cables  by 
the  side  of  the  road;  this  has  been  recommended,  and 
has  been  done  in  some  cases.  Compressed-air  pipes 
are  fixed  in  that  way,  but  the  difficulty  arises  that  the 
pipes  and  cables  may  be  lost.  Compressed-air  and 
water  pipes  have  actually  been  lost,  that  have  been 
fixed  bv  the  side  of  the  road;  and  a  great  deal  o<i 
trouble  and  expense  has  been  incurred  in  rinding 
them.  In  the  working  of  the  mine,  they  have  been 
simply  buried.  In  some  up-to-date  mines,  the  main 
cables  have  been  protected  by  building  stone  walls 
specially  to  support  the  roof,  and  arranging  the  cables 
either  under  special  ledges,  or  in  such  a  manner  that 
it  is  practically  impossible  for  any  damage  to  come 
to  them.  Arrangements  such  as  this,  however,  are 
quite  exceptional. 

The  working  of  the  haulage  systems  in  all  mines 
has  a  very  important  bearing  upon  the  maintenance 
of  the  cables,  and  on  the  facility  for  looking  after 
them  and  executing  repairs  when  they  are  required. 
In  modern  mines  the  tendency  is  to  adopt  the  endless- 
rope  system,  with  which  the  road  is  twice  as  wide  as 
with  the  "  main  and  tail  "  system,  and  there  is  plenty 
of  room  to  get  out  of  the  way  of  mine  wagons  that 
are  going  in  either  direction.  There  is  the  danger 
even  with  the  endless-rope  system,  of  a  man  who  is 
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busy  repairing  a  connecting  box  for  instance,  forget- 
ting about  an  advancing  mine  wagon,  or  forgetting 

that  a  rope  clo.se  to  bis  feel  is  in  motion.  It  is  often 
almost  a  matter  of  gymnastics  to  get  out  of  the  way 
of  tin-  rope  and  the  wagons,  to  keep  the  light  ex- 
actly upon  the  spot  where  one  suspects  the  fault  to 
be,  and  to  loosen  screws,  etc. 

With  "  mairTand  tail  "  haulage  the  conditions  are 
far  more  severe.  The  "journeys  "  of  wagons  onh 
run  at  certain  intervals,  but  when  they  do  run,  their 
speed  is  in  the  neighbourhood  of  ten  miles  an  hour, 
and  there  may  be  anywhere  from  three  or  four  wag- 
ons up  to  ten  or  twelve.  There  is  usually  very  little 
room  between  the  wagons  and  the  side  of  the  road. 
and  it  becomes  necessary,  when  a  "  journey  "  is  heard 
coming,  to  escape  as  quickly  as  possible  to  the  near- 
est refuge.  \\  ork  upon  a  switch  or  connecting  box, 
or  even  a  cable,  is  not  so  easily  carried  on.  when  one 
ear  has  to  be  open  for  the  "  journey  "  of  wagons, 
and  when  a  bolt  has  to  be  made  for  safety. 

The  maintenance  of  switch  boxes,  connecting 
boxes,  etc.,  also  presents  considerable  difficulties.  ( >n 
opening  the  switch,  any  explosive  mixture  that  is  pre- 
sent may  be  fired.  The  remedy  is  to  arrange  joint 
boxes,  switch  boxes,  connecting  boxes,  etc.,  so  that 
any  flame  which  arises  within  the  box,  say  by  the 
ignition  of  an  inflammable  mixture,  cannot  pass  out. 
Many  switch  boxes  are  designed  by  men  who  have 
never  seen  a  mine,  and  who  have  absolutely  no  con- 
ception of  what  it  means  to  work  underground;  and 
it  is  quite  easy,  if  you  leave  out  all  the  difficulties,  to 
design  cheap  apparatus.  The  very  best  protection 
between  the  atmosphere  inside  of  a  switch  or  con- 
necting box,  and  the  atmosphere  outside,  is  a  wide 
flange  between  the  cover  and  the  body  of  the  box, 
the  flange  to  be  very  carefully  machined,  and  to  be 
very  carefully  cleaned  every  time  it  is  closed,  and  the 
two  surfaces  to  be  screwed  into  close  contact.  Such 
a  box  has  also,  in  the  writer's  experience,  the  great 
merit  that  it  will  exclude  moisture. 

Outside  of  all  this,  there  is  the  constant  danger  of 
shock.  Under  present  conditions,  except  in  a  very 
few  mines,  where  the  plant  has  been  very  carefully 
laid  out  indeed,  and  where  reasonable  expense  has 
not  been  spared,  it  is  very  difficult  to  ensure  that  some 
metallic  body,  such  as  a  haulage  rope,  a  haulage 
pulley,  a  signal  wire,  or  something  of  that  kind, 
which  should  be  perfectly  innocent,  may  not  have 
become  connected  with  some  part  of  the  service,  and 
have  become  alive.  In  the  fatal  cases  that  have 
occurred,  either  one  conductor  of  the  trailing  cable 
has  become  connected  to  the  carcase  of  the  machine, 
or  some  other  part  of  the  insulation  has  broken  down, 
and  the  machine  has  become  connected  to  the  circuit. 
The  whole  machine  being  alive,  the  haulage  rope  is 
itself  alive,  and  the  man  who  handles  the  rope,  stand- 
ing on  the  ground,  may  receive  a  shock  sufficient 
to  kill  him.  Shocks  have  been  obtained  from  touching 
signal  wires  and  by  men  who  were  pushing  empty 
mine  wagons  on  to  the  rails,  often  placing  their  bare 
backs  against  the  edge  of  the  wagon,  and  so  on.  In 
all  cases  it  is  a  question  of  preserving  the  insulation 
intact,  and  this  means  the  constant  patrolling  of  the 
service.  It  is  very  difficult  for  an  electrician,  not 
having  the  hereditary  home-like  feeling  in  a  mine 
which  the  miner  has,  to  carry  out  the  patrol  in  the 
time  that  is  available,  taking  into  consideration  the 
number  of  electricians  that  are  usually  employed. 

It  appears  to  the  writer  that  the  accidents  in  mines 
from  electricity,  and  the  difficulty  of  working  elec- 
trical apparatus  in  mines,  might  be  very  considerably 
reduced,  if  the  general  body  of  the  workmen  received 
a  certain  amount  of  education  in  electrical  engineer- 
ing. In  every  district  there  are  now  lectures  on  min- 
ing, and  the  writer  sugests  that  any  education  that 
can  be  imparted  to  the  whole  body  of  the  miners, 
at  the  expense  of  the  mine  owners,  will  be  money  well 
spent.  There  are  numerous  cases  where  the  posses- 
sion of  a  comparatively  small  amount  of  knowledge 
would   have  prevented   fatal  accidents.      If   it   only 


made  the  working  miners  careful  if  it  only  instilled 
into  them  a  respect  for  the  electrical  appai 
something  would  have  been  done.  Rut  if,  in  addi- 
tion, all  the  men  working  coal  cutting  machines,  for 
instance,  and  all  the  men  engaged  on  haulage  roads, 
were  instructed  in  the  dangers  attendant  upon  the 
use  of  the  different  apparatus,  and  how  to  avoid  them, 
,1  great  deal  would  have  been  done,  and  the  writer 
believes  .1  great  deal  of  money  would  be  saved. 


COMPARATIVE    ECONOMICS    OF 

TRAMWAYS    AND    RAILLESS    ELECTRIC 

TRACTION  :    A    CRITICISM. 

[COMMUNICATED.] 

The  paper  by  .Mr.  (  iribblc,  of  which  an  abstract  was 
published  in  ELECTRICAL  Review  of  May  1st,  1914, 
instituted  a  comparison  between  the  construction 
and  operating  costs  of  tramway  and  railless  elec- 
tric services,  based  entirely  upon  equality  of  head- 
was  and  ear  mileage  per  mile  of  route  or  per  annum. 
The  assumption  is  made  quite  definitely  that  the 
earning  capacity  of  the  two  vehicles  is  equal,  and 
consequently  no  comparison  of  earning  power  is 
made   in  the  paper. 

The  assumption  of  equal  earning  power  seems  to 
be  based  upon  a  statistical  figure  ol  average  "  pas- 
sengers per  car  mile  "  taken  from  the  Board  of 
Trade  returns  which  is  between  nine  and  ten,  but 
raised  in  the  published  abstract  to  "average  num- 
ber of  passengers  carred  on  British  Tramways, 
which  does  not  exceed  13,"  and  as  the  seating 
capacity  of  the  trackless  vehicle  singledecked  is  _\s, 
the  suggestion  is  that  that  is  ample  to  deal  with  an 
average  of  13  passengers. 

This  assumption  is  fallacious.  In  the  first  place, 
"  passengers  per  car  mile  "  is  a  figure  having  no 
relation  by  itself  to  the  average  occupation  of  a 
car.  The  correct  figure  is  obviously  "  passenj 
miles  per  car  mile,'  which  simplifies  to  "  passen- 
gers per  car."  A  very  simple  illustration  suffices 
on  this  point.  A  train  runs,  say.  from  Victoria  to 
Brighton,  non  stop,  with  105  passengers  in  it.  This 
is  two  passengers  per  train  mile.  Obviously  it  has 
no  relation  to  the  seating  capacity  required  in  the 
train.  An  approximation  to  the  required  figure  for 
tramways  can  be  got  in  some  instances  by  a  com- 
parison of  the  takings  per  car  mile,  the  average  fare 
per  passenger,  and  the  average  length  of  ride  given 
for  the  fare  paid  by  the  majority  of  passengers. 
Such  an  approximation  gives  too  low  a  figure  wher- 
ever workmen's  fares  form  a  large  par.t  of  the 
earnings,  and  in  any  case  it  is  only  an  average.  In 
the  case  of  Glasgow  tramways  this  comparison 
gives  the  average  occupation  of  the  cars  as  23.6 
persons  in  the  last  year  available.  The  average  fare 
per  mile  in  Glasgow  is  o.44d. 

hi  London,  on  the  south  side  of  the  Thames  at 
least,  the  average  fare  per  mile  is  no  higher  than 
in  Glasgow,  but  the  average  fare  pet  passenger  is 
considerably  higher,  and  as  the  earnings  per  car 
mile  are  higher,  so  is  the  average  carrying  per  car. 
\  Glasgow  and  London  together  account  for  8l2 
million  passengers  out  of  the  3,2_'o  millions  for  the 
whole  countrv  given  by  the  Board  of  Trade  Returns 
for  1912-13,  i.e.,  for  over  25  per  cent,  of  the  whole, 
they  may  perhaps  suffice  to  give  some  idea  of  the 
relation  between  the  gh  passengers  per  car  mile, 
which  Mr.  Gribble  seems  to  have  relied  on,  and 
the  actual  average  carrying  of  the  tramcar. 

But  the  fallacy  is  wider  than  this  because,  in  a 
tramway  or  any  other  public  transport  service,  it 
is  not  the  average   that  must  be   provided  for,   but 
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pOW IT. 

Anyone  who  wishes  to  scran  illustration  ol  this 
point  as  regards  facilities  afforded,  should  stand  at 
the  Tooting  Broadway  tramway  terminus  between 
7  and  7.30  a.m.  In  that  time  about  30  cars  and 
five  trailers  leave  in  the  "  up  "  direction,  with  about 
2,600  passengers  on  them,  passengers  who  pay  each 
id.  onlj  i"i  a  journey  ol  about  five  miles.  The 
motoi  cars  carry  78  each,  the  trailers  50  each,  and 
the  return  trip  is  made  practically  empty.  I  hese  are 
Workmen's  tares,  and  as  the  earnings  on  the  round 
trip  are  only  about  sevenpence  per  car  mile,  they 
no  more  than  cover  working  expenses.  When: 
would  the  Railless  be  on  such  a  service?  Take 
it — and  it  is  a  great  stretch  that  a  railless  car 
can  be  built  to  carry  39,  so  that  two  of  them  equal 
one  L.C.C.  tramcar,  the  round  trip  would  produce 
3. ad.  per  car  mile,  perhaps  half  the  actual  running 
costs.  With  trailers  on,  the  comparison  conies  out 
even  worse.  So  that  to  give  such  a  Workmen's  ser- 
vice without  serious  loss,  there  is  no  comparison 
between  the  railless  and  the  tramcar.  On  the  other 
point  of  revenue  earning,  the  crowded  condition  of 
the  cars  in  any  populous  district  at  the  rush  hours 
morning  and  evening,  Saturday  afternoons,  or  foot- 
ball matches,  apart  from  workmen's  fare  hours  - 
will  speedily  convince  any  observer  that  the  earning 
capacity  is  conditioned  by  maximum  carrying 
capacity,  and  that  the  average  has  not  much  to  do 
with   it. 

It  is  because  the  tramcar  has  this  large  earning 
capacity,  because  it  is  utilised  during  the  hours 
when  needed,  and  because  the  additional  cost  of  run- 
ning an  additional  car  mile  is  so  low,  that  a  tramway 
administration  can,  and  does,  afford  to  give  an  ex- 
cellent frequent  service  during  the  hours  when  the 
traffic  is  relatively  slack.  It  is  this  very  high  carry- 
ing and  earning  capacity  therefore,  a  virtue  from 
every  point  of  view,  which  results  in  the  average 
earnings  per  car  mile  being  brought  down  to  about 
iod.  or  ltd.  in  most  cases.  The  maxima  are  very 
often  nearer  two  shillings  than  one,  but  it  is  an 
axiom  of  traffic  management  that  average  earnings 
of  one  shilling  per  car  mile  indicate  that  an  insuffici- 
ent service  is  being  run,  and  that  "  money  is  left 
on  the  road." 

It  may  be  noted  in  this  connection  that  the  L.C.C. 
Tramways'  Department  run  into  their  depots  40  per 
cent,  of  their  cars  between  10  a.m.  and  4  p.m.;  so 
that  in  their  case  the  rush  hours  require  66  per  cent. 
more  seating  capacity  than  the  dull  hours,  and 
they  are  putting  on  order  150  trailer  cars,  which  will 
increase  the  proportion.  In  London,  specially  fav- 
ourable field  as  it  is  for  motor  'buses,  the  average 
loading  of  the  tramcar  is  1.6  times  that  of  the 
omnibus. 

The  upshot  of  all  this  is  that  in  comparing  the 
two  modes  of  traction,  the  car  miles  of  the  trackless 
vehicle  must  be  multiplied  by  some  factor  certainly 
not  less  than  1.6,  and  not  greater  than  the  ratio  of 
the  seating-  capacities  (28  for  a  single-deck — 38 
claimed  by  Mr.  Gribble  for  a  double-deck — car, 
against  the  56  to  78  for  an  average  tramcar),  say  2, 
in  order  to  provide  equivalent  earning  power. 

Taking  the  lower  factor  of  1.6  applied  to  the  rail- 
less traction  ordinates  in  fig.  2  on  p.  735  (Electrical 
Review,  May  1st,  1914),  it  will  be  found  that  for 
every  headway  more  frequent  than  25  minutes,  the 
tramway  gives  a  lower  total    annual  cost.    That  is, 
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10  minutes  01  l<  eded, 

rhis  is  not  all  tl  1  id  i 

Mi    <  ii ibble'    papei . 

In  the  costs  01  construction  he  ha    ignored  the 
if  1   thai   two  trolle)    conductoi  1  pei   line   mutt   be 
provided  ,   and  a   double     ,  item   ol    ti 
The  lattci    item  becomes  very   heavy  on  widelj 
tended  ir  with  den  1  nd  would 

have  to  be  met   by  more  frequently  spaced   sub 
lions    in    some    cases.        Workin  aie    in- 

creased by  eithei   provision. 

No  allowance  is  made  foi   road  surface  improve- 
ments.      Whether  any   is  needed   1,1    nol  depend 
course  upon    the    class   and   condition   ol    io.nl    tl 
run  on.    At  I  )undee,  aftei  about  1 

on  a  route  ol   less  than   I  [   miles,   with  only  tWO  I 

it    has   been    found    neccssui  j    to    spend    £6,000   in 

concrete  bottoming  a  portion  ol  the  road,  and  it  is 
estimated  thai  1 14,000  will  have  to  be  spent  on  the 
whole  route;  hall  ol  this  1-  to  be  charged  to  the 
Tramway  Department.  It  is  quite  clear  thai  this 
route  would  have  been  amply  served  by  a  single 
track  with  a  central  passing  place,  which  could  have 
been  very  amply  constructed  for  £7,000,  and  would 
have  given  the  Tramway  Department  the  benefit  of 
the  lower  working  costs  and  uniformity  ol  rolling 
stock. 

Then  as  to  cost  of  road  maintenance,  Mr.  Wake- 
lam,  surveyor  to  the  Middlesex  County  Council,  re- 
cently stated  that  petro!  motor  omnibuses  do  damage 
to  the  value  of  2d.  per  car  mile  on  the  Middlesex 
macadamised  roads.  Although  the  railless  single- 
deck  car  weighs  5  tons  against  the  3^  tons  of  the 
petrol  vehicle,  there  is  good  reason  to  credit  the 
electric  drive  with  much  less  damaging  powers,  but 
this  credit  is  amply  satisfied  by  a  discount  of  50 
per  cent,  or,  say,  id.  per  car  mile.  Whoever  pays 
this,  it  is  a  part  of  the  cost  of  running  the  service, 
and  must  go  against  the  railless  vehicle  in  a  full  con- 
sideration of  its  economics.  On  the  other  side  the 
tramway  not  only  pays  for  the  maintenance  of  its 
own  "road,"  i.e.,  the  rails,  but  contributes  to  the 
general  road  maintenances  by  keeping  in  repair  the 
paving  between  rails  and  the  18-inch  margins,  a  very 
onerous  liability,  of  which  the  equity  is  not  well 
established,  and  which  is  a  part  of  its  working  costs. 

It  may  of  course  be  said  that  the  roads  requiring 
a  public  service  of  passenger  vehicles  should  be 
made  good  enough  to  carry  the  service,  at  the  ex- 
pense of  the  road  authority,  i.e.,  the  public.  This 
is  substantially  in  accordance  with  English  highway- 
law,  but  it  has  not  been  applied  in  the  case  of  the 
tramways,  and  in  any  complete  comparison  such 
cost  must  either  be  properly  allocated  to  each  of 
the  methods  compared  or  to  none  of  them.  That 
it  is  a  very  serious  item  is  well  shown  by  the  great 
expense  to  which  the  London  road  authorities  are 
now  put  to  remake  their  road  bottoms  with  9  to  12 
inches  of  concrete,  the  6  inches  standard  hitherto  in 
use  proving  insufficient  to  carry  motor  omnibuses 
and  similar  traffic.  That  expense  must  be  debited 
to  the  motor  omnibuses  in  any  true  comparison  be- 
tween the  cost  of  tramways  and  of  motor  services, 
whether  electric,  petrol,  or  steam. 

Leaving  aside  the  figures  taken  by  Mr.  Gribble 
for  tramway  costs,  whether  construction,  working, 
or  renewals,  all  of  which  invite  adverse  criticism 
to  a  greater  or  lesser  extent,  it  is  perfectly  clear,  on 
his  own  figures,  when  put  against  actual  earning 
capacity,  and  actual  capacity  for  public  service,  that 
the  economic  utility  of  the  Railless  Traction  scheme 
is  limited  to  services  of  comparative  infrequency. 
say,  not  more  often  than  twenty  minutes.  It  has 
long  been  recognised  that  under  average  British 
conditions,  a  tramway  is  not  worth  working  unless 
the  traffic  justifies  a  twenty-minutes  service  at  least, 
so  that  the  railless  system,  with  such  costs  as  Mr, 
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Gribble  puts  forward,  comes  in  very  well  to  sup- 
plement and  feed  tramways  in  the  more  populous 
districts;  or,  to  afford  a  transport  service  in  less 
populous  districts  where  a  tramway  service  is  not 
justified  by  the  traffic  prospects,  yet  where  a  public 
service  would  be  a  great  boon. 

The  field  thus  open  to  the  Railless  System  is  a 
very  wide  one.  There  is  hardly  a  main  road  out- 
side the  industrial  districts,  along  which  such  a  ser- 
vice would  tail  to  meet  a  public  want,  and  a  very 
large  extent  of  roads  on  which  it  would  evidently  be 
remunerative,  if  the  question  of  road  bottoming 
maintenance  can  be  satisfactorily  met. 

There  can  be  no  doubt  that  the  movements  for 
the  improvement  of  rural  conditions  of  life,  for  bet- 
ter utilisation  of  the  land,  lor  the  encouragement  of 
home  industries  in  rural  districts,  will  demand  better 
transport  facilities  along  the  roads,  both  for  passen- 
gers and  for  t;oods.  and  it  seems  that  railless  electric 
traction,  combined  -as  it  might,  well  be — with  dis- 
tribution of  electric  power  for  small  industries  for 
agricultural  purposes,  should  play  a  very  useful  part 
in  the  near  future  in  the  furtherance  of  these  bene- 
ficial movements. 


A    PEAT    FUEL    CENTRAL    POWER 
STATION. 


W1111  a  view  to  advancing  the  much  discussed  peat 
fuel  problem,  the  Prussian  Crown  authorities  de- 
cided, some  six  years  ago,  to  erect  an  electric  power 
house  on  a  site  near  the  centre  of  the  Wiesmoor 
peat  deposits  in  Eastern  Friesland,  from  which  the 
peat  for  fuel  was  to  be  obtained. 

The  so-called  German  system  of  high  cultivation 
was  to  be  adopted,  that  is  to  say,  the  bogs  were  to 
be  laid  dry  by  means  of  canals,  and  the  surface, 
when  it  had  become  lit  for  cultivation,  was  to  he 
rented  to  the  peasantry. 

The  work  of  laving  dry  the  surface  was  carried 
out  from  a  small  temporary  station,  where  steam 
engines  arid  dynamos  tor  actuating  electric  pumps 
were  installed,  the  peat  cut  from  the  canals  supply- 
ing the  fuel.  The  main  canal,  carried  right  through 
the  peat  district  from  north  to  south,  connects  the 
Kins  Jade  (anal  with  the  North-Georgs-Felm  Canal, 
thus  bringing  Emden,  Wilhelmshaven,  and  Leer 
into  direct  connection  by  water  with  the  central 
power,  station. 

The  central  station  was  started  in  1908,  when  a 
steam-driven  generator  set  of  200  horse-power,  for 
5,000  volts  pressure,  was  installed  by  the  Siemens- 
Schuckert  Co.,  who  contracted  to  carry  on  the  work 
(in  the  Crown  Authorities  undertaking  to  buy  a 
certain  proportion  of  the  peat  and  of  the  enefgi 
generated. 

'I'he  work  progressed  rapidly,  and  by  the  end  of 
1910.  the  plant  had  gfoWn  to  a  capacity  of  5,400 
horse-power,  and  the  central  station  now  consists  of 
boiler,  machinery,  and  transformer  houses,  in  the 
first  of  which  are  placed  the  boilers  for  driving  the 
three  turbo-generators  supplying  altornatini;  current 
a1  go  periods  and  s.cxxi  volts  pressure,  the  aggregate 
output  beirig  equal  to  4,000  k\\  .  The  Switching  gear 
and  three  transformers,  each  Wound  for  [,23d  k.v.v, 
and  5. 000/ jo. 000  volts,  are  placed  in  the  third  house. 

The  peat  is  worked  by  machinery,  and  after  beihg 
closely  ground,  is  exposed  for  drying  on  part  of 
the  land  levelled  and  drained  for  the  purpose.  Dur- 
ing this  operation  the  epiantity  of  water  in  the  peat 
is  reduced  from  about  00  per  cent,  to  about  25  per 
cent,  of  the  Weight  of  the  peat. 

The  work  is  naturally  entirely  dependent  upon  the 
weather,  and  the  drier  the  summer  the  more  peat. 
and    peat    of    better    quality,     can    be    dried,     for 


properly  sun-dried  peat  does  not  again  absorb  mois- 
ture whilst  imperfectly  dried  peat  does  so  readily. 
I  )r\Mig  operations  have  therefore  to  cease  compara- 
tively early  in  the  year  in  order  that  the  peat  may 
become  quite  dry  before  the  winter  sets  in,  as  peat 
which  has  not  been  fully  dried  quickly  freezes  and 
is  then  useless  for  fuel  purposes. 

Tests  have  shown  that  1  kg.  of  the  peat  converts 
3.1  kg.  of  water  into  steam  at  12  atmospheres  pres- 
sure, and  in  the  ordinary  everyday  working  of  the 
installation  it  is  found  that  2.75  kg.  of  peat  yields 
1  Kw.-hour,  which,  at  the  present  price  of  the  peat, 
works  out  at  0.i6d.  per  K\v.-hour. 

Allowing  for  an  annual  consumption  of  20,000.000 
kw. -hours,  or  about  2h  times  the  present  output.  :t 
is  estimated  that  the  Wiesmoor  peat  deposits  will 
last    for  about  450  years. 


THE    ELECTRIFICATION    OF 

RAILWAYS    AS    AFFECTED    BY    TRAFFIC 

CONSIDERATIONS. 

By  II.  W.  FIHTIT,  M.I  UK, 


(Abstract  of  paper  read  before   the.   Institution  of  Ei.ectbical 
Enoineebs,  April  JOfA;  1914.) 

The  electrification  of  a  tube  line  or  similar  property  where  the 
whole  of  the  business  is  of  one  character  is  cdmparativel} 
simple;  but  the  traffic  problems  which  have  to  be  Considered 
in  the  case  of  trunk  lines — problems  almost,  if  not  entirely, 
independent  of  the  system  of  electric  traction  adopted — are 
complex  and  not  easy  to  solve. 

The  main  difficulty  arises  from  the  fact  that  traffics  of  widelj 
varying  character  have  to  be  handled  over  the  same  rails 
There  is  not  only  the  working  of  goods  trains  involving  shunt- 
ing and  marshalling,  and  requiring  to  be.  handled  oyej  a 
roads  as  passenger  services,  but  there  is  a  very  great  diversity 
in  passenger  business  alone. 

'the  working  is  rendered  more  difficult  in  some  eases  by 
be'ing  largely  seasonal.  In  the  summer-time  the  seaside  Qi 
other  holiday  expresses  are  more'  numerous.  In  some  instances 
the  time  of  maximum  pressure  Of  this  traffic  occurs  at  or  about 
the  same  time  as  that  of  maximum  pressure  of  suburban 
business. 

A  difficulty  experienced  in  Die  ease  of  local  traffic  is  the 
fact  that  rolling  stock  cannot  always  be  reserved  for  one  service 
onb  ■  \  tram  maj  have  to  operate  on  one  trip  as  a  slov 
calling  at  stations  the  average  distance  apart  of  which  is  less 
than  one  1  j  1 1 1. • .  and  it  may  be  desirable  on  other  trips  to  run 
the  same  train  at  a  higher  maximum  speed  for  considerable 
non-stop  runs. 

The  widely  varying  speed  characteristics  of  these  services 
render  it  necessary  to  give  very  careful  consideration  to  the 
motor  characteristics  and  gear  ratio,  and  the  author  would 
suggest  that  the  attainment  of  a  more  flexible  -peed  charaetei 
istic  of  the  motor,  either  by  partially  shunting  the  sen 
of  the  ordinary  series  motor  as  has  been  suggested,  or  by 
some  otter  means  such  as  separate  field  control,  is  very  de- 
sirable. 

This  question  of  the  use  of  rolling  stock  in  different  services 
is   a.   very    important   matter    for    lines    having    both   a  heavy 

suburban  business  and  also  a.  1  o  0 \  >   9 le  excursion  traffic 

On  some  railways  the  mileage  thus  run  l>\  uhuikoi  stock  i'1 
non-suburban  trips  is  as  large  as  .SO.IMKI  or  100,000  miles  per 
annum.  Under  steam  conditions  this  flexibility  in  the  user 
of  rolling  stock  is  of  course  easily  attained,  and  any  kind  of 
carriage  can  be  handled  by  any  kind  of  locomotive.,,  i 
trify  the  whole  of  the  suburban  trams  in:i\  therefore  neo  Bsitate 

the   provision  of  spare  stock  for  such  trnis  as  those  ineni i 

above  unless  the  more  important  sections  of  the  seaside  traffic 
nearest  t<>  London  are  themselves  electrified 

The  nearer  seaside  resorts-  those  50  or  60  miles  from  London 

are  becoming   increasingly  popular  as   residential   nei| 
hoods  for  T/mdon  business  men,  and  a   large  residential   traffic 
is  being  built  up.     The  conditions  mentioned  above  may  in  the 
author's  opinion  fjave    ome  wey  hf  ip  cau  ing  the 
I  lide  traffic  to  be  considered. 

'I  lie  term  "main-line  services"  has  been  used  by  different 
authors  and  speakers  for  totally  different  things.  Tie 
author  is  of  opinion  that  the  term  "main-line  traffic"  or 
"  main-line  s,.r\iee"  should  be  strictly  limited  to  those  services 
serving  widely  scattered  communities  quite  distinct  fn 
other  and  having  no  regular,  all-the-year-round,  residential, 
social,  or  amusement,  traffic. 

To  speak  of  such  services  as  T/ondon-Briphton,  London- 
Clatton,  London-Souttiend  n«  "main-line"  is  nut  in  the 
author's  opinion  cdrreel       lie-,   an  Bhich  have — 
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i  hi  be  made  fc i  bfl >•     the  chai  I        I   uburban  ft 
i.e..  a  large  season-ticl  with  a  flow  oi 
up  "in    th                    and  "  dow  a"   In  the 
evening     it  i  i  the  oharaoh  i  oi  the  traffii    svhii  b  i  ■  of  import- 
ance, not rely  the  di 

I  in,  .mi i iders  that  the  true  main  line  buairn        is 

above  defined .  o I  be  pn  intabh  i  teol  i  ifi<  da  i  ept 

under  exa  ptional  circumstances,  but  the  outei  i  uburban  traffic 

must  l»'  carefull]   ijonsidered  whatever  its  length  of  run,  be- 

i  in  many  cases  there  ma  oi  obtaining 

bj   electi  ii  nl   means   a   consuierablj    Lncri  taed    revenue,   apai  t 

from  i be  n  idential  regulai  dailj    l" ■       at   a imparativeh 

small  extra  cost,  eapi  ciallj   in  I  hi  n  it  li 

considerable  traffic  "down"  in  the  morning  and  "up'.'  in 
the  eve g 

With  few  stops  and  an  irregular  and  infrequent  train 

electric  traction  cannot  show  much  superioritj    perating 

characteristics;  but  ii'  the  stuns  are  at  short  distances  apart 
oi   the  service  demands  great  flexibility  in  seating  capacity  to 

meet  widely   vai'ying  passenger  aumbers,  tl perating  eon 

(litmus  then  demand  two  features,  which  electric  traction  run 
fcive :  High  acceleration,  and  multiple-unit  train  formation. 
Where  the  requirements  of  traffic!  are  such  as  ti)  make  these 
demands,  electric  traction  ie  the  proper  means  of  adequately 
meeting  these  requirements,  and  it  then  remains,  to  investigate 
tint  tin.iiifial  aspects  of  the  change. 

Under  present  conditions  not  only  do  the  trains  on  one 
branch  or  portion  of  a  system  differ  in  make-up  from  those 
on  another,  but  frequently  almost  every  individual  train  will 
have  a  particular  formation  Some  trams  must  have  dining-car 
sets,  and  some  must  have  more  than  the  usual  number  of 
biako.  vans  as  they  deal  with  special  traffic  such  as  mads  or 
milk  'The  result  is  that  the  particular  vehicles  forming  an 
"  up  "  train  due  in  a  terminus  at  say  4  p.m.  most  likely  cannot 
form,  as  might  be  thought,  the  4.;S0  p.m.  "down"  train  to 
siime  other  point,  even  if  up  to  time,  as  its  formation  is  not 
suited  to  the  particular  requirements.  Consequently  it  has  to 
run  out  to  the  car  sidings  as  empty  cars, 'and  return  to  the 
terminus  also  as  empty  cars  at  some  other  time  for  a  down 
journey  suitable  to  its  formation,  or  else  it  has  to  be  split  up 
and  re-formed  at  the  car  sidings. 
There  are  three  results  from  this : — 

1.  Low  mileage  of  vehicles  in  profitable  work. 

2.  Considerable    light    (unprofitable)    mileage    and    cost    of 

haulage,. 

3.  In  congested  terminal  districts  very  serious  occupation  of 

the  limited  line  accommodation  by  non-paying  ear  trains 
to  the  exclusion  of  paying  passenger  trains. 

If  electrification  of  this  class  of  traffic  takes  place  the  situa- 
tion is — financially — more  serious.  It  is  impossible  to  consider 
installing  expensive  electric  equipment  on  cars  so  utilised  for 
only  a  fraction  of  the  possible  time.  The  use  of  electric  loco- 
motives instead  of  multiple-unit  equipments  may  be  suggested 
as  a  remedy  for  this,  but  many  of  the  extra-suburban  services 
— to  places  40  or  50  miles  distant — really  call  for  multiple-unit 
working  if  the  full  operating  advantages  of  the  electrification 
of  these  services — particularly  at  crowded  termini — are  to  be 
reaped. 

The  solution,  if  one  be,  possible,  must  be  looked  for  in  two 
directions  :  — 

1.  Standardizing  the  trains  on  different  services  as  much  as 

possible. 

2.  A  bold  re-timing  of  trains  to  eliminate  a  good  proportion 

of  the  same. 

Re-timing  of  suburban  trains  is  not  easy,  as  the  exigencies 
of  business  demand  the  arrival  in  town  of  large  numbers  of 
people  at  a  more  or  less  fixed  time.  More  flexibility  of  timing 
of  purely  main-line  trains  can  be  allowed,  but  the  re-timing 
of  the  general  traffic  of  an  important  line  is  not  to  be  lightly 
undertaken. 

When  once  a  clear  track  has  been  arranged  all  down  the  run 
for  an  express  train  leaving  a  terminus  or  starting-point  at  a 
given  time,  it  is  far  easier  to  let  two  or  three  more  similar 
expresses  follow  at  a  few  minutes'  interval  than  to  arrange 
for  a  similar  clear  track  some  time  later.  There  is  therefore 
a  tendency  to  run  main-line  trains  in  bunches.  The  re-timing 
of  such  bunches  of  trains  would  not  only  relieve  the  terminal 
working,  but  give  an  improved  service  of  greater  regularity 
to  main-line  points.  To  enable  main-line  traffic  to  be  re-timed 
many  sidings  may  have  to  be  converted  to  facing-point  sidings, 
an  alteration  which  it  is  not  always  possible  to  carry  out. 

A  suburban  train  can  arrive  at  and  depart  from  any  one  of 
a  number  of  platforms,  and  no  difficulty  therefore  arises  in 
making  an  incoming  train  serve  as  an  outgoing  train  from  the 
same  platform ;  but  with  the  main-line  trains  the  conditions 
are  different.  As  far  as  possible  important  main-line  trains 
must  arrive  at  one  of  a  number  of  special  arrival  platforms, 
and  cannot  easily  again  be  dispatched  from  the  same  platform 
as  "  down  "  passenger  trains. 

If  any  satisfactory  results  from  a  traffic  point  of  view  are 
to  be  obtained  by  electric  traction,  it  appears  imperative  to 
electrify  at  any  rate  all  suburban  and  local  passenger  traffic 
within  a  certain  zone  in  order  to  standardize  the  acceleration 
and  schedule  speed  of  these  classes  of  traffic  and  thus  get 
by  uniformity  the  greatest  capacity  out  of  a  given  line.  There 
seems  no  good  reason  at  the  moment  to  anticipate  the  electri- 
fication of  the  main-line  business  in  the  congested  area.  Where, 
however,  it  is  impossible  to  prevent  a  general  intermingling 


nf    traffic    "f    i 

•  n,   i.<  .,    ti 
all  i i.iiii,     -.  111..11  a  i   rl 
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On  a  line  ■■  hi  re  all  thi   traffic  is  of  much  ■ 
where  the  i  ate  i  i  >i  acc<  l<  i  ation  and  bi  i 

order,    ami    tin-    length    ''1     thi      linn    111 

service  of  I  rj  and 

the  block  signalling  can  be 

dition       'Mi    tn  tche  i  oi  lin< 

modate  at  \  arii  «j    i  ime  .  bi 

ton    .it  60  "i"  70  mil<     p<  i  bi >ui    Ii >ng  h<  • 

400  yards  ip  length,  or  tight  suburban  oi   local  trail 

a  L  >.\  coaches,  the  block    i  ctii  in 

to  give  ample  distance,   having  regard   to  gradient 

,iimi  i i,  :t nd  other  features,  for  the  pulling  up  ol  I 

and  In  ;i\  iest  trains. 

Uthough  in  pin  i  i  of  il"-  more  den 
lines  are   usually   doubled   oi    trebl  d 
-ii  a-test  difficulty    to     «  ct ionalizi     thi     i raffic  ,   i b< 
business  of  somi    oi  the  bigge  I    mburban  traffic-carrying 
entering  London  has  a  comparativelj   bad   I 
"  up  "  traffic  for  two  or  three  hoars  in  the  morning  and  b< 
"  down"  traffic  for  two  or  three  hours  in  the  evening,  with 
the  worst  rush  for  a  verj   short  tunc  on  Sato 
I  p.m.  and  2:80  p.m.  nr  ::  p.m.,  and  consequently  mburban 
traffic  overflow^  to  other  adjacent  main  6r  local  hn 
if  the  hues  can  be  sectionalized  so  a<  to  keep  tl 
traffics  more  or  less  apart,   the   lines  allocated   to  suburban 
business  must  still  be  so  signalled  as  to  lie  capable  of  aci 

tuodating   other   trains. 

The  minimum  length  of  block  sections  is  primarily  dependent 
on  the  distance  required  for  braking.     If  one  I  the 

speed  to  .'in  miles  per  hour  instead  of  60  miles  per  hour,  one  can 
Dearly  double  the  carrying  capacity  of  a  line  i«'r  unit  time 
at  a  corresponding  sacrifice  of  the  schedule  speed. 

This  may  operate  in  an  important  way  in  the  case  of  elec- 
trification of  a  railway  where  the  main-line  and  suburban 
passenger  trains  have  to  run  over  the  same  metals  for  part 
of  the  journey.  There  are  many  lines  carrying  a  dense  service 
of  trains  of  varying  speed  characteristics  over  sections  originally 
signalled  for  high  speeds,  where  a  speed  limit  of  say  30  or  40 
miles  per  hour  on  main-line  trains  would  enable  a  much  greater 
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Fig.  2. 

frequency  of  trains  to  be  opera  ted,  without  reducing  the  average 
speed  of  these  main-line  trains  by  more  than  a  small  amount. 
If  properly  signalled  and  graded  as  to  speeds,  one  line  in  the 
busy  section  where  speeds  cannot  be  high  may  adequately  feed 
two  branching  sections  of  line  in  the  outlying  area  where 
speeds  can  be  high. 

These  principles  could  in  many  cases  be  applied  so  as 
materially  to  increase  the  capacity  of  our  present  lines  wheth<  r 
electrically  or  steam  operated. 

If  the  traffic  characteristics  of  any  of  our  big  suburban 
systems  be  investigated,  it  will  be  found  that  a  very  large  part 
of  the  difficulty  in  getting  the  trains  through,  or  in  getting 
more  trains  through,  lies  in  the,  number  of  complex  junctions 
and  cross-over  roads  over  which  the  trains  serving  widely 
branching  systems  have  usually  to  run,  thus  conflicting  with 
other  trains. 

Some  lines,  like  the  Great  Northern,  and  the  London  and 
South-Western,  are  fortunate  in  having  many  Hying  junctions 
by  which  much  confliction  of  trains  is  avoided,  and  in  these 
cases  the  increased  tram  frequency  possible  with  ell 
traction,  owing  to  superior  acceleration,  can  be  taken  full 
advantage,  of.  Where  mixed  traffic  has  to  be  worked  over  flat 
junctions  it  is  not  possible  to  have  so  high  a  frequency,  hence 
the  size  of  train  unit  must  be  increased. 

In  the  author's  opinion  there  are  many  eases  where  it  will 
be  found  that  the  introduction  of  flying  junctions  and  the  con- 
sequent simplification  of  working,  will  enable  electric  traction 
to  give  a  satisfactory  and  paying  increase,  iu  facilities,  where 
at  the  present  time  with  flat  junctions  the  expenditure  of 
capital  for  electrification  would  not  give  a  reasonable  return. 

It  is  axiomatic  that  a  service,  of  electric  trains  should  be  as 
frequent  as  possible  and  that  the  train  should  be  as  short, 
(and  therefore  light)  as  possible  consistent  with  giving  adequate 
seating  accommodation.  The  shorter  the  train  the  shorter  the 
block  section  can  be  made ;  but  although  this  will  give  great 
frequency  of  trains  it  does  not  give  the  greatest  seating  capacity 
per  hour.  Because  although  longer  trains  require  more  time  to 
clear  sections  and  can  therefore  not  be  operated  at  such  fre- 
quent intervals,  the  time  required  for  one  train  to  follow 
another  does  not  increase  in  proportion  to  the  length. 

With  trains  about  150  metres  long  the  maximum  number  of 
trains  possible  on  a  line  excluding  flat  junctions  and  dead-end 
termini  may  safely  be  assumed  as  about  40  per  hour.  For  :\. 
terminus  such  as 'is  shown  in  fig.  1,  consisting  of  two  plat- 
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lorai  roads  used  alternately,  the  camber  of  electric  trains 
which  it  is  possible  to  run  at  tin-  terminus  und 

tions  is  33  ik-i   hour,  compared  with  thi    40  possibl 

the  intermediate  sections      IK.    reduction   1 10  to    ■ 

the  measun  of  thi  disability  of  the  terminus.    This  ratio 
tx  conveniently  called  the  "terminal  factor,"  and  in  thi 
10       0.825 

aumbi  r  i.l  steam  trains  •  >n  the  basis  of  I  W  mi  tr< 
trains  and  an  acceleration  of  0  'J'J  metre  pei  sec.  on  the 
through  sections  is  given  as  32,  while  the  number  which  can 
he  worked  into  a  terminus  such  as  tig.  I,  is  given  as  21.  The 
"terminal  factor"  in  this  case  is  21/32 

mparing  the  numbers  on  the  through  sections,  the  re 
duction  bj  use  oi  steam  is  6  in  10,  or  I  in  5.  Bui  in  the  terminal 
working  the  reduction  is  from  •'>•'!  to  21,  i.e.,  I  in  2.75,  thus 
showing  the  great  superiority  of  electric  working  over  si,  .mi 
for  terminal  business.  This  comes  about  through  the  require- 
ments of  the  locomotn 

If  the  terminal  arrangement  shown  in  lie..  2  can  be  adi  m>  I, 
where  the  crossing  takes  place  nut  at  the  entrance  to  the  plat- 
forms but  beyond  them,  theoreticallj  the  "terminal  Factor" 
tor  electric  multiple-unit  trams  can  he  made  unity,  i.e.,  no 
limitation  of  frequency  exists;  hut  it  requires  one  more  train 
to  perform  tie-  schedule  ami  the  shunting  increases  the  number 
of  non-remunerative  train-miles. 

For  an  urban  hue  carrying  pas  w  ugi  i  only,  thi  time  during 
which  the  train  is  at  rest  at  the  platform  in  fie,  i  is  sufficient 
for  station  purposes;  hut  with  a  trunk-line  suburban  service 
there  is  the  requirement  of  dealing  with  milk,  parcels,  mails 
■ '<  anil  the  lay-over  given  is  nol  always  sufficient.  Apart 
this  the  time  required  lor  emptying  a  platform  of  people 
arriving  by  a  train  to  some  extent  governs  the  laj  ovei 
necessary  if  the  same  tram  is  to  operate  as  a  passenger  train 
in  tlu-  reverse  direction. 

Bearing  m  mind  what  has  been  said  above,  the  author  is 
of  opinion  that  with  trains  of  450  ft.  length,  30  per  hour  in  each 
direction  on  a  double  line  is  about  the  maximum  possible  over 

lines  where,  Hat  junctions  are  introduced,  and  where  all  the 
trains  at  the  busy  end  of  the  system  have  to  be  dealt  with  in 
a  terminus  where  it  is  not  possible  to  extend  the  platform 
lines  a-  shown  m  fig.  2  beyond  th<  platforms  and  thus  do 
away  with  the  "  terminal  factor."  In  the  majority  of  our  big 
stations  this  is  well-nigh  impossible. 

I  Oder  steam  conditions  it  is  not  economically  possible  to  run 
on  a  double  road  more  than  It;  trams  per  hour  each  way.  The 
size  of  these  trains  is,  however,  in-many  eases  very  large,  and 
the  number  of  seats  in  some  eases  exceeds  1,000  per  train. 
In  the  case  of  Liverpool  Street  Station  I  which  handles  probably 
the  biggest  steam  suburban  passenger  business  in  the  world) 
in  one  hour,  on  one  pair  of  roads,  m  each  direction  15  trams. 
having  a  total  seating  capacity  for  one  direction  of  over  13,000 
seats,  are  worked  into  and  out  of  the  terminus. 

The  maximum  frequency  of  electric  trams  at  the  present 
time  is  about  42  per  hour  on  the  District  Railway,  with  50 
mentioned  as  a  possible  development  when  the  Earl's  Court 
flying  junctions  are  fully  in  use.  Assuming  50  per  hour,  the 
seating  capacity  of  each  tram  must  be  260  in  order  to  obtain 
a  total  of  13,000  per  hour.  Tic  seating  capacity  of  a  District 
or  Metropolitan  train  of  usual  size  (6  ears)  is  approximately 
300  seats,  so  that  on  one  pair  of  roads  ami  m  each  direction  50 
ordinary'  Metropolitan  or  District  trains  per  hour  will  only  give 
15,000  seats  per  hour,  as  against  13,000  now  provided  by  steam 
trains.  Thus,  although  50  such  trains  per  hour  (could  "they  be 
operated)  would  give  an  increased  frequency  of  service  to  the 
various  branches  of  the  suburban  system,"  only  a  small  in- 
iting  capacity  would  accrue,  and  as  all  the  ste,am 
trains  are  well  filled  the  seating  capacity  must  be  increased 
in  order  to  provide  for  the  extra  business  which  may  be  ex- 
pected to  be  obtainable. 

Over  the  roads  and  junctions  now  existing  on  any  general 
trunk-line  system  50  such  trams  could  not  he  operated  per 
hour,  so  that  for  the  solution  of  problems  of  this  nature  a 
much  greater  seating  capacitj  pel  tram  must  be  provided  at 
"rush  hours"  than   is  usual   for  electric  trains,  ami   hence  the 

capital  cost  of  electrification  is  considerably  increased,  as  an 
increase  of  the  weight  of  the  tram  has  a  gn  ati  i  effect  on  the 
capital  cost  than  an  increase  <>i  frequency  of  shorter  trains. 

Assuming  that  30  trains  per  hour  can  be  run  on  one  line' 
(which  in  the  author's  experience  is  about  as  high  as  can  he 
dealt  with  continuously  under  the  eircnmslaiu,  befon 
mentioned),  the  seating  capacity  per  train  must  be  about  435  in 
order  to  equal  the  existing  facilities  for  passenger  travel  on 
the  steam  line  quoted  above.  To  give  an  increase  of  33J  per 
"  at  in  the  seating  capacity- a  very  reasonable  requirement 
a  train  having  in  round, figures  580  seats  must  be  provided. 
This  means  a  train,  allowing  for  luggage  compartments  and 
motormen's  cabs,  at  least  325  ft.  long,  weighing,  without 
electrical  equipment  or  passengers,  some  100  tons,  giving  about 
3  6  seats  per  ton  weight,  or  1.8  seats  per  foot-length  of  (rain. 
The  seating  capacity  of  the  ordinary  side-door  compartment 
cars  is  higher  than  that  of  the  end-door  type.  On, 
foot-run  of  train  may  be  taken  as  almost  exactly  the  figure 
for  end-floor  saloon  cars  ouch  as  are  used  on  urban  railwavs 
generally.  The  specially  wide  cross-seat  corridor  car  of  the 
Lancashire  &  Yorkshire  Railway  has  a  seating  capacity  of 
l.fi2  seats  per  foot-run. 

The  side-door  compartment  cars  can  be  filliyl  and  emptied 

quickly  than  end  door  cars,  and  to  maintain  a  frequent 

service  with  a  short  station  stop  the  time  of  loading  and  un- 


loading  is     i    eerj    great  importance.     If  the  station  stop  be 

re  than  30  seconds,  the  resulting  reduction 

may  ho  as  much  as,  or  more  than,  that  due  to 

a  junction.    The  us,   ,  i  the  last  poe  ible  means  to  reduce  the 

i  tation  stop  is  jui  kit 

One  poinl  in  the  use  of  side-door  compartment  cars  which 
does  m  referred  to,  so  Eai  a  i  the  author 

recollects,  is  the  question  of  shutting  carnage  doors  of  long 
With  the  high  acceleration  ol  electric  working  this 
is  no  easy  matter',  a,  larger  stall'  must,  therefore  be  provided 
to  deal  with  the  dooi  shutting,  oi  else  longer  station  stops 
will  have  to  be  allowed. 

The    Ham    unit    mils!    he  so  ehosen   as   to   he   capable  ol    being 

split  up  mto  smaller  units  for  times  of  lighter  traffic,  keeping 

a  due  proportion  of  luggage  space  and  accommodation  for 
VanOUS  classes  in  each  section   unit. 

Pig  •'!  shows  the  week-day  suburban  passenger  traffic  of 
Liverpool  Street  Station  and  gives  not  onlj  the  number  of 
passengers  per  hour  but    the  seats  per  hour  also.     It  shows 

lentally  that,  over  a  period  of  one  hour,  a  greater  number 

of  seats  is  provided  than  is  required,  but  it  must  not  be  taken 
from  this  that  there  is  not  some  overcrowding  of  individual 
trains.     Whatever  system  of  traction  be  employed   there  are 
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almost  hound  to  be  some  trains  which  are  overcrowded.  This 
is  especially  the  case  with  the  last  of  a  series  of  trains  arriving 
at  the  terminus  before  a  given  time  in  the  morning  and  by 
which  cheap  fares  are  available.  The  last  of  these  is  certain 
to  be  overcrowded  even  if  a  fre.quent  service  be  given  imme- 
diately before. 

The  curve  shows  the  bad  load  factor  of  London  suburban 
traffic.  It  is  the  average  daily  business  and  does  not  in  fact 
deal  with  what  is  the  worst  period,  Saturday  between  1  p.m. 
and  2.30  p.m.  Liverpool  Street  Station,  for  example,  deals 
with  in  round  figures  200,000  passengers  per  day  on  average 
week-days,  approximately  100,000  arrivals  and  100,000  depar- 
tures, /  e.,  an  average  of  say  4,150  per  hour  in  one  direction; 
but  in  the  busiest  hour,  1  p.m.  to  2  p.m.  on  Saturdays,  the 
number  of  outward  suburban  passengers  is  approximately 
36,000,  dealt  with  of  course  not  on  one  line  of  rails  but  to 
some  extent  on  three.  The  inward  traffic  at  that  time  is  small 
and  the  maximum  number  of  passengers  in  our  hour  "  up  " 
and  "down,"  main-line  and  suburban,  is  about  38,000.  The 
"daily  passenger  load  factor"  of  Liverpool  Street  Station  is 
therefore  ; 

200,000  X  100/38,000  X  24  =  22  per  cent,  approx. 

The  load  factors  of  other  similar  termini  are  of  the  same 
order,  and  in  some  cases  lower. 

In  the  case  of  motor  omnibuses  the  "  rush  hour"  service  is 
not  much  greater  than  the  service  during  normal  hours;  the 
aumbei  of  seats  run  at  average  times  is  90  per  cent,  of  the 
number  run  at  peak  tune.  The  omnibuses  evidently  do  not 
laj   themselves  out  to  cater  for  peak-load  business. 

Suburban  passengers  fall  into  two  great  classes:  Season 
ticket  holders  and  ordinary  passengers;  broadly  speaking  the 
season-ticket  traffic  is  peak-load  traffic,  whilst  the  "  non-rush 
hour"  traffic  is  very  largely  ordinary  ticket  passengers.  It  is 
the  latter  traffic  which  has  suffered  most  severely  by  road 
competition,  for  two  reasons:  — 

1.  The  poor  and    infrequent  steam   service  given  on  some 

lines  at  "  non-rush  hours." 

2.  The  lack  of  through-running  to  shopping  and  amusement 

centres. 

It  is  in  this  section  of  the  suburban  business  that  trunk  rail- 
ways have  lost  ground,  while  the  season-ticket  business  tends 
steadily  to  ini  I 

The  return  of  the  investment  necessary  for  electrification 
must  be  looked  for  in  the  increase  of  the  "non-rush  hour" 
traffic  far  more  than  in  any  further  development  of  the  peak, 
involving  greater  capital  expenditure  and  worse  operating  con- 
ditions. If  the  railway  traffic  which  is  illustrated  in  fig  4 
be  electrified,  mand  wiD  be  represented  by  a  similar 

curve  and  load  factor  (really  rather  worse,  as  car  movements 
will  increase  the  peaks). 
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liiiici!  "  Up"  and  "  l  tow  D  '    | ■  burbon 

ier\  ices,  as  well  as  the  combined  *'  Up ''    n 

run  both  in  booked  in  csj    trains.     It 

empha  dses  th<       i     

movement  i  w  hioh  must  of  nee  i    a  al      i  a  b  hi  mr  i," 

and  shows  how  this  donnitorj  I oi  Londoi   empl 

two  limited  p  riod  i  pel  daj  a  leating  i  apacit  -  otl 
[die  .- ■  r i <  1  even  during  these  peaks  there  is  a  large  amount  of 
light  mileage,  as  the  traffic  is  almo  I  all  in  one  direction  and 
the  trains  therefore  run  empty  in  the  other  direction. 

':  be  improvement  of  the  load   facto]   oi     ubui 

hi  the  author  i  opinion,  largelj   in  the  possibility  of 
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Fig.  4.— Combined  Up  and  Down  Suburban  Traffic  Curves. 

developing  through-running;  and  also  on  the  provision  of  a 
frequent  and  quick  service  during  "  non-rush  hours,"  which 
can  be  given  economically  only  by  electricity. 

An  interesting  experiment  in  what  electrical  engineers  would 
call  "restricted-hour  service"  is  the,  institution  by  the  Metro- 
politan Railway  of  ladies'  season  tickets  available  only  after 
10.30  a.m.  when  the  morning  peak  is  over. 

In  considering  the  increased  traffic  obtainable  by  electrifica- 
tion, two  factors  must  be  considered  :  — 

1.  The   frequency   and    convenience   of   the   existing   steam 

"non-rush  hour"  service. 

2.  The  nature  of  the  business,  particularly  whether  urban 

or  terminal. 

It  must  not  be  assumed  that  the  excellent  results  as  regards 
increased  traffic  that  have  been  shown  on  some  electrified 
lines  can  be  reproduced  in  all  cases,  as  in  some  of  these  cases 
the  steam  all-day  service  previously  given  was  very  irregular, 
infrequent,  and  slow. 

Where  the  business  is  urban  in  character,  or  where  through- 
running  on  to  an  urban  system  can  be  achieved,  the  increase 
in  all-day  business  can  undoubtedly  be  made  very  great  by 
adequate  facilities;  but  where  the  service  is  terminal  the  in- 
creased business  obtainable  even  by  increased  frequency  is 
not  likely  to  be  of  quite  the  same  magnitude. 

The  broad  distinction  in  operating  features  between  steam 
and  electric  traction  is  that  steam  is  expensive  in  running  costs 
but  cheap  in  capital  charges,  while  electricity  has  the  reverse 
characteristics. 

As  steam  can  deal  economically  with  rushes  and  electricity 
economically  with  steady  high-load-factor  traffic,  the  logical 
solution  of  a  traffic  problem  such  as  is  presented  by  the  curve 
in  fig.  4  would  appear  to  be  to  perform  the  lower  solid  part 
of  the  curve  electrically,  leaving 'the  peaks  to  be  dealt  with  by 
steam.  Such  a  solution  could  only  be  considered  in  the  case 
of  a  line  operating  a  considerable  steam  business  apart  from 
its  suburban  traffic. 

A  train  of  780  seats  will  weigh,  with  passengers  and  elec- 
trical equipment,  some  320  tons.  Such  a  train  operating  at  a 
schedule  speed  of  22  miles  per  hour  with  station  stops  0.9 
mile  apart,  will  demand  an  average  load  at  the  power  house  of 
500  kw.  The  28  trains  necessary  to  run  the  bottom  portion  of 
*the  curve  below  A.B.  in  fig.  4  will  therefore  make  an  average 
demand  of  14,000  kw.  The  momentary  peak  load  will  be  sav 
17,500  kw. 

With  12  additional  trains  running  (assuming  the  lowest 
number  required  for  the  peak),  i.e.,  a  total  of  40  trains,  the 
figures  will  be  : — 

Average  load  at  power  station     20,000  KW. 

Momentary  peak  at  power  station,  say         ...     25.000  kw. 

An  increase  in  the  number  of  trains  from  28  to  40  necessi- 
tates an  increase  in  the  momentary  peak  of  7,500  kw.,  or  43 
per  cent.  It  may  therefore  be  taken  that  additional  plant  of 
about  8.000  kw.  capacity  would  be  required,  which  would  cost 
say  .£'10  per  kilowatt,  or  £80,000.  Interest  and  depreciation  at 
10  per  cent,  is  £8,000  per  annum.  The  number  of  train-miles 
run  by  these  12  trains  during  peak  times  is  336,000.  The  capital 
charges  on  the  extra  power  station  plant  are  therefore  5.7d. 
per  train-mile. 

The  capital  charges  on  the  electrical  equipment  of  the  rolling 
stock,  on  the  basis  of  28.000  miles  per  train  per  annum,  are 
8.6d.  per  train-mile.  The  total  capital  charges  may  therefore 
be  stated  as  14.3d.  per  train-mile. 


1 1  ;i i ii  .'.  ill  n 
pei    train  mile 

mile  will  amounl  to  i  5d      v 
and   the  r<  paii     and 

co  i  i»  i  train-mile  will  aat  includii 

l     [tolling    tocl    ■  quiprrv  nl  ■ 
tation  equip 

3.  <  >i" 
the  total  < 

appro>  unit'  Ij  26d      i 
any    capital    chat 

■  i    foi   i  bird   rail  or  oth<  i 

opi  iiiiu.'   a   I  for  ii aintenance  <.r  the  third  rail 

ii  is  therefore  unduly  low. 

The  cost  oi  operating  bj 
not  be  morn   than  Ltd.  per  train  mile,    o  thai 
i nl    peak   timi      I an   increa  e  oi    I  Ld 

;ii charging  to  it  all  th  On 

00  train-miles  per  yeai  tl  in  round  fi| 

is  £15,000  per  annum. 

As  regards  the  steadj   portion  of  th< 
obviouslj  quite  different.    For  example,  the  cl  ling- 

stock  equipment,  assuming  60,000  train-miles  per  trail 
annum,  are  reduced  to   td     i    I    id  tation 

capital  charges  would  be  reduced  in  approximately  r 
proportion,  while  the  cost  (per  unit)  of  generating  the  ei 
would  l'  kbly  lower  than  al  peal  time. 

By   electric  operation    during    "non-rush"    hours    (so   far 
assumed  as  performed  by  trains  of  the  same  length  as  I 
used  at   peak  tunes)  the  cost  of  operation  can  be  reduced  by 

I-  oing  Un    trains  where  possible  while  retaining  the 
frequency. 

Such  comparatively  good-load-factor  working  as  results  from 
leaving  the  peaks  to  steam  can  therefore  be  made  at  small 
extra  cost  much  more  attractive  by  electric  working,  at  any 
rate  at  an  extra  cost  almost  certain  to  be  more  than  wiped  out 
in  any  average  conditions  by  the  increased  earnings  due  to 
the  more  attractive  transport.  In  this  kind  of  work  electric 
traction  can  make  an  unanswerable  challenge  to  steam  work- 
ing from  the  operating  and  financial  point  of  view,  but  on- 
"rush  hour"  traffic  of  intense  character  for  a  short  time  the 
figures  given  show  that  the  electrification  of  peaks  of  a  traffic 
load  curve  such  as  is  shown  in  the  figure  can  scarcely  be  a 
financial  success  at  present  fares  on  the^basis  of  providing  a 
s^eat  for  every  passenger  at  "rush  hours." 

Assuming  the  possibility  of  operating  a  mixed  suburban  ser- 
vice of  steam  "rush  hour"  trains  superimposed  on  a  regular 
electric  service,  the  financial  aspect  of  such  a  proposition  in 
cases  of  abnormal  peak  traffic  appears  to  be  more  favourable 
than  in  the  case  of  total  electrification.  It  has  the  merit  of 
still  leaving  rolling  stock  available  for  Sunday  and  Bank 
Holiday  excursion  traffic. 


Discussion. 

Mr.  Eoger  Smith,  in  opening  the  discussion,  pointed  out 
the  paramount  importance  of  the  traffic  question  in  electrifi- 
cation schemes.  Mr.  Aspinall  had  said  that  to  get  success  the 
right  locality  must  be  chosen,  and  he  thought  the  author  had 
this  in  mind.  It  w^as  important  to  have  definitions  of  service 
in  traffic  and  not  engineering  terms,  and  he  thought  that 
"train"  or  "seat  load-factor"  would  be  misunderstood  by 
railway  men  and  that  "utility-factor."  would  be  better. 

The  ideal  of  a  special  road  for  electrically  worked  traffie 
with  special  signalling  had  been  pointed  out,  but  its  advantage 
depended  on  the  relative  value'of  main  and  local  traffic.  Ihe 
North-Western  found  it  worth  while  to  provide  separate  slow 
tracks  for  surburban  traffic,  but  the  Great  Eastern  did  not. 
The  wisdom  of  working  the  traffic  peaks  by  steam  trains 
depended  on  the  accuracy  of  the  figures  taken.  According  to 
Mr.  Aspinall,  the  locomotive  of  a  stopping  train  required  100 
lb.  coal  per  mile  as  against  80  lb.  for  a  non-stopping  train- 
representing  6|d.  per  mile  extra  for  the  stopping  service— this 
in  reference  to  the  sandwich  service  on  the  Southport  line.  He 
asked  whether  the  author's  lod.  per  train  mile  was  from 
actual  costs;  including  about  7£d.  per  mile  for  coal,  he  (the 
speaker)  thought  15d.  too  low.  Capital  charges  at  10  per  cent. 
appeared  too  high;  he  suggested  7  per  cent.;  he  also  noticed 
that  the  author  included  capital  charges  on  the  electric  ser- 
vice, but  omitted  them  in  the  case  of  steam.  It  was  important 
to  have  such  figures  as  nearly  correct  as  possible.  The  author  9 
suggestion  as  to  separating  terminal  steam  and  electri 
vices  was  being  carried  out  in  practice  in  the  case  of  the  Great 
Central  steam  non-stop  and  Metropolitan  electric  stopping 
vices  on  parallel  lines  to  Harrow;  the  G.W.  Taddington  (ter- 
minal) and  Ealing— Central  London  electric  services;  and  the 
L.N.W.  Euston  (terminal)  and  through  tube  electrical  con- 
nection to  the  Elenhant  and  Castle. 

Mr.  O'Brien  pointed  out  that  while  the  author  emphasised 
the  enormous  peak  loads  at  some  London  termini,  it  was  pos- 
sihi  !  for  the  traffic  people  to  improve  the  utility-factor  by 
endeavouring  to  till  up  the  non-rush  hours.  The  Liverpool— 
Southport  traffic  during  steam  days  had  .similar  characteristics. 
but  a  wry  large  non-rush  traffic  had  been  since  developed 
and  the  utility-factor  was  no  doubt  much  higher  than  that 
shown.  He  did  not  think  it  would  be  practicable  to  sandwich 
steam  and  electric  trains,  using  the  same  platforms,   at   rush 
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hours,  as  here  would  be  great  difficulty  in  disposing  of  loco- 
SffS  l0  *****  °?at  *»  peak-traffic  dU'lfculty  couR 
fSLhl?  •  iUUning  tl1ums  Wlth  thc  m»»imum  number  of 
hes,  and  droppmg  then  off  when  not  required.  Although 
tuis  might  be  expensive  m  one  way,  when  short  trains  were 
ff  ,lse  "'  *  ■  gain  in  Meration      JJ,     ho  ght 

the  economical  time  m  a  power  station  was  on  the  peak  now- 
adays,  owing  to  the  jsharacteriBticB  of  modern  ph  mT  The 
Oration  rate  would,  he  thought,  influence  the  length  of 
SSmHm?  8eAD  ^P^v^e  actual  time  occuiiedatst* 
tions  dad  not  differ  much  as  between  sic1  door  trains- 

with  the  former  the  traffic  How  was  haphazard^  whSeit  wbufd 
bo."  itt   th    latter.    Experience  on   the  L    &    Y 

;; .' V'>"  ,\v;'s  '^'V1"'  most  popular  seaside  trains  were  of  the 

TJritl  £$?'   aDd  ll  WaS  flmte  posslble  t0  withdraw   trailer 
cars  tor  such  services. 

Mr.  11.  B,  roe  said  that  on  the  Continent  practical  compari- 
sons had   been   made   in  service   between   two  coaches    I 
7th  tflel    a"d    booster    control    respectively    which 

showed  that  the  forme  ,  25  per  cen?  m  on urn  s  per 

Mr.  Bowdem  thought  the  author  had  not  made  out  such  a 

u S'Ti        , <'lectrification  as  he  could  have  done.    Steam 
miction  did  not  provide  a  seat  for  every  passenger  at  rush 

\vi  en  f£  M  J*  nv\  SCC  WM^*™  traction  should  do? 
When  the  Metropolitan  and  District  lines  were  electrified 
they  were  subject  to  many  limitations,  but  these  had  been 
gradually  removed  as  the  necessity  arose!  It  seemld  that  the 
o  der  lines  would  have  to  deal  with  more  passengers  and  face 
S10D/^°UTO5  the  poor  ut,hty!lactorgcame  a  bad 

£ tit  \ orfi  r  the  ho  mvf in  -the  1,,ad  curve  w°uid  to  *°™ 

H       «?  Kr  l'P  Wlt,h  shuntlnS  and  goods  haulage. 

Mi.  Vv    M    Mokdev  drew  attention  to  the  poor  efficiency  of 

present  electric  traction  methods;   the  allowance,  of  80  watt 

hours  per  ton  ought  to  be  much  reduced  in  the  future    thus 

ii^reMogethe1!-6         gUrGS    •*  *?°,  UDd  dectnclt>'  somewhat 

,  ,  Iv  3i  G'  I1RURV  sak1  he  thou8ht  the  author  was  not  quite  so 
optimist  c  as  he  was  some  years  previously  when  the  speaker 
discussed   the  traffic  side  of  the   question 'with   him      Steam 

tX ?JTQ¥elA°  fQ\CuUy  when  th«'e  «  no  rush 
traffic,  and  he  doubted  whether  there  would  be  an  adequate 
return  from  electrification.  adequate 

The  Author,  in  replying,  said  it  was  all  very  well  to  have 
separate  tracks  lor  suburban  electric  services  only,  but  that 
would  introduce  a  line  which  would  not  be  available  for  other 

r  lmea  rTh?iW'  aDd,bG  t00,exPens.ve  for  a  low  load- 
lactoi     inc.     Ihe  15d.  per  train  mile  represented  an   averaee 

tffi  Sh**  TS  °i  Steam  trains-   and  was  aPPHcable  to 

traffic  which  was  largely  non-ston.  In  arriving  at  26d  r>er 
train  mile-cost  for  peak  electric  service^he  had  not  debited 
all  costs  which  could  really  be  set  against  it,  and  which  would 
more  than  ofl-sct  the  locomotive  capital  charges  omitted  which 
averaged  out  at  quite  a  small  figure.  He  didnot  PrSose 
mixing  steam  and  electric  services  in  the  same  platform  and 
thought  the  use  of  a  large  number  of  trailers  in  proportion  to 
^ST^ffg."^  iD  *****  ^rati^uSg^ 


NEW    ELECTRICAL      DEVICES,     FITTINGS 
AND    PLANT. 


A  Polish-grinding  Machine. 

nAPTn«'f '!fldi!n'rw,na0hi?e'  8imilar  in  ^P6  t0  one  "Instrated  by 

dIm  If  bf^plred °no the mark9t **  Messbs-  Goo/- 

child  &.  Macnab  of  56,  Eagle  Street,  Southampton  Row  WC 
It  consists  of  a  4-in.  endless  emery  band  running  over  two  over- 
hung  pulleys  mouated  on  ball  bearings;  a  special  spring  device 
adjusts  the  position  of  one  pulley  so  as'to  maintain  toe  Correct 
th!  m^°n*  and,m«ans  ar«  Provided  to  reduce  the  tension  when 
the  machine  s  standing.  The  band,  which  runs  at  5,000  ft.  per 
m,n  can  be  slipped  straight  off  the  ends  of  the  pulleys  for  replace- 
7nY\;  v  8^ady-re,9t  ls.  fi^d  to  the  machine,  which  has  a  table 
10*  in.  X  6  in.,  and  weighs  about  70  lb.  — — 

An  Electric  Sign. 

The  accompanying  illustration  shows  a  sign  recently  erected  in 
Letter  Square  by  the  Franco-British  Electrical  Co.  Ltd 
*L  1 Ktreetl  L°n?0n'  W-  with  a  ne*  P^nt  letter  which 
^nW?anyfhIa8/e,Cenltly  br0U*ht  oat-  This  letter  is  made  up 
fcS^n0'^  8hGet  8tee1'  and  whea  the  ahaPe  h**  been 
WW.,  h  fe-  VlKU8  *namelled  iron  le"er  is  applied  to  the 
wh,vi.  *  havine.been  out  m  it  to  correspond  with  toe  landholders, 
Smili^7  prev'0Ufy  *? n  fitted  t0  the  metal  skeleton.  The 
Stnn  fhta't1^  eptKnplaCe«>  mean8of  be^ing  attached  to  the 
skeleton,  this  beading  being  aftewards  gilded.  The  feature  of  this 
enamelled  face  letter  is  that  besides  presenting  a  highly  glared 
rfa<V  1B,  ab80lDtely  indestructible1,  and  by  simply  w^pfng  It 
over  with  a  damp  rag,  the  primary  brilliancy  is  obtained.  , 

The  sign  erected   for  the   Evening  News  is  illuminated    with 


nearly  900  lamps,  the  frame  surrounding  the  sign  being  green  and 
illuminated  with  real  green  glass  metal  filament  lamps 
,JQk: -,a bottom  left-hand  corner  is  a  replica  of  the  well-known 
red  shield,  illuminated  with  real  ruby  metal-filament  lames.  In 
the  centre  of  this  shield  are  specially  designed  monograms  with 
which  any  number  can  be  obtained.     This  is  actuated  by  special 


Fig.  i.— A  Large  Electric  Sign. 

mechanism  which  at  night  operates  the  monograms  in  the  shield 
so  that  the  exact  time  is  shown.  Every  minute  the  sign  changes 
say  12.45  changing  to  12,16  and  so  on.  The  actual  time  taken 
in  changing  from  one  minute  to  the  next  is  only  one-fifth  of  a 
second.  Should  the  sign  be  switched  on  temporarily  at  any  time 
during  the  day,  the  correct  time  will  always  appear  on  the  monogram 
An  electrical  service  from  Greenwich  has  been  installed  in  order 
that  perfect  synchronisation  may  be  obtained. 

Above  the  shield  at  night  time  is  shown  a  sign  reading  "The 
Time  is  Now.  '  After  the  sign  is  switched  off  (which  is  done  by 
one  of  the  company's  electrically-wound  time  switches  of  large 
capacity)  this  sign  slowly  drops  down  behind  the  shield,  so  that 
during  the  daytime  it  is  totally  obscured.  When  the  sign  is 
switched  on  this  portion  of  toe  lettering  becomes  alight  and  slowly 
rises  to  its  position  above  the  shield.  The  special  apparatus  con- 
trolling this  required  very  careful  designing,  toe  difficulty  being 
that  after  the  whole  of  the  sign  was  switched  off,  a  period  was 
required  in  which  current  was  available  to  operate  the  motor  to 
lower  the  sign  behind  the  shield.  The  whole  of  the  mechanism 
employed  is  placed  on  the  outside  of  the  building  behind  the 
shield.  The  invention  of  the  sign,  together  with  the  manu- 
facturing and  erection,  have  been  wholly  carried  out  by  the 
in  Lond  n  C°''  ^  ^  "^  '"  8ald  t0  be  Practical,y  the  largest 

The  Electric  Drive  in  a  Printing  Establishment. 

a  The  illustrations  reproduced  herewith  show  the  Vickers  motor- 
drive  operating  printing  and  other  machinery  in  toe  premises  of 
Messrs  W.  &  G.  Baird,  Belfast.  As  the  Vickers  drive  was  adopted 
when  the  machines  were  installed,  Messrs.  Baird  are  to  be  con- 
gratulated on  having  escaped  all  the  worries  and  inconveniences 


Fig.  2.— 8-h.p.  Motor  Driving  Press. 

inseparable  from  other  forms  of  drive,  but  which  in  the  electric 
drive  are  noticeable  by  their  absence. 

Fig.  4  shows  a  Vickers  IJ-h.p.  d.C  220-volt  motor,  700  R  p.m 
driving   a   matrix   drjer    for  paper   type.      The    dryer   consists 
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f  a  gas-heated  revolving  oylindor  capable  of  drying  up  paper 
ypo,  which  iH  uHed  as  a  mould  for  type  in  ■  <mneotiOH  with 
lOWHparcr  printing,  After  the  type  for  8Mb  DOWipapoi 
heot  has  boon  Hot  up,  an  impression  of  it  in  taken  on  special  paper 
oard  in  a  damp  condition.  To  remove  all  trace  of  moisture,  the 
oard  in  placed  in  the  matrix  dryor.  and  the  gaseous  heal,  OODlbined 
rith  the  centrifugal   action,  drives  out  all   the  moisturo.     After 


l.ilM  l«y  irii-unx  of    boltiOg  I  -A   of 

drive  gives  greater  Booi 
pnrpo 
We  understand  that  th<  aneoe  eatiafao- 

tion,   and    thai,    the   a. I    \  most 

pleasing  results. 

Pomp  Motors  for  Mining  Work. 

Tin-:   Buitish    THOU  0  trl    Itugby,    have 

recently  doveloped  a  line  of  motors  for  driving  turbine  pumps,  to 
meet  the  arduous  conditions  met  with  in  underground  Mining 
work.  The  high  speed  which  ll  pi  no!  Ibll  [fl  thl  lass  of  work 
has  made  it  possible  to  reduce  the  si/  |  of  the  machine  to  the 
absolute  minimum,  which  is  a  distinct  advantage. 

Pig,  .">  shows  the  general  appearance  of  a  Too  B.P.  motor  of  this 
type  ;•  it  is  designed  on  turbo-alternator  lines,  totally  inclosed,  and 
cooled  by  induced  ventilation.  Fans  on  the  ends  of  the  rotor  draw 
air  through  the  ducts  in  the  base  plate  showD,  drive  it  through  the 





Fig.  3.— 3-h.p.  Motoe  Driving  Guillotine. 


Fig.  5. — General  View  of  700-h.p.  1,500-r.p.m.  2.500-Volt 
50-Cycle  Mining  Pdmp  Motor.  Slip-ring  Covers  and 
Stator  Trifurcating  Box  Removed. 


he  drying,  the  board  is  used  aa  a  mould  for  casting  the  actual 
ype  required  for  newspaper  printing  ;  the  page  when  finished 
Bsembles  a  half  cyclinder,  and  two  of  these  are  fixed  at  the  same 
ime  in  the  printing  \iresB. 
Fig.  2  shows  a  Vickers  ,s-h.p.  220-volt  d.c,  variable  speed  motor, 
70-740  r.p.m.,  operating  a  two  colour  quad-crown  letterpress 
lachine. 


windings,  and  eventually  discharge  it  through  the  openings  at  the 
t)p  of  the  frame.  The  motor  illustrated  is  installed  in  a  return 
airway,  and  the  ventilating  air  is  drawn  through  a  pipe  abiut  GO  ft. 
long  from  the  intake  airway.  The  enclosing  covers  afford  com- 
plete protection  from  splashes  or  dropping  water,  but  they  are 
easily  detachable  for  examination  of  the  windings  or  air  gap.  The 
slip-rings  and  brush-gear  are  enclosed  in  a  cast-iron  cise,  fitted 
with  sheet-iron  covers,  to  enable  an  examination  of  the  slip-rings 
to  be  made  at  any  time.  Since  these  machines  are  generally 
required  to  run  continuously  for  long  periods,  they  are  fitted  with 
a  brush-raising  amd  short-circuiting  device,  the  operating  lever  of 
which  is  mounted  on  the  side  of  the  collector  ca?e,  the  whole  of 
the  mechanism  being  inside. 

The  rotor  of  this  machine  is  constructed  in  a  manner  similar  to 
that  used  for  turbo-alternators.  The  shaft  is  of  large  diameter  and 
great  strength,  swelled  out  at  the  centre  and  milled  down  to  a 
triangular  shape,  thus  providing  air  passages  between  the  shaft 
and  the  punchings  which  are  mounted  directly  on  it.  The  air-gap 
is  more  than  double  that  of  a  moderate  speed  motor  of  equal 
diameter,  and  this,  together  with  the  exceptionally  rigid  shaft, 
ensures  immunity  from  trouble  due  to  rubbing  between  stator  and 


Fig.  i. — H-h.p.  Motor  Driving  Matrix  Dryer. 

Fig.  3  shows  a  3-h.p.  Vickers  220-volt  continuou  vcurrent  motor, 
t00  R.P.M.,  driving  a  42-in.  guillotine  cutting  heavy  blocks  of  paper 
ip  to  6  in.  thiok.  In  this  view  it  will  be  noticed  that  the 
notor  is  hung  in  an  inverted  position  from  the  ceiling,  and  is 


Fig.  6.— Results  of  Tests  on  700-h.p.  1,500-r.p.m.  2,500- Volt 
50-Cycle  Mining  Pump  Motor. 


rotor.  At  the  same  time  the  efficiency  and  power  factor  ars 
exceptionally  high.  Fig.  6  shows  the  results  of  a  series  of  test 
taken  on  a  700-h.p.  1,500  b.p.m.  machine  of  this  type,  in  the  pre- 
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eence  of  Dr.  R.  Herzfeld,  consulting  engineer  to  the  Kent  I'jI- 
lieries,  Ltd.,  to  whose  specifications  the  machine  was  manufac- 
tured. The  efficiency  is  maintained  at  over  95  per  cent,  from  600 
up  to  1,400  h  p.  The  temperature  rise  after  a  f ull-load  run  of 
four  hours'  duration,  the  temperature  being  then  constant,  was 
under  30°  C.  (54°  F.). 

The  stator  is  intended  for  use  oa  a  2,500-volt,  50-cycle,  three- 
phase  circuit.  Both  stator  and  rotor  are  fitted  with  trifurcating 
boxes.  The  cable  is  brought  in  through  a  gland  by  means  of 
which  a  watertight  joint  may  be  made,  and  is  opened  out  and  con- 
nected to  the  terminals  inside  the  box.  This  protects  bath  cable 
and  terminals  from  injury  due  to  moisture. 

The  British  Thomson-Houston  Co.,  Ltd.,  have  recently  supplied 
two  similar  machines  to  the  one  described  above  to  the  Powell 
Duffryn  Co.,  one  to  the  Fife  Coal  Co.,  two  to  the  Kent  Collieries,  Ltd., 
and  have  further  machines  in  the  course  of  construction. 

Toilet  Accessories. 

There  is  a  ready  market  for  electrical  appliances  for  use  in  con- 
nection with  the  toilet  and  for  other  domestic  purpoies,  and  the 
neat  little  "  Pioneer  "  massage  and  manicure  machine  which  has 
been  introduced  by  the  Raditm  Electric  Co.,  of  82,  Hatton 
Cirden,  EC,  is  likely  to  receive  a  hearty  welcome  from  ladies 
who  desire  to  preserve  and  augment  their  physical  attractions. 
It  consists  essentially  of  a  tiny  motor  enclosed  in  a  polished  metal 
case  which  forms  the  handle,  the  whole  weighing  only  :]  lb.  The 
motor  is  wound  for  100-125  volts,  and  runs  on  alternating  as  well 
as  direct  current ;  where  the  supply  pressure  ii  200  to  260  volts, 
the  same  motor  is  employed,  with  a  small  lamp  resistance  in  circuit, 
and  the  apparatus  is  bo  devised  that  it  can  be  connected  up  to  any 
lampholder,  or  to  a  wall-socket,  without  fear  of  mistake.  Even  rf 
it  were  connected  to  a  200-volt  supply  without  the  resistance  in 
circuit,  no  harm  would  be  done,  but  the  excessive  speed  of  the 
motor  would  call  attention  to  the  error.  The  machine  never  gets 
hot.  being  provided  with  an  internal  ventilating  fan  ;  it  is  con- 
trolled by  a  little  switch,  the  handle  of  which  proj  'cts  through 
the  case.  Both  ends  of  the  shaft  protrude  from  the  case  ;  one  end 
runs  true,  and  to  it  can  be  attached  little  sand-paper  disks  for 
trimming  the  nails,  a  carborundum  disk  for  grinding  off  hardened 
skin,  leather  and  felt  polishing  disks,  &c.  The  other  end  of  the 
shaft  is  slightly  eccentric,  and  can  be  fitted  with  a  rubber  sponge, 
ball,  and  other  applicators,  which  revolving  and  vibratiDg  are 
used  for  massaging  the  skin.  The  apparatus  is  perfectly  safe  in 
the  hands  of  the  most  unskilled  user,  and  is  very  nicely  finished. 
Another  uacful  appliance  supplied  by  the  company  is  the  "Rapid  " 
hot-air  douche,  a  pleasant  and  convenient  means  of  drying  the 
hair  ;  the  motor  takes  very  little  power,  and  the  air  current  can 
be  either  cold  or  hot  as  desired. 

Electric  Advertising'. 

One  of  the  most  attractive  exhibits  at  the  recent  Holland  Park 
Advertising  Exhibition  was  that  of  the  Graham-King  Adveb- 
TISING  Co.,  Ltd.,  of  453-4,  Bank  Chambers,  High  Ilolborn,  W.C. 

This  firm  were  showing  the  "  Auto-Electric  Advertiser,"  a 
machine  for  the  purpose  of  displaying  a  succession  of  posters  or 
printed  matter,  and  comprising  a  casing  of  attractive  design,  with 


switch  is  arranged  for  completing  the  motor  and  lamp  circuits,  as 
necessary. 

Pig.  7  shows  a  machine  for  displaying  32  posters,  but  multiple  ' 
machines  for  exhibiting  a  much  larger  number  are  constructed,  and] 
were  shown  at  the  Exhibition. 

A  brief  outline  of  the  method  of  working  may  be  of  interest. 

In  the  first  place,  the  posters  are  mounted  on  rods  at  top  and' 
bottom,  for  the  purpose  of  being  retained  in  a  guide  or  magazine^ 
which  is  arranged  immediately  below  a  continuously-revolving, 
drum  (fig.  S),  actuated  by  the  small  motor. 

Working  in  conjunction  with  this  drum  are  movable  arms,  which 
lift  the  posters  from  the  magazine  on  to  the  revolving  drum,  which 
carries  them  into  the  position  for  exhibition  opposite  a  glazed 
aperture,  and  at  the  same  time  returns  the  posters  previously  dis- 
played to  the  magazine. 

The  arms  are  directly  operated  by  a  cam  device,  and  sufficient, 
time  is  allowed  between  each  movement  to  permit  the  exhibited 
poster  to  remain  on  view  for  a  predetermined  period.  During  this*, 
interval,  to  provide  illumination  for  night  working,  Striplite  on 
either  Bide  of  the  aperture  is  automatically  switched  on. 

A  series  of  posters  is  place-!  in  the  magazine  alternately  in  the 
correct  exhibiting  position,  and  inverted  and  reversed.  With  eaoh 
change  of  picture  a  pair  of  posters  from  the  back  of  the  magazine 
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a  magazine  to  contain  a  number  of  ordinary  paper  posters  and 
mechanism  adapted  to  present  the  posters  in  turn  behind  a  glaz°d 
aperture  in  the  casing  which  gives  the  exhibited  poster  the 
appearance  of  a  framed  picture. 

The   movement   is   operated    by    a   1/10-n.i*.    motor,    and   night 
illumination   is    provided    by   Oaram    Striplite    lamps.     A    tinie- 


Fig.  8.— Showing  is  outline,  Mechanism  of  Auto-Electric 
Advertiser. 

are  carried  over — (a)  one  to  be  shown,  which  is  correctly  placed, 
and  (b)  behind  it  an  inverted  poster  with  itB  white  back  eo  placed 
as  to  reflect  the  light  through  the  picture  in  front  of  the  window. 

Reference  to  the  diagram  (fig.  8)  will  show  that  the  two  rear 
posters  are  caught  up  in  turn  by  the  arms,  and  that  the  one 
originally  reversed  comes  down  correctly  for  showing,  while  the 
other,  falls  into  the  magazine  in  the  reversed  and  inverted  position, 
and  between  the  poster  on  view  and  that  last  shown.  TT~  • 

The  apparatus  is  started  and  stopped  by  a  switch  actuated  by 
the  clock  shown,  and  is  manufactured  by  Messrs.  Alfred  Graham 
and  Ca.,  of  Crofton  Park,  who  are  well-known  specialists  in  tele- 
phone work. 

Automatic   Street  Lighting. 

An  extremely  interesting  method  has  been  adapted  by  Mr. 
C.  J.  Torn hr,  chief  electrical  engineer  to  Hojlake  U  D  C,  for 
turning  the  electric  street  lamps  on  and  off  at  the  proper  times. 
Obviously  the  "proper  times"  are  those  moments  when  the 
natural  illumination  respectively  falls  below,  or  rises  above,  a 
definite  minimum  value,  and  bear  only  an  approximate  relation  to 
the  calendar  and  the  lime  of  day.  Mr.  Turner,  therefore,  has 
discarded  these  artificial  standards,  and  has  made  use  of  Nature's 
own  phenomena  to  effect  hi*  purpose.  Small  eelonium  cells  have 
long  been  available  on  the  market  in  connection  with  other  appli- 
cations of  electricity  ;  one  of  these  is  mounted  in  a  glass  bulb> 
above  the  electric  lamp,  and  is  connected  to  a  relay  in  a  box  fixed 
at  the  top  of  the  standard,  as  shown  ia  the  accompanying 
illustration,  fig.  9. 

So  long  as  daylight  reigns,  the  resistance  of  the  selenium  cell 
(which  i*  connected  to  the  relay  in  circuit  with  the  street  mains) 
ii  low  enough  to  allow  sufficient  current  (less  than  two  watts)  to 
pass  through  to  operate  the  relay,  which  kjepi  the  lamp  switch 
open ;  but  when  the  lu'ht  fails  the  resistance  of  the  cell 
increases  enormously,  and  the  relay  drops,  switching  the  lamp, 
on.  The  sensitiveness  of  the  device  depends  upon  its  adjust- 
ment ;  it  can  be  made  to  operate  when  a  black  cloud  pisses, 
over  the  sun,  or  to  remain  inactive  until  du-k.  Lighting  the 
lamp  by  simply  covering  the  cell  with  a  hat  i-<  a  simple- 
and  striking  method  of  demonstrating  its  effectiveness.  Th« 
'  cost  of  the  selenium  cell  and  relay  is  quite  Bmall,  and  the  latter, 
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n  the  oaae  of  the  uunpa  experimentally  fitted  it  Qofl&ke,  li 
loused  in  the  Hwitoh-hox  already  provided  on  the  pole.  The 
nurgy  OoaiOmed  iluring  tho  day  in  iiIho  very  small.  On  tho 
thor  hand,  thu  economy  effeoted  l>y  dlipnulllg  with  lamp- 
ijf ht«irn,  and  by  having  tho  lampH  alight  only  when  tiny  arc 
oally   required   (on  moonlight   niglitn    they    do    not  light   up  till 


in  tho  umolax  empty  apnea  round  the  edge  of  tbevaaeL     The 
heating  element  1h  fminoieeil  in  the  oil  lying  at  the  i.ott>. 
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?ig.  '.). — Street  Lamp  Fitted   with  Automatic  Lighter. 

ite)  is  very  considerable.  Steps  are  being-  taken  to  place  the 
pparatus  on  the  market,  when  it  will  no  doubt  be  welcomed  by 
lie  authorities  responsible  for  public  lighting. 

New  Cooking  Apparatus. 

We  recently  mentioned  that  we  had  inspected  the  new  electric 
Doking  apparatus  which  is  being  introduced  by  Messrs.  Venner 
nd  Co.,  and  had  personally  tested  its  performance  from  the 
astronomic  point  of  view  (p.  746).  We  are  now  enabled  to 
?produce  photographs  of  the  utensils  employed  on  that  occasion, 
nd  to  give  some  particulars  of  their  construction. 


Fig.  10.— Venner  Electric  Cooking  Apparatus. 

The  leading  feature  of  the  system  is  the  grill,  for  which  patents 
ave  been,  and  are  being,  obtained  both  at  home  and  abroad.  The 
rill  consists  essentially  of  two  stamped  metal  dishes,  firmly 
ttached  to  one  another  round  their  circumference,  and  containing 
etween  them  a  quantity  of  a  special  kind  of  oil,  having  a  flash 
oint  upwards  of  670°  F.  The  dimensions  are  such  that  the  oil 
Iways  completely  fills  the  space  between  the  bottom  of  the  upper 
ieh  and  the  lower  dish,  while  ample  room  for  expansion  is  provided 


Pig.  11.— Venner  Electric  Kitchen. 

generated  in  the  element  and  imparted  to  the  oil  sets  up  powerful 
convection  currents  in  the  latter,  which  carry  the  heat  up 
to  the  working  surface,  and  thus  raise  the  temperature  of  the 
latter  to  420°  F.  in  about  three  minutes  frcm  switching-on, 
the  loading  of  the  9-in.  diameter  grill  being  400  watts,  and  that  of 
the  13i  X  10-in.  grill  500  watts.  Both  types  of  grill  are  shown 
in  the  illustrations  ;  the  smaller  one  stands  on  legs  with  heat- 
insulating  feet  ;  the  larger  ones  are  let  in  flush  with  the  surface 
of  the  glass-covered  table.  The  oil  has  been  tested  for  over  two 
years  to  provide  against  carbonisation,  and  we  understand  that 
since  the  first  three  months  of  experiment,  no  cooker  of  this  type 
has  ever  broken  down,  even  when  empty  and  overloaded  by  more 
than  50  per  cent.  The  Burface  of  the  iron  dish  is  finished  with  a 
special  black  c  xide,  which  is  practically  proof  againot  rusting, 
and  possesses  the  additional  advantage  of  preventing  the  food 
from  sticking  to  the  dish  when  bread-crumbed  fish  and  other 
specially- coated  viands  are  in  preparation.  Special  attention  has 
been  given  to  the  terminals,  which  are  of  patented  design,  exclud- 
ing the  possibility  of  leakage  of  the  oil  ;  insulation  between  the 
collar  and  the  pin  is  provided  by  a  special  enamel,  having  the 
same  coefficient  of  expansion  as  the  metal  parts.  From  continuous 
observation  of  the  whole  process  of  cookirg  fish,  sausages  and 
omelettes  on  these  grills,  we  formed  the  opinion  that  they  were 
exceedingly  convenient  and  effective. 

A  similar  utensil  iB  the  stewer,  which  is  used  for  deep  frying,  slow 
stewing,  or  rapid  grilling.  One  of  these  is  shown  in  the  illustra- 
tions, covered  with  a  lid.  With  this  a  great  variety  of  diehes  can 
be  cooked  for  a  number  of  persons,  even  on  the  breakfast  or  dining 
table,  without  unpleasant  smell  or  any  other  inconvenience  whatever. 

Joint0,  however,  require  an  oven,  and  this  also  has  been  provided. 
While  taking  only  500  watts,  the  oven  illustrated  will  cock  a  4-lb. 
joint,  rolls  and  bread,  potatoes  and  puddings,  to  perfection,  taking 
about  the  same  time  as  a  gas  cooker  such  as  would  be  installed  in  a 
six-roomed  flat.  The  oven  proper  (fig.  11)  is  a  bright  metal  cylinder, 
with  a  sliding  door  of  novel  and  exceptionally  convenient  design  ; 
this  is  provided  internally  with  brackets  for  shelves.  i;c  ,  and  may 
be  surrounded  by  a  sheet  metal  cover,  with  an  air  space  between,  the 
cover,  as  will  be  seen  (fig.  10),  in  appearance  resembling  the 
customary  type  of  coal  or  gas  oven,  as  a  concession  to  the  prejudices 
of  the  house-wife  or  domestic  servant.  The  outer  cover  has  a 
hinged  lid,  which,  when  raised,  discloses  the  lid  of  the  oven  proper ; 
this  can  be  removed,  a  steamer  being  fitted  in  its  place,  10  that 
both  meat  and  vegetables  can  be  cooked  simultaneously. 

Ovens  of  larger  dimensions  are  made,  loaded  up  to  1,3C0  watts, 
on  similar  lines,  and  still  larger  sizes  can  be  budt  to  suit  the 
requirements  of  restaurants.  The  outfit  illustrated  in  fig.  11  is 
easily  capable  of  cooking  a  full-course  dinner  for  a  table  of  12  to 
1(>  persons. 

One  of  the  great  advantages  of  the  Venner  system  is  derived 
from  its  essential  feature — the  immersion  of  the  elements  in  oil. 
Owing  to  this  fact,  the  elements  can  never  be  over- heated,  and  are 
therefore  indestructible.  Moreover,  the  oil  is  a  most  efficient 
vehicle  for  conveying  the  heat  from  the  element  to  the  cooking 
surface,  without  fear  of  burning  the  food  ;  fish  is  beautifully 
browned,  and  an  omelette  brought  to  a  most  attractive  com- 
plexion. It  appears,  too.  from  evidence  laid  before  us,  that  the 
apparatus  consumes  a  minimum  amount  of  energy  when  in  use 
regularly  for  family  cooking  over  a  period  of  many  months.  Mr. 
Venner  is  to  be  congratulated  on  bringing  his  invention  op  to  a 
high  degree  of  perfection,  and  we  trust  that  his  work  will 
con'ribute  materially  to  the  popularising  of  electric  cookirg. 
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NEW    PATENTS    APPLIED    FOR.     1914. 

(NOT  YET   PUBLISHED.) 
Compiled    expressly    (or    this   journal    by    Minna.    W.    P.    Thompson    &    Co 
t«.r,ca      Patent    Agenta.    285,    High     Holborn.    London,    W.C.,    and    .J 
Liverpool  and  Bradford,  lo  whom  all  inquiries  should  be  sddressed 

2_10.3i0.     "  Electrical   apparatus   for   stopping   trains."     B.    II.   Thrupp.     April 

10,364  "  Automatic  impulse  transmitters."  II  IYinni  nstifiii  Aortl  07,1, 
(Convention  date,  April  £lh.  1913.  Uniled  Stales)  tcompUte)'  *""'  -'*■ 
J?'\^  " ^parking-plugs  or  the  like."  H.  G.  LoNCMRD,  W.  W.  LovcrORD 
and  W.  A    (  lark,   trading  as  Sphinx  Manufacturing  Co.     April  27th 

10.3N>  "  1  am  ring  for  the  interrupter  of  electric  ignition  devices"  R 
MF.nn  of).     April  27,h.     (Convention  date,   March^H,   1914. "German?)! 

fTS^SSS^jST    <"«"     r.    W.    Strat- 
10.387.     "  Electric    incandescence    lamps"      A      lln.LER.      April    27th       (Con- 
vention   date,    AprU    25th,    1913.    France)!      (Complete).  l 

f5'   i'J,?T*}lh     fl"'lric-bmP    supports."      A.     Fornandkr    and    W.     R. 

*•      AP™    _,th.      (Convention    date,    August    5th,    1913,    United    States). 

L^pri/I  IDAvtrsandA.  Gallenkamp  &  Co.. 

P  ,!?»«'       "i   IV;'P-'J'"<-nt         riu-t.rs."  H.         AroN.         ELEhTRICITATSZAIILERFABRlK 

II.     April  27th;     (Convention  date,  October  24th,  1913,  Germany.)     (Com- 

10.435.    "  Electric   railway   signalling."     A.   J.   Downes.     April  28th. 

10.440.     "  Electric  cables."     R.  R.  Stell.    April  28th. 

10,445.     "  Current  motors."     M.   M.  Cook.     April  28th.     (Complete). 

10,468.     "  Thermo-electric   generators."     P.    Ferra.     April   28th. 
R10;£L,"l^nneC,Ang"dAevi?,°  L°JjhQ  leads  from  Potable  secondary  batteries." 
Mar     "Vl,    hiQriT   r°-         PV'    7r^'h-    .W0"    <°    7,686/14.      Convention    date, 
Mann  J4th,  1914,  Germany).     (Complete). 

1  1V80i^,"  «'ectr0;me-<;h^m'i;:'1  ««ti»g-*ear  for  internal-combustion  engines." 
(Comlete)  "  (Convention    date,    May    22nd,    1913,    France). 

oe??'493;-  "  Rotar-v   transformers."     Siemens    Schuckertwerke  G.m.b.H.     April 
28th.      (Convention    date,    April    29th,    1913,    Germany).      (Complete). 
p  10,V1°V   "  E'«tric  relay."    W.  K.  Sykes  Interlocking  Sicnal  Co.,  Ltd.,  and 
R    \\.    I  arrant.     April  28th.     (Complete).  ' 

10.505  "Dynamo-electric  machines;  regulating-device  for  giving  auto- 
matically varying  outputs  at  constant  pressure  under  varying  speeds."  W.  S. 
JKAL.     April   .8th. 

F10Ms}',,J'Thrn',''oilp.para^s  for.  limiting  the  charge  of  accumulators." 
I-  MOUTJN.  April  28th.  (Convention  date,  September  13th,  1913,  France) 
(Complete).  ' 

10,516.  "  Electric  safety  control  apparatus  for  steam  engines  and  other 
prime  movers."    R.  Campbell.     April  28th.     (Complete). 

10.523.  "  Mercury-vapour  lamps."  W.  A.  A.  Steinmann.  April  28th.  (Con- 
vention  date,   April  29th,  1913,   France).     (Complete).  ( 

ii?,S8l"  ''E'c"ric,Jnotor,c"n"'ol.  systems."  Brit.sh  Thomson  Houston  Co., 
Ltd.     April  28th.     (General  Electric  Co.,  United  States). 

10.532.  "Alternating-current   track  signalling."     B.   H.    Peter.     April   28th. 

10.533.  "  Alternating-current  track  signalling."  IJ.  H.  Peter.  April  28th. 
PET«RM'Ai>rif1|8thiCalIy^>Perated  P°'nt  °f  S'gna'  actuatin6  mechanism."    B.  H. 

10.548.  "  Electrical  coupling-devices."    G.  St.  John  Day.     April  29th. 

10.549.  "  Relays  connected  with  electric  signalling  in  mines  and  the  like." 
H.  Davies.     April  29th. 

10,562.  "  Alternating-direct  current-converter  also  applicable  as  double 
current  generator  for  generating  direct  current  and   alternating  current  at  the 

STVmTc  }';"\  LA?rE"  ,-\CouR-  APril  29th.  (Convention  date,  April 
30ih,    1913,   Sweden).      (Complete). 

10,610.     "  Electric  switches  and  the  like."     A.   R.  Muller.     April  29th. 

10.616.     "Galvanic   cells."      E.    Achenbacii.      April    29th.      (Complete.) 

10,619.  "  Electrical  system  for  transferring  cars."  T.  F.  Mullanev.  April 
— -  'if,.     (Complete.)  v 

10,623.  "Automatic  electric  controlling-devices."  A.  H.  Curtis,  A  H 
MAOKLBY  &   Igranic   Electric  Co.,   Ltd.     April  30th.     (Addition   to  27,563/12) 

(Complete  ,)  '        ' 

B.     "  Frogs    used    in    connection    with    electrically-driven    tramcars."     C 
April  30th. 

10,655.  "  Plug-and-socket  connections  for  electric  circuits."  H.  Lucas  and 
F.  Jenkins.     April  30th. 

10.674.  "  Protecting-device  on  electric  miners'  lamps."  W.  Rossow 
April  30th.     (Convention  date,  July   14th,   1913,  Germany.)     (Complete.) 

i  i.  "  Interrupter  for  the  electric  ignition  of  internal-combustion  engines." 
Robert  Bosch  (Firm  of).  April  30th.  (Convention  date,  March  5th,  1914  Ger- 
many.    (Complete.) 

10.695.  "  Detachable  electric  cable  junctions."     H.   D.  Marr.     April  30th. 

10.696.  "  Magnetic  separators  for  separating  metals  from  granular  pulveru- 
lent and  like  substances."     H.   I).   Maur.     April  30th. 

10.697.  "Spark  gaps  for  radio-telegraphy  and  radio-telephony."  W.  T. 
DlTOHAM.     April  30th.  V        ' 

10,707.  "  Time  alternate-current  meters."  Compagnie  Pour  la  Fabrication 
DE3  Compteurs  et  Materiel  d'Isines  A  Gaz.  April  30th.  (Convention  date, 
July  8th,  1913,  France.)     (Complete.) 

10,716.  "  Printing-telegraph  receivers."  A.  F.  Dixon.  April  30th.  (Conven- 
tion date,   October   14th,    1913,    United   States.)      (Complete.) 

10,727.     "  Electric  storage  of  variable  power  "     W.   P,   Perry.     May  1st. 
iiic    regulator."     E.    O.    Persson.      May   1st. 

10,733.  "  Electric-light  switches  shining  in  the  dark."  G.  S.  S.  D.  CERDA. 
May  1st.     (Convention  date,  June  5th,   1913,   Italy.)     (Complete.) 

10,742.    "  Electro-magnetic    train  m    or    electric    trains."       J. 

Dana.    May  1st. 

10,770.     "  Electric    on  "      M.    [!.    Cooper.      May    1st.      (Divided 

application  on  20.502/13      Septembei    11th.) 

10,775.     "  Telegraph    transmitting   apparatus."     S.   Lvle.     May  1st. 

10,788.  "  Electric  signalling."  A.  Orling  and  Orling's  Telegraph  Instru- 
ments Syndicate,  Ltd.    May  l-r. 

10.794.    "Duplex  telegraphy."     I".  Ryan  and  Eastern  Telegraph  Co.,  Ltd. 

10,807.     "  Ti  niTRic   Co.,    Ltd.     May    1st. 

I  Franklin  Tuthill  Woodward,  Belgium 

10,822.  "  Operations  on  alternating  or  direct-current  distributing  systems." 
A.  G.  CoLLrS  and  Cromiton  &  Co  .  Ltd.     May  2nd. 

apparatus  "     Chalmers  Penfield  Wells. 
(Convention  date,  July  9th,    WIS,    :  )      (Complete.) 

10,848.  "Automatic  electro-magnetic  lock  for  railway  carriage  doors."  II. 
M     INORAM.     May  2nd. 

phona    systems."      II. 
II.  T.   M<  N'eai.e.     May  2nd. 
10.868     "Electrical    condensers    and    tie  inufacture    there 

G     Giles      Maj    2nd.     (Convention   date,   July  3rd,   1913,   Switzerland.     (Corn- 


Is. 


Cla°rk,'    Meylna  '  """'   '"   'U'"k~  docks'   n'olors'   and  lh*  '»<«■" 
10,885.     "  Electro-deposition  of  iron."     S.   O.   Cowper-Coles.     May   »nd 

Co^.fcrMay8ndf    me'a"iC    "    °*her    "***    *i,h    m6*l 

ting   metallic  or  other  surfaces  with    metals."     S.  O.   CowpJ 

-,n!|0,.?r,8„l  ','  EI(*,r°,ytic  P/ocess  and   apparatus   for   the  production  of  tin  plate] 
and  tin-plate  substitutes.1'     S.  O.  Cowper-Coles.     May  2nd  ~ 

S.1o'88Cow;EPRr-ctVS°%1ay'i2n„dP'ate   ^    ""^   SUbSli,U,<;S   b'   *«**] 
10,890.     "  Electro-plating  metallic  sheets."     S.  O.  Cowper-Coles.     May  2nd 
M«2  oHfj    "/! 5lcc,rical    cond,,nsers    and    !he    manufacture    thereof."      G.    GlLES 
May  2nd.     (Convention  date,   May  29th,   1913,   Switzerland.)     (Complete) 
apparatus."     L.   J.  j.   Van   der  Hoorn  &   S 

10,899.     "  Dynamo-electric  machines."    A.  Rolfe.     May  2nd. 


PUBLISHED    SPECIFICATIONS. 


Copies    of    any    ol    th«    Specificatie 

of   Messrs.    W.    P.   Thomson   4   Co,  !B57'Hl^BHo"bornrVc..TnoJ1 


in    the    following    list    may    b.    obtained' 
— "."""    i"U  •*■»*"?*"*"?"    ™   Co"   285>    Hi8n    Holborr     * 
Liverpool  and  Bradford;    price,  post  free,  9d.  (in  stamps). 


1913. 

1,222.     Field  Magnets.     A.  Rolfe.     January  15th. 

5,938.     Telecraphones.     T.   McKenna.     (Fankhauscr.)     March  10th. 

8,679  Starting  and  Igniting  Systems  tor  the  Engines  of  Motor  Vehicles- 
K    Varley.    April  12th. 

8,792.  Electrical  Installation  for  use  of  Motor  Vehicles  driven  b«i 
Internal  Combustion  Engines.     E.  V.  Hartford  and  L.  Mastrangel.    April  14th!l 

8,831.    Telephone  Exchange  Systems.     E.  R.  Corwin.     April  15th. 

8,968.  Arc  Lamps  for  Projection  Apparatus.  T.  F.  Bryen,  E  A  GoldineJ 
and  H.  J.  Pearce.    April  16th. 

9,094.     Brush    Holders   of   Dynamo-electric    Machines  and   other    Eli 
Machinery.     W.  White  and  T.  H.  Bacon.    April  17th. 

9,100.  Cut-outs  for  Electrical  Instruments,  Glow  Lamps  and  the  like 
A.  J.  Downes  and  J.  Venning.    April  17. h. 

9,212.     Enclosed  Electric  Switches.    V.  Hope  and  E.  Thomas.     April  19th, 

9.260.  Variable-speed  Dynamo-electric  Machines.  L.  J.  Hunt  and  Sandv-1 
croit,  Ltd.     April  19th.  3 

9.261.  Alternating  Current  Dynamo-electric  Machines  adapted  tor- 
Synchronous  Working.     L.  J.  Hunt  and  Sandycroft,  Ltd.     April  19th. 

9,893.  Electrically-operated  Drill  of  the  Percussion  Type  T  F  Wall 
April  28th. 

9,904.    Loud  Sound-reproducing  Telephone.    W.  E.  Jennings.  April  28th. 

10,460.     Machines  for  Reproducing   Patterns,   Pictures,   or  the  like  with' 
the   aid   of    Electric   Current.     A.    G.    Bloxam.      (Ocstcrreichische.   Siemens- 
Schuckertwerke  &  Regal  Patente  Ges.)     May  3rd. 

12,809.  Generators  for  High-frequency  Currents.  E.  Girardeau.  June 
2nd.     (June  3rd,  1912.) 

14,049.  Electrical  Driving  of  Reciprocating  Machinery.  British  Thomson- 
Houston  Co.  and  G.  M.  Brown.     June  17th. 

14,487.  Circuit  Arrangements  for  Automatic  and  Semi-Automatic  Tele- 
phone Systems.       Siemens  &  Halske  Akt.  Ges.     June  23rd.     (July  22nd,  1912.)< 

17,562.  Variable  Electric  Resistance  Device  for  use  in  Microphones  and 
for  like  purposes.  W.  P.  Thompson.  (Soc.  Anon,  des  Tclegraphcs  Edourd 
Belin.)     July  31st. 

18,663.  Electric  Transformers.  British  Thomson-Houston  Co.  (General*' 
I  lectric  Co.).    August  16th. 

22,943.  Calling  and  Contact-actuating  Relays  for  Weak  Undulating- 
Currents.     R.    Haddan     (Reineke).     October  10th. 

24.130.  Electric  Candle  Lamp.  H.  Garde.  October  24th.  (Divided  Appli- 
cation on  24,971/12.     April  30th,  1913.) 

24,347.     Process     of     Heating     Electrical     Furnaces,     more     particulars 
applicable   to   the    Manufacture   of  Aluminium    Nitride.     Soc.    Gencrale   de»] 
Nitrures.     October  27th.     (December  14th,  1912.) 

25,591.  Duplex  and  like  Telecrapiiy.  Eastern  Telegraph  Co.,  and  F.  Ryan.  1 
November  8th. 

26,358.  Automatic  Signalling-devices  for  Road  Vehicles.  P.  C.  Johnson. 
November  17th. 

27,175.     Radio-telegraph    Stations.      W.    P.    Mcllersh-Jackson    (Signal 
November  25th. 

28,707.  Rear  End  Signals  for  Vehicles.  C.  F.  Marston  and  F.  C.  Kelly. 
December  12th. 

29,049.  Circuit  Arrangements  for  Telephone  Systems.  Siemens  4  Halske- 
Akt.   Ges.      December    16th.      (December   18th,   1912.     Addition   to    12.651    1 

29,259.  Method  of  Protecting  the  Electrodes  in  Electric  Arc  Furnaces. 
J.    I.   Bronn   and    W.    Schemmann.      December   18th.      (December    18ih,    1912). 

29,864.  Call  Registering  Telephone.  F.  D.  Fader,  J.  Tibb  and  J.  W..1 
Tibb.      December   29th. 


1914. 


119.  Starting  and  Ignition  Systems  of  Internal-combustion  Engines  used- 
on  Motor  Vehicles.  R.  Varley.  January  2nd.  (Divided  Application  on  No. 
8,679/13.     April  12th). 

1,792.  Circuit  Arrangements  for  TELEPHONE  Systems.  Siemens  &  Halske 
Akt.  Ges.     January  22nd.     (January  25th,   1913.     Addition   to  22,013/10). 

Suspension  and  Tension  Arrangements  for  Electric  rRonuv  vVnaa] 
or  Contact  Lines.  Siemens-Schuckerlwerke  Ges.  February  21st.  (March  20lh, 
1913.) 

5,505.  Electric  Regulating  Switches.  L,  Miller  and  L.  Boothman.  March' 
4th.     (Divided   Application  on  6,371/13.     September   13th). 


An  Electrical  Hospital. — Though  established  only  a- 
year,  the  Nottingham  electrical  hospital  has  abundantly  justified 
its  existence,  and  an  excellent  record  of  work  was  reported  at  the 
annual  meeting  last  week.  Dr.  Bolton  (hon.  medical  officer)  stated 
that  Nottingham  was  the  pioneer  city  in  establishing  such  a 
hospital  for  the  poor.  Since  the  date  of  the  opening  260  patients 
had  presented  themselves  for  advice  or  treatment,  and  many  of 
them  were  deeply  grateful  for  the  benefit  received.  The  less 
chronic  the  disease  the  better  had  the  results  been.  Many  of  the- 
patients  expected  apparently  to  be  cured  by  electricity  at  one 
sitting,  or  at  most  by  five  or  six  treatments,  and  failing  in  this, 
they  ceased  to  attend.  This  was  much  to  be  reeretted,  for  elec- 
tricity would  produce  excellent  results  only  on  those  who  persevered 
in  the  treatment. 
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"  Thk  Council  have  to  report  that  the  Industrial  Committee 
has  been  dissolved."  I  n  these  words  wc  read  the  epitaph 
of  a  notable  experiment,  which  unfortunately  has 
resulted  in  failure.  The  Industrial  Committee  was  one  of 
the  first-fruits  of  the  Broader  Policy  which  took  its  riie 
under  the  Ferranti  regime,  when  the  Institution  shook  itself 
together  and  appeared  to  be  about  to  do  something.  It 
was  "  framed  so  as  to  secure  the  widest  representation  of 
the  industry,  and  with  a  view  to  the  accomplishment  of 
effective  work  by  utilising  the  organisation  and  influence 
of  the  Institution."  Fourteen  meetings  were  held  during 
the  12  months  of  the  Committee's  brief  existence  ;  and 
then,  finding  that  the  Council  was  unsympathetic,  the  Com- 
mittee declared  its  unanimous  opinion  that  it  was  "  not  only 
desirable,  but  of  importance  to  the  electrical  industry,  that 
an  organisation  should  exist  which  is  capable  of  protecting 
and  promoting  the  legislative  and  industrial  interests  of  the 
industry  " — what  a  satire  on  the  Institution  ! — and  that 
the  constitution  and  powers  of  the  Industrial  Committee 
were  not  such  as  to  enable  it  to  perform  useful  work.  The 
Committee  desired  to  ascertain  whether  the  Council  would 
entrust  it  with  the  necessary  powers  and  authority  to  do 
such  work,  or  whether  the  Council  considered  that  industrial 
questions  came  within  the  province  of  the  Institution.  And 
then  the  Council,  without  replying  to  the  latter  question, 
applied  the  extinguisher. 

Incidentally,  the  Council,  apropos  of  nothing  in  particular, 
took  the  opportunity  to  point  out  "  the  grave  difficulties 
which  arise  if  questions  are  dealt  with  which  involve 
matters  of  a  political  character  or  in  regard  to  which  the 
interests  of  various  sections  of  the  membership  may  be  in 
conflict,"  and  concluded  with  protestations  of  its  devotion  to 
the  interests  of  the  industry  and  of  its  impartiality  towards 
all  sections  of  it. 

We  must  confess  to  keen  disappointment  at  this  futile 
ending  to  the  high  hopes  that  were  entertained  when  the 
Council  appeared  to  have  shaken  off  its  lethargy. 
For  is  it  not  the  end  ?  Note  well  that  the  Committee  was 
framed  to  secure  the  widest  representation  of  the  industry.  It 
follows,  therefore,  that  the  industry,  through  its  representa- 
tives, recognised  and  chosen  as  such  by  the  Council,  has 
found  the  Council  unable  or  disinclined  to  act  in  co- 
operation with  it ;  not  a  single  item  of  the  major 
propositions  placed  by  it  before  the  Council  has  received 
the  approval  of  the  latter. 

So  far  as  we  have  been  able  to  ascertain  the  facts  regarding 
the  inner  working  of  the  Committee,  the  policy  adopted  by 
it,  on  the  initiative  of  the  chairman,  was  to  attack  one 
problem,  and  one  only,  in  the  first  instance,  and  to  carry 
that  matter  through  to  a  finish  before  attempting  any  other 
task.  The  subject  considered  to  be  of  the  most  pressing 
urgency,  as  affecting  not  only  the  parties  themselves,  but 
also  the  whole  industry,  was  the  long-standing  dispute 
between  the  municipal  supply  engineers  and  the  con- 
tractors.   After  many  meetings  with  the  representatives  of 
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the  bcxiiei  concerned,  involving  the  expenditure  of  much 
time  and  labour,  a  compromise  was  agreed  upon,  and  the 
Committee  reported  accordingly  to  the  Council.  The  latter, 
however,  observing  that  the  terms  of  the  agreement  alluded 
to  such  sordid  derails  as  the  payment  of  trade  discounts, 
declined  to  associate  itself  with  the  arrangement  on  the 
ground  that  it  was  undignified  to  deal  with  money  matters. 
The  negotiations  were  thus  abruptly  ended,  and  a 
magnificent  opportunity  of  healing  an  industrial  dispute 
was  sacrificed  to  the  "  dignity  "  of  the  Council. 

The  Committee,  though  rebuffed  and  grievously  dis- 
appointed, did  not  lose  heart,  but  turned  its  attention  to  the 
relations  of  the  Chicago  Underwriters'  Testing  Laboratories 
to  our  trade  with  Canada.  (As  a  digression  at  this  point, 
we  may  remark  that  Mr.  Dana  Pierce,  Chief  Elec- 
trical Engineer  of  the  Chicago  Laboratories,  is  at  present 
in  this  country  for  the  purpose  of  ascertaining  from  British 
manufacturers  wherein  they  regard  themselves  as  unfairly 
treated  by  the  Code,  and  of  discussing  specific  points, 
in  the  hope  that  by  compromise  the  elimination  of  grounds 
for  objection  may  be  effected.)  The  subject  was  investigated, 
and  after  correspondence  with  British  and  Canadian  authori- 
ties, the  Committee  decided  that  a  similar  testing  institution 
was  needed  in  this  country,  to  deal  not  only  with  exports, 
but  also  with  electrical  apparatus  and  accessories  for  home 
use.  A  scheme  with  this  end  in  view  was  formulated  and 
submitted  to  the  Council,  but  the  latter  regarded  the 
proposal  as  having  a  "  political "  tendency,  and  on  that 
ground  refused  to  support  it.  The  matter,  therefore,  was 
dropped,  and  the  ultimate  dissolution  of  the  Committee 
became  a  foregone  conclusion.  Our  sympathies  are  with 
the  gentlemen  who,  in  the  hope  of  benefiting  the  industry, 
gave  freely  of  their  valuable  time  and  thought,  all  to  no 
purpose  but  to  demonstrate  the  fact  that  the  Council's 
present  attitude  towards  "  industry "  differs  radically 
from  that  adopted  by  Dr.  Ferranti,  who  laboured  to  drive 
home  the  realisation  that  times  had  changed,  and  to 
galvanise  the  Institution  of  Electrical  Engineers  into 
renewed  activity,  so  that  it  might  take  its  rightful  place 
at  the  head  not  only  of  the  electrical  engineering  pro- 
fession, but  also  of  the  electrical  industry  of  this  country. 

The  personnel  of  the  Committee  was  published  in 
our  issue  of  November  22nd,  1912 ;  it  was,  in  fact, 
announced  by  Dr.  Ferranti,  the  originator  of  the  new 
forward  policy  of  the  Institution,  as  the  last  act  of 
his  two  years'  presidency.  The  members  numbered  26, 
including  the  new  president,  Mr.  Duddell,  and  the 
chairman,  Mr.  Hugo  Hirst,  and  other  well-known  gentle- 
men, and  may  be  classified  approximately  as  representing 
the  following  interests  :— Manufacturers,  11  ;  public  com- 
panies, 7  ;  consulting  engineers,  4  ;  municipal  under- 
takings, 3  ;  contractors,  1. 

A  natural  consequence  of  the  appointment  of  the 
Committee  was  the  voluntary  dissolution  of  the  "  Com- 
mittee for  the  Protection  of  Electrical  Interests,"  which  we 
recorded  in  our  issue  of  January  3rd,  1913.  It  was 
expressly  stated  that  the  work  of  this  body  had  been  handed 
over  to  the  Industrial  Committee,  which  also  undertook 
that  of  the  Parliamentary  Committee  of  the  I.E.E. 

Is  it  conceivable  that  a  committee  including  such  men  as 
Duddell,  Ferranti,  Hirst,  Siemens,  Merz,  Stanley — to  name 
but  a  few — put  forward  proposals  which  invariably  were 
unworthy  of  the  attention  of  the  Council,  or  hopelessly 
beyond  the  scope  of  its  functions  as  representing  the  elec- 
trical engineering  industry  of  this  country  ?  We  should 
have  thought  that  a  Committee  thus  constituted  could  be 
counted  upon  to  weigh  well  its  proposals  and  put  forward 
no  scheme  unsuitable  fcr  the  consideration  and  support  of  the 
Council.  If  this  be  granted,  why  has  the  Council  adopted 
this  non  possvmut  attitude,  and  how  does  it  square  its 
present  line  of  inaction  with  the  bold  progressive  policy  to 
which  it  6tood  committed  two  years  ago  ?  Above  all,  if 
inaction  is  to  be  its  future  policy,  how  will  it  justify  the 
campaign  in  which  it  was  then  engaged,  for  the  purpose 
of  increasing  the  membership  and  securing  funds  to  carry 
out  numerous  reforms  ? 

The  tendency  to  form  external  Associations  for  the  purpose 
of  carrying  out  work  that  should  be  done  by  the  leading  body, 
and  could  be  done  by  it  with  vastly  greater  efficiency,  is 
still  in  existence  ;  two  new  Associations  have  recently  been 


formed  to  protect  the  interests  of  electrical  engineers.  The 
"Committee  for  the  Protection  of  Electrical  Interests", 
resigned  in  favour  of  the  Industrial  Committee,  which  also 
swallowed  up  the  Parliamentary  Committee  of  the  I.E.E. , 
and  now  is  dead.  Is  the  industry  going  to  leave  it  at  that  ? 
It  is  not  likely.  The  Institution,  after  a  spurt  which  revived 
the  hopes  of  its  supporters  and  members,  appears  to  have 
exhausted  its  fleeting  energy.  There  is  reason  to  fear  that  the 
Council  is  drifting  back  into  the  condition  of  a  purely  academic 
and  scientific  body  without  an  industrial  backbone  ;  a  body 
to  which  the  idea  of  trade  and  shopkeeping  is  in  the  last 
degree  distasteful.  We  live  by  trade,  however,  and  without 
trade  we  cannot  even  be  scientific.  All  are  agreed  that 
industry  cannot  thrive  without  the  aid  of  science  ;  but  it 
should  not  be  forgotten  that  the  advancement  of  science  is 
equally  dependent  upon  the  prosperity  of  industry,  and  the 
Council  will  commit  a  very  grave  error  if  it  attempts  to 
ignore  these  facts  for  the  sake  of  a  musty  tradition. 

Many  questions  of  urgency  and  importance  in  the  elec- 
trical industry  are  pressing  for  solution,  and  new  ones  are 
continually  arising  ;  pending  their  settlement  the  develop- 
ment of  the  electrical  industry  in  this  country  is  retarded. 
Twenty  or  thirty  years  ago  the  electrical  industry  was 
mainly  concentrated  in  or  near  London,  and  was  controlled 
by  a  number  of  great  engineers,  who  worthily  occupied  the 
presidential  chair  ;  there  were  no  really  great  businesses  and 
no  very  prominent  commercial  leaders  in  those  days.  But 
now,  as  Dr.  Ferranti  has  pointed  out,  the  conditions  are 
very  different ;  the  industry  has  grown,  and  has  completely 
changed  its  character,  being  now  in  the  hands  of  business 
men  as  distinguished  from  the  engineers,  men  to  whom  the 
younger  generation  look  as  the  arbiters  of  their  future. 
The  Articles ,  of  Association  were  altered  in  1912, 
inter  alia,  expressly  to  admit  such  men.  The  Council 
of  the  Institution,  however,  with  the  traditions  of  the 
past  around  it,  endeavours  to  continue  to  act  as  though 
the  old  conditions  still  obtained,  and  appears  to  regard 
business,  trade,  &c,  as  undignified  matters,  unworthy 
of  its  attention  as  a  Council.  Ferranti,  as  a  celebrated 
engineer,  was  able  for  a  time  to  induce  the  Council  to 
profess  allegiance  to  the  policy  of  industrial  progress,  but 
since  he  left  the  presidential  chair  his  influence  has  waned, 
and  the  extinction  of  the  Industrial  Committee  appears  to 
mark  the  end  of  the  "  broader  policy."  The  Industrial 
Committee  was  undoubtedly  in  the  right  when  it  declared 
that  there  was  a  need  for  an  organisation  capable  of  pro- 
tecting and  promoting  the  legislative  and  industrial 
interests  of  the  industry,  and  if  the  Institution  cannot,  or 
will  not,  take  the  lead,  another  body  will  doubtless  be 
formed  to  occupy  that  position.  A  somewhat  similar  situa- 
tion arose  in  the  United  States,  with  the  result  that  last 
year  the  "  Society  for  Electrical  Development "  was  formed, 
with  a  fund  of  £40,000,  to  educate  the  public  in  the  possi- 
bilities of  electrical  applications,  and  the  membership  in 
February  last  was  already  1,300.  We  have  referred  to  its 
formation  on  several  occasions,  and  in  our  issue  of  December 
26th,  1913,  we  fully  explained  its  objects  and  organisation. 
Such  a  society  is  wanted  here.  The  centre  of  gravity  of  the 
electrical  engineering  industry  has  shifted  from  the  scientific 
to  the  commercial  side,  and  the  leaders  of  commerce  are  not 
the  men  to  let  the  matter  rest  where  it  is.  The  outcome 
will  be  precisely  that  foretold  by  Dr.  Ferranti  in  1911 — 
namely,  that  if  the  Institution  did  not  wake  up,  and  look 
after  all  electrical  interests,  it  would  degenerate  into  a 
technical  debating  society. 

In  closing  our  comments,  we  cannot  refrain  from  direct- 
ing attention  to  the  weakness  of  the  penultimate  paragraph 
of  the  Council's  report  on  this  subject,  which  we  have  quoted 
above.  "  ( I  rave  difficulties  "  arise — what  are  difficulties  made 
for  but  to  be  overcome  ?  The  Council  dare  not  even  touch 
questions  which  some  of  its  members  regard  as  "  political  " 
— but  cannot  they  distinguish  between  party  politics  (for 
which  we  share  their  dislike)  and  the  "  art  of  government  " 
which  is  the  true  politics  in  which  every  citizen  is  con- 
cerned ?  Again,  what  can  we  say  of  a  Council  which  dare 
not  meddle  with  matters  "  in  regard  to  which  the  interests 
of  various  sections  of  the  membership  may  be  in  conflict "  ? 
Surely  it  is  the  function  of  the  Council  to  reconcile  those 
interests,  not  to  neglect  them  for  want  of  courage.  The 
policy  of  laissez-faire  commands  no  man's  admiration. 
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A    (iKRMAN    ELECTRICAL    AUTHORITY 
ON    CURRENT    PROBLEMS. 


A  CUERTAID  amount  of  interest  will  probably  be  manifested  in 
a  report  of  an  interview  which  a  representative  of  the 
Wirliner  Tageblatl  had  at  the  beginning  of  May  wit.li  Ben 
Emil  Rathenau,  who  is  one  of  the  directors  of  the  A.E.G,, 
of  Berlin,  in  regard  to  questions  pending  in  the  (ierman 
electrical  industry,  and  also  in  relation  to  that  company  in 
particular. 

The  first  point  to  receive  attention  was  that  appertaining 
to  the  state  of  trade.  On  this  subject  the  director  is 
inclined  to  think  that  the  bottom  level  of  the  general 
depression  in  Germany  has  now  been  reached,  if  it  has  not 
already  been  passed  ;  the  electrical  industry  has  not  remained 
untouched  by  the  decline,  but  there  is  no  perceptible 
retrogression  in  the  degree  of  activity.  This  is  so  because 
instead  of  being  hampered  by  the  economic  stagnation 
electrical  works  and  improvements  in  industrial  establish- 
ments are  sometimes  assisted  by  such  conditions,  as  manu- 
facturers, faced  with  reduced  profits,  endeavour  to  effect 
economies  in  the  cost  of  production,  which  can  best  be  done 
by  the  increased  use  of  electricity.  In  addition,  a  large  number 
of  great  industrial  enterprises  have  been  equipped  with  the 
latest  technical  methods  in  recent  years,  whilst  the  erection 
of  large  power  stations  has  also  assured  the  electrical 
industry  of  an  abundance  of  work.  Nevertheless,  the  course 
of  business  in  the  electrical  industry  has  become  quieter, 
the  impetuous  upward  movement  which  existed  until  last 
year  having  slowed  down.  In  the  case  of  the  A.E.G.  in 
particular,  the  present  activity  in  normal  business  is  about 
the  same  as  in  the  corresponding  period  of  1913,  but  a 
considerable  increase  has  to  be  recorded  if  the  orders 
are  included  which  relate  to  the  High-speed  Railway  Co.  for 
Berlin,  which  has  been  formed  by  the  company.  The 
reduction  in  the  number  of  workmen  employed  in 
recent  months  is  solely  due  to  the  adoption  of  more 
modern  labour-saving  methods  applied  through  specially 
constructed  machinery.  The  new  schemes  of  extension, 
for  which  sites  have  already  been  secured,  have  merely  been 
postponed  until  better  times  arrive,  and  a  certain  quietness 
also  prevails  in  regard  to  the  undertaking  of  important 
technical  experiments.  But  such  pauses  are  by  no  means 
prejudicial  to  development  ;  they  are,  indeed,  requisite  for 
the  purpose  of  establishing  internal  order. 

llerr  Rathenau  declared  that  the  company  had  succeeded 
in  manufacturing  lamps  having  a  consumption  of  half  a  watt 
per  candle  not  only  in  sizes  of  200  C.P.,  but  also  for  small 
powers  down  to  50  c.p.,  and  even  25  c.p.,  rendering  their 
use  possible  for  the  lighting  of  ordinary  rooms.  He  is 
doubtful  whether  the  gas  interests  will  be  able  to  overtake 
this  advance  in  electric  lighting  ;  in  any  case  with  the  new 
types,  the  electric  light  will  become  indisputably  the 
cheapest  source  of  light.  The  consumption  of  energy  will 
be  reduced  to  such  a  small  amount  that  the  supply  for 
lighting  purposes  will  play  a  still  smaller  part  in 
generating  stations  in  the  future,  and  the  decrease  in  this 
department  will  only  be  equalised  by  the  greater  use  of 
electrical  energy  for  power  purposes ;  the  latter  again  will  only 
be  possible  by  a  considerable  cheapening  of  the  charges  for 
supply.  In  this  connection  Herr  Rathenau  expressed  the 
opinion  that  very  cheap  energy  for  power  purposes  can  only 
be  produced  in  works  of  a  size  far  in  excess  of  the  largest 
stations  at  present  existing  in  Germany.  The  total  con- 
sumption in  Berlin  now  amounts  to  about  300,000,000 
K\v.-hours  per  annum,  whereas  it  is  probable  that  twice  this 
quantity  will  be  used  by  the  Prussian  State  Railway  authori- 
ties in  the  operation  of  full  regular  traffic  on  the  small  main- 
line section  between  Dessau  and  Bitterfeld.  It  is  conse- 
quently entirely  natural  that  the  Prussian  State,  especially 
in  connection  with  a  progressive  conversion  of  main  lines, 
will  have  to  erect  power  stations  which  will  greatly  exceed 
the  capacity  of  the  largest  local  works  and  overland 
central  stations.  As  the  cost  of  production  progressively 
diminishes  as  the  size  of  the  plant  and  the  output 
increase,  and  as  State  works  are  not  able  fully  to  utilise  their 
capacity,  as  well  as  the  indispensable  reserve  capacity  at  any 
time,  it  is  also  natural  that  they  should  proceed,  as  they 


have  already  done,  to  snpplj  re.   As  a  matter 

of  fact,  one  State  works  recently  Hubmitted  ■  tender  to 
deliver  80,000,000  B  t .  boon  per  annum. 

If,  then,  it  i    i  tor  local  electricity  works  u>  obtain 

energy  cheaper  from  a  gigantic  State  iroi  i  than  the  rate 
at  which  the  former  oan  produce  it  on  their  own  account, 

llerr  Kathenau  sees  no  reason  why  the  supply  work*  fthould 

be  n  oaprioious  as  not  to  avail  i.i'  pply. 

The  works  would  simply  purchase  energy  instead  of  ooal, 
and  utilise  their  own  stations  for  the  purpoi  ribn- 

tion.     The  technical  possibilities  of    the   production    of 

electricity  on  the  whole  are  almost  unlimited.  It  won 
quite  possible,  the  director  remarked,  to  produce  the  whole 
of  the  requirements  of  Europe  in  electrical  energy  i.\ 
place,  and  the  long-distance  transmission  lines  would  be 
able  to  send  the  current  all  over  Kurope,  and  still  further 
away.  In  practice,  of  course,  such  an  extensive  concen- 
tration will  not  take  place,  but  it  will  be  necessary  to 
proceed  beyond  the  existing  system  of  decentralisation. 

As  to  the  question  of  an  Imperial  monopoly  in  the  supply 
of  electricity,  it  is  considered  that  such  a  scheme  would 
scarcely  be  practicable  for  Germany,  now  that  individual 
States,  such  as  Bavaria  and  Baden,  have  already  regulated  by 
separate  legislation  the  production  of  energy  with  the  aid  of 
water  power.  It  would,  however,  be  conceivable  that  Prussia 
might  reach  a  monopolistic  position  in  the  generation  of 
electricity  under  State  leadership  or  co-operation.  The 
necessary  correlative  for  such  a  grand  regulation  of  production 
must  of  course  be  formed  bjr  an  expropriation  law  for 
electrical  works,  particularly  for  the  installation  of  cables 
through  private  and  public  property,  whereas  at  present 
complicated  private  agreements,  which  are  often  rendered 
difficult  through  trivial  motives,  are  essential  to  Eecure 
wayleaves. 

Another  matter  covered  in  the  course  of  this  very  interest- 
ing interview  was  the  future  position  of  the  Diesel  engine. 
Herr  Rathenau  expresses  the  A.E.G.  conviction  when  he 
says  that  that  company  has  continued  to  devote  undiminished 
attention  to  the  construction  of  turbines  for  electrical  works, 
though  he  believes  the  Diesel  engine  to  have  a  good  future 
in  such  directions  as  locomotives,  heavy  motor-vehicles, 
auxiliary  machines,  ships,  &c. 


The  market  has  had  a  quiet  tone  on 
Rubber.  the  whole  since  last  writing,  and  prices 
of  fine  hard  Para  have  slipped  back 
moderately  with  buyers  indisposed  to  do  much.  The  price 
of  plantation  sorts  has  also  eased  down,  aud  the  tone  has 
been  somewhat  despondent,  with  heavy  quantities  to  be 
negotiated  at  the  auctions  being  held  this  week.  At  the 
early  May  sales  about  1,150  tons  were  offered,  and,  with 
not  much  animation  amongst  consumers,  prices  fell  a  little, 
and  the  tone  has  since  then  been  influenced  by  the  know- 
ledge that  heavy  quantities  are  to  be  handled  at  the  auctions 
now  proceeding.  This  has,  indeed,  proved  rather  a  drag 
upon  the  general  tendency  of  sentiment.  The  increased 
shipments  from  the  Federated  Malay  States  continue,  the 
April  total  being  2,151  tons,  which  brings  the  aggregate  for 
the  four  months  up  to  9,475  tons,  compared  with  7,251 
tons  in  1913  and  4,829  tons  for  1912.  As  usual,  the  April 
shipments  showed  a  reduction  compared  with  the  preceding 
months  of  the  year,  but  there  seems  to  be  little  reason  to 
apprehend  any  falling  off  in  the  aggregate  amounts  comiDg 
forward  over  the  12  months.  As  regards  the  consuming 
trades,  advices  lately  have  been  of  a  more  cheering  character, 
more  especially  in  connection  with  the  tire  trade,  though  fair 
activity  is  noted  iu  some  other  directions.  As  for  the 
electrical  sections,  however,  reports  are  not  uniformly  satis- 
factory, there  being  some  falling-off  of  new  business  reported 
in  certain  quarters,  which  it  is  feared  may  extend. 

The  very  unsatisfactory  situation  which  has  grown  up  in 
Brazil,  as  the  result  of  the  depression  of  the  rubber  trade  in 
respect  of  prices,  is  still  causing  much  searching  of  hearts  for 
the  discovery  of  ways  and  means  of  setting  things  upon  a 
better  basis.  In  the  State  of  Para,  for  instance,  a  couple  of 
co-operative  societies  have  been  formed  for  the  protection  of 
the  rubber  industry,  and  also  of  the  general  trade  of  the 
State,  and  the  operation  of  these  organisations  is  expected 
to  be  of  material  benefit.     Whether  they  can  be  of  any 
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real  utility  as  regards  the  raising  of  prices,  is,  however, 
quite  another  matter,  for  the  output  of  plantation  rubber  is 
steadily  increasing  as  new  trees  get  into  the  bearing  stages, 
and  is  likely  to  increase  further  in  the  near  future,  though 
possibly  not  at  any  alarming  rate.  In  the  long  run  the 
actual  cost  price  of  collecting  wild  rubber  must  have  an 
effect  upon  the  selling  prices  of  the  plantation  product,  and 
there  are  good  judges  who  take  the  view  that  for  some 
years  to  come  selling  rates  are  not  likely  to  fall  on  the 
average  much  below  2s.  Gd.  a  lb.,  this  being  the  figure 
generally  regarded  as  representing  the  average  cost  of  the 
bulk  of  the  wild  material.  Certainly  the  cost  must  be 
somewhere  about  this  price,  and  at  it  therefore  the  world's 
consumers  should  absorb  all  the  product  of  the  plantations 
until  this  becomes  excessive.  Any  sustained  advance  upon 
this  figure  would  naturally  lead  to  an  extension  of  efforts 
to  put  wild  rubber  on  the  market,  but  the  outlook  hardly 
encourages  any  very  sanguine  views  of  much  over  2s.  6d. 
a  lb.,  being  the  average  selling  price  for  a  good  while  to 
come. 


We  had  almost  thought  that  the  lapse 

A  rUf,™"  °f    of  time  had  softened  the  asperities  of  the 

Charges.  *  ,    ,      r  , 

old  -  time     contest     between     gas     and 

electricity,  and  that  nowadays  these  two  agencies  for  the 
distribution  of  light  and  power  were  oontent  to  exist  iu 
friendly  rivalry.  A  recent  case  in  the  Chancery  Division, 
however,  tends  to  show  that  where  electricity  is  supplied 
municipally  attempts  may  be  ^ade  to  bear  down  the  com- 
petition of  the  local  gas  company  with  a  strong  hand. 
Fortunately,  however,  for  the  gas  company  concerned, 
certain  sections  of  the  Electric  Lighting  Act  of  1882  came 
to  its  assistance. 

To  state  the  facts  in  a  few  words,  the  defendants  (the  Long 
Hiton  Urban  District  Council)  were  a  local  authority 
authorised  to  supply  electricity  by  an  order  made  under  the 
Electric  Lighting  Acts,  1882  to  1888.  They  supplied 
electrical  energy  for  the  purposes  of  power  and  light.  On 
September  25th,  1911,  they  issued  a  circular  giving  notice 
of  their  intention  to  alter  their  charges  for  electricity  by 
increasing  the  charge  for  power  to  consumers  who  took 
power  only,  or  power  and  partial  lighting,  the  charge  fcr 
power  remaining  unaltered  at  the  lower  rate  for  consumers 
who  took  power  and  all  their  light  from  them.  The  relators, 
the  Long  Eaton  Gas  Co.,  who  were  ratepayers  within  the 
district,  claimed  that  this  alteration  in  charges  was  an  undue 
preference,  and  contrary  to  Sees.  1 9  and  20  of  the  Electric 
Lighting  Act,  1882*  and  brought  this  action  to  restrain  the 
defendants  from  supplying  at  these  altered  rates. 

Mr.  Justice  Sargant  held  that  in  these  circumstances 
there  was  a  differentiation  in  contravention  of  Sees.  1 9  and  20 
of  the  Electric  Lighting  Act,  1882,  and  that  the  plaintiffs 
were  entitled  to  succeed.  The  ratio  decidendi  of  this  case  is 
to  be  found  in  the  following  passage  in  the  judgment : — 
"  It  would  seem  that  A  must  not  be  charged  less  than 
B  merely  to  overcome  a  greater  reluctance  on  the  part 
of  A  to  become  a  customer,  or  induce  A  to  become 
a  customer  in  respect  of  another  supply,  although  either  of 
these  reasons  might  be  a  good  commercial  reason  for 
charging  less  to  A  were  the  public  undertakers  merely 
carrying  on  any  ordinary  commercial  business.  On  the 
other  hand,  any  circumstances  which  render  it  less  costly, 
or  otherwise  more  profitable,  to  supply  A  than  B,  constitute 
a  legitimate  reason  for  making  a  lower  charge  to  A  for  the 
same  supply."  lie  went  on  to  point  out  that  the  defendants 
had  not  satisfied  him  that  it  was  cheaper  or  more  economical 
for  them  to  supply  consumers  who  took  all  their  supply  both 
for  power  and  lighting  from  the  defendants. 

Although  we  should  naturally  approve  of  every  legitimate 
attempt  being  made  to  extend  the  sale  of  electricity, 
there  is  an  old  saying  that  "  Fair  play's  a  jewel."  More- 
over, it  is  to  be  remembered  that  if  it  is  complained 
Bgainit  a  consumer  that  he  is  using  gas  for  driving  his 
machinery,  and  having  recourse  to  the  local  supply  of  elec- 
tricity merely  as  a  standby,  a  remedy  is  now  provided  by 
the  Electric  Lighting  Act.  We  should  point  out  that  the 
judgment  of  the  learned  Judge  in  this  case,  which  we 
report  fully  elsewhere,  is  a  most  valuable  exposition  of  the 
true  meaning  of  the  "  undue  preference "  sections  in  the 
Electric  Lighting  Act. 


A  letter  from  Mr.  Charles  Carpenter,  of  the  South 
Metropolitan  Gas  Co.,  which  we  print  in  our  "  Correspond- 
ence "  columns  to-day,  opportunely  points  the  moral  of  the 
Long  Eaton  case,  and  shows  a  friendly  spirit  which  we 
welcome.  The  possibility  that  in  the  future  the  gas  and 
electricity  supply  authorities  will  find  it  advantageous  to 
join  forces  in  amicable  co-operation  has  on  various  occa- 
tions  been  ventilated  in  our  columns  ;  it  is  a  logical  conse- 
quence of  the  enlightened  views  now  held  regarding  the 
more  economical  utilisation  of  the  riches  embodied  in  our 
stores  of  coal.  In  this  reepect  the  gas  manufacturers  are 
many  years  ahead  of  the  electricity  works  ;  they  have 
eliminated  waste  to  such  a  degree  that  the  gas  itself  is 
almost  a  by-product  in  comparison  with  the  many  other 
valuable  materials  extracted  from  the  coal.  Dr.  Ferranti, 
in  his  famous  presidential  address  in  1910,  urged  the  neces- 
sity of  using  coal  to  better  advantage  in  the  generation  of 
electricity,  and  the  recovery  of  by-products  will  inevitably 
become  a  feature  of  future  electricity  works  practice.  Our 
only  example  at  present  of  its  successful  operation  in  a  self- 
contained  plant  is  that  of  the  Accrington  Corporation,  but 
waste-heat-recovery  plants  are  increasing  in  number,  and  it 
is  well  known  that  there  are  no  insuperable  difficulties  in 
the  way  of  progress  in  this  direction.  It  may  be,  therefore, 
that  at  no  distant  date  the  gas  engineers,  experts  in  by- 
product recovery,  will  be  working  in  co-operation  with  the  elec- 
trical engineers,  to  the  great  advantage  of  the  community. 


A  Means  of 
Discovering 


The  medical  fraternity  must  be  under 
a  debt  of  gratitude   to    the  Workmen's 


New  Diseases.  Compensation  Act,  which  seems  to  have 
been  the  means  of  causing  a  number  of 
diseases  to  reveal  themselves.  We  have  recently  heard  of 
one  of  these  "  statutory  complaints  "  being  brought  to  light 
in  a  case  at  the  Norwich  County  Court.  In  1912  Judge 
Mulligan  awarded  compensation  to  a  farm  labourer  named 
Page,  who  had  sustained  an  injury  owing  to  a  piece  of  iron 
entering  his  thigh.  In  May  of  last  year  the  Judge  reduced 
the  amount  payable  to  5s.  a  week,  on  the  ground  that  the 
man  could  do  light  work.  Recently,  however,  the  employers 
sought  to  have  the  compensation  terminated  altogether,  on 
the  ground  that  he  had  not  willed  either  to  ask  for  or  to  do 
light  work. 

It  was  upon  this  application  that  it  came  to  light  that 
since  the  original  award  the  man  had  suffered  from  a  specific 
form  of  malady  sometimes  named  "  paralysie  generate  des 
aliencs."  We  presume  that  this  is  French  for  general  paralysis 
of  the  insane.  Let  us  see  what  the  learned  judge  had  to 
siyon  the  connection  of  this  disease  with  the  failure  to 
work.  After  reviewing  the  evidence,  his  Honour  said  he 
found  that: — 

1.  A  constitutional  predispositior  rendered  Page  more  prone  to 
succumb  to  the  malady  than  a  man  of  normal  condition. 

2.  The  accident  preyed  on  his  mind  and  set  up  over-excitement 
of  the  brain,  which  either  formed  part,  or  was  an  offspring,  of  the 
original  injury. 

3.  The  worry  worked  on  the  over- susceptible  brain,  and  was  the 
excitiDg  cause  of  the  malady. 

4.  The  malady  had  destroyed  conscious  volition,  and  thereby 
incapacitated  the  man  for  work,  for  he  was  bereft  of  will  power  by 
the  accident. 

6.  Had  it  not  been  for  the  enforced  idleness  consequent  on  the 
accident  and  for  the  attendant  privations  and  worries,  multiplied 
as  they  were  by  the  unjust  stoppage  of  all  compensation  in  January, 
1913,  Page  would  now,  in  all  probability,  be  doing  his  usual  work. 

In  the  result,  the  employer  had  to  continue  the  payment 
of  compensation. 

We  are  convinc3d  that  this  case,  in  which,  apparently, 
the  learned  judge  endeavoured  to  assist  the  workman  so 
far  as  he  legitimately  could,  will  do  more  harm  than  good  to 
the  working  classes  in  the  long  run.  It  brings  to  light  and 
to  the  knowledge  of  employers  a  fact  which  has  heretofore 
been  hidden  in  medical  text-books,  namely  (to  quote  from 
one  of  them) :  "certain  it  is  that,  in  a  person  predisposed  to 
nervous  weakness,  an  injury  or  shock  is  apt  to  precipitate 
the  progressive  degeneration  of  general  paralysis,  which  ends 
fatally  within  a  year  or  two."  Having  seen  this  statement, 
there  will  of  necessity  be  a  tendency  on  the  part  of  employers 
to  weed  out  all  but  the  sound  and  strong  from  amongst 
their  workers. 
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THE  ROYAL  SOCIETY  SOIREE. 


Whatkyi.u  may  have  been  the  excellence  of  the  displaj  oi 
scientific  apparatus  and  diacovcricB  at  the  Uoyul  Society's 
conversazione  last  week,  '"  other  fields  than  those  with 
which  we  are  immediately  concerned,  it  is  unfortunately  the 
fact  that  in  the  latter  there  were  very  few  items  of  sufficient 
interest  to  place  before  our  readers. 

First  on  the  list  of  these  is  the  "  Caleometer,"  an  instru- 
ment invented  and  patented  by  Pbof.  LlONABD  IIii-i,, 
F.R.S.,  and  Mr.  0.  W.  GBIFFITH,  B.Sc,  of  the  London 
Hospital  ;  it  is  designed  to  measure  the  degree  of  comfort 
in  a  room,  or  a  public  hall,  or  a  factory  in  so  far  as  that 
depends  on  the  rate  of  cooling  of  the  human  body.  When 
it  is  desired  to  measure  the  effect  of  convection  and  evapora- 


1,  2,  3,  balanoing  coils  ;  1,  caleometer  coil;  6,  indicator;  6,  relay; 
7,  8,  electromagnets ;  9,  rheostat ;  10,  rheostat  contact  arm. 

Fig.  1. — The  Caleometer. 

tion  in  producing  cooling,  the  "  coil  "  is  enclosed  in  a 
thin-walled  copper  case  covered  on  the  outside  with  an 
absorbent  material,  which  is  kept  moist  as  in  an  ordinary 
wet-bulb  thermometer.  Usually,  that  is  in  places  where 
the  atmosphere  is  not  abnormally  dry  or  moist,  the  con- 
vective  cooling  of  the  body  is  so  much  greater  than  the  loss 
of  heat  by  evaporation,  that  it  is  sufficient  to  observe  the 
changes  in  convection  in  order  to  ascertain  and  to  regulate 
the  comfortable  conditions  of  the  surrounding  air.  Hence 
the  coil  is  ordinarily  employed  freely  exposed  to  air  currents. 
The  accompanying  figure  illustrates  the  principles  governing 
the  action  of  the  Caleometer.  The  "  coil "  4,  which  is 
made  of  a  wire  having  a  temperature  coefficient,  forms  one 
arm  of  a  Wheatstone  bridge,  the  other  arms  1,  2,  3,  of 
which  are  made  of  constantan  wire.  The  bridge  is  balanced 
when  the  temperature  of  the  coil  4  is  approximately  that 
of  the  human  body,  the  heating  current  being  supplied  from 
accumulators  or  from  the  main  supply  at  about  8  volts. 
The  galvanometer  6  of  the  bridge  forms  a  relay  through 
the  pointer  of  which  a  portion  of  the  main  current 
passes.  This  relay  actuates  one  or  other  of  the  electro- 
magnets 7,  8  ;  when  the  coil  tends  to  cool,  the  lower  electro- 
magnet draws  down  the  rheostat  arm  10,  and  so  lowers 
the  resistance  in  the  battery  circuit.  An  increased  current 
then  restores  the  coil  to  its  equilibrium  temperature.  Should 
the  coil  tend  to  increase  in  temperature,  the  upper  electro- 
magnet is  brought  into  action,  thus  increasing  the  resist- 
ance in  the  rheostat  and  diminishing  the  current. 

The  indicator  5  shows  at  any  instant  the  number  of 
calories  per  minute  supplied  to  keep  the  temperature  of  the 
coil  constant.  It  will  be  seen  from  the  diagram  that  a 
compensating  arrangement  allows  the  coil  to  be  placed  at 
any  distance  from  the  indicating  apparatus.  Any  number 
of  coils  distributed  over  a  building  can  be  switched  on  in 
succession,  and  so  the  state  of  the  ventilation  in  any  room 
can  be  instantly  observed,  or  when  the  indicator  is  a  self- 
recording  one,  permanently  recorded.  By  the  simple  mani- 
pulation of  a  switch  the  coil  will  also  register  the  tempera- 
ture of  the  room  in  which  it  is  placed.  Under  ordinary 
comfortable  conditions  the  pointer  of  the  indicator  swings 
slowly  about  a  mean  value  of  30  calories  per  minute.  A 
low  steady  reading  indicates  monotony  and  oppressiveness  ; 
violent  oscillations  about  a  high  mean  reading  indicate  un- 
pleasant draughts.  At  the  Royal  Society's  soiree  last 
week  in  Room  1,  at  9  o'clock,  with  only  two  or  three 
people  in  the  room,  the  reading  was  30  with  slow  oscilla- 


tions.    At   io  o'clock,  when  the  room  wai  i  of 

people  h itnesslng  huh.  ling 

was  8,  and  steady,      By   1 1  o'clock  the  room  was  emptj, 
oomfortable  conditions  had  rod,  and  the  reading 

was  again  80. 

The  Oaleometer  has  been  successful]] 

ventilation  of  the  BoUM  of  I  bino* 

The  Instrument  dan  alio  be  arranged  so  tb  i  ito- 

matioally  regulate  the  speed  of  a  fan,  or  the  ourrent  in  i 
trical  radiators,  in  order  to  produce  and  preserve  i  nnforl 
conditions.     It  is  manufactured  by  Mr.  1;.  W.  Paul,  of  New 
Sonthgate, 

Mit.s.  Oowfer-Coleb  exhibited  a  collection 
and  microphotographs  of  electro-deposited  lead,  showing 
effect  of  varying  the  current  density  and  the  temperature, 
and  of  the  addition  of  organic  salts  to  the  bath. 

Mr.  W.  DUDDBLL,  F.R.S.,  showed  the  water  model  of 
the  singing  electric  arc,  which  he  used  in  his  presidential 
address  last  year ;  the  model  has  been  improved,  and 
admirably  represents  the  phenomena  of  the  arc.  The 
essential  feature  of  the  device  is  a  mushroom  valve  so 
arranged  that  the  pressure  tending  to  reseat  it  diminishes 
very  rapidly  as  the  valve  lifts  ;  this  control  is  provided  by 
a  small  electromagnet  below  the  valve.  Thus,  when  the 
flow  of  water  is  increased  through  the  valve,  the  difference 
of  pressure  between  its  two  sides  decreases,  just  as  the 
potential  difference  across  the  electric  arc  decreases  when  the 
current  increases.  When  a  steady  flow  is  established,  and 
a  column  of  water  having  a  definite  periodic  time  is  con- 
nected to  the  valve,  oscillations  can  be  set  up  similar  to 
those  obtained  with  an  electric  arc — the  cross-sectional  area 
of  the  column  of  water  representing  capacity,  and  the  mass 
of  the  water  inductance,  while  the  tap  used  to  control  the 
water  supply  corresponds  with  the  resistance  necessary  to 
ensure  the  stability  of  the  arc.  As  a  convenient  and  simple 
analogue  of  the  arc,  the  model  should  prove  useful  in  lecture 
demonstrations. 

The  Silica  Syndicate,  Ltd.,  exhibited  apparatus 
showing  various  applications  of  the  new  air-tight  seal  between 
quartz  glass  and  metal,  invented  by  Dr.  H.  J.  S.  Saxd,  and 
described  in  our  issue  of  February  27th,  1914.  The 
difficulty  of  making  a  vacuum-tight  seal  for  leadiug-in  wires 
has  hindered  the  development  of  the  uses  of  "quartz-glass" 
for  electrical  purposes,  the  coefficient  of  expansion  of  quartz 
being  extremely  small.  Hitherto  the  use  of  mercury  to  seal 
a  mechanical  joint  between  invar  steel  and  quartz  has  been 
commonly  adopted,  but  this  is  open  to  many  objections. 
The  Silica  Syndicate,  Ltd.,  in  1911  patented  a  method  of 
sealing-in  molybdenum  wire,  which  constituted  a  decided 
improvement,  but  the  invention  of  a  lead  seal,  for  which 
the  patents  have  been  acquired  by  the  Syndicate,  has  made 


Fig,  2.      Fig.  3. 

Sections  of  Joints  Between  Wire  and  Metal  Ti'be.   and 
Quartz  Tube. 

it  possible  to  effect  a  true  seal  by  simple  means.  An 
ordinary  seal  is  shown  in  section  in  fig.  2,  where  A  is  a  quartz- 
glass  tube  constricted  to  hold  wire  B,  c  is  the  lead,  and  D 
is  the  external  conductor.  The  diameter  of  the  lead  plug  is 
about  2'5  mm.  The  seal  made  in  this  way  has  been  applied 
with  success  to  vacuum  tubes,  X-ray  bulbs,  mercury  vapour 
lamps,  &c.  By  similar  means  it  is  possible  to  join  metal 
tubes  to  quartz-glass  tubes,  as  shown  in  fig.  3,  where  E  is  a 
narrow  quartz-glass  tube,  and  i"  is  a  tinned-copper  tube 
which  is  slipped  over  the  inner  tube  while  the  lead  is  still 
molten,  making  a  vacuum-tight  joint.  These  devices  enable 
the  use  of  quartz-glass  to  be  greatly  extended. 


858 


THE    ELECTKICAL    REVIEW.      [Vol.  74.  No.  i,9<h,  may  22,  1914. 


Messrs.  Chaxce  Bros.  &  Co.,  Ltd.,  showed  a  series  of 
see  for  spectacles,  intended  to  absorb  ultra-violet  and 
infra-red  rays  and  for  the  reduction  of  glare,  the  outcome 
of  the  work  of  Sir  William  Crookes,  P.R.S. 

The  electrification  produced  by  raising  a  cloud  of  dust 
was  demonstrated  by  Mr.  W.  A.  Douglas  Rudoe,  and 
Mr.  0.  J.  Woodward  showed  a  lecture  apparatus  illustrating 
the  formation  of  a  complex  wave  by  a  combination  of  two 
or  more  simple  harmonic  waves.  Mr.  P.  E.  Smith,  of  the 
National  Physical  Laboratory,  exhibited  a  remarkable  photo- 
graphic record  of  the  variations  in  the  horizontal  intensity 
of  the  earth's  magnetic  field  at  the  Laboratory,  showing  the 
variations  due  to  the  earth  currents  straying  from  the 
London  United  Electric  Tramways.  Dr.  J.  A.  FLEMING, 
F.R.S.,  showed  his  apparatus  for  the  production  of  stationary 
vibrations  on  strings,  to  illustrate  the  laws  of  wave  motion, 
and  Mr.  Rollo  Aiti.kyard,  M.Inst.C.E.,  exhibited  a 
simple  apparatus  intended  to  facilitate  the  teaching  of 
mathematics  relating  to  logarithms  and  to  the  important 
group  of  mathematical  quantities  known  as  "  hyperbolic 
functions,"  which  enter  into  a  number  of  engineering, 
physical,  and  chemical  problems,  by  presenting  examples 
of  those  quantities  in  a  tangible  and  connected  form.  The 
apparatus  consists  of  a  chain  suspended  so  as  to  form  one- 
half  of  a  true  catenary,  and  it  is  shown  that  by  suitably 
proportioning  the  scale  of  measurement  to  the  tensions  of 
the  chain,  the  various  quantities  required  can  be  obtained, 
to  a  first  degree  of  approximation,  by  direct  measurement 
from  the  suspended  chain.  These  quantities  include  the 
base  of  the  Napierian  logarithms  ;  the  anti-logarithms  of 
numbers  to  the  Napierian  base ;  and  the  hyperbolic 
functions,  sinh  x,  cosh  x,  tanh  x,  and  sech  x.  Special 
interest  attaches  to  the  apparatus,  as  it  is  just  BOO  years 
since  the  invention  of  logarithms  by  Baron  John  Napier, 
of  Merchiston.  It  is  also  noteworthy  that  during  the  last 
few  years  hyperbolic  functions  have  entered  extensively  into 
the  practical  work  of  telephony,  and  it  is  by  their  application 
that  the  increased  distance  through  which  speech  can  now  be 
transmitted  has  been  secured.  It  has,  however,  been 
difficult  for  students  to  obtain  an  understanding  grasp  of  the 
nature  of  hyperbolic  functions,  and  Mr.  Appleyard's 
extremely  ingenious  device  should  be  found  of  great  assist- 
ance in  this  respect. 


THE    "  FLYING    TRAIN. 


The  exigencies  of  time  and  space  last  week  compelled  us  to 
restrict  our  references  to  the  Bachelet  "  levitated  train  "  to 
the  most  prominent  objections  to  its  practical  utility,  namely, 
the  enormous  cost  of  such  a  system,  and  the  enormous 
power  that  would  be  required  to  support  and  propel  the 
cars.  But  sufficient  was  said,  we  believe,  to  demonstrate 
the  commercial  impossibility  of  transportation  by  this 
system,  and  as  the  whole  of  the  technical  Press  of  necessity 
expressed  the  same  opinion  (except  the  Engineer,  which  did 
not  even  think  the  matter  worth  mentioning),  we  trust  that 
the  mischievous  effects  of  the  misleading  statements  of 
Home  of  the  daily  papers  will  be  mitigated,  though  ihey 
cannot  be  wholly  obviated. 

It  is  difficult  enough  to  obtain  capital  for  a  sound  and 
salutary  engineering  undertaking  nowadays,  without  the 
additional  reluctance  that  would  be  engendered  by  the 
failure  of  unsound  schemes — for  which,  strange  to  say,  there 
is  always  plenty  of  money  available.  Truly,  Carlyle — but 
why  blame  the  innocent  sufferers  who  are  induced  to  part 
witb  their  savings  by  the  irresponsible  and  uninformed  de- 
clamations of  Cabinet  Ministers,  military  and  naval  officers, 
Lords,  novelists  and — we  grieve  to  say  it — editors  of  the 
non-technical  Press  ?  We  hasten  to  except  the  Times, 
which  dealt  with  the  matter  in  a  sober  and  rational  way, 
and  the  Telegraph  and  Morning  Poet,  which  apparently 
declined  to  touch  it. 

ABfor  the  supporters  of  Mr.  Bachelet,  who  discreetly  keep 
in  the  background  and  concentrate  the  interest  on  the  inven- 
tor, we  know  nothing  of  them,  but  we  know  that  the  apparatus 
was  exhibited  in  the  United  States  in  1  !>  1 2  ;  it  would  be 
interesting  to  know  why  it  left  New  York.  Moreover,  we 
should  be  glad  to  know  why  the  first  public  demonstrations 


in  London  were  given  at  a  time  when  the  technical  Press 
was  out  of  the  way  for  a  week.  It  may  have  been  a 
fortuitous  occurrence — but  it  is  very  certain  that  if  the 
technical  Press  had  been  invited  to  the  first  demonstration, 
as  is  customary  in  the  case  of  new  engineering  develop- 
ments, the  furore  in  the  lay  Press  and  in  the  public  mind 


Fig.  1. — The  "  Poutelkcteic  "  System  op  IS'.iO. 

could  never  have  taken  place.  Did  Mr.  Bachelet's  friends 
know  this — from  previous  experience  ?  and  was  the  date  an 
accidental  choice  ? 

Fortunately,  the  Daily  Express,  which  with  the  Standard 
worked  the  sensation  for  all  it  was  worth,  and,  leading  the 
blind,  has  done  its  best  to  fall  with  them  into  the  ditch, 
did  us  the  honour  to  quote  our  statements  that  the  invention 
was  a  "  scientific  toy  "  (the  same  expression  that  our  con- 
temporary, Engineering,  used  on  the  same  day),  and  that 
no  sane  man  would  risk  a  farthing  on  such  a  scheme. 
These  were  the  facts  that  we  wished  to  have  placed  before 
the  general  public,  and  we  are  sincerely  grateful  to  the 
Express  for  affording  them  publicity  in  quarters  that  we 
cannot  reach  directly.  True,  our  contemporary  goes  on  to 
say  that  "  the  effect  of  such  '  criticism '  as  this  is  rather 
spoilt  when  one  reads  the  names  of  the  many  eminent  public 
men  and  engineers  who  have  seen  the  invention  and  pro- 
nounced the  verdict  '  wonderful,' "  and  in  the  next  line 
states  that  "  A  special  article  by  Mr.  II.  de  Vere  Stacpoole, 
the  famous  novelist,  on  the  flying  train  appears  on  page  4." 
Suffice  it  to  say  that  Mr.  Stacpoole  concentrates  on  the 
repulsion  experiment  as  something  that  has  never  been  done 
by  any  man  before,  whereas  Mr.  Bachelet  himself  disclaimed 
the  discovery  of  electromagnetic  repulsion. 


Fig.  2. — Copper  Ring  supported  by  Electromagnetic 
Repulsion  in  1890. 

In  our  issue  of  October  31st,  1890,  p.  .">22,  we  published 
the  illustration  which  is  reproduced  above,  showing  the 
"  l'ortelectric  "  system  as  exhibited  in  Boston,  U.S.A.  A 
track  8,000  ft.  in  length  was  constructed,  on  which  the 
carrier  ran  at  30  miles  an  hour.  The  car  was  an  iron 
cylinder  10  in.  in  diameter,  and  12  ft.  long,  weighing 
350  lb.,  and  it  was  intended  to  run  at  120  miles  an  hour 
under  the  attraction  of  fixed  solenoids,  of  which  one  is 
shown  in  the  figure,  (ireat  hopes  were  entertained  of  the 
commercial  future  of  the  system,  but  the  difficulties  were 
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too  great,   the    le  <>f    propulsion    proposed    being    as 

hopelessly  inefficient  then  as  it.  is  now. 

Earlier  in  the  same  year,  in  our  issueof  April  26th,  p.  171, 
we  printed  an  abstract  of  a  lecture  by  Prof.  Elihu  Thoi 
before  the  American  Institute  of  Eleotrical  Engineers!  in 
which  the  author  described  a  variety  of  experiment!  on  tin- 
repulsive  action  of  alternating-current  electromagnets,  boom 
of  which  he  had  devised  five  years  previously. 

Bnt  earlier  still,  in  our  issue  of  .luno  10th,  1887,  p 
.mi,  we  reproduced  :i  paper  by  Prof.  Thomson,  also  raid 
before  the  American  institute,  in  which  he  for  the  first 
time  propounded  the  laws  of  electromagnetic  repulsion. 
Fig.  2,  taken  from  our  issue  of  .May  28rd,  1890,  page  .r>*<>, 
shows  a  copper  ring  supported  in  air  by  this  means,  the 
strings  being  used  simply  to  keep  the  ring  from  jumping  off 
the  magnet  altogether;  this  was  shown  by  Dr.  Fleming 
before  the  Society  of  Arts  in  London,  when  he  reproduced 
Prof.  Thomson's  experiments.  Thus  the  materials  for  the 
Bachelet  railway  were  familiar  to  electrical  men  in  this 
country  in  1890. 

Now  let  us  consider  the  present  proposition  from  a 
practical  point  of  view.  The  following  considerations  are 
obvious  to  an  electrical  engineer  : — The  method  of  support 
is  electrically  so  inefficient  that  the  expenditure  of  power 
necessary  is  out  of  all  proportion  to  the  result  obtained — at 
least  100  times  the  power  required  to  overcome  wheel 
friction. 

The  eddy  currents  upon  which  the  effect  depends  neces- 
sarily heat  the  aluminium  plate  in  which  they  circulate,  so 
that  the  plate  would  become  red-hot  if  the  action  were 
maintained  for  long  (probably  the  chimes  and  other  toys 
exhibited  fulfil  the  useful  purpose  of  giving  time  for  the 
plate  to  cool  between  demonstrations)  ;  the  cooling  action 
of  the  air  at  high  speeds  would  partly  counteract  the 
heating,  but  this  does  not  exist  when  the  car  is  at  a 
standstill. 

The  magnets  with  which  the  track  is  continuously  paved 
would  have  to  be  protected  from  the  weather ;  no  metal 
casing  could  be  used  for  this  purpose,  and  therefore  the 
track  must  be  provided  with  a  continuous  roof.  The 
amount  of  copper  required  for  the  magnets  of  even  a  light 
parcel  railway,  at  £80  a  ton,  alone  would  cost  something 
like  £8,000  a  mile  ;  for  a  full-size  coach  carrying  passengers 
from  London  to  Manchester  the  whole  of  the  world's  pro- 
duction of  copper  for  three  months  would  not  suffice,  to  say 
nothing  of  the  other  materials  or  the  labour  of  construction. 
The  inventor  himself  has  discarded  solenoid  propulsion  for 
passenger  cars,  and  talks  of  air  propellers,  which  means 
that  he  must  carry  motors  on  the  cars  to  drive  them  ; 
if  the  power  for  these  were  supplied  electrically,  it  would 
tax  the  utmost  resources  of  the  engineers  to  maintain 
contact  with  the  line  conductor  at  300  m.p.h.  And  what 
would  be  the  power  required  ?  Mr.  Bachelet,  we  believe, 
says  it  requires  1  KW.  to  sustain  10  to  15  lb.  ;  a  car  to 
carry  20  people  at  high  speed  would  weigh  at  least  9  tons 
loaded,  which  would  require,  on  Mr.  Bachelet's  own  best 
figures,  at  least  1,350  kw.,  merely  to  support  it.  The 
motor  to  drive  the  air  propeller  has  not  been  included 
in  the  weight ;  a  traction  motor  of  250  HP.  weighs  about 
2\  tons,  but  to  propel  a  car  of  this  size  at  300  miles  an 
hour  would  require  at  least  2,500  h.p.  Need  we  go  further  ? 
Surely  it  will  be  obvious  that  the  idea  is  a  monstrosity. 

But  we  have  not  referred  to  the  track  construction,  apart 
from  the  magnets.  Provision  must  be  made  for  supporting 
the  car  in  the  event  of  failure  of  the  levitating  power,  and 
at  any  speed  ;  therefore,  the  track  rails  must  be  as  sub- 
stantial as  if  no  levitation  were  employed,  throughout  the 
length  of  the  line.  Moreover,  they  must  be  so  arranged 
as  to  maintain  the  car  safely  in  the  proper  direction  of 
motion — the  provision  of  repelling  magnets  at  the  sides  to 
serve  this  purpose  would  be  too  awful  to  contemplate — 
whether  the  car  was  floating  or  rolling  ;  and,  lastly,  as 
the  vertical  position  of  the  car  is  indefinite,  there 
must  be  guard  rails  at  the  top.  Thus  the  cost  of  the 
structure  would  easily  amount  to  three  or  four  times  that 
6f  a  railway  of  the  ordinary  type,  even  without  allowing  for 
the  extra  cost  to  cope  with  the  forces  resulting  from  the 
high  speed.  The  construction  at  curves  would  be  so  costly 
and  difficult  that  curves  would  not  be  permissible  at  all. 
Returning  to  the  electromagnets  in  the  track,  these  would 


■inily  be  of  the  open  magnetic  oil  oold 

have  a  poi  i  [hboorbood   "f  0  i 

raters  supplying  the  trad   ii  fore  would  ' 

to  be  "f  mi. nil. mis  nze  compared  with  their  i  put. 

It  will  be  seen  that  wherever  we  touch  ii  t  i* 

from  an  engineer's  point  "f  rfew  fundamentally  imprai 

able  :    it  is  n<>  lei  if  a  railway  traMi- 

for  the  amount  <<f  traffic,   whether  parcels  or  ; 

that  could  be  carried  on  SUflh  a  iyst<  m   vail'l  bendiculo 

inadequate  t"  the  expenditure. 

According  to  our  contemporary,  the  Engineer,  of  October 
1 8th,   1912,  Mr.   Bachelet  himself,  when  the  system  was 

lited  in  New  York  two  years  ago,  did  not  even  remotely 
application  I 
gestion  to  him  bo  thi  ridiculous.     How  is  it,  I 

that  he  has  permitted  the  London   Press  day  after  'lay  to 

Madow  the  carriage  of  passengers  at  high  speed 
for  parcels  it  is  a  fantastic  idea,  doomed  to  a  speedy  end. 


POWERFUL    ELECTROMAGNETS    FOR 
LABORATORY   USE. 


[uv  our  Berlin  correspondebt.] 


Prok.  Pierre  Weibs,  of  the  Federal  Polytechnic  High 
School,  Zurich,  has,  during  the  last  few  years,  given  much 
attention  to  the  problem  of  designing  electromagnets 
capable  of  generating  exceptionally  strong  magnetic  fields 
for  laboratory  use. 

In  the  case  of  the  first  magnets  constructed  according  to 
the  principles  developed  in  this  connection,  the  windings  of 


Fig.  1.— Section  of  Pole-Tips. 

the  two  magnet  coils  were  arranged  in  a  brass  or  bronze 
oil  tank,  the  heat  generated  in  the  coils  being  carried  away 
by  copper  cooling  pipes.  Since,  however,  the  space  available 
for  the  coils  and  pipe  was  necessarily  limited,  the  cooling 
thus  obtained  was  rather  inadequate,  and  this,  in  some 
cases,  resulted  in  serious  trouble. 

This  induced  Prof.  Weiss  to  improve  his  system  by 
using  as  conductors  for  his  magnet  coils,  copper  tubes 
traversed  by  cooling  water,  and  thus  carrying  away  imme- 
diately any  heat  evolved.  In  view  of  the  considerable 
hydraulic  pressure  required  in  the  case  of  a  great  number 
of  windings  arranged  in  series,  the  coils  were  wound  in 
several  sections,  arranged  electrically  in  series  and  hydraulic- 
ally  in  parallel.  The  hydraulic  resistance  could  thus  be 
adapted  to  the  available  water  head,  the  magnet  being  con- 
nected up  direct  to  the  water  mains. 

In  each  coil  section  the  cold  water,  as  it  enters,  is  led 
direct  into  the  interior  of  the  coil  and  made  to  flow  through: 
all  the  windings  of  the  section,  thns  ensuring  most  efficient 
cooling  of  the  interior  of  the  coil  as  well  as  the  magnet  core, 
and  keeping  their  temperature  practically  constant.  The 
temperature  rjse  of  the  magnet  coils  in  no  case  exceeds 
50'  C,  and  by  a  proper  regulation  of  the  water  flow  can  be 
kept  within  any  limits  desired. 

Another  important  fact  brought  out  by  Prof.  "Weiss'a 
work  is  that  an  alloy  of  iron  and  cobalt  will  show  a  mag- 
netic saturation  10  per  cent,  higher  than  ordinary  iron. 
This  fact  is  utilised  by  making  the  magnet  pole-tips  of  this 
alloy. 

"\Vhile  it  has  been  so  far  impossible  to  obtain  the  alloy  in 
sufficient  quantities  to  allow  the  whole  of  the  magnet  poles  to 
be  made  of  this  material,  a  distinct  improvement  has  been 
realised  by  using  cobalt-iron  in  manufacturing  their  extreme 
tips.     Some  very  striking  comparative  tests  made  by  Prof. 
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Weiss  on  an  electromagnet  designed  for  the  laboratory  of 
Prof.  J.  Becquerel,  of  Paris,  are  recorded  in  the  following 
table  :  — 


Field  intensity. 

Diameter 
of  head 
surfaces. 

,..„.„            Ampere                ,.„,,           Iron-cobalt 
AkW-              turns.                Ircn-                alloy. 

Power 
absorbed. 

Gtuss. 

mm. 
3  00 
300 
3-00 
3  00 
3  00 

1 
mm, 

2'00              25,000            39.K00 
200              50,000            43,540 
2-00            100,000            45,780 
2-00            200,000            47,570 
TOO            200,000            52,580 

41,840 
45,790 
4  8,020 
4!»,990 
55,170 

KW. 

•34 
137 
55 

22 

22 

While  the  extreme  pole  tips,  made  of  iron-cobalt,  only 
allowed  a  field  intensity  5  per  cent,  higher  to  be  generated, 
the  power  absorbed  with  a  given  held  intensity,  in  the  case 
of  iron  iand  iron-cobalt  tips  respectively,  bears  a  ratio  of 
1  :  1. 

The^  electromagnet  of  Prof.    Becquerel's  laboratory  has 


Fig.  2.— Weiss  Electromagnet. 

been  constructed  by  Messrs.  Maschinenfabrik  Oerlikon,  and 
is  represented  in  fig.  2.  The  magnet  frame  proper  rests  in 
a  ball  bearing  on  a  threaded  pillar,  allowing  the  magnet  to 
be  adjusted  at  will  in  a  vertical  direction. 

The  magnet  is  carried  on  a  light  truck,  and  is  readily  used 
at  any  place  in  the  laboratory.  The  above  improvements  in 
the  design  of  electromagnets  are  patented  by  Messrs. 
Maschinenfabrik  Oerlikon. 


SOME    POINTS     IN    THE    EDUCATION    OF 
THE     YOUNG    ENGINEER. 


By  W.  J.  CRAWFORD,  D.Sc. 


THESE  arc  several  ways  in  which  a  youth  may  prepare  him- 
self for  the  trade  or  profession  of  engineering,  and  I  pro- 
pose to  say  a  few  words  about  them.  I  do  so  because  I 
am  continually  asked  questions  by  young  men  anxious  to 
wield  the  hammer  and  chisel,  and  because  I  find  that  in 
spite  of  all  that  has  been  written  on  the  subject,  parents 
and  guardians  have  very  little  real  idea  as  to  how  to  start 
their  sons  upon  the  right  road. 

There  can  be  little  question  that  the  reign  of  the  rule- 
of-thumb  and  unscientific  engineer  is  over.  I  do  not  mean 
to  say  that  very  good  work  was  not  done  by  this  class  in  the 
past.     As  a  matter  of  fact,  much  excellent  work  was  done, 


but  it  was  in  the  days  when  things  were  taken  more 
leisurely  than  now,  and  at  a  time  when  there  was  not  so 
much  competition.  So  I  think  few  will  be  found  to  differ 
when  I  say  that  the  embryo  engineer  must  consider  the 
scientific  side  of  things  as  well  as  the  question  of  his  actual 
workshop  apprenticeship — a  combination  of  the  two  is  what 
is  desired  and  required — and  I  think  I  can  do  no  better 
than  indicate  as  shortly  as  possible  how  this  combination 
may  be  obtained. 

A  good  elementary  education  is  absolutely  essential.  The 
lad  should  remain  at  an  ordinary  elementary  school  until  he 
has  passed  the  seventh  standard — or  the  sixth  at  least.  By 
that  time  he  will  be  about  13  years  of  age.  The  real 
difficulty  then  presents  itself,  What  is  he  to  do  now  ?  How 
is  he  to  proceed  so  that  in  future  years  he  may  find  himself 
in  the  forefront  of  the  fight  and  not  lingering  haltingly  in 
the  rear  ?  The  answer  depends  largely  upon  his  position  in 
life,  or  at  any  rate  the  position  of  his  father  or  friends. 
If  he  is  well  off,  he  will  have  a  university  course 
in  mind ;  if  he  is  not  too  well  off  he  will  be 
unable  to  afford  the  money  and  time  required  for  such 
a  course.  In  the  great  majority  of  cases  he  is 
not  very  well  off.  The  father  cannot  see  his  way  to  send  his 
son  to  the  university,  but  he  is  very  desirous  of  giving  him 
a  sound  and  advantageous  training.  What,  then,  is  to  be 
done  ?  Well,  briefly  speaking,  after  the  elementary  school 
is  finished  with,  there  are  three  courses  open.  The  lad  may 
attend  : — 

1.  An  ordinary  secondary  school. 

2.  A  trade  preparatory  school. 

3.  An  engineering  shop  to  serve  his  apprenticeship. 
Let  us  consider  these  separately. 

1.  The  secondary  school  gives  a  boy  a  good  secondary 
education,  including  something  of  Latin,  French,  mathe- 
matics and  so  on.  This  is  very  good  training  if  the  boy  is 
going  to  the  university  afterwards,  but  not  the  best  if  the 
reverse  is  the  case.  It  is  unwise  to  specialise  too  early,  but 
at  the  same  time,  if  the  university  is  not  the  objective,  the 
tendency  in  the  couple  of  years  after  leaving  the  elementary 
school  should  be  on  the  scientific  and  practical  side.  This 
is  seldom  the  case  at  the  ordinary  secondary  school,  although 
to  be  sure  I  have  heard  weird  tales  of  some  of  them  having 
an  "  engineering  "  side. 

2.  The  trade  preparatory  school  is  a  comparatively  recent 
branch  of  the  teaching  art.  I  consider  it  much  the  best 
school  for  our  lad  to  enter.  The  teaching  is  strongly 
scientific  and  practical,  although  a  good  English  education 
is  given.  French,  German,  history,  &c,  are  also  taught. 
The  course  usually  lasts  for  three  years,  but  I  think  two 
years  will  be  found  most  suitable  in  the  majority  of  cases.  It  is 
astonishing  what  an  amount  of  good,  solid  useful  information 
can  be  assimilated  by  a  boy  in  the  two  years — knowledge 
which  enables  him  not  only  to  speak  the  King's  English,  but 
at  the  same  time  prepares  the  way  for  an  understanding  of 
his  workshop  duties.  And  how  wonderfully  cheap  these 
trade  preparatory  schools  are  !  Sixpence  to  a  shilling  per 
week  in  the  majority  of  cases,  and  dozens  of  scholarships 
usually  thrown  in  for  competition  amongst  the  most 
industrious. 

3.  The  boy  may  enter  the  workshop  immediately  on 
leaving  the  elementary  school  and  attend  technical  classes 
two  nights  a  week  during  the  winter.  But  this  is  a  bad 
course  to  pursue.  He  will  soon  find  himself  at  a  dis- 
advantage as  compared  with  his  more  fortunate 
companions. 

1  strongly  advise  attendance  at  a  trade  preparatory 
school.  When  the  lad  has  finished  with  it,  he  will  be  15 
or  10  years  of  age,  and  ready  to  serve  his  apprenticeship. 
He  should  accordingly  be  apprenticed  at  once.  During  the 
winter  he  should  attend  a  technical  school,  where,  by  reason 
of  his  previous  training,  be  will  be  able  to  take  the  higher 
classes.  At  the  end  of  his  apprenticeship  he  will  find  him- 
self, if  during  all  this  time  he  attends  regularly  the  technical 
classes,  possessing  a  very  substantial  foundation  for  his 
future  career  as  an  engineer.  He  will  have  a  training  in 
the  scientific  side  of  engineering  little,  if  any,  inferior  to  the 
man  who  has  undergone  the  orthodox  curriculum  of  a 
university — and  at  a  tithe  of  the  cost. 
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The  Meetings  of  11"'  [.E.E. 

Letters  of  protest  such  as  Mr.  Ferrer's  in  your  currant 
issue  are  evidence  of  life,  and  if  Bucfa  energy  la  properly 
directed  should  benefit  the  Institution,  although  many  will 
consider  that  the  public  Press  is  not  the  place  for  ventilating 

complaints. 

My  habit  is  to  consult  the  ELECTRICAL  Kkvikw's  list 
of  "  Forthcoming  Events,"  and  1  do  not  find  the  absence 

of  the  postcards  announcing  meetings  a  serious  matter. 
Mr.  Farrer's  id.  has  to  be  multiplied  by  7,000  to  get  an 
estimate  of  the  importance  of  the  economy  in  stamps. 

An  alteration  that  has  affected  me  is  the  withdrawal  of 
the  supply  of  advance  copies  of  papers  on  selected  subjects 
of  interest  to  each  member,  which  was  based  on  a  single 
request  at  the  beginning  of  a  session  itemising  the  subjects 
one  is  particularly  interested  in. 

Another  room  for  improvement  is  in  the  organisation  of 
the  discussions  on  papers,  and  this  is  not  limited  to  the  I.E.E. 
only.  It  should  be  of  sufficient  importance  for  Members  of 
Council  who  are  specialists  in  different  branches  to  take  a 
personal  interest  in  organising  discussions  on  papers  which 
come  forward  on  subjects  in  which  each  is  expert.  They 
would  know  who  are  capable  critics,  and  who  are  in  a 
position  to  give  valuable  material  in  discussions ;  and, 
while  it  is  not  my  desire  to  take  away  the  opportunity  for 
practice  from  inexperienced  speakers,  it  is  due  to  any 
member  who  prepares  a  paper  to  the  satisfaction  of  the 
Examining  Committee  to  have  that  paper  discussed 
intelligently  and  efficiently.  It  ought  not  to  be  possible 
for  a  discussion  to  be  cut  short  "  for  want  of  time." 


London,  E.C.,  May  13//<,  1914. 


Theodore  Stevens. 


Electricity  and  Gas  Supply. 

It  has  been  suggested  upon  more  than  one  occasion  in 
the  electrical  Press  that  gas  undertakings  and  suppliers  of 
electrical  energy  should  work  in  greater  harmony  than  is 
customary  at  present.  This  must  be  my  excuse  for  troubling 
you  with  this  letter,  in  which  I  desire  to  point  out  that  the 
decision  given  yesterday  by  Mr.  Justice  Sargant  in  the 
Court  of  Chancery  upon  the  Long  Eaton  case  is  not  likely 
to  hinder  such  a  consummation.  However  desirable  it  may 
have  appeared  to  some  suppliers  of  electrical  energy  that  gas 
undertakings  should  be  wiped  out  of  existence,  they  were 
never  given  their  statutory  powers  for  such  an  object.  In 
this  fundamental  respect  they  differ  from  an  ordinary  trader, 
who  is  free  to  sell  his  goods  to  any  customer  he  chooses, 
and  at  whatever  price  he  chooses,  and  to  go  any  length  in 
this  direction,  even  if  his  avowed  object  be  to  smash  up  the 
opposition  shop  in  the  same  street.  If  energy  suppliers  will 
but  take  to  heart  the  difference  between  fair  and  unfair 
trading  (or  preference),  they  will  get  their  share  of  the 
supply  of  light,  heat  and  power  in  response  to  the  demand 
the  public  makes  for  it,  which  was  the  privilege  Parliament 
meant  to  bestow  when  it  gave  them  their  statutory  powers. 

Charles  Carpenter. 

London,  S.E.,  May  13/%,  1914. 

[We  refer  to  this  letter  in  our  leading  columns. — Eds. 
Elec.  Rev.] 

Deterioration  of  Red  Cable. 

I  enclose  herewith  two  samples  of  3/22  V.I.R.  cable, 
regarding  which  I  should  appreciate  your  comments. 

The  cable  was  manufactured  some  four  or  five  years  ago 
by  one  of  the  leading  firms  in  the  C.M.A.,  and  was  erected 
in  Simplex  tubing  in  a  dry  but  fairly  warm  atmosphere. 
The  black  cable  appears  quite  sound,  but  the  rubber  on  the 
red  cable  is  cracked  about  every  half-inch  or  so,  and  its  in- 
sulating properties  are  quite  negligible. 

The  point  is  that  from  time  to  time  I  have  heard  that 
he  ordinary   red   cable — which   is  generally   used  as  the 


■witch  wire  on  lighting   installatioi  h  inferior  t*< 

the  black  oabie,  o  of  the 

red  colouring  tnatti  >      and  I  know  one  or  I 
who,  foi  i  In   reason,  will  nol  tble  at  «H. 

aally,  this  i   the  Brit  time  I 
which  appeari  to  row  oi  and  I  ihould 

know    whether    any    • 

similar  cases  of  failure. 

ii.  ii. 

"  Nrliofller  "  MlnerVul,iim|i  8*1   l>«(..li.i. 

Mr.  Fred,  .1.  Turquand's  letter,  which  appears  in  yorn 
last,  issue,  only  proves  that  Bchoeller  bai  'useful, 

where  Mr.  Tnrquand  has  failed. 

I    do  noi,  propose  to  enter  in!  at  tin- 

moment.    The  lamp  can  be  left  to  speak  for  itself  when  tb 
time  comes. 

W.  BekaaehL 

London,  E.G.,  May  16th,  191  I. 


The  Problem  of  the  Small  Consumer— 1908.1914, 

On  opening  the  current  week's  issue,  I  was  forcibly  -truck 
by  the  phrase  heading  this  letter.  It  brought  to  my  mind 
the  sub-title  of  an  article  passing  through  several  issues  of 
the  REVIEW  in  June  and  July,  1908,  in  which  I  dealt 
very  fully  with  "the  problem  of  the  small  consumer."  In 
that  article,  if  I  remember  correctly,  the  majority  of  the 
principles  on  which  "the  Fixed  Price  Light  Co."  have  built 
their  scheme  were  enunciated.  The  one  supply  company "s 
branch  feeding  by  means  of  overhead  or  exposed  mains  a 
series  of  small  consumers  was  one  of  the  points  which  I  then 
indicated.  The  provision  of  a  transformer  system  was 
another.  In  the  particular  article  referred  to  I  suggested 
an  auto-transformer,  but  with  the  proviso  that  this  might 
not  be  passed  by  all  supply  authorities,  and  that  a  double- 
wound  transformer  might  be  necessary. 

I  am  pleased  also  to  notice  that  the  diversity  factor  of 
this  class  of  business  is  just  what  I  anticipated  it  would  be, 
and  it  certainly  gives  me  pleasure  to  notice  that  the  company 
are  making  a  success  of  the  demand  from  the  small  con- 
sumer. It  does  not  surprise  me  at  all  that  the  revenue 
which  they  are  obtaining  "  considerably  exceeds  the  average 
revenue  per  lamp  obtained  from  the  Corporation  supply  as  a 
whole."  This  was  proved  in  this  neighbourhood  by  the 
Clyde  Valley  Co.  about  five  years  ago,  when  they  supplied 
a  number  of  tenement  houses  somewhat  on  the  lines  of  my 
scheme,  and  charged  a  fixed  price  per  lamp.  I  trust  that 
the  company  will  extend  their  operations  to  other  districts 
than  Wimbledon,  and  I  feel  sure  that  there  is  a  big  revenue 
waiting  for  the  Supply  Co.  which  tackles  the  small  consumer 
in  a  systematic  and  proper  fashion. 

Great  credit  is  due  to  Messrs.  Handcock  &  Dykes,  the 
consulting  engineers  of  the  company,  and  to  Mr.  Lee  of 
the  Wimbledon  Corporation,  for  having  so  fully  developed 
the  source  of  revenue  which  was  all  the  time  lying  to  their 
hand. 

In  view  of  the  fact  that  I  was  one  of  the  earliest  to  draw 
attention  to  this  untapped  source  of  revenue,  it  affords  me 
personally  a  good  deal  of  satisfaction  to  see  that  my  fore- 
casts have  been  so  fully  realised.     It  was  certainly    not 

"  unexpected  "  by  me. 

John  D.  Mackenzie. 

Glasgow,  May  18//;,  1914. 


Frequency  Changer. 

If  a  direct  current  of  suitable  voltage  be  connected  in 
series  with  an  alternating  current  so  that  during  half  of  one 
cycle  its  voltage  will  be  added  to  that  of  the  a.c.  voltage 
and  during  the  other  half  of  the  same  cycle  its  voltage  will 
be  in  opposition  to  that  of  the  a.c.  voltage,  a  pulsating  cur- 
rent will  be  obtained  at  one  half  of  the  frequency. 

Would  some  of  your  readers  be  kind  enough  to  inform  me 
whether  this  arrangement  could  be  used  for  any  practical 
purpose  ?  f.  "W.  T. 

[The  superposition  of  D.r.  on  a.c.  attracted  much 
attention  some  years  ago  (see  Elec.  Rev.,  July  Gth.  1900). 
We  pointed  out  at  the  time  that  the  gain  in  efficiency 
claimed  for  it  was  groundless.  It  may,  however,  be  of  use 
in  some  special  applications. — Ens.  Elec.  Rev.] 
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Charging  a  Small  Battery. 

In  reply  to  "  H.  T.  B."  in  your  current  issue,  he  gives  no 
facts  about  size  except  "  small."  To  handle  the  problem 
effectively  requires  complete  data  of  capacity  of  the  cells, 
for  a  given  period,  and  number  and  c.P.  of  lights. 

For  a  few  lights  I  should  not  regulate,  though  I  appreciate 
that  the  brightness  would  vary. 

If  the  dynamo  runs  all  day  every  week  day,  and  it  is  not 
practicable  to  have  charging  at  a  higher  voltage,  it  would 
no  doubt  be  cheapest  to  charge  half  at  a  time,  and  thus 
require  only  one  resistance — but  this  requires  knowledge  of 
size  of  cell  to  estimate  the  value  of  such  an  economy — 
instead  of  two  resistances  suggested  by  "  H.  T.  B." 

I  recommend  integrating  meters  for  input  and  output, 
and  to  avoid  inaccuracies  this  would  require  three  ampere- 
hour  meters,  one  for  discharge,  and  two  for  charge,  one 
connected  in  each  "half"  (i.e.,  27  cells  in  series  with  one 
"  charge"  meter).' 

R.  E.  ». 

London,  May  IGth,  1914. 


THE    INSTITUTION    OF    ELECTRICAL 
ENGINEERS. 


An  Artless  Query. 

The   following  amusing  inquiry,  which   might  interest 

some  of  your  readers,  was  sent  to  our  works  referring  to 

our     advertisement      for  Century     repulsion     induction 
motors  :  — 

We  read  your  advertisement  of  the  Century  motors  in  the 
American  Exporter,  and  shall  be  glad  to  receive  your  full  range 
of  illustrated  catalogues  quoting  terms  of  business  and  the  dis- 
counts allow. 

You  say  therein  that  the  motors  are  automatic  in  operation,  and 
self-starting,  and  do  not  require  any  external  starting  device. 
Does  it  mean  that — they  do  not  require  any  electrical  energy  or 
oil  engine  to  drive  for  the  production  of  electricity,  and  if  it  be 
such,  we  shall  be  glad  to  hear  from  you  by  return  your  lowest 
price  for  a  motor  to  produce  electricity  sufficient  to  light  50  lamps 
metallic- filament,  and  what  would  be  the  voltage  of  the  motor. 

If  such  a  motor  which  can  produce  electricity  without  the  aid 
of  an  oil  engine  or  an  electric  current  be  available,  which  is  long 
felt  want  here,  we  assure  you  that  we  can  buy  lot  of  such  motors 
for  the  use  of  fans  only  where  electrioity  or  such  big  oil  engines 
are  not  available. 

We  await  you  full  information  by  return  mail.  Yours  faith- 
fully, (Signed)  

Adnil  Electric  Co.,  Ltd. 
R.  A.  Makples. 

London,  E.C.,  May  Ibth,  1914. 


The  Wiring  of  Government  Buildings. 

My  attention  has  been  drawn  to  a  series  of  articles  now 
appearing  in  the  Daily  Herald,  stating  that  nearly  all  the 
public  buildings  down  Whitehall  are  in  hourly  danger  of 
fire  owing  to  defective  electrical  installations.  It  is  essential 
that  inquiries  should  be  made  as  to  the  truth,  or  otherwise, 
of  these  statements  ;  yet,  although  I  have  searched  the 
columns  of  all  the  daily  papers,  1  can  find  nothing  dealing 
with  the  subject,  either  by  questions  in  the  House  or  in  the 
Press.  These  articles  seem  to  bear  the  impress  of  truth, 
although  the  paper  itself  does  not  appeal  to  one,  and  yet 
nothing  is  done.  We  have  M.P.'s  in  the  House  that  are 
connected  with  our  industry  ;  surely  they  ought  to  inquire 
as  to  their  truth. 

If  such  statements  are  false,  the  persons  responsible  for 
them  should  be  severely  dealt  with  ;  if  true,  they  are  of 
such  a  serious  nature,  that  the  technical  Press,  the  con- 
tractors of  London,  together  with  the  general  public,  ought 
to  press  for  an  inquiry,  and  have  the  electrical  installations 
of  these  buildings  brought  up  to  date.  Friends  of  mine, 
whose  business  is  in  the  Foreign  Office,  tell  me  the  whole 
office  is  in  a  ferment,  and  they  certainly  speak  as  if  quite  a 
lot  of  the  things  spoken  of  in  these  articles  are  true. 


Fulham,  S.W.,  May  16ft,  1914. 


B.  S.  Sykes. 


The  Kinjr  of  Denmark.— The  King  of  Denmark  on 
Thursday  of  last  week  honoured  the  Great  Northern  Telegraph  ( 'o. 
w  th  a  visit  to  their  offices  at  St.  Helen's  Place,  E.C.,  and  went 
through  the  telegraph  station  there. 


The  Journal  for  May  15th  contains  the  Report  of  the  Council  for 
1913-14,  which  was  to  be  presented  to  the  annual  general  meeting 
yesterday.  The  Report  shows  that  at  May  1st,  1914,  the  member- 
ship amounted  to  7,045  of  all  ranks,  a  decrease  of  39  during  the 
year.  New  members  elected  numbered  287,  and  15  were  reinstated  ; 
there  were  110  resignations,  187  lapsed,  and  44  deaths.  On  the 
other  hand,  112  candidates  for  Associate  Membership,  including 
70  non-members,  have  been  approved  subject  to  their  passing  the 
examination  (the  papers  for  which  are  published  in  the  same  issue). 
Premiums  have  been  awarded  as  follows : — Mr.  S.  Evershed, 
Institution  Premium  ;  Mr.  F.  Lydall,  the  Ayrton  Premium  ; 
Commandant  G.  A.  Ferric,  the  Fahie  Premium  ;  Mr.  L.  J.  Hunt, 
the  John  Hopkins-on  Premium ;  Mr.  B.  Welbourn,  the  Paris 
Premium ;  Messrs.  K.  M.  Faye-Hansen  and  J.  S.  Peck,  S.  H. 
Holden,  and  F.  J.  Teago,  extra  premiums ;  and  Students' 
Premiums  to  Messrs.  B.  A.  Richards  and  D.  Dunham,  H.  S.  Ripley, 
J.  L.  Thompson,  J.  L.  Moffett,  W.  S.  Flight,  and  A.  Arnold  and 
E.  L.  M.  Etntage.  A  Salomons  Scholarship  has  been  awarded  to 
Mr.  C.  H.  Stubbings,  and  two  David  Hughes  Scholarships  to 
Messrs.  J.  G.  Wellings  and  J.  Mould.  Regarding  the  Industrial 
Committee,  the  Report  says  : — 

The  Council  have  to  report  that  the  Industrial  Committee  has 
been  dissolved. 

This  Committee  was  constituted  on  March  28th,  1912,  and  then 
consisted  of  six  Members  of  Council,  12  members  of  the  Institution 
not  being  necessarily  Members  of  Council,  and  six  other  persons 
not  been  necessarily  members  of  the  Institution.  On  November 
14th,  1912,  the  members  of  the  Committee  not  being  members  of 
the  Institution  were  increased  from  six  to  12  in  number.  Repre- 
sentatives of  the  Tramways  and  Light  Railways  Association,  the 
Association  of  Electric  Power  Companies,  the  British  Electrical 
and  Allied  Manufacturers'  Association,  the  Incorporated  Municipal 
Electrical  Association,  the  Conference  of  Chief  Officials  of  the 
London  Electric  Supply  Companies,  and  the  Association  of 
Municipal  Corporations,  accepted  seats  on  the  Committee. 

The  work  of  the  Parliamentary  Committee  of  the  Institution 
which  had  hitherto  dealt  with  legislative  and  similar  subjects  was 
transferred  to  the  Industrial  Committee. 

The  constitution  of  the  Committee  was  framed  so  as  to  secure 
the  widest  representation  of  the  industry,  and  with  a  view  to  the 
accomplishment  of  effective  work  by  utilising  the  organisation  and 
influence  of  the  Institution.  The  powers  conferred  upon  the 
Committee  were  very  carefully  considered  with  a  view  to  the 
attainment  of  the  maximum  benefit  from  its  operations,  and  the 
Council  hoped  for  much  good  from  the  Committee's  deliberations 
and  recommendations.  In  common  with  other  Committees  of  the 
Institution  the  Industrial  Committee  was  required  to  report  to  the 
Council  by  whom  such  action  would  be  taken  as  they  might  con- 
sider advisable.  The  constitution  and  powers  of  the  Committee 
will  be  found  in  the  annual  report  for  1911-12  {Journal,  Vol.  49, 
p.  6G4). 

Fourteen  meetings  of  the  Committee  have  been  held,  at  which 
the  matters  considered  were  the  Electric  Lighting  Bill  (1912),  the 
National  Insurance  Act,  the  draft  Census  of  Production  Schedules, 
and  the  Sheffield  Corporation  Bill  (1912). 

On  March  9th  last  the  Committee  reported  to  the  Council  as 
follows  :  — 

"The  Industrial  Committee  have  carefully  considered  the  con- 
stitution of  the  Committee  and  the  powers  conferred  upon  it  by  the 
Council  of  the  Institution. 

"  They  are  unanimously  of  opinion  that  it  is  not  only  desirable, 
but  of  importance  to  the  electrical  industry,  that  an  organisation 
should  exist  which  is  capable  of  protecting  and  promoting  the 
legislative  and  industrial  interests  of  the  industry,  in  so  far  as 
these  interests  are  not  already  represented,  protected,  and  pro- 
moted by  the  various  existing  Associations,  and  also  for  the 
purpose  of  co-ordinating  and  supporting  the  work  of  these  sectional 
associations. 

"  They  are  of  opinion  that  the  present  constitution  and  powers 
of  the  Industrial  Committee  are  not  such  as  to  enable  it  to  perform 
useful  work.  They  are  further  of  opinion  that  the  views  of  the 
Council  of  the  Institution  should  be  ascertained  as  to  whether  it  is 
advisable  to  enlarge  the  powers  of  the  Industrial  Committee  and 
give  it  the  necessary  authority  effectively  to  carry  out  the  work 
referred  to  ;  or,  alternatively,  as  to  whether  the  Council  be  of  the 
opinion  that  the  consideration  of  these  industrial  questions  is 
properly  within  the  province  of  the  Institution." 

On  the  question  of  enlarging  the  powers  of  the  Industrial  Com- 
mittee, the  only  additional  powers  would  have  been  the  granting 
of  plenary  authority  to  act  independently  of  the  Council,  but  no 
such  extension  of  powers  could  be  given,  as  the  Council  cannot 
wholly  delegate  to  a  Committee  the  powers  or  authority  vested  in 
them  by  the  members  of  the  Institution.  Neither  were  the 
Council  able  to  suggest  any  advantageous  change  in  the  constitu- 
tion of  the  Committee,  and  in  view  of  the  opinion  of  the  Com- 
mittee as  expressed  in  their  report  there  was  no  alternative  but  to 
dissolve  the  Committee. 

The  Council  take  this  opportunity  to  point  out  the  grave  diffi- 
culties which  arise  if  questions  are  dealt  with  which  involve 
matters  of  a  political  character  or  in  regard  to  which  the  interests 
of  various  sections  of  the  membership  may  be  in  conflict. 

With  regard  to  the  Council's  attitude  towards  industrial  ques- 
tions, the  Council  will  in  future,  as  in  the  past,  within  the  pro- 
visions of  the  Memorandum  of  Association,  take  such  action  in 
respect  of  legislative  or  industrial  matters  as  may  conduce  to  the 
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will    (five     full     consideration     In     any     r.  made     to 

thorn  whilo  preserving  Impartiality  to  all  seotiona  of  tin   eleol 
Industry. 

Tho  Report  goes  on  to  Btate  that  u  number  of  BeoUona] 
Committees  have  boon  appointed  to  organise  meeting!  lit  whioh 
specialised  subjects  can  be  dleoueied    by  member!   Interested   In 

thoHO  subject*.  A  Hum  of  B500  bun  been  placed  at.  the  ili  ipOltl 
of  the  Research  Committee  for  the  current  mir.  The  receipts  in 
connection  with  the  Kelvin  Memorial  Window  amounted  to  Al,691, 
and  the  expenditure  to  £1,223,  leaving  a  balance  of  4468  ;  thin 
will  be  applied  to  the  establishment  of  a  Kelvin  Gold  Medal,  to  be 
awarded  trionnially  as  a  mark  of  distinction  aobieved  in  engi- 
neering work  of  the  kinds  with  which  Lord  Kelvin  woh  CFpocially 
identified. 

The  Council  has  appointed  delegates  to  the  International 
Illumination  Commission,  and  a  National  Committee  to  take  part 
in  the  work  of  the  International  Scientific  Radio-Telegraphio 
Commission ;  and  the  Eleotrical  Section  of  the  Engineering 
Standards  Committee,  and  of  the  British  Electroteohnical  Com- 
mittee, has  been  reorganised. 

The  benevolent  fund  amounts  to  £1.642,  an  increase  of  £151, 
and  the  Wilde  benevolent  trust  fund  stands  at  £1,816.  The 
ineome  for  the  year  amounted  to  £19,802,  and  expenditure 
to  £15,410,  leaving  a  surplus  of  £4,392  ;  after  transferring 
amounts  to  certain  funds,  there  remained  a  balance  of 
£2,834,  compared  with  £1,238  in  1912.  The  assets  amounted 
to  £114,001,  against  liabilities  £44,781,  leaving  a  credit 
balance  of  £69,220,  an  improvement  of  £4,002.  In  February 
the  catalogue  of  the  lending  library  was  issued  to  members 
containing  63 1  entries,  and  306  issues  of  books  were  made  in  two 
months. 


BUSINESS   NOTES. 


Bankruptcy      Proceedings.— Mr.    J.    G.    Form  an, 

electrical  engineer,  Kilmun  Cottage,  Kilmun,  Argyllshire,  was 
examined  in  Edinburgh  Bankruptcy  Court  in  connection  with  the 
sequestration  of  his  estate.  Answering  Mr.  C.  A.  Romanes,  chartered 
accountant,  trustee  on  the  estate,  Mr.  Forman  said  he  served  his 
apprenticeship  with  his  father's  firm  in  Glasgow.  His  father,  who 
was  Mr.  James  J.  Forman,  of  Craigpark,  Ratho,  died  in  1900.  He 
was  not  assumed  as  a  partner,  but  his  brother  was.  He  left  his 
father's  employment  about  a  year  prior  to  his  father's  death.  HiB 
remuneration  was  £200  a  year,  and  he  had  a  free  house.  He  went 
into  the  employment  of  another  firm — Messrs.  Hurst,  Nelson  and 
Co. — and  received  the  same  remuneration,  in  addition  to  expenses 
for  a  visit  to  South  Africa  on  behalf  of  the  firm.  That  visit  took 
place  in  1899,  and  he  was  there  for  about  six  or  seven  months. 
Over  a  year  later  he  started  business  in  Moffat  on  his  own  account, 
and  left  there  in  1908.  When  his  father  died  he  received  a  share 
in  his  estate  equal  to  between  £300  and  £400  a  year.  At  present 
he  was  the  holder  of  a  patent  for  an  internal  combustion  pump, 
which  he  undertook  to  hand  over  to  the  trustee,  although  he 
hoped  this  action  would  not  interfere  with  its  future  value.  He 
was  at  present  in  business  in  Kilmun  as  a  consulting  electrical 
engineer.    The  case  was  adj  ourned  for  a  week. 

T.  L.  Callender  (Shamrock  Cycle  Co.),  electrical  engineer, 
residing  at  Nottingham,  lately  trading  at  St.  Heliers,  Jersey. 
Last  day  for  proofs  for  dividend,  May  30th.  Mr.  E.  Wynne 
Humphrey,  trustee,  i,  Castle  Place,  Park  Street,  Nottingham. 

W.  H.  Pease,  electrical  engineer,  lately  carrying  on  business  at 
Scarborough  and  Doncaster,  appeared  for  his  public  examination. 
According  to  bis  statement  of  affairs,  debtor's  liabilities  expected 
to  rank  for  dividend  amounted  to  £771,  and  his  available  assets 
totalled  £251.  The  debtor  had  not  furnished  a  proper  cash  and 
goods  account,  and  the  examination  was  adjourned  in  order  to 
enable  him  to  do  so. 

W.  Barnett,  electrician,  269,  Mile  End  Road,  E. — Trustee  (Mr. 
E.  Leadam  Hough,  Bankruptcy  Buildings,  Carey  Street,  W.C.), 
released  May  5th. 

F.  W.  Suteb,  engineer  and  company  director,  67,  St.  John's 
Park,  Upper  Holloway,  N. — Trustee  (Mr.  E.  S.  Grey,  Carey  Street, 
W.C.),  released  May  11th. 

H.  G.  Prested,  electrical  engineer,  St.  John's  Park,  Holloway. 
— Trustee  (Mr.  E.  S.  Grey,  Carey  Street)  released  May  5th. 

The  Printing  Trades'  Exhibition. — The  Exhibition 

now  being  held  at  the  Agricultural  Hall,  Islington,  is  considered 
to  be  the  best  of  its  kind  which  has  been  held,  and  so  far  as  the 
display  of  printing  machinery  and  accessories  is  concerned  there  is 
no  doubt  that  this  is  the  case.  All  the  machinery  which  is  at 
work  is  driven  in  some  way  or  other  by  means  of  electric  motors, 
and  while  the  various  electrical  applications  are  interesting,  there 
is  very  little  of  conspicuous  novelty.  One  of  the  most  mposing 
displays  of  machinery  is  that  by  Haddon  &  Co.  in  the  small  hall 
near  the  entrance,  and  this  has  been  appropriately  named  "  Haddon 
Hall."  In  this  hall  is  to  be  seen  also  the  best  display  of  electric 
motors  and  switchgear,  these  being  supplied  by  J.  H.  Holmes  &  Co. 
The  machines  are  practically  all  individually  driven  and  are 
equipped  with  automatic  starting  switchgear.  On  some  of  the 
machines  is  a  very  complete  control  equipment,  Messrs.  Holmes 
having  adapted  their  rotary  push  button  control  to  fiat  bed 
machinery.  The  control  panel  contains  a  solenoid  starting  switch, 
main  clapper  switch,  d  p.  switch  and  field  regulator,  with  inter- 
locking field  contacts  which  ensure  the  shunt  regulating  resistance 
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Catalogues     and    Lists. —  Ixdia-Ritober,    G 

Pkiiciia    v n i.  TELSOBAFB   WOBl       I    >,  '.ate- 

logue  No.  86  of  84  pages  is  devoted  to  Silvertown  insulator*, 
littingH,  and  tools  for  telegraph  and  telephone  lines.  Starting  with 
iron  and  creosoted  wood  poles  and  structure*  for  telephone  ex- 
changes, it  particularinen  wircn,  cable  suspen 
galvanised  brackets,  insulators  and  supports  for  name,  Post  Office 
pattern  pot-head  insulators,  iron  hooded,  ebonite,  glass  xhackle, 
bobbin,  reel,  and  other  insulators,  cleats,  telegraph  linemen's 
tools,  ka ,  and  several  pages  of  diagrams  show  various  leading-in 
methods  employed  by  the  Po3t  Office. 

Tin:  Caii  :ies  Co.,  Ltd.,  Britannia  Works,  Tividale. 

— Forty-eight-page  illustrated  brochure  specially  prepared  for 
borough  electrical  and  other  engineers  concerned  with  matters 
relating  to  public  lighting.  The  firm  specialise)  in  lanterni  for 
the  electric  lighting  of  public  places,  and  in  this  publication  it 
shows  a  range  of  fittings  to  take  half-watt  lamps.  In  addition  to 
illustrations  of  the  fittings,  pictures  also  appear  of  streets,  railway 
stations,  &c,  in  various  cities  in  Great  Britain  where  they  are  in 
servioe. 

The  Western  Electric  Co,  Ltd.,  North  Woolwich. — Booklet 
No.  105  (revised  edition,  12  pages)  contains  particulars  of  the 
improved  Blue  Ball  dry  cell  and  tests  thereof  made  at  the  National 
Physical  Laboratory.     Prices  are  tabulated. 

Messrs.  A.  Reyrolle  &  Co.,  Ltd.,  Hebburn-on-Tyne. — Revised 
pamphlets  Nos.  114  and  144.  The  former  deals  with  standard 
wall  plugs,  the  prices  of  glands  used  in  connection  with  which 
have  been  reduced.  The  latter  shows  oil  switches  for  three- 
phase  (50  amperes  500  volts),  the  prices  of  which  have  also  been 
considerably  reduced. 

Mr.  C.  Franklin  Tubbs,  2,  Craven  Terrace,  Carlton  Hill,  Lseds. 
— Brief  particulars,  many  illustrations  and  tabulated  prices  of 
"  Nonpareil"  oil  immersed  and  other  starters,  A.C.  brake  solenoids, 
oil  switches,  single-phase  starters,  resistances  and  other  manufac- 
tures of  this  firm  are  given  in  a  series  of  publications  just  issued 
in  an  expanding  cover. 

The  Electrical  Co.,  Ltd.,  London. — The  E.C.  Journal  for 
May  has  been  issued.  Among  other  articles  we  find  a  description 
of  the  A.E.G.  high-tension  factory  and  some  notes  on  the  manu- 
facture of  A.E.G.  rubber-insulated  wires. 

Messrs.  J.  H.  Holmes  &  Co.,  Newcastle-on-Tyne. — Pamphlet 
No.  71  contains  illustrated  particulars  and  prices  of  the  "  Castle  " 
ammeters  and  voltmeters,  portable  testing  sets,  and  other  measuring 
instruments. 

Mr.  H.  Lanz,  63,  Queen  Victoria  Street,  London,  E.C. —Four- 
page  circular  giving  half-tone  views  and  test  particulars  of  super- 
heated locomobiles  made  at  Mannheim. 

The  Armorduct  Manufacturing  Co.,  Ltd.,  6,  Farringdon 
Avenue,  London,  E.C— Priced  leaflet  giving  particulars  of  the 
"  Scru-grip  "  continuity  fitting. 

Book  Notices. — The  publishers  of  Sell's  "  Directory  of 
Registered  Telegraphic  Addresses,"  after  a  long  correspondence 
with  the  Postmaster- General  of  the  Commonwealth  of  Australia, 
have  obtained  official  authority  to  publish  the  list  of  firms  in 
Australia  using  registered  cable  addresses,  and  arrangements  have 
been  made  for  the  names,  together  with  the  postal  and  cable 
addresses  and  other  particulars,  to  appear  in  the  next  volume  (1915) 
of  Sell's  Directory. 

From  Mr.  Fritz  Pauli,  of  Berlin,  we  have  received  a  reprint  of  a 
long  article  in  "  Snd  und  Mittel-Amerika,"  of  March  20th,  on  the 
development  of  the  Telefunken  system  of  wireless  telegraphy  in 
Latin  America.  The  article  is  fully  illustrated,  and  indicates  that 
the  system  named  has  been  adopted  in  the  great  majority  of 
instances  ;  a  map  is  given  showing  the  distribution  not  only  of  the 
Telefunken  stations,  but  also  of  those  installed  by  other  concerns— 
a  total  of  365  (including  ship  installations)— and  several  of  the 
Marconi  stations  are  illustrated,  the  sectional  hollow  masts  of  the 
latter  contrasting  with  the  open  triangular  trellis  construction 
usually  adopted  by  the  Telefunken  Co. 

"Journal  of  the  Institution  of  Electrical  Engineers."  Vol. 
LII,  No.  234.  May  15th.  London:  E.  &  F.  N.  Spon,  Ltd.  Price 
3s.  6d. — This  iesue  contains  papers  on  "  E'ectrification  of  Railways 
as  affected  by  Traffic  Considerations,"  by  H.  W.  Firth:  and  "The 
New  Central  Telegraph  Office.  Calcutta,"  by  C.  T.  Williams,  as  well 
as  the  Report  of  the  Council  for  1913-14,  Annual  Accounts,  and 
the  papers  set  in  the  examination  for  Associate  Membership. 

'•  Electric  Wiremen's  Work,"  by  J.  H.  Havelock.  "  Modern 
Workshop  Practice,"  by  E.  Pull.  London  :  Crosby  Lockwood  and 
Son.     Price  5s.  net  each. 

"  Engineering  Directory."  April.  London  :  Engineering,  Ltd. 
Gratis. 

"Proceedings  of  the  American  Institute  of  Electrical  Engineers.' 
Vol.  XXXIII,  No.  5.     May.    New  York  :  The  Institute.     Price  f  I 

"  Transactions  of  the  New  York  Electrical  Society,"  New  Series 
Nos.  1  to  6.     1912.     New  York  :  The  Sceiety. 
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Seaside   Illuminations. — Now   is  the    time   for  the 

authorities  of  popular  seaside  resorts  to  prepare  attractions  for 
their  summer  visitors.  A  good  example  is  set  by  Hastings,  where 
the  bandstand  and  front  have  been  illuminated  with  no  fewer  than 
4,000  metallic-filament  lamps,  producing  an  excellent  spectacular 
effect  at  night.  The  lamps  used  are  the  Pope  "  Elasta  "  British- 
made  wire  lamps,  and  appear  to  suffer  no  ill-effects  from  their 
exposed  position. 

Liquidations, — The   Hove   Electric  Lighting  Co., 

Ltd.-  A  meeting  of  creditors  is  called  for  May  25th.  Claims 
must  be  sent  to  the  Liquidator,  Mr.  P.  R.  Reeves,  Salisbury  House, 
E.C.,  by  May  22nd. 

Measures  Bros.,  Ltd.,  63b,  Southwark  Street,  S.E. — 
Liquidator  (H.  de  Vaux  Brougham,  33,  Carey  Street,  W.C.), 
released  May  8th. 

Trade  Announcements. — Messrs.  E.  Oakley  &  Co., 

38,  Broad  Street,  Poland  Street,  London,  W..  have  been  appointed 
sole  concessionnaires  for  the  British  Isles  for  the  Deaco  electric 
starting  and  lighting  equipments  for  motor-cars. 

HB8SBS.  J.  W.  G/REHNWOOD  &  Co.,  electric  lamp  makers, 
Halifax,  are  declining  business.  In  consequence  the  stock, 
plant,  .Sco.,  are  to  be  disposed  of  by  auction  on  May  27th. 

The  Brimsdown  Lamp  Works,  Ltd.,  have  taken  up  the  sale 
of  special  glass  shades  in  conjunction  with  their  Wirum  lamps. 

Messrs.  Jas.  J.  Niven  &  Co.,  Ltd.,  have  removed  to  38.  Lime 
Street,  E.C. 

New  I  ndenrround  Posters. — The  Underground  Co. 

has  just  issued  a  new  series  of  10  picture  posters,  designed  in  a 
style  in  general  use  on  the  Continent,  but  thus  far  little  adapted 
for  poster  work  in  this  country.  They  are  from  the  brush  of  Paul 
Reith.  a  young  German  artist  of  the  Munich  Art  School,  and  are 
good  examples  of  three  and  four-colour  woik.  The  posters,  which 
deal  with  Hampton  Court,  Uxbridge,  the  Riverside  at  Kew,  a 
Barge  Scene  on  the  Brent,  Box  Hill.  Stoke  Poges  Church. 
Epping  Forest,  and  so  on,  will  be  displayed  on  the  motor-'buses  and 
the  tramcars  with  which  the  Underground  is  associated. 

Thermit  Welding. — Messrs.  Thermit,  Ltd.,  London, 

have  recently  taken  over  the  entire  control  of  the  "Thermit'' 
patents  in  South  Africa  and  India,  and  their  chief  engineer  will  in 
July  proceed  on  an  extended  tour  in  these  countries  with  a  view 
to  the  development  of  the  business,  more  especially  as  regards  the 
welding  of  tramway  rails.  The  company  are  also  sending  out  one 
of  their  welders  with  the  necessary  plant  to  enable  practical 
demonstrations  of  the  process  to  be  given  on  every  system  in  both 
countries.  The  tour  is  expected  to  extend  over  a  period  of  about 
nine  months. 

For  Sale. — Messrs.  Electro-Bleach  and  By- 
products, Ltd.,  have  for  disposal  a  number  of  gas  engines, 
dynamos  and  producers.  Eastbourne  Borough  Electrical  Engi- 
neer invites  tenders  for  the  purchase  of  arc  lamp*  and  accessories, 
and  meters.  Particulars  will  be  found  in  our  advertisement  pages 
to-day. 

Denmark,  —  The  Danish  Customs  authorities  have 
recently  given  a  decision  to  the  effect  that  "  transformers  consist- 
ing of  a  closed  iron  receptacle,  stated  to  contain  oil,  copper  wire, 
insulated  parts,  &c,"  are  to  be  classified  under  No.  301  of  the 
Tariff,  the  duty  being  7J  per  cent,  ad  valorem. 

Patent  Restoration, — An  order  has  been  made  for  the 
restoration  of  Patent  No.  18,866  of  1910,  for  "  Hydraulic  air  com- 
pressor or  pump."  granted  to  Otto  Heldebert  Mueller. 


LIGHTING  and  POWER  NOTES. 


Ashton-under-Lyne. — Works  Extension  Completed. 

— The  new  turbine  and  boiler  plant  extensions  at  the  electricity 
works,  which  have  cost  £50,000,  have  been  completed,  and  are  to  be 
thrown  open  for  public  inspection. 

Atherton. — Mill  Driving. — The  U.D.C.  has  agreed  to 

supply  electricity  for  power  purposes  to  the  Laburnum  Spinning 
Co.'s  new  mill  for  a  period  of  not  less  than  seven  years,  subject  to 
sanction  by  the  L.G.B.  to  a  loan  to  meet  thecost  of  the  necessary  mains. 

Australia. — The  Sydney  City  Council  has  been  recom- 
mended by  its  E.L.  Committee  to  invite  offers  for  the  acquisition 
by  the  Council  of  a  property  containing  coal,  which  must  be 
situated  within  70  miles  of  Sydney,  either  on  a  waterway  or  within 
ten  miles  of  a  railway,  for  the  use  of  the  electricity  department. 
The  electrical  engineer  reported  that  the  coal  bill  this  year  will 
amount  to  £35,000,  the  greater  portion  of  which  is  represented  by 
the  cost  of  haulage,  and  it  would  be  economical  in  the  future  for 
the  Council  to  establish  a  generating  station,  containing  very 
large  units,  on  the  coalfield,  and  transmit  the  energy  to  Sydney. — 
Australian  Miming  Standard,. 

Barnes. — Year's  WORKING. — The  net  profit  of  the 
U.D.C.  electricity  undertaking  for  the  year  ended  March  3 1st  last 
was  42,353,  an  increase  of  £362  over  the  previous  year. 
Generating  costs  decreased  from  '81d.  per  unit  to  °75d.  per  unit. 
Of  the  profit,  £1,000  has  been  placed  to  the  reserve  fund,  and 
£1,000  to  the  relief  of  the  rates. 


Barnslev. — Year's  Working. — The  annual  report  of 
the  electrical  engineer  states  that  the  units  sold  during  the  past 
year  numbered  2,200,057,  as  compared  with  2,055,570  in  the  pre- 
vious year.  The  consumers  connected  total  1,216,  as  against  1,142, 
the  equivalent  in  8-c.p.  lamps  being  98,671,  as  against  91,427.  The 
net  profit  was  £1,469,  which,  with  the  reserve  fund,  makes 
£2,870  to  be  carried  forward.  The  engineer  intends,  at  an  early 
date,  to  present  a  report  on  the  plant  at  the  electricity  works,  and 
the  necessity  of  further  extensions. 

The  Corporation  proposes  to  apply  to  the  B.  of  T.  for  authority 
to  supply  electricity  in  Vernon  Road  and  to  the  Mount  Vernon 
Sanatorium.  The  Woreborough  U.D.C,  which  waB  asked  to  consent 
to  the  proposal,  has  adjourned  the  matter  for  three  months. 

Birmingham. — Year's  Working. — The  receipts  of  the 
Corporation  electricity  undertaking  for  the  year  ended  March  31st, 
1914,  amounted  to  £346,561,  compared  with  £300,596  in  the 
previous  year.  The  units  sold  numbered  73,767,178,  against 
63,250.492.  The  net  balance  was  £44,634,  of  which  £19.500  has 
been  carried  to  the  renewals  fund,  and  it  is  proposed  to  place 
£25,134  to  the  relief  of  the  rates.  During  the  year  the  capital 
account  has  been  increased  by  £160,123.  including  £13,567  for  new 
buildings,  £75.382  for  plant,  and  £66.222  for  mains  and  services, 
and  now  stands  at  £2,156,207. 

Proposed  New  Mains. — The  MS.  Committee  has  recommended 
the  T.C.  to  apply  for  sanction  to  a  loan  of  £150,000  for  new  E.L. 
mains. 

Blean.— Proposed  E.L. — The  Whitstable  E.L.  Co.  has 

applied  to  the  Blean  R.D.C.  for  permission  to  erect  overhead  wires 
to  supply  electricity  outside  the  area.  The  R  D.C.  has  requested 
its  surveyor  to  confer  with  the  company's  engineer  on  the  matter, 
and  report. 

Bolton. — Rate  Relief. — The  Electricity  Committee  has 
decided  to  transfer  £2,000  from  the  profits  of  the  department  to 
the  relief  of  the  rates. 

Bradford-on-Avon. — Prov.  Order. — The    B.  of  T. 

has  granted  a  prov.  order  for  E.L.  to  Mr.  J.  H.  Edwardp,  of  Bristol. 
The  area  of  supply  includes  the  urban  district  and  Limpley  Stoke. 
Westwood,  Winsley,  Bradford  Without,  and  Holt,  in  the  i  area  of 
the  R.D.C. 

Bury. — Overhead  Wires. — The  T.C.  has  applied  to 

the  B.  of  T.  for  permission  to  use  overhead  wires  in  parts  of  the 
borough  for  the  transmission  of  electricity  at  6,600  volts. 

Street  Lighting. — A  sub-Committee  of  the  Lighting  Com- 
mittee has  been  appointed  to  consider  the  automatic  lighting  of 
street  lamps. 

Castle  Eden   (Co.    Durham). — E.L.    Scheme. — The 

P.C.  has  adopted  an  electric  lighting  scheme,  and  is  to  take  a  supply 
of  current  from  the  Wingate  Colliery  Co.,  at  £2  per  light  per 
annum,  the  company  erecting  poles  and  wires.  The  company  has 
also  undertaken  to  supply  private  dwellings  at  4d.  per  unit. 

Continental  Notes. — Hungary. — What  is  stated  to  be 

the  first  large  overland  electricity  generating  station  in  Hungary 
is  about  to  be  established  at  Pancsova,  to  supply  current  to  about 
15  small  towns,  and  for  agricultural  power  purposes. 

Russia. — The  Kharkov  Section  of  the  Russian  Technical  Society 
is  arranging  to  hold  an  Electrical  Exhibition  in  the  city  of 
Kharkov  towards  the  end  of  the  present  year.  It  is  intended  to 
provide  sections  to  demonstrate  the  applications  of  electricity  to 
mining,  to  small  industries,  to  household  uses,  central  station 
purposes,  &c. 

Italy. — The  Societa  Imprese  Idrauliche  ed  Elettriche  del  Tirso 
has  been  formed  at  Leghorn  for  the  utilisation  of  the  water  power 
of  the  river  Tirso,  on  the  island  of  Sardinia.  The  share  capital 
provisionally  amounts  to  £140,000,  capable  of  being  increased  to 
£480,000,  and  the  chief  undertakings  interested  in  the  scheme  are 
the  Banca  Commerciale  and  the  Italian  Southern  Railway  Co.  It 
is  proposed  to  build  a  large  dam  on  the  river  and  erect  plant  of 
20,000  H.P.,  and  power  is  to  be  supplied  to  the  mines  in  the  island. 
The  Government  has  granted  fiscal  facilities  to  the  undertaking  and 
financial  support,  and  the  works  will  pass  into  the  possession  of 
the  State,  free  of  charge,  at  the  end  of  45  years. 

Cranbrook. — Proposed  E.L. — Messrs.  Saunders  &  Co. 

have  approached  the  R.D.C.  with  reference  to  E.L.  schemes  for 
Hawkhurst  and  Cranbrook,  and  a  committee  has  been  formed  to 
consider  the  question  in  consultation  with  representatives  of 
the  respective  Parish  Councils. 

Darwen. — Year's  Working. — The  net  profit  on  the 

Council's  eleotricity  department  for  the  past  year  was  £972,  of 
which  £500  has  been  contributed  to  rate  relief.  The  units  generated 
numbered  2.11 1,000,  and  the  power  load  nearly  doubled  during  the 
year. 

he  \  on  port. — Year's  Working. — The  gross  profit  on 

the  Corporation  electricity  department  for  the  past  year  was 
£7,878,  and  after  paying  £3,938  for  interest  and  £3,891  to  the 
sinking  fund,  the  net  balance  of  £46  has  been  carried  to  the 
reserve  fund. 
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Dover.    The  Postal  authorities'  bava  aiked  the  ] 
qnote  terms  for  eleotrioity  supply  to  the  m  ie,  with  ■& 

antioipatod  consumption  of  10,000  unitH  per  annam,  bat  without 
any  guarantee  for  a  minimum  quantity.  The  engineer  Huggcntu 
fid.  per  unit  for  lighting  anil  2}d,  for  power  fur  one  year,  iunl  the 
Eleotrioity  Committee  Iihm  left  the  matter  in  hin  hands  to  deal  with 
at  hiii  discretion. 

The  Committee  ha*  decided  to  ohargo  a  minimum  of  A 80  a  year, 
with  2Jd.  per  unit  for  current  consumed,  and  if  the  demand 
exceed*  B  K\v.  to  charge  £6  extra  for  each  kvv.  Hiippliod,  for  a 
stand- by  supply  at  tho  Hippodrome. 

Dundalk. — L.G.B.  [nqtjiet. — An  inquiry  whh  held  on 

May  12th  by  Mr.  P.  0.  Cowan  into  the  application  of  the  U.D.O. 
(or  sanction  to  borrow  £20,000  for  extensions  to  the  electricity 
undertaking.  The  Council  has  agreed  to  supply  the  locomotive 
works  of  the  O.N.  of  Ireland  Railway  Co.  at  '!)d.  per  unit  up  to 
480,000  units,  and  '7d.  per  unit  in  excess  of  that  amount,  with  a 
minimum  account  of  £  1,800  per  annum.  The  application  waa 
opposed  by  the  Dundalk  Gas  Co. 

Edinburgh.— Public  Lighting  Charges. — According 

to  a  statement  made  to  the  T.C.  by  the  treasurer,  the  E.L.  Com- 
mittee proposes  during  the  coming  year  to  speud  an  additional 
£59,250  on  capital  account,  £30,000  of  which  is  the  first  instal- 
ment for  the  new  generating  station  at  Portobello.  This 
necessitates  an  addition  of  £5,925  to  the  reserve  fund.  The 
estimates  show  that  the  Committee  expects  its  ordinary  revenue 
and  the  revenue  from  the  reEerve  fund  investments  to  provide  for 
the  whole  expenditure  during  the  year,  and  also  for  the  £5,925 
required  for  the  reserve  fund,  and  leave  a  surplus  at  the  end  of 
the  year  of  nearly  £5,000.  The  treasurer  said  in  the  face  of  the 
large  surplus,  it  was  difficult  to  see  how  the  Committee  could 
maintain  the  existing  charge  of  £9  per  lamp  for  street  lighting  in 
view  of  the  competition  of  high-pres9ure  gas,  which  was  offered  at 
a  much  lower  figure.  Undoubtedly  the  oost  might  be  considerably 
reduced  by  substituting  equally  powerful  gas  lamps  for  E.L.,  and 
it  was  quite  clear  the  Corporation  would  have  to  obtain  much 
better  terms  from  the  E.L.  Committee,  or  the  Committee  would 
lose  one  of  its  best  customers.  Notice  of  motion  was  given  that 
it  be  remitted  to  the  E.L.  Committee  to  consider  the  charge  for 
eleotrioity  for  public  lighting  as  from  May  15th,  and  report. 

Ellon, — E.L.  Scheme. — The  agreement  between  the 
T.C.  and  Mr.  James  Duncan,  of  Tillycorthie,  in  connection  with 
the  latter's  E.L.  scheme  having  been  adjusted,  Messrs.  T.  C.  Smith 
and  Co.,  of  Aberdeen,  are  to  start  immediately  with  the  wiring  of  the 
houues,  and  the  whole  scheme  is  to  be  finished  by  September. 

Folkestone. —  Half-Watt    Lamps. — The    T.C.    has 

accepted  the  offer  of  the  Electricity  Co.  for  lighting  the  East  Cliff 
with  six  700-c.p.  half-watt  lamps,  at  £81  per  annum. 

Gravesend. —  Loans     Sanctioned. — The     T.C.     has 

reoeived  from  the  L.G.B.  sanction  to  the  following  loans  in  con- 
nection with  the  electricity  undertaking  : — £650  for  buildings  and 
foundations;  £1,600  for  cables  and  street  works;  and  £11,000 
for  machinery,  plant,  &c.  The  latter  sum  is  to  be  amended,  as  it 
should  be  £12,500,  the  amount  applied  for  at  the  inquiry. 

Greenock. — New  Plant.— The  new  5,000-kw.  Westing- 

house-Rateau  steam  turbo-generating  set  at  the  Dellingburn 
power  station  waa  started  up  last  week.  At  the  ceremony  it  was 
stated  that  it  was  proposed  to  supply  current  to  Port-Glasgow  at  a 
pressure  of  about  10,000  volts,  and  it  was  expected  that  the  ship- 
builders would  take  their  whole  supply  from  the  Greenock  T.C. 

Harrogate. — The  Lighting  Committee  has  granted 
a  number  of  salary  increases  to  employes  of  the  electricity  depart- 
ment. It  was  also  decided  that  the  staff  at  the  works  on  duty  on 
Bank  Holidays  shall  be  paid  at  the  rate  of  time  and  a  half,  and 
that  any  of  the  staff  at  the  works  working  overtime  on  account  of 
the  illness  of  a  fellow  workman  shall  be  paid  the  ordinary  Trade 
Union  rate  of  pay  for  overtime. 

Hereford. — Year's    Working. — The   revenue   of   the 

Council's  electricity  department  for  the  year  ended  Maroh  25th,  1914, 
was  £7,229,  compared  with  £6,516  for  the  previous  year.  The  units 
sold  numbered  840,939,  against  600,217,  the  increase  being  mainly 
for  power. 

Inverurie. — Proposed  E.L. — The  G.N.   of    Scotland 

Railway  Co.  has  quoted  3jd.  per  unit  for  a  supply  of  electricity  to 
the  town. 

Keith. — Proposed    E.L. — The     company    at    present 

installing  electric  light  in  Lossiemouth,  has  been  requested  to 
submit  three  alternative  methods  for  the  generation  of  electricity 
in  the  town,  i.e.,  by  suction  gas,  crude  oil  and  steam. 

Kettering. — New  Loans. — The  U.D.C.  has  taken  up 

loans  in  connection  with  the  electricity  undertaking  of  £1,000  for 
assisted  wiring,  £1,400  for  mains  extensions,  and  £600  for  services. 

Leeds. — Proposed  Loan. — The  Finance  and  Parlia- 
mentary Committee  has  resolved  to  apply  to  the  L.G.B.  for  sanotion 
to  the  borrowing  of  £200,000  for  extensions  at  the  electricity 
works,  and  the  purchase  of  land  in  Whitehall  Road,  and  £12,000 
for  the  purchase  of  land  in  South  Accommodation  Road,  and  the 
necessary  works  to  adapt  it  for  the  purpose  of  the  electricity 
undertaking.  The  Tramways  and  Electricity  Committee  has  decided 
to  supply  current  for  the  charging  of  the  batteries  of  eleotric 
vehioles  at  Id.  per  unit. 


!irii»ni:ii»l      ■ 
poratiou    •  !'  Ifrtftkinjr,     which     have    just   b«en    pub- 

liehed,  nhow  total  the  p»*t  y»r  4144,M6\  working 

ezpeneei  amounting  to  »  18,017,  and  a  ur 
After  nii'iit.iiig  oapital  obargea,  the  net  profit  wm  h.  i  i 
oompwee  with  >:  i  .  i  u.ade 

fur    BZpaoditDTI     Of    a    capital    natur  (whioCJ    i» 

rnoreeeing  jmt  by  irplna  would  bo  £21  ■j'j-   a»  »^»in«t 

418,361  in  I'.hj  18.     During  the  ji  a  bUUob  unit*  were 

sold,   an    lOOTeeM    I  MarlOM  year      power 

and   heating   MOOBntM  fot  19  million    unitM,  the  aggregate  hi-   of 
motors  in  use  being  28,842,  and  of  beating  apparatus  966  *w-    The 

maximum  load  wan  18,880  k\v.,  an  compared  with  10,715  kvv.,  the 
generating  plant  capacity  being  22,940  I  W„  •Blafa  will  shortly  be 
increased  to  80,440  K\v.  Ordinary  generating  and  dintrib  .' 
costs  amounted  to  '43d.  per  unit,  capital  charge.  I  ■:.,  bringing  up  the 
total  cost  per  unit  to  I  Old.,  as  against  the  average  price  received 
of  l'l2d.  The  average  units  sold  per  35-watt  lamp  installed  were 
19  21,  and  per  n  i\  (motors  and  heating)  709,  giving  revenuei  of 
4s.  3d.  and  £2  8s.  fid.  respectively. 

Leigh. — L.G.B.  I  /'  rBY. — Mr.  H.  EL  Hooper  has  held 
an  inquiry  into  the  T.C.'s  application  for  sanction  to  borrow 
£10,225  for  extensions  at  the  electricity  works.  No  opposition 
was  raised. 

London.  —  The  L.C.C.  has  been  recommended  by  its 
Finance  Committee  to  sanction  the  following  loans  for  electricity 
purposes: — Hackney  B.C.,  £15,750  for  plant  extensions  ;  Stepney 
B.C.,  £15,000  for  mains  extensions  ;  and  Woolwich  B.C.,  £542.  for 
the  electricity  undertaking. 

L.C.C.  Electbicity  Committee's  Report. — Considerable  dis- 
cussion oocurred  on  the  submission  of  an  estimate  of  £3,500  to 
the  Council,  in  respect  of  expenses  for  the  current  year  in  con- 
nection with  the  work  of  the  Special  Electricity  Committee.  It 
was  contended  that  the  whole  question  of  the  supply  of  electricity 
in  London  was  a  matter  of  extreme  urgency,  and  the  Committee 
should  take  the  earliest  opportunity  of  presenting  a  comprehen- 
sive report,  so  that  the  matter  might  be  discussed  in  detail  by 
the  full  Council.  Practically,  the  only  point  of  importance,  how- 
ever, which  emerged,  was  a  statement  by  the  chairman  of  the 
Committee  that  it  was  intended  to  present  a  scheme  to  Parlia- 
ment next  session,  and  that  an  opportunity  would  be  afforded  the 
Council  of  fully  discussing  its  provisions. 

Hampstead.— Plant  and  Mains  Extensions. — The  B.C.  has 
decided  to  install  additional  plant  at  the  electricity  works,  at  a 
cost  of  £7,600,  and  to  extend  the  E.L.  mains  from  Quex  Road 
Road  to  the  Kilburn  Empire,  at  an  estimated  cost  of  £2,604. 

Bethnal  Gbeen. — The  Council,  after  considering  the  E.L. 
Committee's  recommendation  to  appoint  Mr.  Snell  as  consulting 
engineer,  has  decided  to  advertise  for  an  electrical  engineer  at  a 
fee  of  not  more  than  500  guineas. 

Islington.— L.G.B.  Inquiry. — Last  week  Mr.  T.  C.  Ekin  held 
an  inquiry  into  the  application  of  the  Guardians  to  install  electric 
lighting  in  certain  of  their  institutions  and  offices,  at  a  cost  of 
£3,600.  Various  estimates  for  E.L.  costs  were  given  by  Mr. 
Enright,  as  consulting  engineer  to  the  Guardians,  and  by  Mr.  H.  L. 
Dykes,  of  Messrs.  Handcock  &  Dykes,  while  Mr.  Goodenough,  of 
the  Gas  Light  and  Coke  Co.,  explained  the  offers  of  the  Gas  Co., 
and  incidentally  criticised  thoee  for  electric  lighting.  The  B.C. 
had  agreed  to  supply  the  Guardians  at  the  rate  of  2d.  a  unit  for  a 
minimum  of  125,000  units  during  five  years. 

Mold.— Proposed  Prov.  Order. — Mr.  A.  0.  Griffiths, 

of  Caergwrle,  has  informed  the  U.D.C.  that  he  intends  applying  for 
a  prov.  order  for  E.L.,  and  to  form  a  company  for  working  the 
same. 

Newport   (Fife).— Purchase  Proposal  Rejected.— 

The  T.C.  has  decided  not  to  take  over  the  undertaking  of  the  Tayside 
Electric  and  Gas  Light  Co.,  which  supplies  eleotrioity  in  Wormit, 
now  amalgamated  with  Newport. 

Portrush     (Co.      Antrim).— Proposed     E.L.— The 

U.D.C.  has  decided  to  appoint  Messrs.  J.  Woodside  k  Co.  as  elec- 
trical engineers  to  the  proposed  electricity  works. 

Pudsey. — Mill   Driving. — Messrs.    Richard    Ingham 

and  Co.,  Ltd.,  spinners,  of  Crawshaw  Mills,  are  considering 
whether  the  textile  plant  in  their  proposed  new  extension  shall  be 
driven  by  electricity  or  steam. 

Red  di  tcli. — Reconstruction    Scheme.— The    U.D.C. 

has  adopted  the  scheme  of  Messrs.  Handcock  &  Dykes  for  the  re- 
construction of  the  eleotrioity  works,  and  has  decided  to  apply  to 
the  L.G.B.  for  sanction  to  borrow  £18,000  for  the  purpose.  The 
engineers'  original  report  has  been  varied,  in  that  a  single-phase 
system,  instead  of  three-phase,  is  to  be  adopted  for  the  extensions. 

Rothesay. — At  a  meeting  of  the  T.C.  last  week  it  was 
stated  that  the  whole  of  the  E.L.  plant  required  renewing  ;  the 
matter  will  probably  oome  before  the  next  meeting. 

Scarborough.  —  E.L.    Purchase  Deferred.  —  The 

T.C.  has  decided  to  take  no  further  steps  at  present  with 
respect  to  the  purohase  of  the  undertaking  of  the  Scarborough 
Electric  Supply  Co. 
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Slaithwaite   (Yoiks).— Proposed  E.L.— The  U.D.C. 

has  appointed  a  deputation  to  interview  the  Huddersfield  electrical 
engineer,  with  regard  to  the  construction  of  an  electric  lighting 
plant. 

Sooth  Africa.— The  Worcester  (Cape  Province)  hydro- 
electric scheme  has  been  sanctioned  by  the  Government  ;  the 
estimated  coBt  is  £16.000,  and  work  is  expected  to  commence  next 
August. 

The  Port  Elizabeth  T.C.  proposes  to  borrow  £50,000  for 
extensions  to  its  electric  lighting  plant  and  mains. 

Springhead   (near  Oldham).— Proposed   EX.— The 

U.D.C.  has  asked  the  Oldham  T.< '.  upon  what  terms  it  would  supply 
electrioity  to  the  district. 

Stockport.— LCD.  Inhuiky. — An  unopposed  inquiry 
was  conducted  on  May  )3th.  by  Mr.  H.  R.  Hooper,  into  the  appli- 
cation of  the  T.C.  for  sanction  to  the  borrowing  of  £17,600,  for 
the  extension  of  the  electricity  undertaking.  In  the  course  of  the 
proceedings,  Mr.  Hooper  commented  on  the  wisdom  of  devoting 
the  profits  to  the  provision  of  new  machinery,  rather  than  borrow- 
ing for  that  purpose. 

Sunderland.  —  Loan    Application.  —  The    T.C.    has 

approved  of  the  expenditure  of  £21,972  upon  sub-stations  and  mains 
in  connection  with  the  distribution  of  electricity,  and  has  sanc- 
tioned an  application  to  the  L.G.B.  for  power  to  borrow  £50,000, 
to  be  expended  upon  mains. 

•  SwintOll.— Proposed  Loan.— The  U.D.C.  has  applied 
for  sanction  to  a  loan  of  £  1,500  for  electrioity  purposes. 

The  electrical  engineer  has  been  instructed  to  report  on  the 
question  of  the  renewal  or  otherwise  of  the  bulk  supply  agreement 
between  the  Council  and  the  Lancashire  E.P.  Co.,  and  also  on  the 
conversion  of  the  present  system  to  a  three-phase  alternating 
system. 

Tasmania.— The  report  of  Mr.  E.  Parry,  on  the  elec- 
trical scheme  of  the  Hydro-Electric  Power  and  Metallurgical  Co., 
has  been  presented  to  the  Government,  and  is  generally  in  favour 
of  Government  purchase.  In  regard  to  the  potentialities  of  the 
Great  Lake,  the  report  states  that  the  rainfall  would  produce  an 
average  of  150,000  h.p.,  and  a  maximum  of  700,400  H.P.,  which 
would  probably  be  sufficient,  with  the  increased  storage  conditions', 
to  supply  400,000  HP.  The  expenditure  on  the  scheme  to  date 
amounts  to  £136,797,  and  the  estimated  cost  of  completing  the 
work  so  as  to  supply  Hobart  is  £96,449,  to  which  £17,500 
for  interest  on  construction,  and  £41,450  for  administration, 
should  be  added.  Mr.  Parry  is  of  opinion  that  the  whole  of  the 
energy  can  be  disposed  of  in  Hobart  and  district,  for  which  mains 
extensions,  estimated  to  cost  £35,000,  will  be  required,  making  a 
total  expenditure  of  £300,572,  equivalent  to  £35  12s.  per  HP.  for 
generating  plant.  The  cost  of  additional  plant,  buildings,  head- 
works,  and  transmission  lines  to  the  West  and  North- West  Coasts, 
is  estimated  at  £268,900.— Australian  Mining  Standard. 

Torrington.— Proposed  E.L.— The  T.C.  has  referred 
the  question  of  the  electric  lighting  of  the  town  to  the  Lighting 
Committee  for  consideration. 

Waltham    Abbey.— Proposed    Prov.    Order.— The 

Waltham  Abbey  and  Cheshunt  Gas  Co.  has  asked  the  U.D.C.  if  it 
would  support  an  application  by  the  company  for  a  prov.  order  for 
E  L.  at  Waltham  Cross  and  district.  The  Council  has  appointed  a 
deputation  to  discuss  matters  with  representatives  of  the  company. 

Watford.— L.G.B.  Inquiry.— Mr.  T.  C.  Ekin  held  an 
unopposed  inquiry  last  week  into  the  application  of  the  U.D.C.  for 
power  to  borrow  £15,150  for  the  extension  of  the  electricity  supply 
to  the  districts  of  Abbots  Larjgley,  Watford  Rural  District,  Alden- 
ham  and  Bushey  I  rban  District,  which  have  been  added  to  its 
are». 

Wolverhampton.  —  Electrical    Exhibition.  —  The 

T.C.  has  confirmed  a  proposal  of  the  Electricity  Committee  to  hold 
an  electrical  exhibition  at  the  forthcoming  fioral  fete  in  the  West 
Park,  at  a  cost  not  exceeding  £200. 

An  f  h.t.  main  is  to  be  laid  from  Pountney  Street  to  Goldthorn 
Hill  pumping  station,  and  other  necessary  work  is  to  be  carried 
out  at  the  station  at  a  cost  of  £876, 

Worcester.— Skuack  Pumping.— The  T.C.  has  ap- 
pointed the  city  engineer  and  the  electrical  engineer  to  report  on 
the  advisability  of  using  gas  or  electric  power  for  driving  the 
pomps  and  compressor  at  the  sewage  workp.  At  the  last  meeting 
of  the  T.C.  the  Sewerage  Committee  recommended  the  installation 
of  a  suction  gas  plant  in  place  of  electricity,  at  a  cost  of  £711, 
estimating  that  a  saving  of  £790  per  annum  would  be  effected  ; 
this  figure  was  criticised  by  several  speakers.  The  Sewerage  Com- 
mittee at  present  pays  1  Jd.  per  unit  for  electricity  ;  if  all  its  power 
were  electrical  it  could   be  supplied  at  Jd.  per  unit. 

Street  Lighting  — The  lighting  of  New  Road  is  to  be  con- 
verted  from  gas  to  electricity. 


TRAMWAY  and  RAILWAY  NOTES. 


Accting-ton.— Year's  Working.— The  revenue  of  the 

T.C.  tramways  for  the  year  ended  March  31st  last  amounted  to 
£30,191,  and  the  working  expenses  to  £17,511.  The  net  surplua 
was  £1,733. 

Alder&hot  and  Farn borough—  An  extension  of  time 

until  June  1th,  1915,  for  the  commencement  or  completion  of  the 
works  under  the  Aldershot  and  Farnborough  Light  Railway 
Order,  1909,  has  been  applied  for  by  the  Light  Railway  Co. 

Birmingham.— Tramway  Fares.— A  report  by  Mr. 
Baker,  general  manager  of  the  T.C.  tramways,  on  the  suggested 
readjustment  of  the  tramway  fares,  states  that  from  the  financial 
point  of  view,  }d.  fares  are  a  mistake.  It  might  be  possible  for 
Birmingham  to  institute  id.  fares  on  a  limited  scale,  if  the  work- 
men's return  tickets  weie  abolished,  but  if  the  two  were  working 
together  the  profit  on  the  undertaking  would  be  wiped  out.  The 
Id.  fare  is  the  backbone  of  the  Birmingham  undertaking,  and  to 
decrease  the  number  of  Id.  fares  would  almost  certainly  result  in 
disaster.  The  report  states  that  42  per  cent,  of  the  passengers 
travelled  less  than  half  of  the  Id.  stage,  and  if  Jd.  fares  were  in 
vogue  the  receipts  would  be  reduced  by  upwards  of  £90,00o,  to 
recover  which  13  million  additional  passengers  would  be  required. 

Bolton. — Rate  Relief. — It  has  been  decided  to  con- 
tribute £17,500  from  the  profits  of  the  tramway  undertaking  to 
the  relief  of  the  ratec. 

Clifton  (Lanes.).— The  Salford  T.C.  has  informed  the 
Kearsley  D.C.  that  it  cannot  see  its  way  to  connect  its  tramway 
system  with  that  of  the  South  Lanes.  Tramways  Co.,  and  the  two 
systems  will,  therefore,  still  be  separated  by  about  200  yards-  at 
Clifton. 

Darwen.— Year's    Working;— The  total    receipts  of 

the  T.C.  tramways  for  the  past  year  amounted  to  £14, 64i:  on  the 
Darwen  section,  and  £2,145  on  the  Hoddlesden  section.  The  net 
profit  on  the  Darwen  section  was  £773,  and  on  the  Hoddlesden 
section  there  was  a  loss  of  £325.  The  car-mileage  was  :  Darwen 
230,54  5,  Hcddlesden  36,367. 

Dundee.  —  Tramway      Purchase.  —  The      Dundee, 

Broughty  Ferry  and  District  Tramway  Co.  has  informed  the  T.C. 
that  it  is  prepared  to  sell  the  section  of  its  tramways,  about 
1,540  yards  in  length,  which  the  T.C.  is  to  take  over  in  August, 
for  £15,480.  The  T.C.  tramways  manager  has  been  instructed  to 
report  on  the  matter,  and  to  prepare  an  estimate  of  what  the  T.C, 
ought  to  offer. 

Glasgow. —  Following  exhaustive  reports  by  the  manager 
of  the  tramways  and  the  chief  engineer  of  the  electricity  depart- 
ment, the  T.C.  has  been  recommended  to  adopt  a  proposal  that  the 
Pinkston  power  station  be  left  under  the  control  of  the  tramways 
department,  provided  that  the  present  arrangements  be  continued, 
whereby  each  department  can  get,  by  means  of  the  interconnecting 
cables  between  Pinkston  and  Port-Dundas  stations,  whatever  supply 
of  energy  can  be  spared  whenever  assistance  is  required  by  either 
department  from  the  other. 

London. — BETHNAL  GREEN. — The  B.C.  has  been  re- 
commended, in  consideration  of  the  L.C.C.  undertaking  recon- 
struction, widening  and  paving  works  in  Grove  Road,  not  to  oppose 
any  further  application  the  C.C  may  make  for  the  construction  of 
overhead  electric  tramways  in  that  road. 

L.C.C. —  Replyirjg  to  Mr.  Kellaway  in  the  HouBe  of  I'ommonB, 
Mr.  Burns  stated  that  an  inspecting  officer  of  the  Board  of  Trade 
visited  the  scene  of  the  accident  on  the  L.C.C.  tramways  on  the 
Embankment  on  May  11th,  and  he  v  as  now  considering  his  report 
with  a  view  to  deciding  whether  a  formal  inquiry  was  necessary. 

The  L.C.C  has  obtained  reductions  amounting  to  £48.600  in  the 
assessments  of  its  tramway  undertaking,  on  the  ground  of  reduced 
earniogs.  The  Islington  B.C.,  however,  has  been  able  legally  to 
uphold  the  view  that  the  reduction  is  not  warranted,  and  the 
Highways  Committee  has  recommended  the  Council  to  take  the 
matter  to  the  House  of  Lords  for  final  decision.  The  assessments 
have  been  reduced  in  45  out  of  the  48  parishes. 

The  first  of  the  new  8,000-kw.  turbine  sets  at  the  L.C.C. 
(Ireenwich  generating  station  will  be  officially  started  up  on 
Wednesday  next. 

Manslield. — Traction  Supply. — The  Electricity  Com- 
mittee has,  subject  to  confirmation  by  the  T.C,  arranged  to  supply 
energy  to  the  Mansfield  and  District  Light  Railway  Cc.  at  1  id, 
per  unit  for  the  first  400,000  units  per  annum,  and  Id.  for  every 
additional  unit.    The  agreement  is  to  be  for  five  years. 

Morecambe. —  Year's  Working. — The  revenue  of  the 

tramways  undertaking   last  year  amounted  to   £10,0^2,  and   the 

gross  profit  to  £4,005.     The  net  surplus  wa9  £2,181,  compared  with 

in  the  previous  year.      It  has  been  decided  to  allocate  £1.500 

to  the  rates  and  to  carry  forward  £683. 

Nt'W  Zealand. — The  surplus  on  the  working  of  the 
Wellington  tramway  system  for  the  past  year  was  £3, .'■''I  com- 
pared with  £  1 1,903  in  the  previous  year,  the  decrease  beir  g  due  to 
alterations  to  cars,  costing  £12,529,  which  were  carried  out  during 
the  year.  The  surplus  on  the  Christchurch  tramways  was  £6,806, 
compared  with  C2.9S2. 
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Southampton. — Fear's  Working.-  Tht,  raodpta  from 

the    T.O.    tramways    dating    the    yrur    endiB|     Mun-li     :i|»t    last 

amounted  to  *H7, 872,  um  agalnat  A64  I8B  la  1918,  Thaonmnt 
ooiiHu I  totalled  1,971,201  units,  an  Inoreaae  oi  6,46'   unit*. 

Warrington. —  Ykak's  WoBsmfl.— The  income  of  the 
T.O.  tramways  undertaking  for  tin-  yeat  ended  Harob  Hint  laet 
amounted   to  £2:1,75:1,  and  the  expenditure   to    410,317.     The  net 

profit  was  £8,389,  of  which  £2,500  is  to  bo  devoted  to  the  n'liel  of 
the  rateH,  and  £789  is  to  be  carried  forward.  On  the  motor- 
omnibuH  servioe  there  is  a  gross  profit  of  I  10  and  a  balance  of 
0886. 

Worsley. — The  U.D.c.  baa  decided  to  write  to  the  local 

M.P.  drawing  attention  to  complaints  respecting  the  condition  of 
the  cars  and  the  overcrowding  of  the  Houth  Lancashire  Tramways 
Oo.'s  route,  and  asking  him  to  approach  the  II.  of  T.  or  take  other 
steps  to  seouro  an  inquiry  into  the  matter. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Wireless  Telegraphy. — The  Marconi  Co.  recently  gave 
a  demonstration  of  wireless  telegraphy  at  100  words  a  minute 
between  Chelmsford  and  Letterfrach,  Co.  Galway,  and  the  Post- 
master- General  proposes  to  adopt  this  method  of  working  between 
a  new  station  near  Stonehaven  and  a  Post  Office  station  near  New- 
oastle-on-Tyne,  as  a  stand-by  in  the  event  of  interruption  of  the 
overland  wires. 

Wireless  Telephony. — It  is  reported  that  a  successful 

experiment  in  wireless  telephony  has  been  made  between  the 
German  wireless  station  at  Nauen  and  the  Austrian  port  of  Pola, 
a  distance  of  850  km, 

Wireless  Fog  Guns. — According  to  the  Dai!//  Tele- 
,/ni/i/i,  the  Marconi  wireless  control  apparatus  installed  by  the 
Clyde  Lighthouse  Trust  at  Gourock,  from  which  signals  are  operated 
at  Fort  Matilda  and  on  a  buoy  in  the  fairway,  is  said  to  be  working 
well.  The  apparatus  has  been  combined  with  the  Stevenson-Moyes 
automatic  acetylene  fog-guD.  This  has  been  erected  on  an  isolated 
beacon  in  mid-sea,  and  has  not  only  been  left  unattended  for  weeks 
on  end,  but  has  during  this  time  been  exposed  to  all  weathers  and 
to  the  "  jamming  "  from  strong  wireless  signals  received  from  ships 
passing  close  at  hand.  The  tests  have  been  in  every  way  satisfactory, 
the  gun,  when  the  wireless  control  is  switched  on  in  the  coastguard 
station  where  the  transmitting  apparatus  is  eet  up,  firing  at 
intervals  of  about  20  seconds  and  giving  both  a  loud  report  and  a 
brilliant  flash.  There  is  a  sufficient  supply  of  acetylene  gas  in  the 
"  gun  "  to  allow  of  continuous  firing,  at  the  rate  of  three  flashes 
and  reports  per  minute,  for  from  two  to  three  weeks.  It  is 
expected  that  the  same  apparatus  with  slight  adaptations  will  be 
utilised  for  mine  and  railway  work,  and  for  blasting  purposes. 


CONTRACTS  OPEN  and  CLOSED, 


OPEN. 


Australia.  —  Sydney.  —  July    20th.     Box  compound, 

meters,  maximum-demand  indicators,  arc  lamp  carbon3,  and 
straight-stem  insulators,  for  the  Council.  Specifications  for  each 
section  10s.  6d.,  from  City  Electrical  Engineer,  Town  Hall. 

July  8th.  N.S.W.  Railways  and  Tramways  Department.  One 
battery  booster  set  to  Specification  No.  453.  Specification  (2p.  <>d.) 
from  the  Electrical  Engineer's  Office,  61,  Hunter  Street,  Sydney. 

Victorian  Railway  Commissioners.— August  26th.  Elec- 
tric oranes.  Specifications  at  the  Railway  Offices,  Spencer  Street, 
Melbourne,  and  at  the  Board  of  Trade  Commercial  Intelligence 
Department,  London. 

Melbourne.— June  3rd.  Sixty  tubular  steel  tramway  poles,  con- 
oentric  lead-covered  cable.  City  Council.  See  "  Official  Notices  " 
to-day. 

Hobart.— July  20th.  Telegraph  and  te'ephone  material,  for 
Postmaster- General.     See  "  Official  Notices  "  to-day. 

Perth.— July  22nd.  Telegraph  and  telephone  material,  for 
Postmaster-General.     See  "  Official  Notices  "  to-day. 

July  1st.  360  accumulators,  Tudor  type,  for  Postmaster- General, 
See  "'  Official  Notices  "  to-day. 

August  5th.  Copper  wire  and  binders,  for  Postmaster-General. 
See  "  Official  Notices  "  to-day. 

Austria.— Vienna.— June  15th.  Supply  of  arc  lamp 
carbons  for  the  year,  January  1st  to  December  31st,  1915,  to  the 
K.k.  Nordwestbahn-Direktion.  Particulars  and  forms  from  the 
Abtedung  fiir  Bahnerhaltung  und  Bau  der  K.k.  Nordwestbahn- 
direktion,  Vienna. 


Bedford)    May  28th.    Steam  tod  other  pipe-work,  f 

Bleotrloil  t,     Mr.  K.  w.  I.    PhOll 

Electrical  Engineer. 
UarSSth.    0oal(abonl 

Works.      .Mr   '  I  0WH  (,'lork, 

Belfast.-- Jane   2nd.     Corporation.      16,000   torn    of 

winded  tingle  mil-  und  lighterage  ti.r  the  Tram  ways  and  I 

Forma   of   tender   from    Mr.  T    W    Ilii,inm    <  ity  I 

trloaJ  Engineer,  East  Bridge  Bti 

Itcliriiim. — The  municipal  anthoritiei  of  the  little  town 

of  oine  (Province  of  Liege)  have  just  Invited  tenden  for  the 
coHsion    for   the   -upply  of   electrical   energy  for  private  and  public 
lighting  and  power  pnrpoeM. 

May  28th.  Municipal  Council.  Bleotric  lighting  installation 
for  three   sheds  at  the  Canal  Dock  f  the 

cahiers  des   charges  can   be  seen  at  the  Board    of   Trade     - 
Int.  Dept. )  in  London. 

May  BOth.  The  Belgian  Post  and  Telc/raph  authorities  in 
Brussels  I  Salle  de  la  Madeleine).  Supply  and  laying  of  a  quantity 
of  telephone  cables  and  cable  leads  in  the  Rmeanll  district. 

Birkenhead. —  May  26th.     Coal  lor  power  stations  for 

the  Mersey    Railway   Co.     Mr.    J.   Shaw,    General    Manager  and 
Secretary,  Central  Station. 

Cardiff. — May  28th.  Corporation.  Pipe-work  and 
feed  tank.     See  "  Official  Notices  "  May  Kth. 

Clechheaton.— May  23rd.  U.D.C.  2,000  yards  of 
concentric  cable  and  2,000  yards  of  three-core  pilot.  See  "  Official 
Notices  "  May  8th. 

Croydon. — June  9th.  Coal  for  a  year,  for  the  Cor- 
poration Tramway  Department.     Borough  Engineer,  Town  Hall. 

Darlington. — June  4th.  Corporation.  One  water-tube 
boiler  and  one  cooling  tower,  for  the  Electricity  Department 
Specification  from  the  Borough  Electrical  Engineer,  Electricity 
Works,  Haughton  Road. 

Dart  ford.— June  15th.  U.D.C.  One  500-KW.  high- 
pressure  steam  turbine,  generator,  condenser,  ice.  See  "  Official 
Notices  "  to-day. 

Dublin. — May  25th.  Corporation,  a.c.  slot  meters. 
See  "Official  Notices"  May  15th. 

Grangemouth.  —  Corporation.  Supply  of  electric 
lamps,  stores,  &c.  Specifications  from  Mr.  D.  A.  Donald,  Burgh 
Engineer. 

Gravesend. — May  25th.  Switchboard  platform  exten- 
sion and  high-tension  room,  at  the  Corporation  Electricity 
Works,     Borough  Surveyor. 

Harrogate. — The  Borough  Electrical  Engineer  is  pre- 
paring a  scheme  for  increased  coal  storage  at  the  Electricity 
Works. 

Hornsey. — June  3rd.  B.C.  Twelve  months'  supply  of 
coal  for  the  electricity  department.  Forms  of  tender  from  the 
Town  Clerk's  Office,  99,  Southwood  Lane,  Highgate,  N. 

H.W.  Office  of  Works. — June  2nd.  Three  years' 
supply  of  lift  ropes.    See  "Official  Notices"  to-day. 

Keighley. — May  25th.  Corporation.  One  750-kw. 
converting  plant,  for  a.c,  three-phase,  6,600  volts  to  D.C.  500 
volts.     See      Official  Notices  "  May  8  th. 

Leeds. — June  29th.  Corporation.  Air-cooled  trans- 
formers.   See  "  Official  Notices  "  to-day. 

Liverpool. — June  2nd.  Electrical  fittings  and  stores 
for  12  months,  for  the  directors  of  the  Liverpool  Overhead  Railway. 
Forms  of  tender  from  the  Manager,  31,  James  Street. 

London.— Fulham.  May  27th.  B.C.  9,000  tons  of 
coal  for  the  electricity  works.     See  "Official  Notices  "  May  8th. 

June  4th.  Installation,  760  wiring  points,  900  lights  ; 
telephones,  call  and  fire  bells  ;  at  Furzedown  Training  College  and 
Hostels,  Tooting,  S.W.     See  "  Official  Notices  "  May  15th. 

Hammersmith.— May  27th.  B.C.  Air-cooled  static  trans- 
formers, and  earthenware  cable  ducts.  See  "Official  Notices" 
May  15  th. 

Metropolitan  Polick. — June  3rd,  Three  years'  supply  and 
maintenance  of  electrical  cell  calls  at  Police  Stations  and  Conrtp, 
for  the  Receiver,  New  Scotland  Yard.  See  "Official  Notices" 
to-day. 

St.  Pancras.— June  3rd.  B.C.  Coal  for  12  months  for  the 
electricity  department.  Forms  of  tender  from  the  Electricity 
Department,  57,  Pratt  Street,  Camden  Town.  N.W. 

Hampstead. — June  11th.  B.C.  One  1,500-K\v.  turbo-alternator, 
barometric  jet  condenser  and  pipework,  cooling  tower  and  tanks. 
See  "  Official  Notices  "  to-day. 

Stepney.— June  11th.  B.C.  Three  years"  supply  meters, 
demand  indicators,  time  switches  and  carbons.  See  "  Official 
Notices  "  to-day. 

Loughrea  (Co.  Galway).— May  30th.    Gas  engine  and 

suction  plant,  dynamo  and  motor  booster,  storage  battery,  switch- 
board, overhead  lines  and  street  lamps,  for  Loughrea  Electric  Power 
and  Lighting  Co.    See  "  Official  Notices  "  May  15th. 
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New  Zealand. — Wellington.— July  9th.  City  Council. 

Electric  chassis  for  a  2,000-lb.  parcels  delivery  van,  and  an  electric 
car.  for  the  Electric  Tramways  Department.  Specification  may  be 
seen  at  the  Board  of  Trade  Commercial  Intelligence  Department  in 
London. 

July  27th. — New  Plymouth  B.C.  (2)  Overhead  wiring  and 
permanent  way  (5  route  miles).  (3)  Sub-station  equipment  (con- 
verting plant,  battery,  booster,  switchboard,  Ace).  (4)  Rolling 
stock  (six  complete  cars)  for  electric  tramways.  Specifications 
from  Mr.  F.  Black,  Consulting  Eoginepr,  Wellington,  or  B.  of  T. 
Offices,  London.  Deposit  (2)  £4  4s.  ;  (3)  £2  2s.  ;  (4)  £2  2?.— 
.v.  /.  Shipping  and  Commerce. 

Auckland. — August  nth.  Three  760-EW.  d.c.  mixed-pressure 
turbo-generators ;  one  1,500-kw.  three-phase  turbo-generator, 
including  auxiliary  plant  and  sub-station  equipment.  See  "  Official 
Notices  "  to-day. 

Penrliiwceiber  (Glam.), — June  3rd.    Twelve  months' 

supply  of  electrical  fittings,  stores,  &c,  for  the  Penrikyber  Navi- 
gation Colliery  Co.,  Ltd.     Forms  of  Tenders  from  the  Secretary. 

Rochdale. — The  T.C.  invites  tenders  for  horizontal-type 
steam-driven  boiler-feed  pumps.  Mr.  C.  C.  Atchison,  Borough 
l'lectrical  Engineer. 

Shanghai. — May  28th.  h.t.  three-phase  switcbgear  for 
a  substation,  for  Municipal  Council.  See  "Official  Notices" 
May  15th. 

Spain.  —  June  8th.  The  municipal  authorities  of 
Fregenal  de  la  Sierra  (Province  of  Badajoz).  Concession  for  the 
electric  lighting  of  the  town  during  a  period  of  10  years. 

Tenders  have  just  been  invited  by  the  munioipal  authorities  of 
Motilla  del  Palancar  (Province  of  Cuenca)  for  the  concession  for 
the  electric  lighting  of  the  town  during  a  period  of  eight  years. 

Swindon. — June  3rd.  Corporation.  Steam  coal.  See 
"  Official  Notices  '  to-day. 

Warrington. — May  26th.  Corporation  tramways.  (1) 
100  tons  tram  rails  (Sandberg  steel).  (2)  Special  track  work. 
Specifications,  ko.\  from  Tramways  Manager,  Car  Sheds,  Mersey 
Street. 

Warwick. — June  1st.  B.C.  Manholes,  chambers, 
sedimentation  and  storm-water  tanks,  and  other  works.  See 
"  Official  Notices"  May  l">th. 

June  1st.  B.C.  Electric  motors,  centrifugal  pumps,  switohgear, 
automatic  control  apparatus,  pipes,  valves,  &c.  See  "  Official 
Notices  "  to-day. 


CLOSED. 
Australia. — Queensland. — P.M.U.'s  Department : — 

Telephone  material.— WeBtern  Blectrio  Oo.  (Aus.),  Ltd. 

Conductor  oords.— B.I.  and  Helsby  Cables,  Ltd. 

16  cordless  magneto  switchboards,  6  lines,  £6  each;  40  ditto,  10  lines, 
£8  10s.  each  ;  20  magneto  wall-pattern  switchboards,  15  lines,  £10  Is. 
each;  85  ditto,  25  lines,  £H  19s.  fid.  each;  30  non-multiple  magneto 
switchboards,  100  lines,  £40  15s.  each.— J.  Paton  4  Co. 

Prahran  and  Malvern  Tramways  Trust : — 

Special  work  (points  and  crossings),  £2,687.~Edgar  Allen  ft  Co.,  Ltd. 
Overhead  materials  and  cables,  £3,995.—  B.I.  and  Helsby  Cables,  Ltd. 

Auxiralian  Mining  Standard. 

Bedford. — The  Corporation  has  made  a  contract  with 
the  British  Thomson- Houston  Co.,  Ltd.,  for  a  year's  supply  of  type 
R.H.  ac.  meters. 

Bolton. — The  Electricity  Committee  has  accepted  the 

following  tenders  : — 

Bees  Roturbo  Co.,  Ltd.— Pressure  pumps. 
Orimshaw  &  Peers. — Cast-iron  frames, 

Chesterfield, — The  T.C.  has  accepted  the  tender  of  the 

Daimler  Co.  for  six  additional  motor-'buses. 

Clacton-on-Sea. — The  U.D.C.  has  accepted  the  tender 
of  Messrs.  Johnson  k  Phillips,  Ltd.,  for  440  yardB  of  service  cable, 
at  £56  10s. 

Edinburgh    and    Kirkcaldy. — Messrs.    Chamberlain 

and  Hookham,  Ltd.,  have  received  the  contract  from  Edinburgh 
for  the  supply  of  DC.  meters  for  the  ooming  year.  They  have 
also  received  the  Kirkcaldy  contract. 

Government  Contracts. — Tbe  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  depart- 
ments named  : — 

Admiralty.—  Contract  Department. 
Electrical  fittings  (switches,  sockets,  plugs,  Ac).— B.I.  and  Helsby  Cables, 
Ltd.;  Clarke,  Chapman  4  Co.,  Ltd.;  Edison  ft  Swan,  4c,  Co.,  Ltd. ; 
Foster  Engineering  (Jo.,  Ltd.;  Hawkers,  Ltd.;  McOeooh  &  Co.,  Ltd. ; 
Player  &  Mitchell ;  Sterling  Telephone,  (to.,  Co.,  Ltd. 
Incandescent  lamps.— Steam  Electric  Lamp  Co.,  Ltd.  ;  B  T.H.  Co.,  Ltd.; 
Cryielco,  Ltd.  ;  Edison  4  Swan,  4c,  Co  ,  Ltd. ;  General  Electric  Co., 
Ltd. ;  Rugby  Lamp  Co.,  Ltd.;  Pope's  Electrio  Lamp  Co,,  Ltd. 
Motor  generators,  oontrol  gear  and  motors, — Veritys,  Ltd. 

War  Office. 

Telephones,  hand  and  p»rts.— British  L.M.  Erioison  Manufacturing  Co., 
Ltd.;  Midland  Electric  Wire  Co.,  Ltd.;  Pbo-iix  Telephone  and 
Electric  Works  Co.,  Ltd. ;  Siemens  Bros.  4  Co.,  Ltd. 

Installation  of  electrio  light,  Herbert  Hospital,  Woolwich.— Pinohlng  and 
Walton. 

Installation  of  electric  light,  Piorshlll  Barraoke,  Edinburgh.— Orindlay, 
Ross  ft  Co. 


Crown  Aoknts  for  the  Colonies. 
Stall  instruments.— Railway  Signal  Co.,  Ltd. 
Tablet  instruments.— Tyer  4  Co.,  Ltd. 
Insulators.— biemens  Bros.  ft  Co.,  Ltd. 
Signali. — Railway  Signal  Co.,  Ltd. 
Signalling  materials.— Tyer  4  Co.,  Ltd. 
Struts,  4c— Siemens  Bros.  4  Co.,  Ltd. 
Telegraph  material.— Siemens  Bros.  4  Co.,  Ltd. 
Telegraph  line  material.— Bullers,  Ltd. 

India  Office.— Store  Department, 
Cells.— Siemens  Bros.  4  Co.,  Ltd. 
Insulators.— Taylor,  Tunniclifle  4  Co. 
Motor  alternator. — Lancashire  Dynamo,  4o.,  Co. 

Port  Office, 

Electrio  oonductor   rails,  experimental  railway,  Woolwich,  8. E,— Dick, 

Kerr  4  Co.,  Ltd. 
Electrio  lighting.—  N.W. DO.,  London.— Q.  E.  Taylor  &  Co. 
Eleotrloal  equipment,  Manchester,  H.P.O.— Spaguoletti.  Ltd. 
Electric  motor  wagons,  experimental  railway,  Woolwich. — Dick,  Kerr  and 

Co.,  Ltd. 
Laying  lines  of  ducts   (Southwark   and  Deptford),  D.  R.  Patersoo,  Ltd. ; 

(Greenwich),  P.  O.  Brummell;  (Lisle  Street,  Wardour  Street),  Grieg 

and  Matthews;  (Torquay*,  J.  A.  Ewart,  Ltd. 
Laying  lines  of  ducts  and  U-shaped  earthenware  (roughing,  Runcorn.— 

W.  H.  Worthington,  Ltd. 
Storage  battery,  Manchester  H. P.O.— Premier  Accumulator  Co.,  Ltd. 
Telephone    exchange     equipment,    Darwen.  —  Peel-Conner    Telephone 

Works,  Ltd. 
Telephone  exohange  equipment,  extension,    Derby.— Western   Electrio 

Co.,  Ltd. 
Wire'ess  statiors  (electrioal  equipment),  8tonebaven  and  Cullerooats.— 

Marconi's  Wneless  Telegraph  Co.,  Ltd. 
Telephonic  apparatus.— B  I.  and  Helsby  Cables,    Ltd. ;    North    British 

Rubber  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Testing  apparatus.— General  Electric  Co.,  Ltd. 
Extension  arms. — Bullers,  Ltd. 

Battery  boxes.— British  L.  M.  Ericsson  Manufacturing  Co  ,  Ltd. 
Submarine  cable.  —  W,  T.  Henley's  Co.,  Lid. ;  Biemens  Bros.  &  Co.,  Ltd. 
Telepbonio  cable.— B.  I.  and  Helsby  Cables,  Ltd. ;  Connolly  Bros.,  Ltd. ; 

W,  T.  Henley's  Co.,  Ltd. ;  Siemens  Bros.  4  Co.,  Ltd. 
Porous  cells.— Siemens  Bros.  4  Co.,  Ltd. 
Compound  for  ducts.- Dussek  Bros.  &  Co.,  Ltd. 
Stoneware  ducts;  insulators.— Doulton  4  Co.,  Ltd. 
Telegraph  paper.— Waterlow  ft  Sons,  Ltd. 
Copper  wire.— B.  I.  and  Helsby  Cables,  Ltd. 
Flame-proof  wire.— C.  Macintosh  &  Co.,  Ltd. 

H.M.  Office  of  Works,  &i\ 

Lift,  Board  of  Agrioulture  and  Fisheries.— Medway's  Safety  Lift  Co. ;  R. 

Waygood  &  Co.,  Ltd. 
Blectrio  bellhanger's  work. — Napler-Kimber,  Ltd. 

Ilford. — The  U.D.C.  has  accepted  the  tender  of  Messrs. 

Frederick   Smith  &  Co.,  for  the  supply  of  two  miles  of  tramway 
trolley  wire,  at  8Jd.  per  lb.     The  tender  of  Messrs.  G.  &  J.  W.  Fox 
'  has  also  been  accepted,  at  £1,308,  for  the  erection  of  an  electricity 
sub-station  and  showroom,  &c,  at  Goodmayes. 

Leeds. — The  Tramways  and  Electrical  Committee  has 
accepted  the  following  tenders  for  12  months'  supplies: — 

Electrical  Sundries.— General  Electric  Co.;  BarrBros. ;  British  Thomson- 
Houston  Co.;  Tramway  Supplies,  Ltd.;  Rubernid  Co.;  British 
Westinghouse  Manufacturing  Co.;  A.  Thompson;  L.  Andrew  ft  Co. ; 
Carl  Quitman  ;  Spicer  Bros.,  Ltd. 

Oils.— R.  Humble  ft  Sons;  T.  H.  Newsome  4  Co.:  T.  Batt  4  Co.; 
Tunstall  4  Co.,  Ltl.j  Vaouum  Oil  Co.;  J.  W.  Miller  4  Son;  Theo. 
Phillips,  Son  4  Co. ;  Leeds  Oil  and  Grease  Co.  ;  Yalvaline 
Oil  Co. 

Paints  and  vanishes. — G.   Exley  ft  Son ;    Hirst,  Brook  4   Hirst,    Ltd. 
Yorkshire  Varnish  Co.;    Ross  ft  Co.;  W.  Moss  &  Sons  ;  R   Kearsley 
and   Sous;    Docker  Bros.,   Ltd.  ;    Tearne  ft  Sons;    W.    Wright  and 
Sons. 

Tires.— J.  Brown  4  8ons. 

Axles.— Taylor  BroB.  and  Co. 

Points. — HadSeld's  Steel  Foundry,  Ltd. 

Fish  bolts.— Bayliss,  Jones  ft  Bayliss,  Ltd, 

Fish  plates.— Bolckow,  Vaughan  ft  Co. 

Reconstruction  of  track,— David  Speight  ft  Hon. 

The  Committee  has  also  accepted  the  tender  of  Messrs.  Dick, 
Kerr  &  Co.,  Ltd.,  for  100  controllers,  at  £26  each  ;  that  of  Messrs. 
Elliott  Bros.,  for  one  10,000-ampere  ammeter,  at  £32  ;  of  Messrs. 
Dick,  Kerr  &  Co.,  Ltd.,  for  10  eleotrical  equipments  for  cars,  at 
£234  10s.  each  ;  and  of  the  British  Thomson-Houston  Co.,  for  36 
arc  lamp?,  at  £<>  10s.  each. 

London. — Shoreditch. — The  B.C.  Electricity  Com- 
mittee recommends  the  acceptance  of  the  following  quotation  of 
Messrs.  W.  Griffiths  &  Co.,  Ltd.,  for  laying  ducts  for  the  trunk  main 
from  the  Coronet  Street  electricity  station  to  the  Shoreditoh  and 
Stepney  borough  boundary  : — 

For  laying  two  three-way  Sykes  duots  under  footway,  4s.  9d.  per  yd.  run  ; 
granite  sett  or  wood  paved  oarriageway,  16s.  fid.  per  yd.  run  ;  asphalte 
carriageway,  26s.  per  yd.  run  ;  laying  ducts  in  tunnel,  15s.  or  20-t.  per 
yd.  run,  according  to  depth  ;  building  manholes,  Is.  9d.  per  ft.  ob. 
lt-ln.  brickwork;  Is.  51.  per  ft.  ob.  for  9-in.  brickwork,  and  Is.  ft.  ob, 
t<>r  i  in.  brickwork ;  supplying  and  spreading  Portland  cement  concrete, 
18s.  6 J.  per  yd.  cb. 

The  Committee  reports  the  acceptance  of  the  tender  of  Messrs. 
J.  W.  Simpson  &  Co.,  Ltd.,  for  £240,  for  boring  out  valve  ohambers 
and  supplying  new  valves  for  No.  1  Wallsend  engine  at  Whiston 
Street  works. 

Lambeth. — The  Guardians  have  accepted  the  tender  of  the  South 
Metropolitan  Electric  Supply  Co.,  Ltd.,  of  Loughborough  Junction, 
for  two  electric  motors  in  connection  with  the  laundry  plant  at  the 
Brook  Street  infirmary  for  £230. 

Woolwich. — The  following  tenders  have  been  aocepted  by  the 
Borough  Council  in  connection  with  the  Grove  Lane  generating 
station  extensions  :  — 

Drew-Bear,  Perks  &  Co.,  Ltd.— Steelwork  for  windscreen,  £109. 

Baboock  4  Wiloox,  Ltd.— Steam  piping,  £33. 

Frodingbam  Iron  and  Ste<l  Works.— 16  tons  of  rolled  steel  joists,  £6  16s. 

per  ton. 
R.  H.  Skclton  ft  Co. —Coal  bunkers  in  the  new  boiler  house,  £1,041. 
Ferranti,  Ltd.— Two  tela  of  choking  resistances  for  two  250-kw.  motor- 

generators,  £50. 
Wm.Cory  ft  Sen.  Ltd.— Steam  coal,  3,000  tons,  18s.  per  ton;   6,000  tons, 

11a.  Td.  per  ton. 
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G. P.O. —The  Controller  of  StoreB  of  the  G.P.O.  haH  accepted  the 
tonder  of  the  Edison  Ac  Swan  United  Co.  for  "  Royal  Ediswan  " 
drawn-wiro  lamps. 

Mahylickonk. — The  tender  of  Messrs.  J.  Oarrott  &  Son  has  been 
provisionally  accepted  by  the  B.C.,  at  £l,lt>0,  for  excavating  for 
and  constructing  the  underground  pump  chamber  at  tli  i  gene- 
rating station. 

Wanpswouth.— The  tender  of  Messrs.  E.  W.  Smithet  &  Co.  is 
reoommended  for  acceptance,  at  £85,  for  repairing  the  electric  lifts 
at  the  St.  John's  Hill  Infirmary.     Other  tenderers  were  : — 

Hammond  Bros.  &  Champness  I'M 
MedwRv'8  Safety  Lift  Co.  . .  108 
Wsygood  &  Co 108 

Mktkopolitan  Asylums  Board. — The  following  tenders  have 
been  received  for  the  installation  of  electric  light  in  Blocks  4 
and  t!  at  the  Grove  Hospital : — 


Ponroso  A  Co. 

The  Easton  Lill  Co. 


JE118 

ma 


Alpha  Mfg.  Co. 

L.I1M.I    111  i.M.   &  (Jo.      .  . 

Ellis  &  Ward.  Ltd. 
Q.  Weston  a  Sons  . . 
H.  J.  Godfrey 
Pherratt  Bros. 
C.  H.  Cathuart  &  Co. 


cepted)  £314 
. .  859 
. .  360 
. .     883 


BBS 

145 


Arthur  Newman,  Ltd. 

J.  and  F,  May 

A. E.G.  Kleotrio  Co.,  Ltd. 

Eleotrio  Installations,  Ltd. 

Toy  *  Winslow 

F.  M.  Prockter  &  Co  ,  Ltd. 


£160 
8J1 
441 
447 
470 
497 


The  following  tenders  have  been  reoeived  for  re-wiring  the  fire 
alarm  and  telephone  systems,  &c,  at  the  Southern  Hospital : — 

J.  and  F.  May              (accepted)  £709  Lund  Bros.  &  Co ±'720 

Arthur  Nnwnian,  Ltd 732  Eiectrio  Installations,  Ltd.     ..  790 

A.  V.  Gi(kins&  Co 969  G.  Woston  &  Sons,  Ltd.           ..  1,020 

C.  H.  Catheait  &  Co 1,071  Shorrutt  Bros 1,300 

The  Board  has  accepted  a  revised  offer  of  the  Syi;chronome  Co., 
Ltd.,  to  supply  and  maintain  a  system  of  59  electrioally-controlled 
clocks  at  the  Eastern  Hospital,  at  an  annual  rental  of  £28  0s.  6d., 
on  a  seven  years'  contract. 

L.C.C. — The  following  tenders  have  been  received  by  the  London 
Education  Committee  for  installing  eleotris  light  in  the  schools 
named  : — 


Wilson  Street,  Islington. 
(accepted)  £119        R.  H.  &  J.  Pearson 


Uathcart  &  Co. 
H.  J.  Cash  &  Co.,  Ltd. 
Defiies  &  Goldman 


Lund  Bros.  &  Co. 

Alpha  Manuiacturing  Co.  ..  429 

Arthur  Newman,  Ltd 429 

G.  Weston  &  Sons,  Ltd 415 

J.  &  F.  May 475 

Bloomfield  Road,  Woolwich 
Alpha  Manufacturing  Co. 

(accent 3d)  £111 

W.  Dickinson  &  Co 168 

Lund  Bros.  &  Co 170 


G.  Weston  &  Sans,  Ltd 
C.  H.  Cathoart  &  Co. 
Arthur  Newman,  Ltd. 
W.E.King    .. 


.£488 
.  510 
.  519 
.     825 


£175 
181 
191 

275 


Luton.— The  Town  Council  is  recommended  by  the 
Electricity  Committee  to  accept  the  tender  of  Messrs.  Babcock 
and  Wilcox,  Ltd.,  at  £298,  for  steam  piping ;  also  that  of 
Messrs.  Oates,  at  £277,  for  cast-iron  piping. 

Margate. — The  T.C.  has  acoepted  the  tender  of  Mr. 
A.  H.  Markey,  Margate,  for  an  electrical  clock,  with  illuminated 
dials,  for  the  turret  at  the  Pavilion  at  Westcliff,  at  £30  3s.  6d. 
Messrs.  Gent  &  Co.,  Ltd.,  tendered  at  £47  16s.  Mr.  Markey  is  also 
to  provide  an  automatio  time  switch  for  putting  on  and  off  the 
electric  light,  at  £10  5s.  I 

Merthyr  Tydfil. — For  installing  the  E.L.  at  the  Training 

School,  the  B.  of  G.  received  the  following  tenders  : — 

Aberdare  Electrical  Co  ,  Ltd.  (accepted)  £343 

South  Wales  Accessories  Co.           303 

J.  A.  Bister         321 

R.  Alger  &  Sons 369 

n     A  E  G.  Electric  Co 411 

8  :    Saville  &  Walton           425 

3     Ellis*  Ward        436 

j     C  J-  W.  Law             500 

Troup,  Curtis  &  Co 588 

The  accepted  tender  was  reoommended  by  the  Building  Com- 
mittee, but  there  was  some  objection  made  regarding  the  rejection 
of  the  lowest  tender,  on  the  ground  that  there  might  be  a  surcharge 
by  the  L.G.B.  auditor. 

Newcastle    and   Sunderland. — The  General  Electric 

Co.,  Ltd  ,  have  obtained  an  order  for  40  "  Angold  "  magazine  flame 
arc  lamps  for  the  Newcastle  Corporation  tramways  ;  and  a  further 
repeat  order  for  23  "Angold  "  magazine  flime  arc  lamps  from  the 
Sunderland  Corporation. 

New  Zealand. — Public  Service  Tender  Board  :— 

4,500  twin  conductor  cords,  £258. — Lawrenoe  and  Hanson  Eleotrical  Co. 
5  miles  704  yards  composite  telegraph  and  telephone  cable.  £3,672  ;  8  miles 

airspace   paper-insulated  leadoovered  telephone  cable,  £510.— P.  R. 

Baillie  &  Co. — Australian  Mining  Standard. 

Portsmouth. — The  T.C.  has  accepted  the  tender  of 
Messrs.  C.  A.  Parsons  &  Co.  for  a  2,000- kw.  turbo-alternator  and 
condensing  plant,  at  £7,179.  Several  lower  tenders  were  for 
foreign  makes,  but  Alderman  F.  G.  Foster  said  that  the  combina- 
tion plant  suggested  was  considered  to  be  the  best  for  the  require- 
ments of  the  station. 

Ramsbnttom. — The  U.D.C.  has  accepted  the  tender  of 

the  R.E.T.  Construction  Co.,  Ltd.,  for  two  new  cars,  complete  with 
wheel  guards  and  side  guards,  and  wheels  fitted  to  take  40-in. 
diameter  tires.  The  company  will  also  provide  new  wheels  and 
Bprings  and  new  bodies  for  the  old  cars,  at  £60  per  car. 

South  Africa.— Cape  Town. — The  contract  for  the 
alterations  to  the  electric  lighting,  supply  of  dimmers,  &c,  at  the 
Opera  House  has  been  placed  with  Messrs.  E.  A.  Shaw  &  Co 


Sunderland.— The  T.O.    dm  aooepted  the    following 

tenders  on  behalf  of  the  BlectrioHj  Committee: — 
Hioan  Kiootrieni  Oo,    Carbona. 

Qanaral  Bitot  rlo  Oo.,  Ltd,     i  >raltm(i, 

Pbcanli  Dynamo  <>..- Ba-wiadlng  alternator, 

W.  Walker.— Doarborn  water  treatment  composition. 

Messrs.  J.  H.  Tucker  &  Co.,  of  Birmingham,  have  received  from 
the  Corporation  tramway  department  a  contract  for  the  supply 
of  its  lampholder  requirements  during  the  next  \J  monthii. 

Taunton.— The    T.C.    has    acoepted    the    tender    of 

Messrs.  Bailies  &  Morcom  for  an  engine  governor,  at  446,  plus 
fitter's  time  and  expenses;  and  that  of  Henley's  Telegraph  Work* 
Co.,  Ltd.,  for  a  year's  supply  of  cables. 

Tynemouth.— The  tenders  of  Mr.  K.  R.Todd  for  BOO 

yards  of  -4-in.  cable  and  300  yards  of  '  1 5. in.  cable,  and  Henley's 
Telegraph  Works  Co.,  Ltd.,  for  77  yards  of  armoured  cable,  are 
recommended  for  acceptance  by  the  Council. 

West  Broiuwich. — The  T.C.  has  accepted  the  tender 
of  Messrs.  Bruce  Peebles  A:  Co.,  Ltd.,  for  a  three-wire  ba'.ancer. 


FORTHCOMING    EVENTS. 


Junior  Institution  of  Engineers.— Friday,  May  22nd.  At  8  p.m.  At  80, 
Victoria  Street.  Discussion  on  "  The  Neglected  Steam-Car,"  led  by 
Mr.  R.  S.  Bix. 

Physical  Society.— Friday,  May  22nd.  At  5  p.m.  At  Imperial  College  of 
ncieaoe,  Bou.h  Kensington.  Ordinary  meeting.  Papert  "  On  a  Noll 
Method  of  Testing  Vibration  Galvanometers,"  by  Mr.  S.  Butterworth, 
"  Experiments  wiih  an  Incandescent  f.amp,"  by  Messrs.  C.  W.  8. 
Crawley  and  8.  W.  J  Smith,  and  other  subjects. 

Association  of  Engineers-in-Cbarge.  —  Saturday,  May  23rd.  Visit  to 
Leiston  Works,  Leiston,  Suffolk. 

Institution  of  Electrical  Engineers  (Newcastle  Local  Section).— Tuesday, 

May  26th.    At  7.30  p.m.    At  Armstrong  Jollege.    Annual  General  Meeting. 

Concrete  Institute.— Thursday,  May  28th.  At  8  p.m.  At  Connaught  Rooms, 
Great  Queen  Street,  W.C.    Annual  Dinner. 

Royal  Institution  of  Great  Britain.— Thursday,  May  2s.h.  At  3  p.m.  At 
Albemarle  Street,  W.  Leoture  (III)  on  "Identity  of  Laws:  In  General 
and  Bi  jlogioal  Chemistry,"  by  Prof.  Svante  Arrhenius,  Hon.  F.R.8. 

Liverpool  and  District  Electrical  Masters'  Association.— Friday,  May 
29th.  At  7.15  p.m.  At  St  George's  Restaurant,  Redcross  Street,  Liver- 
po .  1.    t  irst  smoking  concert. 


THE   ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Officer— Liiut.-Ool,  H,  M,  Le±7, 
The  following  orders  have  been  issued: — 

Friday,  May  22nd.— "  D  "  Company.  Infantry  drill,  7  to  8  p.m.  Technical 
instruction,  8  to  10  p.m. 

Saturday,  May  23rd. — Headquarters  will  be  opened  from  10  a.m.  till  12  noon. 

Monday.  May  25th— "A"  Company.  Infantry  drill,  7  to  8  p.m.  Tech- 
nical instruction,  8  to  10  p.m.  Miniature  range  instruction,  8  to 
9.30  p.m. 

Tuesday,  May  26th. — "B"  Company.  Infantry  drill,  7  to  8  p.m.  Tech- 
nical instruction,  8.30  to  10  p.m.  Miniature  range  instruction,  8  to 
10  p.m. 

Wednesday,  May  27th.  — All  Companies.  Annual  course  of  musketry  at 
Purfleet.    Rating  examinations,  7  to  3.30  p.m. 

Thursday,  May  28th.— "C"  Company.  Infantry  drill,  7  to  8.30  p.m. 
Technical  instruction,  8.30  to   10  p.m.     Miniature  range  instruction, 

8  30  to  10  p.m. 

Friday,  May  29th. — "  D  "  Company.  Infantry  drill.  7  to  9  p.m.  Tech- 
nical instruction,  9    to  10  p.m.       Miniature  range  instruction,   7  to 

9  p.m. 

Saturday,  May  39th — Headquarters  will  be  opened  from  10  a.m.  till  12  noun 
for  regimental  business  only. 

(Signed)         F.  R.  Holt-White,  Capt.  R.E.,  Adjutant. 

For  Officer  commanding  L.E.E, 


A  Visit  to  Germany. — The  -40  L.B.  and  S.C.  railway- 
men,  during  theirvisittothfiA.E.G.  works  at  Berlin,  were  entertained 
to  a  "  Red,  White  and  Blue  "  luncheon.  According  to  *he  Daily  Xncs 
Berlin  correspondent,  Director  Hamspohn,  in  his  greeting,  outlined 
his  "pet  idea."  that  "  progress  in  eduoation  and  industry  should  be 
unified  and  internationalised  to  the  common  benefit  of  all  countries, 
as  science  already  is  to  a  large  extent.  Competition  would  thus 
take  milder  forms,  and  make  for  international  peace  instead  of 
international  discord."  This,  says  the  writer,  is  "  one  of  the 
working  principles  of  the  A.E.G.,"  and  in  reality  "  the  basis  of  this 
visit  "  ! 

Our  Trade  with  Canada. — On   Tuesday  afternoon  at 

the  London  Chamber  of  Commerce,  Mr.  C.  Hamilton  Wickes,  H.M. 
Trale  Commissioner  for  Canada  and  Newfoundland,  delivered  an 
interesting  address  on  "  British  Trade  with  Canada."  We  shall 
refer  to  the  matter  in  our  next  issue. 

Appointments  Vacant.  —  Assistant  mains  super- 
intendent (£2),  for  Aberdeen  Corporation  ;  assistant  master  in 
electrical  engineering  at  the  Polytechnic,  Regent  Street.  W.,  for 
day  and  evening  wot k  (£180);  assistant  electrical  engineer,  for 
Government  of  Nigeria,  age  25  to  40  (£300);  assistant  electrical 
and  mains  engineer  (£104),  for  Londonderry  Corporation.  Par- 
ticulars are  given  in  our  advertisement  pages. 
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NOTES. 


Oar  Statistical  Tables. — As  most  of  our  readers  are 
aware,  for  many  years  we  published  annual  tables  of  statistics 
relating  to  eleotricity  works,  tramways,  \c,  in  the  form  of  single 
sheets  ;  but  as  time  passed,  and  the  number  of  items  increased,  it 
repeatedly  became  necessary  to  shorten  the  data  and  to  restrict  the 
space  allotted  to  each  item,  to  prevent  the  sheets  from  becoming 
too  unwieldy  to  be  useful. 

There  are,  however,  many  obj  actions  to  a  sheet,  which  must 
necessarily  be  fixed  on  the  wall  to  be  accessible,  and  we  have  been 
asked  to  throw  the  matter  into  the  form  of  a  booklet  for  desk  use. 
This  we  have  now  done,  and  the  book  was  issued  last  week  at  the 
price  of  Is.,  post  free  Is.  Id.  Its  dimensions  are  4J  in.  high  x 
9|  in.  wide,  and  the  contents  are  chosen  with  a  view  to  including 
all  information  that  is  generally  useful  and  necessary  regarding 
the  undertakings  concerned  (electrioity  works,  electric  tramways, 
railways  and  power  oompanies),  without  overorowding  the  book 
with  superfluous  particulars  ;  it  is  handy  for  reference,  and  needs 
neither  a  stepladder  nor  a  microscope  as  aids  to  its  use.  We  trust 
our  readers  will  find  it  serviceable  to  them  'in  their  respeotive 
vocations. 

The  E.C.C.  Works  Institute.— The  Institute  con- 
nected with  the  works  of  the  Electric  Construction  Co.,  Ltd.,  at 
Wolverhampton,  can  now  boast  a  fine  equipment  for  indoor  and 
outdoor  recreation,  this  state  of  affairs  having  been  brought  about 
within  the  last  12  months,  mainly  owing  to  the  generous  co- 
operation of  the  board  of  directors.  Indoors  the  members  of  the 
Institute  have  a  new  and  spacious  main  hall  containing  two 
billiard  tables.  Annexed  are  a  comfortable  reading  room  and  a 
lending  library.  Outside  there  is  provision  for  the  ancient  game 
of  bowls  and  its  modern  rival,  lawn  tennis.  Crown-green  bowling 
is  favoured  in  Staffordshire,  and  accordingly  the  olub,  bicked  by 
the  board  of  directors,  has  provided  itself  with  a  large  crowned 
green,  scientifically  laid  by  a  leading  expert  from  the  north.  This 
green  was  formally  declared  open  last  summer  by  the  chairman 
of  directors,  Mr.  P.  E.  Beachcroft,  but  in  view  of  its  great  cost 
and  extreme  youth,  the  club  decided  not  to  bowl  upon  it  until  the 
following  season.    An  examination  of  the  green   at  the  present 


Toe  E.C.C.  Tennis  and  Bowling  Geound. 

time  shows  how  fully  this  heroic  abstinence  has  been  rewarded. 
Meantime,  the  question  was  asked  :  "  If  an  outdoor  sports  ground, 
why  no  pavilion  ! "  Through  the  kind  offices  of  Mr.  William 
Bulloch  (manager,  a  director  of  the  company  and  president  of  the 
Institute),  the  board  was  again  approached,  and  as  a  result  a  sub- 
stantial brick  pavilion,  with  large  main  hall,  cooking  range,  buffet, 
stuccoed  walls,  wooden  verandah,  and  asbestos-tiled  roof,  now 
overlooks  the  lawns.  On  Saturday,  May  9th,  Mr.  Beachcroft 
visited  the  works  with  the  object  of  opening  this  pavilion  and 
the  new  tennis  lawns.  Lanch  was  partaken  of  at  the  works, 
and  at  2. 15  o'clock  the  proceedings  began  with  wrestling  and  boxing 
matches,  followed  by  a  competition  open  to  the  members  of  the 
E.C.C.  fire  brigade.  The  gatheriog  then  moved  to  the  front  of  the 
pavilion,  where  Mr.  Bulloch,  after  congratulating  the  club  upon 
its  acquisition,  and  reminding  the  members  of  the  debt  of  gratitude 
owing  to  the  chairman,  asked  Mr.  Beachcroft  to  open  the  pavilion, 
and  begged  his  acceptance  of  a  pair  of  gold-handled  scissors,  where- 
with to  cut  down  the  key  which  was  suspended  from  the  verandah 
arch.  Mr.  Beachcroft  responded  with  a  speech  which  appealed 
strongly  to  the  sporting  proclivities  of  the  members,  and  at  the 
same  time  served  to  accentuate  the  feeling  of  fellowship  which 
exists  between  the  board  of  directors  and  its  employes.  The 
pavilion  was  then  declared  open.  Mr.  W.  M.  Furniss  proposed  a 
hearty  vote  of  thanks  to  Mr.  Beachcroft  for  going  down  specially 
for  the  occasion,  and  this  was  seconded  by  Mr.  James  May,  the 
oldest  member  of  the  Institute,  and  carried  with  acclamation. 
The  arrangements  were  in  the  hands  of  the  hon.  eec,  Mr.  Frank 
Guinness,  and  the  afternoon  was  voted  a  thoroughly  enjoyable  one, 
the  only  cause  for  regret  being  the  unavoidable  absence  of  Mr. 
James  Gray  (managing  director),  to  whom  the  Institute— the 
bowling  section  in  particular — owes  so  much  of  its  success. 

A    Manchester    Committee.— Mr.    J.    Johnston  has 

given  notice  of  his  intention  to  move  the  following  resolution  at  a 
meeting  of  the  Manchester  City  Council : — That  a  Special  Com- 
mittee be  appointed  to  inquire  and  report  on  the  alleged  attempts 
of  a  member  of  this  Council  to  exercise  undue  influence  on  the 
officials  of  the  Corporation  with  the  object  of  securing  orders  for 
a  firm  in  which  he  was  personally  interested,  and  to  make  such 
recommendations  as  will  in  future  protect  the  whole  of  the 
officials  of  the  Corporation  in  the  proper  execution  of  their  duties. 


Electricity  Supply  Rifle  League. — The  following  are 

the  match  results  for  April  last: — Brimsdown  (Mursell,  97),  550, 
Brompton  (Willis,  99),  569  ;  Brimsdown  (Mureell,  97),  550,  Shore- 
ditch  (Foster,  98),  574  ;  Brompton  (Beale,  Furneanx,  Mugford,  95), 
554,  Central  (Cope,  Rhodes,  97),  574  ;  Brompton  (Palmer,  97),  566, 
Hackney  (Hilling,  97),  565  ;  Central  (Cope,  narvey,  100),  575, 
Poplar  (Randall,  89),  497  ;  City  Co.  (Harlow,  96),  546.  Hackney 
(Hilling,  98),  530  ;  City  Co.  (Harlow,  98),  555,  Shoreditch  (Harrison, 
Herbert.  98),  57:!  ;  llford  (R  Tufnell,  95),  553,  St.  James's  (Beaton, 
Young,  96),  56!>  ;  llford  (R.  Tufnell,  96),  546,  Westminster  (Winch- 
combe,  97),  517  ;  Poplar  (Randall,  94),  638,  St.  James's  (Beaton, 
97),  557  ;  Shoreditch  (Thomas,  97),  572,  Westminster  (Winchcombe, 
95),  554.     The  following  are  the  positions  to  date  :  — 

. Matches. v          Scores.  Average 

Shot.  Won.    Lost.  Pnts.  For.  Agnst.  permatoh. 

Shoreditch  ...       4         4           0        8  2,293  2,182  57325 

Central         ...       4         4           0         8  2,290  2,166  572  5 

Brompton    ...       5         4           18  2,832  2,779  5664 

St.  James's  ...       4        2          2        4  2,228  2,236  6570 

llford            ...       4         13         2  2,222  2,197  555-5 

Westminster         3        1           2        2  1,659     1,697  6530 

City  Co.        ...       2         1           12  1,101  1,103  550  6 

Hackney      ...       3         1           2        2  1,621     1,646  5403 

Brimsdown...       3         0           3         0  1,633     1,679  5443 

Poplar          ...       4         0           4         0  2,079  2,274  519  75 

Centurions  during  the  month  : — Messrs.  Cope  and  Harvey 
(Central). 

A  Scottish  Granary  Installation.— The  new  Meadow- 
side  Granary  of  the  Clyde  Navigation  Trustees,  which  was  recently 
opened  at  Partick,  has  a  capacity  of  over  30.000  tons  of  grain, 
including  150  silo  bins  to  hold  20,000  tons,  and  floor  storage  on 
eleven  floors  for  11,000  tons.  The  building  is  312  ft.  long,  and  the 
conveyor  gallery  running  along  the  top  is  130  ft.  above  the  ground. 
Two  travelling  ship  elevators,  each  of  250  tons  an  hour  capacity, 
are  installed  on  the  quay  for  unloading  vessels,  these  feeding  the 
band  conveyor  system  and  main  elevators.  All  the  machinery  is 
operated  by  electric  motors,  of  which  there  are  three  of  10  h.p.  to 
drive  small  bands,  four  of  15  h.p.  to  drive  small  bands,  four  of 
25  h.p.  to  drive  long  bands,  a  25-h.p.  motor  to  drive  elevator  C.  3, 
two  of  40  H.r.  for  the  first  lift  in  the  ship's  elevator,  two  of  30  h.p. 
for  the  second  lift  in  the  ship's  elevator,  two  of  30  H.P.  to  drive 
long  bands,  also  a  15-h.p.  motor  to  drive  turnover  bands.  Two 
65-h.p.  motors  drive  the  main  elevators. 

In  addition  to  the  above  there  are  eight  30-h.p.  motors  for  the 
tunnel  bandp,  two  10-h.p.  motors  for  hoisting  and  lowering  the 
elevators  out  of  and  into  the  vessel's  hold,  four  5-h.p.  motors 
for  driving  the  ship  elevators  along  the  quayside,  and  a  motor  of 
8  h.p.  for  the  electric  passenger  hoist. 

An  interesting  part  of  the  installation  is  the  Igranic  electric 
controlling  apparatus.  The  grain  taken  up  by  the  ship  elevators 
is  passed  through  automatic  weighing  machines  and  dropped  on 
to  the  tunnel  bands  for  conveyance  through  long  tunneh  by  means 
of  travelling  bands  operated  by  eight  dfferent  electric  motors. 
These  tunnel  bands  convey  the  grain  to  the  main  elevator,  which 
lifts  it  to  the  top  for  distribution  throughout  the  building  as 
required  by  means  of  shutes.  Special  precautions  have  been  taken 
to  guard  against  the  stopping  of  any  part  of  the  belt  in  the 
tunnels,  as  these  belts  run  from  9  to  10  miles  an  hour,  and  in  a 
very  few  minutes  there  would  be  an  accumulation  of  several  tons 
of  grain,  which  would  have  to  be  dug  out  by  manual  labour  in 
order  to  allow  the  belts  to  re-start.  Should  any  one  tunnel  motor 
stop,  all  those  preceding  it  are  automatically  stopped  by  means 
of  the  special  automatic  controllers  provided  ;  further,  when  it  is 
desired  to  start  any  one  of  these  motors,  it  is  only  necessary  to 
start  one  by  moving  a  small  master  switch,  and  all  the  succeeding 
motors  are  started  automatically. 

The  whole  of  the  control  gear  is  entirely  foolproof  and  self- 
protecting,  and  the  possibility  of  breakdown  is  therefore  rendered 
exceedingly  remote.  The  general  idea  has  been  to  provide  oontrol 
gear  which  can  be  operated  by  few  unskilled  men,  and  in  view  of 
the  loss  which  the  breakdown  would  entail,  the  whole  of  the 
apparatus  supplied  has  been  of  the  highest  class. 

The  passenger  hoist  is,  we  understand,  serving  a  larger  number 
of  floors  than  any  other  hoist  in  the  country  ;  the  controller  for 
this  has  also  been  designed  so  as  to  allow  of  easy  starting  and 
stopping  in  correct  register  with  the  ti  oors,  even  when  operated  by 
a  strange  operator. 

China. — The  Standard  states  that  a  memorial  has  been 
addressed  by  the  Association  of  Chambers  of  Commerce  to  Mr. 
Lloyd  George  and  Sir  Edward  Grey  asking  the  Government  to  make 
a  grant  of  not  less  than  £300,000  out  of  the  annual  payments  by 
china  of  the  Boxer  indemnity,  towards  the  establishment  of  a 
British  university  at  Hankau  or  such  other  influential  centre  in 
China  as  may  be  considered  most  suitable. 

The  Board  of  Trade  (on  the  recommendation  of  the  Advisory 
Committee  on  Commercial  Intelligence)  has  appointed  Mr.  T.  M. 
Ainscough  a  Special  Commissioner  to  inquire  into  the  conditions 
and  prospects  of  British  trade  in  China.  Mr.  Ainscough  is  to  leave 
Kngland  before  the  end  of  May,  and  until  then  letters  can  be 
addressed  to  him  at  the  Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  London,  E.C. 

Another  Flying  Train. — An  inventor  in  South  Africa— 
a  Mr.  Esson — is  reported  to  claim  that  he  has  devised  a  car  whioh 
can  travel  at  500  miles  an  hour.  The  idea  is  to  use  a  monorail 
and  an  overhead  trolley  wire  ;  when  the  car,  driven  by  an  air  pro- 
peller, attains  sufficient  speed,  it  will  leave  the  rail  and  fly.  The 
idea  (but  not  the  car)  appears  to  be  in  the  air. 
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The  Liverpool    and    District    Electrical    Masters' 

Association.  We  are  informed  that,  largely  owing  to  the 
demanda  of  tho  Electrical  Trades  Union,  the  above  Auooifttion  [l 
n>w  an  accomplished  fact,  and  in  NipoilM  bo  I  circular  letter 
issued  on  March  Brd  ovei  100  representative!  ol  electrical  tirms 
attendod  a  meeting  hold  at  the  Common  Hull,  Hackins  Hey, 
Liverpool,  on  [March  17th.  Tho  foundation  itone  wu»  tliim  laid. 
The  suoesa  in  forming  tho  Association  has  been  remarkable,  Tho 
membership  at  the  moment  consists  of  upwards  of  70  well  known 
electrical  firms,  comprising  most  of  tho  employers  in  Liverpool  and 
district,  and  wo  understand  that  new  members  are  frequently 
being  enrollod.  The  primary  object  of  tho  Association  is  to  deal 
with  labour  questions,  and  judging  from  tho  latest  domands  of  tho 
local  branch  of  the  Electrical  TradeB  Union,  there  is  no  doubt 
that  such  a  body  is  necessary  if  tho  masters  are  to  protect  their 
own  interests,  and  that  it  is  appreciated  by  tho  electrical  masters 
iB  evident  by  the  large  attendances  at  the  various  meetings  that 
have  been  held.  Liverpool  workmen  have  been  advanced  from 
9a".  to  9Jd.  in  the  last  Hix  months,  whereas  Manchester  has  only 
just  signed  an  agreement  with  the  Electrical  Trades  Union  to 
hold  good  for  two  years,  in  which  the  rato  of  wages  is  to  be  9}d. 
per  hour  for  that  period.  Although  the  wages  question  is 
perhaps  the  ohief  item,  several  of  the  other  demands  are  regarded 
as  equally  extravagant. 

The  members  of  the  Masters'  Association  are  unanimous  in  their 
resolve  not  to  grant  theBC  demands,  and  at  a  Conference  with  the 
delegates  of  the  E.T.U.  held  last  we8k,  the  Union  officials  were 
informed  that  none  of  their  demands  could  be  considered.  The 
next  move  will  come  from  the  Union,  and  it  will  be  interesting  to 
note  what  form  this  takes  on  June  1st.  The  masters  are  fully 
alive  to  the  seriousness  of  the  situation,  and  in  theeven^of  a  strike, 
are  stated  to  be  fully  organised  to  carry  out  with  non- Union  labour 
the  most  urgent  work  on  hand.  They  aho  consider  that  it  is  quite 
time  the  great,  and  in  their  opinion,  unnecessary,  unrest  amongst 
workmen  lately  experienced  should  be  settled,  as  contracts  cannot 
be  made  in  advance  with  any  confidence  that  the  work  will  be 
continuous. 

The  new  Association  commenced  its  career  at  the  first  annual 
general  meeting  on  April  29th,  at  St.  George's  Restaurant,  RedcrosB 
Street,  when  the  rales  were  finally  discussed  and  the  method  of 
prooednre  for  the  next  1l>  months  was  arranged.  The  committee 
elected  were  as  follows  : — 

Chairman.— Mr.  A.  B.  Gregson  (Northern  Electric  and  Venti- 
lating Co.). 

Vice-Chairman.— Mr.  H.  T.  Boothroyd  (H.  T.  Boothroyd  &  Co.). 

lion.  Secretary.— Mr.  E.  G.  Pulford  (Pulford  Bros.,  Ltd.). 

Hon.  Treasurer. —Mr.  S.  MacLeish  (John  Hunter  &  Co.). 

Committee— Mr.  F.  W.  Smith  (Herd  &  Smith);  Mr.  T.  W. 
Robson  (T.  W.  Robson  &  Sons)  ;  Mr.  A.  E.  Chesters  (A.  E.  Ches- 
ters)  ;  Mr.  J.  O.  Rhodes  (Electric  Light  and  Engineering  Co.) ; 
Mr.  J.  Soott  (J.  Scott,  Ltd  )  ;  Mr  J.  Boult  (John  Boult  &  Co.)  ;  Mr. 
H.  L.  Downes  (Downes  &  Davies) ;  Mr.  F.  B.  Hellon  (Hellon 
and  Co.).  / 

In  addition  to  the  above  Exeoutive  Committee,  an  Entertainment 
Committee  was  elected  to  look  after  the  interests  of  the  members 
on  the  social  side,  as  follows  :— Mr.  J.  G.  Wilson  (J.  G.  Wilson  and 
Co.)  ;  Mr.  Bennett  (Simplex  Conduits,  Ltd.)  ;  Mr.  Wood  (Downes 
and  Davies)  ;  Mr.  Davies  (Downes  &  Davies)  ;  Mr.  Hellon  (Hellon 
and  Co.)  ;  Mr.  Myer  (F.  Wilkins  &:  Bro.)  ;  Mr.  Hazel  (Dargue, 
Griffiths  &  Co.)  ;  Mr.  Crawford  (General  Electric  Co.). 

The  first  smoking  concert  will  be  held  on  Friday,  May  29th,  at 
7.45  p.m.,  at  St.  George's  Restaurant,  and  all  intending  members 
are  cordially  invited  to  be  present. 

Strikes  and   Contract  Prices. — Tradesmen   who  do 

contract  work  for  municipal  and  other  authorities  will  be  interested 
in  the  following  resolution,  which  has  been  passed  by  the  Harro- 
gate Chamber  of  Trades,  as  it  is  a  Btep  in  the  direction  of 
protecting  contractors  from  sustaining  aDy  disability  through 
industrial  re-arrangements  which  may  be  made  during  the  progress 
of  contracts:  —  "This  Chamber,  in  full  meeting  assembled, 
respectfully  petitions  the  Corporation  to  include  the  fair  contracts 
clause  in  all  municipal  contracts,  i.e.,  the  contractor  to  pay  standard 
rate  of  wages,  and  any  increased  cost  so  thrown  upon  the  contractor 
due  to  rise  in  wages  or  reduotion  in  hours  of  work,  shall  be  an 
additional  allowance  to  him  on  the  contract  price." 

Penalising  the  Tramway. — From  answers  given  in  the 

House  of  Commons  on  Monday  by  Mr.  John  Burns,  it  seems  that 
the  Board  of  Trade  has  power  to  inquire  into  tramway  accidents, 
but  it  has  no  power  to  inquire  into  motor-omnibus  accidents, 
otherwise  than  by  criminal  proceedings. 

Two  New  Committees. — The  Treasury  has  appointed 
a  Committee  to  consider  what  steps  can  be  taken  to  regularise  the 
total  demand  for  labour  from  year  to  year  and  in  different  seasons, 
by  adjusting  the  distribution  of  public  work  for  Government 
departments  and  local  authorities  with  reference  to  the  state  of 
employment  in  particular  trades.  Mr.  Percy  Alden,  MP.,  is 
Chairman  of  the  Committee,  and  among  the  members  are  : — 
Mr.  G.  N.  Barnes,  M.P.,  Mr.  H.  E.  Stilgoe  (city  engineer  of 
Birmingham),  and  Mr.  Cyril  Jaskson,  of  the  L.C.C. 

The  B.  of  T.  has  appointed  a  Committee  to  report  upon  the 
working  of  the  Railway  Employment  (Prevention  of  Accidents) 
Act  of  1900.  Sir  W.  Collins  is  chairman,  and  the  members  include 
Sir  Alfred  Ewing,  K.C.B.,  and  Mr.  G.  N.  Barnes,  M.P. 


Institution   and    Lecture   NotM  rid  oi 

TlAOHBl      in   Ti:<  iink.wi      I  I  mtion     will 

hold  ita  eighth  annual  Orafei  during  whiUun- 

tido,  May  SQtb  to  June  Brd,  at  the  Central  Municipal  Technical 

S  hool.  The  open  meeting!  begin  OB  Monday,  June  lnt,  when 
the  I'reHident,  Mr.  P,  Abbott,  will  deliver  hi  Pracldi  Dtlal  id 
During  the  Conference  papers  will  be  rend  by  Mr.  W.  Hewitt, 
Director  of  Technical  Education  for  Liverpool,  Prof.  Muldai  ■ 
Mr.  W.  E.  Harrison,  Mr.  LMrenoc  BmaU,  Mr  u.  I:  Bowes  and 
others.  The  annual  dinner  will  be  held  at  the  Exchange  Station 
Hotel,  on  the  evening  of  June  1st.  Various  visits  and  social  item* 
have  been  arranged  by  the  Conference  Committee,  and  to  exhibi- 
tion of  books  and  scientific  apparatus  will  be  held  throughout 
the  Conference  at  the  Technical  School.  The  hon.  sec.  is  Mr. 
J.  P.  Yorke,  55,  1'iley  Avenue,  Upper  Clapton,  N. 

BirtMlNOHAM  Wireless  ASSOCIATION.  —  On  May  Dth,  Mr. 
W.  F.  B.  Bartram  read  a  paper  on  the  overhauling  of  aerials,  and 
dealt  fully  with  the  staying  of  aerial  ma.-ts.  He  strongly  advo- 
cated the  use  of  bamboos  for  lengthening  existing  masts,  and 
gave  a  rough  description  of  a  very  higli  mast  made  in  lattice  form 
which  cost  the  owner  only  about  lfis.  for  material.  The  next 
meeting  will  be  on  Wednesday,  May  27th,  at  7.30  p.m. 

Institution  of  Electrical  Engineers. — The  I.E.E.  con- 
versazione will  be  held  at  the  Natural  History  Museum  South 
Kensington,  on  June  25th. 

The  result  of  the  ballot  for  the  election  of  ordinary  Members  of 
Council  has  been  announced  as  follows  :  Mr.  J.  Christie,  Prof.  B. 
Hopkinson,*  Messrs.  G.  W.  Partridge,*  W.  H.  Patchell,'  R.  J.  Wallis- 
Jones  and  W.  B.  Woodhouse. '  (*  Nominated  by  the  Council.)  It 
will  be  seen  that  two  of  the  external  nominees,  Meesrs.  J.  Christie 
and  R,  J.  Wallis-Jones,  have  been  elected. 

The  report  of  the  Committee  of  the  Scottish  Local  Section,  sub- 
mitted at  the  annual  general  meeting,  states  that  the  membership 
numbers  391,  or  one  more  than  last  year.  The  full  list  of  office- 
bearers for  1914-15,  partly  given  in  our  last  issue,  is  as  follows  : — 
Chairman,  Mr.  James  Lowson  ;  Vice-Chairman,  Mr.  David  A.  Starr  ; 
Past  Chairmen,  Messrs.  Frank  A.  Newington,  Wm.  M'Whirter  and 
J.  A.  Robertson  ;  Chairman  of  Students'  Section,  Mr.  Archibald 
Page ;  Ordinary  Members  of  Committee,  Messrs.  M.  B.  Field, 
J.  H.  Bunting,  J.  S.  Nicholson,   J.   K.   Stothert,   J.   F.   Nielson, 

E.  T.  Goslin,  George  Stevenson,  Wilfrid  L.  Speuce,  James  E.  Sayers, 
A.  S.  Hampton,  and  Prof.  J.  D.  Cormack  ;  Hon.  Secretary  and 
Treasurer,  Mr.  Joseph  Taylor  ;  Assistant  Hon.  Secretary,  Mr.  Wm. 

F.  Mitchell.  The  Hon.  Secretary  of  the  Students'  Section  is 
Mr.  John  W.  Mowat. 

The  annual  summer  outing  has  been  arranged  for  Tuesday, 
June  9th.  Members  and  their  friends  will  take  steamer  from 
Wemyss  Bay  via  Kyles  of  Bute  to  Arran,  returning  via  Garroch 
Head,  and  luncheon  and  tea  will  be  served  on  the  steamer. 

The  annual  meeting  of  the  Yorkshire  Local  Section  was  held 
on  Wednesday.  The  following  officers  were  elected  : — Chairman, 
Mr.  T.  Roles  ;  Vice- Chairmen,  Mr.  H.  H.  Wright  and  Dr.  R.  Pohl  ; 
Committee,  Messrs.  J.  H.  Schnauber,  H.  Bell,  and  W.  E,  Burnand  ; 
Hon.  Sec,  Mr.  J.  D.  Bailie.  Dr.  Pohl  gave  an  address  on  "  The 
Design  of  Turbo-alternators  from  the  Users'  Point  of  View,"  and  a 
discussion  followed. 

Electrical  Manufacturers  at  Golf.— By  the  courtesy 

of  the  captain  and  secretary  of  the  West  Herts  Golf  Club,  a  com- 
petition was  held  at  Cassiobury  Park,  on  Saturday,  May  16th, 
between  the  following  electrical  manufacturing  companies  : — The 
British  Thomson-Houston,  British  Westinghouse,  Siemens,  and 
Dick,  Kerr.  Two  rounds  were  played.  In  the  morning  the  B.T.H. 
played  against  Dick,  Kerr,  and  the  Westinghouse  against  Siemens, 
while  in  the  afternoon  Siemens  played  Dick,  Kerr,  and  the  B.T.H. 
played  Westinghouse.  The  competition  was  decided  by  match  play 
on  handicap,  and  the  following  were  the  results,  the  figures  in 
brackets  denoting  handicap  : — 

B.T.H.  Dick,  Kerr. 

W.  O.  Lusk  (18),  1  up  ..         ..1        C.  Hardie  (18) 0 

C.  C.  Levis  (8) 0        D.  Kerr  (9),  3  &  1        1 

J.  C.  Murray  (11)        0        R.  Witts  (12),  7  *  6 1 

F.  Hall  (20)       0        S.  McKay  (18)  2  &  I 1 

Matches  won  1  Matches  won  3 

Westinghouse.  Siemens. 

C.  B.  Colton  (121,  2  &  1  . .     1  E.  G.  Fleming  (12) 0 

T.  G.  Wilson  (12)        0  J.  Kirkwood  i7),  1  &  3  . .     1 

A.  du  Papquier  (20),  8  &  6    ..         ..1  P.  S.  Put  (18) 0 

F.  M.  Rojers  (21)        0  G.  P.  Cooper  (18),  6  &  5  ..1 

Matches  won        . .     2  Matches  won        . .  2 

Siemens.  Dick,  Kerr, 

J.  Kirkwood  (7)           0        D.  Kerr  (9),  1  up         1 

E.  G.  Fleming  (12),  1&3     ..         ..1        C,  Witts  U2>                n 

P.  S.Pitt  (18) 0        8.  McK«y  (18),  3  A  2 1 

G.  P.  Cooper  (18),  halved    . .         . .     J  C.  Hardie  (18),  halved                    . .  I 

Matches  won        . .  li  Matches  won        . .  2\ 

Westinghouse,  B.T.H. 

C.  S.  Colton  (12)          0  W.  C.  Lusk  (18),  1  &  3          . .         . .     1 

T.  G.  Wilson  (12),  8&6  ..1        J.  C.  Murray  (11)        0 

A.  da  Pasquier  (20) 0  C.  C.  Levis  (8),  3  &  1 . .     •   . .         . .     1 

F.  M.  Rojers  (21),  5  &  1  . .     1        F.  Hall  (20)       0 

Matches  won  2  Matches  won  3 

The  final  result,  therefore,  was  as  follows  : — 
1st.  Dick,  Kerr,  with  5i  matches. 
2nd.  Westinghouse.  with  4  matches. 
3rd.  Siemens,  with  34  matches. 
4th.  B.T.H.,  with  3  matches. 
The  weather  was  perfect,  and  the  course  in  excellent  condition, 
and  the  day  was  thoroughly  enjoyed  by  everybody.     We  do  not 
hear   of  any   record  score   being  made,  but  it  was  unanimously 
decided  that  Mr.  Lusk's  handicap  be  reduced  from  IS  to  10. 
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Robber. — A  cable  received  by  the  Malay  States  Informa- 
tion Agency  from  Singapore  states  that  the  April  exports  of 
plantation  rnbber  amounted  to  1.548  tonB,  compared  with  1,285 
tons  in  Maroh  and  762  in  April,  1913.  The  total  exports  for  the 
first  four  months  of  the  current  yeir  were  5,717  tons,  against  3.1S7 
tons  last  year.  The  following  table  gives  the  details  for  the  three 
years  :  — 

1912. 

January 253 

February  ...  274 

March 427 

April      387 


1013. 

1914. 

784 

1,181  tons 

743 

1,703     „ 

898 

1.285     „ 

762 

1,548     „ 

Total 


l,:;il 


3,187 


5,717 


These  figures  include  transhipments  of  rubber  from  various 
places  in  the  neighbourhood  of  the  Straits  Settlements,  such  as 
Borneo,  Java,  Sumatra  and  the  non-Federated  Malay  States,  as 
well  as  rubber  actually  exported  from  the  Colony,  but  they  do  not 
include  rubber  exports  from  the  Federated  Malay  States. 

At  the  auctions  commenced  early  this  week  there  was  a  record 
quantity  listed  for  sale,  the  total  aggregating  1,500  tons.  The 
prices  ruling  at  the  opening  showed  a  small  reduction  compared 
with  those  obtaining  in  the  private  market,  and  a  moderate  fall 
compared  with  those  ruling  at  the  previous  sales,  the  demand,  too, 
being  of  a  rather  disappointing;  character. 

Electrical    Publicity. — We   have    received  from   the 

Electric  Supply  Publicity  Committee,  20a,  Tudor  Street,  E.C., 
particulars  of  some  new  publications,  including  an  electric  cooking 
poster,  size  25  in.  X  40  in.,  and  a  coloured  postcard  reproduction 
of  same.  An  illustrated  folder  on  the  electric  iron,  and  illustrated 
trade  leaflets  dealing  with  "  electric  irons  for  laundries,"  and 
"  electric  service  for  hairdressers,"  have  also  been  issued,  together 
with  reprints  of  Mr.  F.  S.  Grogan's  paper  on  "The  cooking 
problem — Why  electricity  is  winning."  We  have  also  received  a 
folder  entitled  :  "  Some  electric  kitchens,  and  what  the  cooks  think 
of  electric  cooking,"  from  the  Westminster  Electric  Supply 
Corporation,  Ltd.,  Eccleston  Place,  S.W.,  containing  21  4  in.  x  3  in. 
views  of  elertric  stoves  in  different  kitchens,  mostly  of  the  domestic 
variety.  The  illustrations  are  very  instructive,  and  should  bring 
conviction  to  those  who  still  doubt  the  feasibility  of  electric 
cooking. 

Smoke    .Abatement    Inquiry. —  The     Departmental 

Committee  on  Smoke  Abatement  sat  in  public  on  Wednesday  and 
Thursday  this  week,  and  will  meet  again  on  June  10th.  The 
secretary  is  Mr.  E.  A.  Faunch,  of  the  Local  Government  Board. 

The  "  Paragon  "  System.— Mr.  William  P.  Durtnall 

informs  us  of  the  successful  granting  of  his  American  patent  in 
connection  with  his  well-known  method  of  generating  variable- 
frequency  polyphase  alternating  current  for  electrical  ship  pro- 
pulsion, railway  traction,  and  other  industrial  purposes.  This  was 
the  result  of  a  recent  patent  case  which  Mr.  Durtnall  successfully 
contested  in  America  with  an  engineer,  who  was  endeavouring  to 
get  American  patents  for  a  similar  system.  Mr.  Durtnall's  patent 
application  had  two  years'  priority. 

The  German  patent  for  the  "Paragon"  cycle  internal-com- 
bustion engine  has  also  been  recently  granted  ;  the  engine  was 
described  in  our  issue  of  January  10th.  1913. 

Drawings  and  tenders  for  over  £50,000  worth  of  the  "  Paragon  " 
internal-combustion  railway  locomotives  have  recently  been  sub- 
mitted to  an  important  railway  abroad,  where  selliDg  rights  have 
been  granted  to  important  merchant  houses  in  each  territory, 
and  designs  are  now  proceeding  for  such  locomotives  with 
12  driving  axles  up  to  3,000  HP.,  using  "Paragon"  gas  engines  as 
prime-movers,  the  axles  being  each  driven  by  a  250-H.P.  "Gear- 
lesa  "  Paragon  motor. 

The  I.M.E.A.  Convention,  19U.— The  official  pro- 
gramme of  the  Convention  to  be  held  at  Birmingham,  June  15th  to 
20th,  has  now  been  issued,  and  includes  all  the  items  mentioned  in 
the  preliminary  announcement  given  by  us  on  p.  584.  Applications 
for  tickets  must  be  made  not  later  than  June  8th,  to  the  Secretary, 
I.M.E.A,  28,  Bedford  Square,  W.C. 

Inquiries.— A  correspondent  asks  for  the  address  of  the 
secretary  of  the  Electric  Water  Polo  League.  Makers  of  Francis 
wall  nails  are  asked  for  ;  also  makers  of  Greenfield  armoured 
flexible.  Makers  of  the  "Empire"  cells  are  asked  for:  also 
makers  of  submersible  lamps,  complete  with  small  electric 
batteries,  for  fishing  purposes  at  night. 

Making  Rain. — The  Australian  Commonwealth  radio- 
telegraph engineer  (Mr.  Balsillie)  has  been  engaged  for  some  time 
upon  a  series  of  experiments  with  the  object  of  producing  rain  by 
means  of  a  system  based  upon  the  principles  of  wireless  tele- 
graphy, and  ha  4  lodged  an  application  for  provisional  letters 
patent  for  a  "device  for  producing  rain."  If  he  can  devise  a 
means  to  stop  the  rain  too,  we  shall  be  glad  to  hear  from  him  in 
thiB  country  also. 

The  King  of  Denmark.— At  the  Royal  Command 
Performance  before  their  Majesties  the  King  and  Queen,  and  the 
King  and  Queen  of  Denmark,  at  Buckingham  Palace  on  the  even- 
ing of  May  12th,  Mr.  Ponting  showed  bis  series  of  cinematograph 
pictures  taken  during  Captain  Scott's  last  memorable  journey  to 
the  South  Pole.  "  Kinarko  "  carbons — the  only  cinematograph 
arbons  of  BrJtifch  manufacture — were  used, 


The  "  Point  Fives."— All  those  attending  the  I.M.E.A. 
Convention  who  wish  to  be  present  at  the  meeting  of  the  "  Point 
Fives  "  at  Birmingham  on  Jane  18th,  are  requested  to'communicate 
with  the  hon.  secretary,  Mr.  A  Hugh  Seabrook,  as  early  sa 
possible.     The  meeting  will  be  at  10  p.m.  at  the  Grand  Hotel. 

"  F  "   Rays. — Reports  from  Italy  once  more  allege  that 

Signor  Ulivi  has  successfully  exploded  floating  mines  from  a 
distance  with  "  F "  rays.  Demonstrations  were  made  at  Havre 
a  year  ago  before  the  French  authorities,  but  the  latter  did  not 
purchase  the  invention. 


OUR    PERSONAL    COLUMN. 

Ihe  Editors  invite  electrical  engineers,  whether  connected  with  tht 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— The  following  appoint- 
ments have  been  made  by  the  Nelson  Corporation  : — Me.  W.  D. 
Chalmeks,  mains  superintendent ;  Mb.  H.  Whittakee,  assistant 
station  superintendent  ;  and  Mr.  John  Crabtree,  shift  engineer. 

The  Kilmarnock  T.C  has  awarded  an  honorarium  of  £100  to  the 
manager  of  the  electricity  department  in  recognition  of  his  ser- 
vices in  connection  with  the  promotion  of  the  E.L.  Extension 
Order,  and  has  agreed  to  increase  his  salary  by  £100  per  annum. 

The  Law  and  Eitablishment  Committee  of  the  Shoreditch  B.C. 
recommends  that  the  salary  of  Mr.  C.  Newton  Rdssell,  borough 
electrioal  engineer,  bs  increased  from  £600  to  £700  per  annum, 
with  a  further  increase  in  12  months  of  £50,  to  £750  per  annum. 

The  Birmingham  Electric  Supply  Committee  has  appointed  Mr. 
E.  A.  Mills,  of  the  North  Metropolitan  Electric  Power  Supply  Co., 
to  the  post  of  assistant  constructional  engineer  to  the  electric 
supply  department,  at  a  commencing  salary  of  £250  per  annum, 
rising  to  a  maximum  of  £300.     There  were  194  applications. 

Swansea  Corporation  is  recommended  to  appoint  Mb.  W.  H. 
Geake,  charge  engineer  at  Greenock,  to  a  similar  position  at  the 
electricity  works  at  a  commencing  salary  of  £115,  risiDg  by  annual 
increments  of  £7  10*.  to  a  maximum  of  £130. 

Mb.  P.  G.  Campling,  second  engineer-incharge  at  the  Ber- 
mondsey  electricity  works,  has  resigned  his  appointment.  The 
Council's  Electricity  Committee  propose  to  appoint  Mb.  C.  J.  Oake, 
at  present  third  charge  engineer,  to  fill  the  vacancy  at  a  salary  of 
£130  per  annum,  rising  in  two  years  to  a  maximum  of  £140. 

The  Greenock  Corporation  received  63  applications,  which  have 
since  been  reduced  to  18,  for  the  post  vacated  by  Mb.  .1.  A. 
Bobebtson,  who  left  last  week  for  Salford.  Mb.  J.  H.  Parker 
has  charge  of  the  Greenock  undertaking,  pending  the  appointment 
of  Mr.  Robertson's  successor. 

On  May  12th,  at  the  electricity  works,  Worksop,  Me.  H.  A.  Best, 
chief  assistant  electrical  engineer,  was  presented  with  a  case  of 
cutlery,  on  the  occasion  of  his  leaving  to  take  up  a  similar  position 
at  Worthing.  The  gift  was  subscribed  for  by  the  whole  of  the 
electricity  works  staff,  and  a  number  of  colleagues  in  other 
departments.  Mr.  J.  Percival  Crowther,  manager  and  engineer, 
made  the  presentation.  Mr.  Best  had  been  associated  with  the 
department  for  over  11  years,  and  had  at  all  times  loyally  supported 
him  (Mr.  Crowther)  in  all  his  schemes  ;  his  relations  with  the  staff 
had  always  been  cordial  and  pleasant,  and  he  had  carried  through 
all  bis  dealings  with  consumers  in  a  courteous  and  tactful  manner. 
Mr.  Best  briefly  responded. 

At  the  last  meeting  of  the  Worktop  U.D.C.,  Ma.  M.  H.  Vipond, 
of  Leith,  was  appointed  mains  superintendent  in  the  electricity 
department.  There  were  13  candidates.  Mr.  Vipond  takes  the 
place  of  Mr.  H.  A.  Best,  who,  as  stated  above,  goes  to  Worthing, 
Sussex.  A  number  of  friends  belonging  to  the  Worksop  Operatic 
Society  presented  Mr.  Best  with  a  solid  silver  matohbox  inscribed 
with  the  names  of  the  characters  he  has  played.  Other  personal 
friends  presented  him  with  a  pipe. 

Tramway    Officials. — Me.    William     H.    Taylor, 

late  deputy  electrical  engineer  of  Walthamstow,  has  arrived 
in  Perth,  Western  Australia,  and  taken  up  his  duties  as  elec- 
trical superintendent  of  tramways.  He  is  supervising  the 
building  and  equipping  of  the  new  power  station  of  9,000  kw, 
sub-stations,  ring  main,  transmission  lines  and  tramways.  The 
present  system  of  tramways  is  being  considerably  extended,  and 
the  work  is  being  carried  out  under  Mr  Taylor's  directions.  The 
consulting  engineers  for  the  scheme  are  Messrs.  Merz  &  McLellan, 
who  have  prepared  all  designs. 

Chesterfield  T.C.  has  appointed  Mb.  Chas  Crossley  as  tram- 
ways superintendent,  and  increased  his  salary  from  £101  to  £126 
per  annum. 

(ileneral. — Dr.      Klmitba     Shunkichi,    a     Japanese 

authority  nn  wireless  telegraphy,  has  resigned  his  position  in  the 
Japanese  Naval  Department,  and  has  opened  an  office  in  Tokio  ae 
a  consulting  engineer  on  the  subject. 

Mb.  Thomas  E.  Robebtson,  patent  agent,  has  removed  to 
43-46,  Southampton  Buildings,  Chancery  Lane,  W.C. 

Mb.  H.  Pebkins  has  been  appointed  by  Messes.  Fai.k, 
Stadklmann  &  Co.,  Ltd  ,  Farringdon  Road,  E.C.,  as  their  electrical 
representative  in  the  Midlands  and  Eastern  Counties. 

Obituary. — The  death  took  place  on  May  li'th  of  Mr. 
Perry,  of  the  staff  of  the  Isle  of  Thanet  Electric  Light  and 
Traction  Co..  Broadstairs. 


Vol.  74.     No.  1,901,  May  22,  1914.] 


TIM    ELECTRICAL    REVIEW. 


&78 


NEW    COMPANIES    REGISTERED. 


Itritish  Drawn  Wire  Lamp  Co.,  Ltd.  (i:tr,  r,07.)— This  com- 
pany wits  nglatand  on  M»y  Bill,  with  a  iin|iiin.l  of  i'J.iKX)  in  XI  ►  hares,  to 
curry  on  thn  burliness  of  ennnnTfi,  machinery  maimfaoiDI  t*t  wire  B 
facturi'ia  and  i'r»wtr«,  mctallurgix's,  kIhhh  inaki  ih  anil  worker!,  <*c.  'I  hi 
subscribers  (with  one  Rhare  oach)  are:  — fj.  HtrawKon,  Hi,  Kins'*  Road, 
Kingston  on-'lli»nicn,  traveller;  W.  H.  ,Taoknon,  41,  Griffith*  Road,  Wimble- 
don,  engineer  Private  oompmy.  The  first  directors  are  not  named. 
Solicit  ir:  O,  B.  Thomas,  59,  Chancery  Lane,  W.O. 

Collins,  Electrical,  Ltd.  (135,610).— This  company  was  regis- 
tered  on  May  nth,  wth  a  oapital  of  £500  in  X'l  Sharon,  to  carry  on  the  business 
of  ilretrioal  and  general  engineers,  Ac  Tho  subscribers  (with  one  share 
each l  are:— 0.  P.  (Jollies,  12,  Alexandra  Avenue,  Southall,  Middlesex, 
trical  enginei-r  ;  Marian  B.  Collins,  71,  Pomrrset  Road,  Newport,  Mnn., 
draper's  assistant ;  Mabel  A.  Clarke,  11,  North  View,  Brontham,  l.allng,  W. ; 
Dora  A.  Hanoock,  74.  Somerset  Komi,  Newport,  Mon.  Private  oompany. 
The  nnmber  oi  directors  is  not  to  bo  lesa  (ban  four  or  more  than  six;  tho 
first  are  C.  F.  Collins,  Marian  K.  Collins,  Mabel  A.  Clarke,  and  Dora  A. 
Hanoock.    Registered  office,  119,  Clcrkenwell  Road,  E.G. 

Hale,  Lowth   &  Co.,   Ltd.  (185,618).  —  Thin   company    was 

registered  on  May  6th  with  a  capital  of  £300  in  £1  shares,  to  take  over  thn 
business  oarried  on  at  45a,  Market  Street,  Manchester,  as  "  A.  E.  Hale  and 
Co.,"  t>  carry  on  the  business  of  electrical  and  mechanical  engineers,  manu- 
facturers of  and  dealers  in  electrioal  goods,  Ac,  and  to  adopt  an  agreement 
with  A.  K.  Hale.  Tbe  subscribers  (with  one  share  each)  are  :— A.  E.  Hale, 
69,  Haydn  Avenue,  Moss  Side,  Manchester,  eleotrical  engineer;  W.  H. 
Lowth,  39,  Lomas  Street,  London  Road,  Manchester,  eleotrical  engineer. 
Private  company  The  number  of  directors  is  not  to  be  less  than  two  or 
more  than  three ;  the  first  are  A.E.Hale  (permanent  speoial  qualification, 
two-thirds  of  the  shaves  allotted  to  him  under  puroha«e  agreement)  and 
W.  H.  Lowth  qualification  of  ordinary  directors  one  share.  Registered 
office,  45i,  Market  Street,  Manchester. 

Hudson,   Sheed  &   Towel),   Ltd.  (135.669)—  This  company 

was  registered  on  May  7th,  with  a  capital  of  £2,000  in  £1  shares  (1,600  pre- 
ference and  400  founders'),  to  oarry  on  the  business  of  manufacturers  of,  and 
dealers  in,  eleotrio  light  fittings,  metal  workers,  So.  The  subsoriberB  (with 
one  preference  Bhare  each)  are  :— R.  W.  Gontiok,  37,  Walbrook,  E.C.,  char- 
teed  aoconntant:  A.  W.  Hudson,  Newman's  Yard,  rear  of  9.  Newman  Street, 
W.,  works  manager  ;  A.  J.  Sheed,  Newman's  Yard,  real  of  9,  Newman  Street, 
W.,  draughtsman,  4o. ;  F.  Towell,  Newman's  Yard,  rear  of  9,  Newman  Street, 
W.,  seoreta'y,  &o.  Private  oompany.  The  number  of  directors  is  not  to  be 
less  than  two  or  more  than  four;  the  first  are  R.  W.  Gostiok,  A.  W.  Hudson, 
A.  J.  Sheed  and  F.  Towell  (all  parmanent)  ;  remuneration  of  chairman,  £100 
per  annum  for  first  three  years,  and  afterwards  £160  per  annum  ;  none  for 
other  directors.  Registered  office,  Newman's  Yarn,  rear  of  9,  Newman 
Street,  W. 

Mies'  Electric   and    Chemical  Culture,  Ltd.  (135,622).— 

This  oompany  was  registered  on  May  6th,  with  a  oapital  of  £10.000  in  16,000 
7  per  cent,  cumulative  preference  and  21,000  ordinary  shares  of  6s.  each,  to 
take  over  certain  patent  rights  relating  to  electrioal  and  chemical  culture, 
Ac,  and  to  oarry  on  the  business  of  agriculturists,  horticulturists,  nurserymen, 
chemical  and  fertiliser  manufacturers,  &o.  The  subscribers  (with  one  share 
eaoh)  are  :— R.  Mies,  27,  Pond  Street,  Hampstead,  N.W.,  eleotro-agrioulture 
expert;  T.  C.  Winfleld.  56,  Denman  Drive,  Golder's  Green,  electrical  and 
meohanioal  engineer.  Private  oompany.  The  first  directors  are  R.  Mies 
(managing  direotor)  and  T.  C.  Winfleld.    Registered  offloe,  87,  Piooadilly,  W. 

Manchester  Cable  Co.,  Ltd.   (135,621).— This  company  was 

registered  on  May  6th,  with  a  oapital  of  £1,000  in  £1  shares,  to  carry  on  the 
business  of  eleotrical  and  mechanioal  engineers,  manufacturers  of  electrical 
and  general  engineering  applianoes,  &o.  The  subscribers  (with  60  shares 
each)  are :— H.  D.  Stamar,  105,  Market  Street,  Manchester,  eleotrical 
engineer;  H.  Lomax,  105,  Market  Street,  Manchester,  electrioal  engineer. 
Private  oompany.  The  number  of  directors  is  not  to  be  less  than  two  or 
more  than  three;  the  subscribers  are  to  appoint  the  first  direotors  ;  qualifl- 
cation,  £50.  Secretary:  H.  Lomax.  Solicitor:  C.  Barber,  23,  Park  Row, 
Leeds. 

Rathkeale  Electric  Lighting  and  Power  Co.,  Ltd.  (4,142). 

—This  company  was  registered  in  Dublin  on  May  8  h,  with  a  capital  of  £2,000 
in  £1  Bhares,  to  oarry  on  the  business  of  an  electric  supply  oumpany  in  all 
its  branohes.  The  subscribers  (with  12  shares  each)  are :— J.  F.  Cosgreave, 
Rathkeale,  Co.  Limeriok,  solioitor;  O.  Langford,  The  Abbey,  Rathkeale,  Co. 
Limerick,  gentleman ;  E.  A.  Whelan,  Abbeyview,  Rathkeale,  Co.  Limerick, 
pharmaceutical  chemist ;  T.  Costello.  Rathkeale,  Co.  Limerick,  auctioneer; 
J.  J.  O'Mahony,  Rathkeale,  Cn.  Limerick,  merchant ;  J.  Norman,  Rathkeale, 
Co.  Limeriok,  merchant ;  Dr.  T.  Magner,  Rathkeale,  Co.  Lime  riok.  The  number 
of  directors  is  not  to  be  less  than  three  or  more  than  seven  :  tbe  first  are 
J.  T.  Cosgreave,  E.  A.  Whelan,  C.  Langford,  T.  Costello,  J.  J.  O'Mahony, 
J.  Norman  and  Dr.  T,  Magner ;  qualification,  £12,  Registered  offloe,  Rath- 
keale, Co.  Limerick. 

Excelsior  Aluminium    solder   Co.,    Ltd.   (135,7221.— This 

company  was  registeied  on  May  11th,  with  a  capital  of  £1,000  in  £1  shares,  to 
tike  over  the  business  of  solder  manufacturers  and  merchants  carried  on  by 
the  Excelsior  Aluminium  Co.,  at  Brookfield  Works,  Gorton,  Manchester,  and 
to  adopt  an  agreement  with  D.  Powell,  E.  Gresnwood,  T.  Gee,  A.  J.  Orr  and 
A.  W.  Robinson.  The  subscribers  (with  one  Bhare  each)  are  :— A.  J.  Orr, 
Newholme,  Albert  Road,  Whalley  Range,  manager;  E.  Greenwood,  227, 
Belle  Vue  etreen,  West  Gorton,  clerk,  private  oompany.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  five  ;  the  first  are  D. 
Powell,  E.  Greenwood,  A.  J.  Orr  and  A.  W.  Robinson  (all  permanent)  ; 
qualification,  100  Bhares.  Registered  office,  Brookfield  Works,  Gorton, 
Manchester. 


CITY    NOTES. 


An^lo-Portuguese  Telephone  Co.,  Ltd. 

Mb.  Herbert  Allen  presided  on  Tuesday  at  the  London  Chamber 
of  Commerce  over  the  annual  meeting.  He  said  that  this  was 
supposed  to  be  a  time-saving  age,  and  telephones,  except  in  this 
country  under  the  Post  Office,  were  perhaps  the  greatest  time-saving 
thing  of  all.  Therefore  it  was  only  right  that  the  Telephone  Co. 
should  be  selected  for  an  innovation  in  order  to  save  time,  and  so 
he  proposed  that  his  remarks  with  regard  to  the  report  should  be 
taken  as  read.  He  was  not  aware  of  any  precedent  of  this  course, 
but  he  saw  no  objection  to  it. 

The  Chairman,  in  the  course  of  his  prepared  statement,  said 
the  report  contained  one  or  two  features  of  such  exceptional 
interest  that  he  would  make  only  brief  allusion  to  the  operations 
of  the  past  year.  They  once  more  broke  »11  previous  records  in  the 
gross  income,  which  amounted  to  £67,893,  an  increase  of  £4,974 
on  the  previous  year.  Expenses  were  proportionately  rather 
heavier,  mainly  in  consequence  of  their  having  to  take  on  a  large 
number  of  new  employes  in  preparation  for  the  opening  of  their 
new  Lisbon  Exchange,  and  to  a  lesser  degree  owing  to  an  all-round 


increase  of  salaries  and  wages  They  had  of  late  been  practically 
free  from  labour  trouble*,  and  a  battai  spirit  warned  now  to  pre- 
vail amongHt  the  working  olaWM  in  Lisbon  ami  Oporto  than  for 
Bomo  yearn  pant.  Let  than  hope  fur  tin  ir  tt\m  it  would  latt. 
The  general  situation  in  Portugal  at  th«:  pn  |  |  moment  wan 
moro  satisfactory  than  during  any  tirm-  Ja«t  ><ur,  trbdO  thry  were 
constantly  having  political  unrest,  movement*  for  tin 
of  the  monarchy  ant]  agitations  of  0H6  tort  and  anotl 
profits,  at  £20  536,  showed  an  increase  for  the  year  of  £1010.  The 
number  of  subscribers  increased  during  tho  year  by  790,  after 
allowing  for  withdrawals,  and  was  now  7,810.  The  total  number 
of  calls  was  22,056,074,  against  17,998  508  in  the  previous  year,  and 
the  average  public  cost  per  message  about  jd.,  being  lees  even  than 
in  the  previous  year.  The  Portuguese  public  could  have  no  battel 
evidence  than  this  of  the  splendid  service  they  got  from  this  com- 
pany and  the  splendid  value  they  got  for  their  money.  It  wan 
now  27  years  since  the  oompany  started  business,  with  a  gross 
income  of  £4,934,  and  a  profit  of  41,695,  derived  from  1,423  sub- 
scribers. Besides  this,  he  had  prepared  a  little  table,  which  would 
show  how  their  operations  of  the  past  year  compared  with  those  of 
10  and  20  years  ago  : — 

Average 
Gross  Net  No.  of  No.  of  coat  per 

inoome.  profit.       subsoriberB.  calls.  message. 

1898  ..    £15,048  £4,572  2.271  1,8«0  771  -BOd. 

1908  ..       24,232  7,075  2,566  8471,878  -fc'.d. 

1918         ..      67,894  87,869  7,810  28,056,074  -784. 

Their  business  extended  throughout  Lisbon  and  Oporto — covering 
a  radius  of  30  km.  in  the  former  case,  and  20  km.  in  the  latter— and 
they  served  a  population  of  about  750,000  people.  In  both  cities 
they  experienced  from  year  to  year  an  almost  continually  uninter- 
rupted expansion  of  business.  Their  concession  ran  until  1937,  and 
contained  satisfactory  provisions  for  compensating  them  in  the 
event  of  the  undertaking  ever  being  taken  over  by  tbe  Portuguese 
nation.  Their  relations  with  the  national  and  local  authorities 
were  quite  satisfactory,  and  on  the  occasion  of  Mr.  Kerr's  frequent 
visits  to  Portugal,  he  found  the  Ministers  most  courteous  and 
obliging  and  ever  ready  to  give  the  company  every  possible 
assistance.  From  the  profit  and  loss  account  they  would  see  that 
after  paying  royalties  to  the  Government  amounting  to  £1,977, 
£3,834  for  debenture  interest  and  redemption,  and  £940  for  income- 
tax,  and  bringing  forward  £5,609  from  the  previous  year,  they  had 
at  their  disposal  £27,369.  It  followed,  therefore,  that  with  an 
encroachment  of  only  £631  on  their  reserve  fund  or  other 
resources  they  could  pay  the  dividend  and  bonus  of  28  per  cent, 
which  they  recommended  in  the  report.  This,  however,  was  not 
the  course  they  proposed  to  adopt.  During  the  past  year  an 
independent  valuation  had  been  made  by  Messrs.  Gill  &  Cook,  their 
consulting  engineers,  of  all  the  company's  property,  with  the 
result  that  the  reserves  which  they  had  built  up  were  found  to  be 
considerably  in  excess  of  the  depreciation  which  it  was  designed 
to  meet.  The  board  therefore  felt  that  there  was  no  need  on  this 
occasion  to  make  the  usual  contribution  to  the  reserve,  but,  on  the 
contrary,  that  they  were  justified  in  returning  a  little  of  it  to  the 
shareholders.  They,  therefore,  proposed  to  take  £7,503  from  the 
reserve,  add  it  to  the  disposable  profit  balance  of  £27,369, 
pay  a  dividend  and  bonus  of  28  per  cent.,  amounting  to 
£28,000  -  of  which  they  had  already  received  4  per  cent., 
or  £4,000  by  way  of  interim  dividend — and  carry  forward  £6,869, 
The  reserve  fund  had  been  built  up  out  of  undivided  profits  during 
the  last  seven  years  or  so.  It  was  not,  in  the  strictest  sense  of  the 
word,  a  reserve  fund  at  all,  inasmuch  as  it  was  not  invested  out- 
side the  company's  business  or  existent  in  any  tangible  shape.  It 
largely  represented  revenue  moneys  spent  on  capital  account,  and 
to  that  extent  was  a  set-off  against  any  depreciation  which  might 
have  been  taking  place  on  the  capital  work  of  earlier  years.  The 
reserve  fund  wa9  primarily  a  reserve  against  depreciation  ;  he  did 
not  say  they  would  not  be  justified  in  dipping  into  it — pretty 
freely,  if  need  be — for  general  purposes — but  primarily  it  was  a 
depreciation  fund.  The  practice  with  many  telephone  companies 
was  to  utilise  the  surplus,  after  payment  of  dividends,  in  writing 
down  capital  expenditure  by  a  sum  which  they  considered  equal  to 
the  depreciation  of  the  year  and  placing  a  small  balance  to  reserve 
for  general  purpuses.  In  their  case  they  generally  left  the  capital 
expenditure  untouched  and  built  up  a  nominal  reserve  fund  which 
at  any  moment  might  be  applied,  either  wholly  or  in  part,  in 
writing  down  capital  expenditure  to  its  depreciated  value.  It  was 
not  unlikely  that  in  future  they  might  adopt  the  more  general 
practice,  and,  instead  of  building  up  a  so-called  reserve  which  was 
merely  a  book  entry  and  liable  to  mislead  the  unthinking,  create 
a  small  reserve  for  contingencies  and  write  off  depreciation  year 
by  year.  It  was  probably  all  the  same  in  the  long  run,  but  at  times 
the  appearance  of  a  large  nominal  reserve  gave  the  balance-sheet 
a  somewhat  misleading  appearance.  On  one  occasion  a  few  years 
ago  they  did  write  down  the  capital  expenditure  by  a  transfer  of 
£l'o,0C0  from  the  reserve,  and  possibly  they  might  do  something  of 
the  kind  again  next  year.  At  the  present  moment  the  fond  was 
£62,500  ;  they  were  now  appropriating  £7, ."00  toward  the  20  per 
cent,  bonus ;  and  a  year  hence  they  would  have  the  balance  of 
£5."), 000  to  deal  with,  besides  the  surplus  profits  of  the  year.  In 
the  meantime  the  valuation  made  during  the  past  year  by  Messrs. 
Gill  A:  Cook  satisfied  the  board  that  the  reserve  fund  was  well  in 
excess  of  the  actual  depreciation  in  the  physical  assets  as  a  whole. 
Another  interesting  subject  mentioned  in  the  report  was  the 
proposed  issue  of  50,000  new  shares.  The  capital  expenditure 
in  1913  amounted  to  £25,498,  and  was  higher  than  in  any  pre- 
vious year.  That,  of  course,  was  accounted  for  by  the  heavy 
expenditure  in  conoection  with  their  new  exchange  in  the  north  of 
Lisbon,  which  it  was  reasonable  to  expect  would  enable  them  to 
cope  with  their  constantly-expanding  business  for  some  years  to 
come.     Not  that  they  were  at  all  averse  to  continual   capital 
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expenditure  so  long:  as  it  brought  them  a  reasonable  return.  In 
the  last  eight  years  they  bad  spent  on  capital  account  altogether 
about  £105.000,  although  in  the  same  period  they  had  incurred  no 
fresh  capital  liability  either  on  share  or  debenture  account ;  on  the 
contrary,  they  hnd  simultaneously  reduced  the  debenture  debt  by 
over  £10,000.  They  might  ask  where  they  had  obtained  the 
money.  Well,  the  greater  part,  of  course,  was  represented  by 
surplus  profits  which  had  been  put  back  into  the  business  ;  next, 
there  was  their  increased  indebtedness  to  manufacturers  and 
others  ;  and  the  balance  had  been  met  by  temporary  loans.  None 
of  them  cared  for  temporary  loans,  which  had  a  bad  habit  of  falling 
due  at  inconvenient  moments,  and  they  could  not  go  on  indefinitely 
building  up  liabilities  to  manufacturers  and  others  ;  the  directors 
therefore  felt  that  the  time  had  come  for  making  a  further  issue 
of  shares,  and  this  they  proposed  to  do  forthwith.  The  issue  would 
consist  of  50,000  shares,  which  would  be  made  at  par,  and  offered 
in  the  first  instance  to  the  existing  members  of  the  company.  They 
had  not  thought  it  necessary  to  incur  the  expense  of  underwriting 
the  issue,  as  it  was  tolerably  certain  that  the  majority  of  the  share- 
holders would  take  up  their  quota,  but  such  shares  as  might  be 
left  over  would  be  taken  up  or  placed  by  the  directors  under  the 
discretionary  powers  with  which  they  were  invested.  When  this 
issue  has  been  made,  the  subscribed  capital  would  be  £150,000,  and 
whether  measured  by  the  magnitude  of  the  business  or  by  com- 
parison with  that  of  other  similar  companies,  he  did  not  fear  that 
it  could  be  regarded  as  excessive.  Their  plant  was  all  well  up  to 
date  and  ia  gond  condition,  and  most  of  their  wires  were  now 
underground.  He  had  been  asked  whether  they  were  likely  to  be 
able  to  maintain  the  present  rate  of  dividend  on  the  enlarged 
capital,  and  saw  no  reason  for  misgiving  on  this 
score,  or  why  the  new  capital  should  be  less  remunera- 
tive than  the  old.  It  was  true  their  new  exchange 
in  Lisbon — with  its  capacity  for  6,000  subscribers — was  not  yet 
finished,  and  in  that  respect  the  business  of  the  current  year  might 
not  get  much  help,  but  in  other  directions  their  business  was 
continually  expanding.  Possibly  their  next  interim  dividend 
might  be  only  3  or  3  J  per  cent.,  but  it  need  not  necessarily  follow 
from  that  that  for  the  present  year  as  a  whole  they  would  pay  less 
than  7  {  or  8  per  cent.,  and  once  the  new  exchange  was  in  full 
swing,  the  8  per  cent,  dividend  which  they  had  almost  come  to 
regard  as  a  settled  thing  should  be  tolerably  safe. 

Mb.  Charles  Woolley  seconded  the  motion,  and  after  some 
complimentary  remarks  by  Mb.  Hibbeet,  the  report  was  adopted. 

The  whole  proceedings,  including  the  formal  business  of  re- 
election of  the  directors  and  auditors,  and  a  vote  of  thanks  to  the 
board  and  staff,  lasted  15  minutes. 


kidderniinster  and   District  Electric  Lighting 
and  Traction  Co..  Ltd. 

The  directors' report  for  1913  states  that  the  capital  expenditure 
on  electric  supply  was  increased  by  £2,317.  The  gross  receipts, 
including  the  dividend  on  the  shares  held  by  this  company  in  the 
Kidderminster  and  Stourport  Electric  Tramway  Co.  and  the  receipts 
from  motor-omnibuses,  aggregated  £11,605,  which,  with  £414 
brought  forward,  makes  £12.020,  compared  with  £11,050  for  1912. 
After  deducting  all  expenses  (including  debenture  stock  and  other 
interest)  there  remains  an  available  balance  of  £3,409.  It  is  pro- 
posed to  put  to  renewals  fund  £1,000,  dividend  on  cumulative 
preference  shares  for  the  year  requires  £1,500,  a  dividend  at  the 
rate  of  li  per  cent,  per  annum  on  the  ordinary  shares  requires 
£70.".,  and  £204  is  to  be  carried  forward.  The  company  ha6 
ordered  10  motor-omnibuses  to  develop  traffic  in  outlying  districts. 
Pending  delivery  eight  motor-omnibuses  have  been  hired.  The 
report  is  accompanied  by  a  copy  of  the  accounts  of  the  Kidder- 
minster and  Stourport  Electric  Tramway  Co.  for  the  year  1913. 
The  capital  expenditure  shows  an  increase  of  only  £30.  The  gross 
receipts  were  £6,369,  a  decrease  of  £130,  and  the  expenses,  before 
providing  for  renewals,  £3,352,  an  increase  of  £160.  The  profit 
on  the  year's  working,  after  providing  for  renewals,  is  £2,016  plus 
£43  brought  forward.  There  has  been  applied  to  reserve  £500, 
to  dividend  at  the  rate  of  2i  per  cent.  £1,430,  and  £12!)  is  carried 
forward. 

Mk.  C.  S.  Shibreff  Hilton  presided  on  Monday  over  the  annual 
meeting  held  at  Electrical  Federation  Offices,  Kingsway.  He  said 
that  the  additional  capital  expenditure  of  £2,224  had  been  prin- 
cipally expended  in  the  purchase  of  additional  machinery  and 
boiler  for  the  power  house.  The  revenue  showed  a  net  increase 
from  sale  of  current  of  about  £380.  Generation  expenses  increased 
by  £150;  maintenance  by  £270;  and  management  expenses  by 
about  £420.  due  to  increased  salaries.  The  net  balance  showed  a 
decreate  of  £1)3.  The  dividend  from  the  Kidderminster  and 
Stourport  Electric  Tramway  Co.  was  less  by  1  per  cent,  or  £560. 
They  had  charged  the  cost  of  inaugurating  motor-omnibus  ser- 
vices, amounting  to  £535,  to  the  net  revenue  account,  and  he  hoped 
that  those  'buses  would  prove  a  great  success  and  bring  them  a 
considerable  revenue  in  the  current  year.  It  was  proposed  to  have 
a  separate  company  tor  that  business  and  combine  it  with  the  ser- 
vices of  the  Worcester  Electrio  Traction  Co.  They  would  hold 
shares  in  that  company,  and  the  directors  would  be  jointly  elected 
by  the  Worcester  Co.  and  the  Kidderminster  Co.  The  amount 
written  off  for  inaugurating  the  motor-'bus  services  would  not 
have  been  so  large  had  it  not  been  for  the  competition  which  they 
had  to  face  at  rather  an  unfortunate  time,  but  all  the  indications 
were  that  those  'bus  services  would  pay  the  company  very  well  in 
the  future. 

Mi;.  J.  A.  Lycett  seconded  the  motion,  and  the  report  was 
adopted. 


Lancashire  Power  Construction  Co.,  Ltd. 

Tin:  directors'  report  for  the  16  months  ended  March  Hist,  1914, 
states  that  it  has  been  deemed  advisable  (in  order  to  bring  into 
this  company's  accounts  any  dividends  declared  by  the  Parlia- 
mentary company,  whose  financial  year  ends  on  December  31st)  to 
effect  a  change  in  the  date  of  the  company's  financial  year.  To 
bring  this  about  the  present  accounts  cover  a  period  of  15  months 
to  March  31st,  1914.  The  output  of  the  Parliamentary  company 
has  continued  to  increase  so  rapidly  that  it  haB  been  necessary  to 
provide  additional  plant  for  that  compaoy's  generating  station,  as 
well  as  capital  for  considerable  extensions  to  mainB  and  sub-station 
equipments.  Of  the  proposed  issue  of  £100,000  of  prior  lien  bonds 
referred  to  in  the  last  report,  £55,000  has  been  subscribed  and 
allotted,  and  it  is  intended  to  issue  the  balance  of  £45,000  during 
the  present  year,  making  the  total  issue  of  prior  lien  bonds 
£150,000. 

The  trading  profit  of  the  Lancashire  Electric  Power  Co.  for  the 
year  1913  amounted  to  £22,785,  plus  interest  on  hire-purchase 
plants,  &c ,  £741,  making  £23,526,  compared  with  £15,374  for 
1912.  The  balance  brought  forward  from  1912  wns  £3,137, 
making  the  amount  available  for  division  £26,663,  which  has 
been  allocated  as  follows  : — Debenture  interest,  £4.500;  reserve 
fund,  £10,000  ;  dividend  of  3  percent,  on  share  capital  issued, 
£11,744  ;  carried  forward,  £419.  It  will  be  see  from  the 
aforesaid  figures  that  the  position  of  the  Parliamentary  company, 
as  the  result  of  the  year's  operations,  has  materially  improved,  and 
that,  for  the  first  time,  it  is  in  a  position  to  pay  a  dividend  on  its 
share  capital.  The  development  of  the  business  is  indicated  in  the 
following  figures : — 

1909.  1910.  1911.  1912.  1913. 

Units  generated  ..  9,251,831  13,646,307  17,771,936  23.110,807  28,191.442 
Max.  load  in  kw.  . .  3,820  4.690  5.5J0  6.730  9,720 

h.p.  connected       . .  7,710  10.600  13,600  16.400  23.900 

Beoeipts       ..         ..       £16,294  £24.962  £32.726  £12,773  £'54,K16 

Expenditure  16,161  18,467  22,031  28,156  81,730 

Profit  on  trading  ..  180  6,485  10,695  14,617  22,785 

The  revenue  from  all  classes  of  supply  dealt  with  by  the  Parlia- 
mentary company  has  steadily  increased  ;  the  Sal  ford  Corporation 
bulk  supply  contract  did  not,  however,  benefit  the  accounts  to  any 
considerable  extent,  as  the  supply  was  not  commenced  until 
October,  and  then  only  on  a  small  scale.  A  much  larger  supply  is 
now  being  taken.  The  outlook  for  the  present  year  is  distinctly 
encouraging  ;  whilst  it  is  true  that  there  is  a  certain  amount  of 
depression  in  the  textile  industry,  this  has  not  yet  had  any  adverse 
effect  on  the  company's  output.  Oa  the  other  hand,  the  various 
new  contracts  entered  into  during  the  past  year  are  exercising  a 
beneficial  influence  on  both  the  output  and  profit  for  the  current 
year,  and  the  results  of  the  first  two  months  of  the  year  1914, 
compare  very  favourably  with  the  corresponding  months  in 
1913. 

Turning  now  to  the  revenue  account  of  the  Lancashire  Power 
Construction  Co., Ltd.,  the  total  receipts  for  the  15  months  amount 
to  £24,382,  and  after  deducting  therefrom  the  expenditure  of 
£17,896,  there  is  available  £6,486,  which  it  is  proposed  to  allocate 
as  follows  : — Write  off  balance  at  debit  of  revenue  account  at 
December,  1912,  £2,613  ;  reserve  account,  £3,873. 


Stock  Exchange  Notices. — Applications  have  been 
made  for  official  quotations  in  the  following  :  — 

Cuban  Telephone  Co,— Further  issue  of  £105,000  5  per  cent,  first  mortgage 
convertible  bonds. 

Eastern  Telegraph  Co,,  Ltd.— Further  issue  of  £103,294  4  per  cent,  mortgage 
debenture  stock, 

Brisbane  Electric  Tramways  Iuvestment  Co.,  Ltd. 

— The  directors'  report  for  1913  states  that  the  dividends  on  the 
shares  held  by  the  company  amount  to  £115,922.  After  deducting 
general  charges  in  London  and  expenditure  in  Brisbane,  including 
insurance,  there  remains  a  net  balance  available  of  £115,848. 
£40,000  has  been  added  to  reserve  fund,  and  the  total  dividend  on 
the  ordinary  shares  is  8  per  cent,  for  the  year,  carrying  forward 
£3,123.  In  order  to  provide  for  the  cost  of  extensions,  .Sec,  the 
directors  recommend  the  issue  of  30,000  new  ordinary  shares  of  £5 
each,  to  be  offered  at  par  to  the  ordinary  shareholders. 

Wolverhampton  Electric  Construction  Co.,  Ltd.— 

The  directors  report  a  net  profit  for  the  past  10  months,  after  pro- 
viding £5,666  for  debenture  interest,  and  £5,000  for  depreciation, 
of  £27,126.  After  paying  7  per  cent,  preference  dividend  6  per 
cent,  is  to  be  paid  on  the  ordinary  shares  for  10  months. 

Craigpark   Electric   Cable   Co.,   Ltd.— Mr.   W.    S. 

Brown,  who  presided  at  the  annual  meeting,  held  in  Glasgow  on 
May  13th,  said  that  the  balance-sheet  this  year  was  the  most  satis- 
factory they  had  had.  That  was  partly  due  to  the  natural  growth 
of  business.  The  company  had  had  a  good  share  of  the  prosperity 
which  had  taken  place  in  the  trade  of  the  country.  In  addition, 
they  had  not  been  harassed  by  severe  fluctuations  in  the  price  of 
copper  and  rubber,  as  they  had  been  ia  the  past.  Prof.  Maclean 
seconded,  and  the  report  waaadopted. 

Castner-Kellner  Alkali  Co.,  Ltd. — An  interim  divi- 
dend of  5  per  cent,  for  six  months  ended  March  31st  last  ia 
announced. 
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Allmiina  Nvcnska  Elektriska  A. -B. 

Tin<;  annua]  report  of  thin  company  has  reoeatrj  been  i"1'1 

lished  hi  ill  1 1  givi i  verj  interesting  details  about  the  activ- 

ii\  during  L913.  The  capital,  which  was  6100,000,  has  been  in 
creased  bj  the  issue  of  b  new  series  of  shares  to  6666,667,  but 
the  nr«  issue  will  not  be  entitled  to  any  dividends  before  ne  I 
year.  The  results  are  verj  satisfactory  and  a  dividend  of  8 
per  cent.  h;i<l  been  distributed,  in  the  following  table  are 
shown  the  gross  and  net  profits  and  expenditure  foi  the  last 
four  years  :  — 

1910.      1911.      1912.      1918. 
£  £  £  £ 

Gross   profits     30,889    42,167    50,667    90,656 

Expenses  6,056    13,011    14,778    42,611 

Net   profits        

Depreciation     

Actual  gross  profits    ... 

The  reserve  fund  was  at  the  end  of  1912  increased  from 
£19,444  to  £23,667.  When  the  capital  was  extended,  there  was 
at  the  same  time  undertaken  a  financial  reconstruction  of  the 
company,  which  consisted  in  the  withdrawal  of  the  preference 
eharcs  and  the  founder  shares.  All  shares  were  instead  placed 
on  equal  terms  as  regards  dividends,  and  the  reserve  fund  dis- 
appeared in  connection  with  this  operation.  The,  new  capital 
was  subscribed  at  20  per  cent,  above  par,  and  the  amount  of 
this  premium  enable  the  company  to  establish  a  new  reserve, 
fund,  amounting  to  £53,333,  which  has  now  been  increased  to 
£58,889.  In  the  following  table  are  shown  the  turnover  and 
other  matters  for  the  last  three  years :  — 


Turnover  

Value  of  goods  exported    

Number  of  orders  per  31/12/1913 
Electrical  machines  delivered: 

Number  

Capacity  i'"1  kilowatts       

Number  of  workmen  employed  ... 

The  difference  in  the  turnover  between  1912  and  1913  is  very 
high  and  the  exports  are  now  four  times  as  much  as  in  the 
said  year.  In  the  report  it  is  stated  that  the  demand  for 
electrical  goods  during  1913  has  been  very  strong,  which  has 
had  a  favourable  effect  on  the  prices.  During  1914  the  home 
market  has  shown  no  sign  of  depression,  while  the  orders  from 
abroad  have  decreased  in  number.  The  prospects  for  this  year 
are  on  the  whole  satisfactory.  The  number  of  orders  in  hand 
has  risen  very  considerably,  but  some  of  them  are  not  to  be 
executed  before  1915.  As  regards  the  orders  for  large  electrical 
plants  there  are  now  three  generators  with  a  capacity  of  10,000 
h.p.  each,  which  are  to  be  delivered  to  the  "  Alfkarleby  "  power 
stations  in  Sweden.  The  first  generator  to  the  Porjus  power 
station  of  the  State  Railways  was  delivered  in  December,  1913 
From  the  Norwegian  Hydro-Electrical  Co.  has  been  obtained 
an  order  for  six  generators  of  20,000  h.p.  each  for  Rjukan  IT., 
and  for  two  generators  of  11,000  h.p.  each,  which  are  to  be 
installed  at  the  Svaeljfas  power  station.  In  Japan  the  company 
has  secured  an  order  for  six  generators  with  a  total  capacitv  of 
16,000  h.p.  for  the  Sagami  power  station,  and  some  large  orders 
from  Portugal  and  Canada  have  also  been  obtained.  The 
Domnasfoets  Ironworks  have  placed  an  order  with  the  com- 
pany for  electrical  plant  and  machinery  for  a  rolling  mill  of 
9.200  h.p.  capacity,  which  is  going  to  he  electrified.  Further, 
the  company  has  got  an  order  for  four  electric  motors  of 
1.600  h.p.  each  for  the  Holsta  Paper  Mill  in  Sweden.  The 
electrification  of  the  Saltsjo  Railway,  near  Stockholm,  has  now 
been  completed  and  the  electric  plant  is  working  very  satis- 
factorily. The  transmission  and  conducting  lines  for  the  rail- 
way from  Kiiruna  to  Riksgranen  in  North  Sweden  are  nearly 
completed,  and  the  electrical  locomotives  for  same  are  also 
approaching  completion,  so  that  the  whole  line  will  be  operated 
electrically  in  the  course  of  this  year.  The  A  S.E.A.  has  several 
subsidiary  companies,  of  which  the  Swedish  Company,  the 
A.B.  Skandinavika  Elektricitetsverk  is  the  most  important. 
In  Norway  the  A. S.E.A.  and  the  Elektrisk  Bureau  of'Kris- 
tiania,  have  formed  a  new  company  under  the  name  of  the 
A.S.  Norsk  Motor  and  Dynamofabrik  with  a  capital  of  £55,600. 
The  factory  buildings  at  Hasle,  near  Kristiama,  are.  now  under 
construction.  The  Danish  branch  has  been  turned  into  a  new 
company  with  a  capital  of  £5.555.  The  A  S.E.A.  has  also  sub- 
sidiary companies  in  Finland,  Spain  and  England,  and  has 
now  also  opened  branch  offices  at  St.  Petersburg.  All  the 
foreign  companies  are  ordinary  trading  concerns  with  the 
exception  of  the  Norwegian  company,  which  is  a  manufac- 
turing concern. 

Last  year  it  was  reported  that  the  A. S.E.A.  would  very 
likelv  find  a  dangerous  competitor  in  the  German  A. E.G..  which 
had  the  intention  of  erecting  a  large  branch  factory  at  Malmo. 
The  necessary  sites  were,  acquired  at  Malrao  by  the  A. E.G., 
but  so  far  no' further  steps  have  been  taken  in  order  to  realise 
the  proiect.  In  regard  to" competition,  the  A. S.E.A.  has  always 
pursued  the  policy  of  keeping  its  hands  free,  and  has  conse- 
quently made  no  agreements  with  the  large  foreign  electrical 
companies  in  regard  to  the  fixing  of  prices  and  the  division  of 


licj  of  fr> <■  competition 
everywhere     The  compel  took  up  the  manufacture 

ol  eleoti  i  i  and  hi  atii 

fcuri     have  dow  bi  en  pu<  upon  toe  markel  and  si 
Ihvihii.     i  rman  gooaa  whitffa 

prei \\   wen  dominating  I 


Rangoon  Electric  Tramway  and  Supply  Co.,  Ltd. 

Tin;  direotoi  \'  report  for  th  I  thai  in  aider  to 

meet  the  growing  expansion  of  the  bu  in    i  il  be    been  found 
ditiona]  funds;   the  board  beve  created 
£300,000  five  per  pent    second   mortgage  debenture 
which  an  issue  of   6100,000  was  made  in  November  hist  and 
fully  subscribed.    The  balance  of  the  u<  debenture 

shirk  will  be  issued  as  and  when  required.  The  cars  travelled 
1,199,760  miles,  an  increase  of  37,475  miles,  and  carried 
11,427, 556  passengers,  an  increase  of  794,228;  the  total  receipts 
being  Rs.  9.41,935,  an  increase  of  Rs.  51,613  or  5.79  per  cent. 

Towards  the  end  of  the  year  the  directors  commenced  a  service  of  motor 
omnibuses,  which  in  addition  to  acting  as  feeders  to  the  tramways,  will  also, 
it  is  hoped,  supply  a  want  for  transport  of  a  more  elastic  nature  than  the 
tramway  service.  It  would  be  premature  to  say  what  the  financial  result  of 
motor  omnibuses  will  be.  They  bid  fair  to  supply  a  want,  but  the  expense* 
of  operation  have  yet  to  be  ascertained. 

In  the  .private  lighting  and  power  department,  the  gross  receipts  for  current 
supplied  of  all  descriptions  amounted  to  Rs.  5.77,035  as  compared  with  Rs. 
4  80,232  in  1912,  an  increase  of  20.16  per  cent.;  the  working  expenses  were 
42.16  per  cent,  of  the  receipts,  as  against  45.10  per  cent,  for  the  previous  year. 

The  gross  receipts  of  the  house  wiring  and  supply  department  amounted  to 
Ks.  1.20,828  as  compared  with  Rs.  1.64,571  in  1912,  the  profit  realised  being 
Rs.  22,478  as  compared  with  Rs.  33,161  in  1912.  Although  the  profit  is  less 
than  for  the  previous  year,  the  department  continues  to  carry  out  efficiently 
the  objects  for  which  it  was  originally  founded. 

A  continuation  of  settled  economic  conditions  of  trade  in  Burma,  upon  which 
the  success  of  this  company  so  largely  depends,  has  again  resulted  in  the 
directors  being  able  to  present  a  satisfactory  report  to  the  shareholders. 

The  gross  profits  for  the  year  were  £60,710.  Interest  on  de- 
benture stocks  absorbs  £9,107,  provision  for  redemption  of  4J 
per  cent,  debenture  stock  £5,875,  depreciation  on  sundry  assets 
in  Rangoon  £1,024,  transfer  to  reserve  for  renewals  account 
£12,500,  transfer  to  special  reserve  for  cables,  etc.  £2,000, 
income  tax,  balance  of,  £471,  fees  for  directors,  managing 
director,  and  trustees  and  expenses  in  London  £2,540,  expenses 
of  5  per  cent,  debenture  issue,,  proportion  written  of,  £1,405. 
The  net  profit  is  £25,924,  plus  £751  brought  forward.  Prefer- 
ence dividend  absorbs  £15,000,  and  a  dividend  on  the  ordinary 
shares  of  6  per  cent,  for  the  year  is  recommended,  leaving 
£1,055  to  be  carried  forward.  During  the  eight  years  of  the 
company's  existence,  the  total  dividend  paid  upon  the  ordinary 
share  capital  has  amounted  to  22£  per  cent.,  being  an  average 
return  of  2.81  per  cent,  per  annum  to  the  holders  of  ordinary 
shares. 

The  annual  meeting  was  held  on  May  6th  at  3,  Great  Win- 
chester Street,  E.C.,  Mr.  Frank  Tobin  presiding. 

The  Chairman  said  that  the  future  redemption  of  4}  deben- 
ture stock  would  probably  proceed  more  rapidly,  and  it  was 
important  to  bear  that  in  mind  because,  as  that  stock  was 
wiped  out,  the  position  of  the  recently  issued  5  per  cent,  second 
mortgage  debenture  stock  would  steadily  improve.  He  hoped 
that  the  issue  of  £100,000  made  last  autumn  would  supply  their 
needs  as  regarded  capital  expenditure  for  the  next  two  years. 
The  profits  last  year  were  the  largest  they  had  yet  made,  and 
they  had  been  attained  with  the  accompaniment  of  increased 
economy.  With  regard  to  their  industrial  progress  during  the 
past  twelve  months,  that  had  been  mainly  in  that  branch  of 
the  business  which  dealt  with  the  supply  of  light  and  power. 
The  tramways  had  done  very  well  and  had  given  them  in- 
creased earnings,  but  they  still  stood  at  the  same  25  miles  of 
track  as  originally,  and  any  increase  in  that  part  of  their 
business  could  only  be  moderate.  It  had  done  better  last  year 
than  in  1912;  it  had  earned  more,  and  it  was  very  satisfactory 
to  know  that  the  board  had  succeeded  in  their  aim  of  working 
the  tramways  for  50  per  cent,  of  the  gross  takings.  For  1913, 
he  was  glad  to  say,  they  had  been  able  to  keep  just  within 
those  figures.  As  regarded  the  light  and  power  business,  the 
increase  last  year  had  been  very  considerable,  and  he  thought 
they  might  fairly  confidently  hope  that  there,  would  be  a  con- 
tinuance of  the  demand  for  an  increased  snpnly  of  light  and 
power.  It  was  chiefly  the  development  of  that  part  of  the 
business  that  had  led"  to  their  issuing  further  capital.  They 
were  spending  a  considerable  amount  at  the  power  house,  for, 
although  they  had  sufficient  power  for  what  they  were  supply- 
ing now,  the  business  was  growing  all  the  time.  Rangoon 
relied  upon  the  company  to  supply  the  city  with  all  the  electric 
light  and  nower  it  needed,  and  the  board  could  not  afford  to 
taKe  any  risk  of  breakdown— they  had  to  keep  a  larger  margin 
in  reserve  than  was  necessary  in  the  case  of  a  company  working 
in  England.  The  board  felt  justified  in  recommending  a  divi- 
dent  of  6  per  cent,  on  the  ordinary  shares;  this  was  the  first 
year  they  had  been  able  to  declare  such  a  large  dividend.  In 
conclusion,  the  Chairman  paid  a  tribute  to  the  staff  in  India 
for  the  zeal  and  ability  with  which  they  served  the  interests 
of  the  company. 

Sir  Frederick  Fryer,  K.C.S.I.,  seconded  the  motion,  which 
was  carried  without  discussion. 


Lima  Light,  Power  and  Tramways  Co.— The  report 

shows  a  net  profit  of  £p99,597.    The  total  dividend  for  the  year  is 
4}  per  cent.,  and  there  is  carried  forward  £pl64. 
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Eastern  Telegraph  Co.,  Ltd. 

The  annual  meeting  was  held  on  May  13th  at  Eleetra  House, 
E.C.,  Sir  J.  Wolfe  Bakry,  K.C.B.,  presiding. 

In  moving  the  adoption  of  the  report  (Elec.  Rev.,  p.  793), 
the  Chairman  said  that  the  gross  revenue  for  tin  year  amounted 
to  £1,462,800,  a  decrease  of  £37,200.  The  falling  oil  in  the 
message  receipts  appeared  to  be  fairly  general,  but  the  largest 
decline  was  shown  in  the  receipts  from  the  Indian  joint  purse, 
which  were  about  £18,0001688  than  in  1912.  Time  were  smaller 
decreases  in  most  of  the  other  branches  of  the  traffic,  but  he 
was  pleased  to  notice  a  slight  increase  in  the  receipts  from 
South  Africa.  When  comparing  the  revenue  for  the  two  years 
they  must  remember  that  the  revenue  for  1912  was  the  largest 
ever  received  by  the  company.  Considerable  reductions  had 
recently  been  made  in  certain  of  the  telegraphic  rates,  some  "1 
which  came  into  operation  on  1st  September  last,  and  conse- 
quently affected  the  revenue  for  the  year,  as  up  to'  the  date  of 
the  accounts  the  traffic  had  not  been  materially  stimulated  by 
the  reduced  rates.  The  principal  reductions  then  made  were  as 
follows:  Between  Great  Britain  and  Hong  Kong,  China  and 
Philippines  from  4s.  5d.  per  word  to  3s.  6d.  per  word;  between 
Great  Britain  and  Japan  from  4s.  lOd.  per  word  to  3s.  lid.  per 
word;  between  Great  Britain  and  Straits  Settlements  from 
3s.  6d.  per  word  to  is.  lid.  per  word;  between  Great  Britain 
and  Dutch  East  Indies  from  4s.  per  word  to  3s.  7d.  per  word. 
A  further  reduction  in  the  tariff  between  Europe  and  India, 
Burma  and  Ceylon  had  been  made  from  2s.  per  word  to  Is.  8d. 
per  word,  which  came  into  force  as  from  the  1st  instant.  All 
these  reductions  might  have  a  considerable  effect  on  the  receipts 
and  expenditure  in  the  current  year,  and  it  was  to  be  hoped 
that  the  volume  of  additional  traffic  would  be  increased  by 
reason  of  the  lower  tariffs.  Additional  facilities  had  also  been 
given  to  the  public  by  extending  the  acceptance  of  "  week-end  " 
telegrams  to  various  parts  of  the  world.  By  arrangement  with 
the  other  administrations  interested,  these  telegrams  were 
delivered  on  Tuesday  morning,  but  so  far  as  they  were  con- 
cerned they  would  be  glad  to  see  the  privilege  "still  further 
extended  by  delivering  these  messages  on  Monday  morning. 
The. total  expenses  for  the  year  amounted  in  round  numbers 
to  £685,200,  an  increase  of  £23,000.  If.  however,  they  deducted 
the  special  expenditure  in  respect  of  interest  on  temporary 
loans,  amounting  to  £10,600,  necessitated  by  the  large  <  xpendi- 
ture  on  account  of  important  renewals  and  for  new  cables  be- 
tween Suez,  Aden  and  Colombo,  the  increa.se  in  the  ordinary 
working  expenses  for  the  whole  year  was  only  £12,400.  The 
expenses  in  London  showed  an  increase  of  £1,500,  while  the 
working  expenses  at  stations  had  increased  to  the  extent  of 
£■25.400,  of  which  £23,614  was  due  to  salaries  and  wages,  and 
was  consequent  upon  a  considerable  but  necessary  augmenta- 
tion in  the  number  of  the  staff,  to  annual  promotions,  and  to 
improved  conditions  in  connection  with  Sunday  duty  and  over- 
time. The  expenses  attending  maintenance  of  cables  were, 
however,  £14,975  less  this  year  than  they  were  in  1912,  this 
being  due  to  the  fact  that  the  credits  to  this  account  in  res- 
pect of  the  charter  of  their  ships,  etc.,  were  considerably  in 
excess  of  the  corresponding  credits  in  1912.  The  net  result  of 
the  year's  working  was  that,  while  maintaining  their  usual 
dividend  and  bonus,  together  equal  to  7  per  cent,  on  the  ordin- 
ary stock,  they  were  able  to  make  a  substantial  contribution  of 
£330,000  to  the  general  reserve  fund.  That  fund  had  been 
charged  with  £439,761  in  respect  of  the  new  cables  between 
Suez.  Aden  and  Colombo,  combined  with  extensive  renewals 
of  cables  in  the  Red  Sea  and  Indian  Ocean,  and  further  expen- 
diture in  respect  of  the  new  cables  had  been  incurred  to  the 
extent  of  £17:;. 026,  which  would  be  charged  to  the  fund,  as 
and  when  they  were  able  to  clear  of!  the  liability  in  respect 
thereof,  without,  they  hoped,  realising  any  of  their  reserve  fund 
in\e,stments  for  the  purpose.  It  was  considered  expedient  to 
vary  some  of  the  investments  held  in  respect  of  reserve  funds, 
and  the  realised  loss  incurred  on  the  securities  sold  had  been 
charged  against  the  general  reserve  fund,  leaving  the  fund 
£325,000  mtact  as  a  provision  on  account  of  investment  fluc- 
tuation-. The  operation  had  resulted  in  a  slightly  improved 
return  on  the  rt-investment  of  the  proceeds  of  the  sale.  On 
valuing  their  securities  as  at  the  date  of  the  accounts,  they 
ascertained  that  the  approximate  depreciation  was  still  slightly 
in  excess  of  the  above  mentioned  amount  of  £325,000.  There 
had  been  a  considerable  improvement  in  the  total  value  of  the 
securities  since  that  date,  but  they  thought  it  was  advisable  to 
leave  the  amount  of  this  provision  undisturbed.  During  the 
last  30  years  they  had  charged  against  reserve  fund  for  new 
(able-,  alone  no  less  a  sum  than  £4,246,006,  and  the  only  addi- 
tion to  capita]  expenditure  i  a  this  account  during  the 
j"  Mod  had  been  £540,595.  The  total  amount  charged  against 
rye  fund,  including  new  cables,  renewals  ol  i       abli    . 

■    on  ac mi  of  invi    tment  fluctuations,  and 

other  special  expenditure,   was   £5.837,20^,   and   the   baJ 
i<  maining  in  the  general  reserve  fund  a!  31si  December  last  was 
and  the  t<  ■  '    on   thi    balance 

sheet  aggregated   £2,258,655,  apart  from  the  special  fund  set 
provision  on  account  of  investmi  nt  fluctuations.    Not 
only  were  these  figures  interesting  and  instructive,  bul 

enabled   tl ii  fully   what  an    important   bearing   this 

practice  must  have  had  ui>on  the  satisfactory  financial  po 
of   the   company.      It   also   showed    that    they    were   constantly 
endeavouring    to     improve     |  ,     and     attain     ei 

ty  against  interruption,  not  only  in  tin  but 

m  1 1  Mir,  by  establish!]  a od  at 

tiiic   bringing  fresh   pla  rajpbic 


communication  with  their  main  lines,  such  as,  for  instance, 
they  had  lately  done  with  Colombo.  They  believed  this  policy, 
which  had  been  so  consistently  followed  for  so  many  years,  to 

be  in  the  c mon  interest  of  all  concerned,  and  while  securing 

not  only  a  fair  but  a  regular  return  to  the  stockholders  on  their 
investment,  it  enabled  them  to  fulfil  their  obligations  as  public 
servants  by  offering  greater  facilities  and  reducing  rates  when- 
ever it  was  reasonably  possible  to  do  so.  Although  it  did  not 
invariably  follow  that  a  reduction  in  the  rate  created  more 
traffic,  they  always  endeavoured  to  lower  their  tariffs  if  it  were 
not  considered  likely  to  cause  a  very  serious  reduction  in  their 
revenue.  It  must  always  be  borne  in  mind  that  whenever  a 
reduction  of  rates  did  produce  an  increase  in  the  volume  of 
traffic,  this  invariably  brought  in  its  train  an  increase  in  work- 
ing expenses. 

Sir  John  Denison-Pender,  K.C.M.G.,  seconded  the  resolu- 
tion and  the  report  was  adopted  without  discussion. 


Calender's  Cable  and  Construction  Co.,  Ltd. 

Sir  J.  F.  Fortescue  Flannery,  M.P.   (Chairman)  presided  on 
Maj    14th,  at  Hamilton  House,  over  the  annual  meeting. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Elec.  Rev.,  p.  793),  said  that  in  the.  years  1912  and  1913  there 
had  been  a  history  of  abounding  commercial  prosperity 
throughout  the  whole  civilised  world.  He  did  not  think  that 
history  recorded  a  time  of  greater  commercial  and  manufac- 
turing activity.  During  both  these  years  their  company,  by 
reason  of  its  highly-organised  system  of  management,  had  been 
able  to  obtain  its  full  share  (some  people  said  more  than  its 
full  share)  of  business  more  or  less  profitable.  Not  only  in 
regard  to  the  large  number  of  small  orders,  which  represented 
the  bread  and  butter  of  a  trade  like  theirs  in  quiet  times,  but 
also  as  regarded  some  big  orders,  although  not  so  many  as  in 
former  years  relatively,  the  company  had  been  successful;  and 
at  home,  in  the  Dominions  and  abroad,  due  to  the  activity  of 
their  management,  coupled  with  prosperity  amongst  their  cus- 
tomers, they  had  done,  as  they  considered,  a  very  satisfactory 
year's  trading.  There  were  perhaps  advances  owing  to  the 
use  of  electricity  greater  than  had  been  made  in  any  other 
department  of  science,  and  these  had  not  been  neglected  by 
the  professional  officers  of  the  company,  and  they  had  kept 
themselves,  they  believed,  in  the  front  rank  of  scientific  as 
well  as  commercial  progress.  In  1912  they  had  a  record  as 
regarded  the  profitable  results  of  their  trading.  They  had  a 
balance  of  £97,000  to  then-  credit,  and  in  1913  they  had  a 
balance  of  £91,000.  Electricity,  as  he  had  said,  had  developed, 
and  possibly  the  developments  in  mines  and  factories  and  rail- 
ways, in  general  traction,  telegraphs  and  telephones,  had  been 
as  widespread  as  in  any  previous  year.  It  was  in  regard  to 
ti  lephones  that  they  might  claim  to  have  made  some  very 
special  successes  in  the  course  of  their  work.  Especially  they 
had  been  successful  in  their  relations  with  the  General  Post 
Office,  who  had  taken  over  the  telephone  service — not  always 
to  the  praise  and  kindly  words  of  those  who  used  it.  But  they 
believed  that  the  deficiencies  in  the  use.  were  likely  to  dis- 
appear in  the  very  near  future,  and  certainly  as  regarded  the 
apparatus  with  which  they  were  concerned,  which,  indeed, 
would  spread  over  a  very  large  area  of  England,  the  company 
was  doing  its  best  to  second  the  efforts  of  the  Post  Office  and 
to  deliver  the  very  best  possible,  material  in  the  shortest  pos- 
sible time.  In  order  to  fulfil  the  contract  with  the  Post  Office, 
and  for  other  purposes,  they  had  laid  down  some  special  plant, 
both  at  Erith  and  Leigh,  and  as  an  illustration  of  the  thrifty 
character  of  the  board  he  might  mention  that  the  cost  of  the 
plant  had  been  largely  paid  for  out  of  revenue.  They  had  not 
been  content  with  a  prosperous  year,  but  they  were  making 
their  arrangements  in  advance  for  the  lean  years  which  almost 
certainly  must  come,  and  they  had  taken  the  opportunity  of 
revising  and  extending  their  agencies  throughout  tin 
He  ventured  to  say  that  there  were  few  large  towns  in  the 
United  Kingdom,  few  in  the  Dominion,  and  practically  no 
civilised  country  abroad  where  there  was  not  at  the  present 
moment,  or  would  be  in  the  near  future.,  a  resident  skilled 
representative  of  Callender's  Cable  Co.  ready  to  do  business 
on  their  behalf.  As  regarded  the  Anchor  ('able  Co.,  with 
which  they  were  interested,  he  was  aide  to  report  a  p 
very  satisfactory  progress.  They  had  seen  the  dividend 
declared  by  the  company,  and  he  might  add  thai  thi  n 
very  considerable  surplus  not  being  distributed,  but  which  was 
being  laid  up  by  way  of  revenue  for  the  future  sai< 
advantage  of  the  li;o  i  lioldciv.  The  maintenance  of  all  their 
buildings  and  plant  bad  been,  as  usual,  paid  for  out  of  revenue. 

The\  mighl  perhaps,  with  the  sanction  of  the  auditors,  have 
treated  some  of  tl"  e  expenses  differently,  but  thej  had 
thought  ii  betti  r  to  charge  them  against  revenue.  Large  por- 
tions of  the  capital  were  invested  in  electrical  undei 
who  were  customers  of  the  company,  and  he  was  able  to 
assure  them  that  the1  whole  of  these  investments  -■ 
only  sale  ami  satisfactory,  but  were  in  tin  judgment  of  the 
directors  in  a  verj  improving  condition.    The  Chairman  pro- 

to   deal   with    the    figures    in   the  balance    gh 
pointed  out  that  nothing  was  put  down  for  goodwill  or  patents, 
although  thej  held  patents  which  th  ery  valu- 

able.     '1     I  ili     items    be   said,  diil   not   call  for  ail 

mi  iii  exa  pi    thai    thej     b<     ed   the  activity  of  the  i 
I   the  available  funds  v 
used    in    i  that    with 
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£91,746  brought  to  from  L912  they  bad  an  available  bal 

.-I  Llf")(i,(KHi,  and  iilifi  paying  a  dividend  of  in  pei  ihare  and 
a  bonus  of  5s.  per  snare  thej  oarried  forwaxa  6124,0  I  to 
next  j .'.'ii  s  account. 

Mr.  I''.  Thompson  pointed  out  thai,  the  depreciati 
worked  out,  at  ■.';  per  cent/,  which  Beamed  wry  small,  lin 
asked  whether  1 1 .. ■  ralue  put  b3  the  managing  director  on 
the  shares  bald  by  the  company  was  a  realisable  value  or 
merely  an  estimated  value,  and  also  remarked  that  lie  under- 
stood^ the  contingent  liability  in  regard  to  the  Uxbridge  and 
District  Electrio  Supply  Oo.  was  to  bave  been  taken  ovea  bj 
the  Trust  Co. 

Mr.  Cm.i.ioit  eve  fed  thai  ii"  e  profitable  years  might  lie 
a  suitable  time  to  establi  ih  a  fund  for  the  redemption  of  the 
o  mpany'a  debenture 

Mr.  Stewart  Bads  congratulated  the  directors  on  the  suc- 
cess of  the  business  and  on  whal  be  consid  red  a  clean  balance 
sheet. 

Mr.  T.  Callendkr  (Managing  Director),  in  seconding  the 
motion  for  tho  adoption  of  the  report,,  said  the  feature  of  last 
vein's  trading  had  1m<  n  the  steady  increase  of  their  trade  with 
their  old  customers!  There  bad  not  been  any  wonderful 
development  in  the  outlook  of  flu  electrical  trade,  but  through- 
out the  whole  gamut  of  their  customers  they  had  found  a 
steady  increase  in  their  requirements  from  the  company, 
which,  they  would  agree,  was  the  most  satisfactory  kind  of 
business  any  company  could  obtain.  During  the  present  year 
so  far  as  they  had  gone  that  same  quiet,  steady  increase  had 
kept  on  and  they  wore  doing  at  the  present  time  a  healthy, 
quiet  increasing  business  of  the  best  possible  kind — much  of 
it  with  their  old  and  valued  friends.  The  feeling  that  a  con- 
siderable slump  was  taking  place  in  the  industry  throughout 
the,  country  had  not,  fortunately,  come  their  way.  His  friends 
in  the  North  of  England  and  Scotland  had  told  him  that  they 
had  experienced  a  falling  off  in  their  trade,  but  so  far  as  their 
company  was  concerned  it  bad  not  yet  reached  them.  They 
had  a  large  amount  of  business  in  hand  and  in  prospect,  and 
so  far  as  they  could  forecast  at  present  the  year  would  be 
a  satisfactory  one.  It  had,  however,  been  necessary  in  order 
to  hold  their  position  to  spend  a  lot  of  money  in  ways  which 
did  not  appear  in  the  balance  sheet  or  in  the  list  of  the 
reserves  they  made.  They  had  put  up  research  laboratories 
at  their  factory  and  they  had  put  an  immense  amount  of 
work  in  which  did  not  appear  outside,  but  it  had  put  them  in 
the  forefront  of  electrical  manufacturers,  not  only  of  this 
country  but  of  the  world.  They  would  reap  sooner  or  later 
the  fruit  of  that  expenditure,  which  had  been  considerable 
and  had  meant  much  worry  to  those  at  the  head  of  affairs. 
The  increasing  requirements  for  electricity  in  mills  and  fac- 
tories and  mines  should  mean  good  business  to  them,  and  if 
heating  by  electricity,  of  which  they  had  heard  so  much  in 
Mr.  Merz's  report  to  the  City  of  London,  came  along  they 
would  receive  a  very  large  accession  to  the  already  large 
business  they  had.  Perhaps  the  only  department  which  had 
not  been  altogether  satisfactory  was  the  engineering  depart- 
ment, for  in  that  they  had  been  harassed  a  good  deal  by 
labour  troubles.  Fortunately  their  own  men  were  fairly  loyal 
to  them,  but  the  unrest  and  uncertainty  which  at  present 
existed  in  the  engineering  trade  was  causing  them,  and  others 
similarly  situated  to  themselves,  the  greatest  of  anxiety  and 
had  upset  many  of  the  calculations  they  had  made  and  stopped 
much  of  the  advance  in  business  which  would  otherwise  take 
place.  Only  recently  a  new  branch  which  promised  exceed- 
ingly well,  but  which  was  mainly  an  engineering  branch, 
came  to  them.  They  had  to  all  intents  and  purposes  decided 
to  extend  the  factory  and  go  in  for  extending  the  business  in 
this  new  direction,  but  in  view  of  what  had  occurred  they  re- 
considered the  matter  and  decided  to  shut  it  down.  That 
was  a  trade  which  would  have  given  employment  to  200  or 
300  men  at  any  rate,  and  which  for  the  present  had  entirely 
gone  and  would  probably  not  take  place  in  this  country  at  all. 
It  seemed  a  pity  that  this  should  be  so,  but  with  the  present 
unrest  they  were  bound  to  turn  new  business  down  and  wait 
until  sanity  once  more  returned  to  their  great  trade  unions. 
The  importance  of  their  telephone  department  could  not  be 
over-estimated  because  they  were  one  of  the  firms  who  had 
been  selected  by  the  Government  to  give  effect  to  their  pro- 
posals for  putting  the  telephone  house  in  order.  There  was 
no  doubt  that  a  vast  amount  of  money  would  be  spent  in 
the  next  few  years  by  the  Government  in  increasing  the 
facility  necessary  for  subscribers  to  the  telephone,  and  large 
amounts  of  cable  had  already  been  ordered  and  were  being 
put  underground,  and  their  company  had  received  no  insignifi- 
cant part  of  these  orders.  In  fact  the  Post  Office  had  placed 
in  their  hands  the  work  in  the  area  south  of  the  Wash  to 
Cardigan  Bay.  Most  of  the  work  in  the  south  of  England 
had  been  left  in  their  hands.  It  had  not  yet  brought  any 
large  contracts,  but  it  had  brought  a  large  amount  of  work 
and  anxiety,  as  owing  to  the  special  nature  of  telephone  engi- 
neering there  was  not  a  reserve  of  men  who  could  be  drawn 
upon  to  carry  out  an  indefinite  number  of  contracts.  They 
had  therefore  been  forced  to  supplement  the  staff  already  in 
their  service  by  new  men  whom  they  had  had  to  train,  which 
meant  heavy  expenditure,  but  they  had  got  together  a  staff 
and  equipment  to  enahle  them  to  do  work  second  to  none  in 
the  United  Kingdom.  Their  subsidiary  companies  were  pro- 
gressing well.  Most  of  these  companies  were,  at  present  under 
development,  and  it  would  not  be  possible  for  them  to  dis- 
pose of  the  shares  unless  they  made  some  quite  exceptional 
arrangement.    These  shares  were  the  shares  they  had  to  take 


to  make  theii  bu  iness.    it  I  the  expenditure  i 

in    any    Company    of    that,   kind    wb 

oontracts  in  a  n  new  indu  itry, 

them  much   more"  than   tl  a  the 

hnl.'in  I  hey    had   ■'do  inly    pro  .  M>  d   l.o,  meet 

any  depreciation,  and  be   was  convinced  thai,  the  nun  \>*t 
down  in  the  bala  f  all 

the  circumstances  oi   th  SVith  regard  to  tb< 

ol  depreciation,  it.  must  no!  be  forgotto  □  that  they  bad  50  i 

nid  and  there  was  no  depreciation  i   to  that, 

hiii ,   on    the.  contrary  ,  thei  ition. 

Looking  at   it  all    round,    'ley    thought    the    amount,    they   had 

devoted   to   depreciation    was   ample.     They  could    make  it 
appear  more,   if   they   wished,   and   if   tiny   chargi 
renewals    account    and    put    it.    to    capital,    writing    it    off 
afterwards.    It  was  never  intended  that  the  Trust  Co.  should 

take   over    the    liability     whieh    stood    on    thai 
regard  to  1  xbrid  might  say  that  the  I 

was   doing    very   well    nnd   paying    its    way.      In   conclusion  he 

thought  the  outlook  was  quite  satisfactory. 

The  motion  for  the,  adoption  of  the  report  was  then  carried 
and  the  Chairman  was  re-elected  a 


Potteries  Electric  Traction  Co..  Ltd. 

The  annual  meeting  of  this  company  was  held  on  Monday  at 
Electrical  Federation  Offices,  Kingsway,  Mr.  G.  P.  M. 
Corn wallis- West  presiding. 

In  moving  the  adoption  of  the  report  (see  Elec.  Rev.,  p. 
833),  the  Chairman  said  the  result  of  the  year's  trading 
might  be  considered  satisfactory,  for  while  maintaining  the 
same  dividend  as  last  year  they  were  able  to  6et  aside  to 
renewals  account  £3,000  more  than  in  the  previous  year. 
The  capital  expenditure  during  the  year  was  £3, 774.  Some 
of  that  had  been  spent  in  improvements  on  the  tramway 
track,  but  by  far  the  greater  part  had  been  expended  on  the 
purchase  of  motor  omnibuses  and  further  expenditure  under 
that  head  would  be  necessary  during  the  coming  year;  in 
fact  they  had  already  ordered  six  more  'buses.  They  were 
obliged  to  do  it  in  order  to  cope  with  the  traffic  which  was 
being  developed  in  the  district.  The  total  capital  expenditure 
amounted  at  the  end  of  the  year  to  £791,326,  whilst  the  issued 
share  and  debenture  capital  amounted  to  £735,000  only.  The 
excess  of  expenditure  over  issued  capital  had  been  met  out  of  the 
company's  internal  reserve  funds  and  other  resources.  Further 
capital  expenditure  would  be  necessary  for  doubling  certain 
portions  of  the  lines,  extending  loops  and  for  the  purchase  of 
new  rolling  stock ;  but  it  would  depend  upon  whether  the 
negotiations  which  were  now  proceeding  with  the  local 
authorities  for  the,  extension  of  their  tenure  were  catried 
through  satisfactorily.  The  estimate  of  further  capital  expendi- 
ture which  they  had  in  their  minds  was  at  least  £35,000.  They 
would  have  to  consider  ways  and  means  to  raise  that.  The 
only  way  in  which  they  could  raise  it  would  be  by  some  form 
of  mortgage  debenture,  but  it  would  not  be  worth  while  for 
them  to  raise  the  money  unless  the  extension  of  tenure 
granted  by  the  local  authorities  was  for  such  a  period  that 
they  could  see  their  way  clear  to  create  a  sinking  fund  which 
would  pay  off  the  necessary  fresh  issue  of  debentures  and 
at  the  same  time  if  any  consent  had  to  be  got  from  the 
debenture  holders,  to  provide  a  sinking  fund  for  the  existing 
debentures.  It  was  hardly  necessary  for  him  to  point  out 
that  should  that  be  done  it  would  be  ultimately  for  the  benefit 
of  the  ordinary  and  preference  shareholders.  He  was  quite 
certain  that  the  new  capital  would  be  able  to  earn  the  interest 
upon  it,  especially  as  they  had  got  the  motor  omnibuses, 
which,  as  far  as  he  was  able  to  judge,  seemed  to  be  a  most 
healthy  part  of  the  company's  property.  If  any  sinking  fund 
were  created  for  the  debentures  they  would  become  auto- 
matically extinguished  at  the  end  of  a  certain  period  and 
instead  of  the  company's  existing  assets  being  used  in  the 
event  of  purchase  by  the  local  authority  in  years  to  come  to 
pay  for  the  existing  debentures,  the  amount  would  naturally 
go  to  the  benefit  of  the  preference  and  ordinary  shareholders. 
That,  he.  thought,  was  an  important  point  for  the  share- 
holders to  consider,  because  at  the  present  time  there  was 
no  sinking  fund  for  the  debentures.  The  traffic  receipts  showed 
the  substantial  increase  of  £9,000.  and  there  was  a  small  in- 
crease from  parcels  and  advertising.  To  some  extent  that 
increase  must  be  discounted  by  the  fact  that  in  the  early 
months  of  1912  they  had  to  deal  with  the  coal  strike  which 
considerably  reduced  the  traffic,  and  therefore  the  increase 
last  year  must  be  considered  somewhat  abnormal  when  com- 
pared with  the  traffic  of  the  preceding  year.  They  would, 
however,  be  pleased  to  hear  that  the  receipts  from  the  tram- 
ways for  the  first  four  months  of  the  current  year  showed  an 
increase  of  over  £500  and  they  had  taken  over  £2.000  during 
that  period  from  motor  'buses.  On  the  other  side  of  the 
account  there  was  an  increase  of  £  1,700  under  the  head  of 
power  and  running  expenses.  Of  that  £1.000  was  accounted 
for  by  increased  wages  to  their  employees,  but  they  were  not 
exceptional  in  showing  an  increased  expenditure  on  that 
account.  Thev  had  to  deplore  a  considerable  increase  in  the 
cost  of  fuel  which  amounted  to  over  40  per  cent,  of  the  total 
amount  expended  under  that  heading  as  compared  with  the 
previous  year,  and  he  was  afraid  there  was  very  little  hope 
of  ever  seeing  a  return  to  the  coal  prices  they  had  been 
accustomed  to  in  the  past.    In  the  administration  and  general 
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expenses  there  was  a  considerable  increase  in  the  item  for 
rates,  which  had  risen  from  £4,386  in  1912,  to  £5,794  last 
year.  That  was  an  item  over  which  they  had  no  control.  The 
increa  rgely  due,  to  the  re-valuation  that  took  place 

but  year  within  the  Stoke  Union.    In  1904  that  portion  of  the 
undertaking  was  valued  at  £3,923,  when  the  gross 
traffic   receipts  were  £90,000.     The   new    valuation    when  the 
gross  traffic  receipts  were  A'100,000  had  been  fixed  at  .£7, -'_">, 
an  increase  of  £3,302;   in  other  words,   although   their  gross 
receipts  were  only   up  by  10  per  cent,    the   valuers  had   in- 
■  1   the   assessment   by    very    nearly  100  per  cent.     They 
had  done  their  best  to  deal  with   the  matter  by  appeals  but 
they  had    not   been  successful  and   the  only  result   they  had 
got  was  a  reduction  from  the  original  valuation  of  £7,801  to 
£74225.      Repairs   and    maintenance   showed    an    increase  of 
£1,100  and  they  could  not  look  forward  to  any  reduction  in 
that  item.     He   explained    to  them    at    the   previous   meeting 
that  the  directors  were  Building  up  a  fund  for  the  renewal 
of  the  track  work.     During  the  year  £5,200  had  been  spent 
upon  that  account,  but  considerable  further  amounts  would 
have  to  be  spent  during  each  of  the.  next  three  of  four  years 
if  the  negotiations  with  the  Council  for  an  extension  of  the 
tenure  were  successful.    In  order  to  provide  for  that,  £15,500 
had  been  set  aside  out  of  the  profits  last  year  to  the  renewal 
account,  which  made  that  fund  £24,168  at  the  commencement 
of  the  year.     In  addition  to  that  the  general  reserve  was  in- 
creased by  £2,000  and  now  stood  at  £23,000.     Referring  to 
the  question  of  motor  omnibuses,  the  Chairman  said  there  had 
been  an  enormous  increase  in  motor-'bus  services  throughout 
the  country,  and   the  Potteries  district  offered   an   attractive 
field   for  such  a  form  of  locomotion.     Ten   years  ago  an  en- 
our  was  made  to  utilise  motor-'buses  as  feeders  to   the 
tram-lines,  but,    owing    to    the    many    difficulties    they    en- 
countered,' chiefly  of  a  mechanical  nature,  the  'buses  did  not 
prove  a  success.    They  were  one  of  the  pioneers  of  the  motor 
omnibus  service  in  this  country  and  the  non-success  was  due 
to  the  faulty  construction  of  the  vehicles  which  they  had  to 
deal  with  at  that  time.    Great  improvements  had  taken  place 
in    the  construction   of  'buses   within    the   last    two  or  three 
years,  and  they  had  reliable  vehicles  which  could  be  worked 
with  success  and  at  a  profit.     To  meet  the  demand  for  such 
traffic   in    their  district   the   directors  last  year  ordered  four 
'buses  of  the   latest  type   and    an   experimental    service  was 
started  last  December."    The  result  of  that  experiment  offered 
such  promise  that  they  had  already  increased  their  fleet  to  12 
'buses,  of  which  six  were  in  work  and  more  would  probably 
bz   required   in    the    near    future.      They   had    had    a  certain 
amount    of    difficulty    in    obtaining    licences    from    the    local 
authorities,    but  he'  had   great    hopes    that   those    difficulties 
would  be  overcome.     The  negotiations  with  the  local  authori- 
ties to  which  he  referred  last  year  were  at  that  time  entirely 
suspended,  but  at  one  of  their  meetings  some  weeks  ago  be 
pointed  out  that  the  company,  as  a  business  concern,  could 
not  possibly  give  improved   services  or  embark  upon   an  ex- 
tensive programme  of  reconstruction  unless  the  directors  had 
the  necessary    money,   and  he   further   pointed   out  that  they 
could  not  possibly  expect  to  raise  the  money  unless  the  time 
for   which    their   tenure   was    extended    was    spread   over    a 
reasonable    number    of    years.      They    were    received     very 
favourably  by  the  Estates  Committee,  and  he  had  hopes  that 
the    negotiations    would    come    to   a   successful    issue,    which 
would  of  course  give  an  increase  of  life  to  the  company.    The 
proposals   were  that    their   tenure   should  be   extended  until 
1940,   which   was   practically  25  years  from  now.     The  com- 
pany  on    it's    part    would    undertake    to    carry   out   certain 
doublings  and  effect  other  improvements  to  the  lines  and  rolling 
stock   and   pay   a   way-leave,   the   amount  of   which  had   not 
yet  been   settled. 

Mr.  J.  Vincent  Kitchener  seconded   the  resolution   which 
was  adopted   vvithout  discussion. 


West  African  Telegraph  Co.,  Ltd. 

THE  annual  meeting  was  held  on  Wednesday  last  week  at 
l'.teetra,  House.  Finsbury  Pavement,  Sir  J.  Denison-Pender, 
K.C.M.G-,  in  the  chair. 

In  moving  the  adoption  of  the  report  (see  Elec.  Rev.,  p.  790) 
the  Chairman  said  he  bail  fust  the  melancholy  duty  of  referring 
to  the  death  of  Mr.  Robert  Kaye  Gray.  Mr.  Gray  had  boon  asso- 
oiated  with  the  company  since  its  inception,  and  his  practical 
knowledge  of  cable  work,  together  with  his  commercial  experi- 
ence made  him  a  most  valuable  director.  He.  was,  moreover,  a. 
man  who  by  hi.-.  ad  kindly  manni  i  endeared  himself 

to  all  with  whom  he  came  into  contact.  '1  bu  \  deeply  deplored 
his  loss.    With  regard  to  the  report,  the  groe  >r  the 

15,915,  as  against  £46,609  for   1912,  or  » 
rease  pf  £688.    The  actual  receipts  I  how- 

howed  a  reduction  of  £1,146,  and  the  receipts  bad  been 
made  up  '  the  additi  t  and  dividends 

on  the  reserve  fund  investments,  while  moneys  on  depi  il 
ire  than  i»  L912.  'I  hoe  increased  re- 
ceipts from  interest  on  reserves  had  made  Dp  to  within  £088 
the  deficiency  on  the  traffic.  As  far  as  expenditure  was  con- 
cerned, exclusive  of  cable  maintenance,  the  total  ordinary 
expenditure  amounted  to  £17,350,  as  against  £17,091,  or  a 
small  increase  of  £260.  There  was  nothing  to  take  exception 
to  in  that  figure.    On  the  contrary,  they  might  congratulate 


themselves  that  the  increase  had  been  so  small.  The  expenses 
attending  the  maintenance  of  cables  however  showed  a  con- 
siderable increase,  due  to  the  somewhat  extensive  repairs  of 
their  St.  Thome-Loanda  cable,  so  that,  adding  the  cost  of 
cable  repairs  together  with  sundry  differences  in  exchange  and 
the  income  lax  payable  abroad,  it  had  cost  them  £5,732  more 
this  last  year  to  work  and  maintain  their  cables.  That  only 
i  niphasised  what  he  had  so  often  said  at  those  general  meet- 
ings warning  the  shareholders  not  to  congratulate  themselves 
on  a  reduction  small  or  large  in  cable  maintenance,  comparing 
one  year's  accounts  with  another.  As  he  had  said,  last  year 
they  were  laced  with  an  expenditure  of  £12,150  against  £6,818 
for  L912,  meaning  an  additional  expenditure  of  about  £5,000. 
Still,  the  result  of  the  year's  working  had  been  satisfactory. 
They  were  making  a  contribution  of  £0,000  to  the  general 
rve  fund  while  maintaining  the  same  dividend  as  in  pre- 
vious years.  Although  the  general  reserve  fund  had  been 
charged  with  £6,600,000  in  respect  of  the  renewal  of  a  portion 
of  the  St.  Thome-Loanda  cable,  the  fund  stood  at  £296,800, 
taking  the  securities  at  cost  price.  Of  course  there  had  been 
a  considerable  depreciation  on  those  securities,  but  all  the 
same  it  was  a  very  fine  reserve  fund  considering  the  capital 
oi  the  company. 

Sir  Henry  0.   Manck  seconded   the  motion  and  the  report 
was  adopted. 


Shanghai  Electric  Construction  Co..  Ltd, 

The  annual  meeting  was  held  on  May  14th  at  Basildon  House, 
E.C.,  Sir  Alfred  Dent,  K.C.M.G.,  in  the  chair. 

The  Chairman,  in  proposing  the  adoption  of  the  report  (see 
Elec.  Rev.,  p.  831),  said  that  it  showed  continuous  progress 
and   development  in  the  undertaking.     The  operating  profit 
was  £37,976  as  compared  with  £27,161.     The  balance  of  net 
profit  available  amounted  to  £36,700  against  £28,000.     The 
reserve  for  renewals  would   amount  to  £27,727.     The  power 
expenses  were  £10,794  against  £13,137  last  year,   a  decrease 
of   £2,342,   owing   to  the  revision  of  the   rates.     They   were 
entitled  to  claim  that  revision  under  clause  10  of  the  original 
power  agreement  after  five  years,  and  they  gave  notice  accord- 
ingly in  1913,  but  the  negotiations  extended  over  the  whole 
year  before  an  arrangement  was  arrived  at  with  the  muni- 
cipal  council.     The,  effective  receipts  showed   an  increase  of 
£12,227,  and  it  was  a  satisfactory  feature  that  of  that  amount 
£10,814,  or  88  per  cent.,  had  been  retained  as  operating  profit. 
That  was  partly  attributable  to  the  reduction  of  the  cost  of 
power  and  to  the  fact  that  the  growth  of  expenses  had  been 
less  in  proportion  to  the  gross  earnings,  notwithstanding  that 
they  bad  run  nearly  137,000  more  car  miles  than  in  the  pre- 
vious year.     The  expense  ratio  to  effective  receipts  had  be  u 
reduced  from  65i  per  cent,   to  58J  per  cent.     That  included 
the  5  per  cent,  royalty  on  the  gross  receipts  which  they  had 
to  pay   the    municipal  council  and    also    the   heavy    loss  on 
exchange.     Those  items)  should  be  excluded  when  comparing 
their  ratio  with  systems  in  other  towns  not  similarly  penalised, 
and  in  that  case  it  would  work  out  at  42  per  cent,   for  1913 
against  17  per  cent,  for  1912.   The  average  expense  ratio  to  gross 
receipts  over  all  the  tramways  in  the,  United  Kingdom  for  1912- 
13  was  said  to  be  62.68.   The  loss  by  depreciation  on  subsidiary 
coinage  during  the  year  was  equal  to  23.19  as  compared  with 
21.55  per  cent,  in  1912,  or  7.64  per  cent,  of  the  share  capital. 
That  showed  a  slight  improvement  per  cent,  in  the  currency 
itself,  which,  he  feared,   would  not  be  continued  in  1914  as 
the   market   was  again   being   flooded  with  copper  coin  from 
the,  native  mints.    That  loss  on  exchange  was  a  new  feature 
since  the  tramway  concession  was  granted  in  1905,  and  it  bad 
cost  them  since  the  service  was  established  over  £100,000.    The 
ratio  to  their  capital  had  increased  from  3.63  per  cent,  in  1909 
to  8.09  per  cent,  in  1913.     In  spite  of  that  serious  handicap 
they  were  able  this  year  to  recommend  a  dividend  of  7  per 
cent,    against  5   per  cent,   for  the  previous  year.     They  had 
also  set  aside  £10,000  to  renewals  account  and  had  written 
£3,001)  off  preliminary  expenses.    The  directors  and  auditors 
Idered  that  the  provision  for  those  two  items  w?as  prudent, 
if   not   uecessary.     On  the  general   question   of   finance  they 
would  notice  that  after  providing  for  a  considerable  sum  on 
capital  expenditure,  the  loan  from  the  bankers  stood  in  the 
balance    sheet    at    £16,000.     It    had   since    been   reduced    to 
£]2,0ti0,  against  which  they  were  expecting  substantial  remit- 
tances from  Shanghai.    There  was.  however,  a  furtle  i  expen- 
diture on  capital  account  in  contemplation  for  which  provision 
would  have  to  be  made  when  the  necessity  arose.     They  had 
outgrown  their  present  office  accommodation,  and  unli  ss  they 
could  extend  their  present  lease  and  the  premises  them 
on    reasonable  terms   it,  was  doubtful  whether  they   would   not 
be  compelled  to  buy  land  and  build  on  their  own  account  at 
no   distant  date.     They    also  could  not  estimate    the  capital 
re. | me ii i  i  for  the  development,  if  thought  di  sirable,  of  rail- 
less  iiaction  as,  owing  to  the  deplorable  delay  in  delivery  of 
the  cars  they  had  not  yet  had  an  opportunity  of  testing  how 
far  thai   new   mode  oi  a  mid   be   made  applicabl 

Shanghai.     He  was  fdad  to  say  that  that  morning  they  had 

Deceived  a  telegram  from   Liver] I  stating  that  th 

ears  would  be  despatched  on  the  21st  inst.  The  traffics 
showed  continui  i  as  they  earned  nearly  seven  mil- 

lion   mon  last   year  than   in   1912.   and   the  pub- 

lished traffics  receipts  for  the  current  year  had  so  far  shown  a 
satisfactory  increase  every  week  without  exception.  They 
had  added  15  new  motor  cars  during  the  year,  the  bodies  of 
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ilinn  bearing  been  buUt  in  fcheii  own  workshops  al  Shanghai; 
the  ti  ucka  i  •<  oha  lais  being  of  a  n  h  tj  pe  lupphed  b'j  tonei  ican 
manufacturers.  The;  bad  al  o  reoentlj  authorised  the  pur« 
ohaa   "i  a  furthei   L0  motoi  cars  and  Lfl  trailers,  which  would 

bring  bheii  rblling  stock  up  to  60  toi  cai     and    15  ti 

us  compared   with  the  original      i  i  I    ol   6fi   motoi alj 

'I  I ■<  i  ■  ■  would  be,  full  use  for  thru-  additional 
thej    anticipated   thai   their  pa  gangers  for  the  current  year 
mould  be  considerably,  in  excess  of  50  millions.    Theii  arrs 
menta   foi    through-running   with  the    Frdnch   company   con 
tinued    to    work   to    the    advantage   of  thi  anii 

Separate  tickets  wire  still  issued  on  each  company's  lim 

\  tem  to  which  the  French  < many  wished  to  adhere.    The 

i  ii  company  was  about  to  introduce  through-running  be- 
tween the  French  'Bus  Co,  and  the  CI i  e  company's  linen 

to  the  terminal  Btation  ol  the  Shanghai  Eianghono  Railway, 
iiml  that  might  lead  latei  on  to  an  arrangement  for  through- 
running  between  all  three  companies,  thus  establishing  a 
through-traiii  Bervice  from  that  terminal  to  the  Shanghai  and 
Banking  Railway  Station,  winch  adjoined  their  system.  The 
.success  of  the  tramway  companies  in  Shanghai  and  elsewhere 
had  led  to  enquiries  by  the  Chinese  authorities  as  to  the  possi- 
bility of  starting  tramways  in  some  of  their  large  townships, 
and  their  general  manager  had  been   in  communication  with 

some  Of  them  On  the  subject.  It  might  be  to  their  advantage 
to  interest  the  company  in  business  Of  that  sort  if  obtainable 
on  reasonable  terms  with  adequate  guarantees. 

Mr.  J.  S.   1 1  aski  l.l,  seconded  and  the   report  was  adopted. 


Submarine  Cables  Trust,  Ltd. 

THE  annual  meeting  was  held  on  May  13th  at  Electra  House, 
E.C.,  Sir  .1.  Dknison-Pi-:m)i:i{,  K.C.M.G.,  presiding. 

The  Chairman,  in  moving  t^r  adoption  of  the  report,  said  he 
bad  to  refer  with  regret  to  the  death  of  one  of  their  trustees, 
\h  Kenneth  Anderson,  who  was  appointed  a  trustee  in  1892. 
lb  was  the  son  of  the  late  Sir  James  Anderson,  who  was  so 
closely  associated  with  and  who  did  so  much  for  submarine 
telegraphy,  and  his  death  caused  the  name  of  Anderson  to  fall 
out  of  the  list  of  directors  of  the  associated  companies.  Turning 
to  the  report,  the  Chairman  said  that  the,  total  receipts  for  the 
year  amounted  to  £25,526,  and  after  deducting  the  very  small 
an, mint  necessary  for  the  working  expenses  of  the  Trust, 
£1,517,  and  adding  £56  brought  forward,  they  had  an  avail- 
able balance  of  £24,065.  Of  that  amount  they  had  distributed 
Tib, 470  to  the  certificate-holders,  being  at  the  rate  of  6  pet- 
cent,  net  in  the  form  of  the  usual  half-yearly  coupon  paid  on 
the  loth  October,  1913,  and  on  the  15th  April  of  this  year. 
That  left  them  with  a  surplus  of  £7,565  which,  in  accordance 
with  the  terms  of  the  Trust  deed,  they  had  utilised  in  the 
acquisition  of  certificates.  Those  they  had  been  able  to  buy 
on  the  market  at  prices  somewhat  under  the  stipulated  figure 
of  £120,  exclusive  of  the  coupon  reversion,  and  accordingly  in 
that  way  they  had  been  able  to  purchase  no  fewer  than  68 
certificates  during  the  year.  That  was  the  largest  number  ever 
acquired  in  any  single  year  out  of  the  surplus  funds.  Their 
receipts  were  slightly  more  than  they  were  during  the  preced- 
ing year,  whilst  their  expenses  were  about  £200  less.  It  was 
impossible  to  make  an  exact  comparison  of  the  receipts  with 
those  of  the  previous  year  owing  to  the  fact  that  certain  changes 
had  taken  place  in  the  capital  investments.  During  the  past 
year  the  trustees  had  again  adopted  the  policy  of  making  a  re- 
distribution of  some  of  the  investments  of  the  Trust.  They 
had  sold  a  further  £9,700  Anglo-American  preferred  stock  and 
had  re-invested  part  of  the  proceeds  in  shares  of  the  Great 
Northern  Telegraph  Co.  and  the  Mackay  Companies,  and  the 
balance  would  be  invested  in  due  time  in  suitable  securities  as 
opportunity  occurred.  He  might  say  that  should  the  income  of 
the  Trust  remain  about  the  same  as  it  was  at  the  present  time 
they  would  absorb  either  by  purchase  or  drawing  the  last 
certificate  in  about  22  years'  time,  bringing  the  Trust  auto- 
matically to  an  end  in  the  year  1936,  when  the  property  would 
be  sold  and  the  proceeds  distributed  amongst  the  happy  pos- 
sessors of  coupons  of  reversion  which,  at  the  present  calcula- 
tion, would  represent  about  £170  per  coupon.  The  number  of 
certificates  purchased  in  the  market  or  drawn  amounted  now 
to  1,494  out  of  the  original  4,200,  leaving  2,706  still  outstanding. 

Sir  Leppoc  Cappfj.  seconded  the  resolution,  which  was  unani- 
mously agreed  to. 


Lisbon  Electric  Tramways.  Ltd, 

The  annual  meeting  was  held  on  May  13th  at  the  offices,  1, 
London  Wall  Buildings,  E.C.,  Mr.  LUDWIG  BREITMEYER  pre- 
siding. 

In  moving  the  adoption  of  the  report  (see  Elec.  Rev.,  page 
833J  the  Chairman  said  that  no  untoward  incidents  had  occurred 
in  connection  with  the  tramways  during  the  year;  the  com- 
pany had  continued  its  efficient  services  without  interruption, 
and  the  revenue  showed  an  increase  of  about  £40.000  over  that 
of  the  previous  twelve  months.  That  surplus,  however,  had 
been  absorbed  by  heavier  expenditure,  mainly  brought  about 
by  higher  wages  and  a  rise  in  the  cost  of  coal  and  other  com- 
modities, so  that  the  net  financial  result  was  practically  the 
same  as  in  the  previous  year.  The  fall  in  the  rate  of  exchange 
had  reduced  the  profits  by  approximately  £5,700.  That  was, 
of  course,  entirely  beyond  the  control  of  the  board  and  was 
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about  a  settlement  equitable  to  both  sides,  and  one  which 
vided  for  the  building  of  many  new  lines  and  which  conceded 
considerable  advantagi  i  to  ii"  mui  icipality  as  well  as  to  the 
public  of  Lisbon.  Before  its  final  ratification  thi  agreement 
liad  to  be  submitted  to  the  new  municipality  elected  for  the 
current  year,  and  he  regretted  to  say  that  that  body  could 
not  s«e  its  way  to  endorse  the  action  of  its  pred  The 

din,  tiirs  would  continue  their  endeavours  in  this  direction,  a3 
their  only  desire  was  to  work  in  complete  harmony  with  the 
municipality  as  they  were  doing  with  the  Government  of 
Portugal. 

Mr.  J.  B.  Taylor  seconded  the  motion. 

Replying  to  a  shareholder,  the  Chairman  said  that  the  com- 
pany's concession  ran  for  99  years  from  1888,  at  which  date 
the  undertaking  would  revert  to  the  municipality  without  pay- 
ment. 

The  report  was  adopted. 


Calcutta  Electric  Supply  Corporation,  Ltd. 

The  directors'  report  for  1913  states  that  during  the  year 
14.070,927  units  were  sold,  compared  with  12,043,398  units  in 
1912.  The  number  of  consumers  connected  is  7,597,  an  increase 
of  567. 


1910 
1911 


Consumers.  Units  sold.  Gross  revenue.  Net  revenue. 

5,695  8,940,005  £137,998  £85,597 

6,383  10,566,038  £161,905  £95,597 

1912               7,030  12,043.398  £173,907  £110,168 

1913                7,597  14,070,927  £188,707  £127,092 

Exchange  is  calculated  al  Is.  id.  per  Rupee. 

The  profits  for  1913  amount  to  £  127, 029,  which,  with  the 
balance  brought  forward  and  interest  received  on  money  at 
deposit,  makes  a  total  of  £130,321.  After  deducting  the  interim 
dividend  of  3^  per  cent.,  actual,  paid  on  the  ordinary  shares 
in  November,  1913;  the  dividends  paid  and  accrued  on  the  pre- 
ference shares,  and  the  other  items  set  out  in  the  net  revenue 
account,  there  remains  an  available  balance  of  £84,115.  The 
directors  recommend  that  £42,000  be  placed  to  the  credit  of 
the  depreciation  and  renewals  account;  that  £5,000  be  added 
to  the  reserve  fund ;  and  that  a  final  dividend  be  paid  on  the 
ordinary  shares  for  the  second  half  year,  at  the  rate  of  5$  per 
cent.,  actual,  making  9  per  cent,  for  the  year,  which  will  leave 
£7,448  to  be  carried  forward,  after  providing  for  the  directors' 
extra  remuneration  of  £2,500,  and  a  bonus  of  £1,271  payable 
to  the  staff  in  India.  The  reserve  for  depreciation  and  renewals 
will  thus  be  increased  to  £154,386,  and  the  reserve  fund,  with 
the  addition  of  £1,874  from  dividends  on  investments,  will 
stand  at  £97,963.  The  business  has  increased  to  such  an  extent 
that  additional  office  accommodation  has  become  necessary, 
both  in  Calcutta  and  in  London.  New  offices  have  accordingly 
been  taken,  and  are  already  occupil  d  at  Calcutta,  and  the  com- 
pany's head  offices  in  London  will  be  removed  next  month  to 
1.  Broad  Street  Place,  Pinsbury  Circus.  E.C.  Tin'  expenditure 
on  capital  account  last  year  amounted  to  £70,146,  the  total 
outlay  to  December  31st  last  being  £1,229,145.  The  demand 
for  electrical  energy  iii  Calcutta  continues  to  increase,  a  demand 
which  must  be  met — ami  it  is  probable  then  fore  that  addi- 
tional capital  may  have  to  be  issued  later.  The  board  recom- 
mend that  authority  be  given  t<>  the  directors  in  accordance 
with  a  notice  issued  to  the  shareholders. 
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Continental.— Belgium. — As    is    fairly  well    known, 

Belgian  companies  have  manifested  considerable  enterprise  in  the 
direotion  of  creating-  and  investing  in  electric  tramways  and  supply 
works  in  different  countries.  Three  of  the  principal  trusts  are  the 
Soci6te  OeQerale  de  Chemins  de  Fer  Eoonomiques,  the  Socit't6 
G£n6rale  Beige  d'Enterprises  Electriques  and  theSoci6t6Financii're 
de  Transports  et  d'Enterprises.  These  have  a  combined  share 
capital  of  £2,260,000,  which  has  a  quotation  value  of  over  twice 
this  amount,  and  bonds  have  also  been  issued  to  the  extent  of 
£1,200.000.  Including  the  premiums  realised  on  new  issues  of 
capital,  it  is  calculated  that  about  £4,000,000  is  now  invested  by 
the  three  companies  in  tramways  and  supply  works.  The  new 
Belgian  company  law  has  rendered  it  necessary  for  companies  in 
general  to  prepare  a  list  of  the  securities  held  in  portfolio,  and 
the  three  in  question  indicate,  apart  from  various  financial  opera- 
tions, a  total  combined  investment  of  £2,600,000,  which  is  distri- 
buted among  46  companies  having  an  aggregate  share  capital  of 
£28,000,000,  and  loan  capital  of  £20,000,000.  The  countries 
covered  by  these  undertakings  include  Belgium,  France,  Italy, 
Spain,  Germany,  Russia,  Austria,  China,  Siam  and  South  America, 
and  tue  three  trusts  have  been  engaged  in  the  business  for  a 
period  of  years  dating  onwards  from  1886  for  the  first  mentioned, 
189.">  for  the  second,  and  1898  for  the  third. 

The  balance-sheet  of  the  Bell  Telephone  Manufacturing  Co.,  of 
Antwerp,  for  the  last  financial  year  shows  a  loss  of  £15,948. 

North  France  Supply  Co.— The  report  for  1913  of  the 
Soci^te  l'Energie  Electrique  du  Nord  de  la  France  states  that  the 
total  production  amounted  to  64,656,300  KW.-hours,  as  compared 
with  40,506,800  K\v.-hours  in  1912.  At  the  end  of  December  the 
total  plant  at  the  Wasquehal  station,  which  is  situated  in  the 
vicinity  of  Roubaix,  comprised  43,000  H.P.,  but  since  then  a  further 
unit  of  9,000  h.p.  has  been  brought  into  operation.  During  the 
year  further  contracts  were  concluded  with  many  manufacturers 
in  the  district,  and  it  had  been  necessary  to  order  an  additional 
turbo-generator  set  which  will  be  ready  at  the  end  of  1914.  The 
balance  of  gross  profits  amounts  to  £46,000,  or  £8000  in  excess 
of  1912.  After  making  provision  for  renewal  and  redemption 
funds  and  making  other  allocations,  the  net  profits  are  returned 
at  £24,800,  which  sum  has  enabled  the  payment  of  a  dividend  of 
6  per  cent,  on  the  ordinary  share  capital  of  £400,000,  this  rate  com- 
paring with   5{  per  cent,  in  1912. 

The  Russian  A.E.G. — The  report  for  1913  of  the  Russian  A  E.G. 
states  that  although  political  complications  and  the  dearness  of 
money  caused  dif  quietude,  the  economic  development  of  the  country 
continued  also  throughout  the  year.  The  electrical  industry  is 
deriving  advantage  from  this  state  of  affairs.  The  company's 
works  were  employed  to  the  full  extent  of  their  capacity,  and  the 
orders  now  on  hand  exceed  the  value  of  the  total  turnover  in  1913. 
As  gross  profits  the  accounts  show  the  Bum  of  £175,148,  as  com- 
pared with  £129,561  in  1912.  After  providing  for  depreciation 
and  reserve  funds,  the  balance  of  net  profits  permits  of  the  pay- 
ment of  a  dividend  of  9  4  per  cent,  on  share  capital  of  £1,200,000, 
as  contrasted  with  9  per  cent,  on  £800,000  in  the  preceding  year. 

France. — Among  the  new  companies  recently  formed  in  France 
are  the  Soctftti  Miniere  et  Electrometallurgie  du  Sad-Ouest,  Paris 
(21,  Ruedu  Treilhard),  capital,  £20,000,  and  the  Societe  Electro- 
metallnrgique  de  Montricher,  Chambery,  capital,  £120,000.  The 
object  of  the  last-named  concerns  is  to  acquire  and  carry  on  the 
Rochette  works  at  Argentine  and  Montricher  (Savoy). 

Donlton  &  Co.,  Ltd. — A  dividend  of  10  per  cent,  on 
the  preference  shares  is  announced,  bringing  the  dividend  up  to 
December.  1911.     £26,826  is  carried  forward. 

West  India  and  Panama  Telegraph  Co.,  Ltd.— The 

directors  recommend  the  payment  of  dividends  of  6s.  per  share  on 
the  first  preference  shares  for  six  months  to  December  31st,  and 
6s.  per  share  on  the  second  preference  shares  for  six  months  to 
December  31st ;  also  Is.  per  share  on  the  ordinary  shares. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 

The  Stock  Exchange  markets  have  taken  on  a  better  complexion 
for  the  time  being.  For  this  the  chief  reason  must  be  sought  in 
the  idea  that  peace  is  coming  in  Mexico,  as  well  as  in  I'lster. 
Mediatorial  efforts  in  regard  to  the  former  are  said  to  be  meeting 
with  a  fair  amount  of  success,  and  the  strong  recoveries  which 
have  occurred  in  Mexican  Railway  stocks  led  to  revival  ia  some  of 
the  utility  issues.  The  pressing  difficulties  surrounding  Ulster 
are,  it  is  hoped,  gradually  yielding  to  commonsenee,  and  only  in 
the  railway  world  is  there  marked  unrest  for  the  moment. 

The  charming  suggestion  that  all  railwaymen,  whatever  their 
grade,  should  be  put  upon  a  48-hours'  week  and  receive  an 
immediate  increase  in  their  wages  of  6s.  per  week,  may  attract  the 
wistful  envy  of  the  average  member  of  the  Stock  Exchange,  but 
fails  to  inspire  confidence  in  the  stocks  on  the  part  of  his  client. 
Until  Monday,  the  market  had  been  making  quiet  progress 
towards  recovery  ;  but  in  the  face  of  the  five-shillingB-a- week-rise 
suggestion,  there  came  a  general  relapse,  and  fairly  heavy  falls 
took  place  in  the  prices  of  the  steam  stocks. 

Undergrounds  participated   to   a   mild  extent.      On  the  week, 


Metropolitans  are  J  lowor  ;  Districts  lost  i  ;  Underground  Electric 
Railways  shares  of  both  classes  and  the  6  per  cent.  Income  bonds 
have  given  way.  The  last-named  trio  weakened  on  the  reasonable 
hint  thrown  out  by  the  Road  Board  that  the  omnibuses  should  con* 
tribute  to  the  upkeep  of  the  roads.  This,  if  brought  into  operation, 
would  certainly  make  a  considerable  difference  to  the  profits  of  the 
Underground  Electric  group,  unless  fares  were  advanoed.  Besides 
this,  there  are,  of  course,  the  negotiations  which  have  been  in 
progress  between  the  men  and  the  oompany  with  reference  to 
wages  and  hours,  and  these  contributed  to  slight  reductions  in 
depressing  quotations.  The  rest  of  the  securities  in  this  depart- 
ment are  steady.  District  4i  per  cent.  Preference  eased  off  to  84i, 
but  except  for  this  there  are  no  alterations  worth  mentioning. 

London  Electricity  Supply  descriptions  are  steady,  but  stagnant. 
St.  James'  rose  to  9J,  and  County  of  London  Preference  followed  up 
its  improvement  last  week  of  half-a-crown  with  a  similar  gain  ; 
in  fact,  there  have  been  buyers  in  the  market  of  County  Preference 
at  12(1,,.  Holders  of  both  clashes  of  shares  might  notice  that  while 
the  old  can  be  sold  about  12,  they  could  be  replaced  by  the  new 
Preference  at  1 1 J  or  less,  and,  allowing  for  the  difference  in  the 
dividend  payments,  there  is  a  decided  turn  in  making  the  exchange. 
Chelseas  are  better  at  4 1 ;  Charing  Cross,  City  Preference  and  Edmund- 
son's  Preference  gained  4  apiece,  and  for  several  shares,  the  official 
quotations  for  which  have  not  been  advanced,  there  are  better 
buyers  than  sellers.  Nothing  further  has  transpired  in  the  market 
as  to  new  developments  in  connection  with  the  recent  holding 
scheme. 

Reduction  in  the  dividend  on  Reuters  has  come  without  much 
surprise  to  anybody.  It  was  felt  that  the  Company  would  have 
been  better  advised  to  have  paid  in  1912  the  same  rate  which  it 
has  just  declared  for  1913 — namely,  7  per  cent. — instead  of  dis- 
tributing 10  per  oent.  in  respect  of  the  former  year.  The 
reduction  in  the  dividend  brings  down  the  yield  with  a  run,  but  it 
is  generally  agreed  that  sound  finance  can  have  no  quarrel  with 
Reuters  for  paying  the  smaller  amount.  The  report  said  that 
Reuters  Bank.  Ltd.,  is  making  satisfactory  progress  ;  incidentally, 
it  may  be  noticed  that  the  Bank  brought  out  at  the  beginning  of 
the  week  an  issue  of  6  per  cent.  Trust  Certificates  on  behalf  of  the 
Federal  Government  of  Mexico.  Callenders,  on  the  strength  of  a 
favourable  meeting,  rose  to  12g,  and  Henleya  have  continued  their 
rise,  another  10s.  improvement  taking  the  price  to  15  middle, 
which  makes  a  gain  of  about  30s.  since  the  beginning  of  the 
month. 

Other  Manufacturing  things  are  good.  British  Westinghouse 
Preference  have  risen  to  31s.,  so  that  apparently  the  statement 
quoted  here  last  week,  to  the  effect  that  the  company  is  doing  ex- 
ceedingly well,  has  been  sufficiently  appreciated  to  bring  in  buyers. 
Electric  Construction  Ordinary  and  Preference  nhares  have  both 
improved  by  reason  of  the  rise  in  the  dividend  or.  the  former. 
Willans  &  Robinson  Preference  stock,  quoted  ex  £4  dividend  last 
Thursday,  is  nominally  only  1  point  lower.  British  Aluminium 
Ordinary  have  regained  their  slight  loss  of  last  week,  and  the 
Debenture  stock  is  2  points  higher  at  92J.  Castner-Eellners  are 
^j  better  on  the  declaration  of  an  interim  dividend  of  5  per  cent, 
on  old  and  new  shares.  Last  year  it  was  9  per  cent.,  on  old  shares 
only,  so  the  present  distribution  ia  equal  to  an  advance  of  1  per  cent. 
The  principal  gain  in  the  Mexican  division  is  one  of  6  in  Mexico 
Tramways  Common  shares,  while  the  Light  and  Power  shares  are 
5  higher  ;  the  bonds  of  both  companies  are  better.  Advices  by 
mail  and  cable  continue  to  report  the  absence  of  damage  to  pro- 
perty owned  by  private  undertakings,  and,  having  regard  to  the 
immunity  from  harm  which  the  prominent  oil  concerns— even  at 
Tampico  itself— have  enjoyed,  there  is  sound  justification  for  the 
hope  that  the  light  and  power  companies  will  come  off  equally 
scatheless.  It  will  be  noticed,  however,  that  .prices  go  up  and 
down  to  the  extent  of  several  points  per  week,  from  which  it 
might  be  supposed  that  business  is  active,  whereas,  as  a  matter  of 
fact,  the  opposite  is  the  case — to  such  an  extent  that  buying  or 
selling  of  a  mere  handful  of  shares  is  sufficient  to  bring  about 
fluctuations  of  several  points.  Brazil  Tractions  are  2  better,  the 
market  for  these  shares  recovering  much  of  its  previous  elasticity 
and  buoyancy. 

Rio  Tramway  Firsts  are  harder,  but  the  Seconds  went  back  a 
little.  Para  Electrics  are  steady,  pending  the  announcement  of 
what  is  expected  to  be  a  reduced  dividend,  and  the  rest  of  the 
issues  in  this  market  are  firm.  Calcutta  Electrio  Preference  have 
regained  their  slight  loss  of  last  week,  but  the  Ordinary  remain 
dull,  notwithstanding  the  improvement  in  the  dividend. 

The  resolutions  for  increasing  the  capital  of  the  Brisbane  Elec- 
tric Tramways  Investment  Company  were  to  be  submitted  at  the 
meeting  on  Thursday  in  this  week,  the  proposal  being  to  create 
30,000  new  Ordinary  shares  of  £5  each,  to  be  offered  at  par  to 
ordinary  shareholders,  and  to  rank  in  all  respeots  pari  pastn  with 
those  at  present  existing.  The  Barcelona  Traction,  Light  and 
Power  Company  is  said  to  have  a  new  issue  of  Preferred  capital  in 
contemplation,  but  it  is  expected  that  this  will  be  offered  in 
Brussels. 

Apart  from  Cable  shares,  the  list  of  Telegraph  and  Telephone 
descriptions  shows  comparatively  few  changes.  West  Coast  of 
America  fell  another  A  in  consequence  of  the  passing  of  the 
dividend,  and  Marconis,  after  being  3},  reacted  to  3J,  the  Prefer- 
ence shares  also  being  easier  at  2\>n.  Direct  Spanish  Telegraph 
Preference  fell  i.  New  York  Telephone  bonds  have  rallied  to  all 
but  par.     Chili  Telephones  fell  jft  to  7A- 

The  Rubber  share  market,  atter  making  a  brief  demonstration 
of  strength,  subsided  on  somewhat  poor  results  being  obtained  at 
the  opening  of  the  auction  sales  this  week  in  Mincing  Lane. 
Business  is  very  quiet,  and  with  the  price  of  the  raw  produce  tend- 
ing to  dwindle,  there  is  little  encouragement  to  offer  prospective 
purchasers. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


Bath  Trams,  Pref.  Ord 

Do.    15%  Prof 

Do.    44  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref.      . . 

Do.        Do.  Deferred 

Do.        Do.  6  %  Cum.  Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  6  %  Pern.  Deb.     . . 

Do.  44%  2nd  Deb. 

Central  London  Railway,  Ord. .. 

Do.    (ltd.  Assented 

Do.    Pref 

Do.    Otd.  Assented 

Dc.    Def 

Do.    Gtd.  Assented 

Do.    4  %  Deb 

City  ft  8.  London,  6%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.        Do.  1901      .. 

Do.        Do.  1903      .. 

Do.    4%  Deb 

Hastings  Trams,  6%  Pref. 

Do.    44  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  5  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    44%  1st  Deb.  .. 


100 
100 
100 
100 

too 

100 
100 
100 
100 

100 
100 

100 
100 
100 

100 
100 

1 
100 

5 

100 

loo 


Dividend* 
for 


Closing 
Quotations 
May  l!ith. 


Rise 

Pttiwrt 

+  or 

Yield 

Fall 

p.o. 

£  s.  d. 

Nil 

6  18    4 

6    0    0 

+"'* 

6  ii    2 

6    8    8 

1    4 

6    0    0 

6  12    9 

4  16    9 

4  16    8 

6    9    7 

4  14     8 

4    9    0 

4  l(i    7 

4     0  10 

6    3     1 

6    6    6 

6    8    8 

6    8    8 

4  U    0 

8    6     8 

6    8    7 

6    0    0 

6    2     7 

6  12     4 

7  12    8 

6    8    6 

London  Eleo.  Railways,  4  %  Deb. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Consol.  . . 

Do.    Surplus  Lands 

Do.     84  %  Deb 

Do.    84  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien 

Do.    4j%  First  Pref 

Do.    8J%Qtd 

Metro.  Elec.  TramB,  44  %  Deb. 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  4  %  Deb. 
Underground  Eleo.  Railways  . . 

Do.    "A" .. 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord. .. 

Do.    6  %  Pref 

Do.    44%  Deb 


Stock 
or 

Share. 

DMdaDdi 

for 

. 

1912. 

1918, 

100 

4 

4 

100 

4 

4 

100 

1| 

1  ft 

100 

2} 

23 

100 

84 

H4 

100 

8* 

B< 

100 

84 

84 

100 

Nil 

100 

6 

6 

100 

4 

4 

100 

4 

4 

100 

*J 

44 

100 

H 

hZ 

100 

44 

4*. 

100 

6 

6 

1 

B4 

34 

1 

6 

6 

100 

44 

44 

100 

4 

4 

10" 

1/- 

100 

Is 

6 

100 

44 

44 

100 

0 

6 

6 

Nil 

6 

8 

4 

100 

4 

44 

Closing 

Rise 

Quotations 

+  or 

May  lfitb. 

Fall 

90  -  99 

66  —  60 

ti«4—  40 

62-61 

H7  -  89 

82  —  8-1 

80  —  82 

96  —  M4 

-i 

188  —141 

92  -  91 

96  —  97 

88  —  86 

-1 

74  -  Tfl 

87  —  90 

854—  W4 

81 1—  84J  xd 

66  —  70 

■  I-    84 

-4 

il-    '5 

— sS 

116  —117 

+  1 

994-lOU 

884-  894 

-4 

A-    ft 

4?-    Il 

84  —  87 

ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6  %  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  8.  ft  Trams,  Pref, 

Do.    44  %  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traction,  Light  and  1 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.     6  %  Pref 

Do.    44  %  1st  Mort.  Deb. 

Do.    4|  %  Vancouver  Deb.    . . 

Do.    4|%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electrio  Trams 

City  BuenoB  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  ft  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds  . . 
Kalgcorlie  El.  Trams  6%  A  Deb. 

Do.    6%BDeb 


6 
5 

a 

a 

100 

4 

4 

100 

44 

44 

100 

b 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

(100 

6 

6t 

6 

8 

8 

6 

B 

6 

100 

44 

8 

100 

H 

100 

fi 

6 

100 

6 

6 

40 

44 

44 

100 

44 

4? 

100 

4l 

4 

6 

74 

94 

6 

6 

6 

100 

44 

44 

1 

6 

6 

6 

5 

6 

100 

4 

4 

100 

6 

6 

81000 

6 

6 

100 

6 

6 

100 

8 

48-  4? 
4  A—  4ft 
92  —  94 
984— 10H 
964—  984 

103  -106 
10|-  114 
944—  964 
99  —101 

794-  814 
74—  8 
41-    El 

98  —101 
111  —115 

104  —108 

10a  —105 

96  —  99 
94  —  98 
934—  96* 

64-7  " 
6ft-    5ft 

97  —  100 

8-     1 

6ft-  6ftxd 
F2  —  97 
88  —  92 
934—  974 
84  —  89 
10  —  20 


6  12  10 

6     4    0 

4    5    1 

4    8    6 

5     16 

4  14    3 

6     4    4 

4  13    8 

4  19    0 

+  2 

7     7    3 

5    0    0 

4  13    0 

4     9     1 

6  19    4 

6  11     1 

4  15    2 

4  11     1 

4  12    0 

4     9     1 

6  15    9 

+ 

A, 

4  14    3 
4  10    0 
6  13    4 
4  11  11 

+ 

1 

4     2    6 
6    8    8 
6    2    6 
6  12    4 
Nil 

La  Plata  Eleo.  Trams,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.     5%  Deb 

Madras  Eleo.  Tr.,6%  Cum. Pref. 
Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Gen.  Con.  6  %  Bonds     . . 

So.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Rangoon  El.  Tr.  ft  Sup.,  Pref.  . . 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
6  %  Bonds / 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  1 
6  %  1st  Deb.  J 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

4»d. 

6 

1 

6 

« 

1 

6 

6 

100 

6 

6 

6 

6 

6 

100 

6 

6 

100 

5 

5 

81000 

5 

6 

8100 

7 

7 

R 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

6 

6 

6 

ft 

100 

44 

44 

6 

6 

100 

6 

6 

8500 

6 

6 

100 

6 

6 

100 

5 

6 

6 

7 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

i-   4 

il-    Mid 
1A—  ljSxd 

95  -100 

4i-    6i 

101  -103 

.. 

78  —  81 

984— 1C04 

67  -  71 

+6 

77  —  81 

+1 

74  —  79 

+9 

3J-     4| 

.. 

4—44 

£64—  894  xd 

6—54 

95  —  97 

954-  974 

+  1 

874-  89J 

-4 

96  —100 

88  —  92 

95  —  97 

4§-    54 

41—    5i 

924—  954 

934—  954 

ELECTRICITY    SUPPLY    AND    POWER    COMPANIES— HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6%  Pref 

Do.    44  %  Deb.  Stock 
Brompton  ft  Kensington,  Ord.  .. 

Do.    7%  Cum.  Pref 

Central   Electrio  Supply,  4  %| 

Guar.  Deb.  j 

Charing  Cross,  West  End  ft  City 

Do.    44  %  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
44  %  Cum.  Pref.  J 

Do.     Do.    4%  Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    5%  Deb 

Do.    44  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord.  ..        .. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref.       . . 

Do.    44  %  First  Mort.  Deb.    .. 
Folkestone 

Do.    44%  First  Deb 


10 

fi 

7 

10 

44 

44 

10 

« 

6 

Stock 

44 

44 

6 

10 

10 

6 

7 

7 

100 

4 

4 

6 

6 

6 

6 

44 

44 

6 

44 

44 

100 

4 

4 

6 

6 

5 

Stock 

44 

44 

10 

9 

10 

10 

A 

6 

Stook 

6 

6 

100 

44 

44 

10 

6 

7 

10 

6 

6 

Stock 

44 

44 

Stock 

44 

44 

S3 

5 

ft 

6 

6 

100 

44 

44 

6 

6 

6 

100 

44 

44 

10  —  11 
9—10 

101-  «? 

95  —  98 
8J-  91 
8J—    8| 

914-  944 

45-  £| 
41-     6 

41-     41 

92  —  94 
41-     £J 

97  -100 
16  —  17 
124-  184 

116  -120 
100  -103 
115—  12i 
lift-  128 
103  — 1C6 

98  -101 

I« —      IB 

84—  4 
11—  2 
84  —  87 
6—54 

93  -  95 


6    7    4 

4  10    0 

5  10    4 

4  11     9 

5    8     1 

4    0    0 

4    4    8 

6  11     7 

4  10    0 

+  4 

4  17    4 

4     5     1 

+  * 

4  17    7 

4  10    0 

5  17    8 

4    9    0 

4     7    4 

4    8     1 

6  14     3 

+  A 

4  17    0 

4    6     3 

4    9     1 

Nil 

-i 

7  10    0 

6    8    6 

5    9    1 

4  14    9 

Hove , 

Kensington  ft  Knightsbridge,  Ord. 

Do.    4%  Deb 

Kent  Eleo.  Power,  44  %  Deb.    . 
London  Electrio,  Ord. 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.     . 
Metropolitan  , 

Do.    44%  Cum.  Pref.  .. 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    84  %  Mort.  Deb. 
North  Metropolitan  Power  Sup- 
ply. 6  %  Mortgages  (Red.) 
Notting  Hill,  6%  Non-Cum.  Pref 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    84%  Deb 

South  London,  Ord. 

Do.    6  %  First  Mort.  Deb.     . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.    44  %  First  Deb.  Stook    . . 
Urban,  Ord 

Do.    6%  Cum  Pref 

Do.    44  %  First  Mort.  Deb.    . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


6 

B 

9 

6 

8 

H 

Stock 

4 

4 

Stock 
3 

at 

44 
3 

5 

6 

6 

Stock 

4 

4 

6 

44 

44 

6 

44 

44 

Stock 

44 

4I 

Stock 

84 

89 

100 

6 

E 

10 

6 

6 

6 

7 

7 

5 

10 

12 

6 

7 

7 

100 

84 

84 

4 

t>4 

b* 

100 

6 

6 

1 

7 

7 

100 

Nil 

44 

£3 

6 

8t 

4 

100 

44 

44 

6 

10 

10 

6 

44 

«4 

84- 

a 

74- 

u 

90  — 

99 

76  — 

B0 

H- 

1; 

<s- 

M 

924- 

DEi 

h 

5 

97  - 

uu 

83  — 

Bfl 

88  - 

101 

93—  104 

«: 

18 

(,- 

W 

83  — 

m 

2j- 

»J 

99  - 

09 

1ft— 

IA 

97  - 

KM) 

A- 

(Si 

24- 

a 

84  — 

87 

a= 

S. 

+   4  14 


+  i 


*  Unless  otherwise  stated,  all  shares  are  tally  paid.       t  Interim  Dividend,        I  And  Funded  Certs. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Stock 

Share. 

for 

6 

6 

6 

6 

Hi 

9 

5 

5 

6 

100 

6 

ft 

$100 

7 

8 

$100 

7 

7 

1 

ft 

100 

e 

ft 

100 

6 

6 

100 

6 

6 

$600 

6 

ft 

10/- 

Nil 

1 

6 

4 

9600 

6 

5 

6 

Nil 

100 

6 

5 

ft 

e 

$100 

4 

4t 

$100 

7 

7 

6 

6 

100 

6 

5 

Closing 
Quotations 

May  19th. 


Rise 
+  or 
Fall 


Present 
Yield 
p.o. 


Stock 

or 
Share. 

Dividends 
for 

100 

1919. 

ft 

1918. 
6 

$100 

9 

lot 

$500 

6a 

6a 

Stock 
Do. 
Do. 

10 
6 
6 

10 
6 
6 

100 

4 

41 

$100 
$500 
Stock 
Do. 

64 
6 

6 
6 

11 

100 

6 

6 

1 

6 

6 

100 

B 

6 

Closing 

Rise 

Quotations 

+  or 

May  19th. 

Fall 

50 

-  64 

920 

-226  xd 

10 

-  90 

986 

-945  xd 

'.17 

-103  xd 

101 

-108 

too 

-102 

i;ii 

-138 

+  1 

109 

-109 

IN  1 

- 101 j  xd 

m 

-100  xd 

86 

-  88 

—1 

H 

-      93 

108 

-105 

+  1 

Present 
Yield 
p.o. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6  %  Pref 

Calgary  Power,  1st  Mort.  Bds. . . 
Canadian  Gen.  El.  Com 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Co.    6  %  Deb 

Elec.  Lt.  and  P.  of  Cochabamba,  I 

6  %  Bonds ) 

Elec.  Supply  Victoria,  6  %  1st  I 

Mort.  Deb.  I 

Elec    Dev.    Ontario,    6   %    1st! 

Mort.  Bonds  I 

Ealgoorlie  Elec  P.  and  L.,  Ord. 

Do.    6%  Pref 

Eaministiquia  Power,  6%  G,  Bs, 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. .. 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  *  Power,  Common 

Do.    7%  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 

Do.    6  %  2nd  Mort.  Bonds    . . 


&i-  52 
7*-  7J 
4tS-  6  ft 
90J—  92j 
105  —110 
117  —122 

A-     8 

87-90 
83  —  E8 


98J-964 

1=    4* 

108  —105 
li-     1J 

104  —107 

58  —  63 
37  —  42 


7.') 


6  11    7 

6  14    3 

+ft 

4  16    7 

6    8    0 

7    6    6 

6  13  10 

7  12    0 

.. 

6  11    1 

—1 

6  16    4 

6    6ft 

6    4    9 

Mil 

8    0    0 

4  15    2 

4  13    6 

7  18  10 

+  6 

+  1 

9  11     6 

—1 

6  17    0 

—1 

7  18    8 

Monterey  Rly.,  Light  *  Power,  1 

6  %  1st  Mort.  Deb.  I 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt ,  Power  and  Coal,  1 

6%  1st  Mort.  Bonds) 

River  Plate,  Ord 

Do.    6%Non-Cum.  Pref. 
Do.    6  %  Deb.  Stock 
Roy.  Elec  Co.,  Montreal,  4j  %  1 
1st  Mort.  Deb.  1 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  1st  Deb.  . . 
Vera  Cruz  Lt.,  P.  and  T.,  5  % 
1st  Mort.  Deb. , 
Victoria  Falls  Power,  Pref. 
West  Eootenay  Power  and  Lt., ' 
1st  Mort.  6  %  Gold , 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcock  &  Wiloox 

Do.    Pref 

British  Aluminium,  Ord, 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  .. 

Do.    Deb.  Stk 

B.I.  &  Eelsby  Cables 

Do.    Pref.  

Do.    Deb 

British  Thomson-Hou6ton,  Deb, 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien     .. 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb. 

Lo     4*%Deb 

Do.    4j  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

6 

6 

1 

16 

16 

1 

6 

6 

1 

6 

1 

B 

ft 

100 

5 

5 

100 

6 

ft 

6 

10 

18 

6 

6 

ft 

100 

44 

8 

100 

44 

2 

Nil 

6 

100 

4 

4 

100 

6 

ft 

1 

1 

a 

Nil 

100 

6 

6 

100 
100 

it 

44 

6 

15 

15 

6 

B 

ft 

100 

44 

44 

1 

20 

a;i 

100 

44 

i|-     |3 

8    ft    0 

6  17    2 

2}S-  8A, 

li-  11 

6    4    7 

4    7    6 

fc'l 

+  A 

4  14     1 

6    8    0 

97  —100 

6    0    0 

90  —  95 

+  2 

6    6    8 

91—    9i 

4-  61 

6  18    4 
4  14     1 

101  —104 

4    6    9 

92  —  94 

4  15    9 

1ft-    18 

+  * 

6    3    0 

73  —  75 

6    6    8 

100  —103 

6  16    6 

2/-  -8/- 

Nil 

8/-  -8/6 

Nil 

0-      i 

Nil 

80  —  86 

6  17    8 

49  —  63 

8  10    0 

29  —  88 

13  12    8 

US-  lag 

+  ft 

5  13    7 

6  —    6J 

4  16    6 

97  -100 

4  10     0 

2ft—    2& 

+«s 

8    0    0 

104  —107 

4    4     1 

Crompton  &  Co.,  Deb,  .. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid     .. 

Do.    4%  Deb 

Do.  6  %  Second  Deb.  .. 
Electric  Construction       . . 

Do.     Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T,     .. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cam.  Pref, 


100 

ft 

6 

1 

Nil 

1 

ft 

ft 

6 

Nil 

ft 

Nil 

100 

4 

4 

100 

6 

E 

1 

6 

6 

1 

1 

7 

10 

1 

7 

100 

6 

6 

10 

6 

ft 

100 

4 

4 

6 

16 

20 

6 

44 

** 

100 

4l 

4 

10 

74 

74 

10 

6 

6 

12 

9(1 

20 

100 

4 

4 

100 

4 

100 

£i 

0  —     t 
1—14 

68  —  62 
61  -  66 

8-     i 

1  -  1* 

6|-  7l 
92  —  94 
10J—  104 
87  —  91 
144-  154 
41  -  54 
IO14-IOS4 
10  —  11 
81-  94 
364-  884 
98  —100 
64  —  68 


+  4 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    6    %1 

Mort.  Deb.  J 

Chili  Telephone      . .        . .         . . 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.   India  Cable,  4$  %| 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock  .. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

44 

Stock 

6 

6 

$109 

8 

B 

$1000 

4 

4 

Stock 

8 

8 

Do. 

A 

6 

Do. 

80/. 

80/- 

100 

6 

6 

ft 

R 

fit 

Stock 

4 

4 

10 

A 

fit 

10 

10 

10 

6 

4 

4 

6 

10 

10 

10 

4 

4 

100 

44 

44 

Stock 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

ft 

fit 

10 

ft 

ft 

10 

2(1 

20 

25 

18 

18 

$100 

6 

6 

$100 

4 

4 

61-    6J 

94  —  97 
123  -197 

90  —  93 

64  -  67 
108J-109J 

234-  28g 

102  —104 

7ft-     7,', 
78  —  80 

84-     94  xd 
16  -  17  xd 

84-     4 

71-     71 

6J-    7 
98  —100 
130  -133  xd 
77  —  79  xd 
94  —  96 
124-  13  xd 
94* -  96* 
Its-  Hi 
124-  18 
Bl  -  83 
664-  684 


Bl 


84 
-  71 


7    4     0 

6    3    0 

+1 

6    6    0 

4    6    0 

4    9     7 

+  i 

6  10     1 

6    7    0 

4  16    2 

6    7    5 

—1 

5    0    0 

.. 

6    6    4 

+  4 

6  17    8 

6    0    0 

-T 

6    9    0 

6  14    4 

+  1 

4  10    0 

5    5    3 

4    8    9 

4    8    4 

6    7    9 

4    8    0 

5    6    4 

4  12     4 

6     1     1 

6  11     1 

6  19     1 

6  12    7 

Marooni's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partic  Pref. . . 
Monte  Video  Telephone,  Ord.  .. 

Do.    6  %  Pref 

New  York  Telep.,  4*%  Gen.  Bnds. 
Oriental  Telep.  and  Elec 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4%  1 
Guar.  Debs.  J 

Router's         

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America 

Do.    4  %   Debs.,   1  to  1,5001 

guar,  by  Braz.  Sub.  Tel.  J 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref 

Do.    6%  Debs 

Western  Telegraph,  Ltd, 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

6 

A 

1 

6 

6 

100 

44 

44 

1 

10 

10 

1 

6 

A 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

7 

Cert. 

6 

6 

Stock 

44 

44 

6 

8 

fit 

ft 

B 

6 

24 

24 

Nil 

100 

4 

4 

10 

1 

1* 

10 

« 

10 

6 

6 

100 

6 

6 

10 

7 

7 

Stock 

4 

4 

$1000 

44 

44 

3ft- 


£» 


a-  \i 
99  -100 

2ft-  2ft 
874-894 
98  -100 
84-  94 
126  —129 


98  -100 
61-    63  xd]  +  i 

f'i-     68 

I-  H 

96  —  99 
2*-    2| 

98-  li 


97  —  99 
13g  -  18J 
964-  974 


-ft 

-A 


+  I 


-ft 


Unless  otherwise  stated  all  shares  are  folly  paid.  t  Interim  dividend,  a  Paid  in  deferred  interest  warrants. 

Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


l.ifXhtninjr,  Damage  at  Cape  Town. — Our  Gape  corre- 
spondent states  : — "  A  severe  thunderstorm  broke  over  the  Cape 
Peninsula  recently,  and  did  a  considerable  amount  of  damage  to 
electric  lighting  installations.  Unlike  the  districts  further  north, 
the  thunderstorms  in  the  Cape  Peninsula  are  usually  of  such  a 
feeble  character  that  no  special  precautions  have  been  taken  against 
lightning  discharges  damaging  house  installations  by  means  of  the 
overhead  wires.  During  the  storm  in  question,  however,  in  many 
instances  the  lightning  entered  the  houses  and  blew  the  distributing 
fuseboards  to  atoms  :  the  house  of  the  Mayor  of  Greater  Cape 
Town  was  damaged  in  this  way." 


l'ire  on  the  Rand. — Our  Cape  correspondent  writes 
to  state  that  "a  fire  broke  out  on  May  1st  in  the  Victoria  Falls 
power  station  near  the  Robinson  Mine.  In  some  manner  un- 
explained the  transformers  caught  alight,  and  being  filled 
with  oil,  there  was  a  dangerous  fUme  within  a  few  minutes, 
jeopardising  the  main  buildings,  which  are  three  storeys  high- 
Trie  manager  of  the  adjoining  mine  assisted  the  brigade  in  the 
water  supply,  and  after  strenuous  efforts  the  firemen  were  suc- 
cessful in  overcoming  the  fire.  The  damage  is  estimated  at 
*:s,000." 
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TIIR    ELECTRICAL    IIKVIKW. 


EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    APRIL,    1914. 


I'm:  April  returns  of  electrical  export  and  import  busineiut,  which 
we"  publish  herewith,  are  only  HatiHfautory  in  that  they  do  not 
reflect  to  any  great  extent  the  general  reports  of  declining  trade. 

These  returns  show  somo  falling  off  all  round  as  compared  with 
the  Maroh  figures,  but  aro  at  a  higher  level  than  in  February, 
and  include  the  Easter  period. 

Tho  exports  reached  a  total  value  of  £  185,534,  as  compared  with 
£498,14  5  recorded  for  March,  and  deducting  the  value  of  tho  tele- 
graphic business,  some  £77,000  for  the  month,  the  value  of  the 
remaining  general  business  was  appreciably  below  the  monthly 
average  obtaining  last  year. 

The  imports,  on  the  other  hand,  with  a  total  of  £273205,  which 


compares  badly    with    the   previous   mon"  re  still 

considerably  ahead  of  the  monthly  uv  ■ 

The   re-exports  total  of    '  vest  so    far   l 

this  year,  and  oomparcs  with  £>\     10  In  Karoh, 

The  only  satisfactory  sections  of  the  export  returns  were  cable*, 
batteries  and  telegraphic  material,  and  the  falling  olf  in  electrical 
machinery  exports  account  largely  for  the  poor  month's  return*. 

Machinery  imports,  however,  were  somewhat  higher  than  in  the 
previous  month,  the  greatest  drop  in  the  Importl  occurring  in 
telegraphic  and  telephonic  biulll 

The  Indian  market  Btill  remaiim  an  excellent  one  for  British  pro- 
ducts, while  it  is  noticeable  that  United  States  importers  increased 
their  electrical  business  with  us  by  some  424,000  on  the  month. 


Registered  Exports  of  Itritish  and  Irish  Electrical  Goods  from  the  United  Kingdom 

• 

Destination  ot  exports  and  country  consigning 

import*. 

|      . 

O       in 

60       0) 

8  B.2 

—     * 

w 

Ill 

£2 

M 

a 

'S,0  m 
~  us  O 

w 

is 

o 

Is 
2 

a. 

5— 
a  B 

Z     e 
B-o  S 
0  ~  S 
'c  a  2 

5 

0j? 

S1 

§2 

■J.    * 
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SI 

(Si 

| 

5 
0 

0  m£ 

m 

l-si 

r-  -  * 

i 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£    ;     £ 

Russia,  Sweden,  Norway  and  Denmark 

1,714 

425 

130 

1,599 

34  7 

7,751 

116 

80 

67 

131 

8,196    14,668 

Germany          

4,403 

1,580 

41 

296 

8 

2,035 

... 

15 

96 

60 

9,124 

Netherlands,  Java  and  Dutch  Indies 

834 

788 

324 

21 

126 

2,330 

135 

47 

51 

4 

263      1,918 

Belgium 

72C> 

211 

194 

31 

52 

25 

3,222 

437 

18 

1,410 

...     !     6,396 

France 

548 

31 

2,364 

42 

7 

9,976 

66 

95 

80 

125 

1,167    14,501 

Portugal          

50 

10 

12 

28 

107 

2,430 

478 

462 

3,577 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

1,104 

63 

68 

10 

245 

3,884 

232 

275 

241 

6,122 

Switzerland,  Italy  and  Austria-Hungary  ... 

1,678 

93 

141 

13 

22 

3,616 

129 

611 

166 

487 

Greece,  Roumania  Turkey  and  Bulgaria     ... 

358 

451 

96 

187 

9 

12 

1.851 

2,964 

Channel  Isles, Gibraltar,  Maltaand  Cyprus... 

84 

220 

136 

112 

"39 

127 

445 

... 

... 

99 

108 

1,370 

U.S.A.,  Philippines  an!  Cuba 

302 

9,447 

15 

138 

648 

5 

96 

134 

939 

11,724 

Canada  and  Newfoundland  ... 

971 

343 

1,700 

644 

49 

417 

6,088 

258 

31 

555 

1,009 

12,065 

British  West  Indies  and  British  Guiana    ... 

315 

30 

25 

200 

137 

2 

119 

828 

Mexico  and  Central  America            

34 

18 

47 

... 

"9 

84 

9 

201 

Peru  and  Uruguay      

214 

71 

76 

1,025 

20 

6 

2 

147 

1,561 

Chile      

870 

277 

53 

215 

"l*8 

2,926 

13 

... 

31 

4,403 

Brazil 

1,740 

313 

531 

40 

1,218 

9,210 

5,191 

223 

29 

21 

2,230 

20,746 

Argentina         

5,967 

7,273 

649 

1,214 

1,328 

704 

13,647 

13 

1,057 

51 

516 

1.612 

34,031 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

1,042 

345 

284 

... 

... 

1,019 

5 

328 

3,023 

Egypt,  Tunis  and  Morocco 

476 

36 

87 

106 

18 

2,064 

10 

825 

... 

275 

1,426 

5,323 

British  West  Africa 

180 

217 

14 

66 

932 

194 

164 

... 

21 

8.769 

10.557 

Rhodesia,  O.R.C.  and  Transvaal       

1,679 

2,757 

78 

654 

44 

69 

2,069 

2,015 

313 

46 

51 

53 

9,828 

Cape  of  Good  Hope 

1,187 

1,944 

447 

462 

35 

479 

5,755 

165 

1,867 

1,210 

13,551 

Natal 

1,199 

5,813 

147 

174 

212 

9,437 

397 

565 

17 

1.397 

1,150]  20,508 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 

949 

246 

233 

63 

... 

26 

361 

5 

2 

865 

437      3,187 

Azores,  Madeira  and  Portuguese  Africa 

241 

774 

111 

251 

45 

300 

... 

42 

357      2,121 

French  African  Colonies  and  Madagascar... 

... 

18 

... 

... 

122 

4,634 

4,774 

China  and  Siam          

1,002 

13,060 

125 

312 

3,659 

63 

154 

149 

61 

485 

19,070 

Jap  in  and  Korea        

266 

178 

29 

*68 

270 

11,176 

2,614 

45 

18 

31,844 

46.508 

India 

4,841 

17,822 

3,522 

1,970 

461 

1,486 

28.541 

2,713 

7,035 

525 

569 

6,330 

75.915 

Ceylon 

445 

172 

235 

396 

12 

76 

205 

1,511 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak       

1,463 

996 

592 

87 

78 

164 

4,468 

461 

359 

98 

215 

866 

9,847 

Hong  Kong      

415 

96 

234 

... 

11 

299 

27 

822 

1,225 

38 

14 

376 

3,557 

West  Australia            

1,345 

1,249 

4 

244 

20 

1,293 

1,545 

211 

16 

12 

... 

5,939 

South  Australia          

176 

514 

91 

533 

526 

2,139 

130 

54 

212 

4,375 

Victoria            ■» 

356 

4,575 

661 

965 

311 

1,229 

6,077 

233 

346 

19 

774 

16,545 

New  South  Wales       

1,921 

2,532 

483 

915 

773 

1,606 

21,409 

734 

147 

3,402 

3,026 

36,948 

Queensland      ...         ...         ... 

209 

1,512 

66 

292 

68 

264 

1,766 

105 

1,484 

1,877 

7,643 

Tasmania 

31 

196 

186 

154 

... 

567 

New  Zealand  and  Fiji  Islands          

1,262 

2,701 

1,244 

1,1*66 

52 

i'ii 

16,539 

1,250 

985 

io 

3.8S7 
18,710 

29.237 

Total,  £ 

i 

42,597 

79,260 

15,097 

10,634 

5,460 

11,470 

186,281 

18,653 

17,342 

2,367 

77,573 

485,534 

Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland  

Belgium 

France 

Switzerland 

Italy     

Austria-Hungary        

United  States 


581 

135 

4,123 

1,099 

60 

4,678 

22,942 

2,705 

9,239 

6,023 

2,483 

91,835 

2,117 

3,205 

8,052 

104 

209 

617 

7 

13 

220 

898 

2,314 

131 

7 

4,245 

180 

873 

680 

1,493 

1,837 

212 

26 

1,246 

1,436 

3,361 

211 

383 

26 

44 

612 

947 

8 

82 

55 

6,514 

45 

207 

218 

24 

770 

339 

20 

16 

215 

53 

10,194 

34 

>,124 
6,322 

34 

672 

80 

17,407 

26,460 

28,585 

984 

305 

16,641 

33,741 

11,950 

7,640 

3,201 

120,033 

7,132 

13,224 

6,611 
6,512 

3,354 

905 

81 

323 

o,227 


12,609 

1,170 
12,003 
11,196 
2,394 
7,362 
1,437 
6  4,521 


24,043  272.512 


Additional  imports  :  Spain,  carbons,  £410.    Canada,  electrical  goods,  £113  ;  machinery,  £170. 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above. . . 


12,864 


829 


64 


22,190 


Total  Expobts  :  £485,531  Total  Re-Expobts  :  £22,190  Total  Imposts:  £273,205 

Note.— The  amounts  appearing  under  the  several  healings  are  classifiei  according  to  the  Custom?  returns.  The  first  and 
third  column  contains  many  amounts  relating  to  "  goods "  otherwise  unolassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  country  of  origin. 
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FINLAND    AND    ITS    WATER    POWER. 


ELECTRIC    BATTERY    VEHICLES. 


Finland  has  an  area  of  37:4.604  eq.  km.,  and  a  population  of 
3  millions.  About  41,059  km.-,  or  11  per  cent,  of  the  total  area, 
is  occupied  by  lakes,  and  the  number  of  the  e  is  so  immense  that 
the  country  in  poetry  is  called  "the  land  of  the  1,000  lakes."  In 
the  central  and  southern  parts  the  number  of  lakes  is  greatest,  and 
through  the  south-western  part  the  River  Kumo  flows  into  the 
Gulf  of  Bothnia.  During  the  dry  season  the  flow  of  water  in  this 
river  is  about  1(!0  cb.  m.  per  second,  which  goes  up  to  570  m.'!  per 
second  at  the  high-water  mark.  In  the  north  there  is  the  large 
lake  NiUijaroi,  which  has  a  length  of  100  km.  At  the  place  where 
the  rivers  from  this  and  another  lake  come  together,  they  form 
the  Tammerfors  waterfalls,  which  have  a  height  of  18  m.,  and  a 
flow  at  low-water  mark  of  63,  and  at  high-water  mark  of  164  m.' 
of  water  per  second.  Here  is  situated  the  town  of  Tammerfors. 
which  has  a  population  of  43,700,  and  is  one  of  the  industrial  centres 
of  Finland. 

In  the  southern  part  of  the  country  is  the  Paijiinne  Lake,  which 
has  a  length  of  250  km.,  and  from  which  runs  the  River 
Kymmene  with  a  flow  of  180 — 300  and  400  m.3  per  sec.  at  low, 
middle,  and  high-water  mark.  This  river  forms  along  its  course 
a  number  of  waterfalls  and  rapids,  of  which  the  most  important 
are  : — 

Height  of       Available 
the  fall.  Ell. P. 

Voikka         0'60  m.  9,210 

Kuusaukoski  9  50    „  13,300 

Myllikoski 780   „  10,!i00 

Keltis  510  „  7,140 

In  the  south-eastern  corner  is  the  Saimaiejo,  a  lake  with  a 
number  of  branches.  From  this  flows  the  Vuoxen  river,  which  is 
about  148  km.  long  and  runs  with  considerable  speed  into  the  sea 
of  Ladoga,  in  Russia.  The  flow  of  water  is  4  80,  570  and  660  m.8 
per  sec.  In  its  upper  course  there  are  13  waterfalls  on  the  short 
distance  of  25  km.,  viz.  :  — 

Heighb  of 
Width.         the  fall.  Capacity,  e.h.p. 

Metres.        Metres.  Greatest.  Smallest. 

Niskaskoski  ...  190             160  17,000  8,500 

Tainionkoski  ...  70             5-9  44,000  31,000 

Linnakoski  ...  170            5  37,000  26,000 

Imatra       20  18  3  138,000  98,000 

Kyyronkoski 

Myllikoski  \  115  104  78,000  55,000 

Vallinkoski  J 

Rriikkolaukoski  ...  45             8'8  66,000  46,500 

Rouhialoukoski  ...  60             7'5  56,000  39,500 

The  remaining  four  have  not  been  measured  as  yet. 

Most  of  the  rivers  in  the  central  part  of  the  country  are  running 
into  the  Saimasjo,  and  by  regulation  it  should  be  possible  to  obtain 
between  300,000  and  400,000  e.h.p.  from  the  Vuoxen  River. 

In  the  northern  part  there  are  not  so  many  or  so  large  water- 
falls as  in  the  south  ;  amongst  them  may  be  mentioned  the 
Kajana  Falls  and  those  formed  by  the  Ulea  River. 

Up  to  the  present  time  only  comparatively  few  of  the  many 
waterfalls  have  been  harnessed,  and  then  chiefly  by  private  people 
in  the  pulp,  paper  and  chemical  industries.  Experts  have,  how- 
ever, long  been  pointing  out  what  an  immense  economic  loss  to 
the  country  it  is  to  employ  foreign  coal  or  wood  as  fuel  for 
locomotives,  when  the  country  has  such  an  abundance  of  energy 
available  in  the  form  of  water  power. 

Several  foreign.  Finnish  and  Russian  Banks  and  financiers  have, 
however,  had  their  attention  directed  towards  this  important 
question,  and  have  made  a  start  with  the  harnessing  of  waterfalls 
for  the  production  of  energy  for  railways,  lighting,  and  industry. 
and  the  State  is  also  engaged  on  the  same  matter. 

A  German  financial  syndicate,  consisting  of  the  Deutsche  Bank, 
Bank  fiir  Handel  und  Industrie,  and  Blektrische  Licht  und 
Kraftanlagen  A.G.,  has  thus  bought  the  VallinkoBki  and  part  of 
the  Rouhialoukoski  Waterfall  for  a  total  sum  of  nearly  £250,000. 

The  railway  authorities  are  now  considering  a  project  for  the 
electrification  of  three  different  railway  lines,  the  total  length  of 
which  is  678  km.  Among  these  is  the  line  between  Wiborg- 
Helsingfors  and  St.  Petersburg,  for  the  running  of  which  there 
will  be  required  33,000  h.p.,  which  will  be  derived  from  the 
Vallinkoski  waterfall. 

Another  syndicate  has  been  formed  in  Brussels  for  the  acquisi- 
tion of  those  waterfalls  in  the  Vuoxen  River  which  are  in  private 
hands,  and  some  Russian  groups  are  also  making  preparations  to 
get  their  share  of  the  Finnish  waterfalls. 

The  Finnish  Senate  has  had  plans  worked  out  for  the  harnessing 
of  the  Imatra  Waterfalls  and  a  couple  of  others  in  the  Vuoxen 
River,  and  in  the  preparation  of  these  plans  special  precautions 
have  been  taken  with  the  view  of  avoiding  injury  to  the  beauty  of 
the  surrounding  scenery.  Part  of  the  energy  to  be  produced  by 
these  falls  will  be  employed  for  the  electrical  towing  of  ships  in 
the  Saima  Canal.  This  canal,  which  connects  the  southern  part 
of  the  Saima  Lake  with  the  Gulf  of  Bothnia,  was  opened  for  traffic 
in  1856,  and  has  a  length  of  59 '3  km.  The  width  at  the  bottom  is 
11'9  m.,  which,  however,  is  reduced  to  7'4  m.  at  those  places 
where  the  canal  has  to  pass  rocks.  The  depth  is  27  metres.  The 
difference  in  height  between  the  sea  and  the  level  of  the  Saima 
Lake  is  75  9  m.,  and  there  are  in  all  28  locks,  through  which  the 
vessels  have  to  pass.  In  1910  the  number  of  boats  passing  through 
this  canal  was  7,000.  It  has  been  designed  for  vessels  with  a 
maximum  length  of  31  '2  m.,  a  width  of  7  1  m.  and  a  draught 
of  2'5  m. 


This  subject  was  discussed  by  the  Scottish  Local  Section  of 
the  Institution  op  Ei.ectiucal  Engineers  on  March  24th. 
For  an  abstract  of  Mr.  P.  Ayton's  introductory  statement  see  Elec- 
tbical  Review,  page  557. 

Mb.  Halley  Craig  (Glasgow)  said  he  thought  the  results  spoken 
of  by  Mr.  Ay  ton  justified  them  in  saying  that  there  was  no 
doubt  a  field  for  the  electric  vehicle.  But  the  petrol  vehicle  held 
the  field  at  present,  and  before  they  could  expect  a  share  of  the 
business  a  great  deal  of  uphill  work  had  to  be  done.  He,  person- 
ally, waB  much  interested  in  the  Edison  battery  as  against  the  lead 
batteries.  He  spoke  with  20  years'  experience  of  lead  batteries,  and 
he  suggested  that  if  the  Corporation  of  Glasgow  and  other  power 
producing  concerns  would  provide  chareing  facilities  on  more  ex- 
tensive lineB  than  at  present,  the  popularity  of  the  electrically- 
driven  vehicle  would  be  sure  to  improve. 

Mr.  Watson  (Lon  ion)  thought  that  the  Corporation  of  Glasgow, 
with  its  good  charging  facilities,  should  indicate  where  such 
vehicles  could  be  charged.  Enthusiasm  for  the  electric  vehicle 
was  rapidly  developing.  There  was  no  doubt  that  the  bulk  of 
municipal  work  in  the  next  few  years  would  be  taken  up  by 
electrically-propelled  vehicles.  The  Edison  accumulator  business, 
established  here  two  years  ago,  while  not  actually  trading  in 
batteries,  could  take  the  credit  of  opening  up  and  causing  an 
interest  in  active  work  in  this  direction.  Some  time  ago  they  had 
orders  at  the  rate  of  one  a  week  ;  now  they  had  increased  to  two 
a  week,  and  from  the  number  of  inquiries  which  were  being 
received  they  anticipated  that  it  would  soon  be  three  a  week.  He 
was  confident  that  the  increase  would  be  very  rapid,  for  in  America 
he  was  infbrmed  that  the  numbers  of  electrically-propelled  vehicles 
had  risen  from  23,000  to  30,000  since  Christmas.  Good  charging 
facilities  were,  however,  most  essential.  The  manufacturers  were 
doing  their  utmost  to  get  assistance  from  central-station  engineers, 
and  some  of  the  latter  had  acquired  electrical  vehicles,  which 
was  a  sign  that  they  believed  in  what  they  were  preaching.  When 
electric  vehicles  were  sold  they  were  supplied  with  an  ampere-hour 
meter,  which  showed  at  a  glance  the  position  in  which  the  van 
stood  with  regard  to  current,  and  if  the  van  was  let  down  it  was  to 
a  certain  extent  the  driver's  fault,  newas  present  at  a  test  which 
was  made  recently  for  a  firm  of  brewers.  The  van  was  a  2-ton 
vehicle,  and  the  load,  besides  that  of  four  men,  was  2  tons  17  cwt. 
The  van  was  capable  of  doing  40  miles  in  very  dry  weather, 
though  45  could  be  got  out  of  it.  The  van  was  driven  right  across 
London  to  the  top  of  Highgate  Hill.  With  special  instruments 
for  taking  the  readings  he  found  that  they  were  taking  80  amperes 
on  the  flat,  at  the  foot  of  the  hill  140  amperes,  and  at  the  highest 
point  240  amperes.  They  returned  at  35  miles  per  hour  to  the 
garage  three  or  four  miles  away,  and  he  discovered  on  calculating 
that  the  total  consumption  was  48  units,  equal  to  a  cost  of  four 
shillings.  When  they  got  figures  like  that  they  would  agree  that 
there  must  be  a  future  before  the  electrically-propelled  vehicle. 

Prof.  Bailey  (Edinburgh)  said  they  must  put  down  practically 
the  whole  of  the  success  attained  to  the  Edison  battery.  If  they 
had  a  battery  running,  say,  four  years,  with  running  costs  one- 
third  the  cost  of  petrol,  the  case  for  the  electric  vehicle  was  made 
out.  The  only  trouble  was  the  expense  of  the  accumulators  at  the 
present  moment,  and  the  price  of  the  car  would  have  to  be  brought 
down  to  compete  with  the  petrol  vehicle.  It  was  difficult  to  make 
a  saving  in  the  running  cost  in  the  case  of  the  private  pleasure  car, 
and  the  extra  cost  in  the  case  of  the  electric  battery  in  the  first 
instance  would  militate  against  it.  Then  there  was  the  difficulty 
of  charging,  and  in  his  opinion  a  special  machine  would  have  to 
be  brought  out  if  a  man  was  to  own  his  own  charging  plant  at  a- 
reasonable  price. 

Ma.  W.  W.  Lackie  (Glasgow)  stated  that  the  electricity  depart- 
ment of  the  Glasgow  Corporation  had  had  an  electric  vehicle  in 
use  for  a  year,  and,  from  the  returns  which  he  had  had  prepared, 
he  was  satisfied  that  the  vehicle  was  doing  the  work  of  two  horse 
vans.  A  horse  and  van  could  be  hired  in  Glasgow  for  £12  to  £14 
a  month,  and  the  electric  vehicle  cost  them  about  £24  a  month,  but 
whereas  the  horse  and  van  were  only  available  for  10  hours  a  day 
from  Monday  to  Friday,  for  four  hours  on  Saturday,  and  not  at  all 
on  Sunday,  the  electric  vehicle  was  available  for  seven  days  a  week 
and  24  hours  a  day.  It  was  agreed  that  the  petrol  car  had  a  sphere 
for  which  the  electric  car  at  its  present  stage  was  not  suited,  but 
for  town  work  there  was  no  doubt  at  all  that  the  electric  vehicle 
had  many  advantages  over  the  petrol  car.  In  Chicago,  last  year, 
he  saw  (without  exaggeration)  hundreds  of  electric  pleasure 
vehicles,  and  many  of  these  were  driven  by  ladies.  It  was  a 
common  thing  there  for  a  lady  and  gentleman  to  drive  to  the 
theatre,  leave  the  car  at  the  theatre  door,  and  drive  home  again 
when  the  performance  was  over.  Mr.  Dalrymple  (the  tramways 
manager)  mentioned  in  his  report  of  his  recent  tour  in  the  States 
that  he  saw  hundreds  of  people  going  to  business  daily  in  Detroit 
with  their  own  cars,  which  they  simply  left  in  the  street  until  the 
time  came  for  returning  home  in  the  evening.  These,  however, 
were  Ford  cars  driven  with  petrol.  He  was  told  that  in  Chicago 
there  were  700  electric  commercial  vehicles  and  3,000  pleasure 
electric  vehicles,  as  against  about  1,800  petrol  cars.  In  Glasgow 
there  were  about  3,000  motor-cars,  1,600  motor  cycles,  and  200 
heavy  motor  vehicles,  a  total  of  4,800,  all  of  them  petrol  driven, 
of  course,  with  the  exception  of  the  electric  vehicle  belonging  to 
the  electricity  department.  If  the  electric  vehicle  could  be 
brought  down  to  the  price  of  the  petrol  car,  there  was  no  doubt 
that  it  would  stand  comparison  in  other  respects.  He  would 
certainly  be  satisfied  with  10  per  cent,  depreciation  on  an  electric 
vehicle,  whereas  it  was  customary  to  write  off  20  to  25  per  cent,  in 
the  case  of  a  petrol  car.     With  electricity  at  Id.  per  unit  the  cost 
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of  fuel  waH  one-third  what  it  waH  for  petrol  Thero  wan  ono  point 
about  which  ho  wuh  not  HatiHfied  at  present,  viz.,  tho  adoption  of 
1 10  voltH  an  the  standard  proHHuro  for  charging  batteries.  This 
pressure  had  boon  adopted  from  American  practice  whore  they  had 
never  gone  in  for  200  and  250  volts  for  lighting  purposes,  lie 
thought  it  would  simplify  matters  very  much  if  the  battery 
makers  would  supply  in  this  country  a  battery  suitable  for  plugg ii>tc 
on  to  a  250-volt  cirouit  with  a  small  resistance.  He  learned  in 
New  York  that  one  company  was  prepared  to  supply  either  an 
Edison  battery  or  a  lead  battery,  but  the  price  for  the  Edifon 
battery  was  muoh  higher  than  the  price  for  the  lead  battery,  the 
Edison  battery  costing  about  three  times  as  much  as  the  lead  one. 
The  lead  battery  was  guaranteed  to  do  9,000  miles,  and  after  that 
it  could  be  renewed  for  £40.  It  would  appear  that  if  the  Edison 
battery  lasted  for  four  years,  which  it  was  guaranteed  to  do,  it 
was  to  be  preferred  to  the  lead  battery.  The  cost  of  a  lead 
battery  was  £72,  and  of  the  Edison  battery  £201  for  a  half-ton 
truck. 

Mr.  W.  L.  SPENCE  (Glasgow)  thought  that  if  the  electric-battery 
vehicles  were  to  be  adopted,  they  would  have  to  be  more  moderate 
in  capital  oost  than  at  present.  Few  people  could  afford  to  have 
electric- battery  vehicles  at  the  present  high  prices,  and  as  electrical 
■engineers  they  were  wise  in  not  boasting  too  much  of  the  Edison 
battery  from  the  commercial  point  of  view.  The  capital  cost  was 
high,  and  there  was  no  immediate  prospect  of  its  reduction.  The 
commercial  point  of  view  was  first  cost,  and  he  thought  it  would 
pay  to  use  lead  batteries,  because  of  the  very  reduced  cost  and  the 
possibility  of  a  further  reduction  at  an  early  date.  The  motors 
moat  used  seemed  to  be  series-wound,  and  he  thought  it  an 
extraordinary  mistake  with  a  storage  battery,  which  was  essentially 
a  constant-voltage  affair  ;  there  ought  to  be  a  motor  to  suit  it. 
With  series  motors  all  control  was  necessarily  rheostatic.  They 
might  have  commutation  and  combination  of  battery  cells,  but 
that  in  battery  practice  was  not  a  good  scheme.  It  was  much 
better  to  keep  their  battery  as  a  single  block,  and  for  that  purpose 
they  were  better  with  a  shunt-wound  motor.  He  suggested  that  a 
motor  with  a  speed  range  of  20  miles  should  be  used.  After  all, 
the  petrol  motor  was  hardly  comparable  with  the  electric  motor. 
It  was  a  continuous-torque  machine,  and  could  be  driven  upon  top 
speed.  Mr.  Spence  showed  a  diagram  of  an  electric  vehicle,  the 
principal  feature  of  which  was  the  shunt  winding,  variable-speed 
gear  and  double  traction  gear  driving  upon  a  live  axle.  With  an 
apparatus  of  this  sort  the  battery  would  not  run  to  any  excessive 
cost,  and  the  chassis  without  the  body  should  not  cost  more  than 
£75  or  £80. 

Mb.  Robertson  (Glasgow)  was  of  opinion  that  doctors  and  other 
professional  men  would  favour  the  electric  vehicle  if  they  had 
some  method  of  charging  at  their  own  homes.  The  electric 
vehicle  was  far  and  away  the  best  for  the  professional  man 
because  of  the  ease  of  control,  absence  of  vibration,  cleanliness, 
and  the  fact  that  it  could  be  started  from  the  seat.  He  thought 
some  way  might  be  arrived  at  so  that  batteries  could  be  standar- 
dised. If  that  were  done  and  some  kind  of  exchange  set  up,  this 
form  of  traction  would  become  very  much  more  popular.  He 
suggested  the  establishment  of  roadside  depots  for  recharging  or 
supplying  batteries,  but  standardisation  of  voltage  was  necessary. 

Mr.  Seddon  (Edinburgh)  hoped  it  would  only  be  a  question  of  a 
short  time  before  the  electric  vehicle  took  a  large  share  of  the 
traffic.  He  agreed  with  the  previous  speaker  that  the  shunt  motor 
appeared  to  be  of  higher  efficiency  upon  a  general  line  of  running 
with  the  motor  connected  across  the  terminals  of  the  battery. 
With  regard  to  the  cost  of  Edison  batteries,  he  believed  that  if  the 
price  went  down  it  would  tempt  people  to  take  a  bigger  interest 
in  the  batteries,  and  judging  from  the  number  of  lead  cells  in  use, 
one  could  readily  appreciate  the  fact  that  the  Edison  battery  was 
too  high  in  cost. 

The  Chairman  (Mr.  J.  A.  Robertson,  Greenock)  also  spoke  on 
standardisation.  He  thought  this  was  one  of  those  cases  where 
standardisation  did  not  mean  stagnation  aB  in  other  branches  of 
industry,  and  they  could  put  a  much  better  design  on  the  market 
here  than  in  America,  where  the  industry  had  developed  very 
rapidly.  It  might  be  asked  why  they  were  so  very  far  behind  in 
this  country,  with  little  or  no  development  in  the  electric  vehicle 
industry,  while  in  the  United  States  there  were  37,000  in  use,  and 
on  the  Continent  large  numbers  were  to  be  seen.  He  thought  one 
of  the  reasons  was  the  want  of  co-ordination  between  the  manu- 
facturing industry  and  the  generating  industry.  In  America  the 
•supply  was  in  the  hands  of  the  manufacturers,  and  in  this  country 
it  was  in  the  hands  of  the  municipality,  and  that  might  be  a  dis- 
advantage. He  thought,  however,  that  the  largest  development 
was  to  be  looked  for  in  this  country  from  the  commercial  vehicle 
for  some  years  to  come,  and  the  municipalities  were  in  a  position 
to  take  the  lead  over  any  private  company.  They  required  a  large 
number  of  vehicles  for  different  purposes,  for  refuse  collecting,  street 
sweeping  and  street  watering,  and  for  other  purposes,  and  for  these 
the  electric  vehicle  was  suitable.  Mr.  Page  showed  slides  of  the  Paris 
garage  and  the  motor-vehicles  there.  He  was  in  Paris  in  May  on 
the  occasion  of  the  Institution  meeting,  and  went  to  see  one  of  the  new 
destructors  put  up  there,  and  at  the  same  time  saw  one  of  these 
machines  which  had  been  in  use  for  a  year  and  a-half,  and  seven 
which  had  been  in  use  for  shorter  periods.  As  a  result  of  these 
experiments  the  Paris  municipality  had  at  that  time  justjdecided 
to  change  from  the  horse-drawn  service  to  the  electric  vehicle. 
After  making  trials  with  petrol  and  electric  vehicles,  and  compar- 
ing them  with  horse  service,  they  had  come  to  that  decision. 
He  was  not  at  liberty  to  give  figures,  but  these  showed  a  decided 
saving  over  horse  traction,  and  a  decided  saving  over  petrol,  the 
ratio  being  approximately  60  per  cent,  for  electric  vehicles  against 
100  for  petrol.  His  experience  in  Greenock  was  that  a  petrol-driven 
motor  worked   out    at  2'ld.  per  ton-mile.     He  was  speaking  of  a 


commercial  motor,  I  torm,  operating  in  a  fairly  hilly  dintri<;t,  and 
2d.  per  ton-mile  win  not  mi  axTWIlllTC  In""'  .  particularly  for  their 
district.     The    lead    cell    had    hardly   been    fa  but  he 

thought  for  these  heavy  OOmmsroifJ    vehicle-*    there   wan    a   great 
future    still  for   the  lead  Oell,  and    thoM  WgOBI    he    m 
were  fitted  up  with  lead  cells.  Mr.  BdltOD  had  given  them  a  cell  with 
distinct  advantages  over  the  lead  oell,  and  one  which  lor  the  light 
pleasure  vehicle  was  more  suitable  than  the  lend  type  could  be. 

Mlt.  Pack,  who  read  the  paper  in  the  author 'm  abnence,  in  the 
course  of  his  reply  said  the  suggestion  that  tin-  electric  vehicle 
manufacturers  should  get  out  batteries  with  a  voltage  of  some- 
thing like  200  volts  was  about  the  likeliest  way  out  of  the  diffi- 
culty if  space  could  be  found  for  the  batteries.  In  canes  where 
charging  facilities  were  required,  the  Glasgow  Corporation  would 
not  be  found  wanting.  It  was  good  news  to  hear  from  Mr. 
Watson  that  orders  were  going  up  in  number,  but  they 
would  certainly  be  more  if  Mr.  Watson's  firm  would  cut  down 
the  first  charge.  The  Glasgow  Corporation  electric  van  cost  £500 
without  the  body,  which  came  to  about  £4.">,  so  that  the  overall 
price  was  in  the  neighbourhood  of  4600,  and  they  got  a  petrol 
van  to  do  the  same  work  for  about  £400.  The  field  of  the  electric 
car  was  definite  and  clear  to  them  at  present.  They  were  not  ont 
to  try  to  compete  with  petrol  cars  and  he  did  not  think  they 
would.  The  lead  battery  as  compared  with  the  Edison  battery 
had  at  least  double  the  weight,  and  that  that  would  militate 
considerably  against  the  extensive  use  of  lead  batteries.  He  did 
not  agree  with  the  shunt-wound  motor,  and  if  they  were  going 
into  the  gearing  question  they  would  lose  one  of  the  soundest 
arguments  for  pushing  electric  vehicles,  and  that  was  simplicity 
of  control. 


THE    FIRST    ELECTRIC    RAILWAY    IN 
SPAIN. 


The  Southern  Railway  Co.  of  Spain  serves  the  important  terri- 
tory between  Linares  and  Almeria,  and,  in  particular,  the  mining 
districts  in  the  province  of  Santa  Fe.     Practically  the  whole  of  the 

14  miles  of  single  track  between  Gergal  and  Santa  Fe  comprises 
gradients  of  1  :  35,  and  by  the  year  1906  mineral  traffic  had  become 
so  heavy  that  steam  working  was  very  difficult  on  this  route.  The 
average  weight  of  empty  trains  ascending  to  Gergal  is  150  tons, 
and  of  laden  trains  descending  to  Santa  Fe  is  450  tons.  It  was 
decided  to  adopt  three-phase  electric  traction  for  goods  and  mineral 
service  retaining,  at  least  temporarily,  steam  traction  for  the  com- 
paratively unimportant  passenger  service.  The  speed  of  ascent  ha6 
since  been  raised  from  7i  to  15£  m.p.h.,  the  traffic  capacity  of  the 
line  being  correspondingly  increased.  It  is  arranged  that  up  and 
down  trains  run  in  pairs,  and  pass  each  other  at  the  intermediate 
station  of  Fuente-Sante.  The  three-phase  system  was  chosen  in 
order  to  make  possible  simple  regenerative  working,  to  which  the 
contour  and  general  circumstances  of  the  system  are  very  favour- 
able. The  heavy  descending  trains  are  kept  easily  and  efficiently 
under  control,  and  light  ascending  trains  are  propelled  by  the 
energy  recuperated. 

A  steam-driven  central  station  has  been  erected  at  Santa  Fe, 
which  will  be  near  the  centre  of  the  line  when  the  latter  is  extended 
to  Almeria.  A750-KW.  (cos  <p  =  0'8),  6,000-volt,  25-cycle  alternator, 
capable  of  supplying  20  per  cent,  overload  for  half  an  hour,  is  driven 
at  107  r.p.m,  by  a  direct-coupled  cross-compound  jet  condensing 
Lenz  steam  engine.  The  generating  set  is  provided  with  a  30-ton 
16-ft.  fly-wheel  securing  a  coefficient  of  cyclic  irregularity  of 
1:250.  From  this  fly-wheel  a  25-KW.  exciter  is  belt-driven.  Two 
De  Naeyer  boilers  with  3,050  sq.  ft.  of  heating  surface  provide 
7,700  lb.  of  steam  per  hour  (11,000  lb.  on  overload)  at  170  lb. 
per  sq.  in.,  and  superheated  to  300°  C.  A  liquid  resistance  is 
installed  to  absorb  automatically  any  excess  of  regenerated  energy 
over  that  required  by  the  ascending  train.  At  present  the  station 
lies  at  one  end  of  the  line,  and  5,500  volts  mean  line  pressure  is 
maintained  by  a  Tirrill  regulator  connected  through  3"14  sq.  mm. 
pilot  leads  to  a  pressure  transformer  at  Fuente-Sante. 

Two  S-mm.  copper  wires  are  suspended  over  each  track, 
the  rails  serving  as  the  third  conductor.  Over  bridges,  the 
wires  are  carried  by  tubular  iron  structures  of  simple  but  sub- 
stantial construction.  In  tunnels  (which  vary  in  length  from 
312  to  1,050  ft.)  the  conductors  are  carried  by  cross  wires  anchored 
to  the  roofing  :  the  points  of  suspension  of  the  conductors  lie  from 

15  ft.  9  in.  to  16  ft.  6  in.  above  rail  flanges,  and  the  lowest  point  in 
the  conductors  lies  9  in.  or  10  in.  above  the  loading  gauge.  Posts 
are  spaced  1,150  ft.  apart  on  straight,  and  720  to  920  ft.  on  curved 
track.  Arrangements  are  made  for  the  accommodation  of  a  h.t. 
three-phase  feeder  when  the  line  is  extended  11  miles  to  Dona 
Maria.  In  the  open,  the  conductors  are  suspended  at  a  height  of 
18  ft.  6  in.  from  span  wires  attached  through  Ambroin  insulator? 
(porcelain  in  stations  and  tunnels),  and  a  strainer  to  galvanised 
iron  rings  which  are  nailed  to  the  posts  after  adjusting  the  height 
of  the  conductor.  The  contact  lines  are  attached  to  the  span 
wires  by  special  carriers  with  ebonite  and  porcelain  insulation 
tested  to  10,000  volts.  Wurtz  lightning  arresters  are  installed  at 
the  terminal  and  intermediate  stations.  A  paste  bond  was  tried, 
without  success,  between  the  rail  joints  :  Carpentier-Riviere 
flexible  bonds  are  now  riveted  beneath  the  rails,  and  cross  connec- 
tions are  made  every  100  yd.  or  so. 

The    existing    rails    being     retained,    it    was     necessary,    in 
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selecting  electric  tractor?,  to  limit  the  load  per  axle  to  13  tons. 
Allowing  for  the  steep  gradient  and  the  weight  of  trains  to  be 
hauled,  it  was  decided  provisionally  to  use  4 -axle,  52-ton  locomotives. 
Instead  of  using  single  640-h.p.  4-axle  locomotives,  it  was  decided 
to  use  two  320-h.p.  2 -axle  locomotives  for  each  train,  thus  securing 
reserve  equipment  at  minimum  cost  and  providing  economical 
and  flexible  units  for  shunting  work  and  the  like.  When 
using  two  locomotives,  control  is  from  either  cab.  The  electrical 
equipment  is  by  Brown-Boveri,  the  mechanical  by  the  Ateliers 
Suisse  Construction  des  Wagons.  Five  tractors  are  at  present  in 
use,  the  general  arrangement  and  dimensions  being  as  in  fig.  1  *  : 
four  windows  and  six  doors  are  provided.  Each  carries  a 
300-k.v  a.,  5,200/  150-volt  transformer  as  shown.  The  motors  are 
6/12  pole  machines  of  the  three-phase  squirrel- cage  type,  rated 
at  220/160  h.p.,  150  volts,  500/250  e.p.m.,  25  cycles,  and 
geared  1  :  4'5  to  the  axles.  The  weight  of  each  motor,  including 
gears  and  gear  case,  is  3  tons,  and  of  the  mechanical  and  electrical 
equipment  on  each  locomotive,  13  tons  each.     The  normal  speed  is 


NEW    ELECTRICAL      DEVICES.      FITTINGS 
AND    PLANT. 


Small  Power  Dynamos,  &c. 

We  have  received  from  the  Small  Power  Dynamo  and  Motor. 
Co.,  of  Openshaw,  copies  of  their  latest  list  dealing  with  d.c. 
dynamos  and  motors,  motor-generators  and  rotary  converters,  in 
sizes  from  fa  to  3  h.p.  squirrel-cage  motors,  and  A.c— D.c.  motor- 
generators. 

The  direct-current  machines  are  fitted  with  slotted  drum  type 
armatures  running  in  phosphor  bronze  bearings  provided  with  ring 
lubrication.  The  field  coils  are  former  wound  ;  carbon  commu- 
tator brushes  are  used.  The  machines  are  carefully  tested  and  will 
carry  an  overload  of  2.">  per  cent,  for  30  minuteB  and  50  per  cent, 
for  a  few  minutes  without  injurious  heating  or  sparking. 

The  machines  are  built  of  either  open,  semi  or  totally- 
enclosed  types  ;  shunt,  series  or  compound  wound  ;  and  are  fitted, 
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Fig.  1. — Electric  Locomotive,  Southern  Railway  of  Spain. 


Fig.  1.— Small  d.c.  Rotary  Converter. 


15J  m.p.h..  but  in  case  of  need,  and  to  facilitate  starting,  the 
number  of  stator  poles  in  the  motor  may  be  doubled  ;  the  maximum 
speed  is  thus  halved  and  the  tractive  effort  increased  45  per  cent. 
To  improved  the  starting  torque,  and  to  increase  the  short-circuit 
current,  suitable  resistances  with  large  cooling  surfaces  are 
mounted  between  the  rotor  bars  and  short-circuiting  ring.  Five 
tappings  on  the  low-tenpion  side  of  each  transformer  provide  for 
the  application  of  reduced  pressure  to  the  motor  stator  on  starting  ; 
the  necessary  switching  operations  are  performed  by  servo-motors, 
on  each  locomotive  and  a  single  master  controller  ;  complete  wiring 
diagrams  are  to  be  found  loc.  cit.  The  motor  characteristics  with 
6  and  12  poles  respectively  are  : — Full  lead  h.p..  220, 160  ;  r.p.m., 
4:>0,  225  :  cos  <p,  0'96,  0  87  ;  efficiency,  89  per  cent.,  85  per  cent.  ; 
temperature  rise  on  sustained  full  load  output  (6  poles,  220  h.p.) — 
stator  windings,  70°  C.  ;  stator  plates,  52*  C 

Each  locomotive  is  provided  with  a  bipolar  collector  bow  ;  a 
6-H.P.  transformer  ventilating  fan  ;  and  a  compressor  capable  of 
compressing  17J  cb.  ft.  of  air  per  minute  to  100  1b.  per  sq.  in. 
Pressure  in  the  air  reservoir  is  maintained  automatically  between 
80  and  100  lb.  ;  should  it  fall  below  80  lb.,  for  any  reaeon, 
the  overhead  contact  bows  fall,  hence  the  train  cannot  run  when 
the  air  pressure  required  for  braking  is  not  available.  If  the  line 
pressure  is  low,  due  to  simultaneous  heavy  demands,  it  may  be 
necessary  to  place  the  motor  controller  on  the  550-volt  contact  to 
obtain  full  rated  output  ;  normally  the  latter  is  obtainable  on  the 
last  notch  but  one  (450  volts).  To  secure  maximum  efficiency 
whether  of  driving  or  regenerative  braking,  the  motors  are 
operated  whenever  possible  on  one  of  the  last  two  controller 
"notches. 

Electrification  was  effected  without  derangement  of  service,  and 
perfectly  satisfactory  operation  has  been  obtained  since  electric 
working  was  commenced  in  June,  1911.  So  long  as  the  time  table 
is  oboerved,  the  central  station  has  to  supply  appreciable  energy 
only  during  starting  periods.  At  other  times,  energy  generated  by 
the  descending  train  suffices  to  drive  the  ascending  train. 
Although  the  motors  are  exposed  continuously  to  an  impalpable 
dust  of  iron  ore,  they  have  given  no  trouble. 


Electric     Steel    Works. — It  is   announced   that   the 

important  electric  steel  works  belonging  to  the  Societe  Electro- 
metallurgique  P.  Girod,  of  Ugine,  Savoy,  which  has  a  share  capital 
of  £480,000,  have  passed  into  the  possession  of  Schneider  &  Co.,  of 
Crensot.  The  headquarters  of  the  former  are  at  Ugine,  and  the 
company  also  has  four  French  branches  at  St.  Gervais,  Bionnay, 
Venthon  and  Queige,  and  a  further  one  at  Gonrtepin,  Switzerland. 
The  works,  which  find  employment  for  600  men.  produce  ferro- 
manganese,  ferro-silicon,  ferro-tungsten,  and  all  sorts  of  electro- 
steel. 

*  See  also  "La  Technique  Moderne,"  pp.  170-175,  1914. 


with  ball  bearings  if  required.  From  the  numerous  machines 
illustrated,  we  have  selected  the  firm's  small  direct-current  rotary 
converter  and  totally-enclosed  ball-bearing  grinding  motor  for 
illustration. 

The  converter,  fig.  1,  built  for  outputs  between  40  and  700  watts, 
has  a  double-wound  armature  with  a  commutator  at  each  end,  and 
is  designed  to  run  on  primary  voltages  ranging  from  100  to  250 


Fig.  2. — Grinding  Motor,  Small  Power  D.  &.  M.  C<>. 

The  grinding  motor,  fig.  2,  is  built  in  sizes  of  from  J  to  3  h.p., 
speed  2,000  to  1,700  r.p.m.,  and  an  adjustable  tool  rest  is  fitted. 
Similar  machines,  but  with  projecting  screwed  shafts,  are  supplied 
for  polishing. 

It  will  be  gathered  that  the  company  have  laid  themselves  out 
to  cater  for  the  small  motor  business,  and  their  list  contains 
detailed  information  as  to  output,  price,  &c. 

Small  Portable  Electric  Pumps. 

The  portability  of  electric  power  for  small  pumping  operations 
has,  perhaps,  not  been  realised  to  the  very  fullest  extent,  and  it  is 
probable  that  quite  a  considerable  amount  of  progress  can  be  made 
in  this  direction.  As  an  example  of  one  method  by  means  of  which 
this  problem  has  been  attacked,  we  may  mention  an  interesting 
portable  equipment  for  small  work  which  has  been  put  on  the 
market  by  the  Edwards  Manufacturing  Co.,  of  Cincinnati. 
This  is  shown  in  fig.  3,  and  illustrates  a  very  neat  form  of  self- 
contained  vertical  drive  in  which  the  return  water  pipes  are  utilised 
to  act  as  a  bracing  for  the  connecting  shaft  between  the  motor 
and  the  pump  itself.  In  order  to  compensate  for  any  slight  lack 
of  alignment,  should  this  occur,  a  form  of  universal  joint  is  used  in 
the  connection  between  the  motor  and  pump.  The  working  parts 
of  the  pump  are  made  of  brass,  and  the  rotor  is  run  in  ball-bear- 
ings and  is  self-lubricating.  As  the  motor  is  mounted  on  the 
exhaust  pipework  it  sustains  its  own  weight,  and  as  there  are  no 
intermediate  bearings  on  the  shaft,  there  is  obviously  no  wear  on 
the  parts.      It  is  claimed  that  for  the  smaller  outputs  which  are 
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requirod  for  pumping  out  barges,  hoatH,  Aco.,  nay  about  60  gallons 
per  minute,  the  motor  can  be  put  into  operation  by  connecting  it 
to  an  incandeHcont  lamp  Hockot,  and  the  motor  is  built  either  for 
direct  or  alternating  current.  It  in  furniHhed  with  meant  for 
Rwinging  if  neoeHHary,  and  ax  the  pump  itself  in  of  the  valveleHH 
type,  there  is  no  danger  from  muddy  water,  while  an  the  apparatun 
is  self-draining,  the  occurrence  of  cold  weather  doeB  not  entail  risk 
of  freezing  internally  oontained  water. 

In  larger  sizes  the  pump  is  specially  built  for  heavy  work,  and 
its  operation  under  such  circumstances  ia  shown  in  fig.  I,  this 
plant  pumping  350  gallons  per  minute  at  the  installation  of  the 
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Fig.  3.— Self-contained 
Portable  Pump. 


Fig.  4.— Pump  in 
Operation. 


Marmet  Coal  Co.,  Cincinnati.  As  the  motor  is  hung  in  a  bracket 
at  the  top  of  the  pump,  the  drive  shaft  is  relieved  of  unnecessary 
weight.  The  motor  can  also  be  lifted  from  the  bracket  and  carried 
separately  from  the  pump  if  necessary.  The  motor  is  waterproof 
and  can  thus  be  operated  in  rain,  and  is  also  air-cooled,  preventing 
the  motor  from  running  hot  on  steady  runs.  The  usual  leDgth  of 
standard  is  10  ft.  For  an  output  of  60  gallons  per  minute  a  £-h.p. 
motor  is  installed,  while  for  250  gallons  per  minute  the  motor  is 
of  7-h.p.  capacity.  For  bilge  pumping,  small  drainage  services, 
&c,  the  pumps  appear  to  offer  a  very  good  means  of  dealing  with 
difficulties. 

Central  Lamp  Suspension. 

Referring  to  the  growing  tendency  on  the  part  of  municipal 
authorities  to  suspend  lamps  centrally  over  the  streets  instead  of 
using  lamp  standards  on  the  kerb,  where  they  impede  traffic,  the 


Fig.  5. — Bromley  High  Street  ;  Suspended  Lighting. 


London  Electric  Firm,  of  Croydon,  point  out  that  the  difficulties 
met  with  in  adopting  this  plan  in  streets  of  irregular  frontages 
can  easily  be  surmounted. 

For  a  considerable  period  the  lighting  of  the  main  street  of 
Bromley  (Kent)  has  been  carried  out  largely  by  means  of  centrally 
suspended  arc  lamps,  the  traders  in  this  street  having  insisted  on 
the  provision  of  improved  illumination.     Where  a  low  building  is 


mot  with,  the  impending  cable  i  i  either  attached  to  a  short  po 
to  a  chimney   stack,    an   shown    in    the  aOOOmpSBying    illuMr, 
There   iH   no  dillieulty   in   doing   this.     The  cnblct   are    of  I 
exaggerated  in  the  view  to  make  them  visible. 

\  Simplex   Sign. 

Electrical  contractors  should  remember  that  some  of  the  posi- 
tions which   might   be  profitably  employed   for  placing  an  el- 
sign  are   not  appreciated    by  advertisers.     The  more  unusual  the 
design  or  application  of  an  electric  sign  the  better  chance  there  is 


Fig.  6.— Simplex  Sign  at  Birmingham. 


of  the  subsequent  effect  being  remunerative  to  the  advertisers, 
and  hence  there  is  more  likelihood  of  the  contractor  making  a 
sale.  Firms  specialising  in  this  class  of  work,  such  as  Simplex 
Conduits,  Ltd.,  Garrison  Lane,  Birmingham,  are  always  willing 
and  in  a  position  to  assist  the  contractor  by  suggestions  and 
suitable  designs. 

The  accompanying  view,  fig.  6,  shows  a  Simplex  sign  erected  in 
Birmingham.  It  is  three-sided,  over  25  ft.  high,  each  letter 
measuring  24  in.,  alternate  spaces  being  arranged  as  a  door  for 
changing  lamps  or  inspection  purposes.  Twenty-four  50-C.P. 
lamps  are  used  for  lighting,  and  the  sign  is  legible  at  a  great 
distance. 

The  Econo  Vacuum  Cleaner, 

Messrs.  Duncan  Watson  &  Co.,  of  62,  Berners  Street,  W.,  have 
recently  introduced  a  neat  little  vacuum  cleaner  of  somewhat  similar 
shape  to,  but  cheaper  construction  than,  their  well-known  Santo 
machine.  The  new  machine — the  Econo — stands  18  in.  high,  and 
is  11  in.  in  diameter,  weighing  only  23  lb.  It  contains  a  double 
fan  driven  by  a  universal  motor,  which  is  easily  adapted  for  use 
on  either  a.c.  or  d.c.  circuits.  Each  machine  has  a  small  resist- 
ance in  the  base,  which  is  cut  out  for  alternating-current  working 
by  a  screw  plug.  An  internal  oil  reservoir  is  fitted,  which  can  be 
filled  from  outside,  and  provides  the  necessary  lubrication  for 
many  months'  use.  The  parts  are  standardised  ;  a  metallic  suction 
hose  is  provided,  and  the  machine  taking  less  than  }  unit  per  hour 
can  be  attached  to  an  ordinary  lampholder. 

Vitreous  Tiles. 

Messrs.  Chance  Brothers  &  Co.,  Ltd.,  of  28,  Victoria  Street, 
Westminster,  have  recently  brought  out  a  new  line  of  vitreous  tiles 
and  mosaics  which  possess  exceptional  qualities.  These  tiles  are 
of  granular  structure,  and  are  made  in  moulds  which  provide  them 
with  serrations  on  the  back,  so  that  they  take  a  firm  hold  of  the 
cement.  They  are  of  the  same  material  throughout  so  that  they 
do  not  flake  or  craze,  and  they  can  be  had  in  a  great  variety  of 
colours.  The  tiles  are  suitable  for  facing  the  walls  and  floors  of 
engine  rooms,  &c,  and  would  make  an  excellent  substitute  for 
glass  in  the  flooring  of  an  itchboard  galleries,  being,  in  fact,  closely 
akin  to  glass,  and  capable  of  being  cut  with  a  diamond  ;  they 
never  become  slippery,  and,  if  worn  right  through,  would  keep 
their  colour  to  the  last.  They  can  be  cut  to  any  shape,  and  make 
excellent  mosaics,  while  their  cost  is  quite. moderate. 

Small  Steam  Turbines. 

Messrs.  R.  S.  Price,  Ltd.,  of  12,  Norfolk  Street,  London,  W.C. 
are  introducing  small  turbines  of  powers  from  J  HP.  upwards,  for 
direct  coupling  to  fans,  blowers  and  turbine  pumps.  &c.  The 
turbines  are  of  the  single-disk  axial-flow  impulse  type,  the  velocity 
of  the  steam  being  utilised  in  stages  by  causing  it  to  pass  and 
repass  through  the  same  set  of  blades.  The  great  simplicity  of 
this  type  enables  it  to  be  constructed  in  compact  form  and  at  low 
cost,  and  it  gives  the  desired  output  without  excessive  speed  of 
revolution. 

"  Nightingall "  Automatic  Cookers. 

From  the  General  Electric  Co.,  Ltd.,  of  67,  Queen  Victoria 
Street,  E.C.,  we  have  received  particulars  of  the  "  Nightingali ' 
electric  cookers,  which  we  illustrate  in  figs.  7  and  S,  on  p.  S88. 
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This  cooker  is  built  up  of  sheet  metal  on  an  angle  iron  frame, 
and  is  double  eased  and  lagged.  The  heating  element,  rated  at 
1,800  watts,  is  situated  in  the  bottom,  protected  by  a  wire  frame, 
and  is  automatically  controlled  by  a  mercury  thermometer  fitted 
at  the  back  of  the  cooker,  which  gives  heat  steps  of  200°,  300°, 
400°  and  500°  F.     The  column  of   mercury   actuates  a  solenoid 


Fig.  7. — Nightingall  Automatic 
Cooker. 


Fig.  8. — Automatic 
Steamek. 


switch,  which  cuts  off  current  as  soon  a3  the  heat  of  the  oven  has 
arrived  at  the  predetermined  temperature. 

Both  current  and  temperature  being  controlled  at  one  point,  no 
special  knowledge  is  required  for  the  operator,  and  the  oven  is 
practically  "  foolproof." 

The  "  Nightingall  "  steamer  is  constructed  on  similar  lines,  but 
is  smaller.  Automatic  control  is  given  with  two  temperatures — 
high,  which  equals  a  steam  pressure  of  about  2  lb.  ;  and  low, 
which  is  j  ust  above  boiling  point.  The  heater  is  of  800  watts  rating, 
of  the  immersion  type,  placed  in  a  water  space  at  the  bottom. 

Steel  Works  Electrification. 

That  the  efficiency  of  blast  furnaces  is  greatly  increased  by  the 
removal  of  moisture  from  the  blast  is  undisputed.  Very  many 
ways  in  which  the  moisture  can  be  removed  are  in  existence,  the 


Fig.  9.— Witton  Motors  Driving  Ammonia  Compressors. 


majority  involving  the  use  of  some  chemical  substance,  such  as 
chloride  of  calcium,  to  absorb  the  moisture.  These  processes, 
however,  leave  much  to  be  desired  in  the  efficacy  with  which  they 
remove  the  moisture,  and  a  method  which  has  found  far  greater 
approval  consists  in  converting  the  atmospheric  moisture  into 
snow  which  can  then  be  readily  removed. 

A  large  plant,  working  on  this  principle,  has  recently  been 
installed  in  the  Midlands.  It  consists  of  six  400-H.r.  d.C. 
"'  Witton "  motors,  with  cast-steel  shells,  driving  "  Haslam  " 
ammonia  compressors ;  the  accompanying  view,  fig.  9,  gives  an 
excellent  idea  of  this  plant.  The  motors  have  interpoles  and  are 
controlled  by  switchgear  standing  by  each  set.  The  ammonia 
compressors  work  in  conjunction  with  a  refrigerating  plant, 
producing  cold  brine  which  cools  a  series  of  pipes.  The  blast  on 
its  way  to  the  blowing  engine  is  passed  through  these  pipes,  which 
are  in  duplicate,  and  the  snow  is  removed  from  the  interior  surface 
of  one  set  at  frequent  intervals,  the  other  set  meanwhile  being  in 
commission  for  the  refrigerating  process.  The  electric  motor 
equipment  for  this  installation  was  supplied  by  the  General 
Electric  Co.,  Ltd. 


LEGAL. 


Attorney-General  v.  Long  Eaton  Urban  District  Council. 
Mr.  Justice  Sargant,  on  May  12th,  delivered  his  reserved  judg. 
ment  in  the  action  brought  by  the  Attorney-General,  at  the 
relation  of  the  Long  Eaton  Gas  Co.,  to  prevent  an  alleged  undue 
preference  being  given  to  consumers  of  the  defendant  Council's 
electric  supply. 

The  case  was  heard  on  April  3rd,  6th  and  7th  last,  and  fully 
reported  in  the  Electrical  Review  at  pp.  616  and  649. 

Mr.  Justice  Saroant,  in  giving  judgment,  said  that  in  this 
action  the  Attorney-General,  on  the  relation  of  the  Long  Eaton 
Gas  Co..  was  seeking  to  restrain  an  alleged  breach  by  the  Long 
Eaton  Urban  District  Council  of  the  provisions  of  Sees.  19  and  20 
of  the  Electric  Lighting  Act,  1882.  The  most  important  rates  of 
charges  are,  for  the  purpose  of  this  action  : — (1)  For  lighting 
houses,  shops  and  other  premises,  except  factories,  a  flat  rate  of 
3Jd.  per  unit,  less  10  per  cent,  discount  ;  (2)  for  lighting  factories, 
3d.  per  unit  for  the  first  2,000  units  per  quarter,  afterwards  2d.  per 
unit  less,  in  each  case  certain  discounts,  increasing  with  the 
amount  of  the  account  ;  and  (3)  for  power  or  heating,  for  a  con- 
sumption not  exceeding  250  units  per  quarter,  2d.  per  unit,  and  for 
larger  consumptions  per  quarter  a  gradually  decreasing  charge  per 
unit,  until  for  a  consumption  between  4,000  and  6,000  units  per 
quarter  the  rate  is  Id.  per  unit,  and  for  a  consumption  exceeding 
6,000  units  per  quarter  the  rate  is  Jd.  per  unit.  The  difference  in 
the  rates  of  charge  for  lighting  and  power  respectively  involves 
this,  namely,  that  if  a  consumer  desires  a  supply  for  power 
as  well  as  a  supply  for  light,  he  must  have  a  separate 
circuit  on  his  premises  for  the  supply  for  each  purpose, 
each  circuit  being  separately  connected  with  the  mains,  and 
having  a  separate  meter  at  its  terminals.  Each  such  circuit 
is  as  separate,  electrically  speaking,  from  the  other  as  if 
it  furnished  a  separate  supply  to  a  different  consumer  ;  and  the 
consumer  who  has  the  two  circuits  can  use  the  maximum  supply 
of  electricity  through  each  circuit  simultaneously.  What  has 
given  rise  to  the  present  proceedings  is  a  circular  which  was 
issued  by  the  Council  on  or  about  September  25th,  1911,  and  which 
is  couched  in  the  following  terms,  namely  : — "  Dear  Sir, — I  am 
directed  by  my  Council  to  inform  you  that  the  following  resolu- 
tion has  been  adopted  with  reference  to  the  price  charged  for 
electricity  to  power  consumers,  which  will  take  effect  as  stated 
therein  : — Revision  of  electricity  charges.  The  Committee  having 
fully  considered  this  matter  recommend  that  the  present  scale  of 
charges  remain  in  force  where  power  and  lighting  are  both  taken 
exclusively  from  the  Council's  electricity  mains,  but  in  cases 
where  electricity  supply  is  taken  for  power  only  or  for  power  and 
partial  lighting,  the  lowest  scale  of  charges,  where  the  number 
of  units  consumed  during  any  quarter  exceeds  4,000,  shall  be  Id. 
per  unit,  and  otherwise  according  to  the  existing  scale.  Such 
amended  charge  to  commence  on  January  1st,  1912."  It  is  alleged 
that  the  differentiation  expressed  in  this  circular  between  those 
large  consumers  of  power  who  take  power  and  lighting  exclusively 
from  the  Council's  mains  and  those  large  consumers  of  power  who 
take  for  power  only,  or  for  power  and  only  partial  lighting,  is  a 
breach  of  Sees.  19  and  20  of  the  Electric  Lighting  Act,  1882  ;  and  it  is 
Bought  to  restrain  this  differentiation  by  the  injunction  of  this  Court. 
Sees.  19  and  20  of  the  Electric  Lighting  Act  are  in  the  following 
terms  :  "  (19)  Where  a  supply  of  electricity  is  provided  in  any  part 
of  an  area  for  private  purposes,  then  except  in  so  far  as  is  other- 
wise provided  by  the  terms  of  the  licence,  order  or  special  Act 
authorising  such  supply,  every  company  or  person  within  that  part 
of  the  area  shall,  on  application,  be  entitled  to  a  supply  on  the 
same  terms  on  which  any  other  company  or  person  in  such  part  of 
the  area  is  entitled  under  similar  circumstances  to  a  corresponding 
supply."  (20)  "  The  undertakers  shall  not,  in  making  any  agree- 
ments for  a  supply  of  electricity,  show  any  undue  preference  to  any 
local  authority,  company  or  person,  but,  save  as  aforesaid,  they 
may  make  such  charges  for  the  Bupply  of  electricity  as  may  be 
agreed  upon,  not  exceeding  the  limits  of  price  imposed  by  or  in 
pursuance  of  the  licence,  order  or  special  Act  authorising  them  to 
supply  electricity.  It  is  said  by  the  plaintiff  that  both  sections 
of  the  Act  are  infringed  :  Sec.  19,  because  the  supply  of  electricity 
to  B  for  power  purposes  is  a  supply  corresponding  with  the  supply 
to  A  for  power  purposes,  and  is  applied  for  and  given  under 
similar  circumstances  ;  Sec.  20,  because  the  lower  charge  to  A  is 
undue  preference.  It  is  said  by  the  defendants  as  regards  Sec.  19, 
first,  that  the  supply  to  A  for  power  and  exclusive  light  is  not  a 
supply  corresponding  with  a  supply  to  B  for  power  only  and 
partial  lighting  ;  and  secondly,  that  even  if  the  supply  to  A  for 
power  has  to  be  considered  separately,  and  so  "  corresponds  "  with 
that  to  B,  still,  the  circumstances  are  not  similar  in  the  two 
cases.  As  regardB  Sec.  20,  the  defendants  say  that  there  is 
sufficient  dissimilarity  in  the  conditions  of  supply  between 
the  two  cases  to  prevent  the  difference  of  charge,  though 
perhaps  preferential,  from  amounting  to  an  undue  preference. 
The  first  defence  as  regards  Sec.  19  Beems  to  me  a  question  of  con- 
struction, and  I  will  deal  with  that  defence  first.  As  already 
pointed  out,  any  supply  of  electricity  for  power  is  in  the  ordinary 
course  taken  quite  separately  from  any  supply  for  lighting, 
namely,  by  a  separate  circuit  connected  with  the  mains  by  separate 
terminals  and  with  a  separate  meter.  And  thiB  being  so,  I  think 
that  according  to  any  ordinary  use  of  words,  the  Council  must  be 
said  to  be  offering  not  a  single  supply  of  electricity  but  an 
alternative  supply,  and  that  any  consumer  taking  power  and  light 
in  the  ordinary  way  on  separate  circuits,  would  be  said  to  be  taking 
not  a  single  supply  but  two  supplies,  namely,  a  supply  for  power 
and  a  supply   for  light.     And  I  c*n  see  no  sufficient  reason  for 
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outting  down  tho  benefloiol  operation  of  Soo.  Vj  ho  an  to  prevent  it» 
application  to  each  such  separate  supply.  In  my  judgment,  the 
hypothetical  consumer  B,  though  taking  a  supply  for  power  only, 
is  taking  a  supply  corresponding  with  the  like  supply  of  energy  to 
A  for  power  purposes,  although  A  may  also  be  taking  an  additional 
separate  Bupply  for  light.  And  if  any  differentiation  is  allowed 
betweem  them  qua  their  respective  supplies  for  power,  it  must  be  on 
the  ground  that  the  circumstances  are  not  similar  in  the  two  caseB. 
The  second  defence  as  regards  Sec.  19  and  the  defence  as  regards 
Sec.  20  seem  to  me  to  be  very  much  the  same,  and  to  differ,  if  at 
all,  only  in  degree.  Under  each  section  I  think  that  the  whole 
circumstances  may  be  considered  from  the  broadest  possible  point 
of  view,  and  that  the  iiuestion  is  whether  the  circumstances 
affeoting  consumer  A  or  consumer  B  in  relation  to  their  supply  of 
power  are  substantially  dissimilar  or  sufficiently  dissimilar  broadly 
to  justify  the  differentiation  propoeed  by  the  circular.  The 
general  language  of  the  two  sections,  and  their  relation  to  each 
other,  are  curiously  similar  to  those  of  Seo.  90  of  the  Railway 
Clauses  Act,  1845,  and  Seo.  2  of  the  Railway  and  Canal  Traffic 
Act,  1805.  And  some  of  the  decisions  under  those  Acts  as  well  as 
the  one  or  two  decisions  under  the  Act  now  in  question,  or 
equivalent  legislation  in  the  Colony  of  Melbourne  are  in  point 
here.  The  most  important  and  apposite  of  the  railway  cases  that 
have  been  cited  to  us  are  the  London  and  North-Western  Railway 
r.  Evershed,  3  Appeal  Cases,  p.  1029  ;  Denaby  Main  Collieries  Co. 
r.  Manchester,  Sheffield  and  Lincolnshire  Railway.  11  Appeal 
Cases,  p.  97  ;  Baxendale  <•'.  Great  Western  Railway,  28  Law  Journal, 
Common  Pleas,  p.  69  ;  and  Phipps  r.  London  and  North-Western 
Railway,  1892,  2  King's  Bench,  p.  229.  From  theee  cases  and 
those  of  Metropolitan  Electric  Supply  Co.  ».  Ginder,  1902, 
I  Chancery,  p.  411.  and  Attorney-General  of  Victoria  v.  Corporation 
of  Melbourne,  1907,  Appeal  Cases,  p.  469,  I  think  a  fairly  clear 
distinction  may  be  drawn  for  the  present  purpose  between  those 
reasons  for  making  a  lower  or  preferential  charge  which  under 
legislation  of  this  kind  are  legitimate  and  those  which  are  ille- 
gitimate. It  would  seem,  that  A  must  not  be  charged  leps  than  B, 
merely  to  overcome  a  greater  reluctance  on  the  part  of  A  to  become 
a  customer,  or  to  induce  A  to  become  a  customer  in  respect  of 
another  supply,  although  either  of  these  reasons  might  be  a  good 
commercial  reason  for  charging  less  to  A  were  the  public  under- 
takers merely  carrying  on  any  ordinary  commercial  business.  On 
the  other  hand,  any  circumstances  which  render  it  less  costly,  or 
otherwise  more  profitable  to  supply  A  than  B,  constitute  a  legiti- 
mate reason  for  making  a  lower  charge  to  A  for  the  same  supply. 
And  if  the  Court  came  to  the  conclusion  that  some  such  circum- 
stances existed,  then  proof  would  not  be  required  that  the 
diminution  in  the  charge  waB  precisely  equivalent  to  the  diminu- 
tion in  the  cost  of  the  supply.  To  apply  these  principles  to  the 
present  case,  if,  as  alleged  by  the  relators,  the  object  and  result  of 
the  circular  were  to  coax  or  induce  those  who  took  power  only,  or 
power  and  partial  lighting,  to  take  the  whole  of  their  lighting 
from  the  Council,  and  the  extra  custom  thus  obtained  would  not 
per  se  make  the  rendering  of  the  existing  service  less  costly  or 
more  profitable  to  the  Council,  then  the  policy  of  the  circular 
would  be  wrong,  and  the  differentiation  between  A  and  B  would  be 
illegal.  But  if,  on  the  other  hand,  the  combination  of  lighting  or 
exclusive  lighting  would  make  the  supply  of  power,  or  of  power 
and  part'al  lighting,  to  the  customer  in  question  less  costly  or 
more  profitable,  then  there  would  be  a  justification  for 
reducing  the  charge  to  A  as  compared  with  B,  or  (to  follow  the 
precise  lines  of  the  circular)  for  increasing  the  charge  to  B  as 
compared  with  the  charge  to  A.  As  I  understand  the  argument, 
this  view  of  the  law  was  accepted  on  both  sides,  and  the  contest 
between  the  parties  really  resolved  itself  into  one  of  fact,  namely, 
whether  as  between  customer  A,  who  takes  power  exclusively  and 
light  exclusively  from  the  Council,  and  customer  B,  who  takes 
power  exclusively  but  either  no  light  or  only  part  of  his  light,  the 
taking  by  A  of  an  exclusive  supply  of  light  renders  it  cheaper  or 
more  profitable  to  the  Council  to  give  a  supply  of  power  to  him 
than  to  B.  The  onus  of  establishing  this  would  appear  to  rest  on 
the  Council.  Speaking  generally,  the  technical  and  other  evidence 
by  which  they  Bought  to  prove  their  case  seemed  to  me  extremely 
thin.  On  the  other  hand,  no  technical  evidence  at  all  was  called 
by  the  plaintiff.  In  this  state  of  things  I  must  do  the  best  I  can 
on  the  materials  before  me.  But  should  the  fame  sort  of  question 
ever  be  brought  out  again  with  referenoe  to  a  larger  undertaking, 
there  would  be  room  for  very  much  fuller  and  more  complete 
technical  evidence  on  both  sides.  One  thiDg  seems  fairly  clear 
from  the  evidence  of  Mr.  William  Jenkins— namely,  that  before 
making  the  change,  the  Council  did  not  seek  technical  advice, 
and  that  in  making  it  they  were  not  acting  on  any  reasoned 
or  effective  comparison  with  the  cost  of  supplying  the  typical 
consumer  A  with  power  as  compared  with  the  cost  of  supplying 
B  with  power.  Nor  would  it,  I  think,  be  doing  the  Council 
au  injustice  to  say  that  the  charge  was  made  merely  on  a  rough 
general  view  of  commercial  inducement  to  the  consumer  and  com- 
mercial advantage  to  the  Council  in  which  no  distinction  was  made 
between,  on  the  one  hand,  coaxing  or  inducing  customers  to 
increase  their  custom  by  taking  a  second  supply,  and,  on  the  other 
hand,  lowering  a  charge  to  a  customer  for  an  existing  supply  by 
taking  a  supply  of  a  different  kind.  They  obviously  had  little  if 
any  idea  as  to  what  was  or  was  not  prohibited  in  this  respect  by 
their  statutory  obligations.  Mr.  Snell,  the  Council's  expert,  of 
course  was  better  informed.  But  even  he,  as  will  be  seen,  fell  into 
some  mistake  on  this  point.  And  he  was  apparently  only  called 
in  long  after  the  change  and  for  the  purpose  of  giving  evidence  in 
this  action,  and  justifying  the  change  ex  post  facto.  If,  therefore, 
the  Council  have  a  good  and  sustainable  reason  for  giving  lower 
terms  for  power  to  A  than  to  B,  this  would  seem  to  be  due  rather 
to  good  fortune  than   to  good  judgment.    The  only   evidence  in 


justification  of  tin  prefl  n  n< ■<■  to  MUtODMI  A  that  hu  to  bi 
seriously  considered  ll  that  of  Mr.  Snell,  arid  a  good  deal  of  that 
ovidence  may  be  dealt  with  vi.ry  briefly, 
examination-inchicf  lie  rolled  on  tin-  extra  buninetiH  thun  *> 
in  supplying  energy  for  lighting  ;  but  thin  in  an  inadmis- 
sible reason.  In  another  part  of  hm  evidence  hi;  pointed  to 
the  progrc.iHive  Improvement  In  the  load  factor  of  the 
undertaking  down  to  the  present  time  ;  but  this  had  been  taking 
place  quite  as  much  prior  to  the  change  an  Hubwquently  to 
it.  And  he  also  referred  to  the  figures  in  relation  to  supply 
of  various  particular  consumers,  as  to  which  I  will  nay  a  few  words 
a  little  later,  but  which  when  examined  certainly  do  not  seem  to 
help  his  case.  All  this  seems  to  me  to  be  of  very  little  if  any 
value.  The  only  part  of  Mr.  SnellB  evidence  which  struck  me  as 
really  relevant  or  important  was  that  in  which  he  attempted  to 
show  that  under  the  special  conditions  of  Long  Eaton  the  supply 
of  energy  for  lighting  factories  is  in  a  Bense  supplementary  to  the 
supply  of  energy  for  power  and  improves  the  load  factor  of  the 
undertaking  by  providing  a  demand  for  the  machinery  at  the 
defends nts'  power  station  at  a  time  when  it  would  otherwise  be 
idle.  Mr.  Snell,  of  course,  had  to  acknowledge  that  as  the  load 
factor  for  light  is  much  worse  than  that  for  power  a  customer  for 
both  power  and  light  has  in  general  a  worse  load  factor  than  a 
customer  for  power  only.  For  inasmuch  as  he  takes  his  maxi- 
mum load  for  power,  his  total  load  factor  is  a  mean  between  the 
worse  load  factor  for  light  and  the  better  load  factor  for  power, 
though  the  lower  load  factor  for  light  may  be,  and  should  if  the 
relative  price  for  light  and  power  are  fair,  be  compensated  for  by 
the  higher  price  per  unit  charged  for  light.  But  he  said  that 
inasmuch  as  at  Long  Eaton  some  20  per  cent,  of  the  power  load, 
viz.,  that  attributable  to  the  winding  machinery,  is  not 
working  before  7  a.m.  or  after  7  p.m  ,  the  factory  owner  who 
takes  light  as  well  as  power  gives  during  the  summer 
(by  which  I  mean  the  lighter)  months  of  the  year  an  opportunity 
to  that  portion  of  the  machinery  at  the  central  station  which  may 
be  regarded  as  installed  against  the  winding  machine  load  of  being 
used  for  the  production  of  light  during  the  whole  or  some  of  the 
hours  between  7  p.m.  and  midnight,  and  the  whole  or  some  of  the 
hours  between  4  a.m.  and  daylight,  or,  in  times  of  great  activity, 
between  midnight  and  daylight.  And  the  result,  said  Mr.  Snell, 
was  that  the  load  factor  of  such  a  consumer,  consumer  A,  was  im- 
proved, and  that  he  was  in  truth  a  better  customer — a  customer 
who  could  be  supplied  more  cheaply — than  customer  B.  This 
would  no  doubt  be  quite  true  if  no  more  machinery  had  to  be 
installed  to  supply  customer  A  than  customer  B,  or  if,  what  is 
much  the  same  thing,  load  factor  could  properly  be  calculated  with 
reference  to  the  maximum  demand  or  load  during  the  summer 
months  of  the  year,  and  not  with  reference  to  the  maximum  load 
throughout  the  whole  of  the  year.  But  in  fact  the  contrary  is  the 
case.  The  demand  for  electric  lighting  is,  of  course,  a  demand  that 
varies  seasonally,  and  the  demand  or  load  that  really  matters,  and 
against  which  plant  had  to  be  installed,  is  that  during  the  winter 
or  dark  months,  as,  indeed,  is  indicated  in  the  calculation  of  load 
factor  in  the  Council's  accounts  on  the  usual  annual  basis.  Further, 
there  is  nothing  whatever  to  prevent  the  period  of  maximum 
demand  for  lighting  coinciding  with  the  maximum  or  peak 
load  for  power  ;  and,  indeed,  so  far  as  the  factories  alone  are 
ooncerned,  there  is  a  gcod  deal  to  make  the  two  synchronise. 
And  accordingly  it  is  quite  clear  that  the  typical  consumer  A, 
when  compared  with  the  typical  consumer  B,  must  be  considered 
as  necessitating  the  installation  in  the  central  station  not  merely 
of  machinery  sufficient  to  satisfy  his  demand  for  power,  but  also 
of  extra  machinery  to  satisfy  his  demand  for  light,  and  so  as 
increasing  to  that  extent  the  denomination  of  the  fraction  repre- 
senting his  load  factor  before  its  conversion  into  a  percentage. 
If  this  be  so  it  is  difficult  to  eee  on  what  principle  the  machinery 
used  to  supply  power  to  the  winding  machinery  run  by  female 
labour  can  be  considered  as  being  profitably  employed  in  supplying 
light  to  those  parts  of  the  factory  which  are  run  by  male  labour. 
For,  ex  hypothesi,  other  machinery  has  had  already  to  be  installed 
for  the  purpose  of  supplying  light  not  merely  to  the  principal  part 
of  the  factory  where  the  male  labour  goes  on  working,  but  also  to 
that  portion  of  the  factory  where  female  labour  is  employed,  and 
where  the  supply  of  light  is  not  required  for  any  longer  hours 
than  the  supply  of  power.  When  this  difficulty  was  put  to  Mr. 
Snell,  the  only  answer  that  he  could  give  to  it  was  that  during 
the  summer  months  the  plant  was  overhauled,  and  that  one  by  one 
the  units  at  the  central  station  were  dismantled.  But  I  cannot 
think  that  this  explanation  was  at  all  adequate  or  satisfactory, 
having  regard  to  the  capacity  of  the  station,  viz.,  950  kw„  and 
having  regard  also  to  the  marked  difference  (as  shown  by  the  summer 
and  winter  curves  put  in)  of  a  maximum  daily  winter  load  of  some 
658  KW.and  a  maximum  summer  load  of  some  308  kw.  This  seasonal 
difference  alone  must  obviously  give  ample  opportunity  for  over- 
hauling and  for  dismantling  more  than  one  unit  at  a  time  unless 
the  units  are  of  size  altogether  disproportionate  to  the  output  of 
the  statioc  and.  indeed,  are  only  two  in  number.  And  in  the 
absence  of  anything  like  definite  information  on  this  point  either 
from  Mr.  Snell  or  from  the  engineer  of  the  Council,  I  cannot  look 
on  this  supposed  advantage  with  regard  to  overhaul  as  any  real 
justification  for  the  differentiation  between  consumer  A  and 
consumer  B.  It  seems  to  me  that  large  user  being  already  allowed 
for  in  the  condition  that  6,000  units  are  to  be  consumed  per 
quarter,  and  there  being  no  constat  that  consumer  A  does,  in  fact, 
consume  more  altogether  than  consumer  B,  whose  bill  for  power 
alone  may  largely  exceed  that  for  the  power  and  light  consumed 
by  A ,  no  real  reason  has  been  shown  for  regarding  A  as  a  more 
profitable  customer  than  B.  A's  load  factor,  calculating  it  in  the 
ordinary  and  proper  way  over  the  year,  and  not  over  a  portion  of 
it,  is  worse  than  B's,  and  worse  substantially  in  proportion  to  the 
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amount  of  ligrht  he  takes,  as,  indeed,  it  should  be  having  regard  to 
the  fact  that  he  pays  more  per  unit  for  light.  And  the  taking  of 
two  supplies  by  A  does  not  involve  any  diversity  factor  in  A's 
demand,  if  I  rightly  apprehend  the  sense  in  whioh  Mr.  Snell  used 
that  term.  For  A's  peak  time  for  power  and  peak  time  for  light,  may 
be,  and  often  are.  concurrent,  the  whole  factory,  of  course,  requiring 
to  be  lighted,  for  instance,  at  6  p.m.  during  the  winter  months  when 
the  demand  for  power  is  in  full  force.  Though  I  have  denned 
B  as  a  customer  who  either  takes  for  power  only  or  takes  for 
power  and  partial  lighting,  I  have  hitherto  considered  him  in  the 
light  of  the  first  alternative,  namely,  as  taking  for  power  only. 
But  if  he  is  now  considered  as  taking  for  r.ower  and  for  partial 
lighting,  any  differentiation  between  him  and  A  is  even  less,  and 
the  preference  shown  to  A  is  even  less  defensible.  He  may  well  be 
taking  more  for  power  than  A,  and  more  for  light  than  A,  and 
may  be  taking  them  in  the  same  relative  proportions  as  A.  And 
yet  if  he  takes  any  light  at  all  from  any  other  source,  he  is  to  be 
denied  the  allowance  of  25  per  cent,  made  to  A.  This  is  not  in 
my  judgment  a  mere  isolated  or  exceptional  case  of  hardship  such 
as  might  be  found  under  any  sale  increasing  by  definite  steps,  but 
an  example  of  a  class  of  cases  likely  to  occur  and  specially  aimed 
at  by  the  circular.  It  seems  to  me  impossible  to  justify  such  a 
differentiation  as  this.  And  the  express  making  of  the  differen- 
tiation is  a  very  strong  indication  that  the  reason  for  making  it 
was  not  the  relative  cheapness  of  supplying  A,  but  the  desire  to 
oust  competition  in  supplying  light.  The  only  other  matter  I  need 
refer  to  is  a  table  called  Appendix  A,  which  was  put  in  by  the 
Council  for  the  purpose  of  showing  the  average  price  paid  by  the 
17  consumers  who  fall  within  the  same  class  as  the  hypothetical 
consumer  A.  So  far  as  it  goes,  that  table  seems  to  me  to 
tell  strongly  against  the  Council.  On  the  two  scales 
adopted  by  the  Council,  each  of  no  less  than  7  of  these  10  con- 
sumers pays  less  to  the  Council  for  power  and  lighting  together 
than  he  would  do  if  he  took  the  same  amount  of  power  alone. 
And  the  whole  number  of  these  consumers  who,  together  take 
very  much  more  than  half  thetotal  units  supplied  by  theCouncil,  only 
pay  £34  5s.  2d.  extra  for  the  81,098  units  supplied  to  them  for 
lighting  purposes.  Now,  not  only  are  those  units  nearly  one-tenth 
of  the  units  taken  for  power,  for  which  £2,799  18s.  4d.  is  paid,  but 
having  regard  to  the  difference  in  load  factor  between  light  and 
power,  they  must  require  an  installation  of  probably  about  one- 
third  of  the  machinery  which  is  required  for  the  power  units  taken 
by  these  consumers.  And  as  stated  at  the  foot  of  the  table  that  the 
Council  reduce  accordingly,  if  Id.  per  unit  is  a  proper  sum  for  a 
supply  of  power,  and  3d.  per  unit  is  a  proper  sum  for  a 
supply  of  light,  it  is  obvious  that  the  supply  of  Hght  to 
these  customers  causes  the  Council  an  extraordinary  loss. 
The  foot-note  in  the  table  in  the  following  terms,  viz. :  "  Thus 
to  acquire  9'16  per  cent,  more  business,  the  company  reduce  the 
price  6J  per  cent.,''  may  throw  some  light  on  the  object  with  which 
the  reduction  is  proposed  to  be  made  as  between  A  and  B.  But  the 
comparison  made  by  it  is  obviously  wrong.  For  it  assumes  that, 
but  for  the  reduction,  the  81,098  units  of  light,  as  well  as  the 
884,938  units  of  power,  would  have  been  taken,  and  would  have 
been  charged  for  at  Id.  Further,  the  reduction  is,  of  course,  not 
6 J  per  cent,  at  all,  but  25  per  cent.,  viz.,  from  Id.  to  Jd.  And  the 
commercial  effect  is  that  81,098  units  of  light  which  ordinarily 
would,  at  3d.,  cost  £1,013  14s.,  are,  in  fact,  supplied  for  £34  5s.  2d. 
In  the  result  I  come  to  the  conclusion  that  there  is  a  breach 
both  of  Sec.  19  and  of  Sec.  20— of  Sec.  19  because  B  is  asking  for 
a  supply  of  power  corresponding  with  that  demanded  by  A,  and 
under  similar  circumstances  ;  of  Sec.  20  because  an  undue  prefer- 
ence is  by  the  circular  to  be  given  to  A  as  compared  with  B.  The 
plaintiff  is,  in  my  judgment,  entitled  to  a  declaration  that  the 
differentiation  proposed  by  the  circular  of  September  2.1ih,  1911, 
between  those  consumers  of  over  6,000  units  per  quarter  for  power 
who  do  and  those  who  do  not  take  their  lighting  exclusively  from 
the  Council,  is  in  contravention  of  Sees.  19  and  20  of  the  Electric 
Lignting  Act,  1882.  Then  there  will  be  liberty  to  apply  for  an 
injunction  if  necessary.  If  the  defendants  determine  to  appeal,  no 
such  application  will  be  made  while  the  appeal  is  pending.  The 
defendants  must  pay  the  costs  of  the  action. 


Uddfeey  v.  Cox. 


Mb.  Mcib  Mackenzie,  one  of  the  Official  Referees  of  the  High 
Courts,  on  May  13th,  heard  this  action,  in  which  Mr.  Herbert  James 
Godfrey,  electrical  engineer,  of  High  Road,  Balham,  claimed  from 
Mr.  Cox,  a  retired  dentist,  £89  8s.,  the  balance  of  account  for 
"  goods  sold  and  delivered  and  work  done  to  the  order  of  the 
defendant''  in  respect  of  electric  lighting  and  heating  at  his  house 
'  Belmont."  at  Streatham. 

Mr.  E.  G.  Palmer,  with  him  Mr.  Godfrey  C,  Hutchinson, 
instructed  by  Mr.  R.  C.  Monty  Hether,  appeared  for  the  plaintiff, 
and  Mr.  Le  Riche,  instructed  by  Mr.  David  C.  Cragie,  for  the 
defence. 

The  defence  B3t  up  was  an  admission  of  the  employment  of  the 
plaintiff  with  an  allegation  that  the  work  was  done  negligently 
and  improperly,  there  was  also  a  general  denial  of  liability,  but 
the  sum  of  £38  8s.  was  paid  into  Court. 

From  the  statement  of  counsel,  it  appeared  that  the  plaintiff  was 
called  upon  to  do  the  work  upon  existing  fittings  and  at  cut  prices. 
The  materials  supplied  and  the  workmanship  were  not,  said  the 
plaintiff,  inferior,  being  of  a  kind  consistent  with  fohe  kind  of 
work  contracted  for.  ''  Belmont  "  was  an  old  suburban  house,  and 
was  at  the  date  of  the  contract  partly  wired.  As  far  as  could 
be  gathered  the  wiring  and  electric  light  fittings  had  been  in  the 
building  for  some  years  and  were  in  bad  condition.  Mr.  Cox  was 
having  his  house  redecorated   and  there   were  certain  structural 


alterations  being  made.  It  was  under  these  circumstances  that 
Mr.  Godfrey  approached  Mr.  Cox,  with  the  result  that  a  contract 
was  entered  into.  It  was  found  at  starting  that  the  whole  of  the 
work  was  in  one  circuit,  and  Mr.  Godfrey  gave  instructions  to  hie 
workmen  to  split  it  up  into  four.  Certain  work  was  done  which 
was  not  included  in  the  contract  particularly  in  relation  to  the 
sinking,  according  to  orders  given  to  the  plaintiff's  foreman,  into 
the  walls  previously  exposed  wires  and  laying  them  in  tubing 
sunk  into  the  walls.  The  work  proceeded  steadily,  but  the  plaintiff 
experienced  great  difficulty  in  doing  it  by  reason  of  the  decora- 
tion work  being  carried  on  simultaneously.  As  the  work  progressed 
Mr.  Godfrey  received  a  cheque  on  account  for  £16,  but  he  was  not 
successful  in  his  applications  for  further  payments,  and  finally  on 
the  completion  of  the  contract  he  asked  that  the  work  should  be 
inspected  suggesting  a  day.  The  plaintiff's  foreman,  a  Mr. 
Lovegrove,  attended  accordingly  for  the  purpose  of  carry- 
ing out  a  test,  but  no-one  appeared  on  behalf  of  the 
defendant,  and  the  surveyor  on  the  premises  refused  to  have 
anything  to  do  with  it,  saying  that  he  was  not  concerned.  The 
County  of  London  Electric  Supply  Co.,  however,  came  and  made  a 
test,  but  found  the  walls  being  washed  with  a  hose  pipe,  which 
was  not  a  proper  thing  to  do.  They,  however,  only  found  fault 
with  the  switches  in  the  basement,  which  leaked,  and  required 
renewing,  but  that  work  did  not  come  within  the  plaintiff's  con- 
tract. The  writ  was  issued,  and  then  the  plaintiff  succeeded  in 
getting  an  inspection,  but  he  was  not  allowed  to  be  present, 
although  his  foreman  and  one  of  his  experts  were  present.  An 
insulation  test  was  made,  which  was  satisfactory.  Referring  to 
the  allegation  of  the  defendant,  counsel  said  that  one  of  the  grounds 
of  complaint  was  that  there  was  no  electrical  continuity,  and  others 
were  that  there  were  certain  gaps  where  the  old  wires  had  been 
extended,  that  there  were  gaps  where  the  wires  were  bare,  that  the 
wiring  to  the  garage  was  bad,  and  that  there  were  certain  loose 
joints.  There  was  also  an  allegation  as  to  a  joint-box  under  the 
gravel  path  having  been  filled  up  with  clay,  and  that  certain  wires 
had  not  been  enclosed  in  tubing.  It  was  admitted  that  there  was 
justification  for  complaint  as  to  certain  defects,  which  were  of  a 
very  slight  character.  Liability  was  also  admitted  for  certain  gaps 
in  the  joints,  in  regard  to  the  short  lengths  of  casing,  and  the 
plaintiff  would  be  willing  to  supply  solid  drawn  tubing  instead  of 
close  jointed  tubing.  There  were  two  other  matters  of  complaint, 
for  which  there  was  justification.  One  was  the  joint-box  um'er 
ground  in  the  garden,  and  plaintiff  was  prepared  to  see  that  it 
was  made  watertight.  The  same  remark  would  apply  to  a  joint- 
box  in  the  wall  in  the  garden.  The  whole  of  the  defective  work 
could  be  done  for  a  sum  of  from  £8  to  £10.  The  plaintiff's 
solicitor  had  written  to  the  defendant's  solicitor,  stating  that  he, 
plaintiff,  was  prepared  to  satisfy,  not  only  the  Electric  Supply  Co., 
but  the  Insurance  Co.  also,  but  no  notice  was  taken  of  that  com- 
munication, and  the  defendant  had  the  work  done  with  a  con- 
siderable amount  of  extra  work  at  a  cost  of  £61,  for  which  he 
counterclaimed.  The  defendant  also  counterclaimed  for  rent, 
owing  to  his  having  been  kept  out  of  the  premises,  but  the  plaintiff 
said  that  the  builders  were  in  the  house,  engaged  upon  their  work 
altogether  unconnected  with  the  electric  fitting,  for  some  time 
after  the  plaintiff's  work  had  been  completed. 

Me.  Heebeet  James  Godfbey,  the  plaintiff,  gave  evidence 
bearing  out  counsel's  opening  statement  that  he  had  contracted  for 
electrical  work  with  the  Metropolitan  Asylums  Board,  with  the 
Wandsworth  Board  of  Guardians,  with  the  London,  Brighton  and 
South  Coast  Railway,  and  with  H.R.H.  the  Princess  Louise.  He 
also  added  that  he  had  done  work  frequently  for  Mr.  Cox  during 
the  past  10  years. 

Me.  Lovegbove,  the  plaintiff's  foreman,  gave  evidence  as  to  the 
work  done  under  plaintiff's  direction  at  "  Belmont,"  and  in  cross- 
examination  said  that  although  he  regarded  the  job  as  a  good  one, 
he  could  not  say  that  the  work  was  perfect  in  every  respect. 

Me.  Geoege  Henby  Kilsby,  electrical  engineer,  and  manager 
to  Messrs.  Gifkins  k  Co.,  of  Victoria  Street,  Westminster,  said  that 
on  November  17th  last  he  inspected  the  electrical  work  at  "Bel- 
mont," and  noticed  that  there  was  old  electric  lighting  in  the 
house,  chiefly  on  the  top  floor  and  basement.  Where  gaps  occurred 
it  was  possible  to  use  continuity  grips,  but  when  the  casing  was 
partly  wood  and  partly  tube  that  was  not  done.  There  were  between 
20  and  25  gaps,  some  small,  and  some  4  or  5  in.  long.  For  the 
smaller  gaps  a  split  sleeve  might  be  used.  The  cost  of  supplying 
additional  pieces  of  tubing  and  split  sleeves  would  be  about 
£2   5s. 

On  May  14th,  Mb.  Kilsby  further  said  that  he  had  agreed  that 
the  close-jointed  tubing  should  be  removed,  and  that  there  should 
be  substituted  for  it  screw  joints.  He  also  undertook  to  cure  what 
defects  there  were  outside.  The  cost  of  remedying  the  whole  of 
the  defects,  both  interior  and  exterior,  would  not  exceed  £  1 0  or  £  1 1 . 
The  Supply  Co.  had  connected  when  he  went  there,  and  had  indi- 
cated that  they  were  satisfied  with  the  tests. 

In  cross-examination,  the  witness  was  asked  whether  gaps  were 
not  dangerous,  and  he  replied  that  sometimes  they  might  be,  but 
he  had  never  known  of  an  accident  in  oonsequence.  He  agreed 
that  the  gaps  should  not  be  there,  as  they  might  be  dangerous. 
For  the  locality,  he  thought  the  work  was  not  unsatisfactory. 
Some  of  the  outside  work  was  bad,  it  was  true,  especially  that 
portion  which  was  enclosed  in  the  close-joint  tubing. 

Me.  Richaed  Lund,  electrical  engineer,  carrying  on  business  as 
Lund  Brot.  &  Co.,  at  78,  Queen  Victoria  Street,  who  stated  that  he 
had  carried  out  large  contracts  for  the  War  Office  and  the  Admiralty 
during  the  past  25  years,  gave  confirmatory  evidence. 

Several  witnesses  called  for  the  defence  gave  evidence  in  support 
of  the  allegation  that  the  work  was  defective  and  unsatisfactory. 

On  Friday  the  hearing  was  resumed  and  concluded,  when  the 
Referee  reserved  judgment. 
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Mvi.A  II;      liUNN. 

In  the  Court  of  Appeal  on  Wednesday,  the  Lord  Chief  Jo 
Lord  Justice  rhilliinore  and  Mr.  JuHtico  laish  dealt  with  tin: 
appeal  of  Mr.  Anglo  OtiH  Mygatt,  of  Clifford  Street,  liond  Street, 
W..  the  managing  direotor  of  Holophane,  Ltd.,  a  company  formed 
for  the  purpose  of  manufacturing  and  distributing  a  new  prismatic 
shade  for  oleotrio  and  other  lights,  from  a  lodgment  for  £2,000  in 
favour  of  Major  Geoffrey  Carr  Glyn,  of  Eaton  1'laco,  who  was  a 
direotor  of  the  company.  In  the  Court  below  Mr.  Mygatt  claimed 
£  1 ,860  on  a  bill  of  exchango  which  he  said  the  dofendant  dis- 
honoured. In  a  counterclaim  Major  Glyn  claimed  10  per  cent,  of 
the  profits  made  by  the  plaintiff  out  of  the  Holophane  Co.,  in  return 
for  which  the  defendant  relieved  the  plaintiff  from  all  the  worries 
and  anxieties  connected  with  the  business.  It  was  on  this  counter- 
claim that  the  defendant  succeeded  and  obtained  judgment,  against 
which  the  plaintiff  now  appealed. 

The  Court  ordered  a  retrial  of  the  counterclaim  on  which  the 
defendant  succeeded,  holding  that  the  Judge  assessed  the  damages 
due  to  Major  Glyn  on  insufficient  evidence. 


PARLIAMENTARY. 


Bristol  Corporation  Tramways  Bill. 

As  already  stated  in  the  Electrical  Review,  Lord  Lytton's 
Committee  of  the  House  of  Lords  has  passed  the  preamble 
of  the  above  Bill.  When  the  Committee  came  to  consider 
the  clauses  a  great  deal  of  discussion  arose  regarding  the 
proposed  working  to  carry  out  the  views  of  the  Committee.  The 
parties  subsequently  conferred  and  agreed  upon  the  following  new 
clause  :— (1)  Notwithstanding  anything  contained  in  the  Bristol 
Tramways  Acts,  1872  to  1911  (including  in  that  expression,  where 
used  in  this  section,  the  St.  George  and  Hanham  Light  Railway 
Order,  1898),  the  Corporation  shall,  within  six  months  after  May 
1st,  1915,  proceed  to  purchase,  and  the  oompany  shall  sell  to  the 
Corporation,  the  whole  of  the  undertaking  of  the  company  upon 
the  terms,  and  in  manner  following,  that  is  to  say,  as  to  so  much 
of  the  undertaking  (other  than  the  light  railway  portion  thereof) 
as  is  within  the  city  as  the  same  existed  on  January  1st,  1904, 
upon  the  terms  of  Sec.  43  of  the  Tramways  Act,  1870.  As  to  the 
remainder  of  the  undertaking  (including  the  light  railway  portion 
thereof),  upon  such  terms,  as  failing  agreement,  shall  be  determined 
by  an  arbitrator  to  be  fair,  having  regard  to  all  the  circumstances 
of  the  case.  (2)  The  payments  to  be  made  by  the  Corporation  to 
the  company  for  the  undertaking  shall,  failing  agreement,  be  deter- 
mined by  an  engineer  or  other  fit  person  nominated  as  arbitrator 
by  the  President  of  the  Institution  of  Civil  Engineers,  on  the 
application  of  either  party.  (3)  The  purchase  of  the  undertaking 
of  the  company  shall  be  carried  into  effect  with  all  due  diligence, 
and  shall  be  completed  by  a  deed  of  conveyance  duly  stamped,  and 
upon  the  completion  of  the  said  conveyance  the  undertaking  of  the 
company  Bhall  be  transferued  to  the  Corporation,  and  as  from  such 
transfer  all  the  rights,  powers  and  authorities  of  the  cbmpany  in 
respect  of  the  undertaking  of  the  company  shall  be  transferred  to, 
and  vested  in,  and  may  be  exercised  by  the  Corporation.  (4)  For 
the  purposes  of  this  section  the  expression,  "  the  undertaking  of 
the  company,"  means  the  undertaking  of  the  company  authorised 
by  the  Bristol  Tramways  Acts,  1872  to  1911,  as  existing  at  the  date 
of  such  purchase. 


Walsall  Corporation  Bill. 

A  Select  Committee  of  the  House  of  Commons,  presided  over  by 
Mr.  Gardner,  has  had  under  consideration  this  Bill,  which  deals, 
among  other  matters,  with  proposals  for  extending  the  borough 
tramways  to  outlying  districts. 

The  Hon.  J.  D.  Fitzgerald,  K.C.,  explaining  this  part  of  the 
Bill,  said  that  four  new  tracklegs  trolley  routes  were  proposed  (1) 
commencing  from  the  existing  tramway  at  RushalJ,  through 
Pelsall  to  Brownhills,  and  from  there  back  to  the  present  terminus 
at  Walsall  Wood  ;  (2)  a  continuation  of  the  Bloxwich  line  through 
Great  Wyrley  to  Cannock  ;  (3)  from  the  existing  terminus  at  the 
Great  Barr  boundary  on  the  Birmingham  Road  to  Scott  Arms, 
Great  Barr  ;  and  (4)  along  Corporation  Street  and  West  Bromwich 
Road  to  the  Wednesbury  boundary  at  Tame  Bridge.  The  last 
named  route  was  intended  to  be  connected  up  with  West  Bromwich, 
which  town  last  year  obtained  power  to  run  trolley  trams  and 
motors  up  to  their  borough  boundary.  The  intention  was 
when  they  had  constructed  their  trolley  route,  to  con- 
nect up  with  it  and  make  a  complete  trolley  route  from  Walsall 
to  the  centre  of  West  Bromwich.  The  opponents  of  the 
Bill  were  the  Staffordshire  County  Council  and  the  Urban  District 
Councils  of  Brownhills  and  Cannock,  who  asked  for  contributions 
for  the  maintenance  of  the  roads.  Counsel  asked  the  Committee 
not  to  impose  any  such  condition  upon  the  promoters-,  and  pointed 
out  that  if  a  private  company  ran  a  service  of  motor-'buses  in 
Walsall,  the  County  Council  could  not  ask  them  for  a  single 
penny. 

Alderman  Cope,  chairman  of  the  Tramways  Committee,  giving 
evidence  in  support  of  the  Bill,  said  that  the  Corporation  had 
successfully  operated  tramways  in  the  town  for  the  last  14  years. 
He  was  strongly  of  opinion  that  the  new  trolley  routes  were 
greatly  needed  to  increase  the  travelling  facilities  of  the  various 
districts  through  which  they  would  run. 


Mr.  Hamilton,  general  manager  of  the  I  ration  Tram- 

ways,  also  gave  evidence  nipportil  :•  Hn   Mill    as  did  Mit.  Kft 
general  manager  of  the  Corporation  Tramways  in  Bradford. 

Questioned  on  the  point  of  the  Gorporotion  being  oompelL 

make  a  contribution    for   road    maintenance,  Mr  .1   Ik: 

thought  it  would  be  very  unfair  to  put  men  a  clause  into  tin:  Mill. 
He  could  not  see  why  trams  and  trackless  trolley  vehicle*,  which 
were  the  poor  man's  conveyance,  ihonld  be  compelled  to  contribute 
towards  the  maintenance  of  roads,  when  motor-buses  did  not 
contribute  anything  at  all. 

Mil.  FOBBSfl  Lanklstkr,  addressing  the  Committee  on  behalf  of 
the  County  Council,  submitted  that  it  was  only  fair  that  they 
should  be  paid  half  the  cost  of  suoh  road  reconstruction  as  would 
be  rendered  necessary  by  the  introduction  of  new  traffic. 

After  hearing  considerable  evidence,  the  Chairman  said  the  Com- 
mittee had  come  to  the  decision  that  the  Walsall  Corporation 
should  pay  £1,000  to  the  Staffordshire  County  Council,  apart  from 
street  widening,  if  required.  That  was  to  apply  over  the  whole 
road  system.  Walsall  would  pay  three-eighths  of  a  penny  per  car- 
mile  on  the  trolley  traffic  undertaking. 

On  May  12th  considerable  discussion  took  place  relative  to 
clauses,  and  Mr.  Fit/.gerald,  for  the  promoters,  agreed  to  a  sub- 
clause under  which,  if  there  should  be  a  dispute  as  to  whether  a 
road  should  be  reconstructed,  the  question  should  be  submitted  to 
an  arbitrator.  An  amended  clause  was  also  agreed  to  under  which, 
in  the  event  of  it  being  necessary  to  reconstruct  two  or  three  miles 
of  roadway  at  a  cost  of  £6,000  or  £6,000,  the  amount  payable  to 
the  Walsall  Corporation  should  be  limited  to  £  1 ,000,  the  balance 
going  to  the  local  authorities  which  had  to  reconstruct. 


Electric  Lighting  Provisional  Order  Bills. 

The  following  Electric  Lighting  Provisional  Order  Bills,  promoted 
by  the  Board  of  Trade  to  confirm  Orders,  have  been  before  the 
Examiners,  and  ordered  to  go  for  second  reading  : — 

No.  1  Bill. — Confirms  orders  to  Hawarden  R.D.C.  ;  to  Midland 
Electric  Light  and  Power  Co.,  in  respect  of  Kenilworth  :  to 
Ledbury  Electric  Supply  Co.,  in  respect  of  Ledbury  ;  to  Llanfair- 
fechan  U.D.C. ;  to  Merthyr  Electric  Traction  and  Lighting  Co. 
(Amendment) ;  Newton-in-Makerfield  U.D.C.  ;  to  Oulton  Broad 
Electricity  Co.,  Ltd.,  in  respect  of  Oulton  Board  ;  to  James  Herbert 
Edwards,  in  respect  of  Ruthen  ;  to  Slaithwaite  U.D.C.  ;  to 
Thornton  U.D.C. ;  to  Messrs.  Petters,  Ltd.,  in  respect  of  Yeavil. 

No.  2  Bill. — To  South  Wales  Electrical  Power  Distribution  Co  , 
in  respect  of  Abercarn  ;  to  Lancashire  Electric  Power  Co.,  in 
reBpect  of  Chorley  ;  to  Farnham  Gas  and  Electricity  Co.  (extension 
of  area) ;  to  Harwich  Corporation  ;  to  Corporation  of  Hull 
(extension) ;  to  Knottingley  U.D.C.  ;  to  Leeds  Corporation 
(extension)  ;  to  James  Herbert  Edwards,  in  respect  of  Warminster. 

No.  3  Bill.— To  James  Duncan,  in  respect  of  Aboyne  and 
District ;  to  James  Duncan,  in  respect  of  Ballater ;  to  James 
Duncan,  in  respect  of  Ellon. 

No.  4  Bill. — To  Gilbert  Allom  in  respect  of  Banstead,  Walton- 
on-the-Hill  and  Kingswood  ;  to  the  Derbyshire  and  Nottingham- 
shire Electric  Power  Co.  in  respect  of  Beeston  and  district ;  to 
James  Herbert  Edwards  in  respect  of  Bradford-on-Avon  ;  to 
Frederick  Harold  Edwards  in  respect  of  Feltham  and  district  ;  to 
the  U.D.C.  of  Gelligaer  ;  to  the  Derbyshire  and  Nottinghamshire 
Electric  Power  Co.  in  respect  of  Heanor  Eastwood  and  district  ;  to 
Mr.  Bernard  Edward  Granville  Bailey,  the  Hon.  Weetman  Harold 
Miller  Pearson,  M.P.,  and  Mr.  Thomas  Stallibrass  in  respect  of 
Midhurst  and  district ;  to  the  Colne  Valley  Electric  Supply  Co., 
Ltd.,  in  respect  of  Rickmansworth  and  Chorleywood. 


Midland  Railway  Co.'s  Bill.— Lord  Barnard's  Select  Com- 
mittee of  the  House  of  Lords  has  passed  the  preamble  of  the  Bill 
promoted  by  the  Midland  Railway  Co.  for  the  construction,  at  an 
estimated  cost  of  £(>29,276,  of  a  double  line  of  railway,  a  mile  and 
a  half  in  length  between  a  point  of  "junction  with  the  London  and 
Blackwall  Railway  in  Stepney  and  a  junction  with  the  Midland 
Railway  in  Bromley -by-Bow  ;  and  the  widening  and  equipment  of 
the  existing  railway,  1\  miles  long  between  Barking  and 
Upminster,  at  a  cost  of  £2.V2,836.— Mr.  Talbot,  K.C.,  for  the  pro- 
moters, explained  that  the  proposals  were  brought  forward  to 
carry  out  the  obligation  placed  on  the  Midland  Co.  when  they  were 
before  Parliament  in  connection  with  the  acquisition  of  the 
London,  Tilbury  and  Southend  Railway.  The  first  proposal  would 
take  some  years  to  carry  out. — Mr.  Tatlow,  chief  assistant  to  the 
general  manager  of  the  Midland  Co.,  stated  that  the  company  had 
under  consideration  the  question  of  the  electrical  equipment  of  the 
whole  of  their  system  in  the  neighbourhood  of  London,  as  well 
as  the  line  to  Southend. — The  opposition  to  the  Bill  came  from 
the  London  County  Council,  as  owners  of  certain  schools  and  a 
number  of  private  petitioners,  the  ground  of  opposition  being  that 
the  proposed  works  would  seriously  prejudice  property. — The 
Committee  held  that  this  matter  must  be  left  to  the  general  law. 

London  Electric  Railways  Bill.— This  Bill,  which  has 
already  passed  the  House  of  Commons,  came  on  Fridav  before  Lord 
Lamington's  Committee  of  the  House  of  Lords.  The  principal 
object  sought  is  the  compulsory  acquisition  of  land  in  Westminster 
Broadway  for  the  erection  of  offices,  and  powers  are  also  sought  for 
the  construction  of  subways  and  escalators  at  Piccadilly  Circus, 
Trafalgar  Square  and  Tottenham  Court  Road.  The  only  opposition 
came  from  the  Cannon  Brewery  Co .,  in  regard  to  the  acquisition 
of  St.  James'  Restaurant,  and  on  the  suggestion  of  the  Chairman 
the  parties  conferred  and  came  to  an  agreement.  The  preamble 
was  passed  and  the  Bill  reported  for  third  reading, 
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Tramway  Provisional  Orders.— The  Examiners  have  passed 
the  Tramway  Provisional  Order  Bill  which  authorises  the  Cor- 
poration of  Rotherham  to  construct  several  short  leDfrths  of  tram- 
way in  the  borough.  Standing  Orders  have  also  been  found  to  have 
been  complied  with  in  regard  to  the  Western  Valleys  (Monmouth- 
shire) Railless  Electric  Traction  (Extension).  Altogether  about 
17  furlongs  of  route  are  proposed  to  be  run  over,  and  power  is  given 
to  raise  £20.000  additional  capital. 

Stone  Gas  and  Electricity  Bill.— The  Unopposed  Bill  Com- 
mittee of  the  House  of  Commons  has  passed  the  Stone  Gas  and 
Electricity  Bill,  the  chief  objects  of  which  are  to  extend  the 
existing  limits  of  supply.  The  Bill  has  already  passed  the  House 
of  Lords. 

Newcastle  Corporation  Bill.— The  Standing  Orders  Com- 
mittee of  the  House  of  Commons  has  decided  to  allow  the 
Newcastle-on-Tyne  Corporation  to  include  a  new  clause  in  its  Bill 
to  enable  it  to  run  motor-' buses  in  the  urban  district  of  Weetslade. 

Second  Readings.— In  the  House  of  Lords  the  London  United 
Tramways  Bill,  the  Deal  and  Walmer  Gas  and  Electricity  Bill, 
and  the  North  Metropolitan  Electric  Power  Supply  Bill,  were  read 
a  seoond  time, 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 

AUSTRALIA. — The  Customs  Authorities  have  issued  the  fol- 
lowing decisions  as  to  the  duties  to  be  levied  on  certain  elec- 
trical and  similar  goods  imported  into  the  Commonwealth; 
the  duties  quoted  in  each  case  are  those  under  the  preferential 
tariff  in  British  goods  :  — 

Ears  and  Trailing  Frogs  for  overhead  wires 
of  electric  tramways ;  and  Trolley  Pole,s  for 
cars  lOp.c.  ad.  val. 

Electro-magnetic  Chuck,   rectangular  ...    20  p. c.  ad.  val. 

Steel  Rails  for  suspension  railway     lOp.c.  ad.  val. 

NEW  ZEALAND.— The  Customs  Authorities  have  decided 
that  in  the  case  of  imports  of  Blackman  electric  forge  blowers 
the  parts  are  to  be  dutiable  as  follows  :  Blower,  20  per  cent. 
ad.  val. ;  motor,  10  per  cent.  ad.  val.  The  duty  quoted  in  each 
case  is  that  levied  under  the  preferential  tariff  on  British  goods. 

FINLAND. — The  Customs  Authorities  have  issued  a  deci- 
sion to  the  effect  that  electric  pocket  lamps,  gilt  or  silver 
plated,  are  to  be  dutiable  at  the  rate  of  47.10  marks  per  100  KG. 
on  importation.  —[Note.      25  Finnish  marks  =  £1.1 

ITALY.— The  Customs  Authorities  have  decided  that  glass 
insulators  with  internal  bush  of  iron  are  to  be  dutiable  as 
wares  of  glass  with  ornaments  or  accessories  of  other  materials 
at  the  rate  of  18  lire  per  100  kg.  Apparatus  for  giving  electric 
shocks  set  in  action  by  the  insertion  of  a  coin  in  a  slot  are 
dutiable  at  the  rate,  of  150  lire  per  100  kg.  if  the  metallic  wires 
along  which  the  current  is  transmitted  are  covered  with  silk. 

UNITED  STATES.— The  American  Treasury  Department 
have  decided  that  "flashlight  cases"  composed  of  metal  for 
manufacture  into  electric  pocket  lamps  to  be  carried  on  or 
about  the  person  are  to  be  dutiable  at  the  rate  of  60  per  cent, 
ad.  val. 

MEXICO.— The  surtax  of  50  per  cent,  of  the  amount  of  duty 
payable  at  the  rates  quoted  in  the  Mexican  tariff,  plus  the  10 
per  cent,  surtax  on  those  rates  formerly  levied,  has  been  can- 
celled. 

BAHAMAS.— A  new  tariff  came  into  force  on  March  23rd 
last  in  accordance  with  which  the  duty  on  goods  not  specifi- 
cally mentioned  (no  electrical  goods  are  mentioned)  as  being 
separately  dutiable  and  not  free  of  duty  are  liable  to  a  rate  of 
20  per  cent.  ad.  valorem  in,  place  of  the  rate  of  25  per  cent, 
formerly  leviable.  The  following  goods  are  free  of  duty  :  Elec- 
trical apparatus  and  appliances;  steam,  oil,  gas  or  electric 
engines;  tramway  rails;  machinery;  tramway  rolling  stock; 
telephones. 


NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT  YET    PUBLISHED.) 

Compiled  expressly  (or  thit  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  al 
Liverpool  and  Bradford,  to  whom  all  inquiriea  should  be  addressed. 


10,902.  "  Means  for  and  method  of  reducing  the  frequency  of  electric  cur- 
rents  by   means  of  static  transformers."    A.   M.  Tailor.     May  4th. 

10,904.     "  Telephone   switches."     T.  Green.      May  4th. 

10,930.     "  Instantaneous  electrical    liquid   heater."     A.   Howard.     May  4th. 

10,945.  "  Brush  holders  for  multipolar  ehr  trie-motors."  R.  Bobch  (Firm  of). 
May  4th.     (Convention   date,   March   5th,  1914,  Gtrmany.)     (Complete.) 

10,948.  "  Elactric  railways."  C.  M.  White  May  4th.  (Manley  Edwin 
Sturges  United  States.)     (Complete.) 

10,980.  "  Electrolytic  manufacture  of  alKali  metals  and  alkali  metal  com- 
pounds."   E.  A.  AaiiCRorr.     May  4th.     (Complete.) 

11,018.  "  Instruments  or  apparatus  for  registering  telephone  calls."  J  S. 
Four.  \V.  Hill,  and  H.  Hackett.    May  6th. 


11,048.     "  Toy    telephone."     F.   F.    Foster  and   [•'.  S.  WERNER.     May  5th. 

11,052.  "Telephone  instruments."  Siemens  Bros.  &  Co.,  Ltd.,  and  F. 
Baker.     May  5th.     (Complete.) 

11,070     "Incandescent   filament    electric   lamps."     A.    Godefroy.     May   5th. 

ll.OK'.i         I    il    dynamo   machines."     Soc.    Anon,    des   Automobiles   et 

Ii  i  ,  ii  Ma]  ■li  lAddition  to  7,840/13.  Convention  date,  Mav  16lh, 
nm,  France.)     (Complete.) 

ll,u!)7.     "  Electric     burglar    alarm    svstems."      J.    P.     WILLIAMS.      May    5th. 

11,102.  "  Methods  of  producing*  electric  oscillations."  E.  von  Lefel  Ma; 
5th.     (Complete.) 

11,112.  "  Manufacture  of  stratified  fibrous  materials,  especially  for  chemical 
and  electric-insulating  purposes."  Meirowsky  &  Co.,  Akt.  Ges.,  and  M. 
MSIROWSKY.     May  5th.      (Complete.) 

11,116.     "  Electrical    re-actors."     P.   ToitCMio.     May  5th.     (Complete.) 

11,120.  "Antenna  for  wireless  telegraphy  and  telephony."  N.  J.  Jeffries. 
May  5th.     (Complete.) 

1,156.  "Connecting-arrangements  foi  el  ctrii  circuits."  J.  H.  Woolliscroft 
and  H.  T.  Bootmroyd,  Ltd.     May  6th. 

11,159.  "  Dvnamo-eleetric  machines."  T.  Fiorani.  Mav  6th.  (Convention 
date,  May  29th,  1913,   Italy.)    (Complete.) 

11,165.     "Electrical    energy   supply    installations."     A.    P.    Lundberc.    G 
Lundberc,   P,  A.   Lundberg.  and  G.    PBOC.     May  6th. 

11,185.  "  Electrical  transformers."  Siemens  Bros.  Dynamo  Works,  Lid. 
May    6th.      (Siemens-Schuckertwerke    G.m.b.H.,    Germany.)      (Complete.) 

11.211.  "  Register  circuits  for  telephone  installations  with  separate  setting 
and  speaking  paths."  Siemens  &  Halske  Akt.  Ges.  Mav  6th.  (Addition  to 
16,538/13.     Convention  date,  May  6th,  1913,  Germany.)     (Complete.) 

11.212.  "  Circuit  arrangements  for  telephone  exchanges."  Siemens  Bros.  & 
Co.,  Ltd.  May  6ilj.  (Siemens  and  Halske  Akt.  ties.,  Germany.)  (Addition 
to  18,356/12.)     (Complete.) 

11,216.  "  Magneto  ignition  apparatus  suitable  for  use  with  internal  combus- 
tion engines."    A.  Soamfs.     May  6th. 

11,222.  "  Telegraphy."  A.  P.  OciLviF,  &  Creed,  Bille  &  Co.,  Ltd.  May 
6th. 

11,229.  "Construction  of  telephone-index  or  directory  holder."  H.  R. 
Hazard.    May  6th. 

11,244.  "  Electric  machines  for  use  in  motor  cars."  P.  J.  M.  Gasnier. 
May  6th.  (Divided  application  on  No.  26,838/13.)  November  21sv  Conven- 
tion date,  May  7th,  1913,  France.)     (Complete.) 

11.249.  "  Magnetos  intended  more  especially  for  lighting  bicycle  lamps  and 
the  like."    J.  A.  Hardy.     May  7th.     (Complete.) 

11,252.  "  Combination  contact  for  electrical  or  other  purposes."  J.  DUGDLU. 
May  7th. 

11,263.  "Reflectors,  diflusers  and  the  like  for  electric  and  other  lights" 
T.  Ballinger.    May  7th. 

11,265.     "  Method   of   placing    the    trolley   poles  of  tramcars  on    the   overhead 

wire  and  the  removal  of  same."    G.  E.  Watmouch  and  W.  J.  Smith.     May  7th. 

11,301.     "  Electrical  time-switches."     H.   Leitner.     May  7th. 

11,309.     "  Supports    for    overhead    conductors    for    electric   railways.     British 

Westinghouse  Electric  and    Manufacturing  Co.,    Ltd.     May   7th.      (Wcsting- 

house    Electric    and    Manufacturing    Co.,    United   States.)     (Complete.) 

11,312.  "  Electric  brakes  for  railways  and  the  like."  C.  W.  Paget  and  J. 
Dalziel.     May  7th. 

11,325.  "  Accumulators."  G.  Beaupere.  May  7th.  (Convention  date,  Mav 
8th,  1913,  Belgium.)     (Complete.) 

11,340.  "  Means  for  preventing  too  rapid  changes  of  speed  of  machinery." 
Siemens-Sciiuckertwekke  G.m.b.H.  May  7lh.  (Convention  date,  May  7th, 
1913,  Germany.)     (Complete.) 

11,343.  "  Means  of  supporting  and  insulating  conductor-rails  of  electric 
railways."     E.   P.  B.   Estler.     May  8th. 

11,369.  "  Safety  magnetic  clutch  locking-apparatus  for  railway  carriage 
doors."    W.  T.  B.  Masters.     May  8th. 

11,372.     "Means    for    actuating    signals   on    locomotives    by    electn, 
induction."     G.  Kapp.     May  8th. 

11,399.  "  Dynamo-electric  machines.  Crompton  &  Co.,  Ltd.,  and  N. 
Pknsabene.     May  8th. 

11,404.  "  Electrical  condensers  and  the  manufacture  thereof."  G.  Giles. 
May  8th.  (Addition  to  10,895/14.  Convention  date,  July  3rd,  1913,  Switzer- 
land.)    (Complete.) 

11,408.  "  Appliance  for  electrical  jacquard  machines."  Osterreichibchb 
Siemens-Schuckertwerke  and  Regal  Patente  G.m.b.H.  May  8th.  (Conven- 
tion date,  May  10th,   1913,  Austria.)     (Complete.) 

11,410.  "  Electrical  contact  device."  Osterkeiciiisciie  Siemens-Schuckert- 
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Wi;  have  had  occasion  in  recent  numbers  to  comment  upon 
the  extraordinary  enthusiasm  with  which  certain  of  the 
daily  papers  heralded  the  advent  of  a  new  invention.  Upon 
the  merits  of  the  invention,  both  practical  and  scientific,  we 
have  already  had  our  say,  and  do  not  propose  to  repeat  our- 
selves. But  it  may  be  appropriate  to  make  a  few  observa- 
tions of  a  general  character  directed  to  the  need  for  reform 
in  certain  newspaper  offices. 

Now  that  some  of  the  great  morning  papers  have  begun  to 
publish  statistics  of  daily  sales,  it  appears  that  we  are  on  the 
eve  of  a  new  kind  of  newspaper  war.  The  first  desideratum 
would  seem  to  be — increased  circulation.  It  matters  not  that 
the  standard  of  the  paper  is  lowered,  so  long  as  the  circulation 
is  increased  ;  and  one  method  of  adding  to  the  number  of 
subscribers  is  to  comment  upon  some  scientific  discovery — a 
miraculous  invention,  a  new  cure  for  a  new  disease,  or  a 
method  of  extracting  gold  from  sea  water.  A  public  trained 
in  the  elementary  schools  has  certain  smatterings  of  scientific 
knowledge,  sufficient,  at  any  rate,  to  make  its  members  read  the 
scientific  news.  "  They  must,"  says  the  editor,  "  be  catered 
for  ;  and,  by  the  by,  it  may  increase  our  circulation.  So 
here  goes!"  The  "pithy  par"  relating  to  the  latest 
scientific  toy  is  then  inserted,  uncensored  by  any  technical 
mind,  and  impliedly  approved  by  the  editorial  "  we." 

There  is  grave  reason  to  suspect  that  some  of  this  zeal 
for  the  new-fangled  idea  is  stimulated  by  the  gentle  art  of 
the  publicity  department. 

He  who  would  in  business  riee 
Must  either  bust,  or  advertise. 

Your  newspaper  proprietor  must  have  his  columns  filled 
with  advertisements.  It  pays.  Your  advertiser  must  needs 
have  his  flaming  announcement  published  on  some  page  of 
the  journal  whereon  there  is  some  pretence  of  reading 
matter.  That  reading  matter  need  not  necessarily  be  true  ; 
but  it  must  be  spicy  and  it  must  be  readable.  If  it  can 
be  linked  up  with  the  wares  advertised,  so  much  the  better 
for  both  parties.  The  advertiser  gets  more  publicity  ;  the 
advertisee  can  charge  more  for  his  columns.  Look  at  the 
"  Motor  Notes  "  which  appear  in  so  many  papers.  Is  it  a 
mere  coincidence  that  "  motor  "  accessories  of  all  kinds  are 
advertised  on  the  same  page  ?  Is  it  by  accident  that  the 
writer  of  the  "  Notes "  illustrates  his  points  by  referring 
to  the  goods  sold  by  firms  whose  names  are  set  forth,  in 
leaded  type,  hard  by  the  emanations  from  his  pen  ? 

The  up-to-date  advertising  agent  can  apply  this  system 
with  considerable  success  to  a  new  invention  which  is  going 
to  revolutionise  industry.  The  discoverer  of  perpetual 
motion  enters  the  office  of  a  daily  paper,  carrying  his 
machine  in  a  carpet  bag.  He  interviews  the  news  Editor. 
Straightway  a  note  is  sent  round  to  the  advertisement 
manager.  Further  colloquy  takes  place,  and  on  the 
morrow  there  appears  an  account  of  a  strange  and  epoch- 
making  device.  The  announcement  occupies  a  column  and 
a  half  ;  while  the  second  half  of  the  second  column  is  filled 
with  an  advertisement  of  a  new  kind  of  lubricating  oil, 
which,  as  it  never  coagulates,  is  eminently  adapted  for 
greasing  wheels  which  are  in  perpetual  motion. 
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Is  it  worth  while  to  throw  out  a  suggestion  which  may 
serve  to  remedy  a  crying  evil  ?  The  salary  of  a  new  sub- 
editor would  make  no  substantial  difference  to  the  annual 
balance-sheet  of  a  great  newspaper.  The  services  of  a  man 
who  had  sound  practical  training  could  be  procured  at  a 
reasonable  figure,  lie  would  not  even  have  to  devote  his 
whole  time  to  the  job,  as  his  services  would  only  have  to  be 
called  into  requisition  on  rare  occasions.  No  article 
purporting  to  describe  a  new  invention  should  be  published 
except  under  his  supervision.  No  account  of  any  discovery 
should  be  allowed  to  appear  unless  passed  and  approved  by 
him.  His  editorial  approbation  would  enhance  the  value  of 
the  invention  to  the  inventor  and  the  public ;  his  censure 
would  cause  it  to  be  assigned  to  its  proper  pigeon-hole  in 
the  great  library  of  Truth.  If  the  lay  Press  is  to  maintain 
its  great  traditions  in  this  country,  there  seems  to  be  grave 
need  for  such  new  form  of  censorship.  Technical  matters 
should  be  treated  of  by  a  technical  man,  or  else  left  severely 
alone.  To  compare  small  things  with  great,  what  would  be 
thought  of  the  proprietors  of  a  technical  journal  if  they 
were  to  interview  a  political  crank,  and  publish  with  the 
seal  of  their  approbation  his  scheme  for  the  reconstruction  of 
the  United  Kingdom  ?  They  would  inevitably  lose  caste  with 
their  technical  readers.  In  the  office  of  a  great  daily  paper 
which  advocates  political  views  of  a  certain  kind,  or  which 
supports  a  certain  political  party,  there  are  experts  who  can 
deal  with,  and,  if  necessary,  expose  the  political  charlatan  ; 
but  the  proprietors  of  a  technical  journal,  who  own  to  no 
political  opinions,  must  needs  exclude  and  ignore  him 
altogether. 

Were   the   Daily  to  advertise  for  a  technical 

journalist  who  could  keep  it  straight  in  matters  of  scientific 
interest,  there  would  be  hundreds  of  applicants  for  the  post. 
Incidentally,  too,  the  appointment  of  Buch  a  man  would 
have  this  effect.  It  would  become  attractive  and  valuable 
to  the  inventor  to  have  his  work  "  reviewed  "  in  the  columns 
of  a  paper  known  to  have  an  expert  on  the  staff.  If  a 
journal  is  famous  for  its  literary  criticism,  your  author  is 
glad  to  submit  his  work  for  criticism.  The  reading  public, 
seeing  a  favourable  review,  will  respect  the  criticism, 
continue  to  subscribe  to  the  journal  in  question,  and  last, 
but  not  least,  buy  the  book  reviewed,  or  order  it  from 
the  library. 


SIR    RONALD    ROSS. 


Ah  appeal  to  the  Government  by  Sir  Konald  Ross  for  a 
grant  of  money  to  compensate  him  for  personal  outlay  and 
losses  involved  in  his  investigation  of  malaria,  opens  the 
question  of  the  State  endowment  of  Science  in  an  unusual 
form.  The  point  is  raised  on  an  exceptionally  advantage- 
ous case,  as  the  merit  and  success  of  the  work  are  excep- 
tional and  unquestioned. 

Ross's  work  on  malaria,  Jenner's  on  vaccination, 
.Simpson's  introduction  of  chloroform,  Lister's  antiseptic 
treatment,  and  Pasteur's  work  on  rabies,  stand,  Ave  suppose, 
in  a  class  by  themselves.  These  men  have  saved  human 
life  on  a  scale  on  which  no  soldier  has  been  able  to  destroy 
it.  And  the  case  is  not  one  in  which  the  discoverer  has 
received  no  recompense.  Honour  and  fame  he  has,  with 
years  and  energy  to  enjoy  them.  The  Nobel  prize  is  sub- 
stantial, and  the  salary  of  his  Professorship  is  probably 
adequate. 

The  claim  advanced  is  simply  this.  That  a  State  ought 
to  pay  for  scientific  work  by  which  it  profits,  without  regard 
to  its  having  initiated  or  countenanced  it.  Two  grounds 
are  alleged  :  (1)  The  ground  of  honour  ;  (2)  the  ground  of 
■expediency  ;  and  the  English  Government  are  said  to  have 


admitted  their  liability  when  they  remunerated  Jenner, 
Manby,  and  others.  Whatever  force  there  may  be  in  the 
argument  of  expediency,  there  seems  to  be  none  whatever 
in  the  argument  of  honour.  The  introduction  of  the  word 
is  a  complete  misuse  of  terms.  No  one  would  dream  of 
applying  the  word  "  dishonourable  "  to  an  individual,  still 
less  to  a  trustee,  who  refused  to  make  money  payments 
for  work  he  had  not  contemplated  ;  and  our  Government  is  a 
trustee.  Even  if  there  were  an  ethical  obligation  for  pay- 
ment, on  whom  would  it  rest  in  this  case  t  The  benefit 
which  the  British  Islands  have  received  from  Sir  Ronald 
Ross's  work  is  infinitesimal  compared  with  that  which  the 
United  States  have  received  in  Panama,  or  the  Governments 
of  India,  Egypt,  and  the  Tropical  Colonies  in  their  several 
domains.  Our  Treasury  is  not  responsible  for  debts  of 
honour  of  other  Governments  to  our  subjects.  The  word 
"  dishonourable "  can  hardly  have  been  used  seriously. 
The  honour  of  a  nation  is  something  different  from  that. 

Let  us  turn  to  the  argument  of  expediency.  Sir  Ronald 
Ross  argues  that  a  nation  is  unwise  if  it  does  not  compen- 
sate losses  incurred  in  successful  research,  since  the  refusal 
discourages  searchers  and  inventors,  and  proposes  that  a 
sum  of  £20,000  a  year  should  be  set  aside  to  provide  useful 
pensions  for  all  the  higher  forms  of  intellectual  effort. 
What  is  a  useful  pension  ?  For  a  judge  £3,500  a  year 
is  considered  useful ;  and  for  a  politician  who  reaches  the 
Cabinet  £1,200  is  the  accepted  figure.  We  can  find  as 
many  judges  as  we  want,  and  could  fill  a  cabinet  of  the 
largest  size  twice  a  year.  How  many  doctors  can  we  pro- 
duce of  Sir  Ronald  Ross's  rank  ?  By  our  reckoning,  four 
in  a  century. 

The  great  achievements  of  science,  letters,  and  religion 
have  no  calculable  relation  to  money,  and  the  men  who  can 
do  these  things  will  do  them  in  spite  of  all  difficulty, 
and  do  them  because  they  must.  Fame  is  the  spur, 
and  money  can  do  little  to  encourage  or  discourage 
them.  Nor  can  we  look  to  any  official  body  to  reach 
the  man  of  genius  when  he  wants  help.  The  argu- 
ment from  expediency  seems  to  fail  with  that  of  honour. 
Again,  the  payments  voted  by  Parliament  to  discoverers  in 
previous  cases  have  been  clearly  as  of  grace,  and  established 
no  rule  for  the  future.  A  claim  as  of  right  is  ill-founded. 
Though,  however,  the  immense  value  of  the  return  from 
Sir  Ronald  Ross's  work  does  not  seem  to  establish  a  claim 
for  payment,  we  are  sure  no  one  would  be  displeased  to  hear 
that  a  substantial  grant  was  to  be  made. 

But  we  hope  the  appeal  may  effect  more  than  this.  It  is 
another  brilliant  illustration  of  the  mere  money  value  of 
scientific  work,  and  another  argument  for  spending  money 
on  scientific  education,  the  case  for  which  seems  almost  too 
clear  to  be  arguable,  but  may  be  stated  once  again.  Our 
public  secondary  schools,  from  Eton  and  Winchester  down 
to  small  endowed  schools  in  provincial  towns  and  villages, 
have  a  curriculum  based  in  the  main  on  the  literary  scheme 
laid  down  by  ancient  grammarians,  and  established  in 
England  by  the  revival  of  letters.  Polytechnics  and  similar 
schools  in  great  towns  are  mainly  occupied  in  teaching 
special  arts,  not  in  the  general  education  of  the  boys,  and 
do  not  substantially  affect  the  last  statement.  Nor  does  the 
fact  that  some  science  forms  part  of  nearly  every  curriculum. 
The  normal  schools  of  the  boys  who  are  to  be  the  leaders, 
directors,  managers,  of  our  technical  affairs  are,  in  the  main, 
literary  schools,  in  which  science  is  a  mere  accessory. 

Now  it  seems  undeniable  that  the  majority  of  boys — 
perhaps  of  girls  also — would  acquire  a  broader  and  sounder 
education  from  biology,  physics,  and  chemistry,  with  music, 
letters,  and  art  as  accessories,  than  they  now  receive  from  dead 
languages.  Can  we  not  look  forward  to  the  establishment 
through  the  whole  country  of  secondary  schools  working  on 
a  scientific  curriculum  ?  Our  ancient  endowed  schools  are 
much  more  than  the  equivalent  of  the  Gymnasia  of  Germany, 
but  we  want  the  other  schools  as  well,  and  we  may  read 
into  Sir  Ronald  Ross's  appeal  a  new  and  emphatic  state 
ment  of  the  economic  value  of  the  science  schools,  the 
Realschnlen,  which  are  prominent  among  the  causes  of 
Germany's  development.  Even  with  the  greatest  activity 
30  years  will  be  none  too  long  to  develop  the  system  and 
produce  the  staff  of  trained  teachers,  and  we  have  lost 
far  too  much  time  already. 
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It  will  be  remembered  that  about  three 
years  ago  the  relations  between  the  tram- 
way employe*  and  employes  in  Australia 
became  acute.  The  points  in  dispute 
were  taken  before  the  Arbitration  Court,  and  after  a  hearing 
occupying  98  days,  judgment  was  given  by  Mr.  Justice 
Digging  on  December  21st,  111  12.  This  judgment  defined 
the  wages  to  be  paid  in  a  number  of  cases  and  gave  legal 
sanction  and  force  to  a  number  of  agreements  which  had 
been  arrived  at  between  the  men  and  several  of  the  com- 
panies. In  one  case,  that  of  Brisbane,  it  was  decreed  that 
other  things  being  equal,  preference  was  to  be  given  by  the 
company  to  members  of  the  men's  Union.  This  was  strongly 
resented  by  the  company,  who,  in  company  with  the 
Adelaide  Tramways  Trust,  from  first  to  last  refused  to 
admit  the  jurisdiction  of  the  Federal  Arbitration  Oourt  and 
took  the  case  to  the  High  Oourt  of  Australia  on  a  number  of 
points,  including  several  constitutional  questions. 

The  decision  of  the  High  Court  has  recently  been  given 
to  the  effect  that  the  Arbitration  Court  is  subject  to  its 
authority,  and  that  it  has  power  to  revise  or  modify  its 
decisions.  This  decision,  which  is  held  in  many  quarters  to 
be  contrary  to  the  intentions  of  the  framers  of  the  Arbitra- 
tion Act,  places  the  findings  of  the  Court  at  the  mercy  of 
any  flaw  in  the  legal  conduct  of  the  case,  and  postpones  for 
long  periods  the  operation  of  the  award.  The  feeling  in 
Adelaide  amongst  the  workers  is  very  bitter,  and  an  early 
strike  is  feared.  It  is  nearly  18  months  since  the  award 
granting  them  higher  wages  was  given,  they  have  not 
received  them,  and  now  the  prospect  of  their  ever  getting 
them  is  decidedly  remote.  Stronger  measures  are  urged. 
and  the  hands  of  those  who  are  striving  for  the  solution  of 
industrial  disputes  by  peaceable  means  are  weakened.  We 
await  news  of  the  later  developments. 


The  position  of  the  copper  market  is 
not  improving,  even  if  it  is  not  actively 
deteriorating.  The  last  statistics  made  an  indifferent  show- 
ing, but  they  were  received  with  complete  equanimity  by 
the  market,  in  which  interest  has  been  dwindling  steadily 
for  some  time.  During  the  month  ended  May  15th,  the 
stocks  in  England  and  France  increased  from  12,732  tons 
to  15,465  tons,  and  the  total  visible  supply  from  27,203 
tons  to  30,281  tons.  Compared  with  the  last  few  years, 
the  present  figures,  however,  are  very  small,  for  at  the  end 
of  April  last  year  the  total  visible  supply  in  Europe  was 
43,828  tons,  in  1912  59,892  tons,  and  in  1911  94,768 
tons.  There  are  clear  signs,  however,  that  in  North 
America  production  is  greatly  on  the  increase,  the  April 
output  having  been  a  record  at  67,634  toDs,  compared  with 
65,023  tons  in  March,  54,714  tons  in  February,  and 
■58,826  tons  in  January.  The  stocks  in  the  United  States 
have  also  undergone  some  growth,  showing  an  addition  in 
April  of  about  2,600  tons  to  31,400  tons,  but  this  was  the 
only  increase  this  year.  The  world's  visible  supply  during  last 
month  was  added  to  by  5,700  tons,  the  total  standing  at 
61,233  tons,  compared  with  55,572  tons  on  March  31st, 
and  62,640  tons  at  the  end  of  February.  On  the  whole, 
the  outlook  does  not  point  to  any  material  improvement  in 
market  conditions  yet  awhile,  for  there  is  not  the  smallest 
doubt  that  trade  generally  is  still  in  a  reactionary  frame  of 
mind,  and  no  substantial  alteration  for  the  better  can  be 
looked  for  in  the  immediate  future.  Output  is  feeling  the 
stimulus  of  the  high  prices  of  recent  years,  which  enor- 
mously spurred  on  efforts  at  the  development  of  properties. 
Hence  enlarged  yield,  the  effects  of  which  are  being  felt, 
though  with  much  less  acuteness  than  might  reasonably 
have  been  expected.  There  are  what  appear  to  be  pretty 
sound  reasons  for  thinking  that  the  production  in  the  United 
States  is  now  about  reaching  its  maximum  for  a  period. 
Last  year  considerable  discussion  was  caused  by  the  apparent 
discrepancy  between  the  copper  production  of  the  country 
as  returned  by  the  smelters,  and  that  issued  by  the  refiners. 
This,  however,  was  capable  of  a  very  simple  explanation, 
which  was  that  the  smelter  capacity  had  been  greatly 
increased,  so  that  the  refiners  could  not  keep  step  with  the 
output  of  rough  material.  Since  then,  however,  the  position 
has  changed   with   the  putting  into  commission  of    new 


refining  plants,  and   to  day  the  refineries  are  capable  of 

handling  more  raw  material  than  that  produced  from  day  to 
day  by  the  smelters.  Whereas  formerly,  therefore,  there 
was  a  stock  of  rough  materia]  in  the  hands  of  the  smelters 
awaiting  refining,  this  has  been  largely  eaten  into,  and  to-day 

the  refineries  are  in  a  position  to  handle  more,  staff  than  the 
smeltery  output  affords  them.  For  this  reason  it  woidd 
appear  that  the  American  production  of  refined  copper  is 
not  likely  to  undergo  much  expansion  in  the  next  few 
months.  Meantime  while  the  leading  producers  of  metal 
profess  comparative  indifference  to  the  current  of  demand 
reaching  them,  there  is  equally  not  much  desire  on  the  part 
of  the  trade  to  anticipate  requirements,  and  new  business 
remains  reserved.  Things,  on  the  whole,  are  rather  poor, 
and  the  speculative  market  can  hardly  be  expected  to  form 
the  centre  of  interest  again  until  there  is  some  fresh  develop- 
ment. This  may  possibly  be  forthcoming  from  the  long 
expected  railway  rate  decision  in  the  United  States,  for  which 
people  are  getting  tired  of  looking,  however.  Consumption 
generally  is  quite  fair,  but  falls  short  of  the  top  figures  of 
last  year. 


Oil  Fuel. 


The  City  is  always  resounding  with  the 
cry  of  an  oil  boom  which  does  not  come. 
That  is  to  say,  it  comes  not  in  the  shape  of  the  public  pur- 
chasing all  the  watered  share  capital  offered  by  promoters. 
Possibly  the  public  have  discovered  that,  like  rubber,  oil  is 
being  used  as  a  basis  for  much  financial  jugglery.  Con- 
sidering that  some  years  ago  oil  could  be  bought  on  the 
Thames  for  30s.  per  ton,  it  seems  reasonable  to  suppose  that 
at  double  and  treble  that  figure,  the  bulk  of  the  increased 
price  above  the  old  profit  rate  of  30s.  must  represent 
increased  profit  to-day  of  a  very  extravagant  order.  Some- 
body must  be  making  money.  A  dozen  years  ago  it  was 
pointed  out  by  the  author  of  a  work  on  liquid  fuel  that 
the  use  of  oil  was  never  likely  to  be  universal  until  the  pro- 
duction had  increased  to  a  much  greater  extent  relative  to 
the  production  of  coal  than  the  ratio  of  ">  per  cent, 
to  which  it  had  then  attained.  This  ratio  has 
not  yet  been  much  exceeded.  Oil  production  has 
increased,  but  so  also  has  the  output  of  the  world's  coal, 
and  there  is  nothing  yet  in  sight  to  warrant  any  belief 
in  the  rapid  change  of  the  above  ratio  or  even  in  some 
future  change.  It  was  held  that  liquid  fuel  was  the  fuel  of 
the  emergency.  The  popularity  of  the  petrol-driven  car 
has  forced  up  the  production  of  oil,  and  the  high  prices  have 
induced  every  effort  to  augment  it. 

The  increasing  use  of  oil  in  the  Navy  warrants  the  endea- 
vour being  made  to  find  oil  in  these  Islands.  Little  is 
being  done,  but  oil  can  be  extracted  from  coal  by  systems 
of  low-temperature  distillation.  The  use  of  oil  in  the 
Navy  should  certainly  make  for  efficiency,  and  systems  of 
low-temperature  distillation  ought  to  be  encouraged,  so 
that  irrespective  of  large  stores  there  may  be  no  shortage 
of  fuel  at  a  critical  moment.  It  is  perhaps  fortunate  that 
oil  is  so  dear,  for  it  will  thereby  be  kept  out  of  use  by  the 
steam-users,  who  may  not  recognise  the  significance  of  facts. 
Liquid  fuel  cannot  become  a  steam-user's  fuel  ashore  except 
to  a  very  limited  extent  ;  it  can  help  the  ordinary  boilers  to 
cap  the  load  peak  with  full-pressure  steam. 

But  let  nobody  listen  to  the  promoters'  glib  talk  of  oil 
fuel  as  though  it  were  unlimited  in  amount.  Doubtless 
many  steam-users  regret  the  day  they  put  in  oil-burning 
furnaces,  for  the  price  to-day  is  quite  beyond  the  purse  of 
the  steam-user.  Liquid  fuel  has  its  special  uses — they 
must,  we  fear,  remain  special  until  such  time  as  the  liquid 
portions  of  bituminous  coal  are  extracted  by  some  method 
of  low-temperature  distillation,  whereby  the  more  valuable 
constituents  of  coal  are  preserved  for  other  industrial  pur- 
poses than  combustion.  Great  Britain  holds  a  great 
potentiality  of  liquid  fuel  and  ought  very  soon  to  be  able 
to  assure  herself  an  ample  and  cheap  supply  for  the  Xavy, 
so  rendering  herself  free  of  the  exorbitant  prices  for  oil  now 
charged  by  the  foreigner.  This  matter  is  of  vital  import- 
ance, and  affords  a  great  and  profitable  field  for  scientific 
research  and  paying  industry.  It  has  an  immediate 
bearing  upon  the  price  of  electrical  energy,  for  when  the 
possibilities  of  coal  are  utilised  to  the  utmost  the  cost  of 
fuel  for  the  generation  of  electricity  will  be  greatly  reduced. 
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SHOULD  THE  COUNCIL  BE  BLAMED? 


By  0.  H.  WORDINGHAM,  M.Inst.C.E. 


Though  an  ex-member  of  Council,  and  elected  to  serve  in 
another  capacity  on  the  next  Council,  the  writer  is  at  present 
in  the  position  of  an  ordinary  member  of  the  Institution, 
and  he  trusts,  therefore,  that  he  may,  without  impropriety, 
comment  upon  the  article  in  the  current  issue  of  the  Review. 

The  article  deplores  the  failure  of  the  so-called 
"  forward "  policy  of  the  Institution,  and  blames  the 
Council  for  not  persevering  in  it,  warning  it  that  the 
Institution  is  liable  to  degenerate  into  a  technical  debating 
society. 

After  all,  is  a  technical  debating  society,  such  as,  for 
example,  the  Institution  of  Civil  Engineers,  such  a  very 
contemptible  body  ?  It  is  true  that  the  commercial  element 
is  of  vital  importance  to  the  industry — he  would  be  a 
senseless  visionary  who  could  doubt  it — but  let  the  pure 
science  be  cut  off  for  10  years,  and  where  would  the 
engineer  be  ?  Let  engineering  talent  be  withdrawn  for  a 
similar  period,  and  where  would  the  commercial  man  be  ? 
He  would  have  to  find  a  new  outlet  for  his  capital  and  his 
energies.  Let  us  not  be  blinded  by  the  importance  of  the 
financial  man,  the  organiser  and  the  salesman  ;  they  are 
absolutely  necessary  and  worthy  of  all  respect,  but  their 
sphere  of  usefulness  is  absolutely  dependent  on  the  discoverer, 
the  inventor  and  the  engineer. 

No  one  with  the  ordinary  equipment  of  intelligence  can 
fail  to  desire  the  protection  and  furtherance  of  the  industry 
by  which  he  gains  his  livelihood,  but  it  is  at  least  open  to 
argument  as  to  what  are  the  best  means  of  securing  the 
desired  end.  Why  must  the  Institution  do  everything  ;  and 
why  is  the  multiplication  of  associations  necessarily  to  be 
deplored  ? 

The  starting  of  new  organisations  to  cover  the  same 
ground  as  old  ones  can  rarely,  if  ever,  be  justified,  and  is 
nearly  always  an  unmixed  evil,  but  the  formation  of 
an  association  to  do  specific  work  that  cannot  otherwise 
be  done  efficiently,  is  quite  another  matter,  and  may 
produce  most  beneficial  results.  People,  especially  if 
enthusiastic,  are  foud  of  labelling  their  own  policy  as 
a  "  forward  "  one,  but  it  is  well  to  make  sure  that  the  title 
is  merited. 

The  writer  has  always  entirely  disagreed  with  the  policy 
inaugurated  a  few  years  ago  in  connection  with  the  affairs 
of  the  Institution,  and  felt  sure  that  it  was  doomed  to 
failure.  The  collapse  has  come  far  sooner  than  he  antici- 
pated, but  that  it  would  come  was  inevitable.  It  is  abso- 
lutely impossible  for  a  heterogeneous  body  like  the  Institution 
to  represent  adequately  the  commercial  interests  of  any  one 
section  of  its  members.  The  interests  of  one  section  may 
be,  and  often  are,  directly  antagonistic  to  those  of  another  ; 
how,  then,  can  the  Council  represent  with  any  fairness  the 
interests  of  either  to  the  outside  world  ?  If  their  whole 
weight  is  thrown  in  favour  of  one,  it  is  grossly  unfair  to  the 
members  constituting  the  other ;  if  they  halt  between  two 
opinions,  their  aid  is  useless  to  either  party.  It  may  be  said 
that  they  should  reconcile  the  opposing  interests  ;  in  nine 
cases  out  of  ten,  this  is  impossible  and  the  only  real  solution, 
as  in  the  affairs  of  nations,  is  an  appeal  to  arms,  and  each 
must  fight  the  other  to  a  finish,  both  using  their  full 
strength.  It  is  unfair,  and  it  is  foolish,  to  blame  the  Council 
for  failing  to  accomplish  the  impossible,  though  they  may 
justly  be  blamed  for  attempting  it. 

The  Institution  has  a  wide  legitimate  field  of  great  use- 
fulness to  the  industry  in  promoting  scientific  and  engineer- 
ing research  ;  in  organising  discussions  on  purely  scientific 
and  on  engineering  matters  both  in  their  technical  and  com- 
mercial a-ippcts  ;  in  providing  facilities  for  the  acquirement 
of  information  by  its  members,  whether  by  means  of  its 
reference  library,  its  lending  library,  the  demonstration  of 
new  discoveries  or  technical  processes,  the  exhibition  of  new 
inventions  or  the  pre-ervation  of  articles  of  interest,  either 
historically  or  on  ace  Hint  of  their  illustrating  some  peculiar 
occurrence  or  phenomenon  ;  in  organising  visitfl  to  foreign 
countries  or  to  places  of  exceptional  interest  in  this  country. 

Surely  here  is  a  field  that  can  well  occupy  the  attention 
of  the   Council  and  provide   an    adequate   return   to  the 


members  for  their  subscriptions.  Let  the  Institution  leave 
the  non-engineering  aspects  of  every  section  alone,  not 
because  it  is  undignified  for  it  to  deal  with  them,  but 
because  it  is  quite  incompetent  by  its  constitution  to  deal 
with  them. 

The  writer  believes  it  to  be  a  fundamental  truth  that  the 
material  interests  of  the  members  engaged  in  any  parti- 
cular section  of  the  industry  can  only  be  adequately  looked 
after  by  those  members  themselves,  for  the  interests  of  allj 
must  be  identical  if  effectual  action  is  to  be  taken.  A  con- 
spicuous example  of  the  value  of  an  association  for  a  parti- 
cular interest  is  the  I.M.E.A.  This  Association  has  won 
for  itself  a  unique  position  ;  it  represents  the  municipal 
electrical  industry  adequately,  and  can  speak  with  authority 
and  weight  on  behalf  of  the  municipal  stations  of  this 
country  ;  if  it  wants  to  fight,  it  can  fight  whole-heartedly, 
and  if  it  chooses  to  compromise,  it  can  do  so.  This  is  only 
possible  because  it  is  purely  municipal  and  has  no  other 
interest  to  serve. 

Let  every  other  section  follow  this  example  ;  there  are 
signs  that  the  wisdom  of  doing  so  is  being  recognised.  The 
consulting  engineers  have  formed  an  Association,  to  which 
many  of  them  belong,  having  for  its  object  the  promotion 
of  the  well-being  of  that  important  branch  of  the  pro- 
fession. The  manufacturers  have  formed  the  BE.  A.M. A., 
and  the  advantages  of  the  existence  of  such  an  organisation 
are  already  manifest,  not  the  least  being  the  fact  that  it 
is  now  possible  to  obtain  the  collective  and  authoritative 
opinion  of  any  section  of  manufacturers  on  any  question 
affecting  them,  for  example,  in  connection  with  standardisa- 
tion of  manufactured  articles. 

For  many  years  the  writer  has  urged  that  the  method 
indicated  is  the  only  adequate  and  practical  way  of  pro- 
tecting and  fostering  the  electrical  industry,  and  this  seems 
a  fitting  opportunity  of  emphasising  it.  Let  every  branch 
of  electrical  activity  be  represented  by  its  own  association 
for  the  protection  of  its  individual  interests — municipal 
engineers,  company  engineers,  tramway  engineers,  con- 
sultants, manufacturers,  teachers,  telegraph  engineers,, 
telephone  engineers,  wiring  contractors,  vehicle  builders,  and 
so  on.  Let  them  fight  one  another  as  often  and  as  furiously 
as  is  necessary,  and  let  the  best  side  win.  Let  each 
properly  constituted  association  be  recognised  by  the 
Institution,  and  be  represented  on  the  Council,  and  we  need 
hear  no  more  of  abortive  Industrial  Committees,  nor 
witness  periodical  attacks  on  the  Council  because  they  do- 
nothing  for  the  industry. 


CORRESPONDENCE. 


Letters  received  by  us  after  6  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Comparative  Economics  of  Tramways  and  Bailless 
Electric  Traction. 

In  the  communication  appearing  in  your  issue  of  the  15th 
inst.  criticising  my  paper  read  before  the  Institution  of 
Civil  Engineers,  points  are  raised  which  were  brought  for- 
ward during  the  subsequent  discussions. 

I  should  be  sorry,  however,  for  the  views  expressed  by 
your  correspondent  to  remain  unchallenged  until  the  pub- 
lication of  the  Minutes  of  Proceedings,  and  I  should  there- 
fore be  obliged  by  your  insertion  of  the  following  reply. 

With  regard  to  the  question  of  earning  capacity,  which  I 
have  assumed  in  my  diagrams  as  the  same  as  that  of  the 
tramcar,  your  correspondent,  in  common  with  other  critics,  falls 
into  the  error  of  assuming  that  the  capacity  of  the  cars  at 
present  running  is  the  limit  of  the  capacity  possible  with 
the  railless  car. 

As  a  matter  of  fact,  these  cars  are  designed  of  a  capacity 
to  suit  the  requirements,  but  this  by  no  means  represents 
the  maximum  capneity.  The  railless  car,  with  top  seats, 
carries  40  passengers.  A  new  type,  lately  shipped  to  the 
Ivist,  sin.'le-decked,  and  with  two  compartments,  carries' 
56  passengers.     Another  type  is  designed,  also  for  <  )riental 
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conditions,  having  a  trailer  attached,  and  carrying  together 
70  passengers. 

There  is,  however,  no  reason  why  the  power  oar  should 
not  liaul  two  trailers.     In  Amsterdam,  where  the  streets  arc 

narrow    and    the    traffic    very    dense,    the    tramcar,    si ttt^Ic- 

dcekcd   and   of    the   same   Capacity    as  a    railless   Oar,   hauls 

either  one  or  two  trailers,  according  to  requirements.    This 

operation    is  referred  to   in  my  paper,  and  shown  to  be  quite 

economical.      It    hears    favourable    comparison  with    the 

method  adopted  in  this  country  of  running  ears  of 
maximum  capacity  at  the  same  time  interval  all  through 
the  day. 

Without,  however,  going  further  into  the  carrying 
capacity  of  railless  cars  not  yet  running  in  this  country,  I 
will  confine  myself  to  an  analysis  of  figures  given  in  the 
Hoard  of  Trade  returns  of  the  actual  earning  capacity  of 
railless  cars. 

In  my  paper  I  made  a  comparison  of  the  capital  expendi- 
ture and  route  length  of  the  York  tramways  with  what 
would  have  been  the  result  if  the.  installation  had  been  by 
railless  electric  traction.  I  will  now  further  compare  the 
results  of  earning  capacity  on  the  York  tramways  with 
those  of  the  railless  electric  line  at  Rotherham. 

According  to  your  correspondent,  the  earning  capacity  of 
the  railless  line  should  be  assumed  to  be  in  proportion  to 
that  of  the  tramway  as  1  :  1*6 ;  in  other  words,  the 
railless  car  to  take  02^  per  cent,  of  what  is  taken  by  the 
tramcar. 

The  Board  of  Trade  returns  up  to  March,  1913,  of  the 
York  tramways,  which  had  a  route  length  of  0*225  miles, 
showed  a  car-mileage  for  305  days  of  602,623,  thus  265 
car-miles  per  day  per  mile  of  route.  The  returns  for 
the  railless  line  at  Rotherham,  4  7  miles  in  length, 
showed  a  car-mileage  during  178  days,  since  the  line  was 
opened,  of  50,887,  thus  08  car-miles  per  day  per  mile  of  route. 
The  much  greater  traffic  density  at  York  is  certainly  no 
ground  for  expecting  the  receipts  per  car-mile  to  be  lower 
than  those  at  Rotherham,  other  things  being  equal.  The 
gross  receipts  afc  York  were  9*012d.  per  car-mile.  Accord- 
ing to  your  correspondent,  therefore,  if  there  had  been  a 
railless  line  at  York  instead  of  tramways  the  receipts  would 
have  been  not  more  than  02^  per  cent,  of  the  tramway 
receipts,  thus  5022d.  per  car-mile. 

At  Rotherham,  however,  the  receipts  were  10-35d.  per 
car-mile.  The  cars  in  service  there  are  only  single-decked, 
and  seated  for  28  passengers.  There  has  been  considerable 
overcrowding  on  them.  They  would  not  be  suitable  for  the 
complete  transportation  of  the  population  of  York. 

I  will  put  it,  however,  to  your  correspondent  whether  in 
the  face  of  the  above  figures,  he  holds  that  if  the  railless 
system  had  been  installed  in  York,  using  either  top- seat  cars 
carrying  40  passengers  or  running  trailers  when  required 
with  an  aggregate  capacity  of  70  passengers,  the  railless  car 
would  still  only  take  5  G22d.  per  car-mile  ?  It  seems  to 
me  a  reductio  ad  absurdum. 

Your  correspondent  goes  on  to  take  exception  to  my 
j  assumption  of  equal  expenditure  on  the  overhead  equipment. 
This  objection  is  trivial.  My  analysis  of  capital  expendi- 
ture and  maintenance  of  tramways  is  taken  from  the  aver- 
ages of  the  returns  which  are  practically  such  as  one  must 
estimate  for  railless  lines.  The  extra  trolley  line  does  duty 
in  the  transmission  of  the  energy.  For  instance,  for  a  line 
of  the  traffic  density  of  the  one  at  Rotherham  I  assume  in 
my  diagrams  £1,200  per  mile  as  the  capital  cost  of  over- 
head equipment.  The  actual  cost  at  Rotherham  was  £1,100 
per  mile.  The  cost  of  maintenance  is  in  my  tables  assumed 
at  0  155d.  per  car-mile.     At  Rotherham  it  was  0"120d. 

Your  correspondent  then  takes  up  the  question  of  road 
maintenance,  and  instances  the  case  of  Dundee,  where  the 
road  has  been  found  too  weak  to  stand  the  traffic  of  the 
railless  car,  and  will  require  to  be  rebottomed. 

He  considers  that  a  tramway  would  have  been  preferable. 
I  think  it  is  somewhat  out  of  date  now  to  begin  disputing 
the  question  of  rails  with  a  limited  width  of  paved  road 
versus  a  completely  paved  road  suitable  for  all  traffic. 

The  advent  of  the  mechanically-propelled  vehicle  is  for 
all  time,  and  has  come  upon  us  with  a  rush.  It  claims  the 
creation  of  a  highway  system,  intact,  substantial,  smooth, 
dust  free,  suitable  for  transport  both  of  passengers  and 
goods  by  heavy  vehicles  moving  at  a  rapid  rate. 


Your  correspondent  charg<    me  with  ignoring  the  rob  ■ 
of  road  surface  improvement.     I  bave  not  ignored  it:  I 
d  in  my  paper  the  fact  that  the  recent  Acts  of  Parlia- 
ment have  included  a  charge  of    |d.  per  oar-mile  for  I 
purpose.     I  bave  not,  however,  adopted  this  or  any  other 
figure  as  an  ascertained  fair  charge,  because  do  one  is  in  a 
ii  to  do  BO. 
The  present  burden  ori  the  householder-ratepayer  for  : 
upkeep  of  the  roads  is  ont  of  proportion  to  that  of  the  pro- 
prietor of  vehicles,  whose  use  of  the  roads  is  a  more  •'■ 

Some  redistribution  of  this  burden  is  probable.     I'.ut 

the  whole  community  Uses  the  road,  and  all  should  pay  their 
proportion. 

There  should,  however,  he  some  discrimination  in  favour 
of  public  carriers,     [f  they  are  squeezed  between  the  upper 

millstone   of   unremunerative   fares  for  the   working  ola 
and  the  lower  millstone  of  high   charges  for  road  roainten- 
ance,  they  will  lie  squeezed  out  of  existence. 

The  public  carrier  should  not  be  class  ards  taxa- 

tion with  the  millionaire  who  keeps  a  d<  zen  or  so  of  motor- 
cars purely  for  his  own  convenience  and  pleasure. 

The  Government  appears  to  take  the  view  that  the 
problem  of  road  reconstruction  is  an  Imperial  one,  and  has 
taken  the  first  step  towards  its  solution  by  the  appropria- 
tion of  Imperial  revenue  for  that  purpose  ;  wheiher,  or  to 
what  extent,  it  will  also  increase  the  carriage  licence  duty, 
who  can  tell  ?  If  so,  there  would  be  no  sense  in  attempting 
a  charge  per  car-mile  on  public  carriers,  which  is  only 
capable  of  determination  in  the  case  of  regular  services. 
The  tax  should  be  levied  on  each  vehicle  according  to  its 
class  and  capabilities  of  use.  If  it  is  unused,  that  is  the 
owner's  affair.  If  he  does  not  want  to  pay  the  licence  any 
longer,  he  can  sell  it  or  scrap  it. 

I  cannot  see  what  useful  purpose  is  gained  by  trying  to 
reduce  the  road  damage  down  to  a  figure  per  car-mile.  The 
subject  must  be  threshed  out  comprehensively,  and  as  far  as 
public  carriers  are  concerned  the  fare  adjusted  to  the  cost 
of  operation.  If  the  passenger  pays  the  parliamentary  fare 
of  Id.  per  mile,  probably  the  motor-omnibus  or  railless  car 
could  afford  to  pay  from  Id.  to  2d.  per  car-mile  towards 
road  maintenance.  If  the  fare  is  only  id.  per  mile,  it  is 
doubtful  whether  the  motor-omnibus  can  afford  to  pay  |d. 
per  car-mile. 

Moreover,  where  a  road  has  a  weak  bottom,  mechanical 
traction  will  destroy  it ;  where  it  is  of  the  character  of 
London  streets,  it  will  make  scarcely  any  impression  on  it. 
If  you  send  a  100-ton  locomotive  over  a  piece  of  portable 
track,  you  will  need  a  new  portable  track  next  day,  and 
probably  a  new  locomotive.  If  you  send  it  over  rails  of 
100  lb.  per  yard,  the  wear  is  infinitesimal.  It  is  the  same 
thing  with  roads. 

In  the  good  work  done  by  the  Road  Board  in  the  regis- 
tration of  traffic  density  on  main  roads,  the  figures  range 
from  35  tons  up  to  5,000  tons  per  day,  as  great  a  variation 
as  between  a  portable  track  and  a  main-line  railway. 

T.  Graham  Gribble. 

London,  E.O.,  May  19ft,  1914. 


"  Schoeller  "  Miners'  Lamp  Gas  Detector. 

I  note  a  letter  from  Mr.  W.  Schmahl  in  the  current  issue 
of  your  journal  referring  to  my  letter  of  last  week.  His 
letter  has  the  merit  of  being  crisp  and  business-like,  and, 
like  Mr.  Schmahl,  I  have  no  time  to  spare  for  lengthy 
discussion. 

1  think,  however,  it  only  just  to  say  that,  contrary  to  his 
statement,  my  letter  proves  neither  that  I  have  failed 
nor  that  he  has  succeeded,  and  I  think  it  would  be  reason- 
able and  of  general  interest  to  very  many  engineers  if  Mr. 
Schmahl  would  state  whether  he  would  guarantee  the 
Schoeller  detector  to  give,  say,  rive  reliable  consecutive 
measurements  of  methane  if  the  firemen  remained  in,  say, 
2  per  cent,  mixture  for  15  minutes,  without  access  for  fresh 
air — a  very  ordinary  condition  of  working  in  the  pit. 

Favourable  statistics  and  guarantees  on  this  point  would 
assist  Mr.  Schmahl  in  popularising  his  instrument. 

Fred  J.  Tnrquand. 
London,  W.C.,  May  25ft,  1914. 
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Rerlew  of  "Electrical  Meters." 

la  your  issue  of  May  15th,  Mr.  A.  P.  Young  deals 
with  a  question  raised  by  us  in  a  letter  published  in  your 
issue  of  April  21th.  In  this  we  advocated  the  statement  of 
the  error  of  au  instrument  as  a  percentage  of  the  reading 
rather  than  of  the  true  value,  on  the  ground  that  it  was 
certainly  more  convenient,  and  probably  more  logical  also. 

Mr.  Y'oung,  on  the  other  hand,  is  in  favour  of  the  alterna- 
tive proposal  which  he  regards  as  more  logical,  no  less  con- 
venient, and,  in  fact,  as  having  "  everything  in  its 
favour." 

As  regards  convenience  in  use,  we  are  strongly  of  the 
opposite  opinion  for  the  following  reason  : — As  an  example, 
let  it  be  supposed  that  a  certain  meter  indicates  a  con- 
sumption of  l.r>0  units  and  is  known  to  be  running 
'.i  per  cent.  slow.  It  is  undoubtedly  a  simpler  matter  to 
add  3  per  cent,  of  1,">0  units  (4"5  units)  to  the  reading 
(making  154*5  units  consumption)  rather  than  to  have  to 
divide  the  reading  by  100  —  3/100,  which  is  necessary 
under  Mr.  Young's  convention. 

As  regards  the  logical  sequence  of  thought  involved  in 
the  two  conceptions,  the  example  afforded  by  a  clock  dial 
may  perhaps  be  cited.  Suppose  it  is  known  that  a  certain 
clock  is  five  minutes  slow,  and  the  time  indicated  is  10.47. 
The  straightforward  process  would  seem  to  be  to  add  five 
minutes  to  10.47,  giving  the  correct  time  as  10.52.  Mr. 
Young,  on  the  other  hand,  would  have  us  try  to  work  out 
what  time  would,  when  five  minutes  had  been  deducted  from 
it,  give  the  time  shown  on  the  clock  dial,  namely,  10.47. 

These  two  processes  appear  to  us  to  represent  very  fairly 
the  respective  trains  of  thought  entailed  by  the  two  methods. 

At  the  same  time,  whatever  may  be  their  respective 
merits,  we  certainly  azree  with  Mr.  Young  in  his  suggestion 
that  the  matter  should  be  definitely  settled  in  the  meter 
specification  now  under  revision,  and,  we  would  add,  in  the 
ammeter  and  voltmeter  specification  when  this  comes  up  for 
reconsideration,  as  it  is  hoped  may  shortly  be  the  case. 
Everett,  Edgcumbe  &  Co.,  Ltd., 

KESELM    EDGCUMBE,  Director. 

London,  N.W.,  May  25/A,  1014. 


The  Institution  and  the  Electrical  Industry. 

It  is  to  be  regretted  that  so  little  of  the  affairs  of  the 
Industrial  Committee  is  known  to  the  5,000  Members  and 
Associate  Members.  The  member  who  is  not  on  the  Council, 
but  who  has  extracted  from  the  opportunities  allowed  to  him 
a  sufficient  basis  to  form  an  opinion  of  the  desirability  of  the 
"  unanimous  opinion "  of  the  Committee  carrying  con- 
viction to  the  Council,  has  insight  and  capacity  which  the 
Institution  should  utilise  in  other  directions,  when  he  is 
discovered. 

Will  the  statement  of  Mr.  Hirst  be  printed  ?  Because  a 
ridiculously  small  number  of  members  heard  very  indistinctly 
his  remarks  at  the  annual  meeting  on  Thursday,  at  5  p.m. 

Was  that  hour  selected  to  suit  some  individual  members 
of  Council  ?  It  certainly  does  not  suit  the  majority  of 
those  who  could  attend  an  annual  meeting.  I  have  not 
counted  how  many  of  the  Members  and  Associates  live  near 
enough  to  attend,  nor  did  I  count  the  few  who  did 
attend.  I  note,  in  passing,  that  the  Council  was  not 
present  as  a  whole. 

My  object  in  writing  to  the  ELECTRICAL  REVIEW  is  to 
endeavour  to  learn  whether  it  is  the  wish  of  a  majority  of 
Members  and  Associate  Members  that  the  work  initiated  by 
Dr.  Ferranti  shall  come  to  an  untimely  end.  For  one,  I 
have  endeavoured  to  follow,  from  outside,  the  progress  of 
that  Committee,  and  I  feel  extremely  dissatisfied  with  the 
incapacity  displayed  by  dissolving  a  Committee  that  is 
admittedly  "  unanimous  "  in  its  decision  that  it  needs  more 
scope. 

By  reasonable,  concerted  action  we  can  demand  and 
secure  sufficient  details  to  form  an  opinion  as  to  the  actions 
both  of  Council  and  of  the  Industrial  Committee.  I  am 
criticising  neither,  for  the  best  of  reasons. 

Is  there  in  our  non- political  Ireland  an  Ulster  ? 

The  opinion  of  Dr.  Ferranti  and  other  members  on  the 
dissolution  of  the  Committee  would  interest  me. 


I  do  not  want  the  Institution  to  become  anything  less 
than  "  the  widest  representation  of  the  industry." 

I  believe  the  formation  of  the  Industrial  Committee  had 
the  sanction  and  goodwill  of  more  than  a  three-quarters 
hi  a  j  irity  of  Members  and  Associate  Members. 

Will  you,  Sirs,  publish  a  form  for  those  of  your  readers 
who  are  included  in  the  voting  classes  of  the  I.E.E.  to  return 
to  you,  to  learn  whether  there  is  a  desire  for  more  informa- 
tion and  for  renewed  life  to  the  Industrial  Committee  ?  I 
suggest  the  following,  so  that  it  can  be  cut  out  and  signed 
and  returned  :  — 

"  The  Institution  and  the  Electrical  Industry." 
c/j  Electbical  Review,  4,  Ludgate  Hill,  London,  E.C. 

1.  ij  win'not  f  support  a  request  to  the  Council  of  I.E.E.  and 

to  the  former  members  of  the  dissolved  Industrial  Com- 
mittee for  a  full  joint  statement  to  Members  and  Asso- 
ciate Members  of  the  I.E.E.  of  the  reasons  for  the 
dis'olution  and  reasons  for  and  against  complying 
with  the  unanimous  opinions  of  that  Committee,  as 
reported  to  the  Council. 
r     -win     1 

2.  I  <  wju  not  J-  support  a  continuation  of  an  Industrial  Com- 

mittee. 

Signature  and  class  in  I.E.E 

Postal  address    

Not  a  Member  of  Council. 

London,  May  23rrf,  1914. 

[Mr.  Hirst's  statement  is  printed  elsewhere  in  this  issue. 
As  regards  the  proposed  referendum,  it  is  not  for  us  to 
enter  the  lists  ;  if  the  members  themselves  are  sufficiently 
interested  to  commit  their  views  to  writing,  our  '•  Corres- 
pondence "  columns  are  open  to  them. — Eds.  Elec.  Rev.] 


ThelWeekly  Rest. 

With  the  rejection  of  the  Weekly  Rest  Day  Bill  in  the 
House  of  Commons  on  Friday  last,  all  hopes  of  legislation 
for  a  weekly  rest  day  for  all  workers  are  at  an  end  for  some 
time  to  come  ;  the  result  was  not  unexpected,  owing  to 
some  absurd  clauses  re  Sunday  trading. 

The  A.E.S.E.  having  concentrated  its  efforts  recently  on 
obtaining  support  for  the  Bill,  will  now  use  all  its  powers  to 
obtain  a  weekly  rest  day  for  station  and  mains  engineers, 
and  also  in  the  case  of  mains  engineers  and  assistants,  to  do 
away  with  the  liability  to  be  called  out  at  any  hour  of  the  24, 
and  compulsory  residence  in  the  district  concerned  for  108 
hours  every  week,  by  means  of  some  system  of  relief. 

The  majority  of  Councils,  Corporations,  and  chief  elec- 
trical engineers  are  entirely  in  favour  of  the  principle  of  a 
weekly  rest  day,  though  there  seems  to  be  some  reluctance  in 
putting  the  principle  into  practice  ;  maybe,  they  are  some- 
what perturbed  as  to  the  effect  on  the  third  decimal  place  in 
the  total  costs  per  unit. 

To  those  who  recently  read  the  magnificent  report  of  the 
Coventry  Corporation  electricity  department  (with  the 
lowest  cost  per  unit  in  the  country),  it  would,  perhaps,  not 
have  appeared  so  magnificent  if  they  had  known  that  the 
emplo}c3  of  the  generating  department  were  working  seven 
days  per  week,  and  the  charge  engineers  receiving  the 
lowest  average  salaries  for  municipal  stations  of  similar 
capacity  (10,000  k\v.)  in  the  country.  As  far  as  I  know, 
there  is  only  one  station  of  similar  or  greater  capacity 
where  the  charge  engineers  are  paid  smaller  salaries  than  at 
Coventry,  it  being  one  of  12,<>00  k\v.  owned  by  one  of  the 
Newcastle-on-Tyne  companies  with  the  ridiculous  maximum 
of  15s.  for  a  seven-day  week.  It  is  rumoured  in  the  case 
of  Coventry  that  the  Local  Government  Board  Auditor  or 
Inspector  has  hinted  several  times  that  the  salaries  be 
increased,  and  a  six-day  week  be  instituted  ;  though  this  was 
not  carried  out,  all  employes  in  the  electricity  department 
were  granted  two  weeks'  wages  as  a  bonus.  I  think  they 
would  have  preferred  a  weekly  rest  day. 

Recently  the  employes  of  the  Greenwich  power  station 
of  the  London  County  Council  applied  for  a  weekly  re»t| 
day  :  the  matter  was  referred,  as  is  the  custom,  to  the  Con- 
ciliation Board,  and  as  no  agreement  could  be  reached  it  was< 
referred  to  an  arbitration  committee,  which  decided  for  somel 
reason  unknown  that  a  six-day  working  week  of  I*  hours! 
was  inadmissible,  but  agreed  to  reduce  the  working  honnl 
from   5(>  to  52.     I  give  this  instance  to  show  the  cxtrenwl 
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reluctance  that  exists  to  carry  out  the  principle  of  the 
weekly  rest  day,  though  I  am  sure  that  in  this  caie  all  the 
councillors  and  heads  of  departments  are  in  agreement  with 
the  principle. 

In  ni>  other  industry  where  the  employes  have  the  lame 
degree  of  specialised  training  is  there  the  Bcandal  <>f  the 
Beven-day  working  week.  Especially  is  a  weekly  rest  day 
necessary  to  those  who  work  shift  work  for  reasons  of 
health,  irregular  hours,  night  shifts,  and  the  difficulty  of 
obtaining  the  necessary  sleep  during  the  day-time,  contri- 
buting to  the  unhealthiness  of  the  occupation. 

It  was  hoped  by  some  station  and  mains  engineers  that 
the  Institution  of  Electrical  Engineers  might  use  their 
influence  on  behalf  of  the  seven-day  week  men,  a  fair 
number  of  whom  are  either  Students  or  Associate  Members, 
but  it  is  the  old  story  of  conflicting  interests  which  no  doubt 
prevented  them,  the  same  perhaps  that  dissolved  the  I.E.E. 
Industrial  Committee  recently. 

The  only  hope  now  for  station  and  mains  engineers  is  the 
A.E.S.E.,  which  is  slowly  but  surely  being  built  up  into  an 
irresistible  organisation.  The  A.E.S.E.  does  not  propose  to 
make  extravagant  demands,  but  insists  on  the  principle 
and  practice  of  a  weekly  rest-day,  and  that  engineers  in  all 
cases  must  be  paid  a  salary  in  accordance  with  their  duties 
and  responsibilities,  and  certainly  more  than  those  whom 
they  have  under  their  supervis  on. 

Those  who  criticise  the  A.E.S.E.  are  referred  to  the  adver- 
tisement pages  of  the  Electrical  Review  of  recent  date. 
If  they  compare  them  with  those  of  18  months  ago  before 
the  A.E.S.E.  came  into  existence,  it  will  be  noted  that 
in  the  great  majority  of  junior  appointments  advertised  the 
salaries  oll'ered  have  increased  more  than  100  per  cent. 
Working  conditions  have  been  bettered  and  salaries  increased 
in  a  number  of  individual  stations,  and  it  is  well  known  that 
station  and  mains  engineers  are  now  treated  with  much 
more  respect  than  in  the  days  before  the  advent  of  the 
A.E.S.E. 

There  are  not  any  paid  officials  in  the  A.E.S.E.,  and  the 
offices  and  positions  on  the  executive  are  held  by  mains  and 
station  engineers  ;  the  subscription  is  nominal,  and  there  is 
no  valid  excuse  why  any  station  or  mains  engineer  should 
not  be  a  member. 

W.  J.  Ebben,  Hon.  Sec.  A.ES.E. 

Ley  ton,  May  2G(h,  1914. 


Frequency  Changer. 

Your  correspondent,  "  F.  W".  T.,"  in  to-day's  Elec- 
trical Review  is  surely  mis-stating  the  facts.  The  uni- 
directional pulsating  current  is  of  the  same  frequency  as  the 
alternating  current.  If  he  wants  a  transformer  to  double 
the  frequency,  I  have  no  doubt  that  I  can  design  him  one 
which  shall  have  a  fairly  high  efficiency,  but  not  quite  so 
high  as  for  a  three-fold  step-up.  (See  also  my  recent  paper 
to  the  I.E.E.  in  this  connection.) 

I  have  not  yet  completely  worked  out  how  satisfactorily  to 
halve  the  frequency  ;  but  I  have  succeeded  in  reducing  it  to 
one-third,  and  this  meets  most  cases,  besides  requiring  no 
continuous  current.  I  have  shown  publicly  the  frequency 
being  reduced  from  75  to  25  periods. 

A.  M.  Taylor. 

King's  Heath,  May  22nd,  1914. 


Street  Lighting. 

We  send  you  to-day  a  copy  of  the  Preston  Guardian  of 
Saturday,  May  23rd,  containing  a  report  of  the  Streets  and 
Buildings  Committee's  decision  on  the  questidn  of  street 
lighting. 

A  specification  was  issued  by  the  Corporation  engineer  to 
which  the  Gas.  Co.  and  ourselves  were  asked  to  tender  for 
the  supply,  lighting  and  maintenance  of  90  1,000-c.p.  lamps 
in  the  central  portion  of  the  town.  Our  prices,  £7  l()s.  per 
annum  for  lamps  burning  3,500  hours,  and  £6  for  lamps 
burning  2,000  hours,  were  £2  and  £1  10s.  respectively 
lower  than  the  Gas  Co.'s  tender. 

The  gas  company,  however,  offered  to  reduce  the  price  of 
street  lighting  to  the  whole  of  the  gas  lamps  now  supplied 
by  them  by  about  £400  a  year,  and  to  contribute  to  the 
Corporation  the  sum  of  £500  per  annum  for  three  years 


kowardi  of   converting    fiat-flame    burners    to 

incandescent  barn 

The  I  brporation  musl  sgri  1 1 1  of  •  ■    01  limit  thefa  ■ 
under  the  Preston  Gaa  Aol  I     .  which  entitles  them 

to  be  supplied  with  gas  for  illuminating  purposes  it  the 
lowest  rate  offered  to  othei  consumers  for  any  purpose. 

These  concessions  ami  conditions  arc  quite  outside  the 
specification,  and,  in  any  oase,  we  *  afcraol  for 

street  lighting  outside  the  central  area.     It   in,  there! 
impossible  for  as  to  compete  on  equal  terms. 

The  National  Electric  Supply  Co.,  Ltd. 
Thomas  (,'ko.ms,  Secretary, 
Preston,  May  254%,  1914. 


The  Wiring  of  Public  BalldtngS. 

This  subject  raised  by  your  correspondent,  Mr.  Sykes, 
is  one  that  is  of  great  importance  to  the  electrical  industry. 
As  an  ex  employe  of  the  Offics  of  Works,  and  having  a 
first-hand  knowledge  of  the  condition  of  the  wiring  in  a 
large  number  of  public  offices,  I  can  assure  Mr.  Sykes  that 
the  wiring  of  some  buildings  is  "  rotten."  This  knowledge 
is  common  property  amongst  the  electricians  employed 
by  His  Majesty's  Office  of  Works  Department.  I  have 
seen  the  wiring  also  of  a  comparatively  recent  job,  and 
have  no  hesitation  in  saying  that  it  is  one  of  the  worst 
electrical  jobs  I  have  ever  seen.  If  the  same  experts  who 
gave  evidence  in  the  Osgood  r.  Sunderland  case  could  see  the 
wiring  of  these  and  other  buildings  they  (the  experts)  would 
have  a  fit.  I,  too,  with  Mr.  Sykes  think  that  a  public  inquiry 
should  be  held,  and  may  say,  in  conclusion,  that  to  make 
these  various  buildings  "  safe  "  would  require  the  expenditure 
of  thousands  of  pounds. 

W.  J.  Webb. 

London,  S.W. 


THE    PRINTING    TRADES'    EXHIBITION. 


As  we  mentioned  in  our  note  last  week,  most  of  the  printing 
machines  exhibited  are  driven  electrically,  the  greater  portion 
being  individually  driven.  This  applies  not  only  to  the  printing 
machines,  but  also  to  the  Linotype  and  Monotype  machines. 
The  latter  are  driven  through  belting  from  small  motors 
placed  on  the  floor  alongside  the  machines,  the  starting- 
switch  panel  being  fixed  on  the  side  of  the  machine  in  a 
position  handy  for  the  operator.  Machines  like  Babcock's, 
which  have  no  trip  motion  on  the  cylinders,  are  driven  by 
means  of  fast  and  loose  pulleys.  This  is  a  somewhat  old- 
fashioned  method  of  driving  machines,  but  if  the  loose- 
pulley  drive  is  not  adopted,  it  is  necessary  to  use  a  reversible 
motor  for  backing  up,  and  this  introduces  expense  and  a 
certain  amount  of  complication,  although,  on  the  whole, 
it  would  be,  no  doubt,  more  economical,  from  the 
current-consuming  point  of  view.  Most  of  the  Wharfe- 
dale  machines  are  driven  by  spur  gearing,  as  this  is 
the  most  convenient  method,  the  main  driving  shaft  being 
fairly  low  down  and  at  the  back  of  the  machine. 

The  Miehle  machines,  on  the  Linotype  and  Machinery 
Co.'s  stand,  are  for  the  most  part  driven  by  short  belts  from 
motors  placed  in  the  side  frame  of  the  machine,  jockey 
pulleys  being  used  to  take  up  the  slack  of  the  belt  and  keep 
it  taut.  This,  whilst  a  very  convenient  method  from  the 
point  of  view  of  the  printer,  as  the  motor  occupies  no  space 
outside  the  machine,  is  not  so  convenient  from  the  point  of 
view  of  the  engineer,  and  particularly  the  supervising 
engineer,  as  it  is  necessary  to  get  inside  the  machine  to 
attend  to  the  brush  gear.  A  more  convenient  arrangement 
is  that  shown  at  the  Miehle  Co.'s  stand,  in  the  Gilbey  Hall, 
where  the  pulley  is  placed  on  the  commutator  end  of  the 
motor,  permitting  the  brushes  to  be  got  at  from  outside 
the  machine.  This  method  of  driving  Miehle  machines  was, 
we  understand,  introduced  a  few  years  ago  by  Mr.  Broad- 
bent,  and  we  have  no  doubt  that  it  will  in  time  become  the 
general  method  of  driving  these  machines.  A  motor  of 
somewhat  small  dimensions  is  required,  and  at  present  there 
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are  only  a  few  makers  who  can  supply  them  of  the  requisite 
power  and  dimensions.  Among  these  makers  we  might 
specifically  refer  to  Messrs.  Electromotors,  Ltd.,  who  are  (he 
actual  makers  of  the  motors  on  the  Miehle  Co.'s  stand,  and 
also  the  whole  of  the  motors  on  Messrs.  Mann's  stand  and 
others.  In  point  of  numbers  there  are  probably  more  motors 
made  by  this  company  than  by  any  other  firm,  due,  no 
doubt,  to  the  fact  that  they  have  specialised  largely  in 
printing  press  equipment. 

On  several  of  the  stands  examples  of  the  latest  printing 
methods  are  shown — that  is  to  say,  the  Intaglio  method, 
which,  it  is  considered,  will  create  something  of  a  revolution 
in  the  printing  industry.  Whilst  there  is  nothing  electrical 
shown  at  these  stands,  the  development  of  this  method  will 
mean  more  work  for  electrical  engineers,  as  the  copper 
printing  rollers  are  produced  electrically,  and  arc  lamps  are 
necessary  for  preparing  the  pictures. 

la  this  connection,  reference  may  be  made  to  Messrs. 
Canning  &  Co.'s  exhibit  in  the  Gilbey  Hall.  At  this  stand  is  a 
good  display  of  electro-plating  plant,  including  motor-driven 
plating  dynamos  and  plating  vats  for  copper  depositing, 
nickel  facing  of  stereos,  and  nickel-steel  facing.  Some 
electrically  produced  copper  rollers  are  also  to  be  seen  upon 
which  ,1-in.  deposit  has  been  produced  in  10  hours.  The 
copper  is  deposited  direct  on  iron,  the  cyanide  process  being 
used  for  the  first  coating,  and  this  is  followed  by  the  sulphate 
pr<>3ess,  the  solution  being  agitated  by  air  and  the  deposit 
burnished  in  the  solution. 

At  the  stand  of  Messrs.  Penrose  &  Co.  a  large  exhibit  of 
photo-engraving  machinery  v  to  be  seen,  including  what  is 
claimed  to  be  the  largest  camera  in  the  world,  and  also  arc 
lamps  which  are  necessary  for  this  class  of  work. 

Among  the  smaller  applications  which  may  be  mentioned 
are  the  self-contained  electric  grinding  and  polishing 
machines  for  litho  stone3  and  zinc  plates.  These  consist  of 
a  vertical  motor,  to  the  spindle  of  which  the  grinding  stone 
or  brushes  are  fixed,  handles  being  provided  so  that  the 
whole  equipment  can  be  easily  moved  about  over  the  stone 
or  zinc  plate.  These  are  to  be  seen  at  the  stands  of 
Frederick  Wesselhoeft,  and  also  in  the  Haddon  Hall. 


THE    INSTITUTION    OF    ELECTRICAL 
ENGINEERS. 


On  Thursday  last  week  the  annual  general  meeting  of  the  Institu- 
tion was  held  ;  the  report  of  the  Council  was  received  and  adopted, 
and  the  statement  of  accounts  was  approved.  These  were  given 
in  abstract  in  onr  last  issue. 

With  regard  to  the  dissolution  of  the  Industrial  Committee,  of 
which  he  had  bsen  chairman,  Mr.  H.  Hirst  said  he  would  like  to 
make  a  short  statement.  Although  as  a  Member  of  Council,  he 
agreed  with  the  wording  of  the  report,  absence  abroad  had  pre- 
vented him  from  takinsr  any  part  in  the  framing  of  it.  and  he  was 
afraid  that  it  might  be  misunderstood  by  some  of  the  members 
who  were  interested  in  this  question.  He  had  no  fault  to  find 
with  the  powers  that  were  conferred  on  the  Industrial  Committee 
so  far  as  the  Council  could  confer  powers,  but  it  did  not  seem  to 
be  generally  known  that  the  Council  considered  it  essential  that 
the  Industrial  Committee  should  not  deal  with  matters  which  might 
be  construed  to  have  a  political  bearing.  All  the  Members  of 
Council  who  were  members  of  the  Committee  were  anxious  to 
respect  this  wish,  but  when  it  was  considered  that  in  this  country 
concessions  had  been  granted  by  Parliament  to  some  400  munici- 
palities in  regard  to  electricity  supply  stations,  it  was  very  difficult 
to  find  subjects  connected  with  municipal  electricity  supply  that 
did  not  touch  politics.  This  was  also  proved  by  the  condition  of 
affairs  which  arose  at  the  time  when  Dr.  Klingenberg  read  his 
paper,  when  the  Council  had  some  fears  that  the  paper 
might  lead  to  a  political  discussion.  The  Council  had 
other  wishes  which  did  not  appear  in  the  constitution  of 
the  Committee,  but  which  had  been  respected  by  the  Com- 
mittee. The  Council  considered  that  questions  which  were  to 
the  detriment  of  a  certain  section  of  its  members  should  not  be 
dealt  with,  and  some  members  of  the  Indu-trial  Committee  were 
anxiou"  to  respect  that  wish.  Other  members  of  the  Committee 
felt  that  if  a  proposition  that  was  for  the  benefit  of  the  whole 
industry  was  brought  forward,  some  section  might  have  to  give 
way  or  to  suffer  slightly.  The  Council  having  made  this  ruling, 
however,  it  was  difficult  for  the  Industrial  Committee  to  choose 
suitable  subjects  which  were  likely  to  meet  with  the  approval  of 
the  Council.  Well-known  members  of  the  Council  who  were 
respected  by  everybody  thought  that  the  high  standard  of  the 
Institution  might  suffer  if  it  lent  its  name  to  discussions  dealing 
with  money  matters,  such  as  finance  or  trade  discounts,  that 
were  likely  to  enter  into  the  discussion   of  industrial  questions. 


They  were  very  anxious  that  no  publicity  should  be  given  to  any 
of  those  deliberations.  Whilst  within  those  limitations  the 
Industrial  Committee  had  full  powers,  he  thought  it  was  due  to 
himself,  as  chairman,  and  to  some  of  the  members  who  differed  from 
those  views,  to  say  that  the  above  were  some  of  the  limitations  of 
the  constitution  which  were  not  referred  to  in  the  report,  and 
which  acted  against  the  possibility  of  the  Industrial  Committee 
doing  such  work  as  it  was  hoped  could  have  been  done.  He  did 
not  say  this  as  a  complaint  or  as  a  reproach,  but  thought  it  should 
be  understood  by  those  who  took  an  interest  in  the  question. 

At  a  later  stage  Me.  A.  H.  Seabrook,  in  proposing  a  vote  of 
thanks  to  the  honorary  auditors,  took  the  opportunity  to  say,  as 
vice-chairman  of  the  defunct  Industrial  Committee,  that  he 
regretted  that  the  Council  could  not  see  its  way  to  make  itself 
the  centre  of  the  electrical  industry,  not  only  from  the  point  of 
view  of  technical  and  scientific  matters,  but  also  with  regard  to 
industrial  and  commercial  questions.  After  all,  whether  they 
were  professional  or  business  men,  they  were  all  dependent  on 
£  b.  d.,  and  whether  their  interests  were  technical  and  scientific, 
or  industrial  and  commercial,  the  financial  factor  was  an  essential 
factor  in  their  existence,  not  only  as  an  Institution,  but  as 
individual  members  of  the  electrical  industry.  In  his  opinion  it 
was  regrettable  that  the  articles  of  association  did  not  seem  to 
allow  the  Council  to  take  a  full  share  in  these  industrial  and 
commercial  matters.  It  was  evident  from  the  attendance  that  day, 
and  the  complacent  attitude  of  the  audience,  that  members  were 
perfectly  satisfied,  unlike  himself,  that  the  Institution  should  con- 
fine itself  entirely  to  the  aims  for  which  it  was  originally  consti- 
tuted. He  did  not  wish  to  make  any  protest  or  complaint,  but 
merely  gave  expression  to  his  own  regret  in  regard  to  the  matter. 
Mr.  Kenelm  Edgcumbe  associated  himself  with  the  remarks  of 
Mr.  Seabrook. 

Me.  W.  M.  Mordey,  before  proposing  a  vote  of  thanks  to  the 
honorary  solicitors,  also  digressed  to  say  that  he  was  one  of  those 
people  who  thought  that  the  influence,  dignity,  and  usefulness  of 
the  Institution  would'  be  best  maintained  and  increased  by 
following  the  example  that  they  had  always  had  before  them,  of 
giving  their  attention  to  the  scientific  and  engineering  foundations 
of  the  electrical  engineering  industry,  rather  than  by  attempting 
in  any  way  to  make  it  a  trade  association.  This  principle,  from 
which  the  growth  and  strength  of  the  Institution  had  sprung, 
was,  he  thought,  in  the  long  run,  actually  the  best  and  most 
helpful  to  the  electrical  profession. 


PARLIAMENTARY. 


Leeds  Corporation  Bill. 

Last  week  the  Select  Committee  of  the  House  of  Lords,  presided 
over  by  the  Earl  of  Plymouth,  concluded  its  consideration  of 
this  Bill  which,  amongst  other  matters,  seeks  to  empower  the  Cor- 
poration to  extend  the  tramways.  The  Bill  was  opposed  by  the 
Yorkshire  Electric  Power  Co.,  and  the  Great  Northern  and  Midland 
Railway  Companies,  and  the  West  Riding  County  Council. 

Mb.  Forbes  Lankester,  K.C.,  who  with  Mr.  H.  Lloyd,  K.C., 
and  Mr.  Jeeves,  were  for  the  promoters,  explained  that  the  tram- 
way undertaking  of  the  Corporation  was  a  very  prosperous  concern. 
In  19 10  they  obtained  powers  to  install  a  system  of  railless  traction, 
and  this  had  been  a  great  success.  The  Corporation  now  proposed 
to  extend  the  railless  system  into  the  districts  of  Otley  and  Burley, 
which  were  greatly  in  need  of  direct  communication  to  the  centre 
of  the  city.  The  Yorkshire  Electric  Power  Co.  wished  to  provide 
the  electricity  for  these  extensions,  but  he  submitted  that  the  Cor- 
poration could  supply  their  own  electricity  at  a  cheaper  rate  and  in 
a  better  way.  The  opposition  of  the  County  Council  was  directed 
to  the  cost  of  the  upkeep  of  roads,  and  the  contention  of  the  pro- 
moters was  that  the  trolley  cars  did  not  do  so  much  harm  as  motor 
vehicles,  and  they  should  be  treated  like  ordinary  traffic. 

Mu.  J.  B.  Hamilton,  general  manager  of  the  Leeds  Corporation 
tramways,  gave  evidence  in  support  of  the  Bill.  He  explained 
that  the  proposals  were  to  carry  the  existing  tramways  at 
Goiseley  to  the  White  Cross,  and  to  extend  the  line  at  York  Road 
to  Walton.  The  proposal  with  regard  to  railless  traction  was  to 
run  trolleys  from  that  proposed  tramway  extension  at  the  White 
Cross,  Guiseley,  to  Otley  and  Burley  in  Wharfedale.  At  present 
the  Corporation  had  113  miles  of  tramways,  and  last  year  the 
receipts  were  £411,531,  which  allowed  of  a  surplus  of  £70,090 
being  paid  into  the  city  fund.  The  Corporation  did  not  agree  that 
they  would  interfere  with  the  statutory  rights  of  the  Yorkshire 
Electric  Power  Co. 

In  cross-examination,  Witness  said  he  estimated  that  the  gross 
receipts  from  the  Otley  and  Burley  route  would  be  £7,218,  the 
estimate  being  based  on  the  running  of  190,780  car-miles  at  9d.  per 
mile.  He  estimated  the  working  expenses  at  £5,167,  and  the 
capital  charges,  &c,  at  £1,334.  He  had  put  down  a  further  £2!<v 
for  road  maintenance  at  |d.  per  car-mile,  but  he  did  this  not 
because  he  admitted  the  principle,  but  in  view  of  the  recent 
decisions  of  Parliamentary  Committees,  he  wanted  to  be  on  the 
safe  Bide. 

A  number  of  local  witnesses  were  called  as  to  the  benefit  which 
would  accrue  to  the  districts  from  the  proposed  further  travelling 
facilities,  and  Mr.  Smithson  (chairman  of  the  Leeds  Tramways 
Committee),  land  Mr.  C.  J.  Spencer  (general  manager  of  the 
Bradford  Corporation  tramways),  also  gave  evidence  in  support  of 
the  Bill. 
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Mil.  TALBOT,  CO.,  on  bohalf  of  the  Midland  and  Creat.  Northern 
Hail  way(  'om  panics,  urged  that  it  wan  not  the  province  of  local  aid  liuri 
ties  to  provido  transit  facilities  outside  their  districts,  and  argued 
that  the  proposed  trolley  vehicle  system  wan  not  a  real  extension 
of  the  Leeds  tramway  system.  The  position  of  the  railway  com- 
panies would  bo  that  they  would  have  the  competition,  and,  as 
largo  ratepayers,  have  to  bear  a  portion  of  any  loss  incurred. 

Mil.  Ham,  K.C.,  for  tho  Wost  Riding  County  Council,  asked  the 
Committee  to  say  that  if  tho  trolley  vehicles  wore  allowed,  the 
Corporation  should  contribute  to  the  maintenance  of  the  roads. 

Mr.  Woodhouhe,  general  manager  of  the  Yorkshire  Electric 
Power  Co.,  urged  that  his  company  were  tho  only  statutory  com- 
pany able  to  supply  electric  enorgy  in  the  district  under  considera- 
tion, and  they  were  prepared  to  supply  the  Corporation  at  the  rate 
of  l,',d.  per  unit  for  200,000  units,  and  at  a  reduced  rate  when  the 
quantity  was  increased. 

The  Committee  decided  that  the  Bill  should  be  allowed  to  pro- 
ceed on  condition  that  the  Corporation  should  contribute  to  the 
maintenance  of  the  roads  over  which  the  trolley  vehicles  ran  at 
tho  rate  of  -:i75d.  per  car-mile.  An  arbitration  clause  was  to  be 
inserted  in  the  Bill  as  to  the  fixing  of  the  rate  at  the  end  of  three 
years,  which  could  be  put  in  operation  by  either  of  the  parties. 
The  Corporation  was  not  to  be  required  to  make  any  contribution 
towards  the  capital  expenditure  of  widening  or  reconstructing 
roads.  The  Corporation  was  to  be  permitted  to  supply  electrical 
energy  for  the  sole  purpose  of  the  trackless  trolley  system  on  the 
proposed  route. 


improvement  in  \)i<-  supply.  If  there  wan  a  loss  OB  the  ga«  under- 
taking, U  meant,  that,  the  (,'nal  Co.,  irho  pn'l  half  the  rates, 
would  MiilTer  coiiHidenible  loss. 

Tho  preamble  of  the  Bill  was  passed,  subject  to  the  approval  of 
the  Local  Coveminont  Board  to  the  borrowing  pjwers. 


Birkenhead  Corporation  Bill. 

A  Select  Committee  of  the  House  of  Lords,  presided  over  by 
Lord  Barnard,  on  May  19th,  passed  the  Bill  promoted  by  the 
Birkenhead  Corporation,  which,  among  other  matters,  sought  to 
enable  the  Corporation  to  run  motor-'buses  in  connection  with  the 
tramways  undertakings. 

Mr.  Clode,  K.O.,  explained  that  the  Corporation  were  asking 
for  powers  to  run  motor-'buses  so  as  to  provide  facilities  in  districts 
where  development  had  proceeded  beyond  the  tramway  area,  and 
to  couple  up  certain  outlying  districts  with  the  tramways  by  means 
of  the  motor-'buses.  At  present  all  the  tramway  routes  started 
from  the  ferry,  and  the  idea  was  to  link  up  these  routes  by 
omnibuses  so  that  people  could  get  across  from  one  route  to 
another  without  having  to  come  back  to  the  common  starting 
point.  It  was  proposed  to  spend  £17,000  on  omnibuses  and  £3,000 
on  depots. 

Mb.  Vesey  Knox,  K.C.,  on  behalf  of  the  Cheshire  County 
Council,  asked  that  the  Corporation  should  be  subjected  to  the 
same  conditions  as  that  imposed  upon  Manchester,  whereby  the 
Manchester  Corporation  agreed  to  give  the  County  Council  and  the 
local  authorities  a  veto  over  the  running  of  any  of  the  omnibus 
services  so  that  the  whole  matter  could  be  discussed  between  the 
different  authorities. 

After  consultation,  Me.  Solly,  the  Chairman  of  the  Birkenhead 
Corporation  Parliamentary  Committee,  said  the  Corporation  would 
be  prepared  to  make  a  contribution  of  Jd.  per  car-mile  for  road 
maintenance. 

The  Committee  consulted  in  private,  and  the  Chairman 
announced  that  they  were  not  prepared  to  grant  the  Manchester 
clause,  but  would  be  prepared  to  sanction  some  payment  to  the 
outside  authorities  whose  roads  were  used,  for  maintenance. 

Eventually  the  Committee  passed  the  Bill  subject  to  the  inser- 
tion of  a  clause  to  the  effect  that  the  consent  of  the  County 
Council  should  be  necessary  before  the  motor-'buses  could  be  run 
in  the  outside  districts,  that  the  consent  should  not  be  unreservedly 
withheld,  and  that,  failing  agreement,  an  arbitrator  should  decide 
the  question  of  the  amount  of  contribution  to  be  paid  by  the  Cor- 
poration towards  the  cost  of  the  maintenance  of  the  roads  used  by 
the  motor-'buses. 


Ashington  U.D.C.'s  Bill. 

After  three  days'  hearing,  the  Select  Committee  of  the  House  of 
Lords,  presided  over  by  Lord  Lamington,  on  May  21st,  passed  the 
preamble  of  the  Bill  promoted  by  the  Ashington  Urban  District 
Council  to  empower  them  to  supply  gas  within  their  district,  and 
the  parishes  of  North  Seaton,  Woodhorn,  Cresswell,  Ellington, 
Bothal  Demesne,  Pegswood  and  Sheepwash,  and  to  acquire  the  gas 
mains,  meters,  &c,  of  the  Ashington  Coal  Co. 

Mr.  H.  Lloyd,  K.C.,  for  the  promoters,  explained  that  there  was 
at  present  no  statutory  supply  of  gas,  but  the  Ashington  Coal  Co. 
had  a  small  gasworks  in  connection  with  their  colliery,  and  also 
supplied  a  number  of  private  consumers.  The  Northern  Counties 
Electricity  Supply  Co.  came  into  the  district  in  1902,  and  took 
electric  current  from  the  generating  station  of  the  Coal  Co.  By 
an  agreement  come  to  lately,  the  Newcastle  Electric  Supply  Co. 
were  operating  the  Northern  Counties  Co.,  and  there  had  been 
some  improvement  in  the  supply.  There  was  great  complaint  in 
the  district  with  regard  to  lighting.  He  objected  to  any  clause 
being  inserted  to  the  effect  that  no  loss  from  the  gas  undertaking 
should  be  allowed  to  fall  on  the  rates,  as  the  Electricity  Co.  might 
give  away  electricity  for  a  few  years  and  crush  the  Gas  Co.  out  of 
existenoe. 

A  great  deal  of  evidence  was  called  as  to  the  need  for  improved 
lighting  facilities. 

Mr.  Vesey  Knox,  K.C.,  on  behalf  of  the  Ashington  Coal  Co., 
contended  that  the  proposal  was  an  unjustifiable  scheme  of  muni- 
cipal trading.  The  Northern  Counties  Electricity  Supply  Co.  had 
spent  £40.000  on  distributing  plant  in  the  district,  and  since  the 
Newcastle  Electricity  Co.  had  operated  there  had  been  an  enormous 


Second  and  Third  Rending* In  the  Home  of    Lords,    on 

May  19th,  the  Hightown  Gas  and  Electricity  Bill  panned  its  third 
reading.  On  May  20th  tho  Norwich  Electric  Tramways  Bill 
was  read  a  second  time. 

In  the  House  of  Lords   on  Monday  tho  Shropshire.  \S 
shire     and    Staffordshire     Electric    Tower    Bill     panned     it*    third 
reading  ;  also  the  Yorkshire  Electric  Power  Bill, 

In  the  House  of  Commons  on  Monday  the  North  Metropolitan 
Electric  Power  Supply  Bill  passed  second  reading. 

Newcastle  Corporation  Bill.— The  Standing  Orders  Com- 
mittee of  the  House  of  Lords  has  decided  not  to  dispense  with 
standing  orders  in  regard  to  the  application  of  the  Corporation  to 
insert  a  new  clause  in  their  Bill  to  allow  them  to  run  motor-'buses 
in  the  districts  of  Long  Benton  and  Weetslade. 


LEGAL. 

Franco-British  Electrical  Co.  r.  Clifford  Bros. 
At  the  Bow  County  Court  recently,  plaintiffs  were  awarded 
£4  its.  3d.  in  a  claim  for  damages  for  breach  of  warranty  against 
defendants,  an  East  Ham  firm.  Plaintiffs  ordered  in  1912  certain 
electric  time  switches  to  automatically  switch  on  and  off  current 
for  electrical  advertising  signs,  and  they  said  that  one  of  these, 
instead  of  turning  off  the  light  after  six  or  seven  hours,  left  the 
current  on  wasting  during  the  hours  of  a  sunny  day.  One  witness 
said  that  the  lights  outside  the  Pavilion  Theatre  were  on  several 
occasions  found  burning  in  the  morning.  Eventually  the  apparatus 
was  removed,  and  the  fireman  was  paid  to  switch  the  light  on  and 
off.  Mr.  P.  Clifford  said  that  the  plaintiffs  were  the  only  firm  who 
had  complained.  He  had  supplied  such  switches  to  a  number  of 
electrical  firms.  It  was  some  months  after  they  had  been  fixed 
that  the  plaintiffs  complained.  . 

His  Honour  Judge  Smyly  said  that  it  would  take  a  certain 
time  to  find  out  whether  the  switch  did  what  was  required.  He 
found  for  the  plaintiffs  for  the  amount  named.  Plaintiffs  claimed 
£7  17s.  6d. 

Godfrey  v.  Cox. 
Mr.  Muir  Mackenzie  one  of  the  Official  Referees  of  the  High 
Courts,  on  Monday,  May  25th,  delivered  judgment  in  this  case, 
which  was  an  action  to  recover  £89  8s.,  balance  of  an  account  for 
electrical  work  done  at  the  defendant's  house, ''  Belmont,'  Streatnam, 
by  the  plaintiff,  Mr.  Herbert  James  Godfrey,  electrical  engineer,  of 
188,  High  Road,  Balham,  and  which  was  fully  reported  in 
our  last  issue.  Mr.  Godfrey,  who  had  previously  done  elec- 
trical work  for  Mr.  Cox,  was  approached  by  the  defendant  to 
do  electrical  work  of  various  kinds  in  the  house,  including  wiring 
fitting  and  heating,  the  account  for  which  originally  amounted 
to  £104  8s.  The  defendant,  however,  alleged  that  the  work  had 
been  done  negligently  and  improperly,  and  paid  £38  8s.  into 
Court.  On  behalf  of  the  plaintiff  it  was  contended  that  the  work 
was  done  at  "cut  prices,"  but  that  it  was  nevertheless  well  done 
in  accordance  with  the  contract.  On  the  other  hand,  the  defendant 
alleged  that  the  work  was  done  negligently  and  improperly,  and 
that  he  had  had  to  get  the  defects  remedied  by  another  contractor. 

Mr.  Muir  Mackenzie,  in  giving  judgment,  said  that  the  con- 
tention of  the  defendant  was  that  the  contract  was  for  certain 
work  to  be  done  for  an  agreed  sum  of  money,  and  that  as  the  work 
had  not  been  done  in  accordance  with  the  contract,  nothing  was 
recoverable.  He  (the  Referee)  found  against  this  contention. 
The  plaintiff,  according  to  his  case,  completed  his  work,  and  was 
entitled  to  be  paid,  but  the  defendant  denied  that  the  work  was 
of  the  best  character.  On  this  issue  he  found  in  favour  of  the 
defendant.  The  outside  work  was  bad,  and  the  inside  work  was 
also  faulty,  and  it  was  the  duty  of  the  defendant,  under  the 
circumstances,  to  take  such  steps  as  were  necessary  to  put  nimseil 
in  the  position  in  which  he  would  have  been  if  the  plaintiff  had 
properly  fulfilled  his  contract.  He  employed  another  firm  to  make 
good  the  installation.  In  this  he  (the  Referee)  found  .hat  the 
defendant  had  acted  reasonably,  and  that  the  firm  was  not 
employed  to  do  more  work  than  was  necessary,  tor  this  tne 
defendant  claimed  £0,3,  but  he  (the  Referee)  found  that  he  was 
only  entitled  to  recover  £53  6s.  The  defendant  had  paid  £38  8s. 
into  Court,  which  was  more  than  sufficient  to  cover  the  balance 
due  from  him.  There  would,  therefore,  be  judgment  for  the 
defendant  on  the  action,  and  for  payment  out  of  the  balance,  lne 
costs  would  be  for  the  defendant  on  the  claim  and  the  counter- 
claim. 

Judgment  was  entered  accordingly. 


Marconi  v.  Helsby  Wireless  Telegraph  Co. 
The  hearing  of  this  action,  which  is  to  come   before   Mr.  Justice 
Eve  in  the  Chancery   Division,  has   been  fixed  by  his  Lordship  for 
Tuesday,  June  23rd. 
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Venneb's  Signs  p.  Stellar  Signs. 

In  the  Chancery  Division  on  Friday,  before  Mr.  Justice  Astbury, 
Mb.  P.  Russell,  K.C.,  mentioned  this  case,  which,  he  said,  related 
to  the  infringement  of  a  patent.  It  was  not  an  ordinary  case  of 
infringement,  bat  it  was  a  rather  serious  case,  in  which  an  old 
employe'  of  the  plaintiffs  was  concerned. 

Mb.  Kerlv,  for  the  defendants,  at-ked  for  an  adjournment  with 
a  view  to  answering'  the  evidence  of  the  plaintiffs.  He  suggested 
that  the  motion  should  stand  over  till  the  second  motion  day  of 
next  sittings. 

His  Lobdship  said  the  motion  would  stand  till  Thursday 
(yesterday),  and  he  would  then  consider  whether  it  should  stand 
over  further. 

Mb.  Kebly  said  there  was  a  good  deal  of  evidence  to  consider. 

The  motion  accordingly  3tood  over  till  yesterday. 


Osbam  Lamp  Works,  Ltd.,  c.  Pope's  Electbic  Lamp  Co.,  Ltd. 

In  the  Chancery  Division  on  Tuesday,  Mr.  Justice  Joyce  heard  a 
summons  by  the  Osram  Lamp  Works,  Ltd.,  for  leave  to  deliver 
interrogatories  to  Pope's  Electric  Lamp  Co  .  Ltd.,  with  regard  to 
the  process  of  manufacture  of  certain  filament  lamps  which  were 
alleged  to  be  an  infringement  of  the  plaintiffs'  patent.  The 
interrogatory  which  the  defendants'  objected  to  answer  in  its 
present  form  was  as  follows  : — Whether  the  filaments  of  the  said 
lamps  are  constructed  by  mixing  tungsten  of  the  same  and  what 
compounds  thereof  with  some  organic,  and  what  organic  binding 
medium,  and  whether  or  not  it  is  then  prepared  in  the  form  of 
filaments  carbonised  and  by  some  and  what  method  is  the  carbon 
removed. 

Mb.  J.  Hunter  Gray,  for  the  Osram  Lamp  Co.,  said  he  wanted 
the  information  asked  for  in  order  that  the  defendants'  process 
might  be  gone  through  and  shown  to  be  an  infringement. 

Mr.  Clarke  (for  defendants)  :  I  can't  be  forced  to  tell  what 
my  process  is. 

Mr.  Gray  stated  that  what  his  clients  did  was  to  take  tungsten 
and  make  it  into  a  powder  and  mix  it  with  some  organic  powder 
such  as  sugar  to  stick  it  temporarily  together.  Then  it  was 
squirted  through  a  small  hole  to  make  the  filament.  Afterwards 
it  was  subjected  to  heat  to  reduce  the  sugar  to  carbon,  and  the 
carbon  was  removed  chemically  by  steam  and  hydrogen  at  an  even 
higher  temperature.  This  produced  a  coherent  wire  of  tungsten. 
Plaintiffs'  patent  covered  the  use  of  any  organic  binding  medium, 
which  was  afterwards  carbonised  and  had  the  carbon  chemically 
removed. 

Mr.  Clarke  said  he  would  admit  that  the  defendants  used 
tungsten  for  their  filaments,  and  that  this  was  bound  together 
with  an  organic  medium,  but  afterwards  the  defendants'  process 
was  quite  different  to  that  of  the  plaintiffs. 

In  the  end,  his  Lordship  held  that  the  plaintiffs  were  not 
entitled  to  all  the  information  they  asked  for.  It  was  really  a 
general  question  :  What  is  the  mode  you  use  .'  That  would  be 
inadmissible,  and  would  be  disallowed. 

Leave  to  appeal  was  granted. 


OUR  LEGAL  QUERY  COLUMN. 

[  Questions  addressed  to  this  column   should  be  written  on  one  side 
of  the  paper  only.] 


"  Manager  "  writes  : — "I  should  like  to  know  the  legal  position 
of  an  electricity  supply  undertaking  in  the  following  instances  : — 

1.  Due  to  a  street  improvement  scheme  a  number  of  houses  are 
being  pulled  down,  necessitating  the  removal  of  the  service  cables. 
Can  the  electricity  supply  undertaking  make  a  charge  to  the 
Corporation  responsible  for  the  carrying-out  of  the  street 
improvement  ? 

2.  If  a  service  is  run  into  a  building  at  the  request  of  the  tenant 
and  with  the  permission  of  the  landlord — the  tenant  afterwards 
removing  and  the  property  changing  hands — the  new  landlord 
requires  the  service  to  be  removed  from  his  premises.  Can  the 
electricity  supply  undertaking  legally  make  a  charge  for  removing 
the  service  cable  ? 

%*  As  to  (1)  provision  is  made  by  the  1 89!»  Electric  Lighting 
(Clauses)  Act  for  the  rights  of  undertakers  whose  property  is 
affected  by  a  street  improvement.  By  Clause  17  of  the  Schedule 
to  that  Act,  one  month  before  any  alterations  are  made  in  a  street 
which  would  affect  wires  and  lines  notice  of  the  proposed  altera- 
tions must  be  served.  Within  three  weeks  after  the  service  of  any 
such  notice  and  plan  upon  any  owners  those  owners  may,  if  they 
think  fit,  serve  a  requisition  upon  the  operators  requiring  that  any 
qnestion  in  relation  to  the  works  or  to  compensation  in  respect 
thereof  or  any  other  question  arising  upon  such  notice  or  plan 
shall  be  settled  by  arbitration,  and  thereupon  the  question,  unless 
settled  by  agreement,  must  be  determined  by  arbitration.  In 
settling  any  question  under  this  section  an  arbitrator  must  have 
regard  to  any  duties  or  obligations  which  the  owners  may  be 
under  in  respect  of  the  pipes,  wires,  electric  lines,  or  works, 
and  may,  if  he  thinks  fit,  require  the  operators  to  execute  any 
temporary  or  other  works,  so  as  to  avoid  interference  with  any 
purpose  for  which  the  pipes,  wires,  electric  lines,  or  works  are 
used,  as  far  as  possible. 

As  to  (2)  the  remedy  of  undertakers  who  are  called  upon  to 
remove  service  lines  which  are  no  longer  in  use  must  be  pursued 


against  those  with  whom  they  contracted.  In  the  case  referred  to 
in  the  query,  it  is  presumed  that  the  away-going  tenant  will  have 
complied  with  the  terms  of  his  contract  to  pay  for  a  supply  for  a 
certain  period.  Having  done  that,  unless  there  is  a  special  clause 
to  the  contrary,  the  fittings,  &c,  become  so  vested  in  the  owner  of 
the  premises,  and  attached  thereto,  that  he  can  be  compelled  to 
pay  the  reasonable  cost  of  their  being  removed.  By  Sec.  24  of  the 
Electric  Lighting  Act,  1882,  a  power  of  entry  is  conferred,  but  it 
really  depends  upon  the  conditions  under  which  they  were  first 
put  in  whether  a  oharge  for  removing  them  can  be  made  or  not. 


BUSINESS   NOTES. 


The  Holidays. — The  Great  Eastern  Railway  Co.  haa 
issued  an  attractively  illustrated  quarto  album  of  "  East  Coast 
Pictures"  in  connection  with  the  earlier  holiday  movement. 
Copies  can  be  obtained  free  from  the  Superintendent  of  the  Line, 
Liverpool  Street  Station.  London,  E.G. 

Catalogues   and    Lists. — Messrs.  Carson  &  Evans, 

3,  Fenchurch  Buildings,  London,  EC. — New  folder  giving  informa- 
tion, testimonials,  &c,  respecting  Carvanite,  the  sales  of  which 
for  the  four  months  ended  April,  1914,  are  reported  as  being  eight 
times  greater  than  for  the  corresponding  period  of  1913. 

The  Sterling  Telephone  and  Electric  Co.,  Ltd.,  210-212t 
Tottenham  Court  Road,  London,  W. — Price  leaflet  particularising 
their  new  electric  bell  indicator  for  ships,  lifts,  hotels,  &o. 

Messrs.  Feld  Bros.  &  Co..  Ltd.,  25,  Budge  Row,  London,  B.C. — 
72-page  catalogue,  with  information,  illustrations  and  prices 
relating  to  special  electrical  apparatus  and  material  for  the  con- 
struction and  working  of  overhead  travellers,  cranes  and  other 
transport  appliances.  A  separate  album  contains  dimensional 
sketches  corresponding  to  the  articles  described  in  the  catalogue. 
The  material  has  been  standardised  as  far  as  possible  by  the  firm, 
and  the  drawings  are  so  arranged  that  they  can  be  used  as  original 
tracings.  This  publication  should  be  of  interest  to  those  engaged 
in  connection  with  electric  crane  or  conveying  plant  equipments  ; 
its  usefulness  will  not  be  detracted  from  by  such  spelling  as 
"swith-boxes,"  "pols"  (for  poles),  "aplyable,"  "  watertigth," 
and  so  on. 

Messes.  J.  H.  Holmes  &  Co.,  Portland  Road,  Newcastle-on- 
Tyne.— Fourth  edition  of  the  mining  section  of  their  catalogue. 
It  consists  of  48  pages  of  half-tone  pictures  of  power  station  plant, 
motors,  pumps,  haulage  gear,  oil  switches,  mining  switch  pillars, 
switchboards,  controllers,  &c. 

The  AEG  Electric  Co.,  Ltd.,  133-135,  Oxford  Street, 
London,  W. — Book  (222  pages)  entitled  "  Electricity  in  the  Home 
and  Workshop  "  containing  a  great  deal  of  information,  together 
with  prices  and  a  number  of  interesting  illustrations  regarding  the 
following  matters  : — Electric  lighting  with  incandescent,  ari  and 
quartz  lamps  respectively,  electric  heating  and  cooking  apparatus, 
electric  fans,  electric  motors  for  household  and  industrial  service, 
illumination  and  advertisement  lighting,  Christmas  tree  lighting, 
and  electric  clocks. 

The  company  have  also  issued  a  large  collection  of  illustrated 
and  priced  lists  regarding  a  wide  range  of  electrical  goods, 
including  fans,  kettles,  small  motors,  drills,  grinders,  lamps, 
wires,  transmission  fittings,  electric  refrigerators,  and  so  forth. 

The  Sun  Electrical  Co.,  Ltd..  118  and  120,  Charing  Cross 
Road,  London,  W.C. — Three  nesv  lists  for  the  trade.  No.  255 
describes  the  Sun  switch-ceiling  rose  and  pendants  fitted  with 
same  ;  No.  256  illustrates  and  particularises  the  Lavigne  electric 
unpickable  lock,  adapted  for  every  possible  requirement  in  door 
fastenings ;  and  No.  257  deals  similarly  with  a  range  of  fittings 
for  J-watt  lamps  for  interior  and  exterior  use. 

Mr.  E.  C.  Amos,  22,  Martin's  Lane,  Cannon  Street,  London,  E.C. 
— New  4 4 -page  catalogue  containing  fully  illustrated  particulars, 
with  tabulated  information  concerning  capacities,  dimensions, 
weights,  &c ,  of  low-pressure  centrifugal  pumps  made  by  51  r.  A. 
Borsig,  of  Berlin,  for  whom  he  is  British  representative. 

The  National  Cash   Register   Co.,   Ltd.,    225,    Tottenham 
Court  Boad,  London,  W. — A  very  interesting  copy  of  the  "  N.C.B* 
the  firm's  trade  organ.     It  illustrates  the  development  of  the  firm's 
cash  registers,  and  also  etlectively  shows  what  a  great  benefit  has 
been  conferred  upon  the  human  race  by  patented  inventions. 

Messrs.  G  W.  GOODCBILD  &  Macnab,  56  58,  Eagle  Street. 
Southampton  Row,  London,  W.C. — Hanging  wall  chart  setting  out 
dimensions,  weights,  prices  and  code-words  of  their  "  D-'kef  "  ball 
bearings — thrust,  journal,  and  transmission  shafting.  Copies  will 
be  forwarded  on  application. 

Messrs.  Adnil  Electric  Co.,  Ltd.,  Artillery  Lane,  London, 
E.C— Illustrated  price-list  (No.  127aE)  giving  full  particulars  of 
their  standard  type  "  G.  F  "  direct-current  interpole  motors  fror 
I  to  125  h.p.,  and  dynamos  from  3J  to  BO  k\v. 

The  I'ower  Plant  Co.,  Ltd..  West  Drayton,  Middlesex. — 
List  No.  9  contains  illustrations  and  description  of  their  double- 
helical  gearing  for  machine  tool  drives  ;  No.  10  deals  with  double- 
helical  spur  g^ars  for  automobiles,  &c. 

Messrs.  Crompton  &  Co,  Ltd.,  Chelmsford.— New  leaflet 
No.  537,  describing  their  cell-testing  voltmeter,  and  giving  price* 
of  same. 
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Khailoonit. — Tlie  makers  of  "$hadoonit"  inform  di 

that  iih  a  result  of  their  advertisement  in  tin-  BiLEOTBIG  1 1,  Ki n  I1W, 
they  huvo  received  Inquiries  from  nearly  every  country  of  uny 
importanoe  in  the  world,  including  the  British  OoloniM  and 
Dominions,  but  excepting,  of  course,  certain  European  Status  where 
requirements  are  catered  for  direct  from  the  works  of  the  makaH 
in  Germany.  Mr.  C.  A.  Muller,  of  10,  Arcade,  Westgate,  Itrad- 
ford,  the  sole  agent  for  the  United  Kingdom,  Rtatos  that  the  works 
have  now  eliminated  the  inability  of  Uhadoonit  to  withstand 
immersion  in  oil  and  its  tendency  to  soften  under  sustained  high 
temperature. 

A    G.E.C.    Advertising    Campaign. —  Ink  General 

Electric  Co.,  Ltd.,  of  d7,  Queen  Victoria  Street,  E.G.,  have  made 
arrangements  whereby  electricians,  ironmongers,  A.o..  can  supply 
'Magnet"  domestic  irons  for  15  days'  free  trial  — this  with  a  view  to 
popularising  "other  uses"  of  electricity  where  electric  lighting 
is  in  vogue.  In  this  connection  a  small  32-page  booklet  has  been 
issued  by  the  company,  which  not  only  deals  with  the  price  and 
cost  of  using  electric  irons,  but  also  with  a  complete  range  of 
domestic  electrio  accessories. 

Book  Notices. —  Ornamental  Lathe-Work  for  Amateurs. 
By  C.  H.  C.  London  :  Percival  Marshall  &  Co.  Price  3s.  Gd.  net. 
— Many  enginoers  are  fond  of  the  workshop,  not  only  for  com- 
mercial reasons,  but  also  for  the  sake  of  the  reoreation  it  affords 
in  leisure  hours.  To  such  this  book  should  prove  a  valuable 
guide,  a3  it  opens  the  way  to  the  practice  of  an  art  that  offers 
possibilities  of  infinite  diversity.  Not  only  does  the  author  embody 
in  its  pages  the  fruits  of  his  own  experience  as  a  craftsman,  he 
also  gives  particulars  of  prices  and  sources  of  materials,  informa- 
tion which  is  often  difficult  to  secure.  The  author,  who  repro- 
duces views  of  many  beautiful  things  that  he  has  made,  states 
that  they  were  all  produced  within  about  nine  months,  and  that 
he  made  all  his  own  apparatus.  The  book  is  full  of  useful  hints, 
with  illustrations  far  above  the  average,  and  we  have  no  hesitation 
in  recommending  it. 

The  Engineering  Index  Annual,  1913.  New  York  :  Engineering 
Magazine  Co. — This  is  the  twelfth  volume  of  the  Index,  and,  like 
its  predecessors,  is  heartily  welcome  ;  we  have  so  often  expressed 
our  appreciation  of  its  contents  and  of  the  skill  with  which  they 
are  compiled  and  classified,  that  we  are  somewhat  at  a  loss  for  new 
encomiums  wherewith  to  sound  its  praises.  The  Index  covers 
some  250  publications,  of  which,  it  is  interesting  to  not*,  three- 
fourths  are  printed  in  Eoglish — such  is  the  dominance  of  our 
tongue.  As  an  aid  to  rapid  search  for  references  to  published 
articles  on  any  subject  of  engineering  interest,  it  remains  un- 
rivalled. 

The  Municipal  Year  Book  for  1914.  London :  Municipal 
Journal,  Ltd.  Price  15s.  net.  This  volume  has  grown  in  size  and 
increased  in  usefulness  as  the  years  have  passed,  and  the  edition 
now  bafore  us  impresses  one  with  the  extent  and  importance  of  the 
undertakings  and  operations  conducted  to-day  by  municipal 
departments.  In  the  upkeep  and  extension  of  their  various  under- 
takings, municipalities  are  large  customers  for  all  kinds  of  manu- 
factures, and  that  fact  alone  makes  such  a  work  as  this  practica'ly 
indispensable  to  those  concerned  with  industry  and  trade  ;  buc 
there  are  many  others  also  who  in  public  and  professional  life  are 
frequently  requiring  information  such  as  a  book  of  this  nature  is 
able  to  give  in  its  numerous  sections.  The  members  of  the  different 
councils  in  England,  Wales,  Scotland  and  Ireland  and  their  chief 
officers,  and  information  regarding  the  cities,  boroughs,  &c,  for 
which  they  act,  form  by  no  means  the  least  useful  section,  and  in 
later  parts  there  are  given  tabulated  statistics  of  electricity  supply 
and  tramway  undertakings  with  detailed  analyses  of  accounts  ; 
water  and  gas  undertakings  are  also  covered,  and  in  the  present 
edition  there  is  a  new  section,  which  is  likely  to  grow,  relating  to 
motors  in  municipal  service.  Other  important  sections  deal  with 
education,  town-planning,  and  the  housing  of  the  working  classes 
refuse  disposal,  baths  and  wash-houses,  protection  from  fire,  old- 
age  pensions,  a  digest  of  legal  cases,  a  summary  of  legislation  of 
1913,  municipal  debt  and  assets,  local  taxation  returns,  tramway- 
men's  wages  and  hours  of  labour.  Mr.  Robert  Donald  is  director 
of  the  Year  Booh,  and  Mr.  Albert  E.  Cave  is  its  editor. 

British   Trade  with   Canada. — A   few  months  ago 

(Electrical  Review,  December  12th,  1913)  we  gave  particulars  of 
the  soheme  for  sending  a  British  train  across  Canada  for  advertising 
and  pushing  the  sale  of  British  manufactures.  The  Canadian 
Chamber  of  Commerce  (.Oxford  Court,  Cannon  Street,  E.C.),  which 
is  organising  the  scheme  is  at  present  conducting  a  Canadian  trade 
campaign,  in  order  to  secure  collective  action  at  the  earliest 
possible  date  on  the  part  of  British  firms  anxious  to  secure  an 
inoreased  proportion  of  Canadian  import  trade.  It  is  trying  to 
strengthen  the  British  Manufacturers'  Section  of  the  Chamber  by 
the  addition  of  further  representative  firms  and  the  subscription 
of  a  Canadian  Trade  Fund.  The  fund  will  be  devoted  to  a  year's 
campaign  sending  special  commercial  commissioners  to  Canada  to 
report  upon  the  problems  of  the  market  considered  from  the 
British  standpoint.  These  commissioners,  it  is  suggested,  will  act 
under  the  advice  of,  and  in  consultation  with,  Mr.  C.  Hamilton 
Wickes,  H.M.  Trade  Commissioner  in  Canada.  In  the  preliminary 
list  of  members  in  the  British  Section  we  observe  the  names  of 
several  well-known  electrical  manufacturers.  The  Secretary  of 
the  Chamber  will  be  glad  to  give  the  fullest  information  available 
to  any  British  firm. 

At  the  London  Chamber  of  Commerce  last  week  Mr.  Hamilton 
Wickes,  who  in  his  capacity  as  our  Trade  Commissioner  in  Canada, 
has  already  had  abundant  opportunities  for  studying  the  Canadian 
market  from  the  British  point  of  view,  gave  an  instructive  address 
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tage that  its  currency  wan  the  Hame  iih  the  Canadian,  In  rep. 
delivery,  the  States  possessed  little  or  aoadvantageovfrthe  britisher. 
Time  was,  of  course,  lost  if  there  was  oorreepondenoe  Home  and 
back.  Canadian  firms  objected  when  after  giving  an  order  for 
goods,  they  got  an  invoice  by  return  and  had  to  wait  two  or  three 
months  for  their  goods.  This  was  particularly  noticeable  in  hard- 
ware. It  was  a  mistake  to  think  that  a  method  of  business  which 
had  succeeded  in  Australia  could  necessarily  be  applied  with  equal 
success  in  all  the  rest  of  the  world.  One  Continental  organisa- 
tion that  he  had  met  both  in  Australia  and  in  Canada  did  not 
invoice  the  buyer  until  the  goods  were  landed  in  Canada.  The 
Canadians  swore  that  this  was  the  way  things  should  tie  done.  It 
was  bringing  things  into  line  with  the  practice  of  the  U.S.  manu- 
facturers on  the  South  side.  British  firms  said  that  they  could 
not  find  suitable  agents  in  Canada,  but  Mr.  Wickes  said  that  they 
did  not  realise  the  expense  and  the  currency,  and  did  not  give 
favourable  terms.  It  was  said  that  the  range  of  British  goods 
was  not  wide  enough  to  bear  the  expense  of  the  travelling — they 
could  not  pay  enough  to  have  the  territory  properly  covered,  but 
Mr.  Wickes  advocated  the  formation  of  groups  of  manufacturers 
of  similar  articles — not  identical  lines — who  would  have  one 
agent.  That  was  the  only  way  in  which  the  cost  could  be  suffi- 
ciently reduced  to  pay  the  different  concerns  interested.  The  main 
difficulty  that  our  firms  had  to  get  over  was  to  learn  the  habit  of 
distributing.  Mr.  Wickes  wondered  why  the  trading  community 
here  as  a  whole  took  so  little  interest  in  the  Trade  Commissioners 
and  the  Board  of  Trade  Commercial  Department.  "  We  have 
to  carry  the  information  to  you,  and  in  many  cases  force  it 
down  your  throats."  Why,  when  firms  sent  representatives  to 
Canada,  did  those  representatives  not  call  and  secure  the  invalu- 
able information  that  the  Trade  Commissioner  could  put  at  their 
disposal  ?  '"  Why  does  the  Press  boycott  the  Trade  Commissioner 
and  the  Commercial  Intelligence  Department  of  the  Board  of 
Trade  aud  their  attempts  to  help  the  commercial  community  .'  " 

In  the  course  of  a  brief  but  interesting  discussion  which  fol- 
lowed, several  speakers  spoke  very  highly  of  the  assistance  that 
they  had  received  from  the  lecturer  of  the  afternoon  in  trying 
to  extend  their  trade  relations  both  in  Australia  and  in  Canada. 

"  Metroflam  "  Lamps. — The  Newcastle-on-Tyne  Cor- 
poration has  j  ust  placed  a  further  repeat  order  with  Messes.  Johnson 
and  Phillips,  Ltd.,  with  40  long-burning  "MetrofUm"  lamps, 
bringing  the  total  number  installed  up  to  130.  Repeat  orders  for 
these  lamps  have  also  recently  been  received  from  the  Glasgow, 
Blackpool,  Sauthend,  Srath  Shields  and  Willesden  lighting 
authorities. 

Bankruptcy  Procedinss. — W.  R.  "Wedge,  electrical 

engineer,  The  Arcade,  Northampton.  —  The  adjourned  public 
examination  of  this  debtor  was  to  have  been  held  at  the  County 
Hall,  Northampton,  on  May  19th,  but  when  the  case  was  called, 
the  Official  Receiver,  Mr.  A.  Ewen.  stated  that  he  had  received  a 
letter  from  the  debtor,  stating  that  whilst  at  work  he  had  met 
with  an  accident.  Debtor  did  not  think  it  was  a  serious  matter, 
but  the  doctor  had  said  it  was.  The  letter  was  accompanied  by  a 
doctor's  certificate.  The  Official  Receiver  applied  for  a  further 
adjournment,  and  the  case  was,  therefore,  again  adjourned. 

L.  J.  Aeon,  engineer,  7,  Harpur  Street,  Bloomsbury,  W.C. — 
Receiving  order  made  May  18th,  on  creditors'  petition.  First 
meeting  June  3rd.  Public  examination  July  1st,  both  at  Carey 
Street,  W.C. 

Jas.  Bbockie,  mechanical  engineer,  41,  London  Road,  Forest 
Hill,  S.E. — Last  day  for  proofs  for  dividend  June  7th  ;  trustee, 
Mr.  M.  W.  W.  Mackie,  474,  Old  Street,  EC. 

William  Henry  Pease,  electrical  engineer,  1!»,  Princess 
Royal  Terrace,  Scarborough,  York,  late  Royal  Hotel  Shops. 
Scarborough,  and  lit  and  20,  Baxter  Gate,  Doncaster,  York. 
The  following  are  creditors  herein  :— 

General  Eleotric  Co. 

Pease,  Mrs.  W 

Pease,  Miss  E 

Gent  &  Sons,  Ltd 

Johnson  &  Phillips 
Brimsdown  Lamp  Co.    . . 
Adnil  Eleotrio  Co. 
London  Eleotrio  Warehouse 
Hallamshire  Eleotric  Co. 

William  Walker,  lately  carrying  on  business  at  2-3,  Red  Lion 
Court,  Fleet  Street,  E.C.,  as  "David  Smith  &  Co.,  '  dealers  in  elec- 
tric lamp?.— At  a  sitting  of  the  London  Bankruptcy  Court,  held 
on  Tuesday,  before  Mr.  Registrar  Linklater,  this  public  examina- 
tion was  held.  The  statement  of  affairs  showed  liabilities  £968  10s. 
and  assets  "nil."  Replying  to  Mr.  Egerton  S.  Grey,  Official 
Receiver,  the  debtor  stated  that  he  was  born  in  New  Zealand  and 
came  to  this  country  in  1908.  Until  July,  191 1,  he  was  in  employ- 
ment, but  then  commenced  business  on  his  own  account  as  above, 
with  a  capital  of  £28,  his  own  money.  He  subsequently  borrowed 
£762  from  his  wife,  and  the  whole  of  that  money  was  lost  in  the 
business,  which  was  to  exploit  lamps  manufactured  in  Dresden, 
Vienna  and  Paris.  It  was  carried  on  until  1912  ;  the  petition- 
ing creditors,  who  were  the  Osram  Lamp  Works,  Ltd,,  then  obtained 
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an  interlocutory  injunction  restraining:  him  from  selling  any  lamp 
manufactured  with  a  squirted  filament.  They  wanted  him  to 
enter  into  an  agreement  not  to  sell  any  lamp  manufactured  by 
people  other  than  themselves  and  two  other  firms.  That  he 
refused  to  do,  and  the  Osram  Co.  proce?ded  with  their  injunction, 
and  obtained  judgment  for  the  costs  of  the  action.  Witness  was 
unable  to  pay  the  bill,  and  these  bankruptcy  proceedings  ensued. 
The  business  was  closed  in  December,  1913,  and  witness  had  since 
been  employed  as  managing-  director  of  a  company.  He  attributed 
his  failure  and  insolvency  to  the  co3ts  of  litigation.  The  books 
were  destroyed  when  the  business  was  closed.  The  examination 
was  concluded. 

Trade    Announcements. — The    Brusb    Electrical 

EnqiNBEBINQ  Co.,  Ltd.,  has  issued  a  notice  to  the  effect  that  the 
business  of  the  electrical  supplies  department  of  the  company, 
trading  under  the  name  of  the  London  Electric  Warehouse  Co., 
Manners  Street,  YorkRiad,  London,  S  K.,  ha?  been  taken  over  as 
and  from  April  1st  last  by  the  Anglo-Colonial  Engineering  Co., 
Ltd.,  18,  City  Road,  London,  E.C.  The  Anglo-Colonial  Co.  will 
assume  responsibility  for  all  receipts  and  payments.  The 
managing  director  of  the  company  will  be  Mr.  P.  J.  White  (.late 
general  manager  of  the  London  Electric  Warehouse  Co.),  and  it 
is  its  intention  to  specialise  in  everything  electrioal. 

Mksshs.  Pearson  &  Co.,  dealers  in  E.L.  fittings,  of  31,  Corn- 
market,  Oxford,  are  removing  to  new  premises  at  19-23,  George 
Street. 

Liquidations. — The  National  Telephone  Co.,  Ltd. 

— A  meeting  will  be  held  at  Hamilton  House,  Temple  Avenue,  E  C, 
on  June  25th,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  G.  Franklin. 

The  Grindell-Matthews  Wireless  Telephone  Syndicate, 
Ltd. — Mr.  H.  W.  Kirby,  of  Basieshaw  House,  Basinghall  Street, 
E.C,  has  been  appointed  liquidator  (with  a  committee  of  inspec- 
tion") in  the  compulsory  winding  up  of  this  company. 

The  De  Forest  Wireless  Telegraph  Syndicate,  Ltd. — A 
meeting  will  be  held  at  the  offices  of  Me3srs.  Allen  Attfield  &  Co., 
147,  Lsadenhall  Street,  E  0.,  on  June  2!)th,  to  hear  an  account  of 
the  winding  up  from  the  liquidator,  Mr.  S.  J.  Ashby. 

Canada. — The  Imperial  Trade  Correspondent  at  Toronto 
(Mr.  P.  W.  Field)  reports  that  an  electriaal  and  mechanical  engi- 
neer, with  a  good  connection  throughout  Canada,  wishes  to  get 
into  touch  with  United  Kingdom  electrical  and  mechanical 
engineering  firms  deairous  of  transacting  business  in  Canada. 
Information  may  be  obtained  at  the  Commercial  Intelligence 
Branch  of  the  Board  of  Trade,  73,  Basinghall  Street,  London,  E.C. 

Meter  Approved. — The  15.  of  T.  has  approved  of  the 

Ferranti  polyphase  watt-hour  meter,  type  C.T.,  deposited  by 
Messrs.  Fkrkanti,  Ltd.,  in  February,  1913. 


LIGHTING  and  POWER  NOTES. 


Aberystwyth. — Street     Lighting. — The*   T.C.    has 

decided  to  consult  an  expert  on  the  question  of  lighting  portions  of 
the  town  by  electricity.  Part  of  the  district  is  already  lighted  by 
electricity  by  the  Chiswick  E.S.  Corporation,  which  has  been 
asked  to  suggest  a  scheme  by  which  a  better  light  could  be  obtained 
from  current  at  present  used. 

Accrington, — Annual  Accounts. — The  revenue  of 
the  Corporation  electricity  undertaking  for  the  past  year 
amounted  to  £27,678,  the  working  expenses  to  £17,979  ;  and  after 
meeting  capital  charges  a  net  surplus  of  £677  remained,  as  com- 
pared with  £2,323  in  the  previous  year.  The  units  sold  amounted 
to  5,s.56,030,  as  against  4,836,024  in  11112-13,  and  included  435,000 
sold  in  bulk  to  Haslingden.  The  total  cost  per  unit  amounted  to 
l'107d.,  and  there  were  1.136  consumers.  The  bulk  of  the  energy 
is  generated  by  gas  engines  operating  in  conjunction  with  a  by- 
product plant,  and  it  is  somewhat  noticeable  that  the  revenue 
received  from  by-products  (sulphate  of  ammonia  and  tar),  was  over 
£600  in  excess  of  the  revenue  received  from  the  Haslingden  supply 
mentioned  above. 

Argentina. — The  Minister  of  Public  Works  of  the  Pro- 
vince of  Mendozi  has  been  requested  by  the  representative  of  the 
■  Argentine  Power  and  Railless  Traction  Co.  to  ask  the  G  )vernmer<t 
to  declare  as  lapsed  the  concession  for  electric  light,  power  and 
tramways  in  the  city  and  suburbs  of  Mendo/.i,  granted  to  the 
Compania  Luz  y  Fuer/.i.  The  company,  which  has  been  working 
the  concession  for  two  years,  has  a  capital  of  §  1 .000,000  gold  in  bonds, 
which,  together  with  $850,000  in  shares,  is  held  by  the  Compania 
Alemana  Transatlantica  de  Electricidad,  and  about  $4,600,000 
paper,  has  been  advanced  by  the  parent  company,  the  Deutsche 
r^eeiscbe  Elektrizilats  Gee.,  so  that  the  capital  invested  in  the 
Mendo/.a  undertaking  is  about  §7,000,000.  A  new  hydrc-electric 
station,  with  a  capacity  of  12,000  h  p.,  is  at  present  being  con- 
structed for  the  company  by  the  Compania  General  de  Obras 
Publicae. 

The  Isla  Syndicate,  which  holds  a  concession  for  the  use  of  the 
waters  of  the  San  Joan  River,  has  deposited  -8100  000  in  guarantee 
of   fulfilment  of   its  conces'ion.     This  has  been  transferred  to  the 


Central  Argentine  Electric  Light,  Power  and  Tramways  Co.,  which 
has  been  registered  with  a  capital  of  £450,000.  The  engineers 
entrusted  with  the  works  are  Messrs.  Dick,  Kerr  fc  Co. — Review  of 
the  River  Plate. 

Augbton    (near   Ormskirk).— Proposed    E.L.— The 

Paroohial  Committee  has  agreed  to  receive  a  deputation  on  the 
question  of  an  electricity  supply  for  the  district. 

Bacnp, — At  a  conference  between  representatives  of  the 
Bacup  and  Riwtenstall  T.C.'s  it  was  decided  that  the  present 
agreement  is  to  be  terminated,  and  that  the  whole  question  of  the 
management  of  the  electricity  undertaking  shall  be  reconsidered. 

Bailieborou<>h     (Co.     Cavan). — E.L.  Scheme. — Mr. 

John  W.  M'Keever,  of  Ardee,  has  submitted  an  E.L.  scheme  for  the 
towns  of  Bailieborough,  Shercock,  Mullagh  and  Kingscourt  to  the 
Bailieborough  R.  of  G.,  and  a  special  meeting  of  the  board  has 
been  arranged  to  discuss  the  matter. 

Barnes. — Vehicle  Battery  Charging. — The  U.D.C. 

has  resolved  to  charge  Id.  per  unit  for  charging  electric  battery 
vehicles  during  times  other  than  peak-load  hours,  ljd.  per  unit 
during,  peak-load  hours,  and  |d.  per  unit  between  11  p.m.  and 
6  a.m.,  with  a  minimum  charge  of  2s.  for  one  charging  operation. 
In  future  all  large  consumers  of  current  for  heating  and  power 
are  to  be  supplied  at  1 J  i.  per  unit,  less  33 ',  per  cent,  discount. 

Barrow-in-Furness. — Year's  Working.— During  the 

last  year  the  revenue  of  the  Corporation  electricity  department 
increased  from  £17,524  to  £20,149,  and  working  expenses  from 
£9,250  to  £11.460.  The  net  profits  decreased  from  £702  to  £513. 
The  units  sold  totalled  2,081,317,  an  increase  of  21  per  cent. 

The  Electricity  Committee  has  decided  to  charge  Id.  per  unit 
for  current  for  charging  electric  battery  vehicles  at  other  than 
peak-load  hours. 

Basingstoke. — Loan  Requirements. — The   B.C.    has 

resolved  to  borrow  £14,000  for  electricity  purposes  ;  also  to  pur- 
chase the  necessary  columns,  brackets  and  fittings  for  electrical 
street  lighting. 

It  has  be?n  decided  to  charge  5d.  and  4J1  per  unit  for  lighting, 
3iA.  per  unit  for  outside  shop  lighting,  and  from  2d.  to  1 '.  i.  per 
unit  for  power  purposes. 

Bexhill. — Year's  Working. — The  gro3s  profit  of  the 

electricity  department  for  the  year  ended  March  31st  last, 
was  £6,524,  compared  with  £6,173  in  1913.  The  net  profit  was 
£1,817,  against  £1,276,  and  has  been  carried  forward. 

Bootle—  L.G.B.  Inquiry.— Mr.  T.  C.  Ekin  held  an 
unopposed  inquiry  last  week  into  the  application  of  the  T.C.  for 
sanction  to  borrow  £19,312  for  the  extension  of  the  electricity 
undertaking,  including  a  new  generating  station,  a  sub-atatioD. 
mains  and  services. 

Bury.— Rate  Relief. — The  Electricity  Committee  has 
decided  that  out  of  its  profit  of  £2,185,  £1,000  shall  be  paid  to  the 
relief  of  the  rates,  and  the  balance  to  the  reserve  fund. 

Cleethorpes.— Proposed      Loan. — The     U.D.C.     is 

applying  to  the  L.G.B.  for  sanction  to  a  loan  of  £10,000  for  the 
extension  of  the  electricity  undertaking. 

Col»yn  Bay. — Year's  Working. — There  was  a  gross 

profit  of'  £3,836*  and  a  net  profit  of  £1,168,  on  the  past  years 
working  of  the  electricity  undertaking. 

Connah's    Quay.— L.G.B.  Inquiry.— An  inquiry  was 

held  on  May  22nd  into  the  application  of  the  U.D.C.  for  a  loan  for 
carrying  out  an  electric  light  scheme. 

Continental  Notes.— Sicily.— La  Societe  d'Electricite 

de  la  Sicile  Orientale,  which  is  now  supplying  current  to  15,611 
clients,  has  decided  to  establish  a  steam-operated  generating  station 
at  Catanip,  to  act  as  a  reserve  to  the  water-power  plants. 

Germany.— The  Bergische  Licht,  Kraft  und  Was3erwerk  Gee.  is 
the  name  of  a  new  concern  formed  to  acquire  the  municipal  gas 
and  electric  lighting  undertakings  in  the  town  of  Bergisch- 
Gladbach,  and  the  concession  for  the  electric  lighting  of  Bensberg. 

Cowbridge  and  Penybant.— The  B.  of  T.  has  issued 

an  order  empowering  the  South  Wales  E.P.D.  Co.  to  supply 
electricity  in  the  borough  of  Cowbridge.  six  parishes  in  the  area  of 
the  PenybontR  DC  ,  27  parishes  in  the  area  of  the  Cowbridge  R.D.C., 
and  a  portion  of  the  parish  of  Llantrisant. 

Croydon.— Year's  Working. — The  net  surplus  on  the 

electricity  undertaking  for  the  past  year  amounted  to  £1,877, 
which  with  other  amounts  left  £2,284  to  be  carried  forward. 
The  reserve  fund  from  which  £6,559  was  taken  during  the  year 
for  new  turbine  plant  and  the  sinking  of  an  artesian  well,  had  a 
balance  of  £26,4'.M,  and  it  has  been  agreed  to  transfer  the  surplus, 
to  this  fund. 

The  engineer  (Mr.  A.  C.  Cramb)  reports  a  considerable  increise 
in  electrical  cooking  and  heating,  and  urges  that  steps  be  taken  to 
obtain  powers  for  hiring  out  the  necessary  apparatus  or  installing 
it  on  the  hire-purchase  terms.  The  units  sold  show  an  increase  of 
733,356  on  the  year,  during  which  reductions  in  pri -e  were  made 
equivalent  to  £1,000  to  the  tramways  department  and  to  £800  for 
public  lighting  servi*  >. 

Loan  Sanction  —The  L.G.B.  has  sanctioned  a  loin  by  the  T.C. 
of  £9,500  for  new  electricity  mains,  and  £500  for  sub-stations. 
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(ran brook. — E.L.  Sohemb.— The  Joint  Committee  ol 
tho  P.O.  an. I  the  K.l)  i'.  on  May  90th  dlaoumd  flu  BLL,  lohemepm- 

posed  by  BleMTB,  Saunders  &  Co.,  of  Westminster.  A  parish 
meeting  recently  voted  in  favour  of  tho  schome,  but  obj  rtions 
havo  now  bi-n  1 1  . ■>■  i  v  ■■< I  to  tin;  uso  of  overhead  wires.  Uy  the 
casting  vote  of  tho  chairman,  a  resolution  was  passed  to  tho  clloot 
that,  whilst  not  avorHo  to  tho  Mohome,  the  Joint  Committee  strongly 
deprecated  the  use  of  overhead  wires. 

Iliiias  Powis.- "PBOPOBED  K.l;.— The  St.  Andrew's 
P  ( I.  has  decided  to  consider  tho  question  of  E.L.  in  the  parish,  on 
account  of  its  treatment  by  the  lUrry  Gib  Committee. 

Enniseorttay.— I'roposkd  B.L.  Scheme.— The  tT.D.C. 

has  decided  to  take  steps  to  start  an  electricity  undertaking  in  the 
town  ;  a  report  by  Mr.  Harris,  of  Dublin,  estimated  the  cost  of  a 
scheme  at  £  1,632,  the  annual  revenue  at  £1,607,  and  the  working 
costs  at  £752.  Information  is  to  bd  obtained  from  similar  towns 
which  have  adopted  electric  lighting. 

Falkirk. — Plant  Extensions. — The  T.C.  has  decided 

to  install  another  battery  at  the  electricity  wo'ks,  at  an  estimated 
cost  of  £4,750,  and  to  extend  the  switchboard,  at  an  estimated  coat 
of  £1,000. 

Frniton-on-Sea. — Proposed  Promenade  Lighting. — 

The  E  L.  Co.  has  submitted  to  the  U.D.C.  proposals  for  lighting  the 
sea-wall  promenade,  and  for  the  supply  of  current  to  the  occupiers 
of  huts  for  heiting  purposes.  The  Council  has  requested  full 
particulars  of  the  scheme. 

Greenoi'k. — Proposed    Loan. — The  T.C.  has  decided 

to  apply  to  the  Secretary  for  Scotland  for  power  to  borrow  an 
additional  £30  000.  to  meet  the  cost  of  extensions  at  the  electricity 
works.  The  output  of  the  department  for  power  and  light  during 
April  showed  a  decrease  of  17,000  units  compared  with  April  of 
last  year. 

Hessle. — Proposed  E.L. — The  Hull  T.C.  has  decided 

to  issue  the  necessary  notices  for  supplying  electricity  to  Hessle. 
The  heads  of  agreement  with  the  U.D.C.  have  been  settled,  and 
the  question  of  Hull  paying  Hessle  £402,  expended  in  obtaining 
the  prov.  order,  has  been  waived. 

Huddersfield. —  Loan     Sanction. —  The     Electricity 

Committee  has  received  the  sanction  of  the  L.G.B.  to  borrow 
£21,500;  sanction  has  now  been  obtained  to  the  borrowing  of 
£52,000  out  of  £62,000  applied  for. 

India. — Street  Lighting: — In  order  to  compare  the 
respective  merits  of  electric  and  gas  lighting,  the  Municipal  Com- 
missioner has  arranged  with  the  Bombay  E  S.  and  Tramways  Co. 
and  the  Bombay  Gas  Co.  to  carry  out  experiments  in  several  streets 
of  the  city. 

The  Simla  Municipality  has  applied  for  a  loan  of  lis.  2.75,000, 
for  the  first  extension  of  its  hydro-electrio  scheme. — Indian  Textile 
Journal. 

Reighley. — Prov.  Order. — The  R.D.C.  has  agreed  to 

support  an  application  by  the  Keighley  Corporation  for  a  prov. 
order  to  supply  electricity  to  Steetcn  and  Morton  Banks,  the  former 
relating  to  the  lighting  of  the  main  road.  The  Corporation  has 
also  been  permitted  to  canvass  the  residents  of  Morton  Banks,  to 
ascertain  the  probable  demand. 

Lee  is. — L.G.B.  Inquiry.— Mr.  T.  C.  Ekin  last  week 

held  inquiries  into  the  application  of  the  T.C.  for  sanction  to 
bDrrow  £212,000  for  extension  of  the  electricity  undertaking,  and 
£17,600  for  the  pu -chase  of  the  undertaking  of  the  Roundhay  and 
District  Electric  Lighting  Co.  The  price  to  be  paid  for  the  latter 
was  the  amount  of  the  preference  and  ordinary  share  capital  in  the 
company,  £12,390,  with  interest  on  the  ordinary  share  capital  at 
the  rate  of  £3  2s.  4d.  per  cent. 

Limerick. — Year's  Working. — The  net  profit  on  the 

Council's  electricity  undertaking  for  the  past  year  amounted  to 
£181. 

Lisnaskea. — Proposed    E.L.— The  R.D.C.  has    been 

informed  by  the  L.G.B.  that  as  objections  have  been  made  to 
the  E.L.  scheme  for  the  town,  an  inquiry  will  be  held  at  an  early 
date. 

Llanfair    tiereioion    (Montiromeryshire). —  E.L. 

Scheme — An  E.L.  scheme  for  the  town  has  been  put  in  hand,  and 
is  to  be  completed  by  the  end  of  October.  Power  is  to  be  obtained 
from  the  River  Bauwy. 

Loudon, — The  L.C.C.  has  been  recommended  by  its 
Finance  Committee  to  grant  the  following  loans  for  electricity 
purposes  :— ■ Fulham  B.C.,  £5,000,  including  £4,590  for  mains,  and 
£410  for  plant;  Shoreditch  B.C.  £1 1,073,  including  £5,745  for 
land,  £2,142  for  mains,  £1,916  for  services,  and  £1,270  for  meters  ; 
Smthwark  B.C ,  £10,087,  including  £7  055  for  mains,  £1,867  for 
machinery,  £1.040  for  services,  and  £125  for  meters;  all  these 
loans  have  been  sanctioned. 

The  Finance  Committee  has  also  recommended  the  Council  to- 
sanction  the  following  loans  for  electricity  purposes  :— Poplar 
BC,  £5,000  for  a  site  for  coal  storage  ;  Shoreditch  B.C.,  £11,481, 
including  £5,000  for  mains,  and  £6,481  for  plant. 

Hackney.— The  B.C.  has  decided  to  take  up  a  loan  of  £16,350 
for  electricity  purposes,  which  has  been  sanctioned  by  the  L.C.C. 


Wi:- I'M  in- i  in.     The  City   Council  to  continue, 

for  a  inrt net  1 2  months,  Itt  oontraoU  iritfa  Um  Ohartag  OroM.  We«t 
End  and  Cit.y  I.S.  do.,  the  Metropolitan  US,  Co.,  and  the  Ht. 
James'  and  l'all  ,\UII  K  I,   Co.,   for   the  supply  of  electricity  to  the 

Council's  buildings. 

Hayle.— Stkkki'  Lighting.— The  0.D.O.  him  decided 

to  ascertain  tho  cost  of  a  public  lighting  installation  by 

and    the   annual    charge,     based    on    the  existing  61    lamps,    for 

maintenance. 

Miildlcsltroilirjl. —  Ykar's  Working. — The  net  profit 
of  the  Corporation  electricity  department  during  the  pant  year  was 
over  £4,000,  an  increase  of  £2,278  on  the  previous  year. 

IHiddieton. — Year's  Working. — There  was  a  deficit  of 

£640  on  the  past  year's  working  of  the  electricity  undertaking. 

IMorecambe. — The  T.C.  has  received  the  draft  consent 

of  the  B.  of  T.  to  supply  electricity  to  premises  to   Heysham. 

New    Zealand. — The     new    9,000-H.P.     hydro-electric 

station  of  the  Waihi  Gold  Mining  Co.,  which  is  the  largest  in 
Australasia,  has  recently  been  put  into  operation.  The  power-house 
is  at  Hora  Hora  Falls,  on  the  Waikato  River,  and  the  plant  con- 
sists of  six  turbines  of  the  Francis  type,  built  by  J*ns  Orten- 
Boving  &  Co.,  each  of  1.500  b  B. P.  capacity  at  187  R.P.M.,  direct- 
ooupled  to  a  1.050-KW.  Siemens  three-phase.  5,000  volt,  50-cycle 
alternator.  The  pressure  is  stepped  up  to  50,000  volts  for  tr*ns- 
mission  to  Waikino,  44  miles  distant,  the  transmission  line  with 
steel  towers  and  three  copper  wires,  posting  over  the  Te  Aroha 
ranges,  rising  to  a  height  of  2,500  ft.  Normal  spans  are  480  ft, 
and  the  maximum  about  1,300  ft.  At  Waikino,  the  pressure  is 
stepped  down  to  11,000  volts  for  transmission  5i  milei  to  Waihi, 
and  a  portion  is  used  locally  at  500  volts  in  the  company's  200  stamp 
battery.  At  the  mine  the  motors  are  supplied  at  2,000  volts. 
Some  30  motors  have  been  installed  for  all  classes  of  work,  and 
the  company  has  the  right  to  supply  local  authorities  on  the  route 
in  bulk,  for  distribution  purposes. 

Nottingham. — Year's  Working. — The  revenue  for  the 

pasi  year  of  the  Corporation  electricity  department  amounted  to 
£96,818,  and  the  expenditure  to  £56,713  ;  of  the  balance,  after 
meeting  capital  charges,  £8,000  was  allocated  to  the  relief  of  the 
rates,  and  £4,471  to  the  reserve  fund. 

Oldham. — Year's   Working. — The  net  profit  on  the 

Council's  electricity  undertaking  for  the  year  ended  March  25th 
last,  was  £1,994,  compared  with  £1,044  in  the  previous  year.  The 
power  load  increased  by  42  per  cent,  during  the  year,  and  lighting 
load  by  17  per  cent. 

Paisley. — Street   Lighting. — It  is  understood  that  a 

Sub-Committee  of  the  T.C.  is  considering  an  important  scheme  for 
the  extension  of  the  eleotrio  lighting  system.  The  scheme 
generally  is  to  light  the  main  thoroughfares  from  the  present 
terminals  to  the  burgh  boundaries,  and,  as  the  existing  cables  are 
inadequate,  the  scheme  would  necessitate  new  cables  throughout 
the  town,  which  may  possibly  be  laid  in  duplicate,  so  that  every 
alternate  lamp  could  be  switched  off  at  midnight. 

Pera. — The  Cerro  de  Pasco  Mining  Co.,  which  owns 
large  copper  and  coal  mines  in  the  State  of  Junin,  has  just  com- 
pleted a  large  hydro-electrie  plant.  The  power  is  obtained  from 
the  river  Yauli,  near  Pachachaca,  and  conveyed  by  a  canal,  about 
10 V  miles  long,  to  the  power  station  at  Oroya.  It  is  stated  that 
from  12,000  to  14,000  H.P.  is  available. 

Portsmouth. — Year's     Working. — The    past    year's 

working  of  the  Corporation  electricity  department  resulted  in  a  net 
profit  of  £4,364,  of  which  it  is  proposed  to  allocate  £3,000  to  the 
relief  of  the  rates,  and  £1,000  to  reserve. 

Reading:. — Bulk  Supply. — The  B.  of  T.  has  granted 

the  Reading  E.S.  Co.  permission  to  supply  electricity  in  bulk  to 
the  York  Town  and  Blackwater  Gas  Co. 

Richmond    (turrej). — Street  Lighting. — The  T.C. 

has  granted  permission  for  the  Richmond  E.L.  and  P.  Co.  to  install 
electric  lighting  in  the  Crescent,  Kew  Road,  Sheen  Rjad  and  Bridge 
Street,  as  an  experiment. 

Salford. — Probable    Extensions. — It    is    anticipated 

that  the  Electricity  Committee  will  need  to  take  steps  in  the  near 
future  to  cope  with  the  increasing  demand  for  current.  Several 
firms  have  intimated  that  they  will  require  additional  supplies 
before  long. 

Sedsrefield. —  Street    Lighting. — The    R.D.C.    has 

given  the  Trimdon  P.C.  permission  to  erect  overhead  wires  for 
electrical  street  lighting  at  Trimdon  Grange  and  Trimdon 
Colliery.  The  work  is  being  carried  out  by  Messrs.  Reed,  Ferens 
and  Co..  and  current  is  to  be  supplied  by  Messrs.  Walter 
Scott,  Ltd. 

Soutbport. — New   Charges. — The  T.C.  has  recently 

adopted  the  following  method  of  charging  for  electricity  :— To 
business  premises,  according  to  the  maximum  load  demanded,  plus 
:fd.  per  unit  ;  private  houses,  at  a  fixed  charge  based  on  the  gross 
rental,  plus  ifd.  per  unit. 

Stirling:. — Loan    Sanction. — The    T.C.   has    received 

sanction  to  the  borrowing  of  £3,000  for  electricity  purposes.  In 
granting  the  application,  the  Secretary  for  Scotland  pointed  out 
that  attention  should  be  given  to  the  building  up  of  an  adequate 
reserve  fund. 
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Swindon. — Subject  to  a  seven  years'  contract,  the  T.C. 

has  decided  to  supply  electricity,  on  arranged  term?,   for  lighting 
and  power  to  the  new  factory  of  the  Imperial  Tobacco  Co. 

Tilbury  Docks.— The  Port  of  London  Authority  has 
authorised  the  installation  of  electric  accumnlators  at  the  Docks, 
at  an  outlay  of  £5,500,  for  the  working  of  a  series  of  electric 
cranes. 

I  .8.4. — Half-Watt  Lamps.— The  electrical  depart- 
ment of  the  Sanitary  District  of  Chicago  has  decided  to  use  2,000 
half-watt  lamps,  in  300  and  500-watt  sizes,  for  street  lighting. 
They  will  be  operated  on  straight-series  arc  a.c.  circuits  from 
compensators  giving  20  amperes  in  the  secondary.  The  makers 
guarantee  1,350  hours'  life  ;  and  as  the  result  of  tests  it  has  been 
found  practicable  to  operate  mixed  circuits  with  tiime  arcs. 

The  electors  taf  Los  Angeles  have  voted  in  favour  of  the  issue  of 
bonds  of  Ci  million  dollars  for  the  completion  of  the  hydro-electric 
generating  plant,  and  the  construction  or  acquisition  of  an  electric 
distributing  system.  The  three  electric  companies  in  the  city 
have  energetically  opposed  the  municipal  scheme,  and  have  offered 
to  purchase  the  energy  for  resale  in  the  city  at  a  pries  fixed  by  the 
city  authorities. — AVer.    World, 


TRAMWAY  and  RAILWAY  NOTES, 


Ardsley.— Railless    Traction.— The    B.  of  T.    has 

sanctioned  the  borrowing  by  the  Council  of  £4,000  for  the  railless 
traction  system. 

Baildon.— Proposed  Loan.— The  U.D.C.  has  decided 

to  apply  to  the  L.G.B.  for  sanction  to  borrow  £21,800,  for  the 
construction  of  tramways. 

Birmingham. — First-Class  Tramcars  Abandoned. — 

The  service  of  first-class  cars  in  Hagley  Road  has  proved  a  failure, 
and  has  been  withdrawn.  The  inside  fares  were  doubled,  while 
outside  they  were  as  usual,  but  it  was  found  that  only  a  small 
percentage  of  passengers  paid  the  increased  fares. 

Bristol. — Proposed    Tramways    Purchase. — Reports 

have  been  prepared  by  Mr.  J.  B.  Hamilton,  manager  of  the  Leeds 
oity  tramways,  and  Mr.  J.  F.  C.  Snell,  jointly,  and  by  Mr.  J.  M. 
McElroy,  manager  of  the  Manchester  city  tramways,  concerning 
the  proposed  purchase  by  the  T.C.  of  25  miles  of  tramways  belong- 
ing to  the  Bristol  Tramways  and  Carriage  Co.,  upon  which  the 
Council  has  an  option  of  purchase  on  May  1st,  1915.  Messrs. 
Hamilton  and  Snell  state  that  the  company  refused  "  at  present  " 
to  supply  information  or  to  allow  an  inspection  of  the  undertaking, 
and  their  estimates  havp,  therefore,  been  compiled  from  descrip- 
tions in  the  technical  Press,  civic  data,  the  examination  of  the 
workings  of  the  undertaking  which  were  available  to  all,  and  from 
experience  elsewhere.  The  25  mile3  of  tramway,  including  the 
power  station  and  all  depots,  are  valued  at  £600,000,  and  the  net 
surplus  available  on  a  year's  working  by  the  Council  is  estimated 
at  £37,073,  which  could  be  easily  increased.  Longer  penny  stages 
divided  into  halfpenny  stages  are  recommended.  The  reporters  do 
not  agree  that  tramways  are  becoming  an  obsolete  type  of  con- 
veyance, and  state  that  the  substitution  of  a  motor-'bus  service  in 
Bristol  wonld  cost  £78,872  per  annum  more  than  the  tramways. 
Railless  electric  traction  is  not  favoured  for  general  use,  and  the 
report  is  in  favour  of  the  purchase  of  the  undertaking  by  the 
Council. 

Mr.  McElroy's  report  is  also  strongly  in  favour  of  municipal 
purchase,  and  states  that  tramways  on  the  overhead  system  have 
not  been  threatened  by  other  systems  of  traction.  He  also  thinks 
that  the  fares  are  too  high.  Messrs.  Hamilton  and  Snell  state  that 
there  is  scope  for  several  new  routes  in  Bristol,  and  also  for  rail- 
less traction  services. 

On  Tuesday  last  the  City  Council  considered  the  purchase 
not  only  of  the  option  line*,  but  also  of  the  outlying 
sections,  which,  under  a  clause  inserted  in  the  Bill,  hag 
been  made  compulsory.  Mr.  J.  Littleton,  an  accountant, 
criticised  the  experts'  figures,  and  contended  that  the  basis  of 
6'04d.  as  the  working  costs  per  car-mile  was  wrong,  and  that 
it  should  be  at  least  8  3Gd.  He  stated  that  the  purchase  would 
involve  the  Council  in  a  loss.  The  Council,  without  a  division, 
approved  a  resolution  which  virtually  pledges  it  to  purchase  if  the 
decision  is  confirmed  by  a  poll  of  the  electors. 

Continental  Notes. — France. — From  the  report  of  the 

Paris  Metropolitan  Railway  Co.  for  1913,  which  has  just  been 
issued,  we  learn  that  a  new  power  supply  sub-station, 
known  as  the  Auteuil,  was  put  in  operation  in  September  last. 
At  the  Republique  and  Motte-Picquet  sub-stations  two  new 
1,500  kw.  transformers  were  added  to  each,  while  one  of  similar 
capacity  was  installed  at  the  Denfert-Rochereau  sub-station.  At 
the  Bercy  power  station  a  new  1,600-KW.  alternator — making  the 
eighth — has  been  put  down  to  replace  an  old  continuous-current 
Bet.  Seventy  new  motor  coaches  and  64  trailers  were  added  to 
the  rolling  stock  during  the  year,  and  108  of  the  first  category 
and  21  of  the  second  have  been  ordered  for  the  new  lines 
approaching  completion. 


The  Society  des  Chemins  de  Fer  Economiques  du  Nord,  which 
owns  three  steam  railways  in  the  Upper  Savoy  Department 
has  secured  Government  authority  to  convert  them  to  electrio 
traction.  It  has  also  secured  a  concession  for  the  construction  of 
two  local  electric  railways,  one  from  Samoens  to  Sixt,  and  one  from 
Pont  de  Fillinges  to  Habere- Poche. 

A  concession  has  been  granted  for  the  construction  of  electrio 
tramways  between  St.  Oermain-en-Laye  and  Argenteuil,  and 
between  St.  Germain-en-Laye  and  Maisons-Laffitte. 

Russia. — The  Council  of  Ministers  has  approved  the  raising  by 
the  town  of  Vilna  of  a  loan  of  about  £427,000  for  the  installation 
of  an  electric  tramway  in  the  city.  The  loan  has  not  yet  received 
Imperial  sanction. 

Switzerland.— An  80-year  concession  has  been  awarded  to  a 
syndicate  represented  by  M.  le  Dr.  E.  Mory,  of  Adelboden,  and 
M.  R.  Zehnder-Sporry,  for  the  construction  of  a  narrow-gauge 
electric  railway  from  Frutigen  to  La  Lenk,  via  Adelboden.  The 
line  has  to  be  ready  for  working  within  30  months  from  the  date 
of  commencement.  The  coBt  of  construction  is  estimated  at 
£200,000. 

Italy. — The  Municipal  Tramway  Board  of  Turin  has  been 
authorised  to  construct  an  electric  tramway  from  that  city  to 
Monte  Rosa. 

Croydon.  —  Estimates,  1914-15.  —  The  estimated 
receipts  of  the  tramways  undertaking  for  next  year  are  £90,171, 
and  working  expenses  are  expected  to  amount  to  £71,589,  leaving 
a  gross  balance  of  C18,682,  reduced  to  £2,0}7  after  meeting  capital 
charges,  &o.  It  was  pointed  out  that  the  figures  were  speculative, 
but  the  receipts  had  lately  been  improving. 

Dundee. — Year's   Working. — The   total    revenue  of 

the  T.C.  tramways  department  for  the  past  year  amounted 
to  approximately  £69,175,  an  increase  of  £4,431  on  the  previous 
year. 

Exeter. — Yeab's  Working. — The  revenue  of  the  T.C. 

tramways  department  for  the  past  year  amounted  to  £17,189.  The 
net  surplus  was  £1,724,  and  has  been  carried  to  the  reserve  and 
renewals  fund,  which  now  stands  at  £7,833. 

Hnddersfield. — Year's  Working. — The  total  income 

of  the  T.C.  tramways  department  for  the  past  year  was  £116,320, 
an  increase  over  the  previous  year  of  £6,611,  and  an  average  of 
ll'54d.  per  car-mile.  The  total  working  expenditure  was  £"0,971, 
or  6'92d.  per  car-mile.  The  net  profit  was  £8,800,  of  which 
£6,662  has  been  applied  to  the  relief  of  the  rates. 

The  B.  of  T.  has  consented  to  the  doubling  of  the  tramway  track 
in  Leeds  Road  North. 

Japan. — The  Imperial  Railway  Board  has  granted  con- 
cessions for  the  construction  of  the  following  electric  railways  : — 
Ikegami  Electric  Railway  Co.  (6  32  miles)  ;  Tamba  Electric  Rail- 
way Co.  (5'5  miles)  ;  Nagoya  Electric  Railway  Co.  (2'7  miles)  ;  and 
the  Ama  Electric  Railway  Co.  (4  miles). 

Leeds. — Proposed  New  Cars. — The  Tramways  Com- 
mittee has  recommended  the  T.C.  to  ask  the  B.  of  T.  to  sanction 
the  borrowing  of  £22,500  for  the  provision  of  25  new  tramway 
cars.  It'  is  estimated  that  between  50  and  70  will  be  required  in 
the  near  future.  About  half  the  cars  will  be  built  by  the 
Corporation,  and  the  remainder  will  be  bought  from  private 
contractors. 

Leicester. — Proposed    Tramway    Extensions. — The 

Tramways  and  Electricity  Committee  has  recommended  the  T.C. 
to  construct  a  tramway  from  Aylestone  Road  via  Welford  Road  to 
Clarendon  Park  Road,  at  an  estimated  cost  of  £19,954. 

London. — Hackxey. — The  Electricity  Committee  has 
recommended  a  charge  of  Id.  per  unit  for  energy  for  charging 
electric  vehicle  batteries  during  unrestricted  hours,  and  3jd.  per 
unit  during  restricted  hours. 

Manchester. — Annual  Report. — The  annual  report  of 

the  Corporation  tramways  department  states  that  during  1913  four 
new  routes  were  opened,  bringing  the  aggregate  length  of  single 
track  open  for  traffic  on  March  31st  last,  including  lines  over 
which  the  T.C.  had  running  powers,  to  194  i  miles.  The  revenue 
amounted  to  £925,310,  and  working  expenses  to  £585,224.  Includ- 
ing bank  interest,  £13,594,  the  gross  profit  for  the  year  wa» 
£353,610.  The  net  profit  was  £200,309,  of  which  £97.219  has  been 
placed  to  the  reserve,  renewals  and  depreciation  account,  and 
£100,000  to  the  relief  of  the  rates.  The  revenue  per  car-mile  was 
ll'410d.,  against  ll'351d.  in  the  previous  year.  Working  expenses 
were  7'216d.  per  car-mile,  against  7  132d.  There  were  1,303,358 
parcels  carried,  against  1,189,143.  The  total  profit  in  this  depart- 
ment was  £3.642.  There  are  now  662  tramcars  in  stock.  The 
passengers  carried  exceeded  205,000,000,  an  increase  of  17,933,668, 

Nottingham. — Year's  Working. — The  total  revenue 

of  the  Corporation  tramways  undertaking  for  the  year  ended 
March  31st  last  amounted  to  £175,329,  an  increase  of  £8,218  over 
the  previous  year.  Working  expenses  amounted  to  £108,422,  and 
of  the  surplus  £7,013  has  been  placed  to  the  reserve  and  renewals 
fund,  £34,340  to  capital  charges,  and  £24.000  in  aid  of  the  rates. 
The  energy  consumed  amounted  to  5,369,804  units,  a  decrease  of 
401,292  units.  The  car-mileage  was  3,524,621,  an  increase  of 
38,831,  and  the  Notts,  and  Derby  Co.'s  cars  also  ran  19,000  miles 
in  the  city.  Passengers  carried  numbered  40.410,404,  an  increase 
of  1,926,322,  while  the  company's  cars  also  carried  126,000 
passengers. 
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Stirling. —  Proposed    Tramways    Purchase.-     Tha 

Stirling  and  Bridge  of  Allan  Tramways  Oo,  Huh  intimated  its 
willingness  to  sell  its  undertaking  to  the  T.C.,  but  it  preferH  that 
the  T.O.  should  first  oome  to  terms  with  the  Bridge  of  Allan  T.C. 
And  the  County  Council,  and  e.fterwards  oomo  to  a  definite  agree- 
ment. The  company  a"ked  that  the  negotiations  might  bo  carried 
out  speedily,  as  it  intended,  if  no  agreement  wore  arrived  at.  to  apply 
for  a  prov.  order  to  introduce  a  system  of  petrol  tramcars  over 
the  whole  of  the  present  route.  The  T.C.  decided  to  submit  its 
proposals  in  writing. 

Stoke-on-Trent. —  lu  the  face  of  strong  opposition,  the 
Federated  Counoil  last  week  passed  a  resolution  to  extend  the  loase 
of  the  tramways  to  the  Potteries  Electric  Traotion  Co. 

York. — Tramway    Extensions    Sanctioned.  —  The 

application  of  the  T.O.  for  powers  to  extend  the  tramway  system 
has  been  granted  by  the  Light  Railway  Commissioners. 


TELEGRAPH  and  TELEPHONE  NOTES. 


British     Automatic    Telephones. — The    automatic 

telephone  exchange  recently  opened  by  the  Indian  Government  at 
Simla  is  reported  to  have  proved  immediately  successful,  and  the 
question  of  adopting  the  system  at  other  Indian  stations  is  under 
consideration.  The  apparatus  was  made  and  erected  by  the 
Automatic  Telephone  Manufacturing  Co.,  Ltd.,  within  10  months 
of  receiving  the  order.  The  company  has  also  installed  an 
automatic  exchange  at  Cordoba  for  the  United  River  Plate  Tele- 
phone Co.,  Ltd.,  and  is  now  erecting  a  similar  one  at  Rosario. 
Bach  exchange  has  an  ultimate  capacity  of  10,000  lines;  the 
Cordoba  Exchange  is  at  present  fitted  for  2,000,  and  that  at 
Rosario  for  5,000  lines.  At  the  annual  general  meeting  of  the 
River  Plate  Co.,  the  chairman  said  that  the  service  at  Cordoba  was 
giving  general  satisfaction. 

Germany. — The  Times  states  that  a  working  arrange- 
ment has  been  concluded  between  the  two  rival  German  wireless 
telegraph  companies— the  Telefunkengesellschaft,  of  which  Count 
Arco  is  the  head,  and  the  Hochfrequenzmaschinengesellschaft, 
which  uses  the  Goldschmidt  machines.  The  extent  of  the  agree- 
ment is  uncertain,  but  it  is  stated  that  the  two  companies  will 
share  stations— the  latter  company's  station  at  Neustadt,  in 
Hanover,  and  the  former  oompany's  American  station  at  Tuckerton. 
for  communication  between  America  and  Germany. 

Guernsey. — The  statement  of  accounts  of  the  Guernsey 
States  Telephone  Department  for  the  year  1913  shows  a  total 
income  of  £7,139,  and  expenditure,  including  interest  and  sinking 
fund,  £6,375,  leaving  a  net  profit  of  £764,  an  increase  of  £156  on 
the  previous  year.  The  loan  account  stands  at  £32,000,  of  which 
£2,882  has  been  paid  off  ;  the  reserve  fund  for  depreciation 
amounted  to  £15,542,  and  the  reserve  fund  for  contingencies  to 
£4,223.  The  total  outlay  on  construction  wa<<  £45,283,  of  which 
£13,283  was  paid  out  of  the  reserve  funds.  The  number  of  sub- 
scribers' lines  was  1,725,  an  increase  of  72  ;  the  mileage  of  metallic 
circuit  wire  was  1,446  overhead  and  824  underground.  The  total 
number  of  messages  during  the  year  was  1,366,433. 

International  Congress. — At  the  Congress  of  Tele- 
graph and  Telephone  Engineers,  which  is  to  be  held  at  Berne  on 
September  1st,  the  following  subjects  will  be  submitted  for  dis- 
oussion  : — Protection  of  telegraph  and  telephone  lines  from  the 
influence  of  electric  tramway  and  railway  currents  ;  telephoning  to 
great  distances  through  underground  and  submarine  cables  ; 
introduction  of  mechanical  working  of  telephones— its  advantage 
from  the  standpoints  of  working  and  economy,  and  to  what  extent 
its  introduction  is  desirable  ;  comparison  of  automatic  telephony 
as  regards  erection  and  working  costs  and  erection  of  local  stations, 
with  introduction  of  reducad  tariffs,  and  the  study  of  the  best 
working  system  for  large  networks. 

Japan. — The  expenditure  for  the  extension  of  the 
Japanese  telephone  seivice  during  the  coming  fiscal  year  is  esti- 
mated at  £300,000,  the  same  as  that  of  last  year  ;  the  number  of 
telephones  to  be  newly  installed  will  be  about  12,000. 

Oceania. — Owing  to  the  favourable  position  of  the 
French  Colonies  in  Oceania  on  the  new  shipping  routes  opened  by 
the  Panama  Canal,  it  has  been  decided  to  establish  a  coaling 
station  at  Papeete  (Tahiti).  The  future  importance  of  this  port 
demands  sufficient  facilities  for  telegraphic  communication,  and, 
the  nearest  cable  being  2,125  miles  away,  wireleas  telegraphy  is  to  be 
employed.  At  present  France  alone,  among  the  Powers  having 
interests  in  the  Pacific,  is  inadequately  connected  with  her 
possessions  there.  With  a  view  to  remedying  this  state  of  affairs, 
large  stations  are  to  be  erected  at  Noumea  and  Papeete.  The 
necessary  powers  were  obtained  from  the  Chamber  of  Deputies  on 
April  3rd  last,  credit  for  £75,500  being  voted  to  the  Colonial 
Minister,  and  the  Colonies  agreeing  to  contribute  a  total  of  £20,000 
towards  the  oost  of  the  scheme.    It  is  estimated  that  the  cost  of 


maintaining    H   or   10  hours  Aim    will  average  fttoot 

£6,000   per    station    per    annum.     The    two   now  HtatioriH  in 
junction   with   the   I'rem  h  Hiibmririiie  OtbU  from  Australia  to 
Caledonia  will  connect  French  possessionM  in  Oceania  with  rourcen 
of  coal  and  other  supplies   in  Australia,  and  tin-   powerful    r 
station    now    under   construction    at   Saigon   will   be  able  to 
municate    (at   least    during   favourable   night    hours;   with    New 
Caledonia,   distant  1,700  miles  oversea.     The  Saigon  station  will  be 
completed  in    the   spring    of    1910,    and   will   bt  one  of   the  most 
powerful  stations  in   tho  world.     A    126-H.P.   generating  net  will 
supply    a    mimical    transmission    set  with  current  of    1,000  cycles 
frequency.     The  aerial   will  be  carried  by  eight  410-ft.  mast*,  and 
its  length  will  exceed  2,630  It.— J."  LumUre  EUctriqus, 

Pacific  Cable. — The  Pacific  Cable  Hoard  has  intro- 
duced, as  from  yesterday,  a  week-end  cable  service  between  Canada 
and  Australasia,  the  charges  being  S3  for  20  words  and  15  cents 
for  each  additional  word. 

Sweden. — A  proposal  is  to  be  brought  before  the 
Swedish  Parliament  to  contribute  900,000  kronen  towards  the 
cost  of  oonstruotion  of  a  direct  telephone  communication  between 
Sweden  and  Germany. 

Trunk  Telephone  Service.— The  Postmaster-'Jeneral 

states  that  from  June  1st  the  reduced  charges  at  preeent  made 
for  abortive  trunk  calls  will  be  abolished,  and  that  a  system  of 
following  up  trunk  calls,  which  have  failed  at  the  first  attempt, 
will  be  introduced,  without  extra  charge. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.  —  Sydney.  —  July  20th.  Box  compound, 
meters,  maximum-demand  indicators,  arc  lamp  carbons,  and 
straight-stem  insulators,  for  the  Council.  Specifications  for  each 
section  10s.  6d.,  from  City   Electrical  Engineer,  Town  Hall. 

July  8th.  N.S.W.  Railways  and  Tramways  Department.  One 
battery  booster  set  to  Specification  No.  453.  Specification  (2?.  6d.) 
from  the  Electrical  Eagineer's  Office,  61,  Hunter  Street,  Sydney. 

Melbourne.— June  3rd.  Sixty  tubular  steel  tramway  poles,  and 
concentric  lead-covered  cable.  City  Council.  See  "  Official  Notices  " 
May  22nd. 

Hobaet.— July  20th.  Telegraph  and  te'ephone  material,  for 
Postmaster  General.     See  "Official  Notices  "  May  22nd. 

Perth. — July  22nd.  Telegraph  and  telephone  material,  for 
Postmaster-General.    See  "  Official  Notices  "  May  22nd. 

July  1st.  360  accumulators,  Tudor  type,  for  Postmaster-General. 
See  il  Official  Notices  "  May  22nd. 

August  5th.  Copper  wire  and  binders,  for  Postmaster-General. 
See  "  Official  Notices  "  May  22nd. 

August  12th.  Cable,  lead-covered  and  various,  for  Postmaster- 
General.    See  "  Official  Notioes  "  to-day. 

Belgium. — Tune  2nd.  The  municipal  authorities  of 
Rocour  (Province  of  Liege)  are  inviting  tenders  for  the  concession 
for  the  supply  of  eleotrical  energy  for  public  and  private  lighting 
and  power  purposes  in  the  town. 

Brighton.— June  9th.  Corporation.  20,000  to  24,(>00 
tons  of  single  washed  nuts  for  the  electricity  department.  Forms 
of  tender  from  Mr.  H.  Talbot,  Town  Clerk. 

Canada.  —  May  30th.  Saskatoon  City  Council. — Two 
750-H.P.  water-tube  boilers,  two  chain-grate  stokers,  two  sets 
economisers,  and  two  sets  superheaters.  Specifications  from  Mr.  E. 
Hanson,  City  Eleotrical  Engineer. —  Canadian  Engineer. 

Cleckheaton.— June  10th.  3,000  tons  of  slack  coal  for 
the  Electricity  Department.  Mr.  J.  H.  Linfield,  Clerk  to  U.D.C., 
Town  Hall. 

Darlington. — June  4th.  Corporation.  One  water-tube 
boiler  and  one  cooling  tower,  for  the  Electricity  Department. 
Borough  Electrical  Engineer,  Electricity  Works,  Haughton  Road. 

Dartford.— June  15th.  TJ.D.C.  One  500-KW.  high- 
pressure  steam  turbine,  generator,  condenser,  kc.  See  "  Official 
Notices"  May  '.'2nd. 

In  our  "  Official  Notices"  last  week  the  advertisement  of  the 
Dartford  Urban  District  Council,  inviting  tenders  for  plant  for 
the  electricity  works,  was  inadvertently  headed  "  Urban  Distriot 
Council  of  Deptford."    We  regret  the  mistake. 

Dover.— June  2nd.  Coal  for  the  T.C.  Mr.  R.  E. 
Knocker,  Town  Clerk,  60,  Castle  Street. 

Dundee. — Corporation  Electricity  Department.  Tenders 
for  the  exeoution  of  steel  work  for  the  erection  of  sub-station  in 
Bellfield  district.  Mr.  H.  Richardson,  General  Manager  and 
Engineer. 
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France. — Paris. — Machine  tools  for  the  State  Railways 
electric  material  repair-shops  at  Garenne.  Particulars,  72,  Rue  de 
Rome,  Pari?. 

June  3rd.  Supply  of  bronze  and  copper  wire,  in  33  lots,  to 
Ministry  of  Posts  and  Telegraphs.  Particulars,  103,  Rue  Grenelle, 
Paris. 

Brest. — Tenders  are  required  (1)  for  the  construction  of  an 
ironwork  building  at  the  naval  dockyard  at  Brest ;  (2)  for  the 
equipment  of  the  came,  including  six  5-ton  electric  cranes,  two 
30- ton  travelling  bridges,  a  lift,  and  sundry  acoessory  lifting 
appliances.  Intending  tenderers  must  apply  at  once  for  the  bases 
of  competition  and  leave  to  compete,  to  M.  le  Directeur  des  Con- 
structions Xavales,  at  Brest. 

Glasgow. — June   4th.     Corporation.     145,000    tons  of 

coal  (singles  and  pearls)  for  the  Electricity  Department.  Specifi- 
cation from  Mr.  W.  W.  Lackie,  Engineer,  75  Waterloo  Street. 

Grays. — June  15th.  TJ.D.C.  12  months'  supply  of 
Griff  or  Babbington  hard  steam  coal  for  the  Grays  Thurrock 
U.D.C.    Forms  of  tender  from  the  Electrioal  Engineer. 

Great  Torrinfcton. — Firms  willing  to  undertake  in- 
stallation and  working  of  the  eleitric  lighting  should  communi- 
cate with  Mr.  G.  M.  Doe,  Solioitor,  Great  Torrington.  See  "  Official 
Notioes"  to-day. 

Harrogate. — June  22nd.  Corporation.  Economiser, 
288  pipes,  for  Electricity  Department.  See  "  Official  Notioes  "  to- 
day. 

Hornsey. — June  3rd.  B.C.  Twelve  months'  supply  of 
coal  for  the  Electricity  D  ipartment.  Forms  of  tender  from  the 
Town  Clerk's  Office,  99,  South  wood  Lane,  Highgate,  N. 

H.fl.  Office  of  Works.— June  2nd.  Three  years' 
supply  of  lift  ropes.    See  "Official  Notices"  Miy  22nd. 

Keiirllley. — June  11th.     Small  slack  (about  6,000  tons) 

for  the  Electricity  Department.  Mr.  H.  Webber,  Borough  Elec- 
trical Engineer  and  Tramways  Manager,  Power  Station,  Coney 
Lane. 

Leeds. — June  29th.  Corporation.  Air-cooled  trans- 
formers.   See  "  Official  Notices  "  May  22nd. 

Liverpool. — June  2nd.  Electrical  fittings  and  stores 
for  12  months,  for  the  directors  of  the  Liverpool  Overhead  Railway. 
Forms  of  tender  from  the  Manager,  31,  James  Street. 

London. — L.C.C. — June  4th.  Installation.  760  wiring 
points,  900  lights  ;  telephones,  call  and  fire  bells  ;  at  Furzedown 
Training  College  and  Hostels,  Tooting,  S.W.  See  "  Official  Notices  " 
May  15  th. 

Tenders  are  to  be  invited  by  the  Highways  Committee  for  the 
supply  of  rotary  converters,  static  transformers,  and  an  overhead 
crane  required  in  connection  with  the  re-arrangement  of  tramways 
sub-stations  and  sub-station  plant,  and  also  for  the  supply  of  certain 
plant,  tools,  and  equipment  for  the  Creesy  Road,  Hampstead,  and 
the  Camberwell  car-shed  extensions. 

June  23rd.  50,  100  or  150  complete  trailer-cars  and  equipment 
of  200  existing  electric  motor-cars  with  couplers  and  traction  gear 
for  drawing  trailer  cars.      See  "Official  Notices  "  to-day. 

Battersea. — June  24th.  B.C.  Coal  telpherage  plant.  See 
'Official  Notices"  to-day. 

Metropolitan  Police — June  3rd.  Three  years'  supply  and 
maintenance  of  electrical  cell-calls  at  Police  Stations  and  Courtp, 
for  the  Receiver,  New  Scotland  Yard.  See  "  Official  Notices " 
May  22nd. 

St.  Pancras.— June  3rd.  B.C.  Coal  for  12  months  for  the 
Electrioity  Department.  Forms  of  tender  from  the  Eleotricity 
Deoartment,  57,  Pratt  Street,  Camden  Town,  N.W. 

Hampstead. — June  11th.  B.C.  One  1,500-kw.  turbo-alternator, 
barometric  jet  condenser  and  pipework,  oooling  tower  and  tanks. 
See  "  Official  Notices"  May  22nd. 

Stepney.— June  11th.  B.C.  Three  years'  supply  of  meterp, 
demand  indicators,  time  switches  and  carbons.  See  "  Official 
Notices  "  May  22nd. 

Loughrea  (Co.  Gal  way ). — May  30th.     Gas  engine  and 

suction  plant,  dynamo  and  motor  booster,  storage  battery,  switch- 
board, overhead  lines  and  street  lamps,  for  Loughrea  Electric  Power 
and  Lighting  Co.    See  "Official  Notices  "  May  15th. 

Manchester. — June  10th.  The  Education  Committee 
is  inviting  tenders  for  a  complete  electrio  lighting  installation  at 
Sobs  Moss  Special  School.  Specifications,  &c,  £1  Is.  (returnable) 
from  the  Education  Offices,  Deansgate. 

June  12bh.  Corporation.  Twelve  months'  supply  of  washed 
and  dry  coal  for  the  Electricity  Committee.  Forms  of  tender  from 
Mr.  F.  E.  Hughes,  Secretary,  Electricity  Department,  Town  Hall. 

Morecambe. — June  25th.  Corporation.  2,500  tons  of 
coal  or  slack,  for  Electric  Supply  Department.  See  "  Official 
Notices  "  to-day. 

\ew  Zealand. — Wklijnoton. — Jnly  9th.  City  Council. 
Electric  cha°sis  for  a  2,000-lb.  parcels  delivery  van,  and  an  electrio 
car,  for  the  Electric  Tramways  Department.  Specification  may  be 
seen  at  the  Board  of  Trade  Commercial  Intelligence  Department  in 
London. 


July  27th. — New  Plymouth  B.C.  (2)  Overhead  wiring  and 
permanent  way  (5  route  miles).  (3)  Sub-station  equipment  (con- 
verting plant,  battery,  booster,  switchboard,  tco.%  (4)  It  'lling 
stock  (six  complete  cars)  for  electrio  tramways.  Specifications 
from  Mr.  P.  Black,  Consulting  Engineer,  Wellington,  or  B.  of  T. 
Offices,  London.  Deposit  (2)  £4  4s.  ;  (3)  £.2  2s.  ;  (.1)  £2  2p.— 
-V.  /..  Shipping  and  Commerce. 

Auckland. — August  t;th.  Three  750-kw.  d.c.  mixed-pressure 
turbo-generators  ;  one  1,500-kw.  three-phase  turbo-generator, 
including  auxiliary  plant  and  sub-station  equipment.  See  "  Official 
Notioes  "  May  22nd. 

Penrliiwceiber  (Glam,). — June  3rd.     Twelve  months' 

supply  of  eleotrical  fittings,  stores,  &c,  for  the  Penrikyber  Navi- 
gation Colliery  Co.,  Ltd.     Forms  of  tenders  from  the  Secretary. 

Rochdale. — June  3rd.  Electric  automatic  book  lift  for 
the  Treasurer's  Department.  Mr.  P.  W.  Hathaway,  A.R  I.B.A., 
Town  Hall. 

Spain. — June  5th.  Tenders  are  being  invited  by  the 
municipal  authorities  of  Cabra  (Province  of  Cordoba)  for  the  con- 
cession for  the  electric  lighting  of  the  town  during  a  period  of 
four  years. 

Swiiid<»n. — June  3rd.  Corporation.  Steam  coal.  See 
"  Official  Notices"  May  22nd. 

Nil  ford. — June  15th.  24  car  bodies,  also  trucks,  motors, 
controllers,  &c,  for  same.  General  Manager,  Corporation  Tram- 
ways, 32,  Blaskfriars  Street. 

Wallasey. — June  6th.     Steel  framed  buildings  for  the 

generating  station  in  Dock  Roai,  Ponlton.  Drawings,  ko  ,  £2  2s., 
obtainable  from  Mr.  J.  A.  (,'rowther,  Borough  Electrical  Eogineer, 
S 3a view  Road. 

Warwick. — June  1st.  B  C.  Manholes,  chambers, 
sedimentation  and  storm-water  tanks,  and  other  works.  See 
"Official  Notices"  May  ir.th. 

June  l»t.  B.C.  Electric  motors,  oentrifugal  pumps,  switcbgear, 
automatic  control  apparatus,  pipes,  valves,  ko.  See  "  Official 
Notices"  May  22nd. 


CLOSED. 


Australia. — P.M.G.'s  Department : — 

Victoria.— 90,000  pattern  "A"  insulators,  £2,250. — War  burton, 
Franki  (Melbourne),  Ltd. 

Queensland. — 500  C.  n  table  pattern  telephones,  £737:  100 
ditto,  £390  :  700  ditto,  wall  pattern,  £1330.— J.  Paton  &  Co. 

N  S  W.  Railways  and  Tramways  Department. — Eight  d.c.  motors 
to  specification  4 !.'>.—  Standard  Waygood  Hercules,  Ltd — Tenders. 

Barnes. — The  TJ.D.C.  has  decided  during  the  year  to 
order  100  meters  from  the  Electrical  Apparatus  Co.,  Ltd. 

Barrow. — The  T.C.  has  placed  an  order  for  a  feed  pump 
with  the  Pulsometer  Co  ,  the  price,  exclusive  of  erection  and  con- 
nections, being  £88  ;  and  one  for  a  transformer,  £109,  with  Messrs. 
Ferranti.  Arrangements  have  been  made  with  the  B  I.  and  Helsby 
Cables,  Ltd.,  for  the  purchase  of  6  tons  of  copper,  at  £6H  10s.  per 
ton,  to  be  made  into  cable  as  and  when  required. 

Belgium. — Eleven  firms— two  French,  one  Italian,  five 
German  and  three  Belgian— last  week  submitted  tenders  to  the 
Belgian  Post  and  Telegraph  authorities,  in  Brusseln,  for  the  supply 
of  195  tons  of  copper  wire.  La  Compagnie  Franchise  des  Mctaux, 
of  Paris,  submitted  the  lowest  tender  for  100  tons,  while  the 
lowest  offer  for  the  other  95  tons  came  from  the  Westfalische 
Kupfer  und  Mes3ingwerke  G3sellschaft,  of  Ludenscheid, 
Westphalia. 

La  Societe  Electricito  de  l'Est  de  la  Belgique,  of  Verviers,  has 
secured  the  concession  for  the  electric  lighting  of  the  little  town 
of  Thimister  (Province  of  Lie*e). 

Bnckhurst  Hill.— The  U.D.C.  has  accepted  the  tender 

of  Messrs.  Stuart  &  Moore,  Ltd  .  of  KUing,  W.,  for  the  installation 
of  electric  call-bells  for  the  fire  brigade,  at  £88  Us.,  with  £8  a 
year  for  maintenance. 

Burfon-on-Trent. — The  T.C.  has  accepted  the  tender 

of  Messrs  Manlove,  Alliott  k  Co ,  Ltd.,  for  extensions  to  the  refuse 
destructor  plant,  at  £1,76"). 

Colwyn  Biy. — Messrs.  Chamberlain  .V  Ilookham.  Ltd., 
have  received  the  contract  for  meters. 

Falkirk, — The  T.C.  has  accepted  the  following  tenders 

for  annual  stores  :  — 

Heavy  cable". — Callender's  Cable  Co. 

Small  rabies.— W.  Geipni  &  Oo. 

Polyphase  met»r*.— The  Elecrical  Oo. 

Single-phas'i  meters. — Rat  Meter  CK 

r>  c.  met"rs  —Chamberlain  ft  Knokham  and  Reason  Manulacturing  Co. 

House  service  fittings. — Henley  &  Co. 

TraOR'oroiors.— Ferranti.  Ltd. 

Motal-lilam?nt  lamps.— Millar  &  Btewirt. 
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Glasgow,  The  Tramways  Committee  (Worki  and 
stonw)  repoinmendi  the  nooeptanoe  of  the  following  tenderi : — 

Olavti  bolti     J.  Hally  Grain. 

Kiiblnr-lnmilatnd  cable.— \V.  'I'.  Hi ft  'I'.-li'K i upli  Win  In  00  .  Ltd. 

Thron  rum  lend  iinvcriiil     -.*.!■  Hiiu;lu  i    in     lend  oovorcil  nahle.— J.  Hully 
Oitig, 

DiiuM'i  I  nail  Hliiml.liiitl    t,i!'|ihnii"  mill    tout  nil  i  nljbcr  insulated 

oablti,    ii. I  mill  Hiltbj  Oablen,  i,t.il. 
Hulls  mill  i'nli|ilnt,'M  for  Uovan  depot,—  Barrow  Hnmatlte  Stool  do.,  Ltd. 

The  offer  of  Messrs.  .lohnHton  Park  it  Co.  (4126)  to  rewire  the 
oleotrio  light  installation  at  the  sewage  dispotal  departments, 
works  and  stables,  at  Haghill,  has  been  accoptod. 

Edinburgh. — The  Corporation  has  placed  the  contract 
for  mntinuous-ourrent  meters  (Bast  ian  patents)  with  the  Electrical 
Co.,  Ltd. 

II  ford. — The  District  Council  proposes  to  enter  into  a 
fresh  contract  with  the  New  System  Private  Telephone  Co.,  Ltd., 
in  respect  of  the  whole  installation  of  2*  instruments  for  a  period 
of  eight  years. 

I.itiid  »n. —  li.O.C  The  Education  Committee  recom- 
mends that  the  chairman,  vioe-ohairman,  and  deputy-chnirman  of 
the  Council,  and  the  chairman  and  vice-chairman  of  the  Education 
Committee  and  of  the  Buildings  Sub-Committee  of  the  Education 
Committee  be  each  authorised  during  the  Whitsuntide  recess  to 
open  the  tenders  received  for  the  installation  of  electric  light  at 
Furzedown  Training  College  and  Hostels,  Wandsworth,  and  to 
accept  the  lowest  satisfactory  tender. 

The  Highways  Committee  reports  the  receipt  of  the  following 
tenders  for  the  supply  of  wocd-working  machinery  and  equipment 
required  for  the  third  section  of  the  central  car  repair  dejot. 

W.  B.  Haigh,  Gruban  &  Co  ,  Ltd £  1  872 

....           (alternative)  1,835 

Buck  &  Hickman,  Ltd (not  to  specification  I  1.48H 

„                  (alternative)                  ,,  1,541 

J.  Pickles  &  Son..              „  1,531 

T.  Robinson  &  Son,  Ltd;  Wadkin  &  Co.;  A.  Ranscme  &  Co., 
Ltd,  (inoomplete  tenders) 

The  Committee  recommends  the  acceptance  of  the  tender  of 
Messrs.  W.  B.  Haigh,  Gruban  &  Co.,  Ltd.,  for  £1,372  (including  a 
provision  of  £30  for  pulleys  and  £25  for  extra  works  if  r<<|uired). 

The  Committee  has  accepted  the  tender  of  Messrs.  Newton 
Bros.,  for  the  reconstruction  of  two  50- kw.  motor-generatois. 

The  Committee  recommends  that  none  of  the  tenders 
received  for  the  supply  of  polyphase  electricity  meters  ba  accepted. 
Only  two  tenders  were  received,  and  the  prices  were  much  in 
excess  of  the  estimate. 

The  Committee  also  recommends  that  a  pneumatic  hoist,  portable 
compressed-air  cleaning  apparatus,  two  magnetic-brake  testing 
instruments,  and  one  insulation-resistance  testing  instrument  be 
obtained  from  Messrs.  S.  H.  Heywood  &  Co.,  the  Globe  Pneumatic 
Engineering  Co.,  Messrs.  Elliott  Bros.,  and  Messrs.  Evershed  and 
Vignoles,  Ltd.,  at  the  estimated  costs  of  £180,  £150,  £30,  and  £U 
respectively. 

The  Committee  reports  the  acceptance  of  the  tender  of  the  B.I. 
and  Helsby  Cables,  Ltd.,  for  the  supply  of  copper  bonds  for  12 
months — Class  T,  8  items,  1  (a)  and  1  (n)  ;  and  also  the  acceptance 
of  the  undermentioned  tenders  for  the  supply  of  materials  in 
connection  with  the  equipment  of  the  boiler-house  workshop  at 
the  Greenwich  generating  station  : — 

Highspeed  shaping  machine,  emery  grinder  and  universal  disk  grinder. — 
Selson  Engineering  Co.,  Ltd.,  £104  10s.,  £2')  10s.,  and  J55  106. 
respectively. 

High-speed  sensitive  drill,  and  grindstone  and  trough.— Buck  &  Hickman, 
Ltd.,  £12  16s.  6d.  and  £8  respectively. 

Portable  air-compr.ssor  and  tools. — Alley  &  MacLellan,  Ltd.,  £233  10s. 

Rope-testing  gear.— W.  and  T.  Avery,  Ltd  ,  £21  5s. 

Hammersmith. — The  B.C.  Electricity  Committee  reports  the 
receipt  of  the  undermentioned  tenders  for  switch  fuses  and 
apparatus  for  sub-stations  ; — 

Universal  Electric  Manufacturing  Co.,  Ltd.       (recommended)    £  6 

Heage  &  Co.         ..        ..        ..      41 

Spagnoletti,  Ltd.  .41 

,,  ,,      (alternative)         40 

British  Calibratad  Fuse  Co .65 

G.E.  Co 70 

Turners  &  Manville 87 

P'or  relagging  the  boilers  and  sundry  steam  pipes  at  the 
generating  station,  the  tender  of  Messrs.  Matthew  Keenan  &  Co., 
Ltd.,  at  lO^d.  p*r  ft.  super.,  is  recommended. 

The  following  tenders  for  insulated  wires  for  the  year  ending 
March,  1915,  have  been  received  : — 

Armorduct  Manufacturing  Co.,  Ltd.  (Foreign)  (recommended)   £93 

Ward  &  Goldstone,  Ltd 108 

Pirelli,  Ltd.  (Foreign) 109 

Drake  &  Gorham,  Ltd.  (Foreign) n\' 

Electrical  Co.,  Ltd 123 

Liverpool  Electric  Cable  Co.  127 

G.E.  Co.,  Ltd.* .129 

0.  Mackintosh  &  Co.,  Ltd.' ..        ..     141 

Gillespie  &  Beales         ..        ..        14(5 

Geipel  &  Co.*        1B5 

Electrioal  Trades  Supply,  Ltd ..165 

Callenders,  Ltd 169 

Johnson  &  Phillips,  Ltd 169 

London  Electrio  Wire  Co.     ..        169 

W.  T.  Henley's  Telegraph  Co.         K;9 

British  Insulated  and  Helsby  Cables  ..  ..170 

Siemens  Bros.,  Ltd.  171 

India-Rubher  and  Gutti-Peroba  Co.         172 

Western  Electric  Co.,  Ltd 172 

W.  T.  Glover  &  Co.,  Ltd.        173 

Edison  and  Swan  CJ.K.L.  Co.,  Ltd.'  ..  170 

*  Net.    All  the  other  tenders  are  subjeot  to  a  24  per  cent,  discount. 

Marylebone. — Tbe  Guardians  have    accepted    the    tender   of 

Messrs.  Lund  Bros.  &  Co.,  at  £1,783,  for  installing  electric  light  at 

the  North  Kensington  Infirmary.    In  all,  14  tenders  were  received, 

the  prices  ranging  from  that  accepted  to  £3,075. 


Hodderifield.    The  (  irporation  Ele  I   irnmittae 

1  ptod  'in:  following  ttait  ■ 

Bwltol  1  1  trfiMon,  Pallia 

Klciiipi    pl| 

.  Lid. 

BwltOhgMt  foi  .t   lb<  tram*.. 

ttatlra,    iim  ,.,  Ltd, 

Uanfair  (laereinlon.— Mr.  I:.  Edwards', of  Llannwch- 

llyn,  hiiH  received  the  OOntTMt  inr  the  eleetrie  lighting  tioheme. 
The  work  li  to  be  completed  by  Ootobet  IhL 

New  Zealand. —  Dunedin. — The  Electric  Power  tod 

Lighting  Committee  has  accepted  none  of  the  tenders  received  for 
constant-current  transformers  and  street-lighting  material,  hot 
has  recommended  that  tender  for  these  supplies  Ii2  obtained  an 
required.—  V./.  Ship  piny  ai,<l  Cummtres, 

Rochdale, — For  the  Corporation  electricity  station 
there  has  been  placed  with  Messrs.  E.  lisnnis  k  Co.,  Ltd  through 
Messrs.  (' larke,  chapman  k.  Co.,  Ltd.,  a  contract  for  eight  ehain 
grate  stokers,  each  1 1  ft.  6  in.  long  X  5  ft.  I ,  in.  wide,  for 
Woodeson  water-tube  boilers. 

South    Africa. —  Hbidklbebg^     Transvaal. — The 

Council  has  placed  the  order  for  the  erection  of  a  complete  power 
station  with  the  A. E.G.  Elestrical  Co.,  .of  Sooth  Africa,  Ltd., 
Johannesburg. 

The  Public  Works  Department  of  the  I'nion  of  South  Africa  has 
placed  an  order  with  the  same  company  for  its  total  require- 
ments throughout  the  Union  of  drawn-wire  lamps  during  the  next 
12  months. 

Southend-on-Sea. — The  T.C.  has  accepted  the  tender 
of  Messrs.  (irenshaw  &  Peers,  of  Kolton,  for  three  electrioally- 
driven  coal  wagons  fo*  the  electricity  works,  at  £303. 

Stirling. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Calender's  Cable  and  Construction  Co.,  Ltd.,  for  a  feeder  cable, 
at  &8UJ-. 

Walthamstow. — The  U.D.C.  is  recommended  to  accept 
the  tenders  of  Messrs.  Babcock  &  Wilcox,  at  £2,585,  for  the  supply 
of  an  additional  boiler,  overhead  bunkers  and  conveying  plant  at 
the  electricity  works,  and  at  £385  for  the  supply  and  fixing  of 
pipe  work  ;  and  that  of  the  New  Conveyor  Co.,  Ltd.,  at  £3,825,  for 
installing  conveyors  and  ash  bunkers. 

West  Ham. — The  tender  of  Messrs.  John  Baker  &  <  '0. 
(Rotherham),  Ltd.,  is  recommended  to  the  T.C.  for  acceptance  for 
a  supply  of  32-in.  and  22-in.  tramway  tires,  at  £  1  6s.  sd.  and 
19s.  3d.  each  respectively. 

Weymouth.  —  The  T.C.  has  accepted  the  tender  of 
Mr.  Gh  Bryer  Ash  for  a  year's  supply  of  Newbury  best  steam  coal 
for  the  electricity  works,  at  1 3s.  per  tori  delivered  at  the  works. 


FORTHCOMING    EVENTS. 


Liverpool  and  District  Electrical  Masters'  Association.— Fnday.  Mbv 
29th.  At  7.15  p.m.  At  St  George's  Restaurant,  Redcross  Street,  Liver- 
pool.   First  smoking  concert. 

Institution  of  Mining   Engineers.— Thursday,  June  4th.    At  11  a  m.    At 
Burlington  Mouse,    Piccadilly,    W.      General    meeting.      At  7  p  m.,   at 
Hotel  Cecil,  anniversary  dinner. 
Friday,  June  5th.    River  trip. 

Salford  Technical  and  Engineering  Association.— Thursday,  June  4th. 
Whit  week  tour  :  bcarborough  and  district. 

Royal  Institution  of  Great  Britain- Thursday,  June  4th.  At  3  p.m. 
At  Albemarle  Street,  W.  Lecture  on  "Faraday  and  tbe  Foundation 
of  Eleotrical  Engineering,"  by  Prof.  Silvanus  P.  Thompson,  F.R  8. 

Friday,  June  6tb.    At  9  p.m.    Paper  on    "X-rays  and    Civstalline 
Structure, "  by  Prof.  W.  H.  Bragg,  F.R. 8. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Officer— Libut.-Col,  H,  M.  Leaf. 

The  following  orders  have  been  issued  :— 

Friday,  May  29th.—  "  D  "  Company.    Infantry  drill,  7  to  9  p.m.    Technical 

instruction,  9  to  U  p.m.    Miniature  range  instruction,  7  to  9  p.m. 
Saturday,  May  30th. —Headquarters  will  be  opened  from  10  a.m.  till  12  noon 

for  regimental  business  only. 
Monday,  June  1st.      1    Headquarters   will   be    closed    for   the    Whitsun 
Tuesday,  June  2nd.    1         holidays. 
Wednesday,  June  3rd,- All  Companion.    Rating  examination  will  beheld 

(roni  7  to  10  p. in 
Thursday,  June  4th.—"  C"  Company.  Infantry  drill,  7  to  9  pjn.  Technical 

instruction,  9  to  10  p.m.    Miniature  range  instruction,  9  to  10  p  m. 
Friday,  June  6th.—"  D  "  Company.  Infantry  drill,  7  to  S  30  p  in.  Technical 

instruction,  8.45  to  10  p.m.   Miniature  range  instruciion,  8.4S  to  10  p  m. 
Saturday  June  6th.— Headquarters  will  be  opened  for  regimental  business 

from  10  a.m.  till  12  noon. 

iSigned)         F,  R.  Holt-White,  Cart-  R.E.,  Adjutant, 

For  Officer  commanding  L.E.E. 
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NOTES. 


Electric    Lamps  for   Miners.— Mr.  McKenna  stated 

in  the  House  of  Commons  last  week  that  researches  made  in 
reoent  years  appeared  to  point  strongly  to  the  conclusion  that 
working  in  insufficient  light  was  the  main  cause  of  miners' 
nystagmus,  and  this  point  was  kept  in  view  when  it  was  decided 
to  impose  photometric  tests  for  all  types  of  safety  lamps  approved 
under  the  Coal  Mines  Act,  1911.  He  was  advised  that  as  a  result 
of  these  teats,  and  of  the  increasing  use  of  electric  lamps,  the 
illumination  below  ground  was  improving,  and  he  trusted  that  as 
thi->  improvement  oontinued  it  would  have  a  substantial  effect  in 
reducing  the  number  of  cases  of  nystagmus. 

"  Laugh,  and   t lie  World    Laughs  with  Yon." — A 

Scottish  correspondent  writes: — "There  was  a  bit  of  a  shindy  at 
a  meeting  of  the  Falkirk  Town  Council  over  a  proposal  to  send 
delegates  to  the  Incorporated  Municipal  Electrical  Association's 
Congress.  A  section  of  the  Council  objected  on  the  ground  of 
expense,  and,  turning  to  them,  Bailie  Dillon  remarked: — 'Try 
economies  and  you  are  nowhere.  It  is  the  old  saying  brought 
back— Snore,  and  you  sleep  alone.  Eoonomise,  and  you  fight 
alone.'  Lively  talk  followed,  but  in  the  end  it  was  agreed  that 
representatives  be  sent." 

Notes  from  Canada.— Our  Canadian  correspondent 
writes : — Part  of  a  resolution  recently  passed  by  the  Ontario 
Parliament  reads  as  follows  : — 

"  In  the  opinion  of  this  House,  cheap  and  convenient  electric 
railway  transportation  facilities  are  one  of  the  most  urgent  needs  in 
many  rural  sections  and  towns  of  the  Province,  and  this  House 
would  respectfully  urge  upon  the  Dominion  Government  the 
importance  of  the  question  and  the  wisdom  of  encouraging  the 
construction  of  municipal  hydro-electric  radial  railways,  and  that 
this  House  further  respectfully  urge  upon  the  Dominion  Govern- 
ment the  great  importance  of  co-operating  with  the  Province  in 
the  development  of  the  water  powers  created  by  existing  and 
projected  canals  now  under  construction,  and  capable  of  develop- 
ment by  the  utilisation  of  the  water  powers  necessarily  supplied 
thereto,  and  not  required  for  navigation  purposes." 

The  Canadian  Pacific  Railway  is  considering  the  question  of  the 
electrification  of  its  terminals  at  Montreal,  and  it  is  also  reported 
that  at  Roger's  Pass  Tunnel  in  the  Selkirk  Mountains.  B.C.,  a 
length  of  20  miles  will  be  operated  electrically,  instead  of  only 
5  miles  as  previously  intended. 

It  has  been  announced  officially  in  Vanoouver,  B.C  .  that  the 
Public  Service  Corporation  may  shortly  construct  a  plant  in 
which  the  waste  material  from  sawmills  will  be  used  for  generating 
heat  and  light  for  general  distribution  in  the  business  parts  of 
the  city. 

A  municipal  electric  store  in  Saskatoon.  Saskatchewan,  is 
declared  to  be  a  failure,  and  a  private  company  has  offered  to  take 
it  over. 

In  the  Ontario  Legislature,  after  considerable  discussion  on  the 
subject  of  public  ownership  of  telephones,  it  was  decided  that  the 
proposal  was  not  feasible  at  present. 

Extensions  to  the  tramway  system  in  Edmonton,  Alberta,  to  cost 
about  £33,600,  are  to  be  undertaken,  and  the  ratepayers  have  just 
voted  approval  of  a  by-law  for  that  amount. 

Owen  Sound,  on  the  shores  of  Georgian  Bay,  is  considering  the 
question  of  having  a  tramway  system  ;  a  private  company  is  asking 
for  a  25  years'  franchise. 

From  Richelieu  to  Sherbrooke  (a  distance  of  about  70  miles  as 
the  crow  flies)  in  Quebec,  a  50,000-volt  transmission  line  is  to  be 
built,  although  a  portion  only  of  the  line  will  be  constructed  at 
present. 

For  extensions  to  the  Ontario  Hydro-Electric  Power  Commission's 
system  about  £1,000,000  has  be3n  provided  in  the  Provincial 
estimates  for  this  year.  The  money  is  divided  up  somewhat  as 
follows : — 


Niagara  system  extensions  ... 

Severn  system  

Wasdell's  Falls  development 
St.  Lawrence  system 

Port  Arthur  system 

Eugenia  Falls  system 

Office  building  

Provincial  work        


£C>80,436 

110,000 

38.350 

I  536 

4,102 

50,000 

30,000 

33,0  DO 


Electric  Lighting  in  Tokio. — The  last  Japanese  mail 

brings  the  news  that  the  problem  of  the  unification  of  the  electric 
lighting  interests  in  Tokio  by  the  amalgamation  of  the  three 
existing  concerns  is  expected  to  be  the  next  topic  to  engross  public 
attention  after  the  election  of  members  of  the  Tokio  municipal 
council,  which  is  to  take  place  next  month.  The  three  concerns, 
which  have  been  in  keen  competition,  are  stated  to  have  at  last 
become  impressed  with  the  risks  attending  the  continuance  of 
the  competition.  It  is  reported  that  the  Municipal  Electrio 
Bureau  is  actually  suffering  loss,  and  that  it  is  only  by  the  profits 
realised  from  the  tramways  that  the  deficit  on  the  electric  lighting 
undertaking  is  being  covered.  The  greatest  difficulty  to  be  sur- 
mounted in  bringing  about  the  amalgamation  of  the  three  concerns 
is  the  conflict  of  interests  between  the  Tokio  Electric  Light  Co. 
and  the  Kinugawa  Hydro-Electric  Co.  with  respect  to  the  supply 
of  power,  this  having  become  a  cause  of  competition  between  the 
two  concerns  since  the  Tokio  Co.  purchased  the  interests  of  the 
Katsuragawa  Hydro-Electric  Co.  However,  the  conflict  of  their 
int?rest3  is.  not  apprehended  to  be  entirely  beyond  a  compromise. 


Unsaleable  Fuel  for  Generating  Electricity.— The 

Electrical  World  of  May  9th  and  16th  gives  a  full  description  of  a 
power  station  which  has  been  built  by  the  Lehigh  Coal  and  Navigation 
Co.  to  utilise  refuse  coal  for  which  there  is  no  market.  The  com- 
pany turns  out  annually  enough  anthracite  coal  refuse  to  maintain 
in  continuous  operation  generating  plant  of  100,000  K\v.  ;  the 
present  installation  is  of  30,000  kw.,  but  ultimately  it  will  be 
extended  to  the  former  figure.  Philadelphia  and  New  York  are 
distant  only  73  and  98  miles  respectively  ;  the  working  pressure  in 
110,000  volts,  except  for  local  consumers. 

The  boilers  are  arranged  in  a  single  row  beneath  the  railway 
track,  on  which  50-ton  standard-gauge  cars  run,  dumping  their 
contents  into  bunkers  holding  two  days'  supply  of  coal.  Ashes 
are  removed  by  running  railway  trucks  into  the  basement  under 
the  ash  hoppers.  The  low  grade  of  fuel  employed  necessitated  the 
use  of  special  grates  and  combustion  chambers.     Eight  double- 


Section  of  Boiler. 

ended  Babcock  k  Wilcox  boilers  are  installed,  each  having  four 
grates  ;  the  boilers  are  of  the  five-drum  bent-tube  type,  wi»h 
superheaters,  as  shown  in  the  accompanying  figure.  Six  of  the 
boilers  are  fitted  with  hand-fired  grates,  12  ft.  x  8  ft..  making  a 
total  grate  area  of  384  sq.  ft.  each  boiler.  The  other  boilers  have 
mechanical  stokers.  '  Details  of  the  grates  are  given  in  the  article, 
as  well  as  other  novel  features,  Buch  as  sliding  furnace  doors, 
double  fire  arches  with  air  spaces  between,  &c.  Steel  smoke-stacks 
are  used,  and  to  economise  in  building  construction  the  flues  are 
connected  with  them  above  the  roof  of  the  boiler-house,  where 
economisers  can  be  installed  later  if  desired.  Forced  draught  is 
provided  (not  induced  draught,  as  indicated  in  the  figure)  by 
electrically-driven  Sirocco  blowers. 

There  are  three  12,500-kw.  11.000-volt  25-cycle  turbo-generatore, 
the  turbines  being  bladed  on  the  A. E.G.-Rateau  system,  while  the 
rest  of  the  design  is  of  Curtis  type  ;  the  steam  consumption  is 
12'3  lb.  per  K\v.-hour  at  full  load,  with  a  vacuum  of  28  in.  Cooling 
water  for  the  Leblanc  jet  condensers  is  obtained  from  an  artificial 
pond  of  369  acres,  which  serves  as  a  cooling  pond,  the  intake  and 
discharge  pipes  being  about  4,000  ft.  apart. 

Copper. — The  mid-monthly  figures  for  supplies,  as 
tabulated  by  Messrs.  H.  R.  Merton  &  Co.,  show  that  the  reserve  is 
maintained,  in  spite  of  the  large  consumption  of  last  month. 
English  supplies  have  increased  355  tons.  French  1.281,  and  Euro- 
pean 906  tons,  as  compared  with  the  end  of  May,  1914.  Arrivals 
from  North  America  for  the  fortnight  are  on  the  low  side,  Spain 
and  Portugal  send  the  average  amount  to  this  country  ;  Chile 
shipments  are  just  on  the  average,  and  Australian  a  little  above. 
Total  deliveries  for  the  fortnight  are  lower  at  22.175  tons,  but  this 
may,  of  course,  be  altered  so  far  as  the  monthly  output  is  con- 
cerned. The  stocks  in  American  producers'  hands,  according  to 
the  American  Producers'  Association's  figures,  were,  at  the  end  of 
April,  31.101  tons.  At  the  same  date  the  world's  visible  supplies 
were  60,679  tone,  a  considerable  increase  over  the  total  at  the  end 
of  March. 

A    Manchester    Committee.  —  When    the   resolution 

mentioned  in  our  last  issue  concerning  a  councillor  having  exer- 
cised influence  over  Corporation  officials  in  the  letting  of  contractf. 
came  before  the  City  Council  on  May  20th  there  was  no  seconder. 
(Continued  nn  page  915.) 
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The  Semi-Automatic  Telephone  Exchange  of  the  City  of  Dresden. 


[BY   OCR    BEBLIN   OOEBESPONDENT.] 


The  equipment  of  the  Telephone  Exchange  of  the  city  of 
Dresden  lmn,  during  the  last  two  years,  undergone  a 
complete  transformation,  hand  operation  being  replaced  by 
a  semi-automatic 
service.  The  last 
subscriber  con- 
nected to  the  hand- 
operated  Exchange 
was,  on  January 
2!)th  last,  switched 
over  to  the  new 
E  xchange,  thus 
completing  a  con- 
version which,  on 
account  of  adverse 
local  cond  itions,  had 
to  contend  with 
enormous  diffi- 
culties. 

Though  the  in- 
stallation of  the 
new  Exchange  was 
commenced  a  short 
time  after  the  in- 
auguration of  the 
Posen  semi-auto- 
matic Exchange  (in 
July,  1012),  the 
first  subscribers 
could  not  be 
connected  up  to 
the  new  apparatus 
before  the  month 
of  April  of  the  following  year,  and  another  nine 
months  of  strenuous  work  was  required  to  bring  the 
work  to  a  successful  conclusion.     In  fact,  local  conditions 


Fig.  1. — Inquiry  Station  and  Additional  Switchboards. 


entailed  a  gradual  conversion  from  the  old  to  the  new  mode 
of  operation,  which,  in  its  turn,  required  the  installation  ol 
B  special  intercommunication   service   between    the  old  and 

n  e  w        I 

The  difficult 
occasioned     were 
intensified     by    a 
temporary      rather 

troublesome  lack  of 
space,  so  that  the 
equipment  of  the 
operators'  positions 
could  not  be  in- 
stalled before  pro- 
viding for  space  by 
the  conversion  of 
some  of  the  sub- 
scribers' circuits. 

The  new  semi- 
automatic telephone 
exchange  is  housed 
in  a  building  owned 
by  the  Imperial 
Post  Office,  on  Post 
Square,  the  selectors 
being  installed  on 
the  third  and  fourth 
floors,  in  four  halls. 
Hall  1  (figs.  2  and 
3),  situated  on  the 
fourth  floor,  on 
Marienstrasse,  com- 
prises all  the  selec- 
tors for  the  first  lo,<>00  subscribers' circuits,  with  the  exception 
of  the  second  group  selectors,  installed  in  Hall  2,  on  the  third 
floor  (fig.  4,  p.  912).  The  selectors  for  the  subscribers'  circuits 


Fig.  2.— Pre-selectors,  Group  and  Circuit  Selectors  fob  Subscbibebs  1 — 10,000  (Hall  1). 
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L0,000-20,000  are  installed  in  Hall  3,  on  the  fourth  floor 
— on  Wallstnuse — and  the  corresponding  second  group 
selectors  and  special  selectors  for  subscribers  having  several 
circuits  in  Hall  4  (fig.  5,  p.  913),  situated  below  the  former. 
In  Hall  2  there  are  installed,  in  addition  to  the  second 
selectors  for  the  fir.-t  lo.oOO  subscribers'  circuits,  the  motor- 
driven  number  transmitters  for  the  operators'  keyboards,  as 
well  as  the  calling  current  and  buzzer  machines. 


Fiu.  3. — Selectob  Frames,  sees  from   above  (Hall  1) 


In  one  of  the  halls  on  the  third  floor  there  is  installed 
what  is  called  the  Inquiry  Station,  which  comprises  the 
whole  of  the  hand-operated  switchgear  (fig.  1,  p.  911),  viz., 
30  tables  each  with  two  operators'  positions  opposite  one 
another,  two  additional  switchboards  with  a  total  of  six 
operators'  positions,  for  the  trunk  service,  and  three  addi- 
tional switchboards,  with  a  total  of  nine  positions,  for  the 
incoming  and  outgoing  suburban  service.  The  00  inquiry 
positions  have  each  been  equipped  with  two  sets  of  keys  for 
effecting  any  connection  desired  by  subscribers.  The  mode 
of  operation  may  be  briefly  described  as  follows  :  — 

As  the  subscriber,  in  the  usual  manner,  calls  up  the 
exchange  by  taking  h'n  receiver  off  the  hook,  he  is,  by  his 
pre-selector,  connected  with  a  disengaged  first  group 
selector.  At  the  same  time  there  is  actuated  an  exchange 
selector,  which  connects  the  telephone  of  an  operator 
who  happens  to  be  disengaged  to  the 
calling  subscriber's  circuit.  The  operator 
hears  the  call  with  her  head  telephone 
without  performing  any  manipulation 
for  this  purpose.  .She  inquires,  and 
while  repeating  the  number  stated  by 
the  subscriber,  presses  down  in  succession 
the  keys  corresponding  to  the  figures 
named,  thu3  actuating  the  number  trans- 
mitters, and  by  means  of  these  the 
selectors.  As  soon  as  the  operator  has 
pressed  down  the  last  key  (units),  she 
is  switched  off  automatically,  and  thus 
becomes  available  for  another  call,  to 
be  dealt  with  by  means  of  the  second 
key-board,  while  the  selectors  are  still 
busy  with  the  former  connection.  The 
whole  of  the  work  of  these  operators  is 
thus  limited  to  inquiring  the  number 
desired  and  adjusting  for  it  on  the  key- 
board, all  the  rest  being  done  by  the 
select  >rs. 

Whenever  the  subscriber  desires  a  con- 
nection  with    a    suburban    circuit,  the 
operator  switches  his  circuit  up  to  the 
additional    switchboard,    by   pressing  down    key   6   of  the 
ten-thousand  row.     Connections  with  the  trunk-line  record 
table  are  effected  in  a  similar  manner,  by  pressing   down 
key  0. 

Between  ihe  operators'  positions  of  the  two  front  tables 
of  the  inquiry  station,  a  considerable  number  of  call  lamps 
are  seen  in  the  table  centre,  one  lamp  being  provided  for 
each  Exchange  selector,  which  is  lighted  in  case  the 
selector    does    not    immediately  find   a   %'acant   operator's 


post,  when  a  call  is  received.  The  calling  circuit  is  then 
switched  on  to  a  waiting  contact  and  assigned  automatically 
to  the  next  working  position  that  becomes  vacant. 

In  front  of  these  operators'  positions  there  is  placed 
transversely  to  the  row  of  tables  a  superintendents'  table, 
which,  apart  from  some  further  checking  devices,  is  fitted  with 
a  signal  lamp  and  jack  for  each  operator's  position.  Each 
time  a  call  arrives  at  the  Exchange  the  checking  lamp 
assigned  to  the  biny  operator's  position 
is  lighted,  to  be  extinguished  again  as 
soon  as  the  call  has  been  dealt  with. 
By  plugging  into  the  jacks  the  super- 
intendent, without  the  operator's  know- 
ledge, is  able  to  switch  herself  on  to 
each  operator's  position,  thus  accurately 
checking  the  service. 

Moreover,  there  has  been  provided, 
for  continually  superintending  the  whole 
of  the  service,  a  special  working  room, 
where  all  the  signals  of  the  various  groups 
of  apparatus  are  repeated.  There  are 
further  installed  there  recording  instru- 
ments, which  automatically  record  the 
current  consumption,  as  well  as  instru- 
ments allowing  the  number  of  connec- 
tions effected  and  simultaneously  existing 
in  the  various  groups  to  be  gauged, 
so  that  the  load  on  the  exchange 
may  be  checked  at  any  time.  Any 
trouble  is  signalled  and  recorded  auto- 
matically at  this  central  post,  while  checking  apparatus  enable 
the  whole  of  the  personnel  to  be  permanently  supervised. 

Two  accumulator  batteries,  charged  from  the  Post  Office 
power  house,  are  provided  for  supplying  current  to  the 
selectors,  and  for  the  central  feeding  of  the  exchange  and 
subscribers'  microphones.  The  single-phase  current  required 
for  calling  subscribers  is  supplied  by  four  converters  con- 
nected up  to  the  lighting  mains,  the  buzzer  currents  for  the 
"no-reply"  and  "busy"  signals  being  generated  by  four 
collector  buzzers  (fig.  G,  p.  914). 

In  fig.  7  (p.  914)  is  illustrated  the  main  distributor  installed 
in  a  special  room,  by  which  the  external  circuits  are  connected 
up  to  the  exchange  circuits.  In  the  centre  there  are  installed 
the  relay  frames  for  the  additional  switchboards,  the  back 
of  which  is  accessible  from  the  distributor  room,  as  seen 
on  the  right-hand  side  of  the   figure.     The  same  picture, 


Fig.  4.— Second  Group  Selectors  fob  Subscribers  1- 
Transmitters  (Hall  2). 


-10,000,  and  Figure 


like  fig.  3,  illustrates  in  a  striking  manner  what  an  enormous 
number  of  cables  and  individual  conductors  have  to  be  dealt 
with  and  arranged  in  a  straightforward  way  in  erecting  a 
large  telephone  exchange. 

The  semi-automatic  telephone  exchange  of  the  city  of 
Dresden  is  at  the  present  moment  the  largest  installation  of 
this  kind  in  existence,  10,000  subscribers'  circuits  being  so 
far  in  operation.  Another  exchange  is  shortly  to  be  installed 
in  the  suburb  of  Striesen. 
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Messrs,  Siemens  &  Halske,  to  whose  courtesy  we  are 
indebted  for  the  particulars  embodied  in  thin  article,  have 
installed  not  only  the  Dresden  exchange,  but  also  a  nnmber  of 

other  exchanges  of  a  similar  kind,  among  which  those  of 
Posen  and  Amsterdam  are  the  most  important.  Semi-auto- 
matic exchanges  are  being  installed  also  at  Liegnitz  and 
Leipzig. 


ELECTRICITY    FROM    PEAT. 


By    GEORGE    CLIFTON. 


The  possibilities  of  producing  electrical  energy  from  p?at 
through  the  medium  of  a  producer  plant  are  rapidly 
becoming  recognised  by  engineers  on  the  Continent,  although 
for  some  reason  the  idea  has  not  met  with  so  much  favour 


moreover,  is  in  b  state  of  combination  with  the  peat,  and  is 
given  off,  during  the  manufacture  of  obarcoal,  in  the  form 
of  mixed  gases  in  which  hydrogen  largely  predominates. 
The  process  mentioned  consists  of  desiccating  or  pulping  the 

peat  in  order  that   all    the  fibres  may   be  thoroughly  CT1 

and  broken.  It  is  evident  that  otherwise  these  fibres,  which 
are  actually  tubes,  would  hold  a  high  percentage  of  moisture, 
which  would  either  delay  the  air-drying  pro  sad  to 

a  false  appearance  of  dryness,  which  might  cense  an  attempt 

to  be  made  to  convert  the  peat  into  fuel  prematurely.  These 

fibres,  or  tubes,   if   not  destroyed,   hold    thi  rhicfa 

turns  to  steam  in  the  drying,  and  causes  the  blocks  of  fuel 
to  crack  and  disintegrate. 

Further,  unless  peat  is  air-dried— that  is  to  say,  if 
any  compressing  process  is  adopted  with  a  view  of 
eliminating  the  moisture — a  number  of  valuable  by-products 
are  also  removed.  These  comprise  sulphate  of  ammonia, 
methyl  alcohol,  acetic  acid,  pyridine  and  parallin  wax.  In 
addition  to  these  by-products,  the  peat,  when  treated  in  a 


Fig. 


-Dresden  Telephone  Exchange : 


Gaoup  Selectors,  and  Selectors 
(Hall  4).     (Sse  p.  912  ) 


for  Subscribers  with  several  Circiits 


in  this  country.  In  Ireland  and  parts  of  England  and 
Scotland  there  are  tens  of  thousands  of  acres  of  peat  bog  of 
which  no  use  is  made. 

Various  projects  have  been  mooted  from  time  to  time, 
but  little  has  actually  been  done  in  this  country  in  connec- 
tion with  the  utilisation  of  peat. 

In  Sweden,  on  the  other  hand,  a  large  number  of  peat-fuel 
plants  are  in  successful  operation.  The  power  is  obtained 
by  driving  generators  with  gas  engines  fed  from  suction 
producer  plauts. 

Practically  all  the  peat  fuel  obtained  at  present  is  air- 
dried,  as  this  process,  in  spite  of  the  element  of  uncertainty, 
appears  to  be  the  cheapest  and  most  practical.  It  has  been 
said  that  when  peat  is  properly  treated,  the  removal  of  the 
water  is  a  very  easy  matter,  and  the  more  water  there  is  in 
the  peat  the  easier  it  is  to  deal  with  the  substance,  and  to 
produce  a  hard  and  dense  fuel  which,  when  dried,  will  not 
contain  more  than  15  per  cent,  of  moisture.     This  moisture, 


by-product  recovery  plant,  yields  just  over  one-third  of  a 
ton  of  hard  black  charcoal  per  ton  treated. 

With  producers  working  with  peat  one  of  the  principal 
difficulties  lies  in  getting  rid  of  the  tar.  Experiments  have 
been  tried  in  the  direction  of  working  such  producers  inter- 
mittently, there  being  periods  of  blowing  during  which  the 
fuel  in  the  producer  was  raised  to  incandescence,  and  periods 
of  gas-making  during  which  the  tarry  by-products  were 
passed  through  the  glowing  mass  and  split  up  into  gas. 
The  resultant  combustible  mixture  has  too  high  a  calorific 
value,  some  330  b.th.x'.,  for  use  in  ordinary  gas  engines. 
It  would,  however,  appear  evident  that  the  proper  course  to 
pursue  would  be  to  extract  the  tar  and  other  by-products 
from  the  gas  by  passing  it  through  suitable  scrubbers  and 
cleaning  chambers  fitted  with  batHe  plates  before  allowing  it 
to  pass  to  the  engine. 

Recently  a  special  plant  was  erected  by  a  leading  firm 
of  engineers  to  work  with  peat  fuel.     The  results  obtained 
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have  been  perfectly  satisfactory,  and  during  a  six  hours' 
test  run  with  a  load  of  l>50  B.H.P.,  the  peat  consumption 
psr  li.n.p.-hour  averaged  2"55  lb.  It  must  be  noted  in  this 
connection  that  the  water  content  of  the  peat  used  was 
approximately  10  per  cent.  It  was  found,  however,  that 
the  plant  worked  as  well  with  sodden  as  with  dry  peat,  the 
only  difference  being  in  the  amount  of  fuel  used.  Peat 
was  successfully  used  which  had  a  water  content  as  high 
as  70  psr  cent. 

Coke  scrubbers  are  not  particularly  efficient  as  a  means 
of  removing  peat  tar  from  the  gas.  A  water  spray  of 
ample  size  is  much  more  reliable,  as  it  acts  as  a  cooler  as 
well  as  a  washing  agent.  The  plant  mentioned  above 
required  cleaning  at  first  at  least  once  a  week.  It  can 
now  be  run  for  treble  that  time  or  longer  if  necessary,  this 
being  due  to  an  increase  in  the  quantity  of  water  used  for 
washing.  As  some  guide  to  the  amount  required  for  the 
purpose  it  may  be  said  that  the  best  results  are  obtained 
when  between  C  and  8  gallons  per  n.H.p.-hour  are  used. 
The  tar  recovered  amounts  to  5  per  cent,  by  weight  of  the 
peat  consumed,  and  has  a  certain  market  value  which  varies 
according  to  its  quality  and  its  contents  of  pyroligneous  acid. 

With  such  results  as  those  outlined  above,  and  with 
the  examples  of  successful  working  given  abroad,  it  would 
appear  that  the  manufacture  of  air-dried  peat  fuel,  to  be 
used  for  the  generation  of  electrical  energy,  is  a  sound  busi- 
ness proposition,  and  one  which  should  commend  itself  to 
engineers,  especially  in  view  of  the  necessity  for  cutting 
down  production  costs  to  the  lowest  possible  point.  It  is 
really  a  matter  for  wonder  that  so  few  English  engineers, 
comparatively  speaking,  have  as  yet  given  any  serious 
attention  to  the  subject. 


contracts  allocated  by  the  city  must  have  amounted  to 
many  millions  of  shillings,  and  many  firms  have  not  even 
received  an  inquiry  from    the  municipal  authorities  in  the 


COMPETITION    IN    GERMANY. 


It  is  tolerably  well  known  that  the  largest  firms  in  Germany 
co-operate  with  each  other  occasionally  in  the  case  of  huge 
contracts  involving  an  expenditure  of,  perhaps,  hundreds 
of  thousands  of  pounds,  but  in  contracts  of  comparatively 
small  amounts  they  enter  into  keen  competition  with  one 
another  and  also  with  the  firms  of  lesser  importance,  which 
have  been  given  the  title  of  the  "  special  electrical  works." 
A  representative  of  one  of  the  latter  has  just  taken  the 
opportunity  of  attacking  the  policy  of  local  authorities, 
especially  the  city  of  Berlin,  and  the  installation  contractors, 
although  the  latter  have  hitherto  been  regarded  as  being 
in  the  same  position  as  the  special  firms.  The  special 
works  not  unnaturally  claim  to  be  efficient  in  the 
production  of  dynamos,  motors  and  apparatus,  but  it  is 
urged  on  their  behalf  that  the  State  authorities  and  the 
local  authorities  scarcely  do  anything  substantial  to  provide 
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work  for  them.  In  the  case  of  the  city  of  Berlin,  which 
now  owns  a  few  miles  of  tramwajs,  it  is  said  that 
special  works,  the  names  of  which  have  been  on  the  city's  list 
of  contractors  for  1 0  years,  have  only  received  orders  for  a 
few  hundred   shillings   during    that   period,   although  the 


Fig.  7.— Dresden  :   Main   Distributor,  and  Relay   Frame 
for  Additional  Switchboards.    (See  p.  912.) 

same  term  of  years.  What  is  the  explanation  ?  The 
representative  of  the  special  works  concerned  states  that 
the  reason  lies  in  the  education  of  the  officials  employed  by 
the  authorities.  These  officials,  it  is  declared,  have  fre- 
quently been  obtained  from  the  offices  of  thei  largest 
firms ;  they  are  familiar  with  the  latter's  plant  and 
materials,  and  their  former  relations  with  the  firms  are 
maintained  and  cultivated.  If,  however,  the  higher  municipal 
officials  were  to  occupy  themselves  closely  with  the  question 
and  inquire  into  the  methods  according  to  which  orders  are 
placed,  it  is  considered  that  a  change  might  take  place.  But 
as  long  as  the  State  and  the  municipal  authorities  do  not 
follow  the  principle  of  awarding  a  definite 
percentage  of  orders  to  the  special  works, 
the  subordinate  officials  will  continue 
the  more  convenient  policy  of  ordering 
everything  possible  from  the  largest 
firms.  It  is  scarcely  necessary  to  say 
that  the  Association  of  Special  Electrical 
Works  has  never  proceeded  so  far  as  to 
suggest  for  its  constituents  as  a  body 
the  allocation  of  orders  in  the  way  pro- 
posed by  one  of  its  members  in  bis- 
individual  capacity,  and  it  is  doubtful 
whether  the  Association  would  consider 
it  advisable  to  put  forward  what  would 
appear  to  be  a  demand  impossible  of 
fulfilment. 

The  installation  contractors,  who  have 
hitherto  been  considered  to  be  affected 
by  the  competition  of  the  largest 
firms  in  installation  work  to  the  same 
extent  as  the  special  works  in  the 
manufacturing  branches,  are  stated  by  the  represen- 
tative of  the  special  works  in  question  to  be  also  partly 
responsible  for  the  special  works  being  pushed  into  the 
background.  Why  ?  The  answer  given  is  that  the  con- 
tractors preferably  purchase  motors  and  apparatus  in  the 
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warehouses  of  the  largest  linns,  because  tliey  are  granted 
long-term  credits,  whilst  at  the  same  time  the  prejudice 
occasionally  shown  by  the  public  against  manufacinn 
other  than  those  of  the  largest  linns  1ms  created  the  idea 
among  contractors  that  they  will  obtain  more  favourable 
prices  and  more  easily  conclude  business  if  they  are  culled 
upon  to  procure  machines  and  apparatus  from  the  largest 
firms.  In  this  way  it  is  considered  that  many  installation 
contractors  are  merely  agents  Of  the  largest  firms  ;  yet  the 
latter  attach  great  value  to  the  promotion  of  their  own 
installation  departments,  and  thus  compete  with  the 
ordinary  contractors,  whereas  the  special  works,  it  is  said, 
do  not  engage  in  the  installation  business.  It  is  therefore 
contended  that  unless  the  contractors  do  more  to  support 
the  special  works,  they  will  discover  the  lasting  mistake 
they  have  made  when  the  special  works  have  ceased  to 
exist.  The  latter,  however,  possess  a  large  amount  of 
vitality,  and  are  very  remote  from  the  stage  of  being  sup- 
planted by  the  big  firms.  Not  only  so,  but  their  position 
should  become  stronger  with  a  continuance  of  the  work  of 
organisation  and  enlightenment  which  was  commenced 
some  time  ago  under  the  auspices  of  their  own  particular 
Association. 


NOTES. 

(Co)itinued  from  page  910.) 

Is     Aluminium     Diamagnetic  ?  —  A    correspondent 

recently  asked  if  we  could  tell  him  whether  aluminium  was 
diamagnetic  or  not  ;  much  to  our  surprise,  after  a  prolonged 
search,  we  have  not  been  able  to  find  any  reference  to  the  matter 
in  any  of  the  standard  works  that  we  have  consulted.  The  magnetic 
properties  of  alloys  containing  aluminium  have  been  investigated, 
and  we  have  no  doubt  that  those  of  the  pure  metal  have  also  been 
examined — perhaps  one  of  our  readers  will  favour  us  with  a 
reference  covering  the  point. 

Electricity    Supply    Rifle   League. — An  interesting 

shooting  match  took  place  on  the  range  of  the  Central  Electric 
Rifle  Club  at  St.  John's  Wood,  on  Saturday  last,  between  teams 
representing  the  above  League  and  the  North-West  Middlesex 
League.  A  match  last  year,  on  the  Alperon  range,  resulted  in  a 
win  for  rhe  Middlesex  men  by  25  points,  and  the  Electricians 
hoped  to  reverse  this  result,  but  failed,  being  defeated  by  16  points. 
The  scores  were  as  follows  : — 

JV.W.  Middlesex  Leayue.  Electricians. 

Wheatland 100      Mathews  (Hackney)  ...     99 

Iggulden     99      Harlow  (City  Co.) 98 

Watts  99       Cope  (Central)        97 

Busby  98       Foster  (Shoreditcb)  ...     97 

Gobby  97       Beaton  (St.  James's)  ...     96 

Knight        97       H.  Pearman  (Westminster)    96 

Calcott         96      Horley  (do.)       ...     95 

Ohinn  96      Hocking  (St.  James's)       ...     95 

Cowan  96      Harrison  (Shoreditch)      ...     95 

Churms        94       Hilling  (Hackney) 94 

Ingram        9J,       Mugford  (Brompton)        ...     93 

Sussex  94       Beale  (do.) 89 

1,160  1,144 

New  School  and  Institute  at  Woking:  Apparatus 

Needed. — A  further  development  in  the  provision  of  secondary 
and  technical  education  has  been  made  in  Surrey  by  the  erection 
of  a  Seondary  School  for  Boys  and  Technical  Institute  at  Woking. 
This  school  has  been  provided  by  the  Surrey  County  Council  and 
the  Woking  Urban  District  Council  at  a  coat  of  approximately 
£30,000,  including  the  site  and  equipment.  The  secondary  school 
provides  accommodation  for  200  boys,  and  in  the  arrangement  of 
the  curriculum  special  regard  will  be  piid  to  the  industrial 
requirements  of  the  district,  while  provision  will  also  be  made  for 
the  preparation  of  boys  for  the  Universities  and  for  professional 
and  business  life.  The  buildings  comprise  an  assembly  hall, 
separate  groups  of  class  rooms  for  the  Secondary  School  and  Tech- 
nical Institute  respectively,  together  with  physical  and  chemical 
laboratories,  art  rooms,  workshops  for  electrical  work,  wood  and 
metal  work,  plumbing,  i:c.  Evening  classes  will  be  organised  at 
the  Technical  Institute  at  which  advanced  instruction  in  technical, 
oommercial,  art  and  domestic  subjects  will  be  given.  The  building 
will  be  ready  for  occupation  in  the  autumn  term,  1914,  and  from 
a  personal  inspection,  under  the  guidance  of  Mr.  Patrick  White, 
C.C  ,  ohairman  of  the  Woking  Education  Committee,  and  Mr.  Ivor 
Moore,  chairman  of  the  Higher  Elucation  Committee,  we  can 
state  that  it  seems  in  all  wayB  well  adapted  for  the  purps1. 

The  opening  ceremony  will 'be  performed  on  Wednesday,  June 
15th,  by  Lord  Moulton,  a  Judge  of  great  distinction  upon  the 
Bench  whose  interest  in  numerous  caies,  when  be  was  practising 
at  the  Bar,  brought  him  intimately  into  touch  with  those 
connected  with  electrical  affairs. 

We  commend  this  new  Institute  to  the  attention  of  British 
manufacturers.  The  need  for  eleotrical  and  engineering  equipment 
affords  our  firms  an  opportunity  not  only  for  rendering  valuable 


assistance   to    a    very   d Wiring   obJMtt   nut.   for    farm 

youngcir  generation  irffch  theii  names  mi 

up  tO  dfttC    linn     knOWl    tin:    advantage    (if     having    h 

advertisement  la  ■  public  institution   irhars  it.  will  \>>-  i>r 

under    tin-    UOtloC    "I    ■   OOntinOOUl   stream    Of    young    and    linpres- 

slonable  mindtf,    Wove  glad  to  remember  the  gr  with 

which  British  firms  responded  ti  the  invitation  published  in 
these  pages  to   ansist  the    Hong  Kong  I'niver  ity,  and  as  we  hhall 

■how  in  our  next  issue,  the  paat  year  has  been  occupied  in  unpacking 
hundreds  of  oases  of  British  goods  which  will  permanently  adver- 
tise those  firms  and  their  wares  in  the-  I  ar  I 

The  appeal  from  Woking  is  somewhat  different  in  char.v 
ita  requirements  are  comparatively  small.  Its  t;tal  needs  could 
be  very  readily  met  by  a  few  well-disputed  firim  each  doing  a 
little.  Wo  understand  that  the  equipment  required  is  as  n 
and  offers  and  other  communications  relating  to  the  matter  chould 
be  addressed  to  the  Editors,  Electrical  KbvXBW,  I,  Ludgate 
Hill,  E.C.  :- 

Wireless  apparatus— A.C  and  D.O. 

Apparatus  for  electricity  and  magnetism  (frictional  and  voltaic 
electricity  and  magnetism)  for  the  Physics  Laboratory. 

One  4-B.H.r.  electric  motor  (single-phase,  100  periods,  200  volte). 

One  each  6-in.  and  4J-in.  centre  sliding,  surfacing  and  screw- 
cutting  lathes. 

One  pillar  type  drilling  machine  (up  to  J  in.  hole). 

One  8-in.  stroke  pillar  shaping  machine. 

One  Miller's  Falls  type  power  hack  saw. 

One  emery  grinder. 

One  30-in.  x  30-in.  marking-off  table. 

Institution    and  Lecture    Notes. — Association   of 

Teachers  in  Technical  Institutions. — To-morrow  the  annual 
conference  of  the  Association  is  to  be  opened  at  Liverpool,  and  ft 
will  continue  in  session  until  next  Wednesday.  The  meetings  will 
be  held  at  the  Central  Municipal  Technical  School,  under  the 
a-gis  of  the  Education  Committee  of  the  Corporation.  The  pro- 
gramme, which  is  obtainable  from  Mr.  T.  J.  Roberts,  Technical 
School,  Byrom  Street,  Liverpool,  gives  much  interesting  informa- 
tion regarding  the  Association  and  its  work,  as  well  as  about  the 
commercial  position  and  the  progress  of  technical  education  in 
West  Lancashire  and  Cheshire. 

Institution  of  Electrical  Engineers. — At  the  annual 
general  meeting  of  the  Yorkshire  Local  Section,  on  May  20th, 
in  addition  to  the  Members  of  Committee  whose  election  wan 
announced  in  our  last  issue,  Mr.  E.  A.  Barker  was  elected. 

Illuminating  Engineering  Society. — Oa  Thursday  last 
week  Mr.  A.  P.  Trotter  read  a  paper  on  the  nomenclature  and 
definition  of  photometric  magnitudes  an!  units,  in  which  he  dis- 
cussed certain  definitions  submitted  to  the  Illuminating  Engineerir  g 
Society  of  New  York  by  a  sub-committee  in  1912.  Whilst  admit- 
ting the  scientific  accuracy  of  the  report  in  question,  Mr.  Trotter 
criticised  the  terminology  and  the  choice  of  units,  which  he  con- 
sidered by  no  means  simple  or  comprehensible  to  the  inexpert. 
For  the  fundamental  unit  he  preferred  the  "candle,''  without 
any  reference  to  flux  density  or  solid  angles.  For  the  unit  of 
illuminat.on  he  favoured  the  foot-candle,  and  he  pointed 
out  the  importance  of  "surface  brightness"  as  a  definite 
quantity,  whereas  the  definitions  recognised  only  the  brightness 
of  a  source  of  light.  In  the  author's  opinion  mean  horizontal 
candle-power  was  the  natural  term  to  be  used  by  manufacturers 
in  testing  and  marking  lamps,  but  he  made  an  exception  in  the 
case  of  arc  lamps,  where  the  choice  lay  between  spherical  and  ht mi- 
spherical  measurement. 

Regarding  symbols,  Mr.  Trotter  remarked  that  general  ruleB  in 
symbology  always  failed  as  soon  as  they  were  propounded,  and 
compared  current  practice  with  the  proposals  of  the  I. E.C.  and 
other  authorities. 

Manchester  Steam  Usees'  Association. — The  annual  report 
of  the  Committee  of  Management  for  the  past  year  states  that  the 
membership  was  2,138,  and  that  10,079  boilers  were  under  inspec- 
tion in  1913;  the  revenue  was  £20,994,  the  net  balance  to  crtdit 
being  £1,461.  The  reserve  fund  now  stands  at  £46,527.  No 
boiler  under  the  Association's  care  burst  during  the  year,  and.  after 
59  years,  no  life  has  yet  been  lost  from  the  explosion  of  any  boiler 
which  the  Association  has  inspected  and  guaranteed  as  safe. 

Royal  Society.— On  Thursday  last  week  the  Hon.  R  J.  Strutt 
read  a  paper  on  "Luminous  Vapours  Distilled  from  the  Arc" 
Dr.  G.  W.  C.  Kaye  and  Mr.  W.  F.  Higgins  read  a  p»per  on  "  The 
Emission  of  Electricity  from  various  Substances  at  High  Tempera- 
tures." 

Association  of  Mining  Electrical  Engineers. — A  joint 
excursion  was  made  on  Saturday  last  to  Grassmoor  Collieries  by 
members  of  the  Notts,  and  Derbyshire  Branch  of  the  Association 
of  Mining  Electrical  Engineers  and  the  Midland  Branch  of  the 
National  Association  of  Colliery  Managers.  The  visit  had  been 
arranged  principally  to  make  an  inspection  of  a  large  electric 
generating  plant  driven  by  gas  engines  operated  from  the  by- 
product coke  ovens,  and  also  an  electric  safety  lamp  charging  and 
cleaning  station. 

Fatality. — A  correspondent  states  that  Percy  Llewelyn, 
aged  eight  years,  was  playing  in  the  timber  yard  at  Bridgend  on 
the  23rd  inst..  and  playfully  took  hold  of  a  wire  on  which  to  hang 
and  swing.  The  wire  was  a  live  one  from  an  electric  station,  and 
the  boy  exclaimed  "Oh  '  "  and  died  immediately. 

Tramway    Congress. — The   annual    congress    of    the 

Tramways  and  Light  Railways  Association  is  to  be  held  at 
Xcwcastle-on-Tyue  on  July  16th  and  17th.  Headquarters,  Central 
Stati  -n  Hotel. 
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Inspection  of  Electrical  Installations. — Proposals 
await  the  final  sanction  of  the  Montreal  City  Council  for  the 
appointment  of  an  electrical  inspector  with  wide  power  over  the 
existing  and  future  electrical  installations  in  the  city.  In  the 
regulations  concerning  his  duties,  as  drawn  up  by  the  City 
Solicitor,  it  is  stated  that  all  installations  and  alterations  to 
installations  are  to  be  inspected  and  approved  by  him  before  being 
put  into  use.  The  inspector  is  to  be  the  final  authority  as  to  the 
way  in  which  the  work  has  been  carried  out,  and  his  instructions 
are  in  every  case  to  be  obeyed.  An  elaborate  system  of  fees  to  be 
charged  is  given,  the  minimum  being  50  cents  (2s.  Id.)  for  an 
installation  of  five  lights,  and  for  any  motor  SI  (Is.  2d.),  an 
electric  sign  Si  (4s.  2d),  with  increases  for  extra  points.  The 
penalty  for  non-compliance  with  the  rules  and  regulations  is  a  fine 
of  S50  (£10),  or  imprisonment  for  one  month.  We  often  think 
that  matters,  as  regards  inspection  formalities,  are  bad  here  ;  after 
reading  these  rules,  we  can  only  be  thankful  that  we  do  not  live  in 
Montreal 

Appointments  Vacant. —  Lecturer  in  the  Department 
of  Mechanical  and  Electrical  Engineering  in  the  Municipal 
Technical  Institute,  Belfast  (ClKO):  lineman  (overhead),  for 
Oldham  Corporation  Tramways.  Particulars  are  given  in  our 
advertisement  pages  to-day. 

The  Melbourne  Age  for  April  Kith  stated  that  owing  to  the 
expansion  of  business  in  the  electrical  branch  of  the  Postal 
Department,  it  had  been  determined  to  appoint  an  assistant  to  the 
chief  electrical  engineer  for  Victoria.  Applications  were  invited 
from  persons  competent  to  fill  the  position.  The  salary  was  to 
range  from  £528  to  £ti00  per  annum.  Persons  outside,  as  well  as 
inside  the  service,  were  eligible. 

Germ  in  Enterprise. — It  is  reported  that  an  informa- 
tion bureau  has  been  organised  in  Hamburg,  for  the  purpose  of 
providing  expert  information  on  technical  subjects  of  all  kinds, 
free  of  cost,  with  a  view  to  the  advancement  of  the  German  manu- 
facturing industry.  At  the  "German  Expert  Office"  a  number  of 
technical  experts,  who  are  also  accomplished  linguists,  are 
employed,  and  catalogues,  records  of  works  carried  out,  particulars 
of  new  inventions,  cVc,  are  stored  there.  The  scope  of  the  bureau 
appears  to  be  very  wide,  and  it  will  no  doubt  be  of  great  assistance 
to  German  industry.  A  similar  office  in  this  country,  which  might 
be  attached  to  the  Commercial  Intelligence  Department  of  the 
Board  of  Trade,  would  be  no  less  effective  in  promoting  the 
welfare  of  British  industry. 

Educational    Notes, — London    University. —  Prof. 

E.  G.Coker,  M.Inst.C.E.,  has  been  appointed  as  from  September  1st 
to  the  University  Chair  of  Civil  and  Mechanical  Engineering, 
tenable  at  University  College.  He  is  President  of  the  Engineering 
Section  of  the  British  Association  this  year. 

Royal  Institution  of  Great  Britain.— Prof.  Silvanus  P. 
Thompson,  F.R.S.,  will,  at  3  o'clock  on  Thursday,  June  4th,  begin 
a  course  of  two  lectures  on  ''  Faraday  and  the  Foundations  of 
Electrical  Engineering,"  Particulars  are  given  in  our  advertisement 
pages. 

On>  Friday  last  Sir  J.  J.  Thomson  formally  opened  the  new 
Science  Laboratories  of  King's  College  School,  Wimbledon. 

Smoke  Abatement. — At  the  first  meeting  of  the  Smoke 
Abatement  Committee,  Mr.  J.  Hurst  stated  that  the  Coal  Smoke 
Abatement  Society  had  established  a  scheme  for  training  stokers. 
The  Society  reported  on  the  average  about  1,360  smoke  nuisances 
each  year,  as  the  result  of  one  inspector  s  observations.  He  thought 
that  the  L.G.B.  should  deal  with  smoke  abatement,  and  should  be 
given  power  to  enter  premises.  West  Ham  was  deacribed  as  very 
bad,  whilst  Hampstead  and  Lewisham  were  free  from  black  smoke. 

Trans-Atlantic  Wireless  Telegraphy.— On  Wednesday 

last  week  the  completion  of  the  wireless  station  at  Cefndu,  near 
Carnarvon,  was  celebrated  by  a  banquet  to  Mr.  Marconi.  The 
station  will  be  opened  in  a  few  weeks  for  direct  wireless  communi- 
cation with  the  station  at  New  Jersey,  near  New  York,  D  S.A.. 


OUR    PERSONAL    COLUMN. 

Ihe  Editor*  int-ite  electrical  engineers,  whether  connected,  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — At  the  Hove  electricity 
works,  on  May  23rd,  Mr.  C.  Bottom  ley  Smith,  MI.E.E,  the 
chief  engineer,  was  presented  with  an  illuminated  address,  together 
with  a  gold  chronograph  and  sovereign- case,  by  the  staff  of  the 
Hove  Electric  Lighting  Co.,  Ltd.,  on  the  occasion  of  the  transfer 
of  the  electricity  undertaking  from  the  company  to  the  Hove 
Corporation,  as  a  token  of  the  respect  and  esteem  in  which  they 
have  held  him  during  the  whole  period  of  21  years  of  the  com- 
pass tenure. 

Prior  to  his  leaving  to  take  up  the  duties  of  assistant  mains 
superintendent  at  Ynker  Station  under  the  Clyde  Valley  Electric 
Power  Co  ,  MR.  A.  D.  Cook,  who  acted  in  a  similar  oapacity  for 
the  Aberdeen  Corporation,  was  entertained  to  dinner  in  the  Station 
herdeen.  and  presented  with  a  gold  albert  from  the 
Btaff.      In   the  absence   of   Mr.  Bell,  city  electrical  engineer,  Mr. 


McKay,  mains  superintendent,  presided,  and,  in  presenting  the  gift 
expressed  the  sentiments  of  those  present  when  he  indicated  their 
regret  at  Mr.  Cook's  leaving,  and  wished  him  every  success  in  his 
new  post.     Mr.  Cook  suitably  replied. 

Mr.  Bernard  Mintz  has  been  appointed  assistant  to  Mr.  H.  L. 
Elward,  the  enginoer-in-charge  of  consumers'  connections  under 
the  Dublin  Corporation  electricity  department. 

Mr.  K.  W.  ROWLAND  Hill,  who  has  been  appointed  engineer  and 
manager  for  the  Colne  Valley  Electric  Supply  Co,  Ltd  ,  will  be 
pleased  to  receive  manufacturers'  catalogues,  La. 

Tramway  Officials. — -The  Glasgow  TO.,  it  is  proposed, 

are  to  be  represented  at  the  eighteenth  Annual  Conference  of  the 
International  Union  of  Tramways  and  Light  Railways,  to  be  held 
at  Buda-Pesth  in  August,  by  Mr.  James  Dalrymple,  the  tramways 
manager  ;  Mr.  John  Lindsay,  town  clerk  ;  and  two  members  of 
the  Tramways  Committee  to  be  afterwards  chosen. 

Mr.  Harold  Pugh,  on  vacating  the  position  of  chief  inspector 
under  the  Kidderminster  Tramways  Co.  to  take  up  the  post  of 
traffic  inspector  at  Sheerness,  was  presented  with  a  Gladstone  bag 
ml  wulkiag  stick. 

General.  -  The  Tramways  and  Electricity  Committee  of 
Leicester  T.C.  has  recommended  the  payment  of  an  honorarium  of 
£500  to  the  borough  surveyor  in  respect  of  special  services  ren- 
dered in  connection  with  the  tramways. 

Owing  to  ill-health,  Alderman  C.  F.  Bennett  has  resigned 
the  position  of  chairman  of  the  Sheffield  Corporation  Electrio 
Supply  Committee.  Councillor  T.  G.  Evans  has  been  appointed 
to  succeed  him. 

Obituary. — Sir   Joseph   Wilson    Swan. — We   deeply 

regret  to  learn  that  Sir  J.  W.  Swan,  F.R.S  ,  died  on  Wednesday  at 
his  residence,  Warlingham,  Surrey,  in  his  86th  yoar.  An  aocount 
of  the  cslebrated  inventor's  life  and  work  appeared  in  the  Elec- 
trical Review  of  November  24th,  1904,  and  the  most  recent 
photograph  obtainable  of  him  was  published  in  the  Review  for 
November  7th  last  year,  on  the  occasion  of  his  85th  birthday. 

'One  Who  Knew  Him"  writes: — On  October  3lst,  1828,  at 
Sunderland,  was  born  Joseph  Wilson  Swan,  son  of  John  Swan  and 
Isabella  Cameron.  On  May  27th,  at  Warlingham,  Surrey,  in  the 
eighty-sixth  year  of  his  age,  he  passed  away.  Few  men  have 
done  so  much  in  so,  comparatively  speaking,  brief  a  period.  Few 
have  died  leaving  the  world  so  muoh  in  their  debt ;  few  have  bad 
their  greatness  recognised  so  appreciatively  during  their  lifetime. 
His  discoveries  added  greatly  to  the  wealth  and  comfort  of 
Humanity,  and  it  is  pleasant  to  feel  that  whilst  he  lived  the  world 
was  not  grudging  of  praise  and  thank  j  for  the  labours  he  wrought. 

To  most  he  will  be  familiar  as  a  tall  and  somewhat  austere- 
looking  old  gentleman,  with  a  kindly  voice  acd  a  gentle  manner. 
His  appearance  led  one  at  first  sight  to  expect  brusqueness,  even 
severity.  But  a  moment's  conversation  and  one  knew  one  was  in 
the  presence  of  one  who  tempered  the  mildest  of  justice  with  the 
utmost  of  mercy.  He  would  overlook  a  fault  in  anyone  but  him- 
self ;  he  would  never  give  another  a  task  could  he  help  it,  but  wonld 
always  carry  out  the  work  himself  if  circumstances  permitted. 
In  his  case,  at  any  rate,  it  is  not  "  De  mortuis  nil  nisi  bonum," 
but  it  is  that  there  lives  no  one,  has  lived  no  one,  who  could  say 
an  unkind  word,  or  think  an  unkind  thought  against  the  white- 
haired  old  man  who.  in  spite  of  his  knighthood,  was  always  known 
in  their  hearts,  by  those  who  loved  him  best,  as  "Old  Dr.  Swan." 

He  was  not  the  product  of  an  educational  system.  He  had  but 
little  of  what  is  termed  "  schooling,"  but  what  he  had  he  learned 
thoroughly,  and  he  added  to  the  things  that  were  taught  him  tt 
school,  all  that  he  could  read  in  books.  An  elementary  woik  on 
chemistry  which  fell  by  chance  into  his  hands  was  largely  instru- 
mental in  shaping  his  career.  He  studied  book  after  book  on  the 
subject,  which  fascinated  him.  and  at  length  he  succeeded  in 
getting  apprenticed  to  a  firm  of  manufacturing  chemists.  Shortly 
after  he  made  the  acquaintance  of  John  Mawson.  a  chemist,  aid 
he  entered  into  partnership,  and  before  long  made  John  Mawson 
his  brother-in-law.  The  two  built  up  a  successful  business  at 
Newcastle,  and  as  soon  as  his  hard  work  left  him  leisure  to  do  so, 
young  Swan  studied  photography,  which  was  then  truly  in  its 
infancy,  went  closely  into  the  work  of  Daguerre  and  Fox-Talbot, 
and  eventually  invented  the  autotype  or  carbon  process  of  photo- 
graphy, and  finally  gave  to  the  world  the  modern  dry  plate,  whioh 
enabled  the  science  to  progress  at  a  hitherto  unimagined  rate. 

But  it  is  in  connection  with  the  incandescent  electric  lamp  that 
the  dead  scientist  was  best  known.  There  is  but  little  record  of 
the  early  experiments  he  carried  out,  but  it  is  known  that  the 
germ  of  the  idea  which  was  to  grow  into  so  great  a  reality  was 
placed  in  his  mind  at  a  lecture  given  by  Mr.  E.  Staite  on  electri- 
city, at  which  the  lecturer,  amongst  other  demonstrations, 
heated  to  whiteness  a  wire  of  an  alloy  of  iridium  and  platinum  by 
means  of  an  electric  current.  "  If  this  could  be  done  in  the  open 
air,  why  could  not  it  be  done  in  a  glass  bulb  so  as  not  to  damage 
anything  which  came  in  contact  with  it  '  "  And  so  the  years  of 
experiment  began,  first  with  wire,  then  with  paper  slips— with 
which,  by  the  way,  some  fairly  serviceable  lamps  were  made — 
and  then  with  parchmentised  cotton  threads.  The  question  of 
obtaining  a  sufficient  vacuum  in  the  containing  bulb  delayed  the 
introduction  of  the  lamp  on  a  commercial  scale  for  some  time,  bat 
at  length  the  difficulties  in  this  connection  were  fairly  well  over- 
come, and  the  first  lamps,  with  cotton  thread  filaments,  were  put 
on  the  market.  Almost  directly  after  Mr.  Swan  devised  and 
patented  the  making  of  filaments  by  a  process  of  squirting  nitro- 
cellulose through  glass  jets  into  a  bowl  of  some  coagulating 
liquid. 
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In  tho  earlier  lampn  «omo  trouble  wuh  experienced,  M  In  the 
early  dayH  of  the  nintalfilami'iit  lamp,  by  tho  vacuum  becoming 
impaired  by  ooclmled  kiihoh,   and   I  Inn  trouble     wan  trot  over   by  at 

[ngenloui  method  of  beating  both  the  EUament  and  the  oontaii 

bulb  during  the  procenc  of  exhaust  ing.      Ilillieiiltii  h  were   alio 
perienood  in  connection  with   the   mounting  of  the  filamentB,  and 
particularly  in  attaching   them  to   the  leading-in  wires. 

Amongut  other  inventionw  of  Sir  JoHeph  Swan  may  be  men- 
tioned that  of  tho  cellular  lead  plato  for  btorage  batteries  and  a 
uneful  miner's  safety  lamp,  in  which  an  incnndeHoent  Swan  lamp 
was  used  in  conjunction  with  a  small  accumulator.  lie  aluo  did 
much  bo  improve  the  half-tone  process  of  photography. 

In  IK'.il  he  was  elected  a  Fellow  of  the  Itoyal  Society,  and  he  was 
President  of  the  Institution  of  Electrical  Engineers  lor  1898-9. 
He  was  also  an  Honorary  Member  of  that  body.  In  1 1100  and  1901 
he  was  President  of  tho  Society  of  Chemical  Industry,  and  for 
hie  services  to  science  he  was  knighted  in  l'JOl.  He  received  the 
honorary  degrees  of  M.A.  and  D  Sc.  of  Durham  University,  and 
held  the  Hughes  Medal  for  Scientific  Discoveries,  He  also  received 
the  Medal  of  the  Society  of  Chemical  Industry,  and  was  a  Chevalier 
of  the  Legion  of  Honour. 

The  world,  it  is  true,  is  greatly  the  poorer  by  his  death,  but  it  is 
nevertheless  true  that  it  is  greatly  the  richer  by  his  life,  and  that 
is  as  fine  an  epitaph  as  can  be  written. 

Mn.  Alikki>  It.  Si i, la R. — We  learn  with  deep  regret  that 
news  has  been  received  by  cable  of  the  death  on  May  20th, 
at  Peking,  of  Mr.  Alfred  R.  Sillar,  brother  of  Mr.  A.  M. 
Sillar,  the  well-known  consulting  engineer  of  Westminster.  Mr. 
Alfred  It.  Sillar  was,  in  his  early  days,  with  the  Electrical 
Engineering  Corporation  and  Messrs.  J.  G.  Statter  &  Cj.,  and 
afterwards  with  Messrs.  Siemens  Bros.,  for  whom  he  had  charge  of 
the  town  lighting  system  at  Colchester.  He  was  appointed 
borough  electrical  engineer  for  C>lchester  in  1900,  and  he  held 
that  position,  supervising  the  construction  and  equipment  of  the 
tramways  until  I!)  11  In  that  year  he  was  appointed  chief 
engineer  to  the  Chinese  Chartered  Electric  Cj.,  at  Peking,  and  he 
has  be»n  in  charge  of  the  lighting  there  during  the  very 
troublous  times  of  the  Revolution,  and  of  the  subsequent  rapid 
extensions  due  to  the  opening  of  the  forbidden  city.  The  deceased 
gentleman  was  expected  in  England  this  summer  to  arrange  for 
extensions  of  the  plant,  but  recent  news  showed  that  the  present 
Government  was  cancelling  the  concession  of  the  company  (a 
purely  Chinese  one),  and  arranging  to  give  it  to  a  French  com- 
pany. This  action  of  the  Government  led  to  indignation  meetings 
of  shareholders,  but  what  has  happened  between  then  and  May 
20th,  the  date  of  Mr,  Sillar's  death,  is  unknown  in  this  country. 
Our  readers  will  rem^mbsr  several  interesting  artioles  which  have 
appeared  in  the  ELBCTRrcAi,  Review  during  the  last  few  years 
from  the  pen  of  Mr.  Sillar  on  the  subjeot  of  British  electrical 
trade  in  China. 


NEW    COMPANIES    REGISTERED. 


London   Association   for  the  Protection  of  Trade,  Ltd. 

(135,754).— The  London  Association  for  tho  Protection  of  Trade,  which  was 
established  in  1812,  resolved  at  its  seventy-first  annual  meeting  that  it  was 
advisable  to  incorporate  the  Association  as  a  company  limited  by  guarantee, 
each  member  of  the  company  being  made  liable  for  Is.  in  the  event  of  winding 
up.  The  Association  was  duly  incorporated,  pursuant  to  such  resolution,  on 
May  12th.  The  preamhie  to  the  "  Rules  "  states  that,  in  order  to  counteract 
M  the  numerous  frauds,  deceptions  and  thefts  to  which  the  traders  of  the 
Metropilis  had  long  been  exposed,  and  the  very  great  increase  of  those  mil- 
praotices,"  the  Association  was  formed  in  1812,  its  objects  being  [inter  alia  to 
aid  in  preventing  such  fraud  and  deception,  to  furnish  status  information,  to 
legally  assiBt  members  who  had  been  swindled,  to  oollect  debt-*,  &c.  "To  a:d 
in  these  obiect*.  it  is  required  that  every  member  will,  immediately  after  the 
attempt  or  perpetration  upon  him  of  any  fraud,  theft  or  deception,  report  to 
the  Secretary  the  particulars  of  the  offence,  with  the  known  or  supposed  name 
and  address  of  the  offender,  and  a  description  of  his  or  her  person."  The 
present  managers  are  40  in  number,  comprising  representatives  of  12  firms  in 
London  and  28  in  the  West  of  England  (mostly  Exeter  and  Plymouth).  Among 
the  managers  are :— H.  Faraday  (Faraday  &  8on),  146150,  Wardour  Street.  W., 
electrioal  fittings  merohant;  A  Moore  (F.  Braby  &  Co.,  Ltd.),  352  368,  Euston 
Road,  N.W.,  engineer;  J.  T.  Osier  (F.  &  O.  Osier,  Ltid.),  100,  Oxford  8treet, 
W.,  electrio  light  fittings  and  china  merchant,  <4c. ;  T.  L.  Harding  (T.  L, 
Harding  &  Sons),  Torquay,  wholesale  ironmonger ;  T.  Bradley  Rowe  (Rown, 
Bros.  &  Co.,  Ltd  ),  Exeter,  lead,  glass  and  oil  merohant:  J.  Row  (Wippell 
Bros.  &  Row),  jExeter,  furnishing  ironmonger  ;  J.  F.  Winnicott,  J.P  ,  C.C. 
(Winnicott  Bros.),  Plymouth,  hardwire  dealer.  The  registered  office  is  at 
66,  Berners  Street,  W. 

Electric  Floor  Machine  Co.,  Ltd.  (135,862).— This  company 

was  registered  on  May  18tb,  with  a  capital  of  £3,000  in  £1  shares  (1,000  pre- 
ference), to  oarry  on  business  as  manufacturers  and  prodnoers  of  rotary  or 
other  floor  surfacing,  planing,  scrubbing  and  polishing  machines,  to  enter 
into  contracts  for  the  surfacing,  planing,  sorubbing  and  polishing  of  wooden 
floors,  stonework  and  surfaces,  &o. ;  to  acquire  the  undertaking,  goodwill, 
assets  and  oontracts  of  H.  R.  Wilson,  of  118,  City  Road.  E.G.  The  subscribers 
(with  one  share  each)  are  :— H.  R.  Wilson,  118,  City  Road,  E.C.,  electrician 
and  engineer;  R.  Bence-Jones,  D.L.,  J. P.,  4,  Cliveden  Place,  Eaton  Square, 
8.W.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  four  ;  the  first  are  H.  R.  Wilson  and  R.  Bence-Jones,  D.L., 
J.P.  (chairman),  both  permanent ;  W.  8ymons  is  first  secretary  ;  qualification 
of  permanent  directors,  600  shares ;  of  ordinary  direotors,  300  shares ;  remune- 
ration of  H.  R  Wilson  and  R.  Benoe-Jones,  as  joint  managers,  £5  per  week 
in  addition  to  directors'  fees.    Registered  offloe,  86,  Hatton  Garden,  E.C. 

Photo-Telegraph    and    Cable    Co.,   Ltd.    (185,976>— This 

company  was  registered  on  May  22nd.  with  a  capital  of  £5,000  in  4,500  pre- 
ference shares  of  £1  each  and  10,000  deferred  shares  of  Is.  each,  to  adopt 
agreements  (1)  with  T.  T.  Baker,  (2i  with  Otto  Fulton,  (3)  with  the  Directors' 
Registry,  Ltd.,  Otto  Fulton,  T.  T.  Baker,  H.  J.  de  la  Condamine  and  the 
Pictorial  Telegraph  Syndicate,  Ltd.,  and  (4)  with  the  Directors'  Registry,  Ltd., 
to  acquire  and  tarn  to  account  any  patents  for  inventions  relating  to  "  photo- 
telegraphy," &o.  The  subscribers  (with  one  deferred  share  each)  are:— 
W.  H.  Drummond,  4,  Whitehall  Court.  8. W.,  barrister;  Otto  Fulton,  Wood- 
lands Park  Road.  East  Twickenham,  8.  W.,  scientific  expert.  Private  com- 
pany. The  number  of  direotors  is  not  to  be  less  than  three  or  more  than  seven  ; 
th»  first  are  Otto  Fulton,  W.  H.  Drummond  and  C.  H,  Parker.  Registered 
office,  100,  New  Bond  Street,  W, 
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'I'll.    nun. I,,  i  .,|  .1.,    .turn  ih   n'.i    |o  bo  ia«l  il  all  iwn  or  rnor*  ihun  htm 

■uinorlb  ,   la   Um   flr.t 

■eeraliu-y;  qiiahlb-iitlon,  100  hhan  .  ||»,  11, 
Waterloo  Pl.ro,  H.W. 

Samuel   Itootli  A  Co.,  Ltd.  (1B6,078),     Retriiiered  May  22nd. 

by  VVatorlow  Ilron.  A  Laytnn,  Ltd.,  Bin  bin  UtM,  K.C.  Capital.  f  V)  000  In 
i'l     harai  (SC  alt:— To  talc,  nv.  r  all  or  i>»rt  ,,l  Ihi  under- 

taking and  asunts  of  (bebwinatl  nf  a  manufacturer  oi  and  d.  ali-r  In  k»«  and 
eloctrio  light  and  watur  and  iteim  llttiri/B  carried  on  l.y  3.  Booth,  a. I  bir- 
iiiingliam  and  elsewhere,  as  "  Samuel  Booth  *  Co."  The  Hlgnatoricn  (with  one 
share  oaoh)  are  :— J,  Booth,  Cheapsidn  Work«,  Birmingham,  gentleman  It.  A. 
Pinnent,  li,  Bonnotts  Hill,  Birmingham,  •OlieitOr.  Private  company.  'I  be 
direotors  are  to  number  not  more  than  five.  J,  Booth  la  Hrat  permanent 
governing  director  and  chairman,  with  £860  per  annum.  J.  Booth  will 
appolqt  0.  W.  Blount,  1\  A.  Ford,  E.  J.  Oarlick  and  A.  H.  Mulliogi  a> 
"  departmental  directors." 

T.  W.  Vaughan  &  Co.  (1»U),  Ltd.  (186,961  >.— This  com- 
pany was  registered  on  May  21st,  with  it  capital  o(  £5.000  in  £1  ►harci,  to  take 
over  the  business  of  electric  lighting,  heating,  vnliiating  and  general 
engineers,  and  art  metal  workers,  can-led  oa  by  T.  W.  VauKhan  c\  Co.,  Ltd. 
The  sulneiibers  (with  one  share  each)  aro  :-!•'.  C.  Btirk,  H  rnm>,  Malford 
Grove,  8nare6br.,ok,  Essex,  contractor  ;  II.  Lrng,  8t.  lven.  Wynorlalfi  Hoed, 
South  Woodford,  accountant.  Private  oompiny  The  number  ol  direct  ra  ia 
not  to  be  less  than  two  or  more  than  four;  the  first  aro  K.  C  Stark  and  R. 
Long;  qualilloation,  50  shares;  remuneration  as  fixed  by  the  company. 
Registered  office,  22,  CroBS  Street,  Islington,  N. 

"Sprite"  Cleaner  Co.,  Ltd.  (135,981).— This  company  was 

registered  on  May  22nd,  with  a  capital  of  £100  in  £1  Bharee,  to  carry  on  the 
business  of  manufacturers  of  aud  dealers  in  vacuum  cleaning  apparatus, 
mechanical  and  eleotrical  engineers,  &o.  The  subscribers  (with  one  .hare 
each)  are  :— R.  B.  Turner.  Bomtord  Lane,  Erdington,  Birmingham,  pnvate 
Beoretary;  E.  Willan.  83,  Hazelwood  Avenue,  Newcastleon-Tyne,  clerk. 
Private  oompany.  Table  "A"  mainly  applioa.  Secretary,  E.  Willan; 
solicitor,  C.  O.  Mitcheson,  42,  Grey  Street,  Newoastleon-Tyne. 

Bachelet    Levitated   Ruilnaj,    Ltd.   (135  989).— Registered 

MayiSrd.  by  Watnlow  Bros.  4  Lajtm,  Ltd.,  Birchin  Lane,  E.C.  Capital, 
£105.000,  In  100,000  ordir  ;iry  shaies  cf  £1  r»ch,  and  100,000  vendors'  [hares  of 
Is.  each.  Objuots:  to  acquire  and  turn  to  account  any  invention  relating 
to  transportation  by  levitation  by  the  use  of  electricity,  and  of  any  apparatus 
therefor,  and  to  adept  agicamcuts  (1)  with  Major  T.  P.  Carington  Smith  and 
Chas.  Vaue  for  the  acquisition  of  the  patents  rele  red  to  therein  ,  and  (2)  with 
Emile  bachelet.  The  vendors'  shares  oonfer  the  right  to  two-thirds  of  the 
distributed  profits  and  to  two-thirds  of  any  surplus  assets  in  the  event  of 
winding  up.  The  tignatoriea  (with  one  thare  each)  are  :— E.  Alderton,  42, 
Piccadilly,  W  ,  gentleman  .  G.  S.  Brookelbank,  Stcck  Kxcnange,  E.C. .  C. 
Vane,  11,  vVattiloo  Place,  8.W.,  gentleman;  R.  U.  J.  Wightman,  11,  Waterloo 
Plaoe,  8.W.  ;  G.  A.  B.nks,  11,  Waterloo  Place,  8.W.,  elnrk:  F.  B.  Fowler 
Addisoombe  Court  Road,  Croydon,  journalist;  C.  J.  WightmaD,  The  Elms 
Sherwood  Park  Road,  nutton.  Surrey,  traveller.  Minimum  cash  subscription 
20  psr  oent.  of  the  shares  offered  to  the  public  The  direct  jrs  are  tonumber 
not  less  than  three  or  more  than  nine;  no  persors  had  consented  to  act  as 
directors  to  May  22ud  ;  F.  B.  Fowler  is  the  first  secretary;  qualification 
£500;  remuneration  (except  managiDg  directori,  £200  each  per  annum 
chairman,  £300, 


CITY    NOTES. 


kent  Electric  Power  Co,,  Ltd. 

At  the  annual  meeting,  held  on  May  13th,  Mr.  J.  F.  Albright, 
in  moving  the  adoption  of  the  report  (see  Elec.  Kev.  p. 
baid  the  revenue  tor  the  year  showed  an  increase  of  i'1,660 
Qver  the  previous  year.  They  had,  in  common  with  other 
companies,  incurred  a  great  increase  in  working  expenses, 
largely  due  to  the  very  abnormal  price  of  coal  and  to  the 
increase  in  wages  and  rates  and  taxes,  and  especially  insur- 
ance. A  new  contract  for  coal  had  been  made  at  a  much 
lower  figure  than  that  paid  last  year.  Reference  was  made 
in  the  last  annual  report  to  the  passing  of  the  Kent  Electric 
Power  Act,  1913,  under  which  their  issued  ordinary  share 
capital  was  reduced  from  £225,004  10s!  to  £64,000,  though  the 
priority  share  capital  had  not,  of  course,  been  affected.  This 
had  enabled  the  directors  thoroughly  to  overhaul  the  balance- 
sheet  and  to  put  it  into  a  simple  and  concise  form,  so  as  to 
show  the  true  state  of  the  company's  affairs.  Ihey  wore  now 
in  a  position  to  recommend  the  payment  of  the  full  dividend 
for  the  year  11)13  on  the  6  per  cent,  cumulative  priority  shares, 
together  with  all  arrears.  As  it  was  very  undesirable  to  deplete 
the  company's  available  cash  resources,  the  directors  invited 
the  holders  of  these  shares  to  invest  the  amount  of  the  divi- 
dend in  taking  up  further  priority  shares  at  par,  and  prac- 
tically the  whole  of  the  shareholders  had  agreed  to  do  so. 
Further  capital  was  urgently  required  for  additional  plant, 
machinery,  and  mains,  to  meet  the  needs  of  the  rapidly- 
increasing  business,  and  they  had  been  able  to  issue  15,060 
further  priority  shares  for  cash,  in  addition  to  the  provision 
of  .£16,500  in  Lloyd's  bonds,  carrying  interest  at  the  rate  of 
6  per  cent,  per  annum.  The  company  was  now  in  a  sound 
and  healthy  condition,  and  looked  forward  with  confidence 
to  the  future.  A  resolution  was  passer!  authorising  the  issue 
of  additional  shares  to  the  nominal  amount  of  £7,237,  being 
the  balance  of  an  issue  of  650,000,  such  shares  to  f->rm  a 
separate  class  to  be  called  priority  shares. 


Devonport  and  District  Tramways  Co. — After  trans- 
ferrins: £1,500  to  reserve,  a  dividend  of  1  per  cent,  is  recommended 
for  the  year  ended  at  December,  1913,  leaving;  illKi  to  carry 
forward. 

Mackar  Companies. — The  directors  announce  the  usual 
quarterly  dividend  of   1}  per  cent,  announced  on  common    shares. 
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Lancashire  Power  Construction  Co.,  Ltd. 

The  annual  meeting  was  held  on  Mav  21st  at  the  offices,  Salis- 
bury House,  London  Wall,  E.C.,  Dr.  H.  P.  Parshall  pre- 
siding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (Elec. 
Rbv.,  p.  874).  stated  that  the  classes  of  supply  dealt  with  by 
Parliamentary  Co.  had  steadily   bcreased.     The  Salford 
Corporation  hulk  supply  contract  did  oot,  however   benefit  the 
accounts  to  any  considerable  extent   as  the  supply   was  not 
commenced  until  October,  and  then  only  on  a  small  scale.    A 
much  larger  supply   was   now   being  taken.     Salford   Corpora- 
tion  had   a    big   installation  of    their   own,    but    were  not    so 
favourably  situated  as  that  company  in  regard  to  the  power 
house,  so  that  the  Lancashire  Power  Co.  could  sell  them  power 
at  a  profit  to  themselves  lor  less  than  Salford  could  generate  it 
at      That  was  really  the  strength  of  their  position— they  were 
selling  power  at  a  profit  to  themselves  at  less  than  most  of  the 
local  authorities  could  produce  it  for.    That  was  a  great  satis- 
faction in  the  ease  of  a  company  like  themselves,  because,  they 
knew  that  when  any  question  arose  the  local  authority  always 
had  the  preference  and   the  interests  of  the  power  company 
were  always  second  in  the  eyes  of  Government  departments 
lney  had  rather  an  unpleasant  experience  of  that  during  the 
last    year.     Heywood,    which    was   a    small    local    authoritv 
situated  in    a   district    that  they    could   conveniently    supplv 
were  showing  a  heavy  loss  last  year  and  could  not  profitably 
increase  their  electrical  generating  facilities.     They  applied  to 
that  company  for  a  supply,  and   the  company   gave  them  a 
price   which  was  practically    the   same  that   Salford  found  a 
favourable  price,  Salford   being  supplied  with  several  million 
units  and  Heywood  with  a  comparatively  small  quantity    The 
company   were  able  to  give  Heywood  the  smaller  supplv  on 
favourable  terms  as  they  were  on  the  route  of  several  local 
authorities  requiring  a  supply.    The  company  had  no  preferen- 
tial system   of  charging,    so   that   they    would    not   give   any 
local  authority  a   price   which  would   put  their  previous  con- 
tract, in  an   unfavourable  light.     That   was  to   say,   even  if 
Heywood  were  the  most  desirable  of  customers  the  company 
wpuld  not  do  anything   to   prejudice    Salford   or   nice   versa. 
Well,   Heywood   were  neighbourly  with   Burv  Corporation— a 
corporation    the   company    encountered    in   the,    case    of    the 
JxDcal  Government  inquiry    at  Radcliffe.     Bury   had  an  elec- 
tric undertaking  of  their  own,  and  it  was  not  very  dissimilar 
to  a  great  many  other  local  authorities  inasmuch  as  they  had 
converted    what   was  a    substantial    profit   into   a    substantial 
loss  by  undertaking  to  sell  electricity  at  a  lower  figure  than 
the  cost  ol  production,  thinking  that  if  they  sold  enough  they 
would   eventually  sell  at  a  profit.     When  Bury  got  in  touch 
with  Heywood  they  gave  them  a  kind  of  sliding  scale.    Nobody 
knew   what   the  eventual   juice  would   be,  but  it  was  a  good 
thing  to  juggle  with  when   they  were  dealing  with  the  Board 
oi    rrade.    After  some  considerable  correspondence,  in  which 
the  company  showed  that  they  were  not  only  ready  but  will- 
ing and  desirous  of  giving  a,  supply  to  Heywood,  and  on  term3 
which  were  extremely  favourable,  the  Board  of  Trade  thought 
it  was  a  proper  matter  for  a  hearing,  although  if  it  had  been 
the    other   way    about  the   directors   were    perfectly    satisfied 
that    it    would   not  have,  been   a  proper  thing  for  a   hearing. 
Having   had  some  experience  of  this  sort  of  thing,  the  corn- 
employed  Mr.   Honoratus  Lloyd,  K.O.,  one  of  the  first 
counsel    on    electric  light  law.      He  said    the  proposition    was 
nothing  short  of  monstrous,  and  he  could  not  understand  why 
any    [oca!  authority   under   such  conditions   could  ever  hope 
to  supph  electricity  in  the  area  of  a  power  company     How- 
the    company    had    its  hearing,    and   at    the    hearing  it 
came  out  that  Heywood   had   no  fixed  price.     They  lived  on 
hope,  and  expectation    that    the  price    would  be    lower    than 
that   of    the   company.      The    company   showed   that    if   Bury 
gave  a    price   which   was   as  low   as  that   of   the  companv  it 
would   mcrease  then-  present  losses,   and   it  was  proved  that 
the)    were  proposing    to   supply  Heywood    at  a    price    lower 
than   they   were  charging   their  own  customers   in   their  own 
area,  and    that   that    was   being  <!■  -n.     ;it   the   expense   of  the 
users  in   their   own    area.      In   other    words,   that    supply    was 
being  (riven   at  the  expense  of  the   ratepayers  m   the   Bury 
lie    Board  of  Trade  had  a  protracted  hearing,  and  they 
apparently    found,    according    to    precedent,    as   far   as   they 
could  see.  that  they  had  to  give  the  decision  to  the  company, 
but.  unfortunately,  the  company  did  not  have  so  manj 

the  local  authority,  so  they  called  in  various  legal  advisers 
and  various  other  people  to  relieve  the  Hoard  of  Trade  of 
am    responsibility  as  to   ai  i    reached,    and    in   the 

final  outcome  Mr.  Burns  put  his  guinea  stamp  OB  a  document 
saying  the  company  had  be<  n  unrea  onable  10  QO<  allowing 
BllC  upply   in   Hie   company's  area.     The  result  of 

this  decision   was   that  other  areas  beyond   the   Burj    area 

would    he  deprived   of    a  supply,    since    without    tic      II, 
supply  the  cost  of  mains  hi  reach  these  areas  would  he  exces- 
sive.     The    directors    I'lt    they    must    resist    this   to   the    fullest 
"t.       In     their    opi  -  i     companies    must     in 

so  far  as  was  possible  try  to  he  mutually  protective,  and 
they   thought  that   if  such   a   decision    was  to  be   given   it  must 

affect  some  of  the  othei  mpanies  vei  They 

felt  they  must  resist  the  decision  ti     uch  .in  pxtenl  that  they 
could    not    be    held    up   and    pointed    at    by    the    other    ; 
associations  as  the  horrid  example   which   allowed  such   a   prc- 

that  it  had 
been  held  in  the  Courts  that  ;|  G  department  could 


not  give  a  decision  in  camera,  and  that  they  had  got  to  lay 
all  the  documents  before  both  parties  in  the  case,  and  their 
position  was  that  if  the  law  of  the  land  held  good 
under  present  conditions  they  would  see  on  what  that  deci- 
sion was  founded,  'that  was  the  principal  event  of  an  un^" 
pleasant  kind  that  had  occurred.  So  far  as  they  were  con- 
cerned it  was  fundamentally  wrong,  but  it  made  people  wonder 
whether  or  not  an  Act  of  Parliament  was  any  protection  at 
all.  Certain]]  under  some  conditions  it  appeared  that  Par- 
liament made  laws  which  were  meant  to  be  broken  and  not 
to  be  kept.  He  thought  the  general  result  in  the  balance* 
sheet  would  appear  t<,  be  good  when  they  saw,  as  he  had  said, 
that  they  had  made  £22,788  profit,  which  was  twice,  what 
the  fixed  charges  were.  They  were  able  to  put  the  company 
on  a  solvent  basis,  and  in  the  future,  with  the  increasing 
profit  which  it  would  seem  reasonable  to  expect,  all  those 
who  bad  invested  money  in  the  company  should  feel  satisfied 
that  they  would  have  a  reasonable  return. 

Sir  Robt.  A.  HAMPSON  seconded  the  resolution,  which  was 
carried  unanimously. 


Electric  Construction  Co.,  Ltd. 

Mr.  P.  E.  Beachcroft  presided  on  May  21st  at  Winchester 
House,  E.C.,  over  the  annual  meeting. 

In  moving  the  report  (Elec.  Bev.,  p.  833)  the  Chaibman 
said  that  in  accordance  with  the  resolution  passed  at  the  last 
annual  general  meeting  the  report  and  accounts  covered  a 
period  of  ten  months  only.  Last  year  he  was  able  to  report 
that  they  had  handled  an  increased  output  at  comparatively 
little  additional  cost  for  fixed  charges,  and  he  was  in  the  happy 
position  to  make  a  similar  announcement  that  day.  The 
gross  profit  on  manufacturing  and  contracting  for  the,  past 
ten  months  was  £57,546,  as  compared  with  £62,669  for  the 
previous  twelve  months,  being  an  increase  of  10.2  per  cent. 
per  annum.  The  general  charges  for  the  ten  months  amounted 
to  £18,324,  as  compared  with  £21,816  for  the  previous  twelve 
months,  an  increase  of  0.8  per  cent,  per  annum  only.  They 
had,  relatively,  however,  spent  more  on  maintenance  of 
plant  and  buildings,  but  this  was  due  to  a  considerable  amount 
ot  demolition  rendered  aecessarj  by  the  extensions.  The 
expenditure  shown  under  the.  heading  of  maintenance  of  plant 
and  buildings  included  nothing  for  the  renewal  of  loose  tools, 
which  formed  a  very  heavy  item,  but  which,  in  accordance 
with  invariable  practice,  had  been  included  in  factory  charges, 
and,  therefore,  provided  for  before  the  manufacturing  profit 
was  stated.  In  pursuance  of  their  conservative  policy  they 
had  written  off  for  the  ten  months  for  depreciation  the  sum 
of  £5,000.  the  amount  which  they  had  hitherto  appropriated 
for  the  full  year.  Having  regard  to  the  high  state  of  efficiency 
in  which  the  works  were,  maintained  out  of  revenue  they  con- 
sidered £5,000  per  annum  a  reasonable  provision  for  the  depre- 
ciation of  fixed  plant  and  machinery,  and  for  writing  down 
patents  and  goodwill.  The  amount  of  net  profit  for  the  ten 
months  was  £27,126,  as  compared  with  £27,501  for  the  whole 
of  the  previous  financial  year,  being  an  increase  at  the  rate 
of  18.4  per  cent,  per  annum.  This  they  would  consider  very 
satisfactory.  Turning  to  the  balance  sheet,  on  the  assets  side 
they  had  spent  £9,537  on  additions  to  plant  and  buildings. 
This  represented  an  important  extension  to  the  works  at 
Wolverhampton,  which  had  become  nee,  ssary  to  enable  them 
to  cope  with  the  increased  demand  for  their  manufactures. 
By  this  extension  the  Superficial  area  of  the  shops  had  been 
greatly  increased  at  a  comparatively  small  cost,  and  he  had 
not  the  slightest  doubt,  when  they  had  completed  the  equip- 
ment of  the  extension,  that  a  handsome  return  would  he 
earned  on  the  capital  expended.  They  had  a  factory  91 
none  in  its  substantial  character,  its  up-to-date,  appliances, 
and  splendid  organisation.  Their  stock-in-trade  and  sundry 
showed  little  change,  but  bills  receivable  were  higher. 
This  did  not  mean  they  they  had  been  doing  a  more  specula- 
tivei  business,  the  hill-,  being  all  first-rate  trade  acceptances, 
but  their  amount  at  March  olsl  happened  t,,  1"  considerably 
more  than  the  amount  of  bills  they  usually  carried.  On  the 
other  side   of   the    balance    sheet   the  special    resolution 

last  year  converting  the  ordinary  and  preference  shares  of  £9 

<   1,  h   into  two  shares  of   t'l  each  had   been  given  effect  to,  and 
the  St, nk  Exchange  quotation  for  the  shares  had  be* 
pondingly  narrowed.    The  only  other  change  wa 
in  the.  general    reserve  fund    from    635,309    to   £46,000,    the 
difference    having    been    provided    out    of    the     prol 
1912-13.     A   cursory  examination  of  the  balance-sheet 
show   that  the   financial  position   was  unquestionably  sound. 
Their  total  liabilities,  apart,  from  share  capital  and  debenture 
stork,    were    only     620,955,    whereas    their    realisable 
amounted    to    6152.397,  and,   in   addition,    they  bad    IT. ML".'   in 
cash.     The  only  other   matter  he   need    mention  in  col 
with  the  accounts  was  the  general  reserve  fund,  to  which  they 

to  transfer  612.000  out  of  last  year's  profit  .  in 
ing  the  amount  at   the  credit  of  the  account   to  658,000.     As 

Ins  predecessors  in   the  chair  stated   from  tun,    t,,  ti they 

had   nlv  a>  -  looked   to  tins  item   a-  specially   -<  t  :,  1,1,    tn 

aie,    deficit    in    the    realisation   of  their   holdings  of   shares  in 

other  com] is      l  h   1     ban     v  ,0    tal  en  over  from  the  old 

pany  at  valuations  which  appeared  reasonable  at  the  tunc. 

l,,,t  thej    1  I   that   it  would   be  highly  improbable  that 

Id  1    ilisi    'he  shares  at  these  prices.     Personally,  he 

would  rather  see  the  amount  standing  against  shares  in  other 
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companies  reduced  to  something  like  its  present  real   value 

by   the   trail  fei  of  an  ai in<    from   gene]  &1  p  iei  w       Thii 

would  Dot  affect  the  financial  position  one  iota-,  being  merelj 
a  book-keeping  entry,  and  thej  bad  to  con  idei  whether  this 
should  not  be  done  during  the  current  year      in   the  latter 

part  of  the  period  now  undei   review  thej   experienced  a 

railing  off  in  orders,  but  this  was  inevitable.  The  country  had 
been  enjoying  a  degree  of  prosperity  unequalled  in  any  pre- 
vious period  of  their  history,  and  it  was  contrarj  to  all  pi 
dent  to  imagine  that  a  reaction  would  not  occur,  He 
glad  to  note,  however,  that,  in  the  opinion  of  those  besi  able 
to  judge,  the  depri  ion  wa  not  expected  to  be  of  great  inten- 
sity or  duration,  While  their  business  was,  of  course,  affected 
by  the  state  of  trade  generally,  he  was  pleased  to  say  that 
their  volume  of  unexecuted  orders  was  quite  up  to  the  average, 
and  he  looked  to  the  future  with  ever]  confidence.  The  use 
of  electrical  energy  for  power,  heating  and  cooking  was  still 
capable  of  great  expansion,  and  that  they  should  continue  to 
get  their  fair  share  of  the  business  in  electrical  machinery  he 
had  no  doubt.  lie  visited  the  works  about  a  fortnight  ago 
and  was  struck  more  than  ever  by  the  splendid  equipment  of 
up-to-date  appliances,  and  by  the  enterprise  and  zeal  dis- 
played on  every  side.  The  amicable  relations  with  then-  work- 
men remained  undisturbed,  and  he,  was  pleased  to  say  that 
during  the  last  year  or  two  many  of  their  foremen  and  older 
workmen  had  become  shareholders  in  the  company,  thus 
giving  them  a  direct  incentive  to  do  their  best  to  promote  the 
welfare  of  the  concern.  To  their  staff  at  the  works  and  in 
London  they  owed  much  of  their  success,  and  so  long  as  the 
company  was  served  by  men  so  capable  and  zealous  they  need 
have  no  fear  of  maintaining  the  position  in  the  industry  which 
they  had  enjoyed  in  the  past. 

Mr.  James  Gray   (managing  director)   seconded  the  motion 
and  it  was  carried. 


Year. 
1911 
1912 


Electric  Supply  Corporation,  Ltd. 

The  directors'  report  for  1913  states  that  the  gross  earnings 
amounted  to  £34,690,  an  increase  of  £2,303.  The  sum  taken 
into  net  revenue  account  amounts  to  £15,655  as  against 
£13,499  for  1912.  After  paying  interest  upon  debenture  stock 
and  the  actual  cost  of  the  year's  repairs  and  renewals,  and 
adding  the  balance  brought  forward  from  the  previous  year, 
there  is  a  surplus  of  £8,556.  The  directors  have  placed  £2,100 
to  the  renewals  account  and  are  distributing  a  dividend  at  the 
rate  of  2  per  cent,  per  annum  for  the  year,  carrying  forward 
£2,256. 

Equiv.  in  32  Watt  Profit,  including 

lamps  connected.  Units  sold.  Gross  earnings,     investments. 

172,202  3,070,851           ^29.392                £13,167 

186.207  3,730,780           £32,387                £13,449 

1913           ...            201,266  3,975,091           £34,690                £15,655 

The  Hendon  Electric  Supply  Co.,  Ltd.,  distributed  a  divi- 
dend of  12  per  cent,  for  1913  and  the  Dumbarton  Burgh  and 
County  Tramways  Co.,  Ltd.,  a  dividend  of  1J  per  cent,  upon 
its  ordinary  shares.  The  total  amount  received  has  been 
brought  into  these  accounts. 

The,  company  has  issued  further  debenture  stock  during  the 
year  to  the  amount  of  £14,000,  bringing  the  total  issued  up 
to  £154,914. 

Lamps  connected. 
(Equivalent  in  32  Watt  lamps). 

1913.  Increase. 

Chelmsford           37,242  4,549' 

Jedburgh               3,880  252 

Melrose                 5,138  193 

Dalkeith                8,255  250 

Dollar                    3,214  436 

Totnes                   6,175  1,116 

Exmouth               17,995  2,612 

St.    Andrews       25,481  1,128 

Hitchin                 11,217  699 

Dumbarton*         65,360  2,793 

Falmouth              17,309  1,031 


Total    increase  during   1913 

Hendon  

Dawlish  

North    Berwick 

•These   figures   take   no   account 
Burgh    and   County   Tramways 


15,059 

97.636  23,186 

2,850  960 

681 

of   the    supply    to    the    Dumbarton 
which    used    636,205    units   in    1913. 


The  annual    meeting  was    held    on   May    20th    at   Salisbury 
House,  E.C.,  Mr.  J.  G.  B.  Stone  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report,  said 
that  the  number  of 'lamps  connected  had  increased  during  the 
year  by  over  15,000,  as  against  an  increase  during  1912  of 
14,005,  while  in  addition  the  Hendon  Co.,  in  which  that  com- 
pany held  a  large  portion  of  the  capital,  had  also  added  the 
equivalent  of  23,186  33-watt  lamps.  Their  capital  expendi- 
ture during  the  year  had  been  £4,147,  for  nearly  one-third  of 
which  additions  to  plant  at  Chelmsford  were  responsible.  The 
balance  was  distributed  over  the  rest  of  their  towns,  and  in 
most  cases  represented  mains  extensions.  Their  expenditure 
upon  repairs  and  renewals  had  been  £2,050.  This  was  a 
heavier  contribution  from  revenue  than  in  the  previous  year. 
In  addition  they  proposed  to  place  a  further  £2,100  to  the 
renewals  account  to  further  strengthen  the  position.  During 
the  year  they  issued  £14,000  of  debenture  stock,  and  in  order 
to  facilitate  the  sale  of  this  stock,  and  to  increase  the  market- 
ability of  the  old  stock,  powers  were  obtained  to  convert  regis- 
tered stock  into  bearer  form.  This  change  had  the  desired 
effect,  and  a  number  of  holders  of  the  old  stock  had  converted 
into  bearer  and   there  had   been  an   active,  demand  for  the 


bearer  stock,    deferring  to  theii  [nve  tment  in  the  Hendon 
Co.,    thi    company   now    held   1,928  share*,  as  agaii 

annual  general  meeting  cer- 
tain transa  b  had 
ri    ilted  in  a  profit,  the  wb                           ild  eventua 

it 

tuallj   go  into  thi  ii  n 

tri uded  into  the  current  year  only  part  ol  the 

profits   were  brought    into  them. 

The  compa  d  during  September  last  tin  u 

dend,  i inting  to  1 1  per  cent,  upon  their  holding 

shares  In  the   I  Dumbarton  Tramwaj   '  fc>.     1 '" 
dividends  during  the  year  amounting  to  L2  per  cent    upon 
their  holding  in  the  Hendon  Company.     Progress  had  been 
well  maintained   during  the  year,   the  gross  earnings  having 
risen  by    62,300,.    it  was  is  in- 

creased  output  had   been  efi  an   increase  ol  only 

£800  in  their  working       |  extra  expenditure 

more,  than  covered  b]  thi  extra  cost  of  coal.    In  the  year  1912 
their  coal  cost    £9,131    as  o  ttfa    £9,981    in    1913,    a 

difference  of  £850.    The  av<  I  coal  per  tori  in  1912 

was  12s.  5d.,  and  in  1918  it  was  15s.  6d.    Thi  al  per 

unit  sold  in  1912  was  .587d.  and  in  1913  .68d<    'J  he  company 

had    been    disappointed    in    this    matter    6f    OOal    COStS,    be 

1912  being  the  yt  trike  they  though!  that  they  could 

not  have  had  worse  conditions.  As  it  happened,  ho-.'.,  tot,  they 
had  in  1912  the  benefit  Of  several  contracts  which  had 
made  before  the  strike,  and  for  1913  they  had  to  mak 
tracts  at  a  considerable  advance  in  prices.  Their  coal  con- 
sumption was  at  present  at  the  rate  of  13,000  to  14,000  tons 
per  annum,  but  they  had  made  ome  very  important  con- 
tracts in  connection  with  their  Dumbarton  business  which 
would  nearly  halve  this  figure,  by  shutting  down  their 
generating  station  in  that  town.  The  arrangement  was  that 
they  were  to  buy  all  their  electricity  in  bulk  from  the  Clyde 
Valley  Electrical  Power  Co.,  with  whom  they  had  made 
satisfactory  terms  as  to  the  rates  they  were  to  pay.  Inci- 
dentally, they  had  secured  a  Very  large  power  consumer  in 
Dumbarton  with  w:hom  they  had  made  a  ten  years'  contract, 
and  they  had  also  arranged  with  one  of  their  oldest  and 
largest  consumers  to  renew  on  satisfactory  terms  their  con- 
tract with  them  for  a  period  of  slightly  over  ten  years.  Turn- 
ing to  the  accounts  for  1913  they  found  that  their  increased 
gross  earnings  of  £2,300  were  accompanied  by  an  increase  in 
net  revenue  of  £2,200. ,  The  directors,  however,  recommended 
the  distribution  of  a  dividend  at  the  same  rate,  namely  2  per 
cent.,  which  would  leave  a  substantial  sum  to  be  placed  to 
the,  renewals  account  and  an  increased  balance  to  be  carried 
forward. 

Mr.  Francis  R.  Reeves  seconded  the  motion,  and  expressed 
the  opinion  that  the  shareholders  would  look  with  satisfaction 
upon  the  state  of  affairs  of  the  company.  They  were  not  going 
ahead  at  a  very  rapid  rate,  but  they  were  progressing  and 
improving.  

Brisbane  Electric  Tramwajs  Investment  Co  ,  Ltd. 

The  annual  meeting  of  this  company  was  held  on  May  21st  at 
Winchester  House,  B.C.,  Mr.  H.  R.  Beeton  presiding. 

The,  Chairman  said  the  total  gross  receipts  for  the  year 
1913  of  the  Brisbane  Tramways  Co.,  all  the  shares  of  which 
the  Investment  Co.  held,  amounted  to  £316,244,  and  the 
expenditure,  which  included  an  item  of  £13,381  for  law  costs, 
etc.,  in  connection  with  the  proceedings  in  the  Arbitration 
Court  in  Australia,  amounted  to  £191,936.  The  profit,  there- 
fore, amounted  to  £124,308  which,  with  £5,128  brought  for- 
ward from  1912,  gave  an  available  balance  of  net  revenue  of 
£129,436,  of  which  £10,000  was  credited  to  renewals  account, 
raising  that  fund  to  £110,000,  and  £116,000  was  paid  in  divi- 
dends, leaving  a  balance  of  £3,436  to  be  carried  forward.  Alter 
adding  to  the  dividends  which  had  been  received  on  the 
shares  the  amount  brought  forward  from  last  year,  and  after 
deducting  the  London  and  Brisbane  charges,  the  net  balance 
available  was  £115,848.  A  comparison  of  the  figures  of  the 
Brisbane  Tramways  Co.  with  those  for  1912  would  be  mis- 
leading owing  to  the  strike,  which  occurred  in  that  year.  The 
progress  of  the  tramways  company  based  upon  that  of  the 
City  of  Brisbane  had  been  very  remarkable,  as  was  evidenced 
by  the  fact  that  in  the  past  nine,  years  during  which  the 
street  mileage  over  which  the  company's  cars  ran  had  been 
the  same,  the  gross  receipts  had  increased  from  £128,436  in 
1905  to  £315,477  m  1913,  while,  the  number  of  passengers 
carried  had  risen  from  20,049,978  to  44,690,950,  and  that  im- 
provement continued,  the  receipts  for  the  first  four  months 
of  this  year  showing  an  increase  of  £11,095  over  those  of  the 
same  period  of  last  year.  The  negotiations  for  extensions  of 
the  system  had  resulted  in  a  settlement  satisfactory  to  the 
autbo'rities  and  the  Tramway  Co.,  and  the  company  was  now 
constructing  4J  miles  of  new  line,  and  had  applied  for  construc- 
tion orders  for  a  further  2J  miles.  The  company's  application 
to  the  High  Court  of  Australia  for  an  Order  prohibiting 
proceedings  on  the  Award  made  against  the  company  in  the 
Arbitration  Court  came  before  the  full  Court  in  March  last, 
and  after  a  hearing  of  several  days  the  preliminary  objection 
of  the  Australian  Tramways  Employees'  Association  to  the 
application,  based  on  the  ground  that  the  Court  had  no  power 
to  interfere  with  the,  Award,  was  unanimously  over-ruled, 
and  the  case  would  shortly  be  heard  on  its  merits.  The 
Queensland  Government,  towards  the  close  of  the  last  Session 
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of  Parliament,  introduced  a  Bill  very  similar  to  that  promoted 
earlier  in  the   year   by    the   looal   authorities— but    thii 
allowed  to  (Imp— with  a    mow  of  constituting   a  Trust   with 
power  to   purchase  the  tramways,    in    agreement    with    the 
Tramways  Co.,  at  any  time,  or,  as  an  alb  (-native*  to  coi 
■  profit-sharing  agreement.     That  Bill  was  read  a  first 
in  November,  last,  and  would  come  up  again  in  the  present 
m  of  Parliament,     Ih<  f  tb      I  ramways  Co. 

had  no  objection,  in  principle,  to  either  pn 
tin  Bill  became  law  they  would  be  quite  prepared  to  discuss 
terms,  having  d\w,  regard  to  the  company's  present  and  pros- 
pective prosperity.  In  accordance  with  th  ment 
made  on  the  30th  January  last,  the  meeting  would  that  day 
he  asked  to  pass  a  resolution  sanctioning  an  increase  of 
eapital  by  the  issui  oi  80,000  ordinary  shares  of  £5  ea< 
l>e  offered  at  par  to  the  existing  ordinary  shareholders  regis- 
I  on  the  .hooks  at  the  date  of  closing  the  register,  namely, 
7th  .May  last,  in  the  proportion,  as  near  as  possible  of  "lie 
new  share  for  every  three  old  ordinary  shares  held.  The 
right  to  the  allotment  of  those  shares  at  par,  with  full  rights 
to  dividend  for  the  current  year,  notwithstanding  that  the 
shares  would  only  he  fully  paid  on  the  L&tb  October,  L914, 
represented  a  considerable  honus  to  the  shareholders,  which 
was,  of  course,  saleable  on  the  market  by  tin;  shareholders 
who  did  not  desire  to  take  up  their  proportion.  Allotment 
letters  would  be  posted  that  day.  and  acceptances  must  be 
forwarded  to  the,  company's  bankers  on  or  before  the  -1th 
June,  1914,  with  a  deposit  of  £1  per  share:  The  balance  of 
£4  per  share  would  be  payable  £2  <>n  the  15th  August,  1914, 
and  £2  on  the  15th  October,  1914  after  which  date  the  new 
.shares  would  rank  pari  passu  with  the  old  shares,  which  would 
entitle  holders  to  the  full  interim  dividend  when  declared. 
He.  concluded  by  moving  that  the  report  and  accounts  be 
received  and  adopt,  d. 

Mr.  J.  1',.  Goncanon  seconded  the  adoption  of  the  report 
(Elec.  Rev.,  p.  87-1 ),  which  was  agreed  to  unanimously  after 
a  short  discussion  on  matters  of  detail. 

On  the  motion  of  the  Chairman,  seconded  by  Mr.  Mc- 
Ilwraith,  the  directors  were  authorised  to  increase  the  capital 
of  the  company  to  £975,000  by  the  creation  and  issue  of  30,000 
new  ordinary  shares  of  £5  each  ranking  for  dividend  and  in 
all  other  respects  pari  passu  with  the  existing  ordinary  shares 
of  the  company. 


Continental  Companies. 


West  London  and  Provincial  Electric  Supply  Co..  Ltd 

Tiif.  annual   meeting   was  held  on   Wednesday,   May  20th,   at 
14,  Ironmonger  Lane,   B.C.,  Mr.  Harm  Kajix  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (Elec. 
Rev.,  j).  832))  said  he  need  hardly  remind  the  shareholders 
again  that  the  whole  of  the  income  of  the  company  was 
derived  from  the  dividends  on  its  shareholding  m  the  Chis- 
wick  Electricity  Supply  Corporation,  together  with  certain 
management  and  engineering  fees  received  from  the  same 
source.  Coder  the  circumstances  the  successful  working  of 
the  Chiswick  Corporation  was  of  vital  importance  to  them,  and 

reposed  to  give  them  some  detailed  figures  in  reference 
to  that  undertaking.  In  regard  to  their  own  balance  sheet,  the 
shareholders  would  see  that  their  net  profit  of  £3,419  was  £G'3 

i  than  last  year,  due  to  the  fact  that  they  received 
slightly  less  m  management  and  engineering  fees.  The  Chis- 
wick Corporation  had  made,  continued  progress.     During  the 

year  the  number  of  consumers  had  increased  by  188  to 
J.o'iiC  the  revenue  by  £1,118  '"  £19,440,  and  tin,  net  profit 
alter  payment  of  debenture  interest,  trustees'  fees  and  pre- 
mium on  sinking  fund  policy,  by  £341  to  £4,,643,  The  increase 
in  the  net  profit  was  not  in  proportion  to  the  increaeed 
revenue.  This  was  owing  chiefly  to  the  fact  that  the  Cor- 
poration had  had  to  pay  very  high  prices  for  fuel,  and  also  to 
the  fact  that  at  times  of  pressure  during  the  last  winter  their 
plant  was  utilised  to  its  fullest  extent,  a  condition  of  affairs 
with   which   the  existing  condensing   plant   was   not  able    in 

effectively.  This  contingency  had  beer)  foreseen,  for  the 
iiny  had  ordered  a  Diesel  engine  set  which,  however, 
was  delivered  considerably  later  than  the  contract  with  the 
makers  provided.  This  set,  which  was  installed  at  the  end  of 
1913,  had  been  running  satisfactorily  during  the  current  year 
anil  would  effeel  a  considerable  saving  in  the  cosf  of  fuel, 
besides  enabling  the  Corporation  to  cope  with  the  expect 
increased  demand  for  several  years  to  come.    The  outlook  for 

orporation  during  tin' current  year  was  favourable.     The 
net  revenue  for  the  first  quarter  of  1911  showed  an  in< 
of  over  £360,   and   the   second    quarter,   as  far  as   it   had  gone, 
also  si  of  improvement  on  last  year's  figures. 

Mr.  <  Ibrald  T.  Moodj  *  cond  ■!  i  he  motion. 
So  Brookb-Httching,    in   supporting   tb 

that  there  had  been  a  constant  increase  in  the  revenue 
and  in  the  numbei  of  consumers  from  1910  to 
1913.    Tie-  past  had  In  en  a  record  year,  and  he  thought  the 
prosperity  of  the  company  w<  itfhuous.    'I  he  number 

of  empty  houses  in  Chiswick  bad  been   reduced   by  some  60 
per  cent.,  and  if  they  could  get  their  electric  light  into  these 
.     then-  profi  Qui  d  increase.     There 

a  large  amount  of  land  still  to  be  developed  in  Chiswick, 
and  when  they  had  more  factories  tier,  they  would  feel  the 
immediate  results.  Altogether  the  outlook  for  the  West  Lon- 
don Electric  Supply  Co.  had  never  been  better,  and  he  hoped 
that  it  would  show  continued  prosperity. 
The  motion  was  carried  unanimously. 


The    Austrian   A.E.G  ng   to   the 

lor  1913  ol  the  Austrian    LJ£.G.     Ui  itats  Gesell- 

works  were  sufficiently  occupied  in  con- 
large  Block  of  orders  brought  over  from  1912, 

alti&ough    'he   high   rate  of  inter*    I     i n    slow   method  ot 

paj  men)  bj   customers  had  an  unfavourable  lqHui 

its.  Notwithstanding  the  improvement  which  has  taken 
place  m  this  direction,  tic  arrival  of  orders  .-till  continues  to 
ttisfactory.  U-tei  applying  £17,800  to  depreciation  in 
L913  as  compared  with  £16,900  in  the  previous  year,  the  net 
profits  arc  recorded  at  £64,2Q0  as  contrasted  with  £50,40J] 
io  I'd'.!.  The  dividend  is  at  the*  fate  of  8  per  cent,  on  ordinary 
share  capital  of  £666,000,  as  compared  with  8  per  cent,  on 
£500,000  in  tic  pic,  dm-  yeai 
Russian  Companies. — The  accounts  of  the  Russian  Siemens 
Schuekerl  Works  indicate  net  profits  of  £129,740  foi  L9] 
It  is  proposed  to  paj  a  dividend  of  6  per  cent,  as  in  L912,  but 
th-  capital  participating  is  £1,500,000  as  compared  with 
£300,(100  in  the  previous  year,  the  increase  hem-  due  to  the 
amalgamation  of  the  heavy  electrical  engineering  departments 
of  the  Russian  Siemens  and  Halske  Co.  and  the  Russian 
Schuckert  Co. 

The  United  Cable  Works  Co.,  of  St.  Petersburg,  in  which 
the  Pelten  and  Guilleaume  Co.,  the  A. E.G.,  and  the  Siemens 
and  Halske  Co.  are  interested,  earned  gross  profits 
in  1913  as  contrasted  with  £103,870  in  1912.  After  allocating 
£37,637  hi  depreciation  as  against  £29,661,  the  balance  permits 
of  a  distribution  of  JO  par  cent,  as  compared  with  8  per  cent. 
in  1912. 

The  Russian  Siemens  and  Halske  Co.  realised  net  profits  of 
650,443  m  1918  as  compared  with  £43,638  in  the  previous 
It  is  intended  to  make  a  distribution  of  0  per  cent,  as  in  1912. 
German — South  American  Telegraph  Co. — The  accounts  for 
1913  of  tin;  Dcutsch  Sudamerikanische  Tolegraphcn  Gesell- 
schaft,  of  Cologne,  after  placing  £7,(>00  to  depreciation  as 
compared  with  £5,300  in  1912,  show  net  profits  of  £02,600, 
including  the  balance  of  £6,400  brought  forward,  as  contrasted 
with  £54,000  in  the  preceding  year.  It  is  proposed  to  transfer 
£2,800  to  the  reserve  fund  as  against  £2,300,  £7,500  to  the 
disposition  fund  as  in  1912,  and  £2,500  to  the  pension  fund 
as  in  the  previous  year.  The.  balance  permits  of  the  payment 
of  a  dividend  of  6}  per  cent,  on  the  share  capital  of  £625,000 
as  compared  with  the  same  rate  on  £500,000  in  1912,  leaving 
£6,600  to  he  carried   forward. 

The  Paris  Metropolitan  Railway. — The  report  of  the  Com- 
pagnie  du  Chemin  de  Per  Metropolitan!  de  Paris,  after  giving 
details  of  the  extension  works  undertaken  by  the  City  of 
Paris  and  the  development  works  carried  out  by  the  company 
in  1913,  states  that  the  length  of  line  worked  for  the  com- 
pany's account  remained  at  13.89  miles,  Avhilst  including  the 
lines  previously  operated  for  the  account  of  the  city  the.  total 
mileage  at  the  end  of  the  year  was  48.29.  The  number  of 
employees  increased  from  5,308  at  the  close  of  1912  to  5,543 
on  December  31st,  1913,  and  the  system  of  paying  premiums 
for  the  purpose  of  inducing  the  men  to  take  a  greater  mi 
in  the  working  of  the  railway  was  considerably  extended,  the 
payments  having  amounted  to  £52,000,  or  £16.000  in  excess 
of  1912.  The  total  receipts  amounted  to  £2,192,000  as  con- 
trasted with  £2,210,000  in  the  previous  year,  and  the  expenses 
were  £938,000  as  against  £942,000,  the"  ratio  of  the  latter  to 
the  former  being  42.79  per  cent,  as  compared  with  42.52  per 
cent,  in  1912.  After  deducting  £701,000  as  the  share^of  the 
City  of  Paris  m  the  gross  receipts,  as  contrasted  with  £711,000, 
tin'  accounts  show  working  results  of  £553,000  as  against 
£563,000  in  the  preceding  year,  and  the  net  profits,  after 
making  loan  charges,  are  £314,000  as  compared  with  £348,000. 
The  dividend  amounts  to  21  i  francs  per  snare  (8.6  per  ct  □ 
being  the  same  rate  as  m  1912,  on  share  capital  of  £2,684,000. 
The  average  working  results  per  kilometre  of  line  in  opera: 
in  1913  declined  by  1J  per  cent. — or  by  £211  per  mile  as  com- 
pared with  the  preceding  year,  this  being  due  to  two  causes. 
In  the  first  place,  the  reduction  was  brought  about  for  the 
greater  part  by  the  sacrifices  made  to  enhance  the  welfare  of 
mpioyees,  and  ccondly  to  a  considerably  less  extent  by 
a  slight  fluctuation  in  the  receipts.  On  the  latter  point  the 
report  states  that  the  result  need  not  cause  surprise  or  still 
less  any  alarm.  The  transformation  of  the  system  of  horse 
'buses  into  motor  'buses  two  years  ago  produced  anal", 
effects,  which  were  foreseen  and  discounted,  but  the  change 
had  scarcely  been  completed  when  the  Metropolitan  Coin- 
Is  rose  again.  It,  will  certainly  be  the  same  in 
regard  to  r  ,    En    h  decline    which  is  due  to  the  electrification 

and  extension  of  the  tramway  system.     This  work,  winch  i ■ 

stitub  M.I    and    final    stage    in    connection   with    the 

::  of  transpoi  I  n  the  surface  which 

was  definitely  decided  uPon   "     ri|"    '  "l<l  no(  lail  to  aPPeaJ 
to  the  railway  traffic  in  its  turn,  at 

prejudicial    than    the    introduction   of    motor-omnibuses      But 
the    shock    has    I  again    without    apprec 

injury.     Although    the    tramway    n  >n   has    nol    ! 

quite   finished   the   railway    receipts   are    becoming  v 

before,    thus    showing    the    vitality  of    the   undo, 
and   the  opinion   is  expressed  that   the   curve,  of  the  receipts 
will  before  long  resume  its  upward  course, 

German— Netherlands  Telegraph  Co.— The  report  for  1MB 
of  the  Deutsch— Niederliindische  Telegraphen  Gesellschaft,  Jl 
Cologne,  states  that  although  the  average  increase  in  traffic 
which  has  hitherto  been  observed  continued,  the  receipts  Ot- 
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i  Imp  \  (l\\ nil'  i"  IK-  introduction  "I  half  ratei  foi  tran  maj  n 
telegrams  at  the  beginning  ol   the  yeai  and  tin   fail  "i  20  per 
eent,  in  Ui''  word  rate  foi   me  i  lage  n    chon     d      ith   I  be  Far 
i  be  Bee  od   balf  of  the  j  ear      1 1.  is,   hi  >-  e^  er,  Imped 

l,i    ,  ,  ,i  i  i  I  i    ,  ■     lit,'    no/in  ncn     I  ,  v      '■(>    ,  ■  -.  i  ,'i  1 1 .  i, I  i--i  I  Vi, '     ii,     I  1 1 1 


less  Telegraph  1 l<  >.  are  each 

half  nf   the  capital,   the   repon   mem a   tnai    one  n 

large    tal on  ¥ap  and   Nam  a   •■' pened  for  traffia  on 

December  1st,   and   the  stations   al    Vpia   and    Rabaul   would 

..... i, ..i, i,   i„,  ...i  ,, (,.,,,  ,,,  ii. i. ii  .    i'  ii i  


,   M-ic^nipn  <  ii.  mi'  riirn  interested   to  the  ex  ten!  of  one- 
half  nf   the  capital,   the   reporl   mentions   thai    the  fij  I    two 

....     ... ..  i  . v i     -. I     r    ..     i  ..  .rr.  .     ... 


Hruyuig    nt'iii'iiii    i'.\|)i'[isrs    ;iiiii     iii.ii.iii" 

vision  for  interesl  on  loans,  cable  maintenance  and  deprecia- 
tions funds,  etc.,  there  remains  net  profits  pf  £40,000 
bra  i'ii  with  642,000  in  1912;     II  is  intended  to  paj  a  dividend 
i  cent,  mi  the  share  capital  of  6350,000',  being  the  same 
rate  as  in  the  preceding  $reai 


Hongkong:  Tramway  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  31s1  December,  L913, 
thai  after  charging  £10,355  for  the  year  in   respect  of 

eciation  of  track,  rolling  stock,  cables,  power  plant,  etc., 
tlu>  balance  of  profit  brought  d»«n  is  £19,846,  from  which  lias 
t.i  be  deducted  the  debenture  interest  £9,340,  showing'  a  net 
profit  for  tin    year  of  £10,509  plus  £7,127  brought   forward, 

ing  an  available  balance  of  £17,636.  Of  this,  the  interim 
dividend  for  the  six  months  ended  30th  June,  1913,  at  the 
rate  of  5  pej  cent,  per  annum,  paid  oh  the  29th  October,  1913, 
free  of  income  tax,  absorbed  £2,031.  The  directors  recom- 
mend a  final  dividend  for  the  six  months  ended  31st  Decem- 
ber, 1913,  at  the  rate,  of  20  per  cent,  per  annum,  free  of 
income  tax,  leaking  12i  per  cent,  for  the  year.  Tins  will 
require  .-£8,125 'and  leave  £7,480  to  be  carried  forward.  It  is 
difficult  to  make  accurate  comparisons  between  the  years  1912 
and  1913,  owing  to  the  dislocation  caused  by  the  boycott  dur- 
ing the  end  of  the  former  year  and  the  beginning  of  the  latter 
year,  but  the  position  in  Hongkong  in  this  connection  became 
normal  some  time  since,  and  the  traffic  receipts  for  many 
months  past  have  been  very  satisfactory.  The  Hongkong 
Government  contributed  $15,248  further  as  compensation  to- 
wards the  company's  losses  during  the  boycott,  making  a 
total  contribution  of  $45, 2-18.  Unfortunately,  however,  there 
is  still  a  considerable  loss  incurred  on  the  Hongkong  (British) 
subsidiary  coinage,  and  it  is  difficult  to  foresee  any  amelior- 
ation in  this  respect  in  the  near  future.  The  Hongkong 
Government  recently  passed  an  Ordinance  prohibiting  the 
importation  of  foreign  silver  and  nickel  coinage.  It  came 
into  operation  on  1st  March,  1914,  and  the  directors  hope 
that  this  will  eventually  have  the  effect  of  reducing  the  dis- 
count on  the  British  subsidiary  coinage,  although  they  fear 
that  the  improvement  will  be  slow.  During  the  year  the 
track  from  Praya  East  to  the,  Bacecourse  has  been  extended 
to  the  Happy  Valley  and  was  opened  for  traffic  in  February, 
1914.  The  length  of  the  extension  is  about  GOO  yards.  At 
the  request  of  the  Stockbrokers'  Association  of  Hongkong 
arrangements  are,  being  made  for  the  establishment  of  a 
Colonial  Register  in  Hongkong  under  the  control  of  a  local 
committee  in  order  to  meet  the  convenience  of  shareholders 
resident  in  the  colony  of  Hongkong.  The  directors  again 
desire  to  place  on  record  their  appreciation  of  the  services 
rendered  by  the  manager,  the  agents,  and  the  staff. 


Canadian  Westinjrhoiise  Co. — The  report  for  the  year 

ending  December  3lst,  1913,  shows  that  the  profits  were!  1  002,618. 
which  sum  was  distributed  as  follows  : — Dividends  at  9  per  cent., 
S445,026  ;  bank  interest,  $28,700  ;  reserve  for  insurance  fund 
purposes,  $50,000;  written  off  property  and  plant,  8250,000  ; 
carried  forward  to  profit  and  loss  account,  $228,891.  The  total 
profit  and  loss  account  now  stands  at  $1,531,191.  The  capital 
stock  of  the  company  is  $.5,000,000.  There  are  no  bonds.— 
danadian   Electrical  News. 

American    Westin^house    Co.  —  According    to   the 

financial  Press,  the  report  of  the  Westinghouse  Electric  and  Manu- 
facturing Co.  and  subsidiaries  for  the  ypar  ended  March  31st 
shows  that  the  gross  earnings  amounted  to  $13.733, t. 46,  nn  increase 
of  13,756,081,  and  the  net  manufacturing  profits  were  SI. 717, 222, 
an  increase  of  ft  ("4.5,950.  T°e  total  income  was  ft5.99S.07tf,  an 
increase  of  #130,242,  and  the  net  income  applicable  to  dividends  and 
other  purposes  was  $1,058,809,  an  increase  of  $894,777.  The 
earnings  nn  the  common  shares  were  equal  to  10  73  per  cent.,  as 
against  8'2  per  cent,  in  1913.  Owing  to  the  reaotion  in  business 
this  year  the  value  of  the  unfilled  orders  shows  a  decrease  of 
$1,110,088  to  $7,951,385  at  March  31st. 

Riiston.  Proctor  &  Co.,  Ltd. — For  the  year  ended 
March,  1914,  the  profit  was  £119,118.  The  dividend  on  the 
ordinary  shares  is  8  per  cent,  for  the  year.  £25.000  is  put  to 
reserve  and  equalisation  of  dividend  acoount,  and  £16,821  is 
carried  forward. 


Japan.— The   Anglo-Japane*    RTatei     ron 
Xoklo,  linn  decided  to  Increase  \U  capita]  b 

The  company's  original  plant  itt   (TahiKnl  rerOi,  was 

planned  lh  Kenan  i  to  supply  Ramamatati 

vicinity.    To  ■.  demand  laet  year  •  inaed  the  company  to 

build  another  |  iwet  itation  on  the  Eliver  Tomoye,  a  tributary  af 
the  Yuhagi.    Since  then  the  growth  of  demand  im-  iteadllj 
binned,  and  now  iiKr<iin  the  extension  ol  tin;  plant  hm  d* 
necessary,     The  i  of  another  power  itation  on  the 

Hiver  Tomoye  is  being  planned,  and  it  is  for  the  pnrpoee  of  railing 
the  necessary  funds  thut  the  enlargement  of  the  capital  [|  now 
proposed. 

Stock    Exchange    \otices,  —  The     Committee     hai 

appointed  a  special  settling  day  as  under  . — 

Friday,  .lime  Btb.— Victoria  Palis  anil  Trnnivaul    I  ,    ',0,100 

f '.  per  none.  second  mortgage  debentures,  Heries  B,  Nod.  11,111  to  18,940  UIHO 
and  VLOj. 

And  ordered  the  following  to  be  quoted  in  the  Official  List  : — 

Calcutta  Tramways  Co.,  Ltd.— Further  Issue  ol  9,705  6  per  cent,  cumulative 
preference  shares  of  i'S  fully  pail,  Non.  I7,2U(J  to  50,0(10. 

Eastern  Telegraph  Co.,  Ltd.  Further  isuue  of  £108,394  'per  cent,  mortgage 
debenture  stock. 

Application  has  been  made  for  an  official  quotation  in  the 
following  : — 

Pennsylvania  Water  and  Power  Cc— *^.495,0C0  capital  stock  in  -hares  of 
8100, 

Continental. — Belgium. — la   SocirSte"   Ke'ge  poor  la 

Fabrication  des  Cables  et  Fils  Electriques,  of  Biuaiels,  reports  a 
profit  for  last  year  of  £7  253. 

The  report  of  the  Societe  des  Accumulateurs  Todor,  of  Brussels, 
for  the  last  financial  year  shows  a  profit  of  £9,996. 

RUSSIA. — The  report  of  tha  Russian  Tudor  Accumulator  Co.,  of 
St.  Petersburg,  for  last  year  show  a  net  profit  of  £42,238,  as  com- 
pared with  only  £36,529  in  1912.  The  dividend  is  being  increased 
from  10  per  cent,  to  12  per  cent. 

British  Electric  Traction  Co.,  Ltd.— Financial  news- 
papers state  that  the  directors  have  decided  to  place  £50.'>00  to 
reserve  (against  £40,000  last  year),  and  to  recommend  the  payment 
of  the  dividend  on  the  0  per  cent,  cumulative  preference  stock, 
and  a  dividend  at  the  rate  of  '6\  per  cent,  on  the  7  per  cent,  non- 
cumulative  preference  stock,  upon  which  3  per  cent,  was  paid  last 
year. 

Anderstou  Foundry  Co.,  Ltd. — Ttie  directors  recom- 
mend a  final  dividend  of  15s.  61.  per  share,  making  20s.  per  share 
for  the  year.  £10,000,  which  was  withdrawn  from  the  reserve 
fund  four  years  ago,  is  to  be  restored. 

Elmore's   German   and    A ustro  Hungarian    Metal 

Co.,  Ltd. — According  to  the  Financial  Times,  the  acjounts  for 
1913  show  a  profit,  after  charging  debenture  interest,  of  £30, 
reducing  the  debit  balance  brought  forward  to  £16,348. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
Conditions  in  the  Stock  Exchange  are  a  little  puz/.ling.  The 
financial  atmosphere  seems  to  be  clearer,  although,  at  the  same 
time,  every  slight  recovery  in  prices  brings  out  fresh  lots  of  stock. 
Recent  bye- aleotions  are  considered  to  have  brought  within  com- 
paratively near  range  that  appeal  to  the  country,  which  the  Stock 
Exchange  as  a  whole  hopes  will  prove  in  its  result  to  be  of  benefit 
to  the  capitalist,  large  and  small.  Trouble  threatens  from 
Albania,  but,  on  the  other  hand,  the  Austrian  Emperor's  health  no 
longer  gives  cause  for  anxiety.  Cross-currents  are  therefore 
conflicting,  but  Consols  have  hardened,  and  at  the  beginning  of 
this  week  the  Stock  Exchange  in  general  started  off  with 
osnfidence. 

Home  Riilway  stocks  already  show  some  degree  of  recovery  from 
the  weakness  into  which  they  were  thrown  on  the  modest  pro- 
poses of  Mr.  J.  H.  Thomas,  that  all  grades  of  railwaymen  should 
receive  an  additional  weekly  wage  of  os..  It  is  urged  by  the 
bullish  partv  that,  if  a  general  increase  of  any  substantial  amount 
is  granted,  it  can  only  be  on  the  decision  of  the  various  railway 
compxnies  to  advance  fares  all  round  ;  and  while  this  opinion 
received  a  somewhat  chilly  reception,  it  had  at  any  rate  the  effect 
of  miking  prices  better.  The  Underground  group  is  quiet,  and 
the  negotiation?  between  the  London  General  Omnibus  Company 
and  its  men  have  b»en  quoted  as  reasons  why  the  stocks  and  shares 
in  this  group  have  hung  back  in  the  improvement  shown  by  ths 
steam  stocks.  Districts  are  flit,  the  price  dropping  2j,  on  the 
apprehension  of  increased  dnmnds  from  the  men. 

The  Underground  Electric  Railways  Company  of  London,  Ltd., 
has  cnnvi-n^d  a  meeting  for  June  15th,  for  the  purpose  of  passing 
certain  resolutions  to  turn  the  concern  into  a  purely  holding  com- 
pany in  law,  as  well  as  in  fact.  According  to  the  promoters  of 
the  scheme,  this  will  enable  distribution  of  dividends  in  ire  quickly 
than  might  otherwise  be  the  case  ;  and  it  is  explained  that  the 
proposals  amount  to  little  more  than  a  legal  formality,  with  this 
end  in  view.  The  idea  was  mooted  at  the  last  meeting  held  by 
the  company,  and  promulgation  of  the  details  at  the  end  of  last 
week  caused  no  change  in  the  prices  of  the  company's  securities. 
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Oa  balance  the  £10  shares  are  J    harder,   while  the  Inoome   bonds 
eased  off. 

Disappointment  is  felt  at  the  announcement  that  the  British 
Electric  Traction  Company  will  pay  3J  per  cent,  on  its  7  per  cent. 
non-Cumulative  Preference  stock.  This  is  J  per  cent,  more  than 
was  distributed  a  year  ago.  but  the  market  had  looked  for  at  least 
fi  per  cent ,  and  the  Preference  stock  has  fallen  a  point,  the  other 
stocks  of  the  company  also  being:  uuchanged.  Other  issues  in  this 
group  are  quietly  steady,  with  business  running  on  retail  lines. 

Brisbane  Electric  Tramways  Ordinary  shares  have  just  been 
quoted  e.r  the  rights  to  the  new  shares  ;  the  price  of  these  latter 
was  temporarily  fixed  at  2  premium.  Anglo- Argentine  Tramways 
Preference  shares  improved  a  little,  and  the  4  per  cent.  Debenture 
stock  rose  with  them  :  but  Brazil  Tractions  have  been  flat,  and 
upon  resumption  of  selling  which  had  the  appearance  of  being 
forced,  the  price  reacted  to  77 J,  a  drop  of  3  with  a  point  recovery 
later  on.  Calcutta  Tramways  Preference  lost  the  small  improve- 
ment registered  a  week  ago.  Rio  Tramways  bonds  continued  their 
advance. 

The  Mexican  group  is  the  turn  harder,  and  that  is  all  which 
can  be  said  for  it.  It  is  something,  however,  for  the  securities  to 
have  retained  their  substantial  improvements  of  last  week,  and 
these  have  been  further  added  to  by  gains  in  the  Light  and  Power 
Company's  First  Mortgage  bonds  and  in  Mexico  Trams  6  per  cent, 
bonds.  Some  of  the  recent  Continental  pressure  to  sell  has  been 
relaxed,  and  venturesome  buyers  are  attracted  by  the  big  yields 
now  to  be  obtained  from  a  purchase  of  the  bonds.  So  wide  are  the 
prioes  quoted  in  the  shares  that  speculation  in  them  is  scarcely 
worth  while,  except  to  the  man  who,  taking  big  risks,  goes  for 
big  profits. 

The  Canadian  division  is  a  little  unsteady,  and  a  fall  of  2  points 
took  Canadian  General  Common  shares  to  105J.  Canadian 
securities,  as  a  whole,  have  received  something  of  a  fillip  during 
the  past  few  days  by  reason  of  reported  dissoveries  of  oil  on  a  very 
extensive  scale,  which  have  served  as  an  excuse  for  attracting 
freBh  attention  to  the  stocks  and  shares  of  the  Dominion.  In  the 
Indian  group,  Calcutta  Electric  Supply  Ordinary  and  Preference 
have  both  risen  \.  Shanghai  Electric  Construction  shares  are 
wanted  ;  the  price  is  5s.  up  at  1 33,  and  buyers  demand  the  offer  pf 
further  shares. 

The  only  changes  in  the  list  of  English  electricity  supply  and 
power  shares  are  another  rise  of  J  in  St.  James'  and  Pall  Mall 
Ordinary,  and  a  point  decline. in  Urban  First  Debenture  Btock. 
Business  in  all  the  London  issues  is  tamely  quiet.  There  has 
been  a  little  selling  of  County  of  London  Ordinary  by  those  who 
have  elected  to  take  up  the  new  shares,  a  call  on  which  fell  due 
the  other  day.  As  has  been  pointed  out  here  on  previous  occasions, 
there  is  a  turn  to  be  obtained  by  selling  the  old  shares  and  taking 
up  the  new,  since  the  latter  can  be  bought  at  about  11?  ;  the 
same  conditions  apply  also  to  the  Preference  issue.  The  provincial 
shares  hold  all  their  lately-acquired  strength.  The  course  of  invest- 
ment markets,  as  a  whole,  has  been  against  such  a  steady  class  as 
that  of  the  Electricity  Supply  list.  The  yields  on  the  shares, 
however,  are  sufficiently  good  to  render  it  pretty  certain  that  when 
business  spreads,  these  shares  will  receive  more  attention  than  they 
are  getting  at  the  present  time.  A  glance  at  the  table  overleaf 
shows  that  the  returns  derivable  from  good-class  electric  lighting 
shares  are  attractive  enough,  in  view  of  the  comparative  cheapness 
of  money. 

West  India  and  Panama  Telegraphs  have  shed  5s.,  receding  to  2 
upon  the  appe  trance  of  the  report,  which  was  regarded  as  some- 
what disappointing  ;  possibly,  however,  the  closing  of  a  few  specu- 
lative positions  had  as  much  to  do  with  the  decline  as  the  issue  of 
the  accounts.  Although  there  is  a  steady  demand  for  other  invest- 
ment stocks  in  this  division,  no  alterations  have  taken  place  in 
prices.  Buyers  find  difficulty  in  obtaining  delivery  of  stock  and 
shares  which  they  have  purchased,  and  when  they  press  for  it, 
they  are  told  that  there  is  so  little  in  the  market  that  the  sellers 
crave  longer  time  than  usual  in  which  to  satisfy  their  bargains. 
Under  Stock  Exchange  rules,  by  the  way,  stocks  and  shares  which 
remain  undelivered  ten  days  after  the  account  day  for  which  the 
bargain  was  done,  can  be  "  bought  in  "  by  the  official  broker  in  the 
House  ;  and  notwithstanding  the  fact  that  attempts  to  enforce 
delivery  in  this  way  are  frequently  unsuccessful,  they  are  detested 
by  people  against  whom  the  loss  falls,  inasmuch  as  they  involve 
payment  of  heavy  commission  to  the  official  broker.  The  client, 
of  course,  pays  nothine  at  all. 

Weakness  continues  to  characterise  the  Marconi  market.  The 
parent  shares  have  slipped  back  to  SyVi  so  that  if  the  dividend  is 
maintained  at  its  previous  rate  of  20  per  cent.,  the  return  at  the 
present  time,  allowing  for  the  inclusion  of  dividend  in  the  price, 
will  work  out  to  nearly  fif  per  cent,  on  the  money.  The  Prefer- 
ence went  back  with  the  Common,  and  there  were  small  falls  in 
the  shares  of  the  subsidiary  undertakings.  Chile  Telephones  are 
a  trifle  harder,  after  their  recent  dullness  ;  and  New  York  Tele- 
phone bonds  remain  strong  at  a  shade  btlow  100. 

In  the  Manufacturing  list,  Willans  M  Robinson  Preference 
reacted  to  42.  on  a  little  stock  coming  to  market  ;  British 
Westinghouse  Preference  remained  in  the  ascendant,  and  this  week 
there  is  a  rise  of  '-U.  9d„  which  has  carried  up  the  price  to  35s. 
The  buying  is  persistent,  and  although  there  comes  every  now  and 
then  a  bout  of  profit-taking,  this  does  not  spem  to  damp  the  spirits 
of  the  supporters  of  the  market.  Castner-Kellner's  went  back  a 
trifle  to  2  £.  The  Cable  shares  are  strong.  Henleys  and  ('illenders 
being  what  the  Stock  Exchange  calls  "  good  market!  "  ;  and  the 
improvement  in  Electric  Constructions  of  both  classes  is  well 
maintained.  Robber  issues  have  rallied  a  trifle  after  being  dull 
and  depressed.  This  week's  auction  sale  in  Mincing  Lane  realised 
fair  prioes,  and  the  Stock  Exohange  settlement  showed  the  presence 
of  a  good  many  bears  in  the  share  mark  it. 


MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prioes  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  oircum stances. 

Wednesday.  May  27th. 


CHEMICALS.  Ac. 


i  Acid,  Hydrochloric!  ••         ••     per  owl, 

I      ,,      Nitno „ 

r     „     Ozalio  per  lb. 

i     „      Balphurlo per  owt, 

I  Ammoniac  Sal         „ 

i  Ammonia,  Muriate  (large  crystal)  per  ton 

i  Bleaching  powder „ 

i  Bisulphide  of  Carbon      . .        . .         „ 

I  Borax M 

i  Copper  Sulphate K 

i  Lead,  Nitrate         I „ 

I      „     White  Sugar         

i      „     Peroxide 

i  Methylated  Spirit per  gal. 

I  Potassium,  Bichromate,  In  oasks    per  lb. 
I  Potash,  Caustic  (88/90  %)  ..     per  ton 

l        „       Chlorate per  lb, 

r        „      Perch  lorate        , 

l  Potaasium,  Cyanide  (98/100  %) . .         „ 
(for  mining  purposes  only) 

l  Shellao  per  owt, 

l  Sulphate  of  Magnesia      . .        . .    per  ton 
i  Sulphur,  Sublimed  Flowers      . .         „ 

1         „          Recovered  

I        „         Lump „ 

I  Soda,  Caustio  (white  70/72  %)   ..         „ 

i      „     Chlorate       per  lb. 

r      ,,     Crystals        per  ton 

i  Sodium  Biohromate,  oasks        ..    per  lb, 


METALS.  Ac, 

6  Aluminium  Ingots,  in  ton  lots  ..  per  ton 
b           „           Wire,  in   ton   lots  i 
(1  to  14  8.W.G.)  J 

b           „           Sheet,  in  ton  lots   . .  „ 

p  Babbitt's  metal  ingots    . .        . .  „ 

c  Brass  (rolled  metal  2"  to  12"  basis)  per  lb. 

c      ,.     Tube  (brazed)        ..        ..  „ 

c      ,,         „     (solid  drawn)           . .  „ 

c     ,,     Wire,  basis „ 

c  Copper  Tubes  (brazed)     ..        ..  „ 

c       n          >•      (solid  drawn)      . .  „ 

g       „      Bars  (best  selected)       . .  per  ton 

g       „      Sheet          „ 

g       „      Bod H 

d        M       (Eleotrolytlc)  Bars          . .  „ 

d       „                 „           Sheets     ..  „ 

d        „                  h            Bods        ..  H 

d                         n           H.O.  Wire  per  lb. 

/Ebonite  Rod           „ 

f      „        Sheet        „ 

a  German  Silver  Wire       ..        ..  „ 

b  Gutta-peroba,  fine „ 

A  India-rubber,  Para  fine  ..        ..  „ 

/  Iron  Pig  (Cleveland  warrants)  . .  per  ton 

/     „    Wire,  galv.  No.  8,  P.O.  qual.  „ 

g  Lead,  English  Pig „ 

m  Manganin  Wire  No,  26  ..        ..  per  lb, 

g  Meroury         per  hot. 

e  Mioa  (in  original  cases)  small  ..  per  lb, 

e     „              mm      medium  „ 

e     „               ,.           m      large   ..  „ 

o  Nickel,  sheet,  wire,  fto „ 

p  Phosphor  Bronze,  plain  oastlngs  „ 

0         m           m    rolled  bars  4  rods  „ 

p        „           n  rolled  strip  &  sheet  „ 

o  Platinum       per  oi, 

d  SUioium  Bronie  Wire      ..        ..  per  lb, 

r  Steel,  Magnet,  In  ban     ..        ..  per  ton 

g  Tin,  Block  (EngllBh)         ..         ..  „ 

a    „     Wire,  Nos.  1  to  18    ..        ..  per  lb. 

p  White  Anti-friction  Metals       ..  per  ton 

it  Zino,  Sh't  (Vlsllle  Montagne  bnd.)  „ 


Latest 

Fortnight's 

Price. 

(no. 

or  Deo, 

6/- 

22/- 

2»d. 

6/8 

«/- 

£29 

£6  6 

£18 

£11  10 

£21  5 

£30  10 

£27  10 

£82 

2/8 

8jd. 
£22  10 

BM. 

8}d. 

7td. 

70/- 

£4  10 

£810 

£5  10 

£6  6 

£10 

Bid, 

£2  e 

8d, 

.. 

£107  6  8 

£112 

£60  to  £221 

no. 

Ma, 

7jd. 

7id. 

Jl. inc. 

9jd. 

eia. 

£78 

£78 

£78 

£66  6 

£84  5 

£71  16 

8Jd, 

4/6 
«/- 

•• 

1/10 

8/- 

2/10 

61/1 

3Jd.  deo 

£14 

£19  5 

10s.  lno. 

6/6 

£7 

6d.  to  8a, 

8/6  to  6/- 

7/6  to  11/- 

8/6  to  4/6  nom 

1/1  to  1/8J 
l/0j  to  1/2 
1/2J  to  1/6} 

186/- 

103d. 

.. 

£66 

£160  10  to  £15110 

£i  dec. 

2/4 

£44  to  £194 

£25  2  6 

Quotations  supplied  by— 


m  G.  Boor  ft  Co. 

b  The  British  Aluminium  Co,,  Ltd, 

c  Thos.  Bolton  ft  Sons,  Ltd, 

d  Frederlok  Smith  ft  Co. 

e  F.  Wiggins  ft  Sons. 

/India-Rubber,  Gutta-Peroha   and 

Telegraph  Works  Co.,  Ltd, 
g  James  ft  Sbaksneare, 
h  Eilwarl  Till  ft  Oo, 


/  Boiling  ft  Lowe. 

k  Morris  Aehby,  Ltd. 

/  Richard  Johnson  ft  Nephew,  Ltd. 

m  W.  T.  Glover  ft  Co.,  Ltd. 

jo  P.  Ormlston  ft  Sons 

o  Johnson,  Mattbey  ft  Co,,  Ltd. 

r  W.  r.  Dennis  A  Oo 


Mackay  Companies. — In  our  issue  of  March  2?th  last, 

under  the  above  heading,  the  annual  report  of  the  Mackay  Com- 
panies of  February  16th  was  dealt  with,  and  we  there  drew  atten- 
tion to  the  meagreness  of  the  particulars  furnished  to  the  share- 
holders. There  has  since  been  issued  a  postcard,  containing  on  one 
side  an  advertisement  of  the  Mackay  Companies'  systems,  and  on 
the  other  side  a  balance-sheet  of  the  Commercial  Cable  Co.  to 
December  31st,  1913,  giving  the  value  of  cables,  electric  plant  and 
equipment  as  $18,437,818  ;  property  purchased,  $20,000,000;  spare 
cable  on  hand,  $242,072  ;  New  York  State  and  City  bonds,  io.,  leas 
obligations  connected  therewith,  $13,365,413  ;  and  sundry  accounts, 
including  traffic  balances  and  cash  in  banks,  $2,792,571'..  The 
liabilities  are  :  —Capital  stock,  $25,000,000  ;  first  mortgage  4  per 
cent,  gold  bonds  and  debenture  stook,  $20,000,000 ;  sundry 
accounts,  including  traffic  balances,  $1,7711,460 ;  and  reserves, 
88,058,449.  This  is,  indeed,  a  very  conservative  statement  and  it 
might  well  have  been  more  ample, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— DOME. 


Bath  Trams,  Prol.  Ord 

Do.    6%  Pre! 

Do.    44  %  Dob 

Brit.  Bleo.  Trao.,  8  %  Pref. 

Do.        Do.  Deferred 

Do.        Do.  6  %  Oum.  Pr'f. 

Do.  7  %  Non-Oum.  Pr'f. 

Do.  6  %  Perp.  Deb.     . . 

Do.  44  %  2nd  Deb.      . . 

Central  London  Railway,  Ord. . . 

Do.     Gtd.  Assented 

Do.    Pref 

Do.    Gtd.  Assented 

Dc.    Def 

Do.    Gtd.  Assented 

Do.    4  %  Deb ... 

City  &  8.  London,  6%  Pref.,  1891 

Do.   Do.    1896   .. 

Do.   Do.    1901   .. 

Do.   Do.    1908   .. 

Do.    4  %  Deb.      .... 
Bastings  Trams,  6%  Pref. 

Do.    44%  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    5  %  Cum.  Pref. 

Do.  Do.    44  %  1st  Deb.  . . 


Stock 

Dividends 

Share. 

for 

» 

191!1. 

191R. 

1 

Nil 

1 

6 

I 

100 

44 

«4 

100 

100 

100 

H 

A 

100 

8 

8* 

100 

B 

6 

100 

44 

«4 

100 

8 

H 

100 

4 

100 

4 

4 

100 

4 

100 

a 

a 

100 

4 

100 

4 

4 

100 

6 

6 

100 

6 

5 

100 

5 

6 

100 

5 

It 

100 

4 

4 

1 

A 

fit 

100 

3 

*4 

6 

K 

100 

4 

4 

100 

5 

6 

1 

1 

6+ 

100 

44 

44 

Closing 
Quotations 
May  20th. 


70  —  75 
144-  1114 
64—  7* 
8»4-  914 

64  —  57 
924-  8 '4 

77  —  80  xd 

67  —  62 
82  —  84 

68  —  73 
84  —  86 
40  —  46 
80  —  82 
97  —  99 
95  —  97 
91  -  94 
h9  —  92 
89  —  92 

86  —  88 

66  —  70 
2—24 
73  —  78 

87  —  89 

ft —      <?3 

H-    »1 

78  —  83 


RIbo 

Present 

+  or 

Yield 

Kail 

p.o. 

— 

£  «.  d. 

Nil 

6  13    4 

8    0    0 

6  ii    2 

—  1 

6    2  10 

5    6    0 

6  12    9 

4  16    9 

4  15    3 

6    9    7 

+  1 

4  13    0 

4    9    0 

—1 

4  17    7 

4     0  10 

6    3     1 

6    6    5 

6    8    8 

6    8    8 

4  11     0 

8    6    8 

6    8    7 

6    0    0 

6    2    7 

6  12    4 

7  12    8 

6    8    6 

London  Eleo.  Railways,  4  %  Dob. 
London  United  Trams,  4  %  Dob. 
Metropolitan  Railway  Consol,  .. 

Do.    Surplus  Lands 

Do.    8*%  Deb 

Do.    84  %  Pref 

Do.    8*  %  Con.  Pref 

Metropolitan  Distriot  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien 

Do.    44%FIrBtPref 

Do.    8*%  Gtd 

Metro.  Klec.  Trams,  44  %  Deb, 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  4  %  Deb. 
Underground  Kleo.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord. .. 

Do.    6  %  Pref 

Do.    44%  Deb 


100 

100 
too 


100 
100 
100 

1 
1 

100 
100 
10 

1/- 

100 
100 
100 


Dividend* 

for 

191a. 

1918. 

4 

4 

4 

4 

a| 

i 

B 

84 

H< 

Nil 

6 

0 

4 

4 

4 

4 

t\ 

i 

0, 

3 

6 

6 

B4 

»1 

A 

6 

44 

44 

4 

4 

A 

A 

44 

44 

A 

A 

Nil 

8 

4 

44 

41 

Olodng 

CJiiMtatl'/Til 
May  1Mb. 


Mm 
ran 


90  —  02 
MS  —  60 
M)i—  M 
Al  -  6.1 

-t  _  m 

82  —  84 
80-82 
18f  -  2  It 
188  —141 
9:i  —  95 
96-97 
K!  —  H 
74  -  76 

854—  884 


PI 

66-70 

8—    ?$ 

115  -117 

994-1014 

88  —  89 
84  —  87 


—1 
-1 


-«1 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  8.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traotion,  Light  and  ) 
Power  ) 
Brisbane  Trams  Invt.,  Ord. 

Do.     6%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    .. 

Do.    Pref.  Ord 

Do.    6  %  Pref. 

Do.    44  %  1st  Mort.  Deb. 

Do.    44  %  Vanoouver  Deb,    . . 

Do.    41%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electrio  TramB 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elee.  Rly.,  5  %  Bonds  . . 
Kalgoor  ie  El.  Trams  6%  A  Deb. 

Do.    6%BDeb 


6 
5 

al 

a 

100 

4 

4 

100 

44 

44 

100 

b 

6 

100 

5 

6 

10 

A 

6 

100 

44 

44 

100 

6 

6 

$100 

6 

6t 

6 

8 

6 

6 

5 

6 

100 

4* 

4* 

100 

K 

8t 

100 

K 

6 

100 

6 

6 

40 

44 

41 

100 

44 

44 

100 

*\ 

4| 

6 

71 

94 

6 

5 

6 

100 

44 

44 

1 

6 

6 

6 

6 

6 

100 

4 

4 

100 

6 

6 

$1000 

6 

6 

100 

6 

6 

100 

8 

4H-  m 

+  ft 

6  11     4 

4i-     4* 

+  ft 

6    2    3 

92*—  944 

+  1 

4    4     8 

984-101J 

4     8    A 

964—  98a. 

6    1    A 

103  -106 

4  14    3 

101—  114 

944-  964 

6    4    4 
4  13    3 

99  —101 

4  19    0 

77  —  79 

— 2* 

7  12    0 

7  —    11  xd 

5     0    0 

41-    H 

4  13    0 

98  —101 

4     9     1 

110  -114 

—1 

7    0    4 

103  —107 

-1 

6  12     1 

103  —106 

+  1 

4  14     2 

97  -100 

+  1 

4  10    0 

94  —  98 

4  12    0 

934—  954 

4    9    1 

64—  7 

6  15    9 

6—51 

-ft 

4  15    3 

97  —  100 

4  10    0 

I-      I 

6  13    4 

6ft-  6ft 

4  11  11 

92  —  97 

4    2    6 

88  —  82 

6    8    8 

934—  974 

6    2    6 

84  —  89 

6  12    4 

10  —  20 

Nil 

La  Plata  Eleo.  Trams,  Ord, 
Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6  %  Deb 

Madras  Eleo.  Tr.,6%  Cum.  Pref. 
Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Gen.  Con.  6  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  I 
6  %  Bonds J 

Do.    6  %  Mort.  Bonds  . . 
lao  Paulo  Tram.,   Lt.  and  P. ) 
5  %  1st  Deb.  J 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

4j(d. 

6 

1 

K 

A 

1 

A 

A 

100 

5 

6 

6 

6 

A 

100 

6 

6 

100 

5 

6 

$1000 

5 

5 

$100 

7 

7 

6 

6 

100 

A 

A 

6 

10 

10 

6 

A 

A 

100 

6 

6 

6 

A 

A 

100 

44 

41 

5 

6 

100 

6 

6 

$500 

6 

6 

100 

5 

6 

100 

5 

6 

6 

7 

7 

6 

A 

A 

100 

5 

5 

100 

41 

41 

It-  H 

1ft-  1H 
iS-  1ft 

95  —100 
41-  5i 
101  -103 
78  —  81 
984—1004 
67  —  71 
77  —  81 
75  —  80 
31-  4i 
4—44 
£64-  89£ 
6—54 

95  —  97 

96  —  98 
87i-  894 
96  —100 
83  —  92 
96  —  97 

4£—  54 
41-  51 
924-  95* 
934—  95j 


+  4 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES-HOME. 


Bournemonth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44%  Deb.  Stook  .. 
Brompton  &  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Central    Eleotrio  Supply,  4  %l 

Guar.  Deb. ) 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.     "  City      Undertaking  "  ) 
44  %  Cum.  Pref. J 

Do.    Do.    4%  Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Second  Deb, 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson'B,  Ord. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.    .. 
Folkestone 

Do.    44%  First  Deb 


10 

6 

7 

10 

44 

44 

10 

6 

6 

Stock 

41 

41 

6 

10 

10 

6 

7 

7 

100 

4 

4 

6 

5 

6 

6 

44 

44 

6 

44 

44 

100 

4 

4 

6 

5 

6 

Stock 

44 

41 

10 

9 

10 

10 

6 

A 

Stock 

6 

6 

100 

44 

41 

10 

6 

7 

10 

A 

A 

Stock 

3 

41 

Stock 

44 

£8 

6 

A 

A 

6 

100 

44 

44 

6 

A 

A 

100 

44 

44 

10  —  11 

9  —  10 
101-  icg 
95  —  98 
8|-  91 
8J-  8| 
914—  944 

41-  61 
48-  6 
41-     4g 

92  —  94 

4i-    54 

97  -100 
16  -  17 
124     184 

116"-120 
100  -103 
HI-  121 
HI-  121 
103  —106 

98  - 101 
ft—  ft 
84-  4 
1|-    2 

84  -  87 
6-54 

93  -  95 


6    7    4 

4  10    0 

6  10    4 

4  11     9 

5    8     1 

4     0    0 

4     4    8 

5  11     7 

4  10    0 

4  17    4 

4    6    1 

4  17    7 

4  10    0 

6  17    8 

4    9    0 

4     7    4 

4    8     1 

6  14     3 

4  17    0 

4    6    3 

4    9     1 

Nil 

7  10    0 

5     8     6 

6    9    1 

4  14    9 

Hove 

Kensington  &  Knightebridge,  Ord 

Do.    4%  Deb 

Kent  Elec.  Power,  44  %  Deb.  . . 
London  Electrio,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb,  .. 
Metropolitan  

Do.    44  %  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    84%  Mort  Deb 

North  Metropolitan  Power  Sup- ) 

ply,  6  %  Mortgages  (Red.) ) 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    34%  Deb 

South  London,  Ord.  ..        .. 

Do.  6  %  First  Mort.  Deb.  .. 
South  Metropolitan,  7  %  Pref.  .. 

Do.  44  %  First  Deb.  Stock  .. 
Urban,  Ord.  .  

Do.    6%  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


6 

8 

9 

5 

8 

9 

Stook 

4 

4 

Stock 

41 

41 

8 

24 

8 

6 

A 

A 

Stock 

4 

4 

6 

4} 

41 

6 

44 

41 

Stock 

44 

*♦ 

Stock 

8i 

4 

100 

6 

6 

10 

6 

A 

6 

7 

7 

6 

10 

ia 

5 

7 

7 

100 

84 

84 

4 

61 

61 

100 

6 

E 

1 

7 

7 

100 

44 

44 

£3 

Nil 

6 

Bt 

4 

100 
6 

44 

10 

St 

t 

44 

44 

84-  9 
74-  8 
90-92 
76  -  80 
11-  11 
41-  61 
924  9f4 
81-  St 
44-      5 

97  -100 
83-86 

98  -  101 


W-    5ft 


*  Unless  otherwise  state  d,  all  shares  are  folly  paid.       1  Interim  Dividend.        J  And  Funded  Cern, 


Continued    on    next    page. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRICITY    SUPPLY    AND    POWER— COLONIAL    AND    FOREIGN. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5  %  Pref 

Calgary  Power.  1st  Mort.  Bds.  .. 
Canadian  Gen.  El.  Com 

Do.    7%  Pref 

Cordoba  Lt.,  Powcrand  T.,  Ord. 

Do.    6  %  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba,  | 

6  %  Bonds  I 

Eleo.  Supply  Viotoria,  6  %  1st) 

Mort.  Deb. ) 

Eleo.    Dev.    Ontario,    6   %    1st) 

Mort.  Bonds  J 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  6%  G.  Bs, 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexioan  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 

Do.    6  %  3nd  Mort.  Bonds    . . 


100 
$100 

$100 

1 

100 
100 


9600 
10/- 

1 

$500 


$100 
$100 


Closing 
Quotations 
May  20th. 


6i-     5g 

6f>-     h\ 
904-  934 
103  -104 
117  —122 

A-      8 
87  —  90 

es  —  es 

91  —  94 

98  J- 96J 

A-     f 

103  —105 
li-    1£ 

105  — 1C8 
68  —  63 
S8  -  41 

68  -  78 
70  -  75 

69  —  64 


Rise 

+  or 

Fall 


Present 
Yield 
p.o. 


4  14  1 

5  8  0 
7  6  6 

6  13  10 

7  12  0 

5  11  1 

6  16  4 


6  4 
Mil 


4  12  6 
7  18  10 

9  ii  6 

6  18  4 

7  13  3 


Monterey  Rly.,  Light  A  Power,  1 

6%  1st  Mort.  Deb./ 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt ,  Power  and  Coal,  | 

6%  1st  Mort.  Bonds  ( 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6  %  Deb.  Stock 
Roy.  Eleo.  Co.,  Montreal,  4ft  %  1 
1st  Mort.  Deb. ) 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  1st  Deb.  .. 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  1 
1st  Mort.  6  %  Gold  / 


100 
$100 

$500 
Stock 

Do. 

Do. 

100 

$100 
$500 
Stock 
Do. 

100 


Dividends 
for 


Closing 
Quotations 
May  2(ith. 


50-64 
220  -225  xd 

10-30 
386     -246  xd 

97  -108  xd 
101  -108 

100  -102 

184  -138 
107  -109 
9»4    1014  xd 

98  -lOOxd 
85  —  69 

13-     38 

103  -105 


Rise 
+  or 

FaU 


MANUFACTURING    COMPANIES. 


Aron, Ord 

Do.  6  %Pref 

Babcook  &  Wiloox 

Do.     Pref 

British  Aluminium,  Ord, 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  .. 

Do.     Deb.  8tk 

B.I.  &  Helsby  Cables 

Do.    Pref.  

Do.     Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.     5  %  Prior  Lien  Deb.      .. 

lo     4}%  Deb 

Do.    4|  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

7 

1 

6 

6 

1 

16 

lfi 

1 

6 

6 

1 

6 

1 

6 

6 

100 

6 

5 

100 

5 

6 

6 

10 

13 

5 

6 

6 

100 

*i 

a 

100 

*1 

2 

Nil 

6 

100 

4 

1 

100 

e 

R 

1 

1 

2 

Nil 

100 

6 

5 

100 
100 

3 

1^ 

6 

15 

15 

6 

6 

6 

100 

44 

44 

1 

20 

"3 

100 

44 

li-    11 

15=  ^ 

97  —100 

90  —  95 
91—  9? 
65-  6g 
101  —104 
92  —  94 
12  -  US 
73  —  75 
100  —103 
2/-  -3/- 
8/-  —8/6 
0-  I 
80  —  86 
E0  —  55 
29  —  88 
HI-  12S 
5—6* 
97  -100 

2',  29 

104  —107* 


8    6    0  ! 

6  17    2 

6    4    7 

4    7    6 

4  14     1 

6    8    0 

6    0    0 

6    5    3 

6  13     4 

4  14     1 

4    6     9 

4  16    9 

+  T7! 

6  10    6 

5    6    8 

6  16     6 

Nil 

Nil 

Nil 

6  17    8 

+  14 

8    3    8 

13  12    8 

5  18    7 

4  16    6 

4  10     0 

+A 

6    3    9 

4    4     1 

Crompton  &  Co.,  Deb 

Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.     fully  paid 

Do.    4%  Deb 

Do.    6%  Second  Deb 

Electric  Construction       . .        . . 

Do.     Pref 

Greenwood  &  Batley,  Pref.       .. 

Do.    Deb 

General  Eleotrio,  6  %  Pref, 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T 

Do.    Pref 

Telegraph  Construction 

Do.    Deb 

Willans   &    Robinson,  4  %  1st  1 

Mort.    Deb [ 

Do.    B  4%  Cam.  Pref. 


100 

6 

6 

1 

Nil 

1 

6 

A 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

6 

5 

1 

6 

6 

1 

7 

7 

10 

7 

7 

100 

5 

6 

10 

6 

6 

100 

4 

4 

6 

15 

20 

6 
100 

8 

\ 

10 

74 

l\ 

10 

6 

5 

12 

20 

20 

100 

4 

4 

100 

4 

100 

£i 

83  —  86 

fZ      f 

1—14 
68  —  62 
61  —  66 

S-    i 
1-   11 

61-  7J 
92  —  94 

ioj-  104 

87  —  91 
144—  1"'4 
4£  —  5J 
1014-1034 
10  —  11 
81-  94 
864—  384 
98  —100 

64  —  68 
40  —  41  xd 


TELEGRAPH    AND    TELEPHONE    COMPANIES. 


Amazon  Telegraph 

Do.    6%  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.     Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    6    % ) 
Mort.  Deb. ) 

Chili  Telephone 

Commercial  Cable,  Stlg.  4  %  Deb. 
Cuba  Telegraph 

Do.    10%  Pref.  .. 
Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  4*  %\ 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord.  Stock 

Do.    8J  %  Pref.  Stock  .. 

Do.    4%  Mort.  Deb 

Eastern  Extension  ..        .. 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

44 

Stock 

b 

5 

$100 

8 

8 

$1000 

4 

4 

Stock 

8 

8 

Do. 

fi 

6 

Do. 

30/- 

30/- 

100 

6 

6 

6 

8 

fit 

Stock 

4 

4 

10 

6 

fit 

10 

10 

10 

6 

4 

4 

6 

10 

10 

10 

4 

4 

100 

44 

44 

Stock 

7 

7 

Do. 

84 

8ft 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

A 

fit 

10 

6 

6 

10 

20 

20 

25 

18 

13 

$100 

6 

6 

$100 

4 

4 

61-  61 
94  —  97 
123  -127 


91 


94 


-  67 
1081-1091 
23ft-   23g 

102  —104 

7}-     74 
79  -  81 

8ft-    94  xd 
16  -  17  xd 

84-     4 

7i-    71 

64-    7 

98  —100 
180  —133  xd 
77  —  79  xd 
94  — 
124-  18  xd 


ft 


134-  13 

81  -  88 
564-  684 
81  -  84 
68  -  71 


7    4    0 

6    3    0 

6    6    0 

+1 

4     6    0 

4    9    7 

6  10     1 

6     7    0 

4  16  a 

+  A 

6    6    8 

+  1 

4  18    9 

6    6    4 

6  17    8 

6    0    0 

6    9    0 

6  14    4 

4  10    0 

5    5    3 

4    8    9 

4    3    4 

6    7    9 

4    8    0 

6    5    4 

4  12    4 

6     11 

6  11     1 

6  19     1 

6  12    7 

Marooni's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref.  . . 
Monte  Video  Telephone,  Ord.  . . 

Do.    6%  Pref 

New  York  Telep.,  4ft%  Gen.  Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  I 
Guar.  Debs.  I 

Reuter's         

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America    ..        .. 

Do.    4  %   Debs.,   1  to  1,6001 

guar,  by  Braz.  Sub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref 

Do.    5  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

30 

ao 

1 

17 

1 

6 

n 

1 

5 

6 

100 

44 

44 

1 

10 

10 

1 

6 

6 

Stook 

4 

4 

Do. 

4 

4 

10 

10 

7 

Cert. 

6 

6 

Stock 

44 

44 

5 

6 

6t 

6 

5 

5 

aj 

2ft 

N 

100 

4 

4 

10 

ll 

U 

10 

6 

10 

fi 

6 

100 

6 

5 

10 

7 

7 

Stock 

4 

4 

$1000 

44 

44 

8  -    8} 

-A 

2g  -     26 

n-  h 

-A 

99  -100 

2A-  3A 

874-  894* 

98  - 100 

84-   94 

26  —129 

98  -100 

61-     61  xd 

64-    68 

I-    >» 

96-99 

1?-    2ft 

-A 

9§       104 
H        94 

97  —  99 

133     1SJ 

964      974 

94  -  97 

Unless  otherwise  stated  all  shares  are  folly  paid. 


t  Interim  dividend, 


a  Paid  in  deferred  interest  warrants. 


Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


Electrical    Exhibition    in   Turkey. — An  interesting 

Electrical  Exhibition — the  first  of  the  kind  in  the  country — 
organised  by  the  Siciute  Ottomane  d'Electricite,  was  opened  in 
Constantinople  on  the  10th  inst.,  and  is  attracting  considerable 
attention.  The  display  comprises  all  applications  of  electricity, 
from  electric  irons,  cooking  stoves  and  other  household  uses,  to  the 
more  industrial  departments  of  central  station,  electric  tramway, 
telegraph  and  telephone  equipment.  Among  the  many  exhibits 
that  may  be  mentioned  are  those  of  the  A.E.G  ,  of  Berlin,  Messrs.  L. 
Faure  k  Co.,  a  French  electrical  engineering  concern,  Messrs.  Ganz 
and  Co.,  of  Budapest,  Messrs.  Kirchner  &  Co.  (electrically- 
operated  wood-working  machinery),  the  Siemens-Schuckertwerke 
Ciesellnchaft,  of  Berlin,  and  the  varied  display  of  the  British 
Agencies  Association.     The  last-named  body,  of  which  Mr.  Robert 


Rowell  is  the  managing  director,  is  representing  the  interests  in 
Turkey  of  a  number  of  well-known  British  firm6,  amongst  which 
may  be  mentioned  Callender's  Cable  and  Construction  Co.,  Ltd., 
Messrs.  Thos.  Firth  &  Sons,  Ltd.,  the  Birmingham  Small  Arms  Co., 
Ltd.,  Messrs.  R.  &  W.  Hawthorn,  Leslie  &  Co.,  Ltd.,  Messrs.  Dick, 
Kerr  &  Co.,  Ltd.,  the  Birmingham  Metal  &  Munitions  Co.,  Ltd., 
the  Cotton  Powder  Co.,  Ltd.,  the  Weldless  Steel  Tube  Co.,  Ltd., 
Messrs.  John  Musgrave  &  Co.,  Ltd.,  and  Sir  Wm.  Arrol  k  Co.,  Ltd. 
As  will  be  gathered,  the  display  of  the  Association  is  an  extremely 
varied  one,  and  it  is  interesting  and  satisfactory  to  learn  that, 
after  leaving  the  Turkish  market  so  long  to  German  and  Conti- 
nental manufacturers,  the  organised  flfirts  towards  bringing 
British  productions  to  the  front  are  beginning  to  make  themselves 
felt. 
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REVIEWS. 


rrintsui'iss'wn    Line   Formulas  for  Electrical    Engi 

neers    and    Engineering    Students.      By    II.    B. 

Nun, hi.     London:  Constable  &  Co.,  Ltd.    Price 

8s,  6d.  net. 

The  title  of  this  little  book  indicates  with  sufi 
clearness  its  country  of  origin,  and  we  are  not  there- 
Fore  unprepared  to  find  that  the  sizes  of  conductors 
arc  given  in  \>.  &  S.  gauge,  and  iliat  the  standard 
frequencies  for  which  the  tables  arc  prepared  are  25 
and  (k)  cycles  per  sec.  These  circumstances  may  to 
some  extent  impair  its  usefulness  to  the  British 
reader;  but  there  is  much  material  in  the  book  which 
will  make  it  helpful  to  the  electrical  engineer  in  this 
country  who  has  occasion  to  make  frequent  estimates 
and  calculations  for  long-distance  alternating  cur- 
rent transmissions. 

For  reasons  which  are  given  later,  we  do  not  feel 
able  to  recommend  the  engineering  student  to 
make  use  of  Mr.  Dwight's  work,  unless  his  previous 
experience  in  line  calculations  has  been  extensive. 

The  author  states  that  the  object  of  his  book  is 
to  present  a  set  of  instructions  for  engineers  which 
will  enable  them  to  make  the  electrical  calculations 
for  transmission  lines  with  the  least  possible  amount 
of  work.  lie  has,  accordingly,  prepared  charts, 
formulae  (or  ought  we  to  say  formulas  ?)  and  tables 
for  facilitating  the  determination  of  the  regulation, 
current,  voltage,  efficiency,  etc.  of  both  long  and 
short  lines  for  single,  two  and  three-phase  currents, 
with  notes  appended  as  to  their  limits  of  accuracy 
and  application,  and  the  methods  of  employing  the 
tables,  together  with  actual  examples  worked  by  way 
of  illustration.  This  occupies  the  first  half  of  the 
book,  which  is  headed  "  Working  Formulas." 

The  second  portion  is  entitled  "Theory,"  and 
contains  the  derivation  of  various  standard  expres- 
sions for  the  reactance  of  lines,  their  resistance  due 
to  skin  effect,  the  capacity  of  lines  with  various 
arrangements  of  conductors,  etc.,  carried  out  mathe- 
matically more  according  to  the  plan  of  an  ordinary 
text-book. 

Part  III  contains  a  collection  of  the  tables  used 
in  the  first  part  arranged  for  handy  reference,  and 
a  number  of  numerical  tables  of  constants  of  stan- 
dard sizes  of  conductors  with  various  spacing-s,  so 
that  the  reactance,  resistance,  capacity,  etc.  can  be 
found  by  inspection. 

We  ought  to  state  that  the  book  deals  exclusively 
with  overhead  lines  for  alternating  current  trans- 
mission. 

As  a  convenient  book  of  reference  in  connection 
with  calculations  in  this  branch  of  electrical  engi- 
neering, it  should  be  found  very  useful  and  practical. 
When  once  the  system  of  working  employed  by  the 
author  and  the  significance  of  the  formula;  and  data 
which  are  given  have  been  thoroughly  mastered,  we 
can  imagine  that  the  work  may  become  a  faithful 
and  helpful  friend  to  anyone  who  has  frequent  calcu- 
lations to  make  in  connection  with  transmission 
schemes. 

As  a  guide  to  the  non-expert  or  to  the  student  of 
limited  experience,  on  the  other  hand,  we  fear  that 
a  word  of  warning  must  be  given.  Many  of  the 
approximations  and  the  mathematical  statements, 
while  legitimate  in  the  sense  that  they  do  not  lead 
the  author  into  numerical  inexactitude,  because  he 
understands  exactly  what  he  is  about,  are  likely  to 
produce  confusion  of  ideas  in  the  mind  of  a  younger 
colleague,  and  may  lead  him  into  serious  blunders 
and  practical  errors. 

So  long  as  the  unskilled  pupil  is  content  to  accept 
the  author's  instructions  to  do  this  or  that,  and  so 
long  as  the  problem  to  be  solved  comes  within  the 
category  of  those  for  which  full  instructions  are 
given — so  long  may  he  safely  manipulate  the 
machine  which  the  book  sets  before  him,  and  so 
long  will  he  get  a  correct  answer.     When,  however. 
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In  the  case  of  thre< 
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(in  total  amps.),  where  p  is  the  total  power  in  the 

three  phase  circuit,    v.\   is  the  total  volt  amp,  ,  and   E 

is  the  voltage  between  the  lines. 

The  use  ol  the  term  "  total  amperes  "  in  this  sense 
is  highly    unscientific    and  most    confusing   to  the 

student,   whether  we  agree  that   it  is  justifiable  in 

practical   calculations  or  not. 

It  is  often  not  necessary  to   distinguish  between 

vectorial  and  arithmetical  addition  or  subtraction  of 
voltages  and  currents  in  obtaining  the  author's  for 
inula-  within  the  degree  of  accuracy  aimed  at.  The 
complete  omission  in  many  parts  of  the  book  to 
make  any  distinction  between  these  forms  of  addi- 
tion or  subtraction  might,  however,  lead  the  student 
far  astray,  if  he  failed  to  recognise  this  distinction 
between  them  in  other  cases.  The  use  of  the  sym- 
bolic notation  for  currents  and  voltages  appears  to 
the  author  to  need  little  explanation,  but  we  think 
that  his  somewhat  loose  and  confusing  use  of  it 
would  prove  a  snare  to  anyone  not  already  familiar 
with  it.  The  author  makes  no  clear  distinction  be- 
tween quantities  expressed  vectorially  and  numeri- 
cally, and  for  some  unknown  reason  writes  the  ex- 
pression for  impedance  z  =  r  +  jx,  and  for  admit- 
tance y=  g  +  jb.  The  first  of  these  is  correct,  but 
the  second  expression  ought  to  have  a  negative 
sign.  This  change  of  the  sign  does  not  appear  to 
be  a  misprint  since  it  recurs  several  times  in  different 
parts  of  the  book. 

It  is  a  pity  that  the  chart  which  forms  the  frontis- 
piece should  have  been  gummed  in  in  such  a  way 
that  the  crease  which  occurs  at  the  centre  makes  it 
practically  impossible  to  use  a  ruler  for  getting 
values  in  the  manner  intended. 

In  conclusion,  we  may  repeat  that  for  the  experi- 
enced worker  there  is  much  valuable  material  in  the 
book,  and  we  welcome  it  as  a  useful  piece  of  work, 
which  must  have  involved  considerable  labour  in  its 
preparation,  and  which  may-  save  much  labour  of  a 
similar  nature  on  the  part  of  those  who  make  use 
of  it. 

Electrical  Engineering.  The  Theory  and  Character- 
istics of  Electrical  Circuits  and  Machinery-.  By 
Clarence  V.  Christie,  M.A.,  B.Sc.  .  London: 
Hill  Publishing  Co.,  Ltd.    Price  17s.  net. 

This  is  a  good  example  of  a  carefullyr  compiled 
and  clearly  written  college  text-book.  Beginning- 
with  the  development  of  the  mathematical  principles 
of  electrostatics  (electricity  at  rest)  and  of  electro- 
magnetics (electricity  in  motion),  the  author  leads 
on  to  the  theory  of  electrical  circuits,  direct-current 
machines,  synchronous  machinery,  transformers,  in- 
duction motors,  alternating-current  commutator 
motors,  converters  and  transmission  lines. 

The  treatment  throughout  is  intentionally  acade- 
mic and  theoretical,  but  the  author  uses  excellent 
judgment  in  keeping  it  simple  and  in  avoiding  such 
matters  as  would  require  a  very  advanced  mathe- 
matical treatment,  while  he  introduces  nothing  which 
has  a  purel\r  theoretical  interest.  The  mathematical 
knowledge  expected  does  not  exceed  that  of  a 
capable  college  student  in  his  second  or  third  year, 
who  is  familiar  with  the  ordinary  forms  of  differen- 
tiation and  integration. 

It  is  difficult  to  give  in  detail  the  amount  of 
ground  covered  by  the  book,  but  it  may  be  said  to 
contain  the  theoretical  basis  of  the  subjects  which 
have  been   enumerated   above   so    far  as   they   may 
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be  expected  to  occur  in  an  ordinary  college  course. 
There  is  little  descriptive  matter,  and  questions  of 
design  do  not  come  within  the  author's  plan. 

Where  so  large  a  field  is  touched  upon,  it  is  only 
to  be  expected  that  some  portion  of  the  theory  of 
electrical  engineering  should  be  only  briefly  dealt 
with.  We  find  that  although  the  theory  of  commu- 
tation is  discussed  in  some  detail,  the  subject  of 
interpoles  is  rather  scantily  treated.  The  theory  of 
the  A.C.  commutator  motor  is  also  less  fully  given 
than  might  have  been  expected  in  view  of  its  in- 
creasing importance. 

The  synchronous  reactance  of  an  alternator  is 
obtained  as  the  quotient  of  the  open-circuit  voltage 
by  the  short-circuit  current.  A  little  fuller  explana- 
tion of  the  assumptions  underlying  this  method  of 
derivation  and  of  the  errors  to  which  it  is  subject 
would  have  been  advisable. 

We  imagine  that  the  author  would  not  lay  claim 
to  originality  in  his  treatment,  but  we  can  congratu- 
late him  on  having  produced  an  excellent  text-book 
to  serve  the  purpose  mentioned  in  his  preface,  viz. : 
that  of  a  foundation  for  lecture  courses  for  junior 
and  senior  students  in  Electrical  Engineering. 

The  book  is  excellently  printed,  and  the  diagrams 
are  clear  and  well  reoroduced. 


Photo-Electricity.  By  H.  Stanley  Allen,  M.A., 
D.Sc.  London:  Longmans,  Green  and  Co. 
Price  7/6  net. 

The  study  of  electrical  effects  due  to  the  influence 
of  light  may  be  said  to  have  begun  with  the  obser- 
vation of  Hertz  in  1887,  that  the  incidence  of  ultra- 
violet light  facilitated  the  passage  of  the  electric 
spark.  Up  to  the  appearance  of  the  present  volume' 
the  only  connected  account  of  these  effects  was  to  be 
found  in  Sir  J.  J.  Thomson's  book  The  Conduction 
of  Electricity  through  Gases,  Second  Edition,  1906. 
Dr.  Allen  has,  in  the  book  under  review,  given  a 
very  full  account  of  all  the  photo-electric  work 
which  culminated  in  Professor  Thomson's  identi- 
fication and  measurement  of  the  electron,  the 
"  atom  "  or  natural  unit  of  negative  electricity,  in 
1899;  and  he  has  also  incorporated  the  results  of  a 
large  amount  of  research  carried  out  since  Pro- 
fessor Thomson's  account  was  published.  The  fact 
that  Mr.  Allen  has  contributed  considerably  to  the 
present  knowledge  of  photo-electric  phenomena  by 
his  own  researches,  and  has  also  had  the  advice  'and 
assistance  of  Dr.  Ladenburg,  the  eminent  German 
worker  in  these  subjects,  in  the  preparation  of  his 
monograph,  lends  to  it  a  special  weight  of  interest 
and  authority. 

The  early  experiments  of  Hertz  and  Hallwachs 
are  illustrated  and  described  in  the  introductory 
chapters,  followed  by  the  historic  researches  of  Sir 
J.  J.  Thomson  in  1897  and  onwards,  on  the  emis- 
sion of  negative  electrons  or  corpuscles  in  a  vacuum. 
The  classical  experiments  for  the  determination  of 
the  elementary  charge  e,  the  ratio  e/m,  and  the 
electronic  velocity  are  all  described  in  detail. 

The  author  then  passes  on  to  consider  the  photo- 
electric current  in  gases  at  various  pressures. 
Whereas  the  current  or  stream  of  electrons  liberated 
by  ultra-violet  light  in  a  vacuum  is  identical  with  the 
kathode  rays  in  the  Crookes  tube,  except  that  the 
electronic  velocities  are  less,  the  current  in  a  gas  is 
partly  due  to  the  comparatively  slow  motion  of  nega- 
tively charged  ions,  i.e.,  electrons  attached  to  mole- 
cules of  the  gas.  Rutherford's  experiment  on  the 
velocities  of  these  ions  in  different  gases  is  referred 
to.  The  extent  to  which  ions  or  electrons  predom- 
inate in  producing  the  photo-electric  current  depends 
upon  the  pressure  and  the  strength  of  the  electric 
field,  and  the  exact  nature  of  this  dependence  has 
been  the  subject  of  extensive  experimental  and  theo- 
retical investigations  which  are  all  fully  explained  in 
Chapter  V. 


The  photo-electric  activities  of  various  substances 
— metals,  liquids,  and  gases — are  dealt  with,  and 
also  the  attempts  to  classify  substances  by  various 
experimenters,  including  Ramsay  and  Herman,  ac- 
cording to  their  photo-electric  activity  or  their  cap- 
ability of  emitting  electrons  under  the  influence  of 
light. 

The  fact  that  marked  differences  have  been  ob- 
served by  Marconi  in  the  transmission  of  electro- 
magnetic waves  by  day  and  by  night  shows  that  the 
photo-electric  properties  of  gases  are  of  something 
more  than  theoretical  interest.  The  study  of  the 
action  of  light  on  gases  is,  however,  an  extremely 
difficult  one,  and  elaborate  investigations  carried  out 
by  Lenard  at  Pleidelberg  show  that  the  presence  of 
even  minute  traces  of  impurities  produces  exception- 
ally complicated  effects.  The  action  of  ultra-violet 
light  on  a  gas  may  produce  one  or  more  of  three 
different  actions,  viz. :  (i)  chemical  action,  e.g.,  the 
formation  of  ozone  in  oxygen;  (2)  the  formation  of 
condensation  nuclei;  (3)  the  formation  of  molecular 
electrical  carriers ;  and  since  solar  rays  include  the 
ultra-violet,  the  above  actions  may  all  be  expected  to 
occur  in  the  atmosphere  and  are  likely  to  raise  im- 
portant  meteorological  and  "  wireless  "  questions. 

Important  chapters  are  also  included  on  the  in- 
fluence of  the  character  of  the  light  on  photo-electric 
effects  and  on  photo-electric  fatigue — the  latter  being 
largely  on  account  of  the  author's  original  re- 
searches. 

Two  delightful  essays  on  "  Fluorescence  and 
Phosphorescence"  and  "Photo-chemical  Actions 
and  Photography  " — both  treated  in  the  light  of  the 
most  modern  theories  and  investigations — complete 
a  work  which  is  unique  both  in  subject  matter  and 
in  thoroughness  of  treatment. — P.H.S.K. 


Rays  of  Positive  Electricity  and  their  Application  to 
Chemical  Analysis.  By  Sir  J.  J.  Thomson.  Lon- 
don :    Longmans,  Green  and  Co.     Price  5/-  net. 

The  author  gives  in  his  book  an  account  of  ex- 
periments carried  out  during  the  last  seven  years  in 
the  Cavendish  Laboratory  on  the  nature  of  the  posi- 
tive rays.  These  have  been  previously  known  as 
Canal  Rays,  and  were  so  designated  by  Goldstein, 
who  discovered  them  in  1886.  He  found  that  if  in  a 
vacuum  tube  containing  gas  at  low  pressure  a  metal 
cathode  was  fixed  through  which  a  number  of  holes 
were  drilled — the  axes  of  the  holes  being  at  right 
angles  to  the  surface  of  the  plate — and  if  the  ter- 
minals of  an  induction  coil  were  connected  to  the 
anode  and  cathode  and  a  discharge  allowed  to  pass, 
slightly  diverging  bundles  of  luminosity  streamed 
through  the  holes.  The  colour  of  this  depended 
upon  the  nature  of  the  gas  with  which  the  tube  was 
filled.  These  rays  have  since  been  proved  to  con- 
sist chiefly  of  positively  charged  particles,  hence  Sir 
J.  J.  Thomson  now  calls  them  positive  rays.  When 
they  strike  against  the  glass  sides  of  the  tube  they 
cause  phosphorescence  in  the  glass.  This  is  differ- 
ent to  that  produced  by  the  cathode  rays,  being 
much  less  bright.  With  some  substances  the  con- 
trast is  very  striking.  With  fused  lithium  chloride 
for  instance,  the  phosphorescence  produced  by  the 
positive  rays  is  intense  red,  and  that  due  to  the 
cathode  rays  is  light  blue.  As  this  power  to  cause 
phosphorescence  is  valuable  in  testing  the  deflection 
of  the  positive  rays,  produced  by  electric  and  mag- 
netic forces,  it  was  important  to  discover  the  sub- 
stance which  phosphoresced  to  the  greatest  extent. 
This  was  found  to  be  willemite,  a  natural  silicate  of 
zinc. 

The  author  gives  an  account  of  Goldstein's  ex- 
periments, and  then  goes  on  to  a  description  of 
Wien's  proof  that  the  rays  are  capable  of  electric 
and  magnetic  deflection.  Unlike  the  cathode  rays, 
it  was  for  long  thought  that  the  positive  rays  were 
indifferent   to  electric   and   magnetic    fields,    but   in 
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ithode  rays  under  similar  conditions. 

The  author  proceeds  to  describe  the  first  experi 
ments  he  carried  out.  In  these  he  subjected  the  rays 
to  powerful  electrostatic  and  magnetic  fields  acting 
at  right  angles  to  each  other.  With  very  low  pn 
sures  of  gas  in  the  vacuum  tube  he  found  that  he 
obtained  on  the  willemite  screen  a  series  of  parabolic 
curves.  Now  the  positions  of  these  parabolas  de- 
pend, if  other  things  are  kept  constant,  on  the 
;es  of  the  positive  particles;  hence  by  means  of 
the  curves  much  information  on  the  nature  of  the 
particles  can  be  obtained. 

Some  apparatus  of  an  exceedingly  ingenious 
nature  is  described  in  connection  with  the  experi- 
ments, and  photographic  illustrations  of  the  curves 
are  given. 

The  author  discusses  in  some  detail  the  question 
of  atoms  carrying  two  or  more  positive  charges.  It 
seems  that  a  mercury  atom  can  carry  no  fewer  than 
8  charges,  and  other  substances  a  less  number. 
The  maximum  number  of  charges  carried  by  a 
charged  atom  does  not  seem  to  be  related  to  any 
chemical  property  of  the  atom,  such  as  its  valency, 
but  to  depend  mainly  on  the  atomic  weight.  The 
multiple  charge  has  been  found  on  the  atoms  of  all 
the  elements  tested  with  the  single  exception  of 
hydrogen — no  hydrogen  atom  with  more  than  one 
charge  has  ever  been  observed. 

The  information  afforded  by  the  positive  rays  is 
-of  great  use  in  the  investigation  of  the  constitution 
of  gases  and  the  properties  of  atoms  and  molecules. 
The  rays  indicate,  among  other  things,,  the  follow- 
ing:— (1)  In  some  gases  we  have  both  atoms  and 
molecules,  in  others  only  atoms;  (2)  the  atoms  and 
molecules  of  the  gas  can  be  charged  with  electricity, 
all  of  them  with  positive  electricity,  and  some  of  the 
atoms  with  negative  as  well ;  (3)  multiple  charges  on 
atoms  except  hydrogen;  (4)  no  case  of  a  double 
charge  on  a  molecule;  (5)  in  addition  to  the  atoms 
and  molecules  of  recognised  elements,  the  existence 
of  radicles  and  other  combinations  not  known  to 
■exist  permanently  in  the  free  state,  for  instance : 
the  systems  CH,,  CH.„  CH,,  are  detectable  as  well 
as  CH4. 

The  work  is  a  masterpiece  of  experiment  and  de- 
duction.— W.J.C. 


NEW    ELECTRICAL      DEVICES.     FITTINGS 
AND    PLANT. 


Prometheus  Irons. 

The  Bsitish  Prometheus  Co.,  Ltd.,  of  Salop  Street  Works, 
Birmingham,  have  just  brought  out  a  series  of  electric  flat-irons 
for  domestic  and  industrial  uses,  guaranteed  for  three  years.  These 
irons  are  very    heavily  nickel-plated  and  highly  polished,  and  the 


Fig.  1. — Prometheus  General  Domestic  Ikon. 

elements  employed  are  of  the  latest  Prometheus  pattern.  The 
iron  illustrated  weighs  5  lb.,  and  is  provided  with  two-pin  terminals, 
marble  connector,  and  spiral  cable  protector. 

The    "industrial"    irons    are    of   similar    design    but    usually 
heavier — up  to  24  lb. — and  include  irons  for  special  purposes  ;  and 
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m liquifying  Thermometers, 

We  have  received   from  Mkssih.  'I'.  Si  ODEK,  f/i  i>.,   of   180,  Fleet 
1,    K.C.,   particulars   of  Unir    new  magnifying    thermor: 
which  they  are  placing  on  the  market,   to   get   over   the  diffl 
in  the  case  of  ordinary  thermometers  when   placed  in  inaccessible 
positions,  of  reading  the  scale. 


4.C.  Buzzer  for   Bell  Cibci  its. 
Fig.  3. 


Sugden's 
Magnifying 
Thermometer.  Thermometer. 
Fig.  2. 

The  magnifying  thermometers  are  stated  to  be  less  fragile  and 
more  accurate  than  the  ordinary  types,  and  are  made  with  scales 
up  to  1,000°  F.,  to  suit  almost  any  purpose. 

A.C.  Bnzzer. 

The  London  and  Rugby  Engineering  Co..  Ltd.,  of  10,  Bush 
Lane,  Cannon  Street,  E.C.,  have  recently  introduced  an  A.C.  buzzer, 
shown  in  fig.  3,  which  has  been  designed  to  replace  both  bell  and 
battery  where  A.C.  supply  is  available,  and  it  is  intended  to  super- 
sede the  bell  transformer  and  separate  bell  hitherto  used.  The 
primary  winding  is  suitable  for  voltages  of  100-130,  200-260  ; 
standard  makes  are  suitable  for  50  cycles  and  upwards.  The 
device  contains  no  working  parts  to  get  out  of  order. 

Electric  Clocks  on  the  "  Aquitania." 

We  understand  that  the  "Pulsynetic"  system  of  electric 
impulse  clocks  has  been  fitted  throughout  the  Aquitania,  Britain's 
largest  liner,  the  manufacturers  being  Messrs.  Gknt  &  Co.,  Ltd., 
of  Leicester.  The  order  was  placed  through  Messrs.  El  ward  and 
Sons.  Glasgow,  who  are  the  Scottish  agents  for  the  firm,  the 
installation  being  carried  out  under  their  supervision  by  Messrs. 
W.  C.  Martin  &  Co. 

A  very  large  number  of  dials  are  fitted,  and  they  are  all  of 
special  design  and  finish,  there  being  hardly  two  alike  throughout 
the  whole  vessel.    Several  of  them  are  old  masterpieces  which  have 


Fig.  4.— Pulsynetic  Marine  Transmitter. 

been  fitted  with  "Pulsynetic"  movements,  the  original  dials  and 
hands  being  retained.  Special  interest  centres  in  the  master  clock, 
or  impulse  transmitter  in  the  chart  room,  which  is  fitted  with  a 
chronometer  balance,  a  pendulum  being,  of  course,  impossible  for 
use  on  board  ship.  A  novel  and  ingenious  automatic  advancing 
and  retarding  mechanism,  fitted  to  the  master  clock,  enables  all  the 
dials  to  be  simultaneously  corrected  to  ship's  time  daily.  We 
understand  that  the  principle   of  automatically   advancing  is  an 
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entirely  new  contrivance,  and  supersedes  the  existing:  cruder 
methods  of  advancing  the  ship's  clocks  when  sailing  eastwards. 
Particulars  are  given  in  Messrs.  dent's  Book  19,  on  "  Pulsynetic 
electric  clocks  adapted  for  ship  use." 

Submarine  Motor  Ship  Cleaner. 

We  briefly  referred,  on  page  767,  to  the  new  apparatus  for  clean- 
ing ships'  hulls,  which  has  been  introduced  into  this  country  by 
the  SUBMARINE  Motor  Ship  Cleaner  Co.,  of  6(i,  Broad  Street 
Avenue.  E.C.  Through  the  courtesy  of  this  firm  we  are  now  able 
to  illustrate  the  principal  features  of  this  plant,  which,  as  pre- 
viously mentioned,  consists  of  a  barge  equipped  with  a  28-H.P. 
four-cylinder  petrol-electric  set  supplying  energy  for  operating 
the  propelling  motor,  a  winch  and  the  cleaning  gear  suspended 
from  it.  The  main  generator  is  a  10- kw.  230- volt  machine,  pro- 
vided with  suitable  switchgear  ;  the  propeller  motor,  rated  at 
10  B.H.p.,  drives  a  three-bladed  propeller,  the  petrol  consumption 
for  driving  the  barge  being  one  gallon  an  hour. 

A  special  four-drum  winch  is  fitted  in  connection  with  the  sub- 
mersible cleaning  gear,  two  drums  being  for  carrying  the  latter 
suspended  by  ropes  over  the  side,  while  one  contains  the  cable 
supplying  the  motor  for  operating  it  ;  all  these  drums  are  gear- 
driven  from  a  3J-H.P.  motor,  the  fourth  drum  for  working  the  jib 


ethyl  chloride — takes  place  ;  the  lower  part  cooIb  the  chest  while 
the  upper  part  contains  a  brine  bath  for  ice  making. 

The  compressor,  previously  mentioned,  sucks  the  vapour  from 
the  coil,  and  compresses  it,  after  which  it  is  cooled  in  a  condenser 
placed  in  the  base  of  the  machine  (and  requiring  about  nine 
gallons  of  cooling  water  an  hour),  and  returns  to  the  refrigerating 
coil  through  a  reducing  valve,  producing  a  sudden  pressure  drop. 

The  chest  is  well  insulated,  and  the  refrigerator  has  a  capacity  of 
880-1,000  it.TH.U.  ;  it  will  cool  the  air  in  the  chest  (127  cb.  ft.)  to 
about  21°  F.,  and  make  about  2'2  lb.  of  ice  per  hour. 

Some  G.E.C.  Accessories. 

The  General  Electric  Co.,  Ltd.,  of  07,  Queen  Victoria 
Street.  EC,  have  recently  introduced  the  new  pattern  suspension 
switch  shown  in  figs.  8  and  9.  The  new  switch  is  of  neat  design, 
being  only  2J  in.  long  and  2  in.  in  diameter,  and  has  the  terminals 
arranged  at  each  end.  The  cord  grip  is  efficient,  and  the  body  is 
composed  of  non-inflammable  imitation  ivory,  as  a  standard.  By 
short-circuiting  the  lower  terminals  with  a  piece  of  copper  wire, 
the  switch  can  be  used  (as  shown  in  fig.  9)  as  an  ordinary  suspension 
switch.  qo 

The  company  has  extended  its  range  of  "Slick"  tumbler  switches 
by  the  inclusion  of  a  combined  switch  and   wall  plug.     Another 


Fig. 


-Barge  Fitted  with  Winch,  and  showing  Ship  Cleaner 
Slung  Overboard. 


Fig.  6. — Submersible  Cleaning 
Gear. 


being  hand-operated.  The  submersible  gear  consists  essentially  of 
a  revolving  brush,  5  ft.  long  and  12  in.  in  diameter,  which  is  held 
up  to  the  plating  of  the  ship  by  the  thrust  of  a  propeller  running 
behind  it. 

A  10-h.p.  motor,  running  at  2,500  to  2,800  R.P.M.,  supplies  the 
motive  power,  being  connected  by  worm  and  chain  gearing  to  the 
brush,  and  by  concentric  reducing  gear  to  the  propeller. 

The  revolving  brush  is  lowered  by  the  winch  to  the  required 
depth,  and  raised  to  the  surface  cleaning  a  strip  of  plating,  the 
barge  then  moving  forward  into  position  for  cleaning  the  next  strip. 
An  average  speed  of  lowering  the  brush  is  45  ft.  permin.,  the 
brush  running  at  about  100  R  p.m.  The  plant  is  operated  by  an 
engineer  and  three  assistants. 

At  a  recent  demonstration  with  the  cable  ship  Faraday,  it  was 
estimated  from  work  actually  accomplished  that  the  whole  ship,  of 
5,000  gross  tonnage  and  360  ft.  on  the  water-line,  would  be  cleaned 
in  about  5  J  hours. 

B.T.H.  Alabaster  Bowls. 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  E.C,  have  recently  introduced  several  patterns  of 
translucent  dishes  for  semi-indirect  lighting,  cut  from  solid  blocks 
of   alabaster.      They   can  be  had  in  various  tints,  white,  red  or 
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Fig.  7.— B.T.H.   AlabASTEB  Dish. 

yellow  and  produce  a  soft  and  mellow  illumination.  We  illus- 
trate one  of  the  dishes,  and  particulars  of  others  can  be  obtained 
from  the  company. 

Domestic  Electric  Refrigerators. 

We  have  received  from  the  A.EG.  Electric  Co.,  Ltd,  of  133, 
Oxford  Street,  W,  particulars  of  a  small  electrically -operated 
refrigerating  plant  which  they  have  placed  on  the  market. 

This  consists  of  a  cold  storage  chest  and  ice  chamber  in  the 
form  of  a  cabinet,  with  a  sm -tiler  cabinet  mounted  above  it  con- 
taining a  4-h.p.  motor,  either  AC.  or  DC,  direct-coupled  to  a  small 
compressor.  The  apparatus  consists  of  a  copper  refrigerator  coil 
in    which    the   evaporation  of    the   cooling   liquid — in   this    case 


"  Slick  "  switch  has  been  added  for  use  with  flush  switch  plates 
for  two-way  working.  Fig.  10  represents  a  special  type  of  bayonet 
lampholder  for  use  with  signs,  radiators,  &c,  in  whi-  h  the  back  of 
the  lampholder  is  quite  open  and  the  fixing  of  the  holder  eery 
simple.       A    substantial    backplate    lampholder    known    as    the 
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W 
Fig.  8.  Fkj 

Fig.  8. — G.E.C.  Suspension  Switch,  showing  OpebatiNO 

Mechanism. 
Fig  9.— G.E.C.  Suspension  switch,  showing  Lowbb  Ter- 
minals Short-circuitkd,    fob   isk.   as  a   Plain  Si  mi-.nsion 
Switch. 

Fig.  10.— G.E.C  Bayonet  Lamp-holdeb,  fob  use  in  Siaua, 

Radiators,  kc. 

Excel "  has  also  been  introduced,  having  a  deep  recess  at  the 
back  for  the  wires. 

Where  innuUted  lampholders  are  required,  the  company  is  now 
offering  an  outer  case  of  high  grade  fireproof  insulating  maerial 
instead  of  china.  In  connection  with  its  traction  supplies,  the  G.E. 
Co.  has  added  the  "  Acme"  splicing  sleeve  tot  splicing  trolley  wires. 
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Bejrolle  Lighting  Panels 

A  new  arrangement  of  panel  Hpee.ially  constructed  'or  uno  in 
power  and  BUb-etationi  on  Smith  American  railway,  by  Mkssics. 
A.  Rioyiccii.i.i:  \  ('<>  ,  li'l'l".,  of  Hebburn,  iH  shown  in  lit,'.  1  I. 

The  marble  front  in  mounted  on  a  box-shaped  frame  carriiil  on  a 
pair  of  wall  brackets.  A  change-over  switch  operated  from  the 
handle  shown  on  the  bottom  of  the  marblo  panel,  enable!  the 
lighting  supply  to  be  taken  from  one  or  other  of    the  two  sources. 


Fig.  11. — Reyrolle  Railway  Lighting  Panel. 

The  lid  of  the  main  fuBe  is  so  interlocked  with  this  change-over 
switch  that  access  to  the  terminals  can  only  be  obtained  when  tbe 
switch  is  in  the  "  Off  "  position  as  shown  in  the  view. 

There  are  four  lighting  circuits  leading  away  from  the  top  of 
the  panel  through  quick-actiDg  rotary  switches  in  porcelain  cover?, 
and  fuses.  The  latter  are  of  a  cartridge  type,  provided  with 
handles  for  the  pnrpose  of  easy  removal. 

The  arrangement  is  for  taking  a  direct-current  800- volt  lighting 
supply  from  the  track  circuits,  one  pole  being  earthed. 

E.A.C.  Starters. 

We  have  received  from  the  Electrical  Apparatus  Co.,  Ltd., 
of  Yauxhall  Works,  South  Lambeth  Road,  S.W.,  particulars  of 
their  redesigned  sta'-delta  and  auto-starters,  which-arei  dealt  with 
in  lists  H  43/1  and  H  42/1  respectively.  cvarou     a 

The  improvements  embodied  in  the  new  starters  include  :  Wider 
spacing  of  adjacent  fiDgers  ;  definite  stop  in  the  starting  position  ; 
the  running  position  can  only  be  reached  by  passing  through  the 


Figs.  12  and  13. — E.A.C.  Air-Break  Auto-Starter,  Open 
;  and  Closed. 

starting  position  ;  the  switch  cannot  be  left  in  the  starting  posi- 
tion so  as  to  burn  out  the  transformer  -windings  ;  automatic 
features  can  be  fitted  to  all  types  (previously  they  have  only  been 
fitted  to  oil-immersed  starters)  and  in  the  larger  starters,  overload 


nlMHiui  fitted  with  time  lain  to  provost  tripping  en  »ny  kick 

which    may    occur    when   switching   over  from  tin:  starting  '■ 

tanning  position, 

The  firm  supplies  star-delta  starters  of  .Vi-amperc  size  in  the  dry 
type,   Htui  fur   from   2">  to   126  emperoi  In  the  type 

b;>th  being  totally  anoloaed    .viiii'    tbe  latter  type  oka  be  • 
watertight,  duHtprooi  and  Bametfght  if  required, 

We  illuntrate  in  figH.  [2  an  tir-break,  ento-trana- 

former  starter  which  in  recommended  fir  textile  mill*  and  rat.nl  for 
Ifi-sccond  itartl  four  times  an  hour.  The  K  AC.  clow-motion  start- 
ing device  in  now  fitted  to  this  an  well  aH  the  oil-immeTMd  type. 
The  transformer  in  now  mounted  in  a  neparate  box  above  the 
switch.  Automatic  releases  are  fitted,  and  every  part  ir  accessible 
by  removing  the  cover. 

In  the  oil-immersed  type  both   switch   and  transformer  ;ir 
immersed,  and  the  coils  are    rated  for    CO-second    starts  Hix  I 
an  hour.     The  air-break  auto-ntartem  are  supplied  for  horse-powers 
between  5  and  100.  while  in  the. oil-immersed  type,  the  m'/,':h  range 
from  6  to  200  ll.i\ 

Electrical  («as  Lighten*. 

Mr.  FERDINAND  NBHMBE,  of  173,  Highbury  New  Park,  N., 
has  recently  introduced  a  new  patented  design  of  electrical 
gas  lighter,  which  it  is  claimed  is  both  a  simple  and  efficient  means 
of  generating  sparks  by  statical  means.  The  apparatus  consists 
essentially  of  a  stationary  vulcanite  disk  carrying  two  crescent- 
shaped  field  plates  of  tinfoil,  and  fitted  in  a  shallow  cylindrical  case 
3  in.  diameter  lined  with  vulcanite. 

In  front  of  the  stationary  dink  is  a  rotating  vulcanite  disk  fitted 
with  spiral  tinfoil  strips  and  metallic  brushes  which  project  at  the 


Fig.  14. — New  Electric  Gas  Lighter 


circumference  and  serve  to  collect  static  electricity  from  the 
stationary  disk  and  deliver  it  to  a  collector  connected  with  the 
sparking  device  at  the  tip  of  a  projecting  tube. 

The  rotating  disk  is  mounted  on  a  short  spindle  with  a  milled 
button  on  the  projecting  end,  which,  on  being  twisted  between 
thumb  and  finger,  imparts  the  necessary  rotation  to  produce  a 
suitable  train  of  sparks  for  gas  ignition  purposes.  Our  views, 
fig.  14,  show  the  external  appearance  of  the  device,  which,  we 
understand,  will  be  much  less  costly  than  similar  apparatus  pre- 
viously on  the  market. 


Unbreakable  Lamps. — The  remarkable  strength  of  the 

modern  drawn-wire  lamps  is  continually  being  demonstrated  by 
their  ability  to  withstand  unpremeditated  trials  of  extreme 
severity.  Recently  GOO  "  R  >yal  Ediswan  "  lamp*  were  taken  in  a 
motor-cycle  side  car  from  Calcutta  to  Ishapore,  a  distance  of  15 
miles,  partly  over  wretched  roads.  Two  of  the  parcels  fell  over- 
board when  the  car  was  running  at  full  speed,  but  not  a  single 
lamp  was  damaged,  although  no  special  packing  was  employed. 


930 


THE    ELECTRICAL    REVIEW.        [Vol  74.  No.  1,905,  may  29,  1914. 


THE    FARADAY    SOCIETY. 


The  first  of  a  group  of  papers  presented  at  the  April  meeting  of 
the  Faraday  Society  was  by  Mr.  Chables  R.  Darling  and  dealt 
with  recent  improvements  in  recording  pyrometers.  The  paper 
was  of  the  distinctly  practical  type,  and  it  really  was  more  or  less 
of  a  commentary  on  the  admirable  exhibition  arranged  by  Mr. 
Darling  of  the  latest  instruments  now  on  the  market. 

Although  the  first  pyrometric  records  attempted,  namely,  by 
Le  Chatelier  in  1887,  were  made  with  a  thermoelectric  pyrometer, 
the  Callendar  resistance  type  Boon  became  the  more  popular  in  the 
hands  of  investigators,  and  it  is  only  within  recent  years  that  the 
thermoelectric  method  has,  for  the  more  rough  and  ready 
practical  purposes,  almost  superseded  the  resistance  instrument. 
The  resistance  pyrometer  still  holds  its  own  as  an  instrument  of 
research  ;  we  were  told  indeed  in  the  course  of  discussion  that 
over  400  Callendar  instruments  were  in  use,  under  the  charge 
of  men  not  specially  skilled,  but  on  the  whole  the  thermo- 
couple is  more  suitable  for  industrial  purposes,  and  for  most 
practical  work  it  is  quite  accurate  enough.  Of  late  years, 
moreover,  its  cost  has  been  considerably  cheapened,  for  the  old 
platinum  alloy  junctions  have  largely  been  superseded  by  base- 
metal  couples,  such  as  nickel  and  carbon,  or  nickel-chrome  or  iron- 
nickel  alloys,  which  not  only  yield  higher  em.f.'s  than  the 
precious  metals,  but  can  be  more  easily  made  homogeneous,  and, 
therefore,  are  more  constant  in  their  behaviour.  For  temperatures 
above  1,200°  C,  however,  radiation  pyrometers  are  still  to  be 
preferred. 

The  qualifications  required  for  a  modern  recording  furnace 
pyrometer  are  accuracy,  within  the  limits  desired,  they  should  be 
strong  and  dust-proof,  and  require  little  skilled  attention,  as  befits 
workshop  use,  and  finally  they  should  be  capable  of  taking 
simultaneously  several  records.  These  qualifications  are  possessed 
in  varying  degrees  by  the  principal  types  described  by  Mr. 
Darling. 

The  recording  in  most  cases  is  effected  by  the  periodic  depression 
of  bar  on  to  the  galvanometer  needle  causing  it  to  mark  its 
position  on  a  moving  chart.  The  record  is,  therefore,  intermittent, 
but  it  is  sufficiently  continuous  for  practical  purposes.  Where 
multiple  records  are  required  on  the  same  chart,  an  automatic 
switch  throws  the  various  circuits  consecutively  into  the  galvano- 
meter. In  the  Siemens-Halske  recorder,  which  is  a  workmanlike, 
hardy-looking  instrument,  the  stylus  is  periodically  pressed  by 
clockwork  against  a  transparent  chart,  on  to  a  type-writing  ribbon, 
forming  a  dot  below,  which  is  visible  above.  As  the  stylus  is 
attached  to  the  galvanometer  pointer,  the  temperature  scale  has  to 
be  circular  in  shape.  For  a  scale  divided  from  0°  to  1,200°  C.  an 
accuracy  of  5"  is  possible.  In  the  Leskole  recorder  the  presser-bar 
is  operated  by  an  electromagnet,  and  the  pointer  presses  againBt  a 
rotating  drum  which  carries  the  chart,  having  first  been  drawn  to 
the  end  of  the  scale  and  pressed  against  an  inked  pad.  This  instru- 
ment, though  generally  useful,  is  not  suitable  for  taking  simul- 
taneous records. 

In  the  FoBter  recorder,  Hoskins's  nickel-chromium  alloys  are  used 
for  the  couples,  yielding  an  e.m.f.  five  times  as  large  as  the 
platinum-rhodium  duple.  The  larger  forces  available  enable  the 
galvanometer  coil  to  be  horizontal,  so  that  a  vertical  pointer  is 
able  to  mark  a  vertical  circular  chart,  which  rotates  on  its  axis,  by 
means  of  a  capillary  ink  tube.  Robust  construction  is  a  feature  of 
this  recorder. 

The  circular,  or  partly  circular,  co-ordinates  of  the  charts  given 
by  the  above  instruments  will  by  some  be  considered  a  drawback. 
In  the  thread  recorder,  made  by  the  Cambridge  Scientific  Instru- 
ment Co.,  ordinary  rectangular  charts  can  be  used.  The  pointer  is 
depressed  by  a  horizontal  bar  on  to  an  inked  thread,  stretched 
parallel  to  the  axis  of  the  rotating  chart  ;  thus  the  tangential, 
instead  of  the  radial,  movements  of  the  pointer  are  recorded.  A 
suspended  coil  galvanometer  is  used,  so  that  a  high  degree  of  sensi- 
tiveness is  attainable.  Simultaneous  records  can  be  taken,  and 
multiple  records  may  be  secured  by  the  use  of  an  automatic  switch. 
In  a  recorder  like  the  Threpd,  where  the  deflections  start  from 
zero,  it  is  possible  to  open  out  the  higher  scale-readings  by  making 
the  pyrometer  part  of  a  potentiometer  circuit  and  balancing  the 
deflection  at  the  zero  point,  say,  for  a  temperature  of  500°. 

Mr.  R.  W.  Paul,  following  an  instrument  in  use  at  the  Reich- 
sanstalt,  takes  a  great  step  forward  in  his  instruments  in  that  the 
moving  parts  are  actuated  by  a  motor  instead  of  by  clockwork  or 
by  electromagnets.  The  motor  is  governed  to  a  high  degree  of 
constancy,  so  that  its  speed  remains  constant,  even  if  the  voltage 
variations  are  16  to  20  per  cent.  The  motor  is  geared  up  to  the 
mechanisms  moving  the  chart,  presser-bar  and  inking  ribbon,  and 
the  speeds  of  all  these  movements  can  be  varied  as  desired.  The 
galvanometer  is  of  the  Unipivot  pattern,  and  the  pointer  is  pressed 
at  intervals  on  to  a  typewriter  ribbon  above  the  chart.  The  ample 
power  provided  by  the  motor  renders  it  easy  to  apply  a  simple 
^witching  device  to  give  almost  any  number  of  records  in  one 
chart. 

An  American  recorder,  made  by  the  Leeds  and  Northrup  Co.,  of 
Philadelphia  bIpo  makes  use  of  a  motor  drive,  but  it  is  otherwise 
quite  different  from  the  types  already  described,  in  that  a  zero 
deflection  method  is  UBed.  The  pyrometer  forms  part  of  a  potentio- 
meter circiit,  and  the  function  of  the  mechanism  is  to  oppose  an 
e ..m.k.  equal  to  that  of  the  pyrometer.  The  manner  in  which  the 
adjustment  of  the  opposing  e.m.f.  is  controlled  was  explained  in 
our  issue  of  October  24th,  1913,  page  649,  in  the  course  of  an 
article  by  Mr.  Kenelm  Edgcumbe. 


Brief  mention  must  suffice  of  the  modern  types  of  resistance 
recorders  described  by  Mr.  Darling,  as  industrially  the  use  of  these 
is  restricted  to  work  of  a  special  character  where  great  accuracy  is 
required  ;  the  admirable  Callendar  instrument,  for  example — it  is 
too  well  known  to  need  description — cannot  be  used  when  there  is 
any  vibration,  quite  apart  from  its  high  cost.  A  modified,  more 
robust  form  of  the  Callendar  recorder  is  made  in  America 
by  the  Leeds  and  Northrup  Co.  In  this  a  mechanism  is  used 
to  operate  a  resistance  in  one  arm  of  a  Wheatstone  bridge  and 
balance  the  resistance  of  the  pyrometer.  Other  makers  also 
supply  a  Wheatstone  bridge  arrangement,  in  which  the  pyrometer 
is  balanced  at  0U  only,  so  that  the  movement  of  the  pointer  on  the 
loss  of  balance  is  a  measure  of  the  temperature. 

Now  that  in  the  modern  motor-driven  type  of  pyrometer  con- 
siderable power  is  available,  the  instrument  can  be  readily  used 
to  control  the  temperature  of  furnaces,  in  the  case  of  an  electric 
furnace  by  regulating  its  resistance,  in  a  gas-fired  furnace  by 
regulating  the  gas  supply,  or  the  coal  feed  in  cases  like  rotary 
cement  kilns  where  this  is  continuous.  Many  interesting  examples 
of  such  control  were  referred  to  in  the  course  of  the  discussion. 
One  was  a  steel  works  in  Wales,  where  the  influx  of  air  into  the 
hot-air  main  was  automatically  controlled  by  a  recording  pyrometer 
by  which  the  temperature  of  the  air  was  kept  constant  at  700°  C. 
to  within  10°.  Another  example  was  a  spectroscope  used  for 
measuring  the  velocity  of  stars  in  the  line  of  sight,  which  was 
kept  automatically  at  a  constant  temperature  within  y^,,"  C.  A 
further  instance  mentioned  was  a  large  soldering-iron  used  for 
piecing  up  enormous  quantities  of  tinplate,  where  the  whole 
success  of  the  operation  depended  upon  constancy  of  temperature. 
In  another  example  given  by  one  of  the  speakers,  the  temperature 
of  a  large  number  of  vats  had  to  be  controlled.  Resistance 
thermometers  were  used  in  conjunction  with  a  recorder.  By 
suitably  graduating  the  chart  and  fitting  the  recorder  with  a 
change-over  switch,  the  temperature  of  each  vat  is  recorded  in  a 
different  colour. 

The  Embrittling  of  Iron  by  Caustic  Soda. — A  most  interesting 
study  of  this  peculiar  manifestation  of  passivity,  or,  perhaps, 
quasi-passivity,  was  communicated  to  the  meeting  by  Mr.  J.  H. 
Andrew,  M.Sc,  of  the  University,  Manchester.  The  deteriorative 
effect  of  caustic  soda  upon  iron  and  mild  steel  has  been  known  for 
some  time,  and  Mr.  Andrew's  experiments  were  for  the  purpose  of 
finding  out  the  cause  of  this  embrittling  action.  In  these  rough  and 
polished  specimens  of  wrought-iron  were  immersed  for  some  months 
in  concentrated  caustic  soda  solution  kept  at  100°  C.  At  first  the 
corrosion  of  the  polished  metal  was  less  than  that  of  the  rough 
filed,  but  eventually  both  became  highly  crystalline,  and  the 
corrosion  rate  was  the  same  in  each  case.  The  brittleness  is  thus 
associated  with  recrystallieation  ;  with  prolonged  immersion  it 
disappears,  and  the  corrosion  decreases  almost  to  nothing. 

Following  the  well-known  work  of  Beilly  and  others,  it  is 
suggested  that  the  iron  consists  of  a  crystalline  phase  and  an 
amorphous  vitreous  phase,  the  latter  surrounding  the  crystals 
and  binding  them  together.  When  immersed  in  caustic 
soda,  a  potential  difference  will  be  set  up  between  the 
two  phases  and  electrolysis  will  take  place,  hydrogen  being  set  free. 
This  hydrogen  will  diffuse  into  the  interior  of  the  metal,  in  the 
first  instance  being  absorbed  by  the  amorphous  phase  ;  first,  because 
it  is  there  liberated,  and  secondly,  because  there  is  reason  to  regard 
the  amorphous  phase  of  metals  as  a  supercooled  liquid  in  which 
hydrogen  would  be  much  more  soluble  than  in  the  crystalline 
phase.  This  absorption  of  hydrogen  will  force  the  crystals  apart, 
break  down  the  crystalline  cohesion  and  also  facilitate  recrystalli- 
sation,  thereby  forciDg  the  crystals  apart.  This,  it  is  supposed,  is 
the  cause  of  the  initial  embrittling.  As  both  the  crystalline  and 
amorphous  phases  of  the  iron  became  saturated  with  hydrogen,  the 
p.d.  between  them,  which  will  depend  on  the  relative  concentra- 
tions of  the  hydrogen,  will  diminish,  and  so  the  corrosion  will  in 
time  also  become  less  active,  and  thus  iron  will  become  "  passive  " 
on  immersion  in  caustic  soda. 

The  special  interest  of  Mr.  Andrew's  experimental  facts  and 
theory  at  the  present  moment  is  that  they  fall  sd  well  into  line 
with  the  view  now  being  so  generally  accepted  by  metallurgists, 
that  the  mechanical  properties  of  all  metals  are  dependent  upon 
the  amorphous  cement  which  exists  between  the  crystalline  grains 
when  the  metals  are  cooled  from  the  liquid  state. 


Goods  Transport  Reform. — On  Thursday  last  week, 
Mr.  A.  W.  Gattie,  by  request,  addressed  a  meeting  of  members  of 
the  House  of  Commons  on  the  subject  of  economy  in  the  transport 
of  goods  by  rail,  with  special  reference  to  the  establishment  of  a 
Goods  Clearing  House  in  London,  to  take  the  place  of  the  74  goods 
stations  at  present  existing.  The  Clearing  House,  operated 
entirely  by  electric  power,  would  be  able  to  deal  with  100,000  toni 
of  goods  per  24  hours,  and  besides  expediting  the  transport  of 
goods  and  eliminating  enormous  waste  of  time  and  money,  would 
enable  the  work  of  100,000  cpts  and  vans  to  be  dealt  with  by 
5,000  motor  lorries,  with  immense  benefit  to  London  traffic.  The 
author  stated  that  the  London  vans  placed  end  to  end  would 
stretch  100  miles,  and  that  they  were  on  the  average  standing  still 
in  the  streets  for  9  hours  a  day.  Under  Clearing  House  conditions 
the  delivery  and  collection  of  goods  would  be  organised  so  that  the 
vehicles  were  usefully  employed  all  the  time.  Declaring  that 
there  was  nothing  experimental  about  the  scheme,  which  had  been 
tested  on  full-size  scale,  Mr.  Gattie  aBked  for  a  Board  of  Trade 
inquiry  into  the  subject. 
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FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


NEW    PATENTS    APPLIED    FOR. 

INOI     VI    I      I'l    III   IMII  I.  , 


1914. 


I 


Amendments, 

ii;  \N0B.  'I  be  I  'u  tome  Vuthoritie  ■  have  decided  thai 
hanging    apparatus    for   electrii     incandesced    lighting    with 

pullej    .-ind   counter    weights,    even    without    tbi tdnctini 

wiies  oi  lamp    upport,  are  U i  I"1  dutiable  as  "electro-technical 
apparatus "  at   rates   varying    from   20  to  Sit  francs   per   MMi 
according  to  weight. 

CANADA  The  following  are  changes  in  the  Canadian  tariff, 
in  so  far  as  they  concern  the  electrical  trade,  which  have 
recently   bei  □  put  into  force  : — 

inches  in  circumference  or 
outside  measurement  and  not  exceeding 
35  inches  in  circumfereni  i  or  outside 
measurement Fr< 

'  arbon  electrodes  exceeding  35  inches  in  cir- 
cumference or  outside  measurement  :..    123  p.c.  ad.  val 

kilvanised  iron  or  steel  wire,  curved  or  not, 
numbers  9,  12  :in«l  L3  gauge  with  varia 
tions  from  such  gauges,   not  exceeding 

four  one-thousandths  of  an  inch  and  not 

for  use  in  telegraph  or   telephone  lines    Fn  e 

Electric  dental  machines  15  p.c.    ad.  val. 

Miners'  safety   lamps       Free. 

Electric  or  magnetic  machines  for  separating 

or  concentrating  iron  ores ...    Free. 

Ik  duties  in  each  case  are  those  leviable  under  the  preferen- 
tial tariff  applicable  to  British  goods. 

It  has  also  been  decided  that  the  duty  on  advertising  matter, 
deluding  catalogues  and  price  lists,  imported  after  July  1st, 
L91  1.  may  be  paid  by  Customs  Revenue.  Stamps  under  regula- 
tions by  the  Minister  of  Customs  at  the  rates  specified  in  the 
tariff  (viz.,  10  cents,  per  pound),  except  that  on  each  separate 
package,  weighing  not  more  than  one  ounce  the  duty  shall  be 
!  cent.  The  lack  of  facility  for  senders  of  catalogues  paying 
the  duty  by  affixing  revenue  stamps  to  parcels  posted,  which 
operates  in  certain  other  Dominions,  will  thus  be  removed 
and  presumably  the  Government  will  notify  at  a  later  date 
where  such  stamps  may  be  obtained  in  London. 

AUSTRALIA.— The  Customs  Authorities  have  decided  that 
advertising  blotters  and  advertising  calendars  with  water- 
colour  pictures  thereon  are  to  be  dutiable  as  advertising 
uiatter  at  the  rate  of  6d.  per  lb.  or  35  per  cent.  ad.  val., 
whichever  rate  returns  the  higher  duty. 

SOUTH  AFRICA.— The  Board  of  Trade  have  received  from 
H.M.  Trade  Commissioner  in  South  Africa  further  rulings 
which  have  been  given  by  the  Union  Commissioner  of  Cus- 
toms  to  the  Cape  Town  Chamber  of  Commerce  regarding  the 
composition  of  the  value  of  goods  for  calculation  of  ad. 
rnlorcm  duty.  In  regard  to  the  term  "place  of  purchase," 
the  Commissioner  was  asked  for  his  decision  as  to  the  values 
of  goods  which  are  purchased  from  an  inland  factory — say  in 
■Great  Britain — and  the -railway  carriage  is  added  to  the  cost 
to  the  importer  at  the  place,  of  purchase.  The  Commissioner 
decided  that  provided  the  price  paid  at  such  factory  is  not 
less  than  the  value  for  consumption  in  the  country  of  origin 
tint ij  shoidd  not  he  charged  upon  such  railway  carriage.  In 
the  event,  however,  of  the  factory  charging  the  same  price 
free  on  rail  or  at  the  factory  or  at  any  town  or  other  part  of 
Great  Britain,  it  would  not  be  permissible  to  deduct  the  cost 
of  railway  carriage  as  the  invoice  including  it  was  clearly  the 
"value  for  home  consumption."  The  Commissioner  of  Cus- 
toms also  stated  that  he  was  making  enquiries  with  a  view  to 
securing  uniformity  of  practice  in  the  ports  of  the  Union  in 
regard  to  the  assessment  of  duties  and  the  interpretation  of 
the,  Customs  Regulations  issued  by  the  Department  of 
Customs. 

The  new  proposals  which  have  been  introduced  by  the 
South  African  Government  for  the  modification  of  the  tariff 
include  the  reduction  of  the  duty  on  railless  cars  from  12  per 
ce.nt.  ad.  valorem  if  British  to  "free";  if  foreign  the  duty  is 
to  be  reduced  from  15  per  cent.  ad.  valorem  to  3  per  cent.  ad. 
valorem.  It  is  also  proposed  to  admit-  free  of  duty  catalogues 
from  oversea  firms  irrespective  of  conditions  as  to  weight, 
quantity,  etc.,  now  imposed.  A  further  proposal  provides  for 
the  imposition,  in  the  case  of  "  dumped  "  goods  similar  to 
those  made  or  produced  in  the  Union,  of  a  duty  equivalent  to 
the  difference  between  the  selling  price  of  the  goods  for 
export  and  their  true  current  value  for  home  consumption. 
■Countervailing  duties  are  also  proposed  in  respect  of  bounties 
equivalent  to  the  value  of  the  bounty. 

TOGOLAND—  The  Customs  Authorities  have  decided  that 
machinery  of  all  kinds  shall  in  future  be  free  of  duty  on 
importation. 


ii  ,i.i        ■• ,.:. 

1 1    .lit,     "  Eld  nl'       '  May 

i 

[1,699.    "  Po 
I       Hi  1ST' 

I  [,610     "   Vnodi  •    and   hoc 
1 1 1 1»      ii  onvention   ilato,  M  1913 

11,612      "   . 

1 1 ,',  Jl      "  Mm  bin*     ("t"    rutting 
Baron   A.  O,  Bato 

11,62a     "Eli 
1 1,629.    "  Mi 

motor  control 

.  ,.i  , ,  i        Lltl 

>i  omplcti  ). 

11,641.     "  Mi  Koriinc   .V    Matiiii.i".    \.  ; 

I2th.     (i  lonvi  H'"   i  date,  W 

11,664.    "Telephonic   receive™."     G.  J.   Larsson.     May   12th. 

11,657.     "  [ndicating-ari  in  ■  rricity    supplj  4     J.   J. 

►  rond  and     K.  F.  J.  I)     I)i     RoussXT.     M.n    12th. 

11,669.  "Clip  to  connect  and  hold  cross  wires  together."  II.  I.  K* .;■ 
May    12th. 

1 1 ,676     "  Con  'i  i"  lion  oi     im  d    "     S.   O.  Cowper-Coii  ■ 

n,i>77.  "Apparatus  for  coating  9hccta  and  plates  in  continuous  lengths." 
S.  O.  CowraR-Coi.ES,     M  iy   I 

11.708.  "Arrangements  for  wireless  telegraph;  and  telephony."  J. 
Schiessler.  Maj  12th.  (Divided  '.  29,447  18.  December  2oth. 
Convention  date,   October  16th,   11)13,  Austria).     (Complete). 

11.709.  "  Antennae    for    wireless    telegraphy   or   telephony."     J.    ScnoSSUR. 
12th.     (Divided    Application   on    29,417  13.      December  20th.     Convention 

date,   October  lfith,   1913,  Austria).     (Complete). 

11,721.     "Apparatus  of   injurious  gases   in   mines 

anil    like   places."      SciioILLEr    St   Co.      May    12ih.      (Convention   date,   January 
12th,  19H,  Germany.     (Compli 

11,739.  "  Insulating-devices  for  electric  traction  systems."  British  Tic 
Houston  Co..  Ltd.     May  12th.     (General  Electric  Co.,  United  States). 

11.793.  "  Electric  rear  lamps."     E.  A.   Knight.     May  13th. 

11.794.  "  Electric  circuit  breakers  and  switches."  D.  K.  Morris  and 
Morris  &  Lister,  Ltd.    .May  18th. 

11,808.  "  Electric  and  other  motor  driving-arrangements  for  looms  an<: 
machinery."  J.  FeyER.  May  13th.  (Addition  to  7,237/12.  Convention 
.May  13th,  1913).     (Compl 

11,832.  "  Protective  devices  for  electric  circuits."  British  Thomson-Houston 
Co.,  Ltd.     May  13th.     (General   Electric  Co.,  United  States). 

11,837.  "  Apparatus  (or  coverting  direct  into  alternating  currents  and  vice 
versa."     E.  FalkEnthaI/.     May  13th.     (Complete). 

11.840.  "Snitch's."     F.    E.    Wilson'.      May   13th. 

11.841.  "  Control    apparatus    for    electric    lighting    svstems    on    molo: 
F.  E.  Wilson.     May  13th. 

11.844.  "  Induction  meter  with  three-armed  driving  core."  AlXGEHEINI 
Elektricitats  Ges.  May  13th.  (Addition  to  3,912  14.  Convention  date.  May 
17th,  1913,  Germany).     (Complete). 

11.845.  "Process    for    the    renewal    of    conduits    with    internally    packed    and 
externally     lead-filled     sockets."       A.    A.    C.    Boas    and    J.    Olist.       M 
(Convention   date,    May    14th,    1913,    Denmark).      (Complete). 

11,852.     "  Electro-magnetic    levitating-apparatus."      E.    B.uhei.et.      May    13th. 

11,863.     "  Electro-magnetic  measuring-instruments.     F.  J.  Green.     May  14th. 

11,870.     "  Automatic    time    switches."      H.    Bootiirovd.      May    14th. 

11,881.     "  Magnetic   compasses."     M.    B.    Field.     May    14th. 

11,895.     "  Electric   motors."     H.    F.  Christie.     .May   14th. 

11,920.  "  Flash  lamps."  W.  J.  Melxersh- JACKSON.  May  14th.  (Interstate 
Electric   Novelty  Co.,   United   States).      (.Complete). 

11,928.     "  Generating  electro-magnetic  oscillations  or  high  frequency  cu 
and  methods  derived  therefrom   for  producing  a  continuous  wave-flux  or  a  con- 
tinuous  electro-magnetic    flux   or   continuous   current."      R.    AltNO.      May    14th. 
(Complete). 

11,934.  "  Method  and  means  of  producing  oscillatory  currents  of  electricity 
of  small  decrement  and  close  wave  trains  from  alternating  and  continuous 
currents  of  electricity."     II.  MANDERS.     May  14th. 

11,937.    "  Electric  heating  apparatus."    A.  F.  Berkv.     May  14th. 

11,940.  "  Electric  signalling  installations."  Siemens  Bros.  S:  Co.,  Ltd.  May 
14th.     (Siemens  &  H.ilske  Akt.  Ges.,  Germany).     (Complete). 

11.942.  "  Flash  lamps."  \V.  J.  Mellersii-Jackson.  May  14th.  (Interstate 
Electric  Novelty  Co.,  United  States).     (Complete). 

11.943.  "  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.  May 
14th.     (General   Electric  Co.,   United  States). 

11,950.     "  Process  for  the  treatment  of  ores  and  solid  salts  by  electro-chemical 
reduction."      A.    A.    M.    HANRIOT.      May    14th.      (Convention    date.    Ma)     22 
1913,  France).     (Complete). 

11,962.  "  Electro-magnetic  levitating  and  propelling  apparatus."  A.  II. 
DoLBLED.lv.     May   15th. 

11,993.  "  Magnetic  fixing-devices."  Norma  Cii  G.mj  11.  May  15th.  (Con- 
vention  date,   May   17th,   1913,  Germany)!     (Compl 

11,996.  "  Electrically-heated  boiling  plates  and  the  like."  G.  Tate  and  A.  R. 
Wood.     May  15th.     (Complete). 

12,005.  "  Electric,  ignition-plugs  for  internal-combustion  engines."  D. 
Roberts.     May  15th. 

12,018.  "Subaqueous  sound  signal  receivers."  Sicnai  GmbH.  May  15th. 
(Convention   date,    Ma)    98th,    1913,   Germany).     (Complete). 

12.032.  "  Testing  insulation."  Evr.KSHED  &  VlCNOUB,  Ltd.  and  S.  Ever- 
shed.     May   15th.  '  (Divided   Application  on   12,723  13.      May  31st). 

12,035.     "Control    or    regulation   of    motors."      Vci.can-\VerkE    Haubli 
Stettin  Art.  Ges.     May    ISth.     (Convention  date,  January  2nd,  1914,  Germany). 
(Complete), 

13,039.     "  Electrical    machines."      F.    Jit\.      May    15th. 

12,1117.  "Solf-ptopelled  vehicles."  British  rnoMSON-HousiON  Co.,  Ltd. 
May   15th.     (General   Electric   Co.,   United   Si 

12.048.  "Control  or  regulation  of  motors"  \  t  IiinAVfrke  Hamburg  ind 
Stettin.  \kt.  Ges  Ma;  ISth  Iddition  to  19,035/14.  Convention  date,  March 
3rd,   1914.   Germany).     (Complete). 

12,057.  "  Flectri-  furnace,  particularly  adapted  for  the  manufacture  of 
nitrides."  G.  Coutagnb.  May  I5th.  (Convention  date.  May  93rd,  1913, 
France).     (Complete). 

12,059.     "  Electric   lamp  holders."     W.   Adams.      May    15th. 
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19.068.  "  Lamp  holders."    C.  G.  M.  Bennett  and  C.  H.  Jbffcoat.    May  15th. 

12,132  "  Emu                          nine    vulcanite    or    ebonite."      \     I       F      Rosi 
May   16th 

12,150.  hting    i tins  and   the   like." 

II.  Lirrs 

13.156  I  lamps."     A.   I.EDERER.     May   16th.     (Convention  date, 

12.157  [imp*."     A.   Ledirer.     Ma)    lfith.     (Convenl 

12,158.  "  1                                 '    A.  1                    lay  11           Convi  ntion  date, 
mplete). 


EXPIRING  PATENTS,   TAKEN   OUT   IN    1900. 


1.61?  I  Reicl      ild,    A.      (F.    Krupp.)     January    25th. 

1  i  switches,   &c,    is   formed   of   a   conical   block   <>(   carbon 

a   collar   bored 

1,863     "El  ctromagnets."     1  !•  v «,  \V.  G.  (Scott,   I.  Varley,   I-:,  and    Inder- 
30th.     A  number  ol  similar  coils  ol  helices    ire  termed  b) 
several  conduct!  upon  separate  zone*  ol  a  singl. 

.  successive    layers  of  each  helix  being  separated  from  om 
throughou        I   tl       helici    

1.86J  Heys,  W.  G.     (Scott,  J.,  Varley,  R.,  and  Ander- 

10  in  a  method  of  simultaneously   winding  a 

numb  i  con 

2,283      "Eh  liring."    Wright,    A.,    and    Reason    Manufacturing 

Co.     Febi  uai  ■>  3i  d      V  mercui  |  vol  I     ol  a  glass  ves  el,  cl i  b) 

containing   a    mercury   anode    in    a 
higher  level  than  ithode,  and  having  platinum  connect- 

ed   inlo    it.     The    vessel    is    filled    with    a   solution    of    mercurous 

.    or    other    suitabli        lyti        When    the    instrument    i-    in    use    the 

mercurj   i    thodi    i .ases  in  volume  and  overflows  a   lip  or  ridge  into  a  long 

1    tube,    which  ains   solution   only.     The   position   of  the 

ise  solution   produced   on   its  surface   to  flow  down   to  the 
cathode.     The  height  of  the  mercury   in   the  vertical   tuhe   is  measured   by   an 
.  indicating  the  quantity   of  electricity  which  has  passed. 
8,260.     "  Electrii     Lamps."      Bremer,    II.      February    5th.      A    lamp    has    its 
-   fixed,  or   periodically   fed   bj    clockwork,   which    is   released    by   a    sole- 
noid) carta  be   i    rried    in    inclined    holders,    one    of    which    is 

movable   towards   thi    othei    b     ectromagnet   in  a  shunt  circuit,  when   this 

is  closed    hi    expansion   of   a   metal    tube   situated   above   the   arc   and 

I   by  it.     A   long  arc   is  produced,  and   is  controlled   by  an   adjacent  sole- 

nected   in  series  with   the  arc.  and   tending  to  deflect 

i  it  it  the  main  current  increases.     The  carbons  are  prefer- 

irranged   side   by   side,   either   parallel,   or   inclined,    with    the   deflecting- 

magnet  between   them,  and   the   are   may   be   formed   within  a  glass  cylinder, 

open  hi  low  but  having  a   metal  cover  to  retain  hot  gases.     A  loop  of  tube  may 

had   from   the  cover   to  a   lab  iss  e\linder,   so 

that    gas    may    circilate    through     it    and    deposit    impurities    in    the    lateral 

f        carl at    contain   metalloids  or  metal  salts. 

3,461.     "Electromagnetic     Brakes."       Westinghouse     Brake     Co.       (Newell, 

F.    ('..    and     Herr;    E.     M.)      February    21st.      One    arrangement    shows    an 

nagneti.      rail     brake    which    is    adapted    to    apply    non-magnetic    wheel 

brakes.     The   con    of    the    electromagnet    is    wound    with    three   coils   of    wire 

arranged    in    series    in    a    local    circuit    with    the    motor.      To   ensure   automatic 

tion   ol    ile     braking   a ling    to   the   speed   attained,   the   three  mils  are 

wound   with   different   numbers  of  turns  of  wire.     The   magnetic   brake   is  sus- 
prings   and    when    the   shoes   are   applied    to   the   rail    the  dragging 
causes  the  application  ol   the   wheel   brakes  by   means  of  levers.     Modifi- 
cation*   are    described.      Another    form    is    described    in    which    the    magnetic 
are  applied  to  the  win 

3,865.  "Engine  Governors  "  Hepburn,  G.,  and  Evans,  D.  II.  February 
28th.  Comprises  engine  governor  or  stop  mechanism  suitable  for  engines 
driving  electrical  generators,  whi.h  is  adapted  to  come  into  action  in  case  of  a 
breakdown,  or  in  case  th<  load  is  suddenly,  taken  off  the  engine,  but  which  is 
inoperative  while  the  engine  is  running  under  normal  conditions. 

"Telegraph  Recording  Instruments.''  Muirhead,  A.,  and  Edgar, 
R.  H.  March  1st.  Relates  to  improvements  in  siphon  recorders  of  the  type 
described  in  Specification  No.  20\7B3,  A.D.  1893.  A  coil  is  suspended  by  two 
adjustable  threads  or  i-  pivoted  to  a  stationary  core  between  the  magnet  poles, 
a  mirror  being  fixed  opposite  an  Opening.  The  roil  is  provided  with  pins  upon 
which  a  yoke  can  engage.  Tlie  yoke  carries  fibres  connecting  to  t lie  siphon 
ins-  rted  in  the  fibres.  The  cradle  is  supported  above  by 
two  wins  arranged  to  pass  over  a  guide-edge  or  equivalent  arrangement, 
provided  for  regulating  the  period  of  oscillation,  the  zero 
and  the  vertical  position.  The  roil  is  double-wound,  one  part  being  in  a  shunt 
connection  with 

.mo     "Electricity,    Measuring."     Wright,   A.,   and    Reason    Manufacturing 

Ci         March     16th.       Mercury     voltameters     are     provided     with     registering 

nism    operating    by    means    of    gravity.      In    one    arrangement    a    mercury 

is  contained   in  a  small  glass  dish  attached   to  a   vertical   glass  tube,  the 

upper   end   of    which   carries   a    pointer    near    a   staii. ......       scale,    and    which    is 

suspended  by  a  helical  spring.  Electric  connection  is  made  with  the  anode  by 
a  platinum  wire  in  a  ^la--  tube,  The  anode  i-  suspended  in  a  vessel  con- 
taining olyte,   and   a    mercury   cath  de   al    the    bottom.     As   current 

comefl    lighter,    and    the    pointer    rises.      This    arrangement 

may  be  used  with  the  movable   pari   connected   as  cathode,   the  cathode  surface 

I..  ing   provided   by   a  conical  coil  of  platinum   wire,  or   a    i arl block; 

the  an-  ry  in  an  annular  the  cathod  Various  modifi- 
cations 

9,593.    "  Elei  uring."     Wright,    \.    aid    Reason    Manufacturing 

Co.     March   24th.  Relates   to   quantity    met 

voltameters      i  <  ttion    No.  8,222,    \  l>.   1900,  which 
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PUBLISHED    SPECIFICATIONS. 

I  in    the    following    li-t    mav    b 

•      P    Thompson   &   Co.,  I'*:,.   High    Holborn,    W.C.,   and   al 
post  free,  9d 

1012. 

1 1  io  Machines.     A,  Rolfc      ' ! 

I'll! 

1813. 

2,16  '     i' •  noN  oi  Contacts,    i 

\.     KaU.       Ja: 

1912 

.  u  mill   si'l  io    Dim 
|      I'     l,      I  i.    Ltd.      M  >r.  h    2Cth. 


9,105.    Method   or   and    Means    for    Heating    Substances   by    Electricity 
I.   W.  Broadbcnt    i   F.   W.   Davies,     October   1  til. .     (October  Hth,  1913). 

9,4*7.     Resistanci    for    Regulating   tin:  Current   in   an    Electric  Circuit 
M    Mansell.    April  82nd      (<  I  tobi  i  22nd,  1918), 

9,959     Variabli      Resistances     for      Automatic     Regulation     or     Eli 
ra.     A.   (,.    lib, -.am   ik.  Firm  of).     April  28th. 

10,188,      Ml  ins    TOR    Rum-,,,    am.    SUPPORTING    Ala     IND   OTHER    I. AMPS    IND   THE 
tihi.    i..  A.  Hugh...     April  30th. 

10,190     Electrically  or  Mechanically-vibrated  Diaphracm  Horns  or  Warn- 
a  is.    G.  St.  I!,  S.  Watklns.    April  30th. 

10,500.     Electric   Soldering-irons,     a.    II.    Railing   and   A.    1.    D     Krause 
May   5th. 

'"bin       DKVICl     POI      iiii      VuTOMATIC    MAINTENANCE    OF    PhASE-EQL'ALITV    .a      i 

ts  oi    Parai  i  Alternai 

Elektricitats  Ges.    May  5th.    (Maj   1th,  1818). 

10,656.    Starting  of  [nternai  combustion  Engines.    II.  Leitner.    May  6th. 

10,770     Starting    im.  Controlling   Devices  for   Electric  Motors  I> 
thi.  Blowing  Apparatus  oi   Organs  or  the  like  Musical  Instruments 
i  ousans       May  7th 

11,813.    Control   or    Alternating   Current  Commutatof    Electric    Motors. 
Siemens-Schuckertwi    ke   Ges.      Ma;     lid.       (Maj     14th,    I  n  I J . 

11,683.     Electrically-operated   ok    Controlled   Valves.    E.   C.    Irvine 
J.   I'.  O'Donnell.     May  19th. 

11,751.     Electrical  Relays.    J.  11.  Bakei   and    \.   E.   McKechnie.     May  20th. 

18,639     Apparatus  for  use  in  Charging  Electric  Accumulators.    H.  Leitner 
May  30th. 

11.712.    Electric  Starters  for  Internal-combustion   Engines.     W.  II.  Scoit. 
June  26th. 

fa.oiti.    Metal     Vapour      Iri      Lamps        I  <■  itsclt     Gasgliihlicht     Akt.    Ges. 
I.     June  30th.     (February  4th,  1913). 

I5.2K3.     Method  op  and  Means  for  Determining  the  Electrical  Chai 
istics  or  High-frequency  oscillation  Circuits.     E.  D.  Garden.    July  2nd. 

15,541.     Signs.     E.  C   R.   Marks  (Savage  Novelty  Co.).     July  5th. 

Ia,fil2.    Electric    Switches    Mechanically    Controlled   from    a    Disth 

F.  Hodgson.     July  7th. 

16,084.    Tail-lights  of  Motor-driven  Vehicles.     T.   Norton.     Jul 

16,485.     ELECTRIC   and   Gas    Radiator.     V.    Lacasse.     July   17th.     (Juh     I 
1912). 

17,00a.     Mounting   of    Electromotors   on   Tramway   Vehicles.     C   I). 
July  24th.      (Patent  of  Addition   not  granted). 

17,0Cfi.    Apparatus  for  Automatically   Indicating  and  Recording  fin    i 
bined    Efficiency    of    a    steam    Motor    ind    Coupled    Electkicae   Genei 

K.   S.    Xcnaky    and   F.  Oilman.     July   25lh. 

18,902.     Antiseptic   Paper  Cover  for  thi    Mouthpieces  of  Telephoni     i 
mitting    Instruments.     II.    Smith.      August   20lh. 

19,022,     Distribution     Systems     for     Vapour     Electric     Devices.       B 
Thomson-Houston  Co.   (General   Electric  Co.).     August   21st. 

21,509.     MAGNETOsELECTRic  Ignition  Apparatus.     VV.  A.  Hill  (Apparate-B 
stall  Fischer  Ges.).     September  24th. 

22,127.     Electric  Switches  for  Railways.     Soc.  d'Electricite  Mors.     October 
1st.     (October   30th,  1912.) 

22,176.    Brush  or  lire  Sliding  Contacts  for  Hh.ii  Frequency  or  Em. 
Apparatus.     A.  S.  Sorensen.    October  2nd. 

22,228.    Generator   of    Electricity    for   Automobiles,    forming   a    come 
source  of   Ignition   and   Illumination.     A.   Sanchez  anil  C    Baradat.     October 
2nd. 

22,380.    Signalling  and  Controlling  Locomotives  and  the  i.iki   Running  on 
Tracks.     J.  Partington.     October  4tb. 

23,035.     Replacement  Fuses  Applicable  also  for  Use  as  Electric  Switches 

G.  O.  Donovan.     October  13th. 

23,189.    Starting   Devices  for   the   Engines  of   Motor   Cars  and  the  like. 
II.  Lucas  and  W.  C.  Turner.     October  14th. 

23,314.     Starting  of  Motor  Cars.     B.   Burow  &  E.  Burow.     October  I5l 

23,388.    Anti-vibration    Devices   for   Lamps.     W.    P.   Tavlor   and   J.   Willis, 
i I.-  .    lGth. 

23,72(1.     Electrical      Resistance     Thermometers.       W.    J.     Mellcrsh-Ja. 
(Packard).     October  20th. 

23,754,     Brushes  for   Electric  Contacts.     J.   E.  Colas  and  Soc.  d'Electricite 
"  Nilmelior."     October  20th.     (November  2Gtb,  1912.) 

24,1(12.     Oil  Transformers.     II.  Weiss.     October  24th.     (October  26lh,  1912) 

24,355.     Magnetic  Separators.     Fried.  Krupp.  Akt.  Ges.  Grusonwcrk.    Oi 
27th.     (November  27th,  1912). 

24,419.     Electric  Toasters.     C.   P.   Madsen.     October  28th.     (October  28th, 
11)12). 

24,471.     ELECTRIC   Batteries.     !■'.   S.  B.   De  Mello.     October  28th.     (December 
4th,  1912.) 

24,898.    Apparatus  for   Electricalu  Lighting  Road  Vehicles  and  the  like. 
E    P.  Prior.     November  1st. 

25,675.     Connection    Plugs    for    Electric    Circuits.      E.    IE    Chapman 
O.   E.   Kenney.     November  10th.     (February  24th,   1913). 

2(1,150.     Springs  Used  in   Electrical  Work.     S.   G.   Leach   and   If.   F.  Joel, 
Junr.     November  14th. 

26,287.    Telephone  Systems.     E.  a.  Graham.    November  Kth. 

29,003.    Flexible  Connections    for    Electric  Conductors.      Siemens   Bros. 
Dynamo   Works,    Ltd.   (Siemens    Schuckertwerkc    '..      I       December   16th. 

29,203.     Ventilation  OF  Dynamo-electric  Machinery.     Siemens  Bros.  Dynamo 
Works,  Ltd.,  and  E.  O.   Kieffer.     December  18th. 

29,763.     Rectifier    for    Alternating    Polyphase    Ci  krents.      Siemens    Bros 
.    Works,    Ltd.    (Siemens    Schuckertwerke  Ges.).      December  24lli. 


1914. 

83.  Apparatus  for  Converting  Telegraphic  Code  Figures  into  Wolds 
\  VV  C  Voigstbergcr,  H.  W.  I  and  I.  West.  January  1st.  (Addition  to- 
ll, 1 95  12  i 

106     Packing  Enclosui ells  of  an  Electric  Battery.    B 

January   2nd. 

8,843.     Electric   Incandescent   Lamps.     F.   Locwenstein.     February  3rd. 
j  s  ,n      Electri  British    Thomson-Houston   Co.     (General  Elcc- 

tric i  bru 

3,004      Electric  Releasing  Devici   for  Drawinc-off   \pparai 
v    I'm  run-,    oi    Weighing    or    Musi  kin..   Devices   and  intended  i 

...ini  (, -...us   Packinc   Machines.     Fi     II  ifobrik  AM 

Februarj  5th,     (March   7th,   1913.) 
3,852.    Mi  ins  on   Arrangements  for   Controlling   i   Source  <>i    I.ic.iit.     I 

ry     7th. 
1,082.     Impulse  Transmitting  Mechanism  foi    ["elephoni  Systems.    R-C 

Hasting        February    I7tn.     (Divided     ippli 9.986  13,   April   2«ih 

Telbgraphy,     W.    I  raph  Co.    I 

i,,,,  id,  d    Vpplii  ttion  on  9,768  IS.     April 
5  ii7ii     i  I  Circuits.     A.    Pollak.     i  ebruai . 

(Febru  irj   27th,  1913). 

5,83 phi      H     |u.m     i;    !>■■  " 

7tl        Di  9,768  13.    April 

Dynamo-electric  Machinery  and  Cooling    \ri 
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Unless  Mr.  Lloyd  George  and  the  pn  eminent 

alter  their  tactics  in  relation  to  employ  and  employer,  it  ifl 
going  to  be  bad  for  this  country,  because  the  I.ritisli  work- 
man is  being  spoiled,  and  spoilt  children  generally  end  in 
ruin,  not  only  to  themselves,  but  to  everyone  connected  with 
them.  The  latest  budget  of  the  Chancellor  of  the 
Exchequer  is  another  sop  to  the  workman  at  the  expense  of 
his  master,  by  the  increase  in  the  income-tax.  "  Look  you,'' 
in  effect  says  Mr.  Lloyd  (ieorge,  "I  will  not  tax  you,  my 
poor  hard-working  man,  but  will  tax  the  ill-gotten  gains  of 
your  master,"  and  the  workman  honestly  believes  the 
socialistic  labour  leader  when  he  says  that  without  the 
worker  no  one  would  have  anything,  and  therefore  the 
worker  should  have  everything.  Hence  restlessness  is  in- 
creasing, the  workers'  demands  are  becoming  more  and  more 
outrageous,  and  their  insubordination  is  fast  becoming  a 
serious  menace  to  all  law  and  order.  Yet  this  is  at  a  time 
when  the  hours  worked  are  shorter  and  wages  higher  than 
they  have  ever  before  been  in  the  industrial  history  of  this 
country,  and  we  believe,  taking  everything  together,  the 
workman  is  better  paid  in  this  country  than  in  any  other 
country  in  the  world.  And  yet  the  Government  pats  them 
on  the  back,  calls  them  poor  fellows,  pities  them,  and  frees 
them  from  taxation.  Why  is  it  that  the  hundreds  of 
thousands  of  workmen  who  are  well  enough  known  to  be 
earning  wages  of  £4  a  week  and  over  are  not  asked  to 
pay  income-tax  ?  Why  do  not  the  surveyors  call  for 
a  return  of  the  earnings  of,  say,  the  miners,  shipyard 
workers,  steel  smelters,  and  workmen  employed  in  other 
industries  on  piecework,  many  of  whom  are  earning 
wages  of  from  £4  to  £10  per  week  ?  Apparently 
the  occupants  of  all  houses  below  a  certain  rental  are 
not  to  be  bothered  by  the  surveyors,  yet  all  clerks 
and  members  of  the  staff  of  any  industrial  undertaking 
cannot  escape,  as  the  firm  must  give  a  return  of  the  salaries, 
and  the  poor  individual  with  £180  or  £200  a  year,  must 
pay,  while  the  workman  in  the  same  firm  earning  a  like 
sum  or  more  escapes  scot  free.  A  clerk  or  draughtsman 
with  £200  a  year  must  pay  income-tax,  which  is  about 
equal  to  the  sum  of  6d.  per  week,  while  a  workman  with 
less  responsibility,  earning  £300,  pays  nothing.  If  the 
employer  must  give  a  return  of  the  salaries  of  his  staff, 
why  should  he  not  be  asked  to  include  all  workmen  earning 
over  £  8  per  week  ?  Let  the  workmen  be  subjected  to 
the  inquisitorial  searchings  of  the  surveyor,  and  they  will 
then  begin  to  recognise  at  least  what  the  income-tax  means. 
Or  why  should  it  not  be  enacted  that  every  man  in  receipt  of 
a  weekly  wage  of  £  1  should  be  paid  in  part  with  a  (id.  stamp  ? 
Even  if  he  do  not  earn  £4  every  week,  he  by  paying  the 
Gd.  when  his  wages  do  amount  to  £i  is  only  paying  hifl 
proportion  of  the  tax  at  the  rate  per  annum  which  he  would 
have  to  pay  if  he  received  a  salary  of  £200  a  year.  The  man 
who  was  paid  £5  would  have  a  stamp,  or  stamps,  equivalent 
to  Is.  fid.  on  his  pay  cheque,  and  so  on  in  proportion.  By 
this  mean  a  vast  sum  of  money  would  flow  into  the 
[933]  c 
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National  exchequer,  which  it  is  fully  entitled  to  receive,  and 
would  receive  were  it  not  either  for  indifference  or  fear. 
We  say  "  fear "  because  we  believe  that  when  once  the 
machinery  was  put  in  motion  to  make  the  workman  pay 
tax  on  his  income  there  would  be  an  immediate  outcry  and 
possibly  fresh  legislation. 

Probably  no  tax  is  so  hated  by  the  British  taxpayer  as 
the  income-tax,  not  because  he  hates  to  pay  taxes — these 
he  is  aware  must  be  paid  somehow  or  other — but  because 
it  intrudes  so  much  into  his  private  business  affairs,  and 
because  of  the  dictatorial,  inflexible,  and  inquisitorial  atti- 
tude adopted  by  the  surveyors  and  commissioners.  More- 
over, it  is  often  very  difficult  for  a  business  man  to  say  what 
his  earnings  may  be  for  the  current  year,  and  frequently 
rather  than  appeal,  which  would  mean  a  disclosure  of  all 
his  affairs,  probably  to  a  commissioner  who  is  a  rival  in  his 
business,  he  agrees  to  be  over-assessed. 
\r  Again,  the  anomalies  of  the  method  of  income-tax  assess- 
ment are  so  harassing  to  the  average  business  and  pro- 
fessional worker  that  he  is  induced  to  take  every  means 
to  give  an  incorrect  return.  Quite  recently  a  small  firm 
which  showed  an  actual  loss  on  the  year's  working  was 
called  upon  to  pay  income-tax  on  the  higher  scale  on 
amounts  which  were  either  written  off  or  allowed  for  ;  this 
course  was  necessary  for  the  purpose  of  carrying  on  the 
business  on  a  sound  financial  basis,  but  these  amounts  were 
not  allowed  by  the  surveyor.  We  believe  there  are  many 
similar  cases  where  firms  have  no  profit  to  pay  dividends 
yet  must  pay  income-tax.  Surely  this  ought  not  to  be. 
There  can  only  be  a  profit  when  everything  has  been  paid 
and  properly  allowed  for,  and  the  stronghold  of  this  country 
is  the  soundness  of  our  business  from  a  financial  stand- 
point. 

It  is  the  industrial  middle  class  who  not  only  bear  the 
burden  of  taxation,  but  are  really  responsible  for  the  carrying 
on  of  this  great  country,  and  it  is  well  for  the  workman  and 
the  Government  to  bear  this  in  mind.  Left  to  himself  the 
workman  would  soon  quarrel  with  his  leader,  as  at  least  50  per 
cent,  of  the  workmen  are  only  in  the  Union  through  actual 
fear  ;  only  recently  a  leader  in  the  Durham  Miners'  Asso- 
ciation boasted  that  "  they  succeeded,  by  approaching  the 
management,  in  having  some  men  paid  off  because  they  would 
not  be  members  of  the  Association."  At  a  Cumberland 
colliery  a  week  or  two  ago  the  management  were  requested 
to  collect  the  arrears  of  payment  on  behalf  of  the  Union 
from  some  members  who  had  got  into  arrears,  or  dismiss 

them,  or !     The  management  agreed,  and  the  money 

was  stopped  off  the  men's  wages  at  the  colliery  office.  Some 
of  the  men  are  earning  £4  and  £5  a  week,  for  an  eight 
hours'  day.  The  manager  works  12  or  14  hours  for  little 
more,  bears  all  sorts  of  responsibilities,  and  has  to  pay 
income-tax,  while  the  "  spoilt  children  "  go  free.     Tyranny  ! 


THE     I.E.E.     MODEL     GENERAL     CON. 
DITIONS    EOR   CONTRACTS. 


The  perusal  of  the  new  edition  of  the  "  Model  General 
Conditions  for  Contracts,"  which  has  recently  been  issued  by 
the  Institution  of  Electrical  Engineers,  carries  our  minds 
back  15  years.  At  that  time  the  want  of  uniformity  on 
the  one  hand,  and  the  imposition  of  unfair  conditions  on 
the  other,  were  fast  making  electrical  contracting  for  public 
undertakings  a  lottery  rather  than  a  business,  and  with 
many  misgivings  as  to  the  final  success  of  our  efforts,  we 
embarked  on  a  systematic  attempt  to  educate  public  opinion 
to  the  injustice  of  the  prevailing  practices.  For  two  years 
we  examined  week  by  week  the  publicly  issued  specifications 
for  electrical  plant,  and  commended  or  criticised  the  con- 
ditions attached  to  the  contracts.     The  arbitrary  character 


of  some  of  the  clauses  almost  passes  belief  to-day.  The 
claim  for  the  engineer  to  be  the  sole  judge  of  any  dispute 
was  a  very  usual  one  ;  payment  clauses  were  so  drawn  up 
that  settlements  were  long  delayed  ;  contractors  were  to  be 
responsible  for  many  things  over  which  they  had  little,  if  any, 
control,  and  often  they  were  to  folJow  the  purchaser's 
whims  in  regard  to  the  execution  of  the  work  and  yet  be 
responsible  for  the  results.  The  controversy  was  carried  to 
the  floor  of  the  Institution,  and  eventually  a  committee  was 
appointed  which  drew  up  the  first  "  Institution  Model  Con- 
ditions," which  were  issued  in  1906.  These  represented  the 
best  practice  of  the  time,  and  their  gradual  adoption 
eliminated  the  excesses  of  previous  years.  The  lapse  of  time 
and  the  growth  of  a  better  spirit  have  rendered  advisable  a 
further  consideration  of  the  subject,  and  the  new  issue  repre- 
sents the  result  of  the  labours  of  another  committee. 

The  new  clauses  show  how  far  we  have  travelled  along 
the  path  of  mutually  fair  dealing.  They  are  not  perfect,  but 
one  may  accept  them  en  bloc  without  fear  of  being  unfairly 
dealt  with.  In  a  few  important  points  they  differ  from  the 
1906  Institution  draft,  and  in  some  directions  they  follow 
the  lead  of  the  draft  contract  conditions  prepared  by  the 
British  Electrical  and  Allied  Manufacturers'  Association, 
while  in  others  they  take  an  independent  line.  We  under- 
stand that  the  Council  of  the  B.E.A.M.A.  on  May  21st 
formally  adopted  the  text  of  the  present  edition.  As  a 
consequence,  the  I.E.E.  Model  Conditions  will  he  used  by 
members  (in  substitution  for  the  Association's  conditions) 
in  respect  of  tenders  to  municipalities,  district  councils, 
public  authorities,  and  in  respect  of  all  publicly-advertised 
contracts  where  full  General  Conditions  are  issued. 

The  first  clause  gives  the  usual  definitions,  and  this  is 
followed  by  the  stipulation  that  the  tenderer  shall  carc;ully 
examine  the  specification  and  drawings  and  obtain  the 
engineer's  ruling  on  all  doubtful  points. 

Clause  3  deals  with  the  sealed  agreement,  which  is  to  be 
drawn  up  at  the  purchaser's  expense  wherever  the  contract 
value  exceeds  £100.  The  value  of  the  surety  is  to  be 
15  per  cent,  of  the  value  of  the  contract. 

Should  the  contractor  decline,  or  unduly  delay,  the  com- 
pletion of  the  agreement,  it  is  open  to  the  purchaser  to 
annul  the  contract,  the  same  rights  being  given  to  the  con- 
tractor for  the  purchaser's  default. 

In  the  next  clause,  dealing  with  drawings,  which  are  to 
be  furnished  by  the  contractor  and  signed  by  the  engineer, 
acting  on  behalf  of  the  purchaser,  it  is  stipulated  that  the 
engineer  is  not  to  be  held  responsible  for  mistakes  made  in 
the  drawings  by  the  contractor,  unless  such  mistakes  are 
the  result  of  incorrect  information  given  to  the  contractor 
by  the  engineer.  This  is  a  decided  advance,  as  hitherto 
there  has  been  an  implication  that  once  the  engineer  signed 
the  drawings,  he  was  responsible  for  any  and  all  the  con- 
tractor's mistakes  they  might  embody.  Paragraphs  follow 
dealing  with  sub-letting,  which  is  not  to  be  done  without  the 
consent  of  the  engineer,  which  is  not  to  be  unreasonably 
withheld  :  indemnity  against  patent  actions,  and  quality  of 
materials.  All  tools,  haulage,  tackle  and  labour  are  to 
be  found  by  the  contractor,  who  will  be  supplied  free  with 
a  reasonable  amount  of  water,  but  he  must  find  all  hose, 
tanks  and  cocks.  The  next  stipulation  expressly  relates  to 
street  work,  and  places  on  the  contractor  the  duty  of  pro- 
viding temporary  footways,  guards,  fencing  and  lighting. 

The  engineer  is  to  have  power  to  vary  or  alter  the  work 
during  progress,  with  the  provisoes  that  any  extra  work  is  to 
be  paid  for,  and,  without  the  consent  of  the  contractor,  the 
total  variation  from  the  contract  price  is  not  to  exceed 
10  per  cent.  An  important  improvement  in  this  clause 
is  the  power  given  to  the  contractor  to  protest  against 
any  alteration  which  may  affect  any  obligation  for  which  he 
is  responsible.  If  the  alteration  is  insisted  upon,  the  con- 
tractor is  to  be  freed  from  the  consequences.  Should  the 
alterations  involve  the  abandonment  of  work  already  done, 
a  reasonable  sum  is  to  be  allowed. 

Negligence  on  the  part  of  the  contractor  is  then  dealt 
with,  and  power  is  given  to  the  purchaser  to  get  the  work 
done  by  other  parties  at  the  expense  of  the  contractor. 
This  is  followed  by  the  procedure  to  be  followed  in  the  event 
of  the  death  or  bankruptcy  of  the  contractor. 
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The  important  subject  of  inspecting  and  besting  ia  next 
dealt  with.  The  engineer  must  give  seven  days'  aotioe  of 
his  reasons  for  rejectinc  the  plant  or  materials]  be  mnst 
inspect  or  test  work  within  seven  days  of  being  advised  that 
it  is  ready.    The  oonditions  are  given  upon  which  tests  at 

(the  makers'  works,  or  on  Bite,  are  to  I"'  carried  out. 
[f  there  in  undue  delay  in  accepting  delivery  of  the  plant, 
the  purchaser  is  to  be  held  responsible  not  only  for  storage 
and  insurance,  but  is  to  make  payments  as  though  the  plant 
had  been  delivered,  allowance  being  made  for  the  cost  of 
carriage  to  site  and  erection. 

I  lie  contractor  is  not  to  overload  a  crane  of  which  he  has 
the  temporary  use.  The  use  of  tools  brought  to  the  site 
by  the  contractor,  the  liability  of  the  contractor  for  all 
measurements  on  site,  and  the  obligation  of  the  contractor 
to  keep  a  competent  representative  on  the  site,  are  dealt 
with,  and  there  follow  a  number  of  paragraphs  dealing 
with  the  liability  of  the  contractor  for  accidents,  damage, 
and  insurance  against  fire.  Defective  work  on  site  con- 
demned by  the  engineer  is  to  be  altered. 

In  the  important  matter  of  payments,  instalments  up  to 
80  per  cent,  of  the  work  done  are  to  be  paid  during  the 
progress  of  the  work,  half  the  balance,  Lb.,  a  further  10  per 
cent.,  one  month  after  acceptance,  and  the  balance  12 
months  later.  The  retention  periods  are  a  little  longer 
than  in  the  old  conditions. 

An  important  point  is  that  the  existence  of  minor  defects 
is  not  to  hold  up  payments,  but  in  calculating  the  amounts 
payable  allowance  is  to  be  made  for  the  cost  of  rectifying 
such  defects. 

The  vexed  question  of  the  disposal  of  provisional  sums 
is  decided,  by  giving  the  engineer  the  'right  to  allocate  or 
appoint  sub-contractors  for  certain  denned  parts  of  the 
work.  These  sub-contractors  are  to  be  paid  by  the  con- 
tractors, who  shall  have  the  right  to  charge  10  per  cent, 
profit  on  all  sums  so  disbursed. 

The  next  clauses  deal  with  the  issue  of  certificates  by  the 
engineer  as  they  fall  due,  the  reservation  that  the  issue  of 
the  engineer's  certificates  does  not  affect  the  purchaser's 
legal  rights,  and  the  obligation  on  the  part  of  the  engineer 
to  grant  extensions  of  time  for  certain  specified  causes  which 
are  admitted  to  be  out  of  the  power  of  the  contractor.  The 
amount  of  damages  to  be  payable  by  the  contractor  in  the 
case  of  late  completion  is  left  blank,  and  in  this  there  is 
another  difference  from  the  last  draft. 

There  is  a  considerable  amount  of  attention  given  to  the 
question  of  the  tests  on  completion,  the  right  to  make 
beneficial  use  of  the  plant  before  the  tests,  the  time  of  taking 
over,  and  the  rejection  of  plant  which  does  not  comply  with 
the  guarantees.  If  the  purchaser  decides  to  purchase  other 
plant,  he  must  do  this  under  competitive  conditions  within 
a  reasonable  time,  and  the  contractor's  full  and  extreme 
liability  is  to  be  the  payment  or  refunding  to  the  purchaser 
of  such  competitive  cost.  If  the  plant  is  not  so  replaced 
within  a  reasonable  time,  it  is  to  be  returned  to  the  contrac- 
tor, who  shall  refund  ail  moneys  paid  in  respect  of  it,  and 
any  claim  for  damages  made  by  the  purchasers  shall  not  exceed 
25  per  cent,  of  the  value  of  the  plant.  Should  the  pur- 
chaser after  rejection  make  beneficial  use  of  the  plant, 
a  reasonable  allowance  is  to  be  made  for  such  use. 

The  liability  of  the  contractor  during  the  maintenance 
period  next  receives  attention ;  this  is  followed  by  an  injunc- 
tion to  the  contractor  that  all  local  by-laws  and  regula- 
tions are  to  be  observed,  and,  finally,  there  is  the  arbitration 
clause.  This  is  very  comprehensive  and  fair  to  both  sides. 
Any  dispute  may  be  taken  to  arbitration  before  an  arbitrator 
to  be  appointed  by  the  President  of  the  Institution  of 
Electrical  Engineers,  whose  decisions  and  award  of  costs 
shall  be  final. 

A  note  attached  to  the  general  conditions  stipulates  that 
in  the  advertisement  inviting  tenders,  a  place  shall  be 
specified  where  contracting  firms  may  be  able  to  see  the 
specification  and  drawings  without  payment.  This  is  a 
very  useful  suggestion,  as  it  enables  firms  to  see  whether 
they  are  in  a  position  to  tender  or  not. 

From  the  foregoing  it  will  be  seen  that  on  the  whole  the 
present  issue  meets  all  reasonable  requirements,  and  we 
anticipate  that  for  a  very  long  time  these  will  be  treated  as 
the  usual  standard  conditions  on  which  electrical  con- 
tracting work  is  carried  out. 


Tiii'.  position  of   the  lead  DMU  ■ 

again   Keen  very  puzzling,  the  ult'Tiiationn 

offlrmnet  andei  ■  proving  problems  which  !"Kly 

difficult  of  solution  upon  rands.    At  the  b 

however,  hovers  the  tie  ico  trouble,  which  has  introd 
unexpected  and   incalculable  factors,  and  the  possibility  in 
that  although  the  shoi  ipplies  from  this  important 

Source  is  not  reflected  in  the  import  returns  ho  far  as  the 
United  Kingdom  is  concerned,  it  may  yet  play  a  part 
though  not  an  apparent  one  in  connection  with  require* 
incuts  on  the  Continent.     Some  such  theory  uired 

to  account  for  the  price  of  the  metal  to-day.  The  import" 
of  lead  into  the  United  Kingdom  for  the  first  four  months 
of  this  year  amounted  to  77,265  tons,  which  compares  with 
73,507  tons  in  1918,  which  total  records  an  increase  of 
nearly  1,000  tons  in  spite  of  the  practical  cessation  of  ship- 
ments from  Mexico.  The  extent  to  which  Mexican  output 
has  been  cut  off,  ia  shown  by  the  fact  that  the  British 
imports  from  that  country  from  June,  1913,  till  the  end  of 
April,  1914,  amounted  to  only  2,210  tons,  while  for 
January  to  June  last  year  the  total  was  nearly  6,000  tons. 
This  shutting  off  of  Mexican  lead  has  also  affected  the  pro- 
duction of  the  United  States  refineries,  and  accordingly  the 
British  imports  from  the  United  States  for  the  first  four 
months  this  year,  were  5,700  tons,  against  9,000  tons  in 
1913,  but  it  is  very  significant  of  the  poor  state  of  American 
trade  that  this  year  the  United  States  should  have  actually 
shipped  domestic  lead  to  Europe.  Hitherto  the  United 
States  exports  have  been  limited  to  lead  refined  in  bond 
from  Mexican  bullion,  but  what  with  tariff  alterations  and 
the  dullness  of  home  trade,  Missouri  producers  this  year 
sold  domestic  lead  to  Europe,  while  there  has  also  been 
some  selling  of  the  usual  metal  recovered  from  imported 
raw  material.  With  the  spurt  in  prices  seen  recently, 
further  sales  were  just  on  the  eve  of  being  effected  and 
the  business  was  only  prevented  by  a  sudden  sharp  drop  in 
the  London  market.  Business,  however,  seems  possible  again 
now.  This  all  goes  to  show  that  America  is  still  keeping  a 
very  watchful  eye  upon  the  position  on  this  side  of  the 
Atlantic,  and  the  movements  in  the  London  market,  there- 
fore, become  still  more  difficult  to  explain.  On  merits,  and 
from  all  outward  indications,  it  would  reasonably  be  assumed 
that  lead  was  too  high  at  anything  round  £19  a  ton  for 
current  month  contracts  of  soft  foreign  material,  but  there 
are  days  when  the  market  wears  a  very  strong  appearance, 
for  which,  as  has  been  said,  it  is  difficult  to  account. 
Possibly  the  bear  account  is  still  being  covered  up.  This 
has  certainly  been  considerably  larger  than  had  been  thought, 
and  there  is  a  very  natural  inclination  to  make  the  most  of 
opportunities  which  are  put  in  the  way  of  holders,  but  this 
hardly  seems  to  meet  the  case,  and,  for  the  time  being,  the 
entire  market  position  is  exceedingly  difficult  to  read.  There 
is,  however,  no  doubt  that  the  United  States  stocks  of  lead 
have  within  recent  months  been  very  materially  reduced, 
for  not  only  were  substantial  quantities  shipped  to  Europe, 
but  there  was  a  very  considerable  tonnage  disposed  of  to  the 
Canadian  market.  The  market  is  affected  by  local  condi- 
tions which  have  temporarily  set  it  above  the  usual  current 
of  trade  affairs,  and  it  thus  stands  in  an  exceptional  position. 
Taking  a  moderately  long  view,  however,  there  is  no  reason 
why  lead  should  not  come  into  line  with  other  commodities, 
and  a  reasonable  line  to  take  is  that  to-day's  prices  are  at 
least  sufficiently  high  on  the  general  trade  and  industrial 
situation. 


and  the 
Industry. 


In  view  of  recent  proceedings  of  the 
The  LE.E.  Council  of  the  Institution,  it  may  be  of 
interest  to  consider  some  points  which 
have  a  bearing  upon  the  question  of  its 
relationship  with  the  electrical  industry.  In  the  first  place, 
the  view  is  sometimes  advanced  that  the  Institution  is 
prevented  by  its  Memorandum  of  Association  from  dealing 
with  matters  other  than  scientific  and  technical.  As  a 
matter  of  fact,  however,  the  Memorandum  confers  upon  the 
Institution  the  widest  powers  that  could  be  desired.  The 
objects  for  which  the  Institution  was  established  are  stated 
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by  Clause  3  (B)  to  be,  inter  alia,  "to  promote  the  general 
advancement  of  electrical  and  telegraphic  science  and  Us 
applications"  and  after  detailing,  in  addition  to  holding 
meetings,  the  promotion  of  exhibitions  of  apparatus,  and  the 
publication  of  any  papers  or  other  works  on  the  said  science 
or  its  applications,  or  subjects  connected  therewith,  and  the 
provision  of  grants  of  money  for  the  purpose  of  promoting 
invention  and  research  in  the  science  or  Us  applications  or 
in  subjects  connected  therewith,  the  same  Clause  in  Sec.  (1)) 
broadly  authorises  the  Institution  "  to  do  all  such  other 
lawful  things  as  are  incidental  or  conducive  to  the  attain- 
ment of  the  above  objects."'  (The  italics  are  ours.)  What 
further  powers  could  be  needed  ?  It  will  be  noted  in 
particular  that  "  the  applications  of  electrical  science,  and 
subjects  connected  therewith,"  are  specifically  and  repeatedly 
included  within  the  scope  of  the  Institution's  activities. 
The  objection  on  this  score  is  absolutely  baseless.  If  it  had 
possessed  any  solid  basis,  we  should  have  heard  of  it  when 
the  broader  policy  was  enunciated  by  the  President,  and 
accepted  by  the  Council,  of  the  Institution. 

That  it  was  accepted  by  the  Council  is  not  disputed. 
Members  of  Council  followed  the  then  president,  Dr.  Ferranti, 
in  debate,  backing  him  up ;  members  of  Council  accom- 
panied him  on  a  tour  of  the  Local  Sections,  in  support  of 
the  new  Articles,  which  were  avowedly  intended  to  facilitate 
the  admission  of  leaders  in  the  commercial  sphere  to  the 
counsels  of  the  Institution,  and  to  furnish  the  funds  needed 
to  carry  out  the  Broader  Policy.  At  the  general  meeting 
on  November  2nd,  1911,  the  President  said  that  the  only 
body  that  could  really  represent  electrical  interests  was  that 
Institution,  which  should,  therefore,  put  itself  into  such  a 
form  that  it  could  be  really  useful  to  the  interests  of  all 
concerned  in  electrical  work.  Therefore,  it  was  desirable  not 
to  limit  the  membership  to  purely  technical  people  ;  they 
wanted  to  bring  in  many  able  men  who  were  not  purely 
electrical  engineers,  and  to  get  them  to  help  in  conducting 
this  business.  Mr.  Hammond  said  they  cauld  now  carry  out 
various  new  developments,  open  an  employment  bureau,  and 
supply  technical  and  commercial  information  to  individual 
members,  and  spoke  of  their  desire  to  enlarge  the  scope  of 
the  Institution.  At  the  meeting  on  November  16th  Mr. 
J.  F.  C.  Snell  approved  of  the  "  broader  and  better  policy." 
Mr.  J.  El.  Kingsbury  said  they  had  extended  their  out- 
look ;  they  had  a  greater  perception  of  what  the  Institution 
was,  and  what  it  could  be,  and  he  referred  to  the  wider  scope 
of  the  Institution,  which  was  "  so  obviously  necessary."  Mr. 
Hugo  Hirst  supported  the  Council's  proposals,  and  of  the 
1 7  speakers,  only  one  opposed  the  broader  basis.  But  there 
is  no  need  to  labour  the  point :  two  years  ago  the  Institution 
had  set  its  face  in  a  new  direction  ;  now  the  Council  is 
turning  its  back  upon  the  promises  it  then  made. 

Commenting  on  the  fate  of  the  Industrial  Committee, 
which  is  the  subject  of  its  leader  of  last  week,  the  Electrician 
supports  the  policy  of  the  Council,  with  an  "  inspiration  " 
worthy  of  a  better  cause,  putting  forward  highly  im- 
probable hypothetical  cases  in  which  the  interests  of 
different  sections  of  the  Institution  would  be  diametric- 
ally opposed — if  such  cases  could  arise.  We  cannot  refrain 
from  smiling  at  the  confiding  disposition  of  our  contem- 
porary, which  meekly  welcomes  the  Council's  deter- 
mination to  take  such  action  in  future,  as  in  the  past,  as 
may  be  to  the  general  advancement  of  electricity  and  its 
applications,  &c. 

Our  contemporary  proceeds  to  find  fault  with  the  views 
expressed  in  our  leader  of  May  22nd,  but  in  so  conjectural 
and  half-hearted  a  manner  as  to  give  us  the  impression  that 
the  writer  would  much  rather  have  endorsed  our  remarks. 
Indeed,  towards  the  end  the  tone  of  the  article  is  strongly 
in  favour  of  action  on  the  part  of  the  Council  in  industrial 
matters,  and  it  concludes  with  an  expression  of  regret  that 
the  Council  did  not  indicate  its  intention  of  appointing  a 
new  Committee  to  deal  with  such  matters  ;  so  that,  after 
discounting  for  the  obvious  inspiration  of  the  earlier  com- 
ments, we  feel  justified  in  claiming  that  our  contemporary 
in  reality  agrees  with  us.  Seeing  that  with  the  rest  of  the 
technical  Press  it  welcomed  the  forward  policy  of  the 
Council  in  1911,  it  could  not  have  given  its  unqualified 
support  to  the  reactionary  tendency  at  present  exhibited 
without  incurring  the  same  reproach  for  inconsistency  as 
the  Council  itself. 


10.000    MILES    FROM    BRITAIN. 
Some  Notes  on  the  Ahkivai.  of  Machtheb  ExpobtbA! 


liy  PROF.  C.  A.  MIDDLETON  SMITH,  M.Sc. 


Diking  the  past  twelve  months  about  500  cases  and 
packages  of  machinery  and  engineering  and 
scientific  appliances  have  arrived  in  the  .British 
University  of  Hongkong.  The  following  rellee- 
tions  concerning  the  way  in  which  different  linns 
arrange  their  export  work  are  made  in  the  hope  that 
readers  of  this  journal  may  obtain  some  slight  bene- 
fit from  the  experiences  related. 

It  is,  of  course,  with  great  diffidence  that  the 
writer  records  his  impressions  of  the  way  in  which 
British  engineers  manage  their  business;  because, 
first  of  all,-  all  the  apparatus  sent  out  to  us  in  Hong- 
kong has  been,  to  use  a  Chinese  expression,  "  Cum- 
shaw  "  (which  means  "  a  gift  "),  and  it  is  obviously 
hardly  fair  to  criticise  those  friends  who  have  come 
forward  so  splendidly  in  answer  to  the  appeal  to 
maintain  British  engineering  prestige  in  the  Par 
East,  and  also  because  the  writer  is  no  business 
man  but  merely  has  an  academic  position.  No  names 
are  mentioned,  and  it  will  be  fully  understood  that 
these  lines  are  merely  sent  for  the  benefit  of  the  elec- 
trical and  allied  trades,  and  in  no  way  with  any  idea 
of  hurting  the  feelings  of  those  who  may  recognise  a 
criticism  of  some  of  their  own  methods,  but  to  whom 
all  Britishers  in  China  are  grateful  for  their  help  in 
equipping  our  showroom  laboratories. 

Advice  Concerning  Shipments. 

In  our  particular  case  we  were  fortunate  enough 
to  have  as  hon.  shipping  agents  Messrs.  Matheson 
&  Co.,  3,  Lombard  Street,  L.C.  This  firm  has  prob- 
ably had  more  experience  of  shipping  goods  to  the 
Orient  than  any  other  house  in  Britain.  Their 
associates  in  Hongkong  are  Messrs.  Jardine,  Mathe- 
son  &  Co.,  Ltd.,  and  they  have  throughout  arranged 
all  deliveries.  Their  usual  procedure  has  been  to 
advise  us  a  few  days  before  the  delivery  of  the  goods 
that  a  certain  vessel  will  be  due  on  such  and  such  a 
date.  To  give  an  actual  example:  "  We  have  been 
advised  of  the  following  shipments,  viz.: — per  s.s. 
'  Oanfa,'  expected  here  on  the  19th  instant,  5  cases 
electrical  machinery  from  the  British  Westinghouse 
Electric  and  Manufacturing  Co.,  Ltd."  We  have 
not  handled  the  bills  of  lading,  nor  have  we 
arranged  with  local  contractors  for  coolie  hire.  Our 
local  friends  have  done  all  of  that  class  of  work, 
while  we  have  been  engaged  in  checking  over  con- 
tents of  cases,  unpacking  the  same,  erecting  the 
machinery,  and  communicating  with  our  numerous 
friends  in  Britain  concerning  various  details  of  our 
work.  At  the  same  time  regular  instruction  has 
gone  forward,  and  all  of  the  sixty  engineering 
students  have  received  their  full  course  of  laboratory 
classes  "and  lectures.  New  buildings  are  already 
bein.L;  erected  for  a  machine  shop  and  an  hydraulic 
laboratory,  and  these  plans,  etc.,  have  been  prepared 
by  our  own  stall,  for  every  effort  has  been  made  to 
economise  the  very  limited  funds  at  our  disposal. 

Apparently  what  has  always  happened  with  regard 
to  shipments  is  that  manufacturers  have  communi- 
cated with  our  lion,  shipping  agents,  who  have,  in 
turn,  advised  them  as  to  which  particular  ship  and 
port  they  musl  send  the  goods  to.  In  most  case-,  the 
manufacturer  has  also  advised  us  as  follow-:  "  We 
beg  to  inform  you  that,  as  instructed  by  Messca 
Matheson  >K:  Co.,  wc  have  this  day  despatched  per 
Birkenhead  for  freight  by  the  s.s.  '  Achilles  '  the 
e  presented  by  us  to  the  University  of  Honffl 
kong,"  and  so  011.'  But  in  some  cases  we  rcccivecf 
no  Mich  notice.  Probably  our  friends  thought  the 
shipping  agents  would  advise  us  by  post  and  in  alii 
Cases  we  had  advice  a  few  days  before  delivery.  But 
when  goods  arc  being  sent  10,000  miles  the  sender 
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should  not  be  afraid  oi  supplying  too  much  informa 
tion,  and  a  line  to  the  person  to  whom  the  L;oods 
are  consigned  is  .ul\  ii  able. 

Concerning   Ds  w 

Some  of  our  friends  sent  us  detailed  drawings 
almost  as  soon  as  they  promised  to  send  out  the 
machine,  and  that  was  generally  a  great  advantage. 
It  enabled  us  to  prepare  foundations,  in  one  case  it 
was  a  disadvantage  because  the  drawing  was 
wrong.  As  a  result  of  the  mistake  by  the  draughts- 
man we  had  the  felicity  of  chipping  out  about  twelve 
cubic  feet  of  solid  concrete.  And  we  had  been  at 
such  pains  to  make  that  concrete  as  hard  as  possible  ! 

In  another  case  the  machine  had  various  parts 
and  there  were  several  foundations.  We  received  a 
drawing  which  was  all  that  we  desired,  and,  best  of 
all,  it  came  out  some  weeks  before  the  machine  was 
shipped.  All  piping  was  coming  out  with  the  ap- 
paratus. We  set  to  work  on  the  foundations  and 
felt  quite  sanguine  that  we  could  have  the  machine 
running  within  a  week  of  its  arrival  in  the  Colony. 
We  should  have  done  so,  but  the  lengths  of  the 
delivered  piping  were  quite  different  to  the  lengths 
shown  in  the  drawing.  "  Only  a  small  matter,"  says 
the  man  at  home  who  is  used  to  erecting;  but  things 
are  different  in  the  Far  East.  Hongkong  is  very 
advanced,  as  compared  to  China  proper,  but  it  was 
difficult  to  screw  the  pipes,  etc.,  even  in  this  Colony. 
The  job  was  delayed.  Iv  it  had  been  in  Canton  or 
in  the  interior  the  foundations  must  have  been 
scrapped.  Most  probable' — the  whole  of  the  appara- 
tus would  have  been  allowed  to  fall  into  disuse. 
The  home  firm  would,  in  the  mind  of  the  Celestial, 
have  been  guilty  of  a  breach  of  faith.  There  are 
thousands  of  pounds'  worth  of  machinery  which  have 
been  delivered  to  the  Chinese  and  have  never  been  at 
work  because  the  Celestial  cannot  fit  them  together. 
The  Orient  is  not  London,  and  the  Easterner  hates 
to  "lose  face"  by  asking  questions.  He  informs 
his  superior  that  there  has  been  fraud,  not  that  he 
is  ignorant  of  what  is  wrong. 

The  Complete  Outfit. 

Another  most  irritating  thing  to  happen  is  for 
only  part  of  a  machine  to  arrive.  We  badly  needed 
a  lathe,  and  great  was  our  delight  when  our  ship- 
pers said  they  were  delivering  the  first  of  the  half-a- 
dozen  lathes  promised  by  different  makers.  It  duly 
arrived,  but  there  was  no  face  plate  and  no  chuck. 
Our  alert  Chinese  mechanic  immediately  remarked 
upon  this:  "I  talkee  one  man  Canton-side,  he 
belong  my  velly  good  fliend,  he  wanchee  me  catchee 
one  piecee  lathe.  My  talkee  he  more  better  my 
catchee  one  piecee  Jones  lathe  allee  same  come 
England-side.  He  say,  can  do.  My  catchee  one 
piecee  lathe  allee  same  Tai  Hoc  Ton  "  (University) 
"no  man  can  work.  He  belong  velly  sorry.  He 
plenty  bobbery  my."  In  other  words,  our  Chinese 
friend  would  say  that  he  bought  a  lathe,  but  only 
a  part  of  a  lathe  was  delivered. 

The  same  sort  of  thing  has  happened,  to  the 
writer's  knowledge,  concerning  small  generating 
plants.  The  dynamo  has  been  delivered  with  no 
shunt  resistance,  or  the  engine  with  no  oil  tank. 
The  sort  of  complete  outfit  that  deserves  all  pos- 
sible praise  in  a  country  like  this  is  the  "  Lister- 
Bruston "  automatic  lighting  plant,  presented  by 
Messrs.  R.  A.  Lister  and  Co.,  Ltd.,  Dursley,  Eng- 
land. There  are  good  working  drawings,  instruc- 
tions for  erecting,  starting,  and  working,  and  the 
whole  outfit  is  no  sooner  unpacked  than  it  is  erected. 

Concerning  Packing. 

It  has  been  most  interesting  to  notice  the  way 
in  which  different  firms  manage  a  not  altogether 
unimportant  portion  of  their  business — the  packing 
of  goods.  In  this  matter  the  electrical  firms  have 
been  splendid.  They  use  tin-lined  cases,  and  do  not 
stint  wood.     In  one  case,  sad  to  say,  the  tin  lining 


i    all  right,   but   damp     '  used,  and  the 

result  wa ,  i  unfortunate  for 

Te M.il  i  .-in  to  be  the  fragile  parts  ol 

electrical  machines.     We  have  bad  three  deliv< 
broken,  but  no  other  troubles  in  connection   with 

i .     In  other  branches  ol  en 
work  we  noticed  that  makers  did  not  alwa 
ble  the  machine  before  export.     On  the   whole  the 
puking  was  extremely  good,  but  machinery  makers 
must   realise   that   cases   are    very   severely    handled, 
and  unless  strongly  made  they  will  be  damaged. 

It  is  an  advantage  for  the  receiver  of  goods  to 
be  able  to  identify,  easily,  the  packing  I 
to  him.  We  give  the  prize  for  packing  to  Me 
Archdale,  Ltd.,  of  Birmingham,  who  sent  out  a 
large  radial  drill,  and  a  motor,  kindly  supplied  by 
Electromotors,  Ltd.  The  case  was  strong,  the 
machine  was  bolted  and  wedged,  the  motor  was  in- 
side a  box  built  inside  the  case,  and,  in  addition  to 
the  usual  shipping  marks,  there  was  painted  in  bold 

letters  on  the  case  "  From  ."      We  had   no 

doubt  as  to  the  contents  of  that  case,  and  we  placed 
it   in   the   most   convenient   position    for   unpacking 
before  the  twenty  odd  Chinese  coolies  who  hauled 
it  up  the  300  ft.  above  sea  level  had  departed. 
British  Consulting  Engineers. 

One  of  the  lessons  which  we  are  doing  our  utmost 
to  drive  home  to  the  visitors  and  students  here  is 
perhaps  worth  mentioning.  It  is  that,  for  any  big 
engineering  scheme  in  China  to  succeed,  there  must 
be  someone  in  Britain  (for  that  is  the  country  we 
in  this  colony  are  concerned  with)  whose  duty  it  is 
to  inspect  the  machinery  and  pass  it,  from  the  manu- 
facturer, as  suitable  for  its  work.  That  is  an  ad- 
vantage also  for  the  manufacturer.  Our  progressive 
friends  in  Shanghai,  who  have  done  so  admirably 
in  the  matter  of  electricity  supply,  have  this  arrange- 
ment, and,  of  course,  it  pays  them.  British  engineers 
throughout  China  should  endeavour  to  persuade  our 
Chinese  friends  to  adopt  this  system.  The  Uni- 
versity has  great  reason  to  be  grateful  to  its  Hon. 
Consulting  Engineers  in  London. 

There  is  in  China  a  vicious  idea  that  it  is  possible 
to  save  pennyworths  of  tar  in  engineering  work, 
and  that  is  entirely  due  to  the  ignorance  of  applied 
science  which  exists  in  this  part  of  the  world.  The 
success  of  German  firms  is,  to  some  extent,  due  to 
their  accommodation  in  this  respect.  It  is  a  pleasure 
to  record  that,  already,  we  find  the  students  in  this 
University  are  beginning  to  appreciate  that  shoddy 
goods  are  not  the  cheapest,  but  that  if  you  want  a 
good  article  you  must  pay  for  it.  In  the  tropics 
it  pays  to  have  good  electrical  apparatus. 

Finally,  a  word  about  catalogues.  It  is  advisable 
to  give  prices.  You  may  cover  yourself  with  all 
sorts  of  phrases  such  as  "Subject  to  discounts,"  or 
"  Subject  to  no  increase  in  the  price  of  labour  or 
raw  material,"  but  it  is  most  difficult  to  persuade 
the  Oriental  to  look  at  a  proposition  until  he  has 
some  sort  of  an  idea  as  to  the  price  of  the  outfit. 

These  few  notes  are  put  together  in  the  hope  that 
they  will  be  of  value  to  exporters,  but  they  would 
be  incomplete  without  a  passing  reference  to  the 
fact  that  all  Britishers  in  the  Far  East  admire  greatly 
the  efforts  which  have  been  made  during  the  past 
two  years  by  British  manufacturers  to  regain  our 
national  prestige  for  enterprise  in  the  Orient.  We. 
in  Hongkong,"  believe  that  there  will  be  a  great 
deal  of  trade"  in  the  near  future,  and  bevond  all  else 
we  want  the  home  country  to  have  a  full  share  of  it. 


Fire     Prevention. — The     International    Fire    Service 

Council  is  holdiner  an  Execntive  meetingr  in  London  on  .Tnne  1 5th, 
l(>th  and  17th.  at  the  invitaMon  of  the  British  Fire  Prevention 
Committee,  when  the  principal  items  under  consideration  will 
include  the  preparation  of  an  International  Fire  Dictionary.  ;  ,*..  a 
dictionary  of  fire-technical  terms  in  three  lanenaffes.  and  the 
arraneements  for  a  conference^  on  certain  fire-aervice!'and  fire- 
preventive  subjeots  to  be  held  at'Copenhagen  in  1915. 
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THE    RATING    OF    PUBLIC    UTILITIES    AND 
THE    BUDGET. 


By  JOS.  J.  H.  STANSFIELD. 


Until  recent  years  the  provisions  of  the  Budget 
were  usually  completely  carried  out  by  means  ol  a 
Finance  or  Revenue  Bill,  and  though  persons  con- 
nected with  public  utility  undertakings  were  con- 
cerned as  taxpayers,  general  rather  than  financial 
legislation  dealt  with  those  proposals  of  the  Govern- 
ment of  the  clay  which  would  particularly  affect  un- 
dertakings of  this  nature. 

The  financial  basis  of  social  legislation  is,  how- 
ever, becoming"  increasingly  recognised.  Whether 
the  individual  may  consider  this  to  be  for  better  or 
for  worse,  present  methods  cannot  be  ignored,  and 
the  object  of  this  article  is  to  draw  attention  to  the 
proposals  of  the  Chancellor  of  the  Exchequer  in 
so  far  as  they  relate  to  the  electrical  industry  in 
connection  with  the  levying  of  rates  for  local  pur- 
poses on  site  values,  and  the  suggestions  hinted  at 
with  respect  to  new  legislation  for  the  revaluation 
of  rateable  property. 

The  requirements  of  spending  authorities  are  con- 
stantly increasing,  partly  through  local  needs  and 
partly  in  consequence  of  obligations  placed  upon 
local  authorities  by  Parliament.  It  has  often  been 
pointed  out  that  many  of  these  obligations  are  of 
a  national  rather  than  a  local  character,  and  the 
Government  in  the  Budget  of  this  year  have  recog- 
nised this  by  promising  increased  subsidies  in  part 
payment  of  such  services,  and  indicated  that  further 
assistance  will  be  given  by  means  of  legislation 
enabling  local  authorities  to  levy  rates  on  site 
values. 

The  laws  of  rating  still  in  force  outside  the 
Metropolis  in  the  greater  part  of  England  and 
Wales  are  of  long  standing'-.  After  the  dissolution  of 
the  monasteries  in  the  reign  of  Henry  VIII.  in  1535-6 
and  1539  and  in  acts  passed  up  to  the  year  1597,  the 
parish  was  recognised  as  a  suitable  area  for  the  col- 
lection and  expenditure  of  monies  received  from 
persons  charitably  disposed. 

At  first  such  payments  were  voluntary,  but  it  was 
gradually  considered  to  be  necessary  to  apply  com- 
pulsion, and  in  1552  the  Bishop  was  authorised  to 
put  pressure  upon  the  parishioners,  until  in  1601,  in 
the  reign  of  Queen  Elizabeth,  this  duty  was 
delegated  to  overseers  of  parishes  by  an  act 
which  is  still  in  force,  and  though  amending  acts  have 
since  been  placed  on  the  Statute  Roll,  the  important 
principles  laid  down  in  that  act  of  assessing  the 
rateable  value  separately  for  each  parish  and  fating 
the  occupier  only,  still  form  the  basis  of  modern 
law  and  practice. 

The  act  of  Elizabeth  stated  that  "  the  occupiers 
of  lands,  houses,  tithes  impropriate  or  propriations 
of  tithes,  coal  mines,  and  saleable  underwoods 
should  be  liable  to  be  rated  for  the  relief  of  the 
poor."  Since  the  passing  of  that  act  very  few  ad- 
ditional classes  of  property  have  been  made  ex- 
pressly assessable  for  local  rating  purposes,  whilst 
on  the  other  hand  a  very  large  class,  stock  in  trade, 
etc.,  have  been  directly  exempted. 

The  term  "lands"  and  "houses"  now  have  a 
far  wider  application  than  they  had  300  years  ago, 
and  have  been  extended  to  ciasses  of  property  which 
were  not  and  could  not  at  that  time  be  in  contem- 
plation because  of  their  non-existence,  such  as 
warehouses,  sheds,  and  manufactories  containing 
machinery,  and  public  utility  services  in  the  hands 
of  local  authorities  and  companies,  such  as  railways, 
tramways,  light  railways,  gas  works,  electrical, 
water  and  other  works  of  an  analogous  nature 
which  have  come  and  are  coming  into  existence 
from  year  to  year  in  increasing'  numbers. 

Fof  many  years  the  incidence  of  rating  was  very 
unequal,  until  in   1836  an  act  was  passed   which  pro- 


vided that  the  standard  by  which  the  value  of  pro- 
perty for  rating  purposes  should  be  determined 
shquld  be  "an  estimate  of  the  net  annual  value 
of  the  several  hereditaments  rated  thereunto;  that 
is  to  say  of  the  rent  at  which  the  same  might  reason- 
ably be  expected  to  let  from  year  to  year  free  of  all 
usual  tenants'  rates  and  taxes,  and  tithe  commuta- 
tions, rent  charge,  if  any,  and  deducting  therefrom 
the  probable  average  annual  cost  of  the  repairs,  in- 
surance and  other  expenses,  if  any,  necessary  to 
maintain  them  in  a  state  to  command  such  rent." 

The  estimated  rental  value  and  not  the  actual  rent 
paid  was  thereby  fixed  as  the  basis  of  assessment, 
but  where  property  is  rented,  or  where  it  can  be 
compared  with  rented  property  the  rent  paid  is 
usually  taken  as  the  gross  assessment,  the  rateable 
value  being  arrived  at  by  deducting  a  percentage 
varying  with  the  class  of  property,  the  actual  per- 
centage varying  somewhat  with  different  Assessment 
Committees. 

This  method  is  obviously  not  applicable  in  the 
case  of  many  classes  of  rateable  hereditaments  such 
as  railways,  tramways,  and  electricity  undertakings, 
because  such  property  is  not  rented  nor  comparable 
with  similar  property  in  the  parish,  a  further  diffi- 
culty arising  in  consequence  of  many  of  such  under- 
takings extending  to  other  parishes  and  often  being 
situated  in  the  areas  of  different  Assessment  Com- 
mittees. 

As  the  unit  area  of  rating  is  the  parish,  it  neces- 
sarily follows  that  the  assessment  of  undertakings 
of  this  kind  is  complicated,  and  unless  there  is  a 
serious  legal  principle  involved,  it  is  often  not  worth 
while  proceeding  to  an  appeal,  as  the  costs  that  are 
likely  to  be  incurred  may  be  such  that  it  will  take 
many  years  of  reduced  rates  in  the  parish  to  recoup 
them  even  if  the  appeal  be  successful.  In  1869  an 
act  was  passed  dealing  with  the  rating  of  property 
in  the  Metropolis,  but  the  difficulties  of  laying  down 
a  specific  method  of  arriving  at  the  assessments  of 
rateable  hereditaments,  such  as  we  are  considering, 
were  found  to  be  so  great  that  they  are  in  London, 
as  in  the  Provinces,  still  determined  "according  to 
the  circumstances  and  the  general  principles  of  law." 
ft  is  not  the  purpose  of  this  article  to  explain  in 
detail  the  method  of  valuation  applied  to  public 
utility  undertakings,  but  the  underlying  principles 
may  be  generally  stated.  The  gross  profits  are  hrst 
ascertained  by  deducting  the  expenditure  from  the 
receipts,  both  these  being  subject  to  certain  deduc- 
tions as  a  result  of  many  legal  decisions.  From  the 
gross  profits  a  percentage  on  tenants'  chattels  is 
deducted  together  with  a  further  sum  representing 
the  amount  which  would  have  to  be  set  aside  to 
replace  the  capital  expenditure  at  the  end  of  their 
assumed  life,  the  balance  being  the  net  rateable 
value  of  the  undertaking. 

Considerable  capital  expenditure  must  usually  be 
incurred  before  such  undertakings  can  be  made  to 
pay,  and  the  proportion  of  standing  charges  are 
often  such  that  several  years  must  pass  before  the 
method  of  valuation  shows  a  net  rateable  value  for 
assessment.  The  basis  of  the  assessment  is  the  rent- 
able value,  and  it  is  obvious  that  a  tenant  from 
year  to  year  could  not  afford  to  pay  any  rent  if  the 
future  prospects  of  the  undertaking  were  eliminated, 
a  fact  which  is  usually  recognised  by  assessment 
committees,  the  assessments  made  being  frequently 
small  and  in  the  nature  of  an  acknowledgment. 

The  defects  in  the  method  of  valuation  have  been 
recognised  for  a  number  of  years,  and  in  1897  a 
Royal  Commission  was  appointed  to  enquire  into 
the  present  system  under  which  taxation  is  laid  for 
local  purposes,  the  Commissioners  being  directed 
to  report  whether  all  kinds  of  real  and  personal 
propertv  contributed  equally  to  such  taxation,  and 
il  not  what  alterations  in  the  law  were  desirable  in 
order  to  secure  that  result. 

Various  attempts  have  been  made  by  the  Legis- 
lature   to    remedy    these    defects,    the    Valuation 
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(Metropolis)  \>  I  having  mel  these  to  a  certain  i 
tent,  so  i. H  as  London  is  concerned,  I",  i  uring  one 
valuation  as  the  basis  foi  both  [mperial  and  Local 
taxation,  by  a  revaluation  of  all  properties  once 
every  five  years  with  power  ol  revision  during  the 
intermediate  period,  bj  fixing  a  Bcale  oi  maximum 
■  deductions  for  certain  classes  of  propert)  and  by 
the  furnishing  of  returns  similar  to  tho  e  obtained 
under  the  Income  Tax  Aets  from  owners  and  occu- 
piers, and  the  extension  ol  this  act  has  been  fre- 
quentl)  recommended  to  other  parts  of  the  country. 

The  first  report  of  the  Commissioners  was  issued 
in  [809,  in  which  will  be  found  details  of  several 
bills  introduced  for  establishing  one  uniform  mode 
of  rating,  and  after  consideration  of  these  and  the 
hearing  of  expert  evidence,  recommendations  were 
made  which  will  doubtless  be  carefully  considered 
before  a  new  Valuation  Act  is  introduced. 

The  principal  suggestions  are  those  contained  in 
the  Valuation  (Metropolis)  Act,  and  also  that  there 
.should  be  one  valuation  authority  in  each  county 
(and,  if  so  desired,  in  each  county  borough)  and 
that  their  valuation  lists  should  be  the  basis  on  which 
rates  and  taxes  for  all  purposes  should  be  raised. 
These  areas  would  be  divided  into  convenient  dis- 
tricts with  representative  committees,  assisted  where 
possible  by  professional  surveyors,  notice  being 
given  to  the  ratepayers  when  it  was  proposed 
to  increase  any  valuation  or  include  one  for  the 
first  time. 

Special  properties  such  as  railways,  canals,  mines, 
tramways,  docks,  telephones,  and  gas,  water  and 
electric  light  works  are  to  be  valued  in  the  first  in- 
stance by  a  valuer  appointed  by  the  valuation 
authority,  objections  being  heard  by  that  authority 
and  appeals  lying  to  the  railway  commissioners  or 
a  special  tribunal  created  for  that  purpose.  It  is  not 
mentioned,  but  doubtless  some  further  arrangement 
would  be  necessary  to  deal  with  undertakings  that 
are  in  the  area  of  more  than  one  .Valuation 
Authority. 

In  the  final  report,  issued  in  1901,  recommenda- 
tions are  made  with  respect  to  the  rating  of  land 
values  either  by  placing  thereon  a  separate  or  ad- 
ditional burden,  it  being  stated  that  it  could  not  be 
contended  that  land  on  which  buildings  are  erected 
•escaped  taxation  under  the  present  system. 

The  proposals  of  the  Government  should  be  care- 
fully considered  on  behalf  of  the  electrical  industry 
by  institutions  and  other  representatives  of  that  in- 
dustry, special  attention  being  given  to  g'eneral  ex- 
emptions from  rateability  already  granted  to 
analogous  undertakings. 

The  rating  of  such  classes  of  property  should 
bear  some  relation  to  the  advantages  conferred. 
Parks,  libraries,  town  halls  and  the  like  in  parishes 
situate  away  from  the  principal  offices  and  works, 
are  of  little  benefit  to  the  owners  of  tramways,  light 
railways  and  electricity  undertakings.  This  has  al- 
ready been  recognised  in  the  case  of  railways,  and 
in  Scotland  under  the  provisions  of  the  Poor  Law 
(Scotland)  Act  1845,  railways  and  tramways  (ex- 
cluding stations,  depots  and  buildings),  and  the  un- 
derground pipes  of  gas  and  water  companies,  are  in 
burghs  to  be  valued  for  rating  purposes  at  one- 
fourth  the  gross  valuation,  this  system  being  con- 
sidered to  be  in  the  words  of  the  late  Sir  John 
Skelton  as  "  a  rough  method  of  adjusting  the  assess- 
ment to  the  taxable  capacity  of  the  ratepayer,"  a 
system  which  appears  to  have  grown  out  of  the 
original  endeavour  to  tax  on  means  and  substance, 
and  indicates  an  effort  to  grant  to  those  occupiers 
whose  rentable  value  may  be  considered  higher 
in  proportion  to  their  income  a  proportionate  relief. 

In  this  question  of  partial  exemption  of  rateability 
the  interests  of  railway  companies,  and  the  owners 
of  tramways,  light  railways,  water,  gas  and  elec- 
tricity undertakings  are  practically  identical,  and 
should  the  necessity  arise  it  would  doubtless  be  of 
assistance  if  means  were  devised  to  combine  forces 


in  01  dei    to   bring     ucl 

powers  thai  b<   a    would  adequately  protect  their  in- 

ition,  a  jo 
mittee  ol    repr<  I   the   Rail  'ing 
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tion,   the   Institution   of    Electrical    Engineers,    the 
Incorporated    Association  oi  and 

the    Incorporated   Municipal    Electrical    Association 

is   suggested,   the  committee   to   CO  opt  such   expert 
assistance  as  they  may  consider  best. 

Until  concrete  proposals  are  made  there  D 
an  open  mind,  for  whilst  no  one  can  reasonably 
object  to  public  utility  undertakings  bearing  their 
fair  share  in  local  burdens,  any  attempt  to  mi] 
an  unfair  basis  of  rating  which  woidd  retard  the 
progress  of  such  quasi  public  industries  should  be 
strenuously  resisted. 


WASTING   OF    THE  VERTICAL  PIPES   OF 
FUEL    ECONOMISERS. 

By  EDWAED  INGHAM,  A.M.I.Mech.E. 


In  the  working  of  fuel  economisers  of  the  Green 
type,  the  most  prolific  source  of  deterioration  is 
probably  wasting  of  the  cast  iron  pipes,  which  takes 
place  both  internally  and  externally. 

Unfortunately,  as  everybody  who  has  had  any 
practical  experience  of  the  working  of  this  plant 
knows,  it  is  a  most  difficult  matter  to  make  a  satis- 
factory examination  of  the  pipes.  In  fact,  all  that 
can  usually  be  done  to  make  an  internal  examination 
is  to  pass  a  light  down  the  pipes,  and  by  means  of 
this  try  to  discover  any  signs  of  wasting.  As  regards 
external  examination,  only  the  outer  tubes  can  be 
thoroughly  examined,  but  in  view  of  the  fact  that  the 
outer  tubes  at  the  cold  end,  i.e.,  the  inlet  end,  gene- 
rally suffer  the  most  severely,  the  condition  of  the 
inner  tubes  is  a  matter  of  secondary  importance  in 
the  majority  of  cases. 

With  regard  to  internal  corrosion,  much  of  course 
depends  upon  the  nature  of  the  feed  water.  A  water 
which  contains  corrosive  ingredients  will  naturally 
give  rise  to  more  or  less  serious  wasting.  Internal 
wasting  of  fuel  economiser  pipes,  however,  is  not 
always  due  to  the  use  of  a  corrosive  water.  It  is  not 
very  uncommon  to  find  severe  wasting  even  where 
the  water  used  is  exceptionally  good,  such  as  for  in- 
stance the  water  from  Loch  Katrine,  in  Scotland, 
which  supplies  Glasgow.  The  wasting  which  results 
from  the  use  of  good  water  is  of  a  very  peculiar  form, 
because  the  surface  of  the  metal  of  the  pipes  remains 
apparently  unchanged,  but  on  applying  a  chisel,  the 
wasted  material,  which  takes  the  form  of  blacklead. 
may  be  easily  pared  off.  It  will  be  obvious  that  this 
form  of  corrosion  is  more  or  less  dangerous,  because 
there  is  no  apparent  reduction  in  the  thickness  of 
the  metal,  and  the  defect  is  thus  very  liable  to  escape 
detection.  A  number  of  failures  of  economisers  have 
occurred  owing  to  the  wasting  having  been  over- 
looked. 

The  defect  alluded  to  is  known  as  "graphitic" 
wasting,  and  in  making  examinations  of  economi- 
sers, it  is  always  advisable  to  keep  a  sharp  look-out 
for  this  form  of  wasting,  particularly  where  the  feed 
water  used  is  comparatively  pure.  When  the  feed 
water  contains  much  scale-forming  matter  in  solu- 
tion (such  as  the  salts  of  lime  and  magnesia),  the 
economiser  pipes  gradually  become  coated  with 
scale  which  serves  to  protect  the  internal  surface  of 
the  pipes  from  "  graphitic  "  wasting,  and  hence  it 
is  that  where  hard  waters  are  used,  the  trouble  is  not 
likely  to  be  met  with.  With  soft  waters,  no  such  pro- 
tective coating  is  formed,  and  hence,  it  is  usually 
only  in  connection  with  such  waters  that  the  trouble 
is  experienced. 
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"Graphitic"  wasting  occasionally  proceeds  with 
great  rapidity.  In  the  "Journal  of  the  Society  of 
Chemical  Industry,"  29  (1910)  1141,  Steel  reports  a 
case  where  the  cast  iron  pipes  of  a  Green's  Econo- 
mizer were  dissolved  away  within  a  few  months,  only 
a  thin  outer  shell  remaining.  About  84.5  per  cent, 
of  the  iron  and  the  whole  of  the  combined  carbon 
and  silicon  had  disappeared,  and  a  residue  remained 
in  the  pipes  containing  the  whole  of  the  graphite, 
phosphorus,  and  silicon,  the  latter  as  oxides  which 
formed  a  thick  layer  of  plumbago-like  material  on 
the  inside  of  the  pipes.  The  water  used  in  this  case 
was  the  town  water  of  Sydney,  N.S.W.,  which  is  very 
soft  in  character. 

Although  cases  of  "  graphitic  "  wasting  are  not 
very  uncommon,  the  usual  cause  of  internal  wasting 
of  economiser  pipes  is  due  to  the  presence  of  acids 
in  the  feed  water.  Where  the  feed  contains  such 
acids  it  should  be  treated  with  suitable  reagents 
which  will  neutralise  the  acidity  and  at  the  same  time 
cause  precipitation  of  any  scale-forming  matter  con- 
tained in  the  water.  The  reagents  required  can  only 
be  correctly  determined  from  a  chemical  analysis  of 
the  water. 

Whilst  internal  corrosion  of  economiser  pipes 
is  frequently  difficult  to  prevent,  the  same  can 
scarcely  be  said  of  external  corrosion.  The  latter  is 
generally  the  result  of  damp  or  moisture  in  contact 
with  the  external  surfaces  of  the  pipes,  and  if  proper 
care  be  taken  to  keep  the  surfaces  dry,  the  trouble 
is  not  likely  to  be  experienced  to  any  serious  extent. 

It  has  already  been  pointed  out  that  the  outer  pipes 
at  the  cold  or  inlet  end  of  the  economiser  are  the 
pipes  most  liable  to  suffer  from  external  wasting, 
and  the  wasting  of  these  pipes  is  usually  brought 
about  in  the  following  manner.  The  waste  gases,  or 
products  of  combustion,  coming  from  the  boilers 
contain  a  certain  amount  of  steam,  which,  when  it 
comes  in  contact  with  the  economiser  pipes  at  the 
cold  end  tends  to  become  condensed  and  settles  on 
the  pipes,  thus  setting  up  external  corrosion.  When 
the  coal  used  in  the  boiler  furnaces  contains  much 
sulphur,  the  products  of  combustion  will  probably 
contain  sulphur  dioxide  or  sulphur  tri-oxide,  in  ad- 
dition to  steam.  These  gases,  in  combination  with 
water,  form  sulphurous  and  sulphuric  acids,  which 
have  a  powerfully  corrosive  action  on  iron.  Hence 
it  is  very  important  that  condensation  of  the  steam 
in  the  waste  gases  should  be  prevented  as  far  as 
possible  if  serious  wasting  is  to  be  prevented.  To 
attain  this  end,  the  feed  water  should  not  be  allowed 
to  enter  the  economiser  at  a  lower  temperature  than 
90  or  100  degrees  Fah.  If  the  condensed  steam  from 
a  condensing  engine  be  used  for  feeding  the  boilers, 
or  if  the  feed  be  passed  through  a  feed  water-heater 
before  going  to  the  economiser,  the  temperature  of 
the  water  when  it  reaches  the  economiser  will  be 
well  above  100  degrees,  so  that  trouble  is  not  likely 
to  be  experienced. 

In  other  cases,  however,  the  water  will  be  cold, 
and  some  means  should  therefore  be  adopted  for 
raising  the  water  to  the  desired  temperature.  A  con- 
venient method  of  doing  this  is  to  connect,  by  means 
of  small  wrought  iron  piping,  the  delivery  pipe  of 
the  economiser  with  the  suction  pipe  of  the  feed 
pump.  By  means  of  such  connection  some  of  the 
heated  water  leaving  the  economiser  may  be  mixed 
with  the  cold  water  going  to  the  feed  pump.  A  small 
valve  placed  on  the  wrought  iron  pipe  connection 
will  enable  the  engineer-in-charge  to  regulate  the 
amount  of  hot  water  passing  into  the  cold  feed  so 
as  to  raise  the  temperature  of  the  latter  to  what  is 
required  for  preventing  condensation  of  the  steam 
in  the  waste  gases.  Generally  speaking,  a  tempera- 
ture of  100  degrees  will  be  found  sufficient  to  pre- 
vent condensation,  but  in  some  instances  trouble  has 
been  met  with  even  when  the  temperature  has  been 
as  much  as  120  degrees. 

External  wasting,  not  only  of  the  pipes,  but  of  the 


economiser  generally,  frequently  results  through  al- 
lowing the  brickwork  setting  to  become  damp. 
Brickwork  is  porous  and  readily  absorbs  moisture, 
and  hence  special  care  should  be  taken  to  prevent 
drainage  or  waste  water  from  the  valves,  etc.,  from 
soaking  into  the  setting.  Care  should  also  be  taken  to 
prevent  water  draining  into  the  soot  chambers,  as 
otherwise  severe  wasting  of  the  bottom  boxes  and 
the  lower  portions  of  the  vertical  pipes  is  liable  to 
be  set  up.  Some  soot  chambers  are  naturally  damp, 
in  which  case  it  is  not  an  easy  matter  to  prevent  ex- 
ternal wasting.  If,  for  instance,  the  soot  chamber  is 
below  the  level  of  the  drains,  any  water  which  col- 
lects in  it  cannot  be  drained  off.  Under  such  circum- 
stances it  may  be  advisable  to  dig  a  well  in  the 
vicinity,  and  to  provide  suitable  arrangements  for 
draining  the  water  which  collects  in  the  soot  chamber 
into  the  well.  It  will,  of  course,  be  necessary  to 
empty  the  well  of  its  water  from  time  to  time. 

CHving  to  the  fact  that  economiser  pipes  are  liable 
to  become  thinned  and  weakened  both  internally  and 
externally,  it  is  most  important  that  their  condition 
be  carefully  observed,  as  far  as  possible,  from  time 
to  time.  It  is  a  great  mistake  to  suppose,  as  many 
do,  that  owing  to  their  small  diameter  and  great 
thickness,  there  is  very  little  likelihood  of  the  pipes 
failing,  and  further,  that  even  should  failure  occur, 
the  results  can  only  be  of  a  mild  character.  It  is 
quite  true  that  an  economiser  pipe  is  capable  of  with- 
standing an  enormous  pressure  so  long  as  it  remains 
of  its  original  thickness,  but  it  will  be  obvious  from 
what  has  been  said  that  the  thickness  of  metal  may 
become  gradually  reduced  to  such  an  extent  owing 
to  either  internal  or  external  wasting,  or  to  both 
combined,  that  it  is  eventually  quite  unfit  for 
sustaining  the  pressure  to  which  it  is  exposed. 
Further,  it  should  not  be  forgotten  that  the  pipes 
are  liable  to  be  weakened  by  overheating,  and  when 
in  addition  to  this,  the  fact  that  the  pipes  may  have 
been  cast  eccentrically  so  that  one  part  is  much  thin- 
ner than  the  other,  due  to  shifting  of  the  core,  is 
taken  into  account,  it  will  be  seen  that  failure  is  not 
by  any  means  to  be  regarded  as  impossible.  A  refer- 
ence to  some  of  the  reports  on  boiler  explosions 
which  are  issued  from  time  to  time  by  the  Marine 
Department  of  the  Board  of  Trade  will  provide  abun- 
dant evidence  of  the  fact  that  failures  do  frequently 
occur.  With  regard  to  the  belief  that  even  should 
failure  of  a  pipe  occur,  the  results  can  only  be  of  a 
mild  character,  this  possibly  arises  from  the  fact 
that  an  economiser  is  only  intended  to  be  exposed  to 
water  pressure,  and  as  water  is  practically  incom- 
pressible, there  is  no  great  expansive  force  to  be 
relieved  in  the  event  of  failure  occurring.  The 
belief  is  no  doubt  strengthened  by  the  fact 
that  vessels  and  structures  which  have  to  be  exposed 
to  internal  fluid  pressure  are  invariably  tested  by 
hydraulic  pressure,  because  no  great  harm  is  done 
should  any  part  fail  under  the  test.  With  an  econo- 
miser, however,  the  case  is  very  different.  The  water 
in  the  economiser,  or  at  least  a  portion  of  it,  is  usu- 
ally at  a  temperature  considerably  greater  than  212 
degrees  (the  temperature  of  boiling  water  at  atmos- 
pheric pressure).  Hence,  should  a  pipe  fail,  the 
escaping  water  would  immediately  flash  into  steam, 
the  accompanying  violent  expansive  force  of  which 
might  easily  cause  other  pipes  to  explode,  until, 
eventually,  the  whole  economiser  was  shattered.  In 
the  case  of  a  vessel  being  tested  by  cold  water,  if 
any  part  fails,  the  pressure  is  instantly  relieved,  with 
very  little  increase  in  the  volume  of  the  fluid,  and 
with  no  expansive  violence  therefore,  and  thus  little 
harm  is  done.  That  fuel  economisers  can  and  do  ex- 
plode with  disastrous  results  is  proved  by  the 
explosion  which  occurred  at  a  tin  works  in  South 
Wales  not  very  long  ago,  when  one  section  (96  pipes) 
of  an  economiser  of  192  pipes  was  so  completely 
shattered  that  it  could  not  be  re-assembled. 

In  order  to  ascertain  the  internal  condition  of  the 
pipes,  a  lighted  candle  or  a  small  electric  glow  lamp 
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should  be  dropped  down  the  pipea  and  a  visual 
amination,  as  far  as  practicable,  then  made.    Should 
.  l  1 1  \    interna]  wasting  be  discovered,   the  depth    oi 
which  is  uncertain,  the  best  plan  is  to  withdraw  a 

i -i | >«■  here  and  there,  and    cither  Lo  drill  or  break  up 

the    pipes  so  drawn,   so   thai    the  actual   thickness    of 

metal  remaining  may  be  correctly  ascertained  and 
a  general  idea  of  the  internal  condition  of  the  pipes 
dins  be  obtained.  Drilling,  it  may  be  mentioned,  is 
not  so  reliable  as  breaking  up  the  pipe  i.    I  he  extent  to 

which  external  wasting  has  taken  place  is.  oi     01 
easily  ascertained  by  calipering  the  outside  diameter, 
and  comparing  this  with  the  original  diameter. 

Whilst  withdrawing  and  breaking  up  defective  or 
corroded  pipes  is  the  only  really  satisfactory  method 
of  ascertaining  their  true  condition,  this  procedure 
is  a  troublesome  and  an  expensive  one,  and  conse- 
quently hydraulic  testing  is  frequently  resorted  to 
.as  a  substitute  for  visual  inspection.  The  hydraulic 
test,  if  carried  out  under  the  supervision  of  an  ex- 
pert, is  certainly  of  great  value  in  discovering 
seriously  wasted  or  fractured  pipes,  but  it  cannot 
be  regarded  as  an  infallible  test.  By  some  it  is  be- 
lieved that  hydraulic  testing  to  a  pressure  of  from 
one  and  a  half  to  twice  the  safety  valve  load  is  dis- 
tinctly harmful,  because  serious  defects  may  be  ag- 
gravated without  their  existence  being  revealed. 
Indeed,  cases  are  not  wanting  to  show  that  failure 
of  boilers  and  similar  vessels  has  occurred  very 
shortly  after  hydraulic  testing,  with  a  pressure  of 
little  more  than  half  that  of  the  test  load.  A  vessel 
under  steam  is  a  very  different  structure  from  one  un- 
der water  pressure.  In  the  former  case,  the  racking 
strains  resulting  through  differences  of  expansion  in 
different  parts  of  the  structure  are  brought  into  play, 
whilst  in  the  latter  case  no  such  strains  exist,  the 
whole  of  the  structure  being  exposed  to  one  constant 
temperature.  Hence  hydraulic  testing  cannot  be  re- 
garded as  absolutely  reliable. 

In  the  case  of  the  explosion  in  South  Wales  already 
referred  to,  the  economiser  had  been  hydraulically 
tested  to  about  twice  the  working  pressure  only  a 
few  months  previously,  and  had  shown  no  sign  of 
weakness. 

Notwithstanding,  however,  the  possibility  of  more 
harm  than  good  resulting  from  the  application  of 
the  hydraulic  test,  it  will  generally  be  found  that  such 
means  of  testing  economisers  is  extremely  valuable 
if  carried  out  with  care  and  under  proper  supervision. 
Weakened  and  fractured  pipes  are  constantly  being 
discovered  in  this  way,  which  pipes  would  no  doubt 
have  sooner  or  later  led  to  an  explosion  had  the  test 
not  been  applied. 

When  hydraulic  testing  is  resorted  to,  it  is 
important  that  the  pressure  applied  should  be  main- 
tained for  some  time,  not  less  than  twenty  minutes 
or  half  an  hour,  because  experience  has  shown  that 
the  weakened  parts  usually  fail  after  the  pressure  has 
been  on  for  some  time. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Picking  up  Telegrams  with  a  Pipe. 

So  much  is  heard,  when  wireless  telegraphy  is  under 
discussion,  of  the  secrecy  of  cable  telegraphy  that  the  fol- 
lowing account  of  a  little  experiment  with  a  surprising 
result  may  be  of  interest. 

The  writer  is  in  charge  of  an  engine-room  built  at  a  spot 
close  to  where  a  telegraph  cable  leaves  the  island  of 
Guernsey  for  the  shores  of  England.  Overhead  wires  from 
the  cable  hut  pass  within  5  ft.  of  this  building,  and  in  the 
course  of  experiments  the  writer  found  that  by  connecting 
a  telephone  receiver  to  any  part  of  an  engine  and  putting 


the  other  terminal  to  earth  the  lione  cod 
along  the  telegraph  wires  became  audible. 

[nooming  messages  from  England  irere  too  attenua 
be  read,  .-md  outgoing  wnt  automatically  were  too 

rupid,  hut  hand-transmitted   messages  from  the  local  poet 
office  it  was  possible  to  pick  op. 

As  a  matter  of  fact,  tin:  experiment  was  discontinued  w 
soon  as  one  message  to  London  had  been  read,  whicfa  merely 
announced  the  Bailing  of  a  ship  from  the  nearest  harbour, 
whiofa  B  few  minutes  later  was  seen  sailing  outward-. 

An  iron  air  pipe  in  connect  ion  with  the  engine,  running  for 
20  ft.  beneath  the  roof  of  the  engine  room,  parallel  with  the 
wires  outside,  and  then  dropping  to  earth,  appears  to  be  the 
means  by  which  messages  can  be  inductively  received. 

The  experiment  seems  to  be  of  interest  as  showing  the 
eavesdropping  that  might  possibly  Ix;  carried  on  in 
secrecy  within  a  building  with  no  outside  connections  what- 
ever, and  this  seems  to  the  writer  to  form  another  argument 
in  favour  of  armoured  underground  cables  for  all  important 
land  lines. 

Edwin  0.  Catford. 


Review  of  "  Electrical  Meters." 

Referring  to  the  letter  from  Messrs.  Everett,  Edgcnmbe 
and  Co.,  Ltd.,  in  your  issue  of  April  24th,  concerning  the 
inkless  type  of  graphic  instrument,  may  I  be  permitted  to 
point  out  that  recording  instruments  of  the  kind  referred  to, 
which  make  a  dot  once  every  five  seconds  or  so  on  the  chart, 
instead  of  a  continuous  trace,  are  not  suited  for  use  on 
rapidly-fluctuating  loads  such  as  traction  loads.  In  such 
cases  large  variations  of  load  frequently  occur  between  two 
successive  dots,  with  the  result  that  the  dots  are  scattered 
disconnectedly  about  the  chart  ;  no  definite  curve  can  be 
traced,  and  outlying  dots  (which  are  often  the  most 
important  part  of  the  record,  since  they  represent  maximum 
or  minimum  readings),  may  readily  escape  notice,  as  they 
are  often  a  long  way  from  any  other  dots.  Moreover,  it  is 
quite  a  chance  whether  the  dots  happen  to  hit  the  tops  of 
the  peaks  and  so  record  the  full  extent  of  the  fluctuations, 
while  entire  peaks  may  even  occur  in  between  two  dots,  and 
so  escape  record  altogether. 

On  the  other  hand,  instruments  of  this  kind  are,  no 
doubt,  well  adapted  for  use  on  loads  which  do  not 
fluctuate  too  rapidly,  and,  in  fact,  may  be  particularly  ad- 
vantageous for  use  in  cases  where  the  fluctuations  are  very 
small,  and  are  hardly  sufficient  to  overcome  the  pen  friction 
of  the  more  ordinary  type  of  recorder,  as,  for  instance,  for 
recording  the  voltage  of  a  well-regulated  lighting  circuit. 

I  quite  appreciate  the  difficulties  due  to  pen  friction, 
which  is.  undoubtedly,  a  serious  drawback  to  the  ordinary 
pen  type  of  recorder.  I  once  saw  an  ingenious,  but  simple, 
device  which  had  been  fitted  to  a  recorder,  in  the  shape  of 
an  electric  bell,  the  hammer  of  which  tapped  on  the  chart  j 
at  every  stroke  the  pen  jumped  off  the  paper  momentarily, 
and  this  seemed  to  overcome  friction  effectively,  without 
making  the  trace  too  discontinuous.  It  would  be  interest- 
ing to  learn  whether  any  of  your  readers  have  had  experi- 
ence of  any  such  device. 

Was  not  a  device  on  a  similar  principle  used  long  ago  by 
Thomson  for  overcoming  pen  friction  in  his  siphon 
recorder  ? 

6.  C.  Allinghani. 

London,  N.W.,  May  26&,  1914, 


Is  Aluminium  Diamagnetic .' 

With  reference  to  the  above  question,  I  would  refer  you 
to  a  book  entitled  "  Aluminium,  its  History,  £c."  by  J.  W. 
Richards,  A.C.,  Ph.D.,  published  in  England  by  Sampson 
Low,  Marston  &  Co.,  Ltd.  On  page  67  the  author  refers 
to  the  magnetic  properties  of  aluminium,  and  quotes  Prof. 
Frank  Very,  of  the  Allegheny  Observatory,  Allegheny,  Ta., 
who  finds  "  Aluminium  with  only  a  trace  of  iron  to  be 
absolutely  non-magnetic.  With  O-Oo  per  cent,  of  iron,  none 
could  be  observed.  An  ingot  containing  1-5  per  cent,  iron 
showed  faint  polarity,  while  with  2  per  cent,  the  polarity 
was  very  decidedly  observed." 

G.  J.  Freund. 

London,  E.C.,  May  27th,  1014. 


942 


THE    ELECTRICAL    REVIEW.       [VoL?4.  No.  w,  junk  .-,,  1914. 


The  Institution  and  the  Electrical  Industry. 

I  read  with  pleasure  the  excellent  leader  on  "  The  Insti- 
tution and  the  Electrical  Industry "  in  your  issue  of  the 
22  nd  inst.,  and  it  is  to  be  sincerely  hoped  that  it  will 
awaken  a  genuine  interest  in  the  policy  of  the  Institution. 

The  recent  correspondence  on  the  I.E.E.  meetings  has 
certainly  shown  that  "  there  is  life  in  the  old  dog  yet," 
although  the  progressive  policy  so  ably  introduced  during 
the  presidentship  of  Or.  Ferranti  has  shown  decided 
symptoms  of  acute  decadence. 

To  one  who  has  been  a  student  of  the  Institution  for  six 
years,  and  has  taken  an  interest  in  the  affairs  of  three  of 
the  local  sections  (including  membership  of  a  local  students' 
Committee),  it  is  undeniable  that  amongst  the  membership 
there  is  a  spirit  of  dissatisfaction  of  which  even  an  academic 
or  scientific  Council  cannot  be  entirely  oblivious. 

It  is  not  so  long  ago  since  there  was  a  great  fanfare  in 
"Westminster  over  the  increased  status  of  the  I.E.E.  and  the 
inauguration  of  the  weeding-out  process  by  the  institution 
of  examinations,  while  the  subscriptions  and  entrance  fees 
were  raised,  as  it  was  pointed  out  that  they  were  below  the 
average  contributed  by  members  of  the  other  great  Insti- 
tutions. 

The  hopes  of  many  members  ran  high,  for  it  seemed  that 
at  last  the  Council  had  wakened  up  and  were  going  to  put 
their  house  in  order,  while  there  were  indications  that  the 
Institution  would  pursue  a  broader  policy  and  look  after  the 
interests  of  its  members  engaged  in  the  industrial  side  of  the 
profession. 

The  practical  results  of  the  Council's  policy  do  not  seem 
to  have  been  eminently  successful,  for  the  spirit  of  dissatis- 
faction still  exists  amongst  the  membership,  and  the  fact 
that  the  Institution  has  failed  to  look  after  the  interests  of 
its  members  is  proved  by  the  existence  of  new  associations 
of  electrical  engineers  to  deal  with  matters  which  properly 
are  the  duty  of  the  Institution  Council. 

The  inauguration  of  an  entrance  examination  has  come 
rather  late  in  the  day,  and  it  would  be  interesting  to  know 
how  many  candidates  have  passed  the  Associate  Member- 
ship examination  (and,  incidentally,  how  many  of  the  existing 
5,103  corporate  members  could  pass  it),  for  the  Council's 
report  states  that  112  candidates  have  been  approved  for 
admission  to  that  class  on  condition  that  they  pass  the 
Institution  examination. 

It  seems  only  logical  that  A.M.I.E.E.'s  by  examination 
(or  under  the  new  regulations)  should  be  distinguished  in 
some  way  or  other,  for,  personally,  I  know  of  many  cor- 
porate members  whose  training  and  qualifications  would 
certainly  not  satisfy  any  Students'  Committee,  and  there  is 
little  inducement  for  highly  qualified  engineers  at  present 
to  add  the  mystic  letters  A.M. I.E.E.  to  their  names.  The 
passing  of  a  written  examination  is,  of  course,  no  criterion 
of  an  engineer's  abilities,  and  it  is  to  be  hoped  that  even 
an  academic  Council  will  recognise  this  fact,  for  no  amount 
of  academic  training  will  compensate  for  a  sound  and  varied 
practical  experience,  coupled  with  a  fair  technical  knowledge 
such  as  can  be  obtained  at,  say,  an  evening  technical  insti- 
tute, with  classes  and  teachers  registered  by  the  City  and 
Guilds  of  London  Institute. 

1 1  would  seem  necessary  that  greater  discriminative  powers 
be  brought  to  bear  by  the  Council  on  admission  and  transfer 
questions,  or  that  a  specially  qualified  Committee  be 
appointed  to  deal  with  such  matters,  which  have  a  vital 
bearing  on  the  future  of  the  Institution. 

Presumably  the  contributions  of  the  members  were  raised 
so  as  to  bring  the  membership  into  line  with  other  engineer- 
ing bodies,  such  as  the  Inst.C.E.  and  the  Inst.Mech.E.,  but 
the  Associate  Member's  subscription  is  now,  I  believe, 
actually  more  than  that  paid  by  corporate  members  of  these 
Institutions,  whose  status  is  admittedly  higher,  and  this 
may  account  for  the  decreased  membership  during  the  past 
year.  The  graduate  class  does  not  seem  to  have  been  a 
great  success  as  far  as  the  weeding-out  process  is  concerned, 
unless,  of  course,  the  Council  had  in  view  the  fact  that  it 
was  desirable  to  have  a  sort  of  "  mixed  pickles  "  class  or 
dumping  ground  for  those  whose  Studentship  had  expired, 
or  who  for  various  other  reasons  could  not  qualify  for  cor- 
porate membership,  and  whose  subscription  would  be  very 
welcome  from  the  pomt  of  view  that  it  "  brought  grist  to 
the  mill." 


The  change  in  the  publication  of  the  Journal,  and  its 
arrival  in  a  state  of  collapse,  hardly  seems  compatible  with 
the  increased  status  of  the  Institution  (or  subscription 
either!)  and  in  this  and  other  matters  the  I.E.E.  could 
afford  to  take  a  leaf  out  of  the  book  of  its  American  cousin. 
There  are  many  other  matters  which  require  ventilation 
amongst  the  membership,  and  I  sincerely  hope  that  before 
the  new  session  commences  these  will  have  been  discussed  in 
the  "  Correspondence  "  columns  of  the  Review  through  the 
kind  permission  of  the  Editors. 

Mere  Student. 

Mai/  27th,  1914. 


One  cannot  help  but  admire  the  frank  expression  of 
opinion  offered  by  Mr.  Wordingham  in  his  article  entitled 
"  Should  the  Council  be  blamed  ?  "  with  much  of  which  I 
heartily  agree. 

On  the  other  hand,  putting  aside  the  fighting  propensities 
which  one  would  naturally  expect  in  the  chief  electrical 
engineer  of  the  "  first  line  of  defence,"  surely  all  history 
proves,  and  people  are  beginning  to  realise,  that  "  fighting 
to  a  finish  "  does  not  result  in  real  progress,  and  certainly 
tends  to  impoverish  as  well  as  embitter  both  sides. 

It  is,  I  think,  perfectly  clear  that  opposing  interests 
require  some  Authoritative  Body  to  whom  they  may 
submit  their  troubles  for  reasonable  arbitration  in  order  to 
avoid  the  very  necessity  of  "  furiously  fighting."  Such  an 
Authoritative  Body  could  not,  of  course,  from  the  very  hete- 
rogeneous nature  of  its  membership,  adequately  advance 
the  commercial  interests  of  any  one  particular  section  of  its 
members,  because  of  the  natural  lack  of  interest  of  the 
members  generally  in  the  commercial  affairs  of  this  particular 
section. 

The  Institution  should  surely  not  be  out  to  further  the 
interests  of  any  one  section  of  its  members.  I  would  sub- 
mit, Sir,  that  the  highest  interests  of  the  industry  would 
best  be  served  by  the  Institution  fostering  and  developing 
good  feeling  between  its  various  sections  by  providing  the 
means  for  ready  exchange  of  views  and  arbitration  when 
necessary,  and  also  providing  a  channel  whereby  the  results 
of  scientific  research  may  be  presented  and  widely  discussed 
to  the  advantage  of  the  industry  as  a  whole. 

M.I.E.E. 


Frequency  Changer. 

With  reference  to  Mr.  Taylor's  letter  in  to-day's 
Electrical  Review  under  the  above  heading,  I  must 
thank  him  for  pointing  out  my  error.  What  I  should  have 
said  is  that  the  "  pulsations "  would  be  halved,  which 
would,  on  an  electric  lamp  and  the  like,  have  the  same  effect 
as  halving  the  frequency. 

F.  W.  T. 


Comparative  Economics  of  Tramways  and  Railless 
Electric  Traction. 

Mr.  Gribble's  letter  in  the  Electrical  Review  of  May 
2!>th  in  its  third  paragraph  gives  away  the  whole  of  the  case 
on  which  his  I.C.E.  paper  was  based,  i.e.,  that  the  car  he 
assumed  for  the  purpose  has  the  earning  capacity  of  a 
tramcar.  No  assumption  that  a  railless  car  of  equal  earn- 
ing capacity  cannot  be  built  was  made  in  the  criticism  he 
replies  to.  If  he  had  assumed  such  a  car  in  his  paper,  all 
the  figures  of  capital  cost,  weight,  current  consumption,  and 
most  other  working  expenses  would  have  been  different,  the 
results  of  his  comparison  would  have  been  different,  and  the 
criticism  also  different. 

Mr.  Cribble  does  not  apprehend  the  relation  between  the 
maximum  carrying  and  earning  capacity  of  a  tramcar  and 
its  average  earnings  per  car-mile,  perhaps  because  it  has 
never  been  his  lot  to  deal  with  and  provide  for  tramway 
traffic  first  hand. 

It  will  be  quite  easy  for  him  to  get  a  lesson  at  the  cost  of 
a  few  hours'  personal  observation.  I  suggest  the  L.C.C. 
service  at  Blatkfriars  or  Westminster  Bridge,  about  C  p.m. 
on  a  week-day  or  1  p.m.  on  a  Saturday. 
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He  will  see  trains  of  outward  oars,  frequently  b  dozen  in 

succession,  marked  "  Full,"  i.e.,  in  most  cases  carrying  78 
passengers  each  ;  and  a  similar  procession  of  Inward 
with  an  average  of  four  to  six  passengers  apiece.  Taking 
both  directions,  the  average  occupation  of  these  cars  will  be 
somewhere  about  40,  hut  it  will  be  clear  at  once  to  Mr. 
Gribble  that  nothing  smaller  than  the  78-passenger  cars  can 
carry  the  traffic  presenting  itself,  and  that  even  that 
capacity  is  insufficient  for  a  considerable  period  of  time. 
He  will  appreciate  why  tramway  managers  and  engineers 
have,  during  the  last  1G  years,  advanced  from  single  truck 
to  double-trucked  cars,  have  adopted  double  decks,  have 
roofed  in  the  upper  decks,  have  increased  weights  from 
about  7  tons  to  18  tons  ;  that  this  has  not  been  done  for 
fun,  or  for  megalomania,  but  because  the  carrying  and 
earning  capacity  so  augmented  are  necessary  to  meet  the 
conditions  ;  and  he  will,  I  feel  sure,  admit  to  himself  that 
railless  cars,  run  on  similar  routes  and  fares,  must  have 
equal  carrying  capacity  to  render  the  same  service  to  the  people, 
'  and  to  obtain  the  same  gross  receipts.  That  this  can  be 
done  on  the  working  expenses  set  out  in  the  paper  criticised 
will  be  recognised  as  entirely  out  of  the  question. 

This  is  the  answer  to  Mr.  Gribble's  question  about  York. 
Trackless  cars  of  equal  individual  carrying  capacity,  on 
similar  services  and  fares,  would  earn  as  much  as  the  tram- 
cars  per  car-mile  ;  but  they  could  not  be  worked  at  the 
working  expenses,  and  could  not  be  bought  for  the  same 
price  as  the  cars  assumed  in  Mr.  Gribble's  paper.  Those 
small  cars,  he  himself  says,  would  not  be  suitable  for  York. 
But  in  his  paper  he  holds  them  up  as  in  every  respect  capable 
of  replacing  an  equal  number  of  tramcars  for  city  services  of 
any  density. 

As  a  side  remark,  it  can  be  said  that  it  is  not  easy  to  keep 
the  28  or  34-passenger  cars  within  the  weight  limit  enforced 
in  Great  Britain,  and,  speaking  with  a  long  experience  of  the 
Board  of  Trade  in  such  matters,  not  to  mention  Parlia- 
mentary Committees  or  the  Home  Office,  the  suggestion  to 
run  trailers  on  trackless  'buses  does  not  seem  very  hopeful. 

As  Mr.  Gribble  mentions  Rotherham,  one  may  add  that 
the  overcrowding  of  the  small  cars  shows  that  tramcars  on 
the  same  route,  with  the  same  fares  and  services,  would  earn 
more  money  ;  that  the  Rotherham  tramcars  earn  12*5d.  on 
the  average  per  car-mile,  against  the  10*35d.  of  the 
trackless  cars  ;  that  the  latter  take  about  3d.  per  passenger, 
and  a  fraction  over  three  passengers  per  car-mile,  and  that 
the  traffic  is  practically  a  point-to-point  traffic.  The 
Rotherham  route  looks  a  very  proper  one  for  a  pioneer  track- 
less service,  and  might  not  support  the  capital  expenditure 
for  a  tramway,  but  the  surveyor  to  the  "West  Riding  County 
Council  gave  evidence  to  a  House  of  Lords  Committee  a 
few  days  ago  that  the  Rotherham  trackless  cars  cost  4d.  per 
car-mile  for  wear  and  tear  of  roads  ;  it  is  pretty  clear,  there- 
fore, that  the  total  cost  with  a  tramway  would  be  less, 
though  differently  distributed. 

.  The  question  of  power  distribution  and  losses  is,  I  agree, 
trivial  on  lines  of  the  extent  and  character  hitherto  con- 
structed in  this  country.  But  Mr.  Gribble  suggested  in 
his  paper  systems  comparable  with  those  of  the  largest  tram- 
way undertakings  ;  where  the  cost  of  distribution — capital 
charges  and  losses  together — is  of  serious  importance.  A 
tramway  has  the  equivalent  of  from  2  to  4  sq.  in.  of  copper 
for  its  negative  conductors,  provided  gratuitously,  so  to 
speak,  but  the  trackless  service  has  but  one  or  two  trolley 
wires  on  the  negative  side.  Therefore  it  must  have  a 
duplicate  feeder  system,  and  little  less  than  double  the  cost 
in  capital  charges  and  loss  of  energy  in  comparison  with  a 
similar  tramway.  This  is  said  with  full  knowledge  of 
the  effect  of  the  voltage-drop  limitation  on  the  use  of 
the  rails  for  return.  It  is  also  said  after  working  out  and 
constructing  the  distribution  systems  for  a  good  many  tram- 
ways, and  calculating  those  for  a  few  trackless  lines.  In 
extensive  systems,  feeders  soon  overtop  the  overhead  con- 
struction in  cost  per  mile,  even  on  tramways. 

Now,  as  to  road  costs,  capital  and  maintenance, 
"  Comparative  Economics  "  means,  surely,  the  comparison 
of  all  costs  on  an  even  basis. 

If  it  is  taken  that  it  is  the  duty  of  the  road  authority  to 
provide  and  maintain  adequate  roads  for  mechanically  pro- 
pelled vehicles  plying  for  hire  for  profit,  without  charge  to 
the  owners  thereof,  very  well,  then  we  drop  on  both  sides 


of  the  comparison  the  oott  of  concrete,  substructure,  and  of 
paving,  oapitaJ  and  annnal.     Then  the  tramway  is  only 
charged  with  its  mils  and  fastening!  and  eta triad  equip- 
ment.   On  that  bails,  instead  of  the  present  unfair  burden 
of  paving,  maintenance,  and  rating,  tl. 
at  all  that  a  public   transport    service  on  definite  <■ 
can  be  given  at  a  smaller  total  cost  by  electric   tramways 
than  by   any  other  means  at  present  known,  wherever  the 
traffic  demands  anything  better  than  a  30-minul 
Mr.  Gribble's  own  diagrams,  corrected,  [trove  it. 

Or  take  it  the  other  way.  Charge  the  public  service 
vehicles  with  the  actual  cost — capital  charges  and  mainten- 
ance— of  the  roadway  tliey  use,  and  still  the  electric  tram- 
way comes  out  best,  though  by  how  much  will  depend  on 
the  special  conditions  of  each  case. 

It  has  fallen  to  the  writer's  lot  to  give  responsible  advice 
in  a  great  many  cases,  always  after  study  of  the  particular 
conditions,  without  which  such  advice  should  never  be  given  ; 
and  in  some  cases  railless  traction  has  been  recommended  ; 
but  as  a  general  preliminary  statement,  under  liriti^h  con- 
ditions, and  accepting  the  unfair  burdens  put  upon  tram- 
ways by  those  conditions,  in  any  case  where  traffic  calls  for 
a  headway  of  20  minutes  or  less,  the  presumption  is  for  a 
tramway  as  against  trackless  or  petrol  'buses. 

It  is  strange  to  hear  that  roads  of  the  character  of  the 
London  streets  have  scarcely  any  impression  made  on  them 
by  mechanical  traction.  That  statement  is  emphatically 
contradicted  by  the  statements,  and  by  the  accounts,  of  all 
the  London  road  authorities,  and  by  the  extensive  recon- 
struction of  London  streets  still  in  progress;  not  to  men- 
tion visual  inspection  of  many  of  the  streets  carrying  heavy 
motor-'bus  traffic. 

As  to  fares,  any  transport  service  which  seeks  to  replace 
the  electric  tramways  in  large  towns  and  cities  has  got  to 
reckon  with  the  same  fares  unless  it  gets  a  subsidy  from 
public  funds.  Tramways  have  spread  and  are  spreading, 
the  working  classes  to  an  enormous  extent  to  the  outer 
suburbs,  and  a  good  thing  too  ;  it  is  utterly  impracticable, 
having  got  the  people  out  by  low  fares  and  frequent  ser- 
vices, to  substitute  either  higher  fares  or  inferior  services, 
and  it  is  no  use  talking  about  Parliamentary  rates  of  Id. 
per  passenger-mile  for  these  cases. 

Mr.  Gribble  and  his  colleagues  have  an  ample  field  open 
to  their  enterprise  and  talent ;  they  will  only  damage  their 
own  interests  by  trying  to  apply  them  to  unsuitable  con- 
ditions, and  it  does  not  seem  very  likely  that  they  will  get 
the  opportunity  to  do  so  in  this  country  for  some  time  to 
come. 

The  Critic. 


"Schoeller"  Miners'  Lamp  Gas  Detector. 

In  response  to  Mr.  Turquand's  further  letter  in  to-day's 
issue,  I  beg  to  say  the  answer  to  the  question  he  raises  is  iu 
the  affirmative. 

W.  Schmahl, 

London,  B.C.,  May  29///,  1914. 


NEW    ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


New  Recording  Instruments. 

Messrs.  Elliott  Bbothebs,  of  Central  Buildings,  Westminster, 
recently  issued  a  new  list  of  recording  instruments,  showing  the 
improved  types  that  they  have  introduced.  Amongst  these  is  a 
line  of  recording  ammeters  and  voltmeters  of  the  drum  type,  for 
use  with  charts  changed  daily  ;  these  are  made  in  the  portable 
form  or  for  switchboard  use,  for  A.c.  or  D  C.  The  design  of  the 
mechanism  is  generally  similar  to  that  of  the  other  well-known 
instruments  made  by  the  firm. 

The  list  includes  a  D  c.  combined  moving-coil  ammeter  and  volt- 
meter with  both  records  on  one  chart,  that  shown  being  a  drum 
chart  suitable  for  a  feeder  log.  The  instrument  can  also  be  supplied 
for  any  combination  of  two  records,  and  with  charts  of  unequal 
widths,  as  shown,  or  both  alike.  The  two  charts  being  printed  on 
the  same  sheet  of  paper,  absolute  synchronism  of  the  records  is 
thus  ensured. 
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Siemens  Cables  and  Joint  Boxes. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich,  have  recently 
issued  a  catalogue  of  paper-insulated  cables  for  pressures  up  to 
11,000  volts,  and  an  exceptionally-comprehensive  list  of  joint 
boxes,  dividing  boxes,  service  boxes,  kc,  from  which  we  have 
selected  a  few  examples.     Fig.  1  shows  an  inverted  end  dividing 


sewing  machines.     A  general  view  of  the  sewing  machine  room  is 
given  in  fig.  4. 

The  average  daily  run  of  the  machines  and  motors  is  10  hours, 
which  has  been  well  maintained  for  years.    Among  the  advantages 


Fig.  4. 


-General  View  of  Sewing  Machine  Room 
with  Electric  Drive. 


L^-  ^ — —J 

Fig.  1.— Siemens  Out-door  End  Dividing  Box. 

box  for  underground  to  overhead  lines,  suitable  for  use  out  of 
doors  for  pressures  up  to  20.000  volts.  Fig.  2  illustrates  a  straight- 
through  joint  box,  snowing  the  standard  bonding  method  adopted 
for   wire-armoured  cables,   in  accordance  with  the  Home  Office 


Fig.  2. — Straight-through  Joint  Box. 


rules  ;   the  sheathing  wires  are  clamped  to  the  box  against  tinned 
brass  plates,  which  are  coupled  together  by  a  copper  strap. 

The  company  makes  a  speciality  of  crane  boxes,  of  which  large 
numbers  have  been  supplied.  A  separate  section  is  devoted  to 
mining  accessories,  and  the  Home  Office  regulations  for  the  use 
of  electricity  in  mines  are  given  in  full. 

A  Tickers  Motor  Drive. 

An  example  of  a  Vickers  motor  drive  is  given  in  fig.  3.  Each 
of  the  three  motors  is  of  3  h  p.,  1,100  b.p.m.,  and  drives  24 
sewing  machines,  arranged  in  a  double   row  of  12,  and  the  2-h.p. 


Fig.  3.— Vickers  Motors  Driving  Sewing  Machines. 

motor  on  the  extreme  left  operates  II  machines.  In  the  latter 
case,  however,  the  sewing  benches  are  located  in  sections.  The 
2-U.r.  motor  seen  on  the  right  is  driving  the  single  row  of  10 


of  this  drive  are  no  liability  of  dropping  oil  from  the  shafting,  and 
better  light  and  ventilation  for  the  operators. 

The  views  are  of  Messrs.  Greenlaws'  (London)  shirt-making 
factory,  and  the  motors  are  by  the  Electric  and  Ordnance 
Accessories,  Ltd.,  of  Aston,  Birmingham. 

Simplex  Factory  Fitting. 

Fig.  5  shows  a  special  fitting  which  has  been  designed  for  factory 
installations  by  Messrs.  Simplex  Conduits,  Ltd.,  of  Garrison 
Lane,  Birmingham,  and  has  been  found  to  be  most  convenient  and 
suitable  for  the  severe  conditions  in  this  class  of  work.  It  is 
designed  to  provide  a  convenient  form  of  pull-switch,  and  consists 
of  a  special  water-tight  box  with  a  5-ampere  standard  type  of 
switch  fitted  inside,  operated  externally  by  a  lever  and  chain.     The 


J 


Fig.  5. — Factory  Fitting  with  Pull-switch. 

movement  is  similar  to  that  obtaining  in  the  company's  standard 
form  of  water-tight  switch,  and  gives  a  very  quick  and  independent 
break.  The  dome  cover,  as  will  be  seen  from  the  view,  is  fitted 
with  a  standard  type  of  water-tight  lampholder,  so  that  in  this 
case  the  light  would  be  actually  on  the  ceiling,  but,  where 
required,  the  fitting  can  be  provided  with  any  length  of  tubing 
drop,  so  as  to  lengthen  the  distance  between  the  light  and  the 
ceiling. 

Resistance  Nets. 

We  have  received  from  the  Schniewindt  Electric  Co.,  of 
Staniforth  Street,  Birmingham,  a  sample  of  a  new  type  resist- 
ance net  manufactured  by  them,  in  which  the  ribbon  is 
woven  perpendicularly  to  the  webbing  instead  of  flat  aB  formerly, 
enabling  nets  to   be  produced  with  300  per  cent,  greater  ohmic 
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resistance  for  a  given  oapaaity,  MeHnr«  Nrlmiewindt  can  supply 
the  nnw  typo  net  to  carry  up  to  200  amparsi  ,  tiny  can  be  woven 
with  ribbona  up  to  1  in.  in  width   and  with   two  or  more   ribbona 


Fig.  (J. — New  Type  Resistance  Net. 

in  parallel.  The  convenience  of  the  Sohniewindt  resistance  net 
is  well  known,  and  the  new  type  appears  to  be  a  great  advance  on 
the  old 

Insulating  Materials. 

The  Radium  Electric  Co.,  of  82,  Hatton  Garden,  E.C.,  which 
has  taken  up  the  sole  representation  in  this  country  of  Messrs. 
Gebriider  Adt  A.G.,  has  brought  to  our  notice  a  wide  range  of 
insulating  materials  for  electrical  purposes  ;  of  these  a  great 
variety  are  made  of  compressed  paper,  for  use  in  dry  places,  such 
as  spools  for  small  ciils,  casings  for  switches  and  fuses,  bushes 
and  washers,  dry  cell  cases.  &0.    Some  of  these  are  shown  in  fig.  7  ; 


riu.  /.— Compressed  Paper  Articles. 

those  that  we  have  seen  are  hard,  resonant  and  admirably  moulded 
to  shape.  Others  are  made  of  a  very  different  material  called 
"Anstralit,"  which  is  hard,  dense,  and  fire-resisting  to  a  high 
degree,  being  capable  of  withstanding  a  temperature  of   200°  C. 


Pig.  8. — Articles  Made  op  Moulded  Australit. 


permanently,  or  250°  C.  temporarily,  without  any  deforma- 
tion. Australit  is  euitable  for  switch-handles,  lamp-holders, 
hand-wheels,   parts   of   heating   and   cooking   apparatus ;    it   can 


be    moulded    accurately,    and    hni  a  hi^h 

it  is  a  good  inmilator  for  elert.rmity  arid    fetal       B  HDI  Of    the  forum 

that  it  may  take  an-   nhown   in  fig.  H,  including,  • 

tioned  abort,  a  portable  lamp  and  u  example  of  ipwtal  moulding 
to  pattern.  The  material  in  tough,  and  almont  unbreakable,  and 
should  be  found  useful  for  many  purpose*. 

Scll-(  Ir.inin.    Water  Strainer. 

TEB    London    Ki.kc  iiuc    BCFPLl   CORPORATION,    LTD,    of 

Oockspur  Street,  S.W.,  having  overcome  the  troubles  met  with  in 
straining  the  Thames  water  for  nee  in  their  Hurfa<;' 
have  placed  their  experience  at  the  service  of  other*,  by  bringing 
out  the  "  Deptford  "  patent  self  cleaning  water  strainer, 
device  occupies  very  little  space  although  it  has  a  large  straining 
surface,  which  is  constantly  being  thoroughly  cleaned  ;  the 
strainer  is  a  gun-metal  drum  perforated  with  small  holes  through 
which  the  water  passes  inwards,  being  afterwardH  led  away  to  the 
condenser  through  one  of  the  end  covers.  The  drum  revolves 
three  or  four  times  a  minute,  in  contact  with  a  sharp  scraper  ;  the 
solid  matter  adhering  to  the  drum  is  thus  removed  and  falls  into 
a  hopper  below  the  drum,  whence  it  can  be  discharged  by  opening 
a  sludge-valve.  Two  of  these  strainers  have  been  at  work  with 
satisfactory  results  for  three  years,  during  which  period  no 
renewals  have  been  required,  and  the  cost  of  maintenance  has  been 
trifling.  The  strainer  is  made  in  four  sizes  :  the  largest  dealing 
with  one  million  gallons  of  water  per  hour  ;  the  design  is  simple 
and  inexpensive,  and  the  power  required  for  ita  operation  is 
practically  negligible. 

The  "  Klngsway  "  Tolling  Bell. 

The  General  Electric  Co.,  Ltd.,  of  67,  Queen  Victoria  Street. 
E.C.,  have  brought  out  a  new  type  of  electric  bell  for  use  in 
factories  as  time-bells,  fire-alarms,  &c,  in  which  an  improved 
contact-making  device  is  employed.  As  shown  in  fig.  9,  the  bell 
is  oarried  on  a  cast-iron  bracket,  and  the  mechanism  is  housed  in  a 
cast-iron  box  from  which  the  striking  hammer  is  seen  depending 
in  the  stationary  position.  When  current  is  switched  on,  an 
electromagnet  attracts  an  armature  connected  to  the  hammer,  and 
causes  the  latter  to  strike  the  bell  ;  the  circuit  is  broken  at  the 
same  time,  and  the  hammer  swings  back  as  a  pendulum  without 
remaking  the  circuit  ;  but  when  the  hammer  commences  the 
forward  swing  towards  the  bell,  the  circuit  is  again  completed, 
and  the  hammer  strikes  a  very  powerful  blow  on  the  bell,  the 


Fig.  9.— King  sway  Electric  Tolling  Bell. 

cycle  of  operations  continuing  at  regular  intervals  so  long  as  the 
pressure  is  on  the  circuit.  The  essential  feature  of  the  device  is 
the  contact-making  mechanism,  which  is  self-cleaning,  and  is  so 
arranged  that  the  circuit  is  only  closed  during  the  forward  stroke 
of  the  hammer.  Sparking  at  the  contacts  is  prevented  by  a  non- 
inductive  resistance  connected  across  them.  The  bell  is  struck 
twice  per  second,  or  at  a  slower  rate  if  the  hammer-rod  is  length- 
ened ;  it  is  made  in  two  sizes,  of  the  best  bell  metal,  the  one 
illustrated  being  12  in.  in  diameter,  and  weighing  about  42  lb., 
while  the  larger  one  is  swung  from  a  massive  cast-iron  table, 
weighs  132  lb.,  and  is  17  in.  in  diameter.  These  bells  take  only 
1  ampere  at  15  and  25  volts  respectively,  so  that  primary  cells  can 
be  employed  to  toll  them.  The  mechanism  is  weather-proof,  and 
can  be  fitted  to  existing  bells. 

A  New  Lamp  Lock. 

An  extremely  ingenious  lamp-locking  device  has  been  brought  out 
by  Messrs.  C.  G.  M.  Bennett  and  C.  H.  Jeffcoat,  of  148,  Addison 
Gardens,  W.,  for  use  in  conjunction  with  the  Benjamin  china 
back-plate  lampholder.  The  "  Lamlok  "  locking  devices  introduced 
by  the  same  inventors  are  inapplicable  to  this  holder,  owing  to 
its  construction  almost  wholly  of  porcelain  ;  and  as  the  holder  is 
much  used  in  plaoes  accessible  to  the  public,  the  need  of  a  lock 
is  evident.  It  happens  that  in  ordtr  to  produce  the  bayonet- 
fastening  in  the  china  barrel,  the  manufacturing  process  necessi- 
tates the  presence  of  two  slots  extending  through  the  base  of  the 
holder  ;  a  suitably-designed  brass  trigger  can  be  dropped  into  one 
of  these  slots,  and  is  so  shaped  at  the  lower  end  that  while  it  offers 
no  obstruction  when  the  lamp  is  inserted,  it  absolutely  prevents  ita 
unauthorised  removal.  Nothing  could  be  simpler,  and  the 
inventors'  ingenuity  deserves  all  praise.  The  lamp  can  easily  be 
removed  with  the  aid  of  a  key,  equally  simple,  but  further  public 
reference  to  this  part  of  the  "device  might  defeat  the  object  of  ita 
existence.  We,  therefore,  content  ourselves  with  the  statement 
that  we  have  seen  and  tried  the  invention,  which  has  been  pro- 
visionally proteoted,  and  it  seems  admirably  adapted  for  its 
purpose. 

E 


946 


THE    ELECTRICAL    REVIEW.       [Vol  n.  No.  l.soe,  Juki  6,  uu. 


A  Wltton  Hotnr  Drive. 

An    installation    wh  <-'i    h  ,.    h*  n   h    '     :    ■  m  d-1   Sir-s  i» 

f"  ■   ri  in    ■  i    k   ,.       «  ,„     -     v, 

»nd       n  M  I'iU  ft  g  \    ..     .  |  .   n 

T»ne  In  this  uc  ly  power  is  usud  'or  driving  mixing  vats 
employed  in  the  pieparation  of  metal  polish  and  i-auces,  and  for 
driving  bark  disintegrators  used  in  the  pr  para'im  of  medicines, 
for  the  mixing  of  health 'aUs,  baking  powder  and  oth' r  similar 
produots.  In  the  proximity  of  the  grinders  and  mixers  there  is 
naturally  a  certain  amount  of  fine  dust,  and  the  Wicton  motors 
employed  for  driving  are,  for  the  most  part,  enclosed  in  glass 
houses,  several  motors  being  grouped  in  one  house  wherever 
possible.  The  motors  are  fixed  somstimes  on  the  ceiling,  but  more 
usually  on  brackets  projecting  from  the  wall,  and  drive  the  plant 
through  belting.  The  switchgear  is  mounted  on  the  wall  and  is 
readily  accessible. 

A  view  in  one  of  the  large  motor  houses  is  shown  in  fig.  10. 


Fig. 


10.— Interior  of  Motor  House  at  a  Chemical  Factory 
showing  wltton  motors  and  g.e.c.  switchgear. 


This  motor  house  contains  four  motors  of  18  H.P..  15  H.P.,  7J  h  p. 
and  6  h.p.  respectively.  la  addition  to  the  purposes  previously 
mentioned,  electric  drive  is  also  used  for  the  working  of  hoists 
and  a  number  of  ventilating  fans,  a  considerable  numbar  of  motors 
of  similar  size  to  those  mentioned  above  being  utilised  in  various 
parts  of  the  works. 

The  installation  was  carried  out  by  Messrs.  T.  Toward  &  Co., 
Ouseburn,  Newcastle-on-Tyne,  the  motors  and  switchgear  beirig 
supplied  by  the  General  Electric  Co.,  Ltd  ,  of  Witton,  Birmingham. 

A  Table  Cooker. 

We  illustrate  in  fig.  11a  600- watt  cooker  and  stove  by  Messrs. 
Drake  &  Gorham,  Ltd.,  of  Felix  Street,  Westminster  Bridge 
Road,  S  E.,  with  which  special  flat-bottom  utensils  are  not 
required. 


Fig.  11. — An  Electric  Table  Cooklh. 

The  stove  heats  up  to  full  temperature  in  60  seconds,  and  can  be 
connected  to  an  ordinary  lamp  socket. 


It  ann«i*ts   of   a    nicked  pressed   st-el   frame  with  a  Wniohod 

hea     r  fl    ^'ir    i    d     ■   il   Miir    1  »  in'      \i  ad  Tn  giva  ft 

'••  in  'MIT        <  m   -      i  -  .  i    h^     sb     for   tr   i    .  |t- 

tu-rally        It  Is  7j  in,  diioi  ter  and  i  in, 

hi/h    'vcrall. 

Contact  Suspension  Devices. 

We  illustrate  in  fig.  12  a  new  type  of  contact-suspension  device 
for  extra-high-tension  cirouits,  which  has  been  introduced  by  the 
London  Electric  Firm,  of  Croydon. 

Both  the  body  and  plug  are  mounted  on  special  corrugated  and 


Fig.  12.— Nbw  Contact- 
Suspension  Device. 


Fig.  IS.—  Wire- 
Rope  Protector. 


pettiooated  porcelain  insulators  ;  the  suspension  feature  is  the  well- 
tried  one,  embadying  two  ratchets  iu  circular  form,  one  super- 
imposed above  the  other  and  set  at  an  angle  from  it.  Every 
alternate  tooth  in  the  lower  ratchet  is  cut  away  to  first  allow  the 
pins  to  enter  and  trap  the  plug,  the  second  cycle  releasing  the 
same  and  allowing  it  to  pass  out. 

To  operate  the  gear,  the  winch  line  is  drawn  up,  and  the  pins,  or 
horns,  on  the  plunger  engage  with  the  ratchet  and  travel  up  the 
inclined  face  of  the  upper  half  until  the  line  can  be  drawn  no 
further  ;  the  winch  is  then  slightly  reversed,  gravity  brings  the 
pin  straight  down,  where  it  is  trapped  in  the  ratchet.  To  lower, 
the  winch  line  is  hauled  up  again  until  the  pin  reaches  a  dead  stop, 
and  a  second  reversal  of  the  winch  lowers  the  plug  with  its  lamp 
clear  to  the  ground  for  trimming.  The  wire  rope  is  only  used  for 
hauling  and  lowering  the  lamp,  and  not  for  suspending  it — an 
important  feature  where  the  continual  swinging,  due  to  wind,  4:c, 
might  cause  the  rope  to  give  out  and  drop  the  lamp  to  the  ground. 

In  addition  to  its  self-sustaining  winch,  the  firm  evolved  (to 
meet  the  modern  high-spei-d  cjndiiions  of  trimming  8C/ 100  lamps 
pej;  day)  a  quicker  operating  one,  which  praotica:ly  fulfils  the 
condition  of  "  dropping  the  lamp,"  and  at  the  same  time  possesses 
the  valuable  feature  of  being  self-sustaining  both  in  raising  and 
lowering,  without  any  small  ratchets,  pawls,  springs  or  triggers  ; 
this  assures  the  absolute  safety  of  the  lamp  under  all  conditions, 
whether  the  handle  slips  or  breaks  or  the  winch  becomes  other- 
wise interrupted  in  operation. 

Fig.  13  shows  an  improved  wire  rope  protector,  which  is  suffi- 
ciently flexible  to  go  round  the  swan  neck  or  other  restricted  part 
of  a  lamp  column,  and  effectually  overcomes  the  old  trouble  of 
chafed  oables  inside  the  lamp  pillar,  as  the  rope  works  in  what  is 
practically  a  closed  conduit  throughout  its  length. 


The  Wilson  Trust.— Loans  to  Young  Men.— lb  is  »n 

axiom  among  business  men  that  the  third  year  of  trade  is  the  most 
critical.  The  late  Mr.  Samuel  Wilson,  no  doubt,  had  this  fact  in 
mind  when  he  originated  the  important  bequest  which  provides 
for  the  loaniDg  of  sums  ranging  from  £100  to  £300  to  young  men 
who  have  carried  on  business  for  one  year,  and  not  more  than 
three  years,  in  the  City  of  London,  or  within  five  m  les  thereof. 
The  loans  are  granted  for  five  years  upon  unquestionable  personal 
security  being  provided.  Full  particulars  of  the  bequest  maybe 
obtained  from  the  Clerk  of  Wilson's  Trust,  Chamber  of  London, 
GrnildhftlL 
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WIRELESS    TELEGRAPHY. 


In  the  course  of  ad  bifore  the  North-Bast  ( '■ 

[nstitctiob   01    I   [O]  i   i  Bbipbi  ildi  Bfl  on  April  28rd, 

the  author,   Mr,   11.  Pothbkqill,  admirabh 

□t  ,.i:iii'  of  the  .'lit  of  wireless  telegraphy.    Some  extracts 
bom  the  papai  air  given  below. 
Fig.    I   shows  diagrammatdcally  a  popular  arrangexoent  of 

tho  Mm B3  1 1  in     The  electric  current  is  generated  by  an 

alternator  and  passed  through  the  priman  coil  of  a  low- 
frequency,  iron-core  transformer  by  which  its  voltqge  i.s  in- 
creased to  Hint  required  I'm'  charging  the  condenser  in  the 
oscillatory  circuit.  "The  low-frequency  or  alternating  circuit 
includes  additional  inductance  cither  in  the  transformer 
primary  or  secondary  circuit  adjusted  so  that  the  natural 
period  of   the  alternator-transform  er   circuit   corre- 

sponds with  (ho  alternator  frequeoej  ,  this  adjustment  is  pro- 
vided so  that  the  COriderj  er  Charging  current  may  be  about 
zero  value  when  (he  eomleiiM-i  i,  about  to  discharge."  'I  In' 
oscillatory  circuit  comprises  a  condenser,  the  primary  coil 
of  a  high-frequency  air-core  transformer,  a  variable  inductance 
for  altering  the  wave  length,  and  a  disc  discharger  by  which 
the  condenser  is  discharged.     This  discharger   consists  of   a 
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Fig.  1.— The  Marconi  System. 

revolving  toothed  wheel  placed  between  two  stationary  teeth, 
so  that  every  time  a  pair  of  teeth  comes  opposite  the  stationary 
teeth,  the  current  sparks  across  and  the  condenser  is  dis- 
charged. The  time  of  charge  corresponds  to  a  half  cycle  of 
the  alternator,  and  to  the  period  during  which  there  are  no 
moving  teeth  opposite  the  two  stationary  teeth. 

The  radiating  circuit  in  Fig.  1  includes  the  secondary  coil 
of  the  high-frequency  transformer  by  which  energy  is  absorbed 
from  the  oscillatory  circuit  and  radiated  from  the  aerial  wire 
in  the  form  of  electromagnetic  waves.  A  variable  inductance 
is  included  in  the  radiating  circuit  for  the  purpose  of  varying 
the  wave  length  so  that  it  may  be  brought  into  tune  with  the 
oscillatory  circuit.  To  send  a  signal,  the  sending  key  is 
pressed  down  and  thus  allows  the  current  from  the  alternator 
to  flow  through  the  primary  coil  of  the  low-frequency  trans- 
former, which  induces  a  high-voltage  current  in  the  secondary 
coil.  This  high-pressure  current  passes  round  the  circuit  and 
charges  the  condenser,  which  is  periodically  discharged,  say 
450  times  per  second,  by  the  revolving  toothed  wheel.  Each 
condenser  discharge  produces  a  group  of  electric  oscillations, 
which  by  passing  through  the  high-frequency  transformer, 
induce  oscillations  in  the  radiating  circuit  which  alternately 
charge  the  aerial  wire  in  opposite  directions,  and  in  so  doing 
produce  electromagnetic  waves  which  are  propagated  out- 
wards in  all  directions  over  the  surface  of  the  earth.  Choking 
coils  are  placed   between   the  low-frequency  transformer  and 
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Fig.  2.— The  Telefdnken  System. 

the  oscillatory  circuit,  for  the  purpose  of  preventing  the  high- 
frequency  oscillations  from  passing  into  the  low-frequency 
transformer  and  doing  possible  damage. 

The  Telefunken  system  is  illustrated  diagrammatically  in 
Fig.  2,  from  which  it  will  be  seen  that  it  is  similar  to  the 
Marconi  system;  the  two  companies,  however,  agreed  upon 
terms  which  avoided  litigation.    The  principal  differences  be- 
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FlG.    .1— QuENCUED-S.ARK  DISCHARGER. 

plugs,  which  can  be  inserted  between  the  copper  discs,  are 
provided  in  order  to  short-circuit  as  many  gaps  as  may  not  be 
required.  The  quenched-spark  discharge  may  thus  be  adjusted 
to  suit  the  voltage  and  consequently  permit  of  variations  in  the 
power  utilised.  Since  the  energy  transmitted  varies  as  the 
square  of  the  number  of  spark  gaps,  the  regulation  by  short- 
circuiting  covers  a  wide  range.  The  pressure  per  gap  is 
approximately  1,200  volts.  The  radiating  circuit  is  not  in- 
directly coupled  to  the  oscillatory  circuit  as  in  the  Marconi 
system,  but  is  directly  coupled  by  what  may  be  called  an 
auto-transformer,  consisting  of  a  copper  helix,  one  part  of 
which  is  included  in  the  oscillatory  circuit,  the  other  part 
forming  a  portion  of  the  aerial  or  radiating  circuit. 

The  action  of  a  coupled-circuit  transmitter,  w:hether  on  the 
Marconi  or  Telefunken  system,  is  less  simple  than  would 
appear  at  first  sight.  Just  as  the  currents  flowing  to  and  fro 
in  the  oscillatory  circuit  induce  similar  oscillations  in  the 
radiating  circuit,  so  do  the  induced  currents  oscillating  in 
the  radiating  circuit  tend  to  react  on  the  oscillatory  circuit. 

It  was  with  the  object  of  obviating  this  wasteful  surging  and 
usefully  employing  the  whole  of  the  energy  for  the  radiation 
of  waves,  that  the  Marconi  and  Telefunken  dischargers  were 
introduced,  and  with  this  object  in  view  the  spark  is  cut  off 
or  extinguished  immediately  the  energy  in  the  oscillatory 
circuit  is  first  absorbed  by  the  radiating  circuit. 

If  a  Marconi  revolving  disc  discharger  is  suitably  designed 
and  run  at  a  predetermined  speed,  the  period  during  which 
two  moving  teeth  are,  passing  the  two  stationary  teeth  is 
equal  to  the  period  during  which  the  whole  of  the  energy  is 
originally  transferred  to  the  radiating  circuit;  and  as  the  spark 
is  then  extinguished,  the  teeth  having  moved  on,  it  is  im- 
possible for  the  energy  in  the  radiating  circuit  to  flow  back 
into  the  oscillatory  circuit.  The  result  is  that  the  oscillations 
continue  in  the  radiating  circuit  with  a  steadily  decreasing 
amplitude..  During  this  time  the  condenser  is  again  being 
charged  ready  for  discharge  by  the  next  two  moving  teeth 
which  pass  the  two  stationary  teeth,  when  a  new  series  of 
oscillations  will  be  induced  in  the  radiating  circuit.  This 
true,  effect  is  obtained  with  discs  running  with  high  peri- 
pheral speed,  and  working  with  long  waves  and  loose  coupling, 
as  the  disc  may  then  be  arranged  to  cut  off  a  discharge  or  spark 
before  any  material  part  of  the  energy  communicated  to  the 
aerial  is  returned  to  the  oscillatory  circuit. 

In  the  Telefunken  discharger  the  extinguishing  of  the  spark 
is  effected  by  the  electromagnetic  field  in  which  the  spark 
occurs,  the  field  having  the  peculiar  property  of  forcing  the 
spark  outwards  at  a  high  velocity.  Thus  as  soon  as  the 
energy  in  the  oscillatory  circuit  is  at  a  minimum  and  the 
spark  is  weakened,  it  is  blown  out  during  its  passage  through 
the  air  space  between  the  copper  plates.  The  oscillatory 
circuit  is  therefore  broken  when  the  energy  absorbed  from  it 
by  the  radiating  circuit  has  reached  a  maximum,  and  conse- 
quently the  oscillatory  circuit  is  unable  to  reabsorb  energy 
from  the  radiating  circuit,  in  which  the  oscillations  continue 
until  the  next  condenser  discharge  occurs.  The  action  of 
these  quenched-spark  devices,  particularly  the  large  Marconi 
discs,  is  very  important,  as  by  their  use  it  is  possible  to  pro- 
duce series  or  groups  of  slightly  damped  electric  oecillal 
which  compare  very  favourably  with  the  undamped  or  per- 
sistent oscillations  produced  by  continuous-wave  systems. 

At  the  present  time  there  are  two  notable  systems  which 
produce  undamped  or  continuous  waves. 

In  theory  the  Goldsehmidt  system  approaches  very  closely 
to  the  ideal;  but  so  far  it  has  been  unfeasible  to  carry  out 
in  practice  what  appears  so  desirable  in  theory. 

The  inventor  has  not  yet  exceeded  a  frequency  of  40.000 
per  second,  which  is  a  long  way  short  of  1,000,000,  the  fre- 
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quency  required  for  the  300  metre  wave.  The  system  is  there- 
fore unsuitable  for  short  wave  lengths,  and  is  not  likely  to 
come  into  use  for  ship-to-shore  signalling. 

The  wave  length  corresponding  to  a  frequency  of  40,000  per 
second  would  be  7,500  metres,  a  wave  length  which  has 
been  frequently  used,  and  therefore  the  system  could  be 
employed  for  long-distance  signalling,  but  apparently  from 
the  negotiations  between  the  Postmaster-General  and  the 
Goldschmidt  Company  in  Germany,  the  system  has  not  yet 
proved  itself  reliable. 

If  the  arc  employed  in  the  Poulsen  system  could  be  con- 
structed of  such  a  size  that  it  could  deal  with  sufficient  energy 
for  long-distance  signalling,  and  maintained  in  a  stable  con- 
dition, then  there  seems  to  be  no  reason  why  such  a  system 
should  not  become  popular,  even  though  its  efficiency  is  very 
low.  But  the  arc  does  not  remain  steady,  and  it  would  seem 
unreasonable  to  expect  it  to  do  so. 

The  most  serious  objection  to  the  Poulsen  system  is  not, 
perhaps,  the  weakness  of  radiation,  but  the  variations  in  the 
length  of  the  waves  transmitted,  which  result  in  the  signals 
disappearing  at  the  receiving  station  owing  to  the  transmitter 
getting  out  of  tune. 

The  advantage  of  a  continuous-wave  system — if  any — must 
be  looked  for  in  better  tuning  at  the  receiving  station,  and  in 
less  loss  while  the  waves  are  travelling  over  the  space  between 
the  transmitting  and  receiving  station;  neither  of  which  ad- 
vantages has  up  to  the  present  time  been  satisfactorily 
demonstrated. 

As  the  load  on  the  Goldschmidt  and  Poulsen  generators 
must  not  be  varied  in  signalling,  as  this  would  affect  the  fre- 
quency, in  both  systems  the  generator  is  continually  under 
load,  and  the  intermittency  necessary  for  the  dots  and  dashes 
of  the  Morse  code  is  produced  by  varying  the  wave  length  in 
the  aerial  circuit  so  that  at  times  it  is  out  of  tune  with  the 
receiving  station.  In  the  damped-wave  or  spark  system,  the 
generator  supplies  energy  only  when  the  sending  key  is  pressed 
down,  and  as  the  average  spacing  time  between  signals  trans- 
mitted is  40  per  cent,  of  the  total  time,  it  will  be  seen  that 
a  saving  of  40  per  cent,  is  obtained  with  the  undamped-wave 
or  spark  system. 

The  efficiency  of  the  Marconi  disc  discharger  at  Clifden  is  in 
the  neighbourhood  of  75'  per  cent. ,  this  figure  representing  the 
proportion  of  energy  in  the  aerial  as  compared  with  the  output 
of  the  dynamo.  The  efficiency  of  the  arc  method  is  only  14 
per  cent.,  this  figure  having  been  given  by  Dr.  Poulsen  him- 
self. The  efficiency  of  the  Telefunken  system  compares  very 
favourably  with  the  Marconi  system,  and  is  said  to  be  about 
60  per  cent.  It  should  be  stated,  however,  that  it  is  doubtful 
how  far  these  efficiencies  are  applicable  for  the  purpose  of 
comparison  between  the  different  systems,  as  the.  only  satis- 
factory comparison  is  between  the  primary  energy  at  the 
transmitting  station  and  the  strength  of  the  signals  received 
at  the  receiving  station. 

Interference  from  atmospherics  is  liable  to  be  greater  in  the 
case  of  the  Poulsen  and  Goldschmidt  continuous-wave  systems 
than  in  the  case  of  a  discontinuous-wave  system,  which  may 
be  either  a  damped-wave  system  or  a  variation  of  the  Marconi 
continuous-wave  system,  wherein  the  continuous  waves  are 
cut  up  at  the  transmitting  station.  It  will  perhaps  be  of 
interest  to  state  that  in  the  Marconi  continuous-wave  system 
the  waves  are  produced  by  impulsing  the  aerial  at  frequent, 
regularly  spaced  intervals,  the  impulses  being  timed  so  as  to 
maintain  the  oscillations  in  tne  aerial.  As  the  wave  length  is 
determined  by  the  inductance  and  capacity  of  the  circuits,  and 
as  the  impulsing  is  regulated  by  a  disc  running  independently, 
and  not  affected  by  the  load,  the  transmitted  wave  length  is 
independent  of  the  load  also,  and  consequently  the  system 
lends  itself  to  the  highest  degree  of  selective  working,  in  con- 
tradistinction to  the  Goldschmidt  and  Poulsen  continuous-wave 
systems,  where  the  transmitted  wave  depends  in  the  one  case 
on  the  speed  of  the  alternator,  and  in  the  other  case  on  the 
condition  of  the  arc. 

The  Marconi  Company  have  been  working  on  a  commercial 
scale  for  several  years  between  Clifden  in  Ireland  and  Glace 
Bay  in  Canada,  a  distance  of  about  2,300  miles,  and  it  should 
be  mentioned  that  messages  can  be  sent  at  night  a  distance  of 
5,849  miles  from  Clifden  to  Buenos  Ayres.  The  Telefunken 
system,  although  largely  used,  has  not  yet  been  commercially 
employed  for  distances  of  2,000  miles;  but  experiments  are 
now  being  made  at  night  between  Nauen  and  Togo,  a  dis- 
tance of  4,000  miles.  The  Poulsen  system  has  been  tried 
between  San  Francisco  and  Honolulu,  a  distance  of  2,100 
miles,  but  no  evidence  has  been  obtained  as  to  its  practica- 
bility over  this  distance,,  and  it  is  doubtful  whether  a  stable 
arc  can  be  produced  of  sufficient  size  to  charge  an  aerial  with 
high  power.  There  appears  to  be  no  evidence  to  show  that 
the  Goldschmidt  system  has  been  used  over  long  distances, 
although  it  is  anticipated  that  long-distance  transmission  will 
be  accomplished  at  an  early  date. 

Some  particulars  are  given  of  the  Marconi  stations  in  course 
of  erection  in  connection  with  the  Imperial  wireless  chain. 
The  wav,-  lengths  of  all  stations  will  be  as  great  as  possible 
within  the  limits  of  15,000  and  50,000  feet  (consistent  with 
keeping  the  capacity,  inductance  and  size  of  the  aerials  within 
reasonable  limits)  in  order  to  ensure  reliability  of  reception  at 
all  times  of  the  day  and  night;  but  the  wave  lengths  trans- 
mitted from  any  one  station  will  be  in  all  cases  at  least  25 
per  cent,  different  from  those  transmitted  from  other  stations 
within  its  normal  range,  and  with  which  it  has  to  communi- 


cate. In  all  cases  there  will  be  a  difference,  of  5  per  cent.' 
between  the  wave  lengths  emitted  from  any  one  station  in 
order  that  each  corresponding  receiving  station  with  which 
this  station  has  to  communicate  may  be  able  to  tune  out  the 
waves  emitted  by  the  said  station  for  the  other  station  or 
stations  with  which  it  is  also  communicating.  Where  a  station 
is  required  to  communicate  in  more  than  one  direction,  a 
si  parate  transmitting  aerial  and  a  separate  receiving  aerial 
will  be  provided  for  each  direction.  The  note  of  each  station 
will  be  different  from  those  of  any  other  stations  within  its 
range,  but  the  notes  of  each  transmitting  circuit  in  any  one 
station  will  be  identical. 

The  [lower  plant  at  each  station  will  be  in  duplicate,  and 
will  include  two  water-tube  boilers,  each  capable  or  generating 
sufficient  steam  for  the  whole  requirements  of  any  one  trans- 
mitting circuit.  In  the  case  of  stations  required  to  send  in 
two  directions  three  boilers  will  be  provided;  and  in  the  case 
of  the  station  in  Egypt,  which  is  required  to  transmit  in  three 
directions  at   the  same   time,    four  boilers  will  be  provided. 

The  boilers  will  supply  steam  to  turbines  directly  coupled 
to  alternating-current  generators  which  in  turn  will  be  coupled 
to  revolving  disc  dischargers.  The  total  power,  including 
spares  and  auxiliaries  at  the  terminal  stations,  will  be  approxi- 
mately 1,300  h.f.,  and  the  power  at  the  intermediate  stations 
will  vary  from  1,900  H.i\  to  2,500  H.P.  Two  auxiliary  sets  will 
be  provided  at  every  station,  each  consisting  of  a  turbine 
coupled  to  a  direct-current  generator  for  supplying  exciting 
current  to  the  alternators  and  current  for  lighting  and  other 
auxiliary  purposes. 

The  transmitting  aerials  will  be  of  the  multiwire-directional 
type  and  will  consist  of  a  number  of  horizontal  parallel  wires 
supported  300  feet  high  by  10  masts,  each  wire  being  composed 
of  seven  strands  of  No.  19  S.W.G.  silicon  bronze  wire  and 
brought  down  at  one  end  to  the  transmitting  station.  The 
masts  will  be  of  the  sectional  steel  tubular  type,  the  aerial 
wires  passing  through  insulators  attached  to  triatics  stretched 
between  pairs  of  masts,  each  mast  being  capable  of  with- 
standing a  permanent  horizontal  strain  of  not  less  than  2  tons 
at  the  head  of  the  mast,  in  addition  to  windage  calculated  at 
the  rate  of  30  lb.  per  effective  square  foot.  The  centre  line 
through  the  horizontal  portion  of  the  aerial  will  coincide  with 
the  line  of  direction  of  the  station  with  which  it  is  desired  to 
communicate,  the  free  or  elevated  end  of  the  aerial  pointing 
directly  away  from  the  communication  station.  The  size  of 
the  aerials  in  each  case  will  depend  upon  the  length  of  wave 
emitted,  but  in  no  case  will  the  length  of  each  aerial  be  less 
than  one-twelfth  the  wave  length  that  the  aerial  is  required 
to  radiate. 

The  earth  system  will  consist  of  a  series  of  galvanised  iron 

Elates  buried  in  a  symmetrical  position  relatively  to  the  station 
ouse  and  connected  to  it  by  a  system  of  radial  conductors  of 
galvanised  iron  wire  leading  to  each  plate  from  another  set  of 
plates  buried  around  the  station  building.  This  arrangement 
will  be  supplemented  by  a  number  of  longitudinal  earth  wires 
running  parallel  to  and  below  the  horizontal  wires  of  the  aerial. 

Each  transmitting  circuit  at  each  station  will  be  provided 
with  five  transformers  and  a  condenser  consisting  of  about  500 
cells.  The.  high-frequency  transformer  for  each  circuit  (refer  to 
Fig.  1)  will  comprise  a  multistranded  primary  conductor  form- 
ing part  of  the  oscillatory  circuit,  and  a  secondary  winding  con- 
nected to  the  radiating  circuit  and  consisting  of  a  special 
solenoid  of  similar  cable  to  the  primary  winding  but  of  smaller 
size.  These  primary  and  secondary  windings  will  be  entirely 
separate  and  arranged  to  be  moved  away  from  each  other  so 
that  the  coupling  of  the  two  circuits  may  be  varied.  The  disc 
discharger  in  the  oscillatory  circuit  will  consist  of  a  studded 
wheel,  the  number  of  studs  corresponding  to  the  number  of 
the  alternator  poles,  so  that  the  condenser  can  be  discharged 
at  the  moment  of  maximum  amplitude  in  each  alternation  of 
the  current.  The  two  6ide  electrodes,  between  which  the 
moving  studs  pass,  are  of  special  construction  and  consist  of 
slowly  revolving  discs  so  as  continually  to  present  a  cool 
surface  for  the  electrical  discharge  between  them  and  the 
studs. 

The  receiving  and  operating  stations  will  be  not  L 
10  miles  distant  from"  the   transmitting  stations,   and   will  be 
provided  with  balancing  aerials  so  as  to  prevent   interfererjes 
by  the  waves  radiated  from  an  adjoining  transmitting  station. 

The  receiving  aerials  will  consist  of  one  oi  re  silicon-bronze, 

stranded  conductors  about  8,000  feet  long  and  arranged  simi- 
larly to  the  wires  of  the  transmitting  aerials.  The  operating 
room  will  be  fitted  with  Morse  hand  keys  and  Wheat 
other  automatic  transmitters  of  similar  type.  These  will  ho 
connected  by  means  of  wires  to  the  transmitting  station  which 
will  be,  operated  from  the  receiving  station. 


An  Undesirable  Bed- Warmer. — A  fire,  which  might 

have  been  accompanied  by  dipastrnns  results,  wa«  rec  ntly  caiiBefl 
in  a  curious  way  by  a  stora?e  battery  whinh  had  been  tempora'ilv 
placed  beneath  a  bed.  The  occupant  of  the  room  in  pitting  on  the 
bed  caused  the  springs  to  sag,  phort-oircuit  the  battery  terminate, 
and  fuse,  thereby  burning-  a  hole  in  the  mattress  and  petting  fire 
to  the  bedding.  The  battery  had  been  removed  from  an  auto- 
mobile and  was  beintr  stored  for  the  rest  of  the  winter  beneath  the 
bed. — EUatrieal  World. 
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BUSINESS   NOTES. 


Catalnirnes    and    Mats. — Bttnderlakd    Pobob    and 

Engineering  Co.,  Ltd.,  81,  Budge  Row,  Cannon  Street,  E.O.- 
40-page  catalogue  containing  full  descriptive  matter,  with  photo- 
graphs and  pricoB,  relating  to  electric  winches  for  ships,  shipyards, 
docks,   ko.      A   list  of  some  of   the  vessels  provided  with  these 
winches  is  given  in  a  separate  folder. 

Edison  &  Swan  Unitkd  Electric  Light  Co.,  Ltd.,  Ponder's 
End.— Six-page  illustrated  price  list  of  electric  fans,  some  new 
patterns  of  oonvprtible  table  or  braoket  fans,  ceiling,  ring,  or 
porthole  fan«,  for  the  ourrent  poas^n,  being  included. 

BBiTisn  Thomson-Houston  Co.,  Ltd.,  Rugbv  —  Price  list  No. 
2,520  contains  brief  illustrated  part!culars  and  fully  tabulated 
prioeg  of  their  motor  and  generator  pulleys. 

Adnil  Electric  Co.,  Ltd.,  Artillery  Lane,  London,  B.C.- List 
AE  61  gives  tabulated  speeds,  voltages,  prices  and  code-words  of 
small  powpr  A.c.  and  D.o.  motors  and  sewing  machine  equipments. 
List  AE(il  is  a  12-page  illustrated  pamphlet  showing  a  number 
of  fittings  for  half- watt  lamps — outside  shop  window  and  indoor 
fittings — shade-holders  for  Goliath  screw  sockets.  Goliath 
holders  with  spring-tongue  contacts,  and  semi-indirect  half-watt 
fittings.     Prices,  shipping  weights  and  dimensions  are  tabulated. 

The  London  Electric  Supply  Corporation,  Ltd.,  25a, 
Cockspur  Street,  London,  S.W.— Illustrated  list  describing  the 
"  D<*ptford "  patent  self-cleaning  water  strainer  for  condensing 
plants,  &o. 

Mr.  E.  Ingram-Hill,  26,  Stanton  Road,  Wimbledon,  S.W.— 
Pamphlet  concerning  technioal  advertising  and  his  readiness  to 
assist  firms  in  the  eleotrical  and  engineering  industry. 

The  Sloan  Electrical  Co.,  Ltd.,  Conradty  House,  12,  Golden 
Lane,  E.C. — Price  list  showing  the  "  Hofmann "  patent  rivet 
jointers,  and  "  S  L "  wire-joining  tubes  and  tools,  with  which 
sound  eleotrioal  joints  can  be  made  very  quickly,  without  "solder. 

Messrs.  Edison  Accumulators,  Ltd.,  2  and  3,  Duke  Street, 
London,  S.W. — 28-page  publication  entitled  "  All  about  Edison 
Accumulators."  Some  notes  regarding  the  invention  of  the 
battery  are  followed  by  details  of  its  construction,  advantages, 
"  the  Edison  guarantee,"  the  application  of  the  battery  for  traction 
and  non-traotion  services,  tabulated  data,  prices,  dimensions  and 
characteristics,  instructions  and  general  information.  The  list  is 
well  illustrated,  and  should  be  useful  to  those  interested  in  elec- 
tric vehicles,  ignition,  &c. 

The  Electrical  Apparatus  Co.,  Ltd.,  South  Lambeth  Road, 
London. — Folder  No.  5  gives  illustrations  and  brief  particulars  of 
starters  for  direot-current  motors  up  to  200  H.P. 

Bankruptcy  Proceedings. — William  Hexry  Pease, 

electrical  engineer,  19,  Princess  Royal  Terrace,  Scarborough,  York. 
— The  adjourned  public  examination  of  the  above  debtor  was  held 
last  week  at  the  County  Court  Hall,  Rank  Street,  Sheffield.  In 
reply  to  questions  by  the  Official  Receiver,  debtor  stated  that  he 
owed  £769  and  £4  odd  for  rent.  The  assets  were  estimated  at 
£249.  His  total  losses  during  the  past  two  years  had  been  £560. 
In  February,  1912,  and  in  August  last,  he  had  had  recourse  to 
moneylenders.  He  commenced  business  in  Scarborough  in  March 
last  because  he  thought  there  was  an  opportunity  as  there  was 
only  one  man  to  compete  against.  He  attributed  his  failure  to 
bad  health  and  looses  on  contracts.     The  case  was  concluded. 

J.  W.  Garsden  (J.  W.  Garsden  &  Co.),  electrical  engineer, 
Blackburn. — July  6th  is  fixed  for  the  hearing  of  debtor's  applica- 
tion for  discharge,  at  Blackburn  County  Court  House. 

Chas.  Blake  (Bilston  Electrical  Co.),  electrical  engineer, 
Bilston. — An  amended  notice  appears  in  the  Gazette  to  the  fol- 
lowing effect : — "  First  and  final  dividend  8s.  3d.,  payable  June  3rd, 
at  Official  Receiver's  Office,  30,  Lichfield  Street,  Wolverhampton." 

Joseph  Swainson  (J.  Swainson  &  Co.),  electrical  contractor, 
22,  Bootle  Street,  Manchester. — June  16th  is  the  last  day  for  receipt 
of  proofs  for  dividend.  Mr.  A.  Yearsley,  27,  Brazennose  Street, 
Manchester,  trustee. 

C.  H.  Kitching,  plumber  and  electrical  engineer,  Hull. — 
Application  for  debtor's  discharge  is  to  be  heard  on  July  8th. 

F.  J.  Behrens,  electrical  engineer  (trading  as  Fred.  Burns), 
Market  Street,  Barnsley. — June  17th  is  the  last  day  for  the 
receipt  of  proofs  for  dividend.  Trustee  :  Mr.  B.  S.  Briggs,  Official 
Receiver,  21,  King  Street,  Wakefield. 

Book  Notices. — "Electric  Light  Accounts  and  their 
Significance."  By  H.  M.  Edwards.  London  :  Hill  Publishing  Co., 
Ltd.     Price  8s.  4d.  net. 

"  The  Mechanical  Design  and  Construction  of  Generators."  By  R. 
Livingstone.  London  :  Electrician  Printing  and  Publishing  Co., 
Ltd.    Prioe  9s.  net. 

Messhs.  W.  &.  G.  Fotle,  of  121-123,  Charing  Cross  Road,  W.C., 
have  sent  us  a  copy  of  their  catalogue  of  technical  and  scientifio 
books,  both  new  and  second-hand,  including  a  wide  range  of  works 
on  eleotrioity  and  electrical  engineering  and  the  allied  sciences. 

Dissolutions     and    Liquidations.    —    Cambridge 

Electric  Tramways  Syndicate,  Ltd. — This  company  is  winding 
up  voluntarily  with  Mr.  A.  W.  Langbam  as  liquidator.  A  meeting 
of  creditors  is  called  for  June  13th. 

Hopkins  and  Darley,  electrical,  mechanical  and  motor 
engineers,  St.  Alban's  Road,  Watford. — MeBsrs.  J.  Hopkins  and 
L.  Darley  have  dissolved  partnership.  Mr.  L,  Darley  attends  to 
d«bts. 


Wiikwii  ,  oil   engine  maker*,    Arrnl«y,    Loedr— 

HWHI  J.  B,  Whnatley  and  A  M.  Lowcry  have  dissolvr-d  part wr 
ship.  Mr.  Wheatlcy  will  attend  to  dcbtl  and  oontlatM  th«  busi- 
ness. 

Trade  Announcements     Tiik  Davis  Ki.. 

are  giving  demonstrations  of  "  DelooUlwt  "  and  its  u«e  at  17    ' 
Street.  W.,  twice  a  day  daring  .1 

Messrs  PHJTOHETTf  ■  GOLD  J.ii>  have  ju«t  removed  to  their 
new  works  at  Dagenham  Dock,  B*MK,  to  which  address  com- 
munications suoh  as  have  hithr-rto  been  sent  to  Fcltham,  should  in 
future  be  sent.  The  new  works  have  facilities  for  a  greaMy 
increased  output,  and  have  better  access  to  rail  and  river.  The 
address  of  the  London  office,  58,  Victoria  Street  S.W.,  remains 
unchanged. 

Mr.  Fred.  S.  Lke  has  recently  commenced  business  in  el«-.-»ri<; 
supplies  on  his  own  account  at  418,  George  Street,  Sydney,  N.S.W., 
and  he  inviteB  manufacturers  and  agents  to  send  him  information 
respecting  electrical  apparatus,  particularly  accessories.  Mr.  Lee 
was  for  seven  years  with  Messrs.  Lawrence  k  Hanson  ;  for 
4i  years  with  Messrs.  Noycs  Bros.,  as  manager  of  their  electrical 
supplies  department ;  and  was  manager  of  the  G.E.C.,  South 
Australian  branch. 

The  British  Insulated  and  Helsby  Cables,  Ltd  ,  are  about 
to  build  new  offices  at  their  Helsby  works. 

The  telephone  number  of  the  Record  Electrical  Co  ,  Ltd., 
of  Caxton  House,  has  been  changed  to  "Victoria  6700"  (two 
lines). 


LIGHTING  and  POWER  NOTES. 


Atherton. — Proposed  Loan. — The  U.D.C.  has  decided 

to  apply  to  the  L.G.B.  for  sanction  to  borrow  the  following  sums 
to  meet  the  cost  of  supplying  electricity  to  Laburnum  Mills  : — 
£900  for  transformers,  £250  for  switchgear,  and  £1  850  for  mains. 

Barnstaple. — Year's  Working. — The  gross  profit  for 

the  past  year  of  the  Corporation  electricity  department  amounted 
to  £2,201,  a  decrease  of  £136  on  the  previous  year,  which  is  more 
than  accounted  for  by  the  increased  price  of  coal.  Net  sales 
yielded  £5,222,  an  increase  of  £414,  and  there  is  a  net  surplus  of 
£104. 

Belfast. — Expert  Advice. — The  Tramways  and  Elec- 
tricity Committee  has  approved  of  a  recommendation  that  the 
services  of  Mr.  J.  F.  C.  Snell  and  Mr.  W.  J.  Pratten  (Belfast)  be 
obtained  to  report  on  the  present  condition  of  the  plant  at  the 
generating  station,  and  the  future  development  of  the  electricity 
undertaking. 

Bexley.— The  U.D.C.  has  informed  the  Foots  Cray  E.S. 
Co.  that,  subject  to  the  necessary  loans  being  sanctioned  by  the 
L.G.B. ,  and  to  the  agreement  being  determinable  by  either  side  at 
the  end  of  7  or  14  years  by  two  years'  notice,  the  Council  will 
supply  electricity  to  the  company  at  an  average  price  of  l'45d.  per 
unit. 

Blackbnrn. — Annual  Accounts. — "We  have  received 

from  Mr.  Wheelwright,  the  borough  electrical  engineer,  a  copy  of 
the  year's  accounts  of  the  electricity  undertaking.  The  income 
for  the  year  was  £48,400,  the  gross  profit  £24,217,  and  the  surplus 
£5,037,  as  against  £5,545  in  1912-13.  Some  7,200,000  units  were 
sold,  including  3,800,000  for  power,  motors  of  6,000  b.h.p.  being 
connected  to  the  mains.  In  view  of  the  demand  for  energy  from 
adjoining  areas  and  for  local  industries,  it  is  pointed  out  that  the 
site  of  the  proposed  new  power  station  will  require  to  be  settled  in 
the  near  future.  The  report  contains  a  series  of  excellent  charts 
showing  the  ordinary  and  power  load  curves,  the  latter  being  for 
the  three-phase  mill  supply. 

Extension  of  Supply. — The  Electricity  Committee  has  decided 
to  extend  the  supply  of  eleotricity  to  the  Mill  Hill  district 

Blackpool. — Electric  Cooking. — All  the  cooking  at 

the  new  dining  and  tea  room  of  the  Blackpool  Tower  Co.  is  to  be 
done  by  electricity,  the  equipment  having  been  supplied  by  Messrs. 
Jackson,  Ltd.,  of  London. 

Blean  (Rent.).— Overhead  "Wires.— The  R.D.C.  has 

decided  to  refuse  consent  to  the  erection  by  the  Whitstable  E.L.  Co. 
of  poles  for  overhead  wires  in  the  Council's  area  for  the  supply  of 
electricity,  on  the  ground  that  the  poles  would  be  unsightly  and 
dangerous  to  traffic 

Brighton. — E.L.    in   Workmen's     Dwellings. — The 

Health  Committee  has  decided  to  install  EL.  in  12  more  houses  in 
Tillstone  Street ;  the  electrical  engineer  has  reported  that  the  scheme 
so  far  has  given  every  satisfaction,  and  the  cost  to  the  tenants  works 
out  at  6d.  per  week  per  house. 

Workhouse  Lighting.— The  B.  of  G.  has  decided  to  have  the 
E.L.  installed  in  the  North  Ward  of  the  workhouse,  at  a  cost  of 
£42  for  materials,  the  work  to  be  carried  out  under  the  supervision 
of  the  master. 

Bnrnham    (Somerset).  — Street    Lighting.— The 

U.D.C.  has  accepted  a  scheme  for  improved  public  lighting  by 
electricity, 
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Cannock     (Staffs.). — Workhouse     Lighting. — The 

B.  of  G.  has  appointed  a  Sub-Committee  to  consider  the  question 
of  lighting  the  workhouse  premises  and  offices  with  electricity. 

Colne. — Proposed  New  Plant. — The  Electrical  Com- 
mittee has  further  considered  the  report  submitted  by  the  elec- 
trical engineer  upon  the  proposed  installation  of  new  generating 
plant,  and  has  recommended  that  Mr.  S  J.  Watson,  electrical 
engineer,  of  Bury,  be  consulted  upon  the  scheme. 

Colwyn  Bay.— The  Council  has  retained  Mr.  E.  M. 
Lacey  to  advise  regarding  the  proposed  new  electricity  works. 

Continental  Notes. —  Germany.  —  Messrs.  Brown, 
Boverie  &  Co.  have  on  order  a  40  000-H.r.,  1 0,000-1  l.OOOvolt, 
60-cycle  turbo-generator,  which,  wiih  condenser,  will  weigh 
385  tons,  and  is  to  be  installed  in  the  public  generating  station  at 
Elverlingsee,  near  Hagen. 

An  electrical  exhibition  is  to  be  held  in  Frankfort-on-Main  in 
August  and  September.  The  hall  has  an  area  of  over  10,000 
sq.  metres,  and  is  likely  to  be  well  filled.  It  will  be  remembered 
that  the  1891  Frankfort  Exhibition  played  an  important  role  in  the 
history  of  electrical  transmission. 

The  Westfalen  Elektricitatswerk  has  deoided  to  expend  £300,000 
in  the  construction  of  a  generating  station  at  Stoekum,  for  the 
supply  of  the  towns  and  villages  throughout  Miinsterland,  in 
Westphalia. 

The  District  Council  of  Miiasterberg  has  resolved  to  construct 
departmen tally,  on  communal  ground,  a  large  generation  station  for 
the  supply  of  14  districts  in  the  north  and  west  portions  of  the 
Government  district  of  Oppeln.  The  establishment  will  be,  it  is 
stated,  the  largest  of  its  kind  in  Prussia,  and  will  work  in  con- 
junction with  an  existing  station. 

Italy. — La  Societa  Imprese  Idrauliche  ed  Electtrichi  del  Tirso 
has  just  been  formed  in  Leghorn  with  a  capital  of  £140,000,  to 
utilise  the  waters  of  the  River  Tirso,  on  the  Island  of  Sardinia,  in 
the  generation  of  electricity.  It  is  stated  that  20,000  h.p.  is 
available. 

Russia. — The  Council  of  Ministers  has  authorised  the  town  of 
Nijoi-Xovgorod  to  raise  a  loan  of  about  £124  000  for  the  installa- 
tion of  electric  light  in  the  town.  The  loan  is  subject  to  the  usual 
proviso  that  all  orders  for  material  and  equipment  must  be  given 
to  Russian  firms,  unless  special  authority  to  purchase  outside  Russia 
is  obtained  from  the  Ministers  of  the  Interior  and  of  Commerce. — 
Board  of  Trade  Journal. 

The  Technical  Committee  appointed  by  the  Senate  to  consider 
the  question  of  the  exploitation  of  the  waterfalls  on  the  Vuoksa, 
in  Finland,  has  expressed  itself  contrary  to  the  grant  of  the  con- 
cession to  the  St.  Petersburg  Electricity  Transmission  Co.  for  the 
construction,  near  the  village  of  Kermanpochiya,  of  a  power  station 
of  360.000  h.p.,  connected  by  a  canal  with  the  Saimensk  Lake,  for 
the  supply  of  electricity  to  St.  Petersburg  and  district. 

Ih?  Russian  Minister  of  Traffic  has  completed  the  preliminaries 
for  a  Draft  Bill  for  the  utilisation  of  Russia's  water  resources. 
The  following  definitions  and  considerations  form  the  basis  of  the 
Bill  : — The  right  to  utilise  the  available  water  resources  belongs 
exclusively  to  the  State,  which  can  either  develop  them  itself  or 
grant  concessions  for  their  utilisation.  Such  a  concession  can  never 
be  apportioned  for  all  time  as  a  private  possession,  but  must  be 
restricted  to  specified  periods,  whereby  it  may  be  possible  to  con- 
trol both  the  terms  under  which  the  utilisation  of  the  wafer 
resources  will  be  accorded  to  private  individuals,  and  also  their 
object.  The  State's  right  of  inspection  is  specifically  laid  down  In 
the  Draft  Bill. 

According  to  the  Financier,  the  St.  Petersburg  T.C.  on  May  4th 
considered  the  report  of  the  committee  chosen  to  examine  the 
question  of  the  purchase  by  the  Council  of  the  lighting  concerns 
within  its  area,  in  connection  with  the  electric  lighting  of  the 
capital.  The  conclusions  of  the  committee  were  that  the  operations 
of  the  lighting  companies  were  far  from  satisfactory,  and  were 
unprofitable  to  the  citizens ;  that  to  improve  and  cheapen  the 
electric  light  it  was  necessary  for  the  town  to  have  the  lighting  in 
its  own  hands,  to  construct  its  own  electric  generating  station, 
and  to  extend  the  mains  along  all  the  streets  or  purchase 
the  electric  concerns  now  in  existence.  According  to  the  agree- 
ment, the  town  has  the  right  to  take  them  over  in  1917,  and  this 
would  be  necessary,  even  if  for  a  time  an  annual  payment  were 
made  exceeding  the  net  profits  received  by  the  town,  considering 
that  the  chief  object  of  the  proposal,  as  far  as  the  town  is 
concerned,  consists  in  suiting  the  convenience  of  the  inhabitants 
as  far  as  possible,  and  not  altogether  in  extracting  profits.  The 
committee  advises  the  Duma  to  ascertain  the  revenues  of  the  con- 
cerns in  order  to  fix  the  redemption  sum.  The  Council  did  not 
immediately  accept  the  suggestions  of  thecommittre,  but  appointed 
another  committee  to  farther  elucidate  the  situation,  and  has 
allocated  10.000  roubles  for  its  use  in  the  inquiry. 

Holland. — An  electric  pupply  station  is  to  established  at 
Croningen  to  supply  current  to  the  province  of  Groningen,  the 
northern  part  of  Drenthe  and  part  of  Friesland.  In  order  to 
advertise  the  scheme,  an  exhibition  showing  the  applications  of 
electricity  to  farming  and  dairying  is  to  be  held  in  August. — La 
Oatrtte  de   Ifolhinde., 

Cronipton. — L.G.B.  IkquiRY. — An  unopposed  inquiry  was 
held  on  May  28th  into  the  application  of  the  U.D.C.  for  a  loan  of 
£4,012  for  a  refuse  destructor  and  steam  disinfector. 

Derby. — Proposed  Loan. — The  T.C.  has  applied  to  the 

L.G.B.  for  a  loan  of  £12,5.00,  including  £6,000  for  mains,  £600 
for  services,  £',000  for  motors,  £ 300  for  transformers  and  switch- 
gear,  £350  for  ash  elevator  and  bunker,  and  £30O  for  a  motor 
vehicle. 


Dudley.— The  B.  of  G.  has  retained  Mr.  E.  M.  Lacey  to 
report  on  the  electric  lighting  and  heating  of  the  infirmary,  and  to 
prepare  a  scheme. 

Durham    County. — Proposed    Overhead  Wires. — 

The  County  of  Durham'EPS  Co.  has  applied  to  the  B.  of  T.  for 
consent  to  erect  a  20  000-volt  overhead  line  from  the  sub-station 
at  Hvlton  to  Southwick,  through  the  areas  of  the  Sunderland 
R.D.C.  and  the  Southwick  U.D.C,  both  of  which  have  consented. 

EnsinirtoTi  (Co.  Durham). — Workhouse  Lighting. — 

The  B.  of  G.  has  decided  to  install  electric  light  at  the  Workhouse 
and  Poor  Law  Offices. 

Gillinffbam  (Rent). — Price  Reduction. — As  a  tem- 
porary measure,  until  a  revised  list  of  charges  is  adopted,  the  T.C. 
has  deoided  to  reduce  the  price  of  eleotricity  for  domestic  purposes 
other  than  lighting  from  Id.  to  3d.  per  unit. 

Glasgow. — New   Power   Station. — The    erection    of 

the  generating  station  at  D  ilmarnock.  which  will  in  time  supply 
the  whole  city,  the  present  stations  acting  as  auxiliaries,  has  been 
commenced.  The  work  will  be  carried  through  in  two  sections, 
the  cost  of  which  will  be  £250,000  each. 

Grimsby. — Annual  Report. — The  net  profit  of   the 

Corporation  electricity  department  for  the  past  year  amounted  to 
£4.061,  compared  with  £3,147  in  the  previous  year.  The  total 
income  was  £24,016,  against  £21,230,  and  the  working  expenses 
totalled  £12,896,  against  £11,441.  After  meeting  various  expendi- 
ture of  a  capital  nature  on  plant,  amounting  to  some  £3  500,  £500 
was  allocated  to  rate  relief.  Of  the  increased  revenue  £2,144  was 
from  private  consumers,  which,  the  engineer  states,  is  due  to  can- 
vassing, as  the  price  of  current  has  not  been  reduced  for  three 
years. 

Lancaster. — Year's  Working. — The  income  of   the 

Corporation  electricity  department  for  the  past  year  was  £9,185, 
against  £9,217  in  the  previous  year,  and  the  total  expenditure  was 
reduced  by  £42.  There  was  an  increase  of  12714  units  sold  for 
lighting,  and  38,522  for  power.  The  net  profit  was  £349,  against 
£339. 

London. — Bethnal    Green. — At    a    meeting  of    the 

B.C  ,  last  week,  the  Electricity  Committee  reported  the  receipt  of  a 
letter  from  the  Association  of  Consulting  Engineers,  concerning 
the  proposal  of  the  B  C.  to  advertise  for  an  engineer  for  its  elec- 
tricity scheme,  and  statiDg  that  it  was  against  the  rules  of  the 
Association  for  members  to  reply  to  advertisements.  In  the  cir- 
cumstances, the  Committee  again  recommended  that  Mr.  J.  F.  C. 
Snell  be  appointed,  at  a  fee  of  £5  per  cent.  An  amendment  that 
the  fee  be  fixed  at  £953  was  defeated.  A  letter  was  then  read 
from  Mr.  Snell,  in  which  he  stated  that,  after  the  proceedings  at 
the  previous  meeting,  he  declined  to  act  in  any  way  in  the  matter. 
In  his  opinion,  the  Council's  arrangements  as  to  the  appointment 
of  an  engineer  to  carry  out  the  scheme  would  lead  to  difficulties, 
and  possibly  increased  expenditure,  and  he  declined  to  accept  any 
responsibility  for  the  scheme  or  estimates  which  he  had  prepared 
if  the  work  was  carried  out  by  an  unqualified  man.  The  letter 
was  referred  to  the  Electricity  Committee. 

Hammersmith. — The  Electricity  Committee  has  recommended 
the  B  C.  to  supplement  the  main  in  Goldhawk  Road,  at  a  cost  of 
£1,153. 

Manchester. —  Year's     "Working.  —  For    the    past 

financial  year  the  Corporation  electricity  department  earned  a 
revenue  of  £513,  589  ;  working  expenditure  absorbed  £276,484  ; 
interest,  £66,992;  debt  redemption,  £111.764  ;  and  £22.343  was 
transferred  to  renewals.  The  net  surplus  was  £36,006,  and  of  this 
£28.705  was  devoted  to  rate  aid.  The  sales  of  energy  during  the 
year  totalled  118  million  units. 

Monmouth, — L.G.B.  Inquiry. — An  inquiry  hag  been 
held  into  the  application  of  the  T.C.  fir  sanction  to  borrow  £1,800 
for  electricity  mains,  Arc.,  which  broke  down  in  December  last. 
New  cables  have  been  laid,  and  the  application  was  to  cover  the 
expenditure  incurred. 

I'adiham. — The  Burnley  T.C.  has  asked  the  Council  if, 

in  the  event  of  Burnley  acceding  to  its  request  to  extend  its  tram- 
ways into  the  town,  it  will  take  a  supply  of  electricity  for  lighting 
purposes  from  the  Burnley  T.C. 

Perth. — Station  Lighting. — The  Joint  Station  Com- 
mittee having  experimented  with  gas  in  all  forms,  including  high 
pressure,  has  decided  to  install  electric  lighting  throughout  the 
station,  including  the  signals.  It  is  also  proposed  to  introduce 
EL.  in  the  post  office  building3  in  High  Street. 

Rawtenstall. —  Loan    Sanction.  —  The    L.G.B.    has 

sanctioned  the  borrowing  by  the  T.C.  of  £9.900,  for  extensions  at 
the  electricity  works,  and  £1,000  for  street  lighting. 

Reiffate. — Electricity  in  Road  Making. — The  T.C. 

has  offered  to  supply  electrioity  for  power  to  the  Surrey  C.C.,  to 
be  utilised  at  a  local  depot  for  making  bituminous  surfaces  for 
roads,  at  1 3d.  per  unit  on  the  minimum  consumption  of  30,000 
units  per  annum  for  three  years. 

Southborough.  —  Proposed    Bulk    Supply.  —  The 

U.D.C.  has  appointed  a  Committee  to  discuss  with  the  Lighting 
Committee  of  the  Tunbridge  Wells  T.C.  the  question  of  the  supply 
of  electricity  in  bulk,  and  is  communicating  with  the  Tonbridge 
U.D.C.  on  the  same  matter. 


Vol.  74.     No.  1,906,  .Tttnf:  5,   19]  I.  | 


nil-;    i;u;rn;i<  \h    i;i: 


St  airbridge. — Proposed    Nf.w    Statiov. — The    Joint 

Tramways  and  E'ootriclty  Biard  has  decided  to  apply  for  powers 
to  erect  and  equip  a  new  generating  station. 

Stockton    Heath.   -PBOPOBED   E.L. — The  Warrington 

T.O.  has  intimatoil  that,  in  tho  event  of  powers  biung  obtained,  it 
is  prepared  to  supply  electrioity  in  Stockton  ir.mth  for  Hunting 
pnrpouos  upon  similar  terms  to  those  in  force  in  Warrington,  and 
the  P.O.  has  decided  to  support  any  application  for  powers  by 
the  T.O. 

Sunderland. — Anni-ai,   Repobt. — The  report  of  Mr. 

Blackman,  the  borough  electrical  engineer,  for  the  year  ended 
March  8 1st,  1914,  shows  that  the  total  sales  amounted  to 
14,870,527  units,  including  9,727,814  for  power,  1,839,420  for 
lighting  and  heating,  S 1  f»,7S7  for  small  motors,  082,257  for 
public  lighting,  and  1,804,219  for  traction.  The  works  cost 
per  unit  was  "37d.,  a  reduotion  of  "03d.  on  the  previous  year,  and 
the  total  cost  '97d.  per  unit,  a  reduction  of  'Id.  The  total  income 
was  £7:1.51 8,  and  the  expenditure  £80,221  ;  £10,739  was  paid  for 
interest  on  loans,  £  1 5,800  for  the  repayment  of  loans,  and  £9,01 1 
has  been  carried  to  the  renewals  fund.  The  maximum  load  was 
0,700  kw.,  and  the  load  faotor  25  per  cent.  Capital  expenditure 
now  approximates  £40  per  KW. 

Swinton  (Lanes.). — All  the  machinery  in  the  new 
works  which  are  being  built  by  Messrs.  Gerrard  &  Sons,  builders, 
is  to  be  electrically  driven. 

Swinton  (Yorks.). — Last  week  a  mishap  occurred  at  the 
works  of  Messrs.  Ilattersley,  stove  grate  makers,  of  Swinton, 
involving  a  stoppage  of  the  plant  which  was  driven  by  steam 
power,  and  work  was  suspended.  The  firm,  however,  arranged 
with  the  Mexboro'  and  Swinton  Tramways  Co.  to  connect  the 
works  with  the  tramway  system  and  install  a  large  electric  motor, 
and  work  was  resumed  after  only  one  or  two  days'  stoppage. 

Todmorden. — Proposed  Loan. — The  Electricity  Com- 
mittee has  decided  to  apply  to  the  L.G-.B.  for  sanction  to  the 
borrowing  of  £1,000  for  mains,  and  £200  for  meterp. 

Torpoint. — E.L.   Scheme  Abandoned. — A  poll  of  the 

ratepayers  on  the  question  of  using  electricity  or  gas  for  street 
lighting  resulted  in  a  majority  of  55  for  electric  lighting.  The  Council 
had  sealed  an  agreement  with  an  E.L.  Co.  which  was  being  pro- 
moted, but  as  sufficient  support  was  not  forthcoming,  the  company 
last  week  decided  not  to  proceed  to  allotment. 

West      Bromwieh. — Year's    "Working. — The     total 

income  of  the  Corporation  electricity  undertaking  for  the  past 
year  was  £18,313,  an  increase  of  £050  compared  with  the  previous 
year.  The  total  expenditure  was  £12,518,  an  increase  of  £298. 
The  net  profit  was  £29. 

Worcester. — Year's  Working. — The  income  of   the 

Corporation  electricity  department  for  the  past  year  amounted  to 
£21,523,  compared  with  £19,418  in  the  previous  year.  The  gross 
profit  was  £10,879.  After  paying  £3,040  for  interest,  and  £0,777 
for  reduction  of  capital,  there  was  a  net  profit  of  £403,  which  has 
been  appropriated  for  further  improvements  in  connection  with  the 
undertaking,  the  total  cost  of  which  was  £908,  and  there  was 
therefore  a  deficiency  of  £535  on  the  year's  working.  Altogether 
432,745  additional  units  were  sold,  including  33,289  for  lighting, 
and  388,811  for  power  and  heating.  The  total  costs  per  unit  was 
"930d.,  compared  with  '941d.  for  the  previous  year. 


TRAMWAY  and  RAILWAY  NOTES, 

Accrington. — Workmen's    Fares.  —  The   Tramways 

Committee  has  decided  to  issue  double  workmen's  tickets,  which 
enable  passengers  to  travel  to  and  from  work  twice,  at  a  charge  of 
2d.    Bundles  of  Id.  tickets  are  to  be  issued  at  seven  for  Gd. 

Argentina. — Subway  Projects. — Two  directors  of  the 

Lacroze  Tramways  Co,  Drs.  Miguel  and  Teofilo  Lacroze,  left  on 
April  10th  on  a  visit  to  Europe  and  America  to  study  the  under- 
ground railways  and  electric  tramways  systems,  in  connection 
with  the  proposals  of  the  Lacroze  Co.  to  extend  its  system.  A 
short  stay  will  be  made  in  London,  in  order  to  study  the  financial 
side  of  the  subject,  and  a  visit  will  be  paid  to  the  Panama 
Exposition,  at  San  Francisco,  where  the  exhibits  will  represent 
the  last  word  in  tramway  construction.  The  directors  will  return 
to  Buenos  Ayres  towards  the  end  of  1915,  when  the  extensions  will 
be  commenced. — Financial  News. 

The  Government  has  ordered  civil  proceedings  to  be  instituted 
against  the  Port  and  City  of  Buenos  Ayres  Tramways  Co.  for  the 
recovery  of  $232,749  m/a.,  whioh  is  claimed  for  paving  dues. — 
Review  of  the  River  Plate. 

Asiatic  Tmkey. — La  Societe  des  Tramways  de  Smyrne 
has  secured  a  concession  for  the  supply  of  electricity  in  the  town 
of  Smyrna,  and  has  also  obtained  sanction  to  convert  its  tramways 
to  electric  traction. 

Bingley.— Tramway  Extension. — The  D.C.  has  de- 
cided to  apply  to  the  B.  of  T.  for  powers  to  borrow  £10,000  for  the 
completion  of  the  tramway  extension  from  Nab  Wood  to  Bingley, 
on  whioh  £20,000  has  already  been  spent. 


Burnley.-  Errranoi  b. — The  T.O.    i*  to 

neek  pTWfrH  for  several  Irmrrmv  CTtgufaHU,  Including  a  link  with 
the  Uuwtenstall  Corporation  tramway  at  LoTOOlODffri.  a  di*>ane»  Ox 
nearly   8   milfli,  and   until    tin  '     .    I  M  tTOllfT  Of 

motor-'bus  service,  will  be  |iut%ll*d.  A  report  II  to  ht  obtained  on 
advisability  of  running  motor-'bu*M  generally  throughout  th« 
borough. 

Canada. — Nova  Scotia. — A  Rill  has  been  introdnoed 

to  incorporate  the  Nova   Scotia  Tramways    and  Th«i 

directors  are  largely  tho   same  as  those   of    the  Halifax  Electric 
Tramway  Co.    The  capital   is   to   be   10,000,000,  with  pow> 
increase   it  to  910,000,000,  and  there  is  to  be  an   authorised   bond 
issue  of  $9,000  000.     The  measure  authorises  the  new  company  to 
purchase  the  Halifax  Electric  Tramway  Co. 

Colne. — The  T.C.  has  approved  a  scheme  for  the 
repainting  and  rebuilding  of  the  whole  of  its  tramway  cars,  at  a 
cost  of  £2,411. 

Continental  !Votes. — 0  EBHAHY. — The  trials  of  multiple- 
unit  trains  on  the  Silesian  mountain  railways  have  proved  very 
satisfactory,  and  the  service  is  to  be  extended  to  Fellshammer,  and 
shortly  to  the  Austrian  frontier,  at  Halbstadt.  a  total  distance  of 
36  km.  The  full  electrical  service  will  be  put  into  operation  before 
the  end  of  the  year,  and  the  working  of  through  trains  by  loco- 
motives will  commence  during  this  summer.  To  the  existing 
motor-generator  station  at  Nieder  Salzbrnnn  will  be  added  others 
at  Ruhbank,  Hirschberg  and  Lauban.  The  power  station  is  in 
Mittelsteine. 

A  light  electric  railway  from  Neunkirchen  (near  Saarbriioken) 
to  Spiesen  and  Elversberg  is  to  be  commenced  forthwith,  and  com- 
pleted before  the  winter. 

Italy. — A  company  has  been  formed  at  Bologna,  under  the  style 
of  the  Soeieta  Anonima  Elletrovie  Emiliane,  with  a  capital  of 
1,500,000  lire,  for  taking  over  and  working  concessions  for  electric 
railways  and  tramways. 

Terms  have  been  agreed  upon  between  the  Government  and  the 
Subooncessionary  Co.  constructing  the  Ambertide  -  Todi  -  Terni 
railway  and  the  branch  to  Ponte  S.  Giovanni  Perugia  for  the  con- 
version of  the  system  to  electric  traction.  Instead  of  a  subsidy  of 
■7,500  lire  per  km.  for  70  years,  the  Government  is  to  pay  10.000 
lire  for  50  years,  and  to  accept  15,  instead  of  20  per  cent,  of  the 
profits.  These  modifications  are  induced  by  the  special  importance 
of  the  proj°cted  lines,  and  the  advantages  accruing  to  the  public 
from  their  electrification. 

La  Soeieta  Filovie  di  Cuneo  has  secured  a  conceFsion  for  the  con- 
struction of  a  narrow-gauge  electric  railway,  about  nine  miles  long, 
between  Cuneo,  Peveragno  and  Chiusa. 

Coventry. — Annual  Accounts. — The  accounts  of  the 

T.C.  tramways  department  for  the  year  ended  March  31st,  1914, 
show  that  the  total  revenue  was  £43,484,  against  £39,153  for  the 
previous  year.  The  car-mileage  run  was  1,125.705,  against  994,207. 
Working  experts  amounted  to  £29,110,  against  £24.118.  The  net 
profit  was  £090,  which  has  been  carried  forward.  The  total 
receipts  per  car-mile  were  9'271d.,  as  compared  with  9*451d.  in  the 
previous  year.  Six  motor-omnibuses  have  been  introduced  to  pro- 
vide transit  facilities  to  those  districts  not  served  by  tramways. 

Glasgow. — Year's  Working. — The   working    of    the 

Corporation  tramways  department  for  the  year  ending  May  31st, 
1914,  resulted  in  a  total  revenue  of  £1,078,091,  an  increase  of 
£71,038  on  the  previous  year.  The  car-miles  run  were  24,403,482, 
an  increase  of  1,008  474,  and  the  passengers  carried  numbered 
330,054,024,  an  increase  of  25,174,538.  Traffio  receipts  per  car- 
mile  worked  out  at  10'009d.,  an  increase  of  '24od.,  and  receipts  per 
passenger  at  ,709d.,  a  decrease  of  -007d.  ;  211  million  passengers 
were  carried  at  id.  fares. 

Huddersfield. — Extensions  Approved.  —  The  Cor- 
poration's tramway  extension  from  Elland  to  West  Vale  was 
inspected  and  improved  by  Col.  Druitt,  B.  of  T.  Inspector,  on 
Friday  last. 

Hall. — Year's  Working. — The  net  revenue    of   the 

Corporation  tramways  department  for  the  past  financial  year  was 
£33,571,  and  the  net  profit  £14.520.  an  increase  of  £1,091. 
The  passengers  carried  numbered  45,079,094.  The  traffic  revenue 
was  £105,893,  and  the  working  expenses  £117,795.  The  reserve 
fund  now  stands  at  £130,304. 

Keiffhley. — Year's  Working. — During  the  year  ended 
March  31stla*st,  the  tramways  carried  3,000,218  passengers,  and  the 
cars  ran  241,017  miles  ;  the  motor-' buses  carried  402,158  passengers 
and  ran  04,742  miles,  and  railless  traction  vehicles  carried  98.264 
passengers  and  ran  17.114  miles.  There  was  a  surplus  of  £450  on 
the  tramways  and  £284  on  the  railless  traction,  and  these  amounts 
were  transferred  towards  meeting  a  deficiency  of  £964  on  the 
motor-omnibus  account.  The  T.C.  hopes  that  the  railless  traction 
systems  to  Oskworth  and  Eastburn  will  be  ready  in  a  month  or 
two,  and  the  Tramways  Committee  apparently  wishes  to  get  rid  of 
the  motor-'buses  altogether  ;  one  speaker  said  they  had  cost  the 
town  upwards  of  £10,000.  * 

Lancaster. — Year's  Working. — The  traffic  revenue  of 

the  Corporation  tramways  department  for  the  past  year  was 
£5,779,  against  £6,437  in  the  previous  year.  The  net  deficit,  after 
paying  interest  and  redemption,  was  £1,928,  against  £2.254. 
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London. — Electric  Vehicles. — "We  are  informed  that 

there  were  13  electric  vehicles  in  the  commercial  motor  parade  on 
Mondav  last.     All  of  these  were  fitted  with  Edison  batteries. 

L.C.O. — The  Tramways  Conciliation  Board  has  issued  its  award 
in  connection  with  the  demands  of  the  employe's  of  the  tramways 
department  of  the  L.C.C.  The  hours  of  labour  of  the  men  on  shift 
duty  at  the  generating  station  are  to  be  reduced  to  52  per  week  ae  from 
.Tune  1st.  1!114.  and  concessions  have  been  granted  to  the  permanent 
way  staff.  The  cost  of  the  award  to  the  Council  is  estimated  at 
£5,600  per  annum,  and  no  further  applications  for  increased  pay 
are  to  be  considered  for  two  years. 

Stainland.— Proposed  Tramway   Extensions. — The 

U.D.C.  has  decided  to  ask  the  Huddersfield  T.C.  to  extend  its 
tramway  system  from  West  Vale  to  Stainland,  thus  making  a 
ciroular  route. 

Stalybridire. — The  Id.  minimum  fares  on  the  tramways 
of  the  Joint  Board  have  so  far  resulted  in  inoreased  receipts  but 
fewer  passengers,  compared  with  the  figures  for  last  year.  The 
receipts  daring  the  eight  weeks  since  the  system  was  adopted  in- 
creased by  £313,  while  the  decrease  in  the  number  of  passengers 
was  70,849. 

Sunderland. — Annual  Report. — The  total  revenue  of 

the  Corporation  tramways  department  for  the  year  ended  March 
31st  last  was  £75,226,  as  against  £68,507  in  1913.  The  passengers 
carried  numbered  18,475,671,  as  against  16,972,537.  The  working 
expenses  were  £42,661,  or  6'805d.  per  car-mile,  as  compared  with 
6'334d.  in  the  previous  year.  The  net  revenue  was  £32.565,  of 
which  £6,837  is  absorbed  by  interest  on  capital,  and  £9,948  by  re- 
payment of  loans;  £9,718  has  been  placed  to  the  renewals  fund 
and  £5,000  in  aid  of  the  rates.  The  reserve  and  renewal  fund 
now  stands  at  £39,508.  Daring  the  year  500  rail  joints  W9re  cut 
and  inserts  electrically  welded  by  the  Tudor  Co.,  and  250  joints 
were  dealt  with  by  oxy-acetylene  welding. 

West  Bromwich. — The  General  Purposes  Committee 
of  the  T.C.  has  considered  the  question  of  transit  between  the 
centre  of  the  town  and  the  outlying  districts,  and  has  now  issued 
a  report  advocating  the  introduction  of  motor-'bus  services.  The 
principal  reason  which  induced  the  Committee  to  come  to  this 
decision  was  that  the  capital  cost  of  four  motor-omnibuses  and 
garage  would  be  about  £4,000,  as  compared  with  £10,514  for 
trolley  vehicles.  It  iB  estimated  that  there  will  be  a  deficiency  on 
the  undertaking  of  £640  per  annum,  to  be  met  out  of  the  borough 
fund.  ^ 

Year's  Working. — The  net  profit  on  the  past  year  on  the 
Corporation  tramway  undertaking  was  £261,  which  has  been 
carried  forward. 


TELEGRAPH  and  TELEPHONE  NOTES. 


China. — It  is  announced  from  Peking  that  preparations 
have  been  started  for  the  establishment  of  four  wireless  telegraph 
stations  in  China,  at  Peking,  Hinkow,  Shanghai,  and  Chefoo.  It  is 
also  reported  to  be  the  intention  to  establish  similar  stations  at 
Canton  and  Chengtu. 

German  Traits- itlantio  Wireless  Telegraphy.— The 

Compagnie  Universelle  de  Telographie  et  Telephonie  sans  Fil,  of 
Paris,  whose  shares  are  held  mostly  by  the  English  Marconi  Co., 
has  acquired  the  foreien  (extra  German)  Goldschmidt  patents 
from  the  Ilachfrequenztnaschinen-A.G.,  together  with  an  option 
on  the  Eilvese  station  near  Hanover.  It  also  bought  the 
Tuckerton  station  in  America,  which  was  built  to  communicate 
with  Eilvese.  The  German  TelefuDken  C'j.  has  now  bought  from 
the  above  French  company  the  option  on  the  Eilvese  plant  in  order 
to  secure  an  influence  on  the  trans- Atlantic  communication  with 
TuckertoD.  If  this  option  is  exercised  the  Telefunken  Co.  and  the 
II  )chfrequenztnaschinen-A.(r.  Co.  will  form  a  joint  operating  con- 
cern, but  it  is  not  yet  decided  which  system  will  be  adopted  for 
working. 

Portsmouth. — The  transfer  of  the  Corporation  telephone 

system  to  the  Post  Office,  comprising  10  exchanges  and  2,000 
subscribers,  has  been  completed,  the  price  paid  being  £30,000. 

Sooth  Africa. — Attention  has  been  called  in  the  Union 

Parliament  to  the  grievances  of  telegraph  servants,  the  grounds 
for  dissatisfaction  being  questions  of  salary,  promotion,  leave,  &c, 
bat  principally  thetroub'e  would  seem  to  be  that  the  department  is 
grossly  understaffed.  Johannesburg  is  the  busiest  telegraphic 
centre  in  the  Union,  and  understaffing,  especially  at  transmitting 
centres,  is  chronically  in  evidence  ;  complaints  have  been  made 
regarding  delays  which  could  easily  be  avoided  were  the  stations 
properly  staffed.  It  appears  that  fully-qualified  operators  have 
not  been  drafted  into  officeB  when  necessary,  but  only  juniors,  who 
are  not  capable  of  taking  on  the  responsibilities  of  qualified 
operators,  and  the  result  has  been  a  burden  upon  the  shoulders  of 
the  capable  men. 

Television. — Last  week,  in  the  course  of  a  lecture  before 
the  Institute  of  Automobile  Engineers,  Dr.  A.  M.  Low  exhibited 
an  apparatus  for  seeing  at  a  distance  by  electric  transmission.  The 
apparatus  VM  In  *om<!whttt  crude  form,  but  it  stated  to  have  repro- 


duced a  pioture  more  or  less  successfully.  The  principle  employed 
is  well  known  ;  the  picture  is  projected  upon  a  screen  of  small 
selenium  oells,  which  are  successively  and  very  rapidly  connected 
by  line  wires  to  a  corresponding  series  of  receivers,  persistence  of 
vision  being  relied  upon  to  give  the  effect  of  simultaneous  repro- 
duction. The  image  consists  of  a  pattern  of  small  squares,  and 
necessarily  flickers.  The  inventor  admitted  that  the  experiment 
was  expensive,  and  that  the  invention  was  not  yet  commercially 
practicable.  The  method  is  known  to  be  feasible  in  theory,  but 
there  are  great  difficulties,  not  least  of  which  is  the  heavy  cost,  in 
the  way  of  its  practical  development. 

The  Telephone  Service. — It  is  reported  that  the  tele- 
phone authorities  in  London  are  about  to  install  a  small  number 
of  meters  in  subscribers'  offices,  to  rpgiBter  the  number  of  calls 
made,  with  a  view  to  ascertaining  whether  the  apparatus  are  satis- 
factory in  service  and  whether  they  are  likely  to  solve  the  difficulty 
often  experienced  when  subscribers  dispute  the  accuracy  of  the 
records  made  by  the  exchange  operators. 

A  correspondent  of  the  Financial  Nevus  has  discovered  that  a 
telephone  subscriber  who  has  several  lines  can  call  up  two  other 
subscribers,  connect  their  lines,  and  listen  to  the  subsequent  argu- 
ment as  to  why  they  called  each  other  up.  He  sees  in  this  possi- 
bilities of  fraudulent  practices  ;  the  Post  Office,  he  says,  is  also 
concerned,  mainly  because  a  subscriber  who  is  on  the  "  unlimited- 
service  "  tariff  can  put  through  a  "message-rate"  subscriber  to 
other  subscribers  without  the  calls  being  metered  at  the  exchange. 

West  Indies. — Arrangements  are  being  made  for  the 
reduction  of  cable  rates  between  the  West  ladies  and  Great  Britain 
and  Canada,  by  the  payment  of  a  subsidy  of  £16  000  a  year  by  the 
British  and  Canadian  Governments  to  the  West  India  and  Panama 
Telegraph  Co.,  Ltd.,  in  addition  to  the  £10,300  a  year  paid  by  the 
Colonial  Governments.  The  rates  will  be  2s.  6d.  to  this  country, 
and  Is.  i'i.I  to  the  first  zone  of  North  America  ;  and  half  these  rates 
for  deferred  telegrams  in  plain  language. 

Wireless  on  Board  Ship. — The  text  of  the  Bill  intro- 
duced into  Parliament  to  give  effect  to  the  International  Conven- 
tion for  the  Safety  of  Life  at  Sea,  which  was  signed  in  London  on 
January  20th,  was  published  last  week.  The  Bill  provides  for 
British  participation  in  the  establishment  and  maintenance  of  a 
patrol  service  in  the  North  Atlantic,  and  enjoins  ships  that  receive 
a  wireless  distress  signal  to  proceed  at  once  to  the  rescue  of  those 
in  distress.  Every  British  ship  which  carries  50  or  more  persons  is 
to  be  provided  with  a  wireless  installation. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdeen. — Corporation.  Electric  lighting  and  heating 
work  for  the  additions  to  Police  offices.  Mr.  John  Rust,  City 
Architect,  224,  Union  Street. 

Australia.  —  Sydney.  —  July  20th.  Box  compound, 
meters,  maximum-demand  indicators,  arc  lamp  carbons,  and 
straight-stem  insulators,  for  the  Council.  Specifications  for  each 
section  10s.  6d.,  from  City  Electrical  Engineer,  Town  Hall. 

July  nth.  N.S.W.  Railways  and  Tramways  Department.  One 
battery  booster  set  to  Specification  No.  453.  Specification  (2s.  6d.) 
from  the  Electrical  Engineer's  Office,  61,  Hunter  Street,  Sydney. 

Hobart. — July  20th.  Telegraph  and  te'ephone  material,  for 
Postmaster-General.     See  "  Official  Notices  "  to-day. 

Perth. — July  22nd.  Telegraph  and  telephone  material,  for 
Postmasti-r-General.    See  "  Official  Notices  "  to-day. 

August  5th.  Copper  wire  and  binders,  for  Postmaster-General. 
See  "  Official  Notices  "  to-day. 

August  12th.  Cable,  lead-covered  and  various,  for  Postmaster- 
General.     See  "  Official  Notices  "  today. 

Melbottkne. — July  28th.  Testing  apparatus  for  the  P.M.G. 
See  "Official  Notices"  to-day. 

July  6th.  Rotary  converters  and  frequency  changes,  for  Mel- 
bourne Suburban  Railways.     See  "Official  Notices"  to-day. 

Austria. — Vienna. — June  l.">th.  Supply  of  a  year's  re- 
quirements of  carbons  and  glow  lamps.  Particulars  and  forms 
from  the  k.k.  Staatsbahndirection  Vienna  (enclosing  postage). 

PlLSEN. — June  15th.  The  State  Railway  Direction  at  Pilsen 
invite  tenders  for  a  quantity  of  machinery,  including  a  10,000-kg. 
travelling  crane,  with  rails,  a  rotary  current  dynamo,  an  exciter, 
a  motor  dynamo  (rotary  and  constant  current"),  sundry  fittings  for 
a  high-pressure  station,  a  switchboard,  leads,  &c.  Particulars  from 
Alterlung  IV.,  der  Staatsbahndirection,  Pilsea  (enclosing  postage) 
SziGETVAB  — June  15th.  Concession  for  the  erection  of  an  electrio 
installation  and  publio  and  private  supply  of  current  for  lighting 
and  power  purposes.  Deposit,  5  per  cent.  Particulars  of  the 
Gemeindevorstehung  or  Vikhor  Martos,  E.E,  30,  Erz.-tebetkornt 
(enclosing  30  kronen),  Budapest. 

Goulic— June  20tb.  Concession  for  electric  lighting,  the  Com- 
mune providing  the  ground.  Particulars  of  the  Magistratsbureau, 
Gorlic,  Austria-Hungary. 

Barrow-in-Fnrness.— June  8th.      0,000  tons  of  coal 

for  the  Electricity  Department.     Forms  of  tender  from  the  Town 
fJUrk 
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Belgium. — Juno  18th.     The  munioipal  authorities  of 

Lnkeren,      Concession    for  the   supply   of  electrical    energy   for 
lighting  and  power  purposes  In  the  town. 

The  authorities  of  the  P-mderie  Royal*  de  i  unooi,  in  lAigt 
(80,  Quai  St.  Leonard),  Supply  and  Installation  of  the  plant  and 
apparatus  for  the  distribution  of  eleotrioa]  energy  for  lighting 
and  power  purposes  in  the  variouH  buildings  at  the  military  camp 
at  Brassohaot. 

It  no  tie. — June  9tb.    5,000  tonj  of  ilaok,  2,000  ton*  of 

steam  coal,  and  1,000  tons  of  nuts,  for  Pine  Grove  and  Marsh  Lane 
electric  lig-ht  stations.     Eleotricity  Works  Offioo,  Pine  Grove. 

Canada. — Jane  12th.  For  the  Winnipeg  Municipality. 
6,500  ft.  of  three-core  paper-insulated  load-covered  13,000-volt  cable. 
Bpeoifioations  from  the  Light  and  Power  Department,  51,  King 
Street,  Winnipeg. —  Canadian  Engineer. 

Chelmsford, — Refuse  destructor  for  the  T.C.  Borough 
Engineer. 

Col ne. — Workshops  for  the  Corporation  Electricity 
Department.    Borough  Surveyor. 

Dartfurd.— June  15fch.  U.D.O.  One  500-mv.  high- 
pressure  steam  turbine,  generator,  condenser,  &c.  See  "  Official 
Notices  "  May  22nd. 

June  17th.  Installation  of  telephones  and  domestic  bells,  ta>., 
at  Orchard  Hospital,  for  Metropolitan  Asylums  Board.  See  "  Official 
Notioes"  to-day. 

Dublin. — June  25th.  Corporation.  Feed  pump,  tanks, 
pipework,  &c.     See  "  Official  Notices  "  to-day. 

Eccles.— June  22nd.  5,000  tons  of  slack  for  the  Elec- 
tricity Department.  Borough  Electrical  Engineer,  Electricity 
Works,  Cawdor  Street,  Patricroft. 

Erlth.— June  8th.  8,000  tons  of  coal  for  the  Electricity 
Department.    Forms  of  tender  from  the  Clerk  to  the  U.D.C. 

France. — June  13th.  The  Prefectural  authorities  of  the 
Seine  Department  in  Paris  (Tribunal  de  Commerce)  are  inviting 
tenders  for  an  installation  of  electric  lighting  in  the  tunnel 
portion  of  the  St.  Martin  Canal  below  the  Boulevard  Richard 
Lenoir  and  the  Place  de  la  Bastille. 

Harrogate. — June  22nd.  Corporation.  Economiser, 
288  pipes,  for  Electricity  Department.  See  "  Official  Notices  "  May 
2'.tth. 

Hungary. — June  20th.  The  municipal  authorities  of 
Gorlic.  For  the  concession  for  the  establishment  of  a  central 
electrio  lighting  station  in  the  town  on  land  belonging  to  the 
municipality. 

Leeds. — June  29th.  Corporation.  Air-cooled  trans- 
formers.   See  "  Official  Notices  "  May  22nd. 

London.— L.C.C. — June  23rd.  50, 100  or  150  complete 
trailer-cars,  and  equipment  of  200  existing  electric  motor-cars  with 
couplers  and  traction  gear  for  drawing  trailer-cars.  See  "Official 
Notices"  May  29th. 

Battersea. — June  24th.  B.C.  Coal  telpherage  plant.  See 
"Official  Notices"  May  29th. 

Hampstead.— June  11th.  B.C.  One  1,500-kw.  turbo-alternator, 
barom-tric  j  t  condens  r  and  pipework,  cooling  tower  and  tanks. 
See  "  Offi  :ial  Notices  "  May  22ad. 

Stepney. — June  11th.  B.O.  Three  years'  supply  of  meters, 
demand  indicators,  time  switches  and  carbons.  See  "  Official 
Notices  "  May  22nd. 

St.  Pancras. — June  25th.  B.C.  Large  water-tube  boilers. 
See  "  Official  Notices  "  to-day. 

Manchester. — June  10th.     The  Education  Committee 

is  inviting  tenders  for  a  complete  electric  lighting  installation  at 
Soss  Moss  Special  School.  Specifications,  &c,  £1  Is.  (returnable) 
from  the  Education  OfficeB,  Deansgate. 

Mertbyr  Tydfil. — June  8th.  Steam  boiler  and  electric 
motor  for  Mardy  Isolation  Hospital  laundry,  for  the  T.C.  Borough 
Engineer. 

Morecatnbe. — June  25th.  Corporation.  2,500  tons  of 
ooal  or  slack,  for  the  Electricity  Supply  Department.  See  "Official 
Notices"  May  29th. 

New  Zealand. — Wellington. — July  9th.  City  Council. 

Electric  chassis  for  a  2,000-lb.  parcel  delivery  van,  and  an  electric 
car,  for  the  Electric  Tramway  Department.  Specification  may  be 
seen  at  the  Board  of  Trade  Commercial  Intelligence  Department  in 
London. 

July  27th. — New  Plymouth  B.C.  (2)  Overhead  wiring  and 
permanent  way  (5  ronte  miles).  (3)  Sub-station  equipment  (con- 
verting plant,  battery,  booster,  Bwitohboard,  &o.).  (4)  Rolling 
Btook  (six  complete  oars)  for  eleotrio  tram  way  i.  Specifications 
from  Mr.  F.  Black,  Consulting  Engineer,  Wellington,  or  B.  of  T. 
Offices,  London.  Deposit  (2)  £4  4s.  ;  (3)  £2  2s.  ;  (4)  £2  2s  — 
JV.  Z,  Skipping  and  Commerce, 


Aickf.am).— August  8th  Thnt  700-KW,  DjO.  rnix«*l-pr*a»ure 
turbo-generators;    one    1,000-kw     •  turbo-gen.- 

ii  olnding  auxiliary  plant  and  iab-statlon  cquipmi 

May  22ml. 

Snlford. — Jane  15th.    24  car  bodies,  alio  track*,  motott, 

controllers,  ,t':.,  for  name.  General  Munager,  Corporation  Tram- 
ways, .'12,  Bin  k friars  Street. 

Mic  burn    Hill    (Co.    Durham).—  E.L.    installation, 

Primitive  Methodist  Church,  for  the  TrmUn, 

SnuMi   Africa. — Woi  •  \CK    Paovnrci. — July 

15th.  According  to  a  notioe  in  the  African  World,  the  Municipal 
Council  invites  tender*  for  eleotricity  Ripply  works  ax  follows  :  — 
Buildings  ;    two   fiO  p  p.  tnrbn-ffftneratpri  (water),  7'Mi  p    crude-oil 

engine  sot,  booster,  too. ;  switch  board  ;  storage  buttery;  trans- 
mission  lines  ;  network  and  street  lighting  ;  electricity  meters  and 
house  wiring.  Specification".  &o„  from  Prof,  Bohlr,  2r,.  Rosmead 
Avenue,  Cape  Town,  or  the  Town  Clerk  ;  deposit,  £2  2s. 

Stockton-on-Tees. — June  t2fch.    Corporation.    Supply 

of  e.h.t.  lead-covered  paper  cables.     See  "Official  Notices"  to-day. 

Sutton  Coldfield. — 12  months'  supply  of  steam  slack 
coal  for  the  Electricity  Department.  Forms  of  tender  from  the 
Engineer,  Riland  Road. 

Swansea. — June  2.")th.  Corporation.  Main  generating 
station  and  sub-station.  Extra  h.t.  and  l.t.  switchgear.  See 
"  Official  Notices"  to-day. 

Wallasey.— June  6th.     Steel-framed  buildings  for  the 

generating  station  in  Dock  Road,  Ponlton.  Drawings,  <fcc ,  £2  2s., 
obtainable  from  Mr.  J.  A.  Crowther,  Borough  Electrical  Engineer, 
Seaview  Road. 

Wall bamstow.— June    12th.      U.D.C.     e.h.t.    cable 

and  stoneware  conduits.    See  "  Official  Notices  "  to-day. 

Wimbledon. — 12  months'  supply  of  coal  for  the  E.L. 
Committee. 

Winchester. — June  8th.  12  months'  supply  of  small 
steam  coal  for  the  Electricity  Department.  Forms  of  tender  from 
the  City  Electrical  Engineer,  Gordon  Road. 

Wrexham. — The  Borough  Electrical  Engineer  has  been 
instructed  to  prepare  a  specification  and  invite  tenders  for  a 
300- kw.  set  including  condenser. 


CLOSED. 

Belgium. — La  Societe  de  l'Electricite  de  l'Est  de  la 
Belgique,  of  Verviers,  has  secured  the  concession  for  the  supply 
of  electrical  energy  for  lighting  and  power  purposes  in  the  little 
town  of  Olne  (Province  of  Liege). 

Bolton.  —  The  Electricity  Committee  has  accepted 
the  following  tenders  in  connection  with  the  Back-o'-th'-Bank 
Station  :  — 

Chadburn's  8hip  Telegraph  Co..  Ltd.— Signalling  gear. 
Herbert  Morris,  Ltd. — Workshop  crane. 

Canada. — Messrs.  Babcock  &  Wilcox,  Ltd.,  have  received 
a  contract,  at  $183,800,  for  the  oomplete  equipment  of  the  new 
boiler  house  at  the  EJmonton  electricity  works. —  Canadian 
Engineer. 

Derby.  —  The     T.C.     has     accepted     the     following 

tenders  : — 

Edison  Eleotrio  Co.,  Ltd. — Motor  tower  waeon,  £680. 

British  Thomson-Houston  Co.,  Ltd.— Switchboard  instruments,  £328. 

The  E.L.  Committee  has  accepted  the  tenders  of  M-ssrs  Parr  and 
Son,  Mr.  Thos.  Walker,  the  Derby  Coal  Co.,  Ltd.,  and  the  Derby 
Kilburn  Colliery  Co.,  Ltd.,  for  coal,  for  the  electricity  works. 

Edinburgh. — Messrs.  Grindlay,  Ross  &  Co..  of  Glasgow, 
have  received  the  contract  for  the  installation  of  electric  light  at 
Pierhill  Barracks. 

Falkirk. — Messrs.  Chamberlain  &  Hookham,  Ltd..  have 
received  the  contract  for  d.c.  meters  for  the  coming  year. 

Gillingham.— The  tender  of  the  Electrical  Co.,  Ltd., 
has  been  accepted  by  the  Town  Council,  at  £67,  for  the  installation 
of  transformers. 

Glasgow. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Johnston,  Park  k  Co.  for  re-wiring  the  sewage  disposal  works,  at 
£125. 

Hastings. — The  Borough  Education  Committee  has 
aocepted  the  tender  of  Mr.  G.  Tester,  of  Hastings,  for  installing  the 
E.L.  at  three  schools,  at  £81. 

Hlndley. — The  U.D.C.  has  awarded  a  contract  for  low- 
tension  cable  and  joint-boxes  and  feeder-pillars  to  the  B.I.  &  Heliby 
Cables,  Ltd, 


954 


THE    ELECTKICAL    REVIEW.       [Vol.  74.  No.  i.aoe,  June  b,  ism. 


Hnll.— The  Property  Committee  of  the  T.C.  has  decided 
not  to  comply  with  the  request  of  the  T  C.  that  tenders  be  adver- 
tised for,  for  the  supply  of  eleotrioal  fittings  for  the  new  Connoil 
Chamber.  At  the  meeting  at  which  this  decision  was  arrived  at, 
the  arohiteot  (Mr.  E.  Cooper)  said  that  it  would  be  difficult  to 
obtain  competitive  prices,  as  the  estimate  had  been  based  on  Mr. 
Smith's  prices,  after  working  out  the  designs  in  consultation  with 
himself.     It  was  decided  to  acoept  Mr.  Smith's  prices. 

Ilford. — The  following  tenders  have  been  accepted  by 
the  U.D.C.  :— 

PrkoheHs&Gold,  Ltd.— Two  storage  batteries,  £1,580,  and  maintenance 

for  10  years,  £115  per  annum. 
Mawdsley's.  Ltd.— Battery  booster  Bet,  £161. 
Bertram  Thomas.— Two  automatic  battery  regulating  swltohes,  £57  each. 

The  electrical  engineer  has  had  under  consideration  the  question 
of  fitting  mechanical  stokers  or  other  smoke-consuming  devices  to 
the  boilers  at  the  electrical  works  which  are  not  already  fitted, 
and  in  accordance  with  his  suggestion,  the  U.D.C.  has  decided  to 
accept  the  offer  of  the  Boiler  Air  Bridges,  Ltd.,  to  fit  No.  1  boiler 
on  trial  with  their  apparatus.  The  name  of  the  Electrical 
Apparatus  Co  is  to  be  added  to  the  Council's  list  of  contractors  for 
the  supply  of  meters. 

Leyton. — The  U.D.C.  has  entered  into  contracts  with 
Messrs.  Venner  &  Co.,  the  Electrical  Apparatus  Co.,  Ltd.,  and  the 
British  Thomson-Houston  Co.,  Ltd.,  for  an  annual  supply  of  ordi- 
nary meterp.  Also  with  Messrs.  Venner  &  Co.,  and  the  B.I.  and 
Heleby  Cables,  Ltd.,  for  a  similar  supply  of  slot  meters.  The 
tender  of  Messrs.  Lewis  &  Son,  at  £45,  has  also  been  accepted  for 
the  supply  of  a  new  set  of  pipes  for  No.  3  boiler  at  the  electrioity 
works. 

London. — Kensington. — The   B.  of  G.   has   awarded 

the  contract  for  wiring  the  Infirmary  to  Messrs.  Lund  Bros.  &  Co., 
at  £1,783. 

G.P.O.— The  tender  of  Messrs.  G.  E.  Taylor  &  Co.  has  been 
accepted  for  electric  lighting  at  the  N.W.  District  Post  Office. 

Southwauk. — The  B  C.  has  reoeived  the  following  tenders  for 
'5  by  "5  by  '5  and  '3  by  '3  cable  :  — 

British  Aluminium  Co.           ±'223    0  0 

Connolly  Bros 190    0  0 

Macintosh  Cable  Co 188    9  10 

Callender's  Cable  and  Construction  Co 179    9  0 

W.  T.  Glover  &  Co 176  10  0 

W.  T  Henley's  Telegraph  Works  Co 176    6  0 

General  Electrio  Co 175  16  0 

Pirelli,  Ltd 175  15  0 

Johnson  &  Phillips,  Ltd 173    o  0 

Union  Cable  Co.            173    o  0 

British  Insulated  and  Helsby  Cables,  Ltd 172  15  0 

Western  Eleotric  Co 171    7  6 

Biemens  Bros  A  Co 169    1  0 

H.  W.  Butler  &  Co  (agnnt) 161  11  8 

Electrical  Engineering  and  Equipment  Co.  (reoom- 

mended)         163    2  6 

Councillor  Abbott  proposed  that  the  tender  of  Messrs.  Siemens 
Bros.  &  Co.,  Ltd.,  be  accepted,  at  £169.  He  said  that  the 
latter  firm  manufactured  the  cable  in  this  country,  and,  therefore, 
paid  Trade  Union  wages  and  observed  Trade  Union  con- 
ditions. The  Council  would  be  able  to  ascertain  whether  those 
clauses  in  the  contract  were  carried  out.  In  the  case  of  the  Elec- 
trical Engineering  Co.,  they  could  not  supervise  that,  as  the  cable 
would  be  made  abroad.  Councillor  Bird  seconded.  Alderman  Boyd 
said  that  Messrs.  Siemens  had  larger  works  abroad  than  they  had 
in  this  country.  Councillor  Ward  said  that  the  firm  recommended 
for  acceptance  was  a  Swiss  firm,  and  they  had  ascertained  that 
their  honrs  of  labour  and  rate  of  pay  were  equal  to  those  of  any 
firm  in  England.  The  wages  involved  amounted  to  only  £20  in  the 
contract,  and  the  question  merely  was  whether  this  Bmall  sum 
should  be  paid  in  wages  in  this  country  or  on  the  Continent.  The 
amendment  was  defeated  by  28  votes  to  25,  and  the  recommenda- 
tion was  approved. 

The  tender  of  the  General  Electrio  Co.,  Ltd.,  for  the  supply  of 
all  types  of  0*ram  lamps  has  been  accepted  by  the  Comptroller  of 
Stores,  G.P.O.,  Bedford  Street,  London,  W.C. 

Manchester. — The  tender  of  Messrs.  Spagnoletti,  Ltd., 
has  been  accepted  by  the  Corporation  for  eleotrioal  equipment  at 
the  head  post  office. 

Merthyr  Tydfil. — The  question  of  rejecting  the  lowest 

tender,  that  of  the  South  Wales  Accessories  Co.,  at  £303,  for  E.L, 
work  at  the  Poor  Law  Institution  at  Aberdare,  referred  to  in  the 
Electrical  Review  on  May  22ad,  was  discussed  by  the  B.  of  G. 
at  its  last  meeting.  In  the  absence  of  the  clerk  and  several 
members,  who  were  transacting  business  in  another  room,  a  motion 
was  carried  to  the  effect  that  a  special  meeting  should  be  held  to 
reconsider  the  tenders,  owing  to  the  public  controversy  raised.  On 
the  clerk's  return  to  the  room,  he  said  that  the  accepted  contract 
was  ready  for  sealing,  and  he  advised  the  board  to  accept  the 
tender  already  decided  upon,  as  it  was  perfectly  j  ustifiable  to  do  so. 
In  the  end  the  contract  was  sealed,  and  the  speoial  meeting  decided 
upon  abandoned. 

Nuneaton. — The  T.C.  has  accepted  the  offer  of  Messrs. 

Willang  k  Robinson,  Ltd.,  to  fit  a  "  claw  "  type  coupling  on  the 
600- KW.  turbo-generator. 

Sunderland. — The  Corporation  Tramways  Committee 
has  accepted  the  tender  of  the  North-Eastern  Steel  Co.  for  50  tons 
of  new  rails.  Two  English,  two  German  and  one  American  firm 
competed.     The  lowest  tender  was  German. 


United  States.— Messrs.  the  B.I.  and  Helsby  Cables, 
Ltd.,  have  received  an  order  from  the  Edison  Eleotric  Illuminating 
Co.,  of  Boston,  for  55.000  ft.  of  three-phase,  25,000-volt  cable 
This  is  stated -to  be  the  first  order  for  Britis-h  cable  for  the  United 
Spates,  and  it  is  also  to  be  laid  under  the  supervision  of  the  British 
company. —  Canadian  .Enymcrr. 

Warrington.— Messrs.  Johnson  &  Phillips,  Ltd.,  have 
received  from  the  Corporation  a  contract  for  e.h.t.  and  medium 
tension  cable. 

West  Brormvicli.— The  T.C.  Highways  Committee 
recommends  the  acceptance  of  the  tender  of  Messrs.  G.  L.  Wells, 
Ltd.,  for  four  motor-omnibuses,  and  the  tender  of  Mr.  G.  Jones  for 
the  erection  of  a  motor  garage  on  land  of  the  Corporation  at 
Cronehills,  the  latter  being  estimated  to  cost  about  £1,000, 
including  heating,  lighting  and  equipment, 

Wimbledon. — The  T.C.  has  recommended  for  accept- 
ance the  offer  of  Messrs.  E.  Bennis  &  Co.,  Ltd.,  at  £408,  for  the 
supply  of  two  of  their  chain  grate  mechanical  stokers. 


FORTHCOMING    EVENTS. 


Royal  Institution  of  Great  Britain.— Friday,  June  6th.  At  9  p.m.  At 
Albemarie  otieet,  W.  Paper  uu  "  X-rays  and  Crystalline  Struoture,"  by 
Prof.  W.  H.  Bragg,  P.R.8. 

Thursday,  June  11th.  At  3  p.m.  Lecture  (II)  on  "  Faraday  and  the 
Fouudation  of  Electrical  Engineering,"  by  Prof.  Silvanus  P.  Thompson, 
F.tt.8. 

Institution     of     Electrical    Engineers    (Scottish     Local      Section).— 

'luebday,  June  9ch.     Excursion  to  Arran. 

Bontgen  Society.— Tuesday.  June  9h.  At  8.15  p.m.  At  Institution  of 
ol  Electrical  eingineers,  Victoria  Embankment,  W.C.  Annual  Qeneral 
Meeting,  Exhibition  ana  Lantern  Demonstration. 

Faraday  Society.— Thursday,  June  11th.  At  8  p.m.  At  Institution  of  Elec- 
trical Engineers.  Presidential  address  on  "Advances  in  the  Metallurgy  of 
lion  ana  Steel,"  by  Sir  Robert  Hadfleld,  F.R.S. 

Physical  Society  of  London.— Friday,  June  19th.  At  8  p.m.  At  Imperial 
college  of  science,  nouth  Kensington,  8  W.  Papers  on  "A  Magneto- 
graph  for  Measuring  Variations  in  the  Horizontal  Intensity  of  the  Earth's 
Magnetic  Field,"  by  Mr.  F.  E.  Bmitb.  "  The  Atomic  Weight  of  Copper  by 
Electrolysis,"  by  Mr.  A,  Q.  bhrimpton.  "An  Improvement  in  the 
Einthoven  Btring  Galvanometer,"  by  Mr,  W.  H,  Apthorpe. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Officer — Lieot.-Col,  H,  M.  Leat, 

The  following  orders  have  been  isened : — 

Friday,  June  5th.—"  D"  Company.  Infantry  drill,  7  to  8.30  p.m.  Technioal 
instruction,  8.46  to  10  p.m.   Miniature  range  instruction,  8.45  to  10  p.m. 

Saturday,  June  6th. — Headquarters  will  be  opened  for  regimental  business 
from  10  a.m.  till  12  noon. 

Monday,  June  8th— "A"  Companv.  Infantry  drill,  7  to  8  p.m.  Tech- 
nical instruction,  9  to  10  p.m.   Miniature  range  instruction,  9  to  10  p.m. 

Wednesday,  June  10th. — All  Companies.    Rating  examination,  7  to  10  p.m. 

Thursday,  June  11th.—"  C  "  Company.  Infantry  drill,  7  to  8.30  p.m.  Tech- 
nical instruction,  8  45  to  10  p.m.      Miniature  range   instruction,  8  to 

9  p  m. 

Friday.  June  12th.— "  D  "  Company.  Infantry  drill,  7  ti  8.30  p.m.  Tech- 
nical instruction,  8  15  to  10  p.m.    Miniature  range  instruction,  8.15  to 

10  p.m. 

Saturday,  June  13th.— All  Companies.  Annual  course  of  musketry  at 
Purfleet  rifle  ranges.  Headquarters  will  be  opened  for  regimental 
business  from  10  a.m.  till  12  noon. 

(Signed)         F.  R.  Holt-White,  Capt.  R.E.,  Adjutant, 

For  Officer  commanding  L.F..E. 


NOTES. 
Engineering  Trades  and  a  48-Hour  Week.— The 

Financial  Timet  states  that  the  adjourned  conference  between  the 
Engineering  Employers'  Association  and  representatives  of  the 
Unions  affiliated  to  the  Engineering  and  Shipbuilding  Federation, 
on  the  demand  of  the  latter  for  a  48-hour  working  week,  wa 
resumed  in  London  on  May  26tb. 

At  the  previous  sitting  the  Employers'  Council  asked  the  LTnions 
for  a  guarantee  that,  in  the  event  of  them  agreeing  to  a  re dilution 
of  working  honrs  to  48  weekly,  the  output  per  week  would  not  be 
reduced.  The  Federation  representatives  stated  last  week  that 
they  were  unable  to  give  any  guarantee,  but  they  believed  that, 
by  better  time-keeping  and  other  economies,  the  reduction  in  ont- 
put  would  be  kept  at  a  minimum.  Under  these  circumstances  no 
decision  was  arrived  at,  and  the  matter  was  referred  back  to  the 
whole  of  the  members  of  the  Employers'  Association  for  their 
opinion.  It  is  considered  unlikely  that  they  will  accede  to  the 
demand,  in  which  caee  a  serious  situation  may  possibly  arise. 
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Institution    and    Lecture  Notes. — Tnr,   EMSdTMOAL 

Association  of  New  Bouth  Walks.— TMb  Association  hold  n 
dinner  at  Sydney,  on  April  24th  to  oelebrate  the  twenty  third  jwt 
of  itn  existence.  Dr.  J.  I1'  \'  Madeen,  of  Sydney  dnlveretty,  pre- 
sided over  a  largo  attendance,  and  In  the  oonree  nf  hiH  snnoih  said 
that  in  Nihv  South  Will™  the  irreater  part  of  the  electrical  develop- 
ment, bad  i)  'i'n  a  in  fined  to  the  Bydaeyarea.  71  ttoiia,  on  thoothor 
hand,  had  seen  development  in  eleotrlo  lighting  in  the  Hmall 
centres,  and  New  South  Walee  had  mnnh  to  make  up  in  this 
direction.     This  Btate  of  affairs  was  largely  due  to  the  law. 

In  the  course  of  a  lecture  before  the  Irish  Technical  Congress  in 
Kdlarney,  on  May  2tith.  Mil.  J.  F.  Crowley,  of  Messrs.  Siemens 
lt«-os.  Dynamo  Works,  Ltd,  described  the  evolution  of  the  modern 
system  of  driving-  textile  machines  bv  sppirate  B-nall  motors,  which 
has  resulted  in  an  increase  of  production  amounting  in  eome  oases 
to  as  much  as  20  per  oent.  The  electrical  Jaoquard  also  is  making 
good  progress,  and  the  introduction  of  special  glass  has  enabled 
the  effeit  of  normal  and  unvarying  daylight  to  be  obtained  with 
incandescent  electrio  lamps,  so  that  colours  can  be  matched  with 
precision. 

Institution  op  Electrical  Enoineees.  —  A  party  of  the 
Yorkshire  Section  visited  Hull  on  May  20th  as  the  guests  of  Mr. 
H.  Bell,  the  city  eleotrioal  engineer.  A  visit  was  paid  to  the  deep- 
water  dock",  and  afterwards  the  party  was  shown  over  the  elec- 
tricity works  at  Sculooates.  In  the  evening  a  dinner  took  place 
at  the  Grosvenor  Hotel. 

Victorian  Institute  of  Electrical  Engineers. — At  the 
meeting  held  on  April  30th,  Mr.  E.  H.  W.  Westwood  read  a  paper 
on  "Electric  Searchlights  in  Theory  and  Practioe.  and  their 
Applications."  The  report  of  the  Council  for  1913  shows  the 
total  membership  as  189,  and  the  average  attendance?  at  meetings 
have  been  36'6  members  and  12'1  visitors  per  meeting. 

Institution  of  Electrical  Engineers.— The  Journal  for 
June  1st  contains  the  result  of  the  Associate  Membership 
Examination  held  in  May  ;  only  seven  candidates'  names  appear  in 
the  pass  list,  though  it  was  announced  in  the  Annual  Report  that 
112  had  been  approved  by  the  Council  for  admission  snbject  to 
their  passing  the  examination  or  otherwise  satisfying  the 
examination  regulations.  The  number  of  candidates  who 
sat  for  examination,  unfortunately,  is  not  stated,  and  it  may 
be  that  many  of  the  112  were  exempt  from  examina- 
tion owing  to  their  possession  of  recognised  qualifications.  The 
examiners  were: — English  Essay,  Mr.  C.  C.  Hawkins  ;  Translation 
from  French.  Dr.  H  Boms  :  Applied  Mechanics  and  Physics.  Prof. 
A.  W.  Porter  ;  Chemistry,  Prof.  H.  Jackson  ;  Electricity  Supplv, 
and  Electric  Lighting  and  Power,  Mr.  J.  F.  C.  Snell ;  Electrio 
Traction,  Mr.  Roger  T.  Smith  ;  Telegraphy,  Major  W.  A.  J. 
O'Meara ;  Manufacture  of  Electrical  Machinery.  Mr  M.  B.  Field  ; 
Design  of  Electrical  Machinery  and  Apparatus,  Mr.  J.  S.  Peck. 

The  report  of  the  Committee  of  the  Newcastle  Local 
Section,  presented  at  the  meeting  on  May  25th.  shows  a  total 
membership  of  303,  or  four  less  than  in  the  previous  year.  An 
Entertainment  Guarantee  Fund  has  been  formed  to  adjust  the 
balances  of  social  events  controlled  bv  the  Committee.  Arrange- 
ments are  in  hand  for  a  Summer  Outing  on  July  18th.  The 
Students'  Section  possesses  76  members.  The  principal  officers 
elected  for  the  next  session  are  as  follows  : — Chairman.  Mr.  P.  V. 
Hunter  ;  vice-chairmen,  Messrs.  H.  W  Clothier  and  A.  H  Marshall ; 
hon.  treasurer,  Mr.  C.  Vernier  ;  hon.  secretary,  Mr.  J.  R.  Andrews. 
Mr.  L.  E.  Mold  is  chairman,  and  Mr.  R.  C  Phillip  hon.  secretary  of 
the  Students'  Section  Committee. 

Fatalities. — Circumstances  attending  a  narrow  escape 
from  a  serious  tramway  accident  at  Middlesbrough  were  related  at  an 
inquest  on  May  28th,  held  on  a  tramoar  driver  named  John  William 
Atkinson,  aged  59.  Wilfred  Alderson,  the  conductor  of  the  car 
driven  by  Atkinson,  said  that  on  May  9th  he  noticed  that  the 
latter  was  behaving  rather  strangely.  At  several  stopping  places 
Atkinson  failed  to  pull  up  his  car,  and  even  when  witness  rang  the 
bell  the  driver  did  not  obey.  Shortly  after  9  p.m.  the  driver  ran 
through  the  Devonshire  Road  loop  instead  of  stopping-,  although 
another  oar  was  approaching  on  the  single  line.  Witness  pulled 
out  the  back  switch  to  avoid  an  accident,  and  the  driver  of  the 
approaching  car  reversed  his  motors,  and  when  Atkinson's  car  was 
stopped  only  two  yards  separated  the  two  vehicles.  Witness  found 
Atkinson  in  a  semi-conscious  state.  He  complained  that  he  had 
had  a  shock.  Dr.  Mather  said  Atkinson  bore  no  signs  of  electric 
shock.  A  post-mortem  showed  that  death  was  due  to  cerebral 
hemorrhage,  which  was  not  traceable  to  electric  shock.  A  sudden 
attack  of  hemorrhage  would  cause  collapse  and  paralysis,  similar 
to  that  produced  by  shook.  A  verdict  of  "  Death  from  natural 
causes"  was  returned.  Mr.  Freshwater,  the  general  manager  of 
the  Imperial  Tramways  Co..  said  he  would  see  that  Alderson  and 
Braithwaite  (the  driver  of  the  approaching  car)  received  some 
reward  for  their  prompt  action. 

A  St.  Petersburg  dispatch  to  the  Daily  Express  says  that  two 
soldiers  were  killed  and  three  others  were  paralysed  on  May  28th 
by  a  curious  accident  at  the  military  baths  at  Czaritzin.  Some  of 
the  men  who  were  bathing  had  slung  their  olothing  across  an 
electric  light  wire,  which  gave  way,  the  broken  end  striking  a 
group  of  soldiers. 

Our  Cape  Town  correspondent  states  that  a  native  employed  at 
the  Wharf  at  East  London,  was  killed  on  May  13th  by  an  eleotrio 
shock.  He  left  his  work  to  get  a  drink  of  water  at  a  tap,  and 
shortly  afterwards  was  found  lying  dead,  apparently  from  electric 
shock.  It  is  supposed  that  there  was  a  leakage  of  current  from  a 
cable  which  conveys  energy  to  the  electric  oranes. 


Thomas  MTJoll,  employed  as  a  lineman  by  the  Lanarkshire  Tram- 
ways G  ■  .  was  on  a  tower  wagon,  when  in  pulling  a  wir'i  it  gave 
way  and  he  overbalanced  and  fell  to  the  ground,  sustaining  fatal 
injurii'  - 

iOOOldlng  to  a  It' -ii*-  r  •!     pat  h  from  Charleroi.  thre<>   men  were 

killed  iiy  eleotrio  shook  while  working  em  electrio  bom  In  a  build- 
ing yard  at  Dampromy  on  Tuesday. 

The  Eleotrio  Vehicle  Committee.— At  the  but  meet- 
ing of  the  Oommittoo,  held  in  Birmingham,  simple  charging  plug* 
fitted  with  earth  connection  conta-ts  were  inspected,  and  a  par- 
ti cular  design  wasspleoted  forBtandardisation  ;  consideration  wasalso 
given  to  the  method  of  gripping  the  flexible  cable  to  the  plu*  and 
the  connecting  of  the  earth  wire  to  the  plug  shell.  It  was  decided 
to  recommend  that  the  plug  receptacle  on  the  vehicle  Bhould  be 
fixed  under  the  driver's  seat,  preferably  with  the  plug  pointing 
upwards  so  as  to  make  it  impossible  for  the  driver  to  take  his  Beat 
without  notioing  that  the  charging  connection  was  attached  to  the 
vehicle.  Cases  were  mentioned  where  serious  damage  had  been 
oaused  by  a  driver  starting  his  vehicle  away  without  disconnecting 
the  charging  plug — the  connection  for  the  latter  being  placed  at 
the  rear  or  at  the  side  of  the  vehicle.  It  was  also  decided  to  re- 
oommend  that  the  fixed  receptacle  in  the  garage,  for  taking  the 
charging  connections,  should  be  placed  in  an  accessible  position, 
preferably  horizontal ;  and  that  the  centre  contact  of  the  plug  should 
always  be  the  negative — the  arrangement  adopted  by  the  Electrio 
Vehicle  Association,  of  America. 

A  communication  was  read  from  the  Secretary  of  the  B  E.A.M.A. 
stating  that  ths  Accumulator  Manufacturers'  Section  of  the  Asso- 
ciation had  decided  to  recommend  for  standardisation  a  plate  for 
electrio  vehicle  batteries  having  dimensions  of  8|  in.  X  5}  in., 
with  lug  centres  4f  in  ;  the  accumulator  manufacturers  had 
under  consideration  standardisation  in  the  sizes  of  the  cells.  Up 
to  date  51  municipal  electric  supply  undertakings  and  three  com- 
pany undertakings  had  agreed  to  a  rate  of  Id.  per  unit  or  less  for 
"  off  peak  "  charging. 

Further  progress  was  made  in  the  matter  of  arrangements  for 
publicity  and  for  garage  and  charging-Btation  signs. 

The  Committee  decided  that  the  time  had  now  arrived  when 
it  must  be  in  possession  of  adequate  funds.  It  was  resolved  that  at 
least  £200  should  be  obtained  for  carrying  on  the  work  up  to  the 
end  of  next  December,  any  surplus  available  at  that  date  to  be 
carried  over  to  the  Committee's  account  in  the  next  year  or  to  the 
account  of  any  other  organisat  ion  which  might  be  formed  to  take  its 
place.  Amounts  totalling  35  guineas  were  promised  at  the  meet- 
ing, and  the  secretary  was  instructed  to  approach  the  principal 
municipal-owned  electricity  supply  undertakings  and  others  with  a 
view  to  obtaining  contributions  towards  such  a  fund. 

Five  firms  are  arranging  to  send  one  or  more  vehicles  each  to 
the  demonstration  of  electrio  vehicles  at  Birmingham  in  connection 
with  the  I  M.E.A.  Convention. 

Walking  Races. — We  are  informed  that  the  third 
annual  London  to  Southend  41}  miles  walking  race,  promoted  by 
the  Hackney  Walking  Club,  which  took  place  on  Whit- Monday, 
was  a  great  success,  splendid  weather  again  favouring  the  event. 
Out  of  an  entry  of  10.  eight  started  and  six  finished,  C.  H. 
Malivoire,  of  the  Crypto  Electrical  Co.,  retiring  at  about  30  miles. 
The  first  three  to  finish  were  S  H.  Smith  (Hornsey),  7  hr.  24  min. 
43  sec.  ;  E.  F.  Newstead  'Ilford),  7  hr.  27  min.  7  sec. ;  H  Gregory 
(Crypto  Electrical  Co.),  7  hr.  39  min.  58  sec.  The  times  of  the  first 
three  were  considerably  better  than  that  of  last  year's  winner,  S.  C. 
Haynes  (Associated  Fire  Alarms,  Ltd.),  who  took  7  hr.  54  min.  9  sec. 
for  the  journey. 

Mine-Shaft    Signalling. — An     exhibition    of    ehaft- 

signalling  apparatus  for  mines,  specially  designed  to  meet  the 
requirements  of  the  new  Mines  Regulation  Aot,  and  brought 
together  on  the  initiative  of  the  Council  of  the  South  Wales 
Institute  of  Engineers,  was  held  at  Cardiff  last  week.  The  collec- 
tion included  types  by  the  Adnil  Electric  Co..  London  ;  G.  J.  F. 
Black,  Burton-on-Trent  ;  John  Davis  &  Son,  Derby  ;  Gent  &  Co., 
Leicester  ;  Heyes  &  Co.,  Wigan  ;  General  Electric  Co.,  London  and 
Cardiff ;  Mechan  &  Sons,  Glasgow ;  and  Siemens  Bros.  &  Co  , 
Woolwich. 

An     Edinburgh    Dispute. — The    employes    in    the 

Edinburgh  electrical  contracting  trade  recently  made  application 
to  the  employers  for  a  rise  in  wages  of  a  penny  per  hour,  and 
negotiations  have  taken  place  between  representatives  of  the 
employers  and  representatives  of  the  employes.  Terms  have  now 
been  arranged  on  the  following  basis  :  that  an  increase  of  Jd. 
per  hour  shall  be  given,  to  take  effect  on  15th  inst..  and  that  an 
additional  $d.  per  hour  shall  be  given,  to  take  effect  on  June  15th, 
1915,  provided  that  before  that  date  there  is  no  general  fall  in 
wages  in  the  kindred  trades,  and  it  has  further  been  agreed  that 
these  increases  shall  be  binding  on  both  sides  for  a  period  of  one 
year. — Edinburgh  Evening  News, 

Bradford    Electrical    Exhibition.— We  are  asked  to 

state  that  on  the  recommendation  of  the  BE.A.MA — I. M.E.A. 
Exhibitions  Joint  Committee,  the  Council  of  the  former  Associa- 
tion has  remitted  its  standing  rule  in  respect  of  an  eleotrical 
exhibition  to  be  held  under  the  auspioee  of  the  Bradford  Corporation 
from  October  6th  to  24th.  this  year. 

Chinese  Minister  visits  Steel  Works. — According  to 

the  Times,  his  Excellency  Lew  Yak  Lin,  the  Ciinese  Miaister  to 
England,  paid  a  visit  to  ths  steel  works  of  Mi^srs.  Cammall,  Laird 
and  Co.,  and  other  Sheffield  works,  on  May  26th. 
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Appointments  Y*CSHt — A  lecturer  in  physics  (£250) 

and  a  lecturer  in  chemistry  (£200)  are  wanted  for  the  new  Central 
School  of  Science  and  Technology.  Technical  assistant  and  testing 
engineer  for  S'oke-on-Trent  Electrical  Engineers'  Department ; 
jointer  and  ntt«r,  for  Bacop  Corporation  (45f.).  Particulars  are 
given  in  our  advertisement  pages. 


general  manager ;  subsequently,  in  1908,  he  was  appointed 
managing  direotor.  We  understand  that  he  was  held  in  the 
highest  esteem  by  every  employe  of  the  company,  and  particularly 
by  the  staff,  in  every  one  of  whom  he  took  a  personal  interest.  Mr. 
Anderson  was  also  a  director  of  Messrs.  Bruce  Peebles  &  Co.,  Ltd., 
chairman  of  the  British  Electrical  and  Allied  Manufacturers'  Asso- 
ciation, and  an  ordinary  member  of  the  Council  of  the  Institution 
of  Electrical  Engineers.  He  was  recently  appointed  to  the  Council 
of  the  London  Chamber  of  Commerce.  Ha  was  also  the  president 
of  the  Failsworth  and  D'strict  Branch  of  the  Tariff  Reform  League 


OUR    PERSONAL    COLUMN. 
The  Fditors  font*   electrical  engineers,  whether  connected  with  the 
technical  or  the   commercial   side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— Berraondsey  B.C.  received 

100  applications  for  the  position  of  third  engineer-in-charge  at  the 
electricity  works.  Of  this  number  the  Electricity  Committee 
interviewed  12.  The  Council  appointed  Mk.  E.  Jackson,  of 
Guildford. 

The  salary  of  Mr.  F.  C.  Whitehead,  charge  engineer  at  the 
Accrington  electricity  works,  is  to  be  increased. 

On  leaving  Nuneaton  electricity  works  to  take  up  the  appoint- 
ment of  junior  shift  engineer  at  the  Hinkley  station  of  the  Leicester- 
shire and  Warwickshire  Electric  Power  Co.,  Mb.  G.  Anderson 
was  presented  with  a  case  of  pipes  and  tobacco  by  the  working 
staff. 

On  Wednesday  evening  last  week,  at  the  Tower  Hotel,  at  a 
smoking  concert  arranged  by  the  employes  of  the  Urban  Electric 
Supply  Co.,  Hawick,  Mr.  H.  C.  Babb,  chief  assistant,  who  presided, 
presented  Mr.  Henry  Joseph,  the  engineer  and  manager,  with  a 
wedding  pre-ent  from  the  staff.  It  took  the  form  of  an  illu- 
minated address,  together  with  a  travelling  bag,  a  case  of  pipes 
and  a  pouch.  Mr.  Inglis  (accountant)  spoke  of  the  excellent 
feeling  that  existed  between  the  manager  and  the  staff,  and  on 
behalf  of  the  emplo\(H  wished  Mr.  Joseph  every  happ;nps».  Mr. 
Joseph  feelingly  replied,  and  the  remainder  of  the  evening  was 
enjoyably  spent  in  song  and  sentiment. 

Tramway  Officials.— Mr.  R.  O.  Pickmere,  for  seven 

years  chief  engineering  assistant  to  the  West  Ham  tramways 
manager,  has  resigned  his  position,  and  has  joined  the  firm  of 
Messrs.  Geo.  W.  Green  &  Co.,  of  Feltham,  Middlesex,  makers  of 
tramway  overhead  specialities. 

General. — Major  Harland  Bowden,  the  new  Member 

of  Parliament  for  North-Eist  Darby,  will  be  remembered  by  all 
of  our  readers  as  a  former  President  of  the  Electrical  Contractors' 
Association  who.  for  two  years,  put  such  spirit  into  the  propaganda 
work  of  that  organisation  at  a  time  when  it  was  neoessary  to 
build  np  the  anti-municipal  contracting  fighting  fund. 
CongratulaHons  ! 

Mr.  Arthur  Vehnon  Hayne,  of  the  Buenos  Avres  staff  of  the 
Western  Telegraph  Cable  Co  ,  son  of  Mr.  Arthur  Hayne,  of  South- 
sea,  a  director  of  the  company,  who  was  married  at  Parkstone  on 
Saturday,  has  been  presented  by  his  colleagues  with  a  collection  of 
plate. 

Mr.  C.  F.  Butler,  late  of  the  County  of  London  Electric  Supply 
Co.,  Ltd.,  is  leaving  England  to-day  to  take  up  a  temporary  posi- 
tion in  India,  and  he  exnects  to  be  awav  for  about  six  months. 

Mr.  Albert  Tsaac  Belisha  has  been  elected  a  director  of  the 
Metropolitan  Railway  Co. 

It  is  announced  in  the  Press  that  the  Home  Secretary  has 
appointed  Mr.  W.  Walker,  H.M.  Inspector  of  Mines  in  charge  of 
the  Scotland  division,  to  the  newly-created  post  of  Deputy-Chief 
Inspector  of  Mines  at  the  Home  Office. 

Mr.  F.  G.  Maxwell  Williams,  BSc,  manufacturers'  agent, 
Montreal,  Canada,  is  at  present  in  this  country  on  a  business  visit, 
and  he  will  be  glad  to  hear  from  firms  engaged  in  the  electrical 
industry  who  are  desirous  of  opening  or  extending  business 
connections  with  the  Dominion.  His  address  is  Motley  Bank, 
Camberley. 

Obituary.—  Mr.  A.  Bruce  Anderson. — For  the 
Becond  time  in  a  space  of  little  more  than  two  years,  the  world 
has  been  shocked  by  a  terrible  calamity  at  sea  involving  a  colossal 
death  roll.  The  British  race,  true  to  its  great  traditions,  thinks 
lightly  of  the  sea.  and  never  travelled  more  than  now.  Every  year 
many  thousands  journey  westwards  from  these  islands  in  pursuit 
of  business  or  fortune  in  the  great  territories  of  Canada  In 
recent  years  few  British  eleotrical  men  had  paid  more  frequent 
visits  thereto  than  Mr.  A.  Bruce  Anderson,  who  had  devoted  such 
close  atten'ion  to  the  developments  of  the  Ferranti  business  there. 
On  May  2nd  he  left  England  to  attend  to  various  matters 
on  that  side  ;  unfortunately,  be  bpgan  his  homeward  journey  on 
the  ill-fated  Empress  of  Ireland,  and  unhappily  is  not  among  the 
survivors  of  the  catastrophe  which  occurred  on  May  29th 
before  the  vessel  was  out  of  the  St.  Lawrence.  We  are  quite  sure 
that  the  whole  industry,  in  the  ranks  of  which  Mr.  Anderson  was 
so  widely  known,  will  desire  to  offer  its  deep  sympathy  to  the 
widow  and  three  children  who  are  left  to  mourn  his  loss.  Mr. 
A  Bruce  Anderson  joined  Mr.  8.  Z.  de  Ferranti  in  Charterhouse 
Square,  London,  EC,  about  1892  as  an  accountant.  With  the 
transference  of  the  works  to  Lancashire,  he  moved  to  Hollinwood 
about  the  year  1897,  and  gradually  rose  in  position  until  he  becams 
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The  Late  Mr.  A.  B.  Anderson. 


in  which  he  took  a  great  interest.  His  election  to  the  chair- 
manship of  the  B.E  A.  M.A.  for  the  third  year  in  succession  was 
evidence  of  its  members'  appreciation  of  his  powers  in  leadership, 
and  of  his  organising  abilities.  A  frequent  text  for  his  speeches 
was  the  necessity  of  subordinating  individual  or  sectional  interests 
to  those  of  the  whole  body.  Mr.  Anderson  was  a  young  man — 
only  44  years  of  age — and  his  friands  looked  forward  to  many 
years  of  practical  achievement  at  his  hands.  From  the  above  it  will 
be  observed  that  it  w»s  jus1;  22  years  ago,  when  22  years  of  age, 
that  he  first  came  into  touch  with  Mr.  Ferranti,  to  whom,  as  well 
as  to  the  firm  of  Ferranti,  Ltd  ,  his  loss  comes  as  a  personal  on*. 

Sir  Joseph  Wilson  Swan.— The  funeral  of  Sir  Joseph 
Swan  took  place  on  Saturday  last,  May  30th,  in  the  beautiful 
churchyard  of  All  Saints,  Warlingham,  Surrey.  Among 
those  present  were  the  following  members  of  the  family  : — 
Lady  Swan  (widow);  Mr.  D  maid  Cameron-Swan,  F.R.P.S., 
F.S.  A.Soot.  (eldest  son)  and  Mrs.  Cameron-Swan,  also  their 
sons,  Ewen  and  Duncan;  Miss  Swan  (eldest  daughter); 
Mrs.  Sharpe  (daughter)  and  her  daughter  Viola  ;  Mrs.  Reginald 
Morcom  (daughter)  and  Mr.  Reginald  Morcom  ;  Mr.  Kenneth  R. 
Swan  (son) ;  Mr.  Percival  Swan,  M.Inst.M.E.  (son)  ;  Mr.  John 
Cameron  Swan,  J. P.  (brother)  ;  Miss  White  (sister-in-law)  ;  Miss 
Louisa  White  (sister-in-law)  ;  Mr.  J.  Arnold  White  (cousin  of  Lady 
Swan)  ;  Mr.  George  Swan  (nephew)  and  wife  ;  Mr.  John  W.  Ilarvie 
(nephew) ;  Mr.  Carl  Leyel  (nephew)  ;  Mrs.  Aneurin  Williams 
(niece)  and  Mr.  Aneurin  Williams,  M.P.  ;  Mrs.  Valpy  (niece)  ;  Miss 
Atkinson  (niece)  ;  Mrs.  John  Lion  (niece)  ;  the  Misses  Mary  and 
Emily  Swan  (nieces);  Lt.-Col.  Sir  Charles  Bedford,  D  So  .  M  P. 
(nephew  of  Mr.  J.  Cameron  Swan). 

The  following  were  among  the  friends  present : — Sir  Thomas 
Birclay  ;  Prof.  Carey  Foster,  F.R  S.  (representing  the  Royal 
Society  and  University  ColWge,  London,  and  the  Institution  of 
Electrical  Engineers)  ;  Mr.  Louis  Brennan.O.B.  ;  Mr.  Payne,  F.I.C. 
(of  Mawson  &  Swan,  Ltd.,  Newcastle)  ;  Mr.  Robert  Mond  (Royal 
Institution);  Mr.  A.  A.  Campbell  Swinton,  M.I.E.E.  (representing 
Institution  of  Electrical  Engineers)  ;  Mr.  John  Spiller,  F.I.C 
F.C.*3.,  F.R.P.S.  (representing  Royal  Photographic  Society)  ;  Prof. 
Darker,  D.Sc,  F.R.S.  (representing  National  Physical  Laboratory)  ; 
Mr.  Stuart  Reid,  D.C.L.  (representing  University  of  Durham) : 
Mr.  Morse  ;  Mr.  W.  H.  Patohell  and  Mr.  Cyril  Hitchoock  (Institu- 
tion of  Mechanical  Engineers)  ;  Mr.  Walter  Hibbert,  F.O.B.;  Mr. 
Hyde  (former  laboratory  assistant);  Mr.  Greig  (laboratory  assis- 
tant) ;  Prof.  John  Perry  ;  Mr.  H.  C.  Gover  (formerly  secretary  of 
the  Edison  *  Swan  United  Eleotrio  Light  Co.,  Ltd.)  ;  Mr.  F.  W. 
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Reynolds  (City  of  London  Eleotrio  Lighting  (Jo  )  ;  Dr,  M.  Perkin 
(.Britiih  Science  Guild)      Tha   Institution  of    BltMCrioftl  ttngineerl 

wan  alio  repnueuted  by  On  I.  It.  B  Otomp  01  0  8.,  hi. I  M  .1  mu 
Swinburne,  F.E.8.,  pan  presidents;  Mr.  J.  BL  King  bury,  member 
of  Council,  HiulMr  P,  K  11  iwelL,  soorotary.  Ovi-r  iU  wr«atln  an  I 
floral  tributes  were  sent.  The  1'reaident  of  the  Rjyal  Sjoiety  and 
the  Lord  Mayor  of  Newcastle  w«ro  unable  to  curry  out  their 
intention  of  being  present. 

uMu.  N.  L.  Wait. — A  Scottish  correspondent  writes:— "Mr. 
Norman  Leslie  Watt  resident  engineer  at  Brakpaa  for  the  Victoria 
Falls  and  Transvaal  Power  Co.,  whose  death  us  the  result  of  an 
accident  is  announced,  was  well  known  in  lllasgow  and  the  West  of 
Sootland.  Deceased  was  only  35.  After  serving  his  apprenticeship 
with  Messrs.  Grant  and  Ritchie,  Kilmarnock,  he  studied  eleotricity 
in  Glasgow.  Later  he  held  an  important  post  in  one  of  the  large 
London  eleotricity  works,  and  was  selected  from  a  long  list  of 
candidates  for  the  Transvaal  post.  Mr.  Watt,  who  was  married 
about  three  years  ago,  leaves  a  widow  and  daughter." 

Mr.  Fbedebick  Thomas,  senior  partner  in  the  firm  of  Frelk. 
Thomas  &  Co.,  makers  of  eleotrio  light  tittings,  Drumtnond  Street, 
Hampatead  Road,  N.W.,  who  has  been  omnected  with  the  electrical 
industry  for  the  past  25  years,  passed  away  peacefully  on  Saturday 
last,  after  au  illness  lasting  some  months. 

We  regret  to  learn  of  the  death  of  Mb.  S.  L  Bentlky,  partner 
in  the  firm  of  H.  W.  Butler  &  Co.,  Ktngaway,  W.C  ,  which  occurred 
somewhat  suddenly  from  diabetes,  on  Saturlay  lait,  after  an 
illness  of  only  eight  days.  Mr.  Bantley  studied  in  the  Polytechnics 
of  Buda-Pest  and  Zurich,  and  in  the  Polytechnic  School  in  Paris. 
He  was  a  member  of  the  S  >ciecc  Internationale  de-i  Electriciens. 
He  joined  the  Electrical  Powar  Storage  Co.,  Ltd.,  in  1900,  acting  as 
their  representative  at  the  Paris  Exhibition  of  that  year,  and  at  the 
Glasgow  International  Exhibition  of  the  following  year.  He  was 
for  several  yeara  stationed  in  Glasgow  as  the  E.P.S.  representative 
for  Sootland,  subsequently  adding  to  this  the  North  of  England. 
He  left  the  oompany  iu  1912,  pining  Mr.  Butler  as  partner.  Mr. 
Bentley  was  at  his  office  on  May  20th,  and  up  to  the  27th  ult.  was 
expecting  to  be  back  at  hia  post  within  a  few  days.  Arrangements 
are  being  made  for  the  business  of  H.  W.  Butler  &  Co.  to  be 
continued  as  heretofore. 

Wills. — According  to  the  Financial  Times  Mr.  John 
Gott,  of  Hove,  chief  engineer  to  the  Commercial  Cable  Co.,  left 
£23,439  gross,  and  £22,268  net. 

Sib  Richard  Mottbam,  J.P.,  a  director  of  Galloways,  Ltd.,  left 
£9,320  gross,  and  £8,762  net  personalty. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Magneta  Time  Co.,  Ltd. — A  memorandum  of  satisfaction  in 

ull  on  April  30th,  1914,  of  debenture;  dated  October  Cth,  1911,  May  2itb,  1912, 
and  February  3rd  and  December  10th,  1913,  seouriog  £2,240,  has  been  ti  ed. 

Debenture  dated  April  30th,  1914,  to  seoure  £  1,000,  cbarged  on  tbe  company's 
undertaking  and  property,  present  and  future,  inoluding  uncalled  capital. 
Holders:  Uolonial  Bank  of  Australia,  Ltd.,  33,  Biahopsgate,  JC.C. 

Etlmundsons'  Electricity  Corporation,  Ltd.— A  memorandum 

of  satisfaction  iu  full  on  July  12th,  1912,  of  trust  deed  dated  August  14tb, 
1908,  securing  £100,000  prior  Hen  stock,  bas  been  Bled  (notified  May  5th, 
1911). 

Edmundson's    Electricity   Corporation,    Ltd.  —  Mortgage 

dated  May  bth,  1914,  to  secure  J!  18,000,  charged  on  the  undertaking  authorised 
by  a  provisional  order  granted  to  the  Urbaa  District  Counoil  of  Cromer,  and 
land  and  buildings  in  Central  Road,  Cromer,  &o.  Holders:  Commercial 
Union  Assurance  Co.,  Ltd.,  24,  '25  and  26,  Cornhill,  E.G. 

Marbro,  Ltd. — Particulars  of  £1,150  debs.,  created  April  16th, 
1914,  filed  pursuant  to  Bee.  93  (3)  ot  the  Companies'  (Consolidation)  Aot,  1908, 
the  whole  amount  issued.  Property  charged  :  The  company's  undertaking 
and  property,  present  and  future,  including  unoalled  oapital.    No  trustees. 

Naylorgraph,  Ltd. — Deb.  dated  April  29th,    1914,   to  Beoure 

£1,000,  cbarged  on  the  company's  undertaking  and  property,  present  and 
future,  including  unoalled  capital,  subjeot  to  poor  debs,  fjr  A'3,000.  Holder: 
J.  M.  Hunt,  Fairlawn,  Park  Road,  6 juthborough,  Kent. 

Wellingborough    Electric    Supply    Co.,     Ltd.  —  Issue    on 

May  5th,  1914,  to  secure  £500  debentures,  pare  of  a  series  of  which  particulars 
have  already  been  filed. 

Pernambuco  Tramways  and  Power   Co.,   Ltd.— Issue  on 

May  5th,  1914,  of  £10J,000  debentures,  part  of  a  series  of  which  particulars 
have  already  been  fl:ed, 

Simplex  Conduits,  Ltd.— Capital,  £100,000,  in  10,000  prefer- 
ence shares  of  £5  each  and  50,000  ordinary  shares  of  £1  each.  Return  dated 
March  17th,  1914,  10.00)  preference  and  40.000  ordinary  shares  taken  up, 
£50,000  paid  on  tbe  preference,  £40,000  considered  as  paid  on  the  ordinary. 
Mortgages  and  charges :  Nil. 

James  Keith  &    Blackman  Co.,  Ltd.— Issue  on  May  15th. 

1914,  of  £200  debentures,  part  of  a  series  oi  which  particulars  have  already 
been  filed.  A  memorandum  of  satisfaction  in  full  [at  on  April  14th,  of  second 
deb.  dated  February  9th,  securing  £100,  and  (In  on  May  15th,  1914,  of  debs, 
dated  May  15th,  1906,  and  May  15th,  Ull,  securing  £1,100,  alio  notified. 

Lord  Howe  Electrical  Engineering  Co.,  Ltd.— Particulars 

of  £500  debentures,  oreated  May  11th,  1914,  fled  pursuant  to  Sea.  93  (3)  of  tho 
Companies'  (Consolidation)  Aot,  1908,  the  whole  amount  being  now  issued. 
Property  charged :  The  oompany's  undertaking  and  property,  present  and 
future,  including  unoalled  oapital.    No  trustees. 

Godfrey  Manufacturing  Co.  Ltd.— Mortgage  on  storei,  offices. 

machine  shop,  dynamo  house  and  land,  &Q.,  dated  April  23rd,  1914,  to  secure 
all  moneys  due  or  to  beoome  due  from  the  oompany  to  London  City  and  Mid- 
aud  Bank,  Lti.,  5,  Care  ui.iec  llo  Str  eet,  E.C. 


I'.ir*  ElftOtrk    Killwiyt  and    Llghllnrf   ».,    Ltd. 

M  iroD    I  lib     i  Hi        SI,  in  i  y        l  ,  v   r 

•  n.r  i  sail*  I....- 

•  nil  ii  i  [   and  77.9J4  jl  I        .l,..;ni.  -i.'»p»f 
Hunt    Dra.  dsD.  at  'Ilk. 

County  of  Durham  Ele<  triotl  Power  Dlitribatlui  « <■.,  Ltd. 

(01,5911.     Uapl  Ml,    * 

muro  dataa  viarcn  4o.ii,  1'Ji  i ,  ail  (oarM  taken  ag  ;  tiM  nf 

and  charge*     £430,000, 

CrOMley  Brother!,  Ltd 

prof,  and  57,031  ord    unarm  01  t l'l  ai  Marofa  I'r.li,  I'JII  .  all 

Biiarus  takun  up;  £J7H,20U  paid  on  27,HiJ  oi  I  1   M   paid  on 

12,519  prul.  and  u7,t).li  ord.     Monglgu*  and  cha  fa*  :  Mil. 

Itu^by  Lamp  CO.,  Ltd.     I   we  on    Miy  i;'.th,  19U,  of  A  1,000 

debentures,  part  of  a  series  of  whioh  particulars  have  already  been  filed. 

Eckstein,   Heap  &  Co.,  Ltd.  (1M,282)-C*plt»l,  it 

£1   shiiKi.     netur.i  ,i,ii.  ,d    April  18tb,   1914;    8.1.000  lharai    ta<nn    up;    £7,500 
(J. id,  xii;M0  ejii.i  luivi  nsp  .id.    Mjrtgagoa  and  ohargai:  Nil. 


CITY    NOTES. 


\e\v  Lit;  iu- I'd  I  Tract  in  a  Co.,  Ltd. 

The  directors' report  for  the  year  ended  Mtrch  31st,  1914,  states 
that  the  revenue  received  and  accrued  amounted  to  £21,763  The 
general  exp-mses,  including  directors'  fee-i  and  legal  charges, 
amounted  t  j  £2,038,  and  the  debenture  interest,  less  income-tax,  to 
£7,231.  The  accounts  show  a  profit  of  £12, 1"!  plus  £4,198 
brought  forward,  making  a  total  of  £16,982  available  for  distri- 
bution. The  directors  recommend  that  £10,480  be  devoted  to  the 
payment  of  a  4  per  cent,  dividend,  less  lucome-tax,  and  £6,502 
oarried  forward.  The  accjunts  of  the  Norwich  Electric  Tramways 
Co.  show  that  there  was  an  increasa  in  the  traffic  receipts  for  the 
year,  and  alao  an  increase  in  the  expenses.  A  dividend  of  3  per 
cent,  was  received  from  that  company  for  the  year  ended  June 
30th,  1913.  Toe  dividend  received  from  the  Coventry  Electric 
Tramways  Co.  for  the  year  ended  December  31st,  1913,  was  Is.  Id. 
per  share.  The  Douglas  Southern  Electric  Tramways,  Ltd.,  paid 
7  per  cent,  on  its  preference  shares  and  'ii  per  cent,  on  the 
ordinary  shares,  in  respect  of  the  year  ended  October  31st,  1913. 
The  income  received  from  the  Philadelphia  undertaking  for  the  12 
months  ended  December  31st,  1913,  amounted  to  £13,922.  The 
directors'  reports  aud  accounts  of  tbe  Coventry  Electric  Tramways 
Co.,  the  Norwich  Electric  Tramways  Co.,  and  the  Douglas  Southern 
Tramways,  Ltd.,  respectively,  are  circulated  with  the  report  of  this 
oompany. 

Merthyr  Electric  Lighting  and  Traction  Co.,  Ltd. 

Mb.  0.  G.  Somkbville  presided  at  the  meeting  held  on  May  27th 
at  Electrical  Federation  Building.  He  moved  the  adoption  of  the 
report,  which  showed  that  the  revenue  during  the  year  had  been 
£24,167,  an  increase  of  £2  962.  The  directors  recommended  that 
£1,000  be  put  to  reserve  account,  £1,600  was  required  for  dividends 
on  preference  shares  and  at  the  rate  of  7  per  oent.  per  annum  on 
the  ordinary  shares,  carrying  forward  £000.  On  the  electricity 
supply  there  had  been  an  increase  due  to  the  extension  of  the 
main  down  the  valley,  and  the  units  sold  showed  an  increase  of 
18  per  cent.  This  did  not  include  the  supply  to  the  light  railway, 
on  whioh  the  inoreased  reoeipts  amounted  to  £12,600.  The 
passengers  carried  were  2,174,102,  an  increase  of  233,000,  the  largest 
number  of  passengers  they  had  oarried  in  any  one  year.  Since  the 
close  of  the  year  business  had  been  progressive.  The  extensions 
at  Cefn  Coed  were  now  being  carried  through. 

Mb.  C.  S.  Tegetheieb  seconded,  and  the  report  was  adopted. 

At  an  extraordinary  meeting  a  resolution  was  passed  authorising 
the  issue  of  the  remaining  6,000  cumulative  preference  shares  as 
ordinary  shares.  The  Chaibman  said  this  was  to  facilitate  obtain- 
ing new  capital. 

Nairobi  Electric  Power  and  Lighting  Co.,  Ltd. 

The  directors  report  that  the  progress  of  the  company's  working 
during  the  year  llJ13  is  as  under  : — 


Units  generated         

Customers  connected  at  December 
Motors  oonnected  b.h.p.  at  December . . 
Private  lights  oonnected,  8-c.p.  equiv, . . 

Street  lighting,  8-c.p.  equiv 

Net  profit  


1912.  1913.  Increase. 

604,394  723,*>2  19'76  % 

558  610 

US  373  50  40    ,, 

10,653  13.745  2896  % 

2,000  2,000  — 

£2fiiH  £1,983  88-60  % 


Negotiations  with  the  Government  have  been  satisfactorily  oon- 
oluded  for  the  extension  of  the  company's  concession  from  25  years 
to  60  years,  and  the  grant  of  important  falls  on  the  Toika  K'ver 
for  the  generation  of  electricity,  and  arrangements  are  being  made 
for  the  prompt  extension  of  the  company's  plant  for  the  production 
of  electric  current,  which  is  urgently  called  for  by  the  increased 
demand  at  Nairobi.  In  order  to  provide  the  necessary  capital  for 
the  new  installations  of  machinery  and  plant  now  required,  the 
remainder  of  the  ordinary  shares  of  the  company  atd  of  the 
authorised  debentures  will  be  issued. 


Yorkshire  (West  Riding)   Electric  Trannvajs  Co., 

Ltd.— An  interim  dividend  of  3  per  cent,  on  the  6  per  cent,  cumu- 
lative preference  shares  is  announced. 
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Hongkong  Tramway  Co.,  Ltd. 

The  annual  meeting  was  held  on  May  27th  at  the  offices,  19, 
St.  Swithin's  Lane,  E.C.,  Mr.  E.  C.  Morgan  presiding. 

In  proposing  the  adoption  of  the  report  (see  Elec.  Rev., 
p.  9-21),  the  Chairman  said  that  the  boycott  to  which  he  re- 
ferred at  length  last  year  had  ceased  and  the  traffic  receipts 
for  many  months  past  had  been  very  satisfactory.  They 
would  note  that  the  Government  had  made  a  further  payment 
of  S15.248  towards  the  loss  incurred  by  the  company  during 
the  boycott,  making,  with  the  amount  previously  contri- 
buted, a  total  of  $46,248.  The  currency  question  was  as  yet 
unsolved,  and  it  would  be  seen  from  the  profit  and  loss 
account  that  the  loss  on  subsidiary  coinage  showed  no  abate- 
ment. They  hoped,  however,  that  the  Government  Ordinance 
which  came  into  force  on  March  1st  last  might  produce  an 
improvement  in  the  stability  of  the  British  subsidiary  coin. 
They,  however,  did  not  look  for  any  rapid  change  by  reason 
of  the  fact  that  the  British  subsidiary  coin  was  still  in  such 
excessive  supply.  A  comparison  of  the  various  averages  given 
at  the  end  of  the  report  showed  a  decided  increase  in  the 
number  of  passengers  carried  and  some  increase  in  the  mile- 
age run.  The  earnings  and  the  expenses  were  naturally 
higher  in  consequence,  but  they  would  see  that  the  average 
fare  per  passenger  had  been  well  maintained,  which  indicated 
that  the  popularity  of  the  tramways  had  not  been  prejudiced 
by  the  long  period  through  which  the  boycott  was  in  opera- 
tion. A  small  increase  had  been  made  in  the  carrying  capacity 
of  the  lines  during  the  year.  Representations  had  been  made 
by  certain  of  the  shareholders  and  by  the  Stockbrokers'  Asso- 
ciation of  Hongkong  requesting  the  directors  to  take  steps  to 
establish  a  Colonial  register  to  facilitate  the  transfer  of  shares 
in  the  colony,  and  arrangements  were  being  made  accordingly. 
Having  regard  to  the  difficulties  they  had  had  to  contend 
with,  he  thought  it  was  a  very  good  report,  and  the  figures  of 
the  traffics  since  the  commencement  of  the  present  year  would 
appear  to  indicate  that  it  was  reasonable  to  expect  further 
improvement  in  their  net  receipts  as  soon  as  they  were  able 
to  see  more  clearly  the  effect  of  the  legislation  upon  the  coin- 
age question.  They  might  have  seen  reports  in  the  news- 
papers during  the  last  few  days  regarding  the  increase  of 
plague  cases  in  Hongkong.  Plague  was  always  present  there 
in  some  degree,  but  as  it  appeared  to  be  somewhat  more 
serious  than  usual,  and  might  result  in  driving  away  some  of 
the  Chinese  from  the  colony  and  thus  adversely  affecting  their 
traffic  receipts,  they  thought  it  desirable  to  cable  to  the 
manager  for  news.  He  had  replied  that  in  his  opinion  the 
worst  was  over,  and  he  (the  Chairman)  hoped,  therefore,  they 
need  not  fear  any  serious  consequences. 

Mr.  Robert  Miller  seconded  the  motion  and  the  report  was 
adopted. 

West  India  and  Panama  Telegraph  Co.,  Ltd. 

The  directors'  report  for  the  six  months  ended  31st  December, 
1913,  states  that  the  amount  to  credit  of  revenue  is  £38,699 
against  £38,505  for  the  corresponding  half-year  of  1912,  and 
the  expenses  have  been  £25,630  against  £24,428.  The  result 
is  therefore,  a  balance  of  £13,069  plus  £1,837  interest  on 
investments,  and  £3,185  brought  forward,  making  an  avail- 
able total  of  £18,091.  This  amount  is  to  be  dealt  with  as 
follows :— First  preference  6hares,  dividend,  six  months  to 
31st  December,  6s.  per  share,  £10,369;  second  preference 
shares,  dividend,  six  months  to  31st  December,  6s.  per  share, 
£1,401;  ordinary  shares,  Is.  per  share  (free  of  income  tax), 
£4,416;  balance  to  current  half-year's  account,  £1,905.  The 
traffic  receipts  for  the  six  months  show  an  increase  of  £201 
as  compared  with  those  for  the  corresponding  period.  In  the 
directors'  report  for  31st  December.  1911,  it  was  stated  that 
the  exclusive  rights,  granted  by  Spain  to  the  company  for 
landing  cables  in  Porto  Rico,  expired  on  15th  February,  1912, 
and  that  the  United  States  Government  bad  not  acceded  to 
the  company '8  application  for  an  extension  of  those  rights. 
The  Government  subsequently  granted  permission  to  the  Com- 
pagnie  Francaise  des  Cables  Telegraphiques  to  land  their  cable 
in  Porto  Rico;  and  since  December  last  that  company  has 
be«n  competing  for  Porto  Rico  traffic. 

The  annual  meeting  was  held  on  May  28th  at  Winchester 
House,  E.C. 

Mr.  G.  von  Chadvin  (the  Chairman)  said  that  he  was 
occupying  the  chair  because  Mr.  Kingsford,  the  Chairman  of 
the  Companv,  was  in  the  West  Indies.  He  had  visited  almost 
the  whole  of  their  stations.  During  his  stay  he  had  looked 
into  the  business  of  the  company  and  taken  particular  pains 
to  see  how  the  organisation  was  working,  and  he  had  put 
himself  into  communication  with  the  Governors  of  the  various 
colonies.  Mr.  Kingsford  had  also  got  into  personal  contact 
with  the  staff  and  settled  a  number  of  matters  which  it  was 
difficult  to  handle  by  correspondence.  He  (the  speaker) 
thought  it  would  be  found  that  the  visit  of  their  Chairman 
had  distinctly  benefited  the  company.  Proceeding  to  propose 
the  adoption  of  the  report,  the  Chairman  said  that  the  total 
receipts  for  the  half-year  had  amounted  to  £38.699,  which 
was  about  £200  more  than  those  for  the  corresponding  half- 
year,  which  amounted  to  £38,505.  The  expenditure  in  the 
half-year  was  £25,629  against  £24,427,  an  increase  of  £1,203. 
It  waa  very  striking  to  note  how  very  near  the  expenses  and 


the  receipts  had  kept  for  the  two  half-yeara.  Aa  he  had 
pointed  out,  aa  far  as  the  income  was  concerned  the  difference 
was  only  £200,  and  while  the  expenditure  was  £1,203  more, 
that  excees  arose  from  the  fact  not  that  the  ordinary  expendi- 
ture had  materially  differed  but  that  in  the  corresponding 
half-year  the  company  received  an  amount  derived  from  the 
use  of  their  repairing  ship  by  a  neighbouring  company  which 
could  be  set  off  against  the  expenditure.  The  very  closeness 
of  the  figures  pointed  to  the  fact  that  the  management  was 
carefully  looking  after  all  the  details  and  that  the  usage  which 
had  been  established  by  long  time  of  the  company's  lines 
was  a  regular  and  steady  one.  The  evenness  of  the  expendi- 
ture was  also  very  largely  due  to  the  excellent  management 
of  the  repairing  work.  They  had  on  board  their  ship  a  staff 
which  was  extremely  valuable,  and  tiny  had  continually  to 
congratulate  themselves  on  the  certainty  with  which  thffl 
localised  interruptions  and  faults  and  the  rapidity  with 
which  those  faults  were  taken  cut  and  repaired.  With  a  large 
experience  of  cable  companies,  he  was  in  a  position  to  say 
that  their  stall  was  an  exceedingly  good  one  and  tin 
done  by  it  was  exceedingly  efficient.  At  the  last  meeting 
Mr.  Kingsford  referred  to  negotiations  w:hich  were  pending 
between  the  British  Government  and  the  company  in  which 
the  Canadian  Government  and  the  Governments  of  the, 
Colonies  in  the  West  Indies  were  concerned.  Certain  arrange- 
ments were  then  foreshadowed  and  he  was  sure  the  share- 
holders would  be  pleased  to  know  that  the  Canadian  Govern- 
ment had  put  that  portion  of  the  subsidy  which  was  to  be 
given  to  the  company  on  to  its  Parliamentary  estimates,  and 
the  British  Colonies  in  the  West  Indies  had  all  voted  the 
continuation  of  those  subsidies  for  ten  years.  They  did  not 
raise  the  subsidies  which  had  been  given  up  to  the  present, 
but  they  had  given  them  for  a  fixed  period  of  ten  years.  The 
consideration  which  the  company  had  to  give  for  the  sub- 
sidies was  a  considerable,  and  in  some  cases  a  very  drastic, 
reduction  in  the  rates.  They  trusted  that  in  course  of  time 
through  the  operation  of  the  lowering  of  the  rates  traffics 
would  be  considerably  increased,  and  that  the  payment  which 
the  company  would  have  to  make,  for  the  subsidies  would  be 
to  a  considerable  extent  set  off  by  increased  earnings.  With 
regard  to  the  competition  which  they  had  in  Porto  Rico, 
they  had  felt  the  effect  of  that  competition  on  their  receipts 
to  a  considerable  extent.  He  had  to  say  that  there  had  been 
a  considerable  decrease  in  the.  traffics  since  the  close  of  the 
financial  year  equal  to  very  nearly  9J  per  cent,  of  the  total 
traffic.  That  was  accounted  for  by  the  competition  in  Porto 
Rico  and  by  the  interruption  of  the,  Colon  cable  60  that  no 
traffic  was  at  the  present  time  coming  to  them  from  that  part 
of  the  system. 

Mr.  W.  H.  Bibks  seconded  the  motion  and  the  report  wag 
adopted. 

Calcutta  Electric  Supply  Corporation,  Ltd, 

The  annual  meeting  was  held,  on  May  28th,  at  Salisbury 
House,  E.C,  Mr.  Paget  V.  Luke,  CLE.,  presiding. 

In  proposing  the  adoption  of  the  report  (see  Elec.  Rev. 
p.  879),  the  Chairman  said  that  considering  the  period  had 
been  a  critical  one  in  the  history  of  the  company,  involving 
the  closing  down  of  all  their  old  generating  stations  and  the 
concentration  of  the  whole  supply  at  a  new  source,  the 
record  for  last  year  w'ould,  he  thought,  be  considered  satisfac- 
tory. With  an  increased  output  and  an  increased  revenue 
there  was  a  reduction  in  working  costs,  and  the  accounts 
showed  an  increased  net  profit  of  nearly  £17,000  as  compared 
with  1912.  The  capital  account  had  been  increased  by  £67,959, 
due  to  the  completion  of  their  high-tension  scheme,  and  to 
general  expansion.  When  they  remembered  the  size  of  the 
area.,  and  the  district  covered  by  the  company's  licences,  it 
was  evident  that  a  very  large  amount  of  work  had  to  be  done 
in  order  to  cope  with  the  constantly  increasing  demand  for 
current,  a  demand  which  it  would  be  unwise  not  to  be  pre- 
pared to  meet.  There  must  necessarily,  therefore,  be  a  con- 
stant extension  of  mains  and  additions  to  plant.  That  invi 
additional  capital,  and  the  directors,  wishing  to  be  in  a 
position  to  raise  whatever  capital  might  be  required,  recom- 
mend that  they  be  empowered  to  increase  the  capital  by 
£500,000.  The  board  had  no  intention  of  thowing  that  ad- 
ditional capital  at  once  on  the  market,  but  proposed  as  money 
was  required,,  that  a  portion  of  the  issue  be  offered,  on  such 
terms  as  they  might  consider  suitable,  taking  into  account 
the  state  of  the  money  market  at  the  time  of  the  issue,  with 
the  understanding  that  any  new  shares  would  be  first  offered 
to  the  existing  shareholders.  Turning  to  the  revenue  account. 
on  the  debit  side  there  was  a  large  saving  in  coal  and  v. 
at  the  generating  stations,  which  was  owing  to  the  in<>re 
economical  plant  and  to  the  closing  down  of  four  generating 
stations  and  concentrating  work  at  Cossipore.  Against  the 
saving  thus  effected,  however,  must  be  set  the  increased  cos' 
of  wages,  under  distribution,  owing  to  the  number  of  men 
employed  in  the  different  sub-stations  required  under  the  nev 
conditions.  The  sum  of  £7,561,  under  special  charges,  wa 
an  abnormal  one,  and  represented  work  done  for  the  net 
scheme  and  paid  for  out  of  revenue.  While  1912  saw  tl 
opening  of  tfi  iting  BtatioD   at  Cossipqr 

1913  had  been  occupied  with  its  consolidation,  the  final  closing 
down  of  the  old  generating  stations,  the  opening  of  new  sub 
stations,  and  the  disposal,  so  far  as  it  had  been  possible,  r 
tbs  superseded  plant.     It  must   be  understood  that,   in  di 
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posing  of  thin  plant,  it  wan  probable  tome  losa,  even  ou  its 
,1,  pn  ,  ,.u.  il  vullil  ,  would  L><  llu»ltUU«d,  aud  UrUVUiUO  Wub  Luado 
Icji  Uiin  prospective  !u.-.b  by  uddHiouul  tiuubfeis  to  the  depre- 
ciation and  renewals  fund.  In  uddmon  to  work  ou  the  now 
icheuie  then  had  been  extensions  of  mums  which  were  con- 
stantly becoming  ncceasury,  und  further  additions  to  plant. 
One  of  the  objects  for  which  the  directors  sanctioned  the 
large  capital  outlay  necessary  to  reform  the  whole  system  of 
eupply  had  been  satisfactorily  attained,  and  ulthough  tho 
new  plant  was  not  fully  at  work  until  August  last  considerable 
economy  in  generating  costs  had  already  resulted.  At  the 
name  time  the  company  had  been   placed  m  a  position  to  offer 

current  to  the  manufacturing  industries  in  Calcutta  at  a  very 
low  price.  This  was  bringing  a  large  number  of  consumers 
on  to  the  mains  which  would  materially  add  to  the  revenue. 
On  the  credit  side  there  had  been  a  gratifying  increase  in  tho 
receipts  from  sale  of  current,  the  net  revenue  having  nearly 
doubled  in  the  last  five  years.  Applications  for  current  for 
fans  and  lights  showed  no  signs  of  falling  off,  and  the  demand 
for  supply,  from  both  small  and  large  consumers,  continued 
very  encouraging.  Tho  street  lighting  contract  for  liowrah, 
which  was  mentioned  last  year,  had  been  successfully  started. 
and  a  number  of  thoroughfares  were  now  lit  by  electricity. 
The  result  was  very  effective  and  would  probably  mean  further 
extensions,  not  only  in  this  district,  for  it  had  also  led  to 
enquiries  from  other  districts  of  Calcutta.  Owing  to  the 
satisfactory  results  of  last  year's  working  the  directors  felt 
justified  in  recommending  an  increase  of  the  dividend  for  the 
year  1913,  from  8i  per  cent.,  at  which  it  stood  in  1912,  to  9 
per  cent.  While  they  were  able  to  recommend  an  increased 
division  of  profits  among  the  shareholders  the  board  was  of 
opinion  that  it  was  only  fair  that  their  customers  should  par- 
ticipate in  the  prosperity  of  the  company.  They  were  therefore 
considering  the  best  means  of  making  a  reduction  in  the 
price  for  current  for  lighting  purposes.  They  hoped  to  arrive 
at  a  decision  very  shortly  and  to  make  an  announcement  which 
they  trusted  would  be  satisfactory  to  the  public  in  Calcutta. 
The  directors,  however,  in  considering  this  concession,  had 
to  remember  that,  while  electric  supply  companies  appeared 
to  be,  only  just  recovering  from  the  reduced  demand  due  to 
the  larger  use  of  metal  filament  lamps,  which  consumed  less 
current  than  the  old  carbon  lamps,  there  was  a  possibility  of 
the  early  introduction  of  a  half-watt  lamp  which  would  again 
reduce  the  consumption  of  current  for  an  equal  amount  of 
light.  So  far  this  half-watt  lamp,  which  had  been  talked 
about  for  some  time,  had  not  yet  been  placed  on  the  market 
in  small  sizes,  but  there  was  no  saying  how  long  it  would  be 
before  the  small  size  lamp  was  evolved.  The  preliminary 
report  on  the  Calcutta  improvement  scheme,  referred  to  last 
year,  had  now  been  published,  and  involved  the  widening  of 
many  roads  and  the  pulling  down  of  a  large  number  of  old 
houses.  When  those  new  roads  were  laid  out,  and  the  new 
buildings  erected,  the  company  might  expect  increased  de- 
mands for  electrical  energy  for  lighting  and  fans.  They  had 
lately  signed  a  contract  for  a  supply  of  alternating  current, 
on  a  large  scale,  to  a  jute  mill,  the  supply  to  commence  before 
the  end  of  the  current  year.  Other  important  contracts  were 
under  negotiation,  and  there  seemed  every  reason  to  anticipate 
a  period  of  increasing  prosperity.  Their  agent  and  chief 
engineer  reported  that  he  had  been  loyally  supported  by  the 
staff  in  Calcutta  during  the  year,  and  the  new  bonus  scheme, 
which  was  outlined  when  he  (the  chairman)  last  addressed 
them,  had  come  into  operation  for  the  first  time  for  the  year 
1913.  Under  its  provisions  a  bonus  of  one  per  cent,  on  the 
net  profits  would  be  divided  among  the  staff  in  India,  in  pro- 
portion to  their  salaries.  This  year  the  sum  to  be  divided 
amounted  to  £1,271,  which  should"  prove  to  the  staff  the  com- 
pany's desire  to  associate  them  with  its  prosperity,  and  should 
act  as  an  incentive  for  their  loyal  co-operation  in  keeping 
down  expenses.  The  provident  fund,  to  which  the  whole  of 
the  staff  as  well  as  the  company,  contributed,  now  exceeded 
£12,000,  and  was  much  appreciated  by  the  employees.  As 
stated  in  the  report,  in  consequence  of  the  increase  of  work 
in  Calcutta,  it  had  been  found  necessary  to  remove  to  new 
and  larger  offices.  The  company  had  been  able  to  secure 
excellent  premises,  with  plenty  of  room  for  the  staff,  without 
incurring  much  additional  expense.  For  the  same  reason  it 
had  been  decided   to  remove  the  office   in   London.      New 

f remises  had  accordingly  been  taken  at  No.  1,  Broad  Street 
lace,  to  which  the  work  would  be  transferred  early  next 
month.  That  change  would  necessitate  the  retirement  of  Mr. 
Beeves,  their  secretary,  but  he  was  glad  to  say  that  that 
gentleman  had  consented  to  still  serve  the  company  in  an 
advisory  capacity. 

Sir  Cuilford  Molesworth  seconded  the  motion. 

Replying  to  questions  the  Chairman  said  the  board  recog- 
nised that  the  services  of  Mr.  Reeves  to  the  company  were 
very  great,  but  it  was  impossible  to  add  that  gentleman  to 
the  board  because  the  number  of  directors  was  limited  to 
Ive  by  the  articles.  As  he  had  said,  they  were  retaining  his 
services  in  an  advisory  capacity. 

The  report  was  adopted. 

Subsequently  a  resolution  was  passed  increasing  the  capital 
of  the  company  from  £1,000.000  to  £1,500,000  by  the  issue  of 
100,000  new  shares  of  £5  each. 

The  Chairman,  in  reply  to  questions,  said  it  was  impossible 
to  say  when  they  would  be  issuing  any  of  the  new  shares, 
but  he  thought  it  would  be  necessary  to  raise  some  portion 
pf  the  additional  capital  before  the  close  of  the  year. 


fadrai  Electric  Supply  (  orporatio  i,   Lf4. 

Iiik  directors'  report  for  the  year  ending  3L»t  December,  1913, 
states   that   tho  Dumber  of   units  sold   was  4,063,063  compared 
with  8,(79,181  units  in  19121,  an  increase  of  B74,7tVJ.     'J6'd  new 
consumers  came  on  to  the  mains. 
Total 

Consumers  connection*  Equivalent  In 

Ymr.         connected.          In  «».  Ire  r    lampt,  Units  lold.      OroM  t* 

1»I0                71«                  2,260  7o,aai  l,hM.7S7  £17.464 

1U11            1,086               3.172  106,787  £rt.VjH 

L9U           1.3:ir.                4.U20  I  1:11 

1918           1.571               4,1)41  IM.707  *  Z*lttff 

The  result  of  [ad  year's  working  shows  a  lo  ting 

debenture  and  all  other  charges,  i 
warned  th<    shareholders  in  th  u 

for  tho  year  1913  could  not  be  otherwise  than  lory, 

consequent  upon  their  having  to  rely  upon  the  old  plai 
meet  the  increasing  demand.  Unfortunately,  the  pi 
aggravated  by  the  breaking  down  of  the  boiler  plant  in  the 
early  part  of  the  year,  necessitating  the  starting  up  b;. 
Tramways  Company  of  its  own  plant,  which  has  since  had 
to  be  kept  running  continuously  in  order  to  supplement  the 
company's  load;  added  to  this,  the  coal  situation  showed  no 
improvement,  either  as  regards  prices  or  deliveries.  'J  hi 
plant,  the  first  portion  of  which  it  was  anticipated  would  have 
been  erected  and  in  commercial  operation  before  the  < 
last  year,  is  not  yet  in  commission,  but  from  the  latest  re- 
ports from  Madras,  a  start  will  take  place  about  the  end  of 
June.  On  account  of  the  condition  of  the  old  generating 
plant,  no  serious  effort  was  made  to  procure  new  con- 
sumers, but  the  amount  of  energy  sold  during  the 
year  increased  by  over  27  per  cent.,  and  the  directors  are 
satisfied  that  there  is  plenty  of  scope  for  development.  The 
scheme  for  the  consolidation  of  the  management  of  the  com- 
pany's and  the  tramways  business  referred  to  in  the  last 
report,  was  brought  into  operation  on  1st  December  last,  and 
the  anticipated  saving  to  both  concerns  has  been  fully  realised. 
The  result  of  the  working  of  the  tramways  for  the  year  1913 
showed,  after  providing  for  debenture  interest,  and  transfer- 
ring £7,000  to  depreciation  and  renewal  fund,  an  available 
balance,  including  the  amount  brought  forward,  of  £12,553, 
compared  with  £10,523  for  the  previous  year.  A  dividend  of 
5  per  cent,  was  paid  on  the  ordinary  shares  which  are  owned 
by  this  company,  and  £3,320  was  carried  forward.  Mr. 
A.  M.  H.  Walrond  and  Sir  W.  J.  Cuningham,  K.C.S.I.,  have 
resigned  their  seats  on  the  board,  and  the  directors  desire  to 
place  on  record  their  appreciation  of  the  valuable  services 
rendered  by  these  gentlemen.  Mr.  James  Gray  (who  has 
been  a  director  of  the,  Tramways  Company  since  its  incorpora- 
tion) has  been  elected  to  fill  one  of  the  vacancies  and  has  been 
appointed  chairman.  It  is  not  proposed  to  fill  the  other 
vacancy  at  present. 

Units   generated       6,345,369 

Units  sold          4,653.883 

Units  used  on  works         181.832 

Units    lost    and    unaccounted    (or     609,644 

Units    sold— Street    lighting        62.675 

Lighting,  fans,  and   small  motors  by  meter...  1,590,786 

Power                  '. 2,900,422 

Consumers    connected            1,571 

Maximum  demand  in  kw 1,648 


Baclielet  Levitated  Railway. — It  is  reported  in  the 

daily  Press  that  a  prospeotus  of  this  company  will  shortly  appear, 
offering  90,000  ordinary  shares  of  £1  each.  The  direotors,  accord- 
ing to  the  Times,  will  include  Major  W.  H.  Houghton-Gastrell, 
M.P.,  Admiral  Sir  A.  Paget,  and  Sir  Harry  Simuel,  M.P.  They 
propose  to  ereot  a  full-sized  track  about  a  mile  in  length,  on  land 
plaoed  at  their  disposal  by  the  Great  Central  Railway.  We  have 
already  made  our  position  clear  with  regard  to  the  prospecta  and 
possibilities  of  this  system,  and  will  only  repeat  that  from  an 
engineering  point  of  view  it  is  based  on  utterly  fallacious  ideas, 
the  development  of  which  can  lead  only  to  disaster.  The  cost  of 
construction,  working  and  maintenance  will  be  so  great  as  to 
render  its  operation  on  commercial  lines  impossible. 

Sinoe  writing  the  above  lines  we  have  received  a  copy  of  the 
prospectus ;  the  subscription  list  opened  yesterday  and  closes 
to-morrow  for  town,  and  on  Monday  for  the  country.  It  is  stated 
that  no  portion  of  the  issue  has  been  underwritten.  The  ordinary 
shares  are  entitled  to  one-third  of  the  profits,  the  vendor  shares  to 
the  remainder.  Mr.  Emile  Bachelet  is  named  as  consulting 
engineer,  and  Mr.  W.  E.  Lloyd  as  chief  engineer.  The  company  is 
to  acquire  the  Bachelet  patents  in  various  countries.  The  exhibi- 
tion and  toy  rights  are  not  included  in  this  sale.  It  is  stated 
that  the  model  track  has  been  "examined"  by  many  eminent 
engineers,  scientists  and  experts.  The  present  is  a  parent  com- 
pany, and  its  business  will  be  oonfined  to  demonstrating  the  utility 
of  the  invention  and  to  the  promotion  of  companies  in  other 
countries  ;  "  from  this  source  alone  very  large  profits  should 
accrue."  The  patentee  will  receive  £20,000  in  ra*h  and 
£4,500  in  vendor  shares  of  Is.  each  ;  the  vendors  to  the  com- 
pany receive  £35.000,  namely  £20,000  in  cash,  £10,000  in 
ordinary  shares  and  £5,000  in  vendor  shares.  The  fl  >tation  is 
ma^e  on  the  streneth  of  the  impression  made  on  the  public  mind 
by  the  toy  tra<k  at  Great  Saffron  Hill,  and  is  supported  only  by  a 
report  signed  by  Mr.  Baobelet.  who,  without  a  particle  of  experi- 
mental evidence,  declares  that  on  his  system  a  sp*ed  of  300  miles 
an  hour  oan  be  easily  maintained  throughout  a  journey  of  any 
length.  He  estimates  the  cost  of  a  line  for  mail  purposes  at  less 
than  £5,000  per  mUe,  and  states  that  1  kw.  will  oarry  a  weight  of  5  lb. 
At  present  only  mail  and  express  carriers  are  to  be  oonstruoted.  We 
earnestly  advise  our  readers  on  no  account  to  Invest  in  this  scheme. 
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Ciibm   Telephone  Ho. — The  directors  report  that  at 

Miroh,  llJ14  there  were  16,") I -t  sutnorib  r->'  station*  conn^c^d  to 
th«  system,  a  net  gain  for  tue  year  of  4,0  4,  or  a  m  mtbly  gain  of 
384'5  telephones.  That  the  gan  wax  n  it,  larger  was  due  to  the 
impracticability  of  completing  duriug  the  year  the  new  automatic 
plants  at  Santiago  and  Sagua.  According  to  the  Fintmoiar,  in  the 
last  annual  report  it  was  estimated  that  the  gross  annual  earning; 
oapaci'y  of  the  company  would  reach  the  million-dollar  mark  ; 
not  only  has  this  been  accomplished,  but  the  figures  for  the  closing; 
months  of  the  year  indicate  an  advance  at  the  rate  of  nearly 
$120,000  per  annum  beyond  that  point.  It  is  believed  that  there 
will  be  an  increase  of  3,500  telephones  in  the  present  year,  thus 
bringing  the  system  to  20,000  subscribers  one  year  henca.  That 
this  increase  will  produce  a  proportionate  increase  in  earning 
oapacity,  and  that  the  net  earnings  will  be  even  greater  in  pro- 
portion are  equally  certain.  This  will  be  due  to  inoreased  facilities 
for  toll  service  and  the  in;reased  number  of  subscribers,  without 
a  proportionate  increase  in  operating  a  id  maintenance  expenses. 

Argentina. — The  report  of  the  Compania  Telegrafieo- 

Telefonioa  del  Plata,  for  the  year  end  -d  Dioemodr  31st  la«,  states 
that  the  revenue  amounted  to  (292,814,  aB  compared  with  $289  101 
in  1912.  Taere  was,  however,  an  iuc-ease  in  expenditure  of 
$45,557.  Due  to  the  fajt  that  the  Compania  Telegrafi  iO-Telefonica 
Nacioual  did  not  earn  suffi  ient  to  pay  more  thin  the  guaranteed 
interest  on  the  preferred  shares,  the  cimp»ny  has  not  received  any- 
thing, and  for  that  reason  the  profit  on  the  year's  working  only 
amounts  to  $2,931.  The  rebuilding  of  the  lines  has  necessitated 
heavy  expenditure,  and  the  company  has  been  compelled  to  b  >rrow  ; 
on  this  ace  >unt  creditors  figure  in  the  balance-sheet  for  3425,739. 
— Re c lew  of  the  River  Plate. 

J.  Stone  &  Co.,  Ltd. — The  directors  report  an  increase, 
both  in  volume  of  trade  and  in  pr  ifit  for  1913.  It  is  proposed  to 
pay  a  dividend  on  the  ordinary  shares  at  the  rate  of  10  per  cent., 
together  with  a  bon  is  of  3s.  par  share,  adding  to  reserve  £20,000, 
and  carrying  forward  £120,162. 

Birmingham  District  Power  and  Traction  Co.,  Ltd. 

— The  directors  recommend  a  dividend  of  3i  per  cent.  (7s.  per 
share)  on  the  preferred  ordinary  shares  for  the  year  to  December 
31st,  £5  000  being  placed  to  reserve  and  £11,457  oarried  forward. 
The  annual  meeting  was  held  on  Wednesday. 

Consolidated  Gis,   Metric  (iiglit   and    Power   of 

Baltimore^  Co. — A  dividend  at  the  rate  of  6  per  cent,  per  annum 
on  the  common  stock  for  the  quarter  ended  June  '■)'). h  is 
announced. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
It  is  not  to  be  pretended  that  the  Stock  Exchange  is  in  a  particu- 
larly happy  frame  of  mind.  The  principal  bull  point  in  the 
situation — and  it  would  be  an  important  one  were  there  any  con- 
fidence, any  buying — is  the  ease  of  the  money  market.  This  shows 
signs,  too,  of  becoming  more  pronounced,  on  the  strength  of  which 
Consols  started  with  a  rise  after  the  Whitsun  holiday.  Toe 
advance,  however,  was  soon  lost.  Some  of  the  financiers  in  Paris, 
with  a  ring  of  French  speculators  and  an  ither  in  St.  Petersburg, 
se'-m  to  have  as  much  as  they  can  do  at  the  present  time  to  meet 
their  obligations,  and  incessant  sales  from  both  centres  have 
pressed  harshly  upon  prices. 

The  news  from  Mexico  read  more  hopefully  at  the  end  of  last 
week,  but  the  news  that  Carranza  had  taken  active  steps  in  the 
direction  of  Tampico,  caused  a  lull  in  the  rise  of  prices.  On 
balance,  however,  they  are  decidedly  better.  Iu  Brazilian  issues,  too, 
the  tone  is  firmer,  thanks  to  a  substantial  rise  in  the  rate  of 
exohange,  this  causing  brisk  demand  for  Brazilian  Tractions  and 
sjme  of  the  other  securities  of  Brazil  that  just  lately  have  bten 
most  depreciated. 

Home  Railway  stocks  are  in  a  state  of  suspended  animation,  in 
which  whatever  movement  occurs  is  moBtly  towards  lower  levels. 
The  Whitoun  traffics  failed  to  galvanise  life  or  energy  into  the 
market,  and  most  sections  have  suffered.  Underground  Electric 
Railways  issues  managed  to  shake  themselves  free  from  the  pre- 
vailing dulness,  and  both  classes  of  shares  have  improved — this  in 
consequence  of  the  proposed  legal  alteration  in  the  form  of  the 
compaiy,  to  which  reference  was  made  here  last  week.  It  is 
generally  supposed  that  the  resolutions  will  be  adopw-d.  and  the 
£10  shares  are  i  harder  at  31,  while  the  Is.  snares  improved  to 
9s.  3d.,  tne  lucooae  bonds  risiag  a  point  to  89j.  Districts,  how- 
ever, are  a  point  down  at  23,  there  being  still  some  uneasiness  as 
to  what  will  be  the  upshot  of  the  deliberations  over  the  'busmen's 
charter.  Metropolitans  contrived  to  gain  \.  British  Electric 
Tractions  show  rec  ivery  from  the  disappointment  felt  with  the 
dividend  recently  declared  on  the  7  per  cent.  Non-Cumulative  Pre- 
ferred stock,  the  price  of  thi.  security  rising  3  points  to  58J,  while 
the  other  sto;ks  of  the  company  are  a  firmer  market.  London  and 
Suburban  Preferen'te  improve!  to  12a.  'id,  though  the  Debenture 
stock  lost  2  points.  Yorkshire  (vVeBt  Riding)  Ordinary  shares  are 
^g  lower. 

Electricity  Supply  issues  are  mostly  firm,  and  there  are 
rises  of   i  in  Charing  Cross  City  Undertaking  Preference  and  St. 


James'  and  Pall  Mall  Ordinary.  County  of  London  are  steady  at  12, 
whic'i,  bv  the  way,  sieins  to  bs  a  favourite  figure  at  which  bo'h 
buyers  and  seders  fls  limits  for  their  order*,  declining  to  give 
way  ^  either  side  of  this  figure.  The  d*>ath  of  Sir  J  'seph  Swan 
had  no  effect  upon  the  price  of  the  Edison  &  Swan  descriptions. 
Eleotrio  Construction  shares  of  both  classes  ar«  codividend. 

Amongst  other  manufacturing  concerns,  British  Westinghouse 
stands  out  as  the  most  conspicuous  from  the  Stock  Exchange  point 
of  view.  In  the  case  of  the  company's  Preference  Shares,  fresh 
buying  occurred  towards  the  end  of  last  week,  hoisting  the  price  to 
36s.,  the  greater  part  of  the  rise  being  held.  C  lowing  reports  con- 
tinue to  reach  the  Stock  Exchange  of  the  Company's  present 
prosperity,  while  the  electrification  of  the  North  London  Railway 
has,  no  doubt,  much  to  do  with  the  favour  which  the  shares  are 
enj lying  just  now.  The  rise,  it  may  be  pointed  out,  has  been 
rapid,  and,  so  far,  little  profit-taking  has  attended  it.  General 
Electrio  Preference  moved  up  ^.  Dick,  Kerr  Preference  had 
a  swift  rise  to  16^.  3d.,  and  tbere  are  many  inquiries  for  low- 
priced  shares  in  this  department  which  have  not  yet  experienced 
improvement. 

Latin-Canadians  have  experienced  all-round  recovery.  Various 
bind  issues  of  Mexican  railroad  companies  are  to  have  their  cur- 
rent interest  "  satisfi  d  "  in  scrip,  but  the  prospect  is  regarded  as 
bdng  not  all  black,  and  (whatever  shall  haopsn  next  week)  the 
rises  in  M-xican  utility  descriptions  are  quite  respectable  this 
time.  Mexico  Trams  are  4  higher,  Mexican  Light  and  Power 
Common  have  gained  5 J,  while  the  various  bonds  are  1  to  3  points 
up.  The  market  is  better  generally.  Canadian  Electrics  excep- 
tionally remain  weak,  but  Montreal  L'ght  and  Power  rose  5  points 
to  227  J.  In  the  Brazilian  group,  Rio  Tramway  Firsts  are  once 
more  within  a  point  of  par,  and  the  Seconds  at  89  are  i  better. 
Sao  Paulo  fives,  ex  dividend,  look  tempting  at  97,  cmsidering  the 
nature  of  their  security.  Para  Electrics  are  unchanged.  Brazil 
Traction  spurted  3$,  thus  more  than  regaining  their  fall  of  the 
previous  week.  It  should  be  emphasised,  however,  that  the  market 
in  the  various  Latin-Canadians  is  still  remarkably  narrow,  so 
that  what  in  ordinary  days  would  be  considered  mere  normal 
buying  or  selling,  has  now  an  inordinate  effect,  either  way,  upon 
prices. 

The  dreadful  disaster  in  the  St.  Lawrence  River  is  a  reminder, 
inevitable  as  melancholy,  of  the  Titanic  loss,  with  its  amazing 
sequsl,  the  Marconi  boom.  So  rapidly  have  events— maritime, 
financial  and  political — marched  since  two  years  -back,  that  the 
life-saving  part  again  played  by  the  Marconi  apparatus  in  the 
latest  disaster  is  scarcely  mentioned  even  by  the  halfpenny  papers. 
The  market  in  Marconi  shares  continues  dull,  its  usual  Continental 
supporters  allowing  prices  to  sag  quietly,  though  in  official 
quotation  the  levels  are  maintained. 

West  India  and  Panama  Ordinary  shares  are  flat.  There  has 
been  a  little  foroed  selling,  and  most  of  the  Stock  Exchange  markets 
resent  having  shares,  or  stock,  pressed  upon  them  in  dull  days. 
Both  Preference  issues  are  lower,  too.  Western  Telegraphs  went 
back  i.  The  Eastern  division  keeps  noticeably  steady.  Globe 
Preference,  however,  weakened  slightly,  and  the  Anglo-Americans 
are  dull,  Directs  lot-ing  |,  Anglo-American  Deferred  following  suit. 
Reuters  at  8J  are  ex  dividend.  Anglo-American  Preferred  stock 
and  New  York  Telephone  bonds  remain  in  demand  from  investors. 
Oallenders.  ex  dividend  and  bonus,  are  obtainable  at  12,  jnaking  the 
return  6J  per  oent.  on  the  money.  India-Rubber  shares  fell  5s., 
and  -he  R  ibber  market,  with  the  price  of  the  product  about  2s.  4d. 
per  lb.  has  relapsed  into  a  state  of  semi-somnoltnc*. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Month 

Receipts  for 

Route 

Locality. 

ended 

the 

Total  to  date. 

miles 

(4  wks.) 

month. 

S5  I 

open. 

£ 

£ 

£ 

£ 

| 

May  28 

4,039 

+    473 

30 

16,60 1 

+  1,329 

Blackpool-Fleetw'd 

■i    2i 

1,-24 

— 1.192 

21) 

8,529 

—  1,076 

8 

BriBtol 

„     22 

3',M15 

+  1.713 

21 

160,613 

.  13,451 

Brit.  Elec.Trac.Co. 

„     16 

219.973 

5,251 

.•12, i1;? 

Chatham  aud  List. 

.,    21 

8,678 

-   116 

1)0 

17,489 

4      371 

..    21 

2,118 

+     183 

Jll 

9,644 

I-       i  17 

Dublin 

>.    22 

23,9ti5 

*      54 

Hl,'i74 

—  2,(H3 

54-25 

Hastings 

.,    20 

3,691 

-    377 

-      173 

Lancashire  United 

„    20 

0.111 

t-     421 

82,821 

f    3,M'J 

Llaududno-Col.  Bay 

..    22 

93 

-   SIS 

4,740 

U't 

..    22 

26,211 

21 

120,7*1 

l-   8,316 

Tyneside 

>.    20 

2,117 

•-      65 

:r 

10,459 

+      6*7 

ii 

Anglo-Argentine    . . 

.,    20 

)17,0'6 

2.322 

20 

1,126.716 

+■  9,689 

..      8 

ill  682 

-     0  Ii 

41 

215.892 

t    6  419 

Calcutta 

.,    23 

17.:*  ;) 

f    t9j 

t-    4,3JO 

Kalgoorlie,  W.A.  .. 

April 

2,820 

17 

9,805 

May  15 

t.uBfl 

+    814 

IS 

17,481 

f   1,3'.  1 

Montevideo 

April 

29,615 

-    442 

26 

200,176 

t-      414 

Cen.  London  Rly. 

May  28 

19,731 

^    814 

31 

105,915 

6-78 

1 

City  4  8.  Lon.  Klv. 

„     211 

10,11b 

-    618 

21 

57,416 

Dublin-Lucnn  Rly. 

,.     ffl 

tfil 

211 

2,  S'8 

rh'd  uiy. 

„    21 

7,245 

f    21:) 

21 

86,868 

+  1,266 

London  Klec.  Ry.Co. 

ii   M 

54,7211 

-    120 

21 

JO  1,205 

520 

„    23 

-      98 

21 

47,352 

+        85 

Metropolitan  Rly. 

..    24 

71,981 

+  4,60. 

21 

876,086 

31,594 

29-/5 

Met.  Di&triot  Bly. 

„   23 

51,712 

-    208 

21 

275,915 

+      81.0 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


Btoek 

Dividends 
for 

Closing 

Klun 

ProBent 

NAME, 

or 

Quotations 

+  or 

Yield 

Share. 

June  2nd. 

Fall 

p.o. 

, 

1913. 

1918. 

£  s.  d. 

Bath  Trams,  Pref.  Ord 

1 

Nil 

<£*, 

Nil 

1 

6 

6 

6  13    4 

Do.    44  %  Deb 

100 

4* 

44 

70  —  75 

8    0    0 

Brit.  Eleo.  Trao.,  6  %  Pref. 

100 

»t  fa 

Do.        Do.          Deferred 

100 

+'i 

Do,        Do.          6  %  Cum.  Pr'f. 

100 

6 

H 

8J4-  914 

n  11   2 

Do.              7  %  Non-Cum.  Pr'f. 

100 

8 

34 

67  —  60 

+3 

5  16    4 

Do.               6  %  Perp.  Deb.     . . 

100 

6 

6 

924-  944 

5    6    0 

Do.               U  %  2nd  Deb. 
Central  London  Railway,  Ord. . . 

100 

44 

44 

77  —  80 

5  12    9 

100 

8 

8 

57  —  62 

,. 

4  16    9 

Do.    Gtd.  Assented 

100 

4 

82  —  84 

4  15    3 

Do.    Pref 

100 

4 

4 

68  —  78 

6    9    7 

Do.    Gtd.  Assented 

100 

4 

84  —  86 

4  18    0 

100 

1 

2 

40  —  45 

4    9    0 

Do.    Gtd.  Assented 

100 

4 

80  —  82 

4  17    7 

Do.    4  %  Deb 

City  &  8.  London,  6%  Pref.,  1891 
Do.        Do.          1896      .. 

100 

4 

4 

97  —  99 

4    0  10 

100 

6 

6 

95  —  97 

6    3     1 

100 

5 

6 

91  -  94 

6    6     5 

Do.        Do.          1901      .. 

100 

6 

6 

89  —  92 

6    8    8 

Do.        Do.          1908      .. 

100 

6 

6 

89  —  92 

6    8    8 

100 

4 

4 

86  —  88 

4  U     0 

Hastings  Trams,  6  %  Pref, 

1 

6 

Bt 

i§ —   hi 
65  —  70 

8    6    8 

Do.    4*%Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

100 

3 

44 

6    8    7 

5 

8 

2—24 

6    0    0 

100 

4 

4 

73  —  78 

6    2     7 

Lancashire  United,  6  %  Deb.    . . 

100 

6 

6 

87  —  89 

5  12     4 

London  and  Suburban,  Ord. 

1 

Do.           Do.    6  %  Cum.  Pref. 

1 

5t 

75—80 

7    5    8 

Do.           Do.    4*  %  1st  Deb.  .. 

100 

44 

44 

-2 

6  12    6 

London  Eleo.  Railways,  4  %  Deb, 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Oonsol.  . . 

Do.    Surplus  Lands 

Do.    8*  %  Deb 

Do.    8)  %  Pref 

Do.    84%  Con.  Pref 

Metropolitan  Distriot  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien 

Do.    44%  First  Pref 

Do.    84  %  Gtd 

Metro,  Elec.  Trams,  44  %  Deb, 

Do.    6  %  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4J%  Deb 

South  Metro.  Trams,  4  %  Deb, 
Underground  Eleo.  Railways  .. 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding).  Ord, . . 

Do.    6%  Pref 

Do.    44%  Deb 


UM 

100 

100 
100 


100 
100 
IO0 
100 

101) 

lull 
1O0 

10a 

100 


1/- 

100 

6 

100 

44 

100 

H 

6 

Nil 

6 

B 

100 

44 

DtvUndi 

for 


Closing 
Quotations 
June  2nd. 


90  —  92 
66  —  60 
894—  4" 
61  —  63 

87  —  89 
82  —  84 
80  —  82 

188  —141 
93  —  95 
95  —  97 

88  —  86 
74  —  76 
87  —  90 
854—  884 

•;•  -   !   ---'I 
etf-  bJJ 

66  —  70 

A-     I 

115  -117 
994—1014 

89  —  90 

A-  4 

84  —  87 


Preoenl 
Yield 

p.o. 

t  i.  d. 

4     7    fl 

6  18     i 

4     1 

4     7     4 

8  18    1 

4    8    4 

4    6     4 

Nil 

4     6     1 

4     4     1 

4    2    6 

6    4    8 

4  12     1 

5    0    C 

6  18    C 

H12  11 

7  12    6 

6    6    2 

6  14    4 

Nil 

Nil 

C    2    1 

4  e  e 

6  13     4 

Nil 

4     2     8 

6    8    C 

ELECTRIC    RAILWAYS    AND    TRAMWAYS COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref, 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Auokland  Trams,  6  %  Deb. 
Bombay  Elec.  S.  &  Trams,  Pref, 

Do.    44%  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traotion,  Light  and  I 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 

B.'Columbia  Eleo.  Rly.,  Def.    .. 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  1st  Mort.  Deb. 

Do.    44  %  Vancouver  Deb,    . . 

Do.    4jJ%Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Eleotrio  TramB 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds  . . 
Kalgoorlie  El.  Trams  6%  A  Deb. 

Do.    6%BDeb 


6 
6 

St 

64 

100 

4 

4 

100 

44 

44 

100 

b 

6 

100 

5 

5 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

6 

6+ 

6 

8 

8 

6 

6 

5 

100 

44 

g 

100 

H 

100 

6 

6 

100 

6 

e 

40 

44 

44 

100 

4* 

44 

100 
6 

74 

3 

5 

5 

6 

100 

44 

44 

1 

6 

5 

5 

5 

6 

100 

4 

4 

100 

6 

6 

$1000 

6 

5 

100 

5 

6 

100 

3 

4*a-  m 

6  11     4 

4i—   44 

6    2    3 

924-  944 

984-1015 

4    4    8 

4    8    6 

94  —  96  xd 

6     4     0 

103  -106 

4  14     3 

lot—  114 

6     4    4 

944—  964 

4  13    8 

99  —101 

4  19    0 

£04—  824 

+3§ 

7    5    5 

68-    74  xd 

5  12    3 

4|—    6Jxd 

4  15    3 

98  —101 

4     9     1 

110  —114 

7    0    4 

108  —107 

6  12     1 

103  -106 

4  14     2 

97  -100 

4  10    0 

94  —  98 

4  12    0 

934—  954 

4    9     1 

64-7 

6  15    9 

5—5J 

4  15    3 

97  —  100 

4  10    0 

t-      1 

6  13    4 

6jSs—  6T7„ 

4  11  11 

92  —  97 

4    2    6 

90  —  94 

-i 

■2 

6    6    8 

984—  974 

6    2    6 

84  —  89 

6  12    4 

10  —  20 

Nil 

La  Plata  Eleo,  Trams,  Ord, 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord,  . . 

Do.    6%  Pref 

Do.    6  %  Deb 

Madras  Eleo.  Tr.,  6%  Cum. Pref. 
Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lit.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  ..        .. 

Do.    Gen.  Con.  6  %  Bonds     .. 

Do.    6%  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      .. 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  I 
6  %  Bonds  / 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,  Lt.  and  P.  1 
5  %  1st  Deb. ) 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  .. 

Do.    6%  Pref 

Do.    5%  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

W- 

6 

1 

6 

R 

1 

6 

6 

100 

6 

5 

5 

6 

fi 

100 

6 

6 

100 

fi 

6 

$1000 

5 

6 

$100 

7 

7 

5 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

6 

6 

6 

K 

100 

44 

44 

6 

6 

100 

6 

6 

$500 

6 

5 

100 

5 

6 

100 

6 

6 

6 

7 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

95  —100 

4J-  5i 
101  —103 
78  —  81 

984—1004 

71  —  75 
78  —  82 
75  —  80 


664—  89* 
6  —  5j" 
96  —  97 

98  —100 

88  —  90 

94  —  98  xd 

88  —  92 

96  —  97 
4|-  5J 
4J-    5i 

92J—  95.ji 

934—  954 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES— HOME. 


Bournemouth  &  Poole,  Ord, 

Do.    44%  Pref 

Do.    Second  6  %  Pref. . . 

Do.    44  %  Deb.  Stook  . . 
Brompton  &  Kensington,  Ord. 

Do.    7  %  Cum.  Pref.     . . 
Central   Electrio  Supply,  4  ' 
Guar.  Del 
Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref.  . . 

Do.    "  City     Undertaking 
44  %  Cum.  Pref 

Do.    Do.    4%  Deb.     .. 
Chelsea,  Ord.         ..        .. 

Do.    44%  Deb 

City  of  London,  Ord. 

Do.    6%  Cum.  Pref.    .. 

Do.    6%  Deb 

Do.    44  %  Seoond  Deb. 
County  of  London,  Ord.  . . 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord.  .. 

Do.    6%  Cum.  Pref.    .. 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb 
Folkestone 

Do.    44%  First  Deb.    .. 


10 

Stook 


10 

Stock 

100 


Stock 

Stock 

£3 


10  —  11 

9—10 
10|-  10J 
95  —  98 

8J-    9$ 

8J-  8| 
894-  924  xd 

4J-     6§ 

4g-    5 

41-  41 
92  —  94 

4i-    64 

97  -100 
16  -  17 
12i-  184 

116  —120 
100  -103 

111-  121 

111-  121 
103  —106 

98  -101 

A-    A' 

8J-     4 

1|-  2 
84-87 

6-64 
98-96 


r  4 


6    7 

4  10 

5  10 
4  11 

6  8 
4    0 


6  11    7 

4  10    0 


4    6  1 

4  17  7 

4  10  0 

5  17  8 
4    9 

4    7  4 

4  8  1 

5  14  3 
4  17  0 


Nil 

7  10  0 

6  *8  6 

5    9  1 

4  14  9 


Hove 

Kensington  &  Knightsbridge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  44  %  Deb.  . . 
London  Electrio,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb.  . . 
Metropolitan  

Do.    44  %  Cum.  Pref 

Do.    4*  %  First  Mort.  Deb.    . . 

Do.    84  %  Mort.  Deb 

North  Metropolitan  Power  Sup- ) 

ply,  6  %  Mortgages  (Red.) ) 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mai),  Ord, . . 

Do.    7%  Pref 

Do.    84%  Deb 

South  London,  Ord. 

Do.  5  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.  44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb,  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


6 

8 

9 

5 

H 

9 

Stook 

4 

4 

Stock 
8 

% 

? 

6 

fi 

6 

Stook 

4 

4 

6 

5 

St 

44 

Stock 

44 

44 

Stock 

84 

34 

100 

6 

6 

10 

6 

6 

6 

7 

7 

6 

10 

12 

6 

7 

7 

100 

84 

84 

4 

H 

54 

100 

6 

6 

1 

» 

7 

100 

44 

44 

£S 

Nil 

6 

W 

4 

100 

44 

44 

6 

10 

10 

6 

44 

«4 

•  Unless  otherwise  stated,  all  shares  are  fully  paid.       t  Interim  Dividend.       ]  And  Blinded  Certs. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Contmmd.) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    6%  Pref 

Calgary  Power,  let  Mort,  Bde.  .. 
Canadian  Gen.  El.  Com 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.     6  %  Deb 

Eleo.  Lt.  and  P.  of  Goohabamba, ) 

6  %  Bonds  | 

Eleo,  Supply  Victoria,  6  %  1st) 

Mort.  Deb.  J 

Eleo.    Dev.    Ontario,    6   %    1st) 

Mort.  Bonds  I 

Kalgoorlie  Eleo.  P,  and  L.,  Ord, 

Do.    6%  Pref 

Kaministiquia  Power,  6  %  G.  Be, 

Madras,  Ord 

Melbourne,  6  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  BdB. 

Do.    6  %  2nd  Mort.  Bonds    . . 


Stock 

or 
Share. 

Diridends 
for 

6 

6 

B 

6 

84 

9 

6 

6 

5 

100 

E 

6 

SI  00 

7 

8 

$100 

7 

7 

1 

6 

100 

E 

6 

100 

6 

6 

100 

6 

E 

$600 

6 

6 

10/- 

Nil 

1 

6 

4 

(600 

6 

E 

6 

Nil 

100 

E 

S 

6 

E 

$100 

4 

4t 

9100 

7 

7 

6 

E 

100 

E 

E 

Closing 

Rise 

Present 

Quotations 

+  or 

Yield 

June  2nd. 

Fall 

p.o. 

64-    6 J 

E  11    7 

IS-     8 

6  12     (i 

6jS-     5ft 
904—  924 

4   111 

E    8    0 

103  —MB 

7    6    6 

117  —122 

fi  18  10 

87"-  90 

7  12    0 

E  11     1 

83  —  88 

6  14  10 

91  —  91 

6    6    E 

H34-964 

E    4     9 

t=      f 

Nil 

8    0    0 

108  —105 

4  15    2 

1J-     1£ 

106  —108 

4  12    6 

61  —  66 

+  3 

7  11    6 

43  —  47 

t5* 
+  24 

71  —  75 

9    6    8 

73  —  78 

+  3 

6    8    4 

59  —  64  xd 

1  +  24 

7  13    8 

Monterey  Rly.,  Light  4  Power, ) 

6  %  1st  Mort.  Deb. } 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt ,  Power  and  Coal,  I 

6%  1st  Mort.  Bonds/ 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    6  %  Deb.  Stook 
Roy.  Eleo.  Co.,  Montreal,  4J  %l 
1st  Mort.  Deb.  J 
Shawinlgan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    4*  %  Per.  Deb 

Toronto  Power,  44  %  1st  Deb.  . . 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb. ) 
Victoria  Falls  Power,  Pref. 
WeBt  Eootenay  Power  and  Lt..  1 
1st  Mort.  6  %  Gold  J 


Stook 

or 
Share. 

Dividends 
for 

100 

1912. 
6 

1918. 
6 

$100 

9 

lOt 

$500 

6a 

Ea 

Stock 
Do. 
Do. 

10 
6 
6 

10 
6 
E 

100 

44 

44 

$100 
$500 
Stock 
Do. 

54 

fi 

6 
fi 

3 

100 

E 

E 

1 

6 

6 

100 

6 

6 

Closing 
Quotations 
June  2nd, 


51  —  66 
225  -230 

10  —  20 
286  -246  xd 

97  —103 
101  -103 

100  —102 

134  -138 

107  —109 
994-1014 

98  -100  xd 

85  —  87 

a-    a 

108  -105 


Rise 
+  or 
Fall 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcock  &  Wilcox 

Do.     Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  . . 

Do.    Deb.  Stk 

B.I.  4  Helsby  Cables 

Do.    Pref.    .         

Do.    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouse,  Pref.      . . 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%Pref 

Do.    5  %  Prior  Lien  Deb.      . . 

Lo     41%Deb 

Do.    4J  %  Second  Deb. 
Gallender's  Cable 

Do.    Pref 

Do.    Deb 

Caatner  JCellner 

Do.    Deb 


7 

6 

6 

16 

16 

6 

6 
6 

6 

6 

100 

E 

E 

100 

fi 

E 

6 

10 

18 

6 

6 

6 

100 

*i 

a 

100 

M 

2 

Nil 

E 

100 

4 

4 

100 

6 

6 

1 

1 

2 

Nil 

100 

6 

E 

100 

<1 

a 

100 

fi 

16 

15 

6 

6 

fi 

100 

44 

44 

1 

20 

"3 

100 

44 

*!-   I3 

8    6    0 

6  17    2 

2>5-  3A, 
li-    U 

6    4    7 

4    7    6 

« 

4  14     1 

6    8    0 

97  —100 

6    0    0 

90  —  96 

6    5    3 

9i—    9| 

6  13    4 

6J-    6| 

4  14     1 

101  —104 

4    6    9 

92  —  94 

4  15    9 

If*-     11? 

H 

6    8    6 

78  —  76 

B    6    8 

100  —103 

6  16    6 

2/-  -8/- 

Nil 

8/-  -8/6 

Nil 

0-      i 

Nil 

80  —  86 

6  17    8 

tO  —  56 

8    3    8 

29  —  88 

18  12    8 

113—  12J  xd 

6     3    8 

6  —    6i 

4  16    6 

97  -100 

4  10    0 

2|-      Sg 

-A 

8  kl     5 

104  —107 

4    4    1 

Crompton  4  Oo.,  Deb. 

Diok,  Kerr 

Do.    Pref 

Edison  4  Swan,  A,  £3  paid 

Do.    fully  paid 

Do.    4%  Deb 

Do.    6  %  Second  Deb.  .. 
Electric  Construction       . .        . 

Do.    Pref 

Greenwood  4  Batley,  Pref, 

Do.    Deb 

General  Electrio,  6  %  Pref, 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  4  T,     .. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

WiUans  4   Robinson,  4%  1st! 

Mort.    Deb J 

Do.    B  4  %  Cum.  Pref, 


100 

fi 

fi 

1 

Nil 

1 

6 

6 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

fi 

fi 

1 

fi 

6 

1 

7 

7 

10 

7 

7 

100 

fi 

E 

10 

6 

6 

100 

4 

4 

6 

15 

20 

E 

44 

*7 

100 

44 

<4 

10 

74 

74 

10 

E 

fi 

12 

20 

20 

100 

4 

4 

100 

4 

100 

U 

88  —  86 

9-     » 

3-     1 

+A 

|=4 

58  —  62 

61  —  66 

A-    iJ"i 

1  -   it 

6J-    7| 

92  —  94 

10ft-  10ft 

+  tV 

87  —  91 

144—  1'"'4 
4J  -    4 
994-107*  xd 

9|-  103 

-* 

864—  88J 

98  —100 

68  —  67 

—  1 

40  —  44  xd 

TELEGRAPH    AND    TELEPHONE    COMPANIES. 


Amazon  Telegraph 

Do.     6  %  Deb.  Red 

American  Telep.  4  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  -  Portuguese  Tel.,  6  %  1 
Mort.  Deb. J 
Chili  Telephone  . .  . .  : . 
Commercial  Cable,  Btlg.  4  %  Deb. 
Cuba  Telegraph 

Do.     10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  4J  %) 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock  . . 

Do.    4%  Mort.  Deb 

Eastern  Extension  .. 

Do.    4%  Dob 

Globe  Telegraph  and  Trnst 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4%  Cum.  Pref 


10 

44 

44 

Stock 

E 

E 

$100 

8 

8 

$1000 

4 

4 

Stock 

B 

H 

Do. 

A 

6 

Do. 

80/- 

80/- 

100 

E 

E 

6 

8 

6t 

Stock 

4 

4 

10 

6 

Ht 

10 

10 

10 

5 

4 

4 

E 

10 

10 

10 

4 

4 

100 

44 

44 

Stock 

7 

7 

Do. 

m 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

8 

6t 

10 

6 

6 

10 

20 

20 

2S 

1:1 

IK 

$100 

E 

6 

$100 

4 

4 

6J-  6i 
94-97 
123  -127 
91  —  94 
64  -  67 

1084-1094 

23  -  28* 
1C2  —104 

71-  74 
7  !-  Bl 
84-  94 
16  -  17 
84—  4 
7J-  73 
63-  6i 
98  —100 
180  -183 
77  —  79 
94  -  96 
124—  18 
944-  96* 
ItS-  Hi 
152-  121 
81  -  88 
664-  584 
81  —  84 
68  —  71 


7    4    0 

B    8    0 

6    6    0 

4    6    0 

4    9    7 

-\ 

6    9    7 

6    7    8 

4  16    2 

6    6    8 

4  18    9 

6    6    4 

6  17     H 

6    0    0 

6    9    0 

-4 

6  16    4 

4  10    0 

6    6    8 

4    8    9 

4    8    4 

6    7    9 

4    8    0 

fi    B    4 

-i 

4  13    4 

6    1     1 

B  11     1 

5  19    1 

fi  12     7 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref. . . 
Monte  Video  Telephone,  Ord.  . . 

Do.    6%  Pref 

New  York  Telep.,  4*%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb.       .. 
Pacific  and  European  Tel.,  4%  1 
Guar.  Debs.  ) 

Reuter's         

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  % ) 
Deb.  Red.  J 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

WeBt  Coast  of  America    ..        .. 

Do.    4  %   Debs.,   1  to  1,5001 

guar,  by  Braz.  Sub.  Tel.  I 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref 

Do.     5%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  DebB 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

6 

R 

1 

fi 

6 

100 

44 

44 

1 

10 

10 

1 

ft 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

7 

Cert. 

6 

6 

Stock 

44 

44 

6 

8 

6t 
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6 

6 

34 

24 

N 

100 

4 

4 

10 

1 

U 

10 

6 

10 

6 

6 

100 

E 

E 

10 

7 

7 

Stock 
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4 

$1000 

44 

44 

8-    8| 

n-  2a 

99i-100i 

-i 

2ft-  2ft 

lS-  iS 

874-  894 

98  -100 

.. 

8  -    9xd 

126  —129 

98  -100 

6i—    63 

64-    Eg 

I-    1» 

96  —  99 

-i 

91—    93 

-8 

84-    9 

-* 

97  -  99 

UK-  13,' 

-* 

854-  974 

94  -  97 

*  Unless  otherwise  stated  all  shares  are  fully  paid. 


t  Interim  dividend, 


a  Paid  in  deferred  interest  warrants. 


Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


A  Twenty-First  Anniversary.— On  May  23rd  the  staff 

of  the  Newcastle  branch  of  MXSSBS,  Siemknh  Bkos.  Dynamo 
Wobkh,  Ltd.,  celebrated  the  21st  anniversary  of  the  establishment 
of  the  branch  by  an  enjoyable  outing.  On  the  invitation  of  the 
firm,  they,  together  with  their  wives  and  friends,  were  conveyed 
by  motor  to  Hothbnry,  where  they  were  entertained  at  dinner.  Mr. 
Campbell  proposed  the  health  of  Messrs.  Siemens,  thanking  them 
for  their  hospitality,  and  Mr.  Ball  responded  on  their  behalf. 
Owing  to  the  bad  weather,  the  sports  programme  had  to  be  some- 
what curtailed  and  a  whist  drive  was  substituted.  The  evening, 
however,  was  fine,  and  the  following  events  were  carried  out,  con- 
cluding a  most  successful  day  : — Egg  and  spoon  race  for  ladies ;  blind- 
fold race  ;  100  yds.  staff  consolation  handicap;  and  tug-of-war. 


Electric  Clocks. — We  understand  that  when  Messrs. 

VlOJCERS,  Ltd.,  went  three  years  ago  into  their  new  office  buildings 
at  Westminster,  they  decided  to  equip  them  with  electric  clooks, 
and  invited  three  manufacturers  to  equip  a  couple  of  floors  each  on 
trial.  We  are  informed  that  the  period  of  test  has  now  expired, 
and  the  firm's  decision  has  been  in  favour  of  the  Synchronome 
system  with  which  their  works  at  Sheffield,  Barrow-in-Furness  and 
Montreal  are  also  equipped.  At  10  days'  notice  the  Synchronome 
Co.,  Ltd.,  were  instructed  to  extend  their  system  of  73  clocks  by 
the  addition  of  a  farther  52  of  a  special  type  suitable  to  the  build- 
ing. This  extension  was  successfully  carried  out  between  the  time 
of  closing  on  Saturday  and  re-opening  on  Tuesday  morning  of  the 
Whitsuntide  week-end. 
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Electricity    Supply    Rifle    League. — The  following 

matches  have  been  decided  during  May  : — Brimsdown  (Mursell,  97), 
541,  Ilford  (Tufnell,  Brown,  97),  564  ;  Brimsdown  (Dartnall,  97), 
552,  Westminster  (H.  Pearman,  97),  558  ;  Brompton  (Austin,  98), 
565,  Ilford  (Bailey,  McKelvey,  96),  569  ;  Brompton  (Fumeaux,  96), 
661,  Shoreditch  (Harrison,  Weekea,  99),  585  ;  Central  (Cope,  97),  561 ; 
City  Co.  (Harlow,  98),  554  ;  Central  (Robinson,  98),  567,  Hackney 
(Hilling,  Matthews,  Self,  97),  570  ;  Central  (Robinson,  98),  573, 
Shoreditch  (Ebner,  99),  578  ;  City  Co.  (Harlow,  96),  549,  West- 
minster (W.  Pearman,  97),  557 ;  City  Co.  (Harlow,  96),  557, 
Ilford  (Tufnell,  95),  555 ;  Hackney  (Self,  97),  561,  Poplar 
(Randall,  Cruickshank,  95),  548  ;  Hackney  (Hilling1,  Matthews,  !Ki), 
562,  Ilford  (McKelvey,  Bailey,  Haeger,  98),  563  ;  Poplar  (Randall, 
96),  545,-  Westminster  (Horley,  95),  555  ;  St.  James's  (Cockburn, 
96),  555,  Westminster  (Winchcombe,  98),  569.  The  following  are 
the  positions  to  date  : — 


— Mate 

;hes. — 



Scores. 

Average 

Shot. 

Won. 

Lost. 

Pnts 

For. 

Agnst. 

per  match. 

Shoreditch  .. 

6 

5 

0 

12 

3,456 

3,316 

576-0 

Central 

7 

5 

2 

10 

3,991 

3.868 

570-14 

Westminster 

7 

5 

2 

10 

3,898 

3,898 

556"85 

Brompton    .. 

.       7 

4 

3 

8 

3,958 

3,933 

56543 

Ilford 

.       8 

4 

4 

8 

4,673 

4,422 

559-12 

Hackney 

.       6 

3 

3 

6 

3,314 

3,323 

5523 

St.  James's  .. 

5 

2 

3 

4 

2  783 

2,805 

556-6 

City  Co.       .. 

5 

2 

3 

4 

2,761 

2,776 

552  2 

Brimsdown  .. 

5 

0 

5 

0 

2,726 

2,801 

545*2 

Poplar 

6 

0 

6 

0 

3,172 

3,390 

52866 

Wireless   Telegraphy   ami   Telephony.     By  C.    R. 
1  ie  London:  Seeley,  Service  and  Co.     Price 

5/   ; 

I  in    is  a  popular  :i' 
oi  wirele:    telegraphy  and  telephony  which 
no  previous  knowledge  of  the  subject  on  the  pari 
'I"-  reader.    On  the  who  uthor  fulfil-,  hi-,  aim 

very  succe  sfully,  though  a  .'.ell  to  gtat< 
that  system-,  other  than  the  Marconi  system  hardly 
receive  proportionate  treatment.  The  second  objec- 
tion which  is  apparent  from  a  preliminary  survey  of 
tne  book  is  that,  although  the  latter  is  excellently 
arranged  and  produced,  its  price  is  too  high.  It  is 
surely  a  mistake  to  bring  the  price  of  a  work  into 
conformity  with  that  of  a  series  to  which  it  is  to  be 
added  il  the  amount  of  matter  which  is  or  can  be 
usefully  presented  to  the  reader  does  not  justify  this 
price.  In  the  writer's  opinion,  the  price  of  this 
book  could  and  should  be  at  least  30  per  cent,  lower. 

The  author  is  to  be  complimented  on  the  care  and 
skill  with  which  he  leads  the  reader  step  by  step 
from  elementary  facts  which  are  general  knowledge, 
through  suitable  analogies,  to  the  ultimate  goal  in 
view.  In  Chapter  I  the  reader  is  given  a  working 
conception  of  ether  waves,  and  made  to  realise  the 
relation  existing  between  light  and  "  wireless  " 
oscillations.  There  is  a  slight  laxity  of  construction 
in  Paragraph  2,  p.  22,  which  implies,  at  present,  that 
fluorescence  is  a  phosphorescent  substance,  etc.;  in 
several  places  there  are  unjustifiable  changes  in 
tense  in  succeeding  sentences,  which  blemishes 
should  be  removed  at  the  earliest  opportunity.  In 
Chapter  II  a  number  of  fundamental  principles,  in- 
cluding the  nature  of  electric  discharge  and  the 
meaning  and  action  of  electromagnetic  induction, 
are  dealt  with  in  a  manner  that  should  easily  be 
followed  by  the  lay  reader,  yet  which  introduces 
no  serious  technical  inaccuracy.  The  electronic 
theory  is  clearly  explained  in  simple  language  in 
Chapter  III,  but  the  author  seems  here  to  wander 
considerably  outside  the  bounds  of  strictly  pertinent 
matters;  the  matter  actually  presented  is  excellent, 
but  a  considerable  percentage  of  the  space  occupied 
by  this  chapter  might  profitably  have  been  devoted, 
say,  to  a  more  extended  description  of  methods  and 
apparatus,  and  a  treatment  of  the  applications  of 
wireless  telegraphy. 

Chapter  IV  is  devoted  to  an  account  of  early  pro- 
posals and  experiments,  and  as  one  reads  this  and 
the  two  following  chapters  (which  deal  respectively 
with  the  advent  of  true  wireless  telegraphy  and  with 
Sir  William  Crookes's  remarkable  forecast  in  1892 1. 
one  is  more  than  ever  impressed  and  saddened  by 
the  extraordinary  series  of  accidents  by  which — from 
the  date  of  Faraday's  induction  experiments  in  1831,  . 
to  Thomson's  experiments  in  1874,  Hughes's  wire- 
less communication  in  1879,  and  Lodge's  remarkable 
work  in  the  nineties — the  immediate  commercial  ap- 
plication of  known  facts  and  methods  was  over- 
looked. It  has  been  said  that  we  are  a  nation  of 
fortunate  blunderers,  but  our  blunders — if  this  be 
not  too  harsh  a  word  in  this  connection — are  not 
always  fortunate  as  regards  the  commercial  appli- 
cation of  scientific  research.  Nevertheless,  we  can 
now  read  with  no  more  than  a  feeling  of  regret  for 
opportunities  missed,  the  author's  graphic  descrip- 
tion of  the  work  of  Faraday,  Morse,  Lindsay, 
Preece,  Maxwell,  Hughes,  Hertz,  Lodge,  and 
others.  Following-  excerpts  from  the  extraordinary 
prophecies  by  Crookes  in  1892,  we  are  presented 
witli  a  pleasing  description  of  the  advent  and  rapid 
preliminary  successes  of  Marconi.  The  first  indica- 
tions of  the  services  which  wireless  telegraphy  were 
to  render  in  saving  life  at  sea  were  given  fifteen 
years  ago,  when  mishaps  to  the  East  Goodwin 
Lightship  were  reported  promptly  by  this  means. 
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In  Chapter  IX  the  author  considers  what  other 
inventors  were  doing  at  this  time,  and  presents  a 
brief  description  of  the  Lodge-Muirhead,  Slaby- 
Arco,  Braun-Siemens,  and  De  Forest  systems  as 
used  at  the  end  of  the  nineteenth  century.  The  use 
of  wireless  during  the  Boer  War  is  recalled,  as  well 
as  the  fact  that  in  1892  the  maximum  distance  of 
wireless  transmission  was  100  miles,  whereas  the 
Atlantic  was  bridged  three  years  later.  How  this 
further  rapid  advance  was  made  is  discussed  in  Chap- 
ter X,  the  subjects  covered  being  tuning,  the  pro- 
duction of  lightly  damped  oscillation  and  the  mag- 
netic, electrolytic  and  barretter  detectors.  The 
stations  and  apparatus  first  and  now  used  to  bridge 
the  Atlantic  form  the  subject  of  Chapter  XI. 
"  Other  Systems  "  are  dealt  with  in  the  dozen  pages 
forming  Chapter  XII.  This  brevity  is  rather  un- 
fair, and  we  would  suggest  that  in  a  later  edition 
the  author  should  elaborate  this  section  of  his  work, 
and  include,  say,  two  more  chapters  dealing  with 
methods  of  recording  wireless  messages  and  with 
actual  and  potential  applications  of  wireless  commu- 
nication. We  find  no  mention  of  the  important  time 
and  weather  services  now  in  regular  operation,  and 
the  applications  of  wireless  telegraphy  to  fishing 
fleets,  and  to  wireless  "  beacons,"  etc.,  are  surely 
worth  treatment  in  a  popular  volume. 

Chapters  XIII  and  XIV  deal  with  the  general 
principles  of  telephony  and  of  wireless  telephony; 
the  treatment  given  is  brief  (2|  pp.  and  5^  pp.),  but 
very  useful  considering  the  small  space  occupied. 
Chapter  XV  comprises  a  useful  chronological  index 
of  the  evolution  and  development  of  wireless  tele- 
graphy, and  in  the  Appendix  is  given  a  glossary  of 
terms.  The  outstanding  criticism  concerning  this 
excellent  work  is  that  its  scope  should  be  widened 
somewhat  or  its  price  reduced. 


Modem  Electrical  Theory.  By  Norman  Robert 
Campbell,  Sc.D.  London:  Cambridge  University 
Press.     Price  9/-  net. 

Though  this  is  a  second  edition  it  is  really  a  new 
book.  The  great  increase  in  our  knowledge  of  radi- 
ation effected  during  the  last  six  or  seven  years  has 
necessitated  the  rewriting  of  nearly  the  whole  of  it. 
It  is  written  for  the  man  who  has  a  sufficient 
acquaintance  with  the  older  physics  and  who  desires 
to  study  in  detail  the  more  modern  developments.  Its 
chief  concern  is  not  with  facts;  it  attempts  to  clothe 
the  results  of  modern  experimental  work  with  a  suit- 
able garb  of  theory. 

Electrical  theory  of  to-day  differs  little  in  change 
or  progress  of  idea  from  what  it  was  six  years  ago. 
The  electronic  hypothesis  is  just  as  firmly  estab- 
lished, but  we  have  greater  knowledge  of  where  to 
look  for  difficulties  attending  it.  The  book  under 
review  takes  these  difficulties  firmly  by  the  hand  and 
endeavours,  by  a  comprehensive  look  round,  to  ac- 
count for  them.  It  opens  with  a  discussion  on  the 
properties  of  electricity  and  deals  with  Faraday's 
theory,  Maxwell's  theory,  and  the  electron  theory. 
Then  dielectrics. are  taken  up  and  Lorentz's  theory, 
refraction  of  light,  dispersion,  selective  reflection 
and  the  consequences  of  applying  the  electronic 
hypothesis  to  these  discussed.  Thereafter  we  have 
a  summary  of  the  properties  of  electrolytic  and 
metallic  conductors,  worked  out  on  the  electron 
theory,  due  consideration  being  given  to  such  phen- 
omena as  the  Peltier  effect,  the  Thomson  effect  and 
the  Hall  effect.  Gaseous  conduction  comes  next, 
and  this  is  taken  up  and  discussed  by  the  help  of  the 
most  modern  experimental  research,  that  of  Sir  J.  J. 
Thomson  on  positive  rays  being  prominent.  Bragg's 
work  also  receives  here,  as  throughout  the  book, 
full  consideration.  Magnetic  susceptibility  and  mag- 
neto-optics are  then  touched  upon,  and  this  concludes 
I  of  the  work. 


Up  to  this  point  the  author  has  endeavoured  to 
explain  in  terms  of  the  electronic  theory  the  electrical 
and  magnetic  properties  of  material  substances. 
The  results  arrived  at  are  much  as  would  be  ex- 
pected, namely :  — 

(1)  That  electric  charges  are  distributed  discon- 
tinuously. 

(2)  That  the  charge  of  any  particle  is  a  multiple 
of  a  universal  unit. 

(3)  That  there  are  charged  particles  winch  are 
common  constituents  of  all  bodies. 

(4)  That  the  mass  of  these  particles  is  very  much 
less  than  that  of  any  atom. 

(5)  That  the  charge  on  these  particles  is  -4.7  x 
io_I°. 

Part  II  deals  very  fully  with  radiation.  Indeed, 
the  subject  is  here  treated  in  much  more  detail  than 
we  remember  seeing  it  elsewhere.  All  theories  are 
taken  up  in  turn  and  investigated  by  the  aid  of  mathe- 
matics and  experiments  on  radio-activity.  The 
chapter  towards  the  end  of  the  book  on  the  structure 
of  the  atom  will  perhaps  be  of  greatest  interest  to 
those  who  deal  with  the  practical  applications  of 
electricity,  and  at  the  same  time  desire  to  keep 
abreast  of  modern  conceptions.  A  few  of  the  points 
enunciated  about  the  atom,  as  deduced  from  the 
comprehensive  treatment  the  work  gives  to  the  sub- 
ject, may  be  stated  as  follows  :  — 

(1)  It  is  probable  that  the  whole  number  of  elec- 
trons in  any  atom  is  not  very  different  from  that 
expressing  its  atomic  weight  when  that  of  hydrogen 
is  taken  as  unity,  and  that  the  number  increases 
regularly  with  the  atomic  weight  and  is  not  a 
periodic  function  of  it. 

(2)  In  every  atom  there  are  a  few  electrons  differ- 
ing greatly  from  the  rest  in  the  way  in  which  they 
are  attached  to  the  atom.  These  are  more  easily 
detached  from  the  atom.  The  author  calls  them 
"valency  electrons,"  and  the  others  "fixed  elec- 
trons." 

(3)  The  atom  does  not  consist  wholly  of  electrons. 
It  contains  a  positive  charge  equal  and  opposite  to 
the  sum  of  the  negative  charges  on  all  the  electrons. 

(4)  There  are  two  chief  hypotheses  to  account  for 
(3).  (a)  The  positive  charge  is  distributed  uniformly 
throughout  a  sphere  the  radius  of  whicn  represents 
the  "  radius  of  the  atom  ";  (b)  the  positive  charge  is 
concentrated  on  a  single  particle  round  which  the 
electrons  are  arranged. 

(5)  Helium  being  a  product  of  the  disintegration 
of  all  the  known  radio-active  elements,  the  structure 
of  the  helium  atom  is  involved  in  that  of  all  atoms. 

Stark's  theory  that  a  chemical  combination  be- 
tween two  atoms  represents  not  a  direct  attraction 
of  one  atom  for  the  other,  but  a  simultaneous  attrac- 
tion of  both  atoms  for  the  same  electron,  which  thus 
forms  a  bond  between  the  atoms,  is  fully  discussed 
and  several  interesting  diagrams  are  given. 

The  work  can  be  thoroughly  commended  to  all 
those  who,  having  a  sufficient  knowledge  of  mathe- 
matics and  physics,  desire  to  bring  themselves  right 
up-to-date  in  the  fascinating  realm  of  the  structure 
of  matter  and  of  electricity. 


.1    New  Era  in  Chemistry.     By  Harry  C.  Jones. 
London  :  Constable  &  Co.,  Ltd.    Price  8s.  6d.  net. 

The  period  fixed  for  the  New  Era  begins  in  [887, 
the  year  in  which  the  first  volume  of  the  Zeitschrift 
fur  physikalische  Chemie  was  published.  This 
volume  contained  the  well-known  papers  of  Van't 
Iloff,  on  the  "  Relations  between  Solutions  and 
Gases,"  and  Arrhenius  on  the  "  Theory  of  Electro- 
lytic Dissociation."  The  year  1887  therefore  saw  the 
birth  of  the  new  science  of  physical  chemistry.  The 
chemistry  of  to-day  has  progressed  considerably 
from  that  of  twenty-five  years  ago,  the  difference 
most   marked   in  the  methods  of  correlating 
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this  science  with  its  neighbour  ,  e  pecially  physics 
and  mathematics.  Before  the  New  Era,  ;i  student 
oJ  chemi  itrj  was  occasionally  initiated  into  the  mys- 
teries of  physics,  but  the  two  sciences  were  studied 
as  entirely  independent  subjects.  Mathematics  was 
rarely  or  never  introduced  into  chemistry. 

Mu  present  volume  was  written  to  point  out  the 
differences  existing  between  the  physical  sciences  of 
to-day  and  those  of  twenty-iive  years  ago;  also  the 
manner  in  which  the  development  has  been  brought 
about.  No  special  appeal  is  made  to  any  one  class, 
and  the  book  should  therefore  prove  of  interest  to 
physical  scientists  in  general.  The  treatment 
throughout  is  comprehensive,  only  the  most  elemen- 
tary chemistry,  physics,  and  mathematics  being  dis- 
cussed. Not  only  is  the  subject  of  the  simplest,  but 
the  author's  style  is  free  and  easy. 

The  book  begins  with  a  discussion  of  the  condition 
of  chemistry  in  1887,  and  gives  a  brief  outline  of  the 
introduction  of  Mendeleeff's  periodic  system, 
Kekule's  theory  of  the  constitution  of  carbon  com- 
pounds, and  other  similar  modern  conceptions  of 
this  science.  Chapter  2  gives  the  historical  develop- 
ment of  the  law  of  Mass  Action,  and  chapter  3  deals 
almost  entirely  with  Thermo-chemical  data.  The 
four  following  chapters  are  devoted  chiefly  to  the 
work  of  Van't  Hoff,  whose  epoch-making  papers 
are  now  known  to  all  students  of  physical  sciences. 
Chapter  8  gives  the  historical  data  leading  up  to 
Arrhenius'  Theory  of  Electrolytic  Dissociation.  Chap- 
ter 9,  which  gives  a  resume  of  the  author' 3  work,  is 
extremely  interesting,  but  the  matter  is  scarcely  of 
sufficient  importance  to  rank  with  the  writings  of 
the  great  scientists.  The  author,  however,  places 
great  emphasis  on  the  importance  of  his  own  work. 
The  next  two  chapters  are  devoted  to  the  researches 
of  Ostwald  and  his  students.  The  amount  of  work 
covered  by  these  pioneers  is  really  astounding,  and 
it  may  be  safely  said  that  no  single  scientist  has  ever 
made  his  influence  felt  in  such  a  marked  manner  as 
Ostwald.  Ostwald  was  undoubtedly  the  father  of 
Electro-chemistry,  and  the  Leipzig  School  under 
his  direction  became  the  birthplace  of  most  of  the 
modern  conceptions  of  this  New  Era.  The  final 
chapter  deals  with  Radiochemistry  and  the  new  elec- 
tron theory,  which  are  dealt  with  in  a  very  able  and 
interesting  manner,  and  show  the  trend  of  modern 
research.  The  subject  is  undoubtedly  a  difficult  one, 
but  the  author  deals  with  its  salient  points  in  such  a 
manner  that  it  appears  quite  simple.  A  short  appen- 
dix is  also  added,  which  describes  the  personal 
appearance  and  general  characteristics  of  the  great 
scientists  Mendeleef,  Kekule,  Gibbs,  Ramsay,  Van't 
Hoff,  Arrhenius,  and  Ostwald.  This  is  a  very  inter- 
esting addition,  and  gives  a  personal  touch  to  the 
volume. 

The  book  contains  very  few  blemishes,  but  some 
of  minor  importance  have  been  noted.  On  page  52, 
while  discussing  the  work  of  Le  Bel  on  the  optical 
activity  of  tartaric  acid,  the  author  has  confused  the 
reason  for  the  inactivity  of  the  meso  acid  with  the 
inactivity  of  the  racemic  acid.  Again  on  page  123, 
the  writer  ignores  the  fact  that  there  is  still  a  school 
of  scientists  who  do  not  accept  the  Theory  of  Electro- 
lytic Dissociation;  in  fact,  some  advanced  chemists 
pin  their  faith  entirely  to  a  Theory  of  Association. 
The  explanation  of  the  action  of  pure  zinc  on  sul- 
phuric acid  (see  pages  189-190),  is  by  no  means  clear. 
Pure  zinc  refuses  to  dissolve  in  pure  sulphuric  acid, 
in  spite  of  its  high  solution  tension,  the  reason  being 
that  zinc  is  a  metal  of  high  super  tension,  as  has 
many  times  been  proved  by  different  authors.  The 
views  given  by  the  writer,  however,  are  somewhat 
confusing.  The  method  of  separating  metals  ac- 
cording to  their  decomposition  values  (page  242), 
was  worked  out  in  a  practical  form  by  Sand.  The 
discovery  of  argon  is  attributed  to  Sir  William  Ram- 
say (page  284),  as  the  result  of  Lord  Rayleigh's  de- 
terminations of  atmospheric  nitrogen.  It  should  be 
remembered,  however,  that  Lord  Rayleigh  also  dis- 
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it  is  ne  '-I  1  hem,  inch  a  1  potas  .nun  and 

radium,  have  been    hov  n  to  be  ilightl  tive.. 

The  word  radium  is  evidently  out  of  place.     I 
small  errors,  however,  are  oi  minor  importance,  and 
in  no  wise  detract  from  the  value  of  the  boo).-.    '1  he 
writer  has  presented  a  volume  of  SUrpa 
and  quite  Up  to  the  standard  of  hi  publica 

tions.  The  interest  is  sustained  I; 
the  book  reading  more  like  a  novel  than  a  scientific 
publication.  It  is  written  in  a  manner  suitable  for 
scientists  in  general,  and  requires  no  great  know- 
ledge of  physical  chemistry  for  its  complete  under- 
standing. It  should,  theiefore,  appeal  to  a  very 
large  number  of  students,  whose  outlook  on  the  view 
of  chemical  science  will  be  materially  enlarged  there- 
by. The  best  thanks  of  all  scientists  are  due  to  the 
author  for  this  valuable  contribution. 


Soft  Soldering,  Hard  Soldering  and  Brazing.  By 
J.  I'.  Hobart.  London:  Constable  &  Co.,  Ltd. 
Price  4/-  net. 

Although  apparently  a  simple  operation,  demand- 
ing little  skill  and  easily  learnt,  the  art  of  soldering 
covers  a  wide  held  and  affords  scope  for  a  high  de- 
gree of  intelligence  and  technical  achievement.  It 
also  presents  opportunities,  especially  in  electrical 
work,  for  bungling  and  inefficiency  which  result  in 
the  execution  of  jobs  to  all  outward  appearance 
sound  and  workmanlike,  yet  rotten  at  the  core. 
How  many  a  cable-end  has  been  imperfectly  sweated 
into  a  terminal  lug,  with  consequent  heating  and 
separation,  resulting  in  a  switchboard  fire !  To  pre- 
vent such  mishaps  there  is  nothing  so  effectual  as 
a  course  of  instruction  at  the  hands  of  a  qualified 
teacher;  failing  this,  however,  those  who  desire  to 
acquire  a  sound  knowledge  of  the  subject  cannot  do 
better  than  study  this  book,  and  practise  the  various 
operations  at  the  bench  until  they  are  able  to  turn 
out  a  neat  and  trustworthy  job.  The  author,  a  man 
of  wide  experience,  deals  with  the  subject  exhaus- 
tively, minutely  describing  the  various  fluxes  and 
alloys,  and  explaining  how  they  are  employed  for 
all  kinds  of  work.  The  tools  and  appliances  that  are 
used  are  also  fully  described,  with  the  aid  of  numer- 
ous illustrations,  specially  drawn  and  lettered  to 
facilitate  detailed  explanation.  The  book  abounds 
in  "kinks"  and  sage  remarks,  and  many  examples 
of  defective  work  are  shown,  as  warnings  of  the  con- 
sequences of  inexpert  or  careless  workmanship.  One 
chapter  is  devoted  to  electrically  heated  tools,  of 
which  the  author  has  a  high  opinion,  though  he 
points  out  that  electrical  tools  must  be  handled 
carefully  and  that  trouble  with  them  is  the  fault  not 
of  the  tools  but  of  the  user. 

The  substance  of  the  work  has  evidently  been 
published  in  serial  form  in  some  periodical,  for  we 
find  references  to  the  "  February  number,"  etc.,  and 
the  table  of  contents  has  no  relation  at  all  to  the 
numbers  of  the  pages;  but  a  good  index,  correctly 
numbered,  makes  up  for  this  defect,  and  on  the 
whole  we  can  stronglv  recommend  the  book. 


A  Quick  Change. — The  two  electric  motors  which  are 
used  for  printiner  the  Jewish  Empress  recently  broke  down,  and  the 
owners  were  faced  with  the  alternatives  of  stopping  printing:  for 
two  days  or  sending:  their  paper  to  be  printed  elsewhere.  In  this 
emergency  they  approached  the  Stepney  Borougrh  Council's 
electricity  department  at  11  a.m.  The  latter  showed  its  sympathy 
in  a  very  practical  manner,  for  within  three  hours  a  new  9-h.p. 
British  Thomson-Houston  motor  was  in  the  works,  making;  it 
possible  to  continue  publication  without  interruption.  The  pro- 
prietors expressed  their  very  best  thanks  to  the  Council  for  this 
smart  piece  of  work. 
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ELECTRICAL      EQUIPMENT     OF      MODERN 
BAKERIES. 


The  application  of  electricity  to  the  baking  industry  is  most 
desirable  in  the  interests  of  cleanliness,  economy,  efficiency,  speed, 
regularity  and  reliability,  and  also,  since  baking  operations  are 
generally  carried  out  at  night,  from  the  point  of  view  of  efficient 
lighting. 
A  typical  example  of  this  class  of  work  is  the  bakery  of  Messrs. 


releases,  interlocking  shunt  regulators  and  fuses,  thus  effectively 
protecting  the  motorB  from  injury  due  to  careless  starting,  &c,  are 
enclosed  in  glass- fronted  cast-iron  cases,  through  which  the  control 
handles  project. 

Special  puBh-button  switches  are  fitted  beside  the  handing-up 
machine  of  the  automatic  plant  to  enable  the  attendant  to  stop  the 
machine  immediately,  if  necessary. 

The  supply  is  obtained  from  the  three-wire  system  of  the 
Glasgow   Corporation.     The   incoming   leads  are  connected  to   a 


Kneading  Machinery,  &c,  with  30-h,p.  B.T.H.  Motor  Drive. 


60-h.p.  Motor  Drive,  Cranstonhill  Bakery. 


J.  &  B.  Stevenson,  at  Cranstonhill.  In  one  of  their  bakehouses  a 
60-  b.h.  p.  motor,  by  the  British  Thomson-Houston  Co.,  was  installed 
to  replace  a  steam  engine  and  boiler,  thereby  saving  a  great  deal  of 
floor  space.  This  motor  is  suspended  by  steel  hangers  from  the 
ceiling  of  the  ground 
floor,  and  connected  by 
belting  and  counter- 
shafting  to  two  groups 
of  machines,  viz.  :  — 

Ground  floor :  Two 
kneading  machines  and 
one  dividing  and 
handling  machine  two 
stirrers,  and  a  venti- 
lating fan  ;  basement : 
Two  kneading  machines 
and  one  dividing  and 
handling  machine. 

It  is  ultimately  in- 
tended to  install  a 
duplicate  motor  on  a 
third  floor  where  it  will 
replace  a  gas  engine 
driving  a  power  lift, 
two  kneading  machines, 
one  stirrer,  a  fruit 
cleaner,  and  automatic 
machines,  with  provi- 
sion for  its  being  con- 
nected to  the  main 
shafting  on  the  lower 
floors. 

In  the  latest  premises 
of  this  firm,  two  floors 
are  completely  equipped 
with  electrical  drives, 
and  two  others  are  to 
be  similarly  equipped 
at  a  later  date. 

Two  B.T.H.  motors 
are  used,  of  30  and  12 

b.H.p.  respectively,  and  are  of  the  pipe  ventilated  type.  These 
are  specially  designed  for  use  in  a  dusty  atmosphere  and  are 
totally  enclosed,  ventilation  being  obtained  by  means  of  a  pipe 
led  outside  the  building.  Airtight  glass  windows  are  let  into 
the  casing  to  enable  a  close  view  of  the  commutator  and  brush 
gear  to  be  obtained. 

The  two  groups  of  machines  driven  by  these  motors  are  as 
follows  :— (1)  Two  kneading  machines,  flour  sifter  with  elevator 
and  conveyor,  and  a  stirring  machine.  (2)  Automatic  plant — 
chaffing  machine,  prover  and  handing-up  machines. 

By  means  of  a  clutch  on  the  counter-shafting,  the  two  groups  of 
machines  may  be  connected  together  so  that  either  motor  alone 
may  be  utilised  to  drive  the  automatic  plant  and  a  limited  number 
of  the  other  machines. 

Substantial  terminal  boxes  are  fixed  to  the  motor  frames,  and 
the  whole  of  the  wiring  between  the  motors  and  control  panels 
and  the  supply  is  enclosed  in  metallic  tubing,  thus  eliminating  any 
danger  due  to  flour  dust  in  the  atmosphere. 

The  control  panels,  which  are  fitted  with  no-volt  and  overload 


15T.H.  Pipe-Ventilated  Motor  driving  Automatic  Plant  in  a  Bakery 


main   switchboard  in  the  basement,  where  connections  may   be 

made  to  distribution  boards  situated  at  convenient  central  positions 

on  eaoh  floor. 

Satisfactory  lighting  is  obtained  by  the  use  of  30-watt  250-volt 

metal  -  filament  lamps 
connected  between  the 
outers  and  the  neutral, 
while  the  motors  are 
connected  across  the 
500-volt  outerB. 

In  addition  to  the 
fact  that  the  electric 
drive  offers  the  best 
conditions  for  clean  and 
efficient  work,  the  low 
cost  of  such  an  instal- 
lation as  that  described 
above  should  be  a  strong 
recommendation  for  its 
adoption. 

It  is  always  difficult 
to  obtain  reliable  in- 
formation as  to  the 
relative  cost  of  various 
methods  of  power 
supply,  but  statistics 
issued  by  the  Corpora- 
tion Electricity  Depart- 
ment show  that  the 
cost  of  current  supplied 
to  bakeries  in  Glasgow 
and  Birmingham  during 
1913  was  as  low  as 
£1  19s.  and  £1  15s.  7d. 
respectively  per  h.p.  in- 
stalled. 

The  above  schemes 
were  adopted  on  the 
advice  of  Messrs.  James 
E.  Sayers  &  Caldwell, 
consulting  engineers,  of 

Glasgow,  who  prepared  the  necessary  specifications  and  supervised 

the  work. 


Aluminium  in  Norway.— The  Norwegian  Nitride  Co. 
has  erected  a  new  manufactory  at  Eydehavn,  near  Arendal,  for  the 
production  of  aluminium.  The  factory  has  now  been  completed, 
and  work  was  started  at  the  end  of  April  last.  The  amount  of 
electrical  power  required  for  this  concern  is  10,000  e.h.p.  The 
company  has  recently  increased  its  capital  to  £655,555,  and  it  is 
reported  to  have  the  intention  of  extending  the  aluminium  factory 
with  the  view  of  raising  the  production  to  double  the  present  out- 
put. It  is  further  proposed  to  erect  a  factory  for  the  manu- 
facture of  electrodes,  for  which  there  is  now  a  big  market  in 
Norway  alone. 
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SWISS    RAILWAY    ELECTRIFICATION 
REPORT. 


A  translation  in  abstract  of  the  report  of  the  Swiss  Electrifica- 
tion Commission  recently  appeared  in  the  Elsotrio  Railway  Journal, 
from  whioh  the  following  particulars  and  curves  are  taken. 

The  conditions  underlying  Swiss  railway  electrification  are  the 
use  of  water  power  to  the  greatest  advantage.  The  systems 
considered  were : — 

Direct  current  with  third-rail  up  to  800  volts  and  trolley  up  to 
3,000  volts,  with  the  possible  ultimate  nee  of  a  6,000-volt,  three- 
wire  system.  Three-phase  alternating  current  wibh  two  overhead 
lines  having  5,000  volts  to  8,000  volts  between  phases  and  a  fre- 
quency of  1 5  oyoles. 

Single-phaBe  alternating  current  with  line  voltage  at  15,000 
volts  and  a  frequency  of  15  oycleB  to  25  cyoles. 

The  following  limits  were  considered  admissible  for  the  propul- 
eion  apparatus  itself  :    Direct  current,  1 ,500  volts  per  commutator 
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1 1— Ideal  motor  of  constant  output :  II— Steam  locomotive  ;  III— D.o.  series 
motor;  IV— d.c.  shunt-wound  motor;  V — Single-phase  motor;  VI — Three- 
phase  induction  motor. 

Fig.  1. — Mechanical  Characteristics  of  Different  Motors 

with  the  Same  Normal  Tractive  Effort  and  Normal 

Speed. 


and  3,000  volts  per  motor  ;  single-phase,  300  volts  to  500  volts  for 
purely  Beries  motors  and  6,000  volts  for  motors  without  commuta- 
tors. A  frequency  of  15  to  45  cycles  was  held  admissible  for  three- 
phase  motors. 

The  report  states  that  any  of  the  three  systems  would  be  capable 
of  hauling  trains  of  any  desired  length.     The  possibility  of  speed 


motor  is  the  only  one  which,  because  of  trannforrner  control,  can 
maintain  the  sorviee  denpite  extremely  heavy  droj*  in  voltage. 
It  is  superior  to  the  n.c.  motor  and  equal  to  th«:  three-phase  motor 
in  operating  at  the  maximum  speed  ponnimible  on  grad<-».  The 
possibility  of  making  up  time  is  another  advantage  of  slngle-phmiie 
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Fig.  2.— Characteristic  Curves   of   Brown-Boveri  Three- 
Phase  Induction  Motor,  850  h.p.,  3,000  Volts,  15  Cycles, 
with  Four  Changes  of  Poles. 

apparatus,  even  if  it  is  not  the  cheapest.  It  is  true  that  an 
increase  in  speed  could  be  obtained  with  d.c.  field-control  motors 
or  with  three-phase  induction  motors  by  using  a  special  resistance, 
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variation  is  then  considered,  and  the  curves  (figs.  2,  3,  i  and  5)  are 
produced  to  demonstrate  that  the  single-phase  motor  is  the  most 
efficient  in  giving  the  desired  range  of  speeds  and  tractive  efforts 
■without  loss  in  resistance.    Further,  the  single-phase  commutator 


but  the  single-phase  motor  is  the  one  that  meets  this  condition 
to  the  greatest  satisfaction. 

Fig.  1  shows  the  characteristics  of  different  motors  based  on  the 
same  normal  tractive  effort   and  normal  speed,  the  output  being 
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taken  on  a  one-hour  basis.  A  curve  has  also  been  calculated  for  an 
ideal  motor  of  constant  output,  namely,  one  which  would  exert  a 
nniform  demand  on  the  hydroelectric  plant.  Table  I  gives  some 
examples  of  tractive  efforts  and  the  corresponding  energy  require- 


Finally,  in  comparing  aerial  lines  themselves,  the  single-phase  trolley 
is  certainly  preferable  to  the  double  trolley  of  three-phase  lines. 

The  possible  influence  of  propulsion  currents  on  near-by  telephone 
and  telegraph  circuits  received  careful  attention. 


TABLE  I.— Tractive  Effort  and  Power  Taken  by  Different  Types  of  Motors. 


50 


-Tractive  effort  in  percentage  of  normal  effort- 
100  150  200  260 


300 


Alioth  motor,  type  G.T.M.  65,  750  volts,  65  H.P.,  one-hour  basis. 

Consumption  in  xw.  of  the  motor  alone           2'4                47                70                9'4                117  14'0 

Consumption    in    xw.    of    the    motor  and   resistances  for 

acceleration  at  constant  and  normal  voltage           10'0              14'8              16*1               18'6                22'0  24'0 

Three-phase  locomotive  motor,  Brown,  Boveri  &  Co.,  type  D-16-6,  500-320,  16  cycles,  3,000  volts,  350  H.P.,  one-hour  basis. 

Consumption  in  kw 210                420                630              840               1,050  1,260 

Consumption  in  kv.-ampere        320                640                960           1,280               1,600  1,920 

Power  factor           0-655             0055             0'655           0*655                  0655  '0655 

Single-phase  commutator  motor,  Deri  type,  BrowD,  Boveri  &  Co.,  16  2/3  cycles,  1,000  volts,  300  H.P.,  one-hour  basis. 

Consumption  in  kw 65                  92                122              154                  190  228 

Consumption  in  kv.-ampere         265                396                530              670                  810  950 

Power  factor          0'24               0#24               0'24             024                 024  024 

Series  commutator  motor,  Oerlikon  type,  12  WB,  15  cycles,  500  volts,  100  h.p.,  one-hour  baBis. 

Consumption  in  kw 20                  60                  97'5            140                  190  250 

Consumption  in  kv.-ampere        138                280                420               560                  700  860 

Power  factor         075                0*19                0-23               0'25                  0*27  029 


ments  of  the  motors  represented  in  the  curves  of  figs.  2  to  5 
inclusive.  Assuming  that  the  energy  required  for  acceleration  is 
double  that  for  normal  running,  it  is  found  that  the  three  types 
of  motors  are  fairly  equal  in  efficiency,  but  the  single-phase  motor 
calls  for  the  least  energy  output  from  the  hydroelectric  station. 
It  was  considered  preferable  to  compare  the  motors  on  the  basis 


TABLE  II. 


-Weight  of  Motor  per  h.p.  Output  and  Torque  in 
Meter-Kilograms. 


D.  C.  Three-phase.     Single-phase 

Electric  locomotives  for  speeds  50-55  kg./H.p.  45-60  kg  /h.p.  50-75  kg./H.p.    were  available  on  the  unit  costs  of  energy  at  the  power  stations, 


The  Commission  states  that  there  is  no  important  difference 
in  the  influence  of  each  system  on  weak-current  circuits  as  a  whole. 

The  choice  of  frequency  for  single-phase  operation  was  based 
upon  the  most  efficient  ratio,  namely,  1  to  3,  which  could  be 
obtained  if  it  was  necessary  to  install  frequency  changers.  From 
existing  40-cycle  and  50-cycle  central  stations  a  frequency  of  1 3 \ 
cycles  to  16§  cycles,  or  an  average  of  15  cycles,  could  thus  be 
secured. 

Considering  all  technical  features,  the  Commission  concludes 
that  the  single-phase  system  is  the  one  most  advantageous  for 
Swiss  conditions. 

When    the    first  comparisons    were    made    no    definite  fig r res 


of  40  to  60  km.  per  hour.  11  mkg.  10-12  mkg.       11-13  mkg. 

Motor-car      equipment       for   28-30  kg./H.p.  30-35  kg./H.p.  30-35  kg./H.p. 

speeds  of  40  km.  per  hour.  6-7  mkg.  7-8  mkg.  7-8  mkg. 


TABLE  III.- 


of   torque  rather   than   horse-power,  because  the  latter  varies  so 
much  with  speed.    Table  II  is  a  comparison  of  the  three  systems, 
indicating  that  their  dead  weight  is  much  less  than  steam  equip- 
ment.    It  also  shows  that  they  do  not  differ  materially  from  one 
another,  the  slightly  higher   weight  of   single-phase   equipment 
being  considered  an  advantage  in  speed  regulation.     The  report  also 
points  out  that  the  system  should  be  considered  as  a  whole,  and   Trains 
that  the  actual  efficiency  of  motors  of  the  same  output  in  the  same   poni-ac(.  iine'a  and  rails 
service  does  not  vary  much,  despite  differences  in  system  of  energy   Tran8formation  in  rotating  equip" 
BUPPlv-  ment 

The  characteristic  curves  in  figs.  2  to  5  are  based  on  the  assump-   Transformat'on  in  static  eq mo- 
tion that  the  Bpeed  regulation  of  the  different  motors  is  obtained 
without  resistance  losses  ;    therefore,   for   D.c.    and    three-phase 
operations  only  a  limited  number  of  speed  steps  would  be  obtained, 
and  it  would  be  impossible  to  avoid  the  use  of  resistance  if  better 

regulation  were  wanted.    Thus    if  the  total  efficiency    based  on   Net  efficiency  from  the  general- 
complete  runs  is  considered,  both  d.c.  and  three-phase  motors  lose       ; , ,.  J_  iU„  „,v,„„i„  „t  tv,« 


but  more  detailed  calculations  later  showed  that  the  relations 
between  the  systems  were  not  changed  by  more  exact  generating 
costs. 

In  general,  it  was  found  more  advantageous  for  all  systems  not 
to  use  a  storage  battery  power  station  auxiliary.  The  cost  of 
energy  for  single-phase  operation  is  less  than  for  direct-current  or 


Efficiency  in  Percentage  of  the  Three  Systems 
on  Daily  and  Annual  Basis. 


ment — 

Old  transformers     ... 

Recent  transformers 

h.t.  transmission  lines   ... 
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whatever  superiority  they  might  have  if  a  limited  number  of  fixed 
speeds  were  permissible.  The  Commissioners  arrive  at  the  following 
values  of  efficiencies  of  entire  trains : — Direct  current,  70-80  per 
cent.  ;  three  phase  current,  65-70  per  cent. ;  single-phase  current, 
68-75  per  cent. 

The  efficiency  of  the  transmission  and  feeder  contact  lines  is 
much  the  same  for  the  three  systems. 

According  to  calculations,  it  was  found  that  the  ratio  between 
minimum  and  maximum  energy  requirements  is  1  :  3°5,  and  on  this 
basis  the  superiority  of  the  single-phase  system  was  agreed  on,  in 
view  of  the  necessity  of  equalising  hydro-electric  demands. 

The  series  motor  is  preferable  because,  instead  of  taking  more 
energy  on  up  grades,  it  simply  decreases  in  speed. 

In  theory,  regeneration  would  seem  to  be  of  great  importance 
in  a  mountainous  country  like  Switzerland.  In  reality,  regenera- 
tion in  the  form  of  braking  is  but  a  very  small  part  of  the  total 
requirements,  while  regeneration  in  the  form  of  liberated  energy 
is  of  importance  only  on  really  severe  grades  which  do  not  obtain 
generally  on  the  trunk  lines.  The  estimated  energy  saving  of 
4  per  cent,  would  not  be  great  enough  to  justify  regenerating 
apparatus  on  d.c.  rolling  stock,  although  its  application  to  the 
a.c.  systems  might  still  be  considered. 

The  reliability  of  the  line  is  considered  even  more  important 
than  the  reliability  of  the  propulsion  equipment,  because  dis- 
turbances on  the  former  cripple  the  entire  system,  whereas 
disturbances  on  the  latter  cripple  merely  the  individual  train. 

The  third  rail  ia  substantial,  easily  accessible,  less  obstructive 
than  an  aerial  line,  and  free  from  wind  troubles  ;  but  it  is  difficult 
to  maintain  the  third-rail  covering,  and  impossible  to  use  it  when 
very  high  voltages  are  employed,  because  of  the  danger  to 
employes  and  passengers.  On  the  other  hand,  overhead  lines  have 
been  developed  to  such  a  degree  of  reliability,  that  their  construc- 
tion and  maintenance  for  high-tension  work  offer  no  disadvantages. 


ing  plant  to  the  wheels  of  the 
vehicle. 


^hree-phase.  To  remove  all  doubt,  the  comparative  costs  of  car 
equipment  were  also  considered.  The  Commission  concluded  that 
the  most  advantageous  system  is  single- phase,  15  cycles,  with 
10,000  to  15,000  volts  on  the  contact  wire. 

Although  the  primary  object  of  the  electrification  is  to  free  the 
Swiss  railways  from  the  necessity  of  importing  coal,  it  is  expected 
that  tram  speeds  will  be  increased  also.  Complete  data  was 
worked  out  for  the  St.  Gothard  line.  The  estimated  increase  in 
carrying  capacity  by  electric  haulage  is  185  per  cent,  as  compared 
with  the  average  steam  traffic  of  1904,  and  130  per  cent,  as  com- 
pared with  the  same  for  1907.  The  corresponding  increases  in 
maximum  traffic  would  be  255  and  150  percent,  respectively.  The 
electrical  maxima  are  near  the  ultimate  capacity  of  the  St. 
Gothard  line.  The  total  estimated  cost  of  this  installation  is  67J 
million  francs,  of  which  29  million  francs  represents  power  station 
and  distribution  expenditure.    The  route  is  about  160  km.  long. 


Employers    and    Evening    Institutes.— Writing  to 

the  Times  regarding  the  work  of  the  London  County  Council  Edu- 
cation Committee's  report  respecting  the  increased  attendances  at 
the  Junior  Commercial  and  the  Junior  Technical  Institutes,  Mr. 
George  Sutton  states  that  his  company,  W.  T.  Henley's  Telegraph 
Works  Co.,  Ltd.,  has  for  several  years  made  it  a  condition  of  em- 
ployment in  London  offices  that  lads  under  18  years  of  age  should 
attend  evening  classes  ;  the  present  record  of  the  office  is  that  out 
of  33  lads  under  18,  26  are  attending  evening  institutes. 
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ELECTRICAL    TERMS    AND    DEFINITIONS. 


Sim  in  after  the  formation  of  tin-  International  Elootrotochnical 
Commission,  tho  British  National  Committee  appointed  a  Nom<  n- 
olaturo  Ci»nmittoe,  which  proceeded  to  consider  and  draft  defini- 
tions of  tho  electrochemical  terms  in  current  line  in  tho  Bngliah 
language.  In  onr  issues  of  AupuHt  ?th  and  1  Ith,  1908,  we  printed 
the  first  inntalment  of  the  list  of  terms  and  definitions,  and  further 
instalments  wore  published  in  our  issues  of  August  Kith  and 
1IU2,  bringing  the  list  up  to  and  including  tho  letter  Q.  The  I 
mittee  has  now  completed  the  first  set,  which  was  published  in  the 
Journal  of  the  Institution  OF  Electrical  Engineers  on 
May  1st.  The  definitions  are  not  identical  with  those  which  were 
approved  by  the  Nomenclature  Committee  of  the  International 
Electrotechnical  Commission  at  the  Berlin  meeting  last  year,  the 
intention  of  the  British  Committee  being  to  put  on  record  the 
usage  in  this  country  ;  it  is  hoped  that  the  next  revision  will 
bring  the  two  lists  more  nearly  into  line.  The  present  list,  there- 
fore, must  not  be  taken  as  final,  and  the  Committee  will  be  glad 
to  receive  suggestions  (addressed  to  the  Secretary  of  the  Institu- 
tion) which  will  tend  to  eliminate  errors  and  to  set  up  standard 
definitions  which  may  be  definitely  accepted  in  this  country. 

Comparing  the  present  complete  list  with  the  instalments  that 
we  have  already  published,  we  have  noted  cases  where  material 
changes  have  been  made  in  the  definitions,  and  we  reproduce  these 
below,  together  with  supplementary  items,  followed  by  the  terms 
and  definitions  from  R  to  Y,  which  we  have  not  previously  published. 

Active  Current. — Component  of  the  current  in  phase  with 
the  voltage. 

Alternator. — A  generator  producing  alternating  electro- 
motive forces  and  currents,  either  single-phase  or  polyphase.  An 
alternator  may  be  described  as  a  single  alternator,  a  two-phase 
alternator,  a  three-phase  alternator,  &c.  The  exciting  current  is 
generally  supplied  by  a  separate  machine  called  an  exciter.  (The 
word  Dynamo  is  usually  reserved  for  a  continuous-current 
generator.) 

Ammeter  or  Amperemeter. — An  instrument  with  a  scale 
graduated  in  amperes  for  measuring  the  value  of  an  electric 
current. 

Ampere-Hour. — A  practical  unit  of  quantity  of  electricity. 
One  ampere  for  one  hour,  or  its  equivalent,  such  as  four  amperes 
for  15  minutes,  &c.     One  ampere-hour  is  3,<>00  coulombs. 

Anion. — The  ion  which  is  carried  to  the  anode. 

Antikathode. — A  target  hit  by  thekathode  rays  ina  vacuum  tube. 

Apparent  Power. — In  an  alternating -current  circuit  the  pro- 
duct of  volts  and  amperes. 

Arc. — A  luminous  discharge  of  electricity  through  a  gas  in 
which  the  material  of  one  or  both  the  electrodes  is  volatilised  and 
takes  part  in  the  conduction  of  the  current  whether  continuous 
or  alternating. 

Armature  («)  of  a  generator  or  motor. — That  part  of  the 
machine  which  consists  of  active  windings,  core,  and  supports, 
and  which  is  acted  upon  inductively  by  the  magnetic  flux.  In  the 
case  of  a  generator  it  supplies  the  main  current  to  the  terminals  ; 
in  the  case  of  a  motor  it  receives  the  main  current  from  the  terminals. 

Note  to  (a). — In  continuous-current  machinery  the  armature 
usually  rotates  ;  in  alternating-current  machinery  it  is  usually 
stationary.     See  Stator,  Rotor. 

Astatic. — A  system  of  magnets  or  coils  is  said  to  be  astatic 
when  the  polarities  of  its  parts  are  so  adjusted  that  no  directive 
effect  is  exerted  on  the  system  by  a  uniform  magnetic  field. 

Balancer. — A  motor-generator  or  accumulator  used  to  equalise 
differences  of  potential  between  the  different  wires  of  a  multiple- 
wire  system. 

Calibrate. — To  mark  the  scale  of  an  instrument,  or  to  adjust 
the  instrument  to  conform  with  the  scale.  (Sometimes  used  as  the 
equivalent  of  "  to  verify.''    Not  recommended.) 

Candle-Power. — A  measure  of  the  luminous  intensity  of  a 
source  of  light  in  a  given  direction. 

Capacity. — (a)  Of  an  accumulator.  The  quantity  of  electricity 
in  ampere-hours  which  may  be  taken  from  a  cell,  at  a  given  rate  of 
discharge. 

(i)  Of  a  condenser.  (1)  Electrostatic.  The  capacity  of  a  con- 
ductor at  an  infinite  distance  from  other  conductors  is  the  quantity 
of  electricity  that  must  be  imparted  to  it  in  order  to  raise  its 
potential  from  zero  to  unity,  e.g.,  the  capacity  of  a  sphere  equals 
its  radius. 

(2)  The  self -capacity  of  an  insulated  conductor  is  the  charge  on 
the  conductor  when  its  potential  is  unity,  all  the  other  conductors 
in  the  field  being  at  zero  potential.  If  the  position  of  any  of  the 
other  conductors  is  altered,  the  self-capacity  will  generally  be 
altered  also.  Maxwell  called  this  the  capacity  of  the  conductor 
and  also  the  coefficient  of  self-induction '  of  the  conductor  for 
electrostatic  charges. 

(3)  The  mutual  capacity  between  two  insulated  conductors  when 
all  neighbouring  conductors  are  at  zero  potential  is  the  induced 
charge  on  either  of  them  when  connected  with  the  earth,  the  other 
being  maintained  at  unit  potential. 

(2)  and  (3)  are  also  called  the  capacity  coefficients. 

(4)  The  capacity  between  two  insulated  conductors  when  all 
neighbouring  conductors  are  at  zero  potential  is  numerically  equal 
to  the  charge  on  either  of  them  when  the  potential  between  them 
is  unity,  and  they  are  given  equal  and  opposite  charges.  This  is 
the  capacity  in'general  use  by  electrical  engineers  ;  e.g.,  the  capacity 
of  a  concentric  main,  the  capacity  between  two  overhead  wires, 
between  two  cores  of  a  multicore  cable,  ^3.  Many  useful  formula' 
for  this  capacity  are  known. 

(c)  Of  a  machine  or  of  a  generating  station.  This  use  of  the 
word  capacity  is  not  recommended.  The  term  Rating  should  be  used. 
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specified  conditions  that  the  final  state  is  sensibly  attained. 
OOPPBB  LO  The  total  losses  in  the  copper  windings. 

OoBONA, — The   luminous    discharge   which  appears  round  a  con- 

duotor  when  its  potential  exoeedi  ■  oextain  value  depending  on 
barometric  pressure,  the  diameter  of  the  oondnotoi 

DlBLBOTEIC     Rigidity     or    DlBLBOTBIO  Strength.— The  pro- 
perty of  a  dielectric  to  resist  the  passage  of  sparks.      (In   pra 
measured  in  volts  per  centimetre  under  specified  conditions.) 

Disi.i  rii\  i;  \  mi.  i  ■Aiii-:.—  Difference  of  potential  producing  aspark 
discharge. 

Electrolysis.— The  decomposition  which  takes  place  when  an 
electric  current  passes  through  a  chemical  compound. 

EXCITATION.— (a)  Production  of  the  magnetic  flax  in  an  electro- 
magnet by  means  of  an  exciting  current. 

(/>)  Number  of  ampere-turns  producing  the  flux. 

.\utf. — The  excitation  may  be  produced  by  several  windings 
traversed  by  different  currents. 

Frequency. — Reciprocal  of  the  time  for  a  complete  period  of  a 
periodic  quantity.     In  practice,  the  number  of  periods  per  second. 

Gauss. — A  name  given  to  the  absolute  electromagnetic  unit  of 
magnetic  force  in  the  C.G.S.  system.  See  Field,  Magnetic,  and 
Line. 

Grid. — (a)  In  an  accumulator.  The  framework  supporting  the 
active  material. 

(6)  A  form  of  cast  or  stamped  resistance. 

High  Tension.— Term  sometimes  used  for  High  Pressure. 

Induction,  Magnetic— (a)  When  a  mass  of  iron,  faj.,  is  brought 
into  a  magnetic  field,  thereby  causing  magnetic  poles  to  appear  on 
the  mass,  these  poles  are  called  Induced  Poles,  and  the  magnetism 
so  acquired  is  called  Induced  Magnetism  ;  and  the  operation  ia 
termed  Magnetic  Induction. 

(&)  When  a  uniform  magnetising  force  H  acts  on  a  medium  it 
produces  a  flux  of  induction,  the  density  of  which  is  B.  Flux  of 
induction  is  also  called  Magnetic  Flux.  The  ratio  B/H  gives  the 
permeability  of  the  medium  for  the  value  H.  The  unit  line  of 
magnetic  induction  (the  Maxwell)  is  called  a  Magnetic  Line. 

Inductive  Circuit. — A  circuit  in  which  the  reactive  effect  of 
self-induction  at  the  working  frequency  or  at  make  or  break  is 
appreciable  compared  with  its  resistance. 

Input.— The  total  power  received  at  the  shaft  or  terminals  of  a 
machine  or  apparatus. 

((/)  Power  supplied  to  a  generator  or  transformer. 

{.!/)  Power  supplied  to  the  terminals  of  a  motor. 

Insi'lance. — A  term  proposed  in  place  of  the  expression  Insu- 
lation Resistance. 

Insulation.— 00  Process  of  insulating. 

(Ji)  Material  employed  to  insulate. 

(c)  Quality  resulting  from  the  process. 

Insulation  Resistance.— The  resistance  of  the  insulation 
between  two  conductors  or  systems  of  conductors,  or  between  a 
system  of  conductors  and  earth.    (Usually  expressed  in  megohms.) 

Interpole. — An  intermediary  pole  placed  between  the  principal 
poles  of  a  machine  to  assist  commutation. 

Lagging  Load. — Any  load  on  a  machine  or  apparatus  in  which 
the  phase  of  the  current  lags  behind  that  of  the  voltage  at  the 
terminals. 

Magnet,  Permanent. — A  body  which  having  been  "magnetised* 
retains  a  substantial  portion  of  its  magnetisation. 

Magnetic  Force. — The  force  at  any  point  in  a  magnetic  field 
experienced  by  a  unit  pole  placed  at  that  point,  divided  by  the 
permeability  of  the  medium  ;  sometimes  called  Field  Intensity  or 
Strength  of  Field. 

Magnetic  Line. — The  unit  00  of  magnetic  flux  B,  or  (i) 
magnetic  induction  B.  The  rate  at  which  the  number  of  magnetic 
line3  linked  with  a  circuit  alters  equals  the  electromotive  force 
induced  in  the  circuit. 

Magnetic  Susceptibility  or  Magnetisarility.  —  The 
number  obtained  by  dividing  the  intensity  of  magnetisation  by  the 
mignetic  force  producing  it. 

Magnetisation. — The  process  or  result  of  communicating 
magnetism  to  a  body. 

Magnetometer. — An  instrument  for  measuring  the  magnitude 
and  direction  of  magnetic  force. 

Maxwell. — The  name  given  to  the  magnetic  line  of  force  or 
00  unit  of  magnetic  flux,  (b)  unit  of  magnetic  induction. 

Network. — A  system  of  conductors  consisting  of  mains,  feeders, 
and  distributors  interconnected  for  the  distribution  of  electrical 
energy  in  a  supply  system. 

Load. — (<•)  Any  load  on  a  machine  or  apparatus  in  which  the 
current  is  in  phase  with  the  voltage  at  the  terminals. 

Over-compounded. — A  compound-wound  generator  or  motor  is 
said  to  ba  over-compounded  («)  when  the  potential  difference 
between  its  terminals  increases  with  the  load  :  (A)  when  the  speed 
increases  with  the  load. 

Polyphase. — A  supply  is  said  to  be  polyphase  when  it  consists 
of  alternating  currents  displaced  in  phase  with  regard  to  one 
another  by  equal  portions  of  a  period. 

Power  Factor. — The  ratio  of  the  watts  to  the  volt-amperes. 
In  the  case  of  voltage  and  current  of  sine  form  the  power  factor 
is  cos  <p. 

(To  be  continued.) 
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Tin.  Consolidated  Laholaagti  Minks,  Ltd.,  d.  the  Victoria 

Falls  and  Tkansvaal  I'owek  Co,  Ltd. 
This  action  was  commenced  in  March  last  in  the  Snpreme 
Court,  .Johannesburg:,  before  Mr.  Justice  Ward.  Plaintiffs  claimed 
an  amount  of  £42,104  for  breach  of  agreement  in  connection  with 
the  supply  of  electric  power.  The  claim  was  made  up  as  follows  :— 
Loss  in  extraction,  £4,080  ;  deferred  profits,  £27,833  ;  loss  on 
developments,  46,910;  loss  on  shaft  sinking,  £3,381;  total, 
1  04.  The  action  depended  primarily  on  agreements  entered 
into  between  the  parties  in  January,  1909,  and  January,  1910.  It 
was  claimed  by  plaintiffs  that  under  these  agreements  defendants 
undertook  to  supply  additional  power  on  certain  conditions.  The 
condition  for  an  additional  supply,  not  exceeding  2,000  k\\\,  was 
15  months'  notice.  On  February  25th,  1911,  it  was  alleged  that 
proper  notice  was  given  for  an  additional  Bupply  to  operate  new 
reduction  works  about  to  be  installed  of  1.200  k\v.  at  5 2.".  volts. 
On  March  Gth  it  was  claimed  the  defendants  agreed  to  supply  this 
additional  power,  which  would  be  due  on  July  1st,  1912.  Defen- 
dants, however,  it  was  stated,  did  not  commence  delivery  before 
September  29th,  1912.  Plaintiffs  claimed  that  by  reason  of  this 
alleged  failure  they  were  for  a  period  of  three  months,  from  July 
1st,  1912,  to  September  :!0th,  1912,  unable  to  extract  gold 
as  completely  and  effectively  as  they  could  have  done 
had  the  power  been  supplied,  the  profits  which  would  otherwise 
have  been  made  had  been  deferred,  and  there  had  been  con- 
sequent loss  in  development  and  shaft  sinking. 

The  defendants  pleaded  that  they  were  not  obliged  to  supply 
additional  power  till  such  power  was  bona  ftie  required.  Under 
a  clause  of  the  first  agreement,  in  the  case  of  an  additional  supply 
exceeding  2,000  kw.,  but  not  exceeding  3,000  kw.,  defendants 
were  not  obliged  to  give  such  supply,  except  after  18  months' 
notice,  and  in  case  of  an  additional  supply  exceeding  3,000  kw., 
defendants  were  not  obliged  to  give  such  supply  except  in  accord- 
ance with  arrangements  to  be  mutually  agreed  upon  between  them 
and  the  Johannesburg  Consolidated  Investment  Co.  It  was  contended 
that  the  notice  of  February  25th,  1911,  was  not  duly  given  in 
terms  of  the  agreement  by  reason  of  the  fact  that  the  additional 
supply  was  not  required  bona  fide  by  the  plaintiffs  within  the 
meaning  of  the  agreement.  Alternatively,  it  was  contended  that 
if  the  notice  was  given  in  terms  of  the  agreement,  the  total  addi- 
tional supply  by  the  plaintiffs  in  terms  of  the  notice  of  February 
25th,  and  of  other  notices,  exceeded  :i,C00  kw.,  and  defendants 
were  accordingly  not  bound  to  give  such  additional  supply,  or  any 
part  thereof,  except  in  accordance  with  arrangements  to  be 
mutually  agreed  between  defendants  and  the  Johannesburg  Con- 
solidated Investment  Co.  It  was  admitted  that  the  defendants  did 
not  commence  the  supply  of  the  additional  1,200  kw.  till  Septem- 
ber 29th,  1912. 

Mb.  Justice  Ward  gave  judgment  on  May  14th  for  the 
plaintiffs  for  £30.268  19s.,  which  was  allocated  under  the  follow- 
ing heads :— (1)  Loss  in  extraction,  £4,233  ;  (2)  deferred  profits, 
£25.750;  (3)  extra  cost  in  development,  £4,344  19a.;  (4)  extra 
cost  of  shaft  sinking,  £1,941.  From  this  must  be  deducted  the 
present  value  of  £25,750  deferred  profits  at  G  per  cent,  payable  in 
22  years. 

It  is  understood  that  the  total  amount  of  damages  will  be 
£29,123. 

Yen  neb's  Sigks,  Ltd.,  v.  Stellas  Signs,  Ltd. 
In  the  Chancery  Division,  on  Thursday,  before  Mr.  Justice 
Astbury,  Mb.  F.  Russell,  K.C.,  again  mentioned  this  case  upon  a 
motion  to  restrain  alleged  infringement  of  patent.  He  said  the 
other  side  had  handed  him  a  bundle  of  affidavits,  which  he  had 
not  yet  read,  and  the  motion  must  again  stand  over.  He  suggested 
an  adjournment  till  the  first  Friday  of  next  sittings— June  12th. 
His  Lobdsm  ii>  assented. 
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a  manufactures. —             £                 £  £ 

Prom  Great  Britain   ...  1,000  +  1,000 

„      Other  countries  1,000  H  2,000 

8000 
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manufactures. — 
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1911. 

Copper  manufactures. — 

From  Great  Bm 

1,000 

5,000 

+ 

1,000 

,,      Other  countries 

2,000 

+ 

1,000 

Total 

5,000 

7,000- 

+ 

2,000 

1912. 

1913. 

Iuc 

fcol  cable  and  wire. 

£ 

£ 

£ 

From  Great  Britain  ..-. 

L42,000 

170,000 

+ 

28,000 

Germany 

30,000 

71,000 

+ 

11,000 

1 ithei  oountrii  a 

4,000 

176,000 

LO.000 

251,000 

+ 
+ 

6,000 

Total 

75,000 

Electrical  fittings,  includi 

ts. — 

Prom  Greal  Britain    ... 

170,000 

155,000 

- 

L5,O00 

, ,     German; 

87,000 

07,000 

— 

20,000 

..      Holland 

I    HI  H  I 

3,000 

+ 

2,000 

1                ttes i  ... 

23,000 

30,000 

+ 

7,000 

<  Ithi  r   a  untries 

8,000 

9,000 

201,000 

+ 

Total 

289,000 

25,000 

IndiarTubber  of  all  kinds. 

I'i <  lrea1  1  Britain    ... 

33,000 

29,000 

- 

1,000 

,,      Germs 

2,000 

3,000 

+ 

L.000 

,,      1  touted  States  .  . 

7,000 

3,000 

— 

,,       Other  countries 

— 

1,000 

+ 

1,000 

Total 

4-2,000 

36,000 

- 

6,000 

I/amps  and  lampwan  . 

Prom  Great  Britain   ... 

10,000 

19,000 

— 

,,      Germany 

L6.000 

21,000 

+ 

5,000 

,,      l  nited  Sta* 

M  000 

15,000 

+ 

,,      '  'fii'  c  1 1 untries 

1,000 

3,000 

+ 

2,000 

Total 

47,000 

58,000 

+ 

11,000 

Machine  bands  and  belting. — 

From  ( treat  Britain   ... 

10-2,000 

100,000 

- 

2,000 

„      United  States  ... 

29,000 

+ 

,,      Other  countries 

•2,000 

4,000 

+ 
+ 

2,000 

Total 

133,000 

111,000 
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Electrical  machinery. — 

Prom  <  treat  Iliitain   ... 

1  10,000 

142,000 

-f 

,,      Germany 

238,000 

+ 

L5,000 

,,      1  nited  States  ... 

50,000 

51,000 

+ 

1,000 

,,      Other  countries 

7,000 

5,000 

- 

2,000 

Total 

435,000 

451,000 

+ 

16,000 

.  elevators  and  lifts 

— 

Great  Britain   ... 

33,000 

45,000 

+ 

„      United  States  ... 

4,000 

1 1 ,000 

+ 

,,      Other  countries 

2,000 

39,000 

7,000 

+ 
+ 

Total 

03,000 

24,000 

Mining  machinery. — 

Prom  ( treat  Britain    ... 

483,000 
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+ 

,,      Germany 

72,000 

74,000 

+ 
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128,000 

161,000 

+ 
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19,000 

+ 

Total  ...         090,000         766,000 

oi  specially  mentioned  (other 
than  agricultural,  manufacturing,  dc). 
Prom  Great  Britain    ...         359,000         341,000 

,      Germany  ...  38,000  39,000 

.,      United  States  ...  45,000 
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+       7i 


18,000 

+        1,000 
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Railway  rail*. — 

i  itain 
,,      Belgium  ... 
,,      Germans 

United  States 


454,000         427,000      -      27,009 


13,000 
1,000 

51,000 
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1 1  Icgraph   an                 ne  material — 

Prom  Greal   Britain    ...  9,000 

,,      Germany          ...  i.ooo 

..      Sweden 4,000 

„      United  States  ...  I  "<>" 

,,      Othei  2,000 


Total  ...  4,000  5,000      +       1,000 


Total 
Tramway  rails. — 
Prom  Great  Britain 
,,     Genni 

i  nited  States 

Total 
Tramway  rolling 
J  !•  a    Greal   Britain 
,,      I  nited  States 

Total 


17,000 


11,000 

1,000 
2,000 

6,000 


L3,000 

1,000 

01,000 

4,000 

79,000 
10,000 

1,000 

18,000 

2,000 
14,000 
5,000 


3,000 

10.0011 

1,000 

1,000 

1,000 
2,000 


16,000 

12,000 


12,000 
10,000 


28,000      +      '2-2,000 
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Other  tramway  matt  i  inl 

Prom  ( Ircat  Britain 

Germain 

.,      United  Btati 

]'.n  |, 

1 
9,000 

i. in  in 
L.OOO 

11,000 

[918, 

£ 

L1.OO0 

1,000 

In. 

1 
! 
+ 

1,  or  ili<\ 

1 

1,000 
1,000 

Total 

I7.IHKI 

In  addition  l"  the  above 

the  following 

goods 

oport  'i 

u  "  <  rovernment  Stores  " 

: — 

l',rti<:,irarc. — 

Prom  United  Kingdom 

1,000 

1,000 

+ 

1000 

plati   and  theet 

Prom  1  rnited   Kingdom 

I'.I.IIOH 

20,000 

+ 

1,000 

Electrical  cable  and  wire.- 

P i  United  Kingdom 

,,      Germany 

57,000 
2,000 

03,000 

+ 

+ 

6,000 
2,000 

Total 

f.'.I.IHHI 

03,000 

4,000 

fittings. — 

From  United   Kingdom 
,,      Germany 
,,      Other  countries 

14,000 
1,000 

2-1,000 
2,000 
1,000 

27,000 

+ 
+ 

+ 

+ 

10,000 
lonn 
1,000 

Total 

15,000 

12,000 

India-rubber. — 

From  United  Kingdom 

2,000 

4,000 

- 

1,000 

Ifampware. — 

From  United  Kingdom 

2,000 

s  4,000 

+ 

2,000 

Cranes  and  elevators. — 

From  United  Kingdom 

1,000 

25,000 

+ 

24,000 

Electrical  machinery. — 

From  United  Kingdom 
,,      Germany 
,,      France     

22,000 

12,000 
1,000 
1,000 

14,000 

+ 

+ 

10,000 
1,000 
1,000 

Total 

22,000 

8,000 

Other  machinery. — 

Prom  United  Kingdom 
,,      Other  countries 

58,000 
4,000 

62,000 

56,000 
4,000 

60,000 

2,000 

Total 

2,000 

Railway  rails. — 

From  United  Kingdom 
,,      Germany 
,,      United  States  ... 
j,      Belgium 

319,000 
53,000 
44,000 
34,000 

388,000 

+ 

69,000 
53,000 
44,000 
34,000 

:abl<      and   m<  la! 


Total 
Telegraph  and  telephone  material. — 

From  United  Kingdom  88,000 

„      Sweden    ...    _   ...  32,000 

„      Other  countries  — 


Total 
From  United  Kingdom 


120,000 


450,000    388,000   -   62,000 


125,000   +   37,000 

31,000   -   1,000 

1,000   +   1,000 


157,000   +   37,000 
3,000   +   3,000 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 

DENMAKK.— The  Danish  Customs  Authorities  have  decided 
that  transformers  are  to  be  dutiable  at  the  rate  of  7J  per  cent. 
ad.  vol. 

COLUMBIA. — With  reference  to  the  translation  of  the  new 
Columbian  tariff  recently  published  by  the  Board  of  Trade, 
extracts  from  which  were  inserted  in  the  Electrical  Review, 
it  is  now  pointed  out  that  No.  797  of  the  tariff,  which  formerly 
read  "lamparas  de  acero  "  (lamps  of  steel),  should  really  refer 
to  "arc  lamps"  and  all  lamps  for  outside  lighting,  the  rate  of 
duty  being  2  cents,  per  kg. 

The  Board  of  Trade  are  also  informed  that  the  2  per  cent, 
surtax  imposed  in  1909  on  imported  goods  for  the  creation  of 
a  currency  redemption  fund  was  not  abrogated  by  the  new 
Tariff  Law,  and  is  therefore,  still  in  force. 

New  regulations  have  been  laid  down  regarding  the  tariff 
treatment  of  commercial  travellers'  samples.  Samples  of  goods 
imported  will  be,  admitted  free  of  duty  provided  the  following 
conditions  are  fulfilled  : — - 

(1)  That  samples  of  all  kinds  of  merchandise  having  no 
commercial  value  are  presented  in  such  a  form  as  to  be  useless 
for  any  other  purpose  than  that  of  taking  orders. 

(2)  and  (3)  refer  to  tissues  only. 


I 

(6)  and  (6)  refi  i  to  wini 

(7)  Other  snmpli  i  of  men 

will   paj    '  !u 


iihI  |.l,ii.  ,i 

rjeri  d 

•  theli   ...  he  entitli  d  to  a  refui  ithori- 

'"      of   Lh<    q mi,   paid   in  n   peel   ol    import    d 

redm  :  rhi  n 

one  year  from  the  time  of  di  daring  tin  m  for  - 

AUSTRALIA      I  he  I  lustom     Vutl  &  .<  deci- 

sion   providing    for    fcb      I  iportation    ol    the    foil 

machine  I  ol  .  i  ith  effeel  fi 
hand         !  ing  and  hand  chipping  machu 

M<:\\   ZEALAND.    The  '  partment  have  decided 

that  "  '  '■  .>■  "  elect]  ic  mini  i  mpa  may  be  admitted 

free  of  duty  on  importation ;  cell  ime,  if  imj  ■ 

detached,  will  be  liable  to  a  dutj   ol  20  p<  i  a  Dt.  and< 
British  preferential  tarifi  and  30  pei  cent,  under  the  general 
tariff  on  foreign  g< 

FRANCE.  The  French  OustOms  have  decided  that  cylin- 
drical   oi  cyUndrical  conduit,-;  i  |  earthenware  for 

laying  wires  oi  cabL  are  to  be  dutiable  on  importation  as 
dram  pipes  at  the  rate  of  K)  centa  per  100  kgs.  gross.  (2d.  per 
cent,  gross).  Tools  imported  with  the  machine^  for  which 
they  are  intended,  in  so  far  as  such  tools  can  be  fitted  on  the 
machine  at  one  and  the  same  time,  are  to  be.  considered  as 
integral  parts  of  the  machine  and  included  in  the  dutiable 
weight  thereof. 

UNITED  STATES.— The  Treasury  Department  have  laid 
down  that  travellers'  samples  entered  under  bond  for  re- 
exportation, if  they  can  be  used  otherwise  than  as  samples  are 
to  be  marked  by  the  Customs  by  means  of  a  cord  and  seal  in 
sued  a  manner  as  will  prevent  the  removal  of  the  cord  and  seal 
without  either  breaking  the  same  0i  destroying  the  article.  A 
tag  bearing  the  name,  of  the  port  of  entry,  the  Dumber  of  the 
entry,  the  name  of  the  importer  and  the  'numbers  of  the  bond 
must  also  be  attached  to  the  cord.  Articles  not  readily  sus- 
ceptible of  marking  by  cord  and  seal  may  be  marked  for 
identification  in  such  a  manner  as  the  nature  of  the  article 
will  allow,  and  the  examiner  must  give  on  the  invoice  a 
description  of  the  manner  in  which  the  articles  have  been 
marked.  Such  marking  and  labelling  is  to  be  done  at  the 
expense  of  the  importer. 

NICAEAGUA. — The  Nicaraguan  Government  have  issued  an 
older  providing  that,  to  date  from  May  1st.  the  fees  which  are 
charged  for  Consular  invoices  for  goods  consigned  to  Nicaragua 
must  be  paid  at  the  port  where  the  goods  are.  discharged  in 
Nicaragua  and  not,  as  hitherto,  at  Nicaraguan  Consulates  in 
the  United  Kingdom  where  the  invoices  are  obtained. 


NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT   YET   PUBLISHED.) 

Compiled    expressly    for    this   journal    bv    Messrs.    W.    P.    Thompson    &    Co 
Electrical     Patent    Agents,    285,    High    Holborn,    London,    W.C.,    and    at 
Liverpool  and   Bradford,  to  whom  all  inquiries  should  be  addressed. 


12,189. 

bicycle  oi 

12,191. 


"  Me 


for 


trie    Rashes    of    light    from    a 
in,.-  like  when  in  motion."    C.  H.  Hubert.     May  18th. 
"Apparatus  for  electric  lighting,  healing,  and  ventilating  of  railway 

noving  vehicles  or  for  equivalent    purposes."     T.    FERGUSON 

E.     May  18th.     (Addition   to  9,(1(19,  13.) 


Jos 


May  18th.  (Con- 
May  18th.  (Con 
(Convention 


and    J.    R 

12,210.     "  Electric    fuse     devices,    safety    cartridges,    or    the    like."      Siemens 
Bros.   Dynamo  Works.   Ltd.     May  18th.     (Siemens-Schuckertwerke   G.m.b  H 
Germany.)    (Complete.) 

12.232.  "Telephone-call    recorders."      D.     I.    McGAl 
vention  date,  July  22nd,   1913,  Australia.)     (Complete.) 

12.233.  "  Telephone-call    recorders."      D.    J.    McGauran 
vention   date,  July   22nd,   1913,   Australia.)     (Complete.) 

12,253.    "  Relays."     I.    Lassner    and    J.    Lassner.      Ma)    18th 
dale.   May  21st,  1913,   Hungary.)     (Complete.) 

12,259.  "  Method  and  means  for  the  production  of  sustained  electric  oscilla- 
tions, particularly  for  radiotelegraphy  and  radiotelephony."  W.  [.  Mfu.ersh- 
Jackson.     May  18th.      (Fratelli  Marzi  di  G.B.,   Italy.)     (Corhp 

12,277  "  Apparatus  for  electric  signalling,  especia'lv  applicable  to  wireless 
telegraphy."    A.  F.  Sykes.     May  18th. 

12,282.  "  Polyphase  dynamos  and  motors."  A.  Heu.and.  May  18th.  (Con- 
vention date,  June   14th,   1913,   Germany.)     (Complete.) 

12,285.     "  Electric   motors."     H.    F.   Christie.      May    19th. 

12,347.  "  Electric  ignition  mechanism  for  combustion  engines."  E. 
Michiels.     May  19th.     (Convention  date,  May  19th,  1913,  Belgium.)    (Complete.) 

12,350.  "Magnetos  and  the  like."  H.  Ford.  May  19lh.  (Addition  to 
15,636/13.)      (Complete.) 

12.358.  "Manufacture  of  wire."  Wl  Metaixfaden  Gii  iiiampfa-- 
fabrik  G.M.B.H.  May  19th.  (Convention  d  a,  1913.  Austria.) 
(Complete.) 

12.359.  "Electric  incandescent  lamps."  WeSTINGHOUSS  MrALLFADIN  Gllii- 
i.ami'eni  \iikik  G.M.B.H.  Ma)  19th.  (Convention  dale,  Ma)  87th,  1913.  Austria.) 
(Complete.) 

12,361.  "  Selenium  cells  espeei  illy  adapti  d  for  use  in  connection  wiih  tele- 
graphy."     |.  S.   Withers.     May  19th.     (Kenwrick  Cecil  Cox,   Norfolk   Isle.) 

12,361.  "  Improvements  in  or  relating  to  receivers  for  wireless  telegraphy 
and  telephony  for  diminishing  atmospheric  influence  on  such  receivers.  P.  O. 
PKDERSEN.     May  19th.     (Complete.) 

12.372.     "  Light-ray  switch."     F.   Dresla.     May    19th.     (Complete.) 
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British    Insi  i  wi  o   &    l  h  lsbi 
i  inn  s.  I  B.  Wilson.    Maj  20th. 

12(403.    "  Burglar    alarm     to    be  ectlon    with    a    telephone   or 

powerful  whistle."     W.  Jackson.     May  20th. 
13,404     "Connectors  [or  el  '     I      Priddle,     Maj   80th. 

12. 108.  "Reinforced  plastei  composition  electrical  cooking-stove  'ii.l  grill 
combined."    S.   .Turner      M       i 

130     "Holder   foi    shad'  incandescent    lamps."     R.    Piuitr. 

12,443.     "In  id  conductors  of  electric  lines."    F.  LlBANO, 

Maj  80th.     (Convention  date,  May  :iu.  1913,  Germany.)     (Complete.) 

12, t:,i ,    "  i  J.  J.  Gi  ,nh.     Maj   80th. 

12,455.    "Dynamos."    II.  Leitner      May  20th. 

12,479.    "  Electrli     welding."     Allgemeini     Elektricitats    Ges.      Maj     20tl 
(Addition    to  8,595  14      Convention   date,    May   80th,    1913,    Germany.     (Com- 
plete.) 

I2.4V1,    "Circuit    arrangem.  itomatic   or   semi-automati.     telepl 

lations."      Siemens    >\     Hum.       l>         Gi  Maj     80th.      (Addition    to 

13.     Convention  date,   Maj   80th,  1919,  Germany.)     (Complete.) 

12,493.     "  Method  of   controlling   the   attachment   <>(   lump   iron   to   suspended 
I    1>    I  vi  i  mi  a;      May  21st. 

12, tM.%.    "Automatic  contai  by   the   foot  or    feet."     May 

2Nt.    F.  R    Francke. 

13,551.    "  Electrical   heating-apparatus."    A.   I".   Berry.     May  21~i. 

-    oi     fittings    for    incandescent    electric    lamps."     W.    C. 
trading  as   P.   Chappius  S   Co.).     Maj    Blst.     (Comp 

19,562.    "Relays."    A.  ('.  Brown.     May  21st. 

12,570.  "Safety  interlocking  system  preventing  erroneous  tripping  of  sub- 
station  electric  machines  and  the  like."     F.   V.  Gough.     May  22nd. 

12.59ft.  "Fittings  for  metallic  conduit  systems  for  housing  electrical  con- 
ductors."     Simplex  Conduits,   Ltd.,  and   I..'  M.    Waterrouse.     May   22ml. 

12,605     "  I  devices."     G.  Pate  and  A.  R.  Wood.     May  22nd. 

(Complete.) 

12,614.  "Combined  switch  and  ignition  tell-tale."  G.  F.  METZCER.  May 
22nd. 

12,633.  "Systems  of  radio-control."  J.  II.  Hammond,  Jun.  May  22nd. 
(Divided  application  on  13,310/18.     June  9th.)     (Complete.) 

]2.fi41.  ".Dynamo  electric  machines."  N.  W.  Storer.  May  22nd.  (Con- 
vention date,  May  22nd,  1913,  United  States.)    (Complete.) 

12,(il2.    "  Overcharge    preventers    for    the    charging    circuits    of    secondary 
"    \V.  A.  Trier;.    May  22nd. 

12.G43.  "  Motor-car  and  like  electric  lamps  and  their  attachment  to  sup- 
porting brackets."    W.  \\  .  Soutter.    May  22nd.  ■ 

12,fi.">2.  "  Cathodic  detectors."  F.  Holweck.  May  22nd.  (Addition  to 
2, 2nd    14.)      (Complete.) 

13,656.  "  Telephone  set."  P.  L.  Jensen  and  E.  S.  Pridham.  May  22nd. 
(Complete.) 

12,65!).  "  Controlling  apparatus  for  electrie.d  lifts."  A.  W.  PENROSE  &  Co., 
Ltd.,  and  M.  Owen.     May  22ml.     (Complete.) 

12,662.  "  Construction  of  apparatus  for  automatically  controlling  loco- 
motives  or  electric  motors  when  passing  signals  at  danger  or  rounding 
curves."    \v.  C.   Minlfii  and  J.  II.  Barclay.     May  22nd. 

12,666.  "  Electro-magnetic  talking  machines."  C.  SONTAO.  May  22nd. 
(Convention   date,    May   24lh,   1913,    German).)      (Complete.) 

12,682.  "  Switch  for  incandescent  lamp  fittings."  W.  J.  MELLERSH-JACKSON. 
May  22nd.     (Geb.   Jaeger,   Germany.)     (Complete.) 

12.720.  "  Light  high-power  electric  accumulator."  Marquee  des  LlGNERIS 
Ml    C.    M.    B.   TAILHANDIER    DU    PLA1X.      May   23rd.      (Complete.) 

12.721.  "Electrical  signalling-apparatus."     \V.   A.   Ilivi.s  and  I..  O.   Hems. 

(Complete.) 

12.722.  "  Method  of  producing  electric  currents  by  induction."  II.  Munro. 
May  23rd. 

12,746.    "Electric   lighl   pendants."      W.   O.   Teasdale.     Maj    83rd.     (Com- 

p 

12,757.     "  Lamp  holdi  rs."    C.  G.  M.  Diwitt  and  C.  II.  JEEICOAT.    May  23rd. 


EXPIRING  PATENTS,  TAKEN  OUT  IN    1900. 


{Continued  from  page  932.) 

5,049.  "  Electric  Telegraphs."  Brown,  S.  G.,  and  Dearlove,  J.  A.  L.  March 
26th.  Relates  to  arrangements  especially  for  submarine  working  by  duplex 
and  other  systems.  The  relays,  such  as  described  in  Specification  No.  1,434, 
A.D.  1899,  are  preferably  coupled  up  by  means  of  insulating-springs  to  a 
second  heavy  damping-coil  which  may  be  double-wound  and  arranged  in  the 
relay  circuits  so  as  to  emphasize  the  signal  currents,  otherwise  distorted  by 
the  charging  of  the  condenser. 

6,034.  "  Fire  Alarms."  Oatway,  G.  H.  Match  31st.  Relates  to  an  alarm 
which  is  only  started  by  sudden  rises  of  temperature,  and  which  may  be  used 
in  mines  and  ships  as  well  as  in  other  places.  A  wire,  preferably  of  copper 
is  stretched  between  ihe  ends  of  a  more  massive  frame  of  the  same  material' 
When  this  system  is  suddenly  heated  the  wire  expands  faster  than  the  frame 
and  the  consequent  sag  lowers  a  weight  iin  a  makes  contaci  with  a  terminal 
and  thus  closes  lie  alarm  circuit,  which  also  contains  one  of  the  magnets  of 
the  indicator,  and  thereby  indicates  the  locality  of  the  fire.  Several  modifica- 
tions are  described. 

,'i71"      "  Electrolysis."     Streckcr,    O.   C.     April    10th.     Tlates   of   metals   or 
for    use    in    lithographic    printing    are    provided    by    electrolysis    with     i 
water-retaining  layer.     I,,  form  the  layer,  the  plate  is  arranged  as  an  anode 
if  a  continuous  current   be  used,  the  electrolyte  employed   being  dilute  aqi 

ms  with  the  metal  ol  the  plate  the  n  quired 
""•ohd  e,    form     a    layer    which    may    be   subse- 

quently converted   into  the   required   layer   bj    chemical    treatment.     To   remove 
the  layer,  the  plate  ,s  used  as  a  caihode.     Various  modib  icribed 

,_":""  >■"     Simms,    F.    R.,   end    Bosch,    R      April 

?'"'■.    A  magn  chiefly  for  use  in  connection  will,  elect™ 

ignition  devu  es  loi   in 

ture,  or  an  inductor  enclosing  the  itinuouslj    ro 

directly  or  indirectly,  by   the  motor  crank     t 

V"rj  '  ■"     ?akerj   "■     Al"'1   l»h.     Carl lectrodi      such  as 

rods'  or  top  of  a  cell,  and   theii    projecting  end, 

are  connected  ...  pairs  by  two  rigid  contact-plates  having  a  bolt  and  B  tighten- 
ing-nul  1    by    a 

copper  band.  '  '  ' 

7,471.    "Electric    Telegraphs."      Brown,    s.    <;.      April    23rd.      Relates    to 
arrangements  and  systems  of  diplex  telegraphj  capable  of  being  duplex.  I 
thus    converted    to    quadruple*.      The    transmitting     apparatus    may    be    run 
synchronously,   or    the   signals   mac    I  „,„   ,he 

Inch   a 
,V;'r>":  ,hrown    i"'»    '  foi    Ihe    purpose 

OI    varying    the    local    correcting   current    in    accordance    will,    the    carving    signal 
current,  due  to  overlapping 

ch  case   the  curve  tr-  „,    ,.„. 


signal i   bj    employing  a  relating  drum  relaj   such  as   dc    cribe'd 

nee    No.    1.131,    A  1)     1899,    and   separating    the 'signals  out    to   the 
distinct  receiv.  rs. 

7,678.  "Electric  Telegraphs."  Pollak,  A.,  F.gger,  J.,  and  Silberstein,  F. 
April  25th.  Relates  to  a  system  of  telegraphy  in  which  perforated  code  signals 
are  automatically  transmitted  end  reproduced  al  the  receiving-station  in  the 
form   of   written    characters.      Hie    apparatus   is   described    foi    use    when    .-in 

alphabet  of  forward  or  open  loops  only  is  employed,  or  when  the  alphabet 
includes  backward  or  closed  loops;  in  the  latter  case  the  code  signals  are 
divided  between  two  lines,  so  as  to  produce  two  motions,  preferably  at  right- 
angles,  ai   the  i 

8,208.     "Electric     Switches."       British     Thomson-Houston     Co.       (Hewlett, 

E.    M.)     May  3rd.     A   switch,    which    is   adapted   for  high-potential  currents,   is 

arranged    will,    the    breaking    points    in    closed    vessels   containing    oil,    and    is 

operated  preferably  by  pneumatic  means  controlled  from  a  distance. 

(V'o  be  continued.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  mav  be  obtained 
of  Mksshs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and  Bradford;    price,  post  free,  9d.  (in  stamps). 


1913. 

3,103.    Wireless    Telegraph,    Telephone    c,r     Submarine    Sound-sic 
SYSTEMS.     Radio  Signal  Co.,  W.  II.  Shephard  and  A.   E.   McKechnie      Februarj 
Oih. 

5,568.  Gas-detecting  Apparatus  for  Portable  Electric  Hand  Lamps.  G,  I 
Ralph.     March  Oil,. 

7,365.  Sparking  Plugs.  11.  G.  Longford,  W.  W.  Longford  and  W.  A. 
Clark.      March   2Mb.      (September   2(iih,    1913.) 

7,7x4.  Dynamo-electric  Machines.  Allgemeine  Eleklricitats  Ges.  April 
2nd.     (April  2nd,  1912.) 

7,805.  Electrical  Conductors  and  supporting  means  ror;  same.  British 
Insulated  &  Helsby  Cables,  Ltd.,  W.  M.  Mordey,  J.  M.  Astley  and  I).  It. 
Saunderson.     April  3rd. 

10,282.    Apparatus  for   Synchronizing   Motion   and   Sound   Reproduci 
E.   II.  Amet.     May  1st. 

10,396.  Electrically-operated  Diaphragm  Signal  Horns.  F.  Knabl,  M. 
Greenwald  and  H.  A.  Farman.     May  2nd.     (Cognate  application  34,907/13.) 

ln.HO.     Electric   Motor    Control   Apparatus.     A.    H.    Railing   and    C.   C 
!.     May  3rd. 

10,608.    Windings    of    Dynamo-electric    Machines    and    other     Ele.  i 
APPARATUS.     Allgemeine  Elektricitats  Ges.     May   5th.     (May  3rd,  1912.) 

10,655.    Apparatus   for    Receiving    Submarine   Sound    Signals.     Si    nal   G. 
May  6th.     (December  27ih,  1912.) 

10,704.  Signalling  Apparatus.  Graham  &  Latham,  Ltd.,  and  L.  J.  Graham, 
Maj   6th. 

10,717.  Electric  Switch  Operatinc-mechanism  and  the  like,  for  causing  hi: 
\.  ti  itiox  oi  Signals  on  Moving  Objects.  E.  J.  Pace  and  O.  E.  Kellum, 
May  6th. 

10,864.    Telephone  Exchange  System.     M.  L.  Johnson.     May  8th. 

10.918.  Incandescent      Electric      Lamps.    British      Thomson-Hout Co 

(Gi  nerd  Electric  Co.)     Maj   Sib. 

10.919.  Windings  for  Dynamo-electric  Machines.  British  Thomson-Housion 
Co.  and   II.   W.  Taylor.     May  8th. 

10.987.  Devices  for  Securing  Contact  with  the  Earth  at  Spi  cifiei  Depths' 
FOB    1  LECTRIC  Testing    PURPOSES.      E.   Ryan   and   H.  W.  Brown.     May  9th. 

11,106.  Wireless  TELEGRAPHY.  Marconi's  Wireless  Telegraph  Co.  and  C.  P. 
Ryan.     May  10th. 

11,158.  Mariners'  Compasses.  Kelvin  and  James  White,  Ltd.,  F.  A.  King, 
and  G.  H.  Alexander.     May  13th. 

11,240.  High  Frequency  Dynamo-Electric  Machines.  British  Thomson- 
Houston  Co.  (General  Electric  Co.).     May  13th. 

13,308.  Electric-Magnetic  Friction  Couplings.  P.  Forster.  June  9th. 
(June  8th,    1912.) 

14,167.  Machines  for  Coverinc  Wire  and  Other  Cores  with  Yarn  and  the 
like.     N.  sioii.    June  19th. 

15,348.     I  lectRji  hi.   Illuminated  Letters.    H.  Bey.    July  3rd. 

15,643.    Wiring  of  Electric  Lighting  Installations.    F.  Hodgson.    July  7th. 

15,968.    Contact  Devices  for  Electrical  Testing  Purposes.     Ev.i 
Vignoles,  lad.,  W.  Clark  and  G.   Senior.     July  10th. 

16,684.    Electric  Batteries  and  Accumulators.    F.  Sablon.    July  21st. 

17,189.  Starting-Gear  tor  Internal-Combustion  Engines  ind  in.  liki  ii 
Leitner.     July  26lh. 

18,900.  Detachable  Dusk  for  use  with  a  Table  Telephone  oh  othei  si  h- 
\um   Support.    J.  l>.  Joyce  and  II.  c.  Lumb.    Angus!  20th. 

19,7x2  Solotion  por  use  in  Lead  Accumulator  Cells.  P.  Rabbldn 
September   1st.     (Septembi  r  2nd,  1912. i 

19,838.  Machines  ton  Sealing  Si  pporting  Wires  into  the  Beads  of  the 
Gus.s  Rods  of  Metal  Filament  Electric  Incandescent  Lamp;,.  Septembei 
2nd.     I.  Krem.  nezky   (Firm  of).     (April   16th,   1913 

21,143.     Voltmeter.     .1     Stephenson.     Septembei    1Mb.      (Convention    d; 
granted.) 

33,553.  Apparatus  por  Exhibiting  Picturi  >  mrt.sf.mfnts  and  the  lire. 
W.  J.  Mellersh-Jackson  (Elektrn-K.-klamc  tic  |  Octobei  I7lh.  (Addition  to 
5,029/13). 

85,046  I ■.ii.'Trh  ai.  Ri:..ui.atini.  Dnins.  A.  G.  Hloxam  (Robert  Bosch,  Firm 
of)      Noven r  3rd. 

36,684.    Insulated  Electric  Conductors.     V  I 

oi    W.    1. 1  n  El.  i  ii  ii   Co.).     November  2uib. 

27.988.  Arrangements  for  Starting  ash  Regulating  Direct  Ci  rrent  fin- 
triC  Motors.  F.  Cumot.  Deccmbei  5th.  (Divided  applicaiinn  c,.,  7,983  13, 
Vpril   1th.     Addition  to  8,108   L2 

29,418.     1. Furnaces]  I  ction  of  Licit  Metals,   g,  is. 

I  lh     (Sodium   Proc  ess  I  )o.)      De. .  mbei    30th. 
29,448.     Electrical  Relays.     Kemp  and  Laurilzen  (Firm  of),     Deceml 
I  27th,  L91S.) 


1914. 

91.    Means  job   Intermittently    Establishin.    ,n  Electric  Circuit  for  Km 

a    I. 'Li  i  s      I 

lball.cn   and    M.    J.    Wilson.      January    1st. 

970.     Switches  for   Electric  Hand  Lamps  and  the  like.     G.  F.  II 
and   flew   n.ilisb    Evei    K'ady    Co.     Jan.   I3(h. 

TR.c   BATTERY   Lamps.     B.    Pordes.     February   16th. 

5,535.  raphy.    G.  Leimbai  h.     Man  h   lib.     | 

6,074.     Eleci    ii       <     ,,.,,.    AN1,    Ignition    Systems   for    Internal-combusthJ 
Enoinbs      C,    F     Kettering   &    W.   A.   Chryst.      March    Hub 
1912      lie  i  I  .1     ||  r  I 

7,788.      I  •  STAINING     RONTOEN-RAY     1  G. 

.ml  7th,   1913.     Addition    to  2 
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If  the  Dublin  Section  of  the  I.E.E.  has  not  yet  been 
dubbed  the  Fighting  Section,  we  give  it  now  the  accolade. 
Tt  did  yeoman  service  for  the  profession  when  the  new 
Articles  were  under  discussion,  and  may  fairly  claim  to 
have  helped  forward  the  healthy  democratic  movement 
more  during  that  stressful  period  than  any  other  Section 
has  done  in  recent  times.  Now  the  bugle  has  sounded 
the  advance  once  more  against  the  seeming  apathy  of 
the  central  body,  and  the  Dublin  Section  is  thundering  in 
the  charge  with  steady  ranks. 

We  print  elsewhere  an  abstract  of  the  proceedings  at  a 
meeting  of  the  Fighting  Section,  at  which  the  matter 
discussed  was  of  the  first  importance  to  the  profession 
as  a  whole.  It  was  concerned  with  no  epoch-making  dis- 
covery, for,  as  one  speaker  said,  it  is  20  years  old.  It  was, 
in  fact,  the  time-worn,  if  not  time-honoured,  subject  of 
professional  status. 

What  intensity  of  feeling  there  is  amongst  the  general 
body  of  members  may  be  gauged  by  observing  the 
common-place,  insignificant  little  match  which  lighted  the 
train  to  the  powder  barrel  ;  nothing  more,  in  fact,  than  a 
municipal  job.  The  Dublin  speakers  emphasised  the  fact 
that  the  meeting  was  not  called  to  criticise  the  jobbers, 
and  we  will  follow  their  polite  example  for  what  we  take 
to  be  the  same  reasons,  («)  that  criticism  would  be  impious, 
(b)  that  the  resulting  hell-broth  of  ink  and  mud  and  vitu- 
peration would  obscure  the  real  issue  as  hopelessly  as  the 
path  of  a  frightened  squid  is  veiled  by  its  own  dark 
emissions. 

It  is  necessary,  nevertheless,  for  the  proper  understanding 
of  the  sudden  and  determined  action  of  the  Fighting  Sec- 
tion, to  state  that  the  Electricity  Supply  Committee  drew 
the  attention  of  the  Dublin  City  Council  to  the  procedure 
which  governs  the  training  and  improvement  of  the  junior 
engineers  on  the  staff  of  its  Electricity  Department.  It  is 
an  excellent  procedure,  or  programme,  and  as  such  we  give 
it  in  brief,  and  commend  it  to  less  forward  Councils  : — 

1.  Candidates  for  apprenticeship  must  have  passed  through 
certain  electrical  courses,  and  are  subjected  to  an  examination  by 
the  city  electrical  engineer  as  to  their  general  fitness  for  the 
profession. 

2.  The  selected  candidates  are  indentured  for  two  jears. 

3.  The  Corporation,  although  not  binding  itself  to  do  so. 
finds  employment  in  junior  positions  for  such  apprentices  as  have 
shown  the  necessary  ability. 

4.  Subject  always  to  the  young  engineer  showing  reasonable 
progress,  his  course  up  the  ladder  of  promotion  was  as  follows 
until  1913  :— 

First  period. — Switchboard  attendant  in  the  main  distributing- 
station  at  £65,  rising  in  two  years  to  £78. 

Second  period.—  Switchboard  attendant  at  the  generating  station 
at  £78,  rising  in  two  years  to  £101. 

Ihird  period. — Shift  engineer  at  the  main  distributing  station  at 
£101,  rising  in  two  years  to  £130. 

Fourth  period,  and  the  last  for  junior  engineers. — Shift  engineer 
at  the  generating  station  at  £130,  rising  in  two  years  to  £150. 

In  1013  the  Committee  revised  the  salaries  and  increased 

the  maxima  for  the  various  periods  to  £104,  £130,  £156  and 

£200,  and  at  the  same  time  it  took  a  notable  step  towards 

the  most  praiseworthy  end  of  improving  the  professional 

status  of  its  junior  engineers  : — 
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5.  It  made  an  order  expressing  the  opinion  that 
members  of  the  staff  desirous  of  promotion  should  pass  the 
examination  for  Associate  Membership  of  the  I.E.E.,  and 
it  proposed  to  take  this  into  consideration  in  future  cases 
of  promotion,  and  when  applications  for  increments  were 
submitted. 

We  doubt  if  the  Council  of  the  Institution,  or  even  the 
Dublin  Local  Section,  could  have  drafted  a  more  satis- 
factory prospectus  for  the  junior  engineers  of  our  supply 
systems.  Hardly  had  the  ink  dried  on  the  minute  book  in 
London  in  which,  presumably,  a  record  was  made  of  the 
decision  to  institute  examination  as  a  test  for  Associate 
Membership,  than  the  Dublin  Electricity  Committee  seized 
the  opportunity  to  advance  its  admirable  work  for  the 
uplifting  of  the  professional  electrical  engineer.  The 
members  of  that  Committee  did,  in  fact,  forestall  and  antici- 
pate the  desire  of  the  Fighting  Section  which  the  latter 
expressed  in  restrained,  dignified  and  reasoned  language 
at  the  meeting  which  inspired  this  article. 

We  are  deeply  grateful  to  the  Dublin  Electricity 
Committee  for  its  enlightened  efforts,  intended  primarily, 
of  course,  for  the  improvement  of  the  public  service  which 
it  directs,  but  hiving  a  reflex  effect  which  may  and  should 
be  felt  over  a  much  wider  area. 

Xot  less  grateful  may  we  be  to  it  for  appointing,  or,  more 
strictly  speaking,  recommending  the  appointment  of  a  man 
to  the  responsible  position  of  assistant  and  deputy  to  the 
engineer  in  charge  of  consumers'  connections,  who  does  not 
appear  to  have  complied  with  any  one  of  the  requirements 
which  are  set  out  above  under  five  headings.  He  was,  in  fact, 
appointed  in  1 !)  1  2  as  a  permanent  wireman  at  the  standard 
wage  of  86s.  per  week,  and  the  Committee  made  the  present 
appointment  (at  a  salary  of  £15G,  risiDg  in  five  years  to 
B200)  in  the  face  of  a  totally  adverse  report  from  the  city 
electrical  engineer,  and  over  the  heads — so  it  was  stated  at 
the  meeting  of  the  Local  Section— of  17  junior  engineers. 

This  was  the  incident  that  brought  the  Fighting  Sec- 
tion into  line  for  another  gallant  charge,  and  that  is 
why  the  Dublin  Electricity  Committee  deserves  our 
thanks. 

It  is  high  time  that  the  Council  should  bestir  itself  to  get 
something  more  effective  and  certain  for  the  members  of  a 
profession,  which  ought  to  be  honoured,  than  sporadic  local 
recognition  which  can  be  rendered  useless  whenever — let  us 
say— the  Lord  Mayor's  cook  goes  to  take  tea  with  an  aspiring 
wireman's  mother-in-law. 

Mr.  Tomlinson,  hon.  secretary  to  the  Fighting  Section, 
and  it  seems,  in  this  case  as  in  the  other,  the  man  behind 
the  gun,  quoted  from  the  Electbical  Review  of  January 
15th,  190!i,  a  pungent  satire  entitled  :  "The  Status  of  the 
Electrical  Engineer,"  by  "  Tito,"  in  which  the  deadly 
grievance  and  disability  under  which  our  profession  suffers 
were  laid  bare.  "Tito"  did  not  merely  scarify  our 
wounds  :  he  suggested  healing  them,  and  the  remedy  is  as 
fresh  and  good  now  as  it  was  five  years  ago,  when  he  com- 
pounded it  ;  part  of  it,  indeed,  has  been  applied. 

He  desired  to  see  established  at  once  a  matriculation 
examination  for  Students  I.E.E.,  and  a  graduation  examina- 
tion for  A  M.I.E.E.,  and  he  urged  electrical  engineers  to 
obtain  an  Act  in  conjunction  with  the  Civil  Engineers,  the 
Mechanical  Engineers,  and  the  Architects,  which  would 
protect  the  properly  accredited  and  registered  members  of 
these  societies  from,  as  an  example,  the  jobbing  propensities 
of  municipal  bodies. 

"Tito"  wanted  no  more,  in  fact,  than  the  doctors, 
lawyers,  dentists  and  other  professional  men  have  obtained, 
either  because  the  public  or  they  themselves  became 
sufficiently  alive  to  their  own  interests  to  make  things  un- 
pleasant until  they  got  what  they  wanted. 

The  immediate  outcome  of  the  Dublin  meeting  was  the 
following  resolution  :  — 

"  That  this  appointment  (by  the  Dublin  Corporation)  is 
a  direct  attack  upon  the  profession,  and  that  the  Committee 
be  instructed  to  communicate  with  the  Council  of  the 
Institution  of  Llectrical  Engineers,  urging  upon  them  the 
necessity  of  promoting  immediately  such  legislation  as  shall 
protect  the  trained  professional  engineer  in  the  exercise  of 


his  profession,  as  the  trained  professional  man  in  other 
professions  is  protected." 

The  Society  of  Architects  was  formed  for  an  identical 
purpose,  and  is  working  still  to  that  end.  A  circular  letter 
of  dune,  1913,  issued  by  that  Society  contains  arguments 
for  the  registration  under  an  Act  of  Parliament  of  all 
architects,  the  whole  of  which  can  be  used  with  equal 
cogency  in  our  own  case,  and  we  suggest  that  valuable 
mutual  assistance  might  be  given  by  the  two  Societies  in  any 
application  to  Parliament. 

The  following  extract  from  the  letter  puts  the  case  for 
action  concisely  : — 

The  first  effect  of  an  Architects'  Registration  Act  would  be  to 
give  an  immediate  and  definite  impulse  to  architectural  education 
and  training,  by  setting  up  a  compulsory  standard  of  qualifica- 
tion. The  chief  weakness  of  the  present  voluntary  system  of 
architectural  examinations  is  that  they  are  not  obligatory  (except 
under  certain  conditions  for  admittance  to  membership  of  archi- 
tectural bodies).  At  present  such  examinations  are  not  in  any  case 
essential  as  a  preliminary  to  the  practice  of  architecture  or  to  the 
claiming  of  the  title  of  architect. 

The  ultimate  result  of  such  an  Act  of  Parliament  would  be 
that  the  unqualified  practitioner  would  be  gradually  eliminated 
by  effluxion  of  time  without  inflicting  injustice  or  hardship  on 
anyone,  and  without  creating  a  monopoly,  while  the  public  would 
have  a  guarantee  that  in  employing  any  architect  they  would 
secure  the  services  of  a  peraou  possessed  of  at  least  the  minimum 
qualifications  required  for  the  proper  parformance  of  his  very 
onerous  dutie3. 

The  action  of  the  Council  will  be  awaited  with  interest. 


Rubber. 


Considerinc  the  amount  of  rubber 
coming  forward  for  sale  lately,  when  fully 
2,000  tons  went  under  the  hammer  inside  of  10  days,  the 
market  must  really  be  considered  to  have  given  a 
very  good  account  of  itself.  Certainly  the  sales  held  just 
prior  to  the  Whitsun  holidays  passed  off  without  any  fresh 
feature,  but  it  is  at  least  satisfactory  to  be  able  to  record 
that  there  was  no  further  weakness  in  prices  compared  with 
those  ruling  at  the  close  of  the  former  series.  Consumption 
is  going  on  very  well,  and  indeed  in  some  branches  it  is 
stated  that  there  is  a  certain  amount  of  difficulty  being 
experienced  in  turning  out  manufactured  products  at  a 
sufficiently  rapid  rate.  At  all  events,  there  has  been  talk  of 
a  scarcity  of  tennis  balls,  the  same  authority  which  has 
unearthed  this  item  of  news  adding  that  but  for  the  cold 
weather  which  was  recently  experienced  and  which  hindered 
playing,  while  at  the  same  time  allowing  makers  to  pick  up 
their  arrears,  the  lack  of  balls  might  have  kept  courts  idle 
indefinitely.  It  is,  however,  probable  that  the  early  arrival 
of  the  summer  weather,  regardless  of  the  calendar,  and  the 
increasing  popularity  of  the  game  itself,  are  the  prime  factors 
in  this  particular  respect.  Be  this  as  it  may,  the  demand 
for  rubber  at  the  auctions  has  proved  quite  regular,  even 
though  the  interest  shown  by  America  was  indifferent. 
Good  judges  are  now  inclined  to  consider  that  the  price  has 
fallen  to  a  point  sufficiently  low  to  be  regarded  as  pretty 
safe,  but  enlarged  speculative  interest  in  the  article  is  hardly 
likely  to  develop  yet  awhile,  or,  at  all  events,  until  the 
general  trade  and  financial  positions  have  cleared 
up  a  good  deal.  One  thing  which  is  still  militating 
against  the  market,  is  the  abstention  of  interest 
on  the  part  of  United  States  consumers  wboee 
purchases  in  the  London  market  have  become  of  less 
and  less  importance,  though  a  few  weeks  ago  a  very 
fair  business  was  reported  as  having  been  done  across 
the  Atlantic. 

The  standardisation  of  rubber  continues  to  excite  a  good 
deal  of  interest,  and  complaints  are  made  that  it  is  practi- 
cally impossible  for  plantation  managers  to  attain  any 
definite  standard  of  quality  owing  to  the  innate  variability 
of  the  latex  produced  on  different  plantations,  but  it  is  too 
late  now  to  kick  against  the  pricks.  Standardisation  has 
to  be  faced  sooner  or  later,  and  the  proposals  put  forward 
by  the  Rubber  (J  rowers'  Association  form  a  step  in  the  right 
direction.  It  is  not  to  be  expected  that  the  matter  can  be 
put  into  complete  shape  at  once,  but  the  drift  of  affairs  is 
at  the  same  time  unmistakeable.     It  is  probably  impossible 
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to  evolve  a  scheme  which  would  please  everyone,  but  a  start 
has  been  made,  and  progress  is  certain,  even  though  it  may 
be  slower  than  its  originators  may  like.  Festina  Imte  is, 
nevertheless,  not  a  bad  maxim.  A  sign  of  the  lessened  haste 
to  put  rubber  on  the  market,  and  thus  free  the  sales  from 
immature  produce,  is  seen  in  the  spreading  of  the  practice 
of  allowing  an  increased  interval  of  time  between  the 
tappings,  and  the  reduction  in  the  number  of  cuts  made. 
Reformation  in  both  of  these  respects,  while  having  as  a 
first  effect  a  reduction  in  the  output  of  the  trees,  would 
ultimately  result  in  the  crop  reaching  tbe  normal,  with  a 
large  reduction  in  the  labour  costs  of  the  plantation  adopting 
the  plan,  which,  it  may  be  remarked,  is  finding  advocates 
and  supporters. 

According  to  official  returns,  the  exports  of  plantation 
rubber  from  the  Federated  Malay  States  for  the  month  of 
May  amounted  to  2,009  tons,  compared  with  1,225  tons  in 
the  corresponding  month  last  year,  and  2,151  tons  in  April 
last. 


January 

February 

March      

April       

May         

Total,  5  months... 

1912. 

1,218 
1,212 
1,379 
1,020 
1,007 

5,836 

1913.         1914. 

2,131             2,542  tons 
1,757             2,364     „ 
1,737             2,418     „ 
1,626             2,151     „ 
1,225             2,069     ,, 

8,476           11,544 

NOTES 

FROM 

CANADA. 

[prom  our 

SPECIAL   CORRESPONDENT.] 

The  Department  of  Trade  and  Commerce  has  recently  pub- 
lished its  reports  for  the  fiscal  year  ended  March  31st,  1913, 
and  from  the  figures  given  the  accompanying  curves  have 
been  prepared. 

The  term  "  Electric  Apparatus  "  which  appears  on  these 
curves  includes  carbons,  electric  light,  and  carbon  points 
of  all  kinds,  N.O.P.  ;  carbons  over  6  in.  in  circumference  ; 
electric  apparatus,  N.O.P.,  insulators  of  all  kinds,  &c, 
electric  and  galvanic  batteries,  telephone  and  telegraph 
instruments  ;    electric    motors,    generators,    dynamos   and 


Bxpokts  op  Electrical  Apparatus  prom  Canada. 

Based  on  1913  Report  of  the  Department  of  Trade  and  Commerce, 

Ottawa. 

sockets  ;  fuse  heads  of  metal,  foil,  or  cardboard,  for  use  in 
the  manufacture  of  fuses  ;  incandescent  lamp  bulbs  and 
glass  tubing  for  use  in  the  manufacture  of  incandescent 
lamps,  and  mantle  stocking  for  eras  lighting. 


It  is  rather  enrioni  to  note  that  tin:  curves  of  "  Eiporti 
from  Canada,"  arc  of  the  same  general  character  a-  tboie  of 

"  Imports  into  Canada  ;  "  in  fact,  on  the  retpeoti  ■• 
which    they    happen     to    have    been    drawn,    they    ahnoHt 
coincide  if     laid    one    0VOT    the    other,   though    the    actual 
monetary    values    lor    "Electric     Apparatus"    are 
different.     The  curves  of  "Imports  into  Canada"  will 
be  the  more  interesting   to  manufacturing  (inns  at  home, 
especially,  of  course,  those  showing  imports  of    "  Electric 
Apparatus,"  the  curves  of  "Total    Imports"  having  only 
been  given  for  the  sake  of  comparison.     The  similarity   in 
the  general  trend  of   the   curves  for   these  two  item- 
however,  as   noteworthy  in  this  case  as  in  the  one  cited 
above. 

Referring  now  specially  to  the  curves  of  "  Imports  into 
Canada,"  and  dealing  only  with  those  for  "  Electric 
Apparatus,"  it  will  be  seen  that,  as  has  already  been 
pointed  out  in  these  notes  in  discussing  similar  curves  in 
other  years,  the  U.S.A.  is  still  very  far  in  advance  of  Great 
Britain. 

Considering  the  disabilities  under  which  British  firms 
labour  here,  the  showing  is  not  at  all  a  bad  one,  but  it  will 
be  a  great  pity  if  these  firms  do  not  during  the  next  few 
years  do  something  towards  securing  a  greater  share  of  a 


Imports  of  "  Electrical  Apparatus  "  into  Canada,  and 
"Total  Imports." 

business  which,  as  is  plainly  shown  by  the  curves,  is  increas- 
ing at  a  very  rapid  rate — it  has  doubled  within  the  last 
3vr  years,  and  while  the  imports  from  Great  Britain  have 
increased  during  the  same  period  by  some  25  per  cent., 
those  from  the  U.S.A.  have  increased  by  about  95  per 
cent. 

It  is  very  possible  that  the  United  States  will  always 
secure  the  lion's  share  of  the  electrical  trade  of  this 
country,  owing  to  her  geographical  position,  and  to  the  fact 
that  American  standards  have  been  already  adopted  here  to 
such  an  extent  that  it  is  unlikely  that  they  will  ever  be 
altered,  but  in  referring  to  "disabilities"  above,  the  writer 
had  in  mind  several  difficulties  which  might,  if  attacked  in 
the  right  manner,  be  removed,  or  at  least  minimised  con- 
siderably. This  matter  will  be  touched  upon  in  the  next 
"  Notes."  In  the  meantime,  it  is  hoped  that  the  curves 
now  presented  will  furnish  food  for  thought. 
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CORRESPONDENCE. 

Lettert  received  by  us  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  tlie  earliest  possible  moment.  ATo  letter  can  be  published 
unless  we  have  tiie  writer's  name  and  address  in  our  possession. 


The  Institution  and  the  Electrical  Industry. 

The  article  in  your  issue  of  June  5th  on  the  "  Fate  of  the 
Industrial  Committee,"  and  the  general  attitude  of  the 
Council  which  has  thus  come  to  light,  voices  a  most  wide- 
spread dissatisfaction. 

I  notioe  that  you  mention  the  Council's  action  of  a  few 
years  ago  under  the  title  of  the  "  broader  policy."  I  think 
the  Council's  present  action  might  very  well  be  described  as 
the  "old  woman  policy,"  since  they  are  evidently  fully 
determined  to  do  nothing — but  to  be  "  academic,"  i.e.,  "  sit 
and  talk."  Tt  is  quite  obvious  that  the  Council's  idea  of 
the  work  of  the  Institution  is  that  it  should  be  a  kind  of 
(!  rand  motherly  Debating  Society.  No-one  would  object  to  a 
society  for  such  harmless  diversions  if  it  did  not  usurp  a 
position  which  should  be  occupied  by  a  properly  operative 
body,  and  if  it  did  not  spend  the  huge  number  of  subscrip- 
tions which  are  at  its  disposal  in  such  futilities.  It  is 
surely  quite  time  that  the  members  of  the  Institution 
asserted  themselves,  and  made  sure  that  the  Institution  which 
they  supported  was  being  run  in  their  interests,  and  not  for 
the  vanity  and  advertisement  of  the  few.  So  far  as 
numbers  are  concerned,  the  members  of  the  Institution  are 
— with  but  a  few  exceptions— dependent  for  their  liveli- 
hood on  the  commercial  success  of  the  electrical  industry. 
It  is  not  a  matter  of  academic  interest,  but  one  of  bread  and 
butter. 

The  despised  "commercial  side  "  have  got  to  furnish  their 
incomes,  and  even  the  money  to  pay  their  subscriptions. 
Now  this  being  so,  are  not  the  present  attitude  of  the  Council 
and  the  present  operations  of  the  Institution  a  ridiculous 
spectacle  ? — and  if  anything  is .  more  ridiculous  it  is  any 
talk  of  the  Council  about  keeping  up  the  "  dignity  of  the 
Institution."  Why,  even  two-thirds  of  the  Council  them- 
selves are  dependent  for  their  own  living  upon  selling,  in 
some  form  or  other,  electricity  to  the  public — ashamed 
though  they  may  pretend  to  be  in  Council  of  having  to  do 
with  such  vulgarities  as  buying  and  selling.  However,  it 
may  be  supposed  that  the  business  instincts  of  this  latter 
section  are  still  to  the  top  (but  take  an  oblique  direction) 
by  their  recognising  that  it  pays  them — so  far  as  their  per- 
sonal position  at  the  Institution  is  coucerned — to  take  sides 
for  the  moment  with  the  top  dog.  In  short,  the  original 
"  Society  of  Telegraphic  Engineers  and  Electricians  "  has 
developed  into  a  "  National  Institution  of  Electrical  Engin- 
eers," but  is  still  under  the  old  regime  which  it  has  long 
ago  outgrown. 

I  d  is  for  the  members  now  to  see  that  some  drastic  altera- 
tions in  constitution  and  policy  take  place.  They  want  to 
see  something  for  their  subscriptions  beyond  the  privilege 
of  listening  to  a  few  papers  which  they  could  just  as  easily 
read  in  the  technical  Pres3,  and  they  also  want  to  see  that 
the  magnificent  premises  which  are  their  property  are  put 
to  far  more  extensive  use.  The  only  people  who  can  do 
this  are  those  who  are  frankly  interested  in  the  commercial 
development  of  the  electrical  industry,  i.e.,  those  who  are 
really  in  earnest  in  increasing  the  amount  of  business  in 
electricity  done  in  England.  It  is  the  commercial  side  who 
hold  the  purse-strings,  and  who  can  make  possible  more  and 
better  paid  positions  for  the  technical  men. 

Commercial. 

London,  June  8th,  11H4. 


Comparative  Economics  of  Tramways  and  Railless 
Electric  Traction. 

The  correspondent  in  your  issue  of  the  f)th  inst.,  signing 
himself  "The  Critic,"  implies  that  the  basis  of  comparison 
in  my  LO.E.  paper  was  of  a  railless  car  seated  for  28  pas- 
Bengera  with  an  L.C.C.  car  carrying  78  passengers.  He  is 
doubly  wrong.  In  the  first  place,  my  estimates  of  capital 
cost,  weight,  current  consumption  and  other  working 
expenses  cover  the  operation  of  a  railless  car  to  carry  56 
passengers. 


In  the  second  place,  in  my  comparisons  I  have  altogether 
neglected  the  L.C.C.  cars,  as  "  The  Critic  "  might  easily 
have  seen  from  the  diagrams. 

The  L.C.C.  tramways  occupy  a  unique  position  in 
tramway  statistics  both  as  to  capacity  and  capital  expendi- 
ture. The  latter  figure  is  about  £87,000  per  mile  of 
route.  My  assumption  of  tramway  cost  for  purpose  of 
generalisation  is  only  £28,000  for  the  case  of  densest  traffic 
considered. 

Although  "  The  Critic's "  traffic  studies  of  the  L.C.C. 
cars  at  Westminster  and  Blackfriars  Bridges  are  no  doubt 
interesting,  I  am  not  concerned  with  any  project  for  railless 
electric  traction  installations  in  those  places,  and  must, 
therefore,  be  content  to  note  his  data. 

"  The  Critic  "  refers  to  a  statement  made  before  a  Com- 
mittee of  the  House  of  Lords  in  regard  to  road  mainten- 
ance at  Rotherham  which  he  accepts  as  proof  of  fact,  and 
from  which  he  draws  deductions.  This  is  nothing  more 
than  expert  evidence.  No  such  sum  has  been  paid,  or 
adjudicated  to  be  paid.  The  matter  is  subjudice,  and  it  is 
not  usual  among  professional  men  to  build  up  a  case  upon 
ex  parte  evidence.  Expert  evidence  of  this  kind  is  "  merry 
and  bright."  "  The  Critic,"  in  his  first  letter,  swallows  the 
statement  of  one  surveyor  of  road  damage  of  2d.  per  mile. 
In  bis  second  letter,  with  increased  avidity  he  swallows  that 
of  another  surveyor  of  4d.  per  mile.  I  can  assist  him  with 
another  piece  of  "  expert  evidence."  It  was  sworn  to  by  a 
member  of  the  Institution  of  Municipal  and  County  Engi- 
neers before  a  Committee  of  the  House  of  Commons,  and 
was  to  the  effect  that  the  damage  of  the  motor-' bus  was 
lOd.  per  mile.     We  are  getting  on  ! 

"  The  Critic  "  states  his  opinion  that  in  any  case  where 
traffic  calls  for  a  headway  of  20  minutes  or  less,  a  tramway 
is  to  be  preferred  to  railless  traction  or  petrol-' buses.  Every 
one  is  entitled  to  his  opinion,  on  however  slender  ground  he 
may  choose  to  base  it.  The  fact  remains,  however,  that  the 
petrol-'bus  competes  favourably  with  the  tramway  where  the 
traffic  is  very  much  more  dense  than  the  limit  set  by  "  The 
Critic."  I  do  not  know  of  any  case  where  the  tramway  has 
ousted  the  petrol-'bus,  however  dense  the  traffic  may  be. 

I  quite  agree  with  "  The  Critic"  that  for  workmen's  cars 
the  fare  should  be  less  than  Id.  per  mile,  but  I  do  not  see 
why  the  general  public  should  be  carried  for  less.  When 
the  Parliamentary  fare  on  railways  was  fixed,  a  penny 
had  much  greater  purchasing  power  than  it  has  now. 
Corporations  may  be  indirectly  benefited  by  developing 
suburban  rateable  areas,  at  the  expense  of  an  unremunera- 
tive  tramway  fare.  It  is,  however,  often  not  the  result  of 
a  progressive,  sound,  economic  policy,  but  of  compulsion 
from  competition. 

In  my  previous  reply,  I  put  to  "  The  Critic  "  the  case  of 
York  tramways,  which  he  has  not  answered,  although  he 
professes  to  do  so.  He  stated  in  his  first  communication 
that  the  proportion  of  earning  capacity  of  the  railless  car  to 
the  tramcar  should  be  taken  as  1  to  1*6.  I  applied  this 
to  the  case,  and  asked  him  whether  he  would  stand  by  his 
assumption. 

He  now  admits  that  the  earning  capacity  might  be  the 
same,  but  states  that  the  railless  car  could  not  be  worked  at 
the  working  expenses,  nor  could  it  be  bought  for  the  price 
assumed  in  my  paper.  He  thus  shifts  his  ground  for  one 
upon  which  he  is  equally  insecure. 

The  working  expenses  of  a  car  carrying  40  passengers  do 
not  differ  materially  from  those  of  one  carrying  28.  The 
double-decked  car  is  much  shorter,  and  weighs  no  more 
than  the  single-decked  car.  The  cost  is  also  about  the 
same.  It  is  worked  by  the  same  staff.  It  should  also  be 
borne  in  mind  that  ceteris  paribus  the  price  of  cars 
decreases  as  the  production  increases.  The  tramcar  is  made 
in  very  large  quantities,  and  to  standardised  patterns. 

I  think  that  anonymous  writers  might  refrain  from 
inferences  regarding  the  personal  knowledge  and  experience 
of  those  who  are  not  afraid  to  give  their  names. 

"  The  Critic "  volunteers  the  description  of  his  long 
experience  of  Parliamentary  Committees  and  the  Board  of 
Trade,  also  as  giving  responsible  advice  in  a  great  many 
cases.  It  might  interest  his  numerous  clients  to  see  the 
arguments  which  he  urges  with  a  force  equal,  if  not  superior, 
to  his  knowledge  of  the  question  at  issue,  supported  by  his 
name.     I  suggest,  however,  that  if  any  of  these   numerous 
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clients  nrc  considering  the  alternative  of  B  tramway  or  a 
railloss  line  "  when;  traffic  calls  for  a  headway  of  20 
minutes  or  less,"  they  might  as  an  alternative  to  "The 
(■ritic's"  advice,  consult  one  of  the  municipal  engineers  who 
has  both  tramways  and  railless  lines  under  his  responsible 
management,  both  as  to  working  expenses  and  cost  of  con- 
struction. It  would  be  still  open  to  these  to  avail  them- 
selves of  "The  Critic's"  valuable  services  for  inviting 
tenders. 

T.  (Jraliam  (Jrlbble. 
London,  E.C.,  June  Hi 7/,  1914. 


"  Wireless  Telegraphy  and  Telephony." 

We  have  to  thank  you  for  the  long  and  careful  review 
which  appears  in  the  June  5th  issue  of  your  valuable  paper. 

We  are  not  surprised  that  the  reviewer  should  repeatedly 
point  out  that  5s.  is  much  too  high  a  price  to  ask  for  such 
a  comparatively  small  book.  He  has,  however,  been  mis- 
informed. The  price  of  the  volume  is  2s.,  not  5s.,  and  this, 
we  think,  removes  what  would  undoubtedly  have  been  a 
serious  objection  to  the  volume. 

May  we  ask  you  to  have  the  kindness  to  remove  in  your 
next  issue  the  mistaken  impression  thus  given  to  your 
readers  ? 

Seeley,  Service  &  Co.,  Ltd. 

[We  regret  the  error,  the  source  of  which  we  have  not 
been  able  to  trace.  The  reviewer  was  not  responsible  for  it. 
— Eds.  Elec.  Rev.] 


Arc  Lamps  and  Electric  Cranes. 

Can  anyone  inform  me  where  I  can  obtain  statistics  of 
the  annual  cost  of  upkeep  of  10-ampere  flame  arc  lamps 
(not  magazine),  and  also  similar  information  regarding  the 
cost  of  30-cwt.  electric  jib  cranes  ? 

H.  T. 


BLEACHING    BY    OZONE. 


On  Thursday  last  week,  by  the  courtesy  of  Messrs.  Ozonair^Ltd., 
we  were  enabled  to  inspect  a  bleaching1  plant  which  they  have 
recently  constructed  to  the  order  of  the  Eparchial  Candle  Works 
of  St.  Petersburg  ;  the  plant  will  be  used  for  bleaching  the  bees- 
wax of  which  the  candles  used  by  the  Russian  Orthodox  Church 
are  made,  and  has  been  designed  for  an  output  of  one  ton  of  wax 
per  day  of  10  hours. 

The  treatment  of  oils,  fats  and  waxes  with  ozone,  whether 
directed  towards  the  bleaching,  deodorising,  oxidising  or  refining 
of  the  material,  or  to  several  of  these  purposes  simultaneously, 
depends  for  its  action  mainly  upon  the  powerful  oxidising  pro- 
perties of  ozone,  and  the  methods  and  plant  adopted  are  almost 
identical  in  all  these  cases,  the  process  consisting  in  forcing 
ozonised  air  through  the  substance  under  treatment.  The  plant 
therefore  consists  of  apparatus  for  generating  ozone  and  conduct- 
ing it  into  the  material,  which  is  contained  in  vats  provided,  if 
necessary,  with  heating  coils.  The  accompanying  illustration 
shows  diagram  matically  such  an  installation,  and  corresponds 
closely  with  the  one  which  we  saw  in  operation  at  a  soap  works  in 
Brentford. 

The  plant  consists  essentially  of  an  electrically-driven  blower, 
an  air  cooler,  a  battery  of  ozone  generators,  and  the  vessel  in 
which  the  material  is  treated.  The  blower  has  a  capacity  of 
100-300  cb.  ft.  of  air  per  minute,  according  to  the  speed  at  which 
it  is  driven,  and  the  resistance  of  the  column  of  material  in  the 
treating  vessel.  The  blower  is  water-cooled  in  order  to  render  its 
efficiency  higher,  and  to  take  away  as  much  as  possible  of  the 
heat  of   compression.    The  power  taken  by  the  blower  is  about 

3   KW. 

The  air  after  leaving  the  blower  passes  into  a  preliminary 
cooler,  the  object  of  which  is  to  assist  the  refrigerating  plant  by 
further  cooling  of  the  air  by  mean3  of  cold  water.  This  cooler 
consists  of  a  galvanised  steel  tank  in  which  cold  water  circulates 
through  a  series  of  gilled  pipes.  The  resulting  temperature  of  the 
air  is  about  the  same  as  the  temperature  of  the  air  before  it  enters 
the  blower. 

The  air  now  passes  into  the  cooler  of  the  CO>  refrigerating 
apparatus  ;  this  is  worked  on  the  direct  expansion  system,  and  the 
power  taken  is  approximately  3  kw.  The  temperature  of  the  air 
issuing  from  the  refrigerating  apparatus  is  about  0°  C.  The 
object  of  this  cooling  of  the  air  is,  first,  to  dry  the  air  by  deposition, 
and,  secondly,  to  keep  the  electrodes  of  the  ozonisers  cool,  and  thus 
increase  their  efficiency. 

The  air  now  enters  the  bank  of  ozonisers  through  pipes  arranged 


to  give  an  equal  volume  of  air  to  each  generator.  1  tn 
oonHtructed  on  the  wall-known  O/.onair  Hyt-tern.  The  lUutlodw 
consist  of  Hat  sheets  of  wire  gair/.1),  made  of  a  Hprcial  alloy  an') 
separated  by  a  dielectric  of  ipeoUkllj-prtJMMd  mil  mite.  iMfc 
ozonieer  has  an  electrode  surface  of  4'i  sq.  ft.  The  high-prensure 
current  iH  supplied  by  three  transformers,  each  supplying  current 
to  three  ozonisers  coupled  up  in  parallel.  The  secondary  voltage 
varies  from  about  7,000  to  9,000  volts,  and  is  capable  of  regulation 
by  means  of  the  primary  winding  of  the  transformer.  The 
amount  of  power  consumed  by  each  ozoniser  varies  from 
about  300  to  c,00  watts,  according  to  the  secondary  voltage. 
The  power  factor  is  low,  but,  as  the  ozone  generators  take 
a  leading  current,  this  is  a  very  desirable  feature  from  the 
point  of  view  of  the  supply  authorities.  The  switchboard  is 
arranged  so  that  the  power  consumed  by  each  ozoniser  can  be 
measured  and  complete  regulation  and  control  obtained.  The 
ozonised  air  passes  into  a  series  of  pipes  which  lead  it  through 
the  melted  material  at  the  bottom  of  the  treatment  vessel.  The 
total  amount  of  power  taken  by  the  complete  plant  amounts  to 
(approximately)  10  kw.,  so  that  to  bleach  1  ton  of  beeswax  takes 
approximately  100  KW.-hours.  The  same  plant  can  be  used  for 
bleaching  various  other  materials,  such  as  palm  oil,  tallow,  &Q.,  and 
the  amount  of  energy  tnken  per  ton  of  these  materials  varies  also. 
For  instance,  for  bleaching  palm  oil,  the  energy  required  is  much 
less  than  for  bleaching  beeswax,  and  amounts  approximately  to 
50  KW.-hours  per  ton. 

Compariog  the  relative  advantages  of  this  method  of  bleaching 
beeswax  with  the  chemical  method  ordinarily  adopted,  it  will  be 
seen  that  the  cost  is  relatively  very  small,  and  shows  a  great 
advantage  in  favour  of  the  Ozonair  system.  The  chemical  method  at 
present  used  for  bleaching  wax  is  what  is  known  as  the  bichromate 
method,  and  consists  in  heating  the  beeswax  for  several  hours  in 
contact  with  bichromate  of  potash  and  sulphuric  acid,  the  quan- 
tities used  being  lor  each  ton  of  beeswax,  5  cwt.  of  sulphuric  acid 
and  li  cwt.  of  bichromate  of  potash.  The  cost  of  these  chemicals 
alone  amounts  to  about  £3  l.">s.,  as  compared  with  the  cost  of 
100  KW.-hours,  or,  say,  an  average  of  about  5s.  in  this  country. 
To  this  sum  of  5s.  must  be  added  the  interest  on  capital  cost, 
depreciation  and  maintenance  of  the  ozone  bleaching  plant ;  but 
even  with  this  addition,  the  total  cost  represents  a  very  great 
advantage  in  favour  of  bleaching  by  ozone. 

In  the  chemioal  method  of  bleaching,  there  is  a  considerable  loss 
of  material  due  to  the  chemical  action  and  what  is  technically 
known  as  "  charring."  This  loss  in  the  case  of  ozone  is  practically 
negligible.  Again,  the  wax  bleached  by  ozone  attains  a  degree  of 
hardness  or  brittleness  much  superior  to  that  resulting  from  the 
chemical  method  of  bleaching,  and  this  is  a  great  advantage  when 


A,  Air  cleaner  ;  B,  Electrically-driven  blower  ;  C,  Air-delivery  pipe  ;  D,  Air 
cooling  machine  :  K,  Electric  motor  ;  E.  Cold-air  delivery  pipe;  F,  Ozone 
generators;  G,  Transformer;  H,  Valve;  I,  Ozone  pipe;  J.  Ozone 
injeotors;    L,  Bwitchboard. 

Lay-out  of  Ozone  Bleaching  Plant. 


the  beeswax  is  used  for  candle  making.  Another  advantage  is 
that  the  wax  bleached  by  ozone  remains  pure  and  uncontaminated. 
whereas  very  special  means  are  needed  in  order  to  free  the  wax 
from  the  mixture  of  chemicals  when  that  method  is  used. 

By  taking  samples  of  the  wax  at  intervals,  the  progress  of  the 
operation  is  easily  watched,  and  during  our  visit  the  charge  of 
beeswax — received  in  a  nut-brown  condition — made  marked  pro- 
gress towards  the  attainment  of  the  desired  standard,  the  last 
sample  taken  being  of  a  creamy  whiteness.  The  plant  has,  in  fact, 
exceeded  the  anticipations  of  its  makers,  and  the  duration  of  the 
process  may  be  materially  shortened,  with  corresponding  economy 
of  energy.  The  cost  of  the  treatment,  therefore,  will  be  even  less 
than  ia  indicated  above. 
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LEGAL. 


Postmaster-General  v.  Staffordshire  County  Council. 

At  Stafford  County  Court  on  5th  inst.  an  application  was  made  to 
his  Honour  Judge  Ruegg  on  behalf  of  the  Postmaster-General 
with  respect  to  the  refusal  of  the  Staffordshire  County  Council  to 
allow  overhead  telegraph  poles  and  wires  to  be  erected  over  a 
distance  of  about  a  mile  on  Lichfield  lload,  at  Weeping  Cross,  in 
the  direction  of  Stafford.  According  to  the  report  in  the  Birming- 
ham Daily  Pott  the  Post  Office  had  made  application  to  the  County 
Council  for  permission  to  erect  the  poles  and  wires,  but  the 
County  Council  refused  to  grant  permission  on  the  ground  that 
the  district  in  question  was  a  residential  one  and  the  erection  of 
poles  and  wires  would  destroy  the  amenities  of  the  neighbourhood. 
The  question  which  was  raised  by  the  County  Council  was  that  the 
wires  should  be  put  underground. 

It  was  explained  that  the  proposed  telegraph  wires  would  form 
part  of  the  long-distance  trunk  line  from  London  to  Ireland,  and 
that  the  cost  of  underground  wires  was  much  more  than  that  of 
overhead,  and  they  were  not  so  efficient. 

His  Honour  inspected  the  district,  and  on  the  Court  resuming 
he  gave  judgment  in  favour  of  the  Postmaster-General. 


Alleged  Bogus  Wireless  Telegraph  College. 
Alfred  Henry  Mayne  (31),  electrical  engineer,  a  defendant  in 
the  Sheffield  wireless  telegraphy  case,  failed  to  appear  at  the 
Sheffield  Quarter  Sessions  on  the  22nd  ult.,  to  answer  charges 
against  him.  He  had  been  allowed  bail,  and  it  was  stated  that  he 
had  gone  abroad.  His  co-defendant,  Thos.  Jones  (58),  electrical 
engineer,  was  in  Court.  It  was  alleged  that  defendants  kept  a 
bogus  wireless  telegraphy  college,  and  they  were  charged  with 
coQspiring  by  false  pretences  to  obtain  10  guineas  from  Robert 
Loxley,  fitter,  274,  School  Road,  Sheffield,  and  10  guineas  from 
John  Comins,  miner,  Doe  Lea,  Chesterfield. 

Mr.  Waddy,  who  appeared  for  Mayne,  said  he  could  not  under- 
stand his  client's  absence.  A  letter  dated  April  1st  from  Rapallo, 
Italy,  had  been  received  from  him  that  morning  by  his  solicitor  in 
Sheffield,  and  Mr.  Waddy  thought  there  was  real  reason  for 
believing  that  the  man  did  not  know  that  the  Sessions  were  being 
held  at  this  time,  and  that  letters  sent  to  him  by  his  solicitors  had 
not  reached  him. 

The  case  was  adjourned  until  the  next  Sessions,  Jones  being 
allowed  bail  upon  his  own  recognisances. 


CENTRAL    STATION    PRODUCER    GAS 
PLANT. 


From  an  article  by  M.  H.  Parodi,  in  the  Genie  Civil,  we  learn  that 
during  1913  the  producer  gas  plant  laid  down  at  Tours  in  1908  by 
the  Cie.  Chemin  de  fer  d'Orleans  generated  645  million  cb.  ft.  of 
gas,  30  per  cent,  of  which  was  used  in  various  heating  furnaces, 
and  the  remainder  in  producing  3,338,000  kw. -hours  of  electrical 
energy  distributed  to  the  company's  works  and  yards.  Since  its 
opening  the  capacity  of  the  plant  has  been  more  than  doubled,  and 
there  are  now  at  work  14  gas  producers,  each  capable  of 
supplying  20.400  cb.  ft.  per  hour  of  gas  worth  121-130  is.th.u.  per 
cb.  ft.  Twelve  producers  are  of  the  Taylor  rotating  grate  type, 
and  use  anthracite  coal  ;  the  remaining  two  are  of  the  Richc  type 
(with  reducing  column  of  incandescent  coke),  and  burn  wood 
refuse.  The  Taylor  producers  were  designed  to  burn  hard  anthra- 
cite of  12,500-14,300  u.TH.u.  per  lb.  calorific  value,  containing  at 
most  10  per  cent,  ash  and  10  per  cent,  volatile  matter,  but  they 
operate  equally  well  on  coal  with  more  aBh,  so  long  as  the  latter 
does  foot  form  slag.  Sifted  "  frasil "  from  loco,  tire-boxes  gives 
good  results  if  mixed  with  50  per  cent,  to  60  per  cent,  of  hard 
coal.  The  calorific  value  of  frasil  is  about  10,800  b.th.u.  per  lb., 
Hs  ash  content  15  per  cent,  to  20  per  cent.,  and  volatile  matter 
3  per  cent,  to  4  percent.  The  coal- fed  producers  normally  burn 
10  lb  per  pq.  ft.  per  hour,  can  be  overloaded  50  to  70  per  cent.,  and 
then  supply  35,4  00  cb.  ft.  per  hour  per  producer.  Experi- 
ence shows  that  not  more  than  20  per  cent,  of  sawdust 
should  be  present  in  the  wood  refuse  used  in  the  Riche 
producers,  otherwise  there  occurs  loss  of  partially  -  burnt 
fuel  during  slicing.  The  calorific  value  of  gas  made  from 
the  wood  refuse  is  about  146  b.th.u.  per  cb.  ft.  Through  a  gas- 
holder of  17,700  cb.  ft.  capacity,  gas  is  delivered  at  2jin. 
mercury  pressure  to  the  heating  mains  and  the  central  station. 
The  equipment  of  the  latter  comprises  six  550-h.p.  producer  gas 
engines  direct-coupled  to  d.c.  generators.  The  four  1908  engines 
are  two-cylinder,  double-acting  machines  with  cylinders  650  mm. 
diameter  X  750  mm.  stroke,  speed  135  B.P.M.,  water-cooled  pistons 
and  piston-rod,  l.t.  ignition  and  control  by  variable  mixture  (com- 
pression constant  at  170  lb.).  Four-cylinder  single-acting  engines 
were  installed  in  1918,  the  cylinders  being  560  x  700  mm.,  speed 
190  B.P.M.,  pistons  air-cooled,  h.t.  magneto  ignition  and  control 
by  variable  compression  (maximum  143  lb.,  the  mixture  being 
practically  constant).  Owing  to  risk  of  pre-ignition  (particularly 
when  using  gas  containing  more  than  17  percent. —  IS  per  cent, 
hvdrogen)  the  maximum  output  of  the  1908  engines  is  limited  to 
W.     The  1913  engines  are  much  more  elastic  and  will  easily 


supply  10  per  cent,  overload  (410  kw.)  when  operating  on  gas 
varying  in  calorific  value  from  100  to  160  B.TH.U.  per  cb.  ft. 
No  interruption  in  supply  has  been  experienced  during  the  five 
years  the  works  have  been  in  service,  and  no  serious  repair  or 
replacement  has  yet  been  necessary.  An  80-kw.  reversible  booster 
and  800-a.h.  storage  battery  secure  satisfactory  operation  in 
parallel  and  maintain  the  supply  pressure  constant  within  +  3  per 
cent.  Skilled  manipulation  is  required  to  keep  the  calorific  value 
of  the  gas  between  135  and  170  b.th.u.  per  cb.  ft.,  despite  wide 
variations  in  output ;  on  the  uniformity  of  gas  consumption 
depends  satisfactory  performance. 

Daring  the  past  four  years  the  fuel  used  per  KW.-hour  utilised 
has  averaged  from  ISO  to  2  01  lb.  These  figures  assume  3  lb.  of 
wood  to  produce  as  much  gas  as  1  lb.  of  coal,  and  asnume  that  the 
gas  engines  consume  124  cb.  ft.  of  gas  per  KW.-hour.  The  overall 
efficiency  is  about  12'7  per  cent,  (maximum  =  14  per  cent,  in  1912), 
that  of  the  producers  averaging  68'7  per  cent.  The  fuel  consump- 
tion per  effective  KW.-hour  is  considerably  (10  per  cent. — 30  per 
cent.)  lower  than  that  in  large  turbo-stations  using  8,000  to 
15,000-kw.  turbo-generators,  notwithstanding  the  lower  load  factor 
(25'4  per  cent.,  as  compared  with  35  per  cent,  to  45  per  cent,  in  the 
turbo-stations),  and  much  smaller  units  in  the  present  case.  The 
overall  thermal  efficiency  of  the  Interborough  Rapid  Transit  station 
using  7,000  to  8.000-kw.  reciprocating  engineB  and  exhaust  tur- 
bines is  11"1  to  11'3  percent.,  as  compared  with  12'7  to  14  percent, 
using  400  to  500- kw.  producer  gas  units.  The  cost  of  gas  per 
1,000  cb.  ft.is  estimated  to  be  2'75d.  and  of  producing  1  kw  -hour 
(effective)  to  be  0  53d..  made  up  as  follows  : — Fuel,  0'2  :  producers 
(wages,  maintenance  and  waste,  &c),  014;  gas  engines — wages, 
0'08  ;  maintenance  and  repairs,  0'10  ;  lubrication,  &c,  001  ;  total. 
0'53d.  per  unit.  Allowing  for  capital  charges  on  £40  per  kw.,  the 
total  costs  per  KW.-hour  and  per  1,000  cb.  ft.  of  gas  are  O'sd.  and 
3'4d.  respectively. 


BUSINESS   NOTES. 


Consular  Notes. — CHINA. — The  Austrian  Consul  at 
Shanghai  reports  that  a  new  Chinese  electrical  works,  under 
British  management,  was  erected  during  1913  in  the  suburb  of 
Nantao,  near  Shanghai ;  Chinese  electrical  works  were  also  planned 
for  Canton,  Huchou  (Chekiang),  Tungchou  (Kiangsu),  &c.  A  new 
purely  Chinese  electric  tramway  undertaking  was  opened  in 
August,  1913.  The  capital  amounts  to  820,000.  The  motors  were 
supplied  by  the  Siemens  Electrical  Co.,  the  rails  came  from 
Germany,  the  cars  aDd  other  installations  were  produced  by 
Chinese  firms,  and  the  personnel  also  is  Chinese.  A  similar  Chinese 
undertaking  was  started  at  Peking  at  the  end  of  1913,  with  a 
capital  of  13,000.000.  The  length  of  the  line  is  intended  to  be 
27  miles. 

Later  in  his  report  the  Consul  gives  the  following  figures  of 
imports  of  electrical  apparatus  into  Shanghai  : — 


1911. 

1912. 

Haikwan 

Haikwan 

taele. 

taels. 

from  Germany        

...     601,847 

547,255 

„      Great  Britain 

...     369,620 

429,199 

„      Japan 

...     243.521 

249,387 

„      United  States 

...     100,171 

95,282 

,,      Belgium 

64,220 

67,453 

„      Austria 

7,791 

26,236 

„      Other  countries 

...     296,527 

264,476 

Total 

...  1,683,697 

1,680,288 

Most  of  the  firms  who  are  engaged  in  this  business  with  Chin» 
have  their  own  electrotechnical  branches  in  the  country,  under 
the  control  of  capable  engineers.  The  German  Siemens- 
Schuckert  Werke  have  their  own  house  in  Shanghai  (Siemens 
China  Electrical  Co.),  which  carries  on  an  extensive  business  in 
the  erection  of  electric  lighting  and  power  plant  and  in  other 
directions.  The  following  were  the  imports  of  telegraph  material 
in  the  same  years  :  — 


1911. 

1912. 

Haikwan 

Haikwan 

taels. 

taels. 

From  Germany       

...       62,998 

102,519 

,,      Great  Britain 

...     133,093 

82,957 

„      Japan 

...       97,007 

62,657 

„      Austria          

7,198 

6,781 

,,      Other  countries 

...       57,684 

79,695 

Total 


357,980 


334,559 


CONGO.— The  British  Consul  reports  that  since  the  date  of  his 
last  annual  report  further  progress  with  wireless  telegraphy  instal- 
lation has  been  made,  but  atmospheric  conditions  in  the  district 
are  unfavourable  the  air  being  highly  charged  with  electricity. 
A  new  station  is  in  process  of  construction  at  Kinshasa.  Con- 
tinued prop  re  is  in  the  construction  of  telephone  and  telegraph 
lines  is  biiar  made.  Communication  by  telegraph  is  now 
established  between  Kasongo  on  the  Kongolo  Railway  and  Barak» 
on  Lake  Tanganjika. 
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RUSSIA.  The  Vustrian  Consul  at  St.  Petersburg  reports  that 
the  pant  year  waH  particularly  favourable  for  the  Russian  eleotro- 
teohnioal  industry,  which  was  CHpcoially  assisted  by  the  large 
orderH  (riven  in  oonscquenoo  of  the  execution  of  the  naval  pro- 
gramme for  the  fitting  up  of  vessels,  the  harbour  works  at  Reval, 
the  equipment  of  the  State  shipyards,  k.o.  Moreover,  the  extension 
of  several  metallurgical  and  machine  construction  workH  and  the 
establishment  of  new  enterprises  of  this  character  brought 
important  orders  to  the  industry.  Further,  considerable  activity 
was  displayed  in  the  erection  of  municipal  lighting  works  in 
several  provincial  towns,  as  well  as  the  erection  of  commercial  and 
industrial  plants.  The  three  large  undertakings  in  Russia  are 
daughter  companies  of  similarly  named  German  works,  the  Allge- 
meine  Elektrizitiits  Gesellschaft,  Siemens  &  Halske  and  Schuckert 
and  Co.,  which  all  three  control  the  Russischen  Kabelwerke.  At  the 
end  of  1913  negotiations  towards  amalgamation  took  place  between 
the  St.  Petersburg  works  of  Siemens  &  Halske  and  Sohuokert  &  Co., 
whereby  both  should  amalgamate  as  the  Russisohe  Siemens 
Schuckert  Werke  for  high-tension  plant,  whilst  Siemens  should 
remain  separate  for  low-tension  plant.  All  the  works,  named 
together  with  the  smaller  works,  "  Volta,"  of  Reval.  Duflon  and 
Konstantinovitch,  of  St.  Petersburg,  and  others,  showed  satis- 
factory financial  results,  and  are  said  to  have  been  well  supplied 
with  orders  at  the  beginning  of  the  year.  Increases  of  capital 
were  effected  in  the  case  of  the  Allgemeine  Elektrizitiits  Gesell- 
schaft, the  Russian  Wireless  Telegraphy  Co.,  and  the  St.  Petersburg 
Lighting  Co.  of  1886. 

ITALY. — The  American  Consul  at  Florence  reports  that  follow- 
ing the  example  set  by  landowners  in  the  Department  of  Emilia, 
some  experiments  have  recently  been  made  near  Florence  in 
ploughing  by  electricity.  The  advantages  claimed  for  this  system 
of  power  ploughing  are  :— (1)  The  small  cost  of  equipment  as 
compared  with  other  mechanical  systems  of  ploughing  ;  (2)  the 
lower  cost  of  maintenance  ;  (3)  the  need  of  a  smaller  number  of 
labourers  ;  (4)  the  fact  that  during  stoppages  from  any  cause  the 
current  may  be  cut  off  from  the  motors,  thereby  stopping  at  once 
the  expense  for  power  ;  (5)  the  availability  of  the  surplus  power 
from  the  motors  and  transformers  for  use  in  other  work.  The 
stationary  apparatus  drawiDg  energy  from  some  commercial 
electric  line  consists  of  transformers,  motors  from  25  to  50  h.p.. 
motor-driven  capstan,  and  hauling  cable.  The  running  apparatus 
is  made  up  on  a  leading  truck  and  wheeled  ploughs.  It  is  stated 
that  89  acres  can  be  ploughed  without  shifting  the  stationary 
plant.  At  Gazzo  Veronese  the  following  estimates  of  the  cost  per 
acre  of  ploughing  were  made  : — Ploughing  with  animals.  22s.  to 
24s.  ;  steam  power,  18s.  ;  electric  power,  12s.  (id.  The  ploughing 
was  done  to  a  depth  of  35  to  40  cm.  (13'78  to  1575  in.),  and 
the  foregoing  cost  of  electric  ploughing  is  figured  on  the  basis  of 
200  days'  work  per  year  with  electric  power  at  the  rate  of  lid.  per 
KW.-hour.  In  the  same  district  for  100  days'  work  in  the  year 
with  the  price  of  electric  power  at  2d.  per  KW.-hour  the  com- 
parative costs  per  acre  of  steam  and  electric  ploughing  were  : — 
Steam  ploughing,  21s.  ;  electric  ploughing,  14s.  Other  plants  in 
the  same  district  are  said  to  have  reduced  the  cost  of  electric 
ploughing  to  10s.  per  acre. 

Near  Piacenza  on  a  2-acre  tract  the  expense  for  ploughing  to  a 
depth  of  45  to  50  centimetres  (17'72  to  1968  in.)  with  electric 
power  was  16s.  8d.  per  acre.  The  ploughing  was  somewhat  deeper, 
the  cost  of  electric  current  was  2id.  per  KW.-hour,  and  the  land 
was  cut  by  a  highway  running  through  it. 

Calculations  made  at  Reggio  Emilia  on  741  acres  ploughed  by 
electric  power  gave  the  following  results  : — 

Capital  invested  : 

8  kilometres  of  line,  10,000  volts       £600  0  0 

2  sets  of  motors  and  transformers,  50  h.p.  each    ...  415  0  0 

2  capstans,  platform  ploughs,  &o 710  0  0 

Total        i 

Operating  expenses  : 

13  per  cent,  of  amount  invested  in  line       

15  per  cent,  of  amount  invested  in  motors,  &c. 

20  per  cent,  of  amount  invested  in  ploughs,  &.o     ... 

Cost  of  current,  118,656  H.p.-honrs 

Labour  for  operation  of  motors  and  transformers, 

2  men,  100  days        

Labour  for  capstans  and  ploughs,  4  men,  200  days 

Oil  and  lubricants  for  the  motors     

Oil  and  lubricants  for  the  capstan  and  cable 

Labour  insurance 

Superintendence 

Total       £900     0     0 

Electricity  consumed  for  741  acres,  KW.-b.oura 30,000 

Loss  in  transmission  and  transforming,  10  per  cent.,  KW.- 

hours        3,000 

Loss  in  energy  by  motors  running  without  load 2,100 

Total  (equal  to  47,736  H.p.-hours)  KW.-hours      ...         35,100 

Energy  generated  at  cost  of  $1 ,920,  H.P.-hours 118,656 

Used  in  ploughing,  H.p.-hours        47,736 

Balance,  H.p.-hours 70,920 

The  balance  of  70,920  H.p.-hours  is  available  for  use  in  other 
agricultural  work,  pumping  water,  running  a  mill,  thrashing,  kc. 
For  other  systems  (those  using  a  moving  engine)  of  ploughing  a 
similar  parcel  of  land  figured  on  the  same  basis  the  costs  as  calcu- 
lated are  :  Ploughing  with  steam  power,  £908  ;  gas  engine,  £910  ; 
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oil  burning  engine,  i898.  Tht  cost  of  foci  in  this  district  in 
approximately  oh  follows  —foul,  per  Mirk  ton,  r,0*.  :  wood,  pe.r 
quintal  (220  lb.),  3b.  Id.  ;  gasoline,  per  5  gallon  tin,  7b.  i;«1.  ;  fctM 
Bene,  per  quintal,  29s.  2d. 

<  ai.iioiriH-s  and  Hits. — Forti  &j  Ma<  sun  Co.,  Ltd., 

Deacon  Street,  Leicester.  —  Illustrated  descriptive  circular  relating 
to  their  new  "  Fortuna"  power  hack  saw  with  patent  Universal 
vice,  driven  either  by  belt  or  by  electric  motor. 

Mk.  P.  W.  Rands,  Caxton  Roue,  Westminster,  London,  S.W  — 
PublioationB  giving  priceB  and  particulars  of  electric  fans,  aleo  of 
various  electrical  plant  and  apparatus  in  stock. 

Messrs.  Falk,  Stadelmann  &  Co.,  Ltd.,  88-87,  Farringdon 
Road,  London,  E.C.  —  Supplementary  price  list  (No.  885) giving 
illustrated  particulars  and  priceB  of  "  Antarctic "  electric  motor 
fans  for  table  and  wall  service,  also  porthole  type,  and  special  ship 
and  railway  carriage  types.  Leaflet  189  gives  prices,  x.o.,  of 
"Farringdon"  n.v.  flat  tumber  switches. 

Messrs.  Adnil  Electric  Co.,  Ltd.,  Adnil  Building,  Artillery 
Lane,  London,  E.C.— Eight-page  illustrated  price  Hat  of  their  semi- 
indirect  lighting  fittings. 

The  Electrical  Engineering  and  Equipment  Co.,  Ltd. — 
109-111,  New  Oxford  Street,  London,  W.C.— Illustrated  list  I  F.  I 
contains  particulars  and  prices  of  the  "  Indra "  electric  lighting 
fittings  suitable  for  either  one-watt  or  half-watt  lamps.  One  of 
the  pictures  shows  a  night  view  of  a  large  modern  office  building, 
where  the  Indra  system  of  illumination  is  employed,  some  250 
fittings  being  installed. 

The  Walsall  Electrical  Co.,  Ltd.,  67,  Bridge  Street, 
Walsall. — Supplementary  catalogue  giving  clearly  printed  prices 
and  illustrations  of  a  number  of  their  manufactures,  including  the 
Walsall  minimum  cut-out  and  the  Walsall  1914  auto  cut-in  and 
cut-out.  A  further  leaflet  gives  net  prices  of  meters.  During 
May  the  firm  turned  out  over  5,000  meters,  about  one-fifth  of  the 
total  turnover  of  last  year.  Prices  have  been  considerably  reduced 
owing  to  great  strides  made  in  the  meter  department. 

Messrs.  Donovan  &  Co.,  47,  Cornwall  Street,  Birmingham  — 
New  price  list  of  electric  desk  and  wall  fans,  Flicker  knife 
switches,  ironclad  switchgear  for  mills  and  collieries,  and  cast-iron 
water-tight  lighting  fittings. 

The  Lennox  Foundry  Co.,  Ltd.,  Tantiron  Foundry,  Glenville 
Grove,  New  Cross,  S.E. — Fifty -six-page  catalogue  of  "Tantiron" 
specialities.  The  non-corrosive  qualities  and  physical  properties 
of  "  Tantiron  "  are  shown  in  tabulated  form,  and  plant  and  fittings 
made  of  this  acid-resisting  alloy,  such  as  cocks,  valves,  blowers, 
ejectors,  pipes,  connections,  pumps,  &c,  are  well  illustrated. 

Messrs.  Sandycroft,  Ltd  ,  Sandycroft,  near  Cheater.— Cata- 
logue of  over  160  p8gea.  The  first  few  pages  are  occupied  by 
specification  and  other  matter  describing  their  Cascade  induction 
motors,  excellent  half-tone  pictures  appearing  of  complete  motors 
and  their  parts.  The  remainder  of  the  book  consists  of  very  fully 
detailed  tables  of  prices,  weights,  &c,  of  three-phase  single-speed 
Cascade  motors  (type  H.V.I  without  slip-rings)  and  accessories. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich.— Pamphlet 
A550  (52  pages),  dealing  with  their  quenched  spark  system  of 
wireless  telegraphy  for  ships.  The  system  is  now  installed  on 
more  than  100  British  vessels.  The  pamphlet  contains  an  extract 
of  all  the  important  recommendations  regarding  wireless  tele- 
graphy by  the  recent  Committee  for  Safety  of  Life  at  Sea. 

Messrs.  J.  &  G.  Odhams,  206  and  207,  Upper  Thames  Street, 
London,  E  C. — Abridged  illustrated  price  list  (20  pages)  of  elec- 
trical goods,  including  bells  and  bell  accessories,  magneto  machines, 
ampholders,  switches,  conduits,  fittings,  lamps  and  cooking  apparatus. 

Messrs.  Geo.  M'Cartney  &  Co..  Burnaide  Works,  Cumnock, 
N.B. — Leaflet  describing  the  "Orb"  combined  switch  and  fuse 
panel  (mining  type). 

Messrs.  Crompton  &  Co.,  Ltd.,  Chelmsford. — Illustrated  price 
list  (536a)  of  searchlight  projectors  (commercial  patterns). 
Dimensions  and  weights  are  given. 

Messrs.  Lester  Betts  &  Co.,  Ltd.,  9.  London  Street,  E.C. — 
Bulletin  No.  3  giving  descriptions  and  prices  of  a  variety  of  elec- 
trical manufactures. 

Mr.  Robt.  H.  Lasch,  Carburton  Street,  Portland  Road,  London, 
W. — Illustrated  price  list  of  the  "  Excelsior  "  portable  vice  and 
stand  for  conduit  work. 

Book  Notices. — "  Journal  of  the  Institution  of  Elec- 
trical Engineers."  Vol.  52,  No.  235.  June  1st.  London  :  E.  and 
F.  N.  Spon,  Ltd.  Price  3s.  6d. — This  issue  contains  papers  on 
"  Alternating  Electromotive  Forces  in  Parallel,"  by  A.  E.  Clayton  ; 
and  "Static  Transformers  for  the  Simultaneous  Changing  of  Fre- 
quency and  Pressure  of  Alternating  Currents,"  by  A.  M.  Taylor. 

"  Electric  Furnaces  for  Iron  and  Steel."  By  D.  A.  Lyon  and 
R.  M.  Keeney.     Washington  :  Government  Printing  Office. 

"Picture  Play  Photography."  By  H.  Iff.  Lomas.  London: 
Ganes,  Ltd.     Price  5s. 

"  Konstruktion  und  Priifung  der  Elektrizitiitsziihler."  By  A. 
Konigswerther.     Leipzig  :  Dr.  Max  Giinecke.     Price  M.  16. 

"  Les  Courants  Vagabonds,  L'Electrolyse  et  les  Perturbations 
causees  par  l'lnduction  et  les  Courants  Pulsatoires."  By  A.  Payot 
and  A.  T.  d'Altoff.     Paris  :  Dunod  &  Pinat.     Price  1  fr.  25. 

We  have  received  from  Mr.  H.  P.  Wiggins  a  reprint  of  a  paper 
read  before  the  Optical  Society,  in  which  an  interesting  account  of 
the  mining,  preparation  and  uses  of  mica  is  given.  We  note  that 
owing  to  the  peculiarities  of  the  mineral,  the  cnt  mica  that  reaches 
the  market  is  only  ^th  to  rfoyth  part  of  the  mica  mined,  and  not 
more  than  i^^th  of  the  rock  excavated  in  mining. 

For  Sale. — The  Corporation  of  Londonderry  has  for 
disposal,  by  tender.  192  double- carbon  and  12  single-carbon  arc  lamps 
and  accessories.     Particulars  are  given  in  our  advertisement  pages. 
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Bankruptcy    Proceedings  — Leonard  James  Aron, 

7,  Harpur  Street,  Bloomsbury,  electrical  engineer. — Under  a 
receiving;  order  made  in  this  case,  the  first  meeting  of  creditors 
waj  held  on  Jane  :ird  at  the  London  Bankruptcy  Court.  The 
receiving  order  was  made  on  the  petition  of  Capt.  Clarence  Wiener, 
who  tendered  a  proof  of  debt  for  £653.  Mr.  W.  G.  Williams, 
Official  Receiver,  reported  that  it  appeared  from  the  debtor's 
statements  that  in  1  s<>7  he  became  connected  with  a  business 
carried  on  by  his  uncle,  which  was  in  the  following  year  con- 
verted into  the  Aron  Electricity  Meter,  Ltd.  In  1901  he  entered 
into  the  employment  of  Viokers,  Son  &  Maxim,  and  subsequently 
into  that  of  the  General  Electric  Co.,  Ltd.,  of  Birmingham.  In 
1908  he  re-joined  Aron  Electricity  Meter,  Ltd..  who  subsequently 
financed  him  to  some  extent  in  getting  out  certain  electric  clock 
patents.  The  debtor  was  also  financed  by  a  Mr.  C.  E.  Harrison, 
an  electric  clock-case  maker,  and  in  August,  1911,  he  entered  into 
partnership  with  that  gentleman  to  combine  the  two  businesses. 
They  traded  as  the  British  Electric  Time  Co.  until  the  partnership 
was  dissolved  in  November,  1911.  During  the  next  few  months 
the  debtor  traded  alone,  but  in  March,  1912,  he  met  the  petitioning 
creditor,  and  in  the  following  month  the  "  X.L.  Electric  Co."  was 
formed,  with  registered  offices  at  Waldorf  House,  Aldwych,  W.C. 
and  a  nominal  capital  of  £20,000.  Capt.  Wiener  was  to  act  as 
managing  director,  and  the  debtor  as  director  and  advisory  engi- 
neer. The  debtor,  in  consideration  for  the  transfer  of  his  interests 
ti  the  company,  was  to  receive  10,000  shares,  of  which  Capt. 
Wiener  was  to  have  5,000.  The  other  10.000  shares  were  offered 
for  subscription,  but  only  a  small  proportion  were  taken  up  by  the 
public.  Disputes  arose  between  Capt.  Wiener  and  the  debtor  in 
December,  1912,  culminating  in  the  present  bankruptcy  proceedings. 
No  accounts  had  been  lodged,  but  the  debtor  roughly  estimated  his 
liabilities  at  £2.500,  and  had  no  assets  of  substantial  value.  He 
attributed  his  insolvency  to  the  creation  of  debenture  bonds  by 
Capt.  Wiener  over  "XL.  Electric  Co."  in  October,  1912.  In  the 
absence  of  a  quorum  the  case  was  left  with  the  Official  Receiver  to 
b«  wound  up  in  bankruptcy. 

Private  Arrangement. — G.  Braulik,  electrical  engi- 
neer, 8,  Lambeth  Hill,  Queen  Victoria  Street,  London,  E.C. — A 
largely  attended  meeting  of  the  creditors  of  the  above  was  held  on 
Tuesday,  at  the  Cannon  Street  Hotel,  E.C,  when  a  statement  of 
affairs  was  presented  showing  the  position  as  at  April  24th  last.  The 
statement  disclosed  ranking  liabilities  of  £11,914,  of  which  £7,551 
was  due  to  trade  creditors,  and  £4,363  to  Mrs.  Braulik.  TheasBets 
were  estimated  to  realise  £11,766,  from  which  had  to  be  deducted 
£232  for  preferential  claims,  leaving  net  assets  of  £11,534,  or  a 
deficiency  of  £380.  The  assets  were  as  follows  : — Cash  at  bank, 
£17  :  cash  in  hand,  £18  ;  book  debts,  £3,656  ;  fixtures,  fittings 
and  furniture,  £75  ;  and  stock,  valued  on  the  basis  of  a  going 
concern,  at  £8,000.  Mr.  Houston,  of  Messrs.  Corfield  k  Cripwell, 
acountants,  of  Finsbury  Pavement,  E.C,  said  it  would  be  remem- 
herel  that  a  conference  of  the  creditors  was  held  on  April  30th. 
Ace jrding  to  the  statement  of  affairs  then  submitted,  which  showed 
the  position  as  December  31st  last,  the  liabilities  amounted  to 
£15,183,  and  the  assets  were  valued  at  £21,604.  The  assets,  how- 
ever, then  consisted  of  book  debts,  £8,930  ;  lease  of  premises,  £375  ; 
investments,  £1,000  :  while  the  stock  was  then  valued  at  £11,105. 
At  the  conference  of  the  creditors  it  was  decided  to  accept  a  com- 
position of  10s.  in  the  £.  It  had  been  stated  that  Mrs.  Braulik 
was  a  secured  creditor  for  £2,500,  and  also  an  unsecured  creditor 
for  £1,800.  If  an  assignment  was  agreed  to,  however,  Mrs. 
Braulik  would  withdraw  her  claim  until  the  creditors  had  received 
10s.  in  the  £.  A  very  large  number  of  the  creditors  had  already 
agreed  to  the  offer.  Mr.  Houston  said  that  the  present  statement 
showed  that  the  estate  was  practically  solvent,  but  they  had  to 
consider  what  would  happen  if  bankruptcy  took  place.  At  a 
forced  realisation  the  stock  would  not  realise  anything  like  the 
amount  set  down  upon  it.  The  debtor  had  refused  to  sign  the 
deed  of  assignment  when  it  was  presented  to  him  for  signature,  as 
another  firm  in  London  were  said  to  have  issued  a  circular  saying 
that  they  were  the  agents  for  a  firm  in  Germany  for  which  the 
debtor  had  always  acted.  If  that  agency  had  been  taken  away 
from  the  debtor,  he  would  have  lost  a  very  large  slice  of  his 
business,  and  would  not  have  been  able  to  trade  with  very  great 
sucoess.  The  firm  in  question  were  communicated  with,  and  a 
reply  had  been  received  from  thf in  stating  that  the  debtor  was 
still  their  agent,  and  that  the  agency  to  the  other  firm  did  not 
exist.  In  answer  to  question?,  it  was  stated  that  the  debtor's  offer 
of  10a.  in  the  £  still  held  good  ;  and,  further,  Mrs.  Braulik  would 
withdraw  her  claim  until  the  creditors  had  received  the  amount  of 
the  composition.  Owing  to  a  threatening  creditor  a  deed  of  assign- 
ment had  already  been  executed,  with  Mr.  G.  E.  Corfield  as  trustee. 
After  a  lengthy  discussion,  the  creditors  decided  that  the  offer  made 
should  be  accepted,  and  they  also  confirmed  the  deed  already 
executed.    A  committee  of  the  principal  creditors  was  also  elected. 

Trade    Announcement. — The    works   and  offices   of 

Messhh.  J.  H.  Tuckee  k  Co.,  of  Birmingham,  will  be  closed  all 
day  on  Saturday,  20th  inst..  the  occasion  being  the  annual  works' 
trip  to  Blackpool. 

Liquidations. — OoLHE  and  Trawden  Light  Kail- 
ways  Co. — A  meeting  of  creditors  will  be  held  on  June  12th  at 
16,  Great  George  Street,  S.W. 

Lcdw.  Loewe  k  Co.,  Ltd. — A  meeting  is  to  be  held  in  Berlin 
on  July  13th,  to  hear  an  acsonnt  of  the  winding-up.  Mr.  G.  W.  P. 
Goodchild,  liquidator. 

Lamp  Manufacture.:—  Poiand. — The  Zircon  Co.  is  the 
name  of  anew  undertaking  which  has  lately  been  formed  in  Warsaw, 
with  a  capital  of  £63,250,  to  carry  on  the  manufacture  of  lamps 
and  other  electrical  appliances. 


LIGHTING  and  POWER  NOTES. 


Bath. — The  Corporation  and  the  Diesel  Engine  Co.  have 
arrived  at  a  settlement  in  regard  to  the  Diesel  engine  plant  sup- 
plied by  the  latter,  under  which  the  Corporation  pays  £1,575  in 
discharge  of  all  its  liabilities  under  the  contract  and  retains  the 
engine.  The  original  contract  price  was  £5,451,  but  various 
deductions  were  made  in  view  of  the  engine  not  fulfilling  its 
guarantees.  The  engineer  is  now  authorised  to  spend  £.">0  with  a 
view  to  improving  the  efficiency  of  the  engine. 

Bexley. — L.G.B.  Inquiry. — An  inquiry  was  held  last 
week  into  the  application  of  the  U.D.C  for  a  loan  of  £8,000  for 
electricity  purposes,  including  £2,500  for  mains,  services  and 
transformers,  and  £5,500  for  extensions,  to  plant,  the  latter  being 
the  alternative  to  taking  a  bulk  supply  from  Woolwich.  The 
application  was  supported  by  the  Traders'  Association. 

Blackburn. — Street  Lighting. — The  T.C.  has  author- 
ised the  preparation  of  a  scheme  for  automatic  street  lighting. 

Castlerahan    (Co.    Cavan).— Prow    Order.  —  The 

L.G.B.  has  granted  the  application  of  the  R.D.C  for  powers  for 
lighting  the  town  of  Virginia  with  electricity. 

Chester. — Hydro-Electric    Results. — Mr.    Britton, 

the  city  electrical  engineer,  informs  us  that  the  hydro-electric 
works  have  been  in  operation  23  weeks  up  to  March  25th  last. 
During  this  period  736,310  units  were  generated,  15'5  per  cent, 
being  used  for  excitation,  sewage  pumping,  works  lighting,  dis- 
tribution, &c,  leaving  639,427  units  supplied  to  consumers. 
Running  and  maintenance  cost,  rents,  rates  and  establishment 
charges  amounted  to  £299,  or  112d.  per  unit ;  capital  charges  were 
£554,  or  '208d.  per  unit  ;  the  total  cost  of  energy  supplied  from 
the  plant  being  '32d.  per  unit  sold. 

Christchurch. — Workhouse  Lighting. — The  B.  of  G. 

has  received  L.G.B.  sanction  to  a  loan  of  £680,  for  the  purpose  of 
lighting  the  workhouse,  infirmary,  nurses'  home  and  cottage  homes 
with  electricity. 

Cleckheaton. — Proposed  Extensions.  —  The  Elec- 
tricity Committee  has  decided  to  install  a  mixed-pressure  turbine, 
driving  a  400-kw.  d.c.  generator,  in  conjunction  with  the  surface 
condenser,  and  to  extend  the  engine  room.  The  Committee  recom- 
mended the  installation  of  two  Babcock  &  Wilcox  water-tube 
boilers  behind  the  destructors — doing  away  with  the  two  small 
Lancashire  boilers — the  new  boilers  to  be  so  arranged  that  they 
could  be  used  solely  for  destructor  purposes  or  as  coal-fired  boiler*. 
The  Committee  also  suggested  the  construction  of  a  600,000-gallon 
reservoir  to  supply  the  works,  and  the  installation  of  a  water  filter 
and  a  grease  separator.  The  suggestions  were  approved  by 
the  T.C. 

Colchester. — Year's  Working. — The  revenue  of  the 

electricity  department  for  the  past  year  was  £17,809,  and  the 
gross  profit  £7,671,  and  after  meeting  financial  charges,  £6,737, 
and  writing  off  £1,273  on  prepayment  installations,  meters  and 
arc  lamps,  a  balance  of  £661  remained,  as  against  £591  in  the 
previous  year.  The  units  sold  amounted  to  1,623,526,  an  increase 
of  68,000.  For  the  first  time  since  the  institution  of  prepayment 
installations  the  receipts  from  them  have  exceeded  the  total  ex- 
penditure, which  includes  £748  written  off  suspense  account ; 
72,4S8  units  were  supplied  on  this  basis,  and  the  surplus  was  £11. 

Continental   Notes.— Norway. — The    Shenkjiir    Mill 

and  Electrical  Works  have  recently  purchased  the  water  rights  of 
three  waterfalls  in  the  neighbourhood  of  the  town  of  the  same 
name,  which  will  be  capable  of  producing  3,000  e.h.p. 

The  municipal  authorities  of  Kristiansand  have  decided  to  pur- 
chase the  existing  electrical  works  and  the  water-rights  of  a 
number  of  waterfalls  in  the  River  Nidelven  for  £163,000,  supple- 
menting a  purchase  of  several  other  falls,  which  was  made  in  1912. 
When  regulated,  the  river  will  be  able  to  Bupply  up  to  75,000  e.h.p., 
delivered  at  the  town.  The  cost  of  harnessing  the  falls  and  of  the 
erection  of  electrical  plant  and  cables,  kc,  is  estimated  at 
£1,111,000.  Kristiansand  will  have  a  larger  amount  of  power 
at  its  disposal  than  any  other  Norwegian  town. 

Austeia. — The  Austrian  Union  for  Chemical  and  Metallurgical 
Products,  of  Aussig,  and  Messrs.  Kolben  k  Co.,  of  Prague,  are 
interested  in  a  scheme  for  the  utilisation  of  the  water-power  of  the 
River  Elbe,  between  Aussig  and  Lobositz,  in  the  generation  of 
electricity. 

Spain. — The  Sociedad  Electricas  Keunidas  de  Zaragoza  propopea 
to  erect  a  new  electricity  generating  station  of  1,000  H.P.  in  the 
town  of  Saragossa. 

Clevedon  (Somerset).— Prov.  Order.— The  Clevedon 

and  Portishead  Electric  Supply  Co.  has  intimated  its  willingnees  to 
waive  the  agreement  with  the  Council  respecting  the  lighting  of 
the  district  on  the  understanding  that  the  Council  will  not  press 
for  a  revocation  of  the  prov.  order  until  November  1st  next ; 
the  Council  has  accepted  the  offer. 

DeWSburv. — Proposed  Extensions.— The  Electricity 
and  Tramways  Committee  is  negotiating  with  the  Gas  and  Water 
Committee  for  the  purchase  of  property  adjoining  the  Bradford 
Road  electricity  works,  in  order  to  extend  the  plant  to  supply  the 
proposed  Mitchell  Laithes  sewage  works. 
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Dover.— Tin;  T.O.  Iiuh  entered  into  an  agreement 
wheroby  tho  War  Office  will  take  a  miiiiimnn  Hiipply  of  1)0,000 
units  por  annum  at  8}d.  por  unit,  and  beyond  that  at  3d,  per  unit  ; 
current  for  power  is  to  ooHt  2|d.  per  unit. 

Dundee. —  Via  it's  Working. — The  revenue  of  the  Cor- 
poration electricity  department  for  the  pant  year  Mhowod  an  increase 
of  £5,4  ON  over  tho  previous  year,  <  <|  ual  to  20  per  cent.  The 
net  profit  was  £5,150.  The  roduotion  of  tho  charge  for  heating 
from  l/,d.  per  unit  for  the  first  100  units,  and  ,T,d.  per  unit  after,  to 
,  1.  per  unit,  has  been  reoommended.  This  applies  also  to  the 
guaranteed  lighting  consumers. 

Durham. — OVERHEAD  Winks. — The  County  of  Durham 
E.P.D.  Co.  has  applied  to  the  B,  of  T.  for  permission  to  ubo  over- 
head wires  in  the  borough  for  the  supply  of  electricity  to  the 
Corporation  Sewage  Works,  at  a  pressure  of  480  volts. 

Edinburgh. — Street  Lighting. — The  E.L.  Committee 

has  agreed  to  recommend  the  reduction  of  the  oost  per  arc  lamp  for 
street  lighting  from  £9  to  £7  10s.  per  lamp. 

Farn worth. — Proposed  Loan. — In  regard  to  the  appli- 
cation of  the  U.D.C.  for  loans  of  £1,900  for  transformers,  and 
£1,000  for  mains,  the  L.G.B.  has  asked  what  need  the  Council  had 
for  the  extra  plant,  and  also  for  a  detailed  statement  of  the  sums 
required.  The  Board  expressed  its  willingness  to  entertain  the 
application  in  regard  to  cables,  and  the  loan  for  this  purpose  has 
been  increased  to  £1,500,  for  three  years. 

Frodshara. — Sewage  Pumping. — The  Water  Com- 
mittee has  been  recommended  to  install  electricity  in  place  of  gas 
for  pumping  purposes,  at  a  capital  outlay  of  £155  for  motors,  &c, 
with  £128  a  year  for  current,  against  £195  for  gas.  A  Committee 
has  been  formed  to  report  on  the  matter. 

Grays. —  Year's     Working. —  The    output     of    the 

U.D.C. 's  electricity  department  for  the  past  year  was  256,447 
units,  an  increase  of  46,725  on  the  previous  year.  The  grosB 
profit  was  £1,977  and  the  net  profit  £287.  Owing  to  the  increased 
load  it  is  expeoted  that  new  plant  will  have  to  be  installed  next 
year. 

Hastings.  —  Year's  Working.  —  The  income  of  the 

Corporation  electricity  department  for  the  past  year  amounted  to 
£25,338,  an  increase  of  £3,011  on  the  previous  year.  The  expendi- 
ture was  £12,468,  an  increase  of  £1,799.  The  net  profit  was 
£1,297,  an  increase  of  £740.  The  energy  sold  amounted  to 
1.284,501  units,  the  consumers  numbering  1,706. 

Hereford. — Proposed  Loan.— The  T.C.  has  applied  to 

the  L.G.B.  for  sanction  to  a  loan  of  £1,030,  for  electricity  purposes. 

Horwioh. — Proposed    E.L. — The  South     Lancashire 

Tramways  Co.   having   stated   that  it  has  no  powers  to   supply 

electricity  in  the  district,  the  U.D.C.  has  decided  to  allow  the 
Bolton  T.C.  to  submit  terms. 

Hudderslield. — Proposed  Bulk  Supply. — The  Elec- 
tricity Committee  has  agreed  to  receive  a  deputation  from  the 
Golcar  U.D.C.  relative  to  the  latter's  inquiries  as  to  a  supply  of  elec- 
tricity in  bulk. 

Hythe. — Electricity  and  Water  Mains. — In  pre- 
senting an  estimate  of  £900  for  the  substitution  of  cast-iron  for 
steel  water-mains,  the  borough  surveyor  stated  that  the  steel 
mains  had  only  been  laid  four  years,  and  there  was  no  doubt  that 
the  leakages,  39  in  number,  were  caused  by  electrical  action.  The 
Waterworks  Committee  proposes  to  engage  an  electrical  engineer 
to  report  on  the  matter  ;  the  town  clerk  thought  that  the  respon- 
sibility for  the  damage  rested  with  the  Electricity  Co. 

Hull. — Asylum  Lighting. — The  T.C.  has  sanctioned 

the  introduction  of  electric  lighting  at  the  Willerby  Asylum. 

India. — Messrs.  Burn  &  Co.,  Ltd.,  of  Calcutta,  have 
been  granted  a  concession  for  the  utilisation  of  the  rivers  in  Sikkim, 
for  the  generation  of  electricity. — Indian  and  Eastern  Engineer. 

Leigh. — Year's  Working. — The  total  income  for  the 
past  year  of  the  electricity  department  amounted  to  £10,690  ;  the 
gross  profit  to  £5,026  ;  and  the  surplue,  after  meeting  all  charges, 
was  £1,154.  The  units  Bold  were  1,325,492,  an  increase  of  239,195 
for  the  year,  during  which  generation  and  distribution  charges  fell 
from  l'059d.  to  l'024d.  per  unit,  and  total  charges  from  l'82d.  to 
l'72d.  per  unit,  despite  an  increase  in  cost  of  fuel. 

Lincoln. — Year's  Working. — The  gross  profit  on  the 

Corporation  electricity  department  for  the  past  year  was  £6,792, 
an  increase  of  £177  compared  with  the  previous  year.  The  net 
profit  was  £2,715,  of  which  £1,500  has  been  placed  to  the  relief  of 
rates,  and  £1,040  to  the  depreciation  account.  The  energy  sold, 
2,105,000  units,  represents  a  small  decrease  compared  with  the 
previous  year,  which  is  accompanied  by  a  slight  increase  in  working 
costs. 

Lisnaskea. — L.G.B.  Inquiry. — Dr.  J.  F.  M'Carthy 
held  an  inquiry  last  week  into  the  application  of  the  R.D.C.  for 
powers  to  light  the  streets  of  the  town  with  electricity.  The  pro- 
posed area  includes  Lisoniel,  Castlebalfour,  Drumbane,  Killygullen 
and  Barnhill. 

Little   Hnlton. — Proposed  Street  Lighting. — The 

D  C.  has  asked  the  Earl  of  Ellesmere  to  quote  a  sum  for  lighting 
Wharton  Lane  by  electricity  from  the  Wharton  Hall  colliery 
plant. 


London.— I'oi'i, ak.— Anm  ai.  Report. —  Mr.  .1.  Horace 
Bowdi'n,  the  bip.NL'ti  electrics!  raginaar,  iri  bin  ioshI  report. 
on  the  electricity  nndertaklng,  hIiowh  a  net.  profit  for  the  la** 

of  48,010.  'I'll'-  working  OOfte  wore  0'OM.  per  unit,  cold,  whieh 
constitute)*  a  record  for  tin-  metropolitan  ureu.  'I  lie  n  ■  •  I 
obtained  was  0  !»7<1.  per  unit,  and  if  the  supply  to  Kteprmy  in 
deducted,  tho  figure  for  energy  ■old  in  the  Poplar  area  in  II  Id. 
The  output  of  17  million  units  is  the  largest  figure  yet  published 
in  connection  with  a  metropolitan  municipal  undertaking. 

Luton. — Workhouse   Lighting     The   B.  of  G.  baa 

decided  not  to  install  a  separate  ELL,  installation  at  the  workhouw, 
as  the  running  cost  would  be  more  than  the  Board  at  present  p*ys 
for  the  supply  of  current. 

Lytham. — Proposed  Loan. — The  L.G.B.  has  informed 

the  Council  that  it  is  unable  to  deal  farther  with  the  Council's 
application  for  sanction  to  a  loan  for  E.L.  purposes  until  the  St. 
Anne's  U.D.C.  has  obtained  powers  to  give  the  proposed  supply  to 
Lytham. 

Maybole. — Proposed  E.L. — The  T.C.  has  granted  the 
application  of  Messrs.  Purvis,  of  Edinburgh,  to  send  a  representa- 
tive to  May  bole  to  discuss  the  question  of  a  supply  of  electricity 
for  the  town. 

Morley. — Year's  Working. — During  the  past  year  the 
units  sold  by  the  Corporation  electricity  department  numbered 
214,337,  against  180,086  in  the  previous  year.  The  revenue  was 
£3,739,  against  £3,476,  and  the  expenditure  £2,229,  againBt  £2,152. 

Newbiggin. — Overhead    Wires. — The   Newcastle-on- 

Tyne  E.S.  Co.  has  asked  the  consent  of  the  B.  of  T.  to  the  erection 
of  a  20,000-volt  overhead  electric  line,  from  North  Seaton  to 
Newbiggin  Colliery  sub-station. 

Newport     (Mon.). — Proposed    Free    Wiring. — The 

Electricity  Committee  has  instructed  the  borough  electrical 
engineer  and  the  general  manager  to  consider  the  question  of 
undertaking  free  wiring  in  workmen's  houses. 

New  Zealand. — The  municipal  authorities  of  Oamaru 
have  decided  to  expend  £30,000  on  an  electricity  undertaking  for 
the  town. 

The  Napier  B.C.  has  decided  to  obtain  a  loan  of  £7,200  for  the 
completion  of  the  E  L.  and  tramway  extensions  now  in  hand,  and 
£7,700  for  further  extensions  to  the  present  systems. — Tenders. 

Norwood  Green  (Yorks.). — Street  Lighting. — The 

Halifax  R.D.C.  has  approved  of  the  resolution  of  the  P.C.  to  obtain 
terms  for  electric  street  lighting,  including  erection  of  lamps,  from 
the  Yorkshire  E.P.  Co.  and  Halifax  Corporation. 

Pinner. — E.L.   Scheme. — The   Colne  Valley   E.S.  Co. 

has  informed  the  Hendon  R.D.C.  that  it  is  about  to  lay  cables  in 
the  Pinner  area,  and  that  the  supply  should  be  available  by  next 
November. 

Plymouth. — Supply  to  Tramways. — The  Mayor  and 
chairman  of  the  Finance  Committee,  to  whom  the  matter  was 
referred,  have  decided  that  the  charge  shall  be  IJd.  per  unit  up 
to  250,000  units  per  annum,  and  lid.  per  unit  above  that  amount, 
as  from  April  1st,  1914,  for  a  supply  of  electricity  to  the  Tramways 
Committee. 

Radeliffe.  —  Overhead    Wires.  —  The   U.D.C.     has 

applied  to  the  B.  of  T.  for  consent  to  use  overhead  wires  in  the 
district. 

Skelton  and  Brotton.— E.L.  Scheme.— The  U.D.C. 

has  received  B.  of  T.  sanction  to  the  use  of  overhead  wires  for 
the  proposed  E.L.  scheme,  provided  all  the  regulations  are  com- 
plied with.  The  Council  decided  that  the  work  should  be  com- 
pleted within  four  months  from  the  commencement,  also  to  a»k  the 
Gas  Co.  to  light  the  streets  until  electricity  is  available,  and  to 
advertise  for  tenders  for  the  plant. 

South  Africa. — The  Wellington  (Cape  Province)  E.L. 
installation,  which  cost  £10,000,  was  inaugurated  on  May  17th  by 
Mr.  Malan,  Minister  of  Mines  and  Education. 

One  of  the  few  isolated  plants  in  use  in  Johannesburg,  which 
supplied  the  Standard  Building  and  Standard  Theatre,  failed  last 
month,  and  the  theatre  was  closed  in  consequence.  Our  cor- 
respondent considers  that  as  a  result  such  plants  will  be  discarded 
in  the  future. 

Staly  bridge. — Proposed  Bulk  Supply. — The  chair- 
man of  the  Generating  Station  Committee  of  the  Joint  Board  and 
the  engineer  have  been  requested  to  draft  terms  upon  which  the 
Board  would  supply  electricity  in  bulk  to  the  Saddle  worth  U.D.C. 

Stockport. — Proposed  E.L.  Extension. — The  borough 

electrical  engineer  has  been  instructed  to  canvass  the  residents  at 
Reddish  with  a  view  to  ascertaining  the  number  of  possible  con- 
sumers of  electricity,  and  to  prepare  an  estimate  of  the  cost  of 
providing  a  supply. 

St.  Helens. — Year's  Working. — The  sales  of  energy 

of  the  Corporation  electricity  department  for  the  past  year 
amounted  to  5,036,412  units,  an  increase  of  146.000  units  over  the 
previous  year.  The  revenue  was  £28.557,  an  increase  of  £1,192, 
and  working  expenses  amounted  to  £14,.")34,  an  increase  of  £1,190. 
of  which  £783  represented  the  increased  cost  of  fuel.  The  total 
cost  of  production  was  '57d.  per  unit,  an  increase  of  02d.  The 
net  profit,  which  has  been  carried  to  the  reserve  fund,  was  £1,099, 
compared  with  £1.629. 
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Swindon. — Phoposed  Loan. — The  T.C.  has  approved 
of  a  propasal  to  raise  a  loan  of  £7,000  for  the  development  of  the 
electricity  undertaking.  It  is  estimated  that  the  cost  of  providing 
a  supply  to  the  Imperial  Tobacco  Co.'s  new  factory  will  be  £4,820. 

Tasmania. — In  a  report  on  the  proposals  for  the 
extension  of  the  Launceston  electricity  workp.  Mr.  R.  J.  Strike,  the 
city  electrical  engineer,  suggests  the  installation  of  a  battery  and 
booster  of  three  times  the  capacity  of  the  present  one,  and,  when 
required,  a  300-kw.  motor-generator.  He  recommends  that  the 
capacity  of  the  station  be  increased  by  water-power  from  the 
Sonth  Esk,  and  that  two  units  (one  spare)  of  2,500  K.H.P.,  and,  later, 
others  of  6,000  e.h.p.  each,  be  installed.  The  ultimate  maximum 
load  is  estimated  at  from  18,000  to  22,000  e.h.p.,  and  immediate 
action  in  the  matter  is  urged. — Tenders. 

Tliirsh. — Street  Lighting. — The  P.O.  has  decided  to 
invite  tenders  from  the  local  gas  and  E  L.  companies  for  street 
lighting  in  the  parish. 

Torpoint, — Phoposed    E.L. — Mr.    J.    A.   Pearce,    of 

Devonport,  has  informed  the  U.D.C.  that  certain  developments 
having  arisen,  the  proposed  Electricity  Co.  will  now  be  formed 
without  delay,  and  the  Council  has  decided  to  consider  the  question 
at  a  special  meeting. 

Truro. — Proposed  New  Generating   Station. — The 

T.C.  has  applied  to  the  B.  of  T.  for  permission  to  erect  an  elec- 
tricity generating  station  in  Newham  Road. 

Tunbridge  Wells. — Annual  Report.— The  report  of 

Mr.  R.  N.  Torpy,  the  borough  electrical  engineer,  upon  the  opera- 
tion of  the  electricity  undertaking  for  the  past  year,  states  that 
the  net  profit  has  increased  from  £1,111  to  £2,235.  The  number 
of  units  sold  has  increased  by  168,000,  with  a  reduction  in  total 
costs  of  £115.  The  gross  profit  has  increased  from  772  per  cent, 
to  8'9  per  cent,  on  the  average  capital  expended,  although  reductions 
in  price  amounting  to  nearly  £600  were  made  last  year.  The 
actual  revenue  increased  by  £1,153,  compared  with  the  preceding 
year.  The  increase  in  30-watt  lamps  connected  was  16,373,  of 
which  11.884  represent  power  and  heating. 

Loan  Sanction. — The  T.C.  has  received  L.G.B.  consent  to  a  loan 
of  £3,100  for  electricity  purposes,  including  mains,  £2,500 ; 
services,  £200  ;  transformers,  £200  ;  and  sub-station  pillars,  £200. 

In  accordance  with  the  suggestion  of  the  L.G.B,,  the  Council  has 
decided  to  apply  for  a  prov.  order  to  supply  electricity  within  a 
radius  of  three  miles  from  Holy  Trinity  Church,  in  the  areas  of 
the  Ticehurst,  Tonbridge  and  Sevenoaks  R.D.Ca. 

U.S. A. — In  a  recent  issue  of  the  Electrical  World,  it 
was  pointed  out  that  the  total  output  of  the  New  York  Edison  Co. 
for  electric  vehicle  charging  is  in  the  neighbourhood  of  7,000,000 
kw. -hours  a  year. 

Walihamstovv. — Proposed    Loan. — The   U.D.C.  has 

applied  to  the  L.G.B.  for  sanction  to  the  borrowing  of  £2,055,  for 
an  electricity  main  to  supply  the  Billet  Road  district  with  a  view 
to  meeting  the  requirements  of  factories,  &c. 

Warn ii". (on. — Prov.  Order. — The  Electricity  Com- 
mittee has  decided  to  apply  for  a  prov.  order  to  supply  electricity 
to  Stockton  Heath,  Latchford  Without,  Thelwall,  Grappenhall, 
Lower  Walton,  Higher  Walton  and  Appleton.  The  T.C.  is  seeking 
the  consent  of  the  Lancashire  E.P.  Co.  to  supply  electricity  in 
Penketh  and  Great  Sankey. 

Wimbledon. — Loan    Sanction,    &c. — Messrs.    James 

Carter  &  Co.  have  agreed  to  take  a  supply  of  electricity  from  the 
B.C.  at  Id.  per  unit  for  three  years,  with  a  minimum  consumption 
of  100,000  units  per  annum. 

The  B.C.  has  received  L.G.B.  sanction  to  the  borrowing  of  £8,087 
for  additional  plant  at  the  electricity  works. 

Wolverhampton. —  Loan  Sanction. — The  L.G.B.  has 

sanctioned  the  borrowing  by  the  T.C.  of  £28,000  and  £2,500,  for 
extensions  at  Commercial  Road  electricity  generating  station. 

Worcester. — Proposed  Loan. — The  Electricity  Com- 
mittee has  recommended  the  T.C.  to  apply  to  the  L.G.B.  for  a  loan 
of  £5,250,  including  mains,  £4,000  ;  transformers,  £750  ;  and  sub- 
station equipment,  £500;  and  also  for  £1,973,  for  expenditure 
incurred  by  the  increased  demand  for  current. 

Worthing. — Half-Watt  Lamps. — The  T.C.  has  decided 
to  replace  the  28  850-c.P.  arc  lamps  on  the  Marine  Parade  with 
independently-connected  1,000-c.P.  half-watt  lamps,  at  an  estimated 
cost  of  £120.  This,  it  is  estimated,  will  result  in  an  annual  saving 
of  £32  14s.,  while  the  illumination  will  be  increased  by  17  per 
cent.  The  chairman  of  the  Highways  Committee  remarked  that 
half-watt  lamps  would,  no  doubt,  be  gradually  extended  into  the 
other  streets  of  the  town. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — Year's  Working. — The  returns  of  the 
Corporation  tramways  department  for  the  past  year  show  that  the 
passengers  carried  numbered  80,966,894,  and  the  car-mileage 
amounted  to  1,832,587  miles.  The  total  revenue  was  £85,26-1,  an 
increase  of  £5,113.  A  proposal  has  been  made  for  the  Corporation 
to  take  over  or  manage  the  Suburban  Co.'s  tramway  system. 


Bournemouth. — The  T.C.  has  decided  to  apply  to  the 

B.  of  T.  for  permission  to  double  the  tramway  track  on  Richmond 
Hill,  and  to  obtain  a  loan  to  cover  the  cost.  The  general  manager 
has  been  instructed  to  prepare  specifications  and  obtain  tenders  for 
the  work. 

Bradford. — The  Tramways  Committee  has  decided, 
after  consideration  of  the  report  of  the  general  manager  on  fares 
and  stages,  that  the  present  time  is  not  opportune  for  further 
reducing  fares,  but  that  the  general  manager  be  asked  to  prepare  a 
more  definite  scheme  for  increasing  the  length  of  stages. 

The  Committee  has  decided  to  support  the  application  of  the 
Bingley  U.D.C.  to  the  B.  of  T.  for  additional  borrowing  powers  in 
connection  with  the  Bingley  tramways.  The  Committee  has  also 
approved  an  estimate  of  £15,848  by  the  city  engineer  for  the 
continuation  of  the  tramway  from  Ann  Street  to  Micklethwaite 
Lane. 

The  Committee  has  decided  to  proceed  with  the  extension  of 
the  tramway  depot  and  workshops,  at  an  estimated  cost  of 
£54,000. 

Burnley. — Year's  Working. — The  ipast  year's  work- 
ing of  the  Corporation  tramways  resulted  in  total  receipts 
amounting  to  £88,316  ;  the  working  expenses  amounted  to 
£62,948  ;  and  of  the  balance,  interest  and  sinking  fund  charges 
absorbed  £14,667  ;  rent  of  lines,  £1,941  j  income-tax,  £1,072  ;  and 
the  borough  fund,  £7,687.  The  passengers  carried  numbered 
17,669,000.  The  general  manager,  Mr.  Mozley,  refers  to  the 
increased  expenditure,  which  exceeded  the  increased  revenue  by 
over  £5,000,  but  much  of  this  was  due  to  special  circumstances. 

Canada. — The  Elbow  River  Power  and  Development  Co. 
is  to  commence  this  autumn  the  building  of  an  electric  railway  to 
connect  Calgary  with  Springbank  and  Jumping  Pond.  The  line 
is  to  be  about  40  miles  long,  and  will  be  known  as  the  Elbow 
Suburban  Railway. —  Canadian  Etnt/ineer, 

Colchester. — Year's  Working. — The  revenue  of  the 

Corporation  tramways  for  the  past  year  amounted  to  £10,966,  and 
the  working  expenses  to  £8,812,  the  debit  balance,  after  meeting 
fiaancial  charges,  being  £2.333,  as  compared  with  a  deficit  of 
£1,964  in  the  previous  year.  The  car-miles  run,  324,622,  were  a 
slight  increase  on  1912-13  ;  the  tickets  issued  were  1J  millions, 
including  381,000  return  tickets. 

Continental  Notes. — Sweden. — A  large  electric  loco- 
motive is  being  erected  at  Kiiruna  for  the  purpose  of  undergoing 
practical  tests.  The  engine  is  equipped  with  two  electric  motors, 
which  have  a  total  rating  of  1,700  h.p. 

Italy. — The  Turin-Cirie-Lanzo  Railway  has  'decided  to  con- 
vert its  existing  line,  and  also  the  Lanzo-Cirie  branch  now 
under  construction,  to  electric  traction.  The  work  is  to  be  carried 
out  by  Messrs.  Siemens- Schuckert,  and  the  system  adopted  is  con- 
tinuous current  at  1,500  volts.  Current  will  be  supplied  by  the 
Societa  Elettricita  Alta  Italia.      The  line  has  an  extent  of  45  km. 

The  Societii  Brioschi,  of  Milan,  has  presented  its  scheme  for  the 
construction  of  an  electric  railway  from  Borgo  San  Donnino  to 
Salsomaggiore.  It  forms  the  first  section  of  a  main  line  from 
Borgo  San  Donnino  to  Borgo  Taro,  for  which  the  society  is  now 
maturing  its  plans.  The  present  line  is  to  be  9 J  km.  long.  The 
locomotives  will  have  two  100-h.p.  D.c.  motors,  and  a  transformer 
station  will  be  installed  to  convert  the  A.c.  at  120,000  volts,  which 
will  be  utilised. 

Doncaster. — Proposed  Extensions. — The  T.C.  is  to 

consider  the  proposed  construction  of  a  tramway  from  Sunny  Bar 
to  High  Street. 

New  Zealand. — The  Wanganui  B.C.  has  decided  to 
extend  its  overhead  electric  tramway  system,  at  a  cost  of  £21,000. 
— Tenders. 

South  Africa.  —  The  overhead  equipment  for  the 
Germiston  railless  traction  scheme  is  now  completed,  and  two 
500-KW.  Peebles  motor-converters  have  been  installed  and  tested. 
Some  delay  is  expected  in  connection  with  the  cars.  The 
Germiston  scheme  is  the  second  one  to  be  adopted  in  South  Africa, 
the  first  one  being  at  Boksburg,  a  neighbouring  town. 

St.  Helens.— Railless  Traction. — The  Parliamentary 
Committee  has  instructed  the  Tramways  Subcommittee  to  inquire 
as  to  the  running  of  railless  trolley  cars  and  motor-'buses. 

The  Tramways  Co.  has  requested  the  T.C.  to  extend  the  lease  of 
tramways  for  a  further  period  of  21  years. 

Wolverhampton.  —  Year's  Working. — The   annual 

accounts  of  the  Corporation  tramways  department  for  the  past 
year  show  that  the  total  receipts  amounted  to  £56,444,  and  the 
gross  profit  to  £24,078,  which  has  been  disposed  of  as  follows  : — 
Interest,  £6  854  ;  repayment  of  loans,  £5,285  ;  renewals  fund, 
£3,716  ;  additions  and  improvements  fund,  £2,848  ;  and  rate  relief, 
£5,554.  The  reserve  and  renewals  fund  now  stands  at  £51, 86i. 
Receipts  per  car-mile  were  11 '333d.,  and  the  working  costs  increased 
from  6'272d.  in  the  previous  year  to  665 Id.,  due  largely  to  the 
assessment  of  the  undertaking  being  increased  from  £2,500  to 
£5,294.  During  the  year  1,196,326  car-miles  were  run,  and  the 
passengers  numbered  12,616.881. 

York. — Year's  Working. — The  working  of  the  Cor- 
poration tramways  department  for  the  year  ended  March  31st  last 
resulted  in  a  net  surplus  of  £2.523  ;  the  passengers  carried  num- 
bered 5,946,1 43,  against  5,008,398  in  the  previous  year. 
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TELEGRAPH  and  TELEPHONE  NOTES. 


Guadnloope.— The    Colonial    Government    authorities 

have  voted  a  sum  of  £8,923  for  tho  establishment  of  a  wireless 
telegraph  Btatlon. 

Wireless  in  the  Pacific. — The  Japanese  Department 

of  Communications  has  opened  negotiations  for  the  transmission 
of  wireless  messages  through  the  Marooni  wireless  station  in 
Eonolulu,  and  plans  have  been  prepared  for  the  ereotion  of  a 
wireless  station  near  Ohoshi,  at  a  cost  of  about  loO.OOO  yen. 

Wireless   llescue. — In  the  disastrous  collision  which 

resulted  in  the  loas  of  the  Empreu  of  Ireland,  wireless  telegraphy 
again  rendored  priceless  assistance.  The  distress  signal  was  imme- 
diately issued  by  the  chief  operator,  Mr.  R.  Ferguson,  and  gained 
the  attention  of  the  station  at  Father  Point,  resulting  in  the 
instant  dispatch  of  two  steamships  to  the  rescue,  although  only 
eight  minutes  elapsed  between  the  collision  and  the  stoppage  of  the 
dynamos  by  the  inrushing  water. 

Wireless  Research. — The  report  of  the  Committee  on 
Wireless  Telegraph  Research,  presided  over  by  Lord  Parker,  was 
issued  on  Monday  last.  It  recommends  the  appointment  of  a 
National  Committee  for  Telegraphic  Research,  for  the  purpose  of 
promoting  the  progress  of  scientific  telegraphy  and  telephony, 
with  the  aid  of  a  National  Research  Laboratory  and  a  speoial 
scientific  staff.  The  laboratory  should  be  established  at  Teddington, 
in  co-operation  with  the  National  Physical  Laboratory,  and  the 
staff  would  carry  on  investigations,  the  results  of  which  would  be 
available  for  all  departments  of  the  public  service. 

The-  Committee,  it  is  stated,  should  consist  of  12  rnemberp, 
namely,  two  representing  the  Admiralty,  two  the  Post  Office,  one 
the  War  Office,  two  appointed  directly  by  the  Treasury  (not  depart- 
mental officials),  three  appointed  by  the  Treasury  on  the  nomina- 
tion of  the  R^yal  Society,  one  on  the  nomination  of  the  Institution 
of  Electrical  Engineers,  and  the  Director  of  the  National  Physical 
Laboratory,  with  a  secretary  of  technical  training  and  experience. 
The  annual  expenditure  required  is  estimated  at  £4,800,  of  which 
£2,255  would  be  for  the  laboratory  staff  and  £1,100  for  honoraria 
to  the  National  Committee.  The  cost  of  a  mast  and  aerial,  with 
buildings,  and  a  laboratory  covering  4,000  sq.  ft-,  with  equipment, 
is  put  at  £7,300.  For  work  to  be  commenced  without  delay,  the 
Committee  should  have  at  disposal  at  least  £4,000. 

The  Committee  reports  that  valuable  work  is  being  done  by  the 
engineering  department  of  the  Post  Office,  but  is  hampered  by  lack 
of  funds,  and  is  necessarily  directed  primarily  to  the  requirements 
of  the  service  rather  than  to  scientific  progress  in  general,  The 
game  applies  to  the  research  work  of  the  Admiralty  and  the  War 
Office.  Both  the  United  States  and  Germany  make  liberal  provision 
for  experimental  research  in  wireless  telegraphy. 

No  member  of  the  Committee  will  advise  commercial  firms  on 
matters  connected  with  the  work  of  the  Committee,  except  with 
the  consent  of  the  latter. 

Wireless  Telephony. —Reports  from  Paris  state  that 
further  progress  has  been  made  by  the  French  naval  officers, 
Commander  Colin  and  Lieut.  Jeance,  who  have  been  carrying  on 
experiments  in  wireless  telephony  for  the  past  five  years. 
Conversations  have  been  very  successfully  and  efficiently  carried 
on  over  a  distance  of  150  miles. 

It  is  understood  that  the  inventors  have  succeeded  in  developing 
a  transmitter  which  can  be  depended  upon  to  maintain  constancy 
of  pitch,  enabling  accurate  tuning  to  be  effected.  The  apparatus 
is  made  by  the  Compagnie  Generate  de  Radiotelegraphie. 

Portsmouth. — On  June  1st  the  transfer  of  the  Cor- 
poration's telephone  system  to  the  Post  Office  took  place.  The 
purchase  price  was  £35,000,  and  there  were  about  2,000  sub- 
scribers connected. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Athfrron. — June  24th.     e.h.t,  cable  switchboard  and 

transformers  for  the  Electricity  Department.     Mr.  C.  T.  Astbury, 
Resident  Engineer. 

Australia.  —  Sydney.  —  July  20th.  Box  compound, 
meters,  maximum-demand  indicators,  arc  lamp  carbons,  and 
Btraight-stem  insulators,  for  the  Council.  Specifications  for  each 
section  10s.  6d.,  from  City  Electrical  Engineer,  Town  Hall. 

July  20th.  h.t.  insulators  and  feeder  cables.  Specifications 
(10s.  Gd.)  from  the  City  Electrical  Engineer,  Town  Hall. — A  ustralian 
Mining  St  art  third. 

July  20th.  Municipal  Council.  33,000-volt  insulators  (Con- 
tract No.  278)  ;  two  coal  conveyors,  motors,  &o.  (Contract  No. 
307).  Copies  of  particulars  can  b9  seen  at  the  Board  of  Trade 
Commercial  Intelligence  Department  in  London. 

July  sth.  N.S.W.  Railways  and  Tramways  Department.  One 
battery  booster  set  to  Specification  No.  453.  Specification  (2b.  Od.) 
from  the  Electrical  Engineer's  Office,  61,  Hunter  Street,  Sydney. 


Bobabt.    July  20th,  and  telephone  material,  tor 

Poatxaaater-Genaral,    Baa  "OfiB  rial  Notices"  to-day. 

I'l. in  ll.— August  Sth,     Copper  wire  and   binders,  for  Postmastcr- 

General;    Bee    Official  Notioes  "  to-day. 
August   Sth.     Telephone    Inatrnmanta   and   parte.     Telegraph 
Mint  i  -  and  powei  board,  Ealgoorlle,  for  Poetmaeter-OeneraL 

Sec  "Official  Notices"   to  day. 

August  12th.  Cable,  lead-covered  and  various,  for  Postmaater- 
i  General.    See  "  Offl  itel  S  I  day. 

August  l!Hh.  Electric  lampa  and  fittings,  for  Poatmaator- 
General.     See  ''  Official  Notices  "  to-day. 

MeLBOUBNE,  .Inly  28th.  Testing  apparatus  for  the  P.M.G 
Bee    i  Iffioial  N  itloes    to-day. 

July  0th.  Rotary  converters  and  frequency  changers,  for  Mel- 
bourne Suburban  Railways      See  "Official  .Notices"  June  5th. 

■Inly  Sth.  Illectrically-operated  car-shed  cranes  for  Melbourne 
Suburban  Railways.     See  "Official  Notices  "  to-day. 

August  20th.  Eight  50-ton,  one  30-ton,  and  three  10-ton 
electric  overhead  travelling  cranes  for  Victorian  State  Rail- 
ways. Sp;cification,  Jfco ,  from  Messrs.  John  Coates  &  Co.,  Ltd., 
115,  Victoria  Street,  S.W. 

August  12th.  Insulators,  for  Postmaster-General.  See  Official 
Notices  "  to-day. 

Austria. — Tune  30th.  The  Austrian  State  Railway 
authorities  in  Innsbruck  are  inviting  tenders  for  an  electric  light- 
ing installation  at  the  West  Railway  Station  in  the  town  of 
Innsbruck. 

Aylesbury. — July  r;th.     lT.D.C.     Lighting  and  power. 

Switchboard  with  connections,  battery  of  accumulators,  under- 
ground mains,  including  house  services,  conversion  of  existing 
lamp  standards,  &c.     See  "  Official  Notices  "  to-day. 

Beckenliam. — June  22nd.  U.D.C.  Evaporative  con- 
denser (500-kw.  set).    See  "  Official  Notices  "  to-day. 

Belgium. — July  lKth.  The  municipal  authorities  of 
Nalinnes  are  inviting  tenders  for  the  concession  for  the  supply  of 
electrical  energy  for  public  and  private  lighting  and  power 
purposes  in  the  town. 

Bolton. — July  19th.  Corporation.  Converting  plant, 
sub-station  e.h.t.  and  h.t.  switchgear.  See  "Official  Notices" 
to-3ay. 

Dart  ford. —June  15th.  U.D.C.  One  500-kw.  high- 
pressure  steam  turbine,  generator,  condenser,  &c.  See  "  Official 
Notices"  May  22nd. 

June  17th.  Installation  of  telephones  and  domestic  bells,  &c, 
at  Orchard  Hospital,  for  Metropolitan  Asylums  Board.  See  "  Official 
Notices"  June  5th. 

Doncaster. — June  22nd.  Light  railway  extensions  for 
Corporation  Tramway  Dapartment.  Specification,  teo.  (10s.,  not 
returnable)  from  the  Borough  Engineer,  3,  Priory  Place. 

Dublin. — June  25th.  Corporation.  Feed  pump,  tanks, 
pipework,  &c.    See  "  Official  Notices"  June  5th. 

Eccles. — June  22nd.  5,000  tons  of  slack  for  the  Elec- 
tricity Department.  Borough  Electrical  Engineer,  Electricity 
Works,  Cawdor  Street,  Patricroft. 

Exeter. —  June  15th.  Steam  coal.  Washed  beans  or 
peas,  about  2,500  tons  for  six  months,  or  about  1,800  tons  for  12 
months,  for  the  Corporation  Electricity  Works.  Mr.  H.  Lloyd 
Parry,  Town  Clerk. 

France. — VlENN  E. — June  24th.  Supply  of  underground 
electric  cables  and  wire,  500  plumbago  crucibles,  and  5,500  kilo- 
grams of  minium  and  litharge.  Particulars  from  the  Manufacture 
d'Armes  de  Chatelherault. 

Harrogate. — June  22nd.  Corporation.  Economiser, 
288  pipes,  for  Electricity  Department.  See  "  Official  Notices  "  May 
29th. 

HeTeford.— E.L.  installation,  Holy  Trinity  Church  ; 
Rev.  D.  H.  G.  Sirgent,  Vicar. 

Huddersfield.— 22nd  June.  Electric  light  installation 
at  Crosland  Moor  Institution.  Mr.  T.  W.  Armitage,  Clerk  to  the 
Guardians,  Union  Offices,  Ramsden  Street. 

Hull. — The  City  Council  decided  on  the  1th  inst.  that 
the  contract  for  the  supply  of  electrical  fittings  in  the  new 
Guildhall  be  submitted  to  open  competition. 

Hungary. — Facsad. — Tune  20th.  Erection  of  a  power 
station  and  distribution  network  for  public  and  private  lighting. 
Particulars  of  the  Vozstehung  der  Gemeinde.  Facsad,  Komitat 
Szoreny,  Hungary. 

Leeds.— June  17th.  Installation  of  electric  lighting, 
bells  and  telephones  at  Grange  Hospital.  Apply  to  Architects' 
Ssction  of  the  Education  Department. 

June  29th.  Corporation.  Air-cooled  transformers.  See  "  Official 
Notices"  May  22nd. 
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London. — E.C.C. — June  23rd.  50, 100  or  150  complete 
trailer-cars,  and  equipment  of  200  existing  electric  motor-cars  with 
couplers  and  traction  gear  for  drawing  trailer-care.  See  "Official 
Notices  "  May  29th. 

June  30th.  150  sets  plough  collector  gear.  Sae  "Official 
Notices  "  to-day. 

Battebsea. — June  24th.  B.C.  Coal  telpherage  plant.  See 
"Official  Notices"  May  29th. 

St.  Pasceas. — June  25th.  B.C.  Large  water-tube  boilers. 
See  "  Official  Notices     .lune  6th. 

H.M.  Office  ok  Works. — June  30th.  Wiring  public  officeB 
extension,  Westminster,  S.W.     See  "  Official  Notices  "  to-ilay. 

Manchester. — June  2Gtb.  Corporation.  Potential  and 
current  transformers,  c.c.  and  A.c.  motors,  electricity  meters,  c.c. 
motor-starting  switches  and  three-phase  star-delta  switches.  See 
"  Official  Notices  "  to-day. 

Moreeambe. — lune  25th.  Corporation.  2,500  tons  of 
coal  or  slack,  for  the  Electricity  Supply  Department.  See  "Official 
Notices"  May  2i'th. 

\ew     Zealand.  —  Wellington.  —  July    27th.      New 

Plymouth  B.C.  (2)  Overhead  wiring  and  permanent  way  (6  route 
miles).  (3)  Sub-station  equipment  (.converting  plant,  battery, 
booster,  switchboard,  &c).  (4)  Rolling  stock  (six  complete  cars) 
for  electric  tramways.  Specifications  from  Mr.  F.  Blaok,  Consulting 
Engineer,  Wellington,  or  B.  of  T.  Offices,  London.  Deposit  (2) 
£1  43.  ;  (8)  £2  2s.  ;  (4)  £2  2s.— JV.  /.  Skipping  <iml  Commerea. 

Auckland. — August  Cth.  Three  750-kw.  d.c.  mixed-pressure 
turbD-generators  ;  one  l,r>00-KW.  three-phase  turbo-generator, 
including  auxiliary  plant  and  sub-station  equipment.  See  "  Official 
Notices  "  May  22nd. 

Panama. — Particulars  of  material  required  by  the 
Government  of  Panama  for  the  construction  of  a  telegraph  and 
telephone  system  can  be  obtained  at  the  Commercial  Intelligence 
Branch  of  the  Board  of  Trade,  London,  E.« '. 

Rhondda.— June  18th.  U.D.C.  Installation,  330 
points,  360  lights,  at  Fever  Hospital,  Ystrad-Rhondda.  See 
"  Official  Notices  "  to-day. 

Sal  ford. — June  15th.  24  car  bodies,  also  trucks,  motors, 
controllers,  &c.,  for  same.  General  Manager,  Corporation  Tram- 
ways, 32,  Blaokfriars  Street. 

Skelton  and  Brotton. — luly  2nd.  U.D.C.  Overhead 
lines,  underground  cables,  transformers,  sub-station  equipment, 
public  lighting  fittings.     See  "  Official  Notices"  to-day. 

South  Africa. — Tramway  material,  estimated  to  cost 
£85,000,  is  shortly  to  be  ordered  by  the  Germiston  (Transvaal) 
T.C.     Particulars   from   the  Town  Clerk.— B.  and  S.   .1.   Export 

(in :ett 'e. 

Stalybridge. — June  27th.     1 2  months' supply  of  stores 

for  the  Joint  Tramways  and  Electricity  Board.  Specifications 
and  form  of  tender  obtainable  from  Mr.  R.  Blackmore,  Engineer- 
in-(,'hief,  Generating  Station,  Stalybridge. 

Stockton-on-Tees. — June  12th.  Corporation.  Supply 
of  e.h.t.  lead-covered  paper  cables.   Sse  "Official  Notices"  June  5th. 

Stretford. —  June  15th.  Lighting  battery,  booster, 
switchboard,  &c.  Specifications  (£1  Is.),  from  Mr.  Ft.  Rowland, 
Resident  Engineer,  Electricity  Works,  Chester  Road, 

Swansea. — June  25th.  Corporation.  Main  generating 
station  and  sub-station.  Extra  h.t.  and  l.t.  switchgear.  See 
"  Official  Notices"  June  5th. 

Walthamstow. — June    12th.      U.D.C.     e.h.t.    cable 

and  stoneware  conduits.    See  "Official  Notices"  June  ")th 

Warrington. — July  3rd.  Electric  equipment,  &c,  for 
transporter  bridge  over  the  River  Mersey,  for  Jos.  Crcsfield  &  Sons, 
Ltd.  Drawings,  tec.  (£2  2s.)  from  Mr.  W.  H.  Hunter,  M.I.C  B.,  12, 
Spring  Gardens,  Manchester. 


CLOSED. 
Australia. — Department  of  Home  Affairs  : — 

E.L.  installation  at  Postal  Stores,  £344.— Hayes  &  Eggers,  Ltd. 

Sydney  Tramways  Department. — Pour  d.c.  motor-generators,  Spec.  No.  44f>. 

—Shaw  Wireless,  Litd.— Awtralinn  Mining  Standard. 
P.M.G.'s  Department. — 4,000  Vedopri  link  insulators,  £305,— Laing,  Wharton, 

Ltd.— Tenders. 

Sydney. — The  Electricity  Committee  has  recommended  the  City 
Council  to  accept  the  following  tenders  : — 
Bare  copper  cable,  £5,317. — Standard  Cable  Manufacturing  Co. 
Battery  for  Phillip  Street  sub-Btation,  493,918.— Tudor  Accumulator  Co.. 

Ltd. 
Machinery  for  charging  same,  £10,581.— W.  Quthridge,  Ltd. 
Switchgear,  £7,415.— Australian  O.E.  Co. 

Submarine  oables,  £2,1)39;  underground  cables,  £3,408.— Noyes  Bros. 
Underground  cables,  £11,178.— 8iemens  Bros.  Dynamo  Works.  Ltd. 

The  British  Insulated  and  Helsby  Cables,  Ltd  ,  has  contracted 
to  supply  the  Victorian  Railway  Commissioners  with  insulated 
lead-covered  and  armoured  feeder  cables  in  connection  with  the 
electrificition  of  the  suburban  railways,  the  tender  price  being 
£259.121.  The  total  amount  of  the  electrification  contracts  let  by 
the  Commissioners  is  now  £2,270,298. —  Tend 


Aberdeen. — The  Electricity  Committee  recommends  the 
acceptance  of  tenders  for  coal  supplies  from  the  following  — 
Aberdeen  Coal  Co.,  Messrs.  George  Elsmie  8c  Sons,  James  Gordon, 
Charles  Christie  jc  Co.,  and  the  Carden  Coal  Co. 

Bacup, — The  T.C.  has  accepted  the  tender  of 
W.  T.  Glover  &  Co.,  Ltd.,  for  supplying  and  laying  cables  in  Nc*- 
church  Road. 

Batley. — The  Electricity  Committee  has  arranged  with 
the  British  Westinghouse  Co.,  Ltd.,  for  the  snpply  and  erection  ot 
:i  switohboard  and  gear  required  at  the  works. 

Bedford. — The  Borough  Education  Committee  lias 
appointed  Mr.  R.  H.  Crawley  to  carry  out  electrical  work  for  the 
six  months  ended  December  31st  next. 

Belgium. — As  the  result  of  the  recent  call  for  tenders, 
the  Sociuto  d'Electricitc  de  Seraing  has  secured  the  concession  for 
the  electric  lighting  of  the  little  town  of  Rocour  (Province  of 
Lii'^e). 

Seven  concerns — six  German  and  one  Belgian — submitted  tenders 
last  week  to  the  Belgian  Post  and  Telegraph  authorities  for  the 
supply  and  laying  of  a  quantity  of  telephone  cables  and  cable 
heads  in  the  Brussels  district.  The  lowest  offer  was  that  of  the 
Sacn'to  A.E.G.-Union  Electrique,  of  Brussels,  which  quoted  £20,875. 

Bradford. — The  Electricity  Committee  has  accepted  the 
following  offers  : — 

Mr.  K.  Gillam  to  purchase  three  steam  dynamos  now  at  the  Valley  Road 

Electricity  Works,  for  £603. 
Messrs.  J.   Biakeborough   &   Sons  to  supply  five  valves  required  at  the 

Valley  Road  Eleotricity  Works,  for  £147. 
I  Messrs.  Whipp  &  Bourne  to  6upply  two  switchboards  (distribution  panels) 

required  in  connection  with  the  new  induced-draught  fan  motors  at 

the  Valley  Road  WorkB,  for  £109. 
Clay  Cross  Co.,  Ltd.,  for  the  supply  of  about  24  tons  of  main  circulating 

water  piping  required  at  the  Valley  Road  Works,  for  £237. 
Messrs.  8.  Parsons  &  Co.  to  supply  six  piled  steel  piers,  Ac,  for  Valley 

Road  Works,  for  £180. 

Dartford.  —  The  U.D.C.  has  accepted  the  tender  of 
Messrs.  C.  Ieler  &  Co.,  Ltd.,  for  fixing  a  20-in.  diameter  artesian 
bored  tube  well  for  the  E.L.  works,  at  £411. 

Harwell. — The  Peel-Conner  Telephone  Works  has 
secured  a  contract  for  telephone  exchange  equipment. 

Berby. — The  following  tenders  have  been  accepted  : — 

Motor  alternator,  £1,594.— General  Eleotrio  Co.,  Ltd. 
Telephone  exchange  equipment.— Western  Electrio  Co.,  Ltd. 

Folkestone. — The  T.C.  has  accepted  the  tender  of  the 
Electric  Street  Lighting  Apparatus  Co.,  for  six  standards  for 
electric  lamps  for  the  East  Cliff,  at  £3  16s.  each. 

Hull. — At  the  meeting  of  the  City  Council  on  June  4th, 
Mr.  Exley  moved  that  tenders  should  be  asked  for  from  selected 
firms  to  supply  the  electrical  fittings  in  the  new  Guildhall.  This 
was  seconded  by  Mr.  Evans.  It  had  been  recommended  by  the 
Property  Committee  that  the  contract  entered  into  with  Mr.  Wm. 
Smith,  1,  Balcombe  Street,  London,  on  the  advice  of  Mr.  Cooper, 
the  architect,  be  confirmed,  and  Sir  Alfred  Gelder,  M.P.,  said  that 
Mr.  Cooper  was  a  very  capable  and  artistic  man,  on  whose  advice 
the  Council  might  rely.  Alderman  Crook  said  that  it  was  a  rule 
that  work  over  £50  should  be  tendered  f  jr,  and  the  amount 
involved  in  this  case  was  £1,084.  Mr.  Exley 's  amendment  was 
defeated,  and  then  Mr.  Easton  moved  a  further  amendment  that 
tenders  be  advertised  for  acceptance  of  the  specifications  of  the 
architect.     This  was  carried. 

The  City  Council  has  accepted  the  following  tenders  : — 

Brush  Electrical  Engineering  Co..  Ltd.— Twenty  car  bodies,  at  £181  each. 
M.  &  G.  Truck  Engineering  Co.,  Ltd.  Twenty  trucks,  at  £49  17s.  lid.  eaoh. 
Siemens  Bros.  Dynamo  Works,  Ltd.— Twenty  pairs  of  motors  for  ordinary 

series  parallel,  at  £181  per  pah'. 

Twenty  pairs  of  controllers  (latest  type),  at  £48  per  pair. 

Liverpool. — The  Liverpool  Overhead  Railway  Co.  has 
placed  an  order  with  Messrs.  E.  Bennis  &  Co.,  Ltd.,  for  two  liennis 
stokers  and  self-cleaning  compressed-air  furnaces  for  an  8  ft. 
diameter  Lancashire  boiler. 

London. — An  order  from  the  U.P.O.  (South),  Knight- 
rider  Street  (per  the  Howden  Boiler  Co.).  for  three  Bennis  chain 
grates,  each  11  ft.  6  in.  long  by  3  ft.  wide,  has  been  received  by 
Messrs.  E.  Bennis  &  Co.,  Ltd. 

Messrs.  Napier, Kimber,  Ltd.,  Bayswater, have  received  thecontract 
for  electric  bellhanging  for  H.M.  Office  of  Works. 

Messrs.  Dick,  Kerr  &  Co.,  Ltd.,  have  received  the  contrast  for 
electric  motor  wagons,  for  the  G.P.O.  experimental  railway, 
Woolwich. 

Luton.— The  B.  of  G.  has  accepted  the  tender  of  Messrs. 
Edmundson's  for  fixing  telephonic  instruments  on  the  workhouse 
premises. 

Malvern.— The  U.D.C.  has  accepted  the  following 
tenders  in  connection  with  extensions  at  the  electricity  works  :  — 

Engine.— Me  sirs.  Belliss  <x  Morcom. 

Alternator,  exciter,  Ac.— British  Westinghouse  Co.,  Ltd. 

Manchester.— The  tender  of  the  Premier  Accumulator 
Co.  has  been  accepted  for  a  storage  battery  at  the  head  post  office. 
>e\v  Zealand.— The    Christchurch    City    Council    bM 

1  the  tender  of  the  British  Electric  Transformer  Co.  for 
transformer?,  at  £3,635,  and  of  Messrs.  Turnbull  &  Jones  for  insu- 
lators, £360,  and  rubber  mat*  ri. 
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Northampton. — The  tender  <»f  the  Brash  Electrical 
Engineering  Oo.,  Ltd.,  in  reoommended  foi  acceptance,  at  £177,  for 
the    erection    (if    :i    girder    platform    to    carry    the    new    turbo- 

itor. 

Plymouth. — The  Corporation  Electricity  Committee  hai 

acoepted  the  tender  of  OotJ  Bros  for  9,000  toni  of  eoal,  at  16s.  7Jd. 
por  ton.  The  previous  contract  was  18s.  10jd-,  with  a  recent 
extension  at  Ids.  9d. 

Rochdale — The  tender'of  Messrs.  John  Nicholl  &  Sou 

for  a  liftway  for  an  electric  book  lift  in  the  borough  treasurer's 
department  has  been  accepted.  Eleven  tenders  for  the  supply  of 
an  electric  book  lift  have  been  referred  to  a  sub-Oommittee. 

Sal  ford. — The  tenders  of  Messrs.  L.  E.  Wilson  &  Co. 
have  been  accepted  by  the  Finance  Committee,  at  £70  10s.,  for  the 
supply  and  erection  of  intercommunication  telephones  in  the 
Police  Department  in  the  Town  Hall,  and  at  £24  for  maintenance, 
repairs  and  renewals  for  a  period  of  ten  years.  The  Electricity 
Committee  has  accepted  the  tender  of  William  Gornall.  at  £2.513, 
for  the  erection  of  a  transformer  sub-station  and  machine  founda- 
tions in  Robert  Hall  Street. 

Sevenoaks, — The  contract  for  the  lighting  of  the  Parish 
Church  "  St.  Nicholas  "  has  been  secured  by  Messrs.  S.  Young  and 
Son,  of  Sevenoaks. 

Sheffield. — The  following  tenders  are  recommended  to 
the  City  Council  for  acceptance  : — 

Riistou,  Prootor  &  Co.,  Ltd.  (with  the  General  Eleotrio  Co.,  Ltd.,  as  sub- 
contractors).— Eleetrjc  generating  plant,  driven  by  suotion  gas  pro- 
ducers and  gas  engine?. 

Brown,  Bayley's  Steel  Works,  Ltd.— 500  steel  tramcar  tires,  21s.  each. 

Abbott  &  Bannister,  Ltd.— Erection  of  transformer  sub  station,  £051. 

Tunbridge  Wells. — The  T.C.  has  accepted  the  tender 

of  the  British  Thomson-Houston  Co.,  Ltd.,  for  a  300-kw.  steam 
alternator  and  condensing  plant,  at  £3,181. 

Warrinjl'ton. — The    Electricity   and    Tramways    Com- 
mittee recommends  the  acceptance  of  the  following  tenders  : — 
Johnson  &  Phillips,  Ltd.— Transformers. 

trio  Construction  Co.,  Ltd.— D.c.  motors. 
British  Thomson-Houston  Co.,  Ltd. — A.c  motors. 
Hwan.Ratcliffe  &  Co.,  Ltd.— Boiler  sitting,  £117. 
Johnson  &  Phillip3,  Ltd.— Cables,  £696. 
Walter  Scott,  Ltd.— 100  tons  stuei  tramway  rails,  £7 10s.  per  ton, 

York. — The  Tramway  Committee  has  accepted  the  tender 
of  the  Brush  Electrical  Engineering  Co.,  Ltd ,  for  supplying  eight 
of  the  tramway  cars  with  coupling  bars  at  each  end,  and  for  the 
provision  of  attachments  for  coupling  the  light  and  bell  signals  for 
communicating  between  the  motor-car  and  trailer,  and  making  the 
necessary  alterations  to  the  cars,  at  £27  10s.  per  car. 

The  Electricity  Committee  has  accepted  the  tender  of  the  General 
Cable  Manufacturing  Co.,  London,  for  high  and  low-tension  cables 
required  by  the  Electricity  Department,  at  the  sum  of  £6,358  plus 
£50  for  two  ducts  instead  of  one.  The  tender  was  the  lowest 
received. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  OfDoer— tiuni.-OoL.  H.  M,  Leat, 
The  following  orders  have  been  issued : — 

Friday,  June  12th.— "  D  "  Company.  Infantry  drill,  7  to  8.30  p.m.  Tech- 
nical instruction,  8  15  to  10  p.m.  Miniature  range  instruction,  8.15  to 
10  p.m. 

Saturday,  June  13th. — All  Companies.  Annual  course  of  musketry  at 
Purfleet  ride  ranges.  Headquarters  will  be  opened  for  regimental 
business  from  10  a.m.  till  12  noon. 

Monday,  June  15th.— "A"  Company.  Infantry  drill,  7  to  8  p.m.  Tech- 
nical instruction,  8.15  to  10  p.m. 

Tuesday,  June  16th.— "B"  Company.  Infantry  drill,  7  to  8  p.m.  Technical 
instruction,  8.16  to  10  p.m. 

Wednesday,  June  17th.—  All  Companies.  Rating  examinations,  7  to9.30 p.m. 

Thursday,  June  18th.—"  C  "  Company,  Infantry  drill,  7  to  8.30  p.m.  Tech- 
nical instruction,  8  45  to  10  p.m. 

Friday,  June  19th.— "D"  Company.  Infantry  drill,  7.30  to  8  30  p  m. 
Technical  instruction,  8.45  to  10  p.m. 

Saturday,  June  20th.— All  Companies.  Annual  course  of  musketry  at 
Purfleet  rifle  ranges.  Headquarters  will  be  opened  for  regimental 
business  from  10  a.m.  till  12  noon. 

(Signed)         F.  R.  Holt- White,  Capt.  R.E.,  Adjutant, 

For  Officer  commanding  L.E.E, 


FORTHCOMING    EVENTS. 


Physical  Society  of  London.— Friday,  June  12th.  At  8  p.m.  At  Imperial 
College  of  Science,  South  Kensington,  8.W.  Papers  on  "A  Magneto- 
graph  for  Measuring  Variations  in  the  Horizontal  Intensity  of  the  Earth's 
Magnetic  Field,"  by  Mr.  F.  E. Smith  ;  "The  Atomio  Weight  of  Copper  by 
Eleotrolysis,"  by  Mr.  A.  G.  f-brimpton  ;  "An  Improvement  in  the 
Einthoven  String  Galvanometer,"  by  Mr.  W.  H.  Apthorpe. 

North  of  England  Institute  of  Mining  and  Mechanical  Engineers.— 
Saturday,  June  13tn.  At  2  p.m.  At  Wood  Memorial  Hall,  Newoastle-on- 
Tyne.    General  meeting. 

Municipal  Electrical  Association.— Jnne  15th  to  20th.  At  Birmingham. 
Annual  Convention. 

National  Physical  Laboratory.— Friday,  June  19th.  At  3  30  p.m.  Annual 
inspection. 

Physical  Society  of  London  (Fellows  only). —Saturday,  June  20th.  (Morning.) 
Visit  Cambridge  Scientific  Instrument  Co.'s  Works.  (Afternoon.)  Visit 
to  Cavendish  Laboratory. 

Salford  Technical  and  Engineering  Association.— Saturday,  June  20th. 
Visit,  Broadheath. 


NOTES. 


The  Institution  and   the   Industry. — The  fcllon 

letter  reached  us  too  late  for  our  "Correspondence"  columns  : — 

"  Whilst  deploring  the  d  Of   the  Indu»trial  Committee, 

and  entirely  agreeing  with  you  that  our  Institution  bat  a  wider 
destiny  than  that  of  'a  Technical  Debating  Society,'  I  feel  that  it 
is  unjust  to  lay  the  entire  blame  on  the  shoulders  of  the  Council 
so  long  as  the  members  at  large  take  so  little  apparent  interest  in 
the  matter.  Apart  from  the  Council  and  the  representative 
the  Pre^s,  I  doubt  if  there  were  in  all  10  members  present  at  the 
recent  annual  meeting,  and  seeing  that  this  question  figured  so 
prominently  in  the  report,  the  Council  might  well  assume  from 
this  that  the  majority  of  the  members  were  in  agreement  with 
them. 

"That  such  an  assumption  would  actually  be  correct  I  very 
much  doubt,  but,  at  the  eame  time,  the  laiuez-faire  attitude 
against  which  you  inveigh  is  not  to  be  found  at  the  Council  table 
alone.  There  has  been  a  great  deal  of  grumbling,  but  almost  the 
only  serious  attempt  to  find  a  solution  for  an  admitted  difficulty  i« 
contained  in  the  article  by  Mr.  Wordingham.  published  in  yonr 
issue  of  May  22nd. 

"  Mr.  Mordey,  I  think,  fairly  expressed  the  views  of  the 
opponents  of  commercialism  when  he  said  at  the  annual  meeting 
that  he  '  thought  that  the  influence,  dignity  and  usefulness  of  the 
Institution  would  be  best  maintained  and  increased  by  following 
the  example  that  they  had  always  ha;J  before  them  of  giving  their 
attention  to  the  scientific  and  engineering  foundations  of  the 
electrical  engineering  industry  rather  than  by  attempting  in  any 
way  to  make  it  a  trade  association.'  While  I  do  not  think  that 
anyone  would  suggest  adopting  the  latter  course,  the  '  example  ' 
which  Mr.  Mordey  has  before  him  is  presumably  that  of  the 
Institution  of  Civil  Engineers.  But  that  Institution  occupies  an 
absolutely  unique  position.  It  is  to  me  almost  as  difficult  to 
imagine  a  second  Institution  of  Civil  Engineers  as  a  second  Royal 
Society  ;  in  fact,  in  their  different  spheres  the  two  would  seem  to 
be  the  embodiment  of  much  the  same  idea,  and  I  should  be  the 
first  to  deplore  any  tendency  to  commercialism  in  either. 

"  When  we  turn,  however,  to  the  relationship  of  our  own  Insti- 
tution to  the  industry  (I  notice  that  Mr.  Mordey  speaks  of  the 
1  profession  '),  the  case  for  allotting  a  place  to  commerce  as  well  as 
to  engineering  strikes  me  as  an  extremely  strong  one. 

"  Even  taking  the  opposite  view,  however,  it  will,  in  my  opinion, 
be  found  increasinglydifficult  to  maintain  the  interest  in  technical 
debates  which  has  been  possible  in  the  past.  In  the  early  days  a 
good  paper  on  any  electrical  engineering  subject  was  of  interest  to 
probably  80  per  cent,  of  the  members  ;  now,  thanks  to  specialisa  • 
tion,  a  similar  paper  is  of  vital  interest  to,  perhaps,  10  per  cent., 
and  of  some  interest  to  another  10  per  cent.,  while  the  remaining 
80  per  cent,  do  not  give  it  a  thought. 

"  On  the  other  hand,  there  is  one  subject  which  (such  is  human 
nature)  is  of  interest  not  to  80  per  cent.,  but  to  99"99  per  cent,  of 
the  membership  ;  and  that  is  how  to  make  money  out  of  electricity, 
or,  more  euphemistically,  how  to  '  strengthen  and  encourage  the 
electrical  industry.' 

"  Mr.  Wordingham,  I  think,  is  really  in  agreement  with  this 
point  of  view,  but  seems  somewhat  loath  to  strike  out  a  new  line 
to  meet  the  altered  conditions.  His  suggestion  is  that  each  '  pro- 
perly constituted  Association  '  (such  as  the  B.E.A.M.A.)  should  be 
represented  on  the  Council  of  the  Institution.  This  might,  or 
might  not,  be  a  satisfactory  method  of  constituting  the  Council 
(there  are  grave  objections  to  it),  but  so  long  as  the  Institution,  as 
a  whole,  is  to  be  debarred  from  taking  any  part  in  commercial 
matters,  does  it  actually  carry  us  much  further  ,' 

'Another  course  which  suggests  itself  is  that  the  Institution 
might  have  a  commercial  section  as  well  as  an  engineering  section,  - 
possibly  each  with  its  own  committee  responsible  to  one  Council. 
However,  the  schemes,  good,  bad  and  indifferent,  which  can  be 
suggested  are  innumerable,  and  cannot  be  discussed  at  all  adequately 
in  a  letter. 

"  If  it  were  once  clearly  demonstrated  that  the  members,  or,  at  any 
rate,  a  majority  of  them,  were  dissatisfied  with  the  present  state  of 
affairs,  I  feel  quite  sure  that  the  Council  would  willingly  appoint 
a  committee  to  investigate  and  report  upon  the  whole  subject.  The 
future  of  the  Institution  rests,  it  seems  to  me,  with  the  members 
themselves  quite  as  much  as  with  the  Council. 

''Kenelm  Edgcumbe. 
"  London,  June  9th,  1914." 

The    ktnematoffraph    Exhibition. — We    learn  that 

circular  letters  have  been  issued  in  connection  with  this  exhibition, 
from  which  an  impression  might  be  gained  that  we  were  exhibit- 
ing thereat.  As  this  has  led  electrical  manufacturers  to  ask  us 
whether  a  stand  there  would  be  a  good  business  proposition,  we 
wish  to  state  that  we  are  not  exhibiting,  nor  have  we  authorised 
the  name  of  the  Electrical  Review  to  be  used  in  connection 
with  the  undertaking.  While  we,  of  course,  wish  the  exhibition 
every  possible  success,  we  desire  it  to  be  understood  that  onr 
interest  in  the  matter  is  limited  to  a  promi«e  to,  as  on  the  occasion 
of  the  last  kinematograph  exhibition,  deal  editorially  and  on  their 
merits,  with  whatever  electrical  features  may  form  part  of  the 
display. 

Strike. — The  men  in  the  electrical  department  of  the 
Glengarnock  Iron  and  Steel  Works,  Kilbirnie,  came  out  on  strike 
demanding  an  increase  of  id.  per  hour.  The  strikers  are  supported 
by  the  Electrical  Workers'  Union. 
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Engineering  Societies  in  Manchester, — A  brochure 

recently  issued  given  particulars  of  the  steps  that  have  been  taken 
towards  the  foundation  of  a  joint  establishment  in  Manchester  as 
a  communal  home  for  the  members  of  the  various  engineering  and 
technological  societies  in  the  district.  The  first  representative 
conference  was  held  on  May  1st  in  the  rooms  of  the  Man- 
cheater  Geological  and  Mining  Society,  when  12  such  bodies  were 
represented,  and  Sir  Thomas  H.  Holland  was  elected  chairman. 
In  the  course  of  a  speech  on  the  origin  and  objects  of  the  con- 
ference, the  chairman  remarked  that  in  London  it  had  been 
possible  to  establish  metropolitan  institutions  in  which  the  special 
requirements  of  mechanical,  electrical,  mining,  sanitary  and 
marine  engineering  had  completely  overshadowed  the  interests 
that  were  common  to  all  varieties  of  engineers.  Although  "  civil 
engineering "  once  covered  everything  that  was  not  military.it 
was  gradually  becoming  narrowed  in  meaning  with  the  shrinking 
of  the  residue,  from  which  there  was  taken  intermittently  one 
special  extract  after  another. 

Every  engineer  would  admit  that  it  was  mainly  through  the 
Institution  of  Civil  Engineers  that  a  definite,  high  aud  universally 
recognised  professional  standard,  both  in  competence  and  etiquette, 
had  been  successfully  established.  But  excessive  zeal  in  ortho- 
doxy, like  unnecessary  ballast  in  a  ship,  might  result  in  the 
sacrifice  of  speed  for  safety,  and  had  the  "  Civile  "  been  less  rigid 
in  some  respects,  they  might  have  retained  as  colonial  dependents 
those  specialists  who  had  now  formed  distinct  institutions  in 
separate  homes. 

The  burden  of  divided  interests  so  brought  about  was  more 
especially  felt  by  provincial  members,  many  of  whom  had  now  to 
be  members  of  two  or  more  of  the  London  special  institutions,  as 
well  as  of  the  Civil  Engineers,  without  being  able  easily  to  obtain 
the  advantages  of  attending  meetings  or  of  consulting  the  libraries. 
Provincial  members  thus  paid  for  little  more  than  the  hall-mark  of 
membership. 

If  by  local  co-operation  they  gave  the  younger  engineer  what 
the  London  institutions  now  failed  to  provide  for  their  provincial 
members,  the  whole  profession  would  benefit,  and  with  it  the 
central  institutions  would  grow  in  wealth  and  power.  They  did 
not  want  amalgamation,  but  co-operation,  and  primarily  for  mere 
economy  in  the  necessary  "general  charges  "  of  rent  and  manage- 
ment. At  the  same  time,  community  of  lodgings  would  naturally 
grow  into  a  recognition  of  community  of  interests,  increasing  mutual 
respect  with  personal  knowledge,  and  thereby  increasing  business 
connections. 

The  most  direct  advantage,  and  one  which  could  be  obtained  in 
no  other  way,  was  the  formation  of  an  efficient  reference  library. 
No  public  library  and  no  university  library  could  possibly  take  the 
place  of  that  formed  by  the  process  of  exohange  between 
societies.  The  advantages  in  this  respect  to  be  gained  by  co- 
operation completely  outweighed  all  other  considerations,  and 
were  to  him  the  chief  public  value  of  the  present  enterprise. 

Some  of  the  more  imaginative  supporters  of  the  movement  contem- 
plated ai  grand  engineering  building,  but  any  scheme  of  the  kind, 
even  if  financially  possible  and  free  from  risk,  would  take  years  to 
accomplish. 

Resolutions  were  passed,  appointing  a  provisional  organising 
committee  to  draw  up  proposals  for  the  consideration  of  the 
societies  represented  at  the  meeting,  and  naming  as  convener  Mr. 
W.  T.  Anderson,  27.  Queen's  Avenue,  Old  Trafford,  Manchester. 

Recent  Electricity  Costs. — Some  of  the  earliest  of 

the  annual  accounts  of  municipal  electrical  undertakings  which 
have  reached  us  this  year  contain  ample  evidence  of  the  downward 
trend  of  "costs  of  production"  under  modern  conditions,  with 
plant  which  cannot  be  regarded  as  large  nowadays.  Thus,  the 
Coventry  returns  for  1913-14  show,  on  an  output  of  16i  million 
units  sold,  with  a  20  4  per  cent,  load  factor,  works  and  distribution 
charges  amounting  to  '289J.  per  unit,  and  total  works  costs  of 
'346d.  per  unit  Bold  (or  just  over  "3d.  per  unit  generated).  Interest 
and  sinking  fund  charges  add  "307d.  per  unit  to  this  figure  (i.e., 
total  '653d.  per  unit).  Both  turbines  and  engines  are  in  use,  and 
the  coal  per  unit  sold  was  a  trifle  over  3  lb.  Coal  cost  lis.  a  ton, 
and  a  certain  amount  of  power  was  derived  from  a  refuse 
destructor,  which  is  not  usually  a  help  to  low  costs.  The  maximum 
load  was  9,240  kw. 

Turning  to  the  Stepney  electricity  accounts,  generating  costs  are 
to  some  extent  obscured  by  the  supplementary  units  purchased 
under  agreement  from  Poplar.  In  this  case  17,469,572  units  were 
generated,  presumably  the  greater  proportion  at  the  Council's  new 
riverside  turbine  station  ;  in  addition,  2,065,000  units  were  pur- 
chased. The  report  gives  the  cost  per  unit  generated,  inclusive  of 
bulk  supply,  as  : — Works  and  administrative  costs,  '461d.  per  unit ; 
interest,  sinking  fond,  Ax.,  *361d. ;  total,  '822d.  per  unit.  The  total 
cost  per  unit  sold  was  just  over  Id.  The  maximum  generated  load 
was,  roughly,  7.000  kw.,  and  in  this  case  also  a  destructor  plant 
rendered  minor  assistance. 

The  Leeds  electricity  accounts  show  an  output  sold  of  over 
31  million  units,  and  working  expenses  amounting  to  '42d.  per 
unit,  which,  added  to  interest  and  sinking  fund  charges,  give  a 
total  of  '95d.  per  unit  sold.  These  figures  were  no  doubt 
adversely  affected  by  the  municipal  strike  which  took  plaoe  during 
the  year.  The  maximum'  load  on  the  plant  was  13,880  kw.,  and 
both  engine  and  turbine  plant  are  installed. 

The  Accrington  accounts,  also  to  hand,  are  interesting,  because 
the  bulk  of  the  output  sold,  which  totalled  5,856,000  units,  is 
generated  by  gas  engine  units  working  in  conjunction  with  a  by- 
product recovery  plant ;  steam  plant  is  also  used,  and  destructors 
axe  credited  with  '023d.  per  unit  for  heat  supplied.  The  maximum 
•upply  demanded  was   2,876  kw.    The  returns  show   generating 


costs  amounting  to  "542d.  per  unit,  distribution  costs,  management, 
\  '•..  bringing  this  up  to  '737d.  per  unit ;  capital  charges  amounted 
to  370d.  per  unit,  a  total  of  l'107d.  per  unit  sold,  but  allowing  for 
sale  of  by-products,  this  figure  is  reduced  to  l'03d.  per  unit.  Coal 
cost,  roughly.  13s.  per  ton. 

Petroleum,     Gas    and    Electrical    Accidents    in 

Germany. — According  to  an  official  report  which  has  lately  been 
issued,  169  accidents  occurred  last  year  in  Germany  in  connection 
with  petroleum,  the  majority  being  the  result  of  the  explosion  and 
overturning  of  lamps.  The  accidents  caused  the  deaths  of  57 
persons,  slight  injuries  to  9,  and  serious  injuries  to  51  others.  Gas 
was  responsible  for  no  less  than  413  accidents,  resulting  in  the 
death  of  134  persons,  serious  injury  to  335  people,  and  slight  in- 
juries to  76.  As  regards  electricity:  there  were  251  accidents 
during  the  year,  in  whioh  147  persons,  including  74  employed  at 
central  stations,  were  killed,  71  badly  injured,  and  10  slightly  bo. 
As  regards  the  cause  of  the  electrical  accidents,  the  majority,  126, 
were  due  to  coming  into  contact  with  wires,  38  were  caused  by  short- 
circuits,  14  occurred  during  repairs  to  conductors,  14  by  climbing 
electrical  masts,  6  were  due  to  the  falling  of  overhead  conductors, 
23  were  ascribed  to  imprudence,  while  in  3  cases  the  cause  was 
unknown.  No  less  than  122  of  the  electrical  accidents  occurred 
in  the  open  air,  3  in  houses,  51  in  works,  37  in  central  stations, 
.".  in  public  buildings,  4  in  hotels  aud  restaurants,  8  in  theatres  and 
exhibitions,  1  at  a  railway  station,  and  20  in  mines.  In  addition 
to  the  foregoing  15  persons  committed  suicide  with  petroleum,  464 
with  gas,  and  5  with  electricity. 

Water  Power   in   Norway. — Prof.    Olaf    Heggstad 

recently  lectured  at  the  Technical  College,  Trondhjem,  on  the 
history  of  Norwegian  water-power,  and  its  future.  He  stated  that 
the  rights  of  the  Rjukanf os,  which  by  next  year  will  be  able  to 
produce  more  than  250,000  H.P.,  were  sold  in  1890  for  £55  10s.,  a 
transaction  which  the  vendors  considered  to  be  very  good  business. 
Up  to  the  present  there  have  not  been  any  reliable  figures  as  to  the 
actual  amount  of  power  available  in  Norway,  and  a  Commission 
has  been  appointed  to  inquire  into  the  question.  In  the  meantime 
it  has  been  ascertained  that  there  are,  at  all  events,  six  million 
horse-power  which  can  easily  be  harnessed  ;  but  there  are  also  a 
number  of  rivers  in  the  western  and  northern  parts  of  the  country 
which  have  not  been  taken  into  account,  and  it  should  not  to  far 
out  to  put  the  actual  figures  at  anything  between  eight  and  ten 
million  horse-power,  after  the  regulation  of  the  rivers  has  been 
completed.  At  the  present  time  there  are  700,000  h.p.  harnessed, 
of  which  500,000  h.p.  are  conceded  to  foreigners.  It  is  ea9y  to  see 
of  what  immense  value  the  development  of  such  enormous 
resources  of  power  will  be  to  the  country.  In  a  few  years'  time 
the  amount  will  have  reached  one  million  horse-power,  which  alone 
represents  a  revenue  of  two  million  pounds  a  year.  But  this  is 
only  th«  direct  value,  and  if  the  indirect  value  of  the  energy  as 
employed  for  industrial  purposes  be  taken  into  consideration,  the 
social-eoonomical  value  will,  at  the  loweBt,  be  five  times  as  much  or 
ten  million  pounds  a  year. 

The  Del  Monte  Process  of  Coal   Distillation.— We 

recently  had  the  opportunity  of  inspecting  the  Del  Monte  plant  for 
the  distillation  of  oils  from  coal,  shale,  peat,  sludge,  &c,  which  is 
now  being  operated  on  a  commercial  scale  by  Messrs.  Oil  and 
Carbon  Products,  Ltd. 

The  Del  Monte  retort  is  extraordinarily  compact  as  compared 
with  the  standard  Scottish  shale  oil  plant ;  it  consists  essentially  of 
an  inclined  steel  tube  18  ft.  long  and  14  in.  diameter,  into  the  lower 
end  of  which  fuel  is  fed  through  a  hopper  and  conveyed  up  the 
tube  by  a  revolving  cast-iron  worm,  being  finally  discharged  as 
coke  at  the  upper  end.  The  feed  and  discharge  valves  are  arranged 
for  simultaneous  operation.  The  retort  is  enclosed  in  a  brickwork 
chamber  and  heated  at  the  sides  by  gas  flames  to  a  moderate 
temperature — which  can  be  adjusted  at  various  points — reaching 
about  450°  C.  at  the  point  where  full  distillation  takes  place.  The 
feature  of  the  process  is  the  collection  of  the  distilled  oil  vapour, 
and  this  is  effected  by  forcing  a  current  of  gas  in  at  the  dis- 
charging end  of  the  worm — incidentally  cooling  the  coke — the 
gas  as  it  passes  along  the  retort  carrying  with  it  the  oil  vapours  at 
the  moment  of  formation  into  the  cool  neighbourhood  of  the 
entering  material,  where  they  are  condensed,  the  oil  being  subse- 
quently removed  at  intervals.  The  lighter  fractions,  which  will 
not  liquify  in  this  way,  are  carried  off  in  the  gaB  to  a  scrubber,  and 
recovered  in  the  usual  way,  the  gas  subsequently  being  used  for 
retort  heating,  kc. 

A  single  unit  retort  deals  with  10  tons  of  bituminous  coal,  or 
5  tons  of  hard  cannel  or  shale  a  day,  the  yield  of  oil  (which  on 
treatment  yields  a  high  percentage  of  motor  spirit,  and  all  the 
usual  petroleum  products),  varying  from  25  to  130  gallons  a  ton. 
In  view  of  the  attention  which  is  being  directed  to  the  gasifica- 
tion of  fuel,  and  recovery  of  by-products  in  connection  with  bulk 
electricity  generating  schemes,  the  above  process  may  interest 
electrical  engineers.  The  coke  secured  from  the  Del  Monte  process 
is  quite  suitable  for  gas  production,  and  the  subsequent  ammonia 
recovery  treatment. 

It  is  stated  that  a  ton  of  cannel  coal,  coating  7e.,  used  in  this 
process,  has  given  some  68,000  cb.  ft.  of  gas  (some  of  which  is  used 
for  retort  heating),  68  J  gallons  of  crude  oil,  and  64  i  lb.  of  sulphate 
of  ammonia. 

Conference  in  Germany. — The  Verband  der  Elektro- 

teohnischen  Installationsurmen  in  Deutsohland  (Union  of 
Electrotechnical  Installation  Firms  in  Germany)  commenced  its 
13th  annual  meeting   in  Dortmund,  yesterday, 
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Electricity    and    a    Floating    Oil    Factory.  —  An 

interesting  artiolo  in  an  American  contemporary  (Inttrnational 
Marin*  fc'n(/JJi««rtny)deBoribed  the  hh.  Mill*,  of  Philadelphia,  which 
servos  the  purpose)  of  a  Boating  fertiliser  and  oil  factory.  In  con- 
nection with  the  catching  of  the  fish  and  the  conversion  of  them 
into  valuable  products  electrioity  in  extonfively  used.  The  pnrpoao 
of  the  vessel  is  to  catch  menhaden  Huh,  which  are  met  with  in 
large  sohoolo,  and  in  connection  with  the  main  factory  ship  a 
number  of  email  soouting  vessels  are  used,  which,  on  finding  a 
school,  signal  to  the  main  vessel  by  moans  of  wireless  telegraphy. 
The  fish  look  like  herring,  but  are  not  edible,  the  chiof  product 
being  the  menhaden  oil,  which  is  used  in  tho  tanning  of  leather 
and  in  the  mixing  of  paints.  In  addition  to  this,  the  fish 
scrap  from  which  the  oil  has  been  extracted,  is  sold  as  a 
fertiliser. 

All  the  maohinery  involved  in  the  manufacture  of  tho  fertiliser 
is  driven  by  electricity,  and  a  powerful  arc  lighting  and  search- 
light plant  is  on  board,  so  that  the  work  of  catching  and  treating 
the  fish  goes  on  interruptedly  day  and  night.  The  external 
appearance  of  the  vessel  is  somewhat  peculiar.  There  are 
apparently  a  considerable  number  of  masts  projecting  from  the 
storage  bins,  these  being  really  funnels  through  which  electric 
blowers  force  the  impure  air  from  the  inside  storage  tanks.  The 
vessel  carries  a  complement  of  160  men  divided  into  two  shifts, 
one  for  day  and  the  other  for  night  work,  and  has  to  keep  enough 
supplies  on  board  to  feed  this  crew  for  two  weeks  or  a  month  at  a 
time,  and  also  a  storage  of  10,000  barrels  of  food  fish.  Every  day 
the  vessel  converts  the  menhaden  which  are  caught  into  800 
barrels  of  oil  and  20  tons  of  fertiliser.  When  a  school  of  the  fish 
is  found,  nets  are  slung  over  the  side  of  the  vessel  and  hauled  in 
by  electric  hoists  until  the  bins  are  full.  Screw  conveyors,  driven 
by  motors,  carry  the  fish  into  smaller  receiving  tanks,  and  auto- 
matically feed  them  into  the  steam  cookers,  and  in  a  few  minutes 
the  fish  are  reduced  to  small  particles.  Then  the  cooked  fish  is 
forced  through  a  rotary  press  to  extract  the  oil,  which  is  conveyed 
to  testing  tanks.  After  it  is  here  found  to  be  sweet  and  pure,  it  is 
cooled,  and  is  conducted  into  storage  tanks  of  20,000  barrels' 
capacity.  The  fish  scrap,  or  fertiliser,  from  which  all  the  oil  has 
been  extracted,  is  blown  by  an  electric  fan  and  dried  as  it  is  forced 
by  the  draught  into  other  storage  bins,  where  it  is  bagged  as  it 
arrives.  This  fish  scrap  is  very  inflammable,  and  the  room  in 
which  it  is  stored  is  protected  by  an  electric  thermostat,  and,  in 
case  of  fire,  the  store  is  flooded  at  once. 

In  addition  to  the  menhaden,  a  quantity  of  fish  good  for 
food,  such  as  haddock,  &c,  is  caught.  These  are  sorted  out  and 
placed  in  cold  storage,  an  electrically-driven  ammonia  cooling 
plant  being  used.  When  the  storage  tanks  and  bins  are  full  the 
wireless  plant  is  called  into  use  to  summon  barges  and  tugs  to 
remove  the  cargo  to  the  nearest  shipping  point.  In  this  way  a 
large  amount  of  time  is  saved,  and  the  boat  is  always  operated  at 
its  full  capacity.  This  vessel  is  an  interesting  example  of  the 
various  ways  in  which  electricity  is  utilised  in  the  service  of 
mankind. 

Foreign  Trade  in  May.— The  returns  for  the  month 

of  May  contain  the  following  figures  of  electrical  and  machinery 
imports  and  exports  : — 

Inc.  or  dec. 
Imports.  May.  compared  with  1913. 

Electrical  goods           ...     £126,857  Inc.  £8,134 

Machinery         £737,423  Inc.  £87,061 

Exports. 

Electrical  goods            ...     £386,828  Dec.  £78,244 

Maohinery         £3,380,886        Inc.  £130,910 

For  the  five  months  of  the  year  the  electrical  imports  show  an 
increase  of  £26,710,  and  the  electrical  exports  an  increase  of 
£85,351. 

Electric  Vehicles  at  the   I.M.E.i.  Convention. — 

We  are  informed  that  11  electric  vehicles  will  be  on  view  in  front 
of  the  G.E.C.  Works,  at  Witton,  during  Tuesday  afternoon  next. 
Particulars  of  these  can  be  obtained  at  the  Midland  Institute, 
Birmingham,  on  Tuesday  morning.  The  General  Vehicle  Co.  (New 
York)  will  have  on  view  a  J-ton  parcel  van,  and  a  2-ton  heavy 
van,  the  former  equipped  with  a  flat-plate  lead  battery,  and  worm- 
gear  drive,  and  the  latter  with  an  ironclad  Eside  battery  and  chain 
drive.  The  controllers,  running  switches,  charging  plug  receptacles, 
lamp  switches  and  fuses  are  enclosed  in  metal  boxes,  and  the 
wiring  is  in  condnit. 

Institution  and  Lecture  Notes. — Physical  Society 

of  London. — At  the  meeting  held  on  May  22nd,  "Experiments 
with  an  Incandescent  Lamp  "  were  described  and  exhibited  by  Mr. 
C.  W.  S.  Crawley  and  Dr.  S.  W.  J.  Smith.  The  first  of  these  ex- 
periments was  due  to  Mr.  Addenbrooke,  who,  using  a  100-voltlamp 
'  filled  with  paraffin  oil  (after  removing  the  tip)  as  a  convenient 
high  resistance  in  a  200-volt  circuit,  noticed  that  some  of  the  many 
bubbles  forming  on  the  filament  behaved  in  a  curious  way. 
Instead  of  rising  at  once  to  the  surface  from  the  point  at  which 
they  formed,  they  ran  down  the  legs  of  the  filament,  against 
gravity,  and  then  escaped  at  the  leading-in  wires.  Dr.  Smith,  led 
to  repeat  this  experiment  by  Mr.  Crawley,  discovered  another, 
more  striking,  phenomenon.  Placing  the  100-volt  lamp  in  a  100- 
volt  oircuit  in  series  with  a  variable  resistance,  it  was  found 
possible,  by  momentarily  outting  out  most  of  the  resistance,  to 
obtain  a  single  bubble  upon  the  wire.  Instead  of  escaping  at 
either   terminal,   as  in  Mr.  Addenbrooke's  experiment,  it  travels 


backward*  and  forwards  betweep  Um  two,  '  looping  th<;  loon"  of 

the  filament  in  a  lancinating  way  during  every  j ourncy.  It  wan 
shown,  from  the  experiments,  that  a  rapid  fail  oi  temperature 
from  the  wire  through  the  liquid,  in  the  region  through  which 
the  bubblo  moves,  in  an  sciential  condition  of  the  phenomenon,  and 
also,  from  theoretical  coimideration",  how  this  condition  can  be  used 
to  explain  why  the  bubble  movei  in  the  minncr  deeorifa 

On  Saturday,  June  20th,  the  Sooiety  will  viiit,  the  Cavendish 
Laboratory  and  the  works  of  the  Cambridge  Scientific  Instru- 
ment Co. 

Ikon  ani>  Steel  INSTITUTE. — The  autumn  meeting  of  tho 
Institute  will  be  held  in  Paris  on  Thursday,  Friday  and  Saturday, 
September  17th.  18th  and  liitb.  On  tbe  conclusion  of  the  meeting 
in  Paris  a  visit  will  be  made  to  Nancy.  September  21st  and  2_'nd 
will  be  devoted  to  visits  to  the  principal  iron  mines  and  metallur- 
gical works  of  French  Lorrane. 

Roentgen  Society. — At  the  annual  general  meeting  on  Tuesday 
an  interesting  exhibition  of  apparatus  was  organised,  showing 
recent  progress ;  radiographs  can  now  be  taken  through  the 
thickest  parts  of  the  body  with  an  exposure  of  0  01  second.  The 
electroscope,  which  has  become  so  useful  an  instrument  in  con- 
nection with  X-rays  and  radium,  has  left  the  laboratory  Btage,  and 
new  types  suitable  for  general  purposes  were  exhibited.  Mr.  F.  H. 
Glew  read  a  paper  on  charging  lithium  salts  with  radium 
emanation,  the  effect  of  this  operation  being  that  the  lithium  salts 
then  gave  out  a  radiation  similar  to  X-rays  ;  the  colour  of  the 
salt  was  changed  from  pink  to  blue,  but  as  the  activity  of  the 
radiation  diminished  the  normal  colour  gradually  returned. 

Association  oe  Teachees  in  Technical  Institutions.— At 
the  Conference  which  was  held  at  Liverpool  last  week,  the  burning 
question  of  examinations  was  discussed,  and  the  system  of  external 
examinations  was  roundly  condemned.  Fortunately  a  strong 
movement  is  in  progress  to  free  technical  education  from  this 
incubup,  and  oredit  was  given  to  the  Board  of  Education  for 
taking  the  initiative  in  this  direction. 

Half-Watt  Lamps   of   Low   Candle-Powers.— This 

subject  is  attracting  attention  in  electrical  circles  in  Germany, 
where  contradictory  opinions  appear  to  prevail  in  regard  to  the 
present  possibility  of  manufacturing  such  lamps  of  low  candle- 
powers.  At  the  annual  meeting  of  the  Bergmann  Electricity 
Works  Co.,  on  May  19th,  it  was  mentioned  that  the  glow  lamp 
department  was  developing  favourably,  and  the  company  was 
obtaining  the  same  satisfactory  results  with  the  half -watt  lamp 
as  the  other  companies.  It  was  added  that  there  were  no  half- watt 
lamps  of  less  than  200  C.P.,  and  that  the  experiments  made  to 
produce  them  had  not  yet  been  brought  to  a  conclusion.  It 
waB,  however,  possible  that  the  construction  of  lamps  for  lower 
powers  would  be  achieved  in  the  near  future,  but  in  the  meantime 
announcements  otherwise  made  were  declared  to  be  based  upon  a 
misunderstanding.  This  statement  by  the  Bergmann  Co.  forms  a 
striking  contrast  to  that  which  was  made  earlier  in  May  by  Herr 
Emil  Rathenau,  of  the  A. E.G.,  and  which  was  reproduced  in  this 
journal  on  May  22nd.  As  will  be  seen  on  reference  to  that  issue, 
the  director  is  reported  to  have  asserted  that  the  company  had 
already  succeeded  in  manufacturing  half-watt  lamps  for  powers 
reaching  down  to  as  low  as  25  c.p.  It  is  improbable  that  a  state- 
ment of  this  kind  would  have  been  made  without  some  foundation 
in  fact,  and  the  only  conclusion  to  be  drawn  from  the  contra- 
dictory views  in  question  is  that  the  experiments  conducted  by  the 
A.E.G.  have  been  carried  to  a  more  advanced  stage  than  those 
undertaken  by  the  Bergmann  Co.  The  position  of  affairs  is  all  the 
more  interesting  when  it  is  borne  in  mind  that  both  companies,  as 
well  as  the  Siemens  &  Haleke  Co  ,  or  the  Siemens-Schuckert  Works 
and  the  German  Incandescent  Gas  Light  (Auer)  Co.,  utilise  the 
same  United  States  patents,  the  Bergmann  Co.  working  under  a 
licence. 

Fatalities. — Our  Cape  correspondent  writes  : — "  In 
connection  with  the  recent  death  of  a  native  at  the  Wharf,  East 
London,  apparently  from  electric  shock,  serious  developments  have 
taken  place.  As  the  result  of  an  inquiry,  it  has  transpired  that 
the  natives  were  accustomed  to  wash  their  feet  in  a  pool  near 
where  some  iron  rails  were  lying.  Two  youths  had  on  previous 
occasions  connected  thete  rails  to  the  lighting  supply,  and  several 
natives  had  received  shocks.  On  this  occasion,  however,  the 
ground  near  the  rails  being  wet  after  recent  rains,  the  native 
received  so  severe  a  shock  that  he  died." 

According  to  the  Daily  ]\ew<,  on  the  4th  inst.  a  man  named 
Kirkham,  engaged  at  the  new  London  Colliery,  Kimberley,  Notts., 
"  became  entangled  in  the  cogs  of  the  electric  driver,  and  was  cut 
to  pieces  before  the  motor  could  be  stopped." 

Appointments      Vacant.  —  Applications     are     being 

invited  for  the  Chair  of  Physics  at  Birmingham  University  (£7  "Hi 
per  annum),  rendered  vacant  by  the  death  of  Dr.  J.  H.  Poynting, 
F.R.S.  ;  a  professor  of  chemistry  (£600  per  annum)  is  wanted 
for  the  Heriot-Watt  College,  Edinburgh. 

Chief  lecturer  and  head  of  Eleotrical  Engineering  Department 
of  Royal  Technical  Institute,  Salford  (£225)  ;  assistant  engineer 
(£150),  for  Kilmarnock  Corporation  ;  shift  engineer,  age  25  (£  1  7,">\ 
for  Manchester  Corporation.  Particulars  are  given  in  our  adver- 
tisement pages  to-day. 

Inquiry, — Makers  of  cane  glass  hub-making  machines 
for  electric  lamp  making  are  asked  for. 
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Operating  under  Difficulties  in  Mexico.— The  civil 

war  now  going  on  in  Mexico  has  made  it  necesBary  for  all  large 
industrial  companies  to  adopt  means  to  safeguard  their  property. 
Armed  guards  are  therefore  established  to  resist,  not  the  attacks  of 
the  contending  forces,  but  the  incursions  of  marauding  bandits, 
who  take  advantage  of  the  chaotic  conditions  at  present  existing 
in  Mexico  and  commit  depredations  on  private  property.  The 
electric  lighting  companies,  among  others,  have  found  it  necessary 
to  adopt  defensive  mean',  and  an  insight  into  the  conditions 
existing  is  afforde.l  iu  the  case  of  the  Mexican  Light  and  Power 
Co.,  which  operates  the  largest  hydro-electric  station  in  Mexico  at 
Necaxa,  about  125  miles  from  the  city  of  Mexico.  The  plant  has 
an  effective  head  of  about  1,-K>0  ft.,  and  develops  over  ."i0,000  k\v., 
which  is  transmitted  to  the  city  of  Mexico  at  s$,000  volts. 

Trouble  was  at  first  encountered  at  night,  because  of  miscreants 
within  the  station  who  sympathised  with  the  rebels  tripping  out 
the  exciter  circuit-breakers  and  tampering  with  important  switches. 
Cement  dust  was  sprinkled  on  the  concrete  floor  for  the  purpose  of 
discovering  whether  the  culprits  wore  shoes,  the  sandals  of  the 
peon,  or  were  bare-footed.  Doors  were  also  locked  in  order  to 
protect  certain  apparatus.  By  this  means  a  Mexican  oil  and  rebel 
sympathiser  was  apprehended.  A  powerful  30-in.  projector,  fed 
with  direct  current  from  a  motor-gene.-ator  set,  is  used  at  night  to 
sweep  the  surrounding  country  in  search  of  rebels  and  bandits. 
One  night  the  generator  of  the  motor-generator  set  used  for  the 
searchlamp  was  discovered  wrecked,  and  dirt  was  found  in  the 
bearings.  This  was  done  by  some  sympathiser  in  order  to  hide  the 
movement  of  a  number  of  Zapatistas  six  miles  off.  By  prompt 
work  and  not  very  elaborate  repairing,  the  projector  was  placed  in 
service  again  that  night,  and  an  electrician  was  placed  in  charge 
of  it.  Part  of  the  operating  force  was  also  sent  out  on  guard  duty" 
in  anticipation  of  an  attack,  which  fortunately  did  not  take  place. 
Everyone  in  the  power  house  is  armed  with  a  Mauser  rifle  furnished 
by  the  company. 

Not  long  after  the  above  incident  a  man  was  shot,  and  it  was 
determined  to  ruo  a  line  down  to  the  likeliest  place  of  trouble  and 
light  up  the  trail  by  means  of  four  HO-watt  tungsten  lamps,  con- 
trolled by  a  switch  at  the  sentry  box  overlooking  the  trail.  An 
enamelled  wash-pan  was  placed  behind  the  lamps  to  serve  as  a 
reflector  and  keep  in  darkness  the  background  where  the  armed 
operators  were  stationed.  Another  of  these  home-made  bull's-eye 
lanterns  was  placed  on  a  different  trail,  and  when  seven  or  eight 
weeks  later  there  was  a  little  fuss  in  the  locality  these  lanterns 
became  very  useful.  Two  prisoners  were  taken  alive,  and  a  third 
was  shot.  Station  operators  were  able  to  track  him  by  blood 
marks  to  where  he  left  the  trail  in  the  dark  and  evidently  plunged 
headlong  to  his  death  in  the  canyon  below,  for  two  days  later 
buzzards  flocked  to  the  spot. 

Of  course,  it  is  necessary  to  protect  the  power  station,  although 
it  is  situated  in  a  rather  inaccessible  canyon,  since  the  city  of 
Mexico  depends  upon  it  for  transmitted  energy  for  public  and 
private  lighting  and  for  railway  purposes.  From  five  to  85 
soldiers  are  quartered  at  the  station  at  various  times.  Some  of 
these  are  good  men,  some  scoundrels,  and  others  absolutely  worth- 
less. There  are  also  a  Hotchkisa  rapid-fire  field  gun  and  three  Colt 
machine  guns  available  at  the  station  in  case  of  attack.  Strange 
as  it  may  seem,  the  transmission  lines  are  not  tampered  with  very 
much.  The  rebels  at  first  climbed  the  steels  towers  and  cut  the 
lines  with  machetes,  but  inasmuch  as  this  resulted  in  a  88,000- 
volt  arc  and  a  dead  rebel,  and  was  not  very  helpful  to  the  cause, 
these  pranks  were  short-lived.  The  rebels  then  began  shooting  at 
insulators.  One  night  all  four  lines  were  shot  down  almost  simul- 
taneously, as  well  as  the  telephone  lines  strung  on  the  transmission 
towers.  However,  there  was  a  telephone  line  on  wooden  poles 
some  distance  from  the  transmission  line  but  parallel  to  it  which 
was  fortunately  overlooked,  and  over  this  communication  was  had 
with  Mexico  City.  This  trouble  occurred  during  a  New  Year's 
celebration  and  left  the  theatres,  streets  and  dance  halls  in  dark- 
ness, also  tying  up  the  railways  until  a  small  steam  plant  in 
Mexico  City  could  be  started.  No  rioting  occurred  in  the  city,  and 
the  President  himself  telephoned  to  the  plant  at  Necaxa  to  ascer- 
tain whether  or  not  it  had  been  taken  by  rebels.  Next  morning 
soldiers  were  started  from  the  plant  and  also  from  Mexico  City, 
travelling  toward  each  other.  This  was  the  only  time  on  which 
all  four  lines  went  down  at  once,  and  the  lines  since  then  have 
been  constantly  patrolled,  so  that  trouble  from  this  source  has  been 
almost  entirely  eliminated. 

Needless  to  state,  because  of  the  presence  of  rebels  or  bandits  in 
the  vicinity  the  station  operators  do  not  stray  far  from  the  station. 
Two  men  were  out  on  an  inspection  trip  recently  on  a  hand-car 
on  the  little  narrow-gauge  railroad,  25  miles  long,  by  which  the 
station  is  reached,  and  on  the  way  back  were  met  at  a  turn  in  the 
road  by  six  bandits.  One  had  a  rifle,  but  the  others  were  armed 
only  with  machetes.  The  car  was  going  down  grade,  and  although 
ordered  to  stop  the  two  men,  both  armed,  continued  on.  One  or 
two  shots  were  fired,  and  a  peon  said  later  that  one  of  the  bandits 
had  been  killed.  Bandits,  when  captured  by  the  Government 
troops,  are  in  moat  cases  executed  by  a  firing  squad  of  five  men  in 
charge  of  an  officer.  The  usual  and  official  custom  is  to  have  all 
five  soldiers  shoot  with  ball  cartridges,  then  the  officer  stabs  the 
victim  with  a  sabre  or  shoots  him  with  a  revolver  to  make  certain 
of  his  death. 

There  are  no  wagon  roads  in  the  vicinity  of  the  generating 
station,  so  that  no  wheel  vehicles  are  to  be  found  anywhere  about 
the  plant.  The  site  is  almost  impregnable.  All  transportation 
except  that  by  the  private  narrow-gauge  road  owned  by  the  com- 
pany i-s  by  human  beings  or  animals.  Indians  carry  enormous 
loads  on  their  backs,  supported  by  a  band  passing  over  the  fore- 
heafl,  and  Mexicans  are  expert  in  loading  pack  mules.—  /.'/., 


An    American    Searchlight    Wagon.— The    Couple 

Gear  Freight  Wheel  Co.,  of  Grand  Rapids.  Mich.,  U.S.A.,  has 
recently  completed  a  special  petrol-electric  motor-wagon  to  the 
order  of  the  U.S.  Naval  authorities  for  use  in  connection  with  the 
haulage  and  operation  of  powerful  electric  searchlights.  The 
engine,  instead  of  being  located  at  the  front  of  the  chassis,  as 
usual,  is  fixed  under  a  bonnet  behind  the  driver's  seat  ;  it  is  of  the 
four-cylinder  type — the  bore  and  stroke  being  5j  in.  x  (i  in.— and 
is  coupled  direct  to  a  13-kw.  dynamo.     For  driving  purposes,  each 
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of  the  four  road  wheels  is  provided  with  an  electric  motor  built  up 
with  the  wheel  itself.  Each  of  the  hubs  is  also  provided  with  a 
capstan  head,  so  that  the  vehicle  can,  by  means  of  a  cable,  pull 
itself  out  of  any  difficult  places  in  the  road  over  which  it  may  be 
travelling.  At  the  rear  of  the  wagon  are  two  reels  on  which  are 
wound  lengths  of  flexible  cable  used  to  conduct  the  current  from 
the  wagon  to  the  searchlights,  or  other  electric  appliances  which 
may  be  in  use  at  a  distance.  A  two-wheeled  trailer  used  for  the 
transportation  of  the  searchlight  apparatus  is  towed  at  the  rear  of 
the  wagon,  which  is  capable  of  attaining  a  speed  of  15  miles 
per  hour. 

The  Electrified  Defences   of  Matamoras,   Mexico. 

— During  one  of  the  attacks  made  by  the  Mexican  Constitutionalists 
upon  the  Federal  forces  in  the  city  of  Matamoras,  Mexico  (which 
is  just  opposite  Brownsville,  Tex.),  the  defending  Federal  troops 
entrenched  themselves  behind  a  barricade  of  barbed  wire,  and  then, 
as  an  afterthought,  their  commander  hit  upon  the  pleasant  scheme 
of  connecting  this  barbed  wire  to  the  lines  of  the  Matamoras 
electric  plant,  so  that  a  deadly  shock  would  be  given  persons 
making  contact  wit"h  it.  During  a  fierce  assault  on  the  Federal 
works  six  or  seven  Constitutionalist  soldiers  were  electrocuted  by 
the  wire  before  the  deadly  nature  of  the  barricade  became  known. 
Withdrawing  his  infantry  for  the  time  being,  the  rebel  general 
then  directed  his  field  guns  upon  the  electric  plant,  with  the  result 
of  quickly  shutting  it  down.  Returning  to  the  assault,  the  now 
innocuous  barbed-wire  entanglement  proved  only  a  slight  obstacle 
to  the  final  capture  of  the  city  by  the  Constitutionalist  forces. — 
Eleotrieal  World. 

International    Congress. — The    sixth    International 

Congress  of  Mining,  Metallurgy,  Engineering  and  Economic 
Geology  will  be  held  in  London  on  July  12th  to  17th,  1915. 
Ordinary  members  pay  a  fee  of  £1,  which  entitles  them  to  attend 
the  meetings  and  receive  the  proceedings  of  one  of  14  sections. 
Particulars  can  be  obtained  from  the  Secretary,  International 
Congress,  28,  Victoria  Street,  S.W. 

Educational    Notes.— City  and  Guilds  Technical 

College,  Leonard  Street,  Finsbury,  E.C.— Entrance  examination 
on  September  22nd.  Particulars  are  given  in  our  advertisement 
pages. 

Municipal  School  of  Technology.  Manchester. — Matricula- 
tion and  entrance  examinations  will  be  held  in  July  and  September. 
The  1 !)  14-15  session  will  open  on  October  (ith  ;  particulars  will  be 
found  in  our  advertisement  pages. 


OUR  PERSONAL    COLUMN. 

The  Editor*  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
aho  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  mownuntt, 


Central  Station  Officials.— Subject  to  the  usual 
sanction,  the  salary  of  Mr.  T.  Hall,  engineer  of  the  Burton-on- 
Trent  electricity  undertaking,  is  to  be  increased  from 
£350  per  annum,  and  by  a  further  £50  in  1915.  The  C 
recommended  to  make  the  following  increases  in  the  salaries  of 
the  undermentioned  charge  engineers: — Mit.  Melbourne,  from 
£lfi0  to  £200  per  annum  (this  figure  to  be  the  maximum),  by 
increases  of  £20  now  and  two  further  increases  of  £10  per  annum  ; 
Mr.  Mellob,  from   £2  8s.  to  a  maximum  of  £2   10s.  per  week  j 
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Mk.  Knight,  from  £"  to  a  maximum  of  £2  10a.  pel  work,  In 
three  advances;  Mr.  Wakbkibld,   from    6  l    18b.  to   £2   IOh.  per 

nwk,  hi  lour  :ul\  ;'i 

MEH8R8,  'I'.  EOLLINS  iiml  (!.  BOWKBBBY,  assistant  to  mains  super- 
intendent, and  junior  shift  engineer,  respectively,  at  the  Watford 
tleotrlolty  works,  have  resigned  their  app 

The  Wimbledon  10  L  Committee  reoommnndi  an  increase  of 
Hillary  to  M  it.  \\  ,1.  Oswald,  one  of  the  engineer)  in -r Marge  at  the 
works,  from  £156  to  £182  por  annum. 

Bexhill-on-Sea  T.C.  by  eight  votes  to  nix  has  declined  to  allow 
Mil.  A.  C.  TlCEHTJRST,  the  ele  '.brioal  engineer,  to  act  as  consulting 
engineer  to  the  B  ittlo  B.  of  0.  who  recently  had  the  EL. 
installed  at  the  WorkhouHe,  at  a  fee  of  £li  6s.  pur  annum. 

The  Darwen  Oorpiratim  has  increased  the  salary  of  Mit.  Pioitcv 
TAYLOR,  assistant  electrical  engineer,  from  £91  to  £101  per 
annum. 

Mk.  Frank  11.  Wiiysall,  resident  engineer  in  the  Manchester 
Corporation  electricity  department,  has  been  appointed  bsrough 
electrical  engineer  to  the  Greenock  Corporation  in  succession  to 
MR.  James  A.  Robertson,  now  at  Salford.  Mr.  Whyaall  was 
formerly  in  the  service  of  the  Sheffield  municipality,  and  has  been 
resident  engineer  at  Manchester  for  12  years.  The  eight  candidates 
on  the  short  leet  were  interviewed  by  the  Council  on  Friday, 
with  the  above  result.  Mr.  .1.  Allan,  of  West  Ham,  was  in  the 
short  leet. 

The  marriage  took  place  at  Winchmore  Hill  Congregational 
Church,  London,  N  ,  on  Saturday,  of  Mr.  SYDNEY  JAMBS  Vinok, 
distriot  sale3  engineer  at  Enfield  for  the  electricity  supply  company, 
and  formerly  of  the  electricity  staffs  at  Ipswich  and  Marylebone, 
and  Miss  Dorothy  Gertrude  Potter,  second  daughter  of  Mr.  Charles 
W.  Potter,  of  Ipswich. 

The  Birnstaple  B  L.  Committee  recommends  the  T.C.  to  increase 
the  salary  of  Mr.  J.  W.  Hadfiei.d,  engineer,  of  the  Munioipal 
Electric  Light  Works. 

The  Crewe  T.C.  has  increased  the  salary  of  the  engineer  at  the 
electricity  works  (Mr.  T.  Keeni.yside),  from  £150  to  £165  per 
annum. 

Tramway  Officials. — The  Hull  T.C,  on  June  4bb, 
adopted  a  recommendation  by  the  Tramways  Committee  to  increase 
the  salary  of  the  traffic  manager,  Mr.  M'Combe,  from  £500  to 
£600,  £50  this  year,  and  £25  in  each  of  the  following  two  years. 

Mr.  J.  W.  Thorpe,  works  foreman  of  the  Halifax  tramways, 
has  been  appointed  works  superintendent  of  the  Oldham  Corpora- 
tion tramways,  at  a  salary  of  £156  per  annum. 

General. — We  understand  that  Mr.  A.   Macfablanb, 

who  was  for  the  last  five  years  responsible  for  the  fittings  depart- 
ment of  Siemens  Bros.  Dynamo  Works,  Ltd.,  Dalston,  has  resigned 
his  position. 

Mr.  George  Ledger,  of  Blackheath,  who  is  approaching  the 
age  of  79,  has  just  ompletei  his  fiftieth  year  of  service  wish  the 
Telegraph  Construction  and  Maintenance  Co.,  Ltd.,  at  Enderby's 
Wharf,  East  Greenwich. 

Mr.  John  Kvvart  Treason,  B.Sc,  electrical  engineer  for  the 
Li  .Junta  ConsolidatedGold  Mining  Co.,  Telluride,  Colorado,  U.S.A., 
was  married  on  June  3rd,  at  the  Wesley  Church,  Lancaster,  to 
Miss  Ada  Till.  A  characteristic  telegram  was  received  from  the 
mine: — "Best  wishes  for  the  man  from  Cjlorado  who  went  to 
Collar  Ada  !  " 

Mr.  W.  B.  Duckworth,  a  young  electrician  on  the  ill-fated 
Empress  of  Ireland,  who  is  reported  amongst  the  saved,  hails  from 
Morecambj.  He  is  only  27  years  of  age,  and  was  formerly  on  the 
Liixitunia. 

Mr.  J.  P.  C.  Snell  wasonMinJay  last  elected  a  member  of  the 
Riyal  Institution. 

The  salary  of  Mr.  Holme,  the  telephone  manager  at  Hull,  has 
been  increased  from  £325  to  £500  a  year,  as  with  the  purchase  of 
the  National  Telephone  Co.'s  plant  in  the  Hull  area,  the  business 
has  increased  fourfold. 

The  Cambridge  Philosophical  Society  has  elected  Madame 
Curie,  Prof.  H.  A.  Lorentz,  Prof.  M.  Planch  and  Prof.  P. 
Zeeman  honorary  members  of  the  Society. 

According  to  a  notice  in  the  Times,  Mr.  Alfred  William 
Befttell  was  married  on  5th  Inst,  at  Christ  Church,  Streatham, 
to  Miss  Ida  Augusta  Locke. 

The  Council  of  the  Royal  Society  of  Art*,  with  the  approval  of 
the  President,  H.R.H.  the  Duke  of  Connaught,  have  awarded  the 
Albert  Medal  for  the  current  year  to  Chevalier  Guglielmo 
Marconi,  D.Sc,  LL.D.,  "  for  his  services  in  the  development  and 
practical  application  of  wireless  telegraphy."  The  Medal  was 
instituted  in  1862  as  a  memorial  of  the  Prince  Consort,  and  is 
awarded  annually  for  distinguished  merit  in  promoting  arts, 
manufactures  or  commerce. 

Obituary. — Mr.  W.  Scott. — A  Scottish  correspondent 

writes  with  reference  to  the  recent  loss  of  the  Empress  of  Ireland  : 
— "  Despite  news  earlier  in  the  week  announcing  the  safety  of 
Mr.  Walter  Scott,  electrical  engineer,  Montrose,  an  official  state- 
ment from  the  Canadian  Pacific  Railway  Co.  to  his  relatives  has 
brought  the  information  that  he  was  among  the  lost.  Deceased, 
who  had  decided  to  make  a  surprise  visit  to  his  mother,  was 
26  j ears  of  age.  He  served  his  apprenticeship  as  an  electrical 
engineer  with  Mr.  J.  L.  Warden  and  the  Xorth  of  Scotland  Electric 
Light  and  Power  Co.,  Ltd..  Montrose,  and  was  subsequently  in  the 
Fairfieli  Shipbuilding  Yard,  Glasgow." 

Mr.  Percy  Fairman. — Mr.  P.  Fairman,  electrical  engineer, 
engaged  at  Quex  Park,  Birchington,  was  drowned  whilst  bathing 
in  the  sea  at  Hythe  on  Whit  Sunday. 


ihiut   JoHi        Wi  !        The  death    I     annonrw  i    bom    Bad 

N'auhoim,   at    the   age    of    66    yean,  of    Hirr  JollMl!!  WriM      The 

deoea  edwaethe  founder  In    I   JO  of   tin  reike 

Johenn  tVelaa,  of  Landihnt,  Bararia,  which  wtit  among  the  first 
in  Germany  to  take  up  the  manufacture  of  dynamos  and  arc 
lamps  in  that  i  mntry. 

The  Late  A.  Bnuoi    '  At.  an  extraordinary  meeting 

of  the  Council  of  the  British  Electrical  and  Allied  Kanofaoto 
Association,  held  at  86,  Kingsway   on  Monday   last,   the   following 
resolution  was  passed,  after  which   the  meeting  adjourned  till  the 
25th  inst.  :—'•  Resolved  that  tin-  Council  of  thli  Ajaooiatkm,  in 
meeting  assembled  this  sth  day  of  June,  191  1, deplore  the  untimely 
death  of  their  late  Chairman,  A    Bruce  Anderson,  who  perished  at 
the  sinking  of  the  Bmpres   oj   Ireland  in  the  St.  Lawn  nee  River 
on  the  29th  of  May,  and  desire  to  place  on  record  not  only  th- 
of  the  chief  executive  officer  of  the   Association,   through   whr.se 
efforts  mainly  it  has  reached  its  present  position,  but  also  tin 
of  a  personal  friend  ;  and  that  a  copy  of  this  resolution  be  sent  to 
Mrs.  Anderson,  with  an  expression  of  their  deepest  sympathy  for 
her  in  her  sad  bereavement." 


NEW    COMPANIES    REGISTERED. 


Brough  Electric  Lighting  Co.,  Ltd.  (136,099).-This  com- 
pany was  registered  on  May  2Hth,  with  a  oapital  of  £1,500  in  £1  shares,  to 
oarry  on  at  Brough,  Westmorland,  the  business  of  an  electric  lighting  com- 
pany. The  subscribers  (with  one  share  each) are  :— W.  Coates,  Brough.  West- 
morland, draper;  P.  F.  Yare,  Brough,  Westmorland,  tailor  ;  I.  Bainbridge, 
Brow,  Westmorland,  physician  and  surgeon;  C.  E.  Kilvington,  Brough,  West- 
morland, gentleman;  T.  Taylor,  Brough,  Westmorland,  tailor;  G.  Small, 
Brough,  Westmorland,  saddler  ;  T.  Bell,  Brough,  Westmorland,  grocer. 
Minimum  cash  subscription,  £1,200.  The  first  directors  are  W.  Coates,  F.  P. 
Tare,  I.  Bainbridge,  C.  E.  Kilvington,  J.  Reynoldson,  G.  W.  Bailey  and  J.  B. 
Walton  ;  qualification,  10  shares.  Registered  office,  Helbeck  Mill,  Brough, 
Westmorland. 

G.M.  Wireless   Patents   Syndicate,    Ltd.   (136,010).— This 

company  was  registered  on  May  26th,  with  a  capital  of  £3,C00  in  £1  shares,  to 
acquire  and  turn  to  acoount  any  invention  relating  to  wireless  telephony  or 
telegraphy,  or  the  transmitting,  recording  and  reproduction  of  telephone  and 
telegraph  messages,  &o,  The  subscribers  (with  one  share  eac-h)  are  :— H.  G. 
Matthews,  Morton  Hotel,  Russell  Square,  W.,  inventor;  Lieut. -Col.  J.  B. 
Butler,  The  Grove,  Stoke  Bishop,  Bristol.  Private  company.  The  number  of 
directors  is  not  to  be  Iobs  than  two  or  more  than  six  ;  the  subscribers  are  to 
appoint  the  first;  qualification,  20  shares.  Registered  office,  2,  Coleman 
Street,  B.C. 

A.  B.  Vibro  and  Domestic  Electrics,  Ltd.  (136,149).— Thia 

oompany  was  registered  on  May  30th,  with  a  capital  of  £6,000  in  5,910  7  per 
cent,  cumulative  participating  preference  shares  of  £1  each  and  2,400  founders 
shares  of  6d.  each,  to  carry  on  the  business  of  manufacturers  of,  and  dealers  in, 
electrical  and  other  vibrators  and  all  kinds  of  switches,  rheostats,  resistances 
and  instruments  anoillary  thereto,  to  undertake  the  establishment  of  institutes 
for  the  treatment  of  persons,  to  oarry  on  the  business  of  chemists  and 
druggists,  &c,  and  to  adopt  an  agreement  with  W.  R.  Ansell.  The  subscribers 
(with  one  share  each)  are:— P.  Manton-Myatt,  21,  Dorville  Road,  Ravenscourt 
Park,  W.,  musician;  H.  R.  Holmes,  32,  Southcrott  Road,  Tooting,  8.W., 
Bhipping  olerk  ;  J.  A.  Ellis,  27,  Broad  Street,  Ratclifte,  E.,  shipping  olerk  ;  T. 
Brain,  11,  8ourne  Place,  Duke's  Avenue,  Chiswick,  W. ;  L.  M.  Shephe-.d,  i  ir 
Cottage,  Bounds  Green,  N.,  shipping  olerk:  W.  R.  Ansell.  3,  Chapel  Court, 
Borough  High  Street,  8.E.,  merchant;  A.  Quaife,  18,  Millard  Road,  Stoke 
Newington,  N,  secretary.  Minimum  cash  subscription,  seven  shares.  The 
number  of  directors  is  not  to  be  less  than  three  or  more  than  five.  W.  R. 
Ansell  is  one  of  the  first.  Registered  office,  58,  High  Street,  New  Oxford 
8treet,  W. 

British  Willard  Battery  Co.,  Ltd.  (136.098).— This  com- 
pany wbb  registered  on  May  28th,  with  a  capital  of  £10,000  in  £1  shares 
(3,000  "A"  and  7,000  "  B  "),  to  oarry  on  the  business  of  sellers,  manufacturers, 
assemblers,  fitters,  adjusters  and  repairers  of  electric  accumulators  and  stor- 
age batteries,  and  articles  conneoted  with,  or  relating  to,  electric  cables, 
connections,  jars,  electrolyte,  fittings  and  accessories,  and  to  adopt  an  agree- 
ment with  the  Willard  Battery  Co.,  of  Cleveland.  U.S.A.  The  subscribers 
(with  one  share  each)  are  :- j.  F.  Rowlate,  39,  Bedford  Row,  W.C.,  solicitor; 
T.  A.  Kirkham,  38,  Bedford  Row,  W.C..  solioitor.  Private  company  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  five ;  the  sub- 
scribers are  to  appoint  the  first;  qualification,  one  share;  remuneration 
(exoept  managing  director),  £600  per  annum,  Registered  office,  37,  Bedford 
Row,  W.C. 

Hammersmith  Welding,  Engineering  and  Electrical  Co  , 

Ltd.  (136,136).- This  company  was  registered  on  May  29th,  with  a  capital  of 
£260  in  £1  shares,  to  take  over  the  business  of  T.  H.  R.  Heard  and  R.  C. 
Heard,  trading  as  the  Hammersmith  Weldiog  Co.,  and  to  carry  on  the 
business  of  welders  of  metals,  mechanical,  electrical,  and  general  engineers, 
founders,  smiths,  brsziers,  machinists,  plumbers,  electricians,  workers  in 
electricity,  &c.  The  subscribers  (with  one  share  each)  are  :— A.  H.  Hunter, 
78,  Elsha'm  Road,  Kensington,  W.,  engineer  ;  T.  H.  R.  Heard,  3,  8tation  Road, 
Shepherds  Bush,  W.,  engineer.  Private  oompany.  The  number  of  directors 
is  to  be  two;  the  first  are  A.  H.  Hunter  and  T.  H.  R.Heard  (both  permanent); 
qualification,  £50.    Solicitor,  L.  Boyes,  2,  Pancras  Lane,  F..C. 

Molybdenum  and  Tungsten  Traders,  Ltd.  (136,143).— This 

company  was  registered  on  May  29th,  with  a  capital  of  £1,000  in  £1  shares,  to 
carry  on  the  business  of  refiners,  smelters,  Bssayers,  metallurgists,  and  con- 
tractors, dealers  in  molybdenum,  tungsten  and  other  mines,  &c.,  and  to  adopt 
an  agreement  with  C.  Vautin.  The  subscribers  (with  one  share  each)  are— 
P.  B.  Smyth,  The  Clock  House,  Wanstead,  accountant  ;  A.  E.  Tester,  142, 
Shaftesbury  Avenue.  Norbury,  8. W.,  clerk.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  more  than  five  ;  the  subscribers  are 
to  appoint  the  first;  qualiflcati m  (except  flrstdirectors),  £100;  remuneration 
as  fixed  by  the  company.  Registered  office,  638,  Salisbury  House,  London 
Wa'l,  E.C. 

Stolz  Electrophone  Co.  (10U),  Ltd.  (136.274).— This  com- 
pany was  registered  on  June  Cth,  with  a  capital  of  £5,000  in  4,995  ordinary 
shires  of  £1  each,  and  100  founders' shares  of  Is.  each,  to  carry  on  the  bii'iuess 
of  manufacturers  of  and  dealers  in  electrophones,  devices  nnd  instruments  to 
improve  hearing  and  aiding  the  deaf  to  hear,  aural  instruments,  .w.,  and  to 
adopt  an  agreement  with  the  Stolz  Kleotrophone  Co.  (1913),  Ltd.,  in  liquida- 
tion. The  subscribers  (with  one  share  eioh)  are  :— F.  M  Billsou,  17,  Morley 
Road,  Lewisham,  8.E.,  olerk;  G.J.  Humphreys,  26,  Roding  Road,  CUpton 
Park,  N.E.,  clerk.  Private  company.  The  number  of  directors  is  not  to  be 
less  than  two  or  more  than  five;  the  first  are  8.  M.  Hynun,  A.  Hyman  and 
J.  Goldstein  ;  qualification,  100  ordinary  shares.  Registered  office,  S.  5;. 
Martin's  Plaoe,  Trafalgar  Square,  W.C. 
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OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Itugby  Lamp  Co.,  Ltd. — A  memorandum  of  satisfaction  in 
full  on  March  5th.  19U.  of  mortgage,  dated  November  30th,  1908,  securing 
certain  sums  up  to  i'1,500,  has  been  11 

Spagrnolettf,  Ltd.  —  Mortgage  deb.  dated  April  28th,  1914,  to 
seoure  £3,000,  charged  on  the  company's  undertaking  and  property,  present 
and  futnr*.  including  uncalled  capital.  Holders:  Park  Koyal  Engineering 
Works,  Ltd.,  34-36,  Oresham  Street,  K  C. 

City  of  Oxford  Electric  Tramways,  Ltd.— Mortgage  dated 

May  11th,  as  collateral  security  Jo  £46,000  debs.,  secured  by  trust  deed  dated 
February  20th,  1914,  charged  on  certain  land  and  premises  in  Leopold  Street 
and  Green  8treet,  Oxford.  Holders:  Union  Commercial  Investment  Co., 
Ltd.,  Dashwood  House,  9,  New  Broad  Street,  E.C. 

Lamplough  &   Son,   Ltd. — Mortgage,  created  by  the  Receiver 

and  dated  May  14th,  1914,  to  secure  £1,600,  oharged  on  the  company's  under- 
taking  and  property,  present  and  future,  including  uncalled  capital.  Holder  : 
L.  K.  Rose,  Bummerlield,  Oedar  Road,  Sutton,  Surrey. 

Apparatus    and   Accessories,    Ltd.— Particulars   of    £1.000 

debentures,  created  April  21th,  1914,  filed  pursuant  to  Seo.  93  (3)  of  the  Com- 
panies' (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Pro- 
perty charged  :  The  company's  undertaking  and  property,  present  and  future, 
included  uncalled  capital.    No  trustees. 

W.  S.  Layeock.  Ltd.  (68,203)  —  Capital.  £150.000  in  £1  shares 
(50,000  pref).  Return  dated  February  24th  (filed  April  11th),  1914.  All  shares 
taken  up.  £50,007  paid  on  7  ord.  and  50,000  pref.  £99,993  credited  as  paid 
on  99,993  ord.       Mortgages  and  charges  :   £25,000. 

Imperial  Light,  Ltd. — A  memorandum  of  satisfaction  to  the 

extent  of  £2,400  on  Mav  4th,  1914,  of  debs,  oreated  by  resolution  of  November 
7th,  1910,  securing  £5.000,  has  been  filed. 

I.T.E.  Electric  Co.  (1907),  Ltd.  (95,222).— Capital,    £1,000 

in  £1  shares  return  dated  March  20th  (filed  Maroh  2nd,  1914);  107  shares 
taken  up  ;  £107  paid.    Mortgages  and  charges:  £2,400. 

Lancashire  Dynamo  and  Motor  Co.,  Ltd.— Capital,  £150.000 

in  £1  shares  (50,000  pref.);  return  dated  April  2lst,  1914  (filed  May  25;h,  1914) ; 
48,260  pref.  and  97,700  ord.  shares  taken  up  ;  £145,950  paid.  Mortgages  and 
charges:  £75,000. 

Riishmore  Lamps,  Ltd.— Debenture  dated  May  27th,  1914,  to 

secure  £2,000,  charged  on  the  company's  undertaking  and  property,  present 
and  future,  inclurlfng  uncalled  capital.  Holders  :  T.  Estall,  D.  J.  H.  Cunnick 
and  F.  Eley,  15,  Bish-ipsgate,  E.G. 

Auto-electric  Transmission,  Ltd.— A  memorandum  of  satis- 
faction in  full  on  May  6th,  of  debenture  dated  March  13th,  1914,  securing  £250, 
has  been  filed. 

Rainsgate    and    District    Electric    Supply    Co.,    Ltd.— 

Particulars  of  £20,000  debenture  stock  created  February  10th,  1913,  and 
seoured  by  trust  deed  dated  May  15th,  1914,  filed  pursuant  to  8ec.  96  3)  of  the 
Companies' (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued. 
Property  charged  :  The  company's  undertaking  and  property,  present  and 
future,  inoluding  uncalled  capital.    No  trustees. 

Underground  Electric  Railways  Co.  of  London,  Ltd. — 

Trust  deed  dated  May  20th,  1914,  to  secure  £700,000  4{  per  cent.  Three  Year 
Secured  Notes,  charged  on  £463,000  4  per  cent.  deb.  stock  in  London  Electric 
Railway  and  £112,000  4  per  cent,  perpetual  6tock  in  City  and  South  London 
Railway  Co.  Holders  :  Union  of  London  and  Smiths  Bank,  Ltd.,  2,  Princes 
Street,  E.C. 

Percy  6.  Green  &  Co.,  Ltd. — Particulars  are  of  £1,500  debs., 
created  May  36th,  1914,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies' 
(Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Property 
charged :  The  company's  undertaking  and  property,  present  and  future, 
including  uncalled  capital.    No  trustees. 

Turn  in  mi  Tramways,  Light  and   Power  Co.,  Ltd.— Trust 

deed, dated  May  20th,  1914,  to  secure  £400,000  5  per  oent.  deb.  stock,  charged 
on  7,800  ord.  shares  of  §100  gold  each,  fully  paid  in  the  Campania  Hidro-Eleotrioa 
de  Tucuman,  all  the  issued  shares  of  $100  m/n  each  fully  paid  in  Campania 
Klectrioa  del  Norte  &  Co.'s  other  assets.  Trustees :  City  date  Deposit  and 
Agency  Co.,  Ltd.,  13  and  15,  Throgmorten  Avenue,  E.C,  and  M.  W.  Mattinson, 
K.C.,  1,  Garden  Court,  Temple,  E.C. 


CITY    NOTES. 


German  Atlantic  Telegraph  Co. 

The  report  for  1913  of  the  Deutsch-Atlantische  Telegraphen 
Gesellschaft,  of  Cologne,  states  that  the  traffic  on  the  Atlantic 
cables  again  experienced  an  increase,  although  the  growth  in  the 
number  of  words  was  attributed  to  the  traffic  at  reduced  rates, 
whereas  a  slight  decrease  took  place  in  the  fully-paid  messages. 
The  business  on  the  Vigo  cable  also  developed  satisfactorily.  The 
money  transmission  department  was  constantly  expanding,  and  in 
addition  to  Luxemberg  and  Switzerland,  Holland  had  now  joined 
the  service,  and  the  connection  of  other  countries  was  held  in 
prospect.  During  the  year  a  deep-sea  interruption  occurred  in 
HTo,  2  Atlantic  cable,  the  removal  of  which  was  much  delayed  by 
unfavourable  weather.  On  the  other  hand,  No.  1  Atlantic  cable 
and  the  Vigo  cable  were  not  subject  to  any  interruption  in  the 
year.  The  introduction  of  the  Heurtley  high-speed  telegraph 
ftystem  was  completed,  the  results  having  already  been  satisfactory, 
and  they  would  probably  be  still  better  with  further  experience. 

Alluding  to  wireless  telegraphy,  the  report  remarks  that  the 
principal  activity  of  the  system  still  consisted  in  the  transmission 
of  telegrams  between  ships  and  the  coast  and  between  vessels 
themselves,  and  that  it  had  frequently  become  a  feeder  for  cable 
messages.  As  the  Governments  of  almost  all  cable-owning  nations 
had  established  farther  submarine  cables  in  the  past  year,  and 
the  cable  companies  in  open  competition  had  also  laid  large  sec- 
tions of  new  cables  recently,  it  followed  that  wireless  telegraphy 
was  not  destined  to  supersede  cables  in  the  transmission  of 
telegrams. 

The  gross  receipts  from  cable  traffic  and  interest  on  investments 
amounted  to  £206,000  in  1913.  as  contrasted  with  £288,000  in  the 
preceding  vear.  After  meeting  general  expenses  and  taxes,  &c  . 
the  mm  of    I  besn  planed  to  tho  cable  redemption  fund, 


as  in  1912,  and  £7,100  to  the  account  of  depreciation,  as 
against  £7,300  in  the  previous  year.  Including  the  balance 
forward,  the  net  profits  total  £173,000,  as  compared  with  £Ki6,000, 
and  a  dividend  of  7  J  per  cent,  has  been  declared  on  the  ordinary 
share  capital  of  £1,200,000,  being  the  same  rate  as  in  each  of  the 
three  preceding  years. 

Aluminium  Corporation,  Ltd. 

Tin;  directors  report  for  the  12  months  ending  December  31st, 
1913,  states  that  there  is  an  increase  in  the  gross  profit,  but  an 
abnormally  low  rainfall  during  the  year  1913  prevented  a  further 
increa-e  being  shown.  Thecarbon  works  have  now  been  completed 
at  Djlgarrog,  and  are  giving  very  satisfactory  results.  A  contract 
has  been  placed  for  the  construction  of  a  dam  and  tunnel  to  bring 
the  Dulyn  Water  into  the  Eigiau  Lake.  The  maintenance  of  the 
machinery  and  plant  in  a  high  state  of  efficiency  out  of  revenue 
has  been  continued,  and  no  provision  for  depreciation  has  been 
included  in  the  accounts.  The  value  of  the  freehold  land, 
water  pr>wer,  ks.,  appears  at  the  same  figure  as  last  year,  plus  the 
additions  during  the  year,  and  in  view  of  the  removal  of  the 
carbon  factory  from  Wallsend,  the  directors  have  pleasure  in 
stating  that  the  figure  they  stand  at  in  the  books  has  been  more 
than  justified  by  an  independent  valuation.  £1,295  preliminary 
expenses  have  been  written  off.  After  considerable  negotiation 
arrangements  have  been  made  to  define  the  exact  value  of  the 
present  participating  shares  by  giving  them  the  same  rights  and 
privileges  as  40  00o  preference  shares,  and  an  extraordinary  general 
meeting  has  been  convened,  and  will  be  held  immediately  after  the 
close  of  the  annual  meeting  on  June  17th,  for  the  purpose  of 
passing  the  necessary  formal  resolution  should  the  proposal  be 
approved. 

Peel-Conner  Telephone  Works,  Ltd. — The  directors 

report  that  for  the  year  ended  March  iilst,  1914,  the  profit 
and  loss  account  shows  a  net  profit  of  £27,104.  Out  of  this 
there  has  been  placed  to  reserve  for  depreciation  £5,000,  and  to 
general  reserve  £4,1)00.  leaving  £18,101  plus  £3,555  brought 
forward.  The  balance  available  for  dividend  is  £21,659.  Interim 
dividends  were  paid  on  November  1st,  1913,  as  follows: — On  the 
preference  shares,  £2,500  :  on  the  ordinary  shares,  £4,000.  The 
directors  recommend  that  dividends  be  now  paid  as  follows: — 
Preference  shares  (balance)  £2,500,  Is.  per  share  on  ordinary 
shares  C  1,000,  and  Is.  per  share  on  ordinary  shares  (bonus)  £4,000, 
leaving  to  be  carried  forward  £4659.  The  factory  has  been  more 
fully  employed  during  the  past  year,  although  not  to  its  maximum 
capacity.  This  has  resulted  in  an  increased  profit  which  enables  the 
directord  to  recommend  the  payment  of  a  bonus  of  Is.  per 
share  on  the  ordinary  shares  in  addition  to  the  usual  dividend  of 
2s.  per  share. 

New  British   Ever- Ready   Co.,   Ltd.— According  to 

the  Financial  Times,  the  directors  recommend  a  dividend  of  1 J  per 
cent,  on  the  preference  shares,  making  8£  per  cent,  per  annum  for 
the  15  months  to  March  31st,  1914,  and  81  per  cent,  on  the 
ordinary  shares  for  the  same  period,  placing  £2,500  to  general 
reserve,  writing  £3,686  off  preliminary  expenses,  &o.,  £1.330  for 
depreciation  and  carrying  forward  £859. 

The  Bachelet  Levitated  Railway. — At  a  meeting  of 

the  directors,  on  Wednesday,  it  was  decided  not  to  proceed  to 
allotment,  and  instructions  were  given  to  return  the  amounts 
received  from  applicants.  The  reason  given  for  this  decision  is 
"  the  extremely  disappointing  result  of  the  recent  public  issue.'' 
The  publicity  given  in  the  columns  of  the  daily  Tress  to  our 
criticisms  of  the  project  presumably  contributed  to  this  result, 
which,  in  the  public  interest,  cannot  be  regarded  as  unsatisfactory. 

Electric  and  General  Investment  Co.,  Ltd.— The 

directors  announce  further  dividend  for  year  to  M»y  31st,  making 
on  the  ordinary  shares  10  per  cent. ;  on  deferred  shares  a  dividend 
of  6d.  per  share  is  to  be  paid. 

Constantinople    Telephone    Co. — At    the    annual 

general  meeting  held  at  the  offices  in  Constantinople  on  June  4th, 
Mr.  George  Franklin  presiding,  the  directors'  report  (see  Elec. 
Rev.,  p.  832)  was  unanimously  adopted. 

Globe  Telegraph  and  Trust  Co  ,  Ltd.— The  directors 

have  declared  a  final  dividend  of  Us.  per  share  on  the  ordinary 
shares,  making  6  per  cent,  for  the  year,  carrying  forward  £25,700. 

Manila  Electric  Railroad  and  Lighting;  Cor- 
poration.— The  directors  announce  a  quarterly  dividend  of  1  j  per 
cent,  for  the  quarter  ending  June  30th  on  the  common  capital 
stock. 

Brazilian  Traction,  Light  and   Power  Co.,  Ltd.— 

The  director  announce  a  dividend  of  lj  percent,  for  the  quarter 
ended  June  30th  on  the  6  psr  cent,  cumulative  preference  shares. 

International    Light  and    Power   Co.,    Ltd.— The 

directors  announce  a  final  dividend  of  14  per  cent,  on  the  pre- 
ference shares  for  the  quarter  ending  June  30th. 

Provincial  Tramways  Co.,  Ltd.— An  interim  divi- 
dend of  8d.  per  share,  lean  tax,  upon  the  ordinary  shares  ii 
announced. 

Western     Telegraph     Co,,     Ltd.— Third     quarterly 

interim  dividend.  3h.  per  share,  free  of  income-tax,  for  the  year 
ending  June  30th,  1914  (being  at  the  rate  of  6  per  cent,  per 
annum 
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THE  INCORPORATED   MUNICIPAL  ELECTRICAL  ASSOCIATION. 


THE      BIRMINGHAM     CONVENTION. 


On  Monday  evening  next  the  nineteenth  Annual  Convention  of  the  I.M.E.A.  will  be  opened  by  an  informal  reception 
and  smoking  concert  to  be  held,  by  the  invitation  of  the  Birmingham  Entertainment*  Committee,  at  the  'irand  Hotel, 
which  will  be  the  headquarters  of  the  Council. 

The  proceedings,  which  will  extend  over  the  entire  week,  will  be  presided  over  by  Mr.  K.  A.  Chattock,  city  electrical 
engineer  of  Birmingham,  who  will  deliver  his  presidential  address  on  Tuesday  morning  after  the  official  welcome  by 
the  Lord  Mayor.  On  this  and  the  following  pages  we  give  photographs  of  many  of  those  who  are  either  oflicially  or  in 
other  capacities  connected  with  the  organisation  this  year.  We  also  give  information  regarding  some  of  the  electricity 
works  and  manufactories  that  will  be  visited  by  the  members  during  the  Convention. 


Mb.  H.  Richardson 
(Vice-President). 


Mr.  6.  Wilkinson 
(Past-President). 


Jf 


Mr.  A.  C.  Cramb 
(Vice-President  I, 


Mr.  W.  W.  Lackie 
(Past-President). 


Mr.  R.  A.  Chattock, 
President. 


Alderman  6.  Pearson 
(Hon.   Solicitor). 


Mr.  J.  E.  Edgcome 
(Hon.  Treas.  and  Past-Pres.). 


Mr.  C.  McArthur  Butler 
(Secretary). 


Mr.  H.  Faraday  Proctor 
(Hon.  Sec.  and  Past-Pres.). 
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Mr.  R.  A.  Chattock  (President). — Mr.  Chattock  has  been  city 
electrical  engineer  at  Birmingham  for  the  past  11  years.  Pre- 
viously he  was  for  three  years  chief  electrical  engineer  at 
Bradford.  He  was  born  49  years  ago.  His  education  at 
1'niversity  College  School,  London,  was  followed  by  some 
years'  training  gained  in  marine  and  mechanical  engineer- 
ing works  at  Blackwall.  His  electricity  supply  service  has  been 
continuous  since  1889,  when  he  began  a  period  of  some  years  spent 
with  the  Metropolitan  Electric  Supply  Co.  at  their  several  stations. 
Subsequently  Mr.  Chattock,  for  a  brief  period,  held  office  as  chief 
electrical  engineer  at  Hampstead,  and,  after  five  years  as  super- 
intendent engineer  at  the  Bankside  works  of  the  City  of  London 
Electric  Lighting  Co.,  he  accepted  the  Bradford  post  mentioned 
above.  As  leader  of  one  of  the  foremost  electricity  supply  Bystems 
in  the  United  Kingdom,  which  is  progressing  by  leaps  and  bound?, 
and  is  in  the  midst  of  important  extension  operations  at 
the  present  time,  he  Bhould  make  an  excellent  president  of  the 
ME  A. 

Mr.  II.  Richardson  (Vioe-Preiidenf).— Mr.  Richardson  was 
educated  at  the  City  of  London  School.  He  served  his  mechanical 
apprenticeship  with  Messrs.  Frank  Ashwell  &  Co.,  of  London  and 
Leicester,  and  subsequently  entered  upon  his  electrical  training 
with  Messrs.  Siemens  Brothers  jc  Co.,  and  afterwards  joined  the 
National  Electric  Supply  Co.,  at  PrestOD,  previous  to  taking  up  an 
appointment  as  assistant  electrical  engineer  during  the  construction 
of  the  Newcastle-on-Tyne  tramways.  He  left  Newcastle  to  take 
up  the  position  of  chief  electrical  engineer  to  the  city  of  Dundee. 
The  Dundee  electrical  undertaking  has  undergone  great  change 
and  development  and,  as  a  result,  considerable  improvement  in 
economy  and  management  has  been  attained.  A  new  high-tension 
three-phase  generating  station  was  erected  on  the  banks  of  the  Tay, 
with  sub-stations,  and  the  whole  of  the  designs  and  specification  for 
tohis  enterprise  were  prepared  by  Mr.  Richardson.  He  is  a  Fellow 
of  the  Royal  Society  of  Edinburgh,  a  Member  of  the  Institution 
of  Electrical  Engineers,  and  a  Member  of  the  Institution  of 
Mechanical  Engineers.  Mr.  Richardson  is  a  keen  Territorial,  and 
is  in  command  of  the  City  of  Dundee  Royal  Engineers. 

Mr.  A.  C.  Cramb  (Vice-President)  who  has  been,  for  the  past 
10  years,  chief  engineer  and  manager  of  the  Croydon  electricity 
undertaking,  was  from  l'.t02  to  1904  chief  assistant  in  connection 
with  the  same  system.  Prior  to  that  he  had  had  a  varied  experience 
in  connection  with  electricity  supply  work  in  Huddersfield  and  in 
several  London  stations,  including  Hampstead  and  Islington.  He 
was  born  just  forty  years  ago,  and  received  his  engineering  training 
with  a  Newcastle  firm  and  at  the  Erith  workB  of  Messrs.  Easton, 
Anderson  &  Goolden. 

Mr.  W.  W.  Lackie  (.Past-President).— Mr.  Lackie  was  born  at 
Montrose  in  1869,  and  was  a  student  under  Lord  Kelvin  at  Glasgow 
University.  He  was  with  Messrs.  Mavor  &  Coulson  for  four 
years,  during  which  time  public  electricity  supply  in  Glasgow 
was  developed,  until  the  undertaking  was  taken  over  by 
the  Corporation  ;  Mr.  Lackie  then  transferred  his  services 
to  the  Corporation.  For  four  years  he  acted  as  mains  superin- 
tendent, and  was  appointed  chief  assistant  engineer  in  L898,  when 
Mr.  Chamen  took  office  as  chief  engineer.  In  1904  Mr.  Lackie  suc- 
ceeded Mr.  Chamen  as  "  chief."  During  the  past  10  years  the 
capital  expenditure  of  the  undertaking  has  increased  by  over  a 
million  sterling,  and  now  stands  at  £2,300,000.  The  revenue  has 
increased  from  £186,000  to  £345,000.  The  output  has  gone  up 
from  21,000,000  to  77,000,000  units,  and  the  number  of  consumers 
from  9,000  to  27,000.  A  large  new  generating  station  is  now  in 
course  of  construction,  which  will  have  an  ultimate  capacity  of 
110,000  K\v.  Last  year,  before  approving  of  the  plans  of  the  new 
generating  Btation,  the  Glasgow  Corporation  sent  Mr.  Lackie  to 
America  to  see  the  switch-houses  at  Niagara  and  the  power  houses 
at  Chicago  and  New  York.  Mr.  Lackie  was  president  of  I.M.E.A. 
in  1!»09-10.  He  is  a  past  chairman  of  the  Scottish  Local  Section 
of  I.E.E.  and  of  the  Scientific  Society  of  the  Royal  Technical 
College,  Vice-Chairman  of  the  Institute  of  Engineers'  Ship- 
builders, and  he  is  at  present  Chairman  of  the  Glasgow  Uni- 
versity Engineering  Society.  Mr.  Lackie  is  M.I.C.E.,  M.I.E.E., 
M.I.Mech.E. 

Mr.  John  Christie  (Past- President),  is,  of  course,  the  popular 
borough  electrical  engineer  at  Brighton,  where  he  took  up  the 
position  of  resident  engineer  and  manager  in  1!»00,  becoming  chief 
engineer  and  manager  five  years  later  when  Mr.  Arthur  Wright 
resigned  his  post  in  the  management  of  the  undertaking.  Mr. 
Christie  is  46  years  of  age.  He  was  one  of  Prof.  Jamieson's  day 
engineering  students  at  Glasgow.  Marine  engineering  service  was 
followed  by  a  period  as  assistant  engineer  with  Messrs.  Crompton,  at 
Chelmsford,  then  a  year  with  the  St.  Pancras  electricity  undertaking 
at  its  birth,  and  after  experience  gained  in  the  testing  department  of 
Messrs.  Siemens  Bros.  ,V  Co.,  at  Woolwich,  he  re-entered  municipal  elec- 
tricity Bupply  service  in  1893,  finding  his  way  to  Glasgow,  London- 
derry, and  again  to  Glasgow  until  he  came  right  south  where  at 
Brighton,  as  our  readers  know,  he  is  engaged  at  present  devoting 
himself  with  considerable  enterprise  to  the  cultivation  of  a 
cooking  and  heating  load.  He  was  president  of  the  M.E.A.  in 
1911. 

Mr.  Seorgfl  Wilkinson  (  Past-President).  Mr.  Wilkinson,  who 
presided  over  the  Harrogate  Convention  in  l!U2  is  the  engineer- in- 
chief  of  the  Harrogate  Corporation  electricity  undertaking.  In 
addition,  he  is  also  responsible  for  designing  the  electricity  works 
which  are  now  in  course  of  construction  for  the  Ilkley  Urban 
District  Council.  In  bis  capacity  as  a  consulting  engineer  he, 
further,  has  the  works  in  hand  for  the  Knaresborough  Urban 
District  Council. 


Alderman  George  Pearson  (J/on.  Sulioitor  to  the  M.E.A.)  is, 
we  should  say,  one  of  the  busiest  men  in  Bristol.  He  was  elected 
without  opposition  to  represent  Clifton  Ward  on  the  Bristol  Town 
Council  in  the  year  1888.  He  was  chairman  of  the  Boundaries  Com- 
mittee from  1889,  when  the  work  commenced,  to  1897,  when  it  was 
brought  to  a  successful  issue  by  the  passing  of  the  Bill  through 
Parliament,  and  he  became  chairman  of  the  Committee  for  bringing 
the  Act  into  operation.  He  is  now  serving  his  21st  year  as 
chairman  of  the  Electrical  Committee,  and  his  legal  knowledge  and 
experience  gained  as  a  partner  in  the  firm  of  G.  Pearson  &  Usher, 
solicitors,  haB  always  been  freely  at  the  disposal  of  the  M.E.A. 
He  is  also  a  member  of  many  other  committees  concerned  with 
public  interests,  as  well  as  being  chairman  of  the  Joint  District 
Board  of  Masters  and  Men  for  the  Coalfields  of  Bristol  under  the 
Minimum  Wage  Act  of  1912.  The  fact  that  in  the  midst  of  his 
multifarious  other  activities,  Alderman  Pearson  is  able  to  devote 
time  and  interest  to  the  affairs  of  the  M.E.A.  says  much  for  his 
appreciation  of  the  importance  of  electrical  affairs  to  the 
community.  Alderman  Pearson  has  been  laid  up  for  some 
weeks  of  late,  but  members  of  the  M.E.A.  will  hope  that 
he  will  be  sufficiently  recovered  to  attend  the  Convention  at 
Birmingham. 

Mr.  J.  E.  Edgcome  (Hon.  Treasurer  and  Past-President). — 
Mr.  Edgcome  was  born  in  the  year  1865  and  educated  in  London 
and  Paris.  After  his  engineering  training  he  waB  with  Messrs. 
R.  E.  Crompton  &  Co.,  Ltd.,  at  Kensington  Court  power  station,  in 
1887-8  ;  with  the  Kensington  and  Knightsbridge  Co.,  Ltd.,  in 
1889-90  ;  the  Notting  Hill  Co.,  Ltd.,  from  1890  to  1893  ;  and  was 
appointed  borough  electrical  engineer  and  advising  engineer  to  the 
Drainage  Committee  of  the  Corporation  of  Kingston- npon-Thames 
in  1893.  He  is  a  member  of  the  Institutions  of  Mechanical 
and  Electrical  Engineers,  was  on  the  Executive  Committee  of  the 
Olympia  Electrical  Exhibition,  1907.  An  original  member  of  the 
I.M.E.A,,  he  has  twice  served  as  President,  in  1906  and  1913,  as 
Vice-President  twice,  as  Hon.  Secretary,  and  he  is  at  present  Hon. 
Treasurer.  Mr.  Edgcome  is  a  Member  of  the  Standing  Committee 
on  Wiring  Rules  of  the  I.E.E.,  and  is  President  of  the  Diesel  Engine 
Users'  Association. 

Mr.  H.  Faraday  Proctor  (//oh.  Secretary  and  Past-President). 

— At  the  time  of  hia  appointment  as  chairman  of  the  Western 
Local  Section  of  the  I.E.E.,  we  published  a  brief  account  of  the 
career  of  Mr.  Faraday  Proctor  (Electrical  Review,  November 
7th,  1913).  For  more  than  21  years  he  has  been  connected  with 
municipal  work.  He  was  one  of  the  founders  of  the 
I  M.E.A.  some  18  years  ago,  and  was  president  in  1898-9. 
He  has  occupied  a  seat  on  the  Council  continuously  since  that 
date.  He  is  city  electrical  engineer  of  Bristol,  and  is  47  years 
of  age. 

Mr.  C.  McArthur  Bntler  (Secretary),  has  been  Secretary  of  the 
I.M.E  A.  since  1899,  and,  as  its  executive  officer,  has  been  respon- 
sible for  organising  the  annual  Conventions  held  in  Glasgow  (two), 
London  (three),  Sunderland,  Derby,  Edinburgh,  Sheffield,  Not- 
tingham, Manchester,  Brighton,  Harrogate,  and  the  forthcoming 
one  in  Birmingham.  He  is  a  Fellow  of  the  Chartered 
Institute  of  Secretaries,  an  Associate  of  the  Institution  of 
Electrical  Engineers,  and  a  member  of  several  other  professional 
bodies. 

Mr.  Frank  Ajton  (Member  of  Council). — Mr.  Ayton  served  as 
a  pupil  for  three  years  at  the  Woolwich  works  of  Messrs.  Siemens 
Bros.,  entering  these  works  in  18*!),  and  he  was  subsequently  taken 
on  the  staff.  He  served  on  the  deck  engineering  staff  of  the  two 
expeditions  connected  with  the  laying  of  the  1891  Atlantic  cable  for 
tbe  Commercial  Cable  Co.,  and  the  1896  expedition  connected  with 
the  laying  of  the  cable  up  the  River  Amazon.  He  was  employed  as 
an  assistant  in  connection  with  the  inauguration  of  electric 
supply  at  Derby  in  1893-4.  During  the  latter  part  of  his  time 
at  Woolwich  works  he  was  engaged  in  estimating  for,  and 
designing,  central  station  schemes  and  tramways.  In  1896  he  was 
placed  in  charge  of  the  railway  and  tramway  work  of  the 
firm  at  their  London  office.  While  in  this  position  he  super- 
vised the  contract  for  the  electrical  equipment  of  the  Waterloo 
and  City  Railway,  the  earlier  stages  of  the  equipment  of  the  ex- 
perimental section  for  electrical  working  on  the  Underground 
Railway  between  Earl's  Court  and  Kensington  High  Street, 
together  with  the  contract  for  the  electrification  of  the  Hull  tram- 
ways, &C.  In  1898  he  left  Messrs  Siemens  to  join  the  staff  of 
Sir  Alexander  Kennedy.  When  Sir  Alexander  was  appointed 
consulting  engineer  to  the  Ipswich  Corporation,  Mr.  Ayton 
prepared  the  designs  and  specifications,  and  later  on  was  appointed 
resident  engineer  to  supervise  the  carrying  out  of  the  whole 
work.  Before  its  completion  he  was  appointed  by  the 
Corporation  as  the  chief  engineer  and  manager  of 
the  new  electric  supply  and  tramways  departments,  which 
position  he  continues  to  hold.  Mr.  Ayton  is  40  years  of 
age. 

Alderman  Bruce  (Member  oj  Council).— Alderman  Bruce  has 
been  chairman  of  the  Sunderland  Corporation  Electricity  Com- 
mittee from  the  commencement  of  the  undertaking.  He  is  a 
Sunderland  man  through  and  through.  He  was  born  there  72 
years  ago,  educated  there  at  the  New  Academy,  became  a  Town 
Councillor  in  187!»,  and  an  Alderman  in  1896.  He  filled  the  office 
of  Mayor  in  1897  and  1898.  In  addition  bo  his  active  interest  in 
the  electricity  department,  Alderman  Bruce  is  also  a  Magistrate 
of  the  borough. 
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Mr.  VV.  Wyld  (Member  of  Omnoll).— Mr.  Wyld,  of   Hampitead, 

after  serving  a  lull  mechanical  apprenticeship  entered  tin;  Blackpool 
Corporation  elootrioity  workH.  Subsequently  ho  hold  the  position  of 
rhiel  HBiltant  to  Halford  Corporation  electricity  works,  and  wan 
appointed  chief  elootrical  enginoor  to  the  Patent  Shuft  and  Axletree 
Oo.,  Ltd.,  of  Wednosbury,  where  he  designed  and  erected  one  of 
the  earliest  three-phase  power  station  and  works  equipments  in  this 
country.  Upon  completing  this  work  ho  was  appointed  electrical 
engineer  to  the  Corporation  of  Doncaster,  and  whilst  there  was 
responsible  for  tho  electrical  equipment  of  the  tramway  system, 
being  subsequently  appointed  tramways  manager.  Later  on 
Mr.  Wyld  was  appointed  general  manager  to  the  Birken- 
head tramways,  and  after  holding  this  appointment  for  three 
years,  he  was  offered  and  accepted  in  addition  the  oflice  of  borough 
electrical  engineer.  After  nine  years  at  Birkenhead,  he  was  last 
year  appointed  chief  electrical  engineer  and  manager  at  llampstead, 
which  position  he  now  holds. 


Mr.  Thomas  Holes  (Member  of  dcunell)  Mr  Bolee  waa  born 
at  Brighton  m  1876,  and,  after  receiving  general  and  teohnloa-1 
education  there  he  entered  the  lervloe  of  Meeare.  Crompl 

in  September,  IH92.     There   he   was  employed   on   work  in  001UM0- 

tion  with  the  plant  of  tin;  Move  ESleotric   Lighting  Co.,  i.'  I  ,  and, 

on  commencement  of  supply,  he  was  (ran  (erred  to  the  staff  of  that 
company.  Between  1896  and  1897  he  was  assistant  electrioaJ 
engineer  at  Aberdeen,  leaving  to  take  up  a  position  as  draughtsman 
in  the  Leicester  Corporation  electricity  department,  and  was  BOOH 
promoted  to  the  position  of  mains  engineer.  From  [900  to  1904  he 
held  oflice  as  generating  engineer  at  the  Poplar  It  trough  Council 
electricity  works,  and  left  there  to  become  chief  assistant  elec- 
trical engineer  to  the  Bradford  Corporation.  To  the  position 
of  city  electrical  engineer  and  manager,  which  he  now  holds, 
he  succeeded  early  in  1!K)7.  At  Bradford  he  has  greatly 
developed  the  extra-H.T.  three-phase  system  of  generation 
and    transmission.       Mr.    Holes    has   at   present    in    hand    exten- 
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Councillor  A.  G.  Ellaway  (Member  of  Council),  was  born 
in  1804.  He  early  entered  his  father's  business  of  bras3- founder, 
which  he  took  over  at  his  father's  death  in  1887,  and  Btill 
carries  on  under  the  name  of  Henry  H.  Ellaway,  at  Essor  Works, 
Birmingham.  He  was  brought  up  in  a  political  atmosphere.  His 
father  was  a  councillor  and  alderman  before  him,  and  Mr.  Ellaway 
has  taken  part  in  public  all  lirs  since  he  was  18  years  of  age.  He 
has  served  on  the  City  Council  since  1898,  and  in  1899  he  took  a 
seat  on  the  original  Electric  Supply  Committee  when  the  Corpora- 
tion acquired  the  undertaking  from  the  company.  He  now  holds, 
and  has  done  since  1904.  the  position  of  chairman  of  the  Electricity 
Committee.  He  was  appointed  on  the  first  Tramway  Committee 
in  1900,  and  is  now  its  only  original  member.  He  is  also  a 
representative  of  the  City  Council  on  the  Council  of  the  Birmingham 
University. 

Mr.  S.  J.  Watson  (Member  of  Council).— Mr.  Watson  is  the 
chief  engineer  and  manager  of  the  Bjry  Corporation  electricity 
undertaking.  He  is  a  member  of  the  Institution  of  Electrical 
Engineers. 


sions  involving  an  outlay  of  nearly  £100,000.  The  total 
capital  expenditure  on  the  Bradford  electricity  undertaking 
now  exceeds  £925,000.  of  which  over  £100,000  has  been 
expended  during  Mr.  Roles's  period.  He  has  paid  considerable 
attention  to  the  development  of  the  business  side  of  the  under- 
taking, including  the  extension  of  the  motor,  arc  lamp  and 
accessories  hiring  department,  opening  of  showroom.  \c.  He 
has  instituted  a  specially  low  scale  of  charges  for  power 
supply  with  the  result  that  a  number  of  weaving  sheds 
and  spinning  mills  are  now  solely  dependent  on  the  Corporation 
electricity  supply  for  their  power.  The  total  number  of  units  sold 
during  the  year  ended  March  31st  last  exceeded  28,000,000,  as  com- 
pared with  14,500,000  units  in  1907.  For  domestic  purposes,  a '5d. 
tariff  has  been  in  operation  since  July,  1910,  with  great  success.  Mr. 
Roles  was  one  of  the  founders  of  "The  Point  Fives"  Association, 
and  he  has  been  unanimously  elected  chairman  of  the  Yorkshire 
Local  Section  of  the  LEE.  He  is  at  present  engaged,  in  conjunc- 
tion with  the  B.E.A.M.A.,  in  promoting  an  Electrical  Exhibition  to 
be  held  in  Bradford  in  October  next. 
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Mr.  S.  L.  Pearoe  (.Past-Pretideni  and    Member  of  Council).— 

After  completing  his  practical  training  and  the  theoretical  studies 
at  the  Finsbury  Technical  College,  Mr.  Pearce  held  positions  with 
the  Metropolitan  Electric  Supply  Co  ,  London,  the  British  Thomson- 
Houston  Co.,  Ltd.,  Landon,  and  the  Central  London  Railway.  He 
was  appointed  deputy  chief  electrical  engineer  in  Manchester  in 
1901,  and  in  1901  succeeded  Mr.  Metzger  as  "  chief."  He  has  been 
responsible  for  all  new  work  in  connection  with  the  Manchester 
undertaking,  and  during  his  period  as  "  chief  "  the  K.W.D.  of  the 
system  has  risen  from  17,290  to  19,897,  and  the  output  has  advanced 
from  38,966,000  to  117,929,000  units  per  annum.  Mr.  Pearce  is 
now  engaged  on  the  design  of  the  new  Barton  power  station,  the 
ultimate  capacity  of  which  is  expected  to  reach  not  less  than 
120,000  kw.  He  held  the  position  of  Chairman  of  the  Manchester 
Local  Section  of  the  I.E.E.  in  1905/6,  was  President  of  the  I.M.E.A. 
in  1908(9,  and  President  of  the  Institution  of  Civil  Engineers  (Man- 
chester Association  of  Students)  in  1913-14.  He  has  served  three 
terms  on  the  Council  of  the  I.E  E.,  and  has  also  taken  considerable 
interest  in  the  proceedings  of  the  Manchester  Association  of 
Engineers,  serving  on  the  Council  of  that  body.  He  has  taken  an 
active  interest  in  the  formation  of  the  Manchester  Engineers'  Club, 
and  has  served  on  the  Committee  since  its  inception.  He  is  now  a 
member  of  the  Organising  Committee  whioh  is  endeavouring  to 
formulate  proposals  for  bringing  together  all  the  scientific  and 
technological  institutions  in  Manchester.  Mr.  Pearce  has  recently 
given  evidence  before  the  Board  of  Trade  Committee  on  the 
use  of  Bitumen  Cables,  and  before  the  Speoial  Electricity 
Committee  of  the  London  County  Council  on  London's  Electricity 
Supply. 

Mr.  A.  Hugh  Seabrook  (Member  of  Council). — Mr.  Seabrook 
has  for  the  past  five  years  been  general  manager  of  the  St.  Maryle- 
bone  electricity  undertaking,  during  which  time  the  output  has 
nearly  doubled,  advancing  from  9,000,000  to  17,000,000  units  per 
annum.  The  maximum  number  of  consumers  has  increased  by 
50  per  cent.,  and  the  maximum  load  by  50  per  cent.,  while  the 
financial  result  has  been  changed  from  a  deficit  to  a  surplus.  Mr. 
Seabrook  is,  perhap3,  best  known  by  reason  of  the  close  attention 
that  he  has  given  to  the  management  and  development  of  electric 
supply  undertakings.  At  Marylebone  the  principal  business  is  in 
domestic  supplies — especially  heating  and  cooking.  During  the 
past  three  years  the  connections  to  mains  for  heating  and  cooking 
have  increased  from  2,700  to  8,ti00  KW.  During  his  three 
and  a  half  years  as  general  manager  of  the  West  Ham  electricity 
undertaking,  which  position  he  held  prior  to  taking  up  his  present 
post,  Mr.  Seabrook  was  able  to  Bhow  figures  of  development  and 
financial  results  three  or  four  times  better  than  during  the  five 
years  in  Marylebone.  The  restrictions  in  development  were  far  less 
in  West  Ham  than  in  Marylebone.  Mr.  Seabrook  has  always  held 
that  if  we  could  not  fix  tariffs  so  as  to  make  the  cost  of 
the  service  competitive  with  that  of  similar  services  by  other 
agencies,  neither  a  great  amount  of  business  nor  financial 
success  could  result.  On  this  ground  he  has  always  endeavoured 
to  get  tariffs  fixed,  not  necessarily  low,  but  on  a  competitive 
basis. 

Mr.  S.  E.  Fedden,  city  electrical  engineer  of  Sheffield,  is  to 
contribute  to  this  year's  meeting  (on  Wednesday  at  Coventry)  a 
piper  on  "  The  Design  and  Operation  of  Modern  Boiler  House 
Plant."  Mr.  Fedden  is  a  past-president  of  the  Aes  iciation,  and  is 
47  years  of  age.  Prior  to  taking  up  his  appointment  at  Sheffield 
in  1900,  he  had  had  a  lengthy  and  varied  experience  in  railway, 
electric  supply,  tramways  and  other  branches  of  engineering 
in  this  country,  Canada  and  the  United  Stat;s  ;  Edinburgh, 
Greenock  and  Broughty  Ferry  electricity  departments  were  the 
scenes  of  his  labours  on  the  way  to  hie  important  office  at  Sheffield. 
The  extent  of  his  operations  in  the  latter  city,  both  technically 
and  commercially,  are  already  well  known  to  readers  of  the 
Electrical  Review.  Some  ten  years  ago  the  Sheffield 
Corporation  sent  him  to  Canada  and  the  Uoited  States,  as 
the  result  of  which  he  prepared  a  voluminous  and  instructive 
report  on  electrical  practice,  which  we  published  in  our  pige3  at 
the  time. 

Councillor  James  Willock  (Member  of  Council)  has  been  a 
member  of  the  Glasgow  Town  Council  for  20  years,  during  the 
whole  of  which  period  he  has  been  a  member  of  the  Electricity 
Committee.  As  chairman  of  that  Committee  he  saw  the  capital 
grow  from  £150,000  to  about  £2,000,000.  His  retiral 
from  the  chairmanship  after  eight  years  was  the  result 
of  the  operation  of  a  standing  order  of  the  Corporation  that  no 
member  should  hold  a  convenership  for  more  than  three  years. 
Councillor  Willock  has  always  taken  a  keen  interest  in  the  M.E.A., 
and  he  has  been  present  at  practically  every  annual  Convention 
of  the  Association.  For  many  years  he  has  been  a  member  of 
Council.  He  has  taken  an  active  part  in  the  various  movements 
which  have  had  for  their  object  the  popularisation  and  the  more 
extended  use  of  electrical  apparatus.  Councillor  Willock  has 
served  for  three  years  as  a  magistrate  of  the  city  of  Glasgow, 
and  now  holds  the  honorary  position  of  Master  of  Works.  His 
business  is  that  of  a  coal  merchant. 

Councillor  Richard  Gibson  (Member  of  Council)  is  chairman 
and  managing  director  of  the  Messrs.  Baker  &  Crockett,  Ltd.,  hard- 
ware merchants  and  brassfounders,  of  Wolverhampton.  He  is 
72  years  of  age,  and  was  initiated  into  masonry  in  1864.  He  is 
interested  in  many  public  movements  in  Wolverhampton,  and  as  a 
member  of  the  Corporation  he  has  devoted  himself  to  the  work  of 
various  Committees.  He  is  chairman  of  the  Wolverhampton 
Electricity  Committee. 


Mr.  W.  V.  Vignoles,  who  will  read  a  paper  on  "The  Com- 
mercial Development  of  Electric  Supply  in  Towns  of  Moderate 
Size,"  at  Birmingham  on  Tuesday,  is  chief  electrical  engineer  to 
Grimsby  Corporation.  He  was  born  in  London  in  1874,  and 
educated  in  France  and  at  Finsbury  Technical  College.  He  was 
entered  as  an  apprentice  with  W.  T.  Goolden  &  Co.,  who  were  then 
specialising  in  mining  and  electrical  coal-cutting  work.  For 
another  company  he  was  in  charge  of  the  cutting  plant  at  various 
collieries  in  Durham  for  about  12  months.  Subsequently  he 
became  head  draughtsman  with  Messrs.  Crompton  &  Co.,  going 
later  to  Sir  Alexander  B.  W.  Kennedy,  F.R.S  ,  with  whom  he  was 
for  some  time  in  his  London  office,  afterwards  acting  as  his  resident 
engrneer  during  the  construction  of  the  Grimsby  Corporation 
electricity  works.  In  1901,  when  the  Grimsby  works  commenced 
to  supply,  he  became  borough  electrical  engineer,  and  he  holds  this 
position  still.  He  has  designed  and  carried  out  all  extensions  of 
plant  since  1902.  Mr.  Vignoles  made  a  number  of  experiments 
some  years  ago  in  connection  with  fuel  economy.  In  1906  he 
read  a  paper  at  the  I.M.E.A.  on  the  same  subject.  He  has 
devoted  a  great  deal  of  attention  to  the  commercial  development  of 
electricity  undertakings  and  to  publicity  work.  Mr.  Vignoles  is  a 
brother  of  Mr.  E.  B.  Vignoles,  of  Evershed  &  Vignoles,  Ltd. 

Mr.  J.  Horace  Bowden,  who  will  regale  members  at  Strat- 
ford-upon-Avon on  Thursday  with  his  views  on  "Standardisation  of 
Tariffs,"  is  still,  as  we  say,  "  on  the  right  side  of  40."  He  is  the 
borough  electrical  engineer  and  manager  at  Poplar,  where  the 
undertaking  has  made  excellent  progress  during  the  9}  years  that 
it  has  been  under  his  care.  For  17  years  he  has  been  continuously 
in  responsible  control  of  electric  light  and  power  systems  in 
London,  his  experience  before  going  to  Poplar  having  been  with 
the  South  Metropolitan  E.L.  &  P.  Co.,  Ltd.,  and  Brompton  and 
Kensington  Electric  Supply  Co.,  Ltd.  In  respect  of  capital 
expenditure,  Mr.  Bowden  claims  a  record  in  the  Metropolitan 
area — £33  per  kw.  installed.  His  output  for  1912-13  was  just 
over  12  million  units,  and  the  estimate  for  1913-14  was  in  the 
neighbourhood  of  17  millions.  He  claims  to  have  introduced  the 
'5d.  system  of  charging,  and  since  the  initiation  of  that  system  at 
Poplar  the  demand  has  increased  enormously,  the  present  rate  of 
increase  being  3  million  units  per  annum,  compared  with  1  million 
in  previous  years.  Mr.  Bowden  has  been  president  |  of  the  Asso- 
ciated Municipal  Electrical  Engineers  (Greater  London),  was  first 
chairman  of  the  Point  Fives,  and  was  organiser  of  the  con- 
ference considering  the  linking  up  of  the  various  London 
undertakings. 

Lieut.-Col.  Alex.  Sinclair,  V.D.  {Member  of  Council.)— 
Alderman  Sinclair,  of  Swansea,  is  perhaps  one  of  the  most  familiar 
figures  at  M.E.A.  gatherings.  He  has  attended  the  annual  Con- 
ventions every  year  since  in  1902  he  became  chairman  of  the 
Swansea  Electric  Lighting  and  Tramways  Committee.  As  a  mem- 
ber of  that  Committee  he  took  an  active  part  in  the  inoeption  and 
carrying  out  of  the  electricity  undertaking.  He  has  been  a  member 
of  the  I. M.E.A.  Council  since  1903.  Col.  Sinclair  was  born  in  Aberdeen, 
Scotland,  in  1861.  After  being  some  time  abroad  he,  for  five  years, 
studied  electrical  and  general  engineering.  In  the  early  eighties 
he  took  part  in  the  lighting,  electrically,  of  several  houses  in 
London  and  neighbourhood,  among  these  being  that  of  the  late 
Sir  George  Newnes,  under  Messrs.  Goolden  &  Trotter.  In  1883 
he  joined  Messrs.  Siemens  Bros.,  as  assistant  electrician, 
taking  part  in  the  manufacture  of  the  Mackay-Bennett  Atlantic 
cable,  and  assisting  in  its  laying  by  the  cable  ship  Faraday.  In 
1885  he  was  appointed  electrical  engineer  and  manager  of  the  works 
to  Messrs.  Vivian  &  Sons,  opper  manufacturers,  Swansea,  which 
position  he  still  holds.  He  is  a  member  of  the  Institution  of 
Electrical  Engineers,  and  an  Associate  Member  of  the  Civils.  For 
27  years  he  has  been  an  ardent  member  of  the  Volunteer  and 
Territorial  Forces.  He  recently  retired  with  the  rank  of  Lieut.- 
Colonel  from  the  sixth  battalion  of  the  Welsh  Regiment. 

Councillor  J.  P.  Smith  (Member  of  Council)  received  his 
training  as  an  engineer  with  Messrs.  Storey  Bros.,  of  Lancaster. 
He  was  elected  a  member  of  the  Barrow  Corporation  in  1891,  and 
as  an  alderman  in  1903.  He  has  twice  filled  the  office  of  Mayor  — 
1901-2  and  1911-12— and  has  been  chairman  of  the  Electricity 
Committee  from  its  commencement.  He  is  an  Associate  of  the 
Institution  of  Electrical  Engineers. 

Mr.  C.  Furness,  city  electrical  engineer  and  manager  at  Black- 
pool, is  also  a  member  of  the  I.M.E.A.  Council. 


I.M.E.A.    Visit     to     Birminfrliam.— As    a    modern 

switchgeir  works  will  doubtless  be  of  interest  to  many,  Messrs. 
J.  H.  Tucker  &  Co.  extend  to  municipal  engineers  and  other 
interested  visitors  to  Birmingham  a  cordial  invitation  to  visit 
their  works  on  any  day  of  the  Convention  week,  except  the 
Saturday  (when  they  are  closed  for  the  works'  annual  outing), 
and  see  the  making  of  "  Tucker  switches. "  The  works  are 
easily  accessible  by  train  or  tramcar,  and  can  be  reached  in 
about  20  minutes  from  the  centre  of  the  city.  To  facilitate 
matters  for  visitors,  the  company  have  arranged  for  the  display 
in  the  principal  hotels,  &c,  in  Birmingham,  of  a  wall  sheet, 
giving  the  routes  and  times  of  trains  to  "  Tuckers'  Works."  A 
notification  by  'phone  or  otherwise  of  intending  visitB  will  be 
appreciated. 
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THE     COVENTRY     ELECTRICITY     WORKS. 


The  Corporation  Bleotricity  Works,  which  form  the 
subjeot  of  u  visit  on  Wednesday  next,  were  started  in 
1895,  with  ii  single-phase  87-oycle  rope-driven  plant.  AH 
this   plant   Ins,  of  course,  been  scrapped,  and   it  is  worth 


Ik 

wen-  placed  beside  the  turbines  and  conpled  to  the  latter 
by  overhead  exhaust  pip  .  The  air  and  circulating  pump-. 
are  electrically  driven,  and  the  oircnlating  water,  obtained 
from  the  adjoining  canal,  is  cooled  by  means  uf  four 
Worthington  steel  cooling  towers  which  have  been  in  tailed 
jome  disi. mice  from  the  station,  on  the  canal  bank.  The 
four  towers  deal  with  260,000  gallons  of  water  per  honr. 

The  switcbgear    has  recently   been  remodelled   by  the 
British  Westinghouse  Co.,  and  is  of  the  remote-controlled 


The  Coventry  Electricity  Works,  from  the  Canal. 

noting  that  the  original  engine  room,  at  one  time  filled  by 
plant  having  a  total  capacity  of  750  kw.,  now  accommodates 
some  11,000  kw.  of  plant. 

In  1902  the  conversion  of  the  supply  from  single-phase 
to  a  two-phase   50-cycle  system  was  commenced,  McLaren 
marine-type    triple-expansion   engines    with   self-contained 
condensing  gear  be- 
ing  installed  for 
driving    2,000-volt 
alternators    of    the 
fly-wheel     type    at 
moderate  speeds. 

Altogether  four 
600-kw.  and  two 
800-k.v.a.  generat- 
ing sets  of  this  type 
were  installed,  with 
generators  by  the 
British  Schuckert 
Co.,  Siemens,  and 
British  Westing- 
house  Co.,  and  these 
are  still  in  use. 
although  naturally 
the  later  and  larger 
plant  installed 
carries  the  bulk  of 
the  load. 

In  1!)  1(1  the  first 
of  three  B.T.  H. 
horizontal  Curtis 
turbo-alternators 
was  installed.  These 
machines  are  all 
similar,  each  hav- 
ing an  output  of 
2,750  k.v.a.,  two- 
phase,      at      2,100 

volts,  with  a  -8  power  factor,  when  running  at  1,500  k.p.m. 
Worthington  condensers  and  pumps  are  provided,  the 
arrangement  of  the  plant  being  somewhat  novel,  as.  on 
account  of  the  water-bearing  strata  being  only  some  G  ft. 
or  7  ft.  below  the  engine-room  floor  level,  the  condensers 


The  Boiler  House,  Coventry. 

mechanically   operated   type,    with   the   control   panels  on 
galleries  situated  over  the  switch  cubicles. 

The  switchgear  is  of  the  double-pole  automatic  oil-break 
type,  no  switching  being  effected  on  the  neutral  conductors, 
which  are  permanently  earthed.  The  feeder  overload 
relays  are  fitted  with  definite  and  adjustable  time-limit 
elements.  The  machine  relays  are  of  the  instantaneous 
reverse-current  type.  The  last  extension  of  the  switch- 
board, which  now  occupies  two  galleries  at  right-angles, 
enabled  the  older  board  to  be  converted  into  a  feeder 
board  in  two  sections  supplied  through  group  switches  from 


Interior  of  the  Engine  Room,  showing  B.T.II.  Turbine  Units  and  Reciprocating  Plant. 

the  extension  board,  to  which  the  turbo-generators  have  been 
connected.  The  auxiliary  circuits  on  these  boards  are 
supplied  from  a  small  100-volt  battery. 

The    boiler    house    contains    eight    Babcock    and   four 
Lancashire  boilers,    fitted  with   chain-grate    and  sprinkler 
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stokers  respectively — all  of  the  Bennis  type,  and  the  same 
firm  also  supplied  the  coal-handling  plant. 

Local  water-borne  coal  is  used,  delivered  from  canal  barge 
to  conveyor,  automatically  weighed,  and  mechanically  trans- 
ported to  the  various  bunkers  and  boiler  hoppers. 

As  our  readers  are  aware,  Coventry  is  a  flourishing  centre 
of  the  motor-car  and  cycle  industries,  and  of  the  l(i.',  million 


hi  concluding  this  brief  reference  to  the  Coventry  under- 
taking, it  should  be  mentioned  that  the  "all  in  "  generation, 
distribution  and  management  cost  of  *346d.  per  unit  sold 
constitutes  a  record  certainly  for  municipal  stations,  on 
which  Mr.  Tough,  the  borough  electrical  engineer,  is  to  be 
congratulated.  The  financial  charges,  at  "807d.  per  unit 
sold  are  also  on  the  low  side,  thanks  to  the  wisdom  of  the 


'I'hk  Components  Shoi>, 


The  Daimler  Works,  Coventey. 


THL"jrowEK  House. 


units  sold  last  year,  nearly  1 5  millions  were  supplied  at  power 
rates. 

Large  power  consumers  obtain  their  supplies  from  sub- 
stations erected  on  their  own  premises,  and  the  equipment 
has  to  be  purchased  by  the  consumer  before  he  becomes 
entitled  to  bulk-supply  rates. 

The  general  distribution  in  the  town  is  effected  through 
static  sub-stations  equipped  with  either  50-kw.  single-phase 
or  100-KW.  two-phase  transformers,  usually  at  200  volts. 

During  the  last  five  years  the  load  factor  of  the  supply 
has  gradually  fallen  from  25  to  2o  per  cent.,  due,  we  under- 


Coventry  Corporation  in  past  years,  in  utilising  the  sur- 
pluses of  the  undertaking  in  its  development  and  thus 
relieving  the  capital  account.  It  appears  that  altogether 
considerably  over  £50,000  has  been  utilised  in  this  way 
since  1907. 


THE    DAIMLER}  CO-,    LTD. 


This   well-known  firm   of  motor-car   manufacturers   have 
very  extensive  works  in  Coventry,  containing  some  16  acres 


The  Erecting  Shop,  Daimleb  Works,  Coventry. 


stand,  to  the  increased  lighting  load,  particularly  in  the  large 
works,  which  are  unlimited  in  this  respect  on  power  rates. 
Considerable  development  is  also  taking  place  in  domestic 
lighting,  which,  at  tbe  present  price  of  :Ud.  per  unit, 
appeals  to  the  smaller  consumers. 


of  floor  space  and  employing  close  upon  1,000  men.  The 
chief  departments  consist  of  the  foundry,  machine  and 
fitting  shops,  erecting,  coach  building,  and  the  testing  and 
delivery  departments.  A  laboratory  for  chemical  and 
physical    testing,    and   a   department    for    the   mechanical 


Vol.  74.    No.  1,'. 107,  Junk  H,  1911. 


THE    KU'KTIMCAI,    REVIEW. 


907 


testing  of  till  the   materials    employed 
are  features  of  the  works. 

I'lii!  tool  whop  alone  employs  some 
200  men. 

Electrical  power  is  used  exclusively 
throughout  the  works,  the  group  drive 
being  generally  adopted,  although  some 
•10  or  50  machine  tools  are  individually 
motor-driven. 

At  the  Coventry  works,  power  is 
supplied  from  the  company's  Diesel 
engine  plant  of  1,100  B.H.P.,  and  a  two- 
phase  bulk  supply  is  also  taken  from 
the  Corporation,  being  fed  to  an  18-panel 
change-over  feeder  board  in  the  power 
house.  This  branch  of  the  company's 
works  practically  adjoins  the  Corporation 
electricity  works  ;  the  more  recent  works 
at  Radford,  a  short  distance  away,  are 
supplied  entirely  from  the  Corporation 
mains,  upwards  of  5  million  units  per 
annum  being  taken  by  the  combined 
works.  Lack  of  space  precludes  our 
referring  at  length    to    the    manufact- 


>,000-k:w.  Turbo-Alternators,  Summer  Lane  Station,  Birmingham  (see  p.  999). 


New  Boiler  Plant,  Birmingham  (see  r-  999) 

uring  processes  employed,  but  some  idea 
of  the  magnitude  of  the  company's 
business  can  be  gathered  from  our  view 
in  the  erecting  shop,  which  is  1,000  ft. 
long  and  160  ft.  wide. 

A  repair  department  is  carried  on  as 
a  separate  organisation,  with  its  own 
machine  tools,  &c. 

We  are  indebted  to  the  I  )aimler  Co. 
for  the  views  here  given. 


THE    GENERAL    ELECTRIC 
CO.,    LTD. 

It  is  probable  that  very  few  of  those 
visiting  the  Convention  will  need  any 
introduction  to  the  General  Electric  Co., 
whose  manufacturing  headquarters  at 
Witton  will  be  visited  during  the  week. 

The  Witton  establishment  embraces 
the  engineering  shops  devoted  to  the 
production  of  large  and  small  electrical 
plant  of  .'all  descriptions  ;  departments 
for  switchgear,  fans,  &c.  ;  a  carbon  works 
and    conduit    works ;     a   power   house, 


with  1,250  k\v.  of  plant  for  driving  the  machinery  in  the 
works  and  an  adjoining  test  house.  A  foundry  provides 
the  greater  part  of  the  castings  used  in  the  works,  and  the 
central  stores,  a  three-storey  building  350  ft.  long,  which 
accommodates  stocks  of  the  products  of  the  various  factories 
and  facilitates  their  rapid  dispatch  to  the  company's 
numerous  branches,  is  quite  a  feature  of  G.E.C. 
organisation. 

The  company  are  large  manufacturers  of  electric  light 
fittings  and  heating  and  cooking  apparatus,  this  branch  of 
the  business,  however,  being  carried  on  at  another  works 
iu  Birmingham.  There  are  also  associated  factories  in 
Manchester  for  the  production  of  meters,  circuit-breakers, 
telephonic  and  telegraphic  apparatus,  in  London  for  lamps 
and  accessories,  and  in  Southampton  for  the  manufacture 
of  cable,  the  extent  of  the  firm's  business  operations  lieing 
indicated  to  some  extent  by  its  employing  some  lo,00o 
people. 

Extensive  alterations  are  being  made  at  the  Witton 
Works  ;  a  new  bay  to  the  engineering  shop  is  projected, 
while  other  buildings,  including  a  new  test-house,  mica 
shops.  &c,  are  in  course  of  construction. 

The  meter  works  will  shortly  be  moved  from  Salford  to  a 
large  building  to  be  erected  between  the  present  engineering 
shops  and  the  central  stores. 

The  carbon  factory  is  a  particularly  interesting  branch  of 
the  company's  business,  which,  as  is  well  known,  was  estab- 


General  View,  Summer  Lane  Station,  showing  Engine  Skts  equipped 
with  Exhaust  Turrines  on  the  left  (see  p.  999). 
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liflhed  inithe  face  of  great  difficulties,  and  is,  in  point  of  fact, 
the  only  arc  lamp  carbon  works  in  the  United  Kingdom. 

In  addition   to  arc  lamp  carbons,  special  machinery  has 
been    installed    for    making     battery    carbon     plates    for 


MESSRS.    BELLISS    &    MORCOM,    LTD. 

The   well-known  firm   of  Belliss  &  Morcom,  whose  works 
are  to  be  visited    next  week,  have   for  many  years   been 


i  Jii  I 


ErectiDg  Shop. 


Typical  Views  in  Messrs.  Belliss  &  Moecoms  Wobk 


Machine  Shop. 


Leclanche  and  dry  batteries,  and  a  chemical  laboratory  is 
provided  here  for  obvious  reasons.  No  reference  to 
the  Witton  Works 
would  be  complete 
without  some  men- 
tion of  the  well- 
equipped  club- 
house, known  as  the 
Magnet  Ulub,  where 
dinners  and  teas  are 
served,  and  billiards 
and  other  recreat- 
ions are  provided. 
The  social  side  has 
at  all  times  been 
cultivated  by  the 
company,  and  facing 
the  works  are  very 
large  playing  fields 
for  cricket,  football, 
&c. 

It  is  difficult  to 
realise  that  these 
varied  G.E.C.  indus- 
tries and  the  sur- 
rounding property 
have  sprung  into 
existence  in  the  short  spare  of  14  years,  occupying  land  which 
prior  to  that  time  was  given  up  to  the  rural  occupation  of 


Large  Engineering  Shop,  General  Electric  Co 


intimately  connected  with  central  station  work,  through  the 

popularity  of  the  Belliss  high-speed  engine. 

This  type,  no 
doubt,  owes  its 
successful  develop- 
ment to  the  early 
experience  of  the 
firm  in  the  con- 
struction of  mach- 
inery for  torpedo 
boats  and  des- 
troyers, a  branch  of 
business  now  given 
up. 

The  firm  builds 
extensively  both 
high  and  low-pres- 
sure air-compressing 
plant,  and  auxiliary 
machinery  for 
central  stations  and 
naval  vessels,  but 
greater  interest 
attaches  to  the  more 
recently  added 
branches  of  the 
business,     in     the 

making   of  steam  turbines,  paraffin  and  crude  oil  engines. 


Turbine  Dejmi  tl 

Typical  Views  in  Mksshs.  YVii.i.  \n- 


i  ondi 
&   Robinson's  Works. 


it  Buy. 


cuttle  grazing.  Through  the  courtesy  of  the  company  we 
are  able  to  illustrate  the  large  engineering  shop  at  Witton 
Works,  detailed  descriptions  of  which  have  appeared  from 
time  to  time  in  our  pages. 


It  is  some  10  years  since  the  firm  took  up  the 
question  of  turbine  building  for  electrical  work,  and  the 
progressive  improvements  introduced  during  this  period 
have  enabled  them  to  put  on   the  market  a  turbine  which 
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is  at  least  as  satisfactory  as  any  other  machine  of  the 
kind.  The  Belliaa  turbine  is  of  the  impul  e  type,  and  it  has 
been  the  endeavour  to  give  it  as  good  a  oame  for  reliability 
as  the  Belliaa  engine. 

The  firm's  older  works  at  Ijcdsham  Street  have  been 
reorganised,  and  are  employed  in  the  manufacture  of 
small  machinery.  The  larger  engines  and  turbines, 
which  Conn  the  greater  part  of  the  linn's  output,  are  con- 
structed at  works  in  [oknield  Square.  The  latter  contains 
capacious  well-lighted  shops,  in  which  the  whole  of  the 
machinery  is  electrically  driven,  and  to  which  a  compressed 
air  service  is  provided  by  electrical  compressors. 

The  works  power  station,  containing  the  company's 
standard  engines  coupled  to  dynamos  of  700  k\v.,  is 
equipped  with  a  view  to  most  eflicient  operation  ;  the  power 
house  has  been  extended  and  adapted  for  testing  turbines 
up  to  the  maximum  capacity  of  the  boilers,  a  iarge  con- 
densing plant  has  been  installed  for  the  same  purpose,  and 
special  resistance  tanks  are  provided  for  taking  generator 
loads,  where  such  machines  are  tested  with  the  turbines. 

Two  special  water  brakes  are  in  use,  the  larger  one  being 
capable  of  absorbing  3,000  h.i>. 

It  may  be  interesting  to  note  that  a  portable  turbine  is 
used  for  balancing  turbine  rotors  at  f nil  speed  in  the  open  ; 
all  such  rotors  are  balanced  both  statically  and  dynamically 
up  to  full  speed  before  being  inserted  in  their  casings. 

Messrs.  Belliss  do  not  generally  advocate  the  use  of  high- 
pressure  turbines  for  under  1,500  kw.  in  preferenca  to  their 
engines,  but  they  build  exhaust  steam  turbines  down  do 
200  KW.  An  experimental  turbine  of  this  class  used  in  con- 
junction with  their  shop  engines  has  led  to  a  saving  of  some 
1,000  tons  of  coal  per  annum,  although  only  of  200  KW. 
size.  The  various  departments  are  arranged  for  the 
systematic  progress  of  the  work,  and  the  erecting  shop  is 
served  with  six  large  travelling  cranes  with  which  engines 
up  to  1 ,250  ii. p.  can  be  lifted  bodily.  Very  complete  testing 
equipment  is  provided  for  engine  sizss  of  from  75  to 
1,500  h.p.,  with  steam  pressures  up  to  250  lb.  per  sq.  in., 
the  steam  being  supplied  by  five  water-tube  boilers.  The 
electrical  equipment  provides  for  pressures  up  to  10,000  volts, 
and  the  test-house  provides  berths  for  12  engines  at  the  same 
time,  and  the  use  of  different  steam  pressures. 


THE    SUMMER    LANE    STATION, 
BIRMINGHAM. 


The  Birmingham  electric  supply  undertaking;  has  a  special 
interest  for  those  attending  the  Municipal  Electrical  Con- 
vention, if  only  because  its  able  chief  engineer  and  manager, 
Mr.  R.  A.  Chattock,  is  the  honoured  President  of  the 
Association  this  year. 

It  is,  moreover,  recognised  that  the  extraordinarily  rapid 
growth  of  electricity  supply  in  Birmingham  during  recent 
years  has  introduced  administrative  and  technical  problems 
of  an  exceptional  kind,  and  that,  due  to  Mr.  Chattock's 
skilful  management,  the  undertaking  is  successfully  coping 
with  a  situation  which  appears  to  be  unique  in  this 
country. 

In  1907  under  11  million  units  were  sold;  during  the 
last  year  of  working  nearly  74  million  units  were  sold.  The 
year  1913  marked  a  jump  from  40  to  G3  million  units  sold, 
though  this  was  due  in  part  to  the  taking  over  of  the 
supplies  in  areas  recently  added  to  the  city. 

The  principal  generating  station  in  the  city  is  at  Summer 
Liue  ;  its  original  equipment  was  described  in  our  columns, 
and  this  has  been  extended  from  time  to  time  until  the 
buildings  now  accommodate  some  36,500  kw.  of  generating 
plant.  , 

One  of  our  views  (p.  997)  shows  the  general  appearance  of 
the  engine  room,  a  well-known  feature  of  which  is  the  12  large 
Belliss  engines,  half  of  which  drive  1.500-kw.  alternators, 
and  are  coupled  to  Belliss-Westinghouse  exhaust-steam 
turbine  sets  mounted  over  the  condensers— an  arrangement 
which  has  nearly  doubled  the  output  of  these  units — while  the 
other  six  are  direct-current  generating  sets  each  of  1,500-kw. 
rated  output.  The  latest  addition  to  this  station,  however, 
is  two  5,000-kw.  B.T.H.   turbo-alternators,  our  illustration 


showiDg  the  arrangement  of  this  plant,  and  giving  Home 
idea  of  its  size  ia  comparison  with  the  adjoining  engine  mtn. 

The  tnrbinos  are  of  the  Onrtis  six-stage  tyjK*,  and  work 
in  conjunction  with  Wbrthington  condensing  plant. 

The  general  in  are  designed  to  take  an   overload  of 
25   per  cent,  for    two  boon,    and    to  ^ive  an  output  of 
7,500  k.v.a.  at  "66  power  factor.    The  exciters  are  din 
coupled,  and  the  aic-pump  driven   by  compound 

engines  working   in    conjunction   with    an    exhanst  heater, 
through  which  the  condensate  passes  to  the  hot-well  tank. 

The  addition  of  the  above  plant  rendered  farther  boiler 
power  necessary,  and  a  separate  boiler  house  was  erected 
at  the  back  of  the  original  one,  and  on  the  same  level  as 
the  basement  of  the  latter. 

This  building,  which  we  also  illustrate,  accommodates 
seven  Babcock  &  Wilcox  boilers,  each  w  ith  a  rated  evaporation 
of  24,000  lb.  Underfeed  stokers  are  fitted,  working  in 
conjunction  with  two  steam-driven  fans. 

The  conveyors  to  the  older  boiler  house  have  been 
adapted  to  supply  the  bunkers  which  have  been  provided 
in  the  new  building. 

A  prominent  feature  of  the  Summer  Lane  plant  is  the 
group  of  12  steel  Worthingtoa  cooling  towers,  now  being 
supplemented  by  a  Davenport  wooden  tower,  which  have 
been  installed  to  cool  the  condensing  water,  in  view  of  the 
limitations  of  the  canal  in  this  respect. 

In  order  to  keep  pace  with  the  demand,  which  is 
increasing  at  the  rate  of  5,000  kw.  per  annum,  and 
pending  the  erection  of  the  new  station  at  Xechells,  it  has 
been  decided  to  install  a  5,000-kw.  turbo-alternator  with 
boiler  plant,  &c,  at  the  Aston  generating  station. 

The  rapid  extension  of  the  supply  has  necessitated  the 
provision  of  numerous  sub-stations  ;  17  of  these  supply  the 
public  networks,  and  over  23,000  kw.  of  rotary  converters 
are  installed  for  this  purpose.  In  addition,  private  con- 
sumers' sub-stations  number  over  a  hundred.  In  conclusion, 
we  may  add  that  some  48,000  kw.  of  feeders  and  trunk 
mains  are  connected  to  the  Summer  Lane  station. 


MESSRS.    WILLANS    &    ROBINSON. 


The  firm  of  Willans  &  Robinson — of  Willans  engine  fame 
— removed  from  Thames  Ditton  to  Rugby  in  1897  when 
the  present  Victoria  Works  were  started  up. 

During  the  years  that  have  intervened,  various  extensions 
have  been  carried  out  and  the  scope  of  the  firm's  business 
has  also  completely  changed,  the  leading  products  now 
consisting  of  steam  turbines,  Diesel  oil  engines,  con- 
densing plants  and  high-lift  turbine  pumps  for  collieries, 
waterworks,  &c. 

The  works  now  give  employment  to  from  1,000  to  1,100 
men.  They  are  driven  by  a  Willans  three-cylinder  enclosed 
Diesel  engine  coupled  bo  a  330-kw.  Peebles  generator,  the 
introduction  of  which  has,  we  understand,  materially 
improved  the  firm's  generating  costs,  which  stand  at  *6d. 
per  unit  with  oil  at  80s.  per  ton  and  a  full  maintenance 
and  depreciation  allowance. 

Through  the  courtesy  of  Messrs.  Willans  &  Robinson 
we  are  able  to  reproduce  some  views  in  their  works.  One 
of  these  shows  the  turbine  blading  shop,  with  parts  of  the 
3,000-kw.  turbines  for  the  Perth  (W.A.)  Government 
station  in  the  foreground. 

A  rotor  for  a  7,500-kw.  turbine  for  Leeds  is  also  shown, 
and  it  may  be  of  interest  to  mention  that  a  3,000-kw. 
turbine  is  under  construction  for  Canadian  purchasers, 
which  is  designed  to  run  at  3, G00  R.P.M. 

As  the  standard  Canadian  frequency  is  60  cycles,  Messrs. 
Willans  have  prepared  a  special  series  of  patterns  for  3,600 
r.p.m.  turbines  to  meet  that  country's  requirements. 

It  may  be  of  interest  to  mention  that  the  foundry  is  one 
of  the  largest  in  the  Midlands,  and  a  large  number  of 
castings  are  produced  for  outside  engineering  works,  in 
addition  to  meeting  the  requirements  of  the  works. 

Another  view  illustrates  a  series  of  surface  condensers  iu 
the  erecting  shop.  We  need  only  add,  iu  conclusion,  that 
the  works  are  well  worth  the  visit  proposed  on  Wednesday 
afternoon  next. 


1000 


THE    ELECTRICAL    REVIEW,      [vol.  74.  No.  1,007,  June  12, mi. 


CITY   NOTES. 


(Continued  from  gage  980.) 

Brazilian  Traction,  Li»-ht  and   rover  Co,,  Ltd. 

According  to  the  financial  papers,  the  report  has  been  issued 
covering  the  period  from  the  incorporation  in  July,  1912,  to 
December  31st,  1913.  The  consolidation  of  the  interests  of  the 
Rio  de  Janeiro  Tramway,  Light  and  Power  Co.,  Ltd.  the  Sio  Paulo 
Tramway,  Light  and  Power  Co.,  Ltd.,  and  the  Sao  Paulo  Electric 
Co.,  Ltd..  which  was  undertaken  in  July,  1912,  has  been  success- 
fully carried  out,  and  at  December  31st,  1913,  practically  the  entire 
share  capitals  of  these  three  companies  had  been  acquired  by  this 
company.  The  total  share  capital  of  the  company  issued  at 
December  31st,  1913,  was  8l  14,177.200.  The  results  of  the  com- 
pany's operations  since  its  incorporation  have  proved  very  satis- 
factory, as  is  shown  from  the  following  revenue  statement ; — 
Revenue  from  18  months'  operation  (July  1st,  1912,  to  Dscember 
31st,  19131  ;  revenue  from  securities  owned,  and  under  contracts 
with  subsidiary  companies,  $11,266,138;  interest  on  advances  to 
subsidiary  companies,  $256, 698  ;  total,  $11,522,836  ;  less  head  office, 
general  and  legal  expenses,  interest,  discount  and  exchange, 
•  4  3;  surplus  available  for  dividends,  811,198,493  ;  dividends 
Noa.  1,  2  and  3  on  6  per  cent,  preferred  shares,  at  1 J  per  cent,  each, 
$150,000  ;  dividends  Nob.  1,  2,  3,  4  and  5,  on  common  shares  at 
1  >>  per  cent,  each,  87,735,495  ;  surplus  carried  to  profit  and  loss, 
I  1,012,997,  At  the  conclusion  of  the  year  1913  this  company,  after 
payment  of  a  regular  dividend  at  the  rate  of  6  per  cent,  per 
annum  on  its  ordinary  shares,  carried  forward  a  credit  balance  on 
profit  and  los3  account  of  $3,012,997,  apart  from  the  credit  balances 
of  the  general  reserve  funds  and  profit  and  loss  accounts  of  the 
subsidiary  companies.  The  combined  reserves  and  surpluses  of 
this  company  and  its  subsidiaries  at  the  present  time  reach  the 
total  of  $  15,028, 14 4,  which  have  been  expended  on  the  develop- 
ment of  the  enterprises  of  the  subsidiary  companies.  Large  ex- 
penditures have  been  made  in  the  development  of  the  properties  of 
the  subsidiary  companies  during  the  last  few  years,  so  that  they 
are  in  an  excellent  position  to  supply  the  demands  of  the  public, 
which  are  bound  to  largely  increase,  and  the  result  of  the  present 
year's  operation  should  show  a  material  increase  in  net  income 
over  the  past  year.  The  shareholders'  attention  is  called  to  the 
satisfactory  returns  of  the  first  few  months  in  justification  of  this 
forecast.  The  combined  net  earnings  from  the  operation  of  the 
businesses  of  the  subsidiary  companies  for  the  year  1913  show  an 
increase  of  81,709,437  over  the  corresponding  period  for  1912.  The 
meeting  will  be  held  at  Toronto  on  July  3rd. 


Bath  Electric  Tramways,  Ltd. 

Iambs  Sivewbight  presided  on  June   llh  at  Wincheste] 
E.C.,  <>vcr  the,  adjourned  annual  meeting  for  the  con- 
ation of  the  proposals  of  the  directors  circulated  to  the 
shari  I  February  19th. 

The  Ciiaiiima.n  said  they  would  recolla  i  thai  on  the  occasion 
of  the  annual  meeting  he  told  them  that  the  loan  to  the  hank, 
which  had  been  outstanding  for  a  great  many  years  ami 
which   they   were   gradual!}    paying   on   out  had 

■  ailed  up,    At  the  a i  time  thej   saw  the 

opportunity    ql    using  a    certain    amount    of    money   in    thi 
lucrative    business   of    motor   cars,    and    so    they    submitted 

■   holders  whii  !  a    i  d  and  a 

wards  deferred  to  the  meeting  called  that  day.     At  the  tune 
the    u  rence  dividend  was  proposed  as  a 

possible  necessity,   but   he  slated   that  the  scheme  had   I 

framed    on    extremely   drastic    an  and 

although  he  would  not  commit  himself  to  a  pi 3e,  yet  he 

I    there    wa  n  at   possibility   of   the 

divid<  ad  not  ha\  ing  to  be  juspi  nded.  I  [e  said 
thai  this  would  depend  to  a  greal  extent  on  the  weather,  be- 
eaiiM    the  weatb  i  i  uling  factor  iii  the  case  oi  I 

Well,  the  weather  had  been  very  propitious  and  their 
business  had  gone  on  in  a  most1   satisfactory    fashion,  and  he 
was  m  the  happj    position  of  being  aide  to  announce  that, 
to  thi    rei    mi.    !,a  i  ing  ba  d  much  in  excess  of  n  hal   he 
had  anticipated,  and  owinp  tion  of  the   bank,   the 

prefen  nee  dn  id<  n  it  be  suspended.    Seeing  thi 

they  had  tackled  the  question,  the  bank  had  expressed  their 

annual  payment   than 

thej    at   first  demanded.     Now,   therefore,    they    were    iu    thi 

1  ion  that  tie  .  onld  paj    th<  ir 

debenture  :  lend  and  lay  a     ub 

■    by.     The    i  heme    for    the   prest  m .    at   till 

eu  n<  i  .|.|i.  d.       \    e'lnimniee    i if    aharehi 

ofer  with  the  board,  and  Borne  of  them   had 
b  en  I  I  hem  to  reporl   then    i  . 

Dr.   Monie,    -aid   that    Mr.    lee  and   lum-elf   visited    Bath   and 

■    accompanied  bv  leel  rical 
tiamways  expert.    They  \ i sited  th 

into  a    number  of  thi  and 

they   formed   a    verj    unfavourable  pany's 

undertaking.    The>  met  the  board  m  London  .and  they  agreed 
Balfour,   Beattie    ■ 

id  re- 

held  .  rrpanj      I  [e   and 

Mr    !  trol  had   he.  n 


and  that  the  i littered 

d   running  a  foundry.     A  meeting  of   th 
the  committee  was  arranged  to  take  place  the  ; 

when    (I.  ii.ni    to    make. 

as  to  the  financing  mpanj .     Th<  I  to  make 

sure,  however,  that  the  Board  would  endeavour  to  f<  U 

■  :     ath    reportof  Ah  asrs.  Balfour,  I  teatt  ii  &  i  fc 
Lminarj  interview    with  the  Chairman,  however,  they 
obtained  from  him  a  mosl  remarkabl  I      'J  hey  heard 

that   the   board    was   so   dissatisfied   with  tvourable 

reporl  of    Messrs,    Balfour,    Beattie   that,    without  consulting 
Hi.   committee,  thej  had  asked  another  expert,  Mi.  Hamiltoo, 
of  Leeds,  to  make  a  report,    tie  ventured  to  think  th 
pari  oi   thi    board  w  at    mosl  unwaj 
His  belief  wa*  that  the  Board  improperly  sent  Messrs.  Balfour, 

report  to  the  managei   at   Bath    and   the 
tin  n  suggested  the  calling   ub  ol   some  othei       pert     bo  that 
the  management    might   be    white-washed-    Thai    was  a   way 
of  conducting  business  that  his  colleagues  on  the  committee 

and     I Belf     were     DOt    acellst I     1..      .mil    on     thai 

i  he\   r.  fused  to  consider  the  matter  further  w  ith   i  hi 

They  had  had  a  most  extraordinary  statement  from  the  Chair: 

man  that  day.     Two  months  ago  a   bcI ■   was  put 

them  winch  fundamentally  affected  the  preference  share* 
holders,  who  were  asked  to  forego  then  dividend 

of  years.     Now  the  Chair a  cami    and   told  them  that  the 

position   w as  changed,  and   that   the   prefi 

would  receive  their  dividend  in  future     ft        med  to  him  that 

ii qi  i   the  board  ceased  to  control  their  affairs  the  better, 

The  committee  had  come   to  the  conclu 

m    w  hieh    the   heard    were   to  a    large   extent    i 
by   the   staff  at  Bath.     They   had   heard   a    greal  di  il 
the  motor  'buses  and  the  torpid.,  ear-,  but    M- 
&  Beattie  said  they  had  not  produced  any  profit,  aj 
sonally,  he  believed  thej   were  making  a  heavy  loss  on  them. 

Balfour  &  Beattie  showed  that  the  Bath  undertaking 
was  verj    much  over-staffed  and  thai   they  could  mal. 

niies. 

Mr.    Roe,   who  accompanied  Dr.   Moody  to  Bath,  ei 

il..'    ivm.ii  I.  ;   made   bi    I  he  la  I    speakei .   and     p 

length  on   the  past   account  -  of  the  company.     Be     > 

that    money    had     been     Ii  liter,  d     aw  ay    in     rnol 

foundry,    a    tea    shop   and    side-shows,    which   look   up  much   of 

i  lie  manager's  t ■  w  hich  could  have  h  en  bi  tte)  d 

the   tramwaj    undertaking.     He  a led   that    the 

meni  of  Mr.  Hamilton  to  make  a  report  was  nothing  less  than 
scandalous,  and  hoped  the  shareholders  would  show  their 
condemnation  of  such  a  ring  their  proxies  to  men 

desen  ing  i  if  confidi  qi  e. 

\1  r    d  <>  i  -ii  hi.  nlin  nun  otment  of  the  con 

at  the   la  i    meeting,   said  they  all  ought    to  have   th 
neers'    reports   iu    their    hands    to   see    what  they    were.      He 
agreed  with  Dr.  Moody  in  regard  to  the  "right-about  face" 
turn  of  the  board,  but,  on  the  othei   hand,     urelj   Di 
did  not    mean  to  infer  that   the  o  pmi  iii    Mr    Hamilton  was 
not  worth  anything  at  all.     He  did   not  see  how    th 
judge  bj    the  verbal   statements  of   the  committee 
must  have  the  reports  and   tlnnk  for  themselves, 

After  a  further  lengthy  discussion,   to  which   the  Chairman 
replied    the  Ch  urm  uj  i  aid  thai   there  was  uothing  1" 
meeting,  but  th    report    ol   th  iuld  bi     i  nl  to  the 

hareholders. 

In    meeting  then  ended. 


Madras  Electric  Supply  Corporation,  Ltd. 

Thi;   annual   meeting   was  held  at   1.   Queen   Victoria 

E.C.,  on  June  3rd,  Mr.  James  Gr.u   (the  Chairman)  presiding. 

HAIRMAN,     111    proposing     the     adoption     of    lie 

|  19),   said    (hat    since  the    lasl 
Walrond  and  Sir  W.  J.  Cunningham  had  resigned  thi 
.,n  the  hoard,     lie  (Mr.  Gray)   wa-.  elected  to  fill   the 
.  an-,  d   bj    Mr.    Walrond's   resignation   and 

h in-  oi  appointing   him   '  hi n      He  had 

bei  n  a   director  of   the   Madras  Tramwaj    <  lo.   shut    n 
pi.iation,    and     he    hoped    thai     his    knowledge    Ol     that    under- 
taking  would  be  ol     ervici    in  carrying  on   the  administration 
of  the   Electric  Supply  Corporation.     Important  chan 

also     taken     place     in     Madras,     and      the 

.  I   by  the  ( Ihaii  man  at   the  List   g.  ting  had 

I,.,  n  can  ied  out  and  the  joint    manag nl   ..I    I 

p. mi.  .       i     inaugurated   on    lln    d  i    I  v,-,  mix  r  la  I         ft* 
!   thai   tie    o    nil     i.. i    tin    -.... 
I  he    revi  nue    account       h 
and    after    adding    debenture    intet 
'de    and    di\  idend   on    the    lramwa\ 

total  loss  of  £10,526.     In  view  of  the  n  port  fot 
Chairman's   speech    at   the    h    I    gi  noral   meeting,    thi 

doubtless   prepared    for    Ul 

Id  hardlj    ha'  e  h  :  tbles  with  tl«* 

.   Id     plant  .     however,     w.  i 

and  it  was  with  the  Htm.    t  difficulty  that  it  was  kept  running 
tl    in    the  item 
he  total  i  £34.511 

pan, I    with    619,182   last    year,    an    increa 

i   th,    numb  i  of  unit  i  d  onh   27  e 

The  co  iting  |«  r   B.T.   unit   sold 

lied     1.191 
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salaries   ,240d.,   repairs    215d      Winn   be   lold    them  that  the 

a(    ol     lax  capacity 

b  rablj  li      than  half  of  thai  thi  s   would  appre 

oiate  v  bj   the  results  1  o  imfavouraJble. 

in  \  ii  ■    of  the  inefficiency  of  the  old  plant  and  th< 
|i,i  ition  mi  w  1 1 1-  1 1  thi  j   ■•  ould  l"    pla©  d  if  an:    furl  bi  i   I 
occurred,  I  □  con  fcani  l  tion 

of  the  nr»   planl ,     In  addition,  ho         i ,  to  di  laj     incid  otol 
to  a    larg     contract   of   that    kind,  the  cont  ractoi     bad 
handicapped    bj     difficult}     in    procuring    supplies    of    local 
mil  i  ial,  the  sta  the  Br  i  Bet  ha\  ing  been   po  tponed 

for  manj    week     waiting    for   Sri  In 

addit i  rect  ion    had    been   n  tarded  on    account    of   illriei 

among   tl  n    staff   of   the    contractd  He   could 

assure  them,  however,  that  the  matte]  was  receiving  the 
closest  attention  of  the  management  and  everything  poi  ible 
v- .j  being  done  to  expedite  completion  of  the  new  plant.  In 
ordei    that    the  shareholders   might  have  the   latest   informa- 

i  the  consulting  engineers  cabled   to   Madras  the  previous 

daj    i"  enquire   as  to   the   rate  of   progress.     Thej    bad    that 

i  inn'   ml  a  cablegram   that   a   preliminary  run  of  the 

first  boiler  and  the  first  turbine  would  take  place  on  the  6ih 
inst.  The  second  and  third  turbine  would  be  completed  on 
the  13th  inst.,  and  fire-bricks  for  the  second  and  third  boilers 
had  been  promised  for  the  24th  inst.,  and  if  those  promises 
were  fulfilled  those  boilers  would  be  readj  for  steaming  on 
lltli  July.    The  consulting  engineers  thought   the  preliminary 

tests  should  be  c pleted  bj   the  end  of  July,  when  the  whole 

oi   the  n'\\  plant   would  be  in  beneficial  use.    The  cost  of  dis- 
ution  was  less  than  last  year,  the  maintenance  and  repairs 

i ains   having   been    reduced.     Management  expenses    did 

not  show  an\  reduction,  the  change  uot  haying  been  inaugu- 
rated until  the  end  oi  the  year,  The  credit  side  of  .the  revenue 
account  wa  isfactory,  for  although  no  serious  efforts 
could  be  made  to  procure  new  consumers,  the  reve in- 
creased -I  per  ft  ii t .  Their  representatives  in  Madras  had  no 
doubt  that  as  sunn  as  energetic  steps  could  be  taken  there  would 
be  a  large  development  in  the  demand  for  electrical  energy. 
Negotiations  were  proceeding  with  the  Corporation  of  Madras 
tor  more  street  lighting,  but  having  regard  to  the  very  high 
price  of  fuel  the  directors  considered  that  the  rate  of  2J  annas 
t.il  ii\  the  licence  was  in  some  cases  insufficient,  and 
bhej  bad  applied  to  have  that  question  referred  to  arbitration 
as  provided  bj  the  Indian  Electricity  Acts.  Further,  in  their 
opinion,  the  present  flat  rate  to  private  consumers  for  light 
and  power  was  too  low,  and  in  conjunction  with  the  consult- 
ing engineers,  Messrs.  Merz  and  McLellan,  they  were  con- 
sidering what  emild  be  done  to  increase  the  rate,  but  they 
were  not  yet  in  a  position  to  formulate  a  definite  proposal, 
the  conditions  in  Madras  bcino  somewhat  exceptional;  There 
was  so  much  scope  however  for  the  reduction  of  costs  that 
whether  they  decided  to  increase  the,  rates  for  lighting  or  not 
tin  \  were  satisfied  that  the  present  results  could  be  greatly 
improved.  Unfortunately  they  would  only  get  the  full  benefit 
of  the  new  plant  for  four  or  five  months  this  year,  but  he  was 
glad  to  say  that  under  the  new  management  the  cost  of 
generating  With  the  old  plant  had  been  reduced  and  therefore 
they  looked  forward  to  presenting  accounts  for  1914  oi  a 
much  more  satisfactory  character.  The  tramway  business  con- 
tinued to  develop  satisfactorily.  The  traffic,  receipts  in  L913 
amounted  to  644,201  rupees,  being  an  increase  of  7.71  per 
i  i  in.  on  1912,  and  down  to  the  end  of  May  this  year  there  was 
an  increase  of  8.1  per  cent,  on  the  corresponding  period  of 
1913.  At  the  end  of  1913  theri  wa  available"  for  distribution, 
including  the  amount  brought  forward  and  after  adding  de- 
benture interest  and  providing  £7,000  for  depreciation  and 
renewals,  the  sum  of  ±12,552.  A  dividend  of  0  per  cent,  was 
paid  on  the  preference  shares  and  5  per  cent,  on 
ii'  ordinary  shares,  and  the  sum  of  £3,320  was  car- 
ried forward.  For  1912  a  dividend  of  -I  per  cent,  was  paid 
on   the  ordinary    shares   and   £5,000  only  was  transferred    to 

depreciati ad    renewals.     The  relaying  of  the   permanent 

way  with  90lb.  rails  and  the  renewal  of  the  rolling  stock  would 
be  completed  this  year,  and  the  transfer  from  revenue  to  de- 
preciation and  renewals  fund  at  the  end  of  1914  would,  they 
expected,  bi  considerably  reduced.  They  bad  expended  during 
the  year  £41,977  on  capital,  of  which  £34,229  was  on  new 
buildings  and  machinery.  To  enable  them  to  complete  the 
new  installation  it  would  be  necessary  to  provide  a  further 
amount  of  capital  on  account  of  which  they  had  issued  since 
the  accounts  were  closed  £4,000  of  6  percent,  debentures,  in- 
creasing the  amount  issued  to  £192,675,  leaving  £7,325  un- 
ci and  available  when  required.  He  regretted  that  he 
had  not  been  able  to  submit  a  more  encouraging  statement, 
but  they  were  confident  thai  the  company  was  now  on  the 
point  of  turning  the  corner  and  hotter  limes  were  in  store 
them.  One  thing  he  could  say.  and  that  was  that  thi 
directors  and  staff  would  spate  no  effort  to  put  the  under- 
taking at  the  earliest  possible  moment  on  a  basis  which  would 
reflect  credit  upon  themselves  and  what  was  of  greater  im- 
portance would  provide  shareholders  with  a  return  upon  the 
■  apital  which  they  had  invested. 

Mr.  J.  G.  B.  Stone  seconded  the  motion. 

In  reply  to  questions  the  Chairman  said  that  he  was  not 
at  present  able  to  say  what  the  loss  would  be  of  replacing 
the  old  plant.  Until  the  new  plant  was  running,  they  were 
still  doubtful  as  to  what  proportion  of  the  old  plant  would  be 
able  to  be  beneficially  used.  Undoubtedly  if  the  company 
jvere  eommen  ing  imu  they,  would  put  in  the  plant  thai 
now   hem-  installed,  but  at  the  time  they  put  in  the  old  plant 


he  did  not  think  th 


Itirminffhaiii  District  Power  and  Traction  <  ft,,  ltd. 

I  oi    'I m   all 

i     0 1  - 

■    pena     at intec  to   £64  L5i    a  tnpar 

poo  iding    for    all      u  idino 

repairs,   maintenano 

placing    64,000   to   thi     rem   ,al     I  a 

p!u  .  £109  I ■■in   foi  I  rona 

this  bas  to  be  d<  ■ 

debenture  stock   £17,880,  leaving  a  balance 

ducting  debenture  sinking  fund    65,428  and  d  i   the 

year  on  the  •>!  per  oenl    cumulate  e  preferen 

tin  re  r<  mains  I'l  1,512.    'I  he  ■  dend 

on  the  preferred  ordinary   shares  at  the  ran  cent. 

for  the  year  612,250,  puttini  62,000  and  cai 

forward  £262. 

The  gross  receipts  from   the  tramv  ay        ■  ■  com- 

pared with  653,640  in  L912.    Th  |  i  the  light- 

ing and  power  department  amounted  to   636  • 
of    66,942  compared   with   the  previou     yeai      The  dividends 

received  from  invest tits  produced    £30,849,  compared   with 

£30,180  m  1912. 

I     penditure  on  the  capital    curred 

during  the  yei ■  18,134  motor 

omnibuses  for  hire  to  the  Birmingli  ■ 

P Hi    i(i....ii pital  ol   ;!"    latl mpan;    i     owned  b;    this  company. 

A    sum   of   £172,876,    representing    the   book   value   ol    the   Smethwick   Electric 

Supply   Undertaking,    has    be eived    from    thi     Shropshire,    Worcestershire 

and  Staffordshire  Electric  Power  Co  on  thi  transfer  in  November  last  to  that 
company   of    the    Smethwick    Electric    Lighting    Order,    189!  power 

stations,    mains,    etc..    forming    pari     ol     the    undertaking.      The    amou 

received  has  been  credited  to  capital  i il   and   the  deposil   with  the  company 

ol    £212,091  10s.  8d.  which  "us  balance  sh 

repaid. 

During  the  year  the  balance  of  £H,B'M  of  the  4£  per  cent,  debenture  slock 
of  the  company  was  issued  to  provide  funds  fur  the  extension  of  the  Smethwick 
powei  station  pending  the  sale  "I  the  electric  supplj  undertaking  to  the  Shrop- 
shire Power  Co..  to  finance  the  Bin;  ■  fidland    Motor  Omniht 

Ltd.,    ind   l ■      The   total   amount   ol   debenture   stock   now  out- 

standing  is  £418,528.  In  accordance  with  the  trust  deed,  a  sum  equal  to  one 
per  cent,  of  the  debenture  stock  issued,  together  with  an  amount  representing 
interest  on  the  stock  previously  redeemed,  was  paid  to  the  debenture  trustees 
in  July  last  ami  was  applied'  by  them  in  the  purchase  and  cancellation  of 
£6,055  stock. 

Ih,  company  holds  161,566  ordinal-}  shares  of  £i  each  in  the  Electrical  and 
Industrial  Investment  Co.,  Ltd.  A  proposal  has  been  made  by  that  company 
to  convert  the  ordinary  shares  "I  £\  each  in  that  company  into  7  per  cent. 
preferred  ordinary  shares  of  10s.  each  and  deferred  ordinary  shares  of  10s. 
each,   in  equal  proportions,   to  which   the  company   has  acceded. 

Increases  have  taken  place  in  the  traffic  receipts  of  all  the  associated  com- 
panies  principally  as  a  result  of  the  continued  good  trade  in  the  various 
districts  served  bv  the  companies  and  the  prevalence  of  exceptionally  fine 
weather  during  last  summer,  and  in  all  casi  these  companies  have  put  larger 
sums  to  reserve.  . 

li...  increase  in   thi  due  to  the  higher  cost  of  material   and   the 

incn  asi    in   the  i  atei   ol   ■•  ■■.  ■  -  paid  to  the  emp 

II leCtril      lighting     and     power     supply     business     having     been     sold     lo     the 

Shropshire,   Worcestershire  end  Staffordshi're  Electric   Powei   Co.,   thai   company 

will     in    future    supply    the    electricity    required     for     working    the    company's 


Miles  open  : — 

Route   miles 

Single    line 

Double    line 
Passengers   carried 
Average   rec.    per   passenger 


1912. 


1313. 


in  32  in  32 

i  66  i  66 

5.66  5.66 

12,159,739        12 

:rll 


Average    exp.    per    passenger    (apart    from    rent    of 

line,  etc.}  _™>f 

Proportion  of  expenses   to   receipts     


The  annual  meeting  was  held  on  June  3rd  at  the  Electrical 
Federation  offices.  Kmgsway,  Mr.  C.  S.  B.  Hilton  presiding. 

In  proposing  the  adoption  of  the  report,  the  Chairman 
said  the  business  again  showed  expansion  in  both  branches, 
and  although  it  had  not  been  possible  to  recommend  an  in- 
creased dividend  they  bad  no  reason  to  be  dissatisfied  with 
the  position  or  with  the  outlook  for  the  future.  The  receipts 
from  the  tramways  showed  an  increase,  of  £2,000,  of  which 
£400  was  contributed  by  the  parcels  department,  while  run- 
ning expense  had  increased  by  £1,300,  of  which  £760  was 
accounted  for  by  increases  in  wage's  and  salaries.  Repairs 
and  maintenance  had  increased  by  i'l. 100,  mostly  caused  by 
additional  expenditure  on  rolling  stock.  Sundry  receipts 
showed  a  considerable  increase,  which  arose  chiefly  from  the 
sum  of  £913  paid  by  the  Birmingham  and  Midland  Motor 
Omnibus  Co.  for  hire  ol  omnibuses.  The  number  of  pas- 
sengers carried  during  the  year  increased  by  120,000,  but  the 
expense  per  passenger  and  the  ratio  of  expenses  to  receipts 
also  showed  substantial  increases.  The  track,  rolling  - 
and  overhead  equipment  bad  been  maintained  in  tiist-class 
condition  during  the  past  year,  and  negotiations  were  now 
proceeding  with  the  Smethwick  Corporation  for  certain  im- 
provements in  the  track  which,  if  earned  out,  would  permit 
carried  oui  on  the  main  line  and  on  the 
Bearwood  Road  line  which  it  was  hoped  would  result  in 
increased  traffic.  On  thi  electric  supply  side  they  had  again 
the  satisfaction  of  reporting  steady  progress;  10,150,473  units 
sold  during  the  year  compared  with  7  ]  L912. 

The  receipts  increased  by  £6.941  and  the  profits  amounted  to 
£12,847   against   -£'11.111    in    the  previous  year.      The  higher 
if  fuel,  which  maintained  throughput  the  year  caused  a 
dcrable  increase  m  the  and  in  the 
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earlier  months  of  the  year  under  review  they  were  still  feeling 
the   effects  of    the   coal   strike.     That   was   the   last   time   to 
which  he  would  have  to  refer  directly  to  the    working  results 
of  the  electricity  supply  Bide  of  the  undertaking,  as  the  whole 
of   that   undertaking  had    been    sold    to  the  Shropshire,    Wor- 
sbire    and    Staffordshire    Electric    Power    Co.,    and   in 
future  they  would  only  have  an  indirect  interest  in  the  work- 
ing of  that  company  through  their  holding  in  it.     He  referred 
last  year  to  the  labour  question.     Thej    had   again  this  year 
to  meet  further  demands  for  increases  in  wages  and  salaries, 
and  as  far  as  they  were  justified  \\>    hoped  they  had  met  them 
m  a  g'  nerous  spirit.    They  were  not  in  any  exceptional  posi- 
tion m  that  matter.    The  demand  lor  increased  wages  existed 
among  the   whole   working  population   of  the   country.     The 
expense,   of  living    had    increased   and   employers  of   labout 
during  times  of   prosperity    recognised,    he   thought,   all   fair 
demands  willingly.      That    was  right,   hut   the  cost   to  the  com- 
pany   was    not     fight    and     would     give    rise     to    considerable 
anxiety  when  the  tide  of  prosperity  turned.    The  question  of 
economy   was  therefore  always  before   the   directors.     Turning 
to  tbe  investments,  the  interest  received  on  investments  in 
the  associated  companies  amounted  to  £30,849  compared  with 
iO  m  the  preceding  y<  ar,  an  increase  of  £369.    The  South 
Staffordshire  Tramways   (Lessee)   Co.   again  failed  to  pay  a 
dividend  on  its  preference  shares,  hut  placed  £3,500  more  to 
reserve.    They  received  an  increased  dividend  on  the  ordinary 
shares  in   the  Dudley  Co. — 1  per  cent,   against  2  per  cent. — 
and    they    received    an    increased  amount    in    dividend   on   the 
preference  shares  in   the  Investment    Co..    the   dividend   being 
for  twelve  months  instead  of  for  seven   months  as  in  the  pre- 
vious  year,     tin    the    increase   of  their   holding  of  debenture 
stock   in   the  South  Staffordshire   Tramway    (Lessee)   Co.,   on 
which  they  received  only  six  months'  interest  in  the  previous 
year,  they  had  received  a  full  year's  interest  this  year,  so  that 
in    spite    of   the    fact   that    the    equivalent    of    the    dividend 
received  in  past  years  from  their  holding  in  the  old  City  of 
Birmingham  Tramways  Co.,  Ltd.  had  not  been  received  this 
year    from    the    holding    now    representing    that    investment, 
there  was  room  for  congratulation  that  the  dividend  received 
from  the  associated  companies  still  showed  an  improvement. 
He  mentioned  last  year  that  they  had  every  reason  to  hope 
I    substantial  dividend  from   their  holding  in   the  Invest- 
ment Co.    for    the    year  ending   December   31st,    1913.     That 
hope  had   not  been   realised,   but  he  thought  a  reference  to 
the  report  and  accounts  of  that  company  would  convince  them 
that  their  investment  was  a  good  one,  and  that  the  conserva- 
tive policy  of  the  directors  was  entirely  in  their  interests  in 
the   present  financial  conditions  prevailing.     Turning   to   the 
capital  account,  they  would  remember  that  there  was  an  item 
of  £212,091,  a  loan  from  the  Shropshire  and  Worcestershire 
Co.     Tli at  had  been  entirely  liquidated  during  the  year,  and 
while  the  capital  account  had  been  increased  on  account  of 
the  tramway  undertaking  by  £180/100,  chiefly  in  the  purchase 
of  motor  omnibuses,   and  on  the  lighting  side  by  £6,523,   it 
had  been  credited  with  £172.895,  the  result  of  the  sale  of  the 
electric  light  undertaking  of  the  Shropshire  Power  Co.     Ad- 
vances had  been  made  to  the  Power  Co.  since  the  close  of  the 
year  pending  the  completion  of  arrangements  for  the  issue 
of  the  further  capital  on   its  own  behalf  to   provide  for  the 
purchase  of  the  electrical  supply  undertaking  in  Dudley  and 
for  additional  plant  now  in  course  of  delivery  at  the  Smeth- 
wick  power  station.     When  the  Bill  now  before  Parliament 
to  authorise  the  Shropshire  Co.  to  issue  preference  shares  had 
received  the  Royal  assent,  the  company  would  become  one  of 
the   biggest  supply  companies  in   the  country.     The   area  in 
which    tho    Shropshire   Power   Co.    operated    was   capable   of 
large  future   development,   and  it   would   be   necessary   from 
time  to  time  during  the  next  few  years  to  incur  considerable 
expenditure,  for  that  purpose.     During  the  year  the  Corpora- 
tion  of  Birmingham   decided    that   they    must   have   all    the 
means  of  transport  inside  the  city  in  their  own  hands,   and 
an   agreement  had  been  concluded  with   the,  Corporation  by 
which  they  bought  the  garage  of  the  omnibus  company  and 
30  of  the  omnibuses  of  the  Birmingham  and  Midland  Motor 
Omnibus  Co.     He  was  glad  to  say  that  their  relations  with 
the  Corporation  continued  to  be  very  friendly,  and  as  a  result 
the  agreement  provided  that  the  company's  omnibuses,  which 
would   in  future  operate  in   the  outside  districts  around   Bir- 
mingham, might  nevertheless  run  through  into  the  centre  of 
the,   city,    but   without   plying   for   hire   in    the  city   and    at    a 
minimum  fare.    That  was  a  satisfactory  arrangement  for  the 
company,   having  regard  to  the  fact  that  they  had   no  longer 
any  interests  inside  Birmingham.  The.  outside  business  showed 
signs  of  expansion   and  good   increases  in  receipts  had  taken 
place.      The   omnibus    company    had    on   order   40    additional 
'buses  to  r<  place  those  sold  to  tbe  Corporation.     With  regard 
to  the  reports  of  thi    associated  companies,  he  could  only  add 
that  the  conservative  policy  of  the  directors  of  the  Electrical 
and   Industrial  Imestment   Co.    was  fully  appreciated  by  that 
I.     having     regard     to    the    troublesome    financial    times 
h    which   thej    hid   ben  passing  and  the.  end  of  which 
not  even  yet   in  sight.    The  result  of  the  division  of  the, 
ordinary  ghares  of  that  company  into  half  preferred  ordinary' 
and   half  deferred  ordinary  secured  at  least  the  equivalent  of 
Ot.    dividend   in   future,  on   their  original  holding  of 
£161,566    ordinary   shares.      The.    report   of    the    Dudley    and 
Stourbridge   Co.   showed   a    marked    improvement   on    that   of 
previous  years.     Tho  South   Staffordshire  Tramways  (lessee) 
Co     appeared     to    have    definitely    turned    tho    corner    and 
have     put     its     bad     days    behind        The     WolreTbflmp- 


ton  and  District  Co.  had  also  had  a  prosperous  year  and 
was  able  to  increase  its  reserve  fund  and  to  pay  the  same 
dividend  as  in  1912.  The  Birmingham  &  Midland  Motoi 
Omnibus  Oo.'s  receipts  had  increased  by  over  £20,000,  and 
thai  companj  was  also  able  to  show  a  fairly  satisfactory 
result.  To  summarise  the  position,  the  total  receipts  showed 
an  expansion  of  £1(1,718,  while  the  expen  es  had  increased 
b\  68,568,  gi\ing  a  net  improvement  of  62,150,  whilst  the 
surplus  at  then-  disposal  amounted  to  £58,258  against  £55,108. 
all  "I  the  transactions  of  the  year  they  had  £63,000 
in  reserve  funds,  in  addition  to  which  the  subsidiary  corns 
panics  had  their  own  seperate  reserve  and  renewal  funds: 
the  total  amount  of  which  on  31st  December  last  was  £87,82$ 
They  were  therefore  able  to  maintain  the  dividend  on  the 
ordinary  shares  at  3J  per  cent.,  to  place  £4,000  to  renewal 
fund,  compared  with  £5,000,  and  to  place  to  reserve  £2,000 
against    63,000. 

Mr.  .1,    \.  Lycett  seconded  the  motion,  which  was  adopted 
without  discussion. 


Singapore  Electric  Tramwajs,  Ltd. 

Sib  Pbank.    \.  Swettenham  (chairman)  presided  mi    luesday 
at  1!',  St.  Switbins  Lane,  E.C.,  over  the  annual  meeting. 

The  CHAIRMAN,  in  moving  the  adoption  of  the   rej 
the  capital  now  stood  at  £100,000,  effect   having   been   giv<  a 
in  the  accounts  to  the  reduction  ot  the  shares  from  £1  to  5s., 
which  was  sanctioned  by  the  court  in  February  of  last   \ 
To   meet  these   new  conditions   £3,825,   the  debit   bi 
the  profit  and   loss  account  at  December  31st,   1912,   had    to 
be  written  off,  and  the,  amount  at  which  the  tramway  under- 
taking stood  in  the  books  of  the  company  had  been  reduced 
by  £296,175.     Last  year  he  referred   to  the  progressive   state 
of    the,   company's    business,    and    the   year    1913    Bhowed    .< 
marked    improvement    over    1912,    the    profit    being    £9,385, 
and  they  now  for  the  first  time  had   a  balance  on  the  right 
side.     They  had  given  earnest  consideration  to   the   question 
as  to  the  commencement  of  the  payment  of  a  dividend.     The 
board    were  as  anxious  as    the    shareholders  that    the    time 
should  be  as  early  as  possible,  but  they  considered  it  prudent 
this  year  to   recommend   that  the    balance   of  piolit   should   lie 
carried    forward,    although    they    did    not  think   it    would    In 
too  optimistic  to  say  that  by  next  year  they  would   be  in  a 
position  to  recommend  the  payment  of  a  dividend  which  thej 
hoped  would  be  the  forerunner  of  an  annual  distribution  of 
profits.      A  strong    reason    lor    deferring    the    question  of   a 
dividend   was  that  the  board   for  long  had   under  considera- 
tion   the  recommendation    of   their    manager    to    const  met    a 
parallel  line  of  tramways  in  the  most  densely  inhabited  pan 
of  Singapore,  and  that  would  cost  a  large  sum.     The  proj 
had   much    to    recommend   it,    but    depended   at    present  on 
certain  questions  in  regard  to  two  bridges  which  had   to  be 
widened,   and  the   apportionment   of  the    cost   of  this    work 
was   still  the   cause   of    correspondence   with    the    Singap 
Municipality.       As    time     went    on   extensive    repairs 
needed,  and   for  all  these  reasons  the.  board  considered   that 
it  was  well  to  strengthen  the  financial  position  of  the  com- 
pany  and  carry   forward   the   profits  of  1913.     They   had  al- 
ready shipped    several    items  of   the   new    power  plant,    and 
they  hoped  to  get  the  350  kw.  Diesel  engines  shipped  in  the: 
course  of  a  week  or  two.     This  ne.w  plant  would  cost  about 
£16,000  f.o.b.,  so  that  with  the  freight  and  erection  the  total 
capital    expenditure    would     be     in    the    neighbourhood    of 
£20,000.     The  revenue,  showed  an  increase  as  compared  with 
the  previous  year  of   £9,360,  or  approximately  15   per  cent. 
The  gross  receipts  from  the  sale  of  current  for  lighting  and 
power  were  almost  10  per  cent,  down  as  compared  with  I'M.'. 
but  this  decrease  was   wholly   accounted   for   by  the   revised 
scale  of  rates   charged    to    the    Municipal    Commissioner 
Singapore,  which  came  into  force  on  January  1st,   L9 
after  year,   the   revenue   from   this   source    had    shown    a    high 
percentage  of   increase    and    had    become  an    important    part 
of  their    business,    and   clearly    therefore   it   was   their   dutj 
to  go  into  the  matter   very    closely  and    to   offer    the    b 
terms  they   could   to   the  Municipal   Commissioners  in   ordei 
to  6ecure  a  continuance  of   trading   with  them.       I 
confident  that  the  demands  would  increase  and  fully  ju 
the   course    they    had    taken.      As  was  pointed  out   in   March 
last  year,  tho  supply  contract  was  to  be,  extended  foi 
ol    Hi   years    from   the   date   that  electrical  current   was   sup- 
plied   to  the  Tanglin   district.      They    were    not    yet    abl 
say  when  the  first  supply  for  this  district    would  bi    requ 
but  until    it    was   they   had  tho   satisfaction  of  knowing  that 
they  had   the   minimum  of  10  years'    trailing  with 
cipality  before  them.     The  expenditure,  for  thi    yeai    bad  in- 
creased  somewhat   in  one  or   two    branches,   particularly    in 
fuel,   which  was  nearly  £1,200  in  excess  of  191'2_^  Thi 
attributable  almost    wholly    to  the    increase,   of  373.000  i 
of    energy,    and    coal    also    had    been    slightly    dean 
traffic  expenses  showed  an  increase  of  about   £600 
4J    per    cent,    moro    than    the    pr"i  ear.       Maintcna 

and    repairs    were    £2T/tO    higher,    the    principal    il 
an    increase    of    £2,000    in    the.    work    on    the    pcrmanenl 
way.     This  was  an  expenditure   which  could  ided, 

and  which  must  not  be  neglected.     In  Singapore  a  great  deal 
of  their  track  was  very  little  abovo  sea  level,  the  road  b 
constructed   on   what  was  practically   a   mud  subsoil,   and  r 
vrne  therefore    very  necepcary    that  any   defects   in    the  rer' 
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iiiinii  hi.    waj     through     linkage    or    othei    cause  should   be 

pr ptlj     repaired       The    expenditure ih.     track,   how- 

iih.iiii    .in  avoidance  oJ   what  migbl    become   a   beavj 
expense    tbi    rolling   Btocb    maintenance.      Thej    had    wril 

..(I   to  depreciutioi truck,  rolling  stock,  etc.,   £18,269.     It 

was  shown  bj  th<  tatemenl  ol  averages  published  with  the 
accouats  that  they  carried  over  16  million  passengers  (lining 
lust  year,  or  an  increase  oi  aearrj  2,200,000,  and  it  was 
latisl'actorj  to  note  thai  thej  were  more  than  maintaining 
in  year  the  volume  ol  traffic.  The  receipts  for  the  current 
year  to   Saturday    last  were  9,671    dollars   in   excess  ol   the 

corresponding   period  of  last  year.     Notwithstanding   tl 

creased  traffic,  the  car  mileage  was  reduced  by  34,677  miles 
.i  compared  with  a  reduction  for  the  previou  year  of 
29,698  null's.  The  passengers  carried  per  car  mile  had  gone 
up  from  6.71  to  7.9.  The  receipts  pel  car  mile  for  last  year 
were  8.69d.,  as  against  7. 1  hi.  in  L912.  The  expenses  per 
car  mile  were  l.LM.,  or  an  increase  of  0.3d.  per  mile.  The 
expenses  of  the  tramway  undertaking  represented  50.9  per 
cent.  <il  the  receipts,  whiir  tin-  tot ;il  Singapore  expenses  were 
only  49.53  per  cent,  of  the  total  Singapore  revenue.  In 
1912    these    figures    were    57.25    per    cent,    and    52.66    per   Cent, 

respectively.  In  conclusion  the  chairman  said  the  board 
had  great  pleasure  in  expressing  their  satisfaction  at  the 
manner  in  which  the  work  of  the  company  had  been  con- 
diii'li'il   in  Singapore,  by    their   manager  and  his  staff. 

Mr.   E.  1  >.w  is  seconded  the  motion. 

Mr.  Xti\u  contended  that  the  board  were  using  the  profits 
of  the  company  to  purchase  debentures,  and  that  seeing  how 
long  the  shareholders  had  Keen  without  a  dividend  they  ought 
bo  have  one. 

Mr.  Waldbon  asked  from  whom  the  debentures  were 
|  mght,  and  if  the  company  had  purchased  any  from  mein- 
bers  of  the  hoard  or  from  companies  with  which  members 
ni   the  board  were  associated. 

The  CHAIRMAN  said  the  hoard  had  only  one.  interest — it  was 
that  of  the  shareholders— and  seeing  that  the,  debentures 
were  bought  at  a  considerable  discount  and  they  were  saving 
interest,  he  thought  it  was  a  good  way  of  using  their  money. 

Mr.  E.  Davis  (a  director)  said  the  debentures  had  been 
purchased  slightly  below  the  market  rate.  In  one  case,  they 
bought  a  number  from  a  company  with  which  some  of  them 
were  connected.  The.  new  construction  they  had  in  view  would 
cos!  £45,000,  and  they  would  be  able  to  borrow  money  for 
the  purpose  on  the  security  of  the  debentures  they  had  in 
hand. 

The  Chairman  said  they  anticipated  that  the  work  they  con- 
templated would  pay  them  well.  He  had  said  they  hoped 
next  year  to  pay  a  dividend,  and  personally  he  would  be 
greatly  against  the  payment  of  a  dividend  unless  they  saw 
their  way  to  continuing  it. 

The  motion  was  carried  and  the  retiring  directors  re- 
elected. 

Bombay  Electric  Supply  and  Tramways  Co.,  Ltd. 

The  directors  report  that  for  the  year  ended  31st  December, 
1913,  the  total  revenue  from  all  sources,  including  the,  amount 
represented  by  sale  of  current  to  the  tramways,  amounted 
tu  £276,468,  an  increase  of  £19,768,  or  7.70  per  cent,  over  the 
previous  year.  The  total  expenditure  was  ±'130,896,  an  in- 
crease of  £2,878,  or  2.24  per  cent.  The  net  profit  aggregated 
£145,573,  showing  an  increase  of  £16,891,  or  13.12  per  cent. 
Alter  deducting  interest  on  the  debenture  debt  amounting  to 
£36,132,  placing  £23,500  to  depreciation  account,  £6,668  to 
sinking  fund,  and  deducting  £8,000  for  the  redemption  of  the 
second  debentures  of  equivalent  par  value  drawn  for  repay- 
ment on  the  1st  July  last,  there  remains  £71,273  plus  £5,072 
brought  forward. 

The  directors  recommend  payment  of  the  dividend  on  the  G 
per  cent,  cumulative  preference  shares  £22,497,  and  that 
accrued  to  31st  December,  1913,  £13,498;  a  dividend  on  the 
ordinary  shares  at  the  rate  of  6  per  cent,  per  annum,  free 
from  English  income  tax,  £36,000,  leaving  £4,350  to  be  car- 
ried forward. 

The  gross  receipts  from  the  tramways  amounted  to 
£170,672,  compared  with  £163,662.  The  working  expenses 
were  £81,123,  against  £78,842.  The  balance  of  receipts  over 
expenses  in  respect  of  the  year's  working  is  £89,549,  com- 
pared with  £81,820  for  the  previous  year. 

The  progressive  expansion  of  the  company's  traffic  reflects  the  building 
activity  in  many  districts  of  the  city,  and  the  recent  opening  of  the  new  and 
extensive  Alexandra  Docks  is  evidence  of  the  always  increasing  trade  of  the 
port.  In  addition  to  the  extensive  programme  of  the  Bombay  Improvement 
Tru»t,  a  special  committee  appointed  by  Government  has  recently  sat  to 
consider  and  report  on  further  measures  for  the  development  of  the  city,  with 
special  reference  to  the  question  of  greater  facilities  for  urban  transportation. 
It  is  anticipated  that  further  extensions  of  the  tramway  system  will  be 
advocated  and  facilitated.  To  meet  the  present  demands  of  the  traffic  ten  more 
two-car  trains  are  to  be  added  to  the  rolling  stock.  Three  of  these  are  already 
in  service,  and  the  remaining  seven  are  now  under  construction  in  the  com* 
pany's  workshops. 

Year  ended  Year  ended 

31st  Dec,  1912.     31st  Dec,  1913. 
Miles  opened— 

Route   miles 20.38  20.38 

Passengers  carried  38,612,891  40.692,022 

Proportion  of  expenses  to  receipts 49  p.c.  48  p.c. 

Cars  in  stock — 

(A)  Running    singly  ISO  150 

(b)  Coupled   as  two-car   trains 60  60 

The  gross  revenue  from  electric  supply  for  the  year,  includ- 
ing the  amount  represented  by  the  sale  of  current  to  the 
tramways,    aggregated   £105,466    compared   with    £91,414    for 


tho    preceding  year.    Thi     tvorku 

again   i    £45.688       I  i il      •       111  ' 

ed  for  the  tramway  amount 
177, 5i','. »  compared  with  £61,463  for  L912.  Thi  balani 
b'69,182  a  mi.  -i.        jHi   Ji  .  181   for  1912. 

, Unitj  »jld. ,    Rev-  l.x        l)»l 

Year        Con-      80-w«tt      Lighting       irntu                        enue.  ;  MM 

ended,     suniors.    larnpn.    and  power.      »»>».        Total.         M  X            t 

I'Jll          2,091      211,897      8,858,184     4, Ml  ,614     7,937,798    76,530  4H,2f>4  3X,2fifl 

1912          3,112      800,2,0      4,361,977     4,79^167    9,107,144     91,413  16,088  18,180 

1918          4,468      8:6,591      5,792,808     6,160,302  19,9i2,6IO  105,460  46,204  59,182 

The      progress     of     tho     supply      branch      culnne  ;;      I 

All     tic     ,  ...h  ii  ion       mad      V     the    com] 
mams    last     yeai     are     producing     profitable     results,     and 
further     extensions     are     being      (aid     thi  -        The 

generating  costs  at  the  Kussara  power  housi  □  re- 

corded  a.  satisfactory  declension.  The  nevi  2,000  kw.  turbine 
.set  was  broughl  into  service  in  April  of  this  year,  and  pro- 
mi  es  i"  prove  the  mo  I  economical  generator  yet  installed. 
Several  important  contracts  for  the  supply  of  |  model 

negotiation.    At  the  request  of  the  Municipal  Corporation  the 
company  has  arranged  to  make  a  demonstrate  □     .   thi 
up-to-date    methods    of    electric    street    lighting    id    <■<  rtain 
streets  of  the  city. 

The.   capital  expenditure    during   the    year    lias    aggri  r 
£58,315,  and  has  been  applied  to  the  extension  of  the  com- 
pany's  mains,    the  consequent    provision    of    additional    sub- 
stations,  the   completion  of    the   equipment   of    the    Kn 
power    house,    and    the    provision    of    additional    rolling-stock 
as  above-mentioned. 


I  Hired  Electric  Tramways  of  Montevideo,  Ltd. 

In  their  report  for  the  year  ended  31st  March,  1014,  the 
directors  state  that  the  results  of  the  operation  of  the  tram- 
way system  for  the  year  to  31st  October,  1913  (the  fiscal 
year  of  the  Uruguayan  Co.),  are  shown  as  under:  — 

1912-13.  Increase. 

Gross  receipts $1,755,572  S127.936 

Operating    expenses     1,015,1)41  111,069 

Net   receipts        $709,031  S16.847 

At    Exchange   of    $4.7    to   the   £ £"150,985  £3,564 

Passengers  carried        44,622,690  3,686,488 

Car  miles  run 7,461,194  362,019 

Percentage  of  operating  exp.  to  gross  receipts  ...  59.58  2.14 

Traffics  were  affected  by  the  interruption  of  many  of  the 
company's  important  services  owing  to  the  repaving  works 
which  were  in  progress  during  practically  the  whole  year. 
The  paving  of  important  streets  in  the  city  is  still  proceed- 
ing, and  it  is  expected  this  work  will  continue  during  the 
greater  portion  of  the  current  year,  when  the  paving  con- 
tracts entered  into  by  the  Municipality  of  Montevideo  should 
be  completed.  The  increase  in  the  ratio  of  working  expenses 
is  chiefly  due  to  the  fact  that  the  gross  receipts  have  not 
risen  proportionately  to  the  increase  in  wages  and  cost  of 
general  repairs  and  renewals.  The  construction  of  the  two 
sub-stations  has  been  practically  completed,  and  the  erection 
of  the  plant  is  being  proceeded  with.  It  is  expected  that 
these  sub-stations  will  be  ready  for  operation  in  time  for 
the  heavy  traffic  during  the  next  summer  season.  The  new 
car-shed,  and  also  the  extension  to  the  existing  central  car- 
shed,  have  been  completed  and  are  now  in  service.  These 
extensions  necessitated  the  provision  of  further  capital,  and 
£84,502  debenture  stock,  10,000  preference  shares  and  19,800 
ordinary  shares  were  issued.  The  amount  received  from  La 
Sociedad  Comercial  de  Montevideo  in  respect  of  dividend  aud 
interest  was  £147,214.  The  profit  and  loss  account  for  the 
year,  after  providing  for  administration  expenses,  and  charg- 
ing £46,930  for  debenture  interest,  shows  a  credit  balance 
of  £91,282  plus  £14,020  brought  forward,  making  a  total  to 
be  dealt  with  of  £105,302.  The  following  amounts  have  been 
set  aside: — For  redemption  of  debenture  stock,  £3,161;  for 
redemption  of  the  preference  and  ordinary  share  capital. 
£2,500;  for  renewals  and  contingencies,  £30,000.  After  pay- 
ing the  preference  dividend  of  6  per  cent,  and  an  ordinary 
dividend  of  7  per  cent,  for  the  year,  there  remains  to  be 
carried  forward  £12,641. 

Reference  is  made  to  the  death  of  Mr.  Frame,  Thomson. 
whojiad  been  a  director  of  the  company  from  the  commence- 
ment, and  had  rendered  it  valuable  service.  Mr.  George 
Balfour,  who  has  a  wide  knowledge  of  tramway  engineering 
and  administration,  was  elected  a  director  of  the  company  on 
31st  October,  1913.  .  . 

In  view  of  the  overspent  position  of  its  capital  account, 
and  of  the  further  capital  expenditure  which  it  will  be 
necessary  for  the  company  to  undertake  in  course  of  the 
next  three  years  upon  the  creation  of  additional  revenue- 
earning  assets  in  the  shape  of  extensions  to  its  ma 
anticipated  extensions  to  the  tramway  lines,  and  the  pro- 
vision of  the  new  Kingsway  depot  and  workshops,  the  n 
sity  of  increasing  the  company's  capital  will  shortly  arise. 
The  directors  are  giving  the  question  of  the  form  which  this 
issue  should  take  their  careful  consideration  and  their  con- 
clusions regarding  it.  should  a  further  issue  of  shares  seem 
advisable,  will  in  due  course  be  submitted  for  approval. 
£3  843  of  the  company's  4J  per  cent,  debenture  stock  was 
purchased  and  cancelled  last  year  for  the  purpose  of  the 
sinking  fund,  reducing  the  amount  outstanding  on  31st 
December  to  £583.730.  Mr.  A.  T.  Cooper  on  resigning  his 
position  as  managing  engineer  of  the  company  at  Bombay, 
has  been  elected  a  director. 
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New  General  Traction  Co,,  Ltd. 

Baron  Emii.e  B.  d'ErLAKGBB  presided  on  Monday  at  8,  Crosby 
Square,  B.C.,  over  the  annual  meeting. 

In  moving  the  adoption  of  the  report  (Ei.kc.  Rev.,  p.  957),  the 
I'HAli.MAN  said  that  it  was  impossible  to  make  a  comparison 
between  the  accounts  of  this  year  and  la>t,  because  in  view  of  the 
reconstruction  of  the  company  last  year,  the  accounts  were  for  a 
broken  period.  This  was  the  first  year,  taken  as  a  whole,  under 
which  the  company  had  operated  since  the  capital  was  reduced, 
and  there  hud  only  been  one  class  of  "hares.  The  report  was  so 
simple  and  clear  that  he  would  only  be  wasting  their  time  to 
repeat  the  figures  one  by  one.  He  wanted  to  draw  their  attention 
to  the  fact  that  the  company  was  now  simply  a  trust  company 
holding:  certain  securities  in  various  enterprises,  such  as  the  Darby, 
Media  and  Chester  Street  Railway  Co.,  and  Norwich  Tramways 
Co.,  and  the  Douglas  Southern  Electric  Tramways.  From  their 
American  enterprise  they  derived  a  fixed  income  on  the  bonds,  and 
5  per  cent,  guaranteed  interest  on  the  Bhares.  From  the  Norwich 
Co.  they  received  a  dividend  which  naturally  fluctuated  with 
the  results  attained  in  the  year.  From  the  tramways  company 
last  year  they  received  3  per  cent.  He  was  glad  to  say  this 
company  seemed  now  to  have  passed  over  what  might  be  called 
the  children's  diseases  stage,  and  had  attained  a  stable  earning 
capacity,  and  he  trusted  they  would  find  improved  results  as  time 
went  on.  They  held  a  large  interest  in  the  Douglas  Electric  Tram- 
ways as  compared  with  the  total  capital  of  that  company,  and  that 
also  showed  a  fluctuation  according  to  the  seasons  because  it  was  a 
holiday  traffic,  and  they  had  to  reckon  on  the  weather  which  pre- 
vailed during  the  summer  holidays  as  to  whether  their  receipts 
were  better  or  worse.  They  had  a  very  good  income  last  year,  and 
they  trusted  they  would  get  an  equally  good  one  this  year.  He 
thought  they  might  say,  so  far  as  the  New  General  Traction  Co.  was 
concerned,  it  was  established  on  an  absolute  sound  and  permanent 
basis,  and  that  they  might  look  forward  to  a  somewhat  increased 
receipt  from  some  of  their  subsidiary  companies,  and,  therefore,  some- 
what increased  dividend  themselves  in  the  future.  He'thought  they 
could  look  upon  a  dividend  of  4  per  cent,  as  permanently  estab- 
lished. The  Norwich  Tramways  were  an  improving  company,  and 
in  accord  with  the  Municipality  of  Norwich  the  company  had  applied 
for  certain  powers  for  extensions  which  would  involve  a  capital 
outlay  of  some  £30,000.  The  Bill  had  passed  the  House  of 
Commons,  and  was  now  before  the  House  of  Lords.  He  had  had 
the  privilege  of  being  connected  with  the  company  for  a  great 
many  years,  and  had  acted  as  its  chairman  since  the  death  of 
Captain  Paley.  He  took  the  finances  of  the  company  in  hand  at 
a  time  when  it  was  faced  with  a  great  many  difficulties,  and, 
thanks  to  the  insistent  labours  of  Mr.  Hopkins  and  the  patience 
and  ability  of  his  colleagues,  the  company  had  attained  a  position 
which  he  considered  as  permanent,  and  from  which  he  considered 
possible  risks  of  any  retrogression  were  effaced.  It  was  possible  he 
might  not  have  the  honour  of  presiding  over  any  meeting  in  the 
future,  for,  as  was  well  known  in  the  City,  his  occupations  were  very 
numerous,  and  his  time  limited,  and  if  he  did  not  leave  companies 
which  were  absolutely  on  an  assured  footing,  he  would  never  be 
able  to  curtail  his  responsibilities  at  all.  Therefore  it  was  very 
probable  that  before  the  end  of  the  year  he  should  ask  his 
colleagues  to  be  good  enough  to  relieve  him  of  the  work  which 
the  company  entailed.  If  he  did  leave,  it  would  be  with  extreme 
r.-gret,  for  one  could  not  sever  one's  association  with  the  com- 
pany one  had  been  connected  with  for  over  18  years  without  a 
wrench. 

The  Hon.  A.  G.  Brand  seconded  the  motion,  and  said  the  share- 
holders would  regret  to  hear  of  the  chairman's  possible  retirement. 
In  the  past,  whenever  they  had  had  difficulties  with  regard  to 
finance,  -the  chairman  had  been  their  bulwark  and  had  pulled 
them  through  in  a  manner  which  had  been  to  the  credit  of  himself 
and  the  company. 

The  motion  was  carried. 

Mb.  Parker,  in  proposing  a  vote  of  thanks  to  the  board,  hoped 
the  chairman  would  still  retain  his  position  in  the  company,  as 
now  it  was  in  an  assured  position  the  work  could  not  be  difficult. 
ne  also  expressed  the  hope  that  the  company  would  be  able  to 
declare  an  interim  dividend. 

The  Chairman,  in  reply,  said  he  thought  they  would  soon  reach 
a  time  when  an  interim  dividend  could  be  paid. 


ItriiMi  Electric  Traction  Co.,  Ltd. 

The  directors' report  for  the  year  ended  March  31st,  1914,  states 
that  the  Associated  Companies  have  in  the  past  year  continued  to 
make  satisfactory  progress  in  regard  to  tramway  traffic,  the  sale 
of  electricity  for  light  and  power  purposes,  motor-omnibus  ser- 
vices, and  in  other  respects.  The  receipts  have  been  favourably 
affected  by  the  continuance  of  trade  prosperity  and  by  the  more 
seasonable  weather  during  the  summer  of  1913.  The  total  traffic 
receipts  on  the  services  which  were  in  operation  both  last  year  and 
the  preceding  year,  show  an  increase  of  £145,744.  The  receipts 
from  the  supply  of  electricity  amounted  to  £428. 5 is.  and  show  an 
increase  of  £7.5,511',.  as  compared  with  1912.  Working  expenses, 
however,  increased  owing  to  a  general  rise  in  wages  and  the 
increased  coBt  of  materials.  The  Northern  Ontario  Light  and 
Power  Co.  continues  to  show  improved  results.  Progress  has  been 
made  with  the  construction  of  the  lighting  and  tramway  system 
at  Pelotas  by  the  Rio  Grandense  Light  and  Power  Syndicate,  and 
also  with  the  development  of  the  Maritime  Coal,  Railway  and 
Power  Co.'s  business.  The  company  has  acquired  an  interest  in 
the  Oesterreichische  Motor-Omnibus  Gesellschaf  t,  which  is  working 
motor-omnibuses  in  Vienna. 


The  gross  profit  of  the  company  for  the  year  amounts  to 
£386,764,  as  compared  with  £210,880  for  1912-13.  After 
deducting  management  expenses  and  other  charges,  including  the 
expenditure  during  the  year  on  negotiations  in  regard  to  new 
business,  there  remains  a  balance  of  £201,973  plus  £12,493 
brought  forward.  After  deducting  debenture  stock  interest 
amounting  to  £91,384,  there  remains  a  balance  of  £126,083. 
The  revenue  account  has  been  debited  with  £6,480,  bsing  the 
amount  reserved  against  or  written  off  various  assets,  and  the 
directors  have,  in  addition,  placed  £50,000  to  reserve  for  deprecia- 
tion, and  they  recommend  the  payment  of  the  dividend  for  the 
year  upon  the  G  per  cent,  cumulative  preference  stock,  and  a 
dividend  of  3$  per  cent,  upon  the  7  per  cent,  non- cumulative  pre- 
ference stock,  together  amounting  to  £52.467,  carrying  forward 
£17,130.  During  the  year  the  directors  purchased  in  the  market, 
and  cancelled,  £1,000  5  per  cent,  perpetual  debenture  stock,  and 
£2,600  4 J  per  cent,  second  debenture  stock  of  the  company. 
The  outstanding  debenture  stocks  have  been  reduced  by 
these  amounts,  and  the  difference  of  £784  between  the 
nominal  value  and  the  purchase  price  has  been  added  to  reserve. 
The  item  investments  and  undertakings,  after  deducting  the 
reserve  for  depreciation,  stands  at  £4,672.458,  and  consists  of 
shares  and  debentures  in  associated  tramway,  electrioity  supply, 
manufacturing  and  other  companies,  Government,  municipal  and 
sundry  securities,  and  undertakings.  The  revenue  from  the 
investments  and  undertakings  amounted  to  £209,045,  as  compared 
with  £193,305  in  the  previous  year.  The  yield  for  the  past  year 
on  £4,672,458  was  4' 47  per  cent.,  as  compared  with  4'11  per  cent, 
for  the  preceding  year  on  £4,696,062. 

The  reserve  against  depreciation  of  investments  has  been 
increased  by  £19,686  profit  on  sale  of  sundry  investments,  by 
£784  in  respect  of  debenture  stocks  purchased  and  cancelled  ;  and 
also  by  £50,000  transferred  out  of  the  profits  of  the  past  year. 
The  reserve  has  been  debited  with  £20,005,  being  the  deficiency  in 
book  value  on  realisation  of  the  Cavehill  and  Brighton  under- 
takings, and  the  loss  on  sale  of  other  investments.  The  balance  at 
credit  of  this  account  is  now  £602,923,  which  amount  is  shown  in 
the  balance-sheet  as  a  deduction  from  the  amount  at  which  the 
investments  and  undertakings  stand  in  the  books.  There  are 
additional  reserves  against  specific  assets  of  £69,102,  and  a  balance 
carried  forward  amounting  to  £17,130.  The  amount  of  profit 
placed  to  reserve  or  unappropriated  by  the  associated  companies  in 
respect  of  the  year  1913  was  £314,860.  The  corresponding  figure 
for  the  previous  year  wa9  £275.883.  "  As  the  stockholders  are 
aware,  the  board  has  for  some  time  had  under  consideration  the 
question  of  dealing  with  the  depreciation  in  the  value  of  the  com- 
pany's assets,  and  a  memorandum  with  regard  to  proposals  for 
reduction  of  capital  is  in  course  of  preparation  for  issue  to  the 
stockholders." 

The  annual  meeting  will  be  held  at  the  Holborn  Restaurant  on 
June  ISth. 

French  and  Belgian  Companies. 

The  Compagnie  Fran?aine  Thornton-Houston  reports  gross  profits 
of  £261,000  on  manufacturing  in  1913  as  compared  with  £216,000 
in  the  preceding  year,  and  including  the  yield  from  investments 
the  total  profits  amount  to  £328,000  as  against  £295,000  in  1912. 
After  meeting  interest  charges  on  loans  and  defraying  other  items, 
the  net  profits  are  returned  at  £173,000  as  contrasted  with  £172,000 
in  the  previous  year.  It  is  proposed  to  pay  a  dividend  of  £1  8s. 
per  share  on  the  ordinary  capital  of  £2.400,00),  being  the  same  as 
in  1912. 

The  report  of  the  Societe  Anonyme  Westinghovse,  of  Paris,  records 
an  increase  in  the  value  of  the  turnover  in  1913,  and  states  that 
the  department  at  Freinville  worked  favourably,  whilst  that  at 
Havre  improved.  The  gross  surplus  amounts  to  £67,000,  of  which 
£8,000  has  been  devoted  to  the  extinction  of  the  deficit  brought 
forward  from  1912,  £10,000  has  been  applied  to  depreciation,  and 
the  balance  is  absorbed  by  an  allocation  to  the  reserve  fund  and 
the  amount  carried  forward.  It  is,  therefore,  not  possible  for  the 
company,  which  was  reorganised  in  1911,  to  pay  any  dividend.  The 
report  mentions  that  the  Italian  Westinghouse  Co.  had  received  an 
order  for  electric  locomotives  of  the  value  of  £600,000,  and  that  as 
further  capital  was  needed,  the  three  principal  shareholders  in 
the  Italian  company  had  advanced  £112,000  to  that  company. 

The  Societe  Generate  Beige  a" Iwitrepri.sex  Klertrigvrx,  <>/  !>r 
which  is  an  investment  company,  reports  gross  profits  amounting 
to  £110,000  for  1913  as  compared  with  £88,000  in  the  previous 
year.  The  deduction  of  interest  on  loans,  general  expenses  and 
depreciation  leaves  net  profits  of  £79,000  as  against  £62,000  in 
1912.  It  is  proposed  to  distribute  £2  2s.  per  share  (10J  per  cent) 
on  the  ordinary  shares  as  contrasted  with  £2  in  1912,  and  13s.  9d. 
per  share  on  the  founder  shares  as  against  10s.  "d.  per  share  in 
the  preceding  year,  the  ordinary  share  capital  which  participates 
being  £600,000  as  compared  with  £500,000  in  1912. 

The  A. !■:.(■  .-I  ni-on  Eleelrigve,  reporting  on  the  year  1913.  states 
that  business  was  abundant  in  the  first  half  of  the  period,  if  the 
term  of  the  general  strike  was  left  out  of  consideration,  but  in  the 
second  half  the  financial  and  critical  situation  caused  the  colliery 
owners  and  iron  and  steel  works  to  reduce  their  purchases  to  a 
minimum.  Nevertheless,  the  company  was  able  to  obtain  satis- 
factory results  owing  to  the  diversity  and  extent  of  its  sphere  of 
activity.  The  city  of  Liege  took  over  the  local  electricity  supply 
system  last  July,  when  the  company  secured  an  important  order 
for  extensions  of  the  station.  After  allocating  £3,000  to  deprecia- 
tion, the  accounts  exhibit  net  profits  of  £15  800,  or  approximately 
the  same  as  in  1912,  and  the  directors  recommend  the  payment  of  a 
dividend  of  13s.  7d.  per  share  on  the  ordinary  shares  and  9s.  per 
ehare  on  the  founder  shares. 
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(.crinaii  Electrical  Companies. 

Tiik    Elektrotec.ktiitoh*    Fabril  Mate    Schoreh    ,v    Co.,   «i 

port  that  the  company  was  well  1913,  par- 

ticularly for  the  textile  industry,  ami  a  lai  pro- 

'In.  i  ion  was  exported.  Tho  grot's  profits  amounted  l<i  £17,000,  as 
against  cm, nun,  and  after  providing  for  depreciation,  tho  net 
profit  h  permit  of  the  distribution  of  8  per  cent.,  an  in  the  previous  year. 

The  FArktr't  i!«it$  ZAiferwngi  Qetelltehaft,  of  Berlin,  which  owns 
21  supply  stations  and  works  several  others  under  agreements, 
reports  an  increase  in  the  connections  from  if., ?r.s  KW,  in  1019  to 
1'.',  I  i  6  KW.  la*t  year.  Am  gi-ons  profits,  the  accounts  show  the  sum 
"i  B810,000,  as  compared  with  £974,000  in  1919,  and  the  net 
profits  were  £ 21  :i,000,  as  against  £  18  1,000,  The  directors  recom- 
mend a  dividend  of  12  per  cent,  on  tho  ordinary  share  capital  of 
M  1,500,000,  being  the  same  rate  as  in  1919, 

The  Deutsche  Kabelwerke,  A.O.yof  /In/in  report  gross  profits,  of 
£89,000  for  1913,  as  contrasted  with  £75,000  in  the  previous  year. 
After  defraying  general  expenses,  taxes  and  interest  charges,  and 
apportioning  £12,700  to  depreciation,  as  againBt  £12,100  in  1912, 
the  acoounts  exhibit  net  profits  of  £31,000,  as  compared  with 
£31,000,  the  dividend  being  8  per  cent,  as  in  the  preceding  12 
months.  The  turnover  largely  increased  last  year,  and  this  was 
also  the  case  with  the  Union  Cable  Co.  The  activity  of  the  Kabel- 
werke  in  the  present  year  has  hitherto  been  satisfactory. 

The  directors  of  the  Sachsenwerk,  Licht  und  Kraft  A. a.,  of 
Dresden,  which  took  over  the  former  Kummer  works  a  few  years  ago, 
report  that  a  considerable  increase  in  tho  volume  of  business 
oscurred  in  1913.  The  company  acquired  the  Medlitz  overland 
station,  and  also  an  interest  in  the  Dresden  Light  and  Power 
Supply  Co.  After  placing  £10,000  to  depreciation,  as  compared 
with  £8,700  in  11)12,  the  accounts  indicate  net  profits  of  £45,000, 
as  contrasted  with  £30,000  in  the  preceding  year.  It  is  intended  to 
distribute  7  per  cent,  on  share  capital  of  £212,500,  this  rate  com- 
paring with  6  per  cent,  in  1919. 

The  Land  i/ml  Seehabel  Werhe,  of  Ogilogne-Nippe*,  experienced  a 
favourable  development  in  11113,  during  which  all  departments 
were  fully  employed.  The  accounts  show,  after  apportioning 
£15,000  to  depreciation  as  in  1912,[net  profits  of  £38,000,  as  against 
£35,000,  and  a  dividend  of  11  percent,  has  been  declared,  this 
contrasting  with  10  per  cent,  in  1912  on  a  share  capital  of 
£262,500.  Since  the  opening  of  the  present  year  the  orders 
received  have  been  satisfactory,  although  they  are  slightly  less 
than  in  the  early  part  of  1913. 

The  Oesellschaft  fur  ElektrUche  Unternehmungen,  of  Berlin, 
which  is  financially  interested  in  many  supply  wouks  and  tram- 
ways, states  that  the  rate  of  progress  in  the  supply  of  energy  in 
1913  slackened  as  compared  with  preceding  years  inconsequence 
of  certain  industries  being  prejudicially  affected  by  the  general 
decline  in  trade.  After  providing  for  interest  payments  on  the 
loans  amounting  to  £2,049,000,  the  accounts  show  net  profits  of 
£318,000  for  1913,  as  contrasted  with  £2,9,000  in  1912.  A 
dividend  of  10  per  cent,  is  proposed  on  the  share  capital  of 
£2,500,000,  and  5  per  cent,  on  £500,000,  as  against  10  per  cent,  on 
the  former  Bum  in  1912. 

The  Akkumulaturen  Falrilt,  of  Berlin  and  Hagen,  which  com- 
pleted orders  for  £1,102,000  in  1913,  as  against  £1,010,000  in  1912, 
states  that  the  total  results  were  prejudiced  by  the  high  prices  for 
lead  and  the  increased  cost  of  other  materials,  salaries,  &c,  but 
larger  receipts  were  derived  from  investments.  During  the 
year  the  company  acquired  the  shares  in  the  German  Edison 
Accumulator  Co.,  and  assumed  a  greater  interest  in  the  Hungarian 
and  Russian  Tudor  Accumulator  Companies.  The  net  profits 
realised  in  1913  amounted  to  £147,000,  as  contrasted  with  £125,000 
in  the  previous  year,  and  the  directors  recommended  a  dividend  of 
20  per  cent,  on  share  capital  of  £600,000,  this  comparing  with 
25  per  cent,  in  1912. 

The  report  for  1913  of  the  Bergmann  EleMrizitats  Werke,  of 
Berlin,  states  that  the  volume  of  the  turnover  increased  by  10  per 
cent,  as  contrasted  with  the  previous  year,  The  machinery  depart- 
ment yielded  satisfactory  results,  and  the  sales  were  considerably 
greater  in  the  departments  for  apparatus,  transformers,  small  and 
medium  sized  machines  and  electric  tools.  During  the  present  year 
the  company  would  begin  the  delivery  of  the  electric  locomotives 
ordered  by  the  Prussian  State  Railways,  and  the  company  is  also 
interested  in  the  introduction  of  electric  traction  on  the  Berlin  City 
and  Circle  railways.  After  setting  aside  £179,000  for  depreciation, 
as  compared  with  £193,000  in  1912,  the  accounts  indicate  net 
profits  of  £158,000,  as  against  £119,000.  It  is  proposed  to  pay  a 
dividend  of  5  per  cent,  on  capital  of  £2,387,000,  this  contrasting 
with  a  similar  rate  on  less  capital  in  1912  and  2J  per  cent,  on  new 
capital. 

The  report  of  Voigt  ,y  Haeffner  A.G.,  of  Frankfort-on-Mai  n, 
states  that  notwithstanding  the  unpropitiousness  of  circumstances 
in  1913  it  was  possible  for  the  company  to  secure  an  increase  in 
the  turnover,  especially  in  export  markets.  The  gross  profits 
amounted  to  £164,000  as  compared  with  £141,000  in  1912,  and  after 
meeting  general  expenses  the  sum  of  £13,000  has  been  set  aside  for 
ordinary  depreciation  as  against  £14,000.  Including  the  balance 
forward  the  net  profits  total  £104,000  as  contrasted  with  £76,000, 
and  after  allocating  £33,000  to  extra  depreciation  as  against 
£25,000  the  balance  permits  of  the  payment  of  a  dividend  of  12 
par  cent,  on  ordinary  capital  of  £250,000,  this  comparing  with  10 
per  cent,  in  the  previous  year.  At  the  recent  general  meeting  it 
was  stated  that  the  period  of  general  declining  prosperity  had  not 
manifested  itself  to  a  great  extent  as  the  sales  in  the  first  three 
months  of  the  new  financial  year  were  higher  than  in  the  corres- 
ponding term  of  1913.  Nevertheless,  a  slower  course  of  business 
caused  prices  to  fall  and  a  depression  in  prices  was  perceptible  in 
all  departments. 


Torpoint  Electric  U|?ht  Co.— At,  n  meeting  held  on 

May  it  was  rep  d    capital    had   hcon  sub- 

scribed, um(  Uotment  forthwith.      A 

survey  of  the  street!  end  the  site  ism  made,  end  I  •  I  Mr. 

Purree)  wee  instructed   to  piece  the  orderi  for  the  plan* 
tenders  for  which  had  been  obtained.     The   iite  seonred  for  the 

generating  station  is  at  Thanckes,  where  existing  building*  will 
be  converted  for  the  purpose.  Torpoint  I  rban  Council  has 
adjourned  the  question  of  public  lighting  to  a  special  meeting. 

stock  Exchange  Notices.     \  special  tattling  day  hai 

been  appointed  as  follows  : — 

irtday    June  lHUi.— Toronto  Power  Co.,   Ltd.— Prov.  scrip  (ally  paid  for 
H  per  oent.  cons.  gaa.  deb.  stock. 

And  the  following  have  been  placed  on  the  Official  List  : — 

Calgary  Power  Co.,  Ltd.— Fu-ther  ianue  of  £1 10,700  r,  per  cent.  80-year  flrsl 
mortgage  bonds  of  £109  each. 

Calgary  Power  Co.,  Ltd.— Further  Issue  of  £9,700  6  per  cent.  30-year  first 
mortgage  bonds  of  i'100  each. 

Continental. —  France. — Among   the   new    electrical 

companies  recently  formed  in  France,  are  the  Socictc  d'Electricitc 
du  Nord-Eit  Parisien,  Paris  (4,  Rue  Michel  Ange),  capital 
£40,000  ;  La  Societo  d'Electricitc  de  Thorens,  organised  with  a 
capital  of  £8,000  to  establish  a  small  central  electric  lighting 
station  in  the  little  town  of  Thorens  (Upper  Savoy)  ;  and  La 
Compagnie  des  Tramways  Electriques  du  Libournais,  Bordeaux, 
capital  £21,000. 

Stain. — La  Societc  Franco-Espagnole  de  VKIectricite  is  the 
name  of  a  new  company  which  has  just  been  formed  in  Paris, 
with  a  capital  of  £500,000,  the  principal  object  of  the  concern 
being  to  provide  the  new  capital  required  for  the  extension  of  the 
Barcelona  Light  and  Power  Co. 

Havana  Electric  Railway,  Li^ht  and  Power  Co.— 

The  report  states  that  the  combined  accounts  for  the  year  1913 
show  as  follows  : — Gross  earnings,  $5,417,054  ;  operating  expenses 
(45-96  per  cent.),  .$2,489,831;  net  earnings  from  operation  (54  04 
per  cent.),  $2,927,222  ;  interest  on  deposits,  rents.  &c.,  §140,087, 
making  together  $3,067,309.  Deducting  fixed  charges,  taxes,  &c  , 
$1,219,206,  there  remains  a  surplus  income  for  the  year  of 
§1,848,103,  plus  $856,809  (being  excess  in  dividends  received  on 
stock  of  the  Havana  Electric  Railway  Co.  during  the  year  from 
its  accrued  surplus  over  its  actual  earnings  for  1913),  and  surplus 
January  1st,  1913,  #291,749  ;  total,  $2,999,662.  This  was  disposed 
of  as  follows  :— Dividends  paid  during  the  year.  $1,686,204  ;  profits 
transferred  to  sinking  fund  reserve.  $92,412 ;  profit  and  loss 
balance  carried  forward,  81,221,045.  Steps  for  equipping  and 
organising  a  new  business  department  have  been  taken,  and  an 
appropriate  site  for  a  display  room  of  gas  and  electrical  appliances 
has  been  secured  at  the  corner  of  Prado  and  San  Miguel  Streets. 
The  work  on  the  consolidated  power  plant  is  being  satisfactorily 
carried  on,  and  when  completed,  about  August,  1914,  will  enable 
the  abandonment  as  generating  stations  of  the  three  steam  plants 
now  in  operation.  This  plant  will  be  comparable  in  capacity  and 
completeness  of  equipment  and  organisation  with  the  very  large 
power  stations  of  the  world. — Financier. 

Morocco. — La  Societe  Marocaine  de  Distribution  d'Ean, 
de  Gaz,  at  d'Eleetricite  is  the  name  of  a  new  company  which  has 
lately  been  formed  in  Paris  (15.  Rue  Pasquier)  with  a  c»ital  of 
£80,000. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 
By  this  time  the  shock  to  City  circles  caused  by  the  suspensions  of 
Messrs.  Chaplin,  Milne,  Grenfell  &  Co.,  and  of  the  Canadian 
Agency,  Ltd.,  has  lost  the  first  keenness  of  its  edge.  On  Saturday 
morning,  when  the  Chaplin,  Milne  announcement  was  made,  there 
was  for  a  time  renewed  flatness,  following  upon  profound  depres- 
sion in  the  two  or  three  days  previous.  It  is  often  the  case  in  the 
Stock  Exchange,  however,  that  any  announcement  has  an  effect 
directly  opposite  from  what  might  be  expected — to  explain  which 
would  require  more  space  than  is  available  in  mere  notes  on  the 
electrical  markets. 

The  failures,  it  must  suffice  to  say,  were  taken  in  the  Stock 
Exchange  as  clearing  the  air  to  some  extent.  Bears  had  been  busy 
pressing  down  prices,  but  as  soon  as  bargain-hunters  began  to 
appear,  the  shorts  allied  themselves  to  the  buyers,  and  sharp 
recoveries  ensued.  One  of  the  best  illustrations  this  week  is 
District  Ordinary,  the  price  of  which  had  bent  to  20i  last  Saturday, 
from  which  it  sprang  to  24  upon  the  pressure  being  relaxed,  so  that 
on  the  week  the  quotation  is  actually  1  higher.  Tuesday's  carry- 
over in  the  markets  evidenced  abundance  of  money  for  this  pur- 
pose, and  Consols  led  swift  recoveries  in  most  departments. 

The  Chaplin,  Milne  suspension  scarcely  influenced  any  of  the 
markets  with  which  these  notes  are  concerned.  The  latter  are 
naturally  coloured  by  whatever  sentiment  happens  to  be  upper- 
most in  the  Stock  Exchange  at  the  time,  but  with  so  many  invest- 
ment securities  in  our  lists,  the  changes  are  bound  to  be  compara- 
tively slight,  save  in  times  of  high  excitement  in  either  direction  ; 
and,  in  spite  of  all  its  troubles,  the  Stock  Exchange  has  not  been 
demoralised  throughout  its  long  period  of  gloom  and  melancholy. 

When  prices  go  a-soaring,  men  shut  their  eyes — and  wilfully — 
to  the  probability  of  those  prices  ever  coming  down  again.     When 
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everything  is  flat,  financial  opthalmania  prevents  public  apprehen- 
sion of  the  fact  that  matters  will  mend  by-and-by.  So  in  the 
one  case  people  miss  the  chances  of  taking  profits,  while  in  the 
other  they  are  tempted  to  wait  too  long,  missing  opportunities  in 
this  way  which  are  presented  to  them  for  the  acquisition  of  really 
cheap  stock. 

It  is  incontrovertible  that  the  swing  of  the  pendulum  will  drive 
np  prices  from  their  present  levels,  though  as  to  the  precise  date 
of  such  happy  happening  no  reasonable  pen  would  care  to  make 
more  than  a  guess.  All  that  we  know  i->,  that  at  the  present 
time,  many  stocks  are  very  cheap  ;  and  while  they  may  go 
cheaper  still,  the  day  will  come,  as  sure  as  ever  slump  followed 
boom,  that  this  depression  will  give  place  to  prices  of  a  substanti- 
ally high  nature.  Merely  to  write  in  this  vein,  however,  is  to 
attract  the  taunt  of  breezy  optimism  that  is  always  levelled  when 
a  note  of  cheerfulness  is  struck  amidst  prevailing  despondency. 
All  of  which,  maybe,  the  reader  will  deride  as  superfluous  plati- 
tude, leaning  to  the  safe  side. 

To  proceed  to  particular  markets,  therefore,  the  most  interest- 
ing paint  has  already  been  mentioned — namely,  the  violence  of  the 
fluctuations  in  Districts.  So  narrow  is  the  market  in  the  stock 
that  each  seller  of  a  email  amount  depressed  the  price  inordi- 
nately. A  financial  paper  took  up  the  cudgels  on  behalf  of  the 
stock,  and  started  the  recovery,  which,  as  already  noticed,  fully 
wiped  out  the  earlier  slump.  Metropolitans  went  back  to  38  J,  and, 
recovering  to  39£,  show  a  loss  of  only  :;  ;  the  Surplus  Lands  stock, 
however,  has  fallen  back  2  points  to  60.  Underground  Electric 
Railways  shares  reacted  after  their  previous  rise,  and  the  Incrme 
bonds  went  back  to  89,  though  the  losses  have  been  since 
regained.  The  Board  of  Trade  returns,  showing  clearly 
enough  that  the  trade  of  the  country  is  beginning  to 
recede  from  it3  high-water  mark,  are  not  regarded  in  the  Stock 
Exchange  as  an  unmixed  evil.  One  of  the  principal  reasons  why 
stocks  and  shares  have  gone  down  to  such  an  extent  of  recent 
years  is  the  fact  that  booming  trade  has  absorbed  so  much  capital 
that  the  effect  has  been  to  keep  money  dear,  and  to  retain  in 
trade  circles  large  amounts  of  capital  which  would  otherwise  have 
been  available  for  investment  purposes.  If  less  money  is  to  be 
required  in  business  circles,  through  falling  off  in  trade,  capital 
will  gradually  seek  the  Stock  Exchange  for  profitable  employment, 
and  therefore  the  House  is  disposed  to  look  indulgently  upon 
decreases  in  exports  and  imports. 

The  British  Electric  Traction  report  is  a  somewhat  colourless 
document,  and  has  produced  no  price-changes  in  the  company's 
securities.  The  most  significant  paragraph  of  the  report  is  that  in 
which  it  is  declared  that  the  board  has  for  some  time  had  under 
consideration  the  question  of  dealing  with  the  depreciation  in  the 
value  of  the  company's  aesets.  A  memorandum  with  regard  to  the 
proposals  for  the  reduction  of  capital  is  stated  to  be  in  course  of 
preparation  for  issue  to  stockholders,  and  this  is  accepted  as  a  hint 
of  the  directors'  determination  to  re-arrange  the  capital  of  the 
company  on  lineB  lees  clumsy  than  those  at  present  laid  down. 

The  Latin -Canadian  group  remains  beneath  the  cross-currents 
that  flow  from  Mexico  and  Brazil.  Rumour  has  full  scope  for 
imagination  and  romance  in  the  sittings  of  the  Conference  at 
Niagara.  One  day,  peace  is  close  at  hand  ;  on  the  next,  the  dove 
with  the  olive  branch  has  timidly  retreated.  Prices  are  jerked  up 
and  diwn  on  these  reports,  and  stockholders  must  have  come  to 
take  little  notice  of  the  rapid  fluctuations  in  the  prices  of  their 
S'curities. 

Mexico  Tramways  went  ba "Jr.  to  03,  but  rallied  to  71,  and  the 
company's  bonds  of  both  classes  are  better.  Mexi;an  Light  and 
Powers  are  virtually  unaltered.  Brazilian  Tractions  went  ahead 
on  the  issue  if  a  report  that  was  generally  considered  satisfactory  ; 
at  one  time  the  price  dipped  to  78,  but  since  then  it  has  recovered 
to  81.  The  improvement  in  the  Brazilian  rate  of  exchange  is 
another  consideration  which  has  helped  the  price  of  Brazilian 
Tractions  materially,  but  still  the  quotation  shows  a  small  fall  on 
the  week.  Rio  Tramways  bonds  and  Sao  Paulos  are  all  better. 
The  Anglo- Argentine  Tramwajs  group  has  also  hardened,  and  City 
of  Buenos  Ayres  Trams  Debenture  went  up  again.  In  the  Canadian 
group  there  are  improvements  in  Canadian  General  Preference, 
Cochabamba  bonds  and  Montreal  C.immon  shares,  the  only  decline 
in  this  division  being  one  of  a  point  in  Shawinisan  Water.  Of  the 
Indian  shares,  Calcutta  Supply  Oidinary  lost  i  ;  the  reBt  remain 
steady. 

Electricity  Supply  shares  are  a  trifle  irregular.  Values,  on  the 
whole,  are  well  maintained,  and  the  market  has  been  little  troubled 
by  eales  on  behalf  of  those  compelled  to  realise  investments  in 
order  to  clear  other  commitments.  City  Lights  roee  j,  but  Ken- 
singtons are  J  easitr,  and  so  are  London  E'.ectrio  OrdiEary.  Hove 
shares  keep  steady  at  8:J,  the  iJea  being  current  that  the  Huve 
Corporation  will  before  long  acquire  the  undertaking. 

Some  link  the  recent  strength  of  Oromptons  with  that  of  II  <ve 
E  ectric  shares,  but  Crompton  OrJ.nary  have  gone  back  a  lutle, 
and  are  quoted  aoout  4p.  The  demand  for  Westinghouse  Prefer- 
ence continues  unabated,  and  the  pri.e  has  made  another  advance 
to  36s.  3J.  middle,  the  6  per  cent.  Prior  Liens  hardening  to  1024. 
Were  it  not  for  this,  the  Manufacturing  list  would  present  an 
uninteresting  aspect.  Dick,  Kerr  Preference  retain  their  rise  ; 
and,  taking  the  market  as  a  whole,  the  tone  is  certainly  firm. 

Marconis  dropped  to  2\},.  and  from  the  character  of  the  Be'.ling 
it  would  appear  as  though  some,  at  least,  of  it  were  forced.  The 
bears  took  full  advantage  of  the  weakness,  adding  their  sales  to 
those  of  real  holders.  Monday's  recovery,  however,  put  a  different 
complexion  upon  the  market,  and  the  price  improved  to  2],-;,  which 
left  a  loss  of  5s.  on  the  week,  while  the  Preference  were  ,•'.,  lower. 
Canadians  at  0s.  (id.,  and  Americans  at  13a.  fid.  are  a  little  less 
dull  than  they  have  been,  which  is  about  all  that  can  be  said  for 
them.     Rumour    sports     with    the    possibilities    of    the    coming 


dividend  announcement,  expectation  looking  for  the  maintenance 
of  the  previous  20  per  cent.,  which  some  regard  as  optimistic.  New 
York  Telephone  bonds  are  bet'er  at  100',.  Telegraph  stocks  as  a 
whole  are  inclined  to  pas',  and  there  are  small  falls  iu  Anglo- 
American  Preferred  and  Eistern  Telegraph  Ordinary.  West  India 
and  I' mama  continue  wiak  and  proprietors  have  not  yet  recov.  red 
from  their  disappointment  at  the  probability  that  the  expected 
advantages  that  were  to  accrue  from  the  opening  of  the  Panama 
Caual  may  not  visit  the  company  until  a  later  date  than  was 
anticipated. 

Riw  rubber  this  week  has  b_en  doivn  to  2J.  3 J.,  but  the 
Minting  Lane  auction  hiKs  were  so  far  satisfactory  that  they  had 
the  effect  of  putting  up  the  price  nea-ly  a  penny  p»r  IK  Dialings 
in  the  f-hare  market  continue  to  b:  more  or  less  de-uifory,  prices 
weakening  at,d  firming  within  Mirrow  margins,  earliest  of  'he 
various  conflicts  that  are  raging  round  the  qu;stion  of  what  is, 
and  what  is  not.  synthetic  rubber. 


MARKET     QUOTATIONS 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  q  lantities  and  other  circumstancos. 

Wednesday,  June  10th 


CHEMICALS.  Ao. 


■  Acid,  Hydrochloric  ..         ..  per  owt, 

a     „     Nitrio „ 

a      „      Oxalic  per  lb. 

a     „      Bulphurio per  owt, 

a  Ammoniac  Sal        „ 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

a  Bleaching  powder „ 

a  Bisulphide  of  Carbon       ..        ..  „ 

a  Borax „ 

a  Copper  Sulphate ,, 

a  Lead,  Nitrate  ,, 

a      „     White  Sugar         ..        ..         „ 

a       i,      Peroxide „ 

e  Methylated  Spirit per  gal, 

a  Potassium,  Bichromate,  in  oa9ks  per  lb. 

a  Potash,  Caustto  (88/90  %)  . .  per  too 

a        m       Chlorate per  lb 

a         n        Pcrchlorate         . .         , .  „ 

a  Potassium,  Cyanide  (98/100  %) . .         „ 
(for  mining  purposes  only) 

a  Shellac  per  cwt, 

a  Sulphate  of  Magnesia      . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      . .  „ 

a        „        Recovered         . .        . .         „ 

a        „        Lump ,, 

a  Soda,  CauBtic  (white  70/72  %)    . . 

a      ,,     Chlorate        por  lb. 

a      „     Crystals         per  ton 

a  Sodium  Bichromate,  casks        . .  per  lb, 


METALS.  Ac. 

6  Aluminium  Ingots,  in  ton  lots  . .  per  ton 
b           „           Wire,  in   ton   lots  I 
(1  tollB.W.Q.)/ 

6           i,           Sheet,  in  ton  lots    . .  „ 

0  Babbitt's  metal  ingots     . .         . .  „ 

c  Brass  (rolled  metal  2"  to  12*  basis)  per  lb, 

c      „     Tube  (brazed)         ..        ..  „ 

c      H         m     (solid  drawn)           , ,  „ 

c      „     Wire,  basis „ 

c  Copper  Tubes  (brazed)     ..        ..  „ 

c        „            „      (solid  drawn)       ..  „ 

g        „       Bars  (best  selected)       ..  per  ton 

g       „       Sheet          „ 

g       „       Rod  

d        „       (Electrolytic)  Bars         ..  „ 

rf        „                   „             Sheets      . .  „ 

d       „                  n            R'Jds        ..  „ 

d                          H            IIC.    Wire  per  lb 

f  Ebonite  Rod            „ 

f       „        dbeet         

o  (l-roi^n  Silver  Wire        ..        ..  „ 

0  O'Uta  p?rcha,fioe „ 

ft  In-lta-riibbor,  Para  fine   ..         ..  „ 

1  Iron  Pi;  (Cleveland  warrants)  ..  per  ton 
/      .     u  ire,  galv.  No.  8,  P.O.  qnal,  „ 

t  (ji>»d,  English  Pig „ 

tn  Ma»ganlo  Wire  No.  23   ..         ..  per  lb, 

I  Mercury         per  bot, 

i  M..-.»  (in  .Kigitnl  oasus)  sm»ll   ..  per  lb, 

e                       »                    msiium  „ 

a                      ....      'urge    ..  „ 

0  Nickel,  ibect,  wire,  Ac ,, 

p  foutynoi  uronr.6.  pi»to  oastlngs  „ 

p                        ,     rolled  birB  A  rods  „ 

a                       H   rolled  ncr.p  A  sheet  „ 

o  I'latlTim        per  os, 

rfBlllolum  Bronte  Wire      ..        ..  per  lb, 

r  Steel,  Magnet,  In  bare      ,.        ..  per  ton 

f  Tin,  Blook  (English)        

o    „     Wire,  Nob.  1  to  16    ..        ..  per  lb. 

p  White  Antlfrlotion  Motale       ..  per  ton 

«Zino,Bh't(VlellleMontagnebnd,)  „ 


Latest 

fortnight's 

Prioe. 

[no,  or  Deo, 

Br- 

22/- 

2Jd. 

5/6 

42/- 

£29 

£6  6 

£18 

£17  10 

£21 

£30  10 

£^7  10 

£32 

2/6 

Rid. 

£22  10 

8  id. 

Bjd. 

7td. 

70/- 

£1  10 

£8  10 

£5  10 

£6  6 

£10 

Bid. 

£2  5 

dd. 

.. 

£112 
£50  to  £221 

7.1. 
9W. 

w. 

7jd. 

Bid. 

9Jd. 

£77 

£V7 

£77 

£65  5 

£f3  1") 

471     5 

«/« 

47- 

1/10 

Br- 

SB] 
61  8 

£14 
£1!)  I0toil9  1.r 

6/6 

£7 
ri  i .  to  H» 
i  6  to  6/ 
7/8  to  III 
8/ii  to  1/fi  nora 
l/l    o  1/Si 

i/oi  to  it 

1/2J  CO  1/61 
185/- 
II  |  1. 
k,M 

£113  to  £144 

2  3 

£11  to  £ltl 

£25  2  6 


Ji.  dec. 


£1  dec. 
£1  dec. 
£1  dee. 

10a  dec. 


Jl.deo. 
2d.  i  ic. 


|d.  dec. 


£7 
Id.  I 


(jaoiationa  supplied  by— 


a  S.  Boor  A  Go. 

6  The  British  Aluminium  Co.,  Ltd. 
c  Thoa.  Bolton  A  Sons,  Ltd, 
d  Frederlok  Smith  A  Oo. 
t  F.  Wiggins  A  Sons. 
Mndla-Uubbor,   Qnlla-Poroha    and 
Telegraph  works  Co.,  Ltl, 

{James  A  Bhakspeare, 
Edward  Till  A  Oo, 


/  Boiling  A  Lowe. 

k  Morris  Asbby,  Ltd. 

/  Richard  Johnson  A  Nephew,  Ltd. 

m  W.  T.  Glorer  A  Co.,  Ltd. 

a  P.  Ormiston  A  Sons 

o  Johnson,  Malthey  A  Co,,  Ltfl< 

r  W.  F.  Donnli  A  Oo< 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


Bath  Trunin,  Prel.  Ord 

Do.    6%Pref 

Do.    44%  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref. 

Do.        Do.  Deferred 

Do.        Do.  6  %  Cum.  Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.     . . 

Do.  4ft  %  2nd  Deb. 

Central  London  Railway,  Ord. . . 

Do.    Otd.  Assented 

Do.    Pref 

Do.    Otd.  Assented 

Do.    Def 

Do.    Otd.  Assented 

Do.    4%  Deb 

City  4  8.  London,  6%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.        Do.  1901      .. 

Do.        Do.  1908      .. 

Do.    4%  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    44%  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    5  %  Cum.  Pref. 

Do.  Do.    H  %  1st  Deb.  . . 


i  no 

100 

100 

1IK1 
1(10 

too 

100 
100 
100 
100 
100 
100 
100 

100 

100 
100 
100 
100 
100 


100 
100 


Dividends 
for 


L9ia. 

Nil 


Closing 
Quotations 
Juno  9th, 


t 


-ft. 


1 

70  —  75 
144-  104 
7-9 
8=4-  914 
67  —  80 
924-  9^4 
77  —  80 

67  —  62 
82  —  84 

68  —  78 
84  —  86 
40  —  46 
80  —  82 
97  —  99 
95  —  97 
91  -  94 
t-9  —  92 
89  —  92 

86  —  88 

§J-  §3 
66  —  70 

2—24 
73  —  78 

87  —  89 
ft-  A 
ft-    H 

75  —  80 


ItlH.I 

Present 

+  or 

Yield 

Fall 

P.O. 

e  s.  d. 

Nil 

6  18    4 

6    0    0 

+  4 

6  11    2 

6  16    4 

6    6    0 

6  12    9 

4  16    9 

4  15    3 

6    9    7 

4  13    0 

4    9    0 

4  17    7 

4    0  10 

6    3     1 

6    6    5 

6    8    8 

6    8    8 

4  11     0 

8    6    8 

6    8    7 

6    0    0 

6    2    7 

6  12    4 

7    6    8 

•• 

6  12    6 

London  Eleo.  Railways,  4  %  Deb. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Consol.  .. 

Do.    Surplus  Lands 

Do.    84%  Deb 

Do.    84  %  Pref 

Do.    84%  Con.  Pref 

Metropolitan  Distriot  Ord. 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien     .. 

Do.    4*  %  First  Pref 

Do.    8j%  Otd 

Metro.  Elec.  Trams,  44  %  Deb, 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  4  %  Deb. 
Underground  Eleo.  Railways  .. 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding).  Ord. . . 

Do.    6%  Pref 

Do.    44%  Deb 


Stock 

or 
Share. 

Dividends 
for 

. 

1912. 

1918. 

100 

4 

4 

100 

4 

4 

100 

ia 

lfi 

100 

2] 

2| 

100 

84 

8a 

100 

tu 

84 

100 

8a 

84 

100 

Nil 

100 

6 

6 

100 

4 

4 

100 

4 

4 

100 

47 

4? 

100 

a 

04 

100 

H 

44 

100 

6 

6 

1 

84 

34 

1 

6 

6 

100 

<4 

44 

100 

4 

4 

10 

1/- 

100 

6 

6 

100 

44 

44 

100 

6 

6 

S 

Nil 

Nil 

6 

8 

4 

100 

a 

44 

Closing 
Quotations 
.Iuik;  IIUi. 


10  —  61 

87  —  89 
82  —  84 
79  —  81 
2»2-  241 

188  —141 
93  —  96 
96  —  97 

88  —  86 
74  —  76 
87  —  90 
854—  884 

A-    gxd 

8lt  84J 
66  —  70 

84-     88 

ft-     4 

116  —117 
100  —102 

89  -  90 

4i-    4| 

84  —  87 


Rise    Present 
+  or  I   Yield 
Fall       p.c. 


4 
-I 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo- ArR.  Trams,  1st  Pref. 

Do.    tod  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  S.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traction,  Light  and  ) 
Power ) 
Brisbane  Trams  Invt.,  Ord. 

Do.     6%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  1st  Mort.  Deb. 

Do.    44  %  Vancouver  Deb.    .. 

Do.    41%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Eleotrio  Trams 

City  Bnenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  El.  Trams  6%  A  Deb. 

Do.    6%BDeb 


6 
6 

3 

8 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

K 

H 

100 

44 

44 

100 

6 

6 

$100 

6 

6t 

6 

8 

'8 

6 

5 

5 

100 

4* 

4A 

100 

H 

Ht 

100 

6 

6 

100 

6 

6 

40 

47 

44 

100 

4* 

44 

100 

*t 

4| 

6 

v, 

94 

6 

6 

6 

100 

44 

44 

1 

5 

5 

6 

6 

5 

100 

4 

4 

100 

6 

5 

$1000 

6 

6 

100 

5 

6 

100 

3 

4J-     5 

+  iV. 

6  10    0 

*&—     4ft 

+ft 

6    2    3 

924—  944 

4    4     8 

984— 101* 

4     8    6 

944-  96* 

+  4 

5    3    6 

103  —106 

4  14     3 

11  —  111 

+  * 

6    2     2 

95  -  97 

+  4 

4  12    9 

99  —101 

4  19    0 

60  —  82 

-4 

7    5    5 

6S—    74  xd 

5  12    3 

4|—    6J  xd 

4  15    3 

98  —101 

4     9     1 

110  —114 

7    0    4 

103  —107 

6  12     1 

103  —106 

4  14    2 

97  —100 

4  10    0 

94  —  98 

4  12    0 

944—  964 

+  1 

4    8     1 

64-  7 

6  16    9 

5—61 

4  15    3 

97  —  100 

4  10    0 

8—      1 

6  13    4 

6ft-  6ft 

4  11  11 

93  —  98 

+  1 

4    2    6 

90  —  94 

5    6    8 

934—  974 

5    2    6 

84  —  89 

6  12    4 

10  —  20 

Nil 

La  Plata  Eleo.  Trams,  Ord. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Eleo.  Tr.,6%  Cum.  Pref. 
Elec.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  BondB 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44%  1st  Deb 

Rio  de  Janeiro  Trams,  iBtMort.  1 
6  %  BondB ) 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  1 
6  %  1st  Deb.  J 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  Video  .. 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

W- 

6 

1 

« 

K 

1 

6 

6 

100 

5 

6 

6 

fi 

6 

100 

6 

6 

100 

6 

6 

$1000 

5 

6 

$100 

7 

7 

6 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

6 

6 

6 

« 

100 

44 

44 

6 

6 

100 

6 

6 

$600 

6 

5 

100 

5 

6 

100 

6 

5 

6 

7 

7 

6 

« 

0 

100 

5 

6 

100 

44 

44 

U-   |4 

ii-ift 
95  —100 

45-  61 
101  —103 

78  —  81 
984—1004 
69  —  73 

79  —  83 
77  —  81 

35-  4g 
4—44 

864—  894 
6—54 

96  —  97 

984-1004 
69  —  91 

95  —  99 

88  —  92 

96  —  97 
4§-  BJ 
4i—  61 

92  —  95 
934—  954 


-2 
+  1 
+  14 


+  4 
+  1 


-4 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES— HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44%  Pref 

Do.    Second  6  %  Pref 

Do.    44%  Deb.  Stock  .. 
Brompton  &  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Central    Electrio  Supply,   4  %1 

Guar.  Deb.  j 

Charing  Cross,  West  End  &  City 

Do.    44%  Cum.  Pref 

Do.     "  City     Undertaking  "  ) 
44  %  Cum.  Pref, J 

Do.    Do.    4%  Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.  44  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Do.    44  %  Seoond  Deb. 
Edmundson's,  Ord.  ..        .. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref.       . . 

Do.    44  %  First  Mort.  Deb.    .. 
Folkestone 

Do.    44%  First  Deb 


10 

6 

7 

10 

44 

44 

10 

6 

6 

Stook 

44 

44 

6 

10 

10 

6 

7 

7 

100 

4 

4 

5 

5 

6 

6 

44 

44 

6 

*4 

44 

100 

4 

4 

6 

6 

5 

Stock 

44 

44 

10 

9 

10 

10 

R 

6 

Stock 

6 

6 

100 

44 

44 

10 

6 

7 

10 

6 

6 

Stock 

it 

44 

Stock 

44 

£3 

6 

6 

0 

6 

100 

44 

44 

6 

I 

6 

100 

44 

44 

10  —  11 

9  —  10 

101-  101 

96  —  98 
8f-  91 
81—    8| 

894—  924  xd 

41-  41 
924-  944 
4|—     64 

97  -100 
161-  «1 
124-  I84 

116  —120 

100  -103 
111—  121 
11?-  12| 

103  —106 

98  —101 
ft-  ft 
84—  4 
1|-    2 

83  —  66 
6—54 
93  —  95 


6    7    4 

4  10    0 

6  10    4 

4  11     9 

5    8     1 

4    0    0 

4    6    8 

6  11    7 

4  10    0 

4  14    9 

+  4 

4     6     1 

4  17    7 

4  10    0 

+  } 

6  16    0 

4    9    0 

4    7    4 

4    8     1 

6  14    3 

4  17    0 

4    5    8 

4    9     1 

Nil 

7  10    0 

—1 

6    4    6 

6    9    1 

•• 

4  14    9 

Hove 

Kensington  &  Knightsbridge,  Ord 

Do.    4  %  Deb 

Kent  Elec.  Power,  44  %  Deb,  . . 
London  Electric,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb,  .. 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    4*  %  FirBt  Mort.  Deb.    . . 

Do.    84  %  Mort,  Deb 

North  Metropolitan  Power  Snp- ) 

ply,  6  %  Mortgages  (Red.)  J 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord, . . 

Do.    7%  Pref 

Do.    84%  Deb 

South  London,  Ord. 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref,  .. 

Do.  44  %  First  Deb.  Stook  .. 
Urban,  Ord 

Do.    6  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


6 

8 

9 

6 

H 

9 

Stook 

4 

4 

Stock 

44 

44 

8 

24 

3 

5 

6 

6 

Stock 

4 

4 

6 

41 

44 

5 

44 

Stock 

4* 

44 

Stock 

84 

84 

100 

6 

6 

10 

6 

6 

6 

7 

7 

6 

10 

12 

6 

7 

7 

100 

84 

84 

4 

64 

64 

100 

6 

6 

1 

7 

7 

100 

44 

**l 

£8 

Nil 

6 

8t 

4 

100 

44 

44 

6 

10 

10 

6 

44 

4 

84—  9 
71-  7| 
90  —  92 
76  —  80 
11-  11 
4?-  51 
924-  964 
81-  3| 
44—     5 

97  -100 
83  —  86 

98  —101 
91-  104 

6*1-  6A 
94-  10 
61-  71 

83-86 
21-     31 

99  -102 
1ft-     1ft 
97  —  100 

A —    ft 

24—  8 
83  —  86 

8i-  as 

4i|-    Br, 


•  Unless  otherwise  stated,  all  shares  are  fully  paid.       t  Interim  Dividend,        J  And  Funded  Certe. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRICITY    SUPPLY    AND    POWEB-COLONIAL    AND    FOREIGN. 


Stock 

Dividends 

Closing 

Rise 

Present 

Stock 

Dividends 

Closing 

Rise 

Present 

NAME. 

or 

Quotations 

+  or 

Yield 

NAME. 

or 

Quotations 

+  or 

Yield 

Sbare. 

June  9th. 

Fall 

p.o. 

Share. 

June  9th. 

Fall 

p.o. 

Adelaide,  6  %  Pre! 

6 

6 

6 

64-     58 

6  11    7 

Monterey  Rly.,  Light  A  Power,  1 

100 

1912. 

5 

1918. 
6 

61  —  66 

i..i 

6 

Hi 

0 

74-      ?* 

-1 

6  14    0 

6  %  1st  Mort.  Deb.  / 
Montreal,  Lt.,  H.  and  Power  . . 

6 

6 

6 

6ft-     6ft 
904—  92* 

4  14     1 

$100 

9 

lot 

226  —231 

+  1 

4    6    7 

Calgary  Power,  1st  Mort.  Bds. . . 

100 

6 

6 

6    8    0 

Northern,  Lt ,  Power  and  Coal,  l 

$500 

6a 

Ea 

10  —  20 

Canadian  Gen.  El.  Coin 

$100 

7 

8 

103  -1(8 

7    6    6 

6%  1st  Mort.  Bonds  J 
River  Plate,  Ord 

Do.    7%  Pref 

Cordoba  tit..  Power  and  T.,  Ord. 

$100 

T 

1 

118  —133 

+  1 

6  18  10 

Stock 

10 

10 

286  -245  xd 

4     1    8 

1 

E 

A-     8 

7  12    0 

Do.    6%  Non-Cum.  Pref. 

Do. 

6 

6 

97  -103 

5  16    6 

Do.    6  %  Deb 

100 

6 

6 

87  —  90 

6  11     1 

Do.    6  %  Deb.  Stook 

Do. 

6 

6 

101  -108 

4  17    0 

Klec.  Lt.  and  P.  o!  Cocbabamba, 1 
6  %  Bonds  f 

100 

6 

6 

81  —  89 

+  1 

8  11  10 

Roy.  Eleo.  Co.,  Montreal,  44  %  1 
1st  Mort.  Deb.  I 

100 

44 

44 

100  -102 

4    8    B 

Elec.  Supply  Viotorla,  6  %  1st  1 

100 

6 

6 

91  —  94 

6     6    6 

Shawinigan  Water,  Capital 

$100 

64 

6 

188  —137 

4     7    7 

Mort.  Deb.  J 

Do.    5  %  Con.  1st  Mort.  Bonds 

$600 

b 

6 

107  —109 

4  11    7 

Eleo.    Dev.    Ontario,    6   %    1st) 
Mort.  Bonds  1 

$600 

6 

6 

98  J  -96  J 

6     4     9 

Do.    4J  %  Per.  Deb 

Toronto  Power,  44  %  1st  Deb.  . . 

Stock 
Do. 

44 
44 

a 

994  -1014 
98  -100  xd 

4    8    8 
4  10    0 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 
Do.    6  %  Prel 

10/- 

1 

Nil 
6 

* 

1-      f 

Nil 

8    0    0 

Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb. ) 

100 

6 

6 

85  -  87 

6  16    0 

Kaministiquia  Power,  6%  G.  Bs, 

$600 

6 

6 

108  —105 

1  15    2 

Victoria  Falls  Power,  Pref. 

1 

6 

6 

83—     §8 

7  18    4 

6 

Nil 

It-     1J 

West  Kootenay  Power  and  Lt.,  I 
1st  Mort.  6  %  Gold  i 

100 

6 

6 

108  -  105 

6  14    3 

Melbourne,  6  %  1st  Mort.  Deb. . . 

100 

b 

6 

105  —108 

4  12    fi 

Mexican  El.  Lt.,  6%  1st  M.  Bds. 

6 

6 

61  —  66 

7  11     6 

Mexican  Lt.  &  Power,  Common 

$100 

4 

4t 

48  -  47 

Do.    7  %  Cum.  Pref 

$100 

7 

7 

71  —  76 

9    6    8 

Do.    6  %  1st  Mort.  Gold  Bds. 

6 

6 

72  -  77 

—1 

6    it  10 

Do.    6  %  and  Mort.  Bonds    . . 

100 

6 

5 

59  —  64  xd 

7  13    3 

MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcock  &  Wiloox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  .. 

Do.     Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref.  .         

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien     .. 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.     5  %  Prior  Lien  Deb. 

Lo     44%  Deb 

Do.    44  %  Second  Deb. 
Calender's  Cable 

Do.    Pref 

Do.    Deb. 

Castner-K'ellner 

Do.    Deb 


1 

7 

1 

B 

8 

1 

IK 

16 

1 

6 

6 

1 

6 

1 

6 

8 

100 

6 

6 

100 

5 

6 

6 

10 

13 

6 

6 

fi 

100 

44 

a 

100 

44 

a 

Nil 

6 

100 

« 

4 

100 

« 

A 

1 

1 

2 

Nil 

100 

6 

6 

100 
100 

a 

a 

6 

16 

15 

6 

6 

6 

100 

44 

44 

1 

20 

224 

100 

,44 

44 

2rS-  8rV 
It-    11 

97  -100 
90  -  95 
9g-  9| 
H~  6| 
101  -104 
92  —  94 

1 ; ,'  -  1 1  r 

73  —  75 
101  —104 
2/-  -8/- 
8/-  -8/6 

0-  1 
80  —  86 
£0  —  55 
29  —  83 
11|-  124 

6  —  6i 
97  -  10O 

2a-    2i 

104  —107 


8    6    0 

6  17    2 

6    4    7 

4    7    6 

4  14     1 

6    8    0 

6    0    0 

6    6     3 

+  * 

6  11     8 

4  14     1 

4    6    9 

4  15    9 

5    3    1 

5    6    B 

5  16    6 

Nil 

Nil 

Nil 

5  17     8 

8    3    8 

13  12    8 

6    3    8 

4  16    6 

4  10    0 

8  M     5 

4    4     1 

Crompton  &  Co.,  Deb, 
Diok,  Eerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid    ..        .. 

Do.    4%  Deb 

Do.    6%  Second  Deb.  .. 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electrlo,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   Robinson,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref. 


100 

6 

6 

1 

Nil 

1 

6 

6 

6 

Nil 

5 

Nil 

100 

4 

4 

100 

6 

S 

1 

6 

6 

1 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

5 

16 

20 

6 

44 

*i 

100 

44 

4* 

10 

"M 

74 

10 

6 

6 

13 

20 

20 

100 

4 

4 

100 

4 

100 

£i 

83-85 

a-    a 

i-i 

68  —  62 

61  —  66 

ft-     rJxd 

1  -    u 
61-    71 

92  —  94 

10.';,-  10;: 

8J  -  91 

14J-  154 

*i~    5J 

994—1014  xd 

y|-  :ot 

8j—    94 
864—  884 

98  —100 

63  —  67 

40  —  41 

TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap, 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    6    %) 
Mort.  Deb.  / 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direot  Spanish  Telegraph,  Ord, 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.  India  Cable,  4$  %| 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock  .. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common    .. 

Do.    4%  Cum.  Pref 


10 

44 

44 

Stock 

6 

6 

$100 

8 

8 

$1000 

4 

4 

Stock 

H 

8 

Do. 

fi 

6 

Do. 

80/- 

80/- 

100 

6 

6 

6 

B 

fit 

Stook 

4 

4 

10 

fi 

6+ 

10 

10 

10 

6 

4 

4 

6 

10 

10 

10 

4 

4 

100 

44 

44 

Stock 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

fi 

fit 

10 

6 

6 

10 

20 

20 

25 

18 

13 

$100 

6 

6 

$100 

4 

4 

61-    61 

94  -  97 
123  -127 

91  -  94 

64  -  67 
108  -109 

23  -  28* 
102  —104 

7i-    74 

7  '.-  81 
84-     94  xd 

16  -  17 
B4-  4 
71-  73 
61-     6? 

98  —100 
129  -1?2 

77  —  79 

94  —  96 

124-  18 

944-  ! 


1(2 


111 


12S 
Bl  -  88 
664-  684 
81  —  84 
68  -  71 


7    4     0 

6    3    0 

6    6    0 

4    6    0 

4    9    7 

-* 

6  10     1 

6    7    8 

4  lei    2 

6    6    8 

4  18    9 

6    6    4 

6  17    8 

6    0    0 

6          0 

6  16    4 

4  10    0 

—  1 

5    I)    8 

4    8    9 

4    3    4 

6    7    9 

4    8    0 

6    6    4 

4  13     1 

6    11 

6  11     1 

6  19     1 

6  12    7 

Marooni's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref. . . 
Monte  Video  Telephone,  Ord.  . . 

Do.    6%  Pref 

New  York  Telep.,  41%  Gen.Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Paoiflc  and  European  Tel.,  4%  1 
Guar.  Debs.  J 

Reuter's        

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  I 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America    .. 

Do.    4  %   Debs.,   1  to  1,5001 

guar,  by  Braz.  Sub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

30 

1 

17 

1 

fi 

6 

1 

6 

6 

100 

44 

44 

1 

10 

10 

1 

fi 

fi 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

7 

Cert. 

6 

6 

Stock 

4J 

44 

5 

8 

fit 

6 

6 

S 

24 

24 

N 

100 

4 

4 

10 
10 

1 

fiU 

10 

6 

fi 

100 

6 

6 

10 

7 

7 

Stock 

4 

4 

$1000 

44 

44 

21        2J7 
2ft—    2jji 


991  100i 
2ft-  2ft 
l\-  1A 
874  -  894 

98  -100 

ri  -  8  | 
126  —129 

98  -  100 
6i-  61 
61-     6| 

i-  U 
96-99 

14-    IS 

9i-  9* 
84-  9 
97  —  99 
18i-  18J 
96*-  974 
94-97 


•  Unless  otherwise  stated  all  shares  are  fully  paid.  t  Interim  dividend.  a  Paid  in  deferred  interest  warrants. 

Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


Stall'    Dinner. — On    Saturday   last,    at    the    Holborn 

Restaurant,  the  ELECTRICAL  APPARATUS  Co.,  Ltd.,  held  the  first 
of  what  it  is  intended  shall  be  a  series  of  annual  staff  dinners. 
This  festivity  was  preceded  on  Friday  by  the  more  serious  business 
of  the  Convention,  attended  by  the  district  office  managers  from 
Manchester,  Birmingham,  Glasgow  and  Cardiff,  and  by  the  sales  staff 
attached  to  the  head  office.  It  is  found  desirable  to  hold  these 
(  onventione  quarterly  in  order  to  keep  the  outside  representatives 
in  touch  with  the  developments  in  manufacture.  On  Satarday 
the  annual  staff  photograph  was  taken,  and  this  shows  an  increase 
of  40  per  cent,  in  the  size  of  the  staff,  which  now  numbers  100. 
The  programme  which  followed  the  dinner  consisted  entirely  of 
amateur  talent,  which  met  with  due  appreciation  ;  a  topical  song, 
written  and  sung  by  Mr.  Elstone,  of  the  testing  department,  was 
well  received. 


Child  Culture. — At  the  recent  conference  of  the  Child 
Study  Association,  Sir  J.  Crichton  Browne  deprecated  experiments 
on  the  effect  of  electricity  on  the  growth  of  children,  fearing  that 
harmful  results  might  manifest  themselves  in  later  years.  It  is 
known,  however,  that  electrification  produces  excellent  results  in 
the  case  of  chickens,  whose  growth  is  accelerated  35  per  cent,  by 
the  treatment,  while  their  vitality  and  health  appear  to  derive 
distinct  benefit  from  it. 

Secret  Wireless  Telegraphy. — Captain  A.  N.  Hovland, 

of  the  Norwegian  Navy,  whose  keyboard  transmitting  and  receiv- 
ing apparatus  was  described  in  our  issue  of  September  15th,  1911, 
has  continued  his  experiments,  and  is  reported  to  have  developed 
a  sensitive  relay,  depending  upon  the  properties  of  the  selenium 
cell,  for  use  in  connection  with  his  system.  By  means  of  code* 
which  are  automatically  deciphered  by  the  receiving  apparatus 
the  inventor  claims  to  secure  secrecy  in  transmission. 
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TRADE    STATISTICS    OF    EGYPT,     1913. 


The  follow  ing  statu  mi  qI 
similar  goods  into  Egj  pt 
the  ri  cenl  Ij  i  iBued   trade 
added  for  purposes  of  coi 
eo  ii  .  ate  given 


show  ing  the  imporl    of  elect]  teal  and 
during  the  yeai   L913,  is  taken  from 

i  in  tics.    The  figures  Eoi    19 
opari  on,  and  notes  of  anj   increa  u 


Sli-ii in  engines,  im  \u 

boilers,  dc. — 
Prom  <  Sreai   Bi  itaii 
i  iermanj 
Belgium 
France 

,,      United  State 

..      Holland 

..      Italy 

Switzerland 
Austria-Hung 
( Ither  countr 

Total 


ling 


arj 

les 


1912. 
BE, 

97,000 
15,000 

1,000 
L.000 
2,000 
8,000 
5,000 
L5.000 
3,000 

L50.000 


I'M:: 
BE 

127,000 
7,000 

I.IHHI 

8,000 

I.IHHI 

5,000 
11,000 

2,000 
20,000 


Inc.  or 


Electric    machinery    (including   gas 
engines  and  petrol  engines).— 


78,000 
32,000 

'.I.IHHI 

3,000 
7,000 
6,000 
12,000 
32,000 
2,000 

181.000 


Not 

shown 

separately, 

see 
above. 


I'ii mi  i  ireat  Britain 
Germany 

Austria     

Belgium 

„      United  States    ... 

France      

..       Italy         

Switzerland 
,,       Other     ci  unit  rics 

Total 

Electric    machines. — 
From  Great  Britain    ... 
Germany 

Austria    

Belgium 

,,      United  States   ... 

,,      France     

„      Italy        

Switzerland 

Total 

Gas  and  Petrol  Engines. — 
From  Great  Britain    ... 
,,      Germany 

,,      France     

„      Holland 

„      Italy         

,,      Sweden 

Switzerland 

Total 
Other  machinery  (except  agricultural) . 

From  Great  Britain    ...  88,000 

„  Germany           ...  49,000 

„  Austria    4,000 

,,  Belgium 4,000 

,,  United  States  ...  42,000 

„  France     39,000 

Italy        3,000 

.,  Switzerland       ...  4,000 

,.  Turkev    2,000 

.,  Other   countries  3,000 

Total  ...         238,000 

Railway  and  tramway  carriages. — 
From  Great  Britain    ...  22,000 

,,       Austria 12.000 

,,      Belgium 28,000 

.,       Other  countries  7,000 

Total  ...  99,000 

Lamps  of  all  kinds. — 

From  Great  Britain    ...  7,000 

„  Germany            ...  20,000 

,,  Austria    32,000 

„  Belgium 1.000 

„  Frances 11,000 

..  Italy        1,000 

,,  Sweden    6,000 

,,  Other   countries  1.000 

Total      ■     ...  79,000 


15,000 
8,000 
3,000 
6,000 
3,000 

27,000 
3,000 
1,000 

66,000 


62|000 

31,000 

1,000 


Not 
shown 

separately,      1,000 

see  22,000 

above.  1,000 

28,000 


146,000 


103,000 
36,000 
7,000 
4,000 
30,000 
36,000 
&.000 
9,000 
1,000 
2,000 


283,000      - 


2,000 
21,000 
20,000 

4,000 

17,000 


6,000 
21,000 
29,000 


N 

30,000 
8,000 

I.IHHI 
I.IHHI 

.'i.lHHI 

3,000 

3,000 
5,000 
8,000 


L82.000      +      32,000 


Shown 

separately 

below. 


6,000 
1.000 
7,000 
3,000 

73.000 


15,000 
13,000 
3,000 

12,000 
3,000 
2,000 
5,000 
1,000 
1,000 

5,000 


20,000 

21,000 

8,000 

3,000 

52,000 


1.000 
1,000 
3,000 
1,000 
5,000 


6,000 


India  rubber  and  gutta 

•m,i 

I   Britain 
German] 

\  i    i  M .  i 
Prance 

..        Italv 

Switzerland 

\'k  Uiiiiii 
Other   count 

... 


1912. 

16,000 
1.000 

3,000 
1,000 
1,000 
1,000 

16,000 


,  telegraphic  and  telt  pi 
appara 

Prom  Great  Britain   ...  57,000 

,,     Germany          ...  20,000 

Austria     26,000 

,.      Belgium 5,000 

..      United  Stafc  L,000 

Prance     L3.000 

Italv        3,000 

Sweden 5,000 

.,       Switzerland        ...  3,000 
other-   countries 


Total 
Scie n I ific  instru  m e n  ts. — 

From  Great  Britain    ... 
,,      Germany 

Austria 

United  States  ... 

France     

„      Italy        

Switzerland 
,,       Other   countries 


Rails 


Total 


From  Great  Britain 
,,      Germany 
,,       Belgium  ... 
,,       France     ... 

Total 


133,000 


17,000 

16,000 

1,000 

2,000 

13,000 

1  .1  H  10 

1,000 
2,000 

53,000 

35,000 
60,000 
21,000 


116,000 

Copper,  hammered,  drawn  ir  sheet. — 

From  Great  Britain    ...  160,000 

,,      Germany           ...  11,000 

„      Belgium 2,000 

„      France     ...        ...  11.000 

Other    countries  — 


Total 
Copper,  manufactured. — 

From  Great  Britain    ... 
,,      Germany 
,,      Belgium 

France     

„      Italy 

Other    countries 


17,000 

16,000 

I.IHHI 

18,000 
7,000 

2.000 


Total  ...  61.000 

£E  =  £1  0s.  did. 


1918. 

I  i 

15,000 

[0,000 

1,000 
2,000 


16,000 

15,000 
7,000 

19,000 
3,000 

18,000 
1,000 

I.IHHI 


20,000 

21,000 
1,000 
2,000 

]  I.IHHI 

I.IHHI 

1 ,000 
2,000 


106.000 
20,000 
59,000 


96,000 

15,000 

1,000 

1,000 


184,000         113,000 


11,000 

20,000 

3,000 

17.000 
6.000 
2,000 


Im:,  01 
+ 

l  000 

- 
+ 
- 

+ 

+ 


11,000 
11,000 

1,000 


L39.000      -        6,000 


3,000 


62,000      +        9,000 


+  71,000 
-  40,000 
+      38,000 


18&.000      +      69,000 


64,000 
4,000 
1.000 

10,000 


71,000 


6.000 
4,000 

■J.I  H  HI 

1.000 
1,000 


59.000      -        2,000 


LEGAL    QUESTIONS    AS    TO    ELECTRICAL 
FITTINGS. 


[from  a  legal  contributor.] 


Change  of  occupancy  of  a  house  hardly  ever  takes 
place  without  the  occurrence  of  some  question  relat- 
ing to  electrical  fittings.  Either  the  outgoing  or 
incoming  tenant  has  some  question  to  raise  with 
regard  to  them,  or  else  a  question  of  greater  or  less 
moment  arises  with  the  landlord. 

It  is  proposed  in  the  present  article  to  consider 
some  of  the  points  which  arise  from  time  to  time. 

Sec.  24  of  the  Electric  Lighting  Act,  1882,  pro- 
vides that  any  officer  appointed  by  the  undertakers, 
may  at  all  reasonable  times  enter  any  premises  to 
which  electricity  is,  or  has  been,  supplied  by  the 
undertakers,   in   order  to  inspect   the   electric    lines. 
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meters,  accumulators,  fittings,  works,  and  apparatus 
for  the  supply  of  electricity  belonging  to  the  under- 
takers, and  for  the  purpose  of  ascertaining  the  quan- 
tity of  electricity  consumed  or  supplied,  or  where 
the  undertakers  are  authorised  to  take  away  or  cut 
off  the  supply  of  electricity  from  any  premises,  for 
the  purpose  of  removing  any  electric  lines,  accumu- 
lators, fittings,  works,  or  apparatus  belonging  to  the 
undertakers,  repairing  all  damage  caused  by  such 
entry,  inspection,  of  removal.  The  powers  con- 
ferred by  this  section  must  not,  however,  be  arbi- 
trarily exercised.  Due  notice  of  an  intended  visit 
should  he  given,  for  it  was  decided  in  lirompton 
Electricity  Supply  Co.  v.  Shad  forth  (Electrical 
Review,  July  24th,  1903)  that  where  a  consumer 
refused  to  allow  inspectors  to  come  into  her  house 
unless  she  received  previous  notice  of  their  visit,  an 
injunction  ought  not  to  be  granted  to  restrain  her. 
Electric  fittings  are  also  protected  from  distress  for 
rent.  Thus  by  Sec.  25  of  the  Electric  Lighting  Act, 
1882.  where  any  electric  lines,  meters,  accumulators, 
fittings,  works,  or  apparatus  belonging  to  the  under- 
takers (i.e.,  the  local  authority  or  company  supply- 
ing electricity)  are  placed  upon  any  premises  for  the 
purpose  of  supplying  electricity,  they  shall  be  sub- 
ject to  protection.  In  the  ordinary  way  they  might 
be  seized  by  the  landlord  whose  rent  was  in  arrear; 
but  this  section  provides  that  they  shall  not  be  sub- 
ject to  distress,  or  to  the  landlord's  remedy  for  rent 
of  the  premises  where  the  same  may  be,  nor  be 
taken  in  execution  under  any  process  of  a  Court  of 
law  or  equity,  or  any  proceedings  in  bankruptcy 
against  the  person  in  whose  possession  the  same  may 
be.  This  affords  considerable  protection  to  the 
undertakers.  Very  often  when  a  tenant  does  a 
"  moonlight  flit  "  the  only  articles  of  vertue  left  on 
the  premises  are  the  electrical  fittings,  which  the 
landlord  would  be  glad  to  sell  in  order  to  satisfy 
some  part  of  his  claim  for  rent  outstanding. 

But  what  are  fittings  within  the  meaning  of  this 
section  ?  Wires,  and  pipes  through  which  wires  are 
carried,  naturally  come  under  this  heading,  but  there 
are  other  things  not  so  easy  to  classify.  It  was  de- 
cided under  Sec.  14  of  the  Gasworks  Clauses  Act, 
1871,  which  is  similar  to  the  above,  that  a  gas  stove 
let  for  hire  is  a  "  fitting  for  the  gas  "within  the 
meaning  of  the  section,  and  is  therefore  not  subject 
to  distress  for  rent  {see  Gas  Light  and  Coke  Co.  v. 
Hardy,  1886,  17  Q.B.D.  619).  It  would  seem  to 
follow  from  this  that  electric  stoves,  kettles,  motors, 
fans  and  electric  irons,  if  hired  out  by  the  supply 
authority  to  the  consumer,  would  not  be  subject  to 
distress  by  the  landlord. 

A  nice  question  may  sometimes  arise  as  to  whether 
electric  fittings  let  on  hire  by  the  supply  authority 
vest  in  the  trustee  in  bankruptcy  of  the  consumer. 
The  law  of  bankruptcy  provides  that  goods  which 
are  in  the  order  and  disposition  of  the  bankrupt, 
with  the  consent  of  the  true  owner  at  the  date  of 
his  bankruptcy,  shall  vest  in  the  trustee  for  the 
benefit  of  his  creditors.  And  this  is  right;  for  credit 
is  naturally  given  to  a  man  upon  the  strength  of  the 
goods  which  he  has  on  his  premises.  But  where  it 
is  well  known  that  certain  classes  of  goods  are  cus- 
tomarily lent  on  hire,  the  presumption  that  they 
belong  to  the  bankrupt  does  not  arise.  For  instance, 
t lie  custom  of  hotel-keepers  to  hire  furniture  is  so 
well  known  that  such  furniture  does  not  vest  in  the 
trustees  in  bankruptcy  of  the  hotel  proprietor.  It 
has  long  been  the  practice  of  gas  companies  to  hire 
out  gas  stoves  to  consumers;  and  questions  arise 
from  time  to  time  as  to  the  power  of  local  authori- 
ties supplying  electricity  to  deal  in  fittings.  It  is 
common  to  find  in  the  Acts  of  local  authorities  a 
special  clause  enabling  them  to  sell,  hire,  let,  but 
not  to  manufacture,  lamps,  meters,  electric  fittings, 
etc.  The  terms  of  such  clauses  vary  somewhat.  In 
the  Nottingham  Corporation  Act,  [899,  Sec.  4.,  the 
power  conferred  is  to  provide  and  let,  etc.,  but  not  to 
manufacture  "  lamps,  meters,  electric  lines,  fittings. 


apparatus  and  things  for  lighting  and  motive  pur- 
poses for  which  electric  energy  can  or  may  be  used, 
or  otherwise  necessary-  or  proper  for  the  distribu- 
tion, consumption  or  use  of  electrical  energy." 

The  Manchester  Corporation  (General  Powers) 
Act,  1898,  after  the  usual  wide  powers,  contains 
these  words:  "  Electrical  motors  and  apparatus  for 
the  use  of  electricity  for  motive  power  and  other 
purposes."  The  Halifax  Corporation  Act,  1898,  is. 
even  wider  in  its  terms.  It  authorizes  the  Corpora- 
tion to  "  purchase,  hire,  sell,  let  on  hire,  or  other- 
wise deal  with  dynamos,  electric  motors,  accumu- 
lators, meters,  plant,  enginesi  conductors,  machinery, 
apparatus  and  appliances  for  and  in  relation  to  the 
production,  supply,  distribution  or  utilisation  of 
electricity,  or  required  or  used  for  or  in  connection 
with  their  electrical  works  and  undertaking.   .   .   ." 

The  case  of  the  Attorney-General  v.  The  Mayor, 
etc.,  of  Barnstaple  (Electrical  Review,  Vol.  52, 
p.  766)  showed  clearly  that  it  is  not  competent  for 
an  electrical  company  supplying  electric  light  to 
supply  electric  fittings  without  an  express  provision 
to  that  effect  in  the  Act  under  which  they  work.  It 
appeared  that  in  1900  the  defendant  Corporation 
obtained  from  the  Board  of  Trade  a  provisional 
order.  In  the  summer  of  1902  they  circularised  the 
ratepayers,  and  gave  out  that  they  were  prepared  to 
supply  electric  fittings,  and  fit  them  up  in  private 
houses.  Two  ratepayers  moved  the  Attorney- 
General  to  bring  an  action,  and  as  a  result  of  the 
litigation  the  Corporation  consented  to  the  follow- 
ing order:  "  The  Corporation  undertake  not  to  do 
any  further  installations  for  customers,  or  to  expend 
further  moneys  on  private  installations  except  in 
pursuance  of  obligations  already  entered  into." 

The  question  whether  a  tenant  for  life  has  power 
to  lay  down  and  charge  out  of  capital  for  electric 
plant  put  in  by  him  has  been  considered  in  many 
cases.      In    re    Lord    Leconfield's    Settled    Estates, 
which    was   heard   by  Mr.    Justice   Kekewich   some 
years   ago,    a   summons    was  taken    out   under  the 
Settled  Lands  Acts  by  the  tenant  for  life  in  posses- 
sion of  the  certain  settled  estates  in  England,  asking 
that   the   trust  might   be   directed   to   apply  certain 
capital  moneys  in  their  hands  in  recouping  the  appli- 
cant the  following  sums  expended  by  him  out  of  his 
own  moneys: — (1)  £4,891  19s.  7d.  for  the  construc- 
tion of  a  new  drainage  system  for  the  principal  man- 
sion house;  (2)  £3,299  9s.  iod.  for  the  erection  of  an 
engine   house    for   the   engines  which   supplied   the 
principal    mansion   house    with    electric    light.     The 
Settled  Lands  Act,   1882,  Sec.  25,  provides  that  im- 
provements authorized  by  the  Act  to  be  made  with 
capital  trust  moneys  are  works  for  (Sub-Sec.    [1]) 
drainage  and  (Sub-Sec.   [2J)  saw  mills,  scutch  mills 
and    other  mills,    waterwheels,   engine   houses    and 
kilns,   which  will  increase   the   value   of  the    settled 
land  for  agricultural  purposes,  or  as  to  woodland  or 
otherwise.     It    was   held,   that   assuming    that    the 
engine  house  would  increase  the  value  of  the  settled 
land,    taking    settled    land    to    include    the   prim 
mansion   house,   yet   it  would  not   increase   its   value 
"  for  agricultural  purposes  or  as  woodland  or  other- 
wise "  within  the  meaning  of  the  Sub-Sees.  1  and  2, 
and  that  its  expense  could  not  therefore  be  allowed 
out  of  capital  moneys;  but  it  was  held  also  that  the 
cost  of  the  new  drainage  system  could  be  allowed. 
for  it  was  not  a  case  of  a  mere  addition  hut  a  com- 
pletely new  system  and  a  permanent  improvement. 
This  decision  appears  to  be  somewhat  incomprehen- 
sible to  the   non-legal    mind.      The    tenant    for   life 
was  allowed  to  spend  a  considerable  sum  of  money 
on  the  drains  for  the  house,  but  was  not  permitted 
to  put  down  an  electric  lighting  plant. 

Yet  in  the  existing  conditions  of  modern  society 
it  is  almost  a  sine  qua  non  that  a  country  gentle- 
man's house  shall  be  properly  lit.  A  glance  at  the 
date  of  the  Settled  Lands  Act  is  sufficient  to  explain 
this  anomaly.  That  measure  was  passed  in  the  same 
year  as  the  first  Public  Electric   Lighting  Act.     At 
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that  time  electricitj   was  in  us  infancy,  and  the  fact 

thai    it    lias   long    since   come    l<>  slay,    and   that,  as  a 

source  of  lighl  it  is  practically  a  common  necessity, 
oughl  to  afford  justification  for  an  amendment  of 

the  Settled  Lands  Act.  A  short  section  mighl  easily 
he  dratted  which  would  give  the  Court,  power  to 
decree  that  a  tenant  for  hie  inav  spend  part  of  his 
capital  on  electric  lighting. 

Tin-    point     was    again    raised    in    the    case    of    re 

Blagrave's   Settled    Estates    (Electrical    Review, 

Vol.  52,  p.  383).  Mr.  Justice  Joyce  held  (following 
Mr.  justice  Buckley  in  re  (lark,  1902,  -'.  Ch.  327) 
that  this  was  not  an  improvement  which  could  be 
paid  for  out  of  capital  within  the  meaning  of  the 
Settled  Lands  Act  (Sec.  25).  When  the  case  came 
before  the  Court  of  Appeal,  this  decision  was  upheld, 
but  Lord  Justice  Cozens-Hardy  threw  out  the  inter- 
esting suggestion  that  it  would  be  desirable  to  ex- 
tend the  Acts  so  as  to  allow  provision  to  be  made 
for  supplying  gas  or  electric  lighting  to  a  mansion 
house.  This,  however,  was  a  matter  for  the  Legis- 
lature, not  for  the  Court  to  decide. 
•  Under  the  heading  "  Electric  Fittings  "  the  ques- 
tions affecting  the  validity  and  effect  of  the  free 
wiring  agreement  appear  to  rind  a  proper  place. 
In  the  London  Electric  Supply  Corporation,  Ltd.,  v. 
Priddis  (.18  T.L.R.  64)  an  agreement  made  between 
the  plaintiffs,  the  National  Electric  Free  Wiring  Co., 
Ltd.,  and  the  defendant  on  February  17th,  1898, 
contained  (inter  alia)  the  following  clauses:  "(2) 
The  Wiring  Co.  will  in  a  proper  manner  and  in 
accordance  with  the  regulations  of  the  fire  insurance 
companies,  and  free  of  cost  to  the  consumer,  furnish 
and  fit  up  on  the  said  premises  the  necessary  wires 
and  fittings  for  electric  lighting,  hereinafter  called 
the  installation."  Clause  4  gave  the  consumer  an 
option  of  purchase  in  a  certain  event.  Clause  7  pro- 
vided :  "  The  consumer  shall  until  purchase  as  afore- 
said pay  quarterly  to  the  supply  company  for  the 
use  of  the  installation  fd.  per  Board  of  Trade  unit 
for  every  unit  of  electrical  energy  supplied  to  the 
said  premises,  and  the  minimum  payment  in  any 
year  shall  be  is.  for  each  8-c.p.  lamp  or  its  equivalent 
installed."  Clause  8  provided  for  recovery  in  case 
of  non-payment.  The  defendant  used  no  electricity 
supplied  by  the  plaintiffs  from  June  to  September, 
1900.  They  sued  in  the  County  Court  for  the  sum 
of  £1  6s.  3d.,  being  the  minimum  provided  by 
Clause  7  supra.  It  was  held,  on  appeal,  that  the  in- 
stallation had  clearly  been  put  in  on  the  terms  that 
the  customer  should  have  the  right  to  purchase 
after  five  years,  and  that  during  those  years  he  was 
liable  to  pay  a  minimum  rent,  whether  he  used  the 
current  or  not.  The  case  was  sent  back  for  a  new 
trial. 

Of  all  electric  fittings  to  be  found  on  the  con- 
sumer's premises,  the  meter,  which  is  usually  hired 
out  to  him  by  the  company,  is  likelv  to  be  produc- 
tive of  the  greatest  amount  of  trouble. 

The  register  of  a  gas  meter  is  prima  facie  evidence 
of  the  quantity  consumed,  and  two  justices  are  em- 
powered to  settle  differences  between  the  company 
and  the  consumer.  (See  34  and  35  Vict.  c.  41,  Sec. 
23.)  In  the  case  of  the  Gas  Light  and  Coke  Co. 
v.  Cree,  1897,  61  J. P.  699,  it  was  laid  down  that 
where  the  only  evidence  of  the  amount  is  afforded 
by  the  meter,  the  Court  will  be  unwilling  to  go 
hehind  it.  There  is  no  reported  case  in  which  a 
complainant  has  challenged  the  accuracy  of  a  meter 
"by  appealing  to  an  independent  authority. 

In  the  case  of  electricity  supply,  the  meter  register 
is  still  more  conclusive.  If  any  difference  arise  be- 
tween consumer  and  the  undertakers  as  to  whether 
any  meter  whereby  the  value  of  the  supply  is  ascer- 
tained (whether  belonging  to  the  consumer  or  to 
the  undertakers)  is,  or  is  not,  in  proper  order  for 
correctly  registering  the  value,  or  as  to  whether  the 
value  lias  been  correctly  registered  at  the  meter,  that 
difference  is  to  be  determined  upon  the  application 
of  an  electric  inspector,  or,  where  the  local  authoritv 


are  the  consume!      \)     11     !    pe   01  appointed  by  the 
Board   of  Trade,       The   inspectoi    ha-,  jurisdiction 

over  the  costs  of  the  inquiry,  and  his  finding  is  1 
elusive  and  binding  on  the  parties.    Subject  to 
inquiry  the  register  of  an  ele<  1 1  ic  meter  1 1  1  onclusive 
evidence  of  the   value   of   the   supply   in  the   absence 
of   fraud.      (Electric   Lighting    [Clauses]    Act,    if 
Sec.  571. 

As  to  the  finality  of  the  decision  of  a  Government 
Inspector  it  is  worthy  of  note  that  in  the  case  of 
the  Wandsworth  and  Putney  Gas  Co.  v.  Rye  (31 
Sol.  J.  633)  the  accuracy  of  a  gas  meter,  sworn  to 
be  perfectly  accurate  by  a  Government  inspector, 
was  successfully  disputed,  not  by  the  production  of 
any  expert  evidence,  but  merely  by  the  sworn  testi- 
mony of  the  plaintiff  and  his  servants,  who  deposed 
that  less  gas  had  been  used  in  the  quarter  imme- 
diately preceding  that  for  which  the  company  sought 
to  charge.  The  authority  of  this  decision,  which 
comes  from  an  inferior  court,  is  doubtful. 

Should  the  methods  of  supply  and  charge  be 
altered,  undertakers  are  bound  to  defray  the  expense 
of  providing  new  meters  to  their  consumers  (Electric 
Lighting  [Clauses]  Act,  1899,  Sec.  58).  It  some- 
times happens  that  a  serious  defect  in  a  meter  re- 
mains undiscovered  over  a  long  period  of  time.  The 
consequence  is  that  a  consumer  may  be  overcharged 
or — as  more  rarely  happens — considerably  under- 
charged for  the  amount  of  gas  or  other  commodity 
consumed  by  him.  In  such  circumstances  there  is 
authority  for  saying  that  in  so  far  as  any  claim  is 
not  barred  by  the  Statute  of  Limitations  (which  pre- 
vents a  debt  being  recovered  after  a  lapse  of  six 
years)  the  injured  party  is  entitled  to  redress.  In 
the  case  of  the  South  Metropolitan  Gas  Co.  v.  The 
Mayor,  etc.  of  Bermondsey  (The  Times,  May 
18th,  1901),  an  action  was  brought  to  recover  the 
sum  of  £884,  the  price  of  gas  supplied  to  the  Com- 
missioners of  Baths  and  Washhouses  in  Rotherhithe 
(the  predecessors  of  the  defendants)  from  1894  to 
1900.  Owing  to  the  fact  that  the  dial  of  the  meter 
in  use  during  that  period  was  misleading,  the  amount 
of  gas  charged  for  was  but  one-tenth  of  the  actual 
amount  consumed.  The  mistake  had  existed  since 
1885,  but  the  claim  for  arrears  which  had  accrued 
prior  to  1894  was  barred  by  the  Statute  of  Limita- 
tions. The  defendants  admitted  the  mistake,  but 
sought  to  escape  liability  on  the  ground  (inter  alia) 
that  they  could  not  make  or  levy  a  retrospective  rate 
for  the  purpose  of  discharging  the  debt,  nor  could 
they  apply  the  moneys  in  their  hands  derived  from 
current  rates  in  payment  thereof.  This  defence,  howT- 
ever,  did  not  prevail,  and  they  were  held  liable  for 
the  arrears  which  were  not  barred  by  the  Statute. 

A  meter  belonging  to  the  undertakers  which  is 
placed  upon  any  premises  not  being  in  the  posses- 
sion of  the  undertakers  for  the  purpose  of  supplying 
electricitv,  is  not  subject  to  distress  for  rent;  that  is 
to  'say,  the  consumer's  landlord  could  not  distrain 
upon  it.  The  same  rule  applies  to  "  electric  lines, 
accumulators,  and  fittings."  (Electric  Lighting  Act, 
1882,  Sec.  25.)  "  Fittings  "  as  applied  to  the  pro- 
pertv  of  a  gas  company  have  been  held  to  include  a 
gas  stove  (Gas  Light  and  Coke  Co.  v.  Hardy.  17 
Q.B.D.  619).  An  electric  stove  or  an  electric  motor 
would  probably  come  under  the  same  heading,  and 
would,  therefore,  be  nrotected. 


A  Heating  Studentship. — A  "heating"  studentship, 

tenable  in  the  Faculty  of  Engineering  of  University  College, 
London,  of  the  value  of  £50  a  year,  together  with  £11  lis.,  being 
the  amount  of  college  fees,  may  be  awarded  by  the  Institution  of 
Heating  and  Ventilating  Engineers  in  July.  The  student  will  be 
required  to  devote  his  whole  time  to  research  work  in  heating  and 
ventilating  engineering.  Further  particulars  can  be  obtained  from 
the  Secretary  of  University  College,  to  whom  application  should 
be  made  on  or  before  Saturday,  June  20th. 
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MUNICIPAL  ELECTRICAL  UNDERTAKINGS 
RECORDS    FOR   FUTURE    USE. 

By   "  INTERESTED. ' 


"  Tin:  past  is  a  lesson,  the  present  a  fact,  and  the  future  is 
that  which  can  be  made.''  The  future,  however,  cannot  be 
judged  by  the  past.  Those  who  have  benefited  by  this 
teaching  are  now  putting  their  learning  into  practical  use. 
In  the  past  mistakes  have  been  made ;  errors  into  which 
some  have  fallen  have  been  rectified,  and  precautions  have 
been  taken  to  prevent  their  recurrence.     This  is  fact — the 


sands  of  business  people  there  are  who  have  not  made  use 
of  electricity  to  reduce  manual  labour  !  How  many  thou- 
sands of  private  houses  to  which  the  blessings  of  electricity 
are  as  yet  unknown  ! 

What  of  the  future  ?  The  errors  which  have  been  made 
in  the  past  will  carefully  be  avoided,  but  it  is  too  much  to 
hope  that  no  mistakes  will  again  occur.  It  is  well  to  have 
a  care  for  to-morrow — and  beyond. 

These  remarks  have  been  amply  illustrated  by  the  central- 
station  engineer  who  uses  the  method  described  below  for 
registering  exactly  the  whereabouts  of  his  electricity  meters. 
The  past  is  recorded,  the  present  stock  of  new  and  old 
instruments  is  shown,  and  likewise  the  number  on  circuit. 


METER    TESTS. 


Type. 


Full  loBd. 
Amps.  Volts.~gfttlRd(,at  ,„„   Hl 
start.      finish,      units. 


Rdg.at 

finish. 


Diff.  in 

units. 


Rdg.at   Rdg.at    UitT.  in 
start,      tinish. 


Percentage  errors. 


Fall 
load. 


Tenth- 
load. 


Start- 
ing 

test. 


8tip 

test. 


NO.    1.' 


METERS    REMOVED. 

METERS 

FIXED. 

2 

3 

< 

% 

S 
3 

z 

1 

•a 

h 
« 

-  - 

^  E 

E 

■5 

< 

Size. 
Reading. 

,0 
y. 

E 

No.  2. 


METER     SUMMARY. 


Week  ending 


No  fixed,       No.  No.  N  No.  in 

Type      daring    ,  removed   delivered     fl     j      »tock       siuck 
week       <lnr-gwk.  durgwk.     nxea-     (good),  (faulty) 


No.  in  ;    N  Total 

stock   L™£     No.  pur- 
soW-    chased. 


NO.   3. 


RECORD     OF     CHECK     METERS. 


Name  and 
address. 


&i 

,-i 

u 

6 

uE 

a 

- 

B 

0 

oj 

as 

Q 

do 

E-i 

-»f 

55 

S 

5  " 

< 

T.      Remarks. 


No.  4. 
RECORD     OF     MOTORS. 


hi-,  of       Maker's 
motor.        name. 


Description  ot 
machinery  driven. 


No. 


present.  Accepted  rules  have  been  drafted  because  of  a 
lesson,  but  many  of  these  regulations  will  need  redrafting 
in  the  future.  That  future  has  yet  to  be  made.  What  is 
in  store  for  us  none  can  foresee  ;  but  one  important  point 
always  to  be  borne  in  mind  is  that  all  will  be  exactly  as  we 
make  it. 

To    all    appearance,  the    future    before    the  electrical 
industry,   particularly  the  electricity  supply  branch,   now 


Form  No.  1  is  for  keeping  a  record  of  all  tests  carried 
out  on  both  new  and  old  meters. 

No.  2  represents  a  day  book  for  entering  details  of  each 
instrument  fixed  on  consumers'  premises. 

No.  3  is  a  weekly  summary  showing  the  exact  stock  in 
hand,  the  number  of  meters  out  on  circuit,  the  number  of 
old  instruments  sold,  and  the  number  purchased  from 
the  commencement  of  the  undertaking. 


Arc  Lamp       HIRE 
Supplied  by    While  <t  Co. 
No.  of  Articles  received    Six 
Reference   N03.  or  Marks   W,  11,  l;,  1:1,  11  and  1J. 


A/c. 


Date   ggffllg. 
Rate  £5 


CARD    No. 
Depreciation    53J  % 
Total   Cost 


Articles  Sold  or  Transferred 

Oru,2i!SIU. 

Value  £S 

Issues. 

Returns. 

Date  I  E?KrB- 
sign. 

Issues. 

Returns.  • 

Date 

depr'c'n. 

cim- 

pleted. 

Stock 
March,  1912. 

Stock 
March,  1913. 

Strck 

Much,  1914, 

Hoe. 

Date.      Address. 

Date. 

Address. 

Date. 

Engrs. 
sign. 

New. 

Old. 

Depre- 
ciated 

Cir- 

cuit. 

New. 
3 

Old. 

Dcpre-j  Cir- 

ciated    cult. 

New.      Old. 

3           3 

10 1                       -      ) 

11  212  12           — 

12  1                          —       1 

r,;i/i:i     P.H. 

Wtl* 

" 

24/2/15 

3 

8 

3 

-         - 

Card  No.  1a. 


Arc  Lamp        HIRE     ACCOUNT. 


STOCK 

SUMMARY. 

Apparatus 
card  Nos. 

Rite. 

Stock  at  March  31st,  1H12. 

Stock  at  March  31st,  191:!. 

Stock  at  March  81st,  1914. 

Slock  at  Ma 

New. 

Ol.  1. 

Dep. 

Circt. 

New. 

Old. 

Dep. 

Circt. 

New. 

Old. 

Dep.       Circt. 

New. 

Old.       Dep.      Circ 

4 
5 

66 

£5  10s. 

3 

1 

Z 

3 
2 

3 

3 

- 

8 

8 

8 

3 

Card  No.  2a. 


shines  rich  and  bright ;  yet  upon  the  foundation  laid  to-day 
— the  present— will  success  depend.  There  is  a  vast  field 
undeveloped  and  awaiting  the  attention  of  central-station 
engineers  and  managers.  Take  London  only,  or  Greater 
I  ,ondon  for  preference  :  what  a  future  !     How  many  thou- 


\'o.  I  is  a  further  test  record  showing  results  of  tests 
taken  by  means  of  a  check  meter.  No.  0  is  a  detailed  record 
of  all  motors  connected  to  the  mains.  This  book  is  found 
very  handy  for  reference,  and  provides  much  useful  informa- 
tion when  corresponding  with  prospective  consumers. 
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The  following  idea,  recently  brought  to  my  notice,  Li  one 
for  keeping  tonoh  with  goods  loaned  out  on  hire,  It  1ms 
the  advantage  of  simplicity,  yet  contains  nil  the  desired 
Information  and  detail,  mid,  once  brought  up  to  date,  gives  no 
trouble  in  operation.  Card  No.  i,\  is  for  the  purpose  oi 
entering  each  article  delivered  under  this  heading.  If  prac- 
ticable— and  that  depends  upon  the  amount  of  work  in 
question  — deliveries  of  similar  goods  in  batches  may  very 
well  be  found  on  one  card.  The  printed  matter  thereon,  as 
shown  below,  will  describe  the  purpose. 

Card  No.  '2\  is  a  quarterly  summary  of  the  whole  of  the 
before-mentioned  cards ;  here,  again,  the  printed  matter 
explains  fully  its  purpose.  Figures  have  been  tilled  in 
purposely  to  illustrate  a  little  more  clearly  the  intended  idea. 

Cards  are  mentioned,  and  in  the  instance  in  mind  cards 
are  used  ;  but  a  loose-leaf  book — or,  better,  two  loose-leaf 
books — could  be  used  for  this  purpose  quite  as  well  as  cards  ; 
or,  again,  one  loose-leaf  book,  and  cards  for  the  summary. 


NEW    ELECTRICAL     DEVICES. 
AND    PLANT. 


FITTINGS 


Mine  Shaft  Signalling. 

The  Adnil  Electric  Co.,  Ltd.,  of  Adnil  Building,  Artillery 
Lane,  B.C.,  haB  introduced  a  system  of  electrical  signalling  for 
mines,  which  has  been  specially  designed  to  conform  to  the  new- 
mining  regulations,  and  is  a  combination  of  its  luminous  and  auto- 
matic systems,  which  have  been  installed  in  a  large  number  of  mines. 
Fig.  1  shows  the  "  visual  indicator,"  which  consists  of  a  dial 
mounted  in  a  metal  casing,  the  dial  being  arranged  for  14  or  more 
signals  ;  a  pointer  is  provided  which  denotes  the  winding  signals, 


An  oleetro-meohanietil  lyftem  in  also  mad';,  with  a  (ipecial  oil  - 
immerited  pull  Hwitoh  of  heavy  construction  whi<  h  ll  find  at  the 
bank  and  operated  by  a  shaft  signal  rope,  or  can  be  uiied  for 
haulage  rOMI  where  insulated  signalling  wires  are  neicwiary. 
engine  room  apparatun  is  the  name  M  in  the  all-electric  system, 
but  at  the  bank  a  single-stroke  bell  is  lined,  and  mechanical  bell* 
are  fitted  at  the  levels. 

A  New  Electric  Horn. 

A  very  cheap  and  compact  electric  horn  for  motor  vehicles  haw 
recently  been  put  on  the  market  by  the  Oenkual  BLSOTBIi 
Ltd.,  of  G7,  Queen  Victoria  Street,  E.O.  The  sounding  mechanism 
consists  of  a  substantial  steel  diaphragm,  which  is  set  vibrating 
by  blows  from  a  stud  carried  by  the  armature  of  a  laminated 
electromagnet  of  special  design.  The  mechanism,  as  in  the  case 
of  earlier  patterns  of  electric  horn,  is  similar  in  principle 
to  that  of  the  common  trembler  bell,  but  embodies  many 
novel  points  in  design,  while  the  construction  is  entirely  different, 
being  very  much  more  substantial  in  every  detail.  Special  insulat- 
ing material  and  best  quality  metal  is  used  throughout.  The 
weight  of  the  complete  motor-car  horn  is  as  low  as  2}  lb.  if  fitted 
with  the  standard  10-in.  projection,  or  only  2  lb.  if  fitted  with  the 
short  projector,  which  is  only  5J  in.  long.  The  finish  is  in  black 
and  nickel,  or  black  only  for  fixing  under  the  bonnet.  The  'Dean'' 
horn  is  guaranteed  for  five  years  ;  it  is  watertight  and  dustproof, 
and  the  push  switch  supplied  with  it  differs  from  the  usual  car 
push  in  that  it  is  not  a  small  button  or  plunger,  but  the  upper 
cap  effects  contact  over  almost  its  entire  surface,  which  is  1  i  in. 
in  diameter.  A  touch  upon  any  portion  suffices  to  close  the  cir- 
cuit and  sound  the  horn,  which  emits  a  rich,  deep  and  penetrating 
sound. 

The  "Dean"  motor-cycle  horn  weighs  only  2  lb.  and  has  a  length 
of  horn  of  4|  in.  The  internal  and  external  arrangements  are 
similar  in  all  respects  to  those  of  the  motor-car  horn  just  described. 
The  trumpet  and  case  are  of  heavy  sheet  brass  thoroughly  plated 


Fig.  1. — Adnil  Mining 
Engine-Room   Indicatob. 


Fig.  2. — Adnil  Level  Indicator. 


and  a  luminous  indicator  shows  when  men  are  being  carried.  The 
indicator,  as  illustrated,  is  mounted  on  a  cast-iron  pedestal  which 
also  carries  the  audible  signalling  instruments. 

Fig.  2  shows  a  "  level  indicator  " — a  metal  casing  divided  into  a 
number  of  small  compartments,  with  ground  glass  fronts,  on 
which  the  names  or  numbers  of  the  various  levels  are  painted  ; 
these  names  are  only  visible  when  the  lamp  in  the  compartment 
behind  one  of  them  is  caused  to  glow  by  a  signal  having  been 
given.  Other  apparatus  required  to  complete  the  engine-room 
equipment  are  a  resetting  contact,  single-stroke  bell,  electric 
hooter  and  junction-box.  Suitable  modifications  are  made  in  the 
correspond  i*g  apparatus  at  bank  and  at  the  levels. 


Fig.  3.— New  G.E.C.  Motoe-Car  Horn. 


The  handle-bar  clip  is  of  solid  construction,  and  so  is  the  lever 
push  switch,  which  also  is  arranged  to  clamp  the  handle-bar 
tightly  in  such  a  way  that  it  will  not  shake  loose  afterwards. 

The  pressure  required  to  work  these  horns  is  from  5  to  10  volts, 
and  may  be  obtained  from  dry  batteries,  which  may  be  carried  in 
special  cases  for  attaching  to  suitable  parts  of  the  machine.  All 
the  requisite  parts  are  supplied  by  the  makers. 

The  "  Phoenix  "  Accumulator. 

Many  attempts  have  been  made  to  devise  a  satisfactory  light 
portable  accumulator,  usually  with  qualified  success ;.  Messrs. 
"  Phlenix"  Accumulators,  of  60,  Wilson  Street,  Finsbury  Square, 
EC,  are  now  introducing  such  a  cell,  which,  they  claim,  is  free 
from  the  drawbacks  which  have  been  previously  met  with,  and 
can  be  depended  upon  to  give  good  service  with  a  life  exceeding 
300  charges  and  discharges.  The  construction  of  the  cell  is  shown  in 
the  diagrammatic  section,  fig.  4,  p.  1014  ;  it  consists  of  an  outer 
ebonite  container,  within  which  is  a  perforated  ebonite  cylinder  b'ned 
on  the  outside  with  a  sheet  of  very  porous  material,  and  in  the 
annular  space  is  packed  the  negative  active  material,  together  with 
a  light  grid  or  electrode  of  antimonial  lead.  The  positive  consists 
of  two  concentric  perforated  ebonite  cylinders,  lined  with  porous 
material,  and  with  the  active  material  and  a  light  grid  packed 
between  them  ;  this  is  placed  inside  the  cylindrical  negative,  and 
the  electrolyte  fills  the  two  remaining  spaces— the  annular  space 
between  the  two  elements,  and  the  cylindrical  space  inside  the 
positive.  Contact  between  the  elements  is  impossible,  because 
of  the  ebonite  cylinders,  and  the  granular  active  material  cannot 
escape  through  the  perforations,  owing  to  the  porous  septa  with 
which  these  are  covered.  Thus  the  cell  is  immune  from  short 
circuits  and  from  the  deposit  of  mud.  The  elements  are  held 
firmly  in  place,  and  the  cover  of  the  container  is  sealed  in  place. 
a  It  is  claimed  that  the  active  material  which  represents  42  per  cent, 
of  the  total  weight  of  the  cell,  presents  a  very  large  surface  of  con- 
tact with  the  electrolyte,  and  makes  good  and  permanent  contact 
with  the  grids  ;  that  the  elements  are  free  from  buckling,  and 
that  the  cell  has  a  high  capacity— the  output  being  lt!"4  watt- 
hours  per  pound  of  total  weight.  Vibration  and  shocks  do  it  no 
injury,  and  it  can  stand  high  rates  of  charge.    The  terminals  are 
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lead-cased,  and  the  cells  are  made  up  in  convenient  sizes  for  use  as 
ignition  cells,  for  lighting  motor-cars  and  omnibuses,  and  similar 
purposes.     Messrs.  Wentworth  &   Co.,   electrical  engineers,  of  26, 


A    PROFESSIONAL   APPOINTMENT. 


Fig.  4. — "Phcehix"  Accumulator,  Part  Section. 


Ivy  Lane,  E.C.,  inform  us  that  they  have  had  the  Phoenix  cells 
under  test  for  six  months,  and  are  pleased  with  their  behaviour  ; 
their  ampere-hour  efficiency  is  upwards  of  85  per  cent. 

The  "Fialite"  Moist-Heat  Radiator. 

The  Altheat  Co.,  Ltd.,  of  62,  Oxford  Street,  W.,  have  brought 
out  a  new  type  of  radiator  which  appears  to  possess  valuable 
qualities.  The  principle  on  which  it  is  based  is  that  a  certain 
degree  of  humidity  in  the  atmosphere  is  essential  to  our  physical 
comfort  ;  when  air  is  heated,  although  no  moisture  is  removed 
from  it,  its  percentage  humidity  is  nevertheless  reduced,  and  the 
normal  degree  can  only  be  restored  by  adding  to  its  moisture  con- 
tent. This  is  effected  in  the  "  Fialite  "  radiator  by  the  provision 
of  a  tank  of  water  in  the  base  of  the  apparatus,  with  wicks  dipping 
into  the  water  and  extending  upwards  behind  the  lamps,  as  shown 
in  fig.  5.    The  hot  air  rising  carries  with  it  a  due  proportion  of 


Fig.  5. — Section  of  "Fialite" 
Radiator. 


Fig.  6. — "  Fialite' 
Radiator. 


added  water  vapour,  and  i«  deflected  forwards  into  the  room  by  the 
curved  reflector  above  the  lamps  setting  up  an  effective  circulation 
of  air.  The  makers  state  that  the  "  moist  heat "  is  far  more 
efficient  in  producing  an  agreeable  sensation  of  warmth  than  dry 
hot  air.  so  that  less  power  is  required  to  heat  a  uiven  space.  The 
arrangement  of  the  reflectors,  which  practically  conceal  the  lamp*, 
gives  the  appearance  of  a  rich  glow,  as  of  a  coal  fire.  Resistances 
can  be  used  instead  of  lamps,  if  desired.  The  radiator  is  made  in 
two  models,  one  of  which  is  shown  in  fig.  6,  with  four  or  six 
heating  elements  and  two  or  three  heats. 


At  a  recent  meeting  of  the  Dublin  Local  Section  of  the 
Institution  of  Electrical  Engineers  the  appointment  of  a 
wireman  as  staff  engineer  by  the  Corporation  was  discussed. 

The  Chairman  said  that  at  the  outset  he  wished  to  make  it 
clear  that  there  was  no  intention  of  criticising  the  Dublin  Corpo- 
ration or  the  way  they  managed  their  important  commercial 
undertaking.  They  were  concerned  simply  with  the  broader  issues 
affecting  their  profession,  and  the  particular  case  which  was  before 
them  was  merely  taken  up  as  a  foundation  upon  which  to  build 
something  that  would  be  of  sufficient  importance  to  attract  the 
attention  of  the  Council  of  the  Institution  of  Electrical  Engineers 
in  London.  The  documents  in  connection  with  this  case  would 
speak  for  themselves.  They  would  pass  them  on  to  London  as 
they  were,  and  with  them  would  be  sent  such  remarks  as  might  be 
made  at  that  meeting  to  strengthen  the  case. 

Mr.  T.  Tomlinson,  rising  to  propose  a  resolution  for  acceptance 
by  the  Institution,  said  that  this  subject  had  been  egitated  for 
years.  The  occasion  had  come  when  their  Association  must  act 
if  it  ever  hoped  to  see  itB  members  recognised  as  a  profession. 
This  kind  of  thing  was  occurring  not  merely  in  Dublin,  it  had 
occurred  elsewhere,  it  was  probably  occurring  in  every  place  where 
the  electrical  industry  was  in  the  hands  of  the  municipality, 
because  they  might  be  quite  certain  that  in  those  places  their  pro- 
fession would  not  be  represented  on  the  Municipal  Council,  while 
the  unprofessional  man  would  be  largely  represented.  If  they 
were  left  in  the  helpless  position  in  which  they  now  were,  they 
would  be  gradually  squeezed  out.  The  high  gods  of  the  profession 
who  ruled  in  their  Council  were  ignorant  of  the  conditions  under 
which  the  Provincials  were  trying  to  eke  out  a  living.  Fortu- 
nately in  their  last  fight  the  various  local  sections  became  united 
together,  and  they  had  now  a  power  of  putting  their  views  before 
the  Council  in  London  which  was  not  possessed  by  either  the  Civile 
or  Mechanicals.  After  quoting  an  article  on  the  status  of  the 
electrical  engineer  which  was  published  in  the  Electrical 
Review  in  1909,  he  concluded  by  pointing  out  that  the  author 
pleaded  for  two  things  as  necessary: — (1)  A  standard  of  profes- 
sional training  ;  (2)  Parliamentary  protection.  They  had  since 
got  the  first ;  they  wanted  the  second,  and  that  was  theresolntion 
before  them. 

Mr.  Porte  said  he  had  great  pleasure  in  seconding  the  resolu- 
tion which  their  hon.  secretary  had  just  proposed.  The  foundation 
of  this  business,  as  Mr.  Tomlinson  had  suggested,  started  in 
Report  No.  86  of  the  Electric  Lighting  Committee  of  the 
Corporation,  dated  April  13th,  1913.  That  report  was  submitted 
to  the  Council  on  July  7th,  1913,  and  wa3  passed.  The  last  para- 
graph, which  affected  them  most,  said  :  "  The  Committee  have 
also  made  an  order  expressing  their  opinion  that  members  of  the 
staff  desirous  of  promotion  should  obtain  Associate  Membership  of 
the  Institution  of  Electrical  Engineers  by  passing  the  necessary 
examination,  and,  with  the  approval  of  the  Council,  the  Com- 
mittee propose  that  in  future  cases  of  promotion,  and  when  appli- 
cations for  annual  increment  come  before  them  to  take  this  question 
into  consideration.'  As  far  as  he  was  aware,  the  first  case  in 
which  that  new  rule  should  have  come  into  operation  automatically 
was  the  case  they  were  dealing  with,  and  he  had  before  him 
Report  No.  56,  of  1914,  which  embodied  a  letter  from  Mr.  Buddie 
(city  electrical  engineer)  giving  a  list  of  10  engineers  who  had 
applied  for  the  appointment  which  was  then  under  consideration. 
The  report  says  :  "  Mr.  Ruddle  further  stated  that  in  order  that  the 
arrangement  should  be  of  full  value  to  the  department,  assistance 
to  Mr.  Elward  could  only  be  given  by  a  highly-trained  electrical 
engineer  of  the  class  possessing  the  qualifications  to  act  as 
assistant  shift  engineer  at  the  generating  station,  as  he  would 
have  to  carry  out  the  full  duties  in  one  district,  while  Mr.  Elward 
was  engaged  in  another."  That  was  the  report  of  the  Committee, 
and  then  followed  Mr.  Ruddle's  letter,  and  out  of  the  10 
members  of  the  staff  who  went  forward,  he  named  four.  After 
giving  their  qualifications  and  length  of  service,  he  proceeded  : 
"  Having  regard  to  the  importance  of  the  duties  to  be  performed, 
he  strongly  recommended  in  the  best  interests  of  the  Corporation 
that  the  appointment  be  made  from  one  of  the  four  engineers 
named."  Then  he  reminded  the  Committee  of  their  own  recom- 
mendation which  was  adopted  by  Council  in  the  previous  year,  and 
after  that  came  this  election  |  of  the  unqualified  man,  who  was  not 
one  of  the  four  engineers  recommended  J.  The  question  was — 
Could  not  they,  by  bringing  pressure  to  bear  on  the  Institutions, 
he  meant  the  whole  of  the  Institutions — the  Civils,  the  Mechanicals, 
and  the  Electricals — could  not  they  enforce  what  they  had  been 
talking  of  for  the  last  20  years — Parliamentary  recognition  of 
the  profession  .'  The  Civils  had  none,  the  Architects  had  none,  the 
Mechanicals  had  none,  they,  themselves,  had  none  ;  that  was,  to 
say,  that  of  all  the  learned  professions,  the  only  one  that  had  not  a 
statutory  standing  was  the  one  on  whose  work  the  whole  fabric  of 
modern  civilisation  was  bised.  The  engineer's  work  was  an  ever- 
lasting monument  to  him,  and,  therefore,  if  on  nothing  else  but 
on  the  broad  ground  that  an  engineer's  work  .  remained  as  a 
monument  to  the  man  who  put  it  up,  they  should  be  protected  by 
law  against  the  interference  of  non-professional  men  in  every  class 
of  engineering  work.  The  only  other  observation  he  would  make 
in  support  of  this  resolution,  which  he  seconded  with  great,  pleasure, 
was  that  if  appointments  of  this  class  were  to  be  made  in  the  way 
in  which  this  appointment  had  been  made,  it  would  take  the  back- 
bone out  of  the  Htaff  for  ever. 

Ma.  Pilditch  supported  the  resolution,  saying  that  it  was  clear 
that   until   some  such   protection  was  afforded  by  legislation  the 
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letters   M.l.K.K.  or  A. M.l.K.K.   wore  to  all    intents  and  purposes 
useless,  for  thoy  carried  no  weight  whatever. 

Mil.  Tat l.ovv,  alno  supporting-  the  resolution,  Baid  that  one  way 
they  Hhould  look  at  thiH  matter  was  from  the  University  man'H 
point  of  view.  The  engineor  who  had  spent  Heveral  years  in  Homo 
University,  and  had  spent  a  considerable  sum  of  money  in  obtain- 
ing a  degree  in  engineering-,  found  that  in  the  absence  of  some- 
thing- in  the  nature  of  Parliamentary  Bupport  or  recognition  for 
Ihh  profession,  the  degree  meant  very  little  to  him.  lie  found  that 
he  did  not  acquire  any  great  position  by  gaining  the  dogrce, 
whereas,  the  doctor  of  medicine  when  he  went  through  the  same 
■University  course,  or  perhapi  a  coup!e  of  years  longer  with 
slightly  more  fees,  on  getting  his  degree  found  himsslf  in  a  sound 
position,  because  he  was  recognised  by  the  Legislature  a'  a  pro- 
fessional man,  and  he  could  always  get  work  without  any  fear  of 
being  interfered  with  by  people  who  did  not  know  his  business, 
but  thought  they  did. 
Mu.  Cummins  and  Ma.  Downey  having  followed  on  similar  lines, 
The  Ciiaiuman,  in  closing  the  discussion,  said  that  as  they  were 
all  so  unanimous  about  this  resolution,  and  the  discussion  had  been 
so  practical  and  useful,  he  thought  there  was  nothing  for  him  to 
say  further.  He  felt  that  if  they  could  get  the  Council  in 
London  to  take  up  the  whole  matter  of  getting  legal  protection  for 
members  of  the  Institution,  they  would  have  gone  a  long  way,  and 
have  done  a  great  deal  of  good.  If  they  h%d  had  legal  recognition, 
this  particular  case  could  not  have  arisen,  but  as  it  had  arisen,  he 
would  only  say,  as  an  engineer  responsible  for  a  large  concern,  who 
bad  had  to  rely  on  the  loyalty  of  a  technical  staff  in  critical  times, 
he  would  consider  it  bad  pilisy,  to  say  the  least  of  it,  thit  anything 
should  be  done  to  give  his  staff  just  cause  to  cousider  they  had  baen 
slighted  or  broken  faith  with  in  any  way.  The  way  to  get  legal 
recognition  had  been  shown  to  them  by  other  professions,  which 
were  now  reaping  the  advantage  of  their  perseverance  and  fore- 
sight. 

The  risolutbn  given  bjlow  was  then  carried  unanimously  :  — 
Rsport  of  the   Committee  of  the  Dublin  Local  Ssction  of  the 
Institution  of  Electrical  Engineers  to  the  annual  general  meeting. 
191 1,  as  to  a  recent  appointment  on  the  electrical  engineering  staff 
of  the  Dublin  Corporation  : — 

At  the  Committee  mseting  held  on  15th  inst.  a  letter  of  protest, 
signed  by  19  members  of  the  electrical  engineering  staff  of  the 
Dublin  0  jrporation,  against  a  proposed  appnatmant  on  the  staff 
was  brought  before  the  Committee. 

After  very  carefully  considering  this  and  o'hsr  documents  sub- 
mitted, the  II  )n.  Secretary  was  directed  to  address  a  letter  of 
remonstrance  to  the  City  Council.  (In  the  report  the  letter 
follows.) 

The  City  Council  met  on  the  18th,  and  confirmed  the  appoint- 
ment by  a  email  majority. 

Your  Committee  again  met  on  the  20th  inst.,  further  to  con- 
sider the  matter  in  view  of  this  confirmation.  The  recommenda- 
tion of  your  Committee  is  that  this  meeting  should  place  on  record 
its  opinion  : — "  That  this  appointment  is  a  direct  attack  upon  the 
profession,  and  that  the  Committee  be  instructed  to  communicate 
with  the  Committees  of  the  other  Local  Sections  and  with  the 
Council  of  the  Institution  of  Electrical  Engineers,  urging  upon 
them  the  necessity  of  immediately  promoting  such  legislation  as 
shall  protect  the  trained  professional  engineer  in  the  exercise  of 
his  profession.  a3  the  trained  professional  man  in  other  professions 
is  protected." 

Thomas  Tomlinson,  Hun.  Sec. 
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The  Water  Power  of  the  Rhine. — The  question  of 

the  economic  importance  of  the  Rhine  between  Strassburg  and 
Lake  Constance  was  raised  in  a  paper  submitted  by  Dr.  Sympher, 
of  Berlin,  at  a  conference  held  at  Mannheim  by  the  Baden 
Chambers  of  Commerce  on  May  7th.  After  discussing  a  scheme 
for  improving  the  navigable  way  of  the  river  at  a  cost  of  several 
millions  sterling,  and  for  the  accommodation  of  ships  of  1,000  tons, 
the  author  referred  to  a  proposal  for  utilising  the  available  water 
powers  in  connection  with  the  suggested  improvement  works. 
The  water  powers  capable  of  being  usefully  applied  on  the  Upper 
Rhine  between  Strassburg  and  Constance,  leaving  out  of  considera- 
tion the  falls  of  the  Rhine  at  Sjhaffaausen,  are  estimated  at  about 
500,000  kw.,  which  is  constant  for  the  greater  part,  and  variable 
for  a  small  part,  but  is,  nevertheless,  available  during  most  of 
the  year.  It  is  calculated  that  the  500,000  kw.  would  enable 
3,000,000,000  KW.-hours  to  be  produced  yearly,  or  a  total  consider- 
ably in  excess  of  the  quantity  which  was  sold  by  the  electricity 
works  in  Germany  to  third  parties  in  the  year  1911.  The  use  of 
water  powers  in  the  South  of  Germany  and  Switzerland  has 
rendered  it  possible  for  energy  to  be  disposed  of  at  exceptionally 
low  charges,  and  if  the  scheme  proposed  by  the  author  were  carried 
into  effect,  the  promoters  would  have  to  reckon  with  considerably 
lower  receipts  than  obtain  in  the  more  level  distriots  of  North 
Gsrmany.  Under  these  circumstances,  the  opinion  of  experts  is 
that  the  annual  income  would  not  exceed  £4  per  kw.  for  constant 
supply,  and  about  £2  for  the  variable  supply.  If  it  is  assumed 
that  200,000  kw.  would  be  constant  and  250,000  kw.  variable,  the 
total  annual  income  is  computed  at  £1,500,000,  of  which  £900,000 
would  devolve  upon  the  section  of  the  river  below  Basle,  and 
£600,000  upon  that  above  Basle.  It  is  estimated  that  the  £900,000 
would  suffice  to  pay  the  interest  and  redemption  charges  of  the 
debt  incurred,  and  the  annual  working  and  maintenance  charges, 
in  the  execution  of  the  river  improvement  works,  together  with 
the  hydro  -  electric  works  and  the  requisite  canals,  between 
Strassburg  and  Basle.  But  the  conditions  on  the  section 
above  Basle  are  considered  to  be  less  favourable  in  this  direction. 
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A.  Slatted  and  (..  Wilde      May  2Cih. 
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13,910.     "  Method    ol   generating   electro-magnetic   wavi 
motion."     Egmont  (      ii  i      May  88th. 

12.912.  "Telephone  switching-apparatus."  Western  I.i.kti  h  '  ....  Ltd 
May    26th.      (Franklin    Tuthill    Woo  i  im). 

13.913.  "  Impulsi   i lucin      mechanisms."     J.  A.   KjtOFP.     Ma;    20th 

vention  dati     fuly  39th,  1918,  I 

12,926.  "Mercury  motor  meters."  W.  Hamilton  and  Ferranti,  Ltd.  May 
2Cih. 

12,93-t.     "Effecting    the    automatic    interruption    oi 

conductors  upon   tin hi, herein   oi   a    shorl    cin 

Felten   &   Gutlleaume   Carlswerk   Akt    (.is      Mai    26  h       I  - 
May  26th,  1913,  Germany).     (Compl 

12,941.  "  Motor  control  systems."  British  Thomson-Houston  Co.,  Im. 
Maj    26th,     (General   Electric  Co.,   United  States). 

12,976.    "  Electrical  Switches."     II.  \Y.  Cox.     May  27ih. 

12,979.  "  Electrical  winding-mechanism  suitable  for  winding-up  clocks  and 
the  like  niechanii.il  devices."      |.    I.    GreENBERC.     May  27tli. 

12,983.     "  Fool-proof    safety    lock    for    railway-carriage   do 
electrically  controlled."     J.   W.    Wollers,   A.   McCaw,   and   A.    WoLLERS,      May 
27th.     (Complete). 

12,986.     "Chains   for  supporting  electroliers."     E.   J.    Perry.     May  27th. 

12,018.  "Telegraph  receiver  and  keyboard  telegraph  transmitter."  E.  J. 
Kesski.s.      May   27th.      (Addition    to  21,332  13).      (Complete). 

13.022.  "  Dynamo-electric  machines  particularly  applicable  for  engine- 
starling  systems."  C.  F.  KETTERING  and  \V.  A.  Christ.  May  27th.  'Con- 
vention date,  July   14th,   1913,    United   States).     (Complete). 

13,044.  "  Electric  accumulators."  J.  P.  Hawortii  and  Out  Waciis.  Mav 
27th.     (Complete). 

13.049.  "  Starting-up  of  electric  motors."  Siecmukd  Hans  Eckmaxn.  May 
27th. 

13,057.     "  Dynamo-electric      machines     particularly     applicable     for     engine- 
starting   systems-."     C.    F.    Kettering   and    \V.    A.  Chryst.     Mac   27ih.     (Ad- 
dition   to    13,022/14.      Convention    dale,    September    13th,    1913,    United    S 
(Complete). 

13,060.     "  Construction   of  electric    switch."     G.    Markt.      May   27lh. 

13.062.  "  Signalling  systems  particularly  for  use  in  mines."  Sterling 
Telephone  &  Electric  Co.,  Ltd.  and  F.  G.  Dell.  May  27th.  (Telephon 
Fabrik   Akt.   Ges.    vorm.    J.    Berliner,    Germany). 

13.063.  "  Cooling    electrical    machinery."      C.    H.    Lai  th.      May    27th. 
13,076.     "  Manufacture  of  tungsten."     British  Thomson-Houston   Co.,    Ltd. 

May  27th.     (General   Electric  Co.,    United   States). 

13,078.  "  Selector  which  during  the  emission  of  a  series  of  current  impulses 
permits  of  adjusting  a  fresh  series."     H.   G.    Dim.     May  27th.      (Complete). 

13,086.  "  Apparatus  for  reproducing  any  number  of  pencils  of  light  in  suc- 
cession or  together  by   means  of  electrical   action."     A.    M.   Low".     Ma)    2 

13,095.     "  Galvanic   batteries."     A.   Thomas  and   J.    Stott.     May  28th. 

13,136.  "  Electric  polyphase  commutator  machines."  .Xiemens-SchuC'kekt- 
weeke  G.m.b.H.  May'  28th.  (Convention  date,  June^lst,  Germany). 
(Complete). 

13,147.  "  Series-parallel  control  systems  for  electric  motors."  British 
Thomson-Houston  Co.,  Ltd.  Mav  28th.  (General  Electric  Co.,  United 
States). 

13,159.  "  Dynamc-elettric  machines."  Comfagnie  de  L'Ixdustrie  I-'.lec- 
trique  et  Mecanioue.  May  29th.  (Convention  date,  May  30th,  1913,  Germany). 
(Complete). 

13,173.  "Automatic  telephone  exchange  connexions."  Betulan'DER  AUTO- 
MATIC Telephone  Co.,  Ltd.,  G.  H.  Bryant,  and  F.  M.  Ward.     May  2Sth. 

13.209.  "  Process  for  banding  projectiles."  S.  O.  Cowper-Coi.es.  M.iv 
29th. 

13.210.  "  Process  for  rendering  iron  and  steel  surfaces  incorrodible."  S.  O. 
Cowpek-Coles.     May  29th.' 

13,213.  "  Tightening-devices  for  overhead  electric  conductor-."  SlBMEMS 
Schuckertwerke  B.m.b.H.  May  29th.  (Convention  date,  May  29th,  1913, 
Germany).     (Complete). 

13.231.  "  Systems    of    control     for    electric     motors."        British     Th 
Houston   Co.,    Ltd.     May   29th.  (General    Electric   Co.,    United    Si 

13.232.  "  Liquid  rheostats."  British  Thomson-Houston  Co.,  Ltd.  May 
29th.     (General    Electric   Co.,   United   States). 

13.247.  "  Vacuous  tubes  used  as  magnifiers  and  producers  of  continuous 
electrical  oscillations."  Marconi's  WikELESS  TELEGRAPH  Co.,  Ltd..  and  II.  J. 
Round.     May  29th. 

13.248.  "  Production  of  continuous  electrical  oscillations  and  the  utilisation 
thereof  for  wireless  telegraphy  and  telephony."  MARCONI'S  Wirlliss  Tile- 
CRAPH  Co..  Ltd.,  and  H.  J.  Round.     May  29th. 

13,281.     "  Telephone  systems."    T.Green.    May  30th. 

13.304.  "  Electric    cooking    apparatus."      YV.    P.    Perry,      May    30th. 

13.305.  "  Electric   thermostat."     YV.    P.    Perry.     M.iv   30lh. 

13,310.  "System  of  electric  signals  for  main  and  tail  haulages  in  mines 
and  like  place's."     G.  B.  Burrows.     May  30th. 

13,331.  "  Electric  detonators  and  fuses."  J.  Leighton  and  W.  W.  F"WIGG. 
Mav  30th. 

13,335.     "  Electric  relays."     Soe   D'Electricite  de  Paris.     May  30th. 
vention  date,  June  21st,  1913,  France).     (Complete). 

13,338.  "  Plans  or  systems  with  pertinent  apparatus  for  the  complete  equip- 
ment ol  an  automatic  selecting  lock-out  of  intermediary  stations  and  inter- 
connecting telep  which  combines  an  entire  telephone  plan."  O. 
ASMUSSEN.     May  30th.   '(Complete). 

13.348.  "Electrically-heated  vulcanizing  apparatus."  W.  T.  Henley's 
Telegraph  Works  Co.,  Ltd..  and  II.  Savage.     May  30th. 

13.349.  "  Intercommunication    telephones."      F.    Wbingartnek:      Mav    30th. 
13,359.     "  Electric    clocks    or    timepieces    operated    and    controlled    by    « 

Eugeni    Victor  Gratze.     May  30th. 
13,362.     "  Telephone   exchanges."     C.    A.    W.    lit  ltzman.      May   30;h. 
\ention    dale,    June    2nd,    1913,    Germany).      (Complete). 
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(Continued  from  page  972.) 

7.777.    "Wireless  Telegraphy."     M  i G  ,  and  Marconi's  Wireless  Tel* 

Krapn  i,)  April  2Cth.  Relates  to  improvements  in  the  arrangements  for 
wireless  telegraph;  described  in  Specifications  Ko.  18,039,  A.D.  1886,  No  12  32G 
•v"    !  6,983  and  25,186,  A.D.  1899.    The  secondary  ofthe  indue- 

tion  coil  is  connected  through  one-  or  more  condensers  to  the  primary  of  a 
transformer,  the-  secondary  ol  which  is  connected  to  earth  or  a  capacity,  and 
with  an  adjustable  inductance  connected  to  the  aerial  conductor.  In  the 
receiving  apparatus  the  aerial  conductor  i-  connoted  through  a  similar 
inductance  to  the  primary  of  an  induction  coil,  with  which  a  condenser  is 
arranged   in  parallel.     I  h.-   secondary   i-  divided   by  ..  i  has  its 

termii  to    inductances.      'I  he    inductances    are    connected    through 

the  coh.rer  and  a  condenser  in  parallel.  The  local  eiicuit,  including  imped- 
ance-, i-  connected  to  the  terminals  of  the  condenser.  Several  forms  of  trans- 
former and  induction  coil  are  described  for  use  with  the  transmitter  and 
recener    respectively.      Several    arrangements   ale  described 

8.998.  "Controlling  Traffic  on  Railways."  Smith,  E.  W.  May  15th 
Relaos  to  staff-issuing  apparatus  of  the  Webb  and  Thompson  type,  such  as  is 
described  in  Specification  No.  1.263.  A. I).  1889.  In  the  present  invention  the 
catch  which  locks  the  usual  notched  .lis,  is  it-,  If  normal!)  lucked  by  a  level 
adapted  to  engage  a  pin  on  the  catch.  When  a  staff  is'  raised  it  tin 
lever    and    releases    the    pin.    so    that,   if    the  ■,„  t    is    energized    by    a 

current  in  the  proper  direction,  the  catch  will  be  disengaged.  If.  however,  the 
proper  current  does  not  pass,  the  ealch  is  nol  raised,  and  the  further  move- 
ment ol  the   lever  by    tin-  stall  again    leaks    the  catch. 

92331.  "Electrolysis."  Haas,  M  May  21-(  Relates  to  bleaching  com- 
pounds, etc.  A  cell  is  placed  within,  hut  raised  slighrlv  from,  an  outer  vessel 
containing  the  electrolyte  up  to  a  certain  level.  Within  the  cell  are  a  number 
of  double-poled  electrodes  insulated  by  plates,  and  also  electrodes  for  conduct- 
ing the  current  into  and  from  the  apparatus.  The  hydrogen  developed  during 
electrolysis  causes  the  liquid  to  rise  about  the  electrodes,  and  to  overflow  from 
the  cell,  fresh  liquid  entering  the  cell  through  the  perforations  in  the  bottom 
thereof. 

i  lectric  Furnaces."  Imray,  O.  (Morani,  F.)  June  9th.  In  a 
large  furnace,  the  (lectric  connections  with  the  electrodes  are  made  by  water- 
cooled  met.,1  boxes;  the  movabli  electrodes  are  held  bv  screw  yokes,  also 
water-cooled.  When  several  adjacent  electrodes  are  suppliee!  with 'alternating 
current  idenl   conductors,    these   are   placed   at   right   angles   to   one 

another,  or  in  line,  where  they  leave  the  group  of  electrodes,  to  avoid  indue- 
te,n  between  them,  The  liquid  product  of  the  furnace,  is  discharged  through 
a  -in  formed  bj  a  water-cooled  metal  easing,  upon  a  cooled  metal  plate. 

10,637  "Electric  Resistances."  Mayes,  A.  If.  lone  llih.  Pulverulent 
resistant  material  is  contained  between  condui  i  ing-plafes  fixed  in  a  non- 
conducting box.  un.hr  non-conducting  pressure  pl.t...  The  box  is  made  with 
grooves  t"  receive  the  conducting  plates,  bottom  holes  to  pass  binding. screws 
thereon,  and  lugs  to  which  a  lid  is  secured. 

11.340  "  Electri  Clocks."  Fischer,  M.  June  22nd.  Relates  to  electric 
clocks;  synchronizing-apparatus  and  escapements.  In  operating  a  number  of 
-.  a  wheel  train  driven  bi  weights  or  spring  power,  is  released, 
say,  once  .very  minute,  by  the  action  of  the  es.  ipement-wheel  of  a  clock  on  a 
releasing  l.\.;-.  This  l.-v.r  is  pivoted  and  carries  stop-pins  to  engage  pins  on 
an    arm   Operated    by   gearing.      The    pin    is   used    When    selling    the   hands   of   one 

of  the  clorks.     The   arm    i ied    bj     i    spindle,    also   carrying   a    -..fi    iron 

cylinder  rut  away  opposite  pole  she,,  s  screwed  on  to  two  iron  plates  attached 
by  clips,  et.-.   to  a  st,-,. |   magnet.      I  surrounded   bv  .,   fixed   wire 

coil  in  .ireuii  with  coils  ,,n  1 1 ,.-  ,,  ,|,  . . i „ „  s .  The  induced  currenl  passes  round 
an  electromagnet  at  each  clock.  This  magnet  attracts  a  spring-withdrawn 
armature    pivoted    and    carrying    a    regulating    and    shilling    spring    engaging    the 

t.-etll      Ol      the      Illinille-Wheel.  \  el      ,  , ,-,  |  |  n . ,  r ,       1  .   | ,   , ,  | , , ,  „  ,  ■      i,„|u,    |,,r,      ,,,u[,|,.,|      will.      til,. 

wheel  train  by  cranks,  the  wl I  train  being   released  and  .in. -led  as  before. 

11,562.  "  li.-.  t,ie  Lighting."  Hewitt,  P.  C.  June  26th,  Relates  to  vacuum 
tubes.  A  tube  for  lighting  contains  vapour  of  mercury  or  lithium,  oi  nitrogen 
,  gas  at  a  pressure  of  a  few  millimetres  of  mercury.  Selenium,  phos- 
phorus, sulphur,  or  red  sulphide  of  mercurj  maj  be  added  to  facilitate  starting, 
which  otherwise  requires  heating  ol  the  tube  by  a  Bufisen  burner  or  elec- 
trically. A  high  electric  pressure  must  be  used  in  either  case  at  starting. 
Afterwards  the  gas  vapour  in  the  tube  conducts  a  considerable  current  at 
ordinary  supply  pressures. 

11.933  I  !  Lund.  II,    R.      July    2nd.      In    order 

Is   and   minimize   sparking' in    serii    -parallel 
ized    b      '     in. ill   regulable   motoi  -generatoi , 
or   fre.m    some   other    source    ol   variable    electromotive    force. 

12.1172.  •'  l-.|..eric  Distribution."  Ilighfi,-I,l.  J.  s.  [ulj  1Mb.  In  order  to 
keep  the  |.res.urW.  nnsiant  in  systems  in  which  storage  batteries  are  employed, 
and   .-'  I,,,    bar   pressure    to   charj       thi     batteries,   a    bdoster   is 

arranged   between  the  batteries  and   the   wire-. 

13,036.     "I  Machines."     Joel,    II.    F       [ulj    19th.     Relates   to 

the  construction  of  dynamos  and  motors  in  which  thi  field  magnet  is  provide  I 
with  a  singi,.  exciting-coil,  and  the  Frami    or  casing  forms  part  of  the  magnetii 

he  field  win. ling  is  speciall)   shaped 

,  pass   alternately  on   one  side   and    the  other  ..I   successive   field   poles. 

It   is  claimed   that   this  construction   will  diminish  eddj    currents  and   armature 

.    sparking    at    the   brushes.      Modificat -     in    described. 

The'   Provision  that    the   sinuous    winding    described    may 

ion  "i    ii  matur.    .  i  spei  iallt    tho  e  ol   altei  nating- 
current  machii 

13,721      "  Electri.      M .-,     Controlling."       British     Thomson-Houston     C..., 

(Perry,  ('.   I..).     Jul\    :tlst.     Relates   to    ntrol 

in   '.-.  bi.  b   the  .  ontrolli  r  pi  isei    a   numbei   ol  separately- 

iii   with   a   master  controller, 
the    in 

al  full  line  pol 
13,975         I  Controlling."      British     The  Hou    on     Co 

(Barry,  C.   E.).     August  3rd.     Relates   I ntrol  systems  in  which   thi    m i 

ted    from     i  m  ce,    for 

exampl  particular!}    to   those-   in   which    thi 

ii  h   motor  control!  of  electron!  ignets 

connected   with   the   master   controllei  ,, inning   along 

in.      In   ord.r    to    re. he  of  thi 

ol  con.lu.  tors 
ol   such   conductors   taki  n    two   al    a    time 

winelings    of  [| ponding 

will  only  be  actuated  when  the  full  potential  ..f  the  actuating-current 

It  :ii;s.    ••  Rheostats  and   -  August    10th.     In   the 

liquid    i  cifii  ition    No.    16,960,    A.D,    1899, 

lied    bv   air   pri  ed    through    valve  i    circuiting   switch 

.igainst   spring    |  I  lug    pressure    I 

air  when  the  resistance  has  been  reduced  to  a  minimum.     The  valves  are  now 

modified    n,   .  ing    the   air   pri  itch    shall    be 

l.",.7t-  Apparatus."     Partridge,   G.    W.     September    Ith.     R. 

to   means   for   rupturing   the   ar-     formed    when    a    switch    or   .  Ul  OUl    is   opened    or 

blown   out   by   a    jet   of   fluid  or   vapour   kibi 
suddenly,    as    by   opening    a    vessel    containing    con  ,  gas, 

rkl.t,  or   by   firing   an    explosive    mixture. 

16.1  10  witches."      British    1  (Hewlett, 

l      M     ind  Emmet,  W    le  R      September  11th.     Relates  to  switches  for  high- 
I    currents   ol    large    amperage,    the    fixed    and    movable-    contacts    being 
immersed  in  an  oil  bath. 


'"-'       ,     Electric   Dl G.    A.      September    13th.      Re- 

insm.ssion  of  energy  by  varying  currents,  and  to  inductance 
cods  for  incasing  the  efficiency  in  telephone  and  like  si  stems.  Inductance 
....is  having  an  air  gap  oi  break    n  the  magnetic  circuits  to  prevent  dissipati  e 

distributed    along    the    line    in  ,  ;,    wave    ,en|£ 

10,293.     "Electric       Fl »         Imray,       J.        (SOC,       I  I   Hi..  M.tallurgique 

Septembei    13th.     An  arc  furnace,  for  red  oi   decSrbu. 

■[ «ng  cast   iron  oi   other  metals,  consists  of  a  ci 

refractory    material,   in   an    iron    casing,   placed    below    two 
electrodes,   bom  which  independent   arcs  pass  to  the   fused   material,  the  obicct 
ivoid   introduction  of  carbon   into   the   material,    a  that,  for  example 
-..ii   iron,  chromium,  or  manganese  may  be  ob 

"    DyM -ele.l.i.       M-l,  bines."         Phillip-.      |.         S,  -p  le  ,„  I  „■  r     1||| 

to     apparatus    for     trlniuiing     or     trueing     the    comnu, 

machinery    while   in    position.      \     hat rying    an  '    is   driven- 

from   a    pulby   on    .,   spindle   carrying   at    its   o| i    ..    friction    wheel 

bearing    against    the    commutator.      Mi  ribed    for    traversing    the 

emery  wheel  along  the  commutator 

(To  be  continued.) 


PUBLISHED    SPECIFICATIONS. 

Copies  ol  any  of  the  Specifications  in  the  following  list  may  be  obtained! 
of  Missus.  VV.  P.  Thompson  &  Co.,  285.  High  Holborn,  W.C.,  and  at 
Liverpool  and  Bradford;    price,  post  free,  9d.  (in  stamps). 


1913. 

3,386.     ElbctricaL    Printing    Telegraphs.      B.    Soldatencow        February    8th 

Id 14,659  io 

3,655.    Starting  Systems  cob  Engines  or  thi   like.    C.  F.  Kettering.    Febru- 
ary 13th.     (September  19th,  1912). 

3,857.     Ik.  nns  por  Electric  Traction  Systems.     E.  M.  Munro  and  R.l    I 
Construction   Co.     February    Mil,      (Cognate  Application,   11,6 

10,920.    Systems    for    Supplying   prom    High    Pressure    Muss   Contii 
Current  it  t  Lower  Pressure.    E.  a.  Graham  and  W.  J.  Rickets.    Ma 

10,988.    Publicity   Devices   \sn  the  like.     C.   Lean.     Ma;    9th.   (May  10th, 

11,115.     Means  for  Controlling  Electric  Circuits.    II.  Leim  r,     May  10th, 
(Addition   to   16,174/12). 

11.177.    Telephone  Exchange  Systems.     E    R.  Corwin.     May  13th. 

11,191.    Electric  Annunciator  for  Electric  Bells  and  thi   like.     II     ' 
.May  13th. 

11,271.     Regulating   Electric  Currents  passed  through  the  Human   Body. 
E.  E.  Greville.    .May  14th. 

11.370.  Steel  Manufacture.    British  Thomson-Houston  i         i  I  i.-ctric- 
Co.).     May  15th. 

11.371.  Wireless  Telegraph  Transmitters.     G.   Marconi.     May  15th. 
11,433.    Means     por      Detecting     Continuous      Electricai      Oscillations 

Marconi's   Wireless   Telegraph   Co.   and   C    s.    Franklin.      Maj    16th. 

11,506.     Synchronous  Dynamo-electric  Machines.     I-'.  Rosenberg.     Maj    17tl 
(Addition  to  9,644   12) 

11,561.     Mariners'    Compasses    of    the    Projector    Type.      Kelvin    it    I 
White,    Ltd.,   and    M.    B.    Field.      May    19th. 

11,629.    Trolleys  for  Electric  Traction  Systems.     1".  M.  Monro  &  R 
Construction   Co.     May  19th. 

11,634.     Process  for  the  Electrolysis  im>  Treatment  oi   Sulphati    I 
K.   J.   Hum   and   W    T.   Gldden.     May  19th. 

11,975.     Production  of  Electrical  Resistance  Materials.     K 
Manufacturing  Co.  and  C.  Ruzlcka.     May  22nd. 

12,919.    Electric  Arc  Lamps.    A.  H.  Railing  and  A.  I-:.  Angold.    June  4th. 

13,135.     Devices  for  Braking  Electric  Motors.    J.  Klinkenberg.  June-  6th. 

13,988.     Electrical   Elements  for  Cooking.     R.   F.   Venner.     June  17th. 

15,974.    Sparking     Plugs     for     Internal-combustion     Engines 
Ignition   Co.    (1913),  &  A.  Cox.     July   11th. 

16,565.     Manufacture  of   Electrolytic   Ikon.     Soc.   Anon.   "  Le   lee"    July 
18th.     (August  2nd,  1912). 

17, Hit.     Method   of    Localizing    the    Radiant    Poixi    oi       i 
Waves  inh  Apparatus  theretor.     R.  Wanibuchi.     July  26th. 

17,809.     Device   for   Securing   Globes,    Shades,   Chimneys,   ok   the   like  to- 
LampS.     L.   Severin.     August  5th. 

Is, 733.     ELECTRIC    Pocket-lamps.     I!.    Lax.     August   18th. 

2(1, S23.     Self-starters   for   Internal  Combcstion    Motors.     K.   Diehl.     Sep- 
15th. 

2(1.117.     Production   of   t   Winn:   Light   Resembling   Normal   Day-light.     P. 
■  mi/.      November    14ih.     (November    16th,    1912). 

26,288.     li  1 1  en. .\ie  Receivers.     E.  A.  Graham. 

26,462.     Electric    Hot-plates    and    other    Heating    Appliances.      W.    A.    S, 
Benson  &   (  ...   and   W.  J.   Sims.     November   18th. 

26,602.     Method  of   txi>  Muss  for   1st  is  Connecting  an  Automatic  Tiii.- 
Sub-STATion   System  t(,  an  Automatic    Central  Station.     H.  C.  Steidle. 
Novi  i.ii,.  r  19th. 

26,708.    Watertight    Telephonic,     I"elecrapiih      ind    uki     Electricai     \it» 

I  \        1,1  .ili  mi  \.e  .   ml-   i       2lllh. 

27,618.    Motor-vehicle  and  like   Lamps.     E.  J.   Lui    -.'-■       Be< 

28,286.     Electrodes  for  Search-lights.     Geb  Siemens  &  Co.     I> ber  8th. 

i    7th,   1912). 

28,535.     Current     In1 bvices    for  Electrii      Ignitinc     \ppj 

USED    IN     [NTERNAI    COMBUSTION     ENGINES         P,     S,  In,, lei     .end    J.    KilstCI 

Huh      (Deccmbi  r   llth,   1912). 
28,630      Electkolytii     Converter    for    tiii     Tka- 

CURRENTS    INTO    CONl  I    URRENTS.       A.     Heinz  I  (January 

21-t.  1913) 

29,221      Receiver    for    Submarine    Sound    Signals.      Signal    Ges       D. 
18th.     (December  18th,  1912.     Addition   to  2.1- 


1814. 

1,265.     Electricai     Controi      Systems    for      Motors     Repkoducin 
tbrmined   Movements  at  a   Distance.     K.   Girardelli,     January    16th.     (January 

2.1.. I.    191  ■ 

1,714.  Search-lights.     C     Zeiss      Jai j.  ■  I 

2.737.  Arc  Lamps,    C.  C.  Hughes,     February  2nd. 

2,918  Vdvertising-apparatus       I.    Mo  Fcbruan    4th.     (Februa 

19131. 

2  33.",     Crystai   Detectors  por  Wireless  Telegraphy.    A.  L.  Chaud 
(March   27th,    I9M) 

I ,i2i      I -in-     ind   Electricai    Curative  Apparatus.     E.  R.  Smith  and" 

A     I  in  i„  ,      February  19th. 

5,936.     Ki.tivi-.      in, Sub-aqueous    Souno    Signals.     Si 

Man  h  Ith.     (M  irch  1'iih,  1913). 

N,(i2l      Dim. is     for     Tut.     Transformation     of     Electricai       \li 

CURRENTS     INTO     S..INI.     WAVES.      I     Jl      BEING      MAD RESONATORS      I 

1 1 it  1  Kemp  &    Lauritzen  (Firm  of).     March  30th.     (Marcn- 

29th,   1913) 

ii ...70      iiaiai    Thermometers.      (..    Edelmann.      April    17th        (April    I81"' 
1913.    Addition  to  20,312,  12). 
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DIFFICULTIES     IN     CANADA:     AN 
ORGANISATION     N  EEDED. 


The  necessity  that  exists  in  some  of  our  Colonies  for  Strong 
representative  British  manufacturers'  organisations  to  watch 
over  British  interests  is  emphasised  in  the  "  Notes  "  from 
our  Canadian  correspondent,  published  on  another  page 
to-day. 

Experiences  arise  from  time  to  time  calling  for  protest  or 
deputation  to  powers  in  authority,  for  British  traders' 
interests,  when  left  to  themselves,  are  not  always  allowed 
to  have  fair  play  by  large  purchasing  bodies.  In  such 
cases  no  single  firm,  nor  a  score  of  firms  acting  separately, 
can  properly  deal  with  the  situation.  Effective  repre- 
sentations can  only  be  made  when  they  have  the  full  force 
of  an  organisation  behind  them.  In  addition  to  being  of 
service  when  particular  matters  call  for  attention,  such 
organisations  by  their  mere  existence  may  have  a  moral  effect, 
and  act  as  a  preventative  of  that  unfair  treatment  that  they 
are  designed  to  overcome. 

"We  commend  the  suggestion  of  our  correspondent  to  the 
serious  attention  of  our  manufacturers  who  will  know 
whether  the  conditions  of  the  Canadian  market  can  better 
be  met  by  a  branch  of  the  B.E.A.M.A.,  or  by  a  more  com- 
prehensive Association  along  the  lines  of  the  Association  of 
British  Manufacturers'  Agents  in  Australia.  The  criticisms 
that  are  frequently  received  regarding  the  disabilities  under 
which  we  labour  in  the  Canadian  market  seem  to  us  to 
fully  justify  the  establishment  of  such  an  organisation  as 
soon  as  possible.  A  number  of  our  electrical  firms  have 
already  spent  a  great  deal  of  time  and  money  in  opening 
branches  in  Canada  ;  it  will  be  a  thousand  pities  if  such 
efforts  lose  any  of  their  chances  of  success  through  lack  of 
some  combined  endeavour  to  watch  "  events  "  as  they  arise, 
and  to  aim  at  securing  the  removal  of  grievances.  That 
there  are  "events"  and  grievances  seems  to  be  pretty  clear 
from  information  which  reaches  our  ears  from  time  to  time. 

For  instance,  several  communications  have  come  to  hand 
lately  regarding  the  placing  of  contracts  by  the  Hydro- 
Electric  Power  Commission,  whose  operations  extend 
throughout  an  area  three  and  a  half  times  as  large  as  Great 
Britain.  One  writer  says  that  this  Commission  called 
for  tenders  for  ten  thousand  meters,  and  closed  the 
list  within  five  days  after  the  manufacturers  received 
notification.  This  was  an  unreasonably  short  time  to  allow 
for  such  important  business.  He  states  that  the  next  move 
was  to  let  out  (accidentally)  the  prices  which  were  bid 
on  the  ten  thousand,  and  then  tenders  were  called  for 
fifteen  thousand  meters  drawn  over  two  years.  A  large 
number  of  these  instruments,  it  is  said,  were  for  re-sale  to 
various  local  municipalities.  This  system  of  doing  business 
was  very  much  resented,  as  also  is  the  attempt  to  squeeze 
out  of  Ontario  all  but  one  manufacturer  of  meters  for  two 
years.     The  writer  continues  : — 

It  is  due  to  the  European  manufacturer  that  the  various  con- 
sumers should  be  able  to  buy  meters  at  a  reasonable  price  in 
Canada,  but  if  business  is  to  be  conducted  on  the  before-mentioned 
lines,  it  will  not  be  long  before  the  European  interests  withdraw. 
The  result  of  this  would  be,  from  the  customer's  point  of  view, 
that  they  would  again  have  to  pay  a  high  price  which  would  result 
in  huge  profits  for  the  companies  then  in  the  field.  Could  not  the 
B.E.A.M.A.  take  this  matter  up  and  prove  to  those  in  power  that 
such  methods  are  not.  in  the  long  run,  of  very  great  advantage  to 


them 


[1017] 


1018 


THE    ELECTRICAL    REVIEW.       [Vol.  n.  No.  i.oos,  j™e  is,  hh, 


AVe  understand  that  a  contract  for  another  class  of 
manufactures  for  a  long  period  has  since  been  placed, 
and  nobody  knows  which  class  may  follow  next,  or  where 
the  practice  will  stop.  It  is  undesirable  that  a  powerful 
authority  should  in  such  a  way  close  the  door  to  European 
firms  (who  may  already  have  shown  their  ability  to  give 
satisfactory  service),  not  only  by  the  placing  of  these 
particular  contracts,  but  by  setting  an  example  which  will 
probably  carry  a  good  deal  of  weight  with  municipal 
authorities  all  over  the  Dominion  to  the  detriment  of  many 
firms.  These  municipalities  will  know  that  the  hall-mark  of 
the  Commission  has  been  given  to  a  particular  manufacture 
without  being  aware  that  the  settling  factor  may  only 
have  been  perhaps  some  trivial  detail  in  shape  or  finish.  Our 
sympathy  is  naturally  with  firms  who  have  toiled  steadily 
for  several  years  to  build  up  a  business  in  an  especially 
promising  province,  only  to  find,  just  as  they  had  begun  to 
feel  their  feet,  that  some  influential  concern,  public  or 
private,  has  arbitrarily  taken  away  at  one  stroke  practically 
all  chance  of  business  for  at  least  two  years. 

AVe  mention  the  foregoing  as  one  of  the  many  matters 
that  might  well  be  handled  through  a  British  organisation 
of  some  kind.  Our  Canadian  correspondent  mentions  other 
questions  which  are  of  equal  importance  to  all  who  are 
anxious  that  British  manufacturers  may  operate  in  the 
market  unhindered  by  prejudice  and  other  unreasonable 
handicap. 


THE     UNDERWRITERS'     CODE     AND 
CANADIAN    TRADE. 


From  time  to  time  we  have  opened  our  pages  to  discussion 
on  the  Electrical  Code  of  the  Chicago  Underwriters  and  its 
cfftct  upon  British  trade  in  Canada.  That  Code  has  been 
viewed  with  suspicion  by  some  of  our  firms,  and  regarded  as 
an  American  barrier  to  various  lines  of  British  manufactures. 
Opinions  of  this  character  have  sometimes  been  expressed 
by  those  who  have  visited  the  Dominion,  but  it  is  to  be 
feared  that  occasionally  they  are  given  utterance  to  on  no 
other  authority  than  that  of  hearsay,  no  lengthened  study 
either  of  the  Code  itself  or  of  the  market  and  its  require- 
ments having  been  made.  It  seems  impossible  that  any 
fiim  can  hope  to  be  able  to  deal  in  an  enlightened  and 
successful  way  with  this  market  without  a  thorough  study 
of  both  the  Code  and  the  market. 

British  manufacturers  have  often  been  told  that  their 
failure  to  do  better  in  Canada  is  due  to  their  not  adapting 
their  manufactures  to  the  requirements  of  the  country.  If 
they  desire  to  do  a  good  electrical  business  with  Canada, 
the  attitude  of  "  take  it  or  leave  it  "  will  have  to  be  aban- 
doned, for  it  is  not  to  be  supposed  that  we  can  alter  the 
conditions  which  obtain  there  as  the  result  of  development 
operations  that  have  extended  over  many  years.  It  is 
unwise  to  excuse  our  own  shortcomings  by  laying  all 
the  blame  at  the  door  of  the  Chicago  Underwriters  ;  a 
more  profitable  occupation  would  be  to  inquire  into  the 
origin  and  purpose  of  the  Code  and  its  development  and 
application  to  conditions  with  the  making  of  which  it  had 
nothing  to  do.  British  activities  in  the  Canadian  market 
are  in  many  lines  comparatively  recent :  the  United  States, 
with  its  enormous  electrical  industry  and  far-reaching 
connections,  is  just  over  the  border-line  ;  and  when  the 
Code  has  been  revised,  as  it  is  with  great  care  periodic- 
ally, Americans  and  Canadians  have  naturally  been 
taken  into  conference,  framing  the  Underwriters'  require- 
ments in  such  a  way  to  ensure  a  maximum  of  safety  under 
the  conditions  prevailing  in  a  territory  new  and  in  process  of 
development,  where  American  electrical  engineering  already 
in  possession  had  not  unnaturally  made  its  impression.  If 
British  firms  and  British  manufacturers  complain  that  their 
interests  are  not  studied  in  the  Code,  it  is  not  that  the  Chicago 
Underwriters  are  anti-British  or  that  they  have  any  interests 
whatever  in  encouraging  American  designs,  but  because  of 
the  limited  British  electrical  activity  in  the  past  and  the 
resultant  predominance  of  American  electrical  practice.     If 


the  electrical  requirements  of  the  people  of  Canada  are  such 
that  American  manufacturers  in  trying  to  meet  them  have 
less  difficulty  in  meeting  the  requirements  of  the  Code,  it 
would  seem  to  follow  as  the  night  the  day  that  English 
manufacturers  have  either  got  to  pursue  a  like  course  or  be 
less  successful  than  their  manufacturing  merits  warrant.  It 
is  not  suggested  that  this  or  any  other  set  of  rules  has  reached 
perfection — the  fact  that  periodical  revision  takes  place  is 
proof  of  the  recognition  of  that — and  we  learn  that,  far 
from  having  any  feelings  of  hostility  to  the  product  of  this 
country,  the  Underwriters  are  quite  open  to  hear  whatever 
suggestions  or  objections  we  have  to  offer.  That  is  a  per- 
fectly reasonable  position  to  take  up.  What  so  far  may 
have  been  vague  and  general  objections,  may  now  be 
put  down  in  black  and  white  in  definite  terms,  and  sug- 
gestions which  are  not  contrary  to  the  safety  requirements  - 
of  the  Underwriters,  will,  we  are  assured,  receive  every  con- 
sideration. 

Very  naturally  British  firms  objected  to  sending  to 
Chicago  to  secure  approval  of  manufactures  intended  for  a 
British  Colony,  and  when  representations  on  the  point  were 
made,  an  endeavour  was  made  to  meet  this  legitimate  objection 
by  the  appointment  of  inspecting  engineers  in  this  country  who 
would,  as  the  Underwriters'  British  representatives,  examine, 
test,  and  approve  suitable  British  manufactures  on  this 
side.  Since  that  appointment  was  made  complaints  against 
the  Code  have  been  fewer  than  formerly,  and,  as  a  matter  of 
fact,  we  believe  that,  speaking  generally,  the  difficulty  has 
been  met,  though  the  advantage  taken  of  the  Lon  Ion 
facilities  has  not  been  large.  The  objection  that  we  could 
not  get  an  increased  turnover  into  Canada  while  we  had  to 
go  to  Chicago  does  not  hold  good  to-day,  and  we  look  for 
larger  business  in  consequence.  It  will  hardly  be  pofsible 
to  expect  the  Underwriters  to  place  more  extensive  facilities 
at  our  disposal  on  this  side  until  the  turnover  is  large  enough 
to  justify  their  establishment  and  upkeep. 

An  important  point  that  should  not  be  lost  sight  of  is  the 
value  of  the  Underwriters'  Label.  We  are  assured  that 
nothing  will  be  done  to  reduce  the  high  standards  imposed. 
The  more  stringent  the  test  the  higher  has  become  the 
reputation  of  the  Code  and  of  articles  approved  thereunder. 
We  believe  that  certain  tests  applied  by  the  Underwriters' 
inspectors  in  electrical  factories  in  this  country  have  been 
a  revelation  to  some  of  our  own  engineers,  in  respect  to  both 
their  severity  and  their  originality.  When  it  is  complained 
that  isolated  installations  in  certain  parts  of  Canada  have 
been  accepted  by  the  Underwriters  in  spite  of  defect?,  it  has 
to  be  borne  in  mind  that  in  a  territory  so  wide,  and  with  so 
much  work  being  begun  in  pioneering  and  primitive  fashion, 
the  most  efficient  inspection  is  not  always  passible. 

In  view  of  the  foregoing,  and  especially  bearing  in  mind 
that  the  National  Board  of  Underwriters,  while  it  is  a 
business  organisation,  and  will  do  nothing  to  lower  it3  high 
reputation  as  a  judge  of  safety  in  respect  to  fire  hazard,  is 
prepared  to  receive  whatever  representations  we  may  have 
to  make  from  the  British  point  of  view,  adopting  sug- 
gestions wherever  practicable,  we  think  that  the  way  is 
cleared  for  a  better  understanding  of  the  Canadian  trade 
position,  and  for  a  further  well-planned  effort  on  the  part  of 
our  manufacturers  to  establish  themselves  strongly  there. 


The    question    whether    "half-watt" 
Half- watt       j,  of  gmall  can(]lc-powcrs  are  on  thfl 

Lamps.  *j    .   .     _  ,     c,  .     , 

market  in  Germany  has  been  raised  n 

than  once  in  our  columns  of  late  ;  but  we  believe  the  con- 
tradictory statements  that  have  been  quoted  arise  out  of 
nothing  more  than  a  lack  of  definition,  resulting  in  mis- 
apprehension on  one  side  or  the  other.  It  is  well  known 
that  nitrogen -filled  lamps  can  be  made  in  very  small  candle- 
powers,  with  fairly  high  efficiencies,  for  low  voltages,  and 
they  are,  in  fact,  on  the  market  in  this  country  ;  the  great 
question,  however,  is  whether  they  can  be  made  for  pres- 
sures upwards  of  200  volts,  with  candle-powers  not  exceed- 
ing 50  C.P.,  and  at  an  efficiency  of  half  a  watt  per  cindle. 
The  answer,  we  believe,  is  in  the  negative. 
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It  is  tree  that  the  A.. E.G.  la  advertising  "half-watt 
Lamps "  of  50  to  200  oandles,  bat  the  50  candle  lamp  barns 
ub  H  volts  only,  necessitating  the  use  ol  reducing  Ltans- 
formers  od  a..c.  cirouits,  and  preventing  the  adoption  of  the 
lamps  in  bouses  supplied   from  or.  pabli  The 

efficiency  and  hi'''  of  the  smaller  sizes  are  distinotlj 
inferior  to  these  of  the  larger  ones.  1 1.  is  interesting 
to  see  history  repeating  itself  in  this  way  ;  it  is  lint  a  lew 
years  since  I, he  boom  of  auto-transformeis  to  enable  tungsten 
lamps  to  be  adopted  took  place  here,  and  many  of  the 
installations  then  fitted  with  transformers  still  have  thctn 
in  use.  Now  the  transformer  is  again  required — bat  for  a 
still  lower  voltage,  necessitating  the  purchase  of  a  new  one  ; 
and  this  time  the  reductiou  of  pressure  ia  so  great  that, 
in  spite  of  the  increased  efficiency  of  the  lamp3,  the 
current  required  at  the  low  voltage  is  far  greater  than 
before,  and  the  existing  wiring  is  likely  to  be  much  too 
light  to  cany  it. 

Bat  the  need  has  not  yet  arisen  in  this  country,  as  a 
supply  of  the  lamps  in  question  is  not  available  here,  and, 
though  increase  in  efliciency  must  unquestionably  benefit 
the  industry  in  the  long  run,  it  is  not  desirable  that  the 
improvement  should  take  place  too  quickly.  We  think 
supply  engineers  have  no  need  to  worry  at  present ;  the 
half-watt  lamp  for  domestic  use  is  not  yet  in  sight. 

While  "  one-watt  "and  "  hall-watt  "  lamps  are  commonly 
spoken  of,  it  should  be  borne  in  mind  that  these  are 
only  rough  approximations  to  the  truth,  even  when  the 
"  hefner  "  is  in  question  (0*9  O.P.-)  ;  the  actual  consumptions 
are  nearer  1*2  and  0  G  watts  per  candle,  in  the  horizontal 
plane. 


Really  although  the  copper  position 
le  topper      j       t      ka<i    there  is  not  much  apparent 
Situation.  '      .   ,  ,     ,,      , 

to  encourage  nigh  hopes  as  to  the  chances 

of  prices  advancing  materially  in  the  near  future.  Taken 
altogether  there  has  been  quite  a  gratifying  degree  of 
feteadiness  in  the  market,  but  not  sufficient  to  impart  any 
real  feeling  of  confidence  to  consumers  whose  attitude  is 
still  one  of  very  modified  enthusiasm,  and  whose  purchases 
are  strictly  limited  to  the  satisfaction  of  pressing  needs. 
For  some  time  now  the  trend  of  statistics  has  been  against 
holders  of  copper,  and  the  last  American  details  afforded 
little  encouragement  to  the  bulls,  though,  rather  strange  to 
say,  the  publication  of  the  returns  was  actually  followed  by 
an  advance  in  prices.  This  was  because  the  reduction  in 
the  month's  output,  compared  with  April,  was  heralded  as 
being  the  forerunner  of  a  move  for  the  concerted  diminution 
of  production  at  the  largest  United  States  mines.  In  a 
way  there  is  nothing  amiss  with  the  situation,  and  prices 
can  hardly  go  much  lower,  but  all  the  same  there  is  no 
reason  to  look  for  much  improvement  yet  awhile.  There 
is,  moreover,  the  possibility  of  a  small  further  reduction  in 
prices  unless  some  definite  turn  for  the  better  is  to  come  to 
the  rescue  of  the  market,  which  can  only,  it  would  appear, 
be  through  an  extension  of  buying  by  the  consuming  trades. 
It  may  be  taken  for  granted  that  at  current  prices  many 
mine-owners  are  inclined  to  check  output  rather  than 
continue  it  on  a  heavy  scale.  *  It  is  only  natural  that  there 
should  be  a  disposition  to  husband  ore  reserves,  pending  a 
more  favourable  opportunity  than  that  at  present  available 
for  finding  a  market  for  copper.  There  is  no  doubt  that 
the  larger  producers  are  not  too  much  enamoured  of  the 
situation,  for  they  have  latterly  again  been  shading  the 
prices  of  refined  metal,  while  it  is  doubtful  if  they 
have  succeeded  in  clearing  off  any  important  quantity. 
The  trade  doing  in  the  chief  European  centres  has  certainly 
not  been  much  stimulated  by  the  price  reductions  which 
have  been  put  into  effect,  and  although  it  is  reported  on 
somewhat  vague  authority  that  things  are  a  little  better  in 
the  United  States,  it  is  pretty  certain  that  there  has  not 
been  any  development  of  demands  upon  a  scale  justifying 
anticipations  of  an  early  sharp  upward  movement  in  prices. 
The  tendency  of  stocks  to  accumulate  is  unmistakeable 
of  late,  the  increase  being  apparent  on  both  sides  of  the 
Atlantic,  and  it  will  require  a  very  clear  stimulus  to  trade 


to  revere    the   pn   ailing  conditions.    Tine,  th< 
in  the  stocks  is  not  very  large,  bat  speculation 
to    note    tendencies,    and    the 
direction  of  greal 

al  surplus  stocks  in  Europe  and 
America  have  gone  up  abont  15,000  tons  daring  tie 
three  months,  iron,  55,500  tons  at  the  end  of  March,  i<> 
70,600  tons  at  the  end  of  .May,  but  the  total  at  the  latter 
date  is  only  5,000  tons  in  excess  of  the  quantity  held  al 
end  of  January,  when  cash  copper  stood  at  about  £6(5  a  ton. 
The  increase  since  the  beginning  of  the  year  is  thus  pretty 
well  discounted  in  the  reduction  which  has  already  te 
place  in  the  price.  The  world's  visible  supply,  too,  is  prac- 
tically the  same  as  it  was  at  the  end  of  last  year,  when  the 
price  was  about  £65  a  ton.  The  generally  poor  trade 
advices  from  all  parts,  and  the  very  unfortunate  position  of 
things  recently  on  the  Stock  Exchange  have,  no  doubt,  had 
something  to  do  with  the  slackness,  and  with  a  revival  of 
hope  in  share  circles,  there  is  no  doubt  that  copper  would 
undergo  a  moderate  improvement.  Possibly  a  move  in  this 
direction  may  be  seen  soon.  Failing  this,  however,  the 
market  seems  destined  to  slip  back  a  little  further  for  a 
time. 


The  cruise  of  Mr.  and  Mrs.  Hobhouse 
with  their  niece  and  other  friends  in  His 
Majesty's  telegraph  ship  Monarch  to  Scotland,  at  their 
country's  expense,  is  not  to  be  taken  too  seriously.  It  is 
one  of  those  little  incidents  insignificant  in  themselves  that 
might  easily  be  passed  over,  were  it  not  that  they  serve  to 
give  the  public  the  measure  of  the  men  to  whom  the 
Empire  entrusts  its  destinies.  From  time  immemorial,  so 
far  as  the  present  generation  is  concerned,  cable  ships  have 
been  famed  for  their  hospitality  and  good  cheer.  So  long  as 
this  hospitality  is  extended  by  private  owners,  it  is,  in 
general,  beyond  criticism,  and  in  some  noteworthy  instances 
it  has  conferred  untold  benefit  and  happiness  upon  our 
countrymen  and  upon  others  doing  service  at  remote  and 
rarely  visited  foreign  stations.  His  Majesty's  ships,  in  like 
circumstances,  are  renowned  throughout  the  world  for 
similar  hospitality,  and  it  would  be  foolish  in  the  extreme 
to  advocate  any  lessening  of  this  direct  aid  to  a  good  under- 
standing between  the  nations.  The  mischief  begins  when 
the  hand  of  hospitality  turns  not  outwards  but  inwards,  and 
it  is  most  nasty  when  those  who  condescend  to  this  form  of 
irregularity  are  those  who  control  and  who  are  paid  to  keep 
matters  straight. 

An  article  in  the  Evening  News  a  few  days  ago  contained 
what  was  described  as  an  official  statement  regarding 
this  cruise,  from  the  private  secretary  of  the  Post- 
master-General. In  this  account  of  the  proceedings 
it  is  first  of  all  denied  that  the  cruise  was  in 
the  nature  of  a  pleasure  trip.  The  defence  is  thao 
the  Postmaster-General  was  at  work  the  whole  time.  It  is 
admitted  that  the  party  lauded  several  times  to  play  golf 
and  to  fish,  but  it  is  contended  that  this  did  not  interfere 
with  the  movements  or  the  work  of  the  Monarch.  This  is 
a  very  ingenious  upholding  of  the  virtue  of  Mr.  Hobhouse, 
but  the  fact  that  he  was  at  work  is  not  in  itself  conclusive. 
It  requires  to  be  shown  that  he  was  engaged  upon  a  task 
directly  associated  with  cable-laying  or  repairing,  and  that 
his  wo.'  k  in  the  Monarch  could  not  have  been  carried  out  on 
shore.  If  cable  work  was  proceeding  the  whole  time,  the 
occasion  was  scarcely  one  suitable  for  the  presence  on  board 
of  Mrs.  Hobhouse  and  her  niece.  In  brief,  the  exploit  is 
not  what  in  ordinary  parlance  could  be  called  a  clean  potato. 
In  his  recent  speech  at  the  London  Chamber  of  Commerce 
he  said  that  his  department  were  always  watching  with  the 
hope  of  making  any  improvement  they  could.  He  declared 
also  that  while  his  department  had  a  duty  towards  the 
public,  the  public  had  some  duty  towards  the  department. 
The  Monarch  incident  may  suggest,  perhaps,  just  the  kind 
of  improvement  for  which  the  department  has  been  watching. 
It  certainly  affords  precisely  the  kind  of  example,  defining 
departmental  and  public  duty,  required  for  the  Postmaster- 
General's  next  speech. 
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In  tbe  course  of  the  Post  Office  debate 
Public  ia9t  week,  a  matter  was  raised  which  well 

Sthe<HwiMd    deserves  the  attenfcion  of  t,ie  Public-    The 

of  Commons.  Member  for  Brentford,  who  supports  the 
Opposition,  said  in  relation  to  the 
redress  of  certain  grievances  from  which  Post  Office  servants 
are  alleged  to  suffer,  "  the  present  system  of  putting 
pressure  on  Members  of  Parliament  cannot  go  on."  The 
Member  for  the  Spen  Valley  Division,  a  supporter  of  the 
Government,  was  still  more  emphatic.  He  said  :  "  This 
discussion  is  largely  electioneering  and  vote-catchiDg,  and  is 
brought  about  by  pressure.  I  do  not  complain  that  Post 
Office  emplojcj  should  use  their  only  remedy,  but  all  parties 
should  resolve  to  get  rid  of  this  lobbying  and  circularising. 
With  the  increasing  number  of  Government  officials  in  the 
country,  it  is  a  serious  matter  that  numbers  of  electors 
should  give  their  votes,  not  on  national  issues,  but  on  the 
conditions  and  terms  of  their  own  employment." 

Tbe  pronouncement  was  received  with  acclamation,  and 
we  are  glad  to  note  that  the  Government  decided  to  free  the 
members  from  political  pressure  by  appointing  a  special 
tribunal  outside  the  House  to  deal  with  the  questions  under 
discussion.  The  Member  for  the  City  of  London  suggested,  in 
an  aside,  that  all  persons  holding  appointments  under  Govern- 
ment should  be  disfranchised.  Such  a  proposal  may  not  be 
within  the  bounds  of  practical  politics,  but  we  are  persuaded 
that  it  represents  the  views  of  a  large  number  of  people. 

We  have  never  lost  an  opportunity  of  calling  attention  to 
the  undesirability  of  allowing  municipal  servants  to  enjoy 
the  municipal  franchise,  and  the  fact  that  servants  of  the 
Post  Office  are  endeavouring  to  influence  Parliamentary 
opinion  for  the  purpose  of  securing  better  hours,  or  better 
wages,  shows  that  they  ought  not  to  be  allowed  to  vote. 
They  have  shown  that  their  interests  are  in  conflict  with 
their  public  duties.  Nor  does  it  appear  to  us  that  the 
agitation  for  better  terms  to  postal  servants  is  very  meri- 
torious in  itself. 

If  half  the  paid  appointments  in  the  gift  of  the  Post- 
master-General were  declared  vacant  to-morrow,  there  would 
be  scores  of  applicants  for  each  individual  job.  Yet,  by 
their  weight  of  numbers,  it  seems  that  the  servants  of  the 
Post  ( )ffice  can  exercise  a  considerable  degree  of  control  in 
Parliament. 

A  Merchants'        The   Electrical  Merchants'  Association, 

\-sociation  in    0f  Frank fort-on-Main,  which  was  formed 

Germany.       in  ^  cifcy  in  1910>  hag  ]o(.al  or  district 

branches  in  Berlin,  Xuremburg,  Hamburg,  and  in  Saxony. 

Its  object  is  to  secure  the  combination  on  an  economic 
basis  of  all  the  merchants  in  Germany,  either  as  representa- 
tives or  as  retailers.  For  this  purpose  the  Association  seeks 
the  adoption  of  measures  against  the  granting  by  local 
authorities  of  privileges  to  certain  large  firms  in  the  form 
of  monopolies  in  the  supply  of  materials  or  in  installation 
work  ;  the  securing  of  representation  and  voting  power  in 
the  Committees  of  the  Verband  Deutscher  Elektrotechniker ; 
the  conclusion  of  arrangements  with  manufacturers  and 
combinations  of  manufacturers  with  respect  to  common  con- 
ditions of  contract ;  or  eventually  the  adoption  of  joint 
action  against  manufacturers  as  well  as  installation 
contractors  for  the  protection  of  any  member  of  the 
Association  who  is  not  at  fault  in  cases  of  dispute.  In 
addition,  the  Association  aims  at  the  regulation  of  sale 
prices,  the  removal  of  excessive  competition,  the  purchase  of 
materials  on  joint  account  and  the  joint  announcement  of 
increases  in  sale  prices.  The  Association  has,  so  far,  been 
able  to  enter  into  friendly  relations  with  the  Installation 
Contractors' Syndicate  and  the  Buying  Association  of  the 
Installation  Contractors  ;  the  trade  contest  between  indi- 
vidual members  of  the  Association  has  been  brought  into  a 
worthier  course,  and  its  neutral  attitude  is  said  to  have 
caused  the  original  mistrust  of  manufacturers  to  disappear. 


The  I.M.E.A. 


The  thoughtful  address  with  which 
Mr.  R.  A.  Chattock  opened  the  proceed- 
ings at  the  Convention  of  the  I.M.E.A.,  which  is  now 
in  session,   deserves    the   careful  attention  of  all  who  are 


interested  in  the  future  of  the  electrical  industry.  Approach* 
ing  some  of  the  great  questions  which  are  pressing  for 
solution  with  judicial  caution  and  impartiality,  Mr. 
('hattock  summed  up  the  situation  and  announced  his 
considered  opinion  in  each  case  with  decision  and 
finality.  The  first  part  of  his  address  related  mainly  to 
the  things  that  are ;  the  second  to  what  may  be  in  the 
future. 

Dealing  first  with  the  former,  we  note  with  interest  a 
feature  which  stands  out  in  several  relations,  although  not 
explicitly  emphasised  by  the  President — it  is  the  unfortu- 
nate, if  not  disastrous,  result  of  deferring  too  far  to  the 
idiosyncracies  of  a  small  number  of  persons  on  either 
side  of  a  controversy.  That  everyone  has  a  right  to  hold 
and  to  express  his  own  opinion,  we  willingly  agree  ;  but  that 
he  should  endeavour  to  force  his  views  upon  his  fellows,  or 
that  the  latter  should  too  readily  sjbmit  to  his  persuasion, 
we  do  not  believe — the  will  of  the  majority,  tempered  by 
due  regard  for  the  interests  of  all,  ought  necessarily  to 
prevail. 

As  a  case  in  point,  we  cite  Mr.  Chattock's  comments  on 
the  failure  of  the  M.E.A.  to  arrive  at  an  agreement  with 
the  B.E.A.M.A.  last  year  ;  the  Council's  recommendations 
were  rejected  owing,  we  believe,  to  the  strong  views  held 
by  a  few  of  the  members.  The  result  was  that  the  Model 
General  Conditions  of  Contract  of  the  I.E.E.,  issued  a  few 
months  ago,  have  obtained  general  acceptance,  and  aie 
likely  to  become  firmly  established,  while  the  M.E.A.  is 
apparently  as  far  from  agreeing  with  the  B.E.A.M.A.  as 
ever.  In  passing,  we  may  compliment  the  Council  of 
the  Institution  on  this  admirable  example  of  effective 
action  in  a  purely  industrial  matter,  which  might  well 
be  followed  by  similar  work  in  other  parts  of  that  great  field. 
Again,  Mr.  Chattock  deplores  the  failure  to  arrive  at  an 
agreement  with  the  Electrical  Contractors'  Association,  due 
to  the  irreconcilable  views  of  a  few  extremists  on  either 
side,  which  has  resulted  in  the  resumption  of  the  Parlia- 
mentary conflict. 

As  a  third  instance,  we  refer  to  the  fate  of  the  I  ndustrial 
Committee  of  the  I.E.E.  ;  Mr.  Chattock  expresses  no  per- 
sonal opinion  on  this  matter,  though  it  is  easy  to  read 
between  the  lines  of  his  address,  but  that  the  dissolution  of 
the  Committee  was  due  to  the  strong  views  of  a  few  in- 
fluential members  of  the  Council,  we  think,  will  not  be  dis- 
puted. 1 1  will  be  noted  that  Mr.  Chattock  advocates  the 
formation  of  a  Central  Association  to  represent  the  industry 
in  general,  and,  in  fact,  to  discharge  the  functions  for  which 
the  Industrial  Committee  was  originally  appointed,  and  he 
puts  forward  a  definite  proposition  which  may  well  afford  a 
satisfactory  solution  to  the  problem. 

Turning  to  the  second  part  of  the  address,  we  think  the 
President's  objections  to  the  joint  management  of  gas  and 
electricity  supply  undertakings  will  be  endorsed  by  every 
member  of  the  Association  ;  unfortunately,  he  did  not  refer 
to  the  possibility  of  technical  co-operation  between  the  two 
industries,  which  raises  entirely  different  questions  for  dis- 
cussion. But  by  an  easy  transition  he  came  to  what  we 
may  call  his  "  pet  subject " — the  centralisation  and 
nationalisation  of  electricity  supply  throughout  the  country 
— on  which  his  views  agree  in  the  main  with  those  put  for- 
ward by  Dr.  Ferranti  three  years  ago.  That  the  concen- 
tration of  generating  plant  is  the  true  path  towards  the 
attainment  of  the  ideal  of  electricity  supply  at  bed-rock  prices 
is  not  open  to  question  nowadays  ;  but  the  mode  by  which  that 
end  shall  be  attained  is  not  so  readily  decided.  State  owner- 
ship is  notoriously  inefficient  and  uneconomical  ;  but  the  other 
alternatives  mentioned  by  Mr.  Chattock  are  recognised  as 
feasible  and  advantageous,  and  the  tendency  of  expert 
opinion  is  decidedly  towards  one  of  these.  We  are  glad  to 
note  that  Mr.  Chattock  reassures  those  engineers  who  mi«ht 
oppose  this  policy  for  their  own  safety  ;  self-preservation  is 
the  first  law  of  Nature,  and  we  do  not  blame  them  for 
its  exercise,  but  we  are  certain  that  they  need  have  no 
fear, 

Mr.  Chattock's  views  so  largely  coincide  with  those  which 
we  have  put  forward  in  these  columns  that  we  may  bfl 
excused  if  we  express  the  pleasure  and  satisfaction  that  we 
have  derived  from  the  perusal  of  his  address,  and  the  hope 
that  his  views  may  commend  the  approval  of  all  who 
read  it. 
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THE    MUNICIPAL    ELECTRICAL    CONVENTION. 


Birmingham  was  in  its  brightest  mood  when  the  I9tb 
annual  Convention  of  the  Municipal  Electrical  Association 
opened  its  proceedings  in  that  city  on  Tuesday  last.  Up- 
wards of  .r)()0  members  and  visitors  are  attending  this  year's 
meeting,  which  embraces  a  most  strenuous  round  of  visits, 
interspersed  with  debate  and  entertainment,  the  latter  com- 
mencing with  an  informal  reception  and  smoking  concert  on 
Monday  evening. 

The  Lord  Mayor  (Lieut.-Col.  Martineau)  briefly  and 
cordially  welcomed  the  visitors  at  the  Midland  institute  on 
Tuesday,  and  subsequently  Mr.  I!.  A.  Chattock,  Bir- 
mingham's city  electrical  engineer  and  this  year's  President, 
delivered  his  inaugural  address. 

With  the  latter  we  deal  at  length  elsewhere  ;  it  is 
sutlicient  to  say  that  it  covered  a  variety  of  matters  of 
moment  to  electrical  suppliers,  and  met  with  the  cordial 
approval  of  the  meeting,  whose  thanks  were  voiced  by 
Aid.  Bruce  (Sunderland),  and  Mr.  Harry  Richardson 
(Dundee).  Then  followed  Mr.  Vignoles's  paper  on  "  The 
Commercial  Development  of  Electrical  Supply  in  Towns  of 
Moderate  Size,"  of  which  we  give  an  abstract  elsewhere,  the 
discussion  will  be  reported  in  a  later  issue. 

Mr.  Vignoles  deals  clearly  but  concisely  with  a  very  big 
subject — the  paper,  in  fact,  extends  much  beyond  the  usual 
limits,  and  will  well  repay  the  close  perusal  which  some  of 
the  speakers  in  the  discussion  unluckily  admitted  they  had 
not  given  to  it,  thereby  incurring  the  wrath  of  a  worthy 
alderman  who  takes  such  matters  seriously. 

The  discussion  showed  the  tendency  which  exists  towards 
co-operative  development  of  electricity  supply  and  the  need  for 
some  representative  controlling  force  behind  the  movement. 

At  the  conclusion  of  the  morning's  discussion,  the 
visitors  adjourned  to  luncheon  at  the  Grand  Hotel,  at  the 
invitation  of  the  Birmingham  Entertainments  Committee. 

The  toast  list  was  a  brief  one,  but  it  cannot  be  passed 
over  without  some  reference  to  the  enjoyable  speeches  of 
Bailie  Willock  in  proposing  "  The  City  of  Birmingham," 
and  of  Alderman  Bowater  in  replying  to  the  toast. 

The  afternoon  was  given  up  to  visits  to  the  works  of  the 
General  Electric  Co.  and  Messrs.  Belliss  &  Morcom,  some 
reference  to  which  appeared  in  our  last  issue. 

It  may  be  here  mentioned  that  a  representative  party  of 
members  of  the  Press  were,  through  the  courtesy  of  the 
General  Electric  Co.,  enabled  to  .make  a  complete  tour  of 
the  company's  works  at  Witton,  and  of  the  Ileene  Works, 
on  Monday,  when  every  department  of  these  works  was 
thrown  open  to  inspection. 

During  Tuesday  afternoon  a  demonstration  of  electric 
vehicles  was  held  at  Witton.  Wednesday's  proceedings 
were  held  at  Coventry,  Thursday's  at  Stratford-upon-Avon 
and  Warwick,  and  to-day  the  annual  general  meeting  is 
taking  place  at  Birmingham. 

The  Annual  Dinner. 

At  the  annual  dinner,  held  on  Tuesday  evening1,  after  the  usual 
loyal  toasts,  Ald.  Bruce  (Sunderland)  proposed  the  toast  of  the 
"  City  of  Birmingham,"  the  Lord  Mayor  (Lieut.- Col.  Martineau) 
responding  in  suitable  terms. 

Dr.  S.  Z.  de  Ferranti  proposed  the  toast  of  the  "  Incorporated 
Municipal  Electrical  Association,  "emphasising  the  especial  pleasure 
which  it  gave  him  to  perform  this  duty.  If  he  could  give  them 
any  advice,  it  would  be  to  keep  the  Society  a  "  live  "  one,  and  that 
the  members  should  exact  from  the  Council  due  regard  for  their 
interests.  He  went  on  to  refer  to  the  disappointment  of  the 
Industrial  Committee  of  the  I.E.E.,  of  which  so  many  of  them  were 
members.  Part  of  the  work  of  their  Association  should  be  to 
educate  the  public  to  the  use  of  electricity.  A  few  years  ago 
he  had  outlined  his  ideas  as  to  the  universal  use  of  electricity, 
a  matter  which  had  baen  referred  to  by  the  President.  They 
did  not  agree,  perhaps,  in  the  methods  to  be  adopted  but 
their  ideals  were  similar.  When  it  paid  to  employ  electrical 
methods  it  would  come  about.  He  had  previously  given  his  opinion 
that  it  would  not  pay  to  carryout  the  idea  until  they  could  get  at  least 
25  cent,  of  the  energy  out  of  the  coal  in  the  form  of  electricity. 

The  President  (Mr.  R.  A.  Chattock)  in  responding  expressed 
appreciation  of  Dr.  Ferranti's  remarks.  His  experience  of  the 
Association  was  that  every  endeavour  was  made  by  the  Council  to 
further  any  desirable  object.  The  Convention  was  only  an  inter- 
lude in  the  work  of  the  Association,  which  continued  throughout 
the  year.  He  concluded  by  thanking  them  for  their  hearty 
reception  of  the  toast. 
Mr.  J.  F.  C.  Snell,  in  proposing  the  "Electric  Supply  Com- 


mittee of  Birmingham,"  referred  In  complimentary  icnm  t  i 
extraordinary  growth  of   electricity  supply    in    the  city  and 
efforts  being   made  to  OOpe  with  it.     lie;  looked  forward  to  ■ 
expansion  of  the  supply  when  the  advantage!  "f  tin  C  irporation  n 
new  power  station  were  realised.     It  was  neccanary   to  look   at  the 
matter  from    its    broader  and   more   national   afpeoti     the   I 
supply   would    benefit   the    Birmingham   manufacturer    In    their 
competition    in   the   markets  of   the    worle".     Councillor    Kllawoy 
(chairman  of  Birmingham   Electricity  Supply  Committee;  replied. 

Me.  H.  RlCHABDBON  proposed  "Our  Guests,"  in  felicitous  Urmf, 
the  Mayor  of  Stratford  and  Councillor  Lee  (Coventry  >  replying. 

Presidential  Address. 
Mb.  B,  A.  Chattock  expressed  his  regret  that  the  contentitui 
clauses  in  the  model  general  conditions  had  not  yet  been  agreed 
between  that  Association  and  the  British  Electrical  ar  d  Allied 
Manufacturers'  Association.  A  set  of  model  general  conditions 
had  been  issued  by  the  Institution  of  Electrical  Engineers  without 
the  approval  of  their  Association,  and  these  Institution  model  con- 
ditions, which  were  at  variance  with  their  ideas  in  many  respectp, 
were  now  being  put  forward  by  manufacturers  with  the  authority 
of  the  Institution  behind  them,  and  buyers  were  being  oVliged  to 
accept  them  without  much  hope  of  negotiating  alterations  in  them. 
He  felt  that  a  very  different  result,  and  one  more  favourable  to 
them,  would  have  been  obtained  if  members  of  that  Association 
had  adopted  the  carefully-considered  recommendations  of  the 
Council  12  months  ago. 

Negotiations  were  opened  with  the  Electrical  Contractors 
Association  to  try  and  get  them  to  withdraw  their  opposition  to 
the  Electric  Lighting  Bill,  19H,  in  order  that  the  Bill  might  go 
through  unopposed.  It  was  ascertained  that  many  of  the  con- 
tractors were  in  favour  of  withdrawing  opposition,  but  eventually 
the  opposition  element  in  the  Contractors'  Association  was  suc- 
cessful, probably  due  to  the  action  of  those  who  were  oppoeed  to 
wiring  being  carried  out  by  municipal  supply  authorities  under 
any  circumstances  whatever. 

He  believed  the  contractors  exaggerated  the  quantity  of  work 
that  it  would  be  possible  for  a  municipality  to  undertake.  They 
sought  these  powers  not  for  the  purpose  of  securing  more  trade, 
but  to  ensure  good  work,  especially  in  the  cheaper  classes  of  instal- 
lations. The  expensive  work  in  hotels  and  good-class  business 
houses  and  residences,  which  was  well  paid  for,  was,  as  a  rule,  well 
done.  Moreover,  there  was  the  wiring  work  for  telephones  and 
bells  which  the  contractors  must  obtain,  because  the  municipality 
had  no  power  to  do  it,  and  did  not  seek  such  powers,  with  the 
result  that  a  customer  would  probably  prefer  to  place  the  whole 
order  with  one  person  instead  of  two.  In  addition,  the  contractor 
could  calculate  the  profit  on  the  whole  combined  order,  and  he 
could  probably  successfully  compete  in  price  with  the  munici- 
pality. With  the  cheaper  work,  the  case  was  entirely  different  : 
the  margin  of  profit  was  so  small  that  the  quality  of  the  work 
often  suffered,  and  the  men  who  did  it,  as  a  rule,  were  not  worth 
going  for  if  trouble  resulted.  It  was  this  jerry  work  that  they 
wanted  to  eliminate. 

The  idiosyncrasies  of  a  few  engineers,  and  possibly  also  of  a  few 
contractors,  should  not  be  allowed  to  interfere  with  the  well-con- 
sidered policy  of  their  Association  in  putting  forward  a  scheme 
that  all  supply  engineers,  and,  he  believed,  all  broad-minded  con- 
tractors, considered  to  be  in  the  general  interests  of  the  industry. 
He  sincerely  hoped  that  a  satisfactory  agreement  would  be 
shortly  arrived  at.  It  was  unthinkable  that  supply  undertakings 
coald  do  without  electrical  contractors. 

Considerable  progress  had  been  made  during  the  past  few  months 
in  developing  the  adoption  of  the  electric  battery  vehicle  in  this 
country.  Demonstrations  had  been  made  in  several  towns,  and 
working  trials  were  being  arranged  for  over  extended  periods.  It 
was  only  by  bringing  and  keeping  these  vehicles  before  the 
public  that  interest  would  be  aroused  in  them,  and  for  this 
purpose  he  considered  that  supply  undertakings  should  be  prepared 
themselves  to  bear  some  of  the  cost.  Demonstration  vehicles  could 
quite  well  be  used  by  municipalities  for  many  of  the  operations  that 
had  to  be  carried  out  by  them,  and  money  spent  in  pioneering  work 
of  this  kind  would  amply  repay  the  supply  undertaking.  It  also 
gave  confidence  to  the  public  when  they  saw  the  vehicles  in 
service,  and  it  enabled  first-hand  figures  as  to  cost  of  operation  to 
be  given  to  prospective  users.  In  a  large  city  many  thousands  of 
pounds  of  revenue  would  be  obtained  annually  frc  m  the  use  of 
these  vehicles  when  their  adoption  became  general. 

Up  to  the  present,  the  expenses  incurred  by  the  Electric  Vehicle 
Committee  had  been  met  out  of  the  funds  of  the  Association. 
The  Committee  estimated  that  during  the  coming  12  months  their 
requirements  in  this  respect  would  amount  to  about  £200,  and. 
with  a  view  to  meeting  this  expenditure,  they  were  approaching 
the  various  municipal  electric  supply  undertakings  with  a  request 
that  they  should  each  contribute  from  one  to  three  guineas  towards 
this  fund.  They  had  also  approached  the  manufacturing  firms  and 
others  interested  commercially  in  the  movement,  and  had  been 
met  by  a  very  liberal  response. 

Referring  to  the  dissolution  of  the  Industrial  Committee  of  the 
Institution  of  Electrical  Engineers,  Mr.  Chattock  said  that  the 
report  of  the  Council  made  it  clear  that  the  Industrial  Committee 
felt  that  under  their  existing  constitution  and  powers  they  were 
not  in  a  position  to  perform  useful  work. 

As  a  member  of  the  now  defunct  Committee,  he  explained  that 
they   recognised   that   in   all    industrial   concerns,    differences    of 
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opinion  must  arise  on  matters  of  policy  and  detail,  and  the  same  thing 
applied  to  the  operations  of  the  various  existing  associations,  which 
were  bound  to  come  into  conflict  with  each  other  at  times.  Such 
points  of  disagreement  were  usually  settled  by  meetings  and  dis- 
cussions between  the  associations  concerned.  Occasionally,  how- 
ever (as  in  the  case  of  the  present  disagreement  between  them- 
selves and  the  Electrical  Contractors'  Association  over  the  wiring 
clauses),  disagreements  arose  which  it  appeared  almost  impossible 
to  settle.  The  Industrial  Committee  felt  that  a  case  of  this  kind 
was  one  in  which  they  should  be  in  a  position  to  assist,  and,  if 
necessary,  offer  to  arbitrate,  and,  in  view  of  their  not  being  able  to 
do  this  under  their  constitution,  they  felt  that  some  body  should 
be  called  into  existence  which  would  be  capable  of  offering  its 
services  in  such  an  eventuality. 

He  was  of  the  opinion  that  all  the  associations  connected  with 
the  electrical  industry  (and  there  were  many  of  them)  should 
form  from  their  members  a  central  association,  which  could 
arrange  conferences  to  consider  disagreements  between  individual 
associations,  and,  if  necessary,  arbitrate  upon  the  same,  and  which 
could  be  called  together  by  any  individual  association  requiring 
support  in  its  operations,  whether  political  or  industrial.  It 
rested  with  the  various  associations  themselves  to  form  such  a 
body,  and  if  it  were  called  into  existence  solely  for  this  specific 
purpose,  there  was  every  reason  to  believe  that  it  would  be  of 
inestimable  advantage  to  all  branches  of  the  industry. 

He  thought  that  the  many  and  varied  interests  represented  on 
the  Council  of  the  Institution,  which  interests  were  largely  indi- 
vidual and  not  really  representative  of  the  various  associations, 
rendered  it  impossible  for  the  Council  to  deal  with  disagreements 
between  individual  associations  in  the  way  that  a  body  such  as  he 
had  outlined  could. 

In  an  address  given  by  Mr.  J.  J.  Newbigging  as  president  of  the 
Manchester  District  Institution  of  Gas  Engineers,  at  their  annual 
meeting  held  in  March  last,  Mr.  Newbigging  touched  upon  com- 
petition with  electricity,  and,  coming  as  they  did  from  the  chief 
gas  engineer  to  the  Manchester  Corporation,  his  remarks  provided 
ample  evidence  that  gas  undertakings  were  beginning  to  fear  the 
competition  of  eleotricity. 

The  real  reason  why  elestricity  had  been  coming  to  the  front  so 
much  faster  than  gas  was  undoubtedly  the  great  reduction  that  had 
been  made  in  the  average  price  at  which  electricity  was  now  sold 
to  the  consumer  as  compared  with  gas.  In  the  year  1901  the  average 
net  price  of  gas  in  Birmingham  was  26  68d.  per  thousand  cb.  ft. 
In  the  year  1914  this  had  dropped  to  19'41d.  per  thousand  cb.  ft., 
a  reduction  to  the  consumer  of  27'3  per  cent. 

In  1901  the  average  price  received  for  electricity  per  unit  was 
4"37d.  In  1914  this  had  dropped  to  1  '15d.,  a  reduction  of  736  percent. 

Mr.  Newbigging  suggested  a  combined  control  for  municipal  gas 
and  electricity  undertakings  ;  he  was  glad  to  have  this  opportunity 
of  joining  issue  with  him  at  once. 

He  was  of  the  opinion  that  the  single  control  of  gas  and  elec- 
tricity undertakings  would  have  exactly  the  opposite  effect  to  that 
outlined  by  Mr.  Newbigging.  It  would  mean  the  total  suppression 
of  competition,  and  would  create  what  he  considered  would  be  fatal 
to  the  interests  of  the  consumer,  namely,  collusion.  Instead  of 
tending  to  foster  keen  rivalry  between  the  two  departments,  it 
would  effectually  destroy  that  desire  amongst  the  staff  to  improve 
upon  previous  records  that  was  such  an  immense  factor  in  the 
success  of  these  public  Bupply  undertakings.  Fair  competition  must 
always  have  a  stimulating  effect  on  industrial  concerns,  andto  stifle 
this  would  be  to  deprive  the  ratepayer  of  the  only  real  guarantee  that 
he  had  for  the  most  economical  administration  of  both  departments. 

The  charge  that  prices  for  current  were  sometimes  cutdown  to  an 
unjustifiable  figure  to  secure  business  could  not  be  substantiated. 

The  sale  of  gas  was  largely  controlled  by  the  amount  the  under- 
taking could  obtain  for  its  by-products.  This  amount  was  fre- 
quently greater  than  the  gross  profits  earned  during  the  year. 
The  electricity  department  had  no  by-products  to  sell  except  the 
useful  employment  during  the  hours  of  small  demand  of  the 
generating  plant  and  underground  distributing  mains,  which  had 
been  purchased  to  supply  the  maximum  load  demanded  during  the 
winter  months,  that  was  to  say,  cheap  current  with  a  high  load 
factor,  and  low  quotations  for  current  of  high  load  factor  were 
perfectly  justifiable  under  these  conditions.  They  were  not  given 
with  the  sole  object  of  securing  business,  but  to  reduce  the  average 
cost  of  giving  the  supply,  to  the  benefit  of  the  whole  of  the  consumers. 

He  maintained  that  it  would  be  impossible  for  one  manager  and 
one  committee  to  work  both  departments  in  the  interests  of  both 
classes  of  consumers.  A  man  must  become  biased  to  a  certain 
extent  in  favour  of  one  or  other  of  the  branches  of  the  supply,  and 
it  would  be  practically  impossible  for  him  to  give  an  unbiased 
recommendation  to  his  committee  on  a  point  involving,  for  instance, 
the  development  of  some  new  area,  as  to  whether  this  should  be 
carried  out  by  gas  or  electricity. 

Consumers  would  resent  being  told  that  they  could  only  have 
one  or  the  other,  and  such  a  policy  would  undoubtedly  have  the 
effect  of  driving  manufacturers  and  others  away  from  the  city, 
whilst  it  was  more  than  likely  that  the  Board  of  Trade  would  be 
inclined  to  admit  outside  competition  from  power  companies  if 
they  found  that  the  statutory  obligations  for  giving  a  supply  were 
not  being  properly  carried  out. 

To  hie  mind  there  was  no  evidence  whatever  that  the  existing 
methods  of  single  oontrol  of  both  gas  and  electricity  undertakings 
had  been  unsuccessful.  There  was  a  field  for  both  of  them,  as  was 
shown  by  the  increased  outputs  of  both  that  were  recorded  year 
by  year,  and  until  such  evidence  was  available,  single  control 
should  not  be  considered. 

If  centralisation  ever  came — and  it  would  be  greatly  to  the  advan- 
tage of  the  users  that  itshould — it  was  obvious  that  it  would  be  quite 
impossible  to  arrange  for  single  control  of  two  industries,  one  of 


which  was  purely  local  and  limited  to  comparatively  small  and  iso- 
lated areas,  whilst  the  other  was  national  and  capable  of  being  applied 
over  the  whole  of  Great  Britain  as  one  conorete  system  of  supply. 

For  some  years  past  the  question  of  bringing  isolated  electric 
supply  undertakings  under  one  central  system  of  supply  had  been 
occupying  the  attention  of  electrical  engineers,  especially  in 
London.  In  the  provinces,  too,  the  larger  municipalities  had  been 
extending  their  boundaries,  and  incidentally  taking  over  the  electric 
supply  undertakings  belonging  to  the  areas  incorporated,  with 
distinctly  beneficial  results  to  themselves  and  to  the  areas  taken 
over.  Parliament  had  also  recognised  the  principle  by  agreeing  to 
the  formation  of  the  various  power  supply  companies  which  were 
operating  in  several  counties. 

All  these  were  steps  in  the  right  direction,  though  they  were  i 
yet  a  long  way  off  the  goal — where  it  would  be  possible  to  obt 
all  over  the  country  and  at  one  rock-bottom  price,  a  supply  of  ele 
trical  energy  for  any  purpose,  such  as  power,  heating,  lighting  (a 
this  would  ultimately  be  such  a  small  percentage  of  the  whole  I 
the  poor  load  factor  could  be  safely  ignored),  domestic  requirement 
traotion  by  rail,  road,  or  tramway.  &lc. 

The  provision  of  cheap  power  and  cheap  transit  for  both  goods 
and  workmen  was  a  most  important  consideration. 

The  larger  municipalities  in  this  country  had  pointed  the  way 
■ — now  it  remained  for  Parliament  to  tackle  the  question  of 
nationalisation  ;  whether  by  means  of  a  Government  department 
or  a  Public  Board  of  Management,  such  as  the  Port  of  London 
Authority,  or  a  private  company,  subject  to  limitations  as  to  divi- 
dends and  prices  to  be  charged  for  current  supplied,  was  yet  to  beseen. 

Until  some  such  scheme  was  brought  into  operation,  it  was 
useless  to  expect  any  marked  reduction  in  the  cost  of  producing 
and  distributing  electrical  energy  below  that  obtaining  in  the 
large  power  stations  now  operating  in  this  country.  It  was  only 
by  taokling  the  problem  boldly,  by  being  prepared  to  supply 
current  at  prices  much  lower  than  were  ruling  at  present,  and 
recognising  that  for  a  few  years  there  must  necessarily  be  a  deficit 
on  the  large  initial  expenditure  incurred,  that  it  would  be  possible 
to  attract  and  develop  the  large  volume  of  business  that  would  be 
necessary  to  make  such  a  scheme  a  financial  success  .in  the  future. 

Large  balk  supply  power  stations  should  be  installed  in  various 
parts  of  the  country,  having  regard  to  the  three  following  chief 
requirements  : — 

Proximity  of  an  ample  quantity  of  coal. 

Proximity  of  an  unlimited  supply  of  water  for  condensing  puiposes. 

Proximity  of  the  various  large  centres  of  industry  where  the 
major  portion  of  the  energy  was  likely  to  be  required. 

As  soon  as  these  bulk  supply  stations  were  available  and  the  dis- 
tributing trunk  cables  installed,  the  majority  of  the  small  generat- 
ing stations  in  the  country  should  be  at  once  shut  down  and 
utilised  as  sub-stations. 

It  would  probably  be  concluded  that  when  all  these  stations 
were  shut  down  the  engineers  in  charge  of  them  would  not  be 
required  ;  but  it  would  be  the  worst  possible  form  of  so  called 
economy  to  dispense  with  the  services  of  a  single  man  at  present 
employed  in  all  these  undertakings.  The  very  object  of  the 
scheme  was  to  increase  enormously  the  business  to  be  handled 
in  all  these  centre*  by  giving  the  supply  at  a  much  more  attractive 
price.  The  men  on  the  spot  had  the  best  knowledge  obtainable  for 
pushing  the  business  and  developing  the  distribution  of  the  balk 
supply  that  they  would  receive,  and  the  chief  engineers  in  charge 
would  be  especially  valuable  in  this  direction.  The  electrioal 
engineers  had  to  be  managers  of  their  businesses  as  well  as  engi- 
neers in  charge,  and  the  business  control  was  every  bit  as  impor- 
tant as  the  engineering  control.  The  commercial  side  of  the  busi- 
ness was  so  dependent  upon  technical  matters  that  it  was  necessary 
to  have  an  engineer  at  the  head.  He  did  nit  see,  therefore,  that 
there  need  be  any  apprehension  in  the  minds  of  the  existing 
engineers  in  charge  that  they  would  not  be  required  if  such  a 
scheme  came  into  being. 

The  main  distribution  should  be  carried  out  wherever  possible 
by  means  of  overhead  trunk  mains,  and  provision  should  be  made 
for  reasonable  wayleaves  to  be  compulsorily  granted.  Without 
Bpeoial  powers  regulating  the  granting  of  wayleaves.  it  was 
probable  that  the  cost  of  obtaining  them  would  very  nearly  kill 
the  saving  of  overhead  trunk  lines  compared  with  underground  cables. 

The  cast-iron  boundaries  of  existing  municipalities  and  com- 
panies would  entirely  disappear,  and  development  could  go  on 
freely  and  along  lines  most  beneficial  to  the  community  in  generaL 

There  was  no  reason  why  the  London  scheme  should  not  be  de> 
veloped  as  part  of  a  large  national  scheme  such  as  he  had  indicated. 

He  suggested  that  as  this  scheme  was  so  vitally  important  to  all 
industrial  centres,  in  their  own  interests  the  large  municipalities, 
which  at  present  controlled  the  major  portion  of  the  bulk  supplies 
in  the  provinces,  should  meet  together  and  discuss  the  matter,  and, 
if  possible,  formulate  a  satisfactory  scheme  which  could  then  be 
brought  jointly  before  Parliament,  to  be  subsequently  developed 
on  proper  commercial  lines. 

The  justification  for  this  method  of  procedure  was  the  supply  of 
electrical  energy  for  all  purposes,  whether  industrial,  domestic,  or 
public  utility,  at  a  price  far  below  what  was  now  being  paid  : — 

(a)  For  the  benefit  of  the  community  as  a  whole. 

(6)  For  enabling  our  manufacturers  to  compete  successfully 
with  their  rivals  abroad,  who  were  developing  their  resources  on 
these  very  lines. 

(c)  For  the  abolition  of  smoke  in  our  large  cities,  and  the  con- 
sequent general  improvement  in  the  health  of  the  community. 

id)  For  the  conservation  of  our  coal  supplies,  which  would  be 
utilised  on  the  most  economical  lines  at  present  known  to  science,  and 

(c)  For  the  upholding  of  our  position  as  the  leading  country  in 
the  world  of  commerce,  whioh  position  was  being  assailed  more 
and  more  every  year. 
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Some  Notes  on  the  Commercial  Development  of  Electricity 

Supply  in  Moderate-sized  Towns. 

(Ab.it  root  of  paper  1'ijW.  A.   VlGNOLSS,   ChUf   Wltatl 

/■.'ui/iiirrr,    tt'i  iinshy. ) 


To  market  the  commodity  it  niu.it.  be  brought  to  the  notice  of  the 
people  who  aro  likely  to  buy  it,  and  this  may  be  done  in  any  of  the 
following  ways  : — 

(1)  Showrooms,  where  electric  fittings,  heaters  and  cookers  can 
be  Been  in  use  ;  (2)  periodical  exhibitions  or  demonstrations  serving 
the  same  purpose  ;  (3)  advertising  ;  (■()  personal  oanvassing. 

Where,  as  in  Grimsby,  the  undertaking  has  no  speoial  powerH, 
and  arrangements  have  to  be  made  to  sell  through  contractors, 
only  a  small  proportion  of  the  cost  can  be  covered  by  the  profit  on 
sales,  and  the  writer  is  convinced  that  under  these  circumstances 
the  same  results  can  bo  obtained  in  other  ways  at  less  expense. 
This  view  is  based  on  experience  in  other  towns  ;  for  instance,  the 
engineer  in  a  town  of  about  100  000  inhabitants  stated  recently 
that  his  showroom  cost  him  £600  per  annum  exoluding  con- 
vassing  staff  ;  in  Grimsby  excellent  results  have  been  obtained  by 
advertising,  with  considerably  less  expenditure,  as  the  following 
figures  will  show: — 


Year. 

1908-9. 

1909-10. 

191011. 

1911-12. 

1912-13. 

1013-14, 

Amount  spent  in  ad- 
vertising 

Increase  in  private 
oonsumers 

Inorease  in  revenue 
from  supply  to  pri- 
vate oonsumers  only 

£20 
102 

£38 

£'48 
106 

£869 

£177 

203 

£1,242 

£335* 
168 

£1,062 

£268 
230 

£1,864 

£250 
815 

£2,144 

'This  includes  nearly  £100  spent  on  demonstrations,  exhibitions  and  show- 
rooms. 

All  of  the  following  advertising  methods  are  used  : — (1)  Adver- 
tisements in  local  newspapers  ;  (2)  enamelled  iron  plates  on 
works  using  power  ;  (3)  enamelled  iron  plates  on  the  lamp-posts 
in  the  streets  ;  (4)  posters  in  selected  positions  on  Corporation 
property  ;  (5)  personal  facsimile  letters  ;  (6)  church  and  chapel 
magazines  and  bazaar  catalogues  ;  (7)  exhibitions  and  demon- 
strations ;  (8)  pamphlets  and  leaflets  ;  (9)  issue  of  magazines — 
advertising  electricity  for  works  and  for  the  home  respectively  ; 
(10)  loaning  apparatus  for  trial  ;  (11)  canvassing  ;  (12)  issne  of  a 
consumers'  guide. 

On  a  turnover  of  £20,000  to  £24,000  the  cost,  which  has  averaged 
about  £250  per  annum,  cannot  be  considered  extravagant. 

The  writer  suggests  that  the  I.M.B.A.  should  appoint  a  Com- 
mittee with  full  powers  to  confer  with  the  Electricity  Supply 
Publicity  Committee  or  any  other  body,  to  endeavour  to  formulate 
some  scheme  by  which  a  co-operative  system  of  publicity  could  be 
put  on  foot  for  the  benefit  of  electricity  supply  generally. 

A  difficulty  in  the  way  of  a  large  combined  municipal  scheme 
of  advertising,  is  that  in  a  number  of  towns  both  electricity  and 
gas  are  in  the  hands  of  the  Corporation,  but  there  does  not  appear 
to  be  any  gas  undertaking  in  the  country  that  has  seriously  suffered 
from  the  competition  of  even  the  most  energetic  electricity  supply 
authority. 

Exhibitions  and  demonstrations  are  very  useful  in  stimulating 
interest,  and  should  be  held  from  time  to  time,  especially  when 
any  development  comes  along  that  it  is  desired  to  bring  to  the 
notice  of  the  publio  ;  but  the  cost  is  heavy,  and  they  should  not 
be  held  too  frequently,  otherwise  the  appeal  is  likely  to  lose  its 
force. 

Every  undertaking  of  the  size  under  consideration  should  employ 
an  engineer  as  canvasser  or  representative,  devoting  the  whole  of 
his  time  to  following  up  inquiries  and  canvassing.  If  systematic 
advertising  is  carried  out  it  will  be  found  that  one  man  will  be 
fully  employed  in  following  up  inquiries. 

With  large  power  consumers  the  personal  efforts  of  the  manager 
will  nearly  always  be  necessary  before  the  business  is  settled. 

Arrangements  should  be  made  with  the  borough  surveyor  to 
supply  the  department  with  the  names  of  persons  who  have  sub- 
mitted building  plans  for  approval,  and  to  give  particulars  of  any 
new  roads  or  estates  that  are  being  laid  out ;  and  strenuous  efforts 
should  be  made  to  induce  the  speculative  and  other  builders  to 
wire  new  houses. 

The  GrimBby  E.L.  Department  offers  free  advice  to  all  con- 
sumers, and  for  a  small  fee,  2J  per  cent,  on  the  value  of  the  work 
with  a  minimum  of  5s.,  undertakes  the  preparation  of  a  speci- 
fication of  what  is  required,  and  superintends  the  carrying  out  of 
the  work. 

Alternatively,  any  consumer  oan  obtain  free  of  charge  an  outline 
scheme  for  the  lighting  of  his  premises. 

These  schemes  and  specifications  are  prepared  under  the 
manager's  supervision  by  a  special  assistant  (who  may  be  called  the 
consumer's  engineer)  well  up  in  illumination  problems,  and  are 
worked  out  on  scientific  lines. 

When  new  devices  or  apparatus  are  placed  on  the  market,  the 
Department  purchases  a  few  examples  and  lets  consumers  have 
them  on  loan  for  trial. 

Some  years  ago  the  Grimsby  Electricity  Committee  met  the  local 
contractors,  and  after  disoussing  the  question  of  hiring  with  them, 
a  friendly  arrangement  was  come  to  by  which  the  Department 
hires  out  :— (1)  Motors  and  starting  apparatus  ;  (2)  arc  lamps  ; 
(3)  cookers  ;  (4)  heaters,  and  (5)  provides  installations  and  appa- 
ratus on  hire-purchase. 

All  wiring  work  1b  dona  through  a  contractor,  and  no  apparatus 
1*  hired  out  that  it  of  1««»  value  than  £3  10t, 


In  mnny  0MM  tin-  Department  takes  over  the  hire  purchase  of 
apparatus  or  installations  provided  and  arranged  fur  by  con- 
tractors. In  these  MM!  the  profit  If  ihtfed  between  fcbo  contractor 
and  the  Department. 

It   is  of    the   greatest   importance    that   MOramen    ihoill 
induced  to  adopt  electricity  for    all   porpom,  Hid  efUjthiss; 
Bible  should   be   done   to  make  it    easy  for  them   to  do  this   by  the 
hire,  supply   on    hire-purchase,  or   loan    for   trial    of  all    kinds  of 
apparatus. 

Installations  on  a  rental  basis  can  be  given  equally  well  by 
placing  the  actual  work  in  the  hands  of  a  contractor,  the  Corpora- 
tion merely  doiDg  the  financing. 

In  such  cases  it  is  advisable  to  combine  the  charge  for  the  hire 
of  the  wiring  with  the  fixed  charge  of  the  rateable  value  system  if 
electricity  is  supplied  on  this  basis. 

Sufficient  has  almost  been  said  to  show  that  it  is  possible  to  adopt 
a  forward  policy  and  to  successfully  develop  the  business  of  an 
undertaking  without  the  help  of  a  sales  department. 

If  an  undertaking  is  to  progress  satisfactorily  there  must  be  no 
hesita'ion  on  the  part  of  the  committee  in  spending  the  money 
required  for  extensions  of  mains  to  reach  consumers.  A  guarantee 
should  not  be  asked  for  unless  there  is  a  strong  probability  of  the 
undertaking  losing  money  by  giving  the  supply  and  it  is  felt  that 
it  would  be  better  to  be  without  the  consumer  ;  but  in  coming  to 
a  decision  the  possible  developments  in  the  next  few  years  should 
be  borne  in  mind. 

In  Grimsby  a  very  large  length  of  ^  3-core  distributor  has  been 
laid  and  has  given  excellent  results  in  providing  for  extensions  in 
streets  where  there  are  numbers  of  small  houses. 

In  Grimsby  supply  is  being  given  to  consumers  at  present  whose 
annual  bill  only  just  reaches  30s.,  while  with  slot  meters  many 
consumers  are  piying  less  than  this.  With  such  a  Braall  revenue 
it  is  extremely  difficult  to  meet  all  charges. 

By  standardisation  and  by  adopting  a  system  of  looping  services 
running  one  cable  for  each  pair  of  houses,  the  average  cost  per 
service  has  been  steadily  reduced  from  £3  19s.  lOd.  in  1906-7  to 
£2  17s.  in  1912-13. 

Suitable  methods  and  rates  of  charging  must  be  adopted  to 
induce  consumers  to  generally  adopt  electricity  for  heating,  and,  in 
the  writer's  opinion,  the  most  suitable  method  will  be  fonnd  to  be 
the  rateable  value  or  Norwich  system,  with  the  running  charge 
not  above  id.  per  unit. 

With  the  smallest  consumers,  and  in  premises  where  the  tenant 
is  likely  to  change  frequently,  it  is  very  desirable  to  use  slot 
meters  ;  the  revenue  that  has  been  obtained  in  Grimsby  from  these 
in  the  last  few  years  has  been  as  follows: — £383  (1914),  £270 
(1913),  £201  (1912).  The  meters  have  been  arranged  for  5d.  per 
unit,  but  when  the  meter  is  cleared  2d.  in  every  Is.  is  returned,  so 
that  the  net  cost  is  about  4d.  per  unit,  instead  of  3  Jd.,  the  usual  flat 
rate. 

In  Grimsby,  with  a  Id.  rate,  and  without  any  appreciable 
number  of  heaters  being  let  on  hire,  the  sales  for  heating  and 
cooking  have  amounted  to  £200  (1912),  £294  (1913),  £324 
(1914). 

Cooking  suffers  at  present  under  the  disadvantage  that  the  only 
suitable  apparatus  is  too  expensive  for  the  small  householder  to 
buy,  while  it  is  difficult  to  get  consumers  to  pay  15s.  per  quarter 
for  cooking  apparatus  when  they  can  hire  a  gas  cooker  for 
3s.  Gd. 

If  a  number  of  undertakings  were  to  combine  together,  and 
adopt  a  particular  make  of  cooker,  they  should  be  able  to  buy  on 
better  terms. 

The  writer  hesitates  to  recommend  that  the  I.M.E.A.  should 
appoint  another  Committee  on  this  question,  but  a  precedent  is  to 
be  found  in  the  establishment  of  the  Committee  on  electrical 
vehicles,  which  appears  to  be  doing  work  which  conld  not  possibly 
be  done  by  any  single  undertaking. 

The  second  part  of  the  paper  deals  with  financial  management, 
in  regard  to  which  the  only  sound  policy  is  to  place  the  whole 
control  of  the  undertaking  under  one  supreme  head,  who  should 
be  absolutely  responsible  to  the  Committee  for  the  success  of  the 
undertaking.  Where  accounts  are  kept  by  the  borough  treasurer, 
difficulties  occur,  because  the  staff  is  not  in  touch  with  the  working 
of  the  undertaking. 

Mr.  Pearce's  suggestion  that  a  limit  should  be  placed  by 
Parliament  on  contributions  to  the  rates,  would  strengthen  the 
hands  of  Committees  who  are  anxious  to  protect  the  assets  of  an 
undertaking. 

The  policy  of  devoting  all  profits  to  the  undertaking  is  the 
soundest  and  best  for  the  district. 

The  best  way  to  raise  capital  is  by  borrowing  on  mortgage  on 
the  district  rate,  and  the  usual  method  of  repaying  a  loan  is  by  an 
annuity  equated  to  give  equal  payments  on  each  year's  working. 

Adequate  provision  must  be  made  for  depreciation  by  reduction 
of  capital  or  in  some  other  way  ;  allowance  must  be  made  for 
obsolescence,  which  complicates  the  question  of  the  amount  to  be 
provided.  A  reserve  fund  may  be  called  on  for  supplementing 
revenue,  and  a  margin  must  be  allowed  over  the  calculated  depre- 
ciation figure  for  this  contingency. 

In  the  Grimsby  accounts  the  depreciation  fund  is  represented 
by  repayment  of  loans,  revenue  contributions  to  capital  outlay, 
reserve  fund  and  sinking  fund. 

Where  loans  are  redeemed  on  the  equated  payment  system,  the 
amounts  shown  as  actually  repaid  are  not  a  true  criterion  of  the 
provision  made  for  depreciation.  In  Grimsby  the  loans  actually 
repaid  and  accrued,  as  shown  in  the  1912>13  accounts,  were 
£24,570,  but  the  proportion  of  loans  provided  for  (on  which  de- 
preciation should  be  based)  works  out  at  £ 33,681. 

In  Grimsby  the  difficulty  of  finding  working  oapital  is  got  over 
by  not  inreeting  th«  rw«rv«  f«nd,   feufc   Waviny  it  in  the  ordinary 
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banking  account.  If  a  bank  overdraft  were  obtained,  interest  at 
5  per  cent,  would  have  to  be  paid,  while  the  reserve  fund,  if 
invested,  would  only  earn  about  3J  per  cent. 

The  third  part  of  the  paper  considers  cost  of  supply.  The 
writer  is  of  opinion  that  electricity  should  not  be  sold  on  the  basis 
of  what  it  will  fetch  on  the  market,  unless  this  will  so  reduce 
costs  that  ultimately  a  profit  will  be  made,  or  will  induce  other 
business  on  which  losses  will  be  made  up. 

In  any  undertaking  over  a  period  of  years  the  oosts  really  follow 
a  definite  law  as  long  as  conditions  remain  the  same.  This 
law  is  that  the  to^al  cost  of  generation  per  annum,  not 
cost  per  unit,  is  equal  to  (a)  a  fixed  sum  plus  {>>)  a  small  running 
cost  per  unit  sold. 

This  is  clearly  shown  by  the  diagram  (fig.  1),  which  shows  the 
amounts  spent  at  Grimsby  on  generation  during  years  when  con- 
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ditions  were  fairly  uniform.  No.  1  straight  line  lies  fairly  among 
the  points  ;  the  formula  for  this  is  £2,450,  plus  -311d.  per  unit,  i 

No.  2  line  is  drawn  through  points  plotted  for  coal,  oil  and 
wages. 

Fig.  2  shows  coal,  oil  and  wages,  plotted  for  four  towns  ;  the 
curves  agree,  allowance  being  made  for  a  probable  lower  cost  of 
coal  at  Grimsby. 
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The  only  satisfactory  way  to  allocate  standing  charges  seems  to 
be  to  take  them  in  proportion  to  the  maximum  demand.  All 
distribution  costs  are  standing  charges;  the' amount  does  not 
depend  on  units  sold,  but  on  the  extent  of  mains  laid  and  break- 
downs in  the  year. 

Management  expenses  do  not  depend  on  units  sold  (the  author 
cites  the  case  of  Grimsby),   but  fig.   3  shows  that  management 
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costs  depend  to  some  extent  on  the  number  of  consumers  ;  where 
conditions  are  uniform,  the  costs  follow  a  Willans  law,  with  a 
large  initial  expense  and  small  increase  with  number  of 
consumers. 

The  greater  part  of  management  expenses  are,  therefore,  fixed 
charges  allocated  to  running  the  undertaking  and  developing  it. 
Development  expenses  should  be  allocated  in  proportion  to  the 
profit  made  on  each  class  of  supply,  and  the  same  applies  as 
regards  rates  and  taxes. 

f'i])ital  charges  must  be  allotted  according  to  the  M.D.  on  the 
plant,  but  a  difficulty  arises  in  ascertaining  how  the  m  D.  of  any 
individual  consumer  or  class  of  consumer  affects  the  total.  The 
author  shows  the  division  of  working  costs,  capital,  fcc,  in  the 
way  described  in  the  ca^e  of  Grimsby,  and  applies  the  figures 
obtained  to  various  classes  of  consumer. 

8  In  the  case  of  bulk  supply  or  cooking  (where  cost  of  service, 
standing  charges,  rates  and  taxes,  and  minagement  would  not  be 


increased),  the  net  extra  cost  at  Grimsby  would  be  £2'1  15  per  kw. 
of  increase  in  the  peak  on  the  basis  of  new  plant,  or  £3  18j.  if  the 
average  cost  of  present  plant  were  included,  with  an  extra  '3  Id.  to 
'36d.  per  unit  sold.  Comparing  the  present  flat  rate  of  3 3  d.  per  unit 
in  Grimsby  and  a  R.v.  system  of  15  per  cent,  plus  id.  per  unit,  for 
houses  assessed  at  £20,  the  latter  rate  brings  in  about  £1  per 
annum  more  where  lighting  only  is  used  ;  if  such  consumers  adopt 
cooking,  this  is  equivalent  to  paying  £1  per  annum  and  id.  per 
unit  for  cooking. 

Experience  shows  that  the  increase  in  the  peak  due  to  cooking  (12{ 
per  cent,  connected  demand)  equals  about  "3  kw.  per  consumer,  the 
oapital  charges  for  which  can  be  set  against  the  £1  mentioned 
above. 

Experience  at  Southampton  shows  that  the  effect  of  cooking  on 
the  peak  is  very  small,  and  that  it  has  resulted  in  improved 
load  factors. 

The  Coin  in  ercial  Development  of  Electricity  Supply. 

After  reading  carefully  through  the  paper  by  Mr. 
Vignoles,  of  Grimsby,  the  first  thought  that  came  to  the 
writer  was  that  he  had  embodied  enough  material  for  con- 
siderably more  papers  than  one  ;  he  has  written  on  all 
phases  of  electricity  supply  where  the  term  "  business"  can  be 
applied  even  in  an  elastic  manner,  and  he  has  discussed 
points  and  problems  in  a  way  that  sometimes  almost  leaves 
business  and  borders  on  the  purely  engineering  or  technical. 

The  next  thought  that  came  to  me  was  a  sense  of  slight 
disappointment,  engendered  perhaps  by  this  very  diversity. 
I  had  rather  hoped,  after  reading  the  first  few  pages,  that 
Mr.  Vignoles  would  keep  on  in  the  strain  in  which  he  began 
and  go  into  further  detail  about  the  business-getting  end  of 
development.  The  art  of  getting  new  business  and  rendering 
every  consumer  a  "satisfied  customer,"  especially  in  the 
smaller  undertakings,  is  not  so  thoroughly  understood  and 
appreciated  that  there  would  be  any  fear  of  the  majority  of 
Mr.  Vignoles's  audience  being  nauseated  by  a  little  more 
elaboration  and  description  of  his  up-to-date  methods  and 
by  more  of  his  common-sense  remarks  on  this  important 
branch  of  commercial  development. 

ft  is  presumed  that  the  methods  employed  by  Mr. 
Vignoles  will  apply  in  whole  or  in  part  to  towns  whose 
population  is  not  so  large  as  that  of  Grimsby,  but  which  are 
equal  in  size  electrically,  unless  of  course  such  towns  are 
electrically  "saturated,"  and  there  are  none  such  that  I  can 
think  of  at  the  moment. 

It  is  not  all  of  us  who  have  been  in  the  industry  of  elec- 
tricity supply  since  the  days  when  the  one  and  only  aim  of 
the  chief  officer  was  to  keep  the  supply  going,  and  every 
problem  that  arose  was  a  technical  one,  who  so  thoroughly 
realise,  as  does  Mr.  Vignoles,  that  all  who  are  engaged  in 
the  supply  of  electricity  have  something  to  sell,  just  as  the 
grocer  or  the  draper,  and  it  is  refreshing  to  one  who  has 
constantly  maintained  that  good  engineering  in  a  station 
without  good  business  methods  is  of  little  worth,  to  find 
another  engineer  of  the  sime  mind  who  expresses  the  same 
sentiments  so  forcibly  in  this  paper. 

There  are  several  points  in  the  early  part  of  this  paper 
that  can  bear  the  light  of  further  explanation  ;  e.g.,  after 
Mr.  Vignoles  has  stated  that  Grimsby  possesses  no  special 
pow  ers,  he  makes  the  mouths  of  many  of  us  water  by  des- 
cribing his  methods  of  getting  customers — hiring-out  of 
apparatus  and  the  hire-purchase  of  installations  being  among 
the  chief  of  these.  Some  of  us  who  control  the  destinies  of 
other  undertakings  of  about  the  same  size  as  Grimsby 
believe  that  these  two  things  are  almost  vital  to  our  pros- 
perity, and  yet,  when  such  have  been  attempted,  we  have 
been  peremptorily  stopped  by  injunctions  or  other  legal 
instruments,  either  through  our  competitors  or  through 
those  who  should  be  on  our  side. 

Mr.  Vignoles  is  in  a  very  much  better  position  at  Grimsby 
than  are  a  great  many  engineers  ;  he  seems  to  be  able  to  do 
a  great  many  things  to  promote  business  that  other  engi- 
neers would  give  a  great  deal  to  be  able  to  do.  In  most 
towns  that  have  no  special  powers,  and  particularly  in  the 
smaller  towns  where  everyone  seems  to  know  every  other 
person's  business,  engineers  are  rigidly  kept  from  doing 
anything  which  is  ultra  circs  of  their  powers,  and  these  powers 
are  simply  their  Provisional  Order  and  the  various  Electric 
Lighting  Acts  ;  under  these  powers  the  poor  engineer  is  bound 
down  to  the  supply  of  electricity  and  the  supply  of  electricity 
only.  Any  attempt  on  his  part  to  do  anything  of  the  kind 
that  ^lr.  Vignoles  does  at  (irimsby  with  apparent  impunity, 
or  to  do  anything  to  obtain  new  business  that  is  outside  the 
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Strait  and  narrow   way    bhat    il   rigidly  laid    down    for    him, 

generally  results  in  offioial  oomplainta  bo  the  Oonncil,  in 

which  our  friends  the  enemy  arc  usually  well  represented, 
threatening  all  sorts  of  pains  and  penalties. 

I  will  now  leave  this  parb  of  the  paper  with  the  earnest 
hope  that  the  matter  so  ably  pnt  together  by  Mr.  Vignoles 
will  stir  up  his  hearers  to  a  fuller  realisation  of  the  fact, 
for  fact  it  is,  that  the  obtaining  of  fuller  powers  for  doing 
business  is  an  absolute  necessity,  and  that  these  powers  arc 
wanted  at  once.  There  surely  must  be  a  via  media  along 
which  all  parties  might  proceed  together,  parbicularly  if  all 
will  remember  bhat  half  a  loaf  is  better  than  no  bread.  It 
will  be  a  memorable  achievement  for  the  Convention  of 
1!H  I  if  this  paper,  and  the  discussion  thereon,  shall  stir  up 
such  a  wave  of  feeling  among  the  unfortunate  engineers 
who  want  to  go  ahead,  and  are  so  terribly  handicapped,  that 
they  resolve  to  have  done  with  so  much  talking  and  get  on 
to  real  acbion,  and  not  to  rest  unbil  bhese  powers  are 
obbained. 

Now  bhat  the  Electric  Vehicle  Committee  has  paved  the 
way  for  the  work  of  other  specialised  Commibtees,  I 
earnestly  commend  to  the  I.M.E.A.  the  suggestion  of  Mr. 
Vignoles  that  a  special  Publicity  Committee  be  formed,  and 
that  its  scope  be  on  much  the  same  lines  as  the  admirably 
conducted  British  Commercial  Gas  Association. 

Whatever  be  our  opinion  as  to  the  merits  of  the  commodity 
they  sell,  no  one  will  deny  after  seeing  the  Daily  Mail, 
Punch,  or  many  other  papers  bhab  ib  is  ab  leasb  well  sold. 

Afber  leaving  bhe  acbual  business-getting  of  an  electricity 
supply  concern,  Mr.  Vignoles  gives  some  good  advice,  which 
many  Tommittees  mighb  read  wibh  advanbage,  as  bo  the 
desirability  of  not  being  too  conservative  over  mains  ex- 
tensions. There  are,  I  think,  few  engineers  who  have  not 
suffered,  as  did  Mr.  Vignoles,  the  indignity  of  having  bo  lay 
mains  pasb  premises  using  a  gas  supply  which  had  previously 
asked  for  a  supply  of  eleetriciby. 

On  bhe  question  of  the  half-watt  lamp  in  small  sizes, 
Mr.  Vignoles  forgets  his  early  remarks.  Surely,  if  we 
remember,  it  is  light,  heat,  or  power  bhab  the  consumer  buys, 
and  nob  elecbriciby  ;  bhen  it  only  means  a  suitable  tariff  for 
the  undertaking  to  get  its  proper  return  from  even  small  con- 
sumers. All  of  us  are,  I  hope,  looking  for  the  time  when 
electricity  per  se  will  not  only  be  the  cheapest  means  of 
artificial  lighting,  but  also  lamp  renewals  will  be  comparable 
with  the  cost  of  gas  mantles.  It  is  undoubtedly,  in  spite  of 
isolated  cases  of  successful  application,  the  initial  cost  of 
lamps  that  prevents  the  late  Sir  William  Preece's  prophecy 
that  electricity  would  become  the  poor  man's  light  from 
being  almost  immediately  realised. 

The  small  consumer  is,  in  my  opinion,  in  most  cases 
better  tackled  by  a  fixed  weekly  charge,  either  with  or  with- 
out a  current  limiter,  than  by  means  of  slot-mebers.  My 
reasons  for  nob  agreeing  with  bhe  aubhor  are  bhat  low- 
priced  slot-meters  cost  a  lot  for  upkeep,  and  the  reliable 
ones  are  expensive  ;  thus  in  any  case  the  revenue  from  the 
consumer  is  "  well  watered  "  with  meter  charges. 

Mr.  Vignoles's  remarks  on  charges  are  generally  sound, 
bub  I  wish,  in  view  of  the  aim  we  are  all  working  for,  of 
universal  electrification,  that  he  had  made  a  greater  point 
of  the  mistake  of  charging  low  prices,  such  as  3|d.  or  4d. 
per  unit,  for  such  short-hour  lighting  supplies  as  the  average 
office  and  the  windows  of  high-class  shops  ;  to  me  it  seems 
less  defensible  and  a  worse  policy  than  charging  what  is 
considered  by  some  people  boo  low  a  rabe  for  a  cooking  load. 

With  regard  to  charges  in  general,  the  local  conditions 
have  a  great  deal  of  influence  ;  for  example,  a  shop  light- 
ing load  in  East  Ham  is  a  much  more  profitable  one  than 
in,  say,  Cheltenham,  and  low  charges  for  a  power  supply 
have  no  value  in  a  town  such  as  Eastbourne,  while  they  are 
vital  in  a  place  like  Maidstone.  In  framing  a  schedule  of 
charges  more  attention  should,  I  think,  be  devoted  to  the 
idea  of  a  good  load  factor  than  to  the  actual  obtaining  of 
any  class  of  customer  whether  profitable  or  not. 

The  pages  on  the  financial  side  of  the  working  of  elec- 
tricity undertakings  evince  a  large  amount  of  deep  thought, 
and  much  that  is  written  is  of  great  value  and  should  be 
brought  home  to  all  members  of  Committees ;  it  is,  how- 
ever, outside  the  scope  of  this  short  article  to  say  much  on 
these  points. 

It  is,  as  Mr.  Vignoles  has  remarked,  both  interesting  and 


instructive  to  work  out.  the  average  •  *t  pei   unit  foi  each 

of  supply   ami   compare   it   with  tie 

obtained  for  eaofa  cluss. 

'I'Im   can  easily  be  done  after  the  maximum  demand  on 

the  Station  Of  I  SOb  class  Of  Supply  hai  been  obtained,  as  the 
number  of  units  sold  for  each  class  of  supply  i.-,  of  course, 
known.       I    have   done   this   for  a  station  having  an  output 

slightly  smaller  than  Grimsby,  where  the  total  supprj 
be  divided  up  as  follows  :—  Shop  and  office  lighting,  private 
house  lighting  and  the  lighting  of  licensed  prem 
supply,  traction  supply,  street  lighting  supply  and   - 
pumping  supply.     Some  of  these  demands  can  be  accurately 
measured,  and   by   taking    the   load  curves  of   several  days, 
such  as  Sunday,  Wednesday,  Saturday,  as  well  at  an  ordinary 
week-day,  and  making  equations  with  one  or  more  anient  i 
bhe  demand  of  each  class   of  supply   can    be   got  fairly 
accurabely. 

With  the  units  sold  known,  ib  is  then  an  easy  matter  to 
work  it  out  on  the  same  basis  that  Mr.  Vignoles  recom- 
mends, and  which  is  the  only  method  that  is  quite  sound. 

In  conclusion,  this  paper  is  certain  to  bring  forth  a  good 
discussion,  and  by  stimulating  inberesb  in  some  of  the  most 
pressing  needs  of  bhe  smaller  and  pushing  underbakings  should 
do  bhe  indusbry,  as  a  whole,  a  great  deal  of  good. — E.E.H. 

(To  be  continued.) 
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Letters  received  by  us  after  6  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  t/ie  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Review  of  "Electrical  Meters." 

Eeferring  to  bhe  lebber  from  Mr.  G.  C.  Allingham  which 
appeared  in  your  issue  of  bhe  5th  inst.  in  connection  with 
the  above  subject,  it  may  interesb  your  readers  to  know 
that  about  30  years  ago  the  writer  saw  a  small  electrical 
"  make  and  break "  vibrator  screwed  on  to  the  "  cradle  " 
which  carried  the  fibre  thread  to  which  the  fine  glass  tube, 
conveying  ink  from  an  ink  well  to  the  paper  slip  of  a 
Thomson  siphon  recorder,  was  attached.  Previously  the  ink 
had  been  spurted  on  to  the  paper  by  an  electrical  discharge 
provided  by  an  "  influence  "  machine,  the  circuit  of  which 
was  completed  through  the  ink  in  the  glass  siphon  to  the 
paper  across  the  smaH  space  which  separated  the  point  of  the 
siphon  from  the  paper.  This  arrangement  provided  a  friction- 
less  conveyance  of  the  ink  bo  bhe  paper,  and  was  generally 
sabisfacbory,  bub  gave  brouble  sometimes,  especially  in  damp 
weather.  By  means  of  the  vibrator,  or  "  electric  trembler,'' 
particles  of  ink  were  shaken  out  of  the  siphon  on  to  the 
paper  ab  a  high  rate  of  speed,  the  appearance  at  the  point 
of  the  siphon  being  a  fan-shaped  blur.  The  glass  siphon 
was  kept  always  full  by  capillary  attraction,  after  being  once 
filled  by  suction. 

This  occurred  ab  bhe  Easbern  Telegraph  Co.'s  Lands  End 
Sbabion,  Porbhcurno,  and  was  found  bo  provide  a  mosb  satis- 
factory frictionless  contact  ;  it  was  afterwards  universally 
adopted  for  all  siphon-recording  instruments,  and,  as  far  as 
the  writer  knows,  is  still  in  general  use. 

An  arrangement  of  this  kind  is  certainly  needed  for 
all  delicate  recording  instruments,  if  accuracy  is  to  be 
obtained. 

Norman  J.  Hockley. 

Manchester,  June  9th,  1914. 


Is  Aluminium  Diainagnetic  .' 

In  reply  to  your  request  on  page  915  for  information  as 
to  the  magnetic  properties  of  aluminium,  may  I  refer  you 
to  Horda's  paper  in  Science  Reports  of  the  University  of 
Sendai,  1912.  or  to  a  shorter  paper  in  the  '"Annalen  der 
Physik,"  XXXII,  page  1045  (1910).  Aluminium  appears 
to  be  paramagnetic,  with  a  specific  susceptibility  of  about 

•6  x   10"6. 

Charles  H.  Lees. 

Woodford  Green,  June  bth,  1914. 
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Comparative  Economics  of  Tramways  and  Railless  ' 
Electric  Traction. 

Mr.  Oribble  appears  to  abandon  the  claim  made  in  his 
paper  that  the  railless  car  of  28  to  3G  seating  capacity  has 
equivalent  earning  power  to  the  average  tramcar,  and  by 
that  admission  the  basis  of  his  comparison  fails,  and  the 
whole  (structure  falls.  It  is  not  my  intention  to  begin  a 
discussion  on  the  basis  of  a  56-seated  car,  which  has  not  yet 
been  ordered  or  built  to  comply  with  the  weight  limits  and 
other  regulations  in  force  in  this  country,  and  which,  there- 
fore, is  a  purely  hypothetical  entity. 

On  the  York  case,  my  answer  was  intended  to  be  com- 
plete, and  still  seems  so.  Trying  again,  it  is  that  the 
trackless  car  of  Mr.  Gribble's  paper  run  on  the  same  services 
and  fares,  could  only  have  earned  about  two-thirds  of  the 
revenue  per  car-mile  actually  earned  by  the  tramcars ; 
whilst  trackless  cars  of  equal  seating  capacity  in  all  weathers 
would  have  earned  as  much  as  the  tramcars  per  car-mile, 
but  the  total  working  expenses  and  capital  charges  would 
have  been  decidedly  higher.  The  York  tramway  depart- 
ment now  finds  it  necessary  to  procure  trailers,  showing 
what  experience  has  taught  it  as  to  the  need  of  high 
seating  capacity  per  service  unit. 

Mr.  Wakelam  stated  that  petrol  motor-'buses  on  Middlesex 
roads  added  2d.  per  'bus-mile ;  and  Mr.  Carpenter  stated 
that  the  Rotherham  railless  cars,  on  the  Rotherham  route 
(West  Riding  roads),  added  4d.  per  'bus-mile  to  the  cost 
of  road  maintenance.  Evidence  of  facts  within  their  official 
knowledge,  which  it  was  their  official  duty  to  observe  and 
record,  from  professional  men  of  high  repute  in  responsible 
positions,  and  without  personal  interest  in  exaggeration,  carries 
great  weight,  and  can  neither  be  discredited  nor  disproved. 
It  is  in  an  entirely  different  category  to  "  expert  evidence  " 
of  opinion  and  estimate.  The  facts  are  disagreeable,  but 
they  have  to  be  faced. 

It  is  not  necessary  to  discuss  Mr.  Gribble's  views  on  fares. 
The  trend  of  experience  is  against  him,  and  in  his  paper 
he  tacitly  assumed  tramway  conditions.  It  may,  however, 
assist  him  to  peruse  the  Glasgow  tramway  reports,  for 
example,  for  the  last  few  years,  as  the  subject  of  fares  and 
stage  lengths'  has  been  studied  experimentally  and  the  results 
recorded  with  much  care  and  acumen  by  Mr.  Dalrymple. 
ft  is  hardly  accurate  to  say,  as  Mr.  Gribble  does,  perhaps 
inadvertently,  that  tramway  fares  have  been  lowered  by  the 
compulsion  of  competition.  The  complaint  of  competing 
transport  undertakers  is  just  the  reverse,  viz.,  that  tram- 
way competition  compels  them  to  fix  unremunerative  fares. 

The  Critic. 

A  Motor  Problem. 

Will  any  reader  kindly  inform  me  the  best  method,  h.p., 
and  type  of  motor,  for  a  220-volt  d.c.  circuit,  required  to 
replace  a  45-I.H.P.  steam  engine  driving  the  stamp  shop 
of  an  engineering  smithy  ?  The  load  is  fluctuating,  with 
at  times  a  heavy  overload  that  slows  the  engine  down 
almost  to  a  standstill,  and  causes  the  main  belt,  to  slip,  but 
it  quickly  recovers  normal  speed  when  the  load  is  released. 
There  are  seven  stamps,  varying  from  3  to  6  cwt.,  with 
belts  over  a  8  ft.  6  in.  diameter  lifting  pulley  running  at 
150  i: . p.m.,  also  various  other  smithy  tools. 

Any  practical  information  on  this  subject  will  be  greatly 
appreciated. 

Inquirer. 

"  A  Tester"  has  not  enclosed  with  his  letter  his  name 
and  address. 


LEGAL 


V  Canadian  Innovation. —We   drew   attention  in   a 

recent  Issue  to  the   mining-   regulations  which   it  was  proposed  to 

lor  all  electrical  work  in  Montreal.    Matters  are  now  being' 

carried  a  step  farther,  and  efforts  are  being  made  on  behalf  of  the 

workern   to  ensure  that  only  those  men  possessing  a  certificate  of 

f,  countersigned  by  the  city  officials,   shall  be  eligible  for 

employu  rioal  wiremen  in  the  city.     The  principle  bos 

i   it   at  first  sight,  but  the   possible  abuses  of 

I  forbid  our  proposing  it  for  general  adoption. 

:    be  introduced   in  Montreal  and  the  example  followed  in 

Other   parts  of  Canada,  it  will  place  a  real  difficulty  in  the  way  of 

emigrant  wiremen  getting  their  first  job  in  Canada. 


Osram  Lamp  Works.  Ltd.,  r.  the  British  Union  Lamp 
Works,  Ltd. 

On  Friday,  June  12th,  the  defendants  in  this  action  moved  before 
Mr.  Justice  Sargant  in  the  Chancery  division  to  discharge  an  order 
made  in  Chambers  requiring  them  to  make  certain  experiments  in 
the  presence  of  the  plaintiffs'  expert  witnesses. 

Mr.  Frost,  who  moved,  said  that  the  plaintiffs  were  suing  for 
alleged  infringement  on  two  patents,  one  of  1901,  and  the  other 
No.  :■!,() 22  of  1906,  in  both  of  which  the  presence  of  carbon  in  the 
filament  was  an  element.  The  defendants  denied  that  in  their 
filament  there  was  any  carbon,  and  they  had  been  required  by 
order  of  the  Court  to  carry  out  their  process  of  manufacture  in  the 
presence  of  the  plaintiffs'  experts. 

His  Lordship  asked  whether  the  objection  was  to  the  order  as  a 
whole,  or  to  any  particular  part  of  it. 

Mr.  Frost  said  that,  in  the  first  place,  the  defendants'  submis- 
sion was  that  the  plaintiffs  had  not  made  out  A  prima  fa  no  case 
for  the  order  at  all  ;  and  in  the  second,  they  were  not  now  making 
the  lamps  complained  of,  and  it  was  impossible  now  for  them  to 
get  the  material  from  which  their  filaments  had  been  made.  The 
first  defence  to  the  action  was  the  invalidity  of  the  patents  sued 
upon.  The  statement  of  claim  was  in  the  usual  form,  alleging  that 
the  two  patents  had  been  infringed,  and  in  the  particulars  the 
manufacture  and  sale  of  certain  lamps  in  this  country  was 
specified.  The  defence  admitted  that  in  or  about  the  month  of 
April  certain  lamps  were  made  in  this  country  in  accordance  with 
a  Berlin  patent  No.  7,092  of  1909  granted  to  Henrich  Weber,  from 
a  compound  supplied  to  the  defendants  by  Henrich  Weber  from 
Berlin,  and  that  those  lamps  were  sold.  The  plaintiffs  then  wanted 
to  know  how  those  lamps  were  made.  The  defendants  admitted 
that  the  filaments  were  manufactured  from  tungsten,  but  denied 
that  there  was  any  carbon  in  the  compound.  The  lamps  were 
then  examined  by  Dr.  Oberlander,  who  said  he  was  satisfied  that 
an  organic  fibre  must  have  been  used  in  the  manufacture,  and 
that  the  compound  must  have  contained  carbon.  Now  the 
plaintiffs,  by  their  director,  Mr.  Peace,  had  sworn  on  three  separate 
occasions  that  the  lamps  were  manufactured  in  accordance  with 
the  German  patent,  and  by  that  method  no  organic  fibre  was  used. 
All  that  Dr.  Oberlander  had  said  in  answer  was  that  he  knew  of  no 
other  method  except  the  plaintiffs'  by  which  they  could  have  been 
made.  This  affidavit,  counsel  submitted,  was  nothing  more  than  a 
submission  to  the  Court  that  these  lamps  were  made  in  infringe- 
ment of  the  plaintiffs'  patent. 

Mr.  Justice  Sargant  said  it  was  pretty  obvious  what  the 
plaintiffs'  case  was.  They  say  you  have  used  an  organic  fibre  or 
medium. 

Mr.  Frost  :  And  I  have  positive  evidence  to  the  contrary. 

His  Lordship  :  Then  they  say  your  process  could  not  have  pro- 
duced these  lamps.  You  must  have  had  some  carbon,  because  this 
gentleman  of  great  experience  says  your  lamps  could  not  have  been 
produced  without  it.  Is  not  the  best  way  to  test  that  to  conduct 
the  experiments  as  directed  by  the  order  .' 

Mr.  Hunter  Gray  said  Dr.  Oberlander  went  further  than  that. 
He  said  there  must  have  been  organic  fibre  used. 

Mr.  Frost  :  And  we  say  positively  no. 

His  Lordship:  We  have  a  positive  statement  by  the  defendant 
that  a  thing  was  made  in  a  certain  way.  Am  I  to  take  that  as 
binding  on  the  plaintiffs,  and  say  that  I  won't  have  any  experi- 
ments made  to  test  it  1 

Mr.  Frost  would  not  suggest  that,  but  he  did  submit  that  the 
Court  would  require  something  stronger  than  the  mere  suggestion 
of  Dr.  Oberlander. 

His  Lordship  :  If  this  defence  is  correct,  is  not  the  most 
perfectly  satisfactory  method  of  disposing  of  the  action  to  carry  on 
the  manufacture  in  the  presence  of  the  plaintiffs  ? 

Mb.  Frost  said  that  the  difficulty  was  that  the  de  fendants  did 
not  now  manufacture  in  this  country.  A 11  their  apparatus  had 
been  disconnected. 

His  Lordship  said  he  understood  that  the  plaintiffs  were  per- 
fectly willing  to  put  at  defendants'  disposal  their  manufactory 
and  all  their  apparatus. 

Mr.  Frost  said  that  was  true  so  far  as  the  apparatus  was  con- 
cerned, but  they  had  to  start  by  getting  this  material.  The  defen- 
dants had  quarrelled  with  Henrich  Weber  and  were  unable  to 
obtain  a  further  supply  from  Berlin. 

His  Lordship  said  it  was  quite  clear  that  they  could  not  be 
ordered  to  carry  out  a  process  with  material  that  they  could  not  get. 

Mr.  Huntkr  Gray  :  We  will  get  the  material  for  them. 

Mr.  Frost  suggested  that  that  would  not  do.  It  would  give 
rise  to  the  question  whether  the  material  was  the  same. 

His  Lordship  asked  whether  the  stuff  was  squirted. 

Mb.  Frost  said  no.  The  squirting  process  was  dying  out 
altogether.  His  submission  was  that  there  was  an  infringement 
that  had  lonqr  ago  ceased,  and  it  was  not  right  that  the  defendants 
should  be  asked  to  make  these  experiments.  The  position  would 
be  quite  different  if  this  were  a  going  concern. 

His  Lordship  :  It  really  is  the  difficulty  of  carrying  out  the 
experiments. 

Mn.  FB08T  said  that  was  so.  The  real  position  wap,  the  defen- 
dant company  had  a  right  to  manufacture  in  this  country  nnder 
Weber's  patent  7,092  of  IH09.  They  always  used  that  process  for 
11i<:  manufacture  of  a  tungsten  filament  with  a  binding  medium 
i  ibed  in  the  patent,  but  which  the  defendants  always  got  from 
tho  patentee.  They  could  not  now  get  that  binding  medium.  It 
was  a  combination  of  sulphur  and  phosphorux,  and  contained  no 
carbon. 


vol. 7*.  no. i,»o8,  johk  11.,  i9i4.i      Till';   KU'.cTitHWL   i;i;vii;\v. 


1027 


Mn.  HUNTER  Gray  pointed  out  that  the  medium  was  well 
known  and  oould  easily  bo  obtained.  The  defendant  could 
buy  the  medium,  or,  if  not,  they  could  get  the  ingredient  in  any 

■bop. 

Mb.  Justice  Saruant  :  Then  bo  can  you,  Mr.  dray. — And 
I  will. 

Hta  LOBDSH  i  i'  did  not  see  why  tho  plaintiffs  Hhould  not  make 
the  medium,  and  then  the  defendant  could  carry  out  the  proceuB. 

Mit.  FROST  Mid  the  difficulty  would  be  then  in  showing  that  it 
wan  the  same  as  that  which  the  defendants  obtained  from  Berlin. 

Mn.  Gray  :  They  say  it  was  a  binding  medium  made  in  accord- 
ance with  tho  specification,  and  we  will  supply  them  with  a  bind- 
ing material  made  in  accordance  with  the  specification. 

His  Lordship  asked  why  the  plaintiffs  could  not  get  some  from 
Berlin. 

Mr.  Gray  said  that  of  course  they  would  do  so  if  they  could  .  if 
not,  they  would  make  it  in  accordance  with  the  specification. 
Their  case  was  that  the  defendants  must  have  used  an  organic 
binding  medium. 

His  Lordship  :  That  is  to  say  that  really  the  material  supplied 
from  Berlin  was  not  material  made  in  accordance  with  the  patent. 

Mr.  Gray  :  Or  that,  consciously  or  unconsciously,  something 
was  introduced  in  the  process  of  manufacture. 

His  Lordship  said  the  point  seemed  to  him  to  be  whether  he 
could  order  the  defendants  to  do  somethine  entirely  different  from 
their  ordinary  process  of  manufacture.  He  could  not  order  them 
to  make  experiments  with  something  they  could  not  get. 

Mr.  Gray  :  If  they  can't  we  will  supply  them. 

His  Lordship  said  he  did  not  see  how  the  defendants  could 
object,  but,  of  course,  it  would  be  left  open  to  them  to  say  that  the 
material  supplied  by  the  plaintiff  was  not  the  same  as  the  material 
supplied  by  Weber. 

Mr.  Frost  suggested  that  that  would  not  do.  To  make  this 
material  would  naturally  require  a  certain  amonnt  of  skill  and 
practice,  and  for  the  defendants  or  the  plaintiffs  to  make  it  might 
result  in  the  production  of  a  different  kind  of  material. 

His  Lordship  said  if  Weber  supplied  the  stuff  still  he  could 
not  see  how  the  defendants  could  object  to  the  order,  and  if  it 
could  not  be  got  from  him,  then  they  must  get  the  best  they  could. 
It  would  not  be  so  satisfactory  to  the  plaintiffs,  but  it  would  be  the 
best  thing  that  could  be  obtained. 

Mr.  Frost  suggested  that  the  order  should  go  until  the 
plaintiffs  had  established  the  validity  of  their  patent. 

His  Lordship  said  he  could  not  try  the  action  piecemeal. 

Mr.  Frost  submitted  that  the  defendants  used  a  particular 
material  which  they  obtained  for  a  particular  period.  They  could 
not  get  it  now,  and  the  Court  would  not  order  them  to  carry  out 
something  they  never  did  carry  out,  and  which  might  be  quite 
different  to  anything  they  had  ever  done. 

His  Lordship  thought  the  order  must  stand,  but  as  the  defen- 
dants might  not  be  able  to  get  the  original  medium,  it  must  be 
varied  by  adding  a  direction  that  it  must  not  be  construed  as 
obliging  the  defendants  to  carry  out  the  process  with  a  medium 
obtained  from  Henrich  Weber  so  far  as  they  were  unable  to  pro- 
cure such  medium,  and  in  the  event  of  their  being  unable  to  secure 
such  medium,  the  process  to  be  carried  out  with  a  medium  to  be 
prepared  by  the  plaintiffs  in  accordance  with  the  first  part  of 
Weber's  specification,  or  at  the  option  of  the  defendants  by  some 
independent  person  to  be  agreed  upon  between  the  parties.  The 
costs  of  the  motion  were  made  costs  in  the  action,  and  leave  was 
given  to  the  defendants  to  appeal. 


British  Thomson-Houston  Co.,  Ltd.,  v.  The  United 
Electric  Supply  Corporation. 
This  action  brought  to   restrain   an  alleged  infringement  came 
before  Mr.  Justice  Sargant  in  the  Chancery  Division  on  Tuesday, 
June  16th,  on  a  motion  for  judgment  in  default  of  appearance 
by  the  defendants. 

Counsel  for  the  plaintiffs,  stated  that  the  alleged  infringement 
was  in  respect  of  letters  patent  for  the  manufacture  of  electric 
light  filaments.  They  had  been  unable  to  serve  the  defendants 
with  notice  of  the  proceedings  in  the  usual  way,  and  an  order  for 
substituted  service  was  obtained.  Under  that  order  all  the 
necessary  steps  had  been  duly  carried  out,  and  all  the  necessary 
papers  properly  filed.  The  defendants  did  not  now  appear,  and 
the  plaintiffs  asked  for  an  order  in  the  terms  of  minutes  which 
had  been  drawn  in  the  usual  form  of  orders  in  patent  actions. 

His  Lordship  made  the  order  as  asked. 


Parker  v.  Hemming. 
In  the  King's  Bench  Division  on  Friday,  June  12th,  Mr.  Thomas 
Hugh  Parker,  engineer  and  a  member  of  the  Institution  of  Electrical 
Engineers,  who  resides  at  Richmond,  East  Sheen,  was  awarded  £200 
damages  against  Mr.  Henry  Joseph  Randolph  Hemming,  a  retired 
solicitor  and  promoter  of  a  company  called  "  Hemming's  Process, 
Ltd.,"  for  false  imprisonment  and  malicious  prosecution.  Mr. 
Parker  let  a  part  of  his  premises  at  Sheen  to  the  company,  agreeing 
to  give  a  part  of  his  time  to  adjusting  the  company's  machinery. 
He  was  cleaning  a  lathe  and  drilling  machine  in  his  private  room 
in  January  last,  when  Mr.  Hemming  called  him  a  thief  and  gave 
him  in  charge  for  stealing  the  lathe  and  drilling  machine.  The 
magistrates  dismissed  the  summons  and  ordered  Mr.  Hemming  to 
pay  the  costs,  stating  that  he  had  not  brought  the  prosecution  in 
good  faith. 

The  jury  found  there  was  no  ground  for  the  allegation  of  theft, 
and  that  the  defendant  was  actuated  by  malice,  and  judgment  was 
entered  for  the  plaintiff  with  costs, 
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Curia  &  Co.,  v.  The  Coiii  i;.  emu     The  point 

upon  which  plainti'iin  appealed  waa  Bailed  andex  the  stamp  Act, 
1891. 

Mr.  Uoskill,  K.C.,  and  Mr.  Austen  Cartmell  were  for  tin-  appellant 
companies  ;  and  the  Attorney  Genera]  (Sir  John  Simon,  K.C.),  and 
Mr.  Finlay  were  for  the  Commit' 

The  appeal  arose  out  of  the  proposal  to  amalgamate  in  the 
matter  of  control,  the  Central  London  Railway  Co.  with  the  other 
group  of  Tubes  controlled  by  the  Underground  Klectric  Railways 
Co.  of  London. 

His  Lordship,  in  delivering  his  reserved  judgment  upon 
arguments  heard  a  week  previously,  said  that  the  question  for  the 
Court  to  determine,  was  the  stamp  duty  payable  on  an  indenture 
dated  December  13th,  1012,  and  made  between  the  railway  com- 
pany and  the  bankers  (as  trustees).  The  Central  London  Railway 
Co.  had  issued  £3,000,000  worth  of  ordinary  stocks.  The  Under- 
ground were  desirous  of  obtaining  control,  and  were  willing,  if 
a  sufficient  number  of  the  holders  of  stock  in  the  Central  London 
Railway  would  take  guaranteed  stock  in  exchange,  to  give  4  per 
cent,  if  the  profits  of  the  railway  were  not  enough  to  pay  that 
rate  of  interest.  Applications  from  such  stockholders  were  not  to 
be  received  until  December  31st,  1912,  and  at  the  date  of  the 
indenture  it  was  not  known  if  sufficient  holders  would  exchange 
to  enable  the  transaction  to  go  through.  Nor  was  it  known  what 
excess  over  profitB  it  would  be  necessary  to  pay  on  the  guarantee 
stock.  It  was  known  that  the  company  might  become  liable  to 
pay  £120,000,  that  being  4  per  cent,  on  the  £3,000,000.  Under 
these  circumstances,  the  Commissioners  assessed  the  instrument  to  a 
10s.  stamp  duty  (which  was  not  objected  to),  and  to  a  duty  of  £3,000, 
which  was  assessed  by  reference  to  the  heading  in  Schedule  1  of 
the  Stamp  Act  of  1891.  It  was  against  the  latter  assessment  that 
the  appeal  was  taken,  and  it  was  contended,  said  his  Lordship, 
that  the  document  did  not  come  within  the  schedule,  because  at 
the  time  of  the  making  of  the  instrument  there  was  no  fixed  sum 
payable.  This,  if  correct,  would  free  them  from  £3,000  stamp 
duty  altogether,  and  alternatively  the  appellants  contended  that, 
in  any  event,  duty  should  be  assessed  not  on  the  annual  possible 
liability  of  £120,000,  but  on  the  possible  liability  of  £60,000  for 
the  half-year,  which  would  reduce  the  duty  by  £1,500. 

His  Lordship  found  that  both  these  points  taken  by  the  appel- 
lants failed,  and  he  dismissed  the  appeal ,  with  costs. 

Mr.  Roskill  asked,  in  view  of  the  importance  of  the  point,  for 
a  stay,  his  object  being  to  avoid  taxation  before  an  appeal. 

Mr.  Finlay  (for  the  Commissioners)  said  he  had  no  doubt  the 
matter  could  be  arranged. 


Electric  Lighting  of  Brixham. 

Application  was  made  to  Mr.  Justice  Neville  in  the  Chancery 
Division  on  Tuesday,  June  16th,  for  a  further  suspension  of  the 
injunction  granted  in  the  action  of  Edwards  r.  the  Brixham  Gas 
Co.  in  December  last,  restraining  the  defendants  from  so  working 
their  electric  light  plant  as  to  cause  nuisance  or  annoyance  to  the 
plaintiff  or  damage  to  his  property  adjoining  the  defendants' 
works. 

The  injunction  was  originally  suspended  for  three  months  to 
enable  the  defendants  to  so  reorganise  their  plant  as  to  abate  the 
nuisance,  and  on  an  application  to  Mr.  Justice  Astbury  in 
March  last,  that  suspension  was  continued  for  a  further  three 
months. 

Mr.  Palmer,  representing  the  defendants,  said  that  notice  of 
motion  had  been  served  upon  the  plaintiff,  asking  for  a  further 
suspension,  but  the  evidence  was  not  complete,  and  he  had  to  aek 
that  that  motion  should  not  be  heard  for  a  fortnight.  In  the 
meantime,  however,  the  suspension  granted  by  Mr.  Justice  Astbury 
would  expire. 

Mr.  Peterson,  K.C.,  for  the  plaintiff,  said  that  he  opposed  any 
further  suspension,  but  if  the  defendants  desired  time  to  com- 
plete their  evidence  he  did  not  object  to  a  fortnight's  adjourn- 
ment. 

Mr.  Palmer  said  his  reason  for  applying  now  was  that  the 
suspension  would  come  to  an  end  -before  the  motion  could  be 
heard. 

Mr.  Peterson  said  he  would  not  oppose  a  suspension  for  a 
fortnight  upon  the  same  terms  as  before. 

Mr.  Palmer  said  that  was  all  he  desired,  and  accordingly  his 
Lordship  adjourned  the  motion  for  a  further  suspension  for  a 
fortnight,  the  original  suspension  of  the  injunction  to  be  con- 
tinued for  that  period  upon  the  same  terms  as  heretofore. 


Vexner's  Signs,  Ltd.,  v.  Stellar  Signs,  Ltd. 

This  case  was  again  mentioned  to  Mr.  Justice  Astbury  in  the 
Chancery  Division  on  Friday,  on  a  motion  by  the  plaintiffs  for  an 
injunction  to  restrain  alleged  infringement. 

Mr.  F.  Russell,  K.C.,  for  the  plaintiffs,  said  the  evidence  was 
now  completed,  and  there  was  a  serious  conflict  as  to  the  facts,  and 
as  to  the  alleged  infringement  of  patent.  He,  therefore,  proposed 
to  take  no  order  on  the  motion  except  that,  as  Mr.  Kerby,  for  the 
defendants,  desired,  the  costs  of  the  motion  would  be  reserved  to 
be  dealt  with  at  the  trial. 

The  motion,  therefore,  stood  over  until  the  trial  of  the  action, 
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WdKkMI.N  S    COMPENSATION. 

Whilst  in  the  employ  of  Mr.  J.  H.  Rankin,  electrician,  of  Wey- 
mouth, an  employe  named  Holmes  lost  the  sight  of  one  eye 
through  the  bursting  of  an  electric  light  globe.  The  sum  of  £100 
had  been  paid  into  Court  under  the  Workmen's  Compensation  Act. 

Mr.  WlLTON  Reed,  on  behalf  of  the  grandmother  of  the  boy, 
applied  at  the  Weymouth  County  Court  that  the  sum  of  £10  should 
be  paid  forthwith  for  the  purchase  of  clothing,  the  lad  having 
obtained  a  position  as  electrician's  improver  at  Dorchester.  The 
lad  had  lately  been  getting  6s.  a  week. 

The  Jddoe  considered  £100  a  small  amount. 

HOLMES  stated  that  he  was  now  earning  1  i) 3.  a  week. 

The  Judge  made  an  order  for  £10.  and  said  that  the  balance 
would  remain  in  Court  until  the  lad  attained  21  years  of  age,  when 
a  fresh  application  could  be  made.  It  was  very  unfortunate  that 
only  £100  had  been  obtained. —  Bournemouth   Echo. 


At  Accrington  County  Court,  on  June  11th,  Judge  Sturges 
approved  a  settlement  of  jc  1 25  in  commutation  of  the  claim  of 
James  John  Linsley.  electrical  wireman,  Accrington,  who  whilst 
in  the  employ  of  Mr.  Arthur  M.  Cramp,  electrical  engineer,  of 
naslingden,  met  with  an  injury,  from  which  complete  loss  of  one 
eye  resulted. 

Evans  >:  Phemibb  Eleotbio  and  Hardware  Co. 
Last  week  Mr.  Justice  Astbury,  on  the  motion  of  the  plaintiff  in 
a  debenture-holder's  action,  appointed  a  Receiver  and  manager  of 
the  defendant  company's  business. 

Counsel  for  the  company  consented  to  the  appointment,  and  also 
to  the  usual  judgment  in  the  action,  and  his  Lordship  made  an 
order  accordingly. 


BUSINESS   NOTES. 


l*rivate    Arrangement.  —  Pbemieb    Electric    and 

nAEDWABE  Co.,  Ltd.,  9-10,  Chcapside,  Golder's  Green,  London. — 
In  response  to  a  circular  letter  issued  by  Mr.  James  Mortimer, 
accountant  and  auditor,  of  3,  Pancras  Lane,  Cheapside,  E.C..  a 
largely  attended  meeting  of  the  creditors  of  the  above  was  held  on 
June  10th.  A  statement  of  affairs  was  presented  which  showed 
unsecured  liabilities  of  £967.  The  assets  were  eetimated  to 
realise  £923,  from  which  had  to  be  deducted  £175  for  preferential 
claims,  and  £251  due  on  debentures.  The  net  assets  thus 
amounted  to  £496,  and  as  regarded  the  creditors  a  deficiency  was 
shown  of  1 4  74.  Mr.  Mortimer  stated  that  the  present  meeting 
had  been  called  as  creditors  were  pressing,  and  the  debenture- 
holder  was  taking  steps  to  appoint  a  Receiver.  He  suggested  that 
the  business  might  be  continued  under  the  supervision  of  a 
Receiver  appointed  by  the  creditors,  with  a  view  to  the  debentures 
beiDg  paid  off  within  three  or  six  months.  That  would  be  better 
from  the  point  of  view  of  the  creditors  than  a  sale  of  the  assets'. 
The  unsecured  creditors  could  be  secured  by  the  issue  of  a  second 
debenture.  He  also  suggested  that  the  creditors  should  accept  a 
composition  of  7s.  6d.  in  the  £,  but  as  it  was  necessary  for  the 
company  to  first  provide  for  the  debenture  the  composition  could 
not  be  paid  at  once.  The  7s.  6d.  in  the  £  could  be  paid  by  three 
instalments  at  9,  15  and  21  months.  There  was  a  debenture  in 
existence  for  £250,  which  was  issued  for  cash  in  April  of  the 
present  year.  The  money  received  from  the  debenture  was  paid 
away  to  creditors.  Mr.  Mortimer  said  that  the  creditors  should 
rsmember  that  at  a  forced  sale,  after  paying  all  charges,  they 
could  not  hope  to  receive  much  by  way  of  a  dividend.  The  com- 
pany occupied  a  good  position  in  Golder's  Green,  and  could  trade 
successfully  in  the  future.  In  the  past  it  had  been  hampered  by 
lack  of  capital,  and  considerable  legal  expenses  had  been  incurred. 
During  the  14  months  to  February  2sth  last,  there  was  a  net 
profit,  after  paying  all  expenses  and  the  directors' fees,  of  £188. 
The  company  was  formed  in  March.  1913,  with  a  nominal  capital 
of  £2,0C0  in  £1  shares.  The  company  took  over  a  business  which 
had  previously  been  carried  on  by  Mr.  George  Cohen  at  the  above 
address.  The  assets  taken  over  were  valued  at  £1,500,  and  they 
were  paid  for  by  the  allotment  to  the  vendor  of  fully  paid-up 
shares.  Mr.  Geo.  Cohen  was  appointed  managing  director  of  the 
company  for  life,  at  a  salary  of  £200  per  annum,  and  as  general 
manager  he  was  to  receive  a  further  C300  in  discharge  of  all 
claims  for  travelling  and  incidental  expenses.  The  debf-nture  was 
issued  on  April  29th.  Mr.  Tubbs,  solicitor,  expressed  the  opinion 
that  the  debenture  was  not  valid,  as  its  issue  was  only  authorised 
by  one  director,  whereas  the  articles  of  association  provided  that 
two  directors  should  form  a  quorum.  After  some  discussion  a 
resolution  was  passed  instructing  Mr.  E.  II,  Hawkins,  of  Messrs. 
Poppleton,  Appleby  &  Hawkins,  chartered  accountant,  1,  Charter- 
house Square,  E.C.,  to  prepare  a  report  in  order  that  counsel's 
opinion  might  be  taken  as  to  the  validity  of  the  debenture.  A 
committee  of  five  of  the  principal  creditors  was  also  appointed  to 
consider  what  steps  should  be  taken  when  counsel's  opinion  had 
been  received. 

Australia. — His  Majesty's  Trade  Commissioner  at  Mel- 
bourne announces  that  on  and  after  llth  inst.  his  address  will  be 
Commerce  House,  Flinders  Street.  An  inquiry  and  reading  room 
will  be  available  in  connection  with  the  new  offices,  where 
infjrmition  in  regard  to  British  trade  may  be  obtained,  and 
British  trade  journals  aud  catalogues  consulted. 


London  &  North-Western  Switcbj>ear  Contract.— 

We  learn  that  the  Buitisii  WestingbouSE  ELECTBIC  and 
Manufacturing  Co.,  Ltd.,  have  secured  the  contract  for  the 
extra-high-tension  switch-gear,  and  also  the  low-tension 
switcbgear  and  connections  for  1 1  sub-stations,  in  connec- 
tion with  the  London  &  North-Western  Railway  Co.'s  North 
London  electrification.  The  switchboard  panels  on  order 
at  the  present  time  total  2."j8,  comprising  129  high-tension 
panels  and  cubicles,  107  direct- current  sub-9tation  panels 
and  22  low-tension  A.c.  and  D.C.  boards  in  the  main  station.  The 
sub-stations  in  question  are  situated  at  Camden,  Queen's  Park, 
Stonebridge  Park,  Kenton,  Pinney,  Bushey,  Dalston,  Broad  Street, 
Willcsden,  West  End  Lane  and  Acton.  There  are  three  rotary 
converters  in  each  sub-station,  excepting  at  Broad  Street  and 
Acton,  in  which  there  are  two;  of  these  rotaries  six' situated  in 
Camden  and  Bushey  sub-Btations  are  of  1,000-kw.  capacity,  and 
the  rest  of  the  rotaries  have  each  a  capacity  of  750-KW.  The 
number  of  high-tension  feeders  coming  into  the  sub-stations  total 
30,  and  there  are  also  18  h.t.  outgoing  feeders.  The  oil  break 
circoit  breakers  are  of  British  WestiDghouse  design  and  manu- 
facture, and  are  to  be  of  the  remote  mechanically-operated  type, 
excepting  in  the  case  of  Stonebridge  Park  sub-station,  where  the 
switches  will  be  of  the  solenoid  electrically-operated  type.  The 
switches  are  of  the  latest  design,  and  are  arranged  in  such  a 
manner  that  phase  separation  can  be  carried  out  throughout  the 
whole  of  the  switchboard  structure,  each  separate  phase  of 
the  switch  being  contained  in  a  separate  tank,  and  in  a  moulded 
stone  cubicle  entirely  separated  from  the  other  phases. 
The  bus-bars  are  sectionalised  in  each  sub-station,  and  each 
machine  can  be  connected  through  isolating  switches  to  either  of 
two  main  bus-tar  sections.  Isolating  switches  are  being  provided 
on  each  side  of  the  main  oil  switches.  All  incoming  feeders  will 
b9  fitted  with  reverse  current  relays  for  tripping  the  oil  circuit- 
breakers,  and  all  outgoing  feeders  and  transformer  circuits  will 
have  overload  relays  with  time  limit  attachments.  The  rotary 
converter  e.h.t.  circuits  will  also  be  fitted  with  overload  time 
limit  relays.  Each  section  of  bus-bar  will  be  fitted  with  Horn 
type  static  dischargers  combined  with  the  usual  resistances  and 
isolating  switches.  The  panels  on  which  are  mounted  the  instru- 
ments and  handles  for  operating  the  oil  circuit  breaker  are 
situated  on  the  floor  level,  and  behind  them  are  the  cubicles  con- 
taining the  oil  switches.  These  are  linked  to  the  operating  handles 
which  are  mounted  on  the  switchboard  by  means  of  leve>s  and 
rods.  In  the  case  of  the  Stonebridge  Park  sub-station,  the  operating 
panels  will  also  be  on  the  floor  level,  and  the  switches  will  be  elec- 
trically operated.  The  cell  work  is  to  consist  of  moulded  stone. 
The  slate  panels  of  which  the  H.T.  control  board  and  also  the  l.t. 
switchboards  are  made  will  not  be  enamelled,  but  will  be  finished 
with  a  black  marine  finish.  The  low-tension  panel*?,  exclusive  of 
battery  and  booster  panels,  which  form  the  subject  of  another 
contract,  deal  with  100  out-going  feeders  and  31  rotary  converters 
on  the  d  C.  side.  The  rotary  converter  circuits  are  fitted  with 
reverse  current  single-pole  circuit-breakers,  fitted  with  a  tripping 
arrangement  for  operation  by  Bpeed  limiting  devices  on  the^ 
rotaries.  The  track  feeder  panels  which  control  both  poles  of  one 
feeder  are  fitted  with  single-pole  overload  circuit-breakers  for 
2,000-ampere  and  two  single-pole  knife  switches  for  the  same 
current.  Sector  pattern  moving-coil  ammeters  are  used,  and  have 
illuminated  dials.  The  circuit-breakers  are  of  the  well-known 
Westinghouse  type  "C  "  traction  pattern,  which  are  in  use  on  so 
many  other  traction  systems  throughout  the  country  and  abroad. 
In  addition  to  the  above  panels,  there  are  lighting  and  auxiliary 
panels  in  all  the  sub-stations,  and  in  the  power  station  a  low-tension 
alternating  current  and  low-tension  direct-current  board  are  also 
to  be  supplied  under  this  contract  for  dealing  with  the  circuits 
feeding  the  auxiliary  machinery,  lighting,  Ko.  The  value  of  the 
contract  is  estimated  at  between  £50,010  and  £00,000. 

Annual  Outings. — The  works  of  the  Walsall 

TBICAL  Co.,  Ltd.,  will  be  entirely  closed  to-morrow  (Saturday), 
when  the  annual  outing  takes  place  at  Blackpool.  Employes  are 
receiving  from  the  company  a  free  ticket  and  a  bonus  valuing 
£1  Is.  downwards,  according  to  length  of  service. 

The  fire  brigade  attached  to  the  head  office  of  the  GENBBAI 
Electric  Co.,  Ltd,  spent  a  very  enjoyable  time  at  Southend-on- 
Sea  on  June  5th,  on  the  occasion  of  their  annnal  outing.  The 
party  included  the  captain  of  the  brigade,  Mr.  W.  H.  Snowden,  and 
Instructor  Riley.     Dinner  was  served  at  the  Grand  Pier  Hotel. 

The  annual  excursion  of  the  employes  of  Messes.  E. 
Ltd.,  of  Iluddersfield,  took  place  on  Saturday,  June  13th,  theparty 
going  in  charii  bancs  to  Morecambe  rii'i  Skipton,  Settle  and  Lan- 
caster, returning  via  Prestor,  Bolton  and  Manchester.  A  very 
enj  >yable  day  was  spent  in  exceptionally  fine  weather  The 
arrangements  weie  carried  through  by  Mr.  Frank  Roth  well,  who 
acted  as  secretary. 

Turbine  Manufacture  in  Norway.— At  the  Mvrens 

Mechanic  il  Workshop  in  Christiania,  the  finishing  touches  are 
being  applied  to  a  new  turbine  for  the  company  which  is  harness- 
ing the  Vamma  water-course.  It  is  a  Francis  turbine,  and  will  be 
used  with  a  head  of  26  metres;  it  will  run  at  214  b  l 
generate  12,000  e.h.p.  The  water  will  be  conducted  through  a 
pipe  of  4-i  metres  diameter,  and  the  supply  of  water  is  estimated 
at  45  cubic  metres  per  second.  The  over  all  diameter  of  the 
turbine  is  6J  metres.  This  is  the  largest,  although  not  the  most 
powerful,  turbine  that  has  ever  been  delivered  from  a  Norwegian 
workshop.  The  same  firm  has  now  45  turbines  of  various  sizes 
under  construction,  and  it  has  also  exhibited  at  the  Christiania 
Exhibition  a  turbine  of  16,400  h.p.,  which  is  going  to  be  delivered 
to  Rjukan  II,  to  work  under  a  head  of  250  metres. 
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Catalogues  and  Lists. — Thb  Brompton  am>  Kenhiho- 

•i'iin  Acobsbobies  Co.,  Ltd.,   85i-860,  Karl's  Oonrt  Road,  8. W. 
Collection  oi    Illustrated  prloe  lints  in  expanding  oover  describing 

their  model  "0  '  electrio  cooking  stove,  with  temi)crature  curveH 
and  diagrams  of  connections  ;  hImo  the  combination  electric  cooking 
range,  model  "  E,"  hot  cupboards  and  carving  tables,  and  electric 
grills  and  toasters. 

Mkssks.  SIMPLEX  OoKDUITB,  Ltd.,  116,  Charing  Cross  Road, 
London,  VV.O. — An  interesting  pamphlet  of  40  pages,  written  by 
Mr.  T.  Birkett,  late  of  the  firm  of  .lesson  It  Birkett  (now  incor- 
porated with  Simplex  Conduits).  It  is  entitled  "  Notes  on  Period 
Designs  in  Klectrie  Light  Fittings,"  and  is  a  reprint  of  a  series  of 
articles  from  a  contemporary,  followed  by  illustrations  and  prioes 
of  some  "  period  "  designs  of  Simplex  fittings. 

Thk  British  Thomson-Houston  Co.,  Ltd.,  ltogby.— Price  list 
No.  7,060  desoribes  and  gives  prices  of  the  ''Calorite"  electric 
Btove  for  rapid  boiling  of  water. 

Mh.  O.  Bishop,  Mary  Ann  Street,  Birmingham.— Leaflet  giving 
prices  of  electric  fans. 

Thk  Sun  Electkicai,  Co.,  Ltd.,  118-120,  Charing  Cross  Road, 
London,  W.C. — Illustrated  priced  leaflet  giving  partioulars  of  c.i. 
junction  boxes  (approved  by  L.C.C.)  and  improved  spacing  saddles 
for  damp  situations  and  clips  for  conduit. 

The  Sterling  Telephone  and  Electric  Co.,  Ltd.,  210-12, 
Tottmham  Court  Riad.  London,  W.— 8-page  pamphlet  (No.  228) 
containing  a  full  description,  with  a  number  of  illustrations,  of 
their  new  type  of  moving  vane  variable  air  condenser  (Dr.  Seibt's 
process)  for  electric  oscillationp. 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thamea 
Street,  London,  E.C —Illustrated  and  priced  folder  (No.  10,300) 
relating  to  their  glass  reflectors  for  direct  lighting — Veluria, 
Holophane,  Opalux  and  Sudan — a  circular  for  contractors  to 
distribute. 

The  Waverley  Co.,  Indianapolis,  U.S.A.. — Attractively  illus- 
trated 8-sheet  publication  showing  and  describing  their  Silent 
Waverley  electric  broughams. 

Phiknix-Licht-Gesellschaft  m.b.H.,  Babekbergeratrasse,  40, 
Berlin-Wilmersdorf. — Leaflet  describing  the  "  magnetic  mirror,"  a 
new  shop-window  advertising  device. 

The  Franco-British  Electrical  Co.,  Ltd.,  50,  Oxford  Street, 
London,  W.  —  Twenty-four-page  catalogue  giving  prices  and 
showing  specimens  of  a  variety  of  electric  box  signs,  window 
reflector  signs,  electric  letter  signs,  hanging  signs,  sign  flashers, 
illumination  strip,  time  switches,  sign  lamps  and  holders. 

Trade  Announcements, — Messrs.  Morris  &  Lister, 

Ltd.,  of  3  and  4,  Palace  Chambers,  Bridge  S;reet,  Westminster, 
S.W.,  and  Carlton  Works,  Lockhurst  Lane,  Coventry,  who  have 
hitherto  been  representing  Messrs.  Nalder  Bros.  <fc  Thompson,  Ltd., 
to  a  limited  extent  for  the  sale  of  their  manufactures,  have  now 
been  appointed  the  firm's  representatives  in  the  London  and 
country  districts  heretofore  worked  by  M-.  S3rs.  Frampton  &  Paine, 
whose  agreement  for  the  agency  has  expired. 

New  business  premises  at  G-illygate,  Pontefract,  have  been  opened 
by  Messrs.  Parker  &  Jubb,  electrical  engineers. 

Mr.  Norman  Tegetmeier  has  lately  been  appointed  sole  London 
agent  for  Messrs.  Pitter's  Ventilating  and  Engineering  Co.,  Ltd.,  and 
on  the  24  th  inst.  he  will  be  opening  showrooms  at  70,  Great  Portland 
Street,  W.,  where  he  will  trade  a3  the  Norman  E'.ectrical  Agencies 
and  display  electric  light  fittings  made  by  Messrs.  Peyton  &  Peyton, 
Ltd.,  whose  sole  agency  he  holds.  He  will  also  carry  a  stock  of 
Messrs.  Pitter's  multiblade  fans  for  all  voltages. 

The  name  of  The  Private  Telephone  Co.,  Ltd.,  has  been  altered 
t>  The  Private  Telephone  and  Electric  Co.,  Ltd.,  and 
the  address  changed  from  9-11,  Cursitor  Street,  to  larger  premises 
at  28,  Great  Queen  Street,  Kingsway,  W.C,  where,  in  addition  to 
offices  and  stores^  there  is  a  showroom  for  exhibition  and  demon- 
stration purposes. 

Liquidations.  —  Rankine    Patent    Feed  -  Water 

Filter  Co.,  Ltd.  —  This  company  is  winding  up  voluntarily, 
with  Mr.  T.  B.  Maceabs,  30,  North  John  Street,  Liverpool,  as 
liquidator.  A  meeting  of  creditors  is  called  for  June  22nd. 
Creditors,  &c,  should  send  the  usual  particulars  by  June  27th. 

The  Anglo-Norwegian  Aluminium  Co.,  Ltd.— A  meeting 
will  be  held  at  28,  Victoria  Street,  S.W.,  on  July  17th  to  hear  an 
account  of  the  winding-up  from  the  liquidator,  Mr.  F.  C.  Potter. 

The  Durham  Collieries  Electric  Power  Co.,  Ltd. — A 
meeting  will  be  held  at  the  offices  of  Messrs.  G.  A.  Touche  &  Co., 
Basildon  House,  Moorgate  Street,  EC,  on  July  17th,  to  hear  an 
account  of  the  winding-up  from  the  liquidator,  Mr.  A.  W.  Tait. 

Hydro-Electrical  Gear  Co.,  Ltd.  —  A  meeting  is  called 
for  July  14th,  at  11,  Pancras  Lane,  E.C,  to  hear  an  account  of  the 
winding  up  from  the  liquidator,  Mr.  J.  A.  HendersoD. 

Bankruptcy  Proceedings.— T.  M.  Woodcock,  elec- 
trical engineer,  Sheffield. — Last  day  for  receiving  proofs  for 
dividend,  July  3rd.  Trustee,  Mr.  J.  C  Clegg,  14,  Figtree  Lane, 
Sheffield. 

Annual  Conference.— The  branch  and  departmental 
managers  of  Simplex  Conduits,  Ltd.,  have  just  held  their 
annual  Conference  at  Southport,  under  the  presidency  of  Mr.  L.  M. 
Waterhouse,  the  managing  director  of  the  company.  We  under- 
stand that  these  conferences  are  of  great  value,  enabling  the 
company  to  deduce  conclusions  from  individual  experiences,  and  so 
form  a  straightforward  polioy  ensuring  good  relationship  between 
itself  and  its  customers. 


Hook  Notices.—"  Canada :    I  lie  Western  Cities,  their 

Borrowings    anil    t.hrii     A     et»,        \'.y     Il«nry     Howard.      LoadOB 

»/■«'    Guardian    Offioe.      2b,    hi  tkor     who    li 

financial  olncrvtr   of   wide  ezperlMUM,  bai  >'la  on  two 

occasions,  in  1910  and  1918,  traversing  the  Dominion  from  tin: 
Atlantic    to  the   Pacific,  oolleoting    information  lesptottnc  the 

financial  position  of  many  pin.  i:",  comparing  their  capital  outlayM 
and  indebtedness  with  tho  BMnltl  produced  thereby.  In  the 
present  book  there  is  a  series  of  obaptetf  or  letter*  dealing 
separately  with  oach  of  the  following  Western  cities  -  Winnipeg, 
Prince  Albert,  Edmonton,  Calgary  Victoria,  Vancouver.  Medicine 
Hat,  Moose  Jaw,  Regina,  Saskatoon,  Brandon,  Port  Arthur  and 
Fort  William.  The  concluding  chapter  consists  of  an  interesting 
and  brief  summary  of  general  impressions.  The  author  expreKses 
the  opinion  that  the  ability  of  the  Western  cities,  which  have 
sprung  up  out  of  the  prairie,  to  meet  their  financial  obligations,  and 
their  prosperity  generally,  will  depend  upon  the  extent  to  which 
agricultural  land  and  operations  are  developed.  His  general  con- 
clusion is  that  the  British  capital  invested  in  the  securities  of  the 
Western  municipalities  has  a  good  and  sure  basis  in  the  valuable 
assets  owned  by  these  cities,  that  interest  on  debentures  will  be 
promptly  forthcoming,  and  that  at  its  due  date,  the  capital  will  be 
repaid.  The  book  is  an  informing  one  for  anybody  interested  in 
Canadian  affairs  and  their  future. 

Holidays. — Holiday-makers  whose  thoughts  are  toward 
the  Continent,  will  be  charmed  with  a  little  brochure  of  some 
70  pages,  entitled  "To  the  Continent.  '  The  pictures  are  executed 
in  colour,  and  they  convey  an  impression  that  the  journey  may  be 
made  one  of  comfort  and  attractiveness  by  G.E.R.,  Harwich  route. 
A  postcard  to  the  Continental  Manager,  G.E.R.,  Liverpool  Street 
Station,  E.C,  will  bring  a  copy  along. 

For  Sale. — Huddersfield  Corporation  has  for  disposal 
a  Ferranti  single-phase  switchboard.  Particulars  are  given  in  our 
advertisement  pages. 


LIGHTING  and  POWER  NOTES. 


Bangor. — Year's  Working. — The  income  of  the  elec- 
tricity department  for  the  past  year  amounted  to  £3.562,  and  the 
gross  profit  was  £1,886.  The  deficit  on  the  year  was  £401.  a 
decrease  of  £163,  compared  with  1912-13. 

Belfast. — New  Plant. — In  his  interim  report  on  the 
condition  of  the  plant  at  the  electricity  works  and  the  further 
development  of  the  electricity  undertaking,  Mr.  J.  F.  C.  Snell 
advised  the  immediate  purchase  of  arotary  transformer,  the  necessity 
for  which  was  urgent,  as,  in  the  event  of  a  breakdown,  the  tram- 
way system  might  be  temporarily  held  up.  The  Committee 
approved,  and  authorised  the  electrical  engineer  to  advertise  for 
one,  the  price  being  about  £4,500. 

Bradford. — The  Electricity  Committee  has  decided  to 

supply  energy  to  the  Baths  Committee  for  cooking  and  heating  at 
the  new  Central  Baths  Annexe  at  §d.  per  unit. 

Burnham. — New  Mains. — The  Slough   and  Datchet 

E  S.  Co.  has  informed  the  P.C  that  it  intends  laying  oables  from 
Fulmer  to  Farnham  Common. 

Canada. — According  to  the  Standard,  the  new  water- 
power  development  on  the  St.  Lawrence,  at  Cedars  Rapids,  about 
30  miles  above  Montreal,  will  be  in  operation  by  November  1st, 
when  the  first  installation  of  100,000  h.p.  will  be  complete.  The 
first  unit  of  10,000  h.p.  is  now  being  installed  ;  the  dredging  of  the 
canal,  2  miles  long,  500  ft.  wide,  and  30  ft.  deep,  through  which 
water  will  be  led,  and  the  various  other  works,  are  making 
good  progress,  and  the  company  is  well  within  the  schedule  laid 
down  when  the  work  was  started  some  two  years  ago.  The  cost 
of  the  development  will  be  810,000,000.  The  company  is  largely 
backed  by  the  Montreal  Light,  Heat  and  Power  Co.  and  the 
Shawinigan  Water  and  Power  Co.  It  has  contracts  for  the 
delivery  of  some  80,000  h.p.  immediately  on  the  completion  of  the 
plant. 

Carlisle.  —  Extensions.  —  The  T.C.  has  received  the 
consent  of  the  L.G.B.  to  borrow  £7,427  for  extensions 
of  the  electricity  mains  and  plant,  and  that  of  the  B.  of  T. 
to  supply  energy  to  Scotby  House  and  the  Croft.  The  Elec- 
tricity Committee  has  decided  to  supply  current  to  the  Stanwix 
Garden  suburb. 

Cheshunt.— Proposed  E.L. — The  North  Metropolitan 
E.P.S.  Co.  and  the  Waltham  Abbey  and  Cheshunt  Gas  Co.  have 
informed  the  U.D.C  that  they  are  considering  the  question  of 
supplying  electricity  in  Cheshunt.  The  Council  has  deferred  con- 
sideration of  the  matter  pending  the  receipt  of  further  par- 
ticulars. 

Chesterfield.— Proposed  Bulk  Supply.— The  Elec- 
trical Energy  Committee  has  been  authorised  to  depute  a  sub- 
Committee  to  negotiate  with  the  Staveley  Coal  and  Iron  Co.  for  a 
supply  of  electricity  in  bulk, 
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Continental   >otes. — Hungary. — The  Municipality  of 

Fiume  has  decided  to  erect  a  factory  for  the  electrical  production 
of  oxygen.  It  is  also  contemplating  the  erection  of  a  hydro- 
electric station  on  the  River  R*cina,  some  10,000  h.p.  being 
estimated  to  be  available.  A  private  c  IT  :r  has  also  been  made  to 
provide  the  city  with  an  installation  free  of  cost,  on  a  50  years' 
agreement,  the  plant  lapsing  to  the  city  at  the  end  of  the  term. 

Gkbmany.— The  T.C.  of  Barmstedt  (Schleswig-Holstein)  has 
voted  £5,000  for  the  erection  of  a  power  station.  The  erection  of 
power  stations  has  also  been  decided  upon  by  the  authorities  at 
Henneredorf  (Silesia),  Oberrotterbach  (Pfalz),  Bad  Oldesloe,  and 
Rodding  (Kreis  Hadersleben). 

Russia. — In  a  recent  issue,  the  Financier  mentions  the  following 
authorised  or  projected  electricity  undertakings  in  Russia  : — The 
generating  station  at  Warsaw  is  to  be  enlarged,  including  the 
installation  of  new  turbo-generators,  and  the  mains  are  to  be  con- 
siderably extended.  The  Minister  of  the  Interior  has  authorised 
extensions,  estimated  to  cost  £168,125,  at  the  generating 
station  on  the  Vistula.  The  Town  Councils  of  Kineshma  and 
Sviyazhek  are  considering  E.L.  schemes.  The  Ekaterinodar 
Town  Conncil  has  decided  to  acquire  a  Diesel  engine  plant 
and  steam  turbines,  of  a  capacity  of  1,500  H.P.,  at  an  estimated 
cast  of  £34,000.  At  Rostoff,  on  the  Don,  the  Council  contemplates 
expending  £42,211  on  its  electricity  undertaking,  and  is  also  con- 
sidering the  removal  of  the  station  from  the  centre  of  the  town  to 
the  suburbs.  A  concession  for  F.L.  at  Bielaya  Tzerkoff  has  been 
granted  to  Count  Branitzky,  with  a  condition  that  the  staticn 
shall  be  completed  by  the  autumn.  It  is  stated  that  at  Vladi- 
kavkaz, in  the  Caucasus,  land  on  the  River  Uion  has  been  granted 
to  Messrs.  Palashkovsky  vV  Urbanovitch,  engineers,  for  the  con- 
struction of  a  hydro-electric  station.  All  the  energy  produced  is 
to  be  used  at  a  factory  to  be  built  at  Chiaturi  for  the  production 
of  ferromanganese,  which  has  hitherto  been  handicapped  by. the 
want  of  fuel. 

The  municipal  authorities  of  Nijni  Novgorod  are  considering  the 
establishment  of  a  central  station  ;  the  Archangel  Municipality 
proposes  both  an  electricity  works  and  an  electric  tramway  ;  and 
the  Rovno  Council  has  secured  sanction  to  a  loan  of  about 
£  10",  100  for  the  establishment  of  a  central  E.L.  station. 

Norway. — The  electrical  industry  in  Hardanger  has,  in  the  la9t 
few  years,  developed  very  rapidly,  and  it  will  in  a  few  years'  time 
have  brought  about  300,000  E.H.r.  into  operation.  There  is  now 
to  be  erected  a  new  large  power  station  at  Kinservik,  where  about 
60,000  h.p.  will  be  harnessed,  and  a  railway  is  under  construction 
for  the  transport  of  the  building  materials  from  the  coast  to  the 
station.  At  Aalvik  100  men  are  employed  in  connection  with  the 
harnessing  of  the  Bjoloo  River,  which  will  be  capable  of  producing 
80,000  h.p.  in  all.  At  the  Tysse  River  at  Odda,  where  some  old 
water  conduits  are  now  being  replaced  by  new  ones,  the  amount 
of  power  utilised  will  soon  be  brought  up  to  125,C00  HP.  The  Osa 
Fossekompani,  a  new  company,  has  submitted  an  application  for  a 
concession,  which  means  the  harnessing  of  about  50,000  hj. 

At  the  last  meeting  of  the  Government  it  was  proposed  to 
submit  a  Bill  to  the  Storthing,  by  which  the  A/S  Bremanger 
Kraftselskap  will  be  granted  a  concession  for  which  it  has  applied. 
The  case  in  question  comprises  the  acquisition  of  the  water  rights 
and  the  harnessing  of  the  Svalgen  River  in  Bremanger,  which  is 
able  to  produce  28,000  e.h.p.  The  water  course  includes  three 
small  lak"s,  which  will  be  dammed  and  regulated,  and  the  elec- 
trical power,  according  to  the  plans,  will  be  generated  in  two 
separate  power  stations.  The  concession  will  be  granted  for  a 
period  of  65  years,  and  it  is  stipulated  that  the  directors  shall  be 
Norwegian  citizens,  and  that  a  certain  portion  of  the  capital  shall 
be  owned  by  Norwegians.  The  royalty  to  be  paid  to  the  State  is 
fixed  at  6 id.  per  h.p.  per  year  for  the  first  10  years.  9Jd.  for  the 
following  five  years,  and  Is.  Id.  per  year  for  the  remainder  of  the 
concession. 

Dundee. — Year's  Working. — The  result  of  the  past 

year's  working  of  the  Corporation's  electricity  department  shows 
a  reduction  in  the  net  profit  from  the  preceding  year, 
which  is  accounted  for  by  circumstances  outside  the  con- 
trol of  the  management.  The  cost  of  coal  increased  by 
£2,700,  and  the  assessment,  which  increased  by  £000,  now 
amounts  to  20  per  cent,  of  the  total  working  expenses.  Interest 
charges  also  increased  by  £1,300.  The  units  sold  numbered 
12,062.228,  an  increase  of  two  million  units.  The  revenua  was 
£58,783,  an  increase  of  £5,400.  The  net  profit  was  £5,150,  from 
which  £1,643  has  been  taken  to  meet  the  loss  on  the  Broughty 
Ferry  undertaking,  which  was  taken  over  during  the  year.  The 
balance,  £3,507,  has  been  transferred  to  reserve.  The  charges  for 
energy  for  heating  and  cooking  are  to  be  reduced. 

East    Grinstead  —  Prow    Obdbe.— The    U.D.C.  has 

appointed  a  Committee  to  consider  the  advisability  of  applying  for 
a  prov.  order  for  electric  lighting,  the  proposal  being  to  establish 
works  in  conjunction  with  the  new  refuse  destructor.  It  was  also 
decided  to  aek  Mr.  J.  B.  Morgan,  electrical  engineer  to  the  Horsham 
U.D.C,  to  confer  with  the  Council's  surveyor  and  report  on  the 
scheme. 

Elland.— Street  Lighting.— The  U.D.C.  has  decided 

to  light  Long  Wall  with  electricity. 

Fricrn    Karnet.— Proposed  E.L. — The  Council    has 

appointed  a  Committee  to  interview  representatives  of  the  Hornsey 
B.C.  on  the  Bubject  of  a  supply  of  electricity  fcr  the  district, 


GlaSffOW.— Year's  WORKING. — The  income  of  the  Cor- 
poration electricity  department  for  the  past  year  was  £376,98:*,  an 
increase  of  £32,735  over  the  previous  year,  while  the  number  of 
units  sold  was  76,950,764,  an  increase  of  13,767,701,  which  was 
entirely  on  sales  to  private  consumers.  The  average  price  of  energy 
to  consumers  was  l'156d.  per  unit. 

Grimsby. — Rate  Relief. — The  T.C.  has  been  recom- 
mended to  pay  £500,  less  income-tax,  out  of  the  surplus  of  the 
electricity  undertaking  to  the  relief  of  the  rates,  and  to  transfer 
the  balance  to  the  reserve  fund. 

Hereford. — The  R.D.C.  has  consented  to  the  application 
of  the  T.C.  for  permission  to  supply  electricity  in  Hjlmer  and 
Shelwick  parish. 

Horsham. — Year's  Working. — The  gross  profit  on  the 

U  D.C.'s  electricity  department  for  the  year  ended  March  31st  wae 
£2,458.  After  paying  loan  instalments,  £1,169,  and  interest,  £S40, 
the  net  profit  was  £469. 

King's  Lynn. — Year's  Working. — The  net  profit  of 

the  Corporation  electricity  department  for  the  year  ended  March 
31st  la*t  Was  £1,777,  as  compared  with  £876  in  the  previous 
year.  The  total  income  was  £8,519,  compared  with  £7,314,  and 
the  total  expenditure  £6,742,  against  £6,438.  The  energy  sold 
was  669,874  units,  at  an  average  price  of  2  66d.  per  unit,  the 
p.-evious  year's  total  being  559,647  units  at  an  average  of  2  78d. 
The  whole  of  the  surplus  is  to  be  applied  to  the  repayment  of 
borrowed  capital.  A  bonus  of  £40  was  awarded  to  the  engineer, 
Mr.  C.  W.  Jackson,  who  planned  and  supervised  the  recent  exten- 
sions to  the  works. 

London.— Bethnai.     Green. — The     B.C.     has  been 

recommended  to  appoint  Mr.  Harold  W.  Couz?ns  consulting 
electrical  engineer  to  carry  out  its  electricity  scheme,  at  a  fee  of 
5  per  cent,  upon  the  capital  cost  incurred,  excluding  amounts 
expended  on  land  and  buildings. 

Manchester. — The  T.C.  has  approved  a  recommendation 
of  the  Electricity  Committee  that  the  chairman,  deputy- chairman 
and  engineer  be  authorised  to  visit  Paris,  Berlin,  New  York, 
Boston,  Philadelphia,  Pittsburg,  Chicago,  Schenectady  and  Montreal 
to  inquire  into  the  most  modern  practice  in  regard  to  the  design 
and  equipment  of  large  generating  stations  for  economical  pro- 
duction, and  the  lay-out  of  modern  extra-high-voltage  transmission 
systems. 

New  Zealand. — The  Corporation  of  Invercargill  pro- 
poses to  borrow  £10,000  for  the  extension  of  its  electric  lighting 
system. — Ji.  of  T.  Journal. 

Nottingham.  —  Street    Lighting.  —  The   T.C.    has 

referred  to  the  Lighting  Committee  a  proposal  for  experiments  to 
be  carried  out  in  certain  streets  with  centrally-suspended  metal- 
filament  lamps. 

Pittington   (Co.  Durham).— Proposed  Lighting.— 

A  meeting  of  ratepayers  has  decided  in  favour  of  the  adoption  of 
the  Lighting  Acts. 

Salford, — The  T.C.  having  sought  permission  from 
Manchester  to  supply  electricity  to  houses  in  Park  Road, 
Crumpsall,  the  Manchester  Ga9  Committee  has  decided  that, 
inasmuch  as  this  would  mean  a  reduction  in  the  consumption  of 
gas  in  the  houses  in  question,  consent  shall  only  be  given  on  con- 
dition that  the  Salford  T.C.  contributes  £1  per  annum  in  respect 
of  each  house  so  supplied. 

L.G.B.  Inquiry. — An  unopposed  inquiry  was  held  on  the  10th 
inst.  by  Mr.  T.  C.  Ekin  into  the  application  of  the  T.C.  for  sanction 
to  the  borrowing  of  £13,500,  for  the  supply  of  electricity  to  the 
docks  of  the  Manchester  Ship  Canal  Co. 

Proposed  Loan.— The  T.C.  is  to  seek  the  sanction  of  the  L.G.B. 
to  a  loan  of  £16,500  for  a  new  turbo-alternator,  to  be  purchased 
from  the  British  Westinghouse  Co.  at  a  cost  of  £14,137,  and  for 
alterations  to  foundations  and  switchgear. 

Stretford. — New  Plant. — The  Electricity  Committee 
has  resolved  to  have  a  specification  prepared,  and  to  invite  tenders, 
for  an  additional  battery  of  700  ampereB'  rating.  The  coat  is 
estimated  at  £3,500. 

The  B.  of  T.  has  consented  to  overhead  wires  being  attached  to 
tramway  standards  in  certain  rokls. 

Sunderland. — Proposed   Loan. — The  Electricity  and 

Lighting  Committee  has  decided  to  apply  to  the  L.G.B.  for 
sanction  to  borrow  £12,000  for  additional  machinery  and  switch- 
gear  for  sub-stations. 

Swansea. — Owing  to  numerous  applications  for  electri- 
city for  power  purposes  outside  the  borough,  the  T.C.  has  decided 
to  apply  to  the  B.  of  T.  for  powers  to  supply  outi-idc  its  area,  in 
specific  cases. 

Wist  Ham.— L.G.B.  Inquiry.— On  Thursday  last  week 

an  inquiry  was  held  by  Mr.  H.  R  Hooper  into  the  application  of  the 
B.C.  for  sanction  to  borrow  £3,621  for  new  works  in  connection 
with  the  electricity  undertaking,  and  £3,085,  the  exceBB  on  previous 
loans.  The  Ratepayers'  Association  objected  to  the  granting  of 
the  lonns  until  the  whole  of  the  books  of  the  Council  bad  been 
audited  by  the  Government. 
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Sninton  and  Peiidlefoury.— Ybab's  Working. — The 

profit  on  the  past  yrar'H  working  of  Die  electricity  undertaking  was 
£:U,  compare  1  with  a  deficit  of  £98  in  the  previous  year. 

Torpiint. —  Proposed  E.L. —  After  discussing  letters 

from  the  promoters  of  the  E.L.  Co.,  one  of  whioh  intimated  that 
the  Hohemo  would  not  bo  carried  out,  and  that  the  company  would 
not  be  formed,  while  a  later  one  withdrew  thin  and  said  that 
the  company  would  be  formed  without  delay  and  tho  contract 
with  the  Council  carried  out,  the  U.D.C.  has  pasned  a  resolution 
to  the  eff<;ot  that  it  is  of  opinion  that  the  lettor  of  May  30th 
determines  the  contract  of  April  2ad,  1914,  and  it  is  undesirous  of 
entering  into  further  negotiations. 

Tynemouth, — Haw-Watt  Lamps. — Tlie  Klectricity 
Committoe  has  resolved  to  supply  energy  for  {-watt  lamps,  using 
1,000  watts,  at  lil.  each  per  hour,  the  lamps  to  be  provided  and 
kept  up  by  oonsumers. 

Warrington. — Loan  Sanction. — The  T.O.  has  received 

sanction  to  barrow  £4,950  for  the  purposes  of  the  electricity  under- 
taking, including  £1,950  for  a  rotary  converter,  £650  for  cables, 
£1,350  for  armoured  cables,  and  £1,000  for  services, 

Wimborne. — New  Generating  Station. — The  U.D.C. 

has  approved  of  a  site,  near  Ethelbert  Terrace,  for  the  proposed 
electricity  works. 

Winchester, — Year's   Working. — The  total   revenue 

of  the  Corporation  electricity  department  for  the  past  year 
amounted  to  £10,266,  compared  with  £9,581  in  the  previous  year. 
The  groBs  profit  was  £7,819,  compared  with  £6,692  ;  and  the  net 
profit  was  £404  against  £1.102,  which  has  been  carried  to  the 
reserve  fund.  The  sales  of  energy  increased  during  the  year  from 
67,201  to  210,000  units  for  power  ;  from  16,000  to  4!t.000  for  heat- 
ing and  cooking  ;  and  from  9,000  to  16,000  for  public  lighting. 
Running  costs  were  reduced  by  17  per  cent.,  despite  an  increase  of 
1?.   Id.  per  ton  in  the  cost  of  coal. 


TRAMWAY  and  RAILWAY  NOTES, 

Bristol. — Proposed  Purchase. — As  the  result  of  a  poll 

on  the  question  of  the  purchase  of  the  local  tramways,  18,057  votes 
have  been  received  in  favour  of  municipal  ownership  and  14,894 
against. 

Canada. — Royal  assent  has  been  given  to  the  London 
and  Port  Stanley  Railway  Bill,  whereby  the  city  of  London  is 
authorised  to  expend  8700,000  upon  the  electrification  of  its  steam 
railway  to  Port  Stanley.  Work  will  begin  almost  immediately, 
and  it  is  expected  that  the  electrified  line  will  be  in  operation 
early  next  year. —  Canadian  Engineer. 

Continental  Notes,— Germany.—  The  Hessian  Govern- 
ment has  decided  to  spend  £100,000  on  the  construction  of  an 
!  electric  railway  from  Undenheim,  via  WSrrstadt,  to  Bingen  a/Rh. 
Switzerland. — A  credit  of  38,500,000  fr.  has  just  been  voted 
to  equip  with  electricity  the  St.  Gothard  line,  and  that  from 
Estfeld  to  Bellinzons.  Liter  on  the  Lucerne  to  Coiasso  line  will 
08  converted  to  electric  traction,  the  whole  of  these  works  being 
carried  out  with  a  view  to  the  eventual  conversion  of  the  other 
lines.    The  construction  is  estimited  to  last  four  yeirs. 

Japan. — A  sum  of  £250,000  is  included  in  the  current 
year's  Budget  of  the  Japanese  Imperial  Railway  Board  for  the 
electrilcation  of  railways. 

Lintlnvaite.—  Tramway    Extension.— The    Hudders- 

fiald  T.C.  has  notified  the  U.D.C.  that  it  is  about  to  expend  the 
tramways  from  the  Linth  watte  terminus  to  Marsden,  a  distance  of 
about  2 1  miles. 

Nottingham.— Year's  Working.— The  receipts  of  the 

Corporation  tramway  department  for  the  past  year  amounted  to 
over  £175,000,  an  increase  of  £8,200  over  the  previous  year.  The 
passengers  carried  increased  by  2  millions,  the  car-milea  run  by 
57,000,  and  the  expenditure  by  £148.  The  smallness  of  the 
increase  in  the  working  cost  is  due  to  the  saving  in  energy 
resulting  from  a  bonus  scheme  for  drivers  coming  into  fjree 
during  the  year,  although  the  wages  bill  increased  by  £1,265. 

Rotherliam. — Proposed   Extensions. — The  B.  of  T. 

and  the  L  G.B.  have  approved  of  the  applications  of  the  T.C.  for 
prov.  orders  for  tramway  and  railless  traction  systems,  and  Bills 
to  confirm  these  orders  have  been  introduced  into  Parliament. 
Nj  petitions  in  opposition  have  been  lodged. 

South  Africa. — The  undertaking  of  the  Victoria 
Tramway  Co.  in  Kimberley,  on  which  the  Kimberley  City  Council 
hid  an  option  of  purchase  at  £35,00o,  has  betn  taken  over  on  a 
25  years'  lease  by  the  De  Beers  Co.  The  fares  are  to  be  reduced 
from  63.  and  3d.  to  2d.  and  Id.,  which  represents  a  reduction  of 
£5,000  par  annum  in  revenue,  and  will  make  the  system  the 
cheapest  in  Sou'h  Africa.     The  Corporation  will  receive  £900  per 


■ 


I  nlted  States. — The  final  draft  of  bhe  tentative  agree 
ment  between  the  Philadelphia  Kapid  Transit  Oo.  and  the  Council, 
providing  for  :m  elevated  and  underground  electric  railway  tot  tin 

city,  has  been  completed.  The  details  have  not  yet  b  an  made 
public,  but  it  is  understood  that  the  OOnatr notion  of  the  IJ 
except  the  tunnel  to  Camden,  which  is  to  be  financed  wparately, 
will  be  paid  for  by  the  Cjuncil  and  leaned  to  the  company,  wh 
to  equip  and  operate  it  as  part  of  one  system.  The  company  IsslsO 
to  lease  the  underground  lino  to  Camden.  It  in  estimated  that  the 
Council  will  invent  I 6  to  50  million  dollars,  and  the  company  from 
11  to  16  million  djllar^,  in  the  undertaking.  The  company  will 
also  assume  rental  obligations  amounting  to  six  million  dollars. — 
Railway  Review. 

Warrington. — Year's   Working. — Then:  was   a   net 

profit  of  £3  239  on  the  Corporation  tramway  undertaking  for  the 
year  ended  March  31st  last,  compared  with  £2,9X1  in  the  previiun 
year.  The  total  income  was  £23,753,  compared  with  £23,205,  and 
the  expenditure  totalled  £15,217,  against  £14,708.  The  average 
receipts  per  car-mile  amounted  tol2'216d.,  compared  with  12'235d. 
The  receipts  on  the  Sankey  route  decreased  from  8  895d.  to  8'830d. 
per  car-mile,  probably  on  account  of  the  competition  from  the 
motor-'buses.  The  profit  has  been  carried  to  the  appropriation 
account,  increasing  the  balance  in  hand  to  £5,05!»,  of  whioh 
£2,500  is  to  be  transferred  in  relief  of  ratee. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Belgium. — The  Government  has  formed  a  special  Radio- 
telegraphic  Department  under  the  Ministry  of  Posts  and  Tele- 
graphs ;  the  wireless  station  at  Nieuport  Bains  is  to  be  brought  up 
t)  date,  and  a  new  one  will  probably  be  erected  at  Antwerp.  It  is 
proposed  to  set  up  receiving  stations  at  35  centres,  to  receive  the 
time  signals  from  the  Eiffel  Tower. 

Germany. — The  new  motor  road  near  Barlin  is  being 
provided  with  an  elaborate  system  of  electric  alarms  for  notifying 
ascidents. 

Japan, — So  great  is  the  demand  for  the  installation  of 
the  telephone  in  Japan,  that  it  is  reparted  that  the  Japanese  Depart- 
ment of  Communications  has  drawn  up  a  scheme  for  the  extension 
of  the  system  on  a  much  larger  scale  than  hitherto.  The  scheme 
provides  for  an  expenditure  of  £400,000  per  annum  for  a  period 
of  five  years,  during  which  time  it  is  hoped  to  install  about  70,000 
telephones. 

Parliamentary, — In    the     House    of    Commons    on 

Monday,  the  Postmaster-General  stated  that  with  the  completion 
of  the  underground  cables  from  London  to  the  landing  places  of 
the  foreign  cables,  there  would  be  no  need  to  extend  further  the 
telegraph  system,  but  where  the  telegraph  overhead  routes 
between  large  centres  were  locally  oongested  the  wires  would  be 
put  underground. 

Russia, — Until  recently  Rusiia  ha  I  the  distinction  of 
being  the  only  important  country  without  international  telephone 
connections.  The  Libau  network  has  now  been  connected  to  the 
German  system  in  Memel. 

The    Imperial   Chain. — Discussing   the   Post   Office 

vote  in  the  House  of  Commons  last  week,  Sir  Henry  Norman 
commented  on  the  slow  progress  that  was  being  nude  with  the 
erection  of  the  Imperial  wireless  stations,  aad  pjinted  out  that  the 
Marconi  Co.  was  establishing  a  mompoly  in  wireless  communica- 
tion, which  would  be  disastrous  to  the  public  interest. 

The  Postal  Service. — In  a  discussion  of  the  Post 
O  Bee  vote,  on  Wednesday  last  week,  the  conclusions  of  the  Holt 
Committee  were  severely  criticised  by  mmy  speakers  in  the  House 
of  Common",  and  a  Government  defeat  appeared  imminent  ;  the 
Postmaster  General,  however,  at  the  instance  of  the  Labour  Party, 
agreed  to  appoint  a  Committee  of  five  experts  out.-iie  the  House  to 
consider  the  matter,  and  to  report.  He  added  that  the  Govern- 
ment would  set  up  some  body  to  inquire  into  the  future  relations 
of  the  State  and  the  employes  of  the  various  Government  Depart- 
ments, and  accepted  the  principle  that  there  should  be  some  body 
outside  the  House  that  would  stand  between  the  State  and  its 
employes  and  adjust  their  differences. 

Stirling;. — The  Tramways  Committee  has  had  a  con- 
ference wi.h  representatives  of  the  County  Council  with  reference 
to  the  proposed  electric  tramways  from  Bridge  of  Allan  to 
Bannock'ourn.  The  County  Council  will  give  careful  consideration 
to  the  proposals,  and  will  not  act  in  an  obstructive  spirit.  Power 
will  be  supplied  from  the  Counoil's  electricity  works.  A  single 
line  is  suggested,  except  through  the  town  of  Stirling.  The  Town 
Council  suggests  that  it  shall  be  responsible  for  the  maintenance 
of  the  rails,  and  that  the  County  Council  shall  undertake  the 
maintenance  of  the  track  outside  the  burgh.  The  Council  agreed 
that  its  views  should  be  communicated  in  writing  to  the  County 
Council  and  Bridge  of  Allan  Town  Cjuncil,  and  that  the  Stirling 
and  Bridge  of  Allan  Tramways  Co.  should  be  asked  to  name  a 
'price  at  which  they  would  be  prepared  to  sell  their  present  under- 
taking. 
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CONTRACTS  OPEN  and  CLOSED, 


OPEN. 


Alford.—  June  27th.     Public  lighting   for  the  U.D.C. 

Mr.  T.  N.  Loy,  Clerk. 

Atherton. — June  24th.  e.h.t.  cable  switchboard  and 
transformers  for  the  Electricity  Department.  Mr.  C.  T.  ABtbury, 
Resident  Engineer. 

Australia.  —  Sydney.  —  July  20th.  Box  compound, 
meters,  maximum-demand  indicators,  arc  lamp  carbon3,  and 
straight-stem  insulators,  for  the  Council.  Specifications  for  each 
section  10s.  6d.,  from  City  Electrical  Engineer,  Town  Hall. 

July  20th.  Municipal  Council.  33,(»00-volt  insulators  (Con- 
tract No.  278);  two  coal  conveyers,  motors,  fca.  (Contract  No. 
307).  ( 'spies  of  particulars  can  bo  seen  at  the  Board  of  Trade 
Commercial  Intelligence  Department  in  London. 

Department  of  Public  Works.  4,000  tons  of  100-lb.  and  850  tons 
of  lO'.i-lb.  grooved  steel  rails  for  tramways. 

August  31st.  Sydney  Harbour  Trust.  Four  electrically-operated 
Bemi-portable  travelling  cranes.  Forma  of  tender  from  Mr.  H.  F. 
Norrie,  Secretary  to  the  Trust,  Sydney. 

Pebth. — August  5th.  Copper  wire  and  binders,  for  Postmaster- 
General.    See  "  Official  Notices  "  to-day. 

August  6th.  Telephone  instruments  and  parts.  Telegraph 
accumulators  and  power  board,  Kalgoorlie,  for  Postmaster- General. 
See  "  Official  Notices  "  to-day. 

August  12th.  Cable,  lead-covered  and  various,  for  Postmaster  - 
General.    See  "  Official  Notioes  "  to-day. 

August  12th.  Insulators,  for  Postmaster-General.  See  "  Official 
Notices"  June  12th. 

August  19th.  Electric  lamps  and  fittings,  for  Postmaster- 
General.    See  "  Official  Notices  "  to-day. 

Melbourne.— July  28th.  Testing  apparatus  for  the  P.M.G. 
See  'Official  Notices"  to-day. 

July  6th.  Rotary  converters  and  frequency  changers,  for  Mel- 
bourne Suburban  Railways.     See  "Official  Notices"  June  5th. 

July  6th.  Electrically-operated  car-shed  cranes  for  Melbourne 
Suburban  Railways.     See  "Official  Notices"  June  12th. 

August  26th.  Eight  50-ton,  one  30-ton,  and  three  10-ton 
electric  overhead  travelling  cranes  for  Victorian  State  Rail- 
ways. Specification,  &o.,  from  Messrs.  John  Coates  &  Co.,  Ltd., 
116,  Victoria  Street,  S.W. 

Aylesbury. — July  Cth.  U.D.C.  Lighting  and  power 
switchboard  with  connections,  battery  of  accumulators,  under- 
ground mains,  including  house  services,  conversion  of  existing 
lamp  standards,  &c.     See  "  Official  Notices  "  June  12th. 

Ballagliadereen. — July  <;th.  Hydraulic  turbine  and 
accessories,  dynamo  and  reducer  set,  aerial  line,  switchgear,  for  the 
Electricity  Committee.    See  "Official  Notices"  to-day. 

Ballsbridge  (Dublin).— June  27th.     U.D.C.     Twelve 

months'  pupply  of  steam  coal,  for  the  Pembroke  U.D.C.  Electricity 
Works.     Specification  from  the  Town  Hall,  Ballabridge. 

Beckenliam. — June  22nd.  U.D.C.  Evaporative  con- 
denser (500-kw.  set).    See  "  Official  Notices  "  June  12th. 

Bolton, — July  19th.  Corporation.  Converting  plant, 
snb-station  e.h.t.  and  h.t.  switchgear.  See  "  Official  Notices " 
June  12th. 

Doncaster. — June  22nd.  Light  railway  extensions  for 
Corporation  Tramway  Department.  Specification,  &c.  (103.,  not 
returnable)  from  the  Borough  Engineer,  3,  Priory  Place. 

Dublin. — June  25th.  Corporation.  Feed  pump,  tanks, 
pipework,  &c.    See  "  Official  Notices  "  June  .")th. 

Exminster. — June  2!)th.  Electrical  appliances  for  a 
year  for  the  Devon  County  Lunatio  Asylum.  Mr.  H.  E.  Morgan, 
Clerk. 

France. — Skink. — June  2i;th.  Supply,  in  10  lots,  of 
lead-covered  telephone  cable,  and  of  rubber  and  cotton -covered 
copper  wire,  two  lots.  Particulars,  Sous-Secretariat  d'E;at  des 
l'o3tea  et  des  Tclugraphes,  10!!,  Rue  de  Crenelle,  Paris. 

(ill astro w. — Tune  2f)th.  Corporation.  Electric  light 
installation  at  the  stables,  stores  and  workshops,  Graeme  Street, 
for  the  Corporation.  Forms  of  tend;r  from  Mr.  W.  Greig,  20, 
Trongate. 

(.uisbornnjrh. — July     2nd.      U.D.C.      Cables,    trans- 
form*^,   siili-stition    equipments     and     fitting-",    for    the  U.D.C. 
ifi;ation'    (PI)    from     Messrs.     May    k     Hawes,    Consulting 
*  to  the  Council,  Caxton  Hnuee,  Westminster,  S.W. 

H^rrosr-ire. — Jane   22nd.      Corporation.     Economiser, 

288  pipes,  for  Electricity  Department.    See  "Official  Notices"  May 
29  h. 

Hoylake  *nd  West  Kirby. — Tune  20th.  Coal  (washed. 
pean,  about  8,500  t^n-)  for  the  U.D.C.  electricity  works.  Mr.  C.  J. 
Tomer,  Eleotrlcal  Engineer, 


Hudderstield. — 22nd  June.  Electric  light  installation 
at  Crosland  Moor  Institution.  Mr.  T.  W.  Armitage,  Clerk  to  the 
Guardians,  Union  Offices,  Ramsden  Street. 

Hull. — June  16th.  Electrical  requirements  for  the 
B.  of  (i.     Mr.  R.  II.  Winter,  Clerk,  St.  Mary's  Chambers,  Lowgate. 

Keymer  (Sussex). — June  27th.    Public  lighting,  for 

the  PC.     Mr.  H.  Plummer,  Clerk,  Lyntonville,  Hayward's  Heath. 

Leeds. — June  2'.»th.  Corporation.  Air-cooled  trans- 
formers.   See  "  Official  Notices"  May  22nd. 

Lincoln. — Coal  (cobbles  or  slack)  for  a  year,  to  the 
Corporation  Electricity  Works.     Engineer,  Brayford  Side  North. 

London.— L.C.C.— June  23rd.  50, 100  or  150  complete 
trailer-cars,  and  equipment  of  200  existing  electric  motor-cars  with 
couplers  and  traction  gear  for  drawing  trailer- cars.  See"Officiil 
Notices  "  May  29th. 

June  30th.  150  sets  plough  collector  gear.  See  "Official 
Notices"  June  12th. 

July  13th.  One,  two  or  three  electrically-driven  chaesie,  for 
Fire  Brigade.    See  "  Official  Notices  "  to-day. 

July  14th.  Five  rotary  converters  of  1,500  kw.  each,  15  main 
static  transformers,  two  starting  static  transformers,  and  re-erec- 
tion, (to., of  existing  motor  generators.  See  "Official  Notices"  to-day. 

July  30th.  10,000  or  5,000  driving  and  pony  wheel  tramcar 
tires,  300  axle  forgings  for  tramcars.  Chief  Officer,  Tramways 
Department,  62,  Finsbury  Pavement,  E.C. 

City. — The  Music  Committee  of  the  Court  of  Common  Council 
is  to  spend  £400  on  altering  the  electric  lighting  arrangements  of 
the  stage  at  the  Guildhall  School  of  Music. 

Battersea.— June  24th.  B.C.  Coal  telpherage  plant.  See 
"Official  Notices"  May  29th. 

Hackney. — The  B  C.  Electricity  Committee  recommends  that 
tenders  be  invited  for  the  eupply  of  white  open-type  and  yellow 
flame  arc  lamp  carbons  for  the  public  lighting  service. 

St.  Pancbas. — June  25th.  B.C.  Large  water-tube  boilers. 
See  "  Official  Notices  "  June  5tb. 

H.M.  Office  of  Wobks. — June  30th.  Wiring  public  offices 
extension,  Westminster,  S.W.    See  "  Official  Notices  "  June  1 2th. 

July  1st.  Twelve  months'  supply  of  incandescent  electric  lamps. 
Sae  "  Official  Notices  "  to-day. 

July  7th.  Three  years'  supply  of  electrical  accessories.  See 
"Official  Notices"  to-day. 

Manchester. — June  26th.  Corporation.  Potential  and 
current  transformers,  c.c.  and  A.c.  motors,  electricity  meters,  c.c. 
motor-starting  switches  and  three-phase  star-delta  switches.  See 
"  Official  Notices  "  June  12th. 

Morecambe.— June  25th.  Corporation.  2,500  tons  of 
coal  or  slack,  for  the  Electricity  Supply  Department.  See  "Official 
Notices"  May  2i)th. 

New    Zealand.  —  Auckland.  —  August    6th.     Three 

750-kvv.  d.c.  mixed-pressure  turbo-generators;  one  1,500-kw.  three- 
phase  turbo-generator,  including  auxiliary  plant  and  sub-station 
equipment.    See  "  Official  Notices  "  May  22nd. 

July  27  th.  Electricity  meters,  &c,  for  the  Borough  of 
Tauranga.  Specifications  (£1).  from  H.  W.  Climie  and  Son, 
Hastings,  N.Z. — N.Z.  Shipping  and  Commerce. 

Norway. — June  29th.  Norwegian  State  Railways. 
Electric  clocks   for    the    Narvik    district.    See  Board   of  Trade 

Journal. 

Peterborough. — Coal,  for  the  Corporation  Electricity, 
Works.     Electrical  Engineer. 

Bochester. — June  80th.  Corporation.  Electric  lighting 
of  the  Corn  Exchange  Buildings.     See  "  Official  Notices  "  to-day. 

Bochdale.— July  1st.  Corporation.  9-1  wet-air  filter. 
(1914.)    See  "Official  Notices"  to-day. 

Botherliam.— July  8th.  Corporation.  Tramway  stores, 
coals,  cables,  meters,  &c.     See  "  Official  Notices  "  to-day. 

Salford.— June  26th.  Corporation.  Switchboard  for 
the  docks  sub-station.  Specification  from  the  Borough  Electrical 
Engineer,  Electricity  Works,  Frederick  Road  Pendleton. 

Stal}  bridge.— June  27th.     1 2  months'  supply  of  stores 
for   the  Joint  Tramways  and   Electricity  Board.      Specifications 
and  form  of  tender  obtainable  from  Mr.  R.  Blackmore,  Eagin 
in-Chief,  Generating  Station,  Staly  bridge. 

Swansea. — June  25th.     Corporation.     Main  generatii 
station   and   sub  station.     Extra  h.t.   and   L.T.   switchgear 
"Official  Notices"  June  5th. 

June  22nd.     Stwim  coal,  for  the  Corporation  electricity  w 
Borough  Electrical  Engineer. 

Sweden. — July    1th.      Royal    Swedish    Water    Power 

Administration.  Four  transformers.  Specifications  from,  and 
tenders  to,  "  Kunel.  Vattenfallsstyrelsens  Etektrotekniska  byrs, 
R»geringsgaten  •15,"'  Stockholm  ;  no  special  form  of  tender  ii 
required.  A  specification  (in  Swedish)  may  be  seen  at  the  Com- 
mercial Intelligence  Branoh  of  the  Board  of  Trade,  London. 
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Skelton  and  Brotton.— July  2nd.    fJ.D.C.    Overhead 

lines,    underground    Cables,    i1  I  itton  equip! 

public  lighting  lin  Official  ftotfoei  '  June  l  ^th. 

Spain. — June  .sill.  Mnnioipal  authorities  of  Motrico 
(Provinoe  of  Gaipazooa))  OonoeeBlon  tor  the  eloot/ie  lighting  of 
the  town  daring  a  period  of  live  yearn. 

June  29th.  Municipal  authorities  of  Oornella  de  Llobregat 
(Province  of  Barcelona).  Concession  for  the  electric  lighting  of 
the  town  during  a  period  of  BO  yi-irn. 

Juno  30th.  Municipal  authoritic-i  of  Danes  (I'rovinco  of 
Asturias).     Concession  for  tho  electric  lighting  of  the  town. 

Walsall.     July   nth.     Corporation.     Four  water-tube 

boilers,  superheaters,  ceonomieors,  pumps,  pipes,  &o.  Stc  "  Ollicial 
[fol  ioee  "  to-day. 

July  14th.  Corporation.  Two  S.OOO-KW.  turbo-alternators  with 
surface  condensers,  motor  generator.  See  "Official  Notices"  to-day. 

Warrinpton. — luly  3rd.    Electric  equipment,  &c\,  loi- 

transporter  bridge  over  the  River  Mersey,  for  Job.  Orcsfield  &  Sons, 
Ltd.  Drawings,  &o.  (£2  2s.)  from  Mr.  W.  H.  Hunter,  M.I.C  B.,  12, 
Spring  Gardens,  Manchester. 

York.— June  25th.'  Corporation.  ii.t.  overhead  line 
material.    See  "  Official  Notioes  "  to-day. 


Heeaan  &  Froude 

Meldrums,  Ltd. 
Hughes  &  Stirling 


CLOSED. 
Aberdare. — The    U.D.C.    has  received    the   following 

tenders  for  a  refuse  destructor  : — 

(aooeptsd)  £3,416 

8,166 

8,523 

Australia. — Sydney. — The  City  Council  has  received 
the  following  tenders  : — 

Fibre  conduits.— Haes  &  Eggers,  £703  (recommended) ;  Noyos  Bros.,  £828. 

Transformers  (outdoor).— Australian  G.E.  Co.,  £3.173;  N.  Guthridge, 
Ltd.,  £3,210 ;  British  G.E.  Co.,  £3,535  j  Noyes  Bros  ,  £3  825 ;  Standard, 
Waygood,  Hercules,  Ltd.,  and  Australian  Metal  Co.,  schedule. 

Transformers  (indoor.)— Nnyes  Bros  ,  £1.802;  N.  Guthridge,  Ltd.,  £1,902; 
British  G.E.  Co.,  £2,208;  Gardiner,  Woern  &  Co.,  £2,445;  Australian 
G.E.  Co.,  £2,471:  Standard,  Waygood,  Hercules  Co.,  Ltd  ,  Siemens 
Bros,  and  Australian  Metal  Co. 

Melbourne. — Postmaster-General's  Department  :  — 
Automatic      switchboard      at      Brighton     Telephone     Exchange,    and 

apparatus  for  equipping  junotion  lines  at  Manual  Exchange,  £15,951. — 

Automatic  Telephones  (Aus  ),  Ltd. 
C.B.  multiple  switchboard,  £17,772.— Western  Eleo.  Co.  (Aus.),  Ltd. 
Strips  relays,  £151. — Siemens  BrOB.  Dynamo  Works  Co.,  Ltd. — Australian 

Mining  Standard. 

Aylesbury. — The  T.C.  has  provisionally  accepted  the 
tender  of  Messrs.  Willans  &  Robinson,  Ltd  ,  for  Diesel  eDgine3  and 
plant,  at  £4,753. 

Bedford. — On  the  recommendation  of  the  Electricity 
Committee,  the  following  tenders  for  pipework  in  connection  with 
the  new  alternator,  have  been  accepted  : — 

R.Jeakings. — 21  in.  conduit  and  pipework        £321 

W.    H.    A.   Robertson    &    Co  ,   Ltd.— Steam    and   exhaust 

pipework       ,        495 

Belgium. — Eleven  concerns— seven  German,  two  Belgian,  • 
and  one  each  French  and  Italian— last  week  submitted  tenders  to 
the  Belgian  Post  and  Telegraph  authorities  in  Brussels,  for  the 
supply  of  a  quantity  of  telephone  cables.  The  lowest  offer  was  that 
of  the  A.E  G.- Union  Electrique  Co.,  of  Brussels. 

Bolton. — The  Tramways  Committee  has  accepted  the 
tender  of  Messrs.  Hadfields,  Ltd.,  for  special  track  work  in  con- 
nection with  the  relaying  of  Manchester  Road  and  Great  Moor 
Street  tramways. 

The  Electricity  Committee  has  accepted  the  tender  of  Messrs. 
Jas.  Baxendale  &  Sons  for  metal  air-ducts. 

Bristol. — The  Docks  Committee  has  accepted  the  tender 
of  Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  for  the  supply  of  19/14  s.w.G. 
electric  cable. 

Government  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

Admiralty. — Contract  Department. 
Motors  and  controllers.— Laurence  Scott  &  Co.,  Ltd. 

War  Office, 
Hand  telephones.— Automatic  Telephone  Manufacturing  Co. 
Electrio  lamps.— Corona  Lamp  Works,  Ltd. ;  Cryselco.  Ltd.  ;  Dick,  Kerr 
and   Co.,  Ltd.;  Rugby  Lamp  Co.,   Ltd.;  Steam  Electrio  Lamp  Co., 
Ltd. 

Crown  Agents  for  the  Colonies. 
Diesel  engines,  &c— Willans  &  Robinson,  Ltd. 
Telegraph  poles. — Boilers,  Ltd. 
Copper  wire.— F.  Smith  &  Co. ;  T.  Bolton  &  Sons,  Ltd, 

India  Office, 
Wireless  apparatus.— Marconi's  Wireless  Telegraph  Co. 
Dynamos.— Lancashire  Dynamo  Co.,  Ltd. 
Post  Offici:. 
Laying  lines  of  ducts,  Newcastle-Runderland.— James  McLaren,  junr. 
,.  i,  Chatham-Bheerness.— A  H.  Ball  &  Co  ,  Ltd. 

I.  ■■  and  p'pes,  Eastbourne.— Peerless,  Dennis  <*  Co.,  Ltd.' 

,,  ,,  .,      *        Leeds. — I.  A.  I '.wart,  I  .td 

Substation     electrical     equipment,     Birmingham.  —  British     Thomson. 

Houston  Co.,  Ltd. 
Telephone  exchange  en.u;pment,  Devorport.— Western  Electrio  Co.,  Ltd. ' 
•i  it  •■  extension,    Woith.ng.— Automatic    Tele- 

phone Minufacturing  Co..  Ltd. 
Tf-lfg'aph'c  apparatus.— Elliott  Bros. ;  Siemens  Bros.  &  Co.,  Ltd. 
Telephonic    apparatus.— B.I.    and    Helsby    Cables,   Ltd. ;    British    L.M. 
Eriosson  Manufacturing  Co.,  Ltd.  ;  International    Electric  Co.,  Ltd   ■ 
Peel-Conner  Telephone  Works,  Ltd. ;  Phcvnix  Telephcne  and  Elect-id 
Works,  Ltd. ;  Western  Eleotrio  Co.,  Ltd, 


.y  boist.— 8U1 

i  Worki 

rvKulli'  lllami 

Dp    mo  W  oi 
Ti  li  in  '    .  lAi 

I  mill  .torapladloi.— F.  W.  Co  Q  ">»t,  Koon*  Noltlefoldi,  Ltd. ; 

T.  W.  Li  m  h.  Ltd, 
Bron/ii  wire.-  T.  Bolton  A   Im  .  Ltd     B  I,  and  H.  C«i.'-..  Ltd.     dhrop- 
Bhlre  Iron  Co.,  Ltd.;  V.  Smith  I  Co.,  *c,  Ltd. 
i  :  i  ild, 

Loolanchi'  zlno  rodn.— BiomonH  Bros.  4  Co.,  Ltd. 

G.N.    Railway.— The   Brimsdown  Lamp  Works,  Ltd.. 

has  obtained  the  contract  for  the  supply  of  metallic-filament 
lamps  to  the  (Jreat  Northern  Railway  I 

Gravesend.— The  tenders   of    the    British    Thomson- 

II  hi  ton  Co.  at  £!)!>!)  (plus  £28  for  switch.  iarsrer  than 

specified),  and  of  Messrs.  B,  It.  Rowland  &  Co.  at  £434  (or  M.HH 
without  fan),  have  been  accepted  by  the  Council  for  extending  the 
switchboard  and  fitting  automatic  stokers  to  two  boilers  at  the 
Electricity  Works.  In  the  latter  case  the  ongineer  is  to  have  the 
fan  fitted  if  he  considers  it  desirable.  The  tender  of  Mr.  A.  E. 
Tong  has  also  been  accepted  at  £3(17  for  extending  the  switchboard 
platform  and  building  a  high-tension  room. 

London.— Stuki;   Newington.— The    B.C.  Electricity 

Committee  recommends  the  acceptance  of  the  quotation  of  the 
Union  Cable  Co.,  Ltd.,  for  the  supply  of  cable  for  12  months. 

BEBMONDShv. — The  B.C.  is  being  recommended  to  accept  the 
tenders  of  Messrs.  A.  Usher  &  Co.  and  Messrs.  Bradbury,  Sons  and 
Co.,  Ltd.,  for  an  annual  supply  of  Wingfield  small  nuts  through 
1J  in.  and  over  lj  in.  screen  Derby,  at  Ms.  2d.  per  ton,  and  Gedling 
nutty  slack,  1  J  in.  Notts,  at  13s.  8d.  per  ton  respectively. 

Hammersmith.— The  B.C.  Electricity  Committee  reports  the 
receipt  of  the  undermentioned  tenders  for  cable  ducts  required  to 
March  31st,  1915. 


Prioe  per  yard. 

Split  ducts. 

1  way 

2  way 

3  way 

1  way 

1  way 

2  way 

1  way 

1  way. 

s.  d. 

s.  d. 

s.  d. 

s.  d. 

s.  d. 

s.  d. 

8.  d. 

8.  d 

Sutton  &  Co 

1  C| 

1  f  i 

2  £', 

3    0. 

4  Sx, 

1    5 

3  3 

4  9 

5  Bj 

Doulton  &  Co. 

— 

— 

— 

1     4 

— 

— 

— 

T.  Wragg  &  Rons    . . 

1  Of 

2  4J 

2  7: 

3    41 

4  H 

0    8A 

1  Jtt 

9  7. 

1  8i 

2  Of 

Albion  Clay  Co, 

1  of 

1  Of 

3    9j 

4  7 

1     f 

3  9". 

4  7 

Mansfield 

2  H 

3    6 

4  2 

1  7 

2  9i 

Oates  &  Green,  Ltd. 

11 

2  0 

2  10 

38 

— 

Not  q 

noted. 

The  Committee  recommends  that  subject  to  the  sample  ducts 
proving  satisfactory,  the  tender  of  Messrs.  T.  Wragg  &  Sons  be 
accepted. 

For  the  supply  of  air-cooled  static  transformers  tenders  were 
received  from  the  following  firms,  viz.,  the  British  Electric 
Transformer  Co.,  Ltd.,  Foster  Engineering  Co.,  Ferranti.  Ltd., 
Brush  Electrical  Engineering  Co.,  Burnand  &  Co.,  Willem  Smet 
and  Co.,  and  Brown,  Boveri  &  Co.  The  Committee  reports  that  the 
tender  of  the  British  Electric  Transformer  Co.  was  the  lowest 
received  for  the  six  100-kw.  and  for  the  200-  kw.  transformers 
For  the  50-kw.  the  firm  were  second  on  the  list,  but  upon  the 
report  of  the  engineer  this  tender  is  also  recommended. 

The  Metropolitan  Asylum3  Board  has  accepted  tenders  from  the 
following  firms  for  annual  supplies  :— General  Electric  Co.,  Ltd., 
Bixter  k  Caunter,  Ltd.,  Yeritys,  Ltd.,  Siemens  Bros.  Dynamo 
Works,  Ltd.,  Sterling  Telephone  and  Electric  Co..  Ltd. 

Manchester. — The  Tramways  Committee  has  accepted 
the  tender  of  Messrs.  Chambers,  Scott  &  Co. ,  Ltd.,  for  a  rail- 
bending  machine  ;  and  that  of  Meesrs.  Paulding  &  Co.  for  the 
supply  of  block  tin. 

The  Baths  and  Wash-houses  Committee  have  accepted  the  tender 
of  Mews.  L.  E.  Wilson  &  Co.  for  electric  lighting  at  the  new 
Quay  Street  Baths. 

The  following  tenders  have  been  accepted  by  the  Electricity 
Committee  : — 

l.t.  switchboard  for  Stuart  Street  Siation.— Ferguson,  Pailin  &  Co. 
Foundations  for  additional   cooling  towers.-  C.   H.   Normantcn   £   Son, 

Ltd. 
C.I.  p 'pes  and  valves  for  water  coolers  — I.  H.  and  A.  Coullhurst.  Ltd. 
Cables— Jnhnson  &  Phillip.?,  Ltd.,  and  B.l.and  Helsbv  Cables,  Ltd.,  and 
W,  T.  Glover*  Co.,  Ltd, 

New  Zealand. — The  Auckland  City  Council  has 
accepted  the  tender  of  Messrs.  Riley  &Co.,  at  £  1,85m,  for  insulated 
cable. —  Tenders. 

Ramsbottom. — The  U.D.C.  has  placed  an  order  with 
the  R  E.T.  Construction  Co.,  Ltd.,  for  two  railless  traction  vehicles. 

Salford. — The  T.C.  has  accepted  the  tender  of  the  British 
Westing-house  Electric  and  Manufacturing  Co.,  Ltd.,  amounting  to 
£1 1,137,  for  a  5,000-kw.  turbo- alternator  at  the  electricity  station. 

South    Shields.— Messrs.    Johnson    &    Phillips,    Ltd., 

have  received  an  order  for.  providing,  drawing  into  cast  iron 
conduits  and  jointing  np  complete,  a  low-tension  electric  cable 
system  at  New  Dock,  South  Shields. 

South  Wales. — The  contract  for  a  double  inlet  Keith 
reversible  mine  fan,  to  handle  100,000  ob,  ft.  of  air  per  minute  at 
G-in.  water  gauge,  to  be  installed  at  Xantgarw  Colliery.  South 
Wales,  has  been  placed  with  the  James  Keith  &  Blackman  Co.,  Ltd. 
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Sunderland.— The  T.C.  has  accepted  the  following 
tenders  on  behalf  of  the  Electricity  and  Lighting  Committee  :  — 

Phoenix  I>yn;uno  Co.    -Feeder  booster. 

J.  W.  Wine  —  Rupairs  to  electricity  works  and  substations. 

Ferranti,  Ltd.— Transformer  and  meters, 

Siemens  Bros.  Dynamo  Works. — Meterj. 

Morgan  Ornolble  Co.,  Lt  I.— Carbon  brushes. 

J.  Allen.  Senr.  A  Son,  L.t  1.— Cast  iron  box  (ramc3  and  covers. 

B.I.  &  Helsl.y  Cables.  Ltd.— Cable. 

Hans  Renold,  Ltd.— Chain  drive  for  stoker. 

Swansea. — The  Harbour  Trust  has  accepted  the  follow- 
ing tenders  : — 

General  Electrio    Co.,    Ltd,— Generator  and    switchboard   extension    in 

oentral  sub-station, 
British  Thomson-Houston  Co.,  Ltd.— Voltage  regulator. 
E.  Bisterton,— 300  tons  of  rails. 
W.  Richards  &  Co  ,  Ltd.— Electrio  cable. 
Harland  Engineering  Co.— Crane  plug  boxes. 

I  \  nemoui  li. — The  tender  of  the  Macintosh  Cable  Co. 
is  recommended  to  the  Counoil  for  acceptance  at  £412  for  a  supply 
of  cable. 

Wallasey. — The  Corporation  ha6  made  a  contract  with 
the  British  Thomson-Houston  Co.,  Ltd.,  for  12  months'  supply  of 
their  type  R.TJ.  A.c.  meters. 

The  T.C.  has  accepted  the  following  tenders  in  connection  with 
the  new  generating  station  :  — 

Transformers.— Messrs.  Ferranti,  Ltd.,  £1,804. 
Three  steel  ohimoeys.— M.  Louis  Prat,  £1,084. 

West  Broniwicll.— The  T.C.  has  accepted  the  tender 
of  Messrs.  C.  L.  Wells,  Ltd.,  for  the  supply  of  four  motor-'buses. 

Woolwich.— The  tender  of  Messrs.  Mechan  &  Son,  Ltd., 
has  been  accepted  by  the  Borough  Council,  at  £357,  for  a  supply 
of  main  circulating  water  pipes  required  in  connection  with  the 
extension  of  the  Globe  Line  Electricity  Works. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Commanding  Offloer— Libut.-Col,  H,  M,  Leu, 

The  following  orders  have  been  issued:— 

Friday,  June  12th.— "D  "  Company.  Infantry  drill,  7  f>  8.30  p.m.  Tech- 
nical instruction,  8  15  to  10  p.m.  Miniature  range  instruction,  8.15  to 
10  p.m. 

8aturday,  June  13th.— All  Companies.  Annual  course  of  musketry  at 
Purfleet  rifle  ranges.  Headquarters  will  be  opened  for  regimental 
business  from  10  a.m.  till  12  noon. 

Monday,  June  22nd— "A"  Company.  Infantry  drill,  7  to  8  p.m.  Tech- 
nical instruction,  8  to  10  p.m. 

Tuesday,  June  23rd. — Advance  p»rty  for  Berehaven  Camp  will  parade  at 
headquarters  at  12  noon.  "B"  Company.— Infantry  drill,  7  to  8  p.m. 
Technical  instruction,  8  to  10  p.m. 

Wedneslay,  June  24th.— All  Companies.  Rating  examination  will  take 
place  from  7  to  8.30  p.m. 

Thursday,  June  25th.— "C"  Company.  Infantry  drill,  7  to  8  p.m.  Tech- 
nical instruction,  8  15  to  10  p.m. 

Friday,  June  25th.— "D"  Company.  Infantry  drill,  7.30  to  8  30  p  m. 
Technical  instruction,  8.45  to  10  p.m. 

Saturday,  June  27th.— Main  body  for  Berehaven  Camp  will  parade  at 
headquarters  at  12  noon.  Regimental  business  will  be  transacted  till 
12  noon. 

(Bigned)        F,  R.  Holt-White,  Capt.  R.E.,  Adjutant, 

For  Officer  commanding  L.E.E, 


FORTHCOMING    EVENTS. 


Municipal  Electrical  Association.— Friday  and  Saturday,  June  19th  and 

20th.    At  Birmingham.    Annual  Convention.    Concluding  meetings. 
National  Physical  Laboratory.     Friday,  June  19th.     At  3  30  p.m.      Annual 

infection. 

Physical  Society  of  London  (Fellows  only). —Saturday,  June  20th.  (Morning.) 
Visit  Cambridge  Boientiflc  Instrument  Co.'s  Works.  (Afternoon.)  Visit 
to  Cavendish  Laboratory. 

Salford  Technical  and  Engineering  Association.— Saturday,  June  20th, 
Visit,  Broadbeath, 

University  of  London.— Tuesday,  June  23rd.  At  8.30  p.m.  At  University 
College.     I   jnvursuz  one. 

Institution   of   Electrical  Engineers.— Thursday,  June  25th.      At  9  p.m. 

At    the    Natural    History    Museum,   South    Kensington.      Annual   coii- 

verjazione. 
Batti-Wallahs'  Society.— Saturday,  June  27th.    River  trip. 

North  of  England  Institute  of  Mining  and   Mechanical   Engineers.— 

Saturday,  June  27th.      Visit    to  Home  Office   Experimental    Station   at 
EJskmi 


ITALIAN    ELECTRICAL    PROGRESS    IN 
1912-13. 


Italian  electrical  enterprise  in  1912-18  is  passed  under  a  com- 
prehensive review  by  the  ,  im-  tin ndel  und  Industrie  as 
follows:— Of  the  large  electrical  undertakings  of  Italy  only  four 
in  the  yeir  1912  (as  against  three  in  11)11)  failed  to  pay  a  dividend. 
Of  the  remaining  -"'>,  14  paid  the  same  dividend,  nine  a  higher 
dividend,  and  three  a  sma'ler  dividend.     In  the  aggregate  dividends 


increased  from  ('."56  to  6'96  per  cent.  In  the  matter  of  the  amount 
of  capital  invested,  that  of  the  industry  supplying  electrical  energy 
stood  above  all  others.  On  the  other  hand,  there  is  much  foreign, 
and  in  particular  Swiss  and  Belgian,  capital  invested  in  it.  Its 
favourable  situation  is  due  to  the  fact  that  the  relation  of  capital 
to  reserve  in  it  is  second  only  to  that  in  the  chemical  industry  ; 
against  an  aggregate  oapital,  for  instance,  of  491  million 
lire,  there  is  a  reserve  of  51  million  lire—  i.e.,  lu'4  per  cent,  of  the 
capital.  The  capital  increases,  including  the  new  formations 
(some  10  million  lire),  totalled  in  1912  (deduction  made  of  under- 
takings whioh  were  dissolved,  or  whose  capital  was  written  down) 
upwards  of  40  million  lire.  Of  the  12  companies  which  increased 
their  capital  may  be  cited  the  following  i — 

Mill.  lire. 

Offlcine  Elettriche  Genovesi,  at  Genoa        from  17  to  20 

Societa  Elettrica  Riviera  de  Ponente  „     12  to  20 

Societa  per  lo  Sviluppo  delle  Imprese  Elettriohe  in 

Italia,  at  Milan ;,       4  to  10 

Societa  Adriatica  de  Elettricita,  at  Venice ,,     12  to  15 

Societa    Varesina    per    le   Imprese  Elettriche,    at 

Varcse        „       6  to    7 

The  Officine  Elettriche  Genovesi  again  distributed  in  1912  (with 
a  net  profit  of  1'7  million  lire,  against  P6  million  lire  in  1911) 
a  dividend  of  10  per  cent.,  and  decided,  after  increasing 
its  capital,  to  augment  its  bond  debt  from  12  to  20  million  lire, 
four  millions  of  which  amount  was  issued,  at  4 J  per  cent,  interest, 
by  June,  1913  ;  it  is  intended  to  issue  the  balance  gradually  as 
pecuniary  needs  require.  The  new  shares  were  taken  over  by  the 
Elektrobank,  of  Zurich,  and  six  million  lire  of  the  shares  of  1910 
and  1912  were  offered  to  the  shareholders  at  135  percent.  The 
company  enlarged  its  network  by  an  addition  of  79  km.,  so  that  on 
Djcember  31st,  1912,  it  totalled  1,522  km.,  and  extended  the 
lighting  equipment  of  the  city  of  Genoa,  and  of  the  port  and 
of  the  outside  communes,  and  also  augmented  the  number  of 
customers  connected  to  its  network  from  32,944  to  38,167.  For 
1913  were  projected,  besides  the  reconstruction  of  the  transformer 
stations  on  the  Riviera  di  Levante,  the  inauguration  of  the  long- 
distance line  from  Recco  to  Riva  Trigoso,  then  approaching  com- 
pletion, with  a  view  to  annexing  to  its  distributing  network  the 
large  industrial  centres  there  located.  The  Unione  Italiana 
Tramways  Ele'.trici,  which  derives  its  motive  power  from  the 
Officine  Elettrichi  Genovesi,  and,  like  it,  stands  in  close  relation 
with  a  German  firm  and  with  the  Bank  fiir  Elektrische  Unterneh- 
mungen  (Elektrobank),  at  Zurich,  distributed  a  dividend  of  9!  per 
cent.,  against  !)  per  cent,  in  1911. 

The  character  of  the  progress  which  the  distribution  of  electrical 
energy  is  making  in  Italy  is  shown  by  the  Governmental  statis- 
tics of  the  number  of  concessions  granted  for  the  utilisation  of 
water-power  by  electrical  undertakings.  According  to  the  last  pub- 
lished returns,  for  the  statistical  year  1910-11,  there  were  altogether 
125  of  such  concessions  granted,  for  the  working  of  undertakings 
aggregating  80,000  h.p.,  which  raised  the  grand  total  of  water- 
power  U3ed  for  the  production  of  electrical  energy  to  906,000  h.p. 
These  figures  are  allocated  as  follows : — i'i7k,O0O  to  Northern 
Italy,  or  more  than  two-thirds;  215,000  to  Central  Italy,  and 
61,000  to  Southern  Italy  and  the  Italian  Islands. 

Although  it  is  not  to  be  denied  that  there  has  been  a  slackening 
of  the  increase  in  the  consumption  of  electric  power  for  the 
driving  of  machinery  and  for  lighting  purposes  in  certain  regions, 
and  notably  in  the  North,  in  consequence  of  the  general  situation 
and  the  crisis  in  the  cotton  industry,  nevertheless,  the  call  for 
railway  and  tramway  working,  with  the  many  electric  conversions 
constantly  being  launched,  has  created  a  compensatory  con- 
sumption of  no  mean  importance.  In  this  connection  may  be 
mentioned  that  the  Societa  per  le  Forze  Idrauliche  della  Maira 
recently  arranged  a  contract  with  the  Railway  Administration  for 
the  installation  of  electric  working  on  the  (Jiovi  auxiliary  line 
from  Sanpierdarena  (Genoa)  to  Ronco,  which  is  a  parallel  line 
to  that  from  Pontedecimo  to  Busalla,  lately  converted.  With  this 
business  the  German  Negri  group  previously  mentioned  was  inti- 
mately associated,  and  it  is  also  concerned  in  the  electrification  of 
the  Riviera  line  from  Genoa  to  Ventimiglia  and  the  supply  of 
motive  power  to  the  Savona  to  San  Giuseppe  section.  There  is 
also  observable  a  strong  movement  in  favour  of  the  electrification 
of  the  Genoa-Campoligure-Ovada-Asti  line. 

New  water-power  installations  of  considerable  importance  were 
sanctioned  by  the  Italian  Parliament  last  summer.  They  had  to 
do  with  the  erection  of  great  storage  dams  and  water-power  instal- 
lations in  Calabria  and  Sicily  through  the  exploitation  of  the 
Sola  and  Tirso  rivers.  These  dams  were  to  have  an  extent  greatly 
surpassing  the  largest  existing  European  reservoirs,  their  oveiflow 
yielding  some  150,000  h.p.  to  be  used  for  industrial  purposes, 
an!  in  Calabria,  more  especially,  distributed  by  a  network  of  300 
to  400  km.  over  a  very  wide  region. 

Furthermore,  with  the  erection  of  these  dams,  whose  construc- 
tion will  cost  upwards  of  60  million  lire,  is  bound  up  the  purpose 
of  improving  agriculture.  In  Sardinia  especially,  the  collected 
waters  will  be  used  to  irrigate  the  great  plain  stretching  f  re  in 
Cagliari  to  the  north-west,  thereby  supplying  fodder  for  the  cattle 
and  horse-raising  industries  there,  the  most  important  in  Italy, 
and  freeing  them  from  the  existing  food  scarcity.  In  the  same  way 
a  regulated  water  system  in  Calabria  will  benefit  the  districts 
lying  at  the  foot  of  the  hills  by  securing  them  from  droughts  on 
the  one  hand  and  from  floods  on  the  other,  with  their  concomitant 
of  malarial  fever,  kc.  The  concession  for  the  repervoirs  in 
Calabria  has  been  granted  to  the  Societa  per  le  Forze  idrauliche 
della  Sila. 
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THE  WORKS  OF  MESSRS.  J.  H.  TUCKER  &  CO.,  HAY  MILLS. 


"  l!v  their  works  ye  shall  know  Lln'in  "  ;  and  probably  the 
works  by  which  Messrs.  Tucker  &  Co.  are  most  widely 
known  are  the  familiar  "  Tucker  switches,"'  which 
attained  the  rare  distinction  of  setting  a  standard  of 
quality  that  has 
often  been  quoted 
in  consulting  engi- 
neers' specifications 
as  adequately  de- 
fining a  first-class 
article.  But  the 
firm's  operations 
are  by  no  means 
confined  to  small 
tumbler  switches  ; 
while  these  form  the 
solid  foundation  on 
which  their  reputa- 
tion was  built  up, 
they  also  make  large 
numbers  of  knife 
switches  and  fusible 
cut-outs,  up  to 
2,000  amperes' 
rating,  and  con- 
struct main  lighting 
and  power  switch- 
boards and  switehgear  generally,  for  pressures  up  to  GOO 
volts,  in  all  sizes  that  are  called  for.  They  also  turn  out  a 
large  quantity  of  ironclad  switches,  service  fuse-boxes,  fuse 
and  distributing  boards,  &c,  paying  in  this  respect  special 
attention  to  the  requirements  of  the  Home  Office. 


Fig.  1.— Assembling  "Tucker"  Switches. 


miles  outside  Birmingham,  in  a  rising  industrial  district, 
covers  four  acres,  of  which  one-half  is  occupied,  and  the 
employes  number  about  six  hundred.  The  buildings  were 
erected    six  i  years    ago >"  by    the    company,    and    further 

extensions  are 
already  under  con- 
sideration. 

The  front  of  the 
building  on  King's 
J  load  comprises  the 
finished  goods  ware- 
house  and  dis- 
patching depart- 
ment on  the  ground 
floor,  withtheofhees 
above ;  the  latter 
adjoin  a  gangway 
running  across  the 
end  of  the  works, 
and  joining  longi- 
tudinal galleries  at 
either  side.  The 
offices  are  divided 
into  sections 
corresponding  to 
the  various  depart- 
ments, including  a 
large  drawing  office,  staff  mess-room,  and  a  recently 
equipped  showroom.  Intercommunication  telephones,  with 
some  3o  lines,  connect  up  the  different  offices  and  works. 

Xo  electricity  supply  being  available  in  the  neighbourhood 
at    the    time    when    the   works   were    erected    (but    the 


Fig   2.— Switch  Bay  and  part  of  Press  Department  from  the  West  Gallery. 


Since  the  founding  of  the  business  some  20  years  ago  by 
Mr.  J.  II.  Tucker,  who  is  now,  as  then,  the  mainspring  of 
the  firm's  activity,  the  works  have  thrice  been  moved  to 
larger  premises,  and  three  time3  the  business  has  outgrown 
the  accommodation  at  command  ;    the  present  site,  a  few 


Birmingham  Corporation  has  now  laid  mains  there),  power 
is  provided  by  gas  engines  fed  with  town  gas.  A.  40-KW, 
dynamo  driven  by  a  National  gas  engine,  with  a  storage 
battery,  supplies  electricity  for  lighting  and  a  proportion  of 
power,  but  the  bulk  of   the  driving  is  effected  by  three 
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other  engines,  one  being  a  75-h.p.  Crossley  of  the  latest 
throttle-governed  type,  and  another  a  58-H.P,  National 
engine. 

With  the  exception  of  the  cabinet-making  shop,  electric 
light  station  and  annealing  house,  which  are  situated  in  the 
goods  receiving  yard  alongside  of  the  works,  all  the 
departments  are  accommodated  under  one  roof.  A  large 
stock  of  raw  material  is  kept  in  hand,  the  only  items  that 
are  not  manufactured  throughout  in  the  works  being  iron 
eastings  and  porcelain  parts.  A  spacious  and  well-equipped 
tool-room  is  also  provided,  in  which  all  of  the  numerous 
tools,  dies,  jigs,  &C,  employed  in  the  works  are  made.  The 
manufactured  products  may  be  classified  under  three  heads  : 
tumbler  switches,  accessories,  and  Bwitcbgear,  and  the  works 
are  nominally  divided  correspondingly  into  press  and 
automatic  machine  departments,  machine  shop,  and 
assembly  departments,  in  addition  to  which  are  the  various 
stores,  pattern  shop,  experimental  department,  and  what  we 
may  call  the  finishing  shop,  where  polishing,  plating, 
dipping  and  lacquering  processes  are  curried  on. 

Naturally,  a  great  deal  of  the  work  is  done  witli  hand 
and  power  presses,  and  the  press  department  occupies  a 
large  area,  near  the  front  of  the  building  ;  parts  of  it  appear 


Fm    4.— Machine  Shop. 


in  two  of  the  views  which  accompany  this  article. 
Beyond  this  are  33  automatic  machines,  which  turn  out  all 
the  screws,  dollies  and  similar  parts.     More  than  half  a 


Fiu.  9, — Tuckeb  Ibonci.ad  Service  Fuses. 

million  small   turned  parts  and  small  screws  are  required 
every    week.       Some     extremely    ingenious    devices    are 

employed  in  this  depart- 
ment for  certain  processes, 
such  as  the  screwing  of 
lampholder  barrels  with 
chasers,  which  carry  out 
the  operation  in  six  stages, 
producing  a  practically 
perfect  thread.  The  switch 
parts  are  made  to  limit 
gauges,  with  an  allowance 
of  \  a  mil  up  or  down. 
Certain  parts  of  switches 
and  small  fuses  are  made 
on  semi-automatic 
machines.  Most  of  the 
work  is  piece-work,  and 
after  each  process  the 
parts  go  into  the  stores, 
whence  they  are  re-issued 
for  further  manufacture  ; 
those  that  undergo  several 
operations  in  the  press 
department  are  annealed 
at  intervals  in  a  c  >ke- 
fired  furnace.  Tumbler 
switches  are  assembled  in 
one  of  the  side  galleries, 
where  they  are  also 
carefully  inspected 
before  passing  into  store  ;  cheap  switches  are  apt 
to  be  found  inaccurately  adjusted  on  delivery,  but 
this     cannot    be     said    of      the     Tucker    switches,     in 


Fi'i.  .".. — SWITCHGBAB  Bay. 


«■**  Fig.  B. 

Tucked  Tumbles  Switch  and  Fuss. 
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the  manufacture  <>f  which   rigid  inspection  is  an  essential 
feature. 

The  work  of  the  accessories  department,  where  fuses, 
small  switches,  &c.,  are  made,  is  carried  on  at  the  opposite 
side  of  the  building,  these  items  being  assembled  in  the 
gallery  <»n  that  side.    Amongst  the  items  there  dealt  with 


LhiiL  any  known  linisli  can  be  reproduced  here,  and  that  the 
company  employs  a  greater  variety  of  finishes  than  any 
other  linn  in  Birmingham.  Fourteen  standard  plating 
finishes  are  used,  but  these  are  subject  to  innumerable 
variations;  and,  in  addition  to  the  familiar  steel  bronze 
and  black  finishes,  we  noted  in  particular  old  and  rusty  iron. 
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-Automatic  Machines. 


Fig.  8. — Stove  Enamelling  Room. 


are  neat  little  ironclad  service  fuse  boxes,  fuse  boards,  fuse 
clips,  and  ironclad  watertight  turn  switches.  A  special  range 
of  fuse  clips  and  sockets  has  been  designed  to  meet  the  H.O. 
regulations,  all  metal  parts  being  sunk  into  or  enclosed  in 
porcelain,  so  that  accidental  contact  with  any  live  metal  is 
practically  impossible.  Larger  switches  and  fuses  are  made 
in  the  switch  shop,  which  occupies  a  considerable  proportion 
of  the  building,  and  for  part  of  its  length  adjoins  the 
machine  shop,  where  the  cast-iron  cases  are  bandied.     For 


mildewed  green,  and  American  royal  copper — all  on  bras3 
domes.  Cable  lugs  are  here  electroplated  with  tin,  to  produce 
a  thin  and  uniform  coating  without  the  defects  that  result 
from  dipping  into  molten  tin.  The  plating  vats  are  heated 
with  steam  ;  the  dipping  vats  are  provided  with  hoods  and 
a  large  fan  which  draws  off  the  fumes  ;  and  the  polishing 
shop,  which  is  clean  and  airy,  is  provided  with  downward 
ventilating  ducts  which  carry  the  du«tto  a  cyclone  separator. 
Adjoining  the  annealing  house  is  a  new  shop  containing  a 


Fig.  9.— Press  Shop  ;  Office  Gallery  in  Background. 


the  latter  purpose  comparatively  heavy  machine  tools,  multi- 
spindle  drills,  &c,  are  provided,  and  the  work  is  done  with 
jigs,  which  are  designed  with  a  special  eye  to  economy  in 
production — using  the  same  drills  for  different  holes,  anil  so 
on,  as  far  as  possible.  Milling  machines  are  installed  for 
switch  and  fuse  parts,  and  capstan  lathes. 

One  of  the  most  interesting  departments  is  that  where  the 
metal  parts  are  finished  ;  it  is  the  pride  of  this  department 


range  of  ovens  for  stove-enamelling  all  cast-iron  parts  ;  the 
ovens  are  heated  with  hot  water  at  a  pressure  of  500  lb.  per 
sq.  inch,  and  are  kept  at  the  different  temperatures  required 
to  produce  the  best  results  with  enamels  of  various  colours. 
A  special  silicate  enamel  that  the  firm  has  evolved  foi  the 
interior  coating  of  switch,  fuse,  and  iron  cases  generally  is 
also  applied  in  this  department. 

The  cabinet  shop  is  well  equipped  with  a  variety  of  wood- 
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working  machines  and  holds  a  large  stock  of  timber  in  course 
of  seasoning.     All  french-polishing  is  done  by  hand. 

Amongst  the  special  features  noted  in  a  tour  of  the  works, 
some  of  which  have  been  mentioned  above, 
were  specimens  of  china  switch  domes  tinted 
to  resemble  wood  exactly,  standardised  boxes 
for  switches  and  wall  sockets,  providing  for 
interchangeability,  and  various  handsome 
wall-plates,  &c. 

A  complete  modern  system  of  booking  is 
in  force  throughout  the  departments,  and 
it  is  possible  at  any  time  to  determine 
what  work  is  in  hand,  the  state  of  the 
stores  of  raw  materials  and  finished 
goods,  and  the  cost  of  production.  An 
instance   of   the   c  Hiciency 


HOTEL    LIGHTING    FITTINGS. 


of  the  organisation  was 
recently  afforded  when  a 
rush  order  for  1,000  bell- 
pushes  for  the  ss.  Aqui- 
tania  was  received  in  the 
morning  and  the  goods 
were  dispatched  the  same 
evening,  though  the  bulk 
of  them  had  to  be  manu- 
factured, specially  coloured, 
ab  initio.  The  motto  of  the 
firm  is  "  (Quality  first,"  and 
no  attempt  is  made  to  com- 
pete with  goods  that  arc 
cheap  because  they  are 
flimsy. 

Special  facilities  are  pro- 
vided for  the  staff  to  obtain 
their  meals  on  the  pre- 
mises at  a  remarkably  low 
tariff,  and  the  social 
welfare  of  the  staff  is 
promoted  by  the  firm  in 
various  ways. 

As  indicated  above,  Mr.  Tucker  himself 
directs  the  affairs  of  the  company.  Mr. 
T.  R.  Martin  is  the  commercial  manager,  and 
M  r.  J.  A.  Crabtree  chief  of  the  technical  staff  ; 
we  are  indebted  to  these  gentlemen  for  many 
courtesies  extended  to  us  on  the  occasion  of 
our  receni  visit  to  the  works. 


Fig.  l. 
One  ok  the  Electroliers 
at  the  Piccadilly  Hotel. 


For  the  lighting  of  the  Piccadilly  Hotel  a  number  of  special 
electrolier   fittings   and   ceiling  lights   have 
been   supplied  by   Messrs.   Veritys,  Ltd.,  of 
Si,  King  Street,  Covent  Garden,  W.O.,  who, 
among  other  things,  are  making  a  speciality 
of  this  class  of  work.     Two  of  the  principal 
classes   of  fittings  installed  by  them  for  the 
hotel  referred  to   are  shown  in  the  accom- 
panying   illustrations.       Fig.   1     is    one  of 
our    large   cast-brass    electroliers,   each    of 
which  has   54  lights.       The  total  diameter 
of  each  fitting  is  G  ft.     Semi-indirect  cut- 
glass  bowls  are  fitted  in  the  centre,   made 
up  of  specially  bent  panels 
and  fitted  with  dust  covers 
to  retain  efficiency.    Fig.  2 
is  an  example  of  GO  cast- 
brass  ceiling   lights  which 
were   also   supplied,    fitted 
with    semi  -  indirect     cut- 
glass   bowls.      The    bowls 
were  finished  in  a  manner 
so  as  to  avoid  glare,  and 
at  the  same  time  to  retain 
the  brilliancy  of   the  cut- 
tings.       We     understand 
that  the   lighting    of   the 
hotel    has   been    described 
as   a    perfect   example    of 
modern  hotel   illumination. 
Messrs.     Veritys,    Ltd., 
have  sent  us  some  advance 
proofs     of     new     bracket 
fittings    that  will    be    in- 
cluded   in    their   big    fix- 
ture list  which  makes   its 
appearance  in  the  autumn. 
New     models    are    con- 
produced    and    placed    on 
showroom.        A   specimen 
antique  brass  bracket  is  shown  in  fig.  3. 

Illuminating  fittings  have  been  a  feature 
of  the  Verity  business  ever  since  it  had  its 
beginning,  between  ninety  and  a  hundred 
years  ago.     Gas  fittings  were,  of  course,  for 


tinually    being 
display    in    the 


V 
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Flo,  ?.— A  Ceiling  Lkjiit  at  the  Piccadilly  Hotel. 

During  the  present  Convention  of  the  Incorporated 
Municipal  Electrical  Association  at  Birmingham,  probably 
not  a  few  of  the  members  will  take  advantage  of  the  oppor- 
tunity to  visit  these  works,  and  the  company  has  made 
arrangements  to  facilitate  the  journey,  at  the  end  of  which  a 
heirty  welcome  may  be  confidently  anticipated. 


:!.— An  Antique  Bracket. 


many  years  one  of  its  leading  features,  but  for  the  last 
thirty  years  at  least,  specialised  knowledge  and  skill 
have  been  brought  to  bear  upon  fittings  for  electrical 
illumination  —  a  department  affording  infinitely  greater 
scope  in  the  production  of  beautiful  designs  and  artistic 
effects. 
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A    QUESTION    OF    STATUS. 

Since  our  lust,  issue  appeared,  we  have  been  favoured  with 
a  copy  of  a  letter  written  by  the  Local  Government  Board 
for  Ireland  to  the  parties  chiefly  concerned  in  the  matter 
of  the  appointment  of  an  assistant  engineer  to  the  electri- 
city department  of  the  Corporation  of  Hublin,  to  which  we 
referred  in  our  leading  article  last  week. 

It  appears  that  the  majority  of  the  members  of  the 
technical  staff  of  the  department,  feeling  themselves 
aggrieved  at  the  action  of  the  Committee  in  making  an 
appointment  over  the  heads  of  many  of  them,  entirely  at 
variance  with  the  advice  of  their  chief,  sent  a  memorial 
to  the  L.(!.M.,  which  replied  that  it  had  addressed  a  letter 
to  the  Corporation  on  the  subject.  That  letter  is,  in  our 
opinion,  so  important  that  we  make  no  apology  for  printing 
it  in  full.  It  is  true  that  the  contents  of  the  letter  are 
of  immediate  interest  only  to  our  Dublin  friends,  but  no 
one  can  read  the  last  portion  of  it  without  seeing  at  once 
how  municipal  offenders  may  be  attacked  under  certain  con- 
ditions with  the  aid  of  the  heavy  ordnance  of  a  State 
Department. 

We  do  not  gather  that  Mr.  Ruddle,  the  city  electrical 
engineer,  or  Mr.  J.  L.  Kettle,  his  chief  assistant,  has  made 
any  effective  protest  against  the  indefensible  action  of  the 
Committee  in  ignoring  their  advice,  but  the  members  of 
their  staff  have  shown  the  right  spirit,  and  we  hope  that 
the  esprit  de  corps  which  they  have  displayed  will  bring 
them  the  result  which  rarely  fails  to  crown  the  loyal, 
determined,  and  continued  efforts  of  a  body  of  men  who 
seek  to  redress  a  gross  injustice. 

These  men  should  be  cheered  in  the  performance  of  a 
duty,  which  we  must  not  forget  involves,  at  least  at  the  out- 
set, a  good  deal  of  danger  to  the  individual,  by  the  reflection 
that  victory  will  provide  for  the  staffs  of  all  the  municipal 
supply  stations  throughout  the  kingdom  a  precedent  of  no 
mean  value. 

The  L.G.B.  in  this  case  threatens  the  Corporation  with 
the  only  weapon  which  seems  to  strike  any  terror  into  its 
heart,  namely,  the  golden  rod,  and  it  delights  us  to  see  that 
the  L.G.B.  is  prepared  to  hold  up  a  loan  of  many  thousands 
of  pounds  until  it  is  satisfied  that  the  technical  staff  which 
will  handle  the  new  apparatus  is  properly  qualified  to  do  so 
without  disaster  to  the  undertaking  and  inconvenience  to 
the  consumers. 

It  will  be  interesting  to  see  what  happen?,  and  we  will 
keep  our  readers  informed. 

[copy.] 

Local  Government  Board,  Dublin, 

June  llt/i,  1914. 
No.  29,045/1914. 

Dublin  County  Borough. 

Sir, — I  am  directed  by  the  Local  Government  Board  for  Ireland  to 
forward,  for  the  consideration  of  the  Dublin  Corporation,  the 
enclosed  memorial  which  the  Board  have  received,  signed  by  20 
members  of  the  technical  staff  of  the  electricity  supply  department, 
and  other  documents  relating  thereto,  with  regard  to  the  recent 
appointment  of  an  assistant  engineer  in  connection  with  the 
electricity  supply. 

It  appears  from  the  report  of  Mr.  Ruddle,  city  electrical  engi- 
neer, that,  owiDg  to  the  large  iucrease  in  the  work,  he  recommended 
the  appointment  of  an  assistant  to  Mr.  H.  L.  Elward,  the  engineer- 
in-charge  of  the  important  work  of  testing  and  connecting  up  all 
consumers'  installations,  and  of  seeing  that  all  technical  and 
official  regulations  are  complied  with  for  thB  protection  of 
both  the  Corporation  and  the  consumer.  Mr.  Ruddle,  it  seemp, 
stated  that  the  assistance  to  Mr.  Elward  could  only  be  given  by  a 
highly-trained  electrical  engineer  capable  of  carrying  out  the  full 
duties  in  one  district  while  Mr.  Elward  was  engaged  in  another, 
and  Mr.  Ruddle  recommended  that,  in  furtherance  of  the  principle 
of  promotion,  Mr.  McKeown,  as  senior  on  the  list  of  engineers 
qualified  and  available,  should  be  regularly  appointed  as  assistant 
to  Mr.  Elward,  without  increase  of  salary.  This  recommendation, 
however,  was  not  accepted  by  the  Committee. 

At  a  subsequent  meeting  of  the  Committee,  it  seems  that  Mr. 
Ruddle  reported  that  he  had  received  10  applications  for  the 
position,  and  he  recommended  that  in  the  best  interests  of  the 
Corporation,  and  having  regard  to  the  importance  of  the  duties  to 
be  performed,  the  appointment  should  be  made  from  one  of  the 
following  four  engineers,  namely,  Messrs.  C.  McKeown,  J.  HardiDg, 
W.  Nolan  and  W.  Downey.  The  Committee,  however,  ignored  the 
recommendation  of  their  expert  adviser  and  recommended  Mr.  B. 
Muntz,  an  installation  wiring  inspector,  for  the  post,  and  this 
recommendation  of  the  Committee  appears  to  have  been  adopted 
by  the  Corporation. 


Mr.  Mont/,  it    ll   kUeged,  has    hail  only  lour  y<mn    <■>.; 

Uie  employment  of  the  Corporation,  and  would  not  seem  from  .Mr 
Raddle ■  report  to  be  properly  qualified  to  take  full  charge  of  the 
electricity  Hupply  works. 
The  lijard  have   nndei  consideration  an  application   iron,  the 

Corporation  for  a  largo  loan  tor  the  extension  of  tin  eleotriottj 
works,  and  it  is  incumbent  on  them  to  be  aatiefled  regarding  the 
proper  management  of  them;  works.  They  further  deiiro  to  call 
the  attention  of  the  Corporation  to  the  danger  which  may  arine  in 
placing  any  important  electric  work  in  charge  of  a  man  with 
inMiflioient  experience  and  qualifications  as  it  is  obvioim  that  any 
mismanagement  might  lead  to  s?rious  accidents  and  to  incon- 
venience to  the  public. 

■  The  Board,  therefore,  suggest  that  the  Corporation  should  be 
guided  by  the  advice  of  their  responsible  engineer,  and  appoint  an 
assistant  engineer  possessing  the  necessary  technical  experience. 

The  documents  sent  with  this  letter  should  be  returned  to  this 
department  with  the  reply  of  the  Corporation. 


The  Town  Clerk, 

City  Hall,  Dublin. 


I  am,  Sir, 

Your  obedient  Servant, 

A.  R.  Baiila.-s,  Secretary. 


OPENING    FOR    ELECTRICAL    GOODS    IN 
THE    LEVANT. 


M.  Gibaud,  President  of  the  French  Chamber  of  Commerce  at 
Constantinople,  gives,  in  a  recent  issue  of  the  Chamber's  Bulletin, 
a  useful  article  on  the  outlet  for  electrical  goods  in  the  Levant. 
Ottoman  statistics,  he  states,  do  not  discriminate  imports  relating 
to  electricity.  Moreover,  the  latest  publication  deals  only  with  the 
statistical  year  1910-11,  since  when  electricity  has  made  huge  pro- 
gress in  Turkey.  It  is  now  in  course  of  being  definitely  installed 
in  Constantinople.  As  a  matter  of  fact,  this  metropolis  will 
shortly  be  endowed  with  an  important  network  of  electric  tram- 
ways ;  four  principal  lines  are  already  working — -the  Tunnel  to 
Chichli  line,  the  Tunnel  to  Tatavla,  Carakeuy  to  Bechtitache,  and 
Carakeuy  to  Emin  Eunu — and  others  are  being  rapidly  got  out  of 
hand.  The  public  have  accorded  an  emphatic  welcome  to  these 
lines  of  tramway,  which  are  built  of  first-class  material  and  work 
well.  The  greater  number  of  the  motor-cars  have  two  trailers.  The 
electric  light  will  shortly  be  installed  in  the  city  ;  the  mains  are 
laid  already.  This  will  rejoice  the  inhabitants  of  Pera,  whom  the 
gasworks  at  Dolma-Bagtche  now  force  to  live  in  perennial  dark- 
ness. Lastly,  the  telephone  is  being  placed  at  the  disposal  of  the 
public.  Electricity  is  thus  about  to  make  its  official  entry  into 
Constantinople  to  the  lively  satisfaction  of  those  who  inhabit  the 
city.  We  may  say,  however,  that  it  is  not  altogether  a  novel 
institution.  Electric  bells  are  installed  almost  everywhere  ;  private 
electric  plants  have  furnished  the  electric  light  to  a  certain 
number  of  houges  ;  State  departments  are  connected  up  by  tele- 
phone, which  is  likewise  installed  in  many  business  establishments 
and  even  in  private  houses.  But  what  was  only  the  exception  is 
now  to  become  general.  It  is  probable  that  the  greater  number 
of  the  electric  generating  plants  belonging  to  private  individuals 
will  stop  working  when  the  municipal  service  starts.  Electric  lifts 
and  cranes  will  likewise  be  served  with  current  from  the  public 
supply,  also  the  motors  used  in  small  trades,  now  driven  by  petrol,  &c. 
Taking  in  detail  the  applications  of  electricity  in  the  city,  electric 
bells,  as  previously  said,  are  found  everywhere  in  Constantinople 
and  even  in  the  provinces.  The  maior  part  of  the  wires  comes 
from  Germany,  although  those  from  France  are  of  better  quality. 
Similarly,  the  indicator  boards  are  imported  from  Germany. 
Of  the  whole  of  these  items,  Germany,  we  are  informed,  tupplies 
70  per  cent.,  20  per  cent,  only  falling  to  France  and  10  per  cent,  to 
Belgium.  A  German  bell  can  be  obtained  for  12  p.,  or  2'50  fr.  ;  a 
French  bell  costs  double.  The  cheap  bells  are  set  up  by  stove 
makers  who  have  no  notion  of  electricity.  These  installations  are 
always  getting  out  of  order,  and  continually  need  repairing. 

As  previously  stated,  since  the  granting  of  the  Constitution  many 
telephones  have  been  set  up  ;  this  is  also  the  case  in  the  provinces. 
Those  most  in  use,  on  account  of  their  low  price,  are  German  ;  in 
the  provinces  they  are  all  German.  As  a  result  of  the  creation  of 
the  S  clctc  Ottomane  des  Telephones,  there  has  been  a  stoppage 
of  private  installations.  In  the  supply  of  telephone  wire  and  cable 
the  French  are  fairly  active,  some  seven  French  firms  participating. 
The  Socictc  Ottomane  des  Telephones  is,  as  regards  its  capital, 
Anglo-Franco- American.  It  has  imported  its  cable  from  England, 
and  its  equipment  from  Belgium.  Its  manager  is  an  Englishman. 
The  several  electric  lighting  installations  which  have  been  in 
existence  for  some  time  at  Constantinople,  namely,  those  at  the 
Banque  Ottomane  and  the  Department  de  la  Dette  Publique.  are 
French,  and  were  supplied — the  former  by  the  Societe  d'Eclairage 
Electrique,  of  Paris,  and  the  latter  by  the  firm  of  Sautter,  Harle 
et  Cie.,  also  of  Paris  ;  they  have  given  excellent  results.  Lster, 
Messieurs  L.  Faure  et  Cie.  installed  the  electris  light  in  several  estab- 
lishments. But  in  more  recent  times  all  the  big  German  firms  have 
opened  agencies  in  the  city  ;  with  the  commercial  agent  is  located 
a  technical  expert,  which  practice  facilitates  business.  They  also 
accord  very  great  facilities  for  payment  and  their  prices  are  low. 
A  Hungarian  company  likewise  opened  a  branch,  and  an  Italian 
firm  followed  suit,  wirh  strong  support  from  an  Italian  bank. 
La  Socie  6  Ottomane  d'Electricite;  entrusted  with  the  public  electric 
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lighting,  opened  a  branch  to  carry  out  private  installations,  and, 
lastly,  all  the  chief  workmen,  trained  by  the  various  firms  mentioned 
above,  formed  themselves  into  a  company  and  offered  to  carry  out 
small  installations.  Competition  in  consequence  became  very  keen, 
and  French  firms  remained  for  a  certain  period  almost  at  a  stand- 
still. Lately  a  turn  in  the  tide  has  set  in.  The  Socicte  Ottomane 
d'Electricite,  recognising  the  difficulties  attending  on  private  work, 
and  the  consequent  vexations,  have  closed  their  private  installation 
branch.  The  other  big  firms,  become  wiser  by  experience,  have 
raised  their  prices  and  become  more  cautious.  The  very  small 
contractors  have  succumbed  to  the  exigencies  of  credit,  and  retaken 
positions  with  their  old  employers.  French  firms  are  now,  there- 
fore, encountering  a  more  reasonable  competition. 


ELECTRICAL    TERMS    AND    DEFINITIONS. 


(Continued  /'row  page  969.) 

The  following  are   new  definitions:— 
R.M.S.— Abbrei  iation  for  root-meian-square. 
Rail,  Live,  Thihd,  Fourth.— See  Conductor  Rail. 
Rated  Load  or  Output  (of  generators  and  motors).— The 
output  which   generators  or  motors  are  intended  to  produce 
under  spi  cified  conditions. 
Rating    of    generators,    motors,    accumulators,     etc.— The 
nation  of  the  prop   ed   output  under  the  specified  con- 
ditions, such  as  continuous  working  or  intermittent  working. 
Ratio    of    Transformer,    Ratio   of   Transformation.— The 
number  obtained  by  dividing  the  primary  volts  or  amperes  by 
the  secondary  volts  or  amperes  in  voltage  and  in  current  trans- 
formers respectively.    The  number  is  not  quite  constant,  and 
depends  to  some  extent  on  the  conditions. 

keactancb.— That  component  of  impedance  which  is  not 
caused  by  resistance. 

Reactive  Current.— The  component  of  the  current  in  quad- 
rature with  the  voltage. 

Reactive  Power.— In  an  alternating-current  circuit,  the  pro- 
duct obtained  by  multiplying  the  volt-amperes  into  the  sine 
of  the  angle  of  phaeerdifference  between  the  current  and  the 
potential  difference. 

Reactive  Voltage. — The  product  of  reactance  and  current. 
Receiver,  Telephone. —  That  part  of  the  telephone  apparatus 
which  reproduces  the  sounds. 

order.— Any  apparatus  which  makes  a  permanent  record. 
Rectifier. — An    apparatus    which    converts   an    alternating 
current  into  a  unidirectional  current. 

Rectify,  To.— To  convert  an  alternating  current  into  a  uni- 
directional current  approaching  more  or  less  to  a  continuous 
current. 

Regulation  (a)  of  a  generator.— The  variation  (up  or  down) 
of  pr<  een  no  load  and  full  load  under  specified  con- 

ditions. Special  meaning  :  The  percentage,  rise  in  pressure 
when  full  load  is  removed  from  a  generator,  the  speed  and 
excitation  being  kept  constant,  (b)  of  a  motor.— The  varia- 
tion (up  or  down)  of  tip'  speed  between  no  load  and  full  load 
under  specified  conditions,  usually  constant  supply  voltage. 
(c)  Telegraph  and  overhead  wire-work.— The  equidistance  of 
wires  on  a  span. 

Relay. — An  apparatus  for  opening  or  closing  a  circuit,  con- 
trolled by  the  current  in  another  circuit. 
,—See  Magnetic  Reluctance. 
Reluctivity.— See  Magnetic  Reluctivity. 
.:.'   nei  anence. 

RjBMOTE  Control. — The  controlling  of  apparatus  and  plant 
from  a  distance,  e.g.  the  operation  of  the  main  switches  from 
a  switchboard  at  a  distance  from   them. 

[DUAL  MAGNETISM. — The  magnetism   remaining  after  the 
magnetizing  force  has  been  removed.  .    . 

--in)  That  property  of  a  substance  or  body  which 
causes  in  it  a  dissipation  of  electrical  energy  as  heat  when  a 
current  flows  through  it.  (b)  The  resistance  of  a  conductor  is 
the  quotient  of  the  pbt<  atial  diffi  ri  nee  between  the  terminals 
of  the  conductor  by  the  cum  nt,  usually  expressed  in  ohms. 
Resistance,  Magnetic. — Bee  Magnetic  Reluctance. 
Resistance,  Specific. — See  Resistivity. 

iivuy. — The  resistivity  (specific  resistance)  of  a  sub- 
stare  I  nductiyity. 

\   circuit  is  said  to  bo  in  resonance  when  the 
iduced  in  it  have  the  frequency  of  the  natural 
in  the  circuit. 
Ri  ri  mtvity.—  A  synonym  f-  :'nrce. 

traction.    The  conductor  con- 
veying electric  cm  rent  from  the  rails  to  sub-stations  or  to  the 
"in. 

i  IKBR.— A    circuit    breaker     which    is 
opener]  aui  direction  of  the  current  is  re- 

relay  which  is  only  operated 
by  a  currenl  in  one  direction. 

resistance, 
rter. 
:?    of  an   alternating-current  generator    or 
■     whether  armature  or  field  magnet,  which  rotates. 
(To  be  continued.) 


NOTES. 


Apparatus  Needed  for  Wokin«r  Technical  Institute. 

— A  few  weeks  ago  we  referred  to  the  opening  that  existed  for  some 
of  our  manufacturers  generously  to  assist  in  furnishing  certain 
electrical  and  engineering  equipment  required  for  the  new  school 
and  institute'  at  Woking.  We  are  pleased  to  say  that  offers  have  been 
received  from  several  firms,  and,  for  the  information  of  those  who 
may  be  still  thinking  the  matter  over,  we  print  below  full 
particulars  of  the  apparatus  and  articles  that  they  are  invited  to 
contribute  : — 

PHTSIC8  LABORATORY. —  Apparatus  for  Electricity  n/nl  Mag- 
netism.—  Electricity,  Frictional :  12  thick  glass  rods,  12  in. ;  \2 
ebonite  rode.    12  in.  ;    12  rods  of  sealing-wax;    12  electroscopes, 

1  leaf,  students'  size  ;  4  electrophoruaes  ;  2  Leyden  jars,  movable 
caatings  ;  2  each  spherioal,  cylindrical,  pear-shaped  conductors  of 
wood,  covered  with  tin-foil,  on  insulated  foot ;  1  Wimshurst 
machine,  simple  form,  24 -in.  plates  ;  1  Franklin  pane ;  1  air 
condenser  ;   1  pair  discharging  tongs  ;  1   set  of  Faraday  ice-pails  ; 

2  Leyden  jars,  pint  si/.e  ;  1  brass  sphere  with  hole  for  proof  plane  ; 

1  doz.  each  flannel  and  silk  rubbers  ;  1  electric  whirl ;  1  insulating 
stool. 

Electricity,  Voltaic:  1  each  Daniell,  Grove  and  BuDsen  cells; 
6  Leelanche  cells,  2  pints  :  12  copper  plates  for  simple  cells  ;  12 
zinc  plates  for  ditto  ;  1  each  bichromate  cell,  2-pint  size,  1-pint  size  ; 

2  secondary  batteries,  each  3  cells.  Instruments:  1  tangent  galvano- 
meter ;  2  D'Arsonval  galvanometers  ;  1  ballistic  ge' vanometer  ; 
4  resistance  boxes,  1-50  ohms  ;  2  Post  Office  bridges,  students'  form  ; 
4  metre  bridges  ;  6  two-way  switches  :  6  single-tapping  keys  ; 
2  double-tapping  keys  ;  2  Ruhmkorff  commutators  ;  24  terminals, 
1{  in.  ;  24  binding  screws,  connectors  1  in.  ;  1  electromagnet,  8  in. 
long,  1  in.  core  ;  2  induction  coils  ;  1  students'  motor  ;  1  students' 
dynamo  ;  2  apparatus  for  determining  J  electrically  ;  1  Oersted 
apparatus  ;  3  deflecting  galvanometers,  scales  and  stands  ;  1  volt- 
meter, 0-10  volts  ;  1  ammeter,  0-10  amperes  ;  1  adjustable  rheostat ; 
insulated  copper  wire. 

Magnetism  :  6  pairs  bar  magnets,  10  in.  ;  6  pairs  ditto,  5  in.  ; 
6  pairs  horse-shoe  magnets,  10  in.  ;  6  pairs  ditto,  5  in.  ;  12  exploring 
magnets  ;  12  compass  needles  and  stands  ;  2  deflection  magneto- 
meters ;  2  vibration  magnetometers  ;  1  dipping  needle  :  21  steel 
knitting  needles  ;  2  i  soft  iron  rods. 

List  of  Wireless  Apparatus. — Alternating  Current:  Main  switch  ; 
manipulative  key  ;  magneto  key  ;  variable  inductance,  low  fre- 
quency ;  transformer  ;  condenser  ;  air  cheke  ;  j'gger  ;  spark  gap  : 
variable  inductance,  high  frequency  :  aerial  indactance  ;  arrester 
spark-gap  ;  multiple  tuner  ;  magnetic  detector  ;  telephones ;  buzzer  ; 
lea  Is  to  aerial. 

Direct  Current:  Starter  and  field  regulator  for  transformer 
(rotary)  ;  main  switch  ;  buzzer. 

The    Power   Consumption    of  Electric   Lighting 

Dynamos  and  Engine  Starters.— The  question  has  frequently 
baen  raised  as  to  the  amount  of  power  consumed  in  the  running  of 
a  car  electric  lighting  dynamo  and  engine  starter.  With  the  object 
of  settling  the  point  so  far  as  its  own  particular  set  is  concerned, 
oie  American  maker  of  such  equipments — the  United  States 
Lighting  and  Heating  Co.,  of  Niagara  Falls,  N.Y. — whoee  U.S.L. 
SJt  is  combined  in  a  single  unit,  recently  carried  out  an  interesting; 
test  with  a  car  fitted  with  the  arrangement.  Four  runs  were 
made,  each  with  a  measured  gallon  of  petrol.  Two  runs  were  made 
in  each  direction,  that  is,  one  each  way  with  the  motor-generator 
at  work,  and  the  others  with  the  apparatus  out  of  gear ;  an 
average  speed  of  25  miles  per  hour  was  maintained  during  the  four 
runs,  so  that  the  conditions  throughout  should  be  equal.  It  was 
found  that  when  the  generator  was  delivering  its  maximum  output 
the  car  ran  a  distance  of  ll'So  miies  to  the  gallon,  while  with 
the  generator  out  of  commission  the  distance  covered  was  12'3 
miles,  or  3  8  per  cent,  farther.  A  little  calculation  with  these  figures 
will  show  that  it  took  0'08  gallon  per  hour  to  operate  the  motor- 
generator,  or,  in  other  words,  that  the  machine  will  deliver  its 
maximum  power  for  12$  hours  on  one  gallon  of  spirit.  At 
25  M.P.H.,  the  car  will  travel  312$  miles  in  12j  hours,  so  that, 
taking  petrol  at  Is.  :id.  per  gallon,  the  extra  cost  of  spirit  owing 
to  the  installation  of  the  motor-generator  is  about  4d.  per  100 
miles,  which  is  not  a  high  figure  considering  the  convenience  of 
electric  starting  and  lighting.  It  is,  however,  asserted  that 
instead  of  using  more  petrol,  it  is  more  than  probable  that  the 
installation  of  the  motor-generator  effects  an  economy  in  petrol 
consumption,  owiDg  to  the  fact  that  the  easy  starting  allows  the 
motorist  to  stop  his  engine  when  the  car  is  stopped  for  only  a 
few  minutes,  instead  of,  as  in  the  ordinary  course,  keeping  it 
running.  This  saves  idle  consumption  of  petrol  which,  in  some 
cases,  may  amount  to  more  than  the  extra  quantity  required 
because  of  the  presence  of  the  motor-generator. 

The    Leeds    Strike. — An    inquest     on    the    body    of 

William  Culloden  (12),  of  58.  Holborn  Street,  Woodhouse,  Leedi, 
an  inspector  in  the  Leeds  Corporation  electricity  department,  was 
held  at  Kirkstall  la^t  week.  It  was  stated  that  the  deceased's 
bidy  was  found  in  the  Leeds  and  Liverpool  Canal  near  Xewlay  on 
the  previous  Sunday.  During  the  recent  municipal  strike  Cullcden 
had  remained  loyal  to  the  Corporation.  The  result  was  that  he 
was  called  a  "blackleg,"  and  phortly  affer  the  dispute  he  wai 
attacked  by  two  men  and  kicked  under  the  chin  because  he  had 
remained  at  work  whilst  the  others  were  on  strike.  These 
incidents  had  made  him  depressed,  and  his  worry  had  been 
accentuated  by  one  or  two  small  home  affairs.  The  jury  returned 
a  verdict  of  "  Suicide  through  temporary  insanity." 
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Seasoning  Timber  Electrically.—  In  the  Melbourne 

i.   of  May  5th,  a  report  wm  given  of  evidence  before  a  iltting 

of   the  Commonwealth  I '<> wt'l liuitii;  Commission. 

Mr.  F.  A.  Aloock,  managing  director  of  Aloook  Proprietary,  Ltd., 
billiard  table  manufacture™,  stated  that  his  firm  needed  a  good 
deal  of  timber  whirl:  moored  seasoning  boforo  it  could  bo  used. 
During  the  pust  five  yours  they  had  employed  a  Bpeoial  prooeil  of 
seasoning  by  means  of  electricity.  An  electric  current  was  pushed 
through  the  timber,  tho  sap  acting  as  the  conductor.  The  period 
of  treatment  depended  upon  the  length  and  thickneHH  of  tho  wood. 
Timber  IS  ft.  long  <  1  ft.  wide  oould  be  seasoned  in  about  eight 
hours,  but  it  had  to  be  staoked  for  four  or  five  months  after 
treatment  in  order  to  dry  up  all  the  moisture  which  remained. 
Formerly,  however,  when  the  seasoning  was  done  naturally,  they 
had  to  stack  the  timber  for  four  or  five  years  before  it  was  fit  for 
use.  The  results  of  the  electrical  process  had  been  very  satisfac- 
tory, and  the  losses  from  warping  were  much  less  than  when  they 
employed  tho  natural  method  of  seasoning.  His  firm  had  had  a 
parcel  of  timber  tested  by  the  Powellising  process,  and  the  result 
waH  not  satisfactory.  The  process  seemed  to  have  beon  too  severe 
on  the  timber,  and  some  of  the  wood  split. 

In  reply  to  questions  by  members  of  the  commission,  he  said  his 
firm  had  experienced  difficulty  in  getting  a  sufficient  supply  of 
blackwood.  By  means  of  their  electrical  process,  however,  supplies 
were  made  more  quickly  available. 

Mr.  T.  J.  Lawson,  foreman  in  the  employ  of  Alcock  Proprietary, 
Ltd.,  said  that  natural  seasoning  took  quite  five  years,  and  the  los3 
of  timber  through  warping  and  other  souroes  was  quite  25  per 
cent.  After  timber  had  been  treated  by  the  eleotrical  process,  he 
did  not  think  the  loss  was  10  per  cent.  He  considered  that  the 
process  could  be  used  on  a  large  scale  and  that  logs  could  be 
treated.  It  was  only  a  question  of  power.  The  greener  the  timber 
the  better  the  results.  They  had  used  the  special  process  principally 
on  blackwood,  but  mountain  ash  had  also  been  treated  successfully. 

Mr.  Alcock,  recalled,  stated  that  he  did  not  think  it  would  be  a 
difficult  matter  to  force  a  preservative,  such  as  sulphate  of  zinc, 
into  timber  immediately  after  the  sap  had  been  removed  by  the 
electrical  process. 

Water-Power     Congress. —  A    second    White    Coal 

(houille  blanche)  Congress  is  to  be  held  at  Paris  on  September  6th. 
This  Congress,  in  which,  it  is  said,  a  number  of  prominent 
foreign  scientists  and  engineers  will  participate,  will  study  a 
variety  of  important  matters.  M.  Leon  Michoud,  professor  of  the 
faculty  of  law  at  Grenoble,  will  set  out  the  legislation  relating  to 
"  white  coal "  in  the  principal  countries  of  the  world.  The 
legislation  affecting  hydroelectric  stations,  as  regards  State-owned 
water  courses,  will  be  treated  of  by  M.  Paul  Bougault,  of  Lyons. 
M.  Pillet,  professor  of  the  faculty  of  law  at  Paris,  will  study  the 
legislation  of  hydroelectric  stations  as  regards  non-navigable 
watercourses;  and,  lastly,  M.  Billeydier,  dean  of  the  faculty  of 
law  at  Grenoble,  will  handle  the  subject  of  riverain  rights,  and 
especially  the  law  as  to  the  flow  of  water. 

Water-power  Society  in  Sweden. — From  the  annual 

report  of  the  Svenska  Vattenkraftforeningen  (Swedish  Water- 
power  Society),  we  learn  that  that  body  now  comprises  226  mem- 
bers, au  increase  of  seven  during  the  past  12  months.  The 
Swedish  Timber  Export  Association,  the  Swedish  Wood  Pulp 
Association,  the  Swedish  Paper  Manufacturers'  Association  and 
the  Jernkontoret  are  represented  on  the  board  of  the  Society, 
which  has  recently  published  a  number  of  brochures  on  the  water- 
power,  waterfalls,  &c,  of  Sweden. 

Terrestrial  Magnetism, — The  report  of  the  Astronomer 

Royal  for  the  past  year  states  that  the  new  instruments  for  record- 
ing the  variations  in  the  magnetic  elements  are  to  be  housed  in  a 
new  building  in  the  Park,  in  which  the  temperature  will  be  main- 
tained constant  by  electric  heaters  and  a  thermostat.  The  mean 
values  of  the  magnetic  elements  for  the  past  four  years  were  as 
follows: — 

Horizontal  force  Dip  (3in. 

Year.  Declination  W.  in  c  Q.8.  units.  needles). 

1910  ...     15°  4P2'  018532  66°  52'  37" 

1911  ...     16°  33  0'  018529  66°  52'     6" 

1912  ...     15°  243'  018528  66°  51'  46" 

1913  ...     15°  15-2'  0'18514  66°  50'  27" 
Time  signals  are  regularly  received  from  the  Eiffel  Tower  and 

Norddeich  ;  they   are  slightly  late  on  G.M.T.— generally   0  04  to 
0  05  second  in  the  case  of  the  former,  and  about  0'06  in  the  case  of 
*Norddeich. 

Diesel  Engine  Users'  Association. — The  next  meeting 

of  this  Association  will  beheld  at  4  p.m.  on  Wednesday,  July  8th, 
at  the  Institution  of  Electrical  Engineers,  Victoria  Embankment, 
W.C,    There  will  be  no  meeting  of  the  Association  in  August. 

Copper. — Returns  for  the  end  of  May,  as  shown  on 
Messrs.  H.  R.  Merton  &  Co.'s  tables,  give  a  further  increase  in 
European  visible  supplies,  which  rose  during  the  month  from 
29  278  tons  to  32.370.  Of  this  increase,  England  had  1,165  tons, 
and  France  3,62 I,  there  being  a  decrease  in  German  and  Dutch 
stocks,  and  the  quantity  afi  at  frcui  Chile.  Supplies  for  the 
mon'h  were  high  from  North  America,  and  below  average  from 
Spain  and  Portugal  to  this  country.  Chile  shipments  were 
slightly  above  average,  and  Australian  well  above.  Total  supplies 
were  strong  at  51,447  tons,  well  exceeding  deliveries.  American 
Btocks  at  the  end  of  Aoril  exceeded  those  at  the  end  of  March  by 
2.558  tons.  The  world's  supplies  at  the  end  of  April  were  60,679 
tone,  an  inorease  of  5,707  tons  over  the  quantity  for  the  end  of 
Maroh. 


Educational  Notei. — Birmingham    I  . — Sir 

George  Kenriok  fin '  offered  to  endow  a  chair  of  phyiica  la  Demon 
of  the  late  Prof.  Poynttna*,  at  aooet  of  (18,000,  and  the  council 

has   gratefully   accepted    the   gift.     Sir   George   ha«  already  given 

420,000  bo  the  Onlverelty. 

Mancihstku  Mi  nh.'H'.w.  School  oi    I  iqt,    An  internal 

oombu.stion  engine  laboratory  [|  to  be  provided,  at  a  OOft  of  H'l  I 
leading  manufacturers  have  undertaken  to  lend  example*  of  their 
latest  types  of  engines. 

Electricity  in    Farming.— Everything  in  a  on 

sty  outside  Randcrs,  Denmark,  which  has  two  storeye,  and  accom- 
modates 1,500  animals,  is  worked  by  electricity.  There  are 
railway  Hno3  all  over  the  sty,  and  only  three  men  are  needed  to  do 
the  work,  which  includes  grindirjg  corn  and  fetching  milk,  food- 
stuffs, and  young  pigs  from  RanderH. 

Storms  in  London  and  Paris.— On   Sunday  last  a 

violent  thunderstorm  raged  over  South  London  for  four  hours,  with 
frequent  lightning  discharges  and  heavy  rain  and  hail.  On  Wande- 
worth  Common  four  adults  and  three  children  were  killed  by 
lightning  whilst  sheltering  under  trees,  and  many  persons  were 
injured  more  or  less  severely.  Many  buildings  were  struck  and 
damaged,  and  a  house  near  Folkestone  was  burnt  down.  The 
L.C.C.  conduit  tramways  were  stopped  by  floods  in  Tooting  and 
Norbury,  and  the  District  Railway  traffic  was  blocked  for  two 
hours  on  the  Wimbledon  branch  owing  to  the  bursting  of  a  sewer, 
which  flooded  the  line  to  a  depth  of  nearly  1  ft.  The  tramway 
service  between  Croydon  and  the  Crystal  Palace  was  also  held  up 
for  some  time.  Fire  alarms  were  set  ringing  in  various  place3  by 
the  storm.  The  telephone  service  with  Paris  was  temporarily 
interrupted. 

On  Monday  a  similar  storm,  of  great  violence,  burst  over  Paris, 
and  many  lives  were  lost.  The  Underground  Railway  was  flooded, 
and  traffic  was  disorganised  ;  the  construction  works  of  the 
Metropolitan  Railway  were  also  flooded,  and  fell  in  in  several 
places,  leaving  yawning  gaps  in  the  streets,  in  which  a  number  of 
vehicles  and  passengers  were  entombed.  Electric  light  and  tele- 
phone services  were  dislo3ated. 

The  following  letter  on  "this  subject  arrived  too  late  for  our 
"  Correspondence  "  columns  : — 

"  The  sad  fatalities  which  occurred  during  the  thunderstorm  on 
the  14th  inst.  cause  one  to  reflect  as  to  the  best  thing  to  do  when 
caught  in  the  open  country  by  such  a  storm.  I  have  read,  and  I 
am  inclined  to  believe,  that  the  safest  course  is  to  get  one's  clothing 
thoroughly  drenched  and  to  lie  flat  on  the  ground  ;  the  process  is, 
however,  so  unattractive  that  few  people  would  ever  adopt  it.  To 
shelter  under  trees  is  obviously  hazardous,  the  neighbourhood  of 
the  trunk  being  the  most  dangerous  position.  The  question  occurs 
whether  relative  safety  might  not  be  secured  by  climbing  up  into 
the  tree  and  so  obtaining  the  shelter  of  the  branches  ;  should  the 
tree  be  '  badly  struck,'  the  result  would  probably  be  very  serious, 
though  not  necessarily  fatal,  as  it  would  certainly  be  if  the  person 
were  standing  under  it.  I  am  inclined  to  think  that  comparative 
safety  would  be  secured  by  climbing  into  the  tree.  The  expres- 
sion of  opinion  of  some  of  your  readers  on  this  point  would  be  of 
interest.  "  Chas.  A.  Baker. 

"June  Wth,  1914." 

Provided  that  one  climbed  out  on  a  branch  to  some  distance  from 
the  trunk,  Mr.  Baker's  suggestion  might  be  adopted  with  success  ; 
but  even  a  slight  shock  such  as  might  result  from  induction,  or 
the  mental  shock  due  to  the  tree  being  struck,  might  cause  a  fall 
as  fatal  as  the  lightning  flash. 

Many  years  ago  we  published  a  table  prepared  by  the  Dutch 
Meteorological  Institution  showing  the  frequency  with  which 
different  trees  were  struck  ;  this  was  printed  in  "  Modern  L;ghtning 
Conductors,"  by  Mr.  Killingworth  Hedges,  in  t°05,  and  we  repro- 
duce it  below  :  — 

Poplar,  232  Pear,  25  Chestnut,  5 

Oak,  130  Ash  (.'),  18  Apple,  5 

Willow,  70  Lime,  14  Cherry,  4 

Yew,  50  Walnut,  8  Alder,  4 

Fir,  27  Beech,  5  Birch,  2 

These  data  should  be  heavily  discounted  to  allow  for  the  pre- 
valence of  one  or  other  tree  in  the  district  examined,  as  to  wnich 
we  have  no  information  ;  fruit  trees,  for  instance,  are  scarce  com- 
pared with  oaks  and  poplars.  However,  in  an  inquiry  carried  out 
by  the  German  Government  in  1899  over  an  area  of  50.000  acres, 
some  useful  figures  were  obtained,  which  we  reproduce  from  the 
same  source  : — 

Oak... 

Fir  ... 

Beech 

Pine 

Other         ...  6      „ 

The  figures  in  the  fourth  column,  which  we  have  added,  indi- 
cate roughly  the  relative  susceptibility  to  lightning  strokes  of  the 
different  kinds  of  tree,  based  upon  the  data  given  in  the  second 
and  third  columns,  but  disregarding  the  "  other  "  trees  of  which 
the  prevalence  is  not  stated.  It  will  be  seen  that  the  beech  and 
pine  are  rarely  struck.  It  is  noteworthy  that  the  elm  does  not 
appear  in  either  se*;  of  data. 

Harcooi   v.   Helsby  Wireless  Telegraph  Co.— Mr. 

Justice  Eve  agreed  on  Tuesday  that  the  hearing  of  this  case  should 
not  be  taken  before  June  23rd. 

Inquiry. — Makers  of  the  "  Halliwell"  electric  hair  dryer 
are  asked  for, 


Frequency     Suscept 

Prevalence. 

of  striking.        bilitv. 

11  per  cent. 

.")8  per  cent.      46 

6          M 

21      „                81 

70 

8       „                    1 

13 

7      „                  5 
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Cheap   Electricity  ia    British  Columbia. — In    the 

course  of  an  article  ia  the  Auttin  Adrocate,  descriptive  of  a  trans- 
Canadian  motor  trip,  the  author  states  that  in  passing  through 
Hedley,  a  gold-mining  town  in  British  Columbia,  late  one  night, 
he  came  upon  a  peculiar  circumstance  :  — "  All  the  shops  in  the 
main  street,  and  most  of  the  houses,  had  the  electric  light  brightly 
burning.  It  looked  very  weird  somohow,  just  as  if  the  people  had 
suddenly  deserted  the  town.  From  the  watch  in  in  at  the  mine,  I 
learnt  that  the  electric  current  was  so  cheap  that  people  never 
bothered  to  turn  it  off  |  " 

Appointments  Vacant. — Switchboard  attendant  for 
Erith  (20s.  to  25s.)  ;  armature  winder,  age  26,  for  East  Indian 
Railway  (200  rupees  per  month)  ;  overhead  mains  working 
foreman  (£2  2s.)  for  Xeath  R  D.C.  ;  stores  clerk  (£78)  for  Bexley 
U.D.C.  ;  visiting  teacher  of  electric  wiring  for  two  evenings  a 
week,  assistant  visiting  teacher  in  electrical  engineering  for  two 
evenings  a  week,  and  visiting  teacher  in  electrical  engineering,  d.c. 
and  AC,  for  three  evenings  a  week,  at  Hackney  Institute  ;  assistant 
visiting  teacher  in  electrical  instrument  making,  at  Shoreditch 
Technical  Institute,  four  evenings  a  week,  for  the  LC.C.  ;  jointer, 
chief  assistant  and  mains  eneineer  (£160),  for  Rhondda  U  D.C. 
Electricity  Department.     See  '  Oflioial  Notices"  today. 

Panama-Pacific  International  Exposition,  1915.— 

The  arrangements  for  the  International  Electrical  Congress  to  be 
held  next  year  at  Sin  Francisco  are  far  advanced,  and  a  great 
success  is  confidently  anticipated.  The  proceedings  will  be  pub- 
lished in  13  volumes,  and  it  is  expected  that  7,500  members  will  be 
present,  including  at  least  1,200  delegates.  The  I.E.C.  meets 
during  the  week  beginning  September  6th,  and  the  Congress  in  the 
next  week;  the  International  Eagineering  and  Gas  Congresses 
will  meet  in  the  two  weeks  following.  Members  who  belong  to 
some  engineering  or  scientific  b)dy  of  recognised  standing  will  be 
entitled  to  attend  the  Congress,  and  to  receive  any  four  of  the 
volumes,  together  with  the  general  index,  for  the  membership  fee 
of  So. 

The  allotment  of  space  in  the  Macrrnery  Section  of  the  Exposi- 
tion, which  was  over-applied  for,  has  been  practically  completed, 
and  it  is  stated  that  the  exhibits  will  make  the  finest  collection  of 
electrical  and  other  machinery  ever  assembled  under  one  roof.  The 
erection  of  found  itions  for  machines  has  already  commenced.  The 
Exposition  opens  on  February  20;h,  and  remains  open  till 
December  4  th,  1915. 

Parliamentary. — Bkkntkoud  Gas  Bill. — The  Court 

of  Referees  has  declined  to  allow  the  Metropolitan  Electric  Power  Co. 
a  locus  against  part  of  the  Brentford  Gas  Bill.  Amongst  the  powers 
sought  by  the  Gas  Co.  are  authority  to  make  applications  for  electric 
lighting  orders  and  to  acquire  by  agreement  undertakings  already 
possessing  such  powers. 

Electbic  Lighting  Orders. — The  Hinckley  U.D  C.  has 
deposited  a  petition  against  the  Hinckley  and  District  Electric 
L'ghting  Order  ;  and  the  Lurgan  Light  and  Chemical  Co.  against 
the  Lurgan  Older. 

Ia  the  House  of  Commons  on  Jane  '.» .h,  the  London  County 
Council  (Tramways  and  Improvements)  Bill  was  read  a  third  time. 

In  the  House  of  Cjmmons  on  Taesday,  the  Shropshire, 
Worcestershire  and  Staffordshire  Electric  Power  Bill  was  read  a 
second  time. 

In  the  Hou'e  of  Lordi  on  Tuesday,  the  London  Electric  H  vilway 
Bill  and  the  Central  London  Railway  Bill  were  read  a  third  time. 

Institution   and    Lecture   Notes, — Institution  of 

Civil  Engineers. — The  annual  conversazione  will  be  held  at  the 
Institution  on  Thursday,  July  2nd,  from  8  HO  to  11.30  p.m. 

Institute  ok  Metals. — The  autumn  Conference  of  thelastitute 
will  be  held  at  Portsmouth  on  September  10th  and  11th,  in  the 
Municipal  Co!leg\  a  number  of  important  papers  being  read  each 
morning. 

The  annuil  meetiag  of  the  U aim  of  Austrian  and  Huagariau 
Electric  Lighting  Todertakings  was  held  ia  Cracow  from  the  7th 
to  the  11th  iust.  Among  the  papers  read  was  one  by  Dr.  Loderer 
on  "  New  Departures  in  the  Field  of  Electric  Lighting,"  and  one 
by  Herr  W.  von  Winkler,  of  Klagenfurt,  on  "The  Working  of 
Hydro-Electric  Stations  under  Snow  and  Ice  Conditions." 

The  German  Electro  technical  Society.  —  Tha  annual 
meeting  of  the  Verband  Deutscher  Elektrotechniker  has  just  been 
held  in  Magdebnrg,  under  the  presidency  of  Herr  D.  W.  Christian;, 
of  Freiburg.  The  proceedings  extended  over  three  days,  during 
which  time  the  various  Committees  of  the  Society  submitted 
reports,  among  the  subjects  dealt  with  being  the  Standardisation 
of  Insulated  High-Tension  Conductors,  Standard  Tests  for  Iron 
and  Steel  Plates,  and  Proposals  for  Uniform  Tests  of  Installation 
M  Serial.  A  number  of  papers  were  also  re  id,  these  including  one 
by  Dr.  Fritz  Forster,  of  Dresden,  on  'Electro-Chemistry  and 
Thermn-Electricity  in  the  Metallurgical  and  Chemical  Industries"  ; 
one  by  Prof.  Dr.  DiesBelhorst,  of  Brunswick,  on  "  Progress  in  Wire- 
less Tel  'graphy  "  ;  one  by  Dr.  Guggenheim,  of  Berlin,  on  "  Elfctric 
Steel"  ;  one  by  Prof.  E  Josse,  of  Bjrlin,  on  "Condenser  Installa- 
tions" ;  and  one  by  Herr  O  Krell,  of  Berlin,  on  'Electricity  on 
Board  Ship."  As  a  mark  of  appreciation  of  his  work  in  connec- 
tion with  electrical  engineering,  Dr.  Ing.  Rithenau  was  elected  an 
honorary  member  of  the  Society,  which  has  now  no  fewer  than 
6,01 1  members.  Dr.  G.  Klingenberg,  of  Berlin,  was  elected 
President  of  the  Society  for  the  current  year,  and  it  was 
resolved  that  the  next  annual  meeting  should  be  held  in  StrasBburg. 


OUR    PERSONAL    COLUMN. 

lhe  Editors  invite  electrical  engineers,  whether  connected  with,  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  official*,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 

Central    Station   Officials.— M  it.    II.    Love,  fourth 

engineer  in  charge  of  the  Hammersmith  B.°.  electricity  under- 
taking, has  resigned  his  aipointment,  having  obtained  a  similar 
position  with  the  Shoreditch  B.C.  It  is  proposed  that  in  the  mean- 
time engine-driver  J.  E.  Pearce,  win  has  been  in  the  service  of  the 
Council  sinco  1903,  and  whose  wages  at  present  are  47s.  61.  per 
week,  should  be  promoted  temporarily  on  trial  to  the  vacant 
position  at  the  commencing  salary  assigned  thereto — £130  per 
annum. 

The  L  iwestof t  T.C.  has  increased  the  salary  of  Mu.  H.  Houley, 
first  assistant  engineer  at  the  electricity  works,  to  £156  per 
annum. 

The  King's  Lynn  T.C.  has  granted  the  engineer  at  the  electricity 
works  (Mr.  Jackson)  a  bonus  of  £40  in  respeot  of  extra  work  in 
connection  with  departmental  extensions  during  the  past  18 
months. 

The  Wakefield  City  Council  has  decided  to  increase  the  salary 
of  the  electrical  engineer  (Mb.  Nevill)  from  £400  to  £460 
per  annum. 

Mr.  Edward  E.  Hamar,  late  shift  engineer  at  the  Frindsbury 
p  >wer  house  of  the  Kent  Electric  Power  C>.,  has  been  presented 
with  a  silver  rose-bowl  by  the  power  house  and  office  staff,  on  the 
occasion  of  his  leaving  to  take  up  a  similar  appointment  at  the 
Smethwick  power  house  of  the  Birmingham  and  Midland  Tramways 
Joint  Committee. 

Whitby  U.D.C.  has  increased  the  salary  of  Mr.  J.  W.  Piggott, 
electrical  engiaeer,  to  £150  per  aanum. 

Tramway  Officials. — Mr.  William  Poor.):,  formerly 

with  the  N.S  W.  Government  Railways  and  Tramways  Department 
aid  the  Adelaide  Tramways  Trust,  has  been  appointed  assistant 
electrical  engineer  to  the  South  Australian  Gjvernment  Railways. 

Ctnera1. — At  Clarborough  Church,  on  June  11th,  the 
marriage  took  place  of  Mr.  J.  T.  Glendinning,  chief  electrical 
engineer  at  Wiseton  Hall,  and  Miss  E.  Brown,  daughter  of  the  late 
Mr  Geo.  Brown.     Oyer  100  presents  were  received. 

The  marriage  took  place  at  Kirkby  Stephen  on  June  11th  of 
Mr.  Matthew  Homler,  manager  of  the  North-Eastern  Railway 
Co.'s  E  L.  plant  at  Kirkby  Stephen,  aad  Miss  May  Elizabeth 
K'lner. 

Mr.  Eric  Bergstrom,  a  Swedish  engiaeer,  who  has  practised 
in  Lmdon  for  several  years,  haH  been  appointed  managing  director 
of  Ferrum,  Ltd.,  Winchester  House,  Old  Broad  Street,  London, 
E.C  ,  specialists  in  the  manufacture  cf  steel  tubes  for  hydro- electric 
stations,  &3. 

Mr.  H.  J.  Groves  Webb  has  resigned  his  position  as  manager 
of  the  apparatus  department  of  the  Electrical  C  •.,  Ltd.,  with 
whom  he  has  been  connected  for  the  last  five  years. 

The  Parliamentary  and  Electricity  Committee  of  the  Turton 
(Lanes.)  D.C.  has  appointed  Mr.  Frederick  Charles  Sprigg  as 
electrical  engineer,  from  July  1st  next. 

Obituary. — Ma.   Norman   Watt. — Our  Johannesburg 

correspondent  writes  with  reference  to  the  death  of  this  gentle- 
man, already  announced  in  our  pages:— "A  very  sad  accident 
occurred  at  the  B:akpan  Station  of  the  Victoria  Falls  and  Trans- 
vaal Power  Co.  on  Saturday  morning,  May  23rd,  resultiog  in  the 
d-sath  of  Mr.  Norman  L.  Watt,  the  resident  engiaeer  ia  charge. 
About  "J  a  m.  Mr.  Watt  went  to  inspect  a  new  compressor  and  was 
passing  near  a  cast-iron  compressed-air  pipe,  whea  the  pipe  burst, 
owing  probably  to  a  defect  in  the  casting.  Several  fragments  of 
pipe  struck  him  in  the  face,  and  his  skull  was  badly  fractured.  He 
was  conveyed  immediately  to  the  Boksburg  Hispitol,  but  died 
without  recovering  conBci  )usness.  The  deceased  came  out  to  this 
country  from  Falkirk  in  1911,  and  was  appointed  shift  engineer 
at  the  Simmer  Pan  Station.  There  Le  showed  such  ability  and 
promise  that  he  was  appnnted  engineer  in  charge  at  Brakpan 
about  12  months  ago.  Mr.  Watt,  who  was  35  years  old.  leaves  a 
widow  and  o  19  daughter.  The  funeral  corK-.'e  left  the  B^kabnrg 
Hospital  on  Sunday  afternoon,  and  was  largely  attended  by  repre- 
sentatives of  the  V.F.P.  Co.,  among  whom  were  Maj  ir  the  Hon. 
W.  L.  Bi^ot,  the  general  manager,  and  Mr.  Kernard  Price,  chief, 
engineer." 


NEW    COMPANIES    REGISTERED. 


Electrical  Finance  anil   Securities  Co.,   Ltd.  (136276) 

Registerel  JuasH.h.by  Barneu,  Cbadwick  &  Co  ,  8,  Camomile  Street,  B.i 
Capital,  £51,000  in  ti  6b  iron.  Objects:  To  invos'.  in  the  Beouritieiof  electrical, 
engineering,  telephonic  and  tc'egraphii  appliance,  tramway,  railway,  power, 
light  and  Bimilarc  impsnifiB,  &c.  The  signatories  are  :— G.  H.  Nlsbett,  Huyton, 
Livcrpiol,  cicatrical  engineer,  1,000  shares  ;  J.  Taylor,  HelBby,  Wa-ringtOD, 
manufacturer,  1 .000  shares  ;  D.Sinclair,  Presiot.LvioB.,  manager,  1,000 shirjs  ; 
E.  K.  Muspratt,  .I.P.,  Hcatorth  Hall,  near  Livorpool,  1,000  shares;  J.  8. 
HarmoodBannor,  21,  North  J.  hn  Street,  Liverpool,  chartered  acoountant, 
1.030  shares:  I)  Bates,  Huyton.  Liverpool,  electrical  engineer.  500  sh area  ; 
W.  B.  Cownie,  3  Laurenoe  Pountney  Bill,  B.C.,  BOO  shares.  Minimum  cash 
subscription,  1,000  shares.  The  first  directors  (to  ba  not  less  than  ihreioj. 
mire  than  sivi  n)  are  G.  H.  Nislutt,  J.  Taylor, and  W.  B. Cownie  ;  qualification, 
£S00  ;  remrm«ra«ion  (exclusive  of  any  minaglng  direotor).  .£100  each  per 
annum,  anil  £63  extra  (or  the  chairman,  Rogistorod  office,  B,  Liurenee 
Pountney  Hill,  E  C. 
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United    States    Untile**    Electric    Traction    Co.,    Ltd. 

(180,401).— Thia  oompanj  nil   regltiartd  on  Jam   I8tb,  irltt  »  a«|iiini  of 

11,000    in    iM     mIul,,.    l„  riirry    OH  la  lb*  U.B.A.  Or  I'hiMvlmrn  till    IiiiiIiibhh  of 

an  oiootria  irartion,  iiKht  iimi  pome  oomp&ny,  io.     Detplie  tht  Idle,  powti 

Is  tnkon  to  miniifaotUM  rails,   trnmwuy  anil  raL'vv  iy  pltni  ami  rolling  htoek, 

Af.      The  BtibioriborH  are      Mir   Allok   D.  Gibbons,  Weil  t:iiii,n. ridge, 

I.  of  W.  (fill  Sharon);  II.  H.  BathurHt,  Knulmrv  I'm ml   Boue,    B.O., 

ttry  (1  Nharo).  Private  oompany.  Tim  niiiiiIht  uf  director*  In  not  to  lio  loss 
than  two  or  more  than  seven  ,  the  ill  mln  r  urn  to  app  mt  the  flist;  re 
iniino  atlon  as  llxod  by  tot  oompuny;  soorotary,  H.  II.  Batborit;  solloltor, 
A.  11.  Jones,  8,  si.  .im  UuiliinRS,  Uhanoery  I, mm,  VV  1 1, 

lliiiiiiiiim  Cond  .it  (Drip,  Ltd.  (186  878). — Thlp  company  was 

registered  on  June  IStb,  with  a  capital  of  J! 2,000  It)  ill  shares,  to  oarry  on 
the  business  of  manufacturers  and  factors  of  ulectnoal  snJ  other  IHiinks. 
The  subscribers  (witli  one  share  each)  are  : -A.  10.  Beok,  Hlgb  House,  Kings 
Norton,  Worcs.,  Birmingham,  englnrur  :  J.  R.  A.  Hemming,  89,  Westhiuroe 
Street,  Walsall,  BtalTi.,  manager;  A.  hi.flaye-,  Wlxtt  Toner,  Jirny,  gentle- 
man. Private  oompeny.  The  number  of  directors  Is  not  to  be  less  ihsn  two 
or  more  than  live;  the  tlrst  are  A  K.  Hack  and  J.  R.  A.  Hemming;  qushflca- 
tion,  250  shares.  Registered  olllce,  Lincoln's  Inn  Chambers,  Corporation 
Btreet,  Birmingham. 

TelenCWS  (1904), Ltd.  (186,886).— Thia  company  was  registered 

on  June  12th,  with  a  capital  of   £.'10,000  in    61   shares  (15,000    participating 

5 reference),  to  adopt  agreements  (1)  with  Tolenews,  Ltd.,  A.  B.  D.  Lang  and 
.  A.  Powell,  and  (?)  with  the  National  Telewriter  Co.,  Ltd.,  to  oarry  on  the 
business  of  advertisers,  advertis  ng  oontraolors  and  agents,  pub- 
lishers, news,  and  press  agents,  distributors  of  writing  tigna,  nows, 
messages  and  information,  manufacturers  of,  and  dealers  in,  telewriters, 
teleautographs,  lamp*,  wires,  cahlos,  insulators,  accumulators  and  other 
apparatus,  electrical  engineers,  &o.  The  subscribers  are  :  -R-  Bence-Jones, 
D.L.,  J. P.,  Lasselan,  Clonakilty,  Co.  Cjrk,  500  shares;  V.  W.  F.  Dickins, 
The  Oaks,  20,  Arkwright  Road,  Hampitead,  N.W.,  direct>r,  5'J0  shares  ; 
F.  A.  Dickens,  Julian  Hill,  Weybridge,  dirjotor,  600  shareB  ;  J.  A.  IowhII, 
Oakleigb,  Brighton  Road,  Purley,  Surrey,  merchant,  1  share;  F.  Kngluh, 
Dunolly,  Bow  Lane,  North  Finchley,  secretary,  1  Bhare ;  L.  Stavens, 
Weyoote,  Bjtloet,  Surrey,  chartered  secretary,  1  share;  G.  C.  L.  Mouoy, 
JIG,  Lexham  Gordons,  Kensington,  solicitor,  1  share.  Minimum  cash  sub- 
Boription,  47,500,  The  number  of  direotors  is  not  to  he  les  than  three  or 
more  than  seven;  the  first  are  R.  Bence-Jones,  V.  W.  P.  Dickens,  J.  A. 
Powell  and  F.  English  ;  qualification  (exoept  first  directors),  500  sharps  ; 
remuneration,  £100  each  per  annum  (chairman  £150),  to  be  increased  accord- 
ing to  profits.    Registered  office,  (i,  Broad  Street  Plaoe,  B.C. 

G.  W.  Green  &  Go.  (Feltham),  Ltd.,  (186,357).— This  com- 
pany was  registered  on  June  11th,  with  a  en  ita'  of  £5,030  in  £1  shares,  to 
take  over  the  business  oarried  on  at  Q  Fel  Works,  Feltham,  as  "Geo.  W. 
Green  &  Co.,"  end  to  carry  on  the  businsss  of  meohanical  and  e'ectrical 
engineer},  ironfounders,  oontractorj,  manufacturers  of,  and  dealers  in,  agri- 
cultural, railway,  tramway,  ele-trical  and  other  apparatus,  &c.  The  sub- 
scribers are  :—G.  W.  Green,  12,  M  rrtlake  Road,  Kew,  surrey,  oivil  engineer, 
1  share  ;  R.  O.  Pickimrc,  74,  Disraeli  Riad,  Fore  it  Gate,  E  ,  electrical  engi- 
neer, 1,000  shares.  Private  c  imp  any.  The  number  of  directors  is  not  to  be 
less  than  two  or  more  than  five  ;  the  first  are  G.  W.  Green  and  R.  O.  Pick- 
mere;  seoretary,  R.  O.  P.ckmere.  Registered  offi)e,  Q-Fel  Woik-i,  Feltham, 
Middlesex. 


CITY  NOTES. 


Globe  Telegraph  and  Trnst  Co.,  Ltd. 

The  direotors  report  that  the  net  revenue  for  the  year  ended 
May  31st,  after  deduction  of  expenses,  amounts  to  £209,773,  plus 
£26,817  brought  forward.  Tnere  has  been  distribated  £  131,085 
in  interim  dividends,  leaving  an  available  balance  of  £105,505. 
The  directors  now  recommend  the  payment  of  the  following-  final 
dividends,  viz.:  3j.  psr  Bhare,  less  income-tax,  on  the  preference 
shares,  making,  with  previous  distributions,  a  total  dividend  for 
the  year  on  those  shares  at  the  rate  of  G  per  cent,  per  annum,  less 
income-tax  ;  and  6s.  per  share  net  on  the  ordinary  shares,  making, 
with  previous  distributions,  a  total  dividend  on  these  shares  at  the 
rate  of  &  psr  cent,  net  for  the  year.  These  dividends  will  absorb 
£79,781,  and  leave  £25,724  to  be  carried  forward. 


National  Telephone  Co.,  Ltd. 

The  liquidator  (Mr.  George  Franklin)  has  issued  his  report 
'  to  the  shareholders  of  his  acts  and  dealings  and  of  the  conduct 
of  the  winding-up  for  the  period  from  the  26th  January,  1913, 
to  the  30th  May,  1914  (the  close  of  the  liquidation).  His 
last  report  dealt  with  the  accounts  for  the  period  ending 
25th  January,  1913.  There  was,  at  that  date,  a,  balance  due 
from  the  Postmaster-General  under  the  award  of  the  Eailway 
and  (Jamil  Commissioners,  of  £'2,515,264,  and  the.  Postmaster- 
General  had  giveji  notice  of  his  intention  to  appeal  against 
so  much  of  the  judgment  as  related  to  the  award  of  £247,189 
for  the  cost  of  raising  capital  and  £150,000  for  the  cost  of 
obtaining  subscribers'  agreements.  A  cross  notice  of  appeal 
was  served  by  the  company.  After  a  preliminary  question 
raised  by  the  company  had  been  decided  in  favour  of  the 
Postmaster-General  by  the  House  of  Lords,  a  compromise 
was  effected  whereby  the  award  was  reduced  by  the  sum  of 
±'15,000,  making  the  net  balance  due  under  the  award 
£2, 170,261,  the  company  also  agreeing  to  forego  their  claim 
for  costs  in  the  arbitration.  The  Postmaster-General  was 
entitled  to  se.t  off  against  the  amount  due  under  the  award 
the  rentals  for  unexpired  terms  and  other  sums  due  from 
the  company,  amounting  in  the  aggregate  to  upwards  of 
£1,71X1,000.  This  claim,  including  further  payments  made 
by  the  Postmaster-General  on  account  of  the  liquidator,  was 
eventually  settled  by  agreement  at  £1,725,367.  On  the  16th 
July,  1913,  Mr.  Justice  Sargant  decided  that  the  whole  of 
the  .surplus  assets  then  remaining  in  the  liquidator's  hands, 
after  satisfying  the  claims  of  creditors  and  the  costs  of 
winding  up  and  of  those  proceedings,  were  divisible  amorigst 
the  holders  of  the  deferred  stock,  and  that  the  first,  second, 
and  third  preference  shareholders  who  had  been  repaid  the 
amount  of  their  capital  at  par,  and  the  holders  of  preferred 
stock  who  had  received  repayment  of  capital  and  in  addition 
a  bonus  of  five   per  cent.,  were   not  entitled   to  participate 


uch      urplui    a      ' 

rred     tocl 
1018,  I"  appeal    i  deci  lion,  b 

i  irioi 

<l  di\  idi  ml  i  and  i  nd  on  the  ■■ 

of  cot  ■■Mr. 

on    the   9th    Pebi  when   an 

ibject  to  the  payment 
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depo  if  ol   &250  in  Court  to  i  i  bich 

might  aria      Thj      am  rt  on  24th 
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the  par  value  of  their  bold  i  er  with  a  premium  of 
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A  sum  of  640,375  was  paid  into  the  company's  liquidation 
accounl  on  the  I2tb  April,  1913,  and  620,000  on  81st  October, 
L913     (>u  making  special  ap]  the  rate  of 

2  per  cenl    per  annum  was  allowed  on  ts,  but  on 

the  withdrawal  of  these  sums  poundage  at  the  rate  of  3d. 
in  tho  £  was  deducted.  The  inter  t  (less  tax)  amounted  t<> 
£815,  and  the  poundage  to  6765.  The  loss  on  the  realisation 
of  the  exchequer  bonds  amounted  to  £552,016,  equal  to  1.42 
per  cent,  on  the  total  amount  receivable  from  the  l 
General  under  the  award,  and  5.90  per  cent,  on  £9 
payable  by  him  in  exchequer  bonds.  Thhj  loss  repri 
1 1.8  per  cent,  on  the  amount  of  the  deferred  stock.  The 
expenses  of  the  arbitration  proceedings  and  liquidation 
(£171,766)  arc  together  equivalent  to  1.32  per  cent,  on  the 
total  amount  realised.  The  liquidator  places  on  record  his 
appreciation  of  the  very  valuable  assistance  given  in  the 
arbitration  proceedings  and  during  the  conduct  of  the  liqui- 
dation, by  the  company's  solicitor  (Mr.  W.  E.  Hart),  engineers 
(Messrs.  Gill  &  Cook),  secretary  (Mr.  Albert  Anns),  general 
superintendent  (Mr.  S.  .1.  Goddard)  and  other  officers,  who 
have  all   worked  loyally    in  the  interests  of  the  company. 


Imperial  Tramways  Co.,  Ltd. 

The  directors  report  as  follows  to  the  31st  December  last  : 

Middlesbrough,  Stockton  and  Thornaby  Electric  Tramways. — 
The  gross  receipts  of  this  undertaking  amount  to  £60,286  as 
compared  with  £56,719  for  the  preceding  year,  an  increase  of 
£3,567.  The  passengers  carried  were  12,006,616,  against 
11,214,750,  an  increase  of  791,866.  The  net  profit  was  £17,824, 
as  compared  with  £17,413  for  the  corresponding  period.  The 
traffic  receipts  shew  considerable  expansion,  being  nearly 
£4,000  higher  than  in  any  previous  year.  The  work  of  recon- 
structing the  permanent  way  has  been  continued  during  the 
past  year,  with  the  result  that  the  whole  of  the  track,  except 
about  one  and  a  half  miles,  has  been  completely  renewed. 
Since,  the  close  of  the  year  the  directors  have  inaugurated 
services  of  motor  omnibuses  in  Middlesbrough  and  intend  to 
introduce  the  further  number  of  omnibuses  necessary  to  pro- 
vide all  the  travelling  facilities  which  may  be  required  by  the 
districts  in  proximity  to  the  company's  tramways.  A  large 
building  in  Middlesbrough,  covering  nine-tenths  of  an  acre, 
and  formerly  used  as  a  skating  rink,  has  been  secured  for 
the  purpose  of  a  motor  omnibus  garage. 

Corris  Railway  Company. — The  working  of  this  undertaking 
shews  a  profit  of  £187,  being  an  increase  of  £77. 

London  and  Suburban  Traction  Co.,  Ltd. — In  lieu  of  its 
former  holding  of  London  United  Tramways  preference 
shares,  this  company  now  holds  122,230  five  per  cent,  cumu- 
lative preference  shares  of  £1  each  and  112. 151  ordinary  shares 
of  £1  each  in  the  London  and  Suburban  Traction  Co.,  Ltd., 
and  has  received  the  full  dividend  for  the  past  year  on  the 
preference  shares  of  that  company.  The  published  revenue 
account  of  the  London  and  Suburban  Co.  does  not  shew  a 
sufficient  balance  to  pay  a  dividend  on  the  ordinary  shares, 
but  the  directors  explain  that  their  motor  omnibus  fleet  was 
not  in  full  service  until  August  last,  and  they  anticipate  a 
considerably  increased  revenue  in  future  years. 

General. — The  company's  net  revenue  account  for  the  year 
shews  an  available  balance  of  £31,819,  and.  after  payment  of 
interest  on  the  debenture  stock  for  the  year,  there  is  an 
available  amount  of  £19,107,  which  it  is  proposed  to  appro- 
priate as  follows  : — Dividend  for  the  year  at  six  per  cent,  on 
the  preference  capital  (less  income  tax),  paid  1st  January 
last,  £11,300;  Dividend  for  the  year  at  four  per  cent,  on  the 
ordinary  capital  (less  income  tax)  £7,533,  and  to  oarry  forward 
£273.  

Nairobi  Electric  Power  and   Li«rhtiB»'  Co.,  Ltd. — 

The  annual  meeting  ia  postponed  for  one  week,  and  will  be  held  at 
:>0,  Mark  Lane,  EC.,  on  July  8th. 

Canadian  General  Electric  Co..  Ltd. — The  directors 

have  declared  a  quarterly  dividend  of  1  i  per  cent,  for  the  three 
months  ending1  June  ))0th  on  the  common  stock. 

Vulcan  Boiler  and  General  Insurance  Co.,  Ltd. — 

The  direotors  announce  an  interim  dividend  of   Is.  6d.  per  £2   10a 
paid  share. — Financial   Times. 
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Aluminium  Corporation,  Ltd. 

M11.  I  k  presided  on  Wedneadaj  al  Salisbury 

House,  B.O.,  over  the  fourth  annual  meeting. 

Ih.   Chairman,  in  moving  the  adoption  1  (Eleg. 

Hi  v ..  p.  990),  Baid   thai  ad  debentui  I   now 

ba  n  paid  ap  in  lull  and  then  bo  £1  1,000. 

'1  hi-  i  meet  cei  tain  h 

expenditure,    principally   for   the   purpose  of   completing   the 

carbon  works  at   Dolgt  of  a  canal  fronj  the 

river  right  an   to   the   works,  and    the  preparatorj    work   in 

..tion  wuli    the   cutting  of   the    tunnel    to   conned    the 

Dulyn  water  to  their  present  lake    The  ne,w  carbon  wi 

had  proved  "l  very  much  greatei   advantage  to  the  com] 

than  was  originally  anticipated   and   the  canal   had    been   a 

distinct  success.     With  regard  to  the  tunnel  referred  to,  last 

year  he  told  them  the  directors  had  decided  to  proceed  with 

'this  work,  and  a  contract  had  now  been  entered  into  for  its 

q,     li    had   so  Ear   been   a   somewhat  slow   under- 

h.     thought    they    could    look    forward    to    having 

the  use  of  the  Dulyn  water  at  uo  very  distant  date.    By  then 

their  water  power  would  havi    been   verj    greatly  increased, 

and    the   increase,    the   directors   trusted,    would    in    course 

reflect  favourably  as  regarded  the  trading  profit.    The  trading 

i    inert  ase  of   66,000  ovi  c    last  year.     After 

deducting   debenture    interest,   legal    expenses   and    trustees' 

jee,  and    making  allowance   for   directors'   lees    which   had 

been  drawn,    there   had   also  to  be   taken  into   account 

last  year's  debit   balance-   the  special  expenditure  during  the 

year  of  the  Bauxite  R  as  well  as  the  figures  for 

preliminary    expenses     which    the     directors     had    deemed     ex- 
lied  lent    to   wipe   out.      Notwithstanding   all    this,   they   earned 
forward    a    small    balance    to    the    good,   and    he   trusted    they 
had  seen  the   last   debit  balances.     He  regretted   that  it  had 
Jiot   been    possible  during    the    past   year  to   earn  sufficient   to 
pay    off    something     of     the     accumulated     interest   upon    the 
preference  stock,  but  as  they  would  have  noticed,  then-  pro- 
had   been   steadily    Upward   and   had   it    not   been   for  the 
abnormal   shortage   in    the   rainfall   at  Dolgarrog  during   1913 
they   should    have   shown   a  still   larger   retain.     On   the  other 
side  of   the    balance   sheet    the    figure    under    the    heading  of 
water    power,    Ac,    had    increased    by    £25,000,    and    this    ex- 
penditure   he    had    explained.      In   view    of   the  fact    that  thcy 
were  closing   the   works  at   Wallsend,   the  directors  considered 
it   advisable   to  have   an  independent    valuation   made  of   these 
and    lie    was   very    pleased    to   inform    them    that   the 
valuation  had  fullj    justified  the,  figures  shown  and  had  proved 
that    the    company's    assets    were    not    by    any    means    over- 
valued  in    the   b  investments  in    subsidiary    com- 
panies were  composed  almost  entirelj  of  slums  in  the  Bauxite 
Refilling    Co.   and  a   small  amount   for   the   company's  interest 
in  the  Society    ^nonyme  des  "Bauxites  du  Yar,"  which 
a   small    French   company   formed   for  holding    this    company's 
properties   in   France,  as   it    was   found    that   the    holding   of 
these    properties   by    their   own    company    in    England    would 
involve  considerable  risk  ami  expense.    All  the  shares  in  the, 
ere,    of    I  ourse,    in    die    hands    of    the 
Aluminium  Corporation.     The  stocks  in   hand  showed  a  slight 
increase    while    the    sundry    debtors    and    cash    in     hand    were, 
ceased.     They    would    no   doubt   recollect   that  on    the  re- 
construction   of    the    companj     considerable    difficulty     was 
d   in  placing  the  small   debenture    issue  of   £50,000 
and  it  was  necessary   to  create  5,000  participating  shares  en- 
titling the  holders   to  one-fifth  of  the.   profits   and    one-fifth 

ol  the  assets,  immediately  alter  the  debentures  These  shares 
had  proved  somewhat  of  an  inconvenience  and  as  they  would 
my  understand,  made  it  almost  impossible  lor  the  com- 
pany "to  raise,  further  sums  of  money  from  outside  sources 
at  a  reasonable  rate  of  interest.     Aftei  tiations,   he 

succeeded  in  purchasing,  at  a  premium,  a  considerable  block 
pany's  debentures  accompanied  by  their  proportion 
ot    participating   shares,    and    in    conjunction    with    Mr.   Butt, 
who   was  also  considerably   interested   in  th.     debenture 
tin  \    had  succeeded  in  coming  to  aa  arrangement,  subject  to 

by    which  the   present    5,000 

participating  shares  would  I  10,000 

pri  i  :'  finiti  lj    deciding  and 

place  in  the  company';  capital  This  arrangemenl  was  oi  a 
while  it  clearlj  defined  the  value 
of  the  participating  Bhares,  which  would  be  an  advantage 
both  to  the  holders  and  the  company,  it  did  not  take  ad- 
vantage   of    their    full    rights,    lor     to    obtain    one-tilth    of     the 

the  participating 

:  ,       in  ono      .  and    an      (  qual 

number  oi  ordinal      ban        in  connection  with  ibis  matter  it 
had  been  anticipated  that  an  extraordinary  meeting  would 

been    hi  Id    alter    that    mi  n. 

m  regard  to  thi    notice  calling  the  iting,  that  would  have 

beld    anothei    •  ould    like  to   add    that   the 

arrangement,  if  approved  of,  would  have  the  effecl  of  freeing 

company   from    their   present   difficulty    in    presenting  a 

u   statement,  should,  a-  he  thought   it  verj   possible,  they 

wish    to  obtain   fin  ther   financial 

of  i  He    thought    it  only   fair  to    b 

and  equally  fair  to  th.    shareholders  to  mention  that  the  cash 
of  the  second   debentures  as  well  as  I  Sued  to  at 

the  outset,    had   all    been    found   by   himself.      No  other  means 
were   available    and   he     saw     such     pi  -tame    was 

absolute!}    et  ential  to   the  company's  succ  as  not 


at  ab  finance  tie 

and   as  he.  had   ind  torn 

I    have    to    resort    to    other    financial   arrangements    in 
(  of  the  increase  of  water  power,  &c.     With   regard  to 
the   future,    he    could    oi  ...       |ilst 

year.      Me    hud     nil    much  faith   in  the   mam.  i    the 

price  of  the  metal  at   it,-,  present  reasonable  level  and  it  be- 
ciime    dailj    more  evident   that    the    ue--    to    which   alumm 
could  be  put  with  advantage,   etc   Being   increased.     It 
with  the  company,  practicallj   a  en'  -non  of  how  much  water 

power   thej     could    obtain.        i  be    initial    difficulties    to    gel 

manufactiii  I ,'ero >me,    and    he   felt 

quite  -ab    in  saying  that  the  organi  ation  ol   the nan;,  had 

been   placed   on    ..  and    that    th  v   on 

the   way    i  i  '  n  bit    the.j    u  u  ted    would    b.    thi    last 

of  theii  difficulties.     It  iniisi   be  borne  in  min.  r,  that 

there    were    two    \ears'    dividends    on.     upon    the    i 
shares  and    that  tlie   full    benefit   of    th  ater  supply 

available    would    not    be   obtained    without    the   necessary  funds 

to    carrj    out    the    required    works  and    the    time   necessary 
within  which  to  complete  the  operations, 

Me.   S.    (1.    BlBBY  seconded    the   motion   and  said    he   thought 
he  ought    to   say    that    n    was  due    to    the  (Jhairniai 
promising  position  of  to-daj   had  been  reached.    Thi   Chairman 
had  continually  found  money  to  atone  for  the  mistakes  n 
in  the  inception  of  the  scheme  and   also  I      ini  r.  a 
of   the    furnaces,      fie   then  fori'    thought    they  ought   to    n 
their  great  appreciation  of  the  work   Mr,  Clerk  had 
the   business. 
The  report  was  adopted  and  the  retiring  directors  re-el 
Dr.  Moody  proposed  a  vote  of  thanks  to  the  i 
the  services  he    hud    render,  d   to   (In    Company,   and  this  was 
seconded  by  .Mil.   Ashton,   and   agreed  to. 


Delhi  Electric  Tramways  &  Lighting  Co.,  Ltd. 

Tun  directors  report  that  for  the  year  ended  31st   I 
1913,  the  gross  receipts  were: — Tramway    undertaking,  £b,y61; 
Electric   supply   undertaking   (including  £3,069  on  ,. 
current  sold    to    tramways),    £16,439.       1  I    the 

Tramway   Undertaking  shows  an  ii  32  per  cent,  over 

the  revenue  earned  in  1912.  'lb.-  increase  is  clue  to  tb 
vision  of  the  fares  and  stages  rcfi  rrcd  to  in  the  last  report. 
The  gross  revenue  from  the  Electricity  Supply  I  ndertaking 
(excluding  supply  to  tramways)  shows  an  increase  of  4ti 
per  cent.  There  has  been  a  considerable  growth  in  the  de- 
mand for  the  supply  of  current  for  power  purposes  during 
the  year.  'J  he  combined  undertakings  show  a  net  revenue 
..I     £6,252,   as  compared  with  422,999  in  1912  the 

fourteen    months    to   31st    December,     1911    (Durbar    period); 
and  £3,232  for  the  twelve  months  to  31st  i  ii  I 
charging    expenditure    in    London    and    Delhi,   and 
and  loan   interest,   the  profit  and  loss  account  shov 
for  the  year  of  £2,585.     Of  this  sum,   £1,596  has  been    i 
ferred    to   renewals    reserve  account,   and,    aftei    (1 
loss   brought    forward,   there   remains  £211    to    be 
ward.     The   net   result  of   the    year's   operations    in 
garded  as  encouraging,  particularly  in   view  of  the  fact  that, 
for  several   months  during  the  year,  the  oil  engim    ! 
laid  off  owing  to  the  breakage  of  the  main  crank  si 
of  the  .steam   engines  was  laid   off    for  some  time  owing  to  a 
similar    mishap.       The    company    suffered    considerable    loss 
owing    to    these    breakdowns,    particularly    in    the    Tramway 
Undertaking,   where,  for  some   months,    tin  cur- 

tailed,   and,    for  a  period,    entirely    suspended.     The   a 
these   special  renewals   has  been  charged    to   renewals   i< 
account.     In  addition    to  the  special    renewal    work  abov< 
ferred   to,   the  whole  of  the,  company's  plant  and  equip;, 
including    rolling    slock,    has    been    systematically   overhauled 
during  the   year   under   review.      The    expenditure    undei 
h  ad    has    been    charged    against    the    •  The 

lager  reports   that    the  whole   of    the  equipment 
ption   of   the    cars,   is  now   in    good    condition.       With    a 
view    to    meeting   the    increased    demands   upon    t! 
the  directors  rcccnth  decided  to  instal  a  further  Diesel  engine 
and  generator,  and  (h<  i    need   working  on  9th  n 

The   reports  of  the  general   manager   indicate   that   it   will  be 
nei  -  -  arj  .    o\\  ing    to    the    continually    increasing    .1 
instal    further  power   plant    next  year,    in    addition    to 
funds  will  be    required    foi    extensions  of  mains  and   th< 

n     ;    nev    ears  and  other  equipment.     Th. 
presenl    considering    the   advisabilih    of    mal 

in  ordi  i    I t   these  requirements.     • 


Prospectus — There  has  been  circulated  among  share- 
holders of  the  British  Coalite  Cx,  Ltd.,  a  statement  offering  an 
iBMie  of  50  000  ti  per  cent,  participating  preference  shares  of  41 
each  at  par,  in  the  Barnsley  Smokeless  Fuel  d.,  Ltd.  The  com- 
pany has  been  formed  to  erect  and  work  in  co-operation  with  th. 
k  stone  Collieries,  Ltd.,  on  their  property  at  T'-  >rutrh. 
Birnsley,  a  miokeless  fuel  plant  capable  of  treating  200  ton* of 
coal  per  day  under  the  patents  and  processes  of  the  British  Coalite 
Co.,  Ltd.  The  Yorkshire  Electric  Power  Co  ,  one  of  whote  generat- 
ing stations  adj  iinB  the  proposed  site  of  the  new  fuel  plant,  has 
agreed  to  take  the  whole  of  the  surplus  pas  from  the  plant,  for 
the  production  of  electrical  energy,  and  it  will  nominate  one  of  the 
first  directors  after  allotment. 
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United  Electrie  Tramwajs  of  Montevideo,  Ltd. 

Mb,  < ..  a     L'o -i  i      i  Idondaj ,  at  Winch     •  < 

i    i  >    Hi'1  .iiiii 1 1 . 1 1   

In  adoption   oJ    the   report    ii.n       R] 

ion;)   iiir  i  iiiiiiin,   Huid   that   they   were  met  to  review    tin 

i u  y   year,      b'roin   a    ti  ainway 

poinl  "i    vii  w    H   ii.nl   been   b  bad    w euthei    year,   uoi    a  bad 
.ii.i     mm i    in    in.'    in.  i,  . .i. ill    n  .i i       n  ■      i ii.ii    bad    l"  ''ii 
re   irved  lui    th    pre  ent  yeai    in   Montevideo      Lb 

tine  days  as  compared    with    L7J   in  the  pre\ yi  ai .      oil 

the    percentage    ol    cloudy,    wind)    and   rainy    Sundays    and 
holiday!    was  onlj   about  one-hail   that,  of  the   previous  yeai 
inn  ii  was  a  yeai  of  bad  weather  financially  in  boutb  \m 
and,    indeed,   othei    parts  ol   the  \\  orld,      I  he   effects  of   I  be 

monuj    1 1 1 1 1  .■  ■  <  ■  1 1  ■  5   were  if<  1  in  Montevideo.    The  numbei 

of    visitoi      i the     Argentine,    w  here   there   was  a 

financial  depress h ich   reduced.     The   Bummer  Bea- 

when  bumper  traffics  were  expected,  waa  terminated  at 
un  unusually  earlj  date,  and  involved  the  loss  of  almost 
a    whole   month's  extraordinary   traffic  at  the  best  season  of 

the  year.     The any  of   the  most  important  services  weie 

disorganised    owinj     to   i    tensive    paving    winks    which    were 

in   progr<    .    tl ghoul    the   year.      The   principal    street   iu 

Montevideo,   18  de  Julio,   the   backbone  ol   the  city,  through 
which  some  of  their  most  importanl  lines  ran,  was  practically 
closed  to  traffic.    Services  were  diverted  to  other  Btreets,  but 
aeant    a   considerable  loss   of   traffic.      The  condition  of 
affairs  was  unfortunate,  but  it  could  not.  be  avoided.     These 
various  circumstances  combined  to   affect   traffics   adversely, 
and  the  n<  t    result  did  not  show  the  same  ratio  of  improve- 
ment as  in  former  years.    The  traffic  receipts  for   the  year 
£373,526,   as  compared   with    £346,306  in    the    previous 
in   increase  of    £27,220,  or  7.86  per  cent.     The  number 
of    pa  carried    was    14,622,690,   as   agahist  40,736,202 

last"  year,   an   i in ir<  86,488.  or    practically   9J    per  cent. 

The  population  of  Montevideo  was  earned  about  120  times, 
as  against  117  times  last  year.  The  operating  expenses  were 
cent  of  the  gross  receipts,  as  compared  with  57.44 
pei  cent,  a  year  ago — an  increase,  of  2.14  per  cent.  That  was 
partly  accounted  for  by  the  increase  in  wages,  and  partly 
by  the  increase  in  renewals  and  maintenance  charges.  The 
net  traffic  receipts  were  £160,985,  as  compared  with  £147,401, 
showing  an  increase  of  £3,584,  or  '2.43  per  cent.  The  small 
ratio  of  increase  was  due  to  the  fact  that,  while,  expenses  had 
shown  a  normal  expansion,  the  ratio  of  gross  receipts  had 
not  been  so  good.  Profit  and  loss  account  showed  total 
credit  of  £117,081,  as  compared  with  £139,882  a  year  ago,  or 
an  increase  pi  £7,802.  The  charges  to  profit  and  loss  were 
increased  by  £4,242,  being  chiefly  interest  on  additional  de- 
benture stock  and  extra  income  tax.  The  net  profit  for  the 
year  was  £91,281,  compared  with  £87,720.  It  was  usual  to 
give  some  information  with,  regard  to  the  figures  of  the 
current  year,  and  he  was  now  in  a  position  to  give  those 
in  respect  of  the  half-year  of  the  native,  company  to  the  30th 

•  April,    1914.       The,    traffic    receipts    were    £200,181,    an    in- 

e  of  only  £419  over  the  same  period  in  the 
previous  year.  Unfortunately,  unsettled  weather  pre- 
vailed during  practically  five  out  of  the  six  months, 
and  this  was  reflected  in  the  receipts.  The  working  expenses 
were  55.99  per  cent,  as  compared  with  55.49  pe,r  cent,  in  the 
corresponding  period  of  the  previous  year.  Some  economies 
had  been  put  into  force,  and  it  was  hoped  that  these  would  iu 
some  degree  counteract  the  lack  of  growth  in  takings.  The 
net  receipts  for  the  half-year  were  £88,095,  as  compared  with 
£88,915,  or  a  decrease  of  £820.  Practically,  there  had  been 
no  season,  iu  the  ordinary  sense,  in  the  ye,ar  which  was  now 
current,  which  had  been  one  of  bad  weather  and  bad  trade. 
The  results  for  the  half-year  were  further  adversely  affected 
by  an  exceptionally  heavy  storm — practically  a  cyclone — about 
the  middle  of  April.  Much  damage  was  caused  and  services 
were  seriously  interrupted.  The  capital  expenditure  during 
the  year  had  been  heavy,  partly  due  to  various  extension 
works  in  progress,  and  partly  to  the  cost  of  new  paving  and 

•  track  reconstruction  in  connection  therewith.  The  expendi- 
ture during  the  year  amounted  to  a  total,  of  £122,157,  as  com- 
pared with  £78,228  in  the  previous  year.  The  property  ac- 
count now  stood  at  a  total  of  £2,032,426.  Most  of  the 
extensions  carried  out  during  the  year  were  referred  to  at 
the  previous  meeting.  The  construction  of  the  Reducto  car- 
shed  had  been  completed,  and  also  the  extension  to  the  main 
car-shed  at  Carmen  station.  The  amount  expended  on  these 
works  during  the  year  was  £29,193.  The  const  ruction  of  the 
two  new  sub-stations  was  proceeding  satisfactorily.  The 
buildings  were  practically  finished,  and  the  batteries  installed. 
The  first  Diese]  set  had  been  erected  at  Marfonas,  and  it 
was  expected  that  this  station  would  soon  be  ready  for  opera- 
turn.  The  sub-station  at  Sayago  was  expected  to  be  ready  for 
service  in  time  for  the  heavy  traffic  of  the  next  summer  season 
— from  December,  1914,  to  February,  1915.  The  expenditure 
during  the  year  in  connection  with  both  sub-stations  amounted 
to  £17,062.  The  construction  of  double  track  in  Calle  Minas 
—a  service  previously  operated  by  a  single  track  with  turn- 
outs—wa.-  also  earned   out  during   the   year.      This   work  was 

;o\  owing  to  the  growth  of  traffics  on  the  lines  using* 
.  the  street,  and  had  enabled  services  to  be  run  w  ith  more 
advantage,  not  only  to  the  company  but  also  to  the  travelling' 
public.  That  represented  a  cost  of  £4,173.  The  new  build- 
ings for  the  administration  offices  were  completed  and  in 
occupation.       The    centralisation    of   practically    all    the    staff 


and  i 

i  In    ri  pa  ing   ol   certain     I  phait 

,o,. I  tin'  -  -I,  equent 

tine  iiiiioii  .1   iii   iii,    ,    mi  . .  tion  alom    amoand  d 

'l  in  ■  e  i litui 

comp  i 

•  In  me  oi  the  municipn 
into  elle<  I.       Ill, 

a.   pro] -ii. ii, 

doubl    track     thi  .   had   I     |  Uy  two-third 

the   cost        I  tu     i  .ii    rolling 

cars   would    ha  ri  to  be   purcha  ed   durii 

and   also   din  ing    thi     follow  ii 

!»■  found  necessary  to  maki 

but  at  the  pr<  lent  time  nothing  definite  had  been  settled. 
With  regard  to  this  and  all  sueh  matters  tin  >  would  find 
Mr.  Geoi ",    l  lalfour'a  advice  and  coun  <  I  ol 

Further    share    and     debenture    capital    for    a     total    ol     about 

£230,000  was  issued  during   the  yeai       in  a  -  buai- 

ne  i  in  a  growing  city  it  was  impossible  to  stand  still, 
as  the  j 1 1 1 1 1 j  of  expension  had,  happily,  not  bee,,  reached, 
a  further  enlargement  of  capita]  account  to  meet  inevitable 
extensions  should  be  looked  forward  to,  if  the  condit 
were  Effveurable.  The  political  ituation  was  an  important 
factor  in  cod  iderina  the  wi  dom  ol  a  programme  of  exten- 
sion involving  further  capital  expenditure.  in  I'ruguay 
political  questions  were  interwoven  with  nearly  all  matters, 
and  this  had  not  made  the  financda]  situation  any  easier.  It 
was  useless  to  ignore  the  fact  that  Uruguayan  securities, 
which,  until  a  few  years  ago  had  been  steadily  advancing  in 
credit,  had  been  rathe.r  out  of  favour  in  recent  years.  The 
Chairman  dealt  at  some  length  with  the  political  situation,  and 
said  that  one  great  safeguard  oi  I  ruguay  was  that  her  states- 
men were  honest  and  her  courts  pure  and  impartial.  In  con- 
clusion the  Chairman  expressed  the  approval  of  the  board  for 
the  services  rendered  by  the  stall. 
Mr.  H.  A.  Trotter  seconded  the  motion,  and  it  was  carried. 


The  B.E.T.  Report. 

The  income  from  interest  and  dividends  on  investments,  net 
profit  on  working  of  undertaking,  interest  on  loans  and  de- 
posits, and  sundry  profits  and  lees  (termed  gross  profit  in 
the  report)  as  exhibited  by  the,  revenue  accburj  twelve 

months  ended  31st  MarcJj,  1914,  at  £225,754,  shows  an  im- 
provement of  some  £15,000  as  compared  with  the  result  of 
the  year  1912-13.  Augmented  by  the  balance  brought  into  the. 
account  from  the  previous  year,  we  have  a  total  of  £23 
of  which  debenture  stock  interest  absorbs  £91,383,  and  im- 
provement and  general  expenses,  and  other  charges  dispo.se 
of  £20,781.  Various  amounts  written  off  or  placed  to  n 
account  for  £56,485,  leaving  a.  balance  of  £6y,597,  £24,215  of 
which  satisfies  the  dividend  for  the  year  on  the  6  per  cent, 
cumulative  preference  stock.  The  payment  of  34  per  cent,  for 
the  year  on  7  per  cent,  non-cumulative  preference  stock  re- 
quires £28,251,  leaving  the  carry  forward  at  £17,129-  The 
resources  of  the  revenue  account  do  not  afford  any  return 
on  the  6  per  cent,  ordinary  non-cumulative  stock  and  the 
deferred  ordinary  stock.  Besides  there  are  the  non-interest 
bearing  income  certificates  redeemable  out  of  profits  only- 
amounting  to  £206,371.  A  marked  feature  of  the  accounts  is 
the  reservation  against  investments  and  undertakings  out  of 
the  income  of  £50,000,  which  is  a  step  in  the  right  direction. 

During  the  year  there  was  a  profit  on  the  sale  of  investments 
of  £19,686,  which  was  added  to  the  reserve,  but  there  were 
losses  of  some  £20,000  on  the  sale,  or  realisation  of  invest- 
ments in  Brighton  and  Shoreham  Tramways,  Cavehill  and 
Whitewell   Tramways   Co.,    and  other  investments. 

There  is  now  reserved  £27,500  against  expenditure  on  un- 
dertakings at  Barrow  and  Mumbles,  and  the  reserve  for 
depreciation  appears  at  £602,922.  There  are  additional  re- 
serves against  specific  assets  of  debtors,  and  buildings  and 
land,  of  £36,666  and  £4,935  respectively. 

The  sundry  debtors  and  debit  balances,  fess  rev.  hue,  appear 
in  the  balance  sheet  at  £201,687,  of  the  nature  of  which  the 
schedule  appended  to  the  accounts  affords  no  indication. 

The,  amount  outstanding  on  the  mortgage  on  Federation 
Offices,  Kingsway,  figures  among  the  liabilities  at  £19,200\ 
It  is  satisfactory  to  note  from  the  report  that  a  memorandum 
will  be  presently  issued  with  Regard  to  proposals  for  reduc- 
tion of  the  capital  arising  out  of  the  question  of  depreciation 
in  the  value  of  the  company's  assets.  This  coins,  is  impera- 
tive when  we  read  that-  of  the  investments  standing  in  the 
books  at  £5,143,473,  £1,529,533  which  had  published  values 
or  were  dealt  in  on  the  London  Stock  Exchange,  at  31st 
March.  1914,  showed  a  depreciation  if  taken  at  middli  ] 
of  £374,466,  the  auditors  being  unable  to  form  an  opinion 
of  the  value  of  the  remaining  investments,  stating  that  out 
of  the  total  investments  (£5,143,473)  securities  representing 
approximately  £1,300,000  yielded  no  return  to  the  company 
in  the  year. 

During  the.  past  year  the  Northern  General  Transport  Co.. 
Ltd..  was  formed  for  the  purpose  of  consolidating  the  interest 
of  the  following  B.E.T.  subsidiary  companies  :— Tynemouth 
and  District  Electric  Traction  Co..  Jarrow  and  District  Elec- 
tric   Traction    Co.,    Ltd.,    Gateshead    and   District    Tramways 
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(        I  lit-  majority  <;f  the  shan   capital  of  the  three  companies 
being  held  I  >  >   the  Transport  I 

The  Scottish  General  Transport  Co.,  Ltd.,  was  also  formed 
for  similar  purposes  in  regard  to  th  B.E.T.  Scottish  sub- 
sidiaries, viz.:  Ainli'ie  ami  (  Tramways  Co., 
nock  and  Port  Glasgow  Tramways,  and  the  Rothesay 
Tramways  Co.,  the  majority  of  the  share  capital  of  the  three 
companies  being  now   held  by  the  Transport  I 


.  Underground  Electric  Railways  Co.  of  London. — 

A  special  meeting  of  this  company  was  held  at  the  Westminster 
Palace  Hotal,  on  15th  inst.,  at  which  resolutions  were  passed,  so 
altering  the  articles  as  to  convert  the  company  into  a  share  and 
securities  holding  company.  Sir  Elgar  Speyer,  who  presided,  said 
that  the  assets  now  consisted  almost  entirely  of  holdings  in  stocks 
and  shares  in  subsidiary  companies,  but  as  it  was  not  such  at  law 
they  could  not  declare  a  dividend  without  an  annual  valuation  of 
assets. 

India-Rubber,  Gutta-Perrhaand  Telegraph  Works, 

Co.,  Ltd. — A  half-yearly  general  meeting  will  be  held  at  106, 
Cannon  Street,  E.G.,  on  Thursday,  25th  inst.,  for  approving  of  the 
following  dividends  : — Preference  shares,  5s.  per  share,  less  income- 
tax,  half-yearly  dividend  (at  the  rate  of  5  per  cent,  per  annum)  ; 
ordinary  shares  5s.  per  share,  free  of  income-tax,  being  an  interim 
dividend  of  2J  per  cent. 

James  Keith  &  Blackman  Co.,  Ltd. — The  accounts 

for  the  year  to  March  31st  show  (says  the  Financial  Tittles)  that 
after  providing  for  debenture  interest  and  making  allowance  for 
depreciation  and  doubtful  debts,  the  net  profit  was  £24.564  and 
£3,550  was  brought  forward.  The  directors  recommend  a  divi- 
dend on  the  ordinary  at  the  rate  of  10  per  cent,  per  annum,  free  of 
tax,  writing  off  additional  depreciation  £3,000,  off  patents  and 
goodwill  £1.878,  transferring  to  reserve  £10,000,  and  carrying 
forward  £3,247. 

Stock  Exchange    Notices. — The  following  has  been 

ordered  to  be  quoted  in  the  Official  List :  — 

Mississippi  River  Power.— $16,1)00,000  common  capital  stock  and  $6,000,000 
6  per  cent,  preference  capital  stock  in  $100  shares-. 

Continental. — Hungary. — A  net  profit  of  £50,382 
is  reported  for  the  last  financial  year  by  the  Vereinigte  Gluhlampen 
und  E'ectricitiits  Gesellschaft,  of  Budapest,  an  increase  of  £3,957 
over  1912.  The  dividend  is  being  advanced  from  10£  to  12  per 
cent. 

Fbance. — Among  the  new  electrical  compinies  recently  formed 
in  France,  are  theSocietc  d'Eaergie  Electriquedu  Secteur  Voltaire, 
Paris  (94,  Rue  Amelot),  capital  £18,000;  and  the  Societe 
Charentaise  de  Distribution  Electrique.  formed  at  Gemozac 
(Charente  Inferieure),  with  a  capital  of  £12,000. 

Austria. — The  report  of  the  Oesterreichische  Siemens- 
Schuckertwerke  Gesellschaft,  of  Vienna,  for  the  last  financial  year, 
shows  a  net  profit  of  £116,185,  an  increase  of  £25,012  over  1912. 
A  dividend  of  7  per  cent,  is  again  being  declared. 

Automatic  Telephone   Manufacturing  Co.,  Ltd. — 

The  share  and  transfer  books  are  closed  from  17  th  until  the  24  th 
inst.,  for  the  purpose  of  preparing  the  warrants  for  the  6  per  cent, 
preference  shares  for  the  half-year. 

National  Electric  Supply  Co.,  Ltd. — The    directors 

have  declared  an  interim  dividend  at  3s.  per  share  on  the  ordinary 
shares  for  the  half-year  ending  June  30th. 

Penarth  Electric  Lighting  Co.,  Ltd.— After  pro- 
viding for  debenture  interest,  and  transferring  £500  to  renewals 
fund,  the  accounts  for  1913  show  that  the  credit  balance  of  £29 
brought  forward  was  reduced  to  £11. 

Victoria  Falls  and  Transvaal  Power  Co.,   Ltd.— 

The  directors  have  declared  a  dividend  at  the  rate  of  6  per  cent., 
Ie3s  income-tax,  on  the  preference  shares  for  the  six  months  ended 
December  31st,  1912. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

liKNEKAL  conditions  in  the  Stock  Exchange  vary  a  good  deal  from 
day  to  day.  The  conflicting  factors  in  the  situation — such  as 
t'lster,  Brazil,  Mexico,  Canada  ;  the  prices  of  tin,  rubber,  and  so 
on — are  giving  the  Stock  Exchange  considerable  anxiety,  but 
paramonnt  above  these  considerations  there  arises  that  of  the  ease 
in  the  money  market.  Money  being  plentiful  towards  the  end  of 
June  is  regarded  as  a  healthy  sign  ;  and  Consols,  after  a  sharp  dip 
upon  the  French  political  crisis,  started  to  recover  their  lost 
ground.  The  Brazilian  rate  of  exchange  gives  no  indication  of 
settling  down  to  steadiness  and  Mexican  issues  were  put  up  on 
Monday  for  no  other  reason  than  that  the  latest  news  from  that 
oountry  was  less  bid  than  might  have  been  expeoted. 


The  Horns  Railway  department  is  one  of  the  most  unsatisfactory 
round  the  Stock  Exchange.  Labour  unrest  has  certainly  got  upon 
the  nerves— to  use  the  popular  colloquialism— of  the  investing 
public.  It  is  true  that  the  London  General  Omnibus  Company  has 
managed  to  arrange  terms  with  its  men  with  a  minimum  of  friction 
and  a  maximum  of  discretion  which  may  well  be  the  envy  of 
stockholders  in  certain  leading  English  railways  that  compliment 
shall  leave  nameless.  Taderground  Electric  bhilling  shares  have 
hardened  to  9s.  9d„  and  the  Income  bonds  at  904  are  a  point 
higher  on  the  week.  Districts,  however,  after  their  dramatic 
movements,  eased  off  a  little,  which  is  not  surprising,  in  view  of 
all  things.  Metropolitans  are  1  lower  at  382  ;  a  dull  market,  too, 
at  that.  The  Surplus  Lands  Stock  fails  to  recover  from  its  2  points 
drop. 

The  British  Electric  Traction  group  is  heavy,  pending  the 
unfolding  of  some  scheme  for  re-arrangement  of  the  Company's 
capital.  Falls  have  occurred  in  the  Deferred,  the  6  per  cent.  Pre- 
ferred and  the  7  per  cent,  non-cumulative  Preferred  stocks.  It 
may  be  that  some  of  the  proprietors  are  apprehensive  of  the 
most  junior  securities  being  dealt  with  in  somewhat  drastic 
fashion.    The  London  and  Suburban  issues  are  steady. 

One  of  the  features  in  our  lists  this  week  is  the  strength  of  the 
Brush  Debenture  stocks,  each  of  the  three  securities  rising  2  points. 
This  came  about  as  much  as  the  result  of  the  recent  inquiries  for 
electric  vl  manufacturing  issues  as  a  whole,  as  of  any  special  demand 
in  the  Brush  market,  although  a  few  buying  orders  came  in,  to 
find  holders  by  no  means  eager  to  realise  at  the  present  low  range 
of  values.  Brush  Second  Debenture  stock  has  for  some  time  past 
been  one  of  the  few  stocks  paying  regular  interest  and  yielding 
double  figures  on  the  money.  British  VVestinghouse  Preference 
have  halted  a  little  in  their  aspiring  course,  the  price  at  1 ,'  show- 
ing yr,  decline,  the  first  for  many  weeks  pa3t.  The  4  per  cent. 
Debenture  stock  is  a  point  to  the  good. 

Other  Manufacturing  stocks  and  shares  are  slightly  dull.  Small 
falls  are  marked  in  Babcock  &  Wilcox,  Aron  Ordinary  and  British 
Aluminium  Preference.  On  the  other  hand,  Callender's  Preference 
and  Castner-Kellners  are  both  a  shade  harder,  and  British  Insulated 
keeps  very  firm  at  9:J. 

Electricity  Supply  shares  are  quiet.  The  London  group  retains 
its  firmness,  and  there  are  rises  in  City  Preference,  both  classes  of 
Westminster  shares,  Metropolitan  Preference,  and  one  or  two 
Debenture  stocks.  It  is  declared  that,  so  far  from  the  recent 
scheme  having  been  scotched  by  its  withdrawal  from  Parliament, 
proposals  are  now  receiving  close  consideration  from  the  principal 
parties  concerned,  with  a  view  to  evolving  yet  another  scheme 
patterned  on  lines  rather  similar  to  the  last,  though  differing  in 
various  details.  Ab  to  this,  further  developments  will  be  awaited 
by  a  circle  much  wider  than  that  comprising  proprietors  of 
electrical  supply  securities. 

The  Mexican  group,  as  already  observed,  has  strengthened  in 
several  of  its  constituent  parts.  Mexico  Trams  have  risen  to  75, 
Mexican  Light  &  Power  Common  shares  to  16 J,  and  Mexican 
Northern  Power  bonds  to  23£.  The  pitiful  losses  occasioned 
through  the  difficulties  of  the  Canadian  agency,  and  the  Southern 
Albert*  and  Western  Canada  Land  Companies,  have  produced  little 
effect  upon  other  Canadian  enterprises.  Canadian  General  issues, 
for  example,  are  unchanged,  and  in  Shawinigan  Water  a  loss  of  a 
point  has  no  connection  with  the  troubles  just  mentioned. 
Cordoba  Light  &  Power  Debenture  stock  has  tumbled  3,  to  854, 
and  one  bargain  this  week  has  been  recorded  at  79,'.  Victoria 
Falls  Power  shares  are  -fa  easier,  because  apparently  some  had 
hoped  that  the  company  would  have  been  able  to  clear  off  more 
arrears  than  it  has  done.  By  this  month's  dividend  announcement, 
the  dividend  is  now  paid  up  to  the  end  of  1912. 

West  India  and  Panama  Telegraph  shares  of  all  three  classes 
are  now  quoted  e.t  dividend,  and  it  is  worth  noticing  that  the 
yield  on  the  Ordinary  shares  now  come  to  7£  per  cent.,  on  the 
basis  of  the  last  dividends.  That  these  are  likely  to  be  maintained 
it  is  generally  expected.  The  chairman's  speech  at  the  recent 
meeting  was  couched  in  none  too  hopeful  fashion,  and  probably 
had  something  to  do  with  certain  sellers  coming  to  market.  The 
jobbers,  already  well  supplied  with  shares,  were  not  eager  to  take 
more,  and,  consequently,  the  price  is  dull.  For  a  lock-up,  West 
India  and  Panama  Ordinary  should  be  a  good  purchase,  although  it 
may  be  a  year  or  two  before  the  Company  feels  the  benefit  of  the 
opaning  of  the  Canal. 

Other  Telegraph  and  Telephone  issues  hold  their  ground. 
American  Telephone  and  Telegraph  are  better,  and  a  few  rises  took 
place  in  Debenture  stocks  in  this  department.  Globe  Ordinary 
hardened  to  Hi.  Great  Northern  Telegraphs  at  32 J  are  10s.  np. 
Telegraph  Constructions  fell  a  similar  fraction  to  37.  Reuters 
continue  a  weak  spot,  and  although  2/,  was  bid  for  the  parent 
shares  at  the  end  of  last  week,  the  buyers  had  no  difficulty  in  being 
satisfied,  with  the  result  that  the  quotation  reacted  to  its  previous 
level.  Canadians  are  the  turn  better  at  lis.  9d.,  while  American 
Maroon  is  stick  at  11 1,  and  Marconi  Marines  at  1  i|. 

Brazilian  Trait:ons  have  been  an  erritic  market;  at  the  end  of 
last  week  the  price  touched  78J,  from  which  it  has  recovered  to  80. 
Most  things  connected  with  Brazil  have  reflected  the  pleasurable 
anticipations  felt  at  the  prospsct  of  the  Brazilian  Government 
being  able  to  raise  a  loan  of  about  15  million  pounds  sterling, 
which  would  draw  into  Brazil  the  cash  that  would  be  so  weloome 
at  the  present  time.  Para  Electric  Riilways  Ordinary  stiffened  A, 
and  the  Tramway  Bonds  are  strong.  Anglo- Argentine  Trams  have 
a^ain  improved,  and  rises  occurred  in  the  Brisbane  group. 

The  rubber  share  market  ie  as  quiet  as  ever.  There  seems  to  be 
little  reason  for  paying  heed  to  the  latest-of-all  synthetic  scares, 
but  the  price  of  the  product  keeps  about  2s.  4d.  a  pound,  checking 
enterprise  on  the  part  of  those  who  might  be  inclined  to  speculativi 
purchases  of  the  shares. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


Bath  Trunin,  Pref.  Ord 

Do.    6%  Prof 

Do.    H  %  Dob 

Brit.  Eleo.  Trao.,  6  %  Pre(. 

Do.        Do.  Deferred 

Do.        Do.  6  %  Cum.  Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  5  %  Perp.  Deb.     . . 

Do.  44  %  2nd  Deb. 

Central  London  Railway,  Ord. .. 

Do.    Gtd.  Assented 

Do.    Pref 

Do,    Otd.  Assented      .. 

Do,    Def 

Do.    Otd.  Assented 

Do.    4  %  Deb 

City  4  S.  London,  B%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.        Do.         1901      .. 

Do.        Do.         1908      .. 

Do.    4%  Deb 

HaBtings  Trnms,  6%  Pref. 

Do.    4J  %  Deb 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    4J%lstDeb.  .. 


I 
100 
100 
100 

100 
100 
100 
11)0 
100 
100 
100 

loo 
100 

100 
100 

100 

100 
100 
100 
100 


Dividends 
for 


Closing 
Quotations 
Juno  18ih. 


A-  A 

4-      ! 

70  —  75 

I8J-  16) 

6-8 

8=4-  9IJ 
66  -  69 
!I2.'<-  01* 
77  —  80 
57  -  62 
82  —  84 
68  —  78 
84  —  P6 
40  -  45 

80  —  PS! 

97  —  99 


92 


89 
86-88 

JS-   Si 

66  —  70 
2—24 
78  —  78 
87  —  89 

A-   A 


Rise 

Present 

+  or 

Yiold 

Fall 

P.O. 

— 

£  B.  d. 

Nil 

6  18    4 

— i 

6    0    0 

—l 

6  ii    2 

-l 

6  18    8 

6    6    0 

5  12    9 

4  16    9 

4  15    8 

6    9    7 

4  18    0 

4    9    0 

4  17    7 

4    0  10 

6    3    1 

6    6    6 

6    8    8 

6    8    8 

4  11     0 

8    6    8 

6    8    7 

6    0    0 

6    2    7 

6  12    4 

7  '6    8 

" 

6  12    6 

London  Eleo.  Railways,  4  %  Deb. 
London  United  Trams,  4  %  Dob. 
Metropolitan  Railway  Oonsol,  .. 

Do.    Surplus  Lands 

Do.    8A%  Deb 

Do.    81%  Pref 

Do.    8*%  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien 

Do.    4*%FiretPref 

Do.    8j%  Otd 

Metro.  Eleo.  Trams,  44  %  Deb. 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  4  %  Deb. 
Underground  Eleo,  Railways  .. 

Do.    "A" 

Do.    6  %  First  Cum,  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Inoome 
Yorkshire  (West  Riding),  Ord.  . . 

Do.    6  %  Pref 

Do.    44%  Deb 


Stock 

or 
Share. 

Dividends 
for 

« 

1912. 

1918. 

100 

4 

4 

100 

4 

4 

100 

IB 

ia 

100 

a 

H 

100 

84 

8ft 

100 

84 

(U 

100 

84 

84 

100 

Nil 

100 

6 

6 

100 

4 

4 

100 

4 

4 

100 

H 

*i 

100 

84 

d 

100 

44 

44 

100 

6 

6 

1 

84 

84 

1 

6 

6 

100 

44 

44 

100 

4 

4 

10 

1/- 

100 

6 

6 

100 

44 

44 

100 

6 

6 

6 

Nil 

Nil 

6 

8 

4 

100 

44 

44 

Closing 
Quotations 
Jona  loth. 


Rise 
+  or 
Fall 


PmmbI 

Yield 


/  i.  d. 

4    7  0 

I    I  lo 

4  10  4 

8  18  7 

4    8  4 

4    0  4 


4    4 
4 


6  4  8 
4  12  1 
6    0    0 

6  18  0 
8  12  10 

7  12  8 
6  6  2 
6  14    4 

Nil 

Nil 
6    2    7 
4    8    2 
6  11  10 

Nil 
4    4    8 
6    2    3 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6  %  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  S.  &  Trams,  Pref, 

Do.    44%  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traction,  Light  and  I 
Power ) 
Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44%Deb 

B.  Columbia  Eleo.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    4*  %  1st  Mort.  Deb. 

Do.    4j  %  Vancouver  Deb.    . . 

Do.    4J%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Eleotrio  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb, 
Havana  Elec.  Rly.,  6  %  Bonds  . . 
Kalgoorlie  El.  Trams  6%  A  Deb. 

Do.    6%BDeb 


6 

F* 

It 

5 

54 

100 

4 

4 

100 

4* 

44 

100 

6 

5 

100 

5 

6 

10 

6 

K 

100 

44 

44 

100 

6 

6 

$100 

6 

61 

6 

8 

8 

6 

5 

5 

100 

44 

44 

100 

H 

Ht 

100 

6 

6 

100 

6 

6 

40 

SI 

44 

100 

44 

100 
6 

1 

94 

6 

5 

6 

100 

44 

44 

1 

5 

6 

5 

5 

6 

100 

4 

4 

100 

6 

6 

81000 

5 

6 

100 

6 

5 

100 

8 

4/H—     4Jj, 
9a  —  95 
984-1014 
944-.  964 

103  —106 
11  -  11| 
95  —  97 

100  —102 

79  -  81 

6J—    7i 

4J-  6i 
K0  —102 
109  —113 

103  —107 

104  —107 

97  -100 
94  —  98 
944—  964 

64-  7 
6—5J 

98  —  101 
1-      I 

6A-  6A 
93  —  98 
91  —  95 
934—  974 
82  —  B7 
10  —  20 


+   i 


6    3 
4  14 


4  12 

4  18 


7    18 

6  12  1 

4  12  7 

4  10  0 

4  12  0 

4    8  1 

6  15  9 

4  15  3 

4    9  0 

6  13  4 

4  11  11 

4    2  6 

6    5  3 

6    2  6 

6  15  0 
Nil 


La  Plata  Eleo.  Trams,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6  %  Deb 

Madras  Eleo.  Tr.,6%  Cum.  Pref. 
Elec.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds     .. 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.      .. 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
6  %  Bonds / 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  1 
6  %  1st  Deb.  J 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb, 


1 

1 

4?d. 

6 

4z  L 

6    5    0 

1 

6 

8 

ii-  h% 

4    9    8 

1 

6 

6 

6    10 

100 

6 

6 

95  —100 

6    0    0 

5 

6 

6 

45-    61 

5  14    3 

100 

6 

6 

101  -103 

4  17    0 

100 

6 

6 

78  —  81 

6    8    6 

$1000 

6 

6 

984— 1C04 

4  19    6 

$100 

7 

7 

72  —  76 

+  3 

6 

6 

fcO  —  84 

+  1 

5  19    1 

100 

6 

6 

77  —  81 

7    8    2 

6 

10 

10 

Si-    4i 

+  4 

11    2    2 

6 

6 

0 

4—44 

6  13    4 

100 

6 

6 

864—  894 

6  11    8 

5 

6 

6 

6—54 

5    9    1 

100 

44 

44 

96  —  97 

4  12    9 

6 

6 

994—1014 

+  1 

4  18    6 

100 

6 

6 

89  —  91 

5  10    1 

$500 

6 

6 

96  —100 

+  1 

5    0    0 

100 

6 

6 

88  —  92 

6    8    8 

100 

6 

6 

96  —  97 

6   a 

6 
6 

7 

6 

7 
6 

4§-    54 
H-    6J 

6  16 
6  14    8 

100 

6 

6 

92  —  95 

6    5    3 

100 

44 

44 

934—  954 

4  14    3 

ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.— HOME. 


Bournemouth  &  Poole,  Ord, 

Do.    44%  Pref 

Do.    Second  6  %  Pref. . . 

Do.    44  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord. 

Do.    7%  Cum.  Pref.    .. 
Central    Electrio  Supply,  4  Jj 
Guar.  Deb 
Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.     "  City     Undertaking  " 
44  %  Cum.  Pref. 

Do.    Do.    4%  Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Seoond  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    44%Deb 

Do.    44  %  Seoond  Deb. 
Edmundson's,  Ord.  ..        .. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do,    44  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    44%  First  Deb 


10 

6 

7 

10 

44 

44 

10 

6 

6 

Stock 

44 

44 

6 

10 

10 

6 

7 

7 

100 

4 

4 

6 

6 

6 

6 

44 

44 

6 

44 

44 

100 

4 

4 

6 

5 

5 

Stock 

44 

44 

10 

9 

10 

10 

6 

6 

Stock 

5 

6 

100 

44 

44 

10 

6 

7 

10 

6 

6 

Stock 

8 

44 

Stock 

44 

£3 

6 

6 

6 

6 

100 

44 

44 

6 

6 

6 

100 

44 

44 

10  —  11 

1 
6    7    4 

9-10 

4  10    0 

101-  ll-i 

5  10    1 

96  —  98 

4  11    9 

8f-    91 
81-    8| 

6    8    1 
4    0    0 

B94-  924  xd 

4    6    8 

fc? 

" 

6  11    7 
4  10    0 

41-    41 

4  14    9 

904-  924  xd 

48-    64 

16    6 
4  17    7 

97  -100 

4  10    0 

161-  171 
12|—  18| 

5  16    0 

+  i 

4    7    3 

116  -120 

4    7    4 

100  —103 

4    8    1 

US-  12} 

. , 

5  14    8 

Hi-  12| 

4  17    0 

103  —106 

4    6    8 

99  —102 

+  1 

4    8    1 

A-    A 

Nil 

84—    4 
11-    2 

7  10    0 

83  —  86 

6    4    6 

5—54 

5    9    1 

98  —  96 

4  14    9 

Hove 

Kensington  &  Knightsbridge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  4*  %  Deb.    . . 
London  Eleotrio,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.     .. 
Metropolitan  

Do.    4i%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb.   . . 

Do.    84  %  Mort.  Deb 

North  Metropolitan  Power  Sup- 1 

ply,  6  %  Mortgages  (Red.)  j 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mali,  Ord. . . 

Do.    7%  Pref 

Do.    84%  Deb 

South  London,  Ord. 

Do.    6  %  First  Mort.  Deb.     . . 
South  Metropolitan,  7  %  Pref.  .. 

Do.    44  %  First  Deb.  Stook    . . 
Urban,  Ord 

Do.    6  %  Cum  Pref 

Do.    44  %  First  Mort.  D  sb. 
Westminster,  Ord 

Do.    44%  Cum  Pref 


*  Unless  otherwise  stattd,  all  shares  are  lolly  paid.       t  Interim  Dividend,       t  And  Bunded  Qert« 


Oontinuotl    on    nmxt    oaatr. 
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SHARE     LIST    OF     ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRICITY    SUPPLY    AND    POWER-COLONIAL    AND    FOREIGN. 


Stock 

or 
Share. 

Dividends 
(or 

6 

fi 

A 

6 

Hi 

9 

S 

fi 

6 

100 

6 

6 

$100 

7 

8 

$100 
1 

7 

fi 

7 

100 

6 

E 

100 

6 

6 

100 

6 

E 

$600 

6 

S 

10/- 

Nil 

1 

fi 

4 

$500 

6 

E 

6 

Nil 

100 

6 

fi 

fi 

E 

$100 

4 

4t 

$100 

7 

7 

fi 

fi 

100 

*B 

E 

Closing 
Quotations 
June  lfitli. 


Rise 
+  or 
Full 


Present 
Yield 
p.o. 


Dividends 
lor 


Closing 
Quotations 
June  16th. 


Rise 
+  or 
Kail 


Present 
Yield 
p.o, 


Adelaide,  6  %  Prel 

Calcutta,  Ord 

Do.    6%Pref 

Calgary  Power,  1st  Mort.  Bds.  .. 
Canadian  Gen.  El.  Com 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    B  %  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba,  I 

6  %  Bonds  I 

Eleo.  Supply  Viotoria,  6  %  1st ) 

Mort.  Dob.  I 

Eleo.    Dev,   Ontario,    fi  %    1st) 

Mort.  Bonds  ) 

Ealgoorlie  Eleo.  P.  and  L.,  Ord 

Do.    6%  Pref 

Kaministiquia  Power,  5  %  G.  Bs 

Madras,  Ord.  

Melbourne,  E  %  1st  Mort.  Deb. . 
Mexican  El.  Lt.,  fi%  1st  M.  Bds, 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref.     . . 

Do.    B  %  1st  Mort.  Gold  Bds 

Do.    fi  %  Snd  Mort,  Bonds   . . 


64-  63 
li-  78  xd 
6A-  ;■;;. 
904—  S24 
103  -1(8 
11«  —123 
A-  B 
B8  -  H8 

81  -  83  xd 
91  -  94 


101  -104 
li-    1J 

10S    -lfK 

i;i  —  lit; 

4fi  —  48 

71  —  70 

72  —  77 

59  —  64  xd 


r    U 


6  11 
6  18 
4  11 


6  13  10 

7  12    0 
E  13    8 


Nil 
0    0 
16    2 


Monterey  Rly.,  Light  4  Power,  1 

6  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt ,  Power  and  Coal,  1 

6%  1st  Mort.  Bonds} 

River  Plate,  Ord 

Do.    6%Non-Cum.  Pref. 
Do.    6  %  Deb.  Stock 
Roy.  Eleo.  Co.,  Montreal,  44  %  I 
1st  Mort.  Deb.  j 
Shawinigan  Water,  Capital 
Do.    B  %  Con.  1st  Mort.  Bonds 

Do.    4}  %  Per.  Deb 

Toronto  Power,  44  %  1st  Deb,  . . 
Vera  Cruz  Lt.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb.  I 
Victoria  Palls  Power,  Pref. 
West  Kootenay  Power  and  Lt..  1 
1st  Mort.  6  %  Gold  J 


100 
$100 
$600 
Stook 
Do. 
Do. 
100 
$100 
$fi00 
Stock 
Do. 


51  —  66 
226  -981 
10-20 

286  —246 
97  -108 
101  -108 
100  —102 

182  —138 

107  —109 
994  -1014 
96  —  98  xd 

85  —  87 
103  -  105 


MANUFACTURING    COMPANIES. 


Aron,  Ord.     ..        ..        .. 

Do.  6  %Pref 

Babcock  &  Wiloox  . .        .. 

Do.     Pref 

British  Aluminium,  Ord, 

Do.    6  %  Cum.  Pref.    . . 

Do.    6  %  Prior  Liens  Debs 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb 
British  Westinghouse,  Pref, 

Do.    Deb 

Do.    6  %  Prior  Lien     . . 
Browett,  Lindley,  Ord,     . . 

Do.  Pref 

Brush,  7  %  Pref 

Do.    5  %  Prior  Lien  Deb. 

Lo     44%Deb 

Do.    4*  %  Second  Deb. 
Calender's  Cable  .. 

Do.    Pref 

Do.    Deb 

Castner-Kellner       . .         . . 

Do.    Deb 


100 

100 


100 

100 


100 
100 


100 

1 

100 


;.'-     v:. 

i-     i 

2J-     8 

li-  18 
♦5-  1A 

97  —100 
90  —  96 
98-  9| 
&i-  6| 
111  I  -104 
92  —  94 

74  —  76 
101  —104 
2/-  -8/- 
8/-  -8/6 

0-  I 
82  —  87 
62  —  57 
.SI  —  85 
111-  121 

64-  (3 
97  -100 

ajs—  Big 

104  —107 


_JL 

8  12    4 

6  17    2 

-A 

6    6    8 

4    7    6 

4  14     1 

— 33 

6    9    0 

6    0    0 

6    fi    3 

6  11     8 

4  14    1 

4    6    9 

4  15    9 

-tV 

6    6    8 

+  1 

B    B    8 

6  16     6 

Nil 

Nil 

Nil 

+  2 

6  16    0 

+  2 

7  17  10 

+2 

12  17    2 

6    3    8 

+  h 

4  IS    0 

4  10    0 

8    9    5 

4     4     1 

Crompton  &  Co.,  Deb,  .. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid    . .        . . 

Do,    4%  Deb 

Do.  6  %  Second  Deb,  . . 
Eleotrio  Construction       . . 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T,     .. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   RobinBOn,  4  %  1st 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref. 


100 

1 

6 

Nil 

6 

1 

6 

A 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

fi 

6 

1 

fi 

6 

1 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

A 

100 

4 

4 

6 

15 

20 

6 

*4 

*7 

100 

44 

*r 

10 

ik 

74 

10 

E 

E 

12 

20 

20 

100 

4 

4 

100 

4 

100 

£1 

83  —  86 

i-     B 

68  —  62 
61  —  66 

ft-  ii 
1  -  14 
61-  71 
92  —  94 

IP/;  -  IP,: 

87  —  91 
14J-  154 
*l  —  EJ 
991-101J  xd 
91-  lot 
83—  94 
86  —  88 
98  —100 
63  —  67 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese  Tel.,  6  %  | 
Mort.  Deb.  J 
Chili  Telephone  . .  . .  , . 
Commercial  Cable,  Stlg.  4  %  Deb. 
Cuba  Telegraph 

Do.     10%  Pref 

Direot  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direot    W.  India  Cable,  44  %1 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

H 

Stock 

fi 

E 

$100 

8 

8 

$1000 

4 

4 

Stock 

8 

8 

Do. 

A 

fi 

Do. 

80/- 

30/- 

100 

6 

fi 

fi 

8 

6t 

Stock 

4 

4 

10 

6 

fit 

10 

10 

10 

6 

4 

4 

6 

10 

10 

10 

4 

4 

100 

4J 

44 

Stock 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

A 

fit 

10 

A 

fi 

10 

20 

20 

25 

13 

18 

$100 

fi 

6 

$100 

4 

4 

63-  8i 
95  -  68 
124  -128 
92  -  95 
64  -  67 

101  ,  -1081 
23  -  281 

102  —104 

7i-  74 
7  '.-  81 

84-   94 

16  -  17 
84-  4 
71-  73 
6l-     61 

98  —100 

129  —182 

77  -  79 

:m  '  -  964 

124-  13 

95  -  97 
11  -  114 
128-  12S 
81 4-  884 
564-  684 
81  —  85  xd 
67  —  72  xd 


7    4    0 

+1 

6    2    0 

+  1 

6     6    0 

+  1 

4    4    3 

4    9    7 

- 1 

5  10     1 

6    7    8 

4  16    2 

6    6    8 

1  18    9 

6    6    4 

6  17    H 

BOO 

6    9     0 

B  16    4 

4  10    0 

5    6    3 

4    8    9 

+  4 

4    3    0 

B    7    9 

+  4 

4     2    6 

+  A 

5    4     4 

4  13    4 

+  h 

6  19    fi 

B  11     1 

6  17    8 

fi  11     1 

Marooni's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref. . . 
Monte  Video  Telephone,  Ord.   . . 

Do.    6%  Pref 

New  York  Telep.,  44%  Gen.  Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

PaciBo  and  European  Tel.,  4%  I 
Guar.  Debs.  J 

Reuter's         

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  I 
United  River  Plate  Telephone 

Do.     6%  Cum.  Pref 
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Electrical  Smelting  of  Iron  Ore  in  Sweden. — The 

report  for  1313  of  the  Uddeholms  A/B,  which  is  the  second  largest 
iron  manufacturing  concern  in  Sweden,  has  recently  been  published 
and  gives  some  interesting  details  about  the  progress  of  electrical 
smelting  of  iron  ore.  The  manufacture  of  electrical  pig-iron  was 
started  in  1912  with  two  furnaces  of  the  Electrometal  type,  using 
charcoal  for  the  reduction,  each  of  which  has  a  capacity  of  about 
.5,000  tons  per  annum.  In  191:5  a  third  furnace  was  completed, 
and  the  output  of  electrical  pig- iron,  which  in  1912  amounted  to 
7,796  tons  only,  was  raised  to  1  :s,'.K)2  tons.  There  are  now  under 
construction  two  similar  furnaces  of  a  somewhat  larger  size.  This 
is  a  sure  proof  that  the  company  is  very  well  satisfied  with  the 
results  from  the  electrical  furnaces,  and  this  is  emphasised  by  the 
following  remark  that  appears  in  the  report  :  "  The  electrical  pig- 
iron  has  continually  turned  out  to  be  of  excellent  quality,  and  it 
is  therefore  anticipated  that  the  company  will  be  able  to  cover  its 


whole  requirements  for  pig-iron   from  the  electrical  furnaces  M 
soon  as  the  two  last  ones  have  been  completed." 

The  output  of  ordinary  pig-iron  from  the  blast  furnace?,  which 
in  1910  was  18,416  tons,  had  been  reduced  to  13,713  tons  in  1913. 
and  is  very  likely  in  the  near  future  to  cease  altogether.  The 
activity  of  this  company  is  not  based  on  the  production  of  pig-iron 
for  sale,  but  on  the  production  of  steel,  for  which  the  whole  out- 
put of  pig-iron  is  employed.  The  company  has  two  electrical 
power  stations,  of  which  one,  the  Forshult  station,  has  been  ex- 
tended by  the  installation  of  additional  electrical  machinery,  so  that 
it  is  now  able  to  supply  16,000  h.p.  instead  of  10,000  B.P.  The 
second,  the  Malta  power  station,  was  completed  this  year,  and  is 
capable  of  producing  4,000  H.P. 

The  1'ddeholm  Co.  is  not  a  small  concern,  as  the  assets  at  the  end 
of  1913  amounted  to  about  2\  million  pounds  sterling.      The  total 
turnover  in   1913   was  about  £660,000,   of  which  about  i 
were  iron  and  steel  manufactures. 
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THE    DRYING    AND    PRESERVATION    OP 
TIMBER    BY    ELECTRICITY. 


Ii>  GEORGES  DAHV 


Wood,  as  soon  as  ii  ceases  to  exist  as  a  growing 
tree,  quickly  becomes  a  prey  to  the  germs  ei 
within  it.  Therefore,  as  it  constitutes  one  of  the 
mosl  necessai  5  materials  of  industry,  it  is  readily  1  eal 
teed  tli.u  it  is  advantageous  to  utilise  the  wood  - 
quickly  as  possible  aftra  the  tree  from  which  it  is 
taken  has  been  idled,  and  to  preserve  it  iii  perfect 
condition.  The  problem  is  one  that  has,  so  far,  only 
been  partially  solved,  for  the  subject  is  extremely 
complex,  and  comprises,  apart  from  the  technical 
difficulties,  various  very  important  economical  and  in- 
dustrial requirements.  It  is,  primarily,  necessary  that 
the  processes  employed  for  the  rapid  drying  of  wood 
shall  not  be  costlv  or  difficult  of  execution.  They 
should  he  applicable  not  only  in  suitable  works,  but 
also  on  the  land,  i.e.,  in  woods  and  forests  them- 
selves. It  is  necessary,  also,  that  the  results  ob- 
tained shall  he  uniform  throughout  the  whole  mass 
of  the  wood,  and  that  the  constituents  of  the  same 
shall  he  absolutely  and  permanently  unalterable  in 
character. 

All  these  conditions  are  completely  realised  in  the 
electric  process  recently  patented  and  put  into  prac- 
tice bv  M.  Albert  Nodon,  whose  method  of  extract- 


Fig.  1. — The  Nodon  Process  in  Operation. 

ing  nitrates  from  peat  was  noticed  in  the  columns  of 
the  Electrical  Review  a  few  months  ago.  So  far 
back  as  1896,  M.  Nodon  devised  a  process  for  tne 
"  senilisation,"  or  ageing  of  wood,  by  electricity, 
but  it  required  a  somewhat  complicated  and  costly 
equipment  of  vats,  screw  jacks,  cranes,  heating  ap- 
paratus, etc.,  which  rendered  the  cost  of  working 
too  high.  Not  only  so,  but  the  method  gave  some- 
what irregular., results.  M.  Nodon,  however,  con- 
tinued his  experiments,  and  at  last  succeeded  in 
modifying  the  process  to  such  an  extent  as  to  render 
it  both  practicable  and  economical.  Exhaustive 
tests  carried  out  in  the  application  of  a  current  of 
electricity  to  the  drying  of  wood  show  it  to  give 
rise  to  a  triple  action — chemical,  physical,  and  asep- 
tical.  As  a  matter  of  fact,  the  results  achieved 
comprise  (1)  a  total  and  rapid  oxidation  of  the  resini- 
ferous  materials  contained  in  the  sap,  (2)  a  molecular 
transformation  of  the  cellulose,  and  the  various  deri- 
vatives which  modify  the  mechanical  properties  of  the 
timber,  and  (3)  a  complete  and  definite  suppression 
of  all  the  destructive  germs  contained  in  the  wood. 


The   very  simp!  ■mmi    foi    drying  and  [(re- 

serving wood  devi  ed   bv  M.  Nodon  is  depicted  in 
the  accompanying     ill  of  the 

employment  oi   what  is  known  as  "carpet"  clect- 

which  may  readily  be  transported  for 
am  place,  when  p  Killed  on  a  wooden  core. 

The  carpets  are  made  of  a  flexible  metallic  "cloth," 

Ivanised  iron,  fixed  between  two  lai 
jute,    which    form    absorbing   niattraw-       The   car- 
pets,   after   being  extended   over    the    wood    to    be 
treated,    are   saturated   with  water,    thus  rendering 
them  good  conductors  of  electricity. 

If  the  process  is  to  be  carried  out  in  a  factory,  as 
shewn  in  the  illustration  (Fig.  1 ),  a  simple  floor  is 
made  of  joists  and  floor  boards,  on  which  the  first 
wit  carpet  electrode  is  laid.  On  tin's  a  layer  of  green 
wood,  that  has  been  cut  to  the  desired  shape  and 
size,  in  the  form  of  baulks,  sleepers,  beams,  planks, 
etc.,  is  placed.  (In  the  illustration,  the  wood  in 
course  of  treatment  consists  of  baulks  of  pine  fpinus 
maritima)  intended  to  be  cut  up  into  wood  blocks 
for  street-paving  purposes  in  Paris.)  This  first  layer 
of  wood  is  covered  with  another  carpet  electrode, 
then  another  row  of  wood,  and  another  electrode. 
and  so  on,  until  the  pile  has  reached  the  desired 
height,  say  1  111.  or  i1-  m. 

The  metallic  portions  of  the  carpets  are  connected 
to  conductors  at  the  sides,  the  poles  of  the 
successive  carpets  being  alternated,  in  order  that 
the  current  may  pass  through  each  layer  of  timber 
"(see  diagram,  p.  1050).  In  this  way, 
the  internal  resistance  of  the  pile  is 
reduced  to  a  minimum.  The  current 
passes  through  all  the  baulks  in  the 
direction  of  their  thickness,  owing  to 
the  conductivity  of  the  electrodes, 
and  the  sap  in  the  green  wood.  The 
resistivity  varies  according  to  the 
thickness,  the  amount  of  essential 
oil,  the  degree  of  humidity,  and  thf 
time  of  felling,  and  ranges  between 
6  and  20  ohms  per  cubic  metre,  re- 
maining practically  constant  during 
the  whole  period  of  the  treatment.. 
To  cause  a  current  of  an  intensity  of 
from  5  to  6  amperes  to  pass  through 
a  cubic  metre  of  wood  in  the  form 
of  baulks,  the  E.M.F.  varies,  accord- 
ing to  circumstances,  from  30  to  100 
volts.  An  alternating  current  at  110 
volts,  and  40  to  50  periods,  may  be 
utilised,  but  it  is  preferable  to  adopt 
a  lower  frequency,  say  15  to  20 
periods  per  second,  and  a  lower 
e.m.f.  The  latter  is  regulated  tc 
give  the  desired  current  by  means 
of  induction  regulators-  or  trans- 
formers. Continuous  current  at 
no  volts  may  also  be  employed.  The  results  are 
the  same  as  with  alternating  current,  but  the  elec- 
trolysis that  takes  place  quickly  affects  the  carpet 
electrodes,  necessitating  a  frequent  reversal  of  the 
direction  of  the  current  flow  through  the  pile  of 
timber.  Regulation  of  the  continuous  current  can 
only  lie  effected  by  means  of  ohmic  resistances, 
the  efficiency  of  which  is  lower  than  that  of  the  in- 
duction regulators.  For  these  reasons,  it  is  prefer- 
able to  employ  alternating  current. 

The  process  can  also  be  carried  out  with  great 
advantage  in  woods  and  forests  when  the  timber  is 
in  full  sap,  during  the  summer  time,  for  it  is  at  that 
period  the  wood  possesses  its  maximum  of  vitality 
and  industrial  qualities.  It  is  also  the  best  season 
of  the  year  for  outdoor  work.  The  trees  can  be 
advantageously  cut  up  by  portable  electric  saws 
worked  bv  current  from  a  portable  steam-operated 
generating  plant,  the  boiler  of  which  can  be  fired 
with  the  waste  timber  resulting  from  the  felling  and 
sawing.  The  piles  of  wood,  with  their  carpet  elec- 
trodes, are  arranged  on  a  small  area  of  cleared  land 
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near  where  the  trees  are  being-  felled,  while  the 
treated  wood  can  be  stored  in  any  position  where 
it  is  exposed  to  strong  winds. 

The  time  necessary  for  drying  wood  by  the  Nodon 
process  varies  from  one  to  two  full  day's,  according 
to  the  nature  of  the  timber,  and  the  results  it 
is  desired  to  secure.  It  may  be  noted  that  when  the 
process  is  carried  on  too  rapidly  cracks  or  splits  may 
be  caused  in  the  wood.  The  current  should  there- 
fore be  regulated  to  from  4  to  5  amps,  per  cubic 
metre,  for  timber  intended  for  carpentry  and  cabinet- 
making  work.  For  other  uses,  such  as  railway 
sleepers,  the  strength  of  the  current  may  be 
increased  to  10  amps,  per  cubic  metre.  The  sum 
total  of  the  current  which  should  be  passed  through 
a  cubic  metre  of  wood  is  150  amp. -hours;  that  is  to 
saw  the  time  varies  from  one  to  two  days  according 
to  whether  a  current  of  10  or  5  amps,  is  employed. 
The  operation  can  be  suspended  at  the  end  of  the 
regular  working  day.  and  restarted  the  next  morn- 
ing without  inconvenience  or  drawback.  All  that  is 
necessary  in  such  a  case  is  to  keep  the  carpet  elec- 
trodes damp,  in  order  that  the  resistivity  of  the  pile 
may  not  increase.  If  the  timber  is  not  stripped  of 
its  bark,  an  e.m.f.  of  from  80  to  100  volts  is  neces- 
sary; if,  however,  it  is  stripped,  and  in  full  sap,  a 
pressure  of  40  volts  is  sufficient. 

Wood  dried  by  the  Nodon  process,  or  "  nodon- 
ised,"  as  it  i<  rapidly  becoming  known  in  France, 
is  deprived  of  starch,  but  retains  the  resiniferous 
materials  throughout  the  whole  mass.  The  cellules 
of  the  sap-wood  have  also  a  characteristically  regu- 
lar   appearance,    which    enables,    by    means    of    re- 


T,  Railway  sleepers  of  greenwood;  K,  "Carpet"  electrodes;  It,  Jute  covers 
of  carpets  ;  M,  Flexible  metallic  cloth  ;  A,  Baulk  of  wood  lying  on  top 
carpet;  B,  B',  Connections  for  alternate  carpets;  D,  Floor;  C,  Current 
distributor. 

Fig.  2. — Diagkam  of  Arrangement  for   Drying  Timber  by 
the  Nodon  Electrical  Process. 


actions,  and  micrographic  examinations,  the  wood 
that  has  been  treated  electrically  to  be  distinguished 
from  that  which  has  not  been  submitted  to  the  pro- 

The  cost  of  installation  and  working  is  restricted 
to  the  purchase  of  the  carpet  electrodes  and  the 
energy  consumed.  The  electrodes  are  easily  made, 
and  their  cost  works  out  at  an  average  of  about  4 
francs  per  square  metre.  The  cost  of  electrodes  per 
cubic  metre  of  treated  wood  is  approximately  40 
francs,  while  they  have  an  average  life  of  twelve 
months,  if  the  necessary  care  is  taken  to  reduce 
the  wear  to  a  minimum.  The  depreciation,  on  this 
head,  works  out  at  approximately  id.  per  day  and 
per  cubic  metre. 

As  for  the  industrial  applications  of  the  process, 
these  are  almost  as  numerous  as  those  of  wood 
itself.  For  carpentry  and  joinery  work,  perfectly 
dry  timber,  that  will  not  become  moist,  or  rot,  is 
necessary.  Especially,  also,  is  this  the  case  as  re- 
gards material  for  the  construction  of  boats,  vessels 
of  small  tonnage,  bridges,  gangways,  jetties,  etc. 
Military  authorities  and  public  works  departments 
also  find  it  advantageous  to  employ  perfectly  dried 


timber.  Some  official  tests  have  recently  been 
made,  on  the  application  of  the  French  Govern- 
ment, the  results  of  which,  and  the  reports  on  the 
same,  have  been  entirely  favourable  to  the  process, 
and  some  further  specific  tests  for  Government  De- 
partments are  at  present  in  progress.  The  Nodon 
process  can  also  be  advantageously  adopted  for  the 
rapid  and  complete  desiccation  of  certain  Colonial 
species,  such  as  pseudo-mahogany,  which  come 
from  the  African  coast  in  the  form  of  large  bark- 
covered  logs,  and  which,  on  arrival  in  France,  are 
still  full  of  sap,  rendering  their  treatment  in  stoves 
unsatisfactory.  Such  material  can  be  treated  by  the 
Nodon  method  not  only  efficiently  but  also  at  a  much 
lower  cost. 

Vs  regards  wood  paving  blocks,  the  use  of  which 
is  steadily  increasing  in  large  towns,  it  has  been  a 
general  experience  that,  owing  to  their  relatively 
short  life,  they  have  frequently  to  be  renewed,  the 
processes  hitherto  employed  having  failed  to  give 
the  desired  results.  An  official  report,  issued  in 
January  last  by  the  municipal  authorities  of  Bor- 
deaux, shows,  however,  that  electrically-treated  wood 
gives  full  satisfaction  as  regards  durability.  Indeed, 
the  official  report,  a  copy  of  which  lies  before  us, 
states  that  one  of  the  busiest  roads  in  Bordeaux 
was  partially  paved  in  1906  with  wood  blocks  treated 
by  the  Nodon  process,  and  that,  although  eight 
years  have  since  elapsed,  the  part  of  the  road  so 
paved  is  still  as  level  as  on  the  day  it  was  laid,  while 
other  portions  paved  with  blocks  treated  in  the  or- 
dinary way  have  had  to  be  relaid. 

Finally,  we  may  draw  attention,  among  the  other 
important  applications,  to  that  of  railwav  sleepers, 
and  pitwood,  in  addition  to  telegraph  and  telephone 
poles,  and  electricity  transmission  masts.  It  will  thus 
be  seen,  from  the  numerous  directions  in  which  it 
can  be  applied,  that  the  Nodon  process  promises  to 
effect  a  radical  change  in  the  methods  of  drying  and 
preserving  wood.  It  may  be  added  in  conclusion 
that  the  process  is  in  the  hands  of  the  Societe  A. 
Beaumartin  &  Co.,  of  33,  Rue  St.  Genes,  Bordeaux, 
from  whom  specimens  of  the  treated  wood,  and  any 
additional  information  regarding  the  process,  can 
be  obtained. 


REVIEWS. 


Transformer  Practice,  by  W.  T.  Taylor.    London; 
McGraw-Hill  Book  Co.     Price  10s.  6d.  net. 

This  is  the  second  edition  of  a  book  published  in 
1909,  on  the  manufacture,  assembling,  connections, 
operation  and  testing  of  transformers.  The  work 
has  been  entirely  re-written,  enlarged  and  re-set. 

The  book  opens  with  an  account  of  the  enormous 
increase  in  the  capacity  and  voltage  of  transformers 
of  late  years.     The  author  points  out  that  the  limit- 
ing feature  in  a  transmission  scheme  is  now  the  line 
itself  and  not  the  transformers.     In  discussing  iror 
losses  in  a  transformer  his  remarks  on  the  efl 
varying    the     frequency    are    not    clear.      lie    al 
states  that  the  loss  due  to  hysteresis  varies  with  tl 
hardness   of  the  steel,   whereas,   as   is   well  knowi 
the  loss  in  alloy  steel  is  very  low,  and  these  alloys 
are  generally  very  hard.     There  are   several   other 
points  to  which  the  reviewer  has  to  take  exception. 
For  example,  it  is  stated  that  the  core  losses  in 
transformer    represent    a    great    loss    of    revent 
whereas  it  is  the  cost  of  working  which  is  affecte 
and  the  revenue  is  only  affected  indirectly.     Further 
it  is  stated  that  the  copper  loss  "  is  within  easy  cor 
trol   of  the  designer,"  but  so  are  all  losses  withir 
limits,    always   provided  the   buyer  will   pay   for  it. 
The  copper  section  cannot  be  increased  without  alsc 
increasing  the  iron,  or  cutting  down  the  quantity 
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insulation.  Manufacturers  of  the  core  type  oi  trans- 
former are  aol  a1  all  likely  to  agree  with  the  author 
in  the  statement  that  the  core  type  has  not  in  general 

so  good  a  regulation  as  the  shell  type.  A  general 
statement  of  this  kind  is  unjustifiable,  since  il  de 
pends  entirely  upon  the  d(  ilgn  of  each  individual 
transformer  whether  the  shell  or  the  core  type  will 
have  the  hest  regulation.  The  reviewer  prelers  the 
core  type  owing  to  the  greater  simplicity,  and  the 
ease  with  which  repairs  can  be  carried  out. 

A  very  brief  account  of  vector  representation  ot 
transformer  problems  is  given  at  the  conclusion  of 
the  chapter. 

Chapter  2  deals  with  simple  transformer  manipula- 
tions. A  number  of  connection  diagrams  are  given, 
tne  majority  of  which  are  of  a  quite  elementary 
character. 

Two-phase  transformer  connections  are  next  con- 
sidered. Undoubtedly  some  useful  information 
is  given,  but  the  reviewer  does  not  admire  the  style 
in  which  it  is  presented. 

Chapter  4  discusses  the  three-phase  transforma- 
tion system.  This  subject  is  one  of  the  most  com- 
plicated that  electrical  engineers  have  to  deal  with. 
Tor  instance,  while  certain  transformer  connections 
are  unsafe,  and  should  in  general  be  avoided,  special 
circumstances  may  arise  in  which  it  will  be  found 
that  the  danger  incidental  to  their  use  is  so  remote 
as  to  be  counter-balanced  by  some  advantages  which 
they  may  offer  in  the  special  case,  and  their  use 
will  thus  be  justified.  Probably  every  type  of 
connection  that  has  been  used  is  given,  and  very 
possibly  some  that  have  never  been  used  at  all.  The 
reviewer  has  carefully  checked  those  in  common  use, 
and  finds  them  correct. 

Three-phase  transformer  difficulties  are  next  con- 
sidered, but  the  difficulties  dealt  with  are  principally 
those  due  to  faulty  connection  only. 

Chapter  6  is  devoted  to  the  discussion  of  three 
phase  to  two  phase  systems  and  transformations. 
The  systems  due  to  Scott,  Steinmetz  (mis-spelt  Stein- 
wetz),  and  the  author  are  considered  in  detail. 

Methods  of  cooling  transformers  are  next  con- 
sidered, and  the  usual  arrangements  are  well  de- 
scribed. On  page  131,  in  describing  transformer  oils, 
it  is  stated  that  for  oil-filled  water-cooled  transfor- 
mers it  is  customary  to  use  another  grade  of  oil  than 
that  used  in  the  self-cooled  type,  the  oil  working  at 
a  lower  temperature,  and  consequently  a  high  flash 
point  is  not  of  the  utmost  importance.  Really  the 
use  of  "  white  "  oils,  which  have  a  lower  flash  point 
than  the  "  amber "  types,  is  due  to  their  much 
less  tendency  to  throw  down  deposit  when  heated, 
than  the  darker  coloured  high  flash  test  oils.  If  this 
depositing  goes  on  in  a  self-cooling"  transformer  the 
only  harm  done  is  that  the  ventilating  ducts  become 
clogged.  In  a  water-cooled  transformer,  however, 
the  cooling  coils  become  coated  with  deposit.  Now 
this  deposit  is  a  bad  conductor  of  heat,  and  conse- 
quently the  transformer  becomes  hotter  and  hotter, 
and  finally  burns  out,  unless  the  cooling  coils  are  re- 
moved and  cleaned  periodically.  Several  useful 
hints  on  testing  transformer  oil  are  given  in  this 
chapter. 

Chapter  9  is  perhaps  the  most  interesting  in  the 
book,  and  deals  with  the  construction  of  large  trans- 
formers strictly  of  the  shell  and  core  types  of  Ameri- 
can manufacture.  A  good  deal  of  useful  information 
is  given,  but  the  reviewer  has  to  take  exception  to 
several  points.  It  is  stated  that  transformers  are 
very  seldom  sent  in  their  tanks,  but  this  is  becoming 
more  and  more  a  standard  practice,  and  moreover, 
where  practicable,  has  everything  in  its  favour.  A 
calculation  for  the  forces  on  transformer  coils  when 
a  short  circuit  occurs  is  given,  but  the  units  used 
are  confused.  A  force  is  expressed  in  inch  lb.,  and 
later  on  this  is  called  work,  and  generally  the  cal- 
culation is  not  at  all  clearly  expressed,  which  is 
unsatisfactory.  The  introduction  of  a  limiting  re- 
actance is   well   discussed,    although   the  treatment 


would  have  been  improved  by  the  introduction  ol  1 
numei  ii  al  example. 

(  bapters  10  and  11  deal  quite  shortly  with  auto 
transformers,    and    constant    current     transforti 

1  e  ;pe<  I  h  ely, 

Series  transformers  and  their  operation  ar< 
with  in  chapter  u,  and  this  important  but  relati 
small  type  "I  transformer  i^  '.sell  described. 

I  !hapter  13  contains  a  clear  account  of  regulators, 
and  compensators,  together  with  a  number  oi  Useful 
diagrams. 

The  last  two  chapters  deal  respectively  with  trans- 
former tests  in  practice,  and  transformer  specifica- 
tions. The  reviewer  has  no  special  complaint  to 
make  of  the  former,  except  to  remark  that  certain 
statements  made  in  the  earlier  parts  of  the  book  are 
repeated.  Regarding  the  specifications,  it  must  be 
noted  that  the  first  specification  is  purely  a  manu- 
facturer's specification,  and  contains  expressions 
which  are  only  intelligible  to  manufacturers,  while 
the  other  two  are  types  of  specifications  given  to 
buyers  of  this  apparatus  from  one  particular  firm. 

An  appendix  is  given  in  which  the  majority  of 
large  high  voltage  transformers  operating"  in  various 
parts  of  the  world  are  catalogued.  In  reading  down 
this  list,  the  majority  of  these  transformers  are  seen 
to  be  star  connected. 

It  will  be  seen  from  the  above  that  while  the  book- 
contains  a  good  deal  of  genuine  information,  there 
are  many  statements  made  to  which  exception  must 
be  taken,  and  since  it  consists  of  only  278  pages, 
including"  the  index,  it  cannot  be  said  to  be  cheap 
at  the  price. 

Several  obvious  misprints  occur,  and  the  author 
has  a  repetitive  style.  The  binding  leaves  a  good 
deal  to  be  desired  since  the  new  copy  that  the  re- 
viewer is  using  is  already  coming  to  pieces. — H.G.S. 


Wireless  Telegraphy,  by  W.  H.  Marchant.  Lon- 
don :  Whittaker  &  Co.  Price  5s.  net. 
This  book  is  primarily  intended  for  the  use  of  those 
engaged  in  practical  radio-telegraphic  work  and  for 
students  who  already  possess  some  knowledge  of 
electrical  science.  As  such  it  is  to  be  recommended 
without  reserve,  for  it  deals  in  thoroughly  useful 
manner  with  the  principles  and  apparatus  of  all  sys- 
tems at  present  in  extensive  use  or  of  considerable 
practical  importance,  and  does  not  describe  large 
numbers  of  circuits  and  pieces  of  apparatus  which 
have  been  proposed  and  patented  without  making 
further  advance.  In  short,  the  author  has  provided 
a  well-written  and  produced  treatment  of  wireless 
telegraphy  as  it  concerns  the  average  practical 
worker  and  student.  It  is  good  to  see  that  other 
systems  than  the  Marconi  system  receive  a  propor- 
tionate share  of  the  total  space.  Certainly  the  Poul- 
sen,  the  Telefunken,  the  Lepel  and  Goldschmidt 
high  frequency  alternator  systems  (here  treated 
in  Chapters  VII-X)  deserve  more  extended  treatment 
than  has  been  given  to  them  in  many  works  now 
on  the  market.  One  noticeable  omission  from  the 
present  volume  is  adequate  treatment  of  directive 
wireless  and  its  importance  in  general  radio-practice 
and  in  navigation.  Some  of  the  blocks  and  text  are 
reproduced  from  the  "  Radio-Telegraphist's  Guide 
and  Log  Book,"  by  the  same  author,  but  this  ap- 
plies only  to  fundamental  matter  of  permanent 
applicability.  Though  following  along  the  same 
lines  as  the  earlier  work,  the  present  volume  is  by 
no  means  a  mere  reprint,  but  contains  about  50  per 
cent,  more  matter  and  is  brought  up  to  date. 

The  author  spares  us  an  historical  introduction, 
for  which  we  are  suitably  grateful.  Chapters  I — V 
deal  with  the  production  and  radiation  of  electrical 
oscillations  and  waves,  and  include  descriptions  of 
the  various  pieces  of  apparatus  which  go  to  make  a 
radio-telegraphic  installation  and  the  principles 
which  govern  their  construction  and  erection.    Con- 
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siderable  space  is  given  to  the  description  of  the 
Marconi  i£  kw.  ship  set,  this  being  in  such  general 
use  that  few  candidates  for  the  P.M.G.'s  certificate 
pass  on  any  other  apparatus.  Since  ship  operators 
will  doubtless  represent  a  large  proportion  of  the 
purchasers  of  this  work,  a  chapter  should  surely 
have  been  devoted  to  radiophares  and  other  special 
applications  of  wireless  to  shipping  and  navigation. 
A  full  description  of  the  l'oulsen  apparatus  for 
hand  and  automatic  working  is  presented  in  Chap- 
ter VII,  and  the  quenched-spark  system  of  pro- 
ducing oscillations  is  represented  by  descriptions  of 
i he  Telefuuken  I.T.K.  set  and  of  the  Lepel  system. 
The  Goldschmidt  alternator  is  dealt  with  briefly  and 
clearly,  and  a  special  chapter  is  devoted  to  portable 
installations,  including  sets  for  military  use,  air- 
ships, yachts,  and  small  craft  generally.  The  re- 
maining live  chapters  are  specially  valuable,  and 
deal  respectively  with  the  apparatus  necessary  and 
methods  of  making  all  the  more  important  wireless 
measurements  ;  the  making  and  interpretation  of  dia- 
grams (a  short  and  elementary  but  very  useful  chap- 
ter);  the  chief  regulations  and  instructions  for  radio- 
stations  licensed  by  the  P.M.G.j  various  codes  and 
abbreviations  used  in  working;  and  the  localisation 
of  faults.  No  mention  is  made  of  radio-telephony. 
This  subject  is  here  specifically  excluded  by  the  title, 
but  it  is  noticeable  that  several  works  have  appeared 
recently  which  deal  with  telegraphy  to  the  exclusion 
of  wireless  telephony.  Whether  this  is  wise,  is  at 
least  open  to  question,  for  it  seems  doubtful  whether 
there  will  ever  be  anything  like  such  great  distinc- 
tion between  the  two  wireless  systems  as  between 
the  two  methods  of  communication  by  wire.  Indeed, 
it  is  quite  within  the  bounds  of  possibility  that  wire- 
less telegraphy  will  in  future  be  effected  by  apparatus 
designed  specifically  for  telephonic  work.  Omission 
to  deal  with  radio-telephony  must  not,  however,  be 
counted  against  the  treatise  here  reviewed.  Numer- 
ous as  are  the  wireless  treatises  now  available,  we 
believe  this  volume  will  be  given  an  easily  accessible 
place  on  the  bookshelves  of  most  radio-workers  and 
students. 


NOTES    FROM    CANADA. 


[from  our  special  correspondent.] 

Some  considerable  time  ago  the  writer  of  these  notes 
suggested  that  a  branch  of  the  B.E.A.M.A.  might  be 
formed  in  Canada  for  the  furtherance  of  British  electrical 
export  trade  with  this  country  ;  an  editorial  a  short  while 
previously  also  referred  to  the  same  matter. 

The  writer  does  not  know  whether  the  question  has 
ever  been  taken  up  and  discussed  by  the  B.E.A.M.A.  Com- 
mittee or  not,  but  he  has  recently  been  approached  by  the 
representatives  of  several  home  firms  here  who  are  anxious 
that,  if  possible,  some  action  might  be  taken,  having  for 
its  object  the  formation  of  a  local  branch. 

There  are  represented  in  Eastern  Canada  alone  about  25 
British  electrical  firms  who  are  believed  to  be  members 
of  the  Association  referred  to  ;  the  local  representatives  of 
10  of  these  have  been  communicated  with,  and  nine  of 
them  at  once  said  that  they  would  be  very  glad  to  see  a 
Canadian  section  formed,  and  would  do  what  they  could  to 
support  any  proposal  made  with  that  end  in  view,  and 
would  recommend  it  to  their  principals  at  home  ;  the  tenth 
man  made  some  demur,  but  did  not  deny  that  such  a 
branch  ought  to  be  able  to  make  itself  useful  and  advance 
the  interests  of  British  firms. 

The  said  British  firms  by  no  means  have  too  rosy  a  time 
of  it  over  here  for  the  following  reasons  : — 

1.  Very  many  (,'unadian-born  engineers  get  their  training 
in  the  U.S.A.,  and.  therefore,  have  little  or  no  knowledge 
of,  or  sympathy  with,  British  manufacturers  or  their  products. 

2.  The  National  Electric  Code  Rules  do  not  make  it  any 
too  easy  for  home  products  in  certain  lines  to  be  sold  in  the 
Canadian  market. 


8.  There  is  a  tendency  in  some  quarters  to  decry  British 
products  and  enlarge  upon  any  differences  in  type  or 
features  of  design  as  being  actual  defects — such  things 
require  to  be  nipped  in  the  bud. 

I.  It  is  difficult  for  British  born  representatives  of  home 
firms  to  get  really  behind  the  scenes  (at  any  rate  until  they 
have  been  here  several  years)  and  know  what  is  going  on  ; 
in  some  respects  they  might  just  as  well  be  in  a  foreign 
country. 

In  regard  to  the  first  point,  the  suggestion  was  made  some 
time  ago  in  these  notes  that  an  effort  might  be  made  by  a 
few  of  the  large  firms  at  home  to,  each  year,  take  in  one  or 
two  engineering  students  of  the  most  promising  sort  for  a  • 
course  of  training  in  their  works  ;  there  is  little  doubt  that 
the  Universities  here  would  welcome  any  proposals  of  the 
kind. 

All  such  students  get  nearly  six  months'  vacation  per 
year,  and  the  great  majority  of  them  spend  practically  the 
whole  of  this  period  in  each  year  of  their  college  career  in 
engineering  workshops  either  in  Canada  or  in  the  States — 
why  not  in  Great  Britain  ? 

As  has  been  argued  before,  those  who  went  to  the  mother 
country  for  some  of  their  training  would  be  more  likely, 
when  they  rose  to  positions  of  responsibility  in  this  country, 
to  give  British  firms  at  least  a  fairer  chance  than  is  the 
case  under  present  conditions. 

Such  a  scheme  is  quite  feasible  ;  cannot  something  be 
done  on  the  lines  suggested  ? 

With  reference  to  the  second  item,  the  London  representa- 
tives of  the  Underwriters'  Laboratories  of  Chicago  will  be  able 
to  assist  the  British  manufacturer  to  some  extent,  and  it  is 
believed  that  some  amount  of  useful  work  has  already  been 
accomplished  ;  but  more  might  be  done. 

As  to  item  No.  3,  good  strong  articles  in  the  Canadian 
technical  journals  might  be  utilised  with  advantage,  taking 
up  such  matters  point  by  point  and  refuting  them. 

A  Canadian  section  of  the  B.E.A.M.A.  could,  if  properly 
organised,  take  up  all  such  matters  as  the  foregoing,  includ- 
ing item  No.  4,  and,  doubtless,  from  time  to  time,  many 
others.  New  men  coming  out  could  be  put  up  to  a  good 
many  things  which  otherwise  it  would  take  them  a  long  time 
(at  the  expense  of  their  principals  at  home)  to  find  out. 

It  is  to  be  hoped  that  this  matter  may  at  least  be  dis- 
cussed both  in  England  and  here  as  to  its  feasibility,  and 
as  to  the  advantages  which  might  accrue  from  the  existence 
of  a  Canadian  branch  of  this  Association. 


BRADFORD    ELECTRICAL    EXHIBITION. 


We  have  received  a  copy  of  the  preliminary  prospectus  of  the  Cor- 
poration of  Bradford  Electrical  Exhibition,  1914,  which  is  to  be 
held  at  the  Manningham  Lane  Skating  Rink,  Bradford,  from 
October  6th  to  24th  inclusive.  We  understand  that  it  has  been 
the  desire  of  the  Electricity  Committee  of  the  Bradford  Corpora- 
tion for  some  years  past  that  an  exhibition  of  electrical  apparatus 
should  be  held  in  the  city  in  order  that  the  inhabitants  might 
have  an  opportunity  of  becoming  acquainted  with  the  great  strides 
which  have  been  made  in  the  utilisation  of  electricity  for  all  pur- 
poses, more  especially  in  connection  with  the  driving  of  textile 
machinery,  the  heating  of  premises,  and  for  cooking.  For  various 
reasons  it  has  been  found  impossible  to  hold  such  an  exhibition 
until  the  present  year,  one  of  the  chief  being  that  a  suitable  hall 
to  accommodate  the  exhibits  could  not  be  obtained,  and  another 
that  the  electrical  manufacturers  were  not  disposed  to  participate 
in  exhibitions  run  on  the  lints  which  have  hitherto  been  the 
practice. 

A  conveniently  situated  and  fairly  spacious  building  haB  now 
been  found  in  Manningham  Lane  Skating  Rink,  and  an 
annexe  will  be  erected  at  the  back  of  this  building  if 
applications  for  space  are  sufficiently  numerous  to  warrant 
this  being  done.  The  British  Electrical  and  Allied  Manu- 
facturers' Association  (as  representing  the  electrical  manu- 
facturing industry)  have  also  come  to  an  agreement  with  the 
Incorporated  Municipal  Electrical  Association  (as  representing  the 
Municipalities)  as  to  the  lines  upon  which  exhibitions  should  be 
run.  and  the  Bradford  Exhibition  will  be  the  first  to  be  h«ld  in 
accordance  with  the  terms  of  that  agreement. 

The  Exhibition  is  being  promoted  and  run  nnder  the  joint 
auspices  of  the  B.E.A.M.A.  and  the  Bradford  Corporation,  each  party 
having  appointed  a  number  of  their  members  to  form  a  Speoial 
Committee  of  Management.  The  persons  elected  by  the  Bradford 
Electricity  Committee  are  :— The  Chairman  (Aid.  Geo.  H.  Robin- 
son. J. P.),  the  Deputy-Chairman  (Councillor  J.  Haley),  Councillor 
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A,  Ayrton,  and  Councillor  If.  Seed,  together  with  the  City 
eleotrloal  engineer  (Mr.  Thomas  Rolen),  while  the  British  Electrloal 
and  Allied  Manufacture™'  Association  have  appointed  Mr.  II  0. 
Palmer  (deneral  Electric  (!o.,  Ltd.),  Mr.  B.  Longbottom  |  U 
motorH,  Ltd.),  Mr  C.  RodgerH  (Siemens  Itrote  Dynamo  Works,  I.M  . 
and  Mr.  A.  J,  belaud  (British  Thoftuon-Honatoii  Co.,  Ltd.)  along 
with  the  Secretary  (Mr.  D.  N.  Dunlop).  Mr.  James  M.  Fleer,  of 
the  firm  of  Freor  k  Howard,  Ltd,  who  have  been  appointed 
organisers  and  managers  of  the  Exhibition,  is  also  a  member  of  the 
Committee. 

The  Special  Executive  Sub-Committee  authorised  to  under- 
take the  detail  work  of  management  consists  of  the  following 
three  persons  : — Mr.  Thomas  Roles  (city  electrical  engineer,  Brad- 
ford), Mr.  D.  N.  Dunlop  (secretary  of  the  B.EA.M.A.),  and  Mr. 
James  M.  Freer  (Freer  k  Howard,  Ltd.,  Exhibition  organise™  and 
managers). 

The  Electricity  Committee  of  the  Bradford  Corporation  are 
taking  the  greatest  interest  in  the  project,  and  it  is  hoped  that 
the  Exhibition  will  be  of  a  standard  which  will  attract  not  only 
the  inhabitants  of  the  city,  but  the  public  of  the  West  Riding 
generally.  It  is  the  desire  of  the  promoters  that  the  hearty  support 
of  the  committees  or  directors  controlling  all  electricity  supply 
undertakings  in  the  West  Riding  should  be  obtained  with  a  view  to 
ensuring  the  success  of  the  Exhibition.  It  ia  hoped  that  exhibits 
of  textile  and  printing  machinery,  machine  tools,  laundry 
machinery,  kc,  will  be  displayed  under  working  conditions  driven 
by  electric  motors,  and  every  facility  will  be  given  exhibitors  for 
making  such  displays. 

All  persons  and  firms  interested  in  the  Exhibition  should  apply 
for  particulars  to  Messrs.  Freer  k  Howard,  Ltd.,  of  Ludgate 
Chambers,  30-82,  Ludgate  Hill,  London,  E.G.  ;  and  Mr.  Thomas 
Roles,  city  electrical  engineer,  Bradford,  will  be  pleased  to  give 
any  information  which  may  be  required  with  regard  to  the 
venture. 

We  recommend  all  manufacturers  to  apply  for  a  copy  of 
the  prospectus.  It  gives  the  following  "  Classification  of 
Exhibits  "  :— 

1.  Appliances  and  Apparatus  for  the  Generation,  Transmission, 
Transformation  and  Conversion  of  Electrical  Energy. 

2.  Switches  and  Regulating  and  Control  Gear. 

3.  Direct  and  Alternating  Current  Motors. 

4.  Electric  Fittings  for  House,  Shop,  Office,  Factory  and  Street 
Lighting. 

5.  Electric  Lamps  of  all  description?. 

6.  Electric  Stoves  and  Cooking  Apparatus, 

7.  Electric  Water  Heaters,  Circulators  and  Geysers. 

8.  Electrically-operated  Domestic  Appliances. 

9.  Fans  and  other  Appliances  for  Ventilating,  Refreshing  or 
Cleansing  the  air. 

10.  Vacuum  Cleaning  Plants. 

11.  Electric  Hoists  and  Lifts  of  all  kinds. 

12.  Textile  Machinery. 

13.  Printing,  Laundry,  Engineering,  Wood- working,  Colliery, 
Mining  and  Quarrying  Machinery. 

14.  All  other  kinds  of  Apparatus  for  the  Utilisation  of 
Electricity. 

The  Exhibition  will  be  open  from  11  a.m.  to  10  pm.  daily  for 
17  days,  and  the  charge  for  admission  will  be  6d.  Current  required 
by  exhibitors  on  their  stands  will  be  supplied  by  the  Corporation 
at  f  d.  per  unit.  Exhibitors  will  have  the  privilege  of  issuing  their 
own  invitation  tickets  to  clients  or  friends.  There  will  be  no  stalls 
permitted  dealing  in  cheap  articles  of  ornament  or  amusement 
having  no  special  reference  to  the  objects  of  the  Exhibition. 


of  carrying,   a  shoulder  strap  can  be  provided,  or    if 

leather  carrying  case.     Betides  the  ntamiard  range  of  BO  megohms 

and  000  volts,  :i  number  of  others,   nob  m  1,000  megohms s>t 


NEW    ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


The  Metrohm. 

We  illustrate  in  fig.  1  a  new  pattern  of  insulation  testing  set 
which  has  been  put  on  the  majket  by  Messes.  Everett,  Edg- 
com  be  &  Co  ,  Ltd.,  of  Collindale  Works,  Hendon,  under  the  name 
of  the  "  Metrohm." 

The  instrument  consists,  as  wiU  be  gathered  from  the  figure,  of 
an  ohmmeter  and  generator  combined  in  one  case.  The  generator 
in  the  standard  pattern  gives  500  volts,  and  the  instrument  is 
scaled  up  to  50  megohms.  In  spite  of  the  very  modest  dimensions 
of  the  case,  the  scale  is  nearly  5  in.  in  length  and  of  extreme  open- 
ness, and  the  indications  are  entirely  independent  of  the  generator 
pressure.  Two  important  features  of  the  Metrohm  are  its  small  size 
and  light  weight.  It  measures  7x8x9  in.,  and  weighs  but 
little  over  Hi  lb.,  complete  with  generator.  The  latter  is  of  special 
canstruction,  giving  a  very  large  output  with  minimum  weight. 
The  armature  runs  in  robust  ball-bearings,  and  is  provided  with  a 
"  free  -  wheel  "  attachment  to  prevent  damage  through  rough 
handling. 

Amongst  minor  improvements  may  be  mentioned  the  boldness 
of  the  pointer  and  scale,  the  "snappiness"  of  the  reading, 
whereby  considerable  time  is  saved,  and  the  fact  that  when  the 
case  is  locked,  not  only  is  the  glass  protected  from  damage,  but  it 
is  quite  impossible  for  any  unauthorised  person  so  much  as  to  turn 
the  generator  handle.  As  a  result,  the  instrument  can  safely  be 
left  about  without  any  fear  of  its  being  tampered  with.     For  ease 


The  "Metrohm." 


1,000  volts,  can  be  supplied,  and  instruments  adapted  for  work- 
shop or  switchboard  use  are  constructed  for  the  measurement  of 
resistances  of  almost  any  value. 

Motor  Drive  In  Laundry. 

We  illustrate  below  a  large  calendering  machine  at  Messrs. 
Connell's  Laundry,  London,  which  is  driven  by  a  Vickers  5-h.p. 
480-volt  600/840-r.p.m.  motor,  and  controlled  by  Vickers  switch- 
gear.  The  latter  consists  of  a  semi-enclosed  double  automatic 
starter  and  shunt  regulator  combined,  to  vary  the  speed  of  the 
motor  from  600  to  840  R.p.m. 


Fig.  2.— Motor-Driven  Calender  with  Safety  Gate. 


It  is  of  particular  interest  to  note  in  connection  with  this 
installation  that  a  special  gate  is  fitted  across  the  rollers  which 
prevents  the  hands  of  the  girl  operators  from  being  drawn  into 
and  crushed  by  the  rollers.  Immediately  on  the  slightest  pressure, 
the  gate  trips  a  main  switch  which  short-circuits  the  no-volt  coil 
of  the  motor  starter,  and,  at  the  same  time,  causes  a  brake  to  act 
on  the  motor  shaft.  This  appliance  works  admirably,  and  we 
understand  that  what  might  have  proved  serious  accidents  have 
been  prevented  by  the  use  of  the  safety  gate.  The  safety  device 
was  designed  and  constructed  entirely  by  Messrs.  Tyler  and 
Freeman,  of  20,  New  Bridge  Street,  E.C.,  who  were  also  the 
contractors  for  the  electric  driving  installation  in  question. 

Flexible  Containers  for  Accumulators. 

We  have  received  from  the  New  York— Hamburg  India* 
Rubber  Co.,  Ltd  ,  of  89,  Milton  Street,  E.C.,  samples  of  their 
containers  and  separators  for  storage  cells,  whioh  are  made  in  all 
qualities.  The  special  features  of  the  containers  are  their 
remarkable  toughness  and  pliability  ;  we  have  gone  so  far  as  to 
stand  on  the  side  of  one  of  them  at  the  open  end — the  weakest 
position  ;  the  box  was,  naturaUy,  somewhat  flattened,  but  was 
easily  restored  to  its  original  shape,  and  is  none  the  worse  for  this 
brutal 'treatment.  The  advantage  claimed  is  that  these  boxes  are 
immune  from  breakage  by  vibration  or  rough  handling,  while  they 
are  resistant  to  acids.  The  separators  are  of  "  hard  rubber,"  and 
appear  to  be  of  very  good  quality. 
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Fyrometric  Apparatus. 

Ma.  R.  W.  Paul,  of  New  Southgate,  London,  N,  has  recently 
ieBued  section  M  of  his  big:  catalogue,  dealing  with  apparatus  for 
temperature  measurements  of  all  kinds.  Thermoelectric, 
resistance,  and  radiation  pyrometers  are  described,  each  in  various 


Fig.  3.— Unipivot  Temperature  Indicator,  Pattern  P. 

forms  and  for  divers  purposes.  The  Unipivot  galvanometer  usually 
forms  part  of  the  outfit,  and  is  illustrated  in  the  i  mailer  wall 
pattern  in  fig.  3,  with  a  scale  reading  in  degrees,  for  u  e  with  a 
thermoelectric  couple.  The  couple3  are  made  of  differ  ;u(  metals 
and  alloys  depending  upon  the  range  of  temperature  to  hi  dealt 
with  ;    Eureka  rod  couples   have  an  exposed    junction   of   very 


Yiq,  4  — Working  Parts  of  Compensated  Indicator. 


robust  construction,  consisting  of  a  pure  iron  tube  welded  to  an 
internal  rod  of  Eureka  metal,  and  can  withstand  temperatures  up 
to  1,200°  F.  To  avoid  the  necessity  of  correcting  the  readings  for 
the  temperature  of  the  cold  end  of  the  couple,  the  indicator  can 
befitted  with  Darling's  compensator,  as  shown  in  fig.  4,  which  on- 
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Fig.  5.— Section  of  Nicfer  Rod  Coutle. 

sists  of  a  spiral  is  of  two  strips  of  metal  welded  together,  and 
automaticaUy  adjusts  the  pointer  p  of  the  indicator  by  rotating 
the  control  spring  s  of  the  coil  c.  This  correction  becomes 
important  in  the  measurement  of  low  temperatures. 


'AAA 
Fig.  6.— Connections  of  Electrical  Compensator. 

For  temperatures  up  to  1.800°  P.  Nicfer  couples  are  used  ;  the 
hot  junction  in  this  case  consists  of  a  Eureka  rod  welded  into  a  cap 


of  2s  icier  alloy.  The  cap  is  welded  to  a  Nicfer  tube,  and  as  will  be 
seen  in  fig.  5,  efficiently  protects  the  junction. 

Iridio-platinum  and  rhodio-platinum  couples  carry  the  tempera- 
ture range  up  to  2,400°  F.  and  2,900°  F.  respectively  ;  with  these, 
in  order  to  allow  of  the  use  of  a  shorter  and  less  expensive  couple, 
an  electrical  automatic  compensation  system  is  employed,  as  shown 
in  fig.  C.  The  arms  of  the  Wheatstonc  bridge  Ci  Ca  are  of  copper, 
Mi  Mj  of  manganin  ;  the  current  through  the  latter  from  the 
battery  is  limited  by  the  resistance  a  to  O'l  ampere. 

The  galvanometer  circuit  includes  the  couple  I  e,  and  is  joined 
across  the  points  k  l.  All  the  resistances  are  compactly  fitted  in  the 
thermo-couple  connector.  When  the  connector  is  at  the  standard 
cold-junction  temperature (20°  C),  no  battery  current  Hows  through 
the  galvanometer,  but  when  the  temperature  of  the  cold  junction 
departs  from  this  value,  a  small  out-of-balance  current  Hows 
through  the  galvanometer  and  exactly  compensates  for  the  error. 

In  resistance  thermometry  the  Karris  indicator  renders  measure- 
ment as  convenient  and  easy  as  in  the  thermoelectric  system  ; 
various  patterns  are  made,  to  which  we  have  not  space  to  refer  in 
detail,  nor  can  we  deal  with  the  alarms,  recorders,  accessories,  kc, 
described  in  this  inteiesting  list. 

Commutator  Grinders. 

The  accompanying  illustration  shows  a  "  long-snout "  commu- 
tator grinder  made  by  the  Witton-Kramer  Electric  Tool  and  Hoist 
Co.,  Ltd.,  Witton,  Birmingham,  for  whom  the  General  Electric 
Co.,  Ltd.,  of  67,  Queen  Victoria  Street,  London,  E.C.,  are  the  sole 
selling  agents  ;  the  grinder  is  in  position  for  grinding  the  com- 
mutator of  a  750-kw.  "Witton"  rotary  converter.  The  method 
of  fixing  the  grinder  is  very  simple  ;  the  bolts  of  the  bearing  cap 
are  slackened  and  a  pair  of  bent  angle  irons  inserted  between  the 
bearing  cap  and  the  pedestal,  the  bolts  being  then  screwed  down 
again  tightly   to   hold  the  angle   irons,   which   are  cut  away  to 
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Fig.  7. — "  Witton  Krami 


Lon<;-Snout  Grinder  in  Use. 


receive  the  bolts.  The  slides  for  the  grinder  are  bolted  on  th 
rigid  horizontal  platform  formed  by  the  two  angle  irons.  On  50 
cycle  rotary  converters  the  distance  between  adjacent  brush  sets  I 
small,  bo  that  it  is  necessary  to  remove  one  set  of  brushes ; 
the  illustration  a  second  set  has  been  removed  to  give  a  ole 
view  of  the  grinding  wheel,  With  a  machine  of  this  descr 
tion  it  is  not  unusual,  when  occasion  demands  it,  to  undertake  th 
grinding  with  the  generator  on  load. 

Tlie  Hemming  Conduit  Grip. 

A  new  patent  grip    for  ensuring   the  electrical   continuity 
steel  conduit  has  been  introduced  by  Messes.  Hemming  G 
Grip,  Ltd.,  of  174.  Corporation  Street,  Birmingham,  and  is  illus- 
trated  in  fig.  8.     The  essence  of  the  device  consists  in  the  steel 
screw  set  in  a  boss  on  each  way  ;  as  shown  in  the  figure,  a  port 
of  the  screw  is  cut  away  when  boring  the  socket ;  after  the  tub 
has  been  inserted,  a  half-turn  of   the  screw  brings  the  uncut  ] 
of  the  thread  into  play,  the  sharp  edges  cutting  into  the  tube  I 
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Fig.  8.— Hemming  Conduit  Grip  and  Fitting. 

the  threads  firmly  gripping  the  latter.  At  the  same  time  the  head 
of  the  screw  oomes  home  on  the  fitting,  making  a  tisrht  joint 
The  acrew  can  be  turned  with  either  a  spanner  or  a  screw  driver, 
and  a  mark  on  the  head  shows  where  the  thread  is  cut  a*»y, 
rendering  it  an  easy  matter  to  release  the  tube  if  desired  at  any 
future  time.  Tests  show  that  the  electrical  conductivity  of  tb* 
joint  is  as  good  as  that  of  the  tube.  The  fittings  are  machined, 
with  the  Bcrews  in  position,  in  the  makers'  works,  and  there  aw 
no  loose  part;. 
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FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


\i  STRALIA. — A    rtxjent    issue    of    tli<>    Board    of    Ti 

i. .in  m;iI  :  bates   that  advices   to  the  l ' <<<•  trial    [nteJlii 

Branch  oi   the  Board  oJ    Prad Lu  ti  ilia  empha  i  e  how 

important  it  is  that  British  firms  exporting  goods  to  the 
Commonwealth  should  comply  strictly  with  every  detail  of  the 
Australian  l  ustoms  Regulations.  Of  primary  importance  to 
United  Kingdom  manufacturers  are  (1/  the  regulations  as  to 
the  Certificates  ol  Origin  which  acoompanj  good  :,  in  order 
thai  they  may  be  entitled  to  entry  under  the  Preferential 
Tariff,  and  (2)  The  Commerce  (Trade  Descriptions]  Aet,  1905, 
and  the  Regulations  issued  thereunder. 

(1)  With  regard  to  the  certification  of  goods,  11. M.  Trad* 
Commissioner  for  Australia  (Mr.  G.  T.  Milne)  states  that  in 
view  of  complaints  he  has  received,  it  is  desirable  that  the 
a  (lent  ion  of  manufacturers  and  others  making  shipments  to 
the  Commonwealth  should  be  called  to  the  fact  that  the 
slightest  informality  in  tho  matter  of  observance  of  the 
Regulations  may  involve  delay  in  the  delivery  of  goods. 

for  convenience  of  reference  a  copy  ol'  the  lorm  of  certificate 
I   present  prescribed  is  appended.    The  certificate  is  to  be 
written,    printed,    or    stamped   on    the    invoice,    or,    attached 
thereto,  and  shall,  in  the  latter  case,  show  such  particulars  of 
.iods  as  will  satisfy  the  Officer  of  Customs  that  the  certifi- 
cate and  invoice  refer  to  tho  same  goods. 

Form  of  Certificate  to  be  Produced  with  Entry  and 
Invoices  of  any  Imported  Goods  Claimed  to  be  Entered 
under  the  preferential  tariff  as  beino  the  produce  or 
Manufacture  of  the  United  Kingdom. 

I  (full  name  of  person  signing  the  certificate),  the  ("  manu- 
facturer "  or  "  supplier  "  as  the  case  may  be)  of  the  articles 
included  in  this  invoice,  amounting  to  £  ,  and  dated 

of  goods  supplied   to  (name  of  purchaser)  do 
hereby  declare  that  I  have   the  means  of  knowing  and  I 
hereby  certify  as  follows  :  — 
1.  That  the.  said  invoice  is  in  all  respects  true  and  correct; 
'2.  That  every   article  mentioned  in  the  said  invoice  has 
been  either  wholly  or  partially  produced  or  manufac- 
tured in  the  United  Kingdom; 

3.  As   regards   those   articles  only    partially   produced   or 

manufactured  in  the  United  Kingdom — 

(a)  That  the  final  process  or  processes  of  manufac- 
ture, have  been  performed  in  the  United  Kingdom. 

(b)  That  the  expenditure  in  material  of  British  pro- 
duction and  (or)  British  labour  (calculated  subject 
to  the  qualification  hereunder)  in  each  and  every 
article  is  not  less  than  one-fourth  of  the  factory 
or  works  cost  of  such  article  in  its  finished  state; 

4.  That  in  tho  calculation  of  such  proportion  of  British 

production  or  British  labour  none  of  the  following 
items  has  been  included  or  considered  : — Manufac- 
turer's profit  or  the  profit  or  remuneration  of  any 
trader,  agent,  broker,  or  other  person  dealing  in  the 
article  in  its  manufactured  finished  condition;  cost 
of  outside  packages  or  any  cost  of  packing  the  goods 
thereinto;  any  cost  of  conveying,  insuring,  or  shipping 
the  goods  subsequent  to  their  manufacture; 
'  *5.  With  regard  to  any  bottles,  flasks  or  jars  being  con- 
tainers of  goods  mentioned  in  the  invoice,  that  such 
bottles,  flasks  or  jars  are  of  British  manufacture,,  and 
if  purchased  from  bottle  exchanges  have  distinctive 
marks  or  features  which  enable  me  to  certify  to  their 
British  origin. 

Witness Signature 

Dated  at  this         day  of  19    . 

*lf  Clause  5  cannot  be  certified  to,  the  certifier  should 
strike  it  out. 

Certificate   of   Authorised    Agent. — When    the   certificate  is 
signed  by  some  person  on  behalf  of  a  manufacturer  or  supplier 
such  person  must  state  that  he  is  duly  authorised  to  do  so. 
In  such  case  the  certificate  shall  be  in  the  following  form  : — 
I    (full    name    of   person    signing    the    certificate)    hereby 
certify   that    I   am    (insert   words    "partner,"    "manager," 
"chief  clerk,"  or  "principal  official,"  giving  rank,  as  the 
case  may  be)  of  (name  and  address  of  manufacturer  or  sup- 
plier) the  ("manufacturer"  or  "supplier"  as  the  case  may 
be)  of  the   articles  included  in   this  invoice   amounting  to 
£  ,  and  dated  ,  of  goods  supplied 

to  ,  and  do  hereby  declare  that  I  am  duly 

authorised  to  make  and  sign  this  certificate,  on  behalf  of  the 
said    (name  of   manufacturer  or   supplier),   that  I  have  the 
means  of  knowing  and  do  hereby  certify  as  follows  : — (then 
as  in  the  Form  above.) 
The  following  additional  regulations  should  be  noted  :  — 

(1)  Amendment  of  Preferential  Certificate  allowed  in  cer- 
tain cases. —In  the  case  of  goods  wholly  produced  or  mami-' 
factured  in  the  United  Kingdom,  there  is  no  objection  to 
manufacturers  eliminating  clauses  3  (a)  and  (b)  and  4  from 
the  declaration,  and  altering  clause  '2  to  read: — 

"That  every  article  mentioned  in  the  said  invoice  has 
been  wholly  produced  or  manufactured  in  the 
United  Kingdom." 


In  oa  re  put  up  in  botf 

clan. -i  5  of  the  pn   ■  at  i  included, 

i  then  I ' 

In  ih.      .  io  do  not  deal  in 

put  up  in  bottles,  H. '  ;  tion  v> 

their  ehminatin  and  the  footnote  from  tl 

tion  pi  inted  on  I  b 

(2)  Preferential  Treatmi  at  of  Goods  Manilla-  I 

in  IK.,  i  united  Kingdom     Good    in     bi  ol  the 

manufacturing  |  ire  performed  in  the  '  cited  King- 

dom are  entitled    to  prefei    .  landing   that 

proportion  oi   tfa 

than  thai  pri   cribed  partially  manufactured  in  the 

United  Kingdom. 

(8)  Direct  Shipment  of  Goods  from  the  '  oited   Kingdom 
for  Entry  at  Preferential  Rates,    it  is  to  h  I  that 

in  order  to  entitle  goods  to  entry  at  preferential  rates  they 
must   bo  shipped  direct  from   the    United   Kingdom    to 
tialia.    Goods  are  however  treated  as  shipped  dh 
though  they  are  transhipped  at  a  port  outside  the   United 

Kingdom,  provided  that  they  are  not  landed  at  such  port 
for  any  other  purpose  than  for  transfer  to  another  vessel. 

Particular  attention  is  directed  to  the  necessity  of  having 
the  signature  to  tho  certificate  witnessed.  The  witness  need 
not  necessarily  be  a  magistrate,  notary,  or  other  public  official, 
but  may  be  any  person  competent  to  sign  as  a  witness  to 
signatures  on  ordinary  business  documents. 

In  instances  where  manufacturers'  invoices  accompany  sup- 
pliers' invoices,  and  it  is  clear  from  the  marks  and  numbers  or 
other  evidence  on  the  documents  that  the  manufacturer  was 
aware  the  goods  were  destined  for  Australia,  the  Preference 
certificate  must  be  made  on  the  manufacturers'  invoice,  if 
entry  is  claimed  under  the  United  Kingdom  Preferential  Tariff. 

(2)  With  regard  to  the  Commerce  Act  special  regulations 
are  in  force  regarding  certain  goods  which  are  not  of  interest 
to  readers  of  the  Electrical  Eeview,  but  it  is  well  to  point  out 
that  in  all  cases  where  goods  of  any  kind  are  marked  in  any 
way  which  may  lead  it  to  be  supposed  that  they  are  the  pro- 
duct of  a  country  other  than  the  actual  country  of  origin,  the 
goods  are  liable  to  be  held  in  bond  until  they  are  properly 
marked,  and  in  cases  of  wilful  intent  to  be  forfeited.  Care  is 
therefore  necessary  to  see  that  goods  are  properly  marked 
in  accordance  with  the  requirements  of  the  Act,  a  copy  of 
which  may  be  seen  at  the  Board  of  Trade,  73,  Basinghall 
Street,  London,  E.C. 


NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT  YET   PUBLISHED). 
Compiled    expressly    for    this    journal    by    Messrs.    W.    P.    Thompson    &    Co., 
Electrical    Patent    Agents,    285,    High     Holborn,    London,    W.C.,    and    at 
Liverpool   and   Bradford,   to   whom   all    inquiries   should   be   addressed. 


13,374.  "  High-frequency  current  rectifier  for  rectifying  high-frequency  wave 
impulses  in  a  wireless  receiving  circuit."    C.  S.  Lenz.     June  2nd. 

13,383.     "  Telephone  receivers."     C.   A.   West.     Jane  2nd. 

13,410.  "  Telephone  systems."  M.  S.  Conner  and  R.  E.  Robinson.  June 
2nd. 

13.471.  "Telegraph  key."  Sterling  Telephone  and  Electric  Co.,  Ltd., 
and   A.   S.   L.   KoPP.     June  2nd 

13.472.  "  Crystal  and  like  detectors."  Sterling  TELEPHONE  ami  Electric 
Co.,    Ltd.,  and  T.   D.   Ward-Miller.     June  2nd. 

13,474.  "  Rotary  spark  gap."  Sterling  Telephone  and  Electric  Co.,  Ltd., 
and  T.  D.  Ward-Miller.     June  2nd. 

13,497.     "Arrangements    for   regulating    timepieces   and    the    like    by    wii 
signals."     E.   Belin.     June  3rd.     (Complete). 

13,520.  "  Radiating  system  for  signalling  by  electric  waves  from  aeroplanes." 
Signal  Ges.m.b.H.    June  3rd.     (Addition  to  736/13,  and  23,728/13).     (Complete). 

13.523.  "  Telephone  exchange  systems."  Western  Electric  Co.,  Ltd.  June 
3rd.     (F.  T.  Woodward,  Belgium).     (Complete). 

13.524.  "Automatic  switching  mechanisms."  WESTERN  ELECTRIC  Co.,  Ltd. 
June   3rd.      (F.    T.    Woodward,    Belgium).      (Complete). 

13,529.  "  Electro-magnetic  devices  for  imparting  reciprocatory  motion  to 
objects. "     E.  Baciielet.     June  3rd. 

13,538.  "  Electric  welding  and  fusion  deposition  of  metals."  A.  P. 
Strohmenger.     June  3rd. 

13,541.  "  Manufacture  of  incandescent  electric  lamps."  C.  GlADlK.  June 
3rd. 

13,549.     "Manufacture    of    metal    wire."      British    ThomSON-HOUSToi 
Ltd.     June  3rd.    (General  Electric  Co.,  United  Stales). 

13.553.  "  Vehicle-IigHGng  plants  working  with  dynamo  tery." 
Ges.  fur  Elektrjsche  Zugbeleuchtung  m.b.H.  June  3rd.  (Convention  date. 
July    11th,    1913,   Germany).     (Complete). 

13.554.  "Vehicle-lighting  plant  working  with  dynamo  and  storage  battery." 
June  3rd.  Ges.  ruR  Elektrischb  Zugbelbuchtung  mii  ll  (Addition  to 
13,553/14.     Convention  date,  April  28th,   1914,  Germany).     (Compl 

13.566.  "  Hermetically-sealed  electrical  apparatus."  British  L.M.  ERICS- 
SON Manufacturing  Co.,  Ltd,  and  J.  W.  L'llett.     June  4th. 

13.567.  "Intercommunication    telephone   systems."     British    L.M.    I- 
Manufacturing    Co.,    and    A.    Brookes.      June    4th.      (Addition    to    22,253  12). 
(Complete). 

13,575.  "Telephony  and  telegraphy."  A.  T.  M  Johnson,  F.  11.  Yarliy.  anJ 
A.   C.    N.   Try.     June   4ih. 

13,579.  "Thermical  warmer  for  electrically  healing  induction  pipes  and 
carburettors   of   motor   spirit-driven   engines."     J.    P.   GOODY.     June   4th. 

13.589.     "  Electrode      carriers      for      electrolytic      apparatus." 
L'Oxhydrique  Francaise.     Uine  4th.     (Addition  to  18,818  13.    Convention  date. 
June  85th,  1913,  France).     (Complete). 

13,591.  "Dynamo  and  system  of  electric  lighting  of  trains  and  the  like." 
11.  L.EJTNER.     June  4lh. 

13,805.    "Spark-plugs."     S.    C.    Stockdale.     June   4th.     (Complete). 

13,624.  "  Electric  lamps  for  motor-cars  and  other  road  vehicles."  J.  C. 
Wood.     June  4th. 

13.626.  "  Protection  of  electrical  distributing  or  current-carrying  systems." 
F.  Coates,  H.  W.  Clothier,  and  A.  Reyrollk  &  Co.,  Lid.    June  1th. 
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"  Electric  starters  and  lighting  and  battery  charging  systems  applies 
or-vehicles  and  the  like."     W.  H.  Glassr,  and   H.  R.  Llovd.     Jun 


13.669 

\Y.  K.  I,.  Dickson.     June  5th. 
13,699.  '     wire   and   thi  I      Fi  i  nv. 

June  5th.     (Fabril  G.m.b.H.,  I )      (Complete). 

the      internal-combustion    engines    ol 
in,    Sui.zek.     June 
5ih.     (Convention  dati  nany).     (Complete] 

13,707.  ting  up  and   t. iking  down  electric   lamps."     A.   II. 

Bukbridgi  .md  K.  E.  Alderman.    J une  5th.     (Complete). 

ing-apparatus    for    alternating-current    motors   of    the    slip-ring 
induction  type."     W,   E.   M    Avres.     June  5th. 
13,718.    "Mica-separating   machines."     A.   G.    Elliott.     Jun,-   5,1, 

ro-magnetic  locking  devices."     I..  Cadenel.     June  5th.     (Con- 
vention date,  June   Mi;!.,   l!'l:i,   France).     (Cot 

"  Automatically  -  illuminated      advertising  -  apparatus."        Deutsche 
Gls.m.b.H.  and   G.   Wilfekt.     June  Clh. 
13,759.     "  Eleetric  lamps."     BRITISH  Thomson-Houston  Co.,   Ltd.     June  6th. 

I  lectric  Co.,   United   States). 
13,771.     "Apparatus    for    electro-plating    iron    and    steel    plates    with    other 
metals."     S.  O  June  6th. 

13,784.     "Electric    insulators."      P.     Kaffi.      June    6th.      (Convention    dale, 
Septembei  '.'2nd,  1918,  Italy).     (Complete). 


EXPIRING  PATENTS,    TAKEN   OUT   IN    1900. 


(Con (hale d  from  pagr  1016.) 

I7,ji;j     "  Electricitj    Measuring."     Wright,   A.,   and    Reason   Manufacturing 

i        Mercury     voll  imetei       ar<      provided    with    platinum 

-  placed  lower  than  the  anodes,  and  th      modi     may  be  partly  platinum. 

The   invention  led    to   the    meters   described    in   Specifications  Nos. 

2,222,   5,046,   5,5!):]',   .nil   5,746,    \  D     I' te   arrangement    the   anode  is 

trouj  ■  In  another  form,  the  anode  ..insists  of  mercury 
in  a  pocket  provided  with  .i  feeding-bulb  and  of  a  roll  of  platinum  foil,  carried 
by  a  connecting  wire,  I  he  vessel  is  nearly  filled 

with   an   electrolyte   such    as   mercurous-nitrate   solution,   and   sealed. 

17,642.     "Electricity  Measuring  "     Duddell,   W.  du   B.     October  4th.     Draw- 
ings to  Specification.     A  continuous  or  alternating  current   is  passed   through  a 
lary    non-inductii  i    the   movable   thermo-couple 

of  a  radio-micrometer,  the  deflection  of  which  is  a  measure  of  the  heat 
<1  in  the  resistance,  and  of  the  current. 
184.  "Electric  Transformers."  Berry,  A.  F.,  and  British  Electric  Trans- 
former Manufacturing  Co.  October  13th.  Relates  to  improvements  upon  the 
transformers  described  in  Specifications  Nos.  2,801  and  9,457,  A.D.  1897.  The 
core  or  magnetic  circuit  is  formed  of  groups  of  iron  sheets.  Each  group, 
when   the   sheets  are  approximately   sector-shaped,    the   plates   in 

the  centre  being  widest,  and  mg  shorter  to  give  a  stepped  edge. 

Is. (.17.  "  Electric  Switches."  Kriii-.li  Thomson-Houston  Co.  (Hewlett, 
E.  M.).  October  ISth.  Relates  to  switches  for  high-potential  currents  operated 
by  a  motor  which  is  controlled  from  a  safe  distance.  An  arrangement  is 
described  for  breaking   a   three-phasi    current. 

18,865.     "  Vi  i  I'll'   "      Fleming,    J.    A.,    and    Marconi's    Wireless 

Telegraph    Co.      October    22nd.      Ri  i  tratus    for    the    production    of 

electric  oscillations  as  employed  in  wireless  telegraphy.  An  arrangement  at 
the  transmitting  station  is  described  in  which  an  alternating  generator  has 
its  circuit  connected  to  the  primary  of  a  transformer  through  a  double  mercury 
cup  switch,  of  which  the  bridge  is  mounted  on  a  lever  forming  the  rocking 
armature  of  two  electromagnet!  Hie  magnets  are  in  circuit  with  the  front 
and   b  of  a    key  ol   which   the  circuit    includes  brushes  rubbing  on 

shaft. 

18,921.     "  I  I Furnai  B  s,    G.     October   23rd.     An    induction 

:    or    heating   ores,    metals,    and    the    like,    has    an    annular 

chamber  formed   by  refi ■    ■    ills  su ling   a   cylindrical  space,   in  which 

is    siiH  carrying    alternating    current    to    induce    heating-current    in 

nces    in     the    chamber,    or    in    a    conductor    in    contact    with     these 

in.  s.     The  cod  surrounds  a  pari  of  an  iron  core. 

19,451.     "Electric    Condensers."      Mansbridge,    G.    F.      October    30th.      Con- 

i  -    are    made  with   paper,   coated   on   one   or   both    sides   with    metal    in   a 

finely-divided  condition. 

Ill, (159.  "  Electrodcposition."  Szirmay,  I..,  and  Hollerith,  I...  von.  Novem- 
ber 2nd.  To  coal  iron  and  steel  ^..o.ls  by  electrodcposition  with  zinc,  an 
electrolyte  is  employed  consisting  ol  ..  mixture  oi  zinc  sulphate,  "  magnalium  " 
ite,  and  dextrose.  The  anode  is  of  pure  rolled  zinc,  the  temperature  of 
the  bath  18  deg.  C,  the  current  density  100  amperes  per  square  metre  of 
cathode  surface,  and  the  tension  4  to  4;  volts.  The  bath  is  kept  agitated 
during  deposition.     Polarization   is  prevented   by   this  process. 

874.     "  Railways,  Sic.,  Electric."     Lake,  H.  H.     (Brown,  W".  M.).    Novem- 
ber   2nd.      Relates    to    electric    railways    and    tramways    on    a    surface    contact 
with  switches  operated  by  magnets  on   the  vehicle,  and  cannot  be  well 
described  without  reference  to  drawings. 

19,988.     "Railways   and    Tramways."     S>kcs,    W.    R.,   Johnson,   A.    H.,   and 

Cooke,    C.    J.       Nov. nib.  r    7th.     Fishplates    are    made    in    two    parts,    each 

held    to    the    rails    by    ordinary    fish-bolts,    and    held    together    by    bolts    through 

lugs      Insulating-material    i  en   the  ends  of   die   rails  and   plates, 

iri    and    washers    protect     the    bolts.      Various    form 

20,507.  "Gas  and  Like  Engines."  Hall,  R.  F.  November  14th.  The 
insulator  in  a  sparking  plug  comprises  a  number  of  mica  discs  placed  on  the 
conjUl  .,  .   i<  covered  wilh  a  suitable 

varnish,  such  as  sheila,  varnish,  and  subjected  to  high  temperature  tot  s 
considerable  time;  it  is  then  turned  to  a  taper  in  the  lathe  lo  hi  the  plug 
which  may  carry  the  other  sparking  point.     Modifications  are  described. 

20.57G.    "Wireless   Telegraphy."      Fleming    J.    A,    and    Marconi's   Wireless 

raph    Co.      November     L4th.      Relates    to    the    transmitting-apparatus    in 

wireless  telegraph  systems  w  I.  vorking 

through  a  high-tension   tran  ' cuil    of   the   transformei 

includes   a    condenser    and    the    prim   .       ol     Hal i I 

bridged  by  a  spark  Rap.     Tie-  sparks   normall)    i horl   circuit,   and    the 

Interruption 

■  d    air.      The   various    .  in  nils   arc    turn 

21216.    "Carbon."     Justice,    P  '  on  Graphiti    Co.). 

ol    graphitizing    .1 1 

to    a    sufficiently    high    temperature    and    , 

i  portion    of    thi                                       "  into    graphiti 

articles  being  embedded   in   a   relatl  ting   material 

..rranged    in   piles   so   that    the    How   oi  '    insverscly    to 

their  length  or  greatest  dimension.     The   I  '    by   layers  ol 

•iducting  material. 

21.629.     "Converting    Electric    Currents"      Duddell,    W.  du    It       November 

2n,h       a,  i  ,,  ito   alternating   currents,   such 

alternating   current    being    so   sympathetic    In    ch   i  '      utilized    lor 

reinforcing  existing  currents.                          elephone  cir.  uii-.  8tc,     When  a  direct 

curr.  t  '    '•'VTIP; 

an,]  (J,  varied,  an  alternating  or  varying  current  may  be  obtained 

In  a  shunt  c'rcul       Alternating  currents  of  different  chai  produced 

and    use)    in    wir   less    telegraphy    or    for    producing    a    musical    arc,    for    lighting 

81.879     "    .it*  ting  Theatn  Digbv.T.  J.     December  3rd.    Gradual 

.    ,u..    i;.,K,    ^r,.;..ri,.,l    l.v    a    tmfde    electric 
vai  laltoni   1 1   (it   ioIoui 


arc    or    similar    apparatus    upon    theatre    stages    are    effected    by    the    use    of 
frosted    screens    mounted    in    ft    n  plied    like    photograph.ii 

in    combination    with    the    ordini  nt    screens    of    different    colours. 

making  su.  h  sci  i  Ibed. 

Telegraphy."     Fleming,   J.    A.,   and    Marconi's 

D  ibei  I   transmission  in  wireless 

i76  A.D.  1900. 

i    lor  circuit.     The 
regulating-transformer  transforms  down,  and   its  secondary  circuit  is  provided 
istances  ol  ditto  nig  a  signalling- 

key. 

"Treating   Wool.    Etc."     White   &   Co.,   J.   G.,   and   White,   J.   G. 

December   8th.      Rl  i.tlus    for   discharging   o 

othet  fibres  during  ti 
of  manufacture.  In  one'  arrangement,  one  terminal  of  the  second... 
of    an    induction    coil    i  itb    a    comb   or 

in  proximit)   to  the  wool.     Static  electricity   may  be  discharged  on  to 
the  material  may  he  passed  subsequent  to  thi 

.;    In    front    of    a    Crook. 

23,389     "Dynamo-Electric  Machini     "     British  Thomson-Houston-Co.  (Lunt, 

A    I)  i      l  to  tin-  regulation  of  dynamo-electric  machines, 

and    more   particularly    to  ers    receiving   direct 

current  and  delivering  alternating  current,  whicl 

variations  ol  speed  owing  to  variations  in   the  armature  reaction. 

strength    of    the  .!    by    means    v. 

responsive  directly   to  variations  in   the  amount  of   lagging   or   leadii.. 

in   the  alternating-current  circuit  of  the  machine. 

23,774.     "  Producing    Numerals.    Letters,   &c.    by    Electric    Lan 
W.,  and    Makin,  J.     December  29th.     Letters,    numerals,   and    words,   &c,   ari 
formed    by    electric    lamps,    which    are    mounted    on   a    board    within 
diamond-sii  t rips   which   serve  as   reflectors. 

Switch   gear   for   lighting  certain    lamps   to    form    numerals,   &c.,   is  dl 


PUBLISHED    SPECIFICATIONS. 

of   any   of   the    Specifications   in   the   following   list    mav    b<    obts 
of    Messrs,    W.    P.   Thompson   &   Co.,  285,   High    Holborn,   W  I 
Liverpool   and   Bradford;   price,  post   free,  9d.   (in  stamp?). 


Angus.       February     17lh 


-     1812. 

16,647.     Railway    Safe-ri  nninc    Devices. 
(February  17th,  1913). 

1913. 

8,866.    Means  roR  t  the  Supply  of  1m ti.  to.  ami  the  i< 

Internal  Combustion  Engines  on  Motor  Vehicles.    M.  J.  W.  Pike.    April  15th. 

8,956.    Incandescent  Body  for  Electric  Glow  Lamps  and  Process 
Manufacture  of  such  Bodies.     A.  Just.     April  Kith.     (April  18th,  1912). 

10,105.    Apparatus  for  Singeing  ink  Hair  bi   Electricity.    J.  II.  Watkins. 
April  30lh.     (October  29th,  1913). 

11,503.    Mariners'  Compasses.     Kelvin  and   James  White,  Ltd.,  M.   It.  Field 
and  D.  Renfrew.     May  17th.  .plication,  14,293/13).    ' 


kii  i  i  mils'  of  Lifts,  Elevators,  and  the  like.     D.  Tessieri.     May 

Graded   Service   Automatic   or    Semi-automatic   Telei 

(11.  in. aim).     May   19th.      (Addiiion   to   11,261/12). 
Optical    Lantern    with    Gas    Evacuating    Device.      F.    G.    Huber. 


11,533. 
17th. 

11,590. 
H.    Baror 

11,878. 
May  21st. 

11,886.    Commutators  for  Dynamo-electric  Machines.     C.  Zenk.     Mav  21bi. 
(May  21st,  1912). 

11,888.    Automatic   or   Semi-automatic   (.haded   Service   Telephone   System. 
II     Baron.    (Heimann).     May  21st. 

11,1198.    Telephone  Systems.    Automatic  Telephone  Manufacturing  Co.    (Auto- 
matic Electric  Co.).    May  22nd. 

12,168.    Con.    Particularly   for    Electrical   Purposes,   and   Method  of  and 
Apparatus  for  Manufacturing  the  Coil.    II.  Wade  (Leeson).    May  24th. 

12,527.     Means  fob  Indicating  or   Reo      •  '    a 

when    a    Stohv.e    Battery    HAS    BEEN    Charged    or    DISCHARGED    To    i 
EXTENT.     R.  Rankin  and    Electrical    Power  Storage  Co.     May  29lh. 

13,588.     Sum;     ELECTRIC     Switches,    WALL-SOCKETS,     and     Brackets.       J.     B. 
Meiklejohn.     June  12th. 

13,989.    Construction    of    Electrical    Elements    for    Cooking 
R.  F.  Venner.    June  17th. 

14,112.     Electric  Switches.     P.  S.  Turner.     June  18th. 

14,631.     MiCROPl  I       i  lational   Electric  Co.   (Akt.  Ges.   Mix  8 

June  34th. 

15,550.    Protective    Devices   fob    Electrii     Distribution    Systems.     British 
Thomson-Houston   Co.     (General    Electric   Co.).     July   6th. 

15,757.    Processes  oi   Produci  '  ..-Houston 

Co.    (General  Electric  Co.).    Jul]   Bth. 

16,054.    Regulating  Systems  of  Electrical  Distribution.    British 
Houston  Co.   (I  Electric  Co.).     July  11th. 

16,299.    Refractory  Fib  ial  and  the  Proci  the  same 

British  Thomson-Hot,:.       Co.   (I  I      ctrlc  Co.).     July    I5lh. 

16.964.    Protective    IttachmEnt    for    Telephone    Mouth-wboeb    and    Kar- 

PD30E9.     S.  T.  Richardson.     July  24th. 

16969     Telegraphic  Receiving  Apparati  s  Adapted  to  Actuate  a  Perforator 
or  Analogous  Device.     Eastern  Telegraph  Co.,  &  J.  S.  Jenkins,     July  24th. 

19,085.     BOXES  FOR    <  '■    Bonham.     August  22nd. 

19,755.    Registering    Devici     fob    Mountii Electro,    and    like 

Printing  Plates.     L.  W,  J.  Bacnett,     Septembei    I 

20,270.    Device  applied  to  Submarine  Syrens  for  P 

in  RAPID  suci  '    PECIALLI    Mouse  Signals.      Signal   Gi 

0         .   I  lib,  L912), 

22,319.    Aro  Light  Carbons     n    Ayrton,    < ber  3rd     (Coi 

7,792/Hl. 

23.570.     Syni  i 
October  17th.    (October  25th,  1912). 

"|  7ii,;       ALP  BTABU      Vl  M     "i-     St  PPOR1     FOR    <  «">    '""; 

like.'  Ait.  ii  !"liS'   *s"   sunuf 

\,.,.i,n  ci  othEi    purpi    ts     W.  Erwin.    <)i  tobei  21st. 

■ ...  ■-driven  Vehicles.    K    \ D' '   Uth. 

.  i ,-,,.  in  vices  for  Rail*  iys     D.  a 
November    11th.      (Convention   date    nol      .  :d) 

Keyboard  Musical  Instruments  with  I 

Electrostatic  Swarators  fob  Treating   Inflammabli    oi    Explosive 
urns      |     Kraus.     Novembei  27th,   1918) 

\i   iomaiic    REGULATING     DEVICES    FOB     DYNAMOS    '"      OWE"     KtECTRI 

■IINTS  FOR   Movin..  en  i.  Iig»- 

LtGHTlKO-PUNl  FOR  ST!  DIOS    WO  the  I.IKE.     J.   B     McD 

S    Kl.  in 


c     i      O'Ki 


26,861. 

Sna\..s 


intensity  ol  the  light  projected  by  a  single  electric 


26,906 

Machines. 

87,645 

l-i 

LHP  for  Advertisements,  Signals,  oh  the  like 
December  19th.    (December  SOtl 
."isji      Electric  Switches,    S.  C.  Davidson.    December  27ih. 
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Tick  prevalence  of  thunderstorms  daring  Lin:  past  fort- 
night, and  the  alarming  number  of  fatalities  caused  by 
lightning,  have  drawn  public  attention  to  the  danger  of 
sheltering  under  trees  to  avoid  the  downpour  which  usually 
accompanies  the  fire  of  Heaven. 

Daring  the  remarkable  storm  which  visited  South 
London  on  Sunday,  1 1th  inst.,  no  fewer  than  seven  persona 
were  killed  on  Wandsworth  Common  alone,  four  of  the 
victims  being  little  children.  A  Mr.  West  and  his  fi:n 
together  with  a  Mr.  Betts  and  his  daughter  of  %l  years, 
were  standing  under  a  poplar  tree,  Betts  holding  an  um- 
brella in  one  hand,  while  he  held  his  child  with  the  other, 
and  all  were  knocked  down  and  lost  their  lives,  although 
West  did  not  expire  until  he  had  been  taken  into  the 
Hospital  near  by.  A  Mrs.  Munday  was  wheeling  a  peram- 
bulator with  a  baby,  but  was  not  close  to  the  tree  trunk,  and 
although  she  was  knocked  down,  the  child  was  uninjured. 

A  young  chauffeur,  who  was  standing  under  a  tree 
within  20  yards  of  the  spot  where  the  other  three  children 
were  playing,  said  the  fatal  flash  also  struck  him.  He  was- 
closely  questioned  by  the  Coroner  with  the  object  of  ascer- 
taining his  sensations,  and  amongst  other  questions  was  the 
following  : — 

"  Were  you  wearing  rubber  soles  ? — 1  had  a  pair  of  rubber 
heels  on  my  shoes. 

"  Coroner  :  I  daresay  that  saved  you." 

Our  readers  will,  no  doubt,  appreciate  at  its  proper  worth 
the  worthy  Coroner's  electrical  knowledge  ! 

The  Wandsworth  Common  keeper  was  asked  by  the 
Coroner  whether  it  was  in  his  experience  dangerous  to 
stand  under  trees.  He  replied  that  it  was  not  very 
dangerous  if  there  was  plenty  of  earth  round  the  base  of 
the  tree  and  if  persons  did  not  stand  too  near  the  trunk. 
Personally,  he  often  stood  under  trees,  and  had  never  been 
struck.  He  usually  warned  people  about  the  danger  of 
standing  under  trees. 

The  Coroner,  in  summing  up,  remarked  that  he  did  not 
know  that  one  could  learn  any  lessons  in  the  case,  but  it  was 
certainly  significant  that  Mrs.  Munday  was  not  standing 
close  to  the  trunk  of  the  tree,  but  at  some  distance  away, 
while  by  her  side  was  a  baby  in  a  perambulator  ;  the  baby 
was  not  injured,  but  the  woman  was. 

Practically  day  after  day  since  this  lamentable  occurrence 
the  newspapers  have  published  instances  of  fatalities  and 
injuries  in  various  parts  of  England  and  abroad,  and  the 
lesson  to  be  learnt  is  the  very  old  lesson  which  should  be 
instilled  into  the  mind  of  every  school  boy  and  girl  by 
every  school  teacher  in  the  kingdom,  that  everybody, 
however  small  his  instinct  of  self-preservation,  should  avoid 
the  vicinity  of  trees  during  a  thunderstorm  and  allow  him- 
self to  be  drenched  on  the  road  rather  than  offer  his  life 
as  a  sacrifice  to  the  lightning,  for,  as  M.  Camille  Flammarion, 
the  astronomer,  remarks,  the  oak's  robust  trunk, 
or  that  of  the  poplar,  elegantly  plumed  with  its  graceful 
.7]  C 
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foliage,  may  be  the  altar  on  which  the  sacrifices  in  honour 
of  Jupiter  are  made.  The  lesson  thus  instilled  into  the 
youthful  mind  could  in  turn  be  imparted  by  the  children  to 
their  parents  who,  in  rural  districts,  are  certainly  as  ignorant 
as  their  own  offspring. 

In  our  issue  of  last  week,  on  page  1041,  we  published  two 
tables  showing  the  frequency  with  which  different  trees 
were  struck,  and  we  are  now  able  to  supplement  these 
with  others.  M.  Flammarion  collected  during  recent 
years  the  following  list  of  different  kinds  of  trees,  with 
the  record  of  the  number  of  times  each  species  had  been 
struck  by  lightning  within  a  given  period: — 5  1  oaks,  24 
poplars,  14  elms,  11  walnuts,  10  firs,  7  willows,  (J  pines,  l> 
ashes,  G  beeches,  2  limes,  2  apples,  1  mountain  ash,  1 
mulberry,  1  alder,  1  laburnum,  1  acacia,  1  pseudo-acacia,  1 
fig,  4  pears,  4  cherries,  4  chestnuts,  3  catalpas,  1  orange,  1 
olive,  0  birch,  0  maple. 

The  following  table  gives  data  based  on  the  number  of 
trees  of  different  species  struck  by  lightning  during  a  series 
of  recent  years  in  the  forests  of  Lippe,  in  Germany  : — 

Species  of  trees.  Oak.    Fir.    Pine.    Beioh.     Larch.     Ash.     Bii-.-h. 

Total  struck  ...      159     59       20         21  7  5  4 

Mean  liability       ...        57     39        5  1  —        —        — 

In  calculating  the  liability,  allowauce  is  made  for  the 
relative  numbers  of  the  different  species,  and  the  liability  of 
beech  to  be  struck  is  treated  as  unity  throughout.  Oaks, 
poplars  and  pear  trees,  and  we  may  add  from  our  own 
experience,  elms,  are  especially  liable  to  be  struck,  while  beech 
is  exceptionally  safe. 

Height  incontestably  accounts  for  a  great  deal.  There  is 
but  little  doubt  that,  in  the  case  of  a  clump  of  trees  stand- 
ing in  the  middle  of  a  plain,  lightning  will,  in  the  majority  of 
cases,  select  the  tallest,  although  this  is  not  an  absolute 
rule.  The  qualities  of  trees  as  conductors,  the  degree  of 
moisture  in  the  soil  in  which  they  stand,  the  character  of 
their  foliage  and  of  their  roots— all  are  important  factors. 

Numerous  experiments  made  with  the  view  of  ascertaining 
the  resistance  offered  to  the  electric  spark  by,  say,  pieces  of 
beech  and  oak,  exposed  lengthways  to  the  spark  of  a  Holtz 
machine  have  shown  that  oak  was  pierced  after  one  or  two 
revolutions  of  the  machine,  whereas  beech  required  a  dozen 
or  twenty,  and  black  poplar  and  willow  were  penetrated  by  a 
few  revolutions.  There  are  innumerable  examples  of  the 
imprudence  of  taking  shelter  from  rain  under  trees  during  a 
thunderstorm,  but  if  we  have  to  take  such  refuge,  give  us  a 
beech  tree  for  preference,  with  the  birch  a  close  second. 

In  these  days,  indeed,  the  beech  is  believed  to  go 
unscathed,  although  we  have  quoted  examples  of  its 
occasionally  being  struck,  and  in  the  State  of  Tennessee,  in 
the  United  States,  the  opinion  is  so  deeply  rooted,  that 
beech  tree  plantations  are  often  resorted  to  as  a  refuge  in 
times  of  storm,  although,  as  we  have  shown,  it  would  be  a 
mistake  to  trust  them  absolutely. 

"Workers  in  the  fields,  too,  have  often  been  warned,  but 
apparently  to  no  purpose,  of  the  dangers  to  which  they 
expose  themselves  by  carrying  their  implements  with  the 
points  in  the  air.  Carrying  forks  over  their  shoulders, 
putting  scythes  on  carts  with  their  points  in  the  air  have 
caused  many  deaths,  and  the  casualties  caused  by  open 
umbrellas  are  numerous  and  well  authenticated. 

Finally,  to  close  this  all  too  brief  article — for  one  could 
write  pages  on  this  fascinating  subject — we  would  say 
that,  without  allowing  one's  self  to  get  lightning  on  the 
brain,  certain  precautions  during  a  storm  should  never 
be  forgotten  :  — 

First  and  foremost,  do  not  get  under  a  tree,  but  if  you 
choose  to  take  the  risk  be  careful  to  select  the  shortest 
amongst  a  clump ;  but  in  any  case  atcuitl  well  away 
from  the  Irani:.  Do  not  run  in  a  storm,  for  movements  of 
the  air  have  the  effect  of  preparing  an  excellent  route  for 
lightning.  Always  close  doors  and  windows  in  a  house  to 
avoid  a  draught,  and  keep  well  into  the  middle  of  the  room. 
This  reference  to  the  house  is  mentioned  as  it  concerns  the 
number  of  people  who  are  annually  killed  by  lightning. 
The  figures  are  largely  influenced  by  the  fact  that  persons 
employed  indoors  have  much  less  chance  of  being  struck  by 
lightning  than  those  engaged  out  of  doors.  As  emphasising 
this  fact,  data  obtained  between  1852  and  1*80  go  to  show 
that  only  101  women  were  killed  by  lightning,  as  against 
1  12  men. 


We  trust  that  the  day  is  not  far  distant  when  a  careful 
and  systematic  study  will  be  carried  out  each  year,  pre- 
ferably in  the  summer,  of  the  caprices  and  vagaries  of 
thunder  and  lightning. 


Technical 
Training. 


The  training  of  the  rising  generation 
is  a  subject  of  infinite  complexity,  resul4- 
iug  from  the  complicated  conditions  of 
modern  civilisation,  which  call  for  an  endless  variety  of 
courses  of  instruction,  ranging  from  the  elementary  steps 
common  to  all  classes,  to  the  highly-developed  curricula  of 
the  Universities  and  Technical  Colleges.  Between  these 
wide  limits,  unfortunately,  there  are  many  gaps  in  our  educa- 
tional system,  and  nowhere  is  this  more  manifest  than  in 
the  stage  between  the  elementary  schools  and  the  colleges. 
The  unskilled  workman  and  the  trained  superintendent  are 
well  provided  for,  but,  except  in  certain  industries,  little 
provision  has  been  made  for  the  skilled  artisan. 

The  apprenticeship  system,  which  was  formerly  relied 
upon  wholly  to  meet  the  need,  is  quite  inadequate  to  supply 
the  wants  of  many  trades,  and  the  scientific  teaching  of  the 
colleges  is  usually  framed  upon  too  broad  a  basis  to  take  its 
place.  In  theory,  the  teaching  of  fundamental  principles, 
and,  above  all,  instruction  in  the  art  of  thinking,  should 
cover  all  requirements,  but  in  practice  insuperable  difficul- 
ties are  met  with.  The  time  available  is  limited,  and  many 
a  youth  who  has  the  makings  of  a  first-class  artisan  is, 
nevertheless,  temperamentally  unfitted  to  profit  by  the  intel- 
lectual feast  spread  out  before  him. 

The  letter  from  Mr.  R.  W.  Paul,  which  appears  in  our 
"  Correspondence  "  columns  to-day,  and  which,  we  under- 
stand, represents  also  the  views  of  many  of  his  colleagues 
in  the  instrument-making  industry,  draws  attention  to  a 
specific  instance  in  which  the  need  of  a  trade  school  is 
clamant,  and  we  commend  the  subject  to  the  notice  of  the 
authorities  who  are  concerned  with  the  provision  of  facili- 
ties for  the  training  of  artisans,  in  the  hope  that  steps  may 
be  taken  towards  remedying  the  deficiency. 


Lead. 


The  past  few  weeks  have  seen  a  re- 
newal of  the  rather  tight  conditions  which 
for  months  hive  been  a  recurring  feature  in  the  lead 
market,  and  by  means  of  which  the  bears  have  been  forced 
to  pay  for  their  temerity  in  attacking  the  article  on  the 
strength  of  the  assumption  that  the  position  as  regards 
forward  deliveries  was  rapidly  becoming  permanently 
relieved.  All  such  anticipations  and  theories  have  once 
again  been  doomed  to  disillusionment,  the  early  part  of 
June  again  witnessing  a  period  of  considerable  strength  and 
a  very  pronounced  degree  of  scarcity  as  regards  prompt  and 
early  delivery  metal.  With  the  price  at  £19  15s.  and 
thereabouts,  the  temptation  to  American  holders  to  sell 
metal  for  near  shipment  proved  irresistible,  and  some  con- 
siderable quantities  were  thrown  upon  the  market,  the 
buyers  being  not  only  dealers  in  London,  but  dealers  and 
consumers  in  the  provinces.  Probably  not  less  than  1,500 
tons  of  American  lead  was  thus  disposed  of  last  week,  and 
and  it  is  quite  likely  that  the  total  amount  marketed  in  this 
way  runs  into  considerably  larger  figures,  but,  naturally, 
it  is  impossible  to  trace  transactions  when  they  are  scattered 
all  over  the  country.  There  is  still  a  considerable  premium 
on  early  lead,  too  big  a  premium  for  the  position  of  the 
market  to  be  regarded  as  thoroughly  satisfactory,  and  if 
the  price  keeps  up  in  this  way  the  possibility  of  further  con- 
siderable sales  of  American  metal  must  be  kept  well  to  the 
fore.  The  big  premium  referred  to  is  really  the  least  satis- 
factory feature  in  the  market,  for  it  betrays  an  uncertain 
position,  and  inevitably  leads  to  the  throwing  out  of  sug- 
gestions that  the  position  is  to  a  certain  extent  of  a  mani- 
pulated character.  With  good  quantities  of  metal  now 
afloat,  however,  it  is  just  within  the  bounds  of  possibility 
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that  there  may  be  wine  relaxing  of  the  tightness 
fur  it  time.  Certainly  the  amount  lately  sold  is 
quite  enough  to  assist  the  market  to  an  easier  frame  of  mind, 
though  this  is  not  to  say  that  there  nmy  not  be  a  renewed 
squeeze  as  June  oontraota  begin  to  mature.  Compared 
with  all  other  metals,  lead  certainly  stands  at  an  uncon- 
scionably high  price,  but  the  mere  fact  that  this  is  so  is  not 
sufficient  to  bring  about  a  reduction,  which  must  rest  upon 
different  circumstances. 

The  statistics  of  the  lead  trade,  issued  by  Mr.  Julius 
Matton,  are  really  remarkable.  The  exports  from  Spain  for 
the  first  three  m  mtlis  of  the  year  showed  a  reduction  of 
over  !),000  tons,  but  this  deficit  was  made  up  later  on,  and 
for  the  five  months  the  Spanish  returns  indicated  an  excess, 
compared  with  las',  year,  of  1,500  tons.  There  was  an 
almost  similar  increase  from  Australia.  The  total  imports 
of  lead  into  the  United  Kingdom  for  the  five  months  showed 
an  increase  against  last  year  of  3,200  tons,  while  the 
exports  wore  l,.r>00  tons  less,  hence  there  was  an  excess  in 
the  quantity  available  for  consumption  of  4,700  tons.  Yet 
the  market  has  for  months  past  been  in  a  condition  of 
insipient  squeeze,  a  condition  which  seems  likely  to  recur 
indefinitely,  and  which  to  a  certain  extent  must  be 
attributed  to  the  Mexican  position.  It  is  little  short  of 
remarkable  that  the  world's  imarket  should  not  have  felt 
the  Mexican  affair  more  severely  than  it  has  done.  Not- 
withstanding the  cutting  off  of  a  large  part  of  the  Mexican 
output,  the  United  States,  which  draws  largely  upon  Mexico 
for  its  raw  smelting  material,  has  been  able  to  ship  lead  freely 
abroad,  having  in  the  first  four  months  of  the  year  dis- 
patched only  about  1,000  tons  less  than  last  year— 13,000 
tons.  Any  restoration  of  comfortable  industrial  conditions 
in  Mexico  would  have  a  rapid  effect  upon  the  world's  lead 
market. 


New  Zealand 


Mr.   W.   G.   Wickham,   H.M.   Trade 

Commissioner  for  New  Zealand,  has  been 
Trade.  ,.  ,  .     .     _  ' 

spending  several  months  in  London  and 

the  provinces,  during  which  period  he  has  been  placing 
himself  at  the  disposal  of  British  firms  to  give 
information  in  response  to  inquiries.  He  was  kind 
enough  to  give  us  a  quarter  of  an  hour  of  the  last  of  his 
crowded  days  for  a  brief  conversation  on  the  position  of 
British  electrical  trade  in  New  Zealand,  at  the  Board  of 
Trade  Commercial  Intelligence  Department  in  London. 
There  is  really  no  material  alteration  in  the  position 
of  affairs  since  our  last  reference  to  the  subject.  Our 
readers  are  already  aware  that  several  hydro-electric 
installations  of  some  importance  are  being  carried  out, 
especially  that  at  Lake  Coleridge,  and  there  has  been  con- 
siderable talk  regarding  a  proposed  electrification  of  the 
tunnel  railway  from  Littleton  to  Christchurch,  through 
which  heavy  traffic  has  to  pass.  In  regard  to  installation 
work  in  New  Zealand,  this  is  almost  entirely  carried  out 
through  private  contractors.  Continental  competition  has 
been  successful  recently  in  connection  with  the  supply  of 
insulated  cable  for  telephonic  purposes,  and  for  house  instal- 
lation work  cheap  an  I  inferior  wiring,  not  of  British 
manufacture,  is  found  in  use.  As  most  of  the  structures 
are  built  of  wood,  it  is  essential  that  installation  work 
should  be  made  as  safe  as  possible,  but  there  appears 
to  be  a  need  for  better  regulation  in  this  respect  by  the 
authorities.  For  Government  purposes  a  stringent  test  is 
imposed  in  such  matters,  and  it  seems  only  reasonable  that 
in  other  installation  work  public  control  should  not  be 
wanting.  A  weakness  in  our  dealing  with  the  New 
Zealand  market  is  the  unwillingness  of  our  manufacturers  to 
agree  to  the  testing  of  material  on  the  spot.  This 
criticism  has  been  offered  regarding  our  relation  with  the 
Australian  market.  It  is  considered  most  important  that 
an  agent  of  standing  and  good  remuneration  should  be 
engaged  in  whom  the  Home  manufacturer  has  complete 
confidence,  so  that  he  can  be  equal  to  carrying  full 
responsibility  on  behalf  of  the  manufacturer  for  any  such 
tests  that  authorities  may  require  machinery  and  other 
goods  to  stand.  On  the  whole,  it  may  be  said  that  while 
our  New  Zealand  kith  and  kin  are  not  averse  to  American 
manufactures,  they  have  strong  predilections  in  favour  of 
British  goods,  if  price  and  quality  are  right. 


ELECTRIC     LIGHT    AND    POWER    REGULA- 
TIONS   IN    THE    ROUMANIAN    OILFIELDS. 

I  ROM  time  to  time,  foi  t,  there  have 

occurred  serious  [ires  and  explosions  m  many  ol 
Roumanian    oilfield  ,     im  oh  in  j    not    only     ■> 
damage  to  property  but  also  loss  oi   life  on  n 
than    one    occasion,     and    the     Roumanian    mil 
authorities  have  bad  reasonable  ground  to 
that  faulty  electrical  work  or  carelessness  in  thi- 
ol electric  light  and  power  has  b< 
sonic   of  these   terrible  accidents,  so   far  a.->  i  an   be 
ascertained  from  subsequent  investigation. 

\\  hether  any  such  defects  have  really  been  the 
proximate  cause  or  not,  one  result  has  been  at  any 
rate  the  putting  into  force  of  more  stringent  rules 
and  regulations  by  the  authorities  in  regard  to  the 
use  of  electricity  on  the  oilfields.  Indeed,  so  alarmed 
were  those  officials  in  charge  of  the  industry  that 
conditions  verging  on  the  impossible  were  last  year 
promulgated  as  binding  on  all  the  oil  enterprises,  and 
a  considerable  outcry  followed  from  the  drilling 
companies  who  showed  at  once  that  they  could  not 
possibly  comply  with  these  rules,  however  much 
they  might  be  willing  to  do  so. 

For  instance,  a  ministerial  decision  laid  down  the 
definite  rule  that  for  power  purposes  on  the  oilfields 
no  electric  motors,  except  those  of  the  short  circuit 
alternating  type,  should  be  employed,  owing  to  the 
possible  danger  of  sparks  from  the  collectors  of  the 
ordinary  three-phase  motors  setting  fire  to  any  gas 
emanating  from  the  wells,  and  penetrating  the 
motor-houses. 

It  had  already  been  insisted  upon  that  all  electric 
motors  and  transformers  should  be  installed  in  brick- 
built  and  iron-roofed  houses  or  sheds  under  lock  and 
key,  and  to  this  wise  precaution  no  one  could  have 
made  or  did  make  any  objection. 

As  for  the  type  of  motor,  however,  the  new  de- 
cision of  the  authorities  simply  led  to  a  deadlock ; 
no  new  wells  could  be  authorised;  none  already 
authorised  could  be  drilled;  and  at  many  already 
commenced,  the  work  had  to  be  stopped.  While  in 
theory  the  short  circuited  type  might  give  freedom 
from  sparks,  it  is  obviously  not  a  suitable  motor  for 
the  varying  speeds  and  powers  required  in  drilling, 
and  after  most  urgent  representations  from  the  vari- 
ous companies  concerned,  the  whole  question  of 
electric  energy  in  use  on  the  oilfields  was  gone  into 
by  an  official  commission,  the  results  being  embodied 
in  a  series  of  regulations  which  are  summarised  in 
the  following  paragraphs,  representing  the  latest 
ideas  upon  the  question  from  the  Roumanian  Govern- 
ment's standpoint,  though  to  our  stricter  notions 
of  safety  measures,  they  still  allow  too  many  loop- 
holes for  bad  workmanship  and  faulty  material. 

No  generating  plants — it  is  insisted — for  any  form 
of  current  at  any  pressure,  and  no  transformer  plants 
involving  a  tension  above  1,000  volts,  shall  be  in- 
stalled nearer  to  an  oilfield  than  the  regulation  mini- 
mum distance  already  prescribed  for  boiler-houses 
or  blacksmiths  shops.  Exceptions  are  only  allowed 
for  existing  transformer  plants  on  fields  where  the 
oil-gas  is  piped  off  from  the  wells,  and  where  there 
are  no  flowing  wells.  These  transformer  stations 
or  plants  must  have  no  free  contacts  which  might 
produce  sparks,  and  must  be  fitted  with  oil  switches, 
the  transformers  being  also  immersed  in  oil. 

Any  generating  or  transforming  plant  must  be 
installed  in  a  building  of  masonry,  metal  or  other  in- 
combustible material,  and  be  kept  under  lock  and 
key,  accessible  only  by  those  in  responsible  charge. 

Overhead  wires  carrying  current  at  a  tension  above 
1,000  volts  between  any  two  conductors  [Note:  The 
public  supply  of  electricity  on  the  chief  oilfields  of 
Roumania  is  at  a  working  pressure  of  500  volts 
alternating  three-phase,  with  a  periodicity  of  50 
cycles.]  must  not  be  installed  nearer  to  an  oilfield 
than  the  prescribed  distance  for  boilers  and  forges. 
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No  overhead  wire  may  be  less  than  16  sq.  millimetres 
cross  section.  The  minimum  distance  between  over- 
head conductors  must  be  60  cm.  (23.6  inches),  and 
they  must  not  come  within  8  metres  (26  ft.  3  in.)  of 
the  ground.  The  poles  carrying  overhead  conduc- 
tors are  to  be  of  metal,  reinforced  concrete,  or  wood, 
of  dimensions  suitable  for  the  weight  to  be  carried 
or  the  tension  supported,  and  must  be  set  not  more 
than  30  metres  apart.  Insulators  must  be  suitable 
for  the  working  pressure. 

i\o  switches  or  fuses  must  be  fixed  on  the  over- 
head wire  poles,  except  those  of  the  high  tension 
type  under  oil,  intended  to  isolate  the  well  in  case 
of  accident. 

Lightning  arresters  capable  of  producing  sparks 
(as.  for  instance,  those  of  the  horn  type)  are  for- 
bidden on  the  field  itself. 

The  supply  wires  must  be  installed  in  such  a  man- 
ner that  in  case  of  a  fire  at  any  well,  this  well  may 
at  once  be  cut  off  from  the  supply  by  oil  switches. 
Wires  or  cables  entering  into  the  derrick  build- 
ings, and  in  all  buildings  on  the  field  itself  in  the 
danger  zone,  must  be  insulated  with  rubber  as  far 
as  the  nearest  pole  of  the  overhead  supply,  and  in- 
side the  building  must  be  run  in  steel  tubes.  Flexible 
wires  or  connections,  and  free  insulated  wires  on 
insulators,  are  forbidden.  Similarly  all  lighting 
circuits  using  continuous  current  must  be  run  in 
steel  tubes  with  proper  screwed  hermetic  joints  and 
tee-pieces.. 

Single  pole  switches  and  fuses  must  no  longer  be 
used.  If  supply  mains  are  brought  on  to  a  field, 
a  single  network  must  be  employed  for  power  and 
lighting,  and  a  single  circuit  introduced  into  each 
derrick  for  the  same  purpose,  but  separate  main 
switches  and  fuses  are  required  in  each  derrick  for 
lighting  and  for  power,  and  are  to  be  fixed  in  the 
motor-house  under  control  solely  of  the  person  in 
charge  of  the  motor. 

For  lighting  the  surface  roads  and  open  spaces 
between  wells,  special  transformers  may  be  installed 
on  the  overhead  wire-posts,  but  they  must  fulfil  the 
conditions  already  laid  down. 

Telegraph,  telephone,  or  signal  wires  may  be  run 
on  the  overhead  wire-posts,  but  in  all  cases  below  the 
high  tension  wires,  and  they  must  not  produce 
sparks  or  incur  any  danger  from  possible  contact 
with  the  latter. 

Arc  lamps  and  open-flame  lamps  are  forbidden  to 
be  used  on  the  fields;  incandescent  lamps  only  may 
be  employed,  and  must  be  protected  by  hermetic 
glass  globes  and  wire  guards  outside.  The  maxi- 
mum lighting  pressure  is  to  be  no  volts,  but  any 
existing  installation  may  continue  working  at  pres- 
sures up  to  220  volts  if  satisfactorily  installed.  Port- 
able hand  lamps  with  movable  contacts  are  for- 
bidden, as  are  also  continuous  current  motors. 

The  motors  to  be  used  on  the  fields  must  be  of  the 
short-circuited  induction  type;  other  induction 
motors  may  be  employed,  for  example,  those  with 
moving  contacts  or  with  rings  and  collectors  for 
starting  and  speed  regulation  through  resistances, 
but  in  all  such  cases  the  motors  must  be  absolutely 
and  totally  enclosed,  the  parts  where  sparking  might 
arise  being  covered  over  hermetically,  and  there- 
after locked  so  that  no  spark  may  possibly  pass  in 
the  open.  The  electrician  in  charge  is  to  be  respon- 
sible for  the  key.  In  gas-free  fields,  or  where  the 
gas  is  piped  away  completely,  other  types  of  alter- 
nating motors  may  continue  to  be  employed  by  con- 
sent of  the  Council  of  Mines,  where  such  are  now 
in  use. 

Speed  regulators  must  be  oil-immersed,  and  all 
resistances  must  be  capable  of  working  satisfactorily 
below  a  temperature  of  1500  C.  when  the  atmos- 
pheric temperature  is  350  C.  Fuses  or  other  means 
must  be  employed  to  break  the  circuit  when  the 
current  is  greater  than  corresponds  to  the  tempera- 
ture above  named. 

Resistances  must  be  of  such  dimensions  that  they 


shall  function  properly  at  any  point  of  contact  in 
the  regulator. 

Proper  certificates  must  be  shown  before  motors 
or  resistances  are  installed;  those  for  motors  must 
give  the  results  of  tests  in  gaseous  atmospheres,  and 
those  for  resistances  must  show  their  maximum 
working  temperature  and  conditions  during  tests. 

For  lighting  circuits  up  to  10  amperes  the  fuses 
need  not  be  under  oil,  but  their  construction  must 
be  such  as  to  prevent  them  being  moved  while  the 
switch  is  closed,  and  also  to  avoid  any  danger  of 
working  loose  by  vibration. 

Similarly  the  switch  under  these  conditions  need 
not  be  under  oil  if  it  is  closed  hermetically  and  with- 
out danger  of  explosion. 

All  connections  between  switch-boards,  motors 
and  other  apparatus  must  be  of  insulated  cable, 
armoured  or  mechanically  protected. 

Installations  must  be  carried  by  none  but  specially 
authorised  firms  or  companies,  under  the  control  and 
responsibility  of  engineers  certified  by  the  Direction 
of  Mines. 

Every  drilling  company  must  have  in  each  field 
where  it  operates  at  least  one  duly  certified  electri- 
cian authorised  by  the  Direction  of  Mines.  Indi- 
viduals will  be  so  certified  who  possess  the  diploma 
of  suitable  schools  or  colleges,  or  who  have  for  at 
least  two  years  worked  in  responsible  positions  on 
the  fields. 

The  latter  must  undergo  an  examination  by  a 
commission  of  specialists  appointed  by  the  Direction 
of  Mines. 

No  installation  material,  plant  or  apparatus  must 
be  employed  unless  it  has  had  the  approval  of  the 
Ministry  of  Commerce  and  Industry. 

Samples  and  models  of  all  such  materials,  etc., 
must  be  deposited  at  the  Ministry  for  permanent 
reference,  and  if  any  object  does  not  fulfil  its  aim, 
the  Minister  will  authorise  a  type  to  be  used. 

An  installation  though  finished  and  put  into  ser- 
vice may  be  shut  down  by  any  delegate  of  the 
Minister  if  he  is  satisfied  that  the  work  has  not  been 
carried  out  in  accordance  with  the  regulations. 

The  State  confines  itself  to  announcing  these 
changes  and  transformations,  the  exploiting  com- 
panies must  carry  them  out,  and  every  demand  to 
the  State  by  the  exploiting  companies  or  individuals 
for  authority  to  carry  on  work  must  be  preceded  by 
the  necessary  information  called  for  in  regard  to 
material,  etc.,  used,  and  certificates  required  in  re- 
gard to  motors  and  resistances. 

For  effecting  the  changes  in  type  of  motor  to  be 
used,  a  delay  of  one  year  is  given,  for  the  proper 
appliances,  materials  and  apparatus  otherwise  to  be 
used ;  samples  and  models  must  be  submitted  within 
three  months  for  approval,  and  they  are  to  be  in- 
stalled within  two  months  of  approbation.  Shorter 
'periods  down  to  eight  days  are  given  for  complying 
with  other  parts  of  these  regulations,  and  any  person 
or  persons  contravening  the  regulations  will  be  liable 
to  punishment  under  the  Mining  Laws,  all  their 
exploitation  work  being  at  the  same  time  stopped. 


L.  &  N.W.  Switcbjfear. — With  reference  to  the  notice 
on  page  1 028  of  our  last  issue  regarding:  the  London  and  North- 
western Railway  switchgear  contract,  as  this  article  may  give  the 
impression  that  the  British  Westinghouse  Co.  has  secured  the 
order  for  the  whole  of  the  low-tension  switchgear  panels  for  the 
1 1  sub-stations  mentioned,  we  are  asked  to  state  that  Messes. 
Whipp  .^  Bourne,  of  Castleton,  have  the  order  for  the  whole 
of  the  switchgrear  controlling  the  automatic  reversible  boosters  of 
"  Entz  "  type  which  are  being  supplied  by  Messrs.  Bruce  Peebles 
and  Co.  The  circuit  breakers  on  these  panels  are  of  Messrs. 
Whipp  k  Bourne's  manufacture,  and  of  their  standard  type.  None 
of  the  instruments  on  there  panels  will  be  of  Westinghouse  manu- 
facture, the  indicating  and  recording  instruments  being  by  Mes  rs. 
Everett,  Edgcumbe  k  Co.,  and  the  ampere-hour  meters  and  watt- 
hour  meters  of  eombined  Chamberlain  it  Hookhnm  and  Everett, 
Elgcumbe  .V  Oo.'s  manufacture.  The  d.c.  panels  that  are  being 
supplied  by  Messrs.  Whipp  &  Bourne  form,  we  understand  a  sub- 
stantial percentage  of  the  D.c.  switchboards. 
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CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  on  Tuicmday  cannot  appear  until 
the  following  nook.    Correspondents  should  forward  their  oommwti- 

cation*  at  the  earliest  possible  moment.     A'o  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


The  Training  of  the  Instrument  Muker. 

In  the  advancement  of  any  branch. of  science,  and  par- 
ticularly that  of  electricity,  the  art  of  scientific  instrument 
making  and  the  training  of  the  instrument  maker  are  im- 
portant factors.  Considerable  progress  has  been  made 
during  the  past  decade  in  the  design  and  accuracy  of  elec- 
trical standard  and  testing  instruments,  but  the  all-round 
skilled  English  craftsman  of  earlier  days  is  becoming  more 
and  more  rare,  while  no  organised  effort  is  being  made  to 
train  men  of  this  type,  and  the  progress  of  the  trade  of 
this  country  is  being  seriously  handicapped  on  this  account, 
firms  which  manufacture  a  few  special  instruments  in 
quantity  may  not  need  large  numbers  of  well-trained  and 
skilful  workmen,  since  by  subdivision  of  the  work  and  in- 
creased supervision  and  inspection,  combined  with  thorough 
organisation,  it  is  possible  to  substitute  machine  operators 
and  assemblers  for  instrument  makers.  Nevertheless,  there 
is  an  ever-widening  demand  for  high-class  instruments, 
which,  in  many  cases,  must  be  made  throughout  by  in- 
dividual workers  able  to  grasp  the  requirements  and  to  turn 
their  hands  to  a  great  variety  of  operations.  In  such  work 
a  poor  standard  of  attainment  on  the  part  of  the  worker 
involves  constant  watchfulness  and  strain  on  the  part  of  the 
management  if  endless  mistakes  and  defects,  and  conse- 
quent loss,  are  to  be  avoided. 

Recalling,  for  a  moment,  the  conditions  of  the  trade 
25  years  ago,  one  found  a  number  of  excellent  workmen  re- 
cruited from  the  ranks  of  clock,  optical  and  philosophical 
instrument  makers,  able  to  construct  a  well-finished  piece  of 
apparatus  from  a  rough  sketch  or  pattern,  and  taking  no 
little  pride  in  their  personal  skill  and  in  the  result  of 
their  work.  The  Post  Office  and  submarine  cable  com- 
panies, then  the  principal  users  of  measuring  instruments, 
enforced  a  good  standard  of  workmanship,  and  the  variety 
of  testing  instruments  was  practically  limited  to  their 
requirements,  chiefly  consisting  of  resistance  boxes,  tangent 
and  astatic  galvanometers,  Kelvin  galvanometers,  testing 
keys,  and  so  forth.  The  work  was  usually  carried  on  as  a 
department  of  a  firm  or  concern  which  manufactured  other 
electrical  apparatus  or  other  forms  of  scientific  instruments. 
Almost  every  worker  had  served  his  time  and  was  somewhat 
of  a  personality  ;  as  far  as  possible  each  man  had  his  pet 
job,  which  came  to  him  as  a  matter  of  course  ;  his  lathe 
and  hand-tools  were  regarded  as  personal  to  him,  and 
milling  and  drilling  machines  were  not  too  common,  some  of 
the  old  stagers  still  using  the  fiddle-bow  drill. 

Under  such  conditions  were  made  the  earlier  forms  of 
ammeters,  voltmeters,  supply  meters,  and  similar  apparatus, 
which  soon  afterwards  formed  separate  trades  working  under 
entirely  different  conditions  ;  the  comparative  simplicity  of 
construction,  the  quantities  dealt  with,  and  the  necessity  for 
economical  production  led  to  minute  subdivision  of  the  work 
and  organisation  on  manufacturing  lines  ;  youths  were  able 
to  enter  such  shops  and  earn  good  money  almost  from  the 
commencement,  while  retaining  their  ignorance  of  electrical 
principles  and  of  the  craft  as  a  whole. 

At  the  present  time,  it  is  no  uncommon  experience  when 
questioning  an  applicant  for  work  to  find  that  he  is  unable 
to  set  a  slide  gauge  or  micrometer  to  an  odd  size,  such  as 
19/64  in.,  or,  if  he  professes  a  knowledge  of  electricity,  to 
find  that  he  is  unable  to  draw  a  Wheatstone  bridge  diagram, 
or  to  describe  the  principle  on  which  a  moving-coil 
galvanometer  works. 

Close  inquiry  and  observation  have  forced  me  to  the  con- 
clusion that  technical  classes  have  done  little  or  nothing  for 
the  instrument  maker.  For  over  20  years  I  have  trained 
apprentices  in  my  works  with  fair  success,  and  have  allowed 
each  lad  to  leave  early  for  the  purpose  of  attending  evening 
classes,  which  he  is  expected  to  do  regularly.  The  courses 
available  comprise  elementary  electricity  and  magnetism  and 
elementary  electrical  engineering,  with  laboratory  work. 
At  one  or  two  of  the  institutes  a  workshop  is  available,  but, 
from  a  practical  point  of  view,  this  offers  small  advantage 


to  the  apprentice  on  account  oi  ti     hortnaMoftl 

The  appri  nl  plication  of  the  lecture  and 

laboratory  work  to  his  daily  tuvk,   nor, 

is  any  attempt  made  by  the  teacher*  to  keep  in  touch  with 
the  conditions  and  requirement*  of  the  instrument  ' 
perhapi  becan  i    the  ola  sea  consist  chiefly  of  a  ma 

students    from   other    branches    of    the   electrical    industry. 

Daring  these  10  years  1  have  had  the  honour  of  me 

many  technical  teachers,    but    none    has   ever   asked  me   for 
information  on  the    Deeds  of   the  young  instrument-maker. 
To  the  principal  of  one  of  our  best  technical 
said  :  "  What  we  need  is  craftsmen  ;"  he  only  repeated  thai 
unfamiliar  word  in  astonishment. 

On  eliciting  the  views  of  half  a  dozen  of  my  works  staff 
who  have  served  their  apprenticeship  here,  as  well  as  those 
of  about  a  dozen  of  my  apprentices,  I  find  that  thej 
unanimous  in  the  statement  that  their  class  work  ap] 
to  have  nothing  to  do  with  their  work  in  the  factory.  As 
one  of  the  lads  said  :  "  You  don't  gain  much  all  round. 
because  the  main  thing  is  they  do  not  apply  to  the  trade."' 
On  account  of  the  ambitious  scope  of  the  classes  and  the 
attempt  to  make  them  suitable  for  lads  in  all  branches 
of  the  electrical  trade,  these  apprentices  have,  almost  with- 
out exception,  felt  it  necessary  to  go  over  each  course  two 
or  three  times  because  "  he  could  not  get  hold  of  it  the 
first  year  and  could  not  do  the  calculations,  and  lots  of 
things  are  gone  before  the  next  year."  The  laboratory 
work  is  regarded  as  interesting,  but  "  it  does  not  seem  to 
bear  in  any  way  on  the  work  in  the  factory,  and  the  instru- 
ment is  never  explained  from  the  point  of  view  of  the 
maker."  The  classes  are  in  many  cases  overcrowded,  and, 
through  lack  of  equipment,  it  is  often  impossible  to  arrange 
the  laboratory  work  to  follow  up  the  preceding  lecture  ;  and 
at  most  institutes  it  is  difficult  for  the  student  to  get  indi- 
vidual attention.  The  latter  defect  has  also  occurred  with 
the  comparatively  small  percentage  of  apprentices  who  have 
taken  classes  in  drawing,  the  importance  of  which  the 
average  apprentice  entirely  fails  to  realise.  Those  who  have 
attended  drawing  classes  have,  I  find,  been  occupied  in 
copying  from  blue  prints  and  taking  out  details,  but  the 
instruction  appears  to  have  been  entirely  divorced  from  any 
consideration  of  design,  even  in  regard  to  minor  details  such 
as  would  be  within  the  capacity  of  the  student. 

The  London  apprentice  who  attends  evening  classes 
generally  spends  from  two  to  three  hours  in  travelling,  and 
reaches  home  very  late.  The  omission  of  a  few  attendances 
puts  him  entirely  out  of  touch  with  the  course  which,  as 
one  of  them  says,  "  always  goes  much  too  fast  for  us."  No 
wonder  that  the  average  lad  becomes  discouraged  with  the 
difficulty  and  remoteness  from  his  trade  life  of  the  class 
work,  and  abandons  the  classes  entirely  before  the  end  of 
the  session. 

In  the  opinion  of  a  successful  ex-apprentice,  who  has 
witnessed  the  career  of  about  40  apprentices  in  the  shops, 
"  None  of  them  have  gained  anything  by  their  classes  except 
those  who  went  into  the  test-room  permanently." 

There  is  no  trade  offering  greater  scope  for  an  intelli- 
gent lad  to  develop  his  faculties  and  to  acquire  such  skill 
as  will  ensure  him  a  good  and  secure  livelihood.  There  are 
plenty  of  lads  who,  on  leaving  school,  are  keen  to  produce 
something  with  their  hands,  and  who  might  become  credit- 
able workmen  under  a  proper  system  of  training.  The 
foreman  has  neither  time  nor  opportunity  to  teach  such  a 
lad  shop  arithmetic,  the  properties  of  materials,  the  elementary 
mechanics  and  physics  necessary  in  shop  work,  or,  in  fact, 
such  information  as  could  be  imparted  rapidly  and  systemati- 
cally in  a  trade  school,  but  which  the  apprentice  takes  about 
two  years  to  pick  up  in  a  casual  and  inefficient  manner. 

In  a  school  devoted  entirely  to  one  trade  lads  could  obtain 
that  companionship  in  work,  common  interest,  and  freedom 
to  discuss  their  difficulties,  and  to  help  each  other,  which  I 
find  entirely  lacking  in  the  present  mixed  classes.  To  use 
the  expression  of  one  of  them  :  "  A  number  of  fellows  in  the 
game  trade  would  work  together  with  more  interest." 

The  time  has  at  last  arrived  when  the  London  County 
Council,  having  investigated  the  magnificent  trade  schools 
of  France  and  Germany,  and  in  particular  the  compulsory 
trade  schools  in  Munich,  is  considering  the  establishment 
of  additional  preparatory  trade  schools  in  London.  There 
would  be  many  advantages  in   the  association  of  a  trade 
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school  with  an  instrument  factory,  but  the  individual 
employer  would  scarcely  feel  justified  in  assuming  the  whole 
expense,  since  the  benefit  would  be  common  to  the  com- 
munity, although  he  might  partly  be  recompensed  by 
the  increased  efficiency  and  more  rapid  progress  of  his 
apprentices.  Moreover,  many  shops  do  not  take  inden- 
tured apprentices,  and  would  have  no  means  of  ensuring  the 
continued  services  of  the  lads.  Nevertheless,  I  believe  that 
a  joint  representation  by  firms  conversant  with  the 
necessities  of  the  trade  would  receive  consideration  on  the 
part  of  the  educational  authorities,  and  that  such  a  school 
could  be  established  without  undue  delay.  Personally,  I  ain 
of  opinion  that  one  or  two  years'  preliminary  instruction  in 
trade  drawing  and  arithmetic,  elementary  physics,  mechanics 
and  electrotechnics,  with  some  simple  laboratory  work  during 
the  morning,  and  systematic  instruction  undsr  a  skilled 
workman  during  the  afternoons,  would  enable  a  lad  of,  say, 
1 6  years  of  age,  to  enter  the  shop  under  far  better  con- 
ditions than  at  present. 

I  believe  it  to  be  essential  for  the  success  of  such  a 
school  that  the  trade,  employers  and  employed,  should  have 
a  voice  in  the  management,  and  that  there  should  le  a 
frequent  interchange  of  ideas  between  the  employers  and 
the  teachers.  Continental  experience  has  shown  the  advan- 
tage of  dividing  the  instruction  between  a  trained  teacher 
and  a  trained  workman,  and,  that  course  being  adopted, 
there  should  be  no  difficulty  in  obtaining  suitable  instructors. 
On  account  of  the  distance  apart  in  London  of  the  various 
instrument  factories,  one  school  would  not  conveniently 
serve  all  the  lads,  but  a  start  might  be  made  with  a  single 
school  situated  conveniently  for  two  or  three  factories,  and 
would  be  none  the  worse  for  starting  on  a  small  scale. 

I  solicit  the  views  of  firms  who  would  join  in  bringing 
the  matter  to  the  notice  of  the  authorities,  and  who  would 
give  information  and  advice  on  the  subject  of  trade  schools 
for  scientific  instrument  makers. 

Robt.  W.  Paul. 

London,  N.,  June  llth,  1914. 


"  Transactions  " :  Standardisation  of  Size. 

Is  it  not  possible  for  the  Institutions  of  Civil,  Mechanical, 
Electrical  and  Gas  Engineers,  the  Royal  Institution  of 
British  Architects,  &c,  to  agree  mutually  on,  and  to  recom- 
mend officially  to  the  other  technical  institutions  and 
societies,  a  standard  size  of  paper  for  printing  the  "  Trans- 
actions ? " 

Such  an  arrangement  would  be  of  inestimable  benefit  to 
the  man  who  methodically  files  valuable  information  from 
many  sources,  and  also  to  the  engineer  who  is  a  member  of 
two  or  more  institutions. 

The  writer  suggests  9  in.  x  7£  in.,  which  is  the  standard 
size  of  the  well-known  Walker's  Loose-Leaf  Note-Book. 


London,  W.,  June  18/A,  1914. 


Ronald  Grierson. 


The  Institution  and  the  Electrical  Industry* 

The  letters  which  have  recently  appeared  in  your  columns 
on  the  above  subject  indicate  that  considerable  dissatis- 
faction exists  as  to  the  relationship  now  existing  between 
the  Institution  and  the  electrical  industry  ;  and,  as  has  been 
pointed  out  by  more  than  one  writer,  it  is  for  the  members 
to  see  that  an  alteration  in  constitution  and  policy  should 
be  made,  if,  indeed,  such  alteration  be  desirable  and  bene- 
ficial. To  paraphrase  a  pronouncement  now  about  1900 
years  old,  the  Institution  exists  for  the  benefit  of  the 
members,  and  not  members  for  the  benefit  of  the 
Institution. 

But  how  can  members  effectively  voice  their  discontent 
or  suggest  remedies  for  improvement  ? 

The  best  means  would  appear  to  be  through  the  local 
centres,  and  a  case  in  point  is  the  recent  action  of  the 
Dublin  Local  Section,  as  reported  in  your  issue  of  the 
12th  inst.,  and  commented  upon  in  your  leading  article  of 
that  date. 

But  is  it  likely  that  the  Council  of  the  Institution  would 
act  upon  a  suggestion  from  one  local  centre  ?  I  think  not. 
What  is  required  is  joint  action  of  all  the  local  centres. 
And  this  brings  me  back  to  a  matter  I  advocated  in  your 


columns  some  years  ago,  viz.,  the  formation  of  a  London 
Local  Section,  because  in  any  combined  action  which  the 
local  centres  might  take,  the  London  members  who  form 
probably  a  majority  of  the  whole  membership  would  be 
unrepresented. 

There  are  other  strong  reasons  which  may  be  urged  in 
favour  of  a  London  Local  Section.  These  I  have  referred  to 
before,  but  the  ability  to  act  in  combination  with  pro- 
vincial local  sections  is  perhaps  now  the  strongest.  If  all 
the  local  sections  were  unanimous  upon  any  proposed  course 
of  action  in  the  interests  of  the  industry  generally,  they 
could,  in  the  event  of  the  General  Council  being 
unfavourable,  combine  to  form  a  new  federated  association 
whose  constitution  would  permit  it  to  carry  out  an  active 
instead  of  a  passive  policy. 

Frank  R road bent. 

London,  E.C.,  June  1G/A,  1914. 


There  must  be  many  members  of  the  I.E.E.  who  have 
but  the  vaguest  notion  of  the  event?  resulting  in  the 
dissolution  of  the  Industrial  Committee,  and  of  the  real 
issue  between  that  Committee  aud  the  Council. 

The  last  Council  report,  the  speeches  at  the  general 
meeting,  and  the  various  references  in  the  electrical  Press, 
all  fail  to  enlighten  the  rank  and  file  to  any  material 
extent,  though  they  indicate  some  strength  of  feeling. 

If  the  late  members  of  the  Industrial  Committee  con- 
sider the  matter  to  be  of  so  much  importance  to  the  elec- 
trical profession  and  industry  as  their  utterances  indicate, 
surely  it  is  desirable  to  get  the  formal  opinion  of  the 
members  as  a  body  on  their  proposals,  for  the  guidance  of 
the  Council,  and  of  everyone  concerned. 

The  constitutional  method  open  to  them  is  that  of 
requisitioning  a  special  meeting  to  discuss  a  substantive 
proposition,  and  the  present  time,  between  the  sessions,  and 
before  the  new  President  and  Members  of  Council  assume 
their  duties,  is  opportune. 

Before  such  meeting,  it  is  desirable  that  the  Council  and 
the  late  Committee  should  jointly  issue  an  agreed  state- 
ment of  the  events  which  resulted  in  the  dissolution  of  the 
Industrial  Committee,  that  members  may  have  an  authorita- 
tive foundation  for  their  judgment. 

I  write  in  the  interests  of  the  great  majority  of  members, 
who  have  not  taken  sides,  who  do  not  know  what  is  really  at 
issue,  but  feel  that  it  may  be  of  great  importance  to  the 
Institution  itself,  and  to  all  interested  in  electrical  work 
and  progress  ;  and  that  they  are  entitled  both  to  full 
information,  and  to  an  opportunity  of  expressing  a  con- 
sidered opinion. 

Henry  M.  Say  era. 

London,  S.W.,  June  22nd,  1914. 

[On  the  written  requisition  of  1 0  Corporate  Members  or 
Associates,  the  Council  must  call  a  special  general  meeting. 
— Eds.  Elho.  Rev.] 


OPERATING    EXPERIENCES    ON    THE 
LOETSCHBERG    RAILWAY. 


A  recent  issue  of  our  American  contemporary,  the  Electric  Rail- 
way Journal,  contained  some  particulars,  derived  from  Swiss 
engineering  sources,  of  the  operating  conditions  of  this  railway. 
In  the  open  the  line  construction  conforms  with  standard  single- 
phase  practice,  but  a  special  construction  has  been  adopted  in  the 
tunnel,  where  the  catenary  is  of  duplex  wire  with  a  6-mm. 
diameter  steel  core  and  a  coating  of  1  l'5  mm.  copper.  The  trolley 
wire  is  6-7  m.  above  the  rail  at  stations  and  I  8  m.  in  the  tunnels. 
The  double  insulators  and  trolley  wire  in  the  tunnel  are  suppor 
at  distances  of  22  to  28  m. 

Three  telegraph  and  three  telephone  lines  and  a  signal  line  »r 
installed  along  the  railway  right-of-way,  when  underground,  i 
paper-covered  air-insulated  cables,  and  elsewhere  on  wooden  pole 
the  wires  being  transposed  every  fifth  pole  to  minimise  induction 

The  tunnel  telephones  are  operated  from  a  central  battery,  am 
their  receivers  are  equipped  with  signal  sirens.  Louder  sirens  give 
warning  of  the  approach  of  trains,  and  are  operated  from  email 
transformers  of  high  periodicity.  All  these  lines  have  operated 
satisfactorily,  and  clear  speech  is  obtained  over  the  telephone, 
despite  the  long  cable  used  with  numerous  parallel  cables  and  no 
Pupin  coils. 

Fuses  are  used  where  the  cables  pass  aerial  lines,  and  these  have 
blown  a  number  of  times,  but  this  has  not  caused  trouble,  as  they 
oan  be  easily  replaced. 
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On  tho  trial  tripH  tho  [ocomotlvei  mot  all  tho  conditions  for 
which  thny  wore  designed,  but  they  were  not  operated  to 
full  oapaoity  in  actual  Bervlce,  partly  lor  the  sake.of  oautlon  and 
partly  beoause  a  few  mechanical  and  electrical  dotailB  of  tho  appa- 
ratus were  found  incapable  of  carrying  the  maxlmnm  loads. 

The  louomotive  transformers  gavo  trouble  from  itatla  discharges, 
both  betwoen  the  individual  turns  ami  between  the  apparatiiH  and 
the  ground.  Am  these  very  placeH  had  been  insulated  with  par 
tioular  care,  tho  fault  is  held  to  be  due  to  extraordinarily  high  volt- 
a/ea  generated  i  n  aome  ui  I  town  manner.  The  latter  may  be  caused 
by  lightning  disturbances,  since  the  troublo  decreased  on  the 
approach  of  winter.  It  is  possible,  however,  that  the  trouble  is 
due  to  high-tension  discharges  at  the  line  insulators.  To  prevent 
a  repetition  of  these  troubles,  the  insulation  at  the  entrance  turns 
of  tho  load  transformers  has  been  increased  appreciably.  It  is 
considered  remarkablo  that  the  13  cases  of  disturbance  did  not 
occur  during  lightning  storms  or  high-tension  line  disturbances, 
but,  nevertheless,  it  is  believed  that  there  may  bo  some  connection 
between  these  phenomena. 

The  overhead  construction,  excepting  for  initial  troubles,  has 
given  satisfaction.  The  drop  in  voltage  is  in  accordance  with 
theory,  which  is  regarded  as  important,  as  the  most  favourably 
situated  power  station  is  31  miles  from  the  end  of  the  line,  and  the 
long  tunnel  prohibited  super- voltage  transmission  lines.  The  tunnel 
insulators  caused  the  greatest  difficulties.  In  the  open  no  high- 
voltage  discharges  took  place,  but  in  the  tunnel  "spillover"  dis- 
charges, commonly  across  both  insulators,  were  quite  numerous. 


ELECTRICAL    FEATURES    OF    THE    ANGLO 
AMERICAN    EXHIBITION. 


''■,ii  now  <■(  ■ 
Bhepb  rd  i  Bd  a,  v\  ,pr<      its  a  Dumber 
interest  though, 

signalling  i  shibit,  the  e  are  to  be  found  only  in  th<   | 
equipment  oi  the  buildi 
for  all  pm  pi  ,  two  indep 

through   four    ub-stal  I   approximately  at  the 

i       I    the  exhibition   ground 

60  cycle*,  i  a  the  Nottmg  Hill  and 

sington  Co. 'a  ma  current  at  2,300  volts, 

60  cycles,   from   the   I  [ammei  mith   Council's  Fu 
Road    station.     Three   0.26  from 

Hi"  Si i  mith     i   tern  and   th 

cable's  from  the.  Nottmg  Bill  ed  into  the  main 

sulvstation  at  Wood  Lane,  wheno  ingle  and  I 
(•allies  run  to  the  other  sub-stations  in  the  grow 
200-kw.  single-phase  and  three  200-kw.  three-pl 
transformers  at  Wood  L/an<  ,  and  three  200-kw.  single-phase 
and  two  260  kw.  three-phase  fcran  formei  in  the  mack 
hall  sub-station  provide  a  440/220  volts  three-win  . 
supply  and  220  volts  per  phase  in   a  three-phase  star  s' 

ect  current  there  are  installed  a  150  kw. 


Views  showing  Details  op  the  15,000-volt  Overhead  Construction,  Lotschbebg  Railway. 


Several  discharges  from  the  cover  of  the  insulator  to  the  pin  were 
also  observed.  At  first  these  troubles  were  ascribed  to  defects  in 
the  insulators,  and  this  may  have  been  true  in  some  instances,  but 
it  was  necessary  to  seek  other  causes  when  the  short-circuits  con- 
tinued. It  was  then  found  that  the  localities  most  subject  to  this 
trouble  were  those  where  the  moisture  on  the  tunnel  roof  was 
sufficient  to  form  drops  of  water,  which  fell  on  the  insulators.  In 
time  this  water  built  up  a  conducting  path  for  discharges.  It  was 
also  found  that  some  damp  insulators  were  scarred  by  particles  of 
stone  which  had  been  blown  against  them  with  great  velocity 
through  the  action  of  trains  passing  at  high  speed.  To  correct  this 
trouble,  the  roof  near  the  insulators  has  been  waterproofed  with 
lead  wool  and  cement,  and  copper  shields  have  been  placed  over  the 
insulators.  These  changes  were  made  without  interfering  with 
operation.  The  line  inspectors  now  clear  the  insulators  of  dust  at 
regular  intervals,  for  even  the  precautions  mentioned  do  not  pre- 
vent the  atmospheric  conditions  in  the  tunnel  from  vaporising  the 
insulators  to  some  degree. 

In  view  of  the  great  length  (9  miles)  of  the  tunnel  and  the  fact 
that  insulators  are  installed  at  3,500  places,  it  is  not  remarkable 
that  a  very  small  percentage  of  them  should  have  caused  trouble.  As 
the  remedies  have  succeeded,  it  is  believed  that  even  very  long  tunnel 
sections  with  unfavourable  moisture  conditions  may  be  operated 
safely  at  15,000  volts. 


Cables  for  Victorian  Railways. — The  British  Insu- 
lated &  Helsby  Cables,  Ltd.,  have  secured  the  contract  for  the 
Bupply  of  the  extra-high-tension  feeder  cables  required  in  con- 
nection with  the  electrification  of  the  Melbourne  Suburban  Rail- 
ways. This  is  understood  to  be  the  largest  contract  for  power 
cables  ever  placed,  and  it  includes  73  miles  "15  sq.  in.,  44  miles 
'1  sq.  in.,  and  21  miles  '05  sq.  in.  20,000-volt  3-core  split  concentric 
oables.  This  company  has  also  received  the  oontraet  for  the  suoply 
of  the  overhead  equipment  of  the  same  railway.  The  cables  will  be 
laid  and  the  overhead  equipment  erected  under  the  supervision  of 
the  company's  staff.  The  oombined  value  of  the  two  contracts 
approximates  £600,000. 


G.E.O.  motor  generator  (single-phase  slip-ring  induction  motor 
"driving  500  volt,  interpole  dynamo)  and  two  400  kw.  Bruce 
Peebles  motor  converters.  The  lamps  in  each  building 
being  staggered  on  siDgle  and  three-phase  services  taken  from 
separate  switchboards  at  opposite  ends  of  the  hall  and  the 
lamps  in  the  grounds  being  arranged  on  the  same  principle, 
total  failure  of  lighting  is  practically  impossible,  and  the 
private  generating  station  in  the  grounds,  where,  two  260  kw. 
producer  and  town  gas-driven  sets  are  installed,  is  not  in  com- 
mission this  year,  though  it  is,  of  course,  available  in  case  of 
emergency.  Lead-covered  mains  in  ducts  with  draw-in  boxes 
are  used  to  supply  the  lighting  circuits  and  side-shows. 

By  far  the  greater  part  of  the  total  electrical  demand  in  this 
exhibition  is  for  illuminating  purposes.  In  outlining  the 
various  buildings  some  100,000  5  o.p.  220  volt  lamps  are  con- 
nected in  simple  parallel  by  strip  cable  with  weatherproof 
screw  sockets  having  rubber  washers  and  filled-in  backs.  Car- 
bon filament  lamps  are  still  used  owing  to  the  softness  of  the 
light  which  they  provide  and  the  long  life  which  they  yield. 
The  simple  parallel  connection  adopted  restricts  extinction  to 
individual  lamps.  We  would  suggest  that  the  time  has  now 
arrived  when  replacement  of  these  carbon  by  metal  filament 
lamps  might  well  be  taken  in  hand.  Alt«ring  the  wiring  con- 
nections would  involve  considerable  outlay,  hence  the  best 
procedure  would  probably  be  to  replace  lamps  on  one  branch 
circuit  at  a  time,  simultaneously  connecting  the  latter  to  a 
step-down  transformer.  The  Court  of  Progress,  which  con- 
tains excellent  horticultural  exhibits,  is  now  illuminated  by 
1(5,000  miniature  lamps  and  the  number  of  lamps  in  the  Elite 
Gardens  has  been  increased  to  13,000  and  in  the  Court  of 
Honour  to  15,000.  Several  "  living  "  signs  representing  flames, 
waving  flags,  an  eagle  with  flapping  wings,  and  so  on  arc  in 
course  of  construction.  General  lighting  in  the  grounds  is  by 
in,  losed  arcs  burning  four  in  series  and  36  hours  per  trim.  As 
replacements  become  necessary  the  "works"  of  the  arcs  are 
being  removed  and  half-watt  lamps  mounted  in  tho  arc  lamp 
shell  and  globe.  Similar  replacements  are  being  made  as 
necessary  in  the  16-hour  flame  arcs  used  for  interior  illumi- 
nation. As  present  the  flame  arcs  placed  above  the  drapery 
in  the  various  buildings  are  trimmed  from  gang  planks  running 
across  the  roof  girders.     The  necessity  for  this  work  is  being 
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eliminated  by  use  of  half-watt  lamps.  Any  reduction  in  the 
skilled  stall"  required  is  of  special  importance  in  this  case  since 
men  are  engaged  only  from  May  to  October.  All  lamps  have 
dual    1  reliance  being  placed  upon  flexible  steel 

fj.O.i  illation   requires  globes  surrounding 

high  candle  imeat  lamps  to  be  wired  (as  for  are 

lamps);   tb  ttion  to  be  attached   to  "high  candle- 

has  aoi  yei  I  \l»out 

half-watt  lamps  arc  at  present  in  use, 
besidi  o.p.  lamps  used  for  searchlights  in  the 

inn.     In  thi  there  is  said  to  be  a  deficiency  in 

"carr  "  of  light  from  half-watt  as  compared  with 

that  from  arc  lamps:  but  no  definite  data  is  available  concern- 
ing the  candle  power  of  the  latter. 
In    all,    roughly   600,000   lamps  are   used    to   illuminate   the 
ods,  buildings  and  side-shows.     The  lighting  load  on  the 
otain  railway  totals  '20  h.p.    The  cascade  in  the  Court  of 
nr  is  fed  by  two  21-inch  Rers  Roturbo  centrifugal  pumps 
a  by  50  ii. p.  three-phase  induction  motors  and  delivering 
1-2,000  gallons  per  hour.    Five  hundred  high-candle  power  metal 
lamps  with  dipped  bulbs  (of  five  different  colours)  are.  mounted 
behind  the  glass  walls  of  the  cascade,  and  to  obtain  unending 
variety  of  effects,  manual  control  of  a  piano-key  switchboard 
1  in  preference  to  an  automatic  system.    An  excellent 
model  of  the  Panama  Canal.  200  ft.  in  length,  is  installed 
lighted  by   half-watt  lamps.     The  canal  lights  are 
■I  c.p.  4-volt  lamps  connected  in  series  across  25-volt  A.c.  supply 
and   the   submerged   haulage  chain  for  the   model   ships, 
the  lock  gates  and  the  pumps  for  filling  the  locks  are  all  electri- 
callv  operated. 

The  power  demand  of  the  various  side  shows  ranges  from 
1  /TO  H.r.  to  "100  it. p.,  the  latter  being  that  of  the  mountain  rail- 
wbicli  is  worked  by  250-volt  direct  current  on  the  4-rail 
m.  Each  car  is  fitted  with  a  1\  h.p.  motor  and  a  com- 
plete block  signalling  installation  is  provided  with 
indicating  and  master-control  board  at  the  station.  A  warning 
signal  is  mounted  in  advance  of  each  main  signal  post,  and 
atitoi  id-operated  trip  levers  prevent  drivers  over- 
running danger  signals.  Lengths  of  dead  track  in  the  dips 
and  at  sharp  b.  nds  eliminate  the  risk  of  excessive  speed  duo 
to  drivers  leaving  their  controllers  "  on."  The  position  of  each 
train,  of  which  eight  may  be  running  at  once,  is  indicated 
continuously  and  automatically  on  a  board  at  the  station,  and 
the  stationmnster  can  cut  current  off  from  any  one  or  from  all 
sections  of  the  line  in  case  of  need. 

'I'!,  !  fin    Railway    exhibit  p  includes    a    full-sized 

"upper  auadrant  semaphore"  signalling  bead  and  rencater 
arm  working  in  conjunction  with  an  electric  indicator  board. 
Immediately  a  train  enters  any  signalling  section  the  signal 
in  the  rear  is  dropped  to  the  horizontal  danger  position  in 
which  it  remains  tin.  the  train  having  entirely  cleared  the 
section  and  every  component  of  the  equipment  being  in  perfect 
ing  order  the  arm  is  Tailed  to  the  oblimie  safetv  position 
in  the  nnnnr  oufidr.int.  Anv  defect  causes  the  arm  to  fall  by 
gravitv  to  the  "  rlnngT"  position  The  lower  "  rencater"  arm 
on  each  post  is  fisht^iled  and  shows  an  orange  instead  of  a  red 
It  is  not  a  distant  signal,  but  simnlv  indicates  whether 
the  second  section  ahead  is  also  clear.  Automatic  trips  arrest 
within  a  few  yards  anv  train  which  is  driven  past  a  danger 
i  he  reconstructed  parts  of  the  system,  low 
n  alternating  current  is  used  for  signalling  purposes  in 
order  thai  anv  disturbance  due  to  leakage  current  mav  be 
confined  to  the  sections  immediately  concerned.  Theexhihits 
include  examples  of  the  step-down  transformers  arid  signalling 
relavs  employed  and  the  latest  tvpe  of  hooded  signal  lamps. 
Ml  (be  apparatus  is  shown  in  action  and  its  method  of  working 
and  the  function  and  operation  of  junction  control  boards, 
automatic  t'-ain  descvibers  and  elrctric  "headway"  clocks  are 
'  ined  admirably  tn  visitors  V>v  one  of  the  cornnany's  em- 
ployees. Altogether  this  exhibit  is  most  interesting  and  in- 
pt  motive. 

Tn  conclusion,  we  have  pleasure  in  acknowledging  the  assist- 
ance rendered  by  Mr.  Albert  E.  Kiralfy  in  collecting  the  above 
information. 


PARLIAMENTARY. 


Telephone  Contracts  and  Labour  Rates, 

Mil  Wilu\m  TaOBNB  askei  the  Postmaster-General  if  he  was 
aware  that  Messrs.  Calenders,  oable  makers,  had  a  contract  with 
the  Post  Offlee  for  laying  down  telephone  cables  at  Newport  and 
district  ;  if  he  wai  aware  that  the  Newport  master  builders  agreed 
to  advance  the  wages  of  the  various  sections  of  men  working  in 
the  bailling  trade,  whioh  includes  excavators,  a  id  per  hour  from 
May  2^rd,  1914,  and  another  id.  per  hour  from  May  1st,  1911! 
that  the  Newport  town  and  district  rate  was  now  fijd.  per  hour 
for  labourers,  and  7d.  per  hour  for  scaffolders  ;  if  he  was  aware 
that  Meinrn.  Calenders  had  refused  to  pay  the  extra  Jd.  par  hour 
to  the  labmrers  who  were  digging  out  the  trenches  for  the  cables  ; 
and  if  he  intended  taking  any  aotion  in  the  matter  to  make  the 
contractors  pay  the  town  rate,  in  accordance  with  the  Fair  Wages 
Chnse  P. eolation  of  the  Home  of  Commons.— Mr.  Hobhouse  said 
that  inquiries  would  be  made. 


Opposition  to  the  London  County  Council 
Tramways  Bills. 

Mb.  Yeo  asked  the  Chairman  of  Ways  and  Means  if  his  attention 
had  been  called  to  the  statement  that  the  expense  of  the  petition 
of  certain  frontagers  to  the  L.C.C.  Tramways  Bill  was  defrayed  by 
the  London  omnibus  owners,  and  whether  suoh  procedure  was  in 
accordance  with  the  rules  of  the  House. 

Mr.  Whitley  replied  that  there  was  nothing  in  the  Standing 
Orders  or  Rules  of  the  House  to  say  that  petitioners  should  only 
be  heard  if  they  paid  their  own  costs,  but  he  wa« quite  sure  that  the 
members  of  Private  Bill  Committees  knew  the  proper  weight  to 
give  to  any  petition  when  they  were  in  possession  of  all  the  facts 
connected  with  it. 


York  Corporation  Hill. 

Last  week  the  Local  Legislation  Committee  of  the  House  of 
Commons  considered  the  Bill  promoted  by  the  York  Corporation. 
The  Bill  was  of  an  omnibus  character  and  included  powers  for  the 
running  of  trolley  vehicles  and  motor-omnibuses.  Mr.  Macassey, 
K.C.,  and  Mr.  Beveridge  represented  the  promoters,  and  the  North- 
Eastern  Railway  Co.,  who  opposed  the  tramway  proposals,  were 
represented  by  Mr.  Talbot,  K.C.,  Mr.  Clode,  K.C.,  and  the  Hon.  E. 
Charteris. 

Me.  Macassey  explained  that  the  Corporation  desired  to  run 
trolley  vehicles  on  two  routes,  and  the  Railway  Co.  objected  to  the 
terminus  of  one  route  being  in  their  station  yard.  He  submitted 
that  if  the  opposition  was  successful  it  would  be  a  serious  loss  to 
the  Corporation. 

Evidence  in  support  of  the  proposals  was  given  by  the  Town 
Clerk,  Mr.  Meyer  (chairman  of  the  Tramways  Committee),  Mr. 
J.  W.  Hame  (manager  of  the  Tramways  Department),  Mr.  0.  J. 
Spencer  (manager  of  the  Bradford  Corporation  Tramways),  and 
others. 

Mr.  Talbot,  K.C.,  suggested  that  the  turning  point  for  the 
tramways  should  be  either  at  Exhibition  Square  or  Blossom  Street. 

The  Committee  decided  to  allow  the  turning  point  outside  the 
station,  on  condition  that  if,  in  the  opinion  of  the  Board  of  Trade, 
the  traffic  became  so  congested  as  to  make  it  desirable  to  be  moved 
to  another  place,  this. should  be  done  to  a  place  approved  by  the 
Board. 


North  Metropolitan  i  Electric  Power  Bill. 

The  Court  of  Referees  of  the  House  of  Commons  have  decided 
that  the  L.C.C.  iand  the  London  electric  lighting  companies  shall 
be  allowed  to  appear  before  the  Select  Committee  which  considers 
the  Bill  promoted  by  the  North  Metropolitan  Electrio  Power 
Supply  Co.  for  the  ereotion  of  a  generating  station  at  St.  Albans, 
&o.,  the  raising  of  new  capital,  and  the  obtaining  of  electrio  current 
from  other  sources. 

Mr.  Tyldesley  Jones,  for  the  promoters,  urged  that  neither 
the  County  CjudcU  nor  the  electric  lighting  company  supplying  in 
London  had  any  Incus  standi. 

Mr.  FitzGerald  pointed  out  that  the  L.C.C.  would  be  the 
purchasing  authority  in  about  17  years'  time,  and  they  were  now 
considering  what  steps  should  be  taken  to  meet  the  position  when 
the  time  arrived.  It  was  true  that  the  North  Metropolitan  Power 
Co.  was  outside  the  county,  but  it  supplied  electricity  in  bulk  to 
Stoke  Newington. 

Mr.  Freeman,  K.C.,  on  behalf  of  the  electricity  undertakings 
within  the  county,  said  that  under  the  Bill  the  North  Metropolitan 
Co.  were  asking  for  powers  to  bs  allowed  to  obtain  additional 
electricity  from  the  Metropolitan  Railway  Co.  and  the  London  and 
North-Western  Railway  Co.  He  contended  that  it  was  not 
legitimate  for  the  company  to  obtain  power  in  this  way  to  sell 
to  the  public. 

The  grounds  on  which  the  Court  decided  that  the 
petitioners  should  be  allowed  to  appear  before  the  Select  Com- 
mittee were  that  the  measure  would  make  an  important  alteration 
in  the  existing  practice. 


Newcastle-on-Tyne  Corporation  Bill. 

©n  Friday,  June  19th,  Sir  John  Birran's  Select  Committee  of  the 
House  of  Commons  concluded  their  consideration  of  the  Bill  of  the 
Newcastle-on-Tyne  Corporation,  which  asks  for  powers  for  the 
construction  and  working  o*f  tramways  in  the  Urban  Districts  of 
Longbenton  and  Weetslade,  &c. 

Mr.  H.  Lloyd,  K.C.,  gave  details  as  to  the  tramway  undertaking 
of  the  Corporation,  and  said  that  fast  year  £18,000  was  con- 
tributed to  the  relief  of  the  rates.  The  proposals  in  the  Bill  were 
to  make  two  new  tramway  lines  to  the  north  from  the  city 
boundary.  One  would  run  through  the  Urban  District  of  Long 
benton  and  for  a  short  distance  in  the  West  Weetslade  Urban 
District.  The  second  tramway  would  join  with  the  first  one  and 
pass  to  the  east,  and  serve  the  populous  districts  of  Forest  Hall. 
Except  for  the  opposition  of  the  Killingworth  Eitate  Trustees,  the 
only  objection  came  from  the  North-Eastern  Railway  Co. 

A  great  deal  of  local  evidence  was  called  in  support  of  the 
proposals. 

Questioned  by  the  Chairman,  Mr.  E.  Hatton,  engineer  and 
manager  of  the  tramways,  said  the  Committee  had  considered  the 
question  of  a  'bas  servioe  instead  of  a  tramway  servioe  of  the 
proposed  routes,  but  they  felt  that  omnibuses  would  be  totally 
inadequate  to  deal  with  the  race  traffic. 
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Tho  Committoe  passed  the  preamble  of  the  Hill,  subject  to  the 
following  conditions  : — (1)  That  tho  promoter!  Hhould  insert  a 
clause  providing  that  tho  powers  to  coiiHtruct  tramway  No,  1 
beyond  Suiter's  Lane  Hhould  not  bo  exercised  until  Oroat  Lime 
Road  had  been  widened  ;  (L')  that  a  olauHo  should  be  In  lerted  OOD 
pelling  the  promoters  to  giye  (losforth  a  service  of  tsars  on  race 
days  between  oortain  points  of  not  loss  than  3J  minutes'  interval. 


Gor>i  BEY 


Third  Reading.— In  the  House  of  Commons  on  June  18th  the 
Stone  Gas  and  Eleotricity  Hill  was  read  a  third  time. 


LEGAL. 


Ilford  Gas  Co.,  v.  Ilford  Urban  District  Council. 

[Preferential  Rates  for  Electrical  Supply.] 

In  the  Chancery  Division  on  Friday,  June  10th,  Mr.  Justioe 
Sargant  had  before  him  a  motion  by  the  plaintiffs  in  the  action  of 
the  Attorney-General  at  the  relation  of  the  Ilford  Gas  Co.,  r.  the 
Ilford  Urban  District  Council  for  interim  relief  in  respect  of 
alleged  illegalities  in  the  supply  of  electricity  and  electric  fittings. 

Mr.  Mark  Romer,  K.C.,  who  with  Mr.  Tyldesley  Jones 
appeared  for  tho  plaintiffs,  said  that  the  case  was  a  similar  one  to 
that  recently  tried  by  his  Lordship  (Attorney-General  v.  Long 
Eaton  U.D.C.),  and  they  were  asking  for  an  injunction  to  restrain 
preferential  treatment  contrary  to  the  provisions  of  the  Act  of 
Parliament.  In  this  case  the  plaintiffs  were  also  asking  for  an 
inj  unction  to  restrain  the  defendants  from  eleotric  fitting  or  supply- 
ing electric  apparatus  ultra  vires.  Notice  of  motion  had  been 
served,  but  he  did  not  know  whether  the  defendants  were  ready  to 
go  on,  or  whether  they  desired  an  adjournment  to  answer  the 
plaintiffs'  evidence. 

Mb.  Martelli,  K.C.,  for  the  defendants,  said  they  had  not 
filed  any  evidence  yet,  and,  of  course,  they  wanted  time  for  that 
purpose  if  the  motion  was  to  be  proceeded  with.  He  thought, 
however,  it  would  be  quite  impossible  to  dispose  of  the  main  part 
of  the  action  on  interlocutory  motion,  although  his  Lordship  had 
recently  deoided  a  case  that  was  somewhat  similar. 

Mr.  Justice  Sargant  said  that  his  recolleotion  was  that  in  that 
case  he  threw  out  the  suggestion  that  there  might  have  been  much 
more  elaborate  evidence. 

Mr.  Martelli  said  the  plaintiffs  seemed  to  think  that  they 
had  an  a  fortiori  case,  but  he  thought  it  was  found  to  b8  anything 
but  that. 

Mr.  Romer  said  this  was  a  much  stronger  case  than  the 
previous  one,  as  the  defendants  in  this  case  were  differentiating 
solely  between  those  who  took  a  whole  eleotric  supply,  and  those 
who  did  not.    There  was  no  question  of  power  in  this  case. 

Mr.  Justice  Sargant  suggested  that  if  the  matter  Btood  over 
for  a  week,  the  parties  would  have  the  opportunity  of  considering 
the  evidence,  and  they  could  then  say  whether  it  should  be  tried  on 
motion  or  not. 

Mr.  Martelli  doubted  whether  the  defendants'  evidence  would 
be  ready  in  a  week. 

His  Lordship  thought  it  oould  not  be  a  matter  of  very  great 
urgency. 

Mr.  Romer  said  it  was,  for  in  addition  the  plaintiffs  were  seeking 
to  restrain  them  from  spending  the  ratepayers'  money. 

Mb.  Martelli  said  that  the  Council  were  quite  ready  to  give  an 
undertaking  not  to  spend  any  more  money  in  the  purchase  of 
fittings,  or  in  providing,  selling,  or  letting  out  on  hire  any  electrical 
apparatus,  and  not  to  enter  into  any  fresh  contracts  for  providing, 
selling,  or  letting  out  on  hire  any  electric  lamps  or  the  like.  The 
defendants,  however,  desired  to  go  on  with  the  contracts  that  they 
had  already  entered  into,  and  to  complete  them,  for  it  could  not 
ba  an  advantage  to  anyone,  even  to  the  ratepayers  paying  the 
money,  that  these  contracts  should  lapse. 

Mb.  Romeb  desired  to  know  exactly  what  the  defendants  were 
prepared  not  to  do. 

Mr.  Martelli  :  They  would  not  spend  any  further  money  in 
the  purchase  of  electric  lamps  or  electric  plant. 

Mr.  Romer  :  Over  next  Friday  week  ? 

Mr.  Martellt  suggested  that  the  undertaking  should  be  until 
the  trial  of  the  action. 

Mr.  Romer  desired,  however,  to  bring  on  the  motion,  and  said 
that  there  was  also  a  question  of  the  defendants'  right  to  have  a 
showroom  for  their  electrioal  applianoes. 

Mr.  Martelli  said  there  was  no  question  about  the  showroom 
whatever.  They  never  had  one,  and  did  not  intend  to.'  They 
were  authorised  by  the  Local  Government  Board  to  expend  money 
in  building  an  office,  and  in  that  office  they  were  putting  a  window 
for  displaying  the  fittings. 

Mr.  Romer  :  If  the  defendants  say  they  are  not  fitting  up  a 
showroom,  and  don't  intend  to  do  so,  that  is  enough  for  me. 

Mr.  Martelli  siid  that  it  was  obvious  that  the  question  could 
not  ba  determined  on  motion.  It  was  one  of  the  utmost  import- 
ance to  every  electric  lighting  authority  in  the  country. 

Mr.  Romeb  :  And  we  say  it  has  been  deoided. 

Mr.  Martelli  said  this  case  differed  from  the  previous  one,  and, 
moreover  that  case  was  likely  to  go  before  the  Court  of  Appeal. 

Mr.  Romer  said  if  the  matter  went  over  for  a  fortnight  they 
would  get  the  evidence  and  be  better  able  then  to  appreciate  the 
position. 

Mb.  Justice  Sargant  accordingly  directed  the  motion  to 
'stand  over  for  a  fortnight  on  the  undertaking  offered  by  the 
defendants. 


'I'm    omi,  whtob  »'n  «  iianN  for  tl  im  at 

Olaphftm,  and  whi<:h  wan  heard  a'id  lodgment  given  in  May,  by 
Mr.  Mnir  Mackenzie,  one  of  the  Official  i:  fereee  of  the  High 
('jurU,  was  mentioned  on  ■  QOeitlon  Ol 

Counsel  applied  bo  have  the  Befexee'i  lodgment  van.  i  to  far  a* 

tho  ordor  for  the  payment  of  OOlte  wai  concern"-  l. 

The  It i ; i  i.iti .r  What  DO  ineRi  has  a  litigant  to  auk  me  to  vary 
my  judgment. 

Chunskl  :  The  parties  have  agreed  an  there  seem*  to  have  been 
a  mistake. 

The  1  am  not  going  to  alter  my  decision  in  I 

ance  with  any  agreement  between  the  parties. 

Counsel  :  But  this  seems  to  have  been  an  error  on  the  part  of 
the  person  who  drow  up  the  judgment. 

The  Referee  :  I  drew  it  up  myself.  There  has  been  no  slip  or 
error  as  you  suggest,  and  if  you  think  there  has  been  an  error 
then  it  will  be  for  the  Divisional  Court  to  oorreet  it.  I  can  do 
nothing. 

Lindeck,  Caiin  h  Co.  v.  Dfbilif.r  Electrical  Syndicate,  Ltd. 

Before  the  Common  Serjeant  (Sir  F.  Bosanquet,  K.C.),  and  a 
jury,  plaintiffs,  stockbrokers  and  members  of  the  London  Stock 
Exchange,  sought  to  recover  a  sum  of  money  as  commission,  from 
the  Dubilier  Electrical  Syndioate,  Ltd.,  of  96,  L?adenhall  Street, 
E.C. 

Mr.  Morton  Smith  (instructed  by  Messrs.  Michael  Abrahams 
and  Co.)  appeared  for  the  plaintiffs,  while  the  defendants  were 
represented  by  Mr.  E.  G.  Palmer  (instructed  by  Messrs.  A.  Veasey 
and  Co.). 

On  behalf  of  the  plaintiffs,  it  was  stated  that  in  1912 'Mr. 
McLean,  the  promoter  of  the  defendant  syndioate,  approached 
Messrs.  Lindeck,  Cahn  &  Co.  He  asked  them  to  take  an  interest  in 
the  concern,  and  they  agreed  to  do  so,  and  became  shareholders. 
The  syndicate  was  formed  to  work  certain  patents  in  connection 
with  wireless  telegraphy.  In  the  early  part  of  last  year  the 
syndicate  required  further  financial  support,  and  again  approached 
the  plaintiffs.  The  latter  were  then  told  that  they  could  take  all 
instructions  from  McLean,  and  that  gentleman  was  held  out  as 
the  agent  of  the  syndicate.  The  plaintiffs  interested  themselves  on 
the  syndicate's  behalf,  and  finally  approached  the  General  Electric 
Co.,  Ltd.  Mr.  McLean  then  suggested  that  in  order  to  save  time 
he  should  negotiate  directly  with  the  General  Electric  Co.,  and  not 
through  the  plaintiffs.  That  was  assented  to,  and  the  negotiations 
were  carried  out  by  Mr.  McLean,  with  the  result  that  the  fieneral 
Eleotric  Co.,  Ltd.,  paid  £1,000  in  cash,  and  agreed  to  pay  a  further 
£1,500  for  a  licenoe  to  work  the  patents.  In  addition,  the 
syndicate  was  to  receive  a  royalty  on  all  apparatus  which  the 
General  Electric  Co.  made  under  the  patents.  The  plaintiffs  said 
that  the  sale  was  carried  through  in  consequence  of  their  intro- 
duction, and  claimed  to  be  entitled  to  commission  at  the  rate  of 
5  per  cent.  Originally  Mr.  McLean  was  joined  as  a  defendant  in 
the  action,  but  owing  to  his  absence  in  America  he  was  not  served, 
and  the  proceedings  against  him  were  abandoned.  On  behalf  of 
the  defendant  syndicate  it  was  stated  that  the  concern  was 
registered  in  April,  1912,  to  aoquire  the  British  and  Colonial  rights 
of  patents  in  connection  with  wireless  telegraphy.  Mr.  MacLean 
was  not  directly  associated  with  the  syndicate  in  any  way,  but 
was  a  shareholder  with  400  shares.  The  company  possessed  a 
capital  of  £10,000,  of  which  £2,000  was  subscribed  for  in  cash, 
while  shares  of  the  face  value  of  £4,900  were  issued  to  the  owner 
of  the  patents.  In  May,  1913,  it  was  proposed  to  form  a  mnch 
larger  company  to  work  the  patents,  but  the  matter  fell  through. 
It  was  denied  that  the  syndicate  gave  Mr.  McLean  instructions  to 
act  on  their  behalf.  That  gentleman,  however,  arranged  th6 
transaction  with  the  General  Electric  Co.,  and  as  remuneration  it 
was  agreed  that  he  should  receive  a  commission  of  40  per  cent,  on 
the  £1,000  which  the  syndicate  received.  Mr.  McLean  had  told 
the  syndicate  that  there  were  certain  expenses  he  had  incurred, 
and  that  he  would  also  have  to  make  a  payment  to  Messrs.  Lin- 
deck, Cahn  &  Co.  The  jury  returned  a  verdict  for  the  plaintiffs 
for  £80.  

Action  Against  Aberdeen  Corporation  Dismissed. 
The  First  Division  of  the  Court  of  Session  has  dismissed  an  action 
for  damages  against  Aberdeen  Corporation  raised  by  the  family  of 
a  carter  who  was  crushed  between  a  wagon  and  an  electric 
standard  on  the  pavement,  and  fatally  injured.  The  Lord 
President  held  that  it  was  out  of  the  question  to  suggest  that 
public  authorities  were  at  fault,  because  they  had  lamp-posts  or 
electric  standards  or  trees  placed  at  the  edge  of  the  pavement,  or 
on  the  footpath,  even  although  the  street  were  a  narrow  one. 
Lord  Skerrington  said  in  altering  the  position  of  the  standard  after 
the  accident,  the  Corporation  acted  quite  rightly,  but  he  could  not 
bring  himself  to  think  that  they  ought  to  have  anticipated  that 
an  accident  would  ocour  such  as  to  lead  to  the  death  of  this 
unfortunate  man. 


Publicity     Literature.— The    County   of    London 

Electric  Supply  Co.,  Ltd.,  of  Moorgate  Court,  has  issued  a 
little  publicity  leaflet  with  a  diagram  showing  the  gradual 
darkening  of  the  ceiling  from  April  (after  the  spring  cleaning) 
to  the  following  March,  in  the  case  of  a  house  that  ia  not  lighted 
eleotrically. 
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NEW    ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


Pipe-Yentilatcd  Motor. 

Fig.  1  shows  the  latest  type  of  50-n  h.p.  d.c.  440-volt  motor 
made  by  Messes.  McClure  i:  Whitfield,  of  Mersey  Dynamo 
Works,  Stockport,  for  driving  a  calender  in  a  finishing  works  ;  the 
motor  rnns normally  at  :i.50  k  p.m.,  and  up  to  600  R  p.m.  with  shunt 
regulation.  The  machine  is  totally  enclosed,  and  has  an  exhaust 
fan  embodied  in  its  design  ;  tho  inlet  is  connected  by  a  pipe  to  the 
outer  atmosphere,  and   foreign   matter,   which  is  liable  to   give 


Fi<;.  1. — Pipe-Ventilated  Motor. 


trouble  with  pipe- ventilated  motors,  is  excluded  by  a  system  of 
packings  devised  by  the  makers,  which  prevents  its  entry  through 
small  crevices.  Although  the  motor  is  totally  enclosed,  the 
temperature  rise  is  similar  to  that  of  the  open  type.  The  makers 
have  installed  a  number  of  these  machines  in  places  where  dust  and 
dirt  are  prevalent. 

"  Lamlok  "  Shade  Carrier  and  Lamp  Lock. 

The  accompanying  illustrations  show  the  ingenious  device  by 
which  Me.  C.  H.  Jeffcoat,  of  148,  Addison  Gardens,  London,  W., 
accomplishes  two  purposes — locking  the  lamp  in  position,  and 
facilitating  the  attachment  and  removal  of  the  shade,  no  matter 
how  narrow  the  latter  may  be — with  one  small  fitting,  the  ring 
marked  A.    This  is  placed  on  the  cap  of  the  lamp,  and  the  shade 


The  particles  of  ore  in  being  cirried  along  by  the  take-off  belt 
have  first  one  end  attracted  by  one  magnet  and  then  the  other 
attracted  by  the  adjoining  pole-piece,  because  of  the  changing 
polarity.  This  turn-over  process  oontinually  mixes  up  the  ore  and 
allows  the  gangue  to  drop  out.  The  concentrated  ore  drops  off  the 
take-off  belt  in  the  concentrates  hopper  after  passing  the  last 
magnet.  The  bulk  of  material  delivered  from  this  hopper  to  the 
rolls  and  final  treating  machine  is  thus   reduced,  without  in  any 
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Fig.  ."..—Diagram  Illustrating  the  Magnetic  Separation 
of  Iron  Ore  from  Gangue. 


way  sacrificing  the  iron  content.  Direct  current  at  125  volts  is 
used  in  the  magnets.  From  3  amperes  to  7  amperes  is  required  in 
the  belt  machines,. depending  on  the  size  of  the  ore  handled.  The 
degree  of  refioement  obtained  depend}  partly  on  the  attractive  force 
of  the  magnets,  the  air-gap  and  the  bait  speed. — Electrical    World. 

B.T.H.  "Calorlte"  Electric  Stove. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby,  are  intro- 
ducing a  new  stove  under  the  above  title,  for  boiling  water  and . 
stewing,  frying  and  steaming  ;  it  is  made  of  materials  not  easily 
injured  by  heat,  moisture  or  grease,  and  is  of  simple  and  substantial 
construction,  with  few  component  parts.  The  heating  surface  is 
an  annealed  casting  with  a  machined  face  6J  in.  square,  and  is 
clamped  to  a  frame  provided  with  legs,  which  have  porcelain  feet, 
to  prevent  the  transmission  of  heat  to  any  article  on  which 
the  stove  is  placed.  The  heating  element  is  of  "  Calorite  "  metal, 
which  has  a  very  high  melting  point — about  2,800°  F.     Worn-out 
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Figs.  2-4.— Lamlok  Shade  CAbrier  and  Lamp  L 


Fig.  g.— B.T.H.  "Calorite"  Stove. 


parts  are  easily  replaced.  The  terminals  are  provided  with  a 
sheath,  which  protects  the  user  from  contact  with  live  parts,  and 
the  flexible  from  damage  in  the  event  of  liquid  boiling  over.  The 
stove  takes  1,000  watts,  and  will  boil  a  pint  of  cold  water  in  eight 
minutes,  starting  with  the  stove  cold  ;  once  it  is  hot,  it  will  boil 
a  pint  in  five  minutes.  Ordinary  cooking  utensils  are  used, 
preferably,  of  course,  with  flat  bottoms. 

The  Bex  Lock  Nut. 

Another  new  patent  lock  nut  has  been  brought  to  our  notice, 
this  time  by  the  Rex.  Lock  Nut  Co.,  of  Winchester  House, 
Victoria  Square,  Birmingham.  Judging  by  a  sample  bolt  and  nut 
before  us,  the  nut  is  both  novel  and  effective.  It  depends  for  its 
action  upon  a  pawl  actuated  by  a  spring  ;  the  pawl  is  pivoted  in  a 
slot,  and  has  a  sharp-cornered  heel,  which  engages  with  the 
summits  of  the  threads  and  exerts  a  grip  which  is  the  more 
tenacious  in  proportion  as  the  effort  to  unscrew  the  nut  is  greater. 
The  application  of  a  spanner  to  the  nnt  from  any  direction  to 
unscrew   the  latter,  however,   automatically  releases  the  lock  by 


on  top  of  the  ring,  as  shown  in  one  of  the  figures  ;  the  lamp  cap  is 
then  inserted  into  the  holder,  and  the  ordinary  shade  ring,  which 
is  usually  inside  the  shade,  is  in  this  case  screwed  dawn  on  the  top 
of  the  shade.  The  bayonet  joint  is  thus  locked.  There  is  nothing 
to  get  out  of  order,  and  the  cost  of  the  device  is  trifling  ;  it  is  easy 
to  remove  the  shade  for  cleaning,  and  the  carrier  can  be  used  with 
any  type  of  lamp. 

Magnetic  Separation  of  Iron  Ore  from  Gangue. 

An  interesting  modification  of  the  usual  method  of  separating 
magnetic  iron  ore  from  gangue  is  employed  at  Messrs.  Withkkjif.k, 
SiiK.r.MAN  &  Co.'s  mines,  Mineville,  N.Y.,  where  it  is  applied  to 
0  2r)  in.  lumps  or  finer  ones.  The  belt  feeding  thecrudeore  is  placed 
with  respect  to  the  take-off  belt  as  shown  in  the  diagram,  fig.  6. 
A  series  of  electromagnets  is  suspended  above  the  lower  span  of  the 
take-off  belt,  and  the  coils  are  connected  so  that  adjacent  magnets 
are  of  opposite  polarity.  As  the  crude  ore  on  the  feed  belt  passe? 
under  the  first  magnet  the  magnetic  ore  is  attracted  to  the  take-off 
belt  while  the  gangue  drops  off  into  the  tailings  hopper, 


Fm;.  7.— Section  of  Rex  Look  Nut,  jammed. 
Fig.  8.— Section  of  Lock  Nut,  Lock   released  by  Spanner, 


holding  the  pawl  clear  of  the  threads.  The  nut  can  be  screwed  on 
with  the  fingers,  but  cannot  easily  be  removed  without  a  spanner, 
and  certainly  cannot  be  jarred  off  by  any  vibration.  The  accom- 
panying  sectional   illustration,   fig.    7,   shows    the   pawl    in    the 
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gripping  position.  The  nut  obviously  cannot  be  accidentally  pot 
on  tho  wrong  way  up.  Pl(f,  8  shows  how  tho  spanner  ftltMBI  the 
look.  It  would  scorn  that  tho  nlot  would  wcnl.cn  the  nut  ,  a 
teBt  by  Prof.  8.  M.  Dixon,  of  Birmingham  University,  on  a  ">. 
bolt  and  nut  Hhowod  that  the  bolt  waH  tho  weaker  of  the  two, 
and  other  texts  which  he  made  bore  out  the  makers'  claim  that 
the  nut  could  not  be  shaken  oil'  the  bolt. 


BUSINESS   NOTES. 


The  Panama  Canal  and  South  American  Trade. — 

We  print  the  following:  interesting  editorial  comments  from  the 
paces  of  our  Amerioan  contemporary  the  Tndia-Rubber  World, 
That  journal  has  naturally,  because  of  the  particular  material  and 
commodity  in  which  it  specialises,  made  a  very  close  study  of  the 
South  American  Continent  for  many  years,  and  its  Editor  has,  we 
balieve,  made  a  number  of  tours  for  that  purpose.  The  opinions 
expressed  can,  therefore,  safely  be  regarded  as  those  of  an  American 
expert  authority  on  the  effect  of  the  Panama  Canal  upon  the 
international  trade  position  : — 

"  Muoh  has  been  said  about  the  vast  new  market  for  Amerioan 
Broods  which  will  be  opened  up  on  the  completion  of  the  Panama 
Canal,  and  the  manufacturers  of  the  United  States  have  been 
entreated  to  make  ample  preparations  to  occupy  this  market  before 
it  has  been  preempted  by  our  active  rivals  across  the  water.  This 
is  good  advice,  and  American  goods  ought  certainly  to  be  much 
more  largely  in  evidence  on  the  West  Coast  of  South  America  than 
they  ever  have  been  along  its  Atlantic  side. 

"  On  the  surface,  at  least,  it  looks  as  if  this  new  market  were 
most  promising.  Here  is  a  vast  stretch  of  territory  extending 
from  the  Pacific  to  the  Andes,  and  over  the  Andes,  and  reaching 
from  the  Isthmus  of  Panama  to  the  Strait  of  Magellan — a  distance 
of  almost  6,000  miles — and  occupied  by  about  15,000,000  people, 
who  hitherto  have  been  so  remote  as  to  be  of  comparatively  little 
interest  to  us,  but  who  now,  in  the  matter  of  trade,  are  to  be 
brought  almost  to  our  doors.  This  would  certainly  seem  like  a 
great  opportunity  for  extending  our  commerce. 

"  But  here  is  an  instance  where  enthusiasm  should  be  tempered 
with  discretion,  for  these  15,000,000  people  are  not  altogether  like 
an  equal  number  of  our  own  countrymen.  In  fact,  the  situation  is 
far  otherwise.  To  go  a  little  into  detail,  there  is  Colombia  with 
5,000,000  inhabitants,  only  300,000  of  whom  are  white,  the  rest 
being  of  mixed  breeds  or  Indians  and  negroes  ;  and  Ecuador,  with 
1,500,000  people,  only  150,000  of  them  being  white  and  1,000,000  of 
them  being  Indians  ;  and  so  on  down  the  coast.  Of  the  15,000,000 
the  Caucasian  element  represents  about  one-eighth.  The  mestizos, 
or  mixed  race,  constitute  a  little  less  than  one-half,  while  the  rest 
of  this  aggregation — or  nearly  one-half — is  composed  of  negroes  and 
Indians.  Obviously,  this  is  quite  a  different  market  from  any 
that  the  American  manufacturer  is  familiar  with.  Its  ability  to 
absorb  manufactured  goods  in  great  variety  and  in  large  quantities 
has  yet  to  be  proved. 

"The  opening  of  the  Canal  will  undoubtedly  substantially 
increase  the  prosperity  and  the  buying  power  of  our  neighbours 
along  the  West  Coast  of  South  America,  and  these  communities. 
will  begin  to  develop  as  never  before,  but  in  view  of  the  ethno- 
logical character  of  a  vast  majority  of  these  people,  this  develop- 
ment is  not  likely  to  be  phenomenally  rapid.  It  seems  quite  safe 
to  predicate,  therefore,  that  while  the  Panama  Canal  will  assuredly 
open  up  a  new  and  ever-expanding  market  for  American  goods,  it 
is  a  market  that  must  be  investigated  with  care  and  entered  with 
considerable  circumspection." 

Railway  Station  Lighting. — Messrs.  Siemens  Bros. 

Dynamo  Works,  Ltd.,  of  Dalston,  have  sent  us  two  illustrations — 
one  of  the  exterior,  and  another  of  certain  platforms,  of  a  well- 
known  London  terminus  where  Wotan  half-watt  lamps  have  been 
applied  for  lighting.  The  photographs  were  taken  about  midnight. 
The  photograph  of  the  platform  illumination  shows  in  skeleton, 
two  trains  which  drew  up  to  the  platform  and  out  again  during 
the  time  necessary  for  the  exposure  of  the  plate,  while  the  head- 
lights of  passing  vehicles  are  discernable  on  the  other.  The 
lighting  effect  is  thoroughly  efficient.  In  these  installations  Wotan 
half- watt  lamps  of  1,000  C.P.,  running  two  in  series  on  a  200-volt 
circuit,  are  being  used  to  replace  a  portion  of  the  arc  lighting.  The 
existing  arc  lamp  fittings  have  been  converted  for  use  with  half- 
watt  lamps  in  order  to  keep  a  uniformity  of  fitting,  and  it  is  quite 
probable  that  further  circuits  will  be  re-arranged  in  a  similar 
manner  in  the  near  future. 

Bankruptcy  Proceedings. — Percy   Eaphael,  lately 

carrying  on  business  as  a  fur  and  skin  merchant  at  2,  Edmund 
Place,  Aldersgate  Street,  E.C.,  under  the  style  of  P.  Raphael  &  Co. 
A  sequel  to  the  Grindell-Matthews  Wireless  Telephone  under- 
taking, was  to  be  found  at  the  London  Bankruptcy  Court  in  this 
public  examination.  The  debtor  attended  last  week  before  Mr. 
Registrar  Brougham  upon  accounts  showing  liabilities  £7,523  and 
assets  nil.  He  stated  that  for  some  years  he  had  carried  on  busi- 
ness with  success,  but  in  1910  the  slump  in  "  raw  fur  "  set  in,  and 
the  following  was  a  most  disastrous  year  in  the  fur  trade  ;  he 
made  some  heavy  bad  debts,  and  in  January,  1912,  he  arranged  to 
pay  a  composition  of  6a.  in  the  £  on  liabilities  amounting  to 
£10,000.  He  paid  5s.,  but  was  unable  to  provide  the  remaining 
instalment,  and    £6,506  of   his  present  liability   represented   the 


balance  of  16b  in  the  £  duo  to  the  trade  creditor*.  In  October, 
1912,  witness  made  the  acquaintance  of  Mr.  f.rin'lell  Matthewa, 
who  was  tho  holder  of  a  very  clever  invention  for  wirelee*  tele- 
phony, ami  had  formed  u  syndicate  to  •  Work* 
were  erected  at  I.-jtchworth  and  N OTthunptOB,  and  negotiation* 
were  entered  upon  for  the  flotation  of  a  I  with  a 
nominal  capital  of  *  ■  I  re  made  for 
tho  necessary  capita!  r  written,  and  witnena  a  minted  in 
the  promotion  l>y  providing  In  all  abonl  &  I  BOO.  A  cross-channel 
demonstration  was  to  be  given,  but  the  I'ostu.  J  refuned 
his  sanction  thereto,  with  the  result  that  the  undcrwrit' ■ 
drew,  and  the  debenture-holders  took  posnession  of  the  patent*  ; 
the  syndicate  went  into  liquidation,  and  witness  lost  all  hist  invent- 
ment.    The  examination  was  concluded. 

T.  Callkndkk  (Shamrock  Cycle  Co.),  electrical  engineer,  Nott- 
ingham.— A  second  and  final  dividend  of  9d.  in  the  £  is  payable  on 
June29tb,  at  the  Official  Receiver's  offices,  4.  Castle  Place,  Park 
Street,  Nottingham. 

An  Ediswan  Showroom.— The  illustration,  of  which  we 

give  a  reproduction,  represents  the  interior  of  the  BdISOI  k  Swan 
Co  's  new1  West-End  showroom,  at  71,  Victoria  Street,  West- 
minster, S.W.  The  decorative  colour  scheme  is,  of  course,  not 
apparent,  but  the  volume  and  display  of  the  showroom  is  easily 
discernable.  The  range  of  fancy  fittings,  from  small'wall  brackete 
toithetmore  expensive  ceiling  fittings,  makes  a  very. varied 2 and 


Edison  &  Swan  Co.'s  New  West-End  Showroom. 

pleasing  show.  Cooking  apparatus,  ranging  from  shaving-water 
heaters  to  electric  cooking  ovens,  Ediswan  fans  and  radiators, 
Royal  Ediswan  drawn-wire  and  carbon  lamps,  Ediswan  accessories, 
and  ironclad  switchgear  are  included.  The  trade  are  invited  to 
take  their  clients  to  Victoria  Street  to  make  their  selections  of 
either  fancy  fittings  or  cooking  appliances. 

South  Africa. — The  South  African  Customs  authorities 
have  recently  given  a  decision  to  the  effect  that  "  electric  batteries 
— refills  for  hand  torches  or  pocket  lamps,"  when  imported 
separately,  are  to  be  classified  under  No.  98a  of  the  Tariff,  the  duty 
being  3  per  cent,  on  foreign  manufactures,  British  goods  being 
admitted  free  of  duty.  When  the  refills  are  imported  as  parts  of 
torches  and  pocket  lamps,  they  are  to  be  classified  under  No.  175  of 
the  Tariff,  the  duty  under  which  is  15  per  cent,  ad  valorem  in  the 
case  of  foreign,  and  12  per  cent,  on  British  goods. 

Bastian  Meters. — In  view  of  the  increasing  adoption  of 
the  electric  light  in  small  houses,  and  the  disproportionate  cost  of 
the  service  and  meter  in  such  cases,  the  announcement  of  a 
reduction  of  the  price  of  the  Bastian  meter  to  a  very  low  figure 
will  be  welcomed  by  supply  authorities.  The  electrolytic  meter 
has  the  great  advantage  that  it  records  the  whole  of  the  electricity 
consumed  even  by  a  single  lamp  of  the  smallest  size— or  by  a  leak 
on  the  circuit  ! — a  very  important  consideration  when  10- watt 
lamps  are  employed.  There  is  also  nothing  in  the  meter  that  wears 
out  or  requires  periodical  adjustment,  and  the  meter,  as  a  rule, 
needs  resetting  only  about  once  a  year.  For  small  consumers  on 
D.C.  circuits  it  possesses  distinct  advantages. 

Liquidations.— Consolidated  Diesel  Engine  Manu- 
facturers, Ltd. — A  petition  for  the  compulsory  winding  up  has 
been  presented  by  Mr.  W.  Lawrence  the  younger  (W.  Lawrence 
and  Son),  building  contractor,  of  21,  Finsbury  Circus,  E.C.,  creditor, 
and  will  be  heard  on  June  30th. 

Wakelin  Bros.,  Ltd.,  9,  Tottenham  Street,  W.C.  Trustee  (Mr. 
W.  A.  Henderson,  3,  Fenchuroh  Street,  E.C.)  released  May  22nd. 

The  Street  Lighting  Co.,  Ltd. — Particulars  of  claims  must 
be  sent  by  July  10th  to  the  liquidator,  Mr.  W.  Blease,  8,  Fenwlok 
Street.  Liverpool. 

For  Sale. — Devonport  Borough  Electricity  Department 
has  for  disposal  a  150-KW.  d.c.  generating  set.  -460-585  volts. 
Particulars  are  given  in  our  advertisement  pages  to-day. 
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Henley's  at  Windsor. — A  large  number  of  the  mem- 
bers of  Messrs.  W.  T.  Henley's  head  office  staff  had  a  most  enjoy- 
able trip  up  the  River  on  Saturday  last.  The  programme  allowed 
a  two  hours' stay  at  Windsor,  where  luncheon  was  partaken  of; 
the  party  then  returned  to  Hampton  Court,  stopping  at  Staines 
for  tea  on  the  lawn  of  the  Bridge  House  Hotel. 

Trade  Announcements. — Messks.  Kkuj'ka  &  Jacoby, 

Ltd.,  are  removing  to  39,  Victoria  Street,  Westminster,  S.W.,  where 
they  have  more  commodious  offices  and  stores.  All  communi- 
cations should  be  addressed  there  in  future.  Telephone  Nos. 
Victoria  6614  and  6645. 

Messrs.  Millau  k  Stewart  have  opened  new  premises  at 
12.  George  Street,  Edinburgh,  where  five  floors  have  been  fitted  up 
as  showrooms  for  all  kinds  of  electrical  manufactures.  An  auto- 
matic push-button  electric  lift  gives  access  to  all  floors.  There  is  a 
trade  entrance  at  82,  Rose  Street  (North  Lane),  where  stores  for 
accessories,  lamps,  cables,  &c,  are  situated. 

Ma.  J.  D.  Lindsay,  for  nearly  six  years  manager  of  Messrs. 
(rorapton  &  Co.'s  Newcastle  office,  has  recently  started  business  on 
his  own  account  at  90.  Pilgrim  Street,  Newcastle-on-Tyne,  as  agent 
for  Messrs.  Bruce  Peebles  k  Co.,  Ltd  ,  Messrs  James  Howden  and 
Co.,  L'd.,  and  Mr.  George  Ellison,  of  Birmingham.  Mr.  Lindsay 
only  deals  with  land  installations  for  Messrs.  James  Howden  &  Co., 
their  forced-draught  business  being  controlled  as  heretofore. 

Water-Softening  by  "  Permutit.'* — A  party  of  water 

engineers  visited  the  Hooton  Waterworks,  on  June  13th,  to  inspect 
the  ''Permutit"  water-softening  plant  which  the  West  Cheshire 
Water  Co.  has  been  the  first  water  authority  in  the  United 
Kingdom  to  install  for  the  purpose  of  purifying  water  for  public 
supply.  The  water  treated  ib  obtained  from  boreholes  about 800ft. 
deep,  and  has  an  initial  hardness  of  about  19°  Clarke.  The  company 
is  bound  by  Act  of  Parliament  to  supply  water  of  10°  of  hardness, 
and  after  the  investigation  of  various  systems  of  water-softening, 
it  was  resolved  to  install  the  "Permutit"  system,  which  is  largely 
used  in  Germany  for  the  same  purpose.  The  process,  which  we 
have  previously  described,  is  based  on  an  exchange  of  the  calcium 
and  magnesium  salts  from  the  hardness  of  the  water  for  the 
sodium,  which  is  the  replaceable  base  in  the  "Permutit."  The 
"  Permutit,"  which  is  insoluble  in  water  and  undergoes  no  visible 
change,  is  capable  of  being  revivified  over  and  over  again  by  the 
simple  application  of  a  solution  of  common  salt,  which  expels  the 
lime  and  magnes:a  from  combination,  and  reinstates  the  sodium. 
The  capacity  of  the  softening  plant  at  Hooton  is  1,000,000  gallons 
daily.  The  water  is  softened  to  zero,  and  is  mixed  with  an  equal 
quantity  of  hard  water  at  19°,  the  resultant  2.000,000  gallons 
being  sent  to  the  minis  with  a  hardness  of  9i°.  The  plant  is 
looked  after  by  two  men. 

Boak  Notices. — Journal  of  the  Institution  of  Mechanical 
Engineers.  No.  1,  Jun<\  Kill.  London:  The  Institution. — The 
Journal  is  a  new  publication,  supplementary  to  the  Proceedings, 
and  is  intended  to  bring  members  resident  in  the  country  or  abroad 
into  closer  touch  with  the  current  work  of  the  Institution  ;  it  will 
be  published  once  a  month  during  the  session.  After  this  year  it 
will  replace  the  Proceedings,  Following  the  American  practice, 
it  is  divided  into  two  parts,  with  independent  pagination  ;  the 
first  part  deals  with  general  information,  and  inoludes  a  precis  of 
the  next  paper  to  be  read,  which  will  enable  a  reader  to  judge 
whether  the  paper  deals  with  matter  in  which  he  is  especially 
interested,  in  which  case  he  can  obtain  a  copy  of  it  in  advance. 
The  contents  of  Part  I  being  of  ephemeral  interest,  it  is  not  intended 
to  be  permanently  retained,  and  is,  therefore,  printed  on  thin 
paper.  Part  I E  is  the  permanent  record  of  the  Proceedings ;  at 
present  it  is  printed  on  thin  paper,  but  next  year  it  will  supersede 
the  ordinary  Proceeding*  and  will  be  printed  on  the  same  class  of 
paper  as  is  now  used  for  the  latter.  It  is  hoped  that  it  will  be 
possible  to  place  in  the  hands  of  every  member  a  complete  copy  of 
each  pape"r,  with  a  report  of  the  discussion,  within  three  weeks  of 
the  date  of  reading.  It  is  proposed  also  to  make  arrangements 
for  reading  the  papers  simultaneously  at  various  local  centres. 

The  present  issue  gives  particulars  of  the  Summer  Meeting 
to  be  held  in  Paris  and  Northern  France,  beginning  on  Monday, 
July  Cth. 

Oloter'i  Almanac. — We  have  just  received  Meesre.  W.  T. 
Glover  &  Co.'s  Almanac  for  1914-15— the  thirteenth  issue  of  this 
unique  compendium  of  instructive  and  amusing  items.  The 
present  ist-ue  is  arranged  with  a  view  to  driving  home  the  idea 
suggested  in  one  sheet  by  following  it  up  and  enlarging  upon  it 
in  subsequent  sheets  ;  but  this  is  not  carried  to  the  point  where  it 
becomes  wearisome,  and  the  comic  sketches  which  are  interspersed 
enliven  the  reading,  so  that,  having  begun  to  turn  over  the  pages, 
one  finds  it  difficult  to  stop.  But  an  old  friend  can  be  welcomed 
with  few  words,  and  we  need  not  emphasise  the  merits  of  this 
clever  production,  which  seems  to  have  become  a  permanent 
institution. 

"Proceedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXIII,  No.  6.  June.  New  York  :  The  Institute.  Price  $1. 
ouch  der  Elektxizitat  und  des  Magnetiamus."  By  Prof. 
Dr.  L.  Graetz.     Leipzig  :  J.  A.  Barth.     Price  M.  5.40. 

"  Mehrfach-Telegraphen."  By  A.  Kratz.  Brunswick  :  Vieweg 
und  Sohn.     Price  M.  10. 

"Electrical  Engineering."  (A  First  Year  Course.)  By  Frank 
Shaw.     London  :  George  Koutledge  &  Sons,  Ltd.    Price  2s.  net. 

"Questions  and  Answers  about  Electrical  Apparatus."  By 
J.  W.  Craig  and  W.  P.  Woodward.  London  :  S.  Rentell  k  Co., 
L»d.    Price  6s.  6d. 

"  Cours  d'ElectriciU:  Theorique."  By  J.  B.  Pomey  and  L. 
Lecournu.     Vol.1.     Paris:  Gauthier-Villara  et  Cie.     Price  13  fr. 


Catalogues  and  Lists.— Messrs.  J.  H.  Holmes  &  Co., 

Newcastle-on-Tyne. — Pamphlet  No.  344  contains  a  description, 
with  illustrations,  of  the  firm's  u.T.  ironclad  switchgear  for  mining 
and  sub- station  work,  with  prices,  weights  and  dimensions,  and 
oode-words. 

Messrs.  Krupka  &  Jacobv,  Ltd.,  39,  Victoria  Street,  West- 
minster, S.W. — Illustrated  price  list  of  electrical  conduits  and 
fittings. 

The  Sun  Electrical  Co.,  Ltd.,  118  and  120,  Charing  Cross 
Road,  London,  W.C. — Pamphlet  No.  259  gives  particulars  and 
revised  prices  of  Rawlplugs  for  electric  installation  work. 

Messrs.  Edison  Accumulators,  Ltd.,  2  and  3,  Duke  Street, 
London,  S.W. — Twenty-page  catalogue  of  electric  pleasure  cars 
manufactured  by  Arrol-Johnston,  Ltd.,  and  fitted  with  Edison 
accumulators.  Descriptive  matter  appears  relating  to  the  chassis 
design,  the  Elison  battery,  and  the  Sangamo  meter. 

THB  Carron  Co.,  Carron. — A  hanging  coloured  showcard  adver- 
tising the  Carron  electric  cooking  range  in  a  very  attractive 
setting,  the  object  being  to  introduce  such  apparatus  into  shooting 
lodges,  &% 

Mb.  Edward  White,  Redditch.— 8-page  illustrated  pamphlet 
showing  polishing  and  scouring  machines  for  small  metal  goods 
and  steel  toy  trades. 

Messrs.  Balcke  &  Co.,  Ltd.,  Broadway  Court,  Broadway, 
London,  S.W. — List  No.  314  gives  an  illustrated  description  of  the 
Balcke-Harle  exhaust  steam  accumulator,  which  they  are  just 
introducing  on  the  English  market. 

Alloemeine  Elektkicitats  Gesellschaft. — Price  lists  of 
"Nitra"  lamps,  from  200  to  3,000  C.P.,  reflectors,  &c  .  and  low- 
voltage  Nitra  lamp3  for  50  to  200  C  p  ,  14  to  25  volts,  to  be  used 
with  transformers.  Leaf!  ;ts  relating  to  motor-driven  pumps, 
blowers,  machine-tools  and  rolling-mill  auxiliaries. 

Messrs.  R.  W.  Haylock  &  Son,  63,  Qaeen  Victoria  Street, 
London,  EC. —  Illustrated  leaflet  showing  the  "Hotpoint"  El 
Boilo  electric  immersion  heater,  and  various  electric  heating  and 
cooking  apparatus. 

The  Electrical  Co.,  Ltd.,  Charing  Cross  Road,  London,  W.C. 
— The  E  C.  Journal  for  June  contains,  in  addition  to  the  usual 
features,  illustrated  articles  on  the  A.E  G.  turbine  factory,  electric 
incubators  and  rearers  for  chickens,  aod  the  manufacture  of  rubber- 
insulated  wires. 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London,  E  C. — The  Mazda  House  News  for  May-June  con- 
tains photographic  reproductions  of  a  number  of  views  showing 
the  Mazda  lighting  of  a  large  London  factory  ;  other  subjects  dealt 
with  are  :  Shop  window  lighting  ;  hospital  lighting  ;  the  lighting 
of  a  squash  racket  court. 

The  British  Aluminium  Co.,  Ltd.,  109,  Queen  Victoria 
Street,  London,  B.C. — A  most  attractively-produced  pamphlet  of 
32  pages  dealing  with  aluminium  insulated  caDles.  In  the  intro- 
ductory pages  the  main  objections  that  are  raised  against  the 
adoption  of  aluminium  insulated  cables  are  discussed,  such  as — 
doubtful  economy,  difficulty  of  working  and  jointing,  and  low 
sorap  value.  The  rating  of  cables  is  then  fully  considered,  com- 
parative cable  ratings  being  shown  by  a  number  of  curves.  Low- 
tension  cables  (vulcanised  bitumen  and  paper-lead  cables,  and  vul- 
canised india-rubbar  cables),  also  high-tension  cables  and  jointing 
of  cables  are  all  discussed  and  illustrated. 

Messrs.  Pass  <fc  Seymour,  Inc.,  Solvay,  N.Y. — Catalogue  Xo. 
22,  of  80  pa»es,  gives  illustrations,  descriptions  and  prices  of  a 
variety  of  electric  wiring  devices,  including  lamp  sockets  and 
switches,  the  "Shurlock"  socket,  wall  receptacles,  porcelain 
sockets,  &c. 

The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd., 
Ponder's  E ad.— 32-page  catalogue  of  Ediswan  bells  for  various 
classes  of  service,  including  fire,  engine-house  and  mining  type 
belle,  indicators,  batteries,  pushe3,  burglar  alarms  and  accessories. 

Messrs.  Atkinson  Bros.,  Aire  Place,  Kirkstall  Road,  Leeds. — 
Several  illustrated  circulars  giving  particulars  and  prices  of 
electric  drills,  small  motors,  ball-bearing  electric  fans,  box-blade 
fans,  to. 

The  Thermal  Syndicate,  Ltd.,  Wallsend-on-Tyne. — Forty- 
four-page  illustrated  and  descriptive  publication  dealing  with  their 
pure  fused  silica  ware,  manufactured  by  patent  process,  for  use  in 
chemical  and  other  industries. 

Messrs.  J.  J.  Eastick  &  Sons,  Oldhill  Street  Mews,  Clapton 
Common,  N.E.— Illustrated  list  describing  and  pricing  their 
Chromolyte  electric  hand  lamps,  and  electrolyte  for  same. 

The  British  Prometheus  Co.,  Ltd.,  Salop  Street  Works, 
Highgate,  Birmingham. — Leaflet  No.  156  contains  illustrations  of 
a  variety  of  designs  of  electric  kettles,  and  tabulates  prices  and 
code-words  for  same. 

The  Synchkonome  Co.,  Ltd.,  32,  Clerkenwell  Road,  London, 
EC. — Pamphlet  describing  the  "Horophone"  for  receiving  wire- 
less messages,  especially  time  signals.  Particulars  are  also  given 
corrected  to  the  current  month  regarding  the  wireless  signals 
dispatched  from  the  Eiffel  Tower  and  Norddeich,  together  with 
notes  regarding  aerials,  weather  reports,  &0, 

Meters  Approved. — The  Board  of  Trade  has  approved 
of  the  following  meters: — 

Siemens-Schuckert  unit  meter  type  W  3,  deposited  by  Siemens 
Bros.  Dynamo  Works,  Ltd.,  April,  19i3. 

D  c.  watt-hour  meter  type  L  Ra,  deposited  by  the  Electrical  Co., 
Ltd.,  meter  department,  May.  1914. 

Tne    Tirelli     Cable     Works.  —  The     Southampton 

Pictorial  contains  some  pictures  of  the  Western  Shore, 
Southampton,  in  1774,  and  at  the  present  time.  The  second 
illustration  shows  the  Pirelli  new  works,  which  are  rapidly  nearing 
completion. 
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The  Salvation    Army   Congress   Hall. — To  aooom- 

modnto  tho  (rrcat  Salvation  Army  Congress  which  haH  just  been 
held  in  London,  a  temporary  hall  wan  erected  on  the  vacant  land 
at  the  junction  of  Kingsway  with  the  Strand,  and  waH  eqaipped 
with  an  electric  lighting  installation  by  Messrs.  Francis  Polden 
and  Co.,  who  decided  to  use  half-watt  O^ram  lamps.  Two  distinct 
services  were  led  into  the  building  through  distribution  boards  in 
the  entrance  hall,  where  all  control  was  effeotcd,  and  alternate 
lamps  throughout  were  on  the  same  service,  so  that  the  chance  of 
the  building  being  put  into  darkness  by  failure  of  the  supply  was 
extremely  remote.  All  the  wiring  above  20  ft.  from  the  ground 
was  carried  on  porcelain  insulators  well  away  from  any  woodwork 
and  the  walls.  The  interior  lighting  was  effected  by  means  of  21 
60-volt,  300- watt  "  Half- Watt"  Osram  lamps,  giving  approximately 
600  c.P.  each,  enclosed  in  G.E.C.  polished  brass  special  "  Half- 
Watt  "  fittings,  with  "Superlux"  bowls  and  reflectors,  and  for  the 
outside  lighting  on  the  Strand  front  two  100-volt,  ROO-watt  half- 
watt  Osram  lamps  of  approximately  1,000  c.P.  each  were  enolosed 
in  lanterns  with  "Superlux"  globes.  The  General  Electric  Co., 
Ltd.,  supplied  the  Ojram  lamps  and  the  fittings. 

The    Electrical    Industry    in    Wolverhampton. — 

In  the  annual  report  of  the  Wolverhampton  Chamber  of  Com- 
merce, just  isBued,  it  is  stated: — "The  volume  of  work  in  this 
industry  has  been  well  maintained  during  the  past  12  months. 
The  use  of  electricity  for  power  applications,  wireless  telegraphy, 
chemical  processes,  lighting,  heating,  cooking,  and  a  great  variety 
of  other  purpose?,  continues  to  expand.  Competition  for  business 
is  not  so  reckless  as  it  was  in  former  years,  and  the  industry  is 
therefore  more  stable  and  settled.  The  local  factories  have  been 
well  supplied  with  orders,  and  have  good  bookings  ahead.  Some 
of  them  have  found  it  necessary  to  increase  their  buildings  and 
plant  to  cope  with  the  demand  made  upon  them." 


LIGHTING  and  POWER  NOTES. 


Aberdeen, — Public  Lighting. — Schemes  for  improving 

the  lighting  of  Rosemount  are  before  the  T.C.  They  include 
electric  lighting,  high-pressure  gas,  and  gas  lighting  with  double- 
inverted  burners.  The  latter  plan  is  recommended  by  a 
Committee. 

Aldershot, — Diesel  Engine  Vibration. — A  writ  haa 

been  served  on  the  U.D.C.  by  a  resident  who  alleges  that  a 
nuisance  exists  through  the  vibration  of  the  Dieeel  engine  at  the 
electricity  works  ;  the  B.C.  has  decided  to  defend  the  action,  and, 
jf  so  advised,  to  join  the  Diesel  Engine  Co.  as  third  parties. 

Barnes  (Snrrey). — The  U.D.C.  has  referred  to  the 
Law  and  Parliamentary  Committee  the  question  of  applying  for 
powers  to  purchase  and  lend  on  hire  electrical  appliances  and 
fittings. 

The  Council  has  decided  to  supply  current  for  power  purposes  to 
Messrs.  Watney,  Combe,  Reid  &  Co.,  for  four  years,  with  an 
annual  consumption  of  not  le33  than  150,000  units,  at  -9id.  per  unit. 
A  special  cable  will  be  laid. 

Barrow. — The  Education  Committee  has  approved  a 
scheme  for  the  provision  of  a  laboratory  for  experimental  work  in 
connection  with  heat  engines,  at  a  cost  of  £1,200  ;  £50  was 
allowed  for  an  E.L.  installation. 

Beckenham, — Proposed   New  Plant.— The  U.D.C. 

has  decided  to  apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £2,233 
for  a  500- kw.  condenser,  and  £570  for  a  120-kw.  d.c.  tramway 
generator. 

Bnry  St.  Edmunds.— Free  Wiring.— The  T.C.  has 

adopted  a  system  of  free  wiring  for  electric  light  through  a  con- 
tractor. As  an  experiment,  not  more  than  12  houses,  of  a  rental 
of  not  less  than  £14  a  year,  will  be  wired. 

Canada. — The  Michigan  Northern  Power  Co.  and  the 
Algoma  Steel  Corporation  have  been  authorised  to  divert  30,000 
cb.  ft.  of  water  per  second  from  the  river,  which  means  the 
development  at  Sault  Ste  Marie  of  106.000  H. p.  of  electricity.  The 
oost  of  the  development  will  be  $13,250,000. —  Canadian  Engineer, 

Cheadle  and  Gatley.— Proposed  E.L.— A  deputation 

from  the  U.D.C.  is  to  interview  representatives  of  the  Manchester 
and  Stockport  T.C.s  regarding  terms  for  a  supply  of  electricity 
in  the  district. 

China. — A  sum  of  700,000  taels  has  been  voted  for 
additional  plant  at  the   Riverside  electricity  works,  Shanghai. — 

Indian  Textile  Journal. 

Colwyn  Bay. — Promenade   Lighting. — The    U.D.C. 

h&9  decided  to  light  part  of  Cay  ley  Promenade  Road  with 
electrioity. 

Consett.— E.L.    Scheme.— The    U.D.C.  has    accepted 

the  offer  of  the  Cleveland  and  Darham  E.P.  Co,  for  E.L.  in  the 
distriot.  The  Council  is  to  pay  £240,  the  oost  of  a  separate  lighting 
main,  and  as  this  will  also  bene.St  the  company,  the  Council  is  to 
receive  90,000  units  free. 


Continental    Notes. — Gebmavt.-*  The    HeiligeniUdt 

It  D.C.  bai  concluded  u  iffraaiM&t  with  the  Blemens-Bahuokart 

\\  erkc  for  a  supply  of  electricity  in  the  district. 

The  Berlin  suburb  of  Groii  Llohtarfaldt  has  ju«t  made  a 
new  agreement  with  the  Hrrlincr  \ 'ororta  Kl<  iktrioiti  '-werke 
A.G.,  by  which  for  .'!'»  yearg  the  company  is  to  supply  energy  to 
the  municipality  at  0'81d.  per  unit  for  the  firnt  million  units, 
078  J.  for  the  second  million,  and  0*064.  above  two  million.  The 
municipality  determines  selling  prices  and  receives  consumers' 
payments,  but  the  company  retains  the  ownership  and  manage- 
ment of  tho  plant  and  mains,  subject  to  a  purchase  clause  regarding 
the  latter. 

The  city  of  Hamburg  has  also  rearranged  its  relations  with  the 
semi-municipal  Hamburgische  Elektricitiitswerke  in  such  a  way 
as  to  secure  a  more  powerful  control  and  more  advantageous 
purchase  rights. 

After  many  months  of  discussion  in  committee,  the  Berlin 
Municipality  has  now  commenced  public  discussion  concerning  the 
future  of  the  Berliner  Elektricitiitswerke.  The  concession  is 
certain  not  to  be  renewed  to  the  A. E.G.  in  its  present  form,  but  the 
comparative  merits  of  municipal  purchase  and  financial  partici- 
pation are  being  debated  vigorously. 

Finland — It  is  claimed  for  the  central  electric  lighting  station 
which  has  recently  been  completed  in  the  town  of  Wiborg,  that  it 
is  the  largest  so  far  equipped  with  steam  engines  and  boilers  of  the 
semi-portable  type.  The  plant  comprises  three  boilers  and  three 
sets  of  500-G50-H.P.  steam  engines,  the  latter  being  coupled  direct 
to  380-kw.  A. E.G.  alternators.  The  plant  is  also  interesting  in 
that  it  is  employed  as  an  auxiliary  to  a  hydro-electric  power 
station  near  Wiborg. 

Austria. — An  hydro-electric  undertaking  is  projected  on  the 
Mengbach,  near  Nenzing,  on  the  Vorarlberg.  It 'will  have  a  capa- 
city of  12,000  H.P.,  and  will  supply  electricity  to  the  municipal 
stations  at  Feldkirch  and  Bludenz,  and  also  to  Messrs.  Jenny  and 
Schindler.  The  cost  of  the  undertaking  is  put  at  4,000,000  kronen. 
The  Buda-Pesth  T.C.  has  bought  the  plant,  .&c,  of  the  Ungar- 
ische  Allgemeinen  Elektricitats  Gesellschaft  for  21,757,000  kronen, 
and  that  company  now  ceases  to  exist. 

One  of  the  largest  undertakings  of  its  kind  in  Austria  is  stated 
to  be  about  to  be  constructed  at  Marchegg,  in  Lower  Austria.  The 
great  central  station  there  proj  ected  will  have  a  distribution  net- 
work extending  from  the  River  March  to  Stockerau,  a  dihtance  of 
about  20  miles. 

Dartield. — Fire. — Hundreds  of  patent  electric  safety 
lamps,  charging  plant,  and  electric  motors,  valued  at  between 
£1,000  and  £2  000,  were  destroyed  by  fire  at  the  Houghton  Main 
Colliery  last  week. 

Exeter. — Year's    Working.— The    receipts    of    the 

Corporation  electricity  undertaking  for  the  past  year  amounted  to 
£19,544,  an  increase  of  £1,343  compared  with  the  previous  year. 
The  working  expenses  were  £11,605.  Interest,  income-tax  and 
sinking  fund  charges  absorbed  £0,502,  leaving  a  net  balance  of 
£1,446.  The  total  output  increased  by  150,011  units,  or  nearly 
10  per  cent.,  and  the  energy  sold  for  power  and  lighting  increased 
by  17i  per  cent.  Coal  cost  £600  more  than  in  the  preceding  year. 
All  expenditure  in  connection  with  the  old  power  station  is  now 
wiped  out,  and  the  assets  in  connection  with  it,  including  land, 
buildings,  boilers,  mains,  &o.,  are  valued  at  from  £3,500  to  £4,000. 

Frinton-on-Sea. — Supply   to    Beach    Huts.  —  The 

U.D.C.  has  sealed  a  contract  with  the  E.L.  Co.  for  lighting  St. 
Mary's  Road,  as  an  experiment.  The  Council  has  also  consented 
to  the  company  supplying  energy  to  the  huts  on  the  Sea  Wall  Pro- 
menade by  overhead  wires  for  lighting  and  heating,  on  condition 
that  the  company  provides  a  lamp  on  alternate  poles  free  of 
charge. 

Great    Harwood.  —  Proposed    E.L.  —  The    Trades 

Council  has  appointed  a  committee  to  consider  the  question  of  an 
E.L.  scheme  for  the  town,  with  a  view  of  obtaining  an  extension 
of  the  U.D.C. 's  prov.  order,  which  expires  in  August. 

Hull. — Annual  Report. — The  report  of  the  borough 

electrical  engineer,  Mr.  H  Bell,  on  the  last  year's  working  of  the 
undertaking,  states  that  the  gross  income  had  risen,  chiefly  owing 
to  the  development  of  powr>r  supply,  from  £75,291  to  £82.813, 
and  the  average  price  had  dropped  from  l'62d.  to  1  52d.  per  unit. 
The  working  expenses  had  been  £47,256,  an  increase  of  £6. 793 
over  the  previous  year,  32  per  cent,  of  which  was  due  to  the 
increased  cost  of  coal.  £5,354  was  carried  forward.  The  units 
sold  numbered  12}  millions,  an  increase  of  16}  per  cent.  The 
present  total  plant  capacity  was  11,800  kw.  The  contract  with 
Earle's  Engineering  and  Shipbuilding  Co.,  which  took  approxi- 
mately 750  h.p.,  has  been  extended  for  a  further  five  years.  Bulk 
agreement'?  had  been  entered  into  with  other  leading  firms.  The 
mains  had  been  extended  by  7}  miles,  and  the  total  is  now  237 
miles. 

Huddersfield. — New  Mains. — The  Electricity  Com- 
mittee has  authorised  the  electricity  mains  to  be  extended  to 
Bankfield  Mills,  Lockwood  Brewery,  the  Rent  Ley  Silk  Co., 
Newsome  Chapel,  Outlane,  and  the  workhouse. 

Irvine. — E.L.  Scheme. — The  T.C.  has  decided  to  take 
a  supply  of  electricity  for  the  burgh  from  the  Kilmarnock  T.C, 
the  charges  to  be  the  same  as  are  in  force  in  Kilmarnock.  The 
Irvine  T.C.  is  to  have  the  option  of  purchase  at  the  end  of  21  years. 
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Java. — According  to  La  Gaze/ In  de  Hollande,  it  is  pro- 
posed to  introduce  electric  power  into  the  tin  minea.  The  idea  is 
to  extend  a  power  station  now  building  for  the  Banka  Mines  at 
Klabath  Bay,  and  transmit  h.t.  supply  to  various  districts. 

Lees  (near  Oldham).— Proposed  E.L.— The  U.D.C. 

has  decided  to  confer  with  the  Springhead  U.D.C.  on  the  question 
of  a  joint  application  to  the  Oldham  T.C.  for  terms  for  a  supply  of 
electricity. 

London. — Stepney. —  Proposed    Loan.  —  Application 

is  to  be  made  to  the  L  C.C.  for  sanction  to  borrow  £3,000  for 
electricity  services. 

The  Electricity  Committee  ha9  purchased  an  electric  delivery 
van  from  Opel  Motors,  Ltd.,  at  £185. 

Woolwich. — According  to  the  Financial  News,  the  B.  of  T.  has 
sanctioned  an  arrangement  whereby  the  municipal  electricity 
undertaking  proposes  to  join  two  companies  in  the  matter  of  bulk 
supply. 

The  L.C.C.  has  refused  to  accede  to  the  request  of  a  conference  of 
Metropolitan  Borough  Councils,  to  summon  a  general  conference  of 
local  authorities  in  London  owning  electricity  undertakings,  to 
consider  the  question  of  the  maximum  period  for  the  repayment 
of  loans  granted  by  the  Council  for  electricity  purposep.  On 
behalf  of  the  Finance  Committee,  it  was  stated  that  the  present 
moment  was  most  inopportune  for  calling  a  conference,  because  at 
no  distant  date  it  was  anticipated  that  the  Special  Electricity 
Committee  of  the  Council  would  report  on  the  whole  subject  of 
London  electricity. 

Fulham. — There  was  a  surplus  of  £8,220  on  the  pa9t  year's 
working  of  the  B.C.'s  electricity  undertaking,  from  which  the  E  L. 
Committee  proposes  to  transfer  £5,000  to  the  reserve  account,  and 
to  retain  £3,226  as  a  working  balance. 

Lye  (Stourbridge). — Proposed  E.L. — The  U.D.C.  has 

appointed  a  Sub-Committee  to  consider  the  question  of  E.L.  in  the 
district,  and  the  terms  of  an  agreement  with  the  Midland  Electric 
Corporation  for  Power  Distribution. 

Maidenhead. — The  T.C.  has  offered  to  supply  electricity 
to  the  workhouse  laundry  at  .".d.  per  unit  for  lighting  and  ljd.  for 
power,  the  latter  to  be  increased  to  2d.  for  current  used  between 
sunset  and  10  p.m. 

Luton.  —  L.G.B.  Inquiry.  —  An  inquiry  was  held 
on  Monday  into  the  application  of  the  T.C.  for  a  loan  of  £4,500 
for  extensions  to  the  refuse  destructor. 

Middlesbrough. — Year's  Working. — The  gross  profit 

on  the  Corporation  electricity  department  for  the  past  year 
amounted  to  £11,741,  compared  with  £11,113  in  the  previous  year, 
and  the  net  profit  was  £3,814,  against  £3,369.  Tha  average  price 
per  unit  was  108d.,  against  l"76d. 

The  T.C.  is  about  to  sign  an  agreement  to  take  over  the  powers 
to  supply  North  Ormesby. 

More  cam  lie. — Promenade     Lighting. — The    borough 

electrical  engineer  is  to  be  asked  to  prepare  a  scheme  for  illuminat- 
ing the  seafront  in  September,  and  the  Corporation  will  be  asked  to 
supply  current  free. 

The  E.L.  Committee  has  decided,  to  renew  the  economiser  at  a 
cost  of  £300. 

Mutford  and  Lothingland. — Workhouse  Lighting. 

— The  B.  of  G.  has  appointed  a  Committee  to  consider  the  lighting 
of  the  workhouse. 

Oldham. — The  Electricity  Committee  has  decided  to 
order  additional  machinery  for  the  purpose  of  increasing  the  A.c. 
supply  of  power  for  factory  driving,  &c,  at  an  estimated  cost  of 
£40.000,  and  the  chairman  has  been  deputed  to  interview  the 
makers  of  machinery,  with  the  object  of  securing  the  best  terms. 

Ormskirk. — Proposed  Loan.— The  B.  of  G.  has  decided 

to  apply  to  the  L.G.H.  for  sanction  to  borrow  £823,  for  electricity 
purposes. 

Rawtenstall.— Theatre    Lighting. — The  T.C.    has 

decided  that  picture  house  and  theatre  occupants  with  weekly 
accounts  be  allowed  a  discount  of  10  percent,  from  their  electricity 
accounts,  provided  the  same  are  paid  within  five  days. 

Rugby. — Year's  Working. — The  total  revenue  of  the 

U.D.C.'s  electricity  department  for  the  past  year  amounted  to 
£5,8'.'2,  and  the  expenditure  to  £3,661.  The  net  profit  was  about 
£800.    Nearly  400,000  units  were  sold  during  the  year. 

The  charges  for  energy  for  power  have  been  amended  as  fol- 
lows : — Less  than  100  units  per  quarter  per  n.p.  installed,  2d.  per 
unit  ;  between  100  and  200  units,  ljd.  per  unit  ;  between  200  and 
•100  units,  lid.  per  unit  ;  above  100  units,  I'd.  per  unit. 

-  Saffron    Walden.— Proposed    E.L.— The    T.C.    has 

appointed  a  Committee  to  consider  the  question  of  introducing 
E.L.  into  the  town. 

Sevenoaks.— The  U.D.C.  has  decided  to  have  the  E.L. 

installed  at  the  baths,  and  the  E.L.  Co.  has  offered  to  lay  a  free 
service  cable  on  the  Council  undertaking  to  take  current  for  five 
years. 

Shrewsbury. — Year's  Working. — The    total   income 

of  the  Corporation  electricity  department  for  the  year  ended 
March  31st  last  was  £8,577,  and  the  expenditure  £4,823.  After 
payment  of  interest  on  loans,  £1,004,  and  finking  fund  charges, 
£2,622,  the  net  surplus  was  £128,  against  £95  in  the  previous  year. 


Southend-on-Sea. — Proposed  Supply  to  Sanatorium. 

— Having  been  asked  by  the  Middlesex  C.C.  upon  what  terms  it 
would  supply  electricity  to  the  Sanatorium  which  it  is  proposed  to 
erect  near  Eastwood,  the  T.C.  has  agreed,  subject  to  B.  of  T. 
sanction,  to  supply  the  institution  on  the  C.C.  consenting  to  pay 
12  J  per  cent,  per  annum  interest  for  ten  years  on  the  capital  out- 
lay, in  addition  to  the  usual  charges  ;  or,  should  the  C.C.  install  a 
battery,  the  charge  for  energy  would  be  lid.  per  unit  between 
6  a.m.  and  6  p.m.,  and  6<L  per  unit  between  6  p.m.  and  6  a.m.,  in 
addition  to  the  interest.  The  cost  of  the  mains  to  the  Sanatorium 
is  estimated  at  £3,750. 

The  T.C.  has  decided,  as  a  preliminary  measure,  to  lay  E.L.  mains 
in  22  thoroughfares  in  Leigh,  as  required. 

The  Council  has  also  decided  to  light  the  exterior  of  the  Pier 
Hill  Buildings,  with  14  loo-c.p.  metal-filament  lamps. 

St.  Marg'iret's  (Rent). — The  chairman  of  the  P.C.  has 
interviewed  tho  B.  of  T.  respecting  the  control  of  Dover  T.C.  on 
the  question  of  a  supply  of  electricity,  and  he  reports  that  the 
Council  can  only  obtain  release  from  the  control  upon  Dover 
agreeing  to  it.  or  the  Corporation  not  having  carried  out  its  con- 
tract. Dover  would  not  grant  the  release,  and  he  was  informed 
that  it  had  carried  out  the  undertaking  given,  as  it  was  not 
obliged  to  supply  St.  Margaret's,  the  undertaking  beinor  to  install 
cables  in  a  certain  number  of  streets.  The  chairman  adds  that  the 
B.  of  T.  official  informed  him  that  if  the  new  company  proposed  to 
supply  St.  Margaret's,  and  went  to  the  B.  of  T.,  the  latter  would 
support  it,  unless  Dover  agreed  to  complete  its  obligations  without 
further  delay. 

United  States. — The  new  hydro-electric  installation  of 
the  Parr  Shoals  Power  Co.,  carried  out  by  the  J.  G.  White  Engin- 
eering Co.,  New  York,  has  been  started  up.  The  power  house  is 
fireproof,  and  the  present  installation  comprises  five  units,  which 
will  generate  18,000  h.p,  while  provision  has  been  made  for  the 
eventual  development  of  about  30,000  h.p.  Energy  is  to  be  trans- 
mitted to  Columbia  at  60,000  volts,  over  a  double  circuit,  steel-tower 
transmission  line. 

Walsall. — L.G.B.  Inquiry. — An  inquiry  was  held  last 
week  by  Mr.  T.  C.  Ekin,  into  the  application  of  the  T.C.  for  sanc- 
tion to  a  loan  of  £74,830,  for  electricity  purposes.  The  application 
was  supported  by  several  manufacturers  in  the  town,  and  opposed 
by  the  Chamber  of  Commerce  and  the  Tradesmen's  Association. 

Whitehaven. — The  T.C.  has  decided  to  wire  houses  for 
E.L.  where  the  tenants  are  owners,  and  to  supply  energy  in  such 
cases  at  5£d.  per  unit,  instead  of  4£d.,  until  the  cost  of  wiring  has 
been  met. 

Current  is  to  be  supplied  for  new  lamps  to  be  erected  by  the 
Harbour  Commissioners,  and  consideration  is  to  be  given  to  a  tariff 
for  the  domestic  use  of  electricity. 


TRAMWAY  and  RAILWAY  NOTES, 


Bury. — Goods  on  Tramways. — The  Tramways  Com- 
mittee has  instructed  the  manager,  Mr.  W.  Clough,  to  prepare  a 
Bcheme  for  the  conveyance  of  goods  on  the  tramways  in  Bury  and 
distriot. 

Continental  Notes. — Austria. — The  building  section 

of  the  Austrian  State  Railways  Administration  has  applied  for 
sanction  to  the  erection  of  a  hydro-electric  installation  on  the 
Mur  River.  Six  1,450-h.p.  twin  Francis  turbines,  a  250-h.p. 
exciter  turbine,  and  a  pump  accumulator  plant  are  to  be  installed. 

India. — The  concluding  portion  of  Messrs.  Merz  and 
McLsllan's  report  on  the  electrification  of  the  E.B.S.R.  suburban 
lines,  proposes  four  lines  from  Calcutta  to  Xaihati,  and  two  from 
Naihati  to  Kanchrapara.  Overhead  conductors  are  recommended  in 
place  of  a  third  rail,  owing  to  trespassing  on  the  lines,  and  the  aboli- 
tion of  the  intermediate  clasB  is  proposed.  A  power  station  is 
suggested  at  Barrackpore,  and  the  cost  will  be  greatly  cheapened 
if  the  E.I.  Railway  electrify  concurrently  and  immediately  their 
suburban  line  to  Bandel.  The  principal  object  of  electrifying  the 
Eistern  Bengal  suburban  lines  is  a  financial  one,  and  the  con- 
sulting engineers  report  that  it  will  pay  to  electrify  them, 
as  the  gross  capital  outlay  required  for  the  scheme  will  be 
£904,855,  and  the  annual  saving  in  train  operation  alone  is 
reckoned  at  £82,000,  in  spite  of  higher  speeds  of  trains  and  of  the 
better  train  service  proposed.  If  it  were  decided  to  erect  their  own 
power  station,  the  capital  expanditure  proposed  above  would  be 
increa»ed  by  £332,000,  and  the  total  gain  by  electrification  would  be 
£105,000.  The  investigation  has  shown  that  for  the  suburban 
scheme  the  direct-current  system  is  the  most  suitable. 

Liverpool. — Proposed  'Bus  Service. — A  recommenda- 
tion of  the  Tramways  Committee  that  several  new  motor-omnibuses 
be  purchased  has  been  referred  baok  by  the  T.C. 

London. — The  Q.N.  Railway  and  Metropolitan  Railway 
Bill,  authorising  the  promoters  to  form  a  joint  Committee  to  work 
the  Gieat  Northern  and  City  line,  to  make  junctions  at  Finsbury 
Park  and  the  Bank,  &c,  has  been  withdrawn  by  the  promoters. 
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Hexboro'.— Proposed     Bxtbnbions.— Tbj    Mexboro' 

and  Swinton  Light  Railways  Co.  haH  forwarded  to  the  I  D.C 
details  of  the  overhead  r<|ui|>mont  of  the  propoHed  BXtmiioni, 
with  an  Intimation  that  it  proposes  to  oommonoe  construction. 

Newport  (Itlon.).  Ykak'h  WORKING. — The  past  year's 
working  of  the  Corporation  tramway  department  haH  remitted, 
subject  to  audit,  in  a  low  of  £2,ii:t7,  an  against  £2,836  in  the  pre- 
vious year. 

Waltlianistow. —  PROPOSED  Loan. — The  Light  Rail- 
ways Committee  has  recommended  the  II. DC.  to  apply  to  the 
B.  of  T.  for  power  to  borrow  £2,839,  for  the  purpose  of  doubling 
the  tramway  track  in  Chiugford  Road.  The  Finance  Committee 
is  of  opinion  that  provision  should  also  be  made  for  a  loop  near  the 
Mark  limine  terminus,  and  is  recommending  accordingly. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Argentina. — The  Government  will  spend  £1,-100  on  the 
erection  of  two  wireless  telegraph  stations  at  Posadas  and  Puerto 
Aguirre. — Hoard  of  Trade  Journal. 

Australia. — A  reduction  has  been  made  in  the  charges 
for  telegrams  transmitted  from  ships  trading  only  in  Australasia 
to  shore  addresses  by  wireleBS,  from  lOd.  per  word  plus  the  usual 
inland  rates,  to  a  definite  rate  of  6d.  p9r  word,  inclusive,  without  a 
minimum  charge. 

China. — It  is  reported  that  a  contract  between  the 
Chinese  Government  and  the  Marconi  Wireless  Telegraph  Co., 
amounting  to  £2,000,000,  for  the  erection  of  eight  high-power 
stations  and  a  number  of  smaller  ones,  will  shortly  be  signed.  The 
Marconi  Co.  will  receive  for  25  years  a  royalty  of  15  per  cen*\ 
upon  the  receipts  from  a'l  the  stations. 

France. — An  article  in  La  Lumiere.  Eteclriqtie,  of  June 
20th,  describ  s  very  fully  the  development  of  wireless  telegraphy 
in  the  French  Cjlonies,  and  the  projected  inter-Colonial  network 
which  will  connect  them  with  the  Motherland.  Already  35 
stations  are  in  operation  or  in  course  of  construction,  and  27  are 
to  be  erected,  in  addition  to  the  future  long-distance  chain. 

Germinv. — Wireless  messages  have  been  exchanged 
■between  Nauen  and  Windhuk,  in  German  South- West  Africa,  over  a 
distance  of  7,000  miles. 

Imperial  Communications. — In  a  letter  addressed  to 

Mr.  Hobhouse,  Sir  J.  H.  Heaton  suggests  the  appointment  of  an 
Imperial  Postmaster-General,  tolcontrol  all  postal  and  telegraphic 
business  affecting  the  Empire  as  a  whole,  and  advocates  the  pro- 
vision of  an  Imperial  telegraphic  service  at  low  rate?. 

Norway. — In  June  last  year  the  Storthing  voted  a  sum 
of  about  £1,110,000  for  the  establishment  of  wireless  communica- 
tion between  Norway  and  the  United  States.  The  transmitting 
station  in  Norway  is  now  being  erected  in  Ullenhaug,  near 
Stavanger,  on  the  west  coast.  Three-phase  alternating  current 
will  be  supplied  by  the  town  power  station.  The  receiving  station 
is  being  erected  at  Noerbii,  about  17  miles  south  of  Stavanger.  The 
works  are  all  on  an  extensive  scale,  and  when  completed  the  two 
stations  will,  it  is  claimed,  be  the  largest  of  their  kind  in  the 
world.  On  the  American  side,  the  transmitting  and  receiving 
stations  will  be  near  Boston. 

Russia. — A  wireless  station  has  been  opened  on  the 
Island  of  Waigatz.  belonging  to  the  Government  of  Archangel, 
in  the  Arctic  Ojean. 

Submarine  Wireless  Telephony.— Successful  experi- 
ments were  recently  carried  out  at  Boston  by  the  Submarine 
Signal  Co.,  with  apparatus  devised  by  Prof.  R.  A.  Fessenden  for 
telephoning  between  vessels  ten  miles  apart. 

Telephonic     Ninepins.— Under    this    heading,    the 

Standard  says  that  a  furniture  van  at  Brighton  on  Friday  last 
collided  with  a  cast-iron  standard  carrying  telephone  wires.  The 
standard  snapped  at  the  bottom  and  fell.  The  strain  of  the  wires 
and  the  weight  of  the  standard  brought  down  17  other  standards 
in  quick  succession.  The  local  telephone  service  was  disorganised 
and  the  trunk  lines  to  London  were  interrupted. 

Trunk  Telephone  Calls.— In  future  no  charge  will  be 

made  for  ineffective  calls  on  the  British  trunk  lines. 

Wireless    Direction    Finder. — The    R.M.S.    Royal 

George  has  been  fitted  with  the  Marconi-Bellini-Tosi  apparatus, 
which,  in  the  thickest  weather  and  without  the  aid  of  the  compass 
or  sextant,  will  enable  her  to  find  her  position  when  she  is  within  a 
radius  of  50  miles  of  a  fixed  wireless  station,  or  one  on  board  a 
ship  whose  position  is  known.  Also,  should  she  pick  up  the  wire- 
less distress  signal  on  this  apparatus,  she  will  be  able  to  set  her 
course  towards  its  source,  even  though  the  ship  in  distress  has  not 
been  able  to  give  her  position.  A  set  of  this  apparatus,  installed 
by  the  Marconi  Co.  on  the  R.M.S.  Eskimo,  plying  between  Hull 
and  Christiania,  has  given  very  satisfactory  results. 


Alford.— Jnne  2?th.    Public  lighting,   for  the  r.ii.r. 

Mr.  T.  N.  Loy,  Clerk. 

Australia.— Svdnkv.— August  81st.    Sydney  Sarboni 

Trust.  Four  electrically-operated  semi-portable  travelling  crancn. 
Forms  of  tender  from  Mr.  II.  F.  Norrie,  Beawtalj  to  the  Trust, 
Sydney. 

Pkktii.— August  5th.  Copper  wire  and  binders,  for  Postmaster- 
General.    See  "  Offioial  Notices  "  to-day. 

August  5th.  Telephone  instruments  and  parts.  Telegraph 
accumulators  and  power  board,  Kalgoorlie,  for  Postmaster-General. 
See  "  Official  Notices  "  to-day. 

August  12th.  Cable,  lead-covered  and  various,  for  Postmaster 
General.     See  "  Offioial  Notices  "  today. 

August  12th.  Insulators,  for  Postmaster-General.  See  "  Official 
Notices  "  June  12th. 

August  19th.  Electric  lamps  and  fittings,  for  PoBtmaster- 
General.     See  ''  Official  Notices  "  to-day. 

August  19th.  Telephone  switchboards,  galvanieed  iron  and 
steel  stranded  wire,  for  Postmaster-General.  See  O/Iicial 
Notices"  to-day. 

Melbourne.— July  6tb.  Rotary  converters  and  frequency 
changers,  for  Melbourne  Suburban  Railways.  See  "  Official 
Notices  "  June  5th. 

July  6th.  Electrioally-operated  car-shed  cranes  for  Melbourne 
Suburban  Railways.     See  "Official  Notices"  June  12th. 

Aylesbury.— July  6th.  U.D.C.  Lighting  and  power 
switchboard  with  connections,  battery  of  accumulators,  under- 
ground mains,  including  house  services,  conversion  of  existing 
lamp  standards,  &c.     See  "  Official  Notices"  June  12th. 

Ballaghadereen. — July  (5th.  Hydraulic  turbine  and 
accessiries,  dynamo  and  reducer  set,  aerial  line  and  switchgear,  for 
the  Electricity  Committee.     See  "Official  Notices"  June  19tb. 

B'arkbnrn. — June  20th.  Electric  light  installation 
at  the  Rigged  School.    Specifications,  &c,  from  Mr.  J.  Chilman. 

Blackrock.— July  13th.  U.D.C.  Underground  mains, 
overhead  mains,  feeder  pillars  and  public  lighting.  See  "  Official 
Notices  "  to-day. 

Bolton, — July  19th.  Corporation.  Converting  plant, 
sub-station  e.h.t.  and  h.t.  switchgear.  See  "Official  Notices" 
June  12th. 

Canada. — July  1st.  For  the  Esteven  (Sask.)  T.C. 
Two  250-KW.  three-phase  generators  and  exciters  ;  one  500-kw. 
three-phase  generator  and  exciter ;  three  gas  engines,  complete 
with  tar  and  dust  extractors,  and  one  switchboard.  Particulars 
from  Mr.  L.  G.  Dethridge,  Borough  Electrical  Engineer.  Tenders 
to  Mr.  P.  J.  Stephens,  Borough  Secretary  and  Treasurer. 

Canterbury, — June  29th.  1,800  tons  small  coal,  and 
400  tons  first-class  Admiralty  large  Welsh,  for  the  Corporation 
Electricity  Works.     Mr.  Henry  Fielding,  Town  Clerk. 

Evmins'cr. — June  29th.  Electrical  appliances  for  a 
year  for  the  Devon  County  Lunatic  Asylum.  Mr.  H.  E.  Morgan 
Clerk. 

Fleetwood. — July  2nd.  U.D.C.  Electricity  Department. 
Moderately  rough  coal  for  12  months.  Mr.  A.  Cottam.  Clerk,  Town 
Hall,  Fleetwood. 

France. — Paris. — July  7th.  The  French  State  Railway 
authorities  (Bureaux  du  Service  Electrique,  3e  Divisior)  in  Paris 
(72,  Rue  de  Rome)  are  inviting  tenders  for  the  supply  of  2,599  elec- 
tric rail  connections,  7,600  m.  of  bare  copper  cable  of  a  section  of 
200  sq.  mm.,  and  1,600  m.  ditto  of  a  section  of  400  Eq.  mm. 

Lille. — July  3rd.  Cable  and  sundry  electric  equipment  for  the 
pumping  station  on  the  La  Bast  ee  River.  Particulars  of  the  Maire, 
Hotel  de  Ville.  Lille. 

Seine. — The  State  Railway  Administration  (42,  Rue  de  Chatean- 
dun)  will  shortly  place  orders  for  :  Lot  2,  12  travelling  cranes, 
with  electric  gear,  for  the  new  machine  shops  at  Sotteville  ;  Lot  3. 
12  bogie-truck  railway  carriages,  divided  into  first  and  second-class 
compartments  ;  Lot  4,  20  twin-spring  bogie-truck  automotor 
carriages  and  10  trailers.    Particulars,  44,  Rue  de  Rome,  Paris. 

Keymer  (Sussex). — June  27th.    Public  lighting,  for 

the  P.C.     Mr.  H.  Plummer,  Clerk,  Lyntonville,  Hayward's  Heath. 

Leeds.  —  July  (ith.  Tramways  Committee.  Six 
hundred  waterproof  overcoats.     Mr.  J.  B.  Hamilton,  Manager. 

June  29th.  Corporation.  Air-cooled  transformers.  See  "  Official 
Notioes  "  May  22nd. 
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London. — L.C.C.  June  30th.  150  sets  plough  collector 
gear.     See   "Official  Notices  "  June  12th. 

July  13th.  One,  two  or  three  electrically-driven  chassis,  for 
Fire  Brigade.     See  "  Official  Notices  "  June  19th. 

July  14th.  Five  rotary  converters  of  1,500  kw.  eaoh,  15  main 
static  transformers,  two  starting  static  transformers,  and  reerec- 
tioD.  Ac,  of  existing  motor  generators.  See  "Official  Notices" 
June  19th. 

July  30th.  10,000  or  5,000  driving  and  pony  wheel  tramcar 
tires,  300  axle  forgings  for  tramcars.  Chief  Officer,  Tramways 
Department,  62,  Finfcbury  Favement,  E.C. 

H.M.  Office  of  Wobks. — June  30th.  Wiring  public  offices 
extension,  Westminster,  S.W.    See  "  Official  Notices  "  June  12th. 

July  1st.  Twelve  months'  supply  of  incandescent  electric  lamps. 
See  "  Official  Notices  "  June  19th. 

July  7th.  Three  years'  supply  of  electrical  accessories.  See 
"Official  Notices"  June  19th. 

Hackney. — July  9th.  B.C.  80.000  pairs  open-type  white  arc 
lamp  carbonp,  and  100,000  pairs  yellow- flame  arc  lamp  carbons. 
See  "  Official  Notices  "  to-day. 

Manchester. — June  26th.     Corporation.     Potential  and 

current  transformers,  C.C.  and  A.C.  motors,  electricity  meters,  c.c. 
motor-starting  switches,  and  three-phase  star-delta  switches.  See 
"  Official  Notices  "  June  12th. 

June  30th.  Education  Committee.  Electric  light  installation 
at  the  Mill  Street  Day  Industrial  Schools.  Specifications,  &o. 
(21s.,  returnable),  from  the  Education  Offices,  Deansgate. 

Xew    Zealand.  —  Auckland. — August    0th.      Three 

750-kw.  d.c.  mixed-pressure  turbo-generators;  one  1,500-kw.  three- 
phase  turbo-generator,  including  auxiliary  plant  and  sub-station 
equipment.     See  "  Official  Notices  "  May  22nd. 

July  31st.  Seventy  three-phase  A.o.  motors,  including  four  150- 
is.H.i'.,  one  100-B.H.P.,  and  eight  75-b.h.p.,  for  the  Dominion  Portland 
Cement  Co.  Specifications  from  E.  W.  Hunt,  secretary,  Johnston 
Street,  Wellington,  or  S.  I.  Crookes,  Consulting  Engineer,  Auckland. 
— Jf.Z.  Shipping  and  Commerce, 

Particulars  may  be  seen  at  the  Commercial  Intelligence  Branch 
of  the  Board  of  Trade  in  London. 

Pitfington  (Durham).  —  July  11th.  Poles,  lamps, 
cables.  &c ,  for  the  Parish  Council.  Specification  from  Mr.  T. 
Carson,  Clerk. 


Ramsey  (Hunts). — July  6th. 

U.D.C. ;  Mr.  R.  F.  Serjeant,  Clerk. 


Public  lighting,  for  the 
Wet-air  filter.     See 


Rochdale. — July  1st.  Corporation 

"Official  Notices"  June  19th. 

Rochester, — June  30th.  Corporation.  Electric  lighting 
of  the  Corn  Exchange  Buildings.   See  "Official  Notices"  June  19th. 

Roscrea  (Ireland).— July  2nd.  B.  of  G.  Wiring  and 
fittings  for  workhouse  lighting.  Specification  from  Mr.  L.  J. 
Lawless,  27,  Castlewood  Avenue,  Dublin. 

Rotherham. — July  8th.  Corporation.  Tramway  stores, 
coals,  cables,  meters,  &c.    See  "  Official  Notices"  June  19th. 

Salford.— June  26th.  Corporation.  Switchboard  for 
the  docks  sub-station.  Specification  from  the  Borough  Electrical 
Engineer,  Electricity  Works,  Frederick  Road,  Pendleton. 

Skelton  and  Brotton.— July  2nd.  U.D.C.  Overhead 
lines,  underground  cables,  transformers,  sub-station  equipment, 
public  lighting  fittings.    See  "  Official  Notices"  June  12th. 

Stalybridge. — June  27th.  12  months' supply  of  stores 
for  the  Joint  Tramways  and  Electricity  Board.  Specifications 
and  form  of  tender  obtainable  from  Mr.  R.  Blackmore,  Engineer- 
in-Chief,  Generating  Station,  Stalybridge. 

Stoke-on-Trent, — Corporation.  Twelve  months'  supply 
of  coal  and  slack  for  the  Electricity  Supply  Department.  Speci- 
fication from  the  Chief  Electrical  Engineer,  St.  Peter's  Chambers. 

Thome  (Vorks.)— July  6th. 

P.C.     Mr.  C.  Waller,  Clerk. 

Walsall. — July  14th.  Corporation.  Four  water-tube 
boilers,  superheaters,  economisers,  pumps,  pipes,  to,  See  "  Official 
Notices"  June  19th. 

July  14th.  Corporation.  Two  3,000-kw.  turbo-alternators  with 
surface  condensers,  motor  generator.  See  "Official  Notices" 
June  l'.ith. 

Warrington. — July  3rd.  Electric  equipment,  &c,  for 
transporter  bridge  over  the  River  Mersey,  for  Jos.  Crosfield  k  Sons, 
L'd.  Drawings,  to.  (£2  2s.)  from  Mr.  W.  H.  Hunter,  M.I.C.E.,  42, 
Spring  Gardens,  Manchester. 

July  8th.  Corporation.  High  and  low-tension  cable.  See 
"Official  Notices"  to-day. 

West    Ham. — Inly    20th.       Lighting    installation    at 
ta   I'oad  School,  for    Education  Committee.    See   "Official 
Notices  "  to-day. 


Public  lighting,  for  the 


CLOSED. 

Australia.  —  The  Sydney  Council  hag  received  the 
following  tenders  :  — 

Bare  copper  cable —Standard  Cable  Mfg.  Co,  £3,190;  B.I.  &  Helsby 
Cables,  Ltd.,  £2,212;  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd., 
£9,407. 

Undertrqund  cable  (11,000  volts).- Western  Electrio  Co.,  Ltd.,  £10,120; 
Noyes  Bros.,  ±')(>,Si6;  Australian  Metal  Co.,  Ltd.,  £i0,760  ;  Australian 
Metal  Co.,  Ltd.  (alternative),  £8,225;  biemens  Bros.,  £10,600;  B  I.  and 
Heleby  Cable",  Ltd.,  £11,0S2;  W.  T.  Henley's  Telegraph  WorkB  Co., 
Ltd.,  £11,839;  N.  Outthendge,  Ltd  ,  £11,606. 

— Autitrulasian  Bci-ord. 

Belgium, — Seven  concerns — four  German,  two  Belgian 
and  one  French— submitted  tenders  last  week  to  the  municipal 
authorities  of  Antwerp,  for  the  supply  of  a  quantity  of  armoured 
cables  for  the  new  dry  dock  at  the  port  of  Antwerp.  The  lowest 
offer  was  that  of  the  Hoddernheimsr  Kupferwerk  und  Suddeutscher 
Kabelwerk  Gesellschaft. 

Devonport. — The  Corporation  has  made  a  contract  with 
the  British  Thomson-Houston  Co.,  Ltd.,  for  12  months'  supply  of 
continuous-current  meroury  ampere-hour  meters. 

Elland. — In  connection  with  the  erection  of  a  new 
church  for  the  trustees  of  the  Southgate  United  Methodist  Church, 
the  tender  of  Mr.  F.  Horsfall  (£440),  for  the  lighting  and  heating, 
&o.,  of  the  building  has  been  accepted. 

Glasgow. — The  T.C.'s  Tramways  Committee  has  recom- 
mended acceptance  of  the  following  tenders  : — 

Brass  tubing.— Joseph  Evans  &  Co.,  Ltd. 

Copper  bond6.— B.I.  &  Helsby  Cables,  Ltd. 

Special  trackwork. — Lorain  bteel  Co. 

Insulated  Btud  bolts.— Flemiig,  Birkbj  &  Goodall,  Ltd.,  and  W.  C.  Yuille 

and  Co.,  Ltd. 
Three-way  lighting  switches  — W.  McGecch  &  Co. 
Solid  rubber  tires.— Shrewt bury  &  Challiner  Tyre  Co.,  Ltd. 

Hastings. — The  T.C.  on  June  19th  accepted  the 
tender  of  Messrs.  Oliver  Arc  Lamp,  Ltd.,  for  100,000  pairs  of 
carbons  for  Oriftamme  arc  lamps,  at  £2S0. 

II  in  (I  ley. — The  U.D.C.  has  accepted  the  tender  of 
the  B.I.  and  Helsby  Cables,  Ltd.,  for  cables,  cast-iron  joint  boxes, 
and  cast-iron  feeder  pillars,  at  £1,007. 

Huddersneld. — The  managers  of  Kirkheaton  National 
School  have  accepted  the  tender  of  Mr.  T.  W.  Broadbent  for 
installing  electric  light. 

The  Tramways  Committee  has  accepted  the  tender  of  the  B.I. 
and  Helsby  Cables,  Ltd.,  for  the  supply  of  one  mile  of  2/0  hard- 
drawn  (round)  copper  trolley  wire  ;  and  has  made  a  contract  with 
the  United  Electric  Car  Co.,  Ltd.,  for  14  top-deck  covers  for  cars. 

Hull. — Messrs.  Clark  &  Graham,  of  Hull,  have  been 
appointed  to  supply  electrical  goods,  &c,  to  the  Board  of  Guardians 
during  the  new  six  months. 

Leeds. — The  Corporation  Sub-Tramways  and  Electric 
Committee  has  accepted  the  tender  of  Messrs.  Appleyard  Bros, 
for  the  construction  of  a  transformer  chamber  at  the  premises  of 
the  Kirkby  Banks  Screw  Co.,  Ltd.,  Beeston,  for  £190. 

Lerwick, — Messrs.  Mackenzie  &  Moncur  have  secured 
the  contract  for  the  heating  installation,  the  hot-water  supply, 
and  the  electric  lighting,  of  the  new  hostel  at  Lerwick. 

London. —  L.C.C. — The  Highways  Committee  reports 
having  arranged  during  the  Whitsuntide  recess  for  the  motor 
generators  at  the  lewisham  sub-station,  to  be  repaired  by  Siemens 
Bros.  Dynamo  Works,  Ltd.,  at  a  cost  of  £147. 

The  Committee  reports  the  acceptance  of  Messrs.  J.  Williamson 
and  Co.,  for  the  supply,  during  1914-15,  of  cast-iron  plough  shoes 
for  the  tramway  department. 

The  Main  Drainage  Committee  reports  the  receipt  of  the  follow- 
ing tenders  for  electrical  resistance  indicators  for  recording  tem- 
peratures with  the  superheaters  attached  to  the  new  boilers  at  the 
Crossness  pumping  station. 

Leskole  Co.,  Ltd (recommended)    £77 

R.W.Paul -'    ..     105 

„  (alternative)    112 

St.  Pancras. — The  Electricity  Committee  recommends  that  the 
tender  of  Messrs.  J.  H.  Beattie  &:  Co.,  Ltd.,  be  accepted  for  the 
supply  of  the  following  coal  for  a  year  :— 2,100  tons  of  Baddesley 
beans  at  16s.  2d.  per  ton,  12,000  tons  of  Newdigate  screened  beans 
at  14s.  3d.  per  ton,  and  6,000  tons  of  Newdigate  large  double- 
screened  nuts  at  16s.  per  ton,  for  the  King's  Road  generating 
station  ;  and  8,0^0  tons  of  Haunch  wood  hard  steam  coal  at  17s.  6d. 
per  ton.  for  the  Regent's  Park  generating  station. 

STK.rNKY.— The  Electricity  Supply  Committee  reoommends  the 
acceptance  of  the  following  tenders  for  the  supply  of  ooal  and 
coke  for  the  Electricity  Department : — 

Messrs.  M.  Abbott  A  Co.,  150  chaldrons  of  broken  coke  at  10s.  91.  per 
chaldron  and  700  chaldron  of  unbroken  coke  at  0s.  Ud.  per  chaldron; 
Mr.  O.  Franklin,  200  tons  of  London  made  small  coal  at  16s.  !)d.  per 
ton  ;  Messrs.  J.  HudBon  &  Co.,  Ltd.,  850  tons  of  Welsh  Colliery  small 
(Hrxola)  coal  at  17s.  lOd.  per  ton  and  25  tons  of  TanQelda  (Hmithl) 
Bouth  Hett'n  coal  at  2ls.  9d.  per  ton;  McsBrs.  Hargeani,  I,  >iigauff 
and  Co,,  200  tons  of  Bharlcston  WalNend  coal,  25s.  8d.  per  ton; 
Spenser,  Whatloy,  Ltd.,  560  tons  of  Grifl  2  yd.  hard  large  coal  at  21s. 
per  ton  ;  20')  tons  of  News' igate  nut  alack  (through  I)  nutty  small  coal 
at  12s.  per  ton, 
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Demand  Indicators,  2,}  to  100  amps,  — U.I.  &  Holsby  Cables,  Ltd.,  I AT-70  ; 
Reason  Manufacturing  Co.,  Ltd.,   B80O, 

Coinblncd  Meters  and  Demand  Indicators,  200  to  750  amps.— G.H.  Oo., 
Ltd.,  £M1;  Landis  &  Gyr,  Ltd,  \AiB3t  Koison  ManufaoturinR  Co.,  Ltd., 
£86;);  Siemens  Bros.  Dynamo  Works,  Ltd.,  r  189, 

Tim.' dwitohos.— Ferranti,  Ltd.,  |;jE2Ml;  W.  Ooipel  &  Co.,  £702;  Landis 
and  Gyr,  Ltd,  ' :  i'liil ;  Reason  Manufacturing  Co.,  £TM;  Venner  Time 
Switches,  Ltd.,  £658. 

*  Mot  to  specification.  I  No  samplo  submitted, 

I   10-amp.  size  only  tendered  for. 

The  Committee  recommendB  the  acceptance  of  the  tenders  of 
Messrs.  Chamberlain  &  Hookham,  Ltd.,  for  the  supply  of  meters  of 
50  to  100  amps.  ;  the  G.E.  Co.,  Ltd.,  for  combined  meters  and 
demand  indie Uors  200  to  760  amps.  ;  the  Reason  Manufacturing' 
Co..  for  meters  2.J  to  25  amps.,  and  for  demand  indicators  2\  to 
100  amps.  ;  the  Venner  Time  Switches  Ltd.,  for  time  switches'. 

For  the  supply  of  carbons  for  12  months  the  following  tenders 
were  received  : — 

White  arc    Flame  aro 
oarbone.      carbons.        Total. 

Henrion  Carbons        £486  £830  £816 

W.  Geipel  &  Co 580  828  4)08 

Bhip  Carbons,  Ltd. Will  not  aocept  :W1  916 

contract  for 
white  arc 
carbons  only. 
Siemens  Bros,  Dynamo  Works,  Ltd.     .  646  324  96!) 

Electrical  Co.,  Ltd 624  351  S.77 

8loan  Eleotiioal  Co.,  Ltd 509  496  1,005 

W.  Geipel  &  Co.  (alt.)  G'.m  328  1.0-2;) 

G.E.  Co.,  Ltd 677  486  1,163 

Crompton  &  Co.,  Ltd 562  614  1,176 

H.  Tuohman 606        No  tender         606 

received  for 
flame  oarbons. 

The  Committee  recommends  that  the  tender  of  Messrs.  Siemens 
Broa.  Dynamo  Works,  Ltd.,  for  flame  arc  carbons  be  accepted,  and 
that  of  the  Sloan  Electrical  Co.,  Ltd.,  for  white  arc  carbons. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  have  obtained  a 
contract  from  the  Royal  Mail  Steam  Packet  Co.,  for  the  supply 
of  metal-filament  lamps,  which  includes  tantalum  lamps  for  ship 
lighting1  and  Wotan  lampi  for  office  lighting,  both  at  London  and 
Sauthampton,  for  the  ensuing  12  months. 

liOSSiemonlli,— The  T.O.  has  accepted  the  tender  of 
Messrs.  Primrose  &  Primrose,  for  installing  electric  light  in  the 
Town  Hall  and  public  library. 

Mexboroush. — The  U.D.C.  has  accepted  the  tender 
of  Messrs.  J.  H.  Tucker  for  50  sets  of  consumers'  main  fuses,  at 
6s.  2d.  per  set. 

Sevenoaks. — Messrs.  S.  Young  &  Son  have  had  orders 
placed  for  wiring  of  New  Beacon  Schools,  Sevenoaks  ;  "  Howdale," 
Oxted  ;  and  "  Mount  Harry,"  Sevenoaks. 

Southend-on-Sea. — The  T.C.  has  accepted  the  tender 
of  Messrs.  Eigar  Allen  &  Co.,  Ltd..  of  Sheffield,  for  a  curve  for  the 
tramways  in  Southehurch  Avenue,  at  £296. 

Wallasey. — Messrs.  Chamberlain  &  Hookham  have 
received  the  contract  for  h.  .c.  meters  for  this  town. 

Walt  hams  tow. — The  U  D.O.  Finance  Committee  has 
accepted  the  tender  of  Mefsrs.  W.  T.  Henley's  Telegraph  Works, 
Ltd.,  at  £678,  for  cable  and  jointing  ;  also  that  of  the  Albion  Clay 
Co.,  Ltd.,  at  £309,  for  stoneware  conduits. 


THE   ELECTRICAL    ENGINEERS 
(LONDON   DIVISION). 


Commanding  Offloer— Liaui.-OoL.  H,  M,  Leaf, 
The  following  orders  have  been  issued  i — 

Friday,  June    26th.— "D"  Company.     Infantry  drill,  7.30  to  830  p  m. 

Technical  instruction,  8.46  to  10  p.m. 
Saturday,  June  27th.— Main  body  for  Berehavcn   Cam])   will  parade  at 

headquaiters  at  12  noon.    Regimental  business  will  be  transacted  till 

12  noon. 
Monday,  June  28th,  and  to  a  date  in  Ootober  which  will  be  notified  later, 

headquarters  will  be  closed  for  drill  purposes. 
Headquarters    will   be  opened  daily   for  the    transaction    of    regimental 

business  from  10  a.m.  till  4  p  m.,  except  Saturdays,  on  whieh'days  the 

opening  will  be  from  10  a.m.  till  12  noon.     Headquarters  will  be  closed 

{or  all  purposes  on  August  3rd  and  4tb,  1914, 

(Bigned)         F,  R,  Holt-White,  Capt.  R.E.,  Adjutant, 

For  Officer  commanding  L.E.E, 


Baltl-Wiilliiht'  Smlity.  -Haturday,  Jul 

North   or   England   Institute   Ol   Mining   nml    Mnchnnlcal   F.ni!- 

Wireless  suiiiiv  of  London 

Mi.  Baail  Hi' 

Institution  of   Municipal  Engineers.— Friday  and  Saturday,  July  8rd  and 
1th.     iN'uith  VVi  ,n  in  DUti  Mancheit'-r. 


NOTES. 


The  American  Society  for  Electrical  Develop- 
ment.— The  Society  for  Electrical  Development  held  its  second 
annual  meeting  on  June  1st  at  the  B;llcvuc-Stratford  Hotel, 
Philadelphia,  Pa.  Mr.  J.  M.  Wakeman,  general  manager  of  the 
Society,  reported  that  the  funds  necessary  to  begin  active  work 
had  been  pledged,  and  that  the  best  men  available  to  carry  on  the 
work  had  been  secured.  This  work  has  been  divided  into  sections 
as  follows  : — Field  co-operation,  new  development,  commercial 
exchange  bureau,  and  editorial  and  advertising.  The  activities  of 
the  Society  are  well  under  way,  directed  by  the  following  staff  : — 

Mr.  George  Birton  Muldaur,  M.E.,  is  in  charge  of  the  work  of 
the  first  section,  and  Mr.  Robert  N.  Lee  has  been  engaged  to  assist 
him.  Mr.  Muldaur  will  travel  about  the  country  forming 
co-operative  leagues  for  more  intensive  local  development  of  the 
industry,  aiding  architects  and  builders  to  arrange  for  complete 
electric  service  instead  of  lighting'  alone,  bringing  text-books  and 
lecture  courses  up-to-date,  fco,  Mr.  John  P.  Mallett,  E.E.,  will 
investigate  the  present  uses  of  electricity  in  the  various  industries 
and  report  how  these  applications  can  be  extended.  Mr.  Theodore 
Dwight,  who  is  in  charge  of  the  commercial  exchange  bureau,  will 
secure  and  index  information  regarding  the  use  of  electricity. 
This  information  will  be  at  the  service  of  the  members  of  the 
Society.  The  news  and  advertising  department  is  in  charge  of 
Mr.  H.  C.  Spaulding.  Mr.  L.  G.  Harknees-Smith  has  been  placed 
in  charge  of  a  department  which  will  aim  to  illustrate  by  means 
of  motion  pictures  the  uses  of  electricity  in  the  home,  mill,  factory 
and  farm.  A  window-trimming  department  has  also  been 
organised  and  placed  under  the  supervision  of  Mr.  A.  J.  Edgel). 
Sample  electrical  displays  are  being  set  up  in  windows  and  photo- 
graphs taken  and  distributed  among  the  members  of  the  Society. 
Printed  instructions  on  how  to  trim  the  windows  are  sent  with 
the  illustrations. 

Mr.  Wakeman  further  reported  that  the  society  membership  con- 
sisted of  298  central  stations,  186  manufacturers,  272  jobbers  and 
dealers,  588  contractors,  and  23  miscellaneous  industriep.  He  said 
that  the  Society  was  still  desirous  of  increasing  its  membership  in 
order  that  the  development  work  may  be  made  more  extensive. 

Mr.  James  Smieton,  jun.,  acting  treasurer  of  the  Society,  then 
presented  his  report. 

The  following  members  of  the  board  of  directors  were  elected  to 
represent  the  central  stations: — Messrs.  J.  E.  Montagup,  Niagara 
Falls,  N.Y.  ;  manufacturers,  H.  B.  Crouse,  Syracuse,  N.Y.  ;  jobbers 
and  dealers,  Fred.  Biesell,  Toledo,  O. ;  and  contractors,  G.  M. 
Sanborn,  Indianapolis,  Ind. ;  each  to  serve  four  years. 

At  the  meeting  of  the  board  of  directors  which  followed,  this 
resolution  was  unanimously  adopted  :  "The  Society's  efforts  shall 
be  devoted  to  developing  the  use  of  electrical  energy  by  the  general 
public,  thus  increasing  the  market  of  all  engaged  in  the  industry, 
leaving  the  question  of  defining  the  channels  through  which,  and 
methods  by  which,  the  present  and  increased  market  shall  be 
reached,  to  experience  and  local  co-operation." 

A  resolution  was  also  adopted  to  the  effect  that,  "Any  member 
whose  semi-annual  subscription  becomes  seven  months  in  arrears 
shall  be  dropped  from  membership  in  the  Society." 

The  following  officers  were  elected  to  serve  for  the  ensuing 
year: — President,  Henry  L.  Doherty  ;  first  vice-president,  W.  H. 
Johnson ;  second  vice-president,  A.  W.  Burchard  ;  third  vice- 
president  W.  E.  Robertson  ;  fourth  vice-president,  J.  R.  Crouse  : 
fifth  vice-president,  Ernest  Freeman ;  general  manager,  J.  If, 
Wakeman  ;  acting  secretary-treasurer,  James  Smieton,  jun.  The 
following  were  elected  to  serve  as  the  Executive  Committee  during 
the  ensuing  year  : — H.  L.  Doherty,  Ernest  Freemar.  A.  \Y. 
Burchard.  J,  R.  Strong,  Gerard  Ssvope,  L.  A.  Osborne,  W.  E. 
Robertson,  J.  R.  Crouse  and  W.  H.  Johnson.  Mr.  Johnson  was 
elected  chairman  of  the  Executive  Committee, 

Appointments  Vacant. — Assistant  telegraph  engineer 
(£400),  for  Gold  Coast  Government  ;  assistant  storekeeper  (£21 
month)  for  Shanghai  Municipal  Electricity  Department  :  switch- 
board attendant  (26s.  week)  for  Cleckheaton  U.D.C. 


Inquiry. — Makers  of 

asked  for. 


'Cleveland"  accumulators    aro 


Kalinin, — The      Sheffield     Radium     Committee     has 

entered  into  a  contract  for   the  purchase  of  half  a  grorrme  of 
radium  ;  £8,989  bas  been  raiEed  towards  meeting  the  cost. 
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The   National    Physical   laboratory.  —  On  Friday 

last  the  annual  meeting-  of  the  General  Board  was  held  at 
Teddington  ;  Sir  Wm.  Crookes,  P.R.S.,  chairman  of  the  Board, 
presided,  and  was  supported  by  Lord  Rayleigh  (chairman  of  the 
Executive  Committee),  Dr.  A.  Schuster  (hon.  secretary).  Sir  A.  B. 
Eempe  (hon.  treasurer,  Royal  Society),  and  Dr.  R.  T.  Glazebrook, 
director  of  the  Laboratory. 

The  report  and  accounts  for  the  year  1913  14  were  presented  and 
approved.  Owing  to  a  change  in  the  financial  year  of  the  Labora- 
tory, which  now  ends  on  March  31st,  the  report  covered  15  months' 
work.  The  deaths  of  Sir  Wm.  White,  Mr.  R.  Kaye  Gray,  and  Sir 
David  Gill  were  recorded  with  deep  regret ;  Sir  Archibald  Geikie 
and  Sir  Arthur  Riicker  had  retired,  and  Sir  Francis  Hopwood  had 
been  appointed  to  a  seat  on  the  Board.  The  report  stated  that 
owing  to  the  great  increase  in  the  work  of  the  Laboratory  since 
its  establishment  in  1901.  and  the  heavy  financial  liability  incurred 
by  the  Royal  Society  in  its  management,  steps  had  been  taken  by 
the  Board  and  supported  by  the  technical  societies  concerned,  with 
a  view  to  enabling  the  Royal  Society  to  prepare  a  new  scheme  of 
organisation  for  submission  to  the  Treasury. 

Great  progress  had  been  made  in  the  work  and  equipment  of  the 
Laboratory  during  the  year.  Time  signals  were  received  daily 
from  the  Eiffel  Tower  and  Norddeich,  as  well  as  from  Greenwich. 
The  value  of  the  goods  sent  for  test  approached  £300,000.  Since 
December  last  about  115  mgm.  of  radium  had  been  certified. 
Numerous  additions  had  been  made  to  the  staff,  and  the  Com- 
mittee felt  that  in  order  to  maintain  the  high  quality  of  the  work 
the  salaries  of  the  senior  members  ought  to  be  increased.  Work 
had  been  carried  out  for  numerous  Governmental  Departments, 
Colonial  Governments  and  engineering  institutions.  Mr.  F.  E. 
Smith's  research  on  the  absolute  measurement  of  the  standard  of 
electrical  resistance  had  been  completed,  the  result  being  accurate 
to  about  four  parts  in  100,000,  and  representing  a  marked  advance 
on  anything  previously  achieved  ;  Mr.  Smith  found  that  the 
International  Ohm  =  100052  X  10-'  c.G.s.  units  of  resistance,  or 
that  the  length  of  the  column  of  mercury  which  represemted  the 
true  ohm  should  be  106245  cm.,  instead  of  106300. 

In  view  of  the  pending  electrification  of  the  London  and  South- 
western Railway  through  Teddington,  and  the  statutory  require- 
ment that  the  magnetic  disturbances  produced  thereby  at  the 
Laboratory  should  not  exceed  the  present  value  by  more  than 
20  per  cent.,  recording  magnetometers  had  been  set  up  in  a 
building  in  the  garden  at  some  distance  from  the  Laboratory  by 
Mr.  Smith.  Mr.  Campbell's  work  on  the  measurement  of  induct- 
ance and  capacity  at  the  high  frequencies  employed  in  wireless 
telegraphy  had  made  satisfactory  progress,  as  well  as  the  measure- 
ment of  the  power  conveyed  by  high-frequency  currents,  and 
researches  in  magnetisation  under  large  magnetising  forces.  Mr. 
I'aterson  and  Mr.  Rayner  had  developed  improved  instruments  for 
the  measurement  of  large  alternating  currents,  and  Mr.  Meleom 
had  investigated  the  conductivity  of  steel  rails  for  the  Engineer- 
ing Standards  Committee,  and  the  heating  of  buried  cables  for  the 
LEE  Important  researches  in  other  departments  had  alto  been 
carried  out. 

Daring  the  year  1913-14  (12  months)  259  electrical  apparatus 
had  been  tested  in  the  Physics  Department,  and  3.828  in  the 
Electrotechnics  Department — the  latter  comparing  with  2,512  in 
1912  ;  of  these,  774  tests  related  to  ammeters,  838  to  voltmeters, 
517  to  shunts,  469  to  dielectric  strength,  and  414  to  supply  meters. 
Thermometer  tests  numbered  over  28,000. 

Daring  the  year  1913-14  the  income  rose  from  £32.058  to 
£43,713,  about  36  per  cent.  Expenditure  increased  from  £32  479 
to  £40.968,  including  £2,339  extraordinary  capital  expenditure. 
Salaries  and  wages  amounted  to  £28,407,  compared  with  £24,436. 
The  year  ended  with  a  balance  of  £2,745  to  credit ;  in  1912  there 
was  a  deficit  of  £420.  There  was  a  debt  of  £2,661  on  the  Tank 
Building  Fund,  to  the  reduction  of  which  part  of  the  balance 
would  be  applied. 

Annual    Outings. — The    works   and    offices    of    the 

Western  Electric  Co  ,  Ltd  ,  will  be  closed  to-morrow,  Satur- 
day, June  27oh,  as  the  annual  outing  is  taking  place  to  Claoton- 
on-Sea. 

Last  Saturday  week  the  staffs  of  the  office  and  works  of  the 
Clyde  Valley  Electrical  Co.  went  for  their  annual  trip  to  Kilchattan 
Bay. 

The  members  of  the  electrical  staff  at  Crewe  works,  for  their 
outing  to  Liverpool,  went  by  train  to  Ellesmere  Port,  where  they 
boarded  a  steamer  and  sailed  down  the  Manchester  Ship  final 
and  the  Mersey.  Upon  arrival  at  Liverpool,  the  party  inspected 
the  ss.  Jla/'ir,  which  was  lying  in  Canada  Dock,  and  after  tea 
various  places  of  interest  in  and  about  the  city  were  visited.  A 
resolution  of  thanks  was  passed  to  Mr.  Ernest  Bull  for  his  work 
in  arranging  the  outing. 

Scottish  Tramway  Managers'  Conference. — Repre- 
sentatives from  (4'a«gow,  Dundee,  LsHh,  Falkirk,  Kirkcaldy,  Dum- 
barton, Paisley.  Ayr,  Dunfermline,  Wemyss  and  Perth,  attended 
the  annual  conference  at  Perth,  when  Mr.  F.  Coutts,  Paisley,  pre- 
sided. On  the  opening  day  the  representatives  were  entertained  to 
luncheon  by  the  Lord  Provost,  and  later  motored  to  Bridge  of  Earn, 
where  Mr.  Snell,  manager  of  the  Perth  Corporation  Tramways, 
entertained  the  visitors  to  tea.  The  papers  read  at  the  Conference 
dealt  with  the  motor-'bus  and  roads  and  tramway  tracks.  Mr. 
Siell  gave  interesting  details  regarding  the  Perth  Corporation 
motor-bus  schene,  expressing  the  opinion  that  the  motor-'buses 
had  a  great  future  before  them  as  feeders  for  tramways,  and  were 
far  before  the  railless  trolley  system.  He  did  not  go  the  len»th  of 
saying  that  the  motor-'bus  would  ever  oust  the  electric  tramway 
but  there  was  no  doubt  that  it  was  a  competitor. 


Liverpool  Electricians'  Strike.— Our  Liverpool  corres- 
pondent writes : — "Some  400  electricians  employed  by  about  50 
local  firms  are  out  on  strike  in  Liverpool.  The  men  failed  to  turn 
in  to  work  on  Monday,  following  a  resolution  passed  at  a  mass 
meeting  of  the  Electrical  Trades  Union,  held  on  Sunday  night. 
This  drastic  action  has  been  taken  in  reply  to  the  employers  who 
notified  them  of  a  reduction  of  Jd.  per  hour  in  the  rate  of  wages. 
The  following  is  the  notice  which  was  posted  in  all  the  workshops 
in  the  city  by  the  masters  : — '  Owing  to  no  signed  rules  being  in 
operation  between  the  Master  Builders'  Association  and  the  Elec- 
trical Trades  Union,  the  wages  of  all  Union  wiremen  will  be 
reduced  in  accordance  with  the  notice  sent  by  the  Master  Builders' 
Association  to  the  Electrical  Trades  Union.  All  wiremen's  wages 
will  be  reduced  by  Jd.  per  hour  as  and  from  Saturday,  the 
20th  inst.' 

"In  December  last  the  men  received  an  advance  from  9d.  to  9jd. 
per  hour,  and  almost  immediately  afterwards  they  put  forth  fresh 
demands,  including  a  1p.  an  hour  wages,  a  decrease  of  3J  hours,  Is. 
per  day  extra  for  dirty  work,  and  Is.  61.  extra  per  day  for  cold 
storage  (E.T.U.  delegate  to  decide  the  definition  of  rules  re  dirty 
work).  An  alteration  of  each  of  the  15  rules  then  in  operation 
was  sought.  Under  the  old  rules  deputations  to  employers  were 
to  consist  of  six  working  tradesmen,  but  the  new  demands  provided 
for  six  delegates  of  the  E.T.U.  in  place  of  men  directly  concerned, 
while  on  the  Board  of  Conciliation  four  E.T.U.  representatives 
were  to  be  substituted  for  operatives.  Among  the  other  demands 
submitted  was  one  providing  for  three  months  notice,  instead  of 
six  months  from  either  side  for  alteration  of  rules,  which  meant 
that  duriog  the  progress  of  any  large  job,  the  men  migh^  demand 
more  wages,  with  a  consequent  loss  to  the  employer. 

"The  employers  could  not  see  their  way  to  grant  the  fresh 
demands,  but  no  action  was  taken  by  the  men's  Union  when  the  notice 
expired  on  June  1st,  and  the  employers  were  unable  to  obtain  any 
satisfaction  from  the  men's  Union  as  to  what  Bteps  they  proposed 
to  take. 

"  The  masters  had  no  desire  to  reduce  the  men's  wages,  but  they 
felt  that  it  was  the  only  course  by  which  the  employes  could  be 
forced  to  reconsider  the  situation  and  sign  the  agreement  embody- 
ing the  working  rules  which  had  just  expired. 

"  It  is  important  to  point  out  that  if  the  men's  demands  were 
conceded,  Liverpool  firms  would  be  placed  at  a  considerable  dis- 
advantage when  competing  with  Manchester  firms  for  country 
contracts.  The  men  in  Manchester  are  paid  9Jd.  per  hour,  and 
the  rate  of  pay  in  London  even  is  only  lOJd.  The  demand  of  the 
Liverpool  men  for  Is.  per  hour  if  granted,  would  represent  an 
increase  approximately  of  10a.  6d.  per  week  on  their  present 
wages.  If  the  men  sign  an  agreement  embracing  the  old  working 
rules  under  which  they  would  get  9£d.  an  hour,  as  in  Manchester, 
it  is  understood  that  the  employers  would  be  agreeable. 

"  At  the  present  time  business  is  not  over  brisk  in  the  electrical 
trade  in  Liverpool,  but  work  is  not  completely  at  a  standstill,  a 
considerable  number  of  men  still  remaining  at  work." 

Notes  from  the  Rand. — Our  Johannesburg  corres- 
pondent writes  : — The  third  annual  mining  exhibition,  promoted 
by  the  Chemical,  Metallurgical  and  Mining  Society,  was  opened 
on  May  19th.  in  the  Johannesburg  Drill  Hall.  In  one  sense  it  is 
the  most  important  yet  held,  the  Society  on  the  present  occasion 
having  directed  its  efforts  towards  imparting  a  much-needed  fillip 
to  the  "Safety  First"  movement.  In  1913,  there  were  2,345 
accidents  in  the  Rand  Mines,  involving  808  deaths,  and  injuries  to 
2,005  persons,  and  some  detailed  reference  may  be  made  to  the 
award  of  the  first  and  second  prizes  (£25  and  silver  medal,  and  £  15 
respectively),  which  have  been  made  by  the  Rand  Mutual 
Assurance  (J.,  for  exhibits  in  the  "  Safety  First "  section.  The 
first  prize  has  gone  to  Mr.  A.  Nowaer,  of  Modderfontein,  for  a 
safety  clip  "  for  the  prevention  of  misfires  due  to  the  pulling  out 
of  f Uie  and  detonator  from  the  primer."  Mr.  W.  A.  L'ndberg,  of 
the  Ferreira  Deep  G.M.  Cj.  was  the  winner  of  the  second 
priz*.  with  a  device  for  preventing  the  over-winding 
of  electric  hoists.  It  has  been  designed  to  prevent  over-winding 
accidents  when  hoisting  either  men  or  rock.  There  are  three 
principal  parts,  viz. :— (I)  Electrical  contaots  in  the  head-gear  for 
rock  hoisting.  (2)  Electrical  contacts  above  the  collar  of  the 
shaft  for  men  hoisting.  (3)  A  three-point  controller  operated 
by  the  hoist  driver.  When  the  "  men  "  or  "rock"  contacts  are 
operated  by  the  skip,  or  cage,  the  main  switch  to  the  winder  is 
opened  by  a  no-volt  coil,  and  the  post-brakes  are  automatically 
applied.  When  rock  is  being  hoisted,  a  lever  on  the  controller  is 
placed  on  the  "  rock"  position,  and  then  only  the  contacts  in  the 
head-gear  are  in  circuit.  When  the  signal  is  given  to  raise  men, 
the  driver  places  the  controller  lerer  to  the  "  men  "  position,  and 
(what  is  most  important)  he  cannot  give  the  return  bell  signal 
until  he  has  done  so.  The  plunger  of  the  contact)  at  the  collar  of 
the  shaft  is  palled  out  at  once  by  a  solenoid  acted  upon 
by  the  controller  lever  when  on  the  "  men "  position. 
Oa  the  resumption  of  rock  hoisting,  the  first  skip  passing  the 
plunger  pushes  it  back  out  of  reach  of  succeeding  skips,  Baving 
wear.  Should  an  over-wind  take  place  when  the  controller  lever 
is  in  either  the  "rock  "  or  "  men  "  pisition,  the  driver  cannot  start 
his  motor  until  the  handle  of  the  controller  is  brought  to  the 
"  off  "  position.  A  bell  then  rings  until  the  skip  has  been  moved 
from  the  dancer  point.  The  advantages  of  the  device  are  that  the 
contacts  are  operated  directly  by  the  frkip,  which  is  independent  of 
stretching  of  ropes,  faulty  indicators,  &o.,  and  is  therefore 
applicable  to  "whiting"  hoists,  as  well  as  drum  hoists.  It  is 
understood  that  four  sets  have  been  in  successful  operation  since 
February,  1913. 

(Continued  on  page  1079.) 
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THE   KING'S   BIRTHDAY  HONOURS   LIST. 


In   the    list    of   birthday    honours  published    on    Mondiiy 
morning  last,  two  well-known  electrical  men  figure. 

Knighthoods  have  been  conferred  in  both  oases,  and  we 
offer  our  hearty  congratulations  to  Sir  John  P.  0.  Snell, 
the  well-known  consulting  engineer,  and  to  Sir  Albert  II. 
Stanley,  managing  director  of  the  "  Underground." 

Sir  .Ioiin  SKell. 

Aa  the  former  of  these  is  president-elect  of  the  Institution 
of  Electrical  Engineers,  the  honour  comes  as  one  of 
especial  interest  at  the  present  moment.  Sir'i.Iohn  took  a 
very  prominent  part 
in  the  arbitration 
proceedings  con- 
nected with  the 
purchase  by  the 
Government  of^the 
undertaking 'of, 'the 
National  Telephone 
Co.  He  was  not 
only  the  principal 
witness  for  the  Post 
Office,  being  in  the 
box  for  12  or  14 
days,  but  he  shoul- 
dered the  bulk  of 
the  preparation  of 
the  case  on  that 
side.  It  will  be 
remembered  that 
the  award  showed  a 
saving  of  many 
millions  sterling  to 
the  State,  and  it  is 
understood  that  for 
his  services  rendered 
in  this  connection 
the  present  honour 
has  been  bestowed 
upon  Mr.  Snell.  It 
had  been  expected 
that  others  who 
played  an  important 
part  in  connection 
with  the  same  pro- 
ceedings would  also 
have  appeared  in 
the  list,  but  for 
some  reason  or 
other  they  are  not 
so  rewarded. 
Honours  are  not 
al  ways  so  swift 
in  falling  as  has 
happened  in  Sir 
John's  case  ;    they  are  overdue  in  several  directions. 

Sir  John  Snell,  when  he  takes  up  the  reins  of  office  at 
the  Institution  of  Electrical  Engineers,  will  do  so  as  a  man 
in  his  early  prime,  for  he  is  only  45  years  of  age.  In 
view  of  recent  events,  the  reader  may  wonder  whether  he 
will  have  a  "policy,"  but  we  have  no  authority  for 
making  any  suggestions  of  any  kind  in  that  connection, 
unless  such  be  conveyed  by  the  knowledge  which  we  have 
that  he  was  disappointed  at  the  collapse  of  the  Industrial 
Committee.  He  has  some  experience  of  the  needs  of  local 
sections,  for  he  was  at  one  time  chairman  of  the  Newcastle 
Section.  For  five  or  six  years  he  has  occupied  a  seat  on  the 
Council.  He  was  also,  when  in  the  north-east  district,  vice- 
president  of  the  local  section  of  the  Institution  of  Civil 
Engineers.  Sir  John  is  chairman  of  the  Electrical  Section 
of  the  Engineering  Standards  Committee. 

During  his  period  of  office  as  city  electrical  engineer  at 
Sunderland,  he  was  responsible  for  the  building  up  of  a  big 
electric  supply  industrial  load,  and  he  was  a  recognised 
authority  on  the  engineering  side  of  electricity  supply.  Two 
standard  books  have  been  produced  under  his  authorship, 


&m  John  Snell. 
Pres.-Elect  I.E.E. 


namely,  "  Distribution  of  Electrical  Energy,"  and  "Power 
Bouse  Design'!  (1911).  Be  left  municipal  lervioe  at 
Sunderland  in  1906,  and  began  consulting  practice  in 
OaxtOU  House,  Westminster,  on  -lanuary  1st,  1907,  anion:' 
other  connections  secured  being  the  DUeUOS  AyreS  arid 
Pacific  Railway,  for  the  electrical  work  of  which  he  has  been 
responsible,  including  the  Mahia  P.lanca  powerhouse,  lb- 
had  earlier  been  retained  by  the  London  County  Council 
in  connection  with  '  one  of  the  schemes  for  electricity 
supply,  indeed,  it  was  really  his  interest  in  this 
matter'  thati    induced    him     to    come    South.       On    the 

death  of  .Major 
Cardew,  as  a  result 
of  arrangements 
entered  into  with 
Mr.  Arthur  Preece 
the  subject  of  these 
notes  became  a 
partner  in  the 
firm  of  Preece, 
Cardew  &  Snell 
in  September,  1910. 
His  personal  contri- 
bution to  the  opera- 
tions of  that  firm 
is  concerned  with 
heavy  power  work, 
generating  stations, 
and  so  forth,  but 
he  devotes  himself 
principally  to 
giving  expert  evi- 
dence and  advising 
in  a  consultative 
capacity  many 
municipal  Corpora- 
tions. Recently 
he  was  retained 
by  the  Bristol  Cor- 
poration in  con- 
nection with  its 
Tramways  Bill,  and 
he  is  now  acting 
similarly  in  con- 
nection with  the 
Belfast  Corpora- 
tion extensions. 
He  has  further 
lately  rendered 
assistance  in  the 
form  of  evidence  to 
the  London  County 
Council  in  respect  of 
its  present  electric 
supply  problem. 
Sir  Albert  Stanley. 
Sir  Albert  H.  Stanley  is  the  managing  director  of  that 
great  network  of  lines  of  electric  railways  and  motor- 
omnibuses  owned  and  controlled  by  the  LTnderground 
Electric  Railways  Co.,  and  the  London  General  Omni- 
bus Co. 

He  has  undoubtedly  played  a  very  important  part  in  the 
consolidation  of  these  various  interests  which  has  helped 
greatly  in  the  better  organisation  of  London  traffic  and 
relieved  to  some  extent  the  congestion  and  want  of  co- 
ordination that  formerly  existed.  He  is  managing  director 
of  the  LTnderground  Electric  Railways  Co.  of  London,  and 
of  the  Metropolitan  District  Railway,  the  London  Electric 
Railway  Co.,  the  Central  London  and  City  and  South 
London  Railways.  He  is  also  a  director  of  the  London 
United  Tramways  and  the  London  and  Suburban  Traction 
Co.,  Ltd.  Sir  Albert,  who  is  only  39  years  of  age,  prior  to 
his  taking  control  of  these  vast  undertakings  in  London, 
was  for  some  12  years  general  mauager  of  leading  American 
electric  railways.  He  is,  however,  an  Englishman  by  birth 
— a  native  of  Derby. 


tWoking. 
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Oth  kr  Honours. 

Others  whose  names  appear  in  the  list  are  : — Sir  J.  W. 
Benn  (L.C.C.  Progressives'  Leader)  who  is  promoted  from 
knighthood  to  be  a  baronet  :  Mr.  1).  M.  Stevenson,  of 
Glasgow,  also  one  of  the  seven  new  baronets,  if  we 
remember  aright,  had  much  to  do  with  municipal  tele- 
phony in  (ilasgow  ;  Mr.  T.  K.  Hose,  D.Sc,  chemist  and 
assayer  to  the  Royal  Mint  for  the  past  1 2  years,  is  made 
a  knight  ;  Mr.  Richard  Meredith,  Director  of  Telegraphs, 
Indian  Telegraph   Department,  is  appointed  CLE. 

The  Hon.  Adam  Beck,  who  receives  the  honour  of 
K  night  Bachelor,  is  chairman  of  the  Hydro-Electric  Tower 
Commission  of  Ontario.  He  is  described  in  the  Press  as 
"  Minister  without  portfolio  of  the  Province  of  I  Mitario." 

The  Hon.  G.  E.  Poster,  Minister  of  Trade  and  Commerce, 
Canada,  and  Lieut.-Col.  (i.  L.  Eyles,  M.Inst.C.E.,  Consulting 
Engineer  for  Railways  to  the  Crown  Agents  for  the  Colonies, 
both  appear  in  the 
Colonial  Office  List 
with  promotions  to 
K.C.M.G.  In  the 
Indian  List,  Mr. 
W.  (iunnell  Wood, 
A.M.I.C.E.,  Chief 
Engineer  and  Secre- 
tary to  the  Govern- 
ment in  the  United 
Provinces  Public 
Works  Department, 
becomes  a  C.S.I. ,  and 
Mr.  P.  Glynn  Mes- 
sent,M.I.C.E.,  chief 
engineer  to  the  Bom- 
bay Port  Trust,  and 
Mr.  R.  H.  Tickell, 
M.I.C.E.,  Chief  En- 
gineer to  the  Public 
Works  Department, 
Central  Provinces, 
are  both  given  the 
CLE.,  as  is  also  Mr. 
Thomas  Summers, 
M.I.CE.,lateofthe 
Bombay  Public 
Works  Department. 

We  do  not  think 
that  any  electrical  or 
engineering  student 
of  this  year's  list  of 
honours  will  feel  that 
the  Government  has 
been  generous  in  its 
recognition  of  the 
great  work  which 
engineers,  electrical 
and  otherwise,  and 
sc'entific  men,  are 
doing  in  the  world 
to-day.  Political 
leaders  are  strangely  blind  to  the  claims  of  men  of  merit, 
achievement  and  world-wide  repute  in  these  departments  of 
profession  and  industry. 


UaeDonahl] 


A    SMOKE    INDICATOR. 

WRITING  on  the  subject  of  a  novel  form  of  smoke  indicator, 
the  Electrician  welcomes  the  appointment  of  a  Depart- 
mental Committee  by  the  Local  (iovernment  Board,  with  a 
view  to  investigating  the  smoke  question  and  getting 
together  sufficient  evidence  to  enable  it  to  make  such 
regulations  as  shall  tend  to  the  abatement  of  smoke. 

It  is  suggested  that  two  factors  must  be  given  due  weight 
in  any  consideration  of  the  subject :  the  one,  whether  a  smoke 
producer  is  too  heavily  penalised  financially  if  compelled  to 
abate  smoke  to  below  the  "  black  "  line  ;  the  other,  the 
provision  of  means  to  measure  blackness. 

Now  blackness  is  not  at  all  a  term  of  a  precise  order,  for 
upon  the  thickness  of  the  stream  of  smoke  depends  it-s 
apparent  depth  of  colour.  So  there  is  no  real  measure  of 
dirtiness :   and  the   only  objection   to   black    smoke  is   its 


dirtiness.  The  blackness  of  smoke  may  be  abolished,  and 
we  shall  be  brighter  and  happier,  but  the  atmosphere  will  be 
very  little  better.  Our  limestone  buildings  will  all  go 
white,  and  St.  Paul's  will  look  beautiful,  but  it  will  continue 
to  melt  away  in  the  form  of  sulphate,  for  the  worst  con- 
stituent of  coal  smoke  will  still  exist  until  such  time  as  coal 
for  power  is  burned  only  at  a  distance  from  the  town,  and  gas  for 
heating  purposes  is  desulphurised.  Meantime  let  us  welcome 
everything  calculated  to  clear  away  the  blackness  if  it  can  be 
shown  to  be  practicable.  Prof.  Strong,  in  the  United  States, 
has  paid  much  attention  to  smoke,  and  has  devised  an 
instrument  to  indicate  its  presence  in  a  boiler  fine.  Clean  flue 
gases  are  strongly  ionised,  but  when  smoke  is  present  or  dust 
or  fume,  the  particles  of  these  combine  with  the  ions, 
leaving  the  flue  gas  ionised  but  slightly.  Thus  with  a 
spark-gap  in  the  flue,  in  parallel  with  two  other  spark-gaps 
under  ordinary  atmospheric  conditions,  if  an  alternating  pres- 
sure is  applied  to 
the  gaps  by  means 
of  a  transformer, 
and  the  gap  in 
the  flue  is  set  so 
as  to  take  the 
discharge  when  the 
gas  is  normal, 
then  when  smoke 
is  present,  the  gas 
resistance  becomes 
greater  and  the 
discharge  passes 
by  the  two  gaps 
in  parallel.  The 
conductor  between 
the  two  parallel 
gaps  is  connected 
to  earth  through 
a  coherer,  which 
operates  a  relay 
and  rings  a  bell 
or  otherwise 
signals  that  there 
is  smoke  in  the 
flue.  The  in- 
vention sounds  in- 
teresting, and 
might  be  useful  at 
night  or  in  a  fog. 
Not  that  a  chimney 
top  cannot  usually 
be  seen  well  at 
night,  but  in  a  fog 
chimney  tops  can- 
not be  seen  even 
by  the  inspector 
unless  he  goes  up 
a  high  building, 
whence  he  may 
often  see  them 
standing  above  the 
fog,  or  the  smoke  from  a  buried  chimney  coming  up  into  the 
clear  above  the  top  surface  of  the  fog  layer.  The  smoke 
indicator  described  would  take  notice  of  the  presence  of 
smoke  in  the  flue,  and  indicate  to  the  engineer  whether  his 
men  were  taking  advantage  of  fog  to  relax  their  efforts. 

The  appointment  of  a  committee  is  stimulating  interest  in 
the  subject,  but  it  is  unfortunate  that  there  is  no  money  in  the 
smoke  question  for  the  genuine  man.  Patentees  of  a  hundred 
times  patented  articles  may  make  money  if,  having  some  rig- 
out  to  sell,  they  have  the  eloquence  to  sell  it  with.  The  steam 
user  is  frequently  a  gullible  creature.  He  cannot  distinguish 
wheat  from  chaff,  and  so  he  will  buy  a  ton  of  cast-iron  one 
day  and  a  load  of  fireclay  goods  next  day,  and  he  knows  at 
least  he  has  bought  something,  material  and  gross— even  if 
he  pays  pounds  for  stuff  worth  as  many  shillings.  But  he  will 
never  pay  cash  for  technical  advice.  Technical  advice 
weighs  nothing,  and  is  to  him  valueless.  And  so  smoke 
experts  degenerate  into  humbugs,  for  they  become  panderers 
to  ignorance  in  the  way  that  our  modern  Douster-Swivels 
pander  to  the  same  sort  of  ignorance  with  their  twig- 
twiddling  antics  in  place  of  rational  hydro-geology. 


Sib  Albert  Stanley. 
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SELF  ACTING    FIRE    ALARMS    AND 
EXTINGUISHERS. 

[|SY   QUE    BERLIN   CORRESPONDENT.  | 


An  iDgenioua  coiiibinaLion  of  Belf-aoting  fire  alarms  and 
extinguishers  has  been  recently  designed  by  Messrs.  Siemens 
llros.,  in  conjunction  with  some  affiliated  Continental  linns. 
The  new  scheme  is  intended  to  indicate  by  electrical  means 


Automatic  Fiee  Extinguisher. 

any  dangerous  increase  in  temperature,  and  to  put  out  auto- 
matically any  incipient  fire  by  the  action  of  carbonic  acid. 
It  is  especially  suitable  for  rooms  containing  substances  sub- 
ject to  spontaneous  combustion,  such  as  storage  rooms 
for  oil,  petroleum,  dyes,  &c,  powder  sheds,  ammunition 
compartments,  coal  bunkers,  as  well  as  libraries,  archives, 
i£c.,  containing  valuable  manuscripts  and  other  documents 
liable  to  be  destroyed  by  water  or  steam. 

The  scheme  comprises  two  parts,  viz.,  the  apparatus  for 
generating  carbonic  acid,  and  the  electrical  installation  con- 
sisting of  a  number  of  self-acting  fire  alarms  with  indicators, 
checking  instruments  and  batteries. 

The  carbonic  acid  generator,  which  is  installed  in  the 
room  to  be  protected,  is  a  galvanised  sheet-iron  vessel,  the 
dimensions  of  which  depend  on  the  size  of  the  room. 

This  vessel  is  provided  with  a  lid  carrying  a  small  turret- 
shaped  fitting  for  discharging  the  carbonic  acid  and  inter- 
cepting any  solution  carried  along  by  the  latter.  The  vessel 
contains  a  wrought-iron  tank  free  to  rotate  round  an  axis 
which  carries,  outside  the  vessel,  a  lever  which  in  the 
position  of  rest  is  kept  vertical  by  a  pawl,  retained  by  the 
armature  of  an  electromagnet  and  disengaged  by  attracting 
the  armature,  thus  allowing  the  tank  to  tilt  under  the 
action  of  gravity. 

The  outside  vessel  contains,  up  to  about  one-third  of  its 
height,  a  solution  of  potash,  while  the  inside  tank  is  filled 
with  concentrated  sulphuric  acid. 

On  the  tank  tilting,  the  acid  is  allowed  to  flow  out  through 
small  holes,  falling  into  the  potash  solution  and  thus 
developing   within    25-30  seconds    5,000-15,000    litres   of 


carbonic  acid  (in  accordance  with  the  lize  ol  the  apparatus), 
which  [b  thrown  into  the  surrounding  atmosphere  bj  ■ 
pressure  of  7  or  m  lb.  per  iq,  in.  The  efficiency  of  the 
apparatus  is  not  impaired  even  by  some  year-'  interval  in 
working. 

The  electrical  part  of  the  installation  comprise!  the  self- 
acting  fire  alarm  and  the  indicator.    The  fire  alarm  mainly 
consists  of  a  benl  double  metal  strip  composed  of  two  d 
of  different  rates  of  expansion  rolled   upon  one  another  at 

very   high   pressure   so   as    to    be    intimately    united      Any 

limine    increase  in  temperature   will   result  in   the  i 
strip    being    unbent,     thus    lifting     the    contact    of     the 
alarm.       A    graduated  scale    allows    the    fire  alarm    to    be 
adjusted  to  operate  at    any   temperature  between    :;.'»     and 
LOO   0. 

In  accordance  with  modern  practice  the  plant  is  worked 
with  closed-circuit  current.  The  indicator  is  a  switch! 
comprising  any  instruments  required  for  checking  the  plant 
and  a  proper  number  of  alarm  bells.  l!y  a  special  arrange- 
ment of  connections  the  accidental  operation  of  the 
carbonic  acid  generator  in  case  of  rupture  of  some 
conductor  is  effectually  prevented,  only  an  alarm  signal  being 
actuated. 

In  order  to  prevent  the  carbonic  acid  generator  from 
being  set  working  whilst  a  man  is  present  in  the  room,  a 
switch  attached  to  the  door  cuts  out  the  disengaging 
magnet  of  the  carbonic  acid  generator  as  soon  as  the 
room  is  entered  by  anybody.  The  arrangement  of  con- 
nections can  also  be  designed  for  the  apparatus  to  be 
disengaged  by  hand  through  push  buttons  situated  outside 
the  room. 

The  installation  above  described  can,  if  desired,  be 
equipped   with   a   preliminary   alarm    worked   at   a   given 


Cover  Removed,  showing  Electromagnet. 

increase  in  the  temperature  of  the  room  to  be  protected 
(e.g.,    at    45°   C.)    without    actuating    the     extinguisher, 
which  is  disengaged  only  at  some  higher  temporal  nr 
70   C). 

Tests  made  at  the  Royal  Testing  Office  by  the 
Hanover  and  Kiel  fire  brigades  and  on  board  a  vessel 
of  the  German  Navy  have  given  excellent  results, 
latent  as  well  as  open  fires  being  put  out  with  remarkable 
rapidity. 
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NOTES. 


{Continued  from  page   1071.) 

Electric  Vehicle  Demonstration. — A  demonstration 

of  eleotrio  vehicles  was  held  by  the  Riohmond  (Surrey)  Eleotrio 
Light  and  Power  Co.  on  the  18th  inst.  in  the  premises  adjaoent  to 
the  supply  station.  A  number  of  tradesmen  attended,  and  a  very 
oomplete  demonstration  was  given  of  the  great  advantages  of  the 
eleotrically-propolled  vehicle  for  trade  purposes — charging, 
handling  and  trial  running  of  the  vehicles  being  shown  to  the 
visitors.  The  company  look  forward  to  doing  considerable  busi- 
ness in  this  direction  in  view  of  the  facilities  they  can  offer,  and 
are  actively  pushing  the  matter  by  demonstrations  and  general 
advertising. 

Storms  in  the  Provinces. — The  atmospheric  disturb- 
ances mentioned  in  our  last  issue  were  followed  by  similar  out- 
bursts in  various  districts. 

On  Wednesday  last  week  in  the  North-west  of  England  and  the 
North  of  Ireland  lightning  discharges  and  rain,  said  to  be  the 
worst  experienced  for  many  years,  damaged  much  property,  and 
the  electric  tramway  service  in  several  towns  was  temporarily 
suspended,  while  telephones  and  telegraphs  were  interrupted. 

On  Thursday  the  Midlands  were  visited  by  a  violent  storm  ;  a 
hospital  at  Hanley  was  struck  by  lightning  and  electric  lighting 
wires  were  fused,  but  no  serious  results  were  recorded.  Many  other 
buildings  were  struck,  and  a  carter  was  killed,  as  well  as  two  horses 
that  he  was  driving.  At  Swindon  the  tramway  service  was  inter- 
rupted. On  the  same  day  a  storm  occurred  near  Dalkeith,  and 
telephonic  communication  between  Edinburgh  and  Newton  Grange 
was  out  off. 

Further  disturbances  took  place  on  Friday,  in  Essex,  Notts,  and 
in  the  London  district,  accompanied  by  two  fatalities. 

Educational  Notes. — The  annual  meeting  of  the 
Society  fob  the  Promotion  of  Engineering  Education  has 
been  held  at  Princeton,  N.Y.,  U.S.A.,  this  week  ;  many  papers  on 
the  teaching  of  engineering  subjects,  and  on  college  administra- 
tion, were  to  be  read  and  discussed.  Particulars  can  be  had  from 
the  Secretary,  Mr.  H.  H.  Norris,  Ithaca,  N.Y. 

University  of  London. — The  Drapers'  Company  has  resolved 
to  bear  the  cost  of  the  new  chemical  laboratories  of  the  East 
London  College,  amounting  to  about  £15,000. 

On  Tuesday  a  conversazione  was  held  at  University  College, 
Gower  Street,  to  celebrate  the  erection  of  the  new  buildings  of  the 
School  of  Architecture,  in  which  are  now  combined  the  schools  of 
both  University  College  and  King's  College  at  the  cost  of  an 
anonymous  donor.  The  building  is  the  largest  and  most  complete 
of  its  kind  in  the  United  Kingdom.  H.R.H.  Prince  Arthur  of 
Connaught,  President  of  the  University  College  Equipment  and 
Endowment  Fund,  visited  the  new  buildings,  and  was  received  by 
the  Vice-Chancellor,  Sir  Wilmot  P.  Herringham,  and  other 
prominent  supporters  and  officers  of  the  Colleges.  Lecturettes 
and  a  few  demonstrations  were  given,  and  music  was  provided  ;  a 
large  number  of  visitors  were  present.  We  venture  to  suggest 
that  on  such  an  occasion  the  ample  resources  of  the  laboratories 
should  be  drawn  upon  for  the  entertainment  of  the  guests  ;  in  the 
physios  and  electrical  engineering  departments  in  particular  there 
would  be  no  difficulty  in  organising  spectacular  demonstrations  of 
the  greatest  interest  and  fascination,  especially  to  the  uninitiated 
visitors.  Apart  from  the  reoeption  of  wireless  signals  and  a 
demonstration  of  vibrating  strings  by  Prof.  Fleming,  and  the 
breaking  of  a  few  samples  in  testing  machines  by  Prof.  Coker,  for 
a  short  period  only,  practically  nothing  of  this  kind  was 
attempted. 

Institution  and  Lecture  Notes.— N.E.  Coast  Insti- 
tution of  Engineers  and  Shipbuilders.— From  July  7th  to 
10th  the  Summer  Meeting  of  the  Institution  of  Naval  Architects, 
the  Institution  of  Engineers  and  Shipbuilders  in  Scotland,  and  the 
N.E.  Coast  Institution,  will  be  hold  at  Newcastle-upon-Tyne. 
Very  complete  arrangements  have  been  made  by  the  last-named 
Institution  for  the  comfort  and  entertainment  of  their  colleagues, 
and  an  interesting  programme  of  receptions,  papers  atd  visits  to 
engineering  works  has  been  organised.  Provision  has  been  made 
for  the  entertainment  of  ladies  by  a  strong  Ladies'  Committee. 
Judging  from  the  wealth  of  attractions  offered  in  the  official  pro- 
gramme, the  occasion  will  be  a  memorable  one,  and  should  be 
thoroughly  enjoyed  by  all  who  take  part  in  it. 

American  Institute  of  Electrical  Engineers. — This  week 
the  Annual  Convention  of  the  Institute  has  been  in  progress  at 
Detroit,  Mich.,  U.S.A. 

National  Association  of  Goldsmiths.— At  the  annual  con- 
ference at  Margate  last  week,  Mr.  F.  Hope-Jones,  M.I.E.E., 
delivered  a  lecture  on  electric  clocks  before  the  leading  representa- 
tives of  the  watch  and  clockmaking  trade.  He  pointed  out  that 
electric  time  service  had  been  established  in  spite  of  the  clock- 
making  trade,  and  not  with  their  assistance,  and  complained  that 
they  knew  little  of  the  subject,  and  had  been  habitually  pushing 
electric  clocks  away  with  both  hands,  whilst  on  the  Continent 
electric  time  service  had  been  an  active  part  of  their  profession 
and  a  subject  of  study  in  their  horological  schools  for  a  generation. 
An  interesting  discussion  followed,  in  which  these  strictures  were 
answered  by  the  leading  men  of  the  profession,  and  the  proceed- 
ings closed  with  a  spirited  reply  from  Mr.  Hope- Jones,  pointing  out 
that  the  loss  of  key-winding  contracts  was  not  to  be  regretted, 
because  they  were  replaced  by  more  remunerative  supervision  con- 
tracts, and  that  the  prejudice  aroused  by  past  failures  had  now 
been  killed  in  the  minds  of  all  fair-thinking  men. 


Fatality, — Through  being  ought  between  two 

of  the  eleotrio  haulage  at  Bedford  Pit,  Muiruvormide,  J-'alkirk, 
George  Krskine  (24),  a  machineman,  sustained  fatal  irij  .- 

Ordeal  by   Fire  and   Water.— Two  io-k.i-.  ■qrnrrel- 

cage  induction  motors  recently  «ave  a  convincing  proof  of  their 
sturdy  >) ualitieH  at  the  works  of  Messrs.  Samuel  Wheeler  ft  Honf, 
Ltd.,  Smethwick.  They  were  employed  to  drive  a  numb'r  of 
machines,  and  were  mounted  on  beams  in  the  roof  of  the  building. 
A  fire  broke  out  in  the  roof,  and  a  large  portion  covering  two  bays 
was  destroyed  before  the  outbreak  was  finally  mastered.  Although 
the  motors  were  not  actually  in  the  fire,  the  roof  trues  on  one  side 
of  them  was  totally  destroyed,  and  that  on  the  other  side  was  badly 
charred.  On  the  arrival  of  the  fire  brigade  a  steady  stream  of 
water  was  therefore  directed  upon  the  motors,  and,  as  these  were 
of  the  ordinary  protected  type,  the  windings  received  a  severe 
drenching.  Half  an  hour  later,  when  the  fire  was  finally  subdued, 
it  was  found  that  although  the  motors  were  thoroughly  drenched 
and  had  been  subjected  for  half  an  hour  to  the  action  of  the  smoke 
and  steam  emitted  from  the  burning  roof  when  the  hose  was  played 
on  it,  they  started  up  quite  satisfactorily  when  the  current  was 
switched  on.  The  two  machines,  which  were  manufactured  by  the 
British  Thomson-Houston  Co.,  Ltd.,  nearly  two  years  ago,  had  given 
no  trouble  whatever  before  the  outbreak  of  fire,  and  still  continue 
to  give  satisfaction. 

Holidays. — The  works  of  the  British  Westinghouse 
Electric  and  Manufacturing  Co.,  Ltd..  at  Trafford  Park,  will  be 
closed  from  5.30  p.m.  on  Friday,  July  24th,  until  7  a.m.  on  Tues- 
day, August  4th,  1914,  for  the  annual  holidays. 

Mechanical  Stokers  at  Southend. — In  our  article  on 

the  Niolausse  boilers  at  Southend-on-Sea,  published  in  our  issue  of 
May  15th,  the  legend  under  the  illustration  on  p.  813  stated  that 
the  stokers  were  of  the  Bennis  type.  This  was  an  error  ;  as  stated 
in  the  article,  Niclausse  stokers  were  used  ;  they  are  of  the 
"  Britnic  "  type,  and  are  unlike  any  stoker  that  is  made  in  this 
country.    We  regret  the  mistake. 

The  Telectrograph. — On  Wednesday  a  demonstration 
was  given  of  the  "Telectrograph,"  an  instrument  developed  by 
Mr.  Thome  Baker  and  Captain  Otto  Fulton  for  the  transmission 
of  photographs  by  wire  for  the  Press,  at  a  cost  which  is  said  to 
be  a  small  fraction  of  that  incurred  a  few  years  ago.  The 
apparatus  has  at  present  a  working  range  of  800  miles,  and  is 
being  introduced  by  the  Photo  Telegraph  and  Cable  Co. 

Late   Legal. — Osram  Lamp  Works,  Ltd.,  v.  Popk's 

Electric  Lamp  Co.,  Ltd. — This  case  came  before  the  Court  of 
Appeal,  composed  of  Lords  Justices  Swinfen  Eady  and  Pickford, 
on  Wednesday,  upon  the  appeal  of  the  plaintiffs  from  a  decision 
of  Mr.  Justice  Joyce,  declining  to  give  the  plaintiffs  leave  to 
deliver  an  interrogatory  in  a  form  disputed  by  the  defendants. 

Mr.  Colefax,  K.C.,  and  Mr.  J.  Hunter  Gray  appeared  in  support 
of  the  appeal  ;  and  Mr.  T.  Terrell,  K.C.,  and  Mr.  Ruseell  Clarke  for 
the  respondents. 

Mr.  Colefax  explained  that  the  plaintiffs  brought  the  action 
against  the  defendants  for  the  alleged  infringement  of  one  of  their 
patents  relating  to  metal-filament  lamps.  The  lamp  concerned 
was  a  built-up  filament  lamp  which  was  made  by  taking  a  com- 
pound of  tungsten  and  mixing  it  with  a  binding  organic 
medium,  formed  and  carbonised.  It  was  mixed  with  some 
organic  substance  to  make  a  paste,  and  this  was  squirted 
through  a  hole  of  small  diameter.  Then  it  was  heated  so  as  to 
carbonise  the  organic  matter,  the  result  being  the  production 
of  a  filament  which  still  contained  a  quantity  of  carbon,  which  was 
possibly  nnder  1  per  cent.  Counsel  stated  that  the  plaintiffs 
objected  to  the  form  in  which  the  learned  Judge  had  allowed  the 
interrogatory  to  be  administered  to  the  defendants.  By  that 
interrogatory  the  plaintiffs  had  not  been  allowed  to  ask  the 
defendants  what  organic  binding  medium  was  used  by  the 
defendants.  What  the  plaintiffs  wanted  was  to  be  in  the 
position  to  present  their  case  properly  when  it  came  on  for  trial, 
and  to  enable  their  experts  to  investigate  the  process  alleged  to 
have  been  used  by  the  defendants,  and  so  prepare  themselves  for 
giving  evidence  at  the  trial. 

Lord  Justice  Swinfen  Eady  :  Do  you  allege  that  the  defendants 
use  the  same  process  as  yours  .' 

Mr.  Colefax  said  he  did  not  go  so  far  as  that,  but  defendants 
admitted  that  they  used  an  organic  binding  medium.  Several 
other  actions  were  pending.  What  the  plaintiffs  sought  by  the 
interrogatory  was  to  ask  the  defendants  what  process  they  used 
for  the  purpose  of  removing  the  carbon  from  the  filament. 
He  submitted  that  in  the  circumstances  the  interrogatory 
which  the  plaintiffs  sought  to  administer  was  neither  a  fishing 
interrogatory  nor  oppressive,  and  ought  to  be  allowed  in  the  form 
in  which  it  had  been  drawn. 

In  the  result,  their  Lordships,  without  calling  upon  counsel  for 
the  respondents,  held  that  the  appellants  were  not  entitled  to 
administer  the  interrogatory  in  the  form  in  which  it  was  drawn, 
but  that  they  were  entitled  to  ask  the  defendants  whether  or  not 
they  used  the  particular  media  used  in  the  plaintiff's  specification, 
and  also  whether  the  defendants  in  the  removal  of  the  carbon  had 
used  the  plaintiffs'  process.  Appellants  were  not  entitled  to  put 
to  the  defendants  a  fishing  interrogatory  as  to  the  way  they 
removed  the  carbon.  With  that  variation  the  order  of  Mr.  Justice 
Joyce  would  be  affirmed  and  the  appeal  dismissed,  the  costs  to 
be  the  defendants'  in  any  event. 

Marconi  Litigation.— In  the  Chancery  Division,  before  Mr. 
Justice  Sargant,  on  Wednesday,  in  the  action  of  Locker-  Lampson 
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and  Another  r.  Isaacs  and  Others,  counsel  for  the  plaintiff*  made  a 
preliminary  objection,  and  said  that  it  would  be  necessary  to 
amend  the  statement  of  claim  and  join  other  defendants.  The 
case,  it  will  be  remembered,  relates  to  the  bargains  in  American 
Marcouis,  and  asks,  on  behalf  of  Marconi  company  shareholders, 
for  a  statement  of  profits  made  in  these  transactions.  After  a 
lengthy  discussion,  his  Lordship  took  the  view  that  further  dis- 
covery should  proceed,  further  particulars  being  given.  He 
adjourned  the  summonses  generally,  with  liberty  to  apply  to 
restore  and  with  leave  to  amend  should  the  amended  pleadings  of 
the  plaintiffs  render  such  a  course  advisable. 

On  the  same  day  the  hearing  of  the  action  Marconi  and  Marconi's 
Wireless  Telegraph  Co.  <•.  Helsby  Wireless  Telegraph  Co.,  for 
infringement  of  the  li  four-sevens"  patent — which  has  now  expired 
by  t Illusion  of  time— came  before  Mr.  Justice  Eve  in  the  Chancery 
Division.  The  infringement  alleged  was  in  connection  with  the 
supply  of  wireless  installations  to  four  ships  for  the  L.  k  N.W. 
Railway  Co. 


OUR    PERSONAL    COLUMN. 

Ihe  Editors  invite  electrical  engineers,  whether  connected  voith  the 
technical  or  the.  commercial  side  of  the.  profession  and  indvstry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— On  Friday  afternoon  the 

staff  and  employes  of  the  Corporation  electricity  department  took 
their  formal  farewell  of  Mil.  A.  S.  Barnard,  the  borough  elec- 
trical engineer,  who  is  severing  his  connection  with  the  Walsall 
Corporation  at  the  end  of  the  present  month.  Advantage  was 
taken  of  the  occasion  to  express  appreciation  of  the  cordial  rela- 
tions which  have  existed  between  Mr.  Barnard  and  the  Btaff,  and  to 
present  him  with  a  suit  case  as  a  small  memento  and  mark  of 
esteem.  Mr.  Barnard  was  also  asked  to  accept,  on  behalf  of  Mrs. 
Barnard,  a  silver  rose  bowl.  The  presentation  was  made  by  Mr. 
Cookson,  and  suitably  acknowledged  by  Mr.  Barnard. 

The  officials  and  staff  of  the  Sheffield  electric  supply  department 
have  presented  Mr.  II.  A.  Howie,  deputy  manager,  who  is  leaving 
to  become  general  manager  and  engineer  of  the  electricity  depart- 
ment at  Walsall,  with  a  silver  tray  and  pipe. 

Messrs.  Fkost,  BoWBBBY.  and  Padden  have  been  engaged  in 
the  places  of  two  charge  engineers  and  one  junior  engineer,  who 
have  resigned  their  positions  with  the  Willesden  Council. 

The  Ilford  Electricity  Committee  has  recommended  that  the 
salary  of  Mb.  A.  H.  Shaw,  chief  engineer,  be  increased  from  £600 
per  annum  to  £525  as  from  April  1st  last,  and  to  £550  from  April 
1st,  1915. 

The  marriage  took  place  on  Saturday  at  St.  Jude's  Church, 
Bradford,  of  Mr.  W.  J.  Trevor,  of  the  eleotricity  staff  at  Dun- 
fermline, and  formerly  of  the  city  electrical  department  at 
Bradford,  and  Miss  Ivy  Emily  Dinsdale,  youngeBt  daughter  of  the 
late  Mr.  R.  M.  Dinsdale,  Hanover  Square,  Bradford. 

Tramway  Officials, — During  the  present  month  Mr. 
Andrew  Nance,  manager  of  the  Belfast  Corporation  Tramways, 
celebrates  his  tramway  jubilee.  He  began  his  work  in  connection 
with  the  tramway  world  in  June,  1804,  when  he  entered  the  offices 
of  Messsrs.  Hood  6c  Jacomb,  railway  engineers,  of  Westminster, 
who  were  then  acting  as  engineers  of  the  Landport  and  Southsea 
tramways.  These  were  among  the  first  tramways  laid  in  the 
streets  of  a  British  town  ;  the  rails  were  of  steel  and  were  secured 
to  longitudinal  sleepers  by  counter-sunk  screws.  The  system  was 
subsequently  taken  over  by  the  Portsmouth  Street  Tramways  Co., 
of  which  Mr.  Nance  was  one  of  the  first  directors.  In  1881  he 
took  over  the  management  of  the  Belfast  tramways  under  the  old 
company,  and  he  has  seen  the  receipts  rise  from  £14,500  to 
£272,000  per  annum.  When  the  Belfast  system  was  transferred  to 
the  municipality  ten  years  ago  he  continued  his  control,  and  has 
done  so  right  down  to  the  present  time. 

The  Burton-on-Trent  T.C.  has  increased  the  salary  of  Mr.  A.  B. 
Slater,  tramways  manager,  from  £200  to  £225  per  annum. 

General. — Mr.  J.  C.  Gre<;u,  who  has  for  some  years 
been  principal  traveller  at  Messrs.  Falk,  Stadolmann  &  Co.'s 
Glasgow  branch — 74,  76  and  78,  Great  Clyde  Street — has  been 
appointed  manager  in  the  place  of  Mr.  Gustav  Falk,  who  is  leaving 
Glasgow  to  take  up  his  position  as  director  on  the  board  of  Falk, 
Stadelmann  4:  Co.,  in  London. 

The  marriage  was  to  take  place  at  St.  Michael's  Parish  Church, 
Linlithgow,  on  Wednesday,  June  24th,  of  Mr.  Kenneth  Arthur 
Mountain,  only  son-  of  Mr.  W.  C.  Mountain,  of  Newcastle-on- 
Tyne,  to  Miss  Nancy  Miller,  the  only  daughter  of  Mr.  and  Mrs. 
William  Miller,  Bonnytoun  Houee,  Linlithgow,  formerly  of 
Diahergam,  Bengal,  India. 

Mr.  Ekm:  Kato.n,  who  has  carried  on  business  as  an  electrical 
engineer  in  Old  Street,  Ashton,  has  been  appointed  chief  assistant 
engineer  of  the  Woods  Gilbert  Rail  Plane  Co.,  London,  for  the 
British  Isles. 

While  on  a  visit  to  South  Devon,  Mr.  Hahoi.d  R.  Bukgkss,  who 
is  in  the  employ  of  the  British  Electrio  Transformer  Co.,  was 
instrumental  in  rendering  assistance  to  a  bather  who  was  in 
difficulties.  Our  correspondent  saya  : — "Not  knowing  who  Mr. 
Burgees  wa?.  the  rescued  gentleman,  who  was  also  a  visitor,  sent 
a  postal  order  for  £  1  tn  the  'Torquay  Directory'  office,  with  a 
request  that  it  should  be  forwarded  to  hio  resouer,  ae  a  mark  of 
appreciation  of  his  timely  aid, " 


Mepsrs.  Bruce  Peebles  &  Co.,  Ltd.,  have  appointed  Mu.  E.  W. 
BROWNE  as  their  Birmingham  office  manager  in  place  of  Mr. 
Hilton,  who  has  resigned  that  position  to  take  up  other  work. 
Mr.  Browne  has  been  connected  with  Messrs.  Bruce  Peebles  &  Co., 
Ltd.,  for  many  years,  and  is  thoroughly  familiar  with  their 
manufactures. 

The  Council  of  the  London  Chamber  of  Commerce  on  Friday  last 
passed  a  vote  of  condolence  with  the  directors  of  Ferranti,  Ltd.,  and 
the  relatives  of  the  late  Mr.  A.  B.  Anderson,  who  just  before  his 
death  had  been  elected  a  member  of  the  Council. 

Will. — The   Financial  Times  state3   that  Mr.   W,  H. 

Johnson,  of  Altrincham,  chairman  and  managing  director  of 
Richard  Johnson,  Clapham  &  Morris,  Ltd.,  and  chairman  of  Electro- 
motors, Ltd.,  who  died  in  February  last,  aged  61  years,  left 
£65,022  gross  and  £57,620  net. 


NEW    COMPANIES    REGISTERED. 


S.A.C.J.,  Ltd.  (136,464). — This  oompany  was  registered  on 
June  Kith,  with  a  capital  of  £15,0  0  in  £1  shares,  to  acquire,  work,  develop 
and  manufacture  any  form  of  combustion  or  turbine  engines.  *o.  The  sub- 
scribers (with  one  share  eaoh)  are  :— T.  W.  Doran,  4,  Fernleigh  Drive,  Leiffh- 
on-8ea,  olerk  ;  H.  Jacques,  Elstree  Cottage,  Viotoria  Road,  Mill  Hill,  N.W. , 
olerk.  Private  oompany.  The  number  of  directors  is  not  to  be  less  than  two 
or  more  than  five  ;  tbe  subscribers  are  to  appoint  the  first.  Solicitors  :  Ingle, 
Holmes,  Sons  &  Pott,  Capel  House,  E.G. 

Kiesow  &  Co.,  Ltd.  (136, 457). —This  company  was  registered 
on  June  16th,  with  a  capital  of  £15,000  in  £1  shares,  to  take  over  the  business 
of  a  vendor,  agent  and  importer  of  glass  and  enamelware  and  lighting 
accessories  carried  on  by  R.  Kiesow  at  25,  Fore  Btreet  Avenue,  E.G.,  as 
"Kiesow  &  Co."  The  subscribers  (wilh  one  thare  eaoh)  are  :— R.  Kiesow, 
25,  Fore  Street  Avenue,  E.G.,  merchant ;  Miss  H.  M.  B.  Kiesow,  Homewood, 
Bromley,  Kent.  Private  oompany.  R.  Kiesow  is  first  permanent  managing 
director  and  chairman;  qualification,  £100.  Registered  0(306,25,  Fore  Street 
Avenue,  E.C. 

Andcole    &    Turner,    Ltd.    (136,408).— This    company    was 

registered  on  June  16th,  with  a  capital  of  ±'100  in  ±1  shares,  to  carry  on  all 
kinds  of  agency  business,  especially  in  regard  to  the  electrical  industry.  The 
subscribers  (with  33  shares  each)  are: — H.  W.  Anderton,  24,  Oafchill  Court, 
Putney,  8.W.,  engineer;  H.  Coleman,  2,  Cowley  Mansions,  Brixton,  SW., 
engineer;  W.  F.  Turner,  78,  Honeywell  Road,  Wandsworth  Common,  8  W., 
enginser.  Private  company.  The  first  directors  are  H.  W.  Anderton,  H. 
Coleman  and  W.  F.  Turner,  eaoh  of  whom  may  retain  office  while  holding 
1'JO  shares;  remuneration  of  permanent  directors,  £2:0  each  per  annum. 
Registered  office,  Queen  Anne's  Chambers,  Westminster,  B.W. 

Autopins,  Ltd.  (136, 43'.)).— This  company  was  registered  on 
June  16th,  with  a  capital  of  £2,000  in  £1  shares,  to  carry  en  tbe  business  of 
manufacturers  of  and  dealers  in  split  or  ootter  pins,  dealers  in  mechanical 
and  electrochemical  products  and  apparatus,  and  e'ectric  and  mechanically- 
operated  p'ant,  4c.  The  subscribers  (with  one  share  each)  are  : — C.  Bingham, 
11,  Queen  Victoiia  Street,  E.G.,  merchant ;  A.  8.  Young,  11,  Queen  Victoria 
Btreet,  E.C.,  merchant.  Private  oompany.  The  ti-st  directors  (to  numl.er 
not  less  than  two  or  more  than  seven)  are  C.  Bingham,  W.  B.  Leasbar  and 
F.J.  Underhill;  no  qualification  necessary;  remuneration  as  fixed  by  the 
oompany.  Registered  office,  222-.')r  Mansion  House  Chambers,  11,  Queen 
Victoria  Street,  E.G. 

K.  Wolf,  Ltd.  (136,528). — This  company  Jwas  registered  on 
on  June  19th,  with  a  capital  of  £5,000  in  £1  shares,  to  carry  on  the  busi- 
ness of  ergincers,  boiler  and  steam  engine  makers,  superheated  steam  loco- 
motive, electrical,  agricultural  and  general  maohinery  manufacturers, 
iron  masters,  Bteel  makers  and  converters,  &o.  The  subscribers  (with 
one  share  each)  are  :— O.  Sohweilzer,  7,  Liurence  Pountney  Hill,  EG., 
manager;  J.  B.  Macfarlane,  7,  Laurenoe  Pountney  Hill,  E.C,  Private 
company.  The  number  of  directors  is  not  to  be  less  than  three  or  more 
than  six ;  the  first  are  Max  Wolf,  A.  Reiehe,  F.  Litzmann,  H.  8torck,  O. 
Schweitzer,  and  J.  B.  Macfarlane  :  qualification,  one  share;  remuneration 
(except  managing  director)  as  fixed  by  the  oompany.  Registered  office,  7, 
Laurence  Pountney  Hill,  E.C. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Electrical  Engineering  and  Motor  Co.  (Carlisle),  Ltd.— 

Debenture  dated  June  llth,  1911,  to  secure  £500,  charged  on  the  company1! 
undertaking  and  property,  present  and  future,  including  uncalled  capital. 
Holder  :  W.  L.  A.  Lamb,  Clifton  House,  Newton  Bar,  Wakefield. 

G.   M.  Wireless  Patents   Syndicate,    Ltd — Particulars  of 

£3,000  debentures,  oreated  June  llth,- 1914,  filed  pursuant  to  Sec.  93  Pi  of  the 
Companies' (Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being 
£2,100.  Property  charged  :  The  oompany's  undertaking  and  property,  present 
and  future,  including  unoalled  oapital.    No  trustees. 

Yorkshire   Waste  Heat  Co.,  Ltd.— Truat  deed,   dated    June 

9th,  1914,  supplemental  to  trust  deed  dated  December  4ih,  1912,  modifying 
euch  original  deed  and  providing  for  the  issue  of  further  deb.  stock.  Tbe 
amount  of  Btock  secured  by  the  original  deed  is  £20,00.).  Trustees  :  F.  J. 
Kitson  aod  H.  I.  Bowring. 

Christy  Brothers  &  Co.,  Ltd.— Issue  on  May  20th,  1014,  of 

£830  deba  ,  part  of  a  series  of  whioh  particulars  have  already  been  filed. 

Coatbridge  &  Airdrle  Electric  Supply  Co.,  Ltd.  (89 

Capital,  £l,00i)  in  £1  shares.  Return  dnted  March  26th,  1914;  all  nbaree 
taken     np;      £1,000     oontiderei     as     paid.       Moitgagee     and     charges: 

£113.902  Hi.  lid. 

James    Keith  k  Itlackman  Co.,  Ltd.— A  memorandum 

uatitfH'  linn  in  full  on  May  15th     1914.  of  debs.,   dated    October   29th, 
and  Jute  8th,  1911,  securing  £475,  has  been  II  I  d, 

Direct    Spanish    Telegraph    Co.,     Ltd.    (6  732)  -Capita 

£4)5,000  In  i:i,r(  (j  ord.  and  11,000  pr«f.  shares  of  £5  each.  Return  dated  April  lit] 
1914;  19  931  ord.  ond  0,000  prcf.  shares  taker  -igagosan 

charge  •     £49,200  first  mortgnrio  debentures,  redeemable  Juni 

Ern'sl   F.  Mor,  Ltd.  (47.408).— Capital,  £10,000  in 

nnd  1  flOOp'rof.);  return  dated  April  17th,  191);  all  shares  taken «PI 
£10,000  paid,    Mortgages  and  charges :  ,61,460, 
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CITY  NOTES. 


Continental  Electrical  Companies. 

Thk  I  nited  Qlow  Lamp  &  Electricity  Co  ,  of  Ujpeat,  i» 
having  had  a  larger  turnover  in  1913,  report  ected 

ecpno a  in  tnanufactuj  ing,  the  two  i  ircum  itan< 

in  ,i  ii i  favourable  j  ield      \itet  making  an  i  o  the 

dejprei  ial  ion  Ettnd  the  account  i  sh 

100  :i ..  compared  with   E47,900  in  L912.     [I  3  to 

pay  a  di\ idend  of  L2  par  cent,  as  against  10  a1    in  the 

ple\  lull..     Veil'. 

The  repoi  i  for  L913of  tin-  iuetrian  Sit  ■ 

stales  that,  in  consequence  of  Hie  war  111  Hie  Balkans  He  p 
a  Btagnat ion    iii   the   orders  received   in   pai  I  a   the 

Near  East.  \  more  serious  matter,  however,  was  the  stand- 
still  in  the  inland  business  in  electric  railways  owing  to  the 
obscure  general  situation  and  the  resulting  lack  of  enterpri  • 
whilst  at  the  same  time  reserve  was  shown  by  domestic  firms 
in  proceeding  with  the  adoption  of  new  equipment  m  their 
works.  The  decline  in  one  portion  of  the  company's  business 
was  partly  compensated  by  greater  activity  in  overland  central 
stations,  which  wen  affording  increased  work'  for  the  elco 
tncal  industry.  During  the  year  the  orders  booked  were,  about 
of  the  same  value  as  in  1912  and  the  works  were  sufficiently 
provided  with  work  for  the  greater  portion  of  the  period,  the 
latter  portion  of  the  year  indicating  a  fairly  large  reduction 
which  still  continues.  The  net  profits  are  returned  at 
£121,000  as  against  £94,900  in  1912,  and  a  dividend  of  7  per 
cent,  is  proposed  on  £1,333,000  as  compared  with  the  same 
rate  on  capital  of  £1,000,000  in  1912. 

The  report  for  1913  of  the  Ateliers  de  Constructions  Elec- 
tuqucs  du  Nord  ct  de  VEst,  of  Paris,  which  has  an  ordinary 
share  capital  of  £1,200,000,  states  that  all  departments  were 
very  actively  employed  and  the  invoiced  turnover  amounted  to 
approximately  £1,120,000,  or  two  and  a  hall'  times  more  than 
in  1911.  Notwithstanding  the  severe  industrial  and  financial 
crisis  prevailing  at  the  present  time  (May  27,  1914),  the  com- 
pany's books  are  well  provided  with  orders  and  the  future 
is  regarded  with  confidence.  Proceeding  to  refer  to  the  heavy 
machinery  workshops  at  Jeumont-Nord,  the  report  mentions 
the  completion  during  the  year  of  turbo-alternators  of  25,000 
h.p.  for  the  northern  section  of  the  Compagnie  Parisienne  de 
Distribution;  of  15,000  kw.  for  the  Nantes  station;  16,500  kw. 
for  Lille;  and  20,000  kw.  sets  for  Valenciennes-Anzin  station. 
Apart  from  the  construction  of  travellers  for  a  lifting  capacity 
of  up  to  250  tons,  a  crane,  of  250  tons  for  the  Chantiers  de  la 
Loire,  and  cranes  for  Bordeaux,  Nantes,  Algiers  and  Bone, 
the  traction  department  effected  important  deliveries  of  motors 
to  the  Paris  Metropolitan  Piailway,  the  State  railways  in 
connection  with  the  conversion  of  lines  in  the  environs 
of  Paris,  and  the  Nantes  tramways.  The  pig  iron 
and  steel  founders  were  well  provided  with  work,  and 
furnished,  among  others,  many  castings  for  locomotives  and 
the  navy.  The  output  of  the  cable  department,  which  was 
equipped  with  improved  machinery  for  the  manufacture  of 
high-tension  cables,  was  very  considerable;  the  rubber  prepara- 
tion factory  was  brought  into  operation ;  the  insulating  tubes 
branch  was  fully  employed,  and  the  copper  rolling  and  drawing 
mills  dealt  with  copper  of  the  value  of  £340,000.  The  accounts 
show  net  profits  amounting  to  £105,600  and  the  dividend  de- 
clared is  at  the  rate  of  17  fcs.  (13s.  7d.)  per  ordinary  share. 

The  Ateliers  de  Constructions  Electriques  de  Charleroi,  of 
Brussels,  reports  gross  profits  amounting  to  £83,000  for  1913. 
After  deducting  £21,000  for  depreciation  there  remain  net 
profits  of  £62,000  on  ordinary  share  capital  of  £795,000,  per- 
mitting the  payment  of  a  dividend  of  20  fcs.  (16s.)  per  fully 
paid  £10  share.  According  to  the  directors'  report,  the  orders 
booked  during  1913  represented  over  £1,000,000  as  compared 
with  £771,000  in  1912,  and  a  further  increase,  has  taken  place 
in  the  first  four  months  of  1914  as  contrasted  with  the  corre- 
sponding period  in  last  year;  so  that  the  works  at  Charleroi- 
Marcinelle  and  Charleroi-la-Villetta  are  at  present  in  full 
operation.  During  the  year  numerous  orders  were  received 
from  the  collieries  where  the  company's  winding-engines  are 
highly  appreciated,  and  from  the  iron  and  steel  works  to  which 
were  delivered,  amongst  others,  cranes,  hoists  and  blast- 
furnace charging  apparatus.  Turbo-alternators  w'ere  ordered 
in  large  numbers  for  central  stations,  together  with  generating 
units  of  from  3,500  to  6,500  h.p.  to  be  driven  by  gas  engines; 
and  the  department  for  tramways  and  railways  experienced  a 
further  development.  An  increase  also  took  place  in  the  custo- 
mers for  cables  and  numerous  contracts  were  secured  from 
different  public  authorities  and  supply  companies.  The  com- 
pany, in  association  with  allied  companies,  participated  in  the 
formation  of  the  S6ci6te  Industrielle  d'Electricite  pour  la 
Russie  for  the  development  of  the  supply  business  in  Russia 
in  Europe  and  Asiatic  Russia,  the,  share  capital  being 
£1,000,000;  in  the  construction  of  the  Societe'  des  Forges  et 
Ateliers  de  La  Longueville,  which  lias  a.  capital  of  £400,000 
and  which  proposes  to  construct  rolling  stock  for  railways  and 
tramways;  and  in  the  exploration  work  being  carried  out  in 
the  new  coal  basin  in  the  centre  of  Hainaut. 

Fleet  ririlu  Supply  in  Paris. — Since  the  Paris  Seeteurs,  or 
district  electric  lighting  undertakings,  were  merged  into  or 
bronpht  under  the  control  of  the  Dompagnie  Parisienne  de 
Distribution  d'Electricite  a  year  or  two  ago,  the  latter  has 
possessed  a  monopoly  of  electric  supply  in  (he  French  capital 
with  the  exception  of  the  business  transacted  by  the  Societe 
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m    L912-13,   and    the    dividends   paid   on  the   ordinary 
iually  grown   from  in   Vfrt-iiH 

ther  hand  the  amount 
written  ofl  firsl  i  tablishment  coats  had  reached  £271,000 
en  June  80th,  I'M,,  lines  bringing  tins  account  down  to 
slightly  less  than  £1,000,000,  whiUt  Hie  sum  of  £2</2,000 
had  ie    dale    for    the    renewal    of 

machinery  and  plant.  The  actual  value  of  the  securities  in 
portfolio,  which  axe  included  in  the  balance  .sheet  at  cost 
Largely  exceeds  the  amount  of  £672,OUO  at  which  tney 
are  entered,  and  the  shares  held  m  the  Compagnie  Parisi- 
enne. .  ei|  an  excess  Stock  Exchange  value  of 
£480,000  on  April  30th,  1914.  over  the  pricea  entered  in  the 
balance  sheet.  Besides  supplying  power  to  the  Metropolitan 
Railway,  the  Compagnie  des  Omnibus  and  the  Compagnie 
des  Tramways  de  L'ans,  fch  d'Electricite'  has  con- 
tracts of  long  duration  in  force  in  the  neighbourhood  of  Paris, 
apparently  for  many  industrial  mi  id  the  success  of 
the  undertaking  is  claimed  to  have  justified  the  promoters  in 
proceeding  with  a,  scheme  based  upon  the  development  of 
supply  in  the  vicinity  of  the  French  capital. 

A  Swiss  Electrometallurgical  Reconstruction  Scheme. — A 
drastic  scheme  of  reconstruction  is  contemplated  in  the  case 
of  the,  Societe  Electroinetallurgique  Paul  (ined.  of  Neuchatel, 
with  the  aid  of  the  French  firm  of  Schneider  &  Co.,  of 
Creusot.     A  year  ago  it  was  prop  'ice  the  ordinary 

share  capital   froi  0   to  £288,000s  and  to  issue  prefer- 

ence shares  for  £192,000  and  5  per  cent,  bonds  for  £320 
but  the  plan  was  apparently  not  carried  into  effect.  Accord- 
ing to  a  Zurich  newspaper,  it  is  now  intended  to  reduce  the 
share  capital  from  £480,000  to  £120,00U,  and  then  to  raise 
it  to  £240,000  by  the.  issue  of  new  shares  for  £120,000,  which 
are  to  be  taken  over  by  Schneider  &  Co.,  although  existing 
shareholders  will  have  the  right  to  subscribe.  It  is,  how- 
ever, considered  that  the  French  firm,  with  its  existing 
shareholding',  will  control  the  majority  of  the  shares  in  the 
future.  The  head  offices  are  to  be  transferred  to  France, 
where  the  company's  works  are  already  situated,  and  the 
company  is  to  be  amalgamated  with  its  French  branch — the, 
Compagnie  des  Forges  et  Acieries— so  that  only  a  French 
company  will  exist  thenceforth.  In  addition,  certain  French 
water  powers  which  have,  not  hitherto  been  utilised  by  the 
Swiss  company,  are  to  be  transferred  to  a  new  company  under 
the  title  of  the  Hydro  Electrique,  and  present  shareholders 
in  the  former  will  be  entitled  to  participate  in  the  latter. 
It  is  expected  that  the  firm  of  Schneider  and  Co.  will  derive 
considerable  advantage  from  the  reconstruction  of  the  Girod 
company. 

Delhi  Electric  Tramways  and  I/gliting  Co.,  Ltd. 

Me.  A.  W.  Tait  presided  on  Monday  at  Basildon  House,  E.G.,  over 
the  eighth  ordinary  general  meeting  of  the  above  compaDy. 
■  The  Chairman,  in  moving  the  adoption  of  the  report  (Elec. 
Rev,,  p.  1014),  said,  taking  into  account  the  unfortunate  break- 
downs which  had  occurred  in  the  power  station  durirjg  the  year, 
they  might  regard  the  net  result  of  the  year's  working  as  satis- 
factory. The  increase  in  the  revenue  from  the  lighting  section 
was  due  to  the  natural  growth  of  the  city  and  to  the  education  of 
the  native  population  to  the  uses  and  advantages  of  electric  light 
and  power.  There  had  also  been  an  increase  in  the  revenue  from 
the  street  lighting  contract  and  in  the  supply  of  current  for  power 
purposes.  Considerable  expansion  was  to  be  expected  in  the  near 
future,  and  that  could  be  accelerated  if  a  satisfactory  hire-purchase 
scheme  for  small  motors  and  equipments  could  be  evolved.  He 
was  afraid,  however,  that  owing  to  their  heavy  commitments  in 
other  directions,  it  was  not  possible  for  that  company  to  undertake 
that  class  of  business,  at  least  for  some  time  to  come.  The  number 
of  units  generated  that  year  was  1,429,683,  an  increase  of  43  per 
cent ,  and  the  increase  in  the  revenue,  excluding  the  revenue  from 
current  supplied  to  the  tramway  undertaking,  was  46  per  cent.  A 
new  system  of  charging  current  supplied  to  the  tramway  under- 
taking was  put  into  operation  at  the  beginning  of  1913,  the  tram- 
ways being  charged  at  the  flat  rate  of  1  Jd.  per  unit,  and  for  the 
present  year  current  would  be  charged  at  a  flat  rate  of  lid.  The 
increase  in  the  revenue  from  the  tramway  undertaking  (32  per 
cent.)  was  due  to  the  revision  of  the  fares  and  stages.  There  could 
be  no  doubt  that  the  reduction  in  fares  was  a  wise  policy,  and  it 
was  quite  possible  that  further  reductions  would  be  made  at  an 
early  date.  The  stages  on  the  routes  had  also  been  revised 
and  sub-divided.  The  number  of  passengers  carried  daring 
the  year  was  1,811,106,  as  compared  with  2,137,868  in  1913,  and 
52 J  per  cent,  of  those  passengers  were  carried  a  distance  of  half  a 
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mile  for  a  fare  of  approximately  id.    The  number  of  car-miles  run 
was  397,969,  as  compared  with  334,338  last  year,  so  that  with  an 
increase  in  mileage  of  only  19  per  cent.,  they  obtained  an  increase 
in  revenue  of  32  per  cent.,  and  carried  125  per  cent,  more  passen- 
gers.    It  was  unfortunate  that  the  breakdown  in  the  power  house 
plant  prevented  the  new  system  having  a  full  year's  run,  because, 
owing  to   the  necessity  of  maintaining  the  power  and    lighting 
load,  the  service  had  to  be  curtailed  for  a  considerable  part  of  the 
year,  and  for  a  few  weeks  it  was  stopped  altogether.     With  a  view 
to  developing   the  traffic  on  proper  lines,  they  had  recently  sent 
out  a  European  traffic  superintendent.    That  man  had  had  a  very 
good  experience  in  the  regulation  of  traffic  on  one  of  the  largest 
undertakings  in  that  country,  and  he  would  be  able,  therefore,  to 
do  a  great  deal  towards  improving  the  B9rvice  generally.      The  net 
revenue  from  the  combined  undertakings  was  £6,252,  as  compared 
with  £2,990  last  year,  and  was  the  largest  net  revenue  the  company 
had   shown,   with   the   exoeption  of  the  period   of  1-1  months  to 
December  31st,  1911,  which  period,  of  course,  included  the  excep- 
tional revenue  obtained  at  the  time  of  the  Delhi  Durbar,  and  there 
was   very  little   doubt   that,  but  for  the  unfortunate  mishaps  in 
the  power  station,   the   1911  figures  would  have   been   exceeded 
during  the  past  year.      The  breakage  of  the  main  crankshaft  of 
the  Diesel  engine,  which  occurred  in  the  middle  of  July,  involved 
the  continual  use  of  the  more  expensive  steam  plant  for  the  re- 
mainder of  the  year,  as  it  was  not  again  put  into  commission  until 
December.  Within  a  short  time  from  that  mishap  one  of  the  steam 
sets  was  also  put  out  of  action,  owing  to  a  similar  breakdown,  and, 
until  the  company  was  able  to  obtain  a  supply  of  current  from  the 
Government  power  station  the  tramways  were  shut  down  and  the 
power  business  curtailed.    Supply  was  taken  from  the  Government 
from  August  7tb  to  December  3rd.    The  actual  cost  of  renewals  in 
connection  with  the  breakdowns  referred   to  had  been  charged  to 
renewals  reserve  account,  but,  in  addition  to  that,  the  company  had 
to  suffer  considerable  indirect  loss  which  was  not  reflected  in  the 
accounts,  and  which  it  would  be  difficult  to  estimate.    The  average 
price  of  coal  during  1913  was  also  higher  than  in  1912,  and  liquid 
fuel  firing  of  some   of  the  boilers  was  carried  on  for  some  five 
months  during  the  year,  in  order  to   increase  the  steam  raising 
capacity  of  the  plant.     That  expenditure  necessarily  increased  the 
generation    costs.       Notwithstanding    the    facts    mentioned,    the 
average  cost  per  unit  generated   during   the  year,  including  the 
units  purchased  from  Government,  showed  a  slight  decrease  on  the 
average  cost   for   1912,   the  comparative  figures  being  l'17d.  and 
l'25d.  respectively.    Excluding  the  units  purchased  from   Govern- 
ment, the  average  cost  per  unit  was  l'08d.    They  would,  no  doubt, 
remember  that  at  the  last  general  meeting  he  indicated  that  a  further 
Diesel  set  would  have  to  be  installed  at  no  distant  date ;  an  order  was 
placed  some  months  ago  for  a  240-  kw.  set,  and  the  plant  commenced 
workingonthe9thof  thismonth.   Thatadditionalsetwouldprobably 
enable  the  company  to  cope  with  the  increasing  demand  up  to  the 
end  of  the  next  year,  but  by  that  date  the  installation  of  a  further 
set  would  be  neceesary  if  the  demands  of  the  business  were  to  be 
adequately  met.     At  present  they   had  little  or  no  spare  plant  to 
fall  back  upon  in  case  of  serious  breakdown  to  the  main  Diesel  sets. 
The  cost  of  the  set  now  installed  had,  to  a  great  extent,  been  met 
out  of  surplus  revenue,  but   it  was  impossible  to  meet  the  cost  of 
further  considerable  expenditure   in  like  manner.      In  addition 
to  the  further  generating  set,  they  would  undoubtedly  have  to  add 
to  the  rolling  stock  at  no  distant  date,  and,  even  if  the  amount 
of    traffic    obtained    did    not    warrant    an    addition    of    that 
nature,  it  was  necessary  that  the  existing  cars,  which  were  old  and 
inefficient,    having     only  single    motor    equipments,   should    be 
gradually   replaced  by   cars  of  more  suitable  design  and  double- 
motor  equipments.     There   was  no  doubt  that  the  change  when 
effected  woul  1  enable  the  company  to  make  considerable  savings  in 
running  expenses.    Several  of  the  feeder  cables  were  fully  loaded, 
and  they  should   have  to  face  substantial  requirements  for  mains 
and  feeders  in  the  near  future,  and  some  part  of  that  expenditure, 
at  all  events,  would  have  to  be  met  before  the  end  of  the  present 
year.     In  order  to  meet  these  requirements  and  also  to  effect  im- 
provements and  additions  to  other  parts  of  the  company's  equip- 
ment, which  had  now  been  in  continuous  service  for  over  six  years, 
the  total  amount  required  within  the  next  year  or  so,  according  to 
an  estimate  submitted  by  the  general  manager,  would  not  be  less 
than  £25,000.    That  sum  did  not,  of  course,  include  any  expendi- 
ture which  might  be  necessary  in  connection  with  a  supply  to  the 
new  city  of  Delhi,  as  it  was,  at  the  present  time,  impossible  for  the 
company  to  issue  any  additional  share  capital,  and  as  the  whole  of 
the   £50,000   first  mortgage  debentures  had  now  been  issued  or 
lodged    with    the    company's    bankers  to   secure  advances,    the 
directors    proposed   to    create    an    issue    of    £50,000    in    second 
debentures.     As  those  debentures  would,  of  course,  rank  after  the 
£50,000  already   issued,  it  would  probably  be  necessary  to  offer  a 
fairly  high  rate  of  interest  in  order  to  enable  the  debentures  to  be 
placed.     The  rate  of  interest    suggested   was  7  per   cent.      The 
directors  hoped  that  when  the  issue  was  made  the  shareholders 
would  assist   by   subscribing  to  the  same,  as  it  was  only  by  this 
means   that  the  shares  which  they  held  would  secure  dividends  in 
the  near   future.     With   regard   to  the  Bupply  to   the  new   City 
of    Delhi,   he  regretted   that  it   was    not    possible    for  him   to 
give   them    any   definite    information,  but    he    might  say   that 
they  had  not  yet  been  asked  to  tender  for  the  supply.    They  had, 
therefore,  decided  to  continue  additions  to  the  existing  station,  to 
meet  present  and  immediate  future  requirements,  quite  apart  from 
any  question  of  that  kind,   because  of    the   uncertainty    wh'ch 
apparently  still  exists  as  to  the  intentions  of  Government  with 
regard  to  the  lighting  and  tramway  in  the  new   city.     The  chair- 
man proceeded  to  deal  with  the  accounts  at  some  length,  and  with 
regard  to  the  results  during  the  current  year,  said  that  the.  cable- 
grama  received   from  the  general  manager,   giving   approximate 


monthly  figures,  showed  that  there  was  an  estimated  net  revenue 
from  the  combined  undertakings  of  some  £2,486  for  four  months 
to  end  of  April,  as  compared  with  £1,840  for  the  same  period  last 
year.  If  that  increase  was  maintained  for  the  balance  of  the  year, 
and  they  had  no  recurrence  of  breakdowns,  the  results  should  show 
an  improvement  of  approximately  £3,000  to  £4,000,  as  compared 
with  the  year  under  review.  He  had  already  indicated  that  con- 
siderable development  might  possibly  take  place  in  connection 
with  the  supply  of  current  for  power  and  lighting.  It  was  also 
probable  that  in  view  of  the  improvements  which  were  being  made 
in  the  old  city,  the  revenue  from  the  street  lighting  contract  would 
also  show  a  considerable  increase.  As  regarded  the  supply  in  the 
new  area,  he  had  already  stated  that  the  company  had  not  yet 
been  asked  to  put  in  a  tender  for  the  supply,  and  it  wae,  he 
thought,  unnecessary  for  him  to  say  that,  in  the  event  of 
their  being  approached  to  give  that  supply,  the  work  would 
not  be  undertaken  until  the  estimates  had  received  the  careful 
consideration  of  independent  consulting  engineers,  and  there 
seemed  to  be  a  reasonable  prospect  of  the  business  proving  profit- 
able to  the  company,  and  then  only  with  the  approval  of  the 
shareholders  first  obtained.  He  thought  it  was  also  safe  to  antici- 
pate that  the  results  of  the  tramway  undertaking  for  the  current 
year  would  show  considerable  improvements  over  those  of  the 
year  just  closed,  since,  owing  ]to  the  breakdowns,  it  had  not  been 
possible  to  give  the  new  scheme  a  fair  trial  during  the  past  year. 
It  was  to  be  hoped,  moreover,  that  they  should  be  free  from  any 
further  mishaps  of  that  nature,  and  that  the  tramway  service 
would  not  again  be  subject  to  serious  dislocations.  There  could 
not  be  any  doubt  that  it  was  necessary  for  them  to  establish  a 
reliable  and  speedy  service  at  a  cheap  rate  of  fare,  in  order  to 
attract  the  native  population.  In  other  words,  the  company's 
profit  in  this  branch  of  the  undertaking  must  be  made  through  the 
medium  of  low  fares  and  high  earning  power  per  mile,  as  opposed 
to  high  receipts  per  passenger.  For  23  weeks  to  June  6th,  1914, 
they  carried  2,418,000  passengers,  as  compared  with  2,054,000  for 
the  same  period  last  year,  and  earned  Rs.  62,800,  as  compared  with 
Rs.  56,700  last  year.  It  was  certainly  desirable  to  provide,  as  soon 
as  possible,  cars  of  more  modern  make,  and  with  double  equip- 
ments, in  order  to  effect  economies  in  working.  The  existing  cars 
were  not,  in  spite  of  careful  and  repeated  overhaul,  in  a  satisfactory 
condition,  and  there  was  no  doubt  that  the  annual  maintenance 
charge  was  much  heavier  than  would  be  the  case  with  cars  of 
more  modern  design.  The  results  for  1913  were  good,  but  he 
believed  they  might  confidently  anticipate  that  the  results  for  1914 
would  be  much  better,  but,  as  stated  at  the  last  general  meeting, 
he  was  afraid  it  would  be  necessary  for  them  to  retain  the  profits 
in  the  business  for  the  purpose  of  meeting  the  cost  of  additions  to 
plant  and  equipment,  unless  means  could  be  found  to  raise  the 
additional  capital  by  the  issue  of  debentures. 

Me.  T.  W.  Stratford  Andrews  seconded  the  motion. 

Mr.  Still  considered  it  unfortunate  that  after  eight  years  they 
had  to  go  to  the  Government  station  for  a  supply  of  current.  He 
trusted  that  with  regard  to  the  new  city  of  Delhi,  they  would  not 
sit  quietly,  but  would  try  and  secure  the  opportunity  of  tendering. 
He  also  asked  what  the  company's  experience  was  with  regard  to 
oil  plant.  Was  it  such  that  it  would  warrant  them  going  in  for 
further  plant  of  the  same  kind  1 

Me.  Pollens  congratulated  the  company  on  the  progress  made 
since  the  board  was  reorganised,  and  the  able  way  in  which  the 
board  had  pulled  the  company  out  of  the  mire.  He  thought  they 
ought  not  to  look  forward  to  paying  dividends  in  the  near  future, 
but  should  seek  to  improve  the  financial  position  of  the  company 
without  resorting  to  onerous  borrowing. 

The  Chairman  said  the  Government  power  house  was  installed 
to  meet  the  requirements  of  the  Durbar,  and  was  now  being  used 
to  supply  the  new  works  in  Delhi.  The  Government  were  not  com- 
peting with  the  company.  They  were  advised  from  the  plans  and 
details  which  they  had  seen  that  the  electric  supply  of  the  new 
city  would  cost  £250,000  to  £300,000.  They  were  in  close 
touch  with  the  Government,  but  the  new  city  was  going  to  be  laid 
out  on  broad  and  generous  lines,  and  it  would  involve  a  great 
expenditure  in  mains  and  feeders  to  supply  a  district  which,  after 
all,  would  only  require  a  good  supply  during  the  six  months  the 
Government  was  sitting.  There  could  be  no  doubt  that  the  oil 
engines  compared  favourably  with  the  steam  plant.  The  first 
Diesel  engine  was  undoubtedly  not  well  designed,  but  the  new 
engine  was  admirably  designed,  and  the  manager  had  expressed 
absolute  approval  of  it.  The  business  was  growing  so  much 
that  he  did  not  think  they  could  finance  it  with  their  own  profits, 
and  they  must  raise  more  money,  as  he  had  stated  in  his  speech. 

The  report  was  then  adopted 


Hydro-Electric  Power  and  IHctallnruical  Co.,  lid. 

— The  Financial  7 i we*  states  that  an  extraordinary  general  meeting 
of  this  company  will  be  held  at  Melbourne,  Australia,  on  June2!»th, 
to  consider  extraordinary  resolutions  to  ratify  an  agreement  between 
Complex  Ores,  Ltd.,  and  the  company,  whereby  ComplexOres,  Ltd., 
has  agreed  to  reassign  shares  of  the  company  to  the  company  and 
to  ratify  an  agreement  between  the  Government  of  Tasmania  and 
the  company  for  the  sale  of  the  company's  hydro-electric  works. 

Reduction  of  Capital.— The  Reason  Manufaoti  k- 

fJTG  Co.,  Ltd.,  and  Rf.dOced. — A  petition  for  the  confirmation  of 
the  reduction  of  capital  from  £37,553  to  £23,648,  has  been 
presented,  and  will  be  heard  on  June  30th. 

Sliawiiiijjan  Water  and  Pouer  Co.— A  dividend  at 

the  rate  of  6  per  cent,  on  the  common  stock  for  quai4r?tto  June 
30th  is  announced. 
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(.riHTal  Electric  Co.,  Mil. 

Thk  directors  report  that  for  the  year  ended  Mareh  8 lit,  191  I,  the 
net  trading  profits  and  income  from  inveHtiii«iitn,  ,v  •.,  amounted  to 
£157,891,  plus  489,8.81  brought  forward,  making  a  total  available 
profit  Of  £190,235,  Debenture  intercHt  requires  £8,000.  deprecia- 
tion and  provision  for  removal  expanses  421,828,  and  dividend  on 
the  preference  shares  at  the  rate  of  6  per  cent,  for  the  year  ended 
March  :;ist,  1914,  absorbs  £24,000,  leaving  an  available  balance  of 
£133,89<>.  Provision  for  managing-  director's  and  employe's'  bonus 
stands  at  £10,156  ;  provision  for  expenses  of  new  issue  of  capital, 
since  made,  £14,000  ;  provision  for  dividend  on  ordinary  shares  at 
the  rate  of  10  per  cent,  for  the  year  ended  March  81st,  1914, 
£40,000  ;  to  reserve  acoount,  £30,000  ;  to  conditional  appropriation 
to  stall  benevolence,  £3,000  ;  balance  to  be  carried  forward,  £86,740. 
The  reserve  account  stands  as  follows  : — The  balance  at  March  31st, 
1913,  was  £170,000,  and  the  proposed  appropriation  of  profit  of  the 
year  amounts  to  £30,000,  making  a  total  of  £200,000.  The 
directors  are  pleased  at  the  progress  shown  in  the  result  of  the 
year's  trading.  The  company's  works  have  been  fully  employed, 
and  extensions  are  being  proceeded  with.  The  increase  in 
stock  and  sundry  debtors  is  normal  in  proportion  to  the 
company's  increased  sales.  The  contingent  liability  referred 
to  in  the  balancs-sheet  is  chiefly  in  respect  of  participation 
in  the  Pirelli-General  Cable  Works  now  being  e:ected  at 
Southampton. 

We  give  below  the  oomparable  figures  from  the  reports  for  the 
three  years  ended  March,  1912,  1913  and  1914  :— 


1912. 


1913. 


1914. 


Net  trading  profit  and  income 
from  investmentsv.. 

Depreciation  and  debenture 
interest      

Balance  ... 

Pref.  dividend 

Available  balance        

Managing  director's  and  em- 
ployes' bonus        

Expenses  of  new  issue  of  shares 

Staff  benevolence  

Ordinary  dividend       

To  reserve  account       

Balance  carried  forward 
Reserve  fund  total      

The  annual  meeting  is  to  be 
Street  Hotel,  E.C. 


£133,564      £145,261      £157,894 


32,400 

32,543 

82,328 

113,377 

144,768 

157,897 

12,500 

19,878 

24,000 

(5%) 

(6  %) 

(6%) 

100,877 

124,890 

133,896 

8,866 

9,284 

10,156 

— 

10,275 

14,000 

— 

3,000 

3,000 

29,960 

40,000 

40,000 

(7J  %) 

(10%) 

(10  %) 

30,000 

30,000 

30,000 

32,050 

32,331 

36,740 

140,030 

170,000 

200,000 

held  on  Thursday  next  at  Cannon 


British  Electric  Traction  Co.,  Ltd. 

The  animal  meeting  was  heJd  on  June  19th  at  the  Holborn 
Restaurant,  Mr.  E.  Gaecke  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  report  (see 
Elec.  Rev.,  p.  1,004),  said  that  in  order  to  understand  the  posi- 
tion of  the  company  it  was  necessary  to  appreciate  that  it  was 
a  part  of  a  Federation  of  some  sixty  companies,  having  a  com- 
bined capitalisation  of  about  £24,000,000.  The  B.E.T.  was  the 
largest  of  the  companies  in  the  Federation  and  was  in  other 
respects  the  centre  of  the  system.  All  except  about  5  per  cent, 
of  their  total  assets,  amounting  to  close  on  £5,000,000,  were 
represented  by  holdings  in,  or  by  other  properties  held  in  con- 
nection with,  the  federated  companies,  and  about  95  per  cent, 
of  all  their  revenues  of  £225,000  was  derived  from  the  associated 
companies.  The  net  revenue,  earned  by  all  the  federated  com- 
panies, that  was  after  paying  all  working  expenses,  amounted 
to  £1,200,000  for  the  year.  Of  this  about  £800,000  was  distri- 
buted in  debenture  interest  and  dividends  on  capital,  and  as 
much  as  £400,000 — about  a  third  of  the  total  net  profits — was 
held  in  reserve  in  one  form  or  another  by  the  federated  com- 
panies. The  profits  earned  by  the  associated  companies  during 
the  past  year  showed  a  substantial  increase  over  those  of  the 
preceding  year,  and  an  analysis  showed  that  of  the  increase  in 
the  total  ne.t  profits  earned  by  all  the  ftderated  companies 
about  three-fourths  was  due  to  the  tramways  and  electricity 
supply  departments  in  about  equal  proportions,  and  about  one- 
fourth  of  the  increase  in  profits  was  clue  to  the  working  of 
motor  omnibuses.  It  was  not  correct  to  assume  that  the  tram- 
ways had  gone  back  and  that  the  increase  in  profits  was  mainly 
due  to  motor  omnibuses.  On  the  contrary,  the  tramways  had 
had  a  better  year  and  the  electricity  supply  business  of  the 
federation  had  also  made  satisfactory  pi-ogress.  Of  the  profits 
distributed  for  the  past  year  by  the  federated  companies  in 
interest  and  dividends,  the  B.E.T.  Company  received  about 
£200,000.  The  remainder  went  to  other  debenture  and  stock- 
holders in  the  federated  companies.  He  had  on  former  occa- 
sions explained  the  importance,  for  purposes  of  comparison  of 
one  year  with  another,  of  the  figures  of  yield  obtained  by  the 
company  on  its  investments,  and  he  was  glad  to  be  able  to 
again  record  a  substantial  improvement  in  this  respect.  The 
yield  on  all  their  investments,  taken  collectively,  last  year  was 
4.47  per  cent.,  compared  with  4.11  per  cent,  for  the  preceding 
year,  and  3.77  per  cent,  for  the  year  1911.    An  all  round  aver- 
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.   bui    be  had   no  bi  itation   in  saying  that  • 
improvement  had  also  been  made  by  the  vat-ion 
companies  in  other  respects,  particularly  in  their  n  ' 
the  local  authorities  and  in  the  terms  on  which  the  companies 
held  their  concessions,  and  generally  in  the  i   the 

undertakings.     The  means  by   which   these 
prises  steadily  improved  then  condition  --re  to 

N  found  in  the  splendid  organization  which  had  been  built 
Up  and  which  was  effective  for  doing  more  and  more  work 
with  ever  better  resull  re  field,  and  although, 

as  he   had    frequent^    explained,    while   profits  derived   from 
public  service  enterprises  in  this  country— be  it  the  National 
Telephone  Company  or  a   small   tramway  undertaking— were 
not  yet  commensurate,   to   the   skill   and  energy   which   were 
applied  to  the  businesses,  tiny  had  achieved  some  remarkable 
success,    both    financial    and    technical,    in    this    country    and 
abroad.    Even  collectively  the  results  of  their  enterprises  com- 
pared favourably   with   those  obtained  by  others  carrving  on 
similar  business  in   this  country.     In  saving  this  he  wa3  not 
blowing  Ins  own  trumpet,   but  it  was  only  fair  to  those  who 
had  loyally  devoted  a  strenuous  life  to  the  establishment  and 
maintenance    of    these    public    utility    enterprises    that    they 
should  have  their  services  acknowledged  even  if  only  in  his 
feeble  words.    He  could  very  well  imagine  some  of  the  stock- 
holders feeling  that  the  large  figures  which  he  had  mentioned, 
and  the  good  report  he  had  made  of  the  progress  which  had 
been  achieved,   were  not  compatible  with  the  fact  that  the 
preference  stockholders  were  receiving  only  a  small  increase  in 
dividend  and  the  ordinary  stockholders  were  still  a  long  way 
off  receiving  any  return  on  their  investment.     When  the  re- 
arrangement of  capital  was  made  in  1911,  it  was  understood 
that  the  policy  would  be  to  distribute  moderate,  but  improving 
dividends  on  the  7  per  cent,  preference  stock,  and  at  the  same 
time  to  increase  the  reserve  by  an  annual  contribution  out  of 
profits.     At  the  first  annual  meeting  after  the  rearrangement 
had  been  made,  he  again  pointed  out  that  the  question  of  what 
reserves  should  be  made  deserved  further  consideration,  and  he 
stated  that  the  federated  companies  were  then  engaged  in  an 
exhaustive  examination  of  the  whole  question  of  reserves  with 
a  view  to  each  of  the  companies  allocating  its  profits  between 
reserve  and   dividends  in  such   a  way   that,   while  adequate 
provision  would  be  made  for  replacement  of  circulating  and 
renewable  capital,  dividends  were  not  to  be  withheld  because 
of  indefinite,  apprehensions  that  depreciation  of  fixed  or  perma- 
nent capital  had  in  every  case  to  be  provided  for  out  of  profits. 
At  the  following  annual  meeting,  that  was  to  sav  last  year, 
they  recommended  the  payment  of  a  first  dividend  of  3  per 
cent,  for  the  year  on  the  7  per  cent,  preference  stock  and  the 
placing   of   £40,000   to  reserve.       It   was   admitted    that   the 
increase  of  dividend  on  the  7  per  cent,  preference  stock  which 
they  recommended  was  smaller  than   the  increase  of  profits 
justified.     This   year   they    proposed    to    apply    the    available 
balance  of  £126,000  as  follows  :  £56,400  to  be  reserved,  £52,000 
to  the  payment  of  dividends,  and  £17,000  to  be  carried  for- 
ward.    That  was  to  say,  the  amounts  which  this  year  were 
placed   to  reserve  and  earned  forward   were   proportionately 
larger,  and  the  amount  applied  to  the  payment  of  dividend  was 
proportionately  smaller,  than  last  year,  although  the  balance  of 
profit  they  had  to  deal  with  was  larger.    It  was  clear  on  the 
figures    that    they    could    pay    a    larger   dividend    on    the    7 
cent,   preference  stock   than   the  3J   per  cent,   for   the  year, 
which    the    directors   recommended,    and    if   it    were   not    for 
capital  depreciation  which  was  shown  by  the  investments  the 
question  would  certainly  arise,  whether,  in  view  of  the  fact 
that  the  associated  companies  put  to  reserve  in  one  form  or 
another  one-third  of  their  net  profits,  it  was  really  necessary 
also  for  this  company  to  put  to  reserve  one-fourth  of  its  profits 
received  from  the  associated  companies.     It  was  evident  that 
divergent  views  and  interests  existed  among  the  stockholders 
in  regard  to  this  question.     It  was  very  desirable  that  these 
differences  of  view  should  be  adjusted,  and  it  was  probable 
that  they  could  be  reconciled  only  by  a  reduction  of  capital.    They 
could  not  ignore  the  fact  that  the  interests  of  the  preference 
stockholders  and  those  of  the  ordinary  stockholders  were  not 
quite  identical  in  regard  to  this  matter.    The  preference  stock- 
holders, of  course,  desired  that  the  profits  should  be  distri- 
buted, at  any  rate  to  the  extent  of  their  preferential  dividend 
rights.    The  ordinary  stockholders  on  the  other  hand  preferred 
that   the   profits   should   be   allowed   to  accumulate  so  as  to 
assist  in  the  removal  of  the  depreciation  on  the  investments. 
Thev  had  therefore  formulated  for  the  consideration  of  the 
stockholders   a  scheme   of   reduction   and    rearrangement   of 
capital  which,  if  adopted,  would  immediately  give  the  ordinary 
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stockholders  some  return  on  their  capital,  while  it  did  not 

..plate  any  .sacrifice  by  the  stockholders  for 

which  they  were  not  adequately  d.     At  the.  same 

tunc,  the  carryirj  me  would  improve  the  divi- 

■  ckholders  by  making  avail- 
"lits  now  placed  to  reserve. 
Whether   this,   or   any   othei  □    of  capital 

Bbould  he  oarried  out  was  entirely  a  for  the  stock- 

holders to  decide.  There  were  five  duferent  and  conflicting 
into  ini  ulii  d  and  satisfied,  nam*  I 

holders,  and 
the  holders  of  income  certificates.    The  bo  da  neutral 

and  imparl  in  regard  to  the  matter,  and  during  the 

discussion  that  would  ensue  on  the  subject  the  directors  would 
every  care  that  no  class  of  stool  d  receive  an 

unfair  advantage.    Subject  to  what  might  be  said  at  the  c 
ing,  the  du  to  submit  the  scheme  which  they 

had  formulated  to  a  few  representative  stockholders,  including 

most  of  those  who  served  on  the  committee  of  consultation  at 

the  time  of  the  rearrangement  of  capital,  and  as  soon  as  pos- 
they  would  Bend  a  memorandum  on  the  subject  to  all  the 
stockholders  in  order  to  ascertain  their  views  before  any  more 
formal  steps  for  the  carrying  out  of  the  scheme  were  taken. 
Having  referred  at  length  to  the  progress  of  the  motor  omnibus 
department  of  the  company,  Mr.  I  eluded  by  a.  refer- 

to  future  prospects.  The  electricity  supply  business  was, 
he  said,  continuously  progressive,  and  they  were  not  afraid  of 
the  new  increased  efficiency  lamps  which  had  been  put  on 
the  market  on  (he  ground  that  they  used  less  current,  for  they 
would  tend  to  ini  loiiptiun   by   making  electric  light- 

ing cheaper  and  by  encouraging  a  higher  standard  of  lighting. 
They  expected  to  secure  additional  profits  from  tho  new 
omnibus  services  (hey  had  started,  and  they  believed  the  Brush 
Company  would  do  better  in  future  by  reason  of  a  new  and 
highly  efficient  turbine,  the  manufacturing  rights  of  which  it 
had  secured.     Tb  my,  (he  Auckland  Company 

in  New  Zealand,  (he  electric  power  company  in  Canada — in  all 
of  which  (hey  had  large  and  important  interests — were  doing 
well  and  were  yielding  good  returns.  Altogether,  he  felt 
justified  in  saying  that  the  prospects  were  good.  They  hoped 
that  an  understanding  between  the  two  main  sections  of  the 
proprietary  would  enable  the  profits  (hey  expected  to  earn  to  be 
equitably  shared  by  all,  and  that  in  the  efforts  which  the 
different  sections  of  stockholders  would  no  doubt  make  to 
secure  (he  best  terms  fir  themselves,  the  collective  and  perma- 
nent Interests  of  the  company  would  not  be  allowed  to  suffer  by 
reason  of  sectional  differences,  and  (hat  no  interruptions  would 
be  caused  to  tin    steady  progress  of  (he  business. 

Mr.  W.  L.  Madgf.x  si  eondod  the  motion,  which  was  carried 
after  a  short  discussion. 


Marconi  International   Marine  Communication 
Co.,  Ltd. 

tors'  report  for  the  year  ending  the  31st  December 
I913j  states  that  the  company's  business  continues  to  show 
factory  progress,  tin-  net  profit  for  the  year  amounting  to 
£37,029  after  deducting  623,881  for  depreciation  and 
allowance  for  debenture  interest,  as  compared  with  a  net 
profit  of  £24,436  for  the  preceding  year.  The  revenue  from 
ships'  telegrams,  subsidies,  etc.,  amounted  (<>  i'l  16,317,  which 
substantial  increase  over  the  amount  of  £100,323  for 
1912.  The  number  of  telegraph  stations  owned  and  worked 
by  the  company  as  public  telegraph  stations  on  tie:  high-seas 
increased    from    580    at    (he    eni  !    to    788  at  the 

end  of  1913.  The  number  fitted  t<>  the  present  date 
is  873.    Tie  - 1 ifh  rent  nations, 

exclusive  of  ships  of  war,  tilted  with  Marconi  telegraph  sta- 
tions.   Tint  company's  business  is  well  -  and  (he  dis- 
cipline on  board  ships  excellent,     (if  (his  there  could  be  no 
better  testimony  than  the  immense  Dumber  of  lives  and  the 
natal                                             my  and  its  officers  have  been 
uinental  in  saving  in  the   past,  and  1X3  save  year 
An   lor  1 1                                  e  for  l\n-  safety  of  life 
signed  in  London  on  20th  January,  1914,  and  (he 
bill  to  gi\'                       io   i;  now  before   Parliament.      I 

lull    wireless   telegraphy   is    rendi  nil    compulsory    upon 
ships  carrying  50  < ■<'  a  I  iding  crew.    It  is  prob- 

able that  this  is  only  intendi  d  a  a  in  i  i  tep  in  this  direction, 
for   i'  i    lo  understand   why  when  50  persons  are  on 

■  I  a  ship  thej  should  be  provided  with  the  means  of  bung 
i,   but  if   the  number  b 
D.       In    (he    opinion    of   the  -  Inch 

wireless  telegraphy.      Apart  from   t]  providing  so 

valuable  a   life-.-.. 

smaller  craft,  it  is  obvious  thai  wien  mi  fortune  b  falls  a 
large  vessel,  everj  small  boat  within  (he  radius  of  a  wireless 
call   should    be   capable  of   being   summoned    to   immediate   aid. 

Had  this  been  (he  practice  in  recent  •,  thous- 

ands of  valuable  lives  would  havi  I       In   Australia 

i  transferred  to  a 
company  representing  an  amalgamation  of  interests  in  which 

this  company   holds   a   number  of   shares.      In   July,  1913,  the 

directofs  offered  hare 

to  the  gharvnoldi  ir  holdings.    The 


was  guaranteed  by  the  Spanish  and  General  Wireless  Trust 
Limited  in  consideration  of  a  commission  of  Is.  6d.  per  share 
on  the  whole  issue  and  an  optiou  over  the  remaining  43,916 
unissued  shares  of  the  company  at  the  price  of  £1  5s.  for  two 
years  from  '27th  June,  1913,  and  the.  whole  of  the  shares  offered 
were  duly  subscribed  and  allotted.  In  accordance  with  the 
power  contained  in  Articles  29  and  30  of  the  company's 
Articles  of  Association,  the  directors  in  January  last  adopted 
regulations  for  the  issue  of  share  warrants  to  bearer  and 
of  such  regulations  may  be  obtained  upon  application 
to  the  company.  opinion   that    the   time  had  arrived 

to  mal...    som<    i  ii    the   employees  of  the  company 

on  retirement,   the  dii  entered    into  a  provisional 

i  iu  nt  with  (he  North  British  and  Mercantile  Insurance 
bablishment  of  a  superannuation  fund.  An 
I  inordinary  General  Meeting  will  be  held  immediately  after 
the  Ordinary  General  Meeting  io  approvi  thi  a  ■  ssarj  altera- 
tion to  the  Memorandum  ol  Association  authorising  the  com- 
pany to  adopt  the  scheme.  ,The  directors  recommend  a  final 
dividend  fur  the  year  1913  of  5  per  cent.,  which  with  the 
interim  dividend  already  paid  will  make  10  per  cent,  for  the 
year,  the  total  of  which  will  amount  to  £30,604.  £3,500  is 
allocated  to  the  repayment  of  debenture  account,  leaving 
£6,068  to  be  carried  forward.  On  10th  July,  1913,  General 
Albert  Thys  was  elected  lo  the  board. 


Victoria  Falls  and  Transvaal  Power  Co.,  Ltd. 

The  directors  report  that  at  31st  December,  1913,  the  issued 
share  capital  amounted  to  £3,000,000  and  the  debenture  capital 
to  £3,976,500,  £'23,500  of  the  5J  per  cent,  second  mortgage  de- 
bentures having  been  purchased  during  the  year  1913,  against 
the  amount  which  had  to  be  redeemed  on  1st  January,  1914, 
in  the  terms  of  the  trust  deed.  Since  December,  1913,  a  fur- 
ther £650,000  of  the  5£  per  cent,  second  mortgage  debentures 
have  been  issued.  The  year's  business  has  resulted  in  a  profit 
of  £467,824,  which,  with  the  £96,787  at  the  credit  of  the 
profit  and  loss  account  as  at  31st  December,  1912,  remaining 
after  payment  of  the  dividend  on  14th  June,  1913,  makes  a 
gross  total  of  £561, till.  After  providing  for  interest  on  deben- 
tures for  the  year  1913,  amounting  to  £203,921,  and  for  depre- 
ciation, etc.,  amounting  to  £135,491,  the  balance  remaining  is 
£225,198.  In  respect  of  this  balance  the  directors  declared  a 
dividend,  on  11th  December  last,  at  the  late  of  6  per  cent. 
per  annum,  less  income  tax,  for  the  six  months  ended  50th 
June,  1912,  on  the  preference  shares,  and  a  further  dividend 
on  the  preference  shares  also  at  the  rate  of  6  per  cent,  per 
annum,  less  income  tax,  for  the  six  months  ended  31st  De -em- 
ber, 1912,  was  declared  on  the  11th  June,  1914.  These  divi- 
dends were  paid  lo  the  shareholders  on  the  6th  January,  1914, 
and  17th  June,  1914,  respectively,  and  absorbed  £119,999  14s., 
leaving  £105,199  to  be,  carried  forward.  Referring  to  last  year's 
report,  new  machinery  of  the  capacity  of  30,000  h.p.  has 
recently  been  brought  into  service  at  Simmerpan,  the  exten- 
sions at  Roshervillc.  in  connection  with  the  air  system  will 
shortly  be  in  commission,  and  the  installation  of  additional 
plant  at  Brakpan  is  progressing  rapidly  and  will  be  available 
by  the  end  of  the  year.  Judgment  has  been  given  against  the 
company  in  the  action  brought  by  the,  Consolidated  Langlaagte 
Mines,  Ltd.,  for  about  £29,000.  The  company  has  appealed  to 
the  Appeal  Court  against  the  judgment,  and  the  matter  is  th 
fore  sit 6  judice.  The.  directors  record  the  death  during  the 
past  year  of  two  of  their  colleagues,  viz.,  Mr.  Hans  Schuster 
and  the  Honourable  J.  R.  Delap  Tollemacbe.  They  have  ap- 
pointed Mr.  Frank  Astley  Cooper  a  director. 


Aron  Electricity  Meter,  Ltd. 

Tur,   directors'   report  for  the  year  ending  31st  March,  1914, 

states  that  the  profit  and  loss  aci nt   for  tie    J 

viding  lor  general  charges  and  depreciation  ■  I  profit 

of  £28,771,  making,  with  £5,865  brought  forward,  a  total  avail- 
able  profit  of  £34,635.    Out  of  this  the  directors  distributed  in 

-er   last   a  dividend   of  3   per   cent,  on    the  on 
shares,  absorbing  £3,747,  having   to  be  disposed  of  £30,889. 
The  directors  recommend  the  payment  of  a  further  3  p< 
on    tin'    ]. reference,    shares,    absorbing    £3,747,    and    making    a 
lotal    lor  the  year  of  Ii  per  cent.;   a   dividend   of   7   per  cent,   on 

orbing    £8,750;  a   (ran., 

;     ill   and   patent     of    £15,000  (making  this 

and  carrying  forward  £3,392.    The  past  yeai 

and  taximetei     ba     .ei.nl'  I 

and  the  results  would  have,  been  considerably 
better  had  it  not  been  for  the  practical  stoppage  of  business 
in  Austria-Hungary  during  (he  critical  times  of  the  Balkan 
War.  Hie  directors  state  that  the  other  branches,  especially 
in  Germany,  France  and  England,  have  shown  the  usual  pro- 

and  during  the  last  fi  w  months  business  in 
Hungary  has  begun  to  resume  its  normal  condition.  The 
iring  the  past  year,  of  the  late 
Prof.  Aron,  the  managing  director  of  the  company.  His  son, 
Mr  Manfred  Aron.  who  has  held  a  position  of  respm 
with  the  company  for  some  years  past,  has  been  appointed  a 
director  in  his  pig 
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J.  G,  White  &  Co.,  Ltd. 

IhtD  direotofB  report  that  for  I  February  38tfa    1014,  the 

rt'MiltH  of  the  business,  considering  the  depressed  financial  oondi- 
tionB  which  have  hampered  the  development  of  new  construction 

enterprises,  have  been  fairly  Hatiafactory,  and  show  a  nut  profit  of 
*70,387.  Afurther  A15.000  in  allooated  oat  of  profits  to  the 
general  reserve,  making  this  resorve  now  £18  i  000,  The  directors 
again  recommend  a  dividend  of  L2  per  oent.  per  annum  on  both 
olasaea  of  shares,  and,  In  an  extra  dividend  of  101  pa 
share  on  tli«  ordinary  Bharos.  Tlie  balanoe  to  the  credit  of  profit 
and  Iobs.  after  bringing  in  422,904  from  the  previous  account, 
deducting  the  interim  dividend  paid  on  the  preference  and 
ordinary  shares  at  January  l«t,  1014,  and  making  provision  for 
percentages  due  to  directors  and  staff,  is  £78,788.  The  directora 
reepmmend  a  dividend  of  0  per  cent.,  loss  income-tax,  on  the 
cumulative  preference  shares  for  the  half-year  to  February  28th,  1U14 
(making  12  per  cent,  for  the  year),  £9,000  ;  a  dividend  of  (i  per 
cent,  le»8  income-tax,  on  the  ordinary  shares  for  the  same  half- 
year  (making  12  per  cent,  for  the  year),  £3,000  ;  an  extra  dividend 
of  10b.  per  Bhare,  less  income-tax,  on  the  ordinary  share  capital  for 
the  year,  £25,000;  to  general  reserve,  £  IT), 000;  to  be  carried 
forward,  £21,786.  

Electric  and  General   Investment  Co.,  Ltd. 

The  directors  report  that  the  gross  profit  on  the  transactions  for 
the  year  ended  May  31st,  1914,  was  £15,282.  After  deducting:  all 
general  charges,  interest  on  debenture  stock,  the  interim  dividends 
already  paid  on  the  preference  and  ordinary  shares,  and  providing 
for  the  proportion  of  the  final  dividend  accrued  on  the  preference 
shares  to  May  31st,  1914,  there  remained  a  balance  of  £5  438,  plus 
£2,922  brought  forward,  making  £8,360  ;  £3,285  of  this  amount 
has  been  carried  to  the  contingencies  fund,  making  the  amount  to 
the  credit  thereof  £84,000  as  at  May  31st,  1914,  leaving  £5,075. 
The  directors  recommend  a  balance  dividend  of  la.  per  share,  which 
with  the  interim  dividend  of  Is.  per  share  paid  in  January  will 
make  the  full  rate  of  10  per  cent,  on  the  capital  paid  up  on  the 
ordinary  shares,  £1,000  ;  a  dividend  of  6d.  a  share  on  the  deferred 
shares,  £1,000  ;  leaving  £3,075  to  be  carried  forward. 


Globe  Telegraph  and  Trast  Co.,  Ltd. 

The  annual  meeting  was  held  on  June  23rd,   at  Electra  House, 
E.C.,  Sir  J.  Wolfe  Barry,  K.C.B.,  presiding. 

In  moving  the  adoption  of  the  report  (Electrical  Review, 
page  1043),  the  Chairman  said  that  there  were  certain  changes 
in  the  receipts  as  compared  with  those  of  last  year.  The  total 
receipts  from  all  sources  for  the  12  months  ended  May  3  Ut  last, 
after  deducting  the  necessary  working  expanses,  amounted  to 
£209,773,  as  against  £209,827  in  the  preceding  year,  or  a  decrease 
of  £54,  and  made  with  the  balance  brought  forward  £236,590. 
They  had  distributed  to  their  ordinary  shareholders  the  three 
usual  quarterly  interim  dividends  of  2s.  per  share  net,  and  to  the 
preference  shareholders  three  quarterly  fixed  interim  dividends  of 
3b.  per  share,  being  at  the  rate  of  6  per  cent,  per  annum, 
less  income-tax.  These  distributions  had  absorbed  £131,085, 
and  the  directors  now  recommended  the  payment  of  a  final 
dividend  on  the  ordinary  shares  of  6s.  per  share  net,  making  with 
previous  distributions  a  total  dividend  on  those  shares  of  6  per  cent, 
net.  Thi?,  together  with  the  amount  required  for  the .  final 
dividend  of  3s.  per  share,  less  tax,  on  the  preference  shares,  would 
absorb  £79,780,  and  leave  £25,723  to  be  oarried  forward. 
Although  they  were  again  distributing  to  the  ordinary  share- 
holders a  dividend  at  the  rate  of  6  per  cent,  per  annum,  as  they 
had  done  for  the  last  two  or  three  years,  the  receipts,  which  were 
almost  exactly  the  same  as  last  year,  were  not  in  themselves  quite 
sufficient  to  pay  that  6  per  cent,  dividend  ;  and  the  directors  were 
drawing  on  the  balance  carried  forward  from  year  to  year  to  the 
extent  of  about  £1,100.  This  balance,  which  formed  a  very  ueeful 
fund  for  the  equalisation  of  dividends,  was  started  in  1907,  when 
it  amounted  to  £26,565.  Since  that  date,  they  had  sometimes 
added  to  it,  and  sometimes  drawn  upon  it,  so  that  now,  after  seven 
years,  it  still  amounted  to  much  the  same  sum  as  it  did,  namely,  to 
£25,723.  They  would  thus  Bee  the  directors  were  on  very  safe 
ground  in  withdrawing  £1,100  at  the  present  time  to 
maintain  their  6  per  cent,  dividend  to  their  ordinary  share- 
holders. Daring  the  year  under  review,  the  directors  had  continued 
the  policy  of  re-arranging  some  of  the  investments  of  the  com- 
pany in  cases  where  they  had  considered  it  advisable  for  the 
general  benefit  of  the  shareholders  ;  and,  accordingly,  they  would 
find  in  some  cases,  where  they  had  sold  stocks,  that  there  was  in 
the  year  under  consideration  a  decrease  in  the  receipts,  while  from 
other  companies  in  which  the  directora  had  made  purchases  they 
had  larger  receipts.  There  were,  however,  in  the  year's  accounts 
three  items  of  fluctuation  which  were  not  affected  by  any  changes 
in  investments  such  as  those  to  which  he  had  just  referred.  One 
was  that  of  the  Submarine  Cables  Trust,  in  which  case  15  certi- 
ficates were  drawn  for  payment  at  £120  per  certificate.  This 
money,  of  course,  had  been  suitably  re-inve3ted.  The  second  was 
that  of  the  West  Coast  of  America  Telegraph  Co.,  which,  he  was 
sorry  to  say,  owing  to  heavy  expenses  in  connection  with  their 
cable,  had  passed  their  dividend  this  year,  involving,  consequently, 
a  loss  of  income  ;  and  the  third  was  that  of  the  Western  Union 
Telegraph  Co.,  which  had  increased  their  dividend  from  3  per  cent. 
to-4  per  cent.  .It  was  his  duty,  however,  to  make  the  same 
remark  as  he  often  had  to'  make  when  changes  had  taken 
place  such  as  he  was  reporting  to  them  then,  viz.,  that 
their    present    accounts    did    not     show     the     full     effect    of 


these    ohangen,    ax    it  be    until    ''  •'    the 

oomptny'i  finwtotsJ  year  13    month  lid  be 

able  to  nhnw  exactly  what  the  mult  would  DS  ;  in  fa'-'t,  until 
they  should  red  the  full   year  '-new 

stocks    pnrohftsed.     lint  this    much   they  my      that, 

wlnii  that  I  'ancee 

imple,  that 
aooounts  only  include]  the  iiieri-iisi-d  dividend  for  one  quartet  of 
the  year  froe  ru    Union    Telegrspl]   Oo.      Taking    every- 

thing into    con   ideration      their    |>rr    |  ,;iy  might  h> 

si  lered  as  very  encouraging.      There    wax  0  I  that 

ho  thought  he  need  mention  to  them  and  that  wa«  to  tell  them 
that  the  prn3cnt  market  value  of  the  securities  they  held  taking 
the  lowest  present  market  price,  showed  a  surplus  over  the  original 
capital  of  £2: 1' 

Bin  .1  \  mi  h.M'Kii,  BABT.,  seconded  the  motion,  which  wm 
carried  unanimously,  and  the  retiring  directors  and  auditors  bavins; 
been  unanimously  re-elected,  the  proceedings  closed  with  a  vote  of 
thanks  to  the  directors  and  chairman. 


Kashden  and  District  Electric  Supply  Co.,  Ltd. 

The  report  for  the  year  ended  Dacembir  31st,  1913,  shows  that 
nearly  the  whole  of  the  expenditure  during  the  year  was  on 
capital  account.  As  the  company  only  commenced  a  supply  of 
electricity  in  October,  no  substantial  revenue  could  be  expected, 
and  there  is  consequently  a  small  adverse  balance  of  £8  8s.  The 
number  of  consumers  ia  rapidly  increasing,  the  number  ndw 
connected  to  the  mains  or  having  electricity  installed  being  56, 
and  the  number  of  32-watt  lamps  or  equivalent  being  2 
Additional  mains  have  been  laid  to  the  extent  of  1,482  yards  pince 
the  date  of  the  last  report  in  November,  making  a  total  length  of 
3  miles  762  yards. 

Edgjr  Allen  &  Co.,  Ltd. — A  dividend  of  10  per  cent, 
and  a  bonus  of  2J  per  cent,  per  annum  on  the  ordinary  shares  are 
recommended  for  the  year  ended  March  31st. 

Winnipeg  Electric  Railway  Co. — The  directors  have 

deolared  a  dividend  at  the  rate  of  3  per  cent,  for  the  quarter  ending 
June  3oth. 

Traff«»rd  Power  and  Light  Supply,  Ltd.— Out  of  a 

net  credit  balance  of  £4,043  the  directors  recommend  the  payment 
of  5  per  cent  on  the  preference  shares  for  the  year  ended  March, 
1914.  The  arrangement  for  the  sale  of  the  property  and  under- 
taking to  the  Manchester  Corporation  having  fallen  through,  the 
directors  consider  it  reasonable  to  anticipate  that  an  offer  of 
purchase  may  in  the  near  future  be  received  from  some  other  source. 

Bell  Telephone  Co.   of  Canada. — A  financial  paper 

states  that  the  directors  have  declared  a  quarterly  dividend  of 
2  per  cent, 

Stock  Exchange  Notices. — Applications  for  quotations 

in  the  Official  List  have  been  made  for  the  following  : — 
Toronto  Power.— Further  £038,357  4J    par  cent,  consolidated   guaranteed 

debenture  stock. 
Underground  Eleotric  Railways  of  London.— Further  £179,000  0  percent, 

£100  income  bonds,  Nob.  28,282  to  30,071. 
Veritys.— 7,000  5  per  cent.  £10  first  preference  share!  fully-paid. 

The  Committee  has  ordered  the  following  to  be  quoted  in  the 
Official  List  :— 

Costa  Rica  Eleotrio  Light  and  Traction  Co.— Further  £28,050  6  per  cent, 
first  debenture,  Nos.  2.557  to  2,023,  2.G11  to  2,722,  and  2,757  to  2,7(50  (£100),  ar.d 
1,631  to  1,879  (£50). 

Pennsylvania  Water  and  Power  Co.— $8,195,000  capital  stcck  in  $100 
shares, 

Russian  Marconi   Co. — The  Financial  Times  states 

that  at  the  annual  meeting  of  the  Socie'6  Russe  de  Tel6graphes  et 
Telephones  sans  Fil  (Russian  Marconi  Co.),  held  in  St.  Petersburg 
on  June  13th,  a  dividend  of  6  per  cent,  was  declared. 

Siemens  Bros.  &  Co.,  Ltd. — The  directors  (according 

to  the  Financier')  recommend  a  dividend  of  5  per  cent.  (5s.  per 
share)  for  the  year  ended  December,  1913,  placing  £5,000  to  a 
buildings  reserve,  and  carrying  forward  £17,196. 

New   British   Ever-Ready   Co..   Ltd.— The  directors 

report  that  for  the  period  from  January  1st,  1913,  to  March  31st, 
1914,  there  was  a  profit,  after  writing  off  depreciation,  one-third 
preliminary  exppuses,  &C.,  and  transferring  £2,500  to  general 
reserve,  of  £17,723.  A  final  dividend  on  pref.  shares  at  the  rate  of 
li  per  cent,  per  annum,  making  8J  per  cent.,  is  recommended, 
also  a  dividend  of  8i  per  cent,  on  ordinary  shares.  £858  is  to  be 
carried  forward. 

The  directors  state  that  in  order  to  cope  with  the  increasing 
business  of  the  company  an  additional  factory  of  approximately 
25.000  eq.  ft.  area  has  been  leased  at  Fonthill  Road,  Finsbury  Park, 
and  is  now  in  full  working  order. 

Prospectus. — Northern    Electric  Co.,  Ltd. — There   are 

biing  offered  for  subscription  until  to-morrow  $'$,600,000  first 
mortgage  5  per  cent,  sinking  fund  gold  bonds,  at  95  per  cent .  in 
this  company,  which  is  a  consolidation  of  the  Northern  Electric 
and  Manufacturing  Ho.,  Ltd.,  and  the  Imperial  Wire  and  Cable  Co., 
Ltd.,  both  of  which  has  been  operating  in  various  parts  of  Canada 
for  some  years. 

Continental. — Germax  Pausoxs  Tubbikb  Co. — The 

directors  recommend  dividends  of  8  per  cent,  on  the  preference 
shares  and  20  per  cent  on  the  ordinary  shares.  The  profits  for  the 
year  amounted  to  £  18.5117. —  Financial   . 
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STOCKS    AND    SHARES. 


.Tuesday  Evening, 
The  Stock  Exchange  pendulum  swings  backwards  and  forwards  in 
somewhat  aimless  fashion.  Probably  a  good  many  people  who  are 
interested  would  say  that  it  swung  more  backwards  than  forwards, 
and  certaioly  the  hopes  that  were  raised  in  connection  with  cheap 
money  have  been  dashed  as  regards  prices  by  fresh  outpourings  of 
new  issues,  collective  millions  of  pounds  being  required  by  the 
Port  of  London,  the  Union  of  South  Africa,  the  Kussian  Govern- 
ment, various  municipalities  and  other  borrowers.  These  demands 
absorb  available  capital,  and  perhaps  to  a  greater  extent  than 
people  may  think,  for  already  some  of  the  banks  are  intimating  to 
customers  that  they  will  be  unable  to  grant  freBh  facilities  at  the 
present  time,  and  that  if  loans  could  be  repaid,  they,  the  banks, 
would  not  feel  sorry. 

The  Home  Railway  market  is  in  melancholy  mood,  by  reason  of 
the  distrust  felt  with  the  labour  situation.  Moreover,  the  political 
outlook— especially  as  regards  Ulster — has  again  assumed  an 
obscure  aspect,  and  the  two  lawless  armies  of  volunteers  in  Ireland 
present  a  menace  to  prices  in  proportion  as  they  threaten  to  break 
the  peace.  These  things  militate  seriously  against  the  values  of 
domestic  securities,  and  most  of  the  Home  Railway  Btocks  are 
lower  on  the  week.  The  weakness,  however,  has  not  affected  the 
Underground  group  ;  in  fact,  Metropolitans  recovered  their  point 
loss  of  last  week,  and  Districts  have  also  rallied.  The  Under- 
ground Electric  Railways  group  is  steady.  The  Birthday  Honour 
accorded  to  its  general  manager  aroused  interest  and  pleasure  in 
the  H  >me  Riilway  market. 

The  British  Electric  Traction  meeting  had  no  effect  upon  the 
prices  of  the  company's  stocks.  Practical  interest  is  now  sus- 
pended, of  course,  waiting  for  the  presentation  of  the  directors' 
scheme  of  capital  reorganisation.  The  various  London  traction 
issues  are  steady,  and  no  Londoner  can  fail  to  observe  the  phe- 
nomenal popularity  of  the  London  General  Omnibus  Company's 
services  of  motor-'buses,  which  seems  to  advance  by  leaps  and  bounds. 

Mexican  matters  are  on  the  mend  one  day  and  in  the  melting- 
pot  the  next.  Prices  move  accordingly,  but  the  net  results  are 
trifling,  so  far  as  this  week  is  concerned.  Of  the  Mexican  Light 
and  Power  issues,  the  First  Mortgage  Gold  bonds  are  two  points 
higher,  but  Mexico  Tramway  varieties  are  unchanged.  Brazilian 
Tractions  rose  to  81 4,  but  reacted  to79j  in  company  with  most  of 
the  other  stocks  and  shares  connected  with  Brazil,  which  are  less 
in  favour  than  they  were  a  week  ago.  Brazilian  securities  of  all 
kinds  are  hanging  for  the  moment  upon  the  chances  of  the 
Republic  raiping  the  £15,000,000  loan  which  is  required  ;  and  as 
the  prospects  for  this  issue  grow  big  or  blurred,  so  do  quotations 
improve  or  decline.  Para  Electric  Ordinary  shares  rose  to  4},  and 
Rio  de  Janeiro  bonds  of  both  classes  have  further  advanced. 
Brisbane  Trams  hardened  to  7 J,  following  upon  their  improvement 
of  last  week. 

In  the  list  of  Electricity  Supply  shares  the  movements  are 
mainly  downward.  This  has  come  about  principally  from  sympathy 
with  other  purely  investment  departments.  The  falls  which  have 
occurred  affect  Charing  Cross  Ordinary  and  Preference,  Chelsea, 
County  Preference,  and  St.  James's  Ordinary,  all  of  them  influenced 
by  the  same  general  set  of  conditions  which  apply  to  the  Stock 
Exchange  as  a  whole.  Oxfords  improved  to  6J,and  both  Preference 
issues  of  the  Bournemomth  and  Poole  Company  advanced,  the 
demand  in  the  cases  being  based  upon  the  expectation  that  the 
companies  will  be  bought  out  at  prices  satisfactory  to  proprietors. 

In  the  manufacturing  division,  the  feature  is  a  rise  of  ^  in 
General  Electric  Preference  to  101,  on  the  publication  of  an 
excellent  report  which  Bhows  the  company  to  have  made  all- 
round  progress  during  the  past  12  months.  The  new  Preference 
are  J  to  i  premium,  while  the  new  Ordinary  stand  at  1T%  premium, 
the  last-named  being  a  shade  better  on  the  week.  There  are  also 
some  old  Ordinary  shares  of  the  company,  very  rarely  dealt  in, 
which  stand  in  the  neighbourhood  of  £12.  Castner-Kellners  have 
again  improved.  British  Westinghouse  Preference  are  quiet, 
remaining  at  3.">9.  The  Brush  Debentures  retain  their  improve- 
ments. Arons  are  unchanged  at  15s.  middle,  notwithstanding 
the  reduction  in  the  profits,  as  shown  by  the  report  just  out  ;  the 
dividend  is  maintained  at  7  per  cent. 

Marconis  are  one  of  the  best  features  of  the  moment.  The 
price  this  Tuesday  morning  rose  to  3j  bid,  nearly  10s.  higher 
than  it  was  a  week  ago,  and  the  Preference  at  23  were  equally 
strong.  Rumour  has  been  insistent  upon  an  important  contract 
having  been  arranged  between  the  company  and  the  Chinese 
Government,  but  official  confirmation  so  far  is  lacking.  The 
imminence  of  the  report  is  another  factor  that  has  contributed  to 
the  uneasiness  of  the  bears,  whose  repurchases  have  been  the  main 
stimulus  to  the  strength  of  the  shares.  A  slight  reaction  from  the 
best  naturally  occurred.  Canadian  and  American  Marconis  stick 
at  6s.  9d.  and  13s  <)d.  respectively.     Marconi  Marines  hardened  to 

I,  the  company's  report  being  read  as  favourable. 

Telegraphs  and  Telephones  are  steady  and  placid.  Anglo- 
American  Telegraph  Deferred  and  Preferred  both  fell  \,  and  Cuba 
Telegraphs  are  10s.  lower  at  8J.  Telegraph  Constructions  remain 
dull  at  37,  nor  has  there  been  any  recovery  in  West  India  and 
Panama  issues.     The  Eastern  group  is  firm. 

The  Shawinigan  Water  Company  has  again  declared  its  usual 
quarterly  dividend  of  1J  per  cent.,  and  on  this  the  shares  rose  to 
187,  a  gain  of  3  points.  Montreals  advanced  4.  In  fact,  the 
Canadian  division  as  a  whole  is  steady  to  better,  and  a  couple  of 
British  Columbia  issues  registered  small  gains.  The  only 
noticeable  weakn-ses  in  the  Foreign  Power  group  is  a  further  fall  of 
3  in  Cordoba  Light  and  Power  5  percent.  Dabenture,  following  upon 
a  drop  of  the  same  extent  last  week. 


The  Metal  markets  have  been  tending  to  weakness,  and  rubber 
has  come  down  to  2s.  3id.  per  lb.  This  week's  auction  sales  of 
rubber  In  Mincing  Lane  opened  rather  disappointingly,  and  at  the 
monthly  Antwerp  sale  the  prices  realised  were  about  30  centimes 
less  than  those  of  a  month  ago.  This  week's  opening  of  the 
Rubber  Exhibition  at  the  Agricultural  Hall  has  given  no  fillip  to 
interest  in  rubber  shares  ;  and  in  spite  of  several  satisfactory 
reports  from  the  younger  companies,  the  share  market  remains  in 
a  state  of  quiet  dulness. 


MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circu instances. 

Wednesday,  June  24th 


CHEMICALS.  Ao. 

Latest 
Price. 

Fortnight'! 
Ino.  or  Deo. 

a  Acid,  Hydrochloric           .. 

per  owl. 

W- 

22/. 

per  lb. 

sga. 

,, 

per  cwt. 

6/6 

41/- 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£29 

H 

£6  6 

a  Bisulphide  of  Carbon       ..         .. 

N 

£18 

_ 

£17  10 

„ 

£21 

£28  10 

isdec. 

a      „     White  Sugar         ..        .. 

„ 

£27  10 

£82 

„ 

per  gal, 

2/6 

„ 

a  Potassium,  Bichromate,  in  oasks 

per  lb. 

BM. 

£2110 

## 

a  Potash,  Caustic  (88/90  %) 

per  ton 

.. 

per  lb, 

BM-, 

## 

a        „      Perchlorate        ..        .. 

„ 

Bid, 

a  Potaasium,  Cyanide  (98/100  %) . . 

„ 

7id. 

(for  mining  purpoBeB  only) 

per  cwt, 

TO/- 

a  Sulphate  of  Magnesia      ..        .. 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

„ 

£8  10 

a         ,,          Recovered          ..         .. 

M 

£5  10 

a         n         Lump 

M 

£5  5 

,. 

a  Soda,  Caustio  (white  TO/73  %)   •  • 

„ 

£10 

,# 

per  lb. 

Bgd. 

a      h     Crystals        ..        . .        .. 

per  ton 

£2  6 

## 

a  Sodium  Bichromate,  oaBka        .. 

per  lb. 

M, 

•• 

METALS.  Ao, 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£86 

b           „           Wire,  in  ton   lots ) 
(1  tol4B.W.G.)J 

H 

£107  6  8 

b           h           Sheet,  in  ton  lots   . . 

£112 

p  Babbitt's  metal  ingots     . . 

£60  to  £221 

c  Brass  (rolled  metal  2*  to  la*  basis) 

per  lb. 

7d. 

c      n     Tube  (brazed)         .. 

M 

HA 

c     H         ii     (solid  drawn) 

M 

74a. 

gd.  dee. 

M 

710. 

c  Copper  Tubes  (brazed)     . .        . . 

„ 

9}d. 

J1.  dec. 
Jd.  dec 

c       ,.          H      (solid  drawn)      . , 

y 

Old. 
£77 

f       „      Bars  (best  Beleoted)      .. 

per  ton 

H 

£77 

_ 

£77 

d       H       (Electrolytic)  Bars 

„ 

£64 

£1  fi'deo. 

<i                        „           Sheets     .. 

„ 

£82  10 

£1  6  dec. 

d                        „           Bods 

„ 

£70 

£1  6  dec 

rf.   „                 „           H.O.  Wire 

per  lb. 

BM, 

|d.  dec. 

N 

«/6 

.. 

_ 

«/■ 

,, 

o  German  Silver  Wire 

H 

1/10 

„ 

81- 

A  India-rubber,  Para  fine  ..        .. 

„ 

2/9*. 

Jd.  deo. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

61/3 

## 

1     „    Wire,  galv.  No.  8,  P.O.  qua]. 

M 

£14 

g  Lead,  English  Pig 

„ 

£19  17  6 

2/6  ino. 

m  Manganin  Wire  No.  2B   .. 

per  lb. 

6/6 

per  bol. 

£7 

e  Mica  (in  original  oases)  small  .. 

per  lb, 

fid.  to  8s. 

e                         H             n       medium 

H 

8/6  to  6/- 

mm 

e     ,.               ..           ..      large   .. 

M 

7/6  to  11/- 

.. 

o  Niokel,  sheet,  wire,  &o 

n 

8/6  to  4/6  nom 

p  Phosphor  Bronze,  plain  oastlnga 

_ 

1/1  to  1/3* 
1/0?  to  1/2 
1/2}  to  1/6J 

,, 

p         „           „    rolled  bars  ft  rods 

M 

,, 

p                     „  rolled  strip  ft  Bheet 

„ 

per  oi, 

186/- 

d  Siliclnm  Bronze  Wire      .. 

per  lb. 

10Jd. 

r  Steel,  Magnet,  In  bars 

per  ton 

£66 

*  Tin,  Block  (English) 

H 

£141   to  £142 

£2  dec 

n    „     Wire,  Nos.  1  to  16    .. 

per  lb. 

2/3 

p  White  Anti-friction  Metals        .. 

per  ton 

£44  to  £194 

k  Zino,8h't(VlollleMontftgnebnd.) 

" 

£26  2  6 

Quotations  supplied  by— 


a  O.  Boor  ft  Co, 

b  The  British  Aluminium  Co.,  Ltd, 

c  ThoB,  Bolton  ft  Sons,  Ltd, 

d  Frederick  Smith  ft  Co. 

e  F.  Wiggins  A  Sons, 

/  India-Rubber,   Gutla-Percha    and 

Telegraph  Works  Co.,  Lid. 
I  James  ft  Hhakspeare, 
h  Howard  TIP  ft  Ho 


/  Boiling  ft  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Riohard  Johnson  ft  Nephew  Ltd, 

m  W.  T.  Glover  ft  Co.,  Ltd. 

a  P.  OrmlBton  ft  Soni 

o  Johnson,  Matthey  ft  Co,.  Ul. 

r  W.  V.  Dennli  ft  Co, 


Consolidated  Diesel  Engine  Manufacturers,  Ltd.— 

During  the  past  10  days  the  financial  Press  has  been  devoting  a 
great  deal  of  space  and  attention  to  circulars  issued  by  the 
directors  and  others  concerning  the  affairs  of  this  company.  A 
meeting  to  consider  the  matter  was  held  yesterday  and  will  ba 
reported  in  our  next  issue. 

Eastern  Extension  and  Telegraph  Co.,  Ltd.— An 

interim  dividend  of  2s.  Gd.  per  ahare  for  the  quarter  ended 
March  31st  is  announced, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ELECTRIC    RAILWAYS    AND    TRAMWAYS— DOME. 


Bath  Trump,  Pref.  Ord 

Do.    6%Pref 

Do.    4J%  Dob 

Brit.  Kloo.  True,  6  %  Pref.      . . 

Do.        Do.  Deferred 

Do.        Do.  6  %  Cum.  Pr'f. 

Do.  7%  Non-Cam.  Pr'f. 

Do.  6  %  Perp.  Deb.     . . 

Do.  H  %  2nd  Deb. 

Central  London  Railway,  Ord. . . 

Do.    Qtd.  Assented 

Do.    Pref 

Do.    Gtd.  Assented 

Do.    Def 

Do.    Gtd.  Assented 

Do.    4  %  Deb 

City  4  8.  London,  6%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.        Do.  1901      .. 

Do.        Do.  1903      .. 

Do.    4%  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Dob 

Isle  of  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Dob 

Lancashire  United,  5  %  Deb,    . . 
London  and  Suburban,  Ord. 

Do.  Do.    6  %  Cum.  Pref. 

Do.  Do.    4J%  1st  Deb.  .. 


Stock 

or 

Share. 

, 

1912. 

1 

Nil 

1 

6 

100 

44 

100 

100 

100 

6 

100 

8 

100 

5   . 

100 

44 

100 

H 

100 

100 

4 

100 

100 

a 

100 

100 

4 

100 

e 

100 

6 

100 

6 

100 

E 

lpo 

4 

1 

6 

100 

H 

5 

100 

4 

100 

6 

1 

1 

100 

44 

-.  6 


Closing 

Quotations 


70  —  75 
181-  16} 

6-8 
8=4-  914 

56  —  69 
924-  M4 

77  —  80 

57  —  62 
82  —  84 
68  —  73 
84  —  86 
40  —  46 
80  —  82 
97  —  99 
95  —  97 
91  —  94 
t9  —  92 
89  —  92 

86  —  88 

Js-  p 

66  -  70 
2-    24 

78  —  78 

87  —  89 
A—    A 

75*—  80 


Riso 

Present 

+  or 

Vu    1,1 

Fall 

p.o. 

— 

£  8.  d. 

Nil 

6  18    4 

6    0    0 

6  ii    2 

6  18    8 

6    6    0 

5  12    9 

4  16    9 

4  15    8 

6    9    7 

4  18    0 

4    9    0 

4  17    7 

4     0  10 

6    3     1 

6    6    6 

6    8    8 

6    8    8 

4  11    0 

8    6    8 

6    8    7 

6    0    0 

6    2     7 

6  12     4 

7    6    8 

6  12    6 

London  Elco,  Railways,  4  %  Deb, 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Consol.  .. 

Do.    Surplus  Lands 

Do.    84%  Deb 

Do.    84%  Prof 

Do.    84%  Con.  Pref 

Metropolitan  Distriot  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien 

Do.    4*  %  First  Pref 

Do.    8j%  Gtd 

Metro.  Eleo.  Trams,  44  %  Deb. 

Do.    6  %  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  4  %  Deb. 
Underground  Eleo.  Railways  .. 

Do.    "A" 

Do.    6  %  First  Cum.  Ino.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding).  Ord. .. 

Do.    6  %  Pref 

Do.    44%  Deb 


Stock 

DMdaodi 

Share. 

for 

, 

1912. 

1918. 

100 

i 

4 

100 

4 

4 

100 

IB 

IB 

100 

•A! 

aj 

100 

U 

8a 

100 

84 

84 

100 

•l 

8ft 

100 

Nil 

100 

6 

6 

100 

4 

4 

100 

4 

4 

100 

47 

'i 

100 

B 

A 

100 

4 

4* 

100 

6 

6 

1 

84 

34 

1 

6 

6 

100 

44 

44 

100 

4 

4 

10 

1/- 

100 

« 

6 

100 

44 

44 

100 

6 

6 

6 

Nil 

Nil 

6 

8 

4 

100 

44 

44 

Qotiaf 

Quotation!! 


90  —  92 
56  —  60 
1'iJ-  IN] 

n  —  ei 

87  —  89 
82  —  84 

n  -  8i 

24  —  214 
188  —141 
93  —  95 
96-97 

88  -  M 
74  -  76 
87  —  90 
864—  884 


66  —  70 
El-  34 
i7«-   I 

116  —in 
100  —102 

80  -  91 
i-   ft 

44-  a 

85  —  88 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref, 

Do,     2nd  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Eleo.  S.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    5  %  2nd  Deb 

Brazilian  Traotion,  Light  and  1 
Power  / 
Brisbane  Trams  Invt.,  Ord, 

Do.     6%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    .. 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    4*  %  1st  Mort.  Deb. 

Do.    44  %  Vanoouver  Deb.    . . 

Do.    41%  Con.  Deb 

Caloutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electrio  Trams  . .  . . 
City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds  . . 
Kalgoor  ie  El.  Trams  6%  A  Deb. 

Do.    6%BDeb 


6 

6 

61 

a 

100 

4 

4 

100 

44 

44 

100 

n 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

b 

6 

$100 

6 

6+ 

6 

8 

R 

6 

6 

6 

100 

44 

ft 

100 

8 

100 

6 

6 

100 

6 

6 

40 

44 

44 

100 

44 

4ft 

100 

4t 

41 

6 

74 

94 

6 

6 

6 

100 

44 

44 

1 

6 

6 

6 

5 

6 

100 

4 

4 

100 

5 

6 

$1000 

6 

6 

100 

6 

6 

100 

8 

4}i?-   5* 
4ft-   «/:. 

98  —  95 
984-1014 
944—  964 

108  —106 
11  —  11| 
96  —  97 

100  —102 

784-  £04 

62-    7| 

4|—    Ei 

KO  —102 

109  —113 

103  —107 

104  —107 
98  -101 

94  —  98 

95  —  97 
64-7 
6—51 

98  —  101 
g-  1 
6fS-  BA 
93  —  98 
91  —  96 
934—  974 
82  —  67 
10  —  20 


6    8    5 

6    2    3 

4    4     3 

4    8    6 

6    3    6 

4  14    3 

6    2    2 

4  12    9 

4  18    0 

-  4 

7    8    6 

+  4 

6    8    3 

4  16    3 

4     8    1 

7    18 

6  12     1 

4  12    7 

+  1 

4    9    0 

4  12    0 

+  4 

4     7    8 

6  15    9 

4  15     3 

4    9    0 

6  13    4 

4  11  11 

4     2    6 

6    5    3 

5    2    6 

6  15    0 

Nil 

La  Plata  Eleo.  Trams,  Ord. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6  %  Deb 

Madras  Eleo.  Tr.,6%  Cum. Pref. 
Eleo.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com  . .        . . 

Do.    Gen.  Con.  6  %  Bonds     .. 

Do.    6  %  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord,      . . 

Do.    6%Pref 

Do.    6  %  1st  Deb 

Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  1 
6  %  Bonds J 

Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram.,   Lt.  and  P.  I 
6  %  1st  Deb.  J 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  .. 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb. 


1 

1 

W- 

6 

1 

6 

6 

1 

6 

6 

100 

5 

6 

5 

6 

6 

100 

6 

6 

100 

5 

6 

$1000 

5 

6 

$100 

7 

7 

5 

6 

100 

6 

6 

6 

10 

10 

6 

6 

K 

100 

6 

6 

6 

6 

6 

100 

44 

44 

6 

6 

100 

6 

6 

$600 

6 

6 

100 

6 

6 

100 

6 

6 

6 

7 

7 

6 

6 

6 

100 

5 

6 

100 

44 

44 

1-  54 

I-    61 
—  95 


ELECTRICITY    SUPPLY    AND    POWER    COMPANIES.— HOME. 


Bournemouth  &  Poole,  Ord. 

Do.    44  %  Pref 

Do.    Second  6%  Pref 

Do.    44%  Deb.  Stock  .. 
Brompton  &  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Central    Electrio  Supply,   4  %l 

Guar.  Deb.  J 

Charing  Cross,  West  End  &  City 

Do.    44  %  Cum.  Pref 

Do.     "  City     Undertaking  "  1 
44  %  Cum.  Pref.  J 

Do.    Do.    4%  Deb 

Chelsea,  Ord 

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  of  London.  Ord 

Do.    6%  Pref. 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord,  .. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    44  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    44%  First  Deb 


10 

6 

7 

10 

44 

44 

10 

6 

6 

Stook 

44 

44 

5 

10 

10 

6 

7 

7 

100 

4 

4 

6 

6 

6 

6 

44 

44 

6 

44 

44 

100 

4 

4 

6 

5 

6 

Stock 

44 

44 

10 

9 

10 

10 

6 

6 

Stock 

5 

5 

100 

44 

44 

10 

6 

7 

10 

6 

6 

Stock 

<1 

44 

Stock 

44 

£3 

5 

K 

6 

5 

100 

44 

44 

6 

6 

6 

100 

44 

44 

10  -  11 

94-  104 
104-  11 

96  —  98 
8|-  91 
81-     8| 

894  -  924 

41-     61 

44-  4 

41-  41 
904-  924 
44-     6 

97  -  100 
161  171 
121-  13i 

116  -120 
100  -103 
111-  121 
llj-  121 
103  —106 
99  —102 
A-  A 
84-  4 
18-  2 
83  -  86 
6—64 


6    7    4 

+  A 

4    5    9 

+  A 

6    9     1 

4  11     9 

6    8     1 

4    0    0 

4    6    8 

-  4 

6  14    3 

-4 

4  12     4 

4  14    9 

,j, 

4    6    6 

-A 

5    0    0 

4  10    0 

5  16    0 

4    7    3 

4     7    4 

4    8     1 

6  14    8 

-4 

4  18    0 

4    5    3 

4    8    1 

Nil 

7  10    0 

6    4    6 

6    9    1 

•* 

4  14    9 

Hove 

Kensington  &  Knightsbridge,  Ord 

Do.    4%  Deb 

Kent  Elec.  Power,  4*  %  Deb,  . . 
London  Electrio,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb,  .. 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    4*  %  First  Mort.  Deb.    . . 

Do.    34  %  Mort  Deb 

North  Metropolitan  Power  Sup- ) 

ply,  6  %  Mortgages  (Red.)  J 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.     7%  Pref 

Do.    84%  Deb 

South  London,  Ord.  . .        . . 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  .. 

Do.  4*  %  First  Deb.  8took  . . 
Urban,  Ord 

Do.    6  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  .. 
Westminster,  Ord 

Do.    44  %  Cam  Pref 


6 

S 

9 

6 

H 

9 

Stook 

4 

4 

Stock 
8 

St 

44 
3 

6 

fi 

6 

Stook 

4 

4 

6 
6 

3 

44 

47 

Stock 

sj 

*i 

Stock 

3 

100 

5 

E 

10 

A 

A 

6 

7 

7 

6 

10 

12 

6 

7 

7 

100 

84 

84 

4 

b* 

64 

100 

6 

6 

1 

7 

7 

100 

44 

44 

£3 

Nil 

5 

31 

4 

100 

44 

44 

5 

10 

10 

6 

44 

4 

84—    9 
7|-     7J 
80  -  92 
76  —  £0 
11-     13 
4i-    6J 
91  -  94 
Bi-     Si 
4ft—     5 
98  -101 
83  —  86 

98  -101 
91-  104 
6f-    81 

9i-  9| 
61-  7J 
83  —  86 
21-     34 

99  -102 
1A-     1A 
97  —  100 

A-   A 

24—     9 
83-86 

eg-  «i 

6-61 


♦  Unless  otherwise  state d,  all  shares  are  tally  paid.        t  Interim  Dividend.        1  And  bonded  Certs, 


Continued    on    next    pmao. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Contmmd.) 


ELECTRICITY    SUPPLY 

AND    POWER— COLONIAL    AND    FOREIGN. 

NAME. 

Stock 

or 
Share. 

Dividends 
for 

Closing 
Quotations 
June  23rd. 

Rise 
+  or 
Fall 

Present 
Yield 
p.o, 

NAME, 

Stock 

or 
Share. 

Dividends 
for 

Closing 
Quotations 
June  23id. 

Rise 
+  or 
Fall 

Present 
Yield 
p.o. 

Adelaide,  6  %  Pre! 

Calgary  Power,  let  Mori.  Bde. .. 
CanadianOrn.El.com 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Eleo.  Lt.  and  P.  of  Coobabamba,  1 

6  %  Bonds  J 

Eloc.  Supply  Viotoria,  6  %  1st  1 

Mort.  Deb. / 

Eleo.    Dev.    Ontario,    6   %    1st) 

Mort.  Bonds  1 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Eaministiqnia  Power,  6  %  Q.  Bs, 

Melbourne,  6  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt,  &  Power,  Common 

Do,    7  %  Cum.  Pref 

Do.    6  %  let  Mort.  Gold  Bds. 

Do.    6  %  2nd  Mort.  Bonds   . . 

6 

6 

6 

100 

$100 

$100 

1 

100 

100 

100 

$600 

10/- 

1 

$600 

6 

100 

$100 
$100 

lbb 

6 
84 
6 
6 
7 
7 
6 
6 
6 

5 

6 
Nil 

6 

6 
Nil 

6 

6 

4 

» 

6 

6 

6 
9 
6 
6 
8 
7 

6 
6 

6 

6 

4 

6 

6 
6 
4t 
7 
6 
6 

64-    63 
7}-    7gxd 
6A-    Bft 
904—  fl24 
10H  -KM 
118  —123 
A-      8 
80  —  85 

Bl  -  88  xd 
91  —  94 

934-  964 

1=      t 

101  —104 
IJ-     IJ 

105  —108 
01  -  66 
46  —  48 
71  —  76 
74  -  79 
69  —  64  xd 

+ 
+ 

J 
I 

i 

6  11    7 

6  18    0 
4  14     1 

K    8    0 

7  6    6 

6  13  10 

7  12    0 
6  17    8 

6  19    6 
6    6    6 

6  4    9 
Nil 

8  0    0 
4  16    2 

4  12    6 

7  11    6 

9  "i    2 

6  6    7 

7  13    8 

Monterey  Rly.,  Light  &  Power, ) 

6%  1st  Mort.  Deb./ 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt ,  Power  and  Coal,  1 

6%  1st  Mort.  Bonds/ 

River  Plate,  Ord 

Do.    6%Non-Cum.  Pref. 
Do.    6  %  Deb.  Stock 
Roy,  Elec.  Co.,  Montreal,  44  %  I 
1st  Mort.  Deb.  / 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44_%  Per.  Deb 

Toronto  Power,  44  %  1st  Deb.  . . 
Vera  Cruz  Lt.,  P.  and  T.,  6%) 
1st  Mort.  Deb.  / 
Viotoria  Palls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  1 
1st  Mort.  6%  Gold/ 

100 
$100 
$500 
Stock 
Do, 
Do. 
100 

$100 
$500 
Stock 

Do. 

100 
1 

100 

1912. 
6 

9 

6a 
10 
6 
6 

44 
64 

6 

W 
6 
6 
6 

1918. 
6 

lOt 
6a 

10 
6 
6 

44 
6 
6 

3 

6 
6 
6 

61  —  65 

280  —235 
10  —  20 
285  -246 
97  —103 
101  -103 
100  —102 
185  —139 
107  —109 
994-1014 
86  -  98 

85  —  87 
Hr-      1 

103  —105 

+  4 
+  8 

6  s.  d. 
4    6    1 

4    1    8 
6  16    6 
4  17    0 

4    8    8 
4    0    8 
4  11    7 
4    8    8 
4  12    0 

6  16    0 
8    0    0 
6  14    3 

MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %  Pref 

Babcock  &  Wilcox 

Do.     Pref 

British  Aluminium,  Ord,  .. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Liens  Debs.  .. 

Do.    Deb.  Stk 

B.I.  &  Helsl.y  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref.      .. 

Do.    Deb 

Do.    6  %  Prior  Lien 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.      . . 

Lo     4*%Deb 

Do.    4*  %  Second  Deb, 
Callender'e  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kollner 

Do.    Deb 


1 

7 

7 

1 

6 

6 

1 

16 

16 

1 

6 

6 

1 

6 

1 

6 

6 

100 

6 

6 

100 

6 

6 

6 

10 

13 

6 

6 

6 

100 

47 

n 

100 

4 

2 

Nil 

6 

100 

4 

4 

100 

6 

6 

1 

1 

2 

Nil 

100 

6 

6 

100 

a 

H 

100 

6 

16 

16 

6 

6 

6 

100 

44 

44 

1 

20 

224 

100 

44 

44 

S-  i 
as-  B 
if-  li 
it-  1A 
§7—  §2 
97  —100 

90  —  95 

9§-  9i 

101  —104 
92  —  94 
18-     li 
74  —  76 
101  —104 
2/.  -8/- 
8/-  —8/6 
0-      J 
82  —  67 
62  —  57 
Bl  —  86 
HI-  124 
64—    fg 
97  -100 
21-    2§ 
104  —107 


8  12  4 

6  17  2 

6    6  8 

4    7  6 

4  14  1 

6    9  0 

6    0  0 

6    5  8 

6  11  8 

4  14  1 

4    6  9 

4  15  9 
6    6  8 

5  6  8 

6  16  6 
Nil 
Nil 
Nil 

6  15  0 

7  17  10 
12  17  2 

0    3  8 

4  13  0 

4  10  0 

8  11  5 


i     i 


Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £3  paid 

Do.    fully  paid 

Do.    4  %  Deb 

Do.  6  %  Second  Deb.  . . 
Electrio  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electrio,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T, 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans  &   Robinson,  4%  let  1 

Mort.    Deb J 

Do.    B  4%  Cam.  Pref, 


1 

Nil 

1 

6 

K 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

6 

6 

1 

6 

A 

1 

7 

7 

10 

7 

7 

100 

6 

6 

10 

A 

6 

100 

4 

4 

6 

15 

20 

6 

44 

*7 

100 

4* 

*1 

10 

1h 

74 

10 

6 

5 

12 

20 

20 

100 

4 

4 

100 

4 

.. 

100 

£1 

1-    lj 

.. 

68  —  62 

61  —  66 

A-      « 

1  -    1* 
62-    7, 

92  —  94 

104—  10f 

+  A 

87  —  91 

14J—  154  ' 
4i-    Si 

994-1014  xd 

'j|-  sol 

8|-    94 

86  —  88 

98  —100 

68  -  67 

40  —  44 

TELEGRAPH    AND    TELEPHONE    COMPANIES. 


Amazon  Telegraph 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap, 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  ■  Portuguese    Tel.,    6    %) 

Mort.  Deb,  / 

Chili  Telephone      . .        . .         . . 

Commercial  Cable,  Stlg.  4%  Deb, 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10  %  Cum.  Pref 

Direct  United  State3  Cable 
Direct    W.  India  Cable,  4*  %  1 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock  . . 

Do.    4%  Mort.  Deb 

Eastern  Extension  ..        . . 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 


10 

44 

44 

Stock 

6 

5 

$100 

8 

8 

$1000 

4 

4 

Stock 

B 

8 

Do. 

6 

A 

Do. 

80/- 

80/- 

100 

6 

6 

5 

8 

6t 

Stock 

4 

4 

10 

6 

fH 

10 

10 

10 

6 

4 

4 

6 

10 

10 

10 

4 

4 

100 

44 

44 

Stock 

7 

7 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

At 

10 

A 

A 

10 

20 

20 

26 

18 

18 

$100 

6 

6 

$100 

4 

4 

6|-  6J 
95  —  98 

124  —128 
92  —  95 
64  -  67 

1074-1084 
223—  28} 

1C2  -104 

7}-  74 
79  -  81 
8-9 
16  -  17 
84-  4 
71-  73 
61-  61 
98  —100 

129  —182 

77  —  79 

944  -  964 

124—  13 

95  —  97 

11  —  114 

12g—  122 

8I4-  884 

664—  684 

83  —  85 

67  -  72 


7    4    0 

6    2    0 

6    6    0 

4    4    3 

4    9    7 

—  1 

5  10    7 

—  1 

6    9    0 

4  16    a 

6    6    8 

4  18    9 

4 

6  13    4 
6  17    8 

5  0    0 

6  9    0 
6  16    4 

4  10    0 
6    6    8 
4    8    9 
4    8    0 
6    7    9 

4  2    6 

5  4     4 
4  13    4 

6  19    6 
6  11     1 
6  17    8 
6  11     1 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref. . . 

Monte  Video  Telephone,  Ord.  . . 

6  %  Pref. 


Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacifio  and  European  Tel.,  4%  1 
Guar,  Debs,  / 

Reuter's        

Submarine  Cables  Trust . .  . . 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6  %  Cum.  Pref 

West  Coast  of  America    .. 

Do.    4  %   Debs.,   1  to  1,6001 

guar,  by  Braz.  Sub.  Tel.  / 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref 

Do.    6  %  Debs 

Western  Telegraph,  Ltd.  . . 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

20 

20 

1 

17 

1 

« 

R 

1 

6 

6 

100 

44 

44 

1 

10 

10 

1 

6 

H 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

7 

Cert. 

6 

6 

Stock 

44 

44 

6 

B 

6+ 

6 

6 

6 

34 

34 

N 

100 

4 

4 

10 

H 

14 

10 

6 

10 

6 

6 

100 

6 

6 

10 

7 

7 

Stock 

4 

4 

$1000 

44 

44 

?i-    8} 

2*-  m 

r  ii 

100  -101 
3A—  3.vi 

87J-  B§I 

98  -  100 

74-    84 
126  —129 


61-  6| 
64-  61 
i-    »i 

96  —  80 

1&-  lHxd 
9  —  9*  xd 
B4-    Hzd 

97-99 

18}-  133 

IT,  —  98 

94  -  97 


*  Unless  otherwise  stated  all  shares  are  tally  paid.  t  Interim  dividend.  a  Paid  in  deferred  interest  warrants, 

Bank  rate  of  Discount  3  per  cent.,  January  29th,  1914. 


Reason    Exhibit    at   Birmingham.— An   interesting 

little  exhibit  of  meters,  switches,  Ace,  -was  held  at  the  Queen's 
Ilotel,  Birminprham,  during  the  recent  M.E.A.  Convention,  by  the 
Reason  Manufacturing  Co.,  Ltd.  The  object  was  to  demonstrate 
particularly  the  great  improvement  recently  introduced  in  the 
construction  of  these  meters,  which  in  the  older  types  would,  with 
violent  vibration,  over-register  by  the  mercury  shaking  down  the 
tube.  The  new  tubes  are  provided  with  a  simple  spring  suspension 
and  were  quite  unaffected,  though  mounted  on  a  mechanically 
vibrated  base.  The  new  meters  are  well  finished,  and  we  under- 
stand are  coming  into  favour  again  with  central  station  authorities, 
being,  of  course,  specially  adapted  for  registering  the  very  small 
currents  required  by  the  modern  high-efficiency  lamp,  which  motor 
meters  often  fail  to  register.  Various  hand  and  electrically- 
wound  time  switches  were  also  shown  ;  also  a  new  half- watt  lamp 


fitting,  and  a  new  type  of  drum  controller  and  starter  which  the 
company  is  now  standardising,  and  in  which  a  special  spring 
operated  type  of  finger  is  employed.  We  gather  that  the  company 
proposes  to  make  this  exhibit  an  annual  fixture. 

A  Canadian  Court  and  the  Code.— Justice  Mercier, 

of  Montreal,  has  decided  that  an  eleotrical  contractor  is  not  bound 
to  do  his  work  in  compliance  with  the  regulations  of  the  insurance 
companies  unless  it  is  so  stipulated  in  his  contract.  The  Routten- 
berg  Co.  ordered  a  |400  electric  sign  from  the  Macey  Sign  Co.,  but 
when  it  was  delivered  they  refused  to  pay  for  it,  claiming  that  the 
wiring  was  not  up  to  the  Underwriters'  standard.  The  Court  held 
that  the  sign  had  been  made  in  accordance  with  all  the  require- 
ments of  the  contract,  and  that  therefore  payment  must  be  made. 
—  Canadian  Electrical  Nftn, 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    MAY.    1914. 


Tin';    ntumi   of   electrical    export   ami    Import    bulnMI    for    the 

month  of  May  hIiow  considerable  improvement  in  all  IWtioni  aH 
compared  with  tin-  preceding  month, 

Tho  export  total  of  £618,864  is  tho  highest  bo  far  recorded  thin 
year,  and  oompares  with  £185,531  in  April.  Although  it  contains 
a  fairly  large  telegraphic  expert,  valued  at  4172,099,  the  remaining 
business,  totalling  over  £446,000,  was  above  the  normal,  due  to 
the  improvement  in  machinery  and  telephonic  exports. 

The  imports  total  of  £290,878  also  compares  favourably  with 
the  £273,205  recorded  in  the  preceding  month  ;  the  increase  is 
traoeable,  as  in  the  -case  of  the  exports,  to  improved  business  in 


iii:i<iiiiiery,  and  talephonic  and  telegraph  I':  material*     '•'■  I 
exports  were   prMtloftUj  stationary,  a  slight   increase  occurred  ll 
i.  of  oablc  Imports, 

The  re-exports,  valued   at    081,10]    reached   almoBt  the  hiffhea 
figure  recorded  during  1914 

Our  b  I  during  tin-  month  was  Canada.  Mum  being  da 

to  a  telegraphic  pUTOlUM  valued  at  IOB 

that  Japan's  comparatively  high  total  was  due  to  a  similar  cauM 
while  India's  total  ol  resents  fairly  normal  trade. 

The   position  of   the    importing   countries   ihOWl  no  particula 
alteration  as  compared  with  the  previous  month. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


I  vi  Ination  Of  cxportfl  and  country  consigning 
imports. 
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Russia,  Sweden,  Norway  and  Denmark 

Germany  

Netherlands,  Java  and  Dutch  Indies 

Belgium  

France 

Portugal 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

Switzerland,  Italy  and  Austria-Hungary  ... 

Greece,  Roumania  and  Turkey         

Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland 

British  West  Indies  and  British  Guiana     ... 

Mexico  and  Central  America  

Peru  and  Uruguay      

Chile      

Brazil 

Argentina        

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  Tunis  and  Morocco 

British  West  Africa 

Rhodesia,  O.R.C.  and  TranBvaal       

Cape  of  Good  Hope 

Natal     ...         

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  W.  Indian  Islands  and  Madagascar 

China  and  Siam  

Japan  and  Korea        ...         

India     

Ceylon 

Straits  Settlements,  Fed,  Malay  States  and 

Sarawak 
Hong  Kong      

West  Australia  ...      — 

South  Australia  

Victoria  

New  South  Wales       

Queensland      ...         ...         ... 

Tasmania         ...         

New  Zealand  and  Fiji  Islands    

Total,  £ 


£ 

1,729 

2,298 
367 

1,106 

505 

6!) 

1,420 
737 
511 
116 

302 
727 
114 

77 

215 

1,242 

6,272 

226 

215 

53 

1,818 

2,383 

1,192 

260 

177 


1,281 

1,200 

3,398 

131 


221 

472 

187 

1,938 

2,026 

217 

388 

1,153 


37,531 


£ 

215 
5,996 

784 


4,940 
104 


70 

972 

8,426 

180 

537 

316 

3,352 

2,811 

18,081 

140 


1,419 

44 

7,798 

121 

3,247 
354 

721 
651 
4,867 
9,805 
41 
...  I 
1,741 


78,821 


£ 
462 

87 

457 

126 

3,001 

68 
2 

53 
227 

47 

72 

1,060 

66 

53 
178 
723 
166 
112 

76 
153 
529 
458 
224 

74 
172 


510 

319 

3,106 


261 
189 

43 
167 
374 
673 

27 

512 


14,905 


78 


•  8 1 


128 


29 

35 

1,607 

69 

127 

78 

173 

914 


24 

76 
1,371 
873 
135 
143 
143 


117 

1,661 

14 

18 
59 

395 

28 

1,619 

1,392 

264 

64 

382 


11,968 


£ 
70 
339 
37 
44 


130 
118 


236 


121 


51 

218 

37 

42 

460 


16 


239 
161 
249 

"90 
202 


3,050 


£ 

580 

138 


121 
32 


1,740 


13 

104 

4 

73 
32 
21 

469 

555 

11 


40 

861 

2,177 

5 

731 
615 

327 
282 
2,251 
571 
103 

350 


12,250 


£ 

6,932 

1,639 

2,417 

2,666 

9,903 

163 

5,918 

6,607 

704 

438 

197 

16,644 

337 

724 

691 

3,104 

18,359 

1,399 

686 

366 

7,493 

28,489 

3,298 

65 

1,393 

380 

5,413 

20,962 

33,364 

208 

3,093 
1,797 

1,174 
1,665 
3,028 
6,511 
1,315 

6,469 


£ 
304 

759 
140 

37 
3,594 

*28 
256 

10 


312 
64 

5,164 
348 
290 


194 


205,999 


22 


62 

1.289 

8,07h 

787 

254 


411 
343 


464 


23,931 


37 
235 
114 

26 

46 

284 

73 

1,970 

5 


636 
1,616 


31 

367 

496 

922 

13 

12 


248 
3,090 
5,534 

460 

289 
14 

180 

93 

849 

864 

245 

500 


£ 

131 
33 


39 

10 

95 

390 


91 

4 

10 

183 

39 
227 


11 


20 
247 


19,257  1,703 


309 

139 
2,944 

172 
676 
165 

1,796 
2,108 


419 
13 

"30 
70 
253 
758 
269 

44 
16 

319 
6,801 

111 
13 

1181 


61 

30 
601 
451 

3,056 
615 


5,107 
1.070 
2,659 
4,275 
70S 
780 


£ 

1,586 

264 

14< 

63 

46 

1< 

119 

1,168 

1,90!; 

64 

1.348 

86,479 
20 

132 
747 

1,738 

4,156 

11 

397 

27 

865 

4.224 

474 

874 

202 

12,785 

465 

3«.12f 

3.678 

11 


£ 

12,39 

10,79 

5.11 

7,371 

13,90 

4,80 

8,04 

9,22 

5,96 

3,09 

2,12 

116,14 

72 

1,64 

2,15 

14,05 

41,46 

2,49 

2,08 

1,05 

16,18 

47,71 

24,50! 

2.21: 

3,08 

13,16 

9  60i 
65  991 
69.59: 

2,31: 


36,840 


403|  12,13: 

2  3,86i 

31  3,35: 

1,251  9,67( 

911  17,501 

2,389  27,48! 

1,251  7,731 
1,23! 

3,760  16,30: 


172,099  >U-;.35 


Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Netherlands      

Belgium  

France ...         

Switzerland      ...         

Italy      

Austria-Hungary        

United  States 


1,475 

12 

4,129 

303 

713 

38 

5,359 

24,790 

2,144 

8,294 

6,224 

3,304 

94,290 

576 

4,115 

9,621 

28 

30 

107 

647 

80 

10 

187 

336 

4,857 

57 

107 

5 

6,314 

239 

96 

765 

945 

122 

1,477 

193 

875 

1,669 

510 

4,296 

264 

1,131 
4,281 

349 

20 

S26 

3,358 
26 

... 

313 

62 

878 

98 

191 

46 

307 

5,196 

60 

1,331 

3 

461 

301 

24.663 

23,259 
24,138 

2.058 
7,822 

1,134 
15,805. 

13,485 

36,942 

4,374 

10,161 

7,632 

6,391 

134,504 

15,322 
9,013 

3,465 

1,020 

281 

54 


Total,   £     13,485    36,942    4,374    10,161      7,632|  5,391    134,504.24,138 .  7,822  116,8061       30,253 
Additional  imports  :  Spain,  carbons,  £144.    Portuguese  East  Africa,  machinery,  £27.    Canada,  electrical  goods,  £55  ; 
fittings,  £60  ;  meters,  £5  ;  machinery,  £90. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


21,99: 
167,73( 
1,08! 
15,47t 
12,17! 

4,30< 

1,634 

69,56' 

290,50' 


Various  countries,  mainly  as  above. 


20,622 

903 

1,209        204 

7,026 

481         226 

431 


31,105 


Total  Exports  :  £618,354  Total  Re-Extorts  :  £31,102  Total  Imports  :  £29    S7t 

Note. — The  amounts  appearing  under  the  several  healings  are  olaanftei  aioordiag  to  the  Custom?  returns.  The  first  and 
third  column  cmtaim  many  amounts  relating  to  "goods"  otherwise  unolassifled,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imparts  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  oountry  of  origin. 
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THE    MUNICIPAL    ELECTRICAL    CONVENTION. 


Ik  our  last  issue  we  referred  briefly  to  the  opening  day's 
proceedings  of  this  year's  Convention  at  Birmingham. 

The  morning's  gathering  took  place  in  the  theatre  of  the 
Midland  Institute,  and  we  cannot  pass  over  the  occasion 
without  referring  to  the  curious  blend  of  illumination  and 
no  less  of  architecture  found  in  the  building  ;  even  Aid. 
Bowater,  the  Deputy  Lord  Mayor,  who  at  the  subsequent 
luncheon  appealed  to  the  visitors  not  to  trouble  about 
reducing  the  cost  of  fittings,  can  have  felt  no  anxiety  as 
regards  the  examples  found  in  this  hall. 

It  was  a  foregone  conclusion  that  Mr.  Vignoles's  paper  of 
the  morning  would  meet  with  general  appreciation,  com- 
mercial development  being  an  indispensable  factor  to  success 
at  the  present  day,  and  it  appears  to  be  only  a  question  of 
how  much  to  spend  in  this  direction.  As  mentioned  in  our 
last  issue,  a  feature  of  the  afternoon  was  the  electric  vehicle 
display  outside  the  G. E.G.  works  at  Witton.  Four  of  the 
vehicles  were  shown  by  Edison  Accumulators,  Ltd.,  including 
a  passenger  roadster,  M.A.B.  ambulance,  and  \  and  2-ton 
vehicles  of  the  commercial  type  ;  the  Torpedo  Go.  had  on 
view  a  !,-ton  van  and  a  passenger  roadster,  and  the  General 
Vehicle  Co.  (New  York)  a  .\-ton  van  and  2-ton  wagon  ; 
two  Lloyd  "electrics"  for  £-ton  and  2],  tons  loads  were 
shown  ;  and  a  new-comer,  Messrs.  W.  A  Stevens,  of 
Tilling-Stevens  fame,  had  on  view  a  3-ton  delivery  wagon, 
equipped  with  a  Tudor  battery.  Another  new  entrant, 
not  on  the  official  list,  was  an  electric  car  equipped  with 
a  Xaylor  battery,  which,  we  were  told,  had  on  the  previous 
day  journeyed  from  London. 

On  Wednesday  morning,  Coventry  was  visited  by  special 
train,  the  members  being  welcomed  in  the  historic  St.  Mary's 
Hall  by  the  Mayor. 

Mr.  Fedden's  paper  on  the  "  Design  and  Operation  of 
Modern  Boiler  House  Plant,"  which  we  print  in  abstract 
in  this  issue,  drew  a  long  discussion,  the  subject  being  of 
increasing  importance  owing  to  the  scale  on  which  power 
production  will  be  carried  out  in  the  near  future,  and  the 
difficulties  which  will  arise  in  handling  fuel  and  ashes  in 
large  quantities,  not  to  mention  the  added  complications 
which  may  be  introduced  with  gas  firing  and  by-product 
recovery.  Some  engineers  appear  to  favour  a  short  cut  to 
simplicity  by  the  purchase  of  gas  in  bulk  from  those  whose 
business  it  is  to  make  gas. 

This  would  remove  the  fuel  and  ash  problem,  which,  how- 
ever, is  only  acute  in  a  congested  area  :  it  would  also  enable 
the  engineer  and  manager  to  devote  his  attention  to  the 
production  and  disposal  of  electricity,  which  is  a  much  more 
potent  argument,  and  it  might  result  in  an  arrangement 
mutually  beneficial  to  gas  and  electricity  suppliers. 

Dr.  Ferranti  admitted  the  attraction  of  such  an  ideal 
arrangement,  but  felt  that  gas  making  processes  would  have 
to  be  revolutionised  for  it  to  come  about.  Nevertheless,  it 
seems  to  us  that  the  problem  is  one  with  which  the  gas 
industry  would  not  hesitate  to  grapple  if  it  saw  any  advan- 
tage therein. 

After  the  luncheon  interval,  when  the  visitors  were  enter- 
tained by  the  Mayor,  the  afternoon  was  given  up  to  visits  to 
the  Coventry  electricity  works,  and  the  establishments  of  the 
Daimler  Co.,  Messrs.  Willans  &  Robinson,  and  the  British 
Thomson-Houston  (Jo.,  the  two  last  named  necessitating  a 
journey  to  Rugby.  Having  referred  to  the  other  works  in  a 
previous  issue,  we  may  briefly  mention  that  the  visitors  to  the 
B.T.H.  works  were  shown  turbo-generators  ranging  from 
quite  small  sizes  to  G,000-kw.  output  in  course  of  construc- 
tion, also  numerous  rotary  converters  for  English  railways, 
traction  motors  for  the  Argentine  railways,  and  other  plant ; 
a  feature  of  particular  interest  was  the  new  machine  bays, 
GOO  ft.  long,  constructed  in  ferro-concrete,  which  are  being 
equipped  with  individually-driven  tools.  The  visitors  were 
also  perm itted  to  view  a  section  of  the  lamp  works,  which,  we 
believe,  have  never  previously  been  thrown  op"n  for  inspec- 
tion, and,  thanks  to  the  courtesy  of  the  company's  officials, 
a  some.vhHt  arduous  hour  and  a  halt's  pilgrimage  retains 
many  pleasant  and  instructive  recollections. 

It  may  be  added  that  the  company  has  48  turbine  sets 


and  87  rotaries  going  through  the  shops,  nearly  60  of  the 
rotaries  being  in  1,000-kw.  to  l,500-KW.  sizes. 

Returning  to  Birmingham,  the  visitors  were  entertained 
in  the  evening  to  a  reception  and  dance  by  the  Lord  Mayor 
and  Lady  Mayoress. 

Thursday  was  a  most  strenuous  day,  especially  to  those 
who  enjoyed  to  the  lull  the  hospitality  of  the  Lord  Mayor 
on  the  previous  evening,  as  a  comparatively  early  start  was 
made  for  Stratford-on-Avon,  the  journey  being  accomplished 
in  motor-vehicles,  along  roads  which  appeared  to  be  inno- 
cent of  tar  macadam. 

Here,  in  the  Memorial  Lecture  Room,  after  a  civic  wel- 
come reminiscent  of  the  Shakesperian  atmosphere  of  the 
locality,  Mr.  Horace  Bowden's  paper  on  "The  Standardisa- 
tion of  Tariffs  "  was  outlined  by  the  author  and  discussed. 
Mr.  Bowden  takes  considerable  objection  to  the  assessment 
system  largely  on  account  of  what  we  may  call  its  inexact 
character  as  regards  individual  electrical  demands. 

His  own  ideal  tariff,  however,  appears  to  depend  on 
assumptions  and  estimates  based  on  local  conditions,  as  some 
of  his  audience  reminded  him.  It  is  probable  that  no 
standard  system  of  tariffs  can  be  evolved  which  will  meet 
the  requirements  of  all  undertakings  ;  conditions  differ  so 
greatly.  This  striving  "  to  make  the  punishment  fit  the 
crime  "  reminds  us  of  the  man  who  figures  out  works  costs 
to  the  third  place  of  decimals  and  yet  cannot  vouch  for  the 
accuracy  of  his  meters. 

The  discussion  was  a  long  one,  and  we  need  only  record 
Mr.  Wordingham's  satirical  comment,  "  Ha  !  Ha  !  "  to  the 
author's  phrase,  "  Municipal  enterprise  is  governed  by  the 
laws  of  equity." 

At  the  conclusion  of  the  meeting  the  visitors  adjourned 
to  the  Town  Hall  for  luncheon.  Stratford-on-Avon  pos- 
sesses many  attractions,  not  the  least  of  them  being  a  cer- 
tain veal  and  ham  pie,  as  many  of  the  visitors  discovered  ; 
as  to  the  others,  we  can  say  very  little,  as  shortly  after 
lunch  the  party  left  in  motor  vehicles  for  Warwick,  where 
time  was  allowed  for  the  inspection  of  the  Castle  and 
grounds,  and  for  the  inevitable  official  photograph  which 
we  reproduce.  Subsequently  the  journey  was  continued  to 
Birmingham,  the  travellers  catching  a  fleeting  view  of  the 
ruins  of  Kenilworth  on  the  way. 

In  the  evening  the  Birmingham  Entertainments  Com- 
mittee had  provided  for  its  guests  what  proved  to  be  a 
highly-successful  open  air  fete  and  concert  at  the  Botanical 
Gardens  at  Edgbaston.  Charmingly  illuminated  grounds, 
vocal  and  instrumental  music,  and  an  excellent  display  of 
fireworks  held  the  attention  of  the  visitors  until  a  late  hour, 
and  even  then  the  indefatigable  members  of  the  "Point 
Five  "  Association  contrived  on  their  return  to  the  Grand 
Hotel  to  hold  a  meeting  which  lasted  well  into  the  morning. 

For  many  of  the  visitors  Friday  marked  the  close  of  a 
busy  week. 

The  annual  general  meeting  was  held  in  the  morning, 
when  Mr.  Harry  Richardson,  of  Dundee,  was  duly  elected 
president  for  the  coming,  year,  the  venue  of  the  1915  con- 
vention being,  however,  not  definitely  stated.  Resolutions 
of  sympathy  with  .Mrs.  Bruce  Anderson  and  the 
B.E.A.M.A.,  and  of  thanks  to  those  who  had  provided  so 
lavishly  for  the  entertainment  of  the  Association  and  its 
friends  were  passed. 

An  incident  of  the  meeting  was  a  resolution  moved  by 
Mr.  Seabrook,  "  on  his  own,"  as  he  said,  giving 
expression  to  the  regret  of  the  members  at  the  dissolution  of 
the  Industrial  Committee  of  the  T.E  E. ;  although  this  reso- 
lution was  subsequently  withdrawn,  the  later  resolution 
moved  by  Mr.  Vignohs,  for  the  appointment  of  a  special 
committee  of  the  ME  A.  to  deal  with  any  njatters  for 
furthering  the  supply  and  use  of  electricity  from  public 
mains,  with  powers  to  co-opt  outside  representatives,  as  in 
the  case  of  the  Electric  Vehicle  Committee,  was  passed  by  a 
large  majority. 

The  proceedings  closed  with  a  vote  of  thanks  to  the  Presi- 
dent, Mr.  R.  A.Chattock,than  whom  no  President  has  merited 
greater  appreciation  for  the  services  which  he  has  rendered. 
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In  tlic  afternoon  the  Summer  Lane  generating  station  wai 
thrown  open  for  inspection,  and  a  demonstration  of  the 
Taylor  frequency  changer  was  given  at  the  Dale  End  bead 
quarters,  while  the  Entertainments  Committee  provided  a 
Cinderella  Dance  at  the  Grand  Hotel  in  the  evening.  Those 
of  the  visitors  who  Btajed  overnight  had  an  opportunity  of 
travelling  to  Worcester  on  Saturday,  where  arrangements 
were  made  for  visiting  the  Royal  Porcelain  Works,  'lie 
Powiok  hydro-electric  station  and  other  points  of  interest. 

The  Birmingham  Convention  will  remain  as  an  example 
of  organised  and  kindly  hospitality  on  which  the  local 
Entertainments  Committee  and  all  concerned  are  to  be 
congratulated.  If  anything,  the  visitors  were  too  well 
looked  after,  and  to  some  at  least,  an  ordinary  day's  work 
will  provide  a  welcome  rest. 

Looking  back  over  a  dozen  or  so  conventions,  it  is 
apparent  that  very  great  changes  have  taken  place.  The 
Association,  of  course,  takes  itself  much  more  seriously  than 
of  old  as  befits  its  greater  responsibilities  and  the  grey  hairs 
of  its  members. 

The  essentially  engineering  occupations  and  problems  of 
its  then  young  members  have  been  largely  displaced,  or  at 
any  rate  obscured  by  the  more  pressing,  and  possibly  more 
profitable  commercialism,  which  affects  electricity  equally 
with  any  other  product  of  to-day. 

In  a  word,  its  young  hopefuls  have  developed  into 
successful  business  men,  and  it  would  be  idle  to  deny  that 
their  prosperity  is  in  no  small  degree  due  to  the  spirit  of 
camaraderie  fostered  by  the  Association  in  municipal  circles. 
Even  greater  changes  are  apparent  in  the  annual  con- 
ventions, which  from  being  the  event  of  the  year  to  the 
Association,  have  become,  as  one  speaker  said,  an  incident 
in  the  year's  work — and  this,  it  may  be  added,  of  a  rather 
more  than  less  social  character,  since  the  ladies  began  to 
take  so  kindly  an  interest  in  electrical  matters. 

Whether  this  change  is  all  to  the  good  of  the  Association 
and  its  members  is  a  moot  point ;  to  the  great  majority  of 
the  latter  the  "incident"  remains  the  one  convenient 
opportunity  during  the  year  when  they  can  forgather  as  a 
body,  and,  highly  successful  as  the  last  Convention  has  been, 
both  as  regards  its  business  and  its  pleasure,  it  is  possible 
that  a  good  many  members  look  back  with  appreciation,  not 
unmixed  with  regret,  to  the  less  formal,  less  strenuous,  but 
no  less  enjoyable  meetings,  when,  with  more  leisure  at  his 
command,  mere  man  contributed  so  successfully  to  the 
entertainment  of  the  hour. 


Some  Notes  on  the  Commercial  Development  of  Electricity 
Supply  in  Moderate-sized  Towns. 


(DiaoussioTi  on  Paper  by  W.  A.  Vignoles,   Chief  Electrical 
Engineer,    Grimsby.       For  abstract  of  paper  nee  page  1023). 


Mr.  Frank  Ayton  (Tpswich),  in  opening  the  discussion, 
referred  to  the  importance  of  development  work.  In  Ipswich  they 
had  been  advertising  for  10  years,  but  could  trace  very  little 
result  until  the  last  few  years  ;  this  pointed  to  the  necessity  for 
sustained  effort  in  publicity  work.  Tramcar  advertising  had 
proved  very  valuable,  and  the  type  of  notice  containing  few 
words  had  excited  most  interest.  It  was  a  mistake  to  give  the  con- 
sumer lengthy  pamphlets  and  he  believed  in  the  mail  card  system. 
The  expenditure  in  Ipswich  last  year  on  advertising  was  just  over 
£140.  During  seven  years  they  distributed  nearly  23,000  notices, 
&c,  through  the  post,  and  the  average  yearly  increase  of  the  con- 
nected load  was  19  per  cent.,  and  of  the  sales  22  per  cent,  over  that 
period.  He  agreed  with  the  author  as  to  the  need  for  a  develop- 
ment committee.  In  Ipswich  they  had  their  own  sales  depart- 
ment, but  quite  recognised  the  good  work  of  local  cintractors. 
He  hoped  the  author  would  see  his  way  to  put  a  resolution  before 
the  members  in  regard  to  the  suggested  committee,  which  was 
particularly  necessary  in  view  of  the  practical  withdrawal  of  the 
representatives  of  the  M.E.A.  from  the  Publicity  Committee,  this 
action  being  due  to  the  lack  of  support  afforded  by  provincial 
undertakings. 

Mr.  A.  H.  Seabrook  (Marylebone)  urged  the  importance  of 
municipal  suppliers  sticking  to  their  selling  and  hiring  powers  or 
getting  them  ;  rather  than  give  them  up,  he  suggested  that  any 
profits  made  by  sales  Bhould  be  pooled  for  the  benefit  of  the  elec- 
trical firms  in  the  area.  This  would  prove  that  municipal  under- 
takings were  not  trying  to  rob  private  enterprise  of  its  profits,  but 
were  working  for  the  good  of  all.  The  I. M.E.A.  was  a  splendid 
co-operative  movement,  and  he  supported  the  suggested  committee, 
which  he  hoped  would  materialise.  He  concluded  by  referring  to 
the  ill-fated  Industrial  Committee  of  the  Institution  of  Electrical 
Engineers,  and  the  apathy  of  the  members  of  that  Institution  in 
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on  exhibition*  ;   lift  Inn  city  they  took  <v.  ry  OpportanitJ 
electrical  apparatus  and  demon  trate  U  to  the  pabllo. 
in  Sheffield    wan   how    to  efleot    iuIch  through    the   contractor. 
From  experience  l"'  favoured  fixing  the  | 
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during  10  yearn  in  Sheffield  had  resulted  in  inon 
power  parpoeee  from  2  million  to  26  million  m  were 

now  ho  well  acquainted  with  electric  motors,  that  they  were  rarely 
on  to  lure  them  out,  a»  in  former  yearn.  It  wag  better  to 
make  the  mistake  of  laying  mains  too  large  than  too  umall  .  he 
usually  had  a  spare  duct  laid  in  streets  to  provide  for  the  heating 
and  cooking  load  of  the  future.  They  hadhoupes  with  17  to^OKW. 
installed,  and,  if  the  business  developed  on  theae  liner,  it  would  be 
necessary  to  run  a  h.t.  Hupply  for  heating  and  cooking.  Lighting 
was  a  by-product  and  advertising  agent  ;  they  lost  on  tome  -mail 
consumers,  but  it  advertised  and  extended  the  supply.  For  heating 
he  found  that  2  kw.  was  a  minimum  now,  and  often  3  and  4  kw. 
fires  were  installed,  which  it  was  a  real  pleasure  to  use.  The 
four-light  radiator  was  a  back  number.  Cookers  could  be  hired 
out  at  48.  fid.  per  quarter,  and  electrical  cooking  would  compete 
with  gas  at  only  Is.  fid.  per  1,000  cb.  ft.  in  Sheffield  ;  he  had 
recently  sent  out  two  dozen  such  cookerc,  but  a  hiririg  rate  of  15s. 
per  quarter  was  useless. 

Mr.  E.  E.  IIoahlki  (Maidstone)  urged  on  members  the  advisa- 
bility of  taking  powers  for  hire  and  hire-purchase,  which  they 
could  get,  and  leaving  the  fuller  powers  sought  for  the  future. 
It  was  very  well  to  sell  energy  at  Jd.  per  unit,  but  the  cost  of  the 
electrical  stove  was  prohibitive  as  compared  with  the  facilities  for 
obtaining  gas  stoves.  It  was  worse  to  supply  unprofitable  flat- 
rate  lighting  consumers,  as  a  matter  of  expediency,  than  to  supply 
energy  at  id.  per  unit  for  cooking.  In  Maidstone  they 
encouraged  the  contractors  and  found  practically  all  their  work 
for  them,  by  means  of  the  canvassing  organisation,  &c. 

Mr.  Alex.  Cramb  (Croydon)  supported  the  use  of  showrooms, 
which  he  had  found  very  valuable.  There  was  nothing  meri- 
torious in  small  publicity  expenditure  ;  if  the  mains  were  in  and 
waiting  to  be  loaded  up,  development  work  was  well  worth  paying 
for,  and  he  expended  over  £1,100  a  year  in  this  way.  He 
felt  that  some  central  publicity  organisation  was  absolutely 
essential,  but  financial  support  was  necessary  to  success.  They 
should  concentrate  on  getting  their  Bill  through  Parliament 
and  then  they  would  be  able  to  subscribe  to  a  suitable  organi- 
sation, and  do  better  work  than  the  gas  people.  They  hid.  heard 
too  much  of  the  electrical  contractor  during  the  last  few  years  ; 
contractors  were  a  valuable  asset  to  the  undertaking,  they  supported 
the  work  of  the  electricity  department,  and  must  be  assisted  as  far 
as  possible.  He  felt  that  the  Contractors'  Association  had  not 
dealt  fairly  with  them,  however,  and  that  the  M.E.A.  must  stick 
to  its  Bill. 

Ald.  Fred.  Smith  (Liverpool)  commented  on  the  value  of  the 
paper,  but  disagreed  with  a  view  put  forward  in  the  meeting  that 
one  Committee  could  rob  another  Committee  of  its  profits.  He 
urged  a  broad  view  of  municipal  work,  and  caused  some  amuse- 
ment by  his  declaration  that  he  had  "  sat  on  "  the  Liverpool  elec- 
tricity undertaking  ever  since  it  was  bought  over.  He  would  be 
no  party  to  any  pooling  arrangement  with  contractors  ;  the  latter 
worked  for  themselves,  but  he  worked  for  the  Corporation. 

Bailie  Willock  (Glasgow)  twitted  the  previous  speaker  with 
taking  the  electricity  profits  to  run  the  police,  street  cleaning,  &c, 
departments.  In  Scotland  each  department  had  to  work  by  itself, 
and  there  was  no  disguising  the  results  of  one  section  of  municipal 
work  by  money  taken  from  another  section. 

Mk.  Horace  Bowden  (Poplar)  agreed  with  the  author 
that  a  consumer  would  pay  more  for  electricity  than  gas  if  he 
wanted  the  former,  and  it  was  practicable  to  supply  at  a  com- 
petitive price.  There  was  no  considerable  profit  on  public  light- 
ing, but  they  did  not  want  to  make  large  profits.  He  considered 
5s.  per  quarter  a  suitable  hire  charge  for  electric  cookers,  and  at 
Poplar  they  bought  satisfactory  electric  cookers  at  £6  to  £7 
each. 

Councillor  Crowther  (Sheffield)  urged  the  necessity  of 
using  profits  for  the  development  of  the  undertaking  ;  it  was  of 
far  more  importance  to  give  cheap  pDwer  in  Sheffield  than  to 
reduce  the  rates.  He  was  willing  to  work  with  the  contractor, 
but  not  with  his  hands  tied. 

The  author  briefly  replied  to  the  discussion,  and  the  meeting 
adjourned. 


Design  and  Operation  of  Modern  Boiler-house  Plant. 

(Abstract  of  paper  read  by  S.  E.  Fi  'dent, 

Chief  Electrical  Engineer,  Sheffield.) 

The  main  points  to  consider  in  the  laying  down  of  a  steam- 
driven  power  station,  are 

(1)  Adequate  supply  of  water  for  condensing  purposes. 

(•J)  Ample  facilities  for  dealing  with  as 

(3)  Good  accommodation  for  getting  in  and  storing  coal. 

No  _.  however,  is  becoming  a  very  serious  source  of  expense 
and  concern  in  large  cities,  because  of  the  difficulty  o; 
ing  tips  within  a  reasonable  distance  of  the  station.  In  Sheffield 
the  cost  of  carting  has  increased  no  less  than  forty  per  cent, 
within  the  last  few  years.  The  author  has  lately  gene  to  con- 
expenditure  to  deal  with  ashes. 
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A  lease  of  a  valley  adjacent  to  the  power  house  has  been 
obtained  and  a  steel  bridge  erected  for  guard  purposee  over 
aain  hue  of  railway.  A  ropeway  '200  yards  long  has  been 
installed,  capable  of  dealing  with  twenty  tons  of  ashes  per 
hour.  I  his  method  of  dealing  with  the  ashes  was  arrived  at 
after  investigating  the  undermentioned  alternative  schemes, 
which  worked  out  as  follows  : — 

6.    d. 

Disposal  Railway  2    9J  per  ton. 

of  Cartage  1  11       „ 

Ashes  Ropeway  13       „ 

No.  3.  Dealing  with  the  facilities  for  getting  in  coal  it  is 
advantageous  to  choose  a  site  having  a  high  level  siding,  so 
that  the  trucks  come  in  straight  oil  the  railway  over  the  top 
of  the  bunkers,  thereby  doing  away  with  the  expense  of 
installing  and  running  coal  conveyors. 

Needsend  power-house  is  arranged  on  this  plan,  and  the 
author  had  to  cut  sheer  down  sixty  [eel  and  excavate  approxi- 
000  cubic  yards  of  material.  However,  it  was  found 
that  the  material  was  suitable  for  brick  making.  The  author, 
therefore,  built  three  kilns,  which  were  used  for  providing 
bricks  for  building  a  permanent  kiln  and  chimney.  A  large 
portion  of  the,  material  was  converted  into  bricks  for  the  power 
house;  other  portions  of  the  excavations  were  found  to  be 
good  hard  rock,  suitable  for  concrete  and  wall  building,  and 
the  foundations  were  excellent.  The  expensive  looking  site, 
therefore,  turned  out  to  be  a  cheap  one  as  regards  capital  cost, 
and  is  proving  itself  most  convenient  and  economical  in  main- 
tenance and  running  charges.  The  capital  cost  per  kw.  for  the 
first  section  of  the  station  is  below  ±'10,  including  the  cost  of 
land  and  sidings 

The  present  equipment  of  the  boiler  house  consists  of  eleven 
wa  tor-tube  boilers,  three  more  boilers  being  under  construc- 
tion. Provision  is  made  for  a  three  weeks'  supply  of  coal  opposite 
>  ach  boiler  on  the  siding  level,  and  each  boiler  has  a  shoot 
holding  about  100  tons  of  coal,  which  feeds  by  gravity  into  the 
mechanical  '  stoker  hopper.  Bottom-emptying  trucks  are 
brought  directly  over  these  shoots,  and  the  major  portion  of  the 
coal  is  never  handled  from  the  time  of  putting  it  in  the  trucks 
at  the  colliery  until  it  is  taken  hold  of  by  the  mechanical 
stokers. 

At  the  ends  of  the  five  railway  lines  over  the  top  of  the 
bunkers  means  had  to  be  provided  for  the  transference  of  the 
railway  trucks  from  one  line  to  the  other,  and  in  this  connec- 
tion the  author  has  obtained  an  exceedingly  useful  and  satis- 
factory traverser.  It  is  electrically  driven  by  means  of  an 
8  h.p.  two-phase  motor. 

The  shoots  are  fitted  with  measuring  chambers  and  indicating 
gear,  and  the  coal  is  led  through  breeches  pieces  to  the  stoker 
hoppers.  It  is  frequently  claimed  that  measuring  chambers 
are  most  inaccurate,  but  the  author  contends  that  this  is  not  so 

Many  engineers  argue  that  warming  water  by  live  steam 
is  economical  and  saves  coal,  but  that  has  never  been  proved 
to  the  author,  although  he  concedes  that  any  loss  incurred  by 
heating  the  feed  water  by  live  steam  is  amply  repaid  in  the 
.saving  of  repairs  to  the  economiser  and  boiler  tubes,  and  there- 
fore is  a  saving  of  capital  expenditure  which  would  otherwise 
be  required  for  extra  economise rs  and  boilers  as  spares.  The 
author  supports  this  contention  from  actual  experience.  The 
live,  steam  feed-water  heaters  which  the  author  has  had  in  use 
with  satisfactory  results  for  some  years  have  been  those  fitted 
with  a  patent  indented  tube. 

The  ash  disposal  arrangements  should  be  such  that  the  ashes 
can  be  lifted  from  two  or  three  points  in  the  ashes  trench, 
and  it  is  well  not  to  be  absolutely  dependent  on  mechanical 
plant;  openings  should  be  left  in  the  boiler-house  floor,  covered 
with  plates,  so  that  the  ashes  can  in  an  emergency  be  taken 
away  by  carts. 

At  Neepsend  the  ashes  are  elevated  to  an  overhead  hopper 
and  taken  away  to  the  tip  ground  by  a  bucket  ropeway,  which 
automatically  tips  the  ashes  wherever  required.* 

The  automatic  return  terminal  is  mounted  on  eight  steel 
wheels  running  on  a  pair  of  rails,  so  that  as  the  ground  around 
is  filled  up  in  course  of  time  by  the  tipping,  the  terminal 
itself  can  be  moved  along.  In  this  way  the  whole  installation 
can  bo  moved  round  fanwise  for  a  total  length  of  190  feet,  so 
that  in  time  the  whole  of  the  low  ground  to  the  left  of  the 
ropeway  will  be  automatically  filled  up.  The  whole  of  the 
hauling  rope,  sheaves  are  mounted  on  roller  bearings,  and  only 
occasionally  require  lubricating. 

The  whole  installation,  including  the  loading  and  despatch 
of  the  carriers,  is  worked  by  one  man,  so  that  the  cost  of  dis- 
posing of  the  ashes  is  exceedingly  small. 

■\n  additional  shoot  has  been  connected  to  the  hopper,  so 
that  in  the  event  of  a  breakdown  of  the  ropeway  a  railway 
truck  ran  be  run  under  this  shoot  to  give  an  alternative  means 
of  getting  rid  of  the  ashes! 

\  anchor  plant  is  about  to  be  put  in  for  all  new  boilers,  and 
tually  for  the  old  ones,   by  which   the  author  expects  to 
considerable  labour,   and   also  do  away  with   much   dirt 
and  dust,  besides  causing  tin  in  the  ashes  trench  to 

be  less  vitiated  by  the  fumes;  it  will  gi  I     clean  soot 

from    soot    chambers    and    economisers,    thus    reducing    the 
amount  of  manual  labour. 

As  to  the  tvpe  of  boiler  to  be  used,  very  little  can  1 
onlv  water-tube  boilers  are  suitable.     The  author  is  in  favour 
of  the  vertical  tube  boiler,  having  i  .cry  good  results 

•  A  similar  plant  was  described  in  the  E.R.,  Nov.  3rd,  1911. 


from  this  type.  The  aim  of  all  engineers  is  to  get  the  maxi- 
mum evaporation  out  of  the  smallest  floor  space.  This  means 
a  large  grate  area  and  the  burning  of  as  much  coal  as  possible 
per  square  foot  of  grate  area. 

The  author  considers  with  his  present  knowledge  that  the 
best  over-all  efficiency  and  least  maintenance  cost  is  obtained 
by  running  the  following  combination  : — 

Water-tube  boilers;  economiser;  chain-grate  stokers; 
induced  fan  draught,  at  25  lb.  of  coal  (rough  engine  slack) 
per  square  foot  of  grate  area.  Evaporation  per  sq.  ft.  of  heat- 
ing surface,  5.25  lb.  In-going  gases  to  economiser,  450° 
Pah.  Out-going  gases  from  economiser,  300°  Fah. 
though  it  is  quite,  possible  to  burn  the  same  class  of  coal  up 
to  30  lb.  per  square  foot  of  grate  area  with  good  economy. 

With  regard  to  the  rating  of  the  water-tube  boilers  it  is  a 
matter  of  common  knowledge  that  the  rate  of  evaporation  in 
the  neighbourhood  of  the  furnace  is  very  high  compared  with 
other  parts  of  the  boiler.  As  the  rate  of  combustion  increases 
so  does  the  rate  of  evaporation  with  the  same  size  of  boiler. 
The  author  has  noticed  that  manufacturers  have  put  forward 
for  different  capacities  similar  sizes  of  boiler,  but  with  stokers 
having  a  larger  grate  area,  so  that  some  standard  as  to  rating 
should  be  adopted.  The  standard  adopted  by  the  electric  supply 
department  at  Sheffield  is  that  the  normal  evaporation  should 
be  obtained  by  burning  25  lb.  per  square  foot  of  grate  area 
with  a  chain  grate  stoker  burning  engine  slack. 

The  author  has  lately  installed  some  8  feet,  Class  E.  under- 
feed stokers  to  two  water-tube  boilers  fitted  with  both  forced 
and  induced  draught.  The  boilers  were  specified  to  evaporate 
35,000  lb.  of  steam  each  from  and  at  212°  Fab.  The  combina- 
tion is  as  follows:  — 

Water-tube  boilers;  economisers;  underfeed  stokers; 
induced-draught  fan,  H.P.  on  load  55,  giving  1.3  in. 
draught.  Forced-draught  fan  H.P.  on  load  30,  giving  2  in. 
draught.  Normal  coal  per  square  foot  of  grate  area,  33.5 
lb.  Evaporation  per  square  foot  of  heating  surface,  5.25. 
In7going  gases  to  economiser,  518°  Fah.  Out-going  gases 
from  economiser,  290°  ^ah. 

The  results  are  :  Burning  up  to  47  lb.  of  coal  per  square  foot 
of  grate  area  under  the  above  working  conditions  the  boiler 
evaporated  58,000  lb.  of  water  per  hour  from  and  at  212°  Fah. 
but  the  heat  of  the  brickwork  was  so  intense  after  the  first 
hour's  run  that  the  rate  of  burning  was  reduced  to  38  lb.  per 
square  foot  of  grate  area. 

The  author  thinks  that  this  combination  has  a  great  future 
before  it  and  its  limit  will  be  determined  by  the  ability  of  the 
brickwork,  etc.,  to  withstand  the  intense,  heat  generated  in  the 
furnace  with  the  above  conditions. 

The  author  is  a  believer  in  mechanical  induced  draught,  and 
strongly  advocates  that  care  should  be  exercised  to  install  a  fan 
or  fans  capable  of  dealing  with  the  worst  atmospheric  condi- 
tions and  of  dealing  with  sufficient  gases  for  the  maximum 
possible  overload  of  the  plant. 

The  ideal  stoker  should  be  able  to  deal  with  clean  nuts  or 
smudge,  should  be  able  to  get  to  full  duty  from  banked  fires 
in  the  shortest  possible  time,  should  be  capable  of  doing  50 
per  cent,  above  its  normal  duty  for  short  periods  in  case  of 
emergency,  should  consume  all  combustible  matter  fed  on  to 
it  with  the  most  efficient  percentage  of  C02,  and  should  be. 
smokeless  under  all  conditions,  besides  which  it  must  be 
strongly  built,  reliable,  and  easy  of  access  for  the  repair  of 
the  working  parts  or  the  renewal  of  the  bars.  These  conditions 
are,  of  course,  difficult  of  attainment  in  one  stoker.  The  chain 
grate  has  in  the  past  done  yeoman  work,  but  it  has  its  weak 
points.  The,  underfeed  stoker,  which  has  recently  been 
enlarged  and  strengthened  in  its  mechanical  parts,  has  proved 
itself,  from  the  author's  experience  during  the  last  eighteen 
months,  most  satisfactory,  and  complies  more  nearly  with  the 
conditions  before-mentioned. 

The  author  therefore  considers  that  the  safest  arrangement 
for  a  large  boiler-house  is  to  install  a  certain  proportion  of  the, 
old  reliable  chain  grate,  which  has  proved  satisfactory  over  a 
long  scries  of  years,  and  the  remaining  portion  of  the  di  i 
type,  which,  while  being  excellent  from  results  obtained  in  a 
comparatively  short  time,  has  yet  to  prove  its  superiority  over  a 
longer  period. 

The  boiler  house  foreman  is  responsible  for  the  efficient  work- 
ing of  the.  boilers,  takes  daily  records  of  the  coal  consumption 
and  water  evaporation,  temperature  of  flue  gases  and  CO*, 
records,  and  makes  periodical  tests  on  the  boilers. 

The  boiler  house  repair  foreman  works  in  conjunction  with 
the  boiler  house  foreman,  and  is  responsible  for  the  quick 
repairs  to  the  boilers,  superheaters,  stoker  and  economisers, 
feed  pumps  and  other  auxiliary  plant.  A  chemist  is  now 
engaged  to  cany  out  all  boil.  I  ting. 

Ml  coal  delivered  to  the  station  is  weighed  on  a  weighbridge 
and  either  deposited  in  the  coal  shoots  or  bunkers,  or  sent  to 
the  coal  storaev  ground.     At  the  present  time  there  arc  .'i.OOO 
tons  immediately  over  the  boilers  and  5,000  tons  on  the  i    <i 
storage  ground.     The  author  finds  that  rough  slack  obta 
in  the  Yorkshire  district  and  stored  in  large  quantities  is  sub- 
•  ntanoons   combustion.      Consequently   nothing   but 
ii'  d  nuts  are  now  being  laid  down  and  stored  in  500 
d  temperatures  are  token  n 
larly.     In  this  way.  it  is  anticipated,  the  coal  may  be  left  in 
the  open  foi  d  years,  and  the  loss  of  calorific  value  will 

be  only  10  to  15  per  cent. 

With  regard  to  coal  for  storage,  considerable  capital  expendi- 
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turo  ia  entailed  foi  handling,    The  capital  expen 
out  at  ap  ]       per  ton  of  coal  aton  d  to  al 

feet  high,     ii',  however,  a  betti  t  els  ia  of  [u<  I  be  pu 
unil  the  height  increa  ed,  thi   coal  w  ill  be  |  I  ly  less. 

i  in  .    L5s.   includes   the   pro\  i  lion   of  a  corupleti 

delivering  the  coal  from  the  wage i  ground 

and  back  again  into  the  coal  bunkers  ovfli  the  boilel      Vnothei 

i  ing  coal  where   roan     I    pai  miti  d  ia 

to    ilo  and  install  the  <  Qaj  ton  oi  tern 

tinguishing  fire.    A  .silo  can  be  built  to  contain  two  oi 
b  'H  and  tons  oi  coal,  and,  after  filling  ii ,  the  i 
lanholes  must  be  made  air-tight.    Through  the  silo  pa 
iain  pipea  from  which  branch  pipes  can  be  taken  as  n  . 

onnect  up  to  an  installation  consisting  of  a 

generator,  [er,  blower  and  engine.    The  blower  driven  by 

iic  draws  air  from  the  silo  along  one  of  the  main  pipes 
fcnto  the  generator,  where  the  oxygen  of  tho  air  combines  witb 

sulphur  by  c bustion  and  forms  a  mixture  of  nitrogen  and 

sulphur  dioxide.  Tho  gas  is  drawn  through  the  cooler  into  the 
blower,  which  then  forces  it  along  a  main  delivery  pipe,  back 
into  the  same  compartment  from  which  the  air  is  drawn  by 
Suction.      The    suction    and    delivery   of    gas    proceed    simul- 

i;in bIj    and    as    the    volume    withdrawn   is  equal    to    that 

delivered  (lure  is  no  leakage  beyond  what  is  due  to  diffusion, 

I  'or  the  extinction  of  fire  in  the  silo  it  is  not  sufficient  merely 
to  till  ii])  the  silo  with  inert  gas;  efficient  means  must  bo  taken 
to  get  rid  of  the  large  amount  of  heat  which  the  coal  will  hold. 
By  this  system,  after  the  fire  has  been  stopped  by  the  introduc- 
gas,  the  generator  is  cut  out  of  circuit  and  the  gas- 
laden  atmosphere  circulated  by  means  of  the  suction  and 
delivery  pipes  through  the  cooler,  until  the  temperature  of  the 
OOal  is  brought  down  to  normal.  Fresh  air  is  then  admitted 
whilst  this  cooling  process  is  continued,  so  that  the  gas  is 
gradually  dissipated  and  re-ignition  prevented. 

Experiments  arc  also  now  being  carried  out  to  determine 
the  effect  of  turning  a  portion  of  the  flue  gases  into  enclosed 
bunkers  in  which  coal  fires  occur. 

The  coal  is  purchased  to  a  rigid  specification,  and  if  the 
calorific  value  on  delivery  is  below  the  specified  amount  a 
corresponding  reduction  is  made  in  the  price. 

Frequent  tests  are  made  to  ascertain  the  hardness  of  the 
water,  and  the  degree  of  concentration  in  the  boilers.  No 
softening  plant  is  required,  as  the  supply  for  make-up  contains 
only  3°  of  hardness. 

Complete  records  are  kept  on  a  card  system  as  to  the  cost 
of  maintenance  of  each  boiler  complete  with  stoker,  super- 
heated, and  economises 

The  following  is  a  copy  of  the  weekly  costs  sheet  used  in 
Sheffield,  the  figures  being  the  actual  figures  obtained  for  the 
week  named : — 


In   looking    through    hi  the  author 

(000  K  W.  of  plant  in  lulled  OUl  of  ■  total 

1  would  appi  hi-,  i  ■>•  r  things  i 

t i  ,  that  it  might  b 

produi  i.  plant  foi   about    l 

I  this  plant  should  be  /  an  al  prai  tu  all) 
tki    ii  a  paying  propo  ition 
A  much  Ioj  uld  be  required,  and  this  m 

ild  be  difficult  to  find  with  th< 
:   etc 
l  inallj ,  thi 

I  day  boil<  c  hou  b  and  plant;  ii  i  ,  m  fact,  of 
mount  importance;  a   nine,; 

here   else   in   a    j 
and    paying    highly-trained    and   capable   men    who" 

bear  on  the  many  important  pfob 
that  present  them » free  for  in 


DlSOOSSION. 


Mr.  W.  W.  Lackie  (Glasgow),  whi  usaion,  said 

his   American   visit   had   convinced   him  of   tho   necessity   of 

iing  a  boil  r  house  as  a  boiler  house,  not  as  a  stokehold; 

he  su  boilers  and  economised  on  three 

floors.  Nothing  but  steel  should  be.  used  in  steam  pipe  lines 
and  he  had  found  an  automatic  coal  weigher  to  each  boiler 
the  most  reliable  arrangement.  If  possible,  arrangements 
should  be  made  for  uniform  coal  deliveries  over  the  j 
otherwise  it  would  be  better  to  receive  more  in  tho  summer. 
The  use  of  indicating  instruments  in  the  boiler  house  and  the 
institution  of  special  tests  had  resulted  in  a  saving  of  j£10,000 
in  one  year  at  Glasgow.  He  found  the  suction-ash  plant  very 
satisfactory  for  removing  both  ashes  and  soot;  it  required 
some  5  kw.  hours  per  ton  for  operation.  The  use  of  con- 
veyors for  ash  handling  had  been  given  up  on  account  of  the 
expense.  His  investigations  showed  that  under  certain  con- 
ditions and  with  coal  at  less  than  10/-  per  ton  it  might  pay 
to  use  gas  firing  and  recover  by-products.  As  a  result  of  his 
visit  to  the  States  he  had  equipped  two  boilers  with  the 
American  "Taylor"  stoker,  which  was  specially  designed  for 
giving  the  excess  steam  required  for  meeting  sudden  loads. 
He  was  now  equipping  each  boiler  with  a  steam  meter  as  he 
had  found  them  satisfactory.  The  cost  of  banking  boiler  fires 
at  Glasgow  was  some  d65',000  per  annum,  and  the  cost  of 
stacking  coal  was  estimated  at  7/6  per  ton  there. 
Mr.  J.  W.  Beauchamp  (West  Ham),  said  the  cost  of  ash  dis- 


posal by  tipping  on  land  bought  for  the  purpose  became  less 
owing  to  the  fixed  charges  being  spread  over  a  quantity.  The 
West  Ham  suction-ash  plant  for  10,000  tons  per  year  cost  7d. 

CITY   OF   SHEFFIELD— ELECTRIC   SUPPLY  DEPARTMENT. 
Comparative  Statement  op  Works  Costs— Week  ending  April  30th,  1913. 


Particulars. 


Bheap  Street. 


Units  generated 


Coal — Neepsend 

Sheaf  Street 


Ashes  

Water — Neepsend  ... 
Sheaf  Street 


Oil,  waste  and  stores 
Salaries  and  wages 
Engine-room  equipment 
Boiler-house  equipment 
Buildings     ... 

Sundries       

Lighting  and  power 


Tons. 

634 

77 


Cwt. 
5 


Qrs. 
3 


532,500 


Cost 
per  unit. 


711 


3 


Gallons. 

78,260 

120,700 

198  960 


Total  works  costs 


240 

7 

10 

10 

17 

8 

2 

2 

6 

33,170 

a.    d. 


•00 


4  14 

76  15 

25  11 
1  11 
3  18 

59  19 


00 

4     0  10 

03 

29   18     7 

1     8     8 

5     4     4 

•04 


425  19     2 


•18 


35     8     2 
2  18     8 


3     4     3 


Cost 
per  unit. 


Combined  9ta*ions. 


565,670 


Cost 
per  unit. 


'02 


•07 


13   16     4 


5     6     9 


3     3  11 


8  15 
106  14 

1  8 
30  15 

1  11 

3  18 
63     3 


•00 


•oi 

•05 


'04 


85     7     5 


Maximum  demand 

Load  factor 

Curreat  used  on  works 


unirs    x    100 


max.  load    X    24    X    7 


8,331 
38'05 
23.527 


1,611 

1226 

807 


9,942 
33-S7 

24.384 


With  regard  to  the  suggestion  made  from  time  to  time 
lately,  that  large  electric  power  stations  should  be  equipped 
with  by-product  plants,  it  will,  of  course,  be  necessary  to  bear 
in  mind  that  if  such  plants  were  installed  for  distilling  the 
coal  and  making  gas  either  for  burning  under  the  boilers  or 
for  driving  a  gas  engine,  the  capital  expenditure  per  kilowatt 
of  plant  installed  would  have  to  be  considerably  higher  than  it 
is  at  present,  in  an  ordinary  coal-fired  steam  turbine  station. 
In  view  of  this  larger  capital  expenditure,  it  will  be  necessary 
carefully  to  arrive  at  the  percentage  of  the  total  plant,  which 
could  be  economically  operated  by  means  of  the  fuel  obtained 
by  this  by-product  plant. 


in  fixed  charges  and  2d.  in  elect lical  energy  per  ton  ;  it  appeared 
to  be  the  most  practical  method  of  dealing  with  ashes.  He  used 
the  Roots  blower  pattern  and  had  no  trouble  with  erosion. 
Trouble  was  experienced  with  dust  where  the  air  was  i 

ml  this  could  be  avoided  by  using  a  separator  or  filter. 
The  ash  tunnel  itself  was  much  cleaner  than  under  tho  old 
conditions.  The  ashes  were  really  carried  by  a  current  of  air 
and  he  understood  that  the  makers  were  now  devising  a  means 
of  using  the  air  in  a  closed  circuit  which  would  get  over  the 
discharge  trouble.  He  thought  the  placing  of  eeonoauseis 
above  the  boilers  might  lead  to  trouble  if  leaks  occurred. 
Opinion  was  divided  as  to  whether  it  was  better  to  seal  or 
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ventilate  coal  heaps.    The  logical  system  of  ventilating  a  boiler 
house  was  to  draw  in  the   warm  air  from  the  engine  room. 
Be   thought  the  construction  of  a  special  pipe  bay   bet 
the  engine  and  boiler  houses  was  worth  considering  as  this 
would  isolate  trouble  and  provide  some  air  insulation  if  closed. 

Mb.  G.  H.  WORDINOHAM  said  he  was  surprised  that  more 
use  was  not  made  of  the  tippler  for  emptying  trucks,  as  this 
iver  the  difficulty  of  the  special  coal  trucks,  lie  asked 
why  both  steam  and  electric  feed  pumps  were  used  by  the 
author?  His  dream  was  that  gas-firing  would  eventually  be 
brought  about  through  a  community  of  interests  between  the 
gas  and  electric  suppliers,  so  that  the  two  would  be  merged 
into  one.  The  position  might  be,  nnich  influenced  by  surface 
combustion  and  its  higher  efficiency,  which  would  make  possi- 
-' nailer  boilers  and  boiler  houses  more  nearly  proportionate 
to   turbine  hi 

M».  W.  0.  P.  TAPPER  (Stepney),  remarked  on  the  author's 
favourable  situation  in  regard  to  ash  disposal;  in  SlV.pney  there 
were  300,000  people  in  2  Bq.  miles  and  no  space  was  available 
for  ash  tips.  He  found  it  quite  possible  to  arrange  boilers 
parallel  to  the  engine  bouse,  using  5,01)0  kw.  turbine  units. 
\t  Stepney  there  were  four  chimneys  on  the  Prat  system, 
to  eight  boilers,  using  the.  cold  blast  system  and  giving  satis- 
factory results.  He  was  now  adopting  for  new  boilers  the 
later  "  in-circuit "  system,  with  forced  draught  below  the 
and  induced  draught  above,  a  balanced  system,  in  single 
boiler  units,    i:  I  1><  en  made  to  gas-tiring  and  by- 

product recovery;  h<  thought  electrical  engineers  were  not 
the  proper  people  to  tak<  up  gas  production.  This  afforded 
an  excellent  opportunity  of  working  in  with  the  gas  people 
who  were  specialists  in  that  hue,  and  it  would  do  away  with 
the  coal  and  ash  handling  problem  and  might  pay. 

Mb.  Yokath  Lewis  referred  to  the  Niclausse  boiler  plant  at 
Southend-on-Sea,  which  by  giving  a  very  high  steaming 
city  per  unit  area,  greatly  hi  Iped  to  solve  the  difficulties 
of  design  introduced  by  the  turbine;  boiler  and  other  trusts 
were  responsible  for  the  stereotyped  designs  of  present  day 
stations. 

Mr.  A.  E.  Seaton  pointed  out  that  the  sequel  to  the  very 
fine  steam  consumptions  offered  by  some  turbine  makers  was 
found  in  the  trouble  which  arose  in  the  boiler  house. 

Mr.  Bailey  (Birmingham),  urged  the  superiority  of  steam- 
driven  auxiliaries,  which  were  easier  to  start  up  after  an 
interruption  in  supply,  than  motor-driven  ones.  Small  steam 
plant  was  also  more  reliable  than  motors.  He  did  not  think 
the  author's  data  as  to  boiler  performance  was  consistent  with 
practical  working  conditions.  Between  3  and  4  per  cent,  of 
the  coal  passing  over  the  grate  fell  through  as  riddlings  and 
the  usual  practice  of  throwing  these  into  the  stoker  hopper 
was  unsatisfactory.  At  Summer  Lane  they  fired  two  boilers 
entirely  with  riddlings.  They  carried  a  stock  of  10,000  tons 
of  coal  at  Birmingham  ;  this  was  stacked  12  feet  deep,  the  coal 
being  graded  to  allow  heat  to  escape  if  generated.  One  stack 
was  3  years  old  and  another,  containing  700  tons  had  been 
in  place  6  years.  The  only  deterioration  in  calorific- value  was 
on  the  surface ;  the  stack  was  found  to  be  free  from  sulphur 
which  was  a  point  of  importance. 

Mr.  Bbydges  (Eastbourne),  suggested  that  it  was  better 
to  carry  pui  ts  through  the  hot-well  and  economiser 

to  the  boiler;  this  arrangement  would  do  away  with  eight 
steam-feed  heaters  employed  by  the  author.  Preheating  of 
the  air  supplied  to  the  furnace  appeared  to  be  a  desirable 
feature;  its  disadvantage  was  the  burning  of  the  firebars.  He 
had  found  it  impossible  to  store  Derbyshire  slack  more  than 
8  feet  deep,  but  with  a  pea  coal,  containing  sulphur,  he  stacked 
18  feet  deep  and  found  the  temperature  rose  some  10  deg., 
remaining  stationary  at  that.  In  practice  the  horizontal  tube 
boiler  did  not  give  so  high  an  evaporation  as  the  vertical  tube 
boiler,  and  the  cleaning  was  a  much  more  serious  matter, 
occupying  twice  as  much  time. 

Mr.  P.  Avion  (Ipswich),  suggested  that  forcing  competition 
with  the  gas  interests  mighl  facilitate  the  obtaining  of  reasona- 
ble offers  in  regard  to  gas  firing.  From  observations  made,  he 
found  that  he  obtained  greath  improved  boiler  results  when 
the  wind  was  blowing  into  the  big  doors  of  the  boiler  house; 

he  used  Notts,  slack,  stacked  12  ft.  deep,  and  had  no  trouble 
as  regards  heating.  The  flues  at  the  Ipswich  station  Were 
designed  on  a.  liberal  scale  having  regard  to  the  growth  of 
the  plant  and  in  the,  initial  stages  this  gave  atelj 

radiating  and  leaking  surfaces;  he  thought  thai  as 
an   alternative  such   flues  could   be  subdivided   in  stories.     T ri 
Ipswich  a  bonus  was  offered  to  all  employes  concerned  for  the 
reduction  of  coal  consumed  :  he  commented  on  the  impo  --  ibilify 
aparing  the  records  of  coal  consumj  Ii  rent 

undertakings  with  the  usual  data  given. 

Mr.  Robt.  Hammond  felt  that  until  the  Electric  Lighting 
Act  was  amended,  to  compel  returns  of  calorific  value,  the 
previous  sneaker  would  have  to  be  satisfied  with  the  pn 
state  of  affairs.  He  complimented  the  author  on  the  use  ho 
had  made  of  the  Neepsend  site  and  mentioned  that  while  in 
South  Africa,  he  had  found  the  Vereeniging  plant,  which  em- 
ployed the  Prat  induced  draught  bj  (em.  operating  almost 
smokelossly  on  full  load.  Another  speaker  also  dealt  with  the 
Prat  system,  pointing  out  that  the  "in-cireuit"  arrange- 
was  at  least  25  per  cent,  more  efficient  than  the  onf-circuit 
type  using  cold  air  injection,  and  that  the  draught  power 
quoted  by  tbp  author  was  much  in  excess  of  that  required 
with  the  Trat  arrangement. 


Dr.  PerraktI  said  it  was  theoretically  correct  to  heat  air 
for  combustion,  but  in  practice  it  was  not  a  satisfactory  method. 
The  apparatus  was  simple  and  not  at  all  efficient;  it  was 
mall  He  km  >..  a  number  of  cases  of  factories 
where  it  had  proved  unsatisfactory  and  where  a  moderately 
efficient  system  was  in  use  trouble  arose  with  the  firebars 
which  depended  on  incoming  air  for  cooling  them.  As  re- 
garded the  use  of  gas  for  firing,  &c,  if  by-product  i 
on  a  paying  scale  and  gas-firing  were  to  be,  adopted  for  elec- 

ting  plants,  the  gas-making  processes  in  usi 
have  to  be  revolutionised.     He  saw  no  prospect  of  bringing 
gas  and  electrical  people  together  in  this  wing  to 

al  difference  in  essentials  in  the  pi  olved. 

Me.   Selves  pointed  on i  I     the   Neepsend  site,  that 

manj    modern   stations  were  obtaining   similar  arran 
for  filling  the,  bunkers,  but  by  artificial  means.    He  was  much 

struck   with   the    real   commercial   idea   permeating    i licipal 

men  at  the  present  day.  No  one  had  referred  to  the  point 
of  view  of  the  buyer  of  coal  for  the  boilers;  so  far  as  hi 
no  one  had  attempted  to  apply  the  practical  experience  of 
the  metallurgist  to  the  purchase  of  coal  and  there,  was  no 
sampler  available  on  the  results  of  which  a  purchase  could 
be  carried  out.  With  large  turbine  units,  the  boilers  largely 
di  pended  on  the  firing  equipment  and  our  modern  machiria 
stoker  was  not  on  a  par  with  the  rest  of  the  equipment,  which 
explained  the  introduction  of  the  Taylor  stoker  I 
To  introduce  gas-making  as  suggested  would  mean  adding 
another  link  in  the  chain  of  generating  electricity,  and  the 
gas  people  already  had  trouble  in  getting  rid  of  their  ga 

Tins   concluded    the   discussion   to   which   Mr.    Peddi  n    will 
communicate  his  reply. 


Design  and  Operation  of  Modern  Boiler  House 
Plant. 

This  paper,  read  before  the  I.M.E.A.  by  Mr.  Fedden 
is  not  quite  so  general  as  its  title,  but  is  more  a  dost  ription 
of  the  works  at  Neepsend,  Sheffield,  which  were  described  in 
our  issue  of  August  :50th,  1912,  p.  324.  It  is,  nevertheless 
interesting  as  touching  upon  points  which  are  too  often 
neglected. 

The  author,  for  example,  gives  as  the  main  points  to  be 
considered  in  selecting  a  site  : — (1)  An  adequate  supply  of 
water  for  condensing  ;  (2)  Facilities  for  dealing  with  ashes  ; 
(3)  Accommodation  for  getting  in  and  storing  coal. 

The  author,  however,  excludes  (1)  as  beyond  the  province 
of  this  paper,  but  it  may  be  pointed  out  that  power  station 
designers  have  not  always  troubled  themselves  about 
condensing,  but  have  regarded  it  as  cheaper  to  omit 
this  economy.  To  follow  this  policy  nowadays  would,  of 
course,  be  impassible ;  on  the  contrary,  the  provision  of 
a  l  ample  supply  of  water  for  condensing  must  be  regarded 
as  a  crucial  test  of  the  suitability  of  a  site  for  a  Urge  power 
station.  The  author  had  a  lesson  in  site  selection,  and  it 
appears  that  he  is  overlooking  an  economy  on  lines  somewhat 
similar  to  those  he  followed  in  fitting  a  low  site  for  this 
purpose.  The  site  was  full  of  stuff  which  had  to  be  cut 
down  as  much  as  00  ft.  Trial  holes  showed  that  the  stuff 
was  suitable  for  brickmaking,  and  so  three  kilns  were  built 
to  supply  bricks  to  build  a  large  permanent  kiln  and  chimney, 
and  the  power  station  was  built  out  of  the  bricks  thus 
made,  thus  making  the  site  a  cheap  one,  and  bringing  it 
down  to  a  low  level,  so  that  railway  trucks  are  run  over 
the  coal  bunkers.  The  capital  cost  of  the  first  section 
of  the  station,  including  land  and  sidings,  was  under  £  10 
per  kav. 

With  this  object  lesson  before  him,  it  seems  as  though  the 
author  has  gone  aside  somewhat  in  leasing  a  valley  and 
building  a  200  yards  ropeway  equal  to  dealing  with  20  toD8 
of  ashes  per  hour,  though  we  are  not  told  why  this  figure 
should  be  so  large  even  for  a  dirty  coal  of  15  per  cent,  ash, 
when  the  total  evaporation  is  only  250,0001b.  per  hour,  as 
stated.  The  author's  opinion  as  to  the  normal  rating  of  a 
boiler  is  that  it  should  be  that  evaporation  which  pertains 
to  a  coal  consumption  of  25  lb.  per  sq.  foot  per  hour  (the 
paper  reads  251  lb. — an  obvious  misprint).  But  at  page  3 
the  normal  rating  for  three  types  or  sizes  of  boiler  of  80,  11 1 
and  1!)2  sq.  ft.  grate  area  is  given  as  30,000,  35,000,  an 
4R.000  lb.  The  station  is  at  present  occupied  to  the  extent 
of  about  five-eighths  of  its  boiler  capacity.  But  to  return  f 
the  ashes  ;  the  coal  consumption  being  perhaps  1 2  ton 
per  hour  at  most  can  scarcely  occupy  such  a  big  ash  con- 
veyor. But  it  is  not  that  with  which  we  would  quarrel  so 
much  as  that  in  a  town  like  Sheffield  there  should  not  be 
some  attempt  to  crush  the  ash  and  clinker  and  make 
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irete  goods  of  it,  thus  saving  the  Is.  8d.  per  ton  of  disposal 
costs,  not  to  mention  the  destruction  of  a  valley  which 
appears  at  lea  il  to  pos  less  some  amenil  iea  of  vegetation. 

The  feed  apparatus  and  pipes  call  foj'  no  special  comment, 
unless  it  is  that  the  provision  of  rollers  to  carry  pipe*  is 
biinlly  necessary,  but  that  simple  rubbing  pieces  clamped  to 
the  pipes  or  riveted  should  be  sufficient.  Rollers  arc  apt 
to  be  clogged  by  dirt,  and  to  become  the  worst  of 
rubbing  surfaces.  But  an  initially-provided  rubbing  plate 
acts  as  a  brake  against  pipe  vibration. 

Bach  boiler  is  fed  from  a  shoot  of  1 00  tons,  which  feeds 
the  stoker  hopper,  and  there  are  grids  to  stop  all  large 
lumps  in  the  coal  which  is  tipped  directly  from  the  railway 
trucks.  These  trucks  are  of  the  bottom-emptying  type,  and 
only  require  the  corners  trimming  out.  There  are  rive 
lines  of  rails  over  the  bunkers,  and  the  trucks  are  trans- 
ferred by  a  traverser  from  one  line  to  another.  The  shoots 
have  measuring  chambers  and  indicators  to  measure  off  the 
coal  to  the  hoppers. 

In  a  town  like  Sheffield,  with  a  water  supply  of  only  3° 
hardness,  it  is  useless  to  discuss  many  questions,  such  as  the 
class  of  boiler  and  water  treatment.  The  only  treatment  of 
-such  a  water,  if  oil  free,  is  to  heat  it  above  100''  F.  before 
it  goes  to  the  economiser.  As  to  heating  with  live  steam  for 
the  sake  of  economy,  the  author  will  have  none  of  it.  The 
actual  facts  are  difficult  to  obtain,  but  he  is  up  against  so 
careful  an  authority  as  Normand. 

A  word  of  warning  is  given  on  the  subject  of  ash 
removal  from  below  the  boilers,  in  that  whatever  the  means 
employed,  there  should  be  openings  in  the  boiler  house  floor 
as  emergency  ways  by  which  the  ashes  may  be  removed  for 
cartage,  if  the  provided  mechanism  fails. 

The  ropeway  to  the  tipping  ground  is  arranged  to  swivel, 
and  thus  to  shift  its  terminal  as  the  ground  becomes  filled. 
The  arc  of  the  fan  has  a  length  of  190  ft.  Locked  coil 
steel  carrier  ropes  are  employed. 

The  question  of  boilers  has  settled  itself  almost  entirely 
on  the  lines  of  grate  area.  It  is  not  very  practicable  to 
supply  huge  turbines  from  shell  boilers,  because  the  grate 
area  of  the  shell  boiler  is  limited  by  the  diameter  of  the 
furnace  tubes.  To  get  any  serious  grate  breadth,  a  shell 
boiler  must  carry  three  furnace  tubes,  and  must  have  a  com- 
plicated stoker  mechanism.  Only  by  means  of  three  fur- 
nace tubes  can  a  shell  boiler  get  a  grate  width  of  more 
than  the  boiler  diameter,  and  then  there*-is  the  disadvantage 
that  the  grates  are  not  all  on  the  same  level.  The  need  for 
wide  grates  implies  very  large  boilers.  At  sea  the  shell 
boiler  holds  its  own,  but  the  need  for  reliability  at  sea  is 
perhaps  greater  than  in  an  electric  station. 

Whether  a  water-tube  boiler  should  have  tubes  more 
nearly  vertical  on  more  nearly  horizontal,  does  not  seem  to 
be  of  much  matter  with  water  of  only  three  degrees  of 
hardness.  Nor  is  the  question  of  heavy  forcing  so  serious. 
The  quality  of  the  water  rules  the  rate  of  combustion,  and, 
incidentally,  as  the  author  sees,  the  relative  proportions,  of 
the  economiser,  superheater  and  accessories. 

The  author's  provision  of  25  lb.  of  slack  per  sq.  ft.  of 
grate  is  essentially  moderate  if  the  ash  content  of  the  coal 
is  so  much  as  15  per  cent.  But  his  figure  for  evaporation, 
namely,  5*25  lb.  per  sq.  ft.  of  heating  surface  seems  to  be 
based  on  Sheffield  water,  and  again  the  temperature  of 
450 J  at  the  ingoing  of  the  economiser  seems  low. 

No  particulars  are  given  of  the  economiser  in  the  com- 
bination on  page  15  of  the  paper,  but  290°  for  the  outgoing 
of  the  economiser  seems  too  low  a  temperature. 

In  this  combination  the  combustion  was  tried  as  hierh 
as  47  lb.  per  foot,  but  the  furnace  brickwork  became  too 
hot — the  draught  was  by  fan — and  it  had  to  be  moderated 
to  38  lb.  The  output  was  too  much  for  the  superheater, 
and  the  superheat  fell  from  150°  to  110°  F.  Undoubtedly 
with  boilers  fed  with  suitable  water,  the  limit  is  apt  to  be 
found  in  the  ability  of  the  brickwork  to  bear  the  high 
temperature  of  forced  combustion.  Such  outputs  as  indi- 
cated by  the  writer  cannot  be  got  with  natural  draught,  and 
only  the  best  brickwork  can  stand  the  temperature.  Brick 
arches  are  essential  for  bituminous  coal,  and  the  future 
must  wait  on  improved  brick  material.  It  is  perhaps 
allowable  to  question  the  real  commercial  value  of  all  this 
hustle.  It  is  wise  to  have  a  fan  draught  to  enable  bad 
atmospheric  conditions  to  be  dealt  with,  but  is  it  wise  to 


M  and  tear  so  far  that   it   doea   not  milly    pay 
oommerciallj  ? 

No  large  power  station  would  do 

tunes  arc  far  from   perfect,  bnl 

constantly  becoming  better  Oi  the  result  of  6 
author   notes  gome    of    these    faults    with  ■  ting 

remedies.  Few  stokers  are  imokeless  ander  all  conditions, 
but  very  little  Smoke  is  now  made  by  them  where  other 
essentials  arc  present.  \-  regards  grates  burning  bare,  this 
can  be  more  or  less  guarded  against  by  suitable  onder-baffies. 
In  storing  coal,  the  Yorkshire  slack  is  found  very  liable 
to  heating.  This  is  quite  likely,  for  slack,  if  run-of-mine 
to  some  extent,  is  particularly  liable  to  overheat,  and  it  need 
be  no  matter  for  surprise  that  only  screened  nuts  are  now 
stored,  and,  in  lots  of  500  tons,  ventilated  and  regularly 
tested  for  temperatures. 

The  author  says  that  coal  may  be  left  in  the  open  for  a 
period  of  years — whatever  this  may  mean — afid  lose  only 
10  to  15  per  cent,  of  of  its  calorific  value.  The  tests  pub- 
lished by  the  American  Coal  Testing  Department  of  the 
(ieological  Survey  seem  to  indicate  losses  much  less  than 
this.  This  department  found  that  run-of-mine  coal  was  the 
most  liable  to  heat,  and  that  storage  should  not  exceed  12  ft. 
in  depth,  and  that  the  base  of  a  coal  pile  should  not  consist 
of  open  floors  such  as  clinker,  or  of  large  coal  lumps  which 
served  to  let  in  air. 

To  fit  out  Neepsend  station  to  store  coal  in  banks  6  ft. 
deep,  has  involved  an  expenditure  of  15s.  per  ton  stored. 

If  a  silo  can  be  afforded  in  which  to  store  coal,  there 
seems  no  reason  to  question  that  the  cooled  furnace  gases 
might  be  blown  into  the  middle  of  the  mass  of  coal  until  the 
silo  was  charged  with  gas,  chiefly  inert,  and  so  surrounded, 
there  could  be  no  spontaneous  heating  in  a  closed  silo. 

The  author  says  that  some  experiment  of  this  order  is  in 
progress.  The  outcome  will  be  watched  for  with  interest.  Of 
the  total  working  cost  of  the  station,  viz.,  £125  per  week, 
coals  stands  for  £240  and  wages  for  £77  nearly. 

The  expenditure  of  £60  on  lighting  and  power,  without 
any  wages,  seems  extravagant.  The  current  used  in  the 
works  amounts  to  nearly  ±h  per  cent,  of  the  whole.  The 
cost  per  unit  comes  out  at  0"l8d. 

Apparently  it  would  save  £(J0  per  week  if  the  smaller 
Sheaf  Street  works  could  be  closed,  for  there  current  costs 
0*6  Id.  per  unit  to  produce  on  a  load  factor  of  12-2G  only. 
Now  £G0  per  week  represents  good  interest  on  a  very  con- 
siderable plant  at  £10  per  KW. 

The  author  touches  on  the  question  of  by-product  plants, 
and  also  on  high  superheat,  and  refers  to  a  time  when  dull 
red  gas  (steam)  will  be  passing  through  steam  pipes  and  valves. 
On  this  point  let  it  be  remembered  that  economy  is  a  good 
thing  to  aim  at,  and  so  is  superheat.  We  do  not  know  that 
there  is  any  scientific  reason  which  divides  the  working 
ability  of  iron  at  a  line  below  red,  and  the  new  tool  steels 
which  cut  and  are  yet  red,  do  somewhat  upset  our 
instinctive  objection  to  red-hot  engine  valves.  Perhaps 
we  are  old  fashioned  in  hoping  that  we  shall  never 
have  to  do  with  power  station  work  that  employs 
red-hot  steam.  True,  the  gas  engine  employs  a  white 
hot  gas,  but  it  does  so  in  a  water-jacketed  cylinder,  and  it 
would  hardly  consist  with  reason  to  use  red-hot  steam  in  a 
water-jacketed  cylinder..  Excessive  superheat  means  risk 
and  loss  without  commensurate  gain. 

Any  description  of  a  big  electricity  works  has  its  lesson, 
and  is  so  far  valuable,  and,  as  stated  at  the  outset,  this 
paper  is  more  of  a  single  works  paper  than  a  general  thesis 
on  power  station  design.  It  lacks  simply  the  article  a  before 
the  word  "modern"  of  its  title. — B. 


The  Tramways  and   Light   Railways  Congress.— 

The  annual  Congress  of  the  Tramways  and  Light  Railways  Asso- 
ciation will  be  held  at  Newcastle-on-Tyne,  on  July  16th  and  17th. 
The  programme  includes  paper*  on  the  following  : — ''Some  Features 
of  Newcastle  Corporation  Tramways.''  by  Councillor  R.  Mayne.  J. P., 
vice-chairman,  Newcastle  Corporation  Tramways  Committee  ; 
"  Tramway  Experiences  in  Brazil."  by  Mr.  H.  M.  Sayers.  M.I.E.E.  : 
"  Standard  Tram  Rails  :  a  Comparison  of  English  and  Foreiern 
Sections,"  by  Fred  Bland,  M.I.Mech.E.  (Member  of  the  Council") ; 
"  Rail-Joints  :  their  Construction  and  Maintenance."  by  Mr.  R. 
Humphries,  tramways  engineer,  Birmingham  and  Midland  Tram- 
ways Joint  Committee;  "Town  Planning,"  by  Mr.  J.  A.  Brodie. 
city  engineer.  Liverpool  Corporation. 
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E    \      t.i  112  [une   lOth. 

14,060.     "  Portable  electric  lamp  GoLDSTONE.     June  11th. 

14.081.     "  Electrically-operated  crane;  olliery  winding-gear,  crane- 

luffing  devices,  and  the  like."    G.   Neale,  and  C.   H.  Nicholson.     June  11th. 
14,094.     "El  ctric    safety    lamps    or    the    like     ind    apparatus    in    connection 
I.     A.    Hallwood.      June    Uth       (Addition    to    430/11.      Divided 
'ion   on    18,694/13.     August   18th). 

lamps    oi     thi  itus    in    connection     therewith." 

|une    Uth.     (Addition   to  23,255,07.     Divided  Application  on 
I8th). 

1    collectors    I".  "     Compagnie   Generale 

Paris.     June  Uth.     (I    m  |une  13th,  1913,  France). 

(Compl. 

14,102.     "  Control,    of    dynamo  (or    use    alternatively    for 

generating  electric  current  nr  to  arting  internal-combustion 

Carlson  ELECTRICAL  Co  .   Ltd.,  and  G.   Inrig.     June  Uth. 

14,108.    "Apparatus  fan    el i  s."     Carleon   Electrical 

Co.,    Ltd  .  and    G.   Inrig.     June    Uth. 

14,119      "  Electric  accumulators."     A.    DlNIN.     Jum    11th.     (Complete). 

1      ipparatus     (oi  witiint;     and     receiving     signals." 

I  me  llih 


E.      \       II,!! 

18,694/13 
14,098. 


Sir  A.  T.   Di..  ■.  in,  and  (, 


14,146. 


'  i       June   12th. 
igines."    W.  V.  Williams. 


•    i 


Angus.      Jum-    13tl,. 

ntion    date,     February 


ng   devices 
14,156 

June  12th. 

14,189  fus  H.  I  ICC   Garrard.    June   12th. 

14,162.  ippi  reof."    G.  Cooper. 

is  for   maintains  luctivity  in  conduit  systems 

for  carrying      ibles   for  power,   ligh,,  installations."   F.  J.  B. 

I     Parker. 
I  Lis-'  ife-running     de 

on    9,090/13       \nril    17th 
13th,    1913.    Australia).      (Complete). 

14,192.  "Process  and  electric  furnace  Permitting  the  extraction  in  a  state 
of  purity  of  zinc  from  its  ores."  F.  F.  Cote  ind  I  K.  Pif.kkon.  June  12th. 
(Convention  date,  November  19th,  1913,  Fran. 

14.221     "  Eleclri    igniters"    V    K.  !■  .',      (Fabrib   Blektrischer 

Zfinder   I  ermany).     (Complete). 

lods    of    manufacturing    metallu     bodies."     British    Thomson- 
Houston  Co.,   Ltd.     June  12th.     (General  E;.  i     i  United  Stat, 

14,268.     "  Radio-active    apparatus."      I  iin.      June    13th.      (Con- 

vention date,   July  5th,  1913,   France).     (Corn, 

14.276.  nparatus."      I'.    BlENVlUX.      June    13th.      (Con- 

vention dat:.  June  13th,  1913,  Germany] 

for  dynamo  electric  machinen         Siemens   Broi 
Works.  Li  '  I.    O.  Kama,     Jun,-  13th 

14.291      "  1  |     WeoT.     Jo.-,.    I 


PUBLISHED    SPECIFICATIONS. 


Copies  of  a- 
of  MESSRo 
Liverpool    u 


(    tn;;    Specifications    in  list    may    be    obtained 

•V     P.   Thompson   &   Co.,   285     High    Holborn,   W.C,   and    at 
!   Bradford;   price,  post  ir  .  mps). 


Co     (Auto 

Ma,    23rd. 
12,082      \,..-  Lamps,     ll.  Ayrton.     M 

!•'!"-      ;  T.  G.  Hodgkinson. 

■-as 

ic^Eleclr  CoT  SMa7l4thAU'  .ufac.uring  Co.    (Auto- 

,,'V'  RATING   THE   VACUUM   InX-RAVTOB,. 

^12.266     Sobaoueous  Audible  Signalling  Apparatus.     S.M.Davison.     May 

El     VPPARAtOS.     W.   A.   Dennett.     Ma,    27th 
™s       British  Thomson-Hous.on  Co.    (General   Eleo 

J.1F:^VoveT^TuHneN2nd  PHC  indliki    Sound-receiv.n,     A.thratus. 

kanicai  Advertising   Machine.     J.   Bennett      Augusi   13,h. 
mom      jj^i'h"'""  '"'   E":CTRK  CA8LES      '       '     "        '     "''    '       K-  Ci™ 
AN04'pfATESElECTTRL  .     ^"UNtSM    TOR    BALLS,    BARS.   TUB., 

(GenS    Etnc'coTTun!     I  '"*■     Bri'ish   ''''—Houston   Co. 

14,848.  Junction  Boxes  for  Klectric  Circuits.  H.  E.  Walker.  Juno  27th 
...nit.     Llectrical    Heating    Units   and    Resistance   Coils   and    Method   or 

M,VS'M; "  '      WC lbe"'    J"-  3,1,1,.     (Novembe,    13,™   l:H2) 

22!:';  ^AwTmCvM r  SvSTEHS-  "■  ''■ Snook  ""' E-  w-  KM>-  'ul» 

17,875.  Electrical  Sw!TChes.  W.  J.  Fahn,  and  J.  C.  Hutton.  Julv  28th. 
4th!    1913)  K"CTR1C    CuT-olITS.      T.    E.    Murray,    Junr.      July    28th.      (February 

17.4)9.     Printing  Telegraph   Apparatus.     A.   D.  Cardwell.     July  29th. 

18,018.  Telephone  Transmission  Systems.  Western  Electric  Co.  (Wood- 
ward,   acting    for   Western    Electric  Co.).     August    7tl 

18,409.     Advertising  Apparatus.     R.   Blakenev.     August  13th. 

20,181.     Tube  Lamps.     A.   Pilz.     September  6th. 
(Apr'iM3rd  S^ftARTtRS  FOR  Automobiles.     P.  C.  Campbell.     September  13th. 

24,686.  Headstocks  of  Electrically-driven  Lathes  and  other  Machine 
»6(th)'3'  K,enzIe-     October  30th.     (Divided  Application  on   12,235/13.     May 

25,236.  Thermal  Klectric  Current-Limiting  Apparatus.  T.  De  Olazabai 
V.     Eulate.       November    5th.       (January    25th,    1918). 

2G.949.  Cinematograph  Target  Apparatus.  Life  Targets,  Ltd.,  A.  W.  Harris, 
and  D.  H.  Corbin.     May  28th.     (Divided  Application  on  12,411/13.     May  28th). 

26,950.     CiNEMATocKAPH  Target  Apparatus.     Life  Targets,  Ltd.,  A.  W.  II 
and  D.  H.  Corbin.     May  28th.     (Divided  Application  on  12,111/13.     May  28th). 

27,474.  Train  Dispatching  and  Signalling  Systems.  P.  J.  Simmen.  Novem- 
ber 28th. 

28,234.  Mechanism  for  Producing  a  Step  by  Step  Motion  by  Electrical 
Means.     Evershed  &  Vignoles,  Ltd.,  and  J.  C.  Needham.     December  8th. 

28,894.  Vacuum  Ligiitning-arrestoks.  Western  Electric  Co.  (Woodward, 
acting    for    Western    Electric   Co.).      December    15th. 


1914. 

2,092.  Arrangements  for  Transmitting  and  Receiving  Signals.  Siemens 
Bros.  Si  Co.  (Siemens  &  Halske  Akt.  Ges).  January  26th.  (Addition  to 
17,124/13). 

3,832.  Brush-holder  and  Plug-contact  for  use  with  Magneto-electrio 
Ignition  Apparatus.  Unterberg  &  Helmle  (Firm  of).  February  13th.  (Decem- 
ber 4th,  1913). 

4,215.  Construction  and  Operation  of  Electrical  Condensers  of  the  Ring 
Type.     Hartman  &  Braun  Akt.   Ges.     February  18th.     (February  20th,  1913). 

4,308  Controlling  of  Electric  Motors  for  Ship-propulsion  and  means 
therefor.  Siemens-Schuckertwerke  Ges.  &  F.  Hulss.  February  19th.  (Divided 
Application   on   13,148/13.     June  6rh). 

4,397.  Hygienic  Attachments  for  Mouth-pieces  op  Telephones,  Speaking- 
tiuis  and  the  like.     W.   C.    Hickmutt.      February  20th. 

8,565.  Alternating  Electric  Current  Machines  having  Bar-windino. 
Allmanna   Svenska   Elektricka   Aktiebolaget.     April  4th.     (April  Uth,   1913). 

7,562.     Electric  Switch.  G.  Von   Hutschler  &  A.  Ordon.     March  25th. 

9,225.  Starting  and  S\nciironising  of  Rotary  Converters.  Siemens* 
Schuckertwerke  Ges.     April  14lh.     (April  14th,  1913). 


7,232.     Ic     :    ,.    asd    STARTING    Sib,  .       .    .  il-co.uui.3tio-.    ElfOMBj. 

L    Langner       .'..'  ..    .1   2C»h. 

11,993.     L--.1.1C  HtAU.,,3.     J       ,  . 


Napier  Tercentenary  Celebration.— On  July  24th  to 

27  th  there  will  be  held  a  celebration,  under  the  auspices  of 
the  Royal  Society  of  Edinburgh,  of  the  tercentenary  of  the  pub- 
lication of  Napier's  "  Mirifici  Logarithmornm  Canonis  Descriptio," 
the  work  which  embodies  the  discovery  of  logarithms.  The 
Right  Hon.  Lord  Moulton,  LL.D.,  F.R.S.,  will  deliver  the  presidential 
address  on  July  21th.  and  many  distinguished  mathematicians, 
astronomers,  actuaries  and  engineers  will  make  communications  on 
July  25th  and  27tb.  An  exhibition  of  calculating  machines, 
apparatus  and  books,  and  of  objects  associated  with  Napier  and 
the  history  of  mathematics,  will  be  held  in  connection  with  the 
celebration,  and  social  entertainments  will  be  organised. 

Immediately  following  the  Napier  celebration  a  mathematical 
colloquium  will  be  held  on  July  28th  to  31st,  under  the  auspices  of 
the  Edinburgh  Mathematical  Society,  in  the  course  of  which  will 
be  delivered,  amongst  others,  four  lectures  on  "  Critical  Studies  of 
Modern  Electric  Theories,"  by  E.  Cunningham,  M.A.  Those  who 
desire  to  become  members  are  requested  to  communicate,  as  soon 
aB  possible,  with  Mr.  P.  Comrie,  19,  Craighouse  Terrace,  Edinburgh, 

Patent     Restorations. —  Orders     have     been     made 

restoring  the  following  patents  : — 

C.  W.  Higgs.  "  Improvements  in  and  relating  to  the  trans- 
mission gear  of  motor  vehicles."     No.  18,707  of  1909, 

W.  Alexander.  "  Improvements  in  and  relating  to  rotary 
pumps,  compressors,  engines  and  the  like."     No.  14,702  of  l'J09. 

Applications  for  restoration  have  been  made  as  follows : — 

H.  Zalomo.  "  Improved  Speed  Reducing  or  Multiplying  Gear." 
No.  25,210  of  1908. 

W.  G.  Cordingley.  "  Improvements  in  Calculating  Machines." 
No.  1,751  of  1909. 
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